IHOACHUTEJIBHAS 3ATIMCKA

Coneprxanue [IporpaMmMbl HampaBiieHO Ha (HOPMUPOBAHUE €CTECTBEHHO-HAYYHOM IPaMOTHOCTH YYaIIUXCSI
Y OPraHU3aLUI0 N3y4eHUs GU3UKHU Ha JEATeIbHOCTHOM OCHOBE. B Hell yUnTBIBAIOTCS BO3MOXKHOCTH IPEIMETa
B peaninzauuu TpedoBanuii ®I'OC OOO K 11aHUpYEeMBbIM JIMYHOCTHBIM M METAIIPEAMETHBIM pe3yjbTaTaM
Oo0y4yeHMs, a TaKkXKe MEKIIPEIMETHbIE CBSI3M E€CTECTBEHHO-HAYYHBIX Y4YEOHBIX IIPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsl.

B mnporpamme omnpenensitoTcsi OCHOBHbBIE €M H3y4eHHUs (U3MKM HAa YPOBHE OCHOBHOIO OOILEro
o0pa3oBaHMs, IUIAHUPYEMbIE pE3YJIbTaThl OCBOCHHS Kypca (HM3HKH: JIMYHOCTHBIC, METaIlpeIMETHBIC,
npeaMeTHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma ycTaHaBiIMBaeT pacrpelesieHue yuyeOHOro marepuana 1o rogaM oOydeHus (Mo Kiaccam),
npe/ularaeT IMPUMEPHYIO0 IOCJIEOBAaTEIbHOCTh M3Y4YEHHsS TEM, OCHOBAaHHYIO Ha JIOTUKE pa3BUTHUS
NPEIMETHOTO COAEP)KaHUS U y4€Te BO3PACTHBIX OCOOCHHOCTEH ydwamuxcs, a TaKkKe MPUMEpPHOE
TeMaTU4YeCcKOoe IIAHUPOBAHUE C yKa3aHHEM KOJMYECTBA YacOB HAa U3yueHHE KaKIOW TeMbl M IPUMEPHOM
XapaKTePUCTUKON Y4eOHOU AEATEIbHOCTH yUaIluXCsl, pealin3yeMOi IPH U3YYECHUHU 3TUX TEM.

IIporpamMma MOXeT OBITh HCHOJb30BAaHA YUMUTENIIMH KAaK OCHOBAa JJIsl COCTaBJIEHUS CBOMX pabounx
nporpamm. Ilpu paspaboTke paboueil mporpaMMbl B TEMaTHYECKOM IJIAHUPOBAHUU JIOJIKHBI OBITH YUTEHBI
BO3MOYKHOCTH HCIIOJIb30BaHMsl 3JEKTPOHHBIX (LHM(POBBIX) 00pa3oBaTEIbHBIX PECYPCOB, SIBIISIOLIMXCS
y4e0HO-METOIMYECKUMHU MaTepuanaMu  (MyJbTUMEIUIHBIE MPOTPaMMBbI, DIIEKTPOHHBIE YYEOHMKH U
3aJJauHUKHU, SJIEKTPOHHbIE OWOJIMOTEKH, BUPTyallbHbIE J1a0OpaTOPUU, UIPOBBIE MPOTPAMMBI, KOJUICKIUH
U POBBIX 00pa30BATEIBHBIX PECYpPCOB), peanu3yromux auaakrndeckue Bosmoxuoctu UKT, coxepxanue
KOTOPBIX COOTBETCTBYET 3aKOHOAATENbCTBY 00 00pa30BaHUM.

[Tpumepnas pabovas mporpaMma He CKOBBIBA€T TBOPUECKYIO WHUIIMATUBY yUUTENCH M MPEIOCTaBIISET
BO3MOYKHOCTH ISl peasIn3alliK PA3IMNUYHbIX METOJMUECKUX IIOX0/10B K IPENoJaBaHHI0 (PU3UKU NIPH YCIOBUU
COXpaHEeHHUs1 0043aTeIbHOM YacTH CO/Iep KaHUs Kypca.

OBIIAS XAPAKTEPUCTUKA YYEBHOI'O ITPEJAMETA «®U3UKA»

Kypc ¢usuku — cucremMoo0Opa3yromuid A €CTeCTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, MOCKOIBKY
(u3nUYecKre 3aKOHBI JIS)KAT B OCHOBE MTPOLIECCOB | SIBJICHUN, N3y9aeMbIX XHMHEH, OMOJIOTUEH, aCTPOHOMHUECH
u ¢usndeckoir reorpadueii. dusznka — 3TO HMpeaAMET, KOTOPBIH HE TOJBKO BHOCHT OCHOBHOW BKJIAJ B
€CTECTBEHHO-HAYUHYI0O KapTUHY MHpPa, HO M TMPEIOCTaBIsSeT HaumOoliee sICHbIE 0O0pa3ibl MPUMEHEHUs
HAyYHOTO METOJa MO3HaHUs, T. €. ClIoco0a MONy4YeHHUs JOCTOBEPHBIX 3HaHM 0 mupe. Hakonen, ¢pusnka —
3TO MPEAMET, KOTOPBII HApSALy C APYTUMH €CTECTBEHHO-HAYYHBIMU MPEAMETAMHU JOJKEH J1aTh IIKOJIbHUKAM
Mpe/ICTaBlIeHHEe 00 YBIEKATEIBHOCTH HAYyYHOTO HCCIEIOBAHHS W PAJOCTH CaMOCTOSTEIHHOTO OTKPBITHS
HOBOT'O 3HAHUS.

Opna w3 TIaBHBIX 3a1a4d (U3MYECKOTO OOpa3oBaHHS B CTPYKType OOIIero oOpa3oBaHUs COCTOUT B
(hopMHUPOBAHHUH €CTECTBEHHO-HAYYHOW IPAMOTHOCTH M MHTEpECa K HAyKe Y OCHOBHOM MacChl O0yJarOIINXCs,
KOTOpBIE B alibHENIIIEM OyayT 3aHATHI B CAMBIX pa3HOOOPa3HBIX cepax AesTeNbHOCTH. Ho He MeHee BayKHOM
3a/1auei SBJSETCS BBISIBIICHUE U TIOJITOTOBKA TAJTAHTIMBBIX MOJIOJIBIX JIFOACH TSl POAOIIKEHHUST 00pa30BaHUS
U JanbpHeimeld mpodecCHOHANbHON NeATEIbHOCTH B OONACTH €CTECTBEHHO-HAYUHBIX HCCIEAOBAHUN H
CO3JJaHUU HOBBIX TexHOJIOTHH. COrjlacHO TPHHATOMY B MEXIYHApPOJHOM COOOIIECTBE OMPEETICHUIO,
«EcTecTBeHHO-HAyYHasi TPAMOTHOCTh - 3TO CIIOCOOHOCTh YeNOBEKa 3aHMMATh AKTUBHYIO TPa)KIaHCKYIO
MTO3UIIMIO TI0 00IIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMU, U €r0 TOTOBHOCTh
MHTEPECOBATHCSI €CTECTBEHHO-HAYYHBIMU UJeAIMU. HaydyHO IrpaMOTHBINA YEJIOBEK CTPEMHUTCS y4acTBOBATH B
apryMEHTHPOBAaHHOM OOCYKJICHHH TPOOJIEM, OTHOCSIIUXCS K €CTECTBEHHBIM HayKaM W TEXHOJIOTHSM, YTO
TpeOyeT OT HEero CIEAYIOUTNX KOMIIETEHTHOCTEH:

—Hay4HO OOBSICHSITH SIBJICHUS,
—OILIEHWBaTh U TOHUMAaTh OCOOCHHOCTH HAYYHOT'O HCCIEIOBaHUSl, —MHTEPIPETUPOBATh JaHHBIE U
KCIMOJIb30BAaTh HAYYHbIE IOKA3aTEJIbCTBA JJISl TOJYUYEHHS BHIBOJIOB.»

N3ydyenne ¢usmkd crnocoOHO BHECTH peIIaolMii BKIAaA B (OpPMHUPOBAHHE E€CTECTBEHHO-HAYyUHOM

IrPaMOTHOCTH O0YyYarOLIUXCA.

HEJIN U3YUEHUSA YYEBHOI'O ITIPEIMETA «®U3UKA»
lenn wu3yueHuss ¢GU3MKH Ha ypOBHE OCHOBHOTO o00ImIero obpa3zoBaHusi ompezaeneHsl B Konuenuuu
npenoaaBaHus yaeOHoro npeamera «dusuka» B 00pa3zoBaTenbHBIX opranu3zanusax Poccuiickoit denepanun,



pean3yIoNuX OCHOBHBIE 0O0IIe00pa3oBaTeabHble MpPOrpaMMbl, YTBEepkKAEHHOH pemenueM Komnerun

MunucrepcTBa npocserienus: Poccuiickoit @eneparyu, npotokoi ot 3 aekadps 2019 r. Ne ITK-4BH.
Henu nzydyenus: Gpu3mku:

—TIpHOOpETeHNEe WHTEepeca U CTPEMIICHH O0YyYaroIuXcs K HAyYHOMY HM3YYEHHUIO MPHUPOJIBI, Pa3BUTHE HX
MHTEJUIEKTYalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI!;

—pa3BUTHE NPEACTABICHUH O HAayyHOM METOJE IMO3HaHWA M (HOPMHUPOBAHHE HCCIEIOBATEIHCKOTO
OTHOIICHHUS K OKPYKAIOUIUM SIBIICHUSM;

—opMupoBaHre Hay4YHOTO MHUPOBO33PEHUSI KaK pe3ylbTaTa W3y4EeHUS OCHOB CTPOCHHMS MaTepuu U
(byHIaMeHTaIbHBIX 3aKOHOB (DU3UKH;

—opmupoBanue npeacTaBiIeHUI O POIM (PU3UKH JAJIS PA3BUTUS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTHI;

—Ppa3BUTHE MPEACTABICHUI 0 BO3MOXKHBIX c(hepax Oyaymied mpodhecCHOHATBHON AeSITeIbHOCTH, CBI3aHHON
¢ (U3UKOH, MOATrOTOBKA K JajbHElIIeMy 00y4YeHHUIO B ’TOM HalpaBlICHUH.
JIoCTIKEHHE 3TUX IIeNieil Ha ypOBHE OCHOBHOTO OOmIEro 0Opa3oBaHHs OOECIIEYMBAETCS pelICHHEM

CIIEYIOIINX 3aau:

—TIIpHOOpEeTeHNE 3HAaHUH O JUCKPETHOM CTPOCHUH BEIECTBA, O MEXaHHMUECKUX, TETIOBBIX, AIEKTPHUYECKUX,
MarHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

—TIpHOOpETeHNE YMEHHUI OMHCHIBATh U OOBICHATH (PM3NUYECKUE SBICHUS C MCIOJIb30BAaHHEM MOJTYYESHHBIX
3HAHUM;

—OCBOEHHE METOJIOB PEUICHUsI MPOCTEHUIINX PACYETHBIX 337a4 C MCIIOJIb30BaHUEM (DPU3MUECKUX MOJIENEH,
TBOPUYECKUX U MPAKTUKO-OPHUEHTUPOBAHHBIX 33/1a4;

—pa3BUTHE YMEHHUI HaO/10/aTh HPUPOJHBIE SBJIECHUS U BBINOJHATH ONBITHI, JabOpaToOpHblE pabOThHl U
AKCIIEPUMEHTAJIbHBIE UCCIIEIOBAHMSI C UCIIOJIb30BAHUEM U3MEPHUTENbHBIX TPUOOPOB;

—ocBoeHHEe TpUEMOB PabOTHI ¢ WHpopManued (Gu3muecKkoro copepikaHusi, BKIOYas HHPOPMAILUIO O
COBPEMEHHBIX JIOCTIXKEHUAX (PU3UKH; aHATU3 U KPUTUYECKOE OILICHUBaHUE UH(OpMAIIHH;

—3HaKOMCTBO cO chepamu mpodecCHOHANBHON JAEATEIbHOCTH, CBA3aHHBIMU ¢ (PH3UKOM, M COBPEMEHHBIMHU
TEXHOJIOTUSIMU, OCHOBAaHHBIMU Ha TOCTHXKEHUSIX (DU3HMUECKON HAYKH.

MECTO YYEBHOTI'O IIPE/JIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OO0 Qusuka sBisieTcsi 00s3aT€TbHBIM MPEAMETOM Ha YPOBHE OCHOBHOTO
obmero obpaszoBanus. J[laHHas mporpamma npeaycMaTpuBaeT u3ydeHue ¢Gu3MKu Ha 0a30BOM YpPOBHE B
o0béme 238 4 3a Tpu roga obydeHus o 2 4 B Helento B 7 U § kiaccax U 1o 3 4 B Heneno B 9 kiacce. B
TEeMaTUYeCKOM IUTAHUPOBAHUHM JIJIs 7 ¥ 8 KJIACCOB MPEIoaraeTcs pe3eps BpeMEHH, KOTOPBIA YUUTEb MOKET
HCIIOJIh30BAaTh 110 CBOEMY YCMOTPEHHIO, a B 9 Ki1acce — MOBTOPUTEIHHO-0000IIAI0ONTUH MOTYJIb.

COJAEP)KAHUE YYEBHOTI'O ITPEJIMETA «®PU3UKA>»

7 KJ1acc

Pasnea 1. @usuka u e€ posib B NO3HAHUHN OKPY/KAIOIIEr0 MHPA

dusnka — Hayka o pupose. Snenus npupoas (MCL). dusnueckue sBneHns: MeXaHHYECKHE, TEILIOBLIE,
ANIEKTPUYECKHE, MAaTHUTHBIE, CBETOBHIE, 3BYKOBBIC.

dusnueckue BeMUUUHBL. M3Mepenue ¢uzmdeckux BenuuuH. Pusnueckue npubopsl. IlorpemHocTts
n3MepeHuil. MexayHapoaHasi CuCTeMa eIMHUL.

Kaxk ¢uzuka u qpyrue ecrecTBEeHHBIC HAYKH U3Yy4aroT NMpupoay. EcTecTBeHHO-HAYYHBIA METO] TO3HAHMUS:
HaOII0/IeHNe, MMOCTAaHOBKA HAYYHOT'O BOMPOCA, BBIABUIKEHHE TUIOTE3, SKCIIEPUMEHT IO MPOBEPKE THUIIOTE3,
o0bscHeHHEe HaOII01aeMoro siBiieHusI. Onrcanne GU3NIeCKUX SBJICHHUH C ITOMOIIBIO MOJIEIIEH.

Jemoncmpayuu

1. MexaHu4eckue, TEIIOBbIE, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE SIBJICHUSI.
2. duzndeckre MpUOOPHI U MPOIIeAypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U ITU(POBBIM MPUOOPOM.

Jlabopamopuvie pabomut u onvimoi*

1 MC — sneMeHTHBI cofiepKaHusl, BKITFOUAIONIUE MEXKIIPEAMETHBIE CBA3H,

KOTOpBIC HOAPOOHEE PACKPHITHI B TEMATHICCKOM ITAHUPOBAHUH.

2 371ech U nanee NPUBOJIUTCS PACIIUPEHHBI MepedeHb Ta60PATOPHBIX PAGOT H ONBITOB, U3 KOTOPOTO YUUTEb JIENAET BHIGOP MO CBOEMY YCMOTPEHHIO U € YUETOM
CIIMCKA SKCIIEPHMEHTAIIBHBIX 3a1aHui, peiaraeMeIX B pamkax OI'D mo ¢usmke.



OmnpeeneHre 1EeHBI JSICHUS KA K3MEPHUTEIBLHOTO MTPHOO0pA.

N3mepenue paccTosHUN.

N3mepenne o0bEMa )KUAKOCTH M TBEPIOTO Tea.

Omnpenenenne pa3MepoB MAIBIX TEI.
N3mepenue TemrepaTypsl IPH MOMOIIH KUIKOCTHOTO TEPMOMETPA U JATIYUKA TEMIIEPATYPHI.
[TpoBeneHne WCCIEAOBaHMS IO IPOBEPKE THUIIOTE3bl: JNAJIbHOCTh IOJIETA IIAPUKA, IYIIEHHOTO
TOPU30HTAIILHO, TeM OO0JIbIIe, YeM OOJIbIIe BHICOTA TyCKa.

o gk~ wbheE

Pa3znen 2. IlepBoHayaibHble CBeeHUS 0 CTPOCHHUHU BellleCcTBA

CrtpoeHue BeliecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. ONBITH, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE
BElIECTBA.

JIBrxkenue yactull BemiecTBa. CBSI3b CKOPOCTH JIBHIKEHHUSI YaCTUIl C Temmeparypoil. BbpoyHoBckoe
nsuxkenue, 1uddysus. BzaumonelicTBrue 4acTull BelIecTBa: MPUTSHKEHUE U OTTAJIKMBaHHE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOEHHUE Tra3oB, KUAKOCTEH U TBEPABIX (KPUCTAUIMUECKHUX) TeIl.
B3aumocBs3b Mexk1y CBOWCTBaMHU BEUIECTB B Pa3HBIX arperaTHbIX COCTOSHUIX U UX aTOMHO-MOJIEKYJISIPHBIM
ctpoeHreM. OcoOEHHOCTH arperaTHbIX COCTOSTHUM BO/JIBI.

Jemoncmpayuu

1. HaGmronenue 6poyHOBCKOTO JIBHXKEHHUSI.
2. Habmonenue nuddysuu.
3. HabGmronenue siBieHuii, 00BbACHSIIOMUXCS MIPUTSHKEHUEM HIIM OTTATKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopuvie pabomsl u onvimol

1. Onenka AuaMeTpa aroMa METOI0M PSIOB (€ ucmosib30BaHueM (oTorpaduii).
2. OnpIThI 10 HAOTIOEHUIO TETIOBOTO PACIIMPEHHSI Ta30B.
3. OnbITHI IO OOHAPYKEHUIO IEUCTBUS CUIJI MOJICKYJISIPHOTO TIPUTSKEHHUSI.

Paznen 3. /IBuskeHune U B3auMo/ieiicTBHE TeJl

Mexanuueckoe aABmxeHue. PaBHoMepHoe u HepaBHOMepHOe JBHkeHHE. CKOpOCTh. CpeHsisi CKOPOCTh MPH
HEPaBHOMEPHOM JABM)KEHUU. Pacuér myTu U BpeMEHU JBUKEHHUSL.

SIBnenue uHepuu. 3akoH HepUUU. B3aumoneiicTBUE Te Kak MPUYHMHA U3MEHEHHS] CKOPOCTH JBMKEHUS
ten. Macca kak Mepa uHepTHOCTH Tena. [1noTHocTh BemecTBa. CBA3b MIOTHOCTU C KOJIUYECTBOM MOJIEKYT B
eanHuIle 00bEMaA BEIEeCTBA.

Cuna xak XapakTepucTuka B3aumojeiictBus ten. Cuna ynpyroctd u 3akoH I'yka. M3mepenue cuibl ¢
MOMOIIBIO TUHAMOMETpA. SIBNeHre TATOTeHUs U cuiia TspkecTu. Cuia Tsbkectd Ha apyrux mianerax (MC).
Bec Tena. HeBecomocth. CrioskeHne CUIl, HalIPaBJIEHHBIX 110 OAHOM NpsiMoi. PaBHonelcTByomas cui. Cuna
TpeHus. TpeHue CKOIbXKeHus U TpeHue nokos. Tpenue B npupoje u texuuke (MC).

Hemoncmpayuu
Habmronenne MmexaHn4eckoro IBUKEHUS Tena.

N3mepenne ckopocTy NPSIMOJIMHEMHOTO ABM)KEHUS.

HaGnronenue siBieHUs: MHEPLIUU.

Habintoienne n3MeHeHus: CKOpOCTH P B3aUMOJIEHCTBUU Tell.

CpaBHeHue Macc 10 B3aUMOJICHCTBUIO TEl.

CnosxeHue cuil, HalpaBJIEHHbBIX 110 OJHON MPSIMOM.

ﬂaﬁopamopubte padomout u onvimul

1. OnpeneneHre CKOPOCTH PaBHOMEPHOTO JABIKEHUS (IIapuKa B KUAKOCTH, MOJETH DJIEKTPHUYECKOIo

ABTOMOOMJIS U T. 11.).

2. Ompenenenue cpeiHel CKOPOCTH CKOJBKEHMs OpyCcKa WM IIapuKa 110 HAKJIOHHOW MIO0CKOCTH.
Omnpenenenre MIOTHOCTU TBEPIOTO TENA.
4. OnbITHl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh PAcTSHKeHUs (IedopManui) MPYKUHBI OT MPUIIOKEHHOU

CHUJIBI.

5. OTBITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIBI TPEHHSI CKOJIBKEHHs OT CHJIbI JIABJICHUS M XapakTepa

CONPUKACAIOIINXCS TOBEPXHOCTEN.

o gk wbh e

Paznen 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB



Hasnenue. CriocoObl yMEHbILIEHUS U YBETUUEHU NaBieHus. /laBieHue ra3a. 3aBUCUMOCTD JaBJICHUS ra3a
oT 00béMa, Temreparypsl. [lepenada naBneHus TBEPIABIME TellaMU, KUAKOCTAMU U razaMu. 3akoH [lackais.
[THeBMaTH4eckre MalIMHbI. 3aBUCUMOCTh JABJICHUS KUAKOCTU OT INIyOMHBI. [ 'MapocTaTiueckuii mapagokc.
Coobmaromuecs cocyapl. [ napaBnudeckiue MeXaHU3MBI.

Atmocdepa 3emin u atmochepHoe naBieHue. [IpuduHbI cynecTBOBaHMS BO3AYIIHON 000I0UKK 3eMIIu.
Oneir Toppuuennu. M3mepenue armochepHOro naBieHUS. 3aBUCHUMOCTh aTMOC(HEpPHOro IaBJIEHUS OT
BBICOTHI HaJ ypoBHEM Mopst. [IprbGops! 1iist u3MepeHust aTMOCepHOTO JTaBICHUS.

JleiicTBHE KUAKOCTU U Ta3a Ha MOTPYKEHHOE B HUX Telo. BrlTankuBaromas (apxumMenoBa) cuiia. 3aKOH
Apxumena. [InaBanue ten. BosagyxomnnaBanue.

Hemoncmpayuu

1
2
3
4,
5.
6
7
8

3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATypBhl.

Ilepenaya naBiaeHUs )KUIKOCTBIO U Ta30M.

CooO0miarommmecs COCy/Ibl.

I'mppasinueckuii npecc.

[TposiBnenue neiicTBus aTMOCHEPHOro AaBICHHUSL.
3aBUCHUMOCTD BBITAJIKUBAOLIEH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTH Tea U IIOTHOCTHU KHUJIKOCTH.
PaBeHCTBO BBITAIKMBAIOIIEH CHIIBI BECY BBITECHEHHOM JKUJKOCTH.
VYcnoBue miaBaHus Tell: IJIaBaHUE WIM MOTPYKEHHUE TEl B 3aBUCUMOCTH OT COOTHOLIEHUS IJIOTHOCTEN
TeNa U KUAKOCTH.

Jlabopamopuvie pabomol u onvimol

1.

5.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIC OT 00BEMa HOI‘py>KéHHOI71 B ) KXMJKOCTDb 4aCTH TCJa.

2. OmnpenerneHye BHITAIKUBAIOIIEH CUJIb, IEHCTBYIOLIEH Ha TENO, MOIPYKEHHOE B KUIKOCTD.
3.
4. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKHUBAIOIIEH CUIIbI, IEHCTBYIOLIEH HA TEJIO B JKUIKOCTH,

HpOBepKa HC3aBUCHUMOCTH BLITaJ'IKI/IBaI-OH_Ieﬁ CHIJIBI, HeﬁCTBYIOHleﬁ Ha TCJIO B X KMAKOCTH, OT MAaCChI TCJIA.

0T 00bEMa NOrpyKEHHOMN B )KUJIKOCTh YaCTH TeJIa U OT INIOTHOCTH >KUIKOCTH.
KoHncTpyupoBanue apeomeTpa Wil KOHCTPYUPOBAHUE JIOJKU U OIpeieIeHUE €€ TPy30M0AbEMHOCTH.

Paznea 5. PaGora n MOIHOCTD. JHeprus

Mexannueckast pabora. MoLHOCTb.

[IpocThie MeXaHU3MBI: pbIvar, 0J0K, HAKJIOHHAs TIIOCKOCTh. [IpaBuiio paBHOBecus peiuara. [Ipumenenue
MpaBujia paBHOBECHUS pblyara K 0J0Ky. «3osoTtoe npaBuiion mexanuku. KITJI mpocteix mexanuszmoB. [IpocTeie
MEXaHHU3MBI B OBITY U TEXHHKE.

Mexanuueckas sHeprusi. KuneTmueckas M noTeHIManbHass sHeprus. llpeBpaieHue ogHOro BHAA
MEXaHUYECKON IHEPTUU B APYroil. 3aKOH COXPAHEHHUS SHEPTHH B MEXAHUKE.

Hemoncmpayuu

1.

[TprMeprl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomol u onvimol

1.

2.

Omnpenenenue paboOThl CHUJIBI TPEHHUS NpPU PaBHOMEPHOM JBIKEHHM Tella 10 TOPU30HTAIbHOU
MOBEPXHOCTH.
HccnenoBanue ycinoBuil paBHOBECHUS pblyara.

3. Hsmepenne KII/] HakJIIOHHO MIIOCKOCTH.
4. H3ydeHue 3aKOHA COXPAHEHUs MEXaHUYECKON DHEPTHH.

8 kiaacc

Pa3zgen 6. TermioBblie AiBJICHUSA

OCHOBHBIC TIOIOKCHHUS MOHCKyanHO-KHHCTH‘ICCKOﬁ TCOpHUU CTPOCHUA BCLICCTBA. Macca u PasMEphbL

aATOMOB U MOJICKYJIL. OHI)ITI)I, MOATBCPKAAOIUE OCHOBHBIC ITOJIOKCHH A MO.]'IeKy.]'IHpHO-KI/IHeTI/ILIeCKOI\/'I TCOpHHU.

Monenu TBEpIOTO, )KUJIKOTO U ra3000pa3HOro cocTosiHMM BenlecTBa. Kpucrammueckue u aMop@Hble Tena.

OObscHEeHnEe CBOMCTB ra3oB, JKUJIKOCTEH U TBEPABIX TEJ HA OCHOBE MOJI0KEHUN MOJIEKYJIIPHO-KMHETUYECKOM



teopur. CMauynBaHNUE U KaMWLISPHBIC SIBICHUS. TeIIoBOE paciupeHue u CokaThe.

Temmneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO TETIOBOTO JBMIYKEHHUS YACTHIL.

BryTtpennsis saeprus. CriocoObl U3MEHEHUsI BHYTPEHHEH YHEPTUH: TEIUIONEpeiada U COBEPIIEHNUE pabOTHI.
Buasl Tenonepenaun: TemIONpoOBOIHOCTh, KOHBEKIIUS, U3TyUYEHHUE.

KonuyecTBO TeminoTel. YjenbHas TEIUIOEMKOCTh BEIIECTBA. TEIIOOOMEH M TEIUIOBOE PaBHOBECHE.
YpaBHEHHE TEIJIOBOTO OajlaHca.

[InaBnenne ©  OTBEpAEBAHHUE KPHUCTAIMYECKUX  BEIIECTB. YJeJbHAas TEIUJIOTa  IUIABJICHHS.
[TapooGpa3oBanue u kouaeHcarusa. Vcmapenue (MC). Kunenue. YaenbHas Temiora mapooOpa3oBaHMS.
3aBUCHMOCTh TEMIIEPATYPhl KUTICHHUS OT aTMOC(EPHOTO JaBlieHUs. BIaKHOCTh BO3IyXa.

DHeprus TomMBa. Y IeiabHas TEII0Ta CrOpaHuUs.

[Tpunnume! padotsl TemwmoBbix asurareneid. KI1J[ remoBoro asurarens. TeruioBbie NBUraTeIu U 3aliuTa
okpyaroteit cpeast (MC).

3aK0oH COXpaHEHUs W MPEBPAICHHS YHEPTUHU B TEIUIOBBIX Iporieccax (MC).

Hemoncmpayuu
Hab6mronenne 6poyHOBCKOTO JBHYKEHUS.

Ha6monenue nuddysum.

HaGmoienue SBICHUI CMAYUBAHUS U KAMJUTSIPHBIX SBJICHHIA.
Hab6mronenue TenioBoro pacuimpeHus Tel.

N3menenune naBiaeHus ra3a npu M3MEHEHUH 00bEMa U HATPEBAHUM WA OXJIAXKICHHUH.
[IpaBuna u3amMepeHus TeMIepaTypsbl.

Buapl Teronepenaun.

OxJaxaeHne Ipu COBEPUICHUN PAOOTHI.

HarpeBanue npu coBepiiieHur paboThl BHEITHUMH CHIIAMH.

10. CpaBHEHHE TEIUIOEMKOCTEH pa3IMUHbIX BEILIECTB.

11. HaGmroieHre KUIICHUSI.

12. HabmroieHue MOCTOSIHCTBA TEMIEPATyPhl PH TUIaBICHUH.
13.Mojienii TEIJIOBBIX JIBUTATEIICH.

Jlabopamopuvie pabomol u onvimol
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OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJIEKYJIIPHOTO TPUTSKECHHUS.

OnBbITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

OnbITHI MO HAOTIOEHUIO TETIOBOTO PACIIMPEHHUSI Ta30B, JKUIKOCTEH 1 TBEPABIX TEI.

Ornpezenienne 1aBieHUs BO3AyXa B OaJJIOHE IINPUIIA.

OnBITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh NaBJICHHMsI BO3AyXa OT ero oO0béMa M HarpeBaHUS WU

OXJIQXKICHHUSI.

6. [IpoBepka runmoTe3bl JMHEHHOM 3aBUCUMOCTH JITTMHBI CTOJIOHMKA KUIKOCTH B TEPMOMETPUUECKON TPyOKe
OT TEMIEPATYPBHI.

7. Habmroienue u3MeHeHusI BHyTpEHHEH SHEpPruu Teja B pe3yabTaTe Teruionepeaaund u paboThl BHEIIHUX
CHII.

8. UccnenoBanue siBiieHUs TETUIOOOMEHA MPY CMEIIUBAHUU XOJIOJHOM U TOPSTUEit BOJIBI.

9. OmnpeneneHue KOJIUIECTBA TEIIOTHI, TOJYYEHHOTO BOIOM IMPHU TETNTIO0OOMEHE C HarpeThIM METaJUTHUYEeCKUM
HUAJTUHAPOM.

10.0mnpeneneHue yIeabpHON TEIUIOEMKOCTH BEIIECTBA.

11.MccnenoBanue npoiecca UCHapeHHusl.

12.0npeneneHne OTHOCUTENbHOMN BIQXKHOCTH BO3/1yXa.

13.0npenenenre yaeabHOW TEeIUIOTHI TUIaBJIEHUS JIbA.
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Pasnea 7. DiiekTpu4ecKkne M MATHUTHBIC SIBJICHHSA

DnekTpusanus Tei. J[Ba poaa 3JeKkTpuuecKux 3apsaaoB. Bzanmonectue 3apsikeHHbIX Tel. 3akoH Kyona
(3aBHCHMOCTb CHJIbI B3aUMOACHCTBUS 3apPsDKEHHBIX TEJ OT BEJIMYMHBI 3apsI/I0B U PACCTOSIHUS MEXKAY TEJIaMu ).

OnexTpuueckoe none. Hanpssk€HHOCTD AyieKTpudeckoro nmodist. [IpuHIun cyneprno3uiiuy 3J1eKTPUIecKuX
noJiei (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »snexTpuueckux 3apsioB. OJIEMEHTapHbIM diekTpuueckuil 3apsn. CTpoeHue aToma.
IIpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHMSI AIIEKTPUUYECKOTO 3apsia.



DJIEKTPUYECKUN TOK. Y CIIOBHSI CYIIECTBOBAHUS SJIEKTPUYECKOrO TOKA. MICTOUHMKH MOCTOSIHHOTO TOKA.
JIefCTBUS 3IIEKTPUUECKOr0 TOKa (TEII0OBOE, XUMUUYECKOE, MATHUTHOE). DJIEKTPUUYECKUN TOK B )KUJIKOCTAX U
razax.

Onexrpuueckas nenb. Cuia Toka. DneKkTpuueckoe HanpsikeHue. ColpoTUBIEHHE IPOBOJHUKA. Y I€JIbHOE
COIIPOTHBIIEHUE BemlecTBa. 3akoH Oma Ji1s yuacTka uenu. [locnenoBarenbHoe U apajjieibHOE COETUHEHHE
MIPOBOJIHUKOB.

PaboTa 1 MOIIHOCTB 3IEKTPUUECKOTro ToKa. 3akoH Jxoyns— JleHna. DnekTpudecKue ey U noTpednuTesn
aNeKTpUYecKoi sHepruu B ObiTy. KopoTkoe 3amMbIkaHue.

[TocrossHHBIE MarHUTHl. B3anMoneiCTBHE MOCTOSIHHBIX MAarHuTOB. MarHuTHOE moJie. MarHuTHOE moJie
3eMiM M ero 3HadueHue A KU3HU Ha 3emse. OnbiT Opcrena. MarHUTHOE MoJie 3JIEKTPUYECKOro TOKa.
[IpuMeHeHne >JIEKTPOMAarHUTOB B TEXHUKE. JlelicTBME MarHUTHOTO TOJiI HAa TMPOBOJHUK C TOKOM.
DNeKTpoABUTATEIb TOCTOSHHOTO TOKa. cnosib30BaHue 3JEKTpOABUTATENICH B TEXHUYECKUX YCTPONUCTBAX U
Ha TpaHCHOpTE.

Oneitet @apanes. SBienue snekTpoMarHuTHOM wuHAYKIUH. [IpaBuno Jlenna. DnekTporeHeparop.
CriocoObI TOTyYeHUSs SJEKTPUUECKOIM SHEPTUU. DIESKTPOCTAHIIMN HAa BO30OHOBIIIEMbIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu
DnekTpu3aius Tel.

JIBa poJia JIEKTPUYECKUX 3apsi0B U B3aUMOJECHCTBUE 3apsKEHHBIX Tell.

YCTpOUCTBO U IEHCTBHE IEKTPOCKOIA.

DnekTpocTaTH4ecKas MHIYKIHUS.

3aKOH COXpaHEHMS JIEKTPUUECKUX 3apsI/I0B.

[IpoBOIHMKYN U AUDIIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUHI 3JIEKTPUYECKOTO MOJIS.

HcTouyHNKH TOCTOSHHOTO TOKA.

JlericTBUs 2IIEKTPUYECKOTO TOKA.

10.DJEKTPUYECKUH TOK B KHUIKOCTH.

11.T"a30BBIH pazps.

12.VI3MepeHue CHIIbl TOKa aMIIEPMETPOM.

13.VI3MepeHue 3JIeKTPUUeCKOro HAMPSKEHUs! BOJIBTMETPOM.

14.Peocrtar u Mara3uH CONPOTUBIICHUN.

15.B3auMo1eliCTBUE MOCTOSSHHBIX MarHUTOB.

16.MoaenrpoBaHU€e HEBO3MOKHOCTH Pa3eIeHHs MOJ0COB MAarHUTA.

17.MopaenupoBaHU€ MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

18.0OmbIT Dpcrena.

19.MarauTHoe 1nose Toka. JJIEeKTPOMarHur.

20./lelicTBME MarHUTHOTO MOJIS1 HA IPOBOJHUK C TOKOM.

21.27€KTpOIBUTaTeIb MOCTOSHHOTO TOKA.

22.VccrnenoBanue SIBICHHS DJIEKTPOMArHUTHON MHITYKITHH.

23.0nb1TH Papanest.

24.3aBHCUMOCTbD HAMPABIICHUS] HHAYKIIHOHHOTO TOKA OT YCJIOBUHM €r0 BOSHUKHOBEHUS.

25.291€eKTpOoreHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomsl u onvimol

. OMBITHI 0 HAOIOACHUIO AIEKTPU3ANH T MHAYKITUEH U TIPU COMPUKOCHOBEHUH.

. UccnenoBanue nefcTBUs AIEKTPUUECKOTO TOJIS HAa TPOBOJIHUKYU U IUDJIEKTPUKH.

COopka 1 mpoBepka pabOThI JEKTPUUECKOH IEMH TOCTOSHHOTO TOKA.

W3mepenue u peryiupoBaHHue CUIIbI TOKA.

. VI3MepeHnue u peryiupoBaHue HAMPSKEHUS.

. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, MAYIIETO Yepe3 PE3UCTOp, OT COMPOTUBIEHHUS pe3UCTOpa U
HaIPsIKEHUsI HA PE3UCTOPE.

7. OTBITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTH JJIEKTPUUECKOTO COMTPOTHBIICHHS TIPOBOJHUKA OT €T0 JJINHEI,

IJIOIAIU TIOTIEPEYHOT0 CEUEHHS U MaTepuara.

8. IIpoBepka mpaBuiia CII0KEHHSI HAIIPSHKEHUH TTPU MTOCIE0BATEIbHOM COETMHEHUH JIBYX PE3UCTOPOB.
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9. IIpoBepka mpaBuiia AJisi CUIIBI TOKA MIPH MMapaJlIeIbHOM COSAMHEHUN PE3UCTOPOB.

10. Omnpenenenue pabOTHI HMEKTPUYECKOTO TOKA, HIYLIETO Yepe3 Pe3UcTop.

11. OmpeneneHre MOIIHOCTH 3JIEKTPUUECKOTO TOKA, BBIIETIAEMOM Ha Pe3UCTOPE.

12. HccrnenoBaHue 3aBUCUMOCTH CHIIBI TOKA, MAYILIErO Yepe3 JIAMIIOUYKY, OT HaIPSKEHUS Ha HEH.

13. Omnpenenenue KIIJI HarpeBarens.

14. HccnenoBaHue MArHUTHOTO B3aMMOJICHCTBHS MOCTOSIHHBIX MarHUTOB.

15. M3yueHre MarHUTHOTO MOJI TOCTOSTHHBIX MarHUTOB IPH UX OOBEAUHEHUH U Pa3/ICICHUH.

16. UccnenoBaHue NeHCTBUS AJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEIIKY.

17. OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI B3aUMOJICHCTBUS KaTyIIKU C TOKOM M MarHUTa OT CUJIbI
TOKa ¥ HANpaBJICHUS TOKA B KaTYIIKE.

18. H3yueHue nelcTBUS MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue U u3yuyeHue padoThl 3JIEKTPOJBUTATEIS.

20. H3amepenue KIIJI a5ekTpoaBUraTeIbHONM YCTAHOBKH.

21. OmbITHI IO UCCIIEAOBAHUIO SBJICHUS 3JIEKTPOMAarHUTHON HHIYKIMU: HCCIIEI0BaHUE N3MEHEHUH 3HAaUEHUS
U HanpaBJICHUs UHIYKIIMOHHOTO TOKA.

9 kjaacc

Pa3zgen 8. Mexannueckue siBJIeHUSA

Mexanuueckoe asuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh MEXaHUYECKOTO
NBUKeHUs. PaBHOMepHOe mpsMOIMHENHOEe ABMXKeHUe. HepaBHOMEpHOE MPSMONIMHENHOE JBH)KCHHE.
Cpennsis 1 MTHOBEHHAsi CKOPOCTb TeJla TP HEPABHOMEPHOM JBUKEHUMU.

Yckopenue. PaBHoyckopeHHOe npsiMosinHelHoe nBuxkeHne. CBoOoHoe nagenue. OneiTol [anumnes.

PaBHOMepHOE BHXKEHHE 1O OKpYKHOCTHU. [lepuon u yactota obpanienus. JInHelHas u yrioBas CKOPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE.

[IepBe1ii 3akoH HetoToHa. Bropoii 3akon Hetotona. Tperuii 3akon Hetorona. [ IpuHiun cynepno3uiuu cus.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHusi: cuja TPEeHUsI CKOIBXKEHUS, CUJIa TPEHUSI TIOKOS, APYTHE BUIbI
TpEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOI'O TATOTEHHS. Y CKOpPEHHME CBOOOIHOrO majaeHus. JIBM>KEHUE IUIaHEeT
Bokpyr Connna (MC). [lepBas kocmuueckas ckopocTs. HeBecoMoCTh 1 eperpy3ki.

PaBHOBecue MatepuaabHOI TOUKU. AOCOIIOTHO TBEPAOE Te0. PaBHOBECHE TBEPAOTO TENA C 3aKPETUIEHHON
OChI0 BpanieHus. MoMmeHT cuibl. LleHTp TskecTu.

Nmnynee Tena. VM3menenue umnynbca. Mmnynbc cuibl. 3aKOH COXpaHEHUsS HMIyJbca. PeakTHBHOE
newkenne (MC).

Mexanudeckas pabota U MOITHOCTh. PaboTa cui TsbkecTH, ynpyrocTH, TpeHus. CBsi3b SJHEPTUU U PaOOTHI.
[loTrenumanpHass dHEpPrus Teya, MOAHATOTO HAJ MOBEPXHOCTBIO 3eMid. [loTeHnmanbHas SHEPIHsl CHKATOU
npyxuHnbl. Kunetnueckas sHeprusi. TeopeMa 0 KHHETUYECKOW YHEPIHH. 3aKOH COXPAHEHUS MEXaHUYEeCKOU
SHEPTHUH.

Hemoncmpayuu
HabnroneHne MexaHU4ecKoro ABMXKEHHSI TeJla OTHOCUTENBHO PAa3HbIX Tel OTCUETA.

CpaBHeHMeE ITyTeil U TPAEKTOPUH IBH>KEHHS OJHOTO M TOTO JK€ TeJla OTHOCUTENBHO PA3HBIX TEJl OTCUETA.
N3mepenne CKOpOCTH U YCKOPEHUS MPSMOJIMHEHHOTO IBUKEHUS.

HccnenoBanue Npu3HaKoB PAaBHOYCKOPEHHOTO JIBUKEHUS.

HaGntoneHue nBHXeHUs Tela 10 OKPYKHOCTH.

HaGnronenne MexaHMYECKUX SIBJICHHUH, MPOUCXOAAIIMX B cucreMe orcuéra «Tenmexxka» mnpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCHUTENIbHO KaOMHETa (PU3UKH.

7. 3aBUCHMOCTb YCKOPEHMsI T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HA HETO CUJIBL.

8. HabOmioneHue paBeHCTBA CHII TIPH B3aUMOJICHCTBUH TETl.

9. M3MmeHeHue Beca Tena Py yCKOPEHHOM JBUKECHHUU.

10.Ilepenaya umiyabca Ipu B3aUMOJECHCTBUU TEI.

11.IIpeobpa3zoBaHusi JHEPIUH MIPU B3aUMOJICHCTBUU TEII.

12. CoxpaHeHHe UMITyJIbca IPU HEYIPYTOM B3aUMOAEHCTBUU.
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13. CoxpaHeHHe UMITYJIbca TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUH.

14. HaOmroneuue PCaKTUBHOI'O ABMKCHUSI.

15. CoxpaHeHHE MEXaHHMYECKOW SHEPTHH MPU CBOOOTHOM TaJICHUH.

16. CoxpaHeHHE MEXAHMYECKOM SHEPIUH NPU JBUKEHUHU Teja MO ACHCTBUEM IIPYKHUHBI.

Jlabopamopnuvie pabomot u onvimul

1. KoHCcTpynpoBaHue TpakTa Uil pa3roHa W JaJbHEHIIEro PaBHOMEPHOIO JBMIKEHHUS ILIAPUKA WIIU
TEJEKKH.

2. Ompenenenue cpeaHeld CKOPOCTH CKOJBKEHHs OpycKka WM JBWKCHHS LIapUKa IO HAKJIOHHOM
IIJIOCKOCTH.

3. OmpeneneHue yCKOpeHus Tella IPU PaBHOYCKOPEHHOM JIBUKEHUU 110 HAKJIOHHOM MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IMyTH OT BPEMEHH NPH PAaBHOYCKOPEHHOM JABIDKEHHHM 0€3 HavyaabHON
CKOpPOCTH.

5. IIpoBepka rumoTesbl: €ClIM MpPU PABHOYCKOPEHHOM JIBWJKEHUMM 0€3 HauyalbHOH CKOPOCTH IIyTH

OTHOCSITCS KaK Psii HEYETHBIX YHMCENl, TO COOTBETCTBYIOLUE IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHMSI OT CHJIbI HOPMAJIbHOTO JJABJICHMUS.

Onpenenenne ko3 duimenTa TpeHus: CKOIbKEHHUS.

Onpenenenne KECTKOCTU NPY>KUHBI.

Omnpenenenue paboOThl CUJIBI TPEHUS IPU PABHOMEPHOM JBMKEHMM Tejla 110 TOPU30HTAIbHOM

IIOBEPXHOCTH.

10. Ompenienienue paboOThl CHIIBI YHOPYTOCTH HPU MOABEME Ipy3a C HUCHOJIb30BAHUEM HEMOABHIKHOTO U
MOJIBUKHOTO OJIOKOB.

11. I3y4eHne 3aKO0Ha COXPaHEHUs DHEPIHUH.
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Pa3zgen 9. Mexannueckune KoJe0aHUA M BOJHBI

KonebatensHoe nBrkeHne. OCHOBHBIC XapaKTEPHCTHKH KOJeOaHWil: Mepuoj, 9acToTa, aMIUIUTYJa.
Matemaruueckuil U Ipy>KMHHBIN MasTHUKH. [IpeBpalieHne sHeprun npu KosiaedaTelbHOM JABH)KEHUU.

3aryxaromue koaebanus. BoiHyxneHHbIe Konebanus. Pezonanc.

Mexannueckue BoiHbl. CBOMCTBA MeXxaHUUYECKUX BOJIH. [Ipo/10sibHBIE M TIOTIEpEUHbIE BOJIHBIL. J{11HA BOJIHBI
U CKOPOCTh €€ pacipocTpaHeHus. MexaHndeckue BOJHbI B TBEPAOM Tele, celicMuueckue BoiaHbl (MC).

3ByK. 'poMKOCTb 3ByKa U BbIcOTa TOHa. OTpakeHue 3Byka. IHppa3ByK U yIbTpa3ByK.

Hemoncmpayuu
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Habmonenne xonebanuii Ten noJi AeHCTBUEM CHIIBI TSKECTH M CHIIbI YIPYTOCTH.
Habmtonienue xosnebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabmntoneHue BBIHYKAEHHBIX KoJeOaHUI U pe3oHaHca.

PacripocTpanenue npoJoabHBIX U IONEPEYHBIX BOJIH (HAa MOJIENH).

HaGnroneHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKyCTHUYECKHI pe30HaHC.

Jlabopamopuvie pabomsl u onvimol
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7.

OmnpezneneHue 4acTOTHI U MEpHOAA KoeOaHUH MaTeMaTUYeCKOro MasiTHUKA.

Omnpenenenne 4acToThl U Mepro/ia KoieOaHui Npy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH NEpUOAA KOJIeOaHNUH MOABEIICHHOTO K HUTH I'Py3a OT JITMHbBI HUTH.
HccnenoBanue 3aBucuMOCTH Nepuoja KojaebaHui IpyKMHHOIO MasiTHUKA OT Macchl Ipy3a.

[TpoBepka HE3aBUCHMOCTH NepHoJia KoJieOaHHH rpy3a, IOABEUIEHHOTO K HUTH, OT Macchl rpy3a.

OnbITHL, IEMOHCTPUPYIOLIME 3aBUCUMOCTh TepHoJia KojaeOaHui Py KMHHOTO MasiTHUKA OT Macchl Ipy3a
U )KECTKOCTH MPY>KUHBI.

N3mepenue yckopeHust CBOOOIHOTO MaACHUsI.

Pasnea 10. D1eKTpOMarHuTHOE 10J1€ M JIEKTPOMATHUTHBIE BOJTHBI

DNEeKTPOMarHuTHOE ToJie. DJIEKTpOMarHUTHbIE BOJHBI. CBOWMCTBa AJeKTpoMarHUTHBHIX BoyH. [llkana
AJIEKTPOMAarHUTHBIX BOJIH. VCrI0Ib30BaHUE 2JIEKTPOMArHUTHBIX BOJIH JUIS COTOBOH CBSI3H.

OnexTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BolHOBBIE cBOMCTBA CBETA.

Hemoncmpayuu



1. CBoiiCTBa 3JEKTPOMATHUTHBIX BOJIH.

2. BousiHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomot u onvimul

1. I3yueHue CBOMCTB JEKTPOMArHUTHBIX BOJIH C IOMOIIIbI0 MOOMIIBHOTO TeedoHa.

Pa3nen 11. CBeToBbIE sIBJICHUS
JlyuyeBas Mmonens cBera. Mctounuku cBeta. [IpsmonnHelinoe pacnpocTpanenue cpeta. 3atMeHus ConaHia
u Jlynel. Otpaxkenue cera. Ilnockoe 3epkaiio. 3akoH OTpa’kKeHUs CBETA.
[Ipenomiienue cBeta. 3aKoH npesnomieHus cBera. [lonHoe BHyTpeHHee oTpakeHue cBeTa. Vcnonb3oBanue
MIOJIHOTO BHYTPEHHETO OTPaXXEHHS B ONTHYECKUX CBETOBOAX.
Jlunza. Xox nydeit B muH3e. Ontuueckas cucreMa ¢oroanmaparta, Mukpockona u teneckorna (MC). ['na3
KaK OITHYecKas cucreMa. bin3opykocTs U 1anbHO30PKOCTb.
Pasnoxxenue Genoro cBera B cnektp. OmbiTel HetoTOHA. Clio’kKeHHE CIIEKTPaIbHBIX IBETOB. [lucnepcus
CBeTa.
Hemoncmpayuu
. IIpsiMonMHEelHOE pacIpOCTPAHEHUE CBETA.
. OTpaxeHue cBera.
. [lonmyuenue n300pakeHUi B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
. IIpenomiienue cpera.
. OnTryeckuy CBETOBOI.
. XoJ nydeii B cobuparoieit TuH3e.
. X0 1y4yel B paCcCEUBAIOIIEH JINH3E.
. Ilonyuenue n300paskeHUi C MOMOIIBIO JTMH3.
. [punnun geiictBust Gporoanmnapara, MUKPOCKOIIA U TEJIECKOIA.
10. Mopeins rnasa.
11. PaznosxeHue 6e10ro cBeTa B CIEKTP.
12.ITomyuenue Oenoro cBera Npu CIOKEHUH CBETA PA3HBIX LIBETOB.
Jlabopamopuvie pabomol u onvimol
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1. MccnenoBanue 3aBUCIMOCTH yTIila OTPaKEHHS CBETOBOT'O JIyda OT yIJia IMaJICHHUS.

2. 3ydyenne xapakTepuCTHK N300paKCHUS MTPEIMETa B TUIOCKOM 3epKaie.

HccnenoBanue 3aBUCHMOCTH yTiia TPEJOMJICHHUS CBETOBOTO Jiyda OT yIJia MaJACHUS Ha TPaHHUIE
«BO3IYX—CTEKIIO».

[Tonyuenue n300pakeHH ¢ MOMOIIBIO COOMPAIOIIEH JTUH3HI.

Omnpenenenne GOKyCHOTO PACCTOSHUS M ONITUYECKON CHIIBI COOMPAIOIIEi TNH3HI.

OnBITHI 1O Pa3I0KEHUIO OEJIOT0 CBETa B CIIEKTP.

OnBITHI IO BOCTIIPUSATHUIO IIBETA MPEAMETOB IIPU UX HAOIIOAEHUH Yepe3 IBETOBbIE (PUIBTPBHI.

w
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Paznen 12. KBaHnTOBBIE SIBJIEHUS
OmnbiTel Pezepdopna u mnanerapHas mojens aroma. Mojaens aroma bopa. Mcnyckanue u morioieHue
cBera aToMoM. KBaHThI. JInHEWUYaThIe CIIEKTPHI.
PagnoaktuBHOCTh. Anbda-, Oeta- U ramma-uznydeHus. CtpoeHue aToMHoro sapa. HykinoHHas monenb
aTOMHOTO siapa. M30TonsI.
PannoaxktuBHble npeBpamienus. [lepuos nomypacnaga aTOMHBIX sSA€Ep.
SnepHble peakiuu. 3aKOHBI COXPaHEHUs 3aps0BOI0 U MACCOBOI'O YHUCEN. JHEPTUS CBA3U aTOMHBIX SIIEP.
CBs3b Macchl ¥ 9Hepruu. Peakimuu cunrtesa u nenenus suep. Mcrounuku sneprun Comnnua u 38€31 (MC).
Snepnas sHepreruka. JleficTBUs paAMOAaKTUBHBIX U3ITy4Ye€HUH Ha )KuBble opraHnuiMsl (MC).
Hemoncmpayuu
CrexTpsl N3JIy4eHUs U TOTJIOIIEHHUS.
CrnexTpsl pa3Iu4HbIX Ta30B.
CrnexTp Bomopo/a.
Habmonienue TpekoB B kamepe Bunbcona.
Pabota cuérurka MOHU3UPYIOMIMNX U3ITYyUSHHH.
Perncrpanus n3inydeHuss npupoAHBIX MUHEPAIOB U IPOTYKTOB.
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Jlabopamopnuvie pabomot u onvimul

1. HabnroneHue CIiiomHbIX U IMHEHYaThIX CIEKTPOB U3ITy4EHUS.

2. UccnenoBanue TPEKOB: U3MEPEHHE SHEPTHUHU YaCTUIIBI TTO TOPMO3HOMY Iy TH (110 poTorpadusim).
3. U3mepenue pagnoakTUBHOTO (poHa.

IoBTOPUTENBHO-00001IAOIMH MOYJIb

[ToBTOpUTENBHO-0000IIAIOMINN MOAYIb PEIHA3HAUEH JIJIsl CUCTEMATHU3alMU U 0000IICHHS IPEIMETHOTO
COJIEp>KaHUsl U OMBITA JIEATEIbHOCTH, TPUOOPETEHHOTO MPU U3YUYEHHH BCEro Kypca (U3MKH, a Takxke AJis
noJAroToBKM K OCHOBHOMY T'OCYJIapCTBEHHOMY SK3aMeHY 1O (U3MKe 171 00yJaroUIuXcsi, BIOPABIIUX ATOT
y4eOHBII peMeT.

[Ipu n3ydeHUH AAHHOTO MOAYJS PEAU3YIOTCS M CUCTEMATU3UPYIOTCS BUABI JEATEIBHOCTH, HA OCHOBE
KOTOPBIX 00€CneunBaeTCs JOCTHIKEHHUE NPEAMETHBIX M METalpeIMETHBIX IUIAHHUPYEMBIX pPe3yJIbTaToB
o0yueHus, GOpMHUPYETCsl €CTECTBEHHO-HAyYHasi TPAMOTHOCTb: OCBOEHHE HAYYHBIX METOOB MCCIIEIOBAHHUS
SABIICHUA TPUPOABI M TEXHUKH, OBJAJCHHE YMEHUSMHU OOBACHATh (PU3HUECKUE SBICHHS, NPUMEHSS
[I0JIy4YE€HHbIE 3HaHMsI, PELIaTh 3a7a4ui, B TOM YHMCJIE KAUECTBEHHBIE U SKCIIEPUMEHTAIILHBIE.

[TpyHIMIIUATIBHO AEATEIbHOCTHBIM XapaKTep JaHHOTO pa3zelia peanu3yercs 3a C4€T TOro, YTo ydaliuecs
BBITIOJHSIOT 3aJJaHUsl, B KOTOPBIX UM IIPEIaracTcst:

" Ha OCHOBE IMOJYYCHHBIX 3HAHWH pPACIO3HABATh M HAYYHO OOBACHATH (DU3UYECKHE SBICHUS B
OKpYKarollel MPUPO/Ie U IOBCETHEBHOM KU3HH;

"  JCIIOJIb30BaTh HAyYHBIC METOJMbI MCCIIEIOBAHUS (PU3UUECKUX SBICHHI, B TOM YHUCIIE JJISI IPOBEPKU
TUIOTE3 U MOJYyYEHUS] TEOPETUYECKUX BBIBOJIOB;

*  00BSACHATH HAYYHBIE OCHOBBI HAM0OJIEE BaKHBIX JTOCTHXKEHUN COBPEMEHHBIX TEXHOJIOTH, HalpuMep,
MIPAKTUYECKOTO UCTIOIB30BAHUS PA3IMYHBIX HCTOYHUKOB YHEPTUH HA OCHOBE 3aKOHA MPEBPAICHUS U
COXPaHEHHUS BCEX U3BECTHBIX BHIOB DHEPTHH.

Kaxngas w3 Tem JaHHOrO paszena BKIIOYAET SKCIEPUMEHTAIBbHOE HCCIeA0BaHuEe 000O0IIar0IIero
xapakrtepa. Pa3zien 3aBepiaeTcsi mpoBeIeHUEM AUAarHOCTUYECKOM U OLIEHOYHOW paboThl 32 KypCc OCHOBHOM
IIKOJIBI.

IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS
YYEBHOI'O ITIPEIMETA «®U3UKA>»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

N3yuyenne yueOHoro mnpenmera «®Pu3nMka» Ha YpOBHE OCHOBHOIO OOIIEr0 OOpa30BaHUSA JOJIKHO
o0ecneunBaTh JOCTHKEHHUE CIEAYIOMINX JTUYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI
Ilampuomuueckoe éocnumanue:

—TIpOsIBJICHUE UHTEpECa K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (hr3ndecKoi HayKu;

—IIEHHOCTHOE OTHOIIEHHE K JJOCTUKEHHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB.
I'pasicoanckoe u 0yxo6Ho-npagcmeennoe 60cCnumaHue:.

—TOTOBHOCTh K AKTUBHOMY YyYacTUIO B OOCY)XJIEHMM OOIIECTBEHHO 3HAYMMbIX M ITHUYECKHX MpoOsIeM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUHN PU3UKH;

—O0CO3HaHUE BaXHOCTH MOPAJIbHO-DTUYECKUX ITPUHIUIIOB B JEATEIBHOCTH YYEHOTO.
Icmemuueckoe 6ocnumanue:

—BOCIIPUSATHE ACTETUUYECKUX KayecTB (PU3MUECKOW HAayKu: €€ TapMOHMYHOTO MOCTPOEHHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH.
Ilennocmu nayunozo nosnanus:

—OCO3HaHUE EHHOCTU (PU3MUECKON HAyKU KaK MOIIHOTO MHCTPYMEHTA MMO3HAHUS MHUPA, OCHOBBI Pa3BUTHS
TEXHOJIOTMH, BaXKHEHUIIIEW COCTaBIAIOIIEH KYIbTYPbI;

—pa3BUTHE HAyYHOH JIFOOO3HATENIBHOCTH, MHTEPECa K UCCIIEJ0BATENBCKOM 1€ TEIbHOCTH.
Dopmuposanue Kyaomypbl 300p06bs U IMOUUOHAILHO20 DAONOTYHUA '

—OCO3HaHUE LIEHHOCTH 0e30macHoro oOpasa *KHM3HH B COBPEMEHHOM TEXHOJOTMYECKOM MHUpE, BaKHOCTH
npaBwil OE30MACHOTO MOBEAEHUS Ha TpaHCIOpTE, Ha JOporax, C DJIEKTPUYECKHMM M TEIIOBBIM
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000py/I0BaHUEM B IOMAIIHUX YCIOBHSIX;

—c(OpMUPOBAHHOCTh HaBBIKAa pPEQIICKCHH, MPU3HAHWE CBOETO IpaBa Ha OMIMOKY W TAaKOTO KE MpaBa y
JPYToro 4eaoBeKa.
Tpyooeoe socnumanue:

—AaKTUBHOE YYacTHE B pEIICHHH MPAKTUYCCKUX 3adad (B paMKax CEeMbH, IIKOJIBI, TOpOAa, Kpas)
TEXHOJIOTUYECKON U COLUAIbHON HAMpPaBICHHOCTH, TPEOYIOLIUX B TOM YHUCIIe U GU3NUYECKUX 3HAHMUIA;

—HHTEPEC K MPAKTHYECKOMY U3YUCHHIO MPOQECCHIA, CBI3AHHBIX C (DU3HKOM.
DKonozuueckoe socnumanue:

—OpHUCHTAIUS HAa IPUMEHEHNE (U3MUSCKUX 3HAHUH JUIS PElICHHs 33134 B 00J1acTU OKPYKAIOIMIEH CPelbl,
TUTAHUPOBAHUS TMIOCTYIIKOB U OLIEHKH UX BO3MO>KHBIX MOCJEICTBUN JJI OKPYKAIOIIEH Cpelibl;

—O0CO3HaHUE II100aIbHOT0 XapaKTepa HKOJIOTHYECKUX MPOOIeM U IMyTel UX perIeHus..
Aoanmayusa o0yuarouie2oca K U3MEeHAIOUWUMCA YC/108UAM COUUATbHOU U RPUPOOHOIL CPEObl .

—TMOoTpeOHOCTh BO B3aUMOJICUCTBUU IMPH BBIMOJIHEHUHM HCCIEIOBAaHUN U MPOEKTOB (HU3HUECKOM
HAIMpPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JIPYTHUX;

—TIOBBIIICHNE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO AEITeIbHOCTb;

—noTpeOHOCTh B JOPMUPOBAHUYU HOBBIX 3HAHHIA, B TOM YUCIIE (DOPMYITUPOBATH UICH, IOHSITHUS, THIIOTE3bI O
bu3nyecKkux 00bEKTaxX U SIBICHUSAX;

—O0CO03HaHue 1e(pUINUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKY;

—TJIaHUPOBAHKE CBOETO PA3BUTHUS B MPHUOOPETEHUU HOBBIX (PU3MUECKUX 3HAHUM;

—CTpPEMJICHHEC aHAIM3UPOBATh U BBISBISATH B3aMMOCBSI3U MTPUPOJIBI, OOIIECTBA K SIKOHOMUKH, B TOM YHCIIE C
UCIOJIb30BaHUEM (U3UYECKUX 3HAHMUIA,

—OIIEHKa CBOMX JCHCTBHA C Y4YETOM BIMSIHHS Ha OKPYXKAIONIIYIO CpPeay, BO3MOXKHBIX TJIOOATBHBIX
MOCJIEJICTBHH.

METAIIPEJMETHBIE PE3YJIbTATbBI

YHuBepcajibHblIe MO3HABATEJIbHbIE /IeiliCTBUS
Ba3zoevie nozuueckue oeiicmeus .

—BBIABIIATH U XapaKTEPU30BaTh CYIIECTBEHHbIC IPU3HAKH OOBEKTOB (SIBICHUIA);

—YyCTaHaBJIMBATh CYIIECTBCHHBIIN MPU3HAK KJIacCHU()UKAIIMHA, OCHOBAHUS JJIsi 000OIICHNS ¥ CPaBHCHUS;

—BBISBIISATh 3aKOHOMEPHOCTH M IPOTHBOPEYHS B pacCMaTpUBAaEMbIX (pakTax, MaHHBIX M HAOIIOJACHUSX,
OTHOCSIIUXCS K PU3NUYECKUM SIBJICHUSIM;

—BBIABIIATH MPUYUHHO-CIEJICTBEHHBIE CBSI3U MPHU M3YYEHHH (PU3UYECKUX SIBICHUI M MPOIIECCOB; AENaTh
BBIBOJIbI C HWCIIOJIb30BAHUEM JACNYKTHBHBIX M WHIYKTHUBHBIX yYMO3aKJIIOUECHHUM, BBIIBUTATh THIOTE3BI O
B3aMMOCBS3SX (PU3NUECKHUX BEIHUNH;

—CaMOCTOSATEIbHO BBIOMPATh CHOCOO pemnieHust ydeOHOM (u3nyeckoil 3anayM (CpaBHEHHE HECKOJIbKHUX
BapHAHTOB PEIICHHUS, BIOOP Hanbosee MOAXOAAIIETO C yUETOM CAaMOCTOSITENIEHO BBIJICTICHHBIX KPUTEPHUEB).
Ba3zoevie uccneoosamenvckue oelicmeus.

—MHCIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIHCKUI HHCTPYMEHT MTO3HAHMUS,

—TMPOBOJIUTH TIO CaMOCTOSITEIHbHO COCTABICHHOMY IUIaHY OIBIT, HECIOXHBIH (U3MUYECKUN IKCIEPUMEHT,
HeOOJIbIIIOE HCCIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,

—OILIEHUBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh WH(GOPMAIIHIO, TIONYUYEHHYIO B XO/I€ UCCIICOBAHUS UITU
IKCIIEPUMEHTA;

—CaMOCTOATEIbHO (OPMYIUPOBATH OOOOIIEHHS M BBIBOJBI MO pe3yibTaTaM MPOBENEHHOTO HAOIIOIECHUS,
OIIBITA, HCCIICIOBAHNS;

—TPOTHO3UPOBATh BO3MOXKHOE JallbHEHIee pa3BUTHE (PU3MYECKHX TMPOIECCOB, a TaKXKE BBIJIBUTaTh
MIPEATIONOKEHHS 00 UX PA3BUTHU B HOBBIX YCJIOBHUSIX U KOHTEKCTaX.

Paboma c ungpopmayueii:

—TPUMEHSTH Pa3INYHbIE METO/IbI, MTHCTPYMEHTHI U 3aIPOCHI ITPH TIOUCKE 1 0TOOpE MHPOPMAITUU UITH TAHHBIX
¢ yu€TOM MpeIJI0)KEHHON y4eOHOH (HU3UIECKOM 3a1a4u;

—aHaU3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATh MHPOPMAIUIO PA3TUYHBIX BUIOB U (GOpM
MPEACTABICHUS;

—CaMOCTOATEIbHO BBIOMpATh ONTUMAIBHYIO (hOpMy MpeacTaBieHHs WHGOpPMALUU W WLTIOCTPUPOBATH
peraemMbie 3a1a91 HECTIOKHBIMUA CXEMaMU, AuarpaMMaMu, HTHOU rpauKoi U MX KOMOMHAIMSIMHU.

11



YHuBepcajibHble KOMMYHHMKATHBHbBIE J1eiiCTBUS
Obwenue.

—B Xoje 00CyXJeHHs yueOHOro MaTepHuana, pe3yjibTaToB J1a0OpPaTOPHBIX pabOT M MPOEKTOB 33/1aBaTh
BOIIPOCHI MO CYHIECTBY OOCY»XJAaeMON T€Mbl U BBICKA3bIBAaTh HJIEW, HALICJICHHbIC HA pEIICHUE 33/aydl U
noJiiep kaHue OaroXKenaTeaIbHOCTH OOLICHNUS;

—COIIOCTABIISATh CBOM CYXKJIEHUS C CYXICHUAMU APYTUX YYACTHUKOB JTUANOra, OOHAPYKUBATh pa3iuyue U
CXOJICTBO TTO3UIIHIL;

—BBIpaXKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;

—MyOIMYHO MPECTABIATH PE3YJIbTAThI BHIMOIHEHHOTO (PU3MYECKOr0 ONbITa (IKCIIEPUMEHTA, UCCIIeI0BaHuS,
IIPOEKTA).

Coemecmnasn oeamenvrocms (COMpyOHUUECME0):

—TOHMMAaTh M HCIIOJIB30BAaTh IMPEHMYIIECTBA KOMAaHIHOW W WHIWBHUIYaTbHOW pabOTBI NpH PEIICHUU
KOHKPETHOU (pr3nyecKoi mpoOiemsr;

—IIpUHUMATh LEJIA COBMECTHOW JEATEIIbHOCTH, OPraHW30BBIBATH JIEHCTBUSA MO €€ JOCTH)KEHUIO:
pacmpenenaTs poyiu, OO0CYKAATh MPOIECChl M PE3yJIbTaThl COBMECTHOH paboThl; 0000IIaTh MHEHUS
HECKOJIbKUX JIIOJIeH;

—BBINOJIHATh CBOIO YacTh pabOThl, JOCTUTrash KaYyeCTBEHHOI'O pe3ysibTaTa IO CBOEMY HaIlPaBJICHUIO U
KOOPJIUHUPYS CBOU JCHCTBUS C APYTUMHU YICHAMU KOMaH/bI;

—OIICHUBAaTh KA4eCTBO CBOEr0 BKJIaJa B OOMMH MPOAYKT TO KPUTEPHUSIM, CAMOCTOSTEIBHO
cOpMyYITMPOBaHHBIM YYaCTHUKAMH B3aMMOACHUCTBHSL.

YHuBepcanbHble peryJsiTUBHbIE 1eliCTBUS
Camoopzanuzayus:

—BBIABJIATh MPOOJIEMbl B )KM3HEHHBIX U Y4YEOHBIX CUTyalUsX, TPeOYIOIUX A peleHus (U3nYecKux
3HAHUM;

—OpPHUEHTUPOBATHCS B PA3IIMYHBIX MMOAXO0/aX MPUHATHS pelIeHUN (MHIUBUAYaIbHOE, IPUHATUE PEILICHUS B
rpynie, NpUHITHE pelieHui rpynmnoil);

—CaMOCTOSATEIBHO COCTABIIATH AJITOPUTM pelieHus (HU3NYeCKOH 3a/1a4M WK TUTaHA UCCIIEOBAaHUS C yUETOM
UMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTh Ipe/ularaeéMble BapHaHThI
pelICHHUI;

—/1enaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3@ PELICHHUE.

Camoxonmpons (pegpiexcus):

—/1aBaTh aJIeKBaTHYIO OLIEHKY CUTYallMH U MIpe/ajaraTh IiaH e€ N3MEeHEeHMUS;

—OOBACHATh TNPUYMHBI JOCTH)KEHHUS (HEJOCTMD)KEHHUS) pe3yJIbTaToB JEATENbHOCTH, JaBaTh OLEHKY
MPUOOPETEHHOMY OIIBITY;

—BHOCHUTH KOPPEKTHUBBI B I€ATEIHHOCTD (B TOM YHCJE B XOJ] BBIMOJIHEHUS] (PU3NYECKOTO MCCIEA0BAHNUS UITU
IIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBIIMXCA CHUTyallUd, YCTaHOBJIEHHBIX OIIUOOK,
BO3HHUKILIUX TPYAHOCTEH;

—OLIEHUBATb COOTBETCTBUE PE3YJIbTATA LENIH U YCIOBHSIM.

IMmouuonanbHblil UHmMeENIeKm

—CTaBUTh ce€0s1 Ha MECTO JPYroro 4elioBeKa B XOJi€ CIopa WIM JIMCKYCCHU Ha HAy4YHYIO TEMY, [IOHUMaTh
MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTO.

Ilpunamue ceda u opyzux:

—ITIpU3HaBaTh CBOE MPAaBO Ha OLIMOKY MPH PElIeHUU (PU3NYECKHUX 33]a4 WM B YTBEPXKACHUSAX HA HAyYHBIE
TEMBI U TaKOE K€ IPaBO APYroro.

NPEJMETHBIE PE3YJIBTATHBI
7 KJ1ace

[TpenmeTHbIe pe3ysbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpakaTb c(hOPMHUPOBAHHOCTh y O0YUarOLIUXCS
YMEHHM:
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—HCMONb30BaTh MOHATHUSA: (U3NYECKUE U XUMHUYECKHE SIBJICHUS; HAONIOJACHHE, SKCIIEPUMEHT, MOJEIb,
TUIOTE3a; €IUHUIBI GU3NISCKUX BEIIMYUH; aTOM, MOJIEKYJIa, arperaTHbIe COCTOSTHUS BellecTBa (TBEPIOE,
KHUIKOE, Ta3000pa3HOe); MEXaHMUECKOE ABMXKEHUE (PaBHOMEpPHOE, HEPABHOMEPHOE, MPSIMOJUHEHHOE),
TPacKTOpUs, paBHOICHCTByOImIas cwi, nedopmanus (ympyras, IUTACTUYECKasi), HEBECOMOCTD,
COOOIIAIOIIUECS COCY/IbI;

—pasnuyarh sBieHus (qud@dy3us; TEIIOBOe ABM)KCHHE YAaCTHIl BEIIECTBA; PAaBHOMEPHOE JIBIKEHUE;
HEPAaBHOMEPHOE JIBMKEHUE; UHEPLHS; B3aUMOJICUCTBUE TEJ; PAaBHOBECHE TBEPIBIX TENI C 3aKPEIUIEHHON
OCBIO BpAIlICHHUS; TIepeiada JaBJICHUS TBEPIBIMH TEJIAMH, KUIKOCTSIMH U Ta3aMu; aTMOC(epHOe TaBIICHUE;
IUIaBaHUE TeJl; MPEeBPALICHUS MEXaHWYECKOW PHEPruu) MO OMNUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLINX JTaHHOE (PU3UUECKOE SBICHUE;

—pacno3HaBaTh MPOSIBICHUE H3YYECHHBIX (U3NYECKUX SBICHUI B OKpYXalolleM MHUpE, B TOM YHCIE
(bu3nyecKre SIBICHUS B IPUPOJIC: TIPUMEPHI IBIKEHUS C PA3IMUYHBIMH CKOPOCTSIMU B KUBOU U HEKUBOU
MIPUPOJIE; ACUCTBUE CUJIbl TPEHUS B MPUPOJE U TEXHHKE; BIUSHUE aTMOC(EpHOro AaBJICHUS HA >KUBOU
OpraHM3M; TUIABAHHUE PBIO; PHIYard B TEJIEC YEIOBEKA; MPU ATOM IMEPEBOIUTH MPAKTHUYECKYIO 33a1ady B
y4eOHY10, BBIJICNATH CYIECTBEHHbIE CBOMCTBA/MPU3HAKN (PU3UUECKHUX SBICHUII;

—OIKCHIBATh U3yYEHHBIC CBOMCTBA TSN M (PUINICCKUE SBIICHUS, HCIONB3Ys (U3NUYECKUE BEIHMYMHBI (Macca,
00BEM, MJIOTHOCTH BEILIECTBA, BPEMs, yTh, CKOPOCTh, CPEAHSISI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIA TSHKECTH,
BEC T€JIa, CUJIAa TPEHUs, 1aBiIeHUe (TBEPIOTo TeIa, )KUKOCTH, I'a3a), BBITAJIKUBAIOLIAS CHUJIa, MEXaHUYECKas
paboTta, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJbI, KO3()(HUIMEHT MOJEe3HOro ICHCTBUS MEXaHU3MOB,
KHHETUYCCKAasi W TIOTCHIIMAIBHAS YHEPTHs); TIPU ONMMCAHUM MPABIIBHO TPAKTOBATHh (DU3MUECKUN CMBICI
UCIOJIb3YEMBIX BEIUYMH, MX OOO3HAYEHUS W EIUHUIBI (PU3NYECKUX BEIWYMH, HAXOAUTH (POPMYIIBL,
CBSA3BIBAIOIIME JTAHHYIO (PU3UUYECKYIO BEJIUYHHY C JAPYTHMMH BEIUYMHAMH, CTPOUTH T'padUKU W3YUEHHBIX
3aBHUCHUMOCTEH (PU3NYECKIX BEIUYMH;

—XapaKTepHU30BaTh CBOMCTBA Tel, (PU3UUECKUE SIBICHUS U MPOLIECCHI, UCIIONb3Ysl MpPaBUiIa CIOKEHUS CHUJI
(Bmonb omHOM mpsamMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, MpaBUIIO paBHOBECHUS pblyara
(6noka), «30110TO€ MPAaBUIIO» MEXAHUKHU, 3aKOH COXPAaHEHUS MEXaHUYECKON SHEpruu; MpU TOM J1aBaTh
CIIOBECHYIO (JOPMYIUPOBKY 3aKOHA U 3aMUCBIBATH €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

—OOBICHATh (U3UUYECKUE SBICHUS, MPOIECCHl M CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CHTYyaIluit
MPAaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BbISBIATh [PUUMHHO-CICACTBEHHBIE CBA3U, CTPOUTH
o0BsicHeHHE U3 1—2 JOrMYecKUX IIaroB ¢ ONopoi Ha 1—2 M3y4eHHBIX CBOWCTBA (PM3UYECKUX SBICHHI,
(bu3nUeCKUX 3aKOHA WU 3aKOHOMEPHOCTH;

—periath pacuéTHbIe 3a/1a4 B 1—2 AeMCTBUSI, UCMIONB3Ys 3aKOHBI i (JOPMYIIBI, CBSA3BIBaIONINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aJjau 3allMChIBaTh KPATKOE YCIOBHE, MTOACTABIATh (PU3HUECKUE
BEJIMYUHBI B (OPMYJIBI U TPOBOIUTH PaCUYEThl, HAXOIUTh CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC IS
penieHus 3aj1ay, OeHUBATh PEATMCTUYHOCTh MOTYUYeHHON (PU3NYECKON BETUUHHBI,

—pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIINTh MPU MOMOIUIN (U3NYECKUX METOJ]OB; B OMUCAHUU
WCCIIEIOBAHMS BBIJCIATH MPOBEPSEMOE MPENINoNoKeHne (TUIOTe3y), pa3NudyaTh U HHTEPIPETUPOBATH
MOJTy4YEHHBIN pe3yNbTaT, HAXOIUTh OIIUOKHU B XOJ€ OTbITA, IENaTh BHIBOJBI IO €ro pe3yabTaTaM;

—TPOBOJIUTH OTBITHI IO HAOMIOACHUIO (PU3UUECKUX SBICHUM WIH (PU3UIECKUX CBOUCTB TeN: (POPMYIUPOBATH
IIpOBEpsieMbI€ MPEIIOI0KEHNUS, COOMPATh YCTAHOBKY M3 MPEIOAKEHHOT0 000py10BaHus, 3aIIMCHIBATH X0/
ombiTa U (HOPMYJIUPOBATH BHIBOJIBL;

—BBITNIOJIHATh TPSIMbIE U3MEPEHHUSI PACCTOSHHS, BPEMEHH, MAacChl Tella, 00bEéMa, CHUIIBI U TEMIIEPATyphl C
MCIOJIb30BaHWEM aHAJIOTOBBIX W IU(POBBIX MPUOOPOB; 3aMHUCHIBATh MOKa3aHUs MPHOOPOB C YUYETOM
3aJJaHHOI aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUH;

—TPOBOJIUTH UCCIICJOBAHUE 3aBUCHUMOCTH OJHOU (pU3MUecKOW BETMYMHBI OT JAPYTrOoil ¢ HCIOIb30BaHUEM
MPSIMBIX M3MEPEHUN (3aBUCUMOCTH MyTH PaBHOMEPHO IBIDKYIIETOCS Tela OT BPEMEHH JBWIKEHHUS TENa;
CHUJIBI TPEHUS CKOJIBKECHHSI OT CHUJIBI JaBJICHUs, KauecTBa 00pabOTKH MOBEPXHOCTEN TEN U HE3aBUCUMOCTH
CHJIBI TPEHHsI OT IUIOMIAd CONPUKOCHOBEHHS TE€J; CHJIBI YIPYTOCTH OT VJIMHEHHs TPY>KUHBI;
BBITAJIKMBAIONICH CHJIBI OT 00bEMa MOTPYXKEHHOM YacTH Tela W OT IUIOTHOCTH IKUAKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH TeJia, OT TIyOWHBI, HA KOTOPYIO TOTPYKEHO TEJO; YCIOBUH IJIaBaHUS Tel,
yCIIOBUI paBHOBECUS pblyara M OJOKOB); y4acTBOBaTh B IIJIAHUPOBAHUU Y4YEOHOTO HCCIICIOBAHMSI,
coOUpaTh YCTAHOBKY U BBITTOJIHATH U3MEPEHUS, CIICTYsI MPEIOKEHHOMY TIJIaHy, GPUKCUPOBATH PE3YIbTATHI
MOJTYYEHHON 3aBHCHUMOCTH (PU3WYECKUX BEITWYMH B BUJE MPEIIOKCHHBIX TaOMUIl W TpaduKOB, JeIaTh
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BBIBOJIBI 110 PE3YJIbTaTAM HUCCIIEIOBaHUS;

—TIPOBO/IUTh KOCBEHHbIE U3MEPEHUs (PU3NYECKUX BEIMUYUH (IUIOTHOCTh BEIIECTBA XKHUIKOCTH M TBEPAOIO
Tela, CHUja TPEHUS CKOJBXKEHMs; JaBJICHUE BO3/yXa; BbITAJKMUBAIOIIAs CWIA, ACHCTBYIOLIAs Ha
NOTPY>XEHHOE B JKUIKOCTh TENO; KO3(PPHUIMEHT MONE3HOTO ACUCTBUS MPOCTHIX MEXAHW3MOB), CIEAYs
MPEUI0KEHHONW MHCTPYKIMU: TP BBIOJIHEHUH U3MEPEHHUN cOOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY H
BBIYHCIIATh 3HAYEHUE NCKOMOW BEJIMYHHBI;

—Cc001101aTh MpaBUIIa TEXHUKHU 0€30M1aCHOCTH NpH padoTe ¢ 1a00paTOPHBIM 000PYL0BaHUEM;

—YyKa3bIBaTh MPUHLUIBI AEHCTBHSI IPUOOPOB U TEXHUYECKUX YCTPONCTB: BECHI, TEPMOMETD, JUHAMOMETD,
cooOuiaronmecs cocyibl, 6apoMeTp, pbluar, IOJBMKHbIM U HEMTOABUKHBIIN OJIOK, HAKJIOHHAS IJIOCKOCTb;
—XapaKTepU30BaATh NPUHIUIBI JEHCTBUS N3yUYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPONCTB C OMOPON Ha UX
onucaHus (B TOM 4HCiE: NOAUIMIIHUKYN, YCTPOWCTBO BOAOIPOBOAA, TMAPABINYECKUI MIpecC, MAHOMETP,
BBICOTOMED, IMOPIIHEBOM HACOC, apeoMETp), HCIOJNIb3Ysl 3HAHUS O CBOMCTBAX (DPM3MUYECKUX SBICHHHA H

Heo0XouMble GU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

—IIPUBOJUTH IIPUMEPHI / HAXOAUTh HHPOPMALIMIO O MPUMEpaxX NPaKTUYECKOTI0 HCII0JIb30BaHUs (PU3MUECKUX
3HaHUIl B IOBCEIHEBHOW XW3HM JUId obOecniedyeHus Oe30lacHOCTU IpU OOpalleHuu ¢ NpudbopamMu U
TEXHUYECKUMHU YCTPOICTBAMU, COXPAHEHHUS 310POBbs U COOJIIOEHUSI HOPM 3KOJIOTUYECKOTO ITOBEACHMUSI B
OKpYKarolleH cpese;

—OCYILECTBIATH OTOOP HCTOYHUKOB HH(pOpMAnMU B ceTH VHTEpHET B COOTBETCTBMM C 3a/JaHHBIM
IIOMCKOBBIM 3alpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUM M NMYTEM CpPaBHEHUS Pa3IMYHBIX HCTOYHUKOB
BBIJICJIATH NH(POPMALIUIO, KOTOpAs SIBJIIETCS IPOTUBOPEUMBOM MIIM MOXKET OBITh HEJJOCTOBEPHOM;

—MUCIOJIb30BaTh IPU BBIIOJIHEHUH YYEOHBIX 3a/laHUl HAy4YHO-IOMYJISIPHYIO JUTEparypy (u3ndeckoro
COJIEpKaHus, CIIPABOYHBIE MaTEpHAJIbl, peCcypchl ceTh MHTepHET; BiIaseTh npuéMamMu KOHCIIEKTUPOBAHUS
TEKCTa, IpeodpazoBaHusl HHPOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

—C03/aBaTh COOCTBEHHBIC KpPAaTKUE MHUCHMEHHBIE M YCTHBIE COOOLICHHS Ha OCHOBE 2—3 HCTOYHHKOB
uHpopManuu (PU3NYECKOTO COJEPKAHMUSA, B TOM YHCIE IyOJMYHO JeNaTh KpPATKHE COOOIICHHUS O
pe3yibTaTax MPOEKTOB MM Y4YEOHBIX HCCIIEAOBAHMI; MPU 3TOM I'PaMOTHO HCIOJIb30BaTh M3yYEHHBIH
NOHATUIHBIN anmnapaT Kypca (PU3HMKH, COIIPOBOKIATH BBICTYIIJICHUE NPE3eHTalueH;

—TIpY BBINOJIHEHUM Y4YEOHBIX INPOEKTOB M HCCIEIOBaHUH pacupefensTh OOS3aHHOCTM B TIpymne B
COOTBETCTBUM C IIOCTaBJICHHBIMH 33aJauyaMH, CJIEIUTHb 3a BBINOJIHEHUEM IUIaHA JCHCTBUM, aJeKBAaTHO
OLICHMBATh COOCTBEHHBIM BKJIAJ B JAEATEIBHOCTh TIPYIIbl; BBICTpauBaTb KOMMYHMKaTHUBHOE
B3alMOJICICTBUE, yUUTHIBasI MHEHHE OKPYKAIOLIHX.

8 ki1acc

IIpenmeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPakaTh CPOPMHUPOBAHHOCTh y OOYHYaIOLIUXCS

YMEHHM:

—HCIIOIb30BaTh MOHATHUSA: MAcCca U Pa3MeEPBbI MOJIEKYJI, TEIUIOBOE IBHKEHUE aTOMOB M MOJIEKYJI, arperaTHbIE
COCTOSIHMSI BEILIECTBA, KPUCTAJUIMYECKHE M aMOp(HBbIE TeNa, HACHIILEHHBIH M HEHACHILEHHBIA Map,
BJIQKHOCTh BO3JlyXa; TeEMIIEpaTypa, BHYTPEHHsAS OJHEPIHs, TEIUIOBOM JBUIaTelb;, DIEMEHTAPHBIN
JNEKTPUYECKUN 3apsJl, DIEKTPUUECKOE I10JI€, IPOBOAHUKU U JUDJIEKTPUKHU, IIOCTOSHHBIN DIEKTPUUECKUN
TOK, MATHUTHOE II0JIE;

—pas3nuyaTh SBJIEHHA (TEMJI0BOE PACHIMPEHUE/CKATUE, TEILIONEPEaya, TEINIOBOE PABHOBECHE, CMAYUBAHUE,
KallWUISIPHbIE  SIBJICHUS, HUCIAPEHHME, KOHJEHCAllUs, IUIABJIECHUE, KpUCTaUIM3auus (OTBEpACBaHHE),
KHAIIEHHE, TeIulonepenadya (TEIJIONPOBOJHOCTb, KOHBEKIMSA, W3IY4YEHHE), DICKTpU3alus  Tell,
B3aMMOJCHCTBUE 3apsl0B, INCHCTBHS DJIEKTPHUUYECKOIO TOKA, KOPOTKOE 3aMBIKaHHE, B3aUMOJEHCTBUE
MarHuTOB, JEWCTBUE MAarHUTHOIO MOJSA HAa IPOBOAHHUK C TOKOM, JJIEKTPOMAarHMTHas MHIYKLMS) II0
ONHMCAaHMUIO MX XAapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB, JEMOHCTPUPYIOUIMX IAHHOE (H3HMUECKOE
SBJICHUE;

—pacno3HaBaTh HPOSIBICHUE H3YYEHHBIX (PU3MYECKUX SBICHUH B OKPYXKAIOLIEM MHUpPE, B TOM YHUCIIE
(bu3nyeckue SBIECHUS B NPUPOJE: NOBEPXHOCTHOE HATSKEHHME U KalWJUIAPHBIC SBICHUS B INPHUPOJE,
KpHCTaJUIbl B IpUpoje, nznydeHue ConHla, 3aMep3aHue BOA0EMOB, MOPCKUE OpU3bl, 00pa30BaHKE POCHI,
TyMaHa, MHes, CHEra; JJIEKTPUYECKHE SBJIEHHs B aTrMocdepe, IEKTPUYECTBO JKUBBIX OPraHU3MOB;
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MarHUTHOE IoJie 3eMITH, Ipeii( MOII0COB, PO MATHUTHOTO TOJIS JUTS )KU3HU Ha 3eMIle, MOJISIPHOE CUSTHHUE,
IPU 3TOM HEPEBOANTH MPAKTHUYECKYIO 337ady B y4eOHYIO, BBIICISATH CYIIECTBEHHbBIE CBOMCTBA/PU3HAKH
(bU3NIECKUX SBICHHIA;

—ONKCHIBaTh M3YYCHHBIE CBOWCTBA TN M (U3UYECKUE SBJICHUS, HCIONB3YS (U3NUYECKUE BEIUYHHBI
(Temriepatypa, BHyTPEHHSS SHEPTUs, KOJIMYECTBO TEIUIOTHI, Y/EJIbHAs TEINIOEMKOCTD BELECTBA, YAEIbHas
TEIUIOTA IUIABJICHUS, YAENbHas TeIyioTa MapooOpa3oBaHMsA, yA€ibHAs TEIUIOTa CrOpaHHs TOIUIMBA,
KOA(Q(QHUIHUEHT TOJE3HOr0 JEHCTBHS TEMJIOBOM MAIIWHBI, OTHOCHTENbHAs BIIAXHOCTh BO3/1YyXa,
JIIEKTPUYECKUI 3apsJl, CHJIA TOKA, MIEKTPUUECKOE HAIIPSIKEHUE, CONPOTUBIIEHUE IIPOBOJHUKA, YACIBHOE
COIIPOTHBIICHUE BEIIECTBAa, paboTa M MOUIHOCTH JJIEKTPUYECKOTO TOKA); MPU OMHCAHUH MPABUIBHO
TPAKTOBATh (PU3NYECKUN CMBICI UCIIOJIb3YEMbIX BEIMYHH, 0003HAYECHUS U SAMHUIBI PU3UUECKUX BEIUYMH,
HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE TAaHHYIO (PU3MUECKYIO BETMUMHY C JPYTUMHU BEIMYMHAMHU, CTPOUTH
rpadMKu U3yYEHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMYUH;

—XapakTepu30BaTh CBOICTBA Tel, (pu3MuUEcKUe SBICHHUSA U NPOLECCHI, UCIOJIb3YysI OCHOBHBIE IOJIOKEHUS
MOJICKYJIIPHO-KMHETUYECKOM TEOpUM CTPOEHMsI BELIeCTBA, MPUHIMII CYNEpHno3uuuu mnosied (Ha
KayeCTBEHHOM yYPOBHE), 3aKOH COXpaHEeHHUs 3apsaaa, 3akoH OMa AJ1s yyacTka 1enu, 3akoH Jlxoyns—IJlenua,
3aKOH COXPAHEHHUs SHEpPIruu; IpU ITOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M 3alUCBIBATh €ro
MaTEMaTHYECKOE BBIPAXKCHHUE;

—O0O0BACHATH (PU3MYECKHE IPOLIECChl U CBOMCTBA TE, B TOM YHCIE U B KOHTEKCTE CUTyallMHd MPaKTHUKO-
OPMEHTUPOBAHHOI'O XapaKTepa: BbIABIATh IPUUMHHO-CIICACTBEHHbBIE CBSI3U, CTPOUThH OObsICHEHUE U3 1—2
JIOTMYECKUX 1IaroB ¢ OMOopoi Ha 1—2 M3y4EeHHBIX CBOWCTBA (PU3NYECKUX SIBJICHUHN, (PU3NUECKUX 3aKOHOB
WM 3aKOHOMEPHOCTEN;

—pemaTh pacuéTHbIC 3a/1a4i B 2—3 AeUCTBUS, UCIOJIb3YsI 3aKOHBI U (POPMYJIbI, CBA3bIBAIOIINE (PU3NUYECKUE
BEJIMYMHBI: HA OCHOBE aHaJIW3a YCJIOBMS 3aJa4M 3allMCHIBaTh KPATKOE YCIOBME, BBIABIIATH HENOCTATOK
JAHHBIX JUISl pEIIEHUs 3a]]a4, BEIOMpaTh 3aKOHbI U (POPMYJIbl, HEOOXOIUMBIE JUIs €€ pelIeHMs], IPOBOAUTD
pacy€Thl U CPaBHUBATH MOyUYEHHOE 3HaUCHUE (PU3MUECKON BEIIMYMHBI C U3BECTHBIMU JaHHBIMU;

—pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEHIMTh HPU TOMOLIM (PU3HMUYECKUX METOIOB; HCIIOJB3YS
ONMCAHUE HCCIEAOBAHMSA, BBIICIATH MIPOBEPSIEMOE IIPEAINIOIOKEHHUE, OLICHUBATh NIPABUIIBHOCTD MOPSAKA
IIPOBEACHUS UCCIIEIOBAHHUS, JI€]aTh BBIBOIBI;

—TIPOBOJIUTH OTBITHI IO HAONIOACHUIO (PU3MUECKHUX SBICHUNA WM (PU3NIECKUX CBOMCTB Tel (KamMUIIPHBIE
SBJIGHUS, 3aBHCHUMOCTh JAaBJIEHUS BO3JyXa OT €ro o0béMa, TeMIepaTypbl; CKOPOCTH IIpolecca
OCTBhIBaHUS/HArpeBaHUsl IPU U3JIYYEHUHU OT ILIBETA M3Iydarolleil/moriouaone moBepxXHOCTH; CKOPOCTh
WCIIapeHusl BOJBI OT TEMIIEPAaTypbl JKUAKOCTH M IUIOMAAM €€ IMOBEPXHOCTH; JJIEKTpHU3alus Tel M
B3aMMOJCICTBUE DJIEKTPUUYECKUX 3apsAJ0B; B3aUMOJEHCTBUE IIOCTOSHHBIX MAarHUTOB, BU3yaJlHU3allys
MarHMTHBIX MOJIEH TIOCTOSIHHBIX MarHUTOB; JEHCTBUS MATHUTHOTO I0JIS HA IPOBOJIHUK C TOKOM, CBOMCTBA
3JIEKTPOMArHuTa, CBOMCTBA DSJIEKTPOJABUIaTessl IOCTOSHHOTO TOKa): (OpPMYyJIHMpOBaTh INpOBEpsieMble
NPEINOI0KEHNs, COOUPAaTh YCTAHOBKY W3 MPEUIOKEHHOTO OO0OpYJOBaHUS; OMUCHIBATH XOJ ONbITA U
(bopMyIHpOBaTh BBIBOBI;

—BBINIOJIHATH TIPSIMBIE HM3MEPEHUS TEMIEPATypbl, OTHOCHUTEIBHOW BIAXXHOCTH BO3AyXa, CHUJIBI TOKA,
HanpsDKEHUs C UCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3NUYECKUX BEIMYMH; CPAaBHUBATh
pe3yIbTaThl U3MEPEHUH C YUETOM 3aJaHHOM aOCOIFOTHON MOTPEIIHOCTH;

—TIPOBO/IUTh HMCCJIEOBAHNE 3aBUCHUMOCTH OJHON (PM3UYECKOM BEIMUYMHBI OT JAPYrod C HUCHOJIb30BAHUEM
NPSMBIX U3MEPEeHUil (3aBUCUMOCTh CONPOTHBIICHHS MPOBOJAHUKA OT €ro JJIUHBI, IJIOUIaU MONEPEeYHOro
CEYCHMS U YJEIbHOTO COIPOTUBIICHUS BEILECTBA IPOBOAHMUKA; CUJIBI TOKA, UYILET0 Yepe3 MPOBOJIHHUK, OT
HaIlpsDKEHUsT Ha IPOBOJHHUKE; MCCIEIOBAHUE ITOCIEIOBATEIBHOTO M NapajUIeIbBHOTO COEJUHEHUN
MIPOBOJHUKOB): TJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAHOBKY M BBINOJIHATH W3MEpPEHUs, Cleays
MIpeIJIOKEHHOMY IIJIaHy, PUKCUPOBAThH pe3yJIbTaThl IOJYyYE€HHOW 3aBUCHMOCTH B BH/JI€ TaOJINII U TpaUKOB,
JIeNaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIIEI0BAHMS;

—TMpPOBOJIUTh KOCBEHHbIE M3MEpeHHs] (U3NYECKUX BeNIUYUH (ylenbHas TeIIOEMKOCTh BEIECTBa,
COIMPOTHBIIEHUE TMPOBOJHUKA, paboTa U MOUIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATH W3MEPEHMS,
coOupaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY, CIEAys MPEVI0KEHHON WHCTPYKIIUY, U BBIYUCIIATH 3HAUEHUE
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BEJIMYMHBI;

——co0mro1aTh MpaBUiia TEXHUKW 0€30TaCHOCTH MPHU paboTe ¢ 1abopaToOpHBIM 000PYT0BAHHUEM;

—XapaKTepU30BaTh MPUHIUIBI JEHCTBHUS U3YUYEHHBIX PUOOPOB U TEXHUUECKUX YCTPOMCTB C OMOPOM Ha UX
onucaHus (B TOM 4YHCJE: CHCTEMa OTOIUICHHs JIOMOB, TUTPOMETp, HapoBas TypOMHa, aMIlepMeTp,
BOJIbTMETP, CUETYMK AJIEKTPUYECKOW DSHEPTuu, 3IIEKTPOOCBETUTENIbHbIE MPUOOpHI, HarpeBarejbHbIC
ANEKTPONPUOOPHl (TIPUMEPBI), AIIEKTPUUYECKUE TPEAOXPAHUTENN; AIIEKTPOMATHUT, 3JIEKTPOABUTATENb
MIOCTOSTHHOTO TOKa), MCIIOJIb3Ys 3HAHUS O CBOMCTBAX (PM3UUECKUX SIBICHUI U HEOOXOAUMBIC (pU3HUECKUE
3aKOHOMEPHOCTH;

—pacro3HaBaTh IPOCThIE TEXHUUECKUE YCTPOHCTBA M M3MEPUTEIbHBIE TPUOOPHI IO CXEMaM M CXEMaTHYHBIM
pUCyHKaM (KMIKOCTHBI TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETp, JBUTAaTeldb BHYTPEHHETO
CTOpaHMs, JIEKTPOCKOI, PEOCTAT); COCTABIATH CXEMbI 3JEKTPUUYECKUX IIeTIed C MOCIIEIOBaTEIbHBIM U
napajieIbHBIM COSAMHEHUEM 3JIEMEHTOB, pasifyasi YCIOBHbIE 0003HAYCHHS HJIEMEHTOB 3JIEKTPHUYECKHX
Hene;

—TIPUBOJUTH IPUMEPBI/HAXOAUTh UHPOPMALIUIO O IpUMEPaX MPAKTUYECKOTO MCIIOJIB30BaHUS (PU3NIECKUX
3HaHUIl B TOBCEIHEBHOW XHM3HH JUIg obOecreueHUs 0€30MacHOCTH NpU OOpalIeHWH C MpUOOpaMu |
TEXHUYECKHMHU yCTPONCTBAMU, COXPAHEHUS 37I0POBbS U COOIIOCHUSI HOPM SKOJOTMUYECKOTO MOBEICHHS B
OKpYKarolle cpene;

—OCYILECTBIATh TOUCK HHpOpMAIUK (HU3UYECKOTO CoJepKaHus B ceTu VIHTepHET, Ha OCHOBE UMEIOIINXCS
3HAaHUU U MyTEM CpPaBHEHUS JOIMOJHUTENbHBIX UCTOYHUKOB BBIJCNIATH UH(OPMALINIO, KOTOpAas SBIISIETCS
MIPOTUBOPEYUBOM UM MOXKET OBITH HEJOCTOBEPHOIA;

—HCIMOJB30BaTh MPH BHIMOJHEHUH YYEOHBIX 3aJaHU HAYYHO-TIONMYJSAPHYIO JHUTEpaTypy (HU3HUECKOro
COJiep>KaHusl, CIPaBOYHbIE MaTepHalIbl, pecypchl ceTu MHTepHeT; BIajeTh npuémMamMi KOHCIIEKTUPOBAHUS
TeKcTa, mpeodpazoBaHusi HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

—Cco3/1aBaTh COOCTBEHHBIC MHCHbMEHHBIE U KpaTKHWE YCTHbIE cooOmeHus, o0odmas uHbopMaluoo u3
HECKOJIbKUX MCTOYHUKOB (PU3UYECKOTO COAEPKAHHS, B TOM UUCIE MyOJUYHO MPEACTABIATH PE3yJIbTaThl
MIPOEKTHON WJIM HCCIEN0BATENbCKON NEATENbHOCTH; MPH 3TOM TPAMOTHO HCIIOJIb30BATh W3YYECHHBII
MOHATUIMHBIN anmapar Kypca (U3uKH, COTPOBOXKAATH BBICTYIUICHHUE MTPE3ECHTAIINEIH;

—TIp¥  BBINIOJIHEHUH YYEOHBIX IPOEKTOB M HCCIENOBAaHUN (DU3MYECKHX MPOIECCOB PACHPENEIIsATh
0053aHHOCTH B TPYIIIIE B COOTBETCTBHH C IOCTABJICHHBIMH 33/1a4aMH, CICAUTH 32 BBHIMOJIHEHUEM ILJIaHA
JEeWCTBUI M KOPPEKTUPOBATh €r0, aJeKBaTHO OIIEHWBATh COOCTBEHHBIM BKIIAJ B JEATEIHHOCTH TPYIIIEI,
BBICTPaWBaTh KOMMYHHKATHBHOE B3aMMOJICHCTBHE, TIPOSIBIISS TOTOBHOCTH pa3pemiaTh KOH(QIUKTEHIL.

9 kjaacc

[IpenMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpakaTb C(HOPMHPOBAHHOCTH y OOyUarOIUXCS

YMEHUM:

—MWCIIONb30BaTh IIOHATUSA: CHCTEMa OTCYETA, MATEpUAIbHAsA TOYKA, TPAEKTOPUA, OTHOCUTEIBHOCTh
MEXaHUYECKOro JBIKeHMs, Aedopmanus (ynpyras, IUIacTHYECKas), TPEHHUE, LEHTPOCTPEMUTEIbHOE
YCKOpPEHHE, HEBECOMOCTb M IEpPEerpy3K; LEHTP TSXKECTU; aOCOIIOTHO TBEPAOE TEIO, LEHTP TAKECTU
TBEPAOro Tela, PAaBHOBECUE; MEXAHUUYECKHE KOleOaHUs U BOJHBI, 3BYK, MH(pa3sByK M YIbTPa3ByK;
ANIEKTPOMArHUTHBIE BOJHBI, IIKajda JIEKTPOMAarHUTHBIX BOJH, CBET, OJIM30PYKOCTb M JaIbHO30PKOCTb,
CIIEKTPBI UCITYCKaHU U TOTJIOIEHMS; ainb(a-, 0eTa- U raMMa-u3IydeHus, U30TOIbI, SiJepHas SHEPreTUKa;

—pa3nuyarh sIBICHHUA (PaBHOMEPHOE M HEPAaBHOMEPHOE IPSAMOJIMHEHHOE ABHKEHHE, PaBHOYCKOPEHHOE
IpSIMOJINHEIHOE JBMJKEHHME, CBOOOJHOE MaJeHUE Tell, PABHOMEPHOE [BI)KEHUE II0 OKpPY>KHOCTH,
B3aUMOJICHICTBHE T€J, PEAaKTUBHOE JIBUKEHUE, KOJIEOATEIbHOE ABMKEHHE (3aTyXalOLIUe U BbIHYKJCHHbIE
KoJIeOaHMs), PE30HAHC, BOJIHOBOE [IBIDKEHHE, OTPaKEHHE 3BYKa, NPSIMOJIMHEHHOE pPacHpOCTpaHEHUE,
OTpa)kKEHHE M NPEIOMIICHUE CBETA, NOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OENoro cBeTa B
CIEKTP M CIIO)KEHUE CIIEKTpaJbHBIX IBETOB, IUCIEPCUSA CBETA, €CTECTBEHHAs pPaJUOAKTHUBHOCTb,
BO3HUKHOBEHUE JIMHEHYATOrO CIIEKTPA M3JIy4EHUs) 110 ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SIBIICHUE;

—pacno3HaBaTh IPOSBIEHHE H3YYEHHBIX (PU3NYECKUX SIBICHUN B OKpYyKaloOIleM MHUpE (B TOM YHUCIE
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¢busnyeckue SBICHHWS B INPUPOJE: NPWIMBBI M OTIMBBI, ABM)KEeHHE IUIaHET COJHEYHOW CUCTEMBI,
PCAKTUBHOC JBUKCHHC JKUBBIX OpPraHU3MOB, BOCIPUATHC 3BYKOB JKUBOTHBIMHU, 3CMIICTPSACCHUC,
celicMuuecKue BOJIHBI, IYHaMH, 5X0, IBETA TCJI, ONTUYCCKUC SABJICHUS B IPUPOIC, OMOJIOTUYECKOE I[CI‘/JICTBI/IG
BUJMMOTIO, YJIBTPa(UOIETOBOrO U PEHTI€HOBCKOI'O HM3JIy4EHHUI; €CTECTBEHHBIH pPaJHMOaKTUBHBINA (OH,
KOCMHUYCCKHUEC JIY4YHU, PAAUOAKTUBHOC H3JIYUYCHHUC NPHUPOAHBIX MHUHCPAIOB, I[CFICTBHG paadrOaKTUBHBIX
U3IYyYEHUH Ha OPraHU3M 4eJIOBEKa), IPU 3TOM IIE€PEeBOUTh NIPAKTUYECKYIO 33Jauy B y4eOHYIO, BBIACIATD
CYLIECTBEHHbIC CBOMCTBA/IPU3HAKY (PU3UUECKUX SBICHUM;

—OIIMCBIBATb U3YYCHHBIC CBOMCTBA T U (1)I/I3I/I‘ICCKI/IC SABJICHHSA, UCIIOJIB3YS (bHSH‘IeCKI/Ie BCJIMYHHBI (cpeanm
Y MTHOBEHHAsl CKOPOCTh TeJla P HEPAaBHOMEPHOM JIBUKEHUHU, YCKOPEHHE, IepeMellleH e, Iy Th, YIIIOBast
CKOPOCTb, CHJIa TPEHMs, CHJa YNPYrOCTH, CHJIa TSXKECTH, YCKOpEHHE CBOOOJHOrO MaJeHHs, BeC Tela,
HUMITYJBC TCJIa, UMITYJIbC CHJIbI, MCXaHHWYCCKasd pa60Ta U MOIIHOCTb, IMOTCHLMAJIbHAA SHCPIrusA TCJia,
MOJHATOrO HaJ IOBEPXHOCTHbIO 3€MJIM, NOTEHLIMalbHAas SHEPrHsl CXKATOH NpPYKUHBI, KUHETHYECKas
OHEPIus, IMOJIHAA MCXAaHUYCCKAas SHCPTHA, [ICPUO U 4aCTOTa KOJ'IC6aHI/II71, AJIMHA BOJIHBI, TPOMKOCTH 3BYKa
U BBICOTA TOHA, CKOPOCTb CBETA, [I0KA3aTeJb IPEIOMIIEHUS CPE/ibl); IPH OMMCAHUH IPABUIBHO TPAKTOBATh
(bu3n4ecKuil CMBICI MCIIOJIb3YEMbIX BEJIMUNH, 0003HAYEHUs U €MHULBI (PU3MUECKUX BEJTUYMH, HAXOJUTh
(bopMyJIbl, CBSA3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEIHUYMHY C APYTUMH BEIMYMHAMHU, CTPOUTH TPaUKH
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJINYMH;

—O0OBICHITE (1)H31/I‘ICCKI/IG mponeccol 1 CBOMCTBaA TCJI, B TOM 4YHCJIIC U B KOHTCKCTC CI/ITyaIII/II\/JI IMPAKTHUKO-
OPHEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUUYNHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3
JIOTMYECKUX LIaroB C OMOPOi Ha 2—3 M3Y4YEHHBIX CBOWCTBA (U3NUYECKUX SIBICHUH, (PU3NUECKUX 3aKOHOB
WJIY 3aKOHOMEPHOCTEH;

—pemaTh pacuy€THbIe 3a/aud (ONUpAIOIIMEcs] Ha CUCTEMY W3 2— 3 ypaBHEHMI), MCIOJIb3YS 3aKOHBI U
¢dbopmyIbl, cBs3bIBarOLIME (DU3MUYECKHE BEIMUYMHBI: HAa OCHOBE aHajlW3a YCJIOBUS 3aJayd 3alMChIBaTh
KpaTKO€ YCJIOBHUC, BBIABIATH HCAOCTAIOIIUC HIIN N30BITOYHBIE JaHHBIC, BI)I6I/IpaTI) 3aKOHBI U (bOpMy.HI)I,
HEO0XO/IUMBIE Ul pellIeHUs], IPOBOAUTH PAcUEThl U OLIEHUBATh PEAIMCTUYHOCTh OJIYYEHHOTO 3HAUCHHUS
(bu3n4ecKoil BETMUUHBL;

—pacCiio3HaBaTb HpO6JIeMI)I, KOTOPBIC MOKHO PCIIMTH IIPU IMOMOIIN (1)I/I3I/I‘-ICCKI/IX MCTOHOB; HCIIOJb3YyA
OIMCaHME UCCIIEJOBAHUS, BBIACIATh IPOBEPSAEMOE MPEANOI0KEHHNE, OLIEHUBATh MPABUIIBHOCTh MOpPsAKa
IMPOBCACHUA NUCCIICAO0OBAHM, ACJIaTh BbIBOAbBI, MHTCPIIPETUPOBATHL PE3YJILTAThI Ha6J'IIOI[eHI/II71 U OIIBITOB,

—TIPOBOJIUTH OTBITHI MO HAOMIONEHHUIO (DU3NYECKUX SBICHUH WM (U3NYECKHX CBOWMCTB Tl (M3y4EeHHUE
BTOpOro 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHHs YHEPTUH; 3aBUCUMOCTb TepHoia KojaeOaHUH NPy KUHHOTO
MasATHHKa OT MACChl Ipy3a U )KECTKOCTU MPYXUHBI 1 HC3aBUCUMOCThL OT aMIIJIMTYAbI MaJIbIX KOHG63HH§I;
NpSMOJIMHEHHOE PACIpOCTpaHEHHWE CBETa, PAa3JIOKEHHE OeJIoro cBeTa B CHEKTP; M3yYeHHE CBOMCTB
n300pa’keHMs B IUIOCKOM 3€pKaJie U CBOMCTB M300paXkeHUs IpeAMeTa B coOMparoleil T1H3e; HabIoaeHue
CIIJIOITHBIX M JIMHEMYATHIX CIICKTPOB I/ISJ'IyLICHI/ISI)Z CaMOCTOATCIIBHO CO6I/IpaTI) YCTaHOBKY M3 U30BITOYHOTO
Habopa 000pyZ0BaHUS; OMUCHIBATh XOJ] OIBITA U €r0 pe3yJIbTaThl, ((OPMYIUPOBATH BBIBOBI;

—TIPOBOJIUTH TIPU HEOOXOAMMOCTH CEPHIO TPSMBIX U3MEPEHUH, ONpeIeNisisi CpeHee 3HaUCHHE H3MepsSeMOi
BeIMYMHBI  ((hOKyCHOE paccTosiHHMEe coOuparoiie  JuH3bl); OOOCHOBBIBATH  BBIOOp  crocola
M3MEPEHUs/U3MEPUTENBHOTO TPUOOpa;

—TMPOBOJIUTH UCCIIEJJOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BETUYMH C UCIOJIb30BAHUEM MPSIMBIX MU3MEPEHUN
(3aBHCUMOCTb ITyTH OT BPEMEHHU IIPH PaBHOYCKOPEHHOM JIBWKEHHUU 0e3 HayaJlbHOM CKOPOCTH; MepHoja
KoJIeOaHUH MaTeMaTHYeCKOro MasTHUKA OT JUIMHBI HUTH; 3aBUCHUMOCTHU yIJIa OTPaKEHUS CBETa OT yria
HaJICHNs U yTJIa IPETOMIICHHUS OT yIJIa Ma/IeHNsI): IIJIAaHUPOBATh HCCIIEAO0BAHNE, CAMOCTOSATENIFHO COOMPATh
YCTAHOBKY, (DUKCHPOBaTh pPE3yJIbTaThl IOJYYEHHOHM 3aBUCUMOCTH (U3NYECKUX BEIUYMH C YYETOM
3aJJaHHOM TOTPENIHOCTH W3MEpeHH B BuAe TaOMuI] M TpaduKOB, JENaTh BHIBOJABI IO pe3ysbTaTaM
HCCIIETOBAaHMS;

—TIPOBO/IUTh KOCBEHHbIE M3MEpeHHs (U3NYECKHX BEIMYMH (CpelHSs CKOPOCTh M YCKOpEHHe Tejla MpHu
PaBHOYCKOPEHHOM JBHXEHUHU, YCKOPEHUE CBOOOJHOTO TMAACHUS, KECTKOCTh MPYXKHUHBI, KOADDHUIITHMEHT
TPEHUs CKOJIbKEHMSI, MEXaHWYecKast paboTa M MOLTHOCTb, YaCTOTa M MEPUOJI KOIeOaHUH MaTeMaTHYeCKOTro
U MPYXKUHHOTO MasTHUKOB, ONITUYECKAasl CUJIa COOMPAIONIEH JIMH3bI, paJIMOAKTUBHBIN ()OH): IITAHUPOBAThH
U3MepeHus; coOupaTh 3KCIEPUMEHTANIbHYIO YCTAHOBKY U BBIMOJIHATH U3MEPEHHUS, CAeys IPEIT0KEHHON
MHCTPYKIMHU; BEIYUCIATH 3HAUYCHUE BEIMYMHBI U aHAJTU3UPOBATh M10OJTyUYEHHbIE PE3YJIbTATHI;
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——co0mro1aTh NMpaBuUiia TEXHUKK O€30IaCHOCTH MPpHU padboTe ¢ J1abopaTopHBIM 000PYA0BAHHUEM;

—pa3nuyaTh OCHOBHBIC NMPH3HAKK M3YUYCHHBIX (DU3MYECKHX MOJIENICH: MaTepHalibHas TOYKa, aOCOIIOTHO
TBEPAOE TEJO, TOUECYHBI MCTOYHUK CBETA, Jy4, TOHKAs JIMH3a, [UIAHETapHas MOJIEeb aTOMa, HYKJIOHHAs
MOJIE€Ib ATOMHOTO P4,

—XapaKTepU30BaATh NPUHIUIBI JEHCTBUS N3yUYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPONCTB C OMOPON Ha UX
ONUCaHMs (B TOM 4YMCIE: CIIUJOMETP, JAaTYMKHU IHOJOXKEHHUS, PACCTOSAHUSA U YCKOPEHMs, paKeTa, 3XO0JIOT,
OYKH, NepHcKon, (poToammapar, ONTHYECKHE CBETOBOJIbI, CIIEKTPOCKOI, 03UMETp, KaMmepa Buibcona),
UCTIOJIB3Ys 3HAHUS O CBOMCTBAaX (PM3UUECKUX SABJICHUN U HEOOXOAUMbIEe (PU3NYECKHE 3aKOHOMEPHOCTH;

—MHCIIOJIb30BaTh CXEMBl U CXEMATUYHBIE PUCYHKH H3YYCHHBIX TEXHUYECKHUX YCTPOMCTB, U3MEPHUTEIbHBIX
pUOOPOB U TEXHOJIOTUIECKUX MPOLIECCOB MPH PELICHUN yUeOHO-TIPAKTHYECKUX 3a/1a9; ONTHYECKHE CXEMbI
IUIs1 IOCTPOCHUS N300paKEeHHI B TUIOCKOM 3€pKajie ¥ COOMpAIOLIe JIHH3E;

—IIPUBOJUTH IPUMEPBI/HAXOAUTh HHPOPMALIUIO O IpUMEpPax MPAKTUYECKOI0 MCIIOJIb30BaHUs (PU3NUECKUX
3HaHUI B TOBCEIHEBHOW XHM3HHM JUIg obecneueHUs O€30MacHOCTH IMpu OOpalieHuH ¢ MpudopaMu U
TEXHUYECKMMHU yCTPONCTBAMHU, COXPAHEHUS 37J0POBbs U COOJIIOCHUS HOPM SKOJIOTHYECKOT0 MIOBEACHUS B
OKpY2Karolllen cpene;

—OCYIIECTBIIATh MOMUCK HH(pOpMAIMK (U3NIECKOTO COAEp)KaHUS B ceTu HTepHET, caMOCTOSTEIbHO
(bopMyaHpyst IOMCKOBBIH 3apoc, HAXOAUTH IIYTH OIIPEAECIICHHS JOCTOBEPHOCTH MOJIYyYEHHON HH(opMaiu
Ha OCHOBE UMEIOIINXCS 3HAHUH U IONOJIHUTEIbHBIX HCTOYHHUKOB;

—MCIONB30BaTh TPU BBINIOJHEHUH YYEOHBIX 33/JlaHUil HAyYHO-TIOMYJISIPHYIO JUTEparypy (U3n4ecKoro
COJIEpKaHus, CIIPABOYHBIE MAaTEPHUAIIbL, pECYpChl ceTH MIHTEpHET; BiaseTh NpuéMamMu KOHCIIEKTUPOBAHUS
TEKCTa, IpeodpazoBaHusl HHPOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

—C03/1aBaTh COOCTBEHHbIE NMUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(POPMALUU M3 HECKOIbKHX
UCTOYHHUKOB (DU3MYECKOI0 COAEp)KaHUs, IyOJUYHO TMPEACTaBIATh pPE3yibTaThl IMPOEKTHOM WU
HCCIIEA0BATENBCKON NEATEIBHOCTH; IIPXU ATOM I'PaMOTHO HCIIOIb30BATh U3yYEHHBIN TOHATUIHBIN anmnapar
M3y4aeMoro pasjeina (U3MKUd U COIPOBOXKIATh BBICTYIUIEHUE Mpe3eHTalued ¢ y4yéToM ocoOeHHOCTeH
ayJIMTOPUU CBEPCTHUKOB.

IIpumeuanmue:

PacmmmdpoBka abOpeBuaTyp, MCNOJIb30BAHHBIX B pado4eil mporpaMmme
®P | pponranbHas pabota, QponTansheli | [IP | mpakTuueckas padora

oIpoc
CP | camocrosTenbHas pabora K3 KOpPEKLHUs 3HAaHUI
KP | koHTpOJIbHAS paboTa 113 MOJATrOTOBKA K 3a4€Ty
3AY | 3auer HWPK | unauBuayalIbHbIE PELICHNUS 10

KapTOYKaM, MHINBUIyaIbHbIC
peLIeHUs 3aJaHUI
JIP | naboparopHasi paboTa P3 pelieHue 3aaau
O0s3aTe/1bHbIe KOHTPOJIbHbIE H3MEPUTENN: 3a4€T, KOHTPOJIbHAs paboTa
Bce octanbpHble TpoBepOUHbIe pabOThl HOCST CTaTYC «JIOMOTHUTEIbHBIE»

TeMaTHyeckoe NJIAHMPOBAHUE
7 KJj1acc

- Tema ypoka dopma [arta npoBenenus
YpoOxa KOHTPOJIA [lnan Daxt

1 yeTBepTH

Beenenne B pusuky (44)
1 BBonHbIl ypok. MHCTpYKTaX MO TEXHUKE O)y
0e30macHOCTH B KabMHeTe (PU3HKH.

Uro uzyuaet ¢pusuka. Hexotopsie dpusznueckue
TepMuHbl. HaOmr0/1eHNs U OTIBITHI
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2 ®dusnyeckue BenuurHbl. 3Mepenue OP
¢bu3nuecKkux BeNn4nH. TOYHOCTD U
MOTPEIIHOCTh U3MEPEHUH

3 JIaboparopnas pabota Nel «Omnpenenenue uenst | JIP
JIeJIEHUs] U3MEPUTENILHOTO MPUdopa

4 Pu3uKa U TEXHUKA OP

IlepBoHayajibHBIE CBEIEHNUSI 0 CTPOEHUH BeiecTBa (6 1)

5 Crtpoenue BemectBa. Mosekyisl. bpoynosckoe | OP
JIBUKCHIEC

6 JlabopaTopHas padota Ne 2 «Onpenenenue JIP
pa3MepoB MaJIbIX TEI

7 JIBrb>KeHHE MOJIEKYJT OP

8 B3aumoneicTBre MOJICKYJ P

9 ArperaTtHble cocTosiHUS BelecTBa. CBoiicTBa oP
ra30B, JKUJAKOCTECH U TBEPJBIX TEll

10 [TpoBepounas padoraNel mo Teme 1P
«ITepBoHauanbHbBIC CBEACHUS O CTPOCHUU HNPK
BEIIECTBA»

B3aumoneiictBue Tea (23 1)

11 Mexanunueckoe qBuxeHue. PaBHomepHoe u K3
HEPAaBHOMEPHOE JIBUKECHUE OP

12 Ckopoctb. EnuHuIel ckopoctu oP

13 Pacuer nyTH ¥ BpeMEHH JIBH>)KCHUS P3

14 WNueprus oPpP

15 BsaumopelictBue Ten oP

16 Macca tena. Equaunsl maccel. U3mepenue OP
MacChl TeJia Ha Becax

17 JlaboparopHas padota Ne 3 «3mepenue maccol | JIP
TeJa Ha PHIYAKHBIX BECaxy.

18 [InoTHOCTH BeliecTBa oP

2 4yeTBepTH

19 JIaGoparophas pabota Ne 4 «3mepenue oovema | JIP
Teay.
JIaGoparophas padota Ne 5 «Onpenenenue
TIJIOTHOCTH TBEPJIOTO TEJIa

20 Pacuer Maccel 1 00beMa Tena no ero mwiotHoctu | OP

21 Pemenue 3anau no temam: «Mexanuuyeckoe P3
nBukeHne», «Maccay. «[I10THOCTH BelecTBay

22 ITpoBepounas pabota Ne2 o Temam: ITP
«MexaHn4decKkoe ABMKEHHEY, «Maccay, HNPK
«I1m0THOCTH BeIIECTBaY

23 Cuna K3,DP

24 Asnenue Tarorenus. Cuna tsokectu. Cunna O]
TSDKECTH Ha JPYTHX TUIAHETaX

25 Cuna ynpyroctu. 3akoH ['yka P

26 Bec tenma. Enuaunb! cuiel. CBsi3b Mexy cuiioin | P
TSOKECTH M MacCoM Tena

27 JuramomeTtp. JlabopatopHas pabora Ne 6 o oP
teMe «I'pagyupoBanue npyxunsl u usmepenue | JIP
CHJT TMTHAMOMETPOM))

28 CrnosxeHue IBYX CHJI, HAITPABJICHHBIX 1O OTHON oP
npsMoii. PaBHOIEMCTBYIOMIAS CUIT

29 Cuna tpenusi. TpeHue moxost P
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30 Tpenue B mpupoie U TEXHUKE. oP
JIaboparopHast pabota Ne 7 «3mepeHne cuiibt JIP
TPEHHSI C MOMOIIBIO0 JUHAMOMETPa»

31 Pemenue 3agau mo Teme «CUIIbD, P3
«PaBHOICHCTBYIOIIAS CUID» oP

32 Pemenwue 3amau mo teme «Becy, «['papudeckoe | P3
n300pakeHUe CHD», « Buabl cum, OP
«PaBHOJENCTBYIOIIAs CHID» 113

33 3auer Nel no Teme «B3anmoeiicTBre TEm» 3P

JlaBJieHre TBepABIX TeJl, JKHAKOCTel U ra3oB (21 1)

34 ‘ JaBnenue. EnuHULBI JaBICHUS ‘ K3,0P

3 yeTBEpPTH

35 CrniocoObl yMEHbILIEHUS ¥ YBEIUUEHUs fAaBieHus | PP

36 JlaBienue rasa OP

37 [lepenaua naBiieHUs KUJIKOCTSIMU U ra3aMu. oP
3akoHn [lackains

38 JaBnenue B )kuakocTu U raze. Pacuer gaBnenus | OP
YKUJKOCTH Ha JIHO U CTEHKH COCya P3

39 [IpoBepounas pabora Ne3 o teme « [asnenue B | [IP,UPK
JKUIKOCTH U raze. 3axkoH llackamsy

40 Coo01marommecs Cocy bl K3,DP

41 Bec Boznyxa. AtmocdhepHoe gaBiieHHe OP

42 N3mepenue atmocdepHoro aaBineHus. OnbIT Ol
Toppuuennun

43 Bbapomerp-anepouna. Atmocdeproe napieHue Ha | OP
pa3IMYHBIX BBICOTAX

44 Manomerpsl. [lopmiHeBOH JKUIKOCTHBIN HACOC oP

45 [TopirHeBO#M KUIKOCTHBIN HACOC oP
['mapasinueckwmii npece

46 JlelicTBue )KUIKOCTH M ra3a HA MOTPYKEHHOE B OP
HUX TEJIO

47 3akoH Apxumena oPpP

48 Jlaboparophast pabota Ne 8 «Omnpenenenue JIP
BBITAJIKUBAIOILEH CUJIBI, JENCTBYIOLIEH HA
MOTPY)KEHHOE B KHUJIKOCTh TEIIO»

49 [1naBanue Ten OP

50 Pemenue 3ana4 no teme « ApxumeaoBa cuiay, P3
«Y cIIOBUS MJIaBAHUSI TE OP

51 JIaGoparophas pabota Ne 9 «Brrsicuenue JIP
YCIIOBUY TUTABAHHE TEJIA B KHUJIKOCTHY

52 [InaBanue cynoB. Bosayxonnasanue oP

53 Pemenue 3amau mo remam: «ApxumesioBa cuiiay, | P3
«IInaBanue Teny, «Bo3zayxormiaBanue» 113

o4 3adver Ne2 no Teme «/laBneHue TBepbIX TeT, 3P
KHUJIKOCTEH U Ta30B»

Pabora u MmomtHocTh. JHeprus (14 4)

55 Mexanuueckasi pabota. Enunuiiel paboTsl K3,DP

56 MomHocTs. EqUHUIBEI MOIHOCTH oPpP

4 yeTBEpPTH

57 IIpoctsie Mexanu3msl. Peruar. PaBHoBecue cuil oPpP
Ha phblyare

58 MoMeHT cuiibl OP
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59 Peryaru B TexHuke, OBITY U IPUPOIE . oP
JIaGoparopnas padota Ne 10 «BrisicHeHHe JIP
YCIIOBU PaBHOBECHUS pblyara

60 bnoku. «30510T0€ IPaBUII0» MEXaHUKHU P

61 Pemenue 3anau no reme «PaBHoBecue peiuara», | P3,IPK
«MOMEHT CHJIBD»Y

62 LleHTp TsKECTH TENa P

63 YcaoBust paBHOBECHS TEJ OP

64 KoaddutmenT mone3noro neicTBust P
MEXaHHU3MOB.

65 JlabopaTtopHnas padora Ne 11 «Onpenenenue JIP
KIIJI mpu nmoabeme Tesa 110 HAKJIOHHOU
IIJIOCKOCTH

66 Oueprus. [loTeHnmanbHas U KHHETHYECKAs P
SHEprus

67 [IpeBpaiieHue 0AHOTO BUAA MEXaHUYECKOMN OP
SHEPTUH B IPYTOi

68 [TpoBepounas padora Ned4 o reme «PaboTa. 1P
MoIIHOCTb, SHEPTHUS

TemaTH4eckoe MIAHNPOBAHUE

8 knacc
No Tema ypoka o Hara Homamuee
ypoka é MIPOBECHUS 3a/laHue
]
E 2 | [lnan | ®akr
S &
-
TEIJIOBBIE SBJIEHUA 23
1/1 TennoBoe nBuxenue. Temneparypa. 1 §1, §2, ymp. 1
Bnaytpennsas sueprus. Mactpykraxk no Th
2/2 CrniocoObl M3MEHEHUs BHYTPEHHEH SHEpruu. 1 §3, yop. 2,3. 1 cp.11
3/3 TenaonpoBoIHOCTS. 1 §4, yrip3
4/4 Konsekuus. M3nyuenue. 1 §§5,6, ynp4, 3. ctp. 17
5/5 KomnuectBo Temnoresl. EquHune koanyecTsa 1 §7, ymip. 6
TerioThl. «VMccaenoBanne U3MEHEHUs CO
BpEMEHEM TeMIIepaTyphl OCTHIBAIOIIECH BOIBDY
JLP. Ne 1
6/6 Y nenpHast TEMIOEMKOCTb. 1 §8, ymip7, 3. cTp. 26
717 Pacuér konmdecTBa TEMIOTH, HEOOXOAMMOTO 1 §9, ymp8 (2,3)
JUTSL HArpeBaHUsl TeJla WK BBIICISIEMOTO TEJIOM
TIPU OXJIAXKICHUH.
8/8 JlabopaTtopHnas padota Ne2 mo teme «CpaBHenue | 1 Pacckas o ma6. padote
KOJIMYECTB TEIUIOTHI IIPA CMELIUBAHUY BOJIbI Nel, . §§1-9
pa3HOM TEMIIEPATYPHI».
9/9 JIaGopartopnas pabotaNe3 «3mepenue 1 Omnuc. JI. p. Ne2, m.
YIEIbHOU TETUIOEMKOCTH TBEPJIOTO TEIIAY. §§1-9,Ne1024, 1025,
1027 (JI)
10/10 | Dueprust TornBa. Y aeiabHas TEIIoTa cropanus. | 1 §10, ymp9(2,3)
11/11 | 3akOH COXpaHEHUs U MPEBPAILCHUS B 1 §11,
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MCXaHUYCCKHMX M TCIJIOBBIX IMPOLECCax.

Vip10 (2,3)

12/12 | KontponbHas padora Nel 1o Teme «TeruoBbie | 1 §§1-11
SIBIICHWISIY .
13/13 | ArperarHbie cocTosiHUS BeniecTBa. [lnaBnenne u | 1 §12, §13, ynpl1
OTBEp/ICBaHHE.
14/14 | I'paduk MaaBIeHHUs U OTBEPACBAHMS 1 §14, §15,ynp12
KPUCTANTMYECKUX TeJI. Y IeJbHas TeIioTa (1,3,4)
TUTABJICHHSI.
15/15 | Pemrenue 3amau. 1 m. §§7-15, Ne1068,
Nel073
16/16 | Mcnapenue. HachlleHHBIH U HEHACBIIICHHBIH 1 §§16,17,ynp13, ctp 53
nap. Konzgencanus. [Tornomenue sHeprun npu
WCTIApEHHUH KHUJKOCTU U BBIICTICHUE €€ IpU
KOHJICHCAIIMHU Tapa
17/17 | Kunenue. Y nenpHas TemioTa napoodpasoBanus | 1 §18, §20,
Y KOHJICHCAITUH
18/18 | Pemrenue 3amau. 1 ypl6 (2,4,5), 3 2.
cTp. 63
19/19 | Baaxxnocts Bo3myxa. CriocoObI Onpe/ie/ieHus 1 §19, ymp. 15
BJIQKHOCTH Bo3xyxa. JlabopaTopHas pabora Ned
«M3MepeHne BIaXHOCTH BO3IyXa»
No Tema ypoka ° Hara Homamuee
ypoka é MIPOBE/ICHUS 3aJJaHKe
(@]
E g | [lnan | ®akr
S &
-
20/20 | Pabora ra3a u napa npu paciiipeHuu. 1 §§21,22, moxmael
JIBUraTenb BHYTPEHHETO CrOpaHusl.
21/21 | Maposas Typ6una. KI1/] trermoBoro apurarens. | 1 §§23,24, ynp. 17
(2,3),3.ctp. 70
22/22 | KontposbHas pabora Ne 2 mo teme 1 Wtoru rnasel ctp. 71,
«ArperaTHble COCTOSIHUSI BEIECTBA» Nell16,1143-J1
23/23 | 3auér no Teme «TemioBbIC IBICHUSY. 1 HToru riassl
DJIEKTPUYECKUE ABJIEHUA. 28
24/1 DneKTpu3anus Tell IpyU CONIPUKOCHOBEHHUHU. 1 §§25, ynp. 18, 3. c1p.
B3anmoaencTere 3apsyKeHHBIX TElL. 78
25/2 | DnekTpocKoI. DIEKTPHIECKOE MOJIe. 1 §26, §27, ynp. 19
26/3 | JlenMMOCTb 3JIEKTPHUECKOTO 3apsiia. DIeKTpoH. | 1 §§28,29, ynp20
Crpoenue atoma
27/4 | OOBsICHEHHUE NEKTPUICCKUX SBICHHIA 1 §30, ynp21
28/5 | TIpOBOAHUKH, TTOJYPOBOTHUKU H 1 §31, ynp22, ato 1.
HENPOBOJAHMKH JIEKTPHUUECKOT0 TOKA ctp. 93
29/6 | DnekTpuUecKHii TOK. ICTOUHUKH 1 §32, 3.2, ctp. 99
AIIEKTPHUECKOTO TOKA.
30/7 | DnexTpuyeckas enb U €€ COCTaBHBIC YaCTH 1 §33, 3. cTp. 99, ymp.
23 (2)
31/8 | DnmekTpuyeckuii TOK B MeTa/utax. JlelicTBre 1 §§34-36, 3. cTp. 103
aJIeKTprueckoro Toka. Hampasnenue
AIIEKTPHYECKOTO TOKA
32/9 | Cuia toka. EAMHALIBI CHIIBI TOKA 1 §37,ynp24
33/10 | Amnepmertp. M3mepenue CHITbI TOKA. 1 §38,moBT. §§32-37,
JIaboparophas pabotaNe5 o Teme «Coopka ymp. 25 (3,4)
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JNEKTPUYECKON LIENTU U U3MEPEHUE CUIIBI TOKA B
€€ pas3JIMYHBIX YYaCTKAX».

34/11 | DnexTpuyeckoe HanpsuKeHue. EauHuist 1 §§39.,40
HaMPSDKCHUS.
35/12 | Bonber™etp. M3mepeHne HaPsKCHHUS. 1 §841, 42,ynp26,27
3aBHCHUMOCTB CHJIBI TOKA OT HANPSIKCHUS
36/13 | DuekTpUyecKoe CONPOTUBICHUE IPOBOIHUKOB. | 1 §43,ymp28
Enununel conportusnenus. JlaboparopHas
pabotaNe6 «M3Mepenue HanpsHKEHUs Ha
Pa3IMYHBIX YYACTKAX JICKTPUICCKOH IIETTH
37/14 | 3axon Oma Juis yyacTKa HEIH. 1 §44,ynp29(ocraB)
38/15 | Pacuér compoTHBIECHHS MPOBOAHKKA. Y aenbHoe | 1 §45
COIIPOTHBIICHHE.
39/16 | IIpumMepsl Ha PacyET COMPOTUBIICHUS §46,ynp30(1,206)
MIPOBOJIHUKA, CHJIBI TOKA U HANPSIKCHUS
40/17 | Peocrartsl. JlJaboparopHas padotaNe7 o Teme 1 §47,ynp31,ynp30(3)
«PerynanpoBaHue CHIIbI TOKa PEOCTATOM).
41/18 | Jlabopatophast pabota Ne§ o teme «M3mepenue | 1 §47,Ne1323-J1
COIIPOTHBIICHUS TPOBOIHUKA TIPU TIOMOIITH
amIepMeTpa U BOJbTMETPay.
42/19 | TlocnenoBaTebHOE COSAMHEHUE MPOBOJAHUKOB. | 1 §48,ynp32(1-3)
No Tema ypoka ° Hara Homamuee
ypoka é MIPOBE/ICHUS 3aJJaHKe
]
2 2 | [lnan | ®akr
S 3
-
43/20 | ITapamienpHOE COCTUHEHHE TPOBOTHUKOB. 1 §49, ymp. 33(1-3)
44/21 | Pemienue 3amay. 1 m. §§ 42-49, Ne1383,
Nel384
45/22 | KoutponbHas padota Ne3 o Teme 1 m. §§ 42-49
«Onexkrpuyeckuil Tok. CoenuHeHne
MIPOBOJTHUKOB.
46/23 | PaboTa 1 MOIIIHOCTh JIEKTPUIECKOTO TOKA. 1 §§50,51,ynp35(1,4)
47/24 | EnuHuULbl paboThl AIEKTPUIECKOTO TOKA, 1 §52, ynp. 36 (1,2), 3. 1
IpUMeHsieMble Ha rpakTuke. JlabopaTopHas ctp. 149
pabota Ne9»3mepeHne MOIIHOCTH U pabOThI
TOKA B DJIEKTPUYECKOM JaAMIIED.
48/25 | HarpeBaHue MPOBOJHUKOB 3JICKTPUUCCKUM 1 §53,ynp37(1-3),
ToKkoM. 3akoH JIxkoyis- Jlenna
49/26 | Konaencarop 1 §54, ymp. 38, 3. 156
50/27 | Jlamma HakamuBaHUS. DICKTPUICCKHE 1 §§55,56, utoru riuaBel
HarpeBarenbHble mpubopsl. KopoTkoe
3aMBIKaHHE, PETOXPAHUTEIH.
51/28 | KontponbHas padoraNed mo temam «Padorta u 1 ITpoBeps ceds cTp.162
MOIITHOCTH JIEKTPUIECKOTO TOKA. 3aKOH
Jbxoyas — Jlenna. Kongencaropy.
DJIEKTPOMATHUTHBIE SABJIEHHMA. 5
52/1 | MarauTHOE 1ojie. MarHuTHOE IOJIe MPSIMOTO 1 §§57,58, ynp. 39
TOoKa. MarHUTHbIEC JTMHAN
53/2 | MarauTHOE MOJIe KaTYIIKHA C TOKOM. 1 §59,ynp41(1-3)

DNEKTPOMArHUTHl M UX PUMEHEHUE.
JlabopaTtopuas pa6otaNel0 mo Teme «COopka
JNEKTPOMArHUTA U HCTIBITAHUE €r0 ACHCTBUS.
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54/3 | ITocTostHHBIE MArHUTEI. MarHUTHOE T10JIE 1 §§60,61, a0 1. CcTP.
MMOCTOSSHHBIX MarHUTOB. MarHuTHOE I0JIE 179,3 1,3. ctp. 179
3emuu.

55/4 | JleiicTBHE MarHUTHOTO TI0JIsl HA TIPOBOJIHUK C 1 §62, 3. 2. cTp. 185,
TOKOM. DJIGKTPHUUCCKHUI TBUTATEIb. UTOTH TJIABbI
JIaboparophas pabora Nel0 mo Teme «M3yuenue
AJIEKTPHYECKOTO JABUTATENs IOCTOSHHOTO TOKA
(Ha MozteTn )».

56/5 | KontposbHas pabota Ne5 o teme 1 Wroru rnasel ctp 185
«DNEKTPOMArHUTHBIC SBJICHUSD. [TpoBeps cebs cTp.

185
CBETOBBIE SABJIEHUSL. 12
57/1 | Ucrounuku cBeta. PactpocTpaHenue cBera. 1 §63, yop. 44 (1),3.3
ctp. 192

58/2 | BunuMoe IBUKEHUE CBETHI 1 §64, 3. ctp.195

59/3 | OrpaxeHue cBera. 3aKOH OTPaKCHHUS CBETA. 1 §65,ynp45(1-3)

60/4 | ITnockoe 3epkao. 1 §66, ymp. 46 (3), aT0

1. ctp. 201

61/5 | IlpenomiieHre cBeTa. 3aKOH MPEIOMIICHHS 1 §67,ymp 47(3)
CBeTa.

No Tema ypoka ° Jara JlomarHee

ypoka é MIPOBEICHUS 3aJlaHue

]

2 2 | [lnan | ®akr
S 3

-

62/6 | Jlunzel OnTHyecKas CHUjIa JIMH3BL 1 §68,ynp48(1)

63/7 | N300pakeHusi, TaBaeMble JTMH30M. 1 §69,ynp49

64/8 | Jlaboparopnas padota Nell mo teme 1 [ToBt. §69
«[Tony4yenre n300paKeHUS IPU TTOMOIIIH
JIUH3BIY.

65/9 | Pemrenue 3amau. [ToctpoeHre n300pakeHHIA, [TorT. §63-§69
MOJIYYEHHBIX C TIOMOIIBIO JINH3

66/10 | I'na3 u 3penwe. 1 §70, sTo 1. cTp. 215,

UTOTH TIaBbl cTp. 217

67/11 | KoutposbHas pabota Ne6 1mo Teme «3aKOHbI 1 [TpoBeps cebs cTp.
OTPaKEHHUS U IPEJIOMJICHUS CBETAY. 218

68/12 | ToroBoe MOBTOPEHHE. 1
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TeMaTuyeckoe MIIAHMPOBAHUE
9 kiacc

Ne Hdara
ypokxa Tema ypoka /3
IIna | ®akr
H
3aKkoHBI B3aMMOAEiCTBHS M JBHKeHHS TeJ (34 yacoB)

1. MarepuanbHas Touka. Cucrema orcuera. §1.Vmp. 1

2. [Tepemernienue §2

3. Onpenenenre KOOPAMHATHI IBUKYIIETOCS TeJla. §3 Ymp.3

4. [Iepemenienue npyu NpsAMOIUHEHHOM PaBHOMEPHOM §4
JIBYKEHUH.

5. [IpssMonMHENHOE paBHOYCKOPEHHOE IBUKECHHUE. §5
Yckopenue.

6. CKopocTh MPSIMOJIMHENHOIO PAaBHOYCKOPEHHOTO §6 Ymp.6
neuxenus. ['paduk ckopoctu

7. Pemenue 3a1a4y Ha psAMONTMHEHHOE PABHOYCKOPEHHOE B terpanu
JIBUKCHHE

8. [Iepemenienue npu nNpsAMOJIMHENHOM PaBHOYCKOPEHHOM §7 Yup.7
JBUKCHUH

9. Pemrenue 3aa4 Ha iepeMenieHre IPU MPSMOIMHEHHOM
PaBHOYCKOPEHHOM JIBHKEHUH.

10. [lepemenienue Tena npu NpSIMOIMHEHHOM §8 Ymp.8
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 HayalbHON CKOPOCTH

11. JlaGopatopnas pabora Ne 1 «Mccnenoanue WHauBuayansHOE
PaBHOYCKOPEHHOTO JBM)KEHUS 0e3 HaualbHOM CKOpoCcTH>> 3aJjaHue

12. Pemenue 3anau. «Kunematuka» B terpanu

13. Kontpoabsnas padora Nel «OcHOBBI KHHEMATHKH»

14. OTHOCUTEIHHOCTH JIBH)KCHHUS. §9 Ynp.9

15. WNuepunaneHbie cuctemsl orcuera. [1epBbiii 3akoH § 10
Herorona

16. Bropoii 3akoH HeroTona §11 Vop.11

17. Tperuii 3akon HeroToHa §12 Vmp.12

18. CB00OIHOE TTaIEHNE TEI §13

19. JIBu>keHue Tena, OpOIIEHHOT0 BEPTUKAIBLHO BBEPX. §14
HesecomocTth Vip.14(1,2)

20. Pemenue 3amau. CBOOOHOE TAJICHUE TEI Yup.14 (3,4)

21. 3aKOH BCEMHPHOTO TATOTEHUS §15

22. YckopeHrne cBOOOIHOTO TAJACHHS Ha 3eMie U IPYTHX §16
HeOECHBIX TeNax.

23. [IpssmonuHETHOE M KPUBOJIMHENHOE IBUKEHUE. §17-19

I[BI/I)KCHI/IC TCJIa II0 OKPYXKHOCTHU C IIOCTOSIHHOM I10
MOAYJIHO CKOPOCTBIO.
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24. Pemenue 3amau. JI[BrkeHue Tena M0 OKPYKHOCTH C Ymp. 18
MOCTOSTHHOM 1O MOZYJIIO CKOPOCTBIO.
25_- Nmnynbe Tena. 3aK0OH COXpaHEHUsI UMITYJIbCca §20
26. PeaxtuBHOE nBrxeHue. PakeTrl. §21
27. Pemenue 3amau Umnynse Tena VYmp.19
(1.2)
28. Pemenue 3amau mmynsc Tena Yup.19
34
29. BriBoj 3aKk0HA COXpaHEHUSI MEXAaHUYECKOU SHEPTHH. §22
30. Pemenue 3amay. 3akoH COXpaHEHHsI HMITYJIbCA Ymp.20 (1)
31. Pemienue 3amad. 3akoH COXpaHEHUSI UMITYJIbCA VYup. 20
3)
32. Pemenue 3amau. [ToaroroBka k k.p.Nel B TeTpaaun
33. KonTpoabnas padora Ne 2 <3akoHbl B3auMojaeicreus [[IH1uBuyanisHOe
M IBHIKEHUSA TeJ>> 3aJaHue
34. PaboTta Haxg ommokamMu B rerpagmn
MexaHn4yeckue Kojae0aHusl M BOJIHBL. 3BYK. (16 yacoB)
35. KonebarenpHoe amxenue. CBoOOIHBIE KOIeOaHUs §23
36. Benuunnebl, xapakTepusylomie kojiedareabHoe IBIKEHUE . §24-25
37. JlaboparopHras pabota Ne 2 <KVcciienoBanue 3aBUCUMOCTH [THIMBHTyalIbHOE
MEPHOA U YaCTOTHI CBOOOHBIX KOJICOAHUN MasTHUKA OT 3a/laHue
JUIMHBI €70 HUTH>>
38. 3aryxaroiue KoieOanus. BeiHykIeHHBIC KOJIeOaHusI. §26
39. Pe3onanc. §27 Yup26
3)
40. Pacnipoctpanenue xonedanuii B cpee. BoyHbL. §28
41. Jlnuna BosiHbl. CKOPOCTh pacipoCTpaHEHHs BOJIH. §29 Ynp27
1)
42. Pemenue 3amau. Jlnuna BoiaHbl. CKOPOCTH Yop 27
pacnpocTpaHeHUs BOJIH. (2,3)
43. HcTounuku 3ByKa. 3ByKOBbBIE KOJIEOaHMSI. §30
44, Bericora, [TeMOp] 1 TPOMKOCTH 3BYyKa §31
45. PacnpocTpanenue 3Byka. 3ByKOBBIE BOJIHBI. §32
46. Pemenwne 3anay. [ToaroroBka k KOHTpOIBHOM paboTe No3. B Terpaau
47. Kontpoabnas padora Ne 3 <Mexanuueckue KoJedanus |l 1n11B11yansH0e
H BOJIHBI. 3BYK>> 3a/1aHKe
48. Pabora Hag ommoOKamu. B tetpamu
49. OTtpaxkeHue 3ByKa. 3BYKOBOU pe30HAHC. §33
50. O6o006menue mo Teme «MexaHndeckue KojieOaHusl U BOTHBL [THIUBUAYaTbHOE)
3BYK» 3a7aHue
DJIeKTpOoMarauTHoe moJe (20 yacon)
51. MarauTtHoe mone §34
52, HampaBnenue Toka 1 HanpaBJIeHUE JIMHUM €r0 MarHUTHOTO §35

I1OJIA
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53. OOGHapy’KeHrHe MarHUTHOTO TIOJIS 10 €T0 JACHCTBUIO Ha §36
3NIeKTpUYeCcKuil TOK. [IpaBuiio neBo pykH.
54, WNHaykuyst MarHUTHOTO T10J1sl. MarHUTHBIN MOTOK §37-38
55. Pemenue 3amau. UHayKyst MarHuTHOTO 1moJis. MarHUTHBIN Yup35
MOTOK
56. SIBiieHUE ANEKTPOMAarHUTHOW UHAYKIWH. §39
S7. Jlaboparopuas pabota Ne 3 «KW3ydenue siBneHus snekrpo- | Munusu-
MAarHuTHOM UHAYKIMU>> JyalapHOe
3a/laHue
58. Hanpasnenue nunaykuuronnoro toka. [Ipasuiio Jlenua. §40
59. SBneHne caMOMHIYKITUH. §41
60. [Tonydenue u nepenaya NepeMEeHHOTO FIEKTPUIECKOTO §42
toka. Tpanchopmartop
61. DIEeKTPOMArHUTHOE T0JIe. DJIEKTPOMAarHUTHBIE BOJIHBI §43-44
62. Koneb6arenpubiit koHTYp. [loayueHne 31eKTpoMarHuTHBIX §45
KoseOaHui
63. [IpuHIUIIBI PaANOCBA3U U TEICBUACHUS. §46
64. DneKTpoMarHuTHasi Ipupoaa CBeTa. §47
65. [Ipenomiienne ceera. @PU3NMYECKUI CMBICIT ITOKA3ATEIIS §48
MIPEIOMIICHUS.
66. Hucnepcus LlBera Temn. §49
67. Tunsl ONTHYECKUX CIIEKTPOB. §50
68. [TornomieHne u UCITyCKaHUE CBETa aTOMaMHU. §51
[IpoucxoxaeHue JIMHENYAThIX CIIEKTPOB.
69. Jlaboparopras padota Ne 4 <KHabmronenue crutomuoro u - [MuauBuayansHoe
JIMHEWYaTBIX CIIEKTPOB UCITYCKAaHMS >> 3alaHneC
70. Konrtpouabsnas padora Ne 4 no reme «eKTpoMarauTHoe| 11 11B1 1yanbHOE
noJjie. JJeKTPOMATHUTHBIE KOJIe0aHNUs U BOJTHBD) 3aJlaHue
CTpoeHne aToMa U ATOMHOI0 s1apa (20 yacoB)
71. PagnoaxktuBHOCTE. MoOJenu aToMOB §52
72. PanuoakTrBHBIC IPEBpAIICHNUS AaTOMHBIX SIIIEP. §53
73. DKCcrepuMeHTAIbHBIE METO/IbI HCCIIE0BAHMUS YaCTHII. §54
4. JlaGoparopras padota Ne 5 <HM3mepenue ecrectBeHHOro  [MHAMBUAYanbHOE
panuanroHHOro (GoHa J03UMETPOM>> 3aJlaHue
5. OTKpbITHE IPOTOHA U HEUTPOHA. §55
76. CoctaB aToMHOTrO0 sA1pa. S nepHbIe CUIIBI. §56 Ynp48
(1.2)
77, Oueprus cBa3u. ledekt macchl. §57
78. Jlenenue saep ypana. Llennas peaxius. §58
79. Jlaboparopnast pabota Ne 6 <KM3ydenue neneHus sapa
aToma ypasa 1o ¢ororpaduu TpekoB>>
80. Snepusrii peaktop. [IpeoOpazoBanye BHyTpeHHEH YHEPTUU §59
ATOMHBIX SIJIEp B AJIEKTPUYECKYIO SHEPTHUIO.
81. buonornueckoe aeicTBrue paananyu. §61
82. TepmosinepHast peakimst §62
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83. ATOMHas SHEPTeTUKA §60
84. 3aKoH paIMOAKTHBHOTO pacriajia NHnuBuIyanpsHOE
3aJlaHue
85. Pemrenue 3amau B teTpaaun
gg Pemrenue 3agau. B teTpaaun
: Jlaboparopuas pabota Ne 7 <KM3y4yeHne TpeKoB WuauBuayanbHOE
3apsHKEHHBIX YaCTHIL 110 TOTOBBIM oTorpadusam> 3aJlaHue
88. Pemenue 3agau. [ToarotoBka k k.p. Ne5. «Ctpoenue aroma | B terpanu
Y aTOMHOTO S,Apay
89. KonTpoabnas padora Ne 5 «Ctpoenue atoma n M HauBuayanbHOE
aTOMHOIO SIAPa» 3aJlaHue
90. Pabora Hazg ommOKamu. B Tetpanu
Crtpoenue BeesienHoi (7 yacoB)
91. CocraB, cTpoeHue u npoucxoxacHue ConHeuHon §63
CUCTEMBI
92. bonbmme manersr CoTHEYHON CUCTEMBI §64
93. Mabie Tena CONHEUHON CHCTEMBI §65
94. Crpoenue, usnydenue u 3Bosrouns ConHua u 3Be3]1 §66
95. CrtpoeHnue u 3BorOIUs BeenenHoit §67
96. KontpomnbHas padora Ne 6 «TOroBasi KOHTpPOJIbLHAsA NuauBuayanbHoOe
paborta no ¢pusuke». 3a71aHue
97. 3aKIrounuTeabHOE 3aHATHeE 110 Teme «CTpoeHue
Bcenennoin»
Pe3epB-5u
94-102 | Peseps |

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA
A.B. Ileporukun ®usnka-7,8,9 ki1 2020 M. Ipoda;

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

A.B. Ilepormkun ®usnka-7,8,9 ki1 2021 M. Ipoda
H.B. ®unonosuuy Meroaunueckoe mocooue 2015 M. Jlpoda

A.E. Mapomn, E.A. Mapon CamocTosiTeNIbHBIE M KOHTPOJIbHBIE paboThI-7-9 kiacc 2017 M. Jlpoda

B.B. lllaxmaToga ,0.P. llledhep Jmarnoctuueckue padbotsl -7-9 xmacc 2016 M. JIpoda

A.E. Mapomn, E.A. Mapos, C.B. Ilo3oiickuii Coopuuk Borpoco u 3agau 2015 M. Ipoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
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http://kvant.mccme.ru/ http://www.e-
science.ru/physics http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/ http://www.all-
fizika.com/ MATEPUAJIBHO-
TEXHUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O
MNPOLECCA

OBOPYJAOBAHME JIUIsA TPOBEJAEHUSA JIABOPATOPHBIX, IPAKTUYECKHUX PABOT,

JEMOHCTPAIIUM

Tabmuibr
8 kJacc
21 BHYTpeHHSIS SHEPTHSL.

22 Konn4yecTBO TEIIOTHI.

23 3aKOH COXpaHEHHs U IPEBPAICHHUS YHEPTHH.
24 TInaByieHWE U OTBEP/ICBAHUE KPUCTAJUIMICCKUX TEJ.
25 Hcnapenue. Kunenue.

26 Bina)kHOCTh BO3/yXa.

27 Pabora raza v mapa rmpH paciiupeHHH.

28 DnexTpu3anus Ted.

29 CtpoeHue aTOMOB.

30 DnekTprUeCcKuil TOK. DIEKTpUYecKas Helb.
31 DnexTpuyecKuil TOK B MeTaJUIax.

32 DAeKTpUYECKOe HaIPsHKEHUE.

33 M3mepeHue CHITbl TOKA U HATIPSDKEHHUSL.

34 3HeKTpI/I‘-ICCKOG COIIPOTUBJICHUHU € ITPOBOJHUKA. 3akon Oma IJIg y9acCTKa LICITH.

35 Y nenpHOE COMPOTHUBIICHNE TIPOBOIHUKA.

36 IlocnenoBaTenbHOE U MAPAIIENbHOE COSAMHEHHUE TPOBOTHUKOB.
37 MOITHOCTH IEKTPUIECKOTO TOKA.

38 MarunuTHOE TIoJIE.
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