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NNOACHUTEJIBHAS 3AIINCKA

OBIIAA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJIMETA «®U3UKA»

Pabouas nporpamma mno (usuke cocTaBiieHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yslbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeibHOIN IPOrpaMMBI,
npeacraBieHHbIX B DenepanbHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHIapTe OCHOBHOI'O 00111ero 00pa3oBaHus, B cOOTBETCTBMM ¢ KoHuenuei npenogaBanus
yuebHoro npeamMera «Dusnkay, a Taxke ¢ yuérom (enepanbHoil paboueil mporpaMMbl BOCTUTAHHUS.

Kypc ¢usnkn — cucrteMooOpa3yronuii A1l eCTeCTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIBKY (PM3NYECKHUE 3aKOHBI JIS)KaT B OCHOBE MPOILIECCOB U
SIBJICHHI, N3y4aeMbIX XUMHUEH, Onosorueii, acTpoHoMue u pusndeckoit reorpadueid. duznka — 3TO MpeaAMET, KOTOPHIH HE TOJIBKO BHOCUT OCHOBHOW BKJIAJ B
€CTECTBEHHO-HAyYHYI0 KapTUHY MHpa, HO M TIPEIOCTaBIIsieT Hamboiiee SICHbIE 00pas3lbl MPUMEHEHHsS HAaydyHOrO METOJa MO3HAaHWS, T € crnocola TMOIydeHUs
JOCTOBEPHBIX 3HaHUH o0 Mupe. Hakonen, ¢pu3nka — 3TO MpeaMeT, KOTOPbII HapsAAy ¢ APYTMMH €CTECTBEHHO-HAYYHBIMM MPEeIMETaMU JJOJDKEH AaTh HIKOJIbHUKAM
IpeJcTaBiIeHNue 00 yBIEKaTeIbHOCTH HAYYHOTO UCCIIEJOBAHUS U PAlOCTU CAMOCTOSTEILHOIO OTKPBITHSI HOBOTO 3HAHMUSL.

OpnHa U3 rmaBHBIX 33734 (PU3HYECKOro 00pa3oBaHUs B CTPYKTYpe 00Iero oopa3oBaHusi COCTOMT B (POPMUPOBAHUM €CTECTBEHHO-HAyYHON IPaMOTHOCTH U
MHTEpeca K HayKe Y OCHOBHOM Macchl 00y4YaroluXcsi, KOTOpbIe B JajbHeimemM OyayT 3aHATHl B CaMbIX pa3HO- 0Opa3HbIX cdepax nestenpHocTH. Ho He MeHee
BOXHOH 3a/aueil sIBIISCTCS BBIBICHUE W TOATOTOBKA TAJAHTIMBBIX MOJIOIBIX JIOACH UISl MPOJOIDKEHHS OOpa3oBaHUs W JNalbHEHIIeH mpodeccHoHaIbHOMI
JESTEIbHOCTH B 00JIaCTU €CTECTBEHHO-HAyUYHBIX MCCIEAOBAaHUNW M CO3JaHUM HOBBIX TEXHOJIOTMHA. COrjacHO NPUHATOMY B MEXKIYHapOJHOM COOOIIECTBE
ompeneneHuto, «EcTecTBeHHO-HAy4YHAss TPAMOTHOCTh — 3TO CHOCOOHOCTH YEJIOBEKA 3aHMMATh AKTUBHYIO TPAKJAHCKYIO MO3UIUIO MO OOIIECTBEHHO 3HAYMMBIM
BOIIPOCaM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMH, U €r0 TOTOBHOCTh MHTEPECOBATHCSI €CTECTBEHHO-HAYUYHBIMU uaesiMU. HaydHO rpaMOTHBIN 4eI0BEK CTPEMUTCS
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXJICHHM INpOOJIEeM, OTHOCALIMXCS K €CTECTBEHHbIM HAayKaM M TEXHOJIOTHSM, 4TO TpeOyeT OT Hero Ccieayrolmx
KOMIIETEHTHOCTEH:

® HAay4HO OOBSICHSTH SIBICHUS,
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BaHUS,
® HHTEPHPETUPOBATH JAHHBIE M UCIIOJIb30BAaTh HAyUHbIE JOKA3aTEIbCTBA ISl TOJYYEHHUS BHIBOIOBY.

N3yuenne pusmku ciocoOHO BHECTH peIIAOINi BKIaA B POPMUPOBAHUE €CTECTBEHHO-HAYUYHOM IPaMOTHOCTH 00YUarOIIUXCSL.

HEJIN U3YUYEHUSA YYEBHOTI'O ITIPEJIMETA «®U3UKA»

[enu nzydyenus pusmku:

® [pUOOpEeTeHHEe HMHTEepeca U CTPeMJICHHS OOy4aroIuXcs K HAyYHOMY H3yYEHHMIO TIPUPOABI, pa3BUTHE MX HWHTEJUIEKTYalbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN;
pa3BUTHE IPEICTABICHUN O HAYUHOM METO/I€ NTO3HAHUS 1 (OPMHUPOBAHUE HCCIIET0BATENHCKOTO OTHOLIEHHS K OKPYKAIOIIUM SIBJICHUSIM;
(dbopMHpOBaHHE HAYYHOTO MUPOBO33PEHHUS KaK Pe3ysibTaTa U3y4YE€HHUSI OCHOB CTPOCHHUS MaTepHH U (GyHAAMEHTAIbHBIX 3aKOHOB (PU3HKH;
(dbopmMHpoBaHUE MPEACTaBICHUHN O PO PU3UKH JUTS Pa3BUTHSI JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHI;
pasBUTHE MPEJCTABICHUN 0 BO3MOXKHBIX cepax Oyayiiei npodeccoHalbHOM 1eATebHOCTH, CBSI3aHHOM ¢ (pU3HKOM, MOATOTOBKA K JajbHEeHIIeMy

00y4YeHHIO B 3TOM HarpaBlieHHH. JOCTHXKEHHEe 3TUX Ieiell Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs 00ECIICUMBACTCS PEIICHUEM CIICTYIOIIUX
3a7ay:

L4 HpI/IO6peT€HI/Ie 3HAHUM O JAUCKPCTHOM CTPOCHUH BCUICCTBA, O MCXAHUYCCKUX, TCIIJIIOBBIX, SJICKTPUUCCKHUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUAX,



e npuoOpeTeHne YMEHUI OMKUCHIBATh U OOBICHITH (PU3NUECKHE SABJICHUS C UCIIOIb30BAHUEM IOJYYE€HHBIX 3HAHUM;

® OCBOCHME METOJIOB pEUICHHS MPOCTEUIINX PAaCUETHBIX 33/1a4 C UCIIOJIb30BaHUEM (DPU3HUECKUX MOJENEH, TBOPUECKUX U MPAKTUKO-OPHUEHTUPOBAHHBIX
3a/1ay;

® pa3BUTHE YMEHHUI HaAOIIOJATh MPHUPOAHBIC SBJICHHUS U BBIIOJIHATH OMbBITHL, JAOOpPAaTOpHbIE PabOThl U SKCIEPUMEHTAIBHBIE HCCIIEOBAHUS C
HCIIOJIb30BaHUEM U3MEPUTEIbHBIX MPUOOPOB;

e OCBOEHHE MPUEMOB pabOTHI ¢ HHPOpPMaLUEH (PU3NIECKOTO COJePKAHNUS, BKIIOYasi HHPOPMALIUIO O COBPEMEHHBIX JOCTIKEHUSIX (PU3MKH; aHATN3 U
KPUTHYECKOE OLICHUBAaHNE HH(OpMaIm;

® 3HAKOMCTBO cO cdepamu TpohecCHOHATBLHOU NEATENbHOCTH, CBSI3aHHBIMH C (DU3UKOW, U COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAaHHBIMH Ha
JOCTHKEHUSIX (PU3HUECKON HAYKU.

MECTO YYEBHOI'O ITIPEJMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OOO ¢Qusmka sBisercs o0sA3aTeNbHBIM IMPEIMETOM Ha YpOBHE OCHOBHOro obmero oOpasoBaHus. JlaHHas mnporpamma
IperycMaTpuBaeT u3yyeHue pu3nku Ha 0a30BOM ypoBHE B 00bEMe 238 1 3a Tpu roja o0yueHus, o 2 4 B HeJeN0 B 7 U 8 Kilaccax v 1o 3 4 B Hejento B 9 kiacce. B
TEMaTHYECKOM IUTAHUPOBAHUM 17151 7 U 8 KJIACCOB MPEIIONIATaeTCs pe3epB BPEMEHHU, KOTOPBIH YUUTENIb MOKET HCIIOIB30BATh 110 CBOEMY YCMOTPEHHIO, a B 9 Kiacce
— IOBTOPUTEJILHO-0000IIAI0INN MOTYIIb.

COJEPKXAHUE YYEBHOI'O ITIPEJJMETA

7 KJIACC

Pa3nes 1. ®u3nka u e€ posib B NO3HAHUM OKPY/KAIOLIEro MHUpa

®uznka — Hayka o npupojie. SABnaenus npupoasl. Gusndeckue ABIEeHUSA: MEXaHUYECKUE, TETJIOBbIE, JIEKTPUUECKHUE, MarHUTHBIE, CBETOBbBIE, 3BYKOBBIE.

O®uznyeckue BennuuHbl. M3mepenne pusnueckux BennunH. @usnueckue npuodopsl. [lorpeniHocts n3Mepennii MexnyHapoiHas cuctemMa eIuHULL.

Kax ¢usuka u npyrue ectecTBeHHbIE HAyKH M3y4aroT Impupony. EcTecTBeHHO-Hay4dHBIH METOJ MO3HAHMsS: HAaOII0AeHHEe, TOCTAHOBKAa HAyYHOTO BOIPOCa,
BBIJIBUKEHUE TUIIOTE3, SKCTIEPUMEHT I10 MPOBEPKE TUIOoTe3, 00bsACHEHHE HabIr01aeMoro siBjaeHus. Onucanue GU3NYeCKHX SIBICHUH ¢ TOMOIIBIO MOJENEH.

Hemoncmpayuu

1. MexaHnueckue, TEIIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHMUS.

2. ®usnueckue npruOOpsI ¥ MpoLEAypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U IIU(PPOBBIM MPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1. Onpenenenue neHsl JeJIeHUs MIKaIbl K3MEPUTEIBLHOTO MPHOOpa.

2. IsmMepeHue pacCTOsSHUAMN.

3. 3mepenne 00bEMa )KUIKOCTH U TBEPIOTO Tea.

4. OnpeneneHue pazMepoB MajbIX TEIl.

5. 3Mepenue TeMieparypbl Ipy NOMOLIM KUAKOCTHOI'O TEPMOMETPA U 1aTYMKA TEMIIEPATYPHI.

6. IIpoBeneHue uccae10BaHusI 10 MIPOBEPKE THITOTE3bI: AAJBHOCTH MMOJIETA MIAPUKA, MTYIIEHHOT0 TOPU30HTAIBHO, TEM OOJIbIIe, YeM OOJIbIIIE BBICOTA ITyCKa.



Pa3nean 2. [lepBoHayaibHbIe CBeIeHUS 0 CTPOCHHH BellleCTBA

CrpoeHnue BemecTBa: aToMbl U MOJIEKYJIBI, UX pa3mepbl. ONBITHI, JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBukenue yacTuil BerecTBa. CBsi3b CKOPOCTH JIBIXKEHUS YaCTHUII C TEMIIEpaTypoil. bpoyHoBckoe nBmxkenue, nuddysus. BzaumonericTBrue 4acTHI] BENIECTBA:
MIPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHbie COCTOSIHUS BEIIECTBA: CTPOCHHE T'a30B, KUIKOCTEH U TBEPABIX (KPUCTALTNYECKUX) Tell. B3auMOCBA3b MEXAy CBOMCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSIX U UX aTOMHO-MOJIEKYIISIPHBIM cTpoeHueM. OCOOCHHOCTH arperaTHbIX COCTOSTHHIA BOJIBI.

Hemoncmpayuu

1. HabmoieHue OpOyHOBCKOTO JTBHYKEHHUSI.

2. Habmonenue nuddy3um.

3. Habnronenue siBieHUu, OOBSACHSIIOUINXCS MPUTSHKEHUEM HITM OTTAIKMBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnuvie pabomot u onvimul

1. Onenka auamMerpa aroMa METOI0M PSIIOB (¢ UcIoyib3oBaHueM (hoTorpadumii).

2. OnbITHI O HAOIIOJEHUIO TEIIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKEHHUSI.

Pasznen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl

Mexanunueckoe aBukeHue. PaBHomepHoe u HepaBHOMepHOEe aBUKeHHE. CkopocTb. CpeaHsisi CKOPOCTh NP HEPAaBHOMEPHOM JBMKEHUHU. Pacuér nmytu u
BPEMEHHU JIBUIKECHHUSL.

SIBnenue nHEepuMK. 3aKOH UHEPIHU. B3anMoeiicTBrE Tel Kak MPHUYMHA U3MEHEHHS CKOPOCTH JBMKEHUS Tell. Macca kak Mepa MHEpTHOCTH Tena. [[noTHocTh
BemecTBa. CBs3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJT B €JUHUIIE 00bEMA BEIIECTBA.

Cuta Kak XxapakTepUCTHKA B3auMoAecTBUA Ten. Cuia ynpyroctu u 3akoH ['yka. 3mepeHne Ciiibl ¢ TOMOIIBIO TMHAMOMETpA. SIBJICHHE TATOTEHUS U CUJia
Tsokectu. Cuila TSHKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocts. CrioxkeHue cuil, HallpaBIEeHHBIX 110 OJHOM npsiMoi. PaBHozeicTByomas cui. Cusa TpeHus.
Tpenue ckonbxxeHus u TpeHue nokos. Tpenue B npupoze u texuuke (MC).

Hemoncmpayuu

1. HaOmronenrne MEXaHUYECKOTO IBYKEHUS TEA.

2. I3MepeHue cCKopoCTy MPSMOJIMHEIHOTO IBH>KCHHUSL.

3. HabmtoieHue sIBICHUS WHEPIIUH.

4. HaGmroieHre u3MeHEHUsl CKOPOCTH MPH B3auMOIeHCTBUU Tell. 5. CpaBHEHUE MacC MO B3aUMOJICHCTBHUIO TEI.

6. ClioeHue CUIl, HalpaBJIE€HHBIX 110 OJTHON IPSIMOM.

Jlabopamopnwvie pabomovt u onvimul

1. Onpenenenne CKOPOCTH PaBHOMEPHOTO JBIKEHUS (IIapHKa B )KUIKOCTH, MOJETHU dJIEKTPUIECKOT0 aBTOMOOWIIA U T. II.).

2. OmpenesneHne cpeiHel CKOPOCTH CKOMBKEHHs OpyCKa WIIH MIapUKa 10 HAKIIOHHOM MI0CKOCTH.

3. Onpenenenne MIOTHOCTU TBEPIOTO TeNA.



4. OnbITHL, IEMOHCTPUPYIOLINE 3aBUCUMOCTh PaCTsHKEHHS (1e- GOpMaLiu) MPYKUHBI OT MPUIIOKEHHOMN CHITBI.
5. OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHHS OT Beca Tejla M XapaKTepa CONPUKACAIOLINXCS TOBEPXHOCTEN.

Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETUYEeHUS AaBiieHus. /laBnenue raza. 3aBUCUMOCTD JIaBlIieHUS ra3za oT 00béMa, Temnepatypsl. [lepenaua gaBneHus
TBEPABIMU TENlaMU, KUAKOCTAMHU W razamu. 3akoH [lackams. [TneBMaTHueckne MamvHbL. 3aBUCUMOCTb JABJICHUS KHUAKOCTU OT TIyOuHBL. ['mapoctaruueckuit
napajokc. Coobmatonuecs cocynbl. ['uapaBinueckue MeXaHU3MBbI.

Atmocdepa 3emnu u atMmocdepHoe naBieHue. [IpuunHel cyniecTBoBaHus BO3AYIIHOM o0omouku 3emiu. OnsiT Toppuuennu. M3mepenue armochepHoro
naBiieHHsl. 3aBUCUMOCTh aTMOC(EPHOT0 JaBICHUS OT BBICOTHI HAJl ypoBHEM Mopsi. [Ipubopsl 11 n3MepeHus: atMoc(hepHOro JaBiIeHHUS.

JelicTBUE KUJKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJo. BeiTankuBaromas (apxumenosa) cuia. 3akoH Apxumena. [lnaBanue Ten. Bo3ayxormnaBanue.

Hemoncmpayuu

1. 3aBUCUMOCTbH /1aBJICHUS T'a3a OT TEMIIEPATYPBHI.

2. Ilepenaya naBiaeHUs )KUJKOCTHIO U Ta30M.

3. Coobmarommecs cocyasl. 4. ['uapaBinyeckuii mpecc.

5. IIposiBieHue necTBUss aTMOCHEPHOTO TaBJICHHS.

6. 3aBHCUMOCTb BBITJIKHBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTH TeNa U IUIOTHOCTHU KHUIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOLIEN CUJIbI BECY BHITCCHEHHOM KUJIKOCTH.

8. YcioBue Mmi1aBaHus Tell: MJIABAHUE WM MTOTPYKEHHE TeJl B 3aBUCUMOCTH OT COOTHOUIEHUS IJIOTHOCTEH TeJla U AKUJKOCTH.

Jlabopamopuvie padomol u onvimul

1. HccnenoBanue 3aBUCUMOCTH Beca TejIa B BOJIE OT 00bEMA MOrPYKEHHOHN B KUAKOCTh YaCTHU TeJa.
2. OmnpeneneHye BHITAIKUBAIOIIEH CUJIbI, IEHCTBYIOLIEH Ha TENO, MOTPYKEHHOE B KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIBI, IEHCTBYIO- 1€ HAa TEJIO B AKHUAKOCTH, OT MACChl TeJa.

4. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHUJIbI, IEUCTBYIOLIEH HA TEJIO B )KUJIKOCTH, OT 00BbEMA MOTPYKEHHON B )KUIKOCTh YaCTH TEa
U OT IUNIOTHOCTH >KUJIKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJKH U ONPEAEIEHUE €€ IPy3010IbEMHOCTH.

Pa3pnen 5. PaGoTra 1 MOIHOCTB. JHeprus

Mexanuueckast pabota. MOIIHOCTb.

[TpocThie MeXaHU3MBI: pblYar, 0JIOK, HaKJIOHHas! TUIOCKOCTh. [IpaBuio paBHoBecus pblyara. [IprMeHeHne npaBuia paBHOBECHS phluara K 0JI0Ky. «30J0T0e
npaBmiio» Mexanuku. KIIJ[ mpocTeix Mmexanu3moB. IIpocTsie MexaHu3Mbl B OBITY U TEXHHUKE.

Mexanunueckas sHeprus. Kunernueckas u noteHnuanbHas sHeprusi. [IpeBpanienre oJHOro BHAa MEXaHUYECKOW SHEPruu B JIpYyroi. 3aKOH COXpaHEHUs
SHEPTUH B MEXAHHUKE.

Hemoncmpayuu

1. ITpumepsl MPOCTHIX MEXAHU3MOB.



Jlabopamopusie pabomsl u onvimot
1. Onpenenenne pabOTHI CHIIBI TPEHUS PH PAaBHOMEPHOM JBMKEHUH TEJIa IO TOPU30HTAIEHONM TOBEPXHOCTH.

2. UccnenoBanue ycnoBuil paBHoBecHs poiuara. 3. Mamepenune K111 HakIOHHOM JIOCKOCTH.
4. N3yyeHue 3aK0OHa COXpaHEHHS] MEXaHUYECKON IHEPTHH.

8 KIIACC

Pa3pgen 6. TensioBbIe sIBJICHUS

OCHOBHBIEC TIOJIOKEHUSI MOJEKYJSIPHO-KMHETHUYECKOW TEOPHH CTPOCHMS BellecTBa. Macca M pa3Mepbl aTOMOB U MOJEKyJ. OIBITHI, MOATBEPKAAIOLIIE
OCHOBHBIE ITOJIOKEHHS MOJIEKYJISIPHO-KHHETUIECKOM TEOPHH.

Mogenu TBEPIOTO, KUAKOTO M Ta3000pa3HOro cocTostHUMi BemiectBa. Kpucrammmueckue n amopdusie Tena. OObSCHEHHE CBOMCTB ra3oB, KHIKOCTEH U
TBEPBIX TEJ HA OCHOBE MOJI0KEHUH MOJIEKYIIIPHO-KHHETHYeCKoW Teopun. CMayrBaHUe U KaWUISPHBIE SBJICHUS. TerIoBoe pacIMpeHne H CoKaTHe.

Temneparypa. CBsi3b TeMmepaTrypsl CO CKOPOCTBIO TEIUIOBOTO JIBM)KEHHS 4acTHil. BHyTpeHHss sHeprusi. CriocoObl M3MEHEHUS BHYTPEHHEH SHEprumu:
TEIUIonepeiavya U CoBepIIeHne padoThl. Busl Teruionepeaayn: TemIonpoBOAHOCTh, KOHBEKIIUS, U3TyUCHHUE.

KomnyectBo TemnoTel. YaenbHas TEMIOEMKOCTh BellecTBa. 1emiooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE TemyioBoro Oananca. IlmaBnenwe u
OTBEpJICBAaHHE KPHUCTAIMYECKUX BEIIECTB. YAelbHAs TerloTa IutaBieHus. [lapooOpasoBanume m kouzaeHcanus Vcmapenwme. Kumenuwe. YnenbHas TeruioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUIICHUS OT aTMOC(HEPHOTO AaBICHHS.

BrnaxnocTs Bo3ayxa.

DHeprus TOIUIMBA. Y JIeTIbHAs TEIUIOTa CTOPAHUSL.

[puHuuns! padotel Terosix asurarenei KI1J] rermoBoro nsurarens. TermoBele IBUraTeNy U 3alIUTa OKPYKAFOIIEH CPEe/Ibl.

3aKOH COXpaHEHUs U MPEBPAICHUS] SJHEPTHH B TEIUIOBBIX MPOIECccax.

Hemoncmpayuu
. HaGmronienne 6poyHOBCKOIO IBUKEHHUS.

. Habmronenue nudoysum.

. Habmoenue siBleHUi cMauynBaHus M KalMJUIIPHBIX SBJICHUH.

. Habmronenue TemnaoBoro pacmmpeHus Ted.

. I3MeHeHne naBneHns ra3a Mpu U3MEeHEeHHH 00bhEMa 1 HarpeBaHUH WITH OXJIAXKICHUH.
. [IpaBua M3MEpeHUs: TEMITEPATYPHI.

. Bugel Teronepenaun.

03 N L AW —

. OxJtaxxieHue mpu COBEPIICHUH paOOTHI.

9. HarpeBanue nipu coBepiiieHUH padoThl BHeITHUME cuiiamu. 10. CpaBHEHUE TeTTOEMKOCTEH pa3InYHBIX BEIIECTB.
11. HaOmrogenue KUIIEHHU.

12. HabnrogeHre moCcTOSIHCTBA TEMIIEpaTyphl MIPH TIABJICHHH.

13. Mojenu TEIUIOBBIX JBUTATEICH.



Jlabopamopusie pabomsl u onvimot

. OnbITH IO OOHAPYKEHUIO IEHCTBUS CHJI MOJIEKYIISIPHOTO MIPUTSKEHHUS.

. OnBITHI IO BBIpAIMBaHUIO KPUCTAJUIOB IOBAPEHHOW COJIM WM caxapa.

. OnbITh! 10 HAOJIIOAEHUIO TEMJIOBOTO PACIIMPEHUs ra30B, KHUJIKOCTEN U TBEPBIX TEI.

. Onpenenenuie 1aBiieHUs BO3Ayxa B OaJIJIOHE MINPULIA.

. OnBITHL, IEMOHCTPUPYIOLINE 3aBUCUMOCTH JIaBJICHUS BO3/1yXa OT €ro 00bEMa U HarpeBaHUs MITH OXJIKICHHUS.

. [IpoBepka runoTessl JIMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOMKA KHUJIKOCTH B TEPMOMETPUUECKOH TpyOKe OT TeMIepaTyphl.
. HabnroieHne n3MeHeHus: BHyTPEHHEN SHEPTUU Tejla B pe3yNbTaTe TEIUIoNepeadl U padoThl BHEIIHUX CHIL.

. UccnenoBanue siBjIeHUs TEMJI000MEHa ITPU CMEIINBAHUM XOJIOAHON U ropsyeil BOJbI.

03 N L AW N —

9. OmpeneneHue KOJIMYECTBA TEIIOTHI, MOJIYYEHHOT'O BOJON MPU TEINIO0OOMEHE C HarpeThIM METAININYECKUM IHIINHIPOM.
10. Onpenenenue yaenpHOU TEII0EMKOCTH BenlecTBa. 11. MccnenoBanue nporecca ucnapeHus.
12. Onpenenenre OTHOCUTENIBHOM BIAXHOCTH Bo3ayxa. 13. OnpeneneHue yaeiabHOM TeIIOThI IUIABJIEHUS JIba.

Pasznen 7. diekTpruyeckne 1 MArHUTHbIE SIBJICHUSA

Onektpuzanusi Ten. J[Ba poma 3EKTpUYECKUX 3apsiioB. B3ammopeiicTBue 3apsbkeHHBIX Tedl. 3akoH KyioHa (3aBUCHMMOCTH CHJIBI B3aUMOJCHCTBUS
3apsAKCHHBIX TCJI OT BEJIMYUHBI 3apsAa0B U paCCTOAHUSA MCKIY TCJIaMI/I).

DnekTpuueckoe nose. Hanpsxk€HHOCTH 2JIeKTpUUecKoro moJjs. [IpuHImn cynepno3uinn 3JIeKTPUISCKUX MoJiel (Ha Ka4eCTBEHHOM yPOBHE).

Hocurenn snexkTpuyeckux 3apsioB. DleMEHTapHbId 3jeKTpuueckuil 3apsna. CrtpoeHue aroma. [IpoBOOHUKM M IUAIEKTPUKUA. 3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3aps/a.

3H€KTpI/I‘-IeCKI/II71 TOK. ¥YCIIOBHSA CYHICCTBOBAHUA JBJICKTPUYICCKOTO TOKaA. HCTOYHUKH TOCTOSHHOTO TOKA. Z[eﬁCTBHH QJICKTPHUYCCKOI'0 TOKa (TCHHOBOG,
XHUMHUYCCKOC, MarHI/ITHoe). 9HeKTqueCKHﬁ TOK B XKUJKOCTAX U ra3ax.

Onektpuueckas menb. Cuia Toka. DnekTpuyeckoe HampsbkeHue. COnmpoTHBIICHUE MPOBOJIHUKA. YEIHHOE COMPOTHUBIICHHE BeliecTBa. 3akoH Owma s
yuacTka nemnu. [locnemoBaTensHOe U MapauieIlbHOE COSTUHEHNE TIPOBOIHHKOB.

Paborta u MoiHOCT AneKkTpruyeckoro Toka. 3akoH Jlxoyns— JleHna. DnaexkTpuueckre Henu U MOTpeOUTeNnu 3JeKTpruuecKkoi s3Hepruu B ObITy. KopoTkoe
3aMBIKaHHCE.

IIocTtossHHBIE MarHUTHI. B3auMoAeCTBHE TOCTOSHHBIX MarHUTOB. MarautHoe 1mojie. MarauTHoe IoJjie 3eMIIM U €r0 3HAaUCHHE JJIA J)KM3HH Ha 3emire. OmBIT
3pCTe;[a. MarauTHoe IIojie QJICKTPHUYCCKOI'0 TOKa. HpI/IMCHCHI/IC QJICKTPOMAarouTOB B TCXHUKC. I[CﬁCTBHC MAarouTHOroO 1moJid Ha IPOBOJHHUK C TOKOM.
BHCKTpOI[BI/IF aTesb MOCTOSHHOTO TOoKa. MIcrojib30BaHue QJICKTPOABUT aTelel B TEXHHYSCKUX yCTpOﬁCTBaX " Ha TpaHCIIOPTE.

OnbiTel @apanes. SIBneHue snexkTpoMarHUTHOM uHAyKuuu. I[IpaBmno Jlenma. Onekrporeneparop. CrocoObl MOJydeHHs! 3JEKTPUUYECKONH HHEPTUu.
DNEeKTPOCTaHIIMK Ha BO30OHOBIISIEMBIX HCTOYHMKAX SHEPTUH.

Hemoncmpayuu

1. Dnexrpusanus Tei.

2. JIBa posia 3lEKTPUUYECKUX 3apsAI0B U B3AUMOJICHCTBHE 3apsKEHHBIX TEl.

3. YCTpOHCTBO M ACHCTBHE JIEKTPOCKOINA. 4. DIEKTPOCTATUYECKAS UHTYKIIHSI.



5. 3aKOH COXpaHEHUs NIEKTPUUECKUX 3apAI0B.

6. IIpOBOAHMKY U TUAIIEKTPUKU.

7. MonenupoBaH#e CUIIOBBIX JTUHUH 3JIEKTPUUECKOTO MOJIS.

8. ICTOYHHMKHN TOCTOSIHHOT'O TOKA.

9. JleicTBUS JIEKTPUUECKOTO TOKA.

10. DnexTpruyecKuii TOK B )KMIAKOCTH.

11. T'a30BBIit pa3ps.

12. 3mepeHue CUuiibl TOKa aMIIepPMETPOM.

13. MI3mepeHue JIeKTpUIECKOro HapsHKEHNS BOIBTMETPOM.

14. PeoctaT u Mara3uH COIPOTHUBIIECHUI.

15. B3aumoaelicTBre TOCTOSTHHBIX MarHUTOB.

16. MogenupoBaHue HEBO3MOKHOCTH Pa3/IeICHUs MOJIFOCOB MarHUTA.

17. MogenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

18. OnbiT Opcrena.

19. MarauTHOE 110J1€ TOKA. DJIEKTPOMArHuT.

20. leiicTBME MarHUTHOTO TOJISI HAa MIPOBOJIHUK C TOKOM.

21. DnexTpoABUraTeb MOCTOSHHOTO TOKA.

22. ViccnenoBaHue IBICHUS 3JEKTPOMAarHUTHON UHTYKIUH.

23. Onbrtel @apages.

24. 3aBUCHMOCTb HAIIPaBJIEHUs NHIYKIIMOHHOT'O TOKA OT YCIOBHI €ro BO3HUKHOBEHHS.

25. DneKTporeHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie padomol u onvimul

. OnbITH IO HAOIIOACHUIO SJICKTPU3ALUH TEJT HHAYKIIUEH U TIPU CONPUKOCHOBEHHH.

. UccnenoBanue neiCTBUSA SJIEKTPUUECKOTO MOJI HA TIPOBOJHUKH U AUDIEKTPHUKH.

. Coopka u mpoBepka pabOThI 3JEKTPUUECKOM LIEMH MOCTOSTHHOTO TOKA.

. I3MepeHnue u peryimpoBaHue CUIbI TOKA.

. Ismepenue u peryivpoBaHue HalpsHKEHUS.

. UccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, HAYIIETO YEPEe3 PE3UCTOP, OT COMPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUS Ha PE3UCTOPE.
. ONBITHI, TEMOHCTPUPYIOLINE 3aBUCUMOCTD JIEKTPUUYECKOTO CO- MPOTUBJICHHS MPOBOIHUKA OT €0 JJIMHBI, IUIOLIa/Id MOTIEPEUYHOT0 CEUEHUsl U MaTepuasa.
. [IpoBepka nmpaBuiia ClI0KEeHHsI HAMIPSHKEHUH MTPU MTOCJIEI0BATEIbHOM COEIMHEHUH JBYX PE3HCTOPOB.
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. IIpoBepka nmpaBuiia AJis CUIIBI TOKA ITPH NAPAJIIEIIBHOM COEMHEHUH PE3UCTOPOB.
10. Onpenenenue pabOThI STEKTPHUUECKOTO TOKA, UAYIIETO Yepe3 Pe3nCTop.
11. Onpenenenne MOLUTHOCTH AJIEKTPUUYECKOTO TOKA, BBIJEIIAEMOI Ha PE3UCTOPE.



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

HccenenoBanue 3aBUCUMOCTH CWJIBI TOKA, MAYLIETO Yepe3 JIaM- IIOUKY, OT HAIIPSLKCHUS Ha HE.

Omnpenenenne KIIJ| narpeBaTens.

HccenenoBanue MarHUTHOTO B3aMOJEHCTBUS TOCTOSIHHBIX MarHUTOB.

W3ydyeHre MarHUTHOTO MOJISl TOCTOSIHHBIX MarHUTOB MPHU UX O0ObETMHEHUH U Pa3e/ICHUH.

HccnenoBanue 1elCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI B3aMMOJICHCTBHS KAaTyIIKU C TOKOM M MAarHUTa OT CHJIbI TOKAa M HAIPABJICHUS TOKA B KaTYILKE.
N3yueHne neicTBrUss MAarHUTHOIO 1011 HA IIPOBOAHUK C TOKOM.

KoncrpynpoBanue u u3ydenue padoThl JJIEKTPOABUTATEIS.

H3zmepenne KIIJI 35ekTpoaBUTraTeIbHONM YCTAHOBKH.

OnBITHI 10 UCCIIEOBAHUIO SIBJIICHUS AJIEKTPOMArHUTHOW MHAYKIIMU: UCCIIEIOBaHNE U3MEHEHUH 3HAUEHUS U HAIIPaBJICHUs WHIYKIIMOHHOTO TOKA.

9 KVIACC

Pa3zgen 8. Mexannueckue iBJICHUA

Mexanudeckoe ABMKCHHE. MaTepI/IaJ'IBHaSI Touka. Cucrema oT- cuéra. OTHOCHUTEIHLHOCTh MEXaHHYECKOI'O JBHXKXCHUA. PaBHOMepHOG HpHMOJ’IHHGﬁHOG

ABUIKCHUC. HepaBHOMepHOC HpﬂMOJ’IHHGfIHOG JABHMOKCHUC. CpeI[HHfI U MIHOBCHHAs CKOPOCTH TCJIa ITPH HEPABHOMCPHOM ABUIKCHHH.

VYckopenue. PaBHoyckopeHHOE npsiMoInHeHOe nBkeHne. CBoOoHoe najenue. OnbiTel ["anuies.

PaBHOMepHOE ABMMXKEHUE TI0 OKpYkHOCTH. [lepnoa u yactora obpaienus. Jluneiinas u yrioBasi ckopoctu. LIeHTpocTpeMHUTENIbHOE YCKOPEHHE.

[Iepssbiit 3ak0H Herotona. Bropoit 3akoH Herotona. Tpernii 3akoH HeroToHa. [IpuHIUI Cyneprio3uiuy CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUs CKOJIbKEHMSI, CUJIa TPEHUSI TOKOS, IPYTye BUIbI TPEHUSI.
Cuna TsSKeCTH M 3aKOH BCEMHPHOTO TATOTEHMs. YCKOpeHHe cBOOOoJHOro majaeHus. J[Bmxenue mianetr Bokpyr Comnina. IlepBas kocMuueckass CKOPOCTb.

HesecoMocTs u neperpysku.
PaBHOBecue MaTepuanbHON TOUKU. AGCONIIOTHO TBEPIOE Teno0. PaBHOBECHE TBEPIOTO TeNa € 3aKPEIIEHHOM OChI0 BpatieHus.. MoMeHT cuiibl. LIeHTp TsbkecTH.

I/IMHy.]'IBC Tena. M3Menenue HUMITyJIbCA. I/IMHYHBC CHIIBL. 3aKOH COXpaHCHUS UMITYJIbCA. PeakTuBHOE IBHKEHUE.

Mexanunueckas padoTa 1 MOITHOCTh. PaboTa cuil TSXKecTH, yrpy- roctu, TpeHus. CBsa3b s3HEpruu U padboTel. [loTeHIManpHas sHeprus Tena, MOAHITOro Hajl

ITOBEPXHOCTHIO 3eMiH. [loTeHInanbHas 3Heprus cxkatoil npyxuHsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOM SHEPTUH. 3aKOH COXPaHEHUSI MEXaHUYECKON

SHEPTHUH.

Hemoncmpayuu

1. HaGmronenne MexaHU4eCKOTO ABMKEHUS Te1a OTHOCUTEIBHO PAa3HBIX TENl OTCUETa

2. CpaBHEHUE NIyTE€W U TPACKTOPUI ABUKEHHUS OJTHOTO U TOTO K€ TeJIa OTHOCUTEIBHO Pa3HbIX TEJ OTCUYETA

3. I3MepeHne CKOPOCTH U YCKOPEHHUS TPSIMOJIUHEUHOTO JBUKECHHUS.
4. UccnenoBanne MpU3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.

5. Ha6J'IIOI[eHI/Ie ABWIKCHUS TECJIa IO OKPYXKHOCTH.



6. Habmonenne MexaHMYeCKHX SIBICHUH, TPOUCXOAIUX B cucTeMe oTcuéra «Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JABMXKEHHHM OTHOCUTEIHHO
KaOMHeTa PU3UKH.

7. 3aBUCMMOCTb YCKOPEHHUS TeJla OT MACChI Tela U JeHCTBYIOIEH Ha HETO CUJIbI.

8. HaOmroneHne paBeHCTBa CHII ITPU B3aMMOJICHCTBHH TEJl.

9. 3meHeHue Beca Tela Ipu YCKOPEHHOM JIBUKEHHH.

10. ITepenaya umnyJibca Ipu B3aUMOJICUCTBUU TEI.

11. IlpeoOpa3oBaHus SHEPTUH IIPH B3aUMOICHCTBUHU Tell.

12 CoxpaHeHue UMITyJIbCa IPU HEYIIPYTOM B3aUMOJIEHCTBUU.

13. CoxpaHeHue uMIyJbca npu adCOIIOTHO YIIPYroM B3aUMOIEHCTBUU.

14. HaGnroneHue peakTUBHOTO JIBUYKEHUS.

15. CoxpaHeHrne MeXaHMYECKON SHEPTUU MPU CBOOOAHOM MaJCHUU.

16. CoxpaHneHne MEXaHUYECKOM SHEPTUU IIPU JBMKCHUU TEJa MO/ IEHCTBUEM NPYKUHBI.

Jlabopamopnuvie pabomot u onvimul

1. KoHcTpyrpoBaHue TpakTa JUlsl pa3roHa U JAajibHEHIIEero paBHO- MEPHOTO JBM)KEHUS IIAPUKA WIIN TEIEKKH.

2. Onpenenenue cpeiHel CKOPOCTH CKOJIbKEHHsI OpycKa WM JBY)KEHUS IIapUKa 10 HAKIOHHOH IJIOCKOCTH.

3. Onpenenenne yCcKOpeHus Tella P PAaBHOYCKOPEHHOM JIBUYKEHHUH 110 HAKIIOHHOM IJIOCKOCTH.

4. UccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HauaJbHON CKOPOCTH.

5. IIpoBepka runoTe3bl: €Cliv MpU paBHOYCKOPEHHOM JIBI)KEHUH 0€3 HayallbHOM CKOPOCTH ITYTH OTHOCSATCS KakK psiJi HEYETHBIX YUCEN, TO COOTBETCTBYIOLIHE
MIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

6. MccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHHSI OT CHJIbI HOPMAJIbHOTO JIaBJICHUSI.

7. Onpenenenrie KO3PUIMEHTA TPEHUS CKOJTBKEHUS.

8 Onpenenenue KECTKOCTU MPY>KUHBI.

9. Onpenenenue pabOTh! CUIIBI TPEHUS NPH PAaBHOMEPHOM JBMKEHUH TeJa IO TOPU30HTAILHON MOBEPXHOCTH.

10. Onpenenenue paboThl CUIIBI YIPYTOCTH MPH MOABEME Ipy3a C UCIOIB30BAHUEM HETIOIBUKHOTO U MOJIBUKHOTO OJIOKOB.

11. M3yuenue 3aKkoHa COXpaHEHUS SHEPTUH.

Pa3zpnen 9. Mexann4yeckue KoJ1e0aHUA U BOJHBI

KonebatenbHoe nBuxkenue. OCHOBHbIE XapaKTEPUCTUKHM KoyieOaHHWI: MEpUOA, 4YacToTa, aMIUIMTyAa. MareMaTWdecKuil W TNPYKUHHBIM MasTHUKH.
[IpeBpanienue >HEPTUU PH KOJIEOATETHHOM JIBHKCHHUH.

3aryxaromue kojeOanus. Boinyxnennsle koneOanus. Pesonanc. Mexanndeckue BosiHbl. CBOMCTBa MeXxaHW4YecKuX BOJH. IIpo- nonbHbIE U monepedHbIe
BOJIHBIL. /[IMHA BOJIHBI M CKOPOCTH €€ paclpOCTpaHEeHUsl. MeXaHNYeCKHe BOJIHBI B TBEPAOM TEJIE, CEHCMUYECKHUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa M BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu

1. HaGmonenue konebaHuil T Mo NIeWCTBUEM CHIIBI TSKECTH M CHITBI YIIPYTOCTH.



2. HaGmronenue kose0aHuii rpy3a Ha HUTH M HA TIPYXKHUHE.

3. HaGmroieHue BBIHYKICHHBIX KOJI€OaHUN M pe30HaHCA.

4. PacripoctpaHeHue MPOJOJIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

5. HaGnroneHnne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOThI. 6. AKYCTHYECKUN PE30HAHC.
Jlabopamopnwvie pabomovt u onvimul

1. Omnpenenenue 4acTOTHI U MEPUOJIa KOJIeOaHUI MaTeMaTHUYeCKOI0 MasiTHUKA.

2. OmpeneneHue 4acTOThl U IEpUoa KojaeOaHui NpyKUHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCUMOCTH Mepro/ia KoieOaHuil MOABEIIEHHOTO K HUTH I'py3a OT JJIMHbBI HUTH.
4. UccnenoBanue 3aBUCUMOCTH MEpHOJIa KOJICOaHU MPYKMHHOIO MasiTHUKA OT Macchl Ipys3a.

5. IIpoBepka HE3aBUCUMOCTH TTEPHOJIa KOJICOaHHI Tpy3a, MOABEIICHHOTO K HUTH, OT MacChl rpy3a.
6. OMBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTH TIEpUOIa KOJIeOaHU MPY>KUHHOTO MasiTHUKA OT MAacChl rpy3a U KECTKOCTU MPY>KUHBI.
7. U3mepenne yckopeHus CBOOOIHOTO IMaICHHUS.

Pa3nen 10. DinekTpoMarHuTHoe 1moJie ¥ 3JIEKTPOMATHUTHbIE BOJIHbBI

DJIEKTPOMAarHUTHOE ToJIe. DJIEKTPOMArHUTHbIE BOJHBL. (CBOHCTBAa 3JIEKTpOMarHUTHbIX BoJIH. Illkana snexrpomarHuTHBIX BOJH. Mcnonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.

DneKTpoMarHuTHas npupoza csera. CKopocTh cBeTa. BoHOBbBIE CBOMCTBA CBETA.

Hemoncmpayuu

1. CBOICTBA IEKTPOMATHUTHBIX BOJIH.

2. BonHoBrIe cBolicTBa cBeTa. JIJabopatopHbie pabOThI U OTBITHI

1 U3y4yenue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIBHOTO TenedoHa.

Pa3zgen 11. CBeToBbIe ABJIEHUA

JlyueBas mojnensb cBera. Mcrounuku csera. [lpsamonuneiinoe pacnpoctpanenue csera. 3atmenust Connua u Jlynsl. Otpaxkenue ceta. [lnockoe 3epkaio.
3aKOoH OTpa)KEHUS CBETA.

[Tpenomnenue cBera. 3akoH mpenomiieHus cBeta. [lonHoe BHyTpeHHee oTpakeHue cBeTa. Vcrnonbp30BaHue MOJHOTO BHYTPEHHETO OTPAXEHHS B ONTHUYECKUX
CBETOBOJAX.

JIunza. Xox myueit B nuH3e. OnTudeckas cucreMa QoroanmnapaTta, MUKpockona u teieckona (MC). I'ma3 kak omnTuueckas cucrema. biansopykocts u
JAJIbHO30PKOCTb.

Paznoxenue 6enoro csera B criektp. OnbiTel HptoToHa. CliojkeHue crieKTpaibHbIX [[BETOB. Jlucnepcus cBeta.

Hemoncmpayuu

[IpsimonuHETHOE pacIpoCTpaHEHHUE CBETA.

OtpaxkeHue cpera.

[onmyyenne n300pa>keHHiA B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.



IIpenomiieHue ceera.

OnTudyeckuii CBETOBO/I.

Xon Jiydeit B coOuparomei JIruH3e.

XoJ ay4deil B pacCcerBaroIeu JIMH3E.

[TomyyeHnue n300pakeHUIA ¢ TOMOIIIBIO JIMH3.

[Tpunnun neiictBus Goroanmapara, MUKPOCKOIIA U TEJIECKO- T1a.
Mogens ria3a.

Paznoxxenne 6eoro cBeTa B CIIEKT.

[Toydenue 6emoro cBeta Mpy CI0KEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnuvie pabomot u onvimul

HccnenoBanue 3aBUCUMOCTH yTila OTPaXXEHUSI CBETOBOTI'O JIy4a OT yIJla MaJeHus.

N3yyenue xapakTepucTHK N300pakeHUs [IPEIMETA B INIOCKOM 3€pKaJle.

HccnenoBanue 3aBUCUMOCTH yTJia MPEJIOMIIEHUS CBETOBOTO JIy4ya OT yIJia MaJeHUs Ha FPAHULIE «BO3yX—CTEKIIO.
[Tomryuenue n300pakeHuii ¢ TOMOIIBbIO COOMPAIOIIEH JINH3HI.

Omnpenenenne HOKYCHOTO PAaCCTOSTHUS M ONITHYECKON CHIIBI COOMPAIOIIEH INH3HI.

OMnBITHI MO PA3JI0KEHUIO OEJIOTr0 CBETa B CIIEKTP.

OMnBITHI IO BOCTIIPUATHUIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 IBETOBbIC (DUIIBTPHI.

Pa3gen 12. KBaHTOBBIE ABJICHUA

Omneitel Pesepdopna u mranerapruas Mmojens atroMa. Mogens aroma bopa. Mcyckanue u norsoienne ceera aromoM. KBaHThl. JInHeuaTbie CIEKTPHI.

PaguoaktuBHOCTE. Anbda-, 6eTa- u ramma-usnyueHus. CtpoeHne aToMHOro siipa. HykinonHas Moziens aTOMHOTO siipa. M30TomblI.

PaanoaktuBHbIE TpeBpaienus. [lepuosa moypacmaga aTOMHBIX s1IEP.

SnepHble peakiuu. 3aKOHBI COXPAHEHHS 3apsIOBOTO M MacCOBOTO YMCEel. DHEPrusl CBA3M aTOMHbBIX siaep. CBA3b Macchl U 3Hepruu. Peakuuu cuHTe3a u
nenenus anep. Ucrounnku sneprun ComnHia U 3BE31.

Snepnas >Hepretuka. JIeiCTBUA pagUOAKTUBHBIX U3IYYECHUN Ha )KUBBIC OPTaHU3MBI.

Hemoncmpayuu

CHeKTphl U3ITy4EHUs U TIOTJIOMICHUS.

CreKTphl pa3IMYHbIX Ta30B.

CrnexTp Boaopoa.

Habmronenue TpekoB B kamepe BuibcoHa.

PaGora cuéTunka HOHU3UPYIOMIMNX U3TYyUSHH.

Perncrpanus n3inydeHus: npupoAHBIX MUHEPAJIOB U MTPOITYKTOB.
JlaGopaTopHbie pabOThI U OIIBITHI

Habmroienue CriomHbIX ¥ IMHEHYAThIX CIIEKTPOB U3JTy4EHUSI.



HccnenoBanue TpeKOB: U3MEPEHUE SHEPTHH YaCTHUIIBI IO TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepenune paanoakTHBHOTO (OHA.

IToBTOpHTEIBLHO-0000 AN MOLYIb

[ToBTOpUTENEHO-0000IIAIOIIMI MOy b TMpEIHA3HAYEH JUISI CHUCTEMAaTH3allid W OO0OOIIEHHsS] MPEIMETHOTO COJNEPXKAHHS W OMbITA JESTCIHLHOCTH,
PUOOPETEHHOTO MPH M3YYEHUH BCEro Kypca (DM3HMKH, a TaKXKe U MOATOTOBKH K OCHOBHOMY rOCyIapCTBEHHOMY 3K- 3aMEHY IO (U3UKE Il 00yJaroluxcs,
BBIOPABIIMX TOT YYCOHBIN MTPEAMET.

[Tpu u3ydeHN JaHHOTO MOIYJIS PEATU3YIOTCS M CHCTEMATU3UPYIOTCS BUBI JESTEILHOCTH, HA OCHOBE KOTOPBIX 00eCreunBaeTCs JOCTUKCHHE TP EAMETHBIX
U METanpeAMETHBIX IJIAHUPYEMBIX Pe3yJabTaTOB O0ydeHHs, (OPMHPYETCsS €CTECTBEHHO-HAy4YHAs TPAaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HMCCIIECIOBAHUS
SIBIICHUY MPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBSICHITH (PU3MUECKUE SBIICHUS, IPUMEHSIS IOJydeHHBIC 3HAHUS, pelIaTh 3a]]a41, B TOM YHCIIe KAaUeCTBEHHBIC
1 DKCIIEPUMCHTAJIbHBIE.

[MpuHIMIHATBHO NESITEIBPHOCTHBIN XapaKTep JAHHOTO pa3Jielia peallu3yeTcs 3a CUET TOr0, YTO YUaAIIHEeCs BBITOIHSIOT 3a/IaHus, B KOTOPBIX UM IPEIIaracTcs:

® Ha OCHOBE NOJIyUYCHHBIX 3HAHUH PaclO3HABATh M HAYYHO OOBSICHITH (PH3UUCCKHE SIBIICHUS B OKPY)KAIOIICH TPUPOJIC U TIOBCSTHEBHOM KU3HU;
®  HCIIOJIB30BATh HAYYHBIC METOJIBI HCCIIEAOBAHUS (DU3UYECKHX SBJICHHM, B TOM YHUCIIC JJIsi IPOBEPKHU THITOTE3 U TIOTYICHHS TEOPETUICCKUX BBIBOJIOB;
e OOBSICHATH HAYYHBIC OCHOBBI HAH0O0JIee BAKHBIX JOCTHKCHHUI CO- BPEMCHHBIX TEXHOJIOTUH, HAIIPUMEP, MPAKTUYECKOTO UCTIOIH30BAHUS PA3TMUHBIX

HCTOYHHKOB SHCPIUH Ha OCHOBEC 3aKOHA ITPC- BpallICHUA U COXPaHCHHA BCEX M3BECCTHBIX BUAOB SHCPIHH.
Kaxnass W3 TeM HaHHOTO pasjena BKJIHOYACT SKCIEPUMEHTAJIbHOE HCCieqoBaHKe o0oOImaromero xapakrepa. Pasjen 3aBepimaetcsi HpPOBEICHUEM

JMAarHOCTHUYECKOW U OLICHOYHOM paboThI 3a KypC OCHOBHOM IIKOJIBI.
IIVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATDBI

I/I3y‘{CHI/Ie yqe6H0ro npeamMeTa «Pu3mnKa» Ha YPOBHE OCHOBHOI'O 06Luer0 06paSOBaHI/I}I JOJIXKHO obecneunBaTh JOCTUIKCHUC CIICAYIOIINUX JIMYHOCTHBIX,
MCTAIIPEAMCTHBIX U TPECAMETHBIX O6pa3OBaTeJ'ILHBIX pE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

Ilampuomuueckoe éocnumanue:
® MpOSIBIICHHE UHTEpeca K UCTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCUNCKOM pU3NYEeCKON HAyKH;
® [IEHHOCTHOE OTHOIIEHHUE K JOCTUKEHHUSIM POCCUNCKHUX YUEHBIX (PU3UKOB.

I'pasxicoanckoe u 0yxoéno-npascmeennoe 60cnumanue:

® TOTOBHOCTb K aKTHBHOMY YYaCTHIO B OOCYXJEHUHM OOIIECTBEHHO- 3HAYUMBIX M 3TUYECKHX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM
JOCTOKEHUH pr3ukw;
® 0OCO3HaHHE Ba)XHOCTH MOPAJIbHO-3TUYECKHUX MPUHLIUIIOB B AEATEIbHOCTH YUEHOTO.

Icmemuueckoe eocnumanue:

®  BOCIPHATHE SCTETHUECKUX KayecTB (pU3NUEeCKON HAyKH: €€ TapMOHUYHOTO OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTHU. L[eHHOCTH HaydHOTO
MO3HAHUS:



® OCO3HAHHE IEHHOCTH (U3UIECKON HAYKH KaK MOIIIHOTO MHCTPYMEHTA IMO3HAHHUS MUPa, OCHOBBI Pa3BUTHS TEXHOJOTHUM, BAXKHEHUIIICH COCTABIISIONICH
KYJIbTYpBI;
® pa3BHUTHE HAYYHOU JTHOOO3HATEIHLHOCTH, MHTEPECA K MCCIIEA0BATEIIHCKOM IeATEIHHOCTH.
Dopmuposanue Kyaomypol 300p06ba U IMOUUOHATLHO20 O1AZONONYYUUA:
® 0OCO3HaHHE LEHHOCTH Oe30MacHOro o0pas3a *XKU3HH B COBPEMEHHOM TEXHOJIOIMYECKOM MHpE, BaKHOCTH TNpaBHJI OE30MACHOTO MOBEACHHUS Ha
TPAHCIIOPTEC, HA A0POrax, € 3JICKTPUICCKUM U TCIUIOBBIM O60py,Z[OBaHI/ICM B JOMAIIHUX YCJIOBUAX;
e chopmMHpOBaHHOCTH HaBbIKa peIeKCUH, MPU3HAHNE CBOETO MIpaBa Ha OMMOKY M TaKOro e MpaBa y APYyroro 4eaoBekxa.
Tpyooeoe eocnumanue:

® AaKTHBHOE y4yacTHE B PEIICHUHU MPAaKTUUYECKUX 3a/1ay (B paMKaxX CEMbH, LIKOJbI, TOPO/a, Kpasi) TEXHOJIOIMYECKON U COIUANbHON HANpPaBICHHOCTH,
TpeOyIOIIMX B TOM YHCIie U GU3NYECKUX 3HAHMUIA;
® UHTEpEC K MPaKTHYECKOMY M3YUEHUIO Mpodeccuil, CBA3aHHBIX ¢ (PUNKOI.
IKonozuueckoe eocnumanue:

e OpHEHTalus Ha MpUMEHEHHe (PU3MYECKUX 3HAHWA U PEIICHHS 33a7ad B 00JAaCTH OKPYXKArOIIeH Cpeibl, MIIaHWPOBAHUS MOCTYIKOB U OLEHKH MX
BO3MO>KHBIX [TOCJIEJICTBUI JIJIs1 OKPY’KAIOLEH Cpeibl;
® OCO3HaHHE II00AIBHOTO XapaKTepa HIKOJIOTHUECKUX MPOOIEM U MyTeH UX PelICHHUS.
Aodanmayusa o0yuarowecoca K uU3MEHAIOUWUMCA YCOGUAM COUUAILHOU U NPUPOOHOTL CPedbl:

e 1OTPeOHOCTH BO B3aWMOJICHCTBUU TPH BHITIOJTHEHUH WCCIICAOBAHUI M MPOEKTOB (hU3MUYECKOW HANPABICHHOCTH, OTKPBITOCTH ONBITY M 3HAHUSIM
ApYyTHuX,

MOBBILICHUE YPOBHS CBOEM KOMIIETEHTHOCTH Y€PE3 MPAKTUUECKYIO IEATEIbHOCTD;

NOTPeOHOCTh B OPMUPOBAHUN HOBBIX 3HAHUM, B TOM 4yHciie (GOpMYyJIUpPOBATh UJIEH, TOHATHS, TUIIOTE3bI O PU3NUECKUX OOBEKTAX U SBICHUSX;
OCO3HaHHE AEPUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHN B 00s1acTH (U3HKH;

IUTAHUPOBAHKUE CBOETO Pa3BUTHSI B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHU;

CTpEMJICHHE aHAJIU3UPOBATh U BBISBIIATH B3aUMOCBSA3H MPUPObI, OOIIECTBA U IKOHOMUKH, B TOM YHUCJIE C UCIOIb30BaHNEM (PU3NYECKUX 3HAHUM;
OLICHKA CBOUX JIEHCTBUHN C YUETOM BIHUSHUS Ha OKPYKAIOILYIO CPENLY, BOZMOXKHBIX II100aJIbHBIX MOCIEACTBUM.

METAIIPEJIMETHBIE PE3YJIbTATbI
YHuBepcanbHbIe IO3HABATE/IbHbIC 1eCTBUA

Baszoevie nozuueckue oenicmeun:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKN O0BEKTOB (SIBJICHHN );

yCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KJIACCH(HUKAIINN, OCHOBAHUS It 000OIICHNUS 1 CPAaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B pacCMaTpUBAEMbIX (DaKTaX, JaHHBIX W HAOIFOICHUSIX, OTHOCAIIMXCS K (PH3HMUECKUM SIBICHUSIM;
BBISIBIISITH IPUYHHHO-CIICJICTBEHHBIC CBS3H TPU U3yYeHUH (PH3MUECKUX SBICHHIA W MPOIECCOB; JeNIaTh BBIBOJBI C MCIIOJIF30BAaHUEM JIETYKTHBHBIX U
WHIYKTHBHBIX YMO3aKIFOUEHUH, BBIIBUTATh THITOTE3bI O B3AaUMOCBSI3AX (PH3MUECKUX BEITHUYNH;

® CaMOCTOSTENILHO BBIOMpATh CHOCOO pemieHus ydeOHOW (u3ndeckoil 3amaur (CpaBHEHHE HECKOJBKHX BapUAaHTOB pEIICHHUs, BHIOOp Hamboiee
HOAXOJSIIETO C YIETOM CaMOCTOSITEIBHO BBIJICICHHBIX KPUTEPHEB).



bazoevie uccneooeamenvckue oeiicmeusn:

MCII0JIb30BaTh BONPOCH! KaK HCCIIEN0BATENbCKUII HHCTPYMEHT MO3HAHMS,

IPOBOJUTH 10 CAMOCTOSITEIPHO COCTABICHHOMY IUIAHY OIBIT, HE- CIOXKHBIN (PU3HMUECKUI IKCIIEPUMEHT, HEOOIbIIOE HCCIe0BaHNEe (PU3NIECKOTO
SBJICHUS;

OLIEHUBATh HAa IPUMEHUMOCTb U IOCTOBEPHOCTh MH(OPMALIHIO, TOJYYEHHYIO B X0J1€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSTENIEHO (hOpMYyIUPOBaTh 000OIICHNS M BHIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO HAOIIOJCHHUS, OIIBITA, UCCIICIOBAHUS;

IPOTHO3UPOBATh BO3MOXKHOE JalIbHEHIee pa3BUTHE (U3NUYECKUX TPOLECCOB, & TAK)KE BBLABHIaTh MPEAINONOKEHHUS 00 MX Pa3BUTUU B HOBBIX
YCIOBUSX U KOHTEKCTaX.

Paboma c ungpopmavueii:

NPUMEHSATH Pa3IMYHbIe METO/ABI, HHCTPYMEHTHI U 3alpOChl MPH MOUCKE M 0TOOpe MH(GOpPMAIMK WIH JAHHBIX ¢ YYETOM MPEUIOKEHHOU yueOHOI
bu3nUecKoil 3a1a4u;

aHAJIM3UPOBATh, CHCTEMAaTH3UPOBATh U HHTEPIPETUPOBATH HHOOPMALIUIO Pa3INYHBIX BUIOB U (HOPM MIPEACTABICHHS;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAIBHYIO (OPMY IpEACTaBICHUS MHPOPMAMU U WLTIOCTPUPOBATh PelIaeMbIe 3a7addl He- CIOXKHBIMH CXEMaMH,
IrarpaMMamMu, HHOU TpaguKon M UX KOMOMHAITUSIMH.

YHI/IBepCZUILHBIe KOMMYHHUKATUBHBIC HEﬁCTBHﬂ

Oouwenue:

B X0JIe 00CYX/IeHUsI y4eOHOT0 MaTepuasa, pe3yabTaToB Ja00paTOPHBIX pabOT M MPOEKTOB 3a/1aBaTh BOIPOCHI 110 CYHIECTBY 00CYKIaeMOW TEMBI H
BBICKA3bIBATh MJICH, HAIICJICHHBIC HA PEIIICHHUE 3a/1a49M U MOJIIepKaHue OJIarokenaTeIbHOCTH OOIICHUS;

COTIOCTABJISITh CBOU CYXJICHUS C CYKACHUSIMH IPYTHX YYACTHUKOB JHajora, 0OHapyKUBaTh pa3Inyie U CXOJCTBO MO3UIUN;

BBIPaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;

MyOIMYHO MPEACTABIATH PE3YyIbTaThl BBIMOJIHEHHOTO (PU3NYECKOTO OMBITA (IKCIIEPUMEHTA, UCCIIEIOBAHUS, IPOCKTA).

Coemecmuasn desmenbHOCMb (COMPYOHUYUECHBO):

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHIHOM U UHIUBUIYATbHON paOOTHI MPU PEUICHUH KOHKPETHOU (hr3nmdeckoi mpoodaemMsr;
MPUHUMATH IEJIM COBMECTHOM JEATEeIbHOCTH, OPraHW30BLIBATh JEHCTBUS MO €€ JOCTIIKEHHUIO: paclpedelsiTh PoiH, 00CyKIaTh MPOIECCHl U
pe3yNIbTaThl COBMECTHON pabOTHI; 0000IIaTh MHEHHUS HECKOJIBKUX JIOCH;

BBITIOJTHSITH CBOIO YacTh paOOTHI, TOCTUTasi KAUECTBEHHOTO PE3YJIbTaTa M0 CBOEMY HAIPABICHUIO U KOOPIUHUPYS CBOU JICUCTBUS C IPYTUMU YICHAMH
KOMaH/IbI,

OIICHUBATh KAUYECTBO CBOETO BKJIaJa B OOIINI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEILHO CPOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aMOICHCTBH .

YHuBepcaibHbIe peryJsTHBHbBIC 1eHCTBHSA

Camoopzauusauml:

BBISIBJISITH MPOOJIEMbI B )KM3HEHHBIX U YUEOHBIX CUTyalHsIX, TPEOYIOMUX [ perieHns pu3nueckux 3HaHuM;

OpPUEHTUPOBATHCS B PA3IUYHBIX MOAXO0AaX MPUHATHUS PeUICHUHN (MHANBUAYAIbHOE, IPUHATHE PEIICHUS B TPYIINE, TPUHITHE PEIICHU TPYMIoN);
CaMOCTOSITENIbHO COCTABJIATH AITOPUTM pelieHrs GU3MUYECKON 3a/1auyl WM TUIaHA UCCIEAOBAHUS C YIETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH [IPEAIaracMble BapUaHThI PELLICHUI;

JienaTh BEIOOp B OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.



Camoxonmpons (peghaexcus):

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeIaraTh IiaH €€ U3MEHEHNS,

OOBSICHATH PUYHMHBI JOCTIKEHUS (HEAOCTHKEHHUS) PE3yJIbTaTOB ICATEIILHOCTH, 1aBaTh OIICHKY MPHOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBHI B JICATEIBHOCTD (B TOM YHUCIIE B XO/1 BBIIOJHEHUS (PU3MUECKOTO UCCIIeIOBAHUS HITH ITPOEKTa) HA OCHOBE HOBBIX 00CTOSATENBCTB,
U3MEHMBILUXCS CUTYyallUi, YCTAHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYIHOCTEH;

OLICHUBATb COOTBETCTBUE PE3YJIHTATA LIEJIU U YCIOBUSAM.

3M0l(ll0HaJleblﬁ UHmMmeliekm.:

CTaBUTh ce0s HA MECTO Apyroro 4€JI0B€Ka B X0A€ CIIopa WM JUCKYCCHUH Ha HAYYHYIO TEMY, IOHUMAaTbhb MOTHBBI, HAMCPCHUSA U JIOTUKY APYIOro.

Ilpunamue ceéa u opyaux:

IIPpHU3HaBaTb CBOE IIpaBoO Ha OIJ_II/I6Ky IIpyu pCIICHUHA (bPISI/I‘ICCKI/IX 3aa4 1IN B YTBCPIKACHHUAX Ha HAYYHBIC TCMBI U TAKOC K€ IIPAaBO APYIroro.

INPEJIMETHBIE PE3YJIBTATDBI

7 KJIACC

Hpe,Z[MeTHHe pPE3yJIbTaThl HA 0a30BOM YPOBHE JOJIZKHBI OTPAXKATh C(bOpMI/IpOBaHHOCTL y 06yt1a}01u1/1xc;1 YMGHHﬁZ

UCTIOJIb30BATh MOHATHUS: (PU3NIECKHE U XUMHUYECKHE SIBIICHUS; HAOII0IeHUE, SKCIIEPUMEHT, MOJIEIIh, TUTIOTE3a; AMHUIBI (PU3MUECKIX BETTMYMH; aTOM,
MOJIEKYJia, arperaTHble COCTOSHUS BellecTBa (TBEPHAOE, KUAKOE, ra3000pa3HOE); MEXaHMUYECKOE JBHXKEHHE (PaBHOMEpPHOE, HEPaBHOMEPHOE,
NPSAMOJIMHEHHOE), TPACKTOPHSL, PABHOICHCTBYIOIIAsA CHII, teopmanus (yrnpyras, IiiacTudeckas), HeBECOMOCTb, COOOIIAIONINECS COCY/IbI,
pasnuyath sBieHUs (IUQQy3us; TEIUIOBOE [BMKEHHE YacTHUI] BEIIECTBA; PAaBHOMEPHOE JBIIKEHHE, HEPaBHOMEPHOE JIBUXKEHHE; WHEPLUS;
B3aUMO/ICVICTBUE TEI; pABHOBECHE TBEPJBIX TEJ C 3a- KPEIUIEHHOM OCBIO BPAILICHHUS; IIepelada JaBICHUS TBEPABIMU TEIaMH, )KUIKOCTSIMH U Ta3aMHU;
aTMoc(epHoe JaBjieHue; MIaBaHHUe TeN; MPEeBpaleHUs] MEXaHHMUECKOW 3HEPrhH) MO ONMHMCAHMIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacrno3HaBaTh IPOSBIECHUE M3YUYEHHBIX (PU3MUECKUX SBJIEHUH B OKPYXKAIOLIEM MHUpPE, B TOM 4uCle (U3NYECKHE SBJICHMS B MPH- pOJie: MPUMEPDI
JBYDKEHUS C pa3IMYHBIMU CKOPOCTSMHU B JKMBOH M HEXHMBOH MpPHUPOJE; ACWCTBUE CHIIBI TPEHHs B NMPHUPOJE U TEXHHKE; BIMSHHUE aTMOC(HEPHOTOo
JIaBJICHUs Ha XKUBOM OpPraHM3M; IJaBaHUE PbIO; pblYard B Telie YeJIOBEKa; MPH ATOM MEPEBOJUTH MPAKTUYECKYIO 33]ady B y4eOHYIO, BBIIEIATDH
CYIIIECTBEHHbIE CBOMCTBA/NPU3HAKU (PU3UUECKUX SBICHUM;

ONMCHIBATh U3YUEHHBIE CBOMCTBA TeNl U (U3NYECKUE SIBICHUS, UC- MONb3Yys (pU3MUecKre BeIUYUHBI (Macca, 00bEM, MJIOTHOCTh BEIIECTBA, BpeMs,
yTh, CKOPOCTh, CPEIHsIsI CKOPOCTh, CHJIa YNpPYy- TOCTH, CHJa TSXKECTH, BEC Tesla, CHJIa TPEHUs, JaBieHue (TBEPAOro Tena, KUIKOCTH, Tasa),
BBITAJIKUBAIOIIAs CUJIA, MEXaHHW4YecKas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbl, KO3(QQUIUEHT IOJIE3HOr0 AEHCTBHUS MEXaHH3MOB,
KUHETHYECKasi U MOTEHIMaJIbHAas SHEPTHsl); IPU OMMCAHUU NPAaBUIBHO TPAKTOBATh (PM3UUECKUIN CMBICT MCIIOIb3yEMBIX BEJIMYMH, UX 0003HAYCHUS U
eAMHULIBI (PU3NUECKUX BEJIIMYMH, HAXOAUTh (POPMYJIIbI, CBA3BIBAIOIINE TaHHYIO (PU3UYECKYIO BEIMUMHY C IPYTUMH BETUYMHAMU, CTPOUTH TpaduKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKHUX BENIU- YHH;

XapaKTepu30BaTh CBOICTBA Tell, (PM3HUECKUE SBJICHUS U MPOLIECCHI, UCTIONb3Ysl MPaBUiia CI0KEHUs CUil (BAOJIb OJHOM MpsAMOil), 3aKkoH I'yka, 3aK0H
[Tackans, 3akoH Apxumesa, MpaBUiIo paBHOBecHs pbiuara (0J0Ka), «3070TO€ MPABUIIO» MEXAHUKH, 3aKOH CO- XpaHEHHS] MEXaHUUYECKOI SHEPTUu; Ipu
3TOM JIaBaTh CJIOBECHYIO (hOPMYIMPOBKY 3aKOHA U 3aMMCHIBATh €T0 MATEMAaTHUYECKOE BBIPAXKECHUE;

OOBSCHATh (PU3UYECKUE SIBICHMS, IPOLIECCHl M CBOMCTBA TE, B TOM YHUCIE U B KOHTEKCTE CUTyallMi NPaKTUKO-OPUEHTHPOBAHHOI'O XapakTepa:
BBISIBIISITh IPUYMHHO-CIIEJICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHUE M3 1—2 JIOTHYECKUX IIaroB ¢ OMOpoil Ha |—2 M3y4eHHBIX CBOMCTBA (PU3UYECKHUX



SBJICHUH, PU3NUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

pemath pacuéTHbIe 3a7auu B 1—2 NeiCTBUA, HCHIOJB3Ys 3aKOHBI M ()OPMYIIBI, CBSI3bIBAOIINE (PU3NUECKUE BETMYMHBI: HA OCHOBE aHAIM3a YCIOBUS
3aJ]auyl 3aluChIBaTh KPATKOE YCIOBUE, NOJCTABIATh (PU3MUECKUE BEIUYMHBI B (JOPMYIIbI U MPOBOAUTH pac- Y€Thl, HAXOAUTh CIIPABOYHBIC JaHHBIE,
HEOOXOIMMBIE JIJIS pEIICHUS 3a/1a4, OLICHUBATh PEATMCTUYHOCTD MOTYYSCHHON (PU3HUECKON BEIUYHHBI,

pacrio3HaBaTh MpOOJIEMbl, KOTOPblE MOYKHO PEIINTh IPU MOMOIIM (PU3MUECKUX METOJO0B; B ONHMCAHUU HCCIEN0BaHMS BBIIEIATH IPOBEpPsSEMOE
IpPEANoNoKeHue (TUIoTe3y), pa3inyaTh U HHTEPIPETUPOBATh MOJYYEHHBIH pe3ynbTaT, HAXOAUTh OUIMOKM B XOJI€ OIBITA, JeJIaTh BBIBOJBI IO €0
pe3yJibTaTam;

IIPOBOJUTH OIBITHI 10 HAOMIOAEHUIO (U3NYECKUX SBICHUN WM (PU3MYECKMX CBOMCTB Tes: (OPMYIHPOBATH IpPOBEpsSEMBbIE Ipel- MOJI0KEHUS,
coOMpaTh YCTaHOBKY M3 MPEIOKEHHOT0 000PYAOBaHUS, 3alIMCHIBATH XOJ1 OIBITA 1 (POPMYITUPOBATH BHIBOJIBI;

BBINOJIHATH NPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tesa, 00béMa, CHIIbl U TeMIepaTyphl ¢ HCIOJIb30BAaHHUEM aHAJOIOBBIX M U(POBBIX
nprOOpPOB; 3aMTUCHIBATh OKA3aHUs MPHOOPOB ¢ YUETOM 3alaHHON aOCOIIOTHON MOTPEIIHOCTH H3MEPEHHIA;

IPOBOJUTH HCCIEIOBAaHUE 3aBUCHUMOCTU OAHOM (M3MYECKON BEIMUYMHBI OT JAPYrod € UCIOJIb30BAaHMEM IPSAMBIX U3MEPEHHUH (3aBUCUMOCTU IIyTH
PaBHOMEPHO JIBUXKYIIETOCs Teja OT BPEMEHH JBMKEHHS Tella; CUJIbI TPEHUS CKOJIBKEHHsI OT Beca Tela, KauecTBa 00pabOTKU MOBEPXHOCTEH Tel U
HE3aBUCHMOCTH CUJIbl TPEHUS OT IUIOIIAIM CONPUKOCHOBEHUS TEJl; CUJIbl YIPYTOCTH OT YIJIMHEHUS MPYKUHBI, BHITAIKMBAIOIIEH CUIIBI OT 00bEMaA
HOrpYKEHHON YacTH Teja U OT MJIOTHOCTHU KUJKOCTH, €€ He3aBUCUMOCTH OT INIOTHOCTH TeJla, OT IIIyOHHBI, HA KOTOPYIO IOIPY>KEHO TeJl0; YCIOBHI
TUTaBaHUS TeJ, YCIOBUI paBHOBECHS pbluara M OJIOKOB); y4aCTBOBATh B IJITAHUPOBAHUH Y4E€OHOTO HCCIIEAOBAaHUS, COOMPATh YCTAHOBKY U BBIITOIHATH
U3MEpPEHUs, CIIeAys IPEUIOKEH- HOMY IUIaHy, (PUKCUPOBATh Pe3y/bTaThl MOJTYYEHHON 3aBUCUMOCTH (DU3MUYECKUX BEJIMUYMH B BUJIE NIPEIOKEHHBIX
TaOIHI U TPaQUKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHNUS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUsI (PU3MUECKUX BEIUYHMH (IUIOTHOCTH BEIIECTBA )KUKOCTU U TBEPAOTO Teja; CUJla TPEHUS CKOJIb- )KEHUS; 1aBJICHHE
BO3/lyXa; BHITAJIKUBAIOLIAs CUja, AEUCTBYIOIAs HA MOTPYKEHHOE B JKUJIKOCTh TEJ0; KO3PPHUIMEHT MOJIE3HO- TO JEHCTBUS MPOCTHIX MEXAaHU3MOB),
ciefysl MPeUI0KeHHOW MHCTPYKIMHU: MPU BBIIOJIHEHUH MU3MEPEHU coOupaTh SKCIEPUMEHTAIbHYIO0 YCTAaHOBKY M BBIYMCIATH 3HAUYCHHE HCKOMOM
BEJIU- YMHBL;

co0uTr01aTh MpaBHiia TEXHUKH O€30MIacCHOCTH MU paboTe ¢ 1a0opaTOpHBIM 000pyI0BaHUEM;

yKa3bIBaTh IPUHLUIIBI JEHCTBUS TPUOOPOB M TEXHUUYECKUX YCTPOHCTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOIAIOIINECS CO- CY/Ibl, 0apOMETp, phluar,
MOJIBUKHBIA 1 HEMOJBMKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepu30BaTh MPUHIMIIBI IEHCTBUS M3YYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOMCTB € OMOPOM Ha MX OMUCAHM (B TOM YHUCIIE: MOIIUITHUKHY,
YCTPOMCTBO BOJONPOBOJA, T'MIPABIMYECKUH IMpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOl HAcoc, apeoMeTp), MCIONb3ys 3HAaHUS O CBOWCTBAax
(bu3nyYeCcKuX SIBICHUN U HEOOX0AUMbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOAUTH MPUMEPH! / HAXOIUTh MH(POPMALIUMIO O MPUMEpax MPAKTHUECKOTO HCIOJIb30BaHMUs (PU3NYECKUX 3HAHUIM B MOBCEIHEBHOW JKU3HU JUIA
oOecrieueHHs O€30MAaCHOCTH MpH OOpalleHuu C¢ MpudopaMyu M TEXHUYECKHMHU YCTPONMCTBAMH, COXpPAHEHHS 3/0pPOBbS U COOJIIOJIEHUS HOPM
HKOJIOTMYECKOTO TIOBEIEHUS B OKPYKAIOILEN CPELE;

OCYIIECTBIISATh OTOOP UCTOYHUKOB MH(pOpMaluu B ceTu MHTEpHET B COOTBETCTBHM C 3aJaHHBIM IOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIINXCS
3HaHUN W MyTEM CpPaBHEHUS  PA3IUYHBIX HMCTOYHUKOB BBIIENATH HMH(POpPMAIMIO, KOTOpas SBISETCS MPOTHBOPEYMBONW MM MOXKET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MTPH BHIIOJHEHUN YUEOHBIX 3a/1aHUI HAYYHO-TIOMYJIAPHYIO TUTepaTypy (PU3HUECKOro colepKaHMtsl, CIIPAaBOYHbIE MaTePHAJIbl, PECYPChI
cetu MlHTepHeT; BiIaaeTh MpUéMaMH KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMALIUU U3 OAHOM 3HAKOBOI CUCTEMBI B JPYTYIO;

co3/1aBaTh COOCTBEHHbIE KPaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE 2—3 UCTOYHUKOB MHGOpMauu GU3NYECKOTO CO AP KaHUSI, B TOM
quciIe MyOJMYHO JeNIaTh KPATKUE COOOIIECHHS O PE3yJIbTaTax MPOEKTOB WM YIeOHBIX UCCIICAOBAHUI; TPU 3TOM I'PaMOTHO HCIIOJIb30BaTh N3yUEHHBIN



MOHATUHHBIN anmapar Kypca (U3uKH, COTPOBOXKIAThH BBICTYIIJICHUE TTPE3EHTAIIUCH;

e [IpU BBIITOJHCHUU y‘-ICGHLIX IMPOCKTOB U I/ICCJIC,Z[OBaHI/Iﬁ pacnpeaciisiaTb 06}133.HHOCTI/I B I'pyImc B COOTBETCTBUU C MOCTABJIICHHBIMU 3aa4aMH, CIICIUTD
3a BBINOJHEHHEM IUIaHa JACWCTBUIA, aJ€KBATHO OLIEHWBATh COOCTBEHHBIM BKJAJ B JACSATENBHOCTb TPYIIbI; BBICTPAaUBaTh KOMMYHHKATHBHOE
BSaHMOHCﬁCTBHG, YUUTBIBAsA MHCHUC OKPYXKAIOUINUX.

8 KJIACC

[IpenmeTtHbIe pe3ynbTaThl HA 6230BOM YPOBHE JIOJKHBI OTPaXXaTh CYOPMHUPOBAHHOCTD Y O0YHAIOIINXCS YMEHUI:

MCIIOJIb30BaTh MOHATHS: MAcCa U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBHKEHUE aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHMS BEIECTBA, KPUCTAIIMYECKUE U
amop(HbIe Tesa, HACHIIEHHBIA U HEHACHIILEHHBIN Map, BIaXHOCTh BO3/yXa; TEMIEpaTypa, BHYTPEHHsS SHEPIUs, TEIUIOBOM BUIATEIIb; 3JI€MEHTapHbIN
EKTPUYECKUH 3apsil, DIEKTPUUECKOE T10JI€, IPOBOJHUKHU U IUIIECKTPUKH, TOCTOSTHHBINA MIEKTPUYECKUI TOK, MATHUTHOE I10JIE;

pa3nuyath sBJIEHHUs (TEIUIOBOE paCIIMpEHHE/CKaThe, TeIulonepeaaya, TEIUIOBOE paBHOBECHE, CMauMBaHHUeE, KalWUIPHbIE SBJICHHS, HCHApeHHe,
KOH/IeHCalus, MJIaBJIeHUe, KpUcTaJIn3alus (OTBepAeBaHue), KUIIEHHE, TeIulonepeada (TerIonpoBOAHOCTb, KOHBEKIINSA, U3IIyYEHHE); FIEKTPU3aLus Tell,
B3aMMOJEICTBHE 3aps110B, JEUCTBHS DJIEKTPUYECKOr0 TOKA, KOPOTKOE 3aMbIKAHHE, B3aMMOJEICTBIE MarHUTOB, 1€HCTBUE MarHUTHOT'O I10JIs1 HA IPOBOIHUK
C TOKOM, 3JIEKTPOMAarHUTHAsI UHAYKIIMS) IO OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB, IEMOHCTPUPYIOIIMX TaHHOE (PU3HUECKOE SIBJICHMUE;
pacro3HaBaTh IPOSBICHUE M3YUEHHBIX (PM3UUECKUX SBICHUN B OKPYXKAIOIIEM MHUpPE, B TOM 4yHuClie (PU3UUECKUE SIBICHUS B IIPHU- POJie: TIOBEPXHOCTHOE
HaTsDKEHHE U KallWIISIpHBIE SIBJICHUSI B IPUPOJIE, KpUCTAILIBI B pUpoae, nzinydenue CoiaHla, 3aMep3aHue BoJ0EMOB, MOpCKUe Opu3bl, 00pa30BaHKE POCHI,
TyMaHa, UHEes, CHera; 3JeKTpUYeCKUe SBJICHHUS B aTMocdepe, 3JEeKTPUUYECTBO KHUBBIX OpPraHU3MOB; MarHUTHOE IoJie 3eMiId, Apeid moiro- coB, poiib
MarHMTHOTO TOJIS JJIsl KU3HU Ha 3emile, MOJIIPHOE CHUSHUE; IPHU 3TOM NEPEBOAUTH MPAKTHUECKYIO 33/7ady B y4e€OHYIO, BBIIEIATH CYLIECTBEHHBIE
CBOMCTBA/MPU3HAKN (PU3NUYECKUX SBJICHUI;

OIUCHIBATh M3YYEHHBIE CBOWCTBA TeJl M (DU3MUYECKHE SBJICHUS, UCMOIb3Yyd (PU3NYECKHE BEJIWYMHBI (TeMIepaTypa, BHYTPEHHsS 3HEPrusi, KOJINYECTBO
TEIUIOTHI, yAeNbHas TeMJI0EMKOCTh BEILIECTBA, y/IeJIbHAas TEIUIOTAa IUIaBJICHUS, yIeIbHAas TEIUI0Ta apooOpa3oBaHus, yAeabHas TEII0Ta CropaHus TOIIUBA,
KO3((ULUEHT TOJE3HOTO AEWCTBUS TEIUIOBOM MAIllMHBI, OTHOCHUTEIbHAsl BIIAXKHOCTb BO3/yXa, AJIEKTPUYECKUH 3apsij, Cuila TOKa, AJIEKTPUUYECKOE
HanpspKEHUe, CONPOTUBIICHUE TPOBOAHMKA, Y/I€TIbHOE CONPOTHUBIIEHUE BEILIECTBA, pad0Ta U MOIIHOCTH 3JIEKTPHUUECKOT0 TOKA); IPU OMHCAHUN TPABUIIBHO
TPaKTOBaTh PU3NYECKUI CMBICI UCIIOJIb3YEMbIX BETMYMH, 0003HAYEHUS U €IMHUIBI PU3NUECKUX BEITUYHH, HAXOAUTh (OPMYIIbI, CBA3BIBAIOLINE JAHHYIO
(bu3NYeCKyr0 BETMUUHY C IPYTMMHU BEIMYMHAMU, CTPOUTH IpauKu U3yYEHHBIX 3aBUCUMOCTEN (PM3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Tell, (U3NUYECKUE SBJICHUS U MPOLIECCHI, UCIOJb3YSl OCHOBHBIE MOJIOKEHHSI MOJIEKYJISIPHO-KHHETUYECKONH TEOPHUH CTPOEHUS
BEIIIECTBA, IPUHITUI CYNEPIIO3UIIMH TI0- JieH (Ha KaueCTBEHHOM yYpPOBHE), 3aKOH COXPaHEHHS 3apsijaa, 3a- KoH Oma il ydacTka 1emnu, 3akoH Jxoymss—
Jlenna, 3aKoH coXpaHeHHsI SHEPTUU; TIPU ITOM JaBaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3alIHChIBATh €r0 MATEMAaTUYECKOE BBIPAKEHUE;

OOBACHATh (U3NYECKHE MPOIECCHl M CBOWCTBA TE€l, B TOM YHCJIE€ U B KOHTEKCTE€ CUTyallUH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIISTH
MIPUYHUHHO-CJIEICTBEHHbIE CBSA3HM, CTPOUTH OOBSICHEHHE U3 |—2 JIOrMYecKHX IIaroB ¢ OMopoil Ha 1—2 M3ydeHHBIX CBOWCTBA ()M3MUECKUX SIBICHUH,
(bu3NYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pelaTh pacy€THbIE 3a/1a4M B 2—3 J1eHCTBUS, UCIIONb3Ys 3aKOHBI U OPMYJIbL, CBSI3bIBaIOLINE (DU3MUECKHE BETMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4u
3aIllUCBIBaTh KPATKOE YCIIOBHE, BBISBIIATh HEIOCTATOK JAHHBIX Ui PELICHHs 3aJaud, BBIOMpATh 3aKOHBI U (OPMYIIbl, HEOOXOAUMBIE JUIsl €€ pelIeHus,
IIPOBOJIUTH pac- YETHI M CPAaBHUBATh MOJIYYEHHOE 3HaYeHUE (PU3NUECKON BEJTMUNHBI C U3BECTHBIMU JIaHHBIMU;



pacro3HaBaTh IpoOIEeMbl, KOTOPbIE MOYKHO PEIIUTh NMPH MOMOIIU (PU3MUECKUX METOJI0B; UCIOJb3Ysl ONMCAHUE MCCIEOBAHNUS, BBIIEIATh IPOBEPSEMOE
IIPEATION0KEHNE, OLIEHUBATH IIPABUJIBHOCTD ITOPsIIKa IIPOBEICHUS UCCIECN0OBaHUs, A€JIaTh BHIBOBI,

IIPOBOJIUTH OIIBITHI 10 HAOIOIEHHIO (PU3NYECKUX ABICHUN UIIH (PU3NYECKUX CBOMCTB Tel (KalnWJUIApHbIC SBJIECHUS, 3aBUCUMOCTD JIaBJIEHUS BO3/yXa OT €ro
00bEMa, TeMIepaTypbl; CKOPOCTH MPOLIeCcca OCThIBAHUSA/HATPEBAHUS MPU U3IYYEHUU OT LBETa M3JIy4aroLIeH/Moraouammeil moBepXHoCcTh; CKOPOCTh
HCIIapeHus BOABI OT TEMIIEpaTypbl JKUJAKOCTH M IUIOMAAU €€ IIOBEPXHOCTH; DJIEKTpU3alMs Tel U B3aUMOJEHCTBHE JIIEKTPUYECKUX 3apsI0B;
B3aUMOJICYICTBUE IIOCTOSHHBIX MATHUTOB, BU3yaJIN3alisl MAarHUTHBIX I10JIEH IOCTOSHHBIX MAarHUTOB; IEHCTBHSI MATHUTHOIO I10JIsI HA IPOBOJIHUK C TOKOM,
CBOWCTBA AJIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOABHUraTENsl TOCTOSTHHOTO TOKA): (hOpMYyIUpPOBATh MPOBEPSEMBIC MPEANOI0KEHUS, COOMPATh YCTAaHOBKY U3
MPEUI0KEHHOT0 000PYAOBaHUS; ONMUCHIBATH X0/ ONBITA U (HOPMYITHPOBATH BHIBOIKI;

BBITOJIHATH MPSIMbIE U3MEPEHUS TEMIIEPATYPBl, OTHOCUTEIHHOMN BIQYKHOCTH BO3/1yXa, CHUJIbI TOKA, HAMIPSHKEHUS C UCTIOJIb30BaHUEM aHAJIOTOBBIX IPUOOPOB
Y JIaTYNKOB (PU3UYECKUX BEJMYMH; CPAaBHUBATH PE3YJIbTATHl H3MEPEHHH ¢ yUETOM 3a/laHHON aOCOTIOTHOHN MOTPEIIHOCTH;

IIPOBOJIUTH UCCIIEI0BAaHUE 3aBUCUMOCTH OJJHOM (pr3MuecKol BETMUMHBI OT APYToi C UCTIOIb30BAHUEM MIPSIMBIX U3MEPEHUH (3aBUCUMOCTh CONPOTUBIICHUS
IIPOBOJIHHKA OT €T0 JUITMHBI, IIOIIA N IOIIEPEYHOr0 CEYEHHUSI ¥ YIEIIbHOTIO COITPOTUBIICHHS BEILIECTBA IPOBOJHUKA; CHJIBI TOKA, UYILEr0 Yepes3 POBOIHHUK,
OT HaIpsDKEHUs Ha MPOBOJHUKE; HCCIEIOBAHUE IOCIEN0BATEIbHOTO M IMapajlielbHOIO COECIMHEHUN NPOBOJHUKOB): IUIAHWPOBATH HCCIIEIOBaHUE,
coOHMpaTh YCTAHOBKY U BBIMIOJIHATH U3MEPEHUS, CIEAYs NPEAIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3yIbTaThl MOTYYEHHOW 3aBUCUMOCTH B BHJIE TaOJHI U
rpauKoB, JeJ1aTh BBIBO/BI [10 PE3yJIbTaTaM HCCIIEIOBAHNUS;

IIPOBOAUTHh KOCBEHHBbIE M3MEpEeHMs (pU3MuecKkux BeIWYMH (yIesibHas TEIUIOEMKOCTb BELIECTBA, CONPOTHUBIIEHUWE NPOBOJHHKA, pabOTa U MOIIHOCTH
AJIEKTPUYECKOr0 TOKA): IUIAHUPOBAaTh HU3MEPEHUs, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CJIENysl MHPEUIOKEHHOM WHCTPYKLUUHU, U BBIYUCIATH
3HA4YECHHE BEJINYUHBI;

co0Jro1aTh MpaBuiIa TEXHUKU O€30IIaCHOCTH IPU paboTe ¢ 1abopaTopHbIM 000pYy/I0BaHUEM;

XapaKTepu30BaTh MPUHLUIBI AEUCTBUS M3YYEHHBIX NPHOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOM Ha UX OMHMCAHUSA (B TOM YHMCIE: CUCTEMa OTOIICHHS
JIOMOB, TUTPOMETp, MapoBas TypOMHA, aMIIEpPMETP, BOJIBTMETP, CUETUUK AIIEKTPUUECKON IHEPTUH, FIEKTPOOCBETUTENbHBIE TPUOOPHI, HarpeBaTebHbIE
ANEKTPONPUOOPHI (TIPUMEPBHI ), JIEKTPUUECKHE TPETOXPAHUTENN; DIEKTPOMArHUT, 3JIEKTPOIBUTATENb IOCTOSTHHOTO TOKA), UCIOJIb3YS 3HAHUS O CBOMCTBAX
(bu3NYeCKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOUCTBA U MU3MEPUTENbHbIE TPHUOOPHI IO CXeMaM U CXeMaTHYHbIM PUCYHKaM (3KUAKOCTHBIN TEPMOMETP, TEPMOC,
MICUXPOMETP, TUTPOMETP, ABUraTeNlb BHYTPEHHETO CrOPaHMsl, SJIEKTPOCKOII, PEOCTAT); COCTABIIATh CXEMBbI SJIEKTPUUYECKUX IIeTIel ¢ TI0CIeJ0BATEIbHBIM U
napajuleIbHbIM COeIMHEHNEM 3JIEMEHTOB, pa3jinyasi yCJIOBHbIE 0003HAUEHUS FJIEMEHTOB JJIEKTPUUECKUX LEMNeil;

NPUBOANUTE TPUMEPBI/HAXOAUTh WH(POPMALMIO O MpUMepax MPAKTUYECKOTO HCMOIb30BaHUS (U3UYECKUX 3HAHUH B TOBCEAHEBHOW KHU3HM JUIs
obecriedeHrs: 0€30MacHOCTH MTPH OOpaIIeHUH ¢ TPUOOPaMH M TEXHUUECKUMH YCTPOMCTBaMU, COXPAaHEHUS 370POBbs U COOIIOACHUS HOPM SKOJIOTHYECKOTO
MOBEICHUS B OKPYKAIOLIEH CPENIE;

OCYILIECTBIATH MOMCK HHPOPMALIUU (PU3UUECKOT0 CofiepKaHus B ceTH VIHTepHeT, Ha OCHOBE MMEIOIIUXCSI 3HAHUM U MTyTEM CpaB- HEHUS JTOTOJTHUTEIbHBIX
MCTOYHHKOB BBIJENISATH MH(OPMAINIO, KOTOpast ABISETCS MPOTUBOPEUMBON MIIM MOXKET OBITh HEJIOCTOBEPHOI;

MCIOJIb30BAaTh MPH BHITIOJHEHUH YUeOHbIX 33JaHUI HAYYHO-TIOMYJIAPHYIO JIUTEPATypy (PU3NUECKOro CoepKaHus, CIIPaBOYHbIE MaTEPHAIIbI, PECYPChI CETH
WuTepHeT; BIaseTh NpuéMaMi KOHCIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHust HH(GOPMAIMK U3 OJJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;



co3/71aBaTh COOCTBEHHBIC MUCHbMEHHBIE U KPATKUE YCTHBIE COOOIIEeHUs, 0000111as HH(OOPMAIHIO U3 HECKOIBKUX UCTOYHUKOB (DU3MYECKOTO COJICPIKaHMUs, B
TOM YHCJIe MyOJIMYHO MPENCTABIATh PE3yAbTAThl MPOSKTHON MM HCCIEI0BATENbCKON JESTEIbHOCTH; IIPU 3TOM I'PaMOTHO HCIIOJIb30BaTh W3YUYECHHBIH
MOHATUIHBIN anmapaT Kypca (PU3HMKH, COITPOBOKAATH BBICTYIUICHUE MPE3EHTALINEH;
IIPY BBIMIOJHEHUH YU€OHBIX IPOEKTOB U UCCIIEIOBAaHUIN (PU3NUECKUX IIPOLECCOB PACTIPEAEIATh 00S3aHHOCTH B IPYIIE B COOTBETCTBUU C MOCTABICHHBIMU
3aJjauaMy, CIEAUTH 3a BBINOJHEHHEM IUIaHa JCHCTBHIA M KOPPEKTHPOBAThH €0, aJ€KBATHO OLIEHUBATh COOCTBEHHBIH BKIJIAJ] B JIEATEIBLHOCTH T'PYIIIBI;
BBICTPaNBaTh KOMMYHHKATHBHOE B3aMMOICHCTBHE, POSIBIISASL TOTOBHOCTD Pa3peIiaTh KOH(IUKTHI.

9 KUIACC
[IpenmeTtHbIe pe3ynbTaThl HA 6230BOM YPOBHE JIOJKHBI OTPaXXaTh CYOPMHUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUI:
UCIOJIBb30BaTh MOHATHA: CHCTEMa OTCYETa, MaTepuaibHas TOYKA, TPACKTOPHs, OTHOCUTEILHOCTh MEXaHMYECKOTO IBIKEHUS, Aedopmarus (yrnpyras,
IJIACTUYECKas), TPEHUE, LIEHTPOCTPEMUTEIBHOE YCKOPEHHUE, HEBECOMOCTh M NEPErpy3KH; LEHTP TSHKECTH; aOCOJIOTHO TBEPAOE TENO, LIEHTP TSKECTH
TBEPAOrO TEJa, pABHOBECHE; MEXAHUYECKUE KOJICOAHUS U BOJIHBI, 3BYK, UHQPA3BYK U YJIbTPA3BYK; 3JIEKTPOMATHUTHBIE BOJIHBI, IIKAJIA 3JIEKTPOMArHUTHBIX
BOITH, CBET, OJIM30PYKOCTD U TaTbHO30PKOCTD, CIIEKTPHI UCITYCKaHUS U TOTJIOUICHNUS; alb(da-, 0eTa- 1 raMMa-u3JIydeH s, U30TOIBI, sIIepHAst SHEPTeTHUKA;
pa3nuyath SBJICHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE JBIKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE IBHKEHNE, CBOOOIHOE Ta/IecHHUE
T€J1, PABHOMEPHOE JIBH)KEHUE 110 OKPY>KHOCTH, B3aUMOJIEHCTBUE TEJl, pEaKTUBHOE JIBI)KEHUE, KOJIeOaTeIbHOE JABM)KEHUE (3aTyXalOUIUe U BbIHYXK/ICHHbIE
Koje0aHus), PE30HAHC, BOJIHOBOE J[IBWJKEHUE, OTpPaKEHHE 3BYyKa, MPSIMOJIMHEWHOE paclpOCTPAaHEHHE, OTPAKEHUE U IPEIOMIIEHUE CBETa, IOJHOE
BHYTpEHHEE OTpaKCHHE CBETa, pa3liOKeHHWE Oelloro CBeTa B CIEKTP M CJIOKEHUE CIEeKTPadbHBIX I[BETOB, IUCIEPCUS CBETa, €CTECTBEHHAs
Pa0aKTUBHOCTH, BOSBHUKHOBEHHUE JIMHEHYATOr0 CIIEKTPa U3IYUEHHUS) 110 OMKMCAHUIO UX XapaKTePHBIX CBOMCTB M HA OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX
JaHHOE (hU3UYECKOe SIBIICHUE;
pacro3HaBaTh NPOSBICHUE N3YUYECHHBIX (PU3NIECKUX SBICHUN B OKPYKaIOIIeM MHUpe (B TOM 4Hciie (PU3NYECKHE SIBICHUS B IPU- POJIC: IPUIMBHI U OTIIMBHI,
nBrokeHue miaHeT CoJHEYHON CHUCTEeMbl, PEaKTUBHOE JIBUKEHHE KUBBIX OPTaHU3MOB, BOCIIPUSATHE 3BYKOB KUBOTHBIMH, 3€MJIETPSCEHUE, CEHCMHUECKUE
BOJIHBI, IIyHaMH, 3XO, L[BE€Ta TeJl, ONTUYECKHE SBJIECHUS B NpUPOAE, OMOJOrHMYecKoe AEHCTBHE BUAMMOIO, YIbTPa(HOIETOBOIO M PEHTTEHOBCKOTO
W3ITy4YeHUH; €CTECTBEHHBIN paJlOaKTUBHBIA ()OH, KOCMUYECKUE JIyUd, PATUOAKTUBHOE M3ITyUYE€HUE MPUPOTHBIX MHUHEPAIOB; NEHCTBUE PaJHOAKTUBHBIX
M3IYy4YEeHUI Ha OPraHu3M 4YelloBeKa), TP 3TOM MEePEBOAUTH MPAKTHUECKYIO 33/1a4y B y4eOHYIO0, BBIIEIATH CYIIECTBEHHbIE CBOMCTBA/IPU3HAKU (DU3NUECKUX
SIBIICHHI,
OIUCHIBATh M3YyYCHHbIE CBOMCTBA Tel M (PU3MUECKUE SIBICHUS, MCIONB3Ys (U3UUECKUE BEIWYMHBI (CpPEeIHSSI M MTHOBEHHas CKOPOCTh Tella NpH
HEpaBHOMEPHOM JIBKEHHUHU, YCKOPEHHE, IepeMeIlleHe, yTh, YIII0Bas CKOPOCTb, CHJIa TPEHHS, CHJIa YIIPYTOCTH, CHJIA TSDKECTH, YCKOPEHHE CBOOOIHOTO
MaJieHusl, BeC Tela, UM- MYJbC Tella, UMITYJIbC CUIIbl, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHIMANIbHAS SHEPTUS TeNa, MOAHITOrO HaJl IOBEPXHOCTHIO
3eMJIU, OTeHLMaIbHAas JHEPT sl CHKATOM MPYKUHbBI, KHHETUYECKasi SHEPTUs, T0JIHAS MEXaHUYeCKasi SHEPIHsl, IEPUO/I M 4acTOTa KoJieOaHU, 1JIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKAa3aTellb MPEJIOMJICHUS CPE/bl); MPU ONMUCAHUHM NPaBUIBHO TPAKTOBaTh (PM3MUECKUNH CMBICI
UCTIOJB3yEeMBIX BEJIH- YWH, 0003HAUCHHS U CIMHHIBI (U3NICCKUX BEIMYUH, HAXOIUTH (OPMYJIBI, CBA3BIBAIONINE JAaHHYIO (U3NYECKYIO BEITHMUMHY C
JIPYTUMH BEJTMUYNHAMH, CTPOUTH TPAPUKH N3YUEHHBIX 3aBHCUMOCTEH (PH3MUECKUX BEITHYNH;
XapaKTepu30BaTh CBOMCTBA TeJ, PU3NYECKUE SIBJICHHS M MPOIECCHI, UCIOIb3Ysl 3aKOH COXPAHEHUS SHEPruH, 3aKOH BCEMUPHOIO TATOTEHUS, TMPUHIUI
CYNEPIO3UIMH CHJI, IPUHIIUIT OTHOCUTENbHOCTU [ anuies, 3akoHbl Hbl0TOHA, 3aKOH COXpaHEHUS! UMITYJIbCa, 3aKOHBI OTPAKEHUSI U MIPEJIOMIICHUS CBETa,



3aKOHBI COXpPAHEHUS 3apsSI0BOIO U MaCCOBOTO YHCEN MPH SIACPHBIX PEAKIUAX; MPH STOM JaBaTh CIOBECHYIO (OPMYTHUPOBKY 3aKOHA U 3aIMCHIBATH €T0
MaTeMaTHYECKOE BBIPAKCHHUE;

OOBSICHATh (U3UYECKUE TPOIECCHl M CBOWMCTBA TEl, B TOM YHCIC MU B KOHTEKCTE€ CUTYyallUd MPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBISBISATH
MPUYUHHO-CJICICTBEHHBIC CBSI3M, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKHX IIAaroB C OMOPOM Ha 2—3 M3YyYEHHBIX CBOWCTBA ()M3MUECKUX SIBICHUH,
(U3HYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemats pacy€THbIC 3a1a49 (OMUPAIOIINECS HAa CUCTEMY U3 2— 3 ypaBHEHUH ), UCMOJIB3Ys 3aKOHBI U ()OPMYJIBI, CBSA3BIBAIOIINE (PU3NUCCKUE BEIIMYMHBL: Ha
OCHOBE aHaJIM3a yCIOBHS 33Jla4M 3a- MUCHIBATh KPATKOE YCIOBUE, BBISIBIIATH HEJOCTAIOIINE WU U30bI- TOUHBIC JaHHBIC, BEHIOUPATh 3aKOHBI U (DOPMYIIHI,
HEOOXOIUMBIC IS PEIICHUS, IPOBOIUTE PACUETHI M OLIEHUBAThH PEATMCTHYHOCTD MOJIYYEHHOTO 3HAYCHUS (DU3HUECKON BEIIMYNHBL

pacmo3HaBaTh MPOOIEMBI, KOTOPhIE MOKHO PEIIUTh IPU TOMOIIH (U3HMYECKUX METOJIOB; MCIOIb3ys OMMCAHUE UCCICAOBAHUS, BBIJCIATh POBEPSIEMOE
MIPEIIOJIOKCHHE, OICHUBATh MPABHJIBHOCTh TOPSAKA MPOBEICHUS HCCICIOBAHUS, JCNATh BBIBOJBI, MHTCPIIPECTHPOBATh PE3yJIbTaThl HAOIOJCHUN W
OTIBITOB;

MIPOBOAMTH OIBITHI [0 HAOMIOJAEHUIO (PU3MUECKUX SBIICHUN WM (U3UUYECKUX CBOMCTB Tell (M3ydeHHE BTOPOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHUS
SHEPTUH; 3aBUCUMOCTh TIEpHoaa KoieOaHUH MPYKMHHOTO MasTHHKA OT MAacChl Ipy3a U JKECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT aMIUTHTYBI MaJIbIX
Kosie0aHui; MPSMOJIMHEHHOE PACIPOCTPAHEHUE CBETA, Pa3jioKeHHE O€JIoro cBeTa B CHEKTpP; M3YYEHHE CBOWCTB M300pa)KEHUS B IJIOCKOM 3€pKalle U
CBOMCTB M300pa)XCHHS IMpeJMeTa B COOHMpAroeil TuH3e; HAOMI0CHUE CIUIONIHBIX W JIMHEHYATHIX CICKTPOB M3JIYUYCHHS): CAMOCTOSTEILHO COOMpaTh
YCTaHOBKY U3 U30BITOYHOTO HaOOpa 000pyA0BaHNs; OMKUCHIBATH X0 OIBITA M €T0 PE3YNbTaThl, (HOPMYIUPOBATH BHIBOIBL;

MIPOBOMTH IPU HEOOXOUMOCTH CEPUIO TIPSIMBIX U3MEPECHHUI, OIIPEIeTIsis CpeIHee 3HAaUCHNE H3MEPSIeMOi BeTMYIHUHEI ((POKYCHOE paccTOsTHUE coOnparomeit
JIUH3BI); 000CHOBBIBATH BEIOOP CIIOCO0a M3MEPEHUS/M3MEPUTEITHLHOTO TPHOOoDPa;

MPOBOANTh HCCIEIOBAHUE 3aBUCUMOCTEH (M3UYECKUX BEIWYUH C HWCHOIB30BAaHWEM TMPSIMBIX H3MEPEHHUH (3aBHUCHMOCTh MYTH OT BPEMEHU IIpH
PaBHOYCKOPEHHOM JBMKCHHH 0€3 HauaTbHOW CKOPOCTH; TIEPHOoIa KOJIeOaHUH MaTeMaTHYECKOTO MasATHUKA OT JUTMHBI HUTH; 3aBUCUMOCTH YTJIa O TPAKEHUS
CBEeTa OT yrja MaJeHUs W yrja MpeJOMIICHHUS OT yria HaJeHHs): TUIAHUPOBATh HCCIENOBAHUE, CAMOCTOSATENBHO COOMpPATh YCTAaHOBKY, (PMKCHpPOBATH
PE3YJIbTATHI MTOJIYICHHOHN 3aBUCUMOCTH (PU3MUSCKUX BEIIMYMH B BUJIC TAOJIUI] ¥ TPAQHKOB, JIEIATh BEIBOJIBI 110 PE3Yy/IbTaTaM HUCCIICIOBAHMS;

MIPOBOJINTh KOCBEHHBIC M3MEpPEHUs (DU3MUECKHX BEIMYHMH (CPEIHSSI CKOPOCTh M YCKOPEHHE Tella MPH PABHOYCKOPEHHOM JIBFDKCHUH, YCKOPCHHE
CBOOOJTHOTO MaJIeHUs], )KECTKOCTh MPYKUHBI, KOADPUIIMEHT TPEHUSI CKOJIbKEHUSI, MEXaHU4eckasi paboTa M MOIIHOCTb, YacTOTa W MEpPUOJ] KoJeOaHU
MaTEeMaTHYECKOTO W TPY)KWHHOTO MAasTHHUKOB, ONTHYECKAs CHJIa COOMpAFOIIEH JWH3bBI, PaTUOAKTHBHBIA (POH): TUIAHMPOBATh HU3MEPEHHS; COOMPATh
AKCIIEPUMEHTAILHYIO YCTAHOBKY M BBITIOJHATH U3MEPECHHS, CIEeIys MPEI0KCHHON WHCTPYKIMH, BBIYMCIATH 3HAYCHUE BEIIMYMHBI U aHAJTU3UPOBATH
MOJIy4EHHBIEC PE3YNbTAThI C YYETOM 33JaHHOM MOTPEIIHOCTH U3MEPEHU;

coOro1aTh MpaBUiia TEXHUKK O€30MaCHOCTH MpHU paboTe ¢ 1abopaToOpHBIM 000PYI0BAHHEM;

pa3nuyaTh OCHOBHBIC MPU3HAKU M3YyUYEHHBIX (PU3MUECKUX MOJe- JIel: MaTepuaibHasi TOuKa, abCONIOTHO TBEPAOE TEJIO0, TOUCUHBI UCTOUYHUK CBETA, NTyY,
TOHKasl IMH3a, TUTaHETapHAasi MOJIENIb aTOMa, HYKJIOHHAsI MOJIe) b aTOMHOTO SIpa;

XapaKTepU30BaTh MPUHIUIIBI IEHCTBUS U3YUYCHHBIX TPHUOOPOB U TEXHUYECKUX YCTPOHCTB C OMOPOM HAa X OMHCAHUS (B TOM YHCIE: CIIHIOMETP, NaTYHKU
MOJIOKEHHUS, PACCTOSHUS U YCKOPEHUSs, PaKeTa, dXOJOT, OYKH, MEPUCKOM, (oToammapaT, ONTUYECKHUE CBETOBOJBI, CIIEKTPOCKOI, TO3UMETP, KaMmepa
Buiibcona), ucnonib3yst 3HaHUS O CBOMCTBAX (PM3MUECKUX SBJICHUN M HEOOXOIUMBbIE (U3HYECKHE 3aKOHOMEPHOCTH;



® HCIIOJIb30BATh CXEMbl U CXEMAaTUYHbBIE PUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPUTENIBbHBIX MPUOOPOB U TEXHOJIOTUYECKUX MPOLIECCOB MPHU
pelieHnr yueOHO-TIPaKTHUECKUX 3a/1a4; ONITUYECKUE CXEMBI JUIsl IIOCTPOSHUS M300pakeHUi B TUIOCKOM 3epKalie U COOMparoIei JINH3E,

® IPUBOJAUTH MPHUMEPHI/HAXOAUTHh HH(MOPMALUIO O MpUMEpax MPAKTUYECKOTO HCHOIb30BaHUS (DU3MUECKUX 3HAHUN B IOBCEAHEBHOW JKU3HU IS
oOecniedeHus 0€30MaCHOCTH MPU 0OpaleHUH ¢ TPUOOPaMU U TEXHUYECKUMH YCTPOUCTBAMU, COXPAHEHHS 3/10POBbs M COOIIOACHHSI HOPM SKOJIOTHYECKOTO
MOBEICHUS B OKPYKAIOLIEH CPELE;

® OCYUIECTBJIATH MOUCK MH(POpMAIMK (PU3NYECKOTO COJEp>KaHusl B ceTu MHTEepHET, caMOCTOATEIbHO (OPMYNIHUPYs MOUCKOBBIM 3allpoc, HAXOAUTh MYTH
orpezieNieHUs JOCTOBEPHOCTHU MOJIy4eHHOM HH(OPMALIMK HA OCHOBE UMEIOIIMUXCS 3HAHUHN U TOTIOJHUTEIbHBIX HCTOYHHUKOB;

®  WCIMOJB30BATh IIPU BBHITIOTHEHUH yUEOHBIX 3aJaHUI HAyYHO-TIONYJISIPHYIO JINTEPATYPy (PU3HUECKOTO COIepKaHMsI, CIPABOYHbIE MaTEPHAIIBI, PECYPCHI CETH
WuTepHer; BnaaeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3zoBaHus HHPOPMAIMK U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;

® CO3JaBaTb coOCTBEHHBIE NUCbMEHHEIE U YCTHBIC COO6HI€HI/I$I Ha OCHOBE I/IH(i)OpMaIII/II/I N3 HECKOJIBKUX MCTOYHUKOB (bH?;I/I‘-ICCKOI“O COACpIKaHuA, HY6JII/I‘IHO
MIPEJICTABIATh PE3yIbTaThl MPOSKTHON WM UCCIIEN0BATENIbCKON JESTEIBHOCTH; IPU STOM T'PAaMOTHO HCIOJIb30BaTh U3YUYEHHBIN MOHATHIHBINA anmapaT
M3Yy4aeMoro pasjena (U3UKH U COMPOBOXKAATh BHICTYIUICHHE MTPE3eHTAIMeH ¢ y4€TOM 0COOCHHOCTEH ayJUTOPHH CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHHUE

7 kaacc (68 yacoB)

Temarunueckuii

5 OcHoBHOE coaepxaHue OcHOBHBIE BH/BI A1eITEIbHOCTH YYALIMXCH (HA YPOBHE Y4eOHBIX A€l CTBHIT)
JIOK, TeMa

Pasznen 1. ®dusuka u eé poJib B IO3HAHNH OKPY:Kawomero Mupa (6 1)

®u3uka - Hayka o | Ou3uka - Hayka o mnpupone. SBienus | BoiiBienue paznuuuii Mexy GU3NYECKMMU U XUMHUECKUMHU MTPEBPAILIEHUSIMH.
npupozae (2 4) MIPUPOABL. Puznueckue apieHus: | PacnosHaBanue u kiaccupukanys GU3NYECKUX SBICHUI: MEXaHUYECKHUX, TETIOBBIX,
MEXaHUYECKHE, TEIUIOBBIE, JJIEKTPUYECKHE, | DIEKTPUYECKHX, MArHUTHBIX U CBETOBBIX.
MarHuTHBIE, CBETOBBIE, 3ByKOBBIE Habmroienue u onucanue pU3N4eCKUX sSBJICHUM
PDuznyeckue Dusuyeckue BEIINYUHBI. W3mepenue | OnpeneneHue LEeHBbl JAEJCHUS MIKalbl H3MEpHUTENbHOTO mpubopa. HM3mepenue
BeJIMYHMHBI (2 1) buznuecKux BEJINYMH. @usnueckue | JIMHEWHBIX Pa3MEPOB TEIl U IPOMEKYTKOB BPEMEHHU € YUETOM IOTPELTHOCTEMN.
prOOPBI. [TorpemuocTts u3Mmepenuil. | smepenue o0bEMa KUAKOCTH U TBEPIOTO TENA.
MexayHapoaHas cUCTEMA E€AMHULL W3mepenne temiepaTypbl NMPU IMOMOIIM KUIAKOCTHOTO TEPMOMETpa M JaT4YHMKa
TEMIIEpaTypBhl.

BeimonHeHne TBOpYECKHX 3allaHUil MO TMOMCKY CIIOCOOOB HM3MEpEeHHs] HEKOTOPBIX
¢u3nUecKuX XapakTepUCTUK, HalpUMEp pa3MepoB MajblX OOBEKTOB (BOJIOC,
MPOBOJIOKA), YAAJIEHHBIX OOBEKTOB, OOJBIIMX PACCTOSHUN, MaJbIX MPOMEKYTKOB
BpeMeHu. O0CyXIeHHEe MPeIaraéMbIX CIIOCOOO0B.




EcrtecTBeHHO-
HAY4YHbII MeTOo/
nmo3HaHus (2 4)

Kak ¢wusuka u npyrue ecrecTBeHHbIE HAYKH
M3y4daroT mnpupoay. EcTecTBeHHO-HAy4YHBIN
METO/I MO3HaHUs: HAOII0IeHHE, IOCTAHOB- Ka
HAy4YHOTO BONPOCA, BBIBI)KEHHE THUIIOTE3,
JKCIIEPUMEHT IO

IIPOBEPKE TUITOTE3,

00bsiICHEHUE Ha0JII0OJaEMOT0 SIBJICHUSL.
Onucanvie GU3MUYECKUX SIBICHUH C TOMOIIBIO

MoJeIIen

BeiBrkeHne runores, 00ObACHAIOUIMX IPOCThIE SIBIECHUS, HAIIPUMED:

IIOYEMY OCTAHABIIMBAETCSA JBUKYLICECS 10 TOPU30HTAIBHON TOBEPXHOCTH TEJIO;
II0YEMY B JKapKyIo IOr0Jly B CBETJION OJIEXKI€ IPOXJIaJHEN, UEM B TEMHOM.
[Tpenioskenune cnocoO0OB MPOBEPKU TUIIOTES.

[TpoBenenue wuccneqoBaHUA IO IPOBEPKE KaKOW-TMOO TIMIIOTE3bl, HANPUMEp:
JABHOCTH TOJIETA IIApUKa, MYIIEHHOIO TOPU30HTAIBHO, TEM OOJbINe, YeM OOoJbIIe
BBICOTA IIyCKA.

[Toctpoenne mpocredmux Mozeneil (U3NYeCKux SBICHHUN (B BUJE PUCYHKOB WIH
CXEM), HallpuMep MaJIeHUE MPEAMETa; IPSIMOIMHENHOE paclIpOCTPAHEHNE CBETA

Pasznea 2. [lepBonayajbH

ble CBeJeHUs 0 CTPOeHHHU BelecTBa (5 4)

Crpoenue ATOMBI M MOJEKyJbl, UX pa3Mmepbl. OnbiThl, | HaGmionenne W uHTepOpeTanys  ONBITOB,  CBHJETENBCTBYIOUIMX 00
BeulecTBa (1 u) JIOKa3bIBAIONIME  JIUCKPETHOE  CTPOCHHE | aTOMHO-MOJICEKYJISIPDHOM CTPOCHHHU BEIIECTBA: OIBITHI C PACTBOPEHHEM Pa3IMYHBIX
BEIIECTBA BEIIECTB B BOJIE.
Ornenka pa3MepoB aTOMOB M MOJIEKYJI C HCIIOJIb30BaHUEM (HOTOTpaduii, MOTYyIEHHBIX
Ha aTOMHOM cujioBoM Mukpockorne (ACM). OmnpeneneHue pazMepoB MajbIX Tell
JBuKeHHE U JlBwxkenue  yactur,  BemectBa.  Cps3p | HaGmronenue u o0bscHeHHEe OPOYHOBCKOTO IBUKEHUS U sIBICHUS TUDDY3UH.
B3amMo/ielicTBre CKOpPOCTH JIBYDKEHUS YacTHUI] c | IIpoBeneHune u 0OBsICHEHNE ONBITOB 110 HAOJIIOJICHUIO TEIJIOBOI'O PACIIMPEHNUS Ta30B.
YacTHUI BellleCTBA | TEMIIEPATYPON. [TpoBenenue u OOBSICHEHUE ONBITOB IO OOHAPYKEHHIO CHUJI MOJIEKYJISPHOTO
(2 4) BpoyHoBckoe JIBOKEHUE. Hubdy3us. | mpUTHKEHUS U OTTATKUBaAHUS
B3anmopeiicteue YaCTHUIL] BEILIECTBA:

MPUTSXKCHUE U OTTAJIKMBAHUEC

ArperarTssoie
COCTOSIHUS
BemecTna (2 4)

ArperaTHLIe COCTOSIHUA BCIICCTBA: CTPOCHUC
ra3os, JKUJIKOCTEHN nu

(KpHCTaJITMYECKUX )

TBEPABIX
Ten.  BzaumocBsasb
MEXJy CBOWCTBAMHM BELIECTB B PAa3HBIX
COCTOSIHUSIX u

arperaTHbIX nux

ATOMHO-MOJICKYJIIPHBIM CTPOCHUCM.

Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI

Onucanue (¢ UCTOIB30BAHUEM MPOCTHIX MOJIENEN) OCHOBHBIX Pa3NU4Uil B CTPOCHHUH
ra3oB, JKUJIKOCTEU U TBEPIBIX TEI.

OObsicHEHHEe Malloil  CKUMAEMOCTH JKUIKOCTeM W TBEPABIX TeJ, OOJIBIIONI
CKMMAaEMOCTH T'a30B.

OO0BsicHeHne coxpaneHus PopMbI TBEPIIBIX TET U TEKYYECTH KUIKOCTH.

[IpoBenenre OMBITOB, JHOKA3bIBAIOIINX, YTO B TBEPJAOM COCTOSIHUUA BOJBI YACTHUIIbI
HaxOoJATCS B CPETHEM JANbIIIE IPYT OT Apyra (TUIOTHOCTh MEHBIIIE), YEM B KHUIKOM.
YcraHoBIEeHNE B3aUMOCBSI3U MEXKTY OCOOCHHOCTSIMU arpeTraTHBIX COCTOSTHUN BOJIBI U

CyIIeCTBOBaHMEM BOJIHBIX opranu3mMoB (MC — Guosnorus, reorpagusi)

Pa3nen 3. /IBusxenue u B3anMmojeiicteue teJ (21 1)

MexaHnunueckoe
JBUKeHHE (3 4)

Mexannyeckoe ABUKEHHE. PaBHOMEpHOE U

HepaBHOMEpHOE JBMKeHHEe. CKOPOCTb.

HccnenoBanue paBHOMEPHOTO JIBUYKEHUS U ONPEEIICHNE €r0 MPU3HAKOB.
Habmionenue HepaBHOMEPHOTO JBIJKEHUS M OINpeAeleHHEe €ro OTJIWYUMl OT




Cpenusisi CKOpOCTh TIPU HE- PaBHOMEPHOM

PaBHOMEPHOTO JIBUKEHHUSI.

nBwkeHun. Pacuér mytm u  BpeMmeHu | PemieHuwe 3agau Ha ompelesieHHE IyTH, CKOPOCTHM M BPEMEHH PaBHOMEPHOIO
JIBYDKEHUS JIBYDKEHUS.
AHann3 rpauKoB 3aBUCUMOCTHU IIyTH U CKOPOCTH OT BPEMEHU
Huepuusi, macca, ABnenne  MHEpPUMH.  3aKOH — MHEPLHH. | OfbACHEHHE M IPOrHO3UPOBAHME SBICHHIT, 00YCIOBICHHBIX HHEPIMCH, HAIPAMEp:
IUIOTHOCTH (4 1) B3aumopneiictBe  Ten  Kak = NPUYMHA | YTO MPOMCXOIHUT MPU TOPMOXKEHUH MIIM PE3KOM MAaHEBpPE aBTOMOOMIISA, IIOYEMY

U3MEHEHHUs CKOPOCTH JBMXKEHMs Ten. Macca
KaKk Mepa uHepTHOCTH Tena. [lmoTHocTb
BemiecTBa. CBA3b INIOTHOCTU € KOJIMUYECTBOM
MOJIEKYJI B €JMHHIIE 00bEMA BEILIECTBA

HEBO3MOKHO MI'HOBEHHO IIPEKPATUTh JBUKEHHUE HA BEJIOCUIIE/IEC UIIU CAMOKATE U T. .
IIpoBeneHue U aHanu3 ONBITOB, AEMOHCTPUPYIOIIUX H3MEHEHUE CKOPOCTH JIBUKEHUS
TeJa B PE3yJIbTaTe JEHCTBHS HA HETO APYTUX TEl.

Pemrenne 3aaa4 Ha oInmpeaciICHUE MacCChl T€Jia, €ro 00BbEMa U IUIOTHOCTH.

[TpoBeneHue u aHAIU3 OIBITOB, IEMOHCTPUPYIOIIUX 3aBUCUMOCTh H3MCHEHUS
CKOPOCTH TeJia OT €r0 MacChl MPY B3aMMOCHCTBHH Tel. M3MepeHue Macchl Terna
pa3auaHbIME crioco0amu. OrpeieneHue IIOTHOCTH Tejla B Pe3yJIbTaTe U3MEPECHHUS €T
Macchl U 00bEMa

Cuaa. Buasl cui
(14 4)

Cuna kak XapakTepHCTHKa B3aWMOJCUCTBUS
ten. Cunma ynpyroctu u  3akoH ['yka.
W3mepenune cuitbl ¢ MOMOIIBIO JHHAMOMETPA.
SIBnenue TAroteHust U cuia TshHkecth. Cua
TSOKECTH Ha JpYrux IUlaHerax. Bec Tena.

HepecomocTs. Cnoxxenue cui,
HAallpaBJIEHHbIX 10  OJHOM  IIPSAMOM.
PaBHogelictByromas cun. Cuna  TpeHwMs.

TpeHHe CKOJIBJKCHUSL U TPCHUC TIOKOA.

Tpenue B IpUpo/ie U TEXHUKE

W3ydyeHne B3auMOACWCTBHSA KaK NPHYMHBI W3MEHEHHS CKOPOCTH Tela WM €ro
nedopMaruu.

Onucanne peanbHBIX CUTYAIlMil B3aMMOJEHCTBHS TEJI C IOMOIIBIO MOJENEH, B
KOTOPBIX BBOJUTCS MOHSATHE W HM300pakeHUE CHIIBL. VI3ydeHue CHibl YHpyrocTH.
HccnenoBanue 3aBUCHMOCTH CHJIBI YIIPYTOCTH OT YJIMHEHHS PE3WHOBOTO IITHYPA WITH
HPYXUHBI (C TOCTPOEHUEM IpaduKa).

AHaM3 TMPaKTMYECKUX CHUTyalluid, B KOTOPBIX MpPOSBISETCS MACUCTBUE CHJIBI
yIpyrocTH (ynpyrocTb Msiua, KpOCCOBOK, BETOK JIepeBa U Jp.).

AHan3 CUTYyalMii, CBA3aHHBIX C sIBJIEHHEM TIAroreHus. OObsCHEHHEe OpOUTAIBLHOIO
JBYDKEHUS IJTAHET C MCTIOJIb30BAaHUEM SIBIICHUS TATOTEHHS U 3akoHa nHepiun (MC —
acTpoHoMus). MI3amepeHue Beca Tena ¢ moMoleko JuHamoMerpa. O60CHOBaHHUE 3TOTO
crocoba u3MepeHusl.

AHaM3 ¥ MOJICNIMPOBAaHUE SBJICHUS HEBECOMOCTH. DKCIIEPUMEHTAIBHOE TIOJTyYCHUE
npaBujia CIIOKEHHsI CHWJI, HANpaBJICHHBIX BIOJb OJHOW TpsMoil. OmpeneneHue
BEJIMYMHBI PaBHOJCHCTBYIOIEH CHJI.

W3yueHue Cuiibl TPEHUsI CKOJIBKEHUS M CUIIBI TPEHUS TTOKOSI.

VccnenoBanue 3aBUCUMOCTH CHMJIbI TPEHHsI OT Beca Tella U CBOMCTB TPYLIMXCS
ITOBEPXHOCTEH.

AHaIN3 NPaKTUYECKUX CUTYAIH, B KOTOPBIX MPOSIBIISIETCS JCHCTBUE CHIIBI TPEHUS,
UCTIONIB3YIOTCSI CIIOCOOBI €€ YMEHBIICHUS WM yBEIWYCHUS (KaTaHWE Ha JIbDKax,




KOHBbKaX, TOPMOXXCHHE aBTOMOOWIIS, HWCIOJIb30BaHUE TIOIIIMITHIUKOB, IIJIaBaHUE
BOJHBIX )KUBOTHBIX U Ap.) (MC — Guosorus).

Pemrenne 3amad ¢ ucnonb3oBaHueM (GOpMyl sl pacdéra CHIIbl TSDKECTH, CHIIBI
YIIPYTOCTH, CHIIBI TPCHUS

Pasnen 4. /laBiieHue TBEPABIX TeJl, AKUAKOCTEH 1 1a30B (21 4)

JdaBienue.
Ilepenaua
JaBJICHHS
TBEPABIMU
TeJaMH,
JKHIKOCTSIMH |
razamu (3 4)

Hapnenne. CrnocoObl  yMEHBIICHUS U
yBenudeHus JasieHus. JlaBnenue rasa.
3aBUCHUMOCTh JIaBJICHUS ra3a OT 00béMa u
temnepatypsl. [lepenada naBineHust TBEpAbI-
MU TeJlaMH, JKUAKOCTAMH U Ta3aMu. 3aKOH
[Tackas.

ITHeBMaTHUeCcKre MalTHnHEI

AHanu3 1 00bSACHEHHE OMBITOB U NMPAKTHUYECKUX CUTYAIMH, B KOTOPBIX MPOSBISAETCS
CUJIa JJaBJICHHUS.

O6ocHoBaHMEe CHOCOOOB YMEHBIIEHUS U YBEIWYEHUs JaBiieHus. M3ydenue
3aBHCHMOCTH JaBJIEHUS ra3za oT o0béma u TemrmepaTypsl. 3ydeHne ocoOeHHOCTEH
nepefayd JaBieHUs TBEPABIMHU TEJIaMH, >KUIAKOCTSIMH M razamu. OOOCHOBaHUE
PE3yNIbTATOB OMBITOB OCOOCHHOCTSIMU CTPOCHHUS BEUIECTBA B TBEPAOM, KUJIKOM

1 Ta3000pa3HOM COCTOSIHUSIX.

DKCTepUMEHTAIBHOE JTOKA3aTebCTBO 3akoHa [lackans. Pemenue 3amay Ha pacyér
JIaBJICHUS TBEPAOTO TeNa

JlaByieHHe
skuakoctH (5 4)

3aBUCUMOCTh  JIaBJIECHUS  JKUJKOCTH  OT
riyOuHsl norpyxkenus. I'mapocraruueckuit

HMccnenoBanue 3aBUCHUMOCTH JIABIICHUS KUIAKOCTH OT I‘J'IY6I/IHLI NOrpy>XCHUsA H
IIJIOTHOCTH KHAKOCTH.

napazokc. Coobmaronuecs cocynsl. | HaGmionenne um oObsCHEHHE T'MJIPOCTATUYECKOTO IapaJoKca Ha OCHOBE 3aKOHa
I'mnpaBnuueckrne MEXaHU3MBI [Tackans. M3yyeHne cooOmarmnmxes cocy/10B.
Pemenue 3a1au Ha pacué€r AaBieHus KUAKOCTH. OOBsICHEHHE NMPUHIUIA JASHCTBUS
TUIPaBIMYECKOro Ipecca.
AHanu3 U 00bACHEHUE NMPAKTUYECKUX CUTYyalui, TEMOHCTPUPYIOLIUX MPOSBICHHUE
JIaBJICHUSI JKUJKOCTH M 3akoHa [lackans, Hampumep NpoleccoB B OpraHu3Me IMpHU
riy6okoBoiHOM HeIpsiHUM (MC — Guosorus)
ATMmocdepHoe Atmochepa 3emaum M arMocdepHoe | DKCHepUMEHTaIbHOE OOHapyKeHHe aTMOC(EpPHOro JaBiIeHus. AHAIU3 U 00bSICHEHHE
AasjeHue (6 1) naprneHue.  [IpuumHBI  CYIIECTBOBAHUS | ONBITOB M TPAKTHMUECKUX CHUTYAlMi, CBA3aHHBIX C JEHCTBHEM aTMOC(EepHOro
BO3AYIIHOW  00omouku  3emiu.  OmbIT | JaBJICHHS.
Toppuuennmu. Wsmepenune armochepHoro | OObsicHEHHE CyIeCTBOBaHUS aTMoc(epsl Ha 3emile M HEKOTOPBIX IUIaHeTaxX WM eé
JTABJICHUSI. OTCYTCTBHS Ha qpyrux ruianerax u Jlyne (MC — reorpadusi, acTpoHOMHUS).

3aBUCUMOCTh aTMOC(EpPHOTO MAABJIEHUS OT
BBICOTBI

HaJ  YpPOBHEM [TpuGopsr  mmst
M3MEpEeHUs: aTMOC(EPHOTO JAaBICHUS

Mopsi.

OObsicHEeHHEe W3MEHEHUS IUIOTHOCTH aTMOC(epbl € BBICOTOM W 3aBUCHMOCTH
aTMOC(EPHOTO JaBJIEHUS OT BBICOTHI.

Pemenne 3amau Ha pacu€r arMmocdepHoOro mgapieHus. M3ydeHue ycTpoiicTBa
OapomeTpa-aHepouaa

HeiictBue

JlelicTBue KUAKOCTH U ra3a Ha OTrpyKEHHOE

DKcrepuMeHTalIbHOEe O0OHApYKEHHE ACWCTBUS JKUIKOCTH M ra3a Ha MOTPYXKEHHOE B




JKHJIKOCTH U raza
Ha NMOTPYKEHHOE B
HHUX Teo (7 4)

B HUX TeJo. BeITankuBaromias (apxumenoBa)
cuna. 3akoH Apxumena. IlnaBanuwe Ten.
BoznyxomaBanue

HUX TeJO.
OnpeneneHre BBITAJIKUBAIOMICH CHUJIbI, JEUCTBYIOIIEH Ha TEI0, MOTPY:KEHHOE B
KHUJIKOCTb.

[IpoBenenne u  obOcyxiaeHue JEMOHCTPHUPYIOIINX
BBITAJIKUBAIOIICH CHUJIBL, JEHCTBYIOIIEH Ha TEJIO B JKUIKOCTH,

OIIBITOB, 3aBHCHUMOCTb
oT 00béMa

MOTPYKEHHON B JKUJKOCTb YaCTH Te€JIa U OT INIOTHOCTH KUJKOCTH.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00b&Ma MOTPYKEHHOH B KUIKOCTb

4acTH TeJla.

Pemenue 3amau Ha OpUMEHEHUE 3aKOHAa ApXHUMeIa M YCIOBUS IUIaBaHMS Tell.

KoHcTpynpoBanue apeoMerpa WIM KOHCTPYHPOBAHME JIOAKHM W OIpPENEICHHE €€

I‘py3OHO,I[’LéMHOCTI/I

Pa3pnen 5. PaGora u momHoCTh. JHeprus (12 4)

Pabora u
MOIIHOCTH (3 4)

Mexanuueckast pabora. MoiHocTh

DKCIEPUMEHTAILHOE ONpPE/ICIICHNEe MEXaHUYECKOW padOThl CHIIBI TSDKECTH TIPHU
MaJCHUU TeJla W CHUJIbl TPEHHS TMPU PABHOMEPHOM MEPEMELICHUH Tea 10
TOPU30HTAJILHON IOBEPXHOCTH.

Pacuér momHOoCTH, pasBuBacMOM NpU NOABEME IO JiecTHUIlE. Pemenne 3amad Ha

pacuét MexaHu4ecKoi paboThl U MOILITHOCTH

IIpocrsie
MeXaHU3MBbI (5 1)

[Ipoctble  MexaHWU3MbI:  pblyar,  OJIOK,
HAaKJIOHHAas II0CKOCTh. [IpaBuio paBHOBecus
ppraara. IIpumenenue npaBuiia paBHOBECHS
pplyara K OJIOKY. «30JI0TO€ IPaBUIIO»
MexaHuku. KIIJ[ mpocTeIX MeXxaHWU3MOB.
[IpocTble MeXaHU3MbI B OBITY M TEXHHU- Ke.

Prruaru B Tene uenoBeka

Onpeznenenne BBIUTPHINIA B CHJIE NPOCTBIX MEXaHU3MOB Ha MpPUMEpPE phlyara,
MOJABHKHOTO M HEMOABHKHOT'O OJIOKOB, HAKIOHHOM IIOCKOCTH.

UccnenoBanue ycnoBusi paBHOBecHsl pblyara. OOHapy)XKeHHE CBOMCTB IPOCTBIX
MEXaHU3MOB B PA3JIMYHBIX MHCTPYMEHTAX U IMPHUCHOCOOJIEHUSX, HUCIOJIb3YEMBIX B
ObITY

U TEXHHKE, a TaKXkKe B )KUBBIX opranuzMax (MC — Ouonorust). DKcrepuMeHTaIbHOE
JI0Ka3aTeIbCTBO PAaBEHCTBA PaOOT MPU NMPUMEHEHUH MPOCTHIX MEXAHU3MOB.
Onpenenenne KII/I HakTOHHOM MJIOCKOCTH.

Pemenue 3a1ay Ha npyUMeHEHUE IpaBuiia paBHOBecHs pbryara u Ha pacuét KI1J]

Mexanunueckasi
Heprus (4 4)

Kunernueckas W TNOTEHIMAIbHAs SHEPTHS.
[IpeBpaiieHue OJHOrO BHAA MEXAHUYECKOU
SHEPrUU B JIPYroM. 3aKOH COXpaHEHHS U
W3MEHEHUS DHEPTUU B MEXAHUKE

DKCIEepUMEHTATIBFHOE ONpeIeJICHUE M3MEHEHUS] KMHETHYECKOW W IOTEHIIMaIbHOMN
SHEPTUH TeJIa MPHU €ro CKaThIBAaHUU 10 HAKIIOHHOW tuiockocTu. dopmynupoBaHue Ha
OCHOBE UCCJIEJIOBaHMsI 3aKOHA COXPAaHEHUSI MEXaHUYECKOW SHEPTHH.

OO0cyx1eHne TpaHul] IPUMEHUMOCTH 3aKOHA COXPAHEHUS SHEPTUH.

Pemenue 3a1au ¢ UCHOJIb30BaHUEM 3aKOHA COXPaHEHUS YHEPTUU

PesepBHoe Bpems (3 1)




8 ki1acc (68 yacoB)

TemaTHyecKHi
0JI0K, TeMbI

OcHOBHOe co/iep:KaHue

OcHoOBHbIE BU/IbI 1eSITEJILHOCTH YYAIIUXCH (HA YPOBHE Y4eOHBIX JeHCTBHIl)

Pa3nen 6. TenuioBbie siBjieHus (28 1)

Crtpoenue u
CBOMCTBA
BelecTBa (7 4)

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHUECKON TeOpHH
CTpOEHHUs BelllecTBa. Macca u pa3mepsl
aTOMOB M MOJIEKYJI. OTBITHI,
MIO/ITBEP K IA0IIUE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPHH.
Mogenu TBEPIOTO, JKUIKOTO U
ra3000pa3HOro COCTOSHUI BEIIeCTBa.
Kpucrannuueckue u amopdHbie TBEpAbIE
Tena.

OObscHEeHnE CBOMCTB ra3oB, JKUIKOCTEH U
TBEPABIX TEJI HA OCHOBE MOJIOKEHUN
MOJIEKYJISIPHO-KUHETHUECKON TEOPHH.
CmaunBaHue U KalWUISIPHbIE SIBICHUS.
TemoBoe pacmupeHue u cxaTue

Habuntoienue u uHTEpIpeTaus ONbITOB, CBUIACTEIBCTBYIOMIUX 00
ATOMHO-MOJICKYJISIPHOM CTPOSHHUH BEIIECTBA: OIBITHI C PACTBOPEHUEM PA3IUYHBIX
BELIECTB B BOJIE.

Pemenue 3a1a4 no OlleHNBAHNIO KOJUYECTBA AaTOMOB WJIM MOJIEKYJ B €IUHULIE
o0BbEMa BellecTBa.

AHanu3 TeKcTa IpeBHUX aTOMUCTOB (Harpumep, ¢pparmenTa nosmsl Jlykpenus «O
IIPUPO/IE BELIEH») C U3JI0)KEHHEM 000CHOBAHUN aTOMHOM TMIIOTE3bI (CMBICIIOBOE
yreHue). OneHka yoeIuTeIbHOCTH 3THX 000CHOBaHUM.

OObscHeHre OpOYHOBCKOTO JBIKEHUS, IBJICHUS UG DY3UU U pa3Induil MexXIy
HUMH Ha OCHOBE IOJIOKEHHUI MOJIEKYIISIPHO-KUHETHUECKON TEOPUH CTPOCHUS
BEIIECTBA.

OObsicHEHNE OCHOBHBIX Pa3JIMYMil B CTPOCHUU I'a30B, KHUAKOCTEH U TBEPABIX TEII C
HCIIOJIb30BAHNUEM TIOJIOKEHUN MOJIEKYJIIPHO-KMHETUYECKON TEOpUN CTPOEHUS
BELIECTBA.

[IpoBeneHue ONbITOB MO BHIPAIIMBAHUIO KPUCTAIJIOB IOBAPEH- HOM COJIM WIIH
caxapa.

[IpoBenenue u 00BSICHEHUE ONBITOB, AEMOHCTPUPYIOLINX KaWIISIPHBIE SBICHUS U
SIBIICHUE CMAuNBaHUSI.

OObscHEeHHE POTH KAMWUTSIPHBIX SBICHHUH [T MOCTYIIJICHHS BOJBI B OpTraHU3M
pactenuit (MC — Ouonorus).

HaGmonenue, mpoBenenne u 00bsICHEHUE OMBITOB IO HAOJIOIEHUIO TETIOBOTO
paciIvpeHus ra3oB, )KUJIKOCTEeH U TBEPABIX Tel.

OO0bscHeHne coxpaHeHus: 00bEMa TBEPBIX TeJl, TEKYUECTH KUAKOCTHU (B TOM YHCIIE,
Pa3HUILBI B TEKYYECTH ISl Pa3HbIX KHUJIKOCTEH), TaBJIEeHUs ra3a.

[IpoBenenue ONbITOB, AEMOHCTPUPYIOLINX 3aBUCUMOCTD JAaBJIEHUS BO3LyXa OT €TI0
00BEMa 1 HarpeBaHUS WK OXJIAXKICHUS,

U X 00BSICHEHHE HAa OCHOBE aTOMHO-MOJIEKYJISIPHOTO yYeHUs. AHAIHU3
MPAKTUYECKUX CUTYyalMi, CBSI3aHHBIX CO CBOMCTBAMM I'a30B, )KUJIKOCTEN U TBEPIBIX




TCI

TenaoBbie
npoueccsl (21 v)

Temneparypa. CBs3b TeMIEpaTypbl CO
CKOPOCTBIO TEIUIOBOI'O JIBUKEHHUS YACTULL.
Buyrpennss sueprusi. CiocoObl U3MEHEHUs
BHYTPEHHEH PHEPruu: Terioneperaya u
coBeplieHHue padoThl. Busl Temionepenayu:
TEIJIONPOBOAHOCTb, KOHBEKIIUS, U3JIyUCHHE.
KonunuecTBo TemnoTsl. Y aenbHas
TEII0EMKOCTH BellecTBa. TemnooomeH u
TEIJIOBOE paBHOBECHE. Y paBHEHUE
TEIUIOBOTo OanaHca.

[InaBneHue u oTBepIeBaHUE
KPUCTAJUTMYECKUX BEIIECTB. Y IeTbHAs
Teruiora iasneHus. [lapoodpasoBanue

u konaeHcauus. Mcnapenue. Kunenue.

VY aenpHas TemoTa napooopa3oBaHusl.
3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT
aTMochepHoro naBieHus. BnaxxHocTh
BO3/yXa.

DHeprus ToIUIMBA. Y IelbHas TEIIoTa
CTOpaHUS.

[IpuHIMIIBI paOOTHI TEMJIOBBIX JBUTATENEH.
KII/I TermoBoro nBurarensi.

TernuioBble ABUTATENN U 3aIIUTA
OKpY>KaroIleH Cpeibl.

3aKOH COXpaHEHUs U Mpe- BpaIlEHUs
SHEPTUH B MEXAHMUYECKHUX U TEIJIOBBIX
mporueccax

O6ocHOBaHMe MPaBUII U3MEPEHUS TEMIIEPATYPHI.

CpaBHeHHE pa3TUYHbIX CIIOCOOOB U3MEPEHUS U IIKAJl TEMIIEPaTyphl.
HaGmonenne n 00bsICHEHHE OIBITOB, IEMOHCTPUPYIOIIUX U3MEHEHUE BHYTPCHHEH
SHEPIuH Tela B pe3ysIbTare TeIIonepeaadyd U padoThl BHEITHUX CHIL.
Habmronenune u 00bsicHEHHE ONBITOB, 00CYXK/IEHUE MPAKTHYECKUX CUTYallUH,
JEMOHCTPHUPYIOIINUX PA3INIHBIC BUBI TETUIO- IIEPEIadyr: TeIJIONPOBOIHOCTD,
KOHBEKIIHIO, U3JIyuYeHHE.

UccnenoBanue siBieHus TeriooOMeHa Ipy CMEIIMBAHUK XOJIOIHOM U ropsiueid BOJBI.
Habmroienne yctaHOBIICHHUS TEIUIOBOTO PaBHOBECHUS MEXKY TOPSYEH U XOJIOTHOM
BOJIOM.

Omnpenenenue (M3MEpPEeHNE) KOJIUYECTBA TEIIOTHI, MOJIYYEHHOTO BOJIOH Mpu
TETIO0OMEHE C HarPeThIM METAIUTHYECKUM IUITHHIPOM.

Ornpenenenue (M3MEPEHKE) YACIbHON TEIJIOEMKOCTH BellecTBa. Penenue 3anay,
CBSI3aHHBIX C BBIUYMCIICHHEM KOJMYECTBA TEIUIO- ThI U TETUIOEMKOCTH TIPH
TETIO0OMEHE.

AHanu3 cUTyaluil NpakTUYeCKOro UCIIOJIb30BAHUS TEIUIOBBIX CBOICTB BEIIECTB U
MaTepUasoB, HAIPUMEP B IIENIAX YHEPTOCOEPEIKEHUS: TETIIIOU3OISIIHS,
9HEprocOeperaronife KphIi, TEPMOAKKYMYIATOPHI U T. 1.

Habmonenue sBieHuii ncnapeHus U KoHaeHcanuu. McenegoBanue mporecca
WCTIApPEeHUS Pa3IMYHBIX KHUIKOCTeH. OOBsICHEHNE SBIICHUN UCTIApEHUS U
KOHJICHCAIINX Ha OCHOBE aTOMHO-MOJICKYIISIPHOTO YICHUSI.

HabGmronenue n o0bsacHeHHE MpoIiecca KUTIEHUsI, B TOM YHCJI€ 3aBUCUMOCTH
TEMIIEPATyPbl KUTICHUS OT JIaBJICHUSI.

Omnpenenenue (M3MepeHNE) OTHOCUTEIBHOM BIAXXHOCTH Bo3Ayxa. Habmonenue
mpoliecca MIaBJIeHHs KPUCTAJUIMYECKOTO BEIIEeCTBa, HAIPUMED JIba.

CpaBHeHUE MPOIIECCOB TUIABIIEHUST KPUCTAUTMUECKUX TEIl U pa3MSITYSHHUsI IPU
HarpeBaHuu aMOp(HBIX Tell.

Omnpenenenue (M3MEPEHNE) YACIbHON TEIJIOTHI TUTaBJIeHHsI Jiba. OObsiCHEHNE
SIBJICHUY TUTABJICHUS M KPUCTAJUIN3AIMU Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO YUSHHSL.
Pemrenne 3a1a4, CBA3aHHBIX ¢ BEIYUCIEHUEM KOJIMYECTBA TEIUIO- THI B TIpOIeccax
TETUTONIEPEIavH MTPH IUIABJICHUH W KPUCTALIU3AIUH, HCTIAPCHUH U KOHICHCAITUH.
AHanu3 CUTyallMil TPaKTUYECKOTrO MPUMEHEHHUS SIBJICHUH TIJIaBJICHUS U




KpUCTAJJIN3alluu, HAaIpUMeEp, TOJy4YEeHUE CBEPX- YUCTBIX MaTepPHAaIOB, COJIeBast
rpesika u Jip.

AHanu3 paboThl U 00bACHEHUE PUHIUIIA IEHCTBUS TEIUIOBOTO IBUTaTEIIS.
Boruncnenmne Koau4ecTBa TEIUIOThI, BBIIESIONIETOCs MPU CTOPAHUN PA3ITUYHBIX
BU0B ToruiuBa, U KIIJ[ nBurarens.

OO0cyxIeHre YKOJIOTUYECKUX MTOCIICICTBUI HCIIOIb30BAHMSI IBUTATEIICH
BHYTPEHHET0 CropaHus, TEIJIOBBIX U TuapodiekTpocTaniuii (MC — skosorus,
XUMHS)

Pazgen 7. diekTpuyeckne 1 MarHuTHble sijieHus (37 4)

JJleKTpHYeCKHe
3apsiabl.
3apskeHHBbIE TeJ1a
U HX

Onekrpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B.
B3aunmMoeiicTBre 3apssKeHHBIX Tell. 3aKOH
Kynona.

HaGntoneHune v mpoBeieHre OIBITOB 110 3JEKTPU3ALMH TEJI IPU COPUKOCHOBEHUH U
WHIYKIUEH.

Habutoienue u o0bsicHEeHHE B3aMMOJEHCTBUS OJJHOUMEHHO U Pa3HOUMEHHO
3apsHKEHHBIX TEIL.

B3auMoO/elicTBHE Onexrpuueckoe noie. [IpuHnun OObscHeHrEe IPUHLIMIIA AEUCTBUA A1eKTpocKona. OObsICHEHUE SBJIEHUIN
(7 9) CYNEPIO3ULINU AIEKTPUUECKUX TTOJIEH. 3JIEKTPU3ALMH TIPU CONPUKOCHOBEHUU TEJ U UHIYKIMEN C UCIIOJIb30BAHUEM 3HAHUI
Hocurenu 3nexTpudeckux 3apsiioB. 0 HOCHUTEJISIX DJIEKTPUUYECKUX 3aps/I0B B BEIIECTBE.
DneMeHTapHBIN MIEKTPUIECKUH 3apsil. Pacrnio3HaBanue 1 00bsICHEHUE SBJICHHUI JIEKTPU3ALIUHU B 10~ BCEHEBHOM KU3HMU.
Crpoenne atoMma. IIpoBoHuKH 1 HabmtoneHune u 00bsiCHEHNE ONBITOB, MILTIOCTPUPYIOIINX 3aKOH COXPAaHEHHUs
JUDJIEKTPUKU. 3aKOH COXPAaHEHUs JJIEKTPUYECKOTO 3apsAa.
IIEKTPUYECKOTO 3apsaa Hab6utoieHune onbITOB 110 MOJEIMPOBAHUIO CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
HccnenoBanue neicTBUS 2IEKTPUIECKOTO OIS HAa TPOBOJIHUKYU U AUDIIEKTPUKHU
IHocTosiHHBIH DneKTpuuecKuil ToK. Y cioBus Habuntoienne pa3nnyHbIX BUIOB AEUCTBUS AIEKTPUUYECKOT0 TOKA U OOHApYKEHUE
JIEKTPUYECKHI CYILLIECTBOBAHUS DJIEKTPUUECKOrO TOKA. JTUX BUJOB JCUCTBUS B IIOBCEAHEBHOMN KU3HU.
TOK (20 1) HcToyHnKH TOCTOSTHHOTO TOKa. JlencTBrs COopka 1 ucnbITaHKUE DIEKTPUIECKOH 1IETTH MOCTOSTHHOTO TOKA.

ANEKTPUIECKOTO TOKA (TETJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKUN
TOK B XXUIKOCTAX U ra3ax.

DnekTpuyeckas uenb. Cuma Toka.
DnekTpuyeckoe HanpsikeHue. ConpoTuBie-
HUE TTPOBOJIHUKA. Y IETTbHOE COMPOTUBIICHUE
BelecTBa. 3akoH OMa Juisl yJacTKa LETH.
[TocnenoBarensHOE

" mapaJiieJIbHOC COCAUHCHUEC ITPOBOJHUKOB.

W3mepenne critbl TOKa aMIIepMETPOM.

H3mepenne 31eKTpHYecKoro HanpsbkeHus BoIbTMeTpoM. [IpoBeneHue u
00BsIcHEHHE OIIBITOB, JEMOHCTPUPYIOIIUX 3aBUCUMOCTD DJICKTPUUCCKOT'O
COIMPOTUBJICHUS ITPOBOJHUKA OT €TI0 JJIMHBI, TIOIIAIU MONECPEUYHOTO CCUCHUA U
MarepHania.

HcceroBanue 3aBHCHMOCTH CHIIBI TOKa, IPOTEKAIOIIET0 Yepe3 Pe3nCTop, OT
CONPOTHUBIICHUSI PE3UCTOPA M HANPSDKEHHS Ha PE3UCTOPE.

[TpoBepka mpaBuIIa CIOKEHUS] HAPSHKEHUH TP MOCIE0BATEIbHOM COCAMHEHHN
IBYX PE3HCTOPOB.




PaGoTta u MOLTHOCTH AJIEKTPUUECKOTO TOKA.
3akoH J[xoyns—JIenna. DaeKkTponpoBoi- Ka
Y IOTPEOUTEIH SJEKTPUUECKOM SHEPTUHU B
OBITY.

Kopotkoe 3ambikanue

[IpoBepka mpaBuiia AJis CUIIBI TOKA MPH MAPAIIICIBHOM COSIMHEHUH PE3UCTOPOB.
AHanu3 cUTyaluii mocie10BaTeIbHOTO U MapalljIeIbHOTO COSAMHEHUSI TPOBOJHUKOB
B JJOMAITHUX JJIEKTPUYECKUX CETSX.

Pemenue 3anay ¢ ncnonb3oBanueM 3akoHa Oma u popmys pacdyéra MeKTPUIECKOTO
COIIPOTHUBIICHUS TIPU MOCIIEA0BATEIb- HOM U MapajIeIbHOM COSAMHEHUN
MIPOBOTHUKOB.

Omnpenenenne pabOTHI AIEKTPUYECKOTO TOKA, IPOTEKAIOLIETO YePE3 PE3UCTOP.
OmnpeneneHne MOIHOCTH IEKTPUUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA YEPE3 JIAMIIOUKY OT HANPSKEHUS Ha HEH.
Omnpenenenne KII/I narpesarensi.

HccnenoBanue npeoOpa3zoBaHus SHEPTUU IPU MTOABEME IPy3a AIEKTPOABUTATEIEM.
OObscHEeHre yCTPONUCTBA U MPUHIUIIA IEHCTBUS JOMAITHUX
AJIEKTpOHArpeBaTeNIbHBIX TPHOOPOB.

OO0bsicHeHrEe TPUYMH KOPOTKOTO 3aMBbIKAHUS U IPUHIUIIA JEHCTBUS IJIABKUX
MIPEAOXPAHUTEIIEH.

Pemrenue 3amau ¢ ucnonb3oBanueM 3akoHa Jxoyns—IJlenma. HaGmonenue
BO3HUKHOBEHHUSI SJIEKTPUUECKOTO TOKA B KU~ KOCTH

MarHuTHbIe
siBenns (6 1)

ITocTossHHBIC MaruuThL. B3aumoaencTeue
MMOCTOSIHHBIX MarHUTOB. MarHuTHoOE I10JIE.
MarnuTtHoe 1moje 3eMIIM U €ro 3HaueHHUE IS
JKU3HHA

Ha 3emute. OnbIT OpcTena. MaruutHoe mosie
3JIEKTPUYECKOTo ToKa. [IpuMenenue
3JIEKTPOMATrHUTOB B TEXHUKE.

JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C
TOKOM.

DNEeKTpOABUTATEIb TOCTOSIHHOTO TOKA.
Hcnonb30BaHue 2IEKTpOABUTATEIIEH B
TEXHUYECKUX YCTPOMCTBAX

Y Ha TPAHCIIOPTE

HccnenoBanue MarHUTHOTO B3aUMOJEHCTBHS IIOCTOSSHHBIX MArHUTOB.

W3yueHne MarHuTHOTO MOJIsl TOCTOSTHHBIX MarHUTOB IPU UX 00bETUHEHNUH U
pa3eIeHun.

[IpoBeaeHue ONBITOB IO BU3YAIM3ALUH TOJISI IOCTOSTHHBIX MATHUTOB.

WN3yueHne siBIIeHWs] HAMarHMYMBaHUs BelecTBa. lccnenoBanne nencTBys
JJEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

[IpoBeneHue ONbITOB, JEMOHCTPUPYIOIIHUX 3aBUCUMOCTh CHIIBI B3aUMOJICUCTBUS
KaTyIIKHA C TOKOM U MarHuTa OT CHJIbl M Ha- IPABJICHUS TOKA B KATYIIIKE.

AHanu3 cuTyaluii IpakTHYECKOT0 MPUMEHEHUS 3JIEKTPOMAarHUTOB (B OBITOBBIX
TEXHUUYECKUX YCTPONCTBAaX, IPOMBIIIIEHHOCTH, MEUIIHE).

N3yueHue neicTBUS MArHUTHOI'O II0JIS HA IPOBOJAHMK ¢ TOKOM. M3ydeHue nencrBus
JJIEKTPOABUTATEIIA.

Nsmepenne KI1/] anexkTpoaBuraTenbHoi yCTaHOBKH. PacriosHaBaHue v aHamu3
Pa3IMYHbBIX IPUMEHEHUN AJIEKTPOIBUraTesiel (TpaHCIIOPT, OBITOBBIE YCTPOMCTBA U

7p.)

DJIEKTPOMATHHUT

OnsiTel Dapanes. SBneHue

OnBITE IO HUCCICAOBAHUIO ABJICHUS BHCKTpOMaFHHTHOﬁ HHAYKIHUU: UCCIICIOBAHUC




Hasl HHIYKIHUS
4 4)

AJIEKTPOMArHUTHON MHAYKUIMH. [IpaBuio
Jlenna.

OnekTporerepaTop. CriocoObl MOTyYeHHS
ANEKTPUYECKOMN SHEPTUU. DIIEKTPOCTAHIIUN
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHH

W3MCHCHHUH 3HAUCHUS U HaImpaBJICHHUA HHAYKIIHMOHHOI'O TOKa

PesepBHoe Bpems (3 1)

9 kaacc (102 gaca)

TeMaTnuecknii
0JI0K, T€MBI

OcHOBHOe co/iep:KaHue

OcHoOBHBIE BU/BI AeSITeIbHOCTH YYAIMXCH (HA YPOBHE Y4eOHBIX el CTBHII)

Pa3znen 8. Mexannueckne siBiaenus (40 4)

MexaHnunyeckoe
JBHIKEHHE U
CIIOCOOBI €ro
onucanus (10 v)

Mexannueckoe nBukeHue. MarepuanbHas
TOYKa.

Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHNYECKOIO IBUKEHHUSI.

PaBHOMEpHOE IPAMOJIMHEWHOE JBUKEHUE.
HepasHoMepHOE NpsIMOIUHENHOE
nBrkeHue. CpeaHsisi 1 MTHOBEHHAs
CKOPOCTH TeJjla IIPY HEPABHOMEPHOM
JBUKCHHM.

Yckopenue. PaBHOyCKOpEHHOE
npsiMoJiuHeHoe ABMkeHne. CBoboaHOe
IaJIcHNUE.

Omnbrtel [Manunes.

PaBHOMEpHOE ABMKEHUE IO OKPYKHOCTH.
[lepuon u yactora oOpaleHHUS.

JInnelHas U yriaoBasi CKOPOCTH.
[leHTpOCTpEMUTEIIBHOE YCKOPEHUE

Ananu3s u 00CyXJIeHHE PA3INYHbIX IPUMEPOB MEXAHUYECKOTO JABHKEHMSL.
OO6cyxaeHre rpaHull IPUMEHUMOCTH MOJIENN «MaTepHaIbHasi TOUKa».

Onucanne MEXaHMYECKOI'0 ABM)KEHUS Pa3IMUHbIMU clloco0amu (ypaBHEHUE,
Tabnuna, rpaduk).

AHanm3 KU3HEHHBIX CUTYaIlUi, B KOTOPBIX MPOSBISETCS OTHOCUTEIILHOCTh
MEXaHUYECKOT O JABM)KEHUS.

HabmtoneHne MexaHMYecKOoro ABMKEHHsI TeJla OTHOCUTENILHO Pa3HbIX TNl OTCUETA.
CpaBHeHue nmyTel U TpaeKTOPUN ABHKEHHSI OTHOTO U TOT'O K€ TeJla OTHOCUTEIbHO
pa3HBIX TeJ OTCUETA.

Amnanu3 tekcta ['anunes 06 OTHOCUTEIBHOCTH ABMKEHHS; BHIIIOJHEHNE 3a/1aHUH 110
TEKCTY (CMBICIIOBOE UTEHHUE).

Onpenenenue cpeHel CKOPOCTH CKOJIbKEHUs OpycKa WK JBUKEHMS [IapHUKa 110
HAaKJIOHHOM TUIOCKOCTH.

AHanu3 1 00CyXKJIeHHE CITOCOO0B MPUOIMIKEHHOTO OTPE/IeTICHUS MTHOBEHHOM
CKOpPOCTH.

OmnpeneneHne CKOPOCTH pAaBHOMEPHOTO IBMKEHUS (IIapUKa B )KUIKOCTH, MOJIEIH
AJIEKTPUYECKOTO aBTOMOOWIIS U T. 11.).

Omnpenenenue nyTu, NpORACHHOIO 3a JAHHBIN IPOMEKYTOK BPEMEHH, U CKOPOCTHU
TeJa Mo TpaduKy 3aBUCUMOCTH ITyTH PABHOMEPHOT'O IBUKEHHSI OT BPEMEHHU.
OO6cyx1eHre BO3MOXKHBIX TPUHIIMIIOB AEMCTBUS TPUOOPOB, U3MEPSIOLIUX CKOPOCTh
(cmuaoMeTpoB).




Bbluncnenne myTM M CKOPOCTM IpU PaBHOYCKOPEHHOM MpPSMO- JIMHEHHOM
JBUKCHHUHU TeEIA.

Omnpenenenue NPOWICHHOTO IMYTH M YCKOPEHHUS JBWKCHHA Tela IO Tpapuky
3aBUCHUMOCTH CKOPOCTH PaBHOYCKOPEHHOT'O IpPSIMO- JMHEHHOrO JBMKEHUS Teja OT
BPEMCHH.

Omnpenenenne ycKopeHus Tela IpyU PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKIIOHHOM
IJIOCKOCTH.

N3mepenue nepuojia ¥ 4acTOThI OOpALIEHHs TeJa 110 OKPY>KHOCTH.

OnpeneneHne CKOPOCTH PABHOMEPHOT'O IBUYKEHUS TEJla 10 OKPYKHOCTH.

Pemenue 3aiay Ha onpeesieHne KUHEMAaTHYECKUX XapaKTEPUCTUK MEXaHUYECKOTIO
JBUKCHMSI PA3JIM4YHBIX BUJIOB.

PacrioznaBanue u npubIMKEHHOE ONMKUCAHUE PA3TUYHBIX BUJIOB MEXaHUYECKOTO
JBUKEHMSI B IPUPOJE U TEXHUKE (HA IpUMepax cBOOOJHO MaJaloluX Te,
JBUKEHMSI )KUBOTHBIX, HEOECHBIX T€J, TPAHCIIOPTHBIX CPEJCTB U JIp.)

B3aumogeiictBue
Ted (20 u)

[IepBeb1it 3ak0oH HproToHa. BTOopoi 3akoH
Herorona. Tperuit 3akon HeroToHa.
[IpuHOMI cyneprno3unuu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus:

cuJia TPEHUsS CKOJIbKEHUs, CUjla TPEHUS
IIOKOSI, IPYTUE BUJIBI TPEHUS.

Cuiia TSKeCcTH U 3aKOH BCEMUPHOTO
TATOTEHHUA. Y CKOpEeHUe CBOOOIHOTO
najieHust. J[BukeHue miaHeT BOKPYr
Comnna. [lepBas kocMu4eckasi CKOPOCTb.
Hesecomocts 1 neperpysku. PaBHoBecue
MaTepUaIbHOU TOUKHU. AOCOIIOTHO TBEPAOE
Teno. PaBHOBecHe TBEPAOro Tena ¢
3aKpEIUIEHHON OChIO BpalleHuss. MOMEHT
cunbl. LlenTp TsxecTn

HaGmronenue u o0cyk1€HUE OTBITOB C IBHXKCHUEM TeJla TPU YMEHbBIIICHUU BIASHUS
JPYTUX TEJl, TPEMATCTBYIOIIMNX JIBHKEHUIO.

Ananu3 tekcra ['anuiest ¢ onucaHrueM MBICIEHHOTO 3KCIIEPUMEHTA,
000CHOBBIBAIOIIIETO 3aKOH WHEPIIMH; BBITIOJHEHUE 3a/IaHUM 110 TEKCTY (CMBICTIOBOE
YTEeHHE).

OO6cyxeHre BO3MOKHOCTH BBITIOJIHEHUS 3aKOHA HHEPIIUU B PA3IUYHBIX CHUCTEMAX
OTCuUéTa.

Habmonenue u o0cyx1eHre MEXaHUUECKUX SIBJICHUH, POUCXOIAIINX B CHCTEME
otcuéra «Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUHA OTHOCHUTEIIBHO
KaOuHeTa PU3UKH.

JlelicTBUA ¢ BEKTOPAMHU CHJI: BBIITOJTHEHUE 3aJaHUM 110 CJI0KEHUIO U BBIYUTAHUIO
BEKTOPOB.

Habmonenue w/unu nmpoBeieHNe ONMBITOB, IEMOHCTPUPYIOIINX 3aBUCHMOCTh
YCKOPEHHS Teja OT MPUJIOKEHHONW K HEMY CUJIbI MU MAcChl Tea.

AHanu3 1 00bSICHEHUE SBJICHHUI C UCTIOIB30BaHUEM BTOPOTO 3aKoHa HbloTOHA.
Pemenue 3agau ¢ ©Cnosib30BaHMEM BTOPOIO 3aKOHA HpIOTOHA M ITpaBHIIa CIIOKEHUS
CHII.

Omnpenenenne KECTKOCTU MPYKUHBI.

AHanu3 cuTyalui, B KOTOPBIX HAOII0Ial0TCs yrpyrue aedopmaiuu, 1 ux
00BSCHEHHE C UCTIOIb30BaHNEM 3aKkoHa ['yka.

Pemenue 3agau ¢ ucnosib3oBanueM 3akoHa ['yka.




HccnenoBanme 3aBUCUMOCTH CHITBI TPEHHSI CKOJIBKCHUS

OT CHJIBI HOpMAJTLHOTO AaBieHus. OOCYKICHUE pe3yIbTaTOB UCCIICIOBAHNS.
Onpenenenne ko3 dumenta TpeHus cKoIbKeHus. Vi3MepeHue criibl TpeHHs
TTOKOSI.

Penrenue 3ama4 ¢ ucnosib30BaHuEeM (HOPMYJIBI JIJISI CHITBI TPEHHSI CKOJIBYKCHHUSI.
AHanu3 JABYKEHUS TEJ TOIBKO O] ICWCTBUEM CHIIBI TSHKECTH — CBOOOIHOTO
TaCHMYS.

OOBsicHeHHE HE3aBUCUMOCTH YCKOPEHHsI CBOOOIHOTO MAJCHUsI OT MacChl Tela.
OreHKa BETMYMHBI CUJIBI TATOTEHUS, IEHCTBYIOMIECH MEXYy IBYMS TellaMu (JI71st
pa3HBIX Macc).

AHanu3 JBMKEHHS] HEOSCHBIX TEJ MMOJI ACHCTBUEM CHIIBI TATOTCHHS (C
WCIIOJIH30BAHUEM JIOTIOJIHUTEIILHBIX HCTOYHUKOB HHPOPMAIIUH ).

Perienue 3a1a4 ¢ UCMOJIb30BaHUEM 3aKOHA BCEMUPHOTO TATOTEHHSI U (POPMYJIIBI JIJIs
pacd€Ta CHUIIBI TSIXKECTH.

AHanu3 OPUTHHAIBLHOTO TEKCTA, OMUCHIBAIOIIETO MTPOSIBIICHUS 3aKOHA BCEMUPHOTO
TSATOTEHUS; BBITIOJTHCHHE 33JJAHUH 110 TEKCTY (CMBICTIOBOE YTEHUE).

Habmronenne u 00cyKaeHrE ONBITOB 110 H3MEHEHHIO Beca Tella MPH YCKOPEHHOM
JIBUKCHHH.

AHanu3 yclIoBHil BOSHUKHOBEHUS HEBECOMOCTH U Tepe- TPY3KH.

Pemenue 3a1a4y Ha omnpe/esieHre Beca Tela B pa3InYHbIX YCIOBHUSX.

AHanu3 cul, AeWCTBYIONINX Ha TeJo, MoKosIeecs Ha onope. OnpeseneHue eHTpa
TSOKECTH Pa3TUIHBIX TEJ

3akoHbI coxpa
Henus (10 4)

Nmnynsc Tena. U3menenne nMmirynsca.
Nmnynbe cuitbl. 3aKOH COXpaHEHUs
HMITyJIbCa. PeakTuBHOE IBHIKEHHE.
Mexanunueckast paboTa 1 MOIIHOCTb. PaboTa
CHWJI TSKECTH, YIIPYrocTu, TpeHus. CBs3b
SHEpPruu 1 paboThI.

[loTeHumanpHas 3HEPIus TeNA, NOJAHATOTO
HaJl TOBEPXHOCTHIO 3eMiIH. [loTeHnnanbHas
SHEPTHUsl CKATON NPYKUHBI.

Kunernueckas sneprus. Teopema o
KUHETUYECKON SHEPIUHU.

Habutonienue u 00Ccyx/1eH1e ONBITOB, JEMOHCTPUPYIOIIMX NEepeady UMITYJIbca PU
B3aMMOJICHCTBHH Tell, 3aKOH COXPaHEHHS UMITYJIbCa TIPU a0COTIOTHO YIPYTOM U
HEYIPYTOM B3aMOJICHCTBUU TEJl.

AHanu3 cuTyaluii B OKpyXKarolei KU3HU C UCIOIb30BAHUEM 3aKOHA COXPaHEHHUs
UMIYJbCA.

Pacrnio3HaBaHue SBIE€HUS PEAKTUBHOTO JBMXKEHUS B pupojie 1 TexHuke (MC —
OHoIoTHS).

[TpumMeHeHne 3aK0Ha COXpPAHEHUS HMITYJIbCa JUIs Pacdéra pe3ysibTaToB
B3aMMOJICHCTBHS TeJ (Ha IpUMEpax HEYNPYroro B3auMOJICHCTBHUS, YIPYTroro
[EHTPAIILHOTO B3aUMOJICHCTBHS JIBYX OJMHAKOBBIX TEJ, OJTHO U3 KOTOPHIX
HETIOJIBUIKHO).




3aKOH COXpPaHEHHSI MEXaHUYECKON SHEPIUU

Pemenne 3ana4 ¢ NCNOJIB30BAHUEM 3aKOHA COXPAHEHUS UM- ITYJIbCA.
Omnpenenenue paboOThI CHIIBI YIPYTOCTH NPH MOABEME TPy3a € UCIOJIb30BAaHUEM
HETOJBM)KHOT'O U TIOJBHIKHOTO OJIOKOB.

W3mepenne MOIIHOCTH.

N3mepeHune noTeHInanibHON SHEPTUN yIpyro 1ehopMUpPOBaH- HOM MPYKUHBI.
N3mepenne KNHETHYECKON YHEPTUHU Teja 10 JUIMHE TOPMO3HOT'O IIyTH.
DKCIepUMEHTAIbHOE CPAaBHEHUE U3MEHEHUS IOTEHIIUAIbHON U KUHETUYECKOM
SHEPIUi TeJla IIPYU IBUKEHHUU 110 HAKJIIOHHOM ITIOCKOCTH.

DKcrnepuMeHTalIbHAs IPOBEPKA 3aKOHA COXPAHEHUSI MEXAHUUYECKOM dHEPruu npu
CBOOOTHOM MaJICHUH.

[IpumeHeHne 3aK0Ha COXPAHEHNs MEXaHUYECKON SHEPTUH Ul pacuéra
IIOTCHLIMAJIbHON U KHHETUYECKOM HEepruil Tena. Penienue 3a1aq ¢ MCNoJab30BaHUEM
3aKOHA COXPaHEHMsI MEXaHUYECKON SHEPIUH

Pa3nen 9. Mexanuveckue kojied0anus u BoJaHbI (15 1)

Mexannueckue
KoJsieoanus (7 4)

Konebarensuoe apukenne. OCHOBHBIC
XapaKTEPUCTUKU KOJICOaHUH: TIEPHO/I,
4acToTa, aMILIUTy1a. MaTeMaTu4ecKuil u
NpYXUHHBIA MasTHUKU. [IpeBpaiienue
SHEPTHUH MPHU KOJIeOATETHHOM JIBUKEHUH.
3aryxaromue konebanus. BelHyx1eHHBIE
KoseOanus. Pe3onanc

Habutoienue xosebanuil noj 1eHCTBUEM CHUII TSDKECTU U YIPYTOCTH M OOHapyKeHUE
MOJOOHBIX KOJIeOaHUH B OKPYKAIOIIEM MHUPE.

Amnanu3 kosnebaHuil rpy3a Ha HUTH U Ha npyxuHe. OrnpeieneHue yacToThl
KoJIe0aHUH MaTeMaTHYECKOTO U MPYXHUHHOTO MasiTHUKOB.

HaGmtonenue u oObsicHeHue sIBIEHUS pe3oHaHca. VccriegoBanue 3aBUCUMOCTH
nepuoja KojedaHuii MoABEIEHHOT0 K HUTHU Tpy3a OT JJIUHBI HUTH.

[TpoBepka HE3aBUCUMOCTH MEPHO/Ia KOJICOAHUH Tpy3a, MOABEIICHHOTO K JICHTE, OT
Macchl Tpy3a.

Habmronenne u 00CyKIeHNE OMBITOB, IEMOHCTPUPYIONIUX 3aBUCUMOCTH ITEPHO/IA
KoJie0aHUH PYKUHHOTO MAasgTHUKA OT MAacChl Ipy3a U ’KECTKOCTU MPY>KUHBI.
[IpumeHeHne MaTeMaTHYECKOTO U MPY>KUHHOT'O MasiTHUKOB

B Ka4ecTBE MOJIeNeH I onrcaHus KojaeOaHUi B OKpY>KalolIeM MUpE.

Pemienue 3a1a4, CBSI3aHHBIX C BBIYMCICHUEM HIIM OLEHKOW 4acTOTHI (TIeproa)
KoseOaHuit

MexaHnnyeckue
BOJIHBI. 3BYK (8 4)

CBoiicTBa MEXaHWYECKUX BOJIH. JlmmHa
BOJIHBI. Mexa- HUYeCKue BOJIHBI B TBEPIOM
TeJle, CEHCMUYECKUE BOJIHBI.

3ByK. 'poMKOCTB 3ByKa

1 BbIcoTa ToHa. OTpakeHue 3ByKa.

OO6Hapy>keHue 1 aHaJIU3 BOJIHOBBIX SIBJIEHUH B OKPY’KaIOLIEM MHpE.

Hab6mronenune pacnpocTpaHeHust TPOIOJIBHBIX M MIOTIEPEYHBIX BOJIH (HA MOJIENN) U
oOHapyKeHHe aHATOTHYHBIX BUJIOB BOJH B MPUPOE (3BYK, BOASIHBIC BOJIHBI).
Bobluucnenue AuMHbI BOJIHBI U CKOPOCTH PacpOCTPaHEHUs! 3ByKOBBIX BOJIH.
3KCH€pI/IMeHTaJII>HOe OMPCACIICHUC I'PaHUL] YaCTOTHI CJIBIIINMBIX 3BYKOBBIX




Nudpa3Byk u ynbTpa- 3ByK

KOJIeOaHUH.

HabmtoneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI (B TOM YHCIIE C
HCIOJIb30BAHUEM MY3bIKAJIbHBIX HHCTPYMEHTOB).

Habntonenne u 00bsicHEHHE SIBIEHUS! aKyCTHUECKOTO PEe30- HaHca.

AHalu3 OpUrMHAIBHOIO TEKCTA, HOCBALIEHHOTO UCIIOIb30Ba- HUIO 3BYKa (MK
yIbTpa3ByKa) B TEXHUKE (3X0JIOKALMS, YIbTPA3BYK B MEUIIMHE U JIp.); BBIIIOJIHEHNE
3aJlaHuH 10 TEK- CTY (CMBICIIOBOE YTEHUE)

Paznen 10. DinekTpoMarHuTHoE MoJie U 3JIEKTPOMATHUTHbIE BOJIHBI (8 1)

JJIeKTPOMATHUTH
oe 1oJie u
3JIEKTPOMATHUTH
ble BOJIHBI (6 1)

DNEeKTPOMarHuTHOE MoJIe.
DNEKTPOMAarHuTHHIE BOJIHBI.

CaoiicTBa 2neKTpoMarHUTHBIX BOJH. [llkana
AJIEKTPOMAarHUTHBIX BOJIH. Vcnonb3oBaHue
AJIEKTPOMAarHUTHBIX BOJIH JJIS COTOBOM
CBSI3HU.

DneKTpOMarHuTHas pupo/ia CBeTa.
CxopocTh cBeTa.

BonHoBbIe cBolicTBa cBETa

[TocTpoeHnue paccyxaeHNH, 000CHOBBIBAIOIINX B3aUMOCBSI3b JICKTPUUECKOTO U
MarHUTHOTO TIOJICH.

DKCHEepUMEHTATIBHOE U3YUSHUE CBOUCTB JIEKTPOMATHUTHBIX BOJIH (B TOM YHCIIC C
MTOMOIIBI0 MOOUITBHOTO Teie- (oHA).

AHaM3 peHTIeHOBCKHX CHUMKOB Y€JIOBEUYECKOTO OpraHu3Ma.

Ananus TCKCTOB, OIMCBIBAIOUINX ITPOABJICHUA 3JICKTPOMAIrHUTHOI'O U3JTYYCHUA B
MIPUPOJIE: KUBbIE OPraHU3MBbI, U3JIy4€HUsI HEOECHBIX TeJ (CMBICIOBOE UTEHUE).
Pacro3HaBanue u aHAIN3 Pa3IMYHBIX IPUMEHEHUH 2JIEKTPOMArHUTHBIX BOJIH B
TEXHHKE.

Perienue 3aa4u ¢ ucnosib30BaHueM (GOpMYIT TSl CKOPOCTH JIEKTPOMArHUTHBIX
BOJIH, JUTMHBI BOJIHBI U YaCTOTHI CBETA

Pasznea 11.

CgetoBble siBjienus (15 u)

3aKOHBI
pacnpocTpaHeHus!
cBera (6 1)

Ucrounuku ceta. JlyueBas Mogenb cBeTa.
[IpssmonuHEITHOE pacIpOCTPaHEHHUE CBETA.
3armennsa Connna u JIynel. Otpakenue
cseTta. [1mockoe 3epkano. 3aKOH OTpaKEHUsI
CBETa.

[Ipenominenue cera. 3aKOH IPETOMIIECHUS
CBeTa.

[TonHOE BHYTpEHHEE OTpaKEHHE CBETA.
Hcnonb30BaHne BHYTPEHHETO OTPaKEHHUS B
ONITUYECKUX CBETOBOJIAX

HaGmronenre onbITOB, JEMOHCTPUPYIOIIUX SIBJICHUE MPSIMOIUHEHHOTO
pacmpocTpaHeHus CBeTa (BOZBHUKHOBEHUE TEHH U TIONTy- TEHH), U MX UHTEPIIPETaLIUs
C UCIOJIb30BAaHUEM MOHATHUSI CBETOBOTO JIyyYa.

OObscHEeHHE U MOJICIUPOBAHKUE COTHEYHOTO U JIYHHOTO 3aTMEHUH.

HccnegoBanue 3aBUCUMOCTH YIJIa OTPAKEHUsI CBETOBOTO JIyda OT yrija HajJeHHus.
N3ydenue cBoiicTB n300pakeHus B IUIOCKOM 3epkaie. Habmonenue u oobsicHeHne
OTIBITOB TIO TIOJTYYEHUIO N300pa)KEHNU B BOTHYTOM U BBITTYKJIOM 3€pKajax.
HaGmronenne n 00bsICHEHHE OIBITOB 10 TIPEJIOMJICHUIO CBETAa HAa TPAHUIIE
Pa3IUYHBIX CPEM, B TOM YHCJI€ OMBITOB C MOJTHBIM BHYTPEHHUM OTPAKCHUEM.
HccnenoBanue 3aBUCMMOCTH YTIJIa MPEJIOMIIEHHUS OT YIJIa MMaJIeHUsI CBETOBOTO Jiyda
Ha IPAaHUILIE «BO3TYyX—CTEKIION.

Pacno3znaBaHue sBIIEHHI OTPaKEHUS U MIPEJIOMIIEHUS CBETA B IIOBCEAHEBHOM KU3HH.

Amnanus 1 00bICHEHHE ABICHUS OIITHYECKOTO MHUpaxa.




Pemenne 3a1a4d ¢ MCoabp30BaHUEM 3aKOHOB OTpaXXCHUA U IPCIIOMIICHHA CBECTA

JIMH3BI U
onTHYecKHe
npudopsl (6 1)

JIunza, xon aydeit B tuH3e. OnTuyeckas
cHucTeMa.

Onrtuyeckue mpuOOpHI: GoToarnmapar,
MHUKPOCKOII

H Teneckol. I'na3 Kkak onThdeckas CUCTeMa.
biM30pyKOCTh ¥ AAIBHO30PKOCTH

[Tonyuenne n300pakeHHI ¢ MOMOIIBIO COOMPAIOIIEH U PACCEUBAIOIICH JTUH3.
Omnpenenenue HOKYCHOTO PaCCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOLIEH JTNH3HI.
AHanu3 ycTpoWCTBa U MPUHIIUIA JIEHCTBUSI HEKOTOPBIX ONTHYECKUX MPUOOPOB:
¢doroanmnapara, MUKpOCKOIIA, TEJIIECKOTIA

(MC — Ouonorusi, aCTpOHOMHS).

AHanu3 sSBICHUA OJIM30PYKOCTH M TATBHO30PKOCTH, IPUHIIUIIA JICHCTBUS OUYKOB
(MC — Guonorus)

Pazoxxenue
0eJIoro cBera B
crexktp (3 4)

Pasnosxenue Oenoro caera
B CIICKTP. OmnbiTel HetoTona. CiioxkeHue
CIICKTPAJIbHBIX IIBETOB. [[I/ICHepCI/IH CBCTa

Hab6mronenue o pasinoxeHuto 6einoro ceeta B ciektp. Habmonenne u o0bsicHEHNE
OTIBITOB TI0 TIOJTYYEHHUIO OEJIOT0 CBETa IMPH CIOKCHHH CBETA Pa3HBIX I[BETOB.
[IpoBeneHue 1 0OBSICHEHUE OIBITOB 1O BOCIIPUATHIO IIBETA MPESJAMETOB IPU UX
HAOJII0ICHUH Yepe3 IIBETOBBIC (PUIBTPHI (IIBETHBIC OYKH )

Pa3nen 12. KBanroBbie siBjienus (17 4)

Hcnyckanue u
NOrJIoueHUue
cBeTa atromom (4

1)

OmneiTel Pe3epdopaa u rurane- TapHas
MOJEJIb aTOMa.

Mogens aroma bopa. Mcnyckanue u
MOTJIOIIEHUE CBeTa aTOMOM. KBaHTHI.
JInnenyaTsle CIIEKTPHI

O6cyxaenue 1eau onbToB Pesepdopaa no ucciae10BaHUI0 AaTOMOB, BbIIBUKEHHE
TUIIOTE3 O BO3MOXKHBIX Pe3yJibTaTax

OIIBITOB B 3aBUCUMOCTH OT MPEAINO0JIaraéMoro CTpOCHUs: aTOMOB, ()OPMYJIMPOBAHUE
BBIBOJIOB U3 PE3YJIbTATOB OIBITOB.

OO6cyx1eHre TpOTUBOPEUHI MIIaHETAPHOM MOJIENTM aTOMa U OCHOBAHUH JJIst
runore3sl bopa o ctaimoHapHbIX OpOUTaX IEKTPOHOB.

HabutoieHne CruIomHbIX U JIMHEHYaThIX CIIEKTPOB U3JIyUYEHUS PA3IMYHBIX BEILIECTB.
OObscHEHNE TMHENYaThIX CIIEKTPOB U3JIy4EHUs

Crpoenue
aTOMHOI0 sapa (6

1)

PannoaktuBHOCTE. Anb(a-, Oeta- u
ramma-n3itydeHus. CTpoeHue aToMHOTro
anpa. HyknoHHas MoJiens aToMHOTO sA1pa.
N3otomnbl. PagroakTUBHBIE NPEBPAILLIEHNUS.
[Iepnon nmomypacnaza.

JlercTBYA paguOAKTUBHBIX U31y4YEeHUN Ha
YKUBBIEC OpraHU3MBbI

OO6cyxaeHne BO3MOXKHBIX THIIOTE3 0 MOJETISIX CTpoeHus sjpa. OnpeaeneHue
cocTaBa sJiep 1O 3aJaHHBIM MacCOBBIM U 3apsJ0BBIM YHCIIaM U MO MOJIOXKEHUIO B
nepuoandeckoi cucreme aneMeHToB (MC — xumus).

AHanmm3 U3MEHEeHHs COCTaBa apa M €ro MOJ0XKESHHS B IEPUOINICCKOI CHCTeMe TIPH
a-paanoakTuBHOCTH (MC — xumusi).

HccnenoBanmne TpekoB a-4yacTHIL 110 TOTOBBIM ¢oTorpadusiM. OOHapyKeHUe U
M3MEpeHUe PaJHaIMOHHOTO (POHA C TIOMOMIBIO TO3UMETPA, OIIEHKA €T
MHTEHCUBHOCTH.

AnHanu3 6MONIOTHYECKUX U3MEHEHUH, TPOUCXOIAIIUX MO]T AeHCTBUEM
pannoakTuBHbIX u3nydyeHuit (MC — OGuosorus). Mcnonab3oBaHue paglioaKTUBHBIX
n3nydenuit B meaunune (MC — Ouonorusi)




SInepHbIe peakuuu SnepHbie peakiyy. 3aKOHbI COXPAHEHUS Pemenue 3a1a4 ¢ nCmosib30BaHUEM 3aKOHOB COXPAHEHHUS MAaCCOBBIX U 3apPSIIOBBIX

(7 9) 3apsI0BOTO U MacCOBOTO YKCEN. DHEPIUs Yycell Ha OMpeJlelIeHHE Pe3yIbTaTOB SIEPHBIX PEaKLIUi; aHAIN3 BO3MOKHOCTH WU
CBSI3M aTOMHBIX siiep. CBsI3b MacChl U HEBO3MOXKHOCTH SIIEPHON PEAKITHH.
sHepruu. Peakiuu cuntesa u aeneHus saep. | OlieHKa SHEPTUU CBS3H Sep C UCIOIb30BaHuEM (OpMYIIbl DUHINTEITHA.
Uctounuku sHepruu ConHua u 3BE31. OO6cyx1eHre NepereKTUB UCII0JIb30BAHUS YIIPABISEMOT0 TEPMOSICPHOTO CHHTE3a.
SnepHas 3HepreTuka OO6cyxaeHne NPEeuMyIIeCTB M SKOJIOTHYECKHUX MPOOIIEM, CBI3aHHBIX C SAIEPHOM

suepretuxkoit (MC — skonorust)

IHoBTOpPUTEIHLHO-0000 a0 IIMIA MOAYJIB (9 )

CucTeMaTH3anus O600611eHre coepKaHus Kaxa0ro u3 Boinonnenue yueOHbIX 3aaHui, TPEOYIOMIMX AEMOHCTPALUA KOMIETEHTHOCTEH,
1 00001IeHMEe OCHOBHBIX Pa3/IeNioB Kypca (pU3UKHU: XapaKTEpU3YIOIIUX €CTECTBEHHOHAYYHYIO I'PAMOTHOCTh:

NpeaAMETHOTO MEXaHUYECKUE, TEIIOBEIE, MPUMEHEHHUS MOJIyYeHHBIX 3HAaHUHN I HAyYHOT0 00BbACHEHUS (PU3UUECKUX
coaepkanus DJIEKTPOMArHUTHBIE, KBAHTOBBIC SIBJICHUS. SIBJICHUH B OKPYKAIOIEH ITPUPOJIE U IOBCEAHEBHOM )KM3HHU, & TAK)KE BBISBICHHUS
H OIbITA HayuHblif MeTO/1 TO3HAHUS U €TI0 (U3NIECKUX OCHOB PsAIa COBPEMEHHBIX TEXHOJIOTHIA;

HeﬂTeé"’H(,).CT“’ peaninzanusi B PU3NUECKUX UCCIIEOBAHUSIX. IIPUMEHEHHUsI OCBOEHHBIX SKCIIEPUMEHTAIBHBIX YMEHHUU JIJIS1 UCCIIEIOBAHUS
ﬁgﬁomg’e::::l;) ro CBs13b (PU3UKHN U COBPEMEHHBIX TEXHOJIOTHM (U3NYECKUX SIBIICHHUH, B TOM YHUCIIE JIJIsl IPOBEPKHU TUTIOTE3 U BBISIBICHUS

BCEro Kypca B 00nacTu nepenayn MHGOpPMaIIHH, 3aKOHOMEPHOCTEM.

buzuku DHEpPreTUuKe, TPaHCIIOPTE Pemenue pacy€THbIxX 3a/1a4, B TOM YUCIIE TPEANIONATAIOIINX UCIIOJIb30BAHNUE

¢bu3n4ecKoil MO/IeN U OCHOBAHHBIX Ha COJIEP- KaHUM PA3IUYHBIX pa3JesioB Kypca
(bu3nKu.

BrinonHeHue u 3amuTa rpynnoBbIX WIK HHAMBUIYAIbHBIX IPOEKTOB, CBS3aHHBIX C
coJiep’kaHueM Kypca GU3NKU

KOPPEKIIMOHHASA PABOTA C OBYYAIOIIIUMUCS ITPU U3YYEHUU YYEBHOI'O ITIPEJJMETA «®U3UKA»

Koppekunonnas paborta npeaycMaTpuBaeT BbIIIOJHEHUE TpeOOBaHUM K pe3yibTaTam, onpeaeneHHsiM @I'OC O0O0.

Koppekunonnas paboTa HamnpaBieHa Ha OCYIIECTBIEHUE WHINBUAYAIbHO-OPUEHTUPOBAHHOM TICHXO0JIOTO-TI€1arOrM4ecKoi MOMOIIHU JETSIM € TPYJHOCTIMU
B 00YYEHUHU U COLMATU3AIMU B OCBOCHUH ITPOTrPAMMbI OCHOBHOT'O 00111ero 00pa3oBaHMsl, UX COLUAIBHYIO aalTalliIo0 U JMYHOCTHOE CAMOOTIpE/IesI CHHE.

Koppexkuyuonnas paboma obecneuusaem:

- BBISIBJIGHUE WHMBHIyaJIbHBIX 00Pa30BaTeIbHBIX MOTPEOHOCTEN 00YUaOLINXCsl, HAIPABICHHOCTH JINYHOCTH, MPO(PECCUOHATILHBIX CKIIOHHOCTEH;

- yCIIEIIHOE OCBOEHHE OCHOBHOW 00111€00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 001Iero o0pa3oBaHusi, JOCTH)KEHUE 00YYaIOUIMMHCS C TPYIHOCTSIMH B
00y4YeHHMHU U COLMATIM3AINN PEAMETHBIX, METAPEeIMETHBIX U IMYHOCTHBIX PE3yJIbTaTOB.

Koppexkuyuonnaa paboma cooeprcum:

- IMarHOCTHYECKHE U KOPPEKIIMOHHO-Pa3BUBAIOLINE MEPOTIPUATHSI, 00ECIIEUNBAIOLINE YAOBIETBOPEHUE HHANBUYAIbHBIX 00pa30BaTEIbHbIX IOTPEOHOCTEN



00yJaroImuxcs 1 OCBOCHUE UMHU IIPOTPaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMs;

- ycJOoBUsl OOYYEHHUSI M BOCIUTAHUSA OOYYaIOIIUXCS, METOJbl OOYYEHHUs M BOCIUTAHMA, YUeOHBIE MMOCOOUS M JIUIAKTHYECKHE MaTepUaibl, TEXHUYECKUE
cpeacTBa 00y4eHHsI KOJUIEKTUBHOTO U MHAMBUAYAJIBHOTO M0JIb30BaHMsI, 0COOEHHOCTH NMPOBEACHMSI IPYNIOBBIX M UHIAMBHUYaIbHBIX KOPPEKIIMOHHO-Pa3BUBAIOIINX
3aHATHUH.

HanpasjieHusi KOppeKUMOHHON padoThI

Huaenocmuueckas paboma eknoyaem:

- BBISIBIIGHUE WHIAMBHYyaJbHBIX 00pa30BaTENIbHBIX MOTPEOHOCTEH 00YYaAIOIUXCs C TPYAHOCTAMU B OOYYCHHUH M COLMAIHM3AIMU IPU OCBOCHUU OCHOBHOMU
00pa30BaTeNbHON MPOTrPaMMBI OCHOBHOT'O 00IIIero 00pa3oBaHMs;

- OTIpeJieJIeHNE YPOBHS aKTyalbHOTO Pa3BUTHS M 30HBI OJMIKAMIIEro pa3BUTHs 00yYaroIIErocsi ¢ TPYAHOCTSIMA B OOY4YEHUH U COLMATIHM3AINY, BBISIBICHUE
PE3epBHBIX BO3MOKHOCTEN 00yUaroIerocs;

- U3y4EHUE Pa3BUTHs SMOLIMOHAIBHO-BOJIEBOM, I03HABATEIbHOM, peueBOi cep U JTNUHOCTHBIX OCOOEHHOCTEH 00yJaroImuxcs;

- U3y4€HHUE COLMATIbHON CUTYallM Pa3BUTHSI U YCIOBUIM cEMEIHOI0 BOCIIUTaHUS 00yYaroInuXCs;

- U3y4€HUE aJalTUBHBIX BO3MOXKHOCTEH M YPOBHS COLMAIM3ALNN 00YJatOIUXCS;

- U3y4EHUE UHIAUBHUYaTbHBIX 00PAa30BaTENIbHBIX U COLMAIBHO-KOMMYHUKATUBHBIX TOTPEOHOCTEN 00Y4atOIUXCs;

MOHUTOPHHT YPOBHS M JWHAMHUKU DPa3BUTHS OOYYAIOMIMXCS, a TaKKe CO3JaHUS HEOOXOIAMMBIX YCIOBHW, COOTBETCTBYIOIIMX WHAWBHIYATbHBIM
00pa3oBaTEeNbHBIM OTPEOHOCTSIM 00YUAIOMIUXCS ¢ TPYIHOCTSIMHU B 00YYEHUH U COLMAIN3ALINY;

- MOHUTOPHUHT JIUHAMHKH YCIIEUTHOCTH OCBOEHHS 00pa30BaTEIbHBIX IPOTPAMM OCHOBHOTO O0IIETO 00pa3oBaHusI.

Koppexyuonno-pazeusaowas padoma gxnrovaem:

- HCIOJb30BaHUE CIELUAIBHBIX METOJIMK, METOJOB M MpPHUEMOB OOyYeHHUs B COOTBETCTBUU C 00pa3oBaTElIbHBIMH MOTPEOHOCTAMH OO0YYaIOIIHUXCS C
TPYAHOCTSMHU B OOYYEHHUHU U COLIMATU3AIINN;

- OpPraHM3ALMI0 U MPOBEICHHE WHAWBUIYAIBHBIX M T'PYMNIOBBIX KOPPEKIMOHHO-PA3BUBAIOIIUX 3aHATHH, HEOOXOAUMBIX JUIS MPEOJOJICHUs HapylIeHUN
pa3BUTHSL, TPYIHOCTEH 00yUeHUs U COLlMaIN3allny;

- pasBuTHEe (OPM W HABHIKOB JIMYHOCTHOTO OOIIEHWST B TPYIIE CBEPCTHUKOB, KOMMYHHKATHBHOH KOMIIETCHIIMH; COBEPIICHCTBOBAHMHM HABBIKOB
COIMAITN3AIIY U PACHIMPEHUN COLMAIIEHOTO B3aMMOJICHCTBHSI CO CBEPCTHUKAMM,

- OPTaHM3aLMI0 OCHOBHBIX BUIOB JICATEIBHOCTH O0YJAIOIIUXCS B TIPOIIECCE OCBOCHUS MIMU 00pa30BaTENbHBIX IIPOTPaMM;

- pa3BUTHE KOMIIETEHIIHA, HEOOXOIUMBIX TSI IPOIOJDKEHUST 00pa30BaHus U MPOPECCHOHATLHOTO CAMOOTPEICIICHIS,

- COBEPIICHCTBOBAHUE HABHIKOB MOJIYYCHHS W HMCIIOJIB30BaHHUS WH(GOPMAIIMH, CIIOCOOCTBYIOIINX MOBBIIICHUIO COIMAIBHBIX KOMITETCHIIMN U a/IalTaluy B
peabHBIX KU3HEHHBIX YCIOBHSIX.

Koncynomamuenas paboma éxknouaem:

- KOHCYJIbTaTMBHYIO IOMOIIb CEMbE B BOIIPOCaX BBIOOpA CTpaTerMM BOCIUTAHHS U MPHUEMOB KOPPEKIMOHHO-Pa3BUBAIOIIETO OOYYEHHs, B PELICHUU
aKTyaJlbHBIX TPYIHOCTEH 00yyaronerocs;

- KOHCYJIbTallMOHHYIO MOJAJIEPKKY U ITOMOIIb, HAapaBJIeHHbIE HA COJEHCTBHE CBOOOJHOMY M OCO3HAaHHOMY BbIOOpY oOyuaromuMucs npodeccuu, GopMel U
MecTa 00y4eHHsI B COOTBETCTBUU € MPOPECCHOHATBHBIMU UHTEPECAMH, HHINBUAYAIbHBIMU CIIOCOOHOCTSIMU U IICUXO()U3HOJIOTUYECKUMU OCOOCHHOCTSMHU.

Hnghopmayuonno-npoceemumenvckas paboma eKiiouaem:



- “H(GOPMAIIMOHHYIO TOJIEPKKY 00pa30BaTEIbHOM JEATETLHOCTH 00YyUaIOIINXCs, UX POJAUTENCH (3aKOHHBIX MpPEeACTaBUTENCH );

- paznuuHble (OPMBI MPOCBETUTEILCKON JESATENbHOCTH (JIEKIUH, Oecenpl, HH(POPMAIMOHHbIE CTEH/bI, eYaTHbIE MaTepHajbl, SJIEKTPOHHBIE PECYpPCHI),
HalpaBJICHHbIE HAa Pa3bsICHEHUE yYaCcTHMKaM OOpa30oBaTEIbHOIO Ipolecca — OO0ydyaromuMes (Kak MMEIOIIUM, TaK U He UMEIOIIUM TPYAHOCTH B OOyYEHHH U
COLMAJIN3ALIUM ), UX POAUTEISAM (3aKOHHBIM IPEACTaBUTEINSIM) — BOIPOCOB, CBA3AHHBIX C OCOOCHHOCTAMHU 00pa30BaTeIbHOIO MPOLECcCa.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O ITIPEJMETA «®U3UKA»

Ne /i HaunmenoBaHne 00BEKTOB U CPEACTB MaTEPUAILHO-TEXHUYECKOTO 00ecIieueHus
1. IlepeyeHb YUeOHO-METOANYECKOIr0 00ecriedeHHsl
1.1. ®wusuka, 7 kinace/ A.B. Ilepeimkun «M3narensetBo «lIpocBemenne»
1.2. ®wusuka, 8 xiace/ A.B. Ileprsimkun «M3aarensctBo «lIpocBemenne»
1.3. ®duswka, 9 kimace/ A.B. Ilepeimkun «3narensctBo «IIpocBenienuey
1.4. Coopnuk 3a1a4 1o ¢usuke, 7-9 knacce/ A.B. [lepoimkun «M31aTebcTBO « DK3aMEHY

1.5. [Toypounsie pa3pabotku o ¢usuke. 7 kiacc. — M. BAKO, 2020.

2. lludpoBrie 06pazoBaTesibHbIE PeCypChI

2.1. http://fcior.edu.ru/ - peaepanbHbIi MOPTAI IMKOIBHBIX HU(GPOBBIX 00PA30BATEIBLHBIX PECYPCOB
2.2. http://www.school-collection.edu.ru/ - iudpoBbie 06pa3oBaTe/ibHbIE pECYpPCHI T 00111e00pa30BATEIBLHOM IKOJIBI
3. Texun4yeckne cpeacTasa o0y4eHus

3.1 KommnbroTep — pabodee MecTo yuuTens 1
3.2 [TpoekTop 1
3.3 Moy 1
3.4 YcrpoiicTBa BbIBO/IA 3BYKOBOM MH(DOPMAIUK (KOJIOHKH) 1
3.5. [Tpesentanuu (LIOP) 1
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