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IHHOACHUTEJIBHAA 3AIINCKA

[Tporpamma no ¢u3uke Ha ypoBHE OCHOBHOI'O 0OIIEr0 00pa30BaHUs COCTAaBIIEHA HA OCHOBE
MIOJIOKEHUI U TpeOOBaHUH K pe3y/bTaTaM OCBOCHUS Ha 6a30BOM YpOBHE OCHOBHOM 00pa3zoBaTeIbHOM
nporpammsl, npeactaBieHHbIX B PI'OC OO0, a takxke ¢ yu€ToMm deaepaibHON padodei mporpaMMbl
BocnuTanus u KoHuenmuu npenoaBanus yueOHoro npeamera «Puznkay.

CopepxaHue nporpaMMsl Mo (HU3HKe HapaBiIeHO Ha GOPMUPOBAHNE €CTECTBEHHO-HAYYHON
IPaMOTHOCTH O0YYaIOUINXCS M OPTraHU3aLUI0 H3ydeHUs (U3NKU Ha AeITEeIbHOCTHON OCHOBE.

B nporpamme no ¢u3nke yuuThIBalOTCS BO3MOKHOCTH Y4€OHOT0 MpeAMETa B peain3aluu TpeOoBaHun
OI'OC OO0 K mIaHUPYEeMbIM JTUYHOCTHBIM U METAIPEAMETHBIM pe3yiIbTaTaM 00y4eHUs, a TaKKe
MEKITPEIMETHBIE CBS3H €CTECTBEHHO-HAYUHBIX YUEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O O0ILEro
oOpa3oBaHwUsI.

[Tporpamma 1o (u3KKe ycTaHABIMBACT paclpeaeseHne yueOHOro MaTepuaa mo rojam ooydeHus

(mo kJaccam), mpeJyIaraeT Mocae10BaTeIbHOCTh U3YUEHUSI TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUS
IPEMETHOTO COJIEPKAHUS U YIETE BO3PACTHBIX 0COOEHHOCTEH 00yUYarOmMXCsl.

[Tporpamma o ¢u3uke pazpadoTaHa ¢ IeIbI0 OKa3aHUI METOAMYECKON TTOMOIIHM YUYUTEIO B CO3JaHUU
paboueii MporpaMMeI 0 y4eOHOMY MPEAMETY.

®u3rKa ABISETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHO-HAYUHbIX YU€OHBIX PEAMETOB, IOCKOIbKY
dbuznyecKue 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUI, U3y4aeMbIX XUMHEH, Onoorueii,
acTpoHOMHEH U PU3NYECKON reorpadueii, BHOCUT BKJIA]] B €CTECTBEHHO-HAYYHYIO KAPTHHY MHUPA,
IpelocTaBisieT Harbouiee sicHble 00pa3Ibl MPUMEHEHHSI HAYYHOTO METO/1a MTO3HAHUs, TO €CTh CrIocoba
MIOJIyYEHUs JOCTOBEPHBIX 3HAHUM O MUPE.

Opna 13 r1aBHBIX 337124 (pu3ndeckoro oOpa3zoBaHus B CTPYKType 00IIero o0pa3oBaHus COCTOUT B TOM,
9T00BI ChOPMUPOBATH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD, U Pa3BUTh HHTEPEC K HAYKE.

Wzyuenue ¢pusznku Ha 6a30BOM ypOBHE MPEATNOIAraeT OBJIaIeHUE CIEAYIOMUMU KOMIETEHTHOCTSIMH,
XapaKTEepU3YIOIIMMH €CTECTBEHHO-HAYYHYI0 TPAMOTHOCTb:

HAy4YHO OOBSACHATH SBJICHUS; OLIEHUBATh U IOHUMATh OCOOCHHOCTH HAy4YHOT'O UCCIICOBAHNUS;
MHTEPIIPETUPOBATH JIaHHBIE M UCII0JIb30BaTh HayUHbIE JJOKA3aTEIbCTBA /IS IOJIYYEHHSI BHIBO/IOB.
Lenu n3ydyenust pU3UKU HA YPOBHE OCHOBHOTO 00I1IeT0 0OpazoBanusonpeaenensl B Konuenuuu
npenogaBaHus yueOHoro npeamera «®dusnka» B 00pa3oBaTenbHbIX Opranusanusax Poccuiickoi
deneparun, peaan3yonmX OCHOBHbBIE 00111e00pa3oBaTeIbHbIE IPOrPaMMBbI, YTBEPKIEHHON
pemenueMm Komnernn MunucrepcTa npocseienus Poccutickoit denepariiu (mpoTokoi oT 3 nekadps
2019 r. Ne [IK-4 BH).

ey nzydenus puzuku:

— TpuOoOpeTeHHe UHTEpeca U CTPEMIIEHUS 00YJaIOLINXCsl K HAYUHOMY U3YYEHUIO MPUPO/IBI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

— pa3BUTHE MPEACTABICHUI 0 HAYYHOM METO/1€ TO3HaHUS U (POPMUPOBAHUE UCCIIEIOBATEIBCKOTO
OTHOUICHHUSI K OKPYXKAIOLIUM SIBICHUSM;

— (QopMHpoBaHHE HAYYHOI'O MHUPOBO33PEHHS KaK pe3yibTaTa U3y4eHHs OCHOB CTPOCHUS MaTepUU
U (QyH/IaMEHTAIbHBIX 3aKOHOB (PU3HKH;

— (opmupoBaHuEe MPeCTaBICHUH 0 POIH GUMKHU JUTS Pa3BUTHS APYTUXECTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTH;

— pa3BUTHE NPEACTaBICHUI 0 BO3SMOXKHBIX cepax Oynyiiel npodhecCHOHaTbHON AesITeNbHOCTH,
CBSI3aHHOM C (PU3HUKOH, MOATOTOBKA K JIaIbHEHIIIEMy 00yUEHHIO B 3TOM HalpaBJIeHUH.



JlocTrKeHHe ATUX TIeJIeH TporpaMMBI 1o (PU3UKE Ha YpOBHE OCHOBHOTO OOIIETO 00pa3oBaHuUs
obecreunBaeTcs peleHueM CIeAYIOmuX 3a1ay:
— TNpUOOpeTeHHE 3HAHMIA O JUCKPETHOM CTPOCHHH BEILECTBA, O MEXaHUYECKUX, TEIUIOBBIX,
AIIEKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
— NpUOOpETEHHE YMEHHI ONUCHIBATH U OOBSICHATH (PU3UUCCKUE SIBICHHS C UCIIOJIb30BaHHEM
MOJTYYECHHBIX 3HAHUI;
— OCBOCHHE METOJIOB PEUICHHS TPOCTEUIIINX PACUETHBIX 33/1a4 C UCTIOIb30BaHUEM (PU3HUECKUX
MoOJIeIIeH, TBOPYECKHUX M MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;
— pa3BUTHE YMEHUH HAOIIOIATh IPUPOIHBIC SBJICHHS U BBITIOJIHSTD OIIBITHI, Ja00OpaTOPHBIC
paboTHI ¥ SKCIIEPUMEHTAIILHBIE UCCIICIOBAHUS C UCTIOIB30BAHUEM H3MEPUTEIHHBIX MPUOOPOB;
— ocBoeHue MpuEMoB paboThl ¢ HHPOpMaIHel (GU3NUIECKOTO COJCPIKAHUS, BKITFOTAsI
UH(OPMAIIHIO O COBPEMEHHBIX JOCTHKCHHUSIX (DU3UKH, AaHAIU3 U KPUTHUECKOE OIICHUBAHHE
nH(pOpMaLNK;
— 3HaKOMCTBO c0 chepamu npodecCHOHATHHON AEITeIbHOCTH, CBI3aHHBIME ¢ (U3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAHHBIMHU Ha JTOCTH)KEHUSX (PU3NYECKOIN HAYKH.

Ha uzyuenue ¢pusuku (6a30BbIil ypOBEHb) Ha YpOBHE OCHOBHOTO 00111ero 00pa3oBanusi OTBOAUTCS 238
YacoB:

B 7 kjacce — 68 yacoB (2 yaca B HEZICIIO),

B 8 Kiracce — 68 yacoB (2 9aca B HEJICIIO),

B 9 kimacce — 102 yaca (3 gaca B HeZeHO).

[Ipennaraemsrii B mporpamme 1o (hu3HMKe NepeveHb JIaA00paTOPHBIX pabOT U OMBITOB HOCHUT
PEKOMEH/IaTeNIbHBINA XapaKkTep, yUuTellb AeaeT BbIOOp NpoBeeHHs Ja00paTOPHBIX pabOT U OIBITOB C
y4€TOM MHJIUBUAYAIBHBIX OCOOEHHOCTEN 00Y4atoLMXCsl, CIIMCKA KCIIEPUMEHTANBHBIX 3a/IaHHH,
Ipe/aIaraeéMblX B paMKax OCHOBHOT'O FOCYJIapCTBEHHOTO 9K3aMeHa 10 (hu3uke.



COJEPKAHUE OBYYEHUA
7 KJIACC

Pa3nen 1. ®u3uka u e€ posib B MO3HAHUM OKPYKAIOLIEro MUpa.

®duznka — Hayka o npupoje. ABieHus npupoapl. Pu3ndecKkue sSBJICHN: MEXaHUYECKHE,
TEIUIOBBIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuunHbl. 3mepenue gusndeckux BennunH. Gusznueckue npuOopsI.
ITorpemnocTs n3MepeHuid. MexayHapoaHasi CUCTEMa €IMHMII.

Kak ¢usuka u apyrue ecTeCTBEHHbIE HAYKH U3Y4alOT NPUpPoAy. EcTecTBeHHO-HAayUHBII METO
MO3HaHUs: HaOII0/IeHNe, TOCTAHOBKA HAYYHOTO BOIIPOCA, BBIIBMKEHUE TUTIOTES, SKCIIEPUMEHT
I10 MPOBEPKE TUIOTE3, 00bsICHEHHE Habt01aeMoro siBlieHus. Onucanue GU3NYecKuX sBICHUi ¢
IIOMOILBIO MOJIEIIEH.

JeMoHcTpanun. MexaHUYeCcKue, TeIIOBEIE, DICKTPUICCKUE, MATHUTHBIE, CBETOBBICSBIICHUSI.
duzndeckue mpuoOPHI U MPOIIeIypa NPSIMBIX H3MEPEHUH aHAIOTOBBIM HUITU(POBBIM
prudopom.

JlabGoparopHbie padoThl U ONBITHI.

OrnpenenieHne 1EHbI ACICHUSI IIKAJbl U3MEPUTETBLHOTO MpUdopa.

N3mepenue paccTossHUMN.

N3mepenune 00béMa KUAKOCTH U TBEPAOTO TEJa.

Ormpezenenne pa3MepoB MajbIX TEJ.

N3mepenne Temneparypsl Ipy MOMOIIH KUJIKOCTHOI'O TEPMOMETPA U IaTYUKA TEMIIEPATYPBI.
[IpoBenenue ncciieoBaHus MO NPOBEPKE TMIOTE3bI: JATbHOCTD MOJIETA IIAPHUKA, ITYIIEHHOTO
TOPU30HTANILHO, TEM O0JIbIIIe, YeM OO0JIbIIe BBICOTA ITYCKA.

Pa3nen 2. IlepBoHayasibHbIe CBeJleHHS 0 CTPOEHUH BellecTBA.

CrpoeHue BemiecTBa: aTOMbI M MOJIEKYJIbI, UX pa3Mepbl. OMbIThL, JOKa3bIBAIOIINE JUCKPETHOE
CTPOEHHUE BEIIEeCTBA.

JIBr>keHue yacTull BeniecTBa. CBs3b CKOPOCTHU ABUKEHUS YaCTHI] C TEMIIEPATYPOH.
BpoynoBckoe nBmwxkenne, nuddys3us. BzaumoaeicTBiue yacTuil BeeCcTBa: NPUTHKEHNUE U
OTTaJIKMBaHUE.

ArperaTHble COCTOSTHUS BEIIECTBA: CTPOCHUE Ta30B, )KUAKOCTEH 1 TBEPBIX (KPUCTATUTUUECKHX )
Tes. B3auMoCBsI3b MEXy CBOMCTBAMU BELIECTB B PA3HBIX arperaTHbIX COCTOSHUSIX U UX
ATOMHO-MOJIEKYJIIPHBIM CTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.

Jemoncrpanun. Habmonenue 6poynoBckoro nuxkenus. Habmonenue nuddysuu.
HaGmonenue
SIBJICHUH, OOBACHSIOIINXCS IPUTSKEHUEM WM OTTAJIKUBAHUEM YacTHI] BELIECTBA.

JlabGoparopHbie padoThl U ONBITHI.

OreHka 1raMeTpa aToMa METOIOM PSIOB (C UCITOTb30BaHUEM (PoTorpaduii).
OnbITHI 1O HAOTIOIEHHUIO TETIOBOTO PACIIMPEHHSI Ta30B.

OMnBITEI IO OOHAPYKEHHIO ACHUCTBHUS CHIJT MOJICKYJISIPHOTO TIPUTSKEHUS.

Pa3nen 3. /IBH:KeHHe ¥ B3aUMO/IeliCTBHE TeJl.

Mexanunueckoe npmxeHue. PaBHomepHoe u HepaBHoMepHOE ABuxkeHuEe. CkopocTb. CpeHsst
CKOpOCTL l'IpI/I HepaBHOMepHOM JOBHUKXCHHU. PvaéT IIyThu 1 BpeMeHI/I JOBHUXKCHUS.

SBnenue uHepuuu. 3aKOH UHEPIMHU. B3aumoaelicTBrUe Ten Kak MpUYMHA U3MEHEHUS CKOPOCTH



nBUKeHHs Ted. Macca kak Mepa nHepTHocTH Tena.llnotHocts BemecTBa. CBSA3b MIIOTHOCTH €
KOJIMYECTBOM MOJIEKYJ B eIMHUIIe 00BEMA BEIecTBa.

Cuna Kak xapakTepucThka B3aumoaectus Ten. Cuina ynpyroctu u 3akoH ['yka. 3sMepenue
CHJIBI C IOMOILBIO IMHAMOMETpA. SIBJIeHHE TATOTEHUs U cuila TshkecTu. Cuiia TSKeCTH Ha
npyrux mianerax. Bec rena. HeBecomocts. CliokeHHUECHI, HAPABJICHHBIX 110 OJHOM IPSIMOM.
PaBHogeiicTByromas cuil. Cuna tpeHus. TpeHue CKOIbKEeHUs U TpeHue Nokos. TpeHue B
MIPUPOJIE U TEXHUKE.

JemoncTpanun. HaGnroneHne MexaHnuecKoro JABMKeHus Tena. M3amepenue ckopoctu
psIMOJIMHEIHOTO ABMKeHus. HaOmtonenue siBinenus nnepuuu. Habnronenue usmeHeHUst
CKOpPOCTH IIpH B3auMoieiicTBUM Tei. CpaBHEHUE Mace 10 B3auMOAeHCTBUIO Tel. Cllo)KeHue Cull,
HAMpPAaBJIECHHBIX MO OJTHON MPSMOM.

JlaGopaTopHble padoThI M ONBITHI.

OmnpeneneHrne CKOPOCTH PABHOMEPHOTO JIBIDKEHUS (IIAPHUKA B )KUKOCTH, MOJICIH
AJIEKTPUICCKOTO aBTOMOOHIIA).

Onpenenenue cpeHel CKOPOCTH CKOJIbKEHUS OpyCcKa WM LIapyKa 10 HAaKJIOHHON TIOCKOCTH.
Omnpenenenue MWIOTHOCTU TBEPIOTO TeNa.

OnBITHI, IEMOHCTPHUPYIOIINE 3aBUCHMOCTh PACTSKCHHS (e(OPMAIUH )IPYKUHBI OT
MIPUJIOKEHHOM CHITBI.

OnBITHI, TEMOHCTPUPYIONINE 3aBHCHMOCTh CHJIBI TPEHUS CKOJBKCHHS OTBEcCa Teja U
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznea 4. JlaBiieHue TBEPABIX TeJl, JKUAKOCTEH M ra3os.

Janenue. CriocoObl YMEHBIIICHHS U YBEIUYCHUS 1aBiieHus. [[aBnenue ra3a. 3aBUCUMOCTh
JaBJICHUA ra3a oT 00bEMa, TemnepaTypsl. [lepenaya naBienust TBEPABIMU TeAMU, KUIKOCTSIMH
u razami. 3akoH [lackans. [IHeBMaTHueckue MalIMHbl. 3aBUCUMOCTD JIABJICHUS KUJKOCTH OT
riyounsl. ['uapocrarndeckuii mapagokc. CooOuiaromuecs cocyasl. [ uapaBnudeckue
MEXaHU3MBI.

Atmocdepa 3emiu u atMmocepHoe naBieHue. [IpuunHbI CyIecTBOBAHUABO3IYIIIHON 000JI0UKH
3emun. OnbiT Toppudennu. M3mepenue atMochepHOTo AaBieHHs. 3aBUCUMOCTh aTMOC(epHOTo
JIaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl s u3MepeHus: aTMochEpHOro AaBIEHUSI.
JlelicTBHE *KUAKOCTH M ra3a Ha OTPY>KEHHOE B HUX TeJo. BriTankuBaromias (apxuMeioBa) cuia.
3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

JeMoHcTpanuu. 3aBUCUMOCTD JIaBJIEHUS ra3a oT TeMreparypsl. llepenada naBnenus
XKHUAKOCTBIO U razoM. Coobmaromuecs cocysl. I uapasnuueckuii npecc. [IposiBnenue neiicteus
aTMoc(epHOro JaBieHUs. 3aBUCUMOCTh BBITAJIKHUBAIOIIEH CHIIBI OT 00bEMa MOrpyKEHHOM
YaCTUTEJNA U IJIOTHOCTHU KUIAKOCTU. PaBEHCTBO BBITAJIKUBAIOLICH CUIIBI BECY BBITECHEHHOU
KHUIOKOCTH. VcoBue nnaBaHus TeN: INIaBaHUE WIIH MOrpy>XC€HUC TCJI B 3aBUCUMOCTUOT
COOTHOILICHUS IUIOTHOCTEH TeJa U KUIAKOCTH.

JlabGoparopHbie padoThl U ONBITHI.

HccnenoBanue 3aBUCHMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYKEHHON BKUIKOCTH YaCTH Tea.
Onpenenenne BITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEIIO, IOTPYKEHHOE B HKHUAKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAIKUBAOIIEH CUJIBL, IEHCTBYIOIIEH Ha TEIOB )KUIKOCTH, OT
MaccChl Tela.

OnBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAKOLIEH CHIIBI, IEUCTBYIOIIEH HA TENO B
KHJIKOCTH, OT 00bEMA MOTPYKEHHON B KHUJIKOCTh YACTH T€JA U OT IJIOTHOCTH JKUAKOCTH.
KoHcTpynpoBanue apeomeTpa Uil KOHCTPYUPOBAHUE JIOAKH U ONIPEJEIICHHE €€
IPy30I0AbEMHOCTH.



Pa3nen 5. PaboTa 1 MOIIHOCTb. DHEPrusi.

Mexannueckast pabora. MomHocTs. [IpocTbie MexaHU3MBI: pblyar, 0J0K, HaKJIIOHHASI IJIOCKOCTb.
[IpaBwmiio paBHOBecus pbruara. [I[pumeHeHue mpaBuIa paBHOBECHS phlyara K OJIOKY.

«3onoroe nmpapmwio» Mexanuku. KIT/[ mpocTeix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY U
TEXHHKE.

Mexannueckas sueprusi. Kunerndeckas u notreHuuanbHas sueprus.[Ipespaienue ogHoro Buaa
MEXaHWYECKON PHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTHUHU B MEXAHUKE.

JdemoncTpanuu. IIpumeps! IPOCTBIX MEXAHU3MOB.

JlabGoparopHblie padoThl U ONBITHI.

Omnpenenenue paboOThl CUJIBI TPEHUS NP PABHOMEPHOM JBHKEHHH TENaro rOpU30HTATbHON
IIOBEPXHOCTH.

HccnenoBanue yciioBUil paBHOBECHS pblyara.

N3mepenne KII/] HakJIIOHHOM IIOCKOCTH.

N3yueHune 3ak0Ha COXpaHEHUsI MEXaHUYECKOM HEPIUu.

8 KJIACC

Pa3znea 6. TernsioBble IBJICHHA.

OcHOBHBIE MTOJIOKEHUSI MOJIEKYJISIPHO-KHHETUYECKON TEOPUU CTPOEHHUS BenlecTBa. Macca u
pa3Mepbl aTOMOB U MOJIEKYJI. OMBITHI, OATBEPK/1AI0IINE OCHOBHBIE MOJI0KEHUS
MOJIEKYJISIPHO-KUHETUUECKOI TEOpHUH.

Monenu TBEpAOTO, )KUIKOTO U Ta3000pa3HOT0 COCTOSIHUIA BelecTBa. Kpucrannuyeckue u
amopdusie Tena. OObsCHEHNE CBOMCTB Ta30B, )KUIKOCTEH U TBEPBIX TEJI HA OCHOBE MOJIOKEHUM
MOJIEKYJIIPHO--KUHETUYECKON Teopun.CMaurBaHUE U KallWJUISIPHbIE sIBJICHUS. TernoBoe
paciIipeHHe U CHKaTHeE.

Temnepatypa. CBsi3b TEMIIEPATYPbI CO CKOPOCTHIO TEMJIOBOIO ABM)KEHUS YacTULl. BHyTpeHHsIs
sHeprus. CriocoObl H3MEHEHHsI BHYTPEHHEH 3Heprum:Tervionepeaaya u cCopepiieHre padoThl.
Bunel Teronepenayn: TEMIONPOBOIHOCTD, KOHBEKIINS, U3TyUCHHE.

KonnyecTBo TemnoTel. Y 1enbHas TEMI0EMKOCTh BellecTBa. Ternnoo0MeH U TerioBoe
paBHOBecHe. YpaBHEHUE TEIUIOBOro OanaHca. [lnapnenue u orBepeBaHNe KPUCTAITNYECKIX
BEIIECTB. Y ienbHas TerioTa miasiaeHus. [lapoobpasoBanue u konaeHcanus. Mcnapenue.
Kunenue. Y nenpHas Termaora napoodpa3zoBanus. 3aBUCUMOCTh TEMIIEPATyphl KUTIEHUS OT
aTMOC(EepHOTO AaBICHHUS.

BrnaxnocTts Bo3ayxa.

OHeprus TOIUIMBA. Y I€TIbHAs TEII0TA CTOPAHUS.

[Ipunnuns! pabotsl TernoBbix ABurareneil. KIIJ rennosoro nsurarens. TennoBble ABUTAaTENH U
3allUTa OKpY’Karolleil cpeibl. 3aKOH COXPAHEHUS U IPEBPAIICHUs SHEPTUU B TETIJIOBBIX
rpoueccax.

Jemoncrpanun. Habmonenue 6poynoBckoro nsuwxkenus. Habmonenue nuddysum.
HaGntoneHue siBjeHN cMauMBaHuUs U KalWJUIAPHBIX siBIeHui. HabmoaeHue TenaoBoro
pacmupenus tei. I3MeHeHue naBieHus rasa Mnpud M3MEHEHHH 00bEéMa M HarpeBaHUU WIIH
OXJIaXK/ICHUH.

[IpaBuiia usmepenus Temnepatypsl. Buasl Temnonepeaaun. OxmnaxxaeHue Mpu COBEPLUICHUH
paboTHI.

HarpeBanue npu coBepiieHnn padoThl BHEITHUME cuiiaMu. CpaBHEHHUE TEMIOEMKOCTEN
pa3nuuHbIX BemecTB. Habmoaenue kunenus. Habaronenue nocTosHCTBa TeMIIEpaTyphl U
IJ1aBJICHUU. MO TEIIOBBIX IBUTATENCH.



JlabGopaTropHblie padoThl U ONBITHI.

OnsbIThI 110 OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSIKEHHUSL.

OnpIThI 110 BRIPAIIMBAHUIO KPUCTAIOB IIOBAPEHHOW COJIM WIIM caxapa.

OnpIThl 10 HAOMIOACHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH HUTBEPHABIX TEIN.
OmnbITH, AEMOHCTPHUPYIOILINE 3aBUCHMOCTH JABICHHUS BO3JyXa OT 00bEMA M HarpeBaHUs WIH
OXJIQKCHMUSI.

[TpoBepka rumoTe3b! TMHEHHOW 3aBUCUMOCTH ITTMHBI CTOJIOUKA JKUKOCTH B
TEPMOJUHAMHUYECKON TpyOKe OT TeMIepaTyphl.

Habnronenne u3MeHeHusl BHyTpEHHEH YHEPTUU Tela B pe3yIbTaTe TeIionepeaadd U paboThl
BHEILIHUX CHUJI.

HccnenoBanue siBieHns TEIUI000MEHA IIPU CMEIIMBAHUM XOJIOHOM U ropsiuel BOABI.
Omnpenenenne KOIMYECTBA TEILIOTHI, MOJYYEHHOTO BOJOW MPU TEINIOOOMEHE C HATPETHIM
METAIINYECKUM LIUJIUHAPOM.

Onpenenenne yaeinbHON TEIOEMKOCTH BELIECTBA.

HccenenoBanue npouecca UCIapeHus.

OrnpezenieHne OTHOCUTENbHOM BIQXKHOCTH BO3yXa.

Onpenenenre yaelbHOMN TEIIOTHI IUIaBJIEHUS JIbJA.

Pa3nes 7. DiekTpuyeckre 1 MAarHUTHbIE SIBJICHUS.

OnexTpuszanus Tein. [[Ba poaa anekTpudeckux 3apsaaoB. BzaumoneiicTBue 3apsyKeHHBIX Tedl.
3axoH KyrnoHa (3aBUCMMOCTb CHIIbI B3aUMOAECUCTBUS 3apSKEHHBIX TEJ1 OT BEJMUMHBI 3apsJI0B U
pacCTOSIHUSA MEXIY TeJlaMH).

Onexrpuueckoe nose. Hanpsox€HHocTh 35ekTpudeckoro nois. [Ipunnun cynepnosunuun
ANEKTPUYECKUX 0JIEH (Ha KAaUeCTBEHHOM YPOBHE).

Hocurenu aneKkTpuueckux 3aps10B. DJIEMEHTapHbIN d1eKTpuuecKui 3apsa. CtpoeHue aroma.
[IpoBOAHMKY M TUANEKTPUKU. 3aKOH COXPAHEHUSI AIIEKTPUUYECKOTO 3apsia.

ONEKTPUYECKUN TOK. Y CIIOBUS CYLIECTBOBAHMS AIIEKTPUYECKOT0 TOKA. FICTOUHHUKM IOCTOSHHOTO
TOKa. J|efiCTBUS AJIEKTPUUECKOr0 TOKA (TEMI0BOE, XUMUYECKOE, MAarHUTHOE). DNEKTPUUECKUI
TOK B )KMJIKOCTSIX U I'a3ax.

Onexrpuueckas nenb. Cuiia Toka. DiekTpuyeckoe HanpsbkeHne. ConpoTHBIIEHUE POBOIHUKA.
VY nenpHOE conpoTUBIIEHKE BenlecTBa. 3akoH OMa Juid ydactka nenu. [locnenoBarensHoe u
napajuiesIbHOE COeIMHEHNE IPOBOIHUKOB.

PaboTa 1 MOIIHOCTB 3JIeKTpUYECKOro TOKa. 3akoH Jlkoyinsa-JleHna. DiaekTpudeckue ey 1
MOTPEOUTENH IEKTpUUecKoi sHeprun. KopoTkoe 3amMbIKaHUE.

ITocTosiHHBIE MarHUTHI. B3anMonelicTBAE NOCTOSSTHHBIX MarHuTOB. MarHUTHOE MOJIE.
MaruautHoe nose 3eMiId U 3Ha4eHHe JUIsd )KU3HU Ha 3emiie. OnbIT DpcTena. MaruutHoe nose
3JIEKTPUYECKOTO TOKa. [[puMeHeHne 3eKTPOMarHuToB B TEXHUKE. [[eiCTBME MarHUTHOTO TOJISt
Ha IPOBOJIHUK C TOKOM.DJIEKTPOJBUTATEIb IOCTOSTHHOTO TOKa. Mcrionb3oBanue
AJEKTPOABUraTeNel B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

OneiTel @apanes. SBneHue ay1eKTpoMarauTHON MHAYKLMU. [Ipasuno Jlenna.
Onexrporereparop. CriocoObl MOTYYEHUs EKTPUIECKON SHEPTHH. DIEKTPOCTaHIINS Ha
BO300HOBJISIEMBIX UCTOYHHKAX SHEPTHUH.

JdemoncTpaumu. DnekTpu3anus Tel. JIBa poja 3IeKTpUYECKUX 3apsiioB U B3aUMOJEHCTBUE
3apsKEHHBIX TeJl. Y CTPOMCTBO U ACHCTBUE JEKTPOCKONA. DINEKTPOCTATUYECKAs] MHAYKIIHS.
3akoH COXpPAaHCHUS DJICKTPUYCCKUX 3apA10B. HpOBO)IHI/IKI/I N OUSJICKTPHUKH. MOJIGJ'II/IpOBaHI/Ie
CUJIOBBIX JIMHUM 3JIEKTPUYECKOTO MoJist. ICTOYHUKH MOCTOSTHHOTO ToKa. JleicTBust
ANEKTPUYECKOTO TOKA.

DNEeKTPUYECKHUM TOK B JKUJKOCTU. ['a30BbIi paspsn. Mi3mMepeHne cuiibl TOKa aMIepMeTpOM.
I/I3MepeHHe SJICKTPHUYCCKOT'O HAITPAXKCHHUA BOJIBTMETPOM. PeocraT 1 Mmarasun COHpOTHBJ’ICHHﬁ.



BSaHMOHeﬁCTBHe IOCTOSAHHBIX MarHuToOB. MO,I[GJTHpOBaHI/Ie HCBO3MOXHOCTH pa3aCICHUA
ITIOJIFOCOB MarHura. MOIICJII/IpOBaHI/Ie MAarHUTHBIX ITOJICH MOCTOSHHBIX MAarHuToB. OIIBIT 3pCTe;[a.
MarauTHoe I10JIe TOKa. SHCKTpOMaFHI/IT. J_—[CI‘/'ICTBI/IC MAarHvMTHOTO I10JId Ha ITPOBOJHUK C TOKOM.
3JIGKTpOI[BI/II‘aTeJIb IMOCTOSTHHOTO TOKa. MccaenoBanue sIBICHUS BHGKTpOMaFHHTHOﬁ WHAYKIWH.
OnEBITH q)apaz[e;l. 3aBUCHUMOCTh HaIrpaBJICHUA HHAYKIIMOHHOI'O TOKa OT YCJ'IOBI/Iﬁ
BO3HHUKHOBCHUS. 3H€KTpOFeH€paT0p IIOCTOSAHHOI'O TOKA.

JlaGopaTopHble padoThI M ONBITHI.

OnbITH IO HAOTIOACHUIO AIIEKTPHU3ALNHN TNl MHAYKIIUEH MPH CONPUKOCHOBEHHUU.
HccnenoBanue AeCTBUS 3JEKTPUUYECKOTO OIS HA MPOBOAHUKU U TUAJIEKTPUKH.

COopka 1 mpoBepKa padOThI MEKTPUIECKOH IETH MTOCTOSTHHOTO TOKA.

W3mepenue u peryampoBaHue CUIIbI TOKA.

W3mepenue u peryampoBaHue HAIIPSKEHMSL.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa 1 HaINpsKEHUs Ha PE3UCTOPE.

OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUECKOTO CONPOTUBIIEHUS TPOBOJIHUKA OT €TI0
JUIMHBI, IJIOLIAIM [TONEPEYHOr0 CEYEHUs U MaTepuaia.

[IpoBepka npaBuiia CI0KEHUS HAPSYKEHUN MTPU MOCIEA0BATEIbHOM COEIMHEHUH JIBYX
PE3UCTOPOB.

[IpoBepka npaBuiia sl CUIIbI TOKA MPU MapajIeIbHOM COEIMHEHUU PE3UCTOPOB.
Omnpenenenne pabOTHI AEKTPUYECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOpP.

OrnpeznenieHre MOUTHOCTH 3JIEKTPUUYECKOIO TOKA, BBIJIEIAEMON HApE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA.

Onpenenenue KII/[ narpeBarens.

HccnenoBanne MarHuTHOTO B3aMMOJIEHCTBHS TOCTOSIHHBIX MArHUTOB.

W3ydyeHre MarHuTHOTO MOJISI TIOCTOSIHHBIX MAarHUTOB MPU O0bETUHEHUH U Pa3/ICICHHH.
UccnenoBanue nercTBus 3JEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI B3aUMOJCHCTBUS KaTyIIKH C TOKOM U MarHuTa
OT CHJIbI TOKA U HaIPaBJIEHUS TOKA B KaTYIIIKE.

N3yuenune neiicTBUSE MarHUTHOTO MOJISt HA TPOBOJIHUK C TOKOM.

KoHncTpynpoBanue u usyueHue padoThl FIEKTPOABUTATENSL.

N3mepenue KII/] anexTpoaBurarenbHOl yCTaHOBKH.

OnBITHI 110 UCCIEI0OBAHUIO SIBJICHUS 3JEKTPOMAarHUTHON MHIYKIIUU: UCCIIE€A0BAHNE U3MEHEHU I
3HAUYEHMS Y HAPABJICHUS] MHAYKIIMIOHHOTO TOKA.

9 KUIACC

Paznen 8. Mexanuyeckue siBjeHUsl.

Mexannueckoe nBuxkeHne. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBLHOCTD
MEXaHMUYECKOT0 JIBMKEHUS. PaBHOMEpHOE NpsMOIMHENHOE ABMKeHHe. HepaBHOMepHOE
npsiMoJIMHEHOe BHKeHue. CpeHss 1 MTHOBEHHAsl CKOPOCTb Tejla IPU HEPABHOMEPHOM
JBYOKEHUH.

VYckopenune. PaBHOycKOpeHHOE TIpsSMONTHHEITHOE aBrKeHrne. CBoOoaHOe ageHue. ONbIThI
lanunes.

PaBHOMepHOE nBHXKEHUE MO OKpyXHOCTH. [lepron u yactora oOpariieHus.

JInneiiHas u yriaoBast CKOpocTH. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

[Tepse1it 3akoH HproToHa. Bropoit 3akon Hetotona. Tperuit 3akon HeroToHa.

[IpuHIMI cynepno3uuu CUil.

Cuna ynpyroctu. 3akoH ['yka. Cuma TpeHus: CHia TPeHHs CKOJIBKEHUSI, CUTIATPEHHUS TIOKOS,
IpYTH€ BUIbI TPEHHUS.

Cuna TSKeCTH U 3aKOH BCEMUPHOTI'O TATOTEHHsI. Y CKOpeHHe CBOOOIHOTO MaieHus. Jprxenne



mwianet Bokpyr CounHia. [lepBas kocMuueckasi CKopocTb.HeBECOMOCTh U eperpy3KH.
PaBHOBecue MarepuanbHOI TOUKH. AOCOMIOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO Tema ¢
3aKpEIUIEHHON OChIO BpaleHnus. MoMeHT cuibl. L{eHTp TshkecTH.

Nmnynec tena. U3menenne umnyisca. iMiyibe cuibl. 3aKOH COXpaHEHMS UMITYJIbCA.
PeakTuBHOE ABMXKEHUE.

Mexannueckas paboTa u MOLIHOCTb. PaboTa cuil TsKeCTH, ynpyrocty, TpeHus. CBsi3b SHEPTUU
u pabotsl. [loTeHanpHas 3Heprus Tena, MOAHITOro Hajl MOBEPXHOCTHIO 3eMIIH.
[TorenumanpHas 3HEprus cxarou npyxkunbsl. Kunernueckassneprus. Teopema 0 KHHETUYECKOU
SHEpPruu. 3aKOH COXPAaHEHUsI MEXaHUYECKON IHEPTUU.

JemoncTpanun. HabnroneHne MEXaHHUECKOTO JABMKCHUS Tela OTHOCUTEIIBHO Pa3HBIX TE
orcuéra. CpaBHEHHE NIyTEN U TPACKTOPUM ABUIKEHUS OJHOTO U TOTO K€ TEIA0THOCUTEIBHO
pa3HbIX Tell 0TcYéTa. M3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKEHUS.
HccnenoBanue npu3HaKoB PaBHOYCKOPEHHOTO BIKeHUs. HabnroneHne ABMKSHUS Tea 1o
okpyxHocTu. Habmoienne MexaHn4ecKux sIBJICHUHN, MPOUCXOAIIUX B CUCTEME OTCUETa
«Tenexka» Mpu paBHOMEPHOM U YCKOPEHHOM JIBM)KCHHH OTHOCUTEIILHO KaOWHETa (DU3HKH.
3aBHCHUMOCTh YCKOPEHHUS TeJia OT Macchl Tela U JeiCcTByomel cubl. Habmonenne paBeHcTBa
CHUJI IIPU B3aUMO/JICHCTBUU TeJl. I3MEHEeHue Beca Tella pU YCKOPEHHOM ABWKEeHUU. [lepenaya
UMITyJIbCa TpU B3aumoeiicTsun Tei. [IpeoOpasoBanus sSHEpruu Npy B3aUMOACHCTBUU TEl.
CoxpaHeHue UMITyJIbca IPU HEYIPYrom B3auMmoiericTBun. CoxpaHeHHE UMITYJIbCA MPH
abCoMIOTHO yIpyroM B3aumojieiicTBuu. HabmoneHne peakTuBHOTO ABuKeHusl. CoxpaHeHue
MEXaHWYECKOM IHEPTUU MpU CBOOOIHOM MajieHnu. CoXpaHeHne MEXaHUYECKOM SHEPTUH MPU
JBUKEHUHU TeJa MOJl AEHCTBUEMITPYKUHBI.

JlabGoparopHbie padoThl U ONBITHI.

KoncrpynpoBanue Tpakrta Juis pa3roHa U JajdbHEHIIero paBHOMEPHOTO JABHKESHUS LIapHKa HITH
TEJICKKH.

OmnpeneneHue cpeHel CKOPOCTH CKOJIbKEHHsI OpyCKa M ABHKECHUS [IapHKa 10 HAKIIOHHOM
TUTOCKOCTH.

OmnpeneneHne yCKOpeHUs Tejla Py paBHOYCKOPEHHOM JIBUKEHUU 110 HAKJIOHHOW TJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH NPU paBHOYCKOPEHHOMIBIKEHHUHU 0€3
HayvajibHON CKOPOCTH.

[IpoBepka rUIOTE3BI: €CITU MPU PABHOYCKOPEHHOM JIBIKEHUH 0€3 Ha4aJIbHOW CKOPOCTH ITYTH
OTHOCATCS KaK psiJl HeYETHBIX YMCET, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJJMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHS OT CHITBI HOPMAJIBHOTO JaBIICHHS.
Onpenenenne KOXQGUIMEHTA TPEHHSI CKOTIBKEHHSL.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenue paboThl CUJIBI TPEHUS NMPU PABHOMEPHOM JIBUKEHHMHU TEJaro rOpU30HTAIBHOM
MTOBEPXHOCTH.

Omnpenenenue paboTsl CUIIBI YIPYTOCTH IPU NOJbEME Ipy3a ¢ UCIIOIb30BaHUEM HEMOIBH)KHOTO
Y TIOJIBUYKHOTO OJIOKOB.

W3yuenne 3aKk0Ha COXpaHEHHUs SHEPTUH.

Pa3gen 9. MexanuveckHe K0JIeOAHUA H BOJTHBI.

KonebarenpHoe nBmwkenue. OCHOBHBIC XapaKTEPUCTUKH KOJeOaHUM: Iepro/I, 4acToTa,
aMIUIMTya. MaTemaTH4ecKuid U IpYyKUHHBIA MassTHUKU. [[peBpalienre sHepruu npu
K0JIe0aTeIbHOM JIBUYKCHHH.

3aryxatomue kojiebanus. Bernyxxaennsie konebanus. Pezonanc. Mexanudeckue BOJIHEI.
CaoiicTBa MexaHMueCKUX BOJH. [IpoonibHbIE U TONIepeuHble BOIHBL. J[JIMHA BOJIHBI U CKOPOCTh
pacnpocTpaHeHusi. MexaHnuecKre BOJIHBI B TBEPAOM TeJI€, CECMUYECKUE BOJTHBI.

3Byk. ' pomkocTh 3ByKa 1 BbicoTa ToHA. OTpaxkeHue 3Byka. H(Gpa3ByK U yiIbTpa3ByK.



Jdemoncrpauuu. HabmroneHue xoneOanuii T MO JSHCTBUEM CUJTBI TSDKECTH U CHJTBI
YIIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha IpykuHe. HaOurroieHre BBIHYKICHHBIX KOJIeOaHMiA
U pe3oHaHca. PactipocTpaneHne npo1oabHBIX U ONEPEYHbIX BOJH (Ha Mozenu). Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOThI. AKYCTHYECKUN PE30HAHC.

JlabGoparopHbie padoThl U ONBITHI.

Omnpenenenre 4acToThl U epUoAa KoJeOaHUi MaTeMaTH4eCKOro MasiTHUKA.

OrnpezenieHre 4aCTOTHI M IEPHO/Ia KOJICOAHHM MPYKMHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH Nieproa KoeOaHUi MOIBEHICHHOTO K HUTH IPpy3a OT JUIMHBI
HHUTHU.

HccnenoBanue 3aBUCUMOCTH Tepuo/ia KoieOaHui MPYKMHHOTO MasSTHUKAOT Macchl Ipysa.
[IpoBepka HE3aBUCUMOCTH TEpHOJia KOJIECOAHM Tpy3a, MOJABEIHICHHOTO KHUTH, OT MacChl
rpysa.

OmnbITHL, IEMOHCTPUPYIOIIME 3aBUCUMOCTh TIeproia KoJaeOaHHi MPY>KUHHOTO MasiTHUKA OT
MAacChI Ipy3a U KECTKOCTH MPY>KUHBL.

N3mepenue yckopeHus: cBOOOIHOTO MaACHUSI.

Pa3nen 10. DinekTpoMarHuTHOE MOJ1€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DIEKTPOMArHUTHOE MoJie. DIEKTPOMarHuTHbIE BOIHBI. CBOMCTBA AJIEKTPOMATrHUTHBIX BOJIH.
[[xana sneKTpOMarHUTHBIX BOJIH. VICTIOIB30BaHKE SJIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM
CBSI3U. DIEKTPOMAarHuTHas mpupoaa cBera. CKopocTh cBeTa. BomHOBBIE CBOICTBA CBETA.

I[CMOHCTpaIlI/II/I. CBoiicTBa QJICKTPOMAriMuTHLIX BOJIH. BonnoBrle cBOlicTBa CBETA.

JlaGopaTopHble padoThI M ONBITHI.
N3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH.

Pazjnen 11. CBeToBbIe siBJI€HMS.

JlyueBas mojenb cBeta. Mcrounuku cera. [IpsmonuneiiHoe pacnpocTpaHeHUE CBETa. 3aTMEHUS
Connua un Jlynsl. Otpaxenue csera. Ilnockoe 3epkaiio. 3akoH OTpaKE€HUs CBETA.

[Ipenomiienue cBera. 3aKoH mpenomiieHus cBeta. [loiHOe BHyTpeHHee OTpakeHUE CBETa.
Hcnonp30BaHne NOJHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX Cpelax.

Jlunza. Xox myueit B muH3e. Ontuueckasi cucrema QortoariapaTta, MUKPOCKOTIA B TeJIECKOTIa.
Paznoxenue 6enoro ceera B criekTp. OnbITel HetoToHA. Cllo)keHUE CIIEKTPaIbHBIX I[BETOB.
Jucnepcus cera.

Jemonctpanumn. [IpsmonuneiiHoe pacipoctpaneHue ceera. Otpaxenue ceera. [lomyuenue
M300paXk€HMi B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKaiax. [Iperomienue cBera. Xoa iaydeil B
coOuparoleit 1uH3e. X0/ 1ydel B pacceuBaroleit muuze. [lomyuenune n3o0paxxeHuii ¢ mOMOIIBIO
JIH3.

[Tpunnun aeiictBus ¢poToanmnapara, MUKpOCKoONa U Teneckona. Pasnoxxenue 6eiaoro cera B
CIEKTD.

[Tonmyyenue Oenoro cBera MpH CIOKEHUH CBETa Pa3HbBIX I[BETOB.

JlabopaTopHbie padoThI H ONBITHI.

HccnenoBanue 3aBUCUMOCTH yTila OTPaKEHHSI CBETOBOTO JIyda OT yIJia TaleHHs.

N3yuenne xapakTepUCTHK U300pakeHus MpeMeTa B IIJIOCKOM 3epKaie.

HccnenoBanue 3aBUCHMOCTH yTJIa MPEJIOMIICHHS CBETOBOTO JIyda OT yIJIanaJeHus Ha TpaHUIIe
«BO3/YX — CTEKIION.

[Tonyuenune n300paXkeHNi C MOMOIIIBIO0 COOUPAIOIIEH JINH3HI.



Omnpenenenne POKyCHOTO PACCTOSIHUS U ONITHYECKOM CHITBI COOMPAIOIIEHITH3EI.
OMnBITHI 1O PA3JIOKEHUIO OEJIOTO CBETA B CIICKTP.
OnpIThl IO BOCHPUATHIO LIBETA MIPEIMETOB MPU HAOIIOACHUH Yepe3 LIBETOBbIE (DUIIBTPHI.

Pasznea 12. KBauroBbie siBJICHMS.

Omneitel Pe3epdopaa u uranerapHas Mozenb atoMa. Moaens atoma bopa. Ucmmyckanue u
norjomieHue ceera atoMoM. KBantel. JIuneituareie ciekTpsl. PagroaktuBHOCTH. Abda-, OeTa-
u ramma-uznydenus. CtpoeHue aToMHoro siipa. HykionHas moaens atToMHoro siapa. M3otomsl.
PannoaktuBHble npeBpanieHus. Ilepuon nomypacnana aTOMHBIX saep. SIaepHble peakiuu.
3aKOHBI COXPAHEHUS 3apsJ0OBOTO U MACCOBOTO YMCEN. DHEPrUs CBSA3H aTOMHBIX saep. CBsA3b
Macchel U 3Hepruu. Peakuuu cunresa unenenus saep. Mcrounuku sneprun CosHua u 3BE31.
AnepHas sHepreTuka. JleicTBUs paAMOAKTUBHBIX U3IyYE€HUH Ha )KUBbIE OPTaHU3MBI.

JdemoncTpanuu. CrieKTpbl U31ydeHus U noriomeHus. CrekTpsl pa3indHbiX ra3oB. CriekTp
BOAOPOJA.

Ha6monenue TpexoB B kamepe Buuibcona. Pabora cuéryrika HOHU3UPYIOIIUX U3Ty4YEHUH.
Perucrpanus nznydenus: npupoAHbBIX MUHEPAJIOB U MTPOIYKTOB.

JlabGoparopHbie padoThl M ONBITHI.

Habnroienue CrijionIHbIX U TMHEHYAThIX CIEKTPOB H3ITyUEHHUS.

HccnenoBanue TpEeKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI IO TOPMOZHOMYIYTH (110 poTorpadusim).
N3mepenue paarnoakTuBHOTO (hOHA.

IloBTOpPUTENIBLHO-00001IAI0IIIUIH MOAYJIb.

[ToBTOPUTENEHO-0000IIAOIINN MOTYJTh IPETHA3HAYCH JISI CHCTEMATH3AIUUU 0000IICHHS
MIPEIMETHOTO CO/IEPIKAHUSI U OTIBITA JEATEIIbHOCTH, TPUOOPETEHHOTO MTPH U3YYEHUU BCETO
Kypca (pHU3HUKH, a TAKKE TSI TOJATOTOBKH K OCHOBHOMY TOCYJJapCTBEHHOMY dK3aMEHY 10 (pH3UKeE
JUIs 00Y4arOIINXCsl, BBIOPABIIUX YU€OHBIN MTpeIMeT.

[Tpu n3yueHnn JaHHOTO MOJYJISl PEATU3YIOTCS U CHCTEMATH3UPYIOTCS BUJIBI IEITETFHOCTH, Ha
OCHOBE KOTOPBIX 00€CTIeYMBAETCS JOCTIXKEHUE TPEIMETHBIX U METaNpeIMETHBIX TUIAHUPYEMBIX
pe3yapTaToB 00ydeHus, GopMUpyeTCs eCTEeCTBEHHOHAYYHAs TPAaMOTHOCTh: OCBOCHUE HAy4YHBIX
METOJIOB HCCIIEI0BaHUS SBICHUI MPUPOIBI U TEXHUKHU, OBIIAJICHHE YMEHUSIMH OOBICHATD
¢bu3nveckne BICHUS, IPAUMEHSS TIOTyIEeHHBIC 3HAHMSI, PelIaTh 3a7aqi, B TOM YHCIIe
KaueCTBEHHBIE U IKCIIEPUMEHTAJIbHbIE.

[IpyHIMIIHATIBHO AESATENBHOCTHBIN XapakTep JaHHOIO pa3/ena pealu3yeTcs 3a C4ET TOro, 4To
o0yyaromuecs BHIIOJIHSIIOT 3aJaHHsI, KOTOPbIE MTPEIararor:

Ha OCHOBE IOJTy4YE€HHBIX 3HAHUI paclio3HaBaTh U HAYYHO OOBICHATH (YU3NIECKHE SBICHUS B
OKpY>KaroIiel Npupoie U MOBCEIHEBHON XKU3HH;

WCIIOJIh30BATh HAYYHBIE METOJIBI MCCIIEOBAHMS (DU3MUECKUX SBICHUH, B TOM YUCIIE TS
MIPOBEPKH 'MIIOTE3 U MOIYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HAYYHBIE OCHOBBI HAN0O0JIe€ BYKHBIX JOCTHKEHHI COBPEMEHHBIX TEXHOJIOTHH,
HampuMep, MPaKTUIECKOr0 UCIIOIB30BaHUS PA3IMYHBIX HCTOYHUKOBIHEPTUU Ha OCHOBE 3aKOHA
MIPEBpaIeHHs U COXPAaHEHHS BCEX M3BECTHBIX BUIOB DHEPTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 PU3HUKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenne Gpu3MKN Ha ypOBHE OCHOBHOTO 0O0IIIET0 00pa30BaHMs HAIIPABJICHO HA JIOCTHKCHHE
JMYHOCTHBIX, METAIIPEIMETHBIX U NIPEIMETHBIX 00Pa30BaTEeIbHBIXPE3YIbTaTOB.

B pesynbrate nzydeHus pU3NKM Ha YpOBHE OCHOBHOTO 00IIEro 00pa3oBaHus y 00yJaromerocst 0yayT
c(OpPMHUPOBAHBI CIETYIOIUE TNYHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

— IpOsBIEHHE UHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO poccuiickoipuznueckon
HaYKU;

— IIEHHOCTHOE OTHOIICHHUE K TOCTHKEHUSAM POCCUICKUX YUEHBIX-(U3UKOB;

2) rPa:KIaHCKOTr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHHUSI:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 00CYX/IEHUH OOLIECTBEHHO 3HAYMMBIX M ATHYECKHUX
npo0JeM, CBI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTHXKEHUN (PU3HKHY;

— OCO3HAHHUE BAKHOCTH MOPAJIbHO-3THUECKUX IIPUHIUIIOB B IESATEIbHOCTHYYEHOTO;

3) 3cTeTHYeCKOro BOCIMTAHHA:

— BOCHPHUATHE ICTETUYECKUX KaYeCTB (PM3UUECKOM HAyKU: TaPMOHHUYHOTI'O IOCTPOECHHUH,

CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;
4) IEeHHOCTH HAYYHOT0 NMO3HAHWSI:

— OCO3HaHHWE IEHHOCTH (PU3MUYECKON HAYKH KaK MOIIHOTO HHCTPYMEHTA IMO3HAHHS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHH, BAJKHEUILIEH COCTABIISIIOIIEH KYJIbTYpHI;

— pa3BUTHE HAYYHOH JII0O03HATEILHOCTH, HHTEpECa K UCCIIe10BaTEIbCKON 1eATeIbHOCTH;

5) ¢popmupoBaHus KYJIbTYPbI 310POBbSI H IMOLUOHAILHOI0 0J1aT OOy YHSI:

— OCO3HaHUE LIEHHOCTU 0e30MacHOro o0pas3a )KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHUPE,
Ba)XHOCTH IPaBUJI 0€30MaCHOTO MOBEIEHHs HATPAHCIIOPTE, HAa JOPOrax, C AEKTPUUECKUM U
TETUIOBBIM 000PYZAOBAaHUEM B JOMAITHUX YCIOBHUSX;

— c(opmMupoBaHHOCTH HaBbIKa pedIeKCUH, MPU3HAHUE CBOETO MPaBa Ha OMIMOKY U TaKOTO JKe
IpaBa y ApYyroro 4ejaoBeKa;

6) TPY/Z10BOT0 BOCIIMTAHMSI:

— AKTUBHOE y4acTHe B pEUICHUH NMPAKTUYECKHUX 3a]1a4 (B paMKax ceMbH, 00pa30BaTeIbHOMI
OpraHu3aIliy, TOPOAa, Kpasi) TEXHOJIOTUYECKOH M CONMAIBHOW HANpPaBICHHOCTH, TPEOYIOIINX
B TOM 4HCJIe U (PU3NUECKUX 3HAHUIA;

— HMHTEpPEC K MPAKTHYECKOMY H3yUECHHUIO IPOPECCHil, CBI3aHHBIX C (PU3UKOM;

7) IKOJIOrMY€eCKOT0 BOCIIUTAHMSI:

— OpHeHTalus Ha MpUMEHEeHHe (GU3NIECKUX 3HAHUHN JIJTsl PEIIeHHs 3a]1a9 BOOIACTH OKPYKAIOIIEH
Cpenpl, IJIAHUPOBAHUS TIOCTYIIKOB U OLIEHKU MX BO3MOYKHBIX TIOCIIEJICTBHIA ISl OKPYXKAFOIIEH
cpenpl;

— OCO3HaHUE II100aJIbHOI0 XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MMyTeHl X peLIeHus;

8) axganTanuyu K M3MEHSIOIUMCS YCJIOBHSIM COIIMATbLHON M IPUPOIHOI cpebI:

— MOTPeOHOCTH BO B3aMMO/ICHCTBUHM MIPU BBIITOJHEHUN UCCIEIOBAaHUN U MTPOEKTOB (PU3NUECKOM
HaIpaBJICHHOCTH, OTKPBITOCTD OIBITY M 3HAHUSM JIPYTHX;

— TIOBBIIICHHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO IeSTeThHOCTB;

— TMOTpeOHOCTH B OPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM yHciie GopMyTupoBaTbH I, TOHATHS,
TUIIOTE3bI 0 (PU3NYECKUX 0OBEKTaX U SIBICHUSX;

— OCO3HaHHuEe JePHUIHUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1aCTH (PU3HKY;

— IUTAaHUPOBAHHUE CBOETO PAa3BUTHS B IPHOOPETEHNH HOBBIX (PM3NYECKUX 3HAHUI,

— CTpeMJICHHE aHAJIH3UPOBAThH U BBISBISITH B3aUMOCBSI3H MTPUPO/IBI, OOIIECTBa HIKOHOMHUKH, B
TOM YHCJI€ C UCII0JIb30BaHUEM (DU3NYECKUX 3HAHMIA;

— OLICHKA CBOMX JICHCTBHM C YUETOM BIMSIHUS Ha OKPYKAIOIIYIO CPEAY, BO3MOXKHBIX TI100aJIbHBIX
MIOCJICACTBUM.



METAINIPEIMETHBIE PE3YJIbTATbBI

B pesynbpTaTe ocBoeHUs IPOrpaMMsl 10 GU3KMKe Ha yPOBHE OCHOBHOT'O 00IIero 00pa3oBaHus y
oOyuaromerocst Oynyt c)opMHUpPOBaHBI MeTaNpeIMeTHbIE pPe3yJbTAaThl, BKIIOYAIOIINE
MO03HABATEJIbHBIC YHUBEPCAIbHbIC YUeOHbIE JeCTBI, KOMMYHIUKAaTUBHbIE YHUBEPCaIbHbIe yueOHbIE
JEHCTBUS, PETYISATUBHBIE YHUBEPCAILHBIC YIeOHBIC CHCTBUS.

Ilo3naBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Ba3oBrble Jlornueckue aeicTBu:

BBISIBJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKA OOBEKTOB (SIBICHU);
YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KJIacCU(DUKAIIMH, OCHOBAHUS JIJISl 00OOOIICHUS 1
CpaBHEHHS;

BBISBIISITH 3aKOHOMEPHOCTH U IPOTUBOPEUNS B paCCMaTPUBAEMBIX (DaKTaxX, JAHHBIX U
HaOIOICHUSAX, OTHOCSIIUXCS K (PU3UUECKUM SBICHHSIM;

BBIABJIATH NPUYUHHO-CICACTBCHHBIC CBA3U IIPU U3YUCHUU (bH?;H‘-ICCKHXSIBJICHI/Iﬁ " IpOoLEeCCOB,
ACJIaTh BBIBOALI C UCITIOJIB30BAHUEM JCAYKTUBHBIXU HHAYKTUBHBIX YMOSaKHIOquHﬁ,
BBIJIBUTaTh TUTIOTE3bI O B3AUMOCBS35X (PU3NYECKUX BEITHYHH;

CaMOCTOSITENIbHO BEIOMPATH CIIOCO0 pemieHus yaeOHoH (U3UIecKoil 3a1aun (cpaBHEHNE
HECKOJIbKUX BapUaHTOB PEIICHHs, BEIOOp HanboJIee MOAXOASIIETO C y4ETOM CaMOCTOSTEIBHO
BBIJICTICHHBIX KPHUTEPUEB).

Ba3oBrble HcciienoBarTeIbCKue AeiicTBHA:

UCIIO0JIB30BaTh BOIPOCHI KaK UCCIIEIOBATEIbCKII HMHCTPYMEHT TIO3HAHHUS;

IIPOBOUTH IO CAMOCTOSTEIIEHO COCTABICHHOMY TUIaHY OIBIT, HECIOKHBIN (pr3muecKuii
OKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAaHUE (PU3NICCKOTO SIBIICHUS;

OILICHUBATh HA PUMEHUMOCTh U JOCTOBEPHOCTh HH(POPMAILIUIO, IIOJYYCHHYIO B XOJI€
MCCJICIOBAHMSI MJTH SKCIICPUMEHTA,;

CaMOCTOSTENILHO (POPMYITUPOBATh 00OOIICHUS U BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaOJII0IE€HUs, OIIbITA, HCCIACAOBAHMS;

MPOTHO3UPOBATH BO3MOXKHOE JalibHEHIIIee pa3BUTHE (PU3NIECKUX MPOIIECCOB, a TAKKE
BBIIBUTATh MPEINOI0KEHUS 00 UX Pa3BUTHUHU B HOBBIXYCIIOBUSX M KOHTEKCTaX.

Pa6ora c undopmanmeii:

HOPUMEHSATH Pa3JInYHbIE METO/IbI, HHCTPYMEHTHI M 3alIPOCHI MPH MOKCKe U 0TOOpe MH(popMaIuu
WIM JAHHBIX C YYETOM MpPEASIOKEHHOM yueOHOoM pu3ndeckoi 3a1auu;

aHaAJTM3UPOBATh, CUCTEMATU3HPOBATh U HHTEPIPETUPOBATH HH(DOPMAIUIO pa3IMYHBIX BUJOB U
(bopM npecTaBIeHHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (POpPMY NpeACTaBIeHUS HHPOPMAIIH U
WUTIOCTPUPOBATH pelIaeMble 3a/1a4l HECTIOKHBIMH CXEeMaMH, JuarpaMmMaMu, HHOW rpaduKoi u
UX KOMOUHAIMSIMH.

KoMMyHuUKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe AeiicTBUA:

B X0JIe 00CYyX/IeHHs yueOHOro MaTepuana, pe3yJibTaToB JIa0OpaTOPHBIX pabOT U MPOEKTOB
3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIa€MOii TEMBI U BbICKA3bIBaTh HJI€H, HAlIEJICHHBIE HA
pElIeHNE 3a]a4H U MOJIepKaHNe01aroKenaTeIbHOCTH OOIIEeHNS,

COTIOCTABJISITh CBOM CY)KJICHHS C CY)KJICHUSIMU JIPYTHX YYaCTHUKOB JHAJIOTa, OOHAPYKUBATh
pa3nuyue U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOYKY 3PEHHS B YCTHBIX U MMCbMEHHBIX TEKCTAX;

MyOTMYHO MPEICTABIATh PE3YIbTAThI BEITOTHEHHOTO (PU3MUYECKOTO ONBITA(IKCIIEPUMEHTA,
HCCJICTOBAHMSI, IPOCKTA);

MMOHUMATh ¥ MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W MHANBUIYaTbHON PabOThI MpU
pelIeHnH KOHKPETHON (PU3NYECKON MPOOIEMBI;

MPUHUMATH L[EIU COBMECTHOU JEATEIBHOCTH, OPTaHU30BbIBATH JEHCTBUS MO €€ TOCTHKEHUIO:
pacmpeaensiTh POiH, 00CYKIaTh MPOIECCH U PE3YIbTaThl COBMECTHOU paboThl, 00001IaTh
MHEHHS HECKOJIBKUX JTIOIEH;

BBITIOJTHSATH CBOIO YacTh Pa0OTHI, TOCTUTAs! KAYECTBEHHOTO Pe3yIbTaTa o CBOEMY



HaIIPaBJICHUIO U KOOPIUHUPYS CBOM JIEUCTBUS C IPYTMMHUUYIICHAMU KOMaH/bI;
— OLCHMBATh KAYECTBO CBOETO BKJIAJa B OOIIUI MPOIYKT O KPUTEPHUSIM, CAMOCTOSTEILHO
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHbIe YHMBepcaibHbIe yUeOHbIEe 1eiiCTBUS
Camoopranu3aums:

—  BBIABJIATH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsIX, TPEOYIOIIMX IS pEIICHUS
(bU3UYECKUX 3HAHU;

— OPHEHTHPOBATHCS B PA3JIMYHBIX MOAXO0AaX MPUHATHUS PEIICHUH (MHIUBUIYAIbHOE, IPUHATHE
pEIICHUS B TPYyIIEe, IPUHATHE PEIISHUN TPYIIION);

—  CaMOCTOSITEJIPHO COCTABJISATh AITOPUTM PEIICHUsT PU3MUSCKON 3a/1a4l WIIMIUIAHA UCCIICIOBAHMS
¢ y4€TOM MMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
npeiaracMblie BAPUAHTHI PEIICHU;

— JIenaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJVIEKT:

— JaBaTh aJIeKBAaTHYIO OLIEHKY CUTYyallUU U MpeAiarath MiaH e€ n3MeHEeHMs,

— OOBSACHATH MPUUYUHBI JTOCTHKEHUS (HETOCTHKEHUS ) Pe3yIbTaTOBIEATEIbHOCTH, 1aBaTh OLICHKY
IPUOOPETEHHOMY OIIBITY;

— BHOCHUTH KOPPEKTUBBI B JICATEIHLHOCTH (B TOM YHCJIC B XOJ BBIMOJHEHUS (DU3UIECKOTO
MCCJICIOBAHMS WIIM ITPOCKTA) HA OCHOBE HOBBIX OOCTOSITEIHCTB, MK3MEHUBIIUXCS CUTYAIIUH,
YCTaHOBJICHHBIX OIMIMOOK, BOZHUKIIINX TPYIHOCTEH;

— OIIEHUBATh COOTBETCTBUE PE3YJIbTATA 1IETH U YCIIOBUSIM;

— CTaBUTH ce0sl HA MECTO JIPYroro YeJIoBeKa B X0JIe CIopa WU AUCKYCCUUHA HAYYHYIO TEMY,
MOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;

— Tpu3HaBaTh CBOE MPaBO Ha OMIMOKY MPH pelIeHur (HU3NUECKUX 3a7a4 WK B YTBEPKICHUAX HA
Hay4YHbIE TEMBI, BKIIFOUYasi IPABO APYroro.

INPEAMETHBIE PE3YJIbTATHI

K xoH1y oOyueHus B 7 kJiacce peMETHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPaXaThb
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

UCIIOJIb30BaTh MOHATHA: GU3NUECKHUE U XMMUYECKHE SBJICHUS, HAOII0IeHHUE, SKCIIEPUMEHT, MO/JIEIb,
TUIO0TE3a, €AMHULIBI PU3NYECKUX BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSIHUS BEIIECTBA
(TBEpIOE, KUAKOE, ra3000pa3HOE), MEXaHNYECKOE IBMKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE,
NPSIMOJIMHENHOE), TPAEKTOPHSI, paBHOJEHCTBYIOIAs cuila, Aeopmanus (ynpyras, miacTuieckas),
HEBECOMOCTbD, COOOIIAOIINECS COCY/IbI;

pasnuyath ABiaeHUs (AUPPy3us, TEIIOBOE IBUKEHUE YaCTUIL BELIECTBA, PABHOMEPHOE JABHKEHHE,
HEPAaBHOMEPHOE JIB)KEHUE, MHEPLUS, B3aUMOJICHCTBUE TEJI, PABHOBECHE TBEPABIX TEN € 3aKPEIUIEHHON
OChIOBpallleHUs, lepeaya AaBJIeHUs] TBEPIBIMU TEJIaMHU, KUAKOCTIMU U ra3aMH, aTMOC(EepHOe
JTaBJIEHHE, TUIaBaHUE TeJl, IPEBPALCHNs MEXaHUYECKOW SHEPTUH) MO ONHUCAHUIO UX XapaKTePHBIX
CBOICTB U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JIaHHOE (PU3UUYECKOE SBICHHUE;

pacro3HaBaTh MPOSIBIIEHUE U3YUYEHHBIX (U3NYECKUX SBJICHUHN B OKPYKaIOIIEM MHPE, B TOM UHCIe
buznyeckue sIBJICHUS B IPUPOJE: PUMEPDI IBUKEHUS C PA3TMUYHBIMU CKOPOCTSMHU B KUBOU U
HEKUBOMIPHUPOIE, NEHCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, BIUSHUE aTMOC(HEPHOTO JaBIICHUs
Ha )KUBOM OpraHu3M, IUIaBaHUE PbIO, pbIYard B TEJIE YEIOBEKa, IPU TOM EPEBOAUTH MPAKTUUYECKYIO
3aja4y B yueOHYI0, BBICTISTH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKK) (PU3UUECKUX SIBICHUM;
ONKCHIBATh N3yUEHHBIE CBOMCTBA Te U (PU3UUECKHE SIBJICHUS, UCTOIb3Ys (U3UUECKNE BEITUUNHBI
(mMacca, 00bEM, TNIOTHOCTD BEIIECTBA, BPeMs, YTk, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YIIPYTOCTH,
CHUJIa TSKECTH, BEC TeJa, Cujla TPEHHs, JaBjieHue (TBEPIOro Tena, KUAKOCTH, Ta3a), BRITAIKUBAIOIIAs
CHJIa, MEXaHW4eckas paboTa, MOIIHOCTD, IJIEYO CUJIbI, MOMEHT CHJIbI, KO3((UIIUEHT TO0JIE3HOTO
NeNCTBUS MEXaHU3MOB, KHHETHYECKas U MOTEHIMalIbHAs SHEPI s ), IPU ONIMCAHUHU TPAaBUIBHO
TPaKTOBATh (PU3MUYECKHI CMBICI UCTIONB3YEMbIX BEJTMUNH, UX 0003HAUEHUS U eIMHUIIBI (PU3UUECKUX
BEJIMYMH, HAXOAUTh (JOPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3NUECKYIO BEIUUYHUHY C IPYTHUMHU



BEJIMYMHAMH, CTPOUTH IPaPUKHN U3yU4EHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITMUMH;

XapaKTepu30BaTh CBOICTBA Tel, PU3NUECKUE SIBICHUS U MPOLECCHI, UCIOb3Ys MPaBHIIa CIOXKEHHS CUIT
(BIosb OAHOM mpsiMoil), 3akoH I'yka, 3akoH Ilackains, 3akoH ApxuMena, paBUJIO PaBHOBECUS pbluara
(6;10Ka), «30710TOE MPABUIIO» MEXAHUKHU, 3aKOH COXPAHEHUSI MEXaHUYECKOH HEPTUuH, PH 3TOM JIaBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIIMChIBATh €0 MAaTEMaTUYECKOE BBIPAXKEHUE;

OOBSICHATH (PU3UUECKHUE SIBICHUS, TPOLIECCHI U CBOKWCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYAIHi
IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATH IPUUMHHO--CIIEICTBEHHBIE CBSA3U, CTPOUTh
o0BsicHeHUE U3 1-2 JOrMYecKuX MaroB ¢ Onopoil Ha 1-2 u3y4eHHbIX CBOWCTBA (PU3UYECKUX SIBICHUH,
(bU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pewath pacy€THele 3a7auu B 1-2 neiicTBUsA, UCIIONB3YsI 3aKOHBI U (JOPMYJIbI, CBA3BIBAIOILNE
¢u3nUecKre BeTMYMHBL: HA OCHOBE aHAINM3a YCIOBHS 33J]a4y 3aHChIBATh KPaTKOE YCIOBHUE,
HOJCTABIATH (PU3UUYECKHE BEIUYMHBI B (POPMYJIbl M IPOBOAUTH PAaCU€Thl, HAXOAUTh CIIPABOYHBIE
JTaHHbIE, HEOOXOIUMBbIE JUIs PELICHNUS 3a/1a4, OLIEHUBATh PEATMCTUYHOCTD MOJYyYEHHOH pusnueckon
BEJINYMHBI;

pacrio3HaBaTh IPOOJIEMbl, KOTOPbIE MOXKHO PEIINTh PU MOMOIIX (PU3NYECKUX METOJIOB, B ONIMCAHUU
UCCIICIOBAaHMS BBIJICNIATH MPOBEPSAEMOCTIPEATIONOKEHUE (TUTIOTE3Y), pa3iinyaTh U HHTEPIPETUPOBATH
IOJIy4EeHHBINH pe3yibTaT, HAXOAUTh OIIMOKU B XOJI€ OIBITA, JIEJIaTh BBIBOJBI 10 €r0 Pe3yJIbTaTaM;
MPOBOJIUTH OTIBITHI IO HAOIOIEHUIO (PH3UUECKUX SBICHUN MIM(PU3NIECKUX CBOMCTB TEII:
(bopMynHpoBaTh MPOBEPSIEMbIE MTPEIOI0KEHHS, COOUPATh YCTAHOBKY U3 MPEIOKEHHOIO
000pyI0BaHMs,3aMCHIBATh XOJ] OIBITA U ()OPMYITHPOBATH BHIBOKI;

BBINOJIHATH NPSIMbIE U3MEPEHUS PACCTOSHUS, BDEMEHHU, MACChl Tella, 00bEMa, CUIIbI U TEMIIEPATyphI C
HCTIOJI30BAaHUEM aHAJIOTOBBIX U IIU(PPOBBIX MTPUOOPOB, 3aIIMCHIBATH MTOKa3aHUS MPHOOPOB € yUETOM
3aJJaHHOM aOCOIIOTHOM MOrPEIIHOCTH U3MEPEHUI;

MIPOBOJIUTH MCCIIEOBAHIE 3aBUCUMOCTH OAHOHN (PU3MUECKON BEIUYMHBI OT JPYTOH C HCIIOJIb30BaHHEM
HOPSAMBIX U3MEPEHHH (3aBUCUMOCTH IIyTH PaBHOMEPHO IBMKYILEIOCs Tejla OT BPEMEHU JIBUKEHUS Tena,
CHUJIBI TPEHUS CKOJILKEHUS OT Beca Teja, KadyecTBa 00padOTKM OBEPXHOCTEH TEIN HE3aBUCUMOCTH
CHJIBI TPEHUS OT IUIOIIAM COTIPUKOCHOBEHUS TEJI, CUIIBLYIIPYTOCTH OT YAJMHEHUS IPY>KUHBI,
BBITJIKMBAIOIIEH CHUIIBI OT 00bEMa MOTPYKEHHOM YacTh TeJla U OT IUNIOTHOCTHU )KHUJKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH T€Ja, OT MIyOHUHBI, HA KOTOPYIO IOTPYXKEHO TENO0, YCIOBUN IIaBaHUS
TEJ, YCJIOBHM paBHOBECHs pbluara M OJIOKOB), y4acTBOBATh B IUIAHHUPOBAHUH y4€OHOTO
UCCIIEIOBaHMsl, COOMPATh YCTAHOBKY U BBIIIOJIHATH U3MEPEHUS, CIeysl IPeUI0KEHHOMY IIJIaHy,
(UKCUPOBATH PE3YNIbTATHl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKHIX BEIIMYHMH B BHJIE MTPEIIOKESHHBIX
TabIuI U TpadUKOB, A€TaTh BBIBOABI 10 pe3yIbTaTaMUCCIIEI0BaHUS;

MIPOBOJIUTH KOCBEHHBIE N3MEPEHUST PU3NIECKUX BETHUUH (TUIOTHOCTH BEIIECTBA KUAKOCTH U TBEPAOTO
TeJla, CUjla TPEHUS CKOJIBKEHUS, JaBJIeHNE BO3/yXa, BBITAIKMBAIOLIAs CUjIa, AEUCTBYIONIas Ha
NOTPYKEHHOE B JKUAKOCTH TEJI0, KOA((OUIIMEHT MOJIE3HOTO NEHCTBHS MPOCTHIX MEXaHU3MOB), CIIETYSI
NPEeUI0KEHHON MHCTPYKIUU: ITPU BBITTOJIHEHUH U3MEPEHHUI COOMPATh SKCIIEPUMEHTAILHYIO YCTaHOBKY
Y BBIYHCIISITh 3HAYCHNE HICKOMOW BEITMYHMHBI;

co0uTr01aTh MTPaBUJIa TEXHUKU 0€30MacHOCTHU MpH padoTe ¢ 1a00paTOPHBIMOOOPYJOBAaHHUEM;

yKa3bIBaTh MPUHIIMITEI JEHCTBUS PUOOPOB M TEXHHUECKUX YCTPOINCTB:BECHI, TEPMOMETP, THHAMOMETP,
cooOuiaronmecs cocyabl, 6apoMeTp, pbluar, MoABUKHBIN U HETIOABUKHBIN 00K, HAKJIIOHHAs
IUIOCKOCTB;

XapaKkTepu30BaTh MPUHIUIBI IEHCTBHS U3YUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPO Ha
WX OMHCAHUS (B TOM YHUCIIE: TIOJIIUITHUKH, YCTPOHCTBO BOJOIIPOBO/IA, THAPABINIECKHUN TIPEcC,
MaHOMETp, BEICOTOMED, OPIIHEBON HACOC, apEOMETP), UCTIOIb3Ys 3HAHUS O CBOMCTBAaX (PU3NYECKUX
SIBIICHUI U HEOOXOMMbIe (PU3MUYECKIe 3aKOHBIN 3aKOHOMEPHOCTH;

IPUBOANUTH PUMEPHI (HAXOUTh HHPOPMALIUIO O TPUMEPAX) MPAKTUIECKOTO HCIIOJIb30BAHMS
(bu3nUecKnX 3HaHUI B TOBCEIHEBHOM KU3HU [T 0OecTiedeHns1 0€30IacHOCTH TIPU 0OpaIeHUH ¢
npubopaMy U TEXHUYECKHMHU YCTPOICTBaMU, COXPaHEHUS 370POBbS U COOIIOIEHUS HOPM
HKOJIOTUYECKOT0 MOBECHMSI B OKpYXKAIOILEH cpene;

OCYILECTBIISATH OTOOP UCTOUHUKOB MH(opMalu B IHTepHETE B COOTBETCTBUU C 33]aHHBIM
MIOWCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIINXCSI3HAHUN U IyTEM CPAaBHEHHS PA3JINYHBIX UCTOYHUKOB
BBIJINIATEUH(POPMAIINIO, KOTOPAst SIBJISIETCS POTUBOPEUNBON MITH MOXKET OBITh HEJJOCTOBEPHOM;
UCIIOJIb30BaTh MPH BBINOJIHEHUH YYEOHBIX 3a/1aHUI HAYYHO-TIOMYIISPHYIO JTUTEPATypy PU3NUECKOTO



COZIep’KaHMs, CIPAaBOYHbIE MaTepUalIbl, pecypchl ceTi VIHTepHeT, Bi1ajeTs npuéMamMu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBanus HHPOPMAIIK U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;
CO371aBaTh COOCTBEHHBIE KPATKHE MMCbMEHHBIC H YCTHBIE COOOIIEHHS HAa OCHOBE 2—3 MCTOYHUKOB
uHpopManuu (PU3MUECKOTO COAEPIKaHUS, B TOM YHCIE MyOIUYHO JIelaTh KPAaTKUE COOOIICHUS O
pe3ysibTaTaXx MPOEKTOBWIN YYeOHBIX HCCIEIOBAHUM, IPU 3TOM IPAMOTHO HUCIIOJIB30BAaTh H3y4YEHHBIH
NOHATUIHBIN anmapaT Kypca (PM3HUKH, CONPOBOKAATHBBICTYIIJICHUE TIPE3CHTAINEH;

IPY BBITIOJIHEHUN YIEOHBIX IPOSKTOB M UCCIIEIOBAHUM PACIPEIENATh 00SI3aHHOCTH B TPYIIIE B
COOTBCTCTBHHU C IIOCTABJICHHBIMU 3aJadyaMH, CICAUTH 3a BbIIIOJTHCHUECM I1JIaHA HeﬁCTBHﬁ, aICKBATHO
OLICHUBATh COOCTBEHHBII BKJIAJl B ICSITEIBHOCTD IPYIIIBI, BEICTPAaUBATh KOMMYHHKATHBHOE
B3aUMO/ICHCTBHE, YYUTHIBAas MHEHHE OKPYKAIOIIHX.

K xonuy oOyuenust B 8 kJj1acce npeiMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPAXKaTh
c(OPMHPOBAHHOCTh y O0YHAIOIIUXCA YMEHUI:

UCIIOJIb30BATh MMOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE ABMKEHUE aTOMOB M MOJIEKYII,
arperaTHbIe COCTOSIHMS BELIECTBA, KPUCTAIUINYECKHE HaMOP(HbIE Tesla, HACHIILEHHbIH U
HEHACBIIICHHBIH Map, BIAXHOCTh BO3/yXa, TEMIIEPATypa, BHYTPEHHSASA YHEPTUsl, TEIUIOBOU ABUraTelb,
3JIEMEHTAPHBIN JEKTPUUECKUH 3apsi]l, JEKTPUUECKOE M0JI€, IPOBOIHUKHU U JUIIEKTPUKH,
HOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MArHUTHOE TI0JIE;

pasynyaTh ABJICHU (TEIUIOBOE PACIIUPEHHE U CKaTHE, TeIJIoNepeiada, TeIIOBOE PAaBHOBECHE,
CMauyuBaHMe, KalWUIIpHbIE SIBJIICHUS, HCIIApEHHEe, KOHJIEHCALlUs, IIJIaBJIeHUE, KPUCTAIITU3aIHs]
(oTBepaeBaHuE), KUIIEHHE, TEIUIONepeaada (TemIoNpoOBOIHOCTb, KOHBEKIIMS, U3JIyUYEHUE),
3JIEKTpHU3ALMs TeJl, B3aUMOECHCTBUE 3apsAI0B, NEHCTBH JIEKTPUUECKOro TOKa, KOPOTKOE 3aMbIKaHUE,
B3aMMO/ICHICTBHE MarHUTOB, JICHCTBHE MAarHUTHOTO T0JISI Ha MIPOBOIHUK C TOKOM, dJIEKTPOMAarHUTHAs
MHIYKIMs) IO ONMCAHMIO UX XapaKTEPHBIX CBOICTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJAHHOE
(duznyecKoe SIBICHUE;

pacrio3HaBaTh [IPOSBICHUE U3YUEHHBIX (U3UUECKUX SBJICHUN B OKPYXKAIOIIEM MHUPE, B TOM YHCIIE
¢du3nveckre sIBICHUS B IPUPO/IE: MOBEPXHOCTHOE HATSDKEHUE U KaMILISIPHBIC SIBIICHUS B IPUPO/IE,
KpHUCTaJIbl B ipupoe, usnydenue ConHua, 3aMep3aHie BoJA0EMOB, MOpPCKHUE Opu3bl, 00pa3oBaHHe
POCHI, TyMaHa, UHesl, CHEeTa, AIEKTPHUIECKUESBICHUS B aTMoc(hepe, DIEKTPUIECTBO KUBBIX
OpPraHU3MOB, MarHUTHOE MOJIe 3eMJIH, APEi] MOIFOCOB, POJIb MATHUTHOTO MOJS JUIs KU3HU Ha3emIle,
MOJISIPHOE CHSTHHE, TIPH STOM IEPEBOANTH MPAKTUIECKYIO 33/1a4y B YU€OHYIO, BBIACTSATH CYIIECTBEHHBIC
cBOMCTBA (TPU3HAKK) (PU3NUECKUXSIBICHUI;

OTIMCHIBATH U3yUCHHBIE CBOMCTBA Te U (PU3NUYECKHE SBICHUS, HCIIONB3Ys (pU3HUECcKre BETHIUHBI
(TemmnepaTypa, BHyTPEHHSS SHEPTUsl, KOJMUYECTBO TEIIOTHI, YAeIbHAasl TEIIOEMKOCTh BELIECTBA,
yaenbHas TeIIoTa IUIaBJIeHHs, YAeIbHAs TEIUIoTa MapooOpa3oBaHys, yAEIbHAs TEIJIOTa CrOpaHHs
TOIINBA, KOA(PPUIIMEHT MMOJIE3HOT0 JeHCTBUS TEIUIOBOM MaIllMHBI, OTHOCUTENbHAs! BIAXKHOCTh
BO3JlyXa, JIEKTPHUECKUN 3apsij, CHJIa TOKA, JEKTPUIECKOE HANPSDKEHNE, COTPOTUBIICHUE
IPOBOJIHUKA, YJIeIbHOE CONPOTUBJICHUE BEIIECTBA, pab0Ta U MOILIHOCTH JIEKTPHUUECKOT0 TOKa), IPU
OTMCAaHWH MTPABUIIBHO TPAKTOBATH(PU3NIECKUN CMBICI HCIIOJIb3YEMbIX BETHYNH, 0003HAUYCHHS U
€IMHULBI (PU3UYECKUX BETMYUH, HAXOIUTh (POPMYJIBL, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETHUUHY
C IpYTHMH BEJIMYMHAMU, CTPOUTDH TPadUKU H3YICHHBIX 3aBUCUMOCTEH (PH3NUECKUX BEITHUYHH;
XapakTepu30BaTh CBOMCTBA T, (PU3NYECKHE SBICHUS U MTPOLIECCHI, UCTIONIb3Ysl OCHOBHBIE OJIOXKEHHUS
MOJIEKYJISIPHO--KHHETHYECKOH TEOPUHU CTPOSHHUS BENIECTBA, IPHHIIUTI CYIIEPIIO3UIINN ToJIeH (Ha
Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH OMa 1715 yJacTKa 1ernu, 3aKoH JKoys—
JleHna, 3aKOH COXpaHEHHsI DPHEPTUH, TIPH TOM J1aBaThCIOBECHYIO (POPMYITHPOBKY 3aKOHA U
3aMMChIBATh €T0 MATEMAaTHUECKOE BBIPAXKEHUE;

OOBIICHATH (PU3UUECKUE MPOLIECCH M CBOICTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYaIUi
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISIBIISATH IPUYNHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH
o0BbsicHeHue U3 1-2 1oruyeckuxIraros ¢ onopoi Ha 1-2 n3yyeHHbIX CBOWCTBA (PU3HUECKUX SBJICHUH,
bu3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemath pacy€THble 3aJa4u B 2—3 AEHCTBUS, UCTIONb3Ys 3aKOHBI H (DOPMYIIBI, CBSI3BIBAOIINE
(du3nvecKre BeTMYNHBL: HA OCHOBE aHAJIN3a YCIIOBHS 33/1a4H 3alAChIBATH KPATKOE YCIOBHE, BBISBIISATH
HE/I0OCTAaTOK JAaHHBIX JJISl pEIIeHUs 3a/1a4M, BEIOUPATh 3aKOHbI U (POPMYIIbI, HEOOXOAUMBIE ISl e€
peleHHs, TPOBOAUTH PACUETHI M CPABHUBATH MOTYUYEHHOE 3HaUCHHE (PU3NUECKOI BETMUUHBI C



U3BECTHBIMH JAHHBIMM;

pacrio3HaBaTh IpoOJIeMbl, KOTOPBIE MOKHO PELIUTh IPU TOMOIIN (PU3HYECKUX METOAOB, UCIIOIb3YS
OIKCaHKE UCCIIEOBAHMs], BBIICIATh IPOBEPSAEMOE MPEAIONIOKEHUE, OLIEHUBATh [IPABUIBHOCTD
NOPSIKAIIPOBEICHUS UCCIIEI0BAHUS, JI€NaTh BBIBOJbI;

IPOBOJUTH ONbITHI M0 HAOIIOIEHHUIO (PU3MUECKUX SBICHUHN WU (PU3MUECKUX CBOWCTB TEI
(KanmuJUIApHBIE SBJICHUS, 3aBUCUMOCTD JIaBJICHUABO3yXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH
Ipoliecca OCTbIBAaHUS U HArpeBaHUs IPU U3JIYYEHUH OT L{BETa U3JTydarolei (IOrIoImaroei)
IIOBEPXHOCTHU, CKOPOCTh UCHIAPEHHUS BOBI OT TEMIEPATYPhI KUAKOCTH U IUIOIIAIU €€ TIOBEPXHOCTH,
JIEKTPHU3ALMs TeJ U B3aUMOAEHCTBUE IEKTPUUECKUX 3aps/10B, B3aUMOIEHCTBHE NOCTOSIHHBIX
MarHuTOB, BU3yalU3allisd MarHUTHBIX I0JI€H OCTOSHHBIX MarHUTOB, AEHCTBUSIMArHUTHOTO 110JIs HA
IIPOBOJHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,CBONCTBA 3JEKTPOJBUTATENS IIOCTOSIHHOIO TOKA):
(bopMynHupoBaTh MPOBEPsAEMbIE MPEAIIOIOKEHHSI, COOMPATh YCTAHOBKY U3 IIPEIOKEHHOIO
000pyI0BaHUs, ONUCHIBATH X0/ OIBITA U (POPMYJIUPOBATH BBIBOIbI;

BBITOJIHATH NPSMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBHOMN BIa)KHOCTU BO3/1yXa, CUJIbI TOKA,
HaIpsDKEHUs C UCIIOJIb30BAHUEM AHAJIOTOBBIX MPUOOPOB U JATUYMKOB (PU3MUECKUX BEINYMH,
CPaBHHBAThPE3YJIHTATHI U3MEPEHUH ¢ yUETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;

IPOBOJUTH UCCIIE0OBAHUE 3aBUCUMOCTH OAHOH (pU3HUECKON BEIUYHHBI OT JPYroi ¢ UCIIOJIb30BaHUEM
IPSIMBIX U3MEPEHUH (3aBUCUMOCTHCONPOTUBIICHUSI IPOBOAHUKA OT €T0 JUIMHBI, IUIOLIA/I IOTIEPEUHOTO
CEUEHMsI U YJIeIbHOTO COIIPOTHUBIIEHUS BELECTBA IIPOBOJHHKA, CHIIBI TOKA, UAYILIETO Yepe3 NPOBOIHHUK,
OT HaIlpsDKEHUS Ha IIPOBOJIHUKE, UCCIIEJOBAHHE MTOCIIEA0BATEIBHOTO U ApAJUIEIbHOTO COEAMHEHNUI
IIPOBOJIHUKOB): IUNIAHUPOBATh UCCIIEI0OBAaHUE, COOUPATh YCTAHOBKY MBBIIIOIHATH U3MEPEHUS, CIEAYsI
IPEJI0KEHHOMY IIaHY, (PUKCUPOBATh PE3YJIbTAThI [TOJIyY€HHOM 3aBUCUMOCTH B BUJIE TaOIHIL U
rpaduKoB, JieNaTh BEIBOJBI 110 pe3yJIbTaTaM UCCIIEeJOBAaHUS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUs GU3NYECKUX BEIUUUH (yIeJIbHASTENIIOEMKOCTD BEIIECTBA,
COIPOTHUBIIEHUE NPOBOJIHUKA, pa00Ta UMOIIHOCTb MIEKTPUUYECKOT0 TOKA): MJIAHUPOBATh U3MEPEHMUSI,
coOMpaTh SKCIIEPUMEHTAILHYIO YCTAaHOBKY, CIEysl IPEJI0KEHHOW HHCTPYKIIUHU, U BBIYUCIIATh
3HauUEHUE BEJIUYUHBI;

co0uIr01aTh MIpaBUiIa TEXHUKU 0€30I1aCHOCTHU MpH padoTe ¢ 1a00paTOpHBIMOOOPYI0BAHUEM;
XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3yYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB C OIOPOI Ha
UX ONMHUCAHM (B TOM YHCJIE: CUCTEMa OTOIICHHSI JOMOB, TUTPOMETP, MapoBasi TypOMHA, aMIIepMETD,
BOJIBTMETP, CYETUUK ATEKTPUUECKON SHEPTUH, JIEKTPOOCBETUTEIbHBIE TPUOOPHI, HarpeBaTEIbHbIE
AIIEKTPONPUOOPHI (ITPUMEPBI), HIEKTPUUECKHE IPEAOXPAHUTENH, HIEKTPOMArHUT, JIEKTPOABUraTEb
MOCTOSIHHOTO TOKA),MCTIONIb3Yys 3HAHUSI O CBOMCTBAX (PM3NYECKUX ABJICHUN U HEOOXOAUMBbIE
¢du3nueckre 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCThIE TEXHUYECKHUE YCTPOICTBA U U3MEPUTEIBHBICIIPUOOPHI IO CXEMaM U
CXEMaTHYHBIM PUCYHKaM (KHJIKOCTHBIHTEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, ABUraTEIh
BHYTPEHHETOCTOPAHHUsI, JIEKTPOCKOII, PEOCTaT), COCTABIISITh CXEMbl JIEKTPUUYECKUX Lemneil ¢
NOCJIEI0BATENbHBIM U NapauIeIbHBIM COSMHEHUEM JIEMEHTOB, pa3jinyas yCIOBHbIE 0003HAUEHHUS
AJIIEMEHTOB JIEKTPUUYECKHX LIETIEH;

IPUBOANUTH MPUMEPHI (HAXOJUTh HHPOPMALIUIO O PUMEPAX) MPAKTUIECKOTO HCII0JIb30BAHMS
(bu3nyecKuX 3HaHUH B MOBCEIHEBHOM JKU3HU JUIsl oOecrieueHns 0€30IacHOCTH MPU 00paLEHUH C
npubopaMy U TEXHUYECKMMHU YCTPOICTBaMU, COXPAHEHUS 30POBbS U COOIIOIEHUS HOPM
HKOJIOTMUYECKOTO MOBEICHMSI B OKPYXKAIOIIEH CPEE;

OCYIIECTBIISATh NOUCK UH(pOpMannu pusndeckoro cogepxanus B IHTepHeTe, HAa OCHOBE UMEIOLIUXCS
3HAaHUU U MYTEM CPaBHEHUS JONOJHUTEIbHBIX HICTOYHUKOB BBIICTATh HHPOPMALINIO, KOTOpast
SBJISIETCS IPOTUBOPEUUBOI MIIM MOXKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHIMOJIHEHUH YUEOHBIX 33/1aHUI HAayYHO-TIONYJISIPHYIO JUTEpaTypy GU3NIECKOTo
coJiepKaHusl, CIIPaBOYHbIE MaTepHalibl, pecypchl ceTu MIHTepHeT, BIajeTh npuéMaMu
KOHCIIEKTUPOBAHU TEKCTa, IpeoOpa3oBaHus HH(POPMALIUU U3 OJTHOU 3HAKOBOH CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KpAaTKHE YCTHBIE COOOIIEeHHs, 0000111asi THPOPMAIUIO U3
HECKOJIbKUX UCTOYHUKOB (PH3UUECKOTO COJIEPIKAHMsI, B TOM YUCIIE IYOJIUYHO MPEICTABIATh
pe3yNbTaThl IPOEKTHOM WUIIH UCCIIEI0BATENbCKON AEITEIbHOCTH, IPU 3TOM I'PAMOTHO HCIIOJIb30BATh
U3y4EHHBIN MOHATUHHBIN anmnapar Kypca (pU3uKH, COPOBOXKIATh BBICTYIJICHHE TPE3CHTAIUEH;

IIPY BBIITOJIHEHUH Y4EOHBIX MPOEKTOB M UCCIIEAOBAHUM (PU3MYECKHX MPOLIECCOB PACIPEALIIATh



0053aHHOCTH B rpymnme B COOTBETCTBUH C IMOCTABJICHHBIMU 3aia4yaMU, CIICANTDL 3a BBIIIOJTHCHHUEM IlJIaHa
nencTBuil u KOPPCKTHUPOBATH €ro, aICKBATHO OLICHUBATH COOCTBEHHBII BKJIaZd B ACATCIIBHOCTD I'PYIIIIHI,
BbBICTPAWBATb KOMMYHUKATHUBHOC BSaHMO,Z[efICTBHC,HpOﬂBHHH TOTOBHOCTD pa3p€iaTb KOH(l)J'II/IKTBI.

K xonmy oOyuyenus B 9 kjiacce rmpeMeTHbBIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPAXKATh
c(OPMHPOBAHHOCTh y O0YHAIOIIUXCA YMEHUI:

UCTIONIb30BATh MOHATHS: CHCTEMa OTCUETa, MaTepuaibHask TOUKA, TPAEKTOPHS, OTHOCUTEILHOCTD
MEXaHUYECKOTO JABMKEHUs, Aeopmarus (yrpyras, miiacTudeckas), TpeHue, IEeHTPOCTPEMUTEIBHOE
YCKOpEHHE, HEBECOMOCTD U MEPErpy3KH, LEHTP THKECTH, a0COIIOTHO TBEPOE TEINO, LIEHTP TSHKECTH
TBEPAOTO Tella, paBHOBECHE, MEXaHWYECKUE KOJICOAHHS U BOJIHBI, 3BYK, HH(PA3BYK U yIbTPA3BYK,
AIIEKTPOMArHUTHBIE BOJIHBI, IIKAJIa AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1aTbHO30PKOCTb,
CIIEKTpPBI CITYCKaHUS ¥ NOTJIOUIEHUS, alb(a-, 0eTa- 1 raMMa-u3IydeHHs, U30TOIbI, SAepHas
SHEPreTHKa;

pas3nnyath SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSAMOIMHEWHOE ABIKEHHE, PABHOYCKOPEHHOE
NPSMOJIMHEIHOE ABMKEHUE, CBOOOIHOE TaJeHNE T, PABHOMEPHOE JIBI)KEHHE T10 OKPY>KHOCTH,
B3aUMOJIEHCTBHUE TeJl, PEaKTUBHOE JIBUKEHHE, KOJIeOaTeIbHOe IBUKEHHE (3aTyXarolue U
BBIHYX/ICHHBIE KOJIe0aHMUs1), Pe30HAHC, BOJIHOBOE ABIKCHUE, OTPAKEHUE 3ByKa, IPSMOIMHEHHOE
pacipocTpaHeHHe, OTPaKCHNE U IIPEJIOMIICHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAKECHUE CBETA,
pa3noxeHue Oesoro cBeTa BCIEKTP U CIIOKEHUE CIIEKTPAIbHBIX IIBETOB, IUCIIEPCHUS CBETA,
€CTEeCTBEHHAS PaIMOAKTUBHOCTh, BOSHUKHOBEHHE JINHEHYATOTO CIIEKTPAM3ITydeHHs) TIO OMTUCAHUIO X
XapaKTEePHBIX CBOWCTB M HA OCHOBE OIBITOB,IEMOHCTPUPYIOIIUX AaHHOE (pr3nYecKoe SBICHHE;
pacro3HaBaTh MPOSBICHNE U3YYCHHBIX (PU3UYECKUX SIBICHUN B OKPYKAIOIIEM MUPE (B TOM YHCIIE
(u3nyeckue SIBICHNS B IPUPOE: PWIMBBI M OTIMBEIL, ABHKEeHHUE Tu1aHeT COTHEYHOH CHCTEMBI,
PEaKTHBHOE JIBUKECHUE KUBBIX OPTaHU3MOB, BOCIIPUATHE 3BYKOB )KUBOTHBIMH, 3€MJIETPSICEHUE,
CeliCMHYECKHE BOJIHBI, IlyHAMH, 9XO0, IIBETa TEJl, ONTUYECKHUE SBJICHUS B IPUPOJIE, ONOJIOrHYECKOEe
JeficTBUE BHIUMOTO,yIbTPA(pHOIETOBOTO U PEHTTEHOBCKOTO U3ITyYeHHU, €CTECTBEHHBIN
pPaaHOaKTHBHBIN (POH, KOCMHYECKHE JTy4YH, PaIMOAKTUBHOE U3TYUYCHHE IPUPOIHBIX MUHEPAJIOB,
JIeiCTBUE PaIMOAKTUBHBIX M3JIy4E€HUI Ha OPraHu3M YeJIOBEKa), IIPH 3TOM IEPEBOIUTH MIPAKTHYECKYIO
3a71a4y B yueOHYIO, BBICIIATh CYILIECTBEHHBIC CBOWCTBA (MMPU3HAKN) (DU3NUECKUXIBIICHHIA;

OIMCHIBATH U3yYCHHBIE CBOMCTBA Te U (PU3NUYECKHE SBICHUS, HCIIONB3Ys (pU3HUECKre BeTHINHBI
(cpenHsist © MTHOBEHHAsl CKOPOCTh Tejla IPU HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, TepEeEMELICHNE,
IyTh, yIJIOBask CKOPOCTh, CHJIA TPEHNUS, CHJIA YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOHOTO
naJIeHus], BEC Teja, UMIYJIbC Tella, UMITYJIbC CHUJIbI, MEXaHWYecKast padoTa U MOILHOCTb,
NOTEHIMATIBbHAS YHEPT U TEJIA,TOTHATOTO HaJl TOBEPXHOCTHIO 3eMJIH, IOTEHIIMATBHAS DHEPTUS CIKATON
NPYKUHBI, KHHETUYECKast YHEPIUs, TOJIHAs MEXaHHUECKasi SHEPTHs, IEPUOJT U YacTOTa KoJeOaHHi,
JUTMHA BOJIHBI, TPOMKOCTH 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, TIOKA3aTeNb MPEIOMIICHHUS CPEIbI),
IpY ONMCaHUU NPAaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICT UCIOIb3YEMbIX BEJIMYMH, 0003HAYECHUS U
€IMHUIIB (PU3UIECKUX BEJTHMUNH, HAXOAUTh (POPMYIIBI, CBSA3BIBAIOIINE TAHHYIO (GU3NIECKYIO BETUIUHY
C IpyTMMH BEJIMYMHAMU, CTPOUTH I'paMKU U3YUEHHBIX 3aBUCUMOCTEN (PM3NUECKUX BEIHYUH;
XapaKTepu30BaTh CBOMCTBA TeM, (PU3MUECKHUE SIBIICHHUS U MPOILIECCH, HCIIOMB3YsI 3aKOH COXPaHEHHS
HHEPIUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIUI CYNEPIO3ULIUHN CUJI, IPUHIUIT OTHOCUTEIBHOCTH
["anmnes:, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS UMITYJIbCa, 3aKOHBI OTPAKEHUS M MTPEJIOMIICHHUS CBETA,
3aKOHBI COXPAaHEHHsI 3apsI0BOTO U MACCOBOT'0 YMCEII IPHU SACPHBIX PEAKLHUAX, IPU ITOM JIaBaTh
CJIOBECHYIO (DOPMYIIMPOBKY3aKOHA U 3aIHCHIBATH €T0 MATEMaTHUECKOE BBIPAKCHNE;

OOBICHATH (PU3UUECKUE MPOLIECCH M CBOIMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYaIUi
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISIBIISATH IPUYNHHO-CIIECICTBEHHBIE CBSI3H, CTPOUTH
00BsICHEHUE U3 2—3 JOIMYECKHX IIaroB C ONMOpPOoil Ha 2—3 U3yYEHHBIX CBOMCTBA (PU3UYECKUX SIBICHUH,
bu3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pewath pacy€THbIe 3a7a4u (OMHUPAIOIIUEcs Ha CUCTEMY U3 2—3 ypaBHEHMIA), UCTIOIb3YsI 3aKOHBI U
(bopMyITBI, CBS3BIBAIOIINE (PH3NUECKUE BETMUMHBL: HA OCHOBE aHAIIN3a YCIIOBUS 3a/1a4H 3aIMChIBATh
KpaTKoe YCJIOBUE, BBIABIATH HEJJOCTAIOIINE UK N30BITOYHBIE TaHHBIE, BEIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOMMBIE JIJISl PEIICHUS, TPOBOUTH PACUETHI M OIICHUBATh PEATMCTHYHOCTH ITOYYEHHOTO
3HA4YCHUsT (PU3NIECKON BETMUNHBL,

pacrio3HaBaTh Ipo0IeMbl, KOTOPbIE MOKHO PELIUTh MPHU TOMOIIU (PU3HUECKUX METOAOB, HCIOIb3YS



OTMCAaHUE UCCIIEA0BaHNUS, BBIICISTH IPOBEPSEMOE MPEATNON0KEHHIE, OLIEHUBATH IPABUIBHOCTD
MOPSIKANPOBEICHUS UCCIIEIOBaHMS, 1€1aTh BBIBO/IbI, MHTEPIPETUPOBATH PE3yJIbTaThl HAOIIOJCHUN 1
OTIBITOB;

IIPOBOJUTH OTIBITHI 110 HAOMIOACHUIO GU3NUYECKUX SABICHUNA WK (PU3NYECKUX CBOMCTB Tel (M3yYeHHe
BTOpOT0 3akoHa HbI0TOHA, 3aKOHA COXpaHEHUs YIHEPTHH, 3aBUCUMOCTh Tepro/ia KoieOaHui
IPYKUHHOI'O MasiTHUKA OT MAccChl Ipy3a U )KECTKOCTH MPYKUHBI 1 HE3aBUCUMOCTb OT aMILIUTY/Ibl
MaJbIX KoJeOaHUl, IPAMOIMHEHHOE PACIPOCTPAHEHUE CBETA,pa3ioKeHue 0eIoro cBeTa B CIEeKTp,
U3y4eHHE CBOMCTB M300paKEHHS B TUIOCKOM 3€pKaJie ¥ CBOMCTB N300paykeHHs IIpeIMETa B
coOuparo1iei JT1H3€e, HaOJt0IeHUE CILTOIIHBIX U IMHEHYaThIX CIIEKTPOB U3IYUYCHHS): CAMOCTOSTEIILHO
coOuparh yCTaHOBKY U3 N30BITOYHOIO HaOOpa 000pyA0BaHUS, OMUCHIBATH X0/ OIBITA U €0
pe3ybTaThl, GOPMYIUPOBATH BEIBOI,

MIPOBOAUTH IIPU HEOOXOUMOCTHU CEPUIO MPSIMBIX U3MEPEHUH, OIpeIeNsis cpeHee 3HAaUeHUE
nu3MepsieMoi BeMnuuHbI ((POKYCHOE pacCTOSIHUE COOMPAFOIIIEH JIMH3bI), 000CHOBBIBAThH BHIOOP crocoba
U3MEpeHUs (U3MEPUTENBHOTO Ipubopa);

IIPOBOAMTD UCCIIEIOBAaHUE 3aBUCUMOCTEN (PU3NUYECKUX BETMYMH CHUCIIOJIb30BAaHUEM MPSIMBbIX
U3MepeHuil (3aBUCUMOCTh IyTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HaualbHOM
CKOPOCTH, Ileprojia KoJebaHuii MaTeMaTHueCKOTO MasiTHUKA OT JAJUHBI HUTH, 3aBUCUMOCTHYTJIA
OTpa)XKEHUsI CBETA OT yIJia MaJeHUs U yIia MpeIoMIICHHs OT yIila NaJeHus): IUIaHUPOBaTh
HCCJIEIOBAaHHE, CAMOCTOSITENIbHO COOMPAThYCTaHOBKY, (PUKCUPOBATH PE3YIbTAThl NOTYyYECHHON
3aBHCUMOCTH (PM3MUECKUX BEIMYHH B BUJIE TAOJIUI] U TPAPHKOB, 1€1aTh BHIBOJIBI IO PE3YJIbTaTaM
UCCIICIOBAHMS,

IIPOBOAMTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUUMH (CpEAHsIsl CKOPOCTh U YCKOPEHUE Tesa Npu
PaBHOYCKOPEHHOM JIBI)KEHUU, YCKOpEHHE CBOOOHOTO MaJeHUs, KECTKOCTh MPYKUHBI, KOIPPHUITUEHT
TPEHUS CKOJIBKEHUS, MEXaHN4eCcKasi padoTa U MOIITHOCTh, YaCTOTA U TMIEPHO KOIeOaHui
MaTEeMaTUYECKOTO U NMPY>KUHHOTO MAaITHUKOB, ONITHYECKas CUjia COOMPAIOIIEi TMH3bI, paAHMOaKTUBHBIH
($oH): IIIaHUPOBATh U3MEPEHUS, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY UBBIIIOIHSITH U3MEPEHNUS,
clenysl MPeAsIoKeHHON HHCTPYKIIMU, BEIUMCIISTH 3HAU€HNE BEIMUMHBI U aHAJIU3UPOBATH MOTYYCHHbBIE
pe3yJIbTaThl C Y4ETOM3aJaHHOW MTOTPEITHOCTH U3MEPEHU;

coOroaaTh MpaBuiia TEXHUKHU O€30MacHOCTH MPH paboTe ¢ 1abopaTOpHBEIMOOOPYIOBAHHEM;
pa3nu4aTh OCHOBHBIE IPU3HAKU U3YYEHHBIX (DU3MUECKUX MOJENIeN: MaTepraibHasi TouKa, aOCOIIOTHO
TBEPOE TEJI0, TOUCYHBIN UCTOYHUK CBETA, JIy4, TOHKas JIMH3a, [JIaHETapHask MOJENb aTOMa,
HYKJIOHHasI MOJI€JIb @aTOMHOTO Spa;

XapaKTepu30BaTh MPUHLUIIBI IEHCTBHS M3YUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOI Ha
UX ONHUCaHMs (B TOM YHUCIIE: COUAOMETP, JaTYUKU MOJIOKEHHUS, PACCTOSIHUS U YCKOPEHUS, paKeTa,
9X0JIOT, OYKH, IEPUCKOI, (hoToaNmapar, ONTHUYECKUE CBETOBOIbI, CIEKTPOCKOII, JO3UMETP, Kamepa
Bunbcona), ucnosb3ys 3HaHUS O CBOMCTBax (PM3NUYECKUX SIBICHUN U HEOOXOAUMbIE (PU3HUECKHE
3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbI U CXEMaTHUUHbIE PUCYHKH U3YUYEHHBIX TEXHUYECKUX YCTPOMCTB, M3MEPUTEIbHBIX
nprOOPOB U TEXHOJIOTUYECKUX MPOLIECCOB NP PEIICHUH YUeOHO--IPaKTHUECKUX 33/]au, ONTHUECKUE
CXEMBI JIJIs1 IOCTPOEHUSI U300paKeHH B MJIOCKOM 3epKajie U coOuparomien J1uH3e;

IPUBOANUTH MPUMEPHI (HAXOUTh HHPOPMALIUIO O TPUMEPAX ) MPAKTUIECKOTO HCIIOJIb30BAHMS
(bu3nyecKnX 3HaHUH B MOBCEIHEBHOM JKMU3HU JUIsl oOecrieueHns 0€30MacHOCTH MPU 00paIEHUH C
npubopaMy U TEXHUYECKUMHU YCTPOICTBaMU, COXPAHEHUS 370POBbS U COOIOIEHUS HOPM
HKOJIOTMYECKOTO MOBECHHSI B OKPYKAIOIIeH Cpejie;

OCYILECTBIISATh MOUCK MH(opMaIuu (puznyeckoro coaepkanus B IHTepHeTe, cCaMOCTOATEIHHO
bopMynupys MOUCKOBBIN 3allpOC, HAXOAUTH MYTH ONPEAETIEHUs JOCTOBEPHOCTH MOJIY4YEHHOM
UH(pOpPMAaILIUK Ha OCHOBE UMEIOIIMXCS 3HAHUN U JOTTOJTHUTEIbHBIX UCTOYHUKOB,;

MCIIOJIb30BATh MPH BBIMOJIHEHUN YUEOHBIX 3a/laHUi HAYYHO-TIOMYJIAPHYIO JTUTEPATypy (PHU3MUECKOro
COJIEpKaHus, CIIPABOYHbBIE MaTepHalIbl, pECYpChl C€TH MIHTEpHET, BIaseTh NpUéMaMu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus UH(POPMALIUK U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYTYIO;
CO03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHUs] HA OCHOBE HH(OPMAIIMU U3 HECKOIBKHX
HCTOYHUKOB (PU3UYECKOTO COAEPKAHUSL, TyOJIUUHO MPEJCTABIATh PE3YIbTaThl IPOEKTHOM WU
MCCIIEIOBATEIIbCKOUIESTENILHOCTH, TTPU 3TOM I'PAaMOTHO MCIIOJIb30BaTh N3y4YECHHBIMTTOHA TUAHBINA
anmapar u3y4aeMoro pasjena GU3MKU U COMPOBOXK/IATh BHICTYINICHHE MTPE3EHTALEH.



TEMATHYECKOE INTAHUPOBAHMUE 7 KIIACCA

Ne

KomnaecTBo gacos

DreKkTpoHHbIE (LUPPOBEIE)

H/H HanmenoBanue pa3aeyioB U TEM IPOTrpaMMblL Beero KOHTpOJ'IbeIe HpaKTI/I‘IGCKI/Ie O6pa3OBaTeJ'II)HI>Ie pecypeel
paboTHI paboTHI
Pa3znen 1. ®u3nka u e€ poJib B NO3HAHUHM OKPYKAIOIIEr0 MUpPa
butnuorexa I[TOK
11 Dusnka — Hayka o npuposie 2 https://m.edso0.ru/7f416194
butnunorexa [IOK
12 Pusnueckne B IHHbL 2 1 https://m.edso0.ru/7f416194
o butnunorexa [IOK
1.3  [EcrecTBeHHOHAYYHBIH METO/ IO3HAHUS 2 1 https://m.edso0.ru/7f416194
Hroro mo pazneny 6
Pa3nen 2. [lepBonayajibHbIe CBeeHHS O CTPOEHHH BelllecTBa
lbutdnunoreka IIOK
2.1 Crpoenue pemectsa 1 https://m.edso0.ru/7f416194
29 . lbubnuorexka [JOK
. JIBH)KEHME U B3aMMOACHCTBHE YaCTUIIBEIIECTBA 2 1 https://m.edsoo.ru/7f416194
bubnnorexa [JOK
2.3  |ArperaTHble COCTOSTHUS BEUIECTBA 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBU:KeHHMe ¥ B3aUMOAelCTBHE Tel
butnuorexa ITOK
3.1 Mexanuyeckoe piKenne 3 https://m.edso0.ru/7f416194
Bubnunorexa IOK
3.2 Huepuwms, macca, TUIOTHOCTD 4 1 https://m. edscl)_c[).ru 17§416194
Ibubmuoreka IIOK
3.3 Cuna. Bunpt cun 14 1 2 https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaBiieHne TBEPABIX TeJl, JKUKOCTEH U ra3oB



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

41 Jasnenue. [lepenaya naBieHus TBEPALIMU 3 Bubimorexa [IOK
' Te€IaMU, JKUIKOCTSIMU U ra3aMu https://m.edsoo.ru/7f416194
bubaunoreka [JOK
4.2 Jlanenue KUKOCTH 5 https://m.edsoo.ru/7f416194
butnuorexa I[TOK
43  AtMocdeproe naienne 6 https://m.edsoo.ru/7f416194
44 JleficTBHE )KUJIKOCTH U ra3a Ha MOrpyXKEHHOEB 7 3 Bubmmorexa LIOK
' HUX TEIO0 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 5. Pa6ora u MomHOCTh. JHEpPrust
bubnnorexa [JOK
51 Pabora 1 MoIIHOCTE 3 1 https://m.edso0.ru/7f416194
lbutnunoreka IIOK
5.2 TIpocTbie MEXaHH3MBI 5 1 https://m.edso0.ru/7f416194
bubnnorexa [JOK
5.3  Mexanueckas SHepris 4 1 https://m.eds00.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpemst 3
OBILEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 12



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

TEMATHYECKOE IINTAHUPOBAHHME 8 KJIACCA

KonnuectBo yacos

Ne HanmMeHoBaHMe pa3feoB U TEMIIPOrPAMMBIL OnexTpoHHbIE (U(PPOBEIE)
/i Beero Kontponbhere [pakTideckue 00pa3oBaTeIbHBIEPECYPCHI
paboTHI paboTHI
Pa3nen 1. TensioBble sAiBJIeHUS
11 C . 7 Bbubnnorexa [JOK
' TPOCHME H CBOMCTBA BEICCTBA https://m.edsoo.ru/7f4181ce
bubanoreka [JOK
12 Tenuospie mponecce! 21 1 5 https://m.edsoo.ru/7f4181ce
Hroro mo paznemy 28 1 5
Pa3nes 2. DileKTpuyecKkre 1 MATHUTHBIE SIBJIEHUS
21 DNEKTPUUECKUE 3aPSIbL. 7 1 Bubmmoreka [JOK
' 3apspKeHHBIC Tellad UX B3aMMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubaunoreka [JOK
2.2 IloCTOSHHBIN 3EKTPUUECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bubnnorexa [IOK
2.3 MarHuTHEIC AB/ICHHA 6 1 2 https://m.edsoo.ru/7f4181ce
24 e) 4 bubnuorexa [IOK
' JICKTPOMATHHTHAA HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37 2 11
PesepBHOE BpeMst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 16



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

TEMATHYECKOE IINTAHUPOBAHMHME 9 KITACCA

KommuectBo yacos

OnekTpoHHbIE (LUPPOBLIE)

IJ_IV/Q HauMenoBaHue pa3ienoB U TEMIPOTPaMMBbI Beero KontpossHsie HpaxTuyeckue 00pa3oBaTeIbHBICPECYPCHI
1 paboTEI padoThI
Pa3zgen 1. Mexannueckue sIBJICHUS
11 MexaHn4deckoe IBHKEHUE U CIIOCOOBI €ro 10 1 bubaunoreka [JOK
' OIMMCAHUS https://m.edsoo.ru/7f41a4a6
. bubnuorexa IIOK
12 B3anmonencTaue ren 20 1 3 https://m.edsoo.ru/7f41a4a6
bubaunoreka [JOK
13 3aKOHBI COXPAHEHNUS 10 3 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40 1 7
Paznen 2. Mexanuuyeckue KoJie0aHus M BOJTHDI
butnuoreka IIOK
2.1  Mexaundeckue KojaeOaHNs 7 3 https://m.edsoo.ru/7f41a4a6
bubnnoreka IIOK
2.2  MexaHHYeCKHE BOJIHBI. 3BYK 8 1 3 https:/m.edsoo.ru/7f41ada6
Hroro mo paznemy 15 1 6
Pa3nes 3. DJIeKTPOMarHuTHOE MoJie M JIEKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMArHUTHOE MOJIE U bubmoreka [IOK
3.1 eKT ;)OMarHHTHLIe BOJHLL 6 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6 2



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

Pasnea 4. CBeToBbIe ABJICHUSA

buonnorexa [JOK
4.1  3akoHBI pacIpOCTpaHEHUS CBETA 6 1 2 https://m.edsoo.ru/7f41ada6
bubanoreka [JOK
4.2  JluH3BI B ONTHYECKHE TTPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubanoreka [JOK
4.3  |Pa3noxenHue OEIOTO CBETA B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Htoro mo pazneny 15 1 7
Pa3nen 5. KBaHTOBBIE AIBJIEHUS
bubanoreka [JOK
51 VcnyckaHue U MOTJIONIEHUE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubaroreka [JOK
5.2 CTpoenne aToMHOTO s/1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubaroreka [JOK
5.3 “lnepHbIe peaKuuy / ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17 1 3
Paznen 6. [loBTopuTe/bH0-00001AI0IIMIT MOAYJIb
bubimoreka [IOK
6.1 TosTopenne u 0bobmenue 9 2 https://m.edsoo.ru/7f41a4a6
coJiepkaHus Kypca pu3nku 3a 7 — 9 Kimace
Hroro no pazneny 9 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 27



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

Y4ueOHuKu

1. ®U3UKA: 7-i1 knacc: yueouux/U.M. Ilepoimikun, A.W. IBanoB. — Mocksa:
[Ipocsemenune, 2024. — 239, [1] c. : un.

2. OU3UKA: 8-i1 knacc: yueonuk/M.M. Ileppiikun, A.U. iBanoB. — Mockaa:
[IpocBemenue, 2024. — 238, [2] c. : ui.

3. ®U3UKA: 9-i1 knacc: yueouux/U.M. I[lepoimkun, E.M. ['yrHuk. — Mocksa:
[IpocBemenue, 2024. — 319, [1] c. : uin.
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