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HOSACHUTEJIBHAS 3AIIUCKA

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «®U3UKA»

Pabouas mporpamma 1o ¢u3MKe COCTaBIeHA HAa OCHOBE IMOJIOXKCHHH M TPeOOBAHHM K pe3ylibTaTaM OCBOCHHS OCHOBHOU 00pa30BaTeNbHON MPOrpaMMBL,
npecTaBiICHHBIX B DeepanbHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHIaPTEe OCHOBHOTO 00IIeT0 00pa3oBaHus, B COOTBETCTBUU ¢ KoHIenuel npenoiaBanus
yueOHoro npeamera «Dusmnkay, a Takxke ¢ yuérom QenepanbHoil paboyeil mporpaMMbl BOCIIUTAHUS.

Kypc ¢usmnku — cucremooOpa3yromuii Uit eCTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3MUECKHE 3aKOHBI JIeXKaT B OCHOBE MPOLIECCOB U
SIBJICHUH, H3y4aeMbIX XUMHEH, OMOJIOTHEH, acTpoHOMHEH U (u3udecKoi reorpadueit. dru3mka — 3TO MPEAMET, KOTOPBIA HE TOJBKO BHOCHT OCHOBHOHM BKJIAJ B
€CTECTBEHHO-HAYYHYIO KapTHHY MHUpa, HO M TIPEJOCTaBIsieT HamOojee SCHbIe O0pas3ibl MPUMEHEHUS HAy4YHOTrO METOJ]a IMO3HaHus, T € crocoba MOoJyuyeHus
JOCTOBEPHBIX 3HaHUM 0 Mupe. HakoHern, ¢pu3nka — 3TO mpeaIMeT, KOTOPBIA HAPSTy C APYTUMHU €CTECTBEHHO-HAYYHBIMH MPEAMETAMU JTOJKCH JIaTh MTKOJIbHUKAM
MpEeACTaBICHUE 00 YBJICKATEIHLHOCTH HAYYHOTO MCCIICIOBAHUS U PAJOCTH CAMOCTOSITEIIBHOTO OTKPBITHSI HOBOTO 3HAHUS.

OpHa U3 TIaBHBIX 33/1a4 (PU3UIECKOTO 00pa30BaHMs B CTPYKTYpe 00IIero o0pa3oBaHus COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOW TPAMOTHOCTH U
WHTEpeca K HayKe Y OCHOBHOM MacChl 00y4aronIuxcs, KOTOPbIC B JajdbHEHIIEM OYyIyT 3aHITHl B CaMbIX pa3HO- 00pa3HbIX chepax nesTenbHOCTH. HOo HE MeHee
BAXHOW 3aJlauyeil sIBISETCS BBIABICHHWE M IMOATOTOBKA TaJaHTIMBBIX MOJOJIBIX JIOACH A MPOAODKeHHUS o0pa3oBaHUS M JallbHEWIIed npodeccroHanbHOM
JEeSTeIbHOCTH B O0JIACTH €CTECTBEHHO-HAYUYHBIX HCCIEAOBAHUNW M CO3JAaHUM HOBBIX TexXHOJOTWi. COrjacHO MPUHATOMY B MEXKIYHApOJHOM COOOIIECTBE
omnpezaeneHuio, «EcTecTBeHHO-HAY4YHAas TPAMOTHOCTh — 3TO CIHOCOOHOCTH YelIOBEKa 3aHUMAaTh AKTUBHYIO TPAKIAHCKYIO MO3UIIMI0 MO0 OOIIECTBEHHO 3HAUYUMBIM
BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMH, U €r0 TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHO-HAYUHBIMU HAesIMU. HaydHO rpaMOTHBIN Y€JIOBEK CTPEMUTCS
y4acTBOBaTh B apTYMEHTUPOBAHHOM OOCYXKIEHWU TPOOJIEM, OTHOCAIIMXCS K €CTeCTBEHHBIM HayKaM M TEXHOJOTHUSM, YTO TPEOyeT OT HEro CJIeYIOIIHNX
KOMIIETEHTHOCTEH:

® Hay4HO OOBSICHSTH SIBICHUS,
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBaHUS,

® UHTEPHPETUPOBATH JAHHBIE U UCIIOIH30BATh HAYYHBIE JOKA3ATEIbCTBA JIJISl TOJIYYEHHS BHIBOJIOBY.
Nzydenue ¢pu3nku ciocoOHO BHECTH peIaloNIuil BKIaa B (GOpMHpPOBaHHE €CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00YUYaIOIIUXCSL.
HEJIA U3YUYEHUSA YYEBHOI'O IPEAMETA «®PU3UKA»
Henn uzyyeHus: GuU3NKU:

e TpHOOpEeTeHHE MHTEpeca W CTPEMIICHHs] OOYy4aIOIMUXCsS K HAYYHOMY HW3YyYEHUIO TPHUPOJBI, PA3BUTHE WX HWHTEIUIEKTYalIbHBIX M TBOPYECKUX
CIOCOOHOCTEI;
pa3BUTHE TIPEJCTABICHUN O HAYYHOM METO/I€ MTO3HAHUS M JOPMUPOBAHUE HCCIIEA0BATEIHCKOTO OTHOLIECHUS K OKPYKAIOIIUM SIBICHUSIM;
dbopMHUpOBaHNE HAYYHOTO MHUPOBO33PEHUS KaK Pe3yJbTaTa U3yYeHUs OCHOB CTPOEHHUS MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHKE MPEACTABICHUN O poJId (DU3UKH JIJIs1 Pa3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA,
pa3BUTHE TIPEICTABICHUA O BO3MOXKHBIX chepax Oyaymiel mpodecCuoHaAIbHOM AESTENHPHOCTH, CBI3aHHON ¢ (PU3UKOM, MMOATOTOBKA K JaTbHEHIIIEMY
00y4eHHUIO B 9TOM HampaBieHUH. JJoCTHKeHHEe ITUX 1eJiel Ha YPOBHE OCHOBHOTO OOIET0 00pa3oBaHMs 00ECIEUMBACTCSA PEIICHUEM CIIEIYIOMNX
3aja4:
e npuoOpeTeHrne 3HaHU| O JTUCKPETHOM CTPOCHHH BEIECTBA, O MEXaHUYECKUX, TETIJIOBBIX, JIEKTPUUECKIX, MATHUTHBIX M KBAHTOBBIX SIBICHUSX;



e [puOOpeTeHUEe YMEHUN OMUCHIBATH U OOBSICHITH (PU3NUECKUE SIBICHUS C UCTIOIb30BAHUEM IOJyYCHHBIX 3HAHUIA;

® OCBOCHHE METOJOB PELICHHUS MPOCTEHIINX PAaCUETHBIX 3374 C UCTIOIb30BaHUEM (PU3MUECKUX MOJIeNeil, TROPUECKHUX U MPAKTUKO-OPHEHTUPOBAHHBIX
3az1ady;

® Dpa3BUTHE YMEHUN HAOIIOAATh MPHUPOIHBIC SBICHUS W BBINOJHATH OIBITHI, JAOOpAaTOpPHBIE PabOTHI M SKCIEPUMEHTAIbHBIC HCCIEIOBAaHHUSA C
MCII0JIb30BaHUEM U3MEPUTEIbHBIX PUOOPOB;

e ocBOeHHE MPUEMOB pabOThl ¢ MHPOpMaIUEll (PU3NUECKOTO CoIepKaHus, BKIOYas HH(GOPMAIIMIO O COBPEMEHHBIX JOCTH)KCHUAX (PU3UKU; aHATU3 U
KPUTHYECKOE OLIeHWBaHKE NH(POpMAIUH;

® 3HAaKOMCTBO co cepamu MpohecCHOHATBHOW JESITENbHOCTH, CBA3aHHBIMU C (U3UKOH, U COBPEMEHHBIMH TEXHOJIOTHUSMH, OCHOBAaHHBIMU Ha
JOCTIDKEHUSIX (PU3NYECKON HAYKH.

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

B cootBerctBum ¢ ®I'OC OOO ¢Qusuka sBisieTcs 00s3aTeNbHBIM IMPEJAMETOM Ha YpOBHE OCHOBHOTO o0mmiero oOpasoBanus. JlaHHas mporpamMma
npeaycMaTpuBaeT u3yueHue Gu3nku Ha 6a30BoM ypoBHE B 00bEMe 238 1 3a Tpu roja o0y4yeHus, o 2 4 B HeJleno B 7 1 8 kiiaccax u 1o 3 4 B Henenmo B 9 kinacce. B
TEMaTUYE€CKOM TUTAaHUPOBAHUHU IS 7 U 8 KIIACCOB MPEATOIaraeTcsi pe3epB BPEMEHU, KOTOPBINA yUUTENIb MOKET HCIOIb30BaTh 10 CBOEMY YCMOTPEHHUIO, a B 9 Ki1acce
— MOBTOPUTEIBHO-0000IAOIINNA MOIYIIb.

COJEP)KAHUE YYEBHOTI'O IIPEJIMETA

7 KIIACC

Pa3zpnen 1. ®usuka u e€ pojib B IO3HAHMHU OKPY/KAKOLIET0 MUpa

®usnka — Hayka o npupoje. SAsnenus npupoasl. Gusndeckue ABICHUSA: MEXAHUUYECKUE, TETIJIOBBIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenuuuHbl. M3mepenne ¢puznyeckux BennuuH. Guznueckue npubopsl. [lorpemHocts n3mepennii MexxayHapoiHasi cUCTeMa €AMHULL.

Kak ¢u3uka u npyrue ecrecTBEHHbIE HayKH M3Y4aloT NpUpoJy. EcTecTBeHHO-Hay4HbIM MeTO]| MO3HaHMs: HAOJI0eHHE, TOCTAaHOBKA HAYYHOTO BOIIPOCa,
BBI/IBIDKEHUE TUIIOTE3, SKCIIEPUMEHT 110 IPOBEPKE TUIIOTE3, OObSICHEHHE Ha0t01aeMoro sBiieHus. Onucanue GU3nUecKkux sSBJICHUN ¢ TOMOIIbIO MOJIEIIEH.

Hemoncmpayuu

1. MexaHnueckue, TEMI0BbIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE SIBJICHMUSI.

2. ®uznyeckue NpudOopsl U MpoLeaypa IPSIMBIX U3MEPEHUN aHAJIOTOBBIM U IIU(POBBIM PUOOPOM.

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. N3mepenne temneparypsl IpU NOMOIIM KUAKOCTHOTO TEPMOMETPA U JATUYUKA TEMIEPATYPBHI.

6. IlpoBenenue uccieoBaHus IO MPOBEPKE TUIIOTE3bI: JANbHOCTh MOJIETA MIApUKa, MYIIEHHOT0 TOPU30HTANILHO, TeM 00JIbIlIe, YeM OO0JIbIlle BHICOTA MyCKa.



Pasznea 2. [lepBoHayaibHbIE CBeJECHUS 0 CTPOCHUU BellleCTBA

CrpoeHue BeuecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBuxenue yacTuil BemiecTa. CBs3b CKOPOCTH JIBIKEHUS YaCTHUI ¢ TeMIlepaTtypoil. bpoyHoBckoe nuxkenue, nuddysus. BzaumonelictBrue yacTuil BeniecTna:
MPUTSKEHUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSTHUS BEILIECTBA: CTPOCHUE I'a30B, )KUJIKOCTEH U TBEPIBIX (KPUCTAIIMYECKHX) Tell. B3auMOCBsI3b MeX /1y CBOMCTBAaMH BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSTHUSIX U UX aTOMHO-MOJIEKYJIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUMA BOBI.

Jemoncmpayuu

1. Habmoienue OpOyHOBCKOTO TBUYKEHHUSI.

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 HAOIIOICHUIO 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 JIBUKEHHUSI.

SIBnenne nHepLMU. 3aKOH MHEpLMH. B3anMoaeiicTBIE Tell Kak MPUYMHA U3MEHEHHS CKOPOCTH JBHKEHMS Tell. Macca Kak Mepa HHEPTHOCTH Teia. [lmoTHoCTh
BeniecTBa. CBs3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B eIMHUIIE 00BEMA BEIIEeCTBa.

Cuna kak xapakTepucTHKa B3auMozecTeus Ten. Cuia ynpyrocty 1 3akoH ['yka. Mi3Mepenue cuilbl ¢ IOMOIIBI0 JUHAMOMETpA. SIBJIEHNE TATOTEHUS U CHIIa
TshkecTH. Cuila TSKECTH Ha Apyrux maHetax. Bec tena. HeBecomocTs. CrioxeHHe cuil, HallpaBIEHHBIX 110 OAHOU NpsAMoi. PaBHozelcTByromas cui. Cuia TpeHus.
Tpenue ckonbxeHus U TpeHue nokos. Tpenue B npupoze u texuuke (MC).

Hemoncmpayuu

1. HaGmroieHne MeXaHn4ecKoro JBMKEHUS Tea.

2. U3mepeHune CKOpoCTH MPSIMOJIMHENHOTO IBUKEHUS.

3. HabmtoieHue siBieHNs HHEPLHH.

4. HabmroieHre n3MEHEHHUs CKOPOCTH TIPU B3auMOACHCTBUH Tel. 5. CpaBHEHHE Macc M0 B3aMMOICHCTBHUIO 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. Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHHs OpycKa MIIM IIapuKa 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 CKOJIBKEHHS OT Beca Tejla M XapaKTepa CONMPUKACAIOLIUNXCS 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
TBEPABIMHU TEJIaMU, KUIAKOCTAMU U Tazamu. 3akoH [lackans. [IHeBMaTHyeckue MamivMHbl. 3aBUCUMOCTh JABJIEHUS KUAKOCTH OT TIIyOMHBL. ['HIpocTaThuueckuit
napanokc. Coobmatomuecs cocynbl. ['uapaBinueckne MEXaHU3MBbI.

Atmocdepa 3emin u atmocepHoe maBneHue. [IpuunHbl cynecTBoBaHMs BO3AymHON o0onmouku 3emun. OnbiT Toppuueum. M3mepenue 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. [lnaBanue 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 BBITAIKHABAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHON YaCTH TeJa U TUIOTHOCTH JKUIKOCTH.

7. PaBEeHCTBO BBITAJIKUBAIOILIEH CHJIBI BECY BBITECHEHHOU KHUIKOCTH.

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

Jlabopamopnuvie pabomot 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. [IpoBepka HE3aBUCUMOCTH BBITAIIKMBAIOIIEH CUJIbI, IEHCTBYIO- IEH Ha TEJIO B KUIKOCTH, OT MACCHI TEJNA.

4. OnBITHI, AEMOHCTPUPYIOIINE 3aBUCHMOCTbD BBITAIKUBAIOIIEH CHIIBI, IEHCTBYIOIECH HA TEJIO B JKUJIKOCTH, OT 00BhEMA MOTPYKEHHON B )KUIKOCTh YACTH Tea
Y OT TJIOTHOCTH >KUIKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa UiM KOHCTPYHPOBAHUE JIOJIKH U ONpesiesieHue €€ rpy30n01bEMHOCTH.

Pa3nes 5. PaGora 1 MOIIHOCTB. DHEpPIrus

Mexanunueckas padboTta. MoIHOCTb.

[IpocThie MEXaHU3MBI: pbIYar, OJIOK, HAKJIIOHHAs TUIOCKOCTh. [IpaBuno paBHOBecus peiyara. [IpuMeHeHre mpaBuia paBHOBECHS phluara K OJIOKy. «30J0Toe
npaBmio» Mexanuku. KI1J[ mpocTeix Mexann3moB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas sHeprus. KuHernueckas u moTeHIMalbHas sHeprus. [IpeBpalrienre oJHOro BHAa MEXaHUYECKOW SHEPruu B JIPYroi. 3aKOH COXpaHEHUs
SHEPTUU B MEXAHUKE.

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.

0 3 N L W

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

. OBITHI IO HAOJIOICHUIO DJICKTPU3AIINHN TEJl MHAYKIIUEH U IPU COTPUKOCHOBEHUH.

. UccnenoBanue AeMCTBUS AIEKTPUIECKOTO TIOJISI HA POBOJHUKHU U AUDJICKTPUKH.

. Coopka u mpoBepka pabOThI STEKTPUUECKOMN IIEMU TOCTOSTHHOTO TOKA.

. Ismepenue u peryivpoBaHue CUiIbl TOKA.

. Ismepenue u perynupoBaHue HapsKEHUS.

. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO Yepe3 PE3UCTOP, OT COMPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOpE.

. OBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUIECKOTO CO- MPOTUBICHUS MPOBOJIHUKA OT €r0 AJIMHBI, TUIOIaId OTIEPEUYHOTO CEUEHUsI U MaTepuara.
. [IpoBepka mpaBuiia CIOKESHHsI HAMIPSHKEHUN TIPH MOCJISIOBATEILHOM COSIMHEHUH JBYX PE3HCTOPOB.
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. [IpoBepka nmpaBuiia A CUIIBI TOKA [IPH NMapaJlIeIbHOM COEMHEHUH PE3UCTOPOB.
10. Onpenenenue paboThI JIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3UCTop.
11. Onpenenenre MOITHOCTH AJIEKTPUUECKOTO TOKA, BBIICISIEMOI HA PE3UCTOPE.



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

HccnenoBaHue 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepes3 JaM- MOYKY, OT HAalpsDKEHUS Ha Hel.

Onpenenenne KIIJ[ narpeBarens.

UccnenoBanue MarHuTHOTO B3aMMOJICHCTBHSI IIOCTOSIHHBIX MArHUTOB.

N3ydyeHre MarHUTHOTO TIOJIsl TOCTOSTHHBIX MATHUTOB NP MX 00BETMHEHUH U PA3JICIICHUN.

UccnenoBanue AeCTBUS 3IEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

OnBIThL, JEMOHCTPUPYIOUTUE 3aBUCUMOCTb CHJIBI B3aMMOJICUCTBHS KAaTYIIKU C TOKOM M MarHUTa OT CHJIbI TOKAa M HAIPaBJICHUs TOKA B KaTYIIIKE.
W3ydeHue AeiicTBUSI MArHUTHOTO TMOJISL HA TIPOBOJIHUK C TOKOM.

KonctpynpoBanue u usydenue paboThl AIEKTPOABUTATEINS.

N3mepenne KIIJ[ anekTpoaBuraTebHON YCTaHOBKH.

OMBITHI 110 UCCIIEIOBAHUIO SIBJICHUSA 3JI€KTPOMArHUTHOM MHIAYKIMU: UCCIEA0BAHNE U3MEHEHHUM 3HAUEHUS U HAIIPABJICHUS] HHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUA

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

JABHIKCHUC. HepaBHOMCpHOC HpﬂMOJ’IHHGfIHOG JABWOKCHUC. CpCIIHSISI U MI'HOBCHHAasd CKOPOCTb TCJia IIPpU HEPABHOMEPHOM JIBUKCHUU.

yCKOpeHI/Ie. PaBHOYCKOPCHHOC HpHMOHHHeﬁHOC JABUIKCHUC. CBO60I[HO€ naacHuc. OmnpblTe! ["anuies.
PaBHOMepHOG ABUIKCHUC 110 OKPYKHOCTH. HepI/IOI[ H 4aCToTa O6paIJ_[CHI/IH. JIuneliHasa u yriioBas CKOpPOCTH. HeHTpOCTpeMI/ITeHLHOG YCKOpPCHUC.

Ilepssiit 3akoH Herorona. Bropoit 3akon Hetorona. Tperuii 3akon Herotona. IIpyHimn cynepnosunuu CUil.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TPeHHUsI CKOJIbKEHHUS, CUJIa TPEHUSI IOKOS, IPYrue BUIbI TPEHUS.
Cuita TSDKECTH M 3aKOH BCEMHUPHOTO TITOTEHHUA. Y CKopeHue cBoOoaHOro maaenus. Jpmkenue ruianet Bokpyr Comaia. [lepBas kocMuyeckas CKOPOCTb.

HeBecoMocTh 1 neperpysku.
PaBHOBecue MaTepuanbHOM TOUKU. AGCOIIOTHO TBEPAOE Ten0. PaBHOBecHe TBEPAOIo Teja C 3aKpeIIEHHON OChIO BparieHus. MomeHT cuiibl. LleHTp TsbkecTH.

Nwmnynbe Tena. U3mMenenue umnynbca. IMynbe cuibl. 3aKOH COXpaHEeHUs: UMITyJIbca. PeakTUBHOE JBUKEHHE.

Mexann4deckas pa60Ta 1 MOIIHOCTD. PaGora cun TSAKECTHU, YIIPY- TOCTHU, TPCHU. CBs3b OHEPTUU U pa60TBI. IloTenumnanpHas SHEPTUA TCJIa, HIOAHATOTO HAA
MMOBCPXHOCTHIO 3CMIJIH. IloTenunanbHas OHEPTIUia c)KaToM NIPpYXUHBI. Kunernueckas SHEprus. TeopeMa 0 KHUHETUYECKOM OHCPTHUH. 3akoH COXPAaHCHUSA MEXaHU4YeCKOM

SHEPIUH.

Hemoncmpayuu

1. Ha6J'IIOIlCHI/IC MCXAaHUYCCKOTO ABMXKCHUA TCJIa OTHOCUTCIILHO PA3HBIX TCJI OTCUYETa
2. CpaBHCHI/IC HYTCf/'I n TpaCKTOpI/Iﬁ ABWIKCHUS OJHOI'O U TOI'O KC TCJIda OTHOCUTCIILHO PAa3HbIX TCJI OTCcYéTa

3. I3Mepenne cKOpoCTH U YCKOPEHHUS MTPSIMOJIMHENHOTO JBUKECHHUS.
4. UccnenoBanue NpU3HAKOB PaBHOYCKOPEHHOTO JIBUKEHUS.

5. HaGnronenune ABMKEHUS Tea Mo OKPY>KHOCTH.



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

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

8. HaOmroneHue paBeHCTBa CUII ITPU B3aUMOJICHCTBUH TEJL.

9. 3MmeHeHue Beca Tela IpU YCKOPEHHOM JBUKEHUH.

10. Ilepenaua uMiysnbca Ipu B3aUMOJICHCTBUH TET.

11. TIpeoGpa3oBaHus SHEPTHH MPU B3aUMOACHCTBUH TEI.

12 CoxpaHeHue uMnysbca Npu HEYNPYroM B3auMOJICUCTBUU.

13. CoxpaHeHre IMIyJIbca IpH aOCOTIOTHO YIIPYTOM B3aUMOJICHCTBHUH.

14. HabGnroneHue peakTHBHOTO JIBUYKEHUSI.

15. Coxpanenne MEXaHMYECKOM dHEPTrUu IpyU CBOOOIHOM NaJACHUU.

16. CoxpaHeHne MEXaHUYECKOM dHEPTrUy NpU JBMKEHUU Tela M0 IEHCTBUEM MPYKUHBI.

Jlabopamopnwvie padbomovt u onvimul

1. KoHncTpyrpoBaHue TpakTa AJis pa3roHa U JalbHEHUIIEro paBHO- MEPHOTO IBUKEHUS ILIAPUKA WU TEJIEKKHU.

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

3. Onpenenenue yCcKOpeHUs Tella Py PAaBHOYCKOPEHHOM JIBUKEHUH 110 HAKIIOHHOM MJI0CKOCTH.

4. UccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM JIBUYKEHUHU 0€3 HayalIbHON CKOPOCTH.

5. IlpoBepka runoTessl: €Ciy MpH paBHOYCKOPEHHOM JIBUYKEHUU 0€3 HadallbHOM CKOPOCTH ITyTH OTHOCSITCS KaK psiJl HEUETHBIX YHUCEN, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHU OJTUHAKOBBI.

6. MccnenoBanne 3aBUCMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CUJIbl HOPMAJIBHOT'O JIaBJICHHUS.

7. Onpenenenue ko3 HUIUEHTa TPEHHSI CKOJIbKEHHUS.

8 Onpenenenne KECTKOCTU NPY>KUHBI.

9. Onpenenennie pabOThI CHIIBI TPEHUS TP PABHOMEPHOM JBHXKEHUH TeJa IO TOPU30HTAIBHOM MTOBEPXHOCTH.

10. Onpenenenue paboOTHI CHIIBI YIIPYTOCTH TIPH MOIBEME TPy3a € UCIIOIH30BAHUEM HETIOIBIXKHOTO U TTOJABUKHOTO OJIOKOB.

11. NU3ydyeHue 3aKk0Ha COXpaHEHUS YHEPTHH.

Pa3nen 9. Mexannveckue KoJie0aHusi H BOJTHBI

KonebarenpHoe papmwxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJeOaHMN: MEpUOJN, YacToTa, aMIUIUTyAa. MaTeMaTH4ecKud W MNPYKUHHBIH MasTHUKH.
[IpeBparienre sHEPrUU IpU KOJIEOATEIBHOM JBUKEHUH.

3aryxatomue Kosnebanus. BeiHyxaeHHble koneOanus. Pesonanc. Mexanunueckue BoiHbl. CBOICTBa MeXxaHWYeCKMX BOJIH. [Ipo- monbHbBIE M MomnepedHble
BOJIHBI. /[lIMHA BOJIHBI M CKOPOCTH €€ pacpoCTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPJIOM TeJl€, CEHCMUUYECKUE BOJIHBI.

3Byk. ['pomMKoCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. IHQpa3ByK U yIbTpa3BYK.

Hemoncmpayuu

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



2. Habmronenue konebaHuii Tpy3a Ha HUTH U Ha TIPY>KUHE.

3. HaGnronenune BEIHYKICHHBIX KOJIEOaHUH U pe30HaHca.

4. PacripocTpaHeHHE MTPOJOJIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

5. HabnroeHue 3aBUCMMOCTHU BBICOTHI 3ByKa OT YaCTOTHI. 6. AKyCTUYECKUI pE30HAHC.
Jlabopamopusie pabomsl u onvimot

1. Omnpeznenenue 4acTOTHI U NEPUOJIA KOJIEOAHUIM MaTeMaTHYECKOIO MasiTHUKA.

2. OnpeneneHye 4acTOThl U IEPUOAA KOJIeOaHUM NPY>KUHHOTO MasiTHUKA

3. MccnenoBanue 3aBUCHMOCTH NIEPUO/Ia KOJICOAHMI MMOIBEIIEHHOTO K HUTH Tpy3a OT JJIMHBI HUTH.
4. UccnenoBanue 3aBUCMMOCTH IIEpHOJa KOJIEOaHUH MTPYKMHHOIO MasiTHUKA OT Macchl Ipy3a.

5. IlpoBepka HE3aBUCUMOCTH Tepuo/ia KoieOaHuii Ipy3a, MOABEIIEHHOIO K HUTH, OT MacChl Ipy3a.
6. OnbITHI, JEMOHCTPUPYIOIIKE 3aBUCUMOCTD [IEPU0J1a KOoJIeOaHUH MPY)KMHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.
7. VI3mepeHue yCcKOpeHus: CBOOOHOTO MaIeHHsL.

Pa3nes 10. DiieKTpoMarHuTHoOe 10Jie M 3JIEKTPOMATHUTHbIE BOJTHbBI

DJEKTPOMAarHUTHOE II0JIe. DJIEKTPOMAarHUTHBIE BOJHBIL. CBOWCTBA SJEKTPOMAarHUTHHIX BonH. lllkama smeKTpoMarHUTHBIX BOJH. Vcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJH JUUISI COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHoBele cBoiicTBa cBeTa. JJaboparopHbie pabOThI U OIBITHI
1 U3y4yenue cBOMCTB 3J€KTPOMArHUTHBIX BOJIH C TOMOIIbIO0 MOOMIBHOIO Tesie(hoHa.

Pazgen 11. CBeToBbI€e ABJIEHUS

JIyueBas mognens cBera. Mcrounuku csera. [Ipsamonuneiinoe pacnpoctpanenue csera. 3armenus Connua u JIynel. Otpaxkenue csera. Ilnockoe 3epkaio.
3aKOH OTpaXEHMsS CBETA.

[Ipenomnenne cBeta. 3aKoH npesnomieHus ceeta. [lonHoe BHyTpeHHee oTpaxeHue cBeTa. Mcnoap30BaHuE MOTHOIO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX
CBETOBOJAX.

JIunza. Xopg nmyueit B nun3e. Ontuyeckas cucrema ¢oTtoanmnapara, Mukpockomna u teneckona (MC). I'ma3 xak onTtuueckas cuctema. bimzopykocTs u
JAITbHO30PKOCTb.

Paznoxenune 6enoro csera B criekTp. OnbiTel HetoToHa. CliojkeHne ceKTpaibHbIX 1[BeTOB. Jlucnepcus ceTa.

Hemoncmpayuu

[IpssMonMHENHOE pacCIPOCTPAaHEHUE CBETA.

OTtpaxkeHue cBera.

[Tony4yenne n300paXkeHU B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.



[Ipenomnenue cBera.

ONTHYECKUN CBETOBO/I.

Xon styueit B coOuparomieit JuHse.

Xoq JIydell B paccenBarolleH JIMH3E.

[Tosnydyenne n300paxeHuil ¢ HOMOIIbIO JINH3.

[Tpunnun neiictBus ¢oroanmnapara, MUKPOCKOIA U TEJIECKO- Ta.

Mopens riasa.

Pasnosxenue 6enoro cBera B CHEKTP.

[Toryuenue 6en0ro cBeTa MpH CIOKEHUHN CBETA Pa3HBIX I[BETOB.

Jlabopamopuuvie pabomot u onvimul

HccnenoBanre 3aBUCIMOCTH YIJia OTPAKEHHsI CBETOBOTO JIydya OT yrijia MajaeHusl.

W3ydeHue xapakTepucTUK U300pakeHus IpeIMeTa B INIOCKOM 3epKalie.

HccnenoBanue 3aBUCIMOCTH yIJia IPETOMIICHUSI CBETOBOI'O JIy4a OT YIJia aJeHUs Ha TPAHUIIE «BO3yX—CTEKIION.
[Toydenne n300paxeHMiA ¢ TOMOIIBIO COOMPAFOIIEH JIMH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOHN CHJIBI COOMPAOIIEH JTUH3BI.

OnbIThI 0 Pa3JI0KEHUIO OEJI0r0o CBETa B CIIEKTP.

OnBITH IO BOCTIPUSTHUIO IIBETA IPEMETOB MPH UX HAOIIOJCHUN Yepe3 [IBETOBBIE (PHITBTPHI.

Pa3znen 12. KBanToBble siBJIeHUS

OmnsiThl Pesepdopaa u muianerapHast Mosiens atoma. Mojens atoma bopa. Mcnyckanue u nornomienue csera atomoM. KBauTsl. JInHelyaTbie ceKTpbl.

PagnoaktuBHOCTB. Anb(da-, 6eTa- 1 ramMmma-u3inydenus. CTpoeHue aToMHOro sapa. HykiaoHHast Mozienb aToMHOTO spa. M30Tomnsl.

PannoakrusHbie npeBpamieHus. Ilepron nonypacnana aTOMHBIX A1€p.

SnepHple peakuuu. 3aKOHBI COXPAHEHMS 3apsIOBOTO M MacCOBOTO YMCEI. DHEPrUs CBSA3M aTOMHBIX saep. CBA3b Macchl U 3Hepruu. Peakuuu cuHTe3a u
nenenus saep. Mcrounuku sneprun ComHia 1 3BE31.

Snepnas sHepreTuka. JIeHcTBUS paJuOAKTUBHBIX U3IyYE€HUHN HA )KUBbIE OPTAHU3MBI.

Hemoncmpayuu

CrexTpsl U3JIy4eHHUs ¥ TOTJIOIECHHUS.

CrexTpsl pa3Iu4yHbIX Ta30B.

CnekTp Bojopoaa.

Hab6monenue TpexoB B kamepe Buibcona.

Pabora cuérurka MOHU3UPYIOIUX U3TYYESHUH.

Peructpanus nznydeHus NpupoaHbIX MUHEPAIOB U IIPOAYKTOB.
JlaboparopHbie pabOThI U OTIBITHI

HabmioneHne CrijionIHbIX M TUHEWYaThIX CIIEKTPOB U3ITYUYCHHUS.



HccnenoBanue TpeKOB: U3MEPEHUE YHEPTUH YACTHUIIBI IO TOPMO3HOMY TTyTH (110 hoTOrpadusim).
W3mepenune paanoakTuBHOTO (hoHa.

IHoBTOpHUTENBbHO-00001IAK0IIUI MOTYJIb

[ToBTOpUTENBEHO-0000IIAIONINIT MOIYAb TpEIHA3HAYEH JIs CHUCTEeMAaTH3alMi W OO0OOIIEHHS MPEIMETHOTO COJEPKAHHWS W ONbITa JESTEIbHOCTH,
pUOOPETEHHOTO MPU U3YYEHUH BCETO Kypca (DU3MKH, a TaKXkKe JUIA MOATOTOBKM K OCHOBHOMY rOCylapCTBEHHOMY 3K- 3aMEHY IO (HU3UKEe A 00ydarouIuxcs,
BBIOPABIINX ATOT YU4EOHBIH MpeIMeT.

[Ipn n3yueHnn TaHHOTO MOAYJISl PEATU3YIOTCS M CUCTEMAaTH3UPYIOTCS BH/IBI ICITEIBHOCTH, HA OCHOBE KOTOPBIX 00ECIICUNBAETCS JJOCTHIKEHUE TP EIMETHBIX
U METaINpeIMETHBIX IUIAaHUPYEMBIX DPE3yJIbTaToB OOy4deHUs, (OPMHPYETCS E€CTECTBEHHO-HaydHasi I'PaMOTHOCTH: OCBOCHHE HAayYHBIX METOJOB HCCIICIOBAHMUS
SIBJICHUI IPUPO/IBI U TEXHUKH, OBJIAJICHHE YMEHUSIMHU OOBSICHATH (PU3NYECKUE SBICHHS, IPUMEHSS [TOJyYCeHHbIC 3HAHUS, PEIIaTh 3a/1a4H, B TOM YHCJIE KAaYeCTBEHHbIC
U SKCIIEpUMEHTAJIbHBIE.

[MpuHIMTIHATBHO EATENTFHOCTHBIN XapakTep JAaHHOTO pa3/ieia peain3yeTcs 3a CYET TOTo, YTO YUaIIHecs BHIIOTHSIIOT 3aaHusl, B KOTOPBIX UM IPEJIaraeTcs:

® Ha OCHOBC IIOJYUYCHHBIX 3HAHUK paciio3HaBaTb U HAY4YHO 00BACHATH (1)I/IBI/ILICCKI/IG SIBJICHHS B Opr>K8.IOH.[CfI IpUupoac u HOBCG,Z[HCBHOﬁ JKHU3HU,
® HCHOJIb30BaTh HAYYHBIC MCTOAbI NCCIICAOBAHUA (1)I/ISI/I‘IGCKI/IX HBHGHHﬁ, B TOM YHUCJIC OJId ITPOBEPKU THITIOTE3 U ITOJTYUCHUSA TCOPCTUICCKHUX BBIBOAOB;
e OOBICHATH HAay4YHBIC OCHOBBI HanboJiee Ba)KHBIX I[OCTI/I)I(CHI/Iﬁ CO- BPECMCHHBIX TGXHOHOFHﬁ, HalpuMep, MPaKTUICCKOro UCIIOJIb30BAHUA PA3JIUIHBIX
HCTOYHHUKOB OHCPIrur Ha OCHOBC 3aKOHa IIPC- BpalllCHUA U COXPaHCHUA BCCX N3BCCTHBIX BUAOB OHCPI'HH.
Kaxcz[aﬂ H3 TEM JOaHHOI'O paslciia BKIKOYACT OSKCIICPUMCHTAJIIBHOC HCCIICIOBAHUC 0606H_IaIOH_ICFO XapakTepa. Paznen 3aBCPpHIACTCSA IIPOBCIACHUCM

JUArHOCTHYECKOHN M OICHOYHOU pabOTHI 32 KypC OCHOBHOM IIKOJIBI.
INNJTAHUPYEMBIE ObPA30OBATEJIBHBIE PE3YJIBTATHI

N3yuenne yuebHoro npeamera «®Pu3uka» Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS JOJKHO OOECHeurBaTh JOCTHXKEHUE CIEAYIOUIUX JMYHOCTHBIX,
MeTaIpeAMETHBIX U TIPEJAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATbHI

Ilampuomuueckoe 6ocnumanue:
® [POSIBJICHUE MHTEpeca K HICTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCUICKON (PM3NUECKOM HayKH;
® [[EHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSM POCCUHCKUX YUEHBIX (PU3HUKOB.

I'pasicoanckoe u 0yxoeno-nupagcmeennoe eocnumanue:

® TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYXJICHUHU OOIECTBEHHO- 3HAYMMBIX M ATHYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM
JTOCTYKCHUH (DU3HKH;
® 0OCO3HaHHUE BaXHOCTH MOPAIbHO-3TUYECKUX MPUHIIUIIOB B ACSITEIBHOCTH YUEHOTO.

Icmemuueckoe eocnumanue:

¢ BOCHPHUATUC OCTCTUUCCKUX KAUYCCTB (1)H3H‘-I€CKOI>1 HAyKH: e€ TapMOHUYHOTO MOCTPOCHUA, CTPOTrOCTU, TOYHOCTH, IAKOHUYIHOCTH. HGHHOCTI/I HAay4YHOIr'O
IIO3HAaHUA:



® 0CO3HaHHE LIEHHOCTH (PM3MUECKOM HAyKH KaK MOLIHOTO MHCTPYMEHTA MO3HAHUSI MUPA, OCHOBHI PAa3BUTHUS TEXHOJIOTHA, B)KHEHIIIEH COCTaBIIAIONICH
KYJIBTYpBI;
® pa3BUTHE HAYYHOM JHOO03HATEILHOCTH, HHTEPECA K UCCIIEA0BATENbCKON NEATEIbHOCTH.
Dopmuposanue Kyaibmypol 300p06ba U IMOUUOHATNLHO20 D1AZONONYUUA:
® 0CO3HaHHME LEHHOCTH Oe30macHOro o0pas3a >KU3HM B COBPEMEHHOM TEXHOJIOIMYECKOM MHpE, Ba)KHOCTH INpaBWil OE30IIaCHOrO MOBEACHUS Ha
TPaHCIOPTE, Ha JOPOI'ax, C JIEKTPUUECKUM U TEIIOBBIM 000PYJOBAHUEM B IOMALIHUX YCIOBUSIX;
e c(hOpMHUPOBAHHOCTH HaBBIKA peIeKCHH, IPU3HAHNE CBOETO MIPaBa Ha OIIMOKY M TAKOTO KE MpaBa y IPYroro 4eioBeKa.
Tpyooeoe socnumanue:
® AKTMBHOE y4YaCTHE B PEIICHUU IPAKTUUYECKUX 3a/1ad (B paMKaxX CEMbH, LIKOJbI, TOPO/ia, Kpasl) TEXHOJIOIMUECKON U COLMAIIbHON HAIpaBIEHHOCTH,
TpeOYIOLINX B TOM YKCIIe U (PU3HMUECKUX 3HAHUIA;
® UHTEpecC K MPaKTUYECKOMY U3YyUEHUI0 Npodeccuil, CBA3aHHBIX ¢ (PU3UKOIL.
JKonocuueckoe éocnumanue:

® OpHEHTalWs Ha MpUMEHeHUEe (PU3MUECKUX 3HAHUM IS pelleHus 3a7ad B 00JIACTH OKPY)KAIOIIEH Cpelibl, MJIaHMPOBAHUS MOCTYIKOB U OIICHKU HX
BO3MOJKHBIX MTOCIIEJCTBUI JIJIs1 OKPY>KAIOIIEH Cpeibl;
® OCO3HaHHE TI00ATBHOTO XapaKTepa KOJIOTHUECKUX MPOOJIEeM U MyTeH UX PEIICHHUS.
Aoanmayusa 00yuarue2ocsa K U3MeHAIOWUMCA YC108UAM COUYUATbHOU U RPUPOOHOIL CPedbl:

L HOTpe6HOCTb BO BSaHMOHeﬁCTBHH IIpHU BBIIIOJIHCHUHU I/ICCJ'IGILOBaHI/Iﬁ " IIPOCKTOB q)HSH‘ICCKOﬁ HAIIPpaBJICHHOCTHU, OTKPBLITOCTH OIIbITY WM 3HAHUSAM
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 ABJICHUSAX,
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;

CTPEMIJICHHUC 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 I[eﬁCTBHfI C y‘léTOM BJIMAHUA HA OKPYKAIOINYIO CPCAY, BOBMOKHBIX FJ'IO63.J'II>HBIX HOCJIC,HCTBI/Iﬁ.

METANPEAMETHBLIE PE3YJIbTATHBI
YHuBepcaibHble MO3HABATE/IbHbIE 1eiiCTBUS

ba3zoenie nocuueckue oeiicmeu:

BBISIBJISITh U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKN 0OBEKTOB (SBJICHMIA);

YCTaHABIMBATh CYIIECTBEHHBINA MPU3HAK KIACCHU(PUKAIIUN, OCHOBAHUS JUIsI 0000IIIEHNUSI U CPAaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCCMaTPUBAEMbIX (paKTaX, JAaHHBIX U HAOIIOIEHUSX, OTHOCSAIINXCS K (DU3HUECKUM SIBICHUSM;
BBISIBJISITH IPUUUHHO-CIIEICTBEHHBIC CBSI3U NP U3y4eHUU (DU3MUECKHUX SBICHUHN U MPOLIECCOB; AENaTh BHIBOJBI C UCIIOIB30BAHUEM JETYKTUBHBIX U
WHAYKTUBHBIX YMO3AKITIOUEHUN, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS3SIX (PHM3UUECKUX BEIHYUH;

® CaMOCTOATEILHO BBIOMPATH CMOCOO pemieHus y4eOHoW (u3nueckor 3amauu (CpaBHEHHWE HECKOJbKHX BApHUAHTOB pEIICHUs, BBHIOOp HamOoiee
MOJXOJIAIETO ¢ YUETOM CaMOCTOSITEIFHO BBIICTICHHBIX KPUTEPHEB).



ba3zoenie uccnedosamenvckue oeiucmeusn:

HCII0JIB30BAaTh BOIIPOCHI KaK I/ICCJ'IC,I[OBaTCJ'II)CKI/Iﬁ HHCTPYMCHT I1O3HaHU,

IMPOBOAUTH 11O CAMOCTOSATEIIBHO COCTaBJICHHOMY ILIaHYy OIIBIT, HC- CIIOKHBIN (1)I/I3I/I‘ICCKI/II\/'I OKCIICPUMCHT, HEOO0JIBbIIIOE HucciaeJ0BaHUC (bI/ISI/ILIeCKOFO
SIBJICHUS,

OLICHUBATb HA NPUMCHUMOCTDL U JOCTOBCPHOCTDH I/IHCI)OpMaI_II/IIO, MOJIYYCHHYIO B XOAC UCCIICAOBAHUA UJIN SKCIICPUMCHTA,

CaMOCTOATCIIBHO Q)OpMYJ'II/IPOBaTB O606H_IGHI/I${ " BBIBOJIBI 11O pE3YyJIbTaTaM HpOBCI[éHHOl"O Ha6J'II-O,[[eHI/I5[, OIlbITa, UCCIICIOBAaHUSI,

IIPOTrHO3UPOBATE BO3MOXKHOC ,HaJ'IBHeﬁHIGG Pa3BUTHEC q)HSI/I‘ICCKI/IX IIpoHECCOB, a TAKKC BBIABUIaTh ITPCAIIOJIOKCHUA 00 ux Pa3sBUTHHU B HOBBIX
YCIIOBHUAX U KOHTCKCTAX.

Paboma c ungpopmayuei:

MPUMEHSTh Pa3IMNYHbIE METOJbI, HUHCTPYMEHTHI U 3aIPOCHI MPU MOUCKE U 0TOOpe MH(MOPMALIUK WM JAAHHBIX C YYETOM MpPEIIOKEHHOU yueOHOM
buznyeckoii 3a1a4u;

aHATM3UPOBATh, CUCTEMATH3UPOBATh U HHTEPIIPETUPOBATH HH(OPMAIIHIO PA3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

CaMOCTOSITENIbHO BBIOUPATh ONTUMANBHYIO (pOpMy MpencTaBieHuss HHGOpPMALMKU U WILIIOCTPUPOBATh pPEIllaeMble 3a/1a4ll He- CIIOKHBIMU CXEMaMH,
JuarpaMmmamu, HHOHM rpaguKoil 1 uX KOMOWHAIUSMHU.

YHnBepcaﬂbele KOMMYHUKATUBHBIC JelCTBHUA

Obwenue:

B X0JIe 00CYX/IeHUsI yueOHOro Marepuaia, pe3yabTaToB Ja00paTOPHBIX padOT M MPOEKTOB 3a/1aBaTh BONPOCHI IO CYLIECTBY 00CYK1aeMOW TeMBbI U
BBICKA3bIBaTh UJICH, HAIICJICHHbIE HA PEIIEHUE 3a/1a41 U MOAJIepKaHue OJ1aroKenaTeIbHOCTU OOIIEHUS;

COIIOCTABJISITh CBOU CYXJICHHUS C CYKACHUSIMH IPYTHX YYACTHUKOB J1Majora, OOHapyXKUBaTh pa3InyMe U CXOJCTBO MO3UIUN;

BBIPAKATH CBOXO TOUKY 3PEHHUS B YCTHBIX U MIHCbMEHHBIX TEKCTAX;

MyOJIMYHO MPEACTABIATH PE3YIbTaThl BBIMOJIHEHHOTO (PU3NYECKOTO ONBITA (3KCIIEPUMEHTA, UCCIIEI0OBAaHUS, IPOCKTA).

Coemecmuasn deamenvHocmy (COmpyoHu4ecmeo):

MOHMMATh U UCTOJIb30BaTh MPEUMYILIECTBA KOMAHIHOM U MHIUBUIYaIbHON pabOThI PU PELICHUH KOHKPETHOU (hpr3nuecKkoi mpoodaeMsl;
IPUHUMATh LEJIH COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBaTh JEHCTBUS MO €€ JOCTHXKEHHUIO: paclpeiensiTh PoiH, 00CYKIaTh MPOIECCHl U
pe3ynbTaThl COBMECTHON paboThl; 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

BBITOJIHATH CBOIO YacTh pabOoThI, JOCTUTasi KAYECTBEHHOT'O pe3yIbTaTa I10 CBOEMY HalpaBJICHUIO U KOOPIUHHUPYS CBOU J€HCTBUS C APYTUMHU YWICHAMHU
KOMaH/1bl;

OILICHMBATh KaueCTBO CBOET0 BKJIaJa B OOLIUI MPOAYKT IO KPUTEPHUSIM, CAMOCTOSITEIBHO CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJIEHCTBH .

YHuBepcanbHbIe peryJsaTHBHbIC 1eHCTBHS

Camoopzanumuun:

BBISIBIISITH MPOOJIEMBI B )KM3HEHHBIX M YYEOHBIX CUTYaLUsAX, TPEOYIOMIMX sl pelieHus GU3NYecKUX 3HaAaHUMH;

OPUEHTHPOBATHCS B PA3JIMYHBIX TIOJX0/1aX MPUHATHS PEIIeHUH (MHINBUAYaIbHOE, IPUHITHE PEIICHUS B TPYIIIIE, IPUHATHE PEIICHUI TPYIIIOi);
CaMOCTOSITENIFHO COCTABIIATH aJITOPUTM PElIeHHUs (PU3NIECKON 3a7aui WM TUIaHa UCCIIETOBAHMS C YUETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTHPOBATh Npe/IaraeMble BAPHAHTHI PEIICHN;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 3 PEIICHUE.



Camokonmpons (peghrexcusn):

JaBaTh aJIEKBaTHYIO OIIEHKY CUTYallUH U IpeiaraTh iaH e€ U3MEHEeHHUS,

OOBSACHATH MPUYUHBI JOCTHKEHUSI (HEAOCTHXKEHHUS) Pe3y/IbTaTOB ACSITEIbHOCTH, AaBaTh OLCHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBHI B JCSITEILHOCTD (B TOM YHCIIE B XOJ] BHITOJHEHUS PU3NUECKOT0 UCCIIEAOBAHUS WIIH MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENLCTB,
W3MEHHUBIIUXCS CUTYAIlH, yCTAHOBJICHHBIX OIMMUOOK, BOSHUKIIIUX TPYIHOCTEIH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSIM.

3M0uu0HaJlebll2 UHmMelieKm:

CTaBUTh ce0s1 HA MECTO JIPYroro YeJI0BeKa B X0J1€ CIIOpa WK AUCKYCCUU Ha HAYYHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro.

Ipunamue ceds u opyaux:

NPU3HABATh CBOE MPaBO Ha OMIMOKY MPU PEelIeHUN (PU3NIECKUX 3a/1a4 WM B YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE JK€ IIPaBO IPYTOTO.

INPEJIMETHBIE PE3YJIBTATDBI

7 KJIACC

[IpenmerHbIe pe3ynbTaThl HA 6230BOM YPOBHE JIOJKHBI OTPaXXaTh CYOPMHUPOBAHHOCTD Y O0YJAIOIINXCS YMEHUI:

UCIIOJIb30BATh MOHATHS: (PU3MUECKUE U XUMUYECKHE SBJICHMUS; HAOMI0IeHUE, SKCIIEPUMEHT, MOJIE/b, TUIIOTE3a; EAMHUIIBI (PU3MUECKUX BETTUUMH; aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE, JKUAKOE, ra3000pa3HOE); MEXaHHMUYECKOE JBIKEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHEHHOE), TPACKTOPHS, paBHOACUCTBYIONIAs cuJl, AedopMarius (yrpyras, naacTuueckas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IbI;
paznuuath sBieHUs (Iuddy3us; TEMI0oBOE [ABWKEHHE 4YacTHIl BEIIECTBA; PAaBHOMEPHOE JBU)KEHHME; HEPAaBHOMEPHOE BUKEHME; HHEpLUS;
B3aUMO/ICHCTBUE TEI; pABHOBECHE TBEP/IBIX TEJI C 3a- KPEIUIEHHOM OChIO BpAILlEHHUsI; epe/iaya TaBICHUs TBEPABIMU TEJIaMHU, )KHIKOCTSIMHU U Ta3aMU;
aTMoc(epHOe /AaBlieHUE; MJIaBaHUE TEJ; MPEBpAlllEeHUs MEXaHUYECKON 3HEPruu) MO OMHCAHHUIO UX XApAaKTEPHBIX CBOICTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE M3YyYEHHBIX (DU3MUECKUX SBICHHUHN B OKPYXKAIOIIEM MHpE, B TOM 4Hclie (GU3MUECKHUe SIBICHUS B TIPU- POJE: MPUMEPHI
JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSMHU B JKMBOM M HEKHBOM NPUPOE; JEHCTBHE CHIIBI TPEHMSI B IPUPOJIE U TEXHHUKE; BIUSHUE aTMOC(EpPHOTro
JABJICHUS Ha KUBOM OpPraHM3M; IJIaBaHHE PHIO; pbIYard B Telle YeloBeKa; MPH ITOM MEPEBOJUTH MPAKTUYECKYIO 33[ady B YU4eOHYIO, BBIICISTH
CYIIECTBEHHbIE CBOMCTBA/MPU3HAKN (PU3NYECKUX SBICHUII;

OTKCHIBATh U3yUYCHHbIE CBOMCTBA TeN M (pU3MUECKHE SBICHMS, UC- NOJb3Yys (PU3NUYECKHE BEIMYUHBI (Macca, 00bEM, MIIOTHOCThH BEIECTBA, BpeMs,
MyTh, CKOPOCTb, CPEAHSISI CKOPOCTh, CHJIa YIPY- IOCTH, CHJa TSDKECTH, BEC Tella, CHila TPEHUs, JaBiieHue (TBEPAOro Tena, >KUIKOCTH, rasa),
BBITAJIKMBAIOIIAs CHJIA, MEXaHWYeCKas pabdoTa, MOIIHOCTh, TUIEYO CHJIBI, MOMEHT CHJIbI, KOI(PQHUIUEHT IOJIE3HOTO ACHCTBHUS MEXaHH3MOB,
KMHETUYecKas ¥ MOTEHIalIbHAsl SHEPTHS); IPU ONMKMCAHUU MPAaBUIILHO TPAKTOBATh (PU3UUECKHUI CMBICI UCIOIb3YEMbIX BEIMYMH, UX 0003HAUEHUS U
eAVHUIIBI (PU3NUECKUX BEIIMYNH, HAXOAUTH (DOPMYIIBI, CBA3BIBAIOIINE NaHHYIO (PU3UYECKYIO0 BEIHUMHY C IPYTUMH BETUYMHAMU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEIU- YUH;

XapaKTepU30BaTh CBOMCTBA Tell, (PM3HUECKUE SBIICHUS U MPOIECCHI, UCIIONB3Ys MpaBUiia CI0KEHUS CUIl (BAOJIb OJHOM MpsAMOii), 3aKkoH ['yka, 3aK0H
[Tackans, 3akoH ApxuMea, MpaBUiIo paBHOBECHS phruara (0J0Ka), «30710TO€ MPABHUIIO» MEXAHUKH, 3aKOH CO- XPAaHEHHS] MEXaHUUECKOM SHEPTUU; TIPU
3TOM JaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alMCHIBATh €r0 MATEMAaTUYECKOE BBHIPAKEHUE;

OOBSACHATh (DU3NYECKUE SIBICHUS, TPOIECCHl M CBOMCTBA TEJ, B TOM YHCIIE M B KOHTEKCTE CUTYAIlUi MPAKTUKO-OPUECHTHPOBAHHOT'O XapakTepa:
BBISIBJIATH MIPUYNHHO-CIIC/ICTBEHHBIC CBSI3U, CTPOUTHh OOBSCHEHHE M3 1—2 JOTHYECKUX IIArOB C OMOPOM Ha 1—2 M3yUEeHHBIX CBOMCTBA (PHU3UUECKHUX



SIBIICHUH, PU3NIECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemath pacué€THble 3a7aun B 1—2 NeHCTBUS, UCIONB3YS 3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE (PU3NUYECKIE BETMUMHBI: HA OCHOBE aHAIM3a yCIOBUS
3ala4M 3alMCbIBATh KPAaTKOC YCIIOBUC, IMMOJACTABIIATH (bl/I3I/II-IeCKI/IC BCJIIMYNHBI B q)OpMy.]IBI " IIPOBOAUTL pac- ‘IéTbI, HaxXOJUTh CIIPABOYHBLIC NAHHBIC,
HE0OXOUMBIE Ui PEIICHUs 3a]]a4, OLICHUBATh PEATMCTUYHOCTH MOTYYSHHON (PU3NYECKON BETMYHHBI;

paciio3HaBaTb Hp06HeMLI, KOTOPLIC MOXXHO PCHIUTH IIPU IMOMOIIH (1)I/I3I/I‘I€CKI/IX MCTOHOB; B OIIMCAHUH HCCIICAOBAHUA BBIACIATH IMPOBCPACMOC
MMPCAITIOJIOKCHUC (FI/IHOTC3y), pa3jindatb 1 UHTCPIIPETUPOBATH HOJ'Iy‘-IeHHBIf/'I PE3yiibTaT, HAXOAUTH OLHI/I6KI/I B XOA€ OIIbITa, ACJaTh BBIBOABI IIO €TI0
pe3ynbTaTam;

NPOBOJIUTH OMBITHI 1O HAOMIONEHUIO (U3NYECKUX SIBJICHUN WM (PU3MYECKHX CBOWMCTB Tel: (OPMYIHPOBATH MPOBEpPSEMBIC IMpPEI- MOJI0KEHUS,
coOuparh YCTaHOBKY U3 MPEIJIOKEHHOTO0 000PYAOBaHHUS, 3aMUCHIBATh XO/1 ONbITa U (POPMYIUPOBATH BHIBObL;

BBITIOJIHATL IMPAMBIC U3BMCPCHUSA PACCTOSAHUA, BPCMCHU, MACChI TCJIA, 06’béMa, CUJIBI 1 TCMIICPATYPHI C UCIIOJIB30BAHUCM aHAJIOT'OBBIX U L[I/I(l)pOBBIX
npuOOpPOB; 3alKChIBATh MMOKAa3aHUsI IPUOOPOB € YYETOM 33aJaHHOM aOCOIIOTHON MOTPEIIHOCTH U3MEPEHUN;

IPOBOJUTH MCCIIEIOBAHHUE 3aBHCHUMOCTH OJHON (PM3MYECKON BEIMUYUHBI OT JAPYrOd C HMCIOJIB30BAaHHEM IPSIMBIX U3MEPEHHUH (3aBUCHMOCTHU ITYTH
PAaBHOMEPHO ABMIKYLICTOCA TCJIa OT BPEMCHU JABUIKCHHA TCJIa, CUJIBI TPCHUA CKOJILKCHHUA OT BECa TCJId, KA4YCCTBA O6pa6OTKI/I HOBCpXHOCTeﬁ TSI 1N
HE3aBHCHUMOCTH CHUJIbl TPEHUS OT IUIOIIAIU COMPUKOCHOBEHUS TEIl; CHJIbI YIPYTOCTH OT YAJHMHEHUS MPYKUHBI, BHITAIKUBAIOIICH CHIIBI OT 00BbEMa
NOrpyXEHHON YacTH Teja U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJNa, OT MIIyOUHbI, HA KOTOPYIO MOIPY>KEHO TEJO; YCIOBHM
TUTaBaHMsI T€Jl, YCIIOBUI paBHOBECHS pbluara U OJIOKOB); y4acTBOBAThH B IUITAHUPOBAHUH YUeOHOTO UCCIIEIOBAaHUS, COOMPATh YCTAHOBKY U BBIMOJIHSATH
U3MEpEHHUS, CIIeIys TPEIOKEH- HOMY TUIaHy, (DUKCHUPOBATh PE3yJIbTAThI MOTYICHHON 3aBUCUMOCTH (PU3NICCKUX BEIIMYUH B BUJC TPEUIOKCHHBIX
TabNuI ¥ rpaduKoB, IeJaTh BHIBOJBI IO PE3yIbTaTaM HUCCIIECIOBAHUS;

MMPOBOAWUTH KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘~ICCKI/IX BCIIMYNH (HHOTHOCTI) BCIIIECTBA KUAKOCTU U TBépI[OI‘O TCJIa; CUJia TPCHUA CKOJIb- X XCHUA,; JaBJICHHUC
BO3/lyXa; BBHITAIKUBAIONIAS CUJIa, ACUCTBYIOIIAs HA MOTPYKEHHOE B KUIKOCTH TEN0; KOIPPHUIIMEHT MOJIE3HO- TO AEHCTBUS MPOCTHIX MEXAaHU3MOB),
ceaysa HpeI[J'IO)KeHHOI\/'I HHCTPYKIUU: ITIPHU BBIITOJHCHUN I/ISMepeHI/Iﬁ CO6I/IpaTB SKCIICPUMCHTAJIbHYIO YCTAHOBKY WM BBIYHCJIATH 3HAUYCHUC HCKOMOH
BEJIM- YMHBL;

co0Jr01aTh NMpaBUJIa TEXHUKUA 0€30MacCHOCTH MpU padboTe ¢ J1adopaTopHBIM 000PYAOBaAHUEM;

YKa3bIBaTh IPUHIIMIIBI JEHCTBUS TPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI, TEPMOMETP, TMHAMOMETP, COOOIIAIOIIUECS CO- CY/Abl, 0apOMETp, phIyar,
MOJIBWKHBINA M HEMOJBMKHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTb;

XapaKTepu30BaTh MPUHIIUIIBI AEUCTBUSI M3YUYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOMCTB C ONMOPOM HA MX ONMHUCAaHUA (B TOM YMCIE: MOAUINITHUKH,
YCTPOMCTBO BOJAOIPOBOJA, THUAPABIUYCCKHI IPECC, MAHOMETP, BBICOTOMEp, MOPIITHEBOW HACOC, apeOMETp), WCIIOJIb3Yys 3HAHHS O CBOHCTBAaX
buznYeCKUX SIBICHUN U HEOOXOAUMBIE PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJIUTH MPUMEPHI / HAXOAUTh MHGOPMAILUIO O MpUMEpax MPaKTUYECKOTO HCIOJIb30BaHUS (M3NYECKUX 3HAHUN B MOBCEAHEBHOW >KU3HH IS
obOecrieueHrss OE30MACHOCTH MpPH OOpalleHuu ¢ MpuOOpaMu M TEXHHYECKUMHU YCTPOHCTBAMHU, COXPAHEHHS 3/J0POBbS U COOIIOJIEHUS HOPM
HKOJIOTHYECKOTO MTOBENICHHS B OKPYKaIOIIEeH Cpee;

OCYIIECTBIISATH OTOOP UCTOYHUKOB MH(pOpManuu B ceT MHTEpHET B COOTBETCTBHM C 33JaHHBIM MOUCKOBBIM 3allpOCOM, HA OCHOBE MMEIOIINXCS
3HAaHUH | HYTéM CpaBHCHHA Pa3INYIHBIX NCTOYHHUKOB BBIACIIATH I/IH(bOpMaHI/IIO, KOTOpasa ABJIACTCA HpOTHBOpe‘II/IBOﬁ WIN MOYET OBITh
HEJIOCTOBEPHOM;

MCIIOJIb30BAaTh NPU BBHIOJHEHUH YUEOHBIX 3aJaHUI HAyYHO-TTOMYJISIPHYIO TUTEPATYPY HPU3MUECKOT0 COAepKAHMSI, CIIPAaBOUYHbIE MAaTEPUAIIbI, PECYPChI
cetu MIHTEpHeT; BlafieTh NpUéMaMu KOHCIIEKTUPOBAHUSI TEKCTa, peoOpazoBaHusi HHPOPMAIIMU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPATKHE MMCbMEHHBIE H YCTHBIE COOOIIEHUSI HA OCHOBE 2—3 UCTOYHUKOB MHGOpMAIIUU GUZNIECKOTO CO JCPKAHUS, B TOM
yHclie MyOJIMYHO AeNaTh KPaTKHe COOOIIEHUS O pe3ybTaTax MPOEKTOB WK yU4eOHBIX UCCIIEeI0BaHUIl; TPU 3TOM I'PaMOTHO HCIIOIb30BaTh U3YYEHHBIN



NOHATUIHBIN annapaT Kypca (U3MKH, COPOBOXKAATh BHICTYIUICHUE NTPE3CHTALIUCH;

e [IPU BBINOJIHEHUH y4EOHBIX IPOEKTOB U MCCIEIOBAHNIN pacpefesaTh 00A3aHHOCTHU B IPYIIE B COOTBETCTBUHU C TOCTABIEHHBIMHU 331a4aMH, CICIUTh
3a BBIIOJHEHUEM IIJJaHa JCHCTBUI, aJeKBAaTHO OLICHMBATh COOCTBEHHBIM BKJIaJ B JEATEIBHOCTb TI'PYIIIBI; BBICTpPAaUBAaTh KOMMYHUKAaTHBHOE
B3aMMOJICHCTBHE, yUUTBIBAsi MHCHUE OKPYKAIOIIHX.

8 KJIACC

[IpenMeTHbIe pe3ynbTaThl HA 6a30BOM YPOBHE JIOJKHBI OTpakaTh cHOPMUPOBAHHOCTH y 00YHAIOIIUXCS YMEHU:

HCIIOJIB30BAaTh IOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBHKEHHE aTOMOB U MOJIEKYJI, arperaTHble COCTOSHUS BEIECTBA, KPUCTAIIMYECKUE U
amop(HbIe Tena, HACHIIEHHBIH U HEHACHIIEHHBIN Map, BIAXXHOCTh BO3/1yXa; TEMIEpaTypa, BHYTPEHHsSI SHEPTUs, TEIUIOBON BUTATEINb; 3JIEMEHTapHBIN
JIEKTPUYECKUN 3apsl, JIEKTPUUECKOE I10JI€, IPOBOJIHUKHU U AUDIIEKTPUKH, IIOCTOSTHHBIN 3JIEKTPUYECKUM TOK, MArHUTHOE I10JI€;

pa3nuyath sSBIEHHUS (TEIUIOBOE pACIIMPEHHE/C)KaTHe, TeIUlonepeaaya, TEIUIOBOC PABHOBECHE, CMAauMBaHHE, KAlWUISIPHBIC SBICHHS, HCHApeHHe,
KOHJICHCAllUs, TUIaBJIEHUE, KpUCTAJIN3alus (OTBEpAEBAaHUE), KUIIEHUE, TEIUIoNepeada (TEermIonpoBOIHOCTb, KOHBEKLIUS, U3JIyUE€HUE); dJIEKTpU3aLus Tell,
B3aUMO/ICHICTBUE 3apPs/I0B, JEHCTBHS MIEKTPUIECKOT0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOICHCTBUE MAarHUTOB, JIEHCTBUE MATHUTHOI'O I0JIS1 HA IIPOBOJHUK
C TOKOM, JIEKTPOMarHuTHAasl MHIyKIM) 110 ONMCAHUIO UX XapPaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUECKOE SBICHUE;
pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3UUECKUX SBICHUN B OKPYXKAIOIIEM MHUpPE, B TOM 4YHUClie (PU3NIECKUE SIBICHUS B MPH- POJIE: TIOBEPXHOCTHOE
HaTsDKEHHE M KallWLISIPHBIC SIBJICHUSI B IPUPO/IE, KPUCTAILIBI B IpUpoae, n3nydenne CoiHIa, 3aMep3anne BOJ0EMOB, MOpCKHE Opr3bl, 00pa30BaHUE POCHI,
TyMaHa, MHEs, CHETra; dJeKTPUYECKUEe SBICHHUS B aTMOcdepe, dJEKTPUYECTBO KHUBBIX OPraHU3MOB; MarHUTHOE TIOJIe 3eMITH, Apeid MOIro- COB, POJIb
MarHuTHOTO MOJIS Ui KU3HU Ha 3emile, MOJSIPHOE CUSHUE, MPU TOM MNEepeBOJIUTHh MPAKTUYECKYIO 3ajjauyy B y4eOHYIO, BBIACIATH CYIIECTBEHHBIE
CBOWCTBa/MpU3HAKU (HU3UUECKUX SIBICHUMN;

ONKCHIBAaTh M3yUYEHHBIE CBOMCTBA TEJI U (PU3NYECKHUE SIBICHUS, UCNONb3Yysd (PU3NUECKHe BEIUYMHBI (TEMIepaTypa, BHYTPEHHSISI SHEPrus, KOJIUYECTBO
TEIUIOTHI, yAeTIbHAasl TEMJI0EMKOCTD BEILIECTBA, Y/€IbHAs TEIIOTA IUIABJICHUS, yIe/IbHAs TEII0Ta Mapoo0pa30BaHusl, yelbHas TEII0Ta CrOpaHus TOIIUBA,
KOA(Q(QUIMEHT IMOJIE3HOTO JEHCTBUS TEIUIOBOM MAallMHBI, OTHOCUTENbHAsl BIAKHOCTb BO3yXa, JIEKTPUUYECKHH 3apsj, CWia TOKa, JIEKTPUYECKOe
HarnpsHKeHHe, CONPOTUBIICHNE TPOBOAHUKA, YAETbHOE CONPOTHUBICHHUE BEILIECTBA, pab0Ta U MOIIHOCTb IEKTPUYECKOr0 TOKA); IPU OMUCAHUU MPABUIILHO
TPAKTOBaTh (PM3MUECKUI CMBICI HCIIOJIb3YEMBbIX BETMUNH, 0003HAYEHUS ¥ €IUHHIIBI (PU3NUECKUX BEIMUYUH, HAXOAUTh (POPMYIIbI, CBS3BIBAIOLINE JaHHYIO
(u3NYECKYIO BEIMYUHY C APYTUMHU BEIMUMHAMU, CTPOUTH I'paKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUYECKHE SBJICHUS U MPOLECCHl, UCIOIb3Ys] OCHOBHBIE TOJ0XKEHUS MOJEKYIIPHO-KUHETHUECKOW TEOPUH CTPOEHHS
BEIIECTBA, IPUHIUI CYNEPIO3UIMNHU T10- JIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHMs 3apsja, 3a- KoH OMa JJis yuacTKa 1enu, 3akoH Jxoyns—
JleHnia, 3aKOH COXpaHEHMS YHEPTUU; TIPU 3TOM J[aBaTh CIOBECHYIO (JOPMYIHPOBKY 3aKOHA U 3aIHMCHIBATh €r0 MaTeMaTUYeCKOe BhIpayKEHHE;

OOBSICHATh (PU3UYECKUE TPOLECCHl M CBOMCTBAa TeJ, B TOM YHUCIE€ M B KOHTEKCTE€ CHUTYallMi MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
MPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE M3 |—72 JIOTMYECKMX IIaroB C OMOpoil Ha 1—2 M3y4yeHHBIX CBOWCTBA (DPU3UYECKHUX SIBICHUMH,
(bU3NYEeCKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIE 3a/1a4K B 2—3 IEHCTBHSL, UCIIOJIb3YS 3aKOHBI M (POPMYJIbI, CBA3BIBAIOIINE (PU3NUYECKHE BETMUMHBI: HA OCHOBE aHAIM3a yCIOBHUS 3a/1a4H
3alMCBIBAaTh KPATKOE YCIIOBHE, BBISBIISATH HEIOCTATOK JAHHBIX Ui PELICHUS 33Jaud, BIOMpATh 3aKOHBI U (OPMYIBI, HEOOXOIUMBIE JUIs €€ pelieHus,
MPOBOJIUTH pac- YETH M CPABHUBATH MOJTYYEHHOE 3HaUCHUE (PU3NUECKOM BETMUMHBI C U3BECTHBIMU JIaHHBIMU;



pacro3HaBaTb HpOGJIeMLI, KOTOPLIC MOKHO PCIIWTH IMTPU MTOMOIIHA (bI/ISI/I‘IeCKI/IX MCTOAOB; UCIOJIB3Ys OIMUCAHUC HUCCIICAOBAaHMA, BBIACIATE MIPOBEPACMOC
MPEATIOIOKEHUE, OLIEHUBATH IPABMIIEHOCTH MOPSIIKA IIPOBEACHHS NCCIIEIOBAHMS, 1€TaTh BHIBOIbI,

IMPOBOAUTDL OIIBITHI 11O Ha6JIIOZ[eHI/IIO (1)I/ISI/I‘ICCKI/IX SIBJICHUM WITH (bPI?;I/I‘-IeCKI/IX CBOMCTB T€l (KaHI/IJIJISIpHBIe SABJICHUS, 3aBUCUMOCTD JaBJICHHA BO3yXa OT €TI0
00b&Ma, TeMIeparypbl; CKOPOCTH IPOLIeCca OCTHIBAHU/HATPEBAHUS IIPU U3IYYEHHM OT I[BETA M3JIy4darolleil/Ioriomaroeil oBepXHOCTH; CKOPOCTh
UCTIapeHUs] BOABI OT TEMIIEPATyphl JKUAKOCTH W IUTOHMIagu €€ IOBEPXHOCTH; OJJIEKTPH3alUs Tel W B3aUMOACHCTBHE DIEKTPHUUECKHX 3apsI0B;
B3aMMOJICHCTBHE ITOCTOSHHBIX MAarHUTOB, BU3YyaJIN3alls MArHUTHBIX TTOJICH MOCTOSHHBIX MArHUTOB; ICHCTBUS MAarHUTHOTO TIOJIS Ha IPOBO/IHUK C TOKOM,
CBOICTBa JIEKTPOMArHnuTa, CBOMCTBA 3JIEKTPOJABHUIATENs IOCTOSTHHOTO TOKA): (POPMYIIMPOBATH MIPOBEPSIEMBIE MTPEIIOIOKEHNS, COOMPATh YCTAaHOBKY M3
IPEATI0KEHHOT0 000PYI0BAaHHS; OMTUCHIBATE XOJI ONBITA U (POPMYIIHPOBATH BHIBOJIBL;

BBITIOJIHSTH MPSIMbIE U3MEPEHUS TEMIIEPaTypPbl, OTHOCHTEIFHON BIAXKHOCTH BO3lyXa, CUIIBI TOKA, HAPSHKEHHS C UCTIOJIb30BAHUEM aHAIOTOBBIX IPHOOPOB
U JaTYMKOB (PM3MYECKUX BEIWYHH; CPABHUBATH PE3YJIbTAThl U3MEPEHUH € Y4ETOM 3a/1aHHOI aOCOIIOTHOM MOTPEITHOCTH;

MIPOBOJIUTH UCCIIEIOBAaHHUE 3aBUCHMOCTH OJHOH (pr3MuecKol BETUUMHBI OT JPYTOi C UCTIOIB30BAHUEM MPSIMBIX H3MEPEHHIA (3aBHCUMOCTD COMIPOTHBIICHHUS
MPOBOHUKA OT €T0 JUTMHBI, IJIOIIAIN MTONIEPEYHOT0 CEUCHHUS U YACTHHOTO CONPOTHBIICHNS BEIIECTBA TPOBOAHUKA; CHIIBI TOKA, HIYIIEr0 Yepe3 MPOBOIHHK,
OT HampsDKEHUs Ha IPOBOJHUKE; HMCCIICJOBAHUE IOCIEIOBATEIBHOTO M MApalIeNbHOIO COCAMHEHHH IPOBOJHHMKOB): IUIAHUPOBATH HCCIEIOBAHUE,
COOMpAaTh YCTAHOBKY U BBINOJHATH U3MEPEHHS, CIIAYs MPEUIOKCHHOMY IIaHy, (PUKCHPOBATh PE3yabTaThl MOJYYEHHON 3aBUCHMOCTH B BHJIE TaOJHII U
rpaduKoB, JeNaTh BBIBOJBI 0 pe3yIbTaTaM HCCIICIOBAHHUS;

IPOBOANTH KOCBEHHBIE M3MEpEHUs (PU3NYECKUX BeMWYHMH (yHeTbHas TEINIOEMKOCTh BEIECTBA, CONPOTHUBICHUE NPOBOJIHMKA, paboTa M MOLIHOCTh
ANIEKTPUYECKOTO TOKA): IUIAHUPOBATh M3MEPEHHUs, COOMpATh HKCIIEPUMEHTAIBHYIO YCTaHOBKY, CJIEIys NPEUIOKCHHOH WHCTPYKIHMH, W BBIYHCIATH
3HAa4YeHUE BEJINUMHBI,

co0JIr0AaTh MpaBuia TEXHUKKM 0€30I1aCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM 000PYAOBaHUEM;

XapaKTepU30BaTh MPUHLUIIBI JEHCTBUS M3YyUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPONCTB C ONMOPON HA MX OMHMCAHUS (B TOM YHUCIIE: CUCTEMA OTOIJICHUS
JIOMOB, TUTPOMETp, NapoBasi TypOHHA, aMIIEPMETP, BOJIBTMETP, CUETUUK IIEKTPUUECKON SHEPTUH, 3JIEKTPOOCBETUTENbHbIE TPUOOPHI, HAarpeBaTelIbHbIE
3JIEKTPONIPUOOPHI (IPUMEPBI), TEKTPUUECKUE MTPEIOXPAHNUTEIH; SJTEKTPOMArHUT, JJIEKTPOABUTaTeNb MOCTOSIHHOTO TOKA), UCHOJIb3Ys 3HAHHS O CBOMCTBAX
(bu3nYecKuX sIBICHUH 1 HEOOX0UMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh [IPOCThIE TEXHUYECKUE YCTPOICTBA U U3MEPHUTENbHBIE TPUOOPHI [0 CXEMaM U CXEMaTUYHBIM PUCYHKaM (KHIKOCTHBIM TEPMOMETP, TEPMOC,
ICUXPOMETP, TUTPOMETP, ABUTaTCJIb BHYTPECHHET'O CTOpaHusd, 3JICKTPOCKOII, peOCTaT); COCTaBJIATE CXEMBI DJICKTPUICCKUX uenef/i C 11ocjie10BaTCIIbHBIM U
napajieNIbHbIM COSMHEHUEM 3JIEMEHTOB, pa3ifyasi yCIOBHbIE 0003HAYEHUS JIEMEHTOB JIEKTPUUYECKUX IIeTIeH;

MPUBOJIUTh TPUMEPBI/HAXOIUTh WHGOPMAILMI0O O IpHUMEpax MPAKTUYECKOTO HCIONIb30BaHUsS (U3NYECKUX 3HAHUM B TOBCEIHEBHOW >KU3HU IS
oOecnieueHuns 0€30M1acCHOCTH MU 0OpalieHny ¢ TpUOOpaMu U TEXHUIECKUMH YCTPOUCTBAMHU, COXPAHEHUS 3/10pOBbs M COOIIOACHUSI HOPM 3KOJIOTHYECKOTO
HOBE/ICHUS B OKPYXKAIOLIEH Cpele;

OCYLICCTBIIATH ITOUCK I/IH(l)OpMaHI/II/I (1)I/I3I/I"IQCKOFO COJCpIKaHUA B CETU I/IHTepHeT, Ha OCHOBE UMCIOITUXCS 3HAHUU U HYTGM CpaB- HCHHA JOIMOJIHUTCIIBHBIX
HCTOYHHUKOB BBIACIATH I/IH(bOpMaI_[I/IIO, KOTOpas ABJIACTCA HpOTI/IBOpe‘-II/IBOI\/'I HAJIH MOYKET OBITh HeI[OCTOBepHOfI;

MCIOJIb30BATh MTPH BHIIIOJIHEHNUH YUEOHBIX 3aJaHUI HaAyYHO-TIOMYJISIPHYIO JIUTEPATYPY (PU3UUECKOT0 COAEPIKaHuUs, CIIPAaBOYHbIE MaTEPUAIIbI, PECYPCHI CETH
WutepHeT; BIageTh NpuéMaMy KOHCIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMAIMK U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;



co3JlaBaTh COOCTBEHHBIE MMCbMEHHBIE U KPaTKHE YCTHBIE COOOIIEeHNs, 000011as MH()OPMAINIO U3 HECKOJIIBKMX HCTOYHUKOB (PU3MUYECKOTO COJIepyKaHUs, B
TOM 4HCJe MyOJINYHO MPENCTABIATh PE3yIbTAThl IPOSKTHON MIIM HMCCIIEI0BATENbCKON ESITENbHOCTH; IIPU 3TOM I'PaMOTHO MCIIOJIb30BaTh W3yUYEHHBIN
HNOHATUIHBIN annapaT Kypca (PU3HKH, COIIPOBOKAAThH BBICTYIUICHUE NPE3eHTaLNeH;
IIPU BBINOJIHEHUH Y4EOHBIX MPOEKTOB U MCCIEIOBAaHUN (PU3NUIECKUX MTPOIECCOB PACTIPEACIATh 0053aHHOCTH B IPYIIIE B COOTBETCTBUU C MTOCTABICHHBIMU
3aJjauaMM, CIEAUTh 3a BBINOJHEHHEM IUIaHa JAEHCTBUM M KOPPEKTHPOBAThH €0, aJE€KBaTHO OLIEHUBATh COOCTBEHHBIH BKIJIAJ B JIE€ATEIBbHOCTh I'DYIIIBI;
BBICTPAUBaTh KOMMYHHMKATHBHOE B3aUMOAEUCTBHE, IPOSIBIISASL TOTOBHOCTb pa3peliaTh KOH(IUKTHI.

9 KJIACC
IIpenmeTtHble pe3ynbTaThl HA 6a30BOM YPOBHE JIOJKHBI OTPaXkaTh CPOPMHUPOBAHHOCTD Y O0YYArOIUXCS YMEHUI:
UCIOJIb30BaTh MOHATHUA: CHCTeMa OTCUETa, MaTepuaibHas TOYKA, TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHMUYECKOI'o IBIOKEHUS, Aedopmanus (ymnpyras,
IUTACTUYECKas), TPEHHUE, LIEHTPOCTPEMUTENIBHOE YCKOPEHHE, HEBECOMOCTh U MEPErpy3KH; LEHTP TSHKECTH; aOCOIIOTHO TBEPIOE TEJIO, LEHTP TSHKECTH
TBEPJIOrO TeJla, PaBHOBECHE; MEXaHUYECKHE KOJIeOaHUs U BOJHBI, 3BYK, UHPPA3BYK U yIbTPa3BYK; 3JI€KTPOMArHUTHbIE BOJIHBI, IIIKaJIa 3JIEKTPOMArHUTHBIX
BOJIH, CBET, OJIM30PYKOCTh U 1albHO30PKOCTh, CIIEKTPBI UCITYCKaHUS U MOIJIOUIeHUs; allb(da-, 6eTa- U raMMa-u3J1ydyeHHsl, U30TOIbI, sIepPHast SHEPreTUKA;
pasnuyath SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NMPSAMOJIMHENHOE JABUKEHHUE, pABHOYCKOPEHHOE NMPSIMOJIMHENHOE JIBUKEHUE, CBOOOIHOE Na/IeHUe
TeJl, pABHOMEPHOE JIB)KEHUE 110 OKPYKHOCTH, B3aUMOJCHCTBUE TEJl, pEaKTUBHOE ABMKEHHE, KosleOaTenbHOE IBUKEHHE (3aTYXalOI1e U BbIHYK/ICHHbIE
Kosie0aHus1), PEe30HAHC, BOJHOBOE [BHXXEHHME, OTPAKEHHME 3BYKA, NPSIMOJIMHEHHOE paclpOoCTpaHEHHE, OTPaKeHHE U IPEJOMJIEHHE CBETa, IOJHOE
BHYTPCHHEE OTPAXCHHE CBETa, pAa3JIOKEHHE Oeoro CBeTa B CHEKTP W CIIOKEHHE CIEKTPaJbHBIX I[BETOB, JUCIEPCHS CBETA, €CTECTBEHHAs
PaIMoOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOTO CIIEKTPA U3ITYYEHH ) TIO OIMTMCAHUIO UX XaPaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX
TaHHOE (PU3MUECKOE SBIICHUE;
pacro3HaBaTh IPOSBICHUE N3YUYEHHBIX (PU3NUYECKUX SABJICHUN B OKpY)KaIOILIeM MHUpe (B TOM 4yHciie (PU3NYecKHe SIBIEHUS B IPU- POJIe: IPUIMBBI U OTIIMBHI,
nBrokeHue iaHeT COJTHEYHOH CHCTEMBI, PEaKTHBHOE JIBIYKEHHE KUBBIX OPTaHU3MOB, BOCTIPUSTHE 3BYKOB KUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMHUECKUE
BOJIHBI, IIyHAMH, 9XO, I[BETa TeJ, ONTUYECKHE SBJICHUS B NPUPOAE, OMOJOTHMYECKOE JCHCTBHE BUAMMOTO, YIHTPA(QHOIETOBOTO M PEHTTEHOBCKOTO
W3IyYCHUH; €CTECTBEHHBIH PaJlMOAKTUBHBIN (DOH, KOCMHYECKHE JTY4H, PAJHOAKTUBHOE M3ITyUYE€HHE MMPHUPOTHBIX MUHEPAIOB; JACHCTBHE PaMOAKTHBHBIX
M3IYYCHU Ha OPraHU3M YeJIOBEKa), TPH 3TOM IEPEBOIUTH MPAKTHUECKYIO 33/1a49y B y4€OHYI0, BEICISTH CYIIECTBEHHBIE CBOMCTBA/TIPU3HAKU (DU3UIECKUX
SIBIICHUI;
OIMCHIBATh W3YUCHHBIE CBOWCTBA Tel W (DU3MUECKUE SIBICHUS, HCIONB3Ys (U3UYECKHE BEIWYHHBI (CpPEeqHSS M MTHOBEHHAs CKOPOCTh Tela TPHU
HEPaBHOMEPHOM JIBIKCHHH, YCKOPEHHE, TIepeMeIeHHe, TyTh, YIIIOBas CKOPOCTbh, CHJIa TPEHHS, CHIIa YIIPYTOCTH, CHJIA TSDKECTH, YCKOPEHHE CBOOOIHOTO
NaJIeHus], BeC Teja, UM- MyJbC TeNa, UMIYJIbC CUJIbI, MEXaHU4YecKast paboTa U MOIIHOCTb, OTEHIHAIbHAS SHEPTHUS Tela, MOJAHATOr0 HaJl TOBEPXHOCTHIO
3eMJIM, TOTEHIIHANIbHAS SHEPTUS CXKATOM MPY>KUHBI, KHHETHYECKast SHEPTus, OJIHAs MEXaHUYecKas SHepPrus, Hepro/l U YacToTa KojeOaHHii, IJTMHA BOJIHBI,
IPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCTh CBETa, MOKa3aTelb MPEJIOMIIEHUS Cpeibl); NMPH OMUCAHWU MPABUIBHO TPAKTOBATh (DPU3MUECKUH CMBICH
UCMOJIb3yEeMbIX BEIHM- YWH, 0003HAYCHUSI U €IMHULBI (U3NYECKUX BEIMYUH, HAXOJIUTHh (OPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (U3NYECKYIO BEIHMUUHY C
JAPYTUMH BEJTMUYUHAMHU, CTPOUTH TPaPUKH N3YUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYHH;
XapaKTepu30BaTh CBOICTBA Tell, GU3NUECKUE SBICHUS U MPOIECCHI, UCTIONb3Ys 3aKOH COXPAHEHUs SHEPrUH, 3aKOH BCEMUPHOT'O TSATOTEHUS, MPUHIHII
CYNEPIO3UIMU CUJI, TPUHIIUIT OTHOCUTENBHOCTH [ anuies, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCa, 3aKOHBI OTPAKECHUS U MPETOMIICHUS CBETA,



3aKOHBI COXPAHEHHs 3apsAA0BOT0 M MAaCCOBOTO YHCEN IPH SACPHBIX PEAKUIUAX; MPH 3TOM J1aBaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA M 3aMHCHIBATH €TO
MaTeMaTH4ecKoe BBIPAKCHUE;

OOBSACHATH (PU3MUYECKHE TPOLECCHl M CBOWCTBA TEN, B TOM YHCIE M B KOHTEKCTE CHUTyallMil MPAaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBIABIIATH
NPUYMHHO-CJIEJICTBEHHBIE CBSI3H, CTPOMTH OOBSCHEHHE M3 2—3 JOTMYECKUX IIAroB ¢ OMOpOW Ha 2—3 M3YYEHHBIX CBOWCTBA (DM3MUECKHUX SBICHUM,
(U3MUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemats pacy€THBIE 3a1a4H (OMMPAIOIINECS Ha CHCTEMY U3 2— 3 ypaBHEHHUH ), HCIIOJB3YS 3aKOHBI U ()OPMYJIBI, CBA3BIBAIONINE (PU3MYECKHE BETUYMHBL: HA
OCHOBE aHAJIM3a YCJIOBUS 33/1a4M 3a- NHCHIBaTh KPATKOE yCIOBHE, BBIABIATH HEAOCTAIOIINE WIIH M30bI- TOUHBIC JAHHBIE, BBIOUPATh 3aKOHBI U (HOPMYIIBL,
HEOOXOIMMBIE JUIS PELICHUS, IPOBOANTH PACYETHI M OLIEHUBAThH PEATMCTUYHOCTD MOJTYYEHHOTO 3HaYeHUs (PU3NIECKON BETMYMHEI,

pacro3HaBaTh MPOOJIEMbI, KOTOPBIE MOXKHO PEUIMTH MPU IMTOMOIIM (PU3NIECKUX METOIOB; UCIIONB3Ys ONMHCAHUE MCCICIOBAHMS, BBIIACIATH IPOBEPSEMOE
NPEAINOIOKECHUE, OIIEHUBATh MPABMWIILHOCTH IOPS/IKA MPOBEICHHUS HCCIENOBAaHUS, JeNaTh BBIBOIBI, MHTEPIPETUPOBATH PE3YNIbTaThl HAOIIOACHHN H
OIIBITOB;

MIPOBOJIUTH OIIBITHI TI0 HAOMIOACHUIO (DU3MYECKHUX SBICHUN WM (PU3MUECKUX CBOMCTB Tel (M3y4eHHE BTOPOTro 3aKoHa HbIOTOHaA, 3aKOHA COXpaHEHHS
SHEPrUH; 3aBUCHMOCTh NEpHOAa KoJeOaHU! MPY)KHHHOTO MasTHUKA OT MACChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCHMOCTh OT aMIUTUTYIbI MAJIbIX
KOJICOaHMIA; MPSIMOJTMHEHHOE PAacCIpOCTPAaHEHUE CBETa, pa3jioKeHHe Oeoro CBeTa B CHEKTP; M3yYEHHE CBOMCTB M300paXEHHs B IUIOCKOM 3epKajie W
CBOMCTB M300pa’keHHMs MpeaMeTa B coOMparomieil uH3e; HaOMIoIeHHEe CIUIOIIHBIX M JIMHEWYaThIX CIIEKTPOB W3JIYYSHHMs): CAMOCTOSATENILHO cOOMpaTh
YCTaHOBKY U3 U30BITOYHOTO HA0Opa 000pyIOBaHHUS; ONMCHIBATH XOJI OIBITA M €T0 Pe3yJIbTaThl, (OPMYINpPOBATH BHIBOJIBI,

NPOBOANTH IPU HEOOXOAMMOCTH CEPHIO MPSIMbIX U3MEPEHUH, OIIPEEIsisl CpelHee 3HAYCHUE N3MEPSIeMOii BEeTHYHHEI ((POKYCHOE pacCTOSIHUE COOMparoIeit
JIMH3B1); 000CHOBBIBATH BBIOOP CIIOCOOA M3MEPEHU/U3MEPUTENBHOTO pHOopa;

MIPOBOJIUTH HCCIICOBAHME 3aBHUCUMOCTEH (DM3WYECKMX BEIMYMH C HWCIOJIB30BAHUEM IMPSIMBIX H3MEPEHHH (3aBUCHMOCTh MYTH OT BPEMEHHU IIpU
PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HauaJIbHOM CKOPOCTH; TepHoAa KojeOaHHi MaTeMaTHYeCKOro MasiTHUKA OT AJIMHBI HUTH; 3aBUCHUMOCTH YTJIa O TPAXKEHUS
CBEeTa OT yrja HaJeHUs W yrja MpejoMJIEHUs OT yria HaJeHHs): IUIAHUPOBaTh HMCCIEIOBaHUE, CAMOCTOSATENBHO COOMpPATh YCTAaHOBKY, (PMKCHPOBATH
pe3yabTaThl MOJYYSCHHOH 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH B BUJIE TaOJIUIl U TpaHKOB, AeTIaTh BEIBOABI 110 pe3yJIbTaTaM UCCIIEI0BaHMS;

IIPOBOJIUTh KOCBEHHBIE M3MEPEHUs (U3NYECKUX BEIWYMH (CPEIHsSSI CKOPOCTh M YCKOpEHHE Teja NMpPH PaBHOYCKOPEHHOM JABHMKEHHM, YCKOPEHHE
CBOOOJHOTO MaJEHUs, )KECTKOCTh MPYKUHBI, KOOPOUIMEHT TPEHUS CKOJBKEHUS, MEXaHHUecKasi paboTa U MOILIHOCTb, YacTOTa U MEpHOA KojeOaHUH
MaTeMaTHYeCKOro M MPY>KUHHOTO MAasTHUKOB, ONTHYECKas CHJa COOMpAIOUIel JMH3bI, PaJUOAKTUBHBIA (DOH): IIIAaHMPOBATH W3MEPEHUs; cOOMpPaTh
HKCHEPUMEHTAIbHYIO YCTAHOBKY M BBITIOJHATH U3MEPEHUS, Ceays MPEeASIOKEHHON MHCTPYKIMM; BBIYUCIATH 3HAYCHHE BEUYMHBI U aHAIU3MPOBATH
MOJTyYCHHBIEC PE3YIIbTATHI C YIETOM 33JJaHHOM IMOTPENTHOCTH H3MEPEHHI;

co0Jr01aTh MpaBMiIa TEXHUKHU OE30MIaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;

pa3nuyaTh OCHOBHBIC MPU3HAKU U3YUEHHBIX (U3MUECKUX MOJe- JIei: MaTepruanbHas TOUKa, aOCONIOTHO TBEPIOE TEJIO, TOYCYHBIN MCTOYHUK CBETA, JyY,
TOHKasl JIMH3a, TUIaHeTapHast MOJIeNIb aTOMa, HYKJIOHHAsI MOJIeJIb @aTOMHOTO S/pa;

XapaKTepU30BaTh MPHHIUIIBI ACHCTBUS H3yYSHHBIX IPUOOPOB U TEXHHUECKUX YCTPONCTB C OMIOPOM HAa MX OMUCAHUS (B TOM YHCIIE: CIIUIOMETD, JaTYHKH
MIOJIOKEHHSI, PACCTOSIHUSI U YCKOPEHUSs, pakeTa, dXOJIOT, OYKH, MEPUCKOI, (hoToammapar, ONTHYECKHE CBETOBOBI, CIIEKTPOCKOI, TO3MMETpP, KaMmepa
Bunbcona), ucronbs3ys 3HaHUA O CBOMCTBAX (PU3MYECKUX SIBICHUHN U HEOOX0IUMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;



MCIIOJIb30BaTh CXEMbl M CXEMATHYHbIC PUCYHKH M3yYEHHBIX TEXHUYECKHX YCTPOUCTB, U3MEPHUTEIBHBIX MPHOOPOB U TEXHOJIOTHYECKUX MPOIECCOB MPHU
perieHNN y4eOHO-MPAKTHYECKUX 3a1a49; ONTHYECKUE CXEMBI JIJIsl TOCTPOEHHUS N300paKeHUH B TUIOCKOM 3€pKajie U COOMPAFOIICH JINH3E;

MPUBOJIUTh TPUMEPBI/HAXOIUTh WH(POPMAIIUIO O TpHUMEpax MPAKTUYSCKOTO WCIONb30BaHMs (U3UYECKUX 3HAHUN B TOBCEIHEBHON KH3HU JUIS
obecniedeHust 6€30MaCHOCTH MPU OOpANICHUH C TPUOOPAMU U TEXHUISCKUMH YCTPOUCTBAMU, COXPAHEHUS 3I0POBbS M COOTIOACHHSI HOPM SKOJIOTHYECKOTO
MOBE/ICHUS B OKPY>KAIOLIEH CpEIE;

OCYIIECTBIATh MOUCK WH(pOpManuu (pU3NIECKOro copepx aHus B ceTd VHTEpHET, caMOCTOSTENBHO (OPMYyIUpPYsl MOUCKOBBINA 3ampOC, HAXOAUTh MYTH
OTpeieNICHUs JOCTOBEPHOCTHU MOIy4eHHOW HH(DOPMAIIMK HA OCHOBE MMEIOIIMXCS 3HAHUH M JTOTIOJTHUTEIBHBIX HCTOYHHUKOB;

HCII0JIH30BaTh MPH BHITIOJHEHNUN YICOHBIX 32/ IaHUH HAYYHO-TIOMYJISIPHYIO JTUTEPATYPY GU3HUUECKOTO COACPIKAHUS, CIIPABOYHBIC MAaTEPUAJIbI, PECYPCHI CETH
WuTepHer; BIaseTh NpuéMaMi KOHCIEKTHPOBAHUS TEKCTa, MPeoOpazoBaHust HH(GOPMAIIMK U3 OJJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

c03/1aBaTh COOCTBEHHBIEC MMUCHMEHHBIE U YCTHBIE COOOIICHHSI HA OCHOBE MH(OPMAIIUU U3 HECKOJIBKUX UCTOYHUKOB (PU3UYECKOTO COACPIKAHUS, TTYOIUIHO
MPEJCTABIISATh PE3YJIbTAThl TPOCKTHOW WM MCCIIEIOBATEIIBCKON JESITEIbHOCTH; IIPU 3TOM I'PAMOTHO HMCIOJIb30BATh M3YyYECHHBINM NMOHATUIHBIN armapar
M3y4aeMoTo pazjena GU3NKH U COMPOBOKAATH BHICTYIUICHHE MTPE3ECHTAIMCH ¢ y4ETOM OCOOCHHOCTEH ayIUTOPHH CBEPCTHUKOB.

TEMATHYECKOE INTAHUPOBAHHUE

7 kaacc (68 yacoB)

Temaruueckuii
0JI0K, TeMa

OcHoBHOE cogepkaHue

OcHoBHBIC BHBI 1eSITEIbHOCTH YYAIIUXCH (Ha YPOBHE Y4eOHBIX NeiCTBHIH)

Paszpnen 1. ®dusuka u €€ poJib B NO3HAHUH OKPY:KaloLmero Mupa (6 4)

du3uka - HaAyKa o
npupoze (2 4)

®uszuka - Hayka o mnpupoxe. SABneHus
IIPUPOJBI. dusnueckue
MEXaHUYECKHE, TEIUIOBBIC, DIIEKTPUYECKHUE,

MAarauTHBIC, CBETOBBIC, 3BYKOBBIC

SABJICHUA

BrisBienue paznnunii Mexay pU3NYeCKUMHU U XUMHUYECKUMHU [TPEBPALECHUSIMHU.
PacrniozHaBanue u kinaccupukanus GU3NUECKUX SBJICHUNA: MEXaHUYECKUX, TETJIOBbIX,
JJIIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.

HaGnronenue u onucanue GU3NYECKUX SIBICHUH

Pduznyeckue
BeJIMYUHBI (2 4)

dusnyeckue BEJINYNHBI. N3mepenne
buznueckux BEJINYMH. Puznueckue
pUOOPBHI. ITorpemuocts U3MEPECHUM.

MexayHapoaHasi cuCTeMa €IUHUIL

OnpenenieHne T€HBI JIENIEHUS IIKAJIBl H3MEpPUTENbHOro mpubopa. M3mepenue
JIMHEMHBIX pa3MEPOB TE U TPOMEKYTKOB BPEMEHH C YUYETOM MOTPEIIHOCTEM.
W3mepenune 00bEMa KUAKOCTH U TBEPIOTO TENA.

N3mepenne temmepaTypbl IPU I[OMOIIM KUJIKOCTHOIO TEPMOMETpAa M JaTyuKa
TeMIepaTypsbl.

BrimonHeHne TBOpPUECKHUX 3aJaHHW MO TMOUCKY CIIOCOOOB HM3MEPEHHUS HEKOTOPBIX
(UBUYECKUX XapaKTePUCTHK, HAMPUMEP pa3MepoB Majbix OOBEKTOB (BOJIOC,
MIPOBOJIOKA), YIAJEHHBIX OOBEKTOB, OOJBIINX PACCTOSHUN, MaIBIX MPOMEKYTKOB

BpeMeHu. OOCYyKIeHHE TTPeAJIaraeMbIX CIIOCOO0B.




EcTecTBeHHO-
HAY4YHbII MeTO/
no3Hanus (2 4)

Kak ¢usuka u npyrue ecTecTBeHHbIE HAYKH
HW3y4aroT MNpupoay. EcTecTBEeHHO-HAYUYHBIN
METO/I O3HAHUS: HAOII0ICHHE, ITOCTAHOB- Ka
HAay4YHOT'O BOIIPOCA, BBIJBH)KEHUE THUIIOTE3,
SKCIEPUMEHT [0  TIPOBEPKE  THIIOTE3,
Ha0JIFOaeMOro
Onucanue GpuU3NYECKUX SBICHHUH C TOMOIIBIO

MoJeen

00BsCHEHHE SIBJICHHUA.

BeiBrkeHrE TUTIOTE3, OOBSACHSIOUINX POCTHIE SIBICHUS, HAIIPUMED:

[I0OYEMY OCTAHABIIMBAETCS ABUXKYIIEECS 110 TOPU30HTAIBHON TOBEPXHOCTH TEJIO;
II04YEMY B JKAPKYIO IIOrOJly B CBETJION OJEK/IE IIPOXIIAAHEN, YeM B TEMHOM.
[Tpenioskenue cnocoOOB MPOBEPKU TUIIOTES.

[IpoBenenue wucciaeqOBaHUSA IO TPOBEPKE KaKOW-TMOO THIOTE3bl, HAIpHUMEp:
JAIBHOCTH MOJETa MIapuKa, MYHIEHHOTO0 TOPU30HTAIBHO, TEM OOJIble, YeM OOoJbllie
BBICOTA ITyCKa.

[TocTtpoenue mnpocTredmux Mojenei (pU3NUecKuX SBICHUM (B BHJIC PUCYHKOB WIIH
CXeM), HalpuMep MajJieHue MpeaMeTa; IpsIMOINHEHHOEe paclpoCTpaHeHHEe CBETa

Pa3nen 2. [lepBonavaab

ble CBeJeHUA 0 CTPOeHHH BelecTsa (5 4)

Crpoenne AToMBI U MoOJIeKyJbl, uX pasmepbl. OneiThl, | HaOnronenue u MHTEpIpETALNs OIIBITOB, CBH/JICTEIILCTBYIOIINUX 00
Bemecrna (1 u) JIOKa3bIBAIOIIME  JIUCKPETHOE  CTPOCHUE | aTOMHO-MOJIEKYJIIPHOM CTPOCHUHU BEIIECTBA: OIBITHI C PACTBOPEHUEM pa3IMYHbIX
BEIIECTBA BEILIECTB B BOJIE.
OreHka pa3MepoB aTOMOB M MOJIEKYJI € MCII0JIb30BaHUEM (hOoTOrpaduii, HOIydEHHBIX
Ha aTOMHOM cui10BoM Mukpockorne (ACM). Omnpenenenue pazmMepoB MajblX Tell
JBu:KeHHe U JlBmwkenne  vactur  BemectBa.  Ces3p | HaGmronenwe n oObscHeHHE OPOYHOBCKOTO IBMKCHUS U SIBICHUS TUDDY3HH.
B3aUMoO/IeliCTBHE CKOpPOCTH JIBYDKCHUS YacTHIl c | IlpoBenenue n o0ObsCHEHHE ONBITOB MO HAOJIIOIEHUIO TEMJIOBOTO PACIIUPEHUS Ta30B.
YacTHUIl BellleCTBA | TEMIIEPATYPOH. [TpoBenenne u OOBSICHEHUE ONBITOB IO OOHAPYKEHHIO CHUJI MOJIEKYJISPHOTO
24) bpoyHnosckoe JBUJKECHHUE. Juddy3us. | NpUTSKEHUS U OTTATKUBAHUS
Bsaumonericteue YaCTHII BELIECTBA:

MPUTSKCHUEC U OTTAJIKHUBAHUEC

ArperatrHsie
COCTOSIHUSA
BemiecTna (2 4)

ArperaTHHe COCTOsIHUA BCIICCTBA: CTPOCHUC

ra3os, JKUJIKOCTEN u TBEPABIX

(kpuctayuinyeckux)  Ten.  B3aumocBs3b
MEX/IYy CBOWCTBAaMHU BEIIECTB B Pa3HBIX
arperaTHbIx COCTOSIHUSIX " nux
aTOMHO-MOJIEKYJISIPHBIM

Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOJIBI

CTPOCHUCM.

Ornucanue (C UCIOJIb30BAaHUEM MPOCTHIX MOJIENEH) OCHOBHBIX Pa3IN4Hil B CTPOCHUHU
ra3oB, KUIKOCTEH U TBEPIBIX TEIL.

OObsicHeHHEe MaJol CXKUMAEMOCTH IKHAKOCTEH © TBEPABIX T, OOJBIION
CKMMaEeMOCTH Ta3oB.

OObsicHeHHe coxpaHeHus (HOPMBI TBEPIBIX TN U TEKYYECTH KUIAKOCTH.

[IpoBeneHune OMbBITOB, JAOKA3bIBAIOIIUX, YTO B TBEPJOM COCTOSIHUU BOJbI YACTHUIIBI
HAXOJSATCS B CPEAHEM JAJbIIIe APYT OT Apyra (TIOTHOCTh MEHBIIIE), YeM B )KHJIKOM.
YcTaHoBIEHHE B3aUMOCBSI3H MEXKIY OCOOCHHOCTSIMU arperaTHBIX COCTOSIHUI BOJIBI U

CYIIECTBOBaHHEM BOJHBIX opranu3mMoB (MC — Ouonorusi, reorpadusi)

Pasznea 3. /IBuskeHue u B3aumopgeiicreue teJa (21 v)

MexaHnuyeckoe
aBuxenue (3 4)

Mexanunueckoe ABUKEHHE. PaBHOMEpHOE U

I/ICCJIGIIOBaHI/Ie PaBHOMCPHOI'O ABWIKCHUSA U OIIPCACIICHUC CTO ITPU3HAKOB.

HepaBHOMEpHOE ABMKeHHe. CKOpOCTb.

HaGmroienne HepaBHOMEPHOTO JBIIKCHUS U ONPEACNCHHE €ro OTJIMYUN 0T




CpenHsisi CKOpOCTb IpU HE- PaBHOMEPHOM

PAaBHOMEPHOI'O JIBUKCHUS.

nBwkeHuH. Pacu€ér mytm u  BpemeHM | PemieHue 3amad Ha oOmpeneieHHE IyTH, CKOPOCTM M BpPEMEHU PABHOMEPHOIO
JBUKEHUS JIBUKEHUSI.
Ananu3s rpauKoB 3aBUCUMOCTHU IIYTH U CKOPOCTHU OT BPEMEHH
Wnepuusi, macca, ABnenne  MHEpUMH.  3aKOH — MHEPUHMH. | OfbACHEHHE M IPOrHO3MPOBAHKE SBICHHIT, 00YCIOBICHHBIX HHEPIUCH, HAIPHMEP:
IUIOTHOCTH (4 4) B3aumopneiictBue  Ten  Kak  IPUYMHA | YTO MPOMCXOIMUT IPU TOPMOXKEHUH UM PE3KOM MAaHEBPE aBTOMOOMIISA, IOYEMY

M3MEHEHHUS CKOPOCTH JBMXKEeHHs Ten. Macca
Kak Mepa uHepTHOCTH Tena. [lmoTHOCTH
BeniecTBa. CBsI3b MIIOTHOCTU C KOJIMYECTBOM
MOJIEKYJ B €IMHUIIE 00bEMA BEIIECTBA

HEBO3MO>KHO MTHOBEHHO MPEKPATUTH ABM)KCHUE HA BEJIOCHUIIE]IC MIIM CaMOKaTe U T. [I.
[IpoBenenue u aHaliu3 OMBITOB, IEMOHCTPUPYIOIINX U3MEHEHUE CKOPOCTHU JBUKEHUS
Tesa B pe3yJbTaTe IeHCTBUS HA HETO IPYTHX Tell.

Pemienue 3aga4d Ha OIMPCACIICHUC MACChI TCJ1a, €ro 00bEMa U IIOTHOCTH.

HpOBeILCHI/IC 1 aHaJIn3 OIIbITOB, I[eMOHCTpI/IpyIOHII/IX 3aBUCUMOCTh UIBMCHCHUA
CKOPOCTH T€JjIa OT €r0 MacChl IIPH B3aUMOICHCTBHH TeIl. MI3MepeHre Macchl Tena
paziu4yHbIME criocobamu. Onpe/eneHre MIOTHOCTH TeJla B Pe3yJIbTaTe U3MEPEHUS €ro
Maccel ¥ 00bEMa

Cuaa. Buasl e
(14 9)

Cuita Kak XapakTepuCTHUKa B3aUMOJICUCTBUS
ten. Cwunma ympyroctd W 3akoH ['yka.
N3mepeHue Cuitbl ¢ MOMOIIBI0 JUHAMOMET]A.
SIBneHue TATOTEHHS U cuia TshkectH. Cua
TSOKECTU Ha Jpyrux IulaHerax. Bec Tena.
HesecomocTs.

Cnoxenune CHII,

HalpaBJIEHHbIX 10  OJHOM  IPSMOM.
PaBHOelicTByIOIIAsA  CHUIL.

Tpenue

Cuna TpeHus.
CKONLKCHUSI W TPEHHE TOKOSI.
Tpenue B npupoje U TEXHUKE

W3ydeHrne B3aMMOJCHCTBUS Kak MPUYUHBI H3MEHCHHS CKOPOCTH TeJla WM €ro
nedopmaruu.

Onucanne pealbHBIX CUTyallMd B3aMMOJICHCTBHUS Tel C MOMOUIbIO MOJIENEeH, B
KOTOPBIX BBOJUTCS TIOHSATHE M W300pa)keHHe CWibl. M3ydeHHWe CUIIBI YIpPYTOCTH.
HccnenoBanue 3aBUCUMOCTH CHIIBI YIIPYTOCTH OT Y/UIMHEHUS PE3UHOBOTO IITHYpa UIIH
NPYXUHBI (C TOCTPOEHHEM Ipaduka).

AHaIM3 TPAKTUYECKUX CUTYyalllid, B KOTOPBIX TPOSBISICTCS JEHCTBUE CHIIBI
ynpyroct# (ynpyrocTb Msda, KpOCCOBOK, BETOK JIepeBa u Jp.).

AHanM3 CUTyalluid, CBSI3aHHBIX C SIBJIEHUEM TATOTeHHs. OObsiCHEHHE OpOUTATHLHOTO
JBUKEHHUS TIJIAHET C UCTIOJIb30BAHUEM SIBJICHUS TATOTEHUS U 3akoHa unepiuu (MC —
acTpoHoMmus). MI3amepenue Beca Tena ¢ momoInsko JuHamoMerpa. O60cHOBaHHUE STOTO
crioco0a U3MepeHHs.

AHanu3 ¥ MOJICTTUPOBAHUE SBIICHUS HEBECOMOCTH. JKCIIEPUMEHTAILHOE TOTyUYeHUE
MpaBUJia CIOXKEHUS CHJI, HAMpaBICHHBIX BJOJIb OJHOW TpsMoi. OmnpenencHue
BEITMYMHBI PAaBHOJICHCTBYIOIIEH CHII.

W3ydeHne CUITbl TPEHUS CKOJIBKEHUS U CHITBI TPSHHSI TIOKOSI.

WccnenoBanue 3aBUCHMMOCTH CHIJIBI TPEHHMsI OT Beca Tela W CBOMCTB TPYIIUXCS
ITOBEPXHOCTEH.

AHanM3 MpakKTUYECKUX CUTYallUi, B KOTOPBIX MPOSBISETCS JEHCTBUE CHIIBI TPEHUS,
UCIIONIB3YIOTCSl CIOCOOBI €€ YMEHBIICHHsI WM YBENUYCeHHs (KaTaHWe Ha JIbDKax,




KOHBKaX, TOPMOXKEHHE aBTOMOOWIIS, WCIIOJIH30BAHUE TOJIINITHUKOB, IUIABAHUE
BOJIHBIX JKUBOTHBIX U Ap.) (MC — Ouomnorus).

Pemenne 3amau ¢ ucmonb3oBaHUEM (GOPMYT I pacuéra CHIIBI TSHKECTH, CHIIBI
YOPYTrOCTH, CUITbI TPEHUS

Pasznea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTel U ra3os (21 4)

JlaBjieHnne.
Ilepenaua
AaBJICHHSA
TBEPABIMU
TeJaMHu,
JKHIAKOCTAMM U
razamu (3 4)

HaBnenue. CrocoObl  YMEHBIICHUS U

yBEIMYEHMUs JaBiieHud. JlaBieHue rasa.
3aBHCHMOCTh JIaBJICHHS Ta3a OT 00béMa u
TeMriepaTypsl. llepenaya nasineHuss TBEPbI-
MU TeJaMH, >KUJIKOCTSIMH W razaMu. 3aKoH
[Tackass.

ITHeBMaTHyeCKHEe MAIIMHBI

AHanu3 U 0ObSICHEHHE OMBITOB U MPAKTUYECKUX CUTYAlUid, B KOTOPBIX MPOSBISETCS
CUJIa JaBJICHHUSL.

O6ocHOBaHME CIMOCOOOB YMEHBIICHHS M YBEIMYCHHsS JaBjieHusA. V3yueHue
3aBHCHMOCTH JaBJICHUS ra3za OT 00bEMa u TemrmepaTypsl. 3ydeHne ocoOCHHOCTEH
nepeaayn AaBJICHUA TBépI[I)IMI/I TCJIaMH1, XHUAKOCTIMHU MW TasaMMH. O6ocHoBaHue
PE3yJIbTaTOB ONBITOB OCOOEHHOCTSIMU CTPOCHHUS BELIECTBA B TBEPAOM, KUJIKOM

Y Ta3000pa3HOM COCTOSIHUSIX.

DKcriepuMEHTalIbHOE JI0Ka3aTeNbeTBO 3aKkoHa Ilackans. Pemenue 3amau Ha pacuér
JaBJIeHUs TBEPAOTO Tela

JlaBJjienne
JKUAKOCTH (5 1)

3aBUCHMOCTD JaBJICHU S KHUIOKOCTHU oT

rIyOuHBl TOTpyKeHust. ['mapocratndeckuit

HccnenoBanue 3aBUCHMOCTH JIaBJICHUS KUAKOCTU OT TIJIyOUMHBI MOrPYKEHUS U
IJIOTHOCTU KUJKOCTH.

apajiokc. Coobmarommecs cocyabl. | HabGmonenne u 0ObsSCHEHME THIPOCTATHUECKOIO IapajoKca Ha OCHOBE 3aKOHA
I'mapaBnuyeckue MexaHu3Mbl [Tackains. U3ydeHne cooOmarmmxcs CoCy10B.
Pemenue 3ama4 Ha pacuér naBiaeHUs KUAKOCTH. OObACHEHHE NMPUHLUNA JEHCTBUS
T'HJIPaBIMYECKOTO Mpecca.
AHanu3 ¥ 00BsACHEHHE NMPAKTHUECKUX CUTyalUd, JEMOHCTPUPYIOUIUX MPOSIBICHUE
JIaBJICHUsI JKUJKOCTH M 3akoHa llackans, Hampumep mpoueccoB B OpraHu3Me IpHU
ri1y0okoBoAHOM HbIpsiHUM (MC — Guosorus)
AtMocdepHoe Atvmochepa 3emsm  u  atMocdepHOe | DKCIepUMEHTAIbHOE OOHApYKEHHE aTMOC(PEPHOTO JaBiIeHUS. AHAINU3 U O0BICHEHHE
aaBJjieHue (6 4) JIaBJICHUE. [Tprunnb! CYLIECTBOBAHMSI | OMBITOB M TMPAKTUYECKUX CHUTYyallMil, CBSI3aHHBIX C JeicTBHEM aTMoc(hepHOro
BO3AymHOW  oOomouku  3emnu. OmNBIT | JaBIeHUS.
Toppuuennmu. H3mepenue armocpepHoro | OObscHEHHE CyLIECTBOBAaHU aTMoc(epbl Ha 3emiie U HEKOTOPBIX IJIaHeTaxX WIu e
JTaBJICHHUS. OTCYTCTBUS Ha Apyrux ruanetax u Jlyne (MC — reorpacgusi, acTpoHOMUS).

3aBUCUMOCTh aTMOC(EpPHOTO TaBJIEHUS OT
BBICOTBI

HaJl ypOBHEM
M3MepeHust aTMOC(hEepHOro JaBJIeHUS

Mopsa. IIpuboper st

OOBbsicHEeHMEe H3MEHEHHUS IUIOTHOCTH aTMOc(epbl C BBICOTOH M 3aBUCHUMOCTH
aTMOC(hEpHOTO JTaBJICHHS OT BBICOTHI.

Pemenne 3amau Ha pacu€r atmocdepHoro naaeneHus. M3yueHuwe yctpoiicTBa
OapomeTpa-aHepouaa

JleiicTBHE

JleficTBUE KUJIKOCTH U ra3a Ha MOTrpyKEHHOE

DKcrnepuMeHTalbHOe O0OHApy)KEHHE JEHCTBUS JKUJIKOCTH U ra3a Ha MOrpy>KEHHOE B




JKHJKOCTH U ra3a
Ha MOI'PY:KEHHOE B
HUX TeJ10 (7 1)

B HUX TeJo. BelTankuBaromias (apxumeaoBa)
cwia. 3akoH Apxumena. IlimaBanue Ten.
Bo3znyxoruiaBanue

HUX TEJO.
OmnpeneneHne BBITAIKUBAIOIIEH CHIIBI, JEHCTBYIOIIEH Ha TEJlO, MOrPY)KEHHOE B
KUJKOCTb.

IIpoBenenne u  00OcyxzeHUE

ONBITOB,  JE€MOHCTPHUPYIOLIUX

JICUCTBYIOIIEW HA TEIO B IKUIKOCTH,

3aBUCUMOCTH
BBITAJIKUBAIOLICH CHJIBI, oT 00BEMa
HOrPYKEHHOMN B JKUAKOCTH YACTH TEJIA M OT IIOTHOCTH YKHIKOCTH.

HccnenoBanre 3aBUCHMOCTH Beca Tella B BOJEC OT 00bEMa MOrPYKEHHOM B KUIKOCTh
YacTH Tea.

Pemrenue 3amad Ha NpUMEHCHHE 3aKOHA ApXMMea W YCIIOBHS IUTABaHUS TEJl.
KonctpyupoBanue apeoMeTpa WIM KOHCTPYMPOBAHHE JIOAKH W OIpenaeieHue e

TPY30I0IbEMHOCTH

Pa3nen 5. PaGora u momHocTh. JHeprus (12 4)

Pabora u
MOIIHOCTH (3 4)

Mexanunyeckas padora. MOIIHOCTb

OKCIIEpUMEHTAIBbHOE OINpE/ICICHNe MEeXaHWYEeCKOH paboThl CHJIbI TSXKECTU IPH
NaJCHUM Tela M CHJIbl TPEHUS IIPU PaBHOMEPHOM IIEPEMELEHUU Tejla 110
TOPU30HTAILHOU ITOBEPXHOCTH.

Pacuér MommuocTH, pa3BuBaeMOM Ipu NoAbEME IO JiecTHHLE. PemieHune 3amad Ha
pacuéT MexaHn4ecKoi paboThl U MOLIHOCTU

IIpocTsie
MeXaHu3MBbI (5 4)

[IpocTeie  MexaHU3MbI:  pblyar,  OJIOK,
HAaKJIOHHAas IUI0CKOCTh. IIpaBuio paBHoBecus
pbruara. IIpumenenue npasuila paBHOBECHUS
pelyara K OJIOKY. «30JI0TO€ TMpPaBUIIO»
Mexanuku. KIIJ[ mpocTeIx MexaHM3MOB.
[IpocTeie MexaHM3MBI B OBITY U TEXHHU- K€.

Prruaru B Tene uesoBeka

OmnpeneneHyue BBIMIPBINIA B CHJIE MPOCTHIX MEXAaHHW3MOB Ha IMpPUMEpE pblyara,
HOJBHKHOTO U HETIOABMKHOTO OJIOKOB, HAKJIOHHOM MJIOCKOCTH.

HccnenoBanue ycioBUsl paBHOBecHs pbluara. OOHapyXeHHE CBOMCTB MPOCTBIX
MEXaHU3MOB B Pa3JIMYHBIX MHCTPYMEHTAX M INPHUCIIOCOOJICHUSX, UCIONb3YEMbIX B
ObITY

U TEXHUKE, a TaKXkKe B )KUBBIX opranuzMax (MC — Ouosnorust). DkcrepuMeHTalIbHOe
JI0Ka3aTeNbCTBO PABEHCTBA PadOT MPU MPUMEHEHUH MPOCTHIX MEXaHU3MOB.
Onpenenenne KIIJ[ HakJIOHHOM MITIOCKOCTH.

Pemenne 3aau Ha npyuMeHEHUE IpaBuiia paBHOBECHs pbryara 1 Ha pacuér KII/]

Mexanunueckas
Heprus (4 1)

Kunernueckass M MOTEHLMANIbHAS SHEPTHS.
[IpeBpamienue oAHOrO BHUJIAa MEXAHHYECKOU
SHEPTUM B JpYroil. 3aKOH COXpaHEHUs u
W3MEHEHUS SHEPTUH B MEXaHUKE

OKCIEPUMEHTAIbHOE ONpPE/ECICHUE M3MEHEHUS] KMHETHMUYECKOW W TMOTEHIMaIbHOMN
SHEPIUU TeJla MPU €r0 CKATBIBAHUU 10 HAKIOHHOM IJIOCKOCTH. POPMYIMPOBAHUE HA
OCHOBE HCCJIEIOBaHUs 3aKOHA COXPAHEHUSI MEXAHUYECKOW dHEPTUH.

OOcyxIeHrne TpaHuI] MPUMEHUMOCTH 3aKOHA COXPAaHEHHUS SHEPTHH.

Pemenne 3a1a4 ¢ MCIOJIb30BaHUEM 3aKOHA COXPAHEHMS SHEPTUU

Pe3zepBHoe Bpems (3 4)




8 kiacc (68 yacoB)

Temaruueckuii
0JI0K, TeMbI

OcHoBHOe coJepKaHue

OcHoBHbBIE BH/bI 1eSITeIbHOCTH YUaluXcs (Ha ypoBHe YueOHbIX AeiicTBH)

Pa3nen 6. TenuioBble siBienus (28 u)

Crtpoenune u
CBOMCTBA
BemiecTna (7 4)

OCHOBHBIC TIOJI0KCHHS
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUHU
CTpoeHus BeliecTBa. Macca u pa3mMepbl
aTOMOB M MOJiIeKY. OTBITHI,
MTOATBEPIKIAIOIINE OCHOBHBIC TIOJIOKCHHS
MOJIEKYJISIPHO-KUHETHUECKON TEOPHH.
Moaenu TBEPAOTO, KUAKOTO U
ra3000pa3HOro COCTOSTHUM BEIIECTBA.
Kpucrannuueckue u amopHblie TBEpAbIE
Tena.

OOBscHEHNE CBOMCTB ra30B, JKHAKOCTECH U
TBEPJBIX TEJ HA OCHOBE IMOJIOKEHUI
MOJIEKYJISIPHO-KUHETHYECKOU TEOPHH.
CmauuBaHUE M KallUJUISIPHBIE SIBJICHUS.
TennoBoe paciliupeHue u cxaTmue

Habnronenue u nHTEpIpeTanys ONbITOB, CBHIECTEIBCTBYIOIINX 00
aTOMHO-MOJIEKYJISIPHOM CTPOCHUU BEILIECTBA: OTBITHI C PACTBOPEHUEM PAa3INIHBIX
BEIIIECTB B BOJIC.

Pemenne 3a1a4 110 OIEHNBAHMIO KOJIMYECTBA aTOMOB MJIM MOJIEKYJI B €IMHUIIE
00BEMa BelecTBa.

AHanu3 TeKCTa APEeBHUX aTOMUCTOB (Hampumep, pparmenta mosmel Jlykperust «O
NIPUPOJIE BEUIEeH») C U3JI0KEHHEM 000CHOBAHUIT aTOMHOI I'MITOTE3bI (CMBICIIOBOE
gyrenue). Onenka yoeAuTenbHOCTH ATUX 000CHOBAaHUIA.

OOBsicHeHne OPOYHOBCKOTO JBM)KCHUS, IBICHUS TUPPY3UN U pa3THIU MEXKITY
HUMH Ha OCHOBE TIOJIOKEHUN MOJIEKYIIPHO-KHHETHYECKON TEOPUU CTPOCHUS
BEIIIECTBA.

OObsicHEeHHE OCHOBHBIX Pa3IM4Hid B CTPOCHUH Ta30B, JKUIKOCTEH U TBEPIBIX TEII C
HCIOJIb30BAHUEM TOJIOKEHUH MOJIEKYIAPHO-KMHETHYECKOH TEOPUU CTPOCHHUS
BEIIECTBA.

IIpoBeeHue ONBITOB MO BHIPAIIMBAHUIO KPUCTAIIJIOB IOBAPEH- HOM COJIN WIIN
caxapa.

[IpoBenenne u 00BSICHEHNE ONBITOB, AEMOHCTPHPYIONINX KAMIIISIPHBIC SIBICHUS
SIBJICHHE CMAuUBaHHSL.

OOBsicHEeHHE PO KaNMUIAPHBIX SBICHUN JJIS1 TIOCTYIUICHUS BOJIBI B OPTaHU3M
pactenuit (MC — Guosorus).

Habmtonenue, nposezieHre 1 00BsSICHEHNE OIBITOB 10 HAOJIIOJICHUIO TETJIOBOTO
paciIpeHust ra3oB, KHUJIKOCTEH U TBEPBIX TEN.

OOBpsicHeHHEe coXpaHeHUs1 00bEMa TBEPABIX Tell, TEKYUYECTH KUAKOCTH (B TOM YHCIIE,
Pa3HUIIBI B TEKYUECTH JUIs PA3HBIX KUIKOCTEN), JaBICHUS ra3a.

[IpoBenenne ONBITOB, AEMOHCTPHPYIONINX 3aBUCUMOCTbD JTABJICHUS BO3/IyXa OT €T0
00bEMa M HarpeBaHMsI WIIH OXJIAXKICHUS,

U MX 00BSICHEHHE HAa OCHOBE aTOMHO-MOJICKYJISIPHOTO yIeHUs. AHATHN3
MPAaKTUYECKUX CUTYallUi, CBI3aHHBIX CO CBOMCTBAMH T'a30B, KHUKOCTEH U TBEPABIX




TCII

TemnyioBble
npoueccol (21 4)

Temneparypa. CBsi3b TEeMIIEpaTyphl CO
CKOPOCTBIO TEIIOBOI'O JIBUKEHUSI YACTHIL.
Buytpennss sueprusi. CiocoObl U3MEHEHUs
BHYTpPEHHEH dHEepruu: Terionepeaaya u
coBepiieHue paboTsl. Bubl Temonepenayu:
TEIUIONPOBOJHOCT, KOHBEKIHUS, U3TYyUCHHUE.
KonuuecTBo TemnoTsl. Y aenbHas
TETUIOEMKOCThH BeIecTBa. TernmooOMeH u
TEIUIOBOE paBHOBECHE. Y paBHECHHUE
TEIUIOBOrO OajaHca.

[InaBnenue u oTBepeBaHUE
KPUCTAJUIMYECKUX BEIIECTB. Y IeJIbHAs
TeruioTa ruiaBneHus. [lapoobpasoBanue

u kouaeHcanus. Mcnapenue. Kunenue.

VY aenbHas TEIoTa Mapooopa3oBaHusl.
3aBUCHUMOCTD TEMITEPATypPhl KUIICHHUS OT
aTMocdepHoro naBiieHus. BiaxxHoCTh
BO3/lyXa.

DHeprus TomMBa. Y iejbHasi TeraoTa
CropaHusl.

[TpuHIMIIBI pabOTHI TETIJIOBBIX JBUTATENEH.
KIIJI TenmoBoro ABUraTes.

TenoBble ABUTATENN U 3aILIATA
OKpY>KaloIleu Cpeibl.

3aKOH COXpaHEHUs U IIpe- BPAILEHUs
SHEPTUH B MEXAaHMYECKHUX U TEIJIOBBIX
nporeccax

O6ocHOBaHME MMPABUIT U3MEPEHUS TEMIICPATYPHI.

CpaBHeHHUE pa3IMYHBIX CIOCOOOB U3MEPEHHUS U IIKAJT TEMIIEPaTyphI.
Habumoienue u 00bsiICHEHNE OTBITOB, IEMOHCTPUPYIOIIUX U3MEHEHNE BHYTPEHHEN
SHEPTUU Tella B pe3ysbTare TeIIonepeaun U padoThl BHEIIHUX CHJI.
Habmoienue u 00bsICHEHHE OTBITOB, 00CYKIEHUE MPAKTUYECKUX CUTYALIUMH,
JIEMOHCTPUPYIOIIUX Pa3InYHbIE BUbI TEIIO- [I€pelavyr: TEeIJIONPOBOIHOCTD,
KOHBEKIINIO, U3JTyYEHUE.

HccnenoBanue siBeHUs TEIUIO0OOMEHA TP CMENIMBAHUH XOJIOTHOW U TOPsIYed BOJIBI.
HalGmronenue ycTaHOBIIGHUS TETVIOBOTO PABHOBECHSI MEXKy TOpsiuei U XOJI0THOM
BOJIOH.

Ornpenenenue (M3MEPEHNE) KOTUYECTBA TEIUIOTHI, MOTYYEHHOTO BOJIOM MpHU
TEII000MeHe C HarpeThIM METAJUTMYECKUM IIUITHH]IPOM.

Omnpenenenue (M3MepeHNe) yaeIbHON TEIIOEMKOCTHY BellecTBa. Perenue 3anay,
CBSI3aHHBIX C BBIUMCJICHHEM KOJIMUYECTBA TEIIO- Thl U TETUIOEMKOCTH MIPH
TEII000MeHe.

AHanu3 CUTyalllil TPaKTHYECKOTIO UCIOJIb30BAHUS TEIJIOBBIX CBOMCTB BELIECTB U
MaTepuasoB, HAPUMEP B LEJAX SHEPToCOSPEKEHUS: TEIIIOU3O0IISAIINS,
SHEPTrocOEpEraroIne KPhIIU, TePMOAKKYMYJIATOPHI U T. 1.

HaGmronenue siBnenuii ncnapeHus U KouaeHcauu. MccnenoBanue nporecca
WCMIapeHUs Pa3INuHbIX KuaKocTel. OObsiICHEHHE SIBICHUN UCTIapEeHUs U
KOH/JIEHCALIUM Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUYEHHSI.

Habmonenue u o0bsiCHEHHE TIpoIecca KUIMEeHHsI, B TOM YUCJIe 3aBUCUMOCTH
TEMIEPaTypbl KUTICHUS OT J1aBIICHUSI.

Onpenenenue (M13MepeHNEe) OTHOCUTEIBLHON BIIAXKHOCTH Bo3ayxa. Habmonenue
rporiecca MIaBJIeHUs KPUCTALTHYSCKOTO BEIIECTBA, HAIPUMED JIbJIA.

CpaBHEHME MPOIECCOB TUIABICHUS KPUCTATUIMUECKUX TEJT U pa3MSATICHHS TIPU
HarpeBaHUU aMOP(HBIX TEI.

Omnpenenenue (M3MEpeHNe) yASIbHON TETIOTHI TIaBIeHU Jbaa. OObsICHEHHE
SIBJICHUY TUTABIICHUS M KPUCTAJUIM3AIMHA HA OCHOBE aTOMHO-MOJICKYJISIPHOTO yUEHHUSI.
Pemenue 3aau, CBA3aHHBIX ¢ BBIYMCIEHHEM KOJIMYECTBA TEILJIO- Thl B POLIECCax
TEIUIONepeIauy MPH IUIABJICHUH U KPUCTAIIU3AINH, UCTIAPSHUH U KOH/ICHCAIUH.
AHanu3 CUTyaluil MpakTUYeCKOro MPUMEHEHUS SIBJICHU TUTABJICHUS U




KPUCTAJUTU3ALIUU, HAIIPUMED, MOJTYyUYEHUE CBEPX- YUCThIX MATEpUAJIOB, COJIEBAs
rpeJyka u Jip.

AHanu3 paboTsl U 00BICHEHHE MPUHLINIA JEHCTBUSI TETNIOBOTO JBUTATEISL.
Brruucienue KonruecTBa TEIUIOThI, BBIACISIIONIETOCS [TPU CTOPAHUU PA3IUUYHBIX
BUJ10B ToruiuBa, U KII/[ nBurares.

OO0cyxaeHre IKOJOTHYECKHUX MTOCIICICTBUIM MCIIOIB30BAHMS JIBUTATEIICH
BHYTPEHHETO CTrOpaHus, TEeIJIOBBIX U THApodekTpocTaniuii (MC — skomorusl,
XUMHUS)

Pa3nen 7. DaekTpuyeckue U MarHuTHeole sisjienus (37 4)

DileKTpUYeCcKHe
3apsiabl.
3apsikeHHBbIE TeJIa
U HX

Dnektpuzanus Ten. [[Ba pona
AIIEKTPUUECKUX 3aPSI/I0B.
BiaumopeiicTBue 3apsKeHHBIX Tell. 3aKOH
Kynona.

HabutoieHue 1 npoBeieHNe ONbITOB 110 3JIEKTPU3ALUH TEJ IPU COTPUKOCHOBEHUU U
WHJYKLIACH.

Habmtonenue u 00bsicHeHHE B3aUMOACHCTBUS OJHOMMEHHO U Pa3HOMMEHHO
3apsHKEHHBIX Tell.

B3auMo/eiicTBHe Onexrpuueckoe noie. [Ipuanyn OOBpsicHeHHE NPUHIMIIA AEHCTBHS 1eKTpockona. OObsiCHEeHNE SIBIEHUI
(79) CYIEPIO3HULIMH IIEKTPUYECKUX TTOJIEH. NEKTPU3ALMHU IIPU CONPUKOCHOBEHUH T€J U MHAYKIMEN € UCII0JIb30BaHUEM 3HAHUN
Hocurenu snekrpuueckux 3apsioB. 0 HOCHUTEJISX JIEKTPUYECKHX 3apsAJI0B B BEILIECTBE.
DNeMEeHTapHBIN JEKTPUUECKUM 3apsijl. Pacnio3naBanue u 00bICHEHHE SIBJICHUH 2JIEKTPU3AIUHU B T10- BCEHEBHOM JKU3HHU.
Crpoenue atoma. [IpoBoiHuKH 1 Habutoienne u 00bsICHEHNE OTIBITOB, MUTIOCTPUPYIOIIMX 3aKOH COXPAHEHUS
JUDJIEKTPUKU. 3aKOH COXPaHEHUs JJIEKTPUYECKOTO 3apsa.
JJIIEKTPUYECKOTO0 3apsiaa HaGmtoneHne onbITOB 110 MOJIETMPOBAHUIO CHIIOBBIX JIMHUHN 3JIEKTPUUECKOTO MOJIS.
HccnenoBanue AeUCTBUSA SIEKTPUYECKOTO T10JI1 HA IPOBOJIHUKU U AUDIIEKTPUKHU
IHocTossHHBIH DNEKTPUYECKUN TOK. Y CIIOBHS HabmtoneHnue pa3ianyuHbIX BUJOB JEHCTBUS SJEKTPUUYECKOTO TOKA U OOHApyKeHUe
IEKTPUYECKH I CYILIECTBOBAHUS DJIEKTPUYECKOIO TOKA. 9TUX BUJOB JICUCTBUS B IOBCEAHEBHOMN )KU3HU.
TOK (20 u) HcTouHMKH TOCTOSITHHOTO TOKa. [lelicTBrs COopka 1 ucnplTaHuE JEKTPUUECKOH 1IEeNH MOCTOSHHOTO TOKA.

AIEKTPUIECKOTO TOKA (TETUIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUIECKHUIl
TOK B JKUJKOCTSAX U Ta3ax.

Dnekrpuueckas nenb. Cuia Toka.
Dnektpuueckoe HanpsbkeHue. ConpoTuBiie-
HUE MIPOBOJIHUKA. Y IETbHOE CONMPOTUBIICHUE
BemiecTBa. 3akoH OMa TSl yJacTKa HeTH.
[TocnenoBarenbHOE

U MapaJyIeJIbHOE COEJUHEHNE TPOBOIHUKOB.

W3mepenue cuitbl TOKa aMIEPMETPOM.

N3mepenue 371eKTpruYecKoro HanpsKeHus BoabT™MeTpoM. [IpoBenenue u
00BSICHEHUE ONBITOB, IEMOHCTPUPYIOIIMX 3aBUCMOCTD JIEKTPHUECKOTO
COIIPOTUBIICHUS ITPOBOJIHUKA OT €r0 JUIMHBI, IIJIOIAIU IIONEPEYHOT0 CEUECHUS U
Marepuana.

HccenenoBanue 3aBUCMMOCTH CHIIBI TOKA, IIPOTEKAOILIETO YE€PE3 PESUCTOP, OT
CONPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUSI HA PE3UCTOPE.

[IpoBepka nmpaBuia CII0KEHUS HAIIPSHKEHUI TIPU MMOCIEA0BATEIEHOM COEANHEHNN
JIBYX PE3HCTOPOB.




PaboTa 1 MOLTHOCTH 3IEKTPHUUECKOTO TOKA.
3akoH /xoyns—JleHna. DneKTponpoBoa- Ka
U IOTPEOUTENH IIEKTPUUECKOM SHEPTUHU B
OBITY.

Kopotkoe 3ambikanue

[TpoBepka mpaBuia A5t CUIIBI TOKA MPU NapaJIICIbHOM COEAMHEHUU PE3UCTOPOB.
AHanu3 cUTyalui Mocie10BaTeIbHOTO U NapaJlJIeIbHOTO COEIMHEHUSI TIPOBOIHUKOB
B JIOMAIIHUX 3JIEKTPUUECKUX CETSIX.

Pemenwue 3amay ¢ ucnonb3oBanueM 3akoHa Oma u popmys pacdéra IIeKTPUIECKOTO
COMPOTHUBIICHUS [IPU TOCIIEOBATEIb- HOM U apaJLJICIbHOM COSIUHEHUN
MPOBOTHUKOB.

Omnpenenenne pabOTHI JIEKTPUUECKOTO TOKA, MPOTEKAIOIIETO Yepe3 PE3UCTOP.
OrnpeneneHre MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIICIIEMON HA PE3UCTOPE.
HccnenoBanue 3aBUCMMOCTH CHUJIBI TOKA Y€PE3 JIAMIIOUKY OT HAMPsKEHUS Ha HEH.
Onpenenenne KII/] narpeBarens.

HccnenoBanue nmpeoOpa3oBaHus SHSPTUU TIPH MTOABEME TPy3a AICKTPOABUTATEIICM.
OObsicHeHrEe YCTPONCTBA U IPUHIIUIIA JEHCTBUS TOMAITHIX
AJIEKTpOHArpeBaTeNIbHbIX IPHUOOPOB.

OOBsicHEeHHE TPUYMH KOPOTKOTO 3aMbIKAHUS U NMPUHIMIIA JEHCTBUS IJIABKUX
NpeoXpaHUuTECH.

Pemenue 3anay ¢ ucnonb3oBanueM 3akona Jlxxoyns—IJlenma. Habmronenue
BO3HUKHOBEHMS AJICKTPUUECKOTO TOKA B KHUJ- KOCTU

MaruuTHble
siBienus (6 1)

[TocTostHHBIE MarHuTEL. B3anmoselictere
MTOCTOSIHHBIX MarHUTOB. MarHuTHoE moJe.
MaruuTtHoe nose 3emMJId ¥ ero 3HaueHue AJis
KU3HU

Ha 3emie. OnbIT Opcreaa. MarHuTHoe nose
IEKTPUYECKOro ToKa. [IpuMenenune
NIEKTPOMAarHuTOB B TEXHUKE.

JlelicTBrE MarHUTHOI'O TIOJIS1 HA IPOBOJHUK C
TOKOM.

DNeKTpOoABUTATEb IOCTOSTHHOTO TOKA.
Hcnonb3oBanue ayieKTpoiBUraTeneit B
TEXHUYECKUX YCTPONCTBAX

U Ha TPAHCIIOpPTE

HccnegoBanne MarHUTHOTO B3aUMOJICHCTBUS IIOCTOSHHBIX MarHUTOB.

N3yuenrne MarHuTHOTO TOJIS TOCTOSTHHBIX MarHUTOB MPU UX 00BETUHEHUU U
pa3aeeHumn.

[IpoBenenune onpITOB 1O BU3yAIM3ALIMU TIOJISI IOCTOSIHHBIX MAarHUTOB.

N3yueHue siBieHUss HaMarHM4MBaHus BellecTsa. MccienoBanue nencrBus
AJIEKTPUYECKOI0 TOKA HA MAarHUTHYIO CTPEJIKY.

[IpoBenenue onpITOB, JEMOHCTPUPYIOLIUX 3aBUCUMOCTb CUJIbI B3AUMOJACHCTBUSA
KaTYyIIKHA C TOKOM U MarHuTa OT CUJIbI U Ha- IPABJIEHUS TOKA B KaTYIIKE.

AHanmm3 cUTyaInui MPakTUIeCKOro MPUMEHEHHS dJIEKTPOMArHuTOB (B OBITOBBIX
TEXHUYECKUX YCTPOMCTBAX, MPOMBINIJICHHOCTH, METUIIUHE).

N3yuenne neicTBAS MArHATHOT'O ITOJISI HA IPOBOJHMK € TOKOM. M3ydeHne nencTBus
3JIEKTPOJIBUTATEIIS.

N3mepenne KI1/] anekTpoasuratenbHoil ycTaHOBKH. Pacrio3HaBanue v aHanus
Pa3TUYHBIX IPUMEHEHUN DJIEKTPOIBUTATENEH (TPAHCTIOPT, OBITOBBIE YCTPOMCTBA U

Jp.)

DJIeKTPOMArHUT

OnbiTel Papajes. SABnenne

OnBITE IO HUCCICIOBAHUIO SIBJICHUA 3J'ICKTpOMaFHI/ITHOI71 HHAYKIOHUHU: UCCIICJOBAHUC




Hasl HHAYKIHUSA
(4w

3JIEKTPOMArHUTHOM MHAYKuuu. IIpaBuio
Jlenua.

OnexrporerepaTop. CriocoOb! MOTydeHUS
ANEKTPUYECKON SHEPTUU. DIIEKTPOCTAaHLUN
Ha BO30OHOBIIIEMBIX HCTOUYHUKAX YHEPTUU

M3MEHEHUN 3HAUYCHUS U HaIpaBJICHUA UHAYKIITUOHHOI'O TOKa

Pe3zepBHoe Bpems (3 4)

9 kaacc (102 yaca)

Temarudeckuii
0JI0K, TeMbI

OcHoBHOE CoaepiKaHue

OcHoBHbIE BH/IbI 1eSITeIbHOCTH YUaluXcs (Ha ypoBHe YueOHbIX JAeiicTBH)

Pa3nen 8. Mexanuueckue sipjienus (40 4)

MexaHnueckoe
JBHIKEHHE H
CIIOCOOBI ero
onucanus (10 4)

Mexanudeckoe aBH>KeHue. MarepuaiibHas
TOYKA.

Cucrema orcuéra. OTHOCUTENBHOCTh
MEXaHUYECKOTO ABH)KECHUS.

PaBHOMEpPHOE NPSAMOIIMHENHOE IBUKECHUE.
HepaBHoMepHOE NpsAMOIUHENHOE
nBuxkeHue. CpeaHsisi 1 MTHOBEHHaAs
CKOPOCTH T€JIa TP HEPABHOMEPHOM
JIBUKECHUH.

Yckopenue. PaBHoyckOpeHHOE
npsMosinHeiiHoe nBuxenue. CBoOoHOe
NaJicHUE.

Onbrtel [Manunes.

PaBHOMEpPHOE IBUIKEHUE IO OKPYKHOCTH.
[lepuon u yactoTta oOpaieHus.

JIunelHas u yriaoBasi CKOPOCTH.
[{eHTpOCTpEMUTENIBHOE YCKOPEHHE

AHanus 1 00CyX/IeHNE PA3IUYHBIX IPUMEPOB MEXaHUUECKOTO ABUKECHHUS.
OO6cyx1eHre rpaHul] IPUMEHUMOCTU MOJIEIH «MaTepUallbHAsl TOUKa.

Onucanre MEXaHMYECKOT o JABMKEHUS Pa3IMuHbIMU CllIoco0amu (ypaBHEHHUE,
Tabnuia, rpaguk).

AHanu3 )XU3HEHHBIX CUTYAIUI, B KOTOPBIX MPOSIBISAETCS OTHOCUTEIBHOCTh
MEXaHUYECKOTO IBUKEHHUS.

HabutoieHne MexaHn4eckoro JIBUKEHHS Tejla OTHOCUTEIbHO Pa3HBIX TeNl OTCUETA.
CpaBHeHue MyTell U TpaeKTOPHUIl IBUKEHUS OJJTHOTO U TOTO K€ TeJla OTHOCUTEIBHO
PAa3HBIX TEII OTCUETA.

Amnanu3s tekcta ["anumest 00 OTHOCUTENbHOCTH ABUKEHUS; BHIIOTHEHUE 3aJaHUH 110
TEKCTY (CMBICTIOBOE UTEHHUE).

Omnpenenenue cpeaHell CKOPOCTH CKOJBKEHUS OpycKa WM JBUKESHHUS [IapHUKa 110
HAaKJIOHHOH IUIOCKOCTH.

Ananu3 u o0cyxaeHre crioco00B MPUOIMKEHHOTO ONpPeAETICHUS MTHOBEHHOMH
CKOpPOCTH.

Omnpesenenne CKOPOCTH PaBHOMEPHOTO JABMKEHUS (ITapuKa B KUIKOCTH, MOJIETH
ANEKTPUYECKOT0 aBTOMOOWJIS U T. 11.).

Onpenenenue mMyTy, IPOHAEHHOIO 3a JAHHBIN POMEKYTOK BPEMEHH, U CKOPOCTHU
Tea Mo rpaguKy 3aBUCMMOCTU ITyTH PABHOMEPHOTO JBUKEHHS OT BPEMEHHU.
OO6cy>xaeHrne BO3MOXKHBIX IPUHIUIIOB AEHCTBHS TPUOOPOB, U3MEPSIONIUX CKOPOCTh
(cnuaoMeTpoB).




Boluncnenne myTH W CKOPOCTH TpU PaBHOYCKOPEHHOM MPSMO- JIMHEHHOM
JBUKCHHUH TEJA.

Omnpenenenue NPONUIACHHOTO IYTH M YCKOPEHUS IBHKEHHsI Tela Mo rpaduxy
3aBUCHUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO MPSIMO- JTUHEHHOro JBMKEHUS Tea OT
BPEMEHH.

Omnpenenenue ycKOpeHus Tela Mpyu PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKIIOHHOM

IIJIOCKOCTH.
N3mepenue nepuojia ¥ 4acTOTHI OOpACHHs TeJla 10 OKPY>KHOCTH.

Onpez[eneHI/Ie CKOPOCTH PaBHOMEPHOI'O ABMIXXCHUSA TEJIa 110 OKPYKXHOCTH.
Pemenne 3a1a4 Ha OonpeCaACICHUEC KWHEMATUYCCKUX XapPaKTCPHUCTUK MEXAaHUYCCKOT'O
ABWIKCHUS PA3JIMIHBIX BUIAOB.

Pacno3naBanue u HpI/I6JII/I)KéHHOG OIMUCAHUC PA3JIMYHBIX BUJIOB MCXAaHUYCCKOI'O
JABHUKCHHUA B IIPUPOAC U TCXHUKE (Ha IIpuMepax CBO6OI[HO nagaromux Tei,
JABUMIXXCHUA ) KUBOTHBIX, HeOECHBIX TCJI, TPAHCIIOPTHBIX CPCACTB U I[p)

B3aumoaeiicTrBue
Tea (20 u)

ITepssbiii 3akoH HeroToHa. BTOpoi 3akoH
Hprorona. Tperuii 3akoH HeroToHa.
[IpuHUUMI cyneprno3uuuu Cuil.

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

CHJIa TPEHUS CKOJIB)KEHUS, CUJIa TPEHUs
MIOKOSI, IPYTU€ BUJIbI TPEHHUSL.

Cuna TsKeCTH M 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOpEeHHE CBOOOTHOTO
nazeHus. [[BukeHue IiaHeT BOKPYr
Connua. IlepBas kocMudeckast CKOpOCTb.
HesecomocTs u neperpysku. PaBHoBecue
MaTepHabHONW TOYKU. AOCOIIOTHO TBEPIOE
teno. PaBHoBecue TBEpAOro TENa ¢
3aKpEIUIEHHON OCBIO BpaleH:us.. MOMEHT
cuisl. L{eHTp TsDKECTH

HaGmoenue u 00Ccyx/1eH1e ONBITOB C JBUKEHUEM TeJa MPU YMEHBIICHUN BIUSHUS
JIPYTUX TeJl, IPEMmsITCTBYIOUIUX JIBUKEHHUIO.

AHanu3 TekcTa ['anuies ¢ onMcaHueM MbICIEHHOTO YKCIIEPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH HHEPIUH; BHIMOJIHEHUE 3aJaHHI 110 TEKCTY (CMBICIIOBOE
YTEHUE).

OO6cyx1eHrne BO3MOKHOCTH BBIITOJIHEHUS 3aKOHA MHEPLIUU B PA3JIMYHBIX CHCTEMAX
OTCYETa.

Habmtonienue u 00Ccyx1eHne MEXaHUYECKUX SIBJICHUH, TPOUCXOIAIIUX B CUCTEME
orcuéra «Tenexkay npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIIBHO
KaOuHeTa GU3UKU.

JleficTBUS ¢ BEKTOpAMH CHJI: BBIITOJIHEHHUE 3aJJaHUM 110 CIIO0KEHHUIO U BBIYUTAHUIO
BEKTOPOB.

Habumtoienne w/mnu npoBeieHNe ONBbITOB, IEMOHCTPUPYIOLINX 3aBUCUMOCTh
YCKOPEHUS TeJla OT MPHJIOKEHHOM K HEMY CHJIBI U MacChl Tea.

AHanu3 u 00bsICHEHUE SIBJIEHUH C UCIOJIb30BAaHWEM BTOPOTo 3akoHa HeroTOHA.
Pemenue 3a1a4 ¢ ncnosib30BaHUEM BTOPOTo 3akoHa HbI0TOHA 1 IIpaBHIia CII0XKEHUS
CHIL

Onpenenenne KECTKOCTU MPYKUHBI.

AHanu3 cUTyaIuii, B KOTOPbIX HAOMIOIAI0TCS yIpyrue Aegopmarim, u ux
00BSICHEHHUE C UCIIOJIb30BaHUEM 3aKoHa ['yka.

Pemenue 3agau ¢ ucnosib3oBaHuEM 3akoHa ['yka.




HccnenoBanue 3aBUCUMOCTH CUITBI TPEHUST CKOJIBKEHUS

OT CHJIBI HOpMAJIBHOTO AaBiieHusl. OOCYKIeHUE pe3yIbTaTOB UCCICAOBAHMUS.
Onpenenenne kKodhhUIIMEeHTa TPEHUS CKOBXEHUS. VI3MepeHne CUITbl TPEHUS
TTOKOSI.

Pemenwue 3amay ¢ ncnosib30BaHuEeM (YOPMYIIBI IS CHITBI TPEHUS CKOJTBKCHHS.
AHanm3 ABYKEHHSI TEJ TOJIBKO MOJT ICHCTBHEM CHIIBI TSKECTH — CBOOOIHOTO
naJIcHUsI.

OOBsicHEHHE HE3aBICUMOCTH YCKOPEHHSI CBOOOIHOTO TMAaJICHUsI OT MacChl TeJa.
OrieHKa BEJTMYUHBI CHIIBI TSTOTEHUS, ICHCTBYIOIIECH MY IBYMS TelnaMu (JIst
pa3HBIX Macc).

AHanu3 JIBWKEHUS HEOSCHBIX TEJ MO/ JCHCTBUEM CHIIBI TATOTEHUS (C
HCIIOJIb30BAHUEM JIOTIOJIHUTEIBHBIX NCTOYHUKOB UH(OPMAITHH ).

Pemenwue 3a1a4 ¢ MCIOJIb30BaHUEM 3aKOHA BCEMUPHOTO TATOTEHUS M (POPMYITBI JIs
pacuéra CHIIbI TSKECTH.

AHallu3 OPUTHHAIBHOTO TEKCTA, OMUCHIBAIOIICTO MPOSBICHUS 3aKOHA BCEMUPHOTO
TSATOTCHHUS; BBIMIOJIHEHUE 33JJAHUI TI0 TEKCTY (CMBICIIOBOE UTCHUE).

HabmroneHue u 00CyKACHHE OIBITOB [0 M3MEHEHHIO Beca Telia MPH YCKOPESHHOM
JIBUKCHUH.

AHanu3 yclIoBH BOSHUKHOBEHHS HEBECOMOCTH | TTepe- TPY3KH.

Pemrenue 3a1a4 Ha onpesieNieHHE Beca Tella B Pa3IMYHbIX YCIOBHSIX.

AnHanm3 cuil, IeHCTBYIOIINX Ha TeJo, OKosIIeecs Ha ornope. OnpeneneHue neHTpa
TSOKECTH Pa3IMYHBIX TEJ

3akoHbI coxpa
HeHus (10 1)

Nwmnynee Tena. Mi3MeHeHue uMImynbca.
Nmmynbe cuibl. 3aKOH COXpaHEHUs
HUMITyJbca. PeakTuBHOE IBU>KEHHE.
Mexanundeckas pabota 1 MOIIHOCTE. PaboTa
CHUJI TSDKECTH, YIPYTrocTH, TpeHus. CBs3b
SHEPTUU U PabOTHI.

[ToTenmnmanpHas YHEPTUS TeJa, TOTHATOTO
HaJl TOBEPXHOCTHIO 3eMiH. [loTeHnnanpHas
SHEPTHUSI CIKATON NPYKUHBI.

Kunernueckas sueprus. Teopema o
KUHETHUYECKON SHEPIUHU.

Habmtonenue u o0cykieHne ONBITOB, JEMOHCTPUPYIOLIUX Nepeaady UMITYJIbca MPU
B3aUMOJICHCTBHUH Tell, 3aKOH COXPAaHEHUs UMITYJIbca MPU aOCOTIOTHO YIPYTOM U
HEYIPYIOM B3aUMOJEHCTBUU TEIL

AHanu3 CUTyalnil B OKPY>KaroIei )KU3HU C UCITOJIb30BAaHUEM 3aKOHA COXPAHECHUS
VMITYJIbCA.

PacrioznaBanue siBJ€HMs pEaKTUBHOTO JIBM)KEHUS B ipupojie 1 texuuke (MC —
OHOI0THS).

IIpuMeHeHHe 3aK0HA COXpaHEHUs UMITYJIbCA I Pacdy€ra pe3yabTaToB
B3aUMOJEICTBUA TeJl (Ha IPUMeEpPax HEYIPYTroro B3auMOAECHCTBHSI, yIIPYyTroro
LIEHTPaAJIbHOI0 B3aUMOJIECHUCTBHS IBYX OJMHAKOBBIX TEJ, OJHO U3 KOTOPBIX
HETOJIBUXKHO).




3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUH

Pewrenue 3amad ¢ UCIOJIB30BAHUEM 3aKOHA COXPAHEHUS M- I1yJIbCA.
Omnpenenenue pabOThI CHIIBI YIIPYTOCTH MPH MOABEME TPY3a € UCIIOJIb30BaHUEM
HETIOJIBM)KHOTO U TIOJIBHIKHOTO OJIOKOB.

N3mepenne MOIHOCTH.

W3mepenne noTeHInaIbHOM SHEPTUN YIPYTO 1e(OPMHUPOBAH- HOM MPYKUHBI.
W3mepenne KHHETUYECKON SHEPTUH Tela M0 IJIMHE TOPMO3HOT'O ITYTH.
OKCIIEpUMEHTAJIBHOE CPAaBHEHUE U3MEHEHUS IIOTEHIIUAIIBHON U KUHETHUYECKOU
SHEPruil Teja Mpyu ABM)KEHUU 110 HAKJIIOHHOH IUIOCKOCTH.

OKcrepuMeEHTANIbHAS IIPOBEPKA 3aKOHA COXPAHEHUS MEXAHUYECKOM dHEPIUuu IIpU
CBOOOJHOM MaJICHUH.

[IpuMeHeHne 3aK0HA COXpaHEHUsI MEXaHUYECKOM YHEPTUH JUIsl pacuéra
IIOTEHIMAJIBbHON M KHHETUYECKOM dHEprul Tea. Pemenne 3a1a4 ¢ UCIOJIb30BaHUEM
3aKOHA COXPAHEHUsI MEXaHUYECKON YHEPTrUuu

Paznen 9. Mexanuuyeckue Ko1e0aHus U BOJHBI (15 u)

Mexannueckue
Kosieoanus (7 1)

KonebartenbHoe amxenne. OCHOBHBIE
XapaKTEePUCTUKU KOJIeOaHUM: TIEPHO/I,
4acToTa, aMIUINTYya. MaTtemMaTu4ecKui u
NIPYKUHHBINA MasTHUKU. [IpeBpamenne
SHEPTUH MPHU KOJIeOATETbHOM JIBUKEHUH.
3aryxatomue Konebanus. BoiHyX/1eHHbIE
Konebanus. Pezonanc

Habmonenue xonebanuii moj 1eHCTBUEM CHII TSHKECTU U YIPYTOCTH M OOHApYyKEeHHE
MOAOOHBIX KOJIEOAHUH B OKPYIKAIOIIEM MHPE.

AHanu3 xoyiebaHui rpy3a Ha HUTH U Ha npykuHe. OnpeielieHne 9acToThI
KOJIeOaHUN MaTEMaTUYECKOTO U MPY>KUHHOTO MAasSTHUKOB.

HabGmronenue u o0bscHeHNE SIBICHUS pe3oHaHca. VccnenoBanre 3aBUCUMOCTH
neproja konebaHuii MoABEIIEHHOTO K HUTH TPy3a OT AJTUHBI HUTH.

[IpoBepka HE3aBUCUMOCTH Mepro/ia KoueOaHuil rpy3a, OIBEIICHHOTO K JIEHTE, OT
Macchl Tpy3a.

Habmoienue u 00Ccyx1eH1ne OMBITOB, IEMOHCTPUPYIOIIMX 3aBUCUMOCTH MEPHOa
KOJIeOaHUM IPYKUHHOTO MAsTHUKA OT MACCHI TPy3a U KECTKOCTU MIPYKUHBI.
[IpuMeHeHne MaTeMaTHIeCKOTO M MPYKMHHOTO MasiTHUKOB

B KQ4E€CTBE MOJIETICH /I OMMCAaHUS KOJIeOaHUH B OKPYKAIOIIEM MHDPE.

Pemenue 3a1ay, CBA3aHHBIX ¢ BRIYMCICHUEM HIIA OTIEHKOW YacTOTHI (TIepruoa)
KojebaHuit

Mexanuuyeckue
BOJIHBI. 3BYK (8 u)

CaolicTBa MexaHW4YeCcKuX BOJH. J[inHa
BOJIHBL. Mexa- HUI4eCKue BOJIHBI B TBEPAOM
TeJle, CeiCMUYEeCKHE BOTHEL.

3Byk. [')pomMKkOCTH 3ByKa

1 BbicoTa ToHA. OTpakeHHE 3BYKA.

OOHapy)XeHHe U aHAJIU3 BOJTHOBBIX SIBJICHUH B OKPYKAIOILIEM MHUPE.

Habmtonenune pacnpocTpaHeHus MPO0IbHBIX U MONEPEUHBIX BOJIH (Ha MOJIENN) U
oOHapyKeHHe aHAJIOTMYHbIX BUJIOB BOJH B MPUPOE (3BYK, BOASIHbIE BOJIHBI).
Boruncnenue 1IMHBI BOJIHBI U CKOPOCTH PacpOCTPaHEHUs 3BYKOBBIX BOJIH.
DKCcIepUMEHTAIIBHOE OIPEIeNICHIE IPAaHHI] YaCTOThI CIBIIINMBIX 3BYKOBBIX




Wudpa3Byk u ynbTpa- 3ByK

KoJIe0aHuii.

Habumoienne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI (B TOM YHCITIE C
WCIIOJIb30BAHUEM MY3BIKAIbHBIX HHCTPYMEHTOB).

HaGmoienue u 00bsICHEHHE SIBIICHUS aKyCTUYECKOTO PE30- HaHCA.

AHanu3 OPUTHHAIBLHOTO TEKCTA, MOCBAMIEHHOTO UCIIOJIb30Ba- HUIO 3BYKa (WJIH
yIbTPa3ByKa) B TEXHUKE (IXOJIOKAIUS, YIBTPA3BYK B MEIUIIUHE U JIP.); BBIIIOJIHCHUE
3aJIaHUH 110 TEK- CTY (CMBICIIOBOE UYTCHHE)

Paszgen 10. DjekTpoMarHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI (8 1)

JIeKTPOMATHUTH
oe noJie u
3JIEKTPOMATrHUTH
ble BOJIHBI (6 4)

DNEeKTPOMarHuTHOE IOoJIe.
DNEeKTPOMarHUTHHIE BOJIHBI.

CaoiicTBa 351eKTpoMarHUTHBIX BOJH. [llkaina
JIEKTPOMAarHUTHBIX BOJIH. Mcnonb3oBanue
JIEKTPOMAarHUTHBIX BOJIH JJI1 COTOBOM
CBSI3H.

DNEeKTpOMarHuTHas IpUpo/ia CBETA.
CkopocThb cBeTa.

BonHoBEbIE cBOlCTBa CBETa

[TocTpoenue paccyxaeHnit, 000CHOBBIBAIOIINX B3aUMOCBS3b 3JIEKTPUIECKOTO U
MAarHUTHOTO IOJIEH.

DKCrepUMEHTAIbHOE U3yYEHHE CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH (B TOM YHUCIIE C
MTOMOIIIbI0 MOOHMIIBHOTO Tejie- poHa).

AHanu3 peHTTeHOBCKUX CHUMKOB Y€JI0BEYECKOT0 OPraHu3Ma.

AHanu3 TEKCTOB, OMHUCHIBAIOLIUX MTPOSBICHUS AJIEKTPOMArHUTHOTO U3ITy4YEHUS B
MIPUPOJIC: KUBBIE OPraHU3MBbI, U3ITy4eHUs] HEOECHBIX TeN (CMBICIOBOE YTEHUE).
PacnioznaBanue 1 aHaIU3 pa3IMYHBIX IPUMEHEHUH 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE.

Pemenue 3anay ¢ ncnosib3oBaHueM (HOPMYIT ISl CKOPOCTHU AJIEKTPOMATHUTHBIX
BOJIH, JUIMHBI BOJHBI U YaCTOTHI CBETA

Pa3zpea 11.

CaetoBble siBjienns (15 u)

3akoHbI
pacnpocTpaHeHus
cBera (6 1)

Hcrounuku ceera. Jlyuesas MoJenb cBera.
[IpssMonMHENHOE paCcIIPOCTPAHEHUE CBETA.
3armenus Connua u JIynel. OTpakeHue
csera. [limockoe 3epkano. 3ak0H OTpakeHUs
CBeETa.

IIpenomiienne cBeTa. 3aKOH MPETOMIICHUS
CBETA.

[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
Hcnons3oBanye BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJIAX

Habmtoienne onbITOB, JEMOHCTPUPYIOIIUX SIBJICHHUE MPSIMOIUHEHHOTO
pacnpocTpaHeHus cBeTa (BOZHUKHOBEHHE TEHH U MOJTy- TEHH), U UX UHTEPIIpEeTALINs
C MCIOJIb30BAaHUEM TTOHSTHSI CBETOBOTO JTyya.

OObscCHEHNE U MOJEIIMPOBAHUE COJTHEYHOI'O U JIYHHOTO 3aTMEHHUH.

HccnenoBanue 3aBUCUMOCTH YTJIa OTPaKEHHsI CBETOBOTO JIyda OT yrJja MaJeHHS.
N3ydenue cBoicTB n300paskeHus B TUIOCKOM 3epkaie. Habmonenue u o0bsicHeHne
OTIBITOB IO TOJYYSHHUIO H300pakeHU B BOTHYTOM U BBIITYKJIOM 3€pKajax.
HaGmoienue u 00bsICHEHNE OTIBITOB 10 MPEIOMIICHHUIO CBETAa Ha TPAHUIIE
Pa3IUYHBIX CPell, B TOM YHCIIE OMBITOB C MOJHBIM BHYTPEHHUM OTPaKEHUEM.
HccnenoBanue 3aBUCMMOCTH YTJIa IPEIOMIIEHHUS OT YIJIa MMaJIeHUsi CBETOBOTO JIyda
Ha TPAHUIIE «BO3TYX—CTEKIION.

Pacno3naBaHue sSIBICHHI OTPaKEHUS U MPEJIOMIIEHUS CBETA B MOBCEAHEBHOM KU3HH.

Amnanu3 u 00bICHEHHUE SIBJICHHS OIITHYECKOTO MHUpa xa.




Pemenue 3a1a4 C UCIIOJIb30BAHUCM 3aKOHOB OTPAXKCHUS U ITPCIIOMJICHUS CBCTA

JIMH3BI 1
onTH4YecKue
npudopsI (6 4)

Jlunza, xon ayyelt B tuH3e. OnTuyeckas
CUCTEMA.

OnTuueckue mpuOOpsI: poToanmnapar,
MHUKPOCKOTI

U TellecKon. [ 1a3 kak onTuyeckas cuctema.
brnu3opykocTh U JanbHO30PKOCTh

[Nonmy4yenne n300paXkeHNIA C TOMOIIBIO COOMPAIOIIEH U PaCCEUBAOLICH JTHH3.
Omnpenenenne (HOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JTNH3HI.
AHanu3 ycTpONCTBa U MPUHIUIIA IEHCTBUS HEKOTOPBIX ONTHYECKUX TPUOOPOB:
¢doToanmnapara, MUKPOCKOIIA, TEJIECKOMa

(MC — Guosnorusi, aCTpOHOMHUS ).

AHanu3 sSBJIeHU OIU30PYKOCTH U TaTbHO30PKOCTH, IPUHLIUIIA ICHCTBUS OUKOB
(MC — ouonorws)

Pa3inoixkenue
0eJIoro cBeTa B
ciexkTp (3 4)

Paznoxxenue 6eaoro ceera
B cnekTp. OnbiTel HetoToHa. Cnosxenue
CIEKTPaJIbHBIX IBETOB. Jlpcriepcus cBeTa

Habmronenue no pasnoxenuto 6enoro cBeta B ciekTp. Habmonenue n oobacHeHme
OTIBITOB TIO TIOJTYYEHHIO O€JI0T0 CBETa NMPH CIOKEHUH CBETA PA3HBIX I[BETOB.
[IpoBenenue u 00BSICHEHUE ONBITOB MO BOCTIPUATHIO [IBETA MTPEIMETOB TIPH HX
HaOJII0JICHUHU Yepe3 [IBETOBbIC (PUIBTPHI (IIBETHBIC OYKH)

Pazgen 12. KBanToBbie siBjenus (17 1)

Hcnyckanue u
NOIJIOLICHUE
cBeTa atomom (4

1)

Omneitel Pe3epdopaa u ruiane- tTapHas
MOJEJIb aTOMa.

Mopeins aroma bopa. Mcnyckanue u
MIOTJIOLIEHUE CBETa aTOMOM. KBaHTBHI.
JInnenyaTsle CIIEKTPbI

O6cyxaenue 1enu onbIToB Pesepdopaa mo nccieqoBaHUIO0 aTOMOB, BBIIBI)KCHHE
THUIIOTE3 O BO3SMOXXHBIX PE3yJibTaTax

OTIBITOB B 3aBUCUMOCTH OT IIPEJIITOJIAraeMOT0 CTPOSHUS aTOMOB, (POPMYITHpPOBaHUE
BBIBOJIOB U3 PE3YJIHTATOB OIBITOB.

OO6cyxneHre TpOTUBOPEUHi MIIaHETAPHOW MOJIENTH aTOMa U OCHOBaHUH NSt
runoTe3bl bopa o ctarmoHapHbIX OpOUTAX PIEKTPOHOB.

Habmtoienne CrIonHbIX U JIMHEHYAThIX CIIEKTPOB U3JIYUEHUs PA3IMYHBIX BEIIECTB.
OObscHeHre TMHEWYAThIX CIIEKTPOB U3ITY4YEHUs

Crpoenue
aTOMHOr0 siapa (6

1)

PannoaktuBHOCTB. Anb(a-, Oeta- u
ramma-usnydeHusi. CTpoeHue aToMHOTro
anpa. Hyknonnas Mmozens aToMHOTO A1pa.
N3otomnsl. PagroakTuBHBIE PEBpAILECHNUS.
IIepuon nonypacnaza.

JlencTBUA paguOAKTUBHBIX U3Iy4YEeHUN Ha
KUBBIE OpPraHU3MBI

OO6cyxaeHre BO3MOXKHBIX TUIIOTE3 O MOJIETISIX CTpoeHus siapa. OnpeneneHue
COCTaBa sijiep IO 3aJJaHHBIM MacCCOBBIM M 3apsiJIOBBIM YUCJIAM H T10 TIOJIOKEHUIO B
nepuoandeckoi cucreme aeMeHToB (MC — xumus).

AHanu3 U3MEHEHHUsI COCTaBa sAJipa U €ro MOJI0KEHUS B IEPUOIUUECKON CUCTEME TTPU
a-paaroakTuBHOCTH (MC — xumusi).

HccnenoBanue TpeKoOB a-4yacTHIL 11O TOTOBBIM ¢oTorpadusm. OOHapyKeHUE U
M3MepeHue paaualoHHOro (oHa C IMOMOIIBIO TO3UMETPA, OLIEHKA €ro
WHTEHCUBHOCTH.

AHanm3 OMOJIOTHYECKUX U3MEHEHHH, MPOUCXOSIINX O] IEUCTBUEM
pannoakTuBHBIX u3nydyeHni (MC — ouomnorus). Micnonb3oBanne paainoaKTHBHBIX
m3nydeHuit B meauimae (MC — Ouomnorus)




SipepHble peakuuu SAnepHble peaky. 3aKOHbI COXPAHEHUS Pewrenue 3a1a4 ¢ UCIOJIB30BAaHUEM 3aKOHOB COXPAHEHUS MAaCCOBBIX U 3aPsIOBbIX

(7 9) 3apsZI0BOIO U MacCOBOTO YHCEN. DHEPIHUs 4lCell Ha ONPENIETICHUE PE3YIbTATOB SIIEPHBIX PEAKLIUI; aHAIN3 BO3MOYKHOCTHU WM
CBSI3M aTOMHBIX siziep. CBsA3b Macchl U HEBO3MO>KHOCTH SIIEPHON PEAKIIUH.
sHepruu. Peakuuu cunresa u nenenus suep. | OueHka SHEPTUU CBSI3U sJIEpP C MCIOIb30BaHUEM (OPMYIIbl DHHIITEHHA.
Wcrounuku sHeprun ConHua U 3BE3. OO6cyxaeHne NepCcreKTUB UCTI0Ib30BAHMUS YIIPABIISIEMOT0 TEPMOSACPHOTO CHHTE3A.
SAnepHas sHepreTrka OO6cyxeHre TPeuMyIIeCTB U IKOJIOTUYECKUX MPOOIeM, CBA3aHHBIX C AEPHON

snepretukoit (MC — skomnorus)

I[HoBTOpUTENBbHO-00001IaKO M MOAYIb (9 1)

CucreMaTH3anus O060061IeHre CoepKaHus KaXI0To U3 BrimonHenue y4eOHbIX 3aaHUi, TPEOYIOMIMX JEMOHCTPAIUYA KOMIIETCHTHOCTEH,
U 00001eHue OCHOBHBIX Pa3/IeJIOB Kypca (pU3UKHU: XapaKTEepU3YIOIIUX €CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

NPEeAMETHOTO MEXaHWYECKHEe, TCIUIOBbIC, NPUMEHEHHS TIOTYYCHHBIX 3HAHUHN JJIS1 HAYYHOTO OOBSICHEHUS (PH3UUECKUX
coaepkaHus ANIEKTPOMArHUTHBIE, KBAHTOBBIC SBIICHUSI. SIBIIGHUW B OKPY’KaIOILEel IPUPOJIE U MOBCEIHEBHOM KU3HHU, a TAK)KE BBISBICHHUS
H OoNEITA Hay4HbIii MeTO/T TTO3HAHUS U €T0 (DU3HYECKUX OCHOB PsiJia COBPEMEHHBIX TEXHOJIOTHIA;

HeﬂTeé] BHOCTH, peanuzanus B PU3NIECKUX UCCIICOBAHUSIX. MIPUMEHEHUSI OCBOCHHBIX AKCIIEPUMEHTAIbHBIX YMEHUH JIJIs1 HCCIIE0BaHUS
Egﬁomgff:::y? ro CBs13b (DU3UKHN U COBPEMEHHBIX TEXHOIOTHIA (bu3MYECKUX SIBICHUMN, B TOM YHCIIE AJIS1 IPOBEPKHU TUIIOTE3 U BBIABICHUS

BCEro Kypca B o0JiacTu nepefadyu uHPoOpMaIuu, 3aKOHOMEPHOCTEH.

¢usuku SHEPreTUKE, TPAHCIIOPTE Pemenue pacuéTHpIX 3aa4, B TOM YKCII€ IPEANO0JAraloliuX UCIOIb30BaHUE

(bu3n4ecKoil MOJIENN U OCHOBAHHBIX Ha COJEP- dKaHUU PA3JIUYHBIX Pa3JelloB Kypca
(bu3uku.

BeInonHenue ¥ 3anyra rpyninoBbIX WM MHIUBUIYaIbHBIX IPOEKTOB, CBA3aHHBIX C
cozep;kaHueM Kypca puznku

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

KoppekimonHnas pabota npeaycMaTpuBaeT BhIIOJIHEHHE TpeOOBaHUH K pe3ynbTaraM, onpeaeneHHbM @I'OC 00O0.

KoppexkimonHnast paboTta HampaBieHa Ha OCYIIECTBIICHHE MHIUBUAYATbHO-OPUEHTUPOBAHHON MICUXO0JIOTO-TI€AArOTMUECKON MOMOIIH JIETSAM C TPYAHOCTAMHU
B O0OYyYEHHMH U COIMAIN3AIMH B OCBOCHUU IPOTrPaMMbl OCHOBHOT'O O0IIIEro 00pa3oBaHMsl, UX COLMAIBHYIO aJanTaliio U JMYHOCTHOE CAaMOOIIpe/iesleHUE.

Koppexyuonnaa paboma ooecneuusaem:

- BBISIBJICHHE UHIMBUyaJIbHBIX 00pa30BaTeIbHBIX MOTPEOHOCTENH 00yUaOIIUXCsl, HATPABIEHHOCTH JIUYHOCTH, MPO(PECCHOHAIBHBIX CKIIOHHOCTEHH;

- YCIIEIIHOE OCBOEHHME OCHOBHOI 00111€00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, JOCTH)KEHHE O0YyYaloIMMUCS C TPYIHOCTSIMH B

O00yYEeHHH U COIMATM3AINN IPEAMETHBIX, METAIPEIMETHBIX U IMYHOCTHBIX PE3yIbTAaTOB.

Koppexkyuonnas paboma cooepircum:

- IMarHOCTHYECKHE U KOPPEKIIMOHHO-Pa3BUBAOIINE MEPOTIPUATHSI, 00ECIICUNBAIOIINE YAOBIETBOPEHUE WHANBUIYAIBHBIX 00pa30BaTEIbHbIX TOTPEOHOCTEH



00yJaronuxcsi 1 OCBOCHUE UMH MPOTPAMMBbI OCHOBHOT'O O0IIIET0 00Opa30BaHMUs;

- yCIIOBUSl OOY4YEHHS] U BOCIHUTAHUS OOy4YaIOLIUXCs, METOJbl OOyUYEHHUs U BOCHUTAHMS, y4yeOHbIE MOCOOUs M TUAAKTHUYECKHE MaTepuasbl, TEXHUYECKHE
cpeacrBa O6y‘IeHI/I$I KOJUICKTUBHOTO U MHAUBUAYAJIbHOT'O IMOJIb30BaHUA, 0C06CHHOCTI/I MMPOBCACHUS I'PYIIIIOBBIX U UHAUBUAYAJIbHBIX KOPPCKIIMOHHO-PA3BUBAIOIIUX
3aHSITUH.

HanpagpiieHusi KOPPEeKIHOHHOI padoThI

Huaenocmuueckas paboma exkioyaem:

- BBISIBJICHHE MHJMBUIYaJIbHBIX 00pa30BaTeIbHBIX MOTPEOHOCTEH 00y4alOMIUXCS C TPYAHOCTAMU B OOYUYEHHUU U COLMAIM3AIMHU NIPU OCBOCHUH OCHOBH OM
00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHMus;

- OMpeJiesieHne YPOBHS aKTyaJlbHOTO Pa3BUTHS M 30HBI OJIMKaIIero pa3BUTUSL 00YYarOMIerocs ¢ TPYIHOCTSIMU B OOYUYEHUU U COLIMATIN3AIUH, BHISIBJICHHE
PE3epPBHBIX BO3MOKHOCTEH 00y4aroIerocs;

- H3YYCHHE Pa3BUTHUS YMOIIMOHAIBHO-BOJICBO, IO3HABATEIHFHOM, peUeBO c(hep U TMIHOCTHBIX OCOOCHHOCTEH 00yJarOIInXCs;

- U3yYEHUE COIMATIBLHOMN CUTYallUU PA3BUTHS U YCIOBUN CEMEHHOTO BOCIIUTAHUS O0yUYaOIINXCS;

- UI3YUYCHHUC aJIalITUBHBIX BO3MOXKHOCTEHN U YPOBHA COHAIM3allUA O6y‘~IaIOHII/IXCﬂ;

- UIBYUYCHUC MHIUBUAYAJIbHBIX O6pa30BaTeJII>HI)IX 1 COMAJIbHO-KOMMYHUKATUBHBIX HOTpe6HOCTeI71 06yqa}om1/1xcsl;

MOHHUTOPUHT YPOBHS M JUHAMHKH pa3BUTHUA OOYYaIOIIMUXCS, a TaKKe CO3/IaHUs HEOOXOAMMBIX YCJIOBHM, COOTBETCTBYIOIIUX WHIUBUIYATHHBIM
00pa3oBaTeNbHBIM MOTPEOHOCTAM 00YUAIOIIUXCSI C TPYAHOCTSIMU B OOYUEHUHU U COLUATU3AIINH;

- MOHUTOPHUHT JUHAMHMKYU YCIEIIHOCTH OCBOEHHS 00pa30BaTeIbHBIX MPOrPaMM OCHOBHOT'O OOIIEr0 00pa30BaHHUS.

Koppexyuonno-pazeusarowan paboma exnrovaem:

- HCIIOJIb30BAHHUC CIICHUAJIbHBIX MCTOAWK, METOJO0B W IPHUEMOB O6y‘-IeHI/I$I B COOTBETCTBUHU C 06p330BaT€J'II)HBIMI/I HOTp€6HOCT${MI/I 06yT~IaIOHII/IXC$I C
TPYJHOCTSMHU B OOYUYEHUHU U COLMATU3ALIY;

- OpraHu3alyI0 U MPOBEJIEHUE WHAWBHUIYAJIBHBIX U TPYNIOBBIX KOPPEKIMOHHO-PAa3BUBAIOUINX 3aHATUNA, HEOOXOIUMBIX JJIs MPEOAOJIEHHS] HapyLIEHU
pPa3BUTHS, TPYAHOCTEH 00yUEHHUS U COIMATTN3AIINN;

- pazBuTtHe (GOpPM UM HABBIKOB JHMYHOCTHOTO OOIIEHUS B TPYIIE CBEPCTHUKOB, KOMMYHHUKATHBHOW KOMIIETEHIIMH, COBEPIIEHCTBOBAHWU HABBIKOB
COLIMATN3AIUHU U PACIIMPEHUH COIIMATIEHOTO B3aUMO/ICHCTBUS CO CBEPCTHUKAMU;

- OpraHu3allii0 OCHOBHBIX BUJIOB JIEATEIHHOCTH O0YYAIOIINXCS B IPOIECCE OCBOCHHSI MU 00pa30BaTENIbHBIX MTPOTPaMM;

- pa3BUTHE KOMIETEHIINA, HEOOXOTUMBIX JIJISl TIPOIOJKEHUsT 00pa30BaHUs U MPOPECCHOHATBHOTO CAaMOOTIPEICIICHUS;

- COBEPIIEHCTBOBAHKME HABHIKOB TOJYUYEHUS M MCIIOJIBb30BAHUS MH(OPMAIIMH, CIOCOOCTBYIONINX MOBBIIIEHUIO COIMATBHBIX KOMIIETCHIIMN U aJlanTalliy B
PCAITBHBIX )KU3HCHHBIX YCIIOBHUAX.

Koncynemamuenas paboma éxnouaem:

- KOHCYJIbTAaTUBHYIO IIOMOIIb CEMbLEC B BOIIpOCAX BI)I60pa CTpaTCru BOCIIHMTAHUA W IPUEMOB KOPPCKUOHWOHHO-PAa3BUBAIOMICTO O6y‘-IeHI/I$I, B pPCUHICHUH
aKTyaJIbHBIX TPYTHOCTEH 00y4JaroIIerocs;

- KOHCYJIBTAlIMOHHYIO MOJIEPKKY U MTOMOIIb, HAPaBJICHHBIE HA COJAEHCTBUE CBOOOTHOMY M OCO3HAHHOMY BhIOOpPY oOydaromuMucs npodeccuu, GopMbl U
MeECTa 06yquH51 B COOTBETCTBHUU C HpO(beCCI/IOHaJIBHBIMI/I HUHTCpCCaMU, MHANBUAYAJIbHBIMU CHOCO6HOCT$IMI/I )41 HCI/IXO(bI/IBI/IOJIOFI/I‘ICCKI/IMI/I OCOGCHHOCTHMI/I.

Hughopmayuonno-npoceemumensckas paboma eKkniouaem:



- UH(OPMALIMOHHYIO MOAIEPKKY 00pa30BaTEeNIbHOM IeATEIHLHOCTH 00yUYaIOUIUXCs, UX POAUTENEH (3aKOHHBIX MPECTaBUTENEH);

- pa3iuuHble (HOPMBI MPOCBETUTENBCKON NEATENbHOCTH (JeKUuHU, Oecenbl, UHPOPMAIIMOHHBIE CTEH/IbI, NT€YaTHbIE MaTepHalibl, AIEKTPOHHBIE PECYPCHI),
HaIpaBJICHHBIC HAa Pa3bsICHEHHWE YYaCTHHKAM O0pa3oBaTEIBHOIO Ipolecca — oOydyaromuMcs (Kak MMEIOIIUM, TaK U HE WMEIOIIUM TPYAHOCTH B OOyUeHHUH H
COIIMAIIN3AINH ), X POAUTEISIM (3aKOHHBIM IPEACTABUTEISIM) — BOIIPOCOB, CBA3aHHBIX C OCOOCHHOCTSIMU 00pa30BaTEIHHOTO MPOLIECCa.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O ITPEIMETA «®PU3UKA»

Ne n/mt HanmenoBanune 00bEKTOB M CPEJICTB MATEPUAITBHO-TEXHUYECKOTO 00eCIIeUeHNUS
1. IlepeyeHb Y4eOHO-METOAMYECKOTO 00eCIeYeHUsI
1.1. ®duswka, 7 kimace/ A.B. Ilepoimkun «3narensctBo «IIpocBenienney
1.2. ®duswka, 8 kimace/ A.B. Ilepoimkun «M3narensctBo «IIpocBenienney
1.3. ®wusuka, 9 kiace/ A.B. Ileprimkun «M3aarensetBo «lIpocBemenne»
1.4. COopnuk 3anau o ¢usuke, 7-9 kmace/ A.B. Ilepsimkun «M31aTenbeTBo «OK3aMeH

1.5. [Toypounslie pa3pabotku no ¢usuke. 7 kiacc. — M. BAKO, 2020.

2. lln¢pposbie 00pa3oBaTeIbHbIC PeCypChl

2.1. http://fcior.edu.ru/ - dpenepanbHbIii MOPTAT MIKOJIBHBIX HU(PPOBBIX 00PA30BATEIBHBIX PECYPCOB
2.2. http://www.school-collection.edu.ru/ - nudpossie 006pa3oBaTeIbHBIC PECYPCHI IS 001IC00pa30BATEIBHOM IIIKOJIBI
3. Texunuyeckue cpeacTBa 00y4eHust

3.1 Kommsrotep — paboduee MECTO yIUTeIs 1

3.2 ITpoextop 1

3.3 Moy 1

3.4 VYcerpoiicTBa BeIBOJA 3ByKOBOM HH(OpManny (KOJIOHKH) 1
1

3.5. [TpesenTamuu (LIOP)
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