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IHOACHUTEJIBHAS 3AIINCKA

CopneprkaHue nporpaMMsl HaIlpaBIeHO HA (POPMUPOBAHHE €CTECTBEHHOHAYUYHOW IPAMOTHOCTH Y4YallUXCS U
OpraHU3alMI0 U3y4YeHUs (PU3MKKM Ha JesTeIbHOCTHON OCHOBE. B Hell yuMThIBalOTCS BO3MOXKHOCTH MpeAMETa
B peamuzauuu TpedoaHuii @I'OC OOO k niuaHUpyeMbIM JUYHOCTHBIM M METAIPEAMETHBIM PE3yJIbTaTaM
o0y4yeHMs, a TakKe MEXKIPEIMETHbIE CBS3M E€CTECTBEHHOHAy4YHbIX Y4YeOHBIX IPEAMETOB Ha YPOBHE
OCHOBHOTI'O 0011eT0 00pa30BaHusl.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJIMETA «®PU3UKA»

Kypc ¢usukn — cucremoo0pasyromuid 1Jii €CTEeCTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB, MOCKOJBKY
(bu3nyecKkre 3aKOHBI JIeXKaT B OCHOBE IPOLIECCOB U SIBIEHUH, U3y4aeMbIX XUMHEH, O1oIoruei, acTpoHOMHuen
u Qusnueckoil reorpaduei. dusnka — 3TO MpeaMeT, KOTOPbI HE TOJBKO BHOCHUT OCHOBHOW BKJAI B
€CTECTBEHHOHAYYHYIO KapTUHY MHUPA, HO U NIpelocTaBisieT HauboJiee sicHble 00pa3iibl IPUMEHEHUsT HAy4HOTO
METoJa IMO3HaHUs, T.e. croco0a IOJydeHUs JOCTOBEPHBIX 3HaHMM o Mmupe. Hakonen, ¢usuka — 310
IIPEIMET, KOTOPBIA HapsLy € APYTMMH €CTCCTBCHHOHAyYHBIMM IPEAMETaMU JOJDKEH JaTh IIKOJIbHUKAM
IpeJCTaBICHHE 00 YBJIEKAaTEIIbHOCTH HAY4YHOIO MCCIENOBaHHMS MU PAJOCTU CAMOCTOSITEIBLHOIO OTKPBITHS
HOBOTO 3HAHHUS.

OpxHa W3 TIaBHBIX 337ad (PU3HYECKOro 0oOpa3oBaHUS B CTPYKTYpe 0OImero oOpa3oBaHHsI COCTOUT B
(hopMHPOBAHNYN €CTECTBEHHOHAYYHOW IPaMOTHOCTH M MHTEpEeca K HayKe Y OCHOBHOM MacChl 00y4JaronIuxcs,
KOTOpbIE B JajibHEHmeM OyayT 3aHATHI B CaMbIX pa3HO oOpa3HbIX cepax nesTenbHocTH. Ho He MeHee
BaXHOH 3a/auyell SBJSIETCS BBIABICHHWE M IMOJATOTOBKA TATAHTIIMBBIX MOJOABIX JIOACH ISl MPOIOIDKEHHS
oOpa3oBaHMsl W JanbHeimedl npodeccuOHaNbHOW JAEATEJBHOCTH B OOJACTH  €CTECTBEHHOHAYYHBIX
WCCIICIOBAaHUIM M CO3JaHUHM HOBBIX TeXHOJOTrHH. COrjlacCHO MPHUHATOMY B MEXKIYHApOIHOM COOOIIECTBE
ornpeneneHuto, «EcTtecTBeHHOHayyHasi IpaMOTHOCTh — 3TO CIOCOOHOCTh YeNlOBEKa 3aHUMaTh aKTUBHYIO
IPaXIaHCKYIO MO3UIHIO TI0 0OIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMH HayKaMH,
€ro TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYUHBIMU HJesiMU. HayuyHO rpaMOTHBII 4eI0BEK CTpEeMHUTCS
Y4acTBOBAaTh B apTyMEHTHPOBAHHOM OOCYKICHHHM MpPOOJIEM, OTHOCSIIUXCS K €CTECTBEHHBIM HAayKaM M
TEXHOJIOTUSIM, YTO TPEOyeT OT HEero ClIeayIoIMX KOMIIETEHTHOCTEH!:

— HAY4YHO OOBSICHATDH SBJICHHUS,

— OLIEHUBATh U OHUMATh 0COOEHHOCTH HAyYHOI'O HCCIEeI0BAHNU,

— MHTEPIPETHPOBATH TaHHBIE M NCTIOIH30BATh HAYYHBIE JTOKA3aTEIILCTBA JUISI ITOJTyYSHHS BBIBOJIOB.
N3yuenne pu3uku cnocoOHO BHECTH pellarollnii BKIa B JOPMHUPOBAHNE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH O0yYaroImMuXcsl.

HEJIN U3YUYEHUSA YYEBHOI'O IPE/IMETA «®U3UKA)»

Lenu n3yyenus GU3MKKU Ha ypOBHE OCHOBHOT'O 00111ero o0pazoBaHus onpezencHs! B Konnenuun
npenoaaBaHust yueoHoro npeamera «Pusnka» B 00pazoBaTeIbHbIX opranusanusax Poccuiickoit @enepannu,
peanu3yoLX OCHOBHBIE 00111e00pa3oBaTeIbHbIE IPOrpaMMBbl, YTBEpKIEHHOU perenneM Komternn
MunucrepcTBa npocsetienus Poccuiickoit @eaepanuu, nporokosn ot 3 nexkadpst 2019 r. Ne [1K-4BH.

Lenu nzyyenus Gpusznuku:

— MpuoOpeTeHne HUHTepeca U CTPEMIIEHUS O0yUaIOINXCsA K HAyYHOMY U3YYEHHIO MPUPOAbI, pa3BUTHE HUX
MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

— pa3BUTHE NPEJCTABICHUN O HAYYHOM METO/I€ MTO3HaHUS U (OPMUPOBAHUE UCCIIEI0BATEIHCKOTO
OTHOILIEHUS K OKPY/KAIOILIUM SIBIICHUSIM;

— ¢opMUpOBaHHe HAYYHOI'0 MUPOBO33pPEHHUS KaK pe3ysibTaTa U3y4eHHUs] OCHOB CTPOEHUSI MaTEPHUU U
(GyHIaMEHTAIIbHBIX 3aKOHOB (DU3UKH;

— (dopmupoBaHue npeAcTaBICHUN 0 POy (PU3NKHU AJIs Pa3BUTHUS IPYTrUX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHI;

— pa3BUTHE MPEJICTABICHUN

— npuoOpeTeHne 3HaHui 0 TUCKPETHOM CTPOCHUH BEIIECTBA, O MEXAHUYECKUX, TEIUIOBBIX, JIEKTPUUECKHUX,
MarHUTHBIX U KBAHTOBBIX SIBJICHHSIX;



— NpUOOPETEHHE YMEHUN OMUCKHIBATh U OOBACHATH (PU3MUECKHE SIBJICHUS C UCITOJIH30BAHUEM ITOTyYEHHBIX
3HAHUM;

— OCBOGHHE METOJIOB PEIICHUS MPOCTEUINX PACUETHBIX 3a/1a4 C UCIIOIH30BaHUEM (PHU3NUECKUX MOJIEIICH,
TBOPUYECKHUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/aY;

— pa3BUTHE YMEHUH HAOJIIOAaTh MPUPOIHBIE SBJICHUS U BBITIOJHATH OIBITHI, JJA0OpPaTOPHBIE paOOTHI U
IKCIIEPUMEHTAILHBIC UCCIICIOBAHMS C UCIIOJIb30BAHUEM U3MEPHUTEILHBIX IPUOOPOB;

— OcBOeHHUE MPUEMOB pabOThI ¢ MHPOpMaNHe PU3NUECKOTO CoAepIKaHMs, BKItoUas HHPOpMaIIUo O
COBPEMEHHBIX JIOCTIKCHUSAX (PU3UKH; aHATH3 ¥ KPUTUIECKOE OIICHUBaHKUE WH()OPMAIINY;

— 3HAKOMCTBO cO cepamu IpodecCHOHATLHOMN AESITEIIBHOCTH, CBI3aHHBIMU C (PU3UKOH, 1 COBPEMEHHBIMU
TEXHOJIOTUSIMU, OCHOBAaHHBIMU Ha TOCTHKEHUSIX (PU3HUECKON HAYKH.

MECTO YYEBHOI'O IPEJIMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBercTBUM ¢ PI'OC OO0 dusuka sBusercs 00s13aTeIbHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO
obero oopazoBanus. JlanHas nmporpamma rpeycMaTpruBaeT u3ydeHue GU3uKu Ha 6a30BOM YpOBHE B
o0bémMe 238 1 3a Tpu roa o0ydeHus 1o 2 4 B HEAEI0 B 7 M § Kilaccax ¥ 1o 3 4 B HeJelo B 9 kiacce.
COJAEPKAHUE YYEBHOI'O ITPE/IMETA

7 KIIACC

Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOIEr0 MUpa

@dusnka — HayKa 0 IpUPOJe, U3ydaeT (PU3NYECKHEe SIBJICHHUS: MEXaHUIECKUE, TEIUIOBBIE,
3JEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusndeckue BennInHbL. M3Mepenne ¢puszndeckux BennuuH. Ousndeckue nmpubdopsl. [TorpenrHocTs
n3MepeHuil. MexxayHapoaHasi CucTemMa eIMHHLI.
Kak ¢usnka u Apyrue ecTeCTBeHHble HAYKHU U3Y4alOT NPUPOAY. EcTecTBEeHHOHAYYHBIN METO/ NO3HAHUS:
HabJII0IeHNe, TOCTaHOBKA HAYYHOI'0 BOIPOCA, BbIIBIXKEHHUE IMIIOTE3, IKCIIEPUMEHT 10 IIPOBEPKE TUIOTE3,
o0BsicHeHHe Ha0moAaeMoro sBieHus. Onucanue GU3NYecKuX SBICHUI ¢ TOMOIIBIO0 MOJIECH.
JdemMoHcTpanuu
1. MexaHuueckue, TEII0BbIC, FNEKTPUUECKHNE, MATHUTHBIE, CBETOBBIE SIBJICHMUS.
2. ®uznueckue nprubopsl U MpoLEeaAYypa MPSIMbIX U3MEPEHNUN aHATIOTOBBIM U LIU(PPOBBIM TPHUOOPOM.
JlabopaTopHbie padoThl U ONBITHI
1. Onpenienenye LeHbl JeNEeHNs KAl U3MEPUTENBHOrO Mpudopa.
2. U3mepeHue pacCTOSHUM.
3. U3mepenne o0bEMa )KUAKOCTH U TBEPAOTO TENA.
4. OnpeneneHue pa3MepoB MaJIbIX TEJl.

5. 3Mepenue TeMnepaTyphl Mpy TOMOIIH KUAKOCTHOTO TEPMOMETPA U TaTYMKA TEMIIepaTypsl. 6.
[IpoBenenue uccaenoBaHus MO MPOBEPKE FMIOTE3bI: 1aIbHOCTh MOJETA ApUKa, MYIIEHHOTO
TOPU30HTANILHO, TeM OO0JIbIIIe, YeM OO0JIbIle BHICOTA MYCKA.

Paspnen 2. IlepBoHayaibHbIE CBEACHHS 0 CTPOCHUH BeleCTBA

Crpoenue BeniecTBa: aTOMbl M MOJIEKYJIBI, MX pa3Mepbl. OMNbITHI, JOKa3bIBAIOLIIUE JUCKPETHOE
cTpoeHue BeuecTBa. OMNbITH, 10Ka3bIBAIOIINE JUCKPETHOE CTPOEHUE BEILIECTBA.

JIBrkeHne yactul BemecTBa. CBsA3b CKOPOCTH JBHMKEHHSI YAaCTHIl C TEMIIepaTypoll. bpoyHOBcKoe
nBkenue, MMdpdysus. BzaumoseiicTBue yacTull BeIECTBa: MPUTHKEHUE U OTTAIKUBAaHUE.
ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOEHHE TIa30B, >KUIKOCTEM M TBEPABIX (KPUCTAUIMYECKUX) Tel.
B3aumocBs3p MeXKy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUAX U MX aTOMHOMOJIEKYJIIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHBIX COCTOSIHUH BOJBL. B3anMMOCBSI3b MEXIy CBOWCTBAaMH BEIIECTB B
pasHBIX arperaTHbIX COCTOSHHUSX M HMX aTOMHOMOJEKYJSPHBIM cTpoeHueM. OcCOOEHHOCTH arperaTtHbIxX
cocTostHUI BoJIbl. OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOJIBI.



JdemoHcTpauuu
1. HaGmronenue OpOYHOBCKOTO JIBUKCHUSI.
2. Habmonenue muddysum.
3. HaGmonenue sBNeHUA, OObSICHSAIOUIMXCS PUTHKCHUEM HIIM OTTAIKUBAaHUEM YaCTHI] BELIECTB.
JlaGoparopHbie padoThI M ONBITHI
1. Onenka quaMeTpa aToMa METOJIOM PAJ0B (C Ucoiib30BaHueM ¢ororpaduit). 2. OnbITH O
HaOJII0/ICHUIO TEIUIOBOTO PACIIMPEHUS T'a30B.
3. OnbITHl IO OOHAPYKEHUIO JEHCTBUS CHIT MOJICKYJISIPHOTO TIPUTSHKEHUSI.

Paznen 3. /IBu:keHHe U B3aUMO/lelicTBUH

Mexanunueckoe BukeHue. PaBHoMepHOe U HepaBHOMEpHOe JiBUKeHue. CkopocTs. CpenHss
CKOPOCTb IIPY HEPAaBHOMEPHOM JBUKEHUH. Pacuér myTu u BpeMeHH JIBUKeHUs. PaBHOMepHOE U
HepaBHOMepHOE ABMkeHHue. CkopocTh. CpeniHss CKOPOCTh IPYU HEPABHOMEPHOM JIBH)KEHHUHU. Pacuér
IIyTH U BPEMEHU JIBUKECHUSL.
SIBnenue nHepuuu. 3aKOH MHEpLUUU. B3auMozeiicTBue Tenn Kak NpuYrMHa U3MEHEHUS CKOPOCTH
JBUKEHU Tell. Macca kak Mepa nHepTHOCTH Tena. [1noTHocTh BemecTBa. CBsA3b IIIOTHOCTH C KOJIU
YEeCTBOM MOJIEKYJI B €IUHUIIE 00bEMA BELIECTBA.
Cuila Kak XxapakTepucTHKa B3aumoiercTBus Tesl. Cuiia ynpyroctd v 3akoH ['yka. 3mepenue cuibl
C MOMOILBIO TUHAMOMETpa. SIBlIeHne TAroTeHus U cuia TskecTd. Cuila TSHKECTH Ha Ipyrux Iia
netax (MC). Bec tena. HeBecomocTs. CioeHUE CUJl, HATIPABICHHBIX M0 OAHON MPSIMOH.
PaBnonelictByromast cuii. Cuiia TpeHust. TpeHue CKoJIbKeHUs U TpeHue nokosi. Tpenue B npupoie
u Texuuke (MC).
JdemMoHcTpanuu
1. HabmroieHne MexaHu4ecKoro ABM)KEHUS Tea.
2. U3mepenue CKOpOCTH MPSMOJIUHENHOTO IBUKECHMUSL.
3. HabmtoieHue siBJeHUS MHEPIUH.
4. HaburoieHre M3MEHEHUSI CKOPOCTH MPH B3aUMOJICHCTBUU Tell. 5. CpaBHEHHE Macc 110
B3aUMOJCHCTBUIO TEIL.
6. CioxeHue cuil, HalpaBJIEHHbIX 110 OJHON MPSAMOI.

JlabGopaTopHbie padoThI U ONBITHI

1. Onpenenenrne CKOPOCTH PAaBHOMEPHOTO JBMKEHMsS (IIApHKa B )KUIKOCTH, MOJAETH
ANEKTPUYECKOT0 aBTOMOOUJIS U T. 11.).
2. OmnpeneneHue cpeiHel CKOPOCTH CKOMBKEHHs OpyCKa WM IIapHKa MO HAKJIOHHOM MITOCKOCTH. 3.
Onpenenenye MIOTHOCTU TBEPIOTO TeNa.

4. OnbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD pacTsbKeHUs (AegopMaliim) MpyKUHBI OT
MIPUIIOKEHHOMN CHUIIBL.

5. OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI TPEHUSI CKOJIBKEHHSI OT Beca Tena u
XapakTepa COIPHUKaCcaroIINXCsl TOBEPXHOCTEH.
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M Ta30B

JaBnenue. CriocoObl yMEHbILIEHUS U YBEIMUEHUs daBieHus. J[aBneHue ra3a. 3aBUCUMOCTh
JaBJIeHUA ra3a oT 00bEMa, Temmneparypsl. [lepenaua napneHus: TBEPABIMU TEIAMHU, KUIKOCTIMHU U
razamu. 3akoH [lackans. [ITneBMaTHueckre MalIMHbl. 3aBUCUMOCTbH JIaBJICHUS KHUJIKOCTH OT
riyounsl. ['uapocrarndeckuii mapagokc. CooOuiaromuecs cocyabl. [ napaBIndecKkue MEXaHUu3MBbI.
Atmocdepa 3emun u atmochepHoe naBiieHue. [I[puauHbI CylecTBOBaHUS BO3AYIITHOW 000JIOUKH
3emun.
Omnert Toppuuermm. U3meperune armocdepHoro naBieHus. 3aBUCUMOCTb aTMOC(HEPHOTO TaBJICHHS
OT BBICOTHI HaJl ypoBHEM Mopsi. [Iprbops! amst u3MepeHust arMOCEepHOTO TaBICHUSI.

JleiicTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BriTankuBaronias (apXxumeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BozayxornnaBanue.
JdemoHcTpanuu
1. 3aBUCUMOCTD JaBJEHUS ra3a OT TEMIEPATYPHI.
2. Ilepenaya naBiaeHUs )KUIKOCTHIO U TA30M.
3. Coobmaromuecs: Cocybl.
4. 'mapaBiIr4ecKuil mpecc.



5. [IposiBneHune nelcTBUst aTMOC(HEPHOTO TABIICHHUS.

6. 3aBUCUMOCTbH BBITAJIKUBAIOUICH CHIIBI OT 00BbEMA MOTPYKEHHON YaCTH TeJa U MIIOTHOCTH
KUIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOUIEN CUJIBI BECY BHITECHEHHOM KUJIKOCTH.

8. YcioBue miaBaHus TeIN: IUNIABAHUE WM MTOTPYKEHHE TEJl B 3aBUCUMOCTH OT COOTHOUIEHUS
IUIOTHOCTEW TE€JIa U KUJIKOCTH.

JlaGoparopHbie padoThI M ONBITHI

1. UccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYKEHHON B KUJIKOCTh YacTH TeJa.
2. OnpeneneHre BhITAIKMBAIOINIECH CHIIbI, IEHCTBYIOLIEH HA TEJIO, TOTPYXKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIICH CUIIbI, ICUCTBYIOIIECH HA TEJIO B )KUAKOCTH, OT
Macchl Tena. 4. OnbIThl, IEMOHCTPUPYIOIIKE 3aBUCUMOCTD BBITAIKUBAIOIICH CHIIBI, IEUCTBYIOIIEH
Ha TeJIO B KUIKOCTHOT 00bEMA MOTPYKEHHON B HKUAKOCTh YaCTH TeJa U OT IUIOTHOCTHU KHUJIKOCTH.
5. KonctpynpoBaHue apeomeTpa Wik KOHCTPYUPOBAaHUE JIOAKHU U ONIPECIICHHE €€
Ipy30I0AbEMHOCTH.

Pa3ges 5. Pa6oTa U1 MOIIIHOCTb. JHEpPTUs

Mexanudeckast pabota. MOITHOCTb.

[IpocTeie MexaHU3MBI: pbIyar, 6JI0K, HAKJIOHHAs TIOCKOCTh. [IpaBuiio paBHOBecHs pblyara.
[TpumeneHne npaBuiIa paBHOBECHS pbldara K 0JI0Ky. «3o0i0Toe npaBuio» Mexanuku. KIT/[ mpocteix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanunueckas sueprusi. Kunernueckas u noreHuuanbtas sueprus. [Ipespaiienue oHOro Buaa
MEXaHUYECKON PHEPTUU B APYroi. 3aKOH COXPAHEHHUS SHEPTUHU B MEXAHUKE.

JdemMoHcTpanuu

[IpuMepsl IPOCTHIX MEXaHU3MOB

JlaGopaTopHbie padoThI U ONBITHI

1. Onpenenenue pabOTHI CHIIBI TPEHHS MPU PABHOMEPHOM JIBHXKEHUU TeJla IO TOPU30HTAIBHOM
MMOBEPXHOCTH.

2. MccnenoBaHue ycliOBUM paBHOBECHUS pblyara.

3. Usmepenne KII/] HakIIOHHO MIIOCKOCTH.

4. M3ydeHune 3aKOHA COXPAHEHUS MEXaHUYECKON YHEPTUH.

8 KUIACC
Paspnen 1. TenioBble siBaeHUsE

Mopenu TBEPOTO, JKUIKOTO M Ta3000pa3HOr0 COCTOSIHUMN BemecTBa. Kpucramnuyeckue u
amop¢usbie Tena. OObSICHEHHE CBOICTB ra3oB, >KUIKOCTEH U TBEPABIX TET Ha OCHOBE MOJOKEHUN
MOJIEKYJISIPHO-KMHETHYECKON Teopuu. CMauuBaHue U KalWUISpHbIE SIBICHUS. TerioBoe
pacuIMpeHre U CKaTue.

Temnepatypa. CBsi3b TEMIIEpaTyphbl CO CKOPOCTHIO TEIUIOBOTO JABHKEHUS YACTHULI.

Buytpennsis sHeprust CriocoObl U3MEHEHHUsI BHYTPEHHEH SHepTun: TeIuionepeaadya u COBepIIeHHe
paboTel. Buasl Teruionepenaun: TEMIONPOBOAHOCT, KOHBEKIUS, U3ITyYEHHUE.

KonnyecTBo TemnoTsl. Y aenbHas TEMIOEMKOCTh BellecTBa. Termioo0MeH U TEMJI0BOE paBHOBECHE.
VYpaBHeHue TerioBoro 6ananca. [InaBnenne u oTBepJeBaHUE KPUCTANTMYECKUX BEIIECTB.

VY nenvHas Teruota miasienus. [lapoodpaszoBanue u konaeHcanus. Ucnaperne (MC). Kunenwue.
VY aenbHas TemioTa napoodpazoBaHusl. 3aBUCUMOCTh TEMIIEPATypPbl KUIIEHUSI OT aTMOC(epHOTO
naBieHus. BnaxHocTh Bo3ayxa. DHeprus TOIUIMBA. Y I€NbHAs TEIUIOTa CTOPAHMUSL.

[Tpuntumner padoTs! TerioBsix Asurateneid. KIIJ[ TermmoBoro apurarens. TeninoBsie IBUTATENH U
3amuTa okpyxkatomieit cpeasl (MC). 3akoH coXpaHEHUS U MPEBPAIEHUS SHEPTUU B TEIUIOBBIX
mporeccax (MC).

JdemMoHcTpanuu

1. HabGmonenne OpOyHOBCKOTO JBUKCHUS
2. Habmronenue nudysun
3. HabmroieHue siBjieHU cMauuBaHMsI U KaMWJUISIPHBIX SIBICHUI
4. HabmroieHre TeTIOBOTO PaCIIUuPEHHS TeT
5. 3meHeHune gaBieHus ra3a Ipu K3MEHEHUH 00bEMa M HarpeBaHUM WK oxXJaxaeHuu 6. [IpaBuna
HU3MEPEHUS TEMIIEPATYPBI



7. Bunpl Teronepeaayn

8. OxyaxieHue MpH COBEpIICHUHN paboThI

9. HarpeBanue mipu coBepiieHuu padoTel BHeTHUME cuiiamu 10. CpaBHEHHE TETTOEMKOCTEH
pa3IMYHbIX BELIECTB

11. HaOmronenue kumeHus

12 .HabmroieHre moCTOSIHCTBA TeMIIepaTyphl MpH MiiaBieHuH 13. Moaenu TEerIoBbIX JBUTaTENIeH
JlaGoparopHbie padoThI M ONBITHI

1. OnbITHI O OOHAPYKEHUIO ICUCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSKEHUS

2. OnbITHI IO BBIPALIMBAHUIO KPUCTAJIOB [TOBAPEHHOM COM WM caxapa

3. OnbIThI 10 HAOIOIEHUIO TEINIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX Tel

4. OmpeneneHue NaBICHUS BO3lyXa B OAJUTOHE IIMPUIIA

5. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBIICHUS BO3/yXa OT ero o0béma u
HarpeBaHus WU OXJIaXKICHUS

6. [IpoBepka runoTe3bl TUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUAKOCTH B
TEPMOMETPUYECKON TPyOKE OT TEMIIEPaTyphl

7. Habmroienue u3MeHeHsl BHYTPEHHEW SHEPTUH TeJla B pe3yNbTaTe TeIUIonepeauu u
pabOThI BHEIITHUX CHII

8. UccnenoBanue siBIEeHUS TEINIOOOMEHA MPU CMEIIMBAHUN XOJIOJHOM U TOpsiueii BOIbI

9. OnpeneneHue KOJIMYECTBA TEIUIOTHI, IOIYYEHHOI'O BOJOM IPU TEIIOOOMEHE C HAarpEThIM
METATUYECKUM LIUITUHAPOM

10. Onpenenenue yaenbHON TEIIOEMKOCTH BELIECTBA

11. MccnenoBanue mporecca uCapeHus

12. Onpezenenre OTHOCUTEIIBHON BIIAXXHOCTH BO3AyXa

13. Onpenenenue yeapHOM TEIUIOTHI MUIABJICHUS JIbJ1a
Paznen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUS

DnexTpuszanus Tel. J[Ba poja sJIeKTprUUecKUx 3apsioB. BzanMoaeiicTBre 3apsyKeHHBIX TETI.
3axoH KysoHa (3aBUCHMOCTD CUJIbI B3aUMOJEHCTBHSI 3apsPKEHHBIX TEJ OT BEJIMUMHBI 3apsJI0B U
pPacCTOSTHUS MEXKYy TeJIaMu).

OnexTpuueckoe nojie. Hanpspk€HHOCTH aexTpuyeckoro nosst. [IpuHnun cyneprno3unuu
ANEKTPUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snextpuueckux 3apsiioB. DiaeMeHTapHbIN dyieKTpudeckuil 3apsi. CTpoeHue
atoma. [IpoBOAHUKY 1 JUAIIEKTPUKHU. 3AKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiia.
DneKTpUUeCKUi TOK. Y CIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOro ToKa. VICTOUHMKH TOCTOSHHOTO
TOKa. J{efCTBUS DIIEKTPUUYECKOTO TOKA (TEIUIOBOE, XMMHUYECKOe, MarHUTHOE). DJIEKTPUUECKUN
TOK B JKUJIKOCTSX U Ta3ax.

Dnektpuueckas nenb. Cuia Toka. DneKTpruueckoe HanpskeHue. COnpoTUBIECHUE TPOBOIHUKA.
VY nenbHOE conpoTuBiIeHHE BeulecTBa. 3akoH OmMa Juid ydactka uenu. [locnenoBarensHoe U
napajieIbHOE COEIMHEHHUE MPOBOJIHUKOB.

Pabota u MOILIHOCTD A5IeKTpUYecKOro Toka. 3akoH Jxoyns— JleHna. DnekTpuyeckue Henu
Y IOTPEOUTENH PISKTPUUIECKOM dHEPTUU B ObITY. KOpOTKOE 3aMBIKaHHE.

[TocrossHHbIE MarHUTHl. B3auMopeldcTBHME MOCTOSHHBIX MarHUTOB. MarHUTHOE TOJIE.
MarnuTtHoe noje 3eMJId U €ro 3HaueHue JIs )Ku3HU Ha 3emuie. OnbIT DpcTeaa. MaruutHoe noie
AJIEKTpUYECcKOro Toka. [IpruMeHnenune ekTpoMarHuToB B TeXHUKe. JleficTBUE MAarHUTHOTO OJIS Ha
IIPOBOJHUK C TOKOM.

DneKTpoABUTaTeb MOCTOSIHHOTO ToKa. Vcronb30BaHue 3JIeKTpoIBUraTeNiel B TEXHUYECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

Omneitel @apanes. SABneHne aMeKTpOMarHuTHOM HHAYKIMK. [IpaBuno Jlenna.
Onexrporereparop. CriocoObl MOTYyYSHHS ANEKTPHUUECKON IHEPTUU. DIIEKTPOCTAHIIUH Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTUH.

JdemMoHcTpanuu

1. Dnextpuzanus Ten

2. JIBa poja 3JIEKTPUUECKHUX 3apsiIOB U B3aUMOCHCTBUE 3aPSKEHHBIX Tell
3. YCTpoHCTBO M IEMCTBUE 3IIEKTPOCKONA



DneKkTpocTaTU4ecKas MHIYKIUS

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiI0B

[IpoBOIHMKYN M AMDIIEKTPUKHU

MopenupoBaHue CUIOBBIX JIMHUM 2JIEKTPUYECKOTO OIS

HcTouHMKH TOCTOSIHHOTO TOKa

9. JleficTBUSA 3JIEKTPUUECKOIO TOKA

10. DnexkTpuuecKuii TOK B KUJIKOCTH

11. I'a30BbIi1 pa3psg

12. I3mMepeHue Cuiibl TOKa aMIIepMETPOM

13. I3MepeHue 3JIeKTPUYECKOro HaIpsKeHUsT BOJIBTMETPOM

14. PeocraT 1 Mara3uH CONPOTUBIIEHUI

15. B3aumoneicTBre NOCTOSIHHBIX MAarHUTOB

16. MoaenupoBaHue HEBO3MOXKHOCTH Pa3/CJICHUs MIOJIOCOB MarHuTa

17. MonenupoBaHue MarHUTHBIX NOJIEW TOCTOSIHHBIX MAarHUTOB

18. OmnbIT Opcrena

19. MarauTHoe 1osie Toka. DJIEKTPOMarHuT

20. JlelicTBrE€ MarHUTHOTO 1011 HA TPOBOJHUK C TOKOM

21 DnexkTpoaBUraTeab NOCTOSHHOIO TOKa

22. UccnepoBaHue sIBICHUS JIEKTPOMArHUTHON UHAYKITUU

23. Onbitel apanes

24. 3aBUCHMOCTD HaIlpaBJICHUS MHIYKIIMOHHOTO TOKa OT YCJIOBUM €ro BOSHUKHOBEHHUS 25.
DIEeKTpOreHepaTop MOCTOSTHHOTO TOKa

JlaGopaTopHble padoThI U ONBITHI

OnbITHI 1O HAOTIOECHUIO NIEKTPU3ALUYU TNl MHAYKIIUEH U PU COTPUKOCHOBEHUU
UccnenoBanue neCcTBUS IEKTPUUECKOTO TOJISI HA TPOBOIHUKHU U IUDJIEKTPUKH

COopka u mpoBepKa padoThI IEKTPUUECKOH IETH MOCTOSHHOTO TOKa

W3mepenune u peryaupoBaHue CHIIbI TOKa

N3mepenne u peryaupoBaHue HapsHKEHUS

6. HccnenoBanue 3aBUCUMOCTU CUJTBI TOKA, UIYIIETO YE€PE3 PESUCTOP, OT COMPOTUBIICHUS
pe3ucTopa U HanpsHKEHHs Ha pe3ucTope

7. ONBITBI, IEMOHCTPUPYIONTUE 3aBUCUMOCTH JIEKTPUUECKOTO COMMPOTUBIICHUS TPOBOHUKA OT €T0
JUIMHBI, TUIOLIAIN TOTIEPEYHOT0 CEUEHHs U MaTepuana

8. TIpoBepka mpaBuiia CIOKEHUS HAIPSDKCHHM P TTOCIIEI0BATEILHOM COSIMHEHHUH JIBYX
pE3UCTOPOB

9. TlpoBepka mpaBuiia JiJisi CUJIBI TOKA MTPU MapaICIIbHOM COSAMHEHNUN PE3UCTOPOB

10. Onpenenenue paboTHI SMEKTPHUUECKOTO TOKA, UAYIIETO Yepe3 pe3ucTop

11. Onpenenenne MOLTHOCTH JIEKTPUIECKOTO TOKA, BBIJIEISIEMON Ha pe3UCTOpe

12. UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYILIETO YEPE3 JaMIIOUKY, OT HApsDKEHUs! Ha HEl
13. Onpenenenne KII/I narpeBarens

14. UccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS MTOCTOSIHHBIX MarHUTOB

15. 3yuenne MarHuTHOTO TIOJISI TOCTOSTHHBIX MAarHUTOB TIPH X O0BETMHEHUN U Pa3IeiIcHIN
16. UccnenoBanue NeUCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY

17. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIbI B3AMMOICHCTBUS KaTYIIKK ¢ TOKOM M MarHuTa
OT CUJIbI TOKA W HAMPABJICHUS TOKA B KATYILIKE

18. 3yuenue AeiCTBUS MarHUTHOTO MOJIL HA MMPOBOJIHUK C TOKOM

19. KoncrpyupoBanue u u3ydeHHe pabOThI IIEKTPOJBUTATENS

20. U3mepenne KII/] a5ekTpoaBUraTenbHON YCTAHOBKH

21. OnbITHI IO UCCIEIOBAHUIO SIBICHUS SJIEKTPOMArHUTHOM MHIYKIIMU: UCCIEI0BAHNE U3MEHEHUM
3HAYCHHS ¥ HAMPABJICHUS] HHIYKIIMOHHOTO TOKA.
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Pa3zgen 1. Mexanuueckue siBJeHHSA

Mexanunueckoe aBuxeHue. MarepuansHas Touka. Cucrema orcuéra. OTHOCUTENTBHOCTh
MEXaHUYECKOT0 IBUKEHUs. PaBHOMEpHOE NpsiIMOIMHENHOE JIBH>KeHUEe. HepaBHOMEpHOE



psAMOJIMHENHOE JBWKEeHHE. CpellHsAsl U MTHOBEHHAsI CKOPOCTh TeJIa TP HEPABHOMEPHOM
JBUKECHUM.

VYckopenue. PaBHOoyckopeHHOE MpsiMonHelHOe nBrkeHne. CBoOomHOe nageHue. OmbIThI
lanmunes. PaBHOMepHOe ABMXEHHE 10 OKpYy)HOCTHU. [lepron u gactota obpamenus. JluneitHas u
YIJIOBast CKOPOCTH. LIeHTpOCTpEMUTEIIBHOE YCKOPEHHE.

IIepsb1it 3akoH Hprorona. Bropo 3akon Herorona. Tperuii 3akon HerotoHa. [Ipuniun
CYNEPIIO3ULINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TpEHUs CKOJIbKEHUS], CHIIa TPEHUS
MIOKOs1, APYTHE BUABI TPEHUSI.

Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUs. Y CKOpEHHE CBOOOIHOTO MaICHUSI.
Jsrxenue rmanet Bokpyr Coxnna (MC). IlepBas kocmuyeckas ckopocTs. HeBecomocTs 1
Meperpy3KHu.

PaBHoBecue maTepuaibHON TOUKU. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO TENa C
3aKpEIUIEHHON OChIO BpaleHnus. MoMeHT cuibl. L{eHTp TshkecTH.

Nmnynec Tena. I3mMenenue umnynbca. MMnynsc cuiibl. 3aKOH COXpaHEHUS] UMITYJIbCA.
Peaktusnoe asmxenue (MC).

Mexanunueckasi paboTa 1 MOIIHOCTh. PaboTa cuit TsbKeCTH, yrpyrocTH, TpeHus: CBs3b SHEpruu U
pabotsl [loTeHnnanpHas 3Heprus Tena, MOJHATOrO HaJl MOBEPXHOCTHIO 3eMin. [loTeHInanpHas
SHEprus cxkaroil npyxuHel. Kunerndeckas sneprus. Teopema 0 KUHETHYECKON SHEPIUU. 3aKOH
COXpaHEHUs MEXaHUYECKOU IHEPTHUH.

JdemMoHcTpanuu
1. HaGmroneHne MexaHMUeCKOro ABM)KEHUS Tela OTHOCUTENBHO Pa3HbIX TEl OTCUéTa
2. CpaBHeHuE MyTeil U TPaeKTOPHUI IBUKEHUS OJTHOTO U TOTO K€ TeJIa OTHOCUTEIBHO Pa3HbIX Tell
oTcyéTa
3. W3MepeHue cKOPOCTH U YCKOPEHUS MPSIMOJIUHENHOIO JBUKEHUS
4. UccnenoBanue NpHU3HAKOB PAaBHOYCKOPEHHOI'O JBUKEHUS
5. HaOmronenue 1BUKEHUS TeJla M0 OKPYKHOCTU
6. HaGmoieHne MexaHn4ecKux sIBIICHUM, IPOUCXOAIUX B cucteMe oTcuéta «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JBUKEHUHM OTHOCUTENIbHO KaOHHeTa (PU3UKU
7. 3aBHCHMOCTb YCKOPEHHMsI T€Ja OT MACChl TeJla U JIEHCTBYIOIIEN Ha HETO CUJIBI
8. HabGmoneHue paBeHCTBA CHIT PU B3aUMOJICHCTBUU TEI
9. HM3MeHeHue Beca Tena pu yCKOPEHHOM JIBUKEHUN
10.ITepenava ummysnbsca Mpu B3aUMOICUCTBUH TEJ
11.IIpeo6pazoBaHust SHEPTUU IPU B3aUMOJICHCTBUU TET
12.CoxpaHeHne UMITyJIbca IIPU HEYIIPYTrOM B3aUMOIEHCTBUN
13.CoxpaneHue uMIynbca npu adbCOIOTHO YIPYTOM B3aUMOAEH CTBUU
14.HaGnronenne peakTHBHOTO JIBHXKEHUSI
15.CoxpaHeHre MEXaHU4YeCKOM SHEpruU py CBOOOTHOM MaIeHUU
16. CoxpaHeHre MEXaHUUYECKOM 3HEPTUU NIPU JBUKEHHUH Teja M0 JeHCTBUEM MPYKUHBI

Jla6opaTopHbIe paGOThI U ONBIThI
1. KoHcTpyHnpoBaHHe TpakTa AJis pa3roHa M JaIbHEUIIEr0 paBHOMEPHOIO ABM)KEHUS IapUKa WU
TEJEeKKHI
2. Ompenenenue cpeiHel CKOPOCTH CKOJIbKEHUS OpyCKa WM ABM)KEHUS IIapUKa M0 HAKJIOHHOM
MJI0CKOCTH
3. Omnpenenenne yCcKOpeHUs Tejla pU PAaBHOYCKOPEHHOM JIBUKEHUU 110 HAKJIOHHOM INIOCKOCTH
4. HUccnenoBaHue 3aBUCUMOCTHU IIyTH OT BPEMEHH NPU PaBHOYCKOPEHHOM JIBHKEHHUH 0€3
Ha4aJIbHOW CKOPOCTH
5. TIpoBepka rumoTe3bl: €Ciu MpHU PAaBHOYCKOPEHHOM JIBIKEHUN 0€3 HauaabHOW CKOPOCTH MyTH
OTHOCSITCS KaK Psii HEYETHBIX YHMCEJl, TO COOTBETCTBYIOLME IPOMEKYTKA BPEMEHH OJMHAKOBBI
6. HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUSI CKOJIBKEHHSI OT CHJIbI HOPMAJILHOTO JIaBJICHUS
7. Ompenenenue ko3 UIEHTA TPEHUS CKOJIbKEHUS
8. OmnpeneneHue XECTKOCTH MPYKUHBI
9. Ompenenenue pabOTHI CUIIBI TPEHHS TPU PABHOMEPHOM JIBXKECHHUH TeJIa TI0 TOPU3OHTATIBLHON
ITOBEPXHOCTHU



10.0npenenenrie pabOTHl CHJIBI YIIPYTOCTH MPU MOABEME TPy3a C UCIOIb30BAaHHEM
HETOBMKHOTO U TIOABHKHOTO OJIOKOB
11.M3y4yenue 3akoHa COXpaHEHUS SHEPTUU
Pa3nes 2. Mexannueckue Kos1e0aHUsI M BOJIHBI
KonebartenbHoe apmxenue. OCHOBHbIE XapaKTEPUCTUKU KOJIeOaHUIl: epro/i, 4acToTa, aMILIUTY/ 1a.
MareMaTHueCKUil U IPYKUHHBIA MasTHUKU. [IpeBparenne sHepruu npu KouedareIbHOM
JBUKECHUH.
3aryxaromue konebanus. BeinyxaeHubie konebanus. Pezonanc. Mexannyeckue BoiHbL. CBOKCTBA
MEeXaHW4YeCKUX BOJH. [Ipo 1onbpHBIE U TonepedHble BOIHBIL. JlJIMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHusi. MexaHn4ecKkue BOJIHbBI B TBEPIOM Tedne, ceiicmuueckue BoiaHbl (MC).
3Byk. I'poMKOCTB 3ByKa M BbicOTa TOHA. OTpakeHue 3Byka. IH(PpPa3ByK U yIbTpa3ByK.
JdemoHcTpauuu
1. HaGnronenue koseOaHmid TeN O ASHCTBUEM CHUJIBI TSDKECTH U CHIIBI yripyroctu 2. HaGmonenue
KoseOaHuil Tpy3a Ha HUTH U Ha TIPYKUHE
3. HaGmroieHune BBIHYKICHHBIX KOJIEOaHUI 1 pe30HaHCca
. PacipocTpanenune npoaoiabHbIX U MOTEPEYHBIX BOIH (HA MOJIEIH)
. HabGxrorenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI
. AKyCTUUYECKUI pe30HAHC

JlaGopaTopHbie padoThI U ONBITHI
. Onpenenenue 4acToThl U Neproia KoiaeOaHU MaTeMaTHYeCKOr0 MasTHUKA
. Onpenenenne 9acTOTHI U MEPHOAA KOJICOaHUH MPYKUHHOTO MasTHUKA
. UccnenoBanue 3aBUCMMOCTH TIEpUO/Ia KOJIEOAHUN MOIBEIICHHOTO K HUTHU T'py3a OT IJIMHBI HUTH
. UccnenoBanue 3aBUCMMOCTHU IIEpHUO/A KOJIeOaHU NPY>KMHHOTO MasiTHUKA OT Macchl Ipysa
. [IpoBepka HE3aBUCUMOCTH MEepHOJIa KoJieOaHHii rpy3a, MOJBEIICHHOTO K HUTH, OT Macchl rpysa 6.
OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IIEPUOA KOJIeOaHUN IPYKMHHOT'O MasiTHUKA OT Macchl
rpy3a U *KECTKOCTHU MPYKUHbI
7. U3mepenune ycKkopeHus CBOOOHOTO MaICHUS
Pa3neu 3. DjIeKTPOMAarHUTHOE 10JI¢ U 3JIEKTPOMATrHUTHBIC BOJIH
DneKTpOMarHuTHOE 1oJjie. DIeKTPOMarHUTHbIE BOJHBL. CBONCTBA 3JIEKTpOMarHUTHBIX BOJH [1Ikana
AJIEKTPOMAarHUTHBIX BOJIH. MCcrIoab30BaHNE 2JIEKTPOMAarHUTHBIX BOJIH [Vl COTOBOM CBSI3H.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
JdemoncTpanuu
1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH
2. BonHOBBIE CBOICTBA CBETA
JlabGopaTopHbie padoThl U ONBITHI
1. 3yueHne CBOMCTB 3JI€KTPOMAarHUTHBIX BOJIH ¢ OMOILBIO MOOMIIBHOTO TenedoHa
Pa3paen 4. CBeTOBbIE ABJIEHUS
JlyueBas monens cBeta. Mcrounuku ceta. [IpsimonuHeiiHoe pacipocTpaHeHHE CBEeTa. 3aTMEHUs
Connua u Jlynsl. Otpaxenue ceera. Inockoe 3epkaio. 3akoH OTpaKE€HUs CBETA.
[Ipenominenune ceera. 3aKoH npesloMieHus cBeTa. [1oIHOe BHYyTpeHHEE OTpakKeHUE CBETA.
Hcnonp30BaHne NOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOAX.
Jlunza. Xox mydeii B muH3e. OnTudeckas cuctemMa oTtoanmnapara, MUKpockorna u teneckomna (MC).
I'ma3 kak ontudeckas cucreMa. baM3opyKocTh U JallbHO30PKOCTb.
Paznoxxenue 6enoro csera B cektp. OnbiTel HpioToHa. CriojkeHne CeKTPalbHbIX I[BETOB.
Hucnepcus csera.
JdemoHcTpanuu
1. IlpssMonuHENHOE pacpOCTPAHEHUE CBETA.
OTtpaxxeHue cBeTa.
[Tony4yenue n300pakeHUH B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomnenue cera.
OnTHyeckuii CBETOBO.
Xon tydeit B coOuparomiei JuH3e.
Xop JIydeil B paccenBaroLel JIMH3E.
[Tomy4yenue n300paskeHUI ¢ TOMOIIIBIO JTHH3.
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9. Ilpunuun aeWcTBus QoToanmapaTa, MUKPOCKOIIA M TEJIECKOTA.

10.Mogensb riaza.

11.Pa3noxxenue 6enoro cBeTa B CIEKTP.

12.ITomydenue Gesoro cBeTa MpH CI0KEHUU CBETA Pa3HbIX IIBETOB.

JlabGoparopHbie padoThI M ONBITHI

1. UccnenoBanue 3aBUCMMOCTH yIJIa OTPAXKEHUSI CBETOBOTO JIyya OT yrJja I1aJIeHusl.

2. U3yyenue xapakTepuCTHK N300pakeHUs MIPEIMETa B INIOCKOM 3epKaJie.

3. UccnenoBaHue 3aBUCMMOCTH YIJIa IPEIOMIIEHUS CBETOBOIO JIy4a OT yIJIa NIAJeHMs Ha IPaHuLE
«BO3J1yX—CTEKJIIOM.

4. [Mony4eHne n300paxKeHHI ¢ TOMOIIBIO COOMPAIOIIEH JIMH3BI

5. Onpenenenre GOKYCHOTO PaCCTOSIHUS U ONTHYECKON CHIIBI COOMPAIOLIEH JINH3HI.

6. OTBITHI IO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKT.

7. OnBITHI IO BOCTIPUSATHUIO I[BETA MPEAMETOB IIPU UX HAOIIOJACHUN Yepe3 IBETOBbIC (DUIIBTPHI.
Paspnen 5. KBanTOBBIC SIBJICHUSA

OmnsiTel Pesepdopaa u mianerapuas Mmojaens atoma. Mozens atoma bopa. Ucnyckanue u
IIOTJIOIICHHUE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPHI.

PanuoaktuBHOCTE. Anb(a, 6eTa 1 ramman3nydenus. CTpoeHrue aTOMHOTO siipa. Hykinonnas
MOJI€Nb aTOMHOTO sijipa. M30Tomsbl.
PanuoakTtuBHbIe peBparnienus. [lepros monypacmnaaa aTOMHBIX SEp.

SnepHble peakyu. 3aKOHbI COXPAHEHUS 3apsAJ0BOI0 U MaCCOBOI'O YHUCE. DHEPIHs CBI3U
aTOMHBIX sifiep. CBsi3b Macchl ¥ dHepruu. Peakuuu cuHTesa u aeneHus aaep. IcTOYHNKY SHeprUn
Comnnna u 38631 (MC). SAnepnast snepretuka. JlecTBUs paOaKTUBHBIX U3JIYYCHUN Ha
xuBble opranu3mel (MC).

JdemMoHcTpanuu

1. CrieKTphl U3NTy4eHUs U MOTJIOIICHHUS.

2. CexTpbl pa3Iu4HbIX ra3oB.

3. Cnextp Bozmopoza.

4. HabmroneHnue TpekoB B kamepe Bunbcona.

5. PaGota cuéTunka HOHU3UPYIOIIUX U3ITy4YeHUH.

6. Perucrpanus u3iaydeHus IpUPOAHBIX MUHEPAJIOB U MPOJIYK TOB.

JlabopaTopHbie padoThI U ONBITHI

1. HabntoieHue CIUIONMIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIyUEHHUS.

2. UccnenoBaHue TPEKOB: U3MEPEHNE SHEPIUU YaCTHIIBI 10 TOP MO3HOMY IyTH (110 hoTorpadusm).
3. U3mepenue paanoakTuBHOTO GoHa.

IToBTOpPHTE/IBLHO-00001IAKO NI MOLY./Ib

[ToBTOpHUTENEHO-0000IIAOIINI MOTYJIb MPETHA3HAUEH TSI CHCTEMATU3AIMHU U 0000IIIeHUS
MIPEIMETHOTO COJIEPYKAHMS U OIBITA IeATEIbHOCTH, TPUOOPETEHHOTO PU U3YYEHUH BCETo Kypca
¢bu3uKy, a TakKe 1715 TOAroTOBKM K OCHOBHOMY rOCYAapCTBEHHOMY 3K3aMEHY 10 GU3HKE [
o0yyaromuxcs, BEIOPaBIINX 3TOT y4eOHBIH Mpeamer.

[Ipu u3yyeHnn JaHHOTO MOAYJISI PEANTU3YIOTCSI U CUCTEMATU3UPYIOTCS BUABI AESITEIbHOCTH, Ha
OCHOBE KOTOPBIX 00ecrieunBaeTcs JOCTHKEHHE MPEIMETHBIX U METalpeIMETHBIX TUIAHUPYEMBIX pe
3yJlbTaTOB 00yUeHus, GOPMUPYETCS €CTECTBEHHO-HAay4Hasi TPaMOTHOCTh: OCBOEHUE HAYUYHBIX
METOIOB HCCIIeI0BaHMs SBJICHUN NPUPOABI U TEXHUKHU, OBJIaJICHE YMEHUSIMH OOBACHSTD
¢bu3nueckre SBICHUs, IPUMEHsIS TOJIyYeHHbIE 3HAHUS, pellaTh 3a/1a4k, B TOM YUCJIe KaYeCTBEHHbIE
U DKCIEPUMEHTAJIbHBIE.

[TpuHIMTIHATIBEHO IEATENBHOCTHBIN XapakTep JAaHHOTO pa3jesa peaiu3yeTcs 3a CYET TOro,
YTO y4alluecs BBIIOJIHSAIOT 33/JaHus, B KOTOPBIX UM IIPEIaraeTcs:

— Ha OCHOBE MOJYYEHHBIX 3HAHUM pacro3HaBaTh U HAYYHO OOBACHSTH (PU3NUECKUE SIBIICHUS B
OKpY>Karolllell MPUPO/IE€ U TIOBCETHEBHOM KU3HH;

— HCHOJIB30BaTh HAYYHbIE METOIbI UCCIIETOBAHUS (PU3NYECKUX SABJICHUHN, B TOM YHCIE [T
IIPOBEPKHU TMIIOTE3 U MOIYUEHHSI TEOPETUUECKUX BBIBOJIOB;



— OOBACHATH HAay4YHBIC OCHOBBEI HanOoJee BaXKHBIX I[OCTI/I)KGHI/Iﬁ COBPEMECHHBIX TCXHOHOFHﬁ,
HalpuMmep, IPpakTUICCKOro UCIOJIb30BaAHUA PA3JIMYHBIX UCTOYHUKOB SHCPIU Ha OCHOBC 3aKOHA
Ipe-BpalllCHUA U COXPaHCHUA BCCX N3BCCTHBIX BUAOB SHCPIrUH.

Kaxxgas u3 TeM JaHHOTO pasaciia BKIIIOYacT SKCIICPUMCHTAJIBHOC UCCIICAOBAHNC 0606H_IaIOH_[€I‘O

xapakTepa. Pa3nen 3aBepiraercst mpoBeeHHeM TUAarHOCTUUECKOW U OIIEHOYHOMN pabOThI 3a Kype OC
HOBHOM IIIKOJIBI.



IIVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDI

Nzyuenue yaebHoro npeamera «dusnka» Ha ypoBHE OCHOBHOT'O 00IIEro 00pa3oBaHMs JOKHO
o0ecreynBaTh JOCTHKEHHE CIEAYIONINX JIMYHOCTHBIX, METAPEAMETHBIX U MPEJAMETHBIX 00pa30BaTeIbHBIX
PE3YJIBTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI
Ilampuomuueckoe 6ocnumanue:
— TPOSIBIIEHUE HUHTEpeCca K HCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM (pU3HUECKON HAYKH;
— IICHHOCTHOE OTHOILIEHHE K JOCTH)KEHHUSIM POCCUICKUX YUEHBIX (DU3UKOB.
I'pasicoanckoe u 0yxoéHo-npascmeenHHoe 60Cnumanue:

— TI'OTOBHOCTb K aKTUBHOMY Y4aCTHUIO B O6Cy)KI[eHI/II/I 06L[I€CTB€HHO-3H3‘-II/IMLIX " 3THYCCKHUX HpO6JI€M,
CBsA3aHHBIX C IMPAKTUYCCKUM IIPUMCHCHHUCM I[OCTI/I)KCHI/Iﬁ (1)I/ISI/IKI/I,

— OCO3HAaHHEC BaA)KHOCTU MOPAJIbHO-3TUYCCKUX IMTPUHIUIIOB B ACATCIIBHOCTHU y‘IéHOFO.
Icmemuueckoe eocnumanue:

— BOCHPHUATHE ICTETUYECKUX KauecTB (PU3NUYECKON HAyKU: €€ rapMOHUYHOTrO IOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH.

llelmocmu HAYYHO20 NO3HARUA:

— OCO3HaHME IICHHOCTH (PU3NIECKOI HayKH KaK MOIIHOTO WHCTPYMEHTA IMO3HAHHS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHN, BAJKHEUILIEH COCTABIIAIONIEH KYJIbTYpPBI;

— pa3BUTHE HAYYHOH JIFOO03HATEIHHOCTH, UHTEPECA K UCCIEI0BATENbCKON JESTEIbHOCTH.
Dopmuposanue Kyabmypol 300p06ba U IMOUUOHATLHO20 OJ1A2ONONYYUA:

— OCO3HaHHE [[EHHOCTH 0€30MacHOr0 00pa3a KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUPE,
Ba)XHOCTH TPaBUJI O€30MaCHOTO MOBEJCHUS Ha TPAHCIIOPTE, HA JIOPOTaX, C AIEKTPUUECKUM U TETIOBBIM
000py/TI0BaHHEM B JIOMAITHUX YCIOBUSX;

— c(pOpMHPOBAHHOCTh HaBbIKA peduIeKCcHH, TPU3HAHUE CBOETO MpaBa Ha OIIMOKY M TaKOT0 e Mpasa y
JPYyroro 4ejaoBeKa.

Tpyooeoe eocnumanue:

— aKTHBHOE Y4acTHe B PELICHUU NPAaKTUYECKUX 3a]a4 (B paMKaX CeMbH, IIKOJIbI, TOPOJa, Kpasi)
TEXHOJOTMYECKON M COLMAIIbHOM HaNpaBJIeHHOCTH, TPEOYIOIIMX B TOM YHCIIe U PU3NYECKUX 3HAHUII;

— MHTEpeC K MPAKTUUYECKOMY H3YYEHHUIO NMpodeccHil, CBSI3aHHBIX C PUIUKOM.
JKonocuueckoe éocnumanue:

— OpHUEHTAIUs Ha IPUMEeHEeHHEe (PU3MUECKUX 3HAaHUH JJIs peleHus 3a7a4d B 00JacTi OKpYXKaroIlel cpeibl,
TUTAHUPOBAHMSI TIOCTYIKOB U OLIEHKH WX BO3MOYKHBIX MOCJEICTBUN JJISl OKPYKAIOILEN CpeIbl;

— OCO3HaHHE TNO0ATHHOTO XapaKTepa IKOJOTHYECKUX MPOOJIEeM U MyTel X pelieHusl.
Aoanmayusa 0d0yuarouiezoca K UsMEHAIOUWUMCA YC08UAM COUUATLHOU U RPUPOOHOIL CPeObl:

— TOTPeOHOCTh BO B3aUMOJICHCTBUU NPH BBHITIOJIHEHUH MCCIIEJOBAHUN U TPOEKTOB (pu3nuecKon
HaIIPaBJIEHHOCTH, OTKPBITOCTb OIBITY U 3HAHUSM JPYTHX;

— TMOBBILIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO e TeIbHOCTD;



— TOTPeOHOCTH B (POPMHUPOBAHUN HOBBIX 3HAHHM, B TOM YHUCIIe (HOPMYITHPOBAThH HJICH, TTOHSATHS,
TUTIOTE3bl O (U3MYECKUX OOBEKTAX W SIBICHUSIX;

— OCO3HaHHE Ae(HUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (DU3UKH;
— TUIAHUPOBAHUE CBOETO PA3BUTHUS B MPHOOPETECHUN HOBBIX (PU3UUECKUX 3HAHUM;

— CTpeMJICHHE aHAJTU3UPOBATh U BBIABIATH B3aUMOCBSI3U IPUPOIBI, 00IeCTBAa M SKOHOMHUKH, B TOM
YHCIIe ¢ UCTIOIb30BaHUEeM (PM3UYECKUX 3HAHUM;

— OLIEHKA CBOMX JICHCTBUH C yUETOM BIIMSHUS HAa OKPYXKAIOIIYIO CPEAY, BO3MOXKHBIX TTT00AIBHBIX
OCJIEJICTBU.
METAIIPEIMETHBIE PE3YJIbTATDI

yHHBepcaJILHBIe NMo3HABATeJbHBIE JelicTBHUS

ba3zoenie nocuueckue oeiicmeu:
— BBISABJIATH U XapaKTePU30BaTh CYIIECTBEHHbIE MMPU3HAKN OOBEKTOB (SIBICHUIN);
— yCTaHaBIIMBATh CYIICCTBCHHBIN PU3HAK KIacCH(PHUKAIN, OCHOBAHHMS JIJIsl 0OOOIICHHS U CPABHCHUS,

— BBIABISTH 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B PACCMATPUBAEMBIX (DaKTaX, JAHHBIX U HAOIIOACHUSX,
OTHOCSIINXCS K (PU3MUECKUM SIBIICHUSIM;

— BBIABJIATH IPUYIUHHO-CIICACTBCHHBIC CBA3U IIPU U3YUCHUU (1)I/I3I/I‘IGCKI/IX SIBJICHUMN U IMpoIcCCOB;
ACJIaTh BBIBOALI C UCITOJIB30BAHUEM JCAYKTUBHBIX U HHAYKTHUBHBIX YMOSaKJIIO‘-IeHI/If/'I, BBIABUT'AaTh
THUITIOTE3bI O B3AUMOCBA3AX (1)I/I3I/I‘~I€CKI/IX BCJINYHUH,

— CaMOCTOSITENIbHO BBIOMPATh CIIOCO0 perieHns yueOHo! (pru3nueckoi 3ajaun (CpaBHEHNE HECKOJIBKUX
BapHUaHTOB PELIeHHUs, BBIOOP Haubosee MOAXOIAIIEr0o C yUETOM CaMOCTOSATENBHO BBIIETICHHBIX
KPUTEPUEB).

ba3zoevie uccneoosamenvckue oeicmeus:
— HCTOJB30BaTh BOMPOCHI KaK UCCIIEI0BATENbCKUN HHCTPYMEHT TTO3HAHMS;

— MPOBOAUTH 10 CAMOCTOATEIBHO COCTABIEHHOMY IIJIAHY OIBIT, HECIIOKHBIN (PU3NYECKUil
9KCHEPUMEHT, HEOOJIBIIIOE UCCIIE0BAaHUE (PU3MUECKOTO SIBICHHUS;

— ONLCHHUBATh HaA TPUMCHUMOCTDb U TOCTOBCPHOCTH I/IH(bOpMaIII/IIO, IMOJIYYCHHYIO B X01€ UCCJIICIOBAHUA
HJIN SKCIICPUMCHTA,

— CaMOCTOSTENIbHO (GOPMYyITUPOBATH 000OIIEHHUS U BBIBOABI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIIOICHUS, OIBITA, UCCIICTOBAHMS;

— MPOrHO3UPOBATH BO3MOKHOC ,HaJ'IBHeﬁHlee Pa3sBUTHC (I)I/IBI/I‘-ICCKI/IX IIpONIECCOB, a4 TAKKC BBIABUT'ATH
MMPEATIOJIOKCHUA 00 ux Pa3BHUTHHU B HOBBIX YCJIOBHAX U KOHTCKCTax.

Paboma c ungpopmavueri:

— TMPUMEHSTH PA3JIMYHBIE METO/IbI, HHCTPYMEHTHI U 3aIIPOCHI TIPU MTOUCKE U 0TOOpE MHGOPMAITH HITH
JAHHBIX ¢ YIETOM MPEITIOKEHHOM yaeOHOH (hU3UIEeCKOM 3a1a4H;

— aHaJIU3UpPOBATh, CUCTCMATHU3UPOBATL U UHTCPIIPETUPOBATDH I/IH(I)OpMaI_II/IIO Ppa3JIMYHbIX BUIOB U (I)OpM
IMPEACTAaBJICHUA,

— CaMOCTOSITENILHO BBIOMPATH ONTHUMAIBHYIO (OpMY MpeACTaBICHUS HHPOPMALIUU U WILTIOCTPUPOBATD
peraeMble 3a/1a4 HECJIOKHBIMU CXEMaMH, AUarpaMMaMy, HHOHM rpadukoil 1 uX KOMOUHAITUSMH.



YHuBepcajibHble KOMMYHHMKATHBHbBIE 1eiiCTBUS

Obwenue:

— B X0Ie 00CYXXJIeHHUs Y4eOHOT0 MaTepuraia, pe3yabTaToB JJabOpaTOPHBIX padOT U MPOCKTOB 33/1aBaTh
BOIIPOCHI IO CYIICCTBY 06cy>Kz[aeM0171 TCMbI U BbICKA3bIBATh UJICH, HALICJICHHBIC Ha PCIICHHUC 3ada4YU U
noJiep>KkaHue OaroxenaTeaIbHOCTH OOLICHNUS;

— COIIOCTABJISITh CBOM CYXKJIEHHUS C CY)KICHHSMU JIPYTUX YYaCTHUKOB JUAora, OOHAPYKHUBATh
pa3iauvue U CXOACTBO MO3UIIUH;

— BBIPaXaTb CBOXO TOYKY 3PCHUSA B YCTHBIX U IIMCbMCHHBIX TCKCTAX;

— MyOJIMYHO MPEACTABIATH PE3YIbTAThl BHIMOIHEHHOTO (PU3UYECKOTO OIbITa (IKCIIEPUMEHTA,
HCCJICJIOBAHMUSI, TPOCKTA).

Coemecmuasn deamenpbHOCmMb (COMPYOHUYUECHBO):

— MOHHUMATh U UCIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHON ¥ UHIUBUIYaIbHOU pabOThl IPU PEIICHUU
KOHKPETHON (PU3UYECKOM MPOOIEMBI;

— MPUHHUMATH [EJIM COBMECTHOM JCSITEIBHOCTH, OPTaHU30BBIBATh JICHCTBHS MO €€ JOCTHKECHHUIO:
pacnpeneNsaTh poiu, 00CYKIaTh MPOIECCH U Pe3YIbTaThl COBMECTHOM pabOThI; 000011aTh MHEHUS
HECKOJILKHX JTIOJICH;

— BBIIIOJIHATH CBOKO 4aCTh pa60T1>1, J0CTUTrasA Ka4YCCTBCHHOI'O pE3yJibTaTa 10 CBOCMY HAIIPAaBJICHHUIO U
KOOpAUWHHPYA CBOU HGﬁCTBHﬂ C APpYTMMHU YICHAMU KOMAaHbI;

— OIICHMBATh KQueCTBO CBOETO BKJIaJa B OOIIUN MPOAYKT MO KPUTEPHUSIM, CAMOCTOSATEIHHO
chopMyTUpPOBAaHHBIM YYACTHUKAMH B3aHUMOJICHCTBHUS.

YHuBepcanbHbIe peryJIaTHBHbBIE 1eHCTBUSA

Camoopzauusauu;l:

— BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOMINX JIJIsl pelIeHUus (PU3nIECKux
3HAHUI;

— OPUEHTUPOBATHCS B PA3IINYHBIX MOAXO0AAX MPUHATHUS PELICHUN (MHAUBUAYAIbHOE, IPUHATHE
pelleHts B IpyIe, IPUHATUE PEIIeHUH IPyTIoi);

— CaMOCTOSATCIIbBHO COCTABJIATH AJITOPUTM PCUICHUA (I)HSHHGCKOﬁ 3aaa4u WJIM I1JIaHa UCCIICA0OBAaHUsA C

y4ETOM MMEIOILINXCSl PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh MpeiaraeMbie
BapUaHTHI pEIICHU;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.
Camoxonmpons (peghrexcus):
— J1aBaTh aJIEKBATHYIO OIIEHKY CUTYallUU U TpeJyiaraTh IiaH e€ n3MEHEeHHUS;

— O0OBSACHATH IPUYUHBI JOCTUKEHUSI (HEAOCTHKEHUS) PE3YIbTATOB JAESITEIbHOCTH, JaBaTh OLEHKY
npuoOpEeTEHHOMY OTIBITY;

— BHOCHUTH KOPPEKTHUBBI B JACSITEILHOCT (B TOM YHCIIE B XOJ BHIITOJIHEHUS (PU3MUECKOTO HCCIEAOBAHUS
201041 HpOGKTa) Ha OCHOBE HOBBIX 06CTO$IT€J'II)CTB, HU3MCHUBIINXCS CI/ITyaHI/II\/’I, YCTAaHOBJICHHBIX OHII/I6OK,
BO3HUKIIIUX TPYAHOCTEH;

— OLICHUBATb COOTBETCTBHUC PE3YyJIbTaTa HECJIN U YCIIOBUAM.

3M0l(ll0HaJleblﬁ UHmMmesliekm:



— CTaBUTh ce0s Ha MECTO JAPYroro YeloBeKa B X0J1€ CIIopa WK AUC KYCCUU Ha HAYYHYIO TEMY,
MOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro.

Ilpunamue cedn u opyaux:

— MpHU3HABaTh CBOE MPABO HA OLUIMOKY MPH pelIeHnH (PU3HUECKUX 3a7a4 WIK B YTBEPXKACHUAX Ha
Hay4YHbIE TEMBI U TAKOE K€ MPaBO JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

7 KJIACC

[IpenMeTHbIe pe3ynbTaThl HA 6a30BOM YPOBHE TOJKHBI OTPAXKATh CHOPMHUPOBAHHOCTE y 00YUAIOIINXCS
YMEHUU:

— HCIIOJIB30BATh MOHATHUS: (U3NUECKHE M XUMUYECKHE SBJICHUS; HAOII0IeHUE, SKCIIPUMEHT, MOECIIb,
THIIOTE3a; €AMHNLBI (PU3NYECKUX BEJIMYHMH; aTOM, MOJIEKYJIa, arperaTHbIe COCTOSHUS BEIIECTBA
(TBEpHOE, KUIKOE, Ta3000pa3HOE); MEXAaHUUYECKOE IBIKEHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
NPSIMOJIMHENHOE), TPACKTOPHS, PAaBHOICHCTBYIOIIAs CHII, teopmanus (yrnpyras, miiacTudeckas),
HEBECOMOCTh, COOOLIAIOIINECS COCYbL;

— pasnuyath sBieHus (audQy3us; TemIoBoe IBMKEHNE YAaCTUIl BEIIECTBA; pABHOMEPHOE TBMKCHUE;
HEPAaBHOMEPHOE JIBU)KECHUE; UHEPLIUS; B3aUMOJEHCTBUE TEJl; PABHOBECUE TBEPBIX TEJI C 3aKPEIUIEHHON
OCBIO BpallleHHsI; Ilepejaya JaBiIeHus TBEPABIMU TEIaMU, )KUAKOCTIMH U Ta3aMu; atMochepHoe
JaBJICHUE; IUIABaHME TN, MPEBPALLCHUS MEXAHUYECKONW SHEPIUM) MO OIMUCAHUIO UX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIMX JJAHHOE (PU3HUECKOE SBJICHUE;

— pacro3HaBaTh NPOSBICHUE W3YYEHHBIX (DU3MUECKUX SIBICHUN B OKPY)KAIOIIEM MUDE, B TOM YHUCIIE
(bu3nueckre sIBIEHUS B IPUPOJIE: PUMEPHI ABMKEHHS ¢ Pa3TUYHBIMUA CKOPOCTSIMH B KUBOU M HEXHMBOMN
pUPOJIE; AEHCTBHUE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE; BIUSHUE aTMOC(HEPHOIO JaBIE€HUS Ha )KUBOU
OpraHM3M; IUIaBaHUE PbIO; phIUary B TEJI€ YEJIOBEKa; IPU 3TOM MEPEBOAUTH IPAKTHUUECKYIO 3aJ1a4y B
y4eOHYI0, BBIIEISTh CYLIECTBEHHbIE CBOMCTBA/TIPU3HAKU (PU3UUECKUX SBICHUM;

— OMHCHIBATh U3YUEHHBIE CBOICTBA TN M (PU3NYECKHE SBICHUS, UCTIONB3YS (PU3NUYECKUE BEITUYUHBI
(Macca, 00bEM, IIIOTHOCTH BEIIECTBA, BPEMS, MyTh, CKOPOCTh, CPEIHSIS CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa
TSOKECTH, BEC Tela, CUJla TPeHHUS, TaBJieHne (TBEPAOTO Tela, KUIAKOCTH, ra3a), BHITAIKMBAIOIIAS CHIIA,
MexaHu4ecKas padoTa, MOIIHOCTb, IJIEYO CHUJTbI, MOMEHT CHUJIbI, KOO (PHUITUEHT MOJIE3HOTO IEUCTBUS
MEXaHHM3MOB, KHHETUYECKas ¥ MOTEHIHAIbHAs YHEPT U ); IPU ONMCAHUU MPABUIBLHO TPAKTOBATH (DU3H-
YECKHUIl CMBICIT UCTIONIE3YEMBIX BEIMUUH, X 0003HAUCHUS U €IUHUIIBI PU3NIECKUX BETUYHH, HAXOJAUTh
(GhOpMYJIBI, CBSI3BIBAIOININE JAHHYIO (DU3UYECKYIO BETMYUHY C IPYTUMHU BETUYUHAMU, CTPOUTD TPaPUKH
M3YYEHHBIX 3aBUCUMOCTEN (PM3MYECKUX BEIIMYUH,

— XapaKTepu30BaTh CBOMCTBA Tell, (PU3UUECKUE SIBICHUS U MPOIIECCHI, UCTIOIB3Ys MPaBUila CIOKEHUS
cu (BIOJIb OJTHOM TIpsiMOi), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesa, MPaBUIO paBHOBECHUS
phraara (6710Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKON YHEPTUHU; TIPU ITOM
JaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3aMUCHIBATH €T0 MATEMATHIECKOE BEIPAKCHHE;

— OOBACHATH (1)H3PI‘—ICCKI/IG SABJICHUA, MPOLCCChI U CBOMCTBA TEJI, B TOM HUCJIE U B KOHTCKCTE
CI/ITyaIII/Iﬁ MPAKTUKOOPUCHTUPOBAHHOI'O XapaKTEpa: BbIABIIATE IPUIUMHHO-CIICACTBCHHBIC CBA3H, CTPOUTH
00BbsICHEHHE N3 |—2 JTOTMYECKHX IIAaroB ¢ ONMOpoi Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3MUECKUX SBJICHHM,
bu3HYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

— pemiatk pacu€THbIC 3a1a4K B 1—2 1eHCTBUS, UCTIONB3Ys 3aKOHBI M (POPMYIIBI, CBSI3BIBAOIIIE
¢u3nUecKkre BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1a41 3allMChIBATh KPATKOE yCIOBUE, MO/ -



CTaBJISATh (PU3NUECKHE BETUYUHBI B (POPMYJIIBI U TPOBOAUTH PACUEThI, HAXOAUTH CIIPABOYHbIE JaHHbIE,
HEOOXOUMBIE JJIs PEIICHUs 3a/1a4, OLICHUBATh PEATMCTUYHOCTh MOTYYEHHON (U3NYECKON BETNYHHBI;

— Ppacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PELIUTh IPU NOMOIIU (PU3UUECKUX METOOB; B ONMCAHUU
HCCJIEIOBAHMSI BBIJCIIATD [TPOBEPSEMOE MPEAINOIOKEeHHE (TUIIOTE3Y), pa3inyaTh U HHTEPIPETUPOBATH
MOJTyYEHHBIN pe3yNbTaT, HAXOIUTh OUIMOKH B XOJI€ OIbITA, JIeJIaTh BBIBOJIBI [10 €T0 PE3YJIbTaTaM;

— MPOBOAUTH OMIBITHI 110 HAOTIOACHHUIO (PUBNYECKUX SABJICHUN WK (PU3UYECKUX CBOWUCTB TEI:
(dopMyIHpOBaThH MPOBEPSEMBIE MPEATONOKEHHSI, COOMPATh YCTAHOBKY M3 MPEIOKEHHOT0 000pyI0Ba
- HUS, 3aIMCHIBAThH X0/ OMBITa U (OPMYJIUPOBATH BHIBOJIBI;

— BBINIOJHSATH MPSMBIC H3MEPEHUS PACCTOSHUS, BPEMEHH, MAacCHI Tella, 00bEMa, CHIIBI B TEMIIEPATYPhI
C UCIOJIb30BAaHUEM aHAJIOTOBBIX U HU(POBBIX MPUOOPOB; 3aMKUCHIBATh MOKAa3aHUs MPUOOPOB € yUETOM
3aJIaHHON a0COJIFOTHOW MOTPEITHOCTH U3MEPCHUIA;

— TPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (pr3nuecKkoi BEIMUUHBI OT IPYToil ¢
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JIBHXKYILETOCs Tela OT BpEMEHU
JIBYDKEHUS TeJa; CUIIbI TPEHUS CKOJILKEHUS OT Beca Tejla, KayecTBa 00pabOTKU IOBEPXHOCTEH Tl u
HE3aBUCUMOCTH CHJIBI TPEHUS OT ILIOIIAIN COIPUKOCHOBEHUS TEIN; CHJIBI YIIPYTOCTH OT YIJIMHEHUS
IPYKUHBI; BEITAIKUBAIOILEH CUIIBI OT 00bEMA MOTPYKEHHOM YaCTH Tella M OT IUIOTHOCTH KHUJIKOCTH, €€
HE3aBUCHMOCTH OT IUNIOTHOCTH T€Jia, OT IIyOMHbI, HA KOTOPYIO MOIPY>KEHO TEJI0; YCIOBUMN IIaBaHUS TE,
YCIIOBU paBHOBECHs pbluara u 0J0KOB); y4aCTBOBATh B INITAHUPOBAHUU Y4eOHOIO UCCIIEI0BaHUs, COOU
paTh YCTAHOBKY U BBIIOJIHATh U3MEPEHUS, CIENYs IPEAJIOKEHHOMY IIJIaHy, GUKCUPOBATh PE3YJIbTaThl
HOJY4EHHOM 3aBUCUMOCTH (PM3UUECKUX BEIMUYUH B BUJE IIPEUIOKEHHBIX TaOJIMI U TpaUKOB, AeaTh
BBIBOJIBI 110 PE3YyJIbTaTaM UCCIICAOBAHUS;

— M[NPOBOAUTH KOCBCHHLIC U3MCPCHU A (1)I/ISI/I‘ICCKI/IX BCIIMYHH (HJ'IOTHOCTB BCIICCTBA XXUAKOCTH U
TBépI[OFO TCJ1a; CUJIa TPCHUA CKOJIbKCHH A, JaBJICHUEC BO3/1yXad, BhITAJIKUMBArOIIas Cuja, HGfICTByIOHIaﬂ Ha
HOFPY)KéHHOC B XXUJAKOCTB TCJIO, KO3(1)(1)I/II_[I/I€HT MOJIE3HOI'O JECMCTBUS MMPOCTBIX MCX&HI/I3MOB), CJIeays
npe):[noxceHHoﬁ HWHCTPYKIUU: IPHU BBIITIOJIHCHUN I/I3MepeHHﬁ CO6I/IpaTB SKCIICPUMCHTAJIIbHYIO YCTAHOBKY
1 BBEIUHCIATH 3HAUCHUE HCKOMOM BCJIIMYMHBI,

— co0roaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000pyI0BaHUEM;

— YKa3bIBaTh MPUHIUIIBI IEUCTBUS TPUOOPOB M TEXHUYECKUX YCTPOIMCTB: BECHI, TEPMOMETD,
JTUHAMOMETP, COOOIIAONINECS COCYIbI, 0apOMETp, pblyar, MOJBMKHBIA U HETIOABMXHBIIN OJI0K, Ha
- KJIOHHAa IIJIOCKOCTH;

— XapaKTepu30BaTh MPUHIUIIBI JEHCTBUSI M3YYEHHBIX NPHOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOMH
Ha UX ONMHCaHus (B TOM YHCIie: TOAIIMITHUKH, YCTPOMCTBO BOJIOIIPOBOIA, THIPABINYECKUH TIpecc,
MaHOMETp, BBICOTOMED, MOPUIHEBOW HACOC, APEOMETP), UCTIOIB3YsI 3HAHUS O CBOMCTBAX (U3UUECKUX
ABJIEHUN ¥ HEOOXOIUMbIe (PU3NYECKUE 3aKOHBI U 3AKOHOMEPHOCTH;

— MPUBOJUTH MPUMEPHI / HAXOAUTH HH(POPMAIUIO O IPUMEPAX MPAKTUYECKOTO UCIIOJIb30BAHUS
¢busnyecKuX 3HaHUM B MOBCETHEBHOM >KU3HU ISl oOecrieueHus: 0€30MacHOCTH TP 0OpaIleHnH ¢
npuOopaMy U TEXHUUYECKHUMH YCTPOICTBaMH, COXpaHEHHsI 3J0POBbsI U COOIIOICHUSI HOPM
JKOJIOTHUYECKOI0 ITIOBEJICHUS B OKPYXKAIOILIEH Cpee;

— OCYHIECTBJISATh OTOOP UCTOYHUKOB MHPOpMAIUH B ceTh VIHTEpHET B COOTBETCTBUHU C 3aJJaHHBIM
IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIUXCS 3HAHUM U ITyTEM CPAaBHEHUs Pa3JIU4YHBIX MCTOYHUKOB
BBIJICJIATH MHPOPMALIUIO, KOTOpast SIBIISICTCSI MPOTHUBOPEUYUBON MIIM MOXKET OBITh HEZOCTOBEPHOM;

— HCIOJIb30BaTh NIPU BHITIOJHEHUH YU€OHBIX 3aJaHUI Hay4YHO-TIOMYJISIPHYIO JTUTEpaTypy (pusndeckoro



COJIepKaHusl, CIIPaBOYHbIE MaTEpHaJIbI, pECYpChl c€TH MIHTEepHET; B1ageTh NpuéEMamMm KOH-
CTIIEKTHPOBAHUS TEKCTa, MPeoOpazoBaHms HHPOPMALIUU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

— CO31aBaThb COOCTBEHHBIE KpaTKUC MUCbMCHHBIC U YCTHBIC COO6H_[€HI/IH Ha OCHOBE 2—3 MCTOYHUKOB
uHpOpMaLUU GU3NYECKOTO COJIEPIKAHMS, B TOM YUCIIE TTYOJUYHO JIENIaTh KPaTKUE COOOIIEHUS O
pe3ysibTaTax MpPOEKTOB WM YYeOHBIX HCCIEAOBAaHNMN; IPH TOM I'PAaMOTHO UCIIOJIb30BATh H3Y4YEHHBIH
HNOHSATUHHBIN anmapar Kypca GU3UKH, COMPOBOXIAThH BHICTYIIJICHUE MTPE3EHTALINCH;

— TIPH BBIIOJIHEHUH Y4EOHBIX ITPOEKTOB U HCCIIEAOBAHUIN paclpeielisiTh 00S3aHHOCTH B TPYIINE B
COOTBETCTBUU C MIOCTABJICHHBIMHU 33/1a4aMH, CJIEAUTH 32 BBIIIOJIHEHUEM ILJIaHA JEHCTBUMN, aJl€eKBATHO
OLICHUBATh COOCTBEHHBIH BKJIAJl B ACSITEILHOCTD IPYIIIbl; BEICTPAaUBaTh KOMMYHHUKATUBHOE
B3aUMO/ICVCTBUE, YUUTHIBAsI MHEHHE OKPYKAIOIIHUX.

8 KJIACC

ITpeameTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JAOJIKHBI OTPaXaTh CHOPMUPOBAHHOCTD y O0YJAIOIIUXCS
YMCHMMN:

— HCIIOJIB30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKEHUE aTOMOB U MOJIEKYJL,
arperatHbIe COCTOSIHUS BEIIECTBA, KPUCTALTUICCKUE U aMOp(HBIE Tella, HACKIIIEHHBI 1 HEHACHI-
HIEHHBIN Map, BIAXXHOCTh BO3/1yXa; TEMIEPATYpa, BHYTPEHHSIS SHEPTUsl, TEIJIOBOW JIBUTATENb;
AJIEMEHTAPHBINA JIEKTPUUYECKUM 3apsl, IEKTPUUECKOE T0JIE, IPOBOJIHUKHU U JUAJIEKTPUKH, TOCTOSTHHBIN
ANEKTPUYECKUN TOK, MArHUTHOE TOJIE;

— pa3nuuaTh SABJICHUs (TEIIOBOE paclIMpeHHe/cykaTue, Terionepeaaya, TerIoBOe paBHOBECHE,
CMauMBaHUE, KallWJUIAPHbIC SBJICHHUS, UCTIApEHHE, KOHACHCAlUs, TIaBlICHUE, KPUCTAILTU3alus
(oTBepaEeBaHKE), KUTICHHE, TEIIoNepeadya (TeIIONPOBOIHOCTh, KOHBEKIIHS, U3TyUEHUE); IICKTPU3AIUs
TeJI, B3aUMOJICHCTBUE 3apsI/IOB, JCHCTBUS AJIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOICHCTBUE
MarHMTOB, IEWCTBHE MAarHUTHOTO TOJIS HA TIPOBOJIHUK C TOKOM, DJIEKTPOMArHUTHAS MHIYKIUS) 110 OIU
- CaHHUIO UX XapaKTEPHBIX CBOICTB M HA OCHOBE OIBITOB, JEMOHCTPHPYIOIIHUX JaHHOE (PU3NYECKOe
SBJICHUE;

— Ppacrmo3HaBaTh IMPOSBICHHUE M3YYEHHBIX (DPU3MUYECKHX SIBICHUI B OKPYKAIOLEM MUDPE, B TOM YHUCIIE
¢du3nyeckre sIBIEHUS B IPUPOJIe: TOBEPXHOCTHOE HATSKEHNE U KallWJUIPHBIE SABJICHUS B IPUPOE,
KpUCTAJLJIBI B IpUpoie, n3inydenue CoiHila, 3aMep3aHue BOA0EMOB, MOPCKHE OpH3bl, 00pa3oBaHNE
POCKEI, TYMaHa, UHEs, CHETa,; SJICKTPUIYCCKUC SIBJICHUS B aTMOCq)Cpe, QJICKTPHUYICCTBO KHUBBIX OPraHU3MOB;
MarHuTHOE T1oJie 3eMJIH, IpelQ MO0 COB, POJIb MArHUTHOTO TIOJIS JUTS XKU3HU Ha 3emiie, HOISIpHOe CH-
SIHUE; TIPY 3TOM MIEPEBOIUTH MPAKTHUECKYIO 33]1a4y B YUeOHYIO, BBIACTATH CYIIECTBEHHBIE
CBOWCTBA/MpU3HAKU (PU3NUECKUX SBIICHHIA;

— OMKCHIBATh U3YUEHHBIE CBOICTBA T€T U (PU3UUECKHE SABJICHUS, UCTIONIb3Ys (PU3NYECKUE BEITUYUHBI
(TeMrieparypa, BHYTPEHHSS SHEPTHsl, KOJMYECTBO TEIJIOTHI, YAeIbHas TeIIOEMKOCTh BELIECTBA,
yJlelbHas TEeMJI0Ta IJIaBJICHUs, yeIbHas TerIoTa mapooOpa3oBaHus, yielbHas TEIIOTa CTOPAaHUs
TOIINBA, KOA(PPUIIUEHT MOJIE3HOTO JEHCTBHS TEIJIOBOM MAalllMHbI, OTHOCUTENIbHAS BIaXKHOCTh BO3/1yXa,
JEKTPUYECKUH 3apsill, CHIIa TOKA, dJIEKTPUUECKOE HANIPSKEHHE, COIPOTUBIIEHUE NIPOBOIHUKA, YIEIbHOE
COTIPOTUBIIEHHUE BEIIECTBA, pad0Ta U MOUTHOCTh AJIEKTPUUYECKOTO TOKA); IPU ONMMCAHUU MPABUIBHO
TPaKTOBATh (PU3MUYECKHI CMBICI UCTIONb3YEMBbIX BETUUNH, 0003HAUEHUS U €AMHUIBI (PU3NUYECKUX
BEJIMYMH, HAXOAUTh (YOPMYIIbI, CBSI3bIBAIOIINE JAaHHYIO (DU3UUECKYIO BEIMUHUHY C JPYTMMH BETUYUHAMU,

CTPOUTH TpapUKU U3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEITHYUH;

— XapaKTepu30BaTh CBOWCTBA Tell, GU3NUYECKUE SBICHUS U MTPOLIECCHI, UCIIOIB3YSI OCHOBHBIE
MOJIO’KEHUS MOJIEKYIISIPHO-KUHETHYECKON TEOPUH CTPOEHUS BEIIECTBA, IPUHIIUII CYNIEPIO3UIINH MOJIeH



(Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsa, 3akoH OMa JJis yyacTka Ienu, 3aKoH JKoyis -
JleHua, 3aKOH COXpaHEHUsI PHEPTUH; TIPU 3TOM JaBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIIMCHIBATh
€ro MaTeMaTUYECKOE BBIPAKEHUE;

— OOBSICHATH (PU3UUECKUE MPOLIECCH] M CBOMCTBA TEJl, B TOM YHMCJIE U B KOHTEKCTE CUTYalui MPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa: BhIABIATh IPUUMHHO-CIIECTBEHHBIE CBSI3U, CTPOUTH 00BsC- HEHUE u3 1
- 2 TOTHYECKUX IIaroB ¢ OMopoi Ha 1 - 2 3yuyeHHBIX CBOMCTBA (PU3NUECKUX SBICHUH, (PU3NISCKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM; peraTh pacu€THbIC 3a7a4u B 2 - 3 NeHCTBUSI, UCTIOIb3YS 3aKOHBI U
(GopMyIbl, cBA3bIBaIOIINE (GU3NUECKHE BEIMYUHBL: HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a4M 3allUChIBATh
KpaTKoe YCJIOBHE, BBISIBJIATh HEIOCTATOK JAHHBIX JUISl pEILICHHs 3a/1a4H, BBIOMPATh 3aKOHBI U ()OPMYIIbI,
HEo0XoAuMble 1711 €€ pelIeHus, IPOBOAUTE PAcYEThl U CPAaBHUBATh MOJYYCHHOE 3HaYCHHUE (PU3NYECKOI
BEJIMUMHBI C U3BECTHBIMU JIaHHBIMY;

— pacio3HaBaThb HpOGJIeMbI, KOTOPBIC MOKHO PCIIMTD IIPU ITOMOIIN (1)I/ISI/I‘ICCKI/IX MCTOHOB; UCIIOJIB3Y
OIMHUCAHUC UCCIICAOBAaHMs, BEIACTIATE HPOBCPACMOC MPCAIIOJIOKCHNUE, OLICHUBATL ITPABUJIBHOCTDL ITOPAAKA
IMPOBCACHUA UCCIICAOBAaHUSA, ACJIaTh BbIBOJbI;

— TPOBOJUTH OMBITHI 10 HAOJIIOEHUIO (PU3MUECKUX SBICHUN MU (PU3MUECKUX CBOWCTB TEJ
(KanuJUIpHbIE SBJICHMSI, 3aBUCUMOCTb JaBJIEHUS BO3/lyXa OT €ro 00bEéMa, TeMIepaTypbl; CKOPOCTH PO
- IIecca OCTHIBAHMS/HATPEBAHMS MTPH U3TYUYCHUH OT [IBETA M3JIy4aOUICH/TTOTIOMIAI0NIeH TOBEPXHOCTH;
CKOpOCTb MCIIapEeHUs BOJIbI OT TEMIIEPATYPhI KHUJIKOCTH U IUIOLIAU €€ MOBEPXHOCTH; IIEKTPU3ALUS TEl
Y B3aUMO/ICHCTBUE IEKTPUUECKUX 3apsAI0B; B3aUMOJICHCTBUE MOCTOSIHHBIX MarHUTOB, BU3yalu3alus
MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB; IEHCTBHUS MAarHUTHOI'O TOJIsl HA IPOBOAHUK C TOKOM,
CBOICTBa AJIEKTPOMArHuTa, CBOMCTBA AJIEKTPOABUraTEINs IOCTOSHHOTO TOKA): (OPMYJIUPOBATH
IpoBepsieMble MPEAIONI0KEHUS, COOUPATh YCTAHOBKY U3 MIPEIOAKEHHOT0 000py10BaHNUs; ONHUCHIBATh
XOJ1 OTbITa U (POPMYJIUPOBATH BBIBOBL;

— BBIIIOJHATD IIPAMBIC U3MCPCHUA TEMIICPATYPHI, OTHOCHUTEIBbHON BIAXKHOCTH BO31yXa, CUJIbl TOKA,
HAIIPsSZKCHUS C UCITOJIB30BAHUECM dHAJIOT'OBBIX HpI/I60pOB N JaTYUKOB (1)I/I3I/ILIGCKI/IX BCJIMYMH; CPABHHUBATH
PE3YyIbTAaThL I/I3MepeHI/II71 C y‘léTOM 3aﬂaHHOfI a0COIOTHOM IMOTrPpCITHOCTH;

— MPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJIHOM (PU3UUECKON BETUYHMHBI OT APYTOM €
UCTIONIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCIMOCTh COIIPOTUBIIEHHUS MPOBOIHUKA OT €r0 JUIUHBI,
IJIOIIAHU TIONIEPEYHOr0 CEYEHHUSI U YIEIBHOIO CONPOTUBIIEHHUSI BELIECTBA IIPOBOHUKA; CUJIBI TOKA,
UJIYIIETO Yepe3 MPOBOJHMK, OT HANIPSKEHUS HAa MPOBOJHUKE; NCCIIEIOBAHUE MTOCIEA0BATEILHOIO U Ma
- pajsIeNbHOIO COETMHEHUH MMPOBOIHUKOB): TUIAHUPOBAThH UCCIIEJOBaHUE, COOMPaTh YCTAHOBKY U
BBITIOJTHSITh H3MEPEHUS, CIIeTYs TPEIIIOKECHHOMY TIJIaHy, (PUKCUPOBATH PE3yJIbTAThl TOJTYICHHOM
3aBUCHMOCTH B BUJI€ TAOJIHUIl U TpadUKOB, AeJIaTh BEIBOJABI MO PE3yIbTaTaM HCCIEI0BAHUS;

— M[POBOAUTH KOCBCHHLIC U3MCPCHUA (I)I/I3I/I‘-ICCKI/IX BCIIMYHH (y,[ICJ'ILHa}I TEINIOEMKOCTh BCIICCTBA,
COIIPOTUBJICHHUC TPOBOJIHHKA, pa60Ta U MOIIHOCTD 3JICKTPHUYCCKOT'O TOKa)Z IJIaHUPOBATb U3MCPCHU,
CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTaHOBKY, CICAYS Hpe,[[JIO)KeHHOﬁ HHCTPYKIIMU, U BBIYHUCIIATDH
3HAYCHUEC BCIINYUHBI,

— co0oaaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000pYyI0OBaHUEM;

— XapaKTepU30BaTh MPUHIMIIBI IEHCTBUS M3YYEHHBIX NMPHOOPOB U TEXHHUUECKUX YCTPOICTB € OMOPOii
Ha MX ONMHCaHus (B TOM YHCIIe: CUCTEMa OTOIUIEHUS TOMOB, TUTPOMETP, TapoBasi TypOUHA, aMIIepMeTp,
BOJIETMETP, CYETUHK IEKTPUUECKON SHEPTUH, SJIEKTPOOCBETHTEIbHBIC TPUOOPHI, HArpEeBaTEIbHbIC
AIIEKTPONPUOOPHI (TPUMEPBHI), HEKTPUUECKHE TPEJOXPAHUTEIH; SJIEKTPOMArHUT, 3JEKTPOIBUTATEIb
IIOCTOSIHHOT'O TOKa), UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3NYECKUX SIBICHUM U HEOOXOIUMbIE
¢u3nueckre 3aKOHOMEPHOCTH;



— Ppacrmo3HaBaTh MPOCThIE TEXHUUECKUE YCTPOWCTBA U U3MEPUTENIbHbIE TPUOOPHI IO CXEMaM U
CXEMaTHYHBIM PUCYHKaM (KUAKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, JIBUTATENb
BHYTPEHHETO CrOPaHUs, JJIEKTPOCKOII, PEOCTAT); COCTABIIATh CXEMBI JIEKTPUUECKHX LIETEH ¢
MOCJIEIOBATENIBHBIM U MapaJUIeIbHBIM COSIMHEHUEM AIIEMEHTOB, pa3inyasi yCIOBHbIE 0003HAUCHUS
JJIEMEHTOB JJIEKTPUYECKUX LENEH;

— MPUBOJUTH MPUMEPHI/HAXOUTh HH(POPMAIIHIO O TIPUMEpaX MPAKTUIECKOTO UCIIOJIb30BAHUS
(bu3MYECKUX 3HAHWI B MOBCETHEBHOM KU3HU ISl 0OecrieueHus: 6€30MacHOCTH TPy 0OpaIIeHnuu ¢ mprudo
- paMU M TEXHHUYECKUMHU YCTPOWUCTBAMH, COXPAHECHHS 3J0POBbS U COONIOACHUS HOPM YKOJIOTHUECKOTO
MOBEJICHUS B OKPYKAIOLIEN CPENE;

— OCYIIECTBIISATh TMOUCK HWHOpMAIMK (U3HUECKOTO COJEPIKaHUS B CeTH VIHTepHET, Ha OCHOBE
UMEIOUINXCS 3HAHUN U MyTEM CpaBHEHUS JOMOIHUTEIbHBIX HCTOYHUKOB BBIACIATH HH(OPMALIHUIO,
KOTOpasi SIBJISIETCS IPOTUBOPEUUBOIT HIIM MOXKET ObITh HETOCTOBEPHOM;

— HCIIOJIb30BaTh MPH BHIMOJIHEHUH YUE€OHBIX 33aJJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATypy PU3NYECKOTO
COJIepKaHus, CIIPaBOYHbIE MaTEPUAJIBI, pecypchl ceTn VIHTepHeT; BiIageTh npuéMamMu
KOHCIIEKTUPOBAHU TEKCTa, MpeoOpa3oBanus HH(GOPMAIK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

— co3JaBaTh COOCTBEHHBIE MUCHbMEHHBIE U KPATKUE YCTHBIE COOOIEHUs, 000011ast nH(OpMAIHIO U3
HECKOJIbKUX UCTOYHUKOB (PH3MYECKOTO COJIEPIKAHS, B TOM YHCIIE yOJIMYHO MPEICTABIATh PE3YIIbTATHI
IIPOEKTHOM WJIM MCCIIEN0BATENIBCKON AEATEIbHOCTH; IIPU 3TOM IPAMOTHO MCIIOJIb30BaTh N3y4YEHHBIN
HNOHATUIHBIN annapaT Kypca (PM3HMKH, COIIPOBOKAAThH BBICTYIUIEHUE NPE3EHTALUEH;

— IIpH BBIIOJIHEHUH Y4EOHBIX ITPOEKTOB U UCCIEA0BaHUN (PU3NYECKUX MPOLIECCOB PACIIPENETAThH
00513aHHOCTH B IPYIIIE B COOTBETCTBUH C [TOCTABJIIEHHBIMU 3a/1a4aMHU, CJIEIUTh 32 BBIIOJIHEHUEM IIJIaHa
NeMcTBUIM M KOPPEKTHPOBATH €T0, aIeKBATHO OLICHWBATh COOCTBEHHBIN BKIIAJ] B IEATEILHOCTD TPYIIIIbI;
BBICTPaNBaTh KOMMYHHUKATHBHOE B3aUMOJIEHCTBHE, MPOSIBIIASA TOTOBHOCTh pa3peiiaTh KOH(IUKTHI.

9 KJIACC

[TpeameTrHble pe3ynbTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTpaXkaTh C(POPMUPOBAHHOCTH Y 00Yy4aIOLIUXCs
YMEHUU:

— MHCIIOJIB30BaTh MOHATHS: CUCTEMA OTCYETA, MATEPUAIIbHAS TOYKA, TPACKTOPHUSL, OTHOCUTEIIBHOCTD
MEXaHUYECKOT0 IBUKEHUS, neopmanus (yrnpyras, iiacTudeckas), TpeHUe, IEeHTPOCTPEMHUTENIbHOE
YCKOpEHUE, HEBECOMOCTb U MEPETPY3KH; LIEHTP TSHKECTH; a0COIIOTHO TBEPJOE TEINO, LIEHTP TSHKECTU
TBEP/OrO Tella, paBHOBECHE; MEXaHWYECKUE KOJIeOaHUsI U BOJIHBI, 3BYK, HH(PA3BYK U yIbTPa3BYK;
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJIAa YJIEKTPOMArHUTHBIX BOJIH, CBET, OJIN30PYKOCTh M JAIIbHO30PKOCTH,
CHEKTPBI UCITYCKAaHUS U TIOTJIOIIEHHS; alb(a, 6eTa 1 raMMa-u3Iy4eHus, U30TOIbI, SiFepHast YHEPreTUKa;

— pasnuuaTh SBJICHUS (PAaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOTMHEHHOE IBI)KCHHE,
PaBHOYCKOPEHHOE MPSMOJIUHEHHOE IBHKEHUE, CBOOOIHOE Ta/IEHNE TEJI, PABHOMEPHOE JIBIXKEHHE 10
OKPYKHOCTH, B3aUMOJICHCTBHUE Tell, peaKTUBHOE JIBIKEHUE, KOJleOaTeIbHOE IBUKEHHE (3aTyXaloIue ’
BBIHYKJICHHBIE KOJIeOaHMs), pE30HAHC, BOJTHOBOE JBMIKEHUE, OTPAXKEHUE 3BYKa, MPSIMOJIUHEHHOE
pacnpocTpaHeHue, OTPAXKEHUE U IPEJIOMIIEHUE CBETA, OJTHOE BHYTPEHHEE OTPAKEHHE CBETA,
pasnioxeHue 6€I0To CBETa B CIIEKTP U CJI0KEHHE CIIEKTPAIbHBIX IIBETOB, IUCIIEPCHUS CBETA,
€CTECTBEHHAs paIMOaKTUBHOCTb, BO3SHUKHOBEHUE JTMHEHYATOr0 CIIEKTPa U3JIYUEHUs1) IO OMKUCAHUIO X
XapaKTEePHBIX CBOMCTB U HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIINUX JaHHOE (PU3UUECKOE SBJICHHCE;

— PpAacmo3HaBaTh IMPOSBICHUE HM3YUYCHHBIX (PU3MUYECKUX SBICHUH B OKpY)KarolleM MUpE (B TOM YHCIIEe
¢du3uUeckre sIBICHUS B IPUPOJIE: MPUIIMBBI U OTIMBBI, JIBIKEeHUE M1aHeT COTHEUHOU CHCTEMBI,



PEaKTUBHOE JIBM>KCHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB KMBOTHBIMHU, 36MIIETPSICEHHUE,
celicMu4eckue BOJIHBI, IIyHAMHU, 3XO0, I[BETA TeJl, ONTHUECKHUE SBJICHUS B IPUPOJIE, OMOIOTUYECKOE
JeiicTBUE BUIMMOTO, YIbTPa(QHOIETOBOIO M PEHTICHOBCKOTO U3ITy4eHUN; €CTECTBEHHBIN
pannoaKTUBHBIA (HOH, KOCMUYECKHE JIYUH, PAAHOAKTUBHOE H3IIydYeHHE TPUPOIHBIX MUHEPAJIOB;
JieicTBUE paJiMOaKTUBHbBIX U3IYyYEHUN Ha OPraHU3M YEJIOBEKA), IPH 3TOM IEPEBOJUTH IPAKTUYECKYIO
3aJa4y B yUeOHYIO, BBLICTISATH CYIIECTBEHHBIE CBOWCTBA/MPU3HAKY (PU3NUECKHX SIBICHUI,

— OIIMCHIBAaTh U3yYCHHBIC CBOWCTBA TE U (PU3NYECKUE SBICHUS, UCIIONB3YS (PU3MUECKUE BETUUNHBI
(cpenHsst © MTHOBEHHAs CKOPOCTh TeJla P HEPAaBHOMEPHOM JIBHIKEHHH, YCKOPEHHE, IIepeMeIleHue,
IIyTb, YIJIOBasi CKOPOCTh, CUJIA TPEHUS, CHJIA YIIPYTOCTH, CUJIA TSXKECTH, YCKOPEHHE CBOOOIHOTO
1aJIeHus], BEC Tejla, UMILYJIbC TeJla, UMITYJIbC CHJIbl, MEXaHWYecKas paboTa U MOIHOCTh, IOTEHIMAJIbHAS
DHEPrus Teja, MOAHATOr0 HaJl IOBEPXHOCTHIO 36MJIM, IOTEHIIUAJIbHASL SHEPTUS CHKATOM MPYKUHBL,
KHHETHYECKasi SHEPTHsl, OJHAasi MEXaHW4eCKask SHEPIus, epHo] U 4acToTa KoJeOaHU, JJIMHA BOJIHBI,
IPOMKOCTb 3ByKa M BbICOTA TOHA, CKOPOCTh CBETA, [10KA3aTENb IPEIOMIICHHSI CPE/IbI); IPU ONUCAHUU
IIPABUJIBHO TPAKTOBATh (PU3NUYECKHUII CMBICII UCIIOJIB3YEMBIX BEJIMUNH, 0003HAUEHUS U €IUHULIBI
(bU3UUeCKUX BEITUYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOILUE JAHHYIO (GU3NUYECKYIO BEIMUUHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH IPa)MKN N3yYCHHBIX 3aBUCUMOCTEH (PU3NUECCKUX BEITMYHH;

— XapaKTCpUu3oBaTb CBOMCTBa TCII, (1)I/I3I/I‘IGCKI/I6 SABJICHUA U IIPOUCCChI, UCITOJIb3YA 3aKOH COXPAHCHUS
OHCEPIuu, 3aKOH BCCMUPHOT'O TAT'OTCHUS, IPUHIUIT CYIICPIIO3UIIUU CHUJT, TIPUHIUIT OTHOCHUTCIIbHOCTU
Fam/meﬂ, 3aKOHBI HI)IOTOHa, 3aKOH COXpaHCHHWA UMITYJIbCAa, 3aKOHBI OTPAXXCHUA U IIPCIIOMIICHHA CBCTA,
3aKOHbI COXPAaHCHUS 3apsAaA0BOro 1 MaCCOBOI'0 YU CCII ITPH AACPHBIX PCAKIUAX; ITPH 3TOM J1aBaTb
CJIOBCCHYHIO (bOpMy.]II/IpOBKy 3dKOHAa U 3allMCbIBATb €TI0 MAaTCMATHYCCKOC BBIPAXKCHHC,

— OOBSICHATH (PU3NUECKHUE MPOLIECCH H CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYAIH
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh NPUUNMHHO-CIICACTBEHHBIE CBSA3U, CTPOUTH
00BsICHEHUE U3 2—3 JIOTMYECKUX IIAaroB ¢ OMOPOil Ha 2—3 U3Y4YEeHHBIX CBOMCTBA (PU3UUECKHX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

— pemiaTh pacyE€THBIE 3a7auu (OMUPAIOIIUECcs HA CUCTeMY U3 2— 3 ypaBHEHHI ), UCTIONB3YS 3aKOHBI U
dbopMyIIBI, CBSI3bIBAIONINE (PU3NYECKHUE BEIMUYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3a]]a4H 3aMHChIBAThH
KpaTKO€ YCIIOBHUE, BBIABIATH HEAOCTAIOIINE UITH H30BITOUHBIE JaHHBIC, BRLIOUPATh 3aKOHBI U (POPMYIIBL,
HEOOXOUMBIE AJIs PEIICHUs, TPOBOJUTE PACUYETHI M OIEHUBAThH PEATHCTUYHOCTD MOIYYEHHOTO
3HA4YCHHS (PU3MUECKON BEIUYUHBI;

— pacino3HaBaThb HpO6J’IeMLI, KOTOPBIC MOKHO PCIIMTDH ITPU ITOMOIIN (1)H31/I‘I€CKI/IX MCTOOOB; UCIIOJIB3YA
OIMMCAHUE UCCIICAOBAaHMs, BEIACTIATE IIPOBEPACMOEC MPEATIOIIOKCHNUE, OICHUBATD ITPABUJIBHOCTDL ITOPsAAKA
IMMPOBEACHUA UCCIICO0BAaHNUA, ACJIaTh BBIBOABI, MHTCPIIPETUPOBATDL PE3YJIBTAThI Ha6HIO)IeHI/II>'I " OIIBITOB,

— MPOBOAUTH ONBITHI 110 HAOTIOACHHUIO (PU3NYECKUX ABJICHUN WK (U3NYECKUX CBOMCTB Tell (M3yuyeHue
BTOpOro 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHHsI SHEPTUHU; 3aBUCUMOCTb MepHo/ia Koebanui
IPYXKUHHOTO MasiTHUKAa OT Macchl I'py3a M JKECTKOCTH MPYXKUHBI U HE3aBUCUMOCTD OT aMILIUTYbI
MaJIbIX KOJIeOaHuil; MPSMOIMHEHHOE paclpoCTpaHEHUE CBeTa, pas3liokeHHe Oenoro cmeTa B
CHEKTp; M3Y4YEHHE CBOMCTB M300pa’keHUS B IJIOCKOM 3€pKaje U CBOICTB M300paskeHus ImpeaMeTa B
cobuparorieit 1uH3e; HaOII0IeHUE CIUTOMIHBIX M JMHEHYAThIX CIIEKTPOB U3JIyUYEHHs): CAMOCTOSITEIBHO
coOuparh yCTaHOBKY M3 U30BITOYHOrO Habopa 000pyA0BaHMSI; ONTUCHIBATH X0/ OIBITA U €TI0
pe3yabTaThl, GOPMYIUPOBATH BHIBOBI;

— TPOBOJUTH MPU HEOOXOIUMOCTH CEPUIO MIPSIMBIX U3MEPEHHH, ONpeieNss CpeHee 3HaUueHNe
HU3MEpSIeMON BeIMUMHBI (POKYCHOE PacCTOSTHUE COOMparoIel JTMH3bI); 000CHOBBIBATH BBIOOD CIIOc00a
W3MEPEHHSI/M3MEPUTETHLHOTO TIPHOOPa;



— MPOBOIUTH UCCICIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEITHYWH C HCIIOJIB30BAHUEM MPSIMBIX
U3MEpEeHMi (3aBUCUMOCTh IYyTH OT BPEMEHHU MPH PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 HaualbHOU CKO
- poctu; meproja KojeOaHuii MaTEMaTHUECKOTO MasITHUKA OT AJIMHBI HUTH; 3aBUCUMOCTH YTJia
OTpa)KEHHUS CBETa OT yrJja NaJeHus U yIJia MPeIOMIICHUs OT yriia MaJeHus): MIaHUPOBATh UCCIIEI0
- BaHHE, CAMOCTOSITENIbHO COOMPATh YCTAaHOBKY, (PUKCUPOBATH Pe3yIbTaThl OTy4YECHHON
3aBUCHUMOCTH (PU3NYCCKUX BEITUYHH B BUJIE TAOIUI] U TpapUKOB, JENIaTh BBIBOJIBI 10 PE3YJIbTaTaM
UCCIIEJOBaHMUS,

— TPOBOJHUTH KOCBEHHBIC U3MEPEHUS (PU3UUECKUX BEITHMUUH (CPEIHSS CKOPOCTh U YCKOPEHHUE Tella Ipu
PaBHOYCKOPEHHOM JIBH)KEHUHU, YCKOPEHHUE CBOOOTHOTO MAACHHUSI, KECTKOCTh MPYKUHBI, K0d)PHUIHEHT
TPEHMsI CKOJIbKEHUS, MeXaHu4yeckas padoTa M MOUIHOCTh, YaCTOTa U Mepuojl KoieOaHui
MaTeMaTUYECKOTO U MPY>KUHHOTO MAsTHUKOB, ONITUYECKas CHJIa COOMPAIOIIeH JTMH3bI, PaIiOaKTUBHBIH
¢oH): mIIaHUPOBATH U3MEPEHHST; COOMPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOIHATH U3MEPEHUS,
clleysl IPeANIOKEHHON MHCTPYKIIMH; BEIYMCIIATH 3HAU€HUE BEJIMUUHBI U aHATM3UPOBATH TOJTYYEHHBIC
pe3yabpTaThl ¢ Y4ETOM 3aJaHHOU ITOIPEIIHOCTH U3MEPEHU;

— co0mroaaTh npaBuia TEXHUKH 0€30MacHOCTH IpU paboTe ¢ 1a00paTOpHBIM 000PYI0BAHHEM;

— pasjan4yaTb OCHOBHBLIC ITPU3HAKH U3YUCHHBIX CI)I/IBI/I‘-IGCKI/IX MOI[GJIGI\/JII MarcpurajbHad TOUKA,
a0COJIFOTHO TBép,Z[OC TCIIO0, TOYCUHBIM UCTOYHUK CBCTA, JIYY, TOHKAs JIMH34a, INIaHCTapHas MOACIIb aTOMaA,
HYKJIOHHast MOZICJIb aTOMHOTO A1pa;

— XapaKTepu30BaTh MPUHIUIBI JEHCTBUSI M3YYEHHBIX NPUOOPOB M TEXHUUECKUX YCTPONCTB C ONOPOI
Ha UX ONMCaHUs (B TOM YMCJIE: CIUAOMETP, JaTUYUKH IOJI0KEHUS, PACCTOSIHUS M YCKOPEHHUS, paKeTa,
9XOJIOT, OYKH, IEPUCKOTI, (hOTOAMIIapar, ONTHIECKUE CBETOBOIBI, CIIEKTPOCKOIL, JO3UMETP, Kamepa
Bunbcona), ucnosb3ys 3HaHUS O CBOMCTBaX (PM3UYECKUX SIBICHUN U HEOOXOAUMbIE PU3NYECKUE
3aKOHOMEPHOCTH;

— HCIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE PUCYHKH U3YYEHHBIX TEXHUUECKUX YCTPONUCTB,
U3MEPUTENIBHBIX PUOOPOB U TEXHOJOTHMUECKUX MPOIIECCOB MPH PEIICHUH y4eOHO-TIPaKTHUECKUX 3a7ay;
ONTUYECKHE CXEMBI JJIs IOCTPOEHUS U300pakeHUH B IIJIOCKOM 3€pKajle U COOMparoIleH JINH3E;

— MPUBOJUTH NPUMEPHI/HAXOIUTh UH(POPMALIHMIO O IPUMEpaX MPaKTUYECKOTO UCIIOJIb30BAHUS
¢u3nUecKrx 3HaHUH B MOBCETHEBHOM JKU3HHU AJIs oOecreueHus: 0e30MacHOCTH IpU 00pallieHuu ¢ mpubo
- paMHM U TE€XHHYECKMMHU YCTPOWCTBAMH, COXPAHEHHUs 370POBbS M COONIOEHUS HOPM SKOJIOTMUYECKOTO
MIOBEICHUS B OKPYXKAIOILIEH Cpee;

— OCYIIECTBJISITh MOUCK MH(MOPMAITUU HU3HIECKOTO COJIep KaHus B ceTH VIHTepHET, CaMOCTOSATEITLHO
(bopMyIUpPYS MMOMCKOBBIN 3aMPOC, HAXOUTh yTH OMPEAEIICHUS TOCTOBEPHOCTH TTOTYICHHOM
nH(OpMaIK Ha OCHOBE MMEIONTUXCSl 3HAHUM U TOTIOTHUTEHHBIX HCTOYHHKOB;

— HCIOJIb30BaTh IPU BHINOJHEHUH YU€OHBIX 3aJaHUI HayuYHO-TIOMYJIPHYIO JTUTEPATYPy PU3NIECKOTO
COJIepaKaHus, CIIPAaBOYHbIE MaTEpHUAJIbL, pecypcsl ceTu HTepHET; BIaaeTh NpUEMaMu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHus HH(GOPMAIIK U3 OTHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

— co03/aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHHSI HA OCHOBE MH(OpMaLlUU U3
HECKOJIbKUX UCTOYHUKOB (PU3NYECKOTO COAEP KaHMSI, MyOIMYHO MPEACTABIATh PE3YIbTAThl IPOEKTHOM
WM UCCIIEI0BATENbCKOM AEATEIbHOCTH; IPU 3TOM I'PaMOTHO MCIIOJIb30BaTh U3yUYEHHBIN TOHATUIHBII
anmapar u3y4aeMoro pasnesia (pU3uKU U CONPOBOXKAATH BBICTYIUICHHUE TPEe3eHTAUEN ¢ YIETOM
0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHUE
7 KJIACC

Ne

HaumeHoBaHue pa3aejioB U TEM MPOrpamMmmabl

KoaudecTBO 4acoB

JeKTPOHHbBIEe (M (pPOBbIE)

n/ BCer ‘ KOHTPOJIbHbIE NpaKTHYECKHEe 06pasoBaTe;bHbIE PeCypPChl
Paznen 1. ®u3uKa H e€ posib B MO3HAHHH OKPYKAIOIEro MHPa

1.1.| ®u3zuka — Hayka o mpupojae 2 0 0 http://school-collection.edu.ru
1.2.| ®u3nyeckue BeJTHYHHBI 2 0 1 http://school-collection.edu.ru
1.3 | EcTecTBEHHO- HAYYHbIil METO/] MO3HAHUS 2 1 1 http://school-collection.edu.ru
Hroro no pasjeny 6

Paznen 2. llepBoHavajibHbIe CBEIEHHsI 0 CTPOEHHH BelIeCTBA

2.1.| Ctpoenue BenecTa 2 0 1 https://resh.edu.ru/subject/28/7/
2.2.| IBM:KeHHE H B3aHMO/IEiCTBHE YACTHII BENIECTBA 2 0 0 https://resh.edu.ru/subject/28/7/
2.3.| ArperaTHble COCTOSIHHSI BellIECTBA 2 1 0 https://resh.edu.ru/subject/28/7/
Hroro no pasneny 6

Paznen 3. JIBMkeHHe ¥ B3anMOJeiicTBHE TeJl

3.1.| MexaHn4ecKoOe IBHKEHHE 4 0 https://resh.edu.ru/subject/28/7/
3.2.| MHepuumsi, Macca, IJIOTHOCTh 6 0 https://resh.edu.ru/subject/28/7/
3.3.| Cuaa. Buabl cua 10 |1 https://resh.edu.ru/subject/28/7/
Hrtoro mo pazumery 20

Paznen 4. JlaBaenue TBEPABIX TeJl, ;KUIKOCTEH M ra3oB

4.1.| NaBaenne. [lepenava naBjeHusi TBEPALIMH TeJAMH, 4 0 0 https://resh.edu.ru/subject/28/7/
4.2.| JlaBJieHHE HKUIKOCTH 4 0 0 https://resh.edu.ru/subject/28/7/
4.3.| ATMocdepHoe 1aBIeHHE 4 0 0 https://resh.edu.ru/subject/28/7/
4.4.| JleficTBHe ;KMIKOCTH M ra3a Ha NOrpy:;kKéHHoe B Hux Tejio |9 1 2 https://resh.edu.ru/subject/28/7/
HToro no pazpeny 21

Paznen 5. PaGoTa u MouIHOCTB. JHeprus

5.1.| PabdoTa u MOIIHOCTH 0 0 https://resh.edu.ru/subject/28/7/
5.2.| IIpocThie MEXaHU3MBI https://resh.edu.ru/subject/28/7/
5.3.| MexaHuyecKasi JHEprus https://resh.edu.ru/subject/28/7/




HToro no pazneny: 15

PesepBHOE Bpemsi 0

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 |6 8
8 KJIACC

Ne | HanmeHOBaHHe pa3ie/ioB H TeM NPOrpaMMbl Kosm4ecTBo 4acoB daexTponnblie (HudpoBbIe) 00pazoBaTelbHbIE
n/ BCero| KOHTPOJIbHbIE NPAKTHYECKHE pecypenl

Paszgen 1. TemyioBbIe IBJEHUSA

1.1.| CTtpoeHHe M CBOIiCTBA BeLIECTBA 7 0 0 https://resh.edu.ru/subject/28/8/
1.2.| TenioBbie MPOLECCHI 23 |2 4 https://resh.edu.ru/subject/28/8/
Hroro mo paznery 30

Paznien 2. DyieKTpUYeCKHe U MATHUTHBIE SIBJICHUS

2.1.| DnexTpuueckue 3apsiabl. 3apsizKeHHbIE TeJIa H HX 6 0 0 https://resh.edu.ru/subject/28/8/
2.2.| IlocTOSIHHBII DJIEKTPHYECKHI TOK 20 |1 5 https://resh.edu.ru/subject/28/8/
2.3.| MaruuTHble sIBJIEHHS 6 1 1 https://resh.edu.ru/subject/28/8/
2.4.| JnexTpOMarHuTHAsi MHIYKIHS 6 1 0 https://resh.edu.ru/subject/28/8/
Htoro mo pazumeny 38

Pe3epBHOE Bpemsi 0

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 |5 10
9 KJIACC

Ne | HammeHoBaHMe pa3iesioB H TeM IPOrpaMMbl KoJsimyecTBo yacoB JJIeKTPOHHbIE (HHU(POBBIE)
n/n BCEIr0| KOHTPOJILHbIE NpaKTHYeCKHe 00pazoBaTe/bHbIe pecypehl
padoThI padoThI

Pazgen 1. Mexanuueckue siBJIeHUSA

1.1.| MexaHH4YecKoOe JIBH;KEHHE H CIIOCOOBI €ro ONMHCAHUS 12 |1 1 https://resh.edu.ru/subject/28/9/
1.2.| B3aumoaeiicTBHE T 22 |1 1 https://resh.edu.ru/subject/28/9/
1.3.| 3akoHbI coxXpaHeHHsI 10 |1 2 https://resh.edu.ru/subject/28/9/
Hroro no pazaeny 44

Paszzgen 2. Mexannueckue K0Jae0aAHUA U BOJTHBI




2.1.| Mexanuveckue KojedaHus 5 https://resh.edu.ru/subject/28/9/
2.2.| Mexanu4ecKue BOJHbL. 3BYK 4 0 https://resh.edu.ru/subject/28/9/
Hrtoro mo pazneny 9
Paznen 3. DiIeKTPOMArHUTHOE 10J1€ H 3JIEKTPOMATHUTHBIE BOJHBI
3.1.| DyieKTpOMArHUTHOE 1MOJI€e H 3JIEKTPOMATrHUTHbIE BOJIHBI | 8 1 https://resh.edu.ru/subject/28/9/
Hroro mo pazneny 8
Paznen 4. CBeToBbIe sIBJICHUSA
4.1.| 3aKoHBI pacnpocTpaHeHHsi CBETA 5 0 https://resh.edu.ru/subject/28/9/
4.2.| JIuH3bI M ONTHYECKHE MPHOOPBI 5 2 https://resh.edu.ru/subject/28/9/
4.3.| Pazio:keHne 0€J0ro cBeTa B CIEKTP 3 0 https://resh.edu.ru/subject/28/9/
Htoro no pazueny 13
Pasznen 5. KBaHTOBBIE SIBJICHHUS
5.1.| Mcnyckanue W MOIJIOLIEHHE CBETA ATOMOM 4 1 https://resh.edu.ru/subject/28/9/
5.2.| CTpoeHHe aTOMHOIO sijipa 3 0 https://resh.edu.ru/subject/28/9/
5.3.| SInepHble peakuu 7 0 https://resh.edu.ru/subject/28/9/
Htoro no pazpeny 14
Paznen 6. [loBTOPUTE/ILHO-0000 1AM MOYJIb
6.1.| CucremaTuzanusi u 06001IeHHE PEIMETHOIO 14 https://resh.edu.ru/subject/28/9/
CoJIeP:KAHUS U ONBITA AeSATeIbHOCTH,
NDUOODETEHHOT0 IIDY HAVIEHUH Beero kvnea huinkn
Htoro mo pazgeny 14
OBIIEE KOJIMYECTBO YACOB I10 IMTPOT'PAMME 102 9




ITOYPOYHOE IIJTIAHUPOBAHUE

7 KJIACC
Ne | Tema ypoka KosmuecTBo yacos Buaebi, popmbl
n/n KOHTPOJISA
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHUe
padoThI padoThI

1. | ®usuka - Hayka o Ipupoze 1 0 0 VYcTHBIN onpoc;

2. | MeToabl HAyYHOTO TIO3HAHUS 1 0 0 VYcTHBIN onpoc;

3. | dusnyeckue BEIMYMHEI, UX eqUHUIBLl 1 | 1 0 0 YCTHBIN 0mpoc;
pUOOPHI IS U3MEPEHHS

4. | «OnpeneneHue 1eHbI JeICHUs 1 0 1 JlaGopaTopHas
M3MEPUTEIILHOTO MPUOOpa» pabora Nel;

5. | U3mepeHue Gpu3nuecKOil BETUIHHBL 1 0 1 JlaboparopHas
Jlaboparopuas padota "H3mepeHue pabota Ne2;
00beMa JKUIKOCTH M TBEPOTO Tea"

6. | O6o6miarommii ypok mo teme "Uro 1 1 0 KontponbHas
u3yudaer ¢usuka". KonrponbHas padora pabora;

7. | Mornekya — MeJbyaiiinas 4acTuiia 1 0 0 YcTHBIN onpoc;
BelecTBa

8. |JlaboparopHast pabota mo onpexaeneHuto |1 0 1 JlaGopatopHas
pa3MepoB MaJbIX TEJ METOJIOM PsIIOB paborta Ne3;

9. | IBmwxenue yactuil Bemiectsa. CBs3b 1 0 0 YcTHblit onpoc;
CKOPOCTH JIBUYKEHUS YaCTHI] C
TeMIieparypoi. bpoyHosckoe
nskenue. nddysus

10. | BzauMoeiicTBHE YaCTHIL BEMIECTBA 1 0 0 VYcrHbIH onpoc;

11. | B3aumMocCBsI3b MEXy CBOHCTBaMH 1 0 0 YcTHBI onpoc;
BEIIECTB B Pa3HBIX arperaTHbBIX
COCTOSIHUSIX U UX aTOMHO
MOJIEKYJISIPHBIM CTPOCHUEM.

OcCoOEHHOCTH arperaTHbIX COCTOSHUI
BOJIBI

12. | O6o6maroruii ypok Mo Teme: 1 1 0 KoHTponsHas
"Crpoenue Beniectsa". KoHTposibHas pabora;
pabora

13. | MexaHnueckoe ABUKEHIE. 1 0 0 VYcTHBIN onpoc;
PaBHOMEpHOE 1 HEpaBHOMEPHOE
JIBUKCHHEC

14. | Cxopoctb 1 0 0 VYcTHBIN onpoc;




15. | I'padmueckoe npencraBieHNe JBHKEHUS [InceMeHHBIN
KOHTPOJIb;

16. | Cpenssist CKOPOCTh IPU HEPABHOMEPHOM CamocrosrenbHas
nBUKeHUH. Pacuér myTtu u BpeMeHu pabora;
JBUKCHUS

17. | SIBnenue unepuuu. 3aKOH UHEPLIUU [TrucbMeHHBIN

KOHTPOJIb;

18. | B3aumoseiicTBue TeI Kak MpHUYUHA VYcTHBIN onpoc;
WU3MEHEHHUS CKOPOCTH JIBUXKEHUS Tell

19. | Macca kak Mepa HHEPTHOCTH Tejia YcTHbIN onpoc;

20. | ITnotHOCTH BemecTBa. CBA3b IUIOTHOCTH YcTHBIN onpoc;
C KOJIMYECTBOM MOJIEKYJT B €MHHULIC
00BEMa BelecTBa

21. | Jlaboparopuas padota "OnpeeneHue JlaGopaTopHas
IUIOTHOCTU TBEPJIOTO TeJa C MOMOIIBIO paborta;

BECOB M U3MEPUTEIHHOTO HUIHH IpA"

22. | Pemenue 3amau. Pacyer maccel ITuceMeHHBIH
o0beMa TeJa Mo ero MIOTHOCTH KOHTPOJIb;

23. | Cuia KaK XapakTepUCTHKA YcTHBII onpoc;
B3aUMOJICHCTBUS Tell

24. | SIBneHue TATOTEHUS U CHJIA TSHKECTH. VYcrHbIl onpoc;
Cuna TSDKeCTH Ha IPYTHX TUIaHeTax

25. | Cuna ynpyroctu u 3akoH [ 'yka IIucemenHsbIi

KOHTPOJIb;

26. | Cusbl ynipyroctu. Bec Tena. YcTHBIN onpoc;
Hesecomocts

27. | JTaboparopuas padota "I'pagynpoBanue [IpakTuueckas
MIPYXUHBI U U3MEPEHUE CUIT pabora;
JTUHAMOMETpOM"

28. | CnoxkeHue CHUIT, HalIPABJICHHBIX 110 YcTHBI onpoc;
OJHOM npsiMol. PaBHOAENCTBYIOIIAS
CHII

29. | Cuna tpenus. TpeHue CKOIbKEHUS 1 [MucrmMeHHBIH
TPEHHUE TIOKOS KOHTPOJTb;

30. | JTaboparopHast pabota "M3yueHne CUITbI [IpakTnueckas
TPEHUS CKOJIBKEHUS IIPU JIBMKEHUU pabota;

Opycka 1o TOpU30HTaTBLHOM
nosepxHoctu "TpeHue B Ipupoae u
TEXHUKE




31. | O6oOIIaroHii YPOK 1O TeMe: 0 0 [TucbMeEHHBIN
"JIBrkeHUE B B3auMoAcHcTBHE Tea" KOHTPOJIb;

32. | KonrposnbHas pabora o Teme: 1 0 KontponbHas
"JIBM>keHrEe B B3auMoAercTBrue Tea" pabora;

33. | aBneHue 0 0 YcTHBIIN 0mIpOC;

34. | CiocoObl yMEHBIIICHUS U YBEITMYCHUS 0 0 YcTHBIN onpoc;
aBIICHUS

35. | MaBienue raza 0 0 TectupoBanue;

36. | [lneBMaTH4eCKHE MAITUHBI 0 0 VYcrHbIl onpoc;

37. | 3akon [Tackans 0 0 VYcTHBIN onpoc;

38. | JlaBiienue BHYTpPH KUIKOCTH 0 0 [TucrMeHHBIH

KOHTPOJIb;

39. | 3aBHCUMOCTD JABJIEHUS KUIKOCTHA OT 0 0 YcTHBIN onpoc;
rIyOuHBI TOTpysKeHus. Perenue 3anau

40. | 3aBUCUMOCTb JABIEHUS KUIKOCTH OT 0 0 ITuceMeHHbIi
TIIyOUHBI IOTpYKeHus1. Permenne 3amaq KOHTPOJIb;

41. | Bec Bo3myxa 1 aTMOC(EpHOE JaBIICHHE. 0 0 ITuceMeHHBIH
[TpuunHBI CylIecTBOBAHUS BO3IYIITHON KOHTPOJIb;
000JI0YKH 3eMITH

42. | Omwit Toppuuenu. M3mepenue 0 0 YcTHBIN 0onpoc;
aTMOC(EpHOTO TaBJICHUS

43. | TIpubops! i U3MEpEHUs 0 0 YcTHBI onpoc;
aTMoc(hepHOro JaBIeHUS

44. | TunpaBnuuecKue MEXaHU3MbI 0 0 VYcrHbIl onpoc;

45. | [leiicTBHE )KUIKOCTH M ra3a Ha 0 0 YcTHBIN onpoc;
MOTPYXEHHOE B HUX TEJO. 3aKOH
Apxumena

46. | BerTaskuBaroiias (apxuMe0Ba) Cria. 0 0 YcTHBIN onpoc;
DKCTepUMEHTAILHOE ONPEIEIICHNE
BBITAJIKUBAIOIIEHN CHIIEI

47. | Onpenenenne BHITATKHBAIOIIEH CHIIBI, 0 1 JlaGopaTopHas
JENCTBYIOIIEH Ha TENO,ITOIPYyKEHHOE B pabora;
KUIKOCTD.

48. | Perrenue 3a1a4 mo teme "ApxuMeaoBa 0 0 [TuceMeHHBIH

cuia"

KOHTPOJIb;




49. | JTaboparopHas padora Ne 9 [IpakTnueckas
«BrpIsicHEHUE yCIIOBUY IIJIaBaHUS TElla B pabora;
KUIKOCTH»

50. | YcnoBus miaBanus tein. Perienue 3agau [MuceMeHHbII

KOHTPOJIb;

51. | [InaBanue cymoB. Bo3ayxomiaBanue. YcTHBIN 0onpoc;
HccnenoBanne MOPCKUX TITyOuH.

IToxopenue ropHBIX BEpPIIMH

52. | O6o0IIaroIHUil YPOK 110 TEME ITuceMeHHBIN
"JlaBieHue TBEPIBIX TEJ, )KUIKOCTEN U KOHTpOJIb;
ra3oB"

53. | KonrposnbHast pabota 1mo Teme KonTtponbpHas
"JlaBiieHue TBEPIBIX TEI, )KUAKOCTEH U pabora;
ra3zos"

54. | Mexanuueckas pabota YcTHBIN onpoc;

55. | MomHocTh VYcrHbIl onpoc;

56. | Kunetnveckas ¥ MOTCHIIHATbHAS VYcrHbIl onpoc;
JHEpPTrUs

57. | IIpeBpareHre OJHOrO BHIA YcTHBIN onpoc;
MEXaHUYECKOW SHEPTUHU B IPYTrOU

58. | 3aKOH COXpaHCHHUS U U3MCHEHHSI YcTHBIN onpoc;
SHEPTUU B MEXaHUKE

59. | DHeprus ABWXKYIIEHCS BOIBI M BETpA. VYcrHbIH onpoc;
[ToBTOpeHme u 06001IIEHNE TEMBI
PaGora, MoIIHOCTE , DHEPTUSA

60. | [TpocThie MEXaHU3MBI: pbIvar, OJIOK, IIuceMeHHBIH
HAKJIOHHAA MJI0CKOCTh. [IpaBuio KOHTPOJIb;
paBHOBecHs pbluara. MOMEHT CHIIBI

61. | Peruaru B OBITY, IPUPOJIC M TEXHHKE. VYcTHBIN onpoc;
Poiuaru B Tesne yenoBeka

62. | binoku. [IpuMeHeHune mpaBua VYcrHbIH onpoc;
paBHOBECHSI phluara K 0JIOKy

63. | «3010TOC IPABHIIO» MEXAHUKHU VYcrHbll onpoc;

64. | KIT/I mpocThIX MEXaHH3MOB. JlaGopatopHas
DKCIIepUMEHTAIBHOE HCCIIEI0BAaHNE pabora;

65. | KoutponbHas paboTa 1mo teme KoHTtponbHas
"Mexanuueckas paboTa, MOIITHOCTb, pabora;

MPOCThIE MEXaHU3MBbI"




66. | [ToBropenue u 0600meHNE coaepkanust | 1 0 0 [TuceMeHHbBII
Kypca ¢pusuku 7 kinacca. TeMsr KOHTPOJIb;
"PaBHOMepHOE 1BUKeHUE. [[IOTHOCTD
BemecTBa. Cuiibl B ipupoze”

67. | IloBropenue u 0600meHue coaepxkanus | 1 0 0 [MuceMeHHbII
Kypca ¢usuku 7 kinacca. TeMsl KOHTPOJIb;

" JlaBieHue TBEPIBIX TEJN, )KUAKOCTEU U
ra3os, IlitaBanne Ten"

68. | ItoroBast KOHTpOJIbHAs paboTa 1Mo 1 1 0 KonTponbHas
Kypcy pusuku 7 kimacca. TeMbl pabora;
"BzaumopeiictBue Ten. JlaBnenue
TBEPABIX TEJI, )KUIAKOCTEHU U ra30B,

[InaBanue ten. Pabora 1 MOLIHOCTE.
[IpocTeie MexaHU3MBI"
OBILIEE KOJIMYECTBO YACOB 68 6 9
I10 ITPOI'PAMME
8 KUIACC
Ne | Tema ypoka KounyecTBo 4yacoB Buapbi,
n/n dopmbi
BCEro | KOHTPOJIbHbIE | IPAKTHYECKH e
KOHTPOJIA
padoThI padoThI

1. | OcHOBHBIE MOJIOKEHUS MOJICKYJISIPHO- 1 0 0 VYcTHbIN
KHHETUYCCKOW TEOPUHU CTPOCHHSI BEIIECTBA OT1poC;

2. | Mopenu TBEPIOTO, YKHUIKOTO U 1 0 0 VcTHBIIT
ra3o00pa3HOro COCTOSIHUI BellecTBa OTIpoC;

3. | CmauuBaHue 1 0 0 YcTHbIN

OTIpoC;

4. | KanwiisipHble sSIBIEHUS. 1 0 0 YcTHbIN

OTIpoC;

5. | Kpucramnuyeckue u amopdHbie TBEPIbIC 1 0 0 VYcTHbIi
Tena OIIpoC;

6. | TemnoBoe pacmMpeHne U CKaTHE 1 0 0 YcTHBIH

OTIpoC;

7. | O6o6maromuit ypok mo teme "Ctpoenne n |1 0 0 [TucemMeHHBIIH
CBOlCTBa BeniecTa" KOHTpOJIb;

8. | Temneparypa. BHyTpeHHss sHEpTHS 1 0 0 YcTHBIH

OTIpoC;

9. | CnocoObl m3MeHeHHsI BHYTpEeHHEH dHepruun | 1 0 0 YcTHBIN

OIIpoC;




10. | Buns! Teronepenaun YcTHbIl
OIIpoC;

11. | Tenmonepenaya B IpUPOAE M TEXHUKE VYerubii
OI1poC;

12. | KouTtposnbsHas pabota mo temam "Ctpoenue Kontponbnas
u cBoiicTBa BeuectBa" u "Termionepenaya” pabora;

13. | KoauuecTBO TEIIOTHL. Y IeiibHAs [TuceMeHHBIH
TEII0EMKOCTh BEIIECTBA KOHTPOJIb;

14. | Temmoo6meH. JlaboparopHas paboTa [IpakTnueckas
"UccnenoBanue sSBICHUS TEIZIOOOMEHA TTPH pabora;
CMEILIUBAaHUM XOJOJAHOU U ropsiue Boibl"

15. | TeroBoe paBHOBecue. JlabopaTopHas [TpakTrdeckas
pabora "OnpeneneHrue KOJIUIECTBA pabora;
TEIUIOTHI, TOJTY4EHHOTO BOJIOU TIPH
TEIJI000MEHE C HAarPEThIM METAUIMYECKIM
HWIMHAPOM"

16. | YpaBHeHue TerioBoro GanaHca. [TpakTudeckast
Jlaboparopnas pabota "Onpenenenue pabora;
yACIBbHOU TEIJIOEMKOCTH BemecTBa"

17. | Pemenue 3anau no teme "Ternmooomen" [TuceMeHHBIIM

KOHTPOJIb;

18. | [InaBneHue u oTBEpaACBaHME ITnceMeHHBIH
KPUCTAITTUYECKUX BEIIECTB KOHTPOJIb;

19. | VnenpHas TemnoTa riaBleHusl. [TpakTudeckas
JlaGopaTtopHast pabota "Onpeznenenue pabora;
yIIeIbHON TEIUIOTHI TIaBlIeHuUs Jibaa"

20. | TTapoo6pa3zoBaHue ¥ KOHICHCAIHSL. Y CTHBIH
Hcnapenue OIIpOC;

21. | BmaxHOCTh BO3/TyXa VYcTHbii

OIIpoC;

22. | IsmepeHue BIaXHOCTH BO3TyXa. [TpakTuaeckas
JlaGopatopHas pabota "OnpezneneHue pabota;
OTHOCHUTEIILHOM BIIKHOCTH BO3Tyxa"

23. | Kunienue. Y nenpHas TeIuiora YcrHbIH
napooOpa3zoBaHus OIIpoC;

24. | Pewenue 3anad o teMe "M3MeHeHue [TuceMeHHBII
arperaTHbIX COCTOSIHMI BemecTna' KOHTPOJIb;




25. | DHeprus TOIIMBA. Y IeIbHAS TEILIOTA VceTHBIN
cropaHus OIIpoC;

26. | IIpunImIbl pabOTHI TEIUIOBBIX IBUTATENIEH. YcTHbIi
KII/I TermmoBoro nBurarens OIIpOC;

27. | Pemenue 3ana4 o Teme "TerioBbie VYerubii
aBiieHus". Bunel Temonepenayu, omnpoc;
KOJIMYECTBO TEIJIOThI, U3MEHEHHE
arperaTHbIX COCTOSTHUI BEIleCTBa,

BJIQKHOCTH BO3yxa"

28. | Pemenue 3amau o teme "TeruioBbie [TuceMeHHBIH
siBjeHus". Buasl Temionepenayu, KOHTPOJIb;
KOJIMYECTBO TEIJIOThI, U3MEHEHUE
arperaTHbBIX COCTOSIHHI BEIIECTBA,

BJIYKHOCTh BO3yxa"

29. | O6o6aromHit ypok mo teme "TeroBbie [TuceMeHHBII
SIBJICHUS " KOHTPOJIb;

30. | KonrponbHas pabota mo teme "TerioBsie Kontponbnas
siBJIeHUs" pabora;

31. | Dnekrpusanus Ten. Baanmoneiictue YcTHbII
3apsKkeHHbIX Ted. 3akoH Kyrnona OT1poC;

32. | DnekTpuyeckoe moie. HanpsukeHHOCTD YcTHBII
noist. [IpuHnun cynepno3uuuu OIIpoC;
ANEKTPUUYECKUX TOJIEH

33. | Hocutemnu 31eKTpUYECKHX 3apsa0B. 3aKOH [TuceMeHHBIH
COXpaHEHUs AJIECKTPUIECKOTO 3apsiaa KOHTPOJIb;

34. | Ctpoenue atoma YcTHbIN

OIIpoC;

35. | [IpOBOAHVKY M TUAJICKTPUKH. YcTHbIM

OIIpoC;

36. | O6oOIIaroNHil YPOK 11O TEME [TuceMeHHBII
"DIeKTprUecKue 3apsabl. 3apsUKEHHBIE TENa KOHTpOJIb;

U UX B3auMojcucTaue"

37. | Dnekrpuueckuii Tok. Cria Toka YcrHbII

OIIpoC;
38. | UcTouHMKH TTOCTOSIHHOTO TOKA YcrHbii

OTIpoC;
39. | JlelicTBHS 2JIEKTPHUYECKOTO TOKA VYerubii

OIIpoC;




40. | DneKTpUYeCKUil TOK B )KUIKOCTAX U Ta3ax YcerHbIi
OIIpoC;

41. | Dnektpuyeckas Lenb YcTHbIi
OI1poC;

42. | Cuna toka. JlJaboparopHas padoraNe 4 [TpakTuyeckas
«COopKa >IeKTPUUECKOH 1IeNH U U3MEpPEHHE pabora;

CHJIBI TOKA B €€ Pa3IMYHbIX Y4acTKax).

43. | DeKTpuvecKoe HalpsHKEHUE. [IpakTnueckas
Jlaboparopuas pabota "3mepeHue u pabora;
peryaupoBaHue HanpsHKeHUs "

44. | ConpoTuBJICHHE IPOBOJHHKA. YcrHbrit

OI1poC;

45. | 3akoH Oma Juis ydacTka Lenu YcTHbIN

OTIpoC;
46. | YaenbHOE CONPOTUBIICHNE BEIIECTBA. YcTHEIN
OI1poC;

47. | Peocrar. JlabopaTopHas pabota [IpakTnueckas
"PerynupoBanue cuibl TOka peoctatoM” pabora;

48. | TlocnenoBaTenbHOE COCMHEHHE YcrHbii
MIPOBOIHUKOB OT1poC;

49. | [MapayiennbHOE COSTMHEHNUE TTPOBOTHUKOB Y cTHBIN

Ompoc;

50. | Jlaboparopuas padota «M3mepenne [TpakTryeckas
COTPOTHUBIICHHUS MTPOBOTHUKA TP TIOMOIITH pabora;
amIepMeTpa U BOJIbTMETPay.

51. | PaboTa 1 MOIITHOCTh 3JICKTPHUYECKOTO TOKA. VYcTHbIi
3akon JIxoyns—Jlenna OTIpoC;

52. | Pacu€r pabOThI 1 MOITHOCTH TOKA. IIpakTrueckas
Jlaboparopnas pabota Ne 8 «/3mepenue pabora;
MOIIHOCTH U PabOTHI TOKA B DJIEKTPUUECKON
JamIme».

53. | DIEKTPOIPOBOKA U MTOTPEOUTENN Y CTHBIH
aNeKTpuyeckoil sHepruu B ObITy. KopoTkoe OIIpOC;
3aMBbIKaHUE.

54. | Pemenwne 3amau mo temam "Cua TOKa, [TuceMeHHBII
HanpspKeHUe, CONPOTUBIIeHHe, 3akoH OMa KOHTPOJIb;

I ydaCTKa e, YACIbHOC
COMMPOTUBJICHUEC, COCANHCHUSA ITPOBOJAHUKOB




55. | Pemtenue 3agau mo temaMm "3axod Oma mna | 1 0 [TuceMeHHEBIH
ydacTka ey, padoTa ¥ MOITHOCTh TOKa, KOHTPOJIb;
3akoH J[xoyns-Jlenna"

56. | KontposnbHas pabora mo Teme 1 0 [TuceMeHHBbIH
"DnexkTpuueckue aBiaeHu" KOHTPOJIb;

57. | Marautnoe niosie. OneIT Opcrena. 1 0 KonTponbhas

pabora;

58. | MaruuTHOE 10JI¢ SJIEKTPHUECKOrO TOKA. 1 0 VYerubii
Onexrpomaraut. JlabopaTopHas pabora OTIpoC;
No9«Cbopka 37eKTpOMaraiTa u UCTIbITAHNE
€ro JICUCTBU.

59. | [TocTosiHHBIC MArHUTHL. MarHuTHOE MOJIC 1 1 [TpakTudeckast
3eMIu ¥ ero poiib JJis KU3HU Ha 3emiie pabora;

60. | [lelicTBHe MarHUTHOT'O OJISl HA MPOBOIHKUK | 1 0 VYcTHbIN
C TOKOM OI1poC;

61. | DiaeKTpoABHraTENb IOCTOSHHOTO TOKA. 1 0 YcTHbIH
Jlaboparopnas pabota «CoOopka Ompoc;
AJIEKTPOMArHUTa U UCIIBITAHUE €TI0
JNEUCTBUSI.

62. | KITJI snextpoaBuratens 1 0 VYcTHbIi

OT1poC;

63. | KouTponbeHas padora o reme "MarauTHeie |1 0 KonTponbHas
ABJIeHNA" pabora;

64. | OnbiTel Dapanes. SIBneHue 1 0 VYcTHbIi
AIIEKTPOMArHUTHON MHIYKIIWH. OIIpoC;

65. | [IpaBwiio JleHna. DnekTporeHeparop. 1 0 VYcTHbIN

OIIpoC;

66. | CtocoObI OTyUEHHS IICKTPHUECKOM 1 0 [TucbmMeHHbIM
SHEPTUU. DIEKTPOCTAHIINU Ha KOHTPOJIb;
BO300HOBIISIEMBIX HCTOYHUKAX SHEPTHH.

67. | IloBTOpeHue Kypca 1 0 [TuceMeHHBIN

KOHTPOJIb;

68. | IroroBast KOHTpOJIbHAsE paboTa 1Mo Kypcy 1 0 KonrponbHas
¢usuku 8 xknacca. Temsl "CTpoenue u pabora;
CBOMCTBa BelecTBa. TeroBbIe SBICHHUS.

DNEeKTpUYECKHE U MATHUTHBIE sIBJIEHUs"
OBILIEE KOJIMYECTBO YACOB I10 68 10

I[TPOTPAMME




9 KJIACC

Ne | Tema ypoka KounyecTBo 4yacoB Buapbl,
n/n ¢popmbl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHUE
KOHTPOJIA
padoThI padoThI

1. Mexanudeckoe JBr>xeHue. PaBHomepHoe 1 0 0 YcTHBIN
MIPSIMOJIMHENHOE JIBUJKCHHE OIIpOC;

2. | Pemenue 3aa4 Ha paBHOMEPHOE 1 0 0 Vel
MPSIMOJIMHEITHOE ABM)KEHUE OI1poC;

3. | OTHOCHUTENBHOCTH MEXaHHUYECKOTO 1 0 0 [TucbMeHHbIIH
JIBUKCHHSI KOHTPOJIb;

4. | CpenHsis 1 MTHOBEHHAs! CKOPOCTH Tejma npu | 1 0 0 YcrHbii
HEPaBHOMEPHOM JBM)KCHUU. OTIpoC;

5. Yckopenue. PaBHoyckopeHHOe 1 0 0 YcrHblit
MPSIMOJIUHEITHOE ABM)KECHUE OTIpoC;

6. |IlepemernieHue npu paBHOYCKOPEHHOM 1 0 0 VeIl
MPSMOJIUHEHHOM JBUKCHHUH OIIpoC;

7. | JlaboparopHas pabota Nel «Mccnenosanue |1 0 1 [TpakTrueckas
PaBHOYCKOPEHHOTO JIBIKEHUS 0e3 pabora;
HaYabHON CKOPOCTH»

8. | CoboaHoe najeHue 1 0 0 YcTHBIH

OIIpoC;

9. Pemrenne 3amada mo reme 1 0 0 [TuceMeHHbBIH
"PaBHOYCKOpEHHOE MTPSIMOJIMHEIHOE KOHTpOJIb;
nIBIKeHHe"

10. | PaBHOMepHOE JBMKEHHE MO0 OKpYXHOCTH |1 0 0 VeIl

OIIpoc;

11. | Pemrenwus 3aga4 mo teme "Mexannveckoe |1 0 0 [TuceMeHHbBIH
NIBIDKEHNE U CIOCOOBI €r0 onucanusg” KOHTPOJIb;

12. | KoutponbHas paboTa mo reme 1 1 0 KonTponbHas
"MexaHU4YeCcKOe IBUKEHUE U CIIOCOOBI €ro pabora;
onucaHus"

13. |Ilepsslii 3akoH HptoToHA 1 0 0 VYcTHbIi

OIIpoc;

14. | Bropoii 3akon Hetorona. [TpuHumn 1 0 0 VeIl
CYTIEPTIIO3UIINH CHTT OIIpoC;

15. | Tpernii 3akoH HeroroHa 1 0 0 Y CTHBIH

OIIpoC;




16.

Pemenue 3amay Ha mprMEHEHNE 3aKOHOB
Hrrotona

IInceMeHHEbIi
KOHTPOJIb,




17. | Cuna ynpyroctu u 3akoH I'yka [IncemMeHHBIM
KOHTPOJIb;
18. | JlabGoparopnas padota Ne2 "Onpenenenue [TpakTuyeckas
YKECTKOCTH MPYKUHBI" pabora;
19. | 3akon BcemupHoro tarotenus. Cua YcTHbIi
TSKECTH OIpoC;
20. | Pewrenue 3a1a4 Ha IBYMKEHUE TEN O [TuceMeHHBIH
JeCTBUEM CUJIBI TSHKECTU KOHTPOJIb;
21. | HeBecoMoCTb U mEperpy3Ku VYcrHblit
OI1poC;
22. |IlepBasg kocMHYECKasi CKOPOCTh VYcrHbiit
OIpoC;
23. | Pemienue 3a7a4 Ha MPUMEHEHUE 3aKOHA [TuceMeHHBIN
BCEMHUPHOIO TATOTEHUS KOHTPOJIb;
24. | Cuna TpeHus [TucemeHHbIM
KOHTPOJIb;
25. | JlaboparopHas pabota "OnpeneneHue [TuceMeHHbII
kod(durmenta TpeHus" KOHTPOJIb,
26. | Pemrenue 3a1a4 Ha ABM)KEHUE TEI MO [TucbMeHHBII
JCHCTBUEM CHJIBI TPCHUS KOHTPOJIb;
27. | Pemienue 3a7a4 Ha IBH)KEHHE TEJ MO [TuceMeHHBIH
JeCTBIEM HECKOJIBKUX CHUJIT KOHTPOJIb;
YcTHblIM
OIIpOC;
28. | Pemrenue 3a1a4 Ha ABMKEHUE TEI MO [TucbMeHHBII
JEHCTBHUEM HECKOJIBKUX CHIT KOHTPOJIb;
29. |PaBHOBecHe MaTepUAILHON TOYKU U Y CTHBIH
a0COITIOTHO TBEPJIOTO Tea OITpoc;
30. | Bunsl paBHOBecHs VYcTHbii
OIpoC;
31. | Pemienue 3a1a4y Ha MPUMEHEHUE YCIOBUI [TuceMeHHBIH
pPaBHOBECHS TEJ KOHTPOJIb;
32. | O6o0mIaIIHii YPOK TT0 TEME [TuceMeHHbBIH
"MexaHn4yecKue ABJICHUS" KOHTPOJIb;
33. | Pemenue 3amayu o teme "MexaHUUeCcKHue [TuceMeHHBII
sIBJICHUS " KOHTPOJIb;
34. | KontposbpHas pabora 1o Teme KonrponbHas

"MexaHnyecKue siBJIeHus"

pabora;




35. | 3aKOH COXpaHEHHUs UMITYIIbCA YcTHbIl
OIIpoC;

36. | PeakTuBHOE JBIKCHUE. PeeHue 3a1a4 Ha VYerubii
MIPUMEHEHHE 3aKOHA COXPAHEHUS OI1poC;
UMITyJIbCa

37. | Mexanuueckasi paboTa 1 MOIIHOCTb YcTHbIN

OI1poC;

38. | Kunernueckas sneprus. Teopema o Vel
KHUHETUYECKOU SHEPTUU OIIpoC;

39. | Pabota cuisl TSxKECTH YcTHbIN

OI1poC;

40. |Paborta cuisl ynpyrocTtu VYcTHbIN

OI1poC;

41. | Pewenue 3amgad no teme "Padora u ITuceMeHHEBIH

MOIIHOCTB" KOHTPOJIb;
YcrHblid
OTIpoC;

42. | 3aKOH U3MECHEHHS U COXPAHEHHUS [TpakTryeckas
MexaHuuecKol 3Hepruu. JlabopatopHas pabora;
pabora "M3ydyeHue 3aKoHa COXpaHEHUS
sHeprumn”

43. | Pemienue 3aaa4 1o teme "3aKoH [TucbmMeHHbIi
COXpaHEHMs UMITYJIbCA. 3aKOH COXPaHEHHS KOHTPOJIb;
MEXaHWYEeCKOU sHeprun"

44. | O6oO6mamIIHii ypoK 1Mo TeMe "3aKOHBI [TuceMeHHBIH
coxpanenus". KonrponpHas paborta KOHTPOJIb;

45, | KonebaTenbHOe IBUKEHIE YcTHBIH

OTIpoC;

46. | MaremaTudeckuii MmasTHUK. JlaboparopHas IIpakTrueckas
pabota "HccnenoBanue 3aBUCUMOCTH pabora;
nepuo/ia KojiebaHui MPYy>KUHHOTO
MasTHHKA OT Macchl Tpy3a’. JlaboparopHas
pabora "IIpoBepka HE3aBUCUMOCTH
nepuo/ia KojaebaHuii rpysa, Mo IBEIIeHHOTO
K HWUTH, OT Macchl Tpy3a"

47. |IlpyXMHHBIA MasTHUK. VYcTHbIi

OTIpoC;

48. | Pemrenue 3a1ad4 1o Teme IInceMeHHEBIN

"MareMaTu4eCcKuid U NPYKUHHBINA KOHTPOJIb;

MasITHUK"




49. |3aryxaroriue Konebanus. BeiHyKaeHHbIE YcerHbIi
Konebanus. Pezonanc OIIpoC;
50. | MexaHuveckue BOJIHbBI VYerubii
OI1poC;
51. |3Byk YcTHbIi
OIIpoC;
52. | Uu(dpa3Byk u yIbTpa3ByK VYerubii
OI1poC;
53. | O6o6maroInii ypoK I10 [0 TEME YcTHbIi
"MexaHn4yeckue KojieOaHus U BOJIHBI". OIpoc;
KonrponsHas pabora
54. | SIByieHHE 3NEKTPOMArHUTHOW MHIYKIIHH. [TpakTrdeckas
JlaboparopHast pabora "V3yueHue siBIcHHE pabora;
AJIEKTPOMArHUTHON UHIYKIUU"
55. | CriocoOBbI MoTyueHHsI AIEKTPUICCKOM YcTHbBII
SHEPTUU OTIpoC;
56. | DeKTpPOMArHUTHOE TOJIE. VYcTHbIN
DNEeKTPOMarHuTHbIE BOJIHBI OI1poC;
57. | JlaboparopHas pabota "M3yueHne CBOUCTB [IpakTrueckas
JEKTPOMAarHUTHBIX BOJIH ITPY TOMOIIHU pabora;
MOOMIIBHOTO Tesle(hoHa
58. | Mcnonb3oBaHuE 3JEKTPOMArHUTHBIX BOJH YcrHbII
OT1poC;
59. | lIkana 3MeKTPOMarHUTHBIX BOJIH YcTHBIN
OIIpoC;
60. | DnexTpoMarHuTHas MPUPOJIa CBETA VYcTHbIi
OTIpoC;
61. | OGoOmaIIHii YPOK TT0 TeMe KontponbHas
"DJIEKTPOMarHuTHOE MOJIE. pabora;
DneKTpoMaruuTHeIe BOJIHBI". KOHTpOabHasA
paborta
62. | [IpsMoyMHEHOE pacpOCTpaHEHUE CBETA YcrHbii
OIIpoC;
63. | OTpaxeHue cBera. YcTHbIi
OTIpoC;
64. |IIpenomienue cBera. VYerubii

OIIpoC;




65. |IlomHOe BHYTpeHHEe OTpakeHUE CBETa [IncemMeHHBIM
KOHTPOJIb;

66. | Pemrenue 3amau o teme "OTpakeHUe U [TuceMeHHBII
npenomseHue cpera" KOHTPOJIb;

67. |JIunza, xox ydeit B muH3e. JlabopaTopHas [IpakTnueckas
pabota "IlomydeHnne n300pakeHus pabora;
MTOMOIIIBI0 COOMpPArOIIeH JIMH3HI"

68. | Jlaboparopnas padota "[IpoBepka [TpakTuyeckas
($hopMyITbl TOHKOW JTUH3HI" pabora;

69. | Pemenue 3agau no teme "Jlunza" [TucbmMeHHbIi

KOHTPOJIb;

70. |I'ma3 xak onTHyeckas cuctema YcrHbrit

OI1poC;
71. | Ontuueckue npubOpsl YcTHBII
OTIpoC;

72. | ducnepcus cBera. JlabopatopHas pabota [TpakTyeckas
"ONBITHI O Pa3JI0KEHUIO OEJIOTO CBETA B pabora;
crekTp"

73. | CnoxeHne CeKTPAIbHBIX IIBETOB. [TpakTudeckast
JlabopaTtopHas padota "OMBITHI 11O pabora;
BOCIIPHUATHIO L[BETA MTPEIMETOB IPU UX
Ha0JII0/IEHNH Yepe3 LBETHbIE (UIIbTPHI"

74. | O6o6maromuii ypok mo teme "CBeTOBbIC [TuceMeHHBII
SIBJICHUS " KOHTPOJIb;

75. | KonTponbHas padora o teme "CBeTOBbIC KonTponbHas
SIBIICHUS " pabora;

76. | OnbiTel Pesepdopaa u mnaneTapHas VYcTHbIi
MOJIENTb aTOMa OTIpoC;

77. | McmyckaHue U MOTJIONIEHUE CBETa aTOMOM YcerHbII

OTIpoC;

78. | Jlaboparopnas pabota "HaGmroneHne [TpakTnueckas
CIUIOLIHBIX U JINHEHUYATBIX CIIEKTPOB pabora;
n3nyueHus"

79. | PaguoakTuBHOCTH. Anb(a-, 6eTa- ¥ ramMmma- YcTHBIIT
W3ITy9YCHUS OTIpoC;

80. |JlaboparopHas padota "HccnenoBanue [TpakTruyeckas
TPEKOB 3apsHKEHHBIX YaCTHI 110 pabora;

¢dororpadusam”




81. | HykyioHHas MOJiesib aTOMHOTO sijipa YcerHbIi
OIIpoC;

82. | PamnoakTHBHBIC TPEBPAIICHUS VYerubii
OIIpOC;
83. | Pemrenue 3amau mo teme "CtpocHue spa, [TucbmMeHHbIi
paIoaKTUBHbBIC TPEBpaIllCHUs " KOHTPOJIb;
84. | SlnepHble peakuu VYerubii
OIIpOC;

85. | DHeprus cBsI3M aTOMHBIX sI/IEp YcTHbIi
OIIpOC;

86. | Peakiuu cuHTEe3a U JENCHUS SAACD [TuceMenHbII
KOHTPOJIb;

87. | Peakiuu cuHTE3a U JACIICHUS SACP YcrHblid
OIIpOC;

88. | Josumerpus. JJaboparopHas paboTa [TpakTryeckas
"N3Mepenune panoakTHBHOTO GoHa" pabora;

89. | O6o6maronwii ypok 1o teme "KBaHToBbIC IInceMeHHbIN
siBJIeHUs" KOHTPOJIb;

90. | KonTponbHas padota o teme "KBaHTOBBIC KonrtponbHas
SIBJICHUS " pabora;

91. |IloBTOopenue u 00OOIICHUE MaTepHaa [TucbMeHHBbIH
Kypca. Tema "MexaHuueckoe ABHKEHHE U KOHTPOJIb;
CIOCOOBI €ro onucaHus"

92. |IloBTOpeHue u 0000IIEHHE MaTeprala [TuceMeHHBIN
kypca. Tema "B3aumoneiictsue ten" KOHTPOJIb;

93. |IloBTOpenue u 0600IICHHE MaTepHaTa [TuceMeHHBIH
kypca. Tema "B3aumoneiictsue ten" KOHTPOJIb;

94. | IloBTOopenwue u 0600IIEHHE MaTepHalia [TuceMeHHBIN
Kypca. Tema "3akoHbI COXpaHEHUs B KOHTpOJIb;
MexaHuke"

95. | IToBTOpeHwue 1 0000IIEHHE MaTeprala VYcTHbIi
kypca. Tema "Mexannueckue kojnebanus u Ompoc;
BOJIHBI"

96. |IloBTOopenue u 0OOOICHHE MaTepHaTa [TucbMeHHBbIH
kypca. Tema "TemoBele siBneHus" KOHTpOJIb;

97. |IloBTopenue u 0000IIEHHE MaTepHaia [IncemMeHHBIM
kypca. Tema "TemnoBsie siBneHus" KOHTPOJIb;




98. |IloBropenue u 0000IIEHHE MaTepHaia 1 0 YcTHBIN

kypca. Tema "Dnexrpuueckue spieHus" OIpocC;

99. |IloBTOpeHue u 0000IIEHHE MaTepralia 1 0 [TuceMeHHBbIH

Kypca. Tema "Dnexkrpuueckue saBiaeHus" KOHTPOJIb;

100. |100. IToBTOpenue u 0600IIEHNEe MaTepuana | 1 0 [TuceMeHHbBIH
Kypca. Tema "DneKkTpoMaraHuTHbIE KOHTPOJIb;
SIBJICHUS SIBJICHUA"

101. [101. TToBTOpeHue u 0600IICHNE 1 0 [TucbMeHHBbIH
Matepuaia Kypca. TeMsr KOHTPOJIb;
"DeKTpOMarHuTHbIE BOJIHBI'",

102. | UtoroBas koHTposbHas pabora mo kypcy |1 0 Konrponbnas

¢u3uku 7-9 xnaccos pabora;

OBUIEE KOJIMYECTBO YACOB I10 102 14

[TPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

7 KJIACC

®dusuka, 7 kiacce/Ilepeimkun A.B., OO0 «IPODA»; AO «M3narensctBo [IpocBemenney;
BBenure cBoil BapuaHT:

8 KJIACC

®dusuka 8 kimacc/Ileppimkuna A.B., OO0 «/IPODA»; AO «M3narensctBo [IpocBemieHue;
BBenure cBoil BapuaHT:

9 KJIACC

®wusuka 9 knacc/ [epeimkun A.B., I'ytauk E.M., OO0 «[IPO®A»; AO «M3aarensctBo [IpocBemenuey;
Beeaute cBOM BapuaHT:

METOAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA

7 KJIACC

1 ®usuka. Meronudeckoe mocoodue. 7 kinace (arop H. B. ®wnonosuu). - M.: «Jlpodax. 2017 2. A. E.
Mapon, E. A. Mapos, C. B. Ilo3otickuii. ®uzuka. COOpHHK BOIIPOCOB U 331a4. 7 Kiacc. -
M.:«/Ipodax. 2017

A. E. Mapon, E. A. Mapon. ®uzuka. CaMoCTOATEIbHbIE U KOHTPOJIbHBIE PaOOTHI. 7 Kilacc

- M.: «Ipodax. 2017

2. A. E. Mapom, E. A. Mapon. ®usuka. lunaktuueckue marepuaisl. 7 kiacc. - M.: «JIpoday». 2017

8 KJIACC

1 ®usuka. Metonuyeckoe mocodue. § kinace (aBtop H. B. @unonosuu). - M.: «JIpodax. 2017 2. A. E.
Mapos, E. A. Mapos, C. B. Ilo3oiickuii. ®u3znka. COOpHHK BOIIPOCOB U 3a/1a4. 8 Kiacc. -
M.:«Ipodax. 2017

A. E. Mapon, E. A. Mapon. ®uzuka. CaMocToATeNbHbIE U KOHTPOJIbHBIE paboThI. § Kilacc

- M.: «[Ipodax. 2017

2. A. E. Mapom, E. A. Mapon. ®usuka. [lunaktuueckue marepuaisl. 8 kiacc. - M.: «JIlpoday». 2017

9 KJIACC

1 ®uszuka. Meroguaeckoe mocodwue. 9 knacc (aBtop H. B. @unonosuu). - M.: «Jlpoday». 2018 2. A. E.
Mapom, E. A. Mapos, C. B. ITo3oiickuii. ®u3znka. COOpHHK BOIIPOCOB U 33/1a4. 8 Kiacc. -
M.:«Ipodax. 2017

A. E. Mapon, E. A. Mapon. ®usuka. CaMocTosTeIbHbIE U KOHTPOJIbHBIE PA0OTHI. 8 Kiacc

- M.: «Ipodax. 2017

2. A. E. Mapomn, E. A. Mapon. ®usuka. Jlunakrnueckue marepuaisl. 7 kinacc. - M.: «/Ipogax. 2017

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbBI CETU UHTEPHET

7 KJIACC
https://resh.edu.ru/subject/28/7/

8 KNIACC
https://resh.edu.ru/subject/28/8/



9 KIIACC
https://resh.edu.ru/subject/28/9/



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHMUE

[lepeueHp AEMOHCTPALIMOHHOTO 000PYIOBAHUS:

[1lap ¢ KOJIBIIOM, MOJIEITH KPUCTALTMYECKUX PEHIETOK, HA0OP TENekKeEK, IIPHOOP ISt IEMOHCTPALIUH
PaBHOMEPHOTO MPSIMOJIMHEHHOTO IBIIKCHUSI, IEMOHCTPALIMOHHBIN PHOOP 110 HHEPLIUH, BECHI C
pa3HOBecaMH, HaOOp rPy30B [0 MEXaHHUKE, TMHAMOMETP, AMHAMOMETp JBYHAIpaBlIeHHbIH, mwap [lackas,
cooOmIaImecs CoCybl, ppryar, Habop OJIOKOB, IIMIIMHAP U3MEPUTEIBHBIN ¢ MPUHAIICKHOCTAMH (BEAEPKO
Apxumena), mpudOp UTsl IEMOHCTPAIINH JIABJICHHUE Ta30B U KUAKOCTEH, IPUOOp ISt AEMOHCTPALlUN
arMocdepHOro naBieHus (Marae0yprekue noxymapus), Ipruoop st AEMOHCTPALMU IaBICHUS] BHYTPH
KUJKOCTH.

[Tpubopsr: 6GapoMeTp, MAHOMETP KUJIKOCTHBINA JEMOHCTPALIMOHHBIH.

OBOPYJIOBAHME JIJIs1 TPOBEJIEHUS JIABOPATOPHbBIX, IPAKTHYECKHUX PABOT,
JTEMOHCTPALIUIA

KomrmuiekTst 11t 1abopatopHbIX padoT:
"Mexanuka"

"OnexkTpuuecTBo”

"Onruxa"
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