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HOACHUMTEJIBHAS 3AIITMCKA

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «®PU3UKA»

Pabouas mporpamma no (u3MKe COCTaBI€HAa HA OCHOBE MOJIOKEHUH M TpeOOBaHUI K pe3yibTaTaM OCBOCHHsS OCHOBHOH 00pa3oBaTEeNbHOW MPOrpamMMBI,
npeacTaBieHHbIX B DenepanbHOM TOCyIapCTBEHHOM O0pa3oBaTeIbHOM CTaHAAPTe OCHOBHOTO OOIIero oOpa3oBaHMs, B COOTBeTCTBMU ¢ KoHnenuuein
npernoaBaHus yueonoro npeamera «dusnkay, a Takke ¢ yaétoM (eaepanbHoi paboueil mporpaMmMbl BOCTUTAHHUS.

Kypc ¢usnkn — cucrteMooOpa3yronmii A1l eCTeCTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIBbKY (PM3NYECKHUE 3aKOHBI JIS)KAaT B OCHOBE MPOILIECCOB U
SIBJICHUH, M3y4aeMbIX XUMHEH, OMOJIOTHEH, acTpoHOMUEH U (u3ndecKkoit reorpadueit. dru3mka — 3TO MPEeaAMET, KOTOPBIA HE TOJBKO BHOCHT OCHOBHOHM BKJIAJ B
€CTECTBEHHO-HAYUYHYI0 KapTHHY MHUpa, HO M IPEJOCTaBlsieT HamOojee sICHble 00pa3lbl MPUMEHEHUS HAy4YHOTO METOJ]a MO3HaHUs, T € crnocola MOoJyuyeHus
JIOCTOBEPHBIX 3HaHUM 0 mupe. Hakonen, ¢pusuka — 3T0 mpeaMeT, KOTOPbIA HapsiAy ¢ APYTUMHU €CTECTBEHHO-HAYYHBIMU MPEAMETaMU JOJIKEH JaTh IIKOJIbHUKAM
MpeJ/ICTaBJIeHHE 00 YBJIEKATeNIbHOCTH HAYYHOTO HCCIIEI0BAHUS U PAJJOCTU CAMOCTOSITEIbHOTO OTKPBITHS HOBOTO 3HAHMS.

OpHa 13 TIaBHBIX 33134 (HPU3MYECKOTO 00pa30BaHUA B CTPYKTYpE 00IIero oopa3oBaHusi COCTOUT B (HOPMUPOBAHHH €CTECTBEHHO-HAYYHON IPaMOTHOCTH U
MHTEpeca K HayKe Y OCHOBHOM MacChl 0OYyYarolINXCsl, KOTOPBIC B JajbHEHIIEM OyIyT 3aHATHI B CaMBIX pa3HO- 00pa3HbIX cdepax nestenpHocTH. HOo He MeHee
BXHOW 3aJla4eil SIBIISCTCS BBISABICHWE W IMOATOTOBKA TAJAHTIWBBIX MOJIOJBIX JIFOJACH IS TPOAODKCHUS 00pa3oBaHUS M JalIbHEUIIeH mpodeccnoHaIbHOM
JEeSTEIbHOCT B 00JIaCTU €CTECTBEHHO-HAyUHBIX MCCIEAOBAaHUNW M CO3JaHUM HOBBIX TeXHOJIOTMHA. COrjacHO MPUHATOMY B MEXIYHapOJHOM COOOIIECTBE
omnpezaeneHuio, «EcTecTBeHHO-HAy4YHAass TPAMOTHOCTh — 3TO CHOCOOHOCTH YeNIOBEKa 3aHUMAaTh AKTUBHYIO TPAKIAHCKYIO MO3UIIMI0 MO0 OOIIECTBEHHO 3HAUYUMBIM
BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMH, U €r0 TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHO-HAYUHBIMU HAesIMU. HaydHO rpaMOTHBIN YEJIOBEK CTPEMUTCS
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXKICHHH MpPOOJIeM, OTHOCSIIMXCS K €CTECTBEHHBIM HayKaM W TEXHOJOTHSM, 4TO TpeOyeT OT HEero CcleiyHoIINX
KOMIIETEHTHOCTEM:

® Hay4HO OOBSICHSTH SIBICHUS,
® OIICHUWBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS,

® HHTEPHPETUPOBATH JAHHBIE U UCIIOJIB30BATh HAYUHbIE JOKA3aTENbCTBA ISl IOIYYEHHS BBIBOIOBY.
N3yuenne pusmku ciocoOHO BHECTH peIIAIOINi BKIaA B POPMUPOBAHUE €CTECTBEHHO-HAYUYHON IPaMOTHOCTH O0YUYaIOIIUXCSL.
HEJIN U3YYEHUSA YYEBHOTI'O ITIPEJIMETA «®U3UKA»
Llenu u3ydenus GU3MKU:

e puoOpeTeHne MHTEepeca U CTPEMJICHUS O0yJarolMXCs K HAyYHOMY H3YYEHHIO NPUPOJIbI, Pa3BUTHE MX HWHTEUIEKTYaJIbHbIX U TBOPYECKHUX
CIOCOOHOCTEMN;
pa3BUTHE MPEJCTABICHUN O HAYYHOM METO/I€ MO3HAHUS U (POPMHUPOBAHUE HCCIIEI0OBATEIBCKOTO OTHOIICHHUS K OKPYXKAIOIINUM SIBICHUSM;
(opMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3ysibTaTa U3y4E€HHUSI OCHOB CTPOCHHUS MaTepHH U (PyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;
(dbopmMHpoOBaHUE MPEACTABICHUHN O PO PU3UKH JUTS Pa3BUTHSL JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHI;
pa3BUTHE MPEJICTABICHUI O BO3MOXKHBIX cdepax Oyaymiei npodeccuoHanbHOM 1eATeNbHOCTH, CBSI3aHHOM ¢ (PU3MKOM, MOATOTOBKA K AajbHEHIIEMY
00y4YeHHIO B 3TOM HallpaBlieHUHU. J[OCTH)KEHHE 3THUX IleJiell Ha YpOBHE OCHOBHOTO 00Iero o0pa3oBaHUsl 00ECIEUNBAETCS PEIIEHUEM CIEAYIOLIUX
3az1a4:
e npuoOpeTeHrne 3HaHU| O JTUCKPETHOM CTPOEHHH BEILECTBA, O MEXAHUYECKUX, TEIIOBBIX, JJIEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBICHUSX;
e [IpUOOpETEHUE YMEHUN ONUCHIBATh U OOBSCHATH (U3NYECKUE SIBICHUS C UCTIOIb30BAHUEM NTOJIyUYCHHBIX 3HAHUIA;



® OCBOGHHE METOAOB  pEUICHHA NPOCTEHINMX  pacu€THBIX 3aJad C  HCHOJb30BaHMEM  (PU3UYECKUX  MOJENeH, TBOPYECKUX U
IIPaKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

® Dpa3BUTHE yYMEHUH HAOIIOAATh MPUPOJHBIC SIBICHUS W BBINOJIHATH OIBITHI, JAOOpAaTOpPHBIE PabOThl U SKCIEPUMEHTAIbHBIE HCCIEIOBaHUS C
MCII0JIb30BaHUEM U3MEPUTEIIbHBIX PUOOPOB;

e ocBoeHHE MPUEMOB paboThl ¢ MHPOpMaIUEll (HU3NUECKOTO COoAepKaHUs, BKIIOYasi HH(GOPMAIIUIO O COBPEMEHHBIX JOCTH)KEHUAX (DU3HUKU; aHATU3 U
KPUTHYECKOE OlLIeHWBaHKE NHPOpMAIUH;

® 3HAaKOMCTBO co cepamu MpohecCHOHATBHOW JESATENbHOCTH, CBA3aHHBIMU C (U3UKOH, WU COBPEMEHHBIMH TEXHOJIOTHUSMH, OCHOBAHHBIMH Ha
JOCTIKEHUSX (PU3MYECKON HAYKH.

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

B cootBerctBum ¢ ®I'OC OOO ¢usuka sBisieTcss 00s3aTelbHBIM IMPEAMETOM Ha YpOBHE OCHOBHOTO o0mmIiero oOpas3oBanHus. JlaHHas mporpamMma
npeaycMaTpuBaeT nu3ydeHne Gu3uku Ha 0a30BoM ypoBHE B 00bEMe 238 4 3a Tpu rofa oOydeHus, 1o 2 4 B HeJIeI0 B 7 U 8 Kilaccax M 1o 3 4 B Heneno B 9 Kiacce.
B Tematnyeckom miuaHUpOBaHUM A 7 M § KJIACCOB MPEINOJIaraeTcsi pe3epB BPEMEHH, KOTOPbIM yuUTellb MOXKET UCIOJIb30BATh 110 CBOEMY YCMOTPEHHIO, a B 9
KJ1acce — MOBTOPUTENbHO-00001at0IUI MOAYIIb.

COJEP)KAHUE YYEBHOI'O IIPEJIMETA

7 KJIACC

Pa3znen 1. ®usuka u e€ pojib B IO3HAHMHU OKPY/KAKOLIET0 MUpa

®usnka — Hayka o npupoje. SAsnenus npupoasl. Dusndeckue ABICHUA: MEXAHUUECKUE, TETIJIOBBIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenuuuHbl. M3mepenne puznueckux BennunH. Guznyeckue npubopsl. [lorpemHocts n3mMepennii MexxayHapoiHasi cucTeMa eIMHUIL.

Kak ¢u3uka u npyrue ecrecTBeHHbIE HayKH M3Y4aloT NpUpoJy. EcTecTBeHHO-Hay4HbIM MeTO]| MO3HAHM: HAOI0eHHE, IOCTAaHOBKA HAYYHOTO BOIIPOCa,
BBI/IBIDKEHUE TUIIOTE3, SKCIIEPUMEHT 10 IIPOBEPKE TUIIOTE3, 00bsICHEHHE Habt01aeMoro aBiieHus. Onrcanne GU3nuecKux sIBICHUN ¢ TOMOIIbIO MOJIEJIEH.

Hemoncmpavyuu

1. MexaHnueckue, TEMIOBbIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE SIBJICHMUS.

2. ®usnueckue npruOOpsI ¥ MPoLEAypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U IIU(POBEIM IPUOOPOM.

Jlabopamopnwvie padbomut u onvimol.

1. OnpenenenHue EeHbl JeIeHHs IKAIbl U3MEPUTEIHLHOT0 MpUoopa.

2. 3MepeHune pacCTOSHUM.

3. Usmepenne o0bEMa )KUAKOCTH U TBEPIOTO TEA.

4. OmnpeneneHue pa3MepoB MajbIX Tell.

5. U3mepenue teMmeparypbl Ipyu NOMOIIH KUAKOCTHOIO TEPMOMETPA U 1aTYMKaA TEMIIEPaTyphl.

6. IIpoBenenue nccienoBaHus O MPOBEPKE TUIIOTE3bI: JANbHOCTh MOJIETA MIApUKa, MYIIEHHOT0 TOPU30HTANILHO, TeM 00JIbIlIe, YeM OO0JIbIlle BHICOTA MyCKa.



Pasznea 2. [lepBoHayaibHbIE CBeJECHUS 0 CTPOCHUU BellleCTBA

CrpoeHue BenecTBa: aroMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBRA.

JBuxenune yactuil BemiecTBa. CBs3b CKOPOCTH JBMKEHMSI YacTHI[ ¢ TeMmmeparypoil. bpoyHoBckoe asmkenue, nuddysus. BzaumoneiictBue dactuil
BELIECTBA: MPUTSKEHHUE U OTTAJIKUBaHUE.

ArperaTHble COCTOSHUS BEILIECTBA: CTPOEHUE T'a30B, KUIKOCTEH M TBEPIBIX (KPUCTAIIMYECKUX) Tell. B3auMOCBsI3b MeX /1y CBOMCTBaAaMH BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSTHUSIX U UX aTOMHO-MOJIEKYJIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUMA BOBI.

Jemoncmpayuu

1. Habmoienue OpOyHOBCKOTO IBUKEHHUSI.

2. Habmonenue muddysum.

3. HaGnronenue siBnieHuid, 0OBSICHIIOMUXCS TPUTSHDKCHUEM HIIM OTTAIKMBAHUEM YaCTHUIl BEILIECTBA.

Jlabopamopnwvie padbomovt u onvimul

1. Ouenka auamMeTpa aToMa METOOM PsIIOB (C UcIob30oBaHueM (hoTorpaduii).

2. OnbITHI O HAOJIOICHUIO TEIIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CHUIT MOJICKYJISIPHOTO MPUTSKECHMUSL.

Paznen 3. /IBu:xeHue H B3auUMo/ielicTBHE TeJl

Mexanuueckoe aBmxeHue. PaBHoMepHOE U HepaBHOMepHOeE ABMkeHHE. CkopocTb. CpellHss CKOPOCTh IPU HEPAaBHOMEPHOM ABM)KEHUU. Pacuér myTu u
BPEMEHHU JIBHKCHHUSI.

SIBnenne mHepuuu. 3akoH MHEpHUHU. B3aumojaeiicTBue Ten Kak NMpUYMHA W3MEHEHHsS CKOPOCTH JBHXKEHUs Tel. Macca Kak Mepa MHEPTHOCTH Tela.
[TnotHOCTH BemiecTBa. CBSA3b MIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIE 00hEMA BEIIECTBA.

Cuita Kak xapakTepUCTHKa B3auMoAeicTBus Ten. Cuia ynpyroctu u 3akoH ['yka. 3mepeHnne cuiibl ¢ TOMOIIBIO TMHAMOMETpA. SIBIIEHHE TATOTEHUS U CUjia
TspkecTd. Cuna TsKecTH Ha Jpyrux ruiaHerax. Bec tena. HeBecomocts. CnokeHHe CHIl, HallpaBiIEHHBIX MO OJHOM mpsiMoil. PaBHopeiicTByromas cui. Cuia
TpeHus. TpeHue CKONbKEeHUs U TpeHue 1okosi. Tpenne B mpupoae u texuuke (MC).

Hemoncmpayuu

1. HabmroieHue MexaHu4ecKoro JBUKCHHS Tea.

2. U3mepeHune CKOpoCTH MPSIMOJIMHENHOTO IBUKEHUS.

3. HabmtoieHue siBieHNs HHEPLHH.

4. HabmroieHre n3MEHEHHUs CKOPOCTH TIPU B3auMOoAeHCTBUU Tel. 5. CpaBHEHHE Macc M0 B3aMMOJICHCTBHIO TEJ.

6. Ciio)KeHue CUII, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopuvie pabomol u onvimul

1. Onpenenenne CKOPOCTH PaBHOMEPHOTO BHKEHUS (IIapHKa B )KUJIKOCTH, MOJIEIU 3JIEKTPUUYECKOT0 aBTOMOOWIIA U T. I1.).

2. Ompenenenue cpeiHel CKOPOCTH CKOJbXKEHHs OpyCcKa WM [IapuKa 110 HAKJIOHHOM MJI0CKOCTH.

3. OnpeneneHne MI0OTHOCTH TBEPIOTO TeNa.



4. OnbITHl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD pacTsuKeHus (J1e- hopMauu) Npy>KUHbI OT MPUITIOKEHHON CHIIBI.
5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHIIBI TPEHUS CKOJIBKEHUS OT Beca Tejla M XapaKTepa CONMPUKACAIOUINXCS TOBEPXHOCTEH.

Pasznea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTE U ra3oB

JHasnenne. CriocoObl yMEHBIIICHUS W YBEITUYCHUS JaBlieHus. [laBieHne raza. 3aBUCUMOCTD JIaBIICHUS ra3a oT 00béMa, Temrepatypsl. [lepenada gaBineHus
TBEPABIMU TENIAMU, KUAKOCTAMU U razamu. 3akoH [lackams. [THeBMaTHYeckre MalIMHBI. 3aBUCUMOCTH JABJICHUS XHIKOCTH OT TIIYOWHBI [ uapocTratnyeckuii
napanokc. Coobmatomuecs cocynbl. ['uapaBinueckne MEXaHU3MBbI.

Atmocdepa 3emin u atmocepHoe maBneHue. [IpuunHbl cynecTBOBaHMs BO3AymHONW 0000uku 3emin. Onbit Toppuuerum. U3meperue armocdepHOro
NaBJIeHUs. 3aBUCUMOCTh aTMOC(HEpPHOro JaBJICHUS OT BHICOTHI HaJl ypoBHEM Mopsi. [Ipubops! s uzmMepeHus: arMochepHoOro AaBJICHUS.

JleiicTBre )KUAKOCTU U Ta3a Ha MOTPYKEHHOE B HUX Teso. Britankuparomas (apxumenona) cuia. 3akoH Apxumena. [lnapanue ten. BoznyxomnnaBanue.

Hemoncmpayuu

1. 3aBUCHMOCTD JaBJi€HUs ra3a OT TEMIIEPATypBhl.

2. Ilepenava aBieHUs )KUJKOCTBIO U Ta30M.

3. Coobmaromuecs cocyasl. 4. ['uapaBnuyeckuit mpecc.

5. IlposiBneHue AeicTBUS aTMOC(EPHOTO TaBICHUS.

6. 3aBUCUMOCTD BBITAIKHBAIOIIECH CHIIBI OT 00bEMA MOTPYKEHHON YaCTH TeJa U TUIOTHOCTH >KUJIKOCTH.

7. PaBEeHCTBO BBITAJIKUBAIOILIEH CHJIBI BECY BBITECHEHHOU KHUIKOCTH.

8. YcioBue 1m1aBaHus TeIl: MJIABaHUE WK TTOTPYKEHHE TeJl B 3aBUCUMOCTH OT COOTHOIIEHUS TIIOTHOCTEH TeJa U KUIKOCTH.

Jlabopamopnuvie pabomovt u onvimul

1. HccnenoBaHue 3aBUCUMOCTH Beca Tella B BOJE OT 00BéMa HOI‘py>KéHHOI71 B XXUIAKOCTb 4aCTH TCJIa.
2. OHpeI[eJ'ICHI/Ie BBITAJIKUBAIOIICH CHIJIBI, ,ZLCI\/’ICTBYIOH_ICI\/‘I Ha TCJIO, HOFPY)KéHHOG B XKXUJKOCTD.

3. IIpoBepka HE3aBUCHMOCTHU BBITAIIKMBAOIIEH CHJIBI, IEHCTBYIO- LW HA TEJIO B )KUIKOCTH, OT MAcChl TeJa.

4. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAIKHBAIOIIEH CHUJIBI, IEHCTBYIOIIEH Ha TEJIO B )KMIKOCTH, OT 00bEMa MOrpyKEHHON B JKUAKOCTh YACTH
TeJa ¥ OT IMJIOTHOCTH JKUIKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa UM KOHCTPYHPOBAHHE JIOJIKH U ONpeIeNIeHne €€ rpy3010IbEMHOCTH.

Pa3nes 5. PaGora 1 MOIIHOCTB. DHEpPIrus

Mexanunueckas padboTta. MoIHOCTb.

[IpocTbie MexaHU3MBI: pbYar, OJ0K, HAKJIOHHAsS TUIOCKOCTh. [IpaBuio paBHOBecus priyara. [IpumMeHeHne nmpaBuia paBHOBECHUS pblyara K 0J0Ky. «30510Toe
npasuiio» Mexanuku. KITJ] mpocteix Mmexanu3moB. [IpocTeie MeXxaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckasi sHeprus. Kunernueckass u nmoteHuMandbHas sHeprus. [IpeBpaiieHne ogHOro BUAAa MEXaHWYECKOM PHEPTrUu B APYroi. 3aKOH COXpaHEHHS
SHEPIUU B MEXAHHKE.

Hemoncmpayuu

1. ITpuMeprl MPOCTHIX MEXAHU3MOB.



Jlabopamopnwvie pabomot u onvimul
1. Onpenenenue pabOTHI CHIIBI TPEHUS TP PABHOMEPHOM JIBIKEHUU Tella TI0 TOPU30HTAIBHON MTOBEPXHOCTH.

2. UccnenoBanue ycioBuii paBHoBecus poiuara. 3. U3mepenne KII/] HakmoOHHOM MJI0CKOCTH.
4. 3ydenue 3aKkO0Ha COXPAHEHUSI MEXaHUYECKOU IHEPTUH.

8 KJIACC

Pa3gen 6. TensioBbIe IBJICHUSA

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTpOEHHUs BemiecTBa. Macca u pa3Mepbsl aTOMOB U MOJeKyd. ONbITHI, NOATBEPKIAAIOIINE
OCHOBHBI€ ITOJIOKEHHUS MOJIEKYJIIPHO-KUHETUUECKOU TEOPHH.

Mopnenu TBEPIOTO, KHUAKOTO M Ta3000pa3HOro cocTossHuid BemecTBa. Kpucrammmdeckue u amopdubie Tena. OObsCHEHUE CBOIMCTB Ta30B, KHIKOCTCH H
TBEPJIBIX TEJ HA OCHOBE TMOJIOKEHUN MOJICKYJIIPHO-KUHETUYECKOU Teopur. CMaunBaHUE U KallWUISIPHBIC sSBJICHUS. TerIoBOE paCIIMPEHHE U CKaTHE.

Temmepartypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTHIO TEIUIOBOTO IBMKCHHS 4YacTUIl. BHyTrpeHHsis sHeprus. CrocoObl M3MEHEHUS BHYTPEHHEH JHEPrHH:
TeIJIonepeiaya u coBepiieHrue padboTel. Buasl Teronepenayn: TemIONPOBOIHOCTh, KOHBEKIIHS, H3TyUeHHUE.

KonunuectBo TemnoTsl. YienbHas TEMIOEMKOCTh BellecTBA. TerooOMeH M TeIIOBOE€ paBHOBECHE. YpaBHEHHE TersioBoro Oananca. [lnaBneHue wu
OTBEpACBaHHE KPUCTAJIMYECKHX BEIIECTB. YAenbHas Teryora muaBieHus. [lapooOpazoBanue u konpaeHcanus Hcmapenuwe. Kumenue. YnenbHas Teriota
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUTIEHUS OT aTMOC(HEPHOTO JaBICHHUS.

BuaxxnocTs Bo3yxa.

DHeprus TOMBa. Y IeJbHas TEIJI0Ta CrOPaHUS.

[Tpunnumne! padote! TermoBbix aurateneit KIT/ TermoBoro neuratens. TemioBbie ABUTATENN U 3alIMTA OKPY>KAIOIIECH CPEIbI.

3aK0oH COXpaHEHUs U TIPEBPAILICHUS SHEPTHUH B TEIUIOBBIX MPOIEccaXx.

Hemoncmpayuu
. Habnronenue 6poyHOBCKOTO ABUKEHUSI.

. Ha6monenue nuddysum.

. HaGmoenue siBneHnit cMauynBaHus M KallWJUISIPHBIX SIBICHUH.

. Habmronenue TenaoBoro paciiupeHus Te.

. I3smeHeHue naBieHus ra3a npyu U3MEHEHUH 00bEMA U HAarPEBAHUU W OXJTAKICHUH.
. [IpaBuna u3zmepeHus TemMneparypsbl.

. Buasl Tenonepenaun.

0 3 N L W

. OXJ'Ia)KIlCHI/Ie IIpru COBCPILICHUU pa6OTLI.

9. HarpeBanue nipu coBepiieHun padoThl BHeITHUME cuiamMu. 10. CpaBHEHHE TETIIOEMKOCTEN pa3IMUHbBIX BEIIECTB.
11. HaGaroneHue KUIIEHUs.

12. HaGnroeHue mocTossHCTBA TEMIIEpaTyphl MIPH MJIaBICHHUH.

13. Mozmenu TeII0BBIX IBUTATENICH.



Jlabopamopnwvie pabomot u onvimul

. OnBITH IO OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO MTPUTSKECHHUS.

. OnBITHI O BBIpAIIMBaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

. OnbITH IO HAOJIIOICHUIO TETIJIOBOTO PACIIMPEHUS Ta30B, KHUJIKOCTEH M TBEPBIX TEI.

. Onpenenenue naBieHUs BO3lyXa B OayUIOHE HIMIPHIIA.

. ONBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD JJABJICHUS BO3/IyXa OT €ro 00bhEMa U HarpeBaHus WIH OXJIAXKICHUS.

. [IpoBepka rumnoTe3bl JTMHEHHONM 3aBUCUMOCTH JITMHBI CTOJIOMKA KUIKOCTH B TEPMOMETPUUYECKOM TpyOKe OT TeMIIepaTyphl.
. Habnronenue n3aMeHeHus: BHyTpeHHEH SHEPTUU Tella B pe3yibTare Terionepeiadu U padoThl BHEIIHUX CHIL

. UccnenoBanue siBJICHUS TEIJIO0OMEHA MPH CMEIIMBAHUH XOJIOAHOM U TOpsYei BOIBI.
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9. OmnpeneneHre KOJIMIECTBA TETUIOTHI, TIOJTYICHHOTO BOJIOH IPH TETUIOOOMEHE ¢ HarpeThIM METAINIMYSCKUM IHIIMHIPOM.
10. Onpenenenue yaenbHOU TEII0EMKOCTH BeriecTBa. 11. MccnenoBanue nporecca ucnapeHus.
12. Onpenenenre OTHOCUTENIBHON BIAXHOCTH Bo3ayxa. 13. OnpeneneHue yaeabHON TEIIOTHI IUIABJIECHUS JIba.

Pa3nen 7. DiekTpuyeckue 1 MArHUTHbBIE SIBJIEHUS

Onexktpuzanus Ted. J[Ba poja dMeKTpUYECKUX 3apsioB. BiaumopeiicTBue 3apsikeHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTB CHIIBI B3aMMOJEHCTBUS
3apsKEHHBIX T€J OT BEJIMYMHBI 3aPSA0B U PACCTOSIHUS MEXKIY TEJIaMu).

DnekTpuueckoe noje. Hanpspk€HHOCTD 37eKTpuuecKoro modis. [IpuHIun cynepno3uinu 3IeKTPUIeCKHUX MoJiel (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snexTpuyeckux 3apsioB. DIeMEHTapHBIA dJeKTpuueckuil 3apsna. Crtpoenue artoma. [IpoBOIHUKH W IUAJICKTPUKU. 3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3aps/a.

DONEeKTpUYECKU TOK. YCIOBHS CYHIECTBOBAHUS BJIEKTPUUYECKOTO TOKAa. VICTOUHMKM IMOCTOSHHOrO TOKa. JIMCTBUSI 3JEKTPUUECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MArHUTHOE). DIIEKTPUUYECKUI TOK B KUAKOCTAX U razax.

3HeKTpI/I‘-ICCKa${ OCIIb. Cuna Toka. BHCKTpI/I‘{eCKOC HaIIpsI’KCHUC. COHpOTI/IBJIeHI/Ie IMpOBOAHUKA. YaenpHOE COIMPOTUBJICHUEC BCILICCTBA. 3akon Oma PIRIC|
y4acCTKa LCIn. IlocnenoBarenbHOE U napajiyieJIbHOC COCANHCHUC IIPOBOAHHUKOB.

PaboTa 1 MOLTHOCTH 37IEKTpUUECKOro Toka. 3akoH J[xoyns— JleHma. DiaekTpuyeckue Lenu U noTpeOuTeNn 3IeKTpudeckoil sHepruu B 0bTy. KopoTkoe
3aMbIKaHUE.

ITocTostHHEIE MarHUTEL. B3anMoIelcTBIE NOCTOSIHHEIX MarHUTOB. MaruutHoe 1mojie. MaruuTHoe noJjie 3eMiIM U €ro 3HadueHue s ku3Hd Ha 3emuie. OmbIT
Opcrena. MarHuTHOE TMOJ€ JJIEKTPUUYECKOro Toka. [IpuMeHeHue 3JIeKTpOMarHuTOB B TEXHUKE. J[eiCTBHME MArHUTHOIO TOJST HAa TPOBOJHHK C TOKOM.
DJIEKTPOABUTATEND MTOCTOSSHHOTO TOKA. MCIOb30BaHKE 3JIEKTPOABUTATENEH B TEXHUUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbiter Dapanes. SIBneHue snexkTpoMarHuTHOW WHAYKIMU. [IpaBuno Jlenma. Dnexktporeneparop. CrocoObl TONYYEHHS AICKTPUUYCCKOW DHEPTHH.
DNEeKTPOCTAHIIMN Ha BO3OOHOBISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu
1. Dmektpuzamus Teml.

2. JIBa poJia 3JEKTPUYECKHUX 3apsS0B U B3aUMOJICHCTBUE 3aPSIAKEHHBIX TEI.
3. YCTpoiCcTBO U AEHCTBUE AIIEKTPOCKONA. 4. DIEKTPOCTATUUECKAs] UHYKIIUS.



5. 3aKOH COXpaHEHMS ANEKTPUUECKUX 3apsI/IOB.

6. IIpOBOTHUKH U TUDJICKTPUKH.

7. MonenupoBaHUEe CUIOBBIX JIMHUM 3JIEKTPUYECKOIO IOJIS.

8. cTOYHHMKY TTOCTOSTHHOT'O TOKA.

9. JleficTBUSI 2JEKTPUUECKOTO TOKA.

10. DnexkTpuyecKuii TOK B KUJIKOCTH.

11. I'a30BBbIit pa3ps.

12. 3MepeHue cuiibl TOKa aMIIEpPMETPOM.

13. MI3mepeHue 3JIeKTPUIEeCKOro HapsKeHUS BOJIBTMETPOM.

14. PeoctaT 1 Mara3uH COnpOTUBIICHUM.

15. BzaumoaeiicTBuE OCTOSIHHBIX MarHUTOB.

16. MonenupoBaHue HEBO3MOXKHOCTH pa3/Ie/ICHUs MTOJTIOCOB MarHUTa.
17. MonenupoBaHuE MarHUTHBIX TIOJIEH TOCTOSTHHBIX MarHUTOB.
18. OmbIT OpcTena.

19. MarauTHoe 1osjie Toka. JJIeKTPOMAarHuT.

20. [leiicTBME€ MAarHUTHOTO IOJISl HA MPOBOJIHUK C TOKOM.

21. DnexkTpoaBUraTesib MOCTOSHHOTO TOKA.

22. UccnenoBaHue sIBJICHUS JIEKTPOMATHUTHON MHAYKIIMH.

23. Onbrter @apanes.

24. 3aBUCUMOCTH HaIpaBJICHUS UHIAYKITMOHHOTO TOKA OT YCIOBUU €r0 BO3SHUKHOBEHHSI.
25. DIeKTpOoreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuvie pabomovt u onvimul

1. OnbITHI O HAOIIOAEHUIO AJIEKTPU3ALUU TSl MHAYKIUEN U PU COTPUKOCHOBEHUU.

2. UccnenoBanue NeHCTBUS 3JIEKTPUUECKOTO MOJIS HA POBOJIHUKH U AUDICKTPUKH.

3. Coopka u mpoBepka pabOThI ATEKTPUUECKOMN IIEMU TOCTOSTHHOTO TOKA.

4. N3mepeHnne u peryJIMpoOBaHHE CHJIbI TOKA.

5. U3mepenue u peryaupoBaHue HaIpsHKEHUS.

6. MccrnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYILETO YEPE3 PE3UCTOP, OT CONPOTHUBIIEHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

7. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTb 3JEKTPUYECKOrO CO- MPOTHUBJICHUS MNPOBOJHUKA OT €ro MJUHBI, IUIOMAAMA MONEPEYHOrO CEYEHHUS U
Marepuana.

8. IlpoBepka mpaBuia cI0KeHUsI HAPSDKEHUH MpU NOCIIe10BaTEIbHOM COEIUHEHUH IBYX PE3UCTOPOB.

9. IIpoBepka nmpaBuiia AJisl CUIIBI TOKA MIPH NMapaJIJIeIbHOM COSMHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI IIEKTPUUECKOTO TOKA, UYIIIETO YepPe3 PE3UCTOP.



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
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Ornpenenenne MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIAEIIEMON Ha PE3UCTOPE.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA, HYILETO Yepe3 JaM- MIOUYKY, OT HANPSKEHUsI HA HEH.

Omnpenenenne KIIJ| narpeBaTesns.

HccenenoBanue MarHuTHOIO B3aMMOJIECHCTBHS IIOCTOSIHHBIX MATHUTOB.

W3ydenne MarHuTHOTO MOJIS IOCTOSTHHBIX MAarHUTOB MIPU UX O0OBETUHEHUH U Pa3/ICICHUH.

HccnenoBanue AeCTBUSA IEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI B3aMMOJICHCTBHS KAaTyIIKU C TOKOM M MAarHWTa OT CHJIbI TOKAa M HAIPABJICHUSI TOKA B KaTYILKE.
N3yuenue AeicTBUS MarHMTHOTO MOJI HA MPOBOJIHUK C TOKOM.

KonctpynpoBanue u usydenue paboThl AIEKTPOABUTATEINS.

N3mepenne KI1/] anekTpoaBuraTenbHOM YCTAaHOBKH.

. OIEBITHI 1O HCCICIOBAaHUIO ABJICHUA BHGKTpOMaFHHTHOﬁ WHAYKOHUU: UCCIICTOBAHUC M3MEHEHUH 3HAYCHUS U HaITpaBJICHUA WHAYKIIUOHHOT'O TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHUA

Mexanndeckoe JABHKXCHHC. MaTepI/IaﬂbHaﬂ touka. Cucrema or- cuéra. OTHOCHTECIHLHOCTh MEXaHHYECKOIO JABHXCHUA. PaBHOMepHOG Hpi[MOJIHHGfIHOG

ABUOKCHUC. HepaBHOMepHOC HpﬂMOJ’IHHGfIHOG JABHOKCHUC. CpeI[HfIfI U MIHOBCHHAs CKOPOCTH TECJIa ITPHU HEPABHOMCPHOM ABUIKCHHH.
yCKOpeHI/Ie. PaBHOYCKOPCHHOC HpHMOHHHeﬁHOC JABHIKCHUC. CBO60I[HO€ naacHuc. OmnpblTe! ["anuies.

PaBHOMepHOE 1BHXKEHHE O OKpyx)HOCTH. Ilepuon u yacrora oOpamienus. JIuneitHas u yriaosas ckopoctu. LleHTpocTpemMuTenbHOe yCKOpEHHUE.
Ilepssriit 3akoH Herorona. Bropoit 3akon Herorona. Tperuii 3akon Herotona. IIpuHimn cynepnosunuu CHil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUs CKOJIbKEHMSI, CUJla TPEHUSI TOKOS, IPYTye BUIbI TPEHHUSI.

Cuita TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHHUA. Y CKopeHue cBoOoaHOro maaenus. J[pmwkenue turanet Bokpyr Comnia. IlepBas kocMuyeckas CKOPOCTb.

HeBecoMocTh 1 neperpysku.

PaBHOBecue MarepuanbHON TOUKH. AOCONMIOTHO TBEpJOE Teyno. PaBHOBecume TBEPIOTo Tena C 3aKPETUIEHHOW OChl0 BparieHus. MomeHT cuibl. LleHTp

TAXKCCTH.

I/IMHy.HBC Teaa. M3MeneHue HUMITyJIbCA. I/IMHy.]'H:C CHIIBL. 3aKOH COXpaHCHUS UMITYJIbCA. PeakTuBHOE IBHKEHUE.

Mexann4deckas paGOTa 1 MOIIHOCTD. PabGora cun TSAKECTHU, YIIPY- TOCTHU, TPCHU. CBs3b OHCPTHUU U paGOTBI. IloTenumanpHas OHEpPTUAd TCJIa, HOAHATOTO HAA

MMOBCPXHOCTBIO 3CMIJIU. IloTenumnanbHast SHEPIUsi C)KaToM MMPY>XUHBI. Kunernueckas OHEpPTrus-. TeopeMa 0 KHHETHYECKOU SHCPIUH. 3akoH COXpPaHCHUA
MEXaHU4YeCKOH OHCPIUHU.

Hemoncmpayuu

1. Ha6J'IIOIlCHI/IC MCXAaHUYCCKOTO ABMXKCHUA TCJIa OTHOCUTCIILHO PA3HBIX TCJI OTCUYETa
2. CpaBHeHI/Ie HYTCf/'I n TpaCKTOpI/Iﬁ ABWIKCHUS OJHOI'O U TOI'O KC TCJId OTHOCUTCIILHO PAa3HBIX TEJI OoTCcYéTa

3. I3MepeHne CKOPOCTH U YCKOPEHHUS TPSIMOJIUHEUHOTO JBUKECHHUS.

4. UccnenoBanue MPU3HAKOB PABHOYCKOPEHHOTO JIBUKEHUS.



5. HaGnronenune ABMKEHUS Tena Mo OKPY>KHOCTH.

6. HabOnronenre MexaHMYECKUX SBJICHUH, MPOUCXOAIINX B cucTeMe oTcuéra «Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIIBHO
KaOMHeTa PU3UKH.

7. 3aBUCUMOCTb YCKOPEHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HA HETO CHUJIBL.

8. HabmroneHue paBeHCTBa CUII ITPU B3aUMOJICHCTBUH TEJL.

9. 3MmeHeHue Beca Tejla IpU YCKOPEHHOM JIBUIKEHUH.

10. ITepenaya umnyJibca Ipu B3aUMOJICUCTBUU TEI.

11. TIpeoGpa3oBaHus SHEPTHH MPU B3aUMOACHCTBUH TEII.

12 CoxpaHeHue uMnysbca Npu HEYNPYroM B3auMOJICUCTBUU.

13. CoxpaHeHue UMITyJbca Mpu aOCOTIOTHO YIIPYTroM B3aUMOJIEHCTBHUU.

14. HaGnrogeHue peakTUBHOTO JIBUYKEHUS.

15. Coxpanenne MEXaHMYECKOM dHEPTruu IpyU CBOOOJHOM NaJACHUU.

16. CoxpaHeHne MEXaHMYECKOM dHEPTrUy IpU JBMKEHUU Tela M0/ IEHCTBUEM NPYKUHBI.

Jlabopamopnwvie padbomovt u onvimul

1. KoHcTpyrpoBaHue TpakTa AJis pa3roHa U JajlbHEHUIIEro paBHO- MEPHOTO JBUKEHUS IIAPUKA WM TEJICKKHU.

2. Onpenenenne cpeHel CKOPOCTH CKOJIBKEHHs OpycKa WM JBM)KEHUS IapUKa 10 HAKIIOHHOH IJIOCKOCTH.

3. Onpenenenue ycKOpeHUs Tella Py PaBHOYCKOPEHHOM JIBUKEHUH 110 HAKIIOHHOM MJI0CKOCTH.

4. UccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBUYKEHUHU 0€3 HayalbHON CKOPOCTH.

5. IlpoBepka TIHMOTE3bl: €CIM NpPU PABHOYCKOPEHHOM JBM)KEHHMM O€3 HadaldbHON CKOPOCTH IIYTH OTHOCSTCS KakK psAJ HEUYETHBIX 4YHCEd, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHU OJNHAKOBBI.

6. UccnenoBanue 3aBUCUMOCTH CUJIbI TPEHHUSI CKOJIBKEHUS OT CHUJIbl HOPMAJIBHOTO JTABJICHUS.

7. Onpenenenune ko3 HUIUEHTa TPEHHSI CKOJIbKEHHUS.

8 Onpenenenue KECTKOCTU MPY>KUHBI.

9. Onpenenenue pabOThI CHIIBI TPEHUS TP PABHOMEPHOM JABHXKEHUH TeJIa [0 TOPU30HTAIbHOM MTOBEPXHOCTH.

10. Onpenenenue pabOTHI CHIIBI YIIPYTOCTH TP MOIBEME TPy3a € UCIIOIH30BAHUEM HETIOIBIXKHOTO U TTOJABUKHOTO OJIOKOB.

11. NU3ydyeHue 3aKkoHa COXpaHEHUS YHEPTHH.

Pa3znen 9. Mexannueckue KoJ1e0aHUA M BOJHBI

KonebarenpHoe papmwxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJleOaHMN: MEpUOJ, YacToTa, aMIUIUTyAa. MaTeMaTH4ecKud W MNpPYKUHHBIH MasTHHUKH.
[IpeBparienre sHEPrUU IpU KOJIEOATEIBHOM JBHKEHUH.

3aryxatomue Kosnebanus. BeiHyxaeHHble koneOanus. Pesonanc. Mexannueckue BoiHbl. CBOICTBa MeXxaHWYeCKHX BOJIH. [Ipo- monbHbBIE U MonepedHble
BOJIHBI. HJ'II/IHa BOJIHBI 1 CKOPOCTh ee pacrnpoCTpaHCHHA. MexaHnueckre BOJHEI B TBép)IOM TEJIEC, celiCMUYEeCKHe BOJTHEL.

3Byk. ['pomMKoCTb 3ByKa M BbicOTa TOHA. OTpakeHue 3ByKa. IHQpa3ByKk U yIbTpa3BYK.



Hemoncmpayuu

1. HaGmonenue koneGaHuid Te MO JeHCTBUEM CHIIBI TSXKECTH U CUJIBI YIIPYTOCTH.

2. HaGnroenue kose0aHuii rpy3a Ha HUTH U HA TIPYXKHUHE.

3. HabmroieHue BhIHYKIEHHBIX KOJIEOaHUM U pe30HAHCA.

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

5. HabnroneHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI. 6. AKyCTUYECKUI pe30HaHC.
Jlabopamopnwvie pabomovt u onvimul

1. Omnpenenenue 4acTOTHI U NEPUOJIa KOJIeOaHUI MaTeMaTH4YeCKOI0 MasiTHUKA.

2. OmpeneneHue 4acTOThl U IEpUoAa KojaeOaHui NpyKUHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCUMOCTH Tepro/ia KoneOaHUil MOABEIIEHHOTO K HUTH I'py3a OT AJIMHBI HUTH.
4. UccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJICOaHU MPYKMHHOTO MasiTHUKA OT MaccChl Ipys3a.

5. IlpoBepka HE3aBUCUMOCTH TTEPHO/Ia KOJICOaHHI Tpy3a, MOABEIICHHOTO K HUTH, OT MacChl rpy3a.
6. OMBITHI, IEMOHCTPUPYIOILINE 3aBUCUMOCTH TIEpUO/Ia KOJIeOaHU MPY>KUHHOTO MasiTHUKA OT MAacChl rpy3a U KECTKOCTU MPY>KUHBI.
7. U3mepenne yckopeHus CBOOOIHOTO IMaICHHUS.

Pa3nen 10. DinekTpoMarHuTHoe 1MoJie M 3JIEKTPOMATHUTHbIE BOJIHbBI

DJIEKTPOMAarHuTHOE TIoJIe. DJIGKTPOMAarHuTHbIe BOJIHBL. CBOMCTBA 3JEKTpOMAarHUTHBIX BOJH. Illkama snexkrpoMarHuTHbIX BOJH. Mcmosib3oBaHue
3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.

DneKTpoMarHuTHas npupoza csera. CKopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu

1. CBOICTBA IEKTPOMATHUTHBIX BOJIH.

2. BonHoBrIe cBoMicTBa cBeTa. JIJabopaTopHbie pabOThI U OBITHI

1 U3ydyeHnue CBOMCTB 3JEKTPOMAarHUTHBIX BOJH C TOMOIIBI0 MOOMIBHOTO TenedoHa.

Pa3zgen 11. CBeToBbIe ABJIEHUA

JlyueBas monens cBera. Mcrounnku cera. [IpsmonuueliHoe pacnipocTpanenue cBeta. 3atMeHns ComHua u JIyHel. Otpaxenue cBera. [lnockoe 3epkaio.
3aKOH OTpa)KEHHS CBETA.

[Ipenomnenue cBera. 3akoH mpesnomiieHUs cBeTa. [loiHOe BHYTpeHHee oOTpaxkeHHe cBeTa. VCrmosib30BaHME MOJHOTO BHYTPEHHETO OTPAXKEHHS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xox myueit B nuH3ze. OnTudeckas cucreMa QoroanmnapaTta, MUKpockona u teieckona (MC). I'ma3 xak onTuueckas cucrema. bian3opykocts u
JAJIbHO30PKOCTb.

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

Hemoncmpayuu
[IpssMonMHENHOE pacIpOCTPAHEHHUE CBETA.



OtpaxkeHue cBera.

[Tony4yenne n300paXkeHU B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue ceera.

OnrTruyeckuii CBETOBO/I.

Xon styueit B coOuparomieit JuHse.

Xox JIydeil B paccenBarolleH JIMH3E.

[Tony4yeHnue n3o0paxeHnii C MOMOIIBIO JIUH3.

[Tpunuun peiictBus goroamnmnapara, MUKPOCKONA U TEJIECKO- Ma.
Mopens riasa.

Paznoxenue 6e10ro cBeTa B CIEKTP.

[Tonyuenue 6enoro cBera MpH CI0KEHUU CBETa Pa3HbIX 1[BETOB.

Jlabopamopnwvie pabomot u onvimul

HccnenoBanrie 3aBUCIMOCTH YIJia OTPAXKEHHsI CBETOBOTO JIydya OT yrijia MajaeHusl.

N3yuenne xapakTepucTHK N300pakeHUs MIPEIMETA B INIOCKOM 3€pKaJle.

HccnenoBanue 3aBUCUMOCTH yIJia MPEJIOMIIEHUS CBETOBOTO JIy4ya OT yIJIa MaJeHUs Ha FPAHULIE «BO3JyX—CTEKIIO.
[Toydenne n300paxeHMiA ¢ TOMOIIBIO COOMPAIOIIEH JINH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOMN CHJIBI COOMPAOIIEH JTMH3BI.

OnbITHI MO Pa3JI0KEHUIO OEJI0ro CBeTa B CIIEKTP.

OMNBITHI IO BOCTIPUSATHUIO I[BETA MPEAMETOB IIPHU UX HAOTIOJACHUN Yepe3 IBETOBBIEC (DUITBTPHI.

Pa3gen 12. KBaHTOBBIE ABJICHUA

OmnsiThl Pesepdopaa u muianerapHast Mmosiens atoma. Mojens atoma bopa. Mcnyckanue n nornomienue csera atomoM. KBauTsl. JInHelyaTbie cieKTphI.

PagunoaktuBHOCTh. Anbda-, 6eTa- 1 ramMmma-u3inydeHus. CTpoeHue aToMHOro sapa. HykiaoHHast Mosienb aToOMHOTO spa. M30Tomnsl.

PaanoaktuBHbIE TpeBpaienus. [lepuos moypacmnaaa aTOMHBIX s1IEP.

SnepHble peakiuu. 3aKOHBI COXPAaHEHHS 3apsiIOBOT0 M MacCOBOTO YMCE. DHEPrusl CBA3M aTOMHbBIX sijaep. CBa3b Macchl U 3Hepruu. Peakuuu cuHTe3a u
nenenus saep. Microunnku s3aeprun ConHIA U 3BE3.

Snepnas sHepreTuka. JIeicTBHS paguOAKTUBHBIX U3TyYE€HUN HA )KUBBIE OPTAHU3MBI.

Hemoncmpayuu

CrieKTphl U3JTy4y€HHUs U TOTJIOMIEHHUS.

CrieKTphl pa3aMyHbIX T'a30B.

CnexTp Boaopoa.

Habmionenue Tpexo B kamepe Busbcona.

Pabora cuérurka HOHU3UPYIOIUX U3TYUCHUH.

Peructpanus nznydeHus NpupogHbIX MUHEPAJIOB U IPOAYKTOB.



JlaGopaTopHbie paOOThI U OTIBITHI

HaOmroneHue CIjIomHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITy4YECHHUS.

HccnenoBanue TpeKOB: U3MEPEHUE SHEPTHH YaCTHUIIBI IO TOPMO3HOMY ITyTH (110 poTorpadusim).
W3mepenne paanoakTHBHOTO (OHA.

IHoBTOpHUTENBbHO-00001IAK0IIUIA MOTYJIb

[ToBTOpUTENEHO-0000AOIUK MOAYJb TpPEIHA3HAYEH JJIS CHCTEMAaTH3allud W OOOOMICHHS TMPEAMETHOTO COACPX AHUS M OMNbITa ACSITEIHLHOCTH,
MpUOOPETEHHOTO MPHU M3YYECHUHU BCEro Kypca (DU3UKH, a TakKe I MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 9K- 3aMEHYy 10 (DU3UKE IJIsi 00yJaroniuxcs,
BBIOPABIIMX ATOT YY€OHBIN MTPEAMET.

[Ipu wu3ydyeHUH AAHHOTO MOIYJS PEATU3YIOTCS M CHUCTEMATHU3UPYIOTCS BHIBI JIEATEILHOCTH, Ha OCHOBE KOTOPBIX O0OECIeUYMBACTCS JTOCTHIKCHHUE
MPEIMETHBIX M METaNpeJIMETHBIX IUIAHUPYEMBIX PE3yIbTaTOB OOydeHHUs, (OpMHUpPYETCs €CTECTBEHHO-Hay4YHass T'PAMOTHOCTb: OCBOEHHE HAyYHBIX METO/OB
WCCJICIOBAHMS SIBJICHUM MPUPOJLI U TEXHUKH, OBIIAJICHHEC YMEHUSIMHU OOBSCHATh (DH3UYECKHE SIBIICHUS, IPUMCHSS TIOJyYeHHBIC 3HAHMSI, PEIaTh 3aJla4d, B TOM
YHUCJIe KAYECTBEHHBIE M KCIIEPUMEHTAIbHBIE.

[IpyuHIMIIHAIBHO NESATENbHOCTHBIA XapaKTep JAHHOIO pas3jieia peaau3yercs 3a CUET TOro, YTO YYalllUecs BBINOJHAKT 3aJaHus, B KOTOPBIX UM
MpeyIaracTcs:

® Ha OCHOBE IMOJYYEHHBIX 3HAHUH PACIIO3HABATH U HAYYHO OOBSACHATH (PU3MUECKHE SIBJICHUS B OKPY>KAIOIICH MPUPOJIE U TOBCETHEBHON KU3HU;

®  HCIIOJIB30BATh HAYYHBIC METOJIBI HCCIIEAOBAHUS (DU3UYECKHX SBJICHHM, B TOM YHUCIIC JJIsi IPOBEPKU THITOTE3 U TIOTYICHHS TEOPETUICCKUX BBIBOJIOB;

e OOBSACHATH HAyYHBIE OCHOBBI HAHOOJIEE BAXKHBIX JTOCTUKEHUN CO- BPEMEHHBIX TEXHOJIOTHH, HAIPUMED, MPAKTUIECKOTO HUCIIOIH30BAHUS PA3TMUHBIX
HMCTOYHHKOB PHEPTUU HA OCHOBE 3aKOHA IPE- BPAILICHUS U COXPAHEHHS BCEX M3BECTHHIX BUIOB SHEPTHHU.

Kaxnmas w3 TemM naHHOTO pasjena BKIOYAET SKCIEPUMEHTAIBHOE HCCIeNoBaHUe 0000MmapImero xapakrepa. Paszmen 3aBepriaercss MpoBeACHUEM
JTUArHOCTUYECKOU U OIIEHOYHOM pabOThI 32 KypC OCHOBHOM IIIKOJIBI.

IIVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI

I/I3y‘{CHI/Ie yqe6H0ro npeamMeTa «Du3mnkKa» Ha YPOBHE OCHOBHOI'O 06Luer0 06paSOBaHI/I}I JOJIXKHO obecneunBaTh JOCTUIKCHUC CIICAYIOIINUX JIMYHOCTHBIX,
MCTAIIPEAMCTHBIX U TPECAMETHBIX O6pa3OBaTeJ'ILHBIX pE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

Ilampuomuueckoe éocnumanue:
® MPOSIBICHHUE WHTEPEca K UCTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCUNCKOHN (PU3NYECKON HAYKH;
® [IEHHOCTHOE OTHOIICHHE K JOCTHKECHHSIM POCCUNCKHUX YIEHBIX (PU3UKOB.
I'pasicoanckoe u 0yxo8HO-HPAGCHMEEHHOE 60CRUMAHUE:
® TOTOBHOCTHh K aKTUBHOMY yUYacTHIO B 00CYXKJIEHUU OOIIECTBEHHO- 3HAYMMBIX M ITHUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM
TOCTHXKEHUH (PU3UKY;
® 0CO3HAHHWE BAXXHOCTH MOPAJTbHO-3TUYCCKHUX MPHUHIIAIIOB B ACITEILHOCTH YUEHOTO.



Icmemuueckoe ocnumanue:

® BOCIPHUATHE ICTETUYECKUX KaYeCTB (PU3NYECKON HAYKHU: €€ TApMOHUYHOTO ITOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH. L{eHHOCTH HaydHOrO
MO3HAHUS:
® 0CO3HaHHE LIEHHOCTH (PM3MYECKON HAyKH KaK MOUIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI PAa3BUTHUS TEXHOJIOTHIA, B)KHEHIIIEH COCTaBIISAIONICH
KYJIbTYPBI;
® pa3BUTHE HAYYHOM JHOO03HATEILHOCTH, HHTEPECA K UCCIIEA0BATENbCKON NESATEIbHOCTH.
Dopmuposanue Kyabnypol 300p06ba U IMOUUOHATLHOZO0 0J1G20NOYUUA:

® OCO3HaHHWE LIEHHOCTH 0e30macHOro oOpasza >KM3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE, BaXHOCTH IpPaBHJ OE30MacCHOTO IOBEIEHHUs Ha
TPaHCIIOPTE, HA JIOPOTaX, C AMEKTPUUYECKUM U TEIJIOBBIM 00OPYI0BaHUEM B IOMAIIHUX YCIOBHSIX;
e chopmupoBaHHOCTH HaBbIKa pehICKCHH, PU3HAHNE CBOETO MPaBa Ha OMMOKY M TAKOTO e MpaBa y APYroro 4eI0BeKa.
Tpyooeoe éocnumanue:
® aKTHUBHOE Y4acTHUE B PEIICHUU NMPAKTUYECKUX 3aj7ad (B paMKax CEMbH, IIKOJIbI, TOPOJa, Kpasi) TEXHOJIOTMYECKON U COLMAIbHON HAIpPaBJICHHOCTH,
TPEOYIOIMIMX B TOM YHUCIIC U PUINUICCKUX 3HAHHMIA,
® HHTEpeC K MPAKTUYECKOMY H3yueHUIo Mpodeccuit, CBI3aHHBIX C PUIUKOM.
JKonozuueckoe eocnumanue:

® OpucCHTAUUA HAa IPUMCHCHHC (1)I/I3I/IT-IGCKI/IX 3HaHuHU AJid pClICHUs 3aaa4 B oOJactu OKPY)KaIOIlIGf/'I CpCabl, MIaHUPOBAHUA IMMOCTYIIKOB M OLUCHKH HX
BO3MOXHBIX MTOCIICIICTBHUI [T OKPYKAIOIICH CPEIbl;
e 0CO3HaHHE IMTO0ATBHOTO XapaKTepa SKOJOTHUECKUX MPOOIeM U IyTel UX PEUICHUS.
Aoanmayusa 00yuarue2ocsa K usMeHAIOWUMCA YC108UAM COUYUATbHOU U RPUPOOHOIL CPedbl:

L HOTpe6HOCTB BO B3aHMOHCﬁCTBHH IIpU BBIITIOJIHCHUHN I/ICCJ'IC,ZLOBaHI/Iﬁ " MPOCKTOB (1)I/I3I/I"ICCKOI7I HaIlpaBJICHHOCTHU, OTKPBLITOCTH OIIBITY WM 3HAHUAM
JIPYTHX;

ITIOBBIIIICHHUC ypOBHfI CBOCfI KOMIICTCHTHOCTH qepes HpaKTI/I‘IeCKYIO JCATCIIBHOCTD,

HOTpe6HOCTB B q)OpMI/IpOBaHI/II/I HOBBIX 3HaHPIfI, B TOM UHUCJIC (bOpMyJ'II/IpOBaTB UACH, IIOHATHA, TUIIOTE3bI O (I)I/I3I/I‘ICCKI/IX O6’LCKTaX U ABJICHUSX,
OCO3HAaHHUEC r[[e(l)I/II_II/ITOB CO6CTBCHHBIX 3HAaHUU U KOMIIETEHTHOCTEN B O6J18.CTI/I (I)I/BI/IKI/I,

IJIAaHUPOBAHUEC CBOCTO Pa3BUTHUS B HpI/IO6peTeHI/II/I HOBBIX (1)H3I/I‘IGCKI/IX 3HaHPII>1;

CTPEMIICHHUC aHAJIM3UPOBATH U BBIABIIATE B3aUMOCBA3U IIPUPOJBLI, O6H.[CCTBa U 3KOHOMUMKH, B TOM YHCJIC C UCIIOJb30BaAHUEM (I)I/I3I/I"ICCKI/IX 3HaHI/II>’I;
OIICHKAa CBOUX ﬂeﬁCTBHﬁ C y‘-IéTOM BJIMAHUA HA OKPYKAIOINYIO CPCAY, BOSMOKHBIX FJIO63.HLHBIX HOCJ'ICI[CTBPIﬁ.

METAIIPEJMETHBIE PE3YJIbTATBI
YHuBepcaibHble O3HABATEIbHbIE 1eCTBUA
ba3zoenie nocuueckue oeiicmeu:

¢  BBIABJIATH U XapaKTCPU30BATh CYIICCTBCHHBIC TPU3HAKU 00BEKTOB (HBHCHHﬁ);
¢ YCTAHABJIMBATb CymeCTBCHHLIﬁ IpU3HAK Knaccn(bmcaunn, OCHOBAaHUA OJIA 0606H_ICHI/I$I 1 CPABHCHUA,
¢  BLBIABJIATH 3dKOHOMCPHOCTHU U ITPOTHUBOPCUYMNSA B pACCMATPHUBACMBIX q)aKTaX, JaHHBIX U HaGJIIOI[eHI/ISIX, OTHOCAIIHNXCA K (I)I/I3I/I‘-ICCKI/IM SABJICHUSAM;



BBISIBJISITH IPUUUHHO-CIICICTBEHHBIC CBSI3U NP U3y4eHUHU (DU3MUECKHUX SBICHUH U MPOLIECCOB; JAENaTh BEIBOJBI C UCIIOIB30BAHUEM JCTYKTUBHBIX U
WHAYKTUBHBIX YMO3AKITIOUCHUN, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS3SX (PHU3UIECKIX BEIHYUH;

CaMOCTOSITENIbHO BBIOUPATh CIOCOO pelieHus y4eOHO# ¢u3nyeckoil 3amauu (CpaBHEHHE HECKOJIbKHMX BAapUAaHTOB peEIIeHMs, BHIOOp Haubolee
MOAXOASIIETO C YYETOM CAMOCTOSITEIBHO BBIJIETICHHBIX KPUTEPHUEB).

bazoevie uccneooeamenvckue oeiicmeus:

MCII0JIb30BaTh BONPOCH! KaK UCCIIEN0BATEIbCKUII HHCTPYMEHT MO3HAHMUS,

IPOBOJUTH [0 CAMOCTOSITEIPHO COCTABICHHOMY IUIAHY OIBIT, HE- CIOKHBIN (PU3HMUECKUI IKCIIEPUMEHT, HEOONIbIIOE HCCIeI0BaHNEe (PU3UIECKOTO
SBJICHUS;

OLIEHUBATh HA IPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMALIHIO, TOJYYEHHYIO B X0J1€ UCCIIEOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSTENLHO (POPMYIUPOBaTh 000OIIEHNS U BBIBOJIBI IO PE3Y/IbTaTaM MPOBEAEHHOTO HAOIIOJEHHUS, OIIbITa, UCCIIEOBAHUS;

IIPOrHO3MPOBATh BO3MOXKHOE JalIbHEHIIEEe pa3BUTHE (PU3MUECKHUX IPOLIECCOB, a TAKXKE BBIIBUraTh MPENIOJNOKEHHS 00 MX pa3BUTUH B HOBBIX
YCIOBUSX U KOHTEKCTaX.

Paboma c ungpopmauueii:

NPUMEHSATHh Pa3IMYHBIE METO/BI, HHCTPYMEHTHI M 3aIpPOCHI MPH TOUCKE M 0TOOpe WH(GOPMAIMK WIH JAHHBIX C YUETOM MPEUIOKEHHONW ydeOHOM
bu3nUecKoil 3a1a4u;

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

CaMOCTOSITENIFHO BBIOMPATh ONTUMAIBHYIO (POPMY IpEACTaBICHUS MHPOPMAIMU U WLTIOCTPUPOBATH PElIaeMble 3a7addl He- CIOXKHBIMH CXEMaMH,
IrarpaMMamMu, HHOU TpaguKon M UX KOMOMHAITUSIMH.

YHI/IBepcaHLHbIe KOMMYHHUKATUBHBIC JeHCTBHUA

Obwenue:

B XOJIe 00CYXKJIeHUsI Y4eOHOTr0 MaTepuaia, pe3yJbTaToB JJA0OPATOPHBIX padOT M MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYX AaeMOM TEMBI U
BBICKA3bIBATh MJICH, HAIICJICHHBIC HA PEIICHHUE 3aJ1a4H U MOJIIepKaHue OJIaroXenaTeIbHOCTH OOIIECHUS;

COTIOCTABJISITh CBOM CYXJICHUS C CYKACHUSIMH IPYTHX YYACTHUKOB JHajora, OOHapyKUBaTh pa3Inyie U CXOJCTBO MO3UIU;

BBIpaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;

MyOIMYHO MPEACTABIATH PE3YIbTaThl BBIMOJIHEHHOTO (PU3NYECKOTO OMBITA (IKCIIEPUMEHTA, UCCIIEeIOBAHUS, IPOCKTA).

Coemecmuasn desmenpbHOCMb (COMPYOHUYUECHBO):

MOHUMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUAYaJIbHON pabOTHI PU pEIIeHUN KOHKPETHOM (hru3nyeckoil mpoOieMsl;
NPUHUMATh 11 COBMECTHOM JesTeNbHOCTH, OPraHU30BHIBATh JCUCTBUS MO €€ JOCTHKEHUIO: PACHpPENeNsATh PO, OOCYXJaTh MPOLECCH U
pe3ybTaThl COBMECTHON pabOThl; 0000IIaTh MHEHUS! HECKOJIBKHX JIFOJICH;

BBITMIOJIHATh CBOIO 4acTh pabOThI, JOCTHTas KaueCTBEHHOTO pe3yjbTaTa IO CBOEMY HANpPaBJIEHUIO U KOOPAWHUPYS CBOU JEHCTBUS C IPYTHMMH
YJIeHaMU KOMaH/Ibl;

OLIEHUBATh KAY€CTBO CBOETO BKJIaJa B OOLIHIA IPOAYKT 110 KPUTEPHUSAM, CAMOCTOSITEIBHO CPOPMYINPOBAHHBIM YUaCTHUKAMH B3aMMO/ICHCTBHSI.

YHuBepcanbHbIe peryJaTHBHbBIC 1eHCTBUSA

Camoopzauuzauuﬂ:

BBISIBJISITH MPOOJIEMbI B )KM3HEHHBIX U YUEOHBIX CUTYalUsIX, TPEOYIOMUX s perieHus pu3ndeckux 3HaHui;



® OPHUEHTHUPOBATHCS B PA3IMUYHBIX OJX0JaX MPUHITHS pEIICHNH (MHIAMBUYaIbHOE, IPUHATHE PELLEHUS B TPYIIIIE, IPUHATUE PEILIEHUI TPYIIIOi);

®  CaMOCTOSITENILHO COCTABJIATH aJTOPUTM pelieHus (PU3NUECKOH 3aaun WM IUIaHA UCCIICAOBAHMS C YUETOM MMEIOLIMXCS PECYPCOB U COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTUPOBATh IPEJIaracMble BApUAHThI PEILICHUN;

e JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

Camokonmpons (peghaexcusn):

® 1aBaTh aJICKBATHYIO OLIEHKY CUTyalluy U Ipeaararh iaH €€ U3MEHEHU;

® OOBSICHATH MPUYUHBI TOCTHXKEHUS (HEIOCTHKEHUS) PE3YJIbTaTOB JIEATEIbHOCTH, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

® BHOCHUTh KOPPEKTHUBBI B JESATEIHHOCTH (B TOM YHCIE€ B XOJ BBINOJIHEHHA (U3WYECKOTO HCCICIOBAHMS WM IPOEKTa) HA OCHOBE HOBBIX
0OCTOSTENILCTB, U3MEHUBIIUXCS CUTYAIMH, YCTAHOBJICHHBIX OUIMOOK, BO3HUKIINX TPYAHOCTEH;

® OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa LEIU U YCIOBUSM.

3M0l(u0HaJlebll7 urHmesljieKkm:

® CTaBUTH ce0s HA MECTO JIPYroro YeJIoBeKa B X0/ CIIOpa WU AUCKYCCHH Ha HAYYHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTHUKY JIPYTOTO.
Ilpunamue ceda u opyaux:

e [IPHU3HABATH CBOE MPABO HA OMIMOKY MPH PeIIeHUH (PU3NIECKHX 33/1a4 WM B YTBEP)KACHUAX HAa HAYYHBIE TEMBI H TAKOE XKe MPaBO JAPYToro.

INPEJIMETHBIE PE3YJIBTATDBI

7 KJIACC

[TpenmeTHbIe pe3ynbTaThl HA 6a30BOM YPOBHE JIOJIKHBI OTPaXkaTh CPOPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

e UCHOJb30BATH MOHATHA: (PU3MUECKUE U XUMHUUYECKHE SBJICHUS; HAOMIOJCHUE, SKCIEPUMEHT, MO/ENb, TUIIOTE3a; eIUHMIIbI (PU3NYECKUX BEIHYUH;
aToM, MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE, JKUAKOE, ra3000pa3HOE); MEXAaHNYECKOE BUKEHUE (PABHOMEPHOE, HEPABHOMEPHOE,
NpSAMOJIMHEHHOE), TpaeKTOPHUsl, PaBHOJIEHCTBYIOIIAsA cull, teopmanus (yrnpyras, ImiacTudeckas), HeBECOMOCTb, COOOIIAIONIUECS COCY/IbI;

e pasnuuarh sBieHUS (Iu(dy3us; TEMIOBOE [ABWKEHHME 4YaCcTHIl BEIIECTBA; PAaBHOMEPHOE ABU)KEHHME; HEPAaBHOMEPHOE BUKEHME; HHEPLUS;
B3aMMOJIEICTBHE TEN; PABHOBECUE TBEPABIX TEJ C 3a- KPEIUIEHHON OCHIO BPAICHHUS; IIepeiada 1aBIeHUs TBEPAbIMU TEIAMH, KUIKOCTIMU U Ta3aMu;
aTMoc(epHOe /aBlieHUE; IJIaBaHUE TeJ; MPEBpAlllEHUs] MEXaHUYECKON 3HEPryu) MO OMHCAHUIO UX XApAaKTEPHBIX CBOICTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

e pacrmo3HaBaTh IPOSBIEHHE M3YUYEHHBIX (PU3MUECKHUX SBJICHUH B OKPYXKAIOLIEM MHUpPE, B TOM 4uCle (U3NYECKHE SBJICHUS B MPH- pOJie: MPUMEPHI
JIBUKEHHS C Pa3IMYHBIMU CKOPOCTSMHU B JKMBOH M HEKMBOM NMPUPOE; NEMCTBHE CHIIBI TPEHHSI B MPUPOJIE U TEXHHUKE; BIUSHHE aTMOC(EpHOro
JIaBJIEHUS] Ha >KMBOM OpraHu3M; IJIaBaHHWE PbIO; pblUaru B Telle YeloBeKa; MPU 3TOM MEPEeBOAUTH MPAKTHUYECKYIO 3a/1ady B y4eOHYIO, BBIACIATDH
CYIIECTBEHHbIE CBOMCTBA/MPU3HAKN (PU3NYECKUX SBICHUII;

e ONUCHIBATh U3YYCHHBIE CBOICTBA TeNl U (PU3MUECKUE SBJICHUS, UC- MONb3yd (pru3nueckue BeIHMUMHBI (Macca, 00BbEM, INIOTHOCTh BEIIECTBA, BPEMH,
IyTh, CKOPOCTb, CPEIHSISI CKOPOCThb, CHJIA YNpPYy- T'OCTH, CHJIA TSXKECTH, BEC Tesla, CHWJIa TPEHUs, JaBieHue (TBEPAOro Telna, KMIKOCTH, Iasa),
BBITJIKUBAIOIAsl CHUJIa, MEXaHHuYecKas paboTa, MOIIHOCTb, IIEUYO CHJIBI, MOMEHT CHJIbI, KO3(QQHUIMEHT IMOJIE3HOro AECUCTBUS MEXaHHU3MOB,
KMHETHYecKas ¥ MOTEHIMalIbHAsl SHEPT U ); IPU ONMKMCAHUU MPABUIILHO TPAKTOBATh (PU3UUECKHUI CMBICI UCIOIb3YEMbIX BEIMYMH, UX 0003HAUEHUS U
€IMHUIBI (PU3MUECKUX BEIMYMH, HAXOAUTh (POPMYIIBI, CBSI3BIBAIOLINE JaHHYIO (PU3NYECKYIO BETMUMHY C APYTUMH BEJIMYMHAMH, CTPOUTH Ipaduku
U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIIU- YMH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKHUE SIBICHUS U MPOLECCHI, UCTIONb3Ys MPaBUiIa CIOXKEHUS Cril (BIOJIb OJHON MPAMOIif), 3aK0oH ['yka, 3akoH
[Tackans, 3akoH Apxumesa, IPaBUIIO PaBHOBECHsI pbldara (0JI0Ka), «30JI0TO€ MPaBUIIO» MEXAHUKH, 3aKOH CO- XPaHEHMsI MEXaHUYECKOM SHEepruu;
IIPY ATOM JIaBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3aMMCBHIBATh €T0 MAaTEMaTHUECKOE BBIPAXKECHUE;

OOBSCHATh (PU3UUECKUE SIBJICHMS, IPOLIECChl M CBOMCTBA TE, B TOM YHUCIE U B KOHTEKCTE CUTyallMi NPaKTUKO-OPUEHTHPOBAHHOI'O XapakTepa:
BBISIBJIATh IPUYMHHO-CIIEJICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX I1AaroB ¢ ONOpoi Ha 1—2 M3y4eHHbIX CBOMCTBA (PU3NYECKUX
SIBIICHU, (PU3NUECKUX 3aKOHA WITH 3aKOHOMEPHOCTH;

pewath pacuéTHbIe 3a7auu B 1—2 NefCTBUSA, UCIOJb3Ys 3aKOHBI M ()OPMYJIbI, CBSI3bIBAIOLINE (PU3NUECKHE BEIMUMHBI: HA OCHOBE aHAIM3a YCIOBUS
3aJaui 3aMChIBaTh KPATKOE yCIOBUE, MOJCTABIATh (PU3MUECKUE BEIMYMHBI B ()OPMYIIBI U MPOBOAMUTH pac- Y€Thl, HAXOAUTH CIIPABOYHBIC JaHHBIE,
HE00XO0AMMBIE /IJIs peIIEHUS 3a/1a4, OLIEHUBATh PEATMCTUYHOCTD [TOJYYEHHOH (PU3MUeCKON BEIUYMHBI,

pacrio3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh MPU MOMOIIM (PU3MUYECKUX METOJOB; B ONHMCAHUU HCCIEAOBAHMS BBIACIATH IMPOBEPSEMOE
IpPEANoNoKeHue (TMIoTe3y), pa3inyaTh U HHTEPIPETUPOBATh MOJYYEHHBIH pe3y/nbTaT, HAXOAUTh OUIMOKU B XOJI€ OIBITA, JeJaTh BBIBOJBI IO €0
pe3yibTaram;

IPOBOJUTH OMBITHI 10 HAOMIOAEHUIO (U3NYECKUX SBICHUN WK (PU3MYECKMX CBOMCTB Tes: (OPMYIHPOBATH MpPOBEpsSEMBIE IMpEl- MOJI0KEHUS,
coOMpaTh YCTaHOBKY M3 IPEJIOKEHHOI0 000PYA0BaHUs, 3alIUChIBATh X0/ OIBITA U (POPMYIUPOBATH BBIBOJIBI;

BBITIOJIHATH MPSIMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MacChl Tesa, 00bEMa, CHIIBI U TEMIIepaTyphl ¢ MCIOJIb30BAaHHEM aHAJOTOBBIX M IIA(POBBIX
nprOOpPOB; 3alUCHIBATh TOKa3aHUs IPHUOOPOB ¢ YUETOM 3alaHHON a0COIIOTHOM MOrPEIIHOCTH U3MEPEHUIA;

IPOBOJUTH MCCIIEIOBAHUE 3aBUCHUMOCTH OJHON (PM3MYECKON BEIMYUHBI OT JAPYrOd C HMCIOJIB30BAaHHEM IPSIMBIX U3MEPEHHUH (3aBUCHMOCTHU ITYTH
PaBHOMEPHO ABIDKYIIETOCS Tejla OT BPEMEHU JBM)KCHUS TENa; CUJIbl TPEHUS CKOJBKEHHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHJIBI TPEHHs! OT IUIOIIAAM CONPUKOCHOBEHUS TE€N; CHJIbI YIIPYTOCTH OT Y/UIMHEHHs MPY>KUHBI; BBITAJIKUBAIOIIEH CUJIbI OT 00BbEMaA
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH KUJKOCTH, €€ He3aBUCUMOCTH OT TUIOTHOCTH TeJla, OT TIIyOWHBI, HA KOTOPYIO TIOTPYXKEHO TeJO; YCIOBHI
IUIaBaHUS TeJN, YCIOBHM paBHOBecHs pblyara M OJOKOB); y4yacTBOBaTh B IUIAHUPOBAaHMM Y4e€OHOIO MCCIIEOBAaHUS, COOUpPATh YCTAHOBKY H
BBITIOJIHATh M3MEPEHHs, CIIEAYsl TPEMIOKEH- HOMY IUIaHy, (PUKCHPOBATH PE3yNbTaThl MOJTYYEHHOW 3aBUCUMOCTH (PM3MUYECKUX BEIWYHH B BUJIC
NPeUI0KEHHBIX TaOJIHI U Tpa(UKOB, AeiaTh BEIBOABI 110 pe3yabTaTaM HCCIEI0BaHMS;

MIPOBOJIUTH KOCBEHHBIE H3MEPEHHsI (PU3MUECKUX BEIWYHMH (TUIOTHOCTH BEIIECTBA )KUIKOCTH M TBEPIOTO TeJa; CUJla TPEHHS CKOJIb- )KEHUS; IaBJICHHE
BO3/1yXa; BBITAJIKUBAIOLIAs CUJIA, JEHCTBYIONIAS HA MOTPY)KEHHOE B KHJIKOCTb TeJ0; KOI(D(UIUMEHT MOJIE3HO- TO ACHCTBUS MPOCTHIX MEXaAHU3MOB),
CleAysl PEUIOKEHHOW WHCTPYKIIMU: TIPH BBITIOJTHEHUH M3MEPEHUH coOOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIYHCIISTH 3HAYCHHE MCKOMOM
BEJIU- YUHBI;

coOiroaaTh NpaBuiia TEXHUKU 0€30I1acCHOCTU IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

yKa3bIBaTh TPUHIIHUITEI TEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOHCTB: BECHI, TEPMOMETp, HUHAMOMETP, COOOINAIONINECs CO- CYIbI, OapoMeTp,
pblYar, MoJIBUKHBIN U HETOABMKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTH;

XapaKTepU30BaTh MPUHIIMIIBI IEHCTBUS HM3YYEHHBIX MPHUOOPOB M TEXHUYECKHUX YCTPOMCTB C OMIOPOH Ha WX OMHCAHUS (B TOM YUCIIE: MOIIUITHUKH,
YCTPOMCTBO BOJIONPOBOA, TMIPABIMYECKUH TMpecc, MAaHOMETP, BBICOTOMEp, IMOPIIHEBOIl HAcoc, apeoMeTp), MCIONb3ys 3HAaHUS O CBOWCTBAax
busnyecKux sIBICHUN U HEOOX0AUMbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOAUTH MPUMEPH! / HAXOIUTh MH(POPMALIMIO O MPUMEpax MPaKTHUECKOTO HCIOJIb30BaHUs (PU3NYECKUX 3HAHUIM B MOBCEIHEBHOW JKU3HU JUIA
oOecrieyeHnss 0€30MaCHOCTH TMpU OOpalleHMH C NpUOOpaMu M TEXHHUYECKUMH YCTPOMCTBaMH, COXPaHEHHs 310pPOBbS M COOJNIIOJIEHHS HOPM
HKOJIOTUYECKOTO MOBEJICHHS B OKPYKaIOLIEH Cpele;

OCYILECTBIISATh OTOOP MCTOYHHMKOB MH(pOpManuu B ceTd VIHTEpHET B COOTBETCTBHM C 33JaHHBIM IOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIUXCS
3HaHUM M IyTEM CPAaBHEHUS Pa3IMYHBIX MCTOYHHMKOB BBIACNATh HMHGOpPMALMIO, KOTOpas SABISETCS MPOTHUBOPEUMBON MM MOXKET ObITh



HEJIOCTOBEPHOM;

e UCMOJb30BATh IPH BBINOJHEHUM YYEOHBIX 33JaHUN HAyYHO-TONMYJSPHYIO JIUTEPaTypy (PHU3HMUECKOro COJEp:KaHUSA, CIPAaBOYHBbIE MaTEpUalbI,
pecypcsl cetn HTEepHET; BiIaeTh NpUEMaMu KOHCIIEKTHPOBAHUS TEKCTa, MpeoOdpa3oBaHus HH(GOPMAIIUU U3 OJJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

e C03/1aBaTh COOCTBEHHBIE KPATKHE IMCbMEHHBIE M YCTHBIE COOOLICHHS HA OCHOBE 2—3 UCTOYHUKOB MH(POPMALUU (PU3HUUECKOTO CO JePKAHUSA, B TOM
yyciae NyOJMYHO JenaTh KpaTKUe COOOIEHHUS O pe3ysibTaTax IPOEKTOB MJIM Y4YeOHBIX HCCIIEAOBAaHMM; IpU 3TOM IPaMOTHO MCIIOJIb30BaTh
W3y4CHHBIN MOHATUHHBIN anmnapar Kypca (pu3uKu, COPOBOXKIATh BBICTYIICHHE TPE3CHTAIIHEH;

e I[IpU BBIIOJHEHUU YYEOHBIX IPOEKTOB M MCCIEJOBAHUHN paclpelesTh OO0s3aHHOCTH B IpyIIe B COOTBETCTBUHM C IOCTABJICHHBIMU 3a/layaMu,
CJICZNTD 32 BBIIIOJHEHUEM IUIaHA JICHCTBUH, aIeKBaTHO OLEHUBATh COOCTBEHHBIN BKJIAJ B JIEATEILHOCTh IPYIIIBL; BHICTPAaUBAaTh KOMMYHHKATHBHOE
B3aMMOJICHCTBHE, yUNTBIBAsi MHCHUE OKPYKAIOIIHX.

8 KJIACC

IIpenmeTtHble pe3ynbTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTPaXaTh CPOPMHUPOBAHHOCTD Y O0YUArOIUXCSl YMEHUI:

® ICIIOJIB30BATh MOHSATHS: Macca U pa3Mepbl MOJIEKYII, TEIJIOBOE ABM)KEHHE aTOMOB U MOJIEKYJ, arperaTHbIe COCTOSIHUSI BELIECTBA, KPUCTAINIMYECKUE U
amop(HbI€ TeJla, HACHIILIEHHBIM 1 HEHACBHILIEHHBIN Map, BIAXHOCTh BO3/1yXa; TEMIIEpaTypa, BHYTPEHHSsI SHEPIUs, TEIJIOBON JIBUraTellb; 3JIeMEHTapHbIN
NMEKTPUYECKUH 3apsil, JIEKTPUUECKOE T10JI€, IPOBOJHUKHU U IUIIEKTPUKH, TOCTOSHHBINA AIEKTPUUECKUI TOK, MATHUTHOE I10JIE;

® pa3nuyarh sBJICHUS (TEIJIOBOE paCIIMpEHHUE/CHKaTHe, TeIulonepeaada, TEIUIOBOE PABHOBECHE, CMAauyMBaHHE, KAlWUISIPHBIC SBICHHS, HCHapeHHE,
KOHJICHCAllUs, IUIaBJIEHUE, KpUCTaUIn3aluus (OTBEpAEeBaHUE), KUIIEHUE, TeIonepenaya (TerIonpoBOAHOCTh, KOHBEKIUS, U3IYYEHHE); AIIEKTPU3aLUs]
TeJ, B3aUMOJEICTBUE 3apsAJ0B, JCHCTBUS JJIEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKAHHME, B3aHMOACHCTBUE MAarHUTOB, EHMCTBUE MATHUTHOIO IOJISA Ha
IIPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHAas HMHIYKILHMS) MO ONHCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOLIMX JIaHHOE
¢buznveckoe SIBICHUE;

® pacrno3HaBaTh NPOSIBICHNUE U3YUYEHHBIX (DU3MUECKUX SIBICHUN B OKPY)KAIOIIEM MHUpPE, B TOM 4Hcie (PU3HUECKUE SBJIECHUS B MPHU- POJE: MOBEPXHOCTHOE
HaTsDKEHHE M KalWUIIpHBIE SIBJICHUS B MPUPOAE, KPUCTAIBI B npupoze, usnydenue ConHIa, 3aMep3aHue BOJ0EMOB, MOPCKUE OpHu3bl, 0Opa3oBaHue
pOCBI, TyMaHa, WHes, CHera; 3JIeKTpUYECKUe SIBICHUS B aTMocdepe, 3JIEKTPUUYECTBO JKUBBIX OPTaHU3MOB; MarHUTHOE MoJie 3eMild, Apeid mosto- coB.,
POJIb MAarHUTHOTO MOJISL JJIS J)KU3HU Ha 3eMile, MOJIIpHOE CUSHUE; NPH ITOM MEPEBOANTH MPAKTUUECKYIO 3a/1auy B yUeOHYIO, BBIIEIATh CYIIECTBEHHbIE
CBOWCTBa/MpU3HAKU (U3UUECKUX SIBICHUMN;

® OMNUCHIBATh M3YYECHHBIE CBOWCTBA TeJ M (pU3MUECKHUE SBICHHUS, MCIONb3Yys (PU3MYECKHE BEJIWYMHBI (TeMIlepaTypa, BHYTPEHHsS SHEPrus, KOJIUYECTBO
TEIUIOTHI, yIeNbHas TEMJIOEMKOCTb BEIIECTBA, yAeTIbHas TEIUIOTa IUIABJICHUS, YAETbHas TEIUIOTa MapooOpa3oBaHMA, y/AEIbHAs TEIJIOTa CrOpaHHS
TOIJINBA, KOA((UIMEHT MOJE3HOro JEHCTBHUSA TEIUIOBOW MAIMHBI, OTHOCHTENbHAs BIAXKHOCTh BO3[yXa, JJIEKTPUUECKUH 3apsj, CHJa TOKa,
ANIEKTPUYECKOE HAIPSKEHHE, CONMPOTHBICHHUE MPOBOJHHMKA, YJEIbHOE CONMPOTHUBIIEHHE BELIECTBa, pabOTa U MOILHOCTb DJEKTPUYECKOTO TOKA); MPHU
OINMCAaHUU MPABUIBHO TPAKTOBATh (PU3UUECKHI CMBICT HUCIIOJIb3YEMBIX BEJIMYUH, 0003HAYEHHS U €IMHUIbI (U3UUYECKUX BEITUYHUH, HAXOIUTH (POPMYJIbI,
CBSI3bIBAIOIIME TaHHYIO (PU3UYECKYIO BEJIMYMHY C APYTUMU BEIMYUHAMU, CTPOUTH I'paMKU 3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYUH;

® XapaKTepu30BaThb CBOWCTBA Teld, (PM3NYECKHUE SBJICHUS U MPOLECCHI, UCIOJb3Ys OCHOBHBIE IMOJIOKEHUS MOJIEKYIIPHO-KHHETUYECKONH TEOPUU CTPOCHHUS
BELIEeCTBa, IPUHLIUII CYNEPIIO3ULIMHU T10- Jel (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUSs 3apsja, 3a- KoH Oma Juist yyacTKa 1enH, 3akoH Jxoymns—
JleHua, 3aKOH COXpaHEHMs YHEPTUU; IIPU 3TOM J]aBaTh CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €0 MAaTEMaTUYECKOE BBIPAKEHHE;



OOBSICHATh (PU3UYECKHE TPOLIECCHl M CBOMCTBA TEJI, B TOM YHUCIE M B KOHTEKCTE€ CHUTYallMid MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
MPUYNHHO-CJICACTBEHHBIC CBS3HM, CTPOUTHh OOBSICHEHHE M3 |—2 JIOTMUECKHX MIaroB ¢ OMOpOM Ha 1—2 M3YYEHHBIX CBOMCTBA (DM3MYECKUX SIBICHHM,
(bu3nYeCcCKrX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIe 337a4l B 2—3 JEWCTBUS, UCHOJB3YS 3aKOHBI U (POPMYIIBI, CBSA3BIBAIONIME (PU3UUYECKHE BEIMUMHBI: HA OCHOBE aHAJIM3a YCIOBHS
3aJlayM 3alMChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEIOCTATOK JAHHBIX Ui PELIEHUsS 3a7adyd, BBIOUPATh 3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE IS €&
pellIeHus, IPOBOAUTh pac- YETHI U CPABHUBATH MOTYYCHHOE 3HaUeHHE (PU3MUECKOIN BEJIMUMHBI C U3BECTHBIMH JIAHHBIMU;

paciio3HaBaTb HpOGJIeMBI, KOTOPLIC MOKHO PCIIWTH ITPU IMMOMOIIHA (1)I/I3I/I‘IGCKI/IX MCTOAOB; UCIOJIB3Ys OIMMMCAHUC HUCCIICAOBAaHM, BBIACIATE IIPOBEPACMOC
MMPCAIOJIOXKCHUC, OCHUBATDL MTPAaBHUJIbHOCTD IMMOPAAKA IIPOBCACHUS UCCIICAOBAHMS, 1CIIATh BLIBOJBI,

IMPOBOAUTL OIIBITHI 11O H3,6JHOI[CHI/IIO (1)I/I3I/I‘I€CKI/IX SIBJICHUU WU (1)I/I3I/I‘~I€CKI/IX CBOICTB T€Il (KaHI/IJIJIHpHBIC SABJICHUS, 3aBUCUMOCTDb JAaBJICHUA BO34YyXa OT
ero 00béMa, TemMIeparypbl; CKOPOCTH MPOLIECCa OCTHIBAHUS/HArPEBAHUS ITPH U3ITYICHUHU OT I[BETA W3ITyYarONIEH/OTIOMAroIIeil TOBEPXHOCTH; CKOPOCTh
HUCIapCHUsA BOAbI OT TEMIICPATYPbI XUIAKOCTH W ILIOLIAAN eé MMOBEPXHOCTHU, OJICKTpU3aluA TCI U B38,HMOZI€I>'ICTBI/IC QJICKTPHUYCCKUX 3aps10B,
B3aMMO/ICIICTBIE MOCTOSHHBIX MAarHUTOB, BU3yajH3alldsi MarHUTHBIX TOJEH MOCTOSHHBIX MAarHUTOB; JEWCTBUS MAarHUTHOTO TOJS Ha MPOBOJHHUK C
TOKOM, CBOMCTBa JJIGKTPOMAarHuWTa, CBOICTBA AJIEKTPOABHUraTENsl MOCTOSHHOTO TOKa): (hOpPMYyIHUpPOBATh MpPOBEpsieMble MPEAMNOJIOKEHUs, cOOUpaTh
YCTaHOBKY M3 MPEJI0KEHHOTO 000PYA0BaHUS; OMICHIBATH X0 OMBITA U (POPMYITUPOBATH BHIBO/IBI,

BBIIIOJHATL MPAMBIC HU3MCPCHUA TCMIICPATYPhI, OTHOCHUTEJILHOU BIIAXXKHOCTHU BO3QyXa, CHJIbI TOKA, HANPSAXKCHUA C HCIIOJIB30BAHHUEM aHaJIOIOBBIX
pruOOPOB U TATYNKOB (PU3NYECKUX BEITUUMH; CPABHUBATH PE3YJIbTAThl U3MEPEHUN C YUETOM 3aJaHHON aOCONIOTHON MOTPELTHOCTH;

IIPOBOAUTH HCCJIEJOBAHME 3aBHCUMOCTH OJHOM (PU3MYECKOW BEIMYMHBI OT JAPYrol ¢ MCIOJb30BAHUEM MPAMBIX H3MEPEHHHM (3aBUCHMOCTD
COMMPOTUBJICHHA IMPOBOJHHUKA OT €ro MJJIHUHBI, IJIOMaAW MONCPEHYHOro CCYCHHUA M YACIIBHOTO COIIPOTUBJIICHHA BCHICCTBA IMPOBOAHHKA, CHUJIBI TOKAa,
UIYILIET0 4Yepe3 MPOBOAHUK, OT HANpPSDKEHUS HA MPOBOJHUKE; MCCIEAOBAHHE MOCIEAOBATENBHOTO M MapalIebHOIO COEAMHEHUN MPOBOJIHUKOB):
TUTAHUPOBATh HCCIEOBaHNEe, COOMPATh YCTAHOBKY U BBIMOJIHATH U3MEPEHHUS, CIAeAys MPeIOKEHHOMY IUIaHy, (PUKCHUPOBATh Pe3yIbTaThl MOTy4YEeHHON
3aBHCHMOCTH B BHJI€ TaOIUIl ¥ TPaHKOB, I€1aTh BEIBOJBI 110 pe3ybTaTaM HUCCIIETIOBaHMUS;

IMPOBOAWNTL KOCBCHHBIC HU3MCPCHUA (1)I/ISI/I‘~IGCKI/IX BCIIMYNH (YILGJ'II)Hafl TEIUIOEMKOCTD BCIICCTBA, COIIPOTUBJIICHHUEC IMPOBOAHUKA, pa60Ta U MOIITHOCTBH
ANEKTPUYECKOTO TOKA): TUIAHUPOBATh HM3MEpPEHUs, COOMpPATh HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJIENys MpPEUIOKEHHOW WHCTPYKIUU, W BBIYUCIATH
3HAYEHHUE BEIUYMHBL;

coOro1aTh MpaBUiia TEXHUKK O€30MaCHOCTH MpHU paboTe ¢ 1abopaTopHBIM 00OPYIOBAHHEM;

XapaKTepu30BaTh MPUHIUIIBI JEHCTBUS M3YyYEHHBIX MPUOOPOB M TEXHUYECKHUX YCTPOMCTB C ONMOPOM HA MX OMHMCAHUS (B TOM YHUCIIE: CUCTEMA OTOILJICHUS
JIOMOB, TUTPOMETp, NapoBasi TypOHHA, aMIIEPMETpP, BOJIBTMETP, CUETUUK IIEKTPUUECKON SHEPTUH, 3JIEKTPOOCBETUTENbHbIE TPUOOPHI, HArpeBaTelIbHbIE
AIEKTPONPUOOPHI (MMPUMEPHI), DIEKTPUUECKHE TPEAOXPAHUTENH; DJICKTPOMATHHUT, AJICKTPOJBUTATENHh ITOCTOSHHOTO TOKA), HWCIOJIB3yS 3HAHUS O
CBOMCTBAaX (PM3MUYECKUX SIBICHUN U HEOOXOAMMBIE (PUZNUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M M3MEPHUTENbHBIE NMPUOOPHI MO CXEMaM U CXEMAaTHYHBIM PHUCYHKaM (PKUIKOCTHBIA TEPMOMETD,
TEPMOC, TCUXPOMETP, THUTPOMETpP, JABHUraTelb BHYTPEHHETO CrOpaHUs, 3JEKTPOCKOI, PEOCTaT); COCTaBIATh CXEMbl D3JEKTPHUUECKHUX Lened ¢
MOCJIeIOBATEIBHBIM U TIApAJUICIIbHBIM COSTMHEHUEM DJIEMEHTOB, pa3iinyasi yCIOBHBIE 0003HAYEHUS AJIEMEHTOB YJIEKTPUUECKHX TETICH;



MPUBOJIUTh TPHUMEPBI/HAXOIUTh WH(POPMAIIMI0O O TpHUMEpax MPAKTUYECKOTO WCIONb30BaHUS (U3NYSCKUX 3HAHUM B TIOBCEIHEBHOW >KWU3HU IS
oOecrieueHrss 0€30MaCHOCTH TP OOpalieHWd ¢ TpUOOpaMu M TEXHHMYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3JI0POBbsi W COOIIOJECHUS HOPM
HKOJIOTMUYECKOTO MOBEJICHUS B OKpPY’KaloIEeH cpee;
OCYILIECTBIATh TMOUCK HH(POpPMALUU (PHU3UUECKOTO COJEpKaHWs B ceTH VIHTEepHET, Ha OCHOBE HMEIOIIUXCA 3HAHUH M MyTéM CpaB- HEHUS
JIOTIOJTHUTEIBHBIX UCTOUHUKOB BBIACIATH HHGOPMAIUIO, KOTOPAas SIBJISIETCSA IPOTUBOPEUYUBOM UM MOXKET OBITh HEJOCTOBEPHOIA;
MCIOJIBb30BATh MPH BBHINOJHEHUN YUEOHBIX 3a/laHM HAyYHO-NOMYJISIPHYIO JUTEPATypy (U3UUYECKOTO COJCpIKAHUs, CIPABOUYHBIC MaTEpPHAaJIbl, PECYPCHI
cetu MHTEpHET; BIageTh npuéMamMu KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3zoBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOHW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KpPAaTKHUE YCTHBIE cOOOIIeHHsI, 0000111as nH(OPMALIMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3UUECKOT0 COJIepKaHUs, B
TOM YHCJI€ MyOJIMYHO MPENCTABIATh PE3yAbTAThl MPOSKTHON MM HCCIEI0OBATENbCKON ESITEIbHOCTH; IIPU 3TOM I'PAaMOTHO HCIIOJIB30BATh W3Y4YCHHBIN
MOHATUIHBIN anmapaT Kypca (PU3HKH, COITPOBOKAATH BBICTYIUICHUE MPE3EHTALINEH;
IpU BBHIMOJIHEHUU YYE€OHBIX IPOEKTOB M HCCIENOBaHUN (PU3UUYECKHX IMPOILIECCOB pACIpeAeisiaTh OO0sI3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTABJICHHBIMU 3a/1a4aMH, CJICIUTHh 32 BBIOJHEHHEM IUIaHA ACWCTBUI W KOPPEKTUPOBATh €ro, aJCKBaTHO OIICHWBAaTh COOCTBEHHBIM BKIAJ B
JESITeIbHOCTD TPYIIIBI; BEICTPAUBAaTh KOMMYHHKAaTHBHOE B3aMMOCHCTBUE, TPOSBIISISI TOTOBHOCTH Pa3peliaTh KOH(PIUKTHL

9 KJIACC
[IpenmerHbIe pe3ynbTaThl HA 6230BOM YPOBHE JIOJKHBI OTPAXXaTh CPOPMHUPOBAHHOCTD Y O0YJAIOIINXCS YMEHUI:
WCTOJIB30BaTh MOHATHSA: CHCTEMa OTCUYETa, MaTepHalbHAs TOYKA, TPACKTOPHS, OTHOCUTEIFHOCTh MEXaHMYECKOTO IBIIKEHUS, Aedopmarus (yrnpyras,
IUTACTHYECKAs), TPEHHE, LIEHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTh M TEPETPY3KH; IEHTP TSHKECTH; aOCOIIOTHO TBEPIOE TEJO, LEHTP TSHKECTH
TBEPIIOTO TeNa, pABHOBECHE, MEXaHWYECKHE KOJeOaHWss ¥ BOJHBI, 3BYK, WHOPa3BYK H YJIbTPa3ByK; OJJIEKTPOMATrHUTHBIE BOJHBI, IIIKaja
ANEKTPOMArHUTHBIX BOJIH, CBET, OMIM30PYKOCTh U JAaTbHO30PKOCTh, CIIEKTPHI UCITYCKAHUS U TIOTJIONICHHUS; anb(a-, 0eTa- U raMMa-u3Iy4eHUs], U30TOIIbI,
sJIepHast SHEPTreTHKa;
pa3nuyath SBJICHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE JBIKEHHE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE IBHKEHUE, CBOOOIHOE TaJIeHUE
TeJl, pABHOMEPHOE JIBI)KEHUE 110 OKPY>KHOCTH, B3aUMOJICHCTBUE TEJl, pEaKTUBHOE ABIKEHHE, KosleOaTenbHOe IBUKEHHE (3aTyXalole U BBIHYK/ICHHbIE
Kosie0aHus1), pPe30HAHC, BOJHOBOE JBWXEHHME, OTPAKEHHME 3BYKa, MPSIMOJIMHEHHOE paclpOoCTpaHEHHE, OTpPaK€HHE U IPEJOMJIEHHE CBETa, IMOJHOE
BHYTPEHHEE OTPaXEHHE CBETa, pa3JIOKEHHE Oenoro cBeTa B CHEKTP U CIIOKEHHE CIEKTPaJbHBIX I[BETOB, JUCHEPCHS CBETA, €CTECTBEHHAs
pPaMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa U3IY4YeHHs]) MO OMNHCAHMIO WX XapaKTEepPHBIX CBONCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHHE;
pacmo3HaBaTh MPOSIBICHUE W3YYCHHBIX (DU3MUECKHUX SBICHHA B OKpYXKAIOIeM Mupe (B TOM 4Yucle (U3NYECKUE SBICHHS B MPHU- POJE: MPHIUBHI U
OTNUBBI, ABMKeHUE TuiaHeT COJMHEYHON CHUCTEMBI, PEaKTHBHOE JIBIKEHHE >KUBBIX OPTaHM3MOB, BOCIPHUSATHE 3BYKOB JKUBOTHBIMH, 3EMIICTPSICEHHE,
celicMUYecKHe BOJIHBI, I[yHAMH, 3XO, I[BeTa TeJl, ONTHYECKHUE SBJICHUS B MpPHUPOJE, OMOJOTHMYECKOe JeHCTBUME BUAMMOIO, YIbTPa(UOIETOBOTO MU
PEHTTCHOBCKOTO M3ITyYCHHI; €CTECTBECHHBIN PalMOaKTUBHBIN (DOH, KOCMHYECKHE JTY4H, PaAHOAKTHBHOE M3ITyUdeHHE TPUPOJHBIX MUHEPAIIOB; IEHCTBHE
pPaIMOAaKTUBHBIX W3JIyYeHUH Ha OpraHu3M 4YelOBeKa), NPU 3TOM IEPEBOAWTH NPAKTUYECKYIO 3a7ady B y4eOHYIO, BBIIENATH CYIIECTBEHHBIE
CBOMCTBA/MPU3HAKN (PU3UUECKUX SBJICHUII;



OIMCHIBATh M3YUYCHHbIC CBOMCTBA T€I M (PU3MUECKUE SIBICHUS, MCIONB3Ys (PU3UYECKUE BEIWYMHBI (CpPEeOHSSI M MTHOBEHHAs CKOPOCTh Tella NpH
HEPaBHOMEPHOM JBUKEHHUH, YCKOPEHHE, TIepeMeIlIeHUE, MTyTh, YIIIOBask CKOPOCTh, CHJIAa TPEHHUS, CHJIa YIIPYTOCTH, CUJIa TSYKECTH, YCKOpEeHHEe CBOOOIHOTO
MajieHusl, BeC Tela, UM- MYJbC Tella, UMITYJbC CUIIbl, MEXaHU4YecKasi paboTa U MOIIHOCTb, MOTEHIMANIbHAS SHEPTUS TeNa, MOAHITOrO HaJl TOBEPXHOCTHIO
3eMJIU, MOTEHIMAIbHAS HEPIHsl CXKATOW MPYKHUHBI, KHHETHYECKas SHEPrusi, MOJHAs MEXaHU4YecKas SHEprus, Mepuo]l M 4yacToTa KosieGaHuil, IJiMHA
BOJIHBI, TPOMKOCTh 3BYKa U BbICOTa TOHA, CKOPOCTb CBETA, I0KA3aTeNb IPEIOMIICHUS CPeibl); MPU OMMCAHUN MPABUIILHO TPAKTOBATh (PUINUECKUNA CMBICT
UCTOJIBb3yEeMbIX BEIH- YWH, 0003HAYCHHS U C€IMHULBI (PU3NYECKUX BEIMYUH, HAXOIUTH (POPMYJIBI, CBA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIHMUUHY C
JAPYTUMH BEJTMUYUHAMHU, CTPOUTH TPAPUKH N3YUYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHHS M MPOIECCHI, UCIOIb3Ys 3aKOH COXPAHEHUS SHEPruu, 3aKOH BCEMUPHOIO TATOTEHUS, MPUHIUI
CYNEPIO3UIMU CUJI, TPUHIIUIT OTHOCUTENBHOCTU [ anuies, 3akonbl HpI0TOHA, 3aKOH COXpaHEHUSI UMITYJIbCa, 3aKOHBI OTPAKECHUS U MPETIOMIICHHS CBETA,
3aKOHBI COXpPAHEHUS 3apsAJ0BOI0 U MAacCOBOTO YMCEN MPU SIAEPHBIX peaKUUsaX; IPH 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIIUCHIBAThH €T0
MaTeMaTHYeCKOE BBIPaKCHNUE;

OOBSCHATh (U3UYECKUE TPOIECCHl M CBOWMCTBAa TEJl, B TOM YHWCIE MU B KOHTEKCTE€ CUTyallUd MPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBISBISATH
MPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 2—3 JIOTHYECKMX IIaroB C OMOPOH Ha 2—3 W3YyYEHHBIX CBOWCTBA (DU3MUYECKUX SIBICHUM,
(U3NIECKHUX 3aKOHOB MIIH 3aKOHOMEPHOCTEIH;

pemath pacy€THbIE 3a/1a4l (OMUPAIOLINECs HAa CUCTEMY U3 2— 3 ypaBHEHHI), UCIIOJIb3Ys 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOLINE (DU3MUECKHE BEIHUNHBI:
Ha OCHOBE aHajM3a YCJIOBHUS 3aJaud 3a- MUCHIBaTh KPAaTKOE YCJOBHE, BBISABISATH HEJOCTAIOUINE WM W30bI- TOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI W
(bopMyIbl, HEOOXOAMMBIE ISl PELICHHUs, IIPOBOANTH PACUETHI M OIICHUBATH PEATMCTHYHOCTD MOJYYEHHOTO 3HAUeHUS (PH3UUECKON BEITMYMHEI;
pacro3HaBaTh IpoOIeMbl, KOTOPbIE MOXKHO PEHIUTh NMPH MOMOIIU (PU3HMUECKUX METO/I0B; UCIOJIb3Yys ONMMCAaHHE HCCIIEeIOBAHUS, BBIIENATh IPOBEPsieMOe
NPEIIOI0KEHNE, OLEHUBATh MPaBWIBHOCTh MOpPsAKa MPOBEJEHHs HCCIEIOBaHUsA, JeNaTh BBIBOJbI, MHTEPIPETUPOBATh PE3YJIbTaThl HAOMIOACHUN U
OTIBITOB;

IIPOBOJIUTH OIBITHI MO HAOMIOAEHUIO (PU3NYECKUX SBICHUN WM (PU3MUECKUX CBOMCTB Teld (M3ydeHHe BTOpOro 3akoHa HblOTOHa, 3aKOHA COXpaHEHHS
SHEPIuH; 3aBUCUMOCTb Nepuojia KojaeOaHUi NpyKHHHOTO MasTHUKA OT MacChl Tpy3a M KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTb OT aMIUIUTY/Ibl MaJjbIX
Kosie0aHui; MPSMOJIMHEHHOE PACIPOCTPAHEHHUE CBETA, Pa3jioKeHHE OeJoro cBeTa B CIEKTpP; M3YUYEHHE CBOWCTB M300pa)KEHUS B IJIOCKOM 3€pKajie U
CBOMCTB M300pakeHMs MpeaMeTa B coOuparomieil JIMH3e; HAOIIOJACHUE CIUIONIHBIX U JMHEHYATBIX CIIEKTPOB MU3JIYUYEHUS): CAMOCTOSTEILHO COOUpPaTh
YCTaHOBKY U3 U30BITOYHOTO HA0Opa 000pyIOBAHMUS; OTMCHIBATE XOJI OIBITA M €T0 Pe3yNIbTaThl, (OPMYIUPOBATH BHIBOJIEI,

IPOBOJUTh NPU HEOOXOAMMOCTH CEPHIO MPSIMBIX M3MEPEHUH, ONpeAessisi CpelHee 3HaueHHe HU3MepseMol BeNWYMHBI ((POKYCHOE pPacCTOSHUE
coOuparotei TUH3b1); 000CHOBBIBATH BEIOOP CIOCO0a M3MEPEHUS/M3MEPUTEINHHOTO TIPUO0DPa;

MIPOBOJIUTH HCCIIEOBAaHUE 3aBUCUMOCTEH (DM3NYECKHX BEJIMYMH C HMCIOJIB30BAHUEM IMPSIMBIX H3MEPEHHH (3aBUCUMOCTh HYTH OT BPEMEHU IIpU
PaBHOYCKOPEHHOM JIBWKEHUHM 0€3 HayaJlbHOW CKOPOCTH; MepHoAa KojeOaHWi MaTeMaTH4eCKOro MasTHUKAa OT JUIMHbI HHUTH; 3aBHUCHMOCTH YIia
OTpaXEHUs CBETa OT yrja MaJeHUsl M yIyia MpeIoMJIeHHs] OT yrjia MaJeHus): IUIaHWPOBAaTh MCCIEI0BAaHUE, CAMOCTOSITENIbHO COOMpaTh YCTaHOBKY,
(bUKCUpOBaTh PE3YNbTATHl TOTYYEHHOW 3aBUCHMOCTH (U3MYECKUX BEIMYMH B BHUAE TAaONWIl W TpPapuKOB, JAeiaTh BBIBOJABI MO pe3yibTaTam
UCCIIETOBaHMUS;



® TPOBOJIUTH KOCBEHHBIE H3MEPEHUS (U3NYECKUX BEIUYHMH (CPEOHss] CKOPOCTh M YCKOpEHHE Teja NMPH PaBHOYCKOPEHHOM JBIKEHHH, YCKOPEHHE
CBOOOJTHOTO MaJIeHUsI, )KECTKOCTh MPYKUHBI, KOADPUITMEHT TPEHUST CKOJIbKECHUsI, MEXaHHYecKasi paboTa ¥ MOIIHOCTb, YacTOTa W MEpUO;] KoJeOaHUM
MaTeMaTHYECKOTO M TPYKUHHOTO MasTHHKOB, ONTHYECKas CHJIa COOMpAIONICH JIMH3BI, PalMOAKTUBHBIM (DOH): IUIAHMPOBATH W3MEPEHUs; COOMpPATh
IKCIEPUMEHTAIBHYIO YCTAHOBKY W BBITIOJHITH U3MEPEHUSs, CIeAys MPEAIOKEHHON MHCTPYKIIMH; BBIYUCISATh 3HAYCHHE BEIUYMHBI U aHAIM3HPOBATH
MOJTyYCHHBIC PE3YJIbTATHI C YIETOM 33JJAHHOM IMOTPEUTHOCTH H3MEPCHHI;

e coOuoaTh MpaBwiia TEXHUKH OE30MIACHOCTH MPH PaboTe ¢ 1a00paTopHbIM 000pYI0BaHUEM;

¢ pasjn4yaTb OCHOBHBIC IIPHU3HAKHU NU3YUYCHHBIX (I)I/I3I/I‘IGCKI/IX MoAae- JIeH: MaTcpHraJibHadg TO4YKa, a6COHIOTHO TBép[[Oe TCJI10, TOUYEYHBIM UCTOYHUK CBCTa, Jy4,
TOHKasl IMH3a, TUIaHETapHast MOJIeNIb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO S/pa;

®  XapaKTepU30BaTh MPUHIUIBI AEUCTBUSI U3YUCHHBIX IPUOOPOB M TEXHUYECKHX YCTPOICTB € OMOPOIl Ha UX OMHMCAaHUs (B TOM YHUCIIE: CIIMOMETD, TaTUNKU
IMOJIOKCHHA, PACCTOSAHUA M YCKOPCHUSA, paKETa, 3XO0JIOT, OYKH, IICPUCKOII, Q)OToaHHapaT, ONTUYCCKUC CBCTOBOABI, CIICKTPOCKOII, JO3UMETP, KaMeEpa
Bunscona), uCTionb3yst 3HAHUS O CBOMCTBAX (PM3MYECKUX SIBJICHUN U HEOOXOUMBIE (PU3NICCKUE 3aKOHOMEPHOCTH;

® HCIOJB30BAaTh CXEMBl M CXEMAaTHYHbIC PHUCYHKH M3YYEHHBIX TEXHHUYECKHX YCTPOWCTB, H3MEPUTEIBHBIX MPHOOPOB U TEXHOJIOTUYECKUX MPOLECCOB MPHU
pelIeHnr y4eOHO-TIPaKTHYSCKUX 3a/1a4; ONITUYECKUE CXEMBI JUISl IIOCTPOSHUS M300pakeHUH B TUIOCKOM 3epKaJie U COOMPAIOIeH JINH3E,

® TPUBOJUTH TPUMEPHI/HAXOAUTh WHPOPMALKMIO O MPUMEpax MPAKTUYECKOTO HCIOJIb30BaHMs (U3MUECKUX 3HAHWUN B TOBCEJIHEBHOW JKU3HH IS
obecrniedyeHnss 0Oe30macHOCTH MpU OOpamieHud ¢ NpUOOpaMH W TEXHUYCCKUMH YCTPOWCTBAMHU, COXPAHCHHS 370POBBbS W COOJIOJCHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPY)KAIOIIEH cpe/e;

® OCYIIECTBIIATh MOUCK MH(pOpMAIMK (PU3HUECKOTO COACPKaHMs B CeTH MHTEpHET, caMOCTOSTENbHO (HOPMYIUPYS TOUCKOBBIN 3alpOC, HAXOJUTH ITYyTH
onpeereHus! JOCTOBEPHOCTH MOMy4eHHON WH(OpPMAITUK Ha OCHOBE UMEIOIITUXCS 3HAHUN U JJOTIOTHUTEIHHBIX UCTOUYHUKOB;

® ICIIOJIb30BATh MPHU BBIOJHEHUU YUYEOHBIX 3a/laHUN HAyYHO-TIOMYJSPHYIO JUTEPATypy (PU3MYECKOTO COAEp aHHs, CIPaBOYHBIE MaTEepPUANbI, PECYPCHI
cetu IHTepHeT; BIaJeTh MpUéMaMH KOHCIIEKTUPOBAHUS TEKCTa, MpeodpazoBaHus HHPOPMAIIUU U3 OJJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

o cOo31aBaTb COOCTBEHHBIE ITNCHMEHHBIE U YCTHBIC COO6HI€HI/I$I Ha OCHOBC I/IH(bOpMaIII/II/I N3 HECKOJIBKUX UCTOYHUKOB (1)I/I3I/I‘-ICCKOFO COACpIKaHuA, HY6J'II/ILIHO
MIPEJICTABIATh PE3yAbTaThl MPOSKTHON WM MCCIENOBATENbCKON NESTENBHOCTH; TIPU STOM TPaAaMOTHO HCIOJIb30BaTh U3YUYEHHBIH MOHATHIHBINA ammapaT
M3Yy4aeMoro pasjena (U3UKH U COMPOBOXKAATH BHICTYIUICHHE MTPE3EHTAIMeH ¢ y4€TOM 0COOEHHOCTEH ayJUTOPHH CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHHUE

7 knacc (68 yacon)

TemaTnueckui . o
6 OcHOBHOe coep:kaHue OcHOBHBIE BHbI 1eITEJILHOCTH YYAIIUXCS (HA yPOBHE Y4eOHBIX AeCTBHIl)
JIOK, TeMa

Pa3nen 1. ®u3nka u eé posb B IO3HAHUM OKPYsKaoumero mupa (6 1)




®usuka - Hayka o | Pu3uka - Hayka o mnpupoje. SBienus | BoisiBrneHue pazauuuii Mexay QU3NYECKUMU U XUMUYECKHUMHU MPEBPAILICHUSIMHU.
npupoze (2 4) HPUPOABL. dusnueckue apneHust: | PacmosnaBanue u kinaccuukanus GU3NUECKUX SBICHHUA: MEXaHUYECKUX, TETIOBBIX,
MEXAHUYECKUE, TEIUIOBbIE, JJIEKTPUUYECKHUE, | IIEKTPUUYECKUX, MATHUTHBIX U CBETOBbIX.
MarHUTHBIE, CBETOBBIE, 3BYKOBbIE Habmtonenue u onucanue GU3MYECKUX SBICHUN
duznyeckune duznyeckue BEJIMYMHBI. N3mepenue | OnpeneneHue LEHbI JENEHUS IIKalbl H3MEpUTeNbHOro mpubopa. M3mepenue
BEJMYMHBI (2 1) bu3nueckux BEJIMYHUH. dusnyeckue | JUHEHHBIX Pa3MEPOB TeJI U IPOMEKYTKOB BPEMEHU C YYETOM IOIPEUIHOCTEN.
puOOpHI. ITorpemHocTs n3Mepenuii. | M3amepenue o6bEMa KUAKOCTH U TBEPAOTO Tea.

MexnyHapoaHas CUCTEMA €IMHULL

N3mepenue temmepaTypbl IpU MOMOIIM JKUJKOCTHOIO TEPMOMETpa M JAaT4UKa
TEMIEPATYyPHI.

BoinonHeHue TBOpPUECKMX 3aJaHUIl 10 MOUCKY CIIOCOOOB M3MEPEHMsI HEKOTOPBIX
(bu3MYECKUX XapaKTepUCTHK, HAMpUMEp pa3MepoB MaiblX OOBEKTOB (BOJIOC,
MIPOBOJIOKA), YAAIEHHBIX OOBEKTOB, OOJIBIIUX PACCTOSHUM, MAalbIX MPOMEXYTKOB

BpCMCHU. O6CY)KI[€HI/IG npeajiaracMbix cI1oco00B.

EcrecTBeHHO-
HAYYHBII MeTOJ
no3Haums (2 4)

Kak ¢usuka u apyrue ecTrecTBEHHbIE HAYKH
M3y4alT mpupoay. EcTecTBEeHHO-HAy4YHBIN
METOJ TO3HaHUA: HaOJIIOJEHHE, MOCTAaHOB-

Ka HAay4YHOI'O BOIIpoOCa, BBIIBUKCHHUEC
THUIIOTEC3, SKCIICPUMCHT o IIPOBEPKE
THUIIOTEC3, 00BSICHEHHE Ha6J'IIOI[aeMOFO

aprneHus. Onucanue GU3MUECKUX SIBICHUN C
MOMOIIIBIO MOJIETIEN

BoraBmkenue runores, o0ObsICHAIOUINX IPOCThIE SIBJICHUS, HalpUMep:

[104€MY OCTaHABIMBAETCS JBHKYLIEECS 110 TOPU30HTAIIBHON ITOBEPXHOCTH TEIO;
II04YEMY B JKapKYIO IIOI'0Jly B CBETJIION OJEXK/I€ TPOXJIaJHEN, YEM B TEMHOM.
[Ipeioxenue criocoO00B MPOBEPKU TUIIOTES.

[IpoBenenue wucciaenoBaHUA IO TPOBEPKE KaKOM-TMO0 THIOTE3bl, HalpUMep:
JAIbHOCTh TOJIETA 1IApUKa, MYIIEHHOTO TOPU30HTANIBHO, TeM 0O0Jblle, YeM OoJIblle
BBICOTA ITyCKa.

IToctpoenne mpocreifmux Mojeneil (¢uznyeckux sBICHUN (B BUJE PUCYHKOB WM
CXEM), HalpuMep MajieHue MpeIMeTa; IPSIMOIMHEHHOE pacpOCTPaHEHUE CBETa

Pasnen 2. [lepBonavanbH

ble CBeJCHUs 0 CTPOeHUH BelecTBa (5 1)

Crpoenne ATOMBI U MOJIEKYJbl, UX pa3Mmepbl. OnbiTel, | HaOGmionenne W uHTepOpeTanus  OIBITOB, CBHUJIETEJILCTBYIOLIUX 00
Bemecrsa (1 4) JIOKa3bIBAIOIINE  JUCKPETHOE  CTPOEHHUE | aTOMHO-MOJIEKYJISIPHOM CTPOEHHM BEIIECTBA: OIBITHI C PACTBOPEHHUEM pa3IMYHBIX
BELIECTBA BELIECTB B BOJE.
OreHka pa3MepoB aTOMOB M MOJIEKYJI C HCIIOJIb30BaHHEM (OTOTpaduii, HOTYIEHHBIX
Ha aTOMHOM cujioBoM Mukpockorne (ACM). OnpeneneHne pa3MepoB MajbIX Tell
JABuxenne u JBuwxenne wactun — BemectBa.  CBsa3b | HaOmionenue u oObsicHeHHE OPOYHOBCKOTO JBUKEHUS U SIBJICHUS AUPDY3UH.
B3auMo/jelicTBUe CKOpOCTH JBUKEHUS YaCTHII ¢ | IlpoBenenuie u 00ObsICHEHNE ONBITOB MO HAOJIIOIEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.
YacTHUIl BelleCTBA | TEMIIEPATypPOH. [IpoBenenne u OOBSICHEHHE OMNBITOB MO OOHAPYKEHHIO CHUJ MOJIEKYJSPHOTO
2v) BbpoyHoBckoe  aBHMXKEHHE. Juddysust. | NpUTHKEHUS U OTTATKUBAHUS
Bzanmoperictue YaCTHUL] BEILIECTBA:




MMPUTAKCHUC U OTTAJIKMBAHHNC

ArperarHbie
COCTOSIHUSA
BelecTBa (2 4)

AI‘peFaTHBIe COCTOsIHMS BCIICCTBA: CTPOCHUC

rasos, KUIKOCTEN u TBEPIBIX

(kpucramnyeckux)  Ten.  B3aumocBszb
MEXJy CBONCTBAMHU BEIIECTB B Pa3HbIX
arperatHbIx COCTOSTHUSIX u ux
ATOMHO-MOJIEKYJISPHBIM CTPOCHHEM.

Oco0EeHHOCTH arperaTHbIX COCTOSTHUNA BOIBI

Onucanue (¢ UCIOJIb30BAaHUEM MPOCTHIX MOJIEJICH) OCHOBHBIX PAa3IMYUidl B CTPOCHUU
ra3oB, )KMJIKOCTEU U TBEPABIX TEJ.

OObsicHeHHe Majol CXKUMAEMOCTH JKHAKOCTEH | TBEPIABIX T, OOJIBIION
C)KMMaeMOCTH Ta30B.

OO0ObsicHeHre coxpaneHus (GopMbI TBEPIBIX TET U TEKYUYECTH KUIKOCTH.

[IpoBeneHue OMbITOB, JOKA3bIBAIOIIMX, YTO B TBEPAOM COCTOSIHUM BOJbI YACTHUIIBI
HaxOJSITCS B CPEJIHEM JIaJIbIIIe JIPYT OT JApyra (IIOTHOCTh MEHBIIIE), YEM B KUKOM.
YcTaHOBIIEHUE B3aUMOCBSI3H M@Ky OCOOCHHOCTSIMU arperaTHBIX COCTOSTHHIA BOJBI U

CYIIECTBOBaHHEM BOJTHBIX oprann3MoB (MC — Ouosorusi, reorpadusi)

Pa3nen 3. /IBu:xxenne u B3aumojeiicreue teia (21 4)

Mexannueckoe
aBuzKeHue (3 4)

Mexanuyeckoe aBHKeHHE. PaBHOMepHOE U
HEpaBHOMEpPHOE BHKeHUE. CKOPOCTb.
Cpenssisi CKOpPOCTb IPU HE- PaBHOMEPHOM

HccnenoBanue paBHOMEPHOTO JBUKEHUS U OIIPEICIIEHUE €0 IPU3HAKOB.
Habmtoienne HepaBHOMEPHOTO JBIDKEHUS M OINpEAENeHHE €ro OTJIMYUN 0T
PaBHOMEPHOTO JIBUKEHUS.

nBukeHur. Pacuér mytm u BpemeHu | PemieHue 3amady Ha OIpenereHHE IyTH, CKOPOCTH U BPEMEHU DPABHOMEPHOIO
JBUKCHUS JIBUKECHMUSL.
AHanu3 rpauKoB 3aBUCUMOCTH ITYTH U CKOPOCTH OT BPEMEHU
Hnepuus, macca, fBnenne  MHEpUMH.  3aKOH  MHEPLUHMH. | OfbsiCHEHHE ¥ IPOrHO3HPOBAHKE SBICHHIT, 00YCIOBICHHBIX HHEPINCH, HAIPHMEp:
IUIOTHOCTH (4 1) B3aumoneiictBue  Tea  Kak ~ NpPUYMHA | YTO MPOMUCXOAMT IMPU TOPMOKEHUH UM PE3KOM MaHEBpPE aBTOMOOMIIS, TIOYEMY

HU3MCHCHUA CKOPOCTU ABUIKCHUS TCII. Macca
Kak MEpa HHCPTHOCTHU TCJIA. [InoTHOCTH
BE€IICCTBA. CBs3b INIOTHOCTU € KOJIMYECTBOM

MOJIEKYJI B €JUHUIIE 00bEMa BellecTBa

HCEBO3MOXHO MI'HOBCHHO IIPEKPATUTH JIBUKCHHUEC HA BEJIOCUIICAC NI CaAMOKATC U T. 1.
HpOBeI[eHI/IC M aHaJIn3 OMBbITOB, ACMOHCTPUPYIONIUX U3MCHCHUEC CKOPOCTH JIBUIKCHUA
TCJIa B pC3YyJIbTAaTC HeﬁCTBHH Ha HCTO APYTHUX TECI.

Pemenne 3ama4d Ha OIpeaACIICHUEC MACChI TCJIa, €ro 00BEMa U INIOTHOCTH.

HpOBeI[eHI/Ie 1 aHaJIu3 OIIBITOB, I[eMOHCTpI/IpyTOHII/IX 3aBUCUMOCTDb UBMCHCHU A
CKOPOCTH TeJia OT €r0 MacChl MPU B3aUMOAEHCTBUM Tel. Vi3MepeHue Macchl Tena
pas3nu4HbIME criocobamu. OnpesienieHne IOTHOCTH Tella B Pe3y/IbTaTe U3MEPEHHS €T
Macchl ¥ 00bpéMa

Cuaa. Buasl cua
(14 v)

Cwta Kak XapaKTepuCTUKa B3aUMOJCHCTBUS
ten. Cuna ynpyroctu u 3akoH ['yka.
N3mepenne CHIIBI c ITOMOIIIBIO
JUHAMOMeETpa. SIBjIeHue TATOTEeHUs U cuila
Cuna TsDKECTH Ha  JpYrux
HeBecomocTs.

TAKECTH.
IUIaHETaX. Bec Tena.

Clo)keHWe Cuil, HampaBJIEHHBIX MO OJHOM

I/ISy‘-ICHI/Ie BSaI/IMO)IeI\/'ICTBI/ISI KaKk MNOPUYUHBI U3MCHCHHA CKOPOCTH TECjla HWIN €TI0
nedopmarum.

Onucanue peanbHBIX CUTYyallMd B3aMMOJEUCTBHUS TeJl C IMOMOIIBIO MOJENEH, B
KOTOPBIX BBOJUTCS TIOHATHE M W300pakeHHe CUibl. V3ydeHHWe CHIIbI YIPYTOCTH.
HccnenoBanue 3aBUCHMOCTH CHJIBI YIIPYTOCTH OT Y/UIMHEHHUS PE3MHOBOrO IIHYypa
WJTU TIPYKUHBI (C TTIOCTpOEHUEM Tpaduka).

AHanu3 TPaKTUYECKUX CHUTyalluid, B KOTOPBIX TMPOSIBISAETCS JEUCTBUE CHIIBI




npsimoid.  PaBHognelicTByromas cwi.  Cuna
TpeHusi. TpeHHe CKOIbXEHUs U TpPECHHE
1oKos1. TpeHue B npupoie U TEXHUKE

yIpYyrocTH (YIpyrocTb Ms4a, KpOCCOBOK, BETOK JiepeBa U Jp.).

AHanu3 CUTyalui, CBSI3aHHBIX C SBJICHHEM TAroTeHUs. OObICHEHWE OpOUTAIBLHOTO
JBUKCHHSI TUIAHET C MCIOIh30BAHUEM SIBICHHS TATOTCHUS U 3aKkoHa mHepruu (MC
— actpoHomusi). Mi3mepenne Beca Tena ¢ MOMOIIBIO JuHaMoMeTpa. O0oCHOBaHUE
3TOTO CIIOCO0a U3MEPEHUSI.

AHanu3 U MOJIEIUPOBAHHUE SBJICHUS HEBECOMOCTU. JKCIIEPUMEHTAILHOE TOy4YeHUE
MpaBWJia CIIOKEHUS CHJI, HAmpaBiICHHBIX BJIOJIb OAHOW mpsiMod. OrmpeneneHue
BEJIMYMHBI PABHOACHCTBYIOIIEH CHJI.

N3ydenue cuibl TpeHUs CKOJIbKEHUS U CUITBI TPEHUSI TOKOSI.

HccnenoBanne 3aBUCMMOCTH CHJIBI TPEHHS OT Beca Tella W CBOMCTB TPYHIMXCS
ITIOBEPXHOCTEH.

AHanu3 MPaKTUYECKUX CUTYallMi, B KOTOPBIX MPOSBISICTCS ACHCTBHE CUIIBI TPEHUS,
UCTIOJNB3YIOTCSl CIIOCOOBI €€ YMEHBUICHUs WIM YBEJIWUYeHHs (KaTaHWe Ha JIbDKaXx,
KOHBKaX, TOPMOKEHHE aBTOMOOWIIS, HCIOJb30BAHUE IOIIMITHUKOB, IJIABAHUE
BOJHBIX KUBOTHBIX U Ap.) (MC — OGuomnorus).

Pemenne 3amau ¢ ucnonbzoBaHueM GopMyn s pacuéra CHIBI TSDKECTH, CHIIBI
YIPYTOCTH, CUJIBI TPEHUS

Pa3nen 4. laBienue TBEPABIX TeJl, KUAKOCTeH U ra3os (21 4)

JaBaenue.
IHepenaua
AaBJICHUS
TBEPABIMH
TeJaMH,
KHIKOCTSIMH M
razamu (3 4)

JaBnenune. CrnocoObl  yMEHBIIEHHUS U

yBEJIIMUYECHUS JaBieHus. JlaBineHue rasa.
3aBHCHMOCTL JaBJIEHUS Ta3a OT 00béMa U
temnepatypsl. [lepenada nasneHus TBEPABI-
MH TeJIaMH, JKUJKOCTSIMU W ra3amMH. 3aKOH
ITackais.

ITHeBMaTHUecKe MAIITMHBI

AHanu3 u 00bSICHEHUE OMNBITOB U MPAKTUUYECKUX CUTYALUH, B KOTOPBIX MPOSBISETCS
cHJIa JIaBJICHUS.

O6ocHoBaHHe CHOCOOOB YMEHBIICHHS W YBeJIMYEHUs JaBlieHus. M3ydeHue
3aBUCHMOCTH JaBJICHUS raza oT o0bEMa U TemmepaTypsl. M3ydeHne ocoOeHHOCTeH
nepenavyn JaBleHUs TBEPABIMH TelaMH, >KUIKOCTIMH U Tasamu. OOOCHOBaHUE
Pe3yIbTATOB OIMBITOB OCOOEHHOCTSIMU CTPOCHHUSI BEIIECTBA B TBEPIOM, KHUIKOM

1 Ta3000pa3HOM COCTOSTHUSIX.

DKCIEepUMEHTAIIBHOE JTOKa3aTenbCTBO 3akoHa [lackans. Pemenue 3amad Ha pacyér
JTaBJIEHUS TBEPAOTO Teya

JaByienune
KMAKOCTH (5 1)

3aBUCUMOCTh  JABJCHUS  KUIAKOCTA  OT
rIyOuHBl TIOTpyKeHus. [mapocrarndyeckuid
Cooolmmaroruecs

FHI[paBHquCKHe MEXaHU3MBI

rnapajaokc. COCYybI.

HccnenoBanne 3aBUCUMOCTH JABIICHUS JKUAKOCTU OT TJIYOWHBI TOTPYXCHHUS U
MJIOTHOCTHU KUAKOCTH.

HaGmonenne u 0OBsICHEHHE THAPOCTATUYECKOTO IMapajoKkca Ha OCHOBE 3aKOHA
[Tackasst. I3ydeHne cooOmarmmxcs CoCy10B.

Pemenue 3amau Ha pacuér naBieHUs XUAKOCTH. OObSICHEHUE TPUHITUIIA JIEHCTBUS
TUIPaBIMYECKOro Mpecca.




AHanmu3 ¥ 0OBSICHEHHE MPAKTHYECKUX CHUTYalUH, JEMOHCTPUPYIOLUIUX MpPOSIBICHUE
JaBJICHUS JKUIKOCTH M 3akoHa Ilackans, Hampumep HpPOIECCOB B OpraHU3ME IpU
riry0ookoBoiHOM HbIpsiHuH (MC — Guosorus)

AtmocdepHoe
napjeHue (6 4)

Atmochepa 3emam U arMocdepHoe
JIaBJICHHE. [TpuamHbI CyIIIECTBOBaHUS
BO3NYIIHOW  00070uku  3emiu.  OmbIT
Toppuuennu. H3mepenne armocdepHOro
JIaBJICHMS.

3aBUCUMOCTh aTMOC(EpPHOTO [aBJICHUS OT

DKCepUMEHTAIbHOE ~ OOHAapy)KeHHE aTMOC(EpHOro  JaBJICHUA. AHAIM3 W

OOBSICHEHHE ONBITOB M MPAKTUYECKUX CUTYyallMi, CBA3aHHBIX C JCHCTBHEM
aTMoc(epHOro JaBICHHUS.

OO0bscHeHne cyniecTBOBaHMs aTMoc(epbl Ha 3eMyie U HEKOTOPBIX IJIaHETaX WU €€
OTCyTCTBHS Ha Opyrux ruianerax u Jlyne (MC — reorpadusi, acTpoHOMHUS).

OObsicHeHHEe W3MEHEHUS IUIOTHOCTH aTMoc(epbl C BBICOTOM M 3aBUCHMOCTH

BBICOTHI aTMOC(i)epHOFO JaBJICHHUS OT BBICOTHI.
Hax ypoBHeM Mops. [lpuboper st | Pemenue 3amau Ha pacu€r armocdepHOro mamieHus. 3ydeHue ycTpoicTBa
U3MepeHust aTMOC(hepHOro 1aBICHUS OapomeTrpa-aHepouia

HeiicTBue JleiictBe  KMAKOCTM UM Tra3a  Ha | ODKCIIEpUMEHTalbHOE OOHApYy>KEHUE JACUCTBUS KUAKOCTHU U Tra3a Ha MOTPYKEHHOE B

JKHJIKOCTH U ra3a
HA NOTPYKEHHOE B
HUX TeJ0 (7 4)

norpyx€HHOe B HUX TeJo. BelTamkuBaromast
(apxumenoBa) cuia. 3akoH ~Apxumena.

IInaBanue Ten. Bo3ayxonnaBanue

HUX TEJIO.
OmpeneneHre BBITATKUBAIONICH CHIIBI, ICHCTBYIONIEH Ha TeJO, MOTPY)KEHHOE B
KHUJIKOCTD.

o0CyXICHHE
BI)ITaJ'IKI/IBaIOHIeI\/JI CHIJIBI,

[IpoBenenne wu ONBITOB,  JEMOHCTPHUPYIOLIUX

JICUCTBYIOIIEM Ha TEIO0 B JKUJIKOCTH,

3aBUCUMOCTh
oT 00béMa

HOFp}DKéHHOfI B XKHJKOCTBb 4aCTH T€Ja U OT IINIOTHOCTHU XUAKOCTH.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOH B )KUAKOCTh

YacTH TeJa.

Pemenune 3amady Ha npUMEHEHHE 3akOHAa ApXUMeENa U YCIOBHS IUIaBaHUS Tell.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHHME JIOAKHA M OIpPEAEICHHE €€

Ipy30I0AbEMHOCTH

Pa3nen 5. Pa6ora u momiHoCTh. JDHeprus (12 v)

PaGora u
MOIIHOCTD (3 )

Mexanuueckasi pabota. MOIUTHOCTb

DKCTepUMEHTAILHOE OTMpe/ielieHne MEXaHWYeCKOH pabOThl CHIIBI TSHKECTH TIPU
MMAJCHUU TeJla M CWIbl TPEHUS IPU PABHOMEPHOM INIEPEMEILICHUU Tela IO
TOPU30HTAIILHOW MOBEPXHOCTH.

Pacuér MomiHoCcTH, pa3BuBacMoOM Npu noabEME IO JieCcTHULE. Pemenue 3amad Ha
pacuét MeXaHU4YeCcKOi paboThl U MOILIHOCTH

IIpocreie
MeXaHUu3MBbI (5 1)

[Ipocthie  MeXaHW3MBI:  pbIUar, OJIOK,

HaKJIOHHAas IUIOCKOCTb. ITpaBuio

paBHOBecusl peiuara. [IpumeHeHue mpaBuia

OmpezenieHne BBIMTPHINIA B CHJIE TPOCTHIX MEXAaHW3MOB Ha MpPUMEpE phluara,
TTOJBMKHOTO M HETOJIBIXKHOTO OJIOKOB, HAKJIOHHOM TIJIOCKOCTH.
UccnenoBanue ycioBusi paBHOBecHsi pbryara. OOHapy)XEHHE CBOWMCTB MPOCTHIX




paBHOBecHsl pblyara K OJOKy. «30510TO€
npaswio»  MmexaHuku. KIIJ[  mpoctbix
MexaHu3MoB. [IpocTeie MexaHM3MBl B OBITY
U TEXHU- Ke. Pplyaru B Tene yenoBeka

MEXaHH3MOB B Pa3JIMYHBIX MHCTPYMEHTAX U MPUCTOCOOJICHUSX, MCIIOIb3yEeMbIX B
ObITY

Y TEXHHKE, a TaKXkKe B )KUBBIX opranuzmax (MC — Ouosorusi). DKCIepUMEHTAIBHOE
JI0Ka3aTesIbCTBO PAaBEHCTBA padOT MPU MPUMEHEHUHU TPOCTHIX MEXAHU3MOB.
Omnpenenenne KII/I HakTOHHON MJIOCKOCTH.

Pemenue 3a1a4y Ha MpUMEHEHHE MTpaBIIia paBHOBeCHUs pblyara v Ha pacuét KI1/]

Mexanunueckas
Heprus (4 4)

Kunetnueckass M NMOTEHUMATbHAs SHEPTUS.
[IpeBpaiienre 0JHOrO0 BHJA MEXAHUYECKOU
SHEPrUuu B JpYroid. 3aKOH COXpaHEHHUS U
VM3MEHEHUS SHEPTUU B MEXAHUKE

DKCIIEpUMEHTAIILHOE OIPE/ICIICHNE W3MEHEHHST KHHETUYECKOH M TOTCHIMATBHOM
SHEPI'HHU TeJla TIPU €r0 CKaThIBAHUHU 0 HAKJIOHHOM III0cKOCcTH. DOpMyTupoBaHHe Ha
OCHOBE MCCIICIOBAHMS 3aKOHA COXPAHEHUSI MEXaHHMUECKOW IHEPTUH.

OO6cyxaeHre rpanui] MPUMEHUMOCTH 3aKOHA COXPaHEHUsI YHEPTUH.

Pemrenue 3a1a4 ¢ UCMOJIb30BaHUEM 3aKOHA COXPAHEHUS SHEPTHH

Pe3epBHoe Bpems (3 1)

8 ki1acc (68 yacon)

Temarudeckuii
0J10K, TeMbI

OcHoBHOE CoAECpKaAHUEC

OcHoBHbBIE BU/IbI 1eSITeJIbHOCTH YYaIIUXCA (HA yPOBHe YUeOHbIX /ieiicTBHIl)

Pa3nen 6. TenuioBble siBiienus (28 u)

Ctpoenue u
CBOMCTBA
BemecTsa (7 4)

OCHOBHBIC TTOJI0KCHHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUU
CTpOEHHUs BelecTBa. Macca 1 pa3mepsl
aTOMOB M MOJieKyJ. ONbITHI,
MOATBEPKIAIOIINE OCHOBHBIE MOJOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.
Mopenu TBEPIOTO, KUJKOTO U
ra3000pa3HOr0 COCTOSTHUN BEIIEeCTBA.
Kpucrannmaeckue u amopdHbie TBEPIBIE
Tena.

OOBsCHEHHE CBOMCTB ra30B, JKHAKOCTEH U
TBEPJBIX TEJ HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.
CmaunBaHuE U KallWJUISIPHbBIC SIBJICHUS.

Habitoienue 1 uHTEepHpeTalus OnbITOB, CBUAETEIbCTBYIOMNX 00
ATOMHO-MOJIEKYJISIPHOM CTPOEHUH BEILIECTBA: OIBITHI C PACTBOPEHUEM PA3INYHBIX
BELIECTB B BOJIE.

Pemienue 3a1a4 o OlleHWBAHUIO KOJIMYECTBA ATOMOB MJIM MOJIEKYJI B €IUHHIIE
00BbEMa BelecTna.

AHanu3 TeKCTa IPeBHUX aTOMUCTOB (Harpumep, ¢pparmeHTa mosmsl Jlykperus «O
MIPUPO/IE BEIIEi») ¢ U3II0KEHIUEM 000CHOBAaHUN aTOMHOM TUTIOTE3bI (CMBICTIOBOE
ytenue). OrneHka yoeruTeIbHOCTH ATHX 000CHOBAHHMI.

OObsicHeHHEe OpPOYHOBCKOTO JIBHKEHUS, IBJICHUS MU y3un U pasnuyuii Mexay
HUMU Ha OCHOBE IOJIOKEHUI MOJIEKYIISIPHO-KMHETUYECKOM TEOpUN CTPOSHUS
BELIECTBA.

OOBsiCHEHHE OCHOBHBIX PAa3UUMl B CTPOSHHH I'a30B, )KUIKOCTEH U TBEPBIX TEI C
MCII0JIb30BaHUEM TI0JIOKEHUIN MOJIEKYIAPHO-KUHETUYECKOW TEOPUU CTPOCHHUSI
BELIECTBA.




TemoBoe paciipCHuC U CKaTUC

[TpoBeneHNE OMBITOB IO BBHIPANTUBAHUIO KPUCTAIIIOB MTOBAPEH- HOW COJIU WIIN
caxapa.

[TpoBeneHne 1 0OBICHEHUE OIBITOB, IEMOHCTPUPYIOIIUX KANMUISIPHEIC SIBICHUS U
SIBIICHUE CMAYMBaHUS.

OOBsICHEHHE PO KaMWUTSIPHBIX SIBIICHUH JIJIS1 TIOCTYIIJICHUS BOJIBI B OpTraHU3M
pactenuii (MC — OGuosnorus).

HaOnronenue, npoBeicHue 1 00BSICHEHNE OIBITOB 110 HAOJIOICHUIO TETIOBOTO
pacuIpeHsi ra30B, KHUIKOCTEH M TBEPIIBIX TEJ.

OOBbsicHeHHE COXpaHeHHsT 00bEMa TBEPABIX TEJI, TEKYYECTH JKUIAKOCTH (B TOM YHUCIIE,
Pa3HUIBI B TEKYYECTH IS PA3HBIX )KUIKOCTEH ), JaBIICHUS Ta3a.

[TpoBeneHME OMBITOB, IEMOHCTPUPYIONIUX 3aBUCUMOCTD JaBIICHUS BO3yXa OT €r0
00BEMa 1 HarpeBaHUS WU OXJIAXKICHUS,

U UX 00BSCHEHUE HA OCHOBE aTOMHO-MOJICKYJISIPHOTO yUeHUs. AHAIN3
NPAaKTUYECKUX CUTYaIlUH, CBI3aHHBIX CO CBOMCTBAMH T'a30B, )KUJKOCTEH U TBEPIBIX
Te

TenjoBble
npoueccobl (21 4)

Temmnepatypa. CBsi3b TEMIIEPATYPBI CO
CKOPOCTBIO TEIVIOBOT'O JIBUKEHUS YaCTHLI.
Buyrpennss sneprusi. CnocoObl U3MeHEHus
BHYTpPEHHE! 3HEepIruu: Terionepenada u

copepluieHue padboTsl. Busl Teruionepenaun:

TEIJIONPOBOJHOCTb, KOHBEKLIUSI, U3IyUEHHE.
KonunuectBo TemnoTel. Y nenbHas
TEIUIOEMKOCTh BEIIeCTBA. TemIoo0OMeH
TEIUIOBOE PaBHOBECHE. Y paBHEHHUE
TEIIOBOro OaraHca.

IInaBneHue u oTBEpIEBAHNE
KPHUCTAJUIMYECKUX BEIIECTB. Y A€IbHAs
terioTa masnenus. [TapooOpa3zoBanue
u koHaeHcauus. Mcnapenne. Kunenue.
VY aenbHas TEroTa mapooopazoBaHusl.
3aBUCUMOCTD TEMIIEpATyphbl KUIIEHUS OT
atMocdepHoro naBieHus. BraxHOCTh
BO3/yXa.

O6ocHOBaHME MPaBUIT U3MEPEHUS TEMIIEPATYPHI.

CpaBHEHHE pa3IMYHBIX CIOCOOOB M3MEPEHHS U IIIKAJ TeMIIepaTyphI.

Habnronenne u 00bsICHEHHE ONIBITOB, IEMOHCTPHUPYIONINX U3MEHEHNE BHYTPEHHEH
DHEPTUU Tella B pe3yiIbTaTe TeIUIoNnepeaayl U padOThl BHEITHUX CHIL.
Habmtoienue 1 00bsiICHEHNE OTIBITOB, 00CYKEHUE MPAKTUYECKUX CUTYaLUH,
JEMOHCTPHUPYIOIIUX PA3IUYHbIC BUIBI TEIUIO- IEPEeIadi: TeTIONMPOBOIHOCTD,
KOHBEKIIHIO, N3Ty4EeHUE.

HccnenoBanue sBIEHUS TETIOOOMEHA MPU CMEIIUBAHUU XOJIOHOU U TOpsSTUeit BOJIBI.
Habmtoienue ycTaHOBIIGHHUS TETIOBOTO PABHOBECHS MEKY TOPSTYEH U XOJIOTHON
BOJIOM.

Ornpenenenne (M3MEPEHNE) KOJUYECTBA TEIJIOTHI, TTOJYIEHHOTO BOJION MpH
TETUTIOOOMEHE C HarpEThIM METATHUECKUM IIAITHHIPOM.

Onpenenenne (M3MEPEHNE) YACIBHON TEIIIIOEMKOCTH BellecTBa. Perenue 3anad,
CBSI3aHHBIX C BBIYUCIICHHEM KOJIMYECTBA TEIUIO- ThI U TETFIOEMKOCTH TIPU
TEII000MeHe.

AHanu3 CUTyaIuil MpakTUYeCKOro UCIIOIb30BAHUS TEIIOBBIX CBOMCTB BEIIECTB U
MaTepuasoB, HAIPUMEP B IEIISAX SHEPTOCOEPEIKEHUS: TETITON3OJISIIHS,
sHEeprocOeperarore Kpbliu, TEPMOAKKYMYJIATOPBI U T. 1.




DHeprus TOMIMBa. Y IeJbHas TEII0Ta
CrOpaHMUSL.

[TpuHIMIB paOOTHI TETIJIOBBIX JBUTATEICH.

KII[ TennoBoro aBuraresns.
TerutoBble JBUTATENIN U 3aLATA
OKPY’KaroIle Cpebl.

3aKOH COXpaHEHUs U Ipe- BpalleHUs
SHEPIMM B MEXAHUYECKUX U TEIJIOBBIX
npoleccax

Habmroienue siBieHuii ncnapeHus u KoHaeHcanuu. MccnenoBanue mporecca
UCTIAPEHUS PA3IHYHBIX )XUIKOCTeH. OOBsICHEHHE SIBIICHUI HCIIAPEHUS U
KOH/JICHCALIUA Ha OCHOBE aTOMHO-MOJICKYJIIPHOTO YUEHHUS.

Habmroienue u 00bsICHEHHE TIpoIiecca KUIICHUS, B TOM YHCIIe 3aBUCUMOCTH
TEMIIEPATYPHI KUTICHUS OT JaBIICHUSI.

Omnpenenenue (M3MepeHNEe) OTHOCUTENBLHOM BIAXXKHOCTH Bo3ayxa. Habmonenue
mpolecca IIaBjIeHHs] KPUCTANIMYECKOr0 BEIeCTBa, HAPUMED JIbJa.

CpaBHeHuE NPOIECCOB IUIABJICHUS KPUCTAIUIMUECKUX TeJl U pa3MsrdeHUs! Ipu
HarpeBaHuu aMOpQHBIX TEIl.

Ornpenenenne (M3MEPEHNE) YACIbHON TEIIOTH TUIaBICHUS Jibaa. O0bsicHEHnE
SIBJICHHUH TUIABJICHUSI U KPUCTAJUTU3AIMHI HA OCHOBE aTOMHO-MOJIEKYJIIPHOTO YUEHHUS.
Pemenue 3amay, CBA3aHHBIX C BEIYMCICHUEM KOJIMYECTBA TEIJIO- ThI B MPOIECCax
TEIJIOTNIEPEIauy IPH IJIABJICHUU U KPUCTAJUTH3AIIMY, UCTIAPCHUU U KOHICHCAIINH.
AHanu3 cCUTyaluil NpakTUYECKOro MPUMEHEHHUS SIBJICHUHN TUIaBICHUS U
KPUCTAIIN3AIUH, HAIPUMED, MOJTYyYEHHE CBEPX- YUCTHIX MaTEPHAIOB, COJIEeBAast
rpenka u Jip.

AHanu3 paboThl U 00bACHEHNE MPUHIUIIA IEHCTBUS TEIUIOBOTO JIBUTATEs.
Brrunciienne KoJimuecTBa TeIIOThI, BBIACISIONIETOCS MTPU CTOPAaHUU Pa3TMUYHBIX
BU10B ToruiuBa, U KIT/[ nBurarers.

OOcyxIeHne SKOJTOTUYECKHX MOCIIEICTBUI UCTIOIB30BaHUS ABUTATENIEH
BHYTPEHHETO CrOpaHus, TEIJIOBBIX U TuipodiekTpocTaniuit (MC — skomorus,
XUMUS)

Pa3nen 7. daexkTpuyeckue 1 MAarHUTHbIE siBJeHHs (37 )

DJleKTpUYecKune
3apsiabl.
3apsiskeHHbIE TeJa
U uX
B3anMMo/JelicTBHe
(74)

Onexrpuzanus Tein. JBa poga
AIEKTPUUYECKUX 3apPsIIOB.
B3anmoneiicTBre 3apsyKeHHBIX Tell. 3aKOH
Kynona.

Onexrpuueckoe nosie. [TpuHnmn
CYNEPIO3UINH IIEKTPUUECKUX MOJEH.
Hocurenu snekrpudeckux 3apsaos.
DneMEHTApHBIN AIEKTPUUECKUH 3apsi.
Crpoenune atoma. IIpoBogHUKM 1
JUAJIEKTPUKA. 3aKOH COXPaHEHUS

HabroieHue v mpoBeIeHNE OTBITOB I10 3JICKTPHU3AIMH TEJI IPU COMMPHUKOCHOBEHUHU U
WHIYKIUEH.

Ha6nronenue u o0bsCHEHNE B3aUMOICHCTBUS OJHOUMEHHO U PAa3HOMMEHHO
3apsKCHHBIX TEI.

OO0ObsicCHeHHE TTPUHIINAIIA ASUCTBUS IeKTpockona. OObsICHEHHE SBICHUN
AIIEKTPU3ALUY TIPH COMPUKOCHOBEHHUH TeT U MHAYKIIMEH C UCTIOJIb30BAHUEM 3HAHUI
0 HOCHUTEIISX dJEKTPUUECKUX 3aPsIIOB B BEIIECTBE.

Pacnio3naBanue u 0ObsSCHEHUE SBJICHUM JIEKTPU3AINH B 110- BCETHEBHOM KU3HHU.
Habmtoienue 1 00bsICHEHNE OTBITOB, MILTIOCTPUPYIOMIUX 3aKOH COXPaHEHUS
AIEKTPUIECKOTO 3apsijia.




SJICKTPUYCCKOTI'O 3apsia

HaGnroneHue onpITOB 10 MOJICIUPOBAHUIO CUIIOBBIX JIMHUH 3JIE€KTPHUECKOTO OIS,
HccenenoBanue necTBUS MIEKTPUYECKOTO T10JI HAa IPOBOJIHUKYU U IUDIIEKTPUKHU

IHocTossHHBIN DNEKTPUYECKUN TOK. Y CIOBHUS Habroienue pa3nnyHbIX BUJIOB AEHCTBUS AIEKTPUUYECKOTO TOKA U OOHapyKEeHUE
JJIEKTPUYECKHU I CyILLIECTBOBAHUS MIEKTPUYECKOrO TOKA. JTUX BUJOB JICUCTBUS B IIOBCEIHEBHOM KU3HU.
TOK (20 4) M cTOYHUKN IOCTOSTHHOTO TOKA. [lefcTBus COopKa 1 uCHbITaHUE HIIEKTPUYECKOH 1IeNU OCTOSHHOIO TOKA.
3JIEKTPUUECKOr0 TOKa (TEIJIOBOE, H3mepeHue CHibl TOKa aMIIEpMETPOM.
XMMHUYECKOE, MArHUTHOE). DIEKTPUYECKUN W3MmepeHue 27eKTpUYECKOro HanpshkeHus BojapTMeTpoM. [IpoBenenne n
TOK B )KMJIKOCTSIX U ra3ax. 00BSICHEHUE OIBITOB, JEMOHCTPUPYIOLINX 3aBUCUMOCTb JIEKTPUUECKOTO
Onexrpuueckas nemnb. Cuia Toka. COIIPOTHUBIICHHUS IIPOBOJHMKA OT €r0 JUIMHBI, IIJIOIIAU IOIEPEYHOT0 CEYCHUS U
Onekrpuueckoe HanpskeHue. ConpoTusie- Marepuana.
HUE IIPOBOJIHUKA. Y IeJIbHOE CONpoTuBiIeHUe | McciienoBanne 3aBUCMMOCTH CHIIBI TOKA, IPOTEKAKOLIET0 Yepe3 pe3UCTOop, OT
BenlecTa. 3akoH OMa JJi yyacTKa Lenu. COIPOTHUBIICHHUSI PE3UCTOPA U HANPSKEHUS Ha PE3UCTOPE.
[TocnenoBarenpHOE ITpoBepka npaBuiia CII0KEHUS HAIIPSHKEHNUI TIPU IIOCIIEA0BATEIbHOM COCIMHEHUN
Y TIapajuIeIbHOE COCIUHEHHUE IPOBOJHUKOB. | JIBYX PE3UCTOPOB.
PaboTa 1 MOIIHOCTb 3JIEKTPHUUECKOTO TOKA. ITpoBepka npaBuiIa AJIs CUIIBI TOKA IIPY NTAPAJIIIEIIBHOM COEAMHEHUH PE3UCTOPOB.
3akoH /[xoynsa—JleHna. DneKTponpoBoa- Ka | AHanu3 CUTyalui OCIEN0BAaTENbHOIO U IapalIEIbHOTO COEINHEHUS IIPOBOJIHUKOB
U TIOTPEOUTENHN AIIEKTPUIECKON SHEPTUH B B JIOMAIIIHUX JJIEKTPUYECKUX CETSX.
OBITY. Pemenue 3aa4 ¢ ucnonp3oBanrueM 3akoHa Oma u popmyn pacdéra aIeKTpUYECKOro
KopoTtkoe 3aMbIkanne CONPOTHUBIICHHUS IIPU NIOCIIEIOBATENb- HOM U NTAPAJIEIbHOM COECIMHEHUH
IIPOBOJITHHUKOB.
Onpenenenne paboThl AIEKTPUUECKOTO TOKA, IPOTEKAIOIIET0 Yepe3 Pe3ucTop.
OmnpeneneHre MOIHOCTH JIEKTPUUECKOTO TOKA, BBIIEIEMON HA PE3UCTOPE.
HccenenoBanune 3aBUCUMOCTH CHIIBI TOKA Y€PE3 JIaMIIOUKY OT HAIPsKCHUS Ha HE.
Omnpenenenne KIIJ[ narpeBaTens.
HccnenoBanue nmpeoOpa3oBaHus SHEPTUH MIPH MOIBEME TPY3a AIEKTPOABUTATENEM.
OO0BsicHeHHE YCTPONCTBA U MIPUHIIMTIA JIEHCTBUSI TOMAITHUX
AIIEKTpOHArpeBaTebHbIX TPUOOPOB.
OObsicHeHHEe TPUYUH KOPOTKOTO 3aMbIKaHUs U MPUHIIUIA JEHCTBUS MIIaBKUX
MIPEAOXPAHUTEIICH.
Pemenue 3anau ¢ ucnonp3oBanueM 3akoHa /[xoyns—IJlenna. Habnronenue
BO3HMKHOBEHHUs DJIEKTPUYECKOTO TOKA B KUJ- KOCTH
MarHHTHEbIe ITocTostHHBIE MarHuThL. B3anmonencreue HccenenoBanne MarHUTHOTO B3aUMOJEHCTBUS IIOCTOSIHHBIX MarHUTOB.

siBjieHus (6 u)

IMOCTOSTHHBIX MarHUTOB. MarHuTHOE I0JIE.

I/I3yqu1/Ie MAarauMTHOI'O IT0JISA MMOCTOSAHHBIX MAarHuTOB ITPU UX O6’be,I[I/IHeHI/II/I u




MarnuTHOe 1ose 3eMJIM U ero 3HaYeHue s
KHU3HU

Ha 3emie. OnbIT DpcTena. MaruutHoe nose
AJIEKTPUYECKOro ToKa. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHHKE.

JleficTBHe MarHUTHOTO IOJISI HA TPOBOJHUK C
TOKOM.

DJEeKTPOABUTATEIb TIOCTOSTHHOTO TOKA.
Hcnonp30BaHue IIEKTPOABUTATEICH B
TEXHUYECKHUX YCTPOUCTBAX

U Ha TPAaHCTIOPTE

pa3eIeHuN.

IIpoBeneHuE ONBITOB IO BU3YAJIM3ALUHU 1011 [IOCTOSIHHBIX MArHUTOB.

N3yuenue sBiIeHNUs HAMAarHUYMBAaHKA BeulecTsa. MccnenoBanue nencTBus
AJIIEKTPUYECKOT0 TOKA HA MATHUTHYIO CTPEJIKY.

IIpoBeneHuE ONBITOB, IEMOHCTPUPYIOIIUX 3aBUCUMOCTD CHJIBI B3AUMOICHCTBUS
KaTyIIKX C TOKOM ¥ MarHuTa OT CUJIbI U Ha- IIPABJICHUS TOKA B KaTYIIKE.

AHain3 cUTyalui NpakTUYECKOro MPUMEHEHUS 3JIEKTPOMArHUTOB (B OBITOBBIX
TEXHUYECKUX YCTPOUCTBAX, IPOMBIIIJIEHHOCTH, MEUILIUHE).

W3y4eHne neicTBYsI MArHUTHOTO I0JI HA IIPOBOJHUK ¢ TOKOM. M3ydeHue nelictBus
AJIEKTPOIBUTATEIIS.

N3mepenne KII/ anekTpoasuraTenbHON ycTaHOBKH. Pacrio3HaBaHne U aHanu3
pa3IMYHbIX IPUMEHEHUN AJIEKTPOIBUraTeliel (TpaHCIOPT, OBITOBBIE YCTPOMCTBA U

Ap.)

JIeKTPOMArHUT
Hasi MHAYKIUS
(44)

OmnbiTel Dapajes. SBneHue
3JIEKTPOMAarHUTHOM MHAYKUuu. [TpaBuno
Jlenra.

DnekTporeHeparop. CrocoObl MOTydeHUs
ANEKTPUUECKON SHEPTUU. DIEKTPOCTAHIINHI
Ha BO30OHOBJISIEMBIX UCTOYHUKAX YHEPTUU

OMBITEI IO HUCCIICIOBAHUIO SABJICHHA SHGKTpOMaFHHTHOﬁ HHAYKIOHU: UCCIICAOBAaHUC
W3MEHEHMI 3HAUYCHUS U HaIllpaBJICHUA UHAYKIIUOHHOTO TOKa

Pe3epBHoe Bpems (3 1)

9 kaacc (102 gaca)

Temaruueckuii
0J10K, TeMbI

OcHoBHOE CoAECpKaAHUEC

OcHoBHbIE BU/bI 1eSITeJIbHOCTH YUalIUXCH (HA yPOBHe YUeOHBIX /ieiicTBHIl)

Pazgen 8. Mexannueckue siiaeHus (40 4)




MexaHnnueckoe
JBHIKEHHE U
CIIOCOOBI €ro
onucanus (10 4)

Mexannueckoe aBuxkeHue. MarepuaibHas
TOYKa.

Cucrema orcuéra. OTHOCUTENBHOCTh
MEXAHUUYECKOTO JIBH)KEHUS.

PaBHOMEpPHOE ITPAMOIIMHEVNHOE IBUKEHHUE.
HepaBHomepHoe npsiMOJIMHEITHOE
nBrkeHue. CpeHss 1 MTHOBEHHAs
CKOPOCTb TeJla IPU HEPABHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHOoycKkOpeHHOE
npsiMOJIMHENHOe 1BrkeHue. CBoOoaHOe
najicHue.

Onpitel ["anunes.

PaBHOMEpPHOE IBUJKEHUE IO OKPYKHOCTH.
[Tepuon 1 yactora oOpaleHuUs.

JIuneiiHas 1 yriosas CKOPOCTH.
[{eHTpOCTpEMUTENBHOE YCKOPEHHE

AHanu3 u 00CyXJIeHHE PA3INYHBIX TPUMEPOB MEXAHUYECKOTO ABHIKEHHUS.
OO6cyxaeHne TpaHuLl TPUMEHUMOCTH MOJIENIN «MaTepUalIbHAs TOUKay.

Onucanne MEXaHUYECKOTO IBKCHHS Pa3IMYHBIMU crioco0amu (ypaBHEHHE,
Tabnuna, rpaguk).

AHan3 KU3HEHHBIX CUTYallui, B KOTOPBIX MPOSBISETCS OTHOCUTEILHOCTh
MEXaHUYECKOTO JIBU)KECHUS.

HaGnroneHne MexaHM4ecKoro ABMKEHMsI TeJla OTHOCUTENBHO Pa3HbIX TEJl OTCYETA.
CpaBHeHue yTel U TPaeKTOPUHA ABMIKEHHSI OJTHOTO U TOT'O )K€ TeJla OTHOCUTEIbHO
pasHbIX TEJ OTCUETA.

Amnanus texcta ["anmmiest 00 OTHOCUTETBLHOCTH JBHKEHUS; BBIITOJTHEHNUE 33JaHUH 110
TEKCTY (CMBICIIOBOE YTEHHUE).

Omnpenenenue cpeiHel CKOPOCTH CKOJIbXEHUS OpycKa WIIM JBUKEHUS ILIapHKa 110
HAKJIOHHOM INIOCKOCTH.

AHanu3s u o0cyxaeHre crioco00B MPUOIMKEHHOTO ONPEAEICHUsS MTHOBEHHOM
CKOpOCTH.

OnpezaeneHyre CKOPOCTH PABHOMEPHOT'O JIBUKEHHUS (IIapUKa B XKUJIKOCTH, MOAEIH
AJIEKTPUYECKOI0 aBTOMOOWIIA U T. I1.).

Omnpenenenue nMyTy, IpORAEHHOIO 32 JaHHBIN IPOMEXKYTOK BPEMEHHU, U CKOPOCTHU
Tena 1o rpaguKy 3aBUCMMOCTH ITyTH PABHOMEPHOTO JBUKEHUS OT BPEMEHHU.
OO6cyx1eHre BO3MOXKHBIX TPUHIIMIIOB AEMCTBUSI IPUOOPOB, U3MEPSIOLIUX CKOPOCTh
(cimIOMEeTpOB).

Bbruucnenne myTd W CKOPOCTH TIPH PABHOYCKOPEHHOM IMPSIMO- JIMHEHHOM
JIBIDKEHUH Tela.

Onpenenenre NPONWIEHHOIO IYTH M YCKOPEHHUs MABWXKEHMSI Tena Mo rpaduky
3aBHCHUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO MpPSIMO- JTMHEHMHOIro JBMKEHUS Teia OT
BPEMEHH.

OrnpeziesieHre YCKOpPEHUs Tea MpU PaBHOYCKOPEHHOM JIBI)KEHUH 10 HAKJIOHHOU

IIJIOCKOCTH.
W3mepenue nepuojia ¥ 4acTOThI OOpaleHHsl Tejla 110 OKPYKHOCTH.

Omnpenenenre CKOpOCTH PaBHOMEPHOTO JIBHKEHUS TeNa M0 OKPY>KHOCTH.

Pemenue 3amau Ha onpeseneHne KHHEMAaTHUYEeCKIX XapaKTEPUCTHK MEXaHUIECKOTO
JBUKEHUS Pa3TUYHBIX BHJIOB.

PacnioznaBanue v npuOIMKEHHOE OMMCAHUE PA3ITUYHBIX BHIOB MEXaHUYECKOTO

JBUKEHUS B PUPOJIE U TEXHUKE (Ha MpUMepax cBOOOJHO MaaloluX Te,
JIBUKEHUS )KUBOTHBIX, HEOECHBIX T€J, TPAHCTIOPTHBIX CPEJICTB U JIp.)




B3aumoaeiicTBue
Tea (20 v)

Ilepssiit 3akoH HbroToHa. Bropoit 3akoH
Herorona. Tperuit 3akon Herorona.
[IpuHIUMI Cyneprno3uuuu CUiI.

Cuia ynpyroctu. 3akoH ['yka. Cunia TpeHus:

CHJIa TPEHHS CKOJIBKCHUS, CUJIa TPEHUS
HIOKOSI, APYTHE BU/IBI TPSHUSI.

Cuua TSHKECTH 1 3aKOH BCEMHPHOTO
TATOTEHHS. Y CKOpEHHE CBOOOIHOTO
najeHus. /IBIkeHne mIaHeT BOKpYr
Comnnua. IlepBast kocMHuuecKas CKOPOCTb.
Hesecomocts u neperpysku. PaBHoBecue
MaTepuaIbHOW TOUKHU. AOCOIIOTHO TBEPAOE
Teno. PaBHoBecue TBEPAOro Tea ¢
3aKpeIUIEHHOI OChIO BparieHus. MOMEHT
cuibl. LleHTp TshkecTn

HabGnronenue u 00Cy»/1eHUE ONBITOB C IBUKECHUEM TeJla PH YMEHBIIICHUH BIUSHUS
JPYTHX Tell, IPENATCTBYIOIIMNX ABH)KEHHUIO.

AHanu3 Tekcra ['anuies ¢ onucaHueM MBICIEHHOTO SKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH MHEPLIMH; BBIIIOJIHEHNUE 3aJaHU 110 TEKCTY (CMBICIIOBOE
YTEHHUE).

OO6cyxeHre BO3MOXKHOCTH BBITTOJIHEHHUS 3aKOHA MHEPLUHU B PA3JIMYHBIX CHCTEMaX
OTCYETA.

Habmonenue u 06cyxieHne MeXaHnueCcKuX sIBJICHUHN, MPOUCXOIAIINX B CUCTEME
otcuéra «Tenexkay npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIIBHO
KaOnHeTa PU3UKH.

JlelicTBUA ¢ BEKTOPAMH CUJI: BBIITOJIHEHUE 3aJaHU MO CIIOKEHUIO U BBIYUTAHUIO
BEKTOPOB.

Habnronenue u/unu mpoBeIeHNUE ONBITOB, IEMOHCTPUPYIOIIUX 3aBUCUMOCTh
YCKOPEHHUS Teja OT IPUJIOKEHHON K HEMY CHUJIbI U MACChl Tea.

AHanu3 u 00bSICHEHHE SBJICHUH C MCIIOJIb30BaHWEM BTOpPOro 3akoHa HproToHa.
Pewenue 3aau ¢ ucnosib30BaHUEM BTOPOro 3akoHa HpIOTOHA U MpaBuiia CI0KEHUs
CHUJL.

Omnpenenenne KECTKOCTU MPYKUHBI.

AHanu3 cuTyaiuii, B KOTOPbIX HAa0JII0al0TCs yrpyrue nedopmanuu, u ux
00BsICHEHHUE C UCIIOJIb30BaHNEM 3aKoHa ['yka.

Pemenue 3amau ¢ ucnosib3oBanreM 3akoHa ['yka.

HccnenoBanue 3aBUCMMOCTU CHIIBI TPEHUS CKOJIBKEHUS

OT CHJIbI HOpMaJIbHOTO AaBieHus. OOCyKaeHNne pe3yIbTaTOB UCCIIEI0BAHMS.
Onpenenenue ko3 duiineHTa TpeHus cKoabkeHus. Mi3aMepenue cuiibl TpeHus
TIOKOS.

Pemenue 3a1au ¢ ucnoyib30BaHUEM (HOPMYJIBI TSI CUIIBI TPEHUS CKOJIbKEHHUS.
AHanu3 ABMXKEHHUS TEJN TOJBKO MOJT IEUCTBUEM CHIIBI TSKECTH — CBOOOIHOTO
MaJeHUs.

OO0bsicHEeHHE HE3aBUCHMOCTH YCKOPEHHUsI CBOOOAHOIO MaJCHUsI OT MAacChl Teja.
OreHka BEJIMYMHBI CUJIBI TATOTEHUS, IEHCTBYIOIIEH MEX 1y IBYMs TesaMu (st
pa3HBIX Macc).

AHau3 IBMKEHUS] HEOSCHBIX TeJ MO/ JIeCTBUEM CHIIBI TATOTEHHS (C
UCTIOJIb30BAHUEM JIOTIOJIHUTEIBHBIX HCTOYHUKOB HH(POPMAITUH).




Pemenue 3a1a4 ¢ UCIOJIb30BaHUEM 3aKOHA BCEMUPHOTO TATOTEHUS U (POPMYJIBI IS
pacy€ra CUIIbI TSKECTH.

AHajau3 OpUIHHAIBHOTO TEKCTA, ONMCHIBAIOIIETO MPOSIBIEHUS 3aKOHAa BCEMUPHOIO
TATOTEHUS; BBIIIOJHEHHE 3a/IaHUM 10 TEKCTY (CMBICIOBOE UTEHUE).

HaGumtoneHune u 00CyKaeHUE ONBITOB 10 U3MEHEHHIO BEca Tella IPU YyCKOPEHHOM
JBUKCHHH.

AHanu3 yci0BUM BOSHUKHOBEHHS HEBECOMOCTH U II€pe- IPY3KH.

Pemenue 3aa4 Ha onpezesieHUE Beca Tejla B pa3JINYHbIX YCIOBUSAX.

AHanu3 cw, AEUCTBYIOLIMX Ha TeJlo, IOKosIeecs Ha onope. OnpezneneHue neuTpa
TSYKECTU PA3JIMYHBIX TEI

3akoHbI coxpa
HeHus (10 4)

Nmirynsce Tena. 3meHenue umiryisca.
Hmnynbc cuiibl. 3aKOH COXpaHEHUS
uMIyiabca. PeakTuBHOE IBUKEHHE.
Mexanunueckas paboTa u MOIIHOCTb. PaboTta
CHWJI TSDKECTH, YIIPYTOCTH, TpeHHUs. CBs3b
SHEpPruu u paboThl.

IToTenumanbHas YHEPTUs Tea, MOIHATOIO
HaJl IOBEPXHOCTHIO 3eMiH. [loTeHnnanpHas
DHEPTHUs CKATON MPYKUHBL.

Kunernueckas sueprus. Teopema o
KMHETUYECKOU DHEPIUH.

3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH

Habnronenue u 00CyxeHne ONBITOB, JEMOHCTPHPYIOIINX Nepeaady UMITYJIbCa TTPU
B3aMMOJICHCTBUU T€J, 3aKOH COXPAHEHMSI UMITYJIbCA ITPH a0COJIIOTHO YIPYIOM U
HEYIPYroM B3aUMOJIEHCTBUU TEIL.

AHanu3 cCUTyaluil B OKpY’KarOILEeH )KU3HH C UCIIOJIb30BaHUEM 3aKOHA COXPaHEHUS
MMITYyJIbCA.

PacriozHaBaHue BICHUS PEAKTUBHOTO JBM)KEHUS B rpupojie U TexHuke (MC —
ouonorus).

IIpuMeHeHne 3aKk0Ha COXpaHEHUsT UMITYJIbCA I pacdyéra pe3yabTaToB
B3aMMOJICHCTBUS TeJ (Ha MpUMepax HEyNpyroro B3auMoI€HCTBUSA, YIIPYroro
LEHTPAJIbHOTO B3aUMOJEHCTBHS IBYX OJJMHAKOBBIX TEJ, OAHO U3 KOTOPBIX
HETOJIBUYKHO).

Pemrenue 3a1a4 ¢ UCIIOJIB30BaHUEM 3aKOHA COXPAHEHUS UM- I1yJIbCA.
Onpeznenenne pabOThl CHIIBI YIIPYTOCTH MPH MOABEME Ipy3a ¢ UCTIOIb30BaHUEM
HEMOABMKHOTO U TOABHKHOTO OJIOKOB.

N3mepenne MOLHOCTH.

W3mepenne noTeHIMaIbHOM SHEPTruu yIpyro AeopMUpPOBaH- HOW MPYKUHBI.
N3mepenne KNHETHYECKON YHEPTUHN Teja MO JUIMHE TOPMO3HOTO ITyTH.
DKCIIEpPUMEHTAIbHOE CPAaBHEHUE N3MEHEHHSI IOTEHIHAILHON U KWHETUYECKON
SHEPTUi Teja NPH JIBHKEHHUH 110 HAKIIOHHOW IJIOCKOCTH.

OKcrnepuMEHTaJIbHAs TPOBEPKA 3aKOHA COXPAHEHUSI MEXaHUUECKON SHEPTUU IIPU
CBOOOJTHOM Ta/IEHUH.

IIpuMeHeHne 3aK0HA COXPaHEHUS MEXaHUYECKOM SHEPTUU I pacyeéra
IIOTCHIMAIbHOW ¥ KHHETUYECKOM 3HEprul Tena. Pemenne 3a1a4 ¢ UCIOJIb30BaHUEM




3aKOHa COXpPAaHCHU MEXaHUYECKOM OHCPIruun

Pa3nen 9. Mexanuyeckue kojied0anus u BoJaHbI (15 1)

Mexanunueckue
Kosieoanus (7 1)

Konebarensuoe nemxenne. OCHOBHBIE
XapaKTEPUCTUKU KOJICOaHUM: TIEPHO/I,
4acToTa, aMIUTATyAa. MaTeMaTuiecKuil u
NpY)KUHHBINA MasTHUKH. [IpeBparienne
SHEPTrUH MPU KOJICOATETLHOM JIBUKCHHH.
3aryxaromue Konebanus. BeiHyX1eHHbIE
koJieOanusi. Pe3onanc

HaGmoienue koyiebaHuit Mo JSHCTBUEM CHJT TSDKECTH M YIPYTOCTH B OOHApY)KEHUE
110JIOOHBIX KOJICOAHUH B OKPY)KAIOIIEM MHUPE.

AHanu3 xonebaHuil rpy3a Ha HUTH U Ha npyxuHe. Onpe/elieHne 4acToThl
KoJIeOaHUH MaTEeMaTHYECKOTO M MPYKUHHOTO MasTHUKOB.

Habmroienue u oObsicCHeHUE SIBJICHHSI pe3oHaHca. VccinemoBanue 3aBUCUMOCTH
nepuo/ia KojaeOaHuii MOIBEIIEHHOTO K HUTH I'py3a OT JUIMHBI HUTH.

[TpoBepka HE3aBUCUMOCTH IEPHO/Ia KOJICOaHHH Irpy3a, TIOBEIICHHOTO K JICHTE, OT
MacchlI Tpy3a.

HaOnroenue u 00Cy»xIeHUE ONBITOB, IEMOHCTPUPYIOLIMX 3aBUCUMOCTb MIEPUOJIa
KOJICOAHUH TIPYKMHHOTO MasiTHUKA OT MACChI TPy3a U )KECTKOCTHU TPYKUHBI.
[TpuMeHeHHe MaTEeMaTHYECKOTO U TIPYKUHHOTO MasiTHUKOB

B Ka4eCTBE MOJICIICH ISl OTUCAHUsI KOJICOAHH B OKPYIKAFOIIIEM MHPE.

Pemenue 3amay, CBA3aHHBIX C BEIYMCICHUEM WM OIICHKOM 4acTOTHI (TIeproa)
KoaeOanui

MexaHuuyecKue
BOJIHBI. 3BYK (8 4)

CBolicTBa MeXaHUYECKUX BOJIH. JlimHA
BOJIHBI. Mexa- HU4eCcKue BOJIHBI B TBEPIOM
TeJe, CECHCMUYECKHUE BOJIHBI.

3ByK. 'poMKOCTB 3ByKa

1 BbICOTa TOHA. OTpakeHUE 3BYKa.
Wudpa3Byk u yabTpa- 3ByK

OO6Hapy’keHre U aHaJIu3 BOJIHOBBIX SIBJICHUM B OKPYXKaIOIIEM MUPE.

Hab6nronenue pacipocTpaneHus IPOI0JIbHBIX U IMOMIEPEUYHBIX BOJIH (HA MOJIETN) U
oOHapy’KeHHe aHAJIOTUYHBIX BUI0B BOJH B IIPUPO/IE (3BYK, BOJSHBIE BOJIHBI).
Brruncnenue JIMHbBI BOJHBI U CKOPOCTH PAaCIIPOCTPAHEHUS 3BYKOBBIX BOJIH.
DKCIIEpUMEHTAIIBHOE ONPEEIIEHUE IPAHUL] YaCTOTHI CIBIIINMBIX 3BYKOBBIX
KoJIeOaHu .

Habmto1eHne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI (B TOM UHUCIIE C
MCIIOJIb30BAaHNEM MY3bIKAJIbHBIX HHCTPYMEHTOB).

Habmoienue u 00bsicHeHNE SIBJICHHS aKyCTHUYECKOTO Pe30- HaHCa.

AHaJIN3 OpUTHHAIBHOTO TEKCTA, MOCBAIEHHOTO NCIIOJIb30Ba- HUIO 3BYKa (MK
yIABTPa3ByKa) B TEXHUKE (3XOJIOKALMS, YIBTPAa3BYK B MEAULIMHE U JP.); BBIIOJIHEHUE
3aJJaHUM TI0 TeK- CTY (CMBICIIOBOE YTEHHUE)

Pa3nen 10. DinekTpoMarHuTHoe 1MoJie ¥ 3JIeKTPOMATHUTHbIE BOJIHBI (8 1)

JIeKTPOMATHUTH
oe noJie u
3JIEKTPOMATHUTH
ble BOJIHBI (6 1)

DJIEKTPOMArHuTHOE MOJIE.
aﬂeKTpOMaFHI/ITHI)Ie BOJIHBI.
CBolicTBa 3JIEKTpOMarHuTHHIX BOJIH. [1Ikana

[TocTpoenue paccyxaeHunii, 000CHOBBIBAIOIINX B3aUMOCBSI3b JIEKTPUUECKOTO U
MAarduTHOTO ITOJIEH.
DKCIEepUMEHTATLHOE H3YUEHUE CBOWCTB JIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE C




AJIEKTPOMArHUTHBIX BOJH. Vcmonp3oBaHue
AIIEKTPOMATHUTHBIX BOJIH JIJIsi COTOBOM
CBSI3H.

DJeKTpOMarHuTHasi Ipupoa CBeTa.
CkopocTb cBera.

BonnoBrie cBOMCTBA cBETa

MOMOIIBI0 MOOUIIBHOTO Tele- JOHA).

AHann3 peHTIeHOBCKMX CHUMKOB Y€JIOBEUECKOTO OpPTaHu3Ma.

AHaIn3 TEKCTOB, OMMCHIBAIONIUX MPOSIBICHUS YIEKTPOMATHUTHOTO U3JTYUCHUS B
MIPUPOJIC: KUBBIC OPTraHU3MBI, U3ITy4eHUSI HEOSCHBIX TeJT (CMBICIIOBOE YTECHUE).
Pacnio3naBanue v aHaIM3 pa3InIHBIX IPUMEHEHHA YJIEKTPOMArHUTHBIX BOJIH B
TEXHUKE.

Pemrenue 3amau ¢ ucnosib3oBaHreM GOPMYIT Ut CKOPOCTH AIIEKTPOMArHUTHBIX
BOJTH, JUTMHBI BOJIHBI U YaCTOTHI CBETA

Pa3nen 11. CeroBble siBienus (15 u)
3AKOHLI Hcrounuku ceera. JIyueBas MOJeNb CBETA. Habito1eHue onpITOB, AEMOHCTPUPYIOLIUX SIBICHUE IPSIMOJIMHEHHOTO
pacnpocrpanenus | [IpaMonuneiiHoe pacpocTpaHEHUE CBETA. pacrpocTpaHeHHs CBeTa (BOSHUKHOBEHUE TEHH U TIOJTY- TEHH), M UX HHTEPIIPETAIIHS
cera (6 1) 3armenus Connua u JIyasl. OTpaxenue C UCMOJIb30BAHUEM MOHATHUS CBETOBOI'O JIy4a.
cgeta. [Imockoe 3epkano. 3aKoH OTpaKEHUS OObsicHEeHHE U MOJICTMPOBAHKUE COJIHEYHOTO U JIYHHOTO 3aTMEHHIA.
CBeTa. HccnenoBanue 3aBUCMMOCTH yIJIa OTPAKEHHsI CBETOBOTO JIyua OT yrija MajaeHusl.
[Ipenomiienue cBeTa. 3aKOH MPEIOMIICHUS W3ydeHue cBOMCTB U300paskeHus B INIOCKOM 3epkane. Habmonenue u o0bsicHeHue
CBeTa. OTIBITOB TIO TIOJTYYEHUIO N300paKEHUI B BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[TonHOE BHYTpEHHEE OTpasKEHHUE CBETA. Hab6nronenue u 00bsICHEHNE ONBITOB T10 MPEIOMIICHHUIO CBETA HA TPAHULIE
Mcronp30Banne BHYTPEHHETO OTPaKEHUS B Pa3IUYHBIX CPE, B TOM YHCIIE OIBITOB C MOJHBIM BHYTPEHHUM OTPAKECHUEM.
ONITUYECKHUX CBETOBOIAX HccnenoBanue 3aBUCUMOCTH yTJIa MPETOMIICHHUS OT YIJIa TTaIeHHUs CBETOBOTO JTy4ya
Ha TPAHHIIE «BO3TYX—CTEKIIO».
Pacnio3naBanue siBIeHUN OTPAKEHUS U TTPETOMIICHHUS CBETA B MOBCETHEBHOM KU3HHU.
AHanu3 u 00bSICHEHHE SBIICHUS ONTUYECKOT0 MUPaKa.
Pemenue 3a1a4 ¢ MCMONb30BaHUEM 3aKOHOB OTPa)KEHUS U TIPEJIOMIICHHS CBETa
JIRH3eL i Jlunza, xon myueit B muH3e. OnrTuyeckas [Tomy4yeHnue n300pakeHUit ¢ TOMOIIBIO COOUPAIOIIEH U PAaCCEHBAIOIIEH JTUH3.
ONTHYECKHUEe cucrema. Ornpenenenne POKyCHOTO PACCTOSIHUS M ONTHYECKOW CHITBI COOMpPATOIEH JIMH3BI.
npudopswl (6 9) OnTrueckue mpuOOPHI: hoToarnmapar, AHam3 ycTpoCTBa U MPUHIIHIIA ICHCTBHSI HEKOTOPBIX ONITHYECKUX MPHOOPOB:
MHUKPOCKOTI doroanmapara, MUKPOCKOTIa, TEJIECKOIa
U Teneckorn. ['71a3 kak onTuyeckas cucrema. (MC — 6uosnorusi, acCTpOHOMHUS).
brnu3opykocTh U 1aIbHO30PKOCTD AHanu3 SBICHUI OIM30PYKOCTH U 1aTbHO30PKOCTH, TPUHIIUIIA ASHCTBHS OYKOB
(MC — Guomnorusi)
PasiosKeHRe Paznoxenue 6enoro cera Hab6nronenue o pasnoxkeHuto 6eoro ceera B criektp. Habmonenne u oObsicHeHNE

0eJIOTO0 CBEeTAa B
crektp (3 4)

B ciekTp. OnbiTel HetoToHa. Cnoxkenue
CHEKTPaJbHBIX IBETOB. [lucriepcus cBera

OTIBITOB TI0 TIOJIYYEHHIO OEJIOTO CBETa MPH CIIOKEHUU CBETA PA3HBIX IIBETOB.
[IpoBeneHune u 00bICHEHUE OIBITOB MO BOCIPHUATHIO IIBETA MIPEIMETOB IIPU UX




HAOII0IEHUH Yepe3 IIBETOBbIC QUIBTPHI (IBETHBIC OUKH)

Pa3nen 12. KBanroBbie siBienus (17 4)

Hcnyckanue u
NOrJIoLIeHUue
cBeTa atomom (4

1)

Omneitel Pe3epdopna u mane- tapHas
MOJIEJIb aTOMa.

Mognens atoma bopa. Ucniyckanue u
MOTJIOIIEHHNE CBETa aTOMOM. KBaHTHI.
JInnelyaTeie CIIEKTPBI

O6cyxnenue nenu onbIToB Pezepdopaa mo ucciaenoBaHuio aTOMOB, BBIIBUKEHUE
TUIIOTE3 O BO3MOYKHBIX pe3yJIbTaTax

OTIBITOB B 3aBUCUMOCTH OT MPEJIIOJIaraéMOro CTPOEHHS aTOMOB, (POPMYIHpPOBAHUE
BBIBOJIOB M3 PE3YJIbTATOB OIBITOB.

OO0cyxIeHre TPOTUBOPEUHH TIIAHETAPHON MOJCI aTOMa U OCHOBAHUH IS
runote3sl bopa o crarmoHapHBIX OpOUTAX 3JIEKTPOHOB.

Habiro/1eHue CIUIOIIHBIX U JINHEHYAThIX CIIEKTPOB U3JIyUYEHUs PA3IMUHBIX BEIIECTB.
OObsicHEHNE TMHEWYATBIX CIIEKTPOB U3ITYYECHHUS

Crpoenue
aTOMHOI0 siApa (6

1)

PannoaktuBHOCTh. Anb(a-, 6eTa- u
ramma-usirydeHus. CTpoeHrue aToOMHOIO
anpa. HykioHnHas MoJenb aToMHOrO sapa.
N3oronsl. PagroakTuBHBIE PEBpaICHUS.
Ilepnon nomypacnana.

JleficTBHs paqOAKTUBHBIX U3J1y4YE€HUN Ha
JKVBBIC OpPTraHU3MBI

OO6cyxaeHre BO3MOXKHBIX TMIIOTE3 0 MOJAEISAX CTpoeHus siapa. OnpeaeneHue
cocTaBa A/ep 10 3aJJaHHbIM MacCCOBBIM U 3apsJ0BbIM YHCIIaM U IO NOJOXKEHUIO B
nepuouieckoil cucreme snemeHToB (MC — xumus).

AHaau3 U3MEHEHUs COCTaBa Sipa U €ro MOJIOKEHUS! B IEPUOJINYECKON CUCTEME ITPU
a-paguoaktuBHOCTH (MC — xumus).

HccnenoBanue TpeKOB a-4acTHIl 110 TOTOBBIM (oTorpadusm. OOHapykeHue u
U3MEpEeHUe paJuallMoOHHOro (JOHA C MOMOIIBIO JO3UMETPA, OLIEHKA €ro
MHTEHCUBHOCTH.

AHain3 6MOJOrHYeCKUX U3MEHEHUH, MPOUCXOIAIINX 101 ACHCTBUEM
pannoakTuBHbIX u3nydeHuit (MC — Guonorus). Mcnonb3oBaHue paJOaKTUBHBIX
usnyyenuit B menunune (MC — Ouonorus)

SinepHble peakuumn
(79)

SAnepHble peakiuu. 3aKOHbI COXPAHEHUS
3apsI0BOrO U MACCOBOIO YHCEN. DHEPIus
CBSI3M aTOMHBIX siziep. CBS3b Macchl U
sHepruu. Peakiyu cuHTe3a u AeIeHus saep.
HcTtounuku sHeprun CoaHa U 3BE31.
SnepHas sHepreTuka

Pemenue 3a1a4 ¢ nCnoyib30BaHUEM 3aKOHOB COXPAHEHHUSI MAaCCOBBIX U 3apsAOBbIX
YHCeJl Ha OIpe/IeJIeHHE PE3yJIbTAaTOB SIIEPHBIX PEAKIINA; aHAIN3 BO3MOKHOCTH WIIH
HEBO3MOKHOCTH SIIEPHON PEAKIIUH.

OreHka PHEpruM CBSI3U SAEp C UCIONIb30BaHUEM (POpMyIbl DHHIITEHHA.
OO6cyxaeHne NepcreKTHB UCIOIb30BaHUS YIIPABIIEMOr0 TEPMOSICPHOTO CHHTE3A.
OO6cyxaeHne NPeuMyIIeCTB U KOJIOTHYECKHUX MPOOIIeM, CBSI3aHHBIX C SJIEPHOM
sHepreTukoit (MC — akonorus)

[HoBTOpUTENBbHO-00001IaKO M MOAYIb (9 1)

Cucremaru3anus
M 000011IeHne
NnpeaAMeTHOr 0
CO/IePIKAHMS

O06o01enue coepKaHus Kax10ro 13
OCHOBHBIX pa3/ieNioB Kypca (PU3UKHU:
MEXaHUYECKUE, TETJIOBBIE,

BrimonHenue yueOHbIX 3a7aHui, TpeOYIOIUX JeMOHCTPALMU KOMIIETEHTHOCTEH,
XapaKTEePU3YIOIIUX €CTECTBEHHOHAYUYHYIO IPAMOTHOCTb:
MIPUMEHEHHSI TOYYCHHBIX 3HAHUN JJI1 HAY9HOTO OOBSICHEHUS (PU3NIECKUX




SJICKTPOMArHuTHBIC, KBAHTOBBIC SIBJICHUS. SIBJICHUI B 0pr>1<a}01ueﬁ mpupoac n HOBCCHHGBHOﬁ KHN3HHU, a TaKKC BBIABICHUA

U OIBITA
AeATEeJHLHOCTH, Hayunslit MeTOZ IO3HAHUS U €T0 (U3NUECKUX OCHOB psiZla COBPEMEHHBIX TEXHOJIOTHIA;
NpUOOPETEHHOT O peanu3anys B GU3NYECKUX HCCICTOBAHUSAX. IIPUMEHEHHUsI OCBOEHHBIX YKCIIEPUMEHTAIBHBIX YMEHUN JUIS UCCIIEIOBAHUS
Ipu M3yHCHUH CBs13b (PM3HKHN U COBPEMEHHBIX TEXHOJIOTHI (bu3nUeCKUX SBICHHI, B TOM YHUCIIE JUISI IPOBEPKH TUIOTE3 M BBISBICHUS
BCero Kypca .
P B 00J1acTy nepeaayn nHGpopManuy, 3aKOHOMEPHOCTEH.

JHEPreTHKE, TPAHCIIOPTE Pemenne pacu€THbIX 3a7a4, B TOM YHCIIE NPEANOIAraloUX UCIIOJIB30BAHNE

(bU3MIeCKOil MOJIeM U OCHOBAaHHBIX Ha COZIEP- KAHUU Pa3IMYHBIX pa3zelioB Kypca
bu3uKH.
BeimonHenue 1 3ammra rpynnoBbIX WM HHIUBUIYaIbHBIX TPOSKTOB, CBA3aHHBIX C

coJiepskaHueM Kypca GU3UKU

KOPPEKIIMOHHAS PABOTA C OBYYAIOIIUMUCH ITPU U3YYEHUU YYEBHOI'O ITIPEJIMETA «®U3UKA»

Koppekunonnas pabota rpeaycMaTpuBaeT BBITIOJIHEHUE TPeOOBaHUM K pe3yibTaTam, onpeaenenasiv I'OC O00.

Koppekunonnas padora HanpaBiieHa Ha OCYLIECTBIEHNE UHMBUYalbHO-OPUEHTUPOBAHHOMN MICUXOJIOr0-II€AaroOrn4eCKON MOMOIIU JIETSAM C TPYIHOCTSIMU
B 00YYE€HUHU U COLMAIM3ALMU B OCBOCHUH ITPOTrPAMMbI OCHOBHOT'O 00111ero 00pa3oBaHMsl, UX COLUAIBHYIO aJalTalllI0 U JMYHOCTHOE CAMOOIIPEIEI EHUE.

Koppexkuyuonnas paboma obecneuusaem:

- BBISIBIICHHE UHIUBUYaJbHBIX 00pa30BaTeIbHBIX MOTPEOHOCTEH 00yUarOMINXCsl, HATPABICHHOCTH JTMYHOCTH, TPO(HECCHOHATBHBIX CKJIOHHOCTEH;

- YCIIEIIHOE OCBOCHHME OCHOBHOI 00111€00pa3oBaTebHON MpOrpaMMbl OCHOBHOTO OOIIET0 00pa3oBaHus, JOCTHKEHHE 00YYaIOIUMUCS C TPYIHOCTSIMH B
O00yUYeHUH U COIUAIU3AINY TTPEIMETHBIX, METANPEAMETHBIX U JINYHOCTHBIX PE3yIbTaTOB.

Koppexkyuonnas paboma cooepycum:

- JUAarHoCTHMYECKHE U KOPPEKLUHNOHHO-PA3BUBAIOLIME MEpPONPUATHS, OOECHEeUnBAIOIINE YJIOBICTBOPEHUE WHIMBUAYAIbHBIX 00pa30BaTEJIbHbBIX
moTpeOHOCTEN 00YJArOIINXCSI 1 OCBOEHHUE UMHU MTPOTpaMMbl OCHOBHOT'O 00I1IeT0 00pa30BaHMS;

- ycIIOBUSl O0Y4YEHHS] U BOCIHUTAHUS OOy4aroUIMXcs, METOAbl OOyYeHUS U BOCHHUTAHUSA, Y4eOHbIE MMOCOOUS M JUIAKTHUYECKHE MaTepuasbl, TEXHUUECKHE
cpezncTBa 00y4YeHHsI KOJUIEKTUBHOTO W MHAWBUAYAIEHOTO MOJIb30BaHMSI, 0COOCHHOCTH TPOBEICHHSI TPYIIIOBBIX ¥ HHIWBHUIYaIbHBIX KOPPEKIIMOHHO-PA3BUBAIOIINX
3aHATHI.

HanpagsiieHusi KOppeKIHOHHOM padoThI

Huaenocmuueckas paboma exkaouaem:

- BBISIBIICHUE MHUBUIYaTbHBIX 00Pa30BaTEIbHBIX MOTPEOHOCTEH 00YyJaIOIMUXCS C TPYAHOCTAMU B OOYUYEHUU U COLMATHM3AIMU MPU OCBOSHUH OCHOBH OI
00pa3zoBaTeNbHON IPOrPaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMs;

- OMpeiesieHNne YPOBHS aKTyaJlbHOTO Pa3BUTHS M 30HBI OJIMKalIIero pa3BUTUSL 00yJaronIerocst ¢ TPYIHOCTSIMU B OOYUYE€HUHU U COLIMATIN3alluH, BHISIBICHHE
PE3epPBHBIX BO3MOKHOCTEN 00yUaroIerocs;

- U3YYCHHE PA3BUTHS YMOIIMOHAILHO-BOJICBOM, TO3HABATEIHLHOM, PEYEBOM cep U TUIHOCTHBIX OCOOCHHOCTEH 00yUaIOInuXCs;



- U3y4€HHUE COLMATBbHON CUTYAllM Pa3BUTHI U YCIOBUI CEMEITHOIO BOCIIUTaHUS 00y4aroInXCs;

- U3y4€HUE aJJallTUBHBIX BO3MOXKHOCTEH M YPOBHS COLIMAIM3ALNN 00YJatOIUXCS;

- U3y4eHUE WHANBHIYyaTbHBIX 00pPa30BaTEIbHBIX M COLUATBHO-KOMMYHUKATUBHBIX MOTPEOHOCTEH 00yJaronInxcs;

MOHUTOPHHT YPOBHS M JMHAMHUKU DPa3BUTHA OOYYAIOMIMXCS, a TaKKe CO3MaHUS HEOOXOAMMBIX YCIOBHH, COOTBETCTBYIOIIMX WHAMBUIYAIbHBIM
00pa3zoBaTeNbHBIM MOTPEOHOCTSIM 00YUAIOMIUXCS ¢ TPYIHOCTSAMHU B 00YUEHUU U COLIMATH3AIINN;

- MOHUTOPHUHT IUHAMHKH YCIIEUTHOCTH OCBOEHHsI 00pa30BaTeIbHBIX IPOrPAMM OCHOBHOTO O0OIIET0 00pa3oBaHusI.

Koppexyuonno-pazeusarowas paboma exnrovaem:

- HCHOJb30BAHUE CIELUAIBHBIX METOJIMK, METOJOB M IPUEMOB OOyY€HHUs] B COOTBETCTBUU C 00pa3oBaTEIbHBIMHM MOTPEOHOCTSAMU OOYyYaroIIMUXCs C
TPYAHOCTSMHU B OOYYEHUHU U COLIMATM3ALINN;

- OpraHM3ALHUI0 U NPOBEICHUE MHAMBUIYAIBHBIX M T'PYMNIOBBIX KOPPEKIHMOHHO-PA3BUBAIOIIUX 3aHATHH, HEOOXOAUMBIX JUIS MPEOAOJICHUs HapylIeHUN
pa3BUTHSA, TPYAHOCTEN 00YUEHMSI U COLIMATIN3ALINN;

- pa3BuTHE (POPM M HABBIKOB JMYHOCTHOI'O OOILIEHUS B TIPYIIE CBEPCTHUKOB, KOMMYHUKATHBHOM KOMIIETEHLIMH; COBEPIIECHCTBOBAHWU HAaBBIKOB
COLIMAJIN3alMU U PACIIMPEHUH COLIMAIbHOTO B3aUMO/IEUCTBUS CO CBEPCTHUKAMU;

- OPraHM3aLNI0 OCHOBHBIX BUIOB JICATEIBHOCTH O0YJAIONINXCS B TIPOLIECCE OCBOSHUS MMM 00pa30BaTEIbHBIX MPOTPaMM;

- pa3BUTHE KOMIIETEHIIMH, HEOOXOIUMBIX Ul IPOIOJKEHUsI 00pa30BaHuUs U NPOPECCHOHATBLHOIO CAMOOIIPEIeIICHHS,;

- COBEpILEHCTBOBAHUE HABBIKOB MOJYYEHUs U HMCIIOJIb30BaHUs MH(OPMAIMU, CIIOCOOCTBYIOIIUX MOBBIIIEHUIO COLMAIBHBIX KOMIIETEHIIUH U aJanTaliy B
peabHbIX KU3HEHHBIX YCIOBUSIX.

Koncynemamuenas paboma éxknouaem:

- KOHCYJBTaTHUBHYIO IOMOIIb CEMbE B BOMNpOcax BbIOOpa CTpaTernyd BOCHHUTAHUS W NPUEMOB KOPPEKIIMOHHO-PA3BUBAIOLIETO OOY4YEHHS, B PELICHUU
AKTYaJIbHBIX TPYTHOCTEH 00yUaroIIerocs;

- KOHCYJIbTAllMOHHYIO MOJJIEPKKY U IOMOIIb, HAIIPaBJIEHHbIE HA COJIEHCTBUE CBOOOIHOMY U OCO3HAHHOMY BBIOOpY OOyuaroummucs npodeccuu, Gopmsl 1
MecTa 00y4eHHs] B COOTBETCTBUHM € TPO(HEeCCHOHATBHBIMU UHTEPECAMU, MHIUBHU1YAJIbHBIMUA CIIOCOOHOCTAMHU U TICUXO(PU3UOIOTHYECKUMU OCOOCHHOCTSIMH.

Hugopmayuonno-npoceemumenvckas paboma exnrovaem:

- HH(OPMAIMOHHYIO MOAJIEPKKY 00pa30BaTENbHOM AeATEIbHOCTH 00yUYaIOIMXCs, UX POAUTENeH (3aKOHHBIX MpeACcTaBUTENeH);

- paznuuHble (OPMBI MPOCBETUTENBLCKON JEATEeNbHOCTH (JIeKIUH, Oecenbl, HHPOPMALlMOHHbIE CTEH[Ibl, NeYaTHbIe MaTepHajbl, SJEKTPOHHBIE PECYPCHI),
HarpaBJIeHHbIE HAa pa3bsICHEHHWE YYaCTHHKAM 00pa3oBaTe’IbHOro Ipolecca — oO0ydyaromuMcs (Kak MMEIONIUM, TaK U HE WMEIOIIUM TPYAHOCTH B OOyUeHHUH U
COLIMAJIN3AIIUH ), X POAUTEISAM (3aKOHHBIM MPEACTABUTEINSIM) — BOIPOCOB, CBA3aHHBIX C OCOOCHHOCTSMHU 00pa30BaTEIbLHOIO MpoIiecca.

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

Ne i/ ‘ HaumeHnoBanue 00bEKTOB U CpeaACTB MAaTCPUAIIBHO-TCXHUYICCKOTO obecnieueHUst

1. IlepeyeHb yueOHO-METOAMYECKOIr0 ODecniedeHHsl

1.1. ‘ ®duswka, 7 kmace/ A.B. Ilepeimkun «3narensctBo «IIpocBeniennes




1.2. ®duswka, 8 kimace/ A.B. Ilepreimkun «3narensctBo «IIpocBenienne

1.3. ®usuka, 9 kiace/ A.B. Ilepoikun «M3xarensetBo «lIpocBenienne»

14. Co6opnuk 3anau o ¢usuke, 7-9 kmace/ A.B. Ilepoimkun «M31aTenbeTBO «OK3aMeH

15. [Toypounslie pa3zpabotku no ¢usuke. 7 kimacc. — M. BAKO, 2020.

1.6.

1.7.

1.8.

1.9.

1.10

1.11

1.12

1.13

2. lln¢poBsbie 00pazoBaTebHbIE pecypchl
2.1. http://fcior.edu.ru/ - dpenepanbHbIii MOPTAT MIKOJIBHBIX HU(PPOBBIX 00PA30BATEIBHBIX PECYPCOB
2.2. http://www.school-collection.edu.ru/ - iudpoBbie 06pa3oBaTe/ibHbIEC pECYpPCHI T 00111e00pa30BATEIBLHOM MIKOJIBI
3. Texnnueckue cpeacTBa 00y4eHust

3.1 Kommsrotep — paboduee MECTO yIUTeIs 1

3.2 [TpoekTop 1

3.3 Moy 1

3.4 YcrpoiicTBa BbIBO/IA 3BYKOBOM MH(DOPMAIUK (KOJIOHKH) 1
1

3.5. [TpesenTamuu (LIOP)



http://fcior.edu.ru/
http://www.school-collection.edu.ru/

