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HOACHUTEJIBHAASA 3AIITMCKA

[Iporpamma no ¢u3uke Ha ypoBHE OCHOBHOTO OOIIET0 0oOpa3oBaHUs COCTABJICHA HA
OCHOBE TIOJIOKEHUM W TpeOOBaHUMN K pe3ysbTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpaszoBaresbHOM mporpammbl, mnpenactaBieHHbix B OI'OC OO0, a Takke c ydéToMm
dbenepanpHO paboueill mporpaMmbl BocnuTanus ¥ KoHIenuuu mnpenogaBaHusi y4eOHOTO
npeameta «Duzukay.

Conepxxanume  mporpamMMbl 1o (U3MKE  HAmpaBieHO Ha  (POPMHPOBAHHE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOYYalOUIMXCS M OpPraHU3allvi0 U3y4deHus (PU3MKU Ha
JeSITENIbHOCTHOM OCHOBe. B mporpamMMe mo u3uke yYUTBHIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npeameta B peanusanuu TtpedoBannit ®I'OC OOO k mIaHUPYEeMBbIM JTUYHOCTHBIM H
METanpeAMETHbBIM  pe3yjbTaTaM  OOydeHMs, a TakKKe  MEXKIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYUHbIX yU€OHBIX MPEIMETOB HA YPOBHE OCHOBHOTO 00I11I€T0 00Opa30BaHMUS.

[Iporpamma no ¢u3MKe yCTaHABIUBAET pacipeeieHre yueOHOro Marepuana mo rojaam
oOydenus (Mo Kjaccam), TpeasiaraeT MPUMEPHYIO MOCIEAOBATEIbHOCTh H3YYCHUS TEM,
OCHOBaHHYIO Ha JIOTMKE pPa3BUTHS MPEAMETHOTO COACpPKaHUS U Yy4€Te BO3PACTHBIX
0COOEHHOCTEN 00YYaIOIINUXCA.

dusnka SABIACTCS CHCTEMOOOPA3yIOIMMM [IJIi  €CTECTBEHHO-HAYYHBIX  yUEeOHBIX
NPEAMETOB, TMOCKOJIBKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE IPOIIECCOB U SIBICHUHU,
U3y4aeMbIX XUMUEH, Onosoruei, actpoHomueit u pusudeckon reorpadueit, BHOCUT BKJIaJ B
€CTECTBEHHO-HAYYHYI0 KapTUHY MHUpa, MpPEIOCTaBisieT Haubosee sCHble 00pa3Lbl
NPUMEHEHHUS] HAYYHOTO METOJa TO3HAaHMs, TO €CTh CIOC0o0a TOJIy4eHHUs TOCTOBEPHBIX
3HAHUU O MUPE.

Opna 13 riIaBHBIX 3a/1a4 pu3nueckoro o0pa3oBaHus B CTPYKType 00111ero oopa3oBaHus
COCTOUT B (DOPMHUPOBAHUU €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH W HMHTEpeca K HayKe y
o0ydJaromuxcsi.

N3yuenne ¢usznkn Ha 0a30BOM YpOBHE MPENANOJaraeT OBJAJCHHE CJIEIYIOIIUMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

e HAYIHO OOBSCHATD SIBICHUS;

¢ OIICHUBATh ¥ IOHUMATh OCOOCHHOCTH HAYYHOTO MUCCIICAOBAHUS;

e UHTEPIIPETUPOBATh JaHHbIE W HCIOJIb30BaTh HAy4YHbIC JI0KA3aTEIbCTBA IS
MOJIyYEHUsI BHIBOJIOB.

[lenu u3ydeHus Gu3nKu Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OMNpPEJCICHbI B
Konnenmmuu mnpenonaBanus ydebHoro mnpeameTra «®Dusuka» B 00pazoBaTeIbHBIX
opranuzanusix Poccuiickoit denepannu, peaausyommuX OCHOBHbIE 00111e00pa3oBaTeIbHbIE
nporpamMMmsbl, yTBepKIEHHOM pemenuemM Komuierun MuHHCTEpCTBA  IPOCBEILICHUS
Poccuiickoit ®enepanuu (npotokod ot 3 nexadps 2019 r. Ne [1K-4BH).

eau usyyenus Gpusnku:

e IPUOOPETEHUE HWHTEpPECa W CTPEMJICHUS OOYYalolIUXCAd K HAyYHOMY H3YyUYCHHIO

MPUPOJIbI, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPUECKUX CLIOCOOHOCTEH;
epa3BUTHE TPEJICTABICHUN O HAydYHOM MeETOAEC TO3HaHUS U (OPMHUPOBAHHE
HCCIIEA0BATEIHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSIM;



e pOpMHUPOBAHKE HAYYHOTO MHUPOBO33PEHUS KaK Pe3ybTaTa U3yYEHHUs OCHOB CTPOCHUS
Matepuu U (HyHIaMEHTAIbHBIX 3aKOHOB (DM3UKHU;

e hopMUpOBaHUE MPEACTABICHUN O POIU HU3UKU JJIsI Pa3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTU;

epa3BUTHE TIPEACTABICHUNA O BO3MOXHBIX cdepax Oyaymeid mpodeccuoHaIbHON
JeSITETbHOCTH, CBSI3aHHOW C (DM3UKOM, MOJATOTOBKA K JalbHEHIIeMy OOy4eHUIO B
ATOM HaINpaBJICHUH.

JlocTrkeHre 3TUX 1eNel MporpaMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO OOILEro

o0Opa3zoBaHusi 00€CTICUMBACTCS PEIICHUEM CIETYIONTUX 3a1a4:

e IpUOOpPETCHUE 3HAHMK O JHUCKPETHOM CTPOCHUHM BEIIECTBAa, O MEXaHHUYECKUX,
TETJIOBBIX, JIEKTPUUECKHUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

e MPUOOPETCHUE YMCHHUM OMHUCHIBATH H OOBICHATH (U3HUECKHE SBICHUA C
WCIIOJIb30BAHUEM TIOJIYYCHHBIX 3HAHUH;

¢ OCBOCHHE METOJIOB PEIICHUS IPOCTEHIINX pacu€THBIX 3aJlad C HCIOJb30BAHUEM
bu3nyeckux Mojesel, TBOPYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

epa3BUTHE yMEHUM HAOMIOJATh TPUPOAHBIC SIBJICHUS U  BBIMOJHITH  OIBITHI,
nabopatopHbie pabOThl W IKCIEPUMEHTAIBHBIE HMCCICIOBAHMS C HCIOJIb30BAHUEM
M3MEPUTEIbHBIX MPUOOPOB;

e OCBOCHUE MNPUEMOB paboOThl ¢ HHGOpMaIMEl (PU3NMYECKOro COAepKaHUs, BKJIIOUYAs
nH(pOpPMALIUIO O COBPEMEHHBIX AOCTIDKCHHMSIX (HU3UKH, aHAIU3 W KPUTHUIECKOE
OlICHUBaHKE UHPOPMAIIUY;

¢ 3HAKOMCTBO €O chepaMu mpoPecCUOHATBHOMN IeATeIbHOCTH, CBI3aHHBIMU C (PU3UKOM,
U COBPEMEHHBIMHU TEXHOJIOTHUSIMH, OCHOBAaHHBIMM Ha JOCTHXKEHUSIX (PU3UUECKOU
HAYKH.

Ha n3yuenne ¢puszvku (6a30BbIi ypOBEHb) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs

orBoauTcsa 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeJelo), B 8 kiacce — 68 vacoB (2
yaca B Hedemwo), B 9 kmacce — 102 waca (3 yaca B HEACHIO).

[Ipenmaraemslii B mporpamme 1o ¢GU3UKE MEepeUeHb J1a0OpaTOPHBIX padOT M OIBITOB
HOCHT PEKOMEHJATCIIbHBIN XapaKTep, YYUTENb JIeJacT BHIOOP MPOBEACHUS JIA0OPATOPHBIX
paboT M ONBITOB C YYETOM HHAMBUIYAIBHBIX OCOOCHHOCTEH OOYYalOImMUXCs, CITHCKA
OKCIIEPUMCHTAIBHBIX 3aJIaHWH, TpeajiaraéMbIX B pPaMKaX OCHOBHOT'O TOCYJIapCTBEHHOTO
AK3aMeHa 1o (U3UKe.



COIAEP/KAHUE OBYUEHUA

7 KIIACC

Pazgea 1. ®usuka u €€ posib B NO3HAHMH OKPYKaKOUIEro MUPA.

®usnka — HayKa o npupoae. ABneHus npupoasl. Gusndeckue sIBICHUSA: MEXaHUYECKHUE,
TEIUIOBBIC, 3JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@uznueckue BenWuyuHbl. M3Mmepenne ¢uinueckux BeauuuH. Dusznyueckue TpuOOpHI.
[TorpemnocTe n3mMepeHnil. MexayHapoaHas CUCTEMA €IUHULL.

Kax ¢usuka u qpyrue ectecTBEHHbIE HAYKHU U3Yy4arOT NMpupoay. EcTecTBeHHO-HAayUHBII
METOJ TMO3HAHUS: HAONIOJEHUE, MOCTAaHOBKAa HAyYHOI'O BOIPOCA, BBIJBHXKEHUE THUIIOTE3,
IKCIEPUMEHT MO MPOBEpPKE THMOTE3, OO0BsICHEHHE HaldrogaemMoro sipieHus. OnucaHue
(GU3UYECKUX SBIICHUH C TIOMOIIBLI0 MOJCIICH.

Hemoncmpayuu.

1. MexaHu4ecKue, TEIJIOBbIE, AJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBIICHUS.

2. ®usuveckue MpuOOPHI U MpoIieaypa MPAMBIX U3MEPECHHUI aHATIOTOBBIM U ITU(PPOBHIM

IPUOOPOM.

Jlabopamopnuvie padbomot u onvimel.

1. OnpeneneHue UEHBI AEIECHUS IKAIbl U3MEPUTENBHOTO Nprbdopa.

2. HM3mepenue pacCTOsAHUM.

3. M3mepenue 00bEMa )KUAKOCTH U TBEPAOTO TEIA.

4. OrmpenenieHre pa3MePOB MaJIbIX TEl.

5. W3mepeHue Ttemrieparypbl IPU MOMOIIHA >KUIAKOCTHOIO TEPMOMETpa M JaT4UKa

TEMIEPATYyPBhI.
6. IIpoBeneHue umcciienoBaHusd MO NPOBEPKE TUIIOTE3bI: NATBHOCTH MOJIETA IIAPHKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, UeM OO0JIbIIIE BHICOTA MTYCKA.

Paznen 2. [lepBoHayaibHbIEe CBEEHHUS 0 CTPOCHUH BelleCTBA.

CrpoeHue BelecTBA: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMNbITHI, JOKA3bIBAIOIINE
JUCKPETHOE CTPOEHUE BEUIECTBA.

JIBr>keHue vactul BemecTBa. CBs3b CKOPOCTH ABHMKEHHUS YacTHUL[ C TEMIIEPATYPOM.
bpoyHoBCckoe nBmwxkeHue, nuddys3us. BaumomeicTBue YacTHIl BEIIECTBA: MPUTSHKECHUE H
OTTaJIKUBAHHE.

ArperaTHble COCTOSHHMSI BELIECTBA: CTPOEHHE Ta30B, JKUAKOCTEM W TBEPABIX
(kpucTaInyecKkux) Tesl. B3anmMocBsa3b MeXy CBOMCTBAMH BEILECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U HMX AaTOMHO-MOJEKYJSIpHBIM cTpoeHHeM. (OCOoOEHHOCTH arperaTHbIX
COCTOSSHUU BOJIEI.

Jlemoncmpayuu.

1. HaGmronenne OpoyHOBCKOTO ABUKEHUS.

2. Hab6monenue nuddyszuu.

3. HaGmionenune sBieHUHN, OOBSCHAIONIUXCS TMPUTSHKCHHEM WM OTTaJIKUBaHUEM

YacTHIl BEUIECTBA.

Jlabopamopnuvie padomol u onvimol.



1. OueHka guamMeTpa aToMa METOJIOM PSIOB (C HCTOJb30BaHnueM poTorpaduii).

2. OnbITHI IO HAOJIOICHUIO TETIJIOBOTO PACIIMPEHHUS Ta30B.

3. OnbIThI O OOHAPYKEHUIO JEUCTBUS CHJI MOJICKYJISIPHOTO MPUTSHKEHUS.

Paznen 3. /IBM:KeHHe U B3aNMO/eiicTBUE TeJl.

Mexanndeckoe ABHKEHUE. PaBHOMEpHOE M HEpaBHOMEpPHOE JBHKeHHE. CKOpOCTb.
Cpennsisi CKOpOCTh IPU HEPABHOMEPHOM JBUKECHUU. Pacu€t myTu U BpeMEHU JBU>KCHUSL.

SIBnenre wHepiMU. 3aKOH MHEPIUU. B3anMOAEHCTBUE TEJl KaK MPUYMHA W3MEHEHUS
CKOpPOCTH JBWXKEHHUA Ten. Macca kak Mepa uHepTHOCTH Tena. [InotHocTe BemecTBa. CBsA3b
IUIOTHOCTHU C KOJTUYECTBOM MOJIEKYJ B €IMHUIE 00bEMA BEIIECTRA.

Cuna kak XxapakTepucTHKa B3aumoneucTBus Tes. CWila ynpyroctd W 3akoH ['yka.
N3MmepeHne cwiibl ¢ TOMOUIBIO THUHAMOMETpA. SIBIEHHUE TATOTEHHUS M cuia Tspkectd. Cuna
TSDKECTH Ha JApyrux IaHetax. Bec tema. HeBecomocTs. CnoKeHHE CUII, HATPABICHHBIX T10
oaHoil mpsiMmoi. PaBHopelcTBytomas cui. Cuia TpeHusi. TpeHue CKOJIbKEHUS U TPEHUE
nokos. TpeHue B MPUPOJE U TEXHUKE.

Hemoncmpayuu.

HalmroieHne MexaHu4eCcKoro JABMKEHUS Tea.

N3mepenune CKopoCTH NPSAMOJIUHEUHOTO JBUKCHUS.

HaOmronenue siBiaeHUsI HTHEPITUH.

Hab6ntoneHve u3MeHeHHsl CKOPOCTH MPU B3aUMOJEHUCTBUU TeJl.

CpaBHeHHE Mace M0 B3aUMOAEHCTBUIO TEJI.

CroxeHue cuil, HalTpaBJICHHBIX 110 OJHOM MPSMOW.

Jlabopamopnuvie padomot u onvimel.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO JBM)KEHUS (IIapUKa B KUJIKOCTH, MOJEIIH
AIIEKTPUUECKOTO aBTOMOOMJIS U TaK Jajee).

2. OmpeneneHue cpeaHed CKOPOCTH CKOJBXEHHUS OpycKa WM MIapuKa M0 HAKIOHHOU

o v M W e

IJIOCKOCTH.
Ornpenenenne MIOTHOCTH TBEPOTO Tea.
4. OmBITHI, AEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTshKeHUS (Aedopmaiiun) Ipy>KUHbBI OT
IIPUJIOKEHHOW CUJIBI.
5. OnbIThI, IEMOHCTPUPYIOIINUE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBKEHUS OT Beca Tejia
U XapaKkTepa COMPUKACAOIIUXCS TOBEPXHOCTEH.

Paszgea 4. /{aBiieHnne TBEPABIX TeJl, KUIKOCTEH U ra30B.

HaBnerane. CrocoObl yMEHBIICHWS W yBEJIWYEHHMS JaBieHusA. JlaBiaeHue Trasa.
3aBUCUMOCTh JaBJI€HUsI Taza oT oObéma, TemmeparTypbl. [lepemada naBieHHs TBEPIBIMU
TeJIaMU, KUAKOCTAMU U razamu. 3akoH [lackans. [IHeBMarnyeckre mMamivHbl. 3aBUCUMOCTD
TABIIEHUS KUJKOCTH OT TIyOuHBI. ['mapocrarudeckuii mapagokc. CooOmaronmecs CoCybl.
['uapaBIMYeCcKuEe MEXAHU3MBI.

Atmocdepa 3emuin U atMochepHoe naBiieHue. [I[puunuHbl CymmecTBOBaHUS BO3/IYIIHOM
o6omouku 3emnn. OnbiT Toppudennu. M3mepenue arMocepHOro JaBieHUS. 3aBUCUMOCTD
aTMOc(pepHOTO JaBJICHHS OT BBICOTBI Haa YpoBHeM Mops. [Ipubopsl i u3MepeHus
aTMOC(EepHOTO JaBJICHUS.



JlencTBUE JKUAKOCTH M Ta3a Ha NOTPYXKEHHOE B HHUX Teno. BelTankuBaromas
(apxumenona) cuna. 3akoH Apxumena. [ImaBanue ten. Bo3nyxomniaBanue.
Hemoncmpayuu.

o v A W N E
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3aBUCUMOCTbD JIaBJICHUA ra3a OT TEMIIEPATYPHI.

Ilepenaya naBiaeHUS )KUJIKOCTHIO U Ta30M.

CooO6maromuecs CoCyIbl.

I'mppaBnuyeckuii mpecc.

[IposiBneHue AeicTBUSI aTMOCHEPHOTO AABICHUS.

3aBUCUMOCTD BBITAIKUBAIOIIEH CHUIIBI OT O0BEMA TOTPYKEHHOM YacTH Tela |
IUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIONIEH CUIIbI BECY BHITCCHEHHOM KHUJIKOCTH.

VYcioBue IUIaBaHUS TEJ: IUIABAaHUE WM TOTPYKEHHE TEJI B 3aBUCUMOCTH OT
COOTHOIIICHHS MJIOTHOCTEH Teaa U KUJIKOCTH.

oopamopnule padbomel u onvimol.

HccnegoBanue 3aBUCHMMOCTH Beca Tejla B BOAE OT OOBbEMa MNOrpYKEHHOW B
JKUJIKOCTD YaCTH Tea.

OrnpeneneHne BBITAJKUBAIONICH CHIIBI, JEUCTBYIOIIEH Ha TEI0, MOTPYKEHHOE B
JKUJIKOCTD.

IIpoBepka HE3aBUCHUMOCTM BBITAJIKUBAKOILICH CWJIBL, JCUCTBYIOLIEWM HA TEIO B
’KMJIKOCTH, OT MaccChl Tea.

OnbIThI, 1€MOHCTPUPYIOIINE 3aBUCHMOCTD BBITAJIKUBAIOIIEH CHUJIbI, JEUCTBYIOLICH
Ha TEJO B XHUJIKOCTH, OT 00bEMa MOrpYyKEHHOW B KUJIKOCTh YacTU Teja U OT
TUIOTHOCTH KUJKOCTH.

KoHcTpynpoBanue apeomerpa WIM KOHCTPYUPOBAHHE JIOJKHA W OIPEICICHUE €€
rPy30H0ABEMHOCTH.

Paznen 5. PaboTra 1 MOIIHOCTh. JHEPrHUs.
Mexanunyeckas padota. MOIIHOCTb.

Ilp
ppryara.

OCTbIE MEXaHU3MBbI: pbluar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuio paBHOBecus
[IpumeHeHne npaBuiIa paBHOBECHsS] pbl4ara K OJIOKY. «30JI0TOE€ MPaBUIIO»

mexanuku. KITJ] mpocTeix mexanu3MoB. [IpocThie MexaHU3MBI B OBITY U TEXHUKE.
Mexannueckas s>Heprus. KuHeTtnueckas um moTeHIuMalbHas sHeprus. lIpeBpamienne

OJIHOTO BHJIa MEXAHUYECKON SHEPTUU B IPYroil. 3aKOH COXPAHEHUS YHEPTUU B MEXAHUKE.
Hemoncmpayuu.

1.

[IpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuvie padbomul u onvimol.

1.

2.
3.
4.

8 KUIA

Onpenenennie pabOTHl CUJIBI TPEHUS TPU PABHOMEPHOM JBIDKCHHH Tejla TI0
TOPU30HTAJILHOM MMOBEPXHOCTH.

Hcenenosanue yciioBUM paBHOBECHS phlyara.

N3mepenne K11/ HaKITOHHON TIIOCKOCTH.

N3ydeHue 3aKk0Ha COXPAaHEHUS! MEXaHUYECKOW SHEPTHH.

CC



Pa3nen 6. TenioBbie ABJICHUS.

OCHOBHBIEC TOJIOXKEHUSI MOJIEKYJISIPHO--KUHETUUECKOW TEOPUHU CTPOCHUSI BEIIECTBA.
Macca u pasmMepsl aTOMOB U MOJIEKYA. ONbITHI, MOATBEPKIAIOIINE OCHOBHBIE MOJOKEHUS
MOJICKYJISIPHO-KUHETUUECKOU TEOPUHU.

Mogenn  TBEPAOTO, IKHUAKOTO H  Tra3000pa3HOTO COCTOSIHUM  BEIIECTBA.
Kpucranauueckue u amopgubie tena. OObSICHEHUE CBOMCTB ra3oB, KUAKOCTEH U TBEPABIX
T€JI HAa OCHOBE TIOJOXEHHUN MOJEKYJISIPHO--KUHETUYECKOW Teopur. (CMauuBaHUE U
KallWUIAPHBIE SBJICHUS. TEIIOBOE PACIIMPEHUE U CKATHE.

Temneparypa. CBsi3b Temmeparypbl CO CKOPOCTBHIO TEIJIOBOIO JABHXKEHUS YACTHIIL.
Buayrpennss sueprus. CnocoObl W3MEHEHUs BHYTPCHHEW DSHEPTHM: TeIulonepeaada u
coBeplieHue padoThl. Buabl Temionepenadn: TENIONPOBOHOCTh, KOHBEKITUS, U3TyUCHUE.

KonuuectBo TEIIOTHL. YelbHas TEIIOEMKOCTh BEIIECTBA. TeIIOOOMEH M TEIIOBOC
paBHOBecHe. YpaBHEHHWE  TeIIoBOoro  Oamanca. IlnaBmenme u oTBepaeBaHHUE
KPUCTAJUIMYECKUX BEIIECTB. YJeNbHas TeruioTra IuiaBieHus. [lapooOpaszoBanue wu
koHneHcanus. Mcmapenue. Kunenue. YaenbHas Teriota mapooOpa3oBaHus. 3aBUCUMOCTD
TEMIIepaTyphl KUTICHUS OT aTMOC(HEPHOTO AaBICHUS.

BrnaxnocTs Bo31yXa.

DHeprus TormMBa. Y AejbHas TerioTa CrOpaHus.

[Tpunnuner pabotel TermoBbix nBuratesneit KIIJ[ TenmoBoro asurarens. TemmoBbie
JIBUTATEIIN U 3aIIUTa OKPYKAIOIIEH CPEBI.

3aKOH COXpaHEHUS U MPEBPAICHUS YHEPTUU B TEIJIOBBIX MPOIIECCaX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO ABUKEHUS.

2. HabGmronenune nuddysum.

3. HaOnronenue siBIeHUN CMauMBaHKUS U KaUJUIIPHBIX SIBJICHH.

4. HalmroneHue TermioBoro paciuiupeHust Teol.

5. 3meHeHnne pAaBieHWs Ta3a TMpU U3MEHEHMH OO0bEMa W HArpeBaHUU WU
OXJIAXKJICHUH.

6. lIpaBuna usmMepeHus: TeMneparypsl.

7. Buasl Temionepenayu.

8. OxuytakJieHue NMpu COBEPIICHUU PAOOTHI.

9. HarpeBanwue nmpu coBepIIeHHMH PaOOTHI BHEITHUMH CHUJIAMH.

10. CpaBHEHHUE TEIJIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

11. HabnroneHue KUmneHus.

12. HabnroieHre nocTosTHCTBA TEMIIEPATYPhI MPH TUIABICHUH.

13. Moaenu TemJIOBBIX ABUTATEIICH.

Jlabopamopnuvie padbomot u onvimel.

1. OnbITHI MO OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSHKEHUS.

2. OnpITBI MO BBIPAIIMBAHUIO KPUCTAJIIOB MMOBAPEHHOM COJIM WJIM caxapa.

3. OmbITHl 10 HAOMIOJICHWIO TEIJIOBOTO PACIIUPEHHS Ta30B, KHUAKOCTEH U TBEPJBIX
TEI.

4. OmnpeneneHue NaBlICHHs BO3yXa B OaIJIOHE MIMIPHUIIA.



5. OmbITHI, AEMOHCTPHUPYIOIINE 3aBUCHUMOCTh JABJICHHUS BO3AyXa OT €ro oobéma u
HarpeBaHUs WM OXJIAKICHHUS.

6. IIpoBepka rumore3bl JUHEHHONW 3aBUCUMOCTH JJIMHBI CTOJOMKA JKUIAKOCTH B
TEPMOMETPUUECKOU TPYOKE OT TEeMIIEPaTYpHI.

7. HaGmronenune n3MeHEHHUs] BHYTPEHHEN YHEPTHH TeJla B pe3yabTaTe TeIJIonepenadn u

pabOThI BHEIITHUX CHII.

8. HccnenoBanue siBJI€HUS TEIUIOOOMEHA NPU CMEIIMBAHUM XOJOJAHOW U Tropsiuei

BO/IBL.
9. OmpeneneHre KOJMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpPH TEMIOOOMEHE ¢
HarpeTbhiM METAJUIMYECKUM ITUITUHAPOM.

10. OnpeniesieHre yeIbHON TEMIOEMKOCTH BEILIECTBA.

11. MccnenoBanue mpolecca HCapeHUsL.

12. OnpeneneHne OTHOCUTENIbHOM BIAXXHOCTH BO3/1yXa.

13. OnpeniesieHre yIeIbHOM TETJIOTHI TIJIABJICHUS JIbJA.

Pazgen 7. JiiekTpruyeckue 1 MATHUTHBIE SIBJICHUS.

Onektpusanus Ten. J{Ba poja 3JeKTpUUeCcKuX 3apsaoB. BzanmoaencTBue 3apsiKeHHbIX
Ten. 3akoH KynoHa (3aBUCHMOCTBH CHJIbI B3aUMOJICUCTBUS 3apSDKEHHBIX TE€JN OT BEIUYUHBI
3apsAJI0OB U PACCTOSTHUS MEXK]Yy TEIaMu).

Dnektpudeckoe  none.  Hanpsok€HHocTh — anekTpudeckoro  mnoss.  [lpuHnun
CYHEPHO3UIINU AIEKTPUUECKUX TMOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snexkTpudeckux 3apsaoB. DIEMEHTAPHBIN AeKTpuueckuil 3apsaa. CTpoeHue
atoMa. [ IpOBOJTHUKH U JUAJIEKTPUKU. 3aAKOH COXPAaHEHUS AJICKTPUUECKOTO 3apsijia.

DNEeKTpUYECKU TOK. YCIOBHUS CYHIECTBOBAHMS JJIEKTPUUECKOTO TOKa. MCTOUHMKHU
MOCTOSTHHOTO TOKa. J[eMCTBUA JIEKTPHUUECKOTO TOKa (TEIMJIOBOE, XMMHUYECKOE, MarHUTHOE).
DJIEKTPUYECKUN TOK B JKUIKOCTSAX U razax.

Onektpuueckasa 1enb. Cuia Toka. JiekTpudeckoe HampsikeHue. ConpoTHUBICHUE
MIPOBOJIHMKA. YJIEJIbHOE CONPOTUBIICHUE BelecTBa. 3akoH Oma 1 ydacTka LEMnwu.
[TocnenoBarebHOE U TAPATIENBHOE COSUHEHUE TPOBOJHUKOB.

PaboTta u MOILIHOCTH 3JeKTpuueckoro Toka. 3akoH Jlxoyns—JIeHma. DnekTpuueckue
IEMH U TOTPEOUTEH NEKTPUUECKON sHEepruu B ObITY. KOpoTKO€E 3aMbIKaHKE.

[ToctositHHBIE MarHUTHL. B3amMoJIecTBME MOCTOSHHBIX MAarHUTOB. MarHuTHOE TOJIE.
MarauTtHoe noJjie 3eMJIM U €r0 3Ha4eHUEe NI )KU3HU Ha 3emie. OneIT Ipcrena. MarautHoe
MOJIE JJIEKTPUYECKOr0 TOKa. I[IpuMeHeHue »IEeKTpOMarHuTOB B TEXHUKE. JlelcTBue
MAarHUTHOTO TOJII Ha MPOBOJHUK C TOKOM. OJIEKTPOJIBUTaTENIb IOCTOSSHHOTO TOKA.
Hcnonp30BaHUE AIEKTPOABUTATENIEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  ®Dapanes. SIBieHwe dSI€KTpOMarHuTHOW WHAYKIUU. [IpaBunmo Jlenna.
Onekrporedeparop. CrmocoObl MOTydEeHHUS DJICKTPUUYECKON SHEPryuu. IIEKTPOCTAHIIMHA Ha
BO300HOBJISIEMBIX UCTOYHUKAX IHEPTHUH.

Jlemoncmpayuu.

1. DJeKTpu3auus Tell.

2. JIBa pojia 3JIEKTPUUECKUX 3apSJI0B U B3aUMOJACHUCTBUEC 3APSIAKEHHBIX TEJ.

3. YCTpOWCTBO U JEHUCTBUE JIEKTPOCKOIIA.



DneKkTpocTaTUYeCKass UHAYKLHSL.

3aKOH COXpPaHEHHUsI DJIEKTPUUECKUX 3apsAI0B.
IIpOBOIHUKY U TUDIIEKTPUKH.

MopnenupoBaHue CUIOBBIX JIMHUM IEKTPUUECKOTO MOJIA.
M cTOYHHKY NTOCTOSHHOTO TOKA.

JIecTBUS AIIEKTPUUECKOTO TOKA.

. DNEKTPUUYECKUIN TOK B KUJIKOCTH.

. 'a30BbIl pa3zps.

. I3MepeHune cuiibl ToKa aMIiepMeTpOM.

. I3MepeHue 37eKTpUYeCcKOro HanpsiKeHUs: BOJIbTMETPOM.

. Peoctar u Mara3u COnpoTHUBIICHUIA.

. B3auMoeicTBue NOCTOSIHHBIX MAarHUTOB.

. MojaenupoBaHue HEBO3MOKHOCTH pa3eCHUs MOJIOCOB MAarHUTa.

. MojenupoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

. OnbIT Opcrena.

. MaruuTtHoO€ nose ToKa. DJIEKTPOMArHHUT.

. JIedcTBME MarHUTHOTO IOJISI HA MIPOBOJHUK C TOKOM.

. DIEKTPOABUraTEb MOCTOSTHHOTO TOKA.

. UccnenoBaHue SIBICHUS 3JIEKTPOMArHUTHON UHAYKIIUU.

. OnbiTel @apajnes.

. 3aBUCUMOCTbh HaINpPaBJICHUS UHAYKIIMOHHOTO TOKAa OT YCIOBUN €r0 BO3BHUKHOBEHHUS.
25.

DNEeKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnuvie padomol u onvimol.

S L T

10.
11.
12.

13.
14.

OnBITHI 110 HAOTIOJCHUIO SIIEKTPU3AIUN TET UHAYKIIUEH U IPU COMPUKOCHOBEHUH.
HccnenoBanue neUCTBUS SJIEKTPUUSCKOTO IO HA MPOBOHUKU U TUDJICKTPUKH.
COopka u mpoBepka pabOThI ANEKTPUUECKOM LEMH MTOCTOSTHHOTO TOKA.

N3MepeHne U peryJIupoBaHUE CUJIbI TOKA.

N3MepeHne U peryIupoBaHUe HANPSKEHUS.

HccnegoBanue 3aBUCHUMOCTH CWJIBI TOKa, MAYHIETO Yepe3 pe3ucTop, OT
CONPOTHUBJICHUSI PE3UCTOPA U HANIPSIKEHUS HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOUIME 3aBUCUMOCTH DJIEKTPUUYECKOTO COMPOTUBJICHUS
MPOBOJHUKA OT €T0 JJIMHBI, IIJIOIIAAN NOTIEPEYHOTO CEUCHUSI U MaTepuaa.
[IpoBepka mpaBuia CIOKEHHUSI HAMPSOKECHUW TPH MOCIEA0BATEIBHOM COSIWHEHUHN
JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia 1Ji CHIIbI TOKA IPU MApaAJIETLHOM COCIMHEHUH PE3UCTOPOB.
Omnpenenenre pabOThI AJIEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.
Onpenenenre MOIUTHOCTH AIEKTPUUECKOTO TOKA, BBIJIEISAEMON Ha PE3UCTOPE.
HccnegoBanue 3aBUCUMOCTHM CHJIBI  TOKAa, MIYIIETO 4epe3 JaMIOYKy, OT
HaINpsKECHUS HA HEW.

Onpenenenne KII/[ HarpeBarens.

HccnenoBanne MarHUTHOTO B3aMMOCHCTBUS MOCTOSSHHBIX MAarHUTOB.



15. I3yyeHre MarHUTHOTO TMOJISI TOCTOSIHHBIX MAarHUTOB HpPU MX OOBEAMHEHUU H
pa3JieIeHNUN.

16. MccnenoBanue NEMCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITHI, JI€MOHCTPUPYIOLIUE 3aBUCHUMOCTb CHUJIbl B3aMMOJICUCTBUS KaTyIIKU C
TOKOM M MarHuTa OT CWJIbI TOKA M HAIIPaBJICHUs TOKA B KaTYIIKE.

18. I3y4yeHue eCcTBUSI MArHUTHOTO TOJISl HA MTPOBOJHUK C TOKOM.

19. KoHCcTpyupoBaHue u uzydeHue padoThl 3JIEKTPOIBUTATEIS.

20. M3mepenue KII/I anexkTpoaBuraTeabHON YCTaHOBKH.

21. ONBITHI 110 UCCIEJOBAHUIO SIBJICHHS 3JEKTPOMArHUTHON MHIYKLHUH: UCCIEAOBAHUE
VM3MEHECHUH 3HAYEHUs U HAITPABJICHUSI HHAYKIUOHHOTO TOKA.

9 KIIACC

Pa3znen 8. Mexannueckue siBJICHUS.

Mexannueckoe nBmwxkeHue. MarepuanbHas Touka. Cucrema orcuéta. OTHOCUTEIBLHOCTh
MEXAHUYECKOr0 NBWXKEHHS. PaBHOMEpHOE NpsAMONMHENHOE IBWXKEeHHE. HepaBHOMEpHOE
NpsAMOJIMHETHOE JBUKeHUEe. CpellHsass U MTHOBEHHAsi CKOPOCTh Teja MPU HEPABHOMEPHOM
JIBUKCHUMU.

Yckopenne. PaBHOyckopeHHOE mpsMoinHeiiHOe nBmwxkeHue. CBOOOAHOE TMajieHue.
Onpitel ["anuies.

PaBHOMepHOE IBMXKEHUE 1O OKpYKHOCTH. [lepron u yactora obpamienus. JInneinas u
YTJIOBasi CKOPOCTH. LIEHTPOCTpEMUTEIBHOE YCKOPEHUE.

[lepBoiit 3akoH HeroToHa. BTopoii 3akon Hetotona. Tpernit 3akon HeroTona. [TpuHiun
CYyHEPHO3UIIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cuia TPEHUsI CKOJIbKEHUSI, CUJIa TPEHUS
MTOKOSI, APYTUE BUABI TPEHUS.

Cuna TsHKECTH U 3aKOH BCEMHUPHOTO TITOTEHHs. YCKOPEHHE CBOOOHOTO TMaCHMUS.
Jemwxenue mmaner Bokpyr ConHua. IlepBas kocmuyeckas ckopocTb. HeBecomocTh u
MEepErpy3KH.

PaBHOBecue maTepuanbHOW TOYKHA. AOCOMOTHO TBEpPAOE Teno. PaBHOBecue TBEPAOTO
TeJla C 3aKPEIIEHHON OChIO BpanieHus. MoMeHT cuiibl. L[eHTp TsxecTwu.

Nmnynec tena. M3menenue umiyibca. UMnynbe cuiibl. 3aKOH COXPAHEHUS MMITYJIbCA.
PeakTuBHOE NBUXKEHHUE.

Mexanudeckas paboTa ¥ MOIIHOCTh. PaboTa cui TskecTu, ynpyroctu, Tperusi. CBsizb
sHepruu U paboThl. [loTeHIManpHAs PHEPTUs Tena, MOAHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
[loTeHumanbHass H3HEpPrusi cxarold npyxuHbl. KuHeTtmueckas osHeprus. Teopema o
KUHETUYECKON SHEPTruu. 3aKOH COXPAHCHUSI MEXaHUYECKOW SHEPTUU.

Jemoncmpayuu.

1. HalGmromeHne MexaHMUeCKOTO ABMKEHHUS TeJla OTHOCUTEIIBHO Pa3HBIX TNl OTCUETA.

2. CpaBHeHHE MyTeH U TPACKTOPUIN ABUKEHHSI OJHOTO M TOTO K€ T€Ja OTHOCHUTEIBLHO

PAa3HBIX TEJ OTCUETA.
N3mepeHne CKOPOCTH U YCKOPEHHUS ITPSAMOJIMHENHOTO JBUKECHHS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOTO JIBUKECHUA.



8.
9.

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

HabutoneHne qBrKEeHUs Tea Mo OKPYKHOCTH.

Habnronenve MexaHWYECKUX SBICHUW, TMPOUCXOMSIIMX B CHCTEME OTCYETA
«Tenexka» mnpu €€ pPaBHOMEPHOM U YCKOPEHHOM JIBUKEHHH OTHOCHUTEIBHO
KaOHUHeTa (PUBHKHU.

3aBUCHMOCTD YCKOPEHHUS TeJIa OT MACChl TeJIA U JEUCTBYIOIIEH HA HETO CUJIBI.
Hab6nronenue paBeHcTBa CUIT PU B3aUMOJICHCTBUH TEJL.

M3MeHeHue Beca Tena Npu YCKOPEHHOM JIBUKECHUH.

[lepenaya numnynbca Mpy B3aUMOJACHCTBUU TEIL.

[IpeobOpazoBanust YHEPTUH MPU B3aUMOICHCTBUH TEJL.

CoxpaHeHHre UMITYJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUMU.

CoxpaHeHue uMIlysbca npu a0COIOTHO YIPYTOM B3aUMOJICUCTBUU.

Habnronenne peakTHBHOTO JBUKEHUS.

CoxpaHeHue MEXaHUYECKON IHEPTUU IPU CBOOOTHOM Ma/ICHUU.

CoxpaHeHHE MEXaHWYECKOM OJHEPruu MNpH JBWXKEHUHM Tella I0J JICHUCTBHEM
IPY>KUHBI.

Jlabopamopnvie padbomul u onvimel.

1.

10.

11.

KonctpyupoBanue TpakTa Juisi pa3roHa U JajIbHEWIIEro paBHOMEPHOTO IABUKEHHS
HIapUKA WU TEJICKKHU.

Omnpenenenre cpeaHel CKOPOCTU CKOJBXKEHUsS OpycKa WM ABMKEHHUS LIapHUKa IO
HAKJIOHHOM IUIOCKOCTH.

OmnpenenieHre yCKOPEHHUS! Tela MPU PAaBHOYCKOPEHHOM JBIKEHUHU IO HAKJIOHHOU
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JIBU)KEHUU
0e3 HaYaJIbHOM CKOPOCTH.

[IpoBepka rumoTe3sl: €CIW MPU PABHOYCKOPEHHOM JBIKEHHHM O€3 HayajJbHOU
CKOPOCTH NYTH OTHOCATCS KaK psAJ HEUYETHBIX YHCEN, TO COOTBETCTBYIOIIME
MPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHS! CKOJBXKEHHS OT CHJIBI HOPMAaJbHOTO
JTABJICHUS.

Omnpenenennie k03GHUIIMEHTA TPEHUS CKOJIbKEHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenne paOOThl CUIIBI TPEHUS NPU PABHOMEPHOM JIBIDKEHHMHM TeJla II0
TOPU30HTAIBHOU TOBEPXHOCTH.

Omnpexenenre padOThl CUIIbl YOPYTrOCTH MHPU MOABEME Tpy3a € UCHOJIb30BAHUEM
HEMOJIBI)KHOTO U TIOJIB’KHOTO OJIOKOB.

N3ydeHue 3akoHa COXPAHEHUS SHEPTHH.

Pa3nen 9. Mexanuueckue KoJ1e0aHUA U BOJIHBI.

KonebarenbHoe neuxkenne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUI: Meproj, 4acToTa,
aMIumMTyaa. MareMaTuyecKnii W TNPYXKUHHbIA MaATHUKU. [IpeBpamienue sHepruu npu
K0JIe0aTEILHOM JIBHKEHUU.

3aryxawomme KosiebaHus. BwiHyXneHHble KojeOanus. Pe3zonanc. Mexanuuyeckue
BoTHBI. CBOMCTBAa MexaHWYeCKUX BOJH. [IpoosibHBIC W TTOTIEpeUHbIe BOTHBI. JITMHA BOJIHBI



U CKOpPOCThb €€ pacrpocTpaHeHHs. MeXaHU4eCKHe BOJHBI B TBEPAOM Teje, CEHCMUYECKUE
BOJIHBI.
3Byk. 'poMKOCTb 3ByKa 1 BeicOTa TOHA. OTpaskeHue 3Byka. MHGpa3Byk U yJIbTpa3ByK.
JHemoncmpayuu.
1. HaGmronenue xose0aHuii TE MO JEHCTBUEM CHIIBI TSXKECTH W CHIIBI YIIPYTOCTH.
2. HaGmionenue xosiebanuii rpy3a Ha HUTH U Ha MIPYKUHE.
3. HaOnroneHue BBIHYXJEHHBIX KOJI€OaHUM U pe30HaHca.
4. PacnpocTtpaHeHue NpojoJibHBIX U MOMEPEUYHBIX BOJH (Ha MOJIEIIN).
5. HaGmronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKYCTHYECKHI pE30HAHC.
Jlabopamopnuvie padomot u onvimeol.
1. OmpeneneHue 9acTOTHl U TIEPHO/Ia KoJIeOaHU MaTeMaTHIECKOTO MasiTHUKA.
2. OmpeneneHue 4acTOTHI U TIEPHOAa KOJIEOAHUM MPYKUHHOTO MasSTHHUKA.
3. HccnenoBanue 3aBUCUMOCTH MepHoJa KojJeOaHUM MOABEHICHHOTO K HUTH Tpy3a OT
JUTMHBI HUTHU.
4. HccnemoBaHue 3aBUCUMOCTH MEPUOAa KOJICOaHUM MPY>KMHHOTO MasiTHUKA OT MaccChl
rpysa.
5. IlpoBepka HE3aBUCHUMOCTH IepuoAa KojieOaHUW Tpy3a, MOABEUICHHOTO K HUTH, OT
Macchl rpysa.
6. OmbBITHI, JIEMOHCTPHUPYIOIINE 3aBUCUMOCTh TIEPHOAA KOJEOAHUN MPYNKUHHOTO
MasiTHUKa OT MacChl Ipy3a U AKECTKOCTHU MPY>KUHBI.
7. V3MepeHue ycKOpeHus CBOOOJHOTO NaJCHUS.
Paznen 10. jieKTpOMArHUTHOE 1MOJIE U 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMArHuTHOE MoJie. DNEKTPOMArHUTHbIE BOJIHBI. CBOMCTBA 3JEKTPOMArHUTHBIX
BOJH. [lIKkana 3JIEKTPOMAarHUTHBIX BOJH. MCMOJMB30BaHUE 3JIEKTPOMATHUTHBIX BOJH IS
COTOBOM CBS3H.
DneKkTpoMarHuTHas npupona ceera. CKopocTs cBeTa. BolmHOBBIE CBOMCTBA CBETA.
Jlemoncmpayuu.
1. CBOWMCTBa 3JEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBONICTBA CBETA.
Jlabopamopnuvie padomol u onvimeol.
1. M3ydeHue cBOWCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIBI0O MOOMIIBHOTO Tese(oHa.
Pa3nen 11. CBeToBbIE SIBJICHUS.
JlyueBaa monenb ceera. Microunuku csera. [IpsMonuHeiiHOe pacnpoCTpaHEHHE CBETA.
3atmenus Connua u Jlynsl. Otpaxenue ceta. Ilnockoe 3epkano. 3aKOH OTpakKeHUs CBETA.
[Ipenomnenne cBeta. 3akoH MperoMieHHs cBeTa. [losiHOe BHYTpEHHEE OTpa’KeHUE
cBera. Mcnonb30BaHKe MOJHOTO BHYTPEHHETO OTPAKEHHUS B ONITUY €CKUX CBETOBOJAX.
Jlunza. Xon nydeidt B nmH3e. OnTuueckas cucrteMa ¢oToanmnapara, MUKPOCKONAa M
Teneckomna. ['11a3 kak ontuyeckasi cucteMma. bm3opyKocTh U 1aabHO30PKOCTb.
Paznoxxenune Oenoro ceera B crnekTp. OmbiThl HbtoToHa. CrokeHUE CHEKTPalbHBIX
uBeTOB. /lucnepcus ceera.
JHemoncmpayuu.



W o N vk~ wNe

[IpsiMoJIMHETHOE pacIPOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[TonydeHue n3o00pa>keHUM B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenommnenue cBera.

OnTnyeckuil CBETOBO/I.

XoJ aydeu B coOMparoiieit JJmH3e.

Xog Jiyyel B pacCeuBarolie JTUH3E.

[TonyuyeHue n300paxeHui ¢ MOMOUIBIO JIMH3.

[Tpuntun geiictBus doToanmapara, MUKPOCKOTIA M TEJIECKOTA.

10. Monenp riasa.
11. Paznoxenue 6e0ro cBeTa B CIIEKTP.
12. [Tomyuenue Genoro cBeTa MpH CIOKESHUH CBETa Pa3HbIX IIBETOB.

Jlabopamopnuvie padomol u onvimol.

1.
2.

N o v s

HccnenoBanne 3aBUCUMOCTH yTila OTPAKCHUSI CBETOBOTO JIyda OT YIJIa MaJeHUsI.
H3ydeHne xapakTEpUCTHK U300paKeHUs IpeIMeTa B TUIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH YIUIa TMPEOMIJICHUSI CBETOBOTO JIyda OT YIJIa MMaJCHHS
Ha TPAHUIIE «BO3IYX—CTEKIION.

[Tonydenue n300pakeHUM ¢ MOMOIIBIO COOMPAIOIICH JTHMH3HI.

Omnpenenenrie POKYCHOTO PACCTOSIHUSI U ONTHYECKOW CHIIbI COOMPAIOIIEH JIMH3BIL.
OnBITHI 110 PA3JI0KEHUIO OEIOTO CBETA B CIIEKT).

OnBITEI IO BOCHPHATHIO IBETa MPEIMETOB IMPU UX HAOIIOJCHUHN UYepe3 IBETOBBIC

(GUIBTPBHL.

Pa3znen 12. KBanTtoBble siBJIeHHUS.

OmneiTe Pezepdopaa u ruranetapras Mmoaens aroma. Mozens aroma bopa. cnyckanue
Y MOTJIOIIEHUE cBeTa aToMoM. KBaHThI. JIMHEHYaThIe CIEKTPHI.

PagnoaktuBHOoCTh. Anb(da-, 6era- u ramma-uznydeHus. CTpoeHHEe aTOMHOTO sjpa.
Hyknonnas mozpens atomHoro sijgpa. M3oromsl. PaamoaktuBHbBIE mpeBpamieHus. llepuon
nojypacnaga aTOMHBIX SIJEP.

SnepHble peakiuu. 3aKOHBI COXPaHEHHsS 3apsiIOBOTO MU MacCOBOTO YHCEN. JHEPTUs
CBSI3M aTOMHBIX sijep. CBA3b Macchl M 3HEpruu. Peakium cUHTE3a W JCJIEHUS SAEP.
Ncrounnku sHeprun ConHUA U 3BE3N.

SnepHas sHepreTuka. JleucTBHUS paquOAKTUBHBIX U3JTYYEHUHN HA )KUBBIC OPTaHU3MBI.

Hemoncmpayuu.

1
2
3
4,
5
6

CHOeKTphl U3J1y4€HUs U TOTJIOIICHHUS.

CnekTpsbl pa3IMYHbIX Ta30B.

CnekTp BoJiopoa.

HabGmronenune TpekoB B kamepe BuibcoHa.

Pabota cuétunka HOHU3UPYIOMINX U3TYICHUH.

Perucrpaius u3inydyeHus: IpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuvie padbomot u onvimel.

1.

Ha6JII'OZ[eHI/I€ CILJIOIIHBIX U JIMHEMYATBIX CIICKTPOB U3JIYYCHU.



2. HccnenoBanue TpeKOB: M3MEpPEHUE SHEPIMM YACTHUIIBI 110 TOPMO3HOMY MyTH (IO

dboTorpadusim).

3. U3mepenue paanoakTUBHOTO OHA.

IToBTOPUTENBHO-00001AIOINI MOTYJIb.

[ToBTOpUTENHHO--0000MAIOMINKA MOAYJAb MpEeAHA3HAUYEH MJIs CHUCTEMAaTU3alHUU U
00001IeHUSI TPEIMETHOTO COJACP)KaHUS U OMbITa JACSITEIBHOCTH, MPUOOPETEHHOrO TMpHU
U3YUYEHUHU BCEro Kypca (PU3UKH, a TaKKe JUIsl MOJTOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY
’K3aMEHy N0 PU3HKe s 00ydaroMXcsl, BBIOPABIINX ATOT YUYEOHBIN MpEeIMET.

[Ipy wu3ydeHUMM [aHHOIO MOZYJA pPEANTU3YIOTCS M CHCTEMATH3UPYIOTCS BHJIBI
NESATETbHOCTH, Ha OCHOBE KOTOPBIX OO0ECIeYnMBaeTCsl JOCTHXKEHHUE TMPEAMETHBIX U
MeTarpeaMEeTHbIX IJIaHUPYEMBIX pe3yIbTaTOB oOyueHus, dbopmupyercs
€CTECTBEHHOHAay4YHasi TPAaMOTHOCTh: OCBOCHUE HAYYHBIX METOJOB HCCIICOBAaHUS SIBICHUI
OPUPOJBl U TEXHUKH, OBJAJCHUE YMEHHUSAMH OOBICHATH (PU3MUECKUE SIBJICHUS, MPUMEHSS
MOJIyYEHHBIC 3HAHUSI, pelIaTh 3a/1aud, B TOM YHMCJI€ KAYECTBEHHbIC U AKCTIEPUMEHTAIbHBIC.

[IprHIMIIMAIBHO AEATEIBHOCTHBIM XapaKTep JAaHHOTO pas/iesia peaju3yeTcs 3a CUET
TOT0, YTO 00YYAIOIIUECS BBIMOIHSIOT 33/IaHUsI, B KOTOPBIX UM IMpeAJiaracTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUU pPACIO3HABaTh M HAYYHO OOBICHATH (U3UYECKUE
SABJICHUS B OKPYXKAIOILIEW IPUPOJE U MMOBCEIHEBHOM KU3HU,

WCIIO/Ib30BAaTh HAyYHbIE METO/bl UCCIIECNOBaHMS (DU3NYECKUX SIBJICHUN, B TOM YHUCIE
JUTSl IPOBEPKU TUIOTE3 U MOJYYEHUSI TEOPETUUECKNUX BBIBOJOB;

OOBSACHATh HayYHbIE OCHOBBI HanOOJIe€ BaXKHBIX JOCTH)KCHUN COBPEMEHHBIX TEXHOJIOTHH,
HanpuMep, MPaKTUYECKOrO HCIMOJIb30BaHUSI PA3JIMUHBIX MCTOYHUKOB PHEPTrUUM HA OCHOBE
3aKOHA NPEBPAIICHUS U COXPAHEHHSI BCEX U3BECTHBIX BUJIOB SHEPTUU.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IHPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

N3yuenne ¢(u3Mku Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs HAIpaBlIEHO Ha

JNOCTH)KEHUE  JIMYHOCTHBIX, METalNpeIMETHBIX U  MNPEIMETHBIX  00pa3oBaTeIbHBIX
pE3yJIbTATOB.

B pesynbrare m3ydeHus (HU3WKA HAa YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUSA Yy

oOyuarorerocst 0yayT copMUpPOBaHbI CIEAYIONINE JIMYHOCTHBIC Pe3YyIbTAaThl B UaCTH:

1) maTpMoTH4eCcKOro BOCIMTAHMS:

— TPOSIBIICHHE HWHTEpeca K MCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
buznueckoi HayKu;

— LIEHHOCTHOE OTHOILIEHUE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX--(QU3UKOB;

2) rpa’KAAHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

— TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXJCHHH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHUHN (QU3UKU;

— OCO3HAaHNE BaKHOCTU MOPAJIbHO--3TUYECKUX ITPUHIMUIIOB B IESITEIBHOCTH YYEHOTO;

3) 3cTeTHYeCKOro BOCIIUTAHMS

— BOCHpPUITHE OCTETUYECKUX KauecTB (pu3nueckoi Hayku: €€ TrapMOHUYHOTO
IIOCTPOEHUS, CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 O3HAHMSA:

— OCO3HAHUE LEHHOCTH (U3HUECKON HayKH KaK MOIIHOTO MHCTPYMEHTA MMO3HAHUS MUDPA,
OCHOBBI Pa3BUTHUS TEXHOJIOTMH, BAXKHENIIEH COCTABIISIONIEN KYJIbTYPHI;

— pa3BUTHE HAy4YHOW JIFOOO3HATEIBHOCTH, HWHTEpPEca K  HCCIEI0BATEIbCKOM
NEATEIIBHOCTH;

S) popmupoBaHUs KYJIbTYPbI 310POBbS U IMOLHOHAIBHOI0 0JIATOMOJIYYH:

— OCO3HaHME LIEHHOCTU 0e30MacHoro odpasa »KU3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BAXXHOCTH MpaBuUi O€30MacHOr0 IOBEACHHMS Ha TpaHCIOpTe, Ha Joporax, C
AIIEKTPUYECKUM U TEIUIOBBIM 000PYAOBAHUEM B JIOMAIIHHUX yCIOBUSX;

— c(hOopMHUpPOBAHHOCTh HaBbIKAa pedJIEKCHUU, MPU3HAHHWE CBOETO TpaBa Ha OIIMOKY H
TaKOTO € MpaBa y APyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIMTAHMS:

— AKTHMBHOE Yy4yacTHE€ B pEUICHMUM NPaKTHUYECKUX 3aJad (B paMKax CEMbH,
00pa3oBaTeIbHOM OpraHu3allii, Tropojia, Kpas) TEXHOJOTMYECKOM | COLMaTbHON
HAIPaBIEHHOCTH, TPEOYIOMINX B TOM YUCTE U GU3UUIECKUX 3HAHUM;

— MHTEpEC K MPAKTUUYECKOMY U3YUEHUIO MPOdecchil, CBI3aHHBIX C (PU3UKOM;

7) 3K0JI0rM4eCKOr0 BOCIIUTAHUA:

— OpUEHTAlUsl HAa NPUMEHEHHE (PU3NYECKUX 3HAHUW JUIsl pelIeHHs 3ajJad B 0O0JacTu
OKpY>KaloIIei cpeibl, IIAHUPOBAHUS MOCTYNIKOB M OLEHKH UX BO3MOKHBIX IMOCJIEICTBUI
JUISL OKPYKAIOIIEN CPEJIbl;

— OCO3HAHHUE II100aTBFHOTO XapaKkTepa IKOJIOTUYECKUX MPOOJIeM U IMyTel UX PEIICHHUS;

8) apanTanuu K U3MEHSIOIINMCH YCJIOBUAM COIUATBLHOM U MPUPOJAHON CPe/bI:



— MOTPeOHOCTh BO B3aWMOJICHCTBUM TPHU BBITIOJHEHUN HCCIEAOBAHUA M TPOCKTOB

¢bu3nyuecKoi HaPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JAPYTHUX;

e — TNOBBIIIEHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPAKTUUECKYIO e TEIHHOCTS;

e — MOTPEOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4uCie (HOPMYIUPOBATH UJICH,
TOHSITHSI, TUTIOTE3BI O PU3HUECKUX OOBEKTAX U SBICHUSX;

e — OcCO3HaHHE e(PUIUTOB COOCTBEHHBIX 3HAHUIN 1 KOMIIETEHTHOCTEH B 00JaCTH (PU3UKH;

e — IUIAHMPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PU3NUECKUX 3HAHUM;

e — CTpEMJICHHE AaHAaTU3UPOBAaTh W BBIABIATH B3aMMOCBS3M NPUPOJIBI, OOIIECTBA U
HYKOHOMHMKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3UUYECKUX 3HAHUI;

e — OIICHKA CBOMX ACHCTBHI C Y4ETOM BIUSHHUS Ha OKPY)KAIOIIYIO CpEry, BO3MOMXHBIX

rJ100abHBIX MOCIIECTBUH.

METANIPEIMETHBIE PE3YJIbTATbBI

B pesynpTaTe oCBOEHHsS TporpamMmbl 1O (HU3MKE HA YPOBHE OCHOBHOTO OOIIEro
o0pa3oBanus y oOydaromierocss 0yayr chopMHUpOBaHBI MeTampeAMeTHbIE Pe3yJbTaThbl,
BKJIFOYAIOINE II03HABATC/IbHbIC YHUBEpPCAJbHBIC y4eOHBIC IEHCTBUSA, KOMMYHHUKATHUBHBIC
YHUBEpCaJIbHbIC yueOHbIC ICUCTBUSA, PETYIATUBHBIC YHUBEPCAIbHBIC YICOHBIC EHCTBUS.

Ilo3naBaTte/ibHbIE YHUBEPCAJbHbIE YUeOHbIE /1eiliCTBUA

ba3zoBble Jioruyeckue AeicTBUsA:

e BBIABJIATH U XapaKTePU30BaTh CYIIECTBEHHbIC TPU3HAKN OOHEKTOB (SIBICHHUI);

e YCTAHABJIMBATh CYIIECTBEHHbIN MMPU3HAK KiIacCU(UKAIMU, OCHOBAHUS Jisi 0000IEHuUs
U CpaBHEHUS;

* BBIIBJIATh 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B PaCCMATPUBAEMbIX (PaKTax, JaHHBIX U
HAOIIOJICHUAX, OTHOCAIIUXCA K GU3UUYECKUM SBICHUSIM;

* BBISIBJIATh TIPUYHUHHO--CIICACTBEHHBIC CBSI3M NPHU M3YYCHUH (U3MUYECKHUX SBJICHHUNA U
MPOLIECCOB, JIeJaTh BBIBOABI C HCIOJIb30BAHUEM JACHYKTHUBHBIX M HHIYKTUBHBIX
YMO3aKJIIOYEHUH, BBIIBUTAaTh TUIIOTE3bI O B3aUMOCBS3SIX (PU3MUECKUX BEJINYHH;

¢ CAMOCTOSATENIBHO BBIOMpATh CMOCOO perieHus ydeOHOW (U3MYECKOM 3amadyu
(cpaBHEHHE HECKOJbKUX BapUaHTOB pEILICHMs, BHIOOP HaubOoJee MOAXOASIIETO C
y4€TOM CaMOCTOSITEIbHO BBIICIEHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBareibckme 1eiicTBUS:

* ICTIOJIb30BAaTh BOIMPOCHI KaK UCCIE0BATEIbCKIII HHCTPYMEHT MO3HAHUS;

e IPOBOJUTh IO CAMOCTOATENIbHO COCTABJICHHOMY IUIAHY OIBIT, HECIIOXHBIM
(pu3NUECKUl IKCIEPUMEHT, HEOOJIBIIIOE UCCIIEI0BAHNE (PU3UUECKOTO SBJICHHUS;

e OLICHUBATh Ha MPUMEHUMOCTb M JOCTOBEPHOCTHh MH(POPMAIUIO, MOJYYEHHYIO B XOJE
MCCIIEOBAHUS UITN DKCTIEPUMEHTA;

¢ CAMOCTOSITENIbHO  (OpMYJIMpOBaTh OO0OOIIEHUST W BBIBOABI IO pe3yjbTaTaM
MPOBEAEHHOTO HAOIIOEHUS, ONIBITA, UCCIIECIOBAHMS;



e IPOTHO3UPOBATH BO3MOYKHOE JaTbHEHIIICe pa3BUTHE PU3MUECKUX MPOIECCOB, a TAKKE

BBIJIBUTATh MTPEATIONIONKEHUS 00 HX Pa3BUTUH B HOBBIX YCIIOBUSX U KOHTEKCTaX.
Pabora ¢ nndgopmanmeii:

e MPUMEHSATh Pa3IMYHBIC METOJbI, HHCTPYMEHTHI M 3allpOChl MPU IMOWUCKE M O0TOOpE
vH(pOpMaIUK UM JAHHBIX ¢ YIETOM MPEIJIOKCHHOW Y4eOHOM Pu3nuecKoi 3a1a4u;

e AHAIM3UPOBATh, CHCTEMATU3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAIIMIO Pa3IMIHbBIX
BHJIOB U (DOpPM TIpeACTABICHUS;

e CAMOCTOSATENILHO BBIOMpATh ONTHMANBbHYIO (opMy MpeacTaBieHUs WHOOpPMAIUA |
WJUTFOCTPUPOBATH peIllaeMble 3a/ladyd HECIOKHBIMU CXeMaMH, AUarpaMMamMu, HHOU
rpaduKoi U UX KOMOMHAIIMSIMU.

KoMMyHuKaTHUBHBIE YHHBepcaJbHbIe YueOHbIe JeliCTBHS:

eB XOJ€ OOCYXJCHHS y4yeOHOTO MaTepuasa, pe3yabTaToB JabOpaTOPHBIX padOT H
MIPOEKTOB 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYKJaeMOW TEeMbl M BBICKA3bIBATh
U7cH, HaIleJICHHbIE Ha pEIICHHWE 3aJaud W TOJJEpKaHHe O1aroXenarelIbHOCTH
OOIIIeHHS;

¢ COMIOCTABIIATh CBOM CYXICHUA C CYXKJICHUSIMU JPYTrUX YYaCTHHUKOB JHAJIOTa,
OoOHapy>XMBaTh Pa3Inune U CXOJICTBO MO3UITUH;

e BBIPAXKaTh CBOIO TOUKY 3PCHHS B YCTHBIX U MMIMCHbMEHHBIX TEKCTaX;

e MyOJIMYHO  TPEACTABIATH  PE3YyJbTaThl  BBIIOJHEHHOTO  (DM3MYECKOr0  OMbITA
(3KCTIEpUMEHTA, UCCIEA0BAHMS, TPOCKTA);

e IOHMMAaTh W HUCITOJIb30BAaTh MPEHMYIIESCTBA KOMAHIHONW W WHIUBHIYaJIbHON PabOTHI
P PEIICHUH KOHKPETHOHN (hHU3UIECKOM TIPOOIIEMBI,

e MPUHUMATh IIEJIM COBMECTHOW JEATEIHHOCTH, OPTaHW30BHIBATH JCUCTBUS IO ¢
JIOCTIDKCHHUIO:  PAacHpenesiaTb poJid, OOCYXJaTh TMPOLECCHl H  PE3YIbTaThl
COBMECTHOM paboThI, 0000111aTh MHEHUS HECKOJIBKUX JIIOJCH;

* BBITIOJIHATh CBOIO YacTh pPabOThHI, JOCTHras KauyeCTBEHHOTO pe3yjbTaTa MO CBOEMY
HaIpaBJICHUIO U KOOPJIUHUPYS CBOU JACHCTBUS C IPYTUMH YJICHAMUA KOMaH/IbI;

¢ OLICHMBATh KA4eCTBO CBOEr0 BKJIaJa B OOMMI TPOAYKT TO KPUTEPHSM,
CaMOCTOSTENHHO C(HOPMYTUPOBAHHBIM YUYACTHUKAMH B3aUMO/ICHCTBHSL.

PeryasiTuBHbIe YHHBeEpPCaJbHbIe y4eOHbIE AelCTBHA

Camoopranu3anus:

e BBISIBJISITH MTPOOJIEMBI B )KM3HEHHBIX U YU€OHBIX CUTYALUSX, TPEOYIOLIUX JJIsl pEeIICHUS
(U3nYECKUX 3HAHUH;

e OPUEHTHUPOBATHCS B PA3IMUHBIX TOJAXOJaX MPUHITHS pelieHud (MHIWBHUAYaIbHOE,
MIPUHSTHE PEIICHUS B TPYIINE, IPUHATHE PEIICHUHN TPYIIION);

e CAMOCTOSITENIbHO COCTaBJISITh QJITOPUTM pelieHus (U3MYECKOW 3aJayd WIM IJIaHa
UCCJICIOBAaHUsI C YYETOM HMEIOIIUXCS PECypcOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUPOBATH MpejjiaraéMble BApUAHTHI PEIICHUH;

e JICJIaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOUMOHAIbHBI HHTEJJIEKT:



e 1aBaTh A/ICKBATHYIO OLICHKY CUTYAaIlMH U IIpeJiaraTh IJIaH €€ U3MEHEHMS;

¢ OOBSICHATh TNPUYMHBI JOCTIXKEHHS (HEIOCTHMIXKEHUS) PEe3yIbTaTOB JESATEIBHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

e BHOCUTh KOPPEKTUBBI B JACATEIBHOCTD (B TOM YHCIIEC B XOJI BHIIOJTHEHHS (DU3UUYECKOTO
WCCJIEIOBAHUSI WJIM TPOEKTAa) HAa OCHOBE HOBBIX OOCTOSATEIHCTB, M3MEHHUBIIHMXCS
CUTYyallul, yCTAHOBJICHHBIX OIMMOOK, BO3HUKIIIHUX TPYIHOCTEH;

* OLICHUBATh COOTBETCTBUE PE3YbTATA LEJIU U YCIOBUIM;

e CTaBUTH CEOs1 HA MECTO JIPYroro 4eJIOBEeKa B XOJI€ CIOPA MM JUCKYCCUU HAa HAYYHYIO
TEMY, IOHUMATh MOTHUBBI, HAMEPEHUSA U JIOTUKY APYroro;

e IPU3HABATh CBOE MpPaBO Ha OMMOKY MNpU pemeHuu ¢(U3MYECKUX 3aj]ady WIK B
YTBEPKACHUAX HA HAYYHBIE TEMbI U TAKOE K€ IIPABO JAPYroro.

HHPEIMETHBIE PE3YJIbTATHI

K koHiy oOydenust B 7 kjacce nNpeIMETHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JOJIKHBI

oTpaxaTb C(POPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUM:

¢ CMIOJIb30BaTh TOHATHUS: (U3NYECKUE U XMMHUYECKHE SIBICHMS, HaOIIOJCHHE,
AKCIIEPUMEHT, MOJEJIb, TUNIOTE3a, €AUHUIIBI (PU3UUECKUX BEJIIMUMH, aTOM, MOJICKYJIIa,
arperaTHble COCTOSIHUS BellecTBa (TBEPIOE, KUIKOE, ra3000pa3HOE), MEXaHUUECKOE
IBWKEHHE (paBHOMEpPHOE, HEPAaBHOMEPHOE, MPSAMOJIMHEHHOE), TpaeKTopus,
paBHOJEWCTBYIOMAs cujia, AedopManusa (ympyras, IiacTUueckasl), HEBECOMOCTb,
COOOIIAIOIITHECS] COCY/IBI;

e pa3nuuath siBiaeHUs (qudPy3us, TenaIoBoe ABUKEHNUE YACTHUIL BEIIECTBA, PABHOMEPHOE
IBIKEHHE, HEPABHOMEPHOE JABMKEHUE, HHEPLIMSI, B3aUMOJECHCTBUE TEJ, PABHOBECUE
TBEPIBIX TEJI C 3aKPEIUIEHHOM OCBIKO BpalllCHUs, MEepenadya AaBJICHUS TBEPIbIMU
TelaMH, SKUAKOCTSAMH M Tra3amu, aTrMoc(epHoe JaBlieHHWEe, I[IJIJaBaHUE Tell,
MpEBpAlICHUs] MEXAHUYECKOM SHEPruM) MO ONMUCAHHMIO MX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OTIBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3UUECKOE SIBICHUE;

e pacro3HaBaTh NPOSBICHUE U3YUECHHBIX (PU3NUECKUX SBJICHUIN B OKpYKaIOIlEeM MUPE, B
TOM 4uciie (PU3NYECKHUE SBICHUS B MPUPOJIE: MPUMEPHI IBMXKEHUS C PA3TUUYHBIMU
CKOpPOCTSIMH B KMBOW M HEKUBOW IIPUPOJE, NEUCTBUE CWIIBI TPEHHUs B MPUPOJE U
TEeXHHUKE, BIMSIHHE aTMOC(HEpPHOro JaBJICHHUS HA XUBOM OpraHu3M, IJIaBaHUE pbIO,
phluary B TeJie YeJoBeKa, IPU 3TOM MEPEBOUTH MPAKTUYECKYIO 3a/1auy B y4eOHYIO,
BBIJICJISITh CYILIECTBEHHbIE CBOMCTBA (MPU3HAKU) (PU3NUECKUX SABJICHUM;

e ONTUCHIBATh U3YUCHHBIE CBOMCTBA Tel U (PU3UUECKHUE SBICHUS, UCIIONb3Ysl (PU3HUECKHE
BEJIUYMHBI (Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTb, CPEIHSS
CKOpPOCTbh, CHJIA YNPYIOCTH, CHJIA TSDKECTH, BEC Te€Jla, CUJa TPEHUA, [1aBJIECHUE
(TBEpHoro Tena, >KUAKOCTH, Ta3a), BbITAJKHUBAIOIIAs CUJIa, MEXaHWYEeCKas pabora,
MOIIIHOCTh, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3()D(PUUUEHT TOJE3HOrO JEUCTBUS
MEXaHNU3MOB, KHHETUYECKAS! U NOTEHIMAIbHAs SHEPTHA), IPU ONMUCAHUU MPABUIBHO
TpakTOBaTh (U3UYECKUNA CMBICI HCIOJIb3YEMbIX BEIUYUH, MX OOO3HAYCHUS W
eAUHULIBI (PU3MYECKUX BEIUYUH, HAXOAUTH (POPMYIIbI, CBS3BIBAIOIINE JTAHHYIO



GU3HUECKYI0 BEIMYMHY C APYTUMU BEJIUYMHAMHU, CTPOUTH TpadUKu H3yUYCHHBIX
3aBUCUMOCTEN (PU3UICCKUX BEIUINH;

e XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3MYECKHUE SBJICHUS M TMPOIECCH, HCIOJIb3Ys
IpaBUjIa CI0KEHUS CHII (BAOJIb OQHOM mpsiMoi), 3akoH I'yka, 3akoH [lackans, 3akoH
ApxuMena, TIpaBUIO paBHOBecHs pbryara (0J0Ka), «30J0TOE MPABUI0» MEXaHUKH,
3aKOH COXpPAHEHHS MEXAaHUYECKOW HHEpPruM, IpU HSTOM JaBaTh CIIOBECHYIO
bopMYIMPOBKY 3aKOHA U 3aMKUCHIBATH €70 MATEMATUUECKOE BHIPAYKECHHUE;

¢ OOBSICHATh (PUBMYECKHUE SIBJIICHUS, MPOIECCHl U CBOWCTBA TEJI, B TOM YHUCJIE U B
KOHTEKCTE€  CUTyallM  IPAKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa:  BBISBIATH
MIPUYMHHO--CJICJICTBEHHBIC CBSA3U, CTPOUTHh OOBSICHEHHE U3 1—2 JJOTMUECKUX IIIaroB C
onopoii Ha 1—2 M3Y4YEHHBIX CBOMCTBA (YU3UUECKUX SBJICHUM, (PU3UYECKUX 3aKOHA
WJIA 3aKOHOMEPHOCTH,;

epemaTh pacy€THhIE 3amadyu B 1—2 JEHCTBHsI, HMCIOJB3YS 3aKOHBI M (HOPMYIIHI,
CBs3BIBAIONINE (PU3NUECKUE BEIWYMHBI: Ha OCHOBE aHali3a YCJIOBUSA 3aJaud
3alMChIBaTh KPaTKOE YCJIOBUE, MOJCTABIATh (DU3NUECKHE BEIUYUHBI B (POPMYJIIBI U
MPOBOJUTH Pacy€Thl, HAXOAUTh CIPABOYHBIC JIAHHBIC, HEOOXOAUMBIE NI PEIICHUS
3a/1a4, OIICHUBATh PEATUCTUYHOCTD MOJIYYEHHON (PU3UIECKON BETUIUHBI,

e PACTIO3HABATH IMPOOJIEMBI, KOTOpPBIE MOXXHO PEIIUTh MPH TOMOIIM (PUHIECKHUX
METOJO0B, B OIMCAHUM WCCIEIOBAHUS BBIJCISATh MPOBEPSIEMOE MPEAIOI0KEHUE
(rumote3y), pa3iauyaTh U MHTEPIPETUPOBATH MOJYUYEHHBIM PE3YyJIbTAT, HAXOIUTH
OIMOKHU B XOJIE OTBITA, JeJIaTh BBIBOJBI IO €T0 PEe3yIbTaTaM;

e IPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (DU3UUYECKUX SBICHUN WU (PU3NYECKUX CBOUCTB
Ten: (OpMYyIHUpPOBaTh MPOBEPSEMbIE MPEATONOKEHUSA, COOMpPATh YCTAaHOBKY U3
MPEIJIOKEHHOTO 000pYyIOBaHUS, 3alHUChIBaTh XOJ OMNbITa U (HOPMYyIUPOBATH
BBIBOJIbI;

e BBITIOJTHATH MPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHHU, MACChI Tejla, 00bEéMa, CUIIBI U
TeMIepaTypbl C UCIOJIb30BAaHUEM AHAJIOTOBBIX U HU(GPOBBIX MPUOOPOB, 3aMUCHIBATH
MMOKa3aHMs MMPHUOOPOB C YIETOM 3aTaHHOM a0COFOTHON IMMOTPEITHOCTH U3MEPCHHIA;

 IPOBOJINTH HMCCJICAOBAHUE 3aBUCUMOCTH OJHOM (PU3MYECKOW BEIMYHMHBI OT JAPYTOM C
WCIIOJIb30BAHUEM  MPSMBIX  W3MEPEHUN  (3aBUCMMOCTH  TYyTH  PAaBHOMEPHO
JBUKYIIETOCS TeJla OT BPEMEHU JIBUKCHUSI TEJIA, CHIIBI TPEHHS CKOJIbKEHHUS OT Beca
TeJa, KadyecTBa 0OpabOTKH MOBEPXHOCTEH TEI M HE3aBUCUMOCTH CHJIBI TPEHHUS OT
IJIOMIAJ I CONMPUKOCHOBEHUS TEJ, CHUJbl YIPYrOCTU OT YJJIMHEHHS TMPYKUHBI,
BBITAJIKUBAIOIIEH CHJIBI OT OOBEéMa MOTPYKEHHOW YacCTU Tejla U OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCHUMOCTH OT IJIOTHOCTH Telia, OT TJIyOMHBI, Ha KOTOPYIO
MOTPY>KEHO TEeJ0, YCIOBUHM TUTaBaHUS TeJl, YCIOBUU PaBHOBECHsI pbldyara U OJIOKOB),
y4acTBOBaTh B IUJIAHUPOBAHWU YYEOHOTO HCCIIECTOBAaHUS, COOUpPATh YCTAHOBKY U
BBITIOJIHATh U3MEPEHUsI, CIeAYs NMPEIOKEHHOMY TIJIaHy, (DUKCUPOBAThH PE3YIbTAThI
MOJIYYEHHON 3aBUCUMOCTH (PU3WYECKUX BEJIMUUH B BUJE MPEAJIONKEHHBIX TaOIUIl U
rpadUKoOB, AeJaTh BBIBOABI 10 pe3yJibTaTaM UCCIICTOBAHUS;

e IPOBOJINTh KOCBEHHBIE HU3MEPEHHS (PU3MUECKHX BEIWYMH (ITUIOTHOCTh BEIIECTBA
KUJKOCTH W TBEPAOrO TENa, CHJIA TPEHUS CKOJIBKEHHUS, HABICHUE BO3/1yXa,



BBITAJIKUBAIOLIAsl CWJIA, JACUCTBYIOIIAas Ha NOTPYXKEHHOE B KUAKOCTb TEJO,
KO3 PUIIMEHT MOJIE3HOTO JIEUCTBUS MPOCTHIX MEXAHU3MOB), CIEys MPEI0KEHHON
MHCTPYKUMU: TIPU BHINIOJIHEHUU HU3MEPEHUM coOupaTh SKCIEPUMEHTAIbHYIO
YCTaHOBKY U BBIYUCIIATH 3HAUCHHE UCKOMOMW BEJIUYHHBI;

eCcOOMONATh, TpaBWja TEXHUKHA OE30MacCHOCTH TpH padoTre ¢ 1a00paTOpPHBIM
000pyIOBaHUEM;

e YKa3bIBaTh MPUHIMUIIBI JEUCTBUS TPUOOPOB W TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIINUECS COCYAbI, OAPOMETpP, pblUuar, MOJBHKHBIN
Y HEeTOJIBUXKHBIN OJIOK, HAKJIIOHHAS MJI0CKOCTb;

e XapaKTEPHU30BaTh MPUHIUIIBI JEHCTBUS M3YYCHHBIX MPHOOPOB W TEXHUYECKUX
YCTPOMCTB C OMOPOW HA WX ONUCaHUS (B TOM 4YHCIE: MOAIIMIHUKHU, YCTPONUCTBO
BOJONPOBOJIA, TUAPABINYECKUN MPECC, MAHOMETP, BBICOTOMEDP, MOPIIHEBOM HACOC,
apeoMeTp), UCIOJIb3Yys 3HAHUS O CBOMCTBAX (PM3MUECKHUX SBJICHUN U HEOOXOJUMbIE
du3nUecKre 3aKOHbI U 3aKOHOMEPHOCTH;

e IPUBOANTH TpPHUMEPHl (HAXOAUTh HH(POPMAIMIO O TMpUMEpax) MPAKTHUIECKOTO
MCIOJIb30BaHMs (DU3MUYECKUX 3HAHUW B TMOBCEIHEBHOW >KM3HM MJisi OOecreueHus
0e30macHOCTH TIpH OOpalieHuu ¢ npudopamMu U TEXHHUUYECKHMH YCTPOMCTBAMHU,
COXpaHEHHUs 3J0POBbSA U COOJIIOJCHUS HOPM HKOJOTUYECKOTO TOBEACHUS B
OKpY>KaroIieil cpene;

* OCYILIECTBIISATh OTOOpP HMCTOYHUKOB HHpopMauuu B VIHTepHETe B COOTBETCTBUM C
3aJlaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOLIMXCS 3HAHUM U MYTEM
CpPaBHEHHS PA3JIMYHBIX HCTOYHUKOB BBIICIATH HH(OpPMAIMIO, KOTOpas SBISETCS
MPOTUBOPEUNBON WIIM MOXKET ObITh HEIOCTOBEPHOM;

¢ CMIOJBb30BaTh MpPU  BBINOJHEHUU  YUYEOHBIX 3aJaHUi  HAYYHO--TNIOMYJSPHYIO
TUTEPATypy (DU3UYECKOrO COJAEpKaHUs, CIPABOYHBIC MaTEpHaNIbl, PECYpChl CETH
WNurtepHer, BiaAeTh NpuéMaMU KOHCIEKTUPOBAHUSA TEKCTa, MPeoOpa3oBaHUs
“H(pOpMaIMU U3 OJHON 3HAKOBOUW CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHbIE U YCTHBIE COOOIICHUSI HA OCHOBE 2—3
HMCTOYHUKOB HH(pOpMaIuu (PU3NYECKOro COACpKaHMs, B TOM YHCIE IYOJIUYHO
JIeNIaTh KpaTKUEe COOOIICHUS O pe3ysbTaTaX MPOECKTOB WM YU€OHBIX UCCIETOBAHUM,
IIPK 3TOM TPAMOTHO HCIMOJIB30BATh M3YYEHHBIM IOHATUMHBIA almapar Kypca
(U3MKH, COMPOBOXKAATH BHICTYIUIEHHUE MTPE3EHTALlUEH;

e IPU BBITIOJTHEHUHU yUE€OHBIX MPOEKTOB U UCCIEAOBAHUN pacipeiesaTh 00sS3aHHOCTH B
rpyIIe B COOTBETCTBUU C TOCTAaBJICHHBIMHU 3aJadaMH, CIEIUTh 3a BBINOJHEHUEM
IJlaHa JACUCTBUN, aJEKBaTHO OLICHUBAaTh COOCTBEHHBIM BKIJIAJ B JEATEIBHOCTH
IpyNmbl, BBICTPAWBAaTh KOMMYHUKATHBHOE B3aWMOJCICTBUE, YUYHUTHIBas MHEHHE
OKpYKaroUuX.

K koHiy oOyuenust B 8 kjacce npeiMeTHbIE pe3ysIbTaThl HA 0a30BOM YPOBHE JOJIKHBI

oTpaxaTh C(POPMHUPOBAHHOCTD Y OOYJAIOIITUXCST YMEHUH:

* ICIIOJIB30BaTh MOHATHS: Macca U pa3MeEPbl MOJIEKYJI, TEIUIOBOE JBH)KEHUE aTOMOB U
MOJIEKYJI, arperaTHbIE COCTOSIHMS BEIIECTBA, KPUCTAUIMUECKUE U amMop(dHbIe Tena,
HACBIIICHHBI W HEHACBIIEHHBIM Tap, BIAXHOCTh BO31yXa, TEMIIEpaTypa,



BHYTPEHHSISI DHEPTUsl, TEIJIOBOW JIBUraTelb, 3JIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsij,
AIEKTPUUECKOE TI0JIe, TPOBOJHUKU M JUAJIECKTPUKH, TOCTOSHHBINA 3JIEKTPUUYECKHUI
TOK, MAarHUTHOE TOJIE;

epa3nnuaTh SBJICHUA (TEIUIOBOE PACUIMPEHUE U CXKATHE, TEIUloNepenada, TEIIOBOE
paBHOBECHE, CMayMBaHUE, KaNWUISpHbIC SBJICHUS, HUCHApPEHHE, KOHACHCAIIMS,
IUIABJIEHHE,  KpUcCTaluin3alus  (OTBEpAEBaHHWE),  KHUIIEHHME,  TeIulonepeaaya
(TeTI0NpPOBOAHOCTh, KOHBEKIUS, U3yUYCHHE), DJICKTPU3ALUs TE, B3aUMOIEHCTBUE
3aps/l0B, AEUCTBUS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aHUMOJIECHCTBUE
MarHuTOB, IEMCTBUE MAarHUTHOTO MOJISI HA MTPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHIYKIUS) TI0 OINHCAaHUI0 MX XapaKTEepHbIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBJICHUE;

e pacro3HaBaTh MPOSIBICHUE U3YUCHHBIX (PU3UYECKUX SIBIICHUN B OKPYKAIOIIEM MUPE, B
TOM 4Yucie (U3UYECKHE SBJICHUS B MPUPOJE: IMOBEPXHOCTHOE HATSXKEHUE W
KaMWUIApHBIE SIBIICHUS B TMPHUPOJE, KpUCTAUIBI B mpupone, uznydenue CoiHIa,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHEra,
AIIEKTPUYECKHUE SIBIICHUST B arMocdepe, JJIEKTPUUECTBO JKUBBIX OpPraHU3MOB,
MarHUuTHOE Tojie 3eMJu, JIpeild MOoa0COoB, poJib MAarHUTHOTO MOJIS JUIsl KU3HHU Ha
3emiie, MOJIIPHOE CUSIHUE, IPU 3TOM MEPEBOIUTH MPAKTUYECKYIO 3a/1a4y B yUeOHYIO,
BBIJICJISITh CYILIECTBEHHbIE CBOMCTBA (MMPU3HAKU) (PU3NUECKUX SABJICHUM;

e ONIUCHIBATh U3YUYCHHBIE CBOMCTBA Te U (PU3UUECKHUE SBJICHUS, UCIIONb3Ysl (PU3HUECKHE
BEJIMYUHBI (TeMIepaTypa, BHYTPEHHSISI SHEPrusi, KOJIMYECTBO TEIUIOTHI, YyIeIbHas
TEIUIOEMKOCTh BELIECTBA, YJEJbHas TEIUIOTAa IUIABJICHUS, YJElbHAas TEIIOTa
napooOpazoBaHusl, yjeiabHasl TeII0Ta CrOpaHus TOIUIMBA, KOA(G(UIIMEHT TOJIE3HOTO
JEMCTBUS TEIJIOBOM MaIllMHBI, OTHOCUTENbHAS BIIAXXHOCTh BO3/1yXa, JIEKTPUYECKUN
3aps], CWia TOKa, JJIEKTPUUECKOE HaIpshKeHUe, CONPOTHUBIICHHE IPOBOJIHUKA,
yIE€JIbHOE CONPOTUBIIEHUE BEIIECTBA, pabOTa M MOIIHOCTH IEKTPUYECKOTO TOKa),
IpU OIMCAaHMM MPAaBWIBHO TPAKTOBaTh (PU3MYECKUU CMBICI HCHOJIb3YEMBIX
BEJIMYMH, O0O03HAUEHUS U €IUHUIBI (PU3NYECKUX BEIUYMH, HAXOIUTH (DOPMYIIBL,
CBS3BIBAIOIINE JIAHHYIO (PU3NUECKYIO0 BEJIMYUHY C JIPYTMMH BEIMYUHAMHU, CTPOUTH
rpauKy U3y4eHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEJIMUUH;

e XapaKTEpHU30BaTh CBOWCTBA Tel, (PU3MUECKUE SBJICHUS W MPOILECCHl, HCHOJIb3YS
OCHOBHBIE TOJIO)KEHUSI MOJIEKYJISIPHO--KUHETUYECKOW TEOPUU CTPOCHHS BELIECTBA,
MPUHIUIT CYNEPIIO3UIIMK TOoJied (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH COXPaHEHMUs
3apsija, 3akoH OMa s ydacTka Lend, 3akoH J[xoyns—JIeHna, 3aKoH COXpaHEeHHUs
SHEpPruH, MPHU ITOM JaBaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA M 3aMHCHIBATH €0
MaTEeMaTH4YECKOE BBIPAKCHHUE;

¢ O0BSICHATH (U3MUECKHE MPOLECChl U CBOMCTBA TeJl, B TOM 4YHCIIE U B KOHTEKCTE
cUTyanumn MPaKTUKO-OPUEHTUPOBAHHOTO Xapaxkrepa: BBISIBIIATD
MPUYUHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 1—2 JOrMYeCKHUX IIaroB C
onopoil Ha 1-2 WM3y4YeHHBIX CBOWCTBA (PU3NYECKUX SIBICHUM, (PU3UUYECKUX 3aKOHOB
WM 3aKOHOMEPHOCTEH;



epemaTh pacy€THbIE 3aJadyu B 2—3 JEHCTBHsI, HCIOJB3YS 3aKOHBI U (HOPMYIIHI,
CBSI3bIBAIONINE (PM3MYCCKUE BEIMYMHBI: HAa OCHOBE aHaNIHM3a YCJIOBUS 3aJlaud
3aIMChIBaTh KPATKOE YCIIOBHE, BBIABIIATh HEAOCTATOK JAHHBIX JJIsI PEIICHUS 3a/1a4H,
BBIOMPATh 3aKOHBI U (POPMYITBI, HEOOXOUMBIE TSI €€ PEIICHUS, TPOBOIUTH PACUETHI
M CpaBHUBATh IMOJyYE€HHOE 3HAa4YeHHWE (U3MUYECKON BEIMYMHBI C H3BECTHBIMU
JTaHHBIMU;

e PaCmO3HABATH IMPOOJIEMBI, KOTOPHIE MOXXHO PEHIUTh MPU TMOMOIIM (PU3HMUECKHUX
METOJZIOB, HCIIOJIb3ysl ~ ONMHCAaHWE  HWCCICIOBAaHUS, BBIACIHATH MPOBEPIEMOC
MPEATONOKEHUE, OIICHUBATh MPABHIBHOCTH TMOPSAKA MPOBEACHUS HCCICIOBAHUS,
JICIIaTh BBIBOJIBI;

e IIPOBOJIUTH OIBITHI TI0 HAOJIOICHUIO (PU3UICCKHUX SBIICHUA WM (DU3NISCKUX CBOWMCTB
Ten (KamwuispHbIC SBICHUs, 3aBUCUMOCThH JaBJICHUS BO31yXa OT €ro o0béma,
TEMIIEpaTyphl, CKOPOCTU TPOIIECCa OCTHIBAHUS M HAarpeBaHUsS MPU H3TYUYCHUH OT
[BETa M3JIydarollel (TOTJIONIA0Ieii) MMOBEPXHOCTH, CKOPOCTh MCIIAPEHHS BOJBI OT
TeMMepaTypbl JKUIAKOCTH M IUIOMAAU €€ TOBEPXHOCTH, DJICKTpU3aIUsi Tea M
B3aUMOJICHICTBHE JICKTPUUCCKUX 3apsI0B, B3aUMOJCHCTBHE TTOCTOSHHBIX MarHUTOB,
BU3yaJIM3alldsl MAarHUTHBIX TOJIEH TMOCTOSIHHBIX MAarHWTOB, JACHCTBUS MarHUTHOTO
MoJii HAa TPOBOAHHUK C TOKOM, CBOWCTBa JJICKTPOMArHuTa, CBOMCTBA
AJIEKTPOJBUTATENIsl  TMOCTOSSHHOTO  TOKa):  (opMynupoBaTh  IPOBEPSEMbBIC
MPEATNONOKEHUSI, COOMpPAaTh YCTAHOBKY W3 TMPEIJIOKEHHOTO 00OpYHOBaHUA,
OMKCBIBATh XO/I OTIBITA U (POPMYITHPOBATH BHIBOJIBL

¢ BBITIOJTHATD MPSAMBIC U3MEPEHUS TeMIEpaTyphbl, OTHOCHTEIILHOW BIAQKHOCTH BO3]yXa,
CHJIBI TOKA, HAMPSDKCHHS C HWCIOJH30BAHHEM AaHAJIOTOBBIX MPHOOPOB U JTATUMKOB
$u3NUeCKUX BEIWYWH, CPABHUBATH PE3yJbTaThl M3MEPEHUN C yd€TOM 3aJaHHOMN
aOCOJIIOTHOM MOTPEIIHOCTH;

e IPOBOJIUTH HMCCJICAOBAHUE 3aBUCUMOCTH OJHON (PU3MYECKOM BEIMYHMHBI OT JAPYTroM ¢
WCITOJIb30BAHUEM MPSMBIX U3MEPECHHH (3aBUCUMOCTH COIPOTHBIICHHUS MPOBOJTHUKA
OT €ro J/UIMHBI, TJIOIIAJA TOMEPEYHOTO CEYEHUS M YIEIHbHOTO COMPOTHUBIICHUS
BEIIIECTBA MPOBOJHUKA, CHUJIBI TOKA, UAYIIET0 Yepe3 MPOBOAHUK, OT HANIPSHKCHHS Ha
MPOBOJIHUKE, HCCIIECIOBAHUE TIOCIEIOBATEILHOIO M TapajuIeIbHOTO COCIMHEHUM
MIPOBOJTHUKOB): TJIAHUPOBATh HCCJICIOBAHWE, COOMpATh YCTAHOBKY W BBITIOTHATH
W3MEPEHUs, CIeAys MPEIJI0KCHHOMY IIaHy, (PMKCUPOBATh PE3YIbTAThI MOTYICHHOM
3aBUCHUMOCTH B BHJE Tabmui ¥ TpaduKoOB, JejaTh BBIBOALI MO pe3yibTaTaMm
HCCIICIOBAHUS;

e IPOBOJUThL KOCBEHHBIC M3MEpPCHUsI (DU3NUECKUX BEIWYWH (yAeibHAs TETUIOEMKOCTH
BEIIIECTBA, COMPOTHUBJICHUE MPOBOJHUKA, PabOTa M MOIIHOCTH DJIJIEKTPHUUECKOTO
TOKa): TUIAHUPOBATh U3MEPEHHUSI, COOMPATH SKCIIEPUMEHTANIBHYIO YCTAaHOBKY, CIEIYs
MIPEIOKEHHON MHCTPYKITUH, U BBIYUCIISITh 3HAUCHHUE BETMUNHBL,

e COONIONATh, TpaBWJa TEXHUKH O€30MacHOCTH mpu paboTe ¢ JTabopaTopHBIM
000pyIOBaHUEM;

e XapaKTepHU30BaTh NPHUHIUIIEI JICUCTBUS M3YUCHHBIX IPUOOPOB W TEXHHUYSCKHUX
YCTPOUCTB C OMOPOM HA WX OMUCaHMs (B TOM YHCJE: CHCTeMa OTOIJICHUS JOMOB,



TUTPOMETP, TapoBasi TypOWHA, aMIepMETp, BOJBTMETP, CUETUUK DICKTPUUECKOM
DHEPTUH, DJICKTPOOCBETUTENIbHBIC MPUOOPHI, HArpeBaTelbHBIC AJICKTPOIMPUOOPHI
(mpuMepsl), SICKTPUUECKUE MPEAOXPAHUTETH, IICKTPOMArHUT, DJICKTPOJIBUTATEINb
MOCTOSIHHOTO TOKAa), HCIIOJNb3ysl 3HAHUS O CBOMCTBax (U3MYECKUX SIBICHUN U
HE0O0X0auMbIe (DHM3UIECKHE 3aKOHOMEPHOCTH;

e paCro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA W H3MEPHUTEIbHBIC MPUOOPHI IO
CXeMaM M CXEMaTHYHBIM PHUCYHKaM (OKHIKOCTHBI TEpPMOMETp, TEPMOC,
NICUXPOMETpP, TUTPOMETpP, JABUTATEIb BHYTPEHHETO CrOpaHus, dSJIEKTPOCKOIL,
peocTar), COCTABJISITH CXEMbl DJJIEKTPUYECKHUX LEMeld C MOCIeqOBaTeIbHBIM H
napajyIeIbHBIM ~ COCJIMHCHHEM DJJIEMEHTOB, pa3jinyas YCJIOBHbIE O00O03HAYCHUS
AJIIEMEHTOB AJICKTPUUECKUX IIETIEH;

e IPUBOAUTH MpPHUMEPHl (HAXOAUTh MHQPOPMALUIO O TPHUMEpPax) MPAKTUYECKOTO
WCIIOIb30BaHUS (PU3NYECKUX 3HAHWN B TIOBCEAHEBHOW JKM3HU NJisi OOECIeYeHUs
0e3omacHOCTH TpH OOpalieHuu ¢ npudopamMu U TEXHUUYECKUMH YCTPOMCTBAMHU,
COXpAaHEHHsI 3JI0POBbsi U COOJIOJACHUS HOPM SKOJOTHYECKOTO TIOBEICHUS B
OKPYXaroIlIeH Cpene;

¢ OCYIIECTBIISATh MOUCK HHPOpMamuu (usudeckoro conaepxkanus B HHTepHeTe, Ha
OCHOBE HUMEIOIIUXCS 3HAHUU M IMyTEM CpPaBHEHUS JTOTIOJHUTEIBHBIX HCTOYHHKOB
BBIICTISATh MH(POPMAIIMIO, KOTOpasi SBJISAETCS NMPOTUBOPEUYMBON WU MOXKET OBITh
HEJIOCTOBEPHOM;

¢ CIIOJIH30BAaTh IMPU  BBHINIOJHEHUW  YYEOHBIX 3aJaHWil  HAYyYHO--TIOMYJISPHYIO
IUTEepaTypy (HU3UYECKOTO COJNIEp)KaHMsI, CIPABOYHBIE MAaTEepPUANbl, PECYPChl CETH
WutepHer, Biamerb npuéMamMu KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus
nH(pOpPMAIIUK U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

eCO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE U KpaTKHE YCTHBIE COOOIIEeHHs, 0000mas
MH(OPMAIMIO W3 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOTO COJNEPkKAHUS, B TOM YHUCIIC
nyOJUYHO TMPEACTABIATH Pe3yJbTaThl MPOEKTHOM WM  HCCIEA0BATEIbCKON
JESTeTbHOCTH, MPH O3TOM TPAMOTHO HCMOJb30BaTh HM3YYCHHBIM TMOHATUMHBIN
anmapar Kypca (U3uKH, COPOBOXKIATh BBICTYIUICHHUE MTPE3ECHTAIUEH;

elIPH BBINOJIHEHUH YYEOHBIX TMPOEKTOB M UCCIECIOBAHUN (U3UYECKHUX MPOIIECCOB
pacnpenensTh 00S3aHHOCTH B IPYIIIE B COOTBETCTBUU C MOCTABICHHBIMH 3aJa4aMH,
CIIEIUTh 32 BBINOJHEHHEM IIJlaHa JEHCTBUM M KOPPEKTHUPOBATH €ro, aJeKBaTHO
OIICHMBATh COOCTBEHHBI BKJIAJ] B JEATEIBHOCTH TPYIIIbI, BBICTPAUBATH
KOMMYHHUKAaTUBHOE B3aMMO/ICHCTBUE, TIPOSIBIISAS TOTOBHOCTh pa3pemiaTh KOHQIUKTHI.

K xoniy oOyuenust B 9 kjacce npeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JIOJIKHBI

OoTpaXkaTb CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCST YMEHUM:

¢ ICTIOJIb30BaTh TMOHATHA: CHCTEMa OTcuéTa, MaTepuajgbHas TOYKa, TPACKTOPHS,
OTHOCUTEJIbBHOCTh ~ MEXaHMYeCKOro  JABWXKeHHs,  aedopmamus  (ympyras,
MIacTUYecKasi), TPEHHE, ICHTPOCTPEMUTEILHOE YCKOpPEHHE, HEBECOMOCTh U
Neperpy3Ku, MEHTP TKECTH, aOCONIOTHO TBEPIOE TEJO, HEHTP TAKECTH TBEPIOTO
TeJNa, paBHOBECHE, MEXaHWYECKHE KOJIeOaHWsS ¥ BOJHBI, 3BYK, HH(]pa3Byk u
yIAbTPa3BYK, SJEKTPOMATrHUTHBIE BOJIHBI, IIKaja JJIEKTPOMArHUTHBIX BOJIH, CBET,



OJIM30PYKOCTh M JAlTbHO30PKOCTh, CIEKTPbl MCIYCKAHWS M MOTJOLIEHHUs, albda-,
0eTa- U raMMa-u3J1y4eHHUsl, U30TOIbI, SiACpHAst IHEPTEeTHUKA,;

e pa3nuuath SIBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJUHEWHOE [IBUXEHUE,
PAaBHOYCKOPEHHOE  NPSIMOJIMHEMHOE  JABMXKEHHE, CBOOOAHOE MaJcHUE  Tell,
PaBHOMEpPHOE JBWKEHHE IO OKPYXHOCTH, B3aUMOJCHCTBHE TE€J, PEAKTHUBHOE
JBKEHUE, KoyieOaTebHOE JIBIKEHHUE (3aTyXalollie W BBIHYKICHHBIC KOJICOaHMUs),
pE30HaHC,  BOJIHOBOE  JIBJKEHHE,  OTpPa)X€HHWE  3BYyKa,  NOPSAMOJIMHEIHOE
pacrpoCTpaHEHHE, OTPAKEHUE M TMPEJIOMIICHHE CBETa, II0JHOE BHYTPEHHEE
OTpakKeHHE CBETAa, Pa3jioKeHHE OEJIoro CBeTa B CHEKTP U CIIOKEHHE CIEeKTPaIbHbIX
I[BETOB, JUCIIEPCUSI CBETA, €CTECTBEHHAas PaJMOAKTUBHOCTh, BO3HUKHOBEHUE
JUHEWYATOTO CIEKTpa U3JIyYEHHS) MO OMUCAHUIO UX XAPAKTEPHBIX CBOWCTB M HA
OCHOBE OTIBITOB, IEMOHCTPHUPYIOLIUX JaHHOE (PU3NYECKOE SIBJICHHE;

e pacCro3HaBaTh MPOSIBICHUE U3YUECHHBIX (PU3UUECKUX SIBJICHUI B OKpYXatoiem Mupe (B
TOM 4ucie (U3NIECKUE SIBJICHUS B IPUPO/JIC: PUITUBBI U OTIUBHI, ABUKEHUE TJIAHET
ConHe4YHOU CHUCTEMBbl, PEAKTUBHOE ABUKEHUE >KUBBIX OpPraHW3MOB, BOCHPUSITHE
3BYKOB JKMBOTHBIMH, 3€MJICTPSCEHHE, CEHCMHUUYECKUE BOJIHBI, LIyHAMH, 3XO, I[BETA
Tel, ONTHUYECKHE SBJICHHUS B MPUPOJE, OUOJIOrMYECKOe [EHCTBHE BUIUMOTO,
yIbTPa(dHOIETOBOTO U PEHTIEHOBCKOTO M3TyUYCHHUH, €CTECTBEHHBIN PaOaKTHBHBIIN
(OH, KOCMHUYECKHE Jy4d, PAAUOAKTUBHOE H3JIYyYEHUE NPUPOJHBIX MHUHEPAJIOB,
NEUCTBUE PANMOAKTUBHBIX W3JIyYEHUH HAa OpPraHu3M 4YeJOBEKa), MpPHU ITOM
MEePEBOAUTH MPAKTUUECKYIO 33/1auy B yU€OHYIO, BBIACIATH CYIIECTBEHHbIE CBONCTBA
(mpu3HaKKM) PU3NUECKUX SIBJICHUN;

e ONUCHIBATh U3YUCHHBIE CBOMCTBA Te U (PU3UUECKHUE SBJICHUS, UCIIONB3Ys (PU3HUECKHE
BEJINYMHBI (CPENHSSA U MTHOBEHHAs CKOPOCTh Te€Ja NP HEPABHOMEPHOM JBUKEHUH,
YCKOpEHUE, NMepeMeIleHHe, MyTh, YIIIOBasi CKOPOCTh, CUJIa TPEHUSI, CUjla YIPYroCTH,
cuJia TSXKECTH, YCKOpPEHUE CBOOOHOrO MaieHus], BEC Tella, UMIYJIbC Tela, UMITYJIbC
CWJIbl, MEXaHHWyeckas padoTa M MOIIHOCTb, IOTEHUUAJIbHAS JHEPrusl Teua,
MOJAHATOrO HaJl MOBEPXHOCTHIO 36MJIM, MOTCHIMAIBHAS YHEPTHS CHKATON NPYKUHBI,
KMHETUYECKasi DHEprus, TIOJHAs MEXaHW4YecKas OSHEprus, IepuoJ MU YacToTa
KoJieOaHuM, AJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHa, CKOPOCTh CBETa,
MoKa3aTedb MPEJIOMIICHUS Cpepl), MPU ONHCAHUU MPABWIBHO TPAKTOBATH
(¢u3nyeckuii  CMBICI  UCHOJBb3YEMbIX BEJIWYUH, OOO3HAUeHHs] U  EIUHUIIBI
(GuU3MUEeCKUX BEJIWYMH, HAXOAUTh (POPMYIbI, CBS3BIBAIOIIME JAHHYIO (DU3NYECKYIO
BEJIMYUHY C JPYTMMHU BEIMYUHAMH, CTPOUTH I'PaUKH U3YUEHHBIX 3aBUCUMOCTEH
GU3HYEeCKUX BETUYNH;

e XapaKTEpHU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SIBJICHUS U MPOLECCHI, UCIOJIb3Yys 3aKOH
COXPAHEHHUsI SHEPIUH, 3aKOH BCEMUPHOI'O TATOTEHMSI, IPUHIUI CYIEPIIO3UIIUN CUIL,
NPUHIUIT OTHOCUTENbHOCTU ['anmunes, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHUs
MMITYJIbCA, 3aKOHbl OTPaXXECHMSI W TMPEJOMIICHUS CBETa, 3aKOHBI COXPaHEHUS
3apsJIOBOTO M MAacCOBOTO 4YHCEN MpPHU SAJEPHBIX peaKkIusaX, MpPU OSTOM JaBaTh
CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA U 3aMUCHIBATh €r0 MATEMAaTUUYECKOE BhIPAXKECHUE;



¢ O0BSICHATH (PU3UUECKHE MPOLECChl U CBOWCTBA TEJ, B TOM 4YHCIE U B KOHTEKCTE
CUTyallull  MPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa: BBIABIATH NPUYUHHO--
CJIEJICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 2—3 JIOTMUECKHUX IIAroB ¢ OMOpOil Ha
2-3 wu3y4yeHHBIX CBOWCTBAa (U3MYECKUX SABJICHUU, (U3MUYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEM;

epelaTh pacy€THble 3ajlayd (OMHUpAIOLIMECSs Ha CHUCTEMY U3 2-3 ypaBHEHHH),
UCIIOJb3YS 3aKOHBI U ()OPMYJIbI, CBA3BIBAIOIINE (PU3UUECKUE BEIIMYMHBI: HA OCHOBE
aHaJIM3a yCJOBHUS 3a/1aUd 3alUChIBATh KPATKOE YCIOBUE, BBIABISTH HEAOCTAKOLIUE
Wi W30BITOYHBIE JaHHBIC, BHIOMpATh 3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIC IS
pelieHusi, MPOBOJUTH paCUY€Thl M OLEHHMBATh PEATUCTUYHOCTh IOJYYEHHOTO
3HauYeHUS PU3UUECKON BETUYUHBI,

e pacro3HaBaTh MPOOJEMbI, KOTOPHIE MOXKHO PEUIUTh MPU MOMOIIU (PUIUUECKUX
METOZ0OB, MCIOJIb3ysl OIMCAaHWE  HCCIEOOBAaHUS, BBIIEIATH I[POBEPAEMOE
MPEATNONI0KEHNE, OLICHUBATh MPABWIBHOCTh MOPSAKAa MPOBEJACHUS HCCIEIOBAHUA,
JIeNIaTh BBIBOJIbl, MHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOIEHUN U OTIBITOB;

e IPOBOJIUTH OMBITHI 110 HAOIIOJEHUIO (PU3UUECKUX SBJICHUN WM (PU3NYECKUX CBOMCTB
Ten (uM3yueHume BTOpOro 3akoHa HpIOTOHa, 3aKkOHa COXpPAaHEHMS DHEPIHH,
3aBUCUMOCTh TIE€pHOJIa KOJeOaHUN MNPYNKUHHOTO MAasTHUKA OT MAacChl rpy3a H
KECTKOCTU MPYXKUHBI W HE3aBUCUMOCTh OT aMIUIUTYAbl MajblX KoJeOaHUH,
MPSIMOJIMHENHOE PACIpPOCTPAHEHUE CBETA, PA3JIOKEHUE OEJIOro CBETa B CIEKTP,
M3y4YeHHE CBOMCTB M300pa)K€HUsI B IUIOCKOM 3€pKajie U CBOWCTB H300pa)KEHUs
npeaMeTa B coduparoiieit JInH3e, HabJII0IeHUE CIUIOMIHBIX U JTUHEWYAThIX CIIEKTPOB
U3JIy4E€HUs): CaMOCTOSATEIbHO COOMpaTh YCTAHOBKY M3 M30BITOYHOTO Halbopa
000pyAOBaHMUSI, OMUCKHIBATH X0 OIBITA U €r0 PE3YJbTaThl, (POPMYITUPOBATH BHIBOBL;

 IPOBOJIUTH MPU HEOOXOJUMOCTH CEPHUIO TMPSAMBIX W3MEPEHUH, OMpEAelisis CpeaHee
3HAUCHHE HU3MEpPAEMON BeIUUYUHBI (POKYCHOE pacCTOSHHE COOMpAIOIICH JIMH3BI),
000CHOBBIBaTh BBIOOP crioco0a u3MepeHus (M3MEPUTEILHOTO PUO0pa);

* IPOBOJIUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIMYMH C HCIOJb30BAHHEM
NOPSIMBIX HM3MEPEHHUM (3aBUCUMOCTh IYyTH OT BPEMEHU MNPHU PaBHOYCKOPEHHOM
JIBWKEHUH O€3 HauyaJlbHOW CKOpPOCTH, NEpHoJia KoJeOaHWH MaTeMaTH4ecKOro
MasTHHKA OT JJINHBI HUTH, 3aBUCUMOCTH yTja OTPaXEHUsl CBETa OT yrja MaJIeHUs U
yria MpeJoMJIEHMs OT  yIjla MaJeHus): IUIAHHUPOBATh  KCCIIEIOBAHME,
CaMOCTOSITEIbHO COOUpaTh YCTaHOBKY, (DUKCHPOBATh pPE3YyJIbTaThl MOJTYYEHHON
3aBUCUMOCTU (PU3MUECKUX BEJIUYMH B BHUJI€ TaOJIUIl U TpaUKOB, J€IaTh BHIBOJBI O
pe3yiabpTaTaM UCCIICOBaHMUS,

* IPOBOJIUTH KOCBEHHBIE H3MEpeHUs: (U3MUECKUX BEIUYHUH (CpPEAHSSl CKOPOCTh H
YCKOpEHHE Tejla MpPU PABHOYCKOPEHHOM [JBUKEHUHU, YCKOpPEHHE CBOOOIHOIO
NaJeHus, KECTKOCTh MPY>KUHBI, KOAPPUIUEHT TPEHUS CKOJbKEHUSI, MEXaHUYEeCKas
paboTa W MOIIHOCTb, YacTOTa M TMEpUOJa KoJeOaHHl MaTeMaTH4eCKoro u
MPY>KUHHOTO MAasiTHUKOB, ONTHYECKAasl CUJIa COOMPAIONICH JIMH3BI, PaJUOAKTUBHBIN
(GoH): TIAaHUPOBATh HM3MEpPEHHUs, COOMpPATh HKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBITMIOJIHATh U3MEPEHUS, CIEAYS NMPEII0KEHHOW UHCTPYKIIUHU, BBIYUCIATh 3HAUCHHUE



BEJIMYMHBl W aHAJU3UPOBATh IIOJIYYEHHBIE pE3yJbTaTbl C YYETOM 3aJlaHHOU
MIOrPEMIHOCTH U3MEPEHUN;

eCOONIONATh TMpaBWJia TEXHUKH O€30MacHOCTH Mmpu pabore ¢ JabOpaTOpHBIM
000pyAOBaHUEM;

e paznuyaTh OCHOBHBIE NPHU3HAKU HM3YUYEHHBIX (PU3NYECKUX MOJENEeH: MaTepHaslbHas
TOYKa, a0COJIOTHO TBEPAOE TEJIO, TOYCUHBIH UCTOUYHHUK CBETA, JIy4, TOHKas JMH3a,
IJJAHETapHAsk MOJEIb aTOMAa, HYKJIOHHAs MOJIEJIb ATOMHOTO S/1pa;

e XapaKTEpU30BaTh NPUHUUIBI JCUCTBUS MU3YYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOWCTB C ONOPOMl Ha MX ONHUCAHUSA (B TOM YMCIE: CHOUIOMETp, HATUYUKHU
MOJIOKEHUSA, PACCTOSAHUS W YCKOPEHMS, pakeTra, »3XOJOT, OYKH, MEPUCKOI,
¢oToanmapar, ONTUYECKHE CBETOBOJABI, CIEKTPOCKON, JIO3UMETpP, Kamepa
Bunbscona), ucnonb3ys 3HaHHUS O CBOMCTBaX (PU3MUECKUX SBICHUN M HEOOXOIUMBIC
(puznyeckre 3aKOHOMEPHOCTH;

* ICIIOJIb30BaTh CXEMbI U CXEMATUYHbBIE PUCYHKH M3YUYEHHBIX TEXHUYECKUX YCTPOMCTB,
M3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOLIECCOB MPU PEIICHUU y4yeOHO--
MPAKTUYECKUX 33/1a4, ONITHYECKHUE CXEMBI JIJIsl TOCTPOCHUS M300paXKeHUI B IIIOCKOM
3epKajie ¥ COOMPAIOIIEH JTUH3E;

e IPUBOJIUTH TpPUMEPHl (HAXOAUTh HHPOPMALMIO O TpUMEpax) MPAKTUUYECKOTO
UCIIOIb30BAHUS (PU3NYECKUX 3HAHUI B TOBCEAHEBHOW >XM3HU NJisi OOECleyYeHUs
0e30macHOCTH Mpu OOpalieHUH ¢ NpuOOpaMH U TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHHUs 3J0pPOBbSA U COOJIIOJCHUS HOPM DKOJOTUYECKOTO TOBEJCHUS B
OKPY’Kalo1lleu cpene;

¢ OCYIIECTBIISATh MOUCK HHPOpManuu (usudeckoro conepxkanuss B HHTepHeTe,
CaMOCTOSTENbHO (HOPMYIUPYS MOUCKOBBIA 3alpoc, HAXOAUTh MYTH OIpeneTeHUs
JIOCTOBEPHOCTH TMOJIYdeHHOW HWHGOpPMAIlMM Ha OCHOBE HWMEIOIIMUXCS 3HAHUU W
JOTIOJITHUTEIbHBIX UCTOYHUKOB;

¢ HCMOJIb30BaTh NPU  BBINOJHEHUM Y4YEOHBIX 3aJaHUN  HAYYHO--TIOMYJISIPHYIO
JUTEepaTypy (PU3MUECKOTO COJIEP)KAaHMsI, CIIPABOYHBIE MaTepHalbl, PECYpPChl CETU
WNutepuer, BiaAeTh NpuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MpPeoOpa3oBaHUs
uH(popMaluu U3 OJTHON 3HAKOBON CUCTEMBI B PYTYIO;

e CO3/1aBaTh COOCTBEHHBIE MHUCHbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(pOpMAIUU
U3 HECKOJIbKUX HCTOYHUKOB (U3MUYECKOTO COJEp)KaHMs, MyOJIMYHO MPEACTaBIATH
pe3yJbTaThl MPOEKTHOW WJIM HCCIEIOBATENbCKON JEATENbHOCTH, MPU 3TOM
IrPaMOTHO MCIIOJb30BaTh HM3YYEHHBIA IMOHATUWHBIA anmapaT M3y4aeMoro pasjena
($U3MKK U COMPOBOXKIATh BBICTYIUICHHE MPE3CHTalUe ¢ Y4ETOM OCOOCHHOCTEH
ayJIUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosnvecTBO 4acon
Ne HaunmeHnoBaHue pa3iesioB U TeM DiieKTpoHHbIe (IU(POBHIE)
Kourpouabsnbie | IIpakTnueckue
n/n NMporpaMmabl Bcero o0pa3zoBare/ibHbIE pecypchl
padoThbI padoTbI
Pasznen 1. ®u3nka u e€ poJib B NO3HAHUM OKPYIKAIOLIEro MUpa
bu6 OK
1.1 ®uznka - HayKa 0 IpUpoAe 2 uomoreka I
https://m.edsoo.ru/7f416194
b K
1.2 dusndecKre BeTUINHbI 2 1 nommorexa 110
https://m.edsoo.ru/7t416194
. bu6nmoreka IJOK
1.3 EcrecTBeHHOHAaY4YHBIN METOJ MTO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nen 2. [lepBoHayaibHble CBe/IeHUsI 0 CTPOEHUH BelllecTBa
bu6 OK
2.1 Crpoenue BellecTna 1 nosmorexa I
https://m.edsoo.ru/7f416194
2 JIB1>KeHME U B3aUMOJIEHCTBUE YACTHI] ) | bubmmoreka [{OK
' BeIllECTBA https://m.edsoo.ru/7f416194
bu6mmoreka IJOK
2.3 ArperaTtHbie€ COCTO eIIecTBa 2
Rt e https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. JIBuskeHHe U B3aMMoJIelicTBHE TeJl
bu6nmoreka IJOK
3.1 MexaHuueckoe eHUE 3
RATHHACCKOT ABIIRCHH https://m.edsoo.ru/7t416194
bu6 K
3.2 WNuepuus, macca, IIOTHOCTh 4 1 nomorexa HO
https://m.edsoo.ru/7f416194
b K
3.3 Cuna. Buas! cun 14 1 2 HGmoTexa O
https://m.edsoo.ru/7f416194




Hroro no pazneny 21
Pa3znen 4. /laBjienue TBEPABIX TeJl, ;KUAKOCTEH M ra3oB
41 Hasnenue. [lepenaua nasneHus TBEPAbIMU 3 bu6muorexka HOK
' TEJIAMHU, KUIKOCTSAMHU U razamMu https://m.edsoo.ru/7f416194
bubmmoreka [IOK
4.2
flarerue KuaKoCTH . https:/m.edsoo.ru/7f416194
bu6nmoreka IIOK
4. A
3 Tvocheproe Aapetie 6 https://m.edsoo.ru/7€416194
44 JleficTBHE KUJIKOCTH U ra3a Ha NOrpyKEHHOE 7 1 3 bubnunoreka [IOK
' B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 5. Pabora m MomHOCTh. JHEprus
5.1 PabGora u MoIHoOCTE 3 1 Bubmaorexa TOK
https://m.edsoo.ru/7f416194
b K
5.2 [IpocThie MEXaHU3MBI 5 1 nomiorexa O
https://m.edsoo.ru/7f416194
bubmmorexa [IOK
5.3 M 4 1 1
CXAHHHACCKA SHEPTIA https://m.edsoo.ru/7t416194
Hroro no pazneny 12
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3 12




8 KUIACC

KoanuecTBo 4acos
HaunmeHoBaHue pa3/iesioB U TeM JyekTpoHHbIe (LM poBbIEL)
Ne o/m Kontpoasnbie | IIpakTuyeckue
NMporpamMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgen 1. TerioBble ABJICHUS
b K
1.1 CtpoeHnue 1 CBOMCTBA BEIIECTBA 7 nommorexa O
https://m.edsoo.ru/7f4181ce
buo OK
1.2 Tennosle nmponecchl 21 1 5 nosmorexa L
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. JnekTpryeckue 1 MATHUTHbIE SIBJICHUS
)1 DIeKTpUUecKue 3apsibl. 3apsHKeHHbBIE Tea 5 | bubmmoreka [JOK
’ M UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bubmunoreka IJOK
2.2 ITocto H dJ1e €CKHH TO 20 1 7
TOAMHBII STCKTPHHCCICHI TOK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHEIE ABIEHUI 6 1 1.5 bubnmorexa LOK
https://m.edsoo.ru/7f4181ce
bub K
2.4 DIIeKTpOMarHuTHast HUHAYKIUS 4 nommorexa O
https://m.edsoo.ru/7f4181ce
Hroro no pasgeny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 68 3 14.5




9 KUIIACC

KoauvecTBo yacos
HaunmeHnoBaHue pa3jesoB u TeMm DJIeKTpOHHBbIE (U (PPOBHIE)
Ne o/m Kontpoasnbie | IIpakTuyeckue
NMporpamMmabl Bcero o0pa3oBaTe/ibHbIE PecypChl
padoThI padoThI
Pa3znen 1. Mexanuveckue siBJIeHUS
11 MexaHn4eckoe ABIKECHHUE U CIIOCOOBI €ro 10 | bubmuorexa [IOK
' OITUCAHUS https://m.edsoo.ru/7f41a4a6
. b K
1.2 Bsaumonerictsue Ten 20 1 3 nommoreka O
https://m.edsoo.ru/7f41a4a6
bubmmorexa [IOK
1.3 3 10 3
AKOHRI COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pasnen 2. Mexanudeckne KojaeOaHUS U BOJHBI
bubmunoreka IJOK
2.1 Mexaandeckue KojeOaHus 7 3
https://m.edsoo.ru/7f41a4a6
2.2 MexaHnueckue BOIHBI. 3BYK 8 1 3 Bubnroreia LIOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. JiiekTpoMarHuTHoOE 10JIe M JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMarHuTHOE TOJIE U 6 ) bubnuorexka LHOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbI€ SIBJICHUSI
4.1 3aKOHBI PAaCPOCTPAHEHHUS CBETA 6 2 bubmmorexa [TOK
https://m.edsoo.ru/7f41a4a6
bu6mmorexa HOK
4.2 JIMH3BI ¥ ONTHYECKUE TPUOOPHI 6 3 uommorexka 1
https://m.edsoo.ru/7f41a4a6




bubmmoreka [IOK

4, P 2
3 a3JIOKEeHHE OEJIOro CBETa B CIIEKTP 3 hitps://m.edsoo.rw/7f4 Lada6
Hroro no pazgeny 15
Paznen 5. KBaHnToBbI€e siBJIeHUS
bubmmoreka [IOK
A n 4 1
5 CITyCKaHHE U MOTJIOUIEHUE CBETa aTOMOM hitps-//m.cdsoo.ru/74 1 ada6
bubmmorexa [IOK
2 1
> CTpoeHHe aToMHOr0 7pa 6 https://m.edsoo.ru/7f41a4a6
bu6nmoreka IJOK
5.3 A 7 1
FICPHBIC peartiid https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznen 6. IloBTOpUTEIbHO-0000 1AM MOTYJIb
6.1 IToBTOpeHue u 06001IeHIE COIEepKAHUS 9 ) bu6muorexka HOK
' Kypca ¢usuku 3a 7-9 xiace https://m.edsoo.ru/7f41a4a6
Hroro no pasgeny 9
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJBHOI'O
MPOLIECCA

YUYEBHUKU, UCIIOJIb3YEMBIE JJ151 PEAJIU3AIIUA PABOYEN
ITPOI'PAMMBbI

» Gusuka, 7 knacc/ [eppimkun A.B., O611eCTBO C OTpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAY; AkumonepHoe odmectBo «M3aatenpcTBo «IIpocBemnienne»

» ®usuka, 8 kiacc/ Ilepwimkua A.B., O611ecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO
«IPODAy; AkumonepHoe odmectBo «M3aarenbctBo «IIpocBerieHne»

» dusuka, 9 knacc/ [epeimkun A.B., I'yrauk E.M., O61mecTBO ¢ orpaHuYeHHON
0TBEeTCTBEHHOCTHIO «JIPODAY»; AxuimonepHoe oo1mectBo «M3marenpctBo «IIpocBerienney
» dusuka, 8 kmacc/ benara B.B., JlomauenkoB 1. A., [Tane6parnes F0.A., AkuronepHoe
obmectBo «M3naTenscTBO «IIpocBerienne»

» dusuka, 9 knacc/ ,benara B.B., JlomauenkoB U.A., [Tane6parues FO.A. AkunonepHoe
obmectBo «M3naTenscTBO «IIpocBemieHne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

1. Obnako 3HaHUI
https://oblakoz.ru/

2. bubnuoteka LIOK Akxanemun Munnpocsemenust Poccuu
https://lesson.edu.ru/

3. AO UznarenbcTBO «IIpocBenieHne
https://prosv.ru/

4. bubnuorteka [{IOK Mos mkona
https://lib.myschool.edu.ru/market?filters=
https://videouroki.net/blog/1-sientiabria-fakty-i-sobytiia.html
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