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1) HIOACHUTEJIBHASA 3AIINCKA

CopneprkaHue mporpaMMsbl HaINpaBlI€HO Ha (OPMUPOBAHUE E€CTECTBEHHO-HAYYHOM I'PaMOTHOCTH
yUaIIUXCsl W OpraHM3aldi0 M3yueHHs (U3MKA Ha JEATeNIbHOCTHOW OCHOBE. B Hell yuyHThIBaroTCs
BO3MOKHOCTH TipeameTa B peanm3anuu TpedoBanuit ®I'OC OOO k TUIaHUPYEMBIM JIMYHOCTHBIM H
METaNpeIMETHBIM pe3yJbTaTaM OOydeHHUs, a TaKXKe MEXKIPEIMETHBIE CBA3M E€CTECTBEHHOHAYYHBIX
y4eOHbIX IPEJMETOB Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHusl.

OBLIASA XAPAKTEPUCTUKA YYEBHOT'O ITIPEJIMETA «®U3UKA»

Kypc ¢usukn — cucreMoo0pa3yromuii A €eCTeCTBEHHOHAYYHbIX Y4Y€OHBIX IPEIMETOB,
MOCKOJIbKY (PM3MYECKHE 3aKOHBI JIeKAT B OCHOBE MPOIECCOB W SIBICHUH, H3ydaeMbIX XHMHEH,
Ounosiorueit, actTpoHoMuel u Guzndeckoit reorpadueii. OrU3Mka — 3TO MPEAMET, KOTOPHIA HE TOJIBKO
BHOCHUT OCHOBHOM BKJIaJ B €CTECTBEHHOHAYYHYIO KapTUHY MUPa, HO M MPEAOCTABISAET HanOosee sICHbIE
00pa3iLbl NPUMEHEHNsT HayYHOr0 MeTOoJia MO3HaHUs, T.e. croco0a MOJydeHHs OCTOBEPHBIX 3HAHUH O
mupe. Hakonen, ¢usuka — 3TO NpenMeT, KOTOPBIA Hapsiay C APYTUMH €CTECTBEHHOHAYYHBIMH
IpeJMeTaMu J0JKEH JaTh NIKOJbHUKAM MPE/ICTaBIeHUE 00 yBIEKAaTEIbHOCTH HAYYHOT O UCCIIE0BAHUS
U PaJlOCTH CaMOCTOSITENIbHOTO OTKPBITHS HOBOT'O 3HAHMSIL.

OpnHa u3 raBHBIX 3a7a4d (PU3NYECKOro oOpa3oBaHuUs B CTPYKTYpe 00LIero o0pa3oBaHMsi COCTOUT
B (D OPMUPOBAHUH €CTECTBEHHOHAYYHON TPAMOTHOCTH U MHTEpEca K HayKe Y OCHOBHOM Macchl 00yJaro
IIUXCsl, KOTOPbIE B AajbHENIIEM OyAyT 3aHATHI B CaMbIX pa3HO oOpa3HbIX cdepax aesrenabHocTH. Ho
HE MEHEe Ba)KHOH 3a/iayeil sBJISETCS BBIABIECHUE U MOATOTOBKA TAJTAHTIMBBIX MOJOJBIX JIOAEH AJis
IPOAOIDKEHUsT 00pa3oBaHus U JanbHeled npoecCHOHaIbHOW JAEATeNbHOCTH B 001acTH
€CTECTBEHHOHAYYHBIX HCCIIEIOBAaHUI M CO3JaHMM HOBBIX TEeXHOJIOTUH. COIVIaCHO HpPUHATOMY B
MEXyHApOAHOM COOOIIECTBE onpeaeaeHnIo, «EcTecTBeHHOHayuHasi TPaMOTHOCTb — 3TO CIIOCOOHOCTh
YeJIOBeKa 3aHUMAaTh AKTHBHYIO TPaXIAHCKYIO IMO3UIMIO MO OOIIECTBEHHO 3HAYMMBIM BOIPOCAM,
CBSI3aHHBIM C €CTECTBEHHBIMM HAayKaMH, U €ro NOTOBHOCTb MHTEPECOBATbCS €CTECTBEHHOHAYYHBIMHU
unesmu. HaydyHo rpamMOTHBIN 4eIOBEK CTPEMUTCS Y4acTBOBAaTh B apryMEHTHUPOBAHHOM OOCYKJIEHUU
po0JIeM, OTHOCSAIINXCS K €CTECTBEHHBIM HayKaM M TE€XHOJIOTHSM, YTO TPeOyeT OT HEro CIEAYIOIIHNX
KOMIIETEHTHOCTEH:

— HAy4HO OOBSCHATDH SBJICHMUS,

— OLICHUBAThH U MIOHUMATh OCOOCHHOCTH HAYYHOTO MCCIIEJOBAHUS,

— MHTEPIPETUPOBATh JaHHBIE U UCIOJIb30BATh HAYUHBIE 10KA3aTENIbCTBA JUISl TOJTyUSHUS
BBIBOJIOB.

N3yuenue ¢pu3nku cnocoOHO BHECTH pelIaroIluii BKIaJ B (OPMHUPOBAHUE €CTECTBEHHOHAYUHON
IPaMOTHOCTH O00yYaromMuXcsl.
HOEJIN U3YYEHUSA YYEBHOI'O IIPEJJMETA «®U3UKA»

Henu n3yuenus Gu3MKU Ha YpOBHE OCHOBHOTO 00IIero oopa3zoBanus onpeseiaeHsl B Konnenmumn
npemnojiaBaHus ydeOHoro mnpeamera «Pusmka» B 00pa30BaTeNbHBIX oOpraHuzanuax Poccuiickoit
®denepaliny, pean3yoluX OCHOBHbIE 0011€00pa30BaTeIbHbIE IPOTrPAMMBI, YTBEPKIEHHON pelIeHneM
Komnnerun MunucrepctBa npocsenieHust Poccuiickoit denepanuu, npotokos ot 3 aexkadps 2019 r. Ne
[1K-4BH.

Llenu u3ydyenus pu3MKuU:
— MnpuoOpeTeHrne MHTEpeca U CTPEMIICHHsI 00y4aroluXxcs K Hay4YHOMY H3YYEHHUIO MPHUPObI,
pa3sBUTHE HMX MHTEUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEH;
— pa3BUTHE TPEACTABIEHUH O HAyyHOM METOJleé TMO3HaHusi U (OpMHUpOBaHUE
MCCJIEIOBATEIBCKOTO OTHOIIEHUS K OKPYKAIOIIUM SBJICHUSM;
—  (QopmHupoBaHHE HAayyHOTO MHPOBO33PEHHUS Kak pe3yibTaTa H3y4YEHHUsS OCHOB CTPOCHHUS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;
— (opmupoBaHue MpeNCTaBICHUN O PO (PU3MKU AJIS PA3BUTUS JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHH;
— Ppa3BUTHE NPEJCTABICHUN 0 BO3MOKHBIX chepax Oynyiiel npodecCHoHaIbHON JIeATENbHOCTH,
CBSI3aHHOU C (PM3HMKOM, MOATOTOBKA K JTaIbHEHIIEMy 00y4EHHIO B 3TOM HalpaBJICHUH.
JlocTxkeHne 3THX LieJel Ha ypOBHE OCHOBHOTO 00IIero oopa3oBaHMsl 00ECIEUHMBAETCS pELICHUEM
CIIEIYIOINX 3a]au:
— mpuoOpeTeHue 3HaHUI O JAMCKPETHOM CTPOEHUHU BEIIECTBA, O MEXaHHYECKHX, TEIJIOBBIX,
IIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;



— TpuobpeTeHre YMEHUN OMHCHIBATH U OOBACHATH (DPM3MUECKUE SBJICHHS C HCIIOIH30BAHHEM
MOJTYyYECHHBIX 3HAHU;
— OCBOCHHE METOJIOB PEIICHUs MPOCTEHINNUX PACUYETHBIX 337a4 C UCIOIb30BaHUEM (U3NYECKUX
MojieJIel, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3aa4;
— pa3BUTHE yMEHUU HAOIIOMATh MPUPOAHBIC SBICHUS M BBITIONHSATH OMBITHI, J1a00paTOpHBIC
paboThI U SKCIEPUMEHTAIbHBIE UCCIIE0BAHNUS C UCIIOIb30BAaHUEM U3MEPUTENIBHBIX IPUOOPOB;
—  ocBocHHE TpUEMOB paboTel C uH(MOpManueld (QUINIECKOro COJCpIKAHUS, BKIFOYAS
MH(GOPMALIMI0O O COBPEMEHHBIX JOCTHMXKEHHSIX (U3UKM; aHAIW3 M KPUTUYECKOE OIEHUBAHUE
uHpOpMaLnu;
— 3HAKOMCTBO €O cdepaMu MpodecCHOHATbHON NeATeNbHOCTH, CBSI3AHHBIMH C (U3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMU HA JTOCTHKEHUAX (DU3MUECKON HAYKH.
MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE
B cootBerctBun ¢ ®I'OC OOO ¢usuka sBrusercs o0s3aTeIbHBIM IPEAMETOM Ha YPOBHE
OCHOBHOro ob0miero oOpazoBanus. JlaHHasg mnporpamma IpeaycMaTpuBaeT HU3ydyeHue (GU3MKH Ha
0a30BOM ypoBHE B 00bEéMe 238 1 3a Tpu rojma oOydeHHs 1Mo 2 4 B HEJemo B 7 U 8 Kilaccax u 1o 3 4 B
Heneno B 9 Kiacce.

2) COAEP)KAHUE YYEBHOTI'O KYPCA (II0O 'OAAM OBYYEHMUA)

7 KJIACC
Pasznen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOIIEr0 MUpa

®usuka — Hayka o npupoze. SAsnenus npupoasl (MC1). @usnyeckue sBIEHUSA: MEXaHUYECKUE,
TEIUIOBbIE, SJIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BeNMWYHMHBL. V3Mepenune ¢u3ndeckux BenuyuH. Dusndyeckue  MpHOOpHI.
[TorpemHocTs u3mMepeHnii. MexxayHapoHas CUCTEMa €ANHMII.

Kak ¢usuka m apyrue ecTeCTBEHHbIE HAyKH M3Yy4YalOT NpUpOAy. EcTecTBEeHHOHAYWHBIH METO[
MIO3HAHUsA: HAaOJIIOJIEHHE, TIOCTAHOBKA HAYYHOT'O BOIPOCA, BBIIBUKEHHUE TUIIOTE3, SKCIIEPUMEHT IO MPO
BEpKEe TUIIOTE3, 00bsICHEHNE HabmogaemMoro siBieHus. Onucanue QU3NYeCKUX SBICHUN C TTOMOIIBIO
MOJEJIEH.

JdeMoHcTpanuu

1. Mexanuueckue, TeIIOBbIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®uznyeckue npruOOpsI U MPOLEAYpa MPSIMBIX H3MEPEHH aHAJIIOTOBBIM M IU(POBBIM TPUOOPOM.
JlabopaTopHbie padoThl U ONBITHI

1. Onpenienenye LEHbl JeNEeHNs KAl U3MEPUTENBHOrO Mpudopa.

2. 3smepeHune pacCTOSHUMN.

3. U3mepenne 06bEMa KUAKOCTU U TBEPIOTO TeNa.

4. OnpeneneHue pa3MepoB MajbIX TeEIl.

5. M3mepenue teMieparypbl Ipy NOMOIIH KUIKOCTHOTO TEPMOMETPA U IaTUMKA TEMIIEPATYPhl.
6. [IpoBenenue nccaenoBaHus O MPOBEPKE TMIIOTE3BI: 1aIbHOCTh MOJIETA IAPHUKA, ITYILIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OO0JbIlIe BBICOTA ITYCKA.

Pasnen 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA

CTpOGHI/Ie BCIIECCTBA: aTOMbI U MOJICKYJIBI, UX Pa3sMEPHI. OHI)ITI)I, JOKa3bIBAIOIIUE AUCKPETHOC
CTPOEHHE BEILIECTBA.

JIBroxkenue yacTtull BemecTtBa. CBI3b CKOPOCTH JABUKEHUS YACTHUIl C TeMIiepaTypoil. bpoyHoBckoe
nsuxkenue, 1uddys3us. BzaumonelicTBre 4acTUIl BEIIECTBA: MPUTSHKEHUE U OTTAIKMBaHHE.

ArperaTtHble COCTOSIHHSI BEIIECTBA: CTPOEHHUE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTATMUECKUX )
Ten. B3auMocCBsI3b MEXAy CBOMCTBAMH BEILIECTB B PA3HBIX arperaTHbIX COCTOSIHUSIX U UX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOIBI.
JdemMoHcTpanuu
1. HabGmomenne OpOyHOBCKOTO JIBUKEHUSI.
2. Habmonenue nuddysum.
3. HaGmronenue siBieHUiA, OOBSICHSIIOMUXCS TPUTSHKCHUEM WIIH OTTATKMBAHUEM YaCTHUIl BEIIECTB.
JlabopaTopHbie padoThbl U ONBITHI
1. Ouenka auamerpa aToMa METOAOM PsIIOB (C UcIoNb30oBaHUEM (hoTorpaduii).



2. OnbITH IO HAOIIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.
3. OnbITH MO OOHAPYKEHUIO JCHCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKEHUS.

Paznen 3. /IBu:keHne U B3aMMo/1eiicTBUHA

Mexanuyeckoe ABWkeHHE. PaBHOMepHOe M HepaBHOMepHOE nBHKeHHE. CkopocTh. CpenHss
CKOPOCTb IPU HEPABHOMEPHOM JBHKEHUU. Pacuér myTu u BpeMEeHH JIBUKCHHUSL.

SIBnenue mHepuuu. 3akoH HMHepUUU. B3aumonelcTBue Ten Kak MpUYMHA U3MEHEHHS] CKOPOCTH
nBUWKEHMsT Teld. Macca kak Mmepa uHepTHocTu Tena. IlnotHocTe BemiectBa. CBSi3b IJIOTHOCTH €
KOJMYECTBOM MOJIEKYJ B eiMHHIIe 00hEMA BEIleCTBA.

Cuna xak xapakTepucTHKa B3auMonencTBusa Ten. Cuia ynpyroctu u 3akoH I'yka. M3mepenue
CWJIBI C TIOMOUIbI0 JTUHAMOMeETpa. SIBjeHHe TAroTeHusl M cuia TsokecTH. Cuiia TSHKECTH Ha JIPYTHX
mwiaerax (MC). Bec tena. HeBecomocTb. CiniojkeHHE€ CHJI, HallpaBIEHHBIX II0 OJHOM IpPSMOH.
PaBHopelictBytomas cuin. Cuna TpeHus. TpeHue CKOIbXKEHUS U TPEHHUE MOoKos. TpeHue B Mpupoje u
texauke (MC).

JdemoHcTpaumuu
1. HaGroneHue MeXaHU4YeCKOTO IBUKECHHUS TEla.
2. 3mepenue CKOpoCTH NPSIMOJIMHEUHOTO JIBUYKEHHUS.
3. HaGmroienue sBICHUSI HHEPIIUH.
4. HabnroneHre n3MeHEHUs! CKOPOCTH NP B3aUMOJICHCTBUU Tell.
5. CpaBHEeHHUE Macc 10 B3aUMOJICHCTBUIO TEIl.
6. CiioxeHue cuil, HalpaBJIEHHbIX 110 OJHOU MPSAMOIL.
JlaboparopHbie padoThl U ONBITHI
1. Ompenenenue CKOPOCTH PaBHOMEPHOTO OBUKEHHS (LIapuKa B JKUIKOCTH, MOJAETH
ANEKTPUYECKOTO0 aBTOMOOUJIS U T. 11.).
2. OmnpeneneHue cpeHel CKOPOCTH CKOMbXKEHHsI OpycKa WM IapHuKa MO HAKJIOHHOM MI0CKOCTH.
3. Onpenenenue MIOTHOCTH TBEPOTO Tea.
4. OnbITHI, IEMOHCTPUPYIOUINE 3aBUCUMOCTD PacTsHKEHUS (IedopMaluu) NpYKUHBI OT MPUIOKEHHON
CHJIBI.
5. OneIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHHUS OT Beca Tela M XapakTepa
COIPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

HNasnenue. CriocoObl yMEHBIIIEHUSI W yBEJIMUYCHMs naBiieHus. [laBieHue raza. 3aBUCUMOCTH
JaBJIeHUs Ta3a oT o0BbEMma, Temmneparyphl. llepenaua maBrneHuss TBEPABIMU TelaMU, KXUAKOCTIMHU U
razamu. 3akoH [lackans. [THeBMaTnueckue MammHbl. 3aBUCUMOCTH JABJICHUS JKUJIKOCTUA OT TJIyOUHBI.
I'unpocratuueckuii napanokce. Coobmaromuecs: cocyabl. ['uapaBindeckre MeXaHHu3MBI.

Atmocdepa 3emnu u atmocepHoe nasienue. [[pudrHbI CyecTBOBaHUS BO3YIITHON 000JI0YKH
3emnu. OmbiTt Toppuuennu. M3mepenue armochepHOro AaBieHUA. 3aBHCHUMOCTh aTMOC(HEPHOTO
JABJICHUS OT BBICOTHI HaJl YpOBHEM Mopsi. [Ipubops! 17151 m3MepeHust aTMoc(hepHOTo JaBICHUSI.

JleiicTBHe KHUAKOCTH M Ta3a Ha MOTPYKEHHOE B HHUX Teno. BrITankuBaromias (apXuMenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BozayxoriaBanue.
JdemMoHcTpanuu
1. 3aBUCUMOCTD JaBJIEHUS Ta3a OT TEMIEPATYPHI.
. [lepenada naBneHus KUIKOCTHIO U TA30M.
. CooOwaromuecs cocybl.
. 'mapaBnuueckuit mpecc.
. [IposiBneHue necTBust aTMOCHEPHOTO JTABJICHHS.
. 3aBUCHMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00hEMA MOTPYKEHHOM YaCTH TeNNa U TUIOTHOCTHU KHUJIKOCTH.
. PaBeHCTBO BBITAJIKMBAIOIIEH CHJIBI BECY BHITECHEHHOM KUJIKOCTH.
8. YcioBue IJIaBaHMs TeJl: IJABaHUE WJIM TOTPYKEHHUE Tel B 3aBUCHUMOCTH OT COOTHOIIECHMS
IJTOTHOCTEN TeJa U KUJIKOCTH.
JlabopaTopHbie padoThl U ONBITHI
1. UccnenoBanue 3aBHCUMOCTH Beca TeJla B BOJIE OT 00bEMa MOTPYKEHHON B KHUIKOCTh YaCTH TeJa.
2. OnpeneneHne BHITAIKUBAIONICH CHITBI, IEHCTBYIOIICH Ha TENO, MOTPYKEHHOE B HKHUIKOCTb.
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3. IIpoBepka HE3aBHCHUMOCTH BBHITAJIKUBAIOIIEH CHIIBI, ICUCTBYIOIMIEH Ha TENO B KUIKOCTH, OT MacChl
Tena.

4. OnbIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTb BBITAJKHUBAIOIIEH CHJIBI, JCHCTBYIOIIEH Ha TEJIO B
AKHJIKOCTH, OT 00bEMA MOrpyKEHHOH B KUAKOCTh YaCTH TeJa U OT INIOTHOCTHU KUJKOCTH.

5. KoHCcTpyHnpoBaHue apeoMeTpa Wi KOHCTPYHMPOBAHUE JIOJKH U ONPEIEIECHUE €€ IPY30I10AbEMHOCTH.

Pa3znen S. Pabora 1 MOIIIHOCTL. JHEPTUs

Mexanunueckast pabota. MOITHOCTb.

IIpocTble MexaHW3MBbI: pblyar, OJOK, HakJIOHHAs IUIOCKOCTh. IIpaBuio paBHOBecus peluara.
[IpumeHeHne mpaBuiia paBHOBECHs pbluara K Onoky. «3omotoe npasBmio» Mexanuku. KIIJ| mpocTeix
MexaHu3MoB. [IpocTbie MexaHNU3MBbI B OBITY M TEXHHUKE.

Mexannueckas 3Heprus. Kuneruueckast u noreHuuanbHas sHeprus. [IpeBpaiienne oqHoro Bujaa
MEXaHUYECKON HEPTHUHU B APYroil. 3aKOH COXPAaHEHUS SJHEPIMH B MEXaHMKE.

JdeMoHcTpanuu

1. ITprMeprl MPOCTHIX MEXAHU3MOB

JlabopaTopHbie padoThl U ONBITHI

1. Omnpenenenue pa®oTbl CUIbl TPEHHUS IPU PABHOMEPHOM JBM)KEHHUU Tela IO TOPU3OHTAIBHOMN
MIOBEPXHOCTH.

2. HccnenoBanue ycioBUM paBHOBECHUS phlyara.

3. Usmepenne KII/] HakIOHHOM MIOCKOCTH.

4. N3y4yeHne 3aKOHA COXPaHEHHsI MEXaHUYECKON SJHEPIHUH.

8 KJIACC
Pa3gea 1. TemioBble ABJI€eHUSA

OCHOBHbBIE MOJIOKEHHSI MOJIEKYJIIPHO-KHHETHUYECKOH TEOpHM CTpOeHMs BemiecTBa. Macca u
pasMepel aTOMOB M MOJIeKyJ. OIBITHI, TOATBEP)KIAIOIINE OCHOBHBIC TIOJOKEHUS MOJIEKYISIPHO-
KHHETHYECKOU TEOPUH.

Mogenu TBEPIOTO, KUAKOTO M Ta3000pa3HOrO COCTOSIHMK BemlecTBa. Kpucramumdeckue u
amopdubie Tena. OOBsICHEHHE CBOWCTB ra3oB, JKUAKOCTEH M TBEPABIX TEJ Ha OCHOBE MOJOXKEHUH
MOJIEKYJISIPHO-KHHETHYECKO Teopuu. CMauynBaHKUE U KaWUISPHBIE SBICHUS. TeIIoBOe pacliupeHne u
CHKaTHE.

Temmeparypa. CBsi3b TEMITEPATYPBI CO CKOPOCTHIO TETIOBOTO IBHKCHUS YaCTHII.

Buytpennss sHeprust. CriocoObl H3MEHEHUsI BHYTPEHHEH 3HEpruu: Teronepeiaya i CoBepIleHue
paboTbl. Busl Temonepeaauu: TeIIONPOBOTHOCTh, KOHBEKITHUS, U3ITyYCHHUE.

KonnyectBo TemnoTsl. Y aenbHas TeMI0EMKOCTD BellecTBa. Teroo0MeH 1 TeII0BOe paBHOBECHE.
VYpaBHeHuUE TEIJIOBOTO OaaHca.

[InaBneHne W OTBepAeBaHME KPHUCTALIMYECKUX BEUIECTB. YJIeJbHAs TEIIOTa IJIaBJICHUS.
[TapooGpa3zoBanue u konnencanus. Mcnapenue (MC). Kurnienne. Y aenbHas Teriora napooOpa3oBaHHUs.
3aBUCUMOCTh TEMIIEPATyphl KUIIEHHsI OT aTMOC(EPHOTro JaBieHus. BiaxxHocTs Bo3ayxa.

OHeprus ToIMBAa. Y ieJbHasl TEMJI0Ta CTOPaHHUSL.

[Tpununs! paboTs! TemnoBbix aurarenei. KITJ[ teruoBoro apuratens. TemoBble IBUTATENN U
3amuTa okpyxkarotieit cpeast (MC).

3aKOH COXpaHEeHHUs U MPEeBpaIleHUs SHEPTUH B TEIUOBBIX mporeccax (MC).

JdemMoHcTpanuu

1. HaGironenue OpOYHOBCKOTO JIBHIKEHUS

2. Habmonenue nuddy3un

3. HaGmoienue sIBICHUN CMauyMBaHUS U KaWJUISIPHBIX SIBICHHHA
4. HabunroieHune TemioBoro pacinpeHust Tei

5. I3MeHeHune aBieHus ra3a Ipyu U3MEHEHNU 00bEMa U HarpeBaHUU W OXJIAXKICHUH
6. [IpaBuiia u3MepeHus TeMIeparypsl

7. Buasl Teronepenadu

8. OxJaxk/ieHue Npyu COBEPIICHUH PabOThI

9. HarpeBanue npu coBepIIeHuU padOThl BHEIIHUMH CHIIAMHU
10. CpaBHeHHE TEIIOEMKOCTEHN pa3IMYHbIX BELIECTB



11. HabnroneHve KUMeHus

12 .HabnroneHue moCcTOSTHCTBA TEMIIEPATYPHI TTPH TUTABICHUT

13. Mopenu TenjaoBbIX ABUTATENEH

JlaGopaTopHblie padoThI M ONBITHI

1. OnbBITH IO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJIIPHOT'O IPUTSKECHUS

2. OnbIThI O BBIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIA UJIU caxapa

3. OnbITHI IO HAOMIOIEHHUIO TEIUIOBOTO PACIIMPEHHS I'a30B, )KUIKOCTEH 1 TBEPABIX T

4. Omnpenenenue JaBieHUs BO3yXa B OajUIOHE LITIPHUIIA

5. OnpIThbl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb JABJIEHUS BO3AyXa OT €ro o0ObEéMa M HarpeBaHMs WU
OXJIQXKICHHUS.

6. IIpoBepka TrUMOTE3bl JMHEHHON 3aBUCUMOCTH UIMHBI CTOJIOMKA XHIKOCTH B TEPMOMETPHUYECKOU
TpyOKe OT TeMIepaTypbl

7. HaOmroneHue W3MEHEHHMs BHYTPEHHEH OSHEPruM Tela B pE3ylbTare TeIulonepeaadn U padOThI
BHEILIHUX CUJI

8. ccnenoBanue siBI€HUS TEINIOOOMEHA IIPU CMELLIMBAHUU XOJIO0JHOM U TOpsiueii BOJIbI

9. OrmpezneneHue KOJNMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOAOW IMpPU TEIMIOOOMEHE C HarpeThiM
METAIIMYECKUM LIUIUHAPOM

10. Onpenenenne yeabHON TENIOEMKOCTH BEIIECTBA

11. McenenoBanue npouecca uCrapeHus

12. OnpepeneHre OTHOCUTENBHON BIIAXKHOCTH BO3AYyXa

13. Omnpenenenue yaeabHON TEIJIOTHI TUTABJICHHUS JIbJIa

Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI

Onektpuzanusi Ten. J[Ba poja aeKTpUYecKuX 3apsioB. B3aumoneicTBUE 3apsKEHHBIX TEl.
3axoH KynoHa (3aBUCHUMOCTb CHJIbI B3aUMOJAEUCTBUS 3apsKEHHBIX TEJl OT BEJIMYMHBI 3apsiIoB U PACCTO
SIHUSI MEXKTY TeJIaMu).

Onekrpuueckoe nose. HanpskéHHocTh 3nexTpuueckoro nods. IlpuHuun cynepno3uuuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpudeckux 3apsaoB. DJIeMEHTapHBIN 3iekTpuueckuil 3apsa. CtpoeHue aToma.
[IpoBOIHMKY U AUDIIEKTPUKHU. 3aKOH COXPAHEHUSI SJIEKTPUUECKOIO 3apsiia.

DNEeKTPUUECKUN TOK. YCIIOBUS CYLIECTBOBAHMS 3JEKTPUUECKOrO TOKA. MICTOUHMKHM MOCTOSHHOTO
ToKa. JIefCTBHS AJIEKTPUUECKOrO TOKA (TEIIOBOE, XMMHUYECKOE, MArHUTHOE). DJIEKTPUUECKUU TOK B
KHUJKOCTAX U razax.

Onexrpuueckas nemnbs. Cuna Toka. DiekTpuueckoe HamnpsbkeHue. CONpOTHBIEHUE MPOBOIHUKA.
VYaenbHOe compoTuBieHHEe BemiecTBa. 3akoH Oma juig ywyactka unenu. [locnenoBarensHoe U
[apaJuIeIbHOE COEIMHEHNE TIPOBOIHUKOB.

Pabora u MomHOCTH 3MeKTpUUecKOoro Toka. 3akoH J[koymns— JleHma. DnekTpuyeckue Lenu u
NOTpeOUTENH IEKTPUIECKOM s3Heprun B ObITY. KOpoTKOe 3aMbIkaHMeE.

[TocrossHHble  MarHuTHl.  B3auMoOJelWCTBHE  MOCTOSIHHBIX MAarHuTOB. MarHuTHoe moJe.
MaruutHoe nosie 3eMJIM M €ro 3HaueHue i >kM3HM Ha 3emuie. OmbelT Opcrena. MarmutHoe mose
ANEKTpUYECKOro Toka. [IpuMeHeHHe 31eKTPOMarHuTOB B TEXHUKE. J[eficTBME MarHUTHOrO MOJIs Ha
IIPOBOJAHUK C TOKOM. OJIEKTPOJBMIaTeNlb MOCTOSIHHOrO TOKa. Mcmonp3oBaHWE a5IEKTpoABUraTesiei B
TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneiter ®apaned.  fIBneHune  anekTpomarHuTHOM — mHAykuuu.  IIpaBuno  Jlenma.
Onexrporereparop. CrnocoObl  HOTYYEHUS  AJIEKTPUUYECKOW  JHEPruu.  OJEKTPOCTAHIMU  Ha
BO300HOBJISIEMBIX UICTOYHMKAX SHEPTHUH.

JdemMoHcTpanuu

1. Dnextpusanus Ten

JIBa posia RJIEKTPUYECKUX 3apsA10B M B3aUMOJICHCTBUE 3apsyKEHHBIX TEI
YCTpolCTBO U IEMCTBUE AIEKTPOCKOIA

DneKkTpocTaTU4ecKas MHIYKIUs

3aKOH COXpaHEHHMsI SJIEKTPUUECKUX 3apsI0B

[IpoBOIHMKYN U AUDIIEKTPUKHU

MonenpoBaHuE CUIIOBBIX JIMHUH 3JIEKTPUUECKOTO OIS

M cTOUHMKH TOCTOSIHHOTO TOKA
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9. JleficTBUSA 3IEKTPUUECKOIO TOKA
10. DnexkTpuuecKuid TOK B )KUIKOCTH
11. I'a30BbIi1 pa3psng
12. I3Mepenue cuibl TOKa aMIIepMETPOM
13. MI3MepeHue aIeKTpUYECKOr0 HANpsHKEHUs BOJIBTMETPOM
14. PeocTaT 1 Mara3uH COnpOTUBIICHU
15. BzaumopeiicTBHE MOCTOSTHHBIX MAarHUTOB
16. MogenupoBaHue HEBO3MOKHOCTH pa3/IeIeHUs MTOJIFOCOB MarHuTa
17. MoaennpoBaHue MarHUTHBIX NOJIEN OCTOSIHHBIX MarHUTOB
18. OnbIT Opcrena
19. MaruuTHOE 10JI€ TOKA. DJIEKTPOMAarHuT
20. leficTBrE€ MarHUTHOTO TOJIL HA MPOBOJIHUK C TOKOM
21 DnexTpoaBuUrarenab NOCTOSIHHOIO TOKa
22. VccnenoBaHue SIBJICHUS DJIEKTPOMArHUTHOM MHTYKIIUU
23. Onbitel Dapages
24. 3aBUCUMOCTb HAINPaBJICHUSI UHIYKIIMOHHOTO TOKa OT YCJIOBHI €ro BOZHUKHOBEHUS
25. DIIEKTpOreHepaTOp MOCTOSHHOTO TOKa
JlaGopaTropHblie padoThbI M ONBITHI
1. OmbITHI 1O HAOIOCHUIO ANEKTPU3AIMHU TNl HHAYKIHUEH U ITPHU COTPUKOCHOBEHUHT
2. WccnenoBanue NeiCTBUS 3JIEKTPHUUECKOTO OIS HA MPOBOJHUKU U IUAJIEKTPUKH
3. COopxka u mpoBepka paboThl ANEKTPUIECKOM e MOCTOSHHOTO TOKA
4. V3mepeHue U peryivpoBaHHUe CUIIbI TOKA
5. M3mepeHue u peryaupoBaHye HaIpsyKeHUs
6. HccnenoBaHue 3aBUCUMOCTHU CUJIBI TOKA, UIYIIETO Yepe3 PEe3UCTOp, OT COMPOTUBIICHUS PE3UCTOPA
U HapsKEHUs Ha pe3ucTope
7. ONBITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh AJIEKTPUYECKOTO COMPOTHUBIICHUSI MPOBOJHUKA OT €ro
JUIMHBI, IJIOLIAAN MTONEPEYHOr0 CEYEHUs U MaTepuaia
8. IlIpoBepka mpaBuiia CIOKEHHS HAMIPSKEHUI TIPU MOCIIEIOBATEILHOM COSIMHEHUU JIBYX
pEe3UCTOpPOB
9. TlpoBepka mpaBuiia JIsl CUIIBI TOKA MPU MApauIeTbHOM COSIMHEHUU PE3UCTOPOB
10. Onpenenenue pabOTHI IIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOP
11. Onpenenenue MOUTHOCTH 3JIEKTPUUECKOTO TOKA, BBIACIAEMON Ha PE3UCTOPE
12. ViccnenoBanue 3aBUCHMOCTH CHJIbI TOKA, YIIETO Yepe3 JIaMIIOUKY, OT HallpsDKEHUsS Ha Hel
13. Onpenenenue KII/l nHarpeBarens
14. ViccnenoBanrne MarHUTHOTO B3aUMO/IEUCTBUS TOCTOSTHHBIX MarHuTOB
15. 3ydyeHne MarHuTHOTO MOJIS IOCTOSTHHBIX MarHUTOB MIPU UX 00BbETUHEHUU U Pa3/IeIeHUN
16. ViccnenoBanue AeMCTBUS 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
17. OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbI B3aUMOJICHCTBHS KaTyIIKU C TOKOM M MarHuTa OT
CHJIbI TOKA U HaNpaBJICHUs TOKA B KaTYyILIKe
18. U3ydenue neiicTBUsS MarHUTHOT'O MOJIS HA POBOIHUK C TOKOM
19. KonctpyupoBanue u u3ydeHue paOOThl 3JEKTPOJBUTATENS
20. U3mepenne KIIJ] anekTpoBUraTeIbHON YCTaHOBKU
21. OnpIThl MO UCCIIEAOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOW WHAYKIUU: HCCIIEOBAaHUE W3MEHEHUMN
3HA4YEHUs U HaIPaBJICHUS MHAYKIIMOHHOTO TOKA.
22. Ilonyuyenune u3o0pakeHusl IPH MOMOIIH JINH3HI.

Pa3nea 3. CBeroBble sIBJICHUS

Hcrounnkn cBera. [IpsmonuHeliHOE pacnpocTpaHEHHECBETa. Buanmoe IBUKEHUE CBETHIL.
Otpaxenue cBeTa. 3akoH oTpaxeHHs cBera. Ilnmockoe 3epkano. Ilpenomnenne cBera. 3akoH
npenomiieHus cera. JInuzel. MoKycHOe paccTosiHue JUH3bI. OnTudeckas cuia JuH3bL. M300pakenus,
naBaeMble JTMH30M. ['11a3 Kak ontudeckas cucrema. OnTudeckue npudopsl.
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Paznen 1. Mexannuyeckue siBJICHUSA



Mexanudeckoe JaBKeHue. MarepuanibHass Touka. Cucrtema orcuérta. OTHOCHTENBHOCTH
MEXaHUYECKOro  JABWKEHHMS.  PaBHOMepHOe  NpsAMOJIMHEHOE  ABWXKEHHE.  HepaBHomepHOe
npsiMoJIMHEHOe ABMKeHne. CpellHss U MTHOBEHHAs! CKOPOCTh Tejla PU HEPAaBHOMEPHOM JIBUKCHHH.

Yckopenue. PaBHOyckopeHHOE mpsiMonHeHOe BrxkeHne. CBoOonHOe maneHue. OnbIiTe [ anmes.

PaBHOMepHOE nBMKEHHE MO OKpykHOcTU. Ilepron m uacrora oOpaimenus. JIuHeitHas u yrioBas
ckopocTH. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

IlepBeii 3axkoH Herotona. Bropoi 3akoH Herorona. Tpermit 3akoH Hberorona. IIpuHnmn
CYIEPIO3ULIMU CUII.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuia TpeHHUs CKOJIbKEHHUS, CHIIa TPEHUSI TTOKOS, IPYTrue
BU/JIBI TPEHHUSL.

Cuna TsDKeCTH M 3aKOH BCEMHPHOTO TITOTCHHsI. Y CKOpEHHE CBOOOAHOTO MafcHus. [[BUKCHHE IIaHET
Bokpyr Connna (MC). [lepBast kocMuueckasi CKOpocTb. HeBeCOMOCTb U Meperpy3Ku.

PaBHoBecue wmatepuanbHO TOUKH. AOCOIIOTHO TBEpHOE Teio. PaBHOBecue TBEPIAOro Teia ¢
3aKpEIUIEHHON OChIO BpalleHuss. MoOMeHT cuiibl. LIeHTp TsoKecTH.

Nmnynece tena. M3amenenue umnysbca. MMmysabce cunbl. 3aKOH COXpaHEHHs] UMIyJbca. PeakTuBHOE
newkenue (MC).

Mexanuueckass pabota U MoIIHOCTb. PaboTa cui TsbKecTH, ynpyroctd, TpeHus. CBs3b SHEPruu H
pabotel. IloTeHnuanbHas »Heprus Tena, MOJHSATOTO HaJ MOBEpPXHOCThIO 3emiu. [loTeHumambHas
SHEeprusi cxarod mnpyxuHbsl. Kunermyeckas sHeprus. Teopema O KHHETHUYECKOW HHEPruu. 3aKOH
COXPaHEHUS MEXaHUUYECKON YHEPTUU.

Jemoncmpayuu

1. HabmoneHne MexaHHUeCKOTo JBMKEHUS Tela OTHOCUTENIBHO Pa3HBIX TNl OTCUETA.

2. CpaBHeHue TyTed U TPACKTOPUH IABUKEHUS OJHOTO M TOTO XK€ Tella OTHOCUTENBHO Pa3HBIX Tel

oTCY€Ta.

3. M3mepeHne cKopocTy U YCKOPEHHUSI IPSMOIMHEHHOTO TBUKEHHUSI.

4. ViccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JABUKCHUSI.

5. Habmronenue nBM>KeHUs Tela M0 OKPYKHOCTH.

6. HaOmroieHne MeXaHWYECKUX SIBJICHUH, MPOUCXOAAIIUMX B cucTeMe oTcuéra «Temexka» mpu eé

PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIBHO KaOUHeTa (PU3UKU.

7. 3aBUCHUMOCTb YCKOPEHHMsI T€Jla OT MaccChl TeJla U JIEHCTBYIOIIEH Ha HETO CUJIBL.

8. Habmronenue paBeHCTBa CHII TIPH B3aUMOJICHCTBUH TETI.

9. M3MmeHeHune Beca Teja Py YCKOPSCHHOM JIBH)KCHHUM.

10. Tlepenaya umitynbca mpyu B3aUMOJICHCTBUU TEII.

11. TIpeoGpa3oBaHus SHEPTUU NPU B3AUMOAECHCTBUU Tel.

12. CoxpaHeHue UMIyJbca MPU HEYIPYTOM B3aUMOJACHCTBUH.

13. CoxpaHeHune nMIyibca Ipu a0COIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HabmroneHue peakTUBHOTO JBUKECHHUS.

15. CoxpaHeHue MeXaHU4eCKOW SHEPTUH MPU CBOOOIHOM IaIEHUU.

16. CoxpaHneHue MeXaHUYECKOW YHEPTHH MPH JBIKEHUU Tella MO ACHCTBUEM MPYKHUHBIL.

Jlabopamopuvie pabomovt u onvimul

1. KoHcTpyHnpoBaHue TpakTa Jijisi pa3roHa M JajdbHEHIIEro paBHOMEPHOTO JBMKCHUS IIapuKa WU

TENEKKH.
2. OmnpeneneHne CpeHEH CKOPOCTH CKOJBXKCHHS OpycKa WIJIM JIBFDKCHHUS IIapuKa 10 HAKIOHHOU
MIJIOCKOCTH.
. Onpenenenue yckopeHus Tella IpU paBHOYCKOPEHHOM JIBH)KEHUU 110 HAKJIOHHOM IJIOCKOCTH.
4. UccnenoBaHue 3aBUCUMOCTH MYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JIBIKEHUHU 0e3 HadallbHOM

CKOpPOCTH.

5. [IpoBepka rumoTe3bl: €CIU MPU PABHOYCKOPEHHOM ABMKEHMHM 0€3 Ha4albHON CKOPOCTH MYyTH

OTHOCATCSI KaK PsiJi HEYETHBIX YHCEIT, TO COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHHU OTMHAKOBHI.

6. MccrnenoBaHue 3aBUCIMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CHIIBI HOPMATbHOTO JTABICHHUS.
. Onpenenennie k03P GUITUEHTA TPEHUS CKOTBKECHUS.
8. Ompenenenue KECTKOCTU MPYKUHBI.
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9. Onpenenenue paboOTHl CUIIBI TPEHHS MPHU PABHOMEPHOM JBIDKEHHHM TeJla 10 TOPU30HTAIBHOM
MIOBEPXHOCTH.

10. Omnpenenenue paboOTHI CUJIBI YIPYTOCTH MPH NOAbEME Ipy3a € MCIOIB30BAaHUEM HEIOJIBUKHOTO
U TIOABMKHOTO OJIOKOB.

11. M3yueHue 3aKkoHa COXpAHEHUS SHEPTUH.

Pazgen 2. Mexanuueckue KoJ1e0aHUsI U BOJIHBI

Konebarenpnoe papmwxkenne. OCHOBHBIE XapaKTEPUCTHKH KOJNEOAaHWI: MeEpUOJ, dYacToTa,
aMIUTMTyAa. MaTeMaTHuecKuid U NPYKUHHBIN MasTHUKHU. [IpeBpaiienue sHepruu mpHu KosedaTeaTbHOM
JBHKCHUU.

3aryxaronue xKoiebanus. BeiHyxnenHsle konebanus. Pezonanc.

Mexanndeckue BosiHBI. CBOIMCTBa MEXaHHMYECKHX BOJH. [IpOAONBHBIC M IONEPEYHBIC BOJIHBL
JInHa BOJIHBI M CKOPOCTH €€ pacnpocTpaHeHus. MexaHndeckre BOJIHbI B TBEPJOM Teje, CeCMHYECKHe
BostHBI (MC).

3BykK. ['poMKoOCTh 3ByKa U BbIcOTa TOHA. OTpaxenue 3Byka. H(pa3Byk U yIbTpa3BykK.

Jemoncmpayuu

1. HaGnronenue konebaHuii Tl Mo ASHCTBUEM CUJIBI TSKECTHU U CHIIBI YIPYTOCTH.

2. HaOmonenue xosiebaHuii rpy3a Ha HUTH U Ha TIPYKHHE.

3. Habnroenue BBIHYK/IEHHBIX KOJIEOaHHUI U pE30HAHCA.

4. PactipocTpaHeHre IpOoAO0IbHBIX U MTONEPEYHBIX BOJIH (HA MOJIEIH).

5. HaGnroeHue 3aBHCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHI pe30HaHC.

Jlabopamopuvie pabomul u onvimul

. Onpenenenue 4acToThl U Mepruoia KoiueOaHu MaTeMaTHYeCKOro MasTHHKA.

. Onpesienenne 4acToThl M EPHOa KOJICOAHNH PYKMHHOTO MasTHUKA.

. UccnenoBanne 3aBUCMMOCTH TEpHO/1a KOJICOaHUH IMOABEIICHHOTO K HUTH Tpy3a OT JUIMHBI HUTH.

. UccrnenoBanue 3aBUCMMOCTH Teproia KoiaeOaHui MPYKUHHOTO MasiTHUKA OT MaccChl rpys3a.

. IIpoBepka He3aBUCUMOCTH TIeproJia KoJeOaHHii Ipy3a, MOJBEIIEHHOTO K HUTH, OT MAacChl Tpy3a.

. OnBITHI, TEMOHCTPUPYIOLINE 3aBUCUMOCTD MEPUOJIa KOlIeOaHUN MPYKMHHOTO MasiTHUKa OT MacChl
rpy3a U KECTKOCTH MPY>KUHBI.

7. NI3mepeHune yCKOpeHHs: CBOOOTHOTO TIa/ICHHSI.

OOl WDN PP

Pa3nea 3. DiiekTpoMarHuTHoE 1oJie ¥ 3J1eKTPOMATHUTHBIE BOJIHbI

ONEKTPOMarHuTHOE IoJIe. ODJIEKTPOMArHUTHBIE BOJHBL. (CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH.
[IIkana 351eKTpOMarHUTHBIX BOJIH. Vcrionb30BaHKe AIEKTPOMArHUTHBIX BOJIH JJIs COTOBOM CBSI3H.

OnexTpoMarHuTHas npupona ceera. CKopocTh cBeTa. BolIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu

1. CsoiicTBa 371€KTPOMarHUTHBIX BOJIH.

2. BomHoBBIE CBOICTBA CBETA.

Jlabopamopusie pabomol u onvimul

1. 3y4yeHue CBOMCTB 3J1€KTPOMAarHUTHBIX BOJIH C TIOMOIIIbIO MOOMIJIBHOTO TenedoHa.

Pa3nea 4. CBeroBble siBJIEHUS
JlyueBas monenb cera. Mctounuku cBera. [IpsMonnHeliHOe pacpocTpaHeHue CBeTa. 3aTMEHHUS
Connua u Jlynsl. Otpaxenue cera. Ilnockoe 3epkaiio. 3akoH OTpa’KEHUs CBETA.
[Ipenomnenne cBera. 3akoH mpenoMiIeHHMs cBeTa. [lonHOe BHYTpEHHEEe OTPAaKEHHE CBETA.
Hcnonp30BaHme MOJIHOTO BHYTPCHHETO OTPAXKCHHA B OIITUYCCKUX CBCTOBOJAX.
JIunza. Xox nydedt B nmH3ze. Onrtuyeckas cucrema ¢oroanmnapara, MUKPOCKONa M TeJlecKomna
(MC). I'ma3 kak onTH4eckasi cucteMa. bIu30pyKocTh U 1aTbHO30PKOCTb.
Paznoxenue Oenoro cBera B crekrp. OnbiTel HptoToHa. CioxeHHE CHEKTpaJbHBIX I[BETOB.
Hucnepcus csera.
Jemoncmpayuu



1. ITpsimoaMHENHOE pacpoCTpaHEHHUE CBETA.
2. OTpaxeHue CBeTA.
3. Ilonyuenue n300paxeHuil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
4. IlpenomieHue cBerta.
5. Onrrnueckuii CBETOBO/I.
6. Xop stydeli B coOMparomieii JuH3e.
7. XoJ ny4el B pacCerBaIOIICH JTUH3E.
8. Ilomyuenue n3o0pakeHUi C MOMOILBIO JIMH3.
9. Ilpunuun aercTBus poToamnmapara, MUKpPOCKOIIA M TEJIECKOTIA.
10. Moguens riasa.
11. Pa3nokeHue 6emoro cBeTa B CIEKT).
12. Tlomydenue Genoro cBera MpH CIOKEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimul
1. MccnenoBanue 3aBUCUMOCTH YIJIa OTPAXKEHHUS CBETOBOTO JIyda OT yIJla MaIeHusl.
2. VI3yyeHne XapaKTepUCTUK N300paskeHHsI IPEeIMETa B TUIOCKOM 3epKalie.
3. UccnenoBanne 3aBUCHMOCTH YIJIa MPEJIOMIICHHS CBETOBOTO Jy4ya OT YIUIa MaJeHUsl Ha TpaHHULEe
«BO3yX—CTEKJIIO».
. [onydenue n300paxeHuii ¢ TOMOIIbIO COOMPAIOIIEH JTNH3HI.
. Onpenenenre HOKYCHOTO PACCTOSIHUS M ONTHUYECKOMN CHIIBI COOMpAIONIEeH TUH3BI.
. OnbITHI IO Pa3JI0KEHUIO OEJI0r0o CBETa B CIIEKTP.
. OnBITHI 10 BOCTIPUATHIO I[BETA MPEAMETOB IIPU UX HAOIIOACHUN Yepe3 IBETOBbIC (DUIIBTPHI.
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Paspnen 5. KBanTOBBIC SIBJICHUSA

OmnbiTel Peszepdopma m mimanerapHas mojenb atomMa. Moxens aroma bopa. Hcmyckanwe u
IIOTJIOLEHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIEKTPHI.

PanuoaktuBHOCTH. Anbda-, Oera- u ramma-usnydenus. CTpoeHre aToMHOro siapa. Hykmonnas
MOJIE€Ib aTOMHOT0 szipa. M30Tomsl.

PaguoaxktusHble npeBpamienus. [lepro noiaypacnana aTOMHBIX SI€Ep.

SnepHble peakuuy. 3aKOHBI COXPAaHEHHUS 3apsAJOBOIO M MAacCOBOIO YHUCEN. OHEPrUs CBA3U
aTOMHBIX saep. CBs3p macchl U dHepruu. Peakuuu cuHte3a u neneHus saep. McTouHuku sHepruu
Comnnua u 3831 (MC).

SnepHas sHepreTuka. /leificTBUs pagoaKTUBHBIX M3Iy4eHUH Ha kuBble opranu3msl (MC).

Jemoncmpayuu

1. CnekTpsl U3ydeHus U MOTJIOMIEHUS.

2. CriexTpbl pa3IM4YHbIX I'a30B.

3. CnexTp Bogopoja.

4. HabmtoneHue TpekoB B kamepe BuibcoHa.

5. Pabora cuérunka MOHU3UPYIOMINX U3TYyUEHHH.

6. Peructpanus n3ny4eHus NpUpOAHbIX MUHEPAJIOB U IPOAYKTOB.
Jlabopamopuvie pabomovt u onvimul

1. HabnroaeHne CIUIOMHBIX U JIMHEHYATBIX CHEKTPOB U3JTyUSHHUSL.
2. VccrienoBanme TPEKOB: H3MEPEHUE YHEPTHH YACTHIIBI TIO TOPMO3HOMY MYTH (110 oTorpadusm).
3. M3mepeHue paainoakTUBHOTO (poHA.

IHoBTOpHTE/ILHO-0000 110U MOAY./Ib

[ToBTOpUTENBEHO-0000IIAIONNI  MOAYAb MpeJHAa3HaYeH Ui CHUCTeMaTU3allul U 0000IeHus
NPEMETHOTO COJIEpKAHUS M OIBITAa JESATEIbHOCTH, NMPHOOPETEHHOTO NpPU M3YYEHHUH BCEro Kypca
¢bu3nku, a TaKke I MOATrOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY SK3aMEHY MO (H3HKe s
oOyuaromuxcsi, BHIOPAaBIINX 3TOT y4EOHBIN IPEIMET.

[Ipy u3y4eHHH NAHHOTO MOJIYJS PEATU3YIOTCS M CHCTEMATU3UPYIOTCS BUIBI JESATEIBHOCTH, Ha
OCHOBE KOTOPBIX 00€CNeunBaeTCs JOCTI)KEHHE TMPEIMETHBIX U METalPEeIMETHBIX IUIaHUPYEMbIX
pe3yabTaToB 00y4eHHus, (OPMHUPYETCS €eCTECTBEHHO-Hay4yHas TI'PAaMOTHOCTb: OCBOEHHE HayYHBIX
METOJIOB UCCIIEIOBaHMsI ABJICHUNM MPUPOJBI M TEXHUKH, OBJIAJICHUE YMEHUSAMHU OOBICHATH (PU3NYECKUE



SBJIGHUSI, TPUMEHSAA [IOJIyYCHHbIE 3HAHMs, pellaTh 3aJaud, B TOM 4YHUCJIE KAayeCTBEHHbIE U
SKCIIEPUMEHTAaJIbHBIE.
[IpuHIMNUATBEHO JESATENLHOCTHBIM XapakTep AaHHOTO pa3jeia pealu3yeTcss 3a CUéT TOro, 4To
ydamuecs BBITOJHAKOT 3alaHUA, B KOTOPBIX UM NPpCAJIaractc:
" Ha OCHOBE NOJYYEHHBIX 3HAHUI pacrno3HaBaTh M HAYYHO OOBICHATH (PU3UUYECKUE SIBICHUS B
OKpY>Karollel NpUpoJIe U MOBCEAHEBHON KU3HH;
"  WUCHOJIb30BAaTh HAyuyHble METOAbl HCCIENOBaHUS (U3MUECKUX SIBICHUI, B TOM 4YHUCIE JUISL
MMPOBCPKU T'UIIOTE3 U MOJTYUCHUS TCOPECTHUYCCKUX BBIBOAOB,
® OOBSACHATH HAy4yHblE OCHOBBI HauOoOJiee Ba)XXHBIX JOCTHUKEHHH COBPEMEHHBIX TEXHOJOTHUH,
HaIpuMep, NIPaAKTHICCKOI0 UCIIOJIb30BaAHUA PA3JIMYHBIX HCTOYHHUKOB SHCPIrul Ha OCHOBC 3aKOHA
MIpPEeBpALICHHS U COXPAHEHHSI BCEX U3BECTHBIX BUIOB SHEPTHH.
Kaxxnas 3 TeM JaHHOro pasfenia BKIIOYAeT SKCIEPUMEHTaIbHOE HCCieoBaHHe O00O0OIIAr0IIero
xapakrepa. Pazgen 3aBepiiaercss MpOBEIECHHEM AMAarHOCTUYECKOW U OIICHOYHOW paboThl 3a Kypc
OCHOBHO IIIKOJIBI.

3) MIIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUSI YUYEBHOI'O NMPEJIMETA «®U3UKA»
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA
N3yuyenune yueGHOro mpeamera «@Du3uka» Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHHs JOJKHO
o0ecrieynBaTh  JTOCTWIKCHHE  CIEAYIOUIMX  JUYHOCTHBIX, METalmpeIMETHBIX W  IPEIMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB.
JIMYHOCTHBIE PE3YJIBTATHI
Ilampuomuueckoe éocnumanue:
—TMPOSIBJICHUE NHTEPECA K HUCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PM3NYECKON HAYKHU;
—IICHHOCTHOE OTHOIIEHHE K JJOCTUKEHHUSIM POCCUMCKIX YUEHBIX -(DU3UKOB.
I'pasicoanckoe u Oyxo6Ho-HpascmeeHHoe 60cCnumanue:
—TOTOBHOCTh K aKTUBHOMY yYacCTHIO B OOCY>KIEHHH OOIIECTBEHHO 3HAUYMMBIX U 3TUYECKUX MPOOIIEM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN PU3UKU;
—O0CO3HaHUE BaXXHOCTH MOPAJIbHO-3TUYECKHUX MPUHIHUIIOB B J€ATEIbHOCTH YUYEHOTO.
Icmemuyeckoe eocnumanue:
—BOCHPUATHE ICTETUYECKUX KaueCTB (U3NYECKON HAyKH: €€ TapMOHMYHOTO MOCTPOCHHS, CTPOTOCTH,
TOYHOCTH, TJAKOHUYHOCTH.
Ilennocmu nayunozo noznanus:
—OCO3HaHUE IIEHHOCTU (U3NYECKOH HayKHM KaK MOIIHOTO HMHCTPYMEHTa IMO3HAaHUS MHpa, OCHOBBI
pPa3BUTHUS TEXHOJOTHUN, BAKHEUILEH COCTABIIIIOLIEN KYJIbTYpPHI;
—pa3BUTHE HAyYHOH JII0003HATENILHOCTH, HUHTEpEca K UCCIIE0BATENILCKOM NeATETbHOCTH.
Dopmuposanue Kyabmypol 300p06b U IMOUUOHATLHO20 OJ1A2ONONYYUUA
—OCO3HaHUE IEHHOCTH O0e30macHoro obpaza >KU3HH B COBPEMEHHOM TEXHOJIOTUYECKOM MHUpE,
BAXHOCTU IMpaBWJl 0O€30IacHOr0 IOBEIAEHMS Ha TPaHCIOPTE, Ha J0porax, € JJIEKTPUYECKUM U
TEIJIOBBIM 000PY/I0BaHHEM B IOMAITHUX YCIOBUSX;
—C(pOpMUPOBAHHOCTh HaBbIKa peQUIEKCHH, TPU3HAHKE CBOETO MpaBa Ha OUIMOKY M TaKOTO K€ MpaBa y
JPYTOro 4ejJoBeKa.
Tpyooeoe eocnumanue:
—AaKTHBHOE YYacTHE€ B pEIICHUM NPAaKTUYECKUX 3ahay (B paMKax CEMbH, IIKOJIBI, ropoja, Kpas)
TEXHOJIOTUYECKON U COLMAIbHON HANpaBJIE€HHOCTH, TPEOYIOUINX B TOM YUCIIE U (U3UUECKUX 3HAHUH;
—MHTEPEC K MPAKTUUECKOMY M3YUEeHHUIO POodecCcuid, CBSI3aHHbBIX C (PU3UKOM.
IKonozuueckoe eocnumanue:
—OpHEeHTallusgd Ha NMpUMEeHeHue (PU3MYecKUX 3HAHMU JUId pEelIeHUs 3a1ady B 00JacTH OKpyXKaroluein
Cpelibl, TUIAHUPOBAHMSI TIOCTYIIKOB U OLIEHKH WX BO3MOYKHBIX MOCJEICTBUMN JJIsl OKPYKAIOIIEN Cpeibl;
—OCO3HaHHUE I100aJIBHOT0 XapaKTepa HKOJOTHUYECKUX MPOOJIeM U IyTel UX pelieHus.
Aoanmayusa o0yuaroue2o0ca K UIMEHAIOUWUMCA YCI08UAM COUUATLHOU U RPUPOOHOIL CPeObl .
—TIOTpEeOHOCTh BO B3aMMOJICHCTBMM NPU BBINOJHEHUM MCCIEIOBAHUNH M TPOEKTOB (U3NYECKOMH
HaIpPaBJIEHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSAM JIPYTHX;
—TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pE3 MPAKTUUECKYIO 1E€ATEIbHOCTD;
—TMoTpeOHOCTh B (OPMUPOBAHWU HOBBIX 3HAaHUH, B TOM uucie (OpMyIUpPOBaTh UAEH, MOHATHUSA,



TUTOTE3bI O (PU3HUECKUX OOBEKTAX U SIBICHUSX;

—O0CO3HaHue AePUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETCHTHOCTEH B 001acTH (PU3UKH;

—TUJIAaHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUU HOBBIX (PM3MUECKUX 3HAHUN;

—CTpEMJICHUE aHaJIM3UPOBAaTh U BBISABISATH B3aMMOCBS3H IPUPOJBI, OOIIECTBA M AKOHOMHUKH, B TOM
YHCIIe C UCTIOIb30BaHNEM (PU3UUECKIX 3HAHUM;

—OLIEHKAa CBOMX JEHCTBHI ¢ yu€TOM BIIMSHHSA HA OKPYKAIOIIYIO CPeay, BO3MOXKHBIX INI0OATBHBIX
MOCJIEICTBUM.

METAINIPEAMETHBIE PE3YJIbTATBI

YHuBepcajibHble NO3HABATE/IbHbBIE /1€l CTBUA
basoevie nozuueckue oeiicmeus:

—BBISBIIATh U XapaKTEPH30BATh CYIIECTBEHHBIC MTPU3HAKA OOBEKTOB (SIBICHUN );

—YyCTaHaBJIMBATh CYIIECTBEHHBII MPU3HAK Ki1acCU(UKALIUK, OCHOBAHUS JJIsi 0000OIIECHHS U CPAaBHEHUS;

—BBISBIIATH 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B pAaCCMATPUBAEMbIX (paKTaX, NaHHBIX U HAOIIOJCHHUSIX,
OTHOCSIIIUXCS K (PU3UYECKUM SIBJICHUSIM;

—BBISBIIATH IPUYUHHO-CIICICTBEHHBIC CBSI3U MPU U3YYCHUU (DU3MUECKUX SBICHUN U TIPOIECCOB; JENIaTh
BBIBOJIbI C UCIIOJIb30BAHUEM J€TYKTUBHBIX U UHIYKTUBHBIX YMO3AKIIOUEHUN, BBIIBUTATh TUIIOTE3BI O
B3aMMOCBSI3SX (PHU3UYECKUX BEIMYNH;

—CaMOCTOATEIbHO BBIOUpATh CIIOCO0 perieHus yueOHoU (u3nyecKkoil 3a1aun (CpaBHEHHE HECKOJIBKHUX
BAapUAHTOB pCIICHUs, BHIOOp HamOOJee MOAXOMAAIIETO C YYETOM CaMOCTOSITEIIBHO BBIICICHHBIX
KPUTEPHEB).
ba3zoevie uccneoosamenvcxkue oeiicmeus:

—HCIMOJb30BaTh BOIPOCHI KaK UCCIIEOBATEILCKUNA HHCTPYMEHT ITO3HAHUS;

—TPOBOJUTH IO CaMOCTOSTEIBHO COCTABICHHOMY IUIAHY OIBIT, HECIOXHBIA  (hU3HUSCKUN
SKCIIEPUMEHT, HEOOJIbIIIOE HCCIeI0BaHUE (PU3UUYECKOTO SIBICHUS;

—OIICHWBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTh MH(POPMAIUIO, TIOJYYECHHYIO B XOJ€ MCCIICIOBAHUS
WJIH 9KCTIEPUMEHTA;

—CaMOCTOATEIbHO  (OpMyNIHpOBaTH OOOOICHWS ¥ BBIBOABI IO pe3ysibTaTaM MPOBEASHHOTO
HaOII0/IEHUs, OTIBITA, UCCIICIOBAHNUS,

—TIPOTHO3UPOBATh BO3MOXHOE JaTbHEWIIEe pa3BUTHE (U3MUECKUX TPOIECCOB, & TAKKE BBIIBUTATH
MIPEIOIOKEHHS 00 UX PA3BUTHUU B HOBBIX YCIOBUSAX M KOHTEKCTaX.

Paboma c ungpopmaueii:

—TPUMEHSATH Pa3IUYHbIe METOJbI, MHCTPYMEHTBI U 3aIllPOCHI MPHU MOUCKE U 0TOOpe MHGOpMAIIUU WU
JAHHBIX C YU4ETOM IPEAI0KEHHON yueOHO! (pru3nueckoi 3a1auu;

—aHaM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIIPETHPOBATh HH(DOPMAIIMIO PA3IUYHBIX BUIOB U GHopM
MIPEJICTABIICHNS,;

—CaMOCTOSATEIbHO BHIOMPATh ONTUMANBHYIO (HOpMY MpeAcTaBIeHUS NHPOPMAIIUU U UILTIOCTPUPOBATH
pelnraeMble 3a/1a9u HECIIOKHBIME CXEMaMH, TUarpaMMaMu, HHOU TpaduKoi 1 UX KOMOWHAITUSMHU.

YHuBepcajibHble KOMMYHHUKATHBHBIE 1€ CTBUS
Obwenue.

—B X0/1e 00CYyXJeHUsI Y4eOHOTO MaTepHala, pe3ylbTaToB 1adopaTOPHBIX paboOT M MPOEKTOB 337aBaTh
BOIIPOCHI IO CYIIECTBY 00CYKIaeMOW TEMBI U BBICKA3bIBATh MJICH, HAIlCJICHHBIC HA PEIICHHUE 3a/1a9H H
nojep>kaHue O6IarokenaTeIbHOCTH OOIIEeHNUS;

—COIIOCTABIIATh CBOM CYXKJICHHS C CYXKICHUSMH JPYTHX YYaCTHHKOB JHaliora, OOHApYKWUBATh
pa3nuyre U CXOJCTBO MO3HIINIA;

—BBIpaXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX M MUCbMEHHBIX TEKCTAX;

—MyOIUYHO TIPEJICTaBIATh PEe3yNbTaThl BBIMIOJIHEHHOTO (U3UYECKOTO OMbITa (SKCIEPUMEHTA,
WCCTIEIOBAHMS, TIPOEKTA).

Coemecmuasn oesmensHocms (COMmpyOHUUECmeo0):

—TOHUMATh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHJHONH M WHIAWBUIYAIBHOH paOOTHI MPH PEIICHUN
KOHKpETHOU (hr3HuecKoil mpoOIembl;

—TPUHAMATH TIETH COBMECTHOW JICATEIHHOCTH, OPTaHW3OBBIBATH JIEHCTBUSA IO €€ JIOCTHIKEHHIO:
pacmpenenaTh poyid, 00CYKAaTh MPOIECCHl U PE3yNbTaThl COBMECTHON paboThl; 0000IIaTh MHEHUS
HECKOJBKUX JTIOJCH;

—BBINOJIHATH CBOKO YacTh Pa0OThI, JOCTUTAs Ka4eCTBEHHOTO pe3yJbTaTa MO CBOEMY HAIPABJICHUIO U



KOOPJAMHUPYS CBOU JACUCTBUS C APYTMMH YJICHAMU KOMAH/IbI;

—OLIEHMBaTh KayecTBO CBOETO BKJIaJa B OOMMA MPOAYKT IO KPUTEPHUSIM, CAMOCTOSATEIHHO
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

YHuBepcajibHbIe peryJssTUBHbIE J1eHCTBUSA
Camoopzanuzayus:

—BBIABJIATH MPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CUTYalHSX, TPEOYIOMUX ISl pelieHus Gpu3nyeckux
3HAHUI;

—OpHUEHTHPOBAThCSI B PA3JIMYHBIX MOAXO0JAX MPHUHATHUS peleHUul (MHAMBUAyabHOE, NPUHSITHE
pellieHus B IpyMIe, IPUHITHE PELLICHUI TPYIOoi);

—CaMOCTOATEIbHO COCTaBIISATh AJTOPUTM pelleHus (HU3MUecKON 3aJaud WU IUIaHa HCCIEAOBAaHUS C
y4ETOM HMEIOIIUXCSI PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH IpeJiaracMble
BAPUAHTHI PELLICHUN;

—J1e7aTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIUICHHE.

Camoxoumpons (penexcusn):

—/1aBaTh aJICKBAaTHYIO OLIEHKY CUTYallMH U MIpesaraTh IlaH €€ U3MEHEHMUS;

—OODBICHATh MPUYMUHBI JOCTHKEHHUS (HEAOCTMXKCHMsSI) PE3yJbTaTOB MAESITENbHOCTH, /1aBaTh OLICHKY
pUOOPETEHHOMY OTIBITY;

—BHOCUTh KOPPEKTHUBBI B ACSITEILHOCTD (B TOM UKCJE B XOJI BHIIOJHEHUS (DU3MUECKOTr0 UCCIIeI0BAHUS
WM TIPOEKTa) HA OCHOBE HOBBIX 00OCTOSTENIBCTB, MU3MEHUBIIUXCS CUTYallUH, YCTAHOBJIEHHBIX OIINOOK,
BO3HUKILIUX TPYAHOCTEH;

—OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM.

ImMoyuonanbHbll UHMENIEKM .

—CTaBUTh ce0sg Ha MECTO JPYroro 4YejoBeKa B XOJE CHOpa WM JUCKYCCHUHM HAa HAy4YHYIO TEMY,
IMIOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTUKY JIPYToro.

Ilpunamue cedsa u opy2ux:

—TMpU3HABaTh CBOE MPAaBO Ha OMIMOKY MpH pelieHUH (PU3MYECKHX 3aJad WM B YTBEPKICHUAX HA
Hay4yHbIE TEMBI U TAKOE K€ MPaBO PYroro.

IHNPEAMETHBIE PE3YJBTATbBI

7 knace
IIpenmeTHble pe3ynpTaThl Ha ©0a30BOM YpPOBHE JIOJDKHBI OTpaxarb Cc(OPMUPOBAHHOCTH Y

00yyaroIuxcst yMEHH:

—MCIONB30BaTh MOHATUSA: (PU3NUECKUE U XUMHUYECKUE SIBICHUS; HAOII0/IeHHe, SKCIIEPUMEHT, MOJIEb,
TUNO0TE3a; €AUHMIBI (U3NYECKUX BEJIUMYMH; aTOM, MOJIEKYJIa, arperaTrHble COCTOSIHUS BeLIecTBa
(TBEpmoe, KuaKoe, Tra3000pa3HOE); MeXaHHUYeCKoe JIBUKEHHE (PaBHOMEpPHOE, HEpPaBHOMEPHOE,
MPSIMOJIMHEIHOE), TPaeKTOpHsl, paBHOAEWCTBYyIoIIas cwi, aedopmanus (ymnpyras, IulacTUYecKas),
HEBECOMOCTB, COOOLIAIOLINECS COCYIBI;

—pasnuyarh gBieHus (aud@y3us; TEmIoBOe IBMKEHUE YaCTHUI[ BEIIECTBA; PABHOMEPHOE ABM)KECHUE;
HEPAaBHOMEPHOE [IBWJKEHWE; WHEpLUsS; B3aUMOJCHCTBUE TEJ; pABHOBECHE TBEPABIX TEI C
3aKperIEHHON OChIO BpallleHus; Mepefaya JaBiIeHUs TBEPABIMU TeJIaMH, >KMJIKOCTIMU U Ta3aMy;
aTMOC(epHOEe JaBJICHME; IUIABaHUE TEJ; MPEBPAIICHUS MEXaHHMUECKOW SHEPTUHu) MO OMHCAHUIO UX
XapaKTEepHBIX CBOWCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3HUECKOE SIBJICHUE;

—pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (U3MUECKUX SIBJICHUH B OKPYXAlOIEM MHpPE, B TOM YHUCIIE
¢u3nueckre sBIEHUS B MPHUPOJE: NMPUMEPHI JBWKEHUS C PA3NUYHBIMU CKOPOCTSIMU B KUBOU H
HEXHBOH MpHUpoie; AEUCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE; BIUSHUE aTMOC(HEPHOTO J1aBICHUS
Ha KMBOM OpraHu3M; IJIaBaHUE PbIO; phluaru B TeJie YeJI0BEKa; IPU 3TOM MEPEBOJAUTH MPAKTUYECKYIO
3ajauy B yueOHYIO, BBIETIATH CyIIECTBEHHbIE CBOWCTBA/MPU3HAKU (PU3UUECKUX SBIICHHIA;

—OIKChIBaTh M3y4€HHbIE CBOMCTBA TNl U (PU3UUECKHE SIBICHHUSA, HUCIOJNB3YS (DU3MUECKHE BEJMUUHBI
(Macca, 00bEM, MIIOTHOCTH BEIIECTBA, BPEMS, MyTh, CKOPOCTh, CPEHSAS CKOPOCTh, CHJIA YIPYTOCTH,
CHJIa TSKECTH, BEC Tella, cujla TPeHus, JaBjieHue (TBEPAOro Tena, )KUIKOCTH, ra3a), BHITAIKUBAIOIIAs
cujla, MeXaHudeckas pabdoTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3()(PHUIHUEHT IO0JIE3HOTO
NEHCTBUSL MEXaHW3MOB, KMHETHYECKass W MOTEHLHUaJbHas SHEPrus); MpU OMNHUCAHUU MPABHIBHO
TPaKTOBaTh (PU3NYECKUN CMBICT MCIOIb3YEMbIX BEIMYMH, UX 0003HAUEHUS U eIMHUIBI (PU3HMUECKUX



BEIMYMH, HAXOAWUTh (OPMYINbI, CBS3BIBAIOUINE MaHHYI0 (U3NYECKYI0 BEIUYHHY C JIPYTUMH
BEIMYMHAMHU, CTPOUTH IPah)UKH U3yUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

—XapaKTepU30BaTh CBOWCTBA Tel, (U3NUYECKUE SBICHHS M MPOLECCHl, UCTIONb3Ys MPaBHiIa CIIOKEHUSI
cun (BIoJib OJTHOU TpsiMoii), 3akoH ['yka, 3akoH I[lackams, 3akoH ApxuMmena, MPaBUIO PAaBHOBECHS
pbyara (6510Ka), «30J0TO€ MPABUIIO» MEXAaHUKH, 3aKOH COXPAHEHHS] MEXaHWYECKOH SHEpruu; Mpu
3TOM J1aBaTh CJIOBECHYIO (hOPMYIUPOBKY 3aKOHA U 3aIIUCHIBATh €M0 MAaTEMAaTUUYECKOE BBIPAXKEHUE;

—O0OBACHATH (PU3MUYECKHE SBJICHUS, MPOLIECCH U CBOWMCTBA TEJ, B TOM YHUCIIC U B KOHTEKCTE CUTYyalui
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh IPUYUHHO-CICICTBEHHBIE CBS3U, CTPOUTH
0o0BbsICHEHHEe W3 |—72 JIOTMUYeCKUX MIaroB ¢ OMopoi Ha 1—2 W3y4EHHBIX CBOWCTBA (PU3MUECKUX
SBJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

—pemaTh pacu€THble 3agaud B 1—2 HeWCTBUS, MCHONB3Ys 3aKOHBI M (POPMYIIBI, CBSI3BIBAIOIINE
¢u3nyeckue BEIMYMHBI: HAa OCHOBE aHalM3a YCJIOBMS 3aJjaud 3allMChlBaTh KPATKOE YCIOBHE,
MOJICTABIATh (DPU3MYECKHE BEIMYMHBI B (POPMYINIBI M NPOBOAUTH PAcU€Thl, HAXOAUTH CIPABOYHBIC
JaHHbIe, HEOOXOAUMBIE AJIS PELICHUs 3ajjay, OLEHUBATh PEATMCTUYHOCTD MOJIyYEHHON (U3NYECKOM
BEJIMYMHBI;

—pacrno3HaBaTh Ipo0IEeMbl, KOTOPbIE MOKHO PEIIUTh IPU MOMOIIU (PU3UYECKUX METOJOB; B OIUCAHUU
HCCIIEIOBaHMS BBLIEIATH IIPOBEPSIEMOE IIPENIIONIOKEHNE (TUIIOTE3Y), Pa3InyaTh U UHTEPIIPETUPOBATD
IIOJTyYEHHBIH pe3ysbTaT, HAXOAUTh OLIMOKH B XOJ€ OIIbITA, JIeJIaTh BBIBOJBI 110 €I0 PE3yJIbTaTaM;

—TIPOBOIUTH OMBITBI TI0 HAOMIONEHUIO (DU3MYECKUX SBICHUH WM (U3UYECKUX CBOWCTB TeN:
(dbopMyIMpOBaTh IpOBEpSEMble IPEINOJIOKEHHUs, COOUpPaTh YCTAHOBKY U3 IPEIIOKEHHOIO
000pyI0BaHUs, 3aMKUCHIBATH XO/1 ONBITa U (JOPMYIMPOBATH BHIBOJIBI,

—BBIIOJIHATD NPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Tella, 00bEMa, CHIIbI U TEMIIEPATyphl €
WCTIOJIb30BAHUEM AHAIOTOBBIX M IU(PPOBBIX MPHOOPOB; 3aMUCHIBATH TOKA3aHUS TPUOOPOB C YyUIETOM
3aJJaHHOI aOCOIIOTHOM MOrPEIHOCTH U3MEPEHUH;

—TMpPOBOJUTh  HCCIIEJOBAHUE 3aBUCHUMOCTH OJHOW (PU3MYECKON BEIWYMHBI OT JApPYyrol c¢
UCIOJb30BAHUEM IMPSMbBIX H3MEPEHUIl (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUXKYILErocs Tena oOT
BPEMEHHU JBIDKEHHS TeJa; CHJIBl TPEHUS CKOJIBKEHHS OT CHJIBI JAaBJICHUS, KadyecTBa 0O0pabOTKU
IIOBEPXHOCTEH TEJI M HE3aBUCUMOCTU CHJIBI TPEHHUS OT IUIOIIAJU CONPUKOCHOBEHMS TEJ; CHIIBI
YOPYTOCTH OT YJUIMHEHUS NPY>KUHBI; BHITAIKMBAIOIIEH CHIIbI OT 00bEMa NOrpyKEHHON YacTH TeJla U
OT IUIOTHOCTH >KUJIKOCTH, €€ HE3aBHUCHUMOCTU OT IUIOTHOCTH Tela, OT TIJyOMHBI, Ha KOTOPYIO
MOTPYKEHO TEJO; YCIOBHIA IJIaBaHUS TEJ, YCJIOBUN PAaBHOBECHS pbldyara W OJOKOB); Y4acTBOBAThH B
IUTAHUPOBAaHUM y4eOHOro HCCIe0BaHMs, cOOMpaTh YCTAaHOBKY U BBINOJHATH HW3MEPEHUs, Cleays
MIPEIOKEHHOMY TUIaHy, (PUKCUPOBATh PE3yJabTaThl MOTYYEHHON 3aBUCUMOCTH (PU3MUECKUX BETMUYMH
B BUJI€ IIPEUIOKEHHBIX TAaOJIHIl U TpaUKOB, Ae7aTh BEIBOJBI IO pe3yJIbTaTaM UCCIIEI0BaHMS;

—TpPOBOJIUTh KOCBEHHBbIE H3MEpPEHUS (U3NYECKUX BEIWYMH (IUIOTHOCTh BEUIECTBA JKUAKOCTH U
TBEPAOrO Teja; CHUJIa TPEHUS CKOJIBKEHUS; TaBJICHUE BO34YyXa; BBITAJIKUBAOLIAS CUJIA, IEHCTBYIOIIAs
Ha TMOTrPYKEHHOE B KUJIKOCTh TeNO; KOA((UIMEHT MOJEe3HOro AEHCTBUS NMPOCTHIX MEXAHU3MOB),
cliefysl MpeIoKeHHOW MHCTPYKIMM: TPU BBINOJIHEHUH M3MEPEHUH coOMpaTh 3KCIEPUMEHTAIbHYIO
YCTaHOBKY U BBIYUCIISATH 3HAUEHUE NCKOMOM BEIMYUHBI;

—Cc00II01aTh MpaBUIJIa TEXHUKHU 0€30MacCHOCTH MpH padoTe ¢ 1ab0paTOPHBIM 000PyI0BaHHEM;

—YyKa3bplBaTh NPHUHLMIBI JEHCTBUS TNPUOOPOB M TEXHUUECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIONIUECS COCY/bl, OapoMeTp, pbluar, MOABMKHBIA M HENOJBMXKHBIM OJIOK,
HAaKJIOHHAs IIJIOCKOCTh;

—XapaKTepHU30BaTh MPUHIIMUIBI AEHCTBHUS M3YYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOWCTB C OMOpOMH
Ha MX OMUCaHUs (B TOM YHUCIE: MOALIMIHHUKH, YCTPOICTBO BOAONPOBOAA, THIPABIWYECKUHN Mpecc,
MaHOMETp, BBICOTOMED, MOPLUIHEBON HACOC, apEOMETp), UCHOJb3Yys 3HAHHUS O CBOMCTBAX (PU3MUECKUX
SIBIIGHUN U HE0OX0AUMBbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

—IIPUBOJUTh MpPUMEPHl / HAXOAMTh HHPOPMALHUIO O MpPUMEpax TMPAKTHUYECKOTO HCIHOIb30BAHUS
(¢u3nuecKux 3HAHUN B MOBCEIHEBHOM >XKM3HHM A olOecredyeHus O0e30MacHOCTH MpHU OOpalleHHH ¢
npubopaMu M TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHUS 3/I0pOBbsI W COOJIOACHUS HOPM
9KOJIOTUYECKOIO MTOBEJICHUS B OKPYKAIOIIEH Cpelie;

—OCYIIECTBIATh OTOOP MCTOYHMKOB MH(POpPMALUU B ceTH MHTEpHET B COOTBETCTBUU C 3aJaHHBIM
MTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOLIUXCSI 3HAHUN U TIyTEM CpaBHEHUS Pa3IUYHBIX UCTOYHHKOB
BBIJIENIATH HH(POPMALIUIO, KOTOPAs SIBJISIETCS IPOTUBOPEUNBOM MIIM MOKET OBITH HEIOCTOBEPHOM;



—MCIIONIB30BaTh MPH BHIMOJIHEHUHN YYE€OHBIX 3alaHM HayYHO-TIOMYJISIPHYIO JIUTEPATypy (HPU3NUECKOTO
COJEp)KaHus, CIpaBOYHBIE MaTepuanbl, pecypcsl ceth MHTepHeT; Biagerh NpUEMaMH
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3zoBaHus HHPOPMAIIUU U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHbIE KpAaTKHUE NMUCbMEHHBIE U YCTHBIE COOOLIEHHS HAa OCHOBE 2—3 MCTOYHHUKOB
uHpopMaun (PU3MUECKOTO COACPKAHUSA, B TOM YHCIE IYOJUYHO AeTaTh KPAaTKUE COOOIIEHHS O
pe3yabTaTax MPOEKTOB WIHM Y4eOHBIX UCCIIEI0BaHUM; IPH ITOM I'PaMOTHO MCII0Jb30BaTh M3y4EHHBIN
MOHATUIHBIN anmapaT Kypca (PU3HMKH, COITPOBOKAATH BRICTYIUICHUE MPE3EHTALINEH;

—IIpY BBIIOJHEHUU YYEOHBIX MPOEKTOB M HCCIEIOBAaHMH DPACHpPENeNsATh OOS3aHHOCTH B IpyIe B
COOTBETCTBUH C IOCTABJIECHHBIMH 33Ja4aMy, CJIEAUTH 3a BBIIOJHEHUEM IUIAHA JACUCTBUMH, aJ€KBATHO
OLIEHUBAaTh COOCTBEHHBIM BKJIAJ B JESITEIbHOCTb TIPYIIIbl; BBICTPAMBATH KOMMYHHUKATHBHOE
B3alMO/ICIICTBHUE, YUUTHIBAsi MHEHUE OKPYKAIOIIHX.

8 knace
[Ipenmernsie pe3ynpTaThl Ha ©0a30BOM YpPOBHE JOJDKHBI OTpaxarb C(HOpPMUPOBAHHOCTH Y

o0yyJaromuxcs yMeHuil:

—MUCIIOJIB30BaTh IIOHATHA: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE IBHKEHHE aTOMOB MU MOJIEKYII,
arperaTHble COCTOSHMS BEILECTBA, KPUCTAUIMYECKME W aMOpQHbE Teja, HACBILICHHBIH U
HEHACBILIEHHBIN I1ap, BIAXKHOCTh BO3/yXa; TEMIIEpaTypa, BHYTPEHHSISI HEPIUsl, TEIIIOBOM JBUTaTElNb;
JJIEMEHTApHbI DJIEKTPUYECKUM 3apsifl, OJIEKTPUYECKOE II0J€, IPOBOJHUKA U JUDIIEKTPHKH,
ITIOCTOSIHHBIN JIEKTPUYECKUNA TOK, MArHUTHOE T10JIE;

—pa3nuuarh sBJIEHUS (TEIUIOBOE pacIlMpeHue/ckaThe, TeIulonepeaaya, TEIUIOBOE paBHOBECHE,
CMauMBaHUE, KaNWUIAPHBIC SBJICHUS, HCHApEHUE, KOHJIEHCAIUs, IUJIaBJIECHUE, KPHUCTAJUIU3aLMs
(oTBepieBaHWe), KHIIGHHE, TeIUlonepeaaya  (TEIJIONPOBOJHOCTb, KOHBEKIHS, H3IYYCHHE);
JJIIEKTPU3ALHNS TEJl, B3aUMOJIECHCTBHE 3aPsI0B, JEUCTBHS JIEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKaHHUE,
B3aMMOJECICTBUE MarHUTOB, ACUCTBUE MATHUTHOTO TOJISl HA IPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs
UHIYKIMS) 10 ONMCAHMUI0O MX XapaKTEpHBIX CBOICTB M HA OCHOBE OIBITOB, JIEMOHCTPUPYIOLIUX
JaHHOE (PU3UYECKOEe SIBJIICHUE;

—pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (U3MUECKUX SIBICHUN B OKPYXAIOIIEM MHpPE, B TOM YHUCIIE
¢u3nyeckue SABJICHUS B MPUPOJE: MOBEPXHOCTHOE HATSKEHHUE U KAIWJUISIPHBIE SBJICHUS B MPHUPOJIE,
KpUCTaUTBI B NpHupoje, u3nydeHue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bI, 00pa3oBaHHE
pOoCBl, TyMaHa, HHEs, CHEra; JJIEKTPHUUECKHE SBJICHUSA B arMocdepe, 3JIEKTPUUYECTBO IKUBBIX
OpPTraHU3MOB; MAarHUTHOE T0JIe 3eMJIH, Apeii( MOITI0COB, pOIIb MATHUTHOTO TTOJIS JJIS )KU3HU Ha 3emiie,
NOJIIPHOE CUSHME; IpPU OITOM IEPEeBOJUTH MPAKTUYECKYK 3ahadyy B y4yeOHYI0, BBIIEIATH
CYLIECTBEHHbIE CBOMCTBA/MPU3HAKY (PU3NYECKUX SBIICHUII;

—ONKCHIBaTh M3Y4YEHHBIE CBOMCTBA TeNl M (U3MYECKUE SBJICHUS, UCIONB3YS (U3NUYECKHUE BEITUYMHBI
(TemmepaTrypa, BHYTPEHHSS JHEpIHs, KOJIMYECTBO TEIUIOTHI, YJAENbHas TEIJIOEMKOCTh BEIIECTBA,
yaelbHas TeIUloTa IUIaBJIEHUs, yJesbHas TeIUloTa MapooOpa3oBaHMs, yJelbHas TEIIoTa CrOpaHus
TOIUIMBA, KOA(P(GUIUEHT IOJIE3HOrO0 JEHCTBUS TEIJIOBOM MAIMHBI, OTHOCUTENbHAs BIAXXHOCTh
BO3[lyXa, OJIGKTPUYECKUH 3aps], Ccujaa TOKa, DJJIEKTPUYECKOE HAINPSIKEHHE, COINPOTUBIICHHE
MIPOBOJHHKA, Y/I€JIbHOE CONPOTUBIIEHUE BEIECTBA, pabd0oTa U MOIIHOCTb AJIEKTPUUYECKOTO TOKA); MPH
ONMCaHUM NPABUIBHO TPAKTOBATh (PM3UUECKUN CMBICT MCIIOJIB3YEMbIX BEIMYUH, 0003HAueHUs U
€IMHULIBI (U3MYECKUX BEIUYMH, HAXOIUTh (OPMYINbI, CBA3BIBAIOIINME JIAHHYIO (PU3HUECKYIO
BEIMYMHY C JPYITMMH BEIMYMHAMHU, CTPOUTH TpapUKH H3YyUEHHBIX 3aBUCHUMOCTEH (DU3MUYECKHX
BEJIMYNH;

—XapaKkTepu30BaTh CBOMCTBAa TeN, (U3MUECKUE SBICHHUS M MPOLECCHl, HCHOIb3ysl OCHOBHBIE
MIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOH TEOpUU CTPOEHMSI BEIIECTBA, NPUHLHUII CYNEPHO3UINU
noJieil (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsaja, 3akoH Oma JUis ydacTka Ienu, 3aKOH
Jxoyns—IJleHia, 3aK0OH COXpaHEHUS! SHEPTUH; NPU STOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA
U 3aIlUCBIBaTh €r0 MaTEMATHUECKOE BBIPAKEHHUE;

—OOBIACHATH (PU3NYECKUE MTPOLIECCHl U CBOMCTBA TEJ, B TOM YMCJIE U B KOHTEKCTE CUTYallMil IPaKTUKO-
OPHEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUYMHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3
1—2 noruyeckux maroB ¢ onopoi Ha 1—?2 W3y4YEeHHBIX CBOMCTBA (GU3NYECKUX SIBICHUN, GUZNUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEW;

—pemath pacu€THble 3a1ayd B 2—3 JENCTBUSA, HCHOJIb3ys 3aKOHBI U (OPMYJIbl, CBSA3BIBAIOIINE
¢u3nyeckue BENMYMHBI: HAa OCHOBE aHalM3a YCJIOBMSA 3ajJlauyd 3alMChIBaTh KPAaTKOE YCIOBHE,



BBISIBJISATh HEJIOCTATOK JAHHBIX JUIS PELICHUS 33/1a4M, BBIOMPATh 3aKOHBI U (HOPMYJIbl, HEOOXOAMMBbIC
115 €€ pelleHus], MPOBOAUTh PACYETHI U CPABHUBATH NOJIYYEHHOE 3HaUCHHUE (PU3NYECKON BEJIMUMHBI C
W3BECTHBIMU JIAHHBIMY;

—pacno3HaBaTh PO0JIEMbl, KOTOPbIE MOXHO PELIMTh IPU MOMOLIM (PU3MUECKHX METOAOB; HCIOJIb3Ys
ONMCAHUE HCCIEAOBAHUSA, BBIICIATh IPOBEPSIEMOE IIPEANOIOKEHUE, OLCHUBATh IPABUIBHOCTh
IIOpsAJIKA IPOBECHUS UCCIEN0BaHNs, 1€]aTh BbIBOBL;

—TIPOBOAUTH OMBITH 10 HAOMIONEHUIO (QHU3MUECKUX SABICHUA WM (U3NYECKHX CBOWCTB TET
(KanWJUIApHBIE SIBJICHUS, 3aBUCUMOCTh JaBJICHUS BO3AyXa OT €ro o0béma, TeMnepaTypbl; CKOPOCTH
Ipolecca OCTHIBAHUS/HArpeBaHMs MPH M3IyYCHHH OT IIBeTa U3JIydarolleil/moriomaromeil
IIOBEPXHOCTHU; CKOPOCTh MCIIAPEHMS BOJBI OT TEMIIEPATYPHI JKUIKOCTH U IUIOLIAAU €€ IIOBEPXHOCTH;
JJIEKTPU3aLMs TEIl W B3aUMOJCHCTBHE JJICKTPUYECKUX 3apsfoB; B3aUMMOJEHCTBHUE ITOCTOSHHBIX
MarHuTOB, BU3yaJIn3alysl MarHUTHBIX I0JIEH NOCTOSIHHBIX MAarHUTOB; JE€HCTBUS MarHUTHOT'O ITOJIA HA
IIPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJBUraTelsl MOCTOSHHOTO TOKA):
(dbopMynMpoBaTh IPOBEpAEMBbIE IPEANOJIOKEHUs, COOMpPaTh YCTAHOBKY U3 IPEJI0KEHHOIO
000pyI0BaHUS; ONTUCHIBATH X0 OMBITA M (HOPMYITUPOBATH BBHIBOIBI;

—BBIIIOJIHATH IIPSIMBIE M3MEPEHUsI TEMIIEPATypbl, OTHOCUTEIBHON BIIAXXHOCTU BO3AYXd, CHIIBI TOKA,
HaNpsOKCHUS C KCIOJIb30BAaHHEM AaHAJIOrOBBIX MPHOOPOB M JATYMKOB (PU3UUECKUX BEIUYHH;
CPaBHUBATh PE3YJIbTATHl U3MEPEHUH C yUETOM 3a/1aHHON aOCOJIFOTHON MOTPEIIHOCTH;

—TIPOBOIUTh  HMCCIIEJOBAHMUE 3aBHUCHMOCTH OJHOM  ()M3MYECKOH BEIMYMHBI OT JPYro ¢
UCIOJIb30BAHUEM NPSMBIX U3MEPEHUHl (3aBUCHUMOCTb CONPOTUBIIEHUS IMPOBOJHUKA OT €ro JUIMHBI,
IJIOIIAM TIONEPEYHOr0 CEYEHUsS M YACIBHOIO COIPOTHUBIICHMS BEIECTBA NPOBOJHMKA; CHIIBI TOKA,
UIYUIEr0 4epe3 NMPOBOJHUK, OT HANPSDHKEHHWS Ha IMPOBOJHHUKE; MCCIEAOBAHUE IOCIIENOBATEIBHOIO U
MapajieIbHOTO COSJAMHEHWH MPOBOIHUKOB): TUIAHUPOBATh HCCIEIOBaHUE, COOMpPATh YCTAaHOBKY WU
BBINOJIHATE U3MEPEHUs, cielysl NMPeNIoXKEHHOMY IUlaHy, (PUKCHPOBATh pPE3yJbTaThl IHOJIYYEHHOM
3aBHCUMOCTH B BHJIE TaOJIUI] U TPApHUKOB, AETaTh BEIBOJBI IO PE3yJIbTaTaM MCCIIETOBAHHS;

—IIPOBO/IUTh KOCBEHHBIE H3MEpeHUs (U3MUeCKUX BeNUYMH (yJesibHas TEeIUIOEMKOCTh BEIIECTBa,
COIPOTHBIICHUE TIPOBOJHHUKA, pab0OTa M MOLTHOCTH JIEKTPHUECKOTO TOKA): IUIAHUPOBATh M3MEPEHHS,
coOupaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY, CJlelys MNpeIIOXKEeHHONM HHCTPYKLUH, U BBIYUCIATH
3HAQ4YECHHE BEJINYUHBI;

—Cc001101aTh MpaBUIIa TEXHUKHU 0€30M1aCHOCTH NpH padoTe ¢ 1ab0paTOPHBIM 000PYI0BaHUEM;

—XapaKTepPHU30BaTh MPUHIIUITEI ICHCTBUS M3yYCHHBIX MPHUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOM
Ha UX omnucaHus (B TOM 4YHCIE: CHUCTEMa OTOIUIEHUS JIOMOB, TMIPOMETp, MapoBas TypOuHa,
amMIepMeTp, BOJIBTMETP, CUETYMK DJEKTPUUYECKOM SHEPIUU, 3JIEKTPOOCBETUTEIbHBIE HPUOOPHI,
HarpeBaTelbHbIe JIEKTPONPUOOPHI (IIPUMEPHI), IJIEKTPUUYECKUE IPETOXPAHUTENH; IJIEKTPOMArHuT,
AJIEKTPO/ABUTaTENb IMOCTOSHHOTO TOKA), MCIOJIb3YS 3HAHUS O CBOMCTBAX (U3WYECKUX SBJICHUH U
HE00X0AuMble PU3NUECKHE 3aKOHOMEPHOCTH;

—pacno3HaBaTh NPOCTHIE TEXHUYECKHE YCTPOMCTBA M H3MEpPHUTENbHbIE MPHOOPHI MO CXEMaM H
CXEMaTH4YHBIM PHUCYHKaM (XKHJIKOCTHBIM TEpMOMETp, TEPMOC, NCUXPOMETP, TUTPOMETP, ABUraTelb
BHYTPEHHEIO CrOpaHMsl, 3JEKTPOCKOI, PEOCTaT); COCTaBISATh CXEMbI JJIEKTPUYECKHX Lenell c
MOCTIeIOBATENbHBIM U MapajlIeIbHBIM COEIMHEHHEM 3JIEMEHTOB, pa3jnyasi yCJIOBHbIE 00O3HAYEHMS
JJIEMEHTOB JIEKTPUUYECKUX LIETIEH;

—IIpUBOJUTh TPUMEPBI/HAXOAUTh HH(MOPMAIMIO O HpUMepax MPaKTUYECKOTO HCIOIb30BaHUS
(¢u3NyecKnx 3HAHUN B MOBCEIHEBHOM >KM3HHU A olOecnedyeHus 0e30macHOCTH IpH OOpalleHUH ¢
npubopaMM M TEXHUYECKUMH YCTPOMCTBAMM, COXPAHEHHUs 310pPOBbS U COONIOJIEHHS HOPM
HKOJIOTHYECKOTO TIOBEICHUS B OKPYKAIOLIEN CPELE;

—OCYIIECTBIIATh HOUCK HH(OpMaruu (U3NYECKOro cojaepkaHust B ceTh VIHTepHET, Ha OCHOBE
MMEIOIUXCA 3HAaHUM U MyTEM CpaBHEHHS JOMOJHUTENbHBIX MCTOYHUKOB BBIIEIATH MHPOPMAIIHIO,
KOTOpas BJSETCS MPOTUBOPEUMBOM HIIM MOXKET ObITh HETOCTOBEPHOIA;

—HCIOJIb30BaTh MPU BHIMOJHEHUH YY€OHBIX 33JJaHUN HAYYHO-TIOMYJISPHYIO JUTEpaTypy (pusudeckoro
COJepXKaHUsA, CIPABOYHBIE MarTepuaibl, pecypcbl cetu VHTepHer; BuaieTb NpUEMAMHU
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHus MHPOPMALIUK U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;

—Cco03/1aBaTh COOCTBEHHbIE NMUCHMEHHBIE U KpaTKHE YCTHBIE coOOLIeHHs, 00001as nHpopMalHo U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOr0 COJIEp)KaHUs, B TOM 4YHUCIIEe MYOJIWYHO NPEICTaBIAThH
pe3yabTaThl IPOCKTHON MJIM UCCIIEN0BATEIbCKON IEATEIbHOCTH; IIPU 3TOM I'PaMOTHO MCIIOJIb30BaTh



W3YyYEHHBIN MOHATHHHBIN anmapar Kypca (pU3HKH, COIPOBOXKIATh BHICTYINICHHE MTPE3CHTAIHCH;

—TIpY BBIIOJHEHUU YYEOHBIX INPOEKTOB M MCCIENOBAHUN (PU3UYECKUX IPOLECCOB PACHPENEATh
0053aHHOCTH B TpPYIIE B COOTBETCTBUHM C IMOCTaBJICHHBIMHU 3aJa4aMH, CICAUTH 32 BBHIMOJIHEHUEM
IUTaHA JEMCTBUI U KOPPEKTUPOBATh €ro, aJIeKBaTHO OLCHUBATh COOCTBEHHBIHN BKJIAJA B ACATEIbHOCTD
IPYIIIBI; BBICTPAaUBATh KOMMYHUKATHMBHOE B3aUMOJACHUCTBUE, IPOSBIAS T'OTOBHOCTh pa3pellaTh
KOH(JIMKTHI.

9 knace
[Ipenmernbie pe3ynpTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaTb C(OPMHPOBAHHOCTH Y

o0yyJaromuxcs yMeHuil:

—MHCIOJIb30BaTh IMOHATHUS: CUCTEMA OTCUETa, MaTepuaibHas TOUYKA, TPAEKTOPHUS, OTHOCUTEIbHOCTH
MEXaHUYECKOro ABMKEHMs, nedopmanus (yrnpyras, njaacTudeckas), TpeHHe, LEeHTPOCTPEMUTENIBHOE
YCKOpEHHUE, HEBECOMOCTh M MEPErpy3Ku; HEHTP TSHKECTH; a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH
TBEPJIOrO Tejla, PAaBHOBECHE; MEXaHMUYECKHE KOJIEOAHUs M BOJHBI, 3BYK, HH(Pa3ByK U YIbTPa3BYK;
JIEKTPOMAarHUTHBIE  BOJIHBI, IKajJa 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIU30pPYKOCTb W
JaIbHO30PKOCTh, CIIEKTPhI UCITYCKAHUS U MOIVIOIIEHUS; alb(a-, 6eTa- 1 raMMa-u3ay4eHus, H30TOIbI,
sJIepHasl SHEPreTHKA;

—pa3nuuarh sIBJIEHUS (pPaBHOMEPHOE M HEPAaBHOMEPHOE MPSAMOJIMHEHHOE IBUKEHNE, PABHOYCKOPEHHOE
NPSIMOJIMHEIHOE JBUKEHHE, CBOOOJHOE NaJCHUE TEJl, PAaBHOMEPHOE JIBUKEHHE IO OKPYKHOCTH,
B3aUMOJICHCTBHE TeJ, pPEaKTHMBHOE [BW)XEHUE, KoyiebaTelnbHOE [BIDKEHUE (3aTyxamoolue Hu
BBIHYJICHHbIE KOJIEOAHUS), pE30HAHC, BOJIHOBOE ABM)KEHHE, OTPAXEHHUE 3BYyKa, MPSIMOJIMHEHHOE
pacrpocTpaHeHHe, OTPaKEHUE W MpPEIOMJICHHE CBETa, IOJHOE BHYTPEHHEE OTpa)XCHHE CBETa,
paszinoxeHue Oenoro CBeTa B CIEKTP W CIOXKEHHE CIIEKTPAIBHBIX IBETOB, IUCIEPCHsS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3SHUKHOBEHHE JIMHEHUATOr0 CIEKTPa M3JIy4eHHs) 10 OIMUCAHUIO
MX XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, IEMOHCTPHUPYIONINX AaHHOE (U3NIECKOE SIBIICHHE;

—pacrno3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX SIBICHUH B OKpYKAIOLIEM MHpe (B TOM 4uCIIe
¢busnveckue SIBICHUS B TPUPOJAE: MPWIMBBI U OTIUBHI, JIBWKEHUE IUIaHeT CONHEYHOH CHUCTEMBI,
PEaKTUBHOE JIBUKEHHME KMBBIX OPraHM3MOB, BOCIPHSITHE 3BYKOB J>KUBOTHBIMM, 3E€MIJIETPSICEHUE,
ceficMMuYecKHEe BOJIHBI, IlyHaMU, 3XO0, LIBETA TeJl, ONTUYECKUE SIBICHUS B IPUPOJIE, OMOJIOTUYECKOE
JecTBUE BUAMMOIO, YJIbTPa(UOIETOBOIO UM  PEHTICHOBCKOIO M3JIyYEHHMH; €CTEeCTBEHHBIN
paaMOaKTUBHBI (OH, KOCMHYECKHME Jy4yH, PaAMOAaKTUBHOE W3JIYy4EHHE IPHUPOJHBIX MHUHEPAJIOB;
JeiCTBUE paIOAKTUBHBIX U3JTy4E€HUI Ha OpraHu3M 4el0BeKa), IPU ITOM MEPEBOJUTH IPAKTUYECKYIO
3a/1a4y B y4eOHYIO, BBIIEIIATh CYIIECTBEHHbIE CBOWCTBA/IPU3HAKU (PU3HUECKUX SIBICHU;

—ONKCHIBaTh M3Y4YEHHBIE CBOMCTBA TeNl M (U3MYECKUE SBJICHUS, UCIONB3YS (U3NUYECKHUE BEITUYMHBI
(cpeaHsisi 1 MTHOBEHHAsI CKOPOCTh Tejia IPU HEPaBHOMEPHOM JIBH)KEHUH, YCKOPEHUE, NepeMEIEHHE,
IyTh, YIJIOBasi CKOPOCTb, CHUJIa TPEHMs, CHJla YNPYrOCTH, CHUJa TSDKECTH, YCKOpEHHEe CBOOOJHOTO
MajieHusl, BeC Tella, HMIYJIbC Tela, HMIYJIbC CHJIBI, MEXaHW4yeckas paboTa U MOILIHOCTD,
MIOTEHLIMAJIbHAs JHEPIus Tela, MOAHATOrO HaJ IOBEPXHOCTHIO 3€MIIM, MOTEHUHUAIbHAs DHEPrHs
C)KaTOM MpPYXHUHBI, KUHETUYECKasi SHEPrus, IOJHAs MEXaHWYeCKas SHEeprus, MepuoJ MU YacToTa
KoneOaHUl, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOpPOCTh CBeTa, I0Ka3aTellb
MIPEJIOMIIEHUSI CPEJibl); MPU ONKUCAHUU MPABWIBHO TPAKTOBaTh (PU3MUYECKUN CMBICT HCHOJIb3YEMBIX
BEJIMYMH, O0O3HAYEHUs M eIUHHIBI (PU3MYECKHX BEJIUYMH, HaXOIUTh (OPMYJbI, CBS3bIBAIOIINE
JaHHYI0 (U3WYECKYI0 BEIUYMHY C JPYIMMH BEJIMYMHAMHU, CTPOUTh TpaUKU H3YYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

—XapaKkTepHu30BaTh CBOICTBa Tel, (pU3MUECKHUE SBICHHUS U MPOLECCHI, MCIONb3Yys 3aKOH COXPaHEHHUS
9HEPrUH, 3aKOH BCEMHUPHOTO TATOTEHMS, IPUHLUII CYNEPIO3ULUU CUJ, IPUHIUI OTHOCUTEIBHOCTH
lanunest, 3axkoHsl HplOTOHA, 3aKOH COXpaHEHUS HMIIYJIbCa, 3aKOHBI OTPAXKEHUS M IPEIOMIICHUS
CBETa, 3aKOHBI COXPAHEHMS 3apsIOBOTO M MAacCOBOTO YHCEN INMPH SAEPHBIX PEAKIUAX; MPU ITOM
JlaBaTh CIOBECHYIO (DOPMYITMPOBKY 3aKOHA U 3alMCHIBATh €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;

—O0OBACHATH PU3NUECKUE TPOIIECCHl U CBOIMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYallUi MPAKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2—3 OTUYECKUX LIaroB ¢ ONMOpPOil Ha 2—3 M3yUYEHHBIX CBOMCTBA (PU3MUYECKUX SBICHUH, PU3HMUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

—pemaTh pacu€THbIe 3aJaun (OIMHMpAIOIIMecs Ha CUCTeMY U3 2— 3 ypaBHEHHIi), UCIIONIb3Ys 3aKOHBI U



(dbopMmyIbl, cBs3bIBaIONINE (DU3MUYECKUE BETHMUMHBI: HA OCHOBE aHAJIM3a YCIOBHUS 33/1a4H 3allHChIBAThH
KpaTKO€ YCJIOBME, BBISBIATH HEAOCTAIONIME WM M30BITOUHBIE JaHHBIE, BHIOUpATh 3aKOHBI U
dbopMysbl, HEOOXOIUMBIE Ui pEIIeHUs, MPOBOAMTH pacuéTbl W OICHHWBATh PEATHCTUYHOCTD
MOJIYYEHHOT0 3HAUeHUS (PU3HUECKON BEIUMYUHBI,

—pacrno3HaBaTh MPOOJIeMbl, KOTOPhIE MOXHO PELIMTh IPU MOMOLIM (PU3MUYECKHX METOIOB; HCIIONIb3Ys
ONMCAaHUE WCCIIEIOBaHMs, BBIICIATH IPOBEPSEMOE MPEANOIOKEHHE, OIEHUBATh MPABHIBHOCTD
NopsiKa MPOBEACHUS MCCIE0BAHNUS, JIeaTh BHIBOJIbI, HHTEPIPETHPOBATH PE3YJIbTAaThl HAOIIOICHUHA
U OTIBITOB;

—TIPOBOIUTH OMBITHI 110 HAOIIOACHUIO (PU3MUECKUX SBICHUH WM (PU3UYECKUX CBOWCTB Tell (M3ydeHUE
BTOpOro 3akoHa HpIOTOHa, 3aKOHa COXpaHEHHUS SHEPruu; 3aBUCUMOCTb Iepuojaa KoyieOaHHit
NPY>KHUHHOTO MasTHHUKa OT MAaccChl Ipy3a U XECTKOCTU MPYKUHBI U HE3aBUCHMOCTb OT AMIUIHTY.IbI
MasibIX KoyieOaHMil; IpSMOIMHEHHOE PAacpOCTPaHEHHUE CBETa, pa3jiokeHHe OeIoro cBeTa B CHEKTD;
M3yuyeHHE CBOMCTB H300pakKeHHsI B IUIOCKOM 3€pKaje M CBOHCTB H300pakeHUs IpenMeTa B
coOuparomeid  nuH3e; HAONIOACHHE CIUIONIHBIX M JIMHEHYaThIX CHEKTPOB  W3IY4YEHUS):
CaMOCTOSITENIbHO cOOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa OOOPYAOBaHMS;, OMUCHIBATH XOJ
OTIBITa U €r0 Pe3yabTaThl, GOPMYIUPOBATH BHIBOIBI;

—TIPOBOAUTh TPU HEOOXOJUMOCTH CEPHI0 NPSMBIX H3MEPEHUH, OIpenelNss cpenHee 3HAYCHUE
u3MepsieMo BeMUYUHBI ((DOKYCHOE pacCTOSTHUE COOMpArOIIeii JHUH3BI); OOOCHOBBIBATH BBIOOD
croco6a U3MepeHus/M3MEePUTEIILHOTO TIPUOOpa;

—TMpPOBOJIUTh HCCIEOBAHHE 3aBUCUMOCTEH (DM3MUECKUX BEIMYUH C MCIOJIB30BAHUEM TMPSAMBIX
M3MEpEeHUH (3aBUCHMOCTh IYTH OT BPEMEHH IPU PABHOYCKOPEHHOM [BM)XCHUU 0€3 HavaabHOMH
CKOpPOCTH; TMepHuofa KoieOaHWil MaTeMaTHMYeCKOro MasTHHUKA OT JJIMHBl HUTH; 3aBUCUMOCTU YTIJia
OTpaXEHHsI CBETa OT yIJla TMaAeHWs W YyIja MpeJOMJICHHS OT yria MaJeHHs). IUIAaHHUPOBATh
UCCIIEIOBaHUE, CAMOCTOATEIbHO COOMpATh YCTAHOBKY, (UKCHpPOBATh pE3yJbTaThl MOJYYEHHOMN
3aBUCUMOCTH (DU3MYECKHX BEIUYMH C YYETOM 3aJJaHHOM MOTPEHNIHOCTH U3MEPEHH B BHIE TAOIUI] U
rpaduKoB, JeNaTh BIBOBI [0 PE3yJIbTaTaM HCCIEIOBAHNUS;

—TIPOBOIUTH KOCBEHHBIE N3MEPEHUs (PU3MUECKUX BEIWYHMH (CPETHSS CKOPOCTh M YCKOPEHHUE Tea MpU
PaBHOYCKOPEHHOM  JIBIDKEHUH, YCKOpPEHHE CBOOOJHOTO MaJieHusl, >KECTKOCTb MPYKUHBI,
KOX(QQUIHUEHT TPEeHUsI CKOJBKEHUS, MEXaHWdeckas paboTa W MOIIHOCTh, YacTOTa M IEPHOJ
Koje0aHuii MaTeMaTHMYeCKOTO U MPY)KMHHOTO MasTHUKOB, ONTHYECKas CHia cOOUparolieil JMH3HI,
palMOaKTUBHBIA (OH): TUIAHHUPOBATH HM3MEPEHHUsS; COOMpAaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY W
BBITIONTHATh M3MEPEHHUS, CIEAysl MPEATOKEHHON HMHCTPYKIMH, BBIYHCIATH 3HAYCHHE BEITUYMHBI U
aHAJM3UPOBATh MOJyYCHHBIE PE3YIIbTATHI;

—Cc00I01aTh MpaBUIIa TEXHUKHU 0€30MacCHOCTH MpH padoTe ¢ 1a00paTOPHBIM 000PyI0BaHHEM;

—pa3nuyaTh OCHOBHBIC IPU3HAKH U3YUEHHBIX (PU3MUECKUX MOJENeil: MaTepuaibHas TOUKa, a0COIIOTHO
TBEPJIOE TEJNO, TOYEYHBIH HCTOYHMK CBETa, Jyd4, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMma,
HYKJIOHHAs1 MOZIETTb aTOMHOTO SIJIpa;

—XapaKTepHU30BaTh MPUHIMIIBI IEHCTBHUS M3YYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOMCTB ¢ OMOpPOi
Ha WX ONMHUCAHMA (B TOM YHCIE: CIUIOMETD, TaTYNKH TTOJ0KEHUS, PACCTOSHUS U YCKOPEHHS, paKeTa,
9XO0JIOT, OYKH, MEPUCKOI, (OTOAIMapaT, ONTUYECKUE CBETOBOJbI, CIIEKTPOCKOI, J03UMETpP, KaMmepa
Bunbcona), ucronb3ys 3HaHHA O CBOMCTBaX (U3NYECKUX SIBIEHUH U HEOOXOJUMble (PU3NUYECKUE
3aKOHOMEPHOCTH;

—MWCIONB30BaTh CXEMbl M CXEMAaTWYHbIE PUCYHKH HW3YYEHHBIX TEXHHUYECKHUX  YCTPOMCTB,
U3MEPUTENBbHBIX MPUOOPOB U TEXHOJIOTMUYECKHX MPOLIECCOB MPU PEHICHUH Y4eOHO-TPAKTUYECKUX
3aJ1a4; ONTUYECKHE CXEMBI JIJISl IIOCTPOCHUS H300paKeHUH B TIOCKOM 3epKajie U COOMparomiei JInH3e;

—IIpUBOJUTh MPUMEPBI/HAXOAUTh MH(MOPMAIMIO O NpUMepax MPaKTUYECKOTO HCIOIb30BaHUSI
(bu3NYeCKUX 3HAHWK B TIOBCEAHEBHOM >KM3HU IS OOecriedeHus: 0€30MacHOCTH MpH OOpamieHnH ¢
npubopaMM M TEXHUYECKUMH YCTPOMCTBAMHM, COXPAHEHHUS 3J0POBbS M COONIOJICHHS HOPM
HKOJIOTHIECKOTO MTOBEICHUS B OKPYKAIOIIEH cpe/e;

—OCYIIECTBIIATh NOUCK MHPOpMaLuu (pu3nyeckoro copepkaHusi B ceTu MHTepHET, caMOCTOSTEIbHO
dbopMyIHpys TOMCKOBBIM 3ampoc, HaXOIWTh ITyTH OIPEAEICHUs JOCTOBEPHOCTH TIOITYYEeHHOU
uH(pOpMalUK Ha OCHOBE UMEIOIINXCS 3HAHUN U TOTIOJTHUTEIbHBIX UCTOYHUKOB,;

—MCIONTb30BATh MPH BHITIOJIHEHUH YYEOHBIX 3a/laHUH HAayYHO-TIOMYIISIPHYIO JINTEPATYPy (HU3HIECKOTO
COJiepKaHus, CIpPAaBOYHBIE MaTepualibl, pecypchl ceth MHTepHeT; BiajgeTb NpuéMaMu



KOHCIIEKTHPOBAHUS TEKCTa, Ipeodpa3oBanus HHPOPMAIIUHN U3 OAHOM 3HAKOBOM CUCTEMBI B APYTYIO;

—CO031aBaThb COOCTBEHHBIE MMCEMEHHBIE U YCTHBIC COO6H_[CHI/I$I Ha OCHOBEC I/IH(bOpMaHI/II/I N3 HECKOJIBKHUX

UCTOYHHUKOB (PU3MUYECKOTO COJAEp)KaHMs, IYOJUYHO NPEACTaBIATh PE3yabTaThl MPOSKTHOM WIH
HCCIIEIOBATENILCKOW ESITEIbHOCTH; IPU ATOM TIPaMOTHO HCIIOJIb30BATh W3YYEHHBIM MOHSTUMHBIN
anmapar M3y4aeMmoro pasfena (U3MKH M COMPOBOXKAATh BBICTYIUICHHWE MpE3eHTAIe C ydéToM
0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.

7 KJIIACC
PU3UKA
TEMATHYECKOE INTAHUPOBAHHUE

n/n

HaunmeHnoBaHMe pa3je/ioB U TeM IPOrpaMMBbI Kon- | DuexkTpoHHbIe (uugposbIe)
BO o0pa3oBaTe/IbHbIE PeCypPChl
4acoB

Pa3nes 1. ®usuka u e€ posib B IO3HAHUM OKPY/KAIOIIEro MHUpa

1.1. | du3uka — Hayka O mnpupone. SBICHHS TPHUPOJIHI | 2 https://resh.edu.ru
(MC).  ®wusuyeckue  SBJICHUS:  MEXaHHYCCKHE, https://education.yandex.ru
TEIUIOBBIC, JJIEKTPUUYCCKUE, MAarHUTHBIC, CBETOBBIC, http://school-collection.edu.ru/
3BYKOBBIE. http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/
1.2 | ®usnveckue BenuuMHBL V3mepenue (u3MUECcKuX | 3 https://resh.edu.ru
BenmmunH. @Dusnueckume mnpubopsl. IlorpemHocTs https://education.yandex.ru
u3MepeHuii. MexxayHapoiHas CHcTeMa €/MHHIL. http://school-collection.edu.ru/
1.3 | Kak ¢usuka u apyrue ecTecTBEHHbIE HAYKH n3y4yaor | 1 https://resh.edu.ru
npupony. EcTecTBeHHO-HAYYHBIN METO/] TO3HAHUS: https://uchi.ru/
HaOJII0IeHne, TOCTAaHOBKA HAy4YHOT'O BOIIPOCA, https://education.yandex.ru
BBIJIBIDKCHUE TUIIOTE3, SKCIIEPUMEHT I10 ITPOBEPKE http://school-collection.edu.ru/

TUII0TE3, 00BSICHEHNE HA0JII0JaeMOTO SIBIICHHS.
Onucanmne pU3NYECKUX SBJICHUI C TOMOIIBIO
MOJIETIEN.

Hroro | 6

Pasnen 2. [IepBoHayabHbIE CBEACHHS O CTPOCHHH BellleCTBA

2.1.

CTpoeHue BEIIeCTBa: aTOMbI U MOJICKYJIbI, UX 1 https://resh.edu.ru
pa3Mepbl. OMbBITHL, JOKA3bIBAIOIINE JUCKPETHOE https://education.yandex.ru
CTpPOCHHE BEIICCTRA. http://school-collection.edu.ru/



https://resh.edu.ru/
https://education.yandex.ru/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru/
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/
https://resh.edu.ru/
https://education.yandex.ru/
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://education.yandex.ru/

2.2 | JIBmxenue yactull BemecTBa. CBsi3b CKOPOCTH 2 https://resh.edu.ru
JIBHKEHUS YaCTHIL C TeMIepaTypoii. BpoyHoBckoe https://uchi.ru/
nBkeHue, muddysus. Bzaumoseiicteue yacTui https://education.yandex.ru
BEIIIECTBA: MPUTSHKEHUE U OTTAIKHBAHUE., http://school-collection.edu.ru/
2.3. | ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, 2 https://resh.edu.ru
JKHJIKOCTEH U TBEPABIX (KPUCTAUIMYECKHX ) TEIL. https://uchi.ru/
B3anMocBs3p MeX1y CBOHCTBAMHU BEIIECTB B PAa3HBIX https://education.yandex.ru
arperaTHbIX COCTOSHHSAX U MX aTOMHO-MOJICKYJISIPHBIM
crpoeHreM. OCOOCHHOCTH arperaTHbIX COCTOSHHUN
BO/IBI.
Hroro | 5
Paznen 3. /IBu:xeHue U B3auMo/ielicTBHE TeJl
3.1 | Mexannveckoe nBuxeHne. PaBHOMEpHOE 1 3 https://resh.edu.ru
HepaBHOMepHOe BmxkeHue. Ckopocts. Cpennss https://uchi.ru/
CKOpOCTh TIPY HEPAaBHOMEPHOM JBW)KEHUU. Pacuér https://education.yandex.ru
IIyTH U BPEMEHU JIBHYKECHHSL.
3.2 | SIBnenue uHepimu. 3akoH uHepiyn. B3anmoneiicteue | 8 https://resh.edu.ru
TN KaK NpUYMHA U3MEHEHHSI CKOPOCTH JABHKEHUS Tell. https://education.yandex.ru
Macca kak Mepa HHEpTHOCTH Tena. [InoTHocTh http://school-collection.edu.ru/
BerecTBa. CBsi3b IUIOTHOCTH C KOJTMYECTBOM MOJICKYJT
B eIMHMIIE 00BEMA BEILIECTBA.
3.3 | Cuia kak xapakTepucTuka B3aumozencTus ten. Cuna | 9 https://resh.edu.ru
ympyroctu M 3akoH ['yka. U3mepenue cuibl c https://education.yandex.ru
MIOMOUIBIO TMHAMOMETpA. fIBIEHUE TATOTEHUS M CHJIA http://school-collection.edu.ru/
Tsokectd. Cuna Tsbkectd Ha apyrux mianerax (MC).
Bec Tena. HeBecoMocTs. Cnoxxenune CHII,
HaIIPaBJICHHBIX o OJIHOU IPSAMON.
PaBuoneiictByromas cun. Cuna TpeHus. TpeHue
CKOJIbXKCHUSI M TpPEHHE TOKOs. TpeHue B MpUpoje H
texuuke (MC).
Hroro | 20
Pasznen 4. /laBieHue TBEPABIX TeJl, dKUIAKOCTEH M Ta30B
4.1. | HaBnenue. CriocoObl yMEHBIIEHHS W YBEIHYCHHS | 3 https://resh.edu.ru
napieHus. JlaBneHue rasa. 3aBHCHMOCTbH JIaBIICHHS https://education.yandex.ru
raza or o0béma, Temmepatypsl. [lepenaya naBrmeHus http://school-collection.edu.ru/
TBEPIABIMH TEJTAMH.
4.2 |Tlepenava gaBiaeHUS KUAKOCTSIMH U Ta3aMH. 3aKOH 5 https://resh.edu.ru
[Mackans. [THeBMaTHUECKHE MAIITMHBI. 3aBUCUMOCTh https://education.yandex.ru
JABJICHUS KUIKOCTH OT NIyOHHBI. ' HApOCTaTHUECKHIA http://school-collection.edu.ru/
napanokc. CooOmaromuecs cocyasl. [ mapaBiudeckue
MEXaHU3MBI.
4.3 | Atmocdepa 3emiin u aTMochepHOE JTaBICHHE. 6 https://resh.edu.ru

[Tpu4uHbI CylIECTBOBAHUS BO31YLIHONH 00OI0UYKH
3emiu. OnbiT Toppuuennu. U3mepenue armochepHoro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EPHOTo JaBIeHUS OT

https://education.yandex.ru

http://school-collection.edu.ru/



https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/
https://resh.edu.ru/
https://education.yandex.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://education.yandex.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://education.yandex.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://education.yandex.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://education.yandex.ru/
http://school-collection.edu.ru/

BBICOTHI HaJ] YpoBHEM Mopsi. [Ipubopsl 11 u3MepeHus
aTMOC(hEpHOTO JTaBJICHHUS.

4.4 | JleficTBHe )KHKOCTH ¥ ra3a Ha TOTPYKEHHOE B HUX 6 https://resh.edu.ru
Teno. BriTankuBaromas (apxumenoBa) cuiia. 3aKoH https://education.yandex.ru
Apxumena. [lnasanue ten. Bosayxorniasanue. http://school-collection.edu.ru/

Hroro | 20
Pa3znen S. Pabora u MOIIHOCTL. JHEPTUs
5.1. | Mexanundeckas pabora. MOIIHOCTb. 3 https://resh.edu.ru
https://education.yandex.ru
http://school-collection.edu.ru/

5.2. | [IpocThie MEXaHU3MBI: pbIyar, OJOK, HAaKJIOHHAsI 5 https://resh.edu.ru
IUIOCKOCTh. [IpaBuiio paBHOBECHS phIvara. https://education.yandex.ru
[TprMeHeHre TTpaBuiia PABHOBECHS pblYara K OJIOKY. http://school-collection.edu.ru/
«3onoroe npasmwio» mexanuku. KITJ] mpoctbix
MexaHu3MOB. [IpocThie MEXaHM3MBbI B OBITY U TEXHHUKE.

5.3 | Mexanundeckas sHeprus. Kunerndeckas u 4 https://resh.edu.ru
NOTCHIUANIbHAS Heprus. [IpeBpaiienne oHOro BUIa https://education.yandex.ru
MEXaHUYECKON PHEPrUu B APYroi. 3aKOH COXpaHEHUS http://school-collection.edu.ru/
SHEPIUU B MEXaHHKE.

Hroro | 12

OuenovHblie MpoueaypHI 5

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68

8 KJIACC
OU3UKA

TEMATHYECKOE INTAHUPOBAHHUE

Ne | HammeHoBaHMe pa3/iesioB U TeM MPOrpaMMbl Kon- | DuexkTponHble (uudposrbIe)
n/n BO o0pa3oBaTejbHbIE PeCypPChI
4acoB
Pa3nea 1. TenuioBble siBJIeHUs
1.1. | Cmpoenue u ceoiicmea éeugecmea 5 https://resh.edu.ru
OcHOBHbBIE TIOJIOKCHHSI MOJICKYJISIPHO- https://education.yandex.ru
KWHETUYECKOW TEOpUH CTPOEHUs BeliecTBa. Macca u http://school-collection.edu.ru/
pa3mepbl aTOMOB u MOJICKYIL. OnBbITHI, http://fcior.edu.ru
MOJITBEP K IAIOIIHE OCHOBHBIE MTOJIOKECHUS http://www.fizika.ru

MOJIEKYJISIPHO-KUHETHUECKOI TEOpHH.

Mogenu TBEPIOro, >KUAKOTO M Ta3000pa3HOro
coctosiHUl BemecTBa. Kpucrtamnmueckue u amopdHbie
tena. OOBSICHEHHE CBOMCTB Ta30B, JXUAKOCTEH H
TBEPABIX TeJl Ha OCHOBE IMOJIOXKEHUH MOJIEKYISIpHO-
KMHEeTH4Yeckol Teopuu. CMaunMBaHHWE U KaNWLISPHbBIE
ABIeHU. TenaoBoe paclipeHue U CokaTHe.

http://college.ru/fizika/
http://www.school.mipt.ru

http://kvant.mccme.ru/

http://www.e-science.ru/physics

http://nano-edu.ulsu.ru

http://www.all-fizika.com/



https://resh.edu.ru/
https://education.yandex.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://education.yandex.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://education.yandex.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://education.yandex.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://education.yandex.ru/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru/
http://www.all-fizika.com/

1.2

Tennogvie npoyeccol

Temneparypa. CBs13b TeMIepaTypbl co
CKOPOCTBIO TETUIOBOTO JIBHXKEHUS YaCTHII.

Buytpennsis  sHeprusi. CrnocoObl H3MEHEHHS
BHYTPEHHEH SHEpPruu: TEIulonepeaadya U COBEPIICHHE
paboThl. Bunabl Termonepenaud: TEMJIONPOBOIHOCTb,
KOHBEKIIUS, U3JIyYCHHE.

KonuuecTBo TerioTel. YenbHas TEIUIOEMKOCTb
BelecTBa. TermiooOMeH U TEIJIOBOE pPaBHOBECHE.
YpaBHeHUE TEIIOBOTO OanaHca.

[InaBneHue M OTBEpJEBAHME KPUCTALITUYECKUX
BEIIIECTB. VY nenvHas TEeIUIoTa IUJTaBJICHUS.
[Tapoo6pazoBanue u konnaencauus. Mcnapenue (MC).
Kunenue. VYpenbHas Temnora mapooOpa3oBaHUs.
3aBUCHUMOCTD TEMIEPATYPhI KHUTICHUS oT
atMocdepHoro naBienus. BnaxHocTs Bo3ayxa.

DHeprus TOIIMBA. Y JIeJbHAs TEIJIOTa CTOPAHMUSL.

[Tpuntumnel paboThl TeroBeix apurareneid. KIT
TEIJIOBOTO JIBUTatess. TersyioBble JBUTATEH U 3alluTa
okpyxaroteii cpenst (MC).

3aKOH COXpaHCHHSI W TPEBPAIICHUS JHEPTUU B
TeruoBbIX mpoueccax (MC).

18

http://interneturok.ru/ru

http://elkin52.narod.ru/

http://www.all-fizika.com/

Hroro

23

Pa3znen 2. DiiekTpuyeckne U MAarHUTHbIE SIBJIEHUS

2.1.

Dnekmpuueckue 3apadvl. 3apArxceHHbvle mena u ux
ezaumooeiicmeue.

OnexTtpuzauus Ten. J[Ba poja 3IEKTPUUYECKUX
3apsaoB. B3aumopelicTBue 3apsEHHBIX Tell. 3aKOH
Kynona  (3aBUCMMOCTb  CWJIBI  B3aMMOJEHCTBHUS
3apsKEHHBIX TEJl OT BEJIMYMHBI 3apsJI0B U PACCTOSHUS
MEXy TeTIaMH).

DnexTpuueckoe noJe. HanpsoxkénHocTh
anekTpudeckoro moins. llpuHnmn — cymepnosunuun
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn NEKTPUIECKUX 3aps0B.
OnemMeHTapHBIM  3nekTpuueckuit  3apsa.  CrpoeHue
atoma. IIpoBOOHMKM W JTUAIEKTPUKH.  3aKOH
COXpaHEHHUs AJEKTPUUYECKOTO 3apsiia.

https://resh.edu.ru
https://education.yandex.ru
http://school-collection.edu.ru/

2.2

Ilocmoannwlit 31eKmpuyuecKuil mox.

ONEeKTpUYECKU TOK. YCJIOBHS CYLIECTBOBAHMS
ANEKTPUYECKOr0 TOKa. VICTOUHMKU NOCTOSHHOTO TOKA.
HevictBus BIIEKTPAYECKOTO TOKa (TerutoBoe,
XMMUYECKOE, MAarHuTHOE).  ODJIEKTPUYECKUH TOK B
JKUJKOCTSX U Ta3ax.

DneKTpuueckas 1ETb. Cuna TOKa.
DIIeKTpUUIECcKoe HarpsDKEHUE. ComnpoTuBieHne
MPOBOJIHUKA. YIeIbHOE COMPOTUBIICHUE BEILECTBA.
3akoH Oma nist ywactka uenu. IlocnenoBarenbHoe U
napajuieJIbHOE COEJUHEHNE TPOBOIHUKOB.

Pabota W MOIIHOCTH AIEKTPUUYECKOTO TOKA.
3akoH JIxoyns— JleHua. DnekTpuueckue UENUd U
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NOTPEOUTENN  DIEKTPUYECKOH »HEpruu B  OBITY.
KopoTtkoe 3ambikaHue.

2.3. | Maznumnolte agienus

ITocTostHHBIC MaTrHUTBHI. BzaumopeiicTBue
IMOCTOSIHHBIX MarauToB. MaramuTHoe IIOJI€.
MaruuTtHoe 1oJjie 3eMJIU B €ro 3HAUCHHE JIJIs )KU3HU Ha
3emue. OneIT Opcrena. MaruutHoe oJie
AJIEKTpUUECKOro Toka. [IpruMeHeHnne 31eKTpOMarHuToB
B TeXHUKE. JlelicTBME MarHMTHOTO MOJIsI Ha TPOBOIHUK
C TOKOM. OJEKTPOJBHUIATENb IOCTOSHHOTO TOKAa.
Hcnonb3oBanue 3J€KTpOABUTATEIEH B TEXHUYECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

https://resh.edu.ru

https://uchi.ru/
https://education.yandex.ru

2.4 | DnekmpomazHumHnas uHOYKyus

OnbiTel Dapajes. SABneHue 3JIeKTPOMAarHUTHOM
unaykuuu. [paBuno Jlenua. Dnekrporeneparop.
CrniocoObl MoTy4eHUs INEKTPUUECKOM SHEPTUH.
DIIEKTPOCTAHIIMN HA BO3OOHOBIISIEMBIX HCTOYHHKAX
SHEPTUHU.

Hroro
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Pa3znea 3. CBeroBbIe IBJICHHS

3.1 | Pacnpocmpanenue ceema. 3aKonvt ompaj;ceHus u
npenomaeHun ceema.

Hcrounuku ceera. [Ipsmonunennoe
pacrpocTpaHeHue cBeTa. Buaumoe qBMKEeHUE CBETHUIL.
OtpakeHue cBeta. 3aKoH oTpaxxeHus cera. [lnockoe
3epkaiio. [Ipenomienue ceera. 3aKoH MPEIOMICHUS
CBeTa.

https://resh.edu.ru

https://uchi.ru/
https://education.yandex.ru

3.2 | Tun3zwel. H300parcenusn, oasaemole TUH3OU.

JIun3bl. @OKYCHOE PACCTOSIHUE JIMH3BI.
Onrtuueckast cuiia JuH3b1. M300pakeHust, 1aBaeMble
nuH30M. ['a3 kak ontuyeckas cucreMa. OnTuyeckue
npuOOpBI.

https://resh.edu.ru
https://education.yandex.ru

http://school-collection.edu.ru/

Hrtoro

OueHo4HbIC POLEAYPHI
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9 KUIACC
PU3UKA

TEMATHYECKOE INTAHUPOBAHHUE

Ne | HamMeHOBaHHe pa3/ie/ioB H TeM NPOrPaMMbl Kon- | DuexkTpoHHble (uudposBbIe)
n/n BO oOpa3oBaTe/ibHbIE pecypchbl
4acoB
Pasznen 1. Mexanuveckue siBJIeHUSA
1.1. | Mexanuueckoe osusicenue u cnocod e2o ONUCAHUSA 13 https://resh.edu.ru
Mexanndeckoe JBWKeHHE. MarepuaibHas TOYKa. https://education.yandex.ru
Cucrema orcuéta. OTHOCHTEIBLHOCTh MEXAHHUYECKOTO http://school-collection.edu.ru/
JBYOKEHHUs. PaBHOMEPHOE NPSIMOIMHEHHOE JBHKEHHUE. http://fcior.edu.ru
HepaBHOMepHOE npsAMONUHENHOE arxenue. Cpennss http://www.fizika.ru
¥ MIHOBEHHAs CKOPOCTh Tea MPH HEPABHOMEPHOM http://college.ru/fizika/
JIBUOKCHUH. http://www.school.mipt.ru
Vckopenne.  PaBHOYCKOPEHHOE — IIPAMOJIMHEHHOE http://kvant.mccme.ru/
nemwkenue. Coboauoe nmagenue. Onbitel [anunes. http://www.e-science.ru/physics
PaBHOMEPHOE JBMKEHHE MO OKPYKHOCTH. Ilepron u http://nano-edu.ulsu.ru
yacrora obpauienus. JIuHeiiHas U yriaoBas CKOPOCTH. http://www.all-fizika.com/
LIeHTPOCTPEMHUTENBHOE YCKOPEHHUE. http://interneturok.ru/ru
http://elkin52.narod.ru/
1.2 | Bzaumooeiicmeue men 14 http://www.all-fizika.com/
[lepBeiit 3akoH HetoroHa. Bropoii 3akon HeroToHa.
Tperuii 3axkoH Herorona. IlpuHumMn cyneprno3uuuu
CHJL.
Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHus: cuia
TPEHHsI CKOJIBKEHHS, CHJIa TPEHHs IOKOs, IpYyrHe
BUJIbI TPEHHSL.
Cuwia TSOKECTH M 3aKOH BCEMHPHOTO TATOTEHHUSL.
Yckopenue cBOOOAHOTO TajeHus. J[BHKEHHE IIaHeT
Bokpyr Conaia (MC). [TepBast kocMudecKasi CKOPOCTb.
HeBecomocTh U meperpysKH.
PaBHOBecHe MarepHanbHOW TOYKH. AOCOIOTHO
TBEpaoe Teno. PaBHOBecwme TBEpAOro TeEma  C
3aKpEIUIEHHON OChIO BpaimeHuss. MomeHT cuibl. LienTp
TSDKECTH.
1.3 | 3axon coxpanenus. 12 https://resh.edu.ru

Nmnynec Ttema. N3MeHenue wummynbca. Mmmyiibe
CUJIBL. 3aKOH COXpPAaHEHHS WMIyJbca. PeakTHuBHOE
newxkenue (MC).

Mexannueckass pabora u MoimHOCTh. Pabora cui
TSOKECTH, yOpyroctd, TpeHus. CBs3b DSHEPTHH |
pabotel. [loTeHnManbHas SHeprus Tena, IMOJHATOTO
HaJl TOBEPXHOCThIO 3eMiu. [loTeHimanbHas sHEprus
cxaTtoil mpyxuHbl. Kunernueckas sueprusi. Teopema o
KUHETHYECKOMN SHEPTUH. 3aKkoH COXpaHEHUs
MEXaHUYECKOM IHEPTUH.

https://uchi.ru/
https://education.yandex.ru

http://school-collection.edu.ru/
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Hroro | 39
Paznen 2. Mexann4veckue Kojge0aHusi M BOJTHbI
2.1. | Mexanuueckue xoneoanusn 7 https://resh.edu.ru
KonebarenbHoe JIBIDKCHHUE. OcHOBHBIC https://education.yandex.ru
XapaKTEepUCTHKH  KONeOaHWi: MepHoj,  4acToTa, http://school-collection.edu.ru/
amImmTyna.  MareMatHyeckuii M NPYKMHHBIN
MAasITHUKH. [IpeBparieHue SHEPIUU npu
K0JIe0aTEIIbHOM JIBFKEHUH.
3aryxaromue KoJIeOaHusI. BrinyxaeHnble
koneOanus. PezoHanc.
2.2 | Mexanuueckue oanbl. 36yK. 9 https://resh.edu.ru
Mexannueckre BOIHBL. CBONMCTBA MEXaHHYECKHUX https://uchi.ru/
BoyH. IIpojosbHBIC M MOHEpeYHbIe BOJHBI. JlMHA https://education.yandex.ru
BOJHBI W CKOpPOCTb €€  pacmpoCTpaHEHHS. http://school-collection.edu.ru/
MexaHu4ecKkue BOJIHBI B TBEPJOM Tele, CEHCMHUYCECKHUE
BosiHbI (MC).
3Byk. ['pomkocTh 3Byka W BBICOTA TOHA.
Otpaxenue 3Byka. THPpa3ByK U yIbTPa3BYK.
Hroro | 16

Paznen 3. 3J1€KTpOMaI‘HI/ITHOe IOJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

3.1

InekmpomazcHummuoe noie u I1eKmpoOMazHuUmHbsle
6OJIHbI

DJIEKTPOMAarHuTHOE TMoJe. DJIEKTPOMArHUTHbIC
BoJIHbI. CBOMCTBa 3J€KTpOMarHUTHbIX BoJH. llkana
ANEKTPOMATrHUTHBIX BOJIH. Hcnons3oBaHue
AIEKTPOMATHUTHBIX BOJIH JUJII COTOBOM CBSI3H.

DnekTpoMarHuTHas npupoaa cBera. CKOpocTh
cBeTa. BoHOBEIE CBOMCTBA CBETA.

https://resh.edu.ru

https://uchi.ru/
https://education.yandex.ru

Hroro

Pa3gen 4. CBeToBbIe ABJICHUA

4.1.

3akon pacnpocmpanenusn ceema

JIlyueBas Mopenb cBera. lcrouHMku cBerta.
[TpsimonuHeHOE pacnpoCTpaHEHUE CBETa. 3aTMEHHS
Comnna u Jlynsl. Otpakenue cBeta. [1nockoe 3epkaio.
3aKOH OTpa)XCHMsI CBETA.

[Ipenomnenue cBeta. 3aKOH MPEIOMIIEHUS CBETA.
[TonHOE BHYTpEHHEE OTpakeHHE CBETa.
Hcnonp30BaHnE MOJTHOIO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

https://resh.edu.ru
https://education.yandex.ru
http://school-collection.edu.ru/

4.2

Jun3zel u onmuueckue npuodopsl
JIunza. Xox umydei B JMH3E.
cuctema ¢oroanmnapara, MHUKpPOCKOIMa

Onruueckasa
A TeJIEeCKOoIa
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(MC). I'na3 kak ontuueckas cucrema. bauzopykocTts u
JAJIbHO30PKOCTb.

4.3 | Paznoscenue b6enozo ceema 6 cnekmp 5 https://resh.edu.ru
Pasnosxxenue 6emoro cBeta B CiekTp. OIBITHI https://education.yandex.ru
Herorona. CrioskeHue CIICKTPaIbHBIX I[BETOB. http://school-collection.edu.ru/
Hucniepcus ceera.
Hroro | 16
Pa3pen 5. KBanToBblIe iBJICHUSA
5.1. | Hcnyckanue u noziowenue ceema amomom. 3 https://resh.edu.ru
Onwitel  Pesepdopna u mmanerapHas MoJenb https://education.yandex.ru
aroma. Mogens aroma bopa. Hcmyckanue u http://school-collection.edu.ru/
noryiomeHre cBera aromoMm. KBautbel. JIuHeiuatbie
CHCKTPBI.
5.2. | Cmpoenue amomnozo aopa. 5 https://resh.edu.ru
PaguoaktuBHOCTh. Aub(a-, Oera- W ramma- https://education.yandex.ru
u3nydenusi. CtpoeHwe aroMHoro sapa. Hykionnas http://school-collection.edu.ru/
MOJIEINIb aTOMHOTO siipa. V30TOIBI.
PaagnoakTiBHBIE MIPEBpAILCHHS. [Mepuon
HoJIypaciiajia aTOMHBIX sIIIEp.
5.3 | Aoepnvie peakyuu. 10 https://resh.edu.ru
SlnepHble  peaknuMu.  3aKOHBI  COXPAaHCHHUS https://education.yandex.ru
3apsIOBOTO M MAacCOBOTO YHCEN. OHEPIrus CBS3H http://school-collection.edu.ru/
aToMHBIX sjaep. CBsA3b Macchl W SHEpruu. Peakiuu
cuHTe3a U aeneHus sep. Mcrounuku suepruu CosHia
u 3B&31 (MC).
SnepHas sHepreTuka. [[elicTBUA paguOaKTHBHBIX
u3y4yeHuil Ha xuBble opranu3mMsl (MC).
Hroro | 18
OueHo4HbIE IPOLEAYPBHI 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102



https://resh.edu.ru/
https://education.yandex.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://education.yandex.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://education.yandex.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://education.yandex.ru/
http://school-collection.edu.ru/

