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INOACHUTEJIBHAS 3AIINCKA

PaGouast mporpamma o npeamerty «®duzuka» B 7-9 kimaccax MBOY «COII Ne 2 ¢
KaJIeTCKUMU KJIaccaMi» COCTaBIIeHa U pean3yeTcsl MOJHOCThI0 B cooTBeTcTBHM ¢ DPII o
npeamety «duzukay s 7-9 KIaccos.

[Tporpamma 1o ¢u3uKe Ha ypOBHE OCHOBHOI'O 00ILlero 00pa3oBaHMs COCTABJICHA HA
OCHOBE TIOJIOKCHHM M TPEOOBaHUH K pe3yibTaTaM OCBOCHHs Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3oBatenbHOU nporpaMmel, npezacrasieHHbx B PI'OC 000, a Taxxke ¢ yuétom
benepasibHON paboyeit mporpaMmbl Bocriutanus 1 KoHmeniuu npemnojaBanusi y4eOHOro
npeamera « DU3uKa.

Copep:xaHue mporpaMMsl Mo (pU3HMKe HANpaBiIeHO Ha (OPMUPOBAHUE €CTECTBEHHO-
HAY4YHOI rpaMOTHOCTH O0YyYarOIUXCs U OpraHU3alyIo U3ydyeHus! PU3MKHU Ha 1eATeIbHOCTHON
ocHOBe. B nporpamme 1o (pu3Mke y4UTHIBaOTCS BOZMOKHOCTH Y4EOHOTO MpeMETa B
peanuzanuu TpedoBanuii ®I'OC OO0 k mIaHUPyEeMbIM JTUYHOCTHBIM U METANPEIMETHBIM
pe3ynbraTaM 00y4YeHus, a TAaK)Ke MEXKIIPEAMETHBIE CBSI3U €CTECTBEHHOHAYUHBIX YUEOHbIX
MIPEIMETOB HAa YPOBHE OCHOBHOT'O 00IIIEr0 00pa30BaHMUS.

[IporpaMma 1o pu3mKe ycTaHaBIMBAECT paclpeesieHne yueOHoro MaTepuara 1o rogam
o0yueHus (1o Ki1accam), npeasaraeT NIpUMEpPHYIO MOCIEe0BATEIbHOCTh U3YUEHHS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJIEPKaHUS U YUETE BO3PACTHBIX
0co0eHHOCTEH 00yUJaroxcs.

[Iporpamma 1o ¢usmuke pazpaboTaHa ¢ LIEJIbI0 0Ka3aHUS METOIUYECKON TOMOLIY YUUTEIIO
B CO3JIaHMM paboyeil mporpamMmbl 0 y4eOHOMY MTPEIMETY.

du3uKa ABIAETCA CUCTEMOOOPA3YIOILNM /ISl €CTECTBEHHOHAYUHBIX Y4€OHBIX ITPEIMETOB,
MOCKOJIbKY (PM3UUECKUE 3aKOHBI JISKAT B OCHOBE TPOLIECCOB U SIBJICHUI, N3y4aeMbIX XUMHEH,
Ouosoruei, acTpoHOMueH U HU3NIECKOl reorpadueii, BHOCUT BKJIAJ] B €CTECTBEHHOHAYYHYIO
KapTUHY MUPA, IPEIOCTABISACT Hanboiee sicHble 00pa3Iibl IPUMEHEHUS! HAy4HOTO0 METO/Ia
IIO3HAHUS, TO €CTh CII0CO0A NOTYYEHUs JOCTOBEPHBIX 3HAHUH O MUDE.

OpnHa 3 M1aBHBIX 33134 GU3nuecKoro 00pa3oBaHus B CTPYKType 0011ero oopa3zoBanus
COCTOUT B (JOPMHUPOBAHUH €CTECTBEHHOHAYYHON I'PaMOTHOCTH U MHTEpEca K HAyKe Y
00yJaromuxcs.

N3yuenne ¢pu3nku Ha 0a30BOM ypOBHE IPEAIOIAraeT OBJIaJIeHUE CIIETyIOLUMU
KOMIIETEHTHOCTSIMH, XapaKTEpU3YIOLUIMMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTb!

HAY4YHO OOBSACHSATH SBJICHMUS,
OLICHUBATh U TOHUMATh 0COOEHHOCTH HayYHOI'O UCCIICIOBAHMS;

MHTEPIPETUPOBATH JIaHHBIE M UCIIOIb30BATh HAYYHbIE JOKA3aTEIbCTBA AJIS MIOJIYYE€HUS BHIBOJIOB.
[enn uzydyenust pu3uKU HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHus OMPEICIICHBI B
Konuenuuu npenonaBanus yue6Horo npeamera «Ousmnka» B 00pa3oBaTelbHbIX OpraHU3aLUsAX

Poccuiickoit @enepannu, peaan3yonux OCHOBHbIE 00111e00pa3oBaTeIbHbIC IPOIPAMMBI,
yTBepKIEHHOM penenrneM Komerun Munucrepctsa npocpenienus Poccutlickoit @enepanuu
(mpotokoun ot 3 nekadps 2019 r. Ne [IK4BH).

Henu n3yyenus PpU3nKu:
nproOpeTeHne NHTepeca U CTPEMIIEHHS 00YyJaOLINXCsl K HAYYHOMY M3YUYEHHIO TPUPOIBI,
pa3BUTHE UX UHTEJUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;
pa3BUTHE NPEACTABICHUN O HAYYHOM METO/IE TIO3HAHUS U (POPMHUPOBAHUE HCCIIEIOBATEIHCKOTO
OTHOILIECHHUS K OKPYXKAIOLIUM SIBJICHUSM;
(dopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3yu4eHUs] OCHOB CTPOCHHUS MaTepHU
U QyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
(dbopMHpOBaHKE PEICTABICHUI O POITU (PU3HUKH [T Pa3BUTHA APYTUX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHA;
pa3BUTHE NPEACTABICHUN O BO3MOXHBIX cepax Oyaymiei mpodeccuoHaIbHON 1eATeNbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOATOTOBKA K JabHENIIEMy OOyUYE€HHIO B 3TOM HalpaBJIEHUH.



JlocTukeHne ITUX LeNel MporpaMMBI 10 (U3KKE Ha YPOBHE OCHOBHOI'O OOLIETO
o0pa3oBaHMs 00ECTIEUNBACTCS PEUICHHEM CIEAYIOUINX 3a/4a4:
npruoOpeTeHne 3HaHuH O TUCKPETHOM CTPOCHUH BEIECTBA, O MEXaHUYECKUX, TETUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSAX;
IPHOOpPETEHUE YMEHUH OIUCHIBATh U OOBSACHATH (PU3MUYCCKUE SBJICHHS C UCIIOJIB30BaHUEM
MOJTy4YEHHBIX 3HAHUI;
OCBOEHHE METOJIOB PEIICHUS TPOCTEHIINX PaCUETHBIX 3a/1a4 C UCII0JIb30BAHUEM (PU3HUECKUX
MoOJIeJIei, TBOPUYECKUX U MPAKTUKOOPUEHTHUPOBAHHBIX 3aa4;
pa3BUTHE YMEHUN HAOIIOaTh MPUPOIHBIC SBJICHHS U BBITIOIHSATE OIBITHI, TJAOOPATOPHBIE
paboThI U SKCIIEPUMEHTAIBHBIE HCCIEAOBAHUS C UCTIOIB30BAHUEM U3MEPUTEIBHBIX MPUOOPOB;
OCBOCHHE MPUEMOB pabOTHI ¢ HH(pOpMaIel GU3NIECKOTO COIepKaHus, BKIOYast HHPOPMAITHIO
0 COBPEMEHHBIX JOCTHKEHHSIX (DU3HUKH, aHATN3 U KPUTUYECKOE OlICHUBaHUE MH(OpMAIIHH;
3HAKOMCTBO O c(hepamu nmpodeCcCHOHATBHON NeATEILHOCTH, CBI3aHHBIMU C (DU3UKOHU, U
COBPEMEHHBIMH TEXHOJIOTUSIMU, OCHOBAHHBIMU Ha TOCTHKEHUSIX (PU3NUECKON HAYKH.

Ha u3yuenune ¢pusuku (6a30BbIi ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs
otBouTCcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heelni0), B 8 kiacce — 68 yacos (2 yaca B
Heneno), B 9 kitacce — 102 vaca (3 yaca B Henenio).

[Ipennaraemslii B mporpamMme 1o pu3uKe rnepeueHb J1adbopaTOPHBIX padOT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBINA XapaKTep, YUUTelb AeJaeT BEIOOp MpoBeaeHHs J1a00paTOPHBIX paboT U
OTBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00YyUarOIINXCsl, CIIMCKA SKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeTIaraeMbIX B paMKax OCHOBHOT'O I'OCYJapCTBEHHOI'O 3K3aMeHa 1o (hU3UKe.

COJAEPKAHUE OBYYEHUA

7 KJIIACC

Pa3znen 1. dusuka u e€ poJib B NO3HAHNH OKPYKAIOLIEro MUpa.

®usuka — Hayka o npupoze. SAsnenus npupoasl. GusndecKkue sABICHUA: MEXaHUYECKUE,
TEIJIOBBIE, IJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BeaMuuHbL. M3mepenne ¢puzndyeckux BenuunH. Guzndeckue npudopsl.
[TorpemHocTs u3MepeHuii. MexxyHapoaHas CUCTEMA €IUHHII.

Kak ¢u3uka u npyrue ecrecTBEHHbIC HAYKH U3Yy4atoT npupoay. EctecTBeHHOHayuHBIN
METO/I IO3HAHMS: HaOII0IeHNE, TOCTAHOBKA HAYYHOT'O BOIIPOCA, BHIIBUKEHHUE TUIIOTE3,
HKCIEPUMEHT IO POBEPKE TUIOTE3, 00BSICHEHUE HA0II0JaeMOoT0 siBiieHus. Onrcanue
(bU3UYECKUX SIBICHUHN C TTOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. Mexanuueckue, TEIJIOBbIE, DJIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE SBJICHUS.
2. ®usznueckue npudopsl U IpoLeaypa MPSIMbIX U3MEPEHUH aHAIOTOBBIM U LIU(POBBIM
puoOpOM.
Jlabopamopuvie pabomot u onvimel.
Omnpenenenye HeHbl JeIeHUs KAl K3MEPUTEIHLHOTO MPUoopa.
W3mepenne paccTOSHUN.
N3mepenne o0bEMa )KUIKOCTH B TBEPIOTO Tea.
Ornpenenenne pa3MepoB MaJIbIX TEJ.
W3mepenue teMiepaTypbl IpyU MOMOLIH KUJKOCTHOIO TEPMOMETPA U JaTUMKA
TEMIIEpaTypBhl.
6. IlpoBexenue uccineq0BaHUs IO MPOBEPKE TUIIOTE3bI: JAIBHOCTD MOJIETA APUKA,
MYIEHHOTO TOPU30HTANILHO, TeM OO0JIbIlIe, YeM OOJIbIIIE BHICOTA MyCKa.

arwONE

Pasnen 2. [lepBoHayaibHbIe CBeAeHNS 0 CTPOCHUH BellleCTBA.
CrpoeHue BemecTBa: aToMbl M MOJIEKYJIbI, UX pa3Mepbl. OTBITHI, JOKa3bIBAIOLIIE
JIUCKPETHOE CTPOCHUE BEIIECTBA.



JIBmkeHne gacTuil BeniecTBa. CBsi3b CKOPOCTH JIBFKEHUST YACTHUIL C TEMITEPATYPOH.
bpoynoBckoe nBmxenue, muddysus. BzaumozeiicTBue yacTuil BeECTBA: MPUTSIKEHHUE U
OTTaJKWBaHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOEHHUE ra30B, )KUIKOCTEH U TBEPABIX
(KpHCTATMIECKUX ) TeJI. B3aMMOCBSI3b MEXKTy CBOMCTBAMU BEIIECTB B PA3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHOMOJICKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JIBHIKCHHUS.
2. Habmronenue nuddysuu.
3. HaOmoneHue sBiieHUH, OOBSICHSIFOIIMXCS IPUTSHKSHUEM HITH OTTATKUBAHUEM YaCTHI]
BEIIIECTBA.
Jlabopamopnuvie pabomel u onvimel.
1. Ouenka quameTpa aToMa METOJOM PSAOB (C HCTONb30BaHuEeM (GoTorpaduii).
2. OTmbITH IO HAOJTFOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.
3. OmnbIThI M0 OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO MPUTSIKECHUS.

Pasnen 3. /IBukeHune u B3aumojieiicTeue Tel.

Mexanudeckoe aBHxkeHHE. PaBHOMEpHOE 1 HepaBHOMEpHOE IBIKEeHHE. CKOPOCTD.
CpenHsis CKOpOCTh IPU HEPABHOMEPHOM JBUKEHUU. Pacu€T myTu u BpeMEeHU ABUKEHUS.

SBnenue uHepuu. 3aKoH HHEPIMU. B3anMoaeiicTBre Ten Kak MpUuInHA N3MEHECHHS
CKOPOCTH JIBMKE€HHUsI Tesl. Macca Kak Mmepa uHepTHOCTH Teia. [InotHocTs BeuectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHHIIE 00bEMa BEIIECTBA.

Cuiia kak XxapakTepucTuka B3aumojiercTus tesl. Cuia ynpyroctu u 3akoH ['yka.
N3mepenne cuiibl C MIOMOUIBIO JUHAMOMETpa. SBineHue TArorenus u cuia Tsoxectu. Cuna
TSKECTU Ha Apyrux mianerax. Bec tena. HeBecomocts. CnioskeHue cuil, HalrpaBiIeHHBIX 1O
oaHoil mpsimoi. PaBHoaericTByromas cuit. Cuna TpeHus. TpeHrue CKOIbKEHUS U TPEHUE TTOKOS.
Tpenue B IpUpOAE U TEXHUKE.

/emoncmpayuu.
Hab6nroneHne MexaHU4ecKoro IBHKEHUS Tela.
N3Mepenne CKOpoCTH MPSMOJIUHEUHOTO JBUKECHHUS.
HaGnronenue sSBJICHUSI HHEPITUH.
HalGmronenne naMeHeHus: CKOPOCTH MPU B3aMMOICHCTBUH TEJL.
CpaBHeHHME Macc M0 B3aUMOJEHCTBUIO TEJl.
CI10’)keHHe CuJl, HalTPaBJICHHBIX 110 OJHOU MPSIMOM.
Jlabopamopusie pabomot u onvimel.
1. Ompenenenuie CKOPOCTU PaBHOMEPHOT'O ABMKEHHUS (IIapuKa B KHUIKOCTH, MOJAEIN
AIIEKTPUYECKOTO aBTOMOOWIIS M TaK Jaiee).
2. OmnpezneneHue cpeHe CKOPOCTH CKOJbKEHHs OpycKa WM IIapHuKa 10 HAKJIOHHOM
MJIOCKOCTH.
OrnpezeneHne MmI0THOCTH TBEPAOTO Tea.
OnbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTshkeHU (edopMalin) Npy>KUHBI OT
MIPUIIOKEHHOM CHUJIBI.
5. OmbIThL, AEMOHCTPUPYIOLINE 3aBUCUMOCTD CUJIbI TPEHHUS CKOJIBKEHHUS OT Beca Tela U
XapaxkTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.
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Paspnen 4. laBiieHue TBEPABIX TeJl, dKHIAKOCTEH M ra3oB.

Hasnenue. CriocoObl yMEHBILIEHUS U YBEIWYECHUs AaBieHUs. JlaBieHue raza. 3aBUCUMOCTb
JaBJICHU ra3a oT 00béMa, Temneparypsl. [lepenaua naBieHus TBEPABIMU TEIAMH, KUAKOCTIMH
u razamu. 3akoH [lackans. [ITHeBMaTHUecKkue MaluHbl. 3aBUCUMOCTD J1aBJICHUS )KUKOCTU OT
riyounsl. ['unpocratudeckuii napanokce. CooOmaromuecs cocyasl. I uapaBnuueckue
MEXaHU3MBI.



Atmocdepa 3emin u atMmocepHoe naBieHne. [IpuauHbI CyIIecTBOBaHUS BO3AYIITHOM
o6onouku 3emnn. OnbiT Toppuuennu. M3mepenne atmocdepHOro naBieHus. 3aBUCUMOCTh
aTMoc(hepHOTro JaBICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [IpuOops! 1yist u3mMepeHust
aTMoc(epHOTro JaBICHHUS.

JleficTBrE ®KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BriTankuBaromas (apXxumeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxoraBanue.

Hemoncmpayuu.

3aBUCHUMOCTbD JaBJICHUS T'a3a OT TEMIIEPATYPBI.

[lepenada naBneHUs KUIKOCTHIO U TA30M.

Coobmmaromuecs: CoCybl.

I'mnpaBnnyeckuii npecc.

[TposiBnenue neicTBust aTMOCHEpPHOTO JaBICHHUS.

3aBHUCHMOCTH BBITAIKHUBAIOMICH CHIIBI OT 00bEMa MOTPYKEHHOM YaCTH Tea U INIOTHOCTH
JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIECH CUIIbI BECY BBITECHEHHOM )KUIKOCTH.

8. VYcnoBwue maaBaHuUs Tell: TUIABAHUE WM MOTPYKEHUE TNl B 3aBUCUMOCTH OT
COOTHOIICHUS TUIOTHOCTEH TeJla U KUIKOCTH.

Jlabopamopusvie pabomot u onvimel.

1. HccnenoBaHue 3aBUCHMOCTH Beca Tejla B BOJIE OT 00BbEMA MOTPYKEHHON B KUIKOCTh
YacTH TeJa.

2. OmpeneneHue BRITATKUBAIONICH CHIIBI, ICHCTBYIOMICH HA TEJO, MOTPYKEHHOE B
JKUJIKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHJIBI, ICHCTBYIOMIEH HA TEJIO B KUIKOCTH,
OT Macchl TeJa.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKMBAIOIIEH CHJIBI, JCHCTBYIOIIEH Ha
TEJIO B XKHUJIKOCTH, OT 00bEMa MOrPYKEHHOM B KUAKOCTh YaCTU TeJla U OT IUNIOTHOCTH
AKUIKOCTH.

5. KonctpynpoBanue apeoMeTpa Wik KOHCTPYUPOBAHUE JIOAKHU U OIpeIeIeHHE e
TPy30MO0ABEMHOCTH.

ouhkwdE
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPrus.

Mexanunueckas pabota. MOITHOCTb.

[IpocTeie MexaHU3MBIL: pbIYyar, 0JI0K, HAKJIOHHAs MIIOCKOCTh. [IpaBuiio paBHOBecus pbryara.
[TpumeHeHue npaBuiIa paBHOBECHS pblyara K 0JIOKy. «3050Toe npaBuioy» Mexanuku. KI1J]
IIPOCTBIX MeXaHU3MOB. [IpocThie MeXaHU3MbI B OBITY U TEXHUKE.

Mexannueckas 3Heprus. Kunernueckas u noreHuuaibHas sHeprus. [Ipespaiienne ogHOro
BHJIa MEXaHUYECKOUW SHEPTUM B APYroi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepbl NPOCTHIX MEXaHU3MOB.

Jlabopamopuvie pabomot u onvimel.

1. Ompenenenuie pabOThI CUIIBI TPEHUS TIPU PABHOMEPHOM JBUKEHUHU TeJa MO
TOPU30HTAIILHOMN MOBEPXHOCTH.

2. HccnenoBanue yclIOBHI paBHOBECHS pblyara.

3. Usmepenne KII/] HakTOHHOM MJIOCKOCTH.

4. V3yueHue 3aKOHA COXPAaHEHUS MEXaHUYECKOM SHEPTUU.

8 KUIACC

Pa3pen 6. TerioBblie IBJICHUS.

OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOpUHU CTPOEHHUS BelllecTBa. Macca
U pa3Mepbl aTOMOB M MOJIEKYJ1. OTIBITHI, TOITBEPHKAAOLINE OCHOBHBIE ITOJI0KEHUS
MOJIEKYJISIPHOKHUHETUYECKON TEOPHH.



Mopenu TBEPIOTO, JKUIKOTO U Ta3000pa3HOr0 COCTOSTHUMN BemiecTBa. Kpucrannuieckue u
amop(Hsbie Tena. OObsICHEHHE CBONCTB ra30B, )KUIKOCTEH U TBEPABIX TE HA OCHOBE MOJIOKEHUN
MOJICKYJIIPHO-KUHETUYECKOU Teopun. CMayrBaHUE U KaMWUIIpHBIC ABJICHU. TernoBoe
pacilupeHue U cxxaTue.

Temnepatypa. CBs3b TEMIIEpaTyphl CO CKOPOCTHIO TEIIOBOTO JIBUYKEHUS YaCTHULL.
Buytpennss sHeprusi. CriocoObl H3MEHEHUSI BHYTPEHHEH SHEPTUu: Terionepeaada u
coBeplIeHre padboThl. Bupl Terionepenaun: TEIIONPOBOAHOCT, KOHBEKIHS, U3IyUECHHUE.

KonnuecTBo TemnoTel. Y aenbHas TEIIOEMKOCTD BelecTBa. TermiooOMeH U TemIoBoe
paBHOBecHe. Y paBHEHHE TeIUIOBOro Oananca. [lnaBienue u oTBepaeBaHNEe KPUCTAIIIMUECKUX
BelIecTB. Y AelbHas TeruioTa miasienus. [lapoobpazoBanue u konaeHcanus. Vcnapenue.
Kunenwue. Y nenpHas Terora mapooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhl KUIICHHS OT
aTMoc(epHOTo JaBICHHUS.

Brnaxnocts Bo3myxa.

DHeprus TOIIMBA. Y IebHAas TEIIOTa CrOPaHUSI.

[Tpunuuns! padotsl TeroBbix asurareneii KI1/1 rerosoro asuraresns. TemnoBbie
JIBUTATEIH U 3aLIUTa OKPYXKaIOLEl Cpeibl.
3aKOH COXpaHEeHMsI U MIPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIpOLeccax.
Hemoncmpayuu.

HaGmronenne 6poyHOBCKOTO JBHKEHUS.
Ha6monenue nuddysun.
HaGnronenue siBneHnii CMauyuBaHMsI ¥ KalTMJUISIPHBIX SIBJICHU.
HalnroeHue TemioBoro pacimpeHust Tedl.
V3MmeHeHune 1aBlieHus ra3a pu U3MEHEHUH 00bEMa U HarpeBaHUM WU OXJIAXKICHUU.
[IpaBuna u3aMepeHus TeMIepaTypsbl.
Bunael Terionepenayn.
OxJaxeHre Ipu COBEPIICHUH PaOOTHI.
Harpesanue npu coepuieHny paboThl BHEUTHUMH CHUJIaMH.
10 CpaBHeHue TENI0EMKOCTEN Pa3INYHbIX BEILIECTB.
11. HaOironeHre KUIIEHUs.
12. HaGnroeHue nocTosHCTBA TEMIIEPATYPHI ITPU TUIABJICHUU.
13. Mojeny TEIUIOBBIX IBUTATEEH.
Jlabopamopusie pabomot u onvimel.
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUS.
OIbITHI 110 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnbIThI 1O HAOJIOEHUIO TETJIOBOTO PACIIMPEHUSI Fa30B, JKUJKOCTEH U TBEPIBIX TEJI.
Omnpenenenue JaBICHUS BO3yXa B OAJUIOHE IIIIPHIIA.
OnbIThI, IEMOHCTPUPYIOIIME 3aBUCUMOCTD JaBJIEHUS BO3yXa OT €ro 00bEéMa u
HArpeBaHUs WIN OXJIKICHUS.
6. IIpoBepka runoresbl JMHEHHON 3aBUCIMOCTH JJTUHBI CTOJIOMKA )KUIKOCTH B
TEPMOMETPHUYECKOI TPyOKe OT TeMIIEepaTypHhI.
7. HaOnronenue naMeHeHUs BHYTPEHHEH SHEPTUU Tesa B pe3ysibTaTe Terionepe1adu u
paboThI BHEITHUX CHIL
WccnenoBanue sSBJIEHUS TEIII000OMEHA TIPH CMEIIMBAHUH XOJIOIHON U TOPSIYEH BOJIBI.
9. Ompeznenenue KOINYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOU MPH TEIJIOOOMEHE C HATPETHIM
METaJUTMYECKUM IIWIHHIPOM.
10. Ompenenenue yaenbHOM TEMIOEMKOCTH BEIIECTBA.
11. UccnenoBanue mpoiiecca UCIapEHHUs.
12. OmnpeneneHrie OTHOCUTENBHOMN BIaKHOCTH BO3TyXa.
13. Onpenenenue yaenbHON TETUIOTHI TUTABICHUS JIb/IA.
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Pasnen 7. DiekTpuyeckne U MArHUTHbIE SIBJICHUSI.



Onexrpuzanms Tes. J[Ba poaa IeKTpUYecKrX 3apsa0B. BzanmoneiicTBre 3apsKeHHBIX
ten. 3akoH KyrnoHa (3aBUCHMOCTD CHJIBI B3aMMOACHCTBHS 3apSXKEHHBIX Tl OT BEJTHUHHBI
3apsIIOB M PACCTOSIHUSI MEXKIY TEJIaMH).

DnexTpuueckoe mosie. Hampsuk€HHOCTD 37eKTpUYecKoro nojs. [IpuHun cynepno3unuu
AIIEKTPUYECKHUX M0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu 3nekTpudeckux 3apsaoB. DIeMeHTapHbI a1ekTpuueckuii 3apsa. CtpoeHue
aToma. [IpoBOTHUKY M TUAIIEKTPUKHU. 3aKOH COXPAaHEHHSI AJIEKTPHUECKOTO 3apsiia.

DNeKTpUUecKuil TOK. Y CI0BHUS CYIIECTBOBAHUS AJIEKTPUUYECKOTr0 TOKA. MIcTOUHMKN
MOCTOSTHHOTO TOKa. JIeWCTBHS SJIEKTPUIECKOTO TOKA (TETUIOBOE, XUMHYECKOE, MArHUTHOER).
DNEeKTPUUECKUI TOK B )KUJKOCTAX U Ta3ax.

Onexrpuueckas nenb. Cuna Toka. DiekTpuieckoe HanpsbkeHue. ConpoTuBiieHUe
IPOBOJHMKA. Y A€IbHOE CONPOTUBIICHHE BeliecTBa. 3akoH OMa i yyacTKa LemH.
[TocnenoBarenbHOE U HapajlieIbHOE COETUHEHHE TPOBOJHUKOB.

PaboTa 1 MOIIHOCTB 37eKTpHUECcKOro Toka. 3akoH J[xoyns—Jlenua. Dnekrpuueckue nenu
U TIOTPEOUTENN DIIEKTPUIECKOMN SHEpTuH B ObITY. KOpoTKOE 3aMbIKaHHE.

[TocTostHHBIE MarHUTHl. B3aumozelcTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE TOJe.
MarnuTHO€ 1moJjie 3eMJId U €ro 3HaueHue I sku3Hu Ha 3emute. OnbIT OpcTeaa. MarHuTHoe moje
3JIEKTPUYECKOr0 TOKa. [[puMeHeHune 371eKTpOMarHuToB B TEXHUKE. J{eficTBre MarHUTHOTO MOJIst
Ha MMPOBOJIHUK C TOKOM. DJIEKTPOIBUTATENb TOCTOSTHHOTO TOKa. Mcmonb30Banue
AJIEKTPOABUTraTENeH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OmnerTel @apanes. SABnenue anekTpoMarauTHON nHAYKIHK. [IpaBuiio Jlenma.
Onextporenepatop. CriocoObl MOMTyYeHHs! NEKTPHUUECKON IHEPTUU. DIIEKTPOCTAHIIUH Ha
BO300HOBJISIEMbIX HCTOUHHUKAX YHEPTHH.

Hemoncmpayuu.
DJeKTpu3anus Tell.
JIBa pojia 9J€KTPUUECKUX 3apsi/I0B M B3aUMO/ICHCTBHE 3aPsKEHHBIX TEIL.
Y CTpoRCTBO U IEUCTBUE AIEKTPOCKOTIA.
DneKTpOoCTaTHUECKast UHIYKIIHSL.
3aKOH COXpaHEeHHUsI SIEKTPUUECKUX 3apsI0B.
IIpOBOHUKY U TUDIIEKTPUKH.
MonenrpoBaHue CUIOBBIX JIUHUI 3JIEKTPUUECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JlelicTBUA SIIEKTPUYECKOrO TOKA.
0. DaeKTpuYecKuil TOK B )KUKOCTH.
11. T'a30BbIH pa3psi.
12. U3mepeHue Cuiibl TOKa aMIEPMETPOM.
13. M3mepeHnune aIeKTPUIeCKOro HapsKEHUS BOJIBTMETPOM.
14. Peocrat 1 Mara3uH CONpOTHUBICHUH.
15. B3aumojieficTBUE MOCTOSIHHBIX MAarHUTOB.
16. MozgenupoBaHre HEBO3MOKHOCTHU Pa3/IeJIEHUs MOJIFOCOB MarHUTA.
17. MonenupoBaHue MarHUTHBIX MOJI€H MOCTOSHHBIX MAarHUTOB.
18. OmeIT Dpcrena.
19. MarauTtHOe 1oJie TOKa. DJIEKTPOMAarHurT.
20. [leficTBHME MarHUTHOTO MOJIS HA TPOBOJIHUK C TOKOM.
21. DneKTpoIBUTATENb TOCTOSTHHOTO TOKA.
22. VccnenoBanue SIBJICHUS 3JICKTPOMAarHUTHON UHTYKITUH.
23. OmbiTel Dapaest.
24. 3aBUCUMOCTD HaIPABJICHUS HHAYKIIMOHHOTO TOKA OT YCIOBUIl €r0 BO3SHUKHOBEHHS.
25. DnexTporeHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopuvie pabomot u onvimel.
1. OmnbITH 10 HAOTIOACHUIO STEKTPU3ALUH TEJI MHAYKIIEH U IIPU CONPUKOCHOBEHHH.
2. HccnenoBanue AeMCTBUS AIEKTPUYECKOTO MO HA TPOBOAHUKYU M TUAJIEKTPUKH.
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3. CoOopka u nmpoBepka padOThI AIEKTPUICCKON MU TIOCTOSITHHOTO TOKA.

4. VI3aMepeHue u peryaupoBaHue CHIIbI TOKA.

5. Uzmepenue u peryaupoBaHHe HAPSHKCHUSI.

6. HccnemoBaHnue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO YepPe3 PE3UCTOP, OT CONPOTUBICHUS
pe3nCTOpa M HANPSHKCHHS HA PE3UCTOPE.

7. OmbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb JEKTPUYECKOTO COMTPOTUBICHUS TPOBOTHUKA
OT €T0 JUIMHBI, TUTOIIA/IX TIOTIEPEYHOTO CEUCHUS U MaTepraa.

8. IlpoBepka mpaBuia CIOKEHUS HAMPSHKEHUH MPU MOCIEI0BATEIbHOM COSAMHEHUN IBYX
PE3UCTOPOB.

9. TIlpoepka mpaBuiia JUisi CUJIbI TOKA MPU MapaiieIbHOM COSTUHEHUHN PE3UCTOPOB.

10. OnpeneneHue padbOTHI AITEKTPUICCKOTO TOKA, HIYIIETO Yepe3 PEe3nucCTop.

11. Onpenenenue MOIIHOCTH AJIEKTPUUYECKOTO TOKA, BBIJEIIAEMON Ha PE3UCTOpE.

12. MccnenoBanme 3aBUCUMOCTH CHITBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HANPsDKEHUS Ha
HEW.

13. Onpenenenne KII1J[ narpeBares.

14. UccnenoBanue MarHUTHOTO B3aUMOJICHCTBUS TOCTOSIHHBIX MAarHUTOB.

15. 3y4yeHre MarHuTHOTO TIOJIsl IOCTOSTHHBIX MarHUTOB MPH X 0OBEAMHCHUN U
pasjieneHun.

16. UccnenoBanue NEeHCTBUS DJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbIThl, IEMOHCTPUPYIOILIUE 3aBUCUMOCTD CHJIBl B3AUMOACHCTBUS KATYIIKU C TOKOM H
MarHuTa OT CHJIBI TOKA W HAIPaBJICHUS TOKA B KaTYIIKE.

18. U3y4enne neicTBUS MAarHUTHOTO IOJISI HA TPOBOJIHHK C TOKOM.

19. KoncTpyupoBaHue 1 U3y4eHHE padOTHI AICKTPOIBUTATEIS.

20. Uzmepenue KI1J] anexTpoaBUraTeIbHON YCTAaHOBKH.

21. OnBITHI IO UCCIIEIOBAHMIO SBJICHHS AJIEKTPOMArHUTHON WHYKIIHH: UCCIICTOBAaHHE
M3MEHEHUH 3HAYCHHS U HATIPABIICHUS! MHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJIeHUSs.

Mexanuyeckoe aBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHHYECKOro JIBMkeHUs. PaBHOMEpHOE NpsiMOIMHENHOE JBH>KeHUE. HepaBHOMEpHOE
IpSIMOJIMHENHOE BM>KeHUEe. CpellHsAs U MTHOBEHHAs! CKOPOCTb Te€jla P HEPAaBHOMEPHOM
JIBUJKECHHH.

Yckopenue. PaBHoyckopeHHOE mpsiMosinHeliHOe nBrxkeHne. CBoOonHOe majgeHue. OnbIThl
lNanmnes.

PaBHOMepHOE BUKEHHUE IO OKpYy)HOCTH. [leprnon u yacrora oOpamenus. Jluneinas u
YIJIOBast CKOPOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHE.

IIepssiit 3akoH Hbrorona. Bropoit 3akon Herorona. Tperuii 3akon Herorona. IIpunnun
CYNEPIIO3HUIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cuila TPEHMsI CKOJIbXEHUS], CUJIa TPEHUS
MIOKOS1, APYTHE BUJIBI TPEHMUSL.

Cua TSKECTH U 3aKOH BCEMUPHOTO TATOTEHHA. Y CKOPEHHE CBOOOHOTO MaICHHUS.
JBwmxenue minanet Bokpyr Connna. [lepBas kocmuyeckas ckopoctb. HeBecoMocTs u
Meperpy3KHu.

PaBHOBecue MarepuanbHOi TOUKU. AOCONIOTHO TBEPI0E Teno. PaBHOBECHE TBEPAOTO Tela
C 3aKpEeIIEHHOM OChbIO BpauieHusi. MomeHT cuiibl. LleHTp TskecTn.

Nmnynec Tena. MI3Menenue ummynbca. Miynbce cuiibl. 3aKOH COXpaHEHUS UMITYJIbCa.
PeakTuBHOE IBM>KEHUE.

Mexannueckas paboTa U MOIIHOCTb. PaboTa cuil TsDKeCTH, yrnpyrocTd, TpeHus. CBsi3b
sHepruu u padoTsl. [loTeHnanbpHas SHEprus Tena, MOJHITOr0 HaJl MOBEPXHOCTHIO 3EMITH.
ITorenumanbHas SHEPrus cKaToi npyxkuHbel. Kunertnueckas sHeprus. Teopema 0 KHUHETUYECKON
SHEPrUu. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUU.



Jemoncmpayuu.

1. HaGmoneHne MeXaHUYECKOro JIBUYKEHUS TeJla OTHOCUTEIbHO Pa3HBIX TeJl OTCUETA.

2. CpaBHeHHUE MyTeH U TPACKTOPHH ABMKEHUS OJHOTO U TOTO )K€ TeJla OTHOCUTEIBHO
pa3HBIX TEJI OTCUETA.

3. H3mepeHue CKOpOCTH U YyCKOPEHUS NPSMOIUHEHHOTO JBUXKEHUSI.

4. VccnenoBaHue NpU3HAKOB PaBHOYCKOPEHHOTO JIBUKECHHUSL.

5. Habmonenue nBrXeHUs Tella MO OKPYKHOCTH.

6. HaOmoneHne MexaHMYECKHX SIBICHUH, TPOUCXOSIINX B CUCTEME oTcuéTa « Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEJIbHO KaOUHeTa (PU3UKH.

7. 3aBUCUMOCTH YCKOPEHHUS TeJla OT MAaCChl TeJa U IEUCTBYIONIECH Ha HETO CHJIBI.

8. HabmoneHue paBeHCTBA CHJI IPU B3aUMOJICHCTBUU TEJI.

9. H3meHneHwue Beca Tena Ipu yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya umnysbca Mpyu B3aUMOJICHCTBUHU Tell.

11. [IpeoGpa3oBanus SHEPTUU NPU B3aUMOAECHCTBUU TeEl.

12. Coxpanenue uMmysbca Npyu HEYIPYroM B3aUMOACHCTBUH.

13. CoxpaHenmne uMIysbca mpu abCOIOTHO YIIPYTOM B3aUMOICHCTBUH.

14. HaGnroieHre peakTUBHOTO JBUKCHHUS.

15. CoxpaneHue MexaHU4eCKOW FIHEPTUH NPU CBOOOIHOM Ia/IEHUH.

16. Coxpanenne MeXaHU4ECKOI SHEPTHM NIPU ABMXKEHUH TeJla MO JASHCTBUEM MPYKUHBI.

Jlabopamopnuvie pabomul u onvimel.

1. KonctpyupoBaHue TpakTa JUIsl pa3roHa U AajdbHEUIIEro paBHOMEPHOTO JABHKCHHS
[IapUKa WIH TEIESKKH.

2. OmnpeneneHue CpeHENr CKOPOCTH CKOIBKEHUs OpyCcKa MM IBMYKECHUS ILIApUKa MO
HAKJIOHHOM TUIOCKOCTH.

3. OrmpeneneHne yCKOpeHUs Tella PU paBHOYCKOPEHHOM JIBM)KEHUH 110 HAKJIOHHOU
IJIOCKOCTH.

4. W ccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBUKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TIpoBepka rumoTessl: €Ci MPH PaBHOYCKOPEHHOM JIBH)KEHUH 0€3 HaYaJIbHOW CKOPOCTH
IIyTH OTHOCSITCS KaK PsiJi HEYETHBIX YUCEII, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU

OJUHAKOBBI.

6. HccrenoBaHue 3aBHCUMOCTH CHIIBI TPEHHSI CKOJIBKESHHUS OT CHITBI HOPMAIILHOTO
JaBJICHUSL.

7. Omnpenenenue kodhpuimeHTa TPEHUS CKOTBKCHHUS.

8. Ompenenenue kECTKOCTH MPYKUHBL.

9. OmnpeneneHre pabOTHI CHUIIBI TPSHUS TIPU PABHOMEPHOM JIBHKCHUU TeJa 10
TOPU30HTAIILHON IIOBEPXHOCTH.

10. Onpenenenune pabOTHI CHIIBI YIIPYTOCTH MPH MOABEME TPYy3a C UCTIOJIb30BAHUEM
HEIIOABUXHOT'O U ITOABUXKXHOT'O 6JIOKOB.

11. 3ydenue 3akoHa COXpAHEHUS YHEPTHUH.

Pa3zpnen 9. Mexanuyeckue KoJ1e0aHHUA U BOJHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUil: TEpUO/I, 4acToTa,
aMIMTyna. MateMaTnyeckuil ¥ pyKMHHBIA MassTHUKU. [IpeBpalienne sHepruu npu
K0J1e0aTeIbHOM JIBUKEHUU.

3aryxatoiue kojaebanus. Beinyxxaennsie konedanus. Pezonanc. Mexanuueckue BOJHBI.
CaoiicTBa MexaHNYECKUX BOJIH. [IpoionbHBIE U TONIEpeuHbIe BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHusa. MexaHn4eCKHe BOJIHBI B TBEPJIOM TEJE, CEHCMUYECKHE BOJIHBI.

3Byk. ['poMKOCTH 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. MTHGPa3ByK U yIbTpa3ByK.



Jemoncmpayuu.
Habmtoienue xonebanuii Tes moja JeHCTBUEM CUJIbI TSKECTU U CHIIbI YIPYTOCTH.
HaGnronenue koneGaHuii rpy3a Ha HUTH U Ha IPYXKUHE.
Habitoienue BeIHYK/IEHHBIX KOJIEOaHUI U pe30HaHca.
PacnipocTpanenue mpoAoiIbHbIX U ONEPEUHBIX BOJIH (Ha MOJEIN).
Habitoienue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI pe30HaHC.
Jlabopamopnuvie pabomel u onvimel.
OnpezaeneHue 4acTOThl U MEPUOAA KOIeOaHUH MaTeMaTHYECKOTO MasiTHUKA.
Omnpenenenye 4acToThl U Ieproia KoiaeOaHui Npy>KMHHOTO MasiTHUKA.
3. MHccnenoBanue 3aBUCUMOCTH Iepro/ia KojaeOaHHH MOBEIIEHHOI0 K HUTH Tpy3a OT
JUTMHBI HUTH.
4. W ccnenoBaHue 3aBUCUMOCTHU Tepuo/ia KojaeOaHUi MPY>KUHHOTO MasiTHUKA OT MacChl

rpys3a.
5. TIpoBepka HE3aBUCUMOCTH TepUOJIa KoJicOaHuil rpy3a, MOIBEIICHHOTO K HUTH, OT MacChI

rpysa.

6. OnbIThl, IEMOHCTPUPYIOLINE 3aBUCUMOCTh NEPHOA KOJIEOaHUH MPY>KUHHOTO MAITHUKA
OT MacChl rpy3a u KECTKOCTH NPYKUHBL.

7. V3mepeHue yckopeHUs! CBOOOIHOTO MaACHHUS.
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Paznea 10. Di1eKTpoMarHuTHoOe 10Jie M JIEKTPOMarHUTHbIE BOJIHBI.
DJIEKTPOMArHUTHOE T0JI€. DIEKTPOMArHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMATrHUTHBIX
BoJH. [lIkana 3neKTpOMarHUTHBIX BOJTH. VICIONIb30BaHKe JIEKTPOMATHUTHBIX BOJH JIJIsi COTOBOM
CBSI3H.
DnexTpoMarauTHas npupoaa cBeta. CKopocTh cBeTa. BomHOBEIE cBOWCTBA CBETA.
/emoncmpayuu.
1. CBoiicTBa MEKTPOMATHUTHBIX BOJIH.
2. BonHOBBIE CBOHCTBa CBETA.
Jlabopamopusie pabomot u onvimel.
1. H3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO MOOMIIBHOTO TeledoHa.

Paznen 11. CBeToBEBIE IBJICHHS.
JlyueBas monenb cBera. ctounuku cBeta. [IpsMonuHeiiHOe pacnpoCcTpaHEHUE CBETA.
3atmenus Cosnua u JIynel. Otpaxenue cBera. [lmockoe 3epkasio. 3akKOH OTpa)KE€HHUSI CBETA.
[Ipenominenue cera. 3aKoH npesomiieHus cera. [1oiHoe BHyTpeHHEe OTpaKeHUE CBETA.
Hcnonb30BaHKE MOJHOTO BHYTPEHHETO OTPAKEHHSI B OITUYECKUX CBETOBOJAX.
Jlunza. Xox nmydeit B mua3e. Ontudeckas cucreMa (oToarmapara, MUKPOCKOIa U
Teneckona. ['ma3 kak ontudeckas cucreMa. biim30pykocTs U JaIbHO30PKOCTb.
Pasnoxxenue 6enoro csera B criekTp. OnbiTel HetoToHa. Clio’keHNE CIIEKTPATbHBIX IIBETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[IpssMonuHEHOE PacIIPOCTPAaHEHUE CBETA.
OTtpaxxeHue cBeTa.
[Tomygenue n300pakeHUl B TUIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKaJiax.
[IpenomneHnue cera.
Onrtuyeckuii CBETOBO/I.
Xon tydeit B coOuparomieii JuH3e.
Xoq J1ydeil B paccenBarollel JIUH3E.
[Tonyuenue n300pakeHU C TOMOIIBIO JTUH3.
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9. Tlpunnun neiictBus Goroanmapara, MUKPOCKOTIA U TEJIECKOTIA.

10. Mogens riasa.

11. PaznioxeHne OEIIOTO CBETA B CIICKT.

12. [lony4eHnue 6enoro cBeTa MpH CI0KEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopuuvie pabomet u onvimal.

1. HccnenoBaHue 3aBUCUMOCTH yIila OTPa’KEHUsI CBETOBOI'O JIyya OT YIJla MMaJeHHUs.

2. Hzydenue xapakTepUCTHK M300paKCHUS TPEIMETA B IUIOCKOM 3€pKaJie.

HccnenoBanue 3aBUCUMOCTH yTIJjla MPEJOMIICHHs CBETOBOTIO Jyda OT yIJla MajJeHus Ha

IPaHULE «BO3YX—CTEKIIO».

[Tony4yenue n300paxkeHUH C MOMOIIBIO COOMPAIOLIEH JTHH3BI.

Omnpenenenne (GHOKyCHOrO pacCTOSHUS M ONITHYECKON CHIIbI COOMPAIOLIEH JINH3bI.

OnbITHI IO PA3JI0KEHHIO OEJIOr0 CBETa B CIIEKTP.

OnBITH IO BOCTIPUSATHIO I[BETA MIPEMETOB TPU MX HAOIIOICHUH Yepe3 IIBETOBBIC

(GUIBTPBI.

w
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Pa3nen 12. KBanToBbIe siBJIEHUS.

OmnsiTel Pe3epdopna u miianerapHas mozens aroma. Mozens atoma bopa. Mcnyckanue u
norsiouieHue ceera atoMoM. KBanTsl. JInHeNH4aTbie CIEKTPHI.

PannoaktuBHOCTh. Anb(a, OeTa- u raMma-u3nydeHusi. CTpoeHre aTOMHOTO sJpa.
Hyxnonnas monens aromHoro siapa. M3zoronsl. PagnoaktuBHble npespamienust. [lepron
M0JTypacma/ia aTOMHBIX sJIEP.

SnepHble peaky. 3aKOHbI COXPAHEHUS 3apsJ0BOIO U MACCOBOT'O YNCEN. DHEPIUS CBSI3U
aTOMHBIX s7iep. CBsi3b Macchl U Hepruu. Peakunu cuHTesa u nenenus saaep. ctounuku
sHeprun CosHIa U 3BE3N.

Snepnas sHepretuka. JledcTBUS paguoaKTUBHBIX U3JTYYEHUN HA )KUBbIE OPraHU3MBbl.
Hemoncmpayuu.
CrieKTphl U3JTy4€HHUs U TOTJIOIIECHHUS.
CrieKTphl pa3auyHbIX ra3oB.
CnekTtp Bomopoa.
Habmronenue TpekoB B kamepe Buibcona.
PaboTa cuéTtunka HOHU3HPYIOUTUX H3TyUEHUH.
Peructpanus nznyyeHus NpupoaHbIX MUHEPAJIOB U IIPOLYKTOB.
Jlabopamopnuvie pabomuol u onvimel.
1. HaOnrosenue CIUTOMIHBIX M JMHEHYATHIX CIIEKTPOB U3IYUYEHUS.
2. HccrnenoBanue TpeKOB: U3MEPEHUE SHEPTHH YaCTHUIIBI II0 TOPMO3HOMY ITyTH (TI0
¢dororpadusim).
3. HW3mepenwne paanoakTBHOTO (hoHA.

IToBTOpHTE/IHLHO-00001IIAKOIIIMIT MOLYJIb.

[ToBTOpPUTENHEHO-00001IAIOIINK MOJTYJIb ITPEeIHA3HAYEH JIJIsl CUCTEMaTU3allui U
0000111IeHUs TPEIMETHOTO COAEPIKAHUS U ONbITA eI TeIbHOCTH, TPUOOPETEHHOTO NMPH U3YYEHUHU
BCEro Kypca (hU3HKH, a TAaKXKe 7151 IOJATOTOBKH K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY 10
¢du3uKe 1151 00yJarOUINXCs, BEIOPABIINX ITOT YU€OHBIH MpeIMeT.

[Tpu u3yyeHNH JaHHOTO MOAYJISI PEATU3YIOTCSI U CUCTEMATU3UPYIOTCS BUIbI
JESITEIbHOCTH, HA OCHOBE KOTOPBIX 00ECTIEYNBACTCS TOCTHKEHNE PEIMETHBIX U
METaINpeIMETHBIX TUIAHUPYEMBIX PE3yJIbTaTOB 00y4YeHHs, (OPMHUPYETCS
€CTECTBEHHOHAY4YHAasi TPAMOTHOCTh: OCBOCHHE HAyUHBIX METOJIOB UCCIIEAOBAHNUS SIBICHUI
NPUPOIBI M TEXHUKH, OBJIaJICHIE YMEHUSMHU OOBACHATH (PU3MUECKHE SIBICHUS, TIPUMEHSIS
MOJTyYEHHbBIC 3HAHUS, PelIaTh 33Ja4, B TOM YHCJIE KAUeCTBEHHbIE U AKCIIEPUMEHTAIbHBIE.

[IpyHIMIIHATBHO AESATENBHOCTHBIN XapaKTep JaHHOIO pa3zelia peaau3yercs 3a CUET TOro,
4TO 00y4arolUecs BHIMOIHAIOT 3a/1aHus, B KOTOPBIX UM Ipeaiaraercs:

Ha OCHOBE TOJIY4E€HHBIX 3HAHWH pacrlio3HaBaTh U HAYYHO OOBACHATH (PU3HUECKUE SIBICHHS
B OKpY’Karoliei Mpupoie U MOBCETHEBHOI KNU3HH;

ook wnE



HCIIOJIB30BAaTh HAYYHBIC MCTOABI UCCIICAOBAHM (1)I/I3I/I'-ICCKI/IX ﬂBHGHHfI, B TOM YMCJIC JJIsA
IMMPOBEPKHU THUIIOTE3 U MMOJTYUCHUS TCOPECTUICCKUX BBIBOAOB;
OOBSACHATH HAaYYHBIC OCHOBBI HanOoJIee BaXKHBIX I[OCTI/I)KGHI/II\/JI COBPCMCHHBIX TGXHOJ’IOFI/IfI,
HAIIpuMep, MPaAKTUICCKOro UCIIO0JIB30BAHUS PA3JIMYHBIX UCTOYHUKOB SHCPIUH Ha OCHOBC 3dKOHA
MMpeBpalICHUA U COXPAaHCHUS BCEX U3BECTHBIX BUAOB SOHEPTHH.

IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

N3ydenue (Hpu3uKu Ha ypOBHE OCHOBHOTO 00I1Iero 00pa3oBaHUs HAMPaBICHO Ha
JOCTHIXKCHUC JIMYHOCTHBIX, MCTAITPCAMETHLIX U TPCAMETHBIX O6pa3OBaTeHI)HBIX PE3YyIbTATOB.

B pesynbrate n3yuenus: GU3MKN Ha yPOBHE OCHOBHOTO 00111ero o0pa3oBaHus y
obyyaromierocs OyayT chOpMUPOBAHBI CIEAYIOIMINE TUIYHOCTHBIE PE3YJIbTATHI B YACTH:

1) maTpMOTN4eCKOro BOCIIUTAHUS
- IPOSIBIICHUE UHTEPECa K UICTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUICKON (PU3nUecKol HAyKH;
- IICHHOCTHOE OTHOIIEHUE K JOCTIKECHHSIM POCCUUCKUX YIEHBIX -(DU3UKOB;
2) rpa:kIaHCKOr0 U TYXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:
- TOTOBHOCTh K aKTUBHOMY yUYaCTHIO B OOCYKJIEHUH OOIIECTBEHHO 3HAUYMMBIX U ATHYECKUX
po0JieM, CBS3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JOCTHKCHUN (DU3HKHY;
- 0CO3HAHHE BAXKHOCTH MOPATbHO-ITUYECKUX MPUHIIMIIOB B IESITEIILHOCTH YUYEHOTO;
3) 3cTeTHYEeCKOTro BOCTIMTAHUS:
- BOCIIPUSTHE ICTETUYECKUX KauecTB (PU3MUECKON HaAyKU: €€ TApMOHUYHOTO ITOCTPOCHHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) HEeHHOCTH HAYYHOI'0 NIO3HAHUSL:
- OCO3HAHME [IEHHOCTU (PU3MUYECKON HayKH KaK MOIIHOTO HHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHEHIIEH COCTABIISIFOILECH KYJIbTYPHI;
- pa3BUTHE HAYYHOU JTFOO03HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATEIHCKOM e TEIILHOCTH,
5) popmupoBaHus KyJbTYPbI 310POBbSl U SMOLMOHAILHOIO 0JIArONOTYYHs:
- OCO3HAHME [IEHHOCTU OE30MMaCHOTO 00pa3a KU3HHU B COBPEMEHHOM TEXHOJIIOTUYECKOM MHUPE,
BaYXHOCTH TpaBUJI O€30M1aCHOTO MOBEJCHUS Ha TPAHCIIOPTE, HAa IOPOTax, C AIEKTPUUECKUM U
TEIUIOBBIM 00OPYIOBaHUEM B IOMAIIIHUX YCIOBUSX;
- cpopMUPOBAHHOCTH HaBbIKa pedICKCUH, TPU3HAHUE CBOETO MpaBa Ha OIIMOKY M TAKOTO K€ IMpaBa
y IPYTOro 4YeJIOBEKa;
6) TPY10BOr0 BOCIIUTAHUSA:
- aKTUBHOE y4YacCTHE B PEIICHUHU MPAKTHUECKUX 3a7a4 (B paMKax CeMbH, 00pa30BaTEIbHON
OpraHu3aliu, ropoJia, Kpas) TEXHOJIOTMYECKON U COIMaIbHOM HaIllPaBI€HHOCTH, TPEOYIOIIHUX B TOM
yrclie ¥ PU3nIecKuX 3HaHUM;
- HHTEPEC K MPAKTUYECKOMY H3yUeHUI0 podeccuil, CBI3aHHBIX C (PU3UKOM;
7) IKOJIOTMYECKOT0 BOCIIMTAHMSI:
- OpUEHTaIUs Ha MPUMEHEeHHEe (PU3NUECKUX 3HAHUH JIJIs pelIeHHs 3a/1a4 B 00J1aCTH OKpYKaromIen
cpe/ibl, IUIAHUPOBAHUSI IOCTYIIKOB U OIIEHKU UX BO3MOXHBIX MOCJIEICTBUM JIJIsl OKPY>KaOIIEH
Cpenbl;
- OCO3HaHME TJI00ATBLHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM U MyTel UX pPelieHus;
8) amanTanuu K U3MEHSIIOIMMCS YCJIOBHSM COIUAJIBLHOI U MPUPOIHOI cpeabl:
- IOTPEOHOCTH BO B3aUMOJICHCTBUU MPYU BHIMOIHEHUH UCCIIETOBAHUM U TPOEKTOB (PU3UUECKOI
HATPaBIEHHOCTH, OTKPBITOCTh OIBITY ¥ 3HAHUSM JIPYTHUX;
- IOBBIILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO EATEIbHOCTb;
- MOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUI, B TOM YUCIIE (DOPMYITHPOBATH HJICH, IIOHSTHS,
TUMNOTE3bI O (PU3HUECKUX O0BEKTaX U SIBICHUSIX;
- 0CO3HaHKe Ae(PUINTOB COOCTBEHHBIX 3HAHHH U KOMIIETEHTHOCTEH B 00JacTH (PU3UKH;
- IJJAHUPOBAHHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (DPU3NYECKUX 3HAHMIA,



- CTpEMJICHUE aHATM3UPOBATh U BBISBISATH B3aUMOCBS3U MPUPOIbI, 00IECTBA U YKOHOMUKH, B TOM

YHCIIe C UCIIOJIb30BaHUEM (DU3MUECKUX 3HAHUI;

e - OIIEHKA CBOMX JICUCTBHI C yUE€TOM BIUSHUS HA OKPYKAIOIIYIO CPEy, BO3MOKHBIX TJIO0ATBHBIX
IOCJIEICTBUI.

METANPEJMETHBIE PE3YJIBTATBI

B pe3ynbrate ocBoeHUs MporpamMmbl 1Mo PU3uKe Ha YPOBHE OCHOBHOTO OOIIIETO
obOpazoBanus y ooyuatomierocst OyayT chopMupoBaHbl MeTanpeAMeTHbIE Pe3yJbTAThlI,
BKJIIOUAIOIIUE I03HABATEIbHbIC YHUBEPCATbHBIC YUEOHbIE N1eHCTBUS, KOMMYHUKATUBHbBIE
YHHUBEpcajbHble yueOHbIE AEUCTBUS, PETYIATUBHBIE YHUBEPCAJIbHbIE yUeOHbIE I1EUCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1elCTBUS
ba3oBbie Jiornueckue 1eMCTBUA:

e BBIBIIAATH U XapaKTEPHU30BATh CYMIECCTBCHHBIC TPU3HAKU OOHEKTOB (SIBJICHUH ),

e YCTaHABIIMBATH CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIMU, OCHOBAHHUS JIJIs1 0000IICHUS U
CpPaBHCHHS,

e  BBIABIATH 3aKOHOMEPHOCTH U IPOTHUBOPEYHSI B paCCMATPUBAEMBIX (haKTax, JaHHBIX U
HAOJTIOICHUSX, OTHOCSTIMXCS K (DU3HMUCCKHUM SIBIICHUSM;

e  BBIABIATH IPUYUHHO-CIIEICTBEHHBIC CBSA3H MPU U3yUYeHUU (PUZNUECKUX SIBICHUHN U MPOIIECCOB,
JIeJIaTh BBIBOJIBI C MCIIOJIb30BAHUEM JICTYKTUBHBIX M HHTYKTUBHBIX YMO3aKIIFOUCHUH, BBIJIBUTATh
TUMOTE3bI O B3aMMOCBS3SIX (PU3MUECKUX BEIMYUH;

e  CaMOCTOATEILHO BBIOMPATH CIIOCOO pereHus yueOHoM pu3nyeckoi 3a1auu (CpaBHEHUE
HECKOJIbKMX BapUAHTOB PEILICHUs, BBIOOp Hanboee MoAX0SIIeT0 ¢ YIETOM CaMOCTOSTEIHHO
BbIJICJICHHBIX KPUTEPHUEB).
ba3zoBble ucciienoBare/ibCKue AeHCTBUA:

e  HCIIOJIb30BAaTh BOMPOCHI KaK UCCIEI0BATEIbCKUN MHCTPYMEHT MTO3HAHUS;

e MPOBOJUTH IO CAMOCTOSITENILHO COCTABIICHHOMY IUTAHY OIIBIT, HECIOXKHBINA (PU3NYECKUN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIIeIOBAaHUE (PU3NUECKOTO SBIICHUS;

e  OIEHUBATh HA MPUMEHUMOCTH U IOCTOBEPHOCTh MHGOPMAITUIO, TIOTYYEHHYIO B XO/I€
HCCJIETOBAHMSI UJTU DKCIIEPUMEHTA;

e  CaMOCTOATEIHHO (HOPMYIHPOBATH 0OOOIICHUS U BBIBOJIBI 10 PE3yIbTaTaM MPOBEAEHHOTO
HAOJII0/IEHUS, OIBITA, UCCIICIOBAHNUS;

e MPOTHO3UPOBATH BO3MOXKHOE JabHEHIIee pa3BUTHE (PU3NIESCKUX MPOIECCOB, a TAKKE
BBIIBUTATh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

e IMPUMEHSTH Pa3IUUYHbIE METObl, HTHCTPYMEHTHI U 3aIIPOCHI MIPU MOUCKE U 0TOOpe nH(pOpMaLuu
WIN TaHHBIX ¢ YYETOM MPEATIOKEHHON yueOHOH Ppu3nuecKkoii 3ajauu;

e  AHAJIM3UPOBAThH, CUCTEMATU3UPOBATH U MHTEPIPETUPOBATH MHPOPMAIUIO PA3TUYHBIX BUIOB U
dbopM TpeICTaBICHNUS;

e  CaMOCTOATEILHO BHIOMPATh ONTUMATBHYIO (hOpMY MpeACTaBICHUS HHGOPMAITUU U
WLUTIOCTPUPOBATH pellaeMble 3aa4i HECIIOKHBIMU CXEMaMHU, TuarpaMMaMu, HHOU TpaduKoit u
UX KOMOMHAIASIMU.

KoMMyHuKaTHBHBIE YHUBEpPcaIbHbIe yueOHbIe 1eiicTBHUS:

e B Xxo0Je o0CyXIeHUs Y4eOHOTO MaTepualia, pe3yabTaToB J1a00paTOPHBIX PadOT U TPOSKTOB
3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYkK/1aeMOil TeMbI U BHICKA3bIBATh UCH, HAIICIICHHbIE Ha
pelIeHne 3a7a9u 1 oJIepKaHue OJIarokenaTeIbHOCTH OOICHUS;

e  CONOCTAaBISTH CBOM CYKJEHUS C CY)KJICHUSIMU APYTUX YYACTHUKOB JUAIIOTa, OOHAPYKUBATh
pas3IMuKe U CXOJCTBO MO3ULINIA;

e  BBIPAXAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

e MyOJWYHO NPEJCTABIISITH PE3YJILTATHI BRITOJIHEHHOTO (DU3MYECKOTO OIBITa (IKCIIEPUMEHTA,
HCCJIETOBAHMUSI, IPOEKTA);



MMOHUMATh U UCIOJIb30BATh IPEUMYIIIECTBA KOMAHJHONW U WHIUBUIYAIBHOW PaOOTHI IPH
pElIeHNU KOHKPETHON (PU3NYECKOM MPOOIEMBI;

MIPUHUMATH 1€ COBMECTHOM JIEATEIbHOCTH, OPTraHU30BbIBATh JEHCTBUSA 10 €€ JOCTHIKEHUIO:
pacmpenensaTh poiaH, 00CyX1aTh MPOIECCH U Pe3yIbTaThl COBMECTHOM paboThl, 00001IaTh
MHEHHS HECKOJIBbKUX JIIOICH;

BBITIOJTHATH CBOIO YacTh PaOOThI, JOCTUTAst KAUECTBEHHOTO PE3yJIbTaTa M0 CBOEMY HapaBICHUIO
1 KOOPJIMHUPYS CBOM ICUCTBUS C IPYTUMH YJI€HAMU KOMAaH/IbI;

OIICHMBATh KAUYECTBO CBOETO BKJIaJa B OOIIUN MPOAYKT MO KPUTEPHSIM, CAMOCTOSTEITHHO
c(hopMyITHPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHSI.

PeryasiTuBHble YHUBEpPCAJIbHbIE YYeOHbI€e 1eHCTBUS

Camoopranuzanms:

BBISIBIIATH MPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIHSIX, TPEOYIOMUX IS PEIICHUS
buznyecKuX 3HAHMUIA,

OPUEHTHUPOBATHCS B PA3JIMUHBIX MOAXOaX MPUHATHS pelieHu (MHANBUIYATbHOE, IPUHITHE
pellIeHus B TPYIIE, MPUHATHE PEIICHUI TPYIINOW);

CaMOCTOSITEJIbHO COCTAaBJISITh aJITOPUTM pellieHus: (PU3NUYECKOM 3a1a4u WK TUIaHa UCCIIEIOBAaHUS
¢ Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
IIpeIaracMble BapuaHThl PEIICHMI;

JieNath BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, IMOIIHOHAJIbHbI HHTE/IEKT:

JlaBaTh aJIEKBATHYIO OLICHKY CUTYallMH U MPEIaraTh MiaH e€ N3MEHEHHUS;

OOBSACHATH NPUYUHBI JOCTHXKEHUS (HETOCTIXKEHNUS) PE3YyJIbTaTOB JESATEIbHOCTH, AaBaTh OLEHKY
npuoOpEeTEHHOMY OTIBITY;

BHOCHUTb KOPPEKTHBBI B JICATEILHOCTD (B TOM YHCIIE B XOJ BBIIIOJIHEHUS! (PU3UYECKOTO
WCCJICIOBAHMSI MJTU TIPOCKTA) Ha OCHOBE HOBBIX OOCTOSITEIbCTB, U3MEHUBIITUXCS CUTYAIIHIA,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA 1IN U YCIOBUSIM;

CTaBUTh ce0s HA MECTO JIPYroro 4ejaoBeKa B X0JI€ CIIopa WK AUCKYCCUU Ha HAYYHYIO TEMY,
MMOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY JIPYTOro;

IpU3HaBaTh CBOE MPABO Ha OLIMOKY MPH pelleHnr (U3NYECKUX 3a/1a4 WK B YTBEPKACHUAX HA
HAy4YHbIE TEMbI M TAKOE K€ MPaBO JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K koniy o0y4enus B 7 Kjiacce peAMETHbIC Pe3yJIbTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOITUXCS YMECHHUI:
UCIIOJIb30BaTh MOHATHA: (PU3NYECKHE U XUMHUECKUE SIBJICHHS, HAOII0ACHUE, SKCIEPUMEHT,
MOJIeJIb, TUTIOTE3a, EAMHUIIBI (PU3NYECKUX BEJIMYHMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS
BelecTBa (TBEPIOE, KUIKOE, Ta3000pa3HOe), MEXaHINUECKOE JIBIKEHUE (PaBHOMEPHOE,
HEPaBHOMEPHOE, MPSIMOIMHEHHOE), TPAEKTOPHS, paBHOJAEHCTBYIOMAs CUila, AeQopMars
(ynpyrasi, miacTu4eckas), HeBeCOMOCTb, COOOIIAOIINECS COCY/IbI;
paznuuath sBiaeHus (qudQys3us, TeIIoBoe ABMKEHNE YaCTUIl BELIECTBA, PABHOMEPHOE
NBUKEHHE, HEPaBHOMEPHOE JABHKEHUE, HHEPIUS, B3aUMO/ICHCTBUE Tell, paBHOBECHE TBEPIBIX
TEJ € 3aKpEIUIEHHON OChIO BPALEHMS], ITepeiada JaBIeHUs TBEPAbIMU TEJIaMHU, )KUJIKOCTSIMU U
razamu, arMocepHoe aBJeHHe, UIaBaHUe TeJ, IPEBPALLECHUS MEXaHUYECKOW SHEPTUH) 10
ONMCAHUIO UX XapPaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JTAHHOE
buznyeckoe sBICHUE;
pacro3HaBaTh NPOSBICHUE U3YYCHHBIX (PH3MUECKUX SBICHUN B OKPYXKAIOIIEM MHUPE, B TOM
yrcne GU3NYECKUe SIBICHUS B IPUPOJIE: IPUMEPHI IBUKEHUS C Pa3IMUYHBIMH CKOPOCTSMU B
JKUBOU U HEXXUBOH IIPUPOJE, NEHCTBUE CUIIbI TPEHUS B IPUPOJIE U TEXHUKE, BIUSHUE
aTMoc(epHOro JaBJIeHHs Ha KUBOM OpraHu3M, TJIaBaHUE PbIO, phlYaru B Tesie YeloBeKa, pu



3TOM NEPEBOJUTH MPAKTUYECKYIO 331a4y B YUeOHYI0, BBIJENIATH CYLIECTBEHHbIE CBOIICTBA
(mpu3Haku) GU3MUYECKUX SIBICHUN;

ONMCHIBATh U3yUEHHBIE CBOMCTBA Te U (PU3NUECKUE SABJICHUS, UCTIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IIIOTHOCTh BEILECTBA, BPeMs, IyTh, CKOPOCTb, CPEAHSAS CKOPOCTH,
CUJIa YIPYTOCTH, CUJIA TSKECTH, BEC Tella, CHJIa TPEHUs, 1aBlieHue (TBEPAOIO Tela, )KUJIKOCTH,
rasa), BBITAJIKMBAIOLIAs CHUJIA, MEXaHHUYECKasi paboTa, MOLTHOCTb, IJIEYO CHJIbI, MOMEHT CHUJIBI,
KOA((ULIMEHT MOJIE3HOTO JEHCTBUS MEXaHU3MOB, KWHETUUECKAas U MOTEHLIMAIbHAas SHEPTUs),
IPY ONMCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI UCIIOIb3yEMbIX BEJIMYHMH, UX
0003HaYEeHUS U €AMHUIIBI PUZNYECKUX BETMYHMH, HAXOAUTh (DOPMYIIbl, CBS3bIBAIOLIUE TAHHYIO
(bU3NUECKyIO BETUUUHY C IPYTMMHU BEIMYMHAMU, CTPOUTH I'pauKU U3yYEHHBIX 3aBUCUMOCTEN
(U3UYECKUX BEIHYNH,

XapaKTepu30BaTh CBOWCTBA T, (PU3NUYECKHE SBICHUS U MIPOLECCHI, UCIOIb3Ys MIPABUIIA
CJIOKEHHMsI cuJI (BJI0JIb OIHOM MpsiMoil), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena, mpaBuiIo
paBHOBecHs pbyara (0J10Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHUsI MEXaHHUYECKON
SHEPrHUH, IIPU STOM JIaBaTh CIIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3aIMCHIBATH €I0
MaTEeMaTU4YeCKOEe BBIPAKECHHUE,

OO0BACHATH PU3NYECKUE SIBICHUSI, IPOLIECCHI U CBOMCTBA TE€J, B TOM YHCJE U B KOHTEKCTE
CUTYyalui IPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABIATH IPUYMHHO-CIIEICTBEHHBIE CBA3H,
CTPOUTH 00BSICHEHHE U3 1—2 JTIOTMYECKUX 1IAroB ¢ OMOpoil Ha 1—-2 U3yueHHBIX CBOMCTBA
bu3nuecKkux SABICHUM, GU3NUIECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemaTte pacy€THbIE 3a7aun B 1—2 eHCTBUS, UCTIONb3YsI 3aKOHBI U (POPMYJIbL, CBSA3BIBAIOIINE
(u3nueckre BeIMYMHBL: HA OCHOBE aHAJIN3a YCJIOBHS 3a/1a41 3aIIUChIBATh KPATKOE YCIIOBHE,
HOJCTABIATh (PU3MUECKUE BETMUUHBI B (POPMYIIBI U IPOBOIUTH PACUEThI, HAXOAUTh CIIPAaBOYHbIE
JTaHHbIE, HEOOXOIUMBIE JIJIsl pEILICHHs 3a/1a4, OLEHUBATh PEATMCTUYHOCTD TOJTYYESHHOM
(U3UYECKON BEITMYUHBIL;

pacro3HaBaTh Ipo0JIeMbl, KOTOPbIE MOXKHO PEIINTh NPH MOMOIIM (PU3NIECKUX METOJIOB, B
OIHMCaHUM UCCIIEI0BaHMs BBIIEIATh IPOBEPAEMOE IIPEANIOI0KEHUE (TUIIOTE3Y), Pa3InyaTh U
MHTEPIPETUPOBATH MOJTYUECHHBIA PE3yJIbTaT, HAXOAUTh OMIMOKHU B XOJI€ OIBITA, /IENIaTh BHIBOJIBI
II0 €ro pe3yJbTaTaMm;

IIPOBOJUTH OTBITHI 10 HAOIIOICHHUIO (PU3MUECKUX SBICHUN MU (PU3HMUECKUX CBOWCTB TE:
(bopMynHMpoBaTh NPOBEPSAEMbIE MPEAIOIOKEHHS], COOMPATh YCTAHOBKY U3 IPEJIOKEHHOTIO
000pyI0BaHUSs, 3aUCHIBATH X0/ ONbITa U (OPMYIUPOBATH BHIBOJIBI,

BBINOJIHATH NPSIMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tesla, 00bEMa, CUIIbI U
TEMIIEpPaTyphl C UCTIOJIb30BAHUEM aHAJIOTOBBIX U IIU(PPOBHIX TPUOOPOB, 3aMHUCHIBATH OKA3AHUS
PUOOPOB C YUETOM 3aJaHHOM a0COFOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOAMTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJTHONM (PH3MUECKON BETHUMUHBI OT IPYTON C
UCIIOJIb30BAaHUEM IIPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO ABHIKYIIETOCS TeJa OT
BPEMEHU JIBUKECHHUS Tella, CUIIbI TPEHUS CKOJIBKEHUS OT Beca Tella, KauecTBa 00padoTKu
MIOBEPXHOCTEH TEJI M HE3aBUCUMOCTHU CHJIBI TPEHUS OT IUIOIIAIN COIPUKOCHOBEHUS TEJI, CHUIIBI
YIPYTOCTH OT YAJUHEHUS MPY>KUHBI, BRITATKUBAIOLICH CHIIBI OT 00BbEMA MOTPYKEHHON YaCTH
TeJ1a ¥ OT IMJIOTHOCTH KUJIKOCTH, €€ He3aBUCUMOCTH OT IUIOTHOCTH TeJa, OT IIIyOUHBI, Ha
KOTOPYIO TIOTPY>KEHO TEJIO0, YCIOBUH MIaBaHUs Tell, YCIIOBHI paBHOBECHs phlyara 1 OJI0KOB),
y4acTBOBaTh B IJITAHUPOBAHUH Y4€OHOIO MCCIIEI0OBAHUS, COOMPATh YCTAHOBKY U BBIIOJIHSTH
U3MEpPEHUs, cIeays MPeUI0KEHHOMY IUIaHy, (PMKCUPOBATh PE3yJIbTaThl HOIYUEHHOM
3aBHCUMOCTH (PM3MUECKUX BEIMYMH B BUJE MPEUIOKEHHBIX TaOIUIl U TPaQHKOB, AETaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIICJOBAHMS,

IPOBOJUTH KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BETUYNH (IUIOTHOCTH BEUIECTBA )KUIKOCTU U
TBEPAOrO TeJIa, CUJIA TPEHUS CKOJIBKEHUS, 1aBJICHUE BO3/1yXa, BBITAIIKUBAIOILAS CUIIA,
JeMCTBYIOIAs Ha OTPYKEHHOE B )KUAKOCTH TEJI0, KOA()(HUIIUEHT OJIE3HOTO ACHCTBHS MTPOCTHIX
MEXaHU3MOB), clIelysl IPeI0KEHHOW HHCTPYKIMHU: TIPU BBIIIOJHEHUN U3MEPEHUI coOupaTh
DKCIIEPUMEHTAIIbHYIO YCTAaHOBKY U BBIUMCIIATH 3HAYEHUE NCKOMOW BEJIMUNHBI;

co0uro1aTh MpaBUiIa TEXHUKH O€30MIaCHOCTH IIPpU paboTe ¢ 1a00paTOPHBIM 000PYAOBAaHHEM;



YKa3bIBaTh MPUHLUIIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOICTB: BECHI, TEPMOMETP,
JUHAMOMETP, COOOLIAIOIIUECS COCYbI, 0apOMETp, pblyar, MOJIBUKHbIN U HEMOABUKHBIN OJIOK,
HAKJIOHHAs MI0CKOCTh;

XapaKTepU30BaTh NPUHIMIIbI 1€HCTBUS N3yUEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOICTB €
OMOpPOM Ha UX ONMUCAHUSA (B TOM YHCIIE: MOJIUIUITHUKH, YCTPOMCTBO BOIOIPOBO/IA,
THJIPABIUYECKUH Mpecc, MAaHOMETP, BEICOTOMED, OPIIHEBOW HACOC, APEOMETP), UCIIOJIb3YS
3HaHUS O CBOMCTBAX (PU3NUECKUX SBJICHUM U HE0OX0quMble (PU3HUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOIUTH MPUMEPHI (HAXOIUTH HHPOPMALUIO O IPUMEPAX) MPAKTUUECKOIO UCIOJIb30BAHUS
(bu3nuecKkrx 3HaHUH B MOBCEIHEBHOMN KU3HHU IS 0OecrieyeHus: 6e301acHOCTH IpU OOpaIleHUH ¢
npuOopaMu U TEXHUYECKUMHU YCTPOMCTBaAMU, COXpaHEHHUsI 3/10POBbsI U COOIOCHHSI HOPM
HKOJIOTMYECKOTO TMOBEJIEHUS B OKPY>KAIOILEN CPELE;

OCYIIECTBJISATH OTOOpP UCTOYHUKOB UH(OpManu B IHTepHETE B COOTBETCTBUU C 3a/IaHHBIM
IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLIMXCS 3HAHUM U IIyTEM CPAaBHEHUS Pa3/InYHbIX
HCTOYHUKOB BBIJIEIATh HH(OPMALINIO, KOTOpas SBJSETCS IPOTUBOPEUHUBOM HIIM MOKET ObITh
HEJIOCTOBEPHOM;

MCIIOJIb30BATh MPHU BHIIIOJHEHUH YU€OHBIX 3aJjaHUI Hay4YHO-TIOMYJIAPHYIO JTUTEPATYPY
(bu3uUecKoro cosxepkaHus, CIpaBOUHbIE MaTepPHalIbl, pecypchl ceTu MHTepHeT, BiaieTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus UH(GOpMaIMK U3 OJHON 3HAKOBOM
CUCTEMBI B IpYTYIO;

co3/1aBaTh COOCTBEHHBIE KPATKUE MMChbMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE 2—3
UCTOYHUKOB MH(OpMaIuu (pr3nyeckoro coaepKaHus, B TOM YUCIe MyOIMYHO JeNaTh KpaTKue
COOOLIEHUs O pe3yibTaTaX NIPOEKTOB WIN Y4eOHBIX UCCIIEOBAHUI, IPU ATOM IPAMOTHO
UCIIOJIb30BaTh U3YUYCHHBIM MOHATUIHBIN anmapaT Kypca (PU3HMKH, COMPOBOXKAATH BHICTYILIICHHUE
Mpe3eHTAlUEeH;

IPY BBIIOJHEHUH YYEOHBIX MPOEKTOB U UCCIIEAOBAHHNA PACIIPENCIIATh 00sI3aHHOCTH B TPYIIIE B
COOTBETCTBUM C IIOCTaBJIEHHBIMU 3a/1a4aMH, CJICIUTH 3a BBIIIOJHEHUEM IIJIaHa ACHCTBUM,
aJIeKBaTHO OIICHWBATh COOCTBEHHBIN BKJIAJl B I€ATEILHOCTh IPYIIIbI, BHICTPAUBATh
KOMMYHHUKaTUBHOE B3aUMOJACHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIINX.

K koH1y 06y4yenus B 8 kj1acce rnpeaMeTHble pe3ysibTaThl Ha 6a30BOM YPOBHE JIOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTD y OOYUAIOLIMXCSI YMEHU:
MCIIOJIb30BATh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUYKEHUE aTOMOB M MOJIEKYI,
arperaTHbIC COCTOSIHHS BELIECTBA, KPUCTAJUIMYECKHE U aMOP(HBIE Tella, HACBILICHHBIA U
HEHACBIIICHHbIN Map, BIaKHOCTb BO3/lyXa, TEMIIEpaTypa, BHYTPEHHs SHEPTrHs, TeIJIOBON
JIBUTATEIIb, JIEMEHTAPHBINA ANEKTPUUYECKUH 3apsi, 2JIEKTPUUECKOE N0JIE, IPOBOJHUKU U
JURJIEKTPUKU, TIOCTOSIHHBIN 3JIEKTPUUECKUI TOK, MAarHUTHOE TI0JIE;
pa3nuuaTh SBJICHMS (TEIUIOBOE paCIIUPEHHUE U CXKATHUE, TEILIONEpeaayda, TEIJI0BOE PaBHOBECHE,
CMauMBaHME, KallWJUIAPHBIC SBIICHUS, UCIIapEHHE, KOHACHCALINS, TUIaBIICHUE, KPUCTAIN3aLINs
(oTBepaeBaHKE), KUIIEHHE, TEIIonepeiaya (TeII0OnpOBOJHOCTh, KOHBEKIIHS, U3TyUEHNUE),
AIIEKTpU3aALIMS TEJ, B3aUMOACHCTBHE 3apsAI0B, JEHCTBUS SJEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHNE, B3aUMOJICHCTBHE MAarHUTOB, IEHCTBUE MAarHUTHOTO MOJIsI HA TPOBOJHUK C TOKOM,
AIIEKTPOMArHUTHAsI MHIYKIUS) 110 OTIMCAHUIO UX XapaKTePHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMINX JaHHOE (PU3NYECKOE SBIICHUE;
pacro3HaBaTh NPOSBICHUE U3YYCHHBIX (PH3MUECKUX SBICHUN B OKPYXKAIOIIEM MHUPE, B TOM
yrcne GU3NYecKue sIBJICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSXKEHUE U KAMWUISIPHBIC SIBICHUS B
NpUpOe, KPUCTAILIBI B TIpupoe, n3nydenue ConHia, 3aMep3aHie BOI0EMOB, MOPCKHE OPHU3BI,
o0Opa3oBaHHe POCHI, TyMaHa, WHesl, CHeTra, dJEKTPUUECKUE SBJICHUS B aTMOC(epe, IIeKTPUIECTBO
KUBBIX OPTraHU3MOB, MArHUTHOE TI0J1€ 3eMJTH, Jpeii( MOII0COB, POIIb MATHUTHOTO TOJIS JUIS
JKU3HU Ha 3emiie, MOJIIPHOE CUSTHUE, ITPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 33a/1auy B yU4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKH) (DU3HUYECKUX SBICHUH;



OTNHUCHIBATh NU3YYCHHBIC CBOMCTBA Te U (U3UUECKUE SIBIICHUS, UCTIONB3YS (PU3UUECKUE
BEJIMUMHBI (TEMIEpaTypa, BHYTPEHHsIS SHEPT U, KOJIMUYECTBO TEIUIOTHI, yIeIbHas TeIII0EMKOCTh
BEIIIECTBA, y/IeNIbHAS TEIUIOTA TUIABJICHUS, YACIbHAS TETIOTa TapooOpa3oBaHus, yaeabHas
TEIUIOTa CTOPaHUs TOIINBA, KOA(DPHUIIMEHT MOIE3HOTO AeUCTBUS TEIUIOBOIM MAIIUHBI,
OTHOCUTEJIbHAS BIIAYKHOCTh BO3TyXa, MJICKTPUUECCKUH 3apsif], CHIa TOKA, JJIEKTPHIECKOE
HaNpsOKEHUE, COMPOTUBIICHUE MTPOBOAHKKA, YACIbHOE COPOTUBICHHUE BELIECTBA, paboTa u
MOIIHOCTB 3JIEKTPUIECKOTO TOKA), PY OTTMCAHUU TIPABUIILHO TPAKTOBATh (PU3NYECKHUI CMBICTT
UCIIONIb3YEMBIX BEIMYUH, 0003HAUCHUS U €IUHUIIBI (DU3HUECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUUMHY C IPYTUMHU BETMYMHAMU, CTPOUTH TpaduKku
M3YYCHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUHH;

XapaKTepU30BaTh CBOWCTBA Tell, GU3MUECKUE SBJICHUS U MPOIIECCHI, UCIIOJIb3YsI OCHOBHBIC
MOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOCHMS BELIECTBA, IPUHIIUI CYNIEPIO3ULIUN
moJie (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHUS 3apsiaa, 3akoH OMa Jij1s ydacTka IerH,
3akoH Jxoyns—JIeHna, 3akoH COXpaHEHHUs SHEPTUH, [IPU ITOM JIaBATh CIOBECHYIO
(GhOopMyITUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MATEMATUYECKOE BBIPAKCHNUE;

00BSACHATH PU3NYECKUE TPOIIECCHl M CBOWCTBA TEJI, B TOM YHCIIC M B KOHTEKCTE CUTYyallui
MIPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUINHHOCIIECICTBEHHBIC CBSI3U, CTPOUTH
00BsicHEeHHE U3 1—2 JTOTHYECKUX IIaroB ¢ OMOpol Ha 1—2 M3Y4YEeHHBIX CBOMCTBA (PU3NUECKUX
SBJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacy€THbIE 3a7aud B 2—3 EHCTBUS, UCIIONb3YsI 3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE
($u3nYecKue BeTUYNHBI: HA OCHOBE aHAIN3a YCIIOBUS 3aa41 3aITUChIBATh KPATKOE YCIIOBUE,
BBISIBJISITH HEJIOCTATOK JAHHBIX IS PEIICHUs 33a]]a4i, BEIOUPATh 3aKOHBI U (JOPMYIIBI,
HEoOX0UMbIe 1)1 €€ peleH s, IPOBOAUTh Pacu€Thl U CPABHUBATH MOYYEHHOE 3HAUCHUE
(bU3UYECKOM BETUYMHBI C U3BECTHBIMU JTAHHBIMU;

pacro3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIH (PU3NUECKUX METOJIOB,
MCIIOJIb3Ysl ONMKMCAHUE UCCIIEIOBAHNUS, BBIICISTH MPOBEPSEMOE IPEANOI0KEHNUE, OIIEHUBATh
MPABUJIBHOCTD MOPSJIKA IPOBEICHUS UCCIICOBAHUS, AENIaTh BBIBOIBL;

MIPOBOMTD OTIBITHI 110 HAOMIOACHUIO (PU3UYECKUX SBICHUM WU (PU3NIECKUX CBOMCTB TET
(KanWUISIpHBIE SIBJICHUS, 3aBUCUMOCTbD JIaBJICHUS BO3/yXa OT €ro 00bEMa, TeMrepaTyphl,
CKOPOCTH TPOIIECCa OCTHIBAHUS U HATPEBAHUS MIPU UBITYYSHHUH OT I[BETA U3JIydaronieit
(mornommaroieii) MOBEpXHOCTU, CKOPOCTh UCTIAPEHUSI BOJBI OT TEMIIEPATYPHI )KUJIKOCTH U
IJIOLIAU €€ TOBEPXHOCTH, SJIEKTPU3ALIMS TEJl U B3aUMOACHCTBUE AIEKTPUUECKUX 3apsi/iOB,
B3aMMOJICICTBHE ITOCTOSHHBIX MAarHUTOB, BU3yaJlM3allis MarHUTHBIX MOJIEH TOCTOSTHHBIX
MarHuTOB, IEUCTBUSI MAarHUTHOTO TOJISl HA IPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHUTA,
CBOIICTBa 3JIEKTPOABUTATENS IOCTOSIHHOTO TOKA): (hOPMYIHPOBATh MPOBEPSIEMbIE
MPEIOJIOKEHHUs, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO 000PYA0BaHHUS, OIMUCHIBAThH X0/
omnbITa U (pOpMYITHPOBATH BHIBOJBL;

BBITIOJIHSTH MPSAMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBLHOMN BIAXXHOCTU BO3/1yXa, CUJIbI TOKA,
HANPSDKEHUS C UCTIOIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JATYMKOB (PU3NYECKUX BEITUUHH,
CpPaBHHBATh PE3YJIbTATHI U3MEPEHUH C YUETOM 3aJaHHON aOCOFOTHON OTPEITHOCTH;
MIPOBOJIUTH UCCIIEAOBAHUE 3aBUCHMOCTH OHOM (PU3NYECKON BETUIMHBI OT IPYTOM C
HCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTb COMTPOTUBIICHUS IPOBOJHUKA OT €T0
JUTMHBI, TJIOLIAAH MOTIEPEYHOr0 CEYEHUS U yIeTbHOIO COMPOTHUBIICHHUS BELIECTBA MPOBOTHUKA,
CHWJIBI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT HANIPSKEHUST Ha MPOBOJIHUKE, UCCIIEIOBAHNE
MOCJIEIOBATEIBLHOTO U MapalIeIbHOTO COSTMHEHUN TPOBOTHUKOB): TNIAHUPOBATH
UCCIIeIOBaHKe, COOMPaTh YCTAHOBKY U BBIMOIHITH U3MEPEHUS, CIIeAys MPeAI0KEHHOMY TUIaHy,
(bUKCHPOBATh PE3yIbTATHI IOJYUYESHHOW 3aBUCIMOCTH B BUIC TAOJIUIl U TPAPUKOB, JIeTIaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBAHMUS,

MIPOBOJNTH KOCBEHHBIC U3MEPEHUS GU3NUECKUX BETMIHH (yIeIbHas TEIII0EMKOCTh BEIICCTBRA,
COTMPOTHUBIICHUE MPOBOIHUKA, PA00TA U MOIIHOCTb NEKTPUUECKOTO TOKA): TNIAHUPOBAThH
U3MEPEHHUsI, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYS MPEUI0KEHHON HHCTPYKIINH, U
BBIYHCIISTH 3HAUEHNE BEJIMYMHBI,



cOOIIO/IaTh MpaBHJIa TEXHUKH OE30MACHOCTH MPH padoTe ¢ 1a00paTOPHBIM 000PYIOBaHHEM;
XapaKTepU30BaTh IPUHIUIIbI IeHCTBUS N3yUYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOICTB €
OMOpOH Ha UX ONMUCaHUsA (B TOM YHCIIE: CUCTEMA OTOIUIEHUS JOMOB, TUTPOMETp, apoBas
TypOuHa, aMIIepMeTp, BOJBTMETP, CUETUUK FNEKTPHUUECKON IHEPTUH, FJTEKTPOOCBETUTEIIbHBIE
puOOpbI, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPDI), FTEKTPUUECKUE TPEJOXPAHUTEINH,
AJIEKTPOMArHuUT, 3JIEKTPOABUIaTENb IOCTOSHHOTO TOKA), UCIIOJb3Ysl 3HAHHsI O CBOMCTBAX
buznyecKux sBJICHUN U HEOOXO0IUMble (PU3NUECKHIE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCThIE TEXHUYECKHE YCTPOMCTBA U U3MEPUTENIbHbIE IPUOOPHI 110 CXeMaM U
CXEMaTUYHBIM PUCYHKaM (KMJIKOCTHBI TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP,
JIBUTATeNIb BHYTPEHHETO CrOPAHUs, 3JIEKTPOCKOII, PEOCTAaT), COCTABIIATh CXEMBbI AJIEKTPHUUECKUX
Lenel ¢ mocie0BaTeIbHbIM U HapalieIbHbIM COEIMHEHNUEM 3JIEMEHTOB, Pa3jinyasi yCIOBHbIE
0003HAYEHHS HIIEMEHTOB JIEKTPUUYECKUX LIETIeH;

MPUBOIUTH MPUMEPHI (HAXOIUTH HHPOPMALUIO O IIPUMEPaX) MPaAKTUUECKOIO UCIOJIb30BAHUS
(bu3nuecKkrx 3HaHUH B MOBCEIHEBHOM KU3HHU JJIs 0OecrieyeHus: 6e301acHOCTH IpU OOpaIleHUH ¢
npuOopaMu U TEXHUUYECKUMHU YCTPONCTBaAMU, COXPaHEHHUsI 3/10POBbs U COOIOJICHHSI HOPM
HKOJIOTMYECKOTO TMOBEJEHUS B OKPYKAIOILEN CPELE;

OCYIIECTBJISATh NOUCK UH(OpMalu pusndeckoro cojepxkanus B UHTepHere, Ha OCHOBE
MMEIOLINXCS 3HAHNUI U IIyTEM CpPAaBHEHUS JOINOJIHUTENBHBIX HCTOUHUKOB BBIIEIIATh
nH(pOpMalLMIO, KOTOpas SIBJISIETCS MPOTUBOPEUUBOM UM MOXKET ObITh HEJJOCTOBEPHOM;
UCIIOJIb30BaTh MPH BBHINOIHEHNUU YUEOHBIX 3aJaHUI HAyYHO-TIONYJISIPHYIO JUTEPaTypy
(bu3nYeCKOro cofepx aHus, ClipaBOYHbIE MaTepUalbl, pecypchbl cetu HTepHeT, BiaaeTh
npruéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3zoBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM
CHCTEMBI B IPYIYIO;

co3/1aBaTh COOCTBEHHBIC MMCbMEHHbIE U KPaTKHUE yCTHBIE COOOIIeHus, 000011ast nH(OpMAIHIO
U3 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOrO COJIEPKAHU, B TOM YHUCIIE ITyOJUYHO MIPEICTABIAT
pe3yJIbTaThl IPOEKTHOMN MM UCCIEA0BATEIbCKOM 1EATENBHOCTH, IIPH 3TOM I'PAMOTHO
UCIIO0JIb30BaTh U3Y4YEHHBIM NOHATUIHBIN annapaT Kypca (PU3HMKH, COPOBOXKAATh BHICTYILIICHNUE
Mpe3eHTalHEH;

IIPY BBIIIOJIHEHUH YYEOHBIX IPOEKTOB M UCCIIEA0BAHUM (PU3MUYECKHX IPOLIECCOB PACIIPEIEIIATh
00513aHHOCTH B I'PYIIE B COOTBETCTBUH C TIOCTABJICHHBIMH 3a/1a4aMH, CJICIUTH 3a BHIIIOJIHEHUEM
IUIaHa JIeHCTBUN U KOPPEKTUPOBATh €r0, aIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIaJ B
JESATENIbHOCTD IPYIIIBL, BEICTPAUBAaTh KOMMYHUKATUBHOE B3aUMO/IEHCTBUE, IPOSIBIISL
TFOTOBHOCTb Pa3periaTb KOHMIUKTHI.

K koH1y 00y4eHus B 9 Kj1acce peMETHbIE pPe3yJIbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTD y OOYUAIOLIMXCSI YMEHUH:
UCIIOJIb30BaTh MOHATHS: CUCTEMA OTCUETa, MaTepUallbHasl TOUKA, TPACKTOPHsl, OTHOCUTEIILHOCTh
MEXaHUUYECKOT0 JBMKEHUS, nedopmanus (ynpyras, niacTuiyeckas), TpeHuUe,
LEHTPOCTPEMUTEIBLHOE YCKOPEHHUE, HEBECOMOCTh U NIEPErpy3KH, LIEHTP TSKECTH, a0COIOTHO
TBEPJI0E TEIO, IIEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHUYECKHE KOIeOaH!s U BOJIHBI,
3BYK, MH()pa3BYK M yJIbTPA3BYK, JIEKTPOMATHUTHBIE BOJIHBI, IIKaJIa IEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JATbHO30PKOCTh, CIIEKTPhI UCITYCKAHUS U MOTJIOIIEHUS, albda, Oeta- u
ramMMa-u3J1y4eHusi, U30TOIIbL, sIIepHAs YHEPTeTHKA;
pas3nnyath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEIHOE IBUKEHHUE,
PAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBIKEHHE, CBOOOTHOE MaICHUE TEJl, PABHOMEPHOE
JBYDKEHUE 110 OKPYKHOCTH, B3aUMOJIEHCTBUE TEJ, PEAKTUBHOE JBHKEHHE, KOJIeOaTeNbHOEe
JBIKEHME (3aTyXalollue U BbIHYKIEHHbIE KOJIe0aHus), pE30HAHC, BOJIHOBOE JIBUKEHUE,
OTpa’Ke€HHE 3BYKa, IPSMOJIMHENHOE pacpOCTpaHEHUE, OTPaKEHUE U IIPEIOMIIEHUE CBETa,
IIOJTHOE BHYTPEHHEE OTPaKCHUE CBETA, PAa3I0KEHUE OEJI0ro CBeTa B CIIEKTP U CI0KEHHE
CIEKTPAJIbHBIX IIBETOB, TUCIIEPCUS CBETA, ECTECTBEHHAs PAJUOAKTUBHOCTh, BOSHUKHOBEHHE
JMHEHYATOr0 CIEKTPa U3ITYUEHHS ) 10 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBICHUE;



pacro3HaBaTh MPOSBICHUE N3YYCHHBIX (PU3NYECKUX SBICHHUHA B OKPYKAIOIIEM MUpE (B TOM
yrcne GU3NYecKue SIBICHUS B IPUPO/IC: MPHIKUBHI U OTJIUBHI, IBIKeHUE aHeT ColHeYHON
CUCTEMBI, pEaKTHBHOE JIBU’KEHUE JKUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB KHUBOTHBIMH,
3eMJIETPSACEHUE, CECMUYECKUE BOJIHBI, I[yHAMH, X0, IIBETA TEJ, ONTUYECKUE SBICHHUS B
pupojie, ONoIOrnyecKoe IeHCTBUE BUAUMOTIO, YIAbTPa(HUOIETOBOrO U PEHTTEHOBCKOTO
U3JTYy4YEeHUH, €CTECTBEHHBIN pPaMOaKTHUBHbBIN (POH, KOCMHUYECKHUE JTyYH, PAJUOAKTUBHOE
U3ITyYEHHUE MPUPOIHBIX MUHEPAJIOB, IEUCTBUE PAIMOAKTUBHBIX U3TYyUEHHUN Ha OpraHu3M
YeJIOBEKA), IPH ITOM IEPEBOIUTH MIPAKTUYECKYIO 3ajjauy B yUeOHYI0, BBIIEIATh CYIIECTBEHHbIC
cBOIicTBa (IIpU3HAKU) PUBNYECKUX SBJICHUM;

OIKCBIBATH U3yUYCHHbIE CBOMCTBA Te U (hU3UUYECKHE SBJICHHUS, UCIIONB3Ys (PU3UUECKUe
BEJIMUMHBI (CPEJIHAS U MTHOBEHHAs! CKOPOCTb TeJa IPU HEPAaBHOMEPHOM JIBUYKEHUH, YCKOPEHUE,
IIEPEMELIEHHE, ITyTh, YTII0Basi CKOPOCTh, CHJIa TPEHHUS, CHJIA YIIPYTOCTH, CUJIA TSKECTH,
yCKOpeHue cBOOOIHOTO Ma/IeHus, BEC TeJla, UMITYJIbC Tela, UMITYJIbC CHIIbI, MEXaHUYECKast
pa0boTa ¥ MOILHOCTh, MOTEHIIMAIbHAS SHEPT U TeJa, MOAHATOrO HaJl MOBEPXHOCTHIO 3€MIIH,
MOTEHLUAIbHAsI SHEPTUsl CXKATOM NMPYKUHBI, KWHETUYECKasi SHEPIHsl, [T0JIHAS MEXaHUYeCKast
SHEPIrus, MEPHOJ U 4acToTa KojeOaHHi, ATMHA BOJIHBL, TPOMKOCTb 3BYKa U BHICOTA TOHA,
CKOPOCTh CBETa, IOKAa3aTelb PEJIOMIICHUS CPEJibl), IPU OMMCAHUU [TPABUIIBHO TPAKTOBATh
(bu3UUeCcKuil CMBICI HCIIOJIb3YEMbIX BEIMYUH, 0003HAYCHHS U eIMHUIIBI (PU3MUECKUX BEIUYHH,
HaXOAUTh (POPMYIIbI, CBSA3BIBAIOIIUE TaHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMU BEIMUYMHAMH,
CTPOUTH TpaQUKH U3YYEHHBIX 3aBUCUMOCTEN (PM3UUECKUX BEIHYUH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUECKUE SBJICHUS U MPOLIECCHI, UCIOJB3YS 3aKOH
COXPaHEHHUs SHEPTUH, 3aKOH BCEMUPHOT'0 TATOTEHUS, IPUHLUII CYNIEPIO3ULIMH CUJI, IPUHLIMII
oTHOcuTenbHOCTH ["anuies, 3akonbl Hpl0TOHA, 3aKOH COXpAaHEHHUsI UMITYJIbCA, 3aKOHBI
OTpa)KEHUs U IIPEJIOMJICHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsiI0BOI0 U MaCCOBOT'O YMCEII IIPU
SJIEPHBIX PEAKIUAX, IPH 3TOM JIaBaTh CIIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3aIIUCHIBATH €r0
MaTEMaTHUECKOE BBIPAXKEHUE;

00BACHATH (U3NYECKUE TPOIIECCHl M CBOWCTBA TEJI, B TOM YHCIIE M B KOHTEKCTE CUTYyalui
IIPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BbIABIIATH IPUUMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH
00BbsICHEHHE U3 2—3 JIOTHYECKHUX IIAaroB C OMOPOM Ha 2—3 U3YYEHHBIX CBOMCTBA (PU3UUECKHUX
SBJICHUN, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THbIC 3a7a9u (OTUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHHI ), UCIIONIB3YS 3aKOHBI
U GOpMYIIbI, CBSA3BIBAIOIINE (PU3MUECKUE BEIMYMHBL: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1aun
3aIMChIBaTh KPATKOE YCJIOBHE, BBIBIIATH HEJIOCTAIOIINE WK N30BITOYHBIE IaHHbIE, BHIOUPATh
3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE JJISl PEIICHUSs, IPOBOAUTH PACUETHI U OL[CHUBATH
PEATMCTUYHOCTD MOTYYEHHOTO 3HaYEHUS] (PU3NYECKON BETUUHHBI;

pacrio3HaBaTh Ipo0JIeMbl, KOTOPbIE MOXKHO PEIIUTh MPH MOMOIIH (PU3NIECKUX METOJIOB,
HCIIOJIB3YS ONKCAaHUE UCCIEA0BaHNUS, BBIIEIAThH IPOBEPIEMOE MPEATNOI0KEHUE, OLICHUBATD
IIPABWJIBHOCTD NOPsIJIKA IPOBEIEHUS UCCIIEOBAHMUS, AEJIaTh BBIBO/IbI, UHTEPIIPETUPOBATD
pe3yNbTaThl HAOJI0IEHUH U ONBITOB;

MIPOBOJUTH OTBITHI 110 HAOIIOICHHUIO (PU3HMUECKUX SBICHUN MU (PU3UUECKUX CBOWCTB TEI
(u3yueHue BToporo 3akoHa HeloToHa, 3aK0HA COXpaHEHUs SHEPTUH, 3aBUCUMOCTh NIEpHoa
KOJICOAHUH MPYKUHHOTO MAasATHUKA OT MACChI TPy3a U )KECTKOCTU MPY>KUHBI M HE3aBUCUMOCTH OT
aMIUIMTY/IbI MJIBIX KOJieOaHuil, MPSMOJIMHENHOE paclpoCcTpaHeHHE CBETa, pa3iioskeHre 6enoro
CBETa B CMEKTP, U3yUYCHUE CBOMCTB U300paKEHUS B TNIOCKOM 3€pKaJie U CBOMCTB M300paKeHUS
npeaMeTa B coouparoleit TnH3e, HaOM0IeHUE CIUIONIHBIX U JINHEHYAThIX CIEKTPOB M3ITy4SHHS):
CaMOCTOSITENILHO COOMPATh YCTAHOBKY M3 H30BITOUHOTO Ha0Opa 000pyI0BaHUS, OMUCHIBATH X0/
OTIBITA U €T0 PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,

MPOBOAMTH MTPU HEOOXOIUMOCTH CEPHIO MPSAMBIX U3MEPEHUI, ONpeesisisi CpeiHee 3HaUCHHE
u3MepsaeMoii BelTnunHbI ((POKyCHOE pacCcTOsTHUE COOMparoIel INH3bI), 000CHOBBIBATH BEIOOP
croco0a u3MepeHus (M3MEPUTEIHHOTO MPUOO0pa);

MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIWYHH C HCIIOIB30BAaHHEM TPSIMBIX
U3MEpEeHMH (3aBUCUMOCTh MMYTH OT BPEMEHH MPH PAaBHOYCKOPEHHOM ABM)KEHUU 0e3 HauaabHOU



CKOpPOCTH, IepHojia KojieOaHU MaTeMaTUUYECKOI0 MasiTHUKA OT JUIMHbI HUTH, 3aBUCUMOCTH yTJja
OTpa’KeHHsI CBETa OT yrJjla MaJeHus U yria MpeJoMJIeHUs OT yIJia MaJleHHs): IUIAaHUPOBaTh
UCCIIEIOBAaHHUE, CAMOCTOSITENILHO COOMPATh YCTAHOBKY, (PMKCUPOBATH PE3YIIbTATHI OTYUCHHOM
3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BUE TaOIUIL U IPaUKOB, 1e1aTh BHIBOBI 110
pe3yJibTaTaM MCCIIe0BaHuUS;

IPOBOJUTH KOCBEHHbIE U3MEPEHHUs (PU3NUECKUX BEITMUUH (CPEIHSSI CKOPOCTh U YCKOPEHHUE Tea
IIPU PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHHE CBOOOAHOIO NaJAeHUs, KECTKOCTh MPYKHUHBI,
KO3(DPULIMEHT TPEHUS CKOJIBKEHUS, MEXaHN4ecKas paboTa U MOIHOCTh, YaCTOTA U IEPHOJ
KoJie0aHUI MaTeMaTUYeCKOro U MPYKUHHOIO MasTHUKOB, ONITHYECKAs cUjla coOMparoleit
JIMH3bI, PaIMOAKTUBHBIN (DOH): TUIAHUPOBATH U3MEPEHUS, COOUPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY U BBITIOJIHATH U3MEPEHUS, CIIeAYs IPEI0KEHHON HHCTPYKIIUU, BBIYUCIIATH 3HAUCHHE
BEJIMYMHBI U aHAIM3UPOBATH MOJIYYEHHBIE PE3YJIbTAThI C YUETOM 33JaHHOM IOIPEIIHOCTU
WU3MEPEHU;

co0uro1aTh MpaBUiIa TEXHUKU OE30MIaCHOCTH MU paboTe ¢ 1a00paTOPHBIM 000pYI0BaHHEM;
pa3iaryaTh OCHOBHBIE TPU3HAKN U3YUYEHHBIX (PU3MUECKUX MOJENEH: MaTepuaabHas TOUKa,
abCoIIIOTHO TBEPJI0E TEJI0, TOUEUYHbII HCTOYHHK CBETA, JyY, TOHKAs JIMH34, IUIAHETapHas MOJIEJb
aTOMa, HyKJIOHHasi MOJIeJIb @aTOMHOT'O S,Apa;

XapaKTepU30BaTh MPUHIUIIBI ICHCTBUS N3YUYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOICTB C
OMOpPOH Ha UX ONMUCAHUSA (B TOM YHCIIE: CIIUIOMETP, TaTYMKHU MOJ0KEHUS, PACCTOSHUS U
YCKOPEHHs1, paKkeTa, 9X0JIOT, OYKH, IEPUCKOII, (poToanmapar, ONTHIECKUE CBETOBOIBI,
CHEKTPOCKOI, JI03UMETp, KaMepa BuibcoHa), ncnosib3ysi 3HaHUs O CBOMCTBAX (pU3MUECKUX
SBJICHUN U HEOOXOANMbIe (prU3NYECKre 3aKOHOMEPHOCTH;

HCIIOJIb30BATh CXEMBI U CXEMATHYHBIE PUCYHKH N3YYEHHBIX TEXHUYECKHUX YCTPOMCTB,
U3MEPUTENIBHBIX TPUOOPOB U TEXHOJIOTHUECKUX MPOIIECCOB MPH PEILICHUH yueOHO-
NPaKTUYECKUX 3a/1a4, ONITUYECKUE CXEMBI AJISl IOCTPOEHUS N300paXKeHUH B INIOCKOM 3€pKajie U
coOuparorieii JTH3E;

IPUBOJIUTH PUMEPHI (HAXOAUTh HHPOPMALIMIO O IPUMEPAX) IPAKTUYECKOIO UCII0JIb30BAHMS
bu3nYecCKUX 3HAHWI B MOBCEAHEBHOM XU3HU JIJIs 0OecTieueHus: 6€30MacHOCTH TP OOpaIICHUH C
nprOOpaMu U TEXHUYECKMMHU YCTPOICTBAMHU, COXPAHEHUS 310POBbs M COOIIOIEHUS HOPM
HKOJIOTMUYECKOTO MOBEIEHUS B OKPYKAIOILEN CPENE;

OCYILECTBIIATh MOUCK MH(OpMaAIK (PU3HYECKOTO cofiepkaHus B VIHTepHETe, CaMOCTOATEIBHO
(bopMynHMpys HOUCKOBBIN 3aIIPOC, HAXOUTH ITyTH OTIPEEICHUS TOCTOBEPHOCTH MOITY4EHHON
MH(QOPMALIMU Ha OCHOBE UMEIOIIUXCSI 3HAHUHN U JONOJHUTENbHBIX HICTOUHUKOB;

UCIIOJIb30BaTh MPH BBHINOJIHEHNUU YUEOHBIX 3aJaHUI HAyYHO-TIONYJISIPHYIO JTUTEPATypy
(bU3U4ECKOro coiepKaHusl, ClIpaBOuYHbIe MaTepHalIbl, peCypchl ceTu MIHTepHeT, BiaieTh
npruéMaMy KOHCIIEKTUPOBAHUS TEKCTa, Ipeodpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM
CUCTEMBI B IPYTYIO;

CO03/1aBaTh COOCTBEHHBIC MMCbMEHHBIE U YCTHBIE COOOIIEHHUS Ha OCHOBE HH(pOpMAIIUU U3
HECKOJIBKUX UCTOYHUKOB (PU3UUECKOT0 COAEpKaHMsl, yOJINYHO MPEICTABIATh PE3yJIbTaThl
IIPOEKTHOM MJIM MCCIIE0BATEIBCKON EATENBHOCTH, IIPX 3TOM I'PAMOTHO HCII0JIb30BATh
M3yUYEHHbIN MOHATUHHBIN annapar U3y4yaemoro paszena GU3MKU U COPOBOXKIATh BBICTYIICHHUE
npe3eHTannel ¢ yu€ToM 0cOOEHHOCTEH ayTMTOPUN CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne || HammeHoBaHMe pa3zienoB U TEM KonunyecTtBo yacos OnexTpoHHbIe (LIU(POBHIE) OcHoBHBIE BU/IbI pabOTHI €
n/m MIPOrpPaMMBbI Beero| Kontponsasre | Ipaktiueckue o0pa3oBaTeNnbHbIE PECYPCHI Y4€TOM MPOrpaMMbl BOCIIUTAHUS
paboThI paboThI
Paznen 1. ®u3uka u eé poJib B IO3HAHUU OKPY KAIOLIEro MUpa
1.1 | ®Pusuka - Hayka o pUpoAe 2 bubnuorexa [IOK
https://m.edsoo.ru/7f416194
1.2 |®usnyeckue BEIUYUHBI 2 1 bubnuoreka [JOK
https://m.edsoo.ru/7f416194
1.3 |[EcTecTBeHHOHAYYHBIA METO]T 2 1 bubnmroreka [JOK
MTO3HAHUS https://m.edsoo.ru/7f416194
‘I/ITOFO 0 pa3eny H 6 H

‘Pasz[e.n 2. [lepBoHayajibHbIE CBEJIEHUS 0 CTPOEHUHU BellleCcTBA

2.1 ||Ctpoenue BemecTBa 1 bubnuorexa [JOK
https://m.edsoo.ru/7f416194

2.2 ||[IBmxeHHE U B3aMMOJICHCTBHE 2 1 bubnmoreka [JOK

YaCTHI[ BENIECTBA https://m.edsoo.ru/7f416194

2.3 ||ArperaTHble COCTOSIHMS BEIIECTBA 2 bu6nuorexa LIOK
https://m.edsoo.ru/7f416194

‘I/ITOFO 0 pazaeny H 5 H

‘Pame.n 3. JIBH:KeHUE M B3aUMO/IeliCTBHE TeJl

3.1 |[Mexanudeckoe JIBHKCHUE 3 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

3.2 |[Muepmus, macca, IIIOTHOCTh 4 1 1 bu6mmoreka [IOK Perrenne kadecTBEHHBIX 3a4a4
https://m.edsoo.ru/7f416194 Ha Temy «[IpoucmiecTBus Ha

J0pOrax»

3.3 ||Cuna. Buns! cun 14 1 2 bu6mmoreka [JOK

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



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

Ne
/11

HanmenoBanue pa3ziennos u teM

KomnuectBo yacos

OnexTpoHHbIe (LIU(POBHIE)

OcHoBHBIE BU/IBI pabOTHI €

IPOTPaMMBI Beero| Kontponbheie | ITpaxTideckue o0pa3oBaTeNbHBIE PECYPCHI YYETOM TPOTPAMMBI BOCTIUTAHHS
paboThI paboThI
‘I/ITOFO IO pazfeny H 21 H
‘Pasue.ﬂ 4. JlaBjieHue TBEPABIX TeJl, }KMIKOCTel U ra3oB
4.1 |daBnenwue. Ilepenaya naBieHus 3 bubmmoreka [IOK
TBEPABIMU TEJIAMH, JKHIKOCTAMU H https://m.edsoo.ru/7f416194
razamu
4.2 ||/laBneHUE KUIKOCTH 5 bubnuorexa [JOK 3HAKOMCTBO C YUYE€HBIMU —
https://m.edsoo.ru/7f416194 n3o0peraTensimMu.
4.3 ||ATMocdepHoe naBiieHue 6 bubmuoreka [IOK
https://m.edsoo.ru/7f416194
4.4 | JleiicTBHE XMIKOCTH U ra3a Ha 7 1 3 bu6mmoreka [JOK
MOrpyKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
‘I/ITOFO 0 pazaeny H 21 H
‘Pame.n 5. PaGoTa u MOIIHOCTH. JHEpPrus
5.1 ||PaGoTta 1 MOIIHOCTH 3 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
5.2 |[IpocThic MEXaHU3MBI 5 1 bubnuotexa [JOK
https://m.edsoo.ru/7f416194
5.3 |Mexanuueckas YHEpTHs 4 1 1 bubnmoreka [JOK WNurtennexryanbHas urpa «Mup
https://m.edsoo.ru/7f416194 podeccHiny
‘I/ITOFO 0 pa3feny H 12 H
‘PGSCpBHOG BpeMsi H 3 H H ” H
OBILEE KOJIMYECTBO YACOB I10 68 4 12

I[TPOTPAMME
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8 KJIACC

No HaunmenoBanue pas3ienoB u TeM KonuvecTtBo yacoB OnexkTpoHHBIE (IU(POBLIE) OcHOBHBIE BUBI paOOTHI C
n/n POTPaMMBI Beero| Kontponsasre | Ipaktiueckue o0pa3oBaTeNnbHbIE PECYPCHI Y4ETOM IPOTPAMMBI
paboTHI paboThI BOCIHTaHMA
Pa3gen 1. TensioBble sIBJICHUS
1.1 ||CtpoeHnue u cBOMCTBA BeIIeCTBA 7 bu6mmorexa [JOK Becens! mo teme «Harme
https://m.edsoo.ru/7f4181ce 3[I0POBBE, B HALIUX PYKaX»
1.2 | TerutoBbIe IPOIECCHI 21 2 5 bubnuorexa [JOK BuptyanbHbie SKCKypcUn
https://m.edsoo.ru/7f4181ce «Kak xoporia npupoaa
HaIa
‘I/ITOFO 0 paseiny H 28 H
‘Pame.n 2. DJeKTpu4ecKre 1 MAarHUTHbIE SIBJICHUS
2.1 |Dnextpuueckue 3apsabl. 3apsyKCHHbIE 7 1 bu6nuoreka [IOK VYpoku OezonacHoCTH
TeJa U UX B3aMMOJCHCTBHUE https://m.edsoo.ru/7f4181ce «IloaroToBKa K NEHCTBUSM B
UC».
2.2 |[TocTOSHHBIN AIIEKTPUYECKHHA TOK 20 1 7 bub6mmorexa [IOK Ypoku MyxectBa. becensl
https://m.edsoo.ru/7f4181ce o 60pbOE C TEPPOPHU3MOM.
2.3 |MarauTHbIC SBIICHH 6 1 15 bubmuoreka [JOK buorpadus n3BecTHBIX
https://m.edsoo.ru/7f4181ce ydenbix. [Ipoektsr «Harr
0e30macHbIi MUP»
2.4 |DnekTpoMarHuTHas HWHIYKIHS 4 bubnuoreka [IOK
https://m.edsoo.ru/7f4181ce
‘I/ITOFO 0 pazjaeny H 37 H
‘PesepBﬁoe BpeMsI H 3 H “ H H
OBIIEE KOJIMYECTBO YACOB I10 68 4 14.5

[NPOTPAMME
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9 KJIACC

No HanmenoBanue pa3ienos u TeM KommaectBo wacos DneKTpoHHbIE (IUPPOBHIC) OCHOBHBIE BUIBI pa0OTHI C YIETOM
n/m IPOrpaMMBbl Beero|| Konrponsmete | [IpakTideckie 00pa3oBaTebHbIE PECYPCHI MIPOrpaMMbl BOCTIUTaHHSA
paboThI paboThI
Pazgea 1. Mexannuyeckue siBJIeHUSA
1.1 ||Mexanuueckoe IBUKECHUE U 10 1 bu6mmorexa [IOK
CIOCOOBI €ro OMUCAHUS https://m.edsoo.ru/7f41a4a6

1.2 |[B3aumonelicTBue Tei 20 1 3 Bu6nuoreka [JOK Pemenne 3anau o reme « OCHOBBI
https://m.edsoo.ru/7f41a4a6 0€30IacHOTr0 MMOBEACHUS Ha JOPOTax»

1.3 |[3akoHBI cOXpaHEHUs 10 3 bubnmoreka [IOK
https://m.edsoo.ru/7f41a4a6

‘I/ITOFO 10 pasjeny H 40 ||

‘Pame.n 2. MexaHH4YecKHe K0J1€0aHUA U BOJTHEI

2.1 |[MexaHu4eckue KojaeOaHus 7 3 bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

2.2 |MexaHUYeCKHE BOJIHBI. 3BYK 8 1 3 bubimoreka [IOK WuTemiekTyanbHbIi MapadoH
https://m.edsoo.ru/7f41a4a6 «My3bIKa U TOJIOCY.

‘I/ITOFO 0 pasjeny H 15 ||

‘Paszle.n 3. DJIeKTPOMAarHUTHOE T0JIe U JIeKTPOMATHUTHbIE BOJIHbI

3.1 |[DieKTpOMarHuTHOE IOJIC U 6 2 bubaunorexa [JOK 3HAKOMCTBO C YYCHBIMHU
3JIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6 HoGeneBckumu Jiaypearamu.
‘I/ITOFO o pasjeny H 6 ||
‘Paszle.n 4. CBeToOBbIE IBJICHUSA
4.1 |3aKOHBI pacIIPOCTPAHEHUs CBETA 6 2 bubnunorexa [JOK
https://m.edsoo.ru/7f41ada6
‘4-2 H.HI/IH?,I)I ¥ ONTHYECKUE TPUOOPHI H 6 || H 3 HBI/I6J‘[I/IOT€K& LHOK H
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No HanmenoBanue pa3ienos u TeM ‘ KommaectBo wacos ‘ DneKTpoHHbIE (IUPPOBHIC) OCHOBHBIE BUJIBI pa0OTHI C YIETOM
n/m [IpOTPaMMBbl Beero| Konrponshbie || Ipaktuueckne o0Opa3oBaTeIbHbIE PECYPCHI IIPOrpaMMBbl BOCIIUTAHUSA
paboThI paboThI
I I |Inttps://m.edsoo.ru/7f41a4a6 [
4.3 |[Pa3nmosxeHue Oeoro cBeTa B CIEKTp|| 3 2 bubmmoreka [IOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 0 paszeny H 15 ||
‘Pa:me.ﬂ S. KBaHToBbI€ IBJICHUS
5.1 |McnyckaHue v OTJIOIIEHHE CBETa 4 1 bubmmoreka [IOK
aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 ||CTpoeHre aTOMHOTO sifipa 6 1 bubnmnoreka LIOK W3y4yenue xu3Hb U paboTa yueHbIX,
https://m.edsoo.ru/7f41a4a6 CBSI3aHHBIC C SIBJICHHEM
pPaTMOaKTUBHOCTH.
5.3 ||SlnepHble peakiyu 7 1 1 bubnnorexa [JOK becenpl mo 0opbde ¢ TEppOpPU3MOM.
https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 0 paszeny H 17 ||
‘Pa321e.11 6. [loBTOPUTEIHLHO-00001IAIOIIIUIT MOTY/Tb
6.1 |[ToBTOpEeHUE U 00OOIICHIE 6 2 bubmmoreka [IOK
coJiepxkaHus Kypca pusnku 3a 7-9 https://m.edsoo.ru/7f41a4a6
KJ1acc
‘I/ITOFO 0 paszeny H 6 ||
OBIIEE KOJIMYECTBO HACOB IIO || 99 3 27
[MPOTPAMME
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Enunbiii rpaguk oueHoYHbIX npoueayp Ha 2024-2025 y4yeOHbIi roj

Kuaacce Ipeamer TeMa KOHTPOJIbLHOM PadOTHI Ilnanupyemasi 1aTa npoBeAeHUS
YerBepTh I'on
2 3 4
7 du3uka 1. «MexaHndeckoe ABIDKCHHEY, «Macca, IIIOTHOCTE) HOSIOpB
(HOBBIN) 1-s Henenst BIIP
2. «I'paduyeckoe m3o0paxenue cuin, « CHIBD) nexadpb K/p
4-g genens
3. «JlaBieHue TBEPIBIX TEI, )KUIKOCTECH U Ta30B)» anpeib
1-1 Henens
4. «PaboTta 1 MOIIHOCTb. DHEPT U Mai
3-4 Henens
8 dusuka 1. "TemoBsle sBiIeHUS " HOSI0pb
(HOBBIH) 1-s Henenst BIIP
2. «/3MeHeHHe arperaTHbIX COCTOSTHHUI BEIIECTBA nexkadpb 3K3aMCH
3-31 Henmens
3. KontponpHas pabota o Teme "DIIeKTpHUYECKHE 3apsiIbl. anpesb
3apspKeHHbIE Tela U UX B3auMoaeucTBus. [locTosHHbIN 1-s1 Henmens
IIEKTPUUECKUHN TOK"
4. "DeKTpuuecKue U MarHUTHBIC SIBICHUS" Mai
3-s1 HeeIs
9 dusuka 1. "MexaHuueckoe ABmxkeHue. Bzanmoneiicrteue ten" HOSIOPH
(HOBBIIT) 2-51 HeJenst oro
2. "3akoHbI coxpaHeHusl. MexaHndeckue KojaebaHus u BOJHBI" SIHBApb
4-5
Hemens
3. "DeKTpoMarHuTHOE ToJie. DIeKTPOMArHUTHBIE BOJTHEI. Mait
KBanrtosnle sBneHus" 1-1 Henens







YYEBHO-METOJMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBS3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI JIJ151 YUEHUKA

1. ®usuka, 7 knace/ Iepoimikun .M., iBanoB A.U., AkiimonepHoe 00IIeCTBO
«3parenscTBO «lIpocBenieHue

2. ®usuka, 8 kinacc/ Iepeimkun .M., UBanoB A.U., AkiinoHepHoe 00111eCTBO
«3narensctBo «IIpocBeenue»

3.®usuka, 9 knacce/ Ileprimkun A.B., 'ytauk E.M., Aktinoneproe o011ecTBo
«3parenscTBO «IIpocBemeHue

METOINYECKHUE MATEPHAJIBI IS YUUTEJIA

1.PaGoyas nporpamma.

2. [Iporpammbl ocHOBHOTO 00111er0 00pazoBanus. duszuka. 7 — 9 knaccel
(aBTopsl:A.B.ITepeimkun, H.B. ®unonosuy, E.M. I'yTHUK).

3. [leppiikun .M., BanoB A.U. ®usuka. 7 k1. : yuel. nms oOieoOpasonar.
yupexaenuit / .M. [lepwimikun, A.W. UBanos -M. : [Ipocsemenue, 2021.

4, Tlepeimkua .M., iBanoB A.M. ®usuka. 8 k1. : yueb. 11 o0mieoopa3oBar.
yupexaenuit / .M. [lepeimikun, A.W. UBanos -M. : [Ipocsemenune, 2022.

5. lleppiikun A. B., I'yrauk E.M. ®usuka. 9 xi1. : yueb. mist o6meoOpa3oBar.
yupexnaenuit / A. B. [lepeimkun. -M. : [Ipocsemenue, 2023.

6. Mapon A. E. ®usuka. CoopHUK BOIIPOCOB U 3a11a4. 7-9 kiaccel / A. E. Mapom,
E. A. Mapos, C. B. [1ozoiickuii. - M.: [lpoda, 2013.

7. B.W. Jlykamuk, E.B. IBanoBa CoopHuKk 3aaa4 o ¢pusuke 7 - 9 kiacc - M.
"IIpocsemienue"

8. A.B. Ileprimkun CoopHuk 3aaa4 o ¢usnke 7-9 knacc-M. "Dk3amen"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. Google Knacc (puzuxa 7 — 11 xmacc)
https://edu.google.com/products/classroom

2. Poccuiickas anextponHas mkoja (¢pusuka 7 — 11 kmaccer)
https://resh.edu.ru/subject/28/7/

3. ®okchopa (pusmka 7 — 11 kmaccer) https://foxford.ru/courses/
(https://foxford.ru/search?q=¢duzuxa+7+xmacc)

4. O6pazoBarenbHbIil moptan «Muboypok» (dpusmka 7 — 11 kmaccer)
https://iu.ru/video-lessons?predmet=fizika

5. Enunas xommeknus mudpoBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://school- collection.edu.ru

6.bubmmoTeka — Bc€ mo npeamety «Du3nkay. http://www.proshkolu.ru
7. BumeoonsIThl Ha YpOKax. http://fizika-class.narod.ru



