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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma 1o gu3uKe Ha ypOBHE OCHOBHOI'O 00IIIero 00pa3oBaHUs COCTaBIIEHA HA OCHOBE
MOJIOKEHUH U TpeOoBaHUIl K pe3ylbTaTaM OCBOEHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHON porpaMmsbl, peactaBieHHbIX B PI'OC OO0, a Takxke ¢ yuéToM deaepanbHON
paboueii mporpaMMbl Bocniutanus U Konuenuuu npenoaasanus yueoHoro npeamera «Dusukay.
Copneprkanue IporpaMMsl 1o (pru3KKe HarpaBiIeHO Ha POPMHUPOBAHUE ECTECTBEHHOHAYYHOM
rPaMOTHOCTH O0YYalOUIMXCsS U OPraHU3aluI0 U3ydeHHs! (PU3UKU Ha JIeATEIbHOCTHONW OcHOBE. B
nporpamMMe Mo (U3MKEe YYHUTHIBAIOTCA BO3MOXHOCTH Y4eOHOro MpeAMeTa B pealu3aluu
tpeboBanuii ®I'OC OOO Kk muaHUpyeMbIM JUYHOCTHBIM M METAIIPEIMETHBIM pe3yJbTaTaM
0o0ydeHHs, a TaKXKe MEXIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX YUYEOHBIX IPEIMETOB Ha
YpOBHE OCHOBHOT0 00111er0 00pa3oBaHUsl.
[Iporpamma mo (u3MKe ycTaHaBIMBAET paclpeiesieHne y4eOHOro marepuana Mo rojaam
o0yueHusi (1o Kjaccam), NpeajaraeT MPUMEPHYIO IOCIEI0BATEIbHOCTh M3YyYECHHUSI TEM,
OCHOBaHHYIO Ha JIOTHKE Pa3BUTHS IPEIMETHOIO COJAEPKAHUS U yUETE BO3PACTHBIX 0COOEHHOCTEN
00y4aromuxcs.
[Tporpamma o ¢usuke pazpadboTaHa C HENIbI0 OKa3aHHUs METOANYECKON MTOMOIIH YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
®dusnka SBISETCA CUCTEMOOOPA3YIOMINUM JIJIsi €CTECTBEHHOHAYYHBIX YY€OHBIX MPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB M SBICHUH, U3y4aeMbIX XHMUEH,
Ouonoruelt, actTpoHoMHed U (u3nYecKoi reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MHpa, MpeAocTaBisieT HaumOojee sICHble OOpas3ipl MPUMEHEHMs HAay4HOro MeTojJa
MO3HAHMS, TO €CTh CIIOCO0A MOIYyYEHUs JOCTOBEPHBIX 3HAHUN O MHpE.
OpnHa M3 IVIaBHBIX 337a4 (U3MUECKOro o0pa3oBaHMs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHMHM €CTECTBEHHOHAYYHOH TI'pPaMOTHOCTH M HMHTEpeca K Hayke Yy
o0yyJaronuxcs.
N3ydyenne ¢u3uku Ha 0a30BOM YpOBHE IIpeNIoyiaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTb!
® HAy4YHO OOBSCHSATH SIBJICHUS,
® OIIEHUWBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHMS;
® MHTEPOPETUPOBATh JAHHBIE W MCIOJNb30BaThb HAy4YHBIE JOKA3aTENIbCTBA MJIS
MOJTy4€HUs BBIBOJIOB.
[lenu wm3yueHUs (QU3MKUM HA YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs ONpEAETCHbI B
Konuenmuu npenogaBanus ydebHoro npeamera «®Pusnka» B 00pa30BaTENbHBIX OPraHU3AIMIX
Poccuiickoit ®enepanuu, pealu3ymoOMUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOrpaMMbl,
yTBepkaEHHONW pemeHnneM Komnernn MunucTteperBa npocsemenuss Poccuiickonn @enepannn
(mportokon ot 3 nexadbps 2019 r. Ne [IK48H).
Henu nzyyenus pU3NKu:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHs OOydaloluxcsi K HAaydHOMY H3yYEHHUIO
HPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

® pa3BUTHE TMPEACTABIEHUH O HAaydyHOM MeETOJ€ TMO3HaHUA U (opMHupoBaHUE
HCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPY KAIOLUM SIBICHUSM;

e (QopmupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJsibTaTa U3yuyeHHUs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHuE NPEACTABICHUN O POIHU (PU3UKU IJI1 PA3BUTUSA IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUI;



® Dpa3BUTHE TMPEJCTABICHUH O BO3MOXHBIX cdepax Oymymer mnpodeccrnoHamTbHON
NEeSITEIbBHOCTH, CBSI3aHHOM ¢ (pU3MKOI, TOATOTOBKA K JalibHEHIIeMy 00yYeHHIO B 3TOM
HalpaBJICHUH.

JlocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIEro

00pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIOIIUX 3aa4:

e npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOSHUH BEIIECTBA, 0 MEXaHUYECKUX, TETIJIOBBIX,
INEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e npuoOpeTeHHe YMEHUH ONUCHIBATH M OOBACHATH (PU3WYECKUE SBICHUS C
MCIIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHME METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3aJad C MHCIOIb30BAaHHEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a71a4;

e pa3BUTHEC YMCHHUU HAOMIOJATh MPHUPOJHBIC SBICHUS ¥  BBINIOTHATH  OIBITHI,
nabopaTtopHble PabOTHl W SKCIIEPUMEHTAJIbHBIE HCCIENIOBAHUS C HCIOJIBb30BAHUEM
WU3MEPUTEIIEHBIX TPHOOPOB;

® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3HUECKOTO COJCPIKAHUS, BKIOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHUECKOE
OlICHMBaHHE NH(OPMALINN;

® 3HAKOMCTBO CcO cepaMu NpodheCcCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3UYECKON HAYKU.

Ha uzyuenue ¢usuku (0a30BbIii ypoBEHb) Ha YPOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHUS

oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamMme no (pusmke nepeyeHb Jab0paTOpHBIX pabOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapakTep, YUYHUTeNb JAelaeT BbIOOp MpOBEACHMs J1a0OpaTOpHBIX paboOT H
OTBITOB C YYETOM MHIUBUIYAJIBHBIX OCOOCHHOCTEN 00y4arOIUXCsl, CIIUCKA SKCTIEPUMEHTAIbHBIX
3a/laHui, MpeJlaraéMbIX B paMKax OCHOBHOI'O F'OCYIapCTBEHHOTO SK3aMeHa 10 (PU3HKeE.



COJAEPKAHUE OBYYEHUA
7 KJIACC

Paznen 1. ®usuka u e€ posib B MO3HAHUHU OKPYKAKOILEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npuponasl. OU3NYECKUE SBICHUA: MEXaHUUYECKUE,
TEIJIOBBIE, YJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIEC.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOOpHI.
[TorpemnocTs n3MepeHuil. MexayHapoiHasi cucTeMa €IMHHIL.

Kak ¢usuka m apyrue ecTecTBEHHbIE HAyKH HM3Y4aloT NMpuponay. EcTecTBeHHOHAy4YHBIH
METOJl IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
SKCIIEPUMEHT [0 TPOBEpKEe THUMOTe3, O0ObsAcHeHue HabmogaemMoro spieHus. OmnucaHue
(bu3NYECKUX SIBICHUN C TIOMOIIBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKUE, MArHUTHBIE, CBETOBBIC SIBJICHUS.

2. dusuueckre TpUOOPHl U MpOLEAypa MPSIMBIX U3MEPEHHUI aHAOTOBBIM U IU(POBBIM

puoOpoOM.

Jlabopamopuwvie padbomut u onvimol.

Omnpenenenne 1EHbI IEIEHUS MKaIbl HK3MEPUTEIBHOTO pUodopa.
N3mepenne paccTOsTHU.
N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
Omnpenenenue pasMepoB MasbIX Tel.
N3mepenne teMriepaTypbl NpH IIOMOIIM JKUAKOCTHOIO TEPMOMETpA M JAaT4HKa
TEMIIEPATYPHI.
6. IlpoBeneHne wuccienoBaHMs MO IPOBEPKE TMIIOTE3BI: NAJbHOCTh IMOJIETA ILIAPHKA,
MYIIEHHOT0 TOPU30HTAJIbHO, TEM 00JIbIlIe, 4YeM OOJIbIIIE BBICOTA ITyCKA.

Pa3nea 2. IleppoHavyanbHble CBeleHHS O CTPOEHHMH BellecTBA.

CrpoeHne BellecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. ONBITHI, JOKAa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILECTBA.

JIBukenue yacTul] BemiecTBa. CBSI3b CKOPOCTHU JBHKEHHSI 4YaCTUI[ C TEMIEpaTypoi.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzauMmopeicTBHe dYacTHI] BEIIECTBA: MPUTSKEHUE U
OTTaJIKUBAHUE.

Nk wbd =

ArperaTHple COCTOSIHMSI BEIIIECTBA: CTPOCHHME Ta30B, KHUAKOCTEH U  TBEPABIX
(KpHCTAUTMYECKUX) Teld. B3aMMOCBS3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX W WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCOOSHHOCTH arperaTHbIX COCTOSTHUH
BOJIBI.

Hemoncmpayuu.

1. HabGmroneHue OpOyHOBCKOTO JBUKCHHUSI.

2. Hab6monenue nuddysun.

3. HaGmronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSDKEHUEM WUITU OTTAKMBAHUEM YaCTHI]

BEIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. Ouenka nuameTpa aToMa METOJIOM PsIIOB (C UCTIONIb30BaHueM (poTorpaduii).

2. OmbITHI 10 HAOTIOACHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.

3. OmbIThl IO OOHAPYKEHUIO ACUCTBHSI CUIT MOJICKYJISIPHOTO MTPUTSKEHUS.

Pa3nen 3. /IBu:keHHe U B3auMO/ieiicTBUE TeJl.



Mexannueckoe JIBHKeHUE. PaBHOMepHOe W HepaBHOMEpHOE ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBIXKCHUH. Pacu€r myTu u BpeMeHU JABUKECHUSI.

SlBnenve wHepnuu. 3aKOH HHEpUUHU. B3aumoneicTBue Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JIBM)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €UHUIE 00bEMa BElIECTBA.

Cwia kak xapakTepuctuka B3aumojerctBus Ten. Cuna ynpyroctd M 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOIIBIO AUHAMOMETpA. SIBIIeHNE TATOTEHUS U cuiia TsbkecTH. Cuiia TSKeCTH
Ha pyrux mianerax. Bec tena. HeBecomocTh. CnokeHHe Ui, HalIPaBJIECHHBIX 10 OJHOU HPSIMOM.
PaBuopelictBytomas cui. Cuna tpenus. TpeHue CKoJIbKEHUS U TPeHUE MOKosi. TpeHue B mpupoie

U TEXHHKE.
Hemoncmpayuu.
1. HabmroneHue MexaHMYECKOTO JBMXKEHUS Tela.
2. W3mepeHue CKOPOCTH NMPSIMOIMHEHHOIO ABUKEHHUS.
3. HaOnroneHue siBneHUS UHEPLIUU.
4. HaOmroneHue u3MEHEHHs! CKOPOCTU IIPU B3aUMOJICHCTBUH TEII.
5. CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO Tell.
6. CnoxeHue CUl, HaIlPaBJICHHbBIX IO OJTHON IPSIMOM.

Jlabopamopuwvie padbomot u onvimol.

1. OmnpeneneHue CKOpPOCTH PAaBHOMEPHOIO JBMKEHHS (IIApUKa B YKUAKOCTHU, MOJAEIU
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).

2. Ompenenenue cpeiaHel CKOPOCTU CKOJBXKEHHsS OpycKa WM IIapuKa MO HAaKIOHHOU
MJIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPOTO TeEa.

4. OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCHUMOCTh pacTsSKeHUs (IedopMaiii) MpyKUHBI OT
MPUIOKEHHOMN CHIIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHHS CKOJIbKEHHS OT Beca Tejla U
XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3neu 4. /laBienne TBEPABIX TeJl, ;KUAKOCTEN U ra3oB.

Jasnenue. CriocoObl yMEHBIIICHUS U YBETUUCHUS JaBieHus. JlaBienue ra3a. 3aBUCUMOCTD
JaBJIeHUs ra3a oT 00bEMa, Temneparypsl. [lepenaya naBneHust TBEPIBIMU TEIAMU, )KUIKOCTSIMH U
razamu. 3akoH Ilackang. ITHeBMaThueckue MamuHbL. 3aBUCUMOCTH JABJIEHUS KUJIKOCTH OT
ryOunsl.  ['mapocratmueckuit  mapagokc. CooOmaroniuecs cocyabl.  ['mapaBiuyeckue
MEXaHU3MBI.

AtMocdepa 3emnun u atrmochepHoe naBieHue. [IpuumHBI CyIIecTBOBAaHUS BO3TYLIHON
o6omoukn 3emmu. Ombir Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMOC(EpHOTO JaBJICHHUS.

JlelicTBHE )XUIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lmaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJICHUS Ta3a OT TEMIIEPATypBhI.

Ilepenayda naBneHuUs KUIKOCTHIO U Fa30M.
Coo0maronirecs: CoCy/Ibl.

I'mopasnuueckuii mpecc.

[IposiBieHue neicTBrst aTMOC(HEPHOTO JaBICHUS.

Nk Wb =



6. 3aBHCUMOCTh BBITAJIKHBAIONMICH CHJIBI OT O00BEMa TOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KHUIAKOCTH.

7. PaBeHCTBO BBITAJIKHUBAIOIICH CUIIbI BECY BBITECHEHHOM KUIAKOCTH.

8. VYcioBue muaBaHus TeJ: IUIAaBAaHUE WM TOTPYKEHHE Teld B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopusie pabomsl u onvinol.

1. HccrnenoBanue 3aBHCHMOCTH Beca Tella B BOJIe OT 00bEMa MOTPY>KEHHON B KUIKOCTb
YacTH TeJa.

2. OmnpenelieHUE BBITAJIKMBAIOIICH CHIIbI, JCUCTBYIOIIEH Ha TeENO, MOTpyXKEHHOE B
YKUJIKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOIEH CUIIbI, ACHCTBYIOIIEH Ha TEJIO B KUAKOCTH,
OT Macchl Tena.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAIKUBAIOIIECH CUIIbI, ACHCTBYIOLIEH Ha
TEJIO0 B KUJKOCTH, OT 00bEMA MOTPYKEHHOM B KUJKOCTh YacCTH TeJla U OT IJIOTHOCTH
YKUJIKOCTH.

5. KoHcTpyupoBaHue apeoMeTrpa WIM KOHCTPYUPOBAHHE JIOAKW M OIpEACIeHHE €€
rPy30M0ABbEMHOCTH.

Pa3nes 5. PaGora m MoHOCTB. JHeprus.

Mexannueckast pabora. MOIIHOCTD.

[TpocThie MexaHU3MBI: pblYar, 0J0K, HaKJIIOHHAsI MJI0CKOCTh. [IpaBuio paBHOBecHs phlyara.
[IpumeHeHne mpaBuiIa paBHOBECHs pblyara K OnOKy. «3omoTtoe mpaBuio» Mexanuku. KITJ]
MPOCTHIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexanunueckas sHeprus. Kunetnueckas 1 moreHuaibHas sueprus. [IpeBpaiienue o1HOro
BHJIa MEXaHUYECKOM YHEPTUU B IPYroil. 3aKOH COXPAHEHHUS SHEPTUH B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnwvie padbomot u onvimol.

1. Omnpenenenue pabOTBl CHJIBI TPEHHS TMPH PABHOMEPHOM JBIDKEHHUU Tella IO
TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBaHue ycloBHil paBHOBECHS pbluara.

3. WUsmepenune KIIJl HakTOHHOM MIIOCKOCTH.

4. H3yueHue 3aKOHA COXpPaHEHUSI MEXaHUYECKON YHEPTHUH.

8 KUIACC

Pa3nea 6. TemyioBbie sIBJIEHHUS.

OCHOBHBIE MOJOKEHUS MOJIEKYJIIPHO-KUHETUUECKOU TEOPUHU CTPOEHUs BelecTBa. Macca u
pa3Mepbl aTtoMOB M MoOJeKyJd. OmnbIThl, MNOATBEPKIAIOIIME OCHOBHBIE  IOJIOKEHUS
MOJIEKYJIIPHOKUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, )KUIKOTO U ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmyeckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUN
MOJIEKYJISIPHO-KUHETHUECKON Teopuu. C(CMauuBaHME M KalWJUIApHBIE SIBIEHHA. TerioBoe
pacIIMpeHHE U CKATHE.

Temmeparypa. CBs3b TeMmIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBMKCHHUS YaCTHII.
BuyTtpennsist sueprus. CiocoObl H3MEHEHHs BHYTPEHHEH SHEeprun: Teryionepeaaya i COBEpIICHUE
pa6OTI>I. BI/I,Z[BI Tennonepe,uaqnz TCHHOHpOBOI{HOCTB, KOHBCKIIHA, I/I3Hy‘-IeHI/IC.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH U TEIJIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro Oamanca. IlnaBieHue M OTBepJeBaHHUE KPUCTATUIMUECKHUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Temiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIEPATypbl KHIICHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxunocTe Bo3ayxa.

DHeprus TOIIMBA. Y JIeJbHas TEIJIOTa CrTOPAHUS.

[Tpunnuner pabotel TeruoBbix auratenei KIIJ[ TemmoBoro pasuratens. TermioBbie
JIBUTATEJIM U 3aIUTA OKPYKAIOIIEH CpPEIbl.

3aK0oH COXpaHEHUs U MIPEBPAILCHHS SHEPTUHU B TEIJIOBBIX MPOLIECCaX.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

Habmonenue nuddysun.

HabGmronenue siBeHnit CMauyuBaHUs M KAlTWJUISIPHBIX SIBJICHUH.

HabGmronenue TeniaoBoro pacuimpeHust Tel.

W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKJICHHH.
[IpaBuna n3MepeHus TeMIepaTypsl.

Bunae! Tennonepenaun.

Oxutax/ieHre pu COBEPIIEHNUU PabOTHI.

XN R W=

9. HarpeBanue npu coBepLIEHUH PaOOThl BHEIIHUMH CUIIAMHU.

10. CpaBHEHME TEIIOEMKOCTEN pa3IU4HbIX BELIECTB.

11. HaGnronenvie KUneHus..

12. HabnroeHue mocTossHCTBA TEMIIEPATyphl ITPH IJIABJICHHH.

13. Mojenu TemJIOBBIX ABUTATENIEH.

Jlabopamopnvie padomol u onvimol.

OnbITHI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO TIPUTSKEHUSI.

OnbITHI O BhIpAIIMBAaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

OnbITh! 10 HAOJIIOAEHUIO TEIJIOBOTO PACIIMPEHHs ra30B, KHUJIKOCTEN U TBEPIBIX TE.
Onpeznenenue AaBIeHUS BO3yXa B OaJUIOHE LINpUIIA.

Nk Wb =

OnbITEL, JAEMOHCTPUPYIOIIME 3aBUCHMOCThH JIaBJIGHHUsSI BO3JyXa OT ero oObéMa u
HarpeBaHUs WM OXJIKICHHUS.
6. IlpoBepka rHUMOTE3bl JMHEHHOW 3aBHUCUMOCTH JJIHHBI CTOJNOWKA JKUIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.
7. HaOmroneHne n3MeHEHUs] BHYTPEHHEW DHEPTUU Teja B pe3yJibTare TEIUIONepenadn u
paboOTHI BHEITHUX CHIL.
8. MHccrnenoBaHue sIBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUH XOJIOIHOM U TOpsYel BOMBI.
9. OmpeneneHue KOTMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW TpPU TEIIIOOOMEHE C
HarpeThiM METAJUTMYECKUM ITHITHHIPOM.
10. Onpenenenne ynenbHON TEMIOEMKOCTH BENIECTBA.
11. UccnenoBanue npouecca uCrapeHusl.
12. Onpenenenne OTHOCUTEIBHON BIAXXHOCTH BO3/yXa.
13. Onpenenenne yneabHOM TEIUIOTHI MIJIABJICHUS JIbJA.
Pazgen 7. diiekTpryeckre 1 MAarHUTHbIE SIBJICHUS.
Onexrpuszanus Tei. JlBa poja 31eKTpUUECKUX 3apsAaoB. BzaumopeiicTBre 3apsKEHHBIX TeEll.
3akoH KyioHa (3aBHCUMOCTb CHUJIbI B3aUMOJIECHCTBUS 3apsKEHHBIX TEJl OT BEJIMYUHBI 3apsiioB U
PACCTOSIHUSI MEXIY TeJIaMu).



OnekTpuueckoe noje. Hanpssk€HHOCTD 3yiekTpuyeckoro noiis. [IpuHiun cynepno3unuu
IIEKTPUYECKUX I0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3jeKkTpuueckuil 3apsan. CtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

OJIEKTPUYECKUIT TOK. YCIOBUS CYLIECTBOBAHMS 3JIEKTPUUECKOro ToKa. McTouHmkm
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKAa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OiekTpuueckoe HarpsbkeHue. ConpoThBIeHHE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma [ ydacTka Lenu.
[TocnenoBarenbHOE U MapajlIeNbHOE COEUHEHNE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 37IEKTpUUECKOr0 TOKa. 3akoH Jlxoyns—JleHna. DiekTpuueckue 1enu
U TIOTPEOUTENH SIEKTPUUYECKOM SHEpruu B ObITY. KOpoTkoe 3aMbIKaHHeE.

[locTostHHbIE MarHuThl. B3auMopeiicTBME NOCTOSHHBIX MAarHMTOB. MarHutHoe mMoJe.
MarnuTtHoe noJie 3eMJIM U ero 3Ha4eHHe JJIs1 KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIEKTpOMarHuToB B TEXHUKE. [[eliCTBUE MarHUTHOTO MOJISt
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIarelb IOCTOSHHOrO TokKa. lcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  ayeKTpoMarHuTHOM  uHaykuuu. IlpaBuio  JleHna.
OnextporeHeparop. CrocoObl MONyYEHHs] SJIEKTPUYECKOW HHEPrUd. ODIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.

JIBa posa aNeKTpUYECKUX 3apsa10B U B3aUMOJICHCTBUE 3apSKEHHBIX Tell.
YCTpOKCTBO U IEMCTBUE DIIEKTPOCKOIIA.

DneKTpocTaTU4eCcKast HHIYKIUS.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJIOB.

[TpOBOAHMKY U TUAIIEKTPUKH.

MonenrpoBaHU€e CHIIOBBIX JIMHUH 2JIEKTPUUECKOTO TOJIS.

M cTOYHUKH IOCTOSTHHOTO TOKA.

9. JlelcTBUS 3JIEKTPUYECKOTO TOKA.

10. DnexTpruyecKuii TOK B 5KUIKOCTH.

11. I'a30BBIit pa3ps.

12. I3mepeHne cuibl TOKa aMIIEPMETPOM.

13. U3MepeHne 3IeKTpUIECKOTO HAMIPSKEHUS BOJIBTMETPOM.

14. PeocTtaTt 1 Mara3uH CONPOTUBIICHUH.

15. BzaumopeiicTBuE OCTOSIHHBIX MarHUTOB.

16. MoaenupoBanue HEBO3MOKHOCTH pa3IeJICHUs MIOJ0COB MarHuTa.
17. MoaenupoBaHre MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.

18. OnsiT Opcrena.

19. MarauTHOE 10JI€ TOKA. DJIEKTPOMArHHuT.

20. JlelficTBUE MarHUTHOTO I0JIsI HA IPOBOAHUK C TOKOM.

21. DnexkTpoaBUraTesib MOCTOSHHOTO TOKA.

22. VccnenoBaHue SIBJICHUS 3JIEKTPOMAarHUTHOM MHIYKITUU.

23. OnbiTel Papanes.

24. 3aBUCHMOCTb HAIIPaBJIEHUs HHIYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BO3SHUKHOBEHMSI.
25. DnekTporeHepaTop NOCTOSIHHOTO TOKA.

XNk



Jlabopamopuwvie padbomut u onvimol.

OMnBITHI MO HAOIIOEHUIO SJIEKTPU3AIMU Tl MHAYKIUEH U IPU CONTPUKOCHOBEHUH.

HccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJISL HA TPOBOJHUKH U TUAJICKTPUKH.

COopka u mpoBepka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

W3mepeHue u peryJiupoBaHHUe CUIIbI TOKA.

N3mepenue u peryaupoBaHue HaAPsHKCHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT COPOTUBIICHUS

pe3UCTOpa U HAIMPSHKEHUS Ha PE3UCTOPE.

7. OmnbIThl, JAEMOHCTPUPYIOIIME  3aBHCUMOCTh  DJEKTPHUYECKOrO  COMPOTHUBIICHUS
MIPOBOJIHUKA OT €ro JIIMHBI, IJIOIIA U MONEPEYHOT0 CEUCHHS U MaTepuara.

8. TlpoBepka npaBuiia CIOKEHUS HAPSHKEHUM MPU TIOCIEI0BATEIbHOM COSUHEHUN IBYX

SAERANE I

PE3UCTOPOB.
9. TIpoBepka mmpaBuia Ui CHIIbI TOKA MPH NMapaUIeIbHOM COCIUHEHUN PE3UCTOPOB.
10. Onpenenenue paboOTHI IIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
11. Onpenenenre MOITHOCTH JIEKTPUUECKOTO TOKA, BBIACIIIEMON Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYILIETO Yepe3 JaMIIOUKY, OT HAIIPSDKEHUS Ha
HEH.
13. Onpenenenue KI1/I narpeBarens.
14. UccrnenoBanue MarHUTHOTO B3aUMOJICHCTBUS IOCTOSIHHBIX MarHUTOB.
15. U3yyeHue MarHuTHOrO II0JI IOCTOSHHBIX MArHUTOB IPU HMX OOBEAMHEHHM MU
pa3JelIeHUN.
16. ViccnenoBanue AeWCTBUS AIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OnBITHL, IEMOHCTPUPYIOIINE 3aBUCHIMOCTD CHJIB B3aUMOJICHCTBHS KATYIIKUA C TOKOM U
MarHuTa OT CHJIbI TOKA M HalpaBJIEHUs TOKA B KaTyIIIKe.
18. U3yuenue neiicTBUS MarHUTHOT'O 1OJIS Ha TPOBOIHUK C TOKOM.
19. KonctpyupoBaHue 1 u3ydeHue padoThl JEKTPOABUTATES.
20. Uzmepenune KIIJ] anekTpoBUraTeIbHON YCTaHOBKHU.
21. OnpIThl MO MCCIEIOBAHUIO SBJIEHHUS 3JEKTPOMAarHUTHOW MHAYKIUH: HCCIEJOBAHUE
U3MEHEHUI 3HAaUeHUs U HalpaBJIeHUs! MHIYKIIMOHHOTO TOKA.
9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanunueckoe naBukeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBbHOCTh
MEXaHUYECKOTO JBWKEHHs. PaBHOMEpHOe mpsMoIMHENHOEe JABMXeHHe. HepaBHoMepHOe
NpSAMOJIMHEHOE JBM>KeHHME. CpelHssi M MIHOBEHHAas CKOPOCTh Tela IpPH HEPABHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHoyckopeHHOE TpsMOTHHEHHOE ABMkeHne. CBoOoaHOe nmaaeHue. OnbIThI
lanunes.

PaBHOMEpHOE nBMXEHHE MO OKpYKHOCTH. [lepuon m wactora obOpareHus. JluaeiHas u
yIJIOBast CKOPOCTH. LIEHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

IIepsbiit 3akoH Herorona. Bropoi 3akoH Hsrorona. Tperuit 3akoH HerortoHa. IIpuniun
CyNEPIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: Cuiia TPEHHUsSI CKOJIbKEHUS, CHJIa TPEHUS
MOKOS1, APYTUE BUIbI TPEHUSI.

Cuna TsDKECTM M 3aKOH BCEMHUPHOTO TATOTCHHS. YCKOpPEHHE CBOOOIHOTO IMaJCHUS.
JBmxenue manet Bokpyr Connna. [lepBas kocmuyeckas ckopocts. HeBecoMOCTh 1 Meperpy3Kku.



PaBHOBecue mMaTepuanbHOM TOYKHA. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue TBEpOTO TEema
C 3aKpEIUIEHHON OChIO BpallleHUsl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynec tena. M3meHenne umnyibsca. Mmmynsc cumbl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeakTuBHOE IBMXKEHUE.

Mexanuyeckass pabota U MomHOCTb. PaboTa cun Tskectu, ynpyroctd, TpeHusi. Cs3b

SHEPrUuu

u pa60TBI. HOTGHHI/IaJIBHaH OHEpIrusa TCJIa, MOAHATOrO HaAd INOBCPXHOCTHIO 3CMIIM.

IToTrenumanpHas 3Heprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHUHETUYECKON
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPIUU.
Hemoncmpayuu.

1.
2.

A

7.

8.

9.

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

Haburonenne MexaHn4ecKoro IBUKEHUS Tejla OTHOCUTEIbHO Pa3HbIX TEJl OTCUETA.
CpaBHeHue myTed M TPacKTOPUM JBMKEHUS OJHOTO U TOTO K€ TeJlda OTHOCUTEIBHO
pas3HbIX TeJ OTCUETA.

M3mepeHue cKOpoCTH U YCKOPEHUS MPSIMOJIMHENHHOTO ABUKEHHUSL.

HccnenoBanue Npu3HaKoB PABHOYCKOPEHHOT'O JIBUKEHHUS.

Habumronenne ABM>XeHU Tesa 0 OKPY>KHOCTH.

HaOnronenne MexaHMYeCKUX sIBJICHUHN, MPOUCXOASIIUX B cUcTeMe oTcuéra « Temnexka
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEJIEHO KaOMHETa (PU3UKH.
3aBUCUMOCTb YCKOPEHHS Tela OT MAacChl TeNIa U AEHCTBYIOLIEH HA HETO CHJIBL.
HabmroneHne paBeHCTBa CUII IPU B3aUMOJECHCTBUY TEIL.

M3meHeHue Beca Tela Mpu YCKOPEHHOM JIBUKEHHUU.

Ilepenavya nMitysbca npyu B3auMOJIEHCTBUY TEIL.

[TpeoOpa3zoBaHus SHEPTUH NPU B3aUMOIEHCTBUH TEll.

CoxpaHeHue UMITyJbca PU HEYIPYroM B3aUMOJEHCTBUH.

CoxpaHeHue UMITyJIbca IPU aOCOIFOTHO YIIPYTOM B3aUMOJICHCTBUU.

HaGnroenue peakTHBHOTO IBUKEHHUS.

CoxpaHeHue MEXaHUYECKOW SHEPTHH MPU CBOOOIHOM Ia/IEHUH.

CoxpaHeHne MeXaHN4eCKOW YHEPTHH NPH IBUKEHUU TeJa MOJ IeHCTBUEM NPy KUHBI.

Jlabopamopuvie padomol u onvimol.

1.

*

KoHcTpynpoBanue Tpakra A pa3roHa M JalbHEMIIEr0o paBHOMEPHOIO JIBHIKEHHS
[IapuKa ujin TCJICIKKU.

Omnpenenennue cpenHell CKOPOCTH CKOJBXEHHs OpycKa WM JBHMXKEHHUS IIapUKa IO
HaKJIOHHOM IJIOCKOCTH.

OmnpeneneHue ycKOpeHUs Tejla IPU PAaBHOYCKOPEHHOM JBM)KEHHU IO HaKJIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHU MPH PAaBHOYCKOPEHHOM ABMXEHUU 0€3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka runoTe3bl: €Ciiu MPH PAaBHOYCKOPEHHOM JIBUKEHUHU 0€3 Ha4aJIbHON CKOPOCTH
ITYTH OTHOCATCSA KaK P/ HEYETHBIX YUCCII, TO COOTBECTCTBYIOIIUE ITPOMEKYTKH BPEMCHU
OJIWNHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHMSI CKOJIBXKEHHS OT CHUJIbI HOPMaJbHOTO
JABJICHUSL.

Onpenenenne ko3P uImeHTa TPECHUS CKOIBKCHHUS.

Omnpenenenue KECTKOCTU MPYKHUHBI.

Omnpenenenue pabOTHl CHIIBI TPEHUS MpPU PABHOMEPHOM JBIDKEHHM Teja IO
TOPU30HTAIILHON ITOBEPXHOCTH.



10. Onpenenenne pabOTHl CHUJIBI YNPYTOCTH TPU TMOABEME TPy3a C HCIOIb30BAHHEM
HETOABI)KHOTO U TMOABHKHOTO OJIOKOB.

11. 3yyeHue 3aKoHa COXPaHEHUS SHEPTUU.

Pa3zgen 9. Mexannueckue Ko1e0aHus U BOJHEIL.

KonebartenbHoe npmwxenue. OCHOBHBIE XapaKTEPUCTHKU KoOJieOaHMIi: MepHoJ, 4acToTa,
aMIMTyna. MaremMatudecKuil M NpPYKUHHBIM MasTHUKM. lIpeBpamieHue sHeprum Ipu
K0JIe0aTeIbHOM JIBUKCHUU.

3aryxaromue konebanus. BeiHyxaeHHble kojeOanus. Pesonanc. MexaHuueckrue BOJHBI.
CaoiicTBa MexaHHuecKuX BOJIH. [IpofonpHble U nonepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TeJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa M BbIcOTa ToHA. OTpaskeHue 3Byka. H(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Habmronenue xonebanuii Tei noj JeHCTBUEM CHUITBI TSXKECTH U CUIIBI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

Haburonenne BbIHY X /1€HHBIX KOeOaHU U pe30HaHca.

PacnipocTpanenre npoAoabHBIX U MONEPEYHBIX BOJIH (HA MOJICIH).

Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHIl pe30HaHC.

Jlaﬁopamopuble padomwl u onvimol.

1. Ompenenenue 4acTOTHI U NEPHOJA KOJICOAHHI MaTeMaTHUYECKOrO MasiTHUKA.

2. OmpeneneHue 4acTOTHI U MEPHO/Ia KOJIeOaHHH MPYKUHHOTO MAaATHUKA.

3. HccnenoBaHue 3aBUCHUMOCTH IepHoja KoieOaHUM MOJABELIEHHOTO K HUTU Ipy3a OT

S

JUTUHBI HUTH.
4. HWccrnenoBaHue 3aBHCHUMOCTH TepHoOJa KoJeOaHUN MPYKMHHOTO MAasTHHUKA OT MacChl
rpysa.
5. TlpoBepka HE3aBUCUMOCTH TepHojJa KoJeOaHWil Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Ipy3a.
6. OTbITHL, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD Mepro/ia KoJIeOaHU MPY>KUHHOTO MasITHHKA
OT Macchl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. W3mepeHue yCKOpeHHUs: CBOOOHOTO TaCHUSI.
Paszpnen 10. DineKTpoMarHuTHOE 1M0J1€ H 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHuTHOE TOJie. DIJIEKTPOMAarHUTHbIE BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [lIkasa 3neKTpoMarHuTHBIX BOJIH. Mcronb30BaHue 3JEKTPOMArHUTHBIX BOJIH JJIsI COTOBOM
CBSI3H.
DnekTpoMarHuTHas mpupoza ceeta. CKOpocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BosnHOBBIE CBOMCTBA CBETA.
Jlabopamopmnwvie padbomut u onvimol.
1. V3yueHue CBOWCTB AJIEKTPOMATHUTHBIX BOJIH C IIOMOIIBI0 MOOHILHOTO TeledoHa.
Pa3znea 11. CBeToBLI€ IBJICHHUS.
JlyyeBas moxenb cBera. Mcrounuku cBeta. IIpsiMonuHEtHOE pacnpoOCTpaHEHUE CBETA.
3atmenus Cosnia u JIynsl. Otpaxenue cBera. [mockoe 3epkano. 3akOH OTpa)KE€HHUsI CBETA.
[Ipenomnenue cBera. 3aKoH npejaomiieHus cBeta. [lodHOe BHyTpeHHEE OTpaKeHUE CBETA.
Hcnonb3oBaHKe MOTHOTO BHYTPEHHETO OTPAKEHHSI B ONITUYECKUX CBETOBOJIAX.



Jlunza. Xox nydeir B nmH3e. OmnTmueckas cuctema ¢oToammapara, MUKPOCKONa M
Teneckona. I'na3 kak ontudeckas cucrtemMa. bin3opykocTs U 1albHO30PKOCTb.

Pasnoxenne 6enoro ceera B criektp. OnbiTel HptoTona. CiiokeHue CrieKTpajabHBIX [IBETOB.
Hucnepcus cBera.
Hemoncmpayuu.

9.

XN R =

[IpssMonMHEHOE pacIIPOCTPAaHEHUE CBETA.

OtpakeHue cBera.

[Tonyuyenne n300paXkeHUH B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJlax.
[Ipenominenue cBera.

OnTHyeckuii CBETOBOI.

Xon tyueit B coOuparomiei JnuHse.

Xoq J1ydeil B paccenBarolei JIMH3E.

[Tonyuyenue n300paxeHuit C MOMOIIBIO JIMH3.

[Mpuntun aeiictBus doroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mogens rnasa.

11. Pazioxenue 6ey1oro cBera B CIIEKT].

12. TlonyuyeHnue Genoro cBeTa Mpu CI0KEHUH CBETA Pa3HBIX 1IBETOB.
Jlabopamopuwvie padbomut u onvimol.

1.
2.
3.

N w e

HccnenoBanue 3aBUCUMOCTH yTJIa OTPAXKEHUSI CBETOBOTO JIy4a OT yTJia TaIeHHsI.
W3yueHne xapaKTepUCTHK U300paKEeHUS TPEIMETa B IIOCKOM 3epKaie.
HccnenoBanue 3aBUCUMOCTH yTiia MPETOMIICHHUSI CBETOBOTO Jydya OT yrjia MajeHus Ha
TPaHUIIE «BO3LyX—CTEKIIO».

[Tomyuenue n300paskeHUit ¢ TOMOIIBIO COOUPAIOIIEH JTUH3HI.

Omnpenenenne GOKyCHOTO PaCCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOIIEH TNH3HI.
OnbITH IO PA3JI0KEHHIO OEIOro CBETa B CHEKTP.

OnpITBl IO BOCTPHSTHIO I[BETA MPEIMETOB TPU HX HAOIIONEHHH Yepe3 IIBETOBBIC
(UIBTPBIL.

Pa3nea 12. KBantoBble sIBJIeHHUS.
OmnsiThl Pesepdopna n nnanerapHas mozens aroma. Moaens atoMma bopa. Mcenyckanue u
HOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPBI.

PamnoaktuBHOCTh. Anb(da, Oeta- m ramma-uznydeHus. CTpoeHuWe aTOMHOTO siIpa.
Hyknonnas mopens aromuoro siapa. W3oromel. PamgnoaktuBHble mnpeBpaueHus. Ilepuon
noJjiypacrnaaa aTOMHBIX sIJIep.

Snepuble peakiuy. 3aKOHBI COXPAHEHHS 3aps0BOT0 U MACCOBOTO UMCEN. DHEPTUS CBSI3U
ATOMHBIX AACP. CBsI3b MacChel U OHCPTHH. PeaKHI/II/I CHUHTE3a U JCIICHUA A0EP. HUcTounukn OHCPIrun
Connua u 3BE371.

Snepnas snepretuka. JIeiicTBUS paAMOAKTUBHBIX U3TYUYEHUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

1. CroekTpsl U31y4EeHUS U MOTJIOLICHHUS.

2. CnekTpsl pa3IMYHBIX Ta30B.

3. CunekTp BoJopoJa.

4. HaGmonenue TpekoB B kamepe Bunbcona.

5. Pabora cu€ryrika HOHU3HPYIOUTUX U3TyUEHHUN.

6. Peructpauus u3nyudeHus MPUPOIHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopuvie pabomsl u onvinol.

1.

Ha6J'IIO,I[eHI/Ie CIUIONTHBIX M TUHEHIATHIX CIICKTPOB U3IY4YCHUS.



2. HWccnepoBaHue TpPEKOB: HM3MEPEHUE HHEPrHMHM YacTHIbl MO TOPMO3HOMY MyTH (1O

dororpadusm).

3. HM3mepenue paguoakTHBHOTO (hoHA.

IHoBTOPUTEIBbHO-00001IAIOIIMIA MOAYJIb.

[ToBTOpHUTENHEHO-00001IAIOIINN MOYJIb IPEAHA3HAYEH ISl CUCTEMATU3alMK U 000011IeHUs
MIPEIMETHOTO COACPIKAHMSI M ONBITA JACSITEILHOCTH, TPUOOPETEHHOTO MPU U3yUYEHUH BCETO Kypca
bu3MKY, a TakKe I MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY JK3aMEHY 10 (pHU3UKe IS
00yyJaronuxcs, BEIOPaBIINX 3TOT y4eOHBIN MpeIMeT.

[Ipu u3ydyeHnn JaHHOTO MOYJIS PEAIM3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI IEATEIbHOCTH,
HA OCHOBE KOTOPBIX OOECHEYMBACTCS JOCTIIKEHHE TPEAMETHBIX M  METalpeIMETHBIX
IUTAHUPYEMBIX Pe3ylbTaTOB OOy4eHHs, (QOpMHUpPYETCS €CTeCTBEHHOHAYYHAas T'PaMOTHOCTH:
OCBOEHHME HAYYHBIX METOJI0B HCCIIEJOBAHUS IBIICHUN IPUPOAbI U1 TEXHUKHU, OBJIAJICHUE YMEHUSIMU
OOBSACHATH (PU3NUECKHE SBJICHHUS, IPUMEHSS MOTyYCHHbIC 3HAHUS, pelaTh 3ajaui, B TOM YHCIIE
KaueCTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IprHIMIIMATBHO AEATEILHOCTHBIA XapaKTep NAHHOTO pa3feia peaaus3yeTcs 3a CUET TOro,
4TO 00yYaroUeCs BBHIOIHSAIOT 3a/1aHUs, B KOTOPBIX UM IpeAaraercs:

Ha OCHOBE IMOJIYYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBSICHATH (PU3HUECKUE SIBICHUS
B OKpPY’KarolIEeH MPUPOAE U OBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HAYyYHBIC METOJIBI MCCIEAOBAHUS (PU3NICCKUX SBJICHHA, B TOM YHCIE IS
MIPOBEPKU TUIOTE3 U MOJYUYEHHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAyYHBIE OCHOBBI HamOOJIEee BaXHBIX JIOCTHXKEHUH COBPEMEHHBIX TEXHOJIOTH,
HaIrpuMep, MPaKTHYECKOTO UCTIOIb30BaHUS PA3IMUYHBIX HCTOYHUKOB SHEPTHH Ha OCHOBE 3aKOHA
MIPEBPAIICHHS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB SHEPTHH.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3HUKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yyenue Qu3MKu Ha YpPOBHE OCHOBHOIO 0OIIEro oO0pa3oBaHHs HaIlpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPEAMETHBIX U MMIPECAMETHBIX O6pa30BaTeJ'IBHBIX PE3YyIbTAaTOB.

B pesynbrate wu3yueHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

oOyuarorierocst OyyT c(hOpMUPOBAHBI CIEIYIOIINE TNYHOCTHBIE PE3YIbTAThl B YACTH:

1) mnaTpMoOTN4€eCKOro BOCIIUTAHUS

- IIPOsIBJICHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSTHHIO POCCUICKON (hU3NYECKOit
HaYKH;

- IEHHOCTHOE OTHOIIEHHUE K JIOCTUKEHUSAM POCCUHCKUX YUEHBIX-(DU3HUKOB;

2) rpaIaHCKOI0 M TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacTHIO B OOCYKJIEHUH OOLIECTBEHHO 3HAYMMBIX M dTHUYECKUX
poOJIeM, CBA3aHHBIX C TPAKTUYECKUM IPUMEHEHUEM TOCTHKECHUN (PU3UKH;

- OCO3HAaHME BaKHOCTU MOPAIbHO-ITUUYECKUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOIO;

3) 3cTeTH4eCcKOro BOCIIMTAHMSA:

- BOCTIPUSITHE ICTETHYECKUX KadecTB (PU3NYECKON HayKH: €€ TapMOHHYHOTO TOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HaHHUE IIEHHOCTU (M3MYECKON HayKHW KaK MOILHOTO MHCTPYMEHTa MO3HaHUS MHpa,
OCHOBBI Pa3BUTHUS TEXHOJIOTUH, BaKHEHIIEH cOCTaBISIONIEH KYIbTYPBbI;

- pa3BUTHE HAYYHOU JTHOO03HATEIBLHOCTH, HHTEPECA K MCCIIEI0BATENbCKON JESATENIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONMOTYYHs:

- 0CO3HaHME [IEHHOCTH 06€30IacHOro obpasa *KU3HU B COBPEMEHHOM TEXHOJIOTHUYECKOM MUPE,
BaXHOCTH ITPaBUJI 0€30IACHOTO MOBEIECHUS Ha TPAHCIOPTE, HAa 10pOrax, ¢ JIEKTPUUECKUM U
TEIUIOBBIM 00OPYZIOBAaHUEM B JIOMAIIHUX YCIOBUSAX;

- cpopMUPOBAHHOCTH HaBbIKa pedIeKCUU, TPU3HAHUE CBOETO MpaBa Ha OMMOKY U TaKOTO JKe
IpaBa y Apyroro 4ejoBeKa;

6) TpyaoBOro BocnuTaHus:

- aKTMBHOE Y4acTHe B PEIICHUWH NPAaKTUYECKUX 3a/1ad (B paMKax CeMbH, 00pa30oBaTEIbHOM
OpraHu3aI|K, TOpoJia, Kpast) TEXHOJIOTUYECKOH 1 COIMaIbHON HAaPaBICHHOCTH, TPEOYIOLINX
B TOM 4HcCJIe U GU3NUECKUX 3HAHUI;

- UHTEpeC K MPaKTUYECKOMY M3y4eHUIo Mpodeccuii, CBI3aHHBIX C PU3UKOM;

7) IKOJIOTrM4YeCKOro BOCIIMTAHMS:

- OpHMEHTalMsl Ha NpUMEHEHHEe (U3NYECKUX 3HAHWM IS pelIeHus 3aJady B OO0JIacTH
OKpY’Karollel Cpe/ipl, INITAHUPOBAHMSI TIOCTYIIKOB M OLIEHKH MX BO3MOXKHBIX IOCIEACTBHM IS
OKpYKaroIllel Cpeibl;

- OCO3HaHHe II00ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOIeM U MyTel UX pelieHus;

8) ajanTannu K N3MEHAIOIMMCH YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpelbl:

- TOTPeOHOCTh BO B3aMMOJEHCTBHM TPH BBIOJHEHUHM WCCIEAOBAaHUM M TPOEKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM APYTHUX;

- IOBBILLIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH YepPe3 MPAKTUUYECKYIO 1€ATENbHOCTD;

- TMOTPeOHOCTh B (POPMHPOBAHWM HOBBIX 3HAHMH, B TOM 4HcCIEe (OPMYIHPOBATH WUJEH,
MOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

- OCO3HaHME JePHUINUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKY;



® - [UTAaHHPOBAHME CBOETO PA3BUTHSI B IPHOOPETEHNUN HOBBIX (PU3NUECKUX 3HAHU;

® - CTPEMIICHHUEC aHAJIM3UPOBATH U BBIABIIATH B3AMMOCBA3H ITPUPOJEI, O6H.I€CTBa H 5KOHOMUKH,
B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘IGCKI/IX 3HaHHﬁ;

® - OOCHKa CBOHUX I[CﬁCTBHfI C y‘léTOM BJIMAHUA Ha OKPYXKaAIYIO CpCay, BO3MOXKHBIX
II100aIbHBIX HOCHCHCTBHﬁ.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbraTe OCBOGHMSI MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuatomierocsi OynyT cGOpMUPOBAHBI MeTamnpeAMeTHbIe pe3yJbTAThbl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHUBEPCAJIbHbIE Yy4deOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHBEpCaJIbHbIE YUeOHBIE IEHCTBHS, PETYISATUBHBIC YHUBEPCAIbHbBIC YUeOHbIC NEHCTBUS.

Ilo3naBaTe/IbHBbIE YHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

ba3oBble Jornyeckue a1eCTBUA:

BBISBJIATH M XapaKTEPHU30BaTh CYIIECTBEHHbBIC IPU3HAKU OOBEKTOB (SIBICHUI);
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKALUK, OCHOBAHUS 111 0000IEHHS
U CPaBHCHUS;

BBISBJIATH 3aKOHOMEPHOCTH M NMPOTHUBOPEUMS B PAaCCMAaTPUBAEMbIX (haKTax, JaHHBIX U
HaOJFOICHUSX, OTHOCSAIIMXCS K (PU3HUUECKUM SIBIICHHSIM;

BBISIBJIATh IIPUYMHHO-CJIEJICTBEHHBIE CBA3M NPU U3yuYeHUM (PU3MUECKUX SIBICHUH WU
IPOILIECCOB, JIeJIaTh BBIBOABI C HCIOJb30BAHUEM JIEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKIIIOYEHUH, BBIABUTaTh TMIIOTE3bl O B3aUMOCBA3SX (PU3NYECKUX BEJTUYNH;
CaMOCTOSITENILHO BBIOMPATh CIIOcO0 peleHus yueOHoi (pu3ndeckoii 3a1aun (cpaBHEHUE
HECKOJIbKUX BapMaHTOB peEILIeHMs, BBIOOp Hambonee NOAXOAALIEr0 ¢ Y4YETOM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarelbCcKHe AeHCTBUS:

UCIIOJIB30BAaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI MHCTPYMEHT ITIO3HAHNUS,

IPOBOAMTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IIJIaHY OIBIT, HECIOXKHBIA (PU3NYECKU
9KCIIEPUMEHT, HEOOJIbIIOE HCCe0BaHne (U3NUECKOTO SIBICHMUS,

OLICHUBAaTh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OpMAIMIO, MOTYUYEHHYIO B XOJ€
VICCJIEIOBAHMS WIIM DKCIIEPUMEHTA;

CaMOCTOSITeNIbHO  (hopMyJHpoBaTh OOOOIIEHHMS M BBIBOABI IO  pe3yJbTaTaM
POBENEHHOTO HAOJIIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

IPOTHO3UPOBATh BO3MOXKHOE JalibHEIIee pa3BuTHe (PU3NUECKUX MPOIECCOB, a TaKKe
BBIIBUTaTh MPEIIOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

OPUMEHATHh pa3jIMyHble METO/bl, MHCTPYMEHTHl M 3alpocChl MpPHU IMOHMCKE U OTOOpe
UH(OPMALIMU WK TAaHHBIX C YYETOM MPEUI0KeHHON yueOHOM (pu3ndecKoil 3a1auu;
aHAJTM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMAIIHIO PA3TUIHBIX
BUJIOB U (pOPM IIPECTABICHHUS;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAJIbHYIO (OpMY NpEICTaBICHUS HWHPOpMAIUA U
WITIOCTPUPOBATh pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH, WHOH
rpaduKol U UX KOMOMHAITUSIMU.



KomMMyHMKaTUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XOJ¢ OOCYXIeHHs Y4eOHOTO Marepuaia, pe3yJbTaTOB Ja0OPaTOPHBIX paboOT U
MIPOEKTOB 337aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI M BBICKA3bIBATh HJICH,
HAIlCJICHHBIC Ha PEIISHUE 3a/1a4H U MMOJIepKaHne OJIaroKelaTeIbHOCTH OOIICHUS;
COIIOCTaBJISITh CBOM CYXKACHUS C CYXICHHSIMH JPYTMX YYaCTHUKOB JIMAJIOTa,
00HapyXKUBATh Pa3INYNE U CXOACTBO MO3UIHI;

BBIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

nyOJMYHO  TPENCTaBIATh  PE3yJbTaThl  BBIMOJHEHHOTO  (DU3MYECKOTO  OIBITa
(9KCTIEpUMEHTA, UCCIICIOBAHMUS, IPOCKTA);

MIOHMMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHON U WHIMBHYaIbHON PabOThI IPU
pelIeHUH KOHKPETHON (pru3HUecKoi MpoOIeMbl;

NPUHUMATh 1EJIM COBMECTHOW JICATEIIbHOCTH, OPraHW30BBIBATh JCHCTBUSA MO €€
JOCTHIKEHUIO: PACIPEICNIATh POJIM, 00CYKIATh MPOIECCHl M PE3yJIbTaThl COBMECTHOU
paboThI, 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBINOJIHATh CBOK YacTh Pa0OTHI, JOCTHrash KAa4eCTBCHHOTO pe3yJibTaTa IO CBOEMY
HAIPABJICHUIO U KOOPIAMHUPYS CBOU JCUCTBUS C APYTUMH WICHAMH KOMaH/IbI;
OIICHUBATh KAYECTBO CBOETO BKJIaJ[a B OOLTUI MPOYKT 110 KPUTEPHSIM, CAMOCTOSITEIIEHO
c(OpPMYJIMPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSI.

PerJIHTI/IBHLIe YHUBEpPCAJIbHBIC yqeﬁnble JecTBUA

Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalMsIX, TPEOYIOIIMX JUIsl peLICHUS
(bu3nUecKux 3HaHUH;

OpUEHTUPOBAThCSA B PA3IMUYHBIX MOJAXOAAX MNPUHATUS peIlIeHUH (MHIMBUIYaJIbHOE,
INPUHITHE PELLIEHUs B IPYIIE, IPUHATHE PELICHUH IPyIIoi);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pElIeHUs (U3NYECKOM 3aladu WU IJIaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh IIPEIaraéMble BAPUAHTHI PEILICHU;

JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTD 3 PEIICHUE.

CaMOKOHTPOJI1b, IMOLHOHAJIbHBIH MHTEJIEKT:

J1aBaTh a/ICKBaTHYIO OLIEHKY CUTyalluM U IpeJyiaraTh MIaH €€ U3MEHEHMUS],

OOBSACHATH MPUUYMHBI TOCTHXKEHUS (HEAOCTHUKEHUS) pe3yIbTaTOB AEATEIbHOCTH, 1aBaTh
OLICHKY MTPHOOPETEHHOMY OIIBITY;

BHOCHUTbH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCJIE B XOJI BBIOJHEHUS (PU3NUECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSATEIbCTB, H3MEHUBIIMXCS
CUTYyaIMii, yCTAaHOBJICHHBIX OMINOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUSM;

CTaBUTh ce€0s Ha MECTO JAPYTOro YeJoBeKa B XOJ€ CIOpa WM JTUCKYCCUU Ha HAyYHYIO
TEMY, IOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HAaBaTh CBOE MpaBO Ha OIMIMOKY MNpU pEUIeHHH (GHU3UYECKUX 3aJad WId B
YTBEPKACHUSX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBoO JPYroro.

INPEAMETHBIE PE3YJIBTATbBI



K xonny oOydenus B 7 KJjacce ImpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

oTpaXkaTh CHOPMUPOBAHHOCTH y OOYHAIOLINXCS YMEHUM:

HUCIIOJIb30BaTh ITOHATHA: (1)I/I3I/I‘~I€CKI/IC U XHUMHUYCCKUEC ABJICHHA, H8,6JHOILCHI/IC,
9KCIICPUMCHT, MOJCJIb, T'MIIOTC3a, CANMHUIIbL (1)I/I3I/I‘-I€CKI/IX BCJIMYHH, aTOM, MOJICKYIJIA,
arperatHble COCTOSIHMSI BellecTBa (TBEpHOE, JKHUIKOE, Ta3000pa3HOE), MEXaHHUECKOe
IBUXKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE,  MPSIMOJUHEIHOE),  TpPaeKTOpHs,
paBHOAEWCTBYOmas cuia, aedopmarus (ympyras, IUIaCTHYECKasi), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

paznuyath sBieHus (quddy3us, TerIoBOe IBUKEHHE YaCTHUI] BEIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUS, B3aUMOJEICTBUE TeEJl, paBHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHON OCBIO BpallleHus, Tiepeaya AaBlieHusl TBEPAbIMU TEIaMU,
KUAKOCTAMH U TrazaMmu, aTtMocdepHOoe [aBlieHUe, IUIaBaHHe TeJ, MPeBpaIleHUs
MEXaHMYeCKOH 3H€pFI/II/I) 10 OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOe SIBICHUE,

pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (PU3NYECKUX SBICHUI B OKPYKAIOIIEM MHUPE, B
TOM 4YUCIIC (1)I/I3I/I‘~I€CKI/IC SABJICHUA B IPUPOAC: INMPUMCPbI ABMXXCHUA C pPa3IMYHbIMU
CKOPOCTSIMH B XKUBOW W HEXHBOW NpUpPOJE, ACHCTBHE CHIIBI TPEHHUS B MPHUPOAE U
TEXHHUKE, BJIMSHHUE aTMOC(EPHOTO AABIICHUS Ha >KMBOM OpraHusM, IUIaBaHUE pbIO,
phluaru B TeJE YEJIOBEKA, MPU 3TOM IEPEBOAUTH MPAKTUUYECKYIO 33Jady B yueOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUMN;

OTHCHIBATh U3yUYEHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, MYyTb, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YIPYTOCTH, CUJIa TSHXKECTH, BEC Tella, CHila TPEHUs, 1aBJeHue (TBEPIOTO
Tena, XKUAKOCTH, Ta3a), BBITAJIKWBAIONIAsl CHJIA, MEXaHH4Yeckas paboTa, MOIIHOCTb,
€40 Cujiabl, MOMCHT CHIJIBI, KOC)(b(i)I/IHI/IeHT ITOJIE3HOT'O I[CflCTBI/ISI MEXaHU3MOB,
KHHCETHUYCCKAasad U IIOTCHIIMAJIbHAsA BHGPFI/H[), IIpu ONKWCaHHUU IIPaBHUJIIBHO TPAaKTOBATb
(bu3HYECKU CMBICI UCTIOTIB3YEMBIX BETUYHH, X 0003HAUCHUS U €AMHULIBI (PHU3UIECKIX
BEJIMYMH, HAXOAWTh (POPMYJbI, CBS3BIBAIOIIUE MAHHYIO (PU3MYECKYI0 BETUYHMHY C
JpYTMMH BEJIMYMHAMH, CTPOUTH IpadUKM H3YyYEHHBIX 3aBUCHUMOCTEH (QU3NYECKUX
BEJINYHH,;

XapaKTepU30BaTh CBONCTBA TN, (PU3MUECKUE SIBJICHUS U MIPOLIECCHI, HCTIONB3YsI TPaBUIIa
CIIOKEHHsI CHIT (BJIONb OJTHOM TIpsiMoii), 3akoH ['yka, 3akoH [lackains, 3akoH Apxumena,
MpaBUJIO paBHOBecHsl pblyara (OJ0Ka), «30J0TOE€ MPABHIO» MEXAaHUKH, 3aKOH
COXPAaHEHUS MEXaHWYECKOW 3HEepruH, MpU 3TOM JaBaTh CIOBECHYI (POPMYIHUPOBKY
3aKOHa U 3allMChIBATh €0 MaTEMAaTUUYCCKOC BBIPAKCHHUE,

OOBSICHATD (PU3HUECKUE SBIECHUS, IPOLIECCHI U CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
chyauHﬁ IMPAKTUKOOPUCHTUPOBAHHOT'O XapakTepa: BBISABJISATH MIPHUYHUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JIOTHYECKUX I1IaroB ¢ ONopoit Ha 1—
2 W3y4YeHHBIX CBOWCTBAa (M3MUECKUX SBJICHHM, (U3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacuéTHbIe 3a7aud B 1—2 JEHCTBUSA, HCHOJB3Yys 3aKOHBI M (HOPMYIIBI,
CBs3bIBaIOIIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHaJIM3a YCIOBHS 3aJ[auH 3aHChIBATh
KpaTKOE YCJOBHE, IMOJACTaBIATh (DU3HUECKHE BEIUYMHBI B (POPMYJIBI U NPOBOIUTH
paC‘-IéTBI, HaxXOIWUTh CIIPABOYHBLIC OAaHHBIC, HCOGXOIII/IMBIG IJi1 pelICHUA 3ajady,
OLIGHUBATh PEATMCTUYHOCTD MOTYYCHHOH (PU3MUECKON BEIMUHHBI,



pacro3HaBaTh poOIEMBbl, KOTOPbIE MOYKHO PEIIUTh IPU MOMOIIN (PU3HMUECKUX METO/IOB,
B ONMCAHUU HCCIIEAOBAaHMS BBIICIATh IPOBEPSIEMOE IPEAINONIOKEHHE (THIOTE3Y),
pa3nnyaTth ¥ WHTEPIPETHUPOBATH MOJIYUYCHHBIH PE3yJbTaT, HAXOIUTh OIIMOKH B XOJ€
OIbITA, JIENATh BBIBOJIBI 110 €70 PE3yJIbTaTaM;

IPOBOJIUTH ONBITHI 10 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
Tes: (OPMYIHPOBATH TPOBEPSiEMble MPEINOIOKECHUs, COOUpaTh YCTAHOBKY U3
IPEJI0KEHHOT0 000PYJ0BaHUS, 3alIUChIBATh X0/ OIbITAa U (POPMYJINPOBATH BHIBOJIBL;
BBINOJIHATH IPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUibl U
TEeMIIepaTypbl C UCIOJb30BAaHMEM AHAJIOTOBBIX U LU(POBBIX NPUOOPOB, 3aMHUCHIBATH
NOKa3aHUs IPUOOPOB C yUETOM 3aJJaHHOM aOCONMIOTHOM MOTrPEIHOCTH U3MEPEHUN;
IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKOH BEIMUYUHBI OT JPYTOH C
MCIIOJIb30BaHUEM IPSMBIX U3MEpPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JBUKYIIETOCS
Tela OT BPEMEHU JIBUKEHUS Tella, CHJIbI TPEHUSl CKOJIbKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCUMOCTH CHJIbl TPEHHUS OT IUIOILAAU
COIPUKOCHOBEHHMSI TeJl, CWJIbl YIPYTOCTH OT yAJUHEHMs NPYKUHBI, BBITAIKUBAOLIEH
CHIIBI OT O00BbEMa TOTPYKEHHOM 4YacTH Tela M OT IUIOTHOCTH JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT INIyOMHBI, Ha KOTOPYIO HOTPYXEHO TEJO,
yCIOBUH IJIaBaHMs TeJ, YCIOBHI paBHOBecHs pblyara M OJIOKOB), yyacCTBOBaTh B
IUIAaHUPOBAaHUM y4yeOHOro HCCIelOoBaHUsA, COoOMpaTh YCTAHOBKY M BBINOJIHATH
U3MEpEHUs, cleaysl NPeUIoKEHHOMY IUIaHy, (PUKCHpOBaTh Pe3yibTaThl MOTYYEHHON
3aBUCUMOCTH (PU3MYECKUX BEIMYHMH B BUJIE IPEJIOKEHHBIX TaOIUIl U rpauKoB, 1€TaTh
BBIBO/JIbI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJUTh KOCBEHHBIE H3MEpPEHHs (PU3MUECKMX BEIMYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTHU W TBEPAOrO Tela, CWIA TPEHHUsI CKOJIBXKEHHSA, JAaBIEHUE BO3/AYyXa,
BBITAJIKMBAIOIIAs CWJIA, JCHCTBYIOIIAs Ha IMOTPYKEHHOE B KUAKOCTb TEJO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIEIysl MpPEII0XKEHHOU
MHCTPYKLUU: TIPH BBINOJIHEHUN W3MEpPEHUI COOMPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIMUMHBL,

coOuoiaTh TMpaBWJa TEXHUKM 0Oe30MacHOCTH IMpu pabore ¢ J1abOpaTOPHBIM
00opyaOBaHUEM;

yKa3blBaTh MPUHLUIBI JCUCTBUS NTPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, JTUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, OAPOMETp, phluar, NOJBMXKHBIN U
HETOABIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTh;

XapaKTepu30BaTh MPUHLUIBI JIEHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpoil Ha WX OMHMCAHUA (B TOM 4MCIE: MOAIIMIHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THAPABIMYECKHI Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMOIb3ys 3HaHUSA O CBOMCTBaX (PU3MYECKUX SBJICHUH W HEOOXOIUMBIE
¢u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TMpPUMEPHl (HAXOAUTh HMHPOPMAIMI0 O MpHUMEpax) MPaKTUUECKOTO
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHMKA B TIOBCEJAHEBHOW KHM3HM s OOecredeHus
0e30MacHOCTH TPH OOpalleHUH C NPUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXPaHEHMs 3/I0pOBbsl M COONIOAEHUS HOPM HKOJOTMYECKOTrO TIOBEACHUS B
OKpYXaroIleH Cpeae;

OCYILECTBIIATh OTOOp HMCTOYHUKOB HMH(popmanuu B MHTEpHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIMXCS 3HAHUI U ITyTEM CPAaBHEHUS



Pa3IMYHBIX UCTOYHUKOB BBIJEIATH HHPOPMALIHIO, KOTOPAsl SBJISIETCS MPOTUBOPEUNBON
WA MOXeET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh TP BBHIIOJHEHUN YYEOHBIX 3a/laHU HAYYHO-IOMYJISPHYIO JINTEPATypy
($U3UIeCKOro coaepKaHus, ClipaBOYHbIE MaTePHaJIbl, peCypchl ceTu IHTEepHET, BlIaaeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHUs HHPOpPMALUM W3 OJHOMH
3HAKOBOM CUCTEMBI B IpYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHUChMEHHBIC M YCTHBIE COOOIIEHUsI HA OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gu3n4ecKoro coaepkaHus, B TOM 4UCiIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3ysIbTaTax MPOEKTOB MM yUEOHBIX UCCIICIOBAHU, IIPU ITOM
IpaMOTHO HWCHOJb30BAaTh HM3YYCHHBIM MOHATUHHBIA ammapar Kypca (QHU3HKH,
COINPOBOKAATH BBICTYIIJICHUE IIPE3CHTALIUEH;

IPY BBINOJIHEHUH Y4E€OHBIX IPOCKTOB U UCCIIEAOBAaHUM pacrpenenirtbs 00sS3aHHOCTH B
IpyIIe B COOTBETCTBUU C IIOCTABJICHHBIMU 3a/1a4aMU, CIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
NeMCcTBUM, aZeKBaTHO OLICHMBAaTh COOCTBEHHBI BKJIAJ B JESTEIbHOCTb TIPYIIIIBI,
BBICTPAMBAaTh KOMMYHHUKAaTUBHOE B3aMMOICHCTBUE, YUUTHIBASI MHEHUE OKPYIKAIOIIHX.

K xonny oOyueHus B 8 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTh y OOYHAOLINXCS YMEHUH:

UCIIONIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TeIIOBOE IABUKEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Tena,
HACBIIICHHBIA U HEHACBIIIEHHBIN TMap, BIAKHOCTh BO3/yXa, TEMIEPATypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIA SJIEKTPUUYECKHUI 3apsl, SIEKTPHUUIECKOE
10JIe, TPOBOTHUKH U TUDJIEKTPUKH, TOCTOSTHHBIN JIEKTPUUECKUH TOK, MArHUTHOE TI0JIE;
pa3iuuaTth SIBICHUA (TEMJIOBOE pacIIUpeHHe W CKaThe, Teruionepenada, TerIoBOe
paBHOBeCHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, HCHApeHHe, KOHJICHCAllUs,
IJIaBJICHUE, KpucTamm3anuss  (OTBepJeBaHue), KUIIEHWe,  TeIuionepenaya
(TeTUIONPOBOTHOCTh, KOHBEKIIMS, W3JIYYCHHE), AJICKTPHU3AlMs TeJ, B3aUMOJCHCTBUE
3apsiioB, JACHCTBHUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aMMOJICHCTBHE
MarHuTOB, JACHCTBME MAarHUTHOTO MOJS HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
UHAYKIMS) TIO ONHMCAHUI0O WX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUYECKOE SBIICHUE;

pacrmo3HaBaTh MPOSBICHUE U3YyUYCHHBIX (DU3UYECKUX SIBJICHUH B OKPY’KAIOIIEM MHUPE, B
TOM 4Hciie (u3ndeckue SBICHUS B TMPUPOJE: IMOBEPXHOCTHOE HATHKCHHE W
KaMmWUIIPHBIE SIBIICHUS B TPHUPOJAE, KPUCTAUIBI B mpupojne, u3iaydeHue CouHila,
3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE pPOCHI, TyMaHa, WHEs, CHEra,
DIIEKTPUYECKUE SIBICHUS B aTMOC(Epe, DIEKTPUIECTBO )KUBBIX OPTaHU3MOB, MATHUTHOE
noJie 3emiiu, Apeii¢ MoI0CcoB, poJib MATHUTHOTO MOJIS JUISl )KU3HH Ha 3emiie, OIS pHOe
CHUSHHME, TIPH DTOM TIEPEBOAWTH TNPAKTHYECCKYIO 3aJadyy B Y4YEOHYIO, BBIICTATH
CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKN) PUINUECKUX SIBICHUM;

OTHCHIBATh U3yUEHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NIECKUE
BENIMYMHBI (TEeMIlepaTypa, BHYTPEHHSSI HHEPrus, KOJUYECTBO TEIUIOTHI, YJeJIbHas
TEIJIOEMKOCTh  BELIECTBA, YJelbHAas TEIUIOTAa IUIABJIICHMS, YJElIbHas TeIioTa
napooOpa3oBaHus, yeldbHas TEIUIOTA CTOPAaHMs TOIUIMBA, KOY(PQHUIIMEHT MOJIE3HOTO
JNENCTBUS TEIJIOBOM MAIllMHBI, OTHOCHTEIbHAS BIAXXHOCTh BO3/AyXa, 3JIEKTPUUYECKHI
3apsii, CHJIa TOKA, AJIEKTPUUECKOE HAIPSKEHUE, COMPOTUBIICHUE TPOBOHUKA, YIETbHOE
COIMPOTHBIICHUE BEIIECTBa, pad0Ta U MOIIHOCTH DJEKTPHUYECKOTO TOKA), MPU OMTUCAHHUH
MPAaBUJIbHO TPAKTOBaTh (U3UYECKUN CMBICT UCHOJIb3yEMbIX BEJIMYUH, 0003HAYEHUS U



eIUHUIBI  (U3MYECKUX BEJIMYUH, HAXOJUTh (OPMYJbI, CBS3bIBAIOIINE JTAHHYIO
(GUBHYECKYI0 BEIMYUHY C JPYTUMHU BEIMYMHAMH, CTPOUTh TpaduKu H3YUCHHBIX
3aBUCHUMOCTEH (PU3NYCCKUX BEITUIHH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3MUYECKHE SBICHHUS W MPOIECCHI, HCIOJIb3YsI
OCHOBHBIC MOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU CTPOCHUS BEILECTBA,
MIPUHITUIT CYTICPIIO3UIIMH TTOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHCHHsI 3apsia,
3akoH OMa i ydacTka 1enu, 3akoH Jlxxoyns—JIenna, 3akoH coxpaHeHus SHEPTUH, TIPU
9TOM J1aBaTh CIOBECHYIO ()OPMYIJIMPOBKY 3aKOHA M 3aIUCHIBATH €T0 MAaTEMATHUYECKOE
BBIPAXKEHHUE;

OOBACHATh (PU3MYECKHUE TPOLECCHl W CBOWCTBA TEJ, B TOM YHCIEC M B KOHTEKCTE
CUTYyalMi MPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATh IPUUUHHOCIIEICTBEHHBIE
CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JTOTMYECKHX IIaroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX
CBOMCTBa (PU3UUCCKUX SBICHUH, PU3NICCKIX 3aKOHOB HJIA 3aKOHOMEPHOCTEH;

pemiate pacd€THbe 3amaud B 2—-3 JACHCTBHS, WCIOIB3YS 3aKOHBI M (HOPMYIIHI,
CBsI3BIBAOIIME (DU3NYECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIIOBHS 3319 3aIMCHIBAThH
KpaTKO€ YCJIOBHME, BBISBIIATH HEJOCTATOK JIAHHBIX JUUISl PEIICHUS 3a/ayd, BbIOMpATh
3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE JIsl €€ pelIeHHs, TPOBOAUTH PACYETHI U CPABHUBATH
MOJTy4eHHOE 3HaueHue GU3NYECKON BETMYHHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh IPOOJIEMBI, KOTOPBIE MOKHO PEIIUTH P MTOMOITH (PU3HIECKUX METOIOB,
UCIIOJIb3Ysl ONMHCAaHUE WCCICNAOBAHMS, BBIICISATH TMPOBEPSEMOE MPEANOI0KEHHE,
OIICHUBATH MPABUIBLHOCTh TIOPSJIKA MPOBEICHUS UCCIIEA0BAHMS, I€TIaTh BHIBOJIBI;
MIPOBOJIUTH OIBITHI 1O HAOTIOJAEHUIO (PU3MUECKUX SIBJICHUN WU (DU3UYECKUX CBONCTB
Ten (KamwUIApHBIE SIBJICHMS, 3aBUCUMOCTBH JIaBJICHHMsI BO3JyXa OT €ro o00bEMma,
TEMIIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U HATPEBAHUSI IIPU U3TYUYEHUH OT LIBETA
u3Nyyaromeil  (mornomaromieil) MOBEPXHOCTH, CKOPOCTh HCIApeHUs BOJABI OT
TEMIIEpaTypbl JKHJAKOCTH ¥ IUIOMIAAU €€ TIOBEPXHOCTH, OJJICKTPH3alUig Tel |
B3aUMOJICCTBUE DJEKTPUUYECKUX 3aps0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHHWTOB,
BHU3yaJIW3alisl MATHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB, I€MCTBUS MATHUTHOTO MOJIS
Ha MPOBOJHUK C TOKOM, CBOMICTBA 3JIEKTPOMAarHWTa, CBOWCTBA SJIEKTPOABUTATEIIS
MOCTOSTHHOTO TOKa): (opMyJIuMpoBaTh NPOBEpPsSEMbIE TMPEANOIOKEHUS, COOUpaTh
YCTAaHOBKY U3 TMPEUIOKEHHOTO OOOPYJIOBaHHUsSA, OMHUCHIBATH XOJ OMNbITA W
(dbopMyIUpOBaTh BHIBOJIBI;

BBITIOJIHSATH MPSIMbIE U3MEPEHUs] TEMIIEPAaTypbl, OTHOCUTEIBbHON BIAXKHOCTH BO3/yXa,
CWJIBI TOKA, HANpPSDKEHUS C HCIOJIb30BAHHEM aHAJIOTOBBIX MPHUOOPOB U JIaTYMKOB
bu3MYECKUX BENUYMH, CPAaBHHUBATh PE3YJIbTAaThl HU3MEPEHUN C Y4E€TOM 3aJaHHOMN
a0COTIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (PU3UYECKON BEIMYUHBI OT JAPYTOH C
WCITOJIb30BAHUEM TPSIMBIX H3MEPEHUN (3aBUCUMOCTH COMPOTHBJICHUS MPOBOJIHUKA OT
€ro JIJTMHBI, TUTOIIAJN TOTIEPEYHOTO CEYEHUS W YJIeTLHOTO CONMPOTUBIICHUS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UJIYIIETO Yepe3 MPOBOJHUK, OT HAMPSKEHUsI HA TPOBOIHUKE,
UCCJIEIOBAHNE TOCIIEIOBATEIBHOTO U MapauIeIbHOTO0 COEIMHEHUM MPOBOJHUKOB):
MJIAaHUPOBATh HCCIEAOBaHUE, COOMPATh YCTAHOBKY M BBIMOJHATH U3MEPEHUS, CICIys
MIPEIOKECHHOMY TIJIaHy, (PUKCUPOBATH PEe3yJIbTAThl MOJYYCHHOW 3aBUCUMOCTH B BUJIC
TaOJIUIl ¥ TpadUKOB, IeTaTh BEIBOJBI IO PE3yJIbTaTaM UCCIICIOBAHUS;

MIPOBOANTH KOCBEHHBIE M3MEpeHUs (U3NYECKUX BENUYHH (yIenbHas TEIIOEMKOCTh
BEIIECTBA, CONMPOTUBJICHUE MPOBOJHUKA, PA00OTa U MOIIHOCTH AJIEKTPUIECKOTO TOKA):



IUIAHUPOBaTh M3MEpPEHMs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEAys
IPEJI0KEHHOW MHCTPYKLMH, U BBIYUCIISATh 3HAUEHUE BEJIMYMHBI;

coOuoaTh TpaBWJa TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTepu30oBaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB € ONOPOM HAa MX ONMCAHUS (B TOM YHCIE: CUCTEMA OTOILICHUS JIOMOB,
TUTPOMETp, MapoBas TypOMHA, aMIepMeTp, BOJIBTMETP, CUETUMK 3IIEKTPUUYECKON
SHEpPrUH, HIIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTeNIbHBIE  AJIEKTPOIPUOOPHI
(mpuMepbl), 3JIEKTPUUYECKHE NPEJOXPAHUTEIM, 3JIEKTPOMArHUT, 3JEKTPOJBUIATEID
IOCTOSIHHOTO TOKAa), HCHOJB3ysl 3HAHUS O CBOMCTBAaX (DM3MYECKHX SBJICHUH U
Heo0XouMble GU3NYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTbIE TEXHHUYECKUE YCTPOMCTBA M H3MEPUTENIbHbIE MPUOOpPHI IO
cXeMaM M CXEMaTH4YHBIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEpMOC, ICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHErOo CrOpaHMs, 3JEKTPOCKOI, PEocTar), COCTaBIIATh
CXEMBbI 3JIEKTPUUECKUX LIETeN C MOCIEeI0BAaTEIbHBIM U MapajlyIeIbHbIM COEIMHEHUEM
3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUYECKUX LIENel;
IOPUBOAUTH TpPHUMEPBl (HAXOAUTh MHGOPMALMIO O MPUMEPax) MPAKTUYECKOIO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B TIOBCEJIHEBHOW XM3HM A obOecredeHus
0€30I1aCHOCTH MpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YCTpOICTBaMu,
COXpPaHEHHs 370pOBbsi M COONIOACHHUS HOPM 3KOJOTMYECKOTO TIOBEIEHUS B
OKpYXaIoIlei cpeae;

OCYIIECTBIISATh MMOMCK HHpOpMauu pusndeckoro coaepxanus B IHTepHere, Ha OCHOBE
UMEIOUINXCA 3HAaHUW M MyTEM CpaBHEHMsI JOMOJHMUTEIbHBIX MCTOYHHUKOB BBIIEIATH
UHPOPMALINIO, KOTOpast SBJISAETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh MPH BBHIOJHEHUH YYEOHBIX 3a/laHU HAyYHO-MOMYJISIPHYIO JINTEpaTypy
(bU3UUECKOro coepkKaHus, CIpaBOYHbIE MaTepHalIbl, pecypchl ceTu MIHTepHeT, Bi1aeTh
npuéMaMM KOHCHEKTHPOBAaHHUS TEKCTa, NpeoOpa3oBaHUS HHPOpPMALUM W3 OJHOMN
3HAKOBOU CHUCTEMBI B IPYTYIO;

co3laBaTb COOCTBEHHbIE IHCBMEHHBIE M KpPAaTKUE YCTHbIE COOOIIEHUs, 000O0mIas
MH(OPMALIMI0 U3 HECKOJIbKUX HCTOYHMKOB (PU3UYECKOrO COAEpKAHMS, B TOM 4YHCIIE
nyOJMYHO  MPENCTaBIsATh  Pe3yJbTaThl MPOEKTHOW WM  HCCIEN0BATEIbCKOMN
JESATEIBHOCTH, MIPU 3TOM TPaMOTHO MCIOJb30BaTh M3YYEHHBIN MOHATHIHBIN anmapar
Kypca (pU3UKH, CONPOBOXK/IATh BHICTYIICHUE MTPE3CHTAIEH;

IpU BBIIOJHEHUH YYEOHBIX NPOEKTOB M HCCIAEAOBaHUN (U3UUYECKUX TPOILIECCOB
pacnpeensaTh 00sS3aHHOCTH B IPyNIE B COOTBETCTBUU C IOCTABIEHHBIMU 33Ja4aMU,
CIIEIUTh 3a BBINOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTHUPOBATh €ro, aJaeKBaTHO
OLICHUMBaTh  COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYIIBI,  BBICTPauBaTh
KOMMYHHUKAaTHUBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3pellaTh KOH(IUKTHI.

K xonny oOyuenus B 9 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIONTUXCS YMECHHI:

UCIIONIb30BAaTh TMOHATHS: CHCTeMa OTcuéTa, MaTepualbHas TOYKa, TPACKTOPUS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOIro JIBMXKEeHUs, nedopmanus (yrnpyras, miacTH4eckas),
TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb M TEPErpy3KH, LEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOrO Tejia, paBHOBECHE,
MEXaHWYeCKue KojiebaHWsi U  BOJIHBI, 3BYK, UH(QpPa3ByK H  YJIbTPas3BYK,
3JIEKTPOMArHUTHbIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30pYKOCTh U



JAIIbHO30PKOCTh, CIIEKTPbl HCIyCKaHUS M TOIJIOUIeHHs, anbda, Oera- U ramma-
U3JTy4€HUs1, U30TOIIbI, ACpHAs SJHEPIETHKA,

pa3iauyaTrh SBJIECHUS (pPaBHOMEPHOE M HEPABHOMEPHOE MNPSMOJIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaJICHUE T, PABHOMEPHOE
JBWKEHHE 10 OKPY>XHOCTH, B3aUMOJEUCTBUE TEJ, PEAKTUBHOE JIBH)KCHHUE,
Kosie0aTesIbHOE JIBIKEHHUE (3aTyXallllue M BbIHYKIEHHBbIE KojeOaHus), pe30oHaHC,
BOJIHOBOE JBW)KEHHE, OTpaXXEHUE 3ByKa, MPSIMOJIMHEHHOE PACIPOCTPaHEHUE,
OTpakKEHUE U IIPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHUE
0eroro cBera B CIEKTP M CJIOXKEHHE CIEKTPAJIbHBIX I[BETOB, IHCIIEPCUS CBETa,
€CTECTBEHHAsl Pa/IMOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEWHYATOrO CIIEKTPa U3TyUEeHHUs] ) TIO
ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE
(du3nyecKoe SIBICHUE;

pacro3HaBaTh MPOSBICHUE U3yUYEHHBIX (PU3NUECKUX SBICHUHN B OKpY’KaroIeM Mupe (B
TOM 4Hclie (U3NYECKHUE SBICHHUS B MPUPOJEC: MPUIMBHI U OTJIHBHI, ABIKCHHUE IJIAHET
ConHe4yHO cUCTEMBI, PEaKTUBHOE JBUKEHUE KUBBIX OPIraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKUE BOJHBI, IyHaMH, 5XO, LBETa TeJ,
ONTUYECKHE SBJICHUS B  TNPUPOJAE, OWOJOTHYECKOE  JCWCTBHE  BHIUMOTO,
yIbTPAPHUOIETOBOTO M PEHTICHOBCKOTO HW3JIyYCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
¢dboH, KOCMHUYECKHE JIy4d, PAAUOAKTUBHOE W3JIyYCHHUE TMPUPOJHBIX MHHEPAJIOB,
NEeICTBUE PaIMOaKTUBHBIX M3TYYEHHUI HA OPraHu3M 4YeJoBeKa), IPU ATOM MEePEeBOAUTH
IPAKTHUYECKYIO 337auyy B y4eOHYIO, BBIIEISATh CYIIECTBEHHbIE CBOWCTBA (IIPU3HAKU)
(bu3NYECKUX SIBICHUH;

OTHCHIBATh U3yUYEHHBIE CBOMCTBA Tel U (PU3NUYECKUE SBICHUS, UCTIONB3Ys (PU3NUECKUE
BEITMYUHBI (CPEeIHsIST M1 MTHOBEHHAs] CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBHIKCHHH,
YCKOpPEHUE, MEepPEMEILEHUE, MTyTh, YIJIOBasi CKOPOCTb, CHJIA TPEHHUS, CHJIA YNPYTOCTH,
CUJIa TSOKECTH, YCKOpPEHHE CBOOOJHOTO MAaJeHHs, BEC Tesla, UMITYJIbC Teja, UMITYIbC
CWJIbI, MEXaHUYeCKasi paboTa U MOIIHOCTb, MOTEHIIMAJIbHAS HEPIUs Teja, MOJAHITOIO
HaJl IOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHASL SHEPTUs CKAaTOW NPy KUHbI, KHHETHYECKast
DHEPrus, MOJHAS MEXaHUYECKask YJHEPTHsl, IEPHOJ] U YacTOTa KoJeOaHHi, JJIMHA BOJIHBI,
TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, MMOKA3aTENb MPETOMIICHUS CPEJbl),
IIpU ONKCAHUU TPABUIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI HCHOJIb3YEMbIX BEIMYMH,
0003Ha4YeHHs] M €AVHULIBI (PU3HUECKUX BEIUMYMH, HAaXOIUTh (DOPMYIIbI, CBSA3BIBAIOIINE
TaHHYIO (U3UYECKYIO BETUYNHY C IPYTUMU BeTTUUNHAMU, CTPOUTH TPpapuKH N3yIEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUUHH;

XapaKTepu30BaTh CBOMCTBA Teld, (pU3NUECKHE SIBICHUS U MPOLECCHI, UCIOIb3Ys 3aKOH
COXpPAHEHHUs HHEPruHu, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUII CYNEPIO3ULIUA CHUII,
MPUHLINI OTHOCUTeNbHOCTH ["anues, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHHs UMITYJIbCa,
3aKOHBl OTPa)K€HUS U TMPEJIOMJIEHUS CBETa, 3aKOHbI COXpPaHEHUs 3apsAJOBOrO U
MacCCOBOT'O YHCEJI IPH SJIEPHBIX PEAKIIHSX, IPU TOM JIaBaTh CJIOBECHYIO OPMYITUPOBKY
3aKOHA U 3aIllUChIBATh €r0 MATEMATHUYECKOE BBIPAXKEHUE;

OO0BACHATH (PpU3MUECKHE TMPOIECCHl M CBOICTBA TeJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyallull  MPAKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:  BBIABIATh  MPUUYUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 2—3 JIOTUYECKHX IIaroB C OMIOPOi Ha 2—
3 W3y4YCHHBIX CBOWCTBA (U3MYECKUX SBICHWUW, (PHU3NUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEH;



pemarh pacu€THbIC 3a7a4M (ONMUPAIOIINecs Ha CUCTEMY U3 2—3 YpaBHEHHI ), UCTIONB3YS
3aKOHBl M (HOpMyJibl, CBsI3bIBaOLME (DU3MUYECKHE BEIMYMHBI: Ha OCHOBE aHAJIM3a
YCIIOBHS 3a/laud 3alKChIBaTh KPaTKOE YCJIOBHE, BBIABIATH HEJOCTAIOIIUE WU
U30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (OPMYJIBI, HEOOXOAUMBIEC Ul PELICHUS,
OPOBOJIUTh PAaCUY€Thl U OLICHWBAaTh PEATUCTUYHOCTh IIOJTYYEHHOIO 3HAYEHUs
(Gu3n4ecKoil BETUUNHBL;

pacro3HaBaTthb MpoOIEMbl, KOTOPBIE MOYKHO PEIIUTh IPU MOMOIIN (PU3HMIECKUX METO/IOB,
UCMONb3Yysl OINUCAaHME UCCIENOBaHMS, BBIIEIATh IPOBEPSEMOE IPENIONOKEHHE,
OLICHUBATh MPABUJIBHOCTh MOPSAKA HPOBENEHUS HCCIEAOBAaHUS, JIeNaTh BBIBOJHI,
UHTEPIPETHPOBATH PE3YJIbTAThl HAOIIOICHUH U OIBITOB,;

IPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
TeN (M3ydeHre BTOPOTo 3aKkoHa HpIOTOHA, 3aKOHA COXpAaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuoJia KojebaHuil NpyKMHHOTO MasgTHUKA OT MacChl rpy3a U >KECTKOCTHU IPYKUHBI U
HE3aBUCUMOCTb OT aMIUIUTY/Ibl MaJIbIX KOJeOaHHH, MPsIMOIMHENHOE paclipoCTpaHEeHHE
CBETa, pa3jIoKeHHe OEeNIOro CBETa B CIEKTP, U3YUEHUE CBOMCTB H300paKEeHHUS B TNIOCKOM
3epKajie U CBOWCTB M300pa)keHUs MpeAMeTa B coOuparoled JHnH3e, HaOJIoJACHUE
CIUIOIIHBIX M JIMHEHYaTBhIX CIEKTPOB M3JIyYEHHs): CaMOCTOSITEIbHO COOUpaATh
YCTAHOBKY W3 H30BITOYHOrO Habopa 00OpYyAOBaHMsS, ONUCHIBATH XOJ OIbITa U €ro
pe3yabTaThl, (HOPMYITHUPOBATH BHIBOMKI;

NPOBOJIUTHh TPU HEOOXOAMMOCTH CEPHI0 TPSMBIX W3MEPEHUH, OINpenenss CpenHee
3Hau€HUE H3MepsieMoN BeNMUYuHBl ((OKYCHOE pacCTOSIHHME COOMparolie JIUH3bI),
000CHOBBIBaTh BBIOOP criocoba nu3mMepeHus (M3MEpUTEIHLHOTO MTPUOOPa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BETUYMH C HCHOJIb30BAHHUEM
IPSAMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHHU NPH PABHOYCKOPEHHOM JIBUKEHUHU
0e3 HauaJIbHOM CKOPOCTH, MepHoia KojaeOaHUi MaTeMaTHYECKOro MasiTHUKA OT JAJTUHBI
HUTH, 3aBUCHMOCTH YTJIa OTPAXKXECHHUS CBETA OT YIJIa MaJeHHUs U yria MpeJOMIICHHUS OT
yria MaJeHus1): IJIAaHUPOBATh HMCCIEIOBAHNE, CAMOCTOSITEIHLHO COOMpATh yCTaHOBKY,
(GUKCUpOBaTh pe3ysbTaThl MOJYYEHHOH 3aBUCUMOCTH (U3MYECKUX BEIWYMH B BUJIE
TaOIMI U TpaUKOB, A€TaTh BBIBOABI 110 pe3yJibTaTaM HCCIIeI0BaHUS;

NPOBOJUTh KOCBEHHBIE H3MEpEHUS (PU3UYECKUX BEIUYMH (CpemHssi CKOPOCTh U
YCKOpPEHHE Tejla IPU PAaBHOYCKOPEHHOM JIBUKEHHH, YCKOPEHHE CBOOOJHOTO MaeHHUS,
KECTKOCTh TPYKUHBI, KOAP(PUIMEHT TPEHUS CKOJBXKEHHS, MEXaHW4yeckas padbora u
MOIITHOCTb, YaCTOTA U IMIEPHO/I KOJIeOaHMIH MaTeMaTHYECKOTO U TPYKUHHOTO MasSiTHAKOB,
ONnTHYecKas cujia coOuparomel JMH3bI, pPaJuOaKTUBHBIA (OH): TJIAHUPOBATH
U3MEpeHusi, coOMpaTh HKCHEPUMEHTAIbHYI0 YCTAaHOBKY M BBINOJHATH W3MEPEHUs,
CIIeysl IPEII0KEHHOW HHCTPYKIINH, BEIYUCIISTH 3HAYEHUE BETMYMHBI U aHAIN3UPOBATh
TIOJTyYeHHBIE PE3YJIbTATHI C YIETOM 33JAHHOH ITOTPEITHOCTH H3MEPEHH;

coOioiaTh TMpaBWJa TEXHUKM Oe30macHOCTH IMpu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

pa3nnyaTth OCHOBHBIE NPU3HAKM H3YYEHHBIX (DU3MYECKHX MOJENel: MarepuaibHas
TOYKa, a0COMIOTHO TBEPJOE TENO, TOYEUYHBI HMCTOYHMK CBETA, JIyd, TOHKas JIMH3a,
IUTaHETapHast MOJIENIb ATOMA, HyKJIOHHAst MOJIEJIb aTOMHOTO SIApa;

XapaKTepu30BaTh MPUHIUNIBI JCHCTBHS W3YYEHHBIX MPUOOPOB W TEXHHYECKHX
YCTPONCTB C OMOPOW HA UX OMHUCAHUS (B TOM YUCIIE: CIUAOMETP, TaTUUKU MOJIOKECHHUS,
pacCTOAHUS U YCKOPEHMsI, PaKeTa, 3X0JI0T, OUKH, IIEPUCKOII, (poToaInapaT, ONTUYECKHE



CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), uCHOib3ys 3HaHUA O
CBOMCTBaX (PM3NYECKUX SIBICHUH U HEOOXOIUMBIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YUYEHHBIX TEXHHUYECKHUX YCTPOWCTB,
U3MEPUTENIBHBIX NMPHUOOPOB U TEXHOJOTMUYECKUX IPOILIECCOB MPU PEUICHUH Y4eOHO-
IPAaKTUYECKUX 3ajjay, ONTUYECKUE CXEMBbI JJIs1 MOCTPOCHUS M300paXKeHUN B IJIOCKOM
3epKajie ¥ coOuparoLeil JuH3e;

NOPUBOAUTH TPHUMEPHl (HAXOAUTH HMHGOPMAIMIO O MPHUMEPax) NPAKTUIECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B IIOBCEJAHEBHOW XM3HM A OOecredeHus
0€30MaCHOCTH TMpH OOpaIleHUH C NPUOOpPaMU W TEXHHYECKUMH YyCTPOICTBaMH,
COXpPaHEHHs 370pOBbsi M COONIOAECHHA HOPM 3KOJOTMYECKOTO TIIOBEJIEHUS B
OKpYXarollei cpeae;

OCYILECTBIIATh MOMCK HMHpOpManuu (¢uszndeckoro cojepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYs TOMCKOBBIM 3allpoC, HAXOAUTh IIyTH OIpE/eIeHus
JIOCTOBEPHOCTH TOJY4YeHHOW MH(pOpMAlMM Ha OCHOBE HMEIOIIMXCS 3HAaHUH U
JIOTIOJTHUTEIbHBIX HICTOYHHUKOB;

UCIIOJIB30BaTh TP BBHIOJHEHUN YYEOHBIX 3alaHU HAYYHO-IOIYJISIPHYIO JINTEPATypy
(u3MYECKOro CO/IepKaHUsL, CIIPABOYHbIE MaTEpHUaIIbl, pecypchl ceT IHTepHeT, BIaJeTh
npuéMaMM KOHCIEKTHPOBAaHHUS TEKCTa, IpeoOpa3oBaHUs HHPOpPMALUM M3 OJHOMH
3HAKOBOM CUCTEMBI B IpYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE ¥ YCTHBIE COOOIIEHHS HA OCHOBE HH()OPMAIIIH 13
HECKOJIbKUX HMCTOYHUKOB (DU3MYECKOTO COJAEp)KaHUs, MyOIWYHO TMpeJCTaBIsATh
pe3ynbTaThl MPOEKTHOM WIJIM MCCIIEI0BAaTENbCKONW EATEIbHOCTH, TP 3TOM IPAMOTHO
UCIIOJIb30BaTh M3YYEHHbIN MOHATUHHBIA ammapar HM3y4daeMoro pasjena (Qusuku u
COIIPOBOKIATh BBICTYIUIEHHWE Ipe3eHTaled ¢ Y4ETOM OCOOEHHOCTEeH ayauTopuu
CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHUE
7 KJIACC

KoaudecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Kontpoabubie IIpakTunueckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThbI padoThI
pecypchl
Paznen 1. ®usuka u eé poJib B MO3HAHMH OKPY:KAIOLIEro MUpa
1.1 dusuka - Hayka o mpupoIe 2 bubmmorexa [OK
' Y pHpoa https://m.edsoo.ru/7f416194
1.2 dusnyeckue BEIUYUHEI 2 1 bubmorexa [IOK
' https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHEIN METOT II03HAHUS 2 1 bubmorexa [IOK
' Y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pasnen 2. [lepponayanbHble CBeJ¢HHA 0 CTPOCHHMH BelIeCTBA
bu6mmoteka IIOK
2.1 C 1
TpocHie Betiectsa https://m.edsoo.ru/7f416194
27 JIBr>keHrEe U B3aMMOJICCTBHE YaCTHI] ) | bu6mmoteka IIOK
’ BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHbIe COCTOSIHUS BEIECTBA 2 bubmmorexa [OK
‘ P m https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:kenune u B3auMo/ieiicTBue Tej
b K
3.1 Mexannueckoe OBIKEHHE 3 nomorexa 110

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




bu6nmmoreka [IOK

3.2 %1 4
HEPLIHA, MAcca, HIAOTHOCTS https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
33 Cuna. Bt i 14 https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U ra30B
41 Jasnenue. [lepenava napieHus: TBEPAbIMU 3 bu6nunorexa LIOK
' TeJIAMHM, KMIKOCTSIMH U Tra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBiaeHne KUJIKOCTH 5 bubmmorexa LIOK
' a https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4. A
3 TMOCGHEpHOE AaBeHHe 6 https://m.edsoo.ru/7f416194
44 JleicTBUE KUAKOCTH U raza Ha 7 bubnuoreka [IOK
' TOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnea 5. PaGora n MOIIHOCTB. JHEpIrus
bu6mmoteka IIOK
.1 P
> a60Ta M MOIIHOCTS 3 https://m.edsoo.ru/7f416194
59 TDOCTLIE MEXAHIS 5 bubnuorexa [{OK
. ThIE MEXAHU3MBI
P https://m.edsoo.ru/7f416194
53 Mexanuueckas >Heprus 4 bubmorexa HOK
' P https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12




8 KJIACC

KoiaunuecTBo 4acos DJIeKTPOHHbBIE
HaunmeHnoBanue pa3iejaoB U TeEM nudpoBLIe
Ne i/ P Konrposbnbie IIpakTHyeckue (upp )
NMPoOrpaMmblI Bceero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paszgen 1. TensioBble ABJIeHUSA
1.1 CTpoeHHUE U CBOIMCTBA BEIIECTBA 7 bubmorexa HOK
' p H https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUS
21 DIIEKTpUUECKUE 3apsiabl. 3apsyKEHHbIE 7 1 bubnnorexa [JOK
' Tela U UX B3aUMOJEHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 I1 i % 20 2 7
OCTOAHMBIM SIICKTPHACCIIH TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
24 DIIeKTpOMAarHuTHas UHAYKIIUI 4 bubmorexa HOK
' p YR https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 68 4 145

[MPOT'PAMME




9 KJIACC

KoiaunuecTBo 4acos DJIeKTPOHHbBIE
HaunmeHnoBanue pa3iejaoB U TeEM nudpoBLIe
Ne i/ P Konrposbnbie IIpakTHyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. Mexannueckue iBJICHUSA
L1 MexaHnueckoe ABUKEHUE U CIIOCOOBI €ro 10 | bu6mmoreka [JOK
' ONMCaHUs https://m.edsoo.ru/7{41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAUMOJIEHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOHPI COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Paznea 2. Mexannueckue Ko0J1e0aHUSA H BOJTHEI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAHUHCCKHE KOTCOAHI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXQHUHICCKHC BOIHEL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3pnen 3. DiieKTpOMArHuTHOE 10JI€ U 3JIeKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 5 bubmuorexa [JOK
' AJIEKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pasgen 4. CBeToBbIe ABJICHUA




4.1 3aKOHBI PacpOCTPAHECHUS CBETA 6 2 bubmuorexa OK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUe TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bubmuoreka [JOK
4, P 2
3 asnokeHue 0eoro cBera B CIEKTP 3 https://m.cdsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 5. KBanToBbI€E SIBJICHUS
5.1 HcnyckaHue U MOTJI0IIEHUE CBETa aTOMOM 4 1 bubmorexa IOK
) Y . https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2 1
> CTpocHHe aTOMHOTO /P 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
) s 1
53 AACPHEIE peartitan ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnea 6. [loBTopuTe1bH0-000011a101M I MOAYJIb
[ToBTOpEHUE 1 06001IeHNE COAEePKAHUS bubnnorexka [JOK
6.1 9 2
Kypca ¢usmku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOT'PAMME







IHOYPOYHOE IINTAHUPOBAHMUE
7 KJIACC

Ne
n/n

Tema ypoka

®dusuka — HayKa O IpPUPOJE.
SBnenuns npupojibl. Guzndeckue
SABJICHUS

KoaudecTBo 4acoB

KonTposbHbie

Bcero
padoThbI

IpakTuyeckue
padoThbI

JlaTa
U3yYCHUS

DJIeKTpOHHbIE U(POBLIE
o0pa3oBaTtejibHbIE

pecypchl

Mexanndeckue, TEIUIOBEIE,
ANEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SIBJICHUS

Puznyeckue BEINYMHbI U UX
U3MepeHue

Vpok-uccnenosanue "M3mepenue
TEMIEPATYPHI IPU TIOMOILHN
KUAKOCTHOTO TEPMOMETpaA U
JaT4yrKa TeMneparypbl”

Kak ¢usuka u gpyrue
€CTECTBEHHBIC HAYKU U3y4YarOT
npupony. EcrecTBeHHOHayUYHBIN
MeToa no3Hanus. Onucanue
(GUBUYECKUX SIBJICHUHN C TTOMOIIBIO
Mozenen

VYpok-uccnenosanue "IIposepka
TUIOTE3bI: JATBHOCTD MOJETA
IIapUKa, TYIEHHOTO
TOPU30HTAIILHO, TEM OOJIBIIIE, YEM
OoJbI1Ie BbICOTA MycKa"

bu6nmorexa LIOK
https://m.edsoo.ru/ff09f72a




Ctpoenue BemiecTBa. ONbITHI,

bu6nmmoreka [IOK

! AAOKASBIBRIOIIE JWICKPETHO® https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIIECTBA
8 JIBMKeHHE 4acTHIl BEIIESCTBA bubmmorexa OK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OIMbITHI 110
9 HAOJTI0ICHUIO TETUIOBOTO
PaCIIMPEHHS Ta30B»
10 ArperaTHble COCTOSIHMSI BELLIECTBA
B3aumocBs3b Mex 1y CBOMCTBaMU
BEIIIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmuoreka [IOK
ATOMHOMOJIEKYJISIPHBIM https://m.edsoo.ru/ff0a0378
ctpoeHreM. OcoOEHHOCTH
arperaTHbIX COCTOSTHUHN BOIBI
MexaHn4ecKoe TBUKCHUE.
12 PaBromepHOe I/III[{epaBHOMepHOG Bubmmorexa HOK
R https://m.edsoo.ru/ff0a05c6
13 Cxopoctb. EAMHUIBI CKOPOCTH bubmorexa HOK
https://m.edsoo.ru/ff0a079c
14 Pacuer myTu 1 BpeMeHU IBUKEHUSA bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
Wuepuus. 3aKoH UHEPITHH.
15 B3anmopelicTBre Ten Kak NpUYMHA bu6muoreka [JOK

HN3MCHCHUA CKOPOCTHU ABUIKCHHUA
T

https://m.edsoo.ru/ff0a0c10




IImoTHOCTE BemecTBa. Pacuer

16 MaccChl M1 00beMa TeJIa Mo €ro bubnrorexa LOK
https://m.edsoo.ru/ff0a0fee
IJIOTHOCTH
JlaGopaTtopHnas pabota
17 «Onpenenenue MIOTHOCTH
TBEPJIOTO TEIA»
13 Pemenne 3amad mo Teme bubnunorexa LIOK
"[linoTHOCTH Bemecrsa" https://m.edsoo.ru/ff0al23c¢
Cuna xak xapakTepuCTHKa
19 B3auMojiecTBus Teir. Cuna
ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «3yuenue
20 3aBUCHUMOCTH PACTSIKCHUS
(medopmanum) NpyKUHBI OT
IIPUIIOKEHHOMN CUIIBD»Y
)1 SIBnenue tarorenus. Cuna
TSDKECTH
CBs3b jVIG)KI[y CHUJION TSDKECTH U BuGmmorexa LIOK
22 Maccoil Tena. Bec tena. Pemenue
B " https://m.edsoo.ru/ff0al778
3a1a4 1o Teme "Cuiia TshKecTH
Cuja TsSKecTH Ha THX
23 TJIaHeTax. CDmnqii}I]/Ie brbmmorexa LOK
https://m.edsoo.ru/ff0al1502
XapaKTePUCTHKH TUTAHET
but6mmorekxa [IOK
24 Hsmepenne cir. Jlsamomerp https://m.edsoo.ru/ff0al8cc
25 Bec tena. HeBecomocTh buomrorexa OK

https://m.edsoo.ru/ff0al778




26

27

CiokeHue AByX CHl,
HaIIPaBJIEHHBIX 110 OJHON MPSIMOM.
PaBHOelicTBYIOIIIAsA CHIT

Penrenue 3amad mo reMe
"PaBHOelicTBYIOIIAs CHIT"

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0ala70

28

TpeHue CKOJIbKEHNS U TPEHUE
nokost. Tpenue B ipupoe u
TEXHHUKE

bubnunorexa LIOK
https://m.edsoo.ru/ff0alb9c

29

JlaGopaTtopnast pabora «3yuenue
3aBUCHUMOCTH CUJIbI TPCHUA
CKOJIBXKCHUA OT CUJIbI 1aBJICHUA U
XapakTepa CONPUKACAIOIIIXCS
MIOBEPXHOCTEI»

bubnunoreka LIOK
https://m.edsoo.ru/ff0alcc8

30

31

32

33

Pemenue 3agau Ha onpeneneHue
PaBHOAECHCTBYIOIIEN CUJIIBI

Pemenue 3amau nmo remaM: «Bec
Tenay, «['paduueckoe
n300pakeHue cuin», « CHIIb,
«PaBHOAEHCTBYIOIIAST CHIDY

KonTponbhas paboTa mo remam:
«MexaHn4ecKoe TBHKCHUEY,
«Macca, IIIOTHOCTHY, «Bec Tenay,
«I"paduueckoe n3o0paxeHne
cuy, «CHITBD)

Hasnenue. CriocoObl yMEHbIICHUS
Y YBEJIMUECHHUSI TaBJICHUS

bu6nmorexa LIOK
https://m.edsoo.ru/ff0alde0

bubmuoreka [IOK
https://m.edsoo.ru/ff0a20a6




JlaBiaeHnue raza. 3aBUCHUMOCTb

34 JIaBJICHUS ra3a oT 00bEMa bubnrorexa LOK
’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaua naBiieHUs TBEPIBIMH
35 Tenl;NII[I/I }I(IiI[KOCTﬂMI/I 54 i)aHSaMI/I. bubmorexa OK
’ https://m.edsoo.ru/ff0a25b0
3akoHn Ilackans
aBJICHUC B KUJIKOCTH U Ta3e,
36 fLI3BaHHoe I[eﬁfTBHeM CHJIBI bubmmorexa OK
https://m.edsoo.ru/ff0a2718
TSDKECTH
Pemienue 3anay 1o reme
37 «JlaBiienue IBI)KI/IIIKOCTI/I H rase. bubmorexa HOK
https://m.edsoo.ru/ff0a2826
3akoH Ilackans»
38 CooOmaronuecs COCyIbI brbmmorexa [OK
https://m.edsoo.ru/ff0a2970
39 I'uppaBinyeckuii mpecc Bubmmorexa HOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuaeBon
JKUJIKOCTHBIM HacoC
Atmocdepa 3emnn. [puunne
CyIIIECTBOBAHHS BO3IYIIHOM
41 0}(;1(310111(14 3emMiu. 3:1113};ICI/IMOCTI> bubamorexa LOK
https://m.edsoo.ru/ff0a2b5a
aTMOC(hEepHOTO JABJICHUS OT
BBICOTBI HaJl YPOBHEM MOPS
4 Bec Boznyxa. AtmocdepHoe bu6muoreka [JOK
JTaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 W3mepenune atmocdepHOro bubmuorexa [IOK

nasnenust. OnsiT Toppuueniu

https://m.edsoo.ru/ff0a2da8




3aBUCUMOCTh aTMOC(HEPHOTO

44 JIaBJICHUS OT BBICOTHI HaJl YPOBHEM bubnrorexa LOK
https://m.edsoo.ru/ff0a2fc4
Mopsi
45 bapometp-anepousa. ArmocdepHoe bubmuorexa [IOK
JIaBJICHUE Ha PA3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
Pemienue 3anau 1o reme
46 " |
ATMOCQepHOEe 1aBIcHHE
efCTBHE KUJKOCTH U T'a3a Ha
47 forpyxceHﬁoeﬂB HHUX TEIIO. buomiorexa IOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaGopaTtopHnas pabota
43 «OrnpeneneHre BhITAIKUBAIOIICH bu6nmorexa LIOK
CWJIBI, ICHCTBYIOIICH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUJIKOCTH)
JlaGopatopHast paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
49 Te€aa B Blz)z[e oT 00BEMa buomrorexa OK
. https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHJIKOCTh YaCTH
TeJa
50 IInaBanue ten bubmrorexa OK
https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHast pabota
"KoHcTpynpoBanue apeomeTpa
51 WM KOHCTPYHUPOBAHUE JIOJKU U
onpeaeneHue eé
rpy30001bEMHOCTH"
57 Pemenne 3agau mo remam: but6mmoreka [IOK

«ITnaBanue cyos.

https://m.edsoo.ru/ff0a3654




53

BosnyxomnaBanuey, «JlaBienue
TBEPJBIX TEJ, )KUJKOCTEU U ra30B»

Mexanuyeckasi pabota

bu6numoreka [IOK
https://m.edsoo.ru/ff0a3{82

54

55

56

MormocTts. EquHuiisl MOIHOCTH

VYpoxk-uccienopanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
noanéme 1o Jectauie"”

[Ipocthie MexaHU3MBbI. PhIyar.
PaBHOBecue cui Ha peryare

bubnunorexa LIOK
https://m.edsoo.ru/ff0a3{82

57

KonTtponpsHast pabora o Teme
«JlaBneHue TBEpABIX TEI,
AKHUJIKOCTEH U razony /
Bcepocculickas npoBepoyHas
pabora

58

PesepsHblil ypok. Pabora ¢
TEKCTaMU I10 TEME ((I[aBJ'IeHI/Ie
TBEPJBIX TEJN, KUJIKOCTEH U ra30B»
/ Beepoccuiickast mpoBepoyuHast
pabota

bubnuoreka [{OK
https://m.edsoo.ru/ff0adffe

59

Prruaru B TexHuke, OBITY U
npupoje. JlaboparopHast pabota
«HccnenoBanue ycioBui
paBHOBECHUS pbluara

0.5

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a478¢e

60

Pemenue 3aga4d mo reMe «Y CiI0BUS
paBHOBECHSI pbIyara

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a48a6




61

KoaddumumenT nonesnoro
JIECUCTBUS MEXaHU3Ma.
JlaboparopHas pabota
«3mepenne KIIJI HaknoHHON
TUIOCKOCTH

0.5

62

63

Pemenue 3agau no teme "Pabora,
MortHocTh, KIT/"

Mexanuueckas OHCPI'U.
Kunernueckas u INOTCHOUAJIbHAaA
OHCPIrua

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a4c48

bubnuoreka [{OK
https://m.edsoo.ru/ff0a4252

64

3aK0oH COXpaHEHUsI MEXaHUYECKOM
SHEPTUU

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4360

65

YPpOK-3KCIIEPUMEHT IO TEME
"OKcnepruMeHTalIbHOE
ompeieJieHue U3MEHEHUS
KHHETHYECKOHN M ITOTEHIINAITLHOM
SHEPTUHU MPU CKATHIBAHUM TEJIa TI0
HaKJIOHHOM IIJTIOCKOCTH"

66

67

68

KonTponbHas pabora no teme
«PaboTa 1 MOIIHOCTb. DHEPTUs»

PeseprHslit ypok. Paborta ¢
TEKCTaMH 110 TeMe "MexaHuuecKkoe
nBIKeHne"

PesepBHslit ypok. Padorta ¢

TekcTamu 1o teme "Pabora.
MoiHOCTB. DHEprus"

bubnuoreka [{OK
https://m.edsoo.ru/ff0adeeb

OBIIEE KOJIMYECTBO YACOB I10
[MTPOT'PAMME

68

12




8 KJIACC

KoaudecTBO 4acoB

DJIeKTpPOHHbIe U (pPOBbIE

Jrj;-)n Tema ypoka Beero Kontpoabubie IIpakTnueckue fI[:yT:eHnﬁ o0pasoBaTe/bHbIE
padoThbI padoThbI pecypchl
OcCHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIAPHO-KUHETUYECKOMN 1 bubmmoreka [JOK
TEOPHUH M UX OTBITHBIC https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
5 Macca u pa3mep aTOMOB U |
MOJIEKY
Mogenu TBEpIOro, )KUIAKOTO U
3 ra3§06pa3H01;f) CO(:TOFIII{[I/If;I 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a540e
BEILIECTBA
OOBsicHeHHEe CBOUCTB TBEPOTO,
KHUJKOTO U Ta3000pa3HOTo
4 COCTOSIHUM BELIECTBA HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJISIPHO-
KUHETUYECKON TEOPHUH
5 Kpucrannuueckue u amopgpHbie | bubmuoreka [IOK
Tena https://m.edsoo.ru/ff0a5800
6 CmMaunBaHue U KaMWUISIPHOCTb. | bubmmnoreka HOK
[ToBepxHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TenmoBoe pacuIiMpeHne U CxKaTue 1 bubmmorexa LOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b
8 TEMIIEPaTypPbl CO CKOPOCTHIO 1

TCIIJIOBOT'O ABMIXKCHUA YaCTHUI]




TEIIJIOTa CrOpaHuA

9 Baytpennss sueprusi. CriocoObt bubnuorexa [IOK
M3MEHEHHsI BHYTPEHHEN SHEPTruu https://m.edsoo.ru/ff0a5c60

10 Bunae! Tenonepenaun bubmorexa OK

https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepeHuus
"IIpakTHUecKoe UCIIOIb30BaAHNE
11 TerI[)JIOBHx CBOMCTB BEILIECTB U bubmorexa HOK
https://m.edsoo.ru/ff0a65c0
MaTepHasoB B IEISIX
aHeprocoepekeHus "

12 KomnndecTtBo TemoTel. Y aenbpHas bubnunoreka LIOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEeHHE TEIJIOBOTO OajlaHca.

13 T:HJIOO6M€H 1 TEIJIOBOE buonrorexa LOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopatopHnas pabora
"HccnenoBaHue SBIEHUS bu6nunorexa LIOK

14
TeMI000MeHa P CMEITUBAaHUT https://m.edsoo.ru/ff0a6a98
XOJIOJHOU U Topsiueit BoAbI"

Pacuer xonuvecTBa TEIIOTHI,

15 HE0OXOUMOTO JIJIsl HATPEBAHUS
TeJa U BBIENSIEMOTO UM MIPU
OXJIQXKICHUH
JlaGoparopHas pabora

16 "Onplgz[enl::HHe I})/ILCHLHOﬁ Bubmmorexa [OK

| https://m.edsoo.ru/ff0a6bb0
TEITIOEMKOCTH BEIIECTBA
17 DHeprus TOIMBa. Y AenbHas bubnuotexa [JOK

https://m.edsoo.ru/ff0a7b5a




18

19

20

IInaBnenue n OTBEPACBAHUC
KpUCTAJUNINYCCKUX TCII. YaenpHas
TCILJIOTA ITJIaBJICHUA

JlaGopaTopHas paboTta
"OnpeneneHue yaeabHON TEMIOThI
JIaBjieHus apaa"

[TapoobpazoBanue u
KoHIeHcalus. Mcnapenue

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a71d2

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a72fe

bubnunorexa LIOK
https://m.edsoo.ru/ff0a740c

21

Kunienune. Y nenbHas temiora
napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCUMOCTh TEMIIEPATYPhI
KHIICHHUS OT aTMOC(EPHOTO
JIaBIICHUS

bubnunoreka LIOK
https://m.edsoo.ru/ff0a786¢

22

BuiaxxHocTh BO31yXA.
JlabopartopHnast pabota
"OnpeneneHne OTHOCUTEITHHOM
BJIQXKHOCTH Bo3ayxa"

bu6mmoreka IIOK
https://m.edsoo.ru/ff0a7628

23

24

25

Pemenue 3agau Ha onpeneneHue
BJIAJKHOCTH BO3/1yXa

[TpuHIUIBI paOOTHI TETIIIOBBIX
nsurateneif. [TapoBas TypOuHa.
JIBUraTenb BHYTPEHHETO CrOpaHus

KIIJI TenmoBoro aBUraTes.
TennoBble IBUTaTEIN U 3alllUTa
OKpYKarolle cpeabl

bubmuoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEeHUS U
IIpeBpalleHus DHEPTUU B
TCIJIOBBIX ITpoLeEccax




27

28

29

[ToaroToBka Kk KOHTPOJIBLHOM
pabote mo Teme "TemnoBsie
siBiieHUs. MI3MeHeHue arperaTubix
COCTOSIHUM BelecTBa"

KontposbHas paboTa mo teme
"TermnoBele aBiaeHusa. IsMeHeHne
arperaTHbIX COCTOSIHUI BeriecTa"

DnexTpusanus ten. /[Ba poga
ANEKTPUUYECKUX 3aPsI0B

bubnunoreka LIOK
https://m.edsoo.ru/ff0a83{2

bu6numoreka [IOK
https://m.edsoo.ru/ff0a86ae

30

Ypoxk-uccienoBanue
"DnekTpu3anus TeJ1 UHAYKIHEH 1
IIPU COIPUKOCHOBEHUU"

31

32

33

B3anmopeiictBre 3apsyKeHHBIX
ten. 3akoH Kynona

DNEKTpUUYECKOE MOJIE.
HanpspkeHHOCTD 2JEKTPUYECKOTO
nosist. [IpuHnun cynepnosunmu
BJIEKTPUYECKUX MOJEH

Hocurenu anextpudeckux
3apsA70B. DIEMEHTAPHBIN 3apsi.
Crpoenue atoma

bubnunoreka LIOK
https://m.edsoo.ru/ff0a87¢4

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a8al0a

34

HpOBOJlHI/IKI/I N IUSJICKTPHUKHU.
3aKOH COXpaHEeHUs
AJIEKTPUUYECKOTO 3apsizia

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3aga4 Ha npyuMEHEeHNE
CBOMCTB AJICKTPUYECKUX 3aPSI0B

but6mmoreka [IOK
https://m.edsoo.ru/ff0a90cc




DIJIEKTPUYECKUH TOK, YCIOBUS €0

36 cymiectBoBanus. McTounuku bubmorexa HOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUUIECKOTO TOKA
37 JlericTBUA SIIEKTPUYECKOrO TOKA bubnrorexa LOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue

38 3JEKTPUUYECKOTO MOJIS HA 1
MPOBOJHUKHU U JUAJIEKTPUKH"

39 DNEeKTPUUYECKHUI TOK B METaJLJIaX, bubmmoreka [JOK
KHUJIKOCTSX M razax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas 1Uemnb u eé
COCTaBHbIE YaCTH
Cuna Toka. JlaboparopHas pabota

41 "U3mepenue u per;ynHI;)OBagne 0.5 brbmmorexa [OK

| https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA
DNeKTpUUECKOe HATIPSKEHHE.

4 BoasT™merp. JIabopaTtopHast pabota 0.5 bubmmnoreka HOK
"N3mepenue u peryiupoBaHue https://m.edsoo.ru/ff0a9%e14
HanpspkeHns"

CornpoTHBiIeHHE TPOBOIHUKA.
43 YJICJI;)I)HOG COHpOTI/II)BJ'IeI—II[I/Ie bubmmorexa OK
https://m.edsoo.ru/ff0aa738
BeIIeCTBa
JlaGopatopHnas pabora
"3aBUCUMOCTD AJIEKTPUUYECKOTO
44 CONPOTUBIICHHS TPOBOJIHUKA OT | bubnuotexa [JOK

€ro JUIMHBI, TLUIOIIAIH
MOTICPEYHOTO CEUCHUS U
Marepuana"

https://m.edsoo.ru/ff0aa738




3aBHCHUMOCTh CHIIBI TOKA OT

45 HarpspkeHus. 3akon Oma ayis bubnrorexa LOK
https://m.edsoo.ru/ff0aad44a
y4acTKa [enu
JlaGopaTopHas paboTta
"UccaenoBanue 3aBUCUMOCTH
46 CHUJIBI TOKA, UIYIIETO Yepes bu6nmmoreka [IOK
PE3UCTOP, OT COMPOTUBIICHUS https://m.edsoo.ru/ff0aa04e
pe3ucTopa M HANPSHKCHHS Ha
pesuctope"
[TocnenoBarenbHOE U
47 napajuieIbHOe COSAMHEHUS
MTPOBOTHUKOB
Jlaboparopnas padota "IIpoBepka
43 MpaBuia CJIOKEHUS HAINPSYKEHUI bubnnorexa [JOK
MIPH TIOCIICIOBATEILHOM https://m.edsoo.ru/ff0aaas58
COEIMHEHUH JIBYX PE3UCTOPOB"
Jlaboparopnas padota "IIpoBepka
49 MpaBuJIa JJI CHITBI TOKA MPU bubnnorexa [JOK
napajieIbHOM COeJUHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopoB”
Pemenue 3aga4 Ha npuMEHEHNE
50 3aKOHa OMaH,[[J'ISI pa3JII)I/IqH0r0 bubmorexa HOK
https://m.edsoo.ru/ff0aaf8a
COETUHEHUS TIPOBOTHUKOB
PaboTa 1 MomHOCTH
51 SHGKTpI/I‘-IeCKI(I)IFO TOKa. 3aKOH bubmmorexa LOK
https://m.edsoo.ru/ff0ab124
Hxoyns-Jlenna
JlaGopatopHnas pabora BuGnmorexa LIOK
52 "Onpenenenune paboTsl U

MOIIHOCTH AJIEKTPUIECKOTO TOKa"

https://m.edsoo.ru/ff0ab3e0




53

54

55

DJeKTpuYecKue ey 1
HOTPEOUTENH INEKTPUIECKON
sHepruu B ObITy. KopoTkoe
3aMBbIKaHHEC

ITocTostHHEIE MAaTHUTEI, UX
B3aHMOJIECIICTBUE
VYpok-uccnenosanue "N3yuenue
MoJIeH MOCTOSTHHBIX MarHuTOB"

bubnunoreka LIOK
https://m.edsoo.ru/ff0ab660

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac3d0

56

57

58

MarautHoe nojsie. MarautHoe
oJI€ 3EMIIM U €T0 3HAYEHUE IS
JKA3HU Ha 3emiie

[ToaroroBka Kk KOHTPOJIBHOU
pabote 1o Teme "DIeKTpUYECKHE
3apsibl. 3apsHKEHHBIC TeJla U UX
B3aumoiercTBUs. [locTOSTHHBIN
ANEKTpUYECKUi TOK"

KonrtponbHas pabora no teme
"DneKTpuUecKue 3apsibl.
3apspKeHHBIC Tela U UX
B3auMozaecTBus. [IoCTOSHHBIN
ANeKTpuyecKui Tok" /
Bcepoccuiickas nmpoBepodHas
pabora

bubnunoreka LIOK
https://m.edsoo.ru/ff0acOba

bubnunoreka LIOK
https://m.edsoo.ru/ff0abd2c

bu6mmoreka IIOK
https://m.edsoo.ru/ff0abeal

59

PesepsHblit ypok. Pabota ¢
TekcTamu 1o TeMe "[1ocTosAHHBIN
ANEeKTpUYecKuil Tok" /
Bcepoccuiickas npoBepodHas
pabota

but6mmorekxa [IOK
https://m.edsoo.ru/ff0acdc6




60

61

62

OnbIT OpcTeaa. MaroutHoe nose
AIEKTPUUECKOTO Toka MaruutHoe
T0JI€ KaTYIIKU C TOKOM

[IpumeHeHue IeKTPOMarHuToB B
TexHuke. JJaboparopnas padora
"N3yyeHue 1elcCTBUS MarHUTHOTO
T0JIsl Ha MPOBOJAHUK C TOKOM"

DNeKTpOABUTATENb TOCTOSHHOTO
Toka. Micnonp3oBaHue
3JIeKTpoBUraTeneil B
TEXHUYECKUX YCTPOHWCTBAX U Ha
TpaHncnopte. JlaboparopHas
pabora "KoncrpyupoBanue u
n3ydyeHue paboTsl
3leKTpoaBUraresns"

0.5

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bubmuoreka [{OK
https://m.edsoo.ru/ff0ac86¢

63

64

65

66

OnsiTel @apanes. 3akoH
AJEKTPOMArHUTHOM MHIYKITHH.
[IpaBuio Jlenna

Onekrporeneparop. CriocoOb!
MOJTYYCHHS AIEKTPHUECKON
SHEPruu. DIIEKTPOCTAHIIUU HA
BO300HOBIIIEMBIX HCTOYHHUKAX
SHEPTUU

[ToaroroBka Kk KOHTPOJIBHOM
pabote 1o Teme "DIeKTpUUYECKHe
U MardHuTHBIE SBJIeHUS"

KonTponbHas pabota mo Teme
"DJeKTpUUEeCKUEe U MarHUTHbBIE
SIBJICHUS "

bu6nunorexa LIOK
https://m.edsoo.ru/ff0acb14




PesepBHbIit ypok. Pabora ¢
67 TekcTaMu 110 Teme "TemnmoBsie
SBJIeHUS"

PesepBHbIit ypok. Pabora ¢
68 TEKCTaMU I10 TeMe "MarauTHele

sBJICHUS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.5

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0acc5e




9 KJIACC

KoaudecTBO 4acoB

DJIeKTpPOHHbIe U (pPOBbIE

Jrj;-)n Tema ypoka Beero Kontpoabubie IIpakTnueckue f/llj;:eﬂl/lﬂ o0pasoBaTe/bHbIE
padoThI padoThbI pecypchl

| MexaHn4eckoe JBHKEHUE. 1
MarepuanbHas TO4Ka
Cucrema orcyera.

2 OTHOCUTEIHPHOCTh MEXAaHUUECKOTO 1 brbmmorexa [OK

https://m.edsoo.ru/ff0ad474

JIBIDKCHUSI

3 PaBHOMeEpHOE npsMoIMHEIHOE 1 bubnnorexa [JOK
IIBUKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsAMOIMHENHOE

4 nBuxeHne. CpeHsis U MTHOBEHHas 1
CKOPOCTb
IIpsimonuneliHoe

5 paiHO}’CKOpeHHOG JIBUKEHUE. 1 bubnrorexa LOK

https://m.edsoo.ru/ff0ad8d4

VYckopenue
CKopocCTh MPSAMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHSI. 1
I'paduk ckopoctu
JlaGopartopHas paboTa

7 "OnpeneneHne yCKOpeHus Tena 1 ] bubmuorexa [JOK
IIPU PaBHOYCKOPEHHOM JIBUKEHUU https://m.edsoo.ru/ff0adb18
10 HAKJIOHHOM IIJIOCKOCTH"

2 CBobOonHoe najenue Tei. OnbIThI |

["anmunes




PaBHOMEpHOE BMKEHUE 110
okpyxHoctu. Ilepuon u yactora

bubnunorexa LIOK

? oOpamienus. JIuneinas u yriaosas https://m.edsoo.ru/ff0ael 76
CKOPOCTH
10 [lenTpOoCcTpeMUTEIBLHOE YCKOPEHHUE
1 [Iepssiii 3axkoH Herorona. Bekrop Bbu6mmotexa [JOK
CHJTBI https://m.edsoo.ru/ff0ae612
12 Bropoi1 3akon HeroTona. Bbu6motreka [JOK
PaBHoneiicTByIOMIIas cuiia https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnnorexa [JOK
Cynepnio3unust cui https://m.edsoo.ru/ff0ac982
14 Pewenne 3a1au Ha npuMeHeHue Bu6moteka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbc
15 Cuita ynpyroctu. 3akon ['yka Bubmmorexa IOK
https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amay o teme «Cuna
YOPYTOCTH
7| cOnpessmonme wsomoors biorera LIOK
https://m.edsoo.ru/ff0aee28
PYKUHBDY
bubmuorexa [IOK
18 Cuna Tpetis https://m.edS(])_f).ru/ ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nunorexa LIOK
TPEHUS https://m.edsoo.ru/ff0afa26
JlaboparopHas paboTa
20 "Onple)ﬂenzﬁne ioa(b(bmmema bubmorexa LIOK

TPEHUs CKOJIbXKEeHUs"

https://m.edsoo.ru/ff0af8be




21

22

23

Pentenue 3amau mo teMe "3aKOHBI
Herorona. Cuna ynpyroctu. Cuna
TpeHus"

Cuna TsKeCTH U 3aKOH
BCEMUPHOT'O TATOTEHUS.
YckopeHnue cBOOOIHOrO NaieHUs
VYpoxk-koudepenuus "/[Bmxenue
TEJ BOKPYT T'PAaBUTAIMOHHOTO
nentpa (ConHeyHas cucremMa).
[NanakTukn"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0aftb8e

bu6nmoreka [IOK
https://m.edsoo.ru/ff0af044

24

Pemenue 3amau nmo treme "Criia
TSOKECTH U 3aKOH BCEMUPHOTO
TATOTEHUS"

bubnunoreka LIOK
https://m.edsoo.ru/ff0af5f8

25

26

27

28

[IepBas kocMu4eckast CKOpOCTb.
HesecomocTs 1 neperpysku

PaBHOBecue MaTepI/IaJ'IBHOI\/f TOYKH.

AGcomoTHO TBEPAOE TEIO.
PaBHOBecue TBEpIOTO TENA C
3aKpEIIEHHON OChIO BpAIllCHHUS.
MowmeHnT cunsl. LeHTp TsKECTH

PaBHOBecue MaTepI/IaJ'IBHOI\/f TOYKH.

AOGComoTHO TBEPAOE TEIO.
PaBHOBecue TBEpIOTO TENA C
3aKPETUIEHHOW OCBIO BPAILCHUS.
MowmeHnT cuisl. LeHTp TsKecTH

Pemenue 3amau nmo teme "MoMeHT
cuibl. LleHTp TsxecTn"

bubnunoreka LIOK
https://m.edsoo.ru/ff0af33c¢

bu6nunorexa LIOK
https://m.edsoo.ru/ff0afe36

bubmuoreka [JOK
https://m.edsoo.ru/ff0b02b4




[ToaroroBka K KOHTPOJIBHOM

29 pabore no Teme "MexaHnuecKoe ﬁzsgl;l/(r)rfeeziori /E0b0408
nBWKeHue. B3anmoeiicteue e — ]
KonrponbHas pabora no reme Bumiorexa LIOK

30 B?;;;g;:ﬁes:szeﬂ?:jmm' https://m.edsoo.ru/ff0b06ec
Nmnynsc Tena. UMItyasc CUIbL.

31 3aKOH COXpaHEHMsI UMITYyJIbCA. bubnuorexa [IOK
Yupyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aUMOo/IeiicTBHE

1 Pemenne 3ama4 1mo reme "3akoH bubnunoreka LIOK
COXpaHEeHHs UMIyJbca'" https://m.edsoo.ru/ff0b096¢

13 Ypoxk-koudepenuus "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"

14 Mexanuueckast paboTa u bubmuoreka [IOK
MOIIIHOCTb https://m.edsoo.ru/ff0b0a84

35 PaGoTa critbl TSDKECTH, CHITBI bu6mmoteka IIOK
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGoparopHas paboTa
«Omnpenenenre padbOTHI CHITBI

36 TPEHMsI IPU PaBHOMEPHOM
JIBYDKEHUH TeJa 10
TOPH30HTAIEHOW TOBEPXHOCTHY

37 CBs13b SHEpruu U paboThI.

[ToreHmanpHas SHEPrust
18 Kunernueckas sneprus. Teopema o bubmuorexa [JOK

KHHETHYSCKOU OHCPIrun

https://m.edsoo.ru/ff0b0c32




3aKoH COXpPaHCHUSA SHECPIUuu B

39
MeXaHUKe
JlaGopaTtopHnas padora «M3yuenue bubmuorexa [IOK

40
3aKOHA COXPAHEHUS SHEPTUI» https://m.edsoo.ru/ff0b12fe

41 KonebarenbHoe IBUKEHHUE U €TO bubnunoreka LIOK
XapaKTEPUCTHKU https://m.edsoo.ru/ff0b1858
3aryxaromue KojaedaHus.

42 BHZyncnIeJLHHe KOJICOaHMSI. bubmrorexa OK

https://m.edsoo.ru/ff0b20{0

Pe3onanc

43 Marematuueckuil 1 NpyKUHHBIHI
MasiTHUKH
Ypok-uccnenoBanue

44 «3aBHUCUMOCTD ITEpHOJIa KOJIeOaHHH Bu6moteka [JOK
OT ECTKOCTHU MPYKUHBI U MACChI https://m.edsoo.ru/ff0b197a
rpy3a»

45 [IpeBpamienue 3Hepruu npu
MEXaHMYECKUX KOJICOaHUIX
JlaGoparopHas paboTa

46 «Omnpeznenenue 4acToThI U IEpHOJa bubmuoreka [IOK
Kosie0aHul Npy>KMHHOTO https://m.edsoo.ru/ffOblaec
MasiITHAKa»
JlaGopatopHas pabota «IIpoBepka

47 HE3aBUCHMOCTH MEpUoJia bubmuorexa [JOK
Kosie0aHul rpy3a, MOABEIIEHHOTO K https://m.edsoo.ru/ffOb197a
HUTH, OT MacChl Tpy3a»
Mexanunueckue BoiaHbI. CBOHCTBa BuGmorexa LOK

48 MeXaHU4ecKuX BoJH. [IpogonbHbIe

" TTONICPCUHBIC BOJIHBI

https://m.edsoo.ru/ff0b21fe




49

50

VYpok-koH(pepeHus
"MexaHUYeCKHUE BOJIHBI B TBEPIOM
tene. CelicMuueckue BOJIHbI"

3Byk. PactipocTpanenue u
OTpakeHHE 3BYyKa

51

Ypok-uccnenoranue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acToThI"

52

53

54

55

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTUYECKHI pe30HaHC
Ypok-koHpepenius "YnpTpa3Byk
U MHPPA3BYK B IPUPOJIE U
TexXHuKe"

[ToaroroBka K KOHTPOJIBHOU
pabote 1o Teme "3aKOHBI
coxpaHeHusa. MexaHuveckue
Kosie0aHusl U BOJTHBI"

KonTponbHas pabora no teme
"3aKOHBI COXpPAHEHUS.
Mexannueckue kojaeOaHus u
BOJIHBI"

bubmuoreka [{OK
https://m.edsoo.ru/ff0b23ca

bu6nmorexa LIOK
https://m.edsoo.ru/ff0b2510

56

DIIeKTPOMarHuTHOE TOJIE.
BHCKTpOMaFHI/ITHI)Ie BOJIHBI

bu6mmoreka IIOK
https://m.edsoo.ru/ff0b2abe

57

58

CBolICTBA 3JIEKTPOMAarHUTHBIX
BOJIH

Ypok-konpepentus "llkana
AIIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanue

bubmuoreka [{OK
https://m.edsoo.ru/ff0b2fe6




3JICKTPOMArHUTHBIX BOJIH JJIS
COTOBO¥ CBA31"

VYpoxk-uccinenosanue "M3yuenue
CBOICTB 3JIEKTPOMarHUTHBIX BOJIH

bu6nmoreka [IOK

59
C IIOMOILBLK MOOUJIBHOTO https://m.edsoo.ru/ff0b2c6¢
tenedona"
Pemenue 3agau Ha onpeneneHue
60 YaCTOTEI U JUIMHBI
3JICKTPOMArHUTHOW BOJTHBI
DJIeKTpOMAarduTHas IpUpoIa
61 cBeTa pC OPOCTh CBE Ia) 115)30 OBBIC bubmorexa LIOK
Berta. Ck Thb cBeTa. BOIHOBEI
. p https://m.edsoo.ru/ff0b31d0
CBOICTBA CBETa
WcTounukm cBera.
62 IIpsmonuHEHOE pacIpOCTpaHCHUE bubmorexa LIOK
SIMOJIMHENH II HEHU
P pacipoctp https://m.edsoo.ru/ffl0b3658
cBeta. 3atmenus ConHua u JIyHsl
3aKOH OTpa)kKeHHs CBeTa. 3epKaia.
63 p P P bubnuoreka [IOK
ellIeHNe 3aa4 Ha IPUMEHEHHE
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHSI CBETA
ITpenomnenue cBera. 3aKoH bubmuoreka [IOK
64
MPEJIOMJIEHUS CBETA https://m.edsoo.ru/ff0b3aea
ITosmHOE BHYTpEHHEE OTPAKEHUE
cBerta. Mcnonb30BaHuEe MOTHOTO bubmuorexa [IOK
65
BHYTPEHHEI0 OTPa)KEHUS B https://m.edsoo.ru/ff0b3c5c
OIITHYECKUX CBETOBOIAX
JlaGopaTtopHnast pabota
66 "HccnenoBanue 3aBUCUMOCTH yTJIa

MMPECIOMJIICHUSA CBETOBOI'O Jiy4ya OT




yIJia najicHus Ha rpaHuiie "BO3yX-

nn

CTEKJIO
VYpok-koHbepeHus
"Hcnoip30BaHuEe MOJIHOIO

67 BHYTPEHHETO OTPaKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAs
CBsI3b"
bubmuoreka [{OK
68 JIunzel. OnTHyeckas cuia JIMH3bI hitps-//m.edsoo.ru/fOb32e
69 [TocTpoenne n3o0pakeHuit B bubnmorexa [JOK
JMH3aX https://m.edsoo.ru/ff0b444a
JlaGopaTtopHnas pabota
70 "Onpeneneane HOKyCHOTO bubnmorexa [JOK
PACCTOSIHUS U ONITUYECKOM CHITBI https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"
71 Ypok-koHpepennus "OnTuueckue bubnnorexa [JOK
JMH30BbIe TPUOOpPH" https://m.edsoo.ru/ff0c0a7e
7 I'ma3 xak onrudeckasi cucTema. bu6mmoteka IIOK
3peHue https://m.edsoo.ru/ff0b4684
7 Vpoxk-konpepennus "ledexts
3penus. Kak coxpanuts 3peHue"
Paznoxxenue 6enoro cBera B
74 cnektp. OnbiTel HetoTOHA. bubnmnoreka [JOK
CroxeHue CeKTPaTbHBIX I[BETOB. https://m.edsoo.ru/ff0c0f4c
Hucniepcus ceera
JlaGopatopHas pabota "OnbITh IO BuGmorexa LOK
75 pa3IoXKeHUI0 OENOro CBeTa B

CIICKTP U BOCHPUATHUIO LIBCTA

https://m.edsoo.ru/ff0cOe2a




IPEJIMETOB NPH UX HAOIIOJCHUU
yepe3 IIBETOBbIC (GMILTPHI"

VYpoxk-npaktukym "BoiaHoBbIE

76 CBOICTBA CBETA: JUCIEPCHS,
uHTepdepeHus u gudpaxuus”
77 Omnbitel Pesepdopna u bubmmoreka [JOK
IUTaHETapHast MOJIENb aTOMa https://m.edsoo.ru/ff0c12a8
73 [Tocrynarter bopa. Moaens aroma
bopa
15| aroow. s, Tumearets BuGiorexa LIOK
https://m.edsoo.ru/ff0c144c
CHEKTPHI
Ypok-npaktukym "HaGmronenue bubmmoreka [JOK
80
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PanroakTHBHOCTB 1 €€ BHUIBI bubmmorexa LIOK
https://m.edsoo.ru/ff0c1672
22 Crpoenue aToOMHOrO sipa. bubnmnorexa [JOK
Hyxnonnas Mmonens https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE IpEBpaLICHUS. bubmmnoreka [HOK
N3oTOMBI https://m.edsoo.ru/ff0clal4
%4 Pemenne 3agau mo teme: bu6mmoreka IIOK
"PagnoakTuBHBIE IpeBpalieHus" https://m.edsoo.ru/ff0c1b4a
85 [Iepuon nonypacnana
YpoK-KoHGpepeH1Hs but6mmoreka [IOK
86 "PannoakTHBHBIE U3TyYEHUS B

MIPUPOJE, MEAUIIMHE, TEXHUKE"

https://m.edsoo.ru/ff0c2126




87

88

SlnepHblie peakiyu. 3aKOHbI
COXpaHEHHUs 3apsi10BOrO U
MAacCOBOI'0O YHCEII

DHeprus CBSI31 aTOMHBIX SIIIEP.
CBs13b MacChl U SHEPTUH

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c1c58

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cl1d7a

&9

Pemenue 3amgau no reme "Snepueie
peaxkuun"

90

91

92

93

94

Peakuuu cunTe3a u neneHus saep.
Wcrounuku sneprun ConHua u
3BE3 ]

Ypok-koHpepenus "Anepuas
sHeprertuka. [leiicTBus
PaAMOAKTHUBHBIX U3JTyUYEHUHN Ha
JKUBbIE OpraHU3Mbl"

IToaroroBka K KOHTPOJIBHOM
paboTe mo Teme
"DIeKTpOMarHuTHOE MOJIE.
DIIeKTPOMarHUTHBHIE BOJTHBI.
KBanrosBrle siBaenus"

KonrponbHas pabora no reme
"DIeKTpOMarHuTHOE MOJIE.
ONEKTPOMAarHUTHHIE BOJIHBI.
KBanrtoBsbie siBeHus"

[ToBTOpeHnue, 060061IEeHNE.
JlaGopatopHbie pabOTHI IO Kypcy
"B3aumopeiictBue ten"

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1e88

bubnuoreka [IOK
https://m.edsoo.ru/ff0c223e

bubmuoreka [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpeHme, 0600IICHNE.
Pemenne pacueTHsIxX U

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c2572




Ka4eCTBEHHBIX 33]1a4 110 TEME
"TemnoBsie mporecch"”

[ToBTOpEeHME, 000OITICHHE.

96 Peuienue pacyeTHbIX U | bubmuorexa [JOK
Ka4eCTBEHHBIX 3a7a4 10 TEME https://m.edsoo.ru/ff0c2a22
"KIIJI TerioBbIX aBurarenci"
[ToBTOpenue, oboOIICHNE.
97 Pemenue pacueTHbIX 1 1 bubnnorexa [JOK
Ka4eCTBEHHBIX 3a7a4 10 TEME https://m.edsoo.ru/ff0c2b30
"KII/ snexkTpoycTaHoBOK"
IToBTOpenue, 0000IICHHUE.
98 Ha60pETopHHe pa6H(:TI>1 o Kypcy 1 1 buomiorexa IOK
https://m.edsoo.ru/ff0c2¢c52
"CBeToBbI¢ sBICHUS"
IToBTOpeHue, 0600mEeHne. Pabora
99 c TGKC]I“)aMI/I rio TeMIeH"BaKOHLI 1 bubmorexa LIOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenwue, 0600meHue. PaGora
100 c TechaMH rio TGM:I"KOJ'I663HI/I${ u 1 buomrorexa OK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHne. PaGoTta
101 c TechaMH n’o TeMEl”CBeTOBHe 1 bubmmorexa LIOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o600meHue. Pabora
102 ¢ Tekctamu 1o TeMe "KBaHTOBas u 1
sanepHas Gpusuka'
OBILIEE KOJIMYECTBO YACOB I10 102 7

[MPOT'PAMME







MMPOBEPSIEMBIE ITIPEJMETHBIE PE3YJIbTATHI OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUA

7 KJIACC

Kox
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPpaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

1.1

HCII0JIb30BATh U3YUCHHBIC ITIOHATUA

1.2

1.3

1.4

1.5

pasiinvdaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOG SABJICHUC

pacrio3HaBaTh NPOSIBIEHUE H3YUEHHBIX (HU3UUYECKUX SBICHUH B
OKpY’KaloIIeM MHUpE, B TOM YHcie (GU3NIECKUE SIBICHHUS B IPUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B yueOHYI0, BBIACIATD

CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (PU3NUECKUX SIBICHUI

OINMCHIBaTh M3YYECHHbIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCIONIb3Ys (PU3MYECKHE BEJIUYUHBI, MPU ONHMCAHUU IPABUIBHO
TPAaKTOBaTh (PU3UUYECKUH CMBICH MCIOJB3YEMbIX BEIUYMH, HX
0003HAUYEHUsSI W EOUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh
(GopMysBl, CBS3BIBAIOLINE JaHHYI (U3UYECKYI0 BEIUYHHY C
JPYTMMH BETUYUHAMU, CTPOUTD I'paUKK U3YUEHHBIX 3aBUCUMOCTEM

(I)I/I3I/ILIGCKI/IX BCINYHNH

XapaKTCPU30BaTh CBOMCTBa TECII, (I)I/ISI/I‘ICCKI/IC SABJICHUA U IMPOLICCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IPU OTOM JdaBaTb CJIOBCCHYIO
q)OpMYJ'II/IpOBKy 3aKOHa MW 3alnucChIiBaTb €10 MaTCMaTH4YCCKOC

BBIPA)KCHHE

1.6

OOBSACHATH (PU3UYECKHE SBJIEHUS, POILIECCHl U CBOWCTBA Tell, B TOM
4ylucllie M B KOHTEKCTE CHUTyaluill MpakTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISIBIATH NPUYMHHO-CIIEACTBEHHbIE CBSI3H, CTPOUTH
oObsicHeHHe M3 | — 2 JIorMYecKkux IaroB ¢ omopoil Ha 1 — 2
U3YyYEHHBIX CBOMCTBAa (DM3UYECKUX SBICHUH, (U3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTU

1.7

pemaTth pacyéTHbie 3a1aud B 1 — 2 nelcTBUs, UCTIONb3Ys 3aKOHBI U

(dbopMynbl, cBsi3bIBalOlME (DU3MUECKHE BEJIIMYUHBL: HAa OCHOBE




aHaJin3a  yCJIOBUA 3agadun 3aIllMCbIBATh KpaTKoeC YCJIOBHC,
IIOACTAaBJIATH q)I/ISI/ILIeCKI/Ie BCJIIMYHUHBI B (bOpMy.TIBI H IPOBOAUTH
pvaéTm, HaxXoIuTh CIHpPaBOYHBIC JAaHHBIC, HGOGXOI[I/IMBIG JUIA
peICHUA 3aJa4, OLICHMUBAThb PEAINCTUYIHOCTD HOHy‘lCHHOﬁ

(hu3HUECKON BETUIMHBI

1.8

pacrmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO DPEUIUTh MPH TTOMOIIN
(u3MUeCKUX METOAOB, B ONHCAHUM HCCJIEIOBAaHUS BBIIEIATH
MpoBepsieMoe  MpEeAnoyioxkeHue  (rumoresy),  pasiauyarb U
WHTEPIPETUPOBATH IMOJYUYCHHBIN pe3ylbTaT, HAXOAUTh OIIUOKU B

XOJ¢€ OIlbITa, ACJIaTh BBIBOJBLI I10 €TI0 pE3yJjibTaTaM

1.9

1.10

MPOBOJIUTH OMBITHl 1O HAOMIONEHHUIO (DU3MUYECKUX SIBICHUN WIIH
¢u3nueckux  CBOWCTB  Tel:  (opMyiaHpoBaTh  MPOBEPSIEMbIE
NPENOoNI0KEeHNsI, COOUpaTh YCTAHOBKY U3  MPEAJIOKESHHOTO

O60py,I[OBaHI/I$I, 3allMChIBATh X0/ OIIbITa U (I)OpMyJ'II/IpOBaTB BBIBOJbI

BBIIIOJIHATD NPSAMBIE U3MEPEHUS C UCIIOJIB30BAHUEM aHAJIOIOBBIX U
UG POBBIX MPUOOPOB, 3AMKUCHIBATH MMOKA3aHHs MPHOOPOB C YIETOM

3aJJaHHOI aOCOIOTHOM MOTPEIHOCTH U3MEPEHUI

MPOBOJIUTH HMCCJICIOBAHUE 3aBUCHUMOCTH OJHOM  (HU3HUUECKOI
BEJIMYMHBI OT JPYrOMl C MCIIOJIb30BAHUEM MPSIMBIX H3MEPEHHU,
y4acTBOBATh B IJIAHUPOBAHMHM YYEOHOTO WCCIIEAOBAaHHS, COOMpATh
YCTAHOBKY M BBINOJHATh HM3MEPEHMS, CIEeays IPELIOKEHHOMY
mIaHy, (UKCUPOBATh pPE3yibTaThl TOJYYCHHOM 3aBUCHMOCTH
(U3MYECKUX BEIUMYUH B BUJAE MPEATOKEHHBIX TaOIUI U TPauKOB,

ACJIaTh BBIBOAKI IO PE3yJIbTaTaM UCCICAOBaHUA

1.12

1.13

MIPOBOANTE KOCBCHHBLIC HU3MCEPCHHA Q)HSI/I‘IQCKI/IX BCJIIMYHH, CICOYyA
HPCHHOX(CHHOﬁ HHCTPYKIHU: IIpru  BBIIIOJIHCHUU H3MCpCHHI>i
CO6I/IpaTL OKCIICPUMCHTAJIIBHYIO YCTAHOBKY M BBIYHCIIATH 3HAYCHHC

HCKOMOM BEITUYUMHEI

CO6JIIO,Z[8.TB npaBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOpPHBIM 000PYyIOBAaHUEM

1.14

yKa3plBaTh IMPUHLUUIBI JACHCTBUS NPUOOPOB U  TEXHUYECKUX
YCTPOMCTB, XapakTE€pU30BaThb IPUHLHUIBI JCHCTBUS W3YyYECHHBIX
npUOOPOB M TEXHUYECKUX YCTPOMCTB C IMOMOIIBIO MX ONMCAHMS,
UCTOJB3ysd 3HAaHUS O CBOWCTBaX (DU3MYECKHX SBICHUH H

HE0OX0ouMbIe PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

1.16

1.17

1.18

NPUBOANTH TPUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
NPaKTHYECKOTO  HUCIONB30BaHUS  (DU3MYECKUX  3HAHUH B
MOBCETHEBHON KM3HU i1 oOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHMn ¢ TpuUOOpaMH M TEXHHYECKUMH yCTPOMCTBaMH,
COXpPAaHEHHs 3/10pOBbS U COOJIIOJICHUS HOPM 3SKOJOTHUYECKOTO

MOBE/ICHUS B OKpY XKaIolIei cpene

OCYIIECTBISITH OTOOP UCTOYHUKOB MHGOpMaluu B cetu MHTepHET B
COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3alpoCOM, Ha OCHOBE
MMEIOIUXCA 3HAHUN U MyTEM CpPaBHEHHs Pa3IMYHBIX UCTOYHHKOB
BBIICTISITE MH(POPMAIUIO, KOTOpas SBISICTCS MPOTUBOPEUUBOUN HITH

MOJKET OBITH HeﬂOCTOBepHOﬁ

HCIIO/Ib30BaTh npu BBIIIOJIHCHUU yueOHBIX 3alaHui
HAYYHOMOIYJISIPHYIO ~ JIUTEPATypy  (U3HYECKOTO  COJEpIKaHMS,
CIIpaBOYHBIE MaTEpUallbl, pecypcbl cetd MHTepHer, Bianerhb
puéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus

nH(OpMAaLIUY U3 OJHOM 3HAKOBOU CUCTEMBI B IPYTYIO

CO03/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE M YCTHBIE COOOIIICHHS
Ha OCHOBe 2 — 3 WUCTOYHHUKOB HH(OpMaANMU (PU3HUECKOTO
COJIep>KaHusl, B TOM YHCIIe MyOIUYHO JIeNaTh KpaTkue COOOIIEeHUs O
pe3yabpTaTax MPOEKTOB WM Y4eOHBIX HCCIEAOBAaHUM, TPU STOM
IPaMOTHO HCIIOJIb30BaTh W3yUYEHHBIN MOHATUHHBIN ammapar Kypca

(U3HKH, COPOBOKIATh BHICTYIIJIEHUE MPE3eHTALUe

1.19

8 KJIACC

MpU  BBIOJHEHWH  y4EOHBIX TMPOEKTOB M  HCCIENOBAaHUM
pacmipenenaTth O0SI3aHHOCTH B TPYINE B COOTBETCTBUH C
MOCTaBJICHHLIMHM 3aJauaMH, CJCAUTh 3a BBIIOJHEHHEM ILIaHa
JIIEMCTBUI, aJeKBaTHO OIIEHWBaTh COOCTBEHHBIM BKJIad B
JIeATeILHOCTD TPYMIIBL, BBICTPaNBaTh KOMMYHUKaTUBHOE

B3aUMO/ICIICTBUE, YUNTHIBASI MHEHHE OKPY KAFOIIUX

Kon
NpoBepPsieMoOro
pe3yJjabTaTa

IIpoBepsiemble peIMeTHBIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT0 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BaTh IOHATHA




1.2

1.3

pas3iiniaTth ABJICHHUA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bHSH‘ICCKOC SABJICHUC

pacrno3HaBaTh MPOSBIEHUE H3YUYEHHBIX (PU3MUECKUX SBJICHUNA B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie GU3NIEeCKUe SIBICHHUS B IPUPOJE,
IIPH 3TOM IEPEBOAUTDH NMPAKTUUECKYIO 337auy B YU4EOHYIO, BBIIEIATh

CYLIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUIN

1.4

OIMCHIBATh M3YYCHHBIE CBOWCTBA TeN W (PU3MUYECKUE SIBICHHUA,
UCHONb3Yyd (PU3MUYECKHE BEIUYMHBI, HPU OMNMCAHUM IPABUIBHO
TPaKTOBaTh  (U3WYECKUH  CMBICT  HMCIOJB3YEMBIX  BEJIHYHH,
0o0O3HaUeHUsT M eIUMHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GopMyTBl, CBSI3BIBAIONINE JaHHYIO (U3UYECKYIO0 BEIUYHHY C
JPYTUMH BEJIMUYMHAMM, CTPOUTH IpaUKH N3yUEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEIIMYUH

1.5

1.6

XapaKTepU30BaTh CBOMCTBA Tel, (DU3UYECKHE SBICHUS U MPOIECCHI,
HCIOJIb3ySl M3YYEHHbIC 3aKOHBI, IIPU OTOM JaBaTb CJIOBECHYIO
GbOopMyJIHPOBKY 3aKOHa © 3alUCBhIBAaTh €ro MaTeMaTHYECKOE

BBIPAKCHUC

OOBACHATH (PU3UYECKHE MTPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCJIEC U B
KOHTEKCTE CUTyaluid MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATh TPUYHMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1 — 2 5norudeckux IMIaroB ¢ MOMOUIbI0 1 — 2 M3y4YEeHHBIX CBOMCTBA

(bu3NYeCcKUX SIBICHUN, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemars pacy€THbIe 337auu B 2 — 3 EHCTBUS, UCIIOJIb3YS 3aKOHBI U
¢bopMynbl, CBs3bIBaOIIME (U3UUYECKHUE BEIWYMHBI: Ha OCHOBE
aHallM3a yCJIOBHUs 3a/1a4M 3alMChIBATH KPATKOE YCIIOBUE, BBIABIIATH
HE/OCTATOK JAaHHBIX JUIS pelIeHHs 3a/aud, BBIOMpPATh 3aKOHBI U
(dhopMyIbl, HEOOXOIUMBIE AJisi €€ pellleHus, MPOBOJUTH Pacu€Thl U
CpaBHUBATh IOJYYEHHOE 3HaueHHE (U3NYECKOH BEIMYUHBI C

HU3BECTHBIMU JaHHBIMH

1.8

pacrno3HaBaTh IpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU
(GU3NYEeCKUX METO/OB, MHCIIONB3Ysl OIUCAHHWE HCCIEI0BaHMS,
BBIIEIIATH IPOBEPAEMOE NIPEAIIONIOKEHUE, OLICHUBATh IIPAaBUILHOCTH

nopsaaka ImpoBCACHUA UCCIICAOBAHUA, NCTIATh BHIBO/IbL

1.9

OpOBOAWUTL OIBITHL II0 HaGJHO,Z[eHI/IIO q)HSI/I‘IeCKI/IX SIBJICHUN WIIN

(bU3MYecKuX  CBOMCTB  Teln:  (HOpMYyIHpOBaTH  MPOBEPSIEMBIC




1.10

NPENoJIoKEeHUsI, COOUpaTh YCTAHOBKY U3  IPEAJIOKEHHOTO

O60py,I[OBaHI/I$I, OIIMCBIBATh X0/ OIIbITa U (I)OpMy.]'II/IpOBaTL BBIBObI

BBITIOJIHATH MPSIMbIE M3MEPEHUS C HCIOJIb30BAHUEM AaHAJOTOBBIX
npuOOpOB H  JAaTYMKOB (DM3MYECKUX BEIUYHMH, CpPaBHUBATH
pe3yapTaThl HM3MEpPeHUH C y4€ToM 3aJaHHOM  aOCOIMIOTHOM

MOrPELMTHOCTH

1.12

MPOBOJUTH MCCIEOBAHUE 3aBHUCHUMOCTH OJHOH  (PU3UUECKOM
BEJIMYHMHBI OT JAPYIrOM C HCIOJB30BAHUEM IMPSAMBIX H3MEPEHUM:
IUIAaHUPOBATh HCCIIEIOBAaHUE, COOMpPATh YCTAaHOBKY M BBIIOJHATH
U3MEpEHUs, Ccleqysd MPeAJoXKEHHOMY IUIaHy, (UKCUPOBATh
pe3yabTaThl MOJTYYCHHOW 3aBUCUMOCTH B BUJIE€ TaOJUIl U TPpadUKOB,

ACJIaTh BbIBOABI IO PE3yJIbTaTaM UCCIICAOBAHUA

IPOBOJUTh  KOCBEHHbIE M3MEpeHHs  (U3NYECKUX  BEIUYMH:
IUIAaHUPOBaTh ~ WM3MEpPEHUs,  coOupaThb  SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJI€Qys MPEMJIOKEHHONM WHCTPYKLHMH, U BBIYHUCIATH

3HAa4YCHUC BCIINYHNHBI

1.13

CO6J'II-O,[L8.TB npaBujla TCEXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOpPHBIM 000PYyI0BAaHUEM

1.14

1.15

1.16

XapaKkTepu30BaTh MPUHLUIBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa MX OIMCAHMS, HCIOJIB3Ys
3HaHHA O CBOWCTBaX (U3MUECKUX SBJIEHUH U HEOOXOAUMBbIE

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTHU

pacrno3HaBaTh MPOCTHIE TEXHUYECKHE YCTPONCTBA U H3MEPUTETIbHBIC
HpI/I60pI)I 10 CXeMaM MU CXEMAaTUYHBIM PUCYHKaM, COCTABJISATb CXCMbI
ANEKTPUYECKUX IIeTel C TMOCIeOBAaTeIbHBIM U TapalliebHBIM
COCMHEHUEM DJIEMEHTOB, pa3jnyas yCJIOBHBIE O0O3HAYCHUS
AJIEMEHTOB JIEKTPUYECKHX IeTeH

MPUBOJUTh TpUMEphl (HaXOAWTh HWH(MOpPMALUIO O TpHUMEpax)
IMPAKTUYICCKOT' O HUCITIOJIB30BAHUA (1)I/ISI/I‘I€CKI/IX 3HaHUU B
MOBCEIHEBHON JKM3HHM JUIs oOecredeHuss Oe30MacHOCTH MpHU
oOpamieHun ¢ mnpubOpaMd © TEXHHUYECKHUMH YCTPOWCTBAMH,
COXPaHEHHUS 3[0OPOBbS M COOJIOACHHS HOPM 3KOJIOTUYECKOTO

MOBEICHUS B OKPY’KAIOILIEH cpefie

1.17

OCYIIECTBIIAITh MOUCK HMH(pOpManMM (U3NYECKOTO COJEp’KaHUS B

cetu IHTEpHET, HA OCHOBE UMEIOLUXCS 3HAHUM U ITyTEM CPaBHEHUS




1.18

1.19

JOIMOJIHUTCIBbHBIX HCTOYHHMKOB BbIACIATH I/IH(l)OpMaL[I/IIO, KOTOpasa

SABJIACTCA HpOTI/IBOpC‘IHBOfI WJIA MOYKET OBIThH HG,Z[OCTOBCpHOI;'I

UCIOJb30BAaTh IPHU BBINOJIHEHUM Y4eOHBIX 3aJaHUil Hay4HO-
MOMYJIIPHYIO JINTEPaTypy (PU3HUECKOro COJEpKaHUs, CIIPABOYHBIC
MaTepuaibl, pecypcsl cetu VHTepHeT; BiaaeTs IpuéMamu
KOHCIIEKTHPOBAHUS TEKCTA, MPeoOpa3oBaHus HHPOPMAITIH U3 OJHOM

3HAKOBOW CHUCTEMBI B IPYTYIO

cO3/aBaTb COOCTBEHHbIE IHCHbMEHHBIE U KpaTKUE YCTHBIE
cooOmeHus, 0000mass HHHOPMALUIO U3 HECKOJBKUX HCTOYHHKOB
(U3MYECKOTO COJEepKaHUs, B TOM YUCJE MyOJIUYHO MPEICTaBIATh
pe3yJIbTaThl IPOEKTHOMN UIT UCCIEN0BATEIbCKOM NESITENbHOCTH, IPU
3TOM TPaMOTHO MCIOJb30BAaTh M3YUYECHHBIA IMOHATUWHBIN amnmapar

Kypca (pU3UKH, CONPOBOXK/IATH BHICTYIUICHUE MTPE3CHTAIIUCH

1.20

9 KJIACC

IIPY BBINOJHEHUH Y4€OHBIX IPOEKTOB U UCCIIEIOBAHUIN (PU3HUECKUX
IIPOLIECCOB pacIpesiesiATh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMM 33Ja4aMM, CIECIWTHh 3a BBIIIOJIHEHUEM IUIAHA
JNEUCTBUM U  KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBATh
COOCTBEHHBI BKJIaJ] B JEATEIBHOCTb TPYIIIbl, BbICTPAaUBaTh
KOMMYHHMKAaTUBHOE  B3aUMOJEWCTBUE, MPOSABIAS  T'OTOBHOCTH

paspeniaTh KOH()IUKTHI

Kon
NpoBepPsieMoOro
pe3yjabTarta

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

1.1

1.2

HCII0JI30BAaTh U3YUCHHBIC ITOHATHUA

pa3jiniaTh ABJICHHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINUX JAHHOC (i)I/I?)I/I'—IeCKOG SIBJICHUC

1.3

pacrno3HaBaTh MpPOSBIEHUE H3YUYEHHBIX (PU3MUECKHX SBICHUNH B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie GU3NUECKUe SABICHUS B IPUPOJIE,
MIPH 3TOM NEPEBOAUTDH NMPAKTUUECKYIO 337auy B YUEOHYIO, BbIIEIATh

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKM) PUINICCKUX SIBICHUI

1.4

OIMUCBIBATL H3YYCHHBIC CBOMCTBA TEII U (1)I/I3I/I‘IGCKI/IG SBJICHUA,

HCIIOJIB3YS (bHSPI‘ICCKI/Ie BCJIMYWHBI, IIPH OIIHCAHUU IIPABUIBHO




TPaKTOBaThb  (U3MYECKUH  CMBICT  HCHOJB3YEMBIX  BEJIMYHH,
0003HaUeHUsT M eIUHHULBI (U3NYECKUX BEJIWYHMH, HAXOAUTh
(bopMysBl, CBS3BIBAIOLINE JaHHYI (U3UYECKYIO0 BEIUYHUHY C
JPYTUMH BEJIMYUHAMM, CTPOUTH IPaUKU N3yUEHHBIX 3aBUCUMOCTEN

(hU3HYECKUX BEIUYUH

1.5

1.6

1.7

1.8

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS U MPOIECCHI,
WCIIONIb3Ysl M3y4YEHHbIE 3aKOHBI, MPH 3TOM JaBaTh CJIOBECHYIO
GbopMyIHpPOBKY 3aKOHa H 3alUCBhIBAaTh €ro MaTeMaTHYECKOe

BBIPA’XCHHUC

OO0BSACHATH (hM3HUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IIPUUMHHO-CIICICTBEHHBIE CBSI3HU, CTPOUTH OOBSICHEHHE W3
2 — 3 JOTMYEeCKUX IIAroB C MOMOIIBI0 2 — 3 M3YYEHHBIX CBOMCTBA

(1)I/I3I/I‘IGCKI/IX HBHCHHﬁ, (1)I/ISI/I‘IGCKI/IX 3aKOHa UJIM 3aKOHOMCPHOCTHU

pemate pacuéTHble 3a7auu (omuparoniyecs Ha cucreMy u3 2 — 3
ypaBHEHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBS3BIBAIOLINC
¢u3nuecKkue BENMYUHBI: HA OCHOBE aHalHM3a YCJIOBHUS 3a/ladyd
3aMUChIBaTh KPATKOE YCJIOBHE, BBISIBIATH HEIOCTAIONIUE WU
M30BITOYHBIE IaHHBIC, BRIOUPATH 3aKOHBI U JOPMYITBI, HEOOXOIMMbIE
JUTSL PEIIeHUs], IPOBOJANTHh PACUEThl M OLICHUBATh PEATMCTUYHOCTH

MOJIYUCHHOTO 3HAUCHUSA (I)I/I3I/I‘ICCKOI\/’I BCIIMYHHBI

pacro3HaBaTh IMpOOJEMBbI, KOTOPbIE MOXKHO PELIUTh IMpPU ITOMOIIU
(U3MUECKUX METOJIOB, UCIIOJIB3Ysl ONIMCAHUE UCCIIEIOBAHMSI, BBIICIIATD
IIPOBEPSEMOE TMPEATIONOKEHNE, OLEHUBATh MPABUIBHOCTh IOPSAIKA
MIPOBEJICHUST MCCIECNIOBaHMs, [EJIaTh BBIBOJABI, HHTEPIPETUPOBATH

pe3ysbTaThl HAOIIOICHHIA U OTTBITOB

1.9

1.10

MIPOBOJMTH ONBITHI M0 HAOTIOACHHUIO (PU3NUYCCKUX SBICHUN HITH
(bU3MUECKUX CBOMCTB TeIl: CAMOCTOATEIHHO COOMPATh YCTAHOBKY M3
M30BITOYHOTO HaOOpa 00OpYAOBaHMS, ONMMUCHIBATH XOJ OMBITA U €T0

pe3yabTaThl, GOPMYITUPOBATH BBIBOBI

MPOBOJIUTh TIPU HEOOXOIUMOCTH CEPHI0 TPSMBIX H3MEPEHUIA,
OTpeIeTIsisl CpeHee 3HAuYeHHe H3MepseMoil BenuuuHbl ((pokycHoe
paccrosiHue coOuparoIel JTHH3bI), 000CHOBBIBATH BBHIOOP crocoba

U3MEpEeHUS (M3MEPUTEITHHOTO MpUOopa)




IpOBOAUTL UCCIICAOBAHUC 3aBHUCUMOCTEH (1)I/I3I/I‘ICCKI/IX BCJIMYHUH C
UCTIOJIB30BaHUEM MPSIMBIX U3MEPEHHI: TUIAHUPOBATh UCCIIEIOBAHUE,
CaMOCTOSITENIbHO COOMpPATh YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTATHI
MOJTY4YEHHOH 3aBUCHMOCTH (DPU3NYECKUX BEIMYUH B BHJE TaOIHMIIN

Fpa(l)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

1.13

MPOBOJANTh  KOCBEHHBIC W3MEpPCHHS  (PU3MYECKHX  BEIUYUH:
IUIAaHUPOBATh ~ W3MEpEHHus,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBINOJHATh M3MEPEHUSA, CIEAysS MPEII0KEHHON
WHCTPYKUMHU, BBIYKCIATH 3HAYCHUE BEJIMYMHBI U aHAIU3UPOBATH
MOJyYEHHBbIE pe3yJIbTaThl € Y4YE€TOM 3aJaHHOM MOTPEIIHOCTH

HU3MEpEHUI

CO6J'IIOI[3.TB [mpaBujia TCXHUKHU 0€e301macHOCTH Ipu pa60Te C

1a00paTOpPHBIM 000pyT0BaHHEM

1.14

1.15

1.16

1.17

pa3nuyaTh OCHOBHBIC MPU3HAKU M3YUYCHHBIX (DU3NYECKUX MOJETICH:
MaTepualipHas TOYKa, aOCOIIOTHO TBEPAOE TENO, TOUYCUHBIH
HMCTOYHMK CBETA, Jyd, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa,

HYKJIOHHAs MOACIIb aTOMHOTI'O Apa

XapaKkTepu30BaTh MPUHLUIBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa MX OIMCAHMS, HCIOJIB3Ys
3HaHHA O CBOWCTBaX (U3MUECKUX SBJIEHUH U HEOOXOAUMBbIE

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTHU

HCIIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PUCYHKHM M3yUYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  M3MEPHUTENbHBIX  HpUOOpPOB U
TEXHOJIOTUYECKUX MPOLECCOB MPH PEIICHUH YUeOHO-IPAKTUYECKUX
3aJ]1a4, ONTUYECKHE CXEMBI JJIs IOCTPOSHUS N300pakKeHU B IIIOCKOM
3epKaie ¥ coobuparomieil TuH3e

NPUBOAUTH TpPUMEpHl (HAXOAUTh HWHPOPMALMIO O MPUMEPAX)
MPAKTUYECKOIO0  HCIOJIb30BaHMUS ~ (U3MYECKUMX  3HAHUM B
MOBCETHEBHON KM3HU Uil  obOecrieyeHus Oe30MacHOCTH IpH
oOpameHun ¢ mnpubopaMd UM TEXHHYECKMMH YCTpPONCTBaMH,
COXpaHEHHs 370pPOBbS U COOJIOACHUS HOPM SKOJIOTUYECKOTrO

MOBEICHUS B OKPY KAIOILIEH cpelie

1.18

OCYILLECTBIIATh NMOUCK HMH(pOpMAIMM (PU3HMUECKOrO COAEpKaHHUsS B
cetu VIHTEpHET, CaMOCTOATENBHO (HhOPMYIUPYs TOUCKOBBIN 3ampoc,

HaXxOIUTh IMYyTH OMNpEAENeHUS JIOCTOBEPHOCTH  IOTYYEHHOMN




1.19

1.20

1.21

nH(OpPMAlIMM HAa OCHOBE MMEIONIUXCS 3HAHUW M JTOTIOJHUTEIHHBIX

HMCTOYHHKOB

UCIOJb30BAaTh IPHU BBINOJIHEHUM Y4eOHBIX 3aJaHUil Hay4HO-
MOMYJIIPHYIO JINTEPaTypy (PU3HUECKOro COJEpKaHUs, CIIPABOYHBIC
MaTepuaibl, pecypcsl cetu VHTepHeT; BiaaeTs IpuéMamu
KOHCIIEKTHPOBAHUS TEKCTA, MPeoOpa3oBaHus HHPOPMAITIH U3 OJHOM

3HAKOBOW CHUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOILEHHUS Ha
OCHOBE WH(POpPMAIIUU M3 HECKOJBKHX HCTOYHUKOB (PUIUYECKOTO
CoJiepKaHusl, MyOJIUYHO MPEJICTABIATh PE3YIbTAaThl IPOSKTHON HUITN
HCCIEAOBATEIIbCKON  NIEATENIbHOCTH, TPH  3TOM  TPaMOTHO
WCIIOJIb30BaTh M3YUYEHHBIH TOHSATUHHBIA ammapar Hu3y4aeMoro
paznena (U3MKKH U COMPOBOXKAATH BBICTYIUICHUE IPE3EHTAllUeH C

y‘IéTOM 0COOEHHOCTEH AyJUTOPpUU CBEPCTHUKOB

MIPH BBIMOJHEHUN YYEOHBIX TPOEKTOB U UCCIIEIOBAHUMN (PU3HUECKUX
IIPOLIECCOB paclpeaesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 3a/Jla4aMH, CIEAWTh 34 BBINOJHEHUEM IIJIaHA
JNEWCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATENBHOCTh TPYIIIbI, BBICTPAaUBATh
KOMMYHUKAaTUBHOE  B3aMMOJICUCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHGIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KVIIACC

Kon Kon

1.1

pasjiena 3JIEMEHTA
®U3UKA U EE POJIb B TIO3HAHUU OKPYXXAIOIIET'O MHUPA

IIpoBepsiemble 31eMEHTBHI COIeP:KAHUS

duszuka — Hayka O NpUpoAe. SIBiIeHUs NpPUPOIBIL.
dusnyeckue SABICHMS: MEXaHUYECKUE, TEILIOBBIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

®dusnyeckue BenuuuHbl. M3mepeHue (uzMuUecKUx
BenuunH. ®Pusnyeckue npubopsl.  IlorpemHocTs

U3MepeHuil. MexxayHapoiHasi CUCTEMA €IMHUIL

1.3

1.4

1.5

EcrecTBeHHOHAYYHBII METOJ MMO3HAHMSA: HAOJIIOICHUE,
IIOCTAaHOBKA Hay4YHOI'O BOIPOCA, BBIABH)KEHHUE TUIIOTES,
HKCIIEPUMEHT MO0 IIPOBEPKE THUIOTE3, OOBSICHEHUE

Ha6moz[aeMor O SABJICHUSA
Omnucanue (I)I/I3I/I‘-ICCKI/IX SIBIICHUI C HOMOIIIBIO MOAEIEH

[TpakTryeckue paboOTHI:

#H#HPar###l3mepenne pacCTOSTHUN.
#i#Par#Ht#l13MepeHne 00bEMa JKUIKOCTH M TBEPIOTO
Tena.

#H#HPar###Onpegenenre pa3MepoB MajbIX TENl.
##HPart##lI3Mepenue TemmepaTypsl IpH  TTOMOIIU

KUAKOCTHOI'O TCPMOMCETPA U JaTUUKaA TCMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEILIECTBA

2.1

#H#HPar###CTtpoeHnne BelecTBa: aTOMBI M MOJICKYJIHI,
ux pasMepbl. ONBITHI, TOKA3bIBAIOIINE JHUCKPETHOE

CTPOCHUE BCUICCTBA

2.2

#it#HPar#H#H][Bmokenne  dactuiy  BemiecTBa.  CBS3b
CKOPOCTH JBWXXEHHUSI YacTULl C TeMIepaTypoil.

BbpoynoBckoe nmxkenue, nuddysus

23

B3anmoaeiicTBre YacTUIl BELIECTBA: IPUTSHKEHUE U

OTTAJIKMBAHHUC




HiHPar### ArperaTHble COCTOSIHUSI BEILIECTBA:

CTPOCHHE rasos, JKHIKOCTEN " TBEPIBIX
24 (kpucTauIMyeckux) Tel.  B3auMocBsizb  Mexay
CBOMCTBAaMHM  BEIIECTB B  Pa3HBIX  arperaTHhIX
COCTOSIHUSIX U UX aTOMHO-MOJICKYJISIPHBIM CTPOECHUEM
2.5 OCO0EeHHOCTH arperaTHBIX COCTOSIHUN BOJIBI
[TpakTuyeckue pabOTHI:
#H##Par###OneHka qTuaMerpa aToMa METOZ0M PsIIOB (C
UCTOJIb30BaHuEeM GoTorpaduii).
2.6 HH#HPar###ONBITBL 10 HAOMIOAEHUIO  TEINIOBOIO

pacIIMpEHHUs Ta30B.
HHHPar###ONbITEl 110 OOHAPYKEHHUIO JEHCTBHS CHII

MOJIEKYJIIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 MexaHudeckoe JIBIDKCHHE. PaBHOMepHOE Hu
' HEpPaBHOMEPHOE JIB)KCHHE
#i#HPar##Cropoctb.  CpenHsisl  CKOpPOCTh  IpHU
3.2 HEpPaBHOMEPHOM JIBH)KEHHMH. Pacuér myTH U BpeMeHH
JIBYKECHUS
SBnenue unepuuu. 3akoH MHepIUU. B3aumopeiicTeue
33 TeJ KaK MPUYMHA U3MEHEHUS! CKOPOCTH JABUKEHUS TEJl.
Macca kak Mmepa HHEpTHOCTH Teja
14 #H##HPar###l notHOCTS BemiecTBa. CBsA3b IIJIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIe 00BEMA BeIecTBa
35 Cuita KaK XapakTepUCTHKA B3aUMOJIEUCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MTOMOIIBIO JUHAMOMETPA
37 #H##HPar### IBnenne TAroreHus U cuia Tsokectd. Cuna
' TSKECTH Ha Jpyrux miaHerax. Bec tema. HeBecomocTs
13 Cwia tpenus. TpeHUE CKONBbXEHUS U TPEHHUE MOKOS.
' Tpenue B IpUpoe U TEXHUKE
39 #H#HPar###CrioxkeHue Ccuil, HaNpaBJICHHBIX IO OJHOM
' npsMoid. PaBHoieliCTBYO1IAs CHIT
3.10 [TpakTrueckue pabOTHI:




3.11

3.12

OnpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBHYKEHUS
(wrapuka B JKUAKOCTH, MOJEIH 3IIEKTPUUYECKOrO
aBToMoOWIsE W Tak ganee). OmnpenencHue cpeaHen
CKOPOCTH CKOJIbXEHHMA Opycka WIM IIapuka 110
HAKJIOHHOM IulocKocTH. OrmpeneneHue IUIOTHOCTU
TBEépIoro  tema.  OmbITl,  JEMOHCTPHUPYHOIUE
3aBUCUMOCTh PACTsDKEHUs (nedopMarvin) npyKUHbI OT
HOPUIOKEHHOW cuibl. ONBITHL, JAEMOHCTPHUPYIOLIUE
3aBHCUMOCTb CHJIbI TPEHMSI CKOJIBKEHMSI OT BEca Tena U

XapaKTepa COIMPHUKACAOIUXCs HOBerHOCTeﬁ

dusnuecKkue BICHUS B IPUPOJE: IPUMEPHI JBHKEHUS C
Pa3IMYHBIMK CKOPOCTSIMHM B )KMBOM M HEXKMBOM IPUPOJIE,

HeﬁCTBHC CHJIbI TPCHUA B IIPUPOAC U TCXHUKC

Texuuueckue YCTpOﬁCTBaI JAUHAMOMCTP, HOAIIHUITHUKHN

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

JaBnenue TBEpmoro tena. CrocoObl yMEHBIIEHUS U
YBEJIMUYEHUS AABJICHUS

I[aBJ'IeHI/Ie raa. 3aBHCHUMOCTh JdaBJICHHUA Ta3a OT

00BEMa, TeMIepaTypbl

4.3

4.4

4.5

4.6

Hepenaqa JaBJICHHUA TBép)]I)IMI/I TCJIaMU, XUAKOCTIAMHU U

razami. 3akoH Ilackams. IITHeBMaTHUeCKHE MaIIMHBI

3aBUCHMOCTh JaBJICHUS OJKUAKOCTU OT TIyOWHBI.
[MuapocraTudeckuit napajiokc. CooOmaromuecs

COCyHbI. FI/IIIp ABJIMYCCKHUEC MCXaHHU3MbI

Atmocepa 3emnu W arMocepHOe JIaBJICHHE.
[IpyunHBl CyHIECTBOBAHMSI BO3AYLIHOW 0O0OJIOYKHU
3emuu. OmnpiT Toppuueinnu. 3aBUCUMOCTh
aTMoc(epHOro naBie€HUS OT BBICOTHI HaJ YPOBHEM
Mopsi

N3mepenne armochepHoro mamieHus. [Ipubopsr st

U3MEpEeHus: aTMOC(EepHOro aBICHUs

4.7

JleficTBHe KMAKOCTH M ra3a Ha IOTPYKEHHOE B HHUX
Teno. BeiTamkuBaromas (apxuMenoBa) cuiia. 3aKoOH

Apxumena




4.8

[InmaBanue Ten. Bo3ayxornaBanue

4.9

[TpakTuyeckue pabOTHI:

HccrnenoBanne 3aBUCHMOCTH Beca Tela B BOJIE OT
00béMa TOTpY)KEHHOW B IKHIKOCTh 4YacTH Tela.
OmnpeneneHre BBITAIKUBAIOIIECH CHUJIIbI, JEUCTBYIOIIEH
Ha TeJo, MOrpykéHHoe B KuUAKocTh. lIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, NEHCTBYIOIICH
Ha TEII0 B JKUIAKOCTH, OT Macchl Tela. OIBITHI,
JIEMOHCTPHUPYIOLIME 3aBUCUMOCTh  BBITAJIKHUBAKOLIECH
CUJIbI, IEHCTBYIOIIEN Ha TEJIO B KUJKOCTH, OT 00bEMA
MOTPY>KEHHOM B AKUIKOCTh YAaCTH Te€Jla U OT IUIOTHOCTH
kuakoctu.  KoHCTpyupoBaHme — apeomeTpa WM
KOHCTPYMpPOBAHHE JIOJKM U  ompeneneHue  eé

rPy30M0ABEMHOCTH

4.10

du3nyeckue SIBJIICHUA B nmpupoac: BIIMAHHUC
aTMOC(I)epHOFO JaBJICHUA  Ha JKUBOM OpraHu3Mm,

TJIaBaHue PhIO

4.11

TexHuueckue ycTpoicTBa: coOOMIArOIeEC COCYbI,
YCTPOMCTBO BOJONPOBOJAA, THUAPABINYECKUI IIpecc,
MaHOMeETp, 0apoMeTp, BHICOTOMED, OPIIHEBON HacocC,

apeoMmeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas padbora

52 MexaHnndeckass MOIITHOCTD

53 [IpocTeie MexaHW3MBbI: pblyar, OJOK, HaKJIOHHAas

' I0cKOCTh. [IpaBuiio paBHOBECHS pblyara

54 [TpumeHeHue paBuia PaBHOBECHS pblyara K OJI0Ky
«3omoroe  mpaBwio»  MmexaHuku. Koadduuuent

5.5 MIOJIE3HOTO  AeUCTBUA  MexaHu3MoB.  lIpocteie
MEXaHU3MBbI B 6BITy U TCXHUKE

5.6 [ToreHmanbHas SHEPrUM TeJa, MOJHATOr0 HaJ 3eMIIEi

5.7 Kunernueckas sHeprus

sg [Tonnas mexaHuyeckasi SHEprusa. 3aKOH U3MEHEHUS U

COXpPAaHCHUSA MEXaHH4YeCKOMH SHCPIUn
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5.10

[TpakTuyeckue paboOTHI:

#H##Par###Onpenenenne pabOThl CUJIBI TPEHUS TIPH
PaBHOMEPHOM JIBI)KEHUU Te€jJa IO TOPU30HTAIbHOU
NOBEpXHOCTU. [ccnenoBanue yclnoBHH paBHOBECHUS
ppuara. M3mepenue KIIJI HaKIOHHOM IUIOCKOCTH.

HBy‘ICHI/Ie 3aKOHa COXpaHCHUA MEXaHUYeCKOM OHEPIrun

du3nyeckue SBICHHUSI B npupoac: pbHaru B TECJIC

YCJIOBCKA

5.11

8 KJIACC

TexHuueckue yCTpOMCTBA: pblYar, MOABUKHBIA U
HEMNOJIBWKHBIN OJIOKU, HAKJIIOHHAS TJIOCKOCTh, TPOCTHIE

MEXaHU3MBI B OBITY

Kon Kon
pasaena 3JIeMEeHTa

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

6.1

TETUJIOBBIE ABJIEHUA

OCHOBHBIC TIOJ0KEHHS MOHCKYHHPHO—KHHCTHQGCKOﬁ
TCOpHUU CTPOCHUA BCHICCTBA. Macca wu pasMEphbl
MOJICKYJI. OHI)ITI)I, MOATBCPKAAOIIUE  OCHOBHBIC

MTOJIOKEHUS MOJIEKYJISIPHOKMHETUYECKOW TEOPUHU

6.2

Mogenu TBEPHOro, IKUAKOIO M razoo0pa3HOro
coctosiHUM BemiecTBa. Kpucrannnueckue u amopdHbie

TCJ1a

6.3

OObsicHEHHE CBOMCTB I'a30B, )KUJIKOCTEH U TBEPIBIX TEI
Ha OCHOBE IOJOKEHUN MOJIEKYJISIPHOKMHETHYECKOU

Teopun

6.4

CmaumnBaHUe U KalmuJIJIAPHBIC ABJICHUA

6.5

6.6

TennoBoe pacmIMpeHne U cxKaThe

Temneparypa. CBs3b TeMmIepaTypbl CO CKOPOCTBIO

TCIIJIOBOI'O IBHMXKXCHUA YaCTHUIL




BuyTtpeHHss DHEPIUs. CriocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEpPruu: TEIUIonepeaadya U COBEPIICHUE
paboThI
63 Bunsl TEIJIONEepeaun: TEIJIONPOBOJHOCTb,
' KOHBEKLUS, U3JTyYCHUE
KoymmuectBo  TemnoTel.  YaelbHas  TEIUIOEMKOCTH
6.9
BEILECTBA
TernmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOTO OanaHca
611 [InaBieHne ©  OTBEpPAEBAHME  KPHUCTAJUIMYECKUX
' BELLECTB. Y JeNbHAas TEIUIOTA IIJIaBICHUS
[TapooOpa3oBanue u  KoHaeHcanus. Vcmapenue.
610 Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEPATyPhl KUTICHUS OT aTMOC(EPHOTO
JIaBJICHUS
6.13 Bnaxnocts Bo31yxa
6.14 OHeprus TOIMBA. Y IeJbHas TEIIOTa CrOPaHUs
[Tpunmuner  pabotel  TermioBbix aBurateneid  KITJ
6.15 TEIJIOBOTO JABHUTaTelsA. TeINIOBEIE ABUTaTEIN U 3alllUTa
OKPYXaroIIe Cpeabl
616 3aKOH COXpaHEHHs M TpEeBpallleHusi HHEPruu B
' TEIUIOBBIX Ipolieccax
[TpakTudeckue paboThI:
HHHPar###ONBITEL 110 OOHAPYXKEHUIO JIEUCTBUS CHUJI
MOJIEKYJISIPHOTO MPUTSKESHHUS.
#HH#HParf##ONBITEL IO  BBIPALMBAHUIO  KPUCTAJJIOB
6.17 IIOBapEHHO COM MM caxapa.

HH#HPar###OneITel 10 HAONIONEHHIO  TEMJIOBOTO
pacIIupeHHsI Ta30B, )KUIKOCTSH U TBEPIBIX TEIL.
H#HPar#H#OnpeneneHue 1aBjaeHns Bo3yXa B OamoHe

HIIPULA.




HH#HPar###ONBITB, NEMOHCTPUPYIOLIHE 3aBUCHUMOCTh
JABJICHUS BO3[yXa OT ero oO0b&éMa U HarpeBaHUsS WU
OXJIQKICHHUSI.

#i#HPar### IpoBepka TUIIOTE3bI JTUHEHHON
3aBUCHUMOCTH  JUTMHBI ~ CTOJIOMKA  JKHJIKOCTH B
TEPMOMETPUUYECKOIl TpyOKe OT TeMIlepaTyphl.
##Par###Habmonenne  M3MEHEHUST  BHYTPCHHEH
SHEPrUM Tella B pe3yJsibTaTe TEIUIonepeaadn U padoThl
BHEITHUX CHIL.

#i##Par###lccnenopanue SBJICHUS TEIJIOOOMEHA TIPH
CMEIIMBAHUU XOJIOHOU U TOpsiueld BOJBI.
#HHPar###Onpenenenne KOJIMYEeCTBA TEIJIOTHI,
MOJIYYEHHOTO BOJIOM TPH TEIUIOOOMEHE C HarpeThiM
METAITMYECKUM LUIUHAPOM.

#H#HPar###Onpenenenue  yaenbHOM — TEIUIOEMKOCTH
BEIIECTBA.

#H##Par###lccnenoBanue mpoliecca uCrapeHusl.
##Par###Onpenenenie OTHOCUTEIBHOM BIAXHOCTH
BO3/1yXa.

#HHPar###Onpenenenne yAEIbHOU TETJIOTHI

IJIaBJICHUSA JIbAA.

6.18

6.19

dusnueckue SBICHUS B MPHUPOJE: TMOBEPXHOCTHOE
HATsDKEHWE W KalWUIAPHBIE SBICHHUS B TPUPOJE,
KPHUCTAaJTBI B IPUPOJIE, M3mydeHue CorHIla, 3aMep3aHne
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, UHCA, CHCTa.

TexHUuecKue yCTpPOMCTBA: KamWUISAPhl, NPUMEPHI
WCIIOJIb30BaHUs KPUCTAIJIOB, KUAKOCTHBIN TEPMOMETD,
JMaT4YUK TeMIepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETp, MapoBas TypOuHa,

ABUTaTCJ]Ib BHYTPCHHETO CrOpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHWA

7.1

Onextpuszanus Tell. J[Ba poja 3JeKTpUUECKHX 3apsiioB




B3aumMoneiictBue 3apspkeHHBIX Ten. 3akoH KyioHa

7.2 (3aBHCUMOCTh CHJIbI B3aMOJCHUCTBHS 3apsDKEHHBIX Tell
OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEKIY TeJIaMu)
DJIEKTPUYECKOE noJie. HanpspoxkéanocTtsb

7.3 anekTpuueckoro mons. [lpuHuoun — cymepro3unuu
AIIEKTPUYECKUX I0JIEN (Ha KAaUECTBEHHOM YPOBHE)
Hocurenu »siekTpuyeckux 3apsaoB. DJIeMEHTapHbIN

7.4 anexkTpuueckuit 3apsaa. Ctpoenue atoma. [IpoBogHuku
U JUDJICKTPUKHU

7.5 3aKOH COXpaHEHUs AIEKTPUUECKOro 3apsiaa

6 DNEeKTpUYecKUii  TOK.  YCIOBHS  CyIIECTBOBaHUS

' AIEKTPUYECKOT0 TOKA. MICTOUHHMKHN NOCTOSIHHOTO TOKa
HerictBus BIIEKTPAYECKOTO TOKa (TeruioBoe,

7.7 XUMHYECKOE, MAarHUTHOE). OJEeKTPUYECKUH TOK B
JKUJKOCTSAX U Ta3ax

. OnekTtpuueckass nenb. Cuia Toka. DIJIEKTPHUUECKOE

. HaIpsKEHUE
79 ComnpoTHuBiIeHNE MPOBOJIHUKA. VY nenbHoe
. CONPOTHUBIICHUE BEILIECTBA

7.10 3akon OMa 11 yJacTKa 1enu

711 [TocnenoBarenbHOE W THApajuIEIbHOE  COEIMHEHHE

' MTPOBOTHUKOB
PaGora ¥ MOIIHOCTH SIEKTPUUYECKOTO TOKA. 3aKOH

7.12
Jxoyns — Jlenna

13 DNEeKTpUYECKHe IEeNu U MOTPEOUTENH SIEKTPUUECKOM

' sHepruu B ObITy. KopoTkoe 3aMbIkaHne
[TocTostHHbIE MarHuThI. B3anmoselicTBrEe MOCTOSTHHBIX

7.14
MarHuTOB

715 MarnutHoe mnosne. MarHutHoe mojie 3eMiId U €ro

' 3HAUYCHHE JIJIs1 ’KU3HU Ha 3emiie

716 Oneir Opcrena. MarHuTHOe IMOJE€ 3JIEKTPUUECKOTO

TOKa. HpI/IMeHeHI/Ie QJICKTPOMArHuTOB B TCXHUKC




7.17

7.18

7.19

7.20

JlelicTBME MArHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.
DJIEKTPOABUTATEIb MOCTOSIHHOTO TOKa. Mcronbs3oBanue
AJIEKTPOJIBUTATENIEN B TEXHUUYECKUX YCTPOWCTBAX U Ha

TpaHCIopTe

Onbitel  ®apanes. SBiaeHUE  3JIEKTPOMArHUTHOM

uHaykuuu. IIpasumno Jlenna

DneKTporeHepaTop. CrniocoOsl MOJTy4YEHUS
DIIEKTPUYECKOM  DHEpPruH.  DJEKTPOCTAaHIMH  Ha

BO300HOBJISIEMBIX HCTOYHUKAX OHEPIrun

[TpakTuyeckue pabOTHI:

OnbIThI O HAOJIOICHUIO JIEKTPU3ALIUU TEJT UHTYKIIUEH
U IIPU COIIPUKOCHOBEHUH.

HccnenoBanue JEMCTBUS DIICKTPUYECKOTO TOJS HA
MPOBOTHUKY U JUAJICKTPHKH.

COopka W TpoBepKa pabOThI AIEKTPUUYCCKOW IEIHU
MIOCTOSTHHOTO TOKa.

V3mepeHue u peryiupoBaHHUe CHUITBI TOKA.

H3mepenue u peryiupoBaHue HaMPsHKEHUS.
HccnenoBanue 3aBHCHMOCTH CHJIBI TOKa, HWAYIIETO
Yyepe3 Ppe3nuCTOp, OT CONPOTHBICHUS pE3UCTOpa W
HAPSDKEHUS Ha Pe3UCTOpe.

OMBITHI, JIEMOHCTPHUPYIOIIHE 3aBHCHUMOCTD
AJIEKTPUIECKOTO COMPOTHBIICHUS TPOBOJHUKA OT €ro
JUTHHBI, TUTOMIA/IH ITOTICPEYHOTO CEUCHUS U MaTepraa.
[IpoBepka mpaBwia CIOXKEHUA HANPSHKEHUN TpU
MOCNIEAOBATEIHHOM COEMHEHUU JBYX PE3UCTOPOB.
[TpoBepka mpaBuiIa AJsi CUIIBI TOKA MPHU MapaIeIbBHOM
coeMHEeHNU pe3uctopoB. OmpeneneHne  padOTHI
DIIEKTPHUYECKOTO TOKA, WAYIIET0 Yepe3 Ppe3UucTop.
OmpeneneHre MOUTHOCTA — DJEKTPHUECKOTO  TOKa,
BBIJICTISIEMON Ha pesucrope. HccnenoBanue
3aBHCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JaMIIOUKy, OT

HanpspkeHus Ha Held. Onpenenenue KIIJ[ narpeBatensi.




Uccnenosanue MarHUTHOTO B3aUMOJCICTBUSA
IIOCTOSIHHBIX MarHuToB. M3ydeHue MarHUTHOro moJis
MOCTOSIHHBIX MAarHUTOB NpU HUX OOBEAUHEHUU U
paszaenenuu. McciienoBanue qeUCTBUS SIEKTPUUECKOTO
TOKa Ha MarHUTHYIO CTpEJIKY. OnbITHI,
JIEMOHCTPUPYIOLIHE 3aBUCUMOCTh CHUJIBI
B3aUMOJICMCTBUS KaTYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa M HampaBJIeHUs TokKa B Karymke. M3ydenue
JEUCTBUSI MAarHUTHOTO TIOJII HA MPOBOJHUK C TOKOM.
Konctpyupoanue u U3y4yeHue paboThI
BIIEKTPOJBUTATENS. H3mepenne KII
AJIEKTPOJIBUTATEIbHON  yCTaHOBKU.  OmNBITBI  TIO
HCCJICIOBAHUIO SIBJICHUSI 3JIEKTPOMArHUTHON
WHIYKUWW: HCCIEAOBAHUE WM3MEHEHUM 3HA4YeHUs U

HaIllpaBJICHUA UHAYKIIHUOHHOTO TOKa

dusnueckre SBICHUS B TPUPOAC: DICKTPUUYECKHE

SABJICHHUA B aTMoccpepe, QJICKTPHUYCECTBO  JKHUBBIX

7.21 OpPraHU3MOB, MAarHUTHOE TOJIe 3eMin, Apeii( MOI0COoB,
POJIb MATHUTHOTO TOJIS JUIsl KU3HU Ha 3eMiie, OIS pHOe
CUSIHUE
TexHu4eckue yCTpOMCTBA: 3JIEKTPOCKOI, aMIEPMETP,
BOJIbTMETP, PEOCTAT, CUETUMK IIEKTPUUECKOM SHEpruuy,
79 AIIEKTPOOCBETUTENbHBIE TMPUOOPBI, HarpeBaTeNbHbIC
' AIIEKTPOIPUOOPHI (mpuMepsI), ANEKTPUYECKUE
MIPEeIOXPAHUTENH, JIEKTPOMArHUT, 3JEKTPOJBUTATENb
MIOCTOSIHHOTO TOKa, T€HEPaTOp MOCTOSHHOTO TOKA
9 KUIACC
Kon Kon
[IpoBepsieMble 21€EMEHTHI COAECPHKAHUS
paszzneina AJIEMEHTa
8 MEXAHUYECKUE ABJIEHUA




Mexanudeckoe JIBHKEHHE. MarepuanpHas TOYKA.

81 Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUIKECHUS
8.3 PaBHOMepHOE MPAMOJIIMHEITHOE ABUKEHUE
#H##Par##HHepaBHomMepHOE MPAMOJIUHEITHOE
8.4 nBrkeHue. CpeHsisi 1 MTHOBEHHAs! CKOPOCTD Tella pu
HEPaBHOMEPHOM JABM)KEHUU
g5 Yckopenue.  PaBHOyCKOpeHHOE — MpsIMOJIMHEHHOE
' JIBIDKCHUE
8.6 ##HPar###CBooOoaHoe mageune. OnbITel [ anuies
HiHPar###PaBHOMEpHOE IBUKEHUE IO OKPYKHOCTH.
8.7 [Tepuon u vactota oOpamenus. JlnnelHas u yriosas
ckopoctH. LleHTpocTpeMuTenbHOe yCKOpEHHE
8.8 [TepBbriii 3akoH HproTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 HHHPar###] [puHIIUTT CyTIEPIIO3UITMHN CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 HHHPar###Cuna TpeHMs: CHila TPEHHUS CKOJIbKEHU,
. CuJIa TPEHHUs MIOKOs, IPYTUE BUbI TPEHUS
%14 #HHParfi##Cula  TSDKECTM M 3aKOH  BCEMHUPHOTO
' TATOTEHUs. Y CKOpEHHE CBOOOHOTO MaACHUS
%15 Jewxenne tutaner Bokpyr Comama.  Ilepsas
. KOCMHUECKasi CKOpocTb. HeBecoMOCTh U meperpy3ku
%16 PaBHOBecue MarepuanbHOM TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO
%17 #Hi#H#Parf##PaBHOBecue TBEPIOTO TeNa ¢ 3aKPEIUIEHHON
. OCBbI0 BpanieHuss. MomeHT cuibl. LleHTp Tshkectn
8.18 Nmnynbce Tena. M3menenne nmnynbca. IMImynbe cuitbl
8.19 3aKOH COXpaHEHHS UMITYJIbCA
8.20 #H#HPart##PeakTHBHOE IBUKECHUE
8.21 Mexanudeckas paboTa 1 MOITHOCTh




8.22

8.23

Pabota cun TspKecTH, ynpyroctd, TpeHus. CBs3b
SHEPIuu 1 paboThl

HOTCHHI/IaJ'IBHaSI SHEprusa TC€j1a, MNOAHATOrO Han

MOBEPXHOCTHIO 3eMJIn

8.24

IToTreHumanpHas YHEPrUs CKATOU NPy KUHBI

8.25

8.26

8.27

#iHParfi##Kunernueckass  sHeprus. Teopema o

KMHETUYECKOU SHEPruu
HH#Par##H#3aKkoH COXpaHEHUSI MEXaHUYECKOM YSHEPTUH

[TpakTuyeckune pabOTHI:

Omnpenenenue cpeHeil CKOPOCTH CKOJIbKEHUs Opycka
WIA JIBWKCHUS HIapUKa MO HAKIOHHON IUIOCKOCTH.
Omnpenenenue yCKOpeHUs Teia Mpu paBHOYCKOPEHHOM
JBY)KEHUH 110 HAKIIOHHOW TUIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHH IPH
PaBHOYCKOPEHHOM  JIBWKCHWH  0€3  HadaIbHOM
CKOpOCTH.

[TpoBepka THIMOTE3BI: €CIM TIPH PABHOYCKOPEHHOM
JBIDKEHUU 0€3 HayaJlbHOW CKOPOCTH IyTH OTHOCSITCS
KaK psJl HEYETHBIX 4YHCET, TO COOTBETCTBYIOIIHE
IPOMEXKYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBHCUMOCTH CHUTBI TpEeHUs
CKOJIbXKEHHS OT CHJIBl HOPMAJIBHOTO JIaBJICHHMS.
Onpenenennie Kod(PPUIIMEHTA TPEHHUS CKOJIBKEHUS.
Onpenenenue KECTKOCTH MpYXHUHBL. OnpenencHue
paboThI CHIIBI TPEHHS TPH PAaBHOMEPHOM IBIKCHHH
TeJa Mo TOPU30HTAIBHOM MoBepxHOCTH. OmpeaeeHne
paboTBl CWJIBI YNPYTOCTH TpU TMOABEME Tpy3a C
UCTOJIb30BAHUEM  HEMOJBI)KHOTO U TOABHYKHOTO

OJIOKOB

8.28

du3ndeckue SIBICHUS B Ipupoac: MpHUIIMBEI U OTIIUBEI,
JABMKCHUC INIIAHCT Conaeynoi CHUCTCMbI, PCAKTUBHOC

JABMKCHUC )KMBBIX OPTaHU3MOB

8.29

TexHuueckue yCTpPOMCTBA: COUAOMETpP, JAaTYUKHU

II0JIO’KEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI




9.1

KonebarensHoe JIIBUKECHUE. OCHOBHEIE
XapaKTECPUCTHKH  KoJeOaHWii: IEpHoja, dacToTa,

aMILIATY1a

9.2

Marematnyeckuii M IOPYKUHHBIA  MasTHUKH.
[IpeBpamienre  sHepruM  OpuU  KoJeOaTEIbHOM

JIBIDKCHUN

9.3

9.4

9.5

3aryxatomue kosieOaHus. BeiHyKaeHHbIe KoJeOaHUsI.

Pe3onanc

Mexannuyeckue BOJHBL. (CBOWCTBA MEXAHHYECKUX
BoiH. lIpomosbHble M momnepeyHsle BOJIHBL. JlMHA
BOJIHBI U CKOPOCTb €€  pacnpoCTpaHEHHUS.
Mexanudeckue BOJIHBI B TBEPIOM TeJIE, CEUCMUYECKUE

BOJIHBI

3ByK. ['(poMKOCTb U BbICOTa 3ByKa. OTpakeHUE 3ByKa

9.6

Wu¢pa3Byk u yabTpa3Byk

9.7

[TpakTiueckue paboThI:

OnpeneneHve 4acToTbl W Iepuojaa  KojeOaHMi
MaTeMaTHYECKOTO MasiTHUKA.

OnpeneneHve 4acToTbl W Iepuojaa  KojeOaHHi
NpPY>KHHHOTO MasiTHUKA

HccnenoBaHue 3aBUCUMOCTH TepHoJa KojeOaHHi
MOJBEIIEHHOTO K HHUTH Tpy3a OT JJIUHBl HUTH.
HccnenoBanue 3aBUCUMOCTH TepHoJa KojeOaHHi
Npy>KHHHOTO MasTHHKAa OT Macchl Tpy3a. lIpoBepka
HE3aBUCHUMOCTH  Ilepuoja  KosiebaHuil  Tpy3a,
MOJIBEIICHHOTO K HUTH, OT MacChl rpy3a H KECTKOCTH
npyXuHel. V3MepeHune ycKopeHuss CBOOOIHOTO

naJieHus

9.8

du3nyeckue SABJICHUS B IpHUPOAC: BOCIIPHUATHUEC 3BYKOB
JKUBOTHBIMH, 3CMIICTPSICCHUC, ceiicMUYecKue BOJIHBI,

IlyHaMH, X0

9.9

TexHuueckue YCTpOMCTBA: 3XO0JIOT, HCIOJIb30BaHUE

yIIBTPa3ByKa B ObITY M TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI




10.1

10.2

10.3

DJIEKTPOMArHUTHOE MOJI€. DJIEKTPOMArHUTHBIE BOJIHBI.

CBOICTBA 2JIEKTPOMAarHUTHBIX BOJTH
[IIxana 37eKTpOMArHUTHHIX BOJIH

DOnekTpoMarHuTHasi nmpupoja cera. CKOpocTh CBETa.

BonHoBrIe cBOMCTBA CBETA

10.4

[TpakTuyeckue pabOTHI:
W3ydeHue CBOICTB 3JEKTPOMArHUTHBIX BOJH C

MOMOIIBI0 MOOMIIBHOTO TesehoHa

10.5

dwusnyeckue SBICHHUS B TPHPOJC: OHUOIIOTHYECKOE
IEHCTBHE  BHJIMMOTO,  yJIbTpaduOIETOBOIO U

PEHTICHOBCKOI'O I/I3J'Iy‘IeHI/II71

10.6

Texuuueckue YCTpOﬁCTBaZ HCIIOJIB30BaHHUC

SJICKTPOMArdMTHBIX BOJIH IJIA COTOBOH CBSI3HU

11

CBETOBBGBIE SABJIEHUA

11.1

JlyueBast moniens cBeta. MicTouHuku cBeTa

11.2

IIpssMonMHENHOE pacIIpOCTpaHEHNE CBETA

11.3

11.4

11.5

11.6

Otpaxxenue cBera. Ilmockoe 3epkano. 3akoH

OTPAXKCHUSA CBCTA

[Tpenomnenue cBera. 3aKkOH MPEIOMIICHHS CBETa.

ITonHOE BHYTpEHHEE OTpaXEHUE CBETA
JInnza. Xop tydeit B 1uH3e

OnTtuueckas cucreMa (I)OToannapaTa, MHKPOCKOIIa "

TCJICCKOIIa

11.7

11.8

['ma3 kak onTtudeckas cucrema. biuzopykocTs u
JAIIbHO30PKOCTh

Paznoxenue 6enoro csera B criekTp. OnbiTsl HprtoTOHA.

CroxxeHue CeKTpaabHBIX I[BETOB. Jlucnepcust cBeTa

11.9

[TpakTudeckue paboThI:

###Par###Accnenosanue 3aBUCUMOCTH yriia
OTpPAXKCHUA CBCTOBOI'O Jiyda OT yrJia MaaCHU:.
##Par###l3yuenne XapaKTepUCTUK HM300paKeHUS

npeamMceTa B IJIOCKOM 3CpKaJic.




12

#HiHPar###lccnienoBanue 3aBUCHUMOCTH yriaa
MPEIOMIICHUSI CBETOBOIO JIy4a OT yrIjla MaJeHus Ha
TPaHUIIE «BO3AYX — CTEKIIO».

###Par### lonyuenue uW300paKEHUH C  MTOMOIIBIO
coOUparoIIel JTMH3BL.

#H##Par###Onpenenenne (HOKYCHOTO pPACCTOSHHS H
ONITHYECKOUN CHITBI COOUPAIOIICH JTMH3BI.
HH##Par###ONBITBI IO Pa3JIOKEHUIO OEI0ro CBeTa B
CIIEKTP.

HHH#Par##H#ONBITHl 110 BOCHPUATHIO 1IBETA MPEAMETOB

npy UX HaOJIIOIEHUH Yepe3 IIBETOBbIC (DMIIBTPHI

11.10

du3nyecKue SIBICHUS B npupoac: 3aTMCHUA COJIHHa u
.HYHBI, OBE€Ta TCJI, OIITHYCCKHUC SBJICHHA B aTMocq)epe

(uBet HeOa, pedpakius, paayra, MUPax)

1111 TexHudeckue  yCTpOMCTBA: OYKH,  IIEPUCKOII,

' dboToanmnapar, ONTUYECKHUE CBETOBO/IbI
KBAHTOBBIE ABJIEHUA

11 Oneitel Pesepdopna u mimanerapHass MoJeIb aToMa.
. Mogens aroma bopa

129 Hcnyckanve U morionieHue cBera aToMOM. KBaHTHI.
' JInHelyaTeie CIIEKTPBI

12.3 PannoaktuBHOCTh. Anb(a, 6eTa- 1 raMma-u3ITydeHHs

14 Crpoenue aromHoro sapa. HykinonHas wmojenb
. aTOMHOTO siapa. 3oTomnsl

15 PanuoaktuBHbie npeBpamnienus. [lepuon nomypacnana
' ATOMHBIX SITIEP

126 S nepuble peaknu. 3aKOHbI COXPAHEHUS 3apsI0BOTO U
' MacCOBOT'O YUCE

DHeprusi CBsS3W aTOMHBIX saep. CBs3b MacChl U
12.7
SHEPTrUuu

198 Peakuun cuHTe3a u pgenenus sauep. McrouyHukum
’ sHepruun CoJiHIa U 3BE3]1

129 Anepnas o»Hepretuka. JlelcTBUE paJIMOAKTUBHBIX

PI3J'Iy‘-ICHHfI Ha JXUBBIC OPTraHU3MbI




12.10

12.11

12.12

[TpakTuyeckue paboOTHI:

HaOnroneHue CIUIOIIHBIX W JIMHEHYaThIX CIIEKTPOB
U3ITY4YCHUSI.

HccnenoBaHue TPeKOB: U3MEPEHHE SHEPIHMM YaCTULIbI
10 TOPMO3HOMY IyTH (110 oTorpadusim).

M3mepenue painoakTuBHOro hoHa

dusnueckue SBICHUS B MPUPOJAE: €CTECTBEHHBIN
palMOaKTUBHBIN ¢om, KOCMHYECKHE Ty4H,
palMOAaKTUBHOE M3JIyuY€HHE NPHUPOJIHBIX MHHEPAJIOB,
JIEMCTBUE DPAJMOAKTHBHBIX M3JIyYEHHH HAa OpPraHU3M

YCJIOBCKA

Texuuueckue YCTpOﬁCTBaZ CIICKTPOCKOII,

WHJVBHIyJIbHBIA TO3UMETD, Kamepa Bunbscona




ITPOBEPAEMBIE HA OI'D 11O ®U3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA3OBATEJIBHON MPOT'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI OCBOEHNSI OCHOBHOI1 00pa30BaTeIbLHOM
NporpaMMbl OCHOBHOI0 0011ero odpasopanust Ha ocHose PI'OC

Ilonnmanue ponau (QU3MKM B  HAy4YHOM KapTHHE  MUDA;
c(OPMHUPOBAHHOCTh 0a30BBIX TPEICTABICHUNA O 3aKOHOMEPHOM
CBSI3M U [TI03HABAEMOCTH SIBJIEHUH MPUPOJBI, O POJIU SKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeid poiu (U3MKA B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHUKHM U TEXHOJOTuil, 00 3BOJIOLUU
(GU3NYEeCKUX 3HAHUN U UX POJIM B LIEJIOCTHOH €CTECTBEHHOHAYYHON
KapTMHE MHpa, O BKJIAJE POCCHUMCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TPOIIECCOB OKPYIKAIOIIETO

MHUpa, pa3BUTUC TCXHUKH U TEXHOJOr Ui

3HaHUsA O BHJAX Marepuu (BEHIECTBO M TIOJIE), O JABUKEHUU Kak
crioco0e CyIIeCTBOBaHMsS MaTrepuH, 00 aTOMHO-MOJEKYJISPHOM
TEOPUU CTPOEHUS BEILIECTBA, O (PU3NYECKOW CYIIHOCTH SIBJICHUI
Opupoabl  (MEXaHMYECKHX, TEIJIOBBIX, D3JEKTPOMAarHUTHBIX H
KBaHTOBbIX); yMEHHME pa3iuyaTh SBJICHUS IO ONHCAHHUIO HX
XapaKTEpPHBIX CBOMICTB W HA OCHOBE OINBITOB, AEMOHCTPUPYIOIIHUX
NaHHOe (pU3MYECKOoe SBJIEHUE; YMEHHE paclo3HaBaTh IMPOSBIECHUE
U3YYEHHBIX (U3UYECKUX SIBICHUH B OKPYXKAIOIEM MHUPE, BbIIEIAS

UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

Bnagenue ocHOBaMM MOHSATHUHWHOTO ammapara U CUMBOJIUYECKOTO
sI3pIKa (PM3UKU U MCIOJIB30BAHHUE UX NI pelIeHHUs y4eOHBIX 3a7ad;
YMEHHE XapaKTepU30BaTh CBOMCTBA Tel, (PU3WUYECKUE SBICHHUS M

IPpOLECChI, UCITIOJIB3Y (I)yHI[aMCHTaJ'IBHBIe N OMIIMPUYICCKHUEC 3aKOHBI

YMeHHue OIMCHIBATh HU3YYCHHBIC CBOMCTBAa Tel H (I)I/I3I/I‘-ICCKI/IC

ABJICHUA, UCIIOJIB3YyA (1)I/ISI/I‘—IGCKI/IG BCJIMYNHBI

Bnanenne ocHOBaMHM METOZOB HAy4HOTO ITO3HAHUS C Y4ETOM
coOuroieHHst TpaBui1 0€30MacHOro TpyAa: HabroAeHue PU3HUECKUX

SIBJICHUU:




YMEHHUE CaMOCTOSTEIbHO COOUPATh AKCIIEPUMEHTAIBHYIO YCTaHOBKY
U3 TaHHOTO Habopa 00OpyJ0BaHUS IO HHCTPYKIIMHU, ONUCHIBATH X0/
OTIBITA U 3aIUCHIBATH €0 PE3YyJIbTAThI, (HOPMYIHPOBATH BHIBOKI;
IIPOBEJICHUE TIPAMBIX M KOCBEHHBIX H3MEpEHUl (QU3NUECKuX
BEJIMYUH: yMEHUE IUIAHUPOBATH H3MEPEHUS, CaMOCTOSATEIbLHO
coOMpaTh AKCIEPUMEHTAIbHYI0 YCTAaHOBKY IIO MHCTPYKIHH,
BBIYUCIIATh 3HAYECHHUE BEJIMYMHBI M AHAJIU3UPOBATH I10JyYEHHBIE
pe3ynbTarthl ¢  y4€TOM 3aJaHHOM IOTPEIIHOCTH PEe3yJIbTaTOB
U3MEPECHUH;

IIPOBEJICHUE HECJIOKHBIX OKCIEPUMEHTAIBHBIX HCCIIEIOBaHUM;
CaMOCTOSITENIbHO COOMpaTh JKCIEPUMEHTAIbHYIO YCTaHOBKY U
IIPOBOAUTH  HCCIENOBAaHUE 10  MHCTPYKUUH, IPEACTABIATH
MOJTyYSHHBIE 3aBUCUMOCTH (DM3WYECKUX BEIMYHMH B BUJE TAOIUI] U
rpaduMKoB, yYUTBHIBaTh IOTPEIIHOCTH, JelaTb BBIBOJIBI IO

pe3ysbTaTtaM UCCIIEA0BAHUS

[lonnMaHme  XapakTepHBIX CBOMCTB  (DM3MYECKHX  MOJENeH
(MarepuanbHas TOuka, abCOIOTHO TBEP/IOE TEJIO0, MOJEIU CTPOCHHUS
ra3oB, XUJAKOCTEH M TBEPABIX TeJ, IUIAHETApHAs MOJEIb aToMa,
HYKJIOHHas MOJIeJIb aTOMHOI'O ]pa) U YMEHUE MPUMEHATh UX JUIS

00BsICHEHUS] PU3NYECKUX MTPOLIECCOB

YMenue o0bsACHATh (U3UUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTyalUuil IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIISATh IPUYUHHO-CIIEICTBEHHBIE CBA3H
U CTPOUTH OOBSCHEHHE C ONOpOW Ha M3YUYEHHBIE CBOICTBa
(bu3nueckux sBICHUH, (U3MUECKHE 3aKOHbI, 3aKOHOMEPHOCTU U

MOJENIN

YMenne pemath pacu€THble 3amaud (Ha 0aze 2 — 3 ypaBHEHHUN),
UCTIONB3Yysl 3aKOHBI U (OPMYIBI, CBS3BIBAIOIIHE (PUIUUECKUE
BCJIMYMHBI, B YAaCTHOCTH, 3allMCbIBATh KPATKOC YCIOBHE 3alayH,
BBISIBJISITH HENOCTAIOIINE JaHHBIC, BBIOUPATh 3aKOHBI M (POPMYIIBL,
HEOOXOUMBIE JUTsI €€ PEIIeHUs, UCTIOJIH30BaTh CIIPABOYHBIE TAHHEIE,
IpOBOAUTDH paC‘-IéTI:I U OIICHUBATL PCAIUCTUYHOCTL IIOJTYYCHHOI'O
3HaueHUs (PU3NUECKON BETMUUHBI; YMEHHUE ONPEACISATh Ppa3MEPHOCTh

($u3N4ecKoil BETMUNHBI, TOJyYEHHON MPHU PEIICHUH 3a/1a41




YMeHHne XapakTepus3oBaTh MPUHLHUIBI JEHCTBUS TEXHHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE€ OBITOBBIX MPUOOPOB, U MPOMBIIIIEHHBIX
TEXHOJIOTHUECKHUX MTPOLIECCOB MO UX OMUCAHUIO, UCTIONb3Ys 3HAHUS O
CBOMcTBax (U3MUYECKUX SIBICHUH U HEOOXOAMMBbIE (PU3NYECKUE

3aKOHOMEPHOCTH

10

YMeHHue HCIoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSIX B
MOBCETHEBHOM O KM3HU 1 oOecrieueHHss OE30MacHOCTH IpHU
oOpamieHun ¢ OBITOBBIMH  NpPUOOpaMU W TEXHUYECKHUMHU
yCTPOWCTBaMHU, COXpPAHEHHsS 370pOBbsi M COOJIOACHHS HOPM
HKOJIOTUYECKOTO IOBENEHUS B OKpPY)KAIOLIEH cpeze; MOHUMaHHUE
HEOOXOAMMOCTH NPUMEHEHHS TOCTIKCHHH (PU3MKM UM TEXHOJOTUH

IJId paqMOHAJIBHOTO ITPUPOAO0IIOJIBb30BAHUS

11

OmnbIT momcKa, MPeoOpa3oBaHMsl W TPEACTABICHUS HHGOpMAIHN
(U3MYECKOTO CO/EpKaHUs C HCIOJIb30BaHUEM HH(POPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHi; yMEHHE OLIEHUBATh IOCTOBEPHOCTh
NOJy4YeHHON HMH(pOpPMAallMM Ha OCHOBE HMEIOIIMXCS 3HAHUA H
JIOTIONIHUTEbHBIX ~ MCTOYHUKOB; YMEHHE HCIOJIb30BaTh MpHU
BBINOJIHEHUH Y4EOHBIX 3aJjaHUN HAy4YHO-TIOMYJISIPHYIO JUTEPATypy
(bu3MUECKOTo Cco/epKaHMs, CIIPABOYHbIE MaTepHalIbl, PECYPChI CETH
WntepHer; BnageHue 0a30BBIMH HaBBIKAMHM  NPEOOpa3OBaHUS
nHpopMalMi U3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYIyl0; YMEHHUE
co3/laBaTb COOCTBEHHBIE NHCHbMEHHBIE W YCTHbIE COOOIIEHUS Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKHUX UCTOYHUKOB




INEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMbBIX HA OI'D I1O

OU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
1 MEXAHWYECKUE ABJIEHUA
{1 Mexannueckoe JBHKeHUEe. MarepuanpHas Touka. (Cucrema orcyéra.
' OTHOCHUTENBHOCTD IBUKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE ABMkeHME. Cpennsisa ckopocTs. Popmyiia s
1.2 BBIUUCIICHUS CPEeTHEN cKopocTh: Vv = S/t
PaBHOMEpHOE NMPAMOIMHEIHOE IBUKEHUE. 3aBUCUMOCTh KOOPJAMHATHI TENA OT
BPEMEHHU B CIy4yae paBHOMEPHOI'O NPSIMOJIMHENHOTO IBUKEHUS:
13 xX(#)=x,+vt
I'paduku 3aBUCHMOCTH OT BPEMEHHU ISl TPOCKIHUU CKOPOCTH, IMPOSKIIUH
IIEpEMEIEHUs], IyTH, KOOPAMHATBl IIPU PABHOMEPHOM IPSIMOJIMHEHMHOM
JBUKEHUH
3aBUCUMOCTh KOOpPAMHATHI Tejla OT BPEMEHH B Cllydae PaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO JBUKCHHUSL:
2
Sl =v, #f+a,* ;
2
@opmyael 111 OPOEKLIUN NEPEMEIICHUs], IPOEKUNNA CKOPOCTH U NPOEKIUHU
YCKOpPEHUS IIPU PaBHOYCKOPEHHOM MPSIMOJIMHENHOM JIBUKEHUU:
2
1.4 .sx(a‘)=vﬁx-r+ax-%~
U.\'U) =Up, +d, -1,
a, (1) =canst,
szz - le: =2a,s,
I'padvkn 3aBUCHMOCTH OT BPEMEHHU JUIsl MPOEKIUU YCKOPEHUS, MPOEKIUU
CKOPOCTH, NPOEKLMHU IEPEMELIEHUS, KOOPAUHATBl P PaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JBUKCHHUH
CBobonnoe naneHue. @opMyJibl, ONMUCHIBAIOIIME CBOOOIHOE MAJCHHUE Teja 0
1.5 BEPTUKAIM (JIBMKEHHE Teja BHU3 WIM BBEPX OTHOCUTEIIBHO IIOBEPXHOCTH
3emiu). ['paduku 3aBUCHMOCTH OT BpEMEHM [Js HPOEKIUHM YCKOPEHUS,




MNpOCKIHUU CKOPOCTHU M KOOPAWHATHI IIpHU CBO6OILHOM nmaaCHuM TCjia II0

BEPTHUKAIU
CKopocTh paBHOMEPHOTO [BKKEHHS Tela MO OKpyKHOocTU. Hampapnenue
CKOpPOCTH.

dopmyna A BBIUUCICHHUS] CKOPOCTU Yepe3 pajuyC OKPYKHOCTH U MEPHO

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHoe YyckopeHue. HampaBieHue LIEHTPOCTPEMUTENBHOIO

YCKOPCHUHI. CDOpMy.TIa AJIsT BBIYUCIICHUS YCKOPCHUA:

1.6
2
a. = L
R
®dopmyiia, cBsI3bIBaIOLIast IEPUOA U YaCTOTY OOpalCHHUS:
V= 1
T
Macca. IInotHocTh Bemecta. @opmya i BBIYUCIEHUS IIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. ClokeHue cui
1.9 SABnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TEJla U BEKTOPA CUJIbI, IEHCTBYIOIIEH
Ha TEeJIo
Bzaumopeiictue ten. Tpernit 3akoH HeroToHa:
1.11 F2—>-l = _‘Fl—h?
12 Tpenue nokost 1 TpeHNE cKoNbKeHUA. PopMyJIa I BBIYMCICHUS MOLYJISI CHIIBL

TPCHUA CKOJIbIXKCHUSA:




Hedbopmarus Tema. Ympyrue u Heynpyrue aedopmainuu. 3aKoH YIPYrou

nedpopmaruu (3axoH ['yka):

113 F=k-Al
Bcemupnoe tarorenue. 3aKkOH BCEMUPHOTO TSATOTEHUS:
F-G. y -iﬂz
R
Cuna 1spKecTd. Y CKOpeHHe CBOOOIHOTO MaACHHUS.
14 dopMyna g BBIUKACICHUS CUIbI TSKECTH BOJIU3M MOBEpXHOCTH 3emun: F =
mg.
JBwxkenue mnanet Bokpyr Comnnna. [lepBas kocMuueckasi CKOpOCTb.
HesecomocTs u neperpy3ku
Nmmynbe Tena — BekTopHas pu3nyecKasi BeIMYUHA.
1.15 D=mo
Nmnynsc cuctemsl ten. 3menenne umnyibca. UMmyabc cuibl
3aK0OH COXpaHEHUs UMITYJIbCa JJI 3aMKHYTON CUCTEMBI TEJI:
1.16 D=1, +m, U, =const
PeaxTnBHOE ABMKEHIE
Mexanundeckas pabora. @opmyria sl BEIYUCICHHS paOOThI CHJIBI:
A=Fsooso
Mexanuyeckass MOUTHOCTb:
1.17
nv=2
I
Kunernueckas n notreHumanbHas sHeprusa. Gopmysia 175 BBIYUCICHUS
118 KMHETUYECKOM SHEPrUu:




Teopema o0 kuHeTHUecKOU sHeprun. Popmyra 1 BBIYUCICHUS
IIOTEHLIMAJIbHOW YHEPTUH TENa, OIAHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexanudeckas SHEpTHUsL:

E=E;+E p
1.19 3aKOH COXpaHEHUsl MEXaHUYeCKOM 3Heprun. @opmyia sl 3aKOHA
COXpPAHEHUS MEXAHUYECKOUM SHEPTUH B OTCYTCTBUE CHJI TpEHHUS: £ = const.
[IpeBpaiiieHue MEXaHUYECKOW SHEPTUHU MPY HATUYMUU CUIIbI TPEHUS.
[IpocThie MexaHU3MBbI. «30JI0TOE TPABUIIO» MEXAHUKHU.
Peruar. Moment cuibl: M - Fl.
VYcnoBue paBHOBECHS pbluara:
M +M, +..=0
1.20
[TonBwxHbIM 1 HenoABWXKHBIH Ooku. KIT/] mpocThix MexaHU3MOB,
n= A‘]:[ME:‘&EE.E
A‘S&TIZ&‘IH
JlaBiieHure TBEPAOTO TENa.
®opMyna 17151 BBIYMCIICHUS IaBJICHHS TBEPIOIO Tena:
_F
pP= h
121 JaBnenue raza. ATMocepHOe TaBiIeHHUE.
' I'mapocTaTuyeckoe 1aBlieHUE BHYTPH KUIKOCTH.
dopmya 7151 BEIYUCICHHS TaBJICHUS] BHYTPU KUIKOCTH:
P=pgh+Dy,
1.22 3axoH [lackans. I'mapaBnudeckuil npecc
3akoH Apxumena. Dopmyna sl ONPEACIICHUS BBITAJKUBAIOUIECH CHUJIBI,
123 JEUCTBYIOIIEH Ha TEJO, IOTPYKEHHOE B KUIAKOCTD WIH ras3:

Fam =PEV




YcaoBue miaBaHus teia. Ilnapanue CYZA0B 1 BO3AYXOILJIAaBAHUC

1.24

1.25

Mexannueckue kojeOaHus. AMIUIMTYJa, TEPUOJ M YacToTa KOJIeOAHUH.

dopmyia, CBSI3bIBAIONIAS YACTOTY U MEPHUO KOJICOAHUIA:

MaremaTuueckuii ¥ TNPYKUHHBIA MasATHUKH. lIpeBpaiieHue sHepruu mnpu

KOoJIe0aTeIbHOM IBHKEHUN

1.26

3aryxatomue Konebanus. Bernyxaennsie konedanus. Pesonanc

1.27

1.28

MexaHU4ecKrue BOJIHBI. HpOIIOJII)HI)IC N OIICPCYHBIC BOJIHBI. I[JII/IHa BOJIHBI "

CKOPOCTD PaCIIpOCTpaHCHHA BOJIHLBI:

h=v-T

3By1(. FPOMKOCTL " BBICOTA 3BYKa. OTpa)KeHI/Ie 3By1(0BOI71 BOJIHBI Ha I'paHUIIC

nByx cpenl. MH(pa3ByK U yIbTpa3ByK

1.29

IIpaxmuueckue pabomul

W3mepenue cpenHel MJIOTHOCTH BELIECTBA; aApXMMEIOBOM CHIIBL; KECTKOCTH
MPYXUHBL, KO3 (PULIMEeHTa TPEeHUsI CKOJIbKEHUS; paObOThl CUJIbI TPEHUS, CUIIbI
YIPYTOCTH; CpeiHell CKOPOCTH JBMXKEHUSI OpyCKa MO HAaKJIOHHOMN IUIOCKOCTH;
YCKOpeHUsi OpycKa TpHU JABWIKEHWU IO HAKJIOHHOW IJIOCKOCTH; YacTOTHI U
nepuosia KojeOaHMM MaTeMaTHYeCcKOro MasTHHMKA,; 4YacTOThl W IepHoia
KOJIeOaHUH MPYKUHHOTO MasiTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO HA phIUar;
palboThl CHIJIBI YNPYTOCTH HpPU MOABEME Ipy3a C MOMOILBIO HEMOJBHKHOIO
0J10Ka; pabOTHI CUJIbI YIPYTOCTH NPU MOJbEME I'Py3a C MOMOILBIO TOABUKHOTO
61oKa.

HccnenoBanue 3aBUCHUMOCTH apXHMEJOBOM CHJIBI OT 00BbEMa MOTpYyXKEHHON
4acTH TeJla U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEN CUIIBI
OT MAacCChI T€Jia; CUJIBI TPCHUA CKOJBXCHUA OT CUJIbI HOPMAJIbHOI'O AaBJICHUA U
OT poJia TOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAIOLLEH B IIPYKUHE, OT CTENIEHU
nedopmaluu MpyKUHBL; YCKOPEHUs OpycKa OT yrila HaKJIOHA HAMpaBIISIONICH;
nepuoa (4acToThl) KoJeOaHUH HUTSHOTO MAasiTHUKA OT JJIMHBI HUTH; TIEpUoaa
KosieOaHUH MPY>KUHHOTO MasiTHUKAa OT MacChl rpy3a U KECTKOCTU MPYKHUHBI;
UCCIIeIOBaHNE HE3aBUCUMOCTU TEpHoJa KOoJeOaHWH HUTSHOTO MasiTHHKA OT

Macchl rpy3a. [IpoBepka ycinoBus paBHOBECHS ppluara

1.30

Dusuueckue s6l1eHUA 8 npupode: NpuMEpbl ABUXXCHUA C PA3JIMYHBIMU

CKOPOCTSIMM B JKMBOUM 1 HEKMBOU MPUPOJE, ACHUCTBUE CUIIBI TPEHUS B IPUPOJIE




U TEXHUKE, MPUIUBbI U OTIUBBI, ABMWXKeHUE IIaHeT CONHEYHOW CHUCTEMBI,
PEaKTUBHOE JIBUKEHUE KUBBIX OPraHU3MOB, PblUaru B TEJIE YEJIOBEKA, BIUSHUE
aTMoc(epHOro NaBJCHHUS Ha JKUBOW OpPraHW3M, IUIABaHUE PHIO, BOCIPHUSTHE
3BYKOB >KMBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, IIyHAMH, 9XO

Texnuueckue ycmpoticmea: CIHUAOMETP, JATYUKHU TOJIOKEHUS, PACCTOSIHUSA U
YCKOpEHUs, JTMHAMOMETpP, NOJIIUIHUKN, PAaKEThl, pblYyar, MOABMKHBIM U

HGHOI[BI/I}KHHﬁ 6J'IOKI/I, HAaKJIOHHasA IJIOCKOCTB, IMPOCThIC MEXAaHU3MEI B 6I)ITy,

13l cooOmrarnmecs cocypl, yCTPOHCTBO BOJOMPOBOAA, THIPABINYECKUN Tpecc,
MaHoOMeTp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HAcoc, apeoMeTp, 3XOJOT,
HCII0JIb30BaHUE YJIbTPa3BYyKa B ObITY U TEXHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHbBIE IOJIOXKEHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOpUH  CTPOEHUs

2.1 BellecTBa. Mojenu TBEPAOTo, )KUIAKOTO U ra3000pa3HOro COCTOSIHUN BELIECTBA.
Kpucranmuueckue u amopdHbIe TEIa

25 JlBwxkeHue wyactull BemiecTBa. CBsA3b CKOPOCTH JIBUKEHHS YacTUI C

' TeMieparypoil. bpoyHoBckoe aBmxenue, 1upysus

23 CMaumnBaHuE U KalWUISIPHbIE SBJICHUS

24 TenioBoe paciimpeHue u cxxarue

2.5 TeroBoe paBHOBeCHE

Y Buytpennss sHeprus. Pabora u rtemsonepenaya Kak crnocoObl M3MEHEHUs

' BHYTPEHHEH YHEPTUH

2.7 Bunel Tenonepenayn: TENIONPOBOJHOCTD, KOHBEKLUS, U3TYyUEHHUE
Harpeanne u oxnaxzaenue ten. KommuecTBo TemnoTsl. VYaenpHas
TEILNIOEMKOCTb:

2.8

O=an(t,—1)
3aKOH COXpaHEHUs HPHEPrUM B TEIUIOBBIX MpoIleccax. YpaBHEHHE TEIIOBOTO
Oananca:
2.9
O +0, +..=0
Ucnapenune m konaeHcauus. M3MeHeHHe BHYTpPEHHEW SHEPrUU B IPOLECCE
510 UCHapeHuss M KoHAeHcaluu. KumeHue KuAKOCTH. VYIenpHass TemioTa

napoo6OpazoBauus: L = O/m




2.11

BnaxnocTs BO3ayxa

2.12

[InaBnenue u xpucraumsauusa. J3MeHeHHEe BHYTPEHHEH OJHEPIUM IIPU

IUIABJICHUU U KpHUCTAJIJIM3alluu. YIIGJ'IBHaH TCIJIOTA I1JIaBJICHUA:

2.13

2.14

2.15

2.16

2.17

BHYTpeHHHH OHEpIrus CropaHus TOILIMBA. y,Z[CJ'II)HaH TCIIOTAa CropaHus

TormBa: ¢ = O/m

[Tpunnume! paboTe! TermnoBsix Asuratenei. KI1JI remmoBoro asurarens

IIpakmuyeckue pabomul

N3mepenue yaenbHON TeMI0EMKOCTH METAUTMUECKOTI0 HUJIMH]PA; KOJIUYECTBA
TEIUIOTHI, IMOJyYEHHOI'0 BOJOH KOMHATHOW TeMIepaTypbl (UKCUPOBAHHOMN
Macchl, B KOTOpPYIO OIIyIIEH HAarpeThli LWIMHJIpP; KOJUYECTBA TEIUIOTHI,
OTJAHHOTO HArpeThIM LWIMHIAPOM, IIOCIE OIYCKaHUs €ro B BOLYy KOMHAaTHOMU
TEMIIEpPATypbl; OTHOCUTEIBHOW BJIAXKHOCTH BO31yXa; YIEJIbHOM TEIIOTHI
IUIaBJIeHNs JbAa. MccinenoBaHwe HM3MEHEHMsI TEMIIEpaTypbl BOJBI  NpU
Pa3IMYHbIX YCJIOBUSX; SIBJICHMS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJOJHOU U

FOpH‘lCﬁ BOJBI; IpoHecCa UCIIapCHUA

Dusuueckue a61eHUs 8 npupode. TOBEPXHOCTHOE HATSKEHUE M KalMIIJISIPHBIE
SIBJIGHUSI B IIPUPOJIE, KPUCTAJIbI B Npupoe, nnydenue CosHIa, 3aMep3aHue

BOJI0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHUE POChI, TYMaHa, HHEsl, CHera

Texnuueckue  ycmpoucmea:  KalWUISPbl, TNPUMEPbl  UCHOJIb30BAHUS
KPUCTAIJIOB, )KUJIKOCTHBI TEPMOMETD, TaTYUK TEMIIEPATYPbI, TEPMOC, CUCTEMA
OTOIUICHUS JOMOB, TUTPOMETPBI, ICUXPOMETp, MapoBas TypOMHA, JBUTATENb

BHYTPEHHETO CrOpaHus

3.1
32
33

SJIEKTPOMAT'HUTHBIE SABJIEHUA
OnexTpuszanus Tei. J[Ba BUa dJIEKTPUUECKUX 3apsiioB
B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3aKkoH COXPAHCHUA IJICKTPUICCKOI'0 3apdaa

34

Onextpuueckoe mnoine. Hanpsx€HHocTh anexkTpudeckoro mnouns. [IpuHiun

CYTIEPIO3UIINH JIEKTPUUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenn »snexkrpuueckux 3apsaoB. [IeHCTBHE DIEKTPUYECKOrO IO Ha

anekTpuyeckue 3apsiibl. [[pOBOJHUKN U TUANEKTPUKH




ITocTosiHHBIN 351eKTpUUECKU TOK. J{eficTBuUs anekTpruyeckoro Toka. Cumia Toka.

Hanpsoxenue.
3.6 I=q/t, U=A4/4
DNEKTPUUECKOE COIPOTUBIIEHHE. Y IETBbHOE AIEKTPUUECKOE CONPOTUBIICHNUE:!
3.7 R =pl/S
33 3akon OMa 11 ydacTka aekrpudeckoit enu: [ = U/R
IlocnenoBarenbHOE COEIMHEHUE IPOBOIHUKOB:
L =1, U=U+U,: R=R, +R,
1 1 1 2
3.9 [TapannenpbHOE cOEIMHEHNE IPOBOJHUKOB PAaBHOTO COIIPOTHBIICHHUS:
U=U:1=1+1,; Rzi.
2 2 >
CMmeniaHHble COEIUHEHUS IPOBOIHUKOB
Pabora u MoutHOCTb 3nekTpuueckoro Toxka. A = Ult, P = Ul
3.10
3akon Jlxoyns — Jlenmna:
3.11 O=I"-R-t
310 OneiT Opcrena. MarHuTHOE MOJE NPSIMOTO MPOBOJHUKA C TOKOM. JIMHMH
MarHMTHON MHyKIIUU
313 MaruutHoe 1oJIe TOCTOSIHHOIO MarHuTta. B3auMoneicTBHE IOCTOSHHBIX
MarHuToB
3.14 JlelicTBMEe MarHUTHOTO ITOJISI HA POBOJHUK C TOKOM
3.15 OnsiTel @apanes. SBnenue snekTpoMarHuTHON MHAyKuuuU. [Ipasuno Jlenna
IIpaxmuueckue pabomul
W3mepeHue  JNEKTPUYECKOTO  CONPOTHMBICHUSA  PE3UCTOPA;  MOIIHOCTH
3.16 AJIEKTPUUYECKOTO TOKA; pabOThI AJIEKTPUUECKOTO TOKA.

I/ICCJ'IGIIOBaHI/Ie 3aBUCUMOCTH CHJIbI TOKA4, BO3HHUKAIOOICTO B IIPOBOIAHHKE

(pe3ucTopsl, TaMIIOYKa), OT HAIIPsDKEHHSI Ha KOHIaX MPOBOIHUKA; 3aBUCUMOCTH




COIIPOTHUBIIEHUS OT JJIMHBI IPOBOIHUKA, IUIOIIAIU €T0 TOIEPEYHOI0 CEYEHUS U
YAEIbHOTO COIPOTUBIICHHUS.

IIpoBepka npaBmiia 11 3IEKTPUUECKOT0 HANPSKEHUS IPU NIOCIEA0BATEIbHOM
COEJIMHEHUM IPOBOAHUKOB; MpaBUiIa I CHJIBl JIEKTPHUUECKOro TOKa IpH

IapajuleIbHOM COEAMHEHNN IPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue sA61eHUs 8 npupode: SIEKTPUUYECKHE SBICHHS B armocdepe,

3.17 ANEKTPUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE 110JI€ 3eMJTH, Ipeiid MoiocoB,
POJIb MATHUTHOTO TIOJISI JIJIs1 5KM3HU Ha 3emuie, MOJISIPHOE CUSIHUE
Texnuueckue ycmpoiicmea: SJIEKTPOCKOI, aMIEpPMETp, BOJBTMETP, PEOCTar,
CUETYMK  DJEKTPUUECKOH SHEPruu, SJIEKTPOOCBETUTENbHBIE MPUOOPHI,

3.18 HarpeBaTelbHbIE ANEKTPONPUOOpPHI (mpumepsr), AIIEKTPUYECKUE
MpeIOXpaHUTENH, AJIEKTPOMArHUT, AJIEKTPOABHUraTeNlb TMOCTOSIHHOTO TOKa,
reHEPaTOp MOCTOSIHHOTO TOKA

3.19 DOnekTpoMarHuTHbIe BoJHEIL. [1Ikana 35mekTpoMarHuTHEIX BOJTH

3.20 JlyueBast mogens cBeta. [IpsimoninHeiHOE pacipocTpaHEHUE CBETa

3.21 3akoH oTpaxxeHus ceerta. [Imockoe 3epkaino

3.22 IIpenomiienne cBeTa. 3aKOH NMPENOMIIEHHSI CBETA

3.23 Hucnepcus ceera

304 JIunza. Xon nyueit B nuH3e. @OKyCHOE paccTosiHUEe JIMH3bl. OnTHYecKas cuia

. nun3el: D = 1/F

3.25 ['na3 xak ontuueckas cucrema. Onrudeckue mpudopsI
Ipaxmuueckue pabomol
##HPar#H##l13Mepenue onTUYecKoil Cuiibl coOuparomei JUH3bI; (HOKYCHOTO
paccTosiHusl COOMparoIei JIMH3HI (10 CBOWCTBY paBEHCTBA Pa3MEPOB MPEAMETa
Y M300pakeHHsI, KOT/Ia TIPEIMET PACIIOJIORKEH B JBOMHOM (POKYCE), TOKA3aATENS

3.26 MPEJIOMJIEHUS CTEKJIA.
##Par#H#lccnenoBanne CBOWCTBAa M300paXXeHUs, MOTYYEHHOTO C TTIOMOIIbIO
coOuparomield TUH3bI; U3MEHEHUS (POKYCHOTO PACCTOSHUS JIBYX CIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTJjia TIPEJIOMJICHUSI CBETOBOIO JIy4ya OT yIJIa MaJeHHs Ha
TpaHUIE «BO3IIyX — CTEKIIO»

397 Qu3zuueckue senenuss 6 npupooe: 3atmenus ComnHna u JlyHBI, 1BeTa Te,

' ONTHYECKHUE sBJIEHUS B aTMocdepe (1iBeT Heba, pedpakius, pamgyra, MUpax)
398 Texuuueckue ycmpoticmeéa. OYKHM, TeEpHUCKoM, ¢doToanmnapar, ONTHYECKHE

CBE€TOBObI




KBAHTOBBIE ABJIEHUA

PamnoaktuBHOCTE. AJba-, OeTa-, raMMma-usnydenus. Peakuuu anbda-u Oeta-

4.1
pacmana

42 Omnwitel Pesepdopna mo paccesnuro anba-yactuu. Ilnanerapnas mopenb

' aToMa

4.3 CocraB aromHoro sjpa. M3oromst

4.4 [lepuon nmonypacnaja aTOMHBIX siiEp

4.5 SnepHble peakiyu. 3aKOHbI COXPaHEHUS 3aps0BOTO U MACCOBOTO YUCET
Qu3zuyeckue s6NeHUs 8 npupode. €CTECTBEHHBIN paauoaKTUBHBIA (OH,

4.6 KOCMHMYECKHE JIyYd, PaJAMOAKTUBHOE H3JIyYCHHE NPHUPOIHBIX MHUHEPAJIOB,
JeiCTBHE PaJIMOAKTUBHBIX U3ITyUYEeHUIN Ha OPraHU3M YeJIOBeKa

47 Texuuueckue ycmpoticmea: CIeKTPOCKOIL, UHIUBUAYATbHBIN JO3UMETP, KaMepa

Bunbcona, snepHas 3HEpreTuka




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE VUEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPUAJIBI 1JIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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