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IHOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o ¢usuke Ha ypoBHE OCHOBHOTO 0OIIero 0Opa3oBaHMs COCTaBJIE€HA HA OCHOBE MOJIOKEHHM
U TpeOOBaHWI K pe3yjabTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOW 00pa3oBaTEIbHOW MPOTPaMMBbI,
npeacraBieHHbix B ®I'OC OO0, a Takke ¢ yduéroM QenepaabHOl pabouell MmporpaMMbl BOCIUTAHHS M
Konuenmnuu npenonaBanus yueOHoro npeaMera «Puzukay.
Conepxanue mporpamMmbl 1O (u3MKe HampaBiIeHO Ha (OPMHPOBAHUE ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYYAarOIIUXCS U OpraHU3aluIo0 U3yueHus: PU3UKU Ha IeATeIbHOCTHOM ocHOBe. B mporpamme no
(U3UKe YYUTBIBAIOTCS BO3MOXKHOCTH ydeOHOro mnpeamera B peanmsanuu tpeboBanuiik. ®I'OC OO0 k
IJIAHUPYEMbIM JIMYHOCTHBIM M METAIlPEAMETHBIM pPe3yJibTaTaM OOy4YEeHUSs, a TAKXKE MEXKIIPEAMETHBIC CBS3U
€CTECTBEHHO-HAYUHBIX YUEOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOT'O O0IIET0 0Opa30BaHuUsI.
[IporpamMma mo ¢u3uke ycTaHaBIMBAECT paclpejesieHue yueOHOro mMaTepuaia o rojgam odydeHus (1o
KJlaccaMm), MpeajiaraeT MPUMEPHYIO MOCIEN0BAaTeIbHOCTh M3yUYEHHUs T€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUSA
IIPEIMETHOTO COIEPKAHMSI U yUETE BO3PACTHBIX OCOOCHHOCTEN 00yUaroIIUXCs.
[Tporpamma mo ¢usmke pazpaboTaHa C LEIbI0 OKAa3aHUS METOAMYECKONW MOMOIIM YUUTENO B CO3/IaHUH
paboueii MporpaMMel 10 y4eOHOMY MPEAMETY.
®du3ukKa ABIAETCS CUCTEMOOOPA3YIOUINM JJisi €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETOB, MOCKOIBKY
(du3HUYecKre 3aKOHBI JIS)KAT B OCHOBE MPOIICCCOB U SIBJICHUN, U3yYaeMbIX XUMHEH, OMOJIOTHEH, aCTpPOHOMHUCH U
¢dusnueckoil reorpadueii, BHOCUT BKJIAJ B €CTCCTBCHHO-HAYYHYIO KapTHHY MHpa, MMPEIAOCTABISICT HauOojee
sicHbIe 00pa3lbl MPUMEHEHU HAyYHOTO0 METOJIa MO3HaHUs, TO €CTh CII0co0a MOJYYeHUs JOCTOBEPHBIX 3HAHHMA
0 MHpE.
Onna W3 THaBHBIX 3a7ad (U3UYECKOr0 00pa3oBaHUS B CTPYKType OOIIEro oOpa3oBaHHUS COCTOMT B
(OopMHPOBAHNYN €CTECTBEHHO-HAYYHOU TPAMOTHOCTH U HHTEpEca K HayKe Y 00yYaroIuXcs.
W3yyenne ¢uszuku Ha 0a30BOM YPOBHE MpEIojaraeT OBJIaJIeHHUE CICAYIOUIUMHU KOMIIETEHTHOCTSIMH,
XapaKkTepU3yIOUIMMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTD:
® Hay4HO OOBSCHSTDH SIBICHUS;
® OICHUBATh U MIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;
® UHTEPHpPETUPOBATh JAHHBIE M HCIIOJIB30BATh HAYUYHBIE [OKA3aTENbCTBA JUISl TOTYYCHHS
BBIBOJIOB.
Henn w3ydyenus (U3MKKM Ha ypOBHE OCHOBHOTO 00IIero oOpasoBaHusi ompeneneHbl B Kouenuun
npenofaBaHus ydyeOHoro mpeamera «@Dusuka» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoit ®eneparumy,
peayn3yIoluX OCHOBHbIE 00II€00pa3oBaTeNbHbBIE MPOrpaMMBbl, yTBEpX AEHHON pemeHueMm Kosieruu
MunuctepctBa npocBenieHus: Poccuiickoit @eaepannn (mporokod ot 3 aexadpst 2019 r. Ne [TK-48H).
ey uzyyenus Ppu3uKu:
e MpuOOpeTeHHEe WHTEpeca U CTPEeMIICHUSI 0OYYAIOIIUXCS K HAYYHOMY M3YyUEHUIO MPUPOIBI, Pa3BUTHE
WX UHTEJUIEKTYaIbHBIX U TBOPUYECKUX CITIOCOOHOCTEN;

® pa3BUTHE MPEICTABICHUH O HAy4HOM METOJ€ MO3HAHHUA M (HOPMHpPOBAHHE HCCIIEOBATEIBCKOTO
OTHOILIEHUS K OKPYKaIOUIUM SIBIICHUSM,;

e (opmupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yuy€HUS OCHOB CTPOCHUS MaTepuu U
(byHIaMeHTaNbHBIX 3aKOHOB (DHU3HKHU;

e (dopMHpOBaHUE TIPEACTABICHUN O PO QUBHKHU JIJIST Pa3BUTHSA APYTHX €CTECTBEHHBIX HAYK, TEXHUKH
W TEXHOJOTHIA;

® pa3BUTHE TPEJCTABIEHUNH O BO3MOXHBIX cdepax Oyaymed mnpodhecCHOHATBLHOW AesITeNbHOCTH,
CBSI3aHHOM C (PM3HMKOM, MOATOTOBKA K JTalbHEHUIIIEMy O0OyYEHHIO B ’TOM HAIPABIICHUH.

JlocTukeHne STUX LeJed mnporpaMmbl NO (U3MKE Ha YpPOBHE OCHOBHOrO 001Iero oOpa3oBaHHs
o0ecreynBaeTcs pelieHueM CIeIyoIuX 3a/1ay:

e MpuoOpeTeHHe 3HaHWK O JAUCKPETHOM CTPOSHHHM BEIIECTBa, O MEXaHUYECKHX, TeIIOBBIX,

AIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;



e T1puoOpeTeHHe YMEHUN OMNHCHIBaTh M OOBACHATH (PU3NYECKUE SBICHUS C MCIOJIb30BAaHUEM
MOJYYEHHBIX 3HAHUI;
® OCBOCHHME METOJIOB pEUIeHMs] TMPOCTEUIIMX pPACYETHBIX 3a/ad C HCIOJIb30BAHUEM (DU3UUYECKUX
MojIeJiell, TBOPUECKUX U MPAKTUKO-OPHUEHTUPOBAHHBIX 3a]1aY;
e pa3BHUTHE YMCHHI HAOIIOAATH NMPUPOIHBIC SBICHUS U BBINOJHITH OMBITHI, TaOOPATOPHBIE pabOTHI U
9KCIIEPUMEHTAJILHBIE UCCIIEIOBAHMS C UCIIOJIb30BAHUEM U3MEPUTENBHBIX TPUOOPOB;
® OCBOCHHE MPHUEMOB PAOOTHI ¢ WH(pOpMaNMEld (U3NIECKOTO COACpIKaHUS, BKIOYas HHPOpMAIHIO O
COBPEMEHHBIX JOCTIXKEHUAX (PU3UKH, aHAJIU3 U KPUTHYECKOE OLIEHHBaHKE UHPOpMAIUY;
® 3HAKOMCTBO CO cdepamMu TPOPECCHOHATBHONW JEATEIBHOCTH, CBSI3aHHBIMU C (DHU3UKOW, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JJOCTHKEHUAX (DU3MUECKON HAYKH.
Ha usydenue ¢usuku (6a30Bblii ypOBEHb) HA YPOBHE OCHOBHOTO 00IIero oOpa3zoBaHusi oTBOAUTCS 238
4yacoB: B 7 ki1acce — 68 4acoB (2 daca B Heneno), B 8 kiracce — 68 yacoB (2 vaca B Hezento), B 9 kinacce — 102
yaca (3 Jyaca B HEJICIIIO).

[Ipeuiaraemerii B mporpamme 1o (usmuke nepedeHb IabopaTOpPHBIX paboOT U OMBITOB HOCHT
PEKOMEHIATENbHBIA XapaKTep, yUYUTEIb JeNIaeT BHIOOp MPOBEICHUS 1a00PaTOPHBIX paboT M OMBITOB C YYETOM
WHIUBHUIyaTbHBIX OCOOCHHOCTEH OOYyYaroImuXcs, CIUCKa JKCIIEPUMEHTAIBHBIX 3aJaHWi, TpellaraeMbiX B
paMKax OCHOBHOTO TOCY/IapPCTBEHHOTO 3K3aMeHa 10 (hU3UKeE.

COJAEPKXAHUE OBYYEHUA
7 KJIACC

Pa3zpnen 1. ®usuka u e€ poJib B IO3HAHUH OKPY/KAKOLIEr0 MUPA.

®usuka — Hayka o npupone. SBneHus npupoisl. OuU3MUEcKHe SBICHUS: MEXaHUYECKUE, TEIJIOBBIC,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@usnueckue BenuuuHbl. V3Mmepenue ¢usndeckux BenuuyuH. Pusndeckue npubopsl. IlorpemHocts
n3MepeHuil. MexayHapoaHasi CHCTeMa €INHULL

Kak ¢usuka u qpyrue ectecTBeHHbIE HAYKH M3y4atoT Ipupoy. EcTecTBeHHO-HAyUHBIH METO]I TO3HAHMUSL:
HaOJt0/IeHNe, MMOCTAHOBKA HAYYHOT'O BOMPOCA, BBIIBUKEHHE T'MIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIIOTE3,
o0bsicHeHUe HaboJaeMoro apieHus. Onucanue GU3nUecKuX sSBJICHUN C TOMOIIBIO MOJIENEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, AIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SBJICHUS.

2. ®usnueckue npuOOPHI U MpoLEeaypa NPSIMbIX U3MEPEHHUH aHaJIOTOBBIM U LIUPPOBBIM ITPHUOOPOM.

Jlabopamopuvie padomol u onvimot.
Onpenesnenue LEeHbl JeIeHUs IIKaIbl U3MEPUTEIbHOT0 Mproopa.
N3mepenue paccTossHAMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Omnpenenenne pa3sMepoOB MabIX TE.
N3mepenue teMrnepaTypsl IpH IOMOIIY KUIKOCTHOIO TEPMOMETPA U JaTYMKA TEMIIEPATYPHI.
[IpoBenenue wucciaenoBaHus MO MPOBEPKE THIIOTE3bl: JAIBHOCTh MOJNETA IIAPHKA, IYIHIEHHOTO
TOPU30HTANILHO, TEM O0JIbllIe, YeM OOoJbIle BhICOTA ITyCKa.

Pasnen 2. [leppoHavyanbHble CBeIeHHS O CTPOCHHMH BellecTBA.

CrpoeHue BemecTBa: aTOMbl U MOJIEKYJIBI, X pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE AUCKPETHOE CTPOEHUE
BElIeCTBA.

JIBukeHne wactull BemecTBa. CBSI3b CKOPOCTH JABM)KEHUS YacTUIl C TemrepaTypoil. bpoyHoBckoe
nBkenue, 1uddysus. BzaumozeiicTBue yacTull BeIeCTBa: MPUTHKEHUE U OTTAJIKUBAHHE.
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ArperaTtHble COCTOSHUSI BEILECTBA: CTPOEHHUE Ta3oB, KHUAKOCTEH W TBEPABIX (KPUCTAJUIMYECKHUX) Tell.
B3aumocBsI3p MEXKIy CBOWCTBAMHU BEIIESCTB B Pa3HBIX arperaTHbIX COCTOSIHHUSIX U MX aTOMHO-MOJIEKYJISIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Jemoncmpayuu.

1. HabGmroneHue OpOyHOBCKOTO ABUKCHUS.

2. Hab6mronenue nuddysuu.

3. HabGnronenwue siBIeHUMN, OOBSICHSIOMIUXCS TPUTSHKEHUEM WU OTTAIKHBAHUEM YaCTHII BEIECTBA.

Jlabopamopuuvie pabomot u onvimol.

1. Omenka nuaMeTpa aToMa METOJIOM PSAIOB (C UCOIb30BaHuEM GoTorpaduii).

2. OmbIThI 10 HAOTIOACHUIO TEIJIOBOTO PACIITUPEHUS T'a30B.

3. OmbIThI 10 0OHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSIKCHUS.

Paznen 3. /IBu:keHHe U B3aUMO/lelicTBUE TeJl.

Mexanuueckoe ABMkeHHe. PaBHOMepHOe M HepaBHOMepHOe JBmxkeHue. Cxopoctb. CpenHss CKOpOCTb
[IPY HEPAaBHOMEPHOM JBHKCHUH. Pacdér myTH v BpeMEHH JTBUKCHHUSL.

SIBnenue uHepyn. 3aKOH MHEPIUHU. B3anMoielicTBrE TeNl KaK MPUYNHA U3MEHEHUSI CKOPOCTH JIBIKEHUS
Ten. Macca kak Mepa uHepTHOCTH Tena. [lnoTHocTh BemiecTBa. CBSI3b INIOTHOCTH C KOJMYECTBOM MOJIEKYJ B
enuHuile 00bEMa BellecTBa.

Cuna kKak xapakTepuCTHKa B3auMoneicTBus Ten. Cuiia ynpyroctd u 3akoH ['yka. M3mepeHue cuiibl ¢
MTOMOIIIBIO TUHAMOMETpA. SIBJICHHE TATOTCHHS U cuiia TshkecT. Crila TSOKECTH Ha APYTUX IutaHerax. Bec rena.
HeBecomocts. CnoxeHue cuil, HallpaBJICHHBIX MO OAHON mpsiMoi. PaBHoaelcTBytomas cui. Cuiia TpeHHS.
Tpenue ckonbxeHUs ¥ TpeHHE MOKOs. TpeHre B MIPUPOAE U TEXHUKE.

Jemoncmpayuu.

HaGiroienne MexaHn4ecKoro JIBHKSHUS Tea.

N3mepenune ckopocTu MPSIMOJIMHEHHOTO ABMKEHUS.

Habmroienue siBJeHUs] UHEPIIHH.

Habmroienne n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUU Tell.

CpaBHeHHUE Mace 10 B3aUMOJICHCTBHUIO TEI.

CrnosxeHue CHJI, HAIPABJICHHBIX 110 OJTHOW TIPSIMOH.

JIaﬁopamoprte padomut u onvimol.

1. Omnpenenenue CKOPOCTH PAaBHOMEPHOTO IBMKEHHS (IIapUKa B KUAKOCTH, MOJAETHU SIEKTPUUYECKOTO
aBTOMOOWJISA U TaK Jajee).

2. Ormpenenenue cpeaHel CKOPOCTH CKOJBKEHHUsS OpyCcKa WM MIapHKa MO0 HAKJIOHHOW TIJIOCKOCTH.

Omnpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OmnbITh, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh PacTsbKeHUs (IedopMaiiui) Npy>KUHBI OT MPUIOKEHHON
CWJIBL.
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5. OmnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHUJIbl TPEHHUSl CKOJBXKEHMsI OT Beca Tejla M Xapakrepa
COIIPUKACAIOIIUXCS TOBEPXHOCTEH.

Paspnen 4. /laBiieHue TBEPABIX TeJl, KUIAKOCTEH M ra3oB.

Hanenue. CriocoObl yMEHBINIEHUS U YBEJIWYEHUsl NaBiieHus. JaBlieHue raza. 3aBHCHMOCTH JIaBJICHUS
raza oT oObéma, Temmeparypbl. [lepenaua naBiaeHHs TBEPABIMU TeJIaMH, XHJIKOCTAMU M Tra3aMH. 3aKOH
[Tackans. [THeBMaTHyecKkrue MamIMHBL. 3aBUCHUMOCTH JaBIEHUS >KUIKOCTH OT TIyOWHBI. [mapocraTHdeckwii
napazgokc. Coobmraromuecs cocyabl. [ MapaBnuueckue MEXaHU3MBbI.

ATtmocdepa 3emnu u atMmocdepHoe naBiieHue. [IpHunHbI CynecTBOBaHMS BO3YIIHOM 000I0UKH 3eMITH.
Omneitr Toppuuennu. M3mepenne atMochepHOTO aBlieHUs. 3aBUCUMOCTh aTMOC(EPHOTO ABIECHUS OT BBICOTHI
HaJ ypoBHeM Mops. [Ipubopsr 1ist u3mepeHus aTMoc(hepHOro JaBICHHUS.

JleiicTBHE KUAKOCTH M ra3a Ha MOTPYKEHHOE B HUX Teslo. BrlTankuBaromias (apxuMenoBa) cuia. 3aKoH
Apxumena. [InaBanue ten. BoznyxoraBaHue.

Hemoncmpayuu.

1. 3aBUCHMMOCTH AaBJIEHUS T'a3a OT TEMIIEPATYypPHI.

2. llepenaua naBiaeHUs KUIKOCTHIO U Fa30M.



Coo0bmarommuecst Cocyabl.

['mpopaBnuueckuit mpecc.

[TposiBienue neiictBus aTMOCGHEPHOTO JaBICHHUS.

3aBUCUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BbEMA MOTrpyKEHHOM YaCTH TeJa U MIOTHOCTH KUAKOCTH.
PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHOW KUIKOCTH.

VYcnoBue mnnaBaHMs TEN: IUIABaHUE WM IIOTPYXKEHUE Tel B 3aBUCUMOCTH OT COOTHOIICHMS
IUIOTHOCTEW TE€JIa U KUJIKOCTH.

Jlabopamopuusie pabomot u onvimol.

1. HccnepoBaHue 3aBUCUMOCTH Beca Teja B BOZE OT 00bEMa MOTrpy>KEHHOM B KUIKOCTh YACTH TeJa.

2. OmnpezeneHue BbITAIKUBAIOLIEH CUIIbL, JEHCTBYIOLIEH Ha TEJI0, HOTPYKEHHOE B )KUKOCTb.

3. IlpoBepka HE3aBUCUMOCTU BBITAIKMBAIOIICH CUJIbI, IEUCTBYIOIICH Ha TEJIO B >KUJIKOCTH, OT MacChl

NN kW

Tena.
4. OnbIThl, [EMOHCTPUPYIOIIWE 3aBUCHUMOCTh BBITAJKHMBAIOLIEH CHJIbI, JEWCTBYIOLIEH Ha TEIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOH B KHUIKOCTh YaCTH TeJIa U OT INIOTHOCTH >KUKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJIKH U OIpeelieHuEe €€ rpy30I0AbEMHOCTH.

Pa3znea 5. Pabora 1 MOIIHOCTH. DHEPrus.

Mexanundeckas pabora. MOIIIHOCTb.

[IpocTeie MEXaHU3MBIL: pblYar, 0JI0K, HAaKJIOHHAs III0CKOCTh. [IpaBuio paBHOBecus poiuara. [Ipumenenue
IIpaBWJia paBHOBECUS pbluara K 0y1oKy. «3osoTtoe npaBuio» mexanuku. KIIJ[ nmpocteix mexanuszmoB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHHKE.

Mexanudeckas sHeprus. KuHernueckas W mnoTeHUMalbHass 3Heprus. [lpeBpaiieHne ogHOro BUIA
MEXaHUYECKOM 3HEPTruu B APYroil. 3aKOH COXpaHEHUsl PHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTBIX MEXAHU3MOB.

Jlabopamopuuvie pabomot u onvimol.

1. Omnpenenenue pabOThl CHIIBI TPEHHUS NPU PABHOMEPHOM JBUKEHHHM Tella MO TOPU3OHTAIBHOMN

MTOBEPXHOCTH.

2. HccnenoBaHue ycaoBHUM paBHOBECHS phluara.

3. Hsmepenne KII/] HakIOHHON MJIOCKOCTH.

4. HW3zydeHune 3aKOHA COXPAaHEHUS MEXAHUYECKOU dHEPTUU.

8 KUIACC

Pa3pnen 6. TenioBble siB1eHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO--KUHETUYECKOM TEOpUM CTPOEHMS BeulecTBa. Macca U pa3Mepsl
aTOMOB M MOJIeKyJ1. ONBITHI, TOTBEPKTAOIINE OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KHHETUYECKON TEOPUH.

Mopnenu TBEPAOro, KUJIKOIO M Ta3000pa3HOro COCTOSIHMM BelecTBa. Kpucramiueckue u amopgHbie
terna. OObsACHEHHE CBOWCTB Ta3oB, JKUAKOCTEH M TBEPABIX TEN Ha OCHOBE IMOJIOKEHHUH MOJEKYISIpHO-
-KHHETUYECKOU Teopur. CMauMBaHUE U KalWUISIPHBIE IBJICHUS. TEeMI0BOE paCUIMPEHHE U CKaTHUE.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO TEIUIOBOTO JABUKEHUS YacTHIl. BHyTpeHHssI sHEpTHsl.
CriocoObl M3MEHEHUs BHYTPEHHEW SHEPruM: TeIUionepenaya U coBepiieHue padboTel. Buasl Teronepenaun:
TETJIONPOBOJHOCTb, KOHBEKIIMS, U3TyUEHHUE.

KonnuecTBo TemnoTel. YenbHas TEIIOEMKOCTh BeEIlIeCcTBA. TemIooOMEH W TeIJIOBOE pPaBHOBECHE.
VYpaBHueHnue temmoBoro Oananca. [InaBnenne n oTBepAcBaHNE KPUCTAUTMUYECKUX BEIIECTB. Y I€JIbHAS TETUIOTA
nmnaBneHus. [lapooOpa3zoBanue u koHAeHcanus. Mcnapenue. Kunenne. YnenpHas TemioTa mapooOpa3oBaHUsI.
3aBUCHUMOCTh TEMIIEpaTyphl KUTIEHHUS OT aTMOC(HEPHOTO AaBIICHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeibHas TEMI0Ta CTOPAHUS.

[Tpunnumner padotsl TemtoBbix Asuratenei KIIJ[ TermoBoro aeuratesns. TenmnoBbie ABUTATENN U 3alUTa
OKpYKarOILEH Cpebl.

3aKOH COXpaHEHUs U MPEBPAILCHHS PHEPTUU B TEIJIOBBIX MPOLIECCaX.



Jlemoncmpayuu.
Habntonenne OpOyHOBCKOTO JIBHM>KEHUS.
Ha6monenue nuddysum.
Habmtoienue siBiaeHuit cMauMBaHMs U KaMWJUISIPHBIX SIBJICHUM.
Haburoienue TemnoBoro paciupeHus Ted.
V3meHeHne naBneHHs ra3a Mpu M3MEHEHHH 00bEMa M HarpeBaHUH WIIA OXJIAXKICHHUH.
[IpaBuiia u3MepeHus TeMIEepaTyphl.
Bune! Teronepenaym.
OxnaxkieHue Ipy COBEpUICHUH PabOTHI.
Harpeanue npu coBepiieHH padOThl BHEITHUMU CHUJIAMH.
. CpaBHeHuE TEMIIOEMKOCTEN PA3JINYHBIX BEIIECTB.
11. HaOmronenne kumeHus.
12. HabntoieHre nocTossHCTBA TeMIEepaTyphl MPH IIABJICHHUH.
13. Mogenu TerIoBbIX ABUTaTENIEH.
Jlabopamopuvie pabomul u onvimol.
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKECHHUSL.
OnbITHI 10 BRIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOW COJMIM WJIM caxapa.
OmnbITH IO HAOTIOIEHUIO TETUIOBOTO PACHIMPEHHS T'a30B, )KUKOCTEH 1 TBEPBIX TEL.
Omnpenenenne 1aBIeHNUs BO3AyXa B OAJUIOHE MINTPHIIA.
OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTH JIaBICHUS BO3JyXa OT €ro o0béMa M HarpeBaHUs WU
OXJTaKJICHUSI.
6. IlpoBepka TrUMOTE3bl JUHEHHON 3aBUCHMOCTH JJIUHBI CTOJIOMKA J>KHUAKOCTH B TEPMOMETPHUYECKOU
TpyOKe OT TeMIepaTyphbl.
7. HaOmioneHne W3MEHEHUsT BHYTPEHHEW SHEpPruu Tejla B pe3ylbTaTe TeIulonepenayd U paboThl
BHEILITHUX CHUIIL.
8. MHccnenoBanue siBIeHUS TEIUIOOOMEHA MPHU CMENIMBAHUK XOJIOIHOM U ropsiuel BOJBI.
9. OmpezneneHue KOJIMYECTBA TEIUIOTHI, IMOJIYYEHHOIO BOJOW IpPH TEMJIOOOMEHE C HarpeThiM
METAIINYECKUM LIUJIUHAPOM.

10. Onpenenenne yaenbHON TEMNIOEMKOCTH BELIECTBA.

11. UccnenoBanue npouecca UCTIapeHUs.

12. Omnpezenenrie OTHOCUTEIBHON BIIAXXKHOCTH BO3/TyXa.

13. Onpenenenue yaenbHON TEIIOTHI TUIABJICHUS JIbJA.

Pasngen 7. DiiekTpu4yecKkne M MATHUTHBIC SIBJICHHSA.

Onexrpuszanus Ten. J[Ba poja aJIEKTpUYECKUX 3apsioB. B3anMonelcTBHe 3apspKEHHBIX Tel. 3aKOH
KynoHna (3aBUCHMOCTb CHJIBI B3aUMOJAEUCTBUS 3apSKEHHBIX T€I OT BEJITUYMHBI 3apSAJ0B M PACCTOSHUS MEXITY
TeIamu).

Onexrpuueckoe nosie. Hanpspk€HHOCTH AnekTpudeckoro nois. [IpuHuun cynepno3unym 3JeKTpUIecKUX
noJiei (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »snexTpuyeckux 3apsaoB. OJIEeMEHTapHbIM diekTpuueckud 3apsn. CrpoeHue aroma.
[IpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHUSI AIEKTPUUYECKOTO 3apsiia.

ONEKTPUUECKUH TOK. YCIIOBHUS CYIIECTBOBAHUS 3JEKTPUYECKOrO TOKA. MICTOYHMKM NMOCTOSHHOTO TOKA.
JIeMCTBUSI ANEKTPUUYECKOTO TOKA (TEIIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUM TOK B KUAKOCTAX H
raszax.
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Onektprueckass wnenb. Cwia Toka. OnekTpudeckoe HampspkeHue. CONpOTHBIIEHHE ITPOBOJHUKA.
VYenpHOE CONMpPOTHBIIEHHE BellecTBa. 3akoH Oma g ywacTka uenu. IlocrnemoBaTenbHOe M MapasuieNbHOE
COEJMHEHHE NTPOBOJHUKOB.

PaGora M MOIIHOCTH 3JEKTpUUECKOTO ToKa. 3akoH Jxoyms—JleHma. OnexTpuueckue uenu u
MOTpeOUTENH IEKTPUUECKOl 3Heprun B 0pITy. KopoTkoe 3aMbikaHue.

[TocrostHHBIE MarHUTHI. B3anMoneiicTBUe MOCTOSHHBIX MAarHUTOB. MarHuTHoe moje. MarHuTHoe 1mose
3eMaM M €ro 3HadeHue Jis kM3HM Ha 3emse. OmbIT Opcrea. MarHUTHOE TOJ€ 3JIEKTPHUECKOro TOKa.



HpI/IMeHeHI/Ie QJICKTPOMAariHuToB B TCXHUKCE. HeﬁCTBHC MAarHMuTHOro Iiojisi Ha IIPOBOJHHUK C TOKOM.

3HCKTPOI[BI/IF3TCJIB MHOCTOSIHHOTO TOKa. Mcrnoibp30oBanue BHGKTpO,Z[BI/IFaTeJIeﬁ B TCXHHUYCCKUX yCTpOﬁCTBaX 1 Ha
TPaAHCIIOPTE.
OnbiTel Dapanest. fBneHue snexkrpoMarHUuTHOW uWHAYKHUHU. [IpaBuno JleHua. DnekTporeHneparop.
CriocoOblI MONTy4eHUs ANEKTPUYECKOM SHEPTUH. DIIEKTPOCTAHIIUU Ha BO3OOHOBIISIEMBIX HICTOYHUKAX SHEPTUU.
Jemoncmpayuu.
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DnekTpu3anus Teil.

JIBa pojia »JIeKTpUYECKUX 3apsA0B U B3aUMO/JICICTBHIE 3apsyKEHHBIX TEll.
YCTpolCTBO U IEMCTBUE AIIEKTPOCKOTIA.

DnexTpocTaTuuecKas HHIAYKIHS.

3aKOH COXpaHEHMS JIEKTPUUECKUX 3apsI/I0B.

[IpOBOAHMKY M TUANEKTPUKH.

MonenrpoBaHuE CUIIOBBIX JIMHUHN 3JIEKTPHUECKOTO MOJIS.

HcTouHNKH TOCTOSHHOTO TOKA.

JIenCTBUA DIIEKTPUYECKOTO TOKA.

. DNEKTPUUECKUN TOK B KHUIKOCTH.

. 'a30BBbIi1 pa3psia.

. U3mepenue cuiibl Toka aMIepMeTPOM.

. I3mepenue 31eKTpuyecKoro HanpsH»KEHUs BOJTBTMETPOM.

. PeoctaT u MarasuH conpoTUBJICHUMA.

. B3aumonelicTBrue NOCTOSSHHBIX MarHUTOB.

. MopaenupoBanre HEBO3MOKHOCTHU Pa3/ICJICHHS MOII0COB MarHUTa.
. MopaenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.

. MarauTHoe 1oJie ToKa. DJIEeKTPOMarHur.

. JleficTBME€ MarHUTHOTO MOJIS1 HA MPOBOJIHUK C TOKOM.

. DIIEKTPOBUTATENH TOCTOSTHHOTO TOKA.

. UccnepoBanue siBeHUs 3JI€KTPOMAarHUTHOM MHIYKITUH.

. OnbrTer @apagest.

. 3aBUCUMOCTh HaITpaBJICHUA UHAYKIIHUOHHOTO TOKa OT YCJ'IOBI/II\/’I €ro BOBHUMKHOBCHHMUA.
25.

DJeKTpOoreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomsl u onsimol.
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10.
11.
12.
13.
14.
15.
16.

OnbITH O HAOTIOAEHUIO SJEKTPU3ALUH TEJl MHAYKIUEH U PH COMPUKOCHOBEHUH.

HccnenoBanue AefcTBUS 3JEKTPUYECKOTO OIS HA POBOAHUKU U TUAIIEKTPUKH.

COopka u mpoBepKa pabOoThl 3JEKTPUUECKOH 1ETH TOCTOSHHOTO TOKA.

W3mepenune u peryanpoBaHne CHITBI TOKA.

W3mepeHue 1 peryanupoBaHue HaNpsHKEHUs.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MJIYIIETO Yepe3 pe3nucTop, OT COMPOTUBICHUS PE3UCTOpa U
HaNpsDKCHUS Ha PE3UCTOpE.

OHBITI)I, ACMOHCTPUPYIOIIHUE 3aBUCUMOCTBE JBJICKTPUYCCKOTO COMNPOTHUBJICHUA IIPOBOJHUKA OT €ro
JUTMHBI, TJIOLIA/IU TIONEPEYHOr0 CeYeHUs U MaTepuaa.

ITpoBepka mpaBuia CI0KEHUS HANPSHKEHUH MPH MOCIIeI0BATEIbHOM COSTMHEHUN ABYX PE3UCTOPOB.
ITpoBepka mpaBmIIa Ut CHITBI TOKA TIPH apaJlIeIbHOM COSINHEHNH PE3HCTOPOB.

Omnpenenenne pabOTHI HIEKTPUIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

OmnpeneneHre MOIIHOCTH AJIEKTPUUYECKOTO TOKA, BBIJIEIIEMON Ha pe3rcTope.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HAaNpsDKEHUS Ha HEl.
Onpenenenue KII/] narpeBatens.

HCCJ’IC}IOB&HH@ MAarHuTHOTI'O BSaHMOJIeﬁCTBHﬂ IIOCTOSAHHBIX MAaruHuToOB.

W3ydeHne MarHuTHOTO TOJIsI TOCTOSIHHBIX MarHUTOB IPU UX OObEMHEHUH U Pa3/IeICHUH.
HccnenoBanue neicTBUS 3EKTPUYECKOTO TOKa HA MATHUTHYIO CTPEJIKY.



17. OnpIThI, IEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI B3aUMOJICCTBUS KATYIIKA C TOKOM M MarHuTa OT
CWJIBbI TOKA U HAIlPaBJICHUS TOKA B KaTYIIKE.

18. 3yuenue AeiCTBUA MarHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM.

19. KonctpyupoBaHue U u3ydeHue paboThl JIEKTPOIBUTATEIS.

20. U3mepenune KIIJI anexkTpoaBuraTeIbHOM YCTaHOBKH.

21. OnpITBl 1O UCCIEIOBAHUIO SIBJICHHUS SJIEKTPOMArHUTHOW HWHAYKIMU: MCCIEIOBAaHUE H3MEHEHUM
3HAUYEHMS ¥ HAMPABJICHUS UHAYKIIMOHHOTO TOKA.

9 KJIACC

Pasnen 8. Mexannueckue siBJIeHUsI.

Mexannueckoe aBuxeHHe. MarepuaibHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh MEXaHUYECKOTO
NBUKeHUs. PaBHOMepHOE npsMoianHenHoe aBuxenue. HepaBHomepHoe npsMonnHeiiHoe aBrxeHue. Cpeanss
Y MTHOBEHHAsl CKOPOCTb TeJIa IPY HEPABHOMEPHOM JBUKECHUU.

Yckopenue. PaBHOycKOpeHHOE mpsiMoNMHEHOE BMkeHHe. CBoOonHOE maneHue. OnbIiTel [ anmes.

PaBHomepHoe nBMKEHHME MO OKpyx)HOCTH. llepron m wacrora oOpamieHusi. JluneiliHas u yrioas
ckopoctu. LleHTpocTpeMHuTebHOE YCKOPEHHUE.

[IepBeiit 3akoH HetoTona. Bropoii 3akon Herorona. Tperuii 3akon Hetotona. IIpuHuun cyneprno3unumn
CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHuUs: cujia TPEHUS CKOJBXKEHHUS, CHJIa TPEHHUS TOKOs, JIpyrue
BH/IbI TPEHUSL.

Cuna TSKECTH U 3aKOH BCEMHUPHOTO TSATOTEHHs. YCKOpEHUE CBOOOTHOrO MajeHud. J[BH)KEHUE IJIaHeT
Bokpyr Counnua. IlepBas kocmudeckasi ckopoctb. HeBecomocTh U nmeperpys3ku.

PaBHoBecue wmarepuanbHOM TOUYKH. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue TBEPAOro Tela C
3aKPEIJIEHHON OChIO BpaneHus. MoMeHT cuibl. L[eHTp TskecTH.

Nmnynec Tena. M3menenne ummynbca. Mmmnynbe cuibl. 3aKOH COXpaHEHHUs WMITyJbca. PeakTuBHOE
JBUYKEHUE.

Mexannueckasi padoTa W MOUIHOCTb. Pabora cCuil TSHKECTH, ynpyroctd, TpeHus. CBsi3b SHEpruum u
pabotel. [loTeHnManbHas SHEpPrUs Tena, MOTHATOrO HaJA TMOBEPXHOCTHIO 3eMud. [loTeHImanmbHas SHEprus
ckarod mnpyxuHbel. Kunermueckas »sHeprus. Teopema 0O KHUHETHMUECKOM »HHEPruu. 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPTUN.

Jemoncmpavyuu.

1. HaOmroneHne MeXaHMYECKOTo ABM)KEHHUS T€Jla OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHME INyTEH U TPACKTOPUU ABUKEHUS OJHOTO U TOTO € Tela OTHOCUTENBHO PA3HBIX Tell

OTCY€Ta.

3. V3mepeHue CKOPOCTH U YCKOPEHUS MPSIMOJIUHENHOTO ABUKEHHUS.

4. WccnenoBaHue NpU3HAKOB PaBHOYCKOPEHHOTO JIBUKEHHUS.

5. HabmoneHue nBUXeHUS Tela 10 OKPYKHOCTH.

6. HaOnromenne MeXaHUYECKUX SBIICHUH, MPOUCXOIANIMX B cucTeMe oTcuéra «Temexka» mpu eé

PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIBHO KaOUHETa (PU3UKH.

7. 3aBUCHMOCTBH YCKOPEHHS TeJia OT MacChl Tejla M ICUCTBYIOIICH HAa HETO CHIIBI.

8. HalGmroneHue paBeHCTBA CUJI IPU B3aUMOJICHCTBUU TEll.

9. H3meHeHue Beca Tena MPU YCKOPEHHOM JIBHIKEHUH.

10. Ilepenaya ummnysibca Mpy B3aUMOJICUCTBUAM TEJI.

11. IlpeoOpa3zoBaHusi 3HEPTUH MIPU B3aUMOJICHCTBUU TEII.

12. CoxpaHeHne UMIyJibca MPU HEYNPYroM B3aUMOECHCTBUU.

13. CoxpaHeHue UMITyJIbCa MPH a0COIIOTHO YIIPYTOM B3aMMOAECHCTBHH.

14. HabmroneHue peakTUBHOTO JBUIKEHUS.

15. Coxpanenrie MeXxaHMUECKON SHEPTUU MTPU CBOOOTHOM MaJACHUH.

16. CoxpaHneHne MEXaHMYECKOW SHEPTUH MPU JBUKEHUHU Teja MO ACHCTBUEM MPYKUHBI.

Jlabopamopuvie pabomol u onvimol.



1. KoHcTpynpoBaHHMe TpakTa Mg pa3rOHAa M JajJbHEWIIEro PaBHOMEPHOTO JBHKEHHS IApUKAa WIH
TEJEKKH.
2. OmpeneneHue cpegHe CKOPOCTH CKONBKEHUS OpyCKa WM JBWKCHHS IapHKa I10 HAKJIOHHOU
IIJIOCKOCTH.
OrnpeneneHne yCKOpeHUs Tena Mpyu paBHOYCKOPEHHOM JBUKEHUH 110 HAKJIOHHOM IJIOCKOCTH.
4. WccnenoBanue 3aBHCUMOCTU IMYTH OT BPEMEHHU NPU PAaBHOYCKOPEHHOM JBI)KEHUHM 0€3 HayallbHOU
CKOpPOCTH.

5. TlpoBepka TruUIOTE3bl: €CIM NPU PABHOYCKOPEHHOM JBIKEHUU 0€3 HavyaJbHOM CKOpPOCTH MyTH
OTHOCATCS KaK psiJl HEYETHBIX YHUCEII, TO COOTBETCTBYIOLIUE IPOMEKYTKHA BPEMEHU OJUHAKOBBI.
HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHMSI OT CUJIbI HOPMAJIbHOTO JJABJICHMUSL.
Onpenenenne KOdPPUITUESHTA TPSHHUS CKOIBKCHHUS.
OrnpeneneHne KECTKOCTU MPYKUHBI.
Omnpenenenue pabOThl CHIIBI TPEHHsS] NMPU PABHOMEPHOM [BHKEHHHM Tella MO TOPU30HTAIBHOMN
IIOBEPXHOCTH.

10. Onpenenenue pabOTHI CUJIBI YIIPYTOCTH MPH MOABEME Ipy3a C UCIOIH30BAHHUEM HEIOABIKHOTO H

MOJIBHKHOTO OJIOKOB.

11. N3yueHue 3aKk0Ha COXpPAHEHUS SHEPTUU.

Pasnen 9. Mexannueckue Kosie0aHUsI M BOJIHBI.

KonebarenbHoe npuxeHue. OCHOBHBIE XapaKTEPUCTHKU KoOJI€OaHMI: MEpHOJ, 4acToTa, aMIUIUTY/A.
Matematuueckuil U Ipy>KMHHBIN MasTHUKH. [IpeBpaliieHne sHepruu npu KoiaedaTeabHOM JABHKEHUU.

3aryxaromue koneOaHus. BwiHyxkneHHbie koneOanusa. Pesonanc. Mexanuueckue BonHbl. CBoiicTBa
MexaHu4yecKux BOJH. [IpoosibHblE KM HonepeuHble BONHBI. J[IMHA BOJHBI U CKOPOCTh €€ paciHpOCTPaHEHUS.
Mexanndeckre BOJIHBI B TBEPIOM TelIe, CEHCMUYECKUE BOJIHBI.

3Byk. ['pomMKOCTb 3ByKa 1 BbicoTa ToOHA. OTpaxkeHue 3ByKa. IHPpa3Byk U ylIbTpa3BYK.

Hemoncmpayuu.
Habmonenue xonebanuii Tei moj 1eHCTBUEM CHIIbI TSYKECTH U CUJIBbl YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.
Habnronenne BBIHYKACHHBIX KOJeOaHUI U pe30HaHCca.
PacmipocTpanenue mpofoabHBIX U MOTIEPEYHBIX BOJIH (HA MOJIENHN).
HabmntoneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTBHI.
AKYyCTHYECKUI PE30HAHC.
Jlabopamopuvie pabomsl u onsimol.
OmnpeneneHne 4acTOTHI U MEPHOAA KoIeOaHUH MaTeMaTHYeCKOro MasiTHUKA.
OmnpeneneHne 4acTOThI U IEPHOAA KosleOaHUH NPY>KUHHOTO MasTHUKA.
HccnenoBanue 3aBUCUMOCTH NIepHoa KoJeOaHNU OIBEIIEHHOT'O K HUTH Tpy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NIepHoAa KojeOaHUi NPy KMHHOTO MasiTHUKA OT Macchl Ipys3a.
ITpoBepka HE3aBUCUMOCTH IME€pHO/Ia KoJiebaHuil rpy3a, MOABEUIEHHOT0 K HUTH, OT Macchl rpys3a.
OmnbITHl, IEMOHCTPUPYIOIIME 3aBUCUMOCTh NMEPHOAA KoJeOaHUH MPY>KMHHOT'O MasTHHKAa OT Macchl
rpy3a U KECTKOCTH MPYKUHBI.

7. W3mepenune yckopeHust CBOOOHOTO MaICHHUS.

Pasnen 10. D1eKTpOMAarHUTHOE MOJIe M 3JIEKTPOMATHUTHbIE BOJTHBI.

DONEeKTPOMarHuTHOE MoJie. DJIEKTPOMAarHUTHbIE BOJIHBI. (CBOMCTBa 3JEKTPOMarHUTHbIX BoOJH. Illkana
AJIEKTPOMAarHUTHBIX BOJIH. Vcronbp30BaHNe 3J1€KTPOMAarHUTHBIX BOJIH JUISl COTOBOM CBSI3U.

DJeKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CaoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomol u onsimol.

1. M3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIbIO MOOUIIBHOTO TeedoHa.

Paznea 11. CBeToBbI€ IBJICHHUS.
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JlyueBas monensb cBeta. Mcrounuku ceera. [IpsiMonuHeitHoe pacnpocTpaneHue cBeta. 3atMenust CoJiHIa
u Jlynsl. Otpaxkenue ceta. [lmockoe 3epkano. 3aKOH OTpaKeHHsI CBETA.
[Ipenomnenue cBera. 3akoH mpenomsieHHs cBera. [lonHOe BHYTpEHHee OTpakeHHE CBETa.
Hcnonb30BaHre NOJTHOTO BHYTPEHHETO OTPAXKEHHS B ONTHYECKUX CBETOBOJAX.
Jlunza. Xop nydeii B muH3e. OnTuueckas cucreMa ¢oToamnmnapara, MUKPOCKOIa U Teseckona. a3 kak
OINITUYECKAs CUCTEMA. BIN30pyKOCTh U JaJIbHO30PKOCTb.
Paznoxxenue Genoro ceera B cnektp. OnbiTel HetoToHa. CloXeHHE CIIeKTpaIbHBIX I[BETOB. Jlucnepcus
CBeTa.
Jemoncmpavyuu.
[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.
OtpaxxeHue cBera.
[Tonydenue n300paxkeHuii B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBera.
OnTruyeckuii CBETOBO/I.
Xox myueit B cOOMparolel JINH3E.
XoJ1 Tydeil B pacCcerBaroIleu JIMH3E.
[Tonydenue n306paxeHuii ¢ TOMOIIBIO JINH3.
9. Ilpunuun aeiictBus (oToamnmnapara, MUKPOCKOIIA U TEJIECKOIa.
10. Mogensb riasa.
11. Paznoxxenue 0enoro cBera B CIIEKTP.
12. Tlomyuenue Genoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.
Jlabopamopuvie pabomol u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPaXKEHUs CBETOBOTO JIydya OT yrijia MaJeHusl.
2. H3yueHue XapakTEpUCTUK U300paKEHUS MPEMETa B IJIOCKOM 3epKaje.
3. HccnemoBaHue 3aBHCHUMOCTH YIJla TPEIOMIICHUS CBETOBOIO Jyya OT yrja MaJeHus Ha TpaHHIle
«BO3IYX—CTEKIIO».
4. Ilonyuenue n300pakeHHM C MOMOIIBIO COOMPAIOIIEH JTUH3HI.
5. Omnpenenenne (HOKYCHOTO PaCCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIEH JINH3BI.
6
7

A S i

OMnbITHI IO PA3JI0KEHUIO OEIOro CBETa B CHEKTP.
OnBITHI IO BOCTIPUSATHIO I[BETA MPEAMETOB IIPHU UX HAOTIOACHUN Yepe3 IBETOBbIC (DUIBTPHI.
Pa3nen 12. KBanToBble siBJIeHUsI.
OmneiTel Pezepdopaa u mianetapHas moaens aroma. Moxens atoma bopa. Vcnyckanue u morjoiieHue
cBeTa aroMoM. KBaHThI. JInHeHYaTbIe CIEKTPHI.
PannoakTtuBHOCTE. Anbda-, 6eTa- u ramma-u3nydeHus. CTpoeHue aToMHOTo siapa. HykinonHas Monens
aTOMHOTO siipa. M3otonsl. PagnoaktuBHble npeBpaieHus. [leproa monypacnaga aTOMHBIX siiEp.
SnepHble peakuu. 3aKOHbI COXPaHEHUsI 3apsI0BOTO U MacCOBOTO YUCEN. DHEPIUsl CBSI3U aTOMHBIX S7IEp.
CBs3b Maccsl U sHepruu. Peakiuu cunTesa u aenenus saep. Mcrounnku sHeprun CoiiHIA U 3BE3 .
SnepuHas sHepretuka. JleficTBHS paAOaKTUBHBIX U3Ty4YEeHUH Ha KUBBIE OPTaHU3MBI.
Jemoncmpayuu.
CrieKTphl U3JTy4€HUs U MOTJIOIIEHUS.
CrieKTphl pa3IyYHbIX Ta30B.
CrnexTp Bomopo/a.
Hab6mronenue TpexoB B kamepe Bubcona.
Pa6ota cuérurka HOHU3UPYIOIMIMX U3TYUSHHH.
Perucrparus u3nydeHus: mpupoIHBIX MUHEPAIOB U MPOJTYKTOB.
Jlaﬁopamopnble padomut u onvimol.
1. HaOntoneHue CIIOUIHBIX U TMHEHYATBIX CIIEKTPOB U3TyUYEHUS.

DU A

2. WccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTULIBI 10 TOPMO3HOMY Iy TH (110 oTorpadusim).
3. U3mepeHue paanoakTUBHOTO (OHA.
IHoBTOpPHTEIBLHO-0000111A10IIIHIT MOLYJIb.



[ToBTOpHTENBHO--0000IMAOIMIA ~ MOIYJIh TpPEIHA3HAYEH I CHUCTEMaTh3alud W 0000IIeHHS
MPEMETHOTO COJEPIKAHUS U ONBITA JESTEIBHOCTH, MPHOOPETEHHOTO MPU HM3YYEHUH BCEro Kypca (pusmku, a
TAKXKXEC JId IIOATOTOBKH K OCHOBHOMy FOCY,Z[apCTBeHHOMy BKSaMeHy 10 (bH3I/IKe JJIA O6yanOIHHXC$I,
BBIOPABIIMX ATOT YYCOHBIN MTPEAMET.

[Ipy M3y4eHUH JAHHOTO MOJYJIS PEAM3YIOTCS M CHCTEMATHU3HPYIOTCS BUIBI JIEATCIBHOCTH, HA OCHOBE
KOTOpBIX O6CCHC‘II/IBaeTC$I JOCTHUIKCHHUC HpeI[MeTHBIX 158 MeTaHpeI[MeTHBIX HJIaHI/IpyeMBIX pe3y.TILTaTOB
oOydeHusi, GOpMHUpPYETCS €CTECTBEHHOHAY4YHAasi IPAMOTHOCTH: OCBOEHHE HAYyYHBIX METOJOB HCCIICIOBAHHUS
SIBJICHUH TIPUPOJIBI U TEXHUKH, OBJIaJICHUE YMEHUSAMHU OOBACHATh (GU3HUYCCKUE SBJICHHS, TPUMCHSIS ITOTYYCHHBIC
3HAHHUS, PellaTh 3a7a4d, B TOM YHCJIC KAYeCTBEHHBIC M SKCIIEPUMCHTAIbHBIC.

[IpuHIMIMATBEHO ACSITENFHOCTHBIM XapakTep [IaHHOTO paszjielia peanusyercs 3a C4€T TOro, 4TO
06yqa10LuHec;1 BBIINIOJIHAKOT 3aaHUA, B KOTOprX nm HpeﬂnaraeTc;I:

Ha OCHOBE IIOJYYEHHBIX 3HAHUH pacro3HaBaTh M HAYYHO OOBSACHATH (U3UYCCKUE SBJICHHS B
OKpYKaroIlIel MPUPOJIC U TTOBCETHEBHOM KU3HH;

HCIIOJIB30BATh HaquHe METOAbI HCCICIOBAHUS (I)I/ISI/I‘-IGCKI/IX ﬁBHeHHﬁ, B TOM 4YHCJIIC OJId HpOBepKI/I
THUIIOTE3 U HOJIy'—IeHI/ISI TGOpeTI/I‘-IGCKI/IX BBIBOOB,

OOBSCHATh Hay4yHbICE OCHOBBI HamOoOJIee BaXKHBIX JOCTH)KCHHH COBPEMEHHBIX TEXHOJIOTHMH, HaIlpHMep,
MIPAKTUYECKOI0 HCIOJIb30BAaHUS Pa3JMYHbIX HCTOYHMKOB SHEPrHM HAa OCHOBE 3aKOHA IPEBPALICHHUS U
COXpaHeHI/Iﬂ BCEX U3BCCTHBIX BUJIOB E)HepFI/II/I.

IIVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUS INPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

W3yyenne ¢u3nku Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa30BaHUS HANPaBICHO Ha JOCTHKCHHE
JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YJIHTATOB.
B pesynbrare m3yueHus: GU3MKKA Ha YpOBHE OCHOBHOTO 00IIEro odpazoBaHus y oOydarorierocs OymyT

c(hOpMUPOBAHBI CIEAYIONINE JINYHOCTHBIE PE3YJIbTAThI B YACTHU:

e 1) mnaTPHMOTHYECKOT0 BOCTIUTAHMS:

® - [IPOSIBJICHHE UHTEpECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHMCKOM (pru3nueckoi HayKu;

® - [ICHHOCTHOE OTHOUIEHHE K JOCTUKEHUSIM POCCUICKUX YUEHBIX--(U3UKOB;

e 2) rpasKAaHCKOIro U yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

® - FOTOBHOCTb K AaKTUBHOMY YYacTHIO B OOCYKJIEHUHM OOIIECTBEHHO 3HAYMMBIX M 3TUYECKUX HpoOIIeM,
CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHHUEM JTIOCTUKEHUN (HU3UKY;

® - 0CO3HaHHE Ba)XHOCTU MOPAJIbHO--3TUYECKUX MPUHIIUIIOB B AESITEILHOCTH YUEHOTO;

e 3)3CTeTHYeCKOro BOCIIUTAHMSA:

® - BOCHpPHUATHE 3CTETHYECKMX KadecTB (M3NYECKOM HayKu: €€ TapMOHHYHOI'O IOCTPOEHHUsS, CTPOr'OCTH,
TOYHOCTH, JTAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOTI'0 MO3HAHUS:

® - 0CO3HaHME LIEHHOCTH (PU3UYECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI Pa3BUTHS
TEXHOJIOTU, BAXKHEUILIEH COCTaBIIAIOLIEN KYIbTYPBI;

e - pa3BUTHE HAyYHOH JIFOOO3HATEIBHOCTH, MHTEPECA K UCCIIEI0BATENbCKOM 1S TeNbHOCTH;

e 5) ¢gopMupoBaHus KYJIbTYpPbI 310POBbS H IMOIHOHAJIBLHOIO 0J1aronmoJIyYms:

® - O0CO3HaHME IIEHHOCTU 0e30MacHOro oOpa3a >KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE, BaXKHOCTH
npaBusl 0€30MacHOrO0 TIOBEJEHUS Ha TPAHCHOPTE, HA JOporax, C OJJIEKTPUYECKUM M TEIJIOBBIM
000pyI0BaHNEM B JOMAIIHUX YCIOBHSIX;

e - chopMHpOBAaHHOCTH HaBbIKa peduieKCHUH, MPU3HAHME CBOETO IpaBa Ha OMIMOKY M TaKoro e MpaBa y
JPYroro 4ejJ0BeKa;

e 6) TPYZ0BOIO BOCIIMTAHMSA:



® - aKTHBHOE y4yacTHe B PELIEHUM MPaKTHMUYECKUX 3a7au (B paMKax ceMbH, 00pa3oBaTeIbHOW OpraHu3aluu,
ropojia, Kpas) TEXHOJOTHYECKON U COIMAIbHOM HapaBIeHHOCTH, TPEOYIOIIUX B TOM YHCIe U (PU3NUYECKUX
3HAHUM;

® - UHTEpeC K MPAKTHIECKOMY U3YUYCHHIO MPOECCHiA, CBI3aHHBIX ¢ (DU3HUKOIA;

e 7)3KO0JOrHYeCKOro BOCIIMTAHUS:

® - OpUEHTAlMs Ha MpUMEeHEeHHEe (U3MUYECKUX 3HAHUM JJIs pelleHus 3a/1a4 B 00JIaCTU OKpYKarollel Cpesbl,
IJIAHUPOBAHUS TIOCTYIIKOB U OLEHKH MX BO3MOKHBIX MTOCJIEICTBUH JIs1 OKPYIKAIOIIEH Cpebl;

® - 0cO3HaHHUE IN00aIBHOrO XapaKkTepa SKOJOTHUYECKUX MPOoOJieM U MyTel X peleHus;

e 8) aganTanmuM K M3MEHSIIONIUMCH YCJIOBHSAM COUMAILHOM M MPUPOIHOH Cpeabl:

e - MOTpPeOHOCTH BO B3aUMOJACWCTBUM TIPU BBIIOJHEHUU HCCIENOBAaHUN U MPOEKTOB (UINYECKOM
HaIpaBJICHHOCTH, OTKPBITOCTDb OIBITY U 3HAHUAM JAPYTHX;

® - [IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUYECKYIO AEATEIbHOCTD;

e - OoTpeOHOCTH B ((OPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hciie (POPMYIUPOBATH UJICH, IIOHSATHUS, TUIIOTE3BI O
bu3HYECKUX 00BEKTAX U SBICHUSX;

® - 0CO3HaHUE AePUIMTOB COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH B 001acTH (DU3HKH;

® - [IJJAHMPOBAHHUE CBOETO PA3BUTHSI B MPUOOPETEHUH HOBBIX (PU3MUYECKUX 3HAHMIA;

® - CTPCMIJICHHUC aHAJIM3UPOBATH U BBIABJIATL B3aMMOCBA3U ITPUPOILIL, 06III€CTB21 1 3KOHOMUKH, B TOM YHCJIE C
UCTIOJIb30BaHUEM (DU3UYECKUX 3HAHUM;

® - OICHKAa CBOMX JECHUCTBUHM C YYETOM BIIMSHHUSA HA OKPYXKAWOIIYI CpPEAy, BO3MOXKHBIX TJI00aNbHbBIX
MOCJIEACTBHIA.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynprare OcBOEHHs TpOrpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y
oOyudatomerocsi OyayT chOpMHUPOBAHBI MeTampelIMeTHbIe Ppe3yJIbTAThl, BKIIOYAMOIINE IO3HABATCIHHBIC
yHHUBEpcaibHble yueOHble AeMCTBHs, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YUEOHBIC NEHCTBUS, PETyNATHBHBIC
yHHUBEpCaIbHbIC YUEOHbIE IEHCTBUSI.

Ilo3HaBaTeabHbIE YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JeHCTBUS

ba3oBbie Jiornyeckue 1eMCTBUA:
® BBIBJIATH M XapaKTepHU30BaTh CYLIECTBEHHbIEC IPU3HAKU OOBEKTOB (SIBJICHUH);
® YCTaHABIIMBATH CYNIECTBEHHBIN MPU3HAK KIACCH(PHUKAIIUU, OCHOBAHHUS JIIsl 0000IEHUS U CPAaBHEHHUS,
® BBISBISATH 3aKOHOMEPHOCTH M TIPOTHUBOPEUHsS B pacCMaTpUBaeMbIX (haKkTax, JaHHBIX U HAOTIOJACHHUSIX,
OTHOCSIIIUXCS K (PU3UYECKUM SIBIICHUSIM;
® BBISBIATh NPUYMHHO--CIEACTBEHHbIE CBSI3U MPHU W3YYCHHH (DU3HUECKUX SBICHHUHA U TIPOIECCOB,
JieNaTh BBIBOJABI C HCIOJIB30BAHUEM AEAYKTHUBHBIX M HHAYKTHBHBIX YMO3aKIIOUEHHH, BbIJIBUIAThH
TUMOTE3bI O B3aUMOCBS3IX (PU3HMUECKUX BEIUYUH;
®  CaMOCTOSITETILHO BBIOMpATH CIOCOO pelieHus yueOHou (pu3nyeckoi 3amaun (CpaBHEHHE HECKOJIBKUX
BapuWaHTOB PpCUICHUA, BI)I60p HanoOoJee IIoaAXoosdaIIero ¢ y‘—IéTOM CaMOCTOSATCIIBHO BBIACIICHHBIX
KpUTEPHEB).
basoBbie ucciieqoBare/ibCKue AeHCTBUS:
® JCIOJIb30BaTh BOMPOCHI KaK UCCIEI0BATEIbCKUN HHCTPYMEHT MO3HAHUS;
® TMPOBOJUTH TIO CaMOCTOSITEIHHO COCTABIEHHOMY IUIaHYy OIBIT, HECIOXHBIM (u3ndecKuit
AKCTIEPUMEHT, HEOOJIBIIIOE MCCIIeIOBAHNE (DU3NUECKOTO SBICHHS;
® OIEHMBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMAIIUIO, TOJYUYEHHYIO B XOJI€ MCCIIECTOBAHUS
HJIN DOKCIICPUMCHTA,
® CaMOCTOSITENbHO (HOpMYIHpPOBaTH OOOOIIEHHWS ¥ BBIBOABI IO pe3yJdbTaTaM MPOBEAEHHOTO
HaOIIOIEHUs, OTIBITA, UCCIICIOBAHNUS,



MIPOrHO3MPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3MUECKUX MPOLECCOB, a TAKXKE BBIJBUTAThH
MIPENIOJIOKEHNS 00 X PA3BUTHUU B HOBBIX YCIOBUSAX M KOHTEKCTaX.

Pab6ora ¢ undopmanmueii:

NPUMEHATH Pa3IMYHbIE METOJbl, MHCTPYMEHTHI M 3alpOoChl MPH MOKCKEe U 0TOOpe MH(pOPMAIMK WIH
JAHHBIX C Y4ETOM IPEATIOKEHHON Y4eOHON (PU3NIECKO 3a1auu;

aHAJM3UPOBATh, CUCTEMATH3HPOBATh U MHTEPIIPETUPOBATh WH(POPMALNIO PA3IMYHBIX BUAOB U (HopMm
MPECTABICHHUS;

CaMOCTOSITENILHO BBIOMPATh ONTUMANBHYIO (hOpMY MpeacTaBIeHUS WH(GOPMAMK U HILUTIOCTPUPOBATH
pelaeMple 3a/1a41 HECIOKHBIMU CXEMaMH, IMarpaMMaMu, HHOH rpadukoi 1 MX KOMOMHALIUSAMHU.

KOMMyHI/IKaTI/IBHLIe YHUBEpPCAJIbHBIC yqeﬁm,le JelCTBUA:

B X0JI¢ 00CYXKJeHHUsI y4eOHOro Marepuaia, pe3yabTaToB J1abopaTOpHBIX pabOT W MPOEKTOB 3a]1aBaTh
BOITPOCHI IO CYIIIECTBY 00CYKJIa€MOM TEMbI U BBICKA3bIBATh UJICH, HAIICJICHHBIC HA PEIICHHUE 3aa9H U
noj/IepKaHre 0JIaroXkenaTeIbHOCTH OOIICHUS;

COTIOCTABIIATh CBOM CYXKICHUS C CY)KJICHUSIMH JIPYTUX YYaCTHUKOB AHAIIOTa, OOHAPYKUBATh pa3Inuue
M CXOJICTBO IMO3UILIHI;

BBIPAXXATh CBOIO TOUYKY 3PEHUSI B YCTHBIX U MMCbMEHHBIX TEKCTAX;

MyOIUYHO TPEACTABIATh PE3YJIbTAaThl BBIMOJIHEHHOTO (DU3MYECKOTO OIbITa (IKCIIEPUMEHTA,
HCCIIEA0OBAHMS, TIPOSKTA);

MOHUMATh W UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIMBUAYAIbHONH PaOOTHI MPHU pPELICHUH
KOHKPETHOU (pr3N4YeCcCKOr IPOoOIeMBI;

MPUHUMATh 1T COBMECTHON JEATEIbHOCTH, OPraHU30BBIBATH JIEUCTBHUS MO €€ JOCTHKEHUIO:
pacnpenenatb poiu, oOCY>KIaTh MPOLECChl M PE3yNIbTaThl COBMECTHOM paboThl, 0000IaTh MHEHUS
HECKOIBKUX JIFO/ICH;

BBITIOJIHATH CBOIO YacTh palOThI, HOCTUTAs KAYECTBEHHOTO pe3yJibTaTa MO CBOEMY HAIPaBICHUIO U
KOOPJAMHUPYS CBOU ACHCTBUS C APYTUMU WICHAMU KOMAH/IbI;

OIICHWBATh KAaueCTBO CBOEro BKJIaJa B OOMMHA TPOIYKT IO KPUTEPUSAM, CAMOCTOSITEILHO
c(hOpMYJIMPOBAHHBIM YYaCTHHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHHBepcaJbHbIC y4eOHbIC 1eiCTBHA

Camoopranuzanmusi:

BBISIBJIATh MPOOJIEMbI B )KU3HEHHBIX UM YYEOHBIX CUTYaLUsAX, TPEOYIOUIMX s pelieHus] GU3NIeCKUX
3HAHUI;

OPHEHTUPOBATbCSI B PA3IMUYHBIX TOJXOJAaX NPUHATHS pEUIeHUH (MHAMBUAYAJIbHOE, TNPHUHITHE
pelleHus B rpynie, NpUHITHE PEelIeHni TpynIo);

CaMOCTOSITENIHO COCTABJIATh AJTOPUTM peIIeHUs (U3NUECKOM 3aJaud WM IJIaHa UCCIEIO0BaHMS C
yu€TOM MMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHpOBATh IpejiaraeMble
BapUaHThI PELICHUII;

JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJ’[L, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYallUH U MpeIaraTh IUIaH €€ N3MEHEHNS,

OOBSICHATh NPUYMHBI JOCTHXKEHHS (HEIOCTMKEHHUS) Pe3yJbTaTOB IESATEIbHOCTH, JAaBaTh OLEHKY
PUOOPETEHHOMY OTIBITY;

BHOCHUTBH KOPPEKTHUBBI B ICATEIBHOCTD (B TOM YHCIIE B XOJ BBITOJHEHHUS (PU3UUECKOTO MCCIICTOBAHUS
WM MIPOEKTa) HA OCHOBE HOBBIX 0OCTOATENbCTB, M3MEHUBIIUXCS CUTYallUH, yCTAHOBJICHHBIX OLINOOK,
BO3HUKILIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIIOBHSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJE CHOpa WM JUCKYCCHMM Ha HAy4dHYI0 TEMYy,
[IOHUMATb MOTUBBI, HAMEPEHHUS U JIOTUKY IPYroro;



MpHU3HaBaTh CBOE MPaBO Ha OLIMOKY NpH pelIeHUH (PU3MYECKHX 3a7ad WM B YTBEPXKICHHUSIX Ha
Hay4yHbIE TEMBI U TAKOE K€ MPaBO JAPYTOro.

INPEAMETHBIE PE3YJIbTATbBI

K xonmy oOyuenus B 7 kJjacce IpeIMETHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE MOJKHBI OTPa)KaTh
c(OpMHUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHI:

UCIOJIb30BaTh MOHATHUS: (QU3NYECKUE U XMMUYECKHUE SBICHHS, HAOMIOACHUE, SKCIIEPUMEHT, MOJIEIb,
TUIIOTE3a, €AWHUIBI (U3NYECKUX BEIUYMH, aTOM, MOJEKyJa, arperaTHbIe COCTOSHHS BEIECTBA
(TBEépHmoe, JKUIKOE, Tra3o00pa3HOE), MEXaHWYeCKOoe JBI)KEHHE (paBHOMEpPHOE, HEepaBHOMEpPHOE,
NPSIMOJIMHEHHOE), TPaeKTOpUs, paBHOJCHCTBYOmAs cuia, nedopmanus (ynpyras, IiacTHUecKas),
HEBECOMOCTh, COOOIIAIONINECS COCY/IBI;

pasnuuath saBieHus (AudQysus, TernaoBoe ABMKEHHE YACTHIl BEIECTBA, PABHOMEPHOE JABIKEHHUE,
HEpaBHOMEPHOE JBI)KEHHME, MHEpLus, B3aUMOJCUCTBUE Tell, paBHOBECHE TBEPIBIX Tel C
3aKpeIUIEHHON OCBIO BpallleHUs, Nepeaaya aBleHUs TBEPIBIMU TEJIaMHU, KUAKOCTSIMH U Tra3aMH,
aTMoc(epHOe IaBlicHHE, IIaBaHUE TeJl, MPEBPALICHNS MEXaHUYECKOH SHEPrHH) MO OMHCAHUI0 MX
XapaKTepPHBIX CBOWCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3HUECKOE SIBICHHE,
pacrno3HaBaTh MPOSIBICHUE W3YYEHHBIX (DU3MUECKHUX SIBICHHM B OKPY’KAIOLIEM MHpE, B TOM YHCIE
¢dbusnueckre sBIEHUS B MPUPOAE: MPUMEPHI IABMKCHHUSI C PA3IUYHBIMU CKOPOCTSIMH B KUBOW U
HEXXHUBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIC U TEXHUKE, BIUSIHIE aTMOC(HEPHOTO JaBIeHUS
Ha J)KUBOM OpraHu3M, IIaBaHUE PHIO, PHIYAard B TEJle YEJIOBEKa, IIPHU STOM MEPEBOAUTH MPAKTUIECKYIO
3a/1a4y B y4eOHYI0, BBIICTSAThH CYIIICCTBCHHBIE CBOMCTBA (TIPU3HAKH ) (PH3UYECKHUX SBIICHHMIA,
ONKCHIBATh M3YYECHHBIC CBOWMCTBA TeNl W (PU3MUECKHE SIBICHHUS, UCIONB3Yys (PU3NUYECKHE BEIMYUHBI
(Macca, 00bEM, TIIOTHOCTH BEIIECTBA, BPEMs, MyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIA YIPYTOCTH,
CHUJIa TSDKECTH, BEC Teja, CHila TPeHHs, AaBlieHue (TBEPIOro Tea, KUAKOCTH, ra3a), BHITAIKUBAIOIIAS
CWJIa, MeXaHHW4yecKkas padoTa, MOIIHOCTh, IUIEYO CHUJIbI, MOMEHT CHJIbl, KOX(P(OUIHMEHT MOJIE3HOTO
JCWCTBUS MEXaHMU3MOB, KHHETHYECKass W MOTEHIMAJIbHAs OSHEPTHs), NPU OMMCAHUH IPABHIHLHO
TPAKTOBATh (PU3MUECKUI CMBICI UCTIONIB3YEMBIX BEITMYWH, UX 0003HAUYEHUS U CAUHUIIB (PHU3UIECKUX
BEIMYMH, HAaXOAUTh (HOPMYJIbl, CBS3bIBAIOIIME JAaHHYIO (U3UYECKYI0 BEIMYMHY C JIPYTUMH
BEIMYMHAMH, CTPOUTH IPahUKU U3yUEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BETMUMH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKUE SBJICHUS U MPOILECCHI, UCIOJB3YS MpaBUia CIOKEHUS
cul (BOJb ONHOW mpsiMoii), 3akoH ['yka, 3akoH I[lackans, 3akoH Apxumena, IpaBUIIO PaBHOBECHUS
ppiyara (0J10Ka), «30J0TO€ MPAaBUIIO» MEXAHWKH, 3aKOH COXPAHEHHS MEXaHUYECKON SHEpruH, NMpU
3TOM J]aBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alMCHIBATh €I0 MAaTEMAaTUYECKOE BBHIPAKEHUE;
OOBSICHATH (PU3UUECKUE SIBIICHUS, IPOLIECCHl U CBOWCTBA TeJ, B TOM YHCIE U B KOHTEKCTE CUTyalui
MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKkTepa: BbIABIATh NPUUYUHHO--CICICTBEHHBIE CBS3M, CTPOUTH
o0bsiIcCHeHUE U3 1—2 JIOTMUECKUX LIaroB ¢ ONopoil Ha 1—2 n3y4eHHBIX CBOICTBA (PM3NYECKUX SIBICHUI,
(u3MYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemaTth pacuy€THbIe 3amaud B |—2 JEHCTBHS, HCIONB3YS 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINE
¢u3nyuecKkre BEIMYMHBI: HA OCHOBE aHaliM3a YCJIOBMS 3aJaud 3allMChIBaTh KpPaTKOE YCIOBHE,
MOJICTABIIATh (PU3MUECKUE BENWYMHBI B ()OPMYIBI M MPOBOJUTH PAcUEThl, HAXOAUThH CIIPABOYHEIC
JlaHHbIe, HEOOXOAUMBIE ISl PELIeHHs 3a/1a4, OLIEHWBATh PEATMCTUYHOCTH MOJYYEHHOH (U3NUECKOM
BEJIMYMHBI;

pacro3HaBaTh MpoOIEMbI, KOTOPBIE MOKHO PEIIUTH MPH MOMOIIH (PU3UIECKUX METOJIOB, B OTIMCAHUH
HCCIIEIOBAaHMSI BBIJICNSATH IPOBEPsIEMOE MPEANOI0KEeHHEe (TUIIOTE3Y), pa3indaTh U HHTEPIPETUPOBATD
MOJTyYSHHBIH Pe3yJIbTaT, HAXOAUTH OMIMOKH B XO€ OIIBITA, IeIaTh BBIBOJKI 110 €T0 PE3yiIbTaTaM;
MPOBOJIUTH OMBITHl TI0 HAONIONEHUIO (U3MUYECKUX SBICHUH WM (DU3HYECKMX CBOWCTB TeI:
dbopMynupoBaTh IpOBEpsiEMbIE MPEANOIOKEHUS, COOUpaTh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHUs, 3aIUCHIBATE XO/1 ONBITa U (POPMYJINPOBATH BHIBOJIBI,



BBINOJIHATH MPSIMbIE U3MEPEHMSI PACCTOSIHUSI, BPEMEHH, MaccChl Tesla, 00bEMa, CHIIbI U TEMIIEPATypPhI ¢
UCIOJIb30BAHUEM AHAIOTOBBIX M LU(POBBIX MPUOOPOB, 3aIKMCHIBATh MTOKa3aHUS MPUOOPOB C yUETOM
3a/TaHHON a0COJIFOTHOM MOTPEITHOCTH H3MEPEHUM;

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BEIMYMHBI OT JPYTOH ¢ UCTIOIb30BaHUEM
IPSMBIX U3MEPEHUM (3aBUCUMOCTH IIyTH PAaBHOMEPHO ABMXKYLIETOCS TeJa OT BPEMEHHU JBUKCHUS
TeNla, CHJbl TPEHUS CKOJIBXKEHHMS OT Beca Tena, KadecTBa OOpaOOTKH TOBEPXHOCTEH Teln H
HE3aBUCHUMOCTH CHJIbl TPEHUS OT IJIOLIAJU CONPUKOCHOBEHHUS TeJ, CHJIbI YIPYIOCTH OT Y UIMHEHMS
IPY>KHUHBI, BBITAJIKMBAIOLIEH CHIIBI OT 00bEMA MOrpyKEHHOM YacTH Tesla U OT IUIOTHOCTHU JKUJKOCTH,
e HEe3aBUCHMOCTH OT IUIOTHOCTH TeJla, OT TIIIyOWHBI, Ha KOTOPYIO IOTPYXKEHO TeJO, YCIOBUU
MJIaBaHUsl TeJ, YCJIOBUI paBHOBECHsl pbluara U OJIOKOB), y4acTBOBATh B IUIAHUPOBAHUU YYEOHOTO
HUCCICAOBaHUA, CO6I/IpaTB YCTAaHOBKY M BBIIIOJIHATE HM3MCPCHUSA, CICAYSA HNPCAIOKCHHOMY IIJIAHY,
(buKcupoBaTh pe3yJbTaThl MOJIYYEHHONW 3aBUCUMOCTH (PM3UYECKUX BEJIUYMH B BHUJE MPEATIOKEHHBIX
TabIuUI ¥ TpaMKOB, JeIaTh BEIBOBI 10 pe3yJIbTaTaM UCCIIEA0BaHMS;

MMpOBOAWUTL KOCBCHHBLIC H3MCPCHUSA (bH?;PI‘ICCKI/IX BCINYNH (HHOTHOCTB BCIICCTBA XKHUIAKOCTH U
TBEPIOTO TeJa, CUjla TPEHUs CKOJIbKEHUS, JaBIIEHUE BO3/1yXa, BHITAJIKMBAIOIIAs CUJIa, IEHCTBYIOIAs
Ha TOTPYXEHHOE B JKHUIKOCTH TEJO, KOI(M(UIMEHT IOJIE3HOTO NCHCTBUS MPOCTHIX MEXaHH3MOB),
cliefysl MpeJUI0KeHHOW MHCTPYKLUH: IPU BBIIOJIHEHUU M3MEPEHUH cOoOMpaTh SKCHEPUMEHTAIbHYIO
YCTQHOBKY U BBIYMCIIATH 3HAYEHNE HCKOMOW BEITMYMHBI;

coOJIr01aTh MpaBHiIa TEXHUKH OE30MTACHOCTH MPH PadoTe ¢ 1a00opaTopHBIM 000y IOBaHHUEM;
yKa3bplBaTh MPHUHLMIBl JAEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMHCTB: BEChbl, TEPMOMETD,
JMHAMOMETp, COOOLIAIOIIUECS COCYAbl, OapoMeTp, pblyar, IMOJBHMXHBIA M HENOJBMXKHBIA OJIOK,
HaKJIOHHAs IIOCKOCTh;

XapaKTepU30BaTh MPUHLMUIBI JEHCTBHUS U3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPONCTB C ONOPOi
Ha WX ONMUCAHMS (B TOM YHCIE: MOJIIIUIHUKH, YCTPOMCTBO BOJOMPOBOAA, THIAPABIMYECKUIN Tpece,
MaHOMETp, BBICOTOMED, TIOPIITHEBON HACOC, aPEOMETP), UCTIONB3Ys 3HAHHUS O CBOMCTBAX (PH3UYECKUX
SBJICHUH U HEOOXOMMble (PU3MUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOAUTH MpPHUMEPbl (HAXOAUTh HH(GOPMAIMIO O IMpUMEpax) MPAKTHYECKOTO MCIIOJIb30BaHMS
(Gu3nYecKux 3HaAHUN B MOBCEJHEBHOM >KM3HM Ul obOecrieueHHst 0€30MacHOCTU HpU OOpallleHUH C
npubopaMM U TEXHUYECKMMH YCTPOMCTBaMH, COXPaHEHHMs 3/I0pOBbsi U COOJIOJACHHUS HOPM
HKOJIOTHYECKOTO MMOBEICHUS B OKPYXKAOIIEH cpere;

OCYHICCTBJIATH OT60p HUCTOYHHUKOB HHq)OpMaHHH B I/IHTepHeTG B COOTBETCTBHUU C 3aJaHHBIM
IMOMCKOBBIM 3aIllpOCOM, Ha OCHOBC MMCIOIINXCA 3HAaHUHA U HYTéM CpaBHCHHA pa3JIMYHBIX UCTOYHHUKOB
BBIACTATH I/IH(l)OpMaIII/IIO, KOTOpas sABJIACTCA HpOTHBOpe‘II/IBOﬁ WJIH MOKET OBITh HG)IOCTOBepHOﬁ;
HCIOJIb30BATh MPH BIMOJIHEHUH YUEOHBIX 3a/laHUi HAyYHO--TIOMYJISIPHYIO JIUTEPATYpy (PU3UUIECKOTO
CoJepXkKaHus, CIpaBOYHBICE MaTepHalbl, pecypcel ceth VHTepHer, BIageTs npuEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMAIIMU U3 OJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/laBaTb COOCTBEHHbIE KPAaTKUE NMHUCBMEHHbIE U YCTHBIE COOOILEHHUS Ha OCHOBE 2—3 HMCTOYHHUKOB
uHbopManuu (GU3MUECKOTO COAEP)KaHUS, B TOM 4YHCcie MyONIMYHO JieNaTh KpaTKUEe COOOLIECHHS O
pe3yabpTaTax MPOEKTOB WM YY€OHBIX MCCIEAOBAHUH, IIPU 3TOM TPAMOTHO HCIIOIh30BaTh W3Y4EHHBIN
MOHSATUMHBIN anmapar Kypca QU3UKH, COPOBOXKAATH BBICTYIUJICHHE MTPEe3eHTalUEeH;

IIPU BBIMOJHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBAaHMN pacIlpelesaTh O0S3aHHOCTH B TpyNIe B
COOTBETCTBUU C ITOCTABJICHHBIMU 3aJadyaMH, CICAUTH 3a BBIIIOJIHEHHEM IlJIaHA )I@f/iCTBI/IfI, aZICKBAaTHO
OLIEHUBaTh COOCTBEHHBIM BKJIaJ B JAEATEIbHOCTb TPYIIBL, BBICTPAaUBAaTh KOMMYHHUKATUBHOE
B3aUMOJICHCTBHE, YUUTHIBAsE MHEHHE OKPY>KAIOLIHX.

K xonmy oOyueHus B 8 kilacce mpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpa’KaTh
c(OpPMHUPOBAHHOCTH Y O0YUaIOLIUXCS YMEHHI:

HCIIOJIb30BATh IMOHATHA: MaACCa U PASMEPBI MOJICKYJI, TCIIJIOBOC JABUKCHHUC ATOMOB W MOJICKYII,
arpe€raTHbI€ COCTOsIHHSA BCIICCTBA, KPUCTANIMUYCCKHE U aMOp(i)HI)Ie TCIa, HaCBIIIIeHHBII)'I n
HEHACHIIIECHHBIN nap, BJIQXXHOCTb BO3JlyXa, TCMIICpATypa, BHYTPCHHAA SHCPTH, TEIIOBOM JABHUIaTcllb,



JJIEMEHTApHBIA DJIEKTPUYECKUI 3apsl, DSJIEKTPUYECKOE II0J€, IPOBOJHUKH U JIHUAJIEKTPUKH,
MOCTOSIHHBIN 3JIEKTPUYECKHI TOK, MArHUTHOE TOJIE;

paznuuaTh SIBJICHUs (TEIUIOBOE PACIIMPEHUE U CXKaThe, TeIulonepeaayda, TEeIMIOBOE€ paBHOBECHE,
CMayMBaHUEe, KaNWUIAPHBIC SBJICHUS, HUCHNApEHUE, KOHACHCAIUs, IUIaBICHUE, KpPUCTAJUIH3aLUs
(oTBepaeBaHue), KUIIEHWE, TerJionepenaya  (TEIUIONPOBOJHOCTh, KOHBEKLHUS, H3JIy4Y€HUE),
3JIEKTPU3ALINS TeJl, B3aUMOJICUCTBUE 3apsAI0B, IEUCTBUS FIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aUMO/ICIICTBME MAarHUTOB, IEUCTBUE MarHUTHOT'O MOJIsl HA TPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHAs
WHJYKUUS) TIO OMMCAHUI0 MX XapaKTePHBIX CBOMCTB M HA OCHOBE OIIBITOB, JAEMOHCTPUPYIOIIUX
JTaHHOE (PM3HUYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSIBICHUE M3YUYCHHBIX (PU3MUECKHUX SIBJICHHM B OKPY’KAIOLIEM MHpE, B TOM 4YHCIIE
(du3nueckre sBICHUS B MPUPOJIC: TOBEPXHOCTHOE HATSHKEHUE W KANUJUIAPHBIC SBIICHUS B MPUPOJIE,
KpUCTAJIBl B mpupoje, uznydenue CoiHIa, 3aMep3aHue BOJIOEMOB, MOpCKUe Opu3bl, oOpa3zoBaHUe
pOChl, TyMaHa, HHEs, CHEra, JJICKTpUYECKHE SBIIEHUS B aTMocdepe, 3IEKTPUUYECTBO >KHUBBIX
OpPraHU3MOB, MArHUTHOE TI0JIe 3eMJIH, Ipeiid MOTIOCOB, POJIb MATHUTHOTO TIOJIS JJIS )KU3HU Ha 3eMIie,
MOJIAPHOE CHUSIHUE, TPH O3TOM TIEPEBOAWTH MPAKTUYECKYIO0 3a7ady B YYE€OHYIO, BBIJICISTH
CYIIECTBEHHBIE CBOMCTBA (IPU3HAKHN) (PU3UUECKUX SBICHUI;

OTMKCHIBATh M3YYECHHBIE CBOMCTBA TeNl W (PU3MUECKHE SIBICHUS, UCIONB3Yys (PU3NUYECKHE BEITUYMHBI
(TemriepaTtypa, BHYTPEHHSS SHEpPrusi, KOJIUYECTBO TEIUIOTHI, yAENbHAs TEIIOEMKOCTh BEIIECTBa,
yIenbHas TEIIoTa IUIABJICHUA, YACJIbHAs TEIUIOTa MapooO0pa3oBaHus, YAC/IbHAs TEIJIOTa CTOPaHUS
TOTUIMBA, KOA((UIMEHT TIOJIC3HOTO JEHCTBUS TEIUIOBOM MAIUHBI, OTHOCUTENIbHAS BIAXKHOCTH
BO3/lyXa, DJJEKTPUYECKUM 3apsijl, Cuila TOKA, OJJIEKTPUUYECKOE HAMNPSHKEHHE, CONPOTHUBIICHUE
MIPOBOHHKA, YACIbHOE COMPOTUBICHHUE BEUIECTBa, pab0Ta U MOIIHOCTH AJNEKTPUUYECKOTO TOKA), MPU
OMHUCAHUU TPABUJIIBHO TPAKTOBATh (DU3UYECKUNM CMBICI HCIOJIB3YEMBIX BEIIMYWH, OOO3HAUYCHHS U
eMUHUIB (DU3MYECKUX BEIUYHH, HAXOJHUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYH (DH3HUYECKYIO
BEJIMYMHY C JPYTMMH BEJIMYUHAMH, CTPOUTH TpadUKU H3YyUYEHHBIX 3aBHCHUMOCTEH (DU3HUECKUX
BEJINYUH;

XapaKTepu30BaTh CBOWCTBA Tell, (PU3MUSCKUE SIBJICHUS H MPOIIECCHI, UCIIOB3Ysl OCHOBHBIC ITOJIOKCHH S
MOJIEKYJISIPHO--KHHETUYECKON TEOpUM CTPOEHHUsS BEUIeCTBa, MPUHIUI CYNEpIO3ULUU Toyied (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH OMa I ydacTka Iernu, 3aKoH JIKoyis—
Jlenna, 3aKOH COXpaHEHUs JHEPrud, MPU ITOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA H
3alUChIBaTh €0 MaTEMAaTUYECKOE BBIPAKEHHUE;

OOBSCHATh (PU3UYECKHE TPOIECChl M CBOICTBA TelI, B TOM YHCIE€ U B KOHTEKCTE CHUTYallMid
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTEPa: BBIABIATh INPUUYUHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH
00BsicHEeHHE U3 1—2 TOTUYECKHX IIaroB ¢ OMOpPOoi Ha 1—2 U3YYEHHBIX CBOMCTBA (PM3NYECKUX SIBICHUH,
(u3MYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemarh pacy€THbIe 3amauyu B 2—3 JEHCTBUSI, HWCIOJIB3YysS 3aKOHBI M (DOPMYJIBI, CBSI3BIBAIOIINE
(¢u3nMYecKue BEIWYUHBI: HAa OCHOBE aHall3a YCJIOBUSA 3a7add 3aIllMChIBaTh KPAaTKOE YCJIOBHE,
BBISIBIIATh HEJIOCTATOK JAHHBIX JJIS PEHICHUS 3a]a4M, BRIOWPATh 3aKOHBI U (hOPMYJIIbI, HEOOXOIUMBIE
Ui €€ pelIeHus, MPOBOJUTH PACUETHI U CPAaBHUBATH MOMyUYEHHOE 3HAUeHHE (DU3MUECKON BETMYUHBI C
W3BECTHBIMU JTAHHBIMU;

pacro3HaBaTh MPOOIEMBbI, KOTOPHIE MOXKHO PEIIUTh MPHU MOMOIIUA (PU3UUYECKUX METOIOB, HCTIOJIb3YS
OTIMCAaHUE WCCIEOBAHUS, BBIICIATh TPOBEPSEMOE TPEANOIOKEHNE, OIEHUBATh MPABUIBHOCTH
TOPSIIKA TTPOBEICHUS HCCIICIOBAHUS, JIEJIaTh BBIBOIBI;

MPOBOANUTH OMBITHl MO HAOMIOAEHUIO (U3MYECKUX SBIEHUN WIM (PU3NYECKUX CBOWCTB TN
(KanmuJUIsIpHBIC SIBJICHUS, 3aBUCUMOCTH JIaBJICHUSI BO3AyXa OT €ro o0Bh&Ma, TeMIEpaTyphl, CKOPOCTH
mpoliecca OCTHIBAaHUSI W HAarpeBaHUsS TPU H3IYYEHHUH OT I[BETa HU3NMydaromie (Imoriomaromieii)
MMOBEPXHOCTH, CKOPOCTh UCHAPEHUSI BOABI OT TEMIIEPATYpPhl KUJIKOCTH M IUIOMIAN €€ MOBEPXHOCTH,
AJICKTPU3ALMS TEJI W B3aUMOJACHCTBHE DIICKTPUYECKUX 3aPsI0B, B3aMMOJICHCTBHE TOCTOSHHBIX
MarHuTOB, BU3YyaIH3allisl MAarHUTHBIX MOJIEH MMOCTOSTHHBIX MarHUTOB, JACHCTBUS MarHUTHOTO TOJISI Ha



IIPOBOJIHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTa, CBOMCTBA 3JIEKTPOABHUraTelsl MOCTOSTHHOIO TOKA):
(dbopMyaHpOBaTh TMPOBEPsiEMbIe IMPEANOJIOKEHUS,, COOMpaTh YCTAHOBKY U3 MPEAJIOKEHHOTO
000pyI0BaHUS, ONMCHIBATh XOJ] ONBITA U (POPMYIIHPOBATH BHIBOBI;

BBITIOJHATh NPSAMBIE M3MEPEHUs TEMIIEPaTypbl, OTHOCUTEIBHON BIIAKHOCTH BO3[yXa, CHJBI TOKAa,
HaNpsDKEHUs C UCIOJb30BAHUEM aAHAJIOTOBBIX NPUOOPOB M JATYMKOB (U3WYECKUX BEJIHYHUH,
CPaBHUBATh PE3YyJIbTAThl U3MEPEHUHN C yUETOM 33JaHHOM aOCOJIIOTHON MOTPEIIHOCTH;

IIPOBOJIUTH UCCIIEJOBAHUE 3aBUCUMOCTH OJTHON (PM3NYECKOI BETUUMHBI OT APYToH ¢ UCIOJIb30BAaHUEM
IOPSIMBIX M3MEpPEHHH (3aBUCHUMOCTb COIPOTHBIIEHUS IPOBOJHUKA OT €ro JJIMHbI, IUIOIIAAH
IIOIIEPEYHOI0 CEYEHUSI U YAEIBHOI'O CONPOTUBIICHUs BEIECTBA NPOBOAHUKA, CUIIBI TOKA, UIYIIErO
yepe3 IMPOBOJHUK, OT HANPsKEHHWsT HA IIPOBOJHUKE, MCCIEIOBAHUE IIOCIEA0BATEIBHOIO H
MapajyieIbHOT0 COSAMHEHUIN MPOBOJIHHUKOB): TUIAHMPOBATH HMCCIIEJOBAHUE, COOMpATh yCTAHOBKY H
BBINOJIHATh W3MEPEHUs, CleAys INpPEUIOKEHHOMY IUIaHy, (PMKCHUPOBATh pPE3yJIbTaThl MOJYUYEHHOM
3aBUCUMOCTH B BUJIE TaOIUI] U IpaMKOB, JeJaTh BEIBOJBI 10 pe3yJIbTaTaM UCCIIEA0BaHMS;
MPOBOJIUTh KOCBEHHbIE H3MEPEHUs (PU3MUECKUX BENWYMH (yA€ibHAs TEIJIOEMKOCTh BEIECTBA,
COIIPOTHBIIEHUE MTPOBOJHUKA, pad0Ta U MOIHOCTH IEKTPUUYECKOrO TOKA): IUIAHUPOBATh U3MEPEHMS,
coOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIIEAyS MpPEIOKEHHOW WHCTPYKIMHM, W BBIYUCIATH
3HAYEHUE BEJIINYUHBL;

co0Jr01aTh MpaBUiIa TEXHUKU OE€30IIaCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000y I0BaHUEM;
XapaKTepu30BaTh MPUHIMIIEI IEHCTBUS U3YYEHHBIX NPUOOPOB U TEXHUYECKHX YCTPOMCTB C ONOPOi
Ha MX omnucaHus (B TOM 4YHUCIIE: CHUCTEMA OTOIUIEHMsI JOMOB, TUIPOMETp, IapoBas TypOuHa,
amMIepMeTp, BOJBTMETP, CUETUYMK JJIEKTPUUECKOW HHEPruH, 3IIEKTPOOCBETUTEIbHBIE NPHUOOPHI,
HarpeBarTelbHbIe UIEKTPOIPUOOPH! (MIPUMEpPHI), IIEKTPUUECKUE IMPETOXPAHUTENH, IEKTPOMArHuT,
ANEKTPO/ABUraTeNlb IMOCTOSHHOTO TOKA), MCIONb3Yysl 3HAHMS O CBOMCTBAaX (PU3WYECKUX SBJICHUN U
HE00X0MMBbIE (PU3NIECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA W HM3MEpUTENIbHbIE NPUOOPHI MO CXeMaM U
CXEMaTUYHbIM PHUCYHKaM (KUAKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETP, TUIPOMETp, JIBUTATEIIb
BHYTPEHHEI'O CrOpaHUsi, 3JEKTPOCKOI, pEOCTaT), COCTABIATh CXEMbl JJIEKTPHUUECKUX Lene c
MOCJIEAOBATENbHBIM U MapajlIeIbHBIM COSINHEHUEM 3JIEMEHTOB, pa3indasl YCJIOBHbIE 00O3HAUYEHUS
JJIEMEHTOB JIEKTPUUYECKUX LIETIEH;

IPUBOANUTH TpPHUMEPHl (HAXOAUTh HH(POPMAIMIO O TMpUMepax) MPAKTUYECKOTO HMCIIOIb30BaAHMS
(u3NYeCKUX 3HAHUN B MOBCEAHEBHOM XU3HU Ul oOecrieueHus 0e30MacHOCTH NpU OOpalleHuu ¢
npubopaMM M TEXHUYECKMMHU YCTPOMCTBAMH, COXpaHEHMsI 3/0pOBbSl U COOJIOJCHHUS HOPM
9KOJIOTUYECKOI0 ITOBEJEHUS B OKPYXKAIOLIEH CPeLIe;

OCYIIECTBIATH MOMCK HMH(MOpMaLUK GU3ndecKoro cogepxanus B IHTepHeTe, Ha OCHOBE UMEIOLINXCS
3HaHUM M TyTEM CpaBHEHUS JONOJHUTENbHBIX HCTOYHMKOB BBLACTATh HH(POpPMALMIO, KOTOpas
SIBJIIETCS. IPOTUBOPEUMBOM UM MOXKET OBITH HEJOCTOBEPHOIA;

MCII0JIb30BaTh MPU BBIMOJIHEHUN YYEOHBIX 33JJaHUI Hay4YHO--TIOMYJIAPHYIO JUTEpaTypy (PU3HUECKOro
colepKaHus, CIpaBOYHBIE MaTepHalbl, pecypcel ceTh VHTepHer, BlIageTh npUEMaMU
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHus MHPOPMALIMK U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
co3/laBaTh COOCTBEHHBIE MHCbMEHHBIE M KpaTKHe YCTHBIE cOOOmIeHHs, 0000mas uHdopmauo u3
HECKOJIbKUX HMCTOYHUKOB (DU3MUYECKOTO COAEp)KaHUS, B TOM 4YHCIE MyOJIMYHO TNPEACTaBIAThH
pe3yabTaThl IPOEKTHOW MIIM UCCIIENOBATEIIBCKON JAEATENBHOCTH, IIPU 3TOM I'PaMOTHO HCIIOIB30BATh
M3Y4YEeHHbIN MOHATUHHBIN anmnapat Kypca (U3HKH, COMPOBOXKIATh BRICTYIIEHUE TIPE3EHTALINEH;

IIpU BBIMOJIHEHUH YYE€OHBIX MPOEKTOB U HCCIENOBAaHUN (DHM3MUECKUX IPOLECCOB PaCHpPEeNsTh
00s13aHHOCTH B TPYIIIE€ B COOTBETCTBHM C IOCTABJIEHHBIMH 3aJladyaMM, CJIEIUTH 3a BBIOJHEHUEM
IJ1aHa AeMCTBUIM U KOPPEKTHPOBATh €ro, a/IeKBaTHO OLEHMBAaTh COOCTBEHHBIIN BKIAJl B JEATEIBHOCTD
IPYIIBI, BBICTPAaUBATh KOMMYHMKAaTUBHOE B3aUMOJEUCTBHUE, IPOSBIAS T'OTOBHOCTb pa3pellarh
KOH(QJIUKTBI.



K xoHmy oOyudenns B 9 Kiacce IpeIMETHBIE pe3ylbTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaXkaTh
c(OPMHPOBAHHOCTH Y 00YHAIOIUXCS YMEHUI:

HCIIOJIB30BaTh IIOHATHUSA: CHUCTEMa OTCY€Ta, MaTepUalbHAas TOYKA, TPACKTOPHS, OTHOCUTEIBHOCTH
MEXaHUYECKOTo ABIKEHU, aAedopmarus (ynpyras, IiacTUueckas), TpeHHe, IeHTPOCTPEMHUTEIbHOE
YCKOpEHHE, HEBECOMOCTb U NEPErpy3KH, LEHTP TKECTH, a0COTIOTHO TBEPAOE TEJO, LIEHTP TAKECTH
TBEPJIOrO Tella, paBHOBECHE, MEXaHMUYECKUE KoieOaHWs U BOJIHBI, 3BYK, HH(Pa3BYK U YJIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IKaJIA 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JAJIbHO30PKOCTH,
CIIEKTpPBl HCIyCKaHWA M TOIJIOIIEHHs, anbda-, O0eTa- M TaMMa-u3JIyueHHs, H3O0TOIbI, sAepHas
JHEPreTHKa;

pas3nuyath siBJIeHUs (PaBHOMEPHOE U HEPaBHOMEPHOE MPSIMOJIMHEIHOE JIBU)KEHUE, PABHOYCKOPEHHOE
NpSIMOJIMHEIHOE JIBWXKEHHE, CBOOOJHOE MaJeHHE TeJ, PaBHOMEPHOE IBI)KEHHE IO OKPY)KHOCTH,
B3aUMOJICHICTBHE TeEJl, PEaKTHUBHOE JBWXKEHHME, KoJebaTelbHOEe [BM)KEHUE (3aTyxarollue M
BBIHYKJICHHbIC KOJICOaHUs), PE30HAHC, BOJIHOBOE [BM)KEHHUE, OTPa)XCHHWE 3BYKa, IPAMOJIMHEHHOE
pacIpoCTpaHEHUE, OTPAXCHUE U IIPEIOMIICHHE CBETa, IIOJHOE BHYTPCHHEE OTPAaXCHHE CBETA,
pasiioxkeHue Oeloro cBeTa B CHEKTP M CIOXKEHHUE CIEKTPAJbHBIX IBETOB, AMCIEPCHUS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BOZHUKHOBEHUE JIMHEHYATOro CIEKTpa W3JIYyUYCHHs) 110 OMHCAHUIO
UX XapaKTepHBIX CBOICTB U Ha OCHOBE ONBITOB, AEMOHCTPUPYIOLIUX JaHHOE (GU3NUECKOE SIBIICHHE;
pacrno3HaBaTh IMPOSIBICHUE M3YYEHHBIX (U3UYECKUX SIBICHUN B OKpY’)KalollleM Mupe (B TOM 4Hcie
¢dbusnveckne SBICHUS B NPUPOZE: NPWIMBBI U OTJIMBBI, ABIMKEHHE IutaHET COJIHEYHOW CHUCTEMBI,
PEaKTMBHOE JBHKCHHUE >KMBBIX OPraHU3MOB, BOCIHPHUITHE 3BYKOB JKMBOTHBIMH, 3EMIIETPSCEHUE,
celicMUYecKHe BOJHBI, LIyHAMH, 3XO, LIBETa TeJ, ONTUYECKHUE SIBICHUS B MPHPOJE, OMOIOrHYecKoe
JelcTBUE BHUIUMOIO, YyIbTPa(UOJETOBOTO M  PEHTICHOBCKOTO  M3JIy4€HHUIl, eCTEeCTBEHHBIH
paavoaKTUBHBI (OH, KOCMHUYECKHE JIy4d, PaJMOAKTUBHOE W3Iy4EHHE MPHUPOAHBIX MHMHEPAJIOB,
NeiCTBHE paiMOAKTUBHBIX U3JIyYEHUH HA OPraHU3M UeJIOBeKa), IPU 3TOM MEPEBOIUTD TPAKTUUECKYIO
3aJjauy B yueOHYI0, BBIIEIIATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKM) GU3UUECKUX SBICHUM;
OIMCHIBATh M3yYEHHbIE CBOMCTBA Ted M (U3UYECKUE SBJICHUS, UCIONb3Ys (PU3NYECKHE BEITUUMHBI
(cpenHsisi U MTHOBEHHAsi CKOPOCTb TeJla IPH HEPaBHOMEPHOM JIBH)KEHUH, YCKOPEHUE, IIepeMelCHHE,
IyTh, YIJOBas CKOPOCTb, CHJIA TPEHHUS, CUJIa YIPYTOCTH, CHUJa TSDKECTH, YCKOpPEHHE CBOOOJHOIO
MajeHusl, BeC Tela, MMILYJbC Tella, HMIIYJIbC CHJIbI, MeXaHudeckas paboTa ¥ MOIIHOCTD,
MIOTEHIMAIbHAs DHEPIHs Tejla, MOJHATOrO HaJa IOBEPXHOCTBIO 3€MJIM, ITOTEHIUAIbHAs JSHEPrus
CXKaTOW IIPY>KHUHBI, KUHETUYECKas DHEPIUs, IOJIHAs MEXaHWYeCKas DJHEpIus, IMEepUoJ U 4YacToTa
KoneOaHMul, JUIMHA BOJHBI, I'POMKOCTb 3ByKa M BBICOTAa TOHA, CKOpPOCTh CBE€Ta, I10Ka3aTellb
MIPEIOMJIEHUSI Cpeibl), MPU OMHCAHUU MPABUIBHO TPAKTOBATH (PU3MYECKUI CMBICH HCHOIb3YyEMbIX
BEJIMYMH, OOO3HAUYEHUs U €IUHHUIBI (PU3MUECKUX BEJIWYUH, HAXOIUTh (POPMYJIbI, CBS3BIBAIOILINE
JaHHYI (U3MYECKYI0 BEIMYMHY C JPYIMMU BEJIMYMHAMM, CTPOUTh TpapuKH HU3yUYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKTepu30BaTh CBOWCTBA Tell, (PM3NYECKUE SIBJICHMSI U MPOLECCHI, HCIOIb3Ysl 3aKOH COXpPaHEHHS
OHEPIUM, 3aKOH BCEMHUPHOI'O TATOTEHHs, MIPUHIUI CYNEPIO3ULIUN CUJI, IIPUHLUII OTHOCUTEIBHOCTU
lNasmnes, 3akoHbl HBIOTOHA, 3aKOH COXpAaHEHHsI MMITYJIbCA, 3aKOHBI OTPAXKEHUS W IPEIOMIICHUS
CBETA, 3aKOHBI COXPAHEHHs 3apsOBOIO M MACCOBOI'O YHUCEN IPHU SAJNEPHBIX PEAKUUIX, IPU 3TOM
JlaBaTh CIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMAaTHYECKOE BBIPAKEHHE;
OOBSICHATh (PU3MUECKUE TPOLECChl M CBOMCTBA Tel, B TOM 4YHMCIE M B KOHTEKCT€ CHUTyalul
[IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH I[PUYMHHO--CICACTBEHHBIE CBSI3H, CTPOUTH
00BsICHEHUE U3 2—3 JIOTUYECKUX LIaroB ¢ ONMOPOi Ha 2—3 W3y4YEeHHBIX CBOICTBA (PM3NYECKUX SBICHUI,
(bu3MYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemars pacy€THbIE 3a7aud (ONMUparoIIMecs Ha CUCTeMYy W3 2—3 ypaBHEHHUH), UCIOJIb3Ys 3aKOHBI U
(GbopMyIibl, CBSI3bIBAIOLINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAJM3a YCJIOBUS 3a/layM 3alUCHIBATH
KpaTKOE€ YCJIOBHE, BBISBIATh HEJOCTAIOIIUE WJIM H30BITOYHBbIE JaHHBbIE, BbIOMpATh 3aKOHBI H



bopMyInBl, HEOOXOAMMBIC IUISi pPEUICHUs, NPOBOJUTH pacdéThl M OIEHUBATh PEATHMCTHYHOCTD
MOJIyYEHHOTO 3HaYCHHS (PU3NYECKON BETMUHHBI,

pacrio3HaBaTh NMPOOJeMbl, KOTOPhIE MOKHO PEIIUTh MPH MOMOIIN (PU3NYECKUX METOJIOB, UCHOJb3YS
ONMCaHHWE WCCIEOBAaHUs, BBIACIATH NPOBEPSEMOE IMPEANOJIOKEHNUE, OLIEHUBATh IPABHIBHOCTh
MOpsiAKa TPOBEJICHUS MCCIIETOBaHMsI, JeNaTh BBIBOJIbI, HHTEPIPETHUPOBATH PE3yJIbTaThl HAOIIOICHHI
Y OIIBITOB;

IPOBOAMTH OTBITH IO HAOTIONCHHUIO (PM3MUYECKUX SBICHUH MM (U3MUECKUX CBOWCTB Tell (M3ydeHHUE
BTOPOTO 3akoHa HBIOTOHA, 3aKOHa COXpaHEHHWsS DSHEPrHH, 3aBUCHMOCTh NEpHOAa KOJIeOaHUi
MPY>KMHHOTO MAasTHUKAa OT MAaccChl rpy3a M KECTKOCTH MPYKUHBI U HE3aBUCHUMOCTb OT AMIUIUTYIBI
MaJIbIX KOJIeOaHMi, MPSIMOJIMHEITHOE PAacIpOCTpaHEHUE CBETA, pa3jioKeHHEe Oeoro cBera B CIEKTD,
M3y4eHUE CBOICTB H300pakeHHs] B IUIOCKOM 3€pKajie M CBOWCTB H300paKeHHs IpeaMeTa B
cobuparomieli JInH3e, HaOII0JeHNe CIUTOIIHBIX U IMHEHYAThIX CIIEKTPOB M3IYUYEHUS): CAMOCTOSATEIFHO
coOMpaTh yCTaHOBKY M3 H30BITOUHOro Habopa 00OpyIOBaHUS, ONKMCHIBATH XOJ ONBITa U €ro
pe3yabTatThl, GOPMYITUPOBATH BHIBOIBI;

IPOBOJUTh NpPU HEOOXOAMMOCTH CEPHIO NPSAMBIX HW3MEPEHUH, OINpeneNss CpeAHee 3HaueHHe
u3MepsieMoil Benn4MHBI ((POKYCHOE pacCTOsHUE CcOOMparouieil JIMH3bI), OOOCHOBBIBATH BHIOOP
croco0a u3MepeHust (M3MEPUTEIIBHOTO MPUOopa);

NPOBOAMUTH HCCIICJIOBAHUE 3aBUCUMOCTEH (HU3NYECKUX BEJIMYMH C UCIOJIB30BAHUEM HPSMBIX
U3MEpeHHUH (3aBHCUMOCTh IyTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM [IBI)KEHHH 0€3 HayaJbHOM
CKOPOCTH, NEepUoa KoJeOaHW! MaTeMaTH4ecKOro MasTHHKA OT JJIMHBI HWUTH, 3aBHCUMOCTH YyIJa
OTpaXEHHsI CBETa OT yrjia MNaJACHUS M yIjda MNPeJOMJICHHs OT YIVla TaJAeHHs):. IUIAHHPOBATh
WCCIICIOBAaHNE, CAaMOCTOSATEIBHO COOMpATh YCTAaHOBKY, (UKCHUPOBATH pPE3yJIbTAThl MOJIYYCHHOM
3aBUCHMOCTH ()M3MYECKHX BEIMYMH B BUAE TaOMHIl M TpaduKOB, AeIaTh BHIBOABI MO pe3ybTaTaM
UCCIIeIOBaHMS,;

MIPOBOJIUTh KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEMYMH (CPEIHSS CKOPOCTh M YCKOPEHHE Teja IpH
PaBHOYCKOPEHHOM  JIBIDKCHHWH, YCKOPEHHE CBOOOIHOTO  TAaJCHUS, JKECTKOCTb  IPYKUHBI,
KOX(QQUIHUEHT TPEHHS CKOJBXKEHHS, MeXaHWYeckas padoTa M MOIIHOCTh, 4YacTOTa M TEPHOA
KoJIeOaHWH MAaTeMaTHYECKOTO0 W TMPYXHHHOTO MAasTHHUKOB, ONTHYECKas cuja COOMpPAOIIEH JIMH3BI,
palMOaKTUBHBIM (OH): IUIAHUPOBATH H3MEPEHUs, COOMpaTh HKCIEPUMEHTAJbHYIO YCTaHOBKY U
BBIMOJIHATE M3MEPEHUs, Cleays MpeIoKeHHOW WHCTPYKIMH, BBIYMCIATH 3HAYEHHE BEIUYMHBI U
aHAJM3UPOBATh MOJTyYEHHBIE PE3YIIbTATHI C YIETOM 3aJaHHOM MOTPEITHOCTH H3MEPEHHIA;

co0roAaTh MpaBuiia TEXHUKHM 0€30I1aCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM 000PYIOBaHHEM;
pa3nuyaTh OCHOBHBIC IPU3HAKHA W3YYEHHBIX (PH3MUECKUX MOJIENICH: MaTepHallbHAs TOYKA, aOCOIIOTHO
TBEPIOE TEJO, TOYCUHBIM WMCTOYHUK CBETa, JIyd, TOHKAas JIMH3a, IUIAHETapHas MOJETh aToMa,
HYKJIOHHAsI MOJIeJTb aTOMHOTO SI/Ipa;

XapaKTepu30BaTh NMPUHLHUIIBI IEHCTBUS M3YYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C ONOPOM
Ha WX ONMHUCAHUS (B TOM YHUCIIE: CIIUIAOMETP, JATUYNKH MOJIOKEHHSI, PACCTOSHIS U YCKOPEHHS, paKeTa,
9XO0JIOT, OYKH, MEPUCKOMN, (oToanmnapar, ONTHUYECKUE CBETOBOBI, CHEKTPOCKOI, JT03UMETpP, KaMepa
Bunbcona), ucmonb3ysi 3HaHUS O CBOMCTBaxX (PU3MUECKUX SBICHUH M HEoOXoaumble (usnueckue
3aKOHOMEPHOCTH;

UCTIOJNB30BaTh CXEMbl M CXEMAaTH4YHbIE PHCYHKHM M3YyYEHHBIX TEXHHYECKHX  YCTPOKCTB,
W3MEPHUTENBHBIX MPHOOPOB M TEXHOJIOTMYECKHX MPOIECCOB MPU PEIICHHH Y4eOHO--TIPAaKTHIECKUX
337124, ONTHYECKUE CXEMBI [T TOCTPOSHUS H300pakeHUH B IIIOCKOM 3epKajie M cOOMparotei TnH3e,
IPUBOANUTH TPHUMEPHl (HAXOAUTh HH(GOPMAIMIO O TpUMEpax) MPAKTUYECKOTO HMCIIOIb30BAHUS
¢u3nUecKux 3HAHUN B MOBCETHEBHOM KM3HM Ul obOecrieueHHst 0€30MacHOCTH MpU OOpalleHuH ¢
npubopaMM M TEXHUYECKMMH YCTPOMCTBAMH, COXPaHEHHUsS 3/I0pOBbsi U COONIOACHUS HOPM
HKOJIOTHYECKOTO MMOBEICHUS B OKPYXKAOIIEH cpere;



OCYIIECTBIIATh MOUCK HH(popManuu ¢GuU3NYECKOoro coaepxkanus B VHTepHeTe, CaMOCTOATEILHO
dbopMynupysi TOMCKOBBIA 3ampoc, HAXOAWThb IYyTHU OIpPEIEICHUsS JAOCTOBEPHOCTH TMOTYyYEHHOU
nH(OpMAaLIUK HA OCHOBE UMEIOIIUXCS 3HAHUH U TOTIOJTHUTEIbHBIX HCTOYHUKOB;

UCTIOJIb30BATh MPH BBIMOJIHEHUH YUEOHBIX 3a/laHUi HAyYHO--TIOMYJISIPHYIO JIUTEPATYPy (PU3UIECKOTO
COJIEp’KaHus, CIIPAaBOYHbIE MaTepuaibl, pecypcbl cetu HTepHeT, Biaaers mnpuémMamu
KOHCIIEKTUPOBAHUS TEKCTa, Ipeodpa3zoBaHus HHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B APYTYIO;
CO03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE M YCTHBIE COOOLICHHUSI HA OCHOBE MH(OPMAIIMK U3 HECKOIbKUX
HCTOYHHUKOB (PH3MUECKOTO COACp)KaHUs, MyOIMYHO MPEACTABIATh PE3yJIbTaThl MPOSKTHOW WIH
HCCIIEA0BATENIbCKON AEATENbHOCTH, MPU 3TOM IPaMOTHO MCHOJb30BaTh W3YYEHHBIM NOHATUIHBIN
anmapar M3y4yaemoro pasjena (U3MKH W CONPOBOXKIATh BBICTYIUJICHHE Npe3eHTalueld ¢ y4&ToM
0CcOOEHHOCTEH ay TMTOPHH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBanue
Ne (undposbie)
pa3/iesioB U TeM Kontpoabnbie IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
NMPOrpamMMbl padoTsI padoThbI
pecypcsbl
Paznen 1. ®u3uka u e€ posib B NO3HAHUU OKPYKAKOLIEr0 MUpa
11 dusmka - HayKa o ) bubmumoreka [IOK
' pupozie https://m.edsoo.ru/7f416194
12 duznveckue ) 1 bu6mmoreka [IOK
’ BEITNYUHBI https://m.edsoo.ru/7t416194
13 EcrecTBeHHOHAY4YHBIN | bubmumoreka [IOK
' METOJ IMO3HAHUSA https://m.edsoo.ru/7f416194
Wroro no pazneny 6

Paznea 2. [leppoHauyanbHble CBeleHUS O CTPOEHHMH BellecTBa

2.1 CtpoeHue BelecTa 1

JIBrxeHue u

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

2.2 B3aHUMOJICHCTBHE 2 1 bubmmorexa [OK
' A https://m.edsoo.ru/7f416194
YaCTHII BEIECTBA
)3 ArperatHble ) bubnnorexa [HOK
' COCTOSIHUS BEIECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBuskeHune U B3auMo/ieiicTBHeE Tel
31 Mexannueckoe 3 bu6mmoreka [JOK
’ JBHIKEHHE https://m.edsoo.ru/7f416194
39 Huepuus, macca, 4 | bu6mmoreka [IOK
) [JIOTHOCTD https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
3.3 Cuia. B 14 1 2
. Bt e https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paspnen 4. /laBieHue TBEPABIX TeJl, dKUIAKOCTEH M ra30B
Hasnenue. [lepenaua
41 JTaBJICHUS TBEPABIMU 3 bu6mmorexa [IOK
’ TeJIaMH, KUJIKOCTSIMU https://m.edsoo.ru/7f416194
U ra3aMu
bu6mmorexa [IOK
4.2 5
JlaBIICHHE KHKOCTH https://m.edsoo.ru/7f416194
43 ATtmochepHoe 6 bubnuorexa [IOK
' JTaBJICHHE https://m.edsoo.ru/7f416194
4.4 JleicTBUE KUAKOCTH 7 1 3 bubmuorexa [JOK




Y rasza Ha
MOrPYKEHHOE B HUX
TEJ0

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

Hroro no pazneny 21

Pasnea 5. PaGora n MOIIHOCTB. JHeprus

5.1 PabGora u MOIIHOCTH 3 1 Bubmmorexa LHOK
' B https://m.edsoo.ru/7f416194
bubmuorexa [JOK
52 Tpoctsie MeXatHsMb : ! https://m.edsoo.ru/7f416194
53 Mexaaudeckas 4 1 bubmuoreka [JOK
' SHEPTHSI https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO 63 12

YACOB I10 ITPOTPAMME




8 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumenoBanue
Ne (undposbie)
pa3/iesioB U TeM Koutpoabuble IIpakTuyeckue
n/n Bcero oOpa3oBaTejibHbIE
MPOrpamMmbl padoThbI padoTbl
pecypcbl
Pa3nen 1. TemioBble siBj1eHUSA
11 CTpoeHue u CBOMCTBA 7 bubmuorexa [IOK
' BEIECTBA https://m.edsoo.ru/7f4181ce
bu6nmoreka [IOK
1.2 T 21 1 5
CIVIOBHIE MPOUCCCHl https://m.edsoo.ru/7f4181ce
Wroro no pazneny 28
Pa3nen 2. DjiekTpuyecKHe H MATHUTHBIE SIBJIE€HHSA
DIIEKTpUUYECKHE
71 3apsiibl. 3apsHKEHHBIS 7 | bubnmoreka [JOK
' Tella U UX https://m.edsoo.ru/7f4181ce
B3aWMO/ICICTBUE
5 [TocTosHHBIN 20 | 7 bubnuoreka [{OK
’ SIICKTPUYECKHH TOK https://m.edsoo.ru/7f4181ce
bubnuoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHI https://m.edsoo.ru/7f4181ce
24 DNeKTpOMarHuTHas 4 bubmmoreka [JOK
' WHYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
BIIIEE KOJIMYECTB
OB O CTBO 68 3 14.5

YACOB I10 ITPOTPAMME




9 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (undposbie)
pa3aesioB U TeM Koutpoabuble IIpakTuyeckue
n/n Bcero oOpa3oBaTejibHbIE
MPOrpamMmbl padoThbI padoTbl
pecypchl
Paznea 1. MexaHn4yeckue siBJIeHHUS
M
1.1 B:z::;ee ZKgfmﬁH 10 1 buomorexa IOK
) A https://m.edsoo.ru/7f41a4a6
€ro OIUCaHuA
bu6nmoreka [IOK
1.2 B % 20 1 3
SaUMOJIeHCTRHE Tel https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
1.3 3 10 3
AKOTbL COXpATIEHHA https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 40
Paznea 2. MexaHn4yecKkHe K0JIe0aHUA U BOJTHEI
)1 MexaHn4eckue 7 3 bubnuoreka [IOK
’ KoaeOaHus https://m.edsoo.ru/7f41a4a6
) MexaHudeckue g ! 3 bubnunoreka LIOK
’ BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15

Pasznen 3. 3J'[eKTp0MaFHI/ITHOC moJi€ U 3JICKTPOMATHUTHBLIC BOJIHBI

DIIEeKTPOMarHuTHOE
31 ojie u 6 ) bubmuoreka [{OK
' 3IICKTPOMArHUTHBIC https://m.edsoo.ru/7f41a4a6
BOJTHBI
Uroro no pazneny 6
Paznen 4. CBeToBbIE IBJIEHUS
3
41 ZKEHH TOAHCHIS 6 ) bubnuoreka [{OK
' pacrpocTpane https://m.edsoo.ru/7f41a4a6
cBeTa
40 JIMH3BI U ONITHYECKHE 6 3 bu6mmoteka IIOK
' IpUOOPEI https://m.edsoo.ru/7f41a4a6
43 Paznoxenue Oemoro 3 ) bu6nunorexa LIOK
’ CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 5. KBanTtoBble siB1eHUs
"
51 :H}:KTHZ? era 4 1 bubnuotexa [JOK
. MOTJIOIIEHHE CBET
III https://m.edsoo.ru/7t41a4a6
aTOMOM
5 CtpoeHre aTOMHOTO 6 1 bu6mmoreka [JOK

sapa

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




bubnunoreka LIOK

. A 7 1
33 FICPHBIC peariutit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nen 6. [loBTOpuTe1bHO0-00001aK01IIHIT MOYIb
[ToBTOpEHUE N
6.1 000011IEHNE 9 ) bu6nmoreka [IOK
’ coepKaHus Kypca https://m.edsoo.ru/7t41a4a6
¢u3uku 3a 7-9 xnace
Uroro no pazneny 9
OBLIEE KOJIMYECTBO 102 7

YACOB I10 ITPOTPAMME
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