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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o ¢u3KKe Ha ypOBHE OCHOBHOTO OOIIET0 00pa30BaHuUs COCTaBJICHA Ha
OCHOBE TOJIOKEHUM M TpeOOBaHUN K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE
OCHOBHOM 00pa3oBaTesibHOM MporpaMMel, IipeactabiieHHbIX B PI'OC 00O, a taxxke
c yuéroM (enepasbHONH pabodeid mporpamMmbl BocnuTaHus W KoHmenmuw
npenoaaBaHus yaueOHoro npeamera «Dusmkay.

Copepxanue mporpaMMmbl 1O  (QU3MKE HampaBieHO Ha (opmMupoBaHue
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOyYarouuxcsi ¥ OpPraHu3alyi0 H3y4YeHHUs
Gu3MKN Ha NEATEIbHOCTHOM OcHOBE. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00ydeHHs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[Iporpamma no (¢u3MKe yCTaHaBIMBAET pacHpeliesieHue y4eOHOro Marepuania Io
rogam oOydeHust (Mo KJjaccam), MpejyiaraeT MNPUMEPHYIO MOCIEA0BATEILHOCTD
U3YyYCHUS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHSA MPEAMETHOTO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpamMma no ¢u3uke pazpaboTaHa C LETbIO0 OKa3aHUsI METOJUYECKON MOMOIIU
YUUTENIO B CO3/IaHUU paboueil MporpaMMBbl MO0 Y4eOHOMY MPEIMETY.

®uzrka ABISETCS CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 pU3HUecKoil reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpa, IPEJOCTaBIsieT Haubosiee sICHbIE
oOpa3sLbl MPUMEHEHUsI HAYYHOr0 METO/a MO3HAHUsA, TO €CTh Croco0a MOJydYeHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Onmna w3 THaBHBIX 3a7a4 (PU3HYECKOro oOpa3oBaHUS B CTPYKType oOIIero
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUHM €CTECTBEHHO-HAYYHOH TPaMOTHOCTH H
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuyenue ¢usmku Ha 0a30BOM YPOBHE MPEIIOJATracT OBJIAJCHHUE CIETYIOIIMMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIINMH €CTeCTBEHHO-HAYYHYIO TPAMOTHOCTD:
HAy4HO OOBSCHSTH SIBJICHUS;

OLIEHMBATh U TIOHUMATh OCOOCHHOCTH HAy4YHOTO HCCIIEIOBAHNUS;
UHTEPIIPETUPOBATh JIaHHBIE M HCIOJNB30BaTh HAyYHBIE JIOKa3aTeNbCTBA MJIA
MOJTyYEHUS BHIBOJIOB.

[enu u3yyenus: pU3MKK Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs OIMpPEEICHbI
B Konnenmuu npenogaBanusi yueoHoro npeamera «Pusnka» B 00pa3oBaTeIbHBIX
Opra"u3anusx Poccniickon denepanum, peaAU3YIOIIUX OCHOBHBIE
oOmieoOpa3zoBarenbHble  MPOrpaMMbl, YTBepkAEHHOW pemeHueM Komnerun



MunucrepctBa npocsemienus Poccuiickort deneparuu (MpoTokoa OT 3 Aexadps
2019 r. Ne [IK-4BH).
Hean uzyuyenus pusukm:
npuoOpeTeHNe MHTEpeca M CTPEeMJICHUS OOydYaloMXCSd K HAyYHOMY H3YyUYECHHIO
IPUPOBI, PA3BUTHE UX UHTEIUIEKTYATbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUH O HAYYHOM METOJe TO3HaHUSA W (OPMHUPOBAHUE
MCCJIEI0OBATEIBLCKOTO0 OTHOIIEHUS K OKPYKAIOIUM SIBJICHUSM;
dbopMHpoBaHHEe HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa H3yYEHUS OCHOB
CTpOEHUS MaTepuu U GyHIaAMEHTAIbHBIX 3aKOHOB (DU3UKU;
dbopMupoBaHUE TPEACTAaBICHUNH O pPOIM (QU3UKA I Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;
pa3BUTHE MPEICTABICHUN O BO3MOXKHBIX cepax Oyaymend npopeccuoHaIbHOU
JeSATEeILHOCTH, CBS3aHHOU C (DM3MKOM, MOJATOTOBKA K JaJIbHEHIIEMy OOyYeHUIO B
HTOM HAIPaBIICHUU.
JocTuxeHue 3TUX 1eJaeld nporpaMMbl 1Mo (pU3MKEe HA YPOBHE OCHOBHOTO OOIIETro
o0pa3zoBaHus 00ECIIEUNBACTCS PEIICHUEM CIIECIYIONINUX 3aa4:
npuoOpeTeHNEe 3HAHUU O JAUCKPETHOM CTPOCHHMM BEIECTBA, O MEXAHUYECKHX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;
NpUOOpPETEHNE YMEHHMM OIUCHIBAaTh U OOBACHATH (PU3UUYECKHE SIBICHUS C
MCIIOJI30BaHUEM MOJTYUYCHHBIX 3HAHUM;
OCBOCHHME METOJOB pPEUIEHUs] MPOCTEUIINX PACUETHBIX 33Ja4 C MCMOJIb30BAHHEM
bu3YEeCKUX MOJIEIEeH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33744,
pa3BUTHE YMEHM HAOIIOJATh TPHUPOJHBIC SIBICHUS U BBITIOJHATH OIBITHI,
nabopaTopHble pabOThl U IKCIEPUMEHTAIBHBIC UCCIEAOBAHUS C UCIIOJIb30BAHUEM
U3MEPUTEILHBIX MPUOOPOB;
OCBOEHHUE MIPUEMOB paboThl ¢ HHGOpMaLIUEeH (PU3NUECKOTO COACPKAHMS, BKIIIOUAs
UH(OPMAITUI0O O COBPEMEHHBIX JOCTIKCHMSIX (DU3HMKH, aHAJIU3 M KPUTUUYECKOE
OIICHMBaHUE MH(HOPMAIIHH;
3HAKOMCTBO cO cdepamu MpodecCHOHATBHON IeATeIbHOCTH, CBS3aHHBIMH C
GU3UKON, W COBPEMCHHBIMH TEXHOJIOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSX
(bu3MYeCcKO HAYKH.

Ha wusydyenme ¢usuku (0a30BbIi ypOBEHb) HA YPOBHE OCHOBHOTO OOIIIETo
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HENEN0), B §
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 ygaca (3 yaca B Heneno).

[Ipennaraemsiii B mporpamme 1o Gpu3uke nepeyeHb 1ad0paTopHbIX padOT U OMBITOB
HOCUT PEKOMEHIATENbHBI XapakTep, YYHUTENIb JeTacT BHIOOpP MPOBEICHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
oOyJaroluxcs, CIUCKa HKCIEPUMEHTAIbHBIX 3aJaHMM, MpenIaraéMblX B pamKax
OCHOBHOT'0 FOCYAapCTBEHHOI'0 dK3aMeHa 10 (U3HKeE.



COAEPXKXAHME OBYUYEHUASA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAIOIIEro MUpa.

®uszuka — Hayka o0 npupozae. SsmeHuss npuponasl. PU3NUYECKUE SBICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®duznueckue BenuuuHbl. M3Mepenue puznueckux Beauur. Ouznyeckue nprudophl.
[TorpemHocTh n3MepeHnil. MexxayHapoaHasi CucTemMa €ANHULL.

Kak ¢wu3uka w© Jpyrue  eCTECTBEHHbIE HAayKd  M3y4alOT  MPHUPOAY.
EcTecTBEHHO-HAYUYHBIM METOJl IMO3HAHUA: HAOJIIOJEHHE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT MO MPOBEPKE TUIOTE3, OOBICHEHHE
HabmogaemMoro aByieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.
Jemoncmpayuu.

MexaHuueckue, TEMIOBbIE, JEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
®duznyeckue npuOOPkI U MpoIeaypa IPSIMbIX U3MEPEHUN aHATOTOBBIM U IU(POBBIM
prUOOPOM.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenre EHbI AIEHUS Kbl U3MEPUTEIBHOI0 Tprdopa.

N3mepeHne pacCcTOSHUIN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Omnpenenenue pasMepoB MaJIbIX TEJ.

M3mepenne temneparypbl P MOMOIIU XUIAKOCTHOTO TEPMOMETpAa M JaT4HKa
TEMIIepaTyphl.

[IpoBeneHne nccieIoBaHus MO MPOBEPKE TMIOTE3Bl: NAIBHOCTh IMOJETA IIAPHKA,
MYIIEHHOT'O0 TOPU30HTAJIBHO, TEM 00JIbIIIE, YeM OOJIbILIE BHICOTA MTYCKA.

Pasznen 2. IlepBoHavajibHbIe CBEeCHUSI 0 CTPOCHUH BelIeCTBA.

CrpoeHue BemecTBa: aTOMbl U MOJIEKYJIBI, X pa3Mepbl. OIbIThI, JOKa3bIBAIOIIHNE
JMCKPETHOE CTPOCHHE BELIECTBA.

JBrm>xeHue yactul BemecTBa. CBsA3b CKOPOCTH ABUKEHHS YACTHUL C TEMIIEPATYPOIA.
bpoyHnoBckoe aBmxkenue, auddysus. BzaummomeidicTBue dacThil BEIIECTBA:
MPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHHS BEILECTBA: CTPOEHUE Ta30B, >KUIKOCTEHW M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBSA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUWA BOJIBI.

Hemoncmpayuu.

HaGmronenre 6poyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysuu.



Habnronenue sBiieHUA, OOBSICHSAIONMIMXCA TMPUTHKCHUEM WIA OTTaJTKUBAaHUEM
YacTUIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimaol.

Onenka 1uaMerpa aToMa METOAOM PSIIOB (C UCTIOIb30BaHueM (pororpaduii).
OnbITHl IO HAOIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.

Pa3nea 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.

MexaHnnueckoe ABUKEHHE. PaBHOMEpHOE U HEpaBHOMEPHOE ABUKEHHE. CKOPOCTb.
CpenHsasi CKOpOCTh MpPH HEPABHOMEPHOM JBWKEHHMH. Pacué€r mytm u BpemeHu
JBH>KCHUSL.

SIBnenue nHepuuu. 3aKOH HHEpLUMU. B3auMoieicTBrE TeN Kak MpUYUHA W3MEHEHHUS
CKOpPOCTH JIBMKEHHS Tesl. Macca Kak Mepa MHEpTHOCTH Tena. [oTHOCTh BeecTra.
CBs13b IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IMHHUIIE 00bEMA BEIlIeCTBA.

Cuita Kak XapakTepucTuKa B3auMozaeicTBus Ten. Cuia ynpyrocTu u 3akoH ['yka.
N3mepenure cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TATOTCHUS U CUJIA TAKECTH.
Cuia TsbkecTH Ha Apyrux IuiaHerax. Bec tema. Heecomocts. CrioxeHue cui,
HaIlpaBJICHHBIX IO OJHOM npsiMoi. PaBHonencTBytomas cuit. Cuita Tpenuns. Tpenue
CKOJIbYKEHHUSI U TPEHUE MOKOs. TpeHue B Mpupoie U TEXHHKE.

Jemoncmpayuu.

HaOmroienre MexaHu4ecKoro IBUKEHUS Tea.

N3mepenne ckopoCTH MPSIMOJIMHEHHOTO JBUKEHUS.

HabGnronenue siBjieHUST HHEPIIHH.

Hab6nronenue n3MeHeHusi CKOPOCTH MPU B3aUMOICHCTBUU TE.

CpaBHeHHE Macc MO B3aUMOJIEVCTBUIO TEII.

CoxeHune CHJl, HallPaBJICHHBIX IO OJJTHOM MPSMOM.

Jlabopamopusie pabomul u onvimel.

OnpeneneHue CKOPOCTU PaBHOMEPHOTO JBUKEHUS (IIApUKA B HKUIKOCTH, MOJEIU
IEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

OmnpeneneHue cpeHeld CKOPOCTH CKOJIbKEHHS OpycKa WU IIapuKa MO HAKJIOHHOM
IIJIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsiKeHUs (nedhopMariii) IpyKUHBI
OT MPUJIOKEHHOU CHJIBI.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHHUS CKOJBXKEHHUS OT Beca Teja
Y XapakTepa COMPUKACAIOIINUXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, ) KMAKOCTEH U ra3os.

JaBnenue. CrocoObl yMEHBIICHUS W yBENWYCHUs naBiieHus. [laBneHue rasa.
3aBUCMMOCTh JaBJEHUS raza OT 00bEMa, Temmeparyphl. llepemada maBieHUs
TBEPABIMU TEJIAMH, KUIAKOCTAMU U rasamu. 3akoH Ilackans. [IHeBMartnueckue



MalIvHbl. 3aBUCUMOCTbh JAaBJIEHUS JKUJIKOCTH OT IIIyOMHBI. ['MapocTaTH4ecKuii
napanokc. Coobmaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

Atmochepa 3emnu u armochepHoe naBieHue. I[IpuunHBI CylIeCTBOBaHUS
BO3yIIHOM 000siouku 3emiu. OmnbiT Toppuyennu. M3mepenue arMochepHOro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHUS.

JlelicTBue >KMAKOCTM M rasa Ha MOTPYKEHHOE B HHMX Teno. BelTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.
Jlemoncmpayuu.

3aBUCHUMOCTH AABJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mapaBauyueckuu mpecc.

[TposiBnenue nefcTBUs aTMOCHEPHOTO JTABICHHUSL.

3aBUCUMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOM YacTh Tena u
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BHITCCHEHHOW JKUIKOCTH.

VYcnoBue miiaBaHus TeN: IUIABAHWE WIIA TOTPYKEHHE TEl B 3aBUCHUMOCTH OT
COOTHOILEHHUS TUIOTHOCTEH TEJIa U KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa MOTrPYKEHHOW B
KUJKOCTh YaCTH TeJa.

OrnpeneneHue BBITAIKUBAIOIIECH CUJIbI, JEUCTBYIOUIEH HAa TEJNO, MOTPYKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHMMOCTH BBITAJIIKMBAIOIIEH CHJIBI, JEHUCTBYIOLIEM HAa TEIO B
KUJKOCTH, OT MacChl TeJA.

OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAIKUBAIOIIEH CUJIIbI, JEUCTBYIOIIEH
Ha TEJI0 B XHUAKOCTH, OT 00bEéMa MOTPYKEHHOW B KUIKOCTh YacTH Tela U OT
MJIOTHOCTH JKUJIKOCTH.

KoncTpynpoBanue apeomeTpa WMiIM KOHCTPYUPOBAHHUE JIOJKU U ONPENEIICHHE €&
IPY30II0ABEMHOCTH.

Pa3znea 5. PaGoTra u MOIIHOCTB. JHEPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MeXaHU3MBI: pblyar, O0JOK, HAKJIOHHAs TIOCKOCTh. [IpaBuio paBHOBecHs
pbiuara. [IpuMeHeHue nmpaBuia paBHOBECHS phluara K OJIOKY. «30J70TO€ MPaBUIIO»
mexanuku. KITJ] mpocTeix Mmexanu3MoB. [IpocTsie MexaHu3Mbl B OBITY U TEXHUKE.
Mexanunueckas sHeprus. Kunernueckas u noreHunanbHasa sHeprus. [Ipespamienne
OJIHOTO BHJIAa MEXAHUYECKOW 3HEPruu B APYrol. 3aKOH COXPAaHEHHsI YHEPIUU B
MEXaHHKE.



Hemoncmpayuu.

[Ipumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaol.

Onpenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBJKEHMHM Tejla IO
TOPU30HTAIBHON TOBEPXHOCTH.

HccenenoBanne ycioBUii paBHOBECHS pblyara.

N3mepenne KII/] HakKJIOHHOM IIIIOCKOCTH.

N3ydeHne 3aKk0Ha COXPAaHEHHSI MEXaHUYECKOW SHEPTHUU.

8 KUIACC

Pa3znen 6. TerioBble siBJIeHUS.

OCHOBHBIE MMOJIOKEHHS MOJICKYJISIPHO--KHHETUYECKOW TEOPUU CTPOEHHUSI BEILIECTBA.
Macca u pa3mepsl aTOMOB W MOJIEKYJ. ONBIThI, MOJITBEPKIAIOIIUE OCHOBHBIC
IIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOPUHU.

Mopenu  TBEpPHOro, >KHAKOTO M  Ta3000pa3HOr0  COCTOSHUWA  BELIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXEHUN MOJIEKYISIPHO--KHHETUYECKON TEOPUHU.
CmaunBaHN€E U KallWUISIPHBIE SIBIICHUS. T€MIOBOE paCIIMPEHUE U CKATHE.
Temneparypa. CBsA3b TeMIepaTypbl CO CKOPOCTbIO TEIIOBOTO JBUYKEHUS YACTHIL.
BuyTtpennsis sHeprus. CnocoObl ”3MEHEHHsI BHYTPEHHEW SHEPTUM: TeIionepeaaya
U coBepileHre padboThl. Buawl Termonepenaun: TEMIONPOBOJHOCTh, KOHBEKIIUS,
V3JIy4YCHHUE.

KonuyectBo TemnoTel. YaenpHash TEIIOEMKOCTh BemiecTBa. TeriooOmMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kunenue. YjaenbHas TermioTa
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpPHOro
JTaBJICHHSI.

BnaxHocTs BO3ayXa.

DHeprus TOIUIUBA. Y JIeJIbHAs TETI0Ta CTOPAHUSL.

[Tpunumne! pabotel TermoBbix ABurarenei KIIJ remioBoro aeurarens. TemioBbie
JIBUTATEIIN U 3aIIUTa OKPYKAOUIEH CPEIBI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCAX.
Hemoncmpayuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Hab6nronenune nuddysun.

HaOnronenue siBneHnii cMauMBaHUs M KaMWIISPHBIX SIBICHUN.

HaOnronenue TenioBoro paciimpeHus Ted.

3meHeHue pAaBieHHs] ra3a TMpud HU3MEHEHMM O0bEMAa M HArpeBaHUU WIU
OXJIAXKJCHUU.



[IpaBuna usMepeHus TeMIepaTypsbl.

Bunae! Tenmonepenayu.

OxJtaykieHue Ipyu COBEPIIEHUH pabOTBHI.

HarpeBanue npu coBepiieHUN padOThl BHEITHUMU CUJIaMHU.

CpaBHEHUE TEIUTOEMKOCTEN pa3IMYHBIX BEIIECTB.

Habnronenue KurneHus.

HabGnrogenue nocTosHCTBa TEMITEPATYPhI IPH TIaBICHHH.

Moenu TEeIUIOBBIX JABUTAaTEIICH.

Jlabopamopuvie pabomul u onvimaul.

OnpITH IO OOHAPYKEHUIO IEUCTBUS CUJI MOJICKYJIIPHOTO TPUTSHKCHHUS.

OMnBITE IO BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM Caxapa.

OnbITEl MO0 HAOMIOJEHUIO TETUIOBOTO PACIIUPEHUS Ta30B, KUJIKOCTEH M TBEPABIX
TeIl.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MIMIPHUIIA.

OnebIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH JAaBJIEHHUS BO3AyXa OT €ro o0béma u
HarpeBaHUs WIN OXJIAKICHUS.

[IpoBepka ruUMOTE3bl JIUHEWHOW 3aBUCUMOCTH [IJIMHBI CTOJIOMKA >KHUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HabGmronenue n3sMeHeHus: BHYTPEHHEH SHEPTUU TeJla B pe3yJibTaTe TeIUIonepeiaun
Y paOOThl BHEIIHUX CHJI.

HccnenoBanue sBICHUS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJIOAHOW W Topsyei
BO/IBL.

Onpenenenre KOJWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOM MpPH TEIUIOOOMEHE C
HarpeTbIM METAJUIMYECKUM LIUIUHIPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccenenoBanne nporecca UCIIapeHNs.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazngen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. JlBa poxa  2NEKTpUYECKUX 3apsaoB. B3ammonenicTBue
3apspKeHHBIX  Ten.  3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).
Onektpuueckoe mojie. Hanpsok€HHOCTh — 3nekTpuueckoro mojs.  [IpunHimn
CYIEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenmn »snexkTpuyeckux 3apsaoB. OJIEMEHTAPHBIM JIIEKTPUUYECKHM  3apsl.
Crpoenne aroma. IIpoBOgHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHEHMS
AIEKTPUYECKOTO 3apsa.



DNEeKTpUYECKHUl TOK. Y CIIOBHS CYIIECTBOBAHUS SJIEKTPUUECKOIro ToKa. IcTOUHUKHN
NOCTOSIHHOTO TOKa. JIeHCTBHSI 3JIEKTpUYECKOrO0 TOKa (TEIUIOBOE, XHMHUYECKOE,
MAarHUuTHOE). DIIEKTPUYECKUNA TOK B KUJKOCTSAX U raszax.

Onextpudeckas nenb. Cuna Toka. DIIeKTpudeckoe HanpsbkeHne. ColpoTUBIICHUE
MIPOBOJHUKA. Y IEJIBHOE CONPOTUBIICHUE BellecTBa. 3aKoH OMa ISl y4acTKa IEMNu.
[TocnenoBaTenpHOE M NTAPAUIEIBHOE COETUHEHUE ITPOBOTHUKOB.

PaboTa 1 MOIITHOCTB ANIEKTpUYEeCcKOro Toka. 3akoH Jlxxoymns—JIenna. DnexkTpuueckue
LMY U NOTPEOUTENN IEKTPUIECKOM s3Heprun B ObITy. KopoTkoe 3aMbIkaHue.
[locTosiHHBIE MarHuThl. B3anMoJelcTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHoe
nosie. MarauTHoe mojie 3eMJIM M €r0 3HayeHue Uil >KM3HU Ha 3emuie. OnbIT
Opcrena. MaraHuTHOE NOJIE NIEKTPUUIECKOTO TOKA. [IpuMeneHne 3J1eKTpOMarauToB
B TEXHUKE. J[€MCTBHE MarHUTHOIO ITOJISI HA IPOBOJIHMK C TOKOM. DJIEKTPOABUTATEIb
IIOCTOSIHHOIO  TOKa. lcmosib30BaHWE  DIIEKTPOJABUIATENIEM B  TEXHUYECKHUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel Dapanes. SBineHne daeKTpOMAarHUTHOW HMHAyKIuu. lIpaBumo Jlenna.

DIIEKTpOreHepaTop. CnocoObl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.
Jemoncmpayuu.

DJeKTpu3anus Ted.

JIBa pozia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEJ.
Y CTpOHCTBO U ICUCTBUE JIEKTPOCKOTA.
DJeKTpocTaTudecKasi MHIYKIIUsI.

3aKOH COXpAaHEHUsI JICKTPUUECKUX 3aPsJIOB.

[TpOBOJHUKH M TUDJICKTPUKHU.

MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.
McTOYHMKH TTIOCTOSTHHOTO TOKA.

JleicTBHS PIEKTPUYECKOTO TOKA.

DIEKTPUUECKUN TOK B )KUIAKOCTH.

["a30BbIii pa3psia.

N3MepeHue cuiibl TOKa aMIIepMETPOM.

N3MepeHune 3eKTpUYECKOTO HAPSIKEHUST BOJIbTMETPOM.
PeocTaTt 1 Marazud COnpoTUBIICHUM.

BzauMopaeiicTBue TOCTOSHHBIX MarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH Pa3ICICHUS MTOJII0COB MAarHUTA.
MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.
OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND MOCTOSITHHOTO TOKA.



HccnenoBanue sIBICHUS AIEKTPOMAarHUTHON UHAYKIIAH.

OmneiTel @apajes.

3aBUCUMOCTh HaNpaBJICHUSI HUHAYKIIMOHHOTO TOKa OT YCJIOBUM €r0 BOSHUKHOBEHHUSI.
DIIEKTPOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaul.

OnbITEl O HAOIOACHUIO PJIEKTPU3ALUU TEJl UHIYKIHEN U IPU COMPUKOCHOBEHHH.
HccnenoBanue AeMCTBUS SJIEKTPUUECKOTO MOJIS Ha MPOBOAHUKH U TUAJICKTPUKH.
COopka u npoBepka paboThl NEKTPUIYECKOMN IIEMU MOCTOSHHOTO TOKA.

N3mepeHune U peryJImpoBaHUE CUIIbI TOKA.

N3mepeHune U peryJupoBaHUE HATIPSAKEHUS.

HccnmenoBanne 3aBUCHMOCTH  CHJIBI  TOKA, HAYLIErO0 YEpe3 PE3UCTop, OT
COMPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

OnbITel, JEMOHCTPUPYIOIIWE 3aBUCHUMOCTh JJIEKTPUUYECKOTO COMPOTUBIICHHS
MIPOBOJHUKA OT €ro JIJIMHBI, IUIOMAX MTONEPEYHOT0 CEYEHU U MaTepHaa.
[IpoBepka mpaBuia CIIOKEHUS HANPSHKEHUH TPH MOCIEA0BATEIIbBHOM COEAMHEHUN
JIBYX PE3HCTOPOB.

[IpoBepka nmpaBuiia Jyisl CUJIbI TOKA MPY MapauieIbHOM COEIMHEHUH PE3UCTOPOB.
Omnpenenenne paboThI JIEKTPUUECKOI0 TOKA, UAYIIETO YepPe3 PE3UCTOP.
OnpeneneHne MOIHOCTH JIEKTPUYECKOIO TOKA, BBIACIIIEMON HA PE3UCTOPE.
HccnenoBanve 3aBUCMMOCTH CHJIBI  TOKa, MAYLIETO Yepe3 JAMIOYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/] nHarpeBarers.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MIOCTOSIHHBIX MAarHUTOB.

W3yyeHne MarHUTHOTO TMOJISi TMOCTOSHHBIX MAarHUTOB TPH WX OOBEIWHEHUU U
pa3ieiICHUH.

HccnenoBanue 1eWCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEIIKY.

OnbIThl, NEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHUJIbI B3aUMOJAECHCTBHUS KATYIIKH C
TOKOM M MarHuTa OT CHJIbI TOKa Y HaIllPaBJICHUS] TOKA B KATYIIIKE.

N3ydenne necTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u nzydueHue padoThl JJIEKTPOABUTATES.

N3mepenue KIIJI anekTpoaBUrateibHONM yCTaHOBKH.

OMNBITH IO UCCIEOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOW MHYKIIMH: UCCIICIOBAHUE
M3MEHEHHI 3HaYCHUS U HAITPaBJIECHUS UHAYKIIMOHHOTO TOKA.

9 KNIACC

Pasznen 8. Mexanuyeckue siBJ1eHUsI.

Mexanuueckoe  nBrkeHHe. MarepuanbHas — Touka. (Cucrtema  oTcuéra.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO JBWXKEHHUSA. PaBHOMEpHOE NpPSIMOJMHEWHOE
nBrxeHne. HepaBHomepHOe npsMonuHenHoe nBmxkeHue. CpeaHsas 1 MrHOBEHHAs
CKOPOCTb TeJjla IIPA HEPAaBHOMEPHOM JIBUKECHHUHU.



Yckopenne. PaBHoyckopeHHOE MpsiMoNuHEHOe aBkeHrne. CBOOOIHOE MaJieHHE.
OmnbiTel ["anunes.

PaBHOMEpHOE [BH)KEHHE IO OKpyXHOCTH. Ilepmon M yactota oOpalneHus.
JIunelinas u yrinoBas cKOpocTh. LIeHTpoCTpeMUTENIBHOE YCKOPEHHE.

ITepBbiii 3axkoH HproTroHna. Bropou 3akon Hbrorona. Tperuit 3akoH HeroToHa.
[IpyHIMT CyNIEpIIO3UIUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: CHJIa TPEHHUS CKOJIBKEHUS, CUJIa
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TSKeCTU U 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHE CBOOOIHOTO MaJCHUSI.
JIBrxenue manet Bokpyr CousHna. IlepBas kocMuueckast ckopocts. HeBecomocTh
U TIEPErPY3KH.

PaBHOBecue wmaTepuanbHOl TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJOIO TeJIa € 3aKPEIIEHHON OCBIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.
Nmnynsec Tema. W3meHeHne wummysnbca. MMiynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJbca. PeakTuBHOE NBUKEHHE.

Mexanuueckass pabota © MOUIHOCTh. Pa0oTa cui TsHDKECTH, yOPYrOCTH, TPEHUS.
Csa3p sHepruum U paboThl. [loTeHUManbHash B3HEpPrUs Tena, MOAHITOrO Haj
IIOBEPXHOCTHIO 3eMIH. [loTeHIInanpHas SHEPrus cKaToi npykuHbl. Kunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHHUSI MEXaHUYECKOU
DHEPI'UH.

Hemoncmpauuu.

Habmoienue MexaHu4ecKkoro JBMKEHHsI Tela OTHOCUTENBHO Pa3HbIX TEJ OTCUETA.
CpaBHEHHE IMyTEN U TPAEKTOPUI ABUKEHHUS OJHOIO M TOTO K€ TeJla OTHOCHTEIBHO
pa3HbBIX TEJ OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.

HccenenoBanre Npu3HaKkoOB PaBHOYCKOPEHHOTO IBUKECHUS.

Habmoienue nBM>KeHUs Tea o OKPYKHOCTH.

Habmronenue MeXaHWYECKUX SIBJICHHMM, MPOUCXOJAINIMX B CHCTEME OTcuéra
«Tenmexka» 1pu €€ PAaBHOMEPHOM M YCKOPEHHOM JBWXECHUU OTHOCHUTEIIBHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTb YCKOPEHUS T€JIa OT MACChI TEJA U IEUCTBYIOIIEH HA HETO CHJIBI.
Hab6nronenue paBeHCTBa CHIT TIPU B3aMMOICHCTBHUH TETI.

M3meHeHnue Beca Tesa pyu yCKOPEHHOM JBHKECHUH.

Ilepenaua uMmirysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEJl.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHHe UMITYJIbCa IPU a0COTIOTHO YIPYTrOM B3aUMOICHCTBHUU.

HabnroneHue peakTUBHOTO ABUKEHUS.

CoxpaHeHrne MEXaHUYEeCKON IHEPruu P CBOOOTHOM MaJICHUU.



CoxpaHeHHEe MEXaHWYECKOM HHEPruM NpH ABWKEHUU Tejla MOJ JeHCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimaol.

KoHcTpynpoBaHue TpakTa Juisl pa3roHa U JAJIbHEUIIEro paBHOMEPHOIO JIBHKCHUS
HIapUKa WINA TEIEKKH.

Omnpenenenre cpeaHeil CKOPOCTH CKOJIBXKEHUS OpycKa WM JBUKCHHSI [IapUKa I10
HAKJIOHHOU IUTOCKOCTH.

Onpenenenue yCKOpeHUs Tejaa IIPU PaBHOYCKOPEHHOM JBHKEHUU I10 HAKJIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHM IIPU PAaBHOYCKOPEHHOM JBUKEHUU
0e3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka rumoOTE3bl: €CIM MNPHU PABHOYCKOPEHHOM JIBHJKEHHHM O€3 HadalbHOUN
CKOPOCTH IIYyTM OTHOCSTCS Kak psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIUE
IIPOMEKYTKHA BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIbI TPEHHUS CKOJBXEHHS OT CHUJIbl HOPMAaJbHOIO
JTABJICHUS.

Onpenenenue ko3 GUIIEHTa TPEHUST CKOJIbXEHUS.

Omnpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenne pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JABM)KCHHUU TeJa IO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Omnpenenenue pabOThl CUIIBI YIPYTOCTH MPU MOABEME Ipy3a C HUCIOIb30BAHUEM
HEMOJBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

N3yyeHue 3aK0HA COXPaHEHHsI SHEPTHH.

Pasznen 9. Mexann4yeckue Koje0aHusi U BOJIHBI.

KonebarenbHoe aBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KoJeOaHUIl: TEpHOo/,
4acToTa, aMIUINTyJa. MateMaTnuecKuil U NpyKUHHBIM MasATHUKH. lIpeBpanienue
SHEPrUH MPHU KOJIeOATETbHOM JBUKECHHUH.

3aryxaromue kosieOanusi. BeiHyxaeHHnole konebanus. Pesonanc. Mexanuueckue
BOJIHBL. CBOMCTBA MeXaHU4YeCcKKX BOJIH. [IpooabHbIe U TONepeyHble BOJIHBL. J{muHa
BOJIHBI U CKOPOCTBH €€ paclpoCTpaHeHuss. MexaHU4eCKUE BOJHBI B TBEPIOM TeElIE,
CEHCMUYECKHE BOJIHBI.

3Byk. ['pomkocTh 3Byka W BbIcOTa TOHa. OTtpaxkeHue 3Byka. WHpazByk u
YIIBTPa3BYK.

Hemoncmpauuu.

HaGmronenue koiaebaHuit Tea moa 1eCTBUEM CHUIIBI TSKECTU U CUIIBI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTU U Ha MPY>KUHE.

Habmroienue BhIHYKIEHHBIX KOJI€OaHHI U pe30HaHca.

PacnipocTpaneHne Mpo10JIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).

Habiro1eHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.



AKyCTHYECKHI1 pe30HAHC.

Jlabopamopuvie pabomul u onvimaol.

Omnpenenenre 4acToOTHl U MEpUo/ia KoieOaHN MaTeMaTHYeCKOro MasTHUKA.
OmnpeneneHre 4acTOThl U MEpUoia KoJieOaHUN PYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH Tepuojia KoiaeOaHuii MOIBEIIEHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH MEpUOJa KOJIEOAHWHA NPYKUHHOTO MASTHHKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTHU TEepHOJia KOJIeOaHUI rpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Ipysa.

OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh MepHoAa KOJIEOAHHM NPy KUHHOTO
MasTHUKA OT MacChl Ipy3a 1 KECTKOCTH MPYKUHBI.

H3mepenune yckopeHus CBOOOJHOTO MaJeHHUS.

Pazgea 10. DneKTpOMarHuTHoOE MoJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DIIEKTPOMArHUTHOE oJe. DJIEKTPOMAarHUTHBIE BOJIHBI. CaoiicTBa
ANEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATHUTHBIX BOJIH JIJI COTOBOM CBSI3H.

DnexkTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BOIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

CBOICTBA PJIEKTPOMATHUTHBIX BOJIH.

BostHOBBIE CBOMCTBA CBETA.

Jlabopamopuwie pabomul u onvimol.

N3ydeHne cBOICTB 3J€KTPOMAarHUTHBIX BOJIH C IOMOIIbIO MOOMIJIBHOTO TenedoHa.
Pa3gen 11. CBeToBbI€ SIBJICHHS.

JlyueBas momenp cBerta. Mcrounukm csera. IIpsMonmHENWHOE pacrnpoCTpaHEHUE
ceeta. 3atMenusi Connua u Jlynel. Otpaxxkenue cera. [lnockoe 3epkano. 3akoH
OTpa)KE€HUs CBETA.

[Ipenomnenue cBera. 3aKoH NpesloMiIeHHs cBeTa. [[oHOE BHYTpEHHEE OTpaKEHUE
cBera. lcnonb3oBaHWE TMOJHOTO BHYTPEHHETO OTPAXKEHUS B  ONTHYECKUX
CBETOBOJAX.

JIunza. Xox nydeit B nuH3e. OnTuyeckas cucrteMa (oroamnmnapara, MUKPOCKOIA U
Teneckona. I'ma3 kak ontuyeckas cuctema. biiM3opykocTs U JaIbHO30PKOCTb.
Paznoxenue 6enoro ceera B ciektp. OmnbiTel HetoToHa. CrioskeHNE CrIEKTPaTbHBIX
uBeToB. Jlucnepcus cpera.

Hemoncmpauuu.

[IpssMOIMHENHOE pacpOCTPaHEHNE CBETA.

OTtpakeHue cBeTa.

[Tomyuenue n300pakeHUi B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomienue cBera.



OnTuyeckuii CBETOBOJ.

Xopx jtydeil B coOmparonieit JIMH3e.

XO0J Iy4yelr B pacCEeUBAIOIIEH JIMH3E.

[Tonyuyenune n300paxeHuit ¢ TOMOIIBIO JIMH3.

[Tpuniun aevictBus doToanmapara, MUKpPOCKOIA U TEJIECKOIA.

Mopens rina3sa.

Pa3noxenue 6e10ro cBera B CIIEKTP.

[Tomydyenue 6em0ro cBETa MpH CIOKEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomul u onvimaul.

HccnenoBanre 3aBUCUMOCTH yTJIa OTPaKEHUS CBETOBOTO JIy4a OT yriia MaJeHHUs.
N3yyeHue XxapakTepucTuK n300paxxeHusl IpeIMeTa B IIIOCKOM 3epKalie.
HccenenoBanne 3aBUCHMOCTH yTJla MPEJIOMIIEHUS CBETOBOIO JIyda OT yTJIa MaJAcHUs
Ha FPAHULE «BO3IYX—CTEKIIOM.

[Tosryuenue n300pakeHUil ¢ MOMOIIBIO COOMPAIOLIEH JIMH3HI.

Omnpenenenue (POKYCHOTO pACCTOSHUSA U ONTUYECKON CHITbI COOMPAIOIIEH JIMH3BI.
OnBbITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CHEKTP.

OMnbITE IO BOCHPUSATHIO I[BETA MPEAMETOB MPU WX HAOJIOJICHUM Yepe3 1IBETOBBIC
GUIBTPEIL.

Pa3nen 12. KBaHnTOBbBIE SIBJICHHUS.

OneiTel Pe3eppopna u minanerapHas Mojenb atoma. Mogens atoma bopa.
Hcnyckanue u nornoueHre cBera aroMoM. KBaHThI. JIMHENYaThle CIEKTPBI.
PanunoaktuBHOCTE. Anb(a-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO Sipa.
Hyknonnasa mozpens aroMHOro sapa. M3oromsl. PagmoakTuBHBIE IpEBpalllCHUS.
[lepuon nostypacrnaja aTOMHBIX SIAEP.

SnepHbie peakunn. 3aKOHBI COXPaHEHUS 3apPSAA0BOTO U MAaCCOBOTO YMCEI. DHEPTUs
CBSI3M aTOMHBIX sifiep. CBsI3b MacChl M SHEPTrUM. Peakiuy cuHTe3a u AEICHUS Aep.
Nctounuku 3aeprun CosHIa U 3BE3I.

Snepnas osHepretuka. JIeMCTBUS pAaJMOAKTHBHBIX W3JIYYCHUHM Ha JKHUBBIE
OpTraHU3MBI.

Hemoncmpauuu.

CrexTpbl U3Ty4YeHUS U TTOTJIONIEHUS.

CrexTpsl pa3IM4yHbIX Ta30B.

CnekTp Bogopo/a.

HaOmronenue tpexoB B kamepe Busbcona.

PaboTta cuéTunka HOHU3UPYIOUINX U3ITYyYEHUH.

Peructpanus n3mydeHusi IpUPOIHBIX MUHEPATIOB U MIPOJTYKTOB.

Jlabopamopuvie pabomul u onvimol.

HaOnroenue CrlomHbIX U JIMHENYAThIX CIIEKTPOB U3ITyUYECHUSI.



HccnaenoBaHue TPEKOB: M3MEPEHHUE SHEPIMM YACTULBI [0 TOPMO3HOMY IyTH (110
dotorpadusm).

W3mepenne paanoakTUBHOTO (GoOHA.

IHoBTOpPHUTEIHLHO-00001AOIIUI MOLYJIb.

[ToBTOpUTENBEHO--0000IAIONUN MOAYJIb MpEAHA3HAYEH I CUCTEeMATHU3alluu U
0000IIeHHS MPEIMETHOTO COAEPKAHUSA U OMBITA JEATEIBHOCTH, TPUOOPETEHHOTO
Ipu HU3yYECHUH BCETO Kypca (pU3MKM, a Takke AN MOATOTOBKU K OCHOBHOMY
roCyapCTBEHHOMY 3K3aMeHY Mo (U3HKEe Il 00y4yaroluXcs, BHIOPABIIMX 3TOT
y4eOHBIN TpeIMeET.

[Ipy wW3yyeHHWH MAHHOIO MOXYJS PEANU3yIOTCSd M CHCTEMATU3UPYIOTCS BHJIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUNBAECTCS JOCTHKEHUE MPEAMETHBIX U
METalpEeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  0o0yueHus, (GopmMupyercs
€CTECTBEHHOHAY4YHass TPAMOTHOCTb: OCBOCHUE HAYyYHBIX METOIOB HCCIEAOBAHMS
SBJICHUN TPUPOAbI U TEXHUKHU, OBJIAJECHUE YMEHUAMH OOBICHATH (PU3HUECKUE
ABJICHHS, TPUMEHSS TIOJyYCHHbIE 3HAHWA, pellaTh 3aJayd, B TOM YHCIIE
KAuECTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[TpuHIMNIMATBHO AESTETBHOCTHBIN XapaKTep JAHHOIO pa3/iesa peallu3yeTcs 3a CUET
TOT0, YTO 0OYYaIOIIMECs BHIMOIHSIOT 33/1aHUs, B KOTOPBIX UM IpEAJIaraercs:

Ha OCHOBE MOJIyYE€HHBIX 3HAaHUU paclo3HaBaThb U HAYYHO OOBACHATH (PU3HUECKUE
SBJICHUS B OKPYXKAIOIIEH IPUPOJE U TOBCETHEBHOM )KU3HH;

UCITI0JIb30BaTh HAYYHbIE METOIbI UCCIIEAOBAHMS (PU3NYECKUX SIBJICHUM, B TOM YHCIIE
JUISl IPOBEPKH TMIIOTE3 U MOJYyYEHHUs TEOPETHUYECKUX BBIBOJIOB;

OOBSCHATh HAay4YHbIE OCHOBbI HauOojiee BaXKHBIX JOCTH)KEHHUH COBPEMEHHBIX
TEXHOJIOTUI, HAIlPUMEpP, NPAKTUYECKOTO HCIIOIB30BAaHUS PA3JINYHBIX HCTOYHUKOB
HHEPruM Ha OCHOBE 3aKOHA MPEBPAILECHHSI U COXPAHEHMSI BCEX M3BECTHBIX BUIOB
HHEPTUU.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA TIPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yyenue (u3mku Ha ypoBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs HAMpPABICHO Ha
JOCTH)KEHHUE JIMYHOCTHBIX, METANpEeIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX
pPE3yIbTaTOB.

B pesynprate m3ydenus GU3NKKA HA YPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUS Y
oOy4aronierocsi OyayT cQopMUpOBaHBI CIEAYIOIIUE JTUYHOCTHBIE PE3yJbTaThl B
YacCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

— TPOSIBICHUE WHTEpPECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
bu3nUecKoil HayKH;

— LIEHHOCTHOE OTHOIIEHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX--(PUZUKOB;

2) rpamaaHCKOro ¥ JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— FOTOBHOCTh K aKTHUBHOMY YYacCTHIO B OOCYXKJEHUU OOIIECTBEHHO 3HAYMMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM TPUMEHEHUEM JIOCTHUXEHUMN
busuKy;

— OCO3HAaHHME BAXHOCTH MOPAIBHO--3TUYECKUX MPUHIUIOB B AEATEIbHOCTU
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIUTAHUS:

— BOCIIPUSATHE OSCTETUYECKUX KauyecTB (U3MUECKOW HayKu: €€ TapMOHHYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUA:

— OCO3HAHHUE IIEHHOCTU (PU3UYECKON HAYKHU KaK MOIIIHOTO UHCTPYMEHTA MO3HAHUS
MHpPa, OCHOBBI PA3BUTHS TEXHOJIOTUH, BaJKHEWUILIEW COCTABISAIOIEN KYJIbTYpPHI;

— pa3BUTHE HAYYHOW JIO003HATEIBHOCTH, HHTEpeca K HCCIEN0BATEIHCKON
JEATEIIbHOCTH;

5) popMupoOBaAHUSA KYJbTYPbI 310POBbSI 1 IMOIUOHAJILHOTO 0JIATOMOJIYyYHS:

— OCO3HaHME IIEHHOCTH 0Oe30macHoro oopa3a JKH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXHOCTH TIpaBWJI O€30MacHOr0 TOBEACHHUS Ha
TpaHCIIOPTE, Ha JOpOrax, C OJJIEKTPUUYECKUM M TEIUIOBHIM OOOpYIOBaHHEM B
JIOMAITHUX YCIIOBUSIX;

— c(hopMupoBaHHOCTH HaBbIKA pedICKCUU, TPU3HAHUE CBOETO MpaBa Ha OIMIMOKY U
TaKOTO k€ MpaBa y APyroro 4eJaoBeKa;

6) TPy10BOI0 BOCIIUTAHMS:

— AaKTHUBHOE YYacTHE€ B PEUICHUHM MPAKTUYECKUX 3aj1ady (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHu3aIiu, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;

— MHTEPEC K MPaKTUUECKOMY U3Y4YeHUI0 npodeccui, CBSI3aHHBIX C (DU3UKOI;

7) 3KOJIOTUYECKOT0 BOCIITMTAHUSA:



— OpHEHTAIs Ha IPUMEHEeHHEe PU3NUECKUX 3HAHUHN JJIs peleHus 3a1a4 B 00JacTu
OKpY’>KaloIllled cpenbl, IJIAaHUPOBAHUS MOCTYNKOB M OIEHKHM HMX BO3MOXHBIX
HOCJIEICTBHM U1l OKPY>KaIOIIeH Cpe/Ibl;

— OCO3HAHHME TJI00ATBHOTO XapakTepa JKOJOTHYECKUX MpoldjaeM U MmyTed ux
pelieHus;

8) ajanTanun K M3MEHSIIOIUMCS YCJIOBHSM COLMAJIBLHOI M MPUPOAHON cpe/bl:
— MOTPeOHOCTh BO B3aUMO/JICHCTBUU MPH BHITIOJHEHUHU UCCIEIOBAHUI U TPOEKTOB
bu3nyeCcKOil HAIIPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTHUX;

— MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO e TeIbHOCTB;
— noTpeOHOCTh B (HOPMHUPOBAHUM HOBBIX 3HAHWM, B TOM 4ucie (OpMyIHpPOBATH
U7IeH, TOHATHS, THUIIOTE3bI O GPU3NUYECKUX 0OBEKTAX U SIBICHUSAX;

— oco3HaHHE Je(PUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JacTu
busuKy;

— TUTAaHUPOBAHKE CBOETO PA3BUTHS B MPUOOPETEHNU HOBBIX (DU3MYECKHUX 3HAHUH;

— CTpEMJICHHE aHaJIM3UPOBATh U BBIABIATH B3aUMOCBSA3M NPUPOABI, OOIIECTBA U
HKOHOMHUKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PU3NUECKUX 3HAHUN;

— OIIEHKA CBOUX JIEHCTBUH C YUETOM BIMSHUS HA OKPYKAIOIIYIO CPEy, BO3SMOKHBIX
rII00AJILHBIX ITOCIIEACTBUH.

METAIIPEJMETHBIE PE3YJIBTATBI

B pesynbraTte OoCcBOGHHS HpOrpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3zoBaHus y oOyyaromerocss OyayT cGOpMHpPOBaHbl MeTampeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOLIUE I03HAaBATEIbHbIE YHUBEPCAIbHbBIC YUeOHbIE 1eHCTBUS,
KOMMYHHMKATHBHbIE  YHUBEpCAJbHbIE  y4yeOHble  JEWCTBUSA,  PETYJSATUBHbBIC
yYHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble jornueckue AecTBUS:

BBISIBIIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC TIPU3HAKH OOHEKTOB (SIBJICHUH);
yCTaHABJIMBATh CYIIICCTBEHHBIM TIpHW3HAK KJIacCHU(UKAIIMK, OCHOBAHHS IS
000011IeHNs U CPAaBHEHUS,

BBISIBIIAITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B pacCCMaTPUBAEMBIX (DaKTaX, JaHHBIX
¥ HAOJTFOICHHSIX, OTHOCSIINXCS K (PH3NICCKUM SIBIICHHSIM;

BBISIBIIATH PUIMHHO--CJICACTBEHHBIC CBS3H MMPU U3YUCHUN (DU3UYCCKUX SBJICHUN U
MIPOIIECCOB, JENIaTh BBIBOJABI C HCIIOIB30BAHUEM JCAYKTHBHBIX M HHIYKTHUBHBIX
YMO3aKJIFOUCHHM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3SX (PU3MUECKUX BEJINYUH;
CaMOCTOATENILHO BBIOMpaTh CHOCOO perneHus: y4deOHoW (u3nyeckor 3amaun
(cpaBHEHHME HECKOJIbKMX BApHWAHTOB PEIICHUS, BHIOOP HamOOJee MOIXOIAIIETO C
y4ETOM CaMOCTOSITEIIEHO BBIICJICHHBIX KPUTEPUEB).



ba3oBble ucciaenoBarTenbCcKue 1eCTBUA:

MCITI0JIb30BaTh BONPOCHI KaK HUCCIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH MO CAaMOCTOATEIBHO COCTaBJIEHHOMY IUIAHY OIIBIT, HECJIOKHBIN
($u3nYECKUi SKCIEPUMEHT, HEOOJIBIIOE UCCIIEJOBAHHUE (PU3MUECKOTO SBICHMUS;
OLIEHUBATh Ha IPUMEHUMOCTD U IOCTOBEPHOCTh HH()OPMALINIO, TOTYUEHHYIO B XOJ€
VCCJIEIOBAHUS MJTM DKCIIEPUMEHTA;

CaMOCTOATENLHO (OPMYIHPOBATh OOOOIEHUS W BBIBOABI TI0 pe3yibTaTam
IPOBEAEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBAaTh BO3MOXHOE JaJIbHEHIEEe pa3BUTHE (PU3NYECKUX IPOLIECCOB, a
TaK)K€ BBIJIBUraTh MPEANOJIOKEHUS 00 MX pa3BUTUM B HOBBIX YCIOBHUSX U
KOHTEKCTaXx.

Pabora ¢ undopmanmeii:

IPUMEHATH Pa3IMYHbIe METOAbl, MHCTPYMEHTHI U 3aIlIPOChl MPU MOUCKE U OTOOpE
MH(GOpPMaIIMU WK TaHHBIX C Y4ETOM MPEATIOKEHHON yueOHOM (pr3nueckoi 3a1a4u;
aHANIM3UpOBaTh, CHUCTEMATU3UPOBaTh W  HHTEPHOPETHPOBATH  HMHPOPMALIUIO
pa3IUYHBIX BUIOB U (POPM MPENCTABICHHUS,

CaMOCTOATENILHO BBIOMPATh ONTUMAIBHYIO (DOpMY MpeACTaBICHHUS HHPOPMALUU U
WUTIOCTPUPOBATh PelllaeMble 3aJaul HECJIOKHBIMUA CXEMaMHu, AuarpaMMaMu, HHON
rpaduKoil 1 UX KOMOUHAIUSIMU.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBUS:

B XOJIe¢ OOCYXJIeHHd y4eOHOIro MaTepHalia, pe3yJbTaToB JadOpaTOpHBIX padoT U
IPOEKTOB 3a7aBaTh BOIPOCHI MO CYLIECTBY OOCYX/1aeMOIl TeMbl U BBICKA3bIBATh
UJeY, HAICJICHHbIE Ha pPELIECHUE 33Jaud M MOJJEpKaHHUE OJIaroenareabHOCTU
OOIICHUS,

COMOCTABIISATh CBOM CYXXJIEHHUSI C CYXACHUSMHU JIPYTMX YYACTHHKOB JMajora,
OOHapy>KUBaTh pPa3IMuME U CXOJCTBO MO3UIUH;

BBIPaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

nyOJIMYHO TMPEACTaBIATh PE3YJIbTAaThl BBIIOJHEHHOTO (PU3UYECKOrO OIbITa
(3KCTIeprMEHTa, UCCIIEOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh MPEUMYILIECTBA KOMAaHIHOW U MHAUBUAYAJIbHON pabOThI
IIPU pELIEHUU KOHKPETHON (pU3HUECKOU MPOOIEMBI;

IPUHUMATh LI€JIM COBMECTHOW JESITEIIBHOCTH, OPraHHU30BBIBATh JEHCTBUA IO €€
JOCTHKEHHUIO: PACIPENEsATh PO, OOCYXIaTh NPOLECChl U  PE3yJIbTaTbhl
COBMECTHOM paboThl, 000011aTh MHEHUS HECKOJBKUX JIIOIEH;

BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsi KAYECTBEHHOI'O pe3yJibTara Mo CBOEMY
HANpPaBJICHUIO U KOOPAUHUPYS CBOU JIEUCTBUS C IPYTUMU YJICHAMH KOMaH/IbI;
OLICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOMMH NPOAYKT IO KPUTEPHSM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM YUaCTHUKAMU B3aUMOCHCTBHUSL.

PeryasitTuBHbIe YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS



Camoopranu3anus:

BBISIBIIATH TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYyaIusX, TPEOYIOMUX IS
perieHust GU3NIECKUX 3HAHWM;

OpPUEHTUPOBATHCS B PA3IUYHBIX MMOAXOAAaX MPUHSITHUS PEIICHUN (MHAUBUAYAIBHOE,
MPUHATUE PEILICHUS B TPYIIIE, IPUHATHE PELICHUN TPYIIION );

CaMOCTOSATEIFHO COCTABJIATh AJITOPUTM pelieHUsT (PU3NYECKON 3a1auu Wi TIIaHa
UCCJIEIOBAHUS C YUYETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATH MpeJiaraeMble BapruaHThl PEIICHUH;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbIN HHTEJJIEKT:

JlaBaTh aJCKBaTHYIO OLEHKY CUTYaIlMU U MpeAJiarath 1jiaH e€ U3MEHEHUS;
OOBSCHATh TPUYHMHBI JTOCTHKCHHS (HEJOCTIDKCHHSI) PE3yJbTaTOB JESTEIBHOCTH,
JaBaTh OIIEHKY MPHOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHBBI B JEATEILHOCTh (B TOM YHCIE B XOJ BBINOJIHEHUS
(U3UYECKOTO HCCIIENOBaHUSI WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENIBbCTB,
W3MEHUBIIMXCS CUTYyaIlui, yCTAaHOBJIECHHBIX OLIMOOK, BOSHUKIINUX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIN U YCIOBUSM;

CTaBUTh ce0s Ha MECTO JIpyroro 4YeloBeKa B XOJ€ Crlopa WIM JUCKYCCHUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYroro;

MpU3HaBaTh CBOE MPaBO Ha OMIMOKY NpH pPEIICHUH (PU3NUECKUX 3aJad WIAd B
YTBEPKICHUSIX Ha HAYYHbIE TEMBI U TAKOE e MPaBo JPYroro.

INPEAMETHBIE PE3YJ/IBTATDBI

K xoniy oOyuenuss B 7 KJjiacce MpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

UCIIOJI30BATh TOHATHUS: (PU3NYECKHEe M XMMHYECKHE SIBIICHUSA, HaOIIOJCHUE,
HKCIIEPUMEHT, MOJIENb, TUTIOTE3a, €IMHUIIBI (PU3NYECKUX BEIIMYUH, aTOM, MOJICKYJIa,
arperatHple  COCTOSIHMUSI ~ BemiecTBa  (TBEpPAOE, JKHUIAKOE, Tra3000pa3Hoe),
MEXaHUYECKOe JBIDKEHHE (paBHOMEPHOE, HEPAaBHOMEPHOE, MPSMOJIMHEHHOE),
TpaeKTOpHsi, paBHOJACHCTBYIOIAs cuia, nedopmanus (ympyras, IIacTUYEcKas),
HEBECOMOCTh, COOOLIAIOIINECS COCY/IBL;

paznuyath sBleHus (quddy3us, TEIIOBOE JBWIKEHWE 4YaCTHUI[ BEIIECTBa,
paBHOMEPHOE JBWKCHHUE, HEPAaBHOMEPHOE JBW)KCHUE, WHEPIUS, B3aUMOJICHCTBIE
TEJI, PAaBHOBECUE TBEPIBIX TEJ C 3aKPEIUIEHHOM OCBHIO BpAIICHHUS, Iepeaaya
JaBJIEHUST TBEPABIMU TEIAMH, JKUIKOCTIMU W Ta3aMu, aTMoc(epHoe naBlieHUE,
MJIaBaHWE TeJ, TMPEBpaIIeHUS MEXaHWYECKOM DJHEPruu) IO OMUCAHUI0 WX
XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB, JECMOHCTPHUPYIOIIMX JTaHHOE
(bu3nUecKoe SIBICHHUE;

pacro3HaBaTh MPOSBICHUE HM3YYCHHBIX (PU3NYECKHUX SBJICHUH B OKpPYXKaIOMEM
MUpE, B TOM uucjie (U3MYECKUE SBJICHUS B TPHUPOJE: MPUMEPHI JIBIKCHHS C



Pa3IMYHBIMU CKOPOCTSIMHU B JKMBOM M HEKUBOM IIPUPOJIE, AEUCTBUE CUIIbI TPEHUS B
OpUpOJIe U TEXHHUKE, BIMSHHE aTMOC(HEPHOrO JaBJCHHUS Ha >KUBOM OpPraHH3M,
IUTABaHUE PHIO, PbIYard B TeJ€ YEJIOBEKa, MPU 3TOM IMEPEBOJIUTH MPAKTUYECKYIO
3a/layy B y4eOHYIO, BBIIEIATh CYHIECTBEHHbIE CBOMCTBA (MpPU3HAKU) (PU3MUECKHUX
SIBJICHUU;

ONHKCHIBAaTh M3YyUYEHHBIE CBOWCTBA Ted M (UINYECKUE SBICHUS, HCIOIb3YS
dusznyeckue BeMMUYMHBI (Macca, OO0BEM, IUIOTHOCTH BELIECTBA, BpeMs, IMYTh,
CKOPOCTb, CPEIHSSI CKOpPOCTh, CHJa YIPYTOCTH, CHJIa TSHKECTH, BEC Tella, CUja
TpeHus, JaBieHue (TBEPAOro Tela, >KUIKOCTH, ra3a), BbITAIKUBAIONIAs CHUJIA,
MexaHudeckas paboTa, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIbI, KO3(PPUIIUEHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETHYECKasl M NOTEHLUAJIbHAS SHEPTHsl ), IPU
OTKMCAaHUU MPABUIBHO TPAKTOBATH (PU3UUECKHUI CMBICIT UCTIOIb3YEMbIX BEIHUUH, UX
00O3HAUYE€HHUS W EIUHUIBl (U3NYECKUX BEJIMYMH, HAXOAUTb (HOPMYIIbI,
CBSI3BIBAIOLIUE TAHHYIO (PU3MUECKYIO BEJIMUUHY C JAPYTUMHU BEIIMYMHAMU, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEJINYMH;

XapaKTEepU30BaTh CBOMCTBA Tell, (PU3MUECKHUE SIBICHHUS M IPOLIECCHI, HCIOIb3YS
MpaBUJia CIOKEHUS CUII (BJIOJIb OJTHOM MpsiMoit), 3aKkoH ['yka, 3akoH [lackains, 3akoH
ApxuMena, IpaBUJIO paBHOBecHs pbluara (0J10Ka), «30J0TOE MPABUIIO» MEXAHUKH,
3aKOH COXPAaHEHUs MEXaHWYECKOW DJHEPIUH, INPHU 3TOM JaBaTh CIIOBECHYIO
(OpMYIMPOBKY 3aKOHA U 3allUChIBATh €M0 MAaTEMATUYECKOE BBIPAXKECHHUE;
OOBSACHATH (PU3MUYECKHE SIBJICHUS, MPOLIECCHl U CBOMCTBA TEJN, B TOM YHCIE U B
KOHTEKCTE€ CUTyalUuld MPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BbIABIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOTUYECKUX 111aroB
c ornopoif Ha 1-2 U3y4eHHBIX CBOMCTBA (PM3UUECKUX SIBICHHUM, (PU3MUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

pemarb pacu€THble 3a7aud B 1—2 AeMCTBUS, MCHONB3Ys 3aKOHBI U (POPMYIIBI,
CBsI3bIBAIOLIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaJIM3a YCJOBHS 3a/ladyd
3alMChIBaTh KPAaTKOE YCJIOBUE, MMOACTABIATh (PU3NUECKHE BEIUYUHBI B (POPMYIIBI U
MPOBOJUTH PACUYEThI, HAXOIUTh CIPABOYHBIE JAHHBIE, HEOOXOAUMBIE JJIsl pELICHUS
3a/1a4, OIIEHUBATh PEATMCTUYHOCTh MOJIYYEHHON (DU3NUECKON BETMUYUHBI,
pacno3HaBaTh MPOOJEMbI, KOTOPhIE MOXHO PELIUTh NPH MOMOIIM (PU3HUYECKHX
METOJOB, B OIMCAaHUU MCCIECAOBAHUSA BBIACIATH IIPOBEPAEMOE IIPEATIONIOKEHUE
(runotesy), pa3inyarb U MHTEPIPETUPOBATH IMOJYUYEHHBIN pe3ynbTar, HaXOAUTh
OLLIMOKH B XOJI€ ONBITA, JENATh BHIBOJIBI 110 €TI0 PE3YJIbTATAM;

MPOBOJUTH ONBITHl MO HAOMIOAEHUI0 (U3MYECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB Tel: (HOpMyIHpPOBaATh IPOBEPsIEMbIE MTPEITONI0KEHHS, COOMPATh YCTAHOBKY
U3 TPEIJIOKEHHOrO O0OpYyIOBaHUs, 3alUCBHIBATH XOJ OMNbITa M (HOPMYIHpPOBATH
BBIBO/IbI;

BBITNIOJIHATH MPSAMbIE U3MEPEHUS PACCTOSIHUSA, BPEMEHH, MACChI Tela, 00bEMaA, CHIIbI
U TEMIIepaTypbl C HCIOJIb30BAHMEM aHAJIOTOBBIX M IU(POBBIX MPUOOPOB,



3alKChIBaTh MOKa3aHUA MPUOOPOB C YUETOM 3aJaHHON aOCOIIOTHOM MOTPEITHOCTH
U3MEPEHUN;

MPOBOJANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OAHON (PU3UUECKON BETMYUHBI OT APYToit
C HCHOJb30BAaHUEM MPSMBIX H3MEPEHUN (3aBUCUMOCTH IIyTH PAaBHOMEPHO
JBHKYILIETOCS TeJIa OT BPEMEHU JIBUKECHHUSI Tela, CUIIbI TPEHMSI CKOJIBKEHHUS OT Beca
Tena, KauecTBa 00padOTKH MOBEPXHOCTEHN TEJl U HE3aBUCUMOCTH CHIIBI TPEHHS OT
IUIOLIAAN CONPUKOCHOBEHHS TEJ, CWIbl YIPYIOCTH OT YIJWUHEHUs MpPY>KUHBI,
BBITAJIKMBAIOIIEH CWIbI OT 00bEMa MOrpYyKEHHOM YacTH Tejda U OT IUIOTHOCTH
KHUJKOCTH, €€ HE3aBUCUMOCTHU OT IUIOTHOCTH Tejla, OT INIyOMHBI, HA KOTOPYIO
HOTPYKEHO TEJIO, YCIOBUM IUIaBaHUS TEJ, YCIOBUI paBHOBECHUS pblyara 1 0J0KOB),
y4acTBOBaTh B IJIJAHUPOBAHUM YYEOHOrO HMCCIIEIOBaHUSA, COOMPATh YCTAaHOBKY WU
BBITIOJIHATH U3MEPEHUS, CIeAys MPEIOKECHHOMY IIJIaHy, PUKCUPOBATH PE3YIbTAaThI
NOJyYEHHOU 3aBUCUMOCTHU (PU3MUYECKUX BEJIUYUH B BUJE MPEIJIOKEHHBIX TaOIUI U
rpauKoB, AeaTh BBIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

IPOBOJUTH KOCBEHHBIE M3MEpPEHUs (PU3MUECKUX BEIMYHMH (IMIOTHOCTH BELIECTBA
XKUIKOCTH M TBEPAOrO Tela, CUia TPEHUS CKOJIbKEHHUA, JABJICHHE BO3/yXa,
BBITAJIKMBAIONIAsl CHUJIA, JIEWCTBYIOIIAsg HA NOrPYKEHHOE B JKUJKOCTb TEJO,
KO3 UIUEHT MOJE3HOTO AEHCTBUS IPOCTHIX MEXAHU3MOB), CIIEYsI IPEI0KEHHON
UHCTPYKLUU: TPU BBIIOJHEHUU H3MEPEHUN cOoOMpaTh SKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBIUMCIISATh 3HAYEHUE NCKOMOMW BETUYNHBL;

coOI0aTh MpaBWJa TEXHUKH O€30MacHOCTH Mpu padore ¢ 1abopaTOpHBIM
00opy1I0BaHUEM;

yKa3bIBaTh TNPUHIUNBI JEUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOLIAIOIINECS COCYAbl, 0apOMeTp, pbluar, MoABUKHBIN
Y HEMOJIBMXKHBIN OJIOK, HAKJIOHHAS TJIOCKOCTb;

XapaKTEepU30BaTh MPHUHIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpPOM Ha UX ONUCAHUSA (B TOM YHCIE: MOAIIUITHUKH, YCTPOHUCTBO
BOJIONIPOBO/IA, TUAPABINYECKHI MPECC, MAHOMETP, BBICOTOMED, IMOPIIHEBON HACOC,
apeoMeTp), UCTIOJIb3Ys 3HAHUS O CBOMCTBAX (PU3UUECKUX SIBIICHUM U HEOOXOIUMBbIC
(bu3nYecKue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH MpUMEPHl (HAXOAUTh HMHPOPMALMIO O MpPUMEPAX) MNPAKTHYECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMHU M TEXHUUYECKHUMH YCTPONCTBaMH,
COXpaHEHUs! 370pOBbS U COONIOACHUS HOPM 3SKOJOTUYECKOrO TOBEACHHUS B
OKPYKAIOIIEU CPELE;

OCYILECTBISATh OTOOP MCTOYHMKOB MH(poOpManuu B MIHTepHETE B COOTBETCTBUHU C
3aJJaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HWMEKOIIMXCA 3HAHUW U IyTEM
CpPaBHEHHUS pa3jMYHBIX MCTOYHUKOB BBIACIATH MH(OPMALMIO, KOTOpas SBISETCS
MPOTUBOPEUYUBOUN HIIM MOXKET ObITh HEJTOCTOBEPHOM;

UCIIOJIb30BaTh TMPHU BBIMOJHEHUM YUYEOHBIX 3aaHU  HAYYHO--TIONYJISIPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHbIE MaTEpUaibl, PECYpChl CETH



WuTepHer, BmageTs npuéMaMu KOHCIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHus
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpPATKHE MUCHbMEHHBIE M YCTHBIE COOOIIECHHS HA OCHOBE 2—
3 ucToyHNKOB MH(pOpManMU (HU3HYECKOTO COAEPKAHMS, B TOM UHUCIE MyOJIMYHO
JIeNIaTh KpaTKUe COOOIIEHUS O pe3yIbTaTaX MPOEKTOB WM yUEOHBIX UCCIIEI0OBAHUH,
IIPU 3TOM TPAMOTHO MCIIOJIB30BATh H3YyYCHHBIM ITOHATHMHBIM ammapar Kypca
(bu3MKH, COMPOBOXKIATH BHICTYIIICHUE MPE3CHTAIIUEH;

IIPU BBITIOJTHEHUH yUEOHBIX IPOEKTOB U MCCIIET0BAHUMN paclpeesTh 00s3aHHOCTH
B IPYIIIIE B COOTBETCTBUU C IIOCTABJICHHBIMU 33/1a4aMU, CICAUTH 32 BBIIIOJHEHUEM
IUIaHa JEWCTBUM, aJIeKBaTHO OLIEHMBAaTh COOCTBEHHBINM BKJIAJ B JEATEIbHOCTH
IPYIIbI, BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOJCHCTBHE, YUHUTHIBAS MHEHUE
OKPY/KAIOLIUX.

K xoniy oOyueHuss B 8 kJjiacce npenMeTHble pe3ybTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIUXCSl YMEHHI:

WCIIOJIB30BaTh MOHATHA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBUKEHNE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSTHUS BEIIECTBA, KPUCTAJUIMUECKUE U aMOp(HbIE Tena,
HACBIICHHBIM M HEHACBIIIEHHBIM I1ap, BIAXKHOCTb BO3AyXa, TEMIEparypa,
BHYTPEHHSIS JHEPIUs, TEINIOBOM JBUTATElIb, JIEMEHTAPHBIN JIEKTPUYECKUM 3apsl,
AIIEKTPUYECKOE I10JI€, ITPOBOAHUKU U JUDJICKTPUKU, TIOCTOSIHHBIN JJIEKTPUYECKUN
TOK, MATHUTHOE TOJIE;

pasnuyarh sIBJIEHUS (TEIUIOBOE PACIIMPEHHUE M C)KaThe, TEIUIoNepeaayda, TEMniIoBoe
paBHOBECHE, CMauMBaHUE, KallWJULAPHBIC SBJICHUS, HUCIAPEHHUE, KOHICHCALUs,
IUIaBJIEHUE, KpHUCTauIM3auus  (OTBEpJEBAaHUE), KWUIIEHHWE, TeIulonepeaaya
(TEmIoNnpOBOJHOCT, KOHBEKIUS, U3IIyUECHHUE), dJICKTPU3ALIH TEJ, B3aUMOIEHCTBHIE
3apsIOB, JEUCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAaHUE, B3aUMOJICVICTBUE
MAarHMiTOB, JEMCTBUE MArHUTHOTO IOJIS1 HA IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAasI
UHAYKLHS) 1O OINMCAaHUI0 MX XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE HM3YUYEHHBIX (DU3NYECKUX SIBICHUN B OKpPYXKaIOIIEM
MUpE, B TOM YUCJe (PU3NYECKHE SIBJICHUS B TPUPOJE: TOBEPXHOCTHOE HATSXKEHUE U
KaIWUIIPHBIE SIBJIEHUS B MPUPOJAE, KPUCTAUIBI B Ipupone, usnydenue CoiHua,
3aMep3aHue BOAOEMOB, MOPCKUE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHEsl, CHera,
AIIEKTPUYECKUE SBJICHUS B aTrMocdepe, 3JIEKTPUYECTBO JKUBBIX OPTraHHU3MOB,
MarHuTHOE 1oJjie 3eMid, Apeld MoarcoB, PojJb MAarHUTHOTO MOJIS ISl )KM3HU Ha
3emuie, MOJISPHOE CUSIHUE, IPU ATOM IEPEBOUTH IPAKTUYECKYIO 33]]a4y B yueOHY1O,
BBIJIETISITH CYIIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHUIA;

ONKCHIBATh HM3YyYEHHBIE CBOWCTBA Tel M (U3NYECKUE SIBICHUS, HCHOIb3Ys
buznyeckre BeIMYNHbI (TEMIIEPATYpa, BHYTPEHHSISI SHEPTHsl, KOJMYECTBO TEIUIOTHI,
yAENbHAs TEIIOEMKOCTh BEIIECTBA, YAEIbHAs TEIUIOTA IUIABJICHUS, YAEIbHas
TEIJI0Ta MapooOpa3oBaHusl, YAelbHas TEIJI0Ta CTOPAHMS TOIUIUBA, KOA(P(HUIIUEHT
IIOJIE3HOIO JEUCTBHS TEIUIOBOM MAILMHBI, OTHOCUTEIbHAs BJIAXXHOCTb BO3YXa,



AIIEKTPUYECKUH 3apsfl, CHJIa TOKa, IEKTPUYECKOE HAIPSKEHHUE, COMPOTUBIICHUE
NPOBOJHMKA, YJIEJIbHOE COMPOTHUBIEHUE BELIECTBA, pabdoTa U MOUIHOCTh
AIIEKTPUYECKOTO TOKA), PU OMKMCAHUU MPABUIIBHO TPAKTOBATH (DU3HUUECKUI CMBICIT
UCIIOJIb3YEMBIX BEJIMYMH, OOO3HAUEHUS W €IWHULBl (U3NYECKUX BEJIMYHH,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE JTAHHYI (PU3NYECKYIO BEIUYHMHY C JPYTUMHU
BEJIMYMHAMH, CTPOUTH TpaUKHU U3YUCHHBIX 3aBUCUMOCTEN (PM3UUYECKUX BEIINYHH;
XapaKTepu30BaTh CBOWCTBA Tel, (pU3MUECKHe SBICHUS U MPOIECCHI, HUCIOJb3Ys
OCHOBHBIE II0JIOKEHUS MOJIEKYJIIPHO--KUHETUYECKOM TEOPUH CTPOEHUS BEUIECTBA,
IOPUHLMI CYNEPIO3ULUU 1ol (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHUS
3apsna, 3akoH OMma Ui yyacTka Lend, 3akoH Jxoyis—JIeHna, 3aK0H COXpaHEHUs
SHEPTruH, MPHU STOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alHCHIBATH €T0
MaTEMaTU4YECKOE BbIPAKEHUE;

OOBACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTYaLUH IIPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISATD
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOrMYEeCKUX 1IaroB ¢
onopoii Ha 1—2 U3y4yeHHBIX CBOMCTBA (PM3MUYECKUX SBJICHUH, (PU3NUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

pemarby pacu€THble 3a7auyd B 2—3 JEHCTBUS, MCHOJIb3Ys 3aKOHBI M (POPMYJIBL,
CBSI3bIBAIOLIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHalIM3a YCIOBUS 3aJauu
3aMKChIBATH KPATKOE YCIIOBUE, BHIABIISITh HEAOCTATOK IAHHBIX JJIs1 pELICHUS 3a/1a4H,
BBIOMPATh 3aKOHbI U (OpMyJibl, HEOOXOAUMBIE ISl €€ pEIICHHs, NPOBOIUTH
pacuéTbl M CpaBHUBaThb MOJYYEHHOE 3HAaYy€HUE (PU3NYECKOW BEIUYMUHBI C
W3BECTHBIMU JTAHHBIMU;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MpU MOMOIIM (PU3UUECKHUX
METO/IOB, MCHOJb3ys ONHCAHWE UCCIENOBAHUS, BBIICIATH MPOBEPSEMOE
MPEANoJOKEHNE, OUEHNBATh MPABWIBHOCTD MOPSAAKA MPOBEACHUS HCCIECIOBaHUS,
JieaTh BbIBOJBI,

MPOBOJIUTH OMBITHl MO HAOMIOJAEHUI0 (U3MYECKUX SIBICHUNA WIN (PU3NYECKHUX
CBOMCTB TeJN (KamWJUISIPHBIE SIBJIICHUSA, 3aBUCHMOCTH JABJEHUS BO3JyXa OT €ro
o0béMa, Temrmeparypbl, CKOPOCTH IIpollecCa OCTBHIBAHMS W HAarpeBaHus NpH
U3JIy4eHUH OT LIBETa H3JIydarouledl (MOrJIoMaroneil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUSI BOJBI OT TEMIIEPATypbl JKMIKOCTH W IUIOMIAJN €€ IOBEPXHOCTH,
IIEKTPU3ALUs TEJI U B3aUMOJECHCTBHE AIEKTPUUECKUX 3aps0B, B3aUMOJACHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3YyaJU3alllsl MArHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB,
JENUCTBUSL MAarHUTHOTO TOJI HA MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHMTa,
CBOMCTBA AJIEKTPOJBUraTENsl MOCTOSSHHOTO TOKA): (pOpMyIHpOBaTh MpPOBEpPSEMbIE
IPEIIOJIOKEHUsI, coOUpaTh YCTAHOBKY U3 TMPEAJIOKEHHOT0 000pya0BaHus,
OIKCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBOJIBL;

BBINIOJIHATh MPSAMbIE HU3MEPEHUS] TEMMEpaTypbl, OTHOCUTEIBHOM BIIAKHOCTH
BO3JlyXa, CUJIbI TOKA, HANpPSHKEHUS C WCIOJIb30BAHUEM aHAJOTOBBIX MPUOOPOB U



JAaTYUKOB (PU3UYECKUX BEIUYMH, CPABHUBATH PE3YyJbTaThl U3MEPEHUHN C YUETOM
3aJJaHHOW a0COIIOTHON MOTPEIIHOCTH;

MPOBOJANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OAHON (PU3UUECKON BETMYUHBI OT APYToit
C UCTIOJIb30BaHUEM NPSIMBIX U3MEPEHU (3aBUCUMOCTb COMPOTUBIICHUS IPOBOJHUKA
OT €ro JUIMHBI, IJIOLWAAU IONEPEYHOrO0 CEYEHHS] U YAEIBHOTO COIpPOTUBIICHMUS
BEILECTBA TPOBOHUKA, CUJIbI TOKA, HIYIIET0 Yepe3 MPOBOJHUK, OT HAMIPSKEHUS Ha
IIPOBOJTHUKE, MCCIIEIOBAHUE MOCIEAOBATEIIBHOIO U IMAPALIEIBbHOTO COEAUHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HMCCIENOBAHUE, COOMPATh YCTAHOBKY U BBINOJHSATH
U3MEpPEHUs], Cleaysd NpPeUIOKEHHOMY IUIaHy, (UKCUpPOBaThb  pPE3YJIbTaThl
IOJIyYEHHOW 3aBUCUMOCTH B BHJE TaOMUL M TpauKOB, JA€IaThb BBIBOJBI 10
pe3yNbTaTaM HCCIIEOBAHUS;

IPOBOJAUTH KOCBEHHBIC U3MEPEHHS (PU3NUECKUX BEIUUMH (yAeIbHas TETIOEMKOCTD
BEIIECTBA, CONPOTUBJICHHE MPOBOJHUKA, paboTa M MOIIHOCTH 3JIEKTPUUECKOIO
TOKA): IUIAaHUPOBATh H3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY,
cienysl IpeaoKeHHON UHCTPYKIIUH, U BBIYUCIATh 3HAYEHUE BETUYHHBL
coONI0aTh MpaBWJIa TEXHUKU OE€30MaCHOCTH IMpu padore ¢ JabopaTOpHBIM
o0opyI0BaHUEM;

XapaKTepU30BaTh MPUHIMIbBI JCUCTBUS H3YUYEHHBIX NPUOOPOB M TEXHUUECKUX
YCTPOMCTB € ONOPON Ha UX ONMHUCAaHMS (B TOM YHMCIE: CUCTEMa OTOIUICHHUS JJOMOB,
TUTPOMETp, MapoBasi TypOHWHA, aMIIEPMETpP, BOJBTMETP, CUETUHMK AIEKTPUUECKOU
DHEPIUH, SJIEKTPOOCBETUTENbHBIE MPUOOPHI, HArPEBATEIbHBIE 3JIEKTPONPUOOPHI
(mpuMepBbI), EKTPUUECKHUE MTPETOXPAHUTEIH, FNEKTPOMArHUT, 3IEKTPOABUTATENb
IOCTOSIHHOTO TOKa), HCIIOJIb3Ysl 3HAHUS O CBOMCTBaxX (U3WYECKUX SIBICHUN U
HEe00XoauMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U U3MEPUTENbHBIE MPUOOPHI 110
CXeMaM M CXEMaTUYHbIM pHUCYHKaM (KUJKOCTHBIA TEPMOMETp, TEPMOC,
IICUXPOMETpP, TUIPOMETpP, JIBUraTejlb BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOIL,
peocTar), COCTaBIATh CXEMBI JJEKTPUYECKUX LEMEeH C I0CIEeN0BATENbHBIM U
napajyielbHbIM COEAMHEHUEM 3JIEMEHTOB, pa3jinyasi YCIOBHbIE O0O3HAYEHUS
AJIIEMEHTOB JJIEKTPUUECKUX LENIEH;

NPUBOAUTH MpUMEPHl (HAXOAUTh HMHPOPMALMIO O MpPUMEPAX) MNPAKTHYECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHUH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXpaHEHUs! 370pOBbS U COONIOACHUS HOPM 3SKOJOTUYECKOrO TOBEACHHUS B
OKPYKAIOIIEU CPELE;

OCYILECTBIATh MOUCK MH(pOopManuu (u3nYecKoro coaepxanus B MHrepHere, Ha
OCHOBE MMEIOIIMXCA 3HAHUM U MyTEM CPAaBHEHUS JOIOJHHUTEIbHBIX HCTOYHHKOB
BBIIETATH MH(GOPMALIMIO, KOTOpas SIBISIETCA MPOTHBOPEUYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh TMPHU BBIMOJHEHUM YUYEOHBIX 3aJaHU  HAYYHO--TIONYJISPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHbIE MaTEpUaibl, PECYpChl CETH



WuTepHer, BmageTs npuéMaMu KOHCIEKTHPOBAHMS TEKCTa, MPeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIC MHCHMEHHBIE M KPAaTKHE YCTHBIE COOOIIEHUs, 0000Ias
UH(OPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3NYECKOTO COJIEp KaHusl, B TOM YHCIIe
nyOJMUYHO TPEACTABIATH PE3yJIbTaThl IMPOEKTHOM WM  HCCIEI0BATEIbCKON
JESATENbHOCTH, IPU 3TOM TPAMOTHO HCIOJIb30BATh HW3YUYEHHBIM TOHSITUWHBIN
anmapat Kypca GU3HUKH, COMPOBOKIATH BHICTYIIJICHUE MPE3EHTAIUEH;

IPU BBITIOJIHEHUH Y4YEOHBIX MPOEKTOB M MCCIEIOBAHUNA (PU3UYECKHUX IMPOIIECCOB
pacrnpenenaTb 00s3aHHOCTH B IPYIINE B COOTBETCTBUU C TOCTABJICHHBIMU 33J]a4aMH,
CJIEUTh 3a BBIIIOJHEHUEM IUIaHA JEHUCTBUM M KOPPEKTUPOBATh €ro, aJeKBAaTHO
OLICHMBAaTh COOCTBEHHBIM BKJAJ B JEATEIbHOCTb TPYIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE  B3aMMOJEWCTBHE, MNPOSABIAA  TOTOBHOCTH  pa3pelarhb
KOH(DIIUKTBHI.

K xoniy oOyueHuss B 9 kJjiacce npeiMeTHble pe3yjbTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

WCIIOJIB30BaTh MOHATHS: CHCTEMA OTCYETA, MATEpUAJbHAs TOYKA, TPACKTOPUS,
OTHOCUTEIBHOCTh ~ MEXaHWYECKOro  ABWXKEHUs, jAepopmauus  (ympyras,
IUIACTUYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHME, HEBECOMOCTb U
NEeperpy3ku, UEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJIO, LIEHTP TSAKECTU TBEPIOTO
Tejaa, pPaBHOBECHE, MEXAHMYECKHE KOJeOaHWsi W BOJHBI, 3BYK, HUH(QPa3ByK U
YIBTPA3BYK, JJIEKTPOMArHUTHBIE BOJIHBI, IIKaJa JJEKTPOMATHUTHBIX BOJIH, CBET,
OJM30PYKOCTh M JAIbHO30PKOCTb, CIIEKTPhl UCITyCKaHUS U TOIMJIOIICHHUS, alb(a-,
OeTa- ¥ raMMa-U3JIy4eHHUs], U30TOIIbI, S/IEPHAsI SHEPTEeTUKA;

pasnuyarh SBJICHUs (PABHOMEPHOE U HEPABHOMEPHOE MPSMOJIUHENHOE JBUKEHUE,
PaBHOYCKOPEHHOE MPSMOJMHENHHOE JBWKEHUE, CBOOOJHOE TMaJIeHue Tell,
PAaBHOMEPHOE JBH)KEHHE IO OKPYXHOCTH, B3aMMOJCHCTBUE TEN, PEAKTUBHOE
JBUKEHHE, KojeOaTeIbHOE IBI)KEHUE (3aTyXaroIIMe U BBIHYXACHHbBIE KOJIeOaH!sl),
pPE30HAaHC, BOJIHOBOE  JBHJKECHME, OTpaX€HHE  3ByKa, IPAMOJIMHEHHOE
pacIpOCTpPAHEHUE, OTPAXKEHHE U MPEIOMJIIEHHE CBETA, IIOJIHOE BHYTPEHHEE
OTpa)X€HUE CBETA, Pa3jI0KEeHUE OEJI0ro CBETa B CIIEKTP U CI0KEHHE CIEKTPAIbHbBIX
LIBETOB, JUCIEPCUS CBETA, E€CTECTBEHHAs PAAUOAKTHUBHOCTb, BO3HUKHOBEHHE
JMHENYATOro CHEKTpa M3JIy4EeHHMs) IO ONHMCAHMIO UX XapaKTEPHBIX CBOWCTB W Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3HUECKOE SIBJICHHE;

pacno3HaBaTh NPOSBICHUE U3YYCHHBIX (PU3NUECKUX SABICHHUM B OKPYKAIOLIEM MHUPE
(B TOM umcie (uU3MvYecKue SBJICHUS B MPUPOJE: MPUIMBLI U OTJIUBBI, JIBHKCHHE
mwiaHeT COJHEYHON CHCTEMBI, PEAKTHBHOE JIBM)KEHHE MKUBBIX OpPraHU3MOB,
BOCIIPUSITUE 3BYKOB KUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHE BOJIHBI, lyHAMH,
9X0, IIBETa TeJ, ONTUYECKUE SIBIICHUS B MPHUPOAE, OUOJOTUYECKOE JIEHCTBUE
BUJIUMOT'O, YyJIbTpa(UOIETOBOIO U PEHTTCHOBCKOTO H3TYyYEHUN, €CTECTBEHHBIN
PaaOaKTUBHBIN (DOH, KOCMUYECKUE JTyUd, PAAMOAKTUBHOE U3ITyUYE€HUE MPUPOTHBIX
MUHEPAJOB, ACHCTBUE PaJUOAKTUBHBIX M3JIyYE€HUI HA OPraHU3M 4YEJIOBEKa), MPU



3TOM MEPEBOJUTH MPAKTHYECKYIO 3aJady B y4E€OHYIO, BBLACIATH CYLIECTBEHHBIE
CBOICTBA (MpU3HAKHU) (PU3UUECKUX SBICHUIA;

ONKCHIBATh M3YyYEHHBIE CBOWCTBA TeN M (U3MUYECKUE SBICHUS, HUCIOIB3YS
¢uznyeckue BEJWYMHBI (CPElHAs W MTHOBEHHas CKOpPOCTh Tejna IpH
HEPaBHOMEPHOM JIBUJKEHUH, YCKOPEHHE, IIEPEMEILEHUE, IIyTh, YIJIOBas CKOPOCTH,
CHJIa TPEHHUSI, CHJIa YIPYTOCTH, CHJIa TSKECTH, YCKOPEHHE CBOOOIHOTO MaICHHUSI, BEC
T€la, UMITYJIbC TEla, HMIYJbC CHJIBI, MEXaHW4ecKas padoTa M MOIIHOCTb,
NOTCHIMAIbHASL JHEPrusi Teja, MOMHATOIO HaJX IOBEPXHOCTBIO  3EMIIH,
NOTCHIMAJIbHASL DHEPIUs CHKAaTOW IIPYKHUHBI, KHHETUYECKAas DSHEPIus, IOJHas
MEXaHUYECKasl FHEPIUsl, NEPUOJ U YaCTOTa KOoJeOaHuM, IJIMHA BOJIHBI, TPOMKOCTh
3ByKa U BBICOTA TOHA, CKOPOCThb CBETA, MOKA3aTelb MPEJIOMIIEHUS CPEIbl), MPU
ONKCAaHUU TPABUIBHO TPAKTOBATh (PU3UUECKHUI CMBICI HCIOJB3YEMBIX BEJIMYUH,
000O3HaUYeHUs W €OUHUIBl (U3NYECKUX BEJIMYMH, HAXOAUTb (HOPMYIIbI,
CBSI3bIBAIOIIME JJAHHYIO (PU3UUECKYIO BEJIMUMHY C APYTUMHU BEIMYMHAMHU, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEJINYMH;

XapaKTEepU30BaTh CBOMCTBA Tell, (PU3MUECKHUE SIBICHHUS M IPOLIECCHI, HCIOIb3YS
3aKOH COXpaHEHUS SHEPIHHM, 3aKOH BCEMHUPHOIO TIATOTEHUS, NPUHIUI
CYIIEpPIIO3ULIMH CUJI, TPUHIUI OTHOCUTENIBHOCTH [ anuiies, 3akoHbl Hpr0TOHA, 3aKOH
COXpPaHEHHUsI HMIIYJIbCA, 3aKOHBI OTPAXKEHUS W IPEJIOMIICHUS CBETA, 3aKOHBI
COXpaHEHUs 3apsI0BOIO0 U MACCOBOIO YHCEN IPH SAEPHBIX PEAKIMAX, IPH ITOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCBHIBATh €r0 MAaTEMaTHYECKOE
BBIPAKEHHUE;

OOBACHATH (PpU3MUECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTyallUi IPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa: BbIABIATh NPUYHHHO--
CJIEJICTBEHHbIE CBA3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX I1aroB ¢ OMOpor Ha
2—-3 W3YYECHHBIX CBONCTBAa (PU3MYECKUX SBICHUHN, (DU3UUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

pemiate pacyéTHble 3agaud (OMUpAroOUIMecs] Ha CUCTEMY U3 2—3 ypaBHEHHUN),
UCIIOJIb3Ysl 3aKOHBI U (DOPMYJIbI, CBSA3BIBAIOIINE (PU3HUECKUE BEIUYMHBI: HA OCHOBE
aHalM3a yCIOBUS 3a/layy 3allUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEJOCTAIOIIHNE
WIN U30BITOYHBIE JAHHbIE, BHIOMpATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIC IS
pelIeHMs, MPOBOJANUTH PACUYETHI W OLEHHWBATh PEATUCTUYHOCTH IOJYYEHHOI'O
3Ha4YeHUs] PU3NUECKON BEIUUNHBI,

pacno3HaBaTh MPOOJEMbI, KOTOPhIE MOXHO PELIUTh NPH MOMOIIM (PU3MUYECKHX
METO/IOB, HCHOJb3ys ONHCAHWE HCCIENOBAHMUS, BBIICIATh IPOBEPSIEMOE
IIPEAINOJIOKEHNE, OUEHNBATh MPABWIBHOCTD MOPSAAKA MPOBEAEHUS HCCIECI0BAHUS,
JIeN1aTh BbIBOJIbI, MHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOACHUN U OIBITOB;
MPOBOJUTH OMBITHl MO HAOMIOAEHUI0 (U3HYECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB Ten (M3ydyeHue BTOporo 3akoHa HbroToHa, 3aKOHAa COXpAaHEHHs YHEPTUH,
3aBUCUMOCTh Tepuojia KojeOaHWil NPYXKUHHOTO MasiTHUKa OT MacChl Ipy3a u
KECTKOCTU TMPYXKUHBI U HE3aBHUCUMOCTh OT aMIUIMTYAbl MalbIX KOJeOaHUM,



MPSMOJIMHEHOE PACIPOCTPAHCHHUE CBETA, Pa3IOKEHHE OEIOT0 CBETa B CIEKTD,
U3YYCHUE CBOWCTB HM300paX€HUS B TUIOCKOM 3€pKalie M CBOMCTB HM300paKeHUS
npeaMeTa B coOuparoiieii JIMH3e, HaOII0eHUE CIUTONTHBIX U JIMHEWYAThIX CIIEKTPOB
U3ITy4YEHHsI): CAMOCTOSITEIbHO COOMpPAaTh YCTAaHOBKY M3 H30BITOUHOrO Habopa
0o0OpyZI0BaHUs, OMUCHIBATh XOJI OMNBITA M €ro pe3yibTarbl, (HOpMYyIHpPOBATH
BEIBOJIBL;

MIPOBOJIUTH TIPH HEOOXOIUMOCTH CEPHUIO MPSMBIX H3MEPEHUH, ONPEAeIss CpeaHee
3HaUCHUE U3MeEpSIeMON BeTUYUHBI ((POKYCHOE pacCTOsTHUE COOMparouiei JIMH3bI),
000CHOBBIBaTh BBIOOP CIIOC00a U3MEPEHUS (M3MEPUTEHLHOTO ITPUO0PA);
MPOBOJIUTH UCCIIEI0BAHNUE 3aBUCUMOCTEN PU3NMUECKUX BETMYUH C UCIIOIb30BAHUEM
NPSAMBIX W3MEPEHHH (3aBUCUMOCTh IIyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM
JIBIDKEHWN ©0€3 HadaJbHOM CKOpPOCTH, MEpHoJa KOJIeOaHWH MaTEeMaTHYECKOTO
MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPa)KEHHUS CBETA OT yIJia MaJeHus U
yria TpeJoMJIeHHs OT yrila TMaJeHus): IUIAaHUPOBaTh  HMCCIIEIOBAaHUE,
CaMOCTOATEIILHO COOUpPATh YCTAaHOBKY, (PUKCHPOBATH PE3yJbTaThl IOTYYECHHOU
3aBUCUMOCTH (DH3UICCKUX BEIIMUMH B BUJIEC TAOJINII U TPadUKOB, I€JIaTh BHIBOIBI ITO
pe3ynbTaTaM HCCIICIOBAHUS;

MPOBOJIUTh KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BETUYHH (CPEeIHssl CKOPOCTh U
YCKOpPEHHE Tejla MpPU PABHOYCKOPEHHOM JIBIJKEHHH, YCKOPEHHE CBOOOJIHOTO
najIeHUs, )KECTKOCTh IPYKUHBI, KOADDHUITUESHT TPEHUS CKOJIbKEHUS, MEXaHIMIECKas
paboTa W MOITHOCTh, YacTOTa W TIEPHOJ] KOJCOAHWH MaTEeMaTHYECKOTO U
MPY>KUHHOTO MasiTHUKOB, ONTUYECKAs CUJIa COOMPAIOIICH JIMH3BI, PaInOAKTUBHBIN
¢oH): TUTAHMPOBATH H3MEPEHHS, COOMpaTh AIKCIEPUMEHTAIHHYIO YCTAHOBKY H
BBITIOJIHATH U3MEPEHHUSI, CIIEAYS MPEAJIOKEHHOM MHCTPYKITUH, BBIYUCIISTH 3HAUYCHUE
BEJIMYMHBI M aHAJIU3UPOBATh IIOJIYYCHHBIC PE3yJNbTaThl ¢ YYETOM 3aJIaHHOUN
MOTPEIIHOCTHA U3MEPEHNN;

COONIOJIaTh MpaBWia TEXHUKH O€30macHOCTH Tpu pabore ¢ 1abopaTopHBIM
00opy1I0BaHUEM;

pa3nu4aTh OCHOBHBIC MPU3HAKHA U3YUCHHBIX (PM3NUECKUX MOJICCH: MaTepruaabHas
TOYKa, a0COJIIOTHO TBEPAOE TEJ0, TOYCHUHBIM UCTOYHUK CBETA, JIyd, TOHKas JIMH3A,
TJIaHETapHast MOJIETh aTOMa, HyKJIOHHAS MOJIeJTh aTOMHOTO SIJIpa;
XapaKTEePU30BaTh MPHUHIIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB C OMOPOM HAa HMX OMUCaHUA (B TOM 4YHUCJE: CHUIOMETP, TATUYUKU
MOJIOKCHUS, PACCTOSIHUST M YCKOPCHHsI, pPaKeTa, 3XOJIOT, OYKH, IEePHUCKOII,
doToammapar, ONTHYECKHE CBETOBOJBI, CIHEKTPOCKON, JO3UMETpP, Kamepa
Bunbcona), UCTIob3ys 3HaHUsI O CBOMCTBAX (PU3NUYECKUX SBICHUN U HEOOXOIUMBIE
bu3ndecKue 3aKOHOMEPHOCTH;

WCIIOJIb30BAaTh CXEMBl M CXEMAaTHYHbIE PHUCYHKH W3YYEHHBIX TEXHUYECKUX
YCTPOWCTB, HM3MEPUTEIBHBIX IMPUOOPOB M TEXHOJOTHUECKHX TIPOIECCOB TpHU
pelneHun y4eOHO--TIPaKTHYECKUX 3aJiad, ONTHYECKHE CXEMbI I IOCTPOSHUS
M300paKEHUI B TNIOCKOM 3€pKaJie U COOMparoIei JITUH3E;



OPUBOIUTH MPHUMEPHl (HAXOAUTh MHGPOPMALMIO O NPHUMEpax) MPAKTUYECKOTO
UCIONB30BaHusl (PU3MUECKUX 3HAHUU B TMOBCEIHEBHOM JKMU3HM JJIsi OOeCredeHus
0e30MmacHOCTH TpU OOpalleHuu ¢ TMpUOOpaMu M TEXHUYECKUMHU YCTPONCTBAMH,
COXPAaHEHHUSl 370pPOBbsI M COOJIIOJEHUS HOPM DSKOJOTMYECKOTO IIOBEJICHUS B
OKpYXKarollen cpeae;

OCYIIECTBIATh MOMCK HH(pOpMammu ¢usndeckoro cojnepxkanus B HHTepHere,
CaMOCTOSITENIFHO (OPMYIUPYs MOUCKOBBIM 3allpoc, HaXOIUTh MYTH OMpeIeICHHs
JIOCTOBEPHOCTH IOJIyYEHHON HMH(OpMALMM Ha OCHOBE MMEIOLIMXCS 3HAHUA U
JIOTIOJIHUTENBHBIX UCTOUYHUKOB;

UCIOJb30BaTh INPU BBINOJIHEHMHM Y4YEOHBIX 33JaHUA  HAYYHO--NOMYJISIPHYIO
auTepaTypy (pU3MUecKoro coaep)kaHus, CIpaBOYHBbIE MaTepHajbl, PECYpChl CETH
WuTepHer, BnaxeTs npuéMaMU KOHCIEKTUPOBAHUSA TEKCTa, MpPeoOpa3oBaHuUs
uHGOpMaIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbIE IHMCbMEHHBIE M YCTHbIE COOOILEHUS Ha OCHOBE
UH(pOpPMAIMU U3 HECKOJIBKUX HMCTOYHHKOB (PU3MUYECKOTO COACPKAHUS, ITyOIUUHO
MPEACTABIIATH PE3YJIbTATHI IPOEKTHOW WIIM UCCIEI0BATEIBCKON AESITENBHOCTH, IPU
OTOM TPAMOTHO HCIOJb30BaTh H3YyYCHHBIM NOHATUMHBIMA aIllapaT H3y4aeMoro
paszgena (QU3MKM U CONPOBOXKJATh BBICTYIUIEHME MpE3eHTauuell ¢ ydéToMm
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.

IToypounoe nnanupoBanue. dusuka - /

No \ HasBanue pazgena ¢ yka3aHMEM KOJMYECTBA YaCOB, TEMbI YPOKOB \ Ne T
BBenenue (4uaca)

1 Uro uzyuaet ¢pusuka. Hekoroprie puznueckrue TEpMUHBI. 1
HaOsmroneHns u ONbITHI.
dusnueckure BeIUYUHbI. M3mMepenne (pu3nyeckux BeJINYHH. 2

2 To4HOCTH M MOTPENTHOCTh
V3MEpEHUN

3 BIIM. JlabopatopHnas padota Ne 1. «3mepenue qiunbl, o0beMa u 3
TEMIEPATYPHI TETIa»

4 du3uKa U TEXHHUKA. 4

IlepBoHaya/ibHbIE CBEIEHUS O CTPOCHUH BellecTBa (5 4acoB)

3 Crpoenue BemiecTBa. MoJeKysl 1

6 BIIM. JlaGopaTtopHuas pabota Ne2 «M3mepenne pazMepoB Majbix 2
TE




BIIM. bpoyHoBckoe nBmxenue. Juddysus B razax, )KUJIKOCTIX U

TBEPAbIX TCIIaX.

! ®dpoHTanbHas nabopaTopHas pabora «Habmronenue
OpOYHOBCKOTO JABUKCHUS
8 B3anMHoe npuTsbKeHHe U OTTAIKMBAHKUE MOJICKYJT 4
9 ArperatHble cocTOsIHUSA BelecTBa. CBOMCTBA ra30B, JKUJIKOCTEN U 3)
TBEPJIBIX TEI.
B3aumopaeiicrBue e (26 yacon)
10 Mexanudeckoe JBIkeHHe. PaBHOMEpHOE 1 HEpaBHOMEPHOE 1
JIBIKEHUE.
11 | Cxopocth. EnUHHITBI CKOPOCTH. 2
12 | Pacder myTu 1 BpeMEHU IBYKCHHS. 3
13 | Urepuwms. BzanmoneiicTBue Tem. 4
14 | Macca. Enunuiipl Macchl. 9)
15 | Pemenue 3amau 6
16 Kontponbshas pabota Nel «Mexanudeckoe TBUKEHUE, CTPOCHUE 7
BEII[ECTBAY.
17 BIIM. JlaGopatopnas pabota Ne 3 «3mepeHne Macchl Tenna Ha 8
PBIYKHBIX BECAX)
18 BIIM. JlabopaTtopHas padota Ned «M3mepeHne Macchl Tena Ha 9
AIICKTPOHHBIX BECaX»
19 | BIIM. JlaGopaTtopHas pabota Ne5 «I3mepenne o0bema Temnay. 10
20 | IImoTtHOCTH BemiecTBa 11
21 BIIM. JlaGopaTopHnas pabota Ne6 «Ormpenenenre mioTHOCTH 12
TBEPJIOTO TEJIay.
22 | PacdeT macchl m 00beMa Tea 1Mo €ro MIOTHOCTH. 13
23 | Pemenue 3amau mo reMam «Maccay, «I110THOCTE BelecTBay. 14
24 | Cuna. SIBnenue tsarorenus. Cuia TSHKECTH. 15
o5 Cuna ynpyroctu. 3akoH ['yka Bec Tena. EquHuUIIBI CUITBI. 16
JnHnamomerp.
BIIM. 3akon ['yka. ®ponTanibHas 1abopaTopHasi paborta 17
26 | «I3mepeHne 3aBUCUMOCTH CHUJIbI
YOPYTOCTH OT JeopMaIniuu MPYy>KUHBD)
97 BIIM. JlabopatopHas pabota No7 «I'pagyupoBaHue Mpy>KUHbI U 18
MU3MEPCHUE CHUJI TMHAMOMETPOMY
28 | I'paduueckoe nzoOpaxenue cuiibl. CI0KEHUE CUIIL. 19
29 BIIM. I'paduyeckoe nzobpaxenue cuibl. CII0KEHHE CHIL 20
®ponTanpHas gaboparopHas padota «[IpaBusna cioxeHus cum
30 | Cuna tpenus. TpeHue mokos. 21
31 BIIM. JlabopartopHas pabota Ne 8 «3mepeHue Cuiibl TpeHUS 22

CKOJBXCHUA




32 | TpeHue B pUpOC U TEXHUKE. 23
33 | Pemenue 3agau 24
34 | O6oOmaromiee 3agaTue 1Mo reMe «B3aumonencTBue Tem. 25
35 | KonTponpHas padbota No2 «B3zanmoneicTBre Tem. 26
JlaBJjieHMe TBePABIX TeJl, )KUAKOCTel 1 ra3os (19 yacoB)
36 | JlaBnenne. EquHUIBI JaBICHUS. 1
37 | CnocoObl yBeIMYECHUSI 1 YMEHBIIICHUS JaBJICHUS. 2
38 | JlaBneHwue rasa. 3
BIIM. Ilepenaua naBieHus KuakocTsaMu. 3akoH Ilackans. 4
39 | ®ponTanbHas gabopaTropHas
pabora «3akoH [lackans. OnpeneneHue TaBICHUS JKUTKOCTH
40 JlaBieHue B )KUIKOCTH U B rase. Pacuer gaBieHus )KUIKOCTH Ha 5
JTHO W CTEHKH COCYy/a.
41 | Pemenue 3amau 6
42 | CooOmarommuecs: cocyibl. [IpuMeHeHne cooOmarmmxcsi COCYI0B. 7
43 | Bec Bo3nyxa. ATMochepHOe JaBlICHHE. 8
44 | U3mepenue atMmochepHoro nasieHus. OnbIT Toppuuein. 8
45 bapometp — anepous. ATMocpepHOe JaBICHUE Ha pPa3InYHbIX 10
BBICOTAX.
46 | MaHOMETpHI. 11
47 | IlopurHeBo# XUAKOCTHBIN Hacoc. ['mapaBnuyeckuii nmpecc 12
48 | JleiicTBuE )KUJIKOCTU U Ta3a HA MOTPY>KEHHOE B HUX TEJIO. 13
49 | 3akoH Apxumena. 14
50 BIIM. Jlabopatopnas padota Ne9 «M3mepeHne BbITaIKUBarOnIei 15
CHUITBD)
51 | [InaBanue Ten. [lnaBanue cynoB. Bo3gyxomniaBanue. 16
52 BIIM. Jla6opartopnas padota Nel0 «3mepenue ycnoBuii 17
TUTABaHUS TE»
Pemenue 3amay mo reMam «Apxumenona cuiay, «llnaBanue Tem, 18
53 | «IlnaBanme cymoB.
BozpyxomnaBanue»
54 KOHTpOJ'IBEIaH pabota Ne3 no Teme «/laBneHnue TBepAbIX Ted, 19
KUIKOCTEH M Ta30B»
Pa6ora u MmomHOCTH. JHeprus (13 yacos)
55 | Mexannueckas padota. Equnuiisl paboTsl. 1
56 | MomHocTh. EquHUITBEI MOIITHOCTH. 2
o5/ | [IpocTteie MmexaHu3mbl. Peiuar. PaBHOBECHE CUJT HA phIyare. 3
58 | MoMeHT CHIIBI. 4
59 | Pemenue 3amau no teme «MomeHT cuibl. [IpaBuiao MOMEHTOBY» 5




BIIM. Peruaru B Texnuke, ObITy 1 nipupoe. JlabopaTtopHas 6
60 | pabora Nell «M3ydeHue ycioBus
PABHOBECHUSI pbluaray
61 | bioku. «3010TOE TPABUIIO» MEXaHUKU 7
BIIM. brnoku. ®ponTtansHas nabopatopHas padborta «3ydenne 8
62 | MOABIKHBIX M HEMOIBUKHBIX
OJIOKOB»
BIIM. Koad¢urueHT none3Horo AeiCTBUS MEXaHU3MA. 9
63 JlabopatopHas pabota Ne 12
«Omnpenenenue KII/] npu nogbeme Teia Mo HAKJIOHHOU
MIOCKOCTH
64 | Oueprus. [loTeHnmanbHas U KUHETUYECKAsI SHEPTHSL. 10
65 Pemenue 3amay 11
66 | [IpeBpaieHne oqHOTO BHUa MEXaHUYECKON YHEPTHH B IPYTOM. 12
67 | [IpomMexyTodHas aTTeCTalHs 13
Peseps
68 ‘ Peseps [IpoMexxyTounas aTTecTanms ‘ 1
[ToypouHoe nnanupoBanue. dusnka - 8
No Ha3zBanue paznena ¢ ykazaHueM KOJIMYECTBA YACOB, TEMBI Ne T
YPOKOB
TemioBble siBjieHnd (23 yaca)
1 TerutoBoe nBuxenue. Bayrpennss sueprus. [[.M3mepenne 1
TEeMIIepaTyphI.
BIIM. CniocoObl n3MeHeH s BHYTPEHHEH YHEPTUu Tela. 2
2 HN3MeHeHne BHYTpEHHEN SHEPTUU
TeJa MPU TPCHHUH U yAape
3 Bunbl Terutonepenaun. TermonpoBoIHOCTb. 3
4 KonBexkius. 4
3) BIIM. N3znyyenue. Ilornomenue cBETOBOW SHEPTUMU. 3)
6 KonudecTBo TemoThl. 6
7 VY nenbHasg TEMII0OEMKOCTD BEIIIECTBA. 7
Pacuér xonudecTBa TeIIOTH, HEOOXOUMOTO JIJIs1 HAaTPEBAHUS 8
8 T€J1a WIH BBIIEIIEMOTO

TCJIOM IIPHU OXJIAXKIACHHU.




BIIM. Jlabopatopnas pab6ora Nel «CpaBHeHHE KOJUYECTB

9 TEIJIOTHI IPU CMEIIMBAHUU
BOJIbl Pa3HOU TeMIEepaTypb»
10 BIIM. JlaGoparopnas pabota Ne2 «3mepenue yaenbHOU 10
TEMJI0OEMKOCTH BEIIECTBA
DHeprus TOIJIMBA. 3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH 11
11 | B MEXaHUYECKUX U
TEIUIOBBIX Mpolieccax
12 | KontponbHas pabota Nel no teme «TemnoBsie sBICHUS 12
N3meHenune arperaTHbIX COCTOSIHUN BeIlleCTBA. ArperaTHbie 13
13 COCTOSIHUS BEIECTBA.
[1naBneHue U OTBepJIeBaHUE KPUCTAIUIMUECKUX TEJl
BIIM. VY nenpHas terora miaBiieHUus. OpoHTaIbHAS 14
14 | naboparopHas pabota «OnpeneneHue
YIETHbHOM TEMJIOEMKOCTH TJIABJICHUS JIba»
BIIM. I'paduku ninaBneHus: U1 OTBEPICBAHUS KPUCTALITUYECKUX 15
15 | ren. ®poHTanbHas
naboparopHas pabota «O0Opa3oBaHUE KPUCTATIIOBY
16 | BIIM. Hcnapenue n kouaencanus. Mcnapenue cimpra 16
17 Kunenwue. Y nenpnas Ternora napoodpazoanus. Jl. M3yuenue 17
npoliecca KUMEHUs BOJbI.
18 Penrenue 3amau 18
BIIM. BrnaxxHoctb Bo3iyxa. AOCOIIOTHAS U OTHOCUTENbHAsS 19
19 | BAKHOCTE BO3/yXa.
®poHTanbHas gaboparopHas padota «M3mepeHune BIaKHOCTH
BO3JIYX2»
IIpeBpaliieHre SHEPrud B MEXaHMYECKUX M TEIJIOBBIX 20
o0 | poUECccax. PaGoTa rasza u mapa npu
pacimpenud. /Burarens BHyTpeHHEro cropanus. [laposas
TypOuHa
21 KIIJI TerioBoro aBuraTess 21
22 | [loBTopenune marepuana TemMbl « [ enIoBbIe SIBICHUSD) 22
23 KOHTpOJ'IBE{aH pabota Ne2 o Teme «M3mMeHeHne arperaTHbIX 23
COCTOSTHUI BEIIECTBAY
DJIeKTPpU4YeCKHue siBJeHus (27 yacoB)
24 \ OnekTpusanus Ten. J[Ba poaa 3apsioB 1
o5 DJIEKTPOCKOI. DJIEKTpUUECKOe MoJjie. J[eTMMOCTh 3IEKTPUIECKOTO 2
3apsa
26 | CtpoeHnue aTroMa 3
27 | OOBsICHEHUE INEKTPUUECKUX SIBJICHUIM 4
28 | DnekTpudeckuid TOK. MicTouHMKH Toka 3)
29 | DuekTpuyeckas Iemnb U €€ COCTaBHBIC YacTH 6




DNEeKTpUYECKUd TOK B MeTaiax. JleiCTBUS AIeKTPUUECKOro TOKa.

30
Harmpasnenue Toka
31 | Cuna toka. AMnepmerp. M3aMepenue cuibl Toka 8
32 BIIM JlaGopatoprast pa60T“a Ne3 «CoOopxka 3JIeKTpruIeCKOn 1eNu U 9
M3MEPECHHE CUJTBI TOKA Ha €€ Pa3IMYHBIX YIaCTKAX)
33 | DnexTpuueckoe HanpspkeHue. Vi3mepenue HanpsKeHHsI 10
34 BIIM. JlaGoparopnast pabota Ne4 «P}BMCpGHHC HaIpsHKEHUS Ha 11
PA3IMYHBIX YYACTKAX DJIEKTPUUECKON SN
35 | DieKTpuuecKoe COMPOTUBIICHUE TPOBOIHUKOB 12
36 BIIM 3akon Oma s yuactka nend. MccnegoBanue 3aBHCUMOCTH 13
CHJIBI TOKA B MPOBOJTHUKE OT HAIIPSHKCHUS
37 BIIM. Jlabopatopnas pabota Ne5 «OnpeneneHne conpoTUBICHUS 14
MTPOBOJTHUKA MPY TIOMOIITU aMIIEPMETPA U BOIBTMETPA»
38 Penrenue 3amau 15
39 | Pacuer conpoTHBIICHUS MPOBOIHUKA. Y IETTLHOE CONPOTHUBIICHHE. 16
40 BIIM. Peocrartsl. JlabopaTopnas padbota Ne6 «PerynupoBanue 17
CHJIBI TOKA B TIEIH C TIOMOIIIBIO PEOCTATAY
41 [TocnenoBarenbHOE COEAMHEHNE MPOBOJHUKOB 18
42 BIIM JlaGoparopnas pabota No7 «3yueHue nocienoBaTeabHOTro 19
CO€JIMHEHMUSI TPOBOJTHUKOBY
20
43 | [lapamnenbHoe COeTMHEHNE TIPOBOIHUKOB
21
44 BIIM. Jla6oparopnast pabota Ne§ «3yuenune napauieabHOTo
COCIMHEHMUSI TIPOBOHUKOB
22
45 | Pabota 31eKTpUUecKoro Toka
23
46 MOIIHOCTB AAEKTPUYECKOTO TOKA
24
47 BIIM. Jlabopatopnas pabota Ne9 «M3mepenue padoThl 1
MOIITHOCTH AJIEKTPUIECKOTO TOKa»
25
48 HarpeBanue npoBOJHUKOB JICKTPUIECKUM TOKOM. 3aKOH
Jxoyna-Jlenna
26
49 | IloBTOpeHue MaTepraia TeMbI « DICKTPHUCCKHUE SIBJICHUS
27
50 | KorrponbsHas paboTa Ne3 o Teme "DIIeKTpuiecKue SBICHUS"




JJIeKTPOMArHUTHBIE sAiBJIeHus (4 yaca)

MarsuTHO 110Jie. MarHuTHOE moJjie I[IpsAMOIro TOKaA. MarsuTHbIC

ol
nuHud. [. U3mepenue nosst n0OCTOSHHOTO MarHuTa

52 MarHutHoe noJje KaTyluku ¢ TOKOM. DJIEKTPOMAarHUThI U UX
MIPUMEHECHHUE.
BIIM IlocTosiHHblE MarHUTBl. MarHWUTHOE MOJIE MOCTOSTHHBIX

53 | MArHATOB. MaruautHoe nose
3emun. MI3MepeHne MarHuTHOTO MOJIsl BOKPYT IIPOBOIHUKA C
TOKOM

54 BIIM. Jla6opartopnast pa6ota Nel0 «3yueHrne MarHuTHOTO TMOJIS

ITOCTOSAHHBIX MarHUTOB»

IY. CBeTtoBbIe siBJIeHus (13 yacoB)

Cser. UcTtounuku ceta. [IpsiMonuHeiHOE paclpoCcTpaHEHNE

95
CBETA.
56 BIIM Jlab6opartopnas pabota Nel1 «Hab6nronenue
MPSMOJIMHEHHOTO PAaCIIPOCTPAHEHUS CBETa
o7 OTtpakeHne cBeTa. 3aKOH OTPAKEHUSI. 3
58 BIIM JlaGoparopnas pabora Nel2 «3yuenue siBaeHus 4
OTPaXCHUS CBETA»

59 ITnockoe 3epkano. M3o00pakeHne B IIIOCKOM 3epKalie. 3)
60 [Ipenomnenue cBera. 3aKOH NMPETOMIICHHUS CBETA. 6




61 BIIM Jlab6oparopnas pabora Nel3 «M3ydeHue siBieHUs 7
PEIOMIICHUS CBETa»

62 JIunza. OnTruyeckas cujia JMH3bL. 8

63 [TocTpoeHue n3o0pakeHu B TOHKUX JIMH3aX. 9

64 BIIM. Ha6opaT0pUHa;1 pabota Nel4 «M3yuenue uzodpakenusi, | 10
JTAaBA€MOT0 JIUH30».

65 Ontuueckue nmpubopsel. PaznoxkeHne 0e10ro cBeTa Ha I[BETA. 11

66 [ToBTOpeHue no TeMe «CBETOBBIC SBICHUSY. 13 1312

67 [TpomexyTouHas aTTeCTaIus

Peseps

68 | Pesepn ITpoMexyToUHAs ATTECTALUS

[Toypounoe nmianupoBanue. dusuka - 9

Ne J]\fg Ha3BaHnue pa3zzgena ¢ ykazaHHUEM KOJIMYECTBA YAaCOB, TEMbl YPOKOB
Mexann4yeckue siBjienus (33 yaca)

1 1 | MarepuanbHas Touka. Cucrema oTcyeTa

2 2 | [lepememnienne. OnpeneneHne KOOPAUHATHI ABMKYIIETOCS Tea

3 3 | [lepemenienue mpu NpIMOIMHEHHOM PaBHOMEPHOM JIBHXKCHHUH

4 4 | Pemenue 3agau «IIpsimonnHeiiHOE paBHOMEPHOE ABUKCHUE)

5 5 | [IpsamonuHeitHOe paBHOYCKOPEHHOE JBMKEHUE. Y CKOPEHHE

6 5 BIIM. JlaGoparopnas pabora Nel «MccnegoBanue paBHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO ABUKEHUS»

7 5 CKOpOCTh NPSIMOJIMHEHHOTO PABHOYCKOPEHHOTO ABMXKeHUs. ['paduk
CKOPOCTH

8 Ilepemenienne npu NpSIMOJIMHENHOM PaBHOYCKOPEHHOM JBUKEHUU

9 9 ITepemenienue Tena npyu NPSIMOJIMHETHOM PaBHOYCKOPEHHOM JBUKEHUHU
0e3 HaYaJIbHOW CKOPOCTHU

10 10 | Pemenue 3a1au « PaBHOYyCKOpEHHOE ABMKEHUE)

11 BIIM. /IBu>keHuE Temna noj J1eCTBUEM HECKOJIbKUX chil. DpoHTanbHas

11 naboparopHas padbota «3yueHne ABUKEHUS Tesla MPU JeHCTBUU CUJIBI

TpeHus». OpoHTaIbHAs TabopaTopHas pabora «3yueHne NBUKEHUS
CBSA3aHHBIX TE»

12 12 | Pemienue 3anau. [logroroBka Kk KOHTPOJIBLHOU paboTe.

13 13 Kontponbnas padora Ne 1 o teme «PaBHOMEpHOE, paBHOYCKOPEHHOE

JIBIDKEHUE)




14

OTHOCHUTEIBLHOCTh JABUKCHMHA. I/IHepHI/IaJ'IBHble CUCTEMBI OTCUCTA. HepBbIﬁ

14
3aKOH HproTOoHa

15 15 | Bropoii 3akon HeroToHa

16 16 | Tperuii 3akoH HproToHa

17 17 | Pemienue 3a1a4 Ha 3aK0HBI Hpl0TOHA.

18 18 | CBoOosnHOE maieHue

19 19 | JIBmxeHue Tena, OpOIMIEHHOTO BEPTUKAIBLHO BBEPX

20 20 | Pemenue 3a1a4 «JIBr>KeHHE IO BEPTUKAIINDY

21 21 | BIIM. JlabopatopHas padota Ne2 « UccrnenoBanre cBOOOTHOTO MaACHUS

22 22 | 3aKOH BCEMUPHOTO TATOTEHUS

23 | 23 | YckopeHue cBOOOTHOTO MajieHHs Ha 3emiie U IPYTUX HeOECHBIX Telax

24 24 | Pemenue 3ama4 «3aKOH BCEMHPHOTO TATOTCHUSD)

25 | 25 | IlpsmonuHelHOE U KPUBOJIMHEHHOE TBUKCHHE

26 26 | BIIM. Pemenue 3agau «JIBrmkeHne M0 OKPY>KHOCTHY

27 27 | UckyccTBeHHBIC CITYTHUKU 3eMIIH

28 28 | Umnynbe Tena. 3aK0H COXpaHEHHs] UMITYJIbCa

29 29 | BIIM. Pemenue 3anau «immynbce Tena. 3aKOH COXpaHEHUS] UMITYIIbCa

30 | 30 | PeaktmBHOE nBMKEHUE. PakeTsl

31 31 | BeiBoJ 3aKOHA COXpaHEHUSI MEXaHUYECKON SHEPTUHU

32 32 [ToBTOpenue u 06001IeHNE TeMBbI «3aKkoHbl HhI0TOHA. 3aKOH COXpaHEHUS
UMITYJIbCAY

33 33 KontponbHas padota Ne 2 o teme «3akonsl HptoToHA. 3aKOH cOXpaHEHUs
UMITYJIbCAY

Mexannveckue KoJie0aHust M BOJIHbL. 3BYK (15 yacoB)

34 1 Koneb6arenbnoe asuxenue. CBoboubie kosebanus. KonebaTtenbHbie
cucteMbl. MasiTHUK

35 BIIM Benuunnbl, XapakTepu3yOIIHUe KoJeOaTeIbHOE JBUKEHUE.

2 | Konebanust HUTSHOTO MasTHUKA M CBOOOIHBIE KOJIeOaHUs Tpy3a Ha

MIPY)KUHE

36 I"apMonnyeckre Koaebanms

37 4 BIIM. Jlabopatopnas pabota Ne3 «3yuenue konebanuit
MAaTEMaTUYECKOTO U IPYKUHHOTO MasiTHUKOBY

38 5 [IpeBparienue sHepTUM MPU KOJIEOATETHHOM JABUKEHUU. 3aTyXalOIIHe
KoseOaHus. BolHyK1eHHbIE KOJleOaHus!

39 6 | Pe3onanc

40 7 | BIIM. Pemrenue 3aga4d Ha KoJjie0aTEIbHOE ABUKEHUE.

41 8 Pacnpoctpanenue konebanuit B cpene. Bomansl. [IpononsHbie 1
TIOTICPEYHBIC BOJTHBI

42 9 | Inuna BosHbl. CKOPOCTH pacipoOCTpaHEHUs BOJIH

43 10 | BIIM. UcTounuku 3ByKa. 3ByKOBBIE KOJI€OaHUsI.

44 11 | Beicota, TeMOp rpPOMKOCTH 3BYKA.




45 12 | BIIM. PacnipoctpaneHue 3ByKa. 3ByKOBbIE BOJTHBI.
46 13 | Orpaxxenue 3Byka. PeoHaHc.
47 14 | BIIM. Pemenne 3amau. [loaroroBka K KOHTpOJIBHON padoTe.
48 15 Kontponbsnas padota Ne 3 o Teme «MexaHndeckre KOJaeOaHus ¥ BOJTHBI.
3BYK»
DJIEKTPOMATHUTHBIE KoJIe0aHus U BOJIHBI (18 yacoB)
49 MarnuTHoOE 1ose u ero rpapuyeckoe n3oopaxxenue. HeonHopoauele u
1 | omHOpOHBIE
MarHUTHBIE MTOJIS
50 2 | Hampapnenue Toka 1 HanpaBJIeHUE JTUHUN €r0 MAarHUTHOTO TOJIS
51 3 | OOHapykeHHe MarHUTHOTO TOJIS.
52 4 | Maykiust MarHuTHOTO MOJIst
53 5 | MaruuTHbIN OTOK
o4 6 | BIIM SBnenue >neKTpOMarHUTHON HHIYKIIUU
55 7 | IlpaBumo Jlenia
56 8 | SIBneHne caMOWHIYKITUH.
S7 9 BIIM. IlepeMeHHBIN 3EKTPUUYECKUN TOK. M3MepeHne XxapakTepuCTUKU
NIEPEMEHHOT0 TOKa
58 10 | Tpanchopmarop. Pemenue 3amad.
59 11 | DnekTpoMarHuTHOE MOJIe
60 | 12 | DnekTpoMarHUTHBIE BOJTHBI
61 |13 | [IpuHUUIBI paIMOCBSA3U U TEICBUICHHUS.
62 14 | DnexTpoMarHuTHas MPUpPOJia CBETA
63 15 | Ilpenomienue cBeTa
64 16 | JImcepcus cBeTa.
65 17 | Tunbl ONTUYECKUX CIIEKTPOB.
66 18 | KonrpoasHas pabora Ne 4 mo Teme « DJEKTPOMArHUTHOE TOJIE»
Crtpoenne aToma u aToMHOTr0 siipa (15 yacos)
67 1 | PagnoakTUBHOCTH
68 2 | BIIM. Mogenu atomoB. OneiT Pesepdopna
69 3 | PagmoakTuBHBIE MpeBpalIeHNs aTOMOB
70 4 | DkcriepuMeHTaIbHbIE METOIbI UCCIIEAOBAHMS YaCTHUII
71 5 | OtkpbiTHe TpoTOHA. OTKPBITHE HEUTPOHA
72 6 | BIIM. CoctaB aTomMHOTO sijipa. SlnepHbie CUIbl
73 7 | Oueprus cBszu. Jledekr macc
74 8 | Jlenenue sinep ypana. IlenHas siaepHast peakiust
75 9 BIIM. Jla6opatopnas pabota Ne5 «3yuenue aenenus sjupa ypaHa

1o gororpaduu TPEKOB»




76

BIIM. JlabopatopHas pabota Ne6 «3yueHue TpeKoB 3apsKEHHBIX

10
YaCTHI] 10 TOTOBBIM (POTOrpadusiM»»
77 | 11 | SAnepHblit peakTOp. ATOMHAsI JHEPTETHKA
78 | 12 | buosjoruyeckoe ACHCTBUE paJUaIlH
79 | 13 | TepmosimepHas peakius
80 | 14 | IToBropenue u 0600meHHe TeMbl «CTpOEHHE aTOMa M ATOMHOTO SITTPay
81 | 15 | KontposbHas pabota Ne 5 o Teme «CTpoeHue aToMa U aTOMHOTO SIIpay
Crpoenue u 3BoJI01IusA Beesiennoi (7 4yacoB)
82 1 | I'eoueHTpHuecKas v TeTUOLICHTPHUYECKAsI CHCTEMBI MUpa
83 2 | ®usnueckas npupojaa HebecHbIX Tea CONHEYHON CUCTEMbI
84 3 | Maubie Tena CosTHEUHOM CHCTEMBI.
85 4 | Ilpoucxoxaenne CoMHEUHON CUCTEMBI.
86 5 | ®usnueckas npupoaa ColiHIA U 3BE3]T
87 6 | Crpoenue Beenennoi
88 7/ | OBomonus BeeneHHOM.
IHoBTOpEHME H
00001enue marepuasa (14 yacon)
89 1 | Cuna ynpyroctu. 3akon ['yka
90 2 | Pemenue 3amay no teme «Cuma yrpyroctm»
91 3 | JlabopaTtopHas pabota «OnpeenaeHue 5KeCTKOCTH MPY>KUHBD)
92 4 | Cuna tpenus
93 5 | Pemenue 3amay no reme «Cuiia TpeHUs
94 6 | JlabopaTtopHas pabota "Onpenencare k03P GUITHCHTA TPSHUSI CKOIBKCHUS"
95 7 PaBHOBecue maTepuanbHOi ToukH. AOCOMIOTHO TBEPI0€ Teno. PaBHOBecue
TBEPJIOTO TeJla C 3aKPEIIEHHOW OChIO BpallleHUs!
96 8 | Mowment cuibl. LlenTp TsKECTH
97 9 | Pemenue 3amay o teme "MomeHT cuitbl. LleHTp TskecTn"
98 10 Uctounuku ceera. [IpsimonnHeitHOE pacpOCTpaHEHUE CBETA. 3aTMEHHUS
Connua u Jlynsl
99 11 3aKOH OTpaKEHUA CBETA. 3epkana. Pemenre 3a1a4 Ha NpUMEHEHUE 3aKOHA
OTpa)kKeHHUs CBETa
100 | 12 | [IpenomiieHne cBeta. 3aKOH MPEJIOMIICHHS CBETA
101 13 Jlabopatopnas pabota "VccrnenqoBanue 3aBUCUMOCTH yTJIa TIPEIIOMIICHUS
CBETOBOTIO JIy4a OT yIJia NaJ€Husl Ha TpaHulle 'BO3MYyX-CTEKJIO""
102 | 14 | IlpomexxyTouHasi aTTeCTaIUs




YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O
HPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

» ®usuka, 7 knacc/ [epoimkun A.B., O61iecTBO ¢ OrpaHUYeHHOM
OTBETCTBEHHOCTBIO «I31aTENBCTBO «DK3aMEH

» ®usuka, § xknacce/ [leppimkun A.B., OG11ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «JIPODAY; Akinoneproe obmectBo «M31aTenbcTBO
«IIpocsemienue»

» Gusuka, 9 knacc/ [epoimkun A.B., I'yrHuk E.M., O611ecTBo ¢ orpaHu4YeHHOM

OTBETCTBEHHOCTHIO «JIPODAY; Akninonepnoe obiecTBo «M3aaTenbeTBO

«IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

7 KIIACC

1.Pabouas mporpamma.

2. IlporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanusi. Puznka. 7 — 9 kiacchbl
(aBTopsi:A.B.ITeprimkun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no ¢pusuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.: BAKO,

2014, B COOTBETCTBUU C BEIOPAHHBIM yUEOHUKOM:

4. Ilepoiikun A.B. ®uszuka. 7 knacc. YueOHUK 1151 00111€00pa30BaTeIbHBIX
yupexaeHuit . M.:/Ipoda. 2011

5. Jlykamuk B.1. CO0opHHK BOIIPOCOB U 3aj1a4 10 ¢usuke. 7-9 k1. — M.:



[Tpocsemenue, 2010. —192c.

8 KJIACC

1. PaGouas mporpamma. @usnka. 7 — 9xnacchl: yaeOHO-METOAMUECKOTO TTOCOOHSI
/coct.TuxonoBaE.H. — 2-¢ u3a.,crepeornm. —M.: [Ipoda,2013. — 398,(2)

2. [Iporpammbl ocHOBHOTO 00111er0 0OpazoBanus. Pusnka. 7 — 9 Kiaccel
(aBTopsi:A.B.Ilepeimikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas mporpamma 1o ¢usuke. 7 kimace/ Coct. T.H. Cepruenko. — M.: BAKO,

2014, B COOTBETCTBUH C

BBIOPAHHBIM YUE€OHUKOM:

4. Ileppiukun A.B. @uznka. 7 kiacc. YueOHUK 17151 00111€00pa30BaTeIbHbBIX
yupexaennii . M.:JIpoda. 2011

5. Jlykamuk B.U. COopHUK BOpOCOB U 3a1a4 no ¢usuke. 7-9 ki — M.
[Tpocsemenne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIbHBIE K KOHTPOJIbHbBIE
paboTsl. —5-¢ u3ganue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JJabopatopusie padboThl. KOHTpOSbHBIE
3anmanus. —Capatos:Jlureit, 2014.

8. «KonTposnbHO-U3Mepurenbubie MmaTepuansl. Gusnka. 7 kinacc/Coct. H.U.
3opuH. — 2-¢ u31.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®uszuka. 7 kinacc: yaueOHo-meTonuueckoe nocooue/ A.E. Mapos.-
M.: lpoda, 2011.- 123c.:

10.A.B. Ileppimkun @usuka-8xi 2017 M. Hpoda



11.H.B. ®unonoBua Meroanueckoe nocodbue 2015 M. [Ipoda

12.A.E. Mapon, E.A. Mapon CamocTosATeIbHbIE U KOHTPOJIbHBIE PA0OTHI-8 Kilacc
2017 M. Jlpoda

13.B.B. lllaxmatosa ,O.P. [lledpep Juarnoctuueckue padotsl -8 kiacc 2016 M.
Apoda

14.A.E. Mapon, E.A. Mapon, C.B. [1ozoiickuit Coopuuk Bonpocos u 3amau 2015

M. Jlpoda

9 KIIACC

1. PaGouas nporpamMma. @uznka. 7 — 9kmaccel: yueOHO-METOUYECKOTO TOCOOUS
/coct. TuxonoBaE.H. — 2-¢ u3a.,ctepeotnm. —M.: [Ipoda,2013. — 398,(2)

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanus. Puznka. 7 — 9 kiacchbl
(aBToper:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. PabGouas nporpamma no ¢usuke. 7 kinace/ Coct. T.H. Cepruenxo. — M.: BAKO,
2014, B COOTBETCTBUU C BEIOPAHHBIM yUEOHUKOM:

4. Ilepoiukun A.B. ®uszuka. 7 knacc. YueOHUK 1151 00111€00pa30BaTeIbHBIX
yupexaennit . M.:JIpoda. 2011

5. JIykammk B.1. COopHMK BOopocoB U 3a1a4 no ¢usuke. 7-9 k. — M.:
[Ipocsemenne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBbIE CAMOCTOSITEIbHBIE K KOHTPOJIbHbBIE
pabotsl. —5-¢ uzmanne,- M.UJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 xnacc. Jlaboparopusie padoTsl. KoHTpoIbHBIE

3aganus. —Caparos:JIuuei, 2014.



8. «KonTpoasHOo-u3Meputenbubie Mmatepuansl. Gusmka. 7 knace/Coct. H.H.
3opuH. — 2-e uza.,nepepad. — M.:BAKO, 2013.
9. Mapon A.E. ®usuka. 7 kiacc: yueoOHo-meroaudeckoe rnocooune/ A.E. Mapos.-

M.: dpoda, 2011.- 123c¢.:

KoHTposnbHbIE U caMmocTosITeIbHBIE Pa00THI O (pu3uke. 9 Kiacc: Kk yueOHuky A.B.
[leppiikuna, E.M. I'yrauk «®uszuka 9 knace» / O.M. ['pomuesa. — M.

N3 narenscTBO «OK3amen», 2014.

TecTsl o pusnke. 9 kiace: k yueonuky A.B. Ilepsimikuna, E.M. I'yTHuk
«Du3uka

9 knace» / O.U. I'pomueBa. — M.: U3znarensctBo «OK3amen», 2010.

dusuka. 9 xitacc. TeMaTHuecKHe TECTOBEIE 3aaHus I moaAroToBku k [ A. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomikuna. — Spocinasis: OO0 «Akaaemust
pa3zButus», 2014.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

7 KIIACC

. bubnuoreka — Bcé o npeamety «duszukay. — Pexxum gocrymna:
http://www.proshkolu.ru

2. BuzeoomnsIThl Ha ypokax. — Pexxum goctyma: http://fizika-class.narod.ru

3. Equnas xomnexius mudpoBbeix 00pa3oBaTeIbHBIX pecypcoB. — Pesxkum moctyma:

http://school- collection.edu.ru



4. laTepecHble MaTepruaibl K ypokaM (DU3HKH 110 TEMaM; TECTHI [0 TEMaM;
HarIsaHbIe TOCOOMs K ypokaM. — Peskum foctyma: http://class-fizika.narod.ru

5. lludposeie 0Opa3oBaTeIbHBIC pecypchl. — Pexxum moctyna:
http://www.openclass.ru

6. DnekTpoHHBIC YueOHUKH 0 pusnke. — Pexxum goctyna: http://www.fizika.ru
8 KIIACC

1. bubimmoteka — Bcé€ no npeamety «Pusnkay. — Pexum gocryna:
http://www.proshkolu.ru

2. BuneoomnbITel Ha ypokax. — Pesxxum mpoctyna: http:/fizika-class.narod.ru

3. Enunas xomnekuus nudpoBbIX 00pa30BaTelIbHBIX PECypcoB. — Pexxum gocrtyma:

http://school- collection.edu.ru

4. lutepecHble MaTepUalibl K ypokaM (DU3UKH [0 TEMaM; TECTHI [0 TEMaM;

HarJsIHbIe TocoOus K ypokam. — Pexum noctyna: http://class-fizika.narod.ru

5. udpossie oOpazoBaTenbHbIC pecypchl. — PexxuMm gocryna:

http://www.openclass.ru

6. DeKTpoHHBIE YyueOHUKH TI0 ¢usuke. — Pexxum nocryna: http://www.fizika.ru



9 KIIACC

1. BugeoonsiThl Ha ypokax. — Pexum goctyna: http://fizika-class.narod.ru

2. Enunas komnekius mudpoBeIX 00pa30BaTeIbHBIX PECypCcoB. — Pexxum pocrtyma:

http://school- collection.edu.ru

3. MHTepecHble MaTepuaibl K ypokaM (U3HKU IO TEMaM; TECTHI IO TEMaM;

HarJsIHBIe TocoOus K ypokam. — Pexum nocryna: http://class-fizika.narod.ru

4. lludpossie oOpazoBaTenbHbIE pecypchl. — Pesxxum mocTyra:

http://www.openclass.ru

5. DnekTpoHHBIC YyueOHUKH 110 dusuke. — Pexxum mocryna: http://www.fizika.ru

6.{ucranimonnas nikosna Ne368 http://moodle.dist-368.ru/ OTKpbBITHIHN KJ1acc.

CeteBoe oOpa3zoBaTeabHOe cooliecTBo. http://www.openclass.ru/node/109715

7. Enunas xomtekmus udpoBbIX 00pa30BaTEIbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/



8. denepanbHbIi LIEHTP MHHOPMAIITMOHHO-00pa30BaTEIbHBIX PECYPCOB.

http://www.fcior.edu.ru/

9. UnTepHeT ypok. http://interneturok.ru/ru/school/physics/

10. I'azeTa «1 cenTs0ps» matepuansl o gusuke. http://archive.1september.ru/fiz

11. Aaumanuu pusndeckux o0bekToB. http://physics.nad.ru/

12. )Kusas ¢pusuka: o0yqaromas nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/
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