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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHOi paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBAHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4YeHHUs
Gbu3MKKM Ha NESITeNIbHOCTHOM OcHOBe. B mporpamMme mo ¢u3uke y4UTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpedoBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYUEHHUs, a TAaKKe
MEXKMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30oBaHMUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYCHUS TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHHS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00y4aromuxcs.

[TporpaMma mo ¢usuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTEIIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY HPEIMETY.

®duzrka SABISIETCS  CUCTEMOOOpA3yIOIMUM JUIsl  €CTeCTBEHHO-HAYUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PU3MUECKHUE 3aKOHBI JIe)KAaT B OCHOBE MPOIIECCOB
U SBIICHWM, H3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKOU
reorpadgueii, BHOCUT BKJAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MM,
npenocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUS HaydHOro MeToja
MO3HAHMSI, TO €CTh CII0C00a MOYYEeHUS JOCTOBEPHBIX 3HAHUN O MUPE.

Opnna W3 riaBHBIX 3a7a4 (PU3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

WN3yyenue @u3ankun Ha 0a30BOM YpOBHE MPEIIOJIaraeT OBJaJCHUE
CIIEYIOIMMH KOMITETEHTHOCTSIMH, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

e HAay4YHO OOBSICHSTH SIBJICHUS;

e OIIGHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCJICI0BAHNUS;

e UHTEPIPETHPOBATH  JIAaHHBIE U HCIOJB30BaTh  HAy4YHbIE
JIOKa3aTeNIbCTBA JIJISl TIOJTYICHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO OONIEr0o 0Opa3oBaHUS
onpenenensl B Konmenmuu mpenonaBanus ydeOHoro mnpenMera «®Dusmka» B
oOpa3oBarenbHbIX opranu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00I11€00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPKIEHHON pElIeHHEM
Komnerun Munucrepctsa npocsemienust Poccuiickoit @eneparuu (IpoTOKO OT 3
nekadps 2019 r. Ne [1K-4BH).

Heau nzyyenus pusnku:



npuoOpeTeHne HWHTEepeca W CTPEMJICHUS OOYYaloImUXCsi K HAydHOMY
W3YYEHHUIO TPUPOABL, PAa3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJ/i€ MO3HaHUA U (HOPMHUPOBAHUE
HCCIIE0BATEIbCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjbTaTa H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
dbopMupoBaHUE TIPEACTABICHUN O POJU (U3UKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE  TPEACTaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
npoecCHOHATEHON AEATENBHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaabHeWIleMy OOy4YeHUIO B 3TOM HAMNpPaBJICHUMU.

JlocTKEHHE 3THX IIeJIed MPOrpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOIO
oO1rero oOpazoBaHus 00ECIIEUYNBACTCS PEIICHUEM CISAYIONIUX 3a1aY:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

npUOOpETEeHNE YMEHUN ONMUCHIBATH U OOBICHATH (DU3UUECKHUE SIBICHUS C
UCITOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUI;

OCBOCHHME METOJIOB PpEIICHUS MPOCTEUIIUX PAcUYETHBIX 3ajlady ¢
UCTIOJIb30BaHUEM bu3IIecKuX MOJICIICH, TBOPYECKHUX u
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHN HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopatopHble  pabOThl M AKCIEPUMEHTAJIbHBIE HCCIEAOBaHUSA C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll PU3NUECKOTO COAEpKaHUA,
BKJIIOYAsi HH(POPMALIUIO O COBPEMEHHBIX JOCTHXKEHUSX (PU3UKH, aHAIIU3 U
KPUTUYECKOE OlICHUBaHUE MHGOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCcCHOHATBLHON IeITEILHOCTH, CBI3aHHBIMU
c GuU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKEHUSIX (PU3UYECKOM HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOIO OOIIETO

oOpazoBanus oTBouTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeNEN0), B 8
KJ1acce — 68 yacoB (2 vaca B Hezeno), B 9 kinacce — 102 gaca (3 yaca B Heneto).

[Ipennaraemspiii B mporpamMme mo ¢Gu3MKe MepedeHb JabopaTOPHBIX padoT H
OTIHITOB HOCUT PEKOMEHIATEIIbHBINA XapaKTep, yUUTeb JeiacT BEIOOP MPOBEICHUS
7ab0paTOpHBIX PabOT M OMBITOB C YYETOM WHIWBUIYAIBHBIX OCOOCHHOCTEU
OOy4JaroIMXcs, CIHUCKa AKCIIEPUMEHTAIBHBIX 3aJIaHUi, MPEAJIaraeMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3HKeE.



COJEPXXAHME OBYUYEHUA

7 KIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

@usnka — Hayka o mnpupone. fBiaeHus npupoipl. PU3NYECKHE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMWUUHBL. M3MmepeHue @uanyueckux BelWyuH. Duznyeckue
npubopsl. [lorpenrHocts u3mepeHunit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4aloT MPUPO.Y.
EcTecTBeHHO-HAy4YHBIM METOJl TMO3HAHUS: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBI)KEHHUE TUIOTE3, IKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, OOBSICHEHUE
Habmogaemoro apieHus. Onucanne GU3NUecKUxX SBJICHUNA ¢ TOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHuyeckue, TEIUIOBbIE, DJJIEKTPUYECKHE, MAarHUTHBIE, CBETOBBIC
SIBJICHHUS.

2. Dusmnueckue MpuOOpsl U MPoLEaypa NPIMbIX U3MEPEHHUI aHAJIOTOBBIM H
1U(POBBIM NPUOOPOM.

Jlabopamopnvie pabomul u onvimaol.

1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOopa.

N3mepenne paccTOsTHUM.

N3mepenne 06bEMa KUAKOCTU U TBEPAOTO TENA.

Omnpenenenue pa3sMepoB MaJIbIX TEJl.

M3mepenne Ttemmeparypbl IPU MOMOLIM >KMIKOCTHOIO TEPMOMETpA U
JaTYuKa TEMIIEPATYPBI.

6. [IpoBeneHue ucciaeaoBaHUS MO MPOBEPKE T'MIOTE3bl: AAIBHOCTH MOJETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
yCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJNbl, HX pa3mepbl. OMbITHI,

JTIOKa3bIBAIOIINE TUCKPETHOE CTPOEHUE BEILIECTBA.

JIBrkeHne uactui BemecTBa. CBs3b CKOPOCTH JIB)KEHHMSI YacTHI[ C
temrneparypoii. bpoyHoBckoe nBmwkeHue, nuddysus. B3anmomelicTBue YacTuil
BEILECTBA: IPUTSIKEHUE U OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTAINIMYECKNX) TeJl. B3aMMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHpIX COCTOSTHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUN BOJBI.

Hemoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO JABMKEHHUS.

2. HabGmonenue nuddyzuu.

3. HaOmionenue  sABieHHN,  OOBACHSIOUIMXCS ~ NPUTSHKEHUEM  WJIU

OTTaJKUBAaHUEM YACTHUII BEILIECTBA.

Jlabopamopusie pabomel u onvimel.
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1. OneHka JauUaMmeTpa aroMa METOJAO0M psnoB (C  HCHOJIb30BAHUEM

dboTtorpaduii).

2. OnBITHI 110 HAOIOICHHUIO TEIIJIOBOT'O PACHIUPEHHUS ra30B.

3. OnbITEI MO OOHAPYKEHUIO IEUCTBUS CHUIT MOJICKYJISIPHOTO TIPUTSIKECHHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.

Mexanuyeckoe NABWKEHUE. PaBHOMEpPHOE U HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpenHsisi CKOpOCTh IPU HEPABHOMEPHOM ABMXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSL.

SBnenne uHepuUU. 3aKOH HMHEpUUH. B3aummopeilcTBHE Tel Kak NpUYMHA
W3MEHEHUSI CKOPOCTH JBHXKEHUsA Tel. Macca Kak Mepa HHEPTHOCTU Teda.
[InoTHOCTH BemiecTBa. CBsi3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHUIIEC
o0BEMa BelecTna.

Cuiia KaKk XapakTepucTUKa B3auMozeicTBus Ten. Cuia ynpyroctd U 3aKoH
['yka. M3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTBytomas cuil. Cula TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHre B IpUPOIE U TEXHUKE.

Jlemoncmpayuu.

Habmrogenne MexaHnuecKoro JIBHKEHUS TeTa.
N3mepeHne CKOpOCTH MPSIMOJIMHENHOTO JBUKEHHS.
HabGnronenue siBjeHUs] UHEPLIVH.
HaOmronenne n3aMeHeHus CKOpOCTU MPU B3aUMOJICHCTBUU TEJ.
CpaBHeHHE MacC 10 B3aUMOJICHCTBUIO TEI.
CnoxeHue CuJl, HallpaBJICHHBIX IO OJTHOM MPSIMOM.
JIaﬁopamopubze pabomul u onvimel.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jiajiee).
2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WU IIapuKa o
HAKJIOHHOM IUIOCKOCTH.
3. OmnpezneneHue MIOTHOCTH TBEPAOIO TEIA.
4. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHHs (nedopmarun)
MPY>KUHBI OT MIPUII0KEHHON CHUIIBI.
5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECA TEJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEMN.

Pasznea 4. /laBjieHue TBEPABIX TeJ, JKMAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHBIICHUSI U YBEJIUYECHUS JaBlieHud. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, TemmnepaTypbl. llepenaua naBieHus
TBEPABIMU TEJaMHU, XUAKOCTIMH W razamu. 3akoH Ilackans. [IHeBmartuueckue
MaIllUHbl. 3aBUCUMOCTh JABJICHUS >KUJIKOCTH OT TIyOwHBI. ['mapocratnueckuii
napajgokc. Coobmraronuecs: cocyasl. [ mapaBmudecKkue MeXaHu3MBbl.

Atmochepa 3emmm u atrmocdepHoe naBieHue. [IpudmHBI CyliecTBOBaHUS
BO3yIIHONW 000soukn 3emiu. OmnbiT Toppuyennmu. M3meperue atMochepHOTro
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JaBJIEHUS. 3aBUCHMOCTh aTMOC(EPHOTO JaBJICHUS OT BHICOTHI HAJI YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus aTMOC(HEpPHOTO 1aBJICHHUS.

JlelicTBue XKUIAKOCTH U ra3a Ha NMOTPYKEHHOE B HUX TeJO. BeITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Jemoncmpayuu.
3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmaromuecs CoCy/Ibl.

['mppaBnuuecknii mpecc.

[IposiBrieHne necTBUS aTMOCHEPHOTO JABIICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI OT OOBEMA MOTPYXKEHHOW YacTH
T€JIa ¥ TUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOUIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcoBHE IUIaBaHUA TEJN: IJABAHUE WJIM MOTPYKEHUE TEN B 3aBUCHUMOCTH
OT COOTHOIIIEHUS IUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnvie pabomul u onvimaol.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYKEHHOH B
KUJKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJIKHUBAKOIIEH CWIbL, JEHUCTBYIONIEH Ha  TeEJo,
IOrPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBL, JEUCTBYIOIIEN HA TEJIO
B JKMJKOCTH, OT MacChl Tea.

4. OnpIThl, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTh BBITAIKABAIOIMIEH CHIIBI,
JNEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
JKUJIKOCTh YaCTH Te€JIa U OT IUIOTHOCTH KUIKOCTH.

5. KonctpyupoBanue apeoMmeTpa WA KOHCTPYUPOBAHUE JIOJKU U
OIpEAEIICHUE €€ IPY30NOABEMHOCTH.

Pa3zgen 5. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. lIpumeHeHue mpaBuiIa paBHOBECHS phluara K OJIOKY.
«3onotroe mnpaBuno» wMexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY ¥ TEXHUKE.

Mexanuueckas dHeprus. KuHeTMueckas ¢ TOTCHIMAJIbHAS DSHEPrUsl.
[IpeBpaiieHre OHOTO BU/IA MEXAaHUYECKOW YHEPTUH B APYTrOi. 3aKOH COXPaHEHUS
SHEPTUU B MEXAHUKE.

Hemoncmpauuu.

1. TIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomel u onvimel.

1. Ompenenenue pabOTHI CUIIBI TPEHUS MPU PABHOMEPHOM JBMIKEHUU Tela

10 TOPU30HTAIIBHON NTOBEPXHOCTH.
2. HccrnenoBaHue yCcIIOBUM PaBHOBECHS pblyara.
3. Hsmepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

o a0k~ w e
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4. M3yuyeHmue 3aKOHA COXPAHEHUS MEXAHUYECKOW JHEPTUH.

8 KUIACC

Pa3zneua 6. TenuioBbie sABJICHUA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO--KMHETUYECKOU TEOPUU CTPOECHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONBIThI, NOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU.

Mopnenu TBEPAOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Tra30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TIOJIOKEHUW MOJEKYISPHO--KUHETUUECKOW TEOPHH.
CMmaunBaHNE U KallWJUISIPHBIE SIBJICHUS. TEMIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3p TeMmmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBHXKCHHS
yacTull. BHyTpeHHsiss 3Heprus. CrnocoObl H3MEHEHHsS BHYTPEHHEH DJHEpPruu:
TeIIonepeaaya 17§ COBEpLICHUE padoTHI. Bunsl TEILIONEPENAYH:
TEIUIONTPOBOHOCTh, KOHBEKIINS, U3TyUYCHHE.

KonuuecTBo TemnoTsl. YenbHas TEIIOEMKOCTh BellecTBa. TemnooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBneHue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJEIbHAsA TEIUJIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEpPATyphl KHUIIEHHUS OT aTMOC(HEpPHOro
JIABJICHHSI.

BrnaxnocTh BO3ayXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEMJIOTAa CTOPaHUsL.

[Tpununer pabotel TeroBbix apurareneit KIIJ[ temmoBoro nBurarens.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXPAHEHUS U MPEBPALLECHUS SJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Jlemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JABMKEHHUS.

HaGmonenune nuddysuu.

HaOmronenue siBfieHUi cMaurBaHUs M KalMWLISIPHBIX SIBJICHUH.
HabnroneHue TemioBoro pacuiupeHus Tel.

W3meHenue naBieHUs Ta3a MPU M3MEHEHHHM 00bEMA M HArpEeBaHWM HIIU
OXJIAXKCHUU.

6. IlpaBuna nsmepeHus TemMnepaTypsl.

7. Bunsl Tenmonepenayu.

8. OxJjaxaeHue Mpy COBEPIICHUH PAOOTHI.

9. Harpesanue nipu coBepiiieHuH pabOThl BHEIIIHUMH CHJIAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN PA3JIMYHBIX BELIECTB.

11. HaOmaronenue KumneHus.

12. HabnrogeHue mocTossHCTBa TEMIIEpATyphl MPH TIJIABJICHUH.

13. Mojenu Teru1oBEIX JIBUTATEICH.

Jlabopamopusie pabomel u onvimel.

1. OmnsbITHI 110 OOHAPYKEHUIO AEHUCTBUS CUJI MOJICKYJIIPHOTO HPUTSIKEHUS.
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2. OnbITHI O BBIPAIIMBAHUIO KPUCTAIIJIOB MTOBAPEHHOM COJIM UJIK caxapa.
3. OnbIThl MO HAOMIOACHUIO TEMJIOBOTO PACUIMPEHMS ra3oB, JKUJIKOCTEH U
TBEPJBIX TEJL.

4. OmnpeneneHue AaBiICHUS BO3yXa B Oa/sIOHE MINPUIIA.

5. OnpIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb [JIaBJICHUS BO3QyXa OT €ro

00BbEMa M HArPEeBAHUS WM OXJIAXKICHUS.

6. [IpoBepka rumnoTesbl IMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOMKA KUIKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
7. HaOmoneHue wW3MEHEHUsT BHYTPEHHEW OSHEpPrUM Tela B PE3ysbTaTe
TEIIONEepeaul U padOThl BHEITHUX CHJL.

8. HccnenoBanue siBIE€HUS TEIJIOOOMEHA MPU CMEIIMBAHUM XOJOIHOM U

ropst4ei BOJBI.

9. OmnpeneneHue KOJIMYECTBA  TEIUIOTHI, TMOJYYEHHOIO BOJOM  IpH

TEIJI000MEHE C HArPEThIM METATUYECKUM HUITUHIPOM.

10. OnpezenieHne yaeIbHON TEMIOEMKOCTH BEILIECTBA.

11. MccnenoBanue mporecca UCIapeHus.

12. OnpenesieHre OTHOCUTENIBHOW BIAXKHOCTH BO3yXa.

13. OnpeneneHne yaeabHON TEIUIOTHI IUIABJICHUS JIbJA.

Pazges 7. JiekTpudeckue 1 MAarHUTHbIE SIBJICHUSI.

OnekTtpu3auus Tel. J[Ba poaa 3JeKTpUUYECKUX 3apsaoB. BzaumoneiicTBue
3apsbKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apSKEHHBIX T€J OT BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEXKY T€IIaMU).

Onekrpudeckoe mnoiie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosisd. IlpuHomm
CYINEPIIO3ULIUU 3IEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn snektpuyeckux 3apsnoB. DJIEMEHTAPHBIA JJIEKTPUUECKUAN 3apsl.
Crpoenne aroma. IIpOBOOHMKM W JOUINEKTPUKU. 3aKOH  COXPAHEHUS
AIIEKTPUYECKOTO 3apsa.

ONEKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMS DJIEKTPUYECKOIO TOKA.
M CTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUECKOro TOKa (TEIIoBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckas uenb. Cuiia  TokKa.  DJIEKTPUYECKOE  HaIpsKEHHUE.
ConpoTuBieHHE MPOBOJHUKA. YACIbHOE COMPOTHUBJIECHHE BeliecTBa. 3akoH OMma
o yyactka uend. [locnenoBarenbHoe W mapajuielbHOE — COCIMHEHUE
MIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH JDxoymns—JleHua.
DNEeKTpUYECKHUE LENU U MOTPeOUTENN deKTpudYecKoil saneprun B 0biTy. KopoTkoe
3aMBbIKaHHUE.

[TocTossHHbIE ~ MarHuThl.  B3auMoAeWCTBHE  MOCTOSHHBIX  MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €r0 3HAYECHUE IS )KU3HU Ha 3eMIle.
OneiT  Opcrega. MarauTHoe 1MoJ€  3JEKTpUYecKoro Toka. IlpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJI HA MPOBOJHUK C TOKOM.
DNEeKTpOoJBUTaTellb MOCTOSTHHOTO TOKa. lCnoyib30BaHHWE 3JIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCHOPTE.



Oneitel apanes. SBneHne 371eKTpOMarHuTHOM HHAyKUuK. [IpaBuno Jlenna.
DneKTporeHeparop. Crioco6sl NOJIY4ECHUS IIEKTPUYECKOU DHEPTUU.
DNEKTPOCTaHIIMK HAa BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHUH.

Jemoncmpayuu.
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25.

DIIEKTpU3ALMS TEN.

JIBa pona 3JIEKTpUYECKHX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEN.
YCTpPONCTBO U ACHUCTBUE SIIEKTPOCKOIIA.

DNeKTpocTaTUIeCcKast HHAYKIUS.

3aKOH COXpaHEHUS AIEKTPUUECKUX 3aPSIO0B.

[IpOBOTHUKH U AUBIEKTPUKH.

MoaenupoBaHre CUIOBBIX JIMHUW 3JIEKTPUYECKOTO TOJIA.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

. DNEKTPUUYECKUI TOK B KUJIKOCTH.

. I"'a30Bb11 pa3psn.

. I3mepeHnune cuibl TOKa aMIIepMeETPOM.

. I3MepeHnne 3JIeKTpUIEeCKOro HaIpsKEHUs BOJIBTMETPOM.

. Peocrar u marasuH cONpOTHUBIIEHUN.

. B3aumonencTBue noCTOAHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUs IIOJIFOCOB MarHuTa.
. MonenupoBaHre€ MarHUTHBIX MOJIEW MOCTOSTHHBIX MAarHUTOB.

. OnmeIT Dpcrena.

. MaruuTtHo€ noJie Toka. DIEKTPOMarHur.

. JlercTBME MAarHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM.

. DJEKTPOABUTATEIIb TOCTOSIHHOTO TOKA.

. UccnenoBanue SBICHUS 3NEKTPOMArHUTHOW UHAYKIIHH.

. OnbiTel @apages.

. 3aBUCUMOCTb HaNpaBJEHUS HWHIYKIIMOHHOTO TOKAa OT YCJIOBUH €ro

BO3HUKHOBEHUSI.
DJIEKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o 0k~ w

OneiThl MO HAONIONCHUIO DICKTPU3ANMM TEl WHAYKIWMEH U TpHU
COTPUKOCHOBEHHH.

HUccnenoBanne NOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JTUDJICKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
M3mepenre u peryIupoBaHie CHITbI TOKA.

H3mepenne u peryIupoBaHUe HAMIPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, WAYILIETO 4Yepe3 pe3ucTop, OT
COTPOTHUBJICHUS PE3UCTOPA U HATIPSDKCHUS Ha PE3UCTOPE.

OnbITHI, JTEMOHCTPUPYIOIIIHE 3aBUCUMOCTh AIEKTPUUECKOTO
COTPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJM TONEPEUHOTO
CEUCHHS U MaTepuara.



8. IIpoBepka mnpaBWiia CIIOKEHMS HANPSDKEHUHA NPU IOCIEA0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia Ijsi CHJIBI TOKA IPH MAapauIeIbHOM COEOUHECHUH
PE3UCTOPOB.

10. Onpezenenne padboThl MEKTPUUYECKOTO TOKA, MAYIIETO Yepe3 pe3ucTop.

11. OnpenesieHHe MOIIHOCTH BJEKTPUYECKOTO TOKA, BBIAEISAEMONW Ha
pe3ucrope.

12. MccnenoBanue 3aBUCHMMOCTH CHJIBI TOKA, MAYIIETO YEPE3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

13. Onpenenenne KII/I narpesarens.

14. lccnenoBanue MarHuTHOTO B3aMMOJAEUCTBHSI IOCTOSIHHBIX MATHUTOB.

15. U3yuyeHne MarHMTHOrO TMOJS MOCTOSSHHBIX ~ MAarHUTOB IpU  HX
00BEIUHEHUH U PA3ICIICHUN.

16. MccnenoBanue AENCTBUSA MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITEL, JIEMOHCTPUPYIOLIME 3aBHUCHUMOCTH CHJIBI  B3aWMOJCHCTBUS
KAaTyIIKd C TOKOM M MAarHuTa OT CHJIbl TOKa W HANpaBJICHUsS TOKa B
KaTyLIKE.

18. I3yueHue AeiCTBUS MarHUTHOT'O TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3y4eHHUE pabOThI AJIEKTPOIBUTATENS.

20. U3mepenue KIIJI 351eKTpOIBUTATENIbHOM YCTAHOBKH.

21. OnBITBI IO MCCIECAOBAHUIO SIBJICHUS JJIEKTPOMArHUTHOM WHIYKIUU:
WCCIICNOBAHUE W3MEHEHWM 3HAYECHHWS W HAIPaBICHUS WHIYKIITMOHHOTO
TOKA.

9 KVIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanuueckoe naBwxkeHue. MarepuanbHas Touka. (Cucrema otTcuéra.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBmkeHue. HepaBHoMmepHOe npsimosiMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJ1a TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiinHEHOe nBrkeHue. (CBoOoOIHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE 1O OKpYXKHOCTH. llepwon u yvacrota oOparieHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

[Tepsebiit 3akoH HeroToHa. Bropon 3akoH HeroroHa. Tperunii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cusa TpeHusi: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TTIOKOSI, APYTHE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMUPHOIO TATOTCHHS. YCKOpPEHHE CBOOOIHOTO
nanenus. JBuwkenue miaHeT Bokpyr Comuna. IlepBasg kocmuyeckas CKOpPOCTb.
HesecoMocTs 1 neperpysku.

PaBHOBecue maTepuanbHOM TOUKH. AOCONIOTHO TBEpIO0E Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIIIEHHON OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.



Nmnynsc Tena. U3menenune umnyibca. Mmmnynbe cuiibl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTUBHOE JBUKEHUE.
Mexannyeckass pabota U MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,

TpEeHHUSI.

CBs3b OHCPIUHU U pa6OTI)I. HOTCHHI/IaJIBHaH OHCPTUA TCJA, IIOAHATOTO HAI

MOBEPXHOCTHIO 3eMJin. [loTeHIIManbHast SHEprus cKaTtou npykuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

Hemoncmpauuu.

1.
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8.
9.

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

Habnrogenne MexaHn4ecKoro JBUKEHHUS Tela OTHOCHTENIBHO Pa3HbIX Tell
oTcu€ra.

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBanye Npu3HaKkoOB PAaBHOYCKOPEHHOIO JBUKCHUS.

Habmroienue nBu»KeHus Tea Mo OKPYKHOCTH.

HabmroieHue MexaHn4ecKkuXx sIBJICHU, MPOUCXOALINX B CUCTEME OTCUETa
«Tenexka» 1pu €€ pPaBHOMEPHOM M  YCKOPEHHOM  JBHKECHHUU
OTHOCHUTEJIbHO KaOWHeTa (PU3UKH.

3aBUCUMOCTb YCKOpPEHUs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CUJIBL.

HabGnronenue paBeHCcTBa CUII IPU B3aUMOJICHCTBUU TEJL.

M3meHenne Beca Tela Mpyu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIrybca py B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHre NMITYJIbCa MPU HEYTIPYTOM B3aMMOJICCTBHH.

CoxpaHeHue uMITyJibca Npu adCOJIFOTHO YIPYIOM B3aUMOJACHCTBUU.
HabmtoieHue peakTHBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHMYECKON SHEPTUX PHU CBOOOTHOM MaJCHUH.
CoxpaHeHHE MEXaHUYECKON PHEPIUU MTPU JABUKEHUH TeEJIA MO IECTBUEM
IPYKUHBI.

Jlabopamopuwie pabomul u onvimaol.

1.

KoHcTpynpoBanue TpakTa [Jisi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JBM>KCHUS IIAPUKA WIIN TEIIEKKH.

OnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI Opycka WU JBUKECHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs] Tejla MpPU PABHOYCKOPEHHOM JBHXKEHUU I10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHHU IMPHU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TpPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHU OJIMHAKOBBI.



6. MccinegoBaHue 3aBUCMMOCTH CHJIbI TPEHUS CKOJIBXXEHUS OT CHJIbI
HOPMAaJIbHOTO JABJICHHUS.

7. Omnpenenenne K03PpGUIIMEHTA TPEHHS CKOJIbKEHHUS.

8. OmpeneneHue KECTKOCTH NPYKUHBI.

9. OmpeneneHue pabOThl CHIJIBI TPEHUS MPU PABHOMEPHOM JIBXKEHHUU Teja

10 TOPU3OHTAIBHOW MOBEPXHOCTH.
10. OnpeenieHne  pabOThl  CHJIBI  YIIPYTOCTH TMpU  MOAbEME Tpy3a ¢
MCIIOJIb30BaHUEM HEMOJIBUKHOTO U TTOJABUAKHOTO OJIOKOB.

11. I3ydueHue 3aK0oHa COXPAHEHUSI SHEPTUH.

Paznen 9. Mexanuveckue Kojie0aHus U BOJHBI.

KonebatenbHoe aBmxenrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJIeOaHUil: TIepro,
4acToTa, aMIUINTyda. MaTteMaTnuecKui U NPYKUHHBIM MasATHUKU. lIpeBpamienue
SHEPIUM NPU KOJIEOATEIHHOM JIBUKEHUM.

3aryxatomue — koneOanus.  BwiHyxkaenHole — kojebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKMX BOJIH. [IpomosibHble U
nonepeyHbie BOJHBL. J[MMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEICMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOaromenue koJyieOaHHMM TeI IIOA AEUCTBUEM CHJIIBI TSDKECTH W CHIIBI
YIPYTOCTH.

HabGnronenue xonedaHuii rpy3a Ha HUTU U HA TIPYKUHE.

HabGnronenue BRIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.

Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).

Habnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

ﬂaﬁopamopubte pabomul u onvimaol.

1. OmpeneneHne dYacTOThl M TepUoJia KOjJeOaHW MaTeMaTU4eCcKOro
MasiTHUKA.

2. OmpeneneHne 4acTOThl U IEpHoJia KoieOaHuii MPY>KUHHOTO MAasSTHHUKA.

3. HccnemoBanue 3aBUCUMOCTH TMEpHOJIa KOJIEOAHHM MOABEIICHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.

4. HccnenoBaHue 3aBUCUMOCTH TIepUOia KOJIeOaHUM PY>KUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. TIpoBepka HE3aBUCUMOCTH IMEpPUOJA KOJEOAHWI rpy3a, MOABEIHIEHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. ONbITEI, JACMOHCTPUPYIOIIME  3aBUCUMOCTh  MepHoJia  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus CBOOOJHOTO MaJIeHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
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ONEeKTpOMarHuTHOE  MoJie.  DJEKTpOMarHuTHele  BoiHbL.  CBoMcTBa
ANEKTPOMArHuTHbIX BOdH. [llkana siekTpoMarHWTHBIX BOJH. Mcmosb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

DneKTpoMarauTHas npupoga csera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbI€ SIBJICHHS.

JlyueBas  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsmosmmHenHoe
pacnpoctpanenue ceera. 3atMenus ConnHna u Jlynsl. Otpaxenue ceta. [nockoe
3epKaJIo. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jluaza. Xom nydeit B JnuH3e. OnTuyeckas cucrema (¢oToarnmapara,
MHUKpOCKONIa M Tejeckoma. ['ma3 kak onrTuyeckas cuctema. bin3opykocTs U
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoToHa. CrioxeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tonmy4yenune n300paxxeHU# B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.

[IpenomiieHue cBera.

OnTuyecKuil CBETOBO/I.

Xox ydei B coOuparorieit JInH3e.

XoJ Jiy4er B paCcCEeUBAIOLIEH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIIBIO JIMH3.

. Ilpunnun nevictBus goTtoanmapaTa, MUKPOCKOIIA U TEJIECKOMA.

10. Monens ria3a.

11. Pa3noxeHue 6e510ro cBeTa B CIEKTP.

12. [lomy4yeHue 6e0ro cBETa MPH CI0XKEHUH CBETA Pa3HbIX I[BETOB.

Jlabopamopusie pabomel u onvimel.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPAKEHHUSI CBETOBOTO Jiyya OT YIJia
najIeHusl.

2. M3yueHue xapakTEpUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCUMOCTH yIJla MPEJIOMJIEHUS] CBETOBOTO JIy4ya OT yIJia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. TlonmydyeHue n300paxxeHUI ¢ MOMOUIbIO COOMPAIOIIEH JTUH3BI.
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5. OmnpeneneHue GOKYCHOTO PACCTOSHUS U ONITHYECKOW CHITBI COOMPAFOIIIEH
JIVH3BI.

6. OTBITHI 1O PA3JI0KEHUIO OEJIOT0 CBETAa B CIIEKTP.

7. OnbITHl IO BOCHPUSITHIO IIBETA MPEAMETOB MpPH WX HAONIOJACHHH 4Yepes
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble ABJI€HHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue u NMoromeHne ceeta aroMoM. KBaHThl. JIMHENYaThle CIEKTPHI.

PamnoaktuBHOCTE. Ab(a-, 6eTa- u ramma-usnydenus. CTpoeHHEe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sxpa. Msoromsl.  PannoakTuBHBIE
npeBpaienus. [lepron monypacmnana aTOMHBIX SIEP.

SnepHbie peaknuu. 3aKOHBI COXPaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
DHeprus cBsi3M aTOMHBIX snep. CBsi3b Macchl U 3Hepruu. Peakiuu cuHTe3a u
nenenud saep. Ucrounuku 3aeprun CosHIa U 3BE3]I.

SAnepnas sHepretka. J[eWCTBUS paguOAKTUBHBIX HW3JIYYEHUH HA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

CrexTpbl U3Ty4EeHUS U MOTJIOLIEHUS.

CrexTpsl pa3IuvyHbIX a30B.

CnekTp Bogopo/a.

Habmronenue tpexoB B kamepe Busbcona.

PaboTa cuéTunka HOHU3UPYIOUIUX U3ITYYCHUH.

Peructpanus n3mydeHus: IPpUPOIHBIX MUHEPATIOB U MTPOJTYKTOB.

./Iaﬁopamopnbte pabomul u onvimel.

1. HaGnroaeHue CIIONIHBIX U JUHEHYATHIX CIIEKTPOB U3JIyUECHUS.

2. WccnenoBaHue TPEKOB: MU3MEPEHHE SHEPIMU YaCTUIIBI 1O TOPMO3HOMY

nytH (1o dpoTtorpadusim).

3. M3mepenue painoakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--0000IITAIONTUN MOYIIH IPEIHA3HAYCH JIJIsi CHCTEMaTHU3aIuH
u  0000IIeHHS  TPEIMETHOTO  COACpXKaHWA U OMbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAK)Ke JJIs MOJTOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy T0 (u3uke s 00y4aromuxcs,
BBIOPABIIKX ATOT y4EOHBIN MpeaMeT.

[Ipy U3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEeATEIIbBHOCTH, HA OCHOBE KOTOPBIX 00eCeurBaeTcsl JOCTHKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, GopMupyercs
€CTEeCTBEHHOHAyYHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOJOB MCCIICIOBAHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3MUECKHE
ABJICHUSI, TPUMEHSS T[OJy4YeHHbIE 3HAHUS, peuaTh 3ajJadyd, B TOM YHUCIE
KAuE€CTBEHHbIE U AKCIIEPUMEHTAJIbHBIEC.

o a0k~ wdh ke



[IpyHIMNMATBEHO IEATENBHOCTHBIM XapakTep NAHHOTO pa3zesia pean3yeTcs
3a CUéT TOro, 4To OOYyYarolUecs BBIIOJHAIOT 3aJaHMs, B KOTOPBIX UM
IIpeJIaracTcs:

Ha OCHOBE IIOJIyYUEHHBIX 3HAHUW pacro3HaBaTb M HAYYHO OOBACHATH
(duznyecKue SBICHUS B OKPYKAIOLIEH IPUPOJIE U TOBCEAHEBHOM KU3HM;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCIIE JUIsl IPOBEPKH FMIIOTE3 U MOJYyYEHUsI TEOPETUYECKUX BBIBOJIOB;

OOBSICHATH Hay4YHbIE OCHOBBI HAMOOJEE€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCTI0JIb30BAHMS PA3JINYHBIX HCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHIOB
DHEPI'UH.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenue (Hu3MKU Ha ypOBHE OCHOBHOTO O0IIEro 0Opa3oBaHUsI HAMpPaBICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbprare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

MIPOSIBJICHUE WHTEPECA K UCTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCHUKCKOMN
bu3nyuecKoil HayKu;

IIEHHOCTHOE OTHOIIICHUE K TIOCTHYKCHUSIM POCCUUCKUX YIEHBIX --(DU3HKOB,;

2) rpamJIaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJE€HUMU OOIIECTBEHHO 3HAUYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKCHUMN
busuKu;

OCO3HAHHME BAXKHOCTH MOPAIbHO--3THYECKUX MPUHIIUIIOB B JESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

BOCIIPUSITUE ACTETUYECKUX KauecTB (U3MUECKOW HAyKu: €€ TapMOHHYHOIO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

OCO3HaHWE IEHHOCTH (U3UYECKOM HAyKW KaKk MOIIHOTO MHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHSI TEXHOJIOTHUM, BaXXKHEMIIEH COCTABIIAIOLICH
KYJBTYPBI;

pa3BUTHE HAy4yHOM J0OOO3HATEIBHOCTH, HWHTEpeca K UCCIeI0BATEIbCKON
NeATEIIbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOUMOHAJIBHOIO
0/1aromoJIy4us:

[1 oco3HaHHWE UEHHOCTHM O€30MacHOro oOpas3a JKU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU TMpaBHJI OE30MacHOr0 TMOBEJEHUS Ha
TpaHCIIOPTE, Ha JIOpPOraxX, C AJIEKTPUUECKHUM U TEIUIOBBIM 000pYy/IOBaHHWEM B
JOMAITHUX YCIIOBHSIX;

c(hOpMHUPOBAHHOCTH HaBbIKA pedieKCHu, TPU3HAHKUE CBOETO MpaBa Ha OUTHOKY
Y TaKOro K€ IpaBa y APyroro 4eioBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

AKTUBHOE YYacTH€ B pEIICHUM TMPAKTUYECKHX 3aj1ad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoia, Kpas) TEXHOJOTHYECKOH W
COIIMAJILHON HAIMpaBJIICHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (DU3NUYECKHUX
3HAHUU;

UHTEpEC K MPAKTUYECKOMY U3YyUECHUIO NMPOodecCcuil, CBI3aHHBIX C (PU3UKOM;

7) IKOJIOTHYeCKOr0 BOCIIMTAHUSA:



e OpHUEHTAlUs Ha NpPUMEHEHHE (U3MYECKUX 3HAHUW AN pelIeHUs 3a7ad B
00JIacTH OKpYy’XKaroliel Cpeapl, IUIAHUPOBAHMS TOCTYIKOB M OLEHKH UX
BO3MOXHBIX MOCTIEICTBUI I OKPY>KAIOLIEH CpeIbL;

e OCO3HaHHE TJOOAIBHOTO XapakTepa JKOJOTHMYECKUX MpodiieM U MyTel ux
peleHus;

e 8) amanTanum K HM3MEHSIOIIUMCH YCJIOBHUSIM COUMAJIBbHOH W NMPUPOIHOI
cpelbl:

e TMOTPEOHOCTP BO B3AaUMOJICHCTBUU TIPU BBHIMOJIHEHUHM HCCICAOBAaHUN U
MPOEKTOB (PU3MUECKON HAMpPaBIEHHOCTH, OTKPHITOCTH OMBITY M 3HAHUSAM
ApYyTHX;

e TIOBBIIEHHWE YypPOBHS CBOEH KOMIIETEHTHOCTHM 4Yepe3  MPaKTHUYECKYIO
JeSITeNIbHOCTD;

e TOTPeOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHMIA, B TOM 4YHCJe (POPMYITUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SABIICHUSX;

e OCO3HaHUE JEPUIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEW B o01acTu
busuKy;

e IUIAHMPOBAHHE CBOETO PA3BUTHS B MPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;

e CTpPEMJICHUE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBS3U MPHUPOJBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e OIICHKAa CBOUX [JEHCTBUI ¢ Y4Y€TOM BIMSHUS Ha OKpPYXKAlOIIyl0 Cpeny,
BO3MO>KHBIX TJI00ATBHBIX TTOCTEICTBHIA.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesynabTaTe OCBOCHHMS TpOrpaMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
oO1mrero oopazoBanus y o0ydarorierocs: OyayT cpopMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE MTO3HABATEIbHBIC YHUBEPCATbHBIC YUeOHbIE NCHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISITUBHbBIC
YHUBEpCaIbHbIC YUeOHbIC TCUCTBUSI.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBUS
ba3oBble jornueckmne aeiicTBUs:

e BBIBISITH W XapaKTEpU30BaTh CYIICCTBEHHBIC TMPU3HAKH OOBEKTOB
(siBNIEHUI);

e YCTaHABIWBAThH CYIICCTBCHHBIA MPHU3HAK KJIAaCCH(PUKAIINHA, OCHOBAHMS JIJIS
000011IeHNS U CPaBHEHUS,

e BBISBIISITH 3aKOHOMEPHOCTH M IMPOTHUBOPEUHS B paCCMAaTPHUBAEMBIX (haKTax,
JTAHHBIX U HAOJFOCHHSX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHUSIM;

e BBIBJISTh NMPUUYUHHO--CICACTBEHHBIC CBS3U TMPHU H3YUYCHUH (PU3NUECKUX
SIBJICHUHA U TIPOIIECCOB, JETaTh BBIBOJIBI C MCTIOIB30BAHUEM JICTyKTUBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(U3UYECKUX BEIIMYHH,

e CaMOCTOSITEIBHO BBIOMpATh CMOCOO pemieHus ydeOHol (u3nyeckoi
3amaun (CpaBHEHHWE HECKOJIBKMX BapHUaHTOB PEIICHHS, BBIOOp Hamboee
MOIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPUECR).



Bba3oBnlie ucciiegoBaTe/ibCKUe 1eCTBHUA:

MCIIOJIb30BaTh BOIIPOCHI KAK MCCIEN0BATENBCKUI HHCTPYMEHT TO3HAHMS;
MIPOBOAUTH IO CAMOCTOSITEIBHO COCTABJIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJbIIOE HCCIAeA0OBaHUE (PU3UUECKOTrO
SBJICHUS;

OLICHMBaTh HAa MPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UJIU IKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMyYIHpPOBaATH 0000IIEHNS M BHIBOJBI 110 PE3yJIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIIBITA, UCCIICIOBAHMS,

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUIECKUX
MPOIIECCOB, & TAKKE BBIJIBUTAaTh MPEANOI0XKEHUS 00 UX PAa3BUTHU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ nundopmanmeii:

MPUMEHSTh Pa3JIMYHbIE METO/Ibl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WIA JIaHHBIX C Y4ETOM MPENIOKEHHOU Yy4eOHOU
busnyeckoit 3a1auu;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH WH(OOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENLHO  BBIOMpaTh ONTUMAIbHYIO (GOpPMY TPElICTaBIICHUS
uHQOpMaAIlUM W WJUIIOCTPUPOBATH pellaeMble 3aJa4dl  HECIONKHBIMU
CXeMaMH, uarpaMMaMu, HTHOU rpadukoi U ux KOMOUHAITUSIMH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIbHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

B XOJ€ OOCYXIEHUs y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT ¥ IPOEKTOB 33J]aBaTh BOMPOCHI IO CYLIECTBY 00CYKIAEMOIl TEMBI U
BBICKA3bIBaTh WJEH, HALIEJICHHbIE Ha PELIEHUE 3a/ayd U TNOJJEpKaHHE
O1arokeIaTeIbHOCTH OOIICHUS;

COMNOCTABJISATh CBOM CYXIEHUS C CYXKICHUAMH JPYTMX YYaCTHUKOB
Juanora, oOHapyXKMBaTh pa3IMule U CXOACTBO MO3UIIH;

BBIPAXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
myOJUYHO MPEICTABISATH PE3YIbTaThl BBIMOJHEHHOTO (PU3UYECKOTO OMBITA
(9KCTIEpUMEHTa, UCCIEeI0BaHUs, IPOCKTA);

MOHMMAaThb W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHIHOM U
WHIUBUIYyAIbHOW paboThl MpPU PEIICHUHW KOHKPETHOM (HU3UUECKOM
poOJIEMBI;

NPUHUMATh LIeJId COBMECTHOW AESTENbHOCTH, OPTaHU30BBIBATH JEHCTBUS
no e€¢ JOCTHXKEHMIO: paclpeleisTh pOJu, OOCYXIaTh IMpoOLEecChl U
pe3yJbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOJIBKUX JIFOCH;
BBITNIOJIHATH CBOIO YacTh pabOThI, JOCTUTasl KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIpPAaBJIECHUIO WU KOOPAUHHUPYS CBOM JIEUCTBUS C JIPYTUMU
YICHAMH KOMaH/IbI;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSAM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM yUaCTHUKAMU B3aUMOECHCTBHUSL.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBHSA



Camoopranu3anus:

BBISBJISITH MTPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CHUTYAIHsIX, TPEOYIOIIIX
JUTSL pelieHus (PU3UUSCKUX 3HAHUM;

OPUCHTHPOBATHCA B  PA3IMUYHBIX [OAXOJAaX MPHUHATHS  PEIICHUIN
(MHOIUBUYyaIbHOE, TPUHATHE DPEIICHUS B TPYIIE, MPUHSATHE PEIICHUH
TPYIIION);

CaMOCTOSITENTHO COCTaBJIATh AJITOPUTM PelieHUsT (PU3MUSCKON 3aaun W
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH MIPeiaracMbie BApUAHTHI PEIICHUH;
JieaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTpOJII), 3MOIIPIOH3JIBHLIﬁ HHTECIJICKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTyalluy U Npejararh 1jiaH €€ N3MEHEHHUS,
OOBSICHATH NPUYUHBI  JOCTHMKEHHS  (HEJOCTWIKEHHS)  Ppe3yJlbTaToB
NESITEIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTH (B TOM YHUCIIE B XOJl BBIIOJHEHUS
($u3MYECKOTO HUCCIEOBaHMSI WJIM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCS CUTYallUld, YCTAHOBJEHHBIX OLIMOOK,
BO3HHMKIIMX TPYJIHOCTEM;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LIEJIHN U YCIOBUSM;

CTaBUTb ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JIPYroro;
IPU3HABATh CBOE MPaBO Ha OIIMOKY MpHU perieHnH (PU3NUIECKUX 3aa4 UK
B YTBEPKJICHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

HHPEAMETHBIE PE3YJIBTATBI

K konIy oOyuenus B 7 kJjacce rnpeaMeTHbIC pe3ybTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIONIb30BaTh  MOHATHS:  (U3MUecKMe M XUMHUYECKHUE  SIBJICHMS,
HaOJIOICHUE, SKCIEPUMEHT, MOJEIb, TUIOTE3d, €AUHUIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYECKOE [JIBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, pPABHOACUCTBYIOIIAS
cuna, aedopmanus  (ymopyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sBieHus (audQysus, TEMIOBOE JBUKEHUE YaCTUI] BEIIECTBA,
paBHOMEpPHOE  JIBI)KEHHE, HEpaBHOMEPHOE  JABW)KCHHUE, HHEPLHS,
B3aUMOJICUCTBUE TE€J, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHON OCHIO
BpaleHus, Tmepenada JaBiCHUS TBEPABIMU TeEJIaMH, >KUIKOCTSIMH U
razamu, atMocepHoe JaBieHHE, IUIaBaHHE TeJl, IPEeBpaALICHUS
MEXaHUYECKON SHEPTruu) MO OMUCAHUI0 MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX TJaHHOE (PU3HUECKOe SBICHHE;
pacrmo3HaBaTh TPOSIBICHHE M3YyYEHHBIX (HU3MUECKUX SIBICHUNA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBJIICHUS B MPUPOJE:



IPUMEPBI JABUKEHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKMBOW M HEXKUBOU
IPUPOAE, NCUCTBUE CUIBI TPEHUS B IPUPOAE U TEXHUKE, BIIUSHHE
aTMOoc(epHOro JaBJIEHUs Ha KUBOM OpraHM3M, IJIABaHUE PbIO, phluary B
TEJe YeJIOBEKA, IIPU STOM IEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIJIETISITH CYILIECTBEHHBIE CBOWCTBA (IPU3HAKH) (PU3NUECKUX SIBJICHUI;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TE€N M (PU3NYECKUE SIBICHUS, UCIIOJIB3YS
¢u3znueckue BeIUMYMHBI (Macca, 0OBEM, IUIOTHOCTh BEIIECTBA, BPEM,
IIyTh, CKOPOCTb, CPENHSSA CKOPOCTh, CHJIA YIPYTOCTH, CHJIA TSKECTH, BEC
Tena, CWIa TPEeHus, JAaBieHue (TBEPIOro Tena, JKHUIKOCTH, Tras3a),
BBITAJIKMBAOIIAsl CHJIa, MEXaHWYECKas padoTa, MOUIHOCTb, IUIEYO CHJIbI,
MOMEHT CHWJbI, KOA()(PHUIMEHT TOJE3HOTO JEWUCTBUS MEXaHU3MOB,
KMHETHYECKass M NOTEHLHMAJIbHAS SHEPrus), NpPU ONHCAHHHM IPaBUIBHO
TPaKTOBaThb  (PU3WYECKUI  CMBICT  HUCHOJB3YEeMBIX  BEJIMYMH, UX
0003HAUYEHUS M EIUHUIBI (PU3NYECKUX BEIMYMH, HAXOJUTh (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJIb3Ysl IIpaBUja CJIOKEHHs CUII (BAOJb OJHOW mpsiMoii), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumena, MpaBUJIO paBHOBECHs pbluara (0J10Ka),
«30JI0TO€ IIPaBUJIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHU4ECKOM
OHEPruM, NpPHU HTOM JaBaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHAa H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SABJICHHS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil MpPaKTUKO-OPUEHTUPOBAHHOIO XapakKTepa:
BBISIBJISITh TIPUYMHHO--CIICACTBEHHBIE CBS3H, CTPOUTh OOBSICHEHHE u3 1-2
JIOTUYECKUX I1aroB ¢ Onopoil Ha 1—2 M3ydyeHHBIX CBOWMCTBA (PUIMUYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemiate pacu€THble 3amadyd B |—2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaju3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE YCJIOBHE, MOJCTABIATh (PU3MUECKHE
BEJIMYMHBI B (OPMYJBI U MPOBOAMTH Pacd€Thl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
MOJIYYeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEUIUTh NpPU MOMOLIU
(U3MYECKUX METOJIOB, B OITMCAHUH UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkeHue  (TUNoTesy),  pa3idyaTh U UHTEPIPETUPOBATH
MOJIYYeHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI IO €70 pe3yJIbTaTaMm;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
bu3IecKux CBOMCTB Tel: dbopmynrpoBaTh IPOBEPSIEMBIE
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000PYA0BaHHUS,
3aIlMChIBaTh XO/1 ONbITa U (POPMYIUPOBATH BHIBOIBL;



BBIIIOJIHATh MPAMBIE W3MEPEHHUS PACCTOSHMS, BPEMEHH, MAacChl Teda,
o0b€Ma, CHUIIBI U TEMIEPATYpbl C MCIOJIb30BAHUEM AaHAJIOTOBBIX U
u(pPOBBIX MPUOOPOB, 3alUCHIBaTh IIOKA3aHUsS MPUOOPOB C YUYETOM
3aJaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHU;

IPOBONUTDH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BEIMUYUHBI OT
JPYrofl C HCIOJIB30BAHUEM MPSAMBIX H3MEPEHUH (3aBUCHMOCTH IyTH
PaBHOMEPHO JBIJKYIIETOCS Tella OT BPEMEHM JABM)KEHUS TeJa, CHIIbI
TPEHUSI CKOJILKEHHUS OT Beca Tea, KayecTBa 00padOTKH MOBEPXHOCTEN Tel
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYrOCTA OT YIUIMHEHUS NPYKUHBI, BBHITAIKUBAIOIIEH CHUIIBI OT 00BEMA
NOTPYKEHHOM YacTH TeJla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJIa, OT TIIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
TUTaBaHMsSI TEJ, YCIOBHMI paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIIEJOBAaHUSA, COOMpaTh YCTAHOBKY U
BBINIOJIHATh W3MEPEHUs, CJenysl MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHONW 3aBUCUMOCTH (DU3MUYECKUX BEIMYMH B BHUJE
IOpEJIOKEHHBIX TaONull U TpaduKOB, AENaTh BBIBOJBI M0 pe3ysbTaTaM
UCCJIEI0BAHNS;

IPOBOJNUTHh KOCBEHHBbIE H3MEpPEHMs (PU3MUYECKHX BEIUYUH (IJIOTHOCTH
BEILECTBA JKUIKOCTH M TBEPIOrO Te€la, CHJIA TPEHHUS CKOJIBKEHHS,
JABJICHUE  BO3AyXa, BbITAJIKMBAIOUIAs  CHJIA, JIEWCTBYIOIIAas  Ha
NOTPY’KEHHOE B JKUIKOCTh TeJO, KOA(D(PUIMEHT MOJIE3HOTO JEHUCTBHS
NPOCTBIX MEXaHWU3MOB), CIEAys MNPEIIOKEHHOM WHCTPYKUUU: MPHU
BBINIOJIHEHUH HW3MEPEHHN COOMpPATh SKCHEPUMEHTAIBHYIO YCTaHOBKY H
BBIYHCIIATh 3HAUEHHE HCKOMOW BEJIMYMHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BECBI, TEPMOMETp, IWHAMOMETD, COOOIIAIOIINECS COCY/bI, OapoMeTp,
phIyar, NOJBUKHBIN U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTD;
XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOPOM HA HX ONUCAaHUA (B TOM 4YHUCIE:
NOJAIIMITHAKY, YCTPOMCTBO BOJONPOBOJA, TUAPABIMYECKHNA Ipecc,
MaHOMETP, BBICOTOMED, MOPIIHEBOI HACOC, ApEOMETP), UCIIOJIb3Ys 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SBJICHUA MU HEOOXOAMMBbIE (PU3UUYECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEphl  (HAXOAUTh  WHGOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIMOIb30BaHUS (U3MYECKUX 3HAHUM B TMOBCEIHEBHOMN
KU3HU 711 oOecrnieueHusi 0€30MacHOCTU MpU oOpalieHuu ¢ nmpudbopamu 1
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS U COOIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEAEHUS B OKPYKAIOILIEH CpeEE;

OCYILIECTBISATh OTOOp HCTOYHUKOB uHH(popmauuu B VHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOILIHUXCS



3HAHUW W TYTEM CPABHEHMS PA3JIMYHBIX HCTOYHUKOB  BBIACIATH
uHpOpMaIMIO, KOTOpas SBISETCS HPOTHUBOPEYMBOM WM MOMKET OBITh
HEJJ0OCTOBEPHOW;

UCIIOJIb30BAaTh MPHU BHINIOJHEHUH YUEOHBIX 33JJaHUI HAy4YHO--TIOMYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  CcOAep X aHHs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTEpHeET, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpazoBaHus HHPOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHCHbMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaAIuU (HU3HUECKOTO COJEPKaHUSA, B TOM
qucie MyOJMYHO JAenaTh KPaTKUe COOOLIEHHsI O pe3yibTaTax IPOEKTOB
WIM y4YE€OHBIX MCCIENOBAaHWW, MpPU 3TOM TPaMOTHO HCIOJb30BATh
U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE MTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB MU HCCIEIOBAaHUM paclpenenirh
OO513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTABJICHHBIMH 3aJa4aMH,
CIICIUTh 3a BBIIOJHEHUEM IIJIaHA JEUCTBUM, aJCKBaTHO OLICHUBATH
COOCTBEHHBIH  BKJaX B  JESATENIBHOCTb  TPYIIbI,  BbICTPAaUBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYIKAIOLIUX.

K xonIy oOyuenus B 8 kiacce rnpeamMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJI, arPETaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbIE TE€Na, HACHIUIEHHBII WM HEHACHINIEHHBIA IMap, BIAKHOCTH
BO3/1yXa, TEMIEepaTypa, BHYTPEHHSsS DJHEPrus, TEIUIOBOW JBUTATEIb,
DJIIEMEHTAPHBIN AIEKTPUUYECKUHN 3apsAll, DIEKTPUUYECKOE TOJIE, TPOBOIHUKU
Y JUDJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUIN TOK, MATHUTHOE TI0JIE;
pa3nuyath ABJIEHUS (TEIJIOBOE pPAacCUIMPEHUE M C)KaTHe, TeIulonepenaya,
TEIUIOBOE PABHOBECHE, CMAYMBAaHUE, KAIWUISPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAIMsl, IUIaBJIEHWEe, KpUCTaUIM3alus (OTBEpAEBaHUE), KHUIICHHE,
TeIuIonepesaya (TEerIOnpOBOAHOCTb, KOHBEKLM, U3ITy4YEHHE),
AIIEKTpU3aLMs TeJ, B3aUMOJIECUCTBUE 3apsI0B, NEUCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJCUCTBUE MArHUTOB, JECHCTBUE
MarHUTHOTO TOJISl Ha TIPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAS MHTYKIIHS)
[0 OIMCAHMI0 MX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MIOBEPXHOCTHOE HATSHKEHUE M KANWUIAPHBIE SBICHHUS B IIPUPOJE,
KpUCTAJUIbI B mpupoxae, usinydeHue CoaHLa, 3aMep3aHue BOTOEMOB,
Mopckue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, dJIEKTPUUECKUE
ABJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid TOJOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emuie, NOJSIPHOE CUSIHUE, IIPU 3TOM MEPEBOJUTH MPAKTHYECKYIO 3a/1a4y B



y4eOHYI0, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKU) (U3HUIECKUX
SIBJICHUU

OMHCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYCCKUE SIBJICHUSI, UCTIOJIb3YS
dbu3nYecKre BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSS YHEPTUsI, KOJTUIECTBO
TEIUIOTHI, yJEJIbHASA TEIUIOEMKOCTh BEIIECTBA, YJIeJIbHAsA TEIUIOTa
IJIaBJICHUsI, yJeJbHAs TEIUIoTa MapooOpa3oBaHMs, YjelIbHAs TeIUIoTa
CropaHusi TOIUIMBA, KOA(DQPHUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM
MAIlIMHBI, OTHOCHUTEJIbHAS BIIAXKHOCTH BO3/YyXa, JJICKTPUYECKHUUN 3apsi,
CUJIa TOKA, JJICKTPUUYECKOE HAIPSHKEHHUE, CONPOTHUBIIEHUE IPOBOJIHUKA,
yAeITbHOE  CONPOTHBIEHWE  BEMIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTr0 TOKa), TMpPU  ONHUCAHWUU MPABUIBHO  TPAKTOBATh
(bU3UMYECKUIl CMBICT MCTOJb3YEeMbIX BEITUYHH, 0003HAYEHUS W CIMHUIIBI
GU3MYEeCKUX BEIWYMH, HAXOAWUTHh (OPMYIBI, CBSI3BIBAIOIINC JTAHHYIO
(GU3NYECKYIO BEIMYMHY C JPYTHUMH BEIMYMHAMH, CTPOUTH TpaduKu
M3YUYEHHBIX 3aBUCHMOCTEH (PU3HUYECKUX BEITUYNH;

XapaKTepHU30BaTh CBOMCTBa TeJ, (U3MYECKHE SBJICHUS W TPOLECCHI,
HCIOJIb3Yysl OCHOBHBIE TMOJIOKEHUSI MOJEKYJISIPHO--KMHETUYECKOW TEOpUHU
CTPOCHHUSI BEIIECTBA, MPUHIIMII CYINEPHO3UILIMHU TOJe (Ha Ka4yeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHS 3apsja, 3akoH Oma JijIs ydacTKa IeIH, 3aKOH
Jlxoyns—JleHiia, 3akoH COXpaHEHMsSI DHHEpPrud, TMpPU HTOM JaBaTh
CJIOBECHYI0 (hOPMYJIMPOBKY 3aKOHA W 3alMChIBaTh €r0 MaTEMaTHYECKOE
BBIPAKEHUE;

OOBSICHATh (PU3MYECKHUE MPOLECChl U CBOMCTBA TEJl, B TOM YHCIEC U B
KOHTEKCTE CUTYallMi MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BHIABIATH
MPUYUHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYECKUX
1aroB ¢ Omnopod Ha 1-2 W3y4eHHBIX CBOMCTBA (PUBMUECKUX SIBICHUIA,
(bU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peliath pacy€THhlE 3aJadyd B 2—3 JEUCTBUS, MCIOIB3YS 3aKOHBI H
dbopMyIbl, CBs3BIBAIOIIKME (PU3MUECCKHME BEIWYMHBI: Ha OCHOBE aHalM3a
YCJIOBUS 3aJlauM 3allUChIBaTh KPAaTKOE YCJOBHE, BBISBIATH HEIOCTATOK
JAHHBIX JUIS pelIeHUs 3ajladyd, BBIOMpATh 3aKOHBI U (HOPMYIIBI,
HEOOXOJMMBIC i1 ©€ pelieHus, MPOBOJIUTH pacuéThl W CpPaBHHUBATH
MOJTy4Ye€HHOE 3HAaUCHNEe (PU3NUECKON BETUYMHBI C M3BECTHBIMU JaHHBIMU;
pacro3HaBath MpoOJEeMbl, KOTOpPbIE MOXHO pPEIIUTh MpPU TOMOIIH
(U3UYECKUX METOJIOB, HWCIIOJb3Yysl ONMHCAHUE HWCCIEIOBAHUS, BBIICISIThH
MPOBEPSIEMOE  MPEANOJIOKEHUE, OLEHUBATh IMPABUIBHOCTh TOPsIKA
MIPOBEJICHUS UCCIICIOBAHUS, JeaTh BHIBO/IbI;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTb JIaBJICHUS
BO3MlyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH TPOIIeCCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHUS BOJBI OT TEMIEPATypbl KUIAKOCTU U
Iom@aad €€ TMOBEPXHOCTHU, JJIEKTpHU3alMs TEeI W B3aUMOJICHCTBHE



ANEKTPUYECKUX 3aps/iOoB, B3aMMOJECUCTBUE IMOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHUTHBIX I[IOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHuTHOTO MOJII Ha NPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMATHHTA,
CBOMCTBa dJEKTPOJABUTATENsI TMOCTOSHHOTO TOKa): (OpMYIUpPOBATH
pOBEpsSEMbIE MPENOJI0KEHHS, COOUPATh YCTAHOBKY M3 MPEAJI0KEHHOTO
000pyZ0BaHUsl, OMUCHIBATH XO]1 OTbITAa U (HOPMYIUPOBATH BHIBO/IBI;
BBIIIOJHATh  NOPSIMBIE  U3MEPEHUS  TEMIIEPATypbl, OTHOCHUTEIBbHOU
BJQXHOCTH BO3JyXa, CHJIbl TOKA, HANpPSOHKEHUS C HCHOJb30BAHHEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPaBHUBATH
pe3yabTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
IPOBOJUTH HCCIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKON BEIUYHHBI OT
JIpyrol C  UCHOJb30BAaHUEM NPSMBIX H3MEPEHUN  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMAJAH IOMEPEYHOro
CEYEHMS U Y/IEIBHOIO COITPOTHUBIICHHS BEIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCJIENOBAHUE IOCIEAOBATENBHOIO M IMApPaJUIEIBbHOTO  COEAMHEHUM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHUs, CJenysl MPEeaJoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIMIl U TIpadUKOB,
JIeaTh BBIBOJIBI 10 PE3YJITATaM HCCIICIOBAHUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAesbHas
TEIJIOEMKOCTh ~ BEIIECTBAa, COMNPOTUBIEHUE MPOBOJHMKA, pabdoTra U
MOIIIHOCTh 3JIEKTPUYECKOI'0 TOKA): IUIAaHUPOBATH M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIEysl MPEIOKEHHON MHCTPYKIUHU, U
BBIYHCIIATH 3HAUEHUE BEJIMYNHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA HX ONUCAaHUA (B TOM 4YHUCIE:
CUCTEMa OTOIUIEHUS IOMOB, TMTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIBTMETP, CUETUMK JIJIEKTPHUYECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIIBHBIE
npuOOpbl, HarpeBaTeIbHbIE AIEKTPONPUOOPH! (IPUMEPHI), IIEKTPUUECKUE
IIPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUSI O CBOMCTBAX (PU3MUECKUX SIBJIEHUNM U HEOOXOJHUMBbIE
(bu3nUecKne 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTENIbHbIC
npuboOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (KUIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOIl, PEOCTaT), COCTABISATH CXEMbI 3JIEKTPUUECKUX
Lemnen ¢ MocaeAoBaTeIbHBIM U MapajuIeIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasziuyasi ycJIoBHbIe 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKUX IIeTel;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOr0 HCIOJB30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU



XKU3HU A oOecriedeHus: 0€30MacHOCTH MPH OOpaIleHUuH ¢ MpUdopamMu 1
TEXHUYECKUMHU YCTPOHCTBAMHU, COXpPAHEHHUS 370POBbS U COOJIOJCHUSA
HOPM 9KOJIOTUYECKOT0 TIOBEJICHUS B OKPY’KaIoLIeH cpee;

OCYWIECTBIISATh TOUCK HMHPOpPMaLUU (PHUIUYECKOTO COACPKAaHUS B
WHTepHeTe, Ha OCHOBE UWMEIOMIMXCS 3HAHUM W TyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIIEIATH HMH(OpMAIUio, KOTOpas
SIBIISICTCS IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
WCTIOJIB30BATh MPH BBIIOJHEHHH YICOHBIX 33aJaHUI HAYYIHO--TIOMYJISIPHYIO
JauTepaTypy (pU3MUEecKoro coAepKaHHs, CIPaBOYHbIE MaTepHAaIbI,
pecypcel ceti IHTepHET, BlajieTh IpuéMaMu KOHCTICKTHPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/IaBaTh COOCTBCHHBIC NHCHMEHHBIC W KpaTKHE YCTHBIE COOOIICHWS,
0000mass wHMOPMAIIUI0O U3 HECKOIBKUX HCTOYHUKOB (U3HUIECKOTO
COAepKaHUS, B TOM UHCIE IYyOJUYHO TMPEJICTABISATh PE3yIbTATHI
NPOEKTHON WJIM UCCIIEI0BATENLCKON AEATEIBHOCTH, MPH 3TOM T'PAMOTHO
UCTOJIb30BaTh HM3Y4YCHHBIM TMOHATUHHBIA ammapar Kypca (U3UKH,
COIPOBOKAAThH BHICTYIIJICHUE NPE3CHTAINEH;

OpY BBHIMOJHEHUH YYEOHBIX MPOEKTOB M UCCIEAOBAaHUMA (PrU3HUecKuX
IPOIIECCOB paclpeleNiaTh OO0S3aHHOCTH B TPyINIe B COOTBETCTBHH C
MIOCTaBJICHHBIMU 33/1a4aMH, CJICJUTDH 32 BBIOJHEHHEM IUIaHA JIEHCTBHIA U
KOPPEKTHPOBATh €ro, aJCKBaTHO OIICHUBAaTh COOCTBEHHBIH BKJIAJ B
JESITeTLHOCTH TPYIIIBI, BRICTPAaUBATh KOMMYHHKATHBHOE B3aMOJICHCTBHE,
TIPOSIBJISISI TOTOBHOCTh pa3peniath KOH(IUKTHL.

K xoHIy 00yueHus B 9 kJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCTIONB30BaTh TOHATHSA: CHCTEMa OTCuY€Ta, MaTepHalibHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABIMXKEHHUS, edopmanus
(ynpyrasi, mjgacTHuYeckKas), TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3Kku, LEHTP TSHKECTH, aOCONMIOTHO TBEPIOE TEJO,
LEHTP TSKECTH TBEPAOIO Tella, paBHOBECUE, MEXaHUYECKHE KOJIeOaHUus U
BOJIHBI, 3BYK, HMH(pa3ByK U yJIbTPa3ByK, 3JIEKTPOMATHUTHHIC BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaTbHO30PKOCTbD,
CHEKTpPbI MUCIyCKaHUs U MOIJIOIIEHus, alb(da-, OeTa- 1 raMmMa-u3Iy4eHUs,
U30TOIIbI, JICPHAS YHEPTETHKA,;

pasznuyath SBJICHUS (PaBHOMEPHOE M HEpPaBHOMEPHOE MPSIMOIMHEWHOE
JBHKCHHUE, PABHOYCKOPEHHOE TMPSMOJIIMHEHHOE [BIKEHHE, CBOOOTHOE
najJicHue TeJ, PABHOMEPHOE JBMKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBHE
TE€J, PEaKTUBHOE JIB)KEHUE, KOJieOaTeIbHOE ABMKEHHE (3aTyXaroliue u
BBIHYKJICHHbIE KOJIeOaHUsI), PE30HAHC, BOJHOBOE JBUKEHUE, OTPAXKEHUE
3ByKa, TNPSMOJIMHEHHOE PpacHpOCTpaHEHUE, OTPAKEHHE U TPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3sIoKEeHHE OEJIoTo CBeTa B
CHEKTp M CJIOXEHHE CIHEeKTPaJbHBIX LIBETOB, JUCIEPCUSl CBETa,
€CTECTBEHHAasl PaJMOaKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOrO CHEKTpa



U3ITyYEHHUs) 10 OITMCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3NYECKHe SIBICHUS B MPUPOJE:
MIPUJIUBBI U OTJIUBBI, IBMKEHUE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHU3MOB, BOCIPHUITHUE 3BYKOB IKHBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHAMH, 03XO, IBETa TE,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE NEWCTBHE BUIAMMOTO,
yIbTPa(PHOIETOBOTO W PEHTTEHOBCKOTO HW3IIYYCHHM, €CTECTBCHHBIN
panvoOaKTUBHBIN (POH, KOCMHUYECKHE ITy4H, PaJAMOAKTHBHOE H3ITy4YCHHE
OPUPOAHBIX MHHEPAJIOB, JEHUCTBHE pPAJMOAKTHBHBIX W3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), IMPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIICNATh CYIIECTBEHHBIE CBOMCTBA (IMPHU3HAKU) (PU3UUECKUX
SIBIICHUM;

OIKCHIBaTh U3yYEHHBIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIIOJIB3YS
¢usnyeckue BETUYMHBI (CpeHSi W MIHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBH)KCHUM, YCKOPEHHE, NEPEMEIIECHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUa YNPYTOCTH, CUJIA TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC Teja, HUMIYJIbC Tejla, HUMITYJIbC CHJIb,
MeXaHW4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPIUs Tena,
MOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS JHEPTUSl CKATOU
NPYKUHBI, KHUHETHYECKash SHEprus, IOJIHasg MEXaHU4ecKass >SHEeprus,
NEepPUOJI U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeJIb MPEIIOMIICHUS CPEAbl), TP OMUCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCMOJIb3YEMBIX BEIUYHH,
0003HAaYeHUs1 U EIUHULIBI (PU3MYECKUX BEIUYHMH, HAXOJIUTh (OPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTDH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOILECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIUI CYNEPIO3UIMA CWJI, NPUHUUI OTHOCHUTEIBHOCTH ['amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHbI OTPAXKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHMSI 3apsAI0BOTO U MAaCCOBOI'0 YHUCEI
IpU SIIEPHBIX PEakUusaX, MPU ATOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3alIUCBhIBATh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSACHATH (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHIABIIATH
NPUYUHHO--CJIEJICTBEHHbIE ~ CBSI3U, CTPOUTh OOBACHEHHE U3 2-3
JIOTUYECKUX I11aroB ¢ OMOpPOl Ha 2—3 M3y4YEHHBIX CBOMCTBA (PU3UYECKHUX
SIBJIEHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacy€THbIC 3amadd  (omMparolmuecs Ha CcucteMy w3 2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3aJayd 3alUCBhIBaTh KpPAaTKOE



YCIIOBHUE, BBISBIATh HEJOCTAIONIME WM M30BITOUHBIE JaHHBIC, BHIOMPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JIJISl PELIEHMS], IPOBOAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (HU3n4ecKon
BEJIMYMHBI,

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(¢u3NYECKUX METO/OB, MCIONb3Yysl ONHCAHUE HUCCIIEJOBAHMS, BbIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh NPABWIBHOCTh IOpSAIKA
NPOBENCHHUS]  UCCIENOBAHUS, JI€NIaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOAEHUI U OIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
¢uznyecKkux CBOWCTB Ted (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHUs! HHEPIUHU, 3aBUCUMOCThb IMepHoAa KoJeOaHWW MPYKUHHOIO
MasTHHKA OT Macchl Tpy3a M KECTKOCTU NPYXKUHBI U HE3aBUCUMOCTb OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasiokeHue Oenoro cBeTa B CHEKTP, U3yUYEHUE CBOMCTB M300pAKEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)K€HHsI IpeaMeTa B coOuparomien
JUH3€, HAOMIOJEHHE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0Opy/lOBaHUS, ONHUCBHIBAaTh XOJ ONbITAa U €ro  pe3yJbTaThl,
(GopMyIIMpOBaTh BHIBOJIBI;

MPOBOJUTH MPU HEOOXOJIUMOCTH CEPUI0 MPSAMBIX U3MEPEHUM, ONpeaesss
CpellHEee 3HAYeHUE U3MepAeMOl BeIMYUHBI ((POKYCHOE pacCTOSHUE
coOuparolmell JMH3bl), OOOCHOBBIBaTH BBIOOp crocoba M3MepeHus
(M3MepUTEIBLHOTO PUOOPaA);

NPOBOJIUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYHUH C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUH (3aBUCHUMOCTb IYyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBKEHUHM 0€3 HadallbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKa OT JJIMHBl HUTH, 3aBUCUMOCTHU
yria OTPa)K€HHs CBETa OT yIUIa IMMAJCHHS M YIJIa MPEJOMIICHHS OT yria
NajJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITEIbHO COOMpPAaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl MOJYYEHHOW  3aBUCHMOCTH
(bU3NYECKUX BEIMYMH B BUIE TAOIWIl ¥ TrpadHKOB, JIEJaTh BBIBOJBI I10
pe3yibTaTaM MCCIEI0BaHNUS;

NPOBOJUTh KOCBEHHbIE H3MEPEHUs] (U3MYECKUX BEIMYUH (CpeaHsis
CKOPOCTb M YCKOPEHHE Tejla TMpU PABHOYCKOPEHHOM JIBXKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, >KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHUS! CKOJBXKEHUS, MEXaHudeckas pabdoTa M MOIIHOCThb, 4YacTOTa M
nepuoJl KoieOaHWii MaTeMaTHYecKoro U TMPY>KUHHOTO MAasTHUKOB,
ONTHYECKasl Ccujga coOuparomeld JIMH3bI, PAJUOAKTUBHBIA  (OH):
IUTAHUPOBAaTh M3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY U
BBIIIOJIHATh U3MEPEHHUs, CIIEysl MPEIIOKEHHON MHCTPYKIUHU, BBIYUCIIATh
3HAYEHNE BEJIMYMHBI U aHAJIU3UPOBATh MOJIYUEHHBIE PE3YIBTAThI C YUETOM
3aJJaHHOU MOTPEIIHOCTU U3MEPEHHU;



cOOJII0AaTh MpaBUiIa TEXHUKU O€30MaCHOCTH NP padoTe ¢ 1a00paTOPHBIM
000pyIOBaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM H3YYEHHBIX (DU3UYECKUX MOJIENei:
MaTepuaibHas TOYKa, a0COMIOTHO TBEPJOE TEIO, TOUYCUHBIM HCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJElb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SI/IPa;

XapaKTepu30BaTh MPUHIMIBL  JACHCTBUS HU3YYEHHBIX MNPUOOPOB H
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha WX omucaHus (B TOM YHUCIE:
CIHIOMETP, TATYUKH TOJOKEHUS, PACCTOSHUS M YCKOPEHHMsS, paKera,
9XOJIOT, OYKH, TMepHckom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PHU3MYECKUX SBICHUA UM HEoOXoauMmble (U3HUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX HPUOOPOB M TEXHOJIOTMYECKUX MPOIIECCOB
OpU PEIICHUU Y4YEOHO--NPAKTUYECKUX 3a/lay, ONTHYECKHE CXEMbl JIs
NOCTPOEHUS N300paKEHHH B IIJIOCKOM 3€pKajie U coOuparonien JuH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGOPMALMIO O  IpUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUs (PU3UUECKHX 3HAHUNW B TOBCEIHEBHOU
KU3HH JIJIs1 oOecrieueHusi 6€30MacHOCTU MpU oOpalieHuu ¢ mpudbopamu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOJCHUSA
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH Cpeie;

OCYIIECTBISATh TOWUCK HMHPOpMAIMH  (PU3UYECKOTO COACpKAHUSI B
HuTepHeTe, caMOCTOATEIRHO (HOPMYIHUPYSI TOMCKOBBIN 3allpoc, HAXOAUTh
MyTH OTpEeNICeHUs] JOCTOBEPHOCTH TMOJYYCHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUN U TIOTIOJTHUTEIFHBIX HICTOYHHUKOB,

UCIIOJIb30BaTh MPH BHINOJHEHUH YUE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISIPHYIO
JaUTepaTypy (pU3MUECKOro coiepiaHHs, CIpPaBOYHbIE MaTepHalbl,
pecypcesbl cetu MHTEepHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIMU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIC NMUCHbMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE
uHGOpMaIlMUM U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOTrO COAEpIKAHMS,
nyOIMYHO MPEICTAaBIATh PE3ybTaThl IPOEKTHOM WK UCCIIEI0BATENbCKON
JESATENIbHOCTH, TPH 3TOM TPaMOTHO  HCIOJB30BaTh  HM3yUEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszaena (U3MKH U CONPOBOXKAATH
BBICTYIUICHUE TMpe3eHTaluell ¢ Yy4eTOM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
No ni/nt HanmeHoBaHMe pa3jeioB U TeM KosimvecTBo yacos DJIeKTpOHHbIe (LM (POBHIe)
B NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl

Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY/KAIOLIEro MHUpa

1.1 ®dusuka - HayKa o MPUPOe 2 bubmorexa LIOK
' https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 PU3MICCKHC BEMIMHEI 2 https://m.edsoo.ru/7f416194
1.3 EcTtecTBeHHOHAYYHBIN METOJI TO3HAHUS 2 bubnnorexa LIOK
' https://m.edsoo.ru/7f416194
Htoro no paznemny 6

Pasnean 2. [lepBoHayaibHbIE CBeIeHUS 0 CTPOCHHH BellleCTBA

2.1 CrtpoeHue BemecTBa 1 Bubmorexa IOK
' https://m.edso0.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 5 bubnmnoreka [JOK
' BEIIECTBA https://m.edso0.ru/7f416194
2.3 ArperaTHbIe COCTOSTHUS BEIIeCTBA 2 Bubmorexa IOK
' https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl
but6mmoreka [IOK
3.1 Mexanueckoe niienne 3 https://m.edso0.ru/7f416194
bu6nuoreka [IOK
3.2 HHepuuts, Macea, IIOTHOCTS 4 https://m.eds00.ru/7f416194
3.3 Cuna. Bugs! cun 14 Brbmrorexa [IOK

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



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

Hroro no pazneny

21

Pa3znea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEl U ra3oB

41 Hasnenue. llepenaya naBnenust TBEPALIMU 3 bubmuorexa [JOK
' TeJaMU, XXUJIKOCTSAMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
4.2 Jlasenne KuaKoCTH > https://m.eds00.ru/7f416194
bubmuorexa [JOK
4.3 Atmocheproe rasrenue 6 https://m.edso0.ru/7f416194
44 JlelicTBue ®UIKOCTH U ra3a HA 7 bubnmnoreka HOK
' MOTPY>KEHHOE B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus
bubnnoreka IIOK
51 Pabora n momsoCTS 3 https://m.edso00.ru/7f416194
bubnuoreka [IOK
5.2 Hpocreie Mexamu3mb! S https://m.eds00.ru/7f416194
bu6nuoreka [IOK
53 Mexanuteckas sHeprius 4 https://m.eds00.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

8 KVIACC

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

Ne i/

Pasznen 1. TensioBbI€ ABJIEHUS

KoanuecTBo 4acoB

Bcero

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PeCYPChI

11 CrpoeHue U CBOWCTBA BEIIECTBA 7 bubmumoreka LIOK https://m.edsoo.ru/7f4181ce
1.2 TemoBeie mpolLECcCh 21 bubmmoreka LIOK https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3zgen 2. diiekTpuyeckre 1 MAarHUTHbIE SIBJIEHUS
2.1 JICKTPHHECKHE 3apAbI. 3apKCHHbIE 7 bubnmoreka [{OK https://m.edsoo.ru/7f4181ce
TeJa U UX B3aUMOJICHCTBUE
2.2 [ToCcTOSIHHBIN IEKTPUUECKUIN TOK 20 bubmmoreka LIOK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIE SIBJICHUS 6 bubmuoreka [{OK https://m.edsoo.ru/7f4181ce
2.4 DneKTpOMarHuTHasi MHAYKIIHS 4 bu6mmoreka LIOK https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PeszepBHOE Bpems 3
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

9 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

Ne i/

Pa3zgen 1. Mexanuueckue siBJICHUA
MexaHU4EeCKOE IBUKEHUE U CIIOCOOBI

KoanuecTBo 4acoB

Bcero

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PeCYPChI

1.1 10 bubmuoreka [{OK https://m.edsoo.ru/7f41a4a6
ero ONUCAHUS
1.2 BsaumoneiictBue Ten 20 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPaHEHUS 10 bubmmoreka LIOK https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pa3nes 2. Mexannveckue KoJie0aHUsI H BOJHBI
2.1 MexaHn4eckue KoaeoaHus 7 bubnuoreka I{OK https://m.edsoo.ru/7f41a4a6
2.2 MexaHuuecKne BOJIHBL. 3BYK 8 bu6muoreka LIOK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paznen 3. DinekTpoMarHuTHoOE 1oJie ¥ 3JIeKTPOMATHUTHBIE BOJIHBI
3.1 DVICKTPOMATHHTHOE N10JIE 6 bubnuoreka L{OK https://m.edsoo.ru/7f41a4a6
AJIEKTPOMArHUTHBIE BOJIHEI
Hroro mo pazueny 6
Pa3nes 4. CBeToBbI€ SIBJICHHUS
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 bubnuoreka LIOK https://m.edsoo.ru/7f41a4a6
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 bubnuoreka LIOK https://m.edsoo.ru/7f41a4a6
4.3 PaznoxeHue 6e10ro cBeTa B CIIEKTP 3 bubnuoreka LIOK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3pnen S. KBanTOBBIC SIBJICHUA
51 HcmyckaHne 1 NOTIOEHHE CBeTa 4 bubmuoreka IIOK https://m.edsoo.ru/7f41a4a6
aTOMOM
5.2 CrtpoeHue aTOMHOTO sijipa 6 bubnmoreka [{OK https://m.edsoo.ru/7f41a4a6



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

5.3 \ SnepHble peakuu 7 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pazpgea 6. HOBTopnTenbno-oﬁoﬁmammnﬁ MOYJIb

6.1 KH;I?CT;E)CPIT:;;I :f;)?gm;i{;ec CONCpIRANIA 9 bubmuoreka I{OK https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102



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

HOYPOYHOE IIVIAHUPOBAHUE

7 KIIACC
KoanuecrBo
Ne ni/m Tema ypoka 4acoB
Bcero

1 JIBY>KeHUE YacTHII BEISCTBa 1
5 Ypoxk-uccnenoanue "[IpoBepka rumoTes3sl: JaTbLHOCTH MOJIETA MIAPUKA, MMYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, 1

yeM OoJibliie BpICOTA MmycKa"
3 dusuka — Hayka o npupoje. SABIeHus IPUPOIbI 1
4 Ou3nyecKue sIBICHUS 1
5 VYpoxk-uccnenoanue "VMizmMepenne TeMieparypsl IpyU HOMOILH KUAKOCTHOIO TEPMOMETpA U JaTuhKa 1

TeMneparypol”
6 duznyeckue BeJIMYUHBI U UX n3Mepenue Jlaboparopuas padora Nel 1
7 Metoap! HayuHOro no3HaHus. Onucanue GU3NYECKUX SIBICHUH ¢ TOMOIIBIO MOAETeH 1
8 Crpoenue BeriecTBa. ONBITHI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BEILIECTBA 1
9 VYpok-uccnenoBanue «ONbITH 0 HAOIIOACHUIO TEMJIOBOTO pacIIMPEHUs ra30By J1abopaTtopHas padota Ne2 1
10 ArperatHble COCTOSIHHSI BEIIECTBA 1
11 KonrponbHas pabora Jv\fgl (20mun) o teme "llepBoHayanbHbIE CBEJIEHUS O CTpoeHUH BeiecTBa".OcoO0EHHOCTH 1

arperaTHBIX COCTOSIHUHN BOJIBI.
12 Mexanudeckoe JBUKeHHe. PaBHOMEpHOE 1 HEpaBHOMEPHOE TBUKCHUE 1
13 Cxkopoctb. EnuHuIbI ckopoctu 1
14 Pacuer nyTu 1 BpeMeHU IBUKEHUS 1
15 WNuepuus. Macca — Mepa MHHEPTHOCTH Tell 1
16 [TnoTHOCTH BenecTBa. Pacuet macchl 1 00beMa Tella Mo ero MIOTHOCTH 1
17 JlaGopatopHas padota Ne3 «OmpeesneHue MIOTHOCTH TBEPIOTO TEIa» 1
18 Pemenue 3amau no teme "IlnoTHoCTh BeniecTa" 1
19 Cwita kak XapakTepuCcTHKa B3aumoaecTBus Ten. Cuna ynpyroctu. 3akoH ['yka 1




JlaboparopHas pabota Ned «/3yueHune 3aBUCUMOCTH pacTskeHus (aeopmanyin) npy>KMHbBI OT TPUITIOKEHHOM

20 1
CHJTBD)
21 [[IBnenue Tsrotenus. Cuiia TSKECTH 1
22 CBsi3b MEX1y CHIION TSKECTH U Maccoil Tena. Bec tena. Pemenne 3agau no teme "Cuna tspkectu" 1
23 Cuna TsDKeCTH Ha IpYTruX Iuranerax. Gu3nyeckue XapakTePUCTUKH TIaHET 1
24 N3mepenue cui. Jlunamomerp 1
25 Bec Tena. HeBecomocTh 1
26 CrnosxeHue IBYX CUJI, HAIIPaBJICHHBIX M0 OJHON NpsiMoi. PaBHOIEHCTBYIOIIAS CUTT 1
27 Pemenue 3amay no teme "PaBHozelicTBytomas cun'” 1
28 Cwiia TpeHus u e€ Bupl. TpeHue B IpUpPOE U TEXHUKE 1
29 JlaboparopHas pabota Ne5 «I/I3y11veH1/1e 3aBHCUMOCTH CHUJIBI TPEHHSI CKOJILKEHHUS OT CUJIBI JaBJICHUS U XapakTepa 1
COIPUKACAIONIUXCS TOBEPXHOCTEH»
30 Pemenue 3a1a4 Ha onpe/ieicHUe PaBHOICHCTBYFOIICH CHITBI 1
31 Pemenue 3amau o temam: «Bec Tenay, «I'padudeckoe nzodpaxkenue cuiny, «Cunbly, «PaBHOIECHCTBYOIIAS CHUID» 1
30 KonTponbhas pabota mo Temam: «MexaHndeckoe JBUKEHHE», «Macca, II0oTHOCThY, «Bec Tenay, «['padudeckoe 1
n300pakeHue crny, «CHb»
33 Jasnenne. CriocoObl yMEHBIICHHS U YBEJIINYCHHUS JTaBIICHUS 1
34 JlaBnenue ra3a. 3aBUCUMOCTH JIABJICHHS Ta3a OT 00bEMa, TeMITepaTyphl 1
35 [Tepenava naBneHust TBEPIABIMU TEIAMH, KUIKOCTAMU U razamu. 3akoH [Tackams 1
36 JlaBiieHre B KHUIKOCTH M rase, BEI3BAHHOE JICHCTBUEM CHITBI TSKECTH 1
37 Pemenue 3amau o Teme «JlaBieHue B )KUIKOCTH u ra3e. 3akoH [lackamsi» 1
38 CooOrmraronuecs coCcybl 1
39 I'mapasnnueckuii npecc 1
40 Manowmetpsl. ITopiiHeBoH KUAKOCTHBIN HAcOC 1
41 ATMmocdepa 3eMiIH U IpUYHHBI €€ CYIeCTBOBAHUS 1
42 Bec Bo3nyxa. ATMochepHOe 1aBlieHNe 1
43 N3mepenne armocdeproro nasnenus. OnbiT Toppudaenin 1
44 3aBUCUMOCTH aTMOC(HEPHOTO JABJICHHS OT BHICOTHI HAJl yPOBHEM MOPSI 1
45 bapometp-anepouna. ATmochepHoe TaBIeHHE Ha Pa3IMYHBIX BHICOTaX 1
46 Pemenue 3amau o reme " AtmocdepHoe napieHue" 1




47

I[eﬁCTBHe KHUOKOCTHU M I'a3a Ha IIOTPYKCHHOC B HUX TEJIO. ApXI/IMeI[OBa CHJia

1
48 JlaboparopHas pabota «Onpeenenre BRITATKUBAIOIIECH CUIIBI, IEHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B KHUIKOCThH)» 1
49 JlaboparopHas paboTa 1o teme «lccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPY>KEHHOM B 1
KUJKOCTb YacTH Tea»
50 [1naBanue ten 1
51 JlabopaTtopHast pabota "KoHcTpynpoBaHue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJIKHU U OIIpe/iesieHre e 1
rpy30M0abEMHOCTH"
52 Pemenne 3anau no remam: «IlinaBanue cynos. Bo3nyxormnaBanuey, «/laBiieHne TBEpAbIX TN, )KUIKOCTEN U Ta30B» 1
53 KonTtponpHast pabora o Teme «/laBieHue TBEpIbIX TEN, XKUAKOCTEH U Ta30B» 1
54 Mexanunueckasi pabora 1
55 MormHocts. EquHuIb MOIHOCTH 1
56 VYpoxk-uccienosanue "Pacy€t MOIIHOCTH, pa3BUBAEMOM MPU MOABEME 110 JIeCTHHIIE" 1
S7 [Ipoctsie Mexanu3msl. Peryar. PaBHOBECHE CHII Ha pbIyare 1
58 Prruaru B TexHuke, ObITY M npupoje. JlaboparopHas pabota «VccnenoBanue ycioBUi paBHOBECHUS phluaray 1
59 Pemenune 3ama4 no teme «Y cl10BUsI paBHOBECUS pblYara 1
60 Koadduunent noneznoro aercteus mexanusma. Jlaboparopnas padora «M3mepenne KII1J[ HaknoHHOM 1
IJIOCKOCTH
61 Pemenne 3agau mo reme "Pabota, momHOCTH, KITJI" 1
62 Mexanunueckas sHeprusi. Kunernueckasi 1 noTeHIMaIbHAs SHEPrus 1
63 3aKOH COXpaHEHHUsI MEXaHHUECKOW YHEPTUU 1
64 YPOK-3KCIIEpUMEHT 110 TeEME "DKCIIEPUMEHTAIBHOE ONPECICHNE U3MEHEHUSI KWHETUYECKON U MOTEHIIMAIbHOM 1
SHEPTUU MPU CKATHIBAHUM TeJa MO0 HAKJIIOHHOM MIIOCKOCTH"
65 KonTponbhas pabota no reme «PaboTta 1 MOIIHOCTh. DHEPTHUsI» 1
66 PesepsHslii ypok. Pabora ¢ Tekctamu o Teme "MexaHndeckoe IBrKeHne" 1
67 PesepBHbIii ypok. Pabota ¢ Tekctamu o teme "JlaBneHue TBEPIABIX TEN, )KUAKOCTEH U Ta30B" 1
68 PesepBHEIit ypok. PaGoTa ¢ Tekctamu 1o Teme "PadoTta. MomHOCTh. DHeprus" 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

(*)]
(e}




8 KVIACC

KoimuecTBo
Nenm/m  Tema ypoka 4acoB

Bcero
1 OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM T€OPUU U X ONBITHBIC MOITBEPKICHUS 1
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mopnenu TBEPIOTO, KHUAKOTO U Ta3000pa3HOr0 COCTOSIHUI BelllecTBa 1
4 OOBsicHeHHE CBOWCTB TBépI[E)I‘O, KHUJIKOTO W Ta3000pa3HOT0 COCTOSTHUI BEIIIECTBA HA OCHOBE IMOJIOKCHHIMA 1

MOJICKYJISIPHO-KUHETHUECKON TEOPHH
5 Kpucranmmmaeckue u amopdHbie Tena 1
6 CmauuBaHue ¥ KanwUIsIpHOCTh. [[oBepXHOCTHOE HATSXKEHUE 1
7 TemnnoBoe pacHIMpEHHUE U CKATHE 1
8 Temmneparypa. CBsi3b TEMIIEPATYPbl CO CKOPOCTHIO TEIJIOBOT'O JIBUKEHHUS YaCTHIL 1
9 Buytpennsist sHeprus. CriocoObl H3MEHEHHsI BHYTPEHHEH SHEPTUU 1
10 Bunel Tennonepenaun 1
11 Ypoxk-kordepernnus "[IpakTuueckoe UCIOIb30BaHIE TETIOBBIX CBOMCTB BEIIECTB U MAaTEPHAJIOB B LENIAX 1
sHeprocoepexeHus"

12 KonunuectBo TemnoTel. Y eabHas TEMIOEMKOCTD 1
13 YpaBHeHue TemioBoro 6aitanca. TermiooOMeH U TEIIOBOE PaBHOBECHE 1
14 JlaGopatopHas pabota "MccnenoBanue siBJIeHUs TEMJI000MeHa MPH CMEIIMBAaHUH XOJIOAHON U ropsyeil Boab!' 1
15 Pacuer xonmudecTBa TEIUIOTHI, HEOOXOIMMOTO JUISI HATPEBAHUS TeJla M BBIIEISIEMOTO UM TPH OXJIAXKICHUH 1
16 JlaGopaTtopHas pabota "OnpeneneHue yaeabHON TEMIOEMKOCTH BemecTra ' 1
17 OHeprus TOIUINBA. Y IeTbHAs TEMI0Ta CrOPaHUs 1
18 [TraBneHne 1 OTBepACBaHNE KPUCTALTHYECKUX TeJl. Y IeNbHAs TETUIOTA IUTaBICHHS 1
19 JlaGopaTtopHast pabota "Onpeaenenne yaeabHON TEIIOTH TUTaBICHUS Jbaa" 1
20 [Tapoo6pa3oBanue u koHaeHcanus. Vcmapenue 1
21 Kunienue. Y nenbHas Temnora mapooOpa3oBaHus U KOHACHCAIIMU. 3aBUCUMOCTb TEMIIEpaTypbl KUIIEHUS OT 1

aTMOC(hEepHOTO JTaBJICHHS




22 Bnaxuocts Bo3ayxa. JlabopatopHas pabora "OnpeneneHrne OTHOCUTEIbHON BIaXXHOCTH Bo3ayxa" 1
23 Pemenue 3amay Ha onpeeieHre BIaKHOCTH BO3TyXa 1
24 [Tpunummne! paboTel TersioBbIX ABUrareneil. [laposas TypOuHa. J[Buratenb BHYTpEHHEI 0 CTOpPaHUs 1
25 KII/] TenmoBoro nBuraresns. TennoBbie ABUTATEIN U 3allMTa OKPYKAOLIEH Cpeibl 1
26 3aKOH COXpaHEeHHMsI U ITPEBPAIeHHs SHEPTUU B TEIUIOBBIX MpOIEccax 1
27 [ToxroroBka Kk KOHTPOJIBEHOU padoTe 1o Teme "TensoBkle siBIeHus. MI3MeHeHne arperaTHbIX COCTOsSIHUH BeecTBa 1
28 KonTponpHas padora o Teme "TerutoBsie siBlieHUs. MI3MeHeHUE arperaTHbIX COCTOSIHHIA BeecTBa" 1
29 Dnexrpu3aiys Tell. J[Ba poja 3JeKTPUIeCKHUX 3apsiioB 1
30 Ypok-uccienoBanue "IIEKTpU3aus TS UHAYKIIUEH U PU COTPHUKOCHOBEHUH" 1
31 B3aumopeiicTBue 3apsokeHHBIX Tell. 3akoH Kynona 1
32 DnekTpudeckoe moje. HanpspkeHHOCTh 3JEKTPHUYECKOTo mostsl. [IpUHIUT CyTIepIIo3nuIIng JIEKTPUICCKIX TIOJIeH 1
33 Hocurenu snexTpuueckux 3apsioB. JneMeHTapHbii 3apsia. CTpoeHue aToMa 1
34 [TpoBOAHMKY M TUAIIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUIECKOT0 3apsaa 1
35 Pemenue 3a1ay Ha MPUMEHEHHE CBOMCTB DIIEKTPUUECKUX 3apsI0B 1
36 DNEKTPUUECKHU TOK, YCIOBHUS €ro CylecTBOBaHMs. ICTOUHUKH 3JIEKTPUUYECKOTO TOKa 1
37 JIecTBHS 2IEKTPUUECKOT0 TOKA 1
38 Ypok-uccnenoBanue "JleficTBHE IIEKTPUUYECKOTO MO HA TPOBOAHUKH U TUAJIEKTPUKH" 1
39 DNEKTPUYECKHIA TOK B METAJUIAX, )KUIKOCTIX U Ta3ax 1
40 DJeKTpuuecKas ernb U €€ COCTaBHbIC YaCTH 1
41 Cuia Toka. JlabopatopHas pabora "M3Mepenune u peryimpoBaHue CUITbI TOKA" 1
42 OnekTpuueckoe HanpspkeHue. Bonstmerp. JIaboparopnast pabora "M3mepenue u peryinupoBaHue HarpsiKeHHs " 1
43 ConpoTuBieHUE MPOBOJHUKA. Y JIETBHOE CONPOTUBIIEHHUE BEIIECTBA 1
44 JlaboparopHas paboTa "3aBI/ICI/IMOCT"L ANEKTPUYECKOTO CONMPOTUBIICHUS MPOBOAHUKA OT €0 JTUHBI, TUIOIIA U 1
MOTIEPEYHOTO CEUCHUS U MaTepralia
45 3aBUCUMOCTD CHJIBI TOKA OT HanpspkeHus. 3akoH Oma ISl ydacTKa Henu 1
16 ﬂa60paT0pHaﬂpa6OTa"PﬁmﬂeHOBaHHe??BHCHMOCTHCHHBITOKa,HHyn&FOqueSPGMHHDP,OTCOHpOTHBHeHHﬂ 1
pE3UCTOpa M HAMIPSKSHUS HAa PE3UCTOPE
47 [TocnenoBarenbHOE U NapalIEIbHOE COEIMHEHUS IPOBOIHUKOB 1
48 JlaboparopHuas pabota "IIpoBepka nmpaBuiia CIOKEHUS HAMPSDKEHUN TIPU MTOCTIE0BATEIHHOM COSTUHEHUM JIBYX 1

pe3uctopon"




49 JlaGopaTtopHas pabota "IIpoBepka nmpaBuiia Il CUIIBI TOKA MIPH MapauIeIbHOM COSTMHEHUH PEe3UCTOPOB" 1
50 Pemmenue 3aa4 Ha mpuMeHeHne 3akoHa OMa 1715 pa3InyHOro COeIMHEHUS MPOBOIHUKOB 1
51 PaboTa 1 MOIITHOCTH JIEKTpUUYECKOTo ToKa. 3akoH J[koyis-Jlenna 1
52 JlabopaTtopHas pabota "OnpeaeneHne padoThl 1 MOIITHOCTH JICKTPUIECKOTO TOKA" 1
53 DJIEKTPUUYECKHE IIETTH U MMOTPEOUTENN AIEKTPUIECKOM SHEeprun B ObITYy. KopoTkoe 3amMbikaHuE 1
54 [ToxroroBka Kk KOHTPOJIBHOU paboOTe MO TeMe "IIEKTPUIECKUE 3aps/bl. 3apsHKECHHbBIC Tela U UX B3aUMOICHCTBUS. 1
ITocTosiHHBIN JIEKTPUYECKHUI TOK"
55 KoHntponbHas E)a60T"a 1o TeMe "DIIEeKTpUUECKHE 3apsibl. 3apsKEHHbIE Tela U UX B3auMoaercTBus. [1ocTosIHHBIM 1
AIIEKTPUYECKUI TOK
56 ITocTossHAHBIE MAarHUTHI, UX B3aUMOJICHCTBIIE 1
S7 Ypok-uccnenosanue "M3ydyenue nosei NOCTOSIHHbIX MArHUTOB" 1
58 MaruautHoe nosie. MaruutHoe nose 3eMIiId U €ro 3HaueHue JJIs )KU3HU Ha 3emiie 1
59 OmneiT OpcTena. MarHuTHOE 1oJie JIEKTPUUYECKOr0 TOKa MarHuTHOE 1oJie KaTyIIKU ¢ TOKOM 1
60 [TpumeHneHne BHCKT[?'OMaFHI/ITOB B TexHHKe. JlabopaTtopHas pabota "M3yueHue qeficTBUS MarHUTHOTO IMOJIS Ha 1
IIPOBOJHMK C TOKOM
61 DNeKTpOoABUTaTENb IOCTOSIHHOTO ToKa. Vcrob30BaHNe JIEKTPOIBUraTeNIe B TEXHUUECKHUX YCTPONCTBAX U Ha 1
TpaHncnopte. JJaboparopHas padota "KoHcTpyrpoBaHnue u uzyueHue paboThl 31eKTpoBuraresns"
62 Oneitel @apanes. 3aK0H MEKTpoMarHuTHOW HHAYKIMK. [IpaBuio Jlenna 1
63 OnextporeHeparop. CriocoObl MOTyYSHHS NEKTPHUUECKON SHEPTUU. DIEKTPOCTAHIIUU Ha BO30OHOBISIEMbIX 1
MCTOYHUKAX 3HEPTUU
64 [ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo Teme "DNEKTPUUECKUE U MATHUTHBIE SIBJICHUS" 1
65 KonTponbHast pabota o Teme "DIeKTpUYecKre U MarHUTHbIE sSIBJIeHUs" 1
66 PesepBHblit ypok. Pabota ¢ Tekctamu 1o teme "TernsoBble siBaeHus" 1
67 PesepBHblit ypok. Pabota ¢ Tekctamu 1o Teme "I1ocTOSHHBIN 3JIeKTpUYecKuid TOK" 1
68 PesepBHblit ypok. Pabota ¢ Tekctamu 1o teme "MarHuTHele siBJIeHUs" 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KVIACC

KoaunuyectBo
Ne ni/m Tema ypoka 4acoB
Bcero
1 Mexannueckoe nBrmxeHre. MaTepuanbHasi TOUKa 1
2 Cucrema orcyera. OTHOCUTEIHLHOCTh MEXAHUYECKOTO JIBUXKEHUS 1
3 PaBHOMEpHOE PSIMOIMHEWHOE IBH)KEHUE 1
4 HepaBHomepHoe npsimonuHeiiHoe ABrkeHne. CpellHss 1 MTHOBEHHAs! CKOPOCTb 1
5 [IpsimonHENHOE PABHOYCKOPEHHOE IBUKEHHE. Y CKOPEHHUE 1
6 CKOpOCTh MPSIMOJIMHEHHOTO paBHOYCKOPEHHOTO JIBMKEHUs. | 'paduk ckopoctn 1
7 JlabopaTtopHast pabota "OrnpezesieHne yCKOPEHUs Teja MpyU paBHOYCKOPEHHOM JIBUYKEHUHU 110 HAKJIOHHOM 1
IJIOCKOCTH"
8 CBobOonHoe nagenue tei. OneiTel [anunes 1
9 PaBHOMepHOE J1BHkKEHHE 0 OKpyx)HOCTH. [lepuon u yacrora oOpatenus. JInneitHas u yriaoBas CKOpOCTH 1
10 LlenTpocTpeMuTENLHOE YCKOPEHHE 1
11 [IepBbiit 3ak0H HproToHa. BekTop cuibl 1
12 Bropoii 3akon HetoTona. PaBHonelicTByromas cuia 1
13 Tperuii 3akoH Herorona. Cynepro3unus cui 1
14 Pemenne 3ana4 Ha npuMeHeHne 3aKk0HOB HproTOHA 1
15 Cuna ynpyroctu. 3akoH ['yka 1
16 Pemenue 3anau no teme «Cuna ynpyroctu» 1
17 JlaGopatopHas pabota «OnpenenaeHne 5KeCTKOCTH MPYKUHbBD) 1
18 Cuna tpenus 1
19 Pemenue 3agau no reme «Cuiia TpeHuUs» 1
20 JlaGopatopHas pabota "Onpexnenenue ko3 duiimenTa TpeHus: CKoIbKeHHs " 1
21 Pemenue 3amay o reme "3akonsl HetoToHa. Cuna ynpyroctu. Cuna TpeHus" 1
22 Cwta TSDKECTH Y 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHUE CBOOOTHOTO MaACHUS 1
23 Ypoxk-koHpepennus "JIBuxeHue Tex BOKpYr rpaBuTaniioHHoro 1entpa (Comneynast cucrema). ['amaktuku" 1




24 Pemenue 3amad no teme "Cusa TSKECTH M 3aKOH BCEMUPHOTO TATOTEHUS " 1
25 ITepBast kocMHuueckasi CKOpocTb. HeBECOMOCTD U Ieperpy3ku 1
2 PaBHOBecue maTepuabHOW TOUYKH. AOCOIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Teja ¢ 3aKpeIIEHHON 0ChIO 1
BpalleHus
27 MowmeHT cuibl. LleHTp TsKeCTH 1
28 Pemienue 3a1a4 mo reme "Moment cuiibl. Llentp tsoxectn" 1
29 [ToaroToBka K KOHTPOJILHOM paboTe mo Teme "MexaHnnueckoe aBkeHne. Bzanmopeiictue ten" 1
30 KoHnTtposbHas padota o teme "MexaHnnueckoe aBmwkeHne. Bzanmopeiictue ten" 1
31 Hmnynsc Tena. UMmynbe cuibl. 3aKOH COXpaHEHUs UMITYJIbCa. YTIPYroe U HeyIpyroe B3auMoIeHCTBHE 1
32 Pewienue 3a1au no reme "3akoH COXpaHEHUs UMITyJIbca" 1
33 Vpok-koH(pepennus "PeakTuBHOE OABIKEHHE B IPUPOIE U TEXHUKE" 1
p peHI Dl pupon
34 Mexannueckas paboTa U MOIITHOCTh 1
35 Pabota cuibl TsDKECTH, CUITBL YIIPYTOCTH U CUJIBI TPEHUS 1
36 JlabopaTtopHas pabota «OrnpeaeneHne padoThl CHIIBI TPEHHS TIPU PABHOMEPHOM JIBHXKEHHH TeJla 0 1
TOPU30HTAILHOM MOBEPXHOCTH»
37 Cas13b sHepruu u paboTsl. [loTeHnanpHas SHEprus 1
38 Kunernyeckas sneprus. Teopema 0 KHHETHYECKON YHEPTHH 1
39 3aKOH COXpaHEHUsl SHEPTUU B MEXAHUKE 1
40 JlaboparopHas paboTa «/3ydeHune 3akoHa COXpaHEHUsI YHEPTHI» 1
41 KonebarenbHoe ABM)KEHUE U €70 XapaKTEPUCTUKU 1
42 3aryxatomue koiaebaHus. BerHyknennbie konedanus. Pezonanc 1
43 MaremaTnueckuil ¥ NPy KUHHBIN MasiTHUKH 1
44 Ypok-uccienoBanue «3aBUCUMOCTb NIEpUoAa KoJeOaHUN OT HKECTKOCTU IPYKUHBI K MAacChl TPy3a» 1
45 [IpeBpartieHrie SHEPTrUU NPU MEXAHUYECKUX KOJIEOaHUAX 1
46 JlaGopatopHas pabota «OnpeaeneHne 4acTOThl U MepHoja KoleOaHU| NpyKUHHOTO MassTHUKA 1
47 JlaboparopHas paboTa «IIpoBepka HE3aBUCUMOCTH MEepPHOJa KOJIeOaHUii Tpy3a, MOABEIICHHOTO K HUTH, OT MaCChI 1
rpy3a»
48 Mexanndeckue BOJIHbL. CBOMCTBAa MEXaHUUECKUX BOJIH. [IpooibHBIE M MONEPEYHbIE BOJHBI 1
49 VYpoxk-koH(pepennus "MexaHndueckue BOIHBI B TBEPOM Teie. CelicMruiecKre BOTHBI" 1
50 3ByK. PacmipocTpaneHne u oTpakeHHe 3ByKa 1




51 Ypok-uccienoBanue "HabroaeHne 3aBUCIMOCTH BBICOTHI 3BYKa OT YaCTOTHI" 1
52 ['poMKOCTb 3ByKa U BbICOTA TOHA. AKYCTHUECKUN PE30HAHC 1
53 Ypok-koHpepeHius "YIiIbTpa3ByKk U HHGPaA3BYK B IPUPOC M TEXHUKE" 1
54 [ToaroToBka K KOHTPOJILHOM paboTe 1Mo TeMe "3aKOHBI cOXpaHeHUs. MexaHn4YecKue KojieOaHus U BOJHBI'" 1
55 KoHnTtposbHast pabota mo Teme "3akoHbI coOXpaHeHUs. MexaHn4YecKue KojieOaHus U BOJTHBI" 1
56 DNEKTPOMAarHuTHOE MoJj€e. DJIEKTPOMAarHUTHbIE BOJIHBI 1
S7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH 1
58 Ypok-koHpepentus "llkana 31eKTpOMarHUTHRIX BOJH. VICIIONIB30BaHKUE IEKTPOMArHUTHBIX BOJIH JIJISE COTOBOM 1
cBs3u"
59 Ypok-uccienoBanue "M3ydueHue CBONCTB 3JIEKTPOMAarHUTHBIX BOJH C TOMOIIbIO MOOMIIBHOTO TenedoHa" 1
60 Pemienue 3a1a4y Ha onpeeNeHne YacTOThl U AJTUHBI AJIEKTPOMArHUTHOM BOJIHBI 1
61 DnexkTpoMarHuTHas nmpupojaa ceera. CkopocTh cBeTa. BoaHOBBIE CBOMiCTBaA cBETa 1
62 Wcrounuku ceera. [Ipsmonunelinoe pacnpoctpanenue csera. 3arMmenus Cominua u JIyHsl 1
63 3aKkoH oTpaxeHHs CBeTa. 3epkaina. Pemenne 3a1ad Ha MpUMEHEHHE 3aKOHa OTPaKEHUS CBETa 1
64 [Ipenomienue cBera. 3aKOH MPEIOMIICHUS CBETA 1
65 [TommHOE BHYTpEHHEE OTpakeHUe cBeTa. Vcnoap30BaHNe TIOTHOTO BHYTPEHHETO OTPAKEHHSI B OIITUYECKUX 1
CBETOBOJIaX
66 JlaGopatopHas pabota "MccnenoBanue 3aBUCUMOCTH yTJila MPEJIOMIICHUsI CBETOBOTO JIy4a OT yIJla NaJeHus Ha 1
rpasuue "Bo3yx-cTekio""
67 VYpok-koHpepenius "Mcnonb30BaHne NOTHOTO BHYTPEHHETO OTPAKEHUSI: CBETOBO/IbI, ONTUKOBOJIOKOHHAS CBA3b" 1
68 JIunzel. OnTHyeckas cuiia JIMH3bI 1
69 [TocTpoenne n300pakeHu B JIMH3aX 1
70 JlaGopatopHas pabota "Onpenenenre GOKYCHOTO pacCTOSHUS U ONITUYECKOM cuitbl coduparomieil JuH3b1" 1
71 Ypok-koHpepenuus "OnTHueckue JTMH30BbIe MPHOOpHI" 1
72 ['ma3 xak ontuyeckas cucrema. 3peHue 1
73 Ypok-koHpepennus "ledextrl 3penus. Kak coxpanurts 3penue" 1
74 Paznosxxenune 6enoro ceera B ciekTp. OnbiTel HetoToHa. CrioskeHHe CIEKTpaIbHBIX I[BETOB. Jlucnepcus cBeTa 1
75 JlaGopaTtopHnast padota "OMBITHI 110 Pa3I0KEHUIO OEJIOT0 CBETa B CIEKTP ¥ BOCIPHUATHIO 1IBETA MPEIMETOB TIPH HX 1
HaOJII0IeHUH Yepe3 1IBETOBbIe (GUIbTPHI"
76 Ypoxk-nipakTukyM "BoJHOBBIE CBOWCTBA CBETa: AucHepcusi, uHTephepeHus u audpaxus’" 1




77

OmnbiTel Pezepdopaa u rmianerapHasi Moiesib aToMa

1
78 [Toctynatel bopa. Monens aroma bopa 1
79 Ucnyckanue u noryonieHrue ceeta aromoM. KBantsl. JInHeiyaTbie CieKTphbl 1
80 Ypok-nipaktukym "HabmroaeHne ciekTpoB ucnycKaHus" 1
81 PamnoakTuBHOCTE U €€ BUIIBI 1
82 Ctpoenue aToMHOTO siipa. HykinonHnast Mojiens 1
83 PangnoaktuBHbBIE peBparieHus. M30Torsl 1
84 Pemenue 3anau no teme: "PaguoakTuBHbIE TpEeBpalieHUs " 1
85 [Tepuon monypacmana 1
86 Ypoxk-kordepenuus "PagroakTHBHBIC H3IyYEHHsSI B IPUPOJIE, MEAULIMHE, TEXHUKE" 1
87 Snepublie peakuy. 3aKOHBI COXPAHEHUS 3aPSI0BOTO U MACCOBOTO YHCEI 1
88 OHeprus cBs3M aTOMHBIX siziep. CBs3b Macchl M SHEPIHU 1
89 Pemenne 3amgau o reme "SAnepHeie peakiun” 1
90 Peakuuu cuntesa u aenenus saep. Mcrounnku sHeprun CosiHia u 3B€371 1
91 Ypok-koHpeperuus "AnepHas sHepreTrka. JlelcTBUS paMOaKTUBHBIX U3Ty4YE€HUI Ha )KUBbIE OpPraHU3MBbI" 1
92 [ToaroToBka Kk KOHTPOJIBHOM paboTe M0 TeMe "DNEeKTPOMarHuTHOE ToJie. DJIeKTPOMarHUTHbIE BOJHBI. KBaHTOBBIE 1

SIBJICHUS"
93 KoHnTposbHas pabora o Teme "IaeKTpOMarHUTHOE 1oJje. DJIeKTPOMarHuTHbIE BOJIHBI. KBaHTOBBIE siBieHUS" 1
94 [ToBTOopenue, o6o0menue. JlaboparopHele paboThl o Kypey "Bzaumoneiicteue Ten" 1
95 [ToBTOopenue, o6o0eHue. Perenne pacueTHbIX U KaUeCTBEHHBIX 3a7a4 1o TeMe "TensoBble mporecchl” 1
96 [ToBTOopenue, o6o0uieHne. Penienne pacueTHbIX U KadecTBeHHBIX 3a1a4 1o Teme "KIIJ] TennoBbix apurateneit” 1
97 [ToBTOpenue, 06o0IeHne. Penienne pacueTHbIX U KauecTBEHHbIX 3a1a4 1o Teme "KII/] anexTpoycTanoBoK" 1
98 [ToBTropenue, o6o0meHue. Jlabopatopusie paboThl o Kypcy "CBeToBbIe sIBIEHUS" 1
99 [ToBTOpenue, o6ob6meHue. Pabota ¢ Tekctamu o Teme "3aKOHbI COXpaHEHUs! B MEXaHHUKe" 1
100 [ToBTOpenwue, o6o6menue. Pabora ¢ Tekctamu o Teme "Koebanust 1 BOJHBI" 1
101 [ToBTOpenue, 0600meHue. Pabora ¢ Tekcramu mo Teme "CBeTOBbIE sIBIICHUSA" 1
oBTOpeHue, 00o0mmenne. Padora ¢ Tekcramu o Teme "KBanroBast u siaepHast puszuka
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI IS YYEHUKA

» ®usuka, 7 xnacce/ [lepsimkun .M., IBanoB A.U., AkiinonepHoe 00111ecTBO
«3narensctBo «IIpocBemenue»

» dusuka, 8 knacc/ [lepeimkun A.B., O01ecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «M31aTEeIbCTBO «DK3aMEH

» dusuka, 9 knacc/ [epeimkua A.B., O01mecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTBIO «31aTeNbCTBO «DK3aMEH»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

7 KIIACC

1.PaGouast nporpamma.

2. Ilporpammbl ocHOBHOTO 00111eT0 00pa3oBanus. dusznka. 7 — 9

kiaccol (aBTopsl: A.B.Ilepsimkun, H.B. ®unonosuu, E.M. ['yTHuHK).

3. PabGouas nporpamma 1o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenxo. — M.:
BAKO, 2014, B cOOTBETCTBUHU C BEIOPAHHBIM YUEOHUKOM:

4. Tlepbiikun A.B. ®usuka. 7 kiacc. YueOHUK 1151 00111€00pa30BaTEeIbHBIX
yupexaenuii, M.:Ipoda. 2011

5. Jlykamuk B.M. COopHUK BOMPOCOB U 3aaa4 1o ¢puszuke. 7-9 ki1 — M.:
[Ipocsemenue, 2010.

8 KJIIACC

1. Pabouas nporpamma. @usuka. 7 — 9kiaccel: y4eOHO-METOANUYECKOTO
nocobus /coct. TuxonosaE.H. — 2-e uza.,crepeornm. —M.: JIpoda,2013. —
398,(2)

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanusi. @uzuka. 7 — 9 Kiaccel
(aBToper: A.B.Ilepoimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. PabGouas mporpamma 1o ¢usuke. 7 kiacc/ Cocrt. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUU C BHIOPAHHBIM YUEOHUKOM:

4. Tleppimikun A.B. @usnka. 7 kiace. Y4eOHUK 7151 00111€00pa30BaTEIbHBIX
yupexaenuit - M.: Ilpoda. 2011

5. Kupuk JI.LA. ®uzuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIBHBIE U
KOHTpoJbHBIE padoThl. — M.: NJIEKCA, 2013.

6. «KoHTpoapHO-U3MepUTENbHBIE MaTepuaibl. Pusuka. 7 kiacc/Coct. H.U.
3opun.— M.: BAKO, 2013.

7. Mapon A.E. ®usuka. 7 kiacc: yueOHo-MeToandeckoe rnocooue / A.E.
Mapon.- M.: Jlpoda, 2011.

8. A.B. Ileppiukun. ®usuka, 8 knacc - M.: [Ipoda, 2017.

9. A.E. Mapon, E.A. Mapon CaMOCTOSITENTbHBIE U KOHTPOJIbHBIE PaOOTHI. 8
knacc - M.: [Ipocda, 2017.

10. B.B. lllaxmaToBa ,0.P. llledep. Anarnoctuyeckue pabotsl. § kiacc - M.
Hpoda, 2016.



9 KIIACC

1. IIporpammbl OCHOBHOTO 00111eT0 006pazoBanusi. Gusnka. 7 — 9 Ki1accol
(aBTopbr:A.B.Ileppiukun, H.B. ®unonosuy, E.M. I'yTHHK).

2. Jlykammk B.U. CoopHUK BOMpOCOB U 3a1a4 1o ¢usuke. 7-9 xi. — M.:
IIpoceenienue, 2010.

3. Kupuk JI.A. ®usuka — 7. Pa3HOYpOBHEBBIE CAMOCTOSITEIbHBIE 1
KOHTPOJIbHBIE paboThl. —5-¢ u3znanue, - M.MJIEKCA, 2013.

4. Actaxora T.B. ®usuka. 7 kiacc. JJabopatopubie paboTsl. KOHTpoIbHBIC
3aganus. — Caparos: Jluueit, 2014.

5. «KonTpoasHo-u3MepuTenbabie MaTepranbl. Guszuka. 7 kinacc/Coct. H.A.
3opuHn. — M.: BAKO, 2013.

6. Mapon A.E. ®usnka. 7 knacc: yaeOHo-MeToanueckoe nocodue/ A.E.
Mapon.- M.: Jlpoda, 2011.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

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

BuneoonsiTel Ha ypokax: http://fizika-class.narod.ru

[{udpossie 06pazoBaTeNbHbIC pecypchl: hitp://www.openclass.ru

Enunas komtekmus nudpoBsIx 00pa3oBaTeabHbIX pecypcoB: http://school-
collection.edu.ru

bubmmoteka — Bcé o npeamery «dusuka»: http://www.proshkolu.ru
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