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IHHOACHUTEJIBHAA 3AIIMCKA

[TporpamMma o ¢u3nke Ha ypOBHE OCHOBHOT'O O0IIIET0 00pa30BaHMs COCTABIIEHA HA OCHOBE MOJIOKECHUI U TpeOOBaHUI
K pe3yJbTaTaM OCBOEHHS Ha 0a30BOM YpOBHE OCHOBHOM 00pa3oBaTelbHOW Mporpammsl, npeactaBieHHbIX B I'OC
0OO0OQ, a Takxe ¢ yuérom ¢enepanbHoil paboueil mporpaMmel BocnuTanus u KoHuenuu npenojaBanus yaeOHOTO
npenmMera «Pu3nKay.

Conepxanue mporpamMmbl 1O (U3MKE HANpaBiIeHO Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOH T'PaMOTHOCTH
oOyuaroluXxcsi 1 OpraHu3aluio u3ydeHus pU3uky Ha JesiTeIbHOCTHON OcHOBE. B mporpamme no ¢pu3uke y4uThIBalOTCA
BO3MOXXHOCTH ydeOHoro mpeamera B peanm3amuu TpeboBanuii ®I'OC OOO K MIaHUPYEMbIM JUYHOCTHBIM H
METanpeIMETHBIM pe3yJbTaTaM OOYYEeHMs, a TaKKe MEXKIPEAMETHbIE CBSI3U E€CTECTBEHHO-HAYYHBIX YUEOHBIX
IIPEIMETOB Ha YPOBHE OCHOBHOT'O O0IIIEro 00pa3oBaHMUA.

[IporpamMmMa mo (u3uKe ycTaHaBIMBAET paclpejeiceHue yueOHOro marepuana mo rojgaMm oOydeHus (10 Kiaccam),
npeularaeT MPUMEPHYIO MOCIEeIOBATEIbHOCTh HM3YyYCHHS TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS HPEAMETHOTO
coJiep>KaHus U Y4€Te BO3PACTHBIX OCOOEHHOCTEN 00yUaroIuXCsl.

[Tporpamma mo ¢usmke pa3zpaboTaHa C LENbIO OKa3aHUS METOAWYECKON TMOMOIIM YYHUTENI0 B CO3AaHUU pabodeit
MIPOrpaMMBbI 110 Y4eOHOMY IMIpEIMETY.

@usnKa SABIAETCS CHCTEMOOOPA3yIOIIUM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJIBKY (U3NYECKHE
3aKOHBI JIE)KaT B OCHOBE MPOIIECCOB M SIBICHUI, M3ydyaeMbIX XHUMHUEH, OMojorueil, acTpoHoMued u (U3NYECKO
reorpaduell, BHOCUT BKJIAJ B ©CTECTBEHHO-HAYYHYIO KapTUHY MHpa, MPEIOCTABISICT HambOoJiee SICHBbIE 00pa3Ilbl
MIPUMEHEHUS HAyYHOTO METO/a MMO3HAHUs, TO €CTh CII0co0a MOTYYeHHs IOCTOBEPHBIX 3HAHUI O MUpE.

OnHa U3 TnaBHBIX 3a1a4 (pusmyeckoro oOpa3oBaHusl B CTPYKType oOIIero oOpa3oBaHUsi COCTOUT B ()OPMHUPOBAHUHU
€CTECTBEHHO-HAYYHON T'PAMOTHOCTH U MHTEpeca K HayKe y 00ydaromuxcsl.

Wzyuenne ¢u3ukn Ha 0a30BOM YpOBHE MpENIONiaracT OBJIAJCHHE CIEAYIOUIMMHA KOMIIETEHTHOCTSIMH,
XapaKTepPU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO IPAMOTHOCTb:

L4 HAay4YHO 00BICHSTH SABJICHUA,
L4 OLICHUBATh U IIOHUMATh 0COOEHHOCTHU HAay4YHOI'O UCCJICAOBAHUAA,
L HHTCPIPECTUPOBATL JAHHBIC K UCIIOJIb30BATh HAYYHBIC JOKA3aTCIILCTBA JJIA ITOJIYUCHU A BBIBOJOB.

Ienn u3yyeHus ¢U3MKM Ha YpOBHE OCHOBHOrO oOIIero oOpasoBaHus omnpeneieHsl B KoHuenuuu mpenoaaBaHus
yaeOHoro npeameta «Pu3nka» B 00pa3oBaTeIbHBIX opranu3anusax Poccuiickoit @enepannu, peain3yonux 0 CHOBHBIC
o01eo0pa3oBarenbHbIE IPOTrPaMMBbI, YTBepkAEHHOH pemenrneM Komnerun MunuctepceTBa npocenieHust Poccuiickoit
®enepanyn (mpotokoit ot 3 aexadpst 2019 r. Ne I1K-4BH).

Hean n3yvyenus pU3NKu:

o npuoOpeTeHne MHTEepeca M CTPEeMIICHHUs] OOyJarouuxcsi K HAy4YHOMY H3YYEHHUIO TPHUPOJbI, Pa3BUTHE WX
WHTEJUICKTYaJIbHBIX M TBOPYECKUX CITOCOOHOCTEH;

o pa3BUTHE MIPEJICTABICHUI 0 HAYYHOM METO/Ie MO3HAHUS U (HOPMUPOBAHHE HUCCIIEIOBATENHCKOTO OTHOIICHHUS K
OKPY’KaIOIIUM SIBICHUSIM;

o dbopMHpOBaHME HAYYHOTO MHUPOBO33PEHUSI Kak pe3yJbTara H3Y4YeHHS OCHOB CTPOCHHUSI MaTepuu u
(dbyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;

o dbopMupoBaHUEe TPENCTaBICHUA O ponu (DU3UKU AN Pa3BUTHUSL APYTUX €CTECTBEHHBIX HAYK, TEXHHUKH H
TEXHOJIOTHIA;

o pa3BUTHE MPEACTABICHUN O BO3MOXKHBIX chepax Oymymier mpodeccHoHanbHON NesATeTbHOCTH, CBA3aHHOU C

(u3HUKON, TOATOTOBKA K AaJIbHENIIIEMY OOyUEHHUIO B 3TOM HaIlpaBJICHUU.

JlocTiKeHHe 3TUX IieJiell mporpaMMel Mo (U3MKe Ha ypOBHE OCHOBHOIO o0miero oOpa3oBaHusl oOecrieuynBaeTcs
pelIeHrEM CIIEIYIOIINX 3a4aY:

. npuoOpeTeHne 3HaHUKW O JMCKPETHOM CTPOEHHM BEIECTBA, O MEXaHMYECKHX, TEIJIOBBIX, AJIEKTPUUYECKHX,
MarHMTHBIX U KBAHTOBBIX SIBJICHUSX;

o npuOOpeTeHne yYMEHUN OMHCHIBaTh U OOBSACHATH (M3MUECKHE SIBJICHUS C HMCIOJIb30BAaHUEM IOTYyYEHHBIX
3HAHUM;

o OCBOEHHE METOJIOB PEIIeHHs MPOCTEUIINX PpacUYETHBIX 33/Jay C HCIOJIb30BAHHEM (PHU3NYECKUX MOJeleH,
TBOPUYECKUX U MPAKTUKO-OPHUEHTUPOBAHHBIX 3a/1a4;

o pa3BUTHE yMEHHMH HaOII0NaTh NPHUPOJHBIC SIBICHHS W BBIIOJHATH OMNBITHL, JlaOOpaTopHbIE pabOTHI U
HKCHEPUMEHTAIbHbIE UCCIIE0OBAHMS C UCTIOIb30BaHUEM N3MEPUTENBHBIX PHOOPOB;

o OocBoeHHE MNpUEMOB paboThl ¢ uHGopManueld (QU3NYECKOro CoJep)KaHus, BKIOYas HHPOpPMALHUIO O
COBPEMEHHBIX JOCTIXKEHUAX (PU3NKH, aHAIU3 U KPUTHUECKOE OLIEHWBaHNE UH(POpMAIUY;

J 3HaKOMCTBO €O c(epaMu Npo(hecCHOHAIBHONW AEATENIbHOCTH, CBA3aHHBIMU C (PU3UKOW, U COBPEMEHHBIMHU
TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha IOCTHKEHUSAX (PHU3MUECKON HAYKH.



Ha u3yuyenue ¢usuku (6a30BbIii ypOBEHb) Ha YpOBHE OCHOBHOTO 00I1Iero oOpa3oBaHusi oTBOAUTCS 238 yacos: B 7
Kiacce — 68 yacoB (2 yaca B Heneno), B 8 kiacce — 68 gacoB (2 yaca B Henenmo), B 9 kimacce — 102 gaca (3 gaca B
HEJIEITIO).

[Ipemiaraemelii B mporpamMMe no (u3Mke mnepeueHb J1a0opaTOpHbIX pabOT M OMBITOB HOCHT PEKOMEHIATEIbHBIH
XapakTep, Y4WTesb JejaeT BbIOOp IPOBEACHHUS JIAOOPATOPHBIX pabOT M ONBITOB € YYETOM HHIAMBMYalTbHbIX
ocoOeHHOCTEeH O00y4aromuxcs, CIHCKAa OHKCIEPUMEHTAIBHBIX 3a/laHi, NpeAjiaraeMblX B paMKaX OCHOBHOTO
rOCyJJapCTBEHHOT'O 9K3aMeHa 110 (pHU3UKe.

Bocnurarte/ibHbIH NMOTeHUHAN y4eOHOro mpeamMera «@®u3MKa» Ha YPOBHE OCHOBHOrO 001Iero o0pa3oBaHus
peajin3yercs Ha /1esiTeJIbHOCTHOM OCHOBe Yepe3:

— TpUBJICYCHHE BHUMAHMUA OOYUYaIOUIMXCS K EHHOCTHOMY acleKTy M3y4aeMbIX Ha ypOKax SBICHUH, OpraHU3aIHIo
paloThI ¢ mOIy4aeMoi Ha ypoke HH(popMauei GU3nuecKoro coaepkanus, BKI0Yas HHOOPMAIHIO O COBPEMEHHBIX
TOCTIDKEHUSIX (PU3UKHU; aHATN3 U KPUTHUECKOE OLIEHUBaHHE HH(POPMALINY;

— IPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (POPM pabOThI ¢ 00YUaIOIIMMUCS: HHTEIUIEKTYaJIbHBIX UT'P, CTUMYJIHPYIOIIUX
MO3HABATEIbHYI0 MOTHBAIMIO OOYYarOIIMXCS; IWAAKTHUYECKOrO Tearpa, A€ IOJyYeHHbIE Ha YpPOKE 3HAHUSA
OOBIIPBIBAIOTCS B T€ATPAIbHBIX IOCTAHOBKAX; IPYNIIOBOM pabOThI Wil pabOTHI B Iapax, KOTOPbIE y4aT 00y4aromuxcs
KOMaHIHOW paboTe M B3aUMOJICHCTBHIO C APYTUMH O0yUYaIOIIUMUCS;

— WHULMHMPOBAHUE U TOAJEPHKKY HCCIIEAOBATENILCKOM AEATENbHOCTH O0YyYaroluXcs B paMKax pealu3allud HUMHU
WH/IMBUYAIBHBIX U TPYNIOBBIX MCCIIEOBATEIBCKUX MPOEKTOB, YTO JaeT 00yYarOIIUMCS BO3MOKHOCTh IPHOOpECTH
HaBBIK CaMOCTOSATEIBHOIO pelIeHHs] MPOoOJieMbl, pa3BUBAET yMEHHs HaONI0JaTh NMPUPOJHBIEC SBJICHUS, BBIIOIHSATH
OTBITHI M SKCHEPUMEHTAIBHBIE HCCIEIOBAHUS C HMCIOJIB30BAaHUEM H3MEPUTENLHBIX NMPUOOPOB, (popMUpyeT HaBBIK
reHepUpoBaHUs U O(OpMIIEHUS COOCTBEHHBIX HJEH, HABBIK IYOJMYHOIO BBICTYIUIGHUS Hepea ayAuTOpHei,
apryMEHTHPOBAaHUS M OTCTAaUBAHMS CBOCH TOYKHU 3PEHUSI.

— 3HAKOMCTBO cO cdepamu HpOPECCHOHATBHON JEATENbHOCTH, CBS3aHHBIMU C (U3UKOM, M COBPEMEHHBIMU
TEXHOJIOTUSIMH, OCHOBaHHBIMH Ha TOCTHKECHUSAX (PU3MUECKON HAYKH, YTO CIIOCOOCTBYET Pa3BUTHIO MPEACTABICHUH O
BO3MOKHBIX cpepax OyayIien mpodeccuoHalIbHON AeSTeNTbHOCTH, CBI3aHHOM ¢ PU3MKON, OArOTOBKA K 1abHENHIIEMY
00Yy4YEeHHIO B ’TOM HAIIPABJICHUH U OCO3HAHHOMY BBIOOpPY 00yJaromumucs Oyaymien npodeccuu;

— YCTaHOBJIEHHE JIOBEPUTEIbHBIX OTHOLICHUS MEXAY YUMTEIEeM U YYEHUKaMH, CHOCOOCTBYIOLIMX MO3UTUBHOMY
BOCTIPHSATHIO yYallUMHCS TPeOOBaHUM M MPOCHO YYHMTENs, aKTHBH3AIMM WX [O3HABATEIBHON JESITEIBHOCTH H
aKTUBHOCTH;

— MoOyXJeHne 00yJaromMXCsl K COOJIOACHUIO Ha YPOKE OOIIENpPUHSATHIX HOPM IOBEICHHS, MPAaBUII OOLICHUS CO
CTapIINMH (YUYUTENSIMH ) U CBEPCTHUKAMH (IIIKOJIbHUKAMH);

— WCIIOJNIb30BaHUE BOCIUTATEIBHBIX BO3MOXKHOCTEH COJEepKaHUs YUeOHOTO TpeaMeTa dYepe3 JeMOHCTPAIHIO
o0yJaroIuMcsi TPUMEPOB  OTBETCTBEHHOTO, TIPAXKAAHCKOTO TIOBEIEHUS, TMPOSABICHUS YEJIOBEKOIIOOUS U
00pOCepICYHOCTH;

— OpraHuzanui medcTBa MOTHBMPOBAHHBIX UM OSPYAUPOBAHHBIX YydYallUXCsd HaJ UX HEYCIEBaIOUIMMHU
OJTHOKJIACCHUKAMU;

COIEPKAHUE OBYYEHUSA

7 KJIACC

Pazgen 1. ®usuka v €€ posib B MO3HAHUU OKPYKAKILET0 MUPA.

duznka — HayKa o npupoje. ABinenus npupopl. Pru3nveckue SBICHUSA: MEXaHUYECKUE, TEIJIOBBIE, JIEKTPUUECKUE,
MAarauMTHBIC, CBETOBLIC, 3BYKOBBIC.

Oduznyeckue BeIUUMHBL. V3Mepenue ¢usnyeckux BennuunH. Dusnyeckue Mpubopsl. [lorpemHocTs M3MepeHHid.
MexnyHapoiHas cucTemMa eIMHMII.

Kak ¢u3mka u apyrue ecrecTBEHHblE HAYKH H3ydaloT MNpUPOAy. ECTeCTBEHHO-HAyYHBIH METOJA TO3HAHMUS:
HaOJt0/IeHHe, TOCTaHOBKAa HAYYHOIO BOIIPOCA, BBIABMIKEHHME THUIIOTE3, HKCIEPUMEHT [0 IpPOBEPKE TUIIOTES,
o0bsicHeHUe HaboJaeMoro apieHus. Onucanue GU3NUECKUX SBJICHUN C MOMOIIBIO MOJIEIEH.

Hemoncmpayuu.
1. MexaHuyeckue, TEII0BbIe, IEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE SIBJICHUSI.
2. ®dusngeckue TpruOOPHI U IPOLIEIypa MPSAMBIX H3MEPEHUH aHATOTOBBIM U IIU(PPOBBIM ITPHOOPOM.

Jlabopamopuvie pabomul u onvimol.

Ornpenenienne eHbl ASICHUs KTl U3MEPUTETHLHOTO TTprbdopa.

H3mepenue pacctosiHU.

N3mepenne 00bEMa )KUIKOCTH B TBEPIOTO Tea.

Ornpezenenne pa3MepoB MaJbIX TeJ.

N3mepenne TemMnepatypsl IPU OMOIIHU KUAKOCTHOTO TEPMOMETpPA M TaTYNKA TEMIIEPATYPHI.

arwDE



6. [IpoBeneHue ucciaenoBanms 1O IPOBEPKE TUIIOTE3bI: JaJbHOCTD MTOJIETA MIAPUKA, IYIIEHHOIO TOPU30HTAIIBHO,
TeM OoJibIlie, YeM OOJIbIIIEe BBICOTA ITyCKa.

Paznen 2. [lepBoHayaibHbIe CBeeHHS 0 CTPOCHNH BelleCTBA.

CtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, KX pa3Mepbl. ONBITHI, T0Ka3bIBAIOIINE TUCKPETHOE CTPOEHUE BEIIECTBA.
JIBmxenue wvactui] BemiecTBa. CBs3b CKOPOCTH JBMKEHUSI YACTUIl C TeMmmeparypoidl. BpoyHOBCkoe [BHXEHHE,
muddy3us. BzanmonelicTBIE YacTUII BEIIECTBA: MPUTSDKCHUE U OTTAIKHBAHHE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, KUIKOCTEH U TBEPHABIX (KPUCTALUTMYECKUX) Ted. B3auMocBs3b
MEXK]ly CBOMCTBAMM BEILECTB B PA3HBIX arperaTHbIX COCTOSIHUAX MU HMX AaTOMHO-MOJICKYJSAPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.

Hemoncmpayuu.

1. Habmtonenne OpOoyHOBCKOTO JABHKEHHUSL.

2. Hab6mronenue nuddysuu.

3. HaGmronenue siBneHMi, 00BICHSIOMUXCS MPUTSHKCHUEM WM OTTATKMBAHUEM YacTHUIl BEIICCTBA.
Jlabopamopuuvie pabomot u onvimel.

1. Orenka auamMerpa aroMa METOAOM PsIIOB (C UCToIb3oBaHueM (hoTorpaduii).

2. OnbIThI 1O HAOIIOIEHUIO TEINIOBOTO PACIIMPEHUS Ta30B.

3. OnBITHI O OOHAPYKCHHUIO TEHCTBUS CHUJI MOJICKYJISIPHOTO TIPUTSIKEHUSI.

Pazgen 3. /IBu:keHue U B3auMo/ieilicTBHE TeJl.

MexaHuueckoe [BHKeHUE. PaBHOMepHoe U HepaBHOMepHoe JBukeHHe. CkopocTb. CpenHsii CKOPOCTh IIpH
HEpPaBHOMEPHOM JIB)KEHHH. Pacuér myTu 1 BpeMEeHH IBU>KCHHUS.

SIBnenue nHepuuu. 3aKOH MHEpLUUHU. B3anmozeiicTBre Ten Kak NpuYMHa U3MEHEHUs CKOPOCTHU JBMKEeHUs Tea. Macca
Kak Mepa uHepTHOCTH Tena. [InoTHocTh BemiecTBa. CBsI3b MJIOTHOCTU C KOJMYECTBOM MOJIEKYIN B eIUMHHUIE 00BEMA
BEILIECTBA.

Cuila kak XapakTepucTHKa B3aumonencTBus Ten. Cuiia ynpyroctd U 3akoH ['yka. M3MepeHue cuibl ¢ MOMOILIBIO
nuHaMoMeTpa. SBieHue TAroTeHus u cuia TsokecTu. Cuna TsHKeCTH Ha Ipyrux Iutanerax. Bec tena. HeBecomocTb.
CnoxxeHue cuil, HallpaBJIEHHBIX MO OJHOM npsimoi. PaBHonelcTByromas cuil. Cuna tpeHus. TpeHue CKOJIbXeHus u
TpeHue 1okosi. TpeHue B IPUPOJE U TEXHUKE.

/emoncmpayuu.

Habumronenne MexaHn4eckoro IBUKEHUS Tena.

N3mepenne cKkopoCcTH NPSIMOJIMHEUHOTO IBUKEHHUS.

Haburonenue siBjaeHUs] UHEPIUH.

HabmtoneHne u3MeHeHus: CKOPOCTH MTPU B3aUMOJICHCTBUH Tell.

CpaBHeHue Macc 10 B3aUMOJIEHCTBUIO TEl.

CrnoxeHue cuil, HalpaBJIEHHBIX 110 OJHOW MPSIMOH.

ﬂaﬁopamopnble pabomul u onvIMbL.

oo wdE

1. OnpeneneHre CKOPOCTH PaBHOMEPHOTO JBIDKEHHUs (IIapUKa B JKHJIKOCTH, MOJIENH DIEKTPHUECKOTO
aBTOMOOWJIS U TaK Jajee).

2. Omnpenenenue cpeHel CKOPOCTH CKOJBKEHUS OpycKa WM [IapuKa M0 HAKIIOHHOW MI0CKOCTH.

3. Omnpenenenne INIOTHOCTH TBEPAOTO TETA.

4, OMnBITHI, IEMOHCTPUPYIOIINE 3aBUCIMOCTh PACTsHKEHUS (IehopMaIiui) NPy>KUHBI OT MPUITOKEHHON CHIIBI.

5. OnpIThI, JAEMOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI TPEHHS CKOJIBXKEHHS OT Beca Tela W Xapakrepa

CONPUKACAIOIINXCS TIOBEPXHOCTEN.

Pa3nen 4. /laBienne TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

JlaBnenue. CriocoObl yMEHBIIIEHUS U YBEIMUEHUS NaBleHus. J[aBnenue raza. 3aBUCUMOCTb JIaBJICHHsI ra3a oT 00bEMa,
temnepatypsl. llepenaya naBineHus TBEPIBIMU TEIaMHU, KUIAKOCTSIMU U razaMu. 3akoH Ilackans. [TneBmaTnueckue
MAaIlIfHBI. 3aBUCUMOCTD JaBJICHUS KXUAKOCTU OT TyOuHbl. ['mapocratnyeckuit mapagokc. CooOmiaronmecs CoCyabl.
['mapaBnnyueckne MeXaHU3MBbl.

AtMocdepa 3emnu u armocepHoe aaBieHue. [IpUduHBI CyIIECTBOBaHMS BO3AYIIHON 00onouku 3emiu. OmbIT
Toppuuennu. 3mepenue atMmochepHOTo AaBiIeHUS. 3aBUCUMOCTh aTMOC(HEPHOTO AaBJICHUS OT BBICOTHI HA/I YPOBHEM
Mops. [Tpubops! 115t u3mMepeHus: aTMoc(hepHOTo JaBICHHUS.

JleiicTBrE KUAKOCTH M ra3a Ha MOTPYKEHHOE B HUX Teo. BriTamkuBaromas (apxuMeaoBa) cuiia. 3aKoH Apxumesa.
[ImaBanue ten. Bo3ayxoraBanue.

Hemoncmpayuu.

1. 3aBUCHMOCTH JIaBIICHUS Ta3a OT TEMIIEPaTYPBhI.
2. [lepenaya maBieHUS JKUAKOCTHIO M TA30M.

3. CooOmiaromumecs CoCyabl.

4 ['mppaBnnueckuii mpecc.



S) [IposiBieHue neicTBrst aTMOC(HEPHOTO JaBJICHUS.

6. 3aBUCUMOCTh BBITAJIKMBAIOLIEH CHIIBI OT 00bEMA MOTPYKEHHOM YacTH TeJa U INIOTHOCTHU KUKOCTH.

7 PaBeHCTBO BBITAIIKMBAIOLLEH CUJIBI BECY BBITECHEHHOU KUAKOCTH.

8 Ycnosue nuaBaHus TEIl: IIaBaHUE WX IOTPYKEHHUE TeJ B 3aBUCUMOCTH OT COOTHOIIEHUS TUIOTHOCTEN Tella U
KUIKOCTH.

Jlabopamopuusie pabomot u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHON B )KHJIKOCTh YaCTH Tela.

2. OrnpenenieHne BBITAIKUBAIOLIEH CUIIbL, ACHCTBYIOLIEH Ha TEJIO, HOTPYKEHHOE B )KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOIIEH CUIIBIL, IEHCTBYIOIIEH HA TEJIO B )KUJIKOCTH, OT MAacChl Tela.

4, OnBbIThl, 1€MOHCTPUPYIOIIHNE 3aBUCUMOCTb BBITAJIKUBAIOUIEH CUJIbI, JCUCTBYIOLIEH HA TEJIO B KUAKOCTH, OT
00BEMa MOTPYKEHHOM B KUIKOCTh YACTH TEJIa U OT IJIOTHOCTH KUIKOCTH.

5. KoHcTpynpoBaHnue apeomMeTpa Ui KOHCTPYUPOBAHHUE JIOJIKU U ONIPEAEIICHUE €€ IPy30II0AbEMHOCTH.

Pa3nea 5. PaGoTa n MOIIHOCTD. JHEprus.

Mexanunyeckas pabora. MOIIIHOCTb.

[IpocTeie MeXaHU3MBI: pbluar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBmiio paBHOBecus pbluara. I[Ipumenenue npasuia
paBHOBecHsl pblyara K 0510Ky. «3oi0Toe npaBuio» mMexanuku. KII/ npocteix Mexanu3MoB. IIpocTbie MexaHu3Mbl B
OBITY M TEXHUKE.

Mexannueckas sHeprus. KuHerndeckas M moTeHuuasnbHas 3Heprus. IlpeBpaieHue ofHOrO BuAa MEXaHHMUYECKOH
SHEPrUM B Ipyroi. 3aKOH COXPAaHEHMSI SHEPTUU B MEXAHUKE.

/emoncmpayuu.

1. [IpuMepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopuusie pabomot u onvimel.

1. Ornpenenenne paboThl CHIIBI TPEHUS TTPU PABHOMEPHOM JIBHXKCHHUH TeJla 10 TOPU30HTAIIBHON MTOBEPXHOCTH.
2. HccnenoBanue ycaoBuid paBHOBECHUS pbluara.

3. Nsmepenune KIIJ] HaKJIOHHOM TUIOCKOCTH.

4, N3yueHue 3aK0Ha COXpAHEHUSI MEXaHUYECKOU SHEPTHH.

8 KVIACC

Pa3nen 6. TerioBbie IBJICHUS.

OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHHS BemiecTBa. Macca W pa3Mepbl aTOMOB U
MoJIeKyJ1. ONBIThL, TOATBEPKIAIOIINE OCHOBHBIE MOJI0KEHUS MOJIEKYIISIPHO-KMHETHYECKOM TEOPHUH.

Mopnenu TBEPIOTO, XHUAKOTO W Ta3000pa3HOr0 COCTOSIHWM BemiecTBa. Kpucraumueckue u amopgHBIC Tela.
OOBbscHEeHUE CBOMCTB ra3oB, KUAKOCTEH U TBEP/IBIX T Ha OCHOBE MOJOKEHUH MOJNEKYIISIPHO--KHHETHUYECKON TEOpHUH.
CmauvBaHMe M KalWUISIPHBIE SIBJIEHUA. TerIoBoe paclIMpeHNe U CKaTHUe.

Temmepatypa. CBsi3b TemIepaTypbl cO CKOPOCTBIO TEIUIOBOTO JIBMKEHHs 4acTull. BHyTpeHHss sHeprus. CrnocoObl
W3MEHEHUs BHYTPEHHEH YHEPTUHU: TEIUIoNepeaada U CoBepIIeHne padboTel. Buibl Temmonepenayu: TemionpoBOIHOCTD,
KOHBEKLIUS, U3ITyYCHHE.

KonuyecTBo TemnoTsl. YaenpHas TEIIIOEMKOCTh BeIIeCTBAa. TeriooOMEH M TEeIJIOBOE€ paBHOBECHE. YPaBHEHHE
TerioBoro OamaHca. [lnaBneHue W OTBepAeBaHHME KPUCTAIUIMUECKHX BEIIECTB. YJIelbHas TEIMJOTa IUIaBIICHUS.
[TapooGpazoBanue u koHneHcanus. Mcmapenue. Kunenue. YnenpHas Temiora mapooOpa3oBaHUs. 3aBUCHMOCTH
TEMIIEPATyphl KUTIEHUSI OT aTMOC(HEPHOTO JaBICHHUS.

Brnaxnocts Bo3ayXa.

DHeprus TOIIMBaA. Y IeibHas TEIJIOTA CTOPAHUS.

[Tpunnuumne: padots! TermoBeix Apurareneit KI1/] remmoBoro npurarens. TermoBbie ABUTATENN U 3AIUTa OKPY>KAIOIIEH
Cpelbl.

3aK0H COXpaHEHUs 1 MIPEBPAICHHS YDHEPTHUHU B TEIUIOBBIX MPOIIECCaXx.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JTBUYKEHUS.

Hab6monenue nuddys3un.

HabGmronenue siBleHnit cMauyuBaHMs M KAlTWJUTSIPHBIX SIBJICHUH.

Habmroienue TemnoBoro pacmpeHus Ted.

N3menenune gaBiaeHus ra3a Ipu U3MEHEHUH 00bEMa U HarpeBaHWHU WJTU OXJIAKICHUH.

[IpaBuna uzmepeHus TeMneparypsbl.

Bunae! Terionepenaun.

OxnaxaeHue mpyu COBEPIICHUH PaOOTHI.

HarpeBanue mipu coBepiiieHnn padOThI BHEIITHUMU CHUIIAMH.

0. CpaBHeHME TETIOEMKOCTEN Pa3IMYHBIX BELIECTB.

11. HaOmronenne kumnenus.

BOooo~NogR~WNE



12. HaOGmoneHue MocTOsIHCTBA TEMIIEPATyPhl IPH TIABICHUH.
13. Moeny TEIIOBEIX IBUTATEIEH.
Jlabopamopmuvie pabomul u onvimel.

1. OnbIThI 1O OOHAPYKEHUIO NEUCTBUS CHUIJI MOJIEKYJISIPHOTO HPUTSKEHHUSI.

2. OnpITHI IO BEIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

3. OnbIThI 1O HAOIIOIEHUIO TEIIOBOTO PACIIMPEHHS Ta30B, )KUJIKOCTEH U TBEPABIX TE.

4, OmnpeneneHue JaBICHUS BO3yXa B OAJIOHE MIMPHUIIA.

5. OnBbIThI, IEMOHCTPUPYIOIINE 3aBUCMOCTD JaBIICHUS BO3/yXa OT ero 00bEMa U HarpeBaHMs WM OXJIAXKICHHUS.
6. [IpoBepka runoTe3sl TUHEHHONW 3aBUCUMOCTH JITMHBI CTOJIOWKA KHUJAKOCTH B TEPMOMETPUYECKON TPyOKe OT
TEeMIIepaTypBbl.

7. Habmronenne n3MeHeHus: BHYTpEHHEH SYHEpruH Tella B pe3yIbTaTe Teryionepeaadd 1 paboThl BHEITHUX CHIL.

8. HccnenoBanue sBieHUs TEIIOOOMEHA MPU CMEIIMBAHUN XOJIOJHON U TOpsiueii BOJIBI.

0. OmnpezneneHne KOJIWYECTBA TEIJIOTHI, MOJIYYEHHOTO BOAOH MpHU TEMIO00OMEHE ¢ HArpeTbiM METAJTHYECKUM
LUAJTUHIPOM.

10.  Omnpenenenue yaenbHON TETTIOEMKOCTH BEIIECTBA.

11.  HccnenoBaHue mpoliecca UCIapeHHus.

12. OmnpeneneHne OTHOCUTENIBHOM BIaXXHOCTH BO3/yXa.

13.  Omnpexpenenue yAenbHOI TEMIOTHI MIABJICHUS JIbJA.

Pazjen 7. DiekTpuyeckne u MATHUTHBIE SIBJICHUS.

Onextpuzanus Ten. JIBa poma aiekTpudeckux 3apsaoB. BsaumopeiicTBue 3apsokeHHBIX Ten. 3akoH Kysona
(3aBHCHMOCTbD CHJIbI B3aMMOJICHCTBUSI 3aPSKEHHBIX TEJ OT BETUMYUHBI 3apPsIIOB U PACCTOSHUS MEXKITY TEIAMM).
DnexTpuueckoe mojie. Hampspk€HHOCTD 3JEKTPUUYECKOro mojs. [IpuHIuN cyneprno3uinu 3JIeKTPUIEeCKUX MoJiel (Ha
KaueCTBEHHOM YPOBHE).

Hocurtenu snexkTpuyeckux 3apsaoB. DJIEMEHTApHBIA snekTpudeckuil 3apsia. Ctpoenue atoma. [IpoBoaHuku u
TUAJICKTPUKU. 3aKOH COXPAHEHUS JJIEKTPUUECKOTO 3apsija.

DNEKTPUUECKUN TOK. YCIOBHUS CYIIECTBOBAHMS DJEKTPUYECKOro ToKa. McTouHHMKM mocTossHHOro Toka. JlelcTBus
AIEKTPUUYECKOTO TOKA (TETIOBOE, XMMHUECKOE, MArHUTHOE). DIIEKTPUUECKHUI TOK B )KHIKOCTSIX U ra3ax.
Onexktpuueckas 1enb. Cuna Toka. OnekTpudeckoe HamnpsokeHHe. CONpOTHBICHHE TPOBOJHUKA. Y EIbHOE
conpoTuBiieHue BemiectBa. 3akoH Owma juist ywyactka nenu. [locienoBarenbHOoe M MapajljielIbHOE COEAUMHEHHE
MIPOBOJHHKOB.

PabGora m MomHOCTH d3neKTpUdYeckoro Toka. 3akoH Jkoyns—JleHma. DnekTpuueckue Nend W TOTpeOHTenH
ANEKTpUYECKOM SHepruu B ObITY. KopoTKkoe 3aMbIkaHue.

[TocTostHHBIE MarHUTHI. B3anMoseiicTBHE TOCTOSTHHBIX MarHUTOB. MarHuTHoe 1osie. MarHuTHoOe 1ojie 3eMJId U ero
3HaueHHe [ Ku3HU Ha 3emse. Onelr Opcrena. MarHuTHoe Moje 3JIEKTpUYecKoro Ttoka. llpumenenue
AJIEKTPOMArHUTOB B TEXHHUKE. [[elicTBME MAarHUTHOTO TOJIsi HA MPOBOJHUK C TOKOM. DJIEKTPOIBUTATEh TOCTOSIHHOTO
ToKa. Mcronp30BaHNe 3IEKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onprtel @apanes. SBneHue saekTpoMarHuTHOW uWHAYKIUU. llpaBuno Jlenma. OnektporeHeparop. CrocoObI
MOJTYYEHUS DIIEKTPUIECKON SHEPTUH. DIIEKTPOCTAHIIMN Ha BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTHUH.

Hemoncmpayuu.

1. DnexTpu3anus Tell.

2. JIBa poJia 2JIEeKTPUYECKUX 3aps0B U B3aNMOJECHCTBUE 3apsyKEHHBIX TEll.
3. YCTpOUCTBO U JEHCTBHE IIEKTPOCKOIIA.

4, DneKTpocTaTHuecKast UHIYKIIHSL.

S. 3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.

6. [IpOBOTHUKY M TUDIIEKTPUKH.

7. MopenupoBaHue CUIOBBIX JTUHUHI 3JIEKTPUYECKOTO OIS,

8. HcTOYHUKY TOCTOSTHHOTO TOKA.

9. JlefcTBHS DIIEKTPUYECKOTO TOKA.

10. DIIEKTPUYECKUH TOK B )KHJIKOCTH.

11.  Ta30BsIii pa3psiz.

12.  H3mepeHue CHIIBI TOKA aMIIEPMETPOM.

13.  H3mepeHue 31€KTPUUECKOT0 HAPSIKEHHS BOJIETMETPOM.

14.  PeocraT u Mara3uH CONpPOTUBIICHUH.

15.  BzaumopeiicTBHE MOCTOSHHBIX MAarHUTOB.

16. MogenupoBaHHe HEBO3MOXKHOCTH Pa3JIEICHUS ITOJIFOCOB MarHHTA.
17. MopenupoBaHHe MarHUTHBIX MOJE€H NOCTOSHHBIX MAarHUTOB.

18. OmneIT OpcTena.



19. MarnuTtHoe nojie Toka. JJIeKTPOMarHmr.

20. JleficTBe MarHUTHOTO TIOJISI HA POBOJIHUK C TOKOM.

21. ONEeKTpOABUTaTENb IOCTOSIHHOTO TOKA.

22.  HccnenoBaHue sIBICHUS JIEKTPOMarHUTHON MHIYKIINH.

23.  OmnbiTel Qapanes.

24.  3aBUCHUMOCTb HAIlpaBJIEHHUs UHAYKLIMOHHOIO TOKA OT YCIOBUH €ro BOSHUKHOBEHHUS.
25.  DruexTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnusie pabomot u onvimel.

1. OnbITH IO HAOIIOACHUIO STCKTPU3ALUH TEJI HHAYKIIUEH U TIPU CONPUKOCHOBEHHH.

2. HccnenoBanue AeiCTBUS 3IEKTPUYECKOTO MO HA TPOBOIHUKU M IUIJIEKTPUKH.

3. COopka u mpoBepKa pabOoThI NMEKTPUIESCKOMN IIETH MOCTOSTHHOTO TOKA.

4. W3mepeHne u peryIupoBaHue CHITBI TOKA.

5. W3mepenue u peryaupoBaHue HapsHKEHUsI.

6. HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, HMIYHIETO 4Yepe3 PE3UCTOp, OT CONPOTUBICHHS pE3UCTOpa MU
HaNpsDKCHUS Ha PE3UCTOpeE.

7. OmBITHI, AEMOHCTPHPYIOUIHE 3aBUCHMOCTb 3JIEKTPUYECKOTO CONPOTHBICHUS IPOBOJHHKA OT €ro JUINHHI,
TUTOIIAIH MTOTIEPEYHOT0 CEUSHHSI U MaTepHara.

8. [IpoBepka nmpaBuiia CI0KEHUS HAPSHKEHUH TIPH [TOCIIEA0BATEIbHOM COSTMHEHUH IBYX PE3UCTOPOB.

9. [IpoBepka mpaBuia It CUIIBI TOKA MPH MAPaUICITBHOM COCTUHEHUN PE3UCTOPOB.

10.  Omnpenenenue pabOTHI ITEKTPUUYECKOTO TOKA, HIYIIETO Yepe3 pe3ncTop.

11. Onpenenenne MOIHOCTH IEKTPUYECKOT0 TOKA, BbIIEISIEMON Ha PE3UCTOPE.

12 HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, HJIYIIETO Yepe3 JIaMIIOUYKY, OT HalpsDKEHUS Ha HEll.

13.  Omnpenenenune KI1J] HarpeBarens.

14.  HccnenoBanue MarHUTHOTO B3aMMOJICHCTBUS MTOCTOSIHHBIX MarHUTOB.

15.  M3yuyeHue MarHMTHOTO MOJISl TOCTOSHHBIX MArHUTOB TPH UX O0BEIMHECHUN U PA3JICIICHUN.

16.  HccnenoBanue AeHCTBHS SIEKTPHUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17.  OnbIThl, JEMOHCTPUPYIOLIME 3aBUCMOCTh CHJIBI B3aUMOJICHCTBUS KATYIIKH C TOKOM U MarHUTa OT CHJIBI TOKa
Y HalpaBJICHUS TOKA B KaTyIIKE.

18.  M3yuenwue AeWCTBUS MarHUTHOTO IOJISI HA IPOBOJTHHUK C TOKOM.

19.  KoncrpyupoBaHue u n3y4eHue paboThI HJIEKTPOIBUTATEIIS.

20.  Uzmepenue KIIJ] anexTpoaBUraTeIbHON YCTAHOBKH.

21.  OmbITH IO MCCIIEAOBAHUIO SIBICHUS AJIEKTPOMAarHUTHOW MHIYKIMH: MCCIIEOBAHUE M3MEHEHHH 3HAUYCHUS M
HaNpaBJICHUS] MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nes 8. Mexannveckue siBJICHUs.

Mexannueckoe nBuxkeHue. MartepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh MEXAHUUECKOTO JIBUKEHUS.
PaBHOMepHOE mpsiMonuHeHOe aBMxkeHHe. HepaBHOMepHOe mpsMoinHeWHoe ABuxeHue. CpeaHsiss U MTHOBEHHAs
CKOPOCTH T€Jjla IIPY HEPABHOMEPHOM JIBHKCHUHU.

Yckopenue. PaBHoyckopeHHOE npsiMorHetHOe nBkeHne. CBoOoHoe nagenue. OnbITel [anues.

PaBHOMepHOE aBWXKEHHME MO OKpyxHOCTH. I[lepuon um wacrora oOpamieHus. JIuHelHas W yriioBas CKOPOCTH.
[leHTpOCTpEMUTEIIBHOE YCKOPEHHE.

ITepsbiit 3akoH Hbrorona. Bropoit 3akon Hetorona. Tperuit 3akon Herorona. [IpuHuun cynepnosuuuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujla TPEHUs! CKOJIbKEHMSI, CUJIa TPEHUSI TOKOS, IPyTrue BUAbI TPEHUS.
Cuna TsDKeCTH M 3aKOH BCEeMUPHOT'O TATOTEHHs. Y CKOpeHue cBOOOIHOTO MajieHus. [[Bumxenue rmianet Bokpyr CosHua.
[IepBasg kocMHuueckast CKOpocTb. HeBECOMOCT M Meperpy3Ku.

PaBHOBecne MaTepualibHOM TOUYKH. AOCOMOTHO TBEpAOe Teno. PaBHOBecue TBEPIOro Tena ¢ 3aKperyIEHHOM OChIO
BpaieHusi. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynec Tena. 3menenne ummynsca. MMnynsc cuiibl. 3aKOH COXpaHEHHS UMITYJIbca. PEakKTHBHOE IBUJKEHUE.
Mexannueckass pabota ¥ MoiHOcTb. Pabora cun TskecTH, ynpyroct, TpeHus. CBsi3b dHEpruu U paboOTHI.
ITorenumanpHas SHEprus Teia, MOAHATOrO HaJ IOBEPXHOCTHIO 3eMIIM. [loTeHIManbHas SJHEpPIrys CKATON MPY>KUHBIL.
Kunernueckas sneprus. Teopema 0 KHHETHYECKOW SHEPIUH. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPIUH.
Hemoncmpayuu.

Habmonenne MexaHn4eckoro IBUKEHUS Tejla OTHOCUTEIbHO Pa3HbIX Tell OTCUETA.

CpaBHeHuE MyTEl U TPACKTOPUI IBUIKEHUS OJTHOTO U TOTO YK€ TEJIa OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.
N3mepeHre CKOpOCTH U YCKOPEHUS MPSMOJIMHENHOTO IBUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOT'O IBUKCHUS.

Habumoienue ABM>XeHUs Tesa o OKPYKHOCTH.

arwDE



6. HabmioneHne MexaHU4eCcKHX SIBIICHHI, TPOUCXOAAIINX B cUucTeMe oTcuéTa «Tenexkay npu e€ paBHOMEPHOM U
YCKOPEHHOM JIBM)KEHUHU OTHOCUTEIBHO KaOUHEeTa (PU3MKHU.

7. 3aBUCUMOCTh YCKOPEHHMSI TeJla OT MacChl TeJa U IEUCTBYIOIIEH Ha HETO CUJIBI.

8. Hab6nronenue paBeHCTBA CHJT IPU B3aUMOJCHCTBUH TE.

9. W3menenue Beca Tena Npu YCKOPEHHOM JIBUKCHUU.

10. [Tepenada umIrynbca Ipu B3aUMOJICHCTBUM TEJI.

11.  TlpeoOpa3oBaHMs SHEPTUU IIPU B3aUMOJECHCTBUU TEINl.

12. CoxpaHeHre UMITYJIbCA TIPU HEYTIPYTOM B3aUMOJICHCTBUH.

13. CoxpaHeHHEe UMITYJIbca TIPH a0COIIOTHO YIIPYTOM B3aHMMOCHCTBHH.

14. Hab6nronenue peakTHBHOTO JIBHYKEHUS.

15. CoxpaHeHue MEXaHU4ECKOM SHEPTUH ITPH CBOOOIHOM HaICHUH.

16. CoxpaHeHre MEXaHUYECKOW SHEPTHH MPU JBWKEHUHU Tea MO ACHCTBUEM TTPY>KUHBI.

Jlabopamopmuvie pabomol u onvimol.

KoncTtpynpoBanue Tpakrta AJisi pa3roHa U JajdbHEHIIero paBHOMEPHOTO ABMXKEHHUS IapUKa UITH TEJISKKH.
Omnpenenenue cpeHeN CKOPOCTH CKOJIBKEHUS OpycKa WM JBM)KEHUS IIapHUKa M0 HAKJIOHHON TIOCKOCTH.
Omnpenenenue ycKopeHus Tella IpU PaBHOYCKOPEHHOM JIBUYKEHUU 110 HAKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HadyalbHON CKOPOCTH.
[TpoBepka runoTessl: €cliv NpyU paBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HauyajJbHOM CKOPOCTH MYTHU OTHOCSTCS KaK
s1]1 HEUETHBIX YHMCEJI, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanrie 3aBUCIMOCTHU CHIIbI TPEHUS CKOJBKEHUSI OT CUIIBI HOPMaJIbHOTO JABICHHUS.

Omnpenenenne KodhHUIUESHTA TPSHUS CKOJBKCHHS.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenue pabOThl CHIIbI TPEHUS TP PABHOMEPHOM JBM)KEHUU TeJ1a IO TOPU30HTAILHOM TOBEPXHOCTH.

0.  Ompenenenue pabOTHI CUJIBI YIIPYTOCTH MPU MOAbEME TPy3a C UCTIOIH30BAHHUEM HEMOIBUYKHOTO U MOABHYKHOTO
OJIOKOB.

11.  HM3yueHue 3aKOHA COXpAHEHUS SHEPTHUU.

Pa3nesn 9. Mexannveckue Koj1e0aHUS M BOJIHBI.

KonebartenbHoe npmxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHUMN: IEPUO/, YACTOTa, aMILIUTYAa. MaTremMaTudeckuit
Y TIPYXUHHBIN MasTHUKH. [IpeBpaieHne sHeprun npu KojieOaTeIbHOM JBIKEHHUH.

3aryxaromue konebanus. BeiHyxneHHble koieOanus. Pesonanc. Mexannueckue BoJHbI. CBOHCTBA MEXaHMYECKHX
BoJIH. [IpostosibHBIE U TIONIEpeUHble BOJIHBL. [lJIMHA BOJHBI U CKOPOCTh €€ paclpocTpaHeHHsl. MeXxaHN4eCKHe BOJIHBI B
TBEPAOM TeJIE, CEHCMUUYECKNE BOJIHBI.

3ByK. 'poMKOCTh 3ByKa U BbicoTa ToHA. OTpaxkeHue 3Byka. MHbpa3Byk u yiIbTpa3ByK.

Hemoncmpayuu.

Habmonenue xonebanuil Ten noj 1eHCTBUEM CHIIBI TSDKECTH U CUJIBI YIIPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

Habumronenne BbIHYX/I€HHBIX KOeOaHUI 1 pe30HaHca.

Pacnipoctpanenue npoJoabHBIX U MONEPEUHbIX BOJIH (Ha MOJIENHN).

Habumroienne 3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI1 pe30HaHC.

ﬂaﬁopamopnble pabomul u onviMol.

OmnpezneneHye 4acTOTHI U MEpHOAA KoleOaHU MaTeMaTUYeCKOro MasiTHUKA.

Omnpenenenne 4acToThl U Mepro/ia KoieOaHui Npy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH NTEPHOIa KOJICOAHNH MOABEIICHHOTO K HUTH I'Py3a OT JUTMHbBI HUTH.
HccnenoBanue 3aBUCMMOCTH TIepro/ia KoieOaHui NMPyKUHHOTO MasiTHUKA OT Macchl rpysa.

[IpoBepka HE3aBUCUMOCTH IEpHOIa KOJIeOaHUH rpy3a, MOABEIEHHOT0 K HUTH, OT Macchl rpysa.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh MEpHOJa KOJeOaHUM MPYKHMHHOTO MasiTHHUKAa OT MAaccChl rpy3a U
KECTKOCTHU IPYKUHBI.

7. H3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

Pa3nes 10. D1eKTpOMAarHuTHOE 1M0JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMarHuTHOE  MOJe. ODJEKTPOMarHuTHele BOJIHBL. (CBOMCTBA  JJNEKTpOMAarHUTHBIX  BojH. Illkama
AJIEKTPOMAarHUTHBIX BOJIH. VcII0Ib30BaHNE 3JIEKTPOMArHUTHBIX BOJIH Ul COTOBOM CBSI3H.

DnekTpomMarauTHas mpupoza ceeta. CKopocTh cBeTa. BOIHOBBIE CBOMCTBA CBETA.

ROONOT W E
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Hemoncmpayuu.
1. CBolICTBA 2JIEKTPOMAarHUTHBIX BOJIH.
2. BomnHoBeI€ CBOIiCTBa CBeTAa.

Jlabopamopuvie pabomol u onvimol.



1. W3ydenune cBOMCTB AJIEKTPOMArHUTHBIX BOJIH C MTOMOIIIBIO MOOMIIBHOTO TenedoHa.

Pa3nen 11. CBeroBble siBJIeHHS.

JlyueBas mozmens cBera. Mctounuku ceera. IIpsmonuneitHoe pacnpoctpaHeHue cBeta. 3arMeHus ConHua u JIyHbI
Otpaxenue cBera. [mockoe 3epkano. 3akKOH OTPaKEHUSI CBETA.

IIpenomiienne cBeta. 3aKOH MpenoMieHus cBera. IloaHoe BHyTpeHHee oTpakeHue cBeTa. Vcnoib30BaHUE MOJIHOTO
BHYTPEHHETO OTPAKEHHUS B ONITUYECKUX CBETOBOJAX.

Jlunza. Xox myueit B muH3e. OnTudeckasi cucrtemMa Qoroanmapara, MUKPOCKOTIA M TeJIecKomna. [ 1a3 kak onTudeckas
cucreMa. ban3opyKkocTh U 1aJbHO30PKOCTb.

Paznoxenue 6enoro csera B criektp. OnbiTel HptoToHa. ClioskeHUE CIIeKTpalbHBIX I[BETOB. Jlucnepcus ceera.
Hemoncmpayuu.

1. [IpsimonHENHOE pacIpOCTPaHEHUE CBETA.

2. OTtpaxkeHue cBera.

3. [Tonyuyenne n3o0paxeHuil B JIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.

4, [Ipenomiienue cBeTa.

S. OnTruyeckuii CBETOBO/I.

6. Xon Jiydeit B coOuparomiei JTruH3e.

7. Xoq JIydeil B paccenBarolleH JIMH3E.

8. [Toryuenue n300pakeHUil C MOMOILBIO JTUH3.

9. [punnun nefictBus ¢oroanmnapara, MUKPOCKOIA U TEJIECKOTIA.

10. Mopnens rnasa.

11.  Paznoxenue 6€I0ro CBETA B CIIEKTP.

12.  Tlomydenue 6eroro cBeTa MpH CIOKEHUU CBETAa PAa3HBIX [[BETOB.
Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanrie 3aBUCIMOCTH YIJia OTPAKEHHsI CBETOBOTO JIydya OT yrijia MajaeHusl.
2. N3ydenune xapakTepUCTHK H300paKEHUS IPEMETa B TNIOCKOM 3epKalle.

3. HccnenoBanre 3aBUCUMOCTH yIJia MPEJIOMIICHHUS CBETOBOTO Jiydya OT YIJia MaJCHUS Ha TPaHUIE «BO3TyX—
CTEKJION.

4, [Tomryuenue n300pakeHUii ¢ TOMOIIBIO COOMPAIOIIEH TNH3HI.

5. Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOMN CHJIBI COOMPATOIIEH JTNH3BI.
6. OMnBITHI MO PA3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OmnBITH IO BOCTIPUSTHIO IIBETA IPEMETOB MPH UX HAOIIOJCHUN Yepe3 [IBETOBBIE (PHITBTPHI.

Pa3znea 12. KBantoBble siBJIeHHS.

OmnsiTel Pe3epdopaa u rmianerapHas Mozenb atoma. Moaens atoma bopa. Mcniyckanue u moriomieHue cBeTa aToMOM.
KBanTsl. JInHEH4aTbIe CIEKTPHI.

PanuoaktuBHOCTB. Anb(da-, 6eTa- u ramma-u3zinydenus. CtpoeHue aToMHoOro siapa. HykionHas MoJienb aTOMHOTO si7pa.
N3otonsl. PannoaktusHele npeBpaienus. [lepuon nomypacnana aToMHBIX sIep.

SnepHsbie peakuuu. 3aKOHBI COXPaHEHMSI 3aPSA0BOTO U MAaCCOBOTO YKCEN. DHEPrus CBSA3U aTOMHBIX si1ep. CBsA3b Macchl
u 3Hepruu. Peakunn cuntesa u nenenus anep. Mcrounukn sneprun CosHua U 3BE31.

AnepHas sHepreTuka. JleMcTBUS paMOAKTUBHBIX N3JIy4EHUHN Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTphl U3JTy4€HUs U TOTJIOMIEHNUS.

CrnieKTphl pa3IMYHbIX I'a30B.

CrnexTp BoaOpoOIA.

Habmonenue TpekoB B kamepe Buibcona.

PaGora cuéTunka HOHU3UPYIOMIMNX U3TYyUSHHH.

Peructpanus nznydeHus NpupoJHbIX MUHEPAJIOB U IIPOAYKTOB.

./Iaﬁopamopubte padomul u OnvIMObL.

oo wdE

1. HabmioneHne crijionHbIX U TUHEWYaThIX CIIEKTPOB U3TYUYECHHUS.
2. HccnenoBanue TpeKOB: M3MEPEHNUE SHEPTHH YaCTHUIIBI TI0O TOPMO3HOMY TTYTH (110 hoTorpadusim).
3. W3mepenune paanoakTHBHOTO QoOHA.

IHoBTOpHUTEJIBbHO-000011IAK0 M MOLYJIb.

[ToBTOpUTENBEHO--0000IIAOIINKA  MOIY/Ib MpeJHa3HaueH s CHUCTeMaTu3alud U O00O0OIIeHUs MpPeAMETHOro
COACPIKAHUA U OIIbITA ACATCIBHOCTH, HpI/IO6peTéHHOFO IIpU U3YUCHUU BCEIr'o Kypca (1)I/ISI/IKI/I, a TaKXKE JId ITIOATOTOBKH
K OCHOBHOMY I'OCYJapCTBEHHOMY 3K3aMeHY MO (pU3UKe AJIs 00YHaIOUMXCsl, BBIOPABIINX 3TOT y4eOHBINH IpeaMET.
HpI/I HU3YUCHUH JAHHOTO MOAYJIA PCAIU3YIOTCA W CHCTCMATH3UPYIOTCA BUABI ACATCIBHOCTH, HA OCHOBE KOTOPBIX
obecreynBaeTcs JOCTUKEHUE MPEIMETHBIX U METalPeAMETHBIX IJIAHUPYEMBIX Pe3yIbTaToB 00yueHus1, GopMupyercs
CCTCCTBCHHOHAY4YHAasA I'paMOTHOCTb: OCBOCHHC HAYYHBIX MCETOJ0B HCCICAOBAHHA SIBICHUH npupoabl U TEXHUKH,



OBJIa/ICHUE YMEHUSIMH OOBSICHATH (PU3MUECKUE SBICHUS, IPUMEHSS MTOJTyYeHHBIC 3HAHUS, PEeLIaTh 33/1a4H, B TOM YHCIIe
KA4ECTBEHHBIE U DKCIICPUMEHTAJIbHBIE.

[TpuHIMNHATBHO NEATETLHOCTHBIM XapakTep NAaHHOTO paszzena peanusyeTcs 3a Cy€éT TOro, 4Tto oOydarommecs
BBITOJIHSAIOT 3aJJaHMsl, B KOTOPBIX UM IIPEUIaracTcs:

Ha OCHOBE MOJIyYE€HHBIX 3HaHUI pacro3HaBaTh U HAYYHO OOBSICHATH (PM3NYECKUE SIBICHUS B OKPY)KAIOLIEH MpUpoae U
IIOBCEIHEBHOH JKH3HY;

UCIOJIb30BAaTh HAYYHBIE METOJbl HCCIENOBaHMS (PU3MUECKUX SIBJICHHUN, B TOM YHUCIIE JJIS MPOBEPKU TUIIOTE3 U
IIOJIy4EHUS] TEOPETUYECKHUX BBIBOJIOB;

OOBSICHATH HAay4YHbIE OCHOBBI Han0O0JIee BaXKHBIX IOCTHKEHUI COBPEMEHHBIX TEXHOJIOTHA, HAIPUMEP, IPAKTHYECKOTO
UCIIOJIb30BAaHUs PA3JIMYHBIX MCTOYHUKOB YHEPrMM HA OCHOBE 3aKOHA IPEBPAILECHUSA U COXPAHEHMs BCEX U3BECTHBIX
BUJIOB SHEPIHUU.

INIAHUPYEMBIE PE3YJbBTATbBI OCBOEHUS IIPOI'PAMMBI 110 ®U3ZUKE HA YPOBHE
OCHOBHOTI'O OBHIET'O OBPA30OBAHUSI

W3ydyenune ¢u3MKM Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHMsI HANpaBlICHO Ha JOCTUIKEHUE JIMYHOCTHBIX,
METaNpeMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YIbTATOB.

B pesynbrate nzyuenus Gpu3MKu Ha ypoBHE OCHOBHOT'O 00111eT0 00pa3oBaHus y o0yyaromerocs OyayT cpOpMHUPOBaHBI
CIIEYIOIHE JINYHOCTHBIC PE3YJIbTAThl B YACTH:

. 1) naTpHOTHYECKOr0 BOCIUTAHHUSA:

o [J mposiBJIeHNE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUIICKOM (pU3NUECKON HAyKH;

o [J IEHHOCTHOE OTHOIICHUE K TOCTH)KEHUSIM POCCUHCKUX yUEHBIX --(PH3UKOB;

o 2) rpaKIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

o [J rOTOBHOCTb K aKTMBHOMY YyYacTHIO B OOCYXJEHMM OOIIECTBEHHO 3HAYMMBIX U ATHYECKHX MpoOiIeM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JIOCTHKEHUN (PU3UKY;

o [J oco3HaHKE Ba)KHOCTH MOPAJIBHO--3TUYECKUX IIPUHLIUAIIOB B IEATEIBHOCTH YUYEHOTO;

o 3) 3cTeTH4eCKOro BOCIIMTAHUSA:

o [] BOCHpHATHE ACTETHUECKMX KadeCcTB (PU3UYECKON HayKu: €€ TapMOHHYHOTO IIOCTPOCHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

° 4) HEHHOCTH HAYYHOI'0 O3HAHUSA:

o [J oco3HaHME LIEHHOCTU (PU3MUECKON HAyKHU KaK MOILIHOTO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS
TEXHOJIOTHH, B&XKHEHUIIIEW COCTABIAIOIIEH KYJIbTYPHI;

o [] pa3BUTHE HAYy4YHOU JTH0O03HATENFHOCTH, HHTEPECA K UCCIIEA0BATENLCKOM eSITeIbHOCTH;

o 5) popmupoBaHus KyJbTYPBI 310POBbSI H IMOLHMOHAJIBLHOIO 0JIATONOTYYHS:

o [ oco3HaHWE IIEHHOCTH 0€30MacHOro o0pasza XM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE, Ba)KHOCTH

IpaBUJI 0e30I1acHOr0 NOBCACHHUA Ha TPAHCIIOPTC, HAa AOpOrax, € 3JICKTPUYCCKHUM U TCIIJIOBBIM O60pyI[OBaHI/IeM B
AOMAIIHUX YCIIOBUAX,

° [J chopMHUPOBAaHHOCTH HaBbIKa pedIeKCUH, TPU3HAHUE CBOETO MIPaBa Ha OMMOKY U TAKOTO ke MpaBa y Apyroro
YeJIOBEKa;

° 6) TPY10BOT0 BOCIIUTAHUSA:

° [J akTMBHOE y4JacTHe B PEIIEHUH MPAKTUYECKUX 3a1ad (B paMKax CeMbH, 00pa3oBaTEeIbHON OpraHu3alluy,
ropojia, Kpas) TEXHOJIOTHYECKOM U COIMAIbHOM HAIIPaBICHHOCTH, TPEOYIOIIMX B TOM YHCIE U PU3NIECKUX 3HAHUN;

° [] mHTEpEC K MPAKTHUYECKOMY M3YUYEHHUIO MPOdeCcCrid, CBI3aHHBIX ¢ (PU3UKOM;

° 7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

° [] opueHTaIMsi Ha TpUMEHEHUE (PU3MUECKUX 3HAHWM ISl PEIICHHs 3a/7ad B 00JIACTH OKPYKAIOIIEH CPeJbl,
MJIAHUPOBAHUS TTOCTYITKOB M OIEHKH MX BO3MOJKHBIX MOCIEACTBHUH /TSI OKPYKAIOIIEH CPEIbI;

° [J oco3HaHue II00ATFHOTO XapaKTepa IKOJIOTUIECKUX MPOOJIEM U MyTel UX PeIIeHus;

° 8) ajanTanyu K U3MEHSIIOIIUMCS YCJIOBUSAM COLMAIBLHON U MPUPOIHOH Cpe/bl:

° [] mOoTpeOHOCT, BO B3aMMOJICHCTBMHM TIPH BBHITIOJIHEHWH WCCIICIOBAHUM U TPOCKTOB (pu3muecKoi
HaIPaBJIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JIPYTUX;

° (] MOBBILIEHUE YPOBHS CBOEU KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO JAEATEIbHOCTD;

° [J moTpeObHOCTh B (hOPMUPOBAHUN HOBBIX 3HAHUH, B TOM uUuciie (GopMynHpoBaTh UIEH, IOHATHS, TUTIOTE3BI O
(bu3MueCKUX 00bEKTaX U SIBICHUSAX;

° [] oco3Hanue nepUIMTOB COOCTBEHHBIX 3HAHWN U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH,

o [J mIaHUpOBaHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHMUIA;



L] O CTpeM.HeHI/Ie aHaJII/ISI/IpOBaTb 1 BBIABJIITH B3aAMMOCBA3U HpI/IpOI[LI, 06H.I€CTBa U 3KOHOMHWKH, B TOM YHHUCJIIC C
HCIIOJIb30BaHUEM (PU3UUYECKUX 3HAHHM;

° [] omeHKa CBOWMX JACHCTBHUH € YYETOM BIMSHHS Ha OKPYKAIOIIYIO Cpely, BO3MOXKHBIX TJIOOATBHBIX
MOCJICJICTBHH.

METAIIPEIMETHBIE PE3YJIbTATDI

B pesynbpTaTe ocBoeHMS IporpaMmbl 1o GU3UKE Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus y 00ydaromierocs 0yayT
chOpMUPOBAHEI MeTanpeAMeTHbIe Pe3yJabTaThl, BKIIOYAMIINE T03HABATEIbHBIC YHHUBEPCAIbHBIE YYCOHBIC
JEHUCTBUS, KOMMYHHKATHUBHBIC YHHUBEPCAJIbHBIC YYeOHBIC [EHCTBHS, DPETYJSITUBHBIC YHUBEpPCAIbHBIC Y4YCOHBIC
JIeHCTBUSL.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBble Jornyeckne AeMCTBUSA:

o BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHHI);

o yCTaHaBIIMBATh CYHIECTBEHHBIA MPU3HAK KJIACCU(PUKAIIUN, OCHOBAHUS [ 0000IIEHUSI U CPAaBHEHUS;

o BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHBOpPEUMsI B paccMaTpUBaeMblX (PakTax, NaHHBIX M HAOIIOJCHUSX,
OTHOCSIIUXCS K (PU3UYECKUM SIBJICHUSIM;

o BBISIBJISITH IPUYUHHO--CIICJICTBEHHBIE CBSI3U TP U3YYCHUH (DU3UUECKUX SIBIICHUH U MPOIIECCOB, ACTATh BHIBOJIBI

C HCIIOJIb30BAHHUCM JCAYKTUBHBIX W MWHAYKTUBHBIX yMOSaKHIO‘IeHI/IfI, BbIABUI'aTb THUIIOTEC3bI O B3aHMMOCBA3AX
(U3NYECKUX BEJINYUH;

o CaMOCTOSITENIFHO BBIOMpATh CIOCOO pemieHus: y4eOHOW (u3uueckoil 3amaun (CpaBHEHHE HECKOJBKHUX
BapHaHTOB PELLEHUs, BBIOOp Hanboiee NOAXOAIIETO ¢ YUETOM CaMOCTOSITEIBHO BbIIEJIEHHBIX KPUTEPUEB).

Ba3oBble ncciegoBarebcKue 1eicTBUS!

o HCIIOJIB30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IIO3HAHNS;

o OPOBOJIUTH [0 CaMOCTOSITEIbHO COCTABJICHHOMY IUIaHY OIIBIT, HECIOXKHBIH (U3NYECKUN HKCIEPUMEHT,
HeOoJIbIII0e HCCIeJ0BaHNe (PU3MUECKOTO SBICHHUS;

o OLICHMBAaTh HA NPUMEHUMOCTb U JIOCTOBEPHOCTh MH(POPMAIUIO, MOJIYYEHHYIO B XOJE HCCIEIOBaHUS WU
JKCIIEPUMEHTA;

o CaMOCTOSITENIbHO (JOPMYIIMPOBATH 0O0OILIEHNS U BBIBOABI IO pe3yJibTaTaM MPOBEAEHHOI0 HAOIIOACHHUS, ONbITA,
UCCIIEA0BAHUS;

o IIPOrHO3MPOBATh BO3MOXHOE JalibHElIIee pa3BUTHE (U3UYECKUX [IPOLIECCOB, a TaKXK€ BBIIBUIaTh

MMPpECANOJIOXKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIOBUAX U KOHTCKCTaXx.

Pabora ¢ unopmanmeii:

. NPUMEHSTh Pa3IM4YHbIE METObI, HHCTPYMEHTHI U 3alIPOCHI MIPU MOUCKE U 0TOOpe MH(GOPMAIIUU WM TAHHBIX C
y4€TOM MpeJIOKEHHON yueOHOM (u3ndeckoii 3a1auu;

J aHaJTM3UPOBaTh, CHUCTEMAaTU3UPOBAaTh M HWHTEPHPETHPOBATH HH(GOPMALMIO PA3IUYHBIX BUAOB U  (opMm
MIPEJCTABICHHUS;

. CaMOCTOSITENIbHO BbIOMpaTh ONTUMANbHYIO (opMy TMpeacTaBieHUus HHGOpPMaLUU W HIUIIOCTPUPOBATH
pelaeMble 3a/1a4l HECJIOKHBIMU CXEMaMH, TuarpaMMaMu, HHOM rpaduKoi U X KOMOMHALIUSAMHU.
KomMyHuUKaTHBHBbIE YyHHBepPCAJIbHbIE YUeOHbIE el CTBHA:

J B X0JIe 00CY)XJIeHHs y4eOHOro MaTtepHaia, pe3yjabTaToB J1a00OpaTOpHBIX pabOT U MPOEKTOB 33JJaBaTh BOIPOCHI
[0 CYHIeCTBY O0OCYyXJIaeMoil TeMbl M BBICKa3blBaTh HJIE€W, HAICJICHHbIE Ha peEIIeHUE 3a/laud U MOAJIEpKaHHue
0J1aroXKeIaTelIbHOCTH OOIICHHS

° COTIOCTABJISITh CBOM CYXXJEHHUS C CYKICHHUSMH JPYTMX YYaCTHHKOB JUANOra, oOHapyXHBaTh pa3iudue U
CXOJCTBO TO3UIINIL;

L4 BBIpa)KaTB CBOHO TOqu 3peHI/I$[ B yCTHLIX 1 MNCBbMCHHBIX TEKCTAaX,

L4 HY6J'II/I"IHO HpC}ICTaBHﬂTB pGSYJ'IBTaTBI BBIITIOJIHCHHOT O (1)I/I3I/I‘IGCKOFO OIIbITA (3KCHepI/IMeHTa, HUCCiICa0BaHUsA,
MIPOEKTA);

° MOHUMATh ¥ UCTIOJIF30BATh MPEUMYIIECTBA KOMAHHOW ¥ WHANBHUAYAIbHON pabOThI MPU pelIeHNH KOHKPETHOM
buznueckoit mpobdIemsr;

L HpI/IHI/IMaTI) e COBMGCTHOﬁ JCATCIIBHOCTH, OpFaHI/ISOBLIBaTB I{el\/’ICTBI/IH o eé JOTOCTHUIKXCHHUIO: pacnpezlemm)
poiu, 00CYXIaTh MPOIECCHI U Pe3yIbTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIOJICH;

° BBITIOJIHSITh CBOIO YacTh palOThI, JIOCTHUTas KadyeCTBEHHOTO pe3yJabTaTa IO CBOEMY HAINpaBICHUIO U
KOOPJIMHHPYS CBOM JAECUCTBUS C APYTUMH YJI€HAMHA KOMAHJIbI;

° OIICHMBATh KA4eCTBO CBOETO BKJIa/la B OOIIMI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSTEIHHO CHOPMYITHUPOBAHHBIM

yY4aCTHUKaMU B3aHUMOJICHCTBUS.



PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe eiicTBUS

Camoopranuszauus:

o BBISIBJISITH MPOOJIEMBI B )KH3HEHHBIX U YUCOHBIX CUTYAIHSIX, TPEOYIOMUX ISl pelieHus (PU3NIecKux 3HaHUMH;

o OPUEHTHPOBATHCS B PA3IUYHBIX MOAXO0AAX HPUHATHS pPEIICHUM (MHAUBUIyaJIbHOE, MPUHITHE pEIICHUs B
TpyIIe, IPUHATHE PEIICHU TPYIIION);

o CaMOCTOSITENILHO COCTABJISATh ITOPUTM pelleHus (pU3MYecKol 3a7aud WM TUIaHA MCCIEAOBAHUS C YYETOM
HMMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH Mpe/jiaraeéMble BapUaHThl PEIICHUN;

o Jiesath BbIOOpP U OpaTh OTBETCTBEHHOCTH 3a pPEIICHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

o JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUU U MpeiaraTh IiaH e€ U3MEHEHNS,

o OOBSCHATh TPUYMHBI  JIOCTHKEHUS (HEJOCTIIKEHMs) Ppe3yJbTaTOB JEATEIbHOCTH, JaBaTh OLEHKY
pUOOPETEHHOMY OTIBITY;

o BHOCHTb KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM YHUCIIE B XOJ BBIOJHEHUS (PU3NYECKOTO HCCIEIOBAHUS WU

[IPOEKTa) Ha OCHOBE HOBBIX OOCTOATENBCTB, M3MEHUBIIMXCS CUTYalMi, YCTAHOBJIEHHBIX OIIMOOK, BO3HMKILIUX
TPYIHOCTEN;

o OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUAM;

o CTaBUTH ce0sl HA MECTO JPYroro 4eI0BeKa B XO€ CIIOpa UM AUCKYCCUU Ha HAYYHYIO TEMY, TOHUMAaTh MOTHUBHI,
HaMEpPEHHUs U JIOTHKY JApYyroro;

o IPU3HABaTh CBOE MIPABO Ha OIIMOKY MpH pelieHuH (pU3nyecKux 3a7a4 Uil B yTBEP)KICHUAX HAa HAYyYHbIE TEMbI

H TAKOC K€ IIPpaBO APYyroro.

INPEAMETHBIE PE3YJIBTATbBI

K kon1y o0y4enus B 7 KJiacce mpeMETHbIC PE3yIbTaThl HA 0230BOM YPOBHE JIOJDKHBI OTPaXaTh COPMHUPOBAHHOCTD
y 00y4aronmxcsi yMEeHUH:

. UCTIOJIB30BaTh MOHATHA: (PU3NYECKHE U XUMUYECKHUE SIBICHUS, HAOIOCHNE, SKCIIEPUMEHT, MOJIEIb, TUTIOTE3a,
€IMHULIBI (PU3NYECKUX BEIMYMH, aToM, MOJIEKyJla, arperaTHbleé COCTOSHUS BemiecTBa (TBEpAOE, KHIKOE,
razoo0pa3Hoe), MEXaHHYeCKOe [BM)KEHUE (paBHOMEpHOE, HEpaBHOMEPHOE, NpPSIMOJIMHEHHOE), TpaeKTopHs,
paBHOACHCTBYOMAs cuia, Aedopmarus (ynpyrasi, IIacTHIEcKas ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

o pasnuyath sBieHUs (aud¢ys3us, TEmaoBoe JABMKEHHE YacTHUIl BEIIECTBAa, PaBHOMEPHOE JBHMXKCHHE,
HEPABHOMEPHOE JIBWJKEHUE, WHEPLMS, B3aUMOJICICTBHE Tel, PABHOBECHUE TBEPIBIX TEN C 3aKPEIJIEHHONM OCBIO
BpallleHus1, Tepeaya JAaBlIeHusl TBEPAbIMU TEJIAMH, )KUJIKOCTSIMH U Ta3aMH, aTMOC(EpHOE JaBJieHHE, IUIaBaHUE Tell,
IIPEBPALICHUS] MEXAHWYECKOM DSHEPIHM) IO OIUCAaHUI0 HUX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

o pacrio3HaBaTh NPOSIBIECHUE N3YUYEHHBIX (PU3UUYECKUX SIBICHUI B OKPYKAIOLIEM MHpE, B TOM Yucie pusnyeckue
SBJICHUS B IIPUPOJE: IPUMEPHI ABMKEHHUS C Pa3IMUYHBIMU CKOPOCTSAMH B KUBOU M HEKHUBOM IIPUPOJIE, NEUCTBUE CUIIBI
TPEHUI B IPUPOJE U TEXHUKE, BIUSHUE aTMOC(HEPHOTO AAaBJICHUS HA )KUBOI OpraHu3M, IUIaBaHUE PbIO, pplyaru B TeJle
YeJI0BEKa, IPU STOM NEPEBOIUTh MPAKTUUECKYIO 3a7auy B Y4€OHYIO, BBIICINIATh CYIIECTBEHHbIE CBOWCTBA (TPU3HAKH)
(bu3NYECKUX SIBICHUM;

o OIMCBIBATh M3y4YCHHbIE CBOICTBA TeNl M (U3MYECKUE SIBICHUS, UCIONB3yd (pru3nueckue BeTUMUMHBI (Macca,
00BEM, IIIOTHOCTH BEIIECTBA, BPEMs, MyTh, CKOPOCTb, CPEJIHSS CKOPOCTh, CHUJIa YIPYIOCTH, CUJIa TSDKECTH, BEC Tena,
CHJIa TPEHHUs, JaBjieHue (TBEPIOTO Tela, JKUIKOCTH, ra3a), BITAJIKUBAIOLIAs CHIIa, MEXaHW4YecKasi paboTa, MOIIHOCTb,
IUIEYO CUJIBbI, MOMEHT CHWJIbI, KO3()(UIIMEHT IOJIE3HOT0 AECUCTBUS MEXaHU3MOB, KMHETHYECKas M MOTEHIMalIbHas
SHEprus), MpU ONMHMCAHUU MPABUIBHO TPAKTOBATH (PU3MYECKHUI CMBICI HCIONb3YEMbIX BEJIMYUH, X O0O3HAYCHUS U
eIMHUIIBl (PU3MUECKUX BEITUYMH, HAXOAUTh (POPMYIIBI, CBSI3BIBAIOLINE JaHHYIO (U3NYECKYIO BEITUYUHY C APYTUMH
BEJIMYMHAMHU, CTPOUTH IpaUKU U3y4YEHHBIX 3aBUCUMOCTEN (DPU3HUECKUX BEIUYUH;

. XapaKTepu30BaTh CBOWCTBA Tel, PU3UUECKUE SBJICHHS U MPOLECCHI, UCTIONb3Ys MPaBUIIA CIIOKEHHS CHIT (BJIOTb
OJHOW TpsiMoii), 3akoH ['yka, 3akoH I[lackans, 3akoH Apxumena, IpaBWIO paBHOBECHs pbrdyara (0J0Ka), «30J0TOE
MIPAaBUJIO» MEXAHHMKH, 3aKOH COXPAHEHUs MEXaHWYECKOH »HEepPruu, MpH 3TOM JaBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHAa M 3aIIMChIBATh €r0 MATEMATHYECKOE BBIPAKEHUE;

o OOBSICHATh (PU3MUECKUE SIBJICHMS, NPOLECCHl W CBOMCTBA Tel, B TOM 4YHCI€ U B KOHTEKCTE€ CUTYyalui
MIPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUUUHHO--CIIEICTBEHHbBIE CBSA3H, CTPOUTH OObsICHEHHE nu3 1—2
JIOTUYECKUX MIaroB ¢ Omopol Ha 1-2 W3y4eHHBIX CBOMCTBA (U3NYECKUX SBJICHUH, (PU3NUYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

o pemath pacué€THble 3a7aud B 1—2 NMEHCTBUS, UCHOJIb3Ys 3aKOHBI U (OPMYJIbl, CBS3bIBaIOIINE (PU3MUYECKHE
BEJIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUSI 3a/1a4M 3alMChIBAaTh KPATKOE YCIOBUE, MOJACTABIATH (PU3HUECKUE BEINYNHBI B



(hOpMyIIbI U MPOBOJIUTEH PACUETHI, HAXOAUTHh CIPABOYHBIC JAaHHBIC, HEOOXOAUMEBIE IS PEUICHUS 3a/ay, OICHUBATH
PEATUCTUYHOCTD MOTYYSCHHON (PU3MUECKON BETUUUHBI,

o pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh MPH TMOMOIIM (U3HUECKUX METOJO0B, B OMUCAHHUH
WCCIICTIOBAHMS BBIIEISTH MPOBEPSIeMOE MPEANONIOKEeHHE (THIIOTE3Y), pa3audaTh U UHTEPIPETUPOBAThH MOIYUCHHBIH
pe3yNbTaT, HAXOAUTh OLIMOKHU B XOJI€ OMbITA, /IeaTh BHIBOJIBI 110 €T0 Pe3yNbTaTaM;

o IPOBOJUTH OMBITHI 10 HAOMIONEHUIO (DPU3NYECKHUX SBICHUN WM (PU3MUECKUX CBOMCTB Tel: (OPMYIHPOBATH
MIpOBepsieMble MPEIOI0KEHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BaHUs, 3alUChIBATh X0/ OMbITA U
(hOopMyIIMpPOBATh BHIBOJIBI;

o BBIMOJHATH MPSIMbIE M3MEPEHUsI PACCTOSHUS, BPEMEHH, MAacchl Tela, 00bEMa, CHIIBI U TeMIepaTyphl C
UCIOJIb30BAaHUEM aHAJOTOBBIX M IU(POBBIX NPUOOPOB, 3aMKCHIBATh IMOKa3aHUS MPUOOPOB C YYETOM 3a/aHHOM
a0COIOTHON MOTPEIIHOCTH U3MEPEHHIA;

o MIPOBOJMTH UCCIIEJOBAHUE 3aBUCUMOCTH OJITHON (PH3NYECKON BEIMUMHBI OT APYTOH C UCTIOIH30BAaHUEM MPSIMBIX
U3MepeHuil (3aBUCHUMOCTH IYyTH PaBHOMEPHO IBMXKYIIETOCs Telda OT BPEMEHHM [BUIKEHHUS Tela, CHIIbI TPEHHS
CKOJILKEHHUSI OT Beca Tesa, KauyecTBa 00padOTKU MOBEPXHOCTEH TN M HE3aBHCHMOCTH CUJIBI TPEHHS OT ILIOLIA]U
COIPUKOCHOBEHHUS TE€Jl, CHJIbI YIIPYTOCTU OT YAJMHEHUS MPYKUHbI, BHITAIKUBAIOIIEH CUITBI OT 00BbEMA MOrpYKEHHOMN
4acTU TeJa U OT INIOTHOCTH KUJIKOCTH, €€ HE3aBUCUMOCTH OT IIJIOTHOCTHU TeJa, OT IIIyOHHBI, HA KOTOPYIO IOIPY’KEHO
TE€JO, YCIOBHM IJIaBaHUs TeJ, YCJIOBUN paBHOBECHs pblyara M OJOKOB), y4acTBOBAThb B IIAHHUPOBAHHH Y4eOHOTO
UCCIIEIOBAHMsI, COOMpaTh YCTAaHOBKY M BBIOJNHATH W3MEPEHUs, CIEAYs MPEeIIOKEHHOMY IUIaHy, (UKCHPOBATbH
pe3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (DU3MUECKUX BEIMYMH B BUJAC MPEAJIOKEHHBIX TaONuIl U rpauKoB, AeIaTh
BBIBOJIbI 110 pe3yJIbTaTaM UCCIIEIOBAHMS;

o MPOBOJAUTH KOCBEHHBIE U3MEPEHUS (PU3HUECKUX BENUYMH (TUIOTHOCThH BEIIECTBA JKUIKOCTH U TBEPIOTO Tea,
CHJIa TPEHHUS CKOJBXKEHUS, IaBlIEHUE BO3/yXa, BBITATKUBAIOIIAs CUIIA, ACHCTBYIONIAs HA MOTPYKEHHOE B KUAKOCTD
Teno, Ko3(pUIMEHT MONe3HOT0 AEWCTBUS NPOCTBIX MEXAHW3MOB), CJEIys NPEJIOKEHHON HWHCTPYKLUUHU: MpH
BBITIOJTHEHUH U3MEPEHUN COOUPATh HKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIUYUCIISITH 3HAUEHUE HCKOMOMN BEIMYUHBI,

. coOiroaaTh MpaBuiia TEXHUKU 0€30I1aCHOCTU IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

o yKa3bIBaTh NPUHLMUIIBI JIEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, AMHAMOMETP,
COOOIIAIOITUECS COCY/IbI, OapOMETP, phIYar, MOABMKHBIN M HETIOABIKHBIN OJIOK, HAKIIOHHAS TJI0CKOCTH;

J XapaKTepHu30BaTh MPHHLUIBI JEUCTBUS M3y4eHHBIX HMPUOOPOB M TEXHHMUYECKHX YCTPOMCTB C OMOPOH Ha HX

onucaHus (B TOM 4Mcie: NOJIIMITHUKY, YCTPOHCTBO BOJOIIPOBO/IA, THIPABINYECKUN pecc, MaHOMETP, BHICOTOMED,
MOPITHEBOM HACOC, ApEOMETP), UCTIONB3YS 3HAHUS O CBOMCTBAX (PM3MUCCKUX SBICHUN W HEOOXOAMMEBIE (PH3NYICCKUEC
3aKOHBI U 3aKOHOMEPHOCTH;

o NPUBOJIUTH NPUMEPHI (HAXOAUTh MHPOPMAIMIO O MpUMEpax) MPaKTHYECKOTO HCIOJb30BaHUS (DU3HMUECKUX
3HaHUI B MOBCEIHEBHOM >KM3HU JUIsl oOecriedeHusi 0e30MacHOCTH MpU OOpalleHuu ¢ NpudopamMu M TEXHUYECKUMHU
yCTpOMCTBaMU, COXpaHEHUSI 310POBbs U COOIOICHHSI HOPM 3KOJIOTHYECKOI0 IOBE/IEHUS B OKPYKAIOIIEeH cpelie;

o OCYILECTBIISATh OTOOP MCTOUYHUKOB HMH(popManuu B MHTepHETe B COOTBETCTBUM C 3a/laHHBIM ITOMCKOBBIM
3alpOCOM, Ha OCHOBE MMEIOIUXCS 3HAHUN U MyTEM CPABHEHUS Pa3IMYHBIX MCTOYHUKOB BBIACNATH MH(POPMALHUIO,
KOTOpasi SIBISIETCS IPOTUBOPEUNBOM HIIM MOKET ObITh HEIOCTOBEPHOM;

o UCIOJIb30BaTh MPH BBHINOJIHEHUM Y4YEOHBIX 3a/JaHUl Hay4YHO--TIONYJSIPHYIO JIMTEpaTypy (U3NYECKOro
COJIEpKaHus, CIPaBOYHbIE MaTepUalbl, pecypchl ceTH MHTepHeT, BiaaeTh NpuéMamMu KOHCIEKTUPOBAaHUS TEKCTa,
npeoOpa3oBaHus HH(OPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

o C03/1aBaTh COOCTBEHHBIE KpPAaTKHE MMCbMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE 2—3 HCTOYHUKOB HH(pOpMaIUU
(bu3n4ecKoro coiepkaHus, B TOM YHCIIe IyOJUYHO J1e1aTh KpaTKUe COOOIIEHUS O pe3ybTaTax MPOEKTOB WIIN yU4eOHbIX
UCCIIEIOBaHUM, MPU 3TOM I'PaMOTHO MCIOJIb30BaTh U3YUEHHBIN MOHATUNHHBIN anmapaT Kypca (pU3uKu, COMpOBOXKIATH
BBICTYIUIEHHE ITPE3EHTALNEN;

o IIPU BBIMIOJIHEHUHU Y4EOHBIX MPOEKTOB U MCCIEA0BAHUN paclpeaensiTh 00s3aHHOCTU B IPYIIE B COOTBETCTBUU
C MOCTaBJICHHBIMU 3a7]auaMU, CJIEAUThH 3a BHIIIOJIHEHUEM TUIaHa AEMCTBUIA, aJIeKBaTHO OIIECHUBATh COOCTBEHHBIIN BKJIa/
B JIESTENIBHOCTD IPYIIIBI, BEICTPAaUBaTh KOMMYHUKATHBHOE B3aMO/IEHCTBUE, YUUTHIBAs MHEHUE OKPY>KAIOILIKX.

K koH1y 00y4yenus B 8 kiiacce npeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpaXkaTh C(hOPMUPOBAHHOCTh
y 00y4aronmxcsi yMEeHUH:

o UCIIOJIb30BaTh MOHATHUS: Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE JBUKEHHE aTOMOB M MOJIEKYJ, arperaTHble
COCTOSIHUS BEIIECTBA, KpUCTANINYECKUE U aMOp(HBIE Tella, HACHIIIIEHHBIN U HEHACBIIICHHBIN Map, BIaXKHOCTh BO3/IyXa,
TEMIIEpPATypa, BHYTPEHHSSI DHEPIUsl, TEIUIOBOW JIBUraTellb, JIEMEHTAPHBIN JJIEKTPUUECKUHN 3apsf, 3JIEKTPUUYECKOe
1oJie, MPOBOIHUKH U AUDJIEKTPUKH, TOCTOSHHBIHN 3JEKTPUUECKUN TOK, MarHUTHOE TOJIE;

o pa3nnyath SBJIEHUS (TEIIOBOE pacIIMpeHUe U CKaTHe, Terlonepeaaya, TeIIoBoe paBHOBECHE, CMauyuBaHHE,
KallWUISIpHbIE  ABJICHUS, HWCHAapeHHe, KOHJAEHCAlMs, IUIaBJICHHE, KpHCTAIM3alMs (OTBEpAEBAaHUE), KUIICHHE,
Terionepenaya (TEIJIONPOBOJHOCTb, KOHBEKIHUS, HW3Iy4y€HHUE), DSJEKTpHU3alus TeJl, B3auMOJEHCTBHE 3apsjioB,



NENCTBUS IEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJIEHICTBUE MarHUTOB, I€HCTBUE MarHUTHOTO IOJIA Ha
IIPOBOJIHUK C TOKOM, 3JIEKTPOMAarHuTHasi MHAYKIHUSA) [0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEeMOHCTPHUPYIOLINX JaHHOE (PU3UYECKOE SIBIICHUE;

. pacro3HaBaTh [IPOSBICHUE U3YYEHHBIX (PU3MUECKUX SBICHUH B OKPYXKAIOLIEM MUPE, B TOM 4HCiIe (PU3NIECKHE
SBJICHHUSI B TPUPOJE: MOBEPXHOCTHOE HATSIKEHHWE M KalWIISPHBIE SIBICHUS B IPUPOJE, KPUCTAIBI B MPHUPOJE,
n3nyuerue ColHIa, 3aMep3aHue BOJI0EMOB, MOPCKHE Opu3bl, 00pa30BaHUE POCHI, TYMaHa, HHEs!, CHEra, JJICKTPUUECKHE
ABJICHUsI B aTMoc(depe, >JIEeKTPUUYECTBO KUBBIX OPraHM3MOB, MAarHUTHOE IMojie 3emiu, Apeid MoJICcoB, POJb
MarHUTHOTO TOJIS JUIs )KU3HU Ha 3emJie, MOJIIPHOE CUSHUE, IPU ATOM MEPEBOANTH MPAKTUUECKYIO 33/1a4y B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOIMCTBA (IIPU3HAKN) (PU3MUECKUX SBICHUM;

o ONKCBHIBATh HW3YUCHHBIC CBOWCTBA Ted M (PU3UYECKUE SBJICHUS, HCIONB3YS (U3NUYECKUE BEIUYHHBI
(TemnepaTypa, BHYTPEHHSISI SHEPIrHsl, KOJMYECTBO TEIUIOTHI, yelbHas TEIIOEMKOCTh BELIECTBA, ylelbHas TEIUIOTa
IUTaBJICHUS, yJeNIbHAs TEIyIoTa MmapooOpa3oBaHus, yAedbHas TEIUIOTa CrOPaHUs TOIUIMBA, KO3(duimeHT moaeznoro
JeUCTBUS TEIUIOBOM MalllMHBI, OTHOCUTEJbHAS BIAXHOCTbh BO3/yXa, SJEKTPUUYECKUHN 3aps], CUJIa TOKA, MIEKTPHUECKOE
HanpsDKCHHUE, CONpPOTHBICHHE TIPOBOJHWKA, YICIBHOE CONPOTHUBICHHE BEIIECTBA, paboTa M  MOIIHOCTb
JIEKTPUUYECKOr0 TOKAa), NPHU OMNMCAHUM MPABWIBHO TPAKTOBAaTh (U3UUECKUH CMBICI HCHOJIb3YEMBIX BEIWYMH,
0003HaYCHHS M €AMHUIIBI PU3NUECKUX BEIUYHH, HAXOJUTH ()OPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUUHHY
C IpYTUMH BEJIMYMHAMU, CTPOUTDH I'paMKU U3YyYEHHBIX 3aBUCUMOCTEN (PM3MUECKUX BEIUUUH;

J XapakTepu30BaTh CBOWCTBA Tel, (pU3MUYECKUE SBICHHUS W TIPOLECCHI, MCIOJB3Ysl OCHOBHBIC IOJOXKECHUS
MOJIEKYJISIPHO--KMHETUYECKON TEOpUU CTPOEHHUs BEIIECTBA, MPUHLHUII CYNEpIO3ULMU TMOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsja, 3akoH Oma ais ydacTka uenu, 3akoH JDxoyns—JleHna, 3akoH COXpaHEHHs
SHEPTrUH, IIPU 3TOM J1aBaTh CIOBECHYIO (JOPMYJIUPOBKY 3aKOHA U 3aIIUCBIBATh €I0 MAaTEMATUYECKOE BHIPAKEHUE;

J OOBSCHATH (PU3MUECKHE TIpoLecChl M CBOMCTBA TeJl, B TOM 4YMCIE M B KOHTEKCTE CHUTyalMl
IIPAKTUKO-OPUEHTHUPOBAHHOT'O XapaKTepa: BBIABIATh IMPUUYUHHO-CIICACTBEHHBIE CBSA3M, CTPOUTH O0bACHEHHE U3 12
JIOTHYECKUX IIaroB C OMOpoi Ha 1—2 W3y4eHHBIX CBOWCTBAa (DM3MUYECKUX SBICHHN, (PU3NYECKUX 3aKOHOB HWIIH
3aKOHOMEPHOCTEH;

J pemaTh pacu€THble 3aaud B 2—-3 NEHCTBHUSA, UCIONB3YS 3aKOHBI U (OPMYIBI, CBSI3bIBAOUINE (PU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3aJjaud 3alMCbIBaTh KPAaTKOE YCJIOBUE, BBISABIATH HEJOCTATOK JAHHBIX IS
peleHus 3a/1a4u, BBIOMPaTh 3aKOHBI U (POPMyYJIbl, HEOOXOAUMBIE AJIs €€ pelieHus], IPOBOANUTh PACUEThI U CPABHUBATH
MOJTyYCHHOE 3HaYeHHE (PU3NIECKOI BETMUNHBI C U3BECTHBIMU JIAHHBIMHU;

J pacrio3HaBaTh IpoOJIeMbl, KOTOPbIE MOXKHO PEIIUTh NP MOMOIIU (PU3NYECKUX METOJI0B, UCIIONIb3Ys OIMCaHHE
UCCIICIOBaHMsI, BBIIENATH IPOBEPAEMOE MPEIINOJI0KEHNE, OLEHUBATh IPABWIBHOCTh MOpAAKA IPOBEICHUS
HCCIIEIOBaHMsI, IEJIaTh BBIBOJIBI;

o IPOBOJUTH OMBITHl 1O HAOIIOAECHUIO (PU3NYECKUX SBICHUH WM (PU3MUECKUX CBOMCTB Tel (KanmWUIApHBIE
SIBJICHUSI, 3aBUCUMOCTb JIaBJECHUS BO3AyXa OT €ro o0bEMa, TEeMIepaTyphl, CKOPOCTH Ipoliecca OCTHIBAaHHUS W
HarpeBaHus MpH U3IYy4eHHH OT L[BETa U3JIydarolleil (Moriolaronieii) MoBepXHOCTH, CKOPOCTh UCIApPEHUs BOJbI OT
TEMIIEPATYPHI JKUIAKOCTH U ILIOIIAAH €€ IIOBEPXHOCTH, DJIEKTPU3aLUs Tel U B3aUMOAECHCTBHE MIEKTPUUECKUX 3aps/I0B,
B3alMO/JICIICTBUE TOCTOSHHBIX MAarHUTOB, BHU3YyalM3al[dsi MAarHUTHBIX TOJE€H MOCTOSIHHBIX MarHUTOB, IEHCTBUS
MarHMTHOTO TMOJS Ha IPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHUTA, CBOMCTBA JJIEKTPOABHUIATENS MOCTOSHHOTO
TOKa): (OpMYyJIMPOBATh MPOBEPSIEMbIE MPEIINOI0KEHUS, COOUpPaTh YCTAaHOBKY U3 IMPEAJIOKEHHOTO 00OpyI0BaHUS,
OIUCBIBATH XOJ1 OIBITA U (POPMYITUPOBATH BHIBOIBI;

o BBITNOJIHATH NPSMbIE U3MEPEHUSI TEMIIEPATYPhl, OTHOCUTEIBHOMN BIaKHOCTU BO3]1yXa, CUJIbI TOKA, HAPSKEHUS
C UCIOJIb30BaHUEM aHAJIOTOBBIX MPUOOPOB U AATYMKOB (PU3MUECKUX BEIMUYUH, CPABHUBATH PE3YJIbTaThl U3BMEPEHHH C
y4€TOM 3a/1aHHON aOCOIFOTHON MOTPEIIHOCTH;

J IPOBOAMTH UCCIIEJOBAHUE 3aBUCUMOCTH OJHON (PM3NYECKON BEIMUMHBI OT APYTOM € UCTIOIB30BAHUEM MPSIMBIX
U3MEpEHU (3aBUCUMOCTD CONPOTUBIIEHUS TPOBOAHMKA OT €0 JAJIMHBI, IIJIOLIaIA TOIEPEYHOr0 CEYEHUSI U YAEIBbHOTO
COIIPOTHBIIEHUS BEILECTBA MIPOBOJAHUKA, CHJIBI TOKA, UAYIIETO 4Yepe3 MPOBOJHUK, OT HAINPSDKEHHS HA NPOBOJHUKE,
UCCIIEIOBAaHNE I10CIEA0BATENLHOIO U INMapajlIebHOTO COEIMHEHHH INPOBOJHUKOB): IUIAHUPOBATH HCCIIEAOBaHUE,
coOMpaTh YCTAaHOBKY M BBINOJHATH H3MEPEHUs, CIeAys MNPEeAJOKEHHOMY IUIaHy, (DUKCHPOBATh PpEe3yJbTaThl
MOJIyYEHHOM 3aBUCUMOCTH B BUJIe TaOuuIl U TpaduKOB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM HCCIIEI0BaHNUS;

. IPOBOJUTH KOCBEHHBIE H3MEPEHHsI PU3NUECKUX BEeIUYHH (yIeIbHasl TEIUIOEMKOCTh BEIIIECTBA, COPOTUBIICHUE
MPOBOJHMKA, pa00OTa M MOIIHOCTH AJIEKTPUYECKOTO TOKA): MIIAHUPOBATH U3MEPEHUsI, COOUPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CI€AYs MIPEIJI0KEHHOW HHCTPYKLIMHU, U BBIYUCIIATh 3HAYEHUE BETUYHHBI;

o coOiroAaTh MpaBuiia TEXHUKU 0€30IacHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

o XapaKTepu30BaTh MPUHIUIBI JEHCTBHUS U3YyYEHHBIX NMPUOOPOB M TEXHUYECKHX YCTPOWCTB C OMOPON Ha HUX
onucaHus (B TOM YHCIIE: CUCTEMa OTOIUIEHHSI JOMOB, TUTPOMETp, TapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETP, CUETUUK
AJIEKTPUUYECKONW DHEPruM, HIEKTPOOCBETUTEIbHBIE MPHUOOPHI, HarpeBaTelbHBbIE 3JIEKTPONPHOOPH  (IIPUMEPHI),



AJIEKTPUUYECKUE TPEIOXPAHUTENH, 3JICKTPOMArHUT, 3JIEKTPOJBUTATENb IMOCTOSIHHOTO TOKA), WUCHOJb3ys 3HAHUS O
CBOMCTBax (M3MYECKUX SIBJICHUI U HEOOXOIUMBIE (PU3MIECKHE 3aKOHOMEPHOCTH;

J pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA W M3MEPUTENIbHbIE MPUOOPHI IO CXeMaM U CXEMaTHYHBIM
pUCYHKaM (PKUJKOCTHBIH TEpMOMETpP, TEPMOC, IICUXPOMETpP, THTPOMETp, JBUTraTelb BHYTPEHHETO CropaHus,
JIEKTPOCKOII, PEOCTAT), COCTABIATh CXEMBl JJEKTPUYECKHX IeNeld ¢ MOoCIel0BaTelbHbBIM M HapajjielbHbIM
COCIMHEHHUEM IJIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAYECHHUS DJIEMEHTOB JIEKTPHUECKUX LIETeH;

J IPUBOAUTH NPUMEPHl (HAXOAUTh MH(OPMALUIO O MPUMEpax) MPaKTHYECKOTO HCIIOJIb30BaHUS (PU3MUECKUX
3HaHUI B MOBCEIHEBHOM >KM3HU JUIA oOecrieueHus: O€30MacHOCTH MPHU OOpAIeHUU ¢ MpUOOpaMH U TEXHUYECKHUMHU
YCTPOHCTBAMM, COXPAHEHUS 3J0POBbs U COOJIIOJICHNSI HOPM 3KOJIOTHYECKOTO ITOBEICHUS B OKPYKAIOLLIEH cpene;

J OCYILECTBIISATh MOUCK MH(OpMAIK (HU3NIECKOTO copepkaHus B IHTepHeTe, Ha OCHOBE MMEIOIIUXCS 3HAHUI
U yTEM CpaBHEHMS JONOTHUTEIBHBIX HCTOYHUKOB BBIICIATH MH(OPMAIINIO, KOTOPAs SBJISAETCS IPOTUBOPEUNBON MIIH
MOJKET OBITh HETOCTOBEPHOM;

J UCITIOJIb30BaTh MPH BBHINOJIHEHUH Y4YEOHBIX 33JaHUl HAy4YHO--TIONYJSIPHYIO JIMTEpaTypy (U3HYECKOro
CoZIep KaHusl, CIIPAaBOYHBIE MaTEpUalbl, pecypchl ceTd VMHTepHeT, BiaaeTh npuéMamMu KOHCHEKTHPOBAHUS TEKCTA,
npeoOpa3oBaHus MHGOPMALIUK U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

o CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE U KPAaTKHE yCTHBIE COOOIIeHNs1, 00001ast HHPOPMAIUIO U3 HECKOIBKUX
MCTOYHHUKOB (DU3UYECKOTO COJCpXKaHHUA, B TOM YHCIE MYOIMYHO MPEICTAaBIATh PE3YNbTaThl MPOEKTHOW WIH
UCCIIEI0BATEIbCKON JIEATEIbHOCTH, P 3TOM I'PaMOTHO MCIIOJIb30BaTh M3YYEHHbIM MOHATHHMHBIA ammapaTr Kypca
(bu3MKH, COPOBOXKATH BHICTYILUICHHUE MTPE3CHTAINECH;

J IPY BBIMOJIHEHUH YU4EOHBIX IIPOEKTOB U UCCIEI0BAaHUN (PU3NUYECKHUX IPOLIECCOB paclpeenaTh 003aHHOCTH B
IpyIIe B COOTBETCTBUU C MOCTABICHHBIMH 331a4aMH, CJIECUTH 3a BHIIIOJHEHUEM IUIaHa ICHCTBUM U KOPPEKTHPOBATH
€ro, aJeKBaTHO OLEHUBATh COOCTBEHHBI BKJIAJ B JAEATEIBHOCTh TPYIMIBI, BBICTPAUBATh KOMMYHHUKAaTHBHOE
B3aUMO/IEICTBHE, MIPOSIBIIASA TOTOBHOCTh pa3peliaTb KOH(QIHUKTHI.

K kon1y o0y4enus B 9 kJjiacce mpeMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE JIOJDKHBI OTPaXaTh COPMHUPOBAHHOCTD
y 00y4aronmxcsi yMeHUH:

. UCTIONB30BaTh TOHATHSA: CHCTEMa OTCYETa, MaTepuanbHas TOYKA, TPACKTOPHs, OTHOCUTEIBHOCTh
MEXaHWYECKOTO JABWXKEHUS, nedopmarus (ympyras, MiacTUYeckas), TPEHHE, IEHTPOCTPEMHUTEIHLHOE YCKOPEHHE,
HEBECOMOCTh U IEperpy3KH, LIEHTP TAKECTH, a0COIOTHO TBEPJOE TEJIO, LIEHTP TAKECTU TBEPJOTO Tesa, PABHOBECHE,
MeXaHUYeCKne KojeOaHWs W BOJHBI, 3BYK, HHQPa3BYK M YIbTPa3BYK, O3JCKTPOMAarHUTHBIC BOJHBI, [IKaJa
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIN30PYKOCTh U JalIbHO30PKOCTh, CIIEKTPbI UCITYCKaHMs U IOTJIoUIeHus, alb(da-, 6eTa-
Y TaMMa-u3Jy4eHHUs1, H30TOIIbI, siJIepHasi SHEPTeTHUKA;

J pa3nnyath sBJIE€HUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSMOJIMHEHHOE [BHXKEHHE, PAaBHOYCKOPEHHOE
IpSIMOJIMHEIHOE JBM)KEHIE, CBOOOIHOE MaIeHUE Tell, pPABHOMEPHOE JIBUKEHHE 110 OKPYKHOCTH, B3aUMOJICHCTBHE TET,
pEaKTHBHOE JIBIKEHHE, KOJIeOaTelbHOE JIBIKEHHE (3aTyXarollue U BEIHYKJICHHBIE KOJIeOaHUs), pe30HAHC, BOJIHOBOE
JBIDKEHUE, OTpa)KeHHE 3BYKa, MPSIMOJIMHEHHOE paclpoCTpaHEHHe, OTpaXXeHHE M IpeJOMJIEHHE CBETa, IOJIHOE
BHYTpPEHHEE OTPaXKCHUE CBETA, Pa3JIOKEHHE OEJI0ro CBETa B CHEKTP M CIOKEHUE CIEKTPaIbHBIX IIBETOB, AUCIIEPCHUS
CBETa, E€CTECTBEHHAas pPaJUOAKTUBHOCTb, BO3HMKHOBEHHME JIMHEHYATOro CHEKTpa H3JIY4EHHUs) IO OMHCAHUIO0 HX
XapaKTePHBIX CBOMCTB U HA OCHOBE OMBITOB, JIEMOHCTPHPYIOUINX JaHHOE (PU3NIECKOE SIBIICHHE;

J pacrio3HaBaTh NPOSIBIEHUE N3YUYEHHBIX (PU3NYECKUX SIBIICHHUH B OKpYXKaroleM MUpe (B TOM 4ucie (pu3ndeckue
SIBJICHHSI B TIPUPOJIC: MPHIUBBI U OTJIHBHI, JBIKeHHE TuTaHeT COTHEUHOW CHCTEMBI, PEaKTHBHOE JIBHKCHHE KHBBIX
OpPraHU3MOB, BOCHPHUSATHE 3BYKOB JKMBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, IIyHaMH, 3XO, LIBETa Tell,
ONITUYECKUE SIBJICHUS B TIPUPOJE, OMOJIOTHYECKOE NEeHCTBHE BUAWMOTO, YIbTPA(PHOIETOBOTO W PEHTIC€HOBCKOTO
U3IYyYEeHUH, €CTECTBEHHBIH paJAMOaKTHUBHBIN (POH, KOCMHMUYECKHE ITy4M, PaAMOAKTHUBHOE M3JIy4YCHHE HPUPOIHBIX
MUHEpAJIOB, JICHCTBHE PAJMOAKTHBHBIX M3ITyYCHUH HA OPTaHU3M YeJIOBEKa), IPU STOM IEPEBOAUTH MPAKTUIECKYIO
3aJjauy B yueOHYI0, BBIIEIIATH CYIIIECTBEHHBIE CBOWCTBA (IPU3HAKH) (PU3UUECKUX SBICHUA;

J OIMCHIBATh N3YUYEHHBIE CBOMCTBA TEJN U (PU3HUECKUE SBJICHUS, UCTIONb3YS (PU3UYECKHE BETUUUHBI (CPEIHSIS U
MTHOBEHHAsI CKOPOCTh Tejla P HEPaBHOMEPHOM JBIDKEHHH, YCKOpPEHHE, NIepeMeIleHHe, MyTh, YIIoBas CKOPOCTh,
cuJia TPEHHUs, CUJIa YIIPYTOCTH, CHJIA TSHXKECTH, YCKOpEeHHe CBOOOIHOTO Ma/ieHus], BEC Tela, UMITYJIbC Teja, UMITYJIbC
CHJIBI, MEXaHW4YeCcKasi paboTa ¥ MOITHOCTh, MOTEHIMATbHAS YHEPTUS TeJa, MOAHITOTO HaJ MOBEPXHOCTHIO 3EMIIH,
MOTEHIMAJIbHAsT PHEPTUsl CXKATOM MpPYKUHBI, KHHETUYEeCKas PHEPrus, MOJHas MEXaHW4ecKas SHEprus, Mepuoja H
9gacToTa KoJeOaHWi, JMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHUS
cpeabl), Ip1 ONUCAHUY PABUIIBHO TPAKTOBATH (PU3NYECKHI CMBICI UCITIOJIb3YEMbIX BETMUNH, 0003HAYECHUS U €AMHULIBI
(bU3NIECKUX BETMYNH, HAXOAUTH (POPMYIIBI, CBS3BIBAIOIINE TaHHYIO (U3NYECKYIO BEIMYHHY C APYTUMH BETHUYNHAMH,
CTPOUTH TPaPUKH N3YUYEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEINYHH;

. XapaKTeprU30BaTh CBOMCTBA Tel, (PU3MUECKUE SBICHHS W MPOIIECCHI, UCIIONB3YS 3aKOH COXPAHEHUS SHEPTHH,
3aKOH BCEMUPHOTO TATOTECHUS, TPUHITUT CYNEPIIO3UIINH CHJI, TPUHITUI OTHOCUTENbHOCTH [ anmuiiesi, 3akoHsl HproTOHA,



3aKOH COXPAaHEHHUS MMIIYJIbCA, 3aKOHBl OTPAKEHUS M NPEIOMIICHUS CBETA, 3aKOHbl COXPAHEHHS 3apsJ0BOr0 U
MaccoOBOI'0 YHCEN MPU AAEPHBIX PEAKIMSX, IPU ITOM J1aBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3alUCBHIBATH €T0
MaTEMaTHYECKOE BBIPAXKEHHUE;

. OOBSICHATh (PU3MUECKHE TIPOLECChl M CBOMCTBA Tel, B TOM 4YHUCI€ M B KOHTEKCTE€ CHUTyalui
IIPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATh NPUUUHHO--CIIEICTBEHHbBIE CBA3H, CTPOUTh O0bICHEHHE U3 2—3
JIOTHYECKUX IIaroB C OMOpOM Ha 2—3 M3y4YCHHBIX CBOMCTBAa (DM3MUYECKUX SBICHHUN, (PU3NYECKUX 3aKOHOB HWIIH
3aKOHOMEPHOCTEH;

o pemaTh pacy€THbIC 3a/1a4M (OMUPAIOIINECcs Ha CUCTEMY U3 2—3 ypaBHEHUIl), UCIIONB3Ys 3aKOHBI U (POPMYIIBL,
CBSI3bIBAIOIIME (PU3NUECKUE BETMUMHBL: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4M 3alMChIBaTh KPATKOE YCIOBUE, BBIABIIATh
HE/IOCTAIOIINE WM W30BITOYHBIC IaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE Ui PEUICHUS, TIPOBOJUTH
pacy€Thbl U OLIEHUBATh PEATUCTUYHOCTD [TOJYYEHHOTO 3HaUeHHsI (PU3MUECKON BETMUYHHBI;

o pacrmo3HaBaTh MPOOJIEMbI, KOTOPBIE MOXHO PEHIUTh IPU MOMOLIH (PU3UYECKHX METO/I0B, UCIOJb3Ys ONUCAHHE
UCCIIEIOBaHMs, BBIACIATH IPOBEPAEMOE IPEIINOJIOKEHUE, OLEHUBATh MPABWIBHOCTh IMOPSAAKA IPOBEICHUS
UCCIIEIOBaHMsL, JeaTh BBIBO/IbI, MHTEPIIPETUPOBATh PE3YyIbTaThl HAOIIOACHUMN U OIBITOB;

J IPOBOJUTH OMBITHI 110 HAOIIONEHUIO (PU3NYECKHX SBJICHUN WM (PU3HMUECKUX CBOMCTB TeN (M3yueHHE BTOPOTO
3akoHa HpIOTOHA, 3aKOHA COXPAaHEHUs SHEPTUH, 3aBUCUMOCTD I1€PHOJIa KOJIeOaHUI PYKUHHOTO MasiTHUKA OT MACChI
rpy3a 1 )kECTKOCTH MIPY>KUHBI U HE3aBUCUMOCTh OT aMIUIUTY/Ibl MaJIbIX KOJIEOAHUH, IPSMOIMHENHOE PaclipOCTpaHEHUE
CBeTa, pa3lio’KeHHe OeNoro CBeTa B CIEKTP, M3YUYEHUE CBOWCTB H300paKCHHS B IUIOCKOM 3€pKalie M CBOWCTB
n300pakeHusl IpeaMera B coOuparoleil jauH3e, HaONI0JIeHHE CIUIOIIHBIX M JMHEWYaThIX CIEKTPOB M3JIy4CHMS):
CaMOCTOSITEJIbHO COOMpaTh YCTAHOBKY M3 HM30BITOUHOTO Habopa 00OpYyJOBaHMS, ONUCHIBATH XOJ OIBITA U €ro
pe3yiabTaThl, GOPMYIUPOBATH BBIBODI;

. IPOBOJUTH TPU HEOOXOAWMOCTH CEPUIO MPSAMBIX H3MEPEHHH, ONpeAesss CpelHee 3HaYCHHE H3MEepseMOi
BeIMYMUHBI  ((POKYCHOE pACCTOSIHMEC COOMparomield JUH3bI), OOOCHOBBIBATH BBIOOp CIOco0a U3MEpPEHHS
(u3MepuTeIHLHOTO IPHOOPA);

. NPOBOJUTH HCCIIECIOBAHNUE 3aBUCUMOCTEH (PU3MUYECKMX BEIHYMH C HCIIOJB30BAaHHEM MPSIMBIX H3MEPEHUI
(3aBHCHMOCTH MTyTH OT BPEMEHH NPH PAaBHOYCKOPEHHOM JIBUKCHUHU 0€3 Ha4aJbHON CKOPOCTH, Mepruoja KojieOdaHui
MaTeMaTHYeCKOro MasTHUKAa OT JUIMHbI HHUTH, 3aBUCHUMOCTH YIJla OTPaK€HHUs CBeTa OT yIJla NaJEHUs U yIia
MIPEJIOMJICHUS OT yIJIa MaJIeHns): MJIAaHUPOBATh UCCIIEIOBAHKIE, CAMOCTOSITEIbHO COOMPATh YCTaHOBKY, (PUKCHPOBATH
pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3MUYECKMX BEJIMYMH B BMJIE TAaOMUI] U TpaduKOB, JeNaTh BBIBOJBI IO
pe3yJibTaTaM HCCIe0BaHMUS;

J IPOBOJUTh KOCBEHHBbIE H3MEPEHUs (U3NYECKUX BEIMYUH (CPEIHsSsl CKOPOCTh U YCKOpEHHE Teja IpHu
PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHHE CBOOOJHOIO MaJeHHs, *KECTKOCTb MPYXHUHBL, KO3(PPHUIMEHT TpeHus
CKOJIbJKEHUS, MeEXaHn4ecKasi padoTa U MOIIHOCTb, YacTOTa U MEpUoJl KojaeOaHUN MaTeMaTUYeCKOro W MPY>KUHHOTO
MasiTHUKOB, ONTHYECKas cujia COOMpAIOUIeW JIMH3bI, PaJUOAaKTUBHBIA ()OH): MIAHUPOBATh HU3MEPEHUs, cOOMpaTh
SKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBITIOJIHATH U3MEPEHMUSI, CIIEAYs IPEAJI0KEHHON HHCTPYKIIUH, BEIUUCIISATH 3HAUCHHE
BEJIMYMHBI M aHAJIM3UPOBATH MOJIyUYE€HHBIE PE3YIbTAThI C YUYETOM 3a/laHHON MOTPEIIHOCTH U3MEPEHHI;

o coOiroAaTh MpaBuiia TEXHUKU 0€30M1aCHOCTU IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

J pa3nuyaTh OCHOBHBIE MPU3HAKH N3YUYEHHBIX (PU3NYECKUX MOJIETICH: MaTepralibHasi ToUKa, a0COIIOTHO TBEPIOE
TeJ0, TOYEYHBIH UICTOUHUK CBETA, JIy4, TOHKas JIMH34, IJIaHEeTapHask MOJIeJIb aTOMa, HYKJIOHHAs! MOJIEJIb aTOMHOTO 51/1pa;
. XapaKTepu30BaTh MPUHIUIBI JEHCTBUS M3YyYEHHBIX NMPUOOPOB U TEXHUYECKHX YCTPOWCTB C OMOPOM Ha HUX

onmucaHus (B TOM 4YHCIE: CIIHIOMETp, TATYMKH TOJOXKEHHUsS, PACCTOSHUS W YCKOPEHHS, pakeTra, dXOJOT, OYKH,
NepUCKoI, (hoToanmapar, ONTHIECKHE CBETOBO/IbI, CIEKTPOCKOII, 103UMETp, Kamepa BuiibcoHa), HCHOIb3ys 3HaHUS O
CBOMCTBAX (PM3NYECKUX SIBIIEHUN U HEOOXOAUMBbIE (PU3NUYECKIE 3aKOHOMEPHOCTH;

J UCIIOJIb30BaTh CXEMBbl M CXEMaTHYHBIE PHCYHKH H3YyUYEHHBIX TEXHMYECKHX YCTPOMHCTB, HM3MEPHUTEIbHBIX
npUOOPOB U TEXHOJOTHUECKUX IPOLECCOB MPU PELICHUH Y4eOHO--NPaKTHUECKUX 3aJ]1ad, ONTHYECKUE CXEMBbI IS
MIOCTPOCHHUS U300paKEHHH B IJIOCKOM 3epKajie M cCOOMparouIeil TnH3e;

J NPUBOAUTH MPUMEPHI (HAXOAUTh MH(POPMAIMIO O MPHUMEpax) MPAKTUYECKOTO HCIOJb30BaHUS (PU3HMUECKUX
3HaHUI B MOBCEIHEBHOM >KM3HU Ui obecriedueHus: O€30MacHOCTH MPHU OOpaIlleHuu ¢ MpubopaMyu U TEXHUYECKHUMHU
YCTPOHMCTBAaMH, COXPAHEHHS 3A0POBhSI U COOTIOICHNST HOPM 3KOJIOTHYECKOTO ITOBEJICHNUS B OKPYKAIOIIEH cpene;

J OCYILECTBIIATh MOUCK MHPOpMALUU (PU3UUECKOro conepkaHus B MHTepHETe, caMOCTOATENbHO (hopMynupys
MOMCKOBBIN 3aIIPOC, HAXOUTh ITyTH OTIPEIENIEHUs IOCTOBEPHOCTH MOJIy4eHHON HH(POPMAIIMK Ha OCHOBE MMEIOIIUXCS
3HAHWH U JIOTIOJHHUTEIBHBIX HCTOUHHKOB;

J UCIOJIb30BaTh MPH BBHINOJIHEHUH YYEOHBIX 33/JaHUl HAy4YHO--TIONYJSIPHYIO JIMTEpaTypy (U3NYECKOro
CoJIepKaHusl, CIIPaBOYHBIE MaTepUaibl, pecypchl ceTd MHTepHeT, BiaaeTh npuéMamMu KOHCHEKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HH(OPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;



o co3/aBaTh COOCTBEHHBIC MHUCHMEHHbIE W YCTHBIC COOOIIEHHS Ha OCHOBE HH(MOPMAIMM U3 HECKOIBKUX
UCTOYHUKOB (PU3UYECKOTO COAEP KAHUS, MYOJUYHO MPEACTABIATh PE3yNbTaThl MPOSKTHON WM UCCIEI0BATEIbCKON
JEsTeIbHOCTH, IPU TOM I'PaMOTHO HCIOJIb30BATh N3YUEHHbIN MOHATHIHBINA annmapaT U3y4aeMoro pasiena (U3uKH U
COIIPOBO’KAATH BHICTYIICHHUE MPE3eHTAaIMEN C yu€TOM 0COOEHHOCTEH ayJUTOPUN CBEPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
Komirsectso wacos JJieKTpOHHBIE (HU(POBbBIE)
Ne i/m = HammeHoBaHMe pa3jiesioB H TeM MPOrpaMMbl Konrpoubusie Ilpakruyeckue 06DAI0BATENBHEIE PECYPChE
Bcero padoThI padoThI

Paznen 1. ®u3nka u €€ posib B NO3HAHUHU OKPYKAKOIIEr0 MUPa
1.1 dusnKa - HayKa O IPUPOJIE 2 bu6muoreka IIOK https://m.edsoo.ru/7f416194
1.2 Du3HUeCKUE BEITMUIHHBI 2 1 bubnrorexa LIOK https://m.edsoo.ru/7f416194
13 EcTecTBeHHOHAYYHBII METO/] TO3HAHUS 2 1 bubnunoreka LIOK https://m.edsoo.ru/7f416194
Hroro mo pazneny 6
Pa3nea 2. IlepBoHayaibHble CBeIeHHS O CTPOEHHH BellecTBA
2.1 CtpoeHue BelecTa 1 bubnunoreka LIOK https://m.edsoo.ru/7f416194
2.2 JIBYOKEHHE U B3aUMO/ICHCTBHE YaCTHUIL BEIIECTBA 2 1 bub6mmorexa [ITOK https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEILIECTBA 2 bubmmorexa LIOK https://m.edsoo.ru/7f416194
Wtoro no pazneny 5
Pa3ngen 3. /IBu:xeHHe 1 B3aUMoaelicTBHE TeJl
3.1 MexaHn4ecKoe ABUKEHUE 3 bubmmorexa LIOK https://m.edsoo.ru/7f416194
3.2 Wuepuwsi, Macca, IIOTHOCTb 4 1 bubmmorexa LIOK https://m.edsoo.ru/7f416194
3.3 Cuna. Buns! cun 14 1 2 bubmmoreka ITOK https://m.edsoo.ru/7f416194
Wtoro no pazneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH U Ta30B
41  Aasnenne. llepenaya napnenns TeEpabIMH 3 Bu6nnorexa ITOK https://m.edso0.ru/7f416194

TENIAMH, JKUJAKOCTSIMH M Ta3aMu
4.2 JlaBiieHue KHIKOCTH 5 bu6muoreka IIOK https://m.edsoo.ru/7f416194
4.3 ATMmocdepHoe 1aBiIeHue 6 bubmuoreka LIOK https://m.edso00.ru/7f416194
4.4 JIeHCTBUE KHJKOCTH H asa Ha NOrpyKEHHOC B 7 1 3 bub6muoreka [IOK https://m.edsoo.ru/7f416194

HUX TEJI0
Hroro no pasneny 21
Pa3nea 5. PaGora n MOIIHOCTD. JHEpPrus
51 Pabora 1 MoIHOCTH 3 1 bubmnuoreka IJOK https://m.edsoo.ru/7f416194
5.2 ITpocTbie MeXaHU3MBbI 5 1 bubnmnoreka LIOK https://m.edsoo.ru/7f416194
5.3 MexaHnuecKasi SHeprust 4 1 1 bubnmnoreka LIOK https://m.edsoo.ru/7f416194
Wtoro no pazneny 12
PesepBHOE Bpemst 3
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‘ OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 12

8 KJIACC

Komriecrso tacon JuaexkTpoHHbIe (HU(pPOBbHIE)

J
Nen/m  HaumeHoBaHHe pa3jieJioB M TeM NMPOrPaMMbI Beero Kontposabnbie IIpakTuyeckue 06pazoBaTeIbHbIE peCypeht
padoThI padoThI
Pasznea 1. TemsioBbie ABJICHUSA
1.1 CTpoeHue 1 CBOICTBA BEIIECTBA 7 bubnunoreka LIOK https://m.edsoo.ru/7f4181ce
1.2 TerutoBble MpoIIECCHI 21 1 5 bubnunoreka LIOK https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pazjen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUSI
2.1 aﬂeKTquue CKHC 3apA/1bl. 3aPKCHHEIC TENa 1 HX 7 1 bubmuorexa LIOK https://m.edsoo.ru/7f4181ce
B3aUMO/ICHCTBHE

2.2 [ToCTOSIHHBIH IEKTPHUUECKUI TOK 20 1 7 bubaunorexa [IOK https://m.edsoo.ru/7f4181ce
2.3 MarauTHBIC SIBICHUS 6 1 1.5 bubmmorexa LIOK https://m.edsoo.ru/7f4181ce
2.4 DJeKTpOMarHUTHAsE UHITYKIIUS 4 bubnunoreka LIOK https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 37
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 3 14.5
9 KJIACC

Komutiectro Hacon DJIeKTpOHHbIe (LM (ppoBbIE)
Nenn/m | HammeHoBaHmMe pa3iesioB U TeM NPOrPaMMBbI Beero Konrpoabnblie IIpakTnueckue 06PA30BATEBHBIE PECYPChI

padoThI padoThI
Pa3zpnen 1. MexaHuveckne siBJCHUSA
1.1 MexaHmeckoe JBIKEHHE 1 CIIOCOOEL ero 10 1 bubnuorexa [IOK https://m.edsoo.ru/7f41a4a6
OITMCaHUs

1.2 BsaumoseiicTBue Ten 20 1 3 bubmmorexa LIOK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPaHECHUS 10 3 bubnunorexa [IOK https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 40
Pa3nes 2. Mexanndeckne Kos1e0aHUsI M BOJHBI
2.1 MexaHn4yeckue KoJieOaHus 7 3 bubnrorexa LIOK https://m.edsoo.ru/7f41a4a6
2.2 MexaHuueckue BOJIHBI. 3BYK 8 1 3 bubnmnoreka LIOK https://m.edsoo.ru/7f41a4a6
Htoro no paszneny 15
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Pa3znen 3. DiieKTPOMArHUTHOE 110JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI

3.1 Bagﬂengommmme TOJIC M SICKTPOMATHHUTHBIC 6 2 bubnrorexa LIOK https://m.edsoo.ru/7f41a4a6

Hroro mo pazneny 6

Pasnen 4. CBeToBbI€ SIBJICHUA

4.1 3aKOHBI PACIIPOCTPAHEHHUS CBETA 6 2 bub6mmoreka ITOK https://m.edsoo.ru/7f41a4a6

4.2 JIMH3BI ¥ ONTHYECKHE IPUOOPHI 6 3 bu6muoreka ITOK https://m.edsoo.ru/7f41a4a6

4.3 PaznosxeHre 6e0ro CBETa B CIIEKTP 3 2 bu6muoreka ITOK https://m.edsoo.ru/7f41a4a6

Hroro no pazueny 15

Pa3pen 5. KBanToBble iBJICHUSA

5.1 VcnyckaHue U MOTIONICHHE CBETa aTOMOM 4 1 bubmmorexa LIOK https://m.edsoo.ru/7f41a4a6

5.2 CtpoeHue aTOMHOTO sipa 6 1 bubnunoreka LIOK https://m.edsoo.ru/7f41a4a6

53 SInepHble peakiun 7 1 bubnunoreka LIOK https://m.edsoo.ru/7f41a4a6

Uroro no pazneny 17

Pa3nea 6. IloBTopuTe1bHO-000011aI0IIM I MOAYJIb

6.1 [oTopenne n 0dobumenne conepxanns Kypea 9 2 bu6nuoreka IIOK https://m.edsoo.ru/7f41a4a6
busuku 3a 7-9 kimace

Htoro no pazneny 9

OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 102 27 ‘
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YYEBHO-METOJIUYECKOE OBECIIEYUEHUE OBPA30OBATEJIBHOT'O ITPOLLECCA
OBSA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI IJIS1 YHEHHUKA

» ®usnka, 7 xknace/ [epoimkun .M., BanoB A.U., Axumoneproe oo6miectBo «M3narensctBo «IIpocBeriennes
» dusuka, 9 xnacc/ [eppimkua .M., I'yrhuk E.M., BanoB A.U., [lerpoBa M.A., AkiinoHepHOe 00111eCTBO
«M3narenscTBO «lIpocBemenune»

» dusuka, 8 knacc/ [epsimkua .M., UBanos A.U., Akiimoneproe oomectBo «M31aTenbcTBO

«IIpocBemenney METOAUYECKHUE MATEPUAJIBI JUISI YYUTEJISA

» ®usmka, 7 xknace/ [epoimkun .M., BanoB A.U., Akumoneproe oo6miectBo «M3narensctBo «IIpocBemieHne»
» dusuka, 9 xknacc/ [eppimkua .M., I'yrhuk E.M., BanoB A.U., [TerpoBa M.A., AKITnoHEepHOE 0OIIECTBO
«M3narenbcTBO «lIpocBemenune»

» dusuka, 8 knacc/ [eppimkun .M., UBanos A.U., Akiimoneproe oomectBo «M31aTenbcTBO

MU D®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
https://www.yaklass.ru/p/fizika
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