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MNOACHUTEJIBHASA 3ATIMCKA

[Iporpamma o ¢u3uke Ha ypoOBHE OCHOBHOT'O OOIIIETO 00pa30BaHUsI COCTABJICHA HA OCHOBE MOJIOXKEHHUH M TPeOOBaHUI K pe3yabTaTaM OCBOSHHMS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTebHOM Iporpammel, peactasieHHsx B PI'OC OO0, a Taxxe ¢ ya€ToM (enepanbHOi padodeii mporpaMMbl
BocrinTanust 1 KoHnenmu npenonaBanust yaeObHoro npeamera «duznkay.
ConeprkaHue MporpaMmel 1o (pHU3KKe HanpaBiIeHO Ha (OPMHUPOBAHKIE €CTECTBEHHOHAYYHOH IT'PAMOTHOCTH O0YJAIOMNXCS M OPTaHU3AIMI0 H3yICHHS
(U3UKM Ha IeSITeTbHOCTHOI OCHOBE. B mporpammMe 1o ¢pu3Huke yIUTHBAIOTCS BO3MOXKHOCTH Y4eOHOro IpeMeTa B peann3anuu Tpebosanunit @I'OC
OOO « mIaHUpyeMbIM JTHIHOCTHBIM U METAIPEMETHBIM Pe3ylIbTaTaM O0YUEHUsI, a TAKXKE MEXIIPEAMETHbIE CBS3U €CTECTBEHHOHAYIHBIX YIeOHBIX
IPEeIMETOB Ha yPOBHE OCHOBHOT'O 00I1IEr0 00pa3oBaHHsI.
Iporpamma 1o ¢u3uKe yCTaHABIMBAET paclpesielieHne y4eOHOro MaTepraa o rogam ooydeHus (110 K1accam), peyiaraeT NpUMEpHYIo
0C/IE/I0BATENIbHOCTh U3YUEHHS T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS NPEAMETHOTO COAEP KaHUs U yu€Te BO3PACTHBIX 0COOEHHOCTEH
00yJarOIIHXCS.
INporpamma 1o ¢usuke pa3paboTaHa C LEIbI0 OKa3aHUA METOIMUIECKO MOMOIIN YYUTENIO B CO3JaHIU pabodeil porpaMMel 10 y4eOHOMY
HpeaMery.
Dusnka SBIAETCA CUCTEMOOOPA3YIOIUM JUIsl €CTECTBEHHOHAYYHBIX yUeOHBIX IPEIMETOB, HOCKOJIbKY (DH3MUECKHE 3aKOHBI JIEXKaT B OCHOBE
IPOLIECCOB U SIBIICHUH, U3ydaeMbIX XUMHUeEH, Ouomnorueil, actponomMueit 1 pusudeckoil reorpadueii, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO KapTHHY
MHpa, IPEJOCTaBIIAET HanOoee sicHple 00pa3Lbl MPUMEHEHHS HAyJHOr0 METO/1a O3HAHUsL, TO €CTh CI10c00a MOIY4eHHs JOCTOBEPHBIX 3HAaHUH O
MHpe.
OpHa 13 rIaBHBIX 3a1a4 (PU3UYECKOro 00pa30BaHMs B CTPYKTYpe 001ero o0pa3oBaHus COCTOUT B (JOPMUPOBAHUH €CTECTBEHHOHAYUHOM
IPaMOTHOCTH M HHTEpeca K HayKe y 00yJaroluXcsl.
W3yuenue ¢usnku Ha 6a30BOM ypOBHE HpE/IIONaraeT OBJIaJICHUE CIISIYIOIIMHI KOMIICTEHTHOCTSAMH, XapaKT epU3YIOIHMH €CTECTBEHHOHAYIHYIO
IPaMOTHOCTb:
®  Hay4YHO OOBSICHATH SIBIICHNS,
®  OLCHHUBATh M IOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEI0BAHUS;
e  MHTEpPNpPETHPOBATh JAHHBIE U HCIIONB30BATh HAYUHbIE JOKA3aTEIbCTBA JUIS ITOTYICHHUS BHIBOJIOB.
Llenn uzyueHus GU3MKK HA ypOBHE OCHOBHOrO 00111er0o 00pa3oBanus onpezeneHsl B Konnennuu npernoaaBanus yaeOHoro npeamera «Pusnka» B
obpasoBaTenbHbIX Oprausanusax Poccuiickoit denepanny, peaqu3yronx OCHOBHBIE 001e00pa3oBaTelbHbIe IPOrPaMMBl, YTBEPKIEHHOH
pemennem Komrernn Munncrepersa npocsenienus Poccutickoit @enepannu (mporokon ot 3 gexadpst 2019 r. Ne [TK4BH).
ey n3yyenns pusnkm:
e  npuoOpeTeHHe UHTepeca M CTPEMIICHHUS 00yJaroIINXCsl K HAydHOMY U3Y4EHHIO MIPUPOJIbI, PA3BUTHE UX HHTEIICKTYaIbHBIX U
TBOPUYECKUX CITOCOOHOCTEIH;
®  pa3BUTHE NPE/CTABICHUI O HAYYHOM METO/IE MO3HAHUS U ()OPMHUPOBAHUE HCCIIEI0BATEIILCKOrO OTHOIEHHS K OKPYKaIOIIUM
SIBJIICHUSIM;
(bopMHpOBaHUE HAYHHOIO MHPOBO33PEHHUS KaK pe3yJIbTaTa H3ydeHHsI OCHOB CTPOCHHS MaTepuu U (YHIaMEHTAJIbHBIX 3aKOHOB (DM3UKH;
e (opmupoBanue npencraBieHU 0 ponu GUSUKH A1 Pa3BUTHUS IPYTUX €CTECTBEHHbIX HAYK, TEXHUKH M TEXHOJIOTHH;
pa3BUTHE NPEACTaBICHUI 0 BO3SMOXHBIX cepax Oynymieil npodeccroHanbHON 1eITeIbHOCTH, CBS3aHHOM ¢ (PM3HKOMH, OIrOTOBKA K
JanpHeieMy 00y4eHHUIO B 3TOM HAIpaBICHHHU.
JlocTikeHue 3THX Lieiel mporpamMMbl 1o GU3MKE Ha YPOBHE OCHOBHOI'O 00ILIEro 00pa3oBaHMs 00€CIeurBaETCs PELICHUEM CIESIYIOIHX 3a/1a4:
e  npuoOpeTeHUE 3HAHUH O IMCKPETHOM CTPOSHUH BEIIECTBA, O MEXaHHMYECKUX, TEIUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;
e  puOOpEeTCHUE YMEHHH OMHCHIBATH U OOBACHATD (PU3UUECKUE ABJICHUSA C HCIIOJIB30BAHMEM MOIYYEHHbIX 3HAHUH;
OCBOCHHE METOIOB PELICHUS MPOCTEHIINX pacu€THBIX 3a/ia4 C UCHOJIb30BAaHUEM (DU3HUCCKUX MOJIeIIel, TBOPYECKUX U
[PaKTUKOOPUEHTHPOBAHHbIX 33/1ay;
e  pa3BUTHE YMEHHH HaOJIIOATh IPUPO/IHBIE SBJIEHHS U BHIIIOIHATH OIBITHI, JA00PATOPHBIC PAOOTHI M AKCIIEPUMEHTAIbHbIE
HCCIIEZIOBAHUS C UCIIOJIb30BAHMEM U3MEPHUTENBHBIX IIPUOOPOB;
e  ocBoeHHE MPUEMOB paboThI ¢ MHpOpMaLel GU3NIECKOro COAEPKAHKS, BKIIFOUast THPOPMALIUIO O COBPEMEHHBIX JOCTHKESHHUSIX
(u3KKHY, aHATN3 ¥ KPUTHYECKOE OLICHUBAHHE NH(POPMALIUH;
e 3HAKOMCTBO cO chepamu IPOo(HecCHOHANBHOMN JeATENIBHOCTH, CBSA3aHHBIMU C (DU3MKOM, U COBPEMEHHBIMH TEXHOJIOTHAMH, OCHOBAaHHBIMU
Ha JOCTHKEHUSX (pU3NYECKON HAyKH.
Ha u3yuenue ¢usuxu (6a30Bblil ypOBEHb) Ha YPOBHE OCHOBHOrO 001ero 00pa3oBaHus oTBoautcs 238 yacoB: B 7 kiacce — 68 1acos (2 yaca B
Hezieno), B 8 kimacce — 68 yacoB (2 yaca B HeZlenio), B 9 kimacce — 102 yaca (3 yaca B Heziento).

[pennaraemsliii B mporpamme 1o GpU3MKe nepedeHs J1abopaTOPHBIX paboT U OMBITOB HOCHT PEeKOMEHIATENIbHBIN XapaKTep, yYUTEb JIeacT BEIOOp
NPOBEJEHHS J1a00PATOPHBIX pabOT U ONBITOB € yYETOM MHIMBHUIYAIbHBIX OCOOEHHOCTEH 00YYalOIMXCs, CIIUCKA 3KCIIEPUMEHTANIBHBIX 3aJaHUH,
npeJylaraéMbIX B pPaMKax OCHOBHOI'O FOCYJapCTBEHHOI'0 SK3aMeHa Mo (U3HKE.

COJEPKAHUE OBYUYEHUA
7 KIIACC

Pazgen 1. ®u3uka u e€ poib B NO3HAHHHU OKPY:KAIOIIEro MUpa.

®du3nka — Hayka o pupoze. SBnenus npupoasl. Pusnueckue sBICHUS: MEXaHUUECKHUE, TEIUIOBbIE, SJIEKTPHUYECKIE, MaTHUTHBIE, CBETOBBIE,
3BYKOBBIE.

Odusnueckue BenuinHel. M3Mepenune Gpusndeckux Benuuun. Ousndeckue npubopsl. [lorpenHocts u3mMmepeHnii. MexxayHapoaHas cucTeMa eAnHUIL.
Kax ¢usnka u apyrue ecrecTBeHHbIE HAYKH U3Yy4aloT MPUpoy. EcTecTBeHHOHAYYHBINH METO/] MO3HAHUS: HAOII0/ICHHE, TTOCTaHOBKA HAYYHOTO
BOIPOCA, BBIABIKEHHE TUTIOTE3, SKCIIEPUMEHT I10 MTPOBEPKE THIIOTE3, 00BbsICHEHNE HaOmo1aeMoro sBieHust. Onucanue Gpu3nyecKkux sBIeHUH ¢
TIOMOUIBIO MOJEIICH.

Hemoncmpayuu.

1 MexaHudecKkue, TeI0BbIe, 3TEKTPUIECKUE, MATHUTHBIE, CBETOBBIC SBJICHHS.

2. dm3ndeckre NpuOOPHI U MPOLEAypa MPSIMBIX U3MEPEHHH aHATIOTOBBIM U IU(POBBIM MPHOOPOM.
Jlabopamopnuie pabomut u onvimot.

1 OmnpeeneHue IeHb! JeIeHNs KTl H3MEPUTEIBHOTO Mprudopa.

2. H3mepenune pacCTOsHUI.

3. W3zmepenne 06bEMa KUAKOCTH U TBEPAOTO TEIA.



4, OmnpezencHre pa3MEepPOB MaJIbIX TEIL

5. M3mepenue TeMiiepaTypbl Ipy IOMOLIH KUAKOCTHOIO TEPMOMETPA U AATYMKA TEMIIEPATYPHI.

6. [IpoBeneHne uccie0BaHMs IO MPOBEPKE THIIOTE3BI: TAILHOCTH MOJNETA [APHKa, MyIIEHHOTO TOPU30HTAILHO, TeM OOJbIe, 4YeM Oombie
BBICOTA ITyCKa.

Pa3nen 2. [lepBonayalibHble CBEEHUS O CTPOEHHH BEIECTBA.

CTpoeHHe BeIecTBa: aTOMBI M MOJIEKYIIbI, UX pa3Mepbl. OMBITHI, TOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIECTBA.

JIBmxeHue dacTuil BerecTBa. CBA3b CKOPOCTH JIBMYKEHUSI YACTHII C TEMIIEpaTypoil. bpoyHOBCKoe nBmkeHue, muddysus. BanMoneiicTBrie qacTuil
BEILECTBA: PUTSDKEHUE U OTTAIKUBAHUE.

ArperaTHbIe COCTOSIHUS BENIECTBA: CTPOCHUE T'a30B, KUIKOCTEH U TBEPBIX (KPUCTATMYECKHX ) Tel. B3auMOCBsI3b MEXITy CBOMCTBAMH BEIIECTB B
Pa3HBIX arperaTHpIX COCTOSHUSAX U HX aTOMHOMOJICKYIISIPHBIM cTpoeHHeM. OCOOCHHOCTH arperaTHbIX COCTOSTHHUN BOJIBI.

Hemoncmpayuu.

1. HaGmonenne 6poyHOBCKOTO IBHKEHHSI.

2. Habnronenue muddysuu.

3. HaGmonenne sBieHui, 00BSCHIIONMXCS IPUTSDKEHNEM WIN OTTaJKUBaHUEM YaCTHIl BEIIECTBA.
Jlabopamopnuie padbomot u onvimel.

1. OreHKa qruaMeTpa aToMa METOJIOM PsIoB (C HCnob3oBanueM (otorpaduii).

2. OMnBITHI IO HAOTIOAEHHIO TETIOBOTO PACIIMPEHHS Ta30B.

3. OMNBITHI IO 00OHAPYKEHHIO ISHCTBHS CHIT MOJIEKYJISIPHOTO TIPHTSDKEHUSL.

Paspen 3. /IBu:keHue U B3aMMOJeHCTBHE TeJl.

MexaHmdeckoe IBIKeHHE. PaBHOMepHOE 1 HepaBHOMepHOe JBMkeHne. CkopocTh. CpelHsst CKOPOCTh ITPH HEPaBHOMEPHOM JBIKEHHH. Pacuér
ITyTH ¥ BPEMEHU JBIKEHNSI.

SIBneHne nHepIWY. 3aK0OH MHEPUUH. B3anmoneiicTBre Ten Kak MpHYMHa M3MEHEHHsT CKOPOCTH ABIKEHHMs Tesl. Macca Kak Mepa HHEpTHOCTH Tella.
IMnotHOCTH BemiecTBa. CBA3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IMHUIIE 00bEMA BEIIECTBA.

Cuna KaK XapaKTepucTHKa B3aumozelicTBus e, Cuna ynpyrocty u 3akoH I'yka. Vi3sMepeHue cHilbl ¢ HOMOIIBbIO IHHAMOMETpa. SIBeHue
TATOTEHMS ¥ cuiia TsbkecTH. CHila TsDKeCTH Ha Jpyrux IaHetax. Bec Tema. HeBecomocTs. CrioykeHuUe CHIT, HATIPABIEHHBIX 110 OTHOM IPSIMOH.
PaBHonelicTByromas cuin. Cuia TpeHns. TpeHue CKOIbKEeHUs U TPEHUE MOKos. TpeHre B IPUPOJIE U TEXHHKE.

Jemoncmpayuu.

1. HaGumogeHne MexaHH4ecKoro IBMKEHUS Tela.

W3mepenne cKOpoCTH MPSIMOIUHEHHOTO IBIDKCHUSL.

HaGumonenvie sBI€HUS HHEPIHN.

HaGmoneHne n3MeHeHns CKOPOCTH TIPH B3aNMOJICHCTBUH TEll.

CpaBHeHHE Macc MO B3aHMOJICHCTBHIO TelL.

CroxeHue CHJI, HalpaBJICHHBIX 110 OHOM MPSMOH.

JIaﬂopamopnbte pabomul u onvimul.

OrpeziesieHre CKOPOCTH PaBHOMEPHOT'O IBIXKEHHUS (LIapUKa B )KUJIKOCTH, MOZICIIH 3JIEKTPUUCCKOr0 aBTOMOOMIIS U TaK JaJiee).
OrnpezienieHue cpetHeil CKOPOCTH CKOJIbKEHHs OpycKa MM IIapHKa IO HAKIIOHHOM IUIOCKOCTH.

OrmpeziesieHue MIOTHOCTH TBEPAOTO TeNa.

OIBIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb pacTsnKeHUs (fedopMarym) MpyKHHBI OT IPUI0KEHHON CHITBL.

OnBIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI TPEHHUSI CKOJIB)KEHHUS OT Beca Tela U XapaKTepa CONPHUKACAIOIINXCS TOBEPXHOCTEH.
Pasnen 4. laBjieHHe TBEPABIX TeJl, JKUIKOCTEl M ra30B.

Jasnenue. CriocoObl yMEHBIICHUS U YBEIMYEHHUS JaBieHus. JlaBineHue raza. 3aBUCHMOCTb JaBJICHUs ra3a oT 00b&ma, Temneparypsl. [lepenaua
JIaBJICHUS TBEPBIMHU TEIAMH, )KUIKOCTSAMU M razamu. 3akoH [Tackans. [THeBMaTH4yecKue MallMHbL. 3aBUCUMOCTb JaBJICHHS KHIKOCTH OT TJIyOUHBI.
I'uapocrarnyeckuii mapagoke. CooOruaroniecst cocyabl. [ uapaBindeckie MexaHH3Mbl.

Atmocdepa 3emnn u armocdepHoe napienue. [Ipuuunsl cyrecTBoBanus Bo3ayHoH obonouku 3emiu. Onbit Toppudeniu. M3mepenne
aTMoc(hepHOro JaBlieHNs. 3aBUCUMOCTb aTMOC(EPHOro 1aBJIeHUS OT BHICOTHI Ha/l ypoBHEM Mopsi. [IpuOops! i u3MepeHust arMochepHoro
JIaBJICHUSL.

JlelicTBue )KUIKOCTH U Ta3a Ha NOrPyEHHOE B HUX Telo. BeitankuBarommas (apxuMenosa) cuia. 3akoH Apxumena. [LtaBanue Ted.
BosnyxomnaBanue.

Jlemoncmpayuu.
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1. 3aBUCHMOCTb JABJICHUS Ta3a OT TEMIIEPaTyphl.

2. [epenaua naBneHUS KUIKOCTBIO U TA30M.

3. Co00IIAIOIIHEecs COCY/IbI.

4. IMuopaBnuyeckuii mpecc.

5. [posiBneHue neicTBrs aTMOCHEPHOrO TABICHHSL.

6. 3aBUCHMOCTb BBITAIKUBAIOLIEH CUIIBI OT 00bEMA NOTPY)KEHHON YaCTH Tela U IVIOTHOCTH YKUIAKOCTH.

7. PaBeHCTBO BBITANKMUBAIOIIEH CUIIBI BECY BHITECHEHHON JKHKOCTH.

8. VYcnoBue maaBaHus TEN: IUIABAHUE MM HOTPY)KEHHE Tl B 3aBUCUMOCTH OT COOTHOLIEHHS INIOTHOCTEN TeNa U KHIKOCTH.
Jlabopamopnuie pabomut u onvimol.

1. HccnenoBanue 3aBUCHMOCTH Beca Tena B BOJIE OT 00bEMa MOrpyKEHHON B )KUAKOCTh YaCTH Tela.

2. OnpezeneHre BEITAIKUBAIOLICH CUIIBI, IEHCTBYIOLIECH Ha TENO, TOTPYKEHHOE B YKUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOILEH CUJIbI, IEHCTBYIOIIEH Ha TEJIO B )KMJIKOCTH, OT Macchl TeNa.

4. OMBIThI, IEMOHCTPUPYIOLIHE 3aBUCHMOCTD BBITAJIKHBAIOLIEH CHIIBI, ACHCTBYIOIIEH Ha TENIO B XKHUIKOCTH, OT 00bEMa MOrpyKEHHOM B
KUIKOCTB YaCTH TeNa U OT INIOTHOCTH YKUIKOCTH.

5. KoHnctpynpoBanue apeoMeTpa WiIH KOHCTPYHPOBAHHE JIOAKU U OMpesieNIeHHe €€ TPY30I01bEMHOCTH.

Paznen 5. Padora u MOIIHOCTB. JDHeprusi.

Mexanudeckasi pabota. MOIIHOCTb.

[IpocTeie MeXaHU3MBI: pBIYar, OJIOK, HAKJIOHHAS IIOCKOCTh. IIpaBuiio paBHOBecHs perdara. [IprMeHeHne mpaBuiIa paBHOBECHS pbIdara K OJIOKY.
«3onoroe npasmio» Mexanuku. KI1J] mpocteix Mexann3moB. IIpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanmndeckast sHeprus. Kunerndeckas 1 moTeHIuagbHast sHeprust. [IpeBpaenne oqHOro Buaa MeXaHW9e CKOi SHEPTUH B APYroi. 3aKoH
COXPAHEHUsI JHEPTHU B MEXaHHKE.

Hemoncmpayuu.

1 [Tpumeps! MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomut u onvimot.

1 Omnpenenenue pabOTHI CHITBI TPEHHS IPH PABHOMEPHOM ABIKCHUH TeJIa IO TOPH30HTAIBFHON IIOBEPXHOCTH.

2. Hccnenoanue ycnoBuil paBHOBECUS pbldara.



3. Wzmepenne K1/l HaKIOHHOM IIOCKOCTH.
4. V3yueHue 3aKOHa COXPAHECHHSI MEXaHHYECKOIl SHEPTHH.
8 KJIACC

Paznen 6. TensioBble siBJICHUS.

OCHOBHBIE TTOTIOKEHUSI MOJIEKYIISIPHO-KHHETHUECKON TEOPHUH CTPOSHUS BellecTBa. Macca 1 pa3Mepsl aTOMOB 1 MOJIEKyIl. OIIBITHI,
TIOATBEPIKIAIOIINE OCHOBHBIC MTOIOKEHUS MOJICKYIIIPHOKHHETHIECKOH TEOPHH.

Mopenu TBEPAOTO, KUAKOTO M ra3000pa3HOro COCTOSHUM BemecTBa. Kpucrammmdaeckue 1 amopgusie Tena. OObSICHEHNE CBOICTB ra3os,
KHUIKOCTEH U TBEPBIX TEJI HA OCHOBE MOJOKESHUH MONEKYIISIPHO-KHHETHIECKOH Teopry. CMaunBaHNe 1 KalMJUIIPHEIE SBICHNUS. TeroBoe
pacIIMpeHne u CKaTHe.

Temneparypa. CBsi3b TeMIIepaTypsl CO CKOPOCTBIO TEIUIOBOTO JIBIDKEHUSI YacThIl. BHyTpenHsst sneprust. CriocoObl H3MEeHEeHNs BHYTPEHHEH
SHEPrHH: TEIIIoNepeiada i CoBEpIIeHHe padoThl. Bubl Termonepeaun: TeIONpOBOAHOCTD, KOHBEKIIHS, H3TydeHHE.

KonuuecTBo TemoTsl. Y esbHas TEINIOEMKOCTD BelllecTBa. Teroo0MeH U TEII0BOe paBHOBECHE. Y paBHEHHE TeIoBoro 6anaHca. [lnasnenue u
OTBEp/IeBaHNE KPHUCTAIIMIECKIX BEUIECTB. Y AeNbHas TeIuioTa aBieHns. [lapoodpazoBanue u konaeHcanys. Mcnapenne. Kunenne. Y nenpHast
TEIUIOTa apooOpa3oBaHus. 3aBUCHMOCTH TEMIIEPATYPHI KUIIEHHS OT aTMOC()EPHOT0 JaBICHHSI.

BiiaxxHocTh Bo3nyxa.

DHeprus TOIUIMBA. Y IelbHAs TeTIoTa CrOpaHus.

[MpuaImer pabots! TemoBbix aeuratenei KI1/{ TerutoBoro nsurarens. TeroBble ABUTATENN 1 3aLIUTa OKPYXKAIOIIEH CpeIIbI.

3aKoH COXpaHEeHHs M IPEBPAIIEHHs SHEPTHH B TEIUIOBBIX MPOIECCaX.

Hemoncmpayuu.

HaGmonenne GpoyHOBCKOTO IBHKEHHS.

HaGmonenne mudysun.

HaGmonenve sBieHmi cMauMBaHUs U KalTWUISIPHBIX SBICHHH.

HabnrofeHre TemoBoro pacupeHus Tel.

W3meHeHne naBieHus ra3a Npyu U3MEeHEHHN 00bEMa U HarpeBaHUU MITN OXJIAXKICHHH.

[paBuna u3mMepeHns TeMIepaTyphl.

Bunp! Tennonepenaun.

OxJtak/IeHe MPU COBEPILCHUN PaboThI.

HarpeBanue npu coBepuieHHH pabOTH BHEITHUMHU CHJIAMHU.

CpaBHEHHUE TEIUIOEMKOCTEN Pa3INUHBIX BEIECTB.

HaGmogenne kuneHust.

HaGumrogeHne mocTossHCTBa TeMIiepaTypbl IPH TUIABJICHUH.

13. Mojenu TEIIOBBIX ABUTaTENEH.

Jlabopamopnuvie pabomut u onvimot.

OnbIThI IO OOHAPYKEHUIO ACHCTBUS CHIJI MOJIEKYIISIPHOIO NPHTSKEHHUS.

OMnBITHI IO BBIPAIIMBAHUIO KPUCTAILIOB TIOBAPEHHON COIM MIIH Caxapa.

OnbIThI O HAOIIOIECHUIO TEIIOBOIO PACLIMPEHUS Ta30B, KHIKOCTEH U TBEPABIX TEll.

OrnpezienieHye JaBIeHUs BO3yXa B OaJIOHE IIIPHIIA.

OIBIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD JIaBJICHHS BO3YXa OT €ro 00bEMa U HarpeBaHHs WM OXJIXKACHUS.

IpoBepka rurnore3pl TMHEHHOH 3aBUCHMOCTH UTMHBI CTOIOHKA )KUIKOCTH B TEPMOMETPHYECKOI TPYOKE OT TeMIIepaTyphl.
HabnroneHne u3MeHeHUs BHYTPEHHEH SHEPIHH TeNa B pe3ysibTaTe TeIuIonepeaadd i paboThl BHEIIHUX CHII.

HUccnenoBanue sIBICHUS TEIUI000MEHA IPH CMEIIUBAHUU XOJIOHON M TOpsiYeil BOJIBL.

OrpeziesieHye KOJIMYECTBa TEIUIOThI, IOJy4€HHOIO BOJOH IPH TEII00OMEHE ¢ HarpeThIM METAUINYECKUM LIIIMHAPOM.

OmnpezeneHre yaeabHOH TeIIOEMKOCTH BEIIECTBA.

Hccnenopanue nporecca UCapeHHsl.

OnpezienieHre OTHOCUTEIbHON BIaXKHOCTH BO3AyXa.

13. OnpeneneHue yienbHON TEIUIOTHI MIABJICHUS Jb/A.

Pazgen 7. DiieKTpHyecKne H MarHUTHBIE SIBJICHHS.

DnexTpuszanus Ten. J[Ba poaa aneKkTpuieckux 3apanoB. BzaumoaelicTBue 3apsbkeHHbIX Tell. 3akoH KynoHa (3aBUCHMOCTD CHIIbI B3aUMOJICHCTBU 51
3apsDKEHHBIX TeJl OT BEJIMYMHBI 3apSJI0B U PACCTOSHUS MEXKIY TEIaMH).

DnexTpuueckoe nojue. Hanpspk€HHOCTH 3eKkTpudeckoro noiis. [IpuHImI cynepno3uiuy IeKTPUUecKUX Hoiel (Ha Ka4eCTBEHHOM YPOBHE).
Hocutenu snexrpudeckux 3apsaoB. DIeMeHTapHbIN snekTprueckuil 3apsaa. CtpoeHue aroma. [IpoBOAHUKY U AUANIEKTPUKU. 3aKOH COXPAaHEHUS
NEKTPUUIECKOTr0 3apsiaa.

DNEKTPUUECKUIA TOK. Y CIIOBUS CYILIECTBOBAHUS IEKTPHUYECKOr0 TOKA. VICTOUHMKM MOCTOSHHOTO TOKa. JIeHCTBHSA 3IEKTPUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPHYECKUI TOK B KHIKOCTSIX U ra3ax.

DnekTpuueckas uenb. Cuiia Toka. DIeKTpuueckoe HanpspkeHne. ConpoTUBIIEHHE IPOBOAHMUKA. Y I€NBbHOE COPOTHBIICHUE BelecTBa. 3akoH Oma
JUIs yqacTka renu. [TocnenoBaTenbHOE U MapauieIbHOE COSANHEHHE TIPOBOAHUKOB.

Pabora 1 MOIIHOCTH 3eKTpruyiecKkoro Toka. 3akoH Jxoyns—JIeHna. DnekTprudecKue Henu U NOTPeOUTeNH IEKTPUUSCKON SHEPTHH B OBITY.
Kopotkoe 3aMbikanue.

ITocrosxHbIe MarHUTHL B3aumopeiicTBre MOCTOSHHBIX MarHUTOB. MarHuTHOe noje. MaruutHoe mose 3eMiIM U ero 3HaUeHHe IS KU3HU Ha
3emite. OnbIT Opcrena. MarHUTHOE TOJIe AIIEKTPUYECcKOro Toka. [IpuMeHeHue 31eKTpoMarHuToB B TeXHHUKe. JleicTBHEe MarHUTHOTO MOJS Ha
MIPOBOJHUK C TOKOM. DJIEKTPOABUTATENb IOCTOSIHHOT O TOKa. VIcIonp30BaHNe 3MeKTpOABUTaTeNeil B TEXHUIECKUX YCTPOHCTBAX U HA TPAHCIIOPTE.
Omnebiter Dapanes. SIBnenue snekrpoMardutHor uHAyKIMH. [IpaBuio Jlenia. Dnekrporeneparop. CriocoObl MOMyYIeHHs TEKTPUUSCKON SHEPTUH.
DJEKTPOCTAaHIMU Ha BO30OHOBIIACMBIX UCTOUHUKAX YHEPTHU.

Hemoncmpayuu.

DneKTpU3aIys TeIl.

J1Ba pofa 3IEeKTPUYECKUX 3apsI0B M B3aNMOAEHCTBHE 3apsDKEHHBIX TEIL.

Y CTpoICTBO U AEHCTBHE 3IEKTPOCKOIA.

OnexTpocTaTHdecKas HHAYKIHS.

3aKOH COXpaHEHHUS INEKTPUUECKHUX 3apsI0B.

[TpoBOIHUKY 1 TUIIEKTPHKH.

MonenupoBaHue CUIIOBBIX JTUHUM IEKTPUUECKOrO MOJIs.

VlcTOYHUKY TTOCTOSTHHOTO TOKA.

JIeficTBUSI 27EKTPUUECKOrO TOKA.

0. DNEeKTPUIECKUH TOK B )KUAKOCTH.
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11. I"a3oBslii paspsan.

12. VI3MepeHue CUIIbI TOKa aMIIEPMETPOM.

13. VI3MepeHHUe 3NEKTPUUECKOr0 HAMPSHKEHHUS BOJIBTMETPOM.

14. Peocrar 1 Mara3uH COlpoOTHBICHHUI.

15. B3anMoyeHiCTBIE TOCTOSHHBIX MATHUTOB.

16. MozenupoBaHie HEBO3MOXXHOCTH pa3/ieiIeHHUs IIOJIF0COB MarHUTA.
17. MozenupoBaHie MAarHUTHBIX MOJIEH MOCTOSIHHBIX MArHUTOB.

18. OmnsIT Opcrena.

19. MarsuTHOE T0JIe TOKa. DIeKTPOMarHHuT.

20. JlelicTBre MarHUTHOTO TIOJISI HA TIPOBOHHK C TOKOM.

21. DIEeKTPOABUTaTEIb IIOCTOSIHHOTO TOKA.

22. VccrnenoBaHue SBICHHS 3IEKTPOMArHUTHON MHIYKIHH.

23. Onebrter @apayes.

24. 3aBHCHMOCTH HalPaBJIEHNs] HHAYKIIMOHHOTO TOKA OT YCJIOBHH €Tr0 BO3SHUKHOBEHUSL.
25. DIEKTPOreHEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnuie padbomot u onvimol.

1. OMBITHI IO HAOTIOACHHIO SIMEKTPH3ALINH TNl HHIYKIMEH U ITPU CONPUKOCHOBEHHHU.

2. HUccnenoBanue 1eHCTBYS SIEKTPHYECKOTO TOJIST HA TIPOBOIHHUKH U JIAJICKTPHUKH.

3. COopka 1 ipoBepKa paboTHI JEKTPHICSCKON TSTTH TIOCTOSTHHOTO TOKA.

4. W3mepenue U perynnpoBaHie CHIIBI TOKA.

5. W3mepenne U perynnpoBaHie HalpsDKEHUSL.

6. HccnenoBanye 3aBUCHMOCTH CHIIBI TOKA, HAYIIETO Yepe3 pe3UCTOp, OT COMPOTUBIICHHUS PE3UCTOpa M HANPSDKEHNS Ha PE3NUCTOpE.

7. OMBITHI, IEMOHCTPUPYIOIIHE 3aBHCHMOCTD 3JIEKTPUIECKOI0 COMIPOTUBIICHHS TPOBOTHHKA OT €T0 JUTMHEI, TIIONIA I MOIEPEeTHOr0 CeUeHHUS
1 MaTepuaa.

8. [IpoBepka npaBuiia CIIOKEHHST HANIPSDKEHUH TIPH TTOCIIE0BATEILHOM COSTMHEHHUH JIBYX PE3HCTOPOB.

9. [poBepka npaBuiia y1sl CHIIBI TOKA MPH NApaUIEIbHOM COSANHEHHH PE3UCTOPOB.

10. Omnpenenenne pabOTHI AMEKTPHYESCKOTO TOKA, UIYIIETO Yepe3 Pe3ucTop.

11. OmnpeneneHne MOIHOCTH 3JIEKTPUUECKOr0 TOKa, BBIJIETSIEMOI Ha PE3UCTOpE.

12. HccnenoBanye 3aBUCHMOCTH CHIIBI TOKa, HIYIIETO Yepe3 JIAMITOUKY, OT HANpsHKEHHS Ha HEel.

13. Onpenenenne KIIJI HarpeBaTens.

14. HUccnenoBane MarHUTHOTO B3aUMOZICHCTBYSI TIOCTOSIHHBIX MAarHUTOB.

15. W3ydyeHre MarHUTHOTO TOJIS TIOCTOSIHHBIX MarHUTOB IIPH X OOBEAMHEHNH U pa3JIeJICHUH.

16. HUccnenoBanue 1eiCTBYS SIEKTPHYESCKOrO TOKA HA MATHUTHYIO CTPEIIKY.

17. OIBIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI B3aMMOJICHCTBYS KAaTYIIKH C TOKOM M MarHUTa OT CHJIbI TOKA U HAIIPaBJICHUS TOKA B
KaTyILKe.

18. V3yuenue neicTBUS MAarHUTHOTO TOJIS HAa TIPOBOJHHMK C TOKOM.

19. KoHcTpynpoBanue 1 n3ydeHue paboThl SIIEKTPOBUIATENs.

20. Wzmepenue KIIJ] anexTpoasuratenbHON yCTaHOBKU.

21. OnBITHI O UCCIIEIO0BAHUIO ABJICHHS ICKTPOMAarHUTHONH MHIYKIMH: HCCIIEOBaHUE N3MEHEHNH 3HAUCHUS 1 HATIPABJICHU I UHAYKIIMOHHOTO
TOKA.

9 KJIACC

Paznen 8. Mexanuueckue siBJICHHS.

Mexanunyeckoe nprkeHue. MarepuanpHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXaHHYECKOro JABIKeHUs. PaBHOMepHOE
MpsIMOJIMHENHOE JBIKeHHEe. HepaBHOMepHOE npsiMonnHeliHoe aBiKeHne. CpeHss 1 MTHOBEHHAs CKOPOCTh Tejla IPU HEPABHOMEPHOM
JBHXECHHUH.

VYckopenue. PaBHoyckopeHHoe npsiMonuHeiHoe aBmwkenne. CBoboaHoe naaeHue. Onpithl [anues.

PaBHOMepHOE [BIDKEHHE 110 OKpYXHOCTH. [leproa 1 yacrora oOpatenus. JInHeiHast 1 yriaoBast cKopocTu. [{eHTpocTpeMuTesibHoe YCKOpEeHHe.
[lepssiii 3axkoH HptotoHna. Bropoii 3akon Hetorona. Tpetuit 3axoH HeroToHa. [Tpunuun cynepno3umnuu cui.

Cuna ynpyrocti. 3akoH ['yka. Cuia TpeHus: cuiia TPeHUs CKOJIBKEHUs], CHJIa TPEHU [TOKOs, APYTUE BUJIbI TPEHHUS.

Cuia TSDKECTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEeHHe cBOOOIHOro najaeHus. JBmxenue mianer Bokpyr Comnnua. [lepsas kocMuueckas
ckopocTs. HeBecoMOCTb U neperpy3Kiu.

PaBHOBecue MaTepuanbHO ToOUKH. AGCOMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOro Tena ¢ 3aKPeIIEHHON OChI0 BpameHus.. MOMEHT CHJIBL.
Lentp tsoxecTu.

Wmnynec Tena. MU3menenne ummynsca. Mmynbe cuiibl. 3aKOH COXpaHEHHS UMITyJIbca. PeakTUBHOE NBUIKEHUE.

Mexanuyeckasi paboTa 1 MOLIHOCTh. PaboTta Cii TShKeCTH, YpyrocTH, TpeHus. CBsi3b sHepruu u paboTsl. [loTeHnnanbHast SJHeprus Tena,
MOJJHATOT'O HaJ| IOBEPXHOCTHIO 3eMJIH. [loTeHanbpHas sHeprus cxaroi npyxunsl. Kunernueckas sneprus. Teopema 0 KHHETHYECKOH SHEPruu.
3aKOH COXpaHEHUSI MEXaHUYECKOH SHEPTUH.

Hemoncmpayuu.

1 HaG6nioneHne MexaHN4eCcKOro IBIKEHUS Tella OTHOCHTENIFHO PAa3HBIX TEN OTCUETA.

2. CpaBHeHuUe MyTel U TPaeKTOPUIl IBHKEHHS OHOTO U TOTO e TeJla OTHOCUTENBHO Pa3HbIX TeT OTCUETA.
3. W3mepenne CKOpoCTH U YCKOPEHUSI MPSMOIHHEHHOT O IBHKEHHS.

4. HccnenoBanue NpU3HAKOB PaBHOYCKOPEHHOTO IBIKEHHS.

5. Habnronenue ABmXeHuUs Tela Mo OKpPYKHOCTH.

6. Habnronenne MexaHU4ecKuX SBICHHUN, IPOMCXOIAIMINX B cicTeMe oTcuéTa «Tenexkay npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHHU
OTHOCHTENIbHO KaOuHeTa PHU3UKH.

7. 3aBHCHMOCTh YCKOPEHHS TeJla OT MacChl TeJla U JEUCTBYIOMIEH Ha HETO CHIIBL.

8. Habnronenne paBeHCTBA CHIT IPU B3aUMOJCHUCTBHH TEI.

9. W3menenune Beca Tenna Mpy yCKOPEHHOM JBIDKEHUH.

10. Ilepenaya ummnynbca Npu B3aMMOAECUCTBUY TE.

11. [Ipeobpa3zoBanus 3HESPrUX IPU B3aUMOACUCTBHH TEI.

12. CoxpaHeHHe UMITyJIbca MPU HEYIIPYTOM B3aUMOJICHCTBUML.

13. CoxpaHeHHe UMIIyJIbca IPU a0COMIOTHO YIPYrOM B3aUMOJECHCTBUML

14. Habnronenne peakTHBHOTO ABKCHUSL.

15. CoxpaHeHre MEeXaHNIeCKON YHEPTUH IPH CBOOOXHOM TaICHUM.



16. CoxpaHeHHe MEXaHUIECKON SHEPTHU TPH JBIDKCHUU TEJA TIO]T ICHCTBUEM NPy KUHBL.
Jlabopamopnuie pabomot u onvimel.

1. KoHcTpyrpoBaHHe TpaKTa JUls pa3roHa U JajbHEHIIEero paBHOMEPHOIO JIBUXKEHUS [LIAPHKA HIIH TEJICKKH.

2. OrmpezienieHUe cpeiHeil CKOPOCTH CKOJIbKEHHs OpyCKa HIIM IBHYKCHHS LIIaPHKA 10 HAKIIOHHOI [IIOCKOCTH.

3. OrnpeiesieHie YCKOPEHHs Tela PH PABHOYCKOPEHHOM JIBHYKEHHH 110 HAKIIOHHO# [IOCKOCTH.

4. VccnenoBaHue 3aBUCUMOCTH MYTH OT BPEMEHH TP PABHOYCKOPEHHOM JIBIXKEHHUH 0€3 Ha4aIbHON CKOPOCTH.

5. ITpoBepKka rUIoTe3bl: eCIU PH PAaBHOYCKOPEHHOM JBH)KCHHHU 0e3 HaualbHOH CKOPOCTH IYTH OTHOCSTCS KakK Psifi HEUETHBIX YUCEII, TO
COOTBETCTBYIOIHE IIPOMEKYTKHA BPEMEHH OJITHHAKOBBI.

6. VccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHJIBI HOPMAJIBHOTO JaBJICHUS.

7. Ornpenenenue KO3PHUIUCHTA TPEHHS CKOJIBKCHHSI.

8. Omnpenenenue XECTKOCTH MPYKUHEL.

9. Ornpenenerue paboThI CHIIBI TPEHHUS IIPH PABHOMEPHOM JIBH)KCHHUH Tella 10 TOPU30HTAIBHON TOBEPXHOCTH.

10. Ornpezenenue paboThI CHITBI YIIPYrOCTH MPHU MOABEME I'Py3a ¢ UCIIOIb30BAaHUEM HETIOBIKHOTO U TIOJIBHKHOTO OJIOKOB.
11. VI3yuyeHue 3aKOHa COXPAaHEHHs SHEPTUH.

Paznen 9. Mexanuueckue Ko1e0aHusI H BOJTHBI.

KonebarensHoe nBmkenne. OCHOBHBIE XapaKTePHCTHKN KOJIEOaHHUI: IEPHOJI, YacTOTa, aMIUIMTYa. MaTeMaTndeckuii U Mpy)KUHHBIH MasTHUKH.
[IpeBparenue sHEPrun Npy KoIeOaTeIHLHOM JIBHKESHHN.

3aryxatomye Konebanus. BeiHykneHHbIe Konebanns. Pesonanc. Mexanudeckue BoiHbl. CBOMCTBA MeXaHNYECKUX BOJH. I1poonbHbIe 1
TIoTIepeYHbIe BOJHEL. J[TMHA BOJTHBI M CKOPOCTH €€ pacnpocTpaHeHws. MexaHI4ecKie BOIHEBI B TBEPJOM Telle, CeHCMUYECKHe BOJTHEL
3Byk. 'poMKkoCTh 3ByKa 1 BeIcOTa TOHA. OTpaxkeHHe 3ByKa. MIHPpa3ByK 1 yabTpas3ByK.

Hemoncmpayuu.

HaGmonenne xoneGanmii T MO A€HCTBHEM CHITBI TSDKECTH M CHITBI YIPYTOCTH.

Habnronenue konebanuii rpy3a Ha HUTH U Ha TIPY)KUHE.

HabnroneHne BBIHY)KACHHBIX KoleOaHHil U pe3oHaHCca.

PacripocTpanenne pooIEHBIX ¥ TIOMTEPEYHbBIX BOJH (HAa MOJEIN).

HaGumroeHne 3aBHCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUYECKHI pE30HAHC.

Jlaéopamopuwe pabomul u onvimul.

Omnpenenenye 4acTOTHI U Ieprosia KoebaHnii MaTeMaTHIeCKOro MasiTHUKA.

OmnpeneneHne 4acToThl U Neproia KojeOaHui NPY>KUHHOTO MasiTHHKA.

HUccnenoBanue 3aBUCHMOCTH TTeprojia KojieOaHUi MOIBEIIEHHOT0 K HUTH Ipy3a OT JUTHHBI HUTH.

HUccnenoBanre 3aBUCHMOCTH Tiepro/ia KojleOaHUH NPY>KUHHOTO MasiTHHKA OT MacChl Tpy3a.

[IpoBepka HE3aBHCHMOCTH ITepro/Ia KoJieOaHuii ITpy3a, MOIBEIIEHHOr0 K HUTH, OT Macchl Tpy3a.

OIBIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb IIepHo/a KoJeOaHHi MPYKMHHOI'0 MasgTHUKA OT MAcChl Ipy3a U KECTKOCTU MPYKHHBI.
V3mepeHue ycKOpeHUs CBOOOJHOTO MaICHHUS.

Pasnen 10. D1eKTPOMArHUTHOE MOJIe H JJIEKTPOMATHHTHBIC BOTHBI.

DJeKTpOMarHuTHOE ToJ1e. DNIeKTPOMarHUTHbIE BOIHbI. CBOWCTBA 31€KTPOMAarHUTHBIX BOJH. [1Ikara 3eKTpoMarHUTHBIX BOJH. Vcronbs3oBaHue
3NIEKTPOMArHUTHBIX BOJIH JUISl COTOBOI CBSA3H.

OnexTpoMarHutHas npupoaa ceera. CkopocTb cBeTa. BonHoOBbIe CBOKCTBa cBeTa.

Jemoncmpayuu.

1. CBoifcTBa 3JI€KTPOMAarHUTHBIX BOJIH.

2. BonHoBbIe cBolicTBa CBETa.

Jlabopamopnuie pabomut u onvimol.

1. W3y4eHne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C IOMOLIBI0 MOOHJIBHOIO TenedoHa.

Pazpen 11. CBeToBbI€ sIBICHHS.

JIyaeBas mozenb cBera. Mcrounuku cBeta. IIpsmonuneiinoe pacrpocrpaneHue csera. 3atmenus Connua u Jlynsl. Otpaxenue cera. [lmockoe
3epKaJio. 3aKOH OTPaXKeHHs CBETA.

Ipenomnenue ceta. 3aKoH npesiomieHus ceeta. [loHoe BHyTpeHHEe OTpakeHue cBeTa. MIcronb30BaHUe MOTHOrO BHYTPEHHETr0 OTPAKEHNUS B
OITHUYECKHX CBETOBOJAX.

JIunza. Xopn nydeit B tunze. Onruueckas ciucteMa (oroarnmnapara, MUKPOCKOIa U Teleckona. ['1a3 kak ontuyeckas cucrema. bimsopykocts u
JIaIbHO30PKOCTb.

Paznoxenue Oenoro ceera B criektp. OmbiTel HptoroHa. CrioxeHHe CeKTpalibHbIX BeToB. Jlucnepcus cBera.

Jlemoncmpayuu.

[IpsiMmonuHeitHOE pacpocTpaHeHNE CBETA.

OtpaxeHue cBera.

Iony4enue u300paXkeHHi B INIOCKOM, BOTHYTOM U BBIITYKIIOM 3epKajiax.

[Ipenomiienue ceera.

Onrtuueckuii CBETOBO.

Xon nydeii B coOuparomieii TiH3e.

Xon nydel B pacceuBaroOLIeH JIUH3E.

TMony4enre U300paeHHi ¢ TIOMOIIIBIO JIHH3.

[puniun geiictBus Goroanmnapara, MUKPOCKOIA 1 TEJIECKOMA.

0. Monensb riasa.

Pasnoxxenue 6enoro cBera B CIEKTP.

12. [Mony4enue O6enoro cBeTa Npu CIOKSHUH CBETa PAa3HBIX IIBETOB.

Jlabopamopnuie pabomut u onvimol.

VccnenoBaHue 3aBUCHUMOCTH YTJla OTPayKeHHs! CBETOBOTO JIy4a OT YIJla MaJIeHHs.

VI3yueHue XapakTepUCTHK U300paKeHHS TIPEAMETa B IULTOCKOM 3epKalie.

VccnenoBaHue 3aBUCHMOCTH YIJla MPEJIOMIICHHUsI CBETOBOT'O JIyda OT YIJia [aJCHHUs Ha IPaHULE «BO3JYX—CTEKION.

[Nomydenne n300pakeHUi ¢ TIOMOIIBIO COOMPAFOIIEH JTHH3EL.

Omnpenenenne GOKYCHOTO PacCTOSHUS H ONTHIECKOH CHIIBI COOMPAIOIIEH JTMH3bL.

OMBITHI IO PA3TOKEHUIO OETIOT0 CBETa B CHEKTP.

OnBIThI O BOCIIPUATHIO LIBETA MPEAMETOB PH MX HAOMIOICHUN Yepe3 LIBETOBbIC (DUIIBTPHI.

Pasnen 12. KBaHTOBBIe sIBJICHHS.

oA wN R

NoUAWNE

BOo~NoaRwNE

[N
=

Nogak~whpE



OmnbiTel Pesepdopaa u mnaneTapHas Mozaens atoma. Moznens aroma bopa. Mcnyckanue u norioreHue cBeta atToMoM. KBanTsl. JInHeiuaTeie
CIIEKTPBHI.

PamnoaktuBHOCTE. Anb(a, OeTa- U raMma-u3nydeHns. CTpoeHne aToMHOro spa. HykimonHas Moznens aToMHOTO siipa. M3oromsl. PagroakTuBHbIE
npespauenust. [lepuon nonypacnana aTOMHBIX siAep.

SnepHbie peakiyn. 3aKOHBI COXPaHEHHS 3apsI0BOr0 U MacCOBOT'0 YHCEIl. DHEPrHsl CBSA3M aTOMHBIX siziep. CBsi3b Macchl U SHepruu. Peaknuu
CUHTe3a U JiefieHus sinep. Vicrounnku sHepruu CoiHIIa U 3BE3I.

Snepunas snepreTuka. JleficTBUsl pailnoaKTUBHBIX U3IYYEHUH Ha KUBbIE OPraHU3MBI.

Hemoncmpayuu.

1 CIIeKTphI H3ITy9eHHs ¥ TOTJIONICHHS.

2. CIIeKTphl pa3IMYHBIX Ta30B.

3. CriekTp BOJIOpoIa.

4. Habnronenue TpexoB B kamepe Brbcona.

5. Pabora cuérurka HOHM3HPYIOIINX U3ITyIeHHUI.

6. Perucrparms u3mydeHUsI IPUPOAHBIX MHHEPAJTIOB U TPOTYKTOB.

Jlabopamopnuie padbomot u onvimel.

1. HaGmrogenne CITomHbIX ¥ IMHEHYaThIX CIIEKTPOB H3ITyIEHHS.

2. HccnenoBanue TpeKOB: U3MEPEHUE YHEPTUH YaCTHIIBI IO TOPMO3HOMY ITyTH (TI0 poTorpadusm).
3. W3mepenne paiioakTUBHOTO (oHA.

IToBTOpHTEILHO-00001IAIOIMIT MOYJIb.

[ToBTOpHTENEHO-0000ITAROITHIA MOZY/Ib IIPEeIHAa3HAYEH IS CHCTEMATU3alNA 1 0000IIEHHS TIPEIMETHOTO COJIEPIKAHUS | OIBITA JIEATEIHHOCTH,
HpI/I06p6TéHHOFO Tpu U3y4€HUHU BCETO KypcCa d)I/I3I/IKI/I, a TaKXKe IJIA IIOATOTOBKH K OCHOBHOMY I'oCy1apCTBEHHOMY 3K3aMEHY 10 Cl)I/ISI/IKe JUIsL
00yJaronmxcsl, BRIOPABIIMX 3TOT Y4eOHBIH IpeMeT.

HpI/I H3YUCHUN JAaHHOT'O MOAYIIA PCATIM3YIOTCSA U CUCTEMATU3UPYIOTCA BUBI ACATEIIBHOCTH, HA OCHOBE KOTOPBIX obecrieunBaercs JOCTHIKCHHC
NPEAMETHBIX U METAIIPEAMETHBIX INIAHUPYEMBIX PE3YJILTATOB 06y‘-IeHI/IiI7 d)O]I)MI/I]I)yeTCH €CTECTBEHHOHAaYy4YHast TpaMOTHOCTh: OCBOCHHUE HAYYHBIX
METOAO0B HUCCIICAOBAHUS SIBJICHUI MpuUupoAbl U TEXHUKH, OBJIaICHUE YMCHUSIMU O00BACHSITH CbI/I3I/I‘-I€BCKI/Ie SIBJICHUS, IPUMEHSIS TTOJTYUCHHBIC 3HAHMS,
peuarh 3a1a4u, B TOM YHUCJIC KaYE€CTBCHHBIC U DKCIICPUMEHTAJILHBIC.

HpI/IHL[I/Il'[I/IaJ'lLHO }ICHTCHBHOCTHHﬁ XapaKTEp JaHHOI'O pa3/ieia peaIu3yeTcs 3a CUéT TOro, 4Tto o6yt{a}oume(:ﬂ BBITIOJIHAIOT 3a/IaHMs, B KOTOPBIX UM
TIpeJyIaraeTcs:

Ha OCHOB€ IOJTYYCHHBIX 3HaHUH pacno3HaBaTb U HAYYHO 00BACHATH (bHSquCKI/Ie SIBJICHUA B 0pr>x<a}ome171 npupoae u HOBCBI[HBBHOﬁ JKU3HH,
HCIIOJIb30BaTh HAYYHBIEC METO/bI UCCIIETOBAHUA (bI/ISI/IquKI/IX HBJ‘IeHHﬁ, B TOM YHUCJI€ AJI NIPOBEPKU I'MITIOTE3 U NMOJYUCHHUSA TEOPETUICCKUX BBIBOLOB;
00BLICHATH HaYYHBIC OCHOBBI HanboJjiee BayKHLIX lIOCTH)I(eHI/Iﬁ COBpPEMCEHHBIX TeXHOJ‘IOFHﬁ, HaIltpuMep, MpaKTUIECKOro UCI0JIb30BaHUs pa3JInIHbIX
HCTOYHHUKOB 3HEPIMH HAa OCHOBE 3aKOHA MPEBPAILICHUS U COXPAaHCHUST BCEX U3BECTHBIX BUJIOB DHEPI'UU.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30BAHUSA

W3yuenue Gpu3MKN Ha YPOBHE OCHOBHOI'O O0IIEro 00pa30BaHUs HAIPABJICHO Ha JIOCTHKEHUE JINYHOCTHBIX, METAIPEIMETHBIX U IPEIMETHBIX
00pa3oBaTeNIbHBIX PE3YIBTATOB.
B pesynbprarte uzyueHus GpU3MKH Ha ypOBHE OCHOBHOIO 0011ero o0pazoBanus y odydatomerocst 6yayr chopMUpOBaHbI CIIEAYIOLINE JINYHOCTHbIE
pe3yabTaThl B 4acTH:
e 1) MaTpHOTHYECKOr0 BOCIIMTAHHUSA:
- IPOSIBJICHUE UHTEpECca K HCTOPUH ¥ COBPEMEHHOMY COCTOSIHHIO POCCHICKOM (DPM3MUECKOil HayKy;
- IIGHHOCTHOE OTHOLIEHUE K JIOCTHXXEHHSAM POCCHHCKUX Y4EHbIX-(QU3HKOB,;
2) rpa’kAaHCKOr0 U JYXOBHO-HPABCTBEHHOI0 BOCIIMTAHNSA
- TOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCYXJEHHH OOLIECTBEHHO 3HAUMMBbIX U STHYECKHX HPOOJIEM, CBA3AHHBIX C IPAKTHYECKUM
MPUMEHEHUEM JOCTHKEHUH QU3HKY;
- OCO3HAHHE Ba)KHOCTH MOPAIbHO-3TUYECKHUX MPUHIUIIOB B JEATEIbHOCTH YUEHOI 0;
3) 3¢TeTHYECKOro BOCIIMTAHHUS:
- BOCHIPHATHE ICTETHYECKUX Ka4ecTB (hM3NUECKOW HAyKH: €€ rapMOHUYHOIO [IOCTPOCHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;
4) HEeHHOCTH HAYYHOI'0 MO3HAHUS:
- OCO3HAHHUE LIEHHOCTH (DU3HUUYECKOH HAYKH KaK MOIIHOTO HHCTPYMEHTA MO3HAHHSI MUPa, OCHOBBI Pa3BUTHS TEXHOJOTHI, Ba)KHEHIIICH
COCTABJISIOIICH KYJIBTYpBI;
- pa3BUTHE Hay4HOU JIFOOO3HATENBHOCTH, HHTEPECa K UCCIICIOBATENIbCKON eI TeIbHOCTH;
5) dbopMupoOBaHuS KYJIbTYPbI 310POBbS H SMOIHOHAJILHOTO 0/1aT0ONOIyYHs:
- OCO3HaHHUE 1IEHHOCTH 0€30MacHOro 00pasa )KM3HU B COBPEMEHHOM TE€XHOJIOTMYECKOM MHUPE, BXKHOCTH IPaBHII O€30M1aCHOr0 OBEJCHHS Ha
TPAHCIIOPTE, HA I0POTax, C MEKTPHIECKUM U TEIUIOBBIM 000pYIOBAaHUEM B JOMAIIHUX YCIOBUSIX;
e - chOopMUPOBAHHOCTh HaBbIKA peIeKCHH, IPU3HAHUE CBOETO IPaBa Ha OLIMOKY M TAKOr'o JKe paBa y APYroro YejoBeKa,;
6) TPY10BOro BOCIIMTAHMA:
- aKTUBHOE y4acTHe B PELICHUH NPAaKTHYECKHX 3a/1a4 (B paMKax CeMbH, 00pa30BaTeIbHONW OpraHu3alliu, TOpOAa, Kpasi) TEXHOJIOTHUECKOH 1
COLMAJIBHON HANPABJICHHOCTH, TPEOYIOIMX B TOM YHCIIE U QU3HYECKUX 3HAHUH;
® - MHTEpec K MPAaKTHYECKOMY H3Y4EHHIO podeccuii, CBI3aHHBIX C (PU3HKOI;
7) 3K0JOrH4eCKOro BOCIIUTAHMUS:
- OpPUEHTAlUs Ha MpUMEeHeHNe QU3MYECKNX 3HAHUH JUIS PEIeHHs 3a/1a4 B 00JIaCTH OKPYXKAIOIEH cpe/ibl, IITaHMPOBaHUS TOCTYIKOB U OLIEHKH
HX BO3MOXHBIX MOCIEICTBUI 7151 OKPY>KAIOILEN Cpeabl;
® - OCO3HaHME INI00ATBHOTO XapaKTepa FKOJOTHYECKHUX IPOOIEM M MyTeH UX PelleHHs;
8) aganTanuu K M3MEHSIIOLMMCS YCIOBHSIM COIHAJIbHOIl M IPUPOIHON cpeabl:
- HOTPeOHOCTH BO B3aNMOJIECHCTBUHY IIPH BBHITIOTHEHUHN UCCIIEA0BAHHUI M IIPOEKTOB (hH3UIECKON HAIIPABICHHOCTH, OTKPBITOCTh OIBITY H
3HAHMSM JPYTHX;

® - [IOBBIIICHHE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTHYECKYIO JIETEIbHOCTb;
- HOTpeOHOCTD B ()OPMHUPOBAHUM HOBBIX 3HAHHUM, B TOM YHcie (OPMYIUPOBATH HICH, IIOHATHS, TUIIOTE3bl O (GH3UYECKUX O00BEKTaX U
SIBJICHUSIX;

e - oco3HaHHUE Ae(UIUTOB COOCTBEHHBIX 3HAHUH H KOMIIETCHTHOCTEH B 001acTH (DU3HUKH;

- INIAHKPOBAHHE CBOECTO PA3BUTHUS B IPHOOPETEHNH HOBBIX (DM3NUECKUX 3HAHUIM;



® - CTPEMJICHHE aHAU3MPOBATH U BBISBIIATH B3aUMOCBS3H IIPUPOBI, 00IIECTBA M SKOHOMHUKH, B TOM YHCIIE C HCIOIB30BaHUEM (DU3NIECKUX
3HAHUMH;
® - OIICHKA CBOMX JICHCTBHH C y4ETOM BIIMSHHS HA OKPYXKAIOIIYIO CPETY, BOSMOKHBIX TJIO0ATBHBIX TTOCIIEICTBUH.

METAINIPEAMETHBIE PE3YJIbTATbI

B pesynbrate ocBOSHHMS MporpaMMBI 110 (PU3HKE HA YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHus y 00ydaromerocst OyayT chOopMHpPOBAHBI
MeTamnpeIMeTHbIE pPe3yJIbTaThl, BKIIOUAIONIIE I03HABATEIbHBIC YHIBEPCAIbHbBIE yaeOHbIe eHCTBIS, KOMMYHUKAaTHBHbBIE YHUBEPCAIbHBIE
yueOHbIe NefCTBYSA, pEryIsTUBHBIE YHUBEPCAIbHBIE yaeOHbIe EHCTBUSL.

Ilo3naBaTe/bHBIE YHHBEPCAJIbHBIC Y4eOHbIE el CTBUS

ba3oBble JJoruueckne AedcTBHs

BEISIBIISITH M XapaKTePH30BaTh CYIIECTBEHHbBIE IPH3HAKH OOBEKTOB (SIBJICHUH);

YCTaHABJIMBATH CYIIECTBEHHBIH MPU3HAK KJIACCH(UKAINN, OCHOBAHUS ISl 0000IIEHNsI U CpPaBHEHNS;

BBISIBIISITH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B paccMaTprBaeMbIX (DakTax, JaHHBIX M HAOJIIONEHUIX, OTHOCSIINXCS K (PU3NUECKIM
SIBTICHUSIM;

BBISIBJISITH IPUYMHHO-CIIE/ICTBEHHBIE CBSI3U IIPU M3YYEeHHH (QU3NUECKUX SIBICHUI U MIPOIECCOB, AENaTh BEIBOBI C UCIOIBE30BAaHUEM
JETYKTHBHBIX ¥ MHAYKTUBHBIX yMO3AKITIOUEHHH, BBIABUTATH TUIIOTE3BI O B3aNMOCBSI3SIX (PM3NYECKUX BEIIMIHH;

CaMOCTOSITETEHO BEIOMPATH CIIOCc00 perieHus yaeOHOH (pH3HIecKoi 3a1a4n (CpaBHEHNE HECKOIBKUX BapUaHTOB PELICHHS, BEIOOP

HanOoJee NOAXOAIIETo ¢ yIETOM CAMOCTOSTENIBHO BBIICTICHHBIX KPUTEPUEB).

Bba3oBble nccienoBaTeIbCKHeE IeiiCTBHA.

HCIIOJIb30BAaTh BOIIPOCHI KaK I/ICCJ'IeI[OBaTeJ'IBCKI/Iﬁ HWHCTPYMCHT IIO3HAHUS,

NIPOBOAUTE I10 CAMOCTOATEIbHO COCTABJICHHOMY IUIAHY OIIBIT, HECJIOKHBII qL)I/I3I/I(IeCKI/H71 OKCIIEPUMEHT, HEOOJIBIIoE HCCIICIOBAHUC
Cll)H?;H‘-IeCKOFO SIBJICHUSA,

OLCHUBATh HA IPUMEHUMOCTH U TOCTOBEPHOCTH PIH(bOpMaL[I/HO, TIOJIyUYCHHYIO B XO€ UCCIICA0BAaHUS WIN DKCIICPUMEHTA,
CaMOCTOATECIIBHO q)OpMyJTPIpOBaTB O606H.IGHI/IH U1 BBIBOJBI IO pE3yJIbTaTaM HpOBe}léHHOFO Ha6n}0)1e1-n/m, OIlbITa, UCCIICIOBAHUS,
TIPOrHO3UPOBATH BO3MOXKHOE nam,Heﬁmee pa3Burue (1)I/I3I/I‘IBCKI/IX TIPOIIECCOB, a TaAKXE BbIABUI'ATh IPEATIONIOKEHU 00 ux pa3BUTHU B
HOBBIX YCJIIOBUSIX U KOHTCKCTaX.

PaGora ¢ nndopmanmeii:

MPUMEHSTh PA3IMYHbIC METO/IbI, HHCTPYMEHTBI M 3aIIPOCHI TIPH MOUCKE U 0TOOpE MH(POPMAIIMH WITH IAHHBIX C YU4ETOM IMPEUI0KSHHON
y4eOHON (pHu3nIecKoil 3a/1a4u;

QHAM3UPOBATh, CHCTEMATH3UPOBATh 1 HHTEPIPETUPOBATH HHYOPMALIMIO PA3IMIHBIX BUAOB U ()OPM MPEACTABICHS,
CaMOCTOSITENILHO BHIOMPATh ONTHMAIbHYIO (HOpMY MpeacTaBIeHHS MHGOPMALMU U WUTIOCTPUPOBATh PeLlaeMBbIe 3a1a4H HECIOKHBIMU
CXeMaMH, HarpaMMaMH, HHOW rpaduKoi ¥ NX KOMOMHALMAMY.

KOMMyHI/IKaTI{lBHbIe YHHMBEpPCAJIbHbIE y‘leGHLIe neicTBuUs:

B X0Zi¢ 00CY)XAeHHUsI yueOHOro MaTepHaa, pe3ybTaToB 1abopaTOpHbIX padOT U MPOEKTOB 33/1aBaTh BOMPOCHI II0 CYLIECTBY
00Cy)X1aeMoil TeMbI 1 BBICKA3bIBATH UJIEU, HALICJICHHBIC HA PELIICHUE 3aJa41 U MOAAEP)KaHNE OlarokenaTeIbHOCTH O0LIEHNUS;
COIIOCTABJIATH CBOM CY)XKICHHUS C CY)KACHUSMH JAPYIHX YYaCTHHKOB AMAJIOra, OOHapYKMBAaTh Pa3INuHe U CXOACTBO ITO3ULIUI;
BBIPA)XaTh CBOIO TOYKY 3PCHUS B YCTHBIX M MICbMEHHBIX TEKCTaX;

ITyOJIMYHO MPEACTABIIAT PE3YJIbTAThI BBIOJIHEHHOTO (PM3UYECKOI0 OIBITA (IKCIIEPHUMEHTA, UCCIEI0BAHNUS, TIPOEKTA);
MOHUMATH ¥ UCIIOJIb30BaTh NPEUMYIIECTBa KOMaHIHOM U MHANBHIYaJIbHON PabOThI P PEIICHUH KOHKPETHO! (r3nueckon
pOOIIeMBI;

MPUHUMATBH LeJIM COBMECTHOM JIeATEIbHOCTH, OPraHW30BbIBATh JICHCTBUS MO €€ JIOCTIDKEHHIO: paclpeeNsiTh POk, 00CyKaaTh
MPOLIECCHI U Pe3yJIbTaThl COBMECTHON paboThl, 0000IIaTh MHEHHUS HECKOJIBKHUX JIFO/ICH;

BBIIIOJIHATD CBOIO YaCTh PAOOThI, IOCTHIasi KAUECTBEHHOT'O PE3yNbTaTa 110 CBOEMY HAIIPaBJICHUIO H KOOP IMHUPYS CBOM JICHCTBUSA C
JIPYTHMH 4I€HAMU KOMAaH/Ibl;

OLICHMBATh Ka4eCTBO CBOET'0 BKJIA/[d B OOLINH MPOYKT 10 KPUTEPHSIM, CAMOCTOSITEIBHO CHOPMYIIMPOBAHHBIM y4aCTHUKAMHU
B3aUMOJIEHCTBHSI.

PeryasiruBHble yHHBepcaIbHbIe y4eOHbIe AeliCTBUs

CaMoopraHmaunﬂ:

BBISIBJISATH POOJIEMBI B )KH3HEHHBIX M YI€OHBIX CHUTYALHUSIX, TPEOYIOLUIMX IS pEIleHUsT PU3MISCKHX 3HAHMI,

OPHEHTHPOBATHCS B PATUYHBIX MOAXOAAX MPUHATHS PELICHUH (HHANBUIYAIbHOS, IPUHSTHE PELICHHS B TPYIINE, IPUHSITHE PELICHIN
TPYIIION);

CaMOCTOSITENIBHO COCTABIIATH AITOPUTM PEIIeHHS (PU3MIECKOM 3aaul MK [UTaHA UCCIIEIOBAHHS C YIETOM UMEIOIINXCS PECYPCOB 1
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATD MPe/IaraeMble BapUAHTBI PEILICHHIA;

JieTaTh BBIOOP M OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTpO.]'Ib, 3MOLUMOHAJILHBIN UHTE/IEKT:

JIaBaTh a/IEKBATHYIO OIIEHKY CUTYAI[HU H MIPeAIaraTh IaH e€ U3MEeHEeHUs;

OOBSICHATD TIPUYMHBI JIOCTHKEHHUS (HEIOCTHIKEHNUS) Pe3y/IbTaTOB ACSATENBHOCTH, 1aBaTh OLEHKY IPHOOPETEHHOMY ONBITY;

BHOCHTB KOPPEKTHBBI B ICSATEIBHOCTD (B TOM YHCIIE B XOJ BBINOIHEHHs (PU3MYECKOro MCCIEI0BAHUS WM TIPOEKTA) Ha OCHOBE HOBBIX
00CTOSATENBCTB, H3MEHUBILIUXCS CUTYAIUH, YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHE PE3yAbTaTa IIENIN U YCIOBHSM;

CTaBUTH ceOs Ha MECTO APYTOro YeJoBeKa B XO/e CIIopa WM JUCKYCCHU HA HAydHYIO TeMY, IOHUMATh MOTHBBI, HAMEPEHHS H JIOTHKY
Apyroro;

MPU3HABATh CBOE MPABO Ha OMIMOKY NPH PEIIeHUH (HH3UUESCKUX 3a/1a4 WIH B YTBEP)KACHUIX Ha HAYYHBIE TEMbI U TAKOE XKE ITPaBo
Jpyroro.

MNPEJMETHBIE PE3YJIbTATHI

K xoHmy oOyueHns B 7 Kjacce IpeaMETHBIE PE3yNbTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTPaskaTh C(HOPMHUPOBAHHOCTE Y 00 yJAIOIINXCS YMEHHH:



. HCIIOJIb30BATh MOHSTHS: (PU3NIECKUE U XUMHUYECKUE SBJICHHS, HAOMIOICHHE, SKCIIEPIMEHT, MOJICIb, TUTIOTE34, CIUHUIBI (PH3HIECKAX
BEJIMYHH, aTOM, MOJICKYJIa, arperaTHbIE COCTOSTHUS BelecTBa (TBEPIOE, JKUIKOE, Ta3000pa3HOE), MEXaHUIECKOE JIBIKEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPHS, paBHOJIEHCTBYIONIAs Crla, AedopManus (ynpyras, INIAaCTHIEeCKas), HEBECOMOCTb, COOOIIAFOIITHE CS
COCY/BI;

. paznmyats sieneHus (quddy3us, TeIuIoBoe MBMKEHIE YACTHUI] BEIECTBA, PABHOMEPHOE JIBU)KEHHE, HEPaBHOMEPHOE JIBU)KEHIE, HHEPITHS
B3aMMOJICHCTBHE TEJI, PABHOBECHE TBEPIBIX TEI C 3aKPETUIEHHON OCBIO BpAIICHUS, TIepe/iava JaBICHUS TBEPIBIMH TEJIaMH, XKHUIKOCTSIMHU 1 Ta3aMH,
aTMocdepHOe JIaBlICHUE, IUIABAHKE TEJ, TPEBPAIICHHIS MEXaHUIECKOM SHEPTHH) 110 OMMCAHHIO UX XapAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JIEMOHCTPHPYIOIIUX JaHHOE (PH3UIECKOE SBICHUC;

. pacro3HaBaTh MPOSIBIICHIE U3YYEHHBIX (U3NUECKHX SIBIICHUI B OKPYXKAIOIIEM MHUPE, B TOM YHCIIEe GU3UUCCKUE SBIICHUS B IIPUPOJIC:
MIPUMEPBI IBIKCHUS C Pa3IHYHBIME CKOPOCTSMH B KHBOW U HEKUBOW TPHUPOJIE, ICUCTBHE CHIIBI TPEHHS B TIPUPOJIC U TEXHUKE, BIIUSTHHE
aTMOC(epHOTo JaBJICHHS Ha )KUBOW OpraHU3M, IUTaBaHKE PBIO, PHIYard B TEJIC YEIOBEKA, IIPH ATOM MEPEBOAMUTH MPAKTUIECKYIO 33/1a4y B y4eO HYFO,
BBIJICJIATH CYIIECTBEHHBIC CBOICTBA (MIPU3HAKHN) (PU3UUECKHX SIBJICHUIA,

. OIMCHIBATh M3YYCHHBIC CBOMCTBA Te U (PU3HUYCCKUE SIBICHUS, HCIIONIB3YS (PU3NIECKUE BETMYMHBI (Macca, 00BEM, TUNIOTHOCTh BEIIECTBA,
BpeMsi, IIyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSDKECTH, BEC Tella, CHJIa TPeHUs, IaBlieHne (TBEPAOro Tela, JKUAKOCTH, Ta3a),
BBITAJIKUBAIONIAS CHJIA, MEXaHUYeCKas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHIIBI, KO3((OUIMEHT MMOJIe3HOTO JCHCTBHS MEXaHU3MOB,
KHHETHYECKasl ¥ IOTCHIHATbHAS SHEPTHS ), TPH ONMCAHUHU TPABHIIBHO TPAKTOBATH (PH3MUYECKUI CMBICI UCIIOIB3YEMbBIX BEJIMYWH, UX 0003HAYCHU S U
CIIMHUIIBI (PH3MYECKUX BEMYMH, HAXOJUTh ()OPMYITBI, CBA3BIBAIONIHE JAHHYIO (PH3HYCCKYIO BEIMIUHY C IPYTUMH BEIMYNHAMH, CTPOUTH TPaPUKH
N3y9YEHHBIX 3aBUCHMOCTEH (QH3NIECKHUX BEITMYHH;

. XapaKTepH30BaTh CBOIMCTBA Tel, pU3NUECcKre SBICHHS H IIPOLECCH, HCTIONB3Ys PaBHJIa CIOKEHUS CHII (BIOJb OHOH MPSIMOM), 3aKOH
I'yka, 3axon [lackast, 3aKoH ApXuUMena, MPaBIiIo paBHOBECHs pbruara (0JI0ka), «30J10TOe TIPaBUIIOY» MEXaHHUKH, 3aKOH COXPaHEHUSI MEXaHNIECKON
SHEPTHH, TIPU ITOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3aIIUCHIBAThH €r0 MaTeMaTHIECKOe BHIPAKEHNE;

. OOBSCHATH (PM3MUYECKHE SIBICHUS, IPOLIECCH] M CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CUTYAIHi MPaKTHKOOPHEHTHPOBAHHOTO
XapakTepa: BBISBISTH IPHINHHO-CIIEJICTBEHHBIE CBSI3H, CTPOUTH O0BSCHEHNE U3 1—2 JIOTMYECKUX IIaroB ¢ OMOpoi Ha 1—2 M3ydeHHBIX CBOMCTBA
(U3NICCKUX SBICHUH, (HU3NIESCKUX 3aKOHA MITH 3aKOHOMEPHOCTH;

. pemraTh pacy€THbIE 3a/1aui B 1-2 IefCTBYS, HCTIONB3Ys 3aKOHBI M (JOPMYJIBI, CBSI3BIBAOIINE (DM3HUECKHE BETMYNHBI: Ha OCHOBE aHaJIM3a
YCIIOBHS 3a/1a9H 3alIMCHIBATH KPATKOE YCIOBUE, MOICTABISATH (PU3MIECKHE BETMINHEI B OPMYITBI M TIPOBOAUTE PACUYETHI, HAXOIUTH CIIPABOYHBIE
JTaHHBIE, HEOOXOIMMBIE TSl PEILICHHU 3314, OLICHUBATh PEaMCTUIHOCTh OMyIeHHOW (DM3HMIECKOH BEJINUUHBL;

. pacrno3HaBaTh MPOOIEMBI, KOTOPBIE MOYKHO PEIINTh IIPH IIOMOIIN (PU3NIECKUX METOIOB, B OIMCAHUH UCCIIEIOBAHHS BBLICISTD
MIPOBEPsIEMOe TPEIIOTIOKEeHUE (THUITOTE3Y), pa3NyaTh U HHTEPIPETUPOBATD MO yYEHHBIH pe3ylIbTaT, HAXOIUTh OIIHOKH B XOZI€ OIIBITA, JIeNaTh
BEIBOJIBI 110 €T0 Pe3yNIbTaTaM;

. TIPOBOJIUTH OITBITHI TT0 HAOJIOICHUIO (PU3MUECKUX SIBIEHUN M (QU3HIECKIX CBOMCTB TeN: (GOPMYIHPOBATH MPOBEPSIEMbIE
TIPEATIONIOKEHHsI, COOMPATh YCTAHOBKY M3 MPEUIOKEHHOT0 000pYI0BaHHs, 3aITUCHIBATh X0 OIBITa U YOPMYITUPOBATh BBIBOIBI;

. BBITIOJTHATH NPSIMbIE H3MEPEHHS PACCTOSHUS, BPEMEHH, MacChl Tela, 00bEMa, CHIIBI M TEMIIEPaTYPhI C HCHOIb30BAaHUEM aHAJIOTOBBIX U
U POBBIX TPHOOPOB, 3aMKCHIBATH TOKA3aHMUs TPUOOPOB € YIETOM 3aJaHHOH aOCOMIOTHOM MOrPEIIHOCTY N3MEPEHH;

. MIPOBOJUTH UCCIIEAOBAHIE 3aBHCUMOCTH OTHOH (PU3HYECKOI BETMYMHBI OT JPYTrOH C MCIOJIIB30BAaHUEM MPSMBIX H3MEpPEHHH (3aBHCHMOCTH
ITyTH PaBHOMEPHO JIBMIKYILIETOCS TeJla OT BPEMEHH ABMKEHHS Tela, CUITbI TPEHHS CKOJIBKESHUSI OT Beca Tejla, KauecTBa 00pabOTKH MOBEPXHOCT el
TEJ ¥ HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIONIAH COMPUKOCHOBEHHS TEJI, CUIIBI YIIPYTOCTH OT YIJIMHEHUS MPYXKHUHBI, BEITATKMBAIOIICH CUJIBI OT
00BbEMa NMOrpyKEHHOW YacTH TeJla U OT IUIOTHOCTH JKHIKOCTH, €€ He3aBUCUMOCTH OT IUIOTHOCTH TeJla, OT IIIyOHHBI, Ha KOTOPYIO IIOTPYKEHO TeIo,
YCIIOBHH IIaBaHUs TeJl, YCIOBUI paBHOBECHS phlYara M OJIOKOB), y4aCTBOBATH B IUNITAHUPOBAHUH yU4eOHOr0 MCCIIeIOBaHNUs, COOMPATh YCTAHOBKY U
BBIMOJHATH U3MEPEHUSI, CIeAys IPEIUIOKEHHOMY IUIaHy, GUKCHPOBAThH PE3Y/IbTAThl HOMyYEHHON 3aBUCUMOCTH (DU3UUECKUX BEJIHYKH B BHIC
MPEIIOKEHHBIX TaOJIHI] U rPa(HKOB, IENaTh BBIBOJBI [0 Pe3yNIbTaTaM HCCIICIOBAHNS;

. MIPOBOJUTH KOCBEHHBIC M3MEpEeHUs! (PU3MUECKHUX BENNYHMH (IUIOTHOCTH BEIIECTBA )KUIKOCTU M TBEPIOrO Teja, CHJIa TPEHHUS CKOJILKEHUS,
JTaBJICHUE BO3/yXa, BHITAJIKMBAIOLIAS CUJIA, ISHCTBYIOIIAS HA MOrPY)XKEHHOE B KU JKOCTh TENO, KOI(G(GULUCHT MOJIE3HOr0 ASHCTBHS MPOCTHIX
MEXaHHU3MOB), CIIE/ysl MPEIJIOKEHHON HHCTPYKIMHU: MIPHU BBIMOJHEHUH U3MEPEHUI COOMPATh IKCIIEPUMEHTANIBHYIO YCTAHOBKY U BBIYUCIIATH
3HAYCHHE UCKOMOU BEJINYMHBI,

. co0I0aTh MpaBUiia TEXHUKH 0E30MacHOCTH MU paboTe ¢ 1abopaTopHBIM 000PYIOBaHUEM;

. yKa3bIBaTh IPHUHLHMIBI JSHCTBHS IPUOOPOB U TEXHUIECKUX YCTPONCTB: BECHI, TEPMOMETD, THHAMOMET], COOOIIAONINECS COCY/IbL,
GapomeTp, pbIuar, MOJBIKHBIM M HEMOJABIKHBIH OJI0K, HAKIOHHAS ITIOCKOCTb;

. XapaKTepU30BaTh NPUHIMIIBI ASHCTBHS H3yYSHHBIX MPHOOPOB U TEXHHMYECKHX YCTPONCTB C OMOPOii HA UX OMHCAHHS (B TOM YHCIIE:

MOAIINIHUKY, YCTPOHCTBO BOJONPOBOAA, THAPABIMIECKHI MIPecc, MAHOMET], BBICOTOMED, MOPIIHEBOI HACOC, apEOMETP), UCIOb3YsI 3HAHUS O
CBOiicTBaxX (PU3NUECKUX SIBICHUI 1 HEOOXOAUMBIE (PH3MUECKHIE 3aKOHBI i 3aKOHOMEPHOCTH;

. NPUBOIUTD IPUMEPHI (HAXOAUTH HHPOPMALHIO O IIPUMEpax) MPAKTUYECKOrO UCIIONB30BaHUs (PU3NUECKUX 3HAHUH B ITOBCEIHEBHOM KU3HU
Ju1s obecrieyeHust 6e30MacHOCTHU MPU 00PAILEHUH ¢ TPUOOpaMHU U TEXHUYECKUMH YCTPOMCTBAMU, COXPAaHEHHUS 310POBbs U COOJIIOJICHHST HOPM
9KOJIOTHUYECKOT0 MOBEICHUS B OKpYXKAIOLIeH cpesie;

. OCYILLECTBIIATH OTOOpP UCTOUYHUKOB HH(pOpMaLu B IHTEpHETE B COOTBETCTBUY C 3a/IaHHBIM [IOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOLIHXCS
3HAHUH U IyTEM CPABHEHMS PA3JIMYHBIX HCTOYHHKOB BBLIEIATH MH)OPMALIHMIO, KOTOPAst SIBJISETCS IPOTHBOPEUYMBON MIIM MOYXKET OBITh
HEI0CTOBEPHOI;

. UCIOJIL30BaTh NPH BHITIOTHEHNH YUeOHBIX 3aJaHUI HAyIHO-MOMYJISIPHYIO JIUTEPATYpy GU3NUECKOTO COACPIKAHUS, CIIPABOYHbIE
MaTtepHalibl, pecypchl ceTH MIHTepHeT, BlaieTh NpUuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMAIIUK M3 OTHON 3HAKOBON CHCTEMBI
B JIpYT'y10;

. €03/1aBaTh COOCTBEHHBIE KPAaTKHE IMCbMEHHBIE M YCTHBIE COOOIIEHHSI HAa OCHOBE 2—3 MCTOYHMKOB MH(OpManuu GU3HIECKOro
COJIepIKaHMs, B TOM YHCIIE IMTyOIMYHO JIeNlaTh KPaTKUe COOOIICHHUS O pe3yIbTaTax NPOSKTOB WIIH YYEOHBIX HCCIIEIOBAHUMN, IPH 3TOM IPaMOTHO
HCIIOJIb30BATh M3yUCHHBIN TIOHATUHHBIN amnmapar Kypca (U3UKH, COPOBOXKIATH BBICTYIUICHHE TPE3CHTAIHEH;

. TIPY BBITIOJIHEHUH Y4€OHBIX MPOEKTOB M MCCIIEIOBAHUI PACIIPE/IeIsTh 00S3aHHOCTH B TPYIIE B COOTBETCTBHH C IIOCTABJICHHBIMHU
3a7ja4aMH, CIE€ANUTH 3a BBIIIOIHEHUEM IIJTaHa ACHCTBUIA, aleKBaTHO OLIEHUBATh COOCTBEHHBIH BKIIaJ B JEATEIbHOCTD TPYIIIbI, BHICTPAUBATh
KOMMYHHKAaTHBHOE B3aUMOJECHCTBUE, YINTHIBAsI MHEHHE OKPYKAIOIINX.

K koHiy o0yuenus B 8 Kiiacce mpeMeTHbIE Pe3ybTaThl Ha 6a30BOM YPOBHE [OMKHBI OTPAXKaTh C(HOPMUPOBAHHOCTE Y O0YYAIOIIMXCS YMEHHHA:

. HCIIONb30BATh MOHSTHUS: Macca M Pa3Mephl MOJIEKYII, TEIUIOBOE JIBIDKEHHIE aTOMOB M MOJIEKYJI, arPeraTHbIC COCTOSHUS BEIECTBA,
KPHUCTAIIIMYECKHE ¥ aMOp(HBIE Tela, HACHIIEHHBIH 1 HEHACHIIICHHBIH Map, BIAKHOCTH BO3/yXa, TEMIIEpaTypa, BHYTPEHHSS SHEPIHs, TEIUIOBON
JIBUTATeIIb, YJIEMEHTAPHBIN IEKTPUUECCKHUHN 3apsil, MEKTPUIECKOE TI0JI€, MPOBOTHUKH U JUIIIEKTPHUKH, TIOCTOSIHHBIH ICKTPHYECKHI TOK, MAarHUTHOE
To’ne;

. pa3nuyath SBJICHUA (TETIOBOE PacIUpeHHe U CXKaTHe, TeIuIonepeada, TeIIOBOe paBHOBECHE, CMauHBaHNe, KaIIMIUIIPHBIC SBICHHUS,
HCTIapeHne, KOHCH AL, TIIaBICHIEe, KpUCTAIIH3alys (OTBEpAeBaHNE), KHIICHUE, TeIIonepeaayda (TeIIONPOBOAHOCTE, KOHBEKIHS, H3ITyIeHHE),
NIEKTPHU3ALHS TEJI, B3aNMOIEHCTBHUE 3apsI0B, NEHCTBUS MIEKTPHIECKOr0 TOKA, KOPOTKOE 3aMBIKaHNE, B3aNMOJICHCTBHE MarHUTOB, ACHCTBHE



MarHUTHOTO ITOJISI Ha MIPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAS MHAYKINS) IO OMMCAHNIO X XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHPYIOIINX JaHHOE (pr3muecKoe sBICHNE;

. pacno3HaBaTh NPOSBICHNE N3YUCHHBIX (QH3UIECKUX SBICHHUI B OKPYXKAIOIIEM MHUPE, B TOM YHCIe (PU3HMUECKHE SBICHHUS B IPUPOJE:
MIOBEPXHOCTHOE HATSDKEHHE W KaNWUIIPHBIE SIBJICHUS B IPUPOJE, KPUCTAIUIBI B IPUpoAe, nanydeHne ColHna, 3aMep3aHie BOT0EMOB, MOPCKHE
Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHETa, SIEKTPHUYECKHE SIBJICHHUSI B aTMOc(epe, IMEKTPHIECTBO KHUBBIX OPIaHU3MOB, MAarHUTHOE T10J1€
3emun, apetid MoMOCcoB, POJIb MATHUTHOTO OIS JUTS )KU3HM HA 3eMile, MOJISIPHOE CHSHHE, TIPH 9TOM IIepPEeBOANTH MPAKTUUECKYIO 3a/1ady B yIeOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKN) (QU3MIECKHX SBICHUIM;

. OITICHIBATh N3yUCHHBIE CBOICTBA Tell U (PU3HUECKUE SBICHUS, UCIIONB3YS (PH3HIECKHUE BETHINHEI (TeMIIepaTypa, BHyTPEHHSI SJHEPrus,
KOJIMYECTBO TEIIOTHI, YAeIbHas TEINIOEMKOCTh BEIIECTBA, yASIbHAs TEIUIOTA IUIaBICHHs, yAeIbHas TeIIoTa Mapoodpa3oBaHys, yaeIbHas TeIUIoTa
CropaHus TOIUIMBA, KOY(QQHIIHEHT IT0JIE3HOr0 JEHCTBHUS TEINIOBOH MAIlIMHEI, OTHOCHTEJIFHAS BIIAYKHOCTD BO3/IyXa, DJICKTPUUECKHUI 3apsij, CHila TOKa,
IEKTPUUYECKOE HANPsHKEHHE, COMPOTHUBIIEHHE TPOBOJHUKA, YAEIFHOE COIPOTHBIICHUE BEIIECTBA, Pab0Ta U MOIIHOCTH JIEKTPHUYECKOT0 TOKa), TIpH
OITMICAaHWY NTPAaBUIIBHO TPAKTOBATh (PM3NYECKUIT CMBICI UCIIONB3YEMbIX BEIMYNH, 0003HAUEHHS M €TUHUIIBI (DM3UIECKUX BEITMYMH, HAXOIUTh
(OopMyIIBI, CBA3BIBAIOIINE JAaHHYIO (PU3NUECKYIO BEITMUMHY C IPYTUMH BEIMYMHAMH, CTPOUTH I'pad)KH N3ydeHHBIX 3aBHCUMOCTEH (QU3HIECKIX
BEJINYHH;

. XapaKTepH30BaTh CBOIMCTBA Tel, (PU3NYECKUe SBIEHHS U IPOLECCH, HCIIONB3YsI OCHOBHBIE TIOJIOKEHNST MOJIEKYIISIPHO-KHHETHIECKON
TEOPHH CTPOCHUS BEIECTBA, IPUHIIUII CYNEPIIO3UINH TT0JeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHS 3aps/ia, 3aKoH OMa JuIs yJacTKa e,
3akoH Jxoyns—JIeHIa, 3aKoH COXpaHEHHsI SHEPTUH, IIPH STOM JIaBaTh CIIOBECHYIO (POPMYIHPOBKY 3aKOHA M 3aIMCHIBATH €r0 MaTeMaTHIECKOe
BEIpaXKEHHE;

. OOBSCHATH (PU3MUYECKHE TPOIIECCH U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYaIN IPaKTUKOOPHEHTHPOBAHHOTO XapaKkTepa:
BBISIBJISITH TIPHYMHHOCIIEICTBEHHBIE CBSI3H, CTPOUTH 00BSICHEHHE M3 1—2 JIOTHYECKUX IIaroB ¢ ONMOpoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PH3MUECKUX
SIBIICHUH, (PM3MIECKHUX 3aKOHOB MIJIN 3aKOHOMEPHOCTEH;

. pemraTh pacy€THBIE 3a/1auM B 2—3 IeHCTBYSL, HCIIONB3Ys 3aKOHBI ¥ (JOPMYJIBI, CBSI3BIBAOIINE (DU3HUECKHE BETHUYMHBL: HA OCHOBE aHAIN3a
YCIIOBHS 3a/1a9H 3alMCHIBATH KPATKOE YCIIOBUE, BBISBITH HEJOCTATOK IAHHBIX ISl PEIISHNS 3a1a4H, BRIONPATh 3aKOHBI U (POPMYITBI, HEOOXOIMMBIE
JUTs €€ peneHs, TPOBOJUTH PAcUE€THl U CPAaBHHUBATH ITOTYIEHHOE 3HaUCHHE (PU3MIECKOH BEIMINHBI C U3BECTHBIMH /1A HHBIMH;

o pacro3HaBaTb H]I)OGJ'ICMLI, KOTOPBIE MOXXHO PEIIUTL ITPU ITOMOIIN (1)I/I3I/IquKI/IX METOOB, UCIIOJIb3Ys OITMCAHUE UCCIICAOBAHUS, BBIACIIATH
TMPOBEPACMOEC NPEANOI0KECHNUE, OLICHUBATD IPABHUJIIBHOCTD IOPsIKA ITPOBEACHU UCCIIEIOBAHMS, N€JIaTh BBIBOABI;
. TIPOBOAUTE OIBITHI T1IO Ha6J'HO)1€HI/IIO (1)PI3PI‘IGCKI/IX SIBJICHUH WJTA (1)H3H‘~ICCKI/IX CBOWCTB Tell (Kal'lI/I.]'[.]'[ﬂpHBIe SABJICHHUS, 3aBUCUMOCTD TaBJICHUA

BO3/lyXa OT ero 00bEMa, TEMIIEPaTyphl, CKOPOCTH MPOLIECCa OCTHIBAHMS ¥ HarpeBaHMs PH W3IYIEHNH OT LBETA U3Tydarolel (moromaromnieii)
MOBEPXHOCTH, CKOPOCTh MCTIAPEHHS BOJBI OT TEMIIEPATYPHI KHKOCTH H IO ¢€ MOBEPXHOCTH, dIEKTPHU3ALIHS Tel U B3aUMOICHCTBIE
9NIEKTPUYECKUX 3apsIJI0B, B3aHMOJICHCTBHE ITOCTOSIHHBIX MarHHTOB, BU3yaIM3allist MATHUTHBIX TI0JIEH MOCTOSHHBIX MAarHUTOB, JEHCTBUS MArHUTHOTO
TOJISl Ha TIPOBOJIHHK C TOKOM, CBOKMCTBA AJICKTPOMArHHTa, CBOMCTBA AIICKTPOABUrATEIsl IIOCTOSHHOTO TOKa): (OPMYITHPOBATH MPOBEPSEMbIE
MPE/IIONOXKEHHUSI, COOUPATh YCTaHOBKY M3 MPEIOKEHHOI0 000pY/I0BaHHS, OMTMCHIBATH XOJ1 OMbITA M (OPMYITHPOBATH BHIBOJIBI,

o BBITIOJIHATH NPAMBIC U3MEPEHUSA TEMIIEPATYPBI, OTHOCUTEILHON BJIQYKHOCTH BO3/1yXa, CUJIbl TOKA, HAIPSHKEHUS C UCIIOJIB30BAHUEM
aHaJIOrOBBIX HpI/I60pOB " JaTYUKOB (bl/ISI/I‘IeCKI/IX BEJIMYWH, CPABHUBATH PE3YJIIbTAThI I/ISMepeHHﬁ C y'-IéTOM 3aJlaHHOMN a0COTFOTHOU IOrpeIIHOCTH;
L4 MPOBOAUTE UCCIICAOBAHNE 3aBUCUMOCTH OJIHOM (bHSH‘IeCKOﬁ BCJIMYUHBI OT Z[pyTOﬁ C UCIIOJIb30BAHUEM MPAMBIX 1/13Mepe1-n/n‘/'1 (SaBI/ICI/IMOCTL

COIPOTHUBJICHHUS TIPOBOTHHUKA OT €ro JUTHHBI, IUIOLIA N ONEPEYHOro CEYCSHHUS M YACIBHOTO COMPOTHBIICHHS BEIeCTBA POBOJHIKA, CUJIBI TOKA,
MIYLIETo Yepe3 NPOBOIHMUK, OT HAIPSHKEHHS Ha IPOBOHHKE, HCCICAOBAHNE MOCICAOBATENFHOTO M MApAILIETIbHOTO COSANHE HAM TIPOBOIHUKOB):
IUTAHAPOBATh UCCIIEAOBAaHNE, COOMPATh YCTAHOBKY U BBIIIONHATH M3MEPEHHUS, CIIeAys IPEITI0KSHHOMY IU1aHy, GHUKCUPOBATE Pe3yIbTAThI
MOJY4EHHOW 3aBHCHMOCTH B BH/E TaOIUL U IpadUKOB, AeIaTh BEIBOIBI TI0 PE3yIbTaTaM HCCIIeIOBaHHs;

. IIPOBOAUTH KOCBEHHBIC N3MEPEHUS (QH3NUCCKUX BETNUYMH (yIeIbHAs TEIIOEMKOCTh BELECTBA, CONPOTHUBICHHE NPOBOIHIKA, paboTa 1
MOLIHOCTB IEKTPUUECKOr0 TOKA): IIIAHUPOBATh U3MEPEHNUsI, COOUPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, CICAYS HPEATIOKEHHON HHCTPYKIUH, U
BBIYHCIITH 3HAYCHUE BEJINYHHBI;

. coOI0IaTh MpaBUiia TEXHUKH 0€30MacHOCTH MpH paboTe ¢ 1abopaTopHbIM 000pY/I0BaHHEM;

. XapaKTepU30BaTh IPUHIMIIBI ASHCTBUS H3yISHHBIX MPHOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOH Ha MX OMHCAHM (B TOM YHCIIE:
CHCTEeMa OTOIUICHHUS JOMOB, TUTPOMETP, IApOBask TYPOUHA, aMIIePMETP, BOIBTMETP, CIETUHK IEKTPUISCKON IHEPTHH, EKTPOOCBETUTEILHBIC
prOOPHI, HArpeBaTEIbHBIE AMEKTPONPHOOPHI (IIPUMEPEI), MEKTPUUESCKUE MPEIOXPAHUTEIIH, AEKTPOMArHHUT, IEKTPOIBUTATENb TOCTOSHHOIO
TOKa), UCHIOJB3YsI 3HAHHUS O CBOICTBAX (HM3UUECKUX SIBICHUH U HEOOXOAUMBIE (hU3HUECKUE 3aKOHOMEPHOCTH;

. PAacIo3HaBaTh MPOCThIE TEXHUYECKUE YCTPOHCTBA U H3MEPHUTENbHBIE MPHOOPHI [0 CXeMaM M CXeMaTHYHBIM PHCYHKaM (JKUIKOCTHBIH
TEPMOMET], TEPMOC, ICUXPOMETP, THTPOMETD, JBUrATENb BHYTPESHHETO CrOPaHHMS, IEKTPOCKOI, PEOCTAT), COCTABIISITH CXEMbI JIEKTPHICCKHX LIeTel
C MOC/IEI0BATEIBHBIM U NAPAILIETLHBIM COSIMHEHHEM DIEMEHTOB, Pa3iinyasl YCIIOBHbIC 0003HAYCHHS DJIEMEHTOB ICKTPUUCCKUX LCTIeH;

. MPUBOIUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O IPUMEPAX) MPAKTHIECKOTO HCIIOIb30BaHMS (HM3UUECKUX 3HAHHMI B IOBCEIHEBHOMN KU3HH
1ust obecredeHunst 6e30MacHOCTH MPH OOPAILCHHH ¢ TPUOOPAMU U TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHUSI 3/I0POBbS U COOTIOACHHS HOPM
9KOJIOTMYECKOr0 MIOBECHNUSI B OKPYXKaIOLIei cpese;

. OCYILLECTBIIATh OUCK MH(popManuu Gpu3nyeckoro cozxepkanus B VIHTepHeTe, Ha OCHOBE MMEIOIIMXCS 3HAHUN M IyTEM CpaBHEHUS
JIOTIOJTHUTENbHBIX HCTOYHUKOB BBIACNATH HHPOPMALHIO, KOTOPAs SBIISETCS IPOTUBOPEUMBOIM MII MOXKET OBITH HEJIOCTOBEPHOIA;
. UCHOJIb30BAaTh PH BHIIIOIHEHWH YYEOHBIX 3aJaHUI HAyYHO-NOMYJISIPHYIO JIUTEPATYpy GU3NUECKOTO COACPIKAHUsS, CLIPABOYHbIE

MaTtepHalibl, pecypchl ceTd FIHTepHeT, BiaieTh NpuéMaMi KOHCIIEKTUPOBAaHUS TEKCTa, IpeoOpa3oBaHus HHPOPMAIMK U3 OHOW 3HAKOBOW CHCTEMBbI
B JIpYT'y10;

. €03/1aBaTh COOCTBEHHBIC TMCEMEHHBIE U KPAaTKUE YCTHBIE COO0IIeH s, 0000111ast HHHOPMALMIO U3 HECKOJIIBKUX HCTOYHHKOB (M3HYECKOTO
CofiepKaHMs, B TOM YHCIIE ITyOIUYHO NMPECTaBISATh Pe3yabTaThl MPOSKTHOM MIIN MCCIEI0BATENBCKOMN JIESITEIbHOCTH, TIPY 3TOM I'PaMOTHO
HCIIOIb30BATh M3y4YEHHBIN TIOHATUIHBIN anmapar Kypca (U3UKH, COMPOBOXKIAThH BBICTYIUICHHE TIPE3CHTALHCIH;

. TIPY BBINIOJIHEHUH Y4€OHBIX MPOEKTOB U MCCIIEIOBAHUIN (HH3HUECKUX MPOLIECCOB PACIIPESIIATh 00S3aHHOCTH B IPYIIIE B COOTBETCTBUH C
MIOCTaBJICHHBIMH 3a/1a4aMHU, CJIEIUTh 32 BBITIOTHEHUEM IUIaHa JEHCTBHI 1 KOPPEKTHUPOBATH €T0, a/IEKBATHO OLEHUBATH COOCTBEHHBIH BKJIA] B
JIeATEIbHOCTD IPYIIbI, BRICTPANBATh KOMMYHHKAaTHBHOE B3aUMOZCHCTBHE, POSIBIISAA TOTOBHOCTh Pa3pelaTh KOH(IUKTHI.

K KoHI1y 00y4eHus B 9 Kiiacce IpeIMETHbIE pe3y/IbTaThl Ha 6a30BOM YPOBHE JODKHBI OTpaXkaTh CHOPMHPOBAHHOCTH Y 00YYaIOIIMXCSl YMEHHIA:

. HCIIOb30BATh MOHSITHUS: CHCTEMa OTCUETa, MaTepHAIbHAS TOUKA, TPACKTOPHSI, OTHOCUTEIHHOCTh MEXaHHIECKOT0 JIBIDKSHUS, Aedopmarms
(ympyras, maacTudecKas), TpeHHE, IEHTPOCTPEMHUTENIFHOE YCKOPEHUE, HEBECOMOCTh M EPErpy3KH, IIEHTP TSDKECTH, aOCOIIOTHO TBEPIOE TEJIO,
LEHTP TSHKECTH TBEPOTO Tela, PABHOBECHE, MEXAaHIMUECKUE KOIeOaHNsI U BOJIHBI, 3BYK, HHPPa3BYK U YAbTPA3BYK, 7€ KTPOMAarHUTHBIE BOJIHBI,
IIKaJIa JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M IaIbHO30PKOCTh, CIIEKTPBI UCITYCKaHUs M HOTJIOIICHHS, anbda, OeTa- n raMMa-u3IydeHus,
W30TOIbI, SiAepHAs SHEPreTHKa,

. pa3nuyath ABJIEHUA (PaBHOMEPHOE ¥ HEPAaBHOMEPHOE MPSIMOIMHEHHOE ABMKEHHE, PABHOYCKOPEHHOE NMPSIMOJIMHEHHOE IBIDKCHHE,
cBOOOHOE MaJIeHUE TeNI, PABHOMEPHOE ABIKEHHUE 0 OKPY>KHOCTH, B3aUMOZCHCTBHE TEJI, PEAaKTHBHOE JBIKEHHE, KOIeOaTeIbHOE JIBIDKEHIE
(3aTyxaromye 1 BBIHYX/ICHHbIE KoeOaHus), pe30HAHC, BOTHOBOE JIBIDKCHHUE, OTPAXKEHHE 3BYKa, IIPSIMOIMHEHHOE pacpOCTpaHEHUE, OTPAXKEHHE U
MIPEJIOMJICHHE CBETA, OJTHOE BHYTPEHHEE OTPAKECHHE CBETA, PA3JIOKEHIE OSJIOro CBETa B CIIEKTP U CIOKEHHE CIIEKTPATBHBIX IIBETOB, TUCHEP CUS



CBETa, ECTECTBEHHAS Pa{0aKTHBHOCTH, BOSHUKHOBEHHE JINHEHYATOr0 CIIEKTPpa N3ITyIeHHs) 110 OIMCAHHMIO UX XapaKTePHBIX CBOWCTB U Ha OCHOBE
OITBITOB, IEMOHCTPHUPYIONIHNX JAHHOE (PU3HIECKOE SIBICHIE;

. pacno3HaBaTh NPOSBICHUE N3YYCHHBIX (QU3MIECKHX SBICHUI B OKPYXKAIOIIEM MHUpPE (B TOM YnCiIe GU3UIECKUE SBICHHS B IPHPOJE:
TIPWIINBEI U OTJIMBHI, JBIDKEHHE IuTaHeT COTHEYHOH CHCTEMBI, PEaKTHBHOE JBIDKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB KHUBOTHBIMH,
3eMJICTpsICeHUE, CEHiCMIYECKHE BOHEI, IlyHaMH, 9X0, [IBETA TeJI, ONTHYECKHUE SBJICHUS B IPUPOJIE, OMOIIOTMIECKOoe AeHCTBIE BHINMOTO,
YABTPa(HOIETOBOTO M PEHTT€HOBCKOI'0 M3TYUeHNUH, €CTECTBEHHBIH paJi0aKTUBHBINA (OH, KOCMUUYECKUE JTydH, paIHOaKTUBHOE M3IydCHHE
TIPUPOIHBIX MUHEPAJIOB, NEHCTBIE paliOaKTUBHBIX U3IYICHUH Ha OPTaHU3M YeJI0BEKa), IPH STOM HEePEBOANTH MPAKTUUECKYIO 3a/1ady B y4eOHYIO,
BBIJIEIISITH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKN) (QU3MIECKHX SBICHUIM;

. OITMCHIBATh N3yUCHHBIE CBOMCTBA Tel U (pU3MUeCcKre SBICHHS, UCTIONB3Ys (PU3NYECKHe BeNNINHBI (CPEAHSS 1 MTHOBEHHASI CKOPOCTH Tela
TIpY HEPaBHOMEPHOM JBIKCHUH, YCKOPEHHUE, TIEpEMELICHNE, IyTh, YTI0Bast CKOPOCTb, CHJIa TPEHHS, CHJIa YIIPYTOCTH, CHJIa TSDKECTH, YCKOpe HUe
CBOOOHOTO TTAZIeH s, BEC TeJla, IMITYJIbC Tela, IMITYIIbC CHIIbI, MEXaHNYecKasi paboTa 1 MOLTHOCTD, ITOTEHIMAIbHast SHEPTHs TeJIa, OAHITOr0 HaJl
TIOBEPXHOCTBIO 36MJIY, OTEHIIMAIbHAS SHEPTUS CKATOH HPY>KMHBI, KHHETHUYECKas SHEPT Hsl, IOJTHAST MEXaHWIeCKast SHEPTHs, IEPHOJ ¥ 4acToTa
KoJieOaHMi, JUTHHA BOJIHEL, TPOMKOCTB 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, ITOKa3aTelIb IPEITOMIICHHS CPEIbl), P ONMCAHUH IPaBHIIEHO
TPaKTOBAaTh (PU3NUECKUH CMBICI UCHOIB3yeMbIX BEINYUH, 0003HAYCHUS ¥ €ANHUIIBI (PU3NUECKUX BEINYNH, HAXOAUTH ()OPMYITBI, CBS3BIBAIOIIHE
JTAHHYIO (PU3MUECKyI0 BETHMIHHY C IPYTUMHU BEIMYUHAMHE, CTPOUTH IPadMKM M3Y4EHHBIX 3aBUCHMOCTEH (DH3HIECKUX BEJINIHUH;

. XapaKTepH30BaTh CBOIMCTBA Tel, (pU3nNUecKre SBICHHS U IIPOLECCH, HCIIONB3YS 3aKOH COXPAaHEHUsI SHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS,
TIPUHIIT CYNIEPIIO3ULIMH CHJI, TIPHHINI OTHOCUTENbHOCTH ["anmnes, 3akoHs! HbI0TOHA, 3aKOH COXpaHEeHHS UMITYIIbCA, 3aKOHBI OTPaYKSHHS 1
TIPEJIOMIICHHSI CBETa, 3aKOHBI COXPAHEHMS 3apSI0BOTO M MacCOBOT'O YHCEI TIPH SAEPHBIX PEaKIHsX, IIPH 3TOM J]aBaTh CJIOBECHYIO (POPMYITHPOBKY
3aKOHa 1 3aITHCBIBATh €0 MaTeMaTHYEeCKOe BEIPaXKEHHE;

. OOBSCHATH (PU3MUYECKHIE TPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CHTYAIMI IIPaKTUKOOPUEHTHPOBAHHOTO XapaKkTepa:
BBISIBJISITH TIPUYMHHO-CIIE/ICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKHX IIaroB C OMOPOH Ha 2—3 N3y4eHHBIX CBOIMCTBA (DM3NYECKHX
SIBIICHUH, (PM3MIECKHUX 3aKOHOB HIIM 3aKOHOMEPHOCTEH;

. pemraTh pacy€THbIE 3a1aul (ONMPAIONIHEcs Ha CUCTEMY U3 2—3 ypaBHEHHH), UCIIONB3Ys 3aKOHBI M (POPMYITBI, CBS3bIBAIOIINE (PH3NYECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIIOBHS 3aJ1adll 3aIMCHIBATH KPATKOE YCIIOBHE, BBISBIISTH HEAOCTAIOINE WITH N30BITOUHEIE JaHHBIE, BEIOMpATh
3aKOHBI M (POPMYIIBI, HEOOXOIMMBIE JUTSl PELIeHHS, TPOBOJUTE PACUETHI U OLICHUBATH PEATNCTUIHOCTH MTOTyIeHHOT0 3HAYCHHS (PH3NIECKOH
BEJINYUHBI,

. pacrno3HaBaTh MPOOIEMBI, KOTOPhIE MOXKHO PEIIUTH IIPH IIOMOIIN (PU3MUYECKUX METOJIOB, HCIIONB3Ys ONMCAHUE UCCIIeI0BAHMs, BBIICTIATh
MIPOBEPsIEMOE TIPEIIOI0KEHUE, OLICHHUBATh MPABHIILHOCTH MOPSAKA MPOBEICHHS UCCIEIOBaHUS, AEaTh BEIBO/IBI, HHTEPIPETUPOBATH PE3YIIbTATHI
HAOJIFOICHUI U OIBITOB;

. TIPOBOJIUTH OITBITHI TT0 HAOJIOICHUIO (PU3HUYECKHX SIBIIEHUH WM (U3MIECKIX CBOMCTB Tel (M3ydeHne BTOporo 3akoHa HeloToHa, 3aKkoHa
COXpaHEHUsI HEPTHH, 3aBHCHMOCTB TepHoja KoeOaHHi MPYKUHHOTO MasITHIKA OT MacChl Ipy3a U JKECTKOCTH MPY)KUHBI ¥ HE3aBHCHMOCTB OT
aMIUTUTYIBI MaJIBIX KOJIeOaHMUH, IPSMOITMHEITHOE pacpOCTpaHeHUE CBETa, pa3iiokeHHe OEJIOoro CBeTa B CHEKTp, H3y4eHHEe CBOWCTB M300pake HUS B
TUTOCKOM 3€pKaJjie ¥ CBOMCTB N300pa)KeHHs IpeIMeTa B COOMparoiel JIMH3e, HaOJI0/IeHNe CILIOMIHBIX U IMHEHYaThIX CIEKTPOB U3ITyIeHHs):
CaMOCTOSITENILHO COOMPATh YCTAHOBKY M3 M30BITOYHOr0 Habopa 000pyI0BaHMs, OIHCHIBATH XOJ ONBITA U €TI0 PE3YIbTaThl, ()OPMYIUPOBATH BHIBOJIbI;

. MIPOBOAUTH PH HEOOXOAMMOCTH CEPHIO PSIMBIX H3MEPEHHUH, OIPENesssl CpeiHee 3HaYCHUe N3MEePsIeMoii BeTnanHbI (HOoKycHOe
paccrosiHue cobuparonieii TMH3bI), 000CHOBBIBATH BBIOOP criocoba n3MepeHus! (M3MEepHUTENIBHOrO prudopa);
. MPOBOAUTH HCCIICOBAHNE 3aBHCUMOCTEN (QM3NUECKUX BEIUYMH C UCTIOIb30BAHHEM IIPSMBIX H3MEPEHHUI (3aBHCHMOCTD IIYTH OT BpEeMEHU

IIPY PaBHOYCKOPEHHOM JIBH)KCHUH 0€3 HaualIbHOH CKOPOCTH, MepHozia KoneOaH!i MaTeMaTHYeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTriia
OTpa)KEeHUs CBETA OT yIJla MaJeHHs M yrila IPeJIOMIICHHS OT yrila NajeH!s): IVIAHUPOBATh UCCIIEIOBAaHUE, CAMOCTOSITENILHO COOUPATh YCTAHOBKY,
(bUKCHPOBaTh Pe3yNIbTaThl HOTYYEHHOH 3aBUCUMOCTH (PM3UYECKUX BEIMYMH B BUZIE TAOIMI] U Ipad)MKOB, AENIaTh BHIBOJBI 110 PE3yJIbTaTaM
HCCIIEI0BAHMS;

. [IPOBOJIUTH KOCBEHHbIE N3MEPEHNUS (PU3HMUYECKUX BENUUYMH (CPEeHSA CKOPOCTh U YCKOPEHHE TeJla IPU PABHOYCKOPEHHOM JIBHXKEHUH,
YCKOpEHHE CBOOOIHOrO MaAeHNUs, )KECTKOCTD MPYKHHBI, KOA()QULUEHT TPEHHs CKOJILKEHHS, MEXaHHYecKask paboTa U MOLHOCTb, YAaCTOTa U Mep O
KOJIeOaHMH MaTeMaTHYECKOro U IPY)KUHHOTO MAsTHUKOB, ONTHYECKAsk CHJIa COOMPAIOILEH JIMH3bI, PaJIMOAKTUBHBINH (POH): INIAaHUPOBATH U3MEPEHHMS,
co0MpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIIOIHATh H3MEPEHUS, ClIeys NPEAI0KEHHOH HHCTPYKIINH, BBIYUCIIATH 3HAYCHUE BEJTUYMHbBI U
aHAJIM3MPOBATh MOMYUCHHBIE PE3YAbTAThl C YIETOM 3aaHHON MOrPELIHOCTH U3MEPEHUIH;

. coOI0IaTh MpaBUila TEXHUKH 0€30MacHOCTH MPHU paboTe ¢ 1abopaTopHbIM 000pY/I0BaHHEM;

. pas3inuyaTh OCHOBHbIE NPU3HAKH U3YYEHHBIX (PU3MUECKNX MOZENEeH: MaTepHalibHas TOUKa, a0COIIOTHO TBEPJOE TEJIO, TOUSHYHBIH HCTOYHHUK
CBeTa, JIy4, TOHKAsl JIMH3a, [UIaHeTapHast MOZIENIb aTOMa, HYKJIIOHHAS MOJIelIb aTOMHOT0 S/1pa;

. XapaKTepU30BaTh MPUHLIUIBI I€HCTBUS U3YYEHHBIX IPHOOPOB U TEXHUYECKUX YCTPOUCTB € ONOPOM HA MX OMUCAHUSA (B TOM YHCIE:

CIUJIOMETP, AATYHUKH ITOJIOKEHHMS, PACCTOSIHUSA M YCKOPEHHMS, PAaKeTa, 9X0JIOT, OUKH, IEPUCKOII, (hOToannapar, ONTHYECKUE CBETOBO/IBI, CIIEKTPOCKOII,
JTO3UMETP, Kamepa BuiibcoHa), HCIONb3Ys 3HAHHS O CBOMCTBAX (PM3MUESCKUX SIBICHUI U HEOOXOAUMbIe (HU3MUECKHE 3aKOHOMEPHOCTH;

. UCHOJIL30BAaTh CXEMbI M CXeMAaTHYHbIE PUCYHKH U3YYEHHBIX TEXHHYECKUX YCTPOHCTB, U3MEPHUTEIBHBIX NPHOOPOB U TEXHOIOTMYECKHUX
MPOLIECCOB IPY PEIICHUN y4eOHO-IPAKTHYECKUX 3a/1a4, ONTHYECKHE CXEMBI JUISl HOCTPOSHHS M300pa)KeHHUH B INIOCKOM 3epKajie ¥ COOMparoLei
JIMH3E;

. MPUBOIUTD IIPUMEPHI (HAXOAUTH HHPOPMALHIO O IIPUMEpax) MPAKTUYECKOrO UCIIONB30BaHUs (PU3NUECKUX 3HAHUH B TOBCEIHEBHOM XKU3HU
JuIs obecrieyeHus: 6e30MacHOCTHU MPU 00PAILEHUH C IPUOOPaMU U TEXHUYECKUMH YCTPOHCTBAMHE, COXPAHEHHUS 310POBbS U COOJIIO/ICHHS HOPM
9KOJIOTMYECKOTO MOBEJCHHS B OKPY)KaIoLIeH cpene;

. OCYILECTBIIATh OUCK MH(popManuu Qusnydeckoro conepkanus B VIHTepHeTe, caMoCTOATEIbHO HOPMYIUPYS ITOM CKOBBIH 3a1poC, HAXOAUTh
YT OMpeJeTIeHHs] JOCTOBEPHOCTH ITONY4E€HHOH MH(POPMAIMK Ha OCHOBE MMEIOIUXCS 3HAHUIT U JOTIOJIHUTEJIBHBIX HCTOYHHKOB;
. UCIOJIB30BaTh PH BHITIOTHEHNH YUeOHBIX 3aJaHUi HAyIHO-MOMYJISIPHYIO JTUTEPATYPy HU3NUECKOTO COACPIKAHUS, CIIPABOYHbIE

MaTtepHalibl, pecypchl ceTH MIHTepHeT, BlajieTh NpuéMaMi KOHCIIEKTHPOBAHUS TEKCTa, MPpeoOpa3oBaHus HHPOPMAIIUK U3 OTHON 3HAKOBOW CHCTEMBI
B JIpYT'y10;

. co3/1aBaTh COOCTBEHHbBIE IMCEMEHHBIE U YCTHBIE COOOIICHUs Ha OCHOBE MH(OpPMAILIMK U3 HECKOIBKUX UCTOYHHKOB (PM3UUECKOTO
colleprKaHusl, MyOJIMYHO MPEACTABIATH PE3YAbTaThl IPOSKTHOW MIIN MCCIIEIOBATEIbCKON JIEATEIbHOCTH, IPH 3TOM IPaMOTHO HCIIONB30BaTh
W3Y4CHHBI TOHATUHHBIN anmapaTt H3y4aeMoro paszeina (GU3uky U CONpOBOXKAATH BHICTYIDICHHE MPE3CHTAUEH ¢ YUETOM 0COOCHHOCTEH ayUTOPH U
CBEpCTH



Iloypounbiii mnan 24/25. ®usuxa-7 (24/Hen)

1

Vpokos: 2KourponbHbix: 0DU3MKa — HayKa 0 IPUPOJIE
Ypok 1

®u3nka — Hayka o nnpupoze. ABnenus npupoasl. PU3NUECKUE SIBICHUS
Ypok 2

DuU3NYECKUE ABICHUS

2

Vpokos: 2Kourponbueix: 0DU3NYECKHUE BETUUUHBI
Ypok 3

®u3nyecKre BEINYNHBI U UX U3MEPEHHE

Ypok 4

Ypok-uccnenopanue "M3mepeHue TeMepaTypsl IpU MOMOIIH KHIKOCTHOT'O TEPMOMETpa U AaTYMKA TeMIepaTypbl”

3

Vpokos: 2KonrponsHbix: 0ECTECTBEHHO-HAYUHBIN METOJ1 TO3HAHUS

Ypok 5

Kak ¢usuka u qpyrue ectecTBeHHbIE HAYKH U3Yy4aloT Mpupony. EcrecTBeHHOHayuHBIM MeTo/ To3HaHus. Onrcanue
(hM3HYECKUX SBJICHUH C TOMOIIBIO0 MOJIeNei

Ypok 6

Ypok-uccnenoanue "IIpoBepka rumoresbl: JaTbHOCTh MOJIETA MIAPHKA, MYIIEHHOTO TOPH30HTAIBHO, TeM 0OJIbIle, YeM OOJbIIe
BBICOTA ITycKa"

4

Vpokos: 1Kourponbasix: 0CTpoeHUE BElleCTBa

Ypok 7

Crpoenue BeniectBa. OMBITHI, TOKA3hIBAIONIHME AUCKPETHOE CTPOCHHE BEIIECTBA

5

Vpokos: 2Konrponsueix: 0[[BIDKEHIE W B3aMMOJICHCTBUE YACTHI] BEIIIECTBA

Ypok 8

I[BI/I)KGHI/IG JacCTHIl BE€IICCTBA

Ypok 9

VYpox-uccnenoanue «ONBITH 10 HAOIIOAESHHUIO TETIJIOBOTO PACIIMPEHUS Ta30B)

6

Vpokos: 2Kourponbabix: 0ATperaTHpie COCTOSIHUS BEIIECTBA

Ypok 10

AFpeFaTHbIG COCTOsSHHNA BEIICCTBA

Ypok 11

B3anMocBs3b MEXTy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX COCTOSIHUSX M HX aTOMHOMOJICKYJISIPHBIM CTPOCHHEM.
OCOOCHHOCTH arperaTHhIX COCTOSTHHH BOJIBI

7

Vpokos: 3Konrponsasix: 0MeXaHHIEeCKOe IBHKCHIE

Ypok 12

MexaHnuueckoe JBHKeHue. PaBHOMEpHOE U HEpaBHOMEPHOE IBUYKEHHE

Ypok 13

Cxkopoctb. Equauim! ckopoctn

Ypok 14

Pacuer nyTi ¥ BpeMeHU ABMIKEHUSI

8

Vpokos: 4Kourponsusix: 0MTHEpIIHS, Macca, IIOTHOCTh

Ypok 15

Wueprus. 3akoH nHeptny. B3anMmoseicTBie Ten Kak MPUYrHA N3MEHEHHS] CKOPOCTH JIBMYKCHHUSI TEJ

Ypok 16

IInoTHOCTH BemiecTBa. Pacuer Macchl u 00BEMa TelIa o €ro MI0THOCTH

Ypok 17

JlabopaTtopHas pabota «OnpeneneHne IIOTHOCTH TBEPIOTO TEIay

Ypok 18

Pemrenue 3agau no teme "IliorHocTs Bemecrsa"

9

Vpoxos: 12Kourpomsaeix: 1Cumna. Bugsl cu

Vpok 19

Cua Kak xapakTepucThka B3aumozencTBus Ten. Cuna ynpyroctu. 3akoH ['yka

Vpok 20

JlabopartopHas pabota «/3ydeHne 3aBUCHMOCTH pacTshkeHuUs (IedopMaii) NPy KUHBI OT MPHIOKEHHOH CHITBI»

Ypok 21




SIBnenne tarorenus. Cuma TSHKSCTH

Ypok 22

CBsI3b MEX1y CUJION TSDKECTH U Maccoil Tena. Bec tena. Pemenue 3anau no teme ""Cuiia Tspxectn”

Ypok 23

Cuita TSOKSCTH Ha JAPYyrux mjiaHeTax. duznueckue XapaKTCPUCTUKHU TIJIAHET

Ypok 24

I/IsMepeHHe CHIIL. I[I/IHaMOMeTp

Ypok 25

Croxenue JBYX CHUJI, HAITPABJICHHBIX 110 OI[HOI>'I l'[pSIMOfI. PaBHOI[eﬁCTByIOIHaS[ CUi

Ypok 26

Pemienue 3aa4 no reme "PaBHoneiicTBytomast cui”

VYpok 27

TpeHMe CKOJIBXXCHUS U TPEHUEC TTOKOSL. TpeHHe B ITPUPOJC U TCXHUKE

Ypok 28

JlabopatopHas pabota «M3yueHne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHSI OT CUJIBI IaBJICHUS U XapakTepa
COMPHKACAIONIMUXCS TOBEPXHOCTEH»

Ypok 29

Pemenwne 3amau mo Temam: «Bec tenay, «I'paduueckoe nuzobpakerue cuiny, « Cuitbl», «PaBHOACHCTBYIOIIAS CHIDY

Ypok 30

KonTtponsHas pabota mo temam: «MexaHHUECKOE NBHIKEHHEY, «Macca, IIoTHOCThY, «Bec Tenay, «['paduyeckoe
n3obpakeHue cuiy, «Cuib

Kp

CeepHyTb 7

10

Vpokos: 4Kourponbusix: 0J{aBnenue. Ilepegada naBneHust TBEpABIMU TEIAMHU, KUAKOCTSIMU U Tra3aMu

Ypok 31

Jasnenne. CiocoOb! YMEHBIICHNUS M YBENUYICHUS TABJICHUS

Ypok 32

Pemenue 3anau no reme "JlaBnenue TBepabIX Ten"

Ypok 33

JlaBneHue rasza. 3aBUCHMOCTB JJABJICHUS Ta3a OT 00bEMa, TEMIIEPATyPhI
Ypok 34

[Tepenaua gaBnenust TBEPABIMU TeNIAMU, KUAKOCTSIMHU U Ta3amu. 3akoH [lackans
11

Vpoxkos: SKonrponbusix: 0/]aBIICHHE KUIKOCTH

Ypok 35

JlaBreHue B )KHIKOCTH ¥ Ta3e, BEI3BAHHOE JIEHCTBUEM CHUIBI TSDKECTH
Ypok 36

Pemenne 3amau o teme «JlaBieHne B )KHAKOCTH | Tase. 3akoH [lackaisy
Ypok 37

Coolmaroniiecs CoCyibl

Ypok 38

[MuppaBiamueckwnii mpecc

Ypok 39

Manowmetpsi. [ToprrHeBOH KUIKOCTHBIA HACOC

12

Vpokos: 6Kourponbshbix: 0ATMOC(epHOE TaBICHHE

Ypok 40

Atmocdepa 3emiu. [IprauHBI CyIieCTBOBaHMSI BO3AYIIHON 000J109KH 3eMIIH
Ypok 41

Bec Bo3nyxa. ATMocepHOe naBiIcHHE

Ypok 42

Nsmepenne atMochepHoro gapineHus. OnelT Toppruesiiun

Ypok 43

3aBUCHMOCTh aTMOC(EPHOTO JABJICHHUS OT BBICOTHI HAJl YPOBHEM MOPSI
Ypok 44

Bapomerp-anepon. ATMochepHOe TaBJICHHE Ha Pa3IMYHBIX BHICOTAX
Ypoxk 45

Perrenue 3amaq no reme " AtMocdepHoe naBieHue"

CaepHyTb 1

13

Vpoxos: 8Kourponsaeix: 1J[elicTBHE MKUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEIIO
Ypoxk 46

I[ef/iCTBI/Ie JKMAKOCTH U ra3a Ha MOIpy>KEHHOC B HUX TECJIO. ApXI/IMeI[OBa cujia

Ypok 47




Pemienue 3aay no reme "Apxumenosa cuia”

Ypok 48

JlabopartopHas pabota «OnpeelieHre BBITAIKABAIOIIEH CHITBL, ICHCTBYIOIIECH HA TENO, MOIPYKEHHOE B XKHIKOCTHY

Ypok 49

Jlabopartopras pabota 1o Teme «lccnenoBanne 3aBHCUMOCTH Beca Tella B BOJIC OT 00bhEMa TOrpyKEHHOH B XKHIKOCTh YaCTH
Tena»

Ypok 50

II;maBanue Ten

Ypok 51

JlaboparopHas padora "KoHcTpyrpoBaHHe apeoMeTpa Wil KOHCTPYHPOBAHUE JIOJKH U onpeseneHne e€ rpyzonoapéMHocTr"

Ypok 52

Pemenue 3amau no remam: «llnaBanue CYHOB. BOSZ[YXOHHaBaHI/Ie», «ﬂaBJ'IeHI/IC TBEPAbIX TCII, H(HI[KOCTCﬁ " ra3oB»

Ypok 53

KOHTpOJ'IBHaSI pa60Ta 10 TCMC «I[aBJ'IeHI/Ie TBEPABIX TCII, )I(PI}:[KOCTCP'I 1 ra3oB»

Kp

CaepHyTh 3

14

Vpoxkos: 3Kourponsueix: 0PaboTa 1 MOIIHOCTE

Ypok 54

MexaHnnveckas pabora

Ypok 55

MormHocts. EquHHUILBI MOIITHOCTH

Ypok 56

Ypok-ucciaenoBanue "Pacuét MOIIHOCTH, pa3BUBaeMOM MPU MOIABEME 110 JIECTHUIIE"

15

Vpokos: SKourponbheix: 0IIpocTbie MEXaHU3MBI

Ypok 57

ITpocTeie Mexanu3Mbl. Peiyar. PaBHoBecHe cuil Ha pblyare

Ypok 58

Prruaru B TexHuke, ObiTy U ipupoe. JlaboparopHas pabota «lccnenoBanue yciioBUN paBHOBECHS phluaray

Ypok 59

Pemenue 3ama4 1o reme «Y CI0BHSI pABHOBECHUS PhIYaray

Ypok 60

Koaddunuent nonesnoro neiicreus mexannusma. Jlabopatopras padora «M3mepenne KI1J1 HakiIOHHOHN MIIOCKOCTH

Ypok 61

Pemenue 3anau o reme "PaGora, morHocts, KIT/"

16

Vpokos: 4Konrponsueix: 1Mexannueckast SHEPTHUs

Ypok 62

Mexanudeckast OHEPIus. Kunernueckas u IMMOTCHIMAJIbHas SOHEPI'Usd

Ypok 63

3aK0H COXpaHEHUS] MEXaHUYECKON YHEPI i

Ypok 64

YPOK-3KCIIEPUMEHT 110 TeMe ""DKCIIePUMEHTAIILHOE OIpeIe/ICHHE W3MEHEHHSI KHHETHIECKON U TIOTCHIIMAIBHON 3HEPTHH MTPH
CKaThIBAaHMU TeJIa 110 HAaKJIOHHOU IIJIOCKOCTH"

Ypok 65

KonTtponpHas pabota 1mo teme «Padbota U MOITHOCTh. DHEPTHS»

Kp

Vpokos: 3Kourponsusix: 0II0BTOpeHNE W3y4EHHOTO

Ypok 66

PesepBHbIi ypok. Pabota ¢ Tekctamu no Teme "MexaHndeckoe JBUKeHHe"

Ypok 67

PesepBHbIii ypok. Pabota ¢ Tekctamu no Teme " JlaBieHue TBEPIABIX T, KHUJIKOCTSH U ra3oB"

Ypok 68

PeseprubIit ypok. Pabota ¢ Tekcramu o Teme "Pabora. MomuocTs. DHeprus”

IToypounsiii mnan 24/25. ®usuxa-8 (24/Hen)

1

YpokoB: 7KOHTpOIBHBIX: OCTpoeHHe M CBOMCTBA BEIIECTBA

Ypok 1




OCHOBHBIC OJIOKECHHS MOJ'ICKy.]'ISIpHO-KPIHeTPI‘-IeCKOfI TCOPHU 1 X ONBITHBIC ITOATBCPKACHUSA

Ypok 2

Macca 1 pa3mep aTOMOB ¥ MOJIEKYJI

Ypok 3

Mogenu TBEPAOro, KUAKOIO H ra3000pa3HOro COCTOSIHUH BelIecTBa

Ypok 4

OOBsicHEeHUE CBOMCTB TBEPIOTO, )KUIKOTO U ra3000pa3HOro COCTOSHHHN BEIIECTBA HAa OCHOBE MOJIOKEHHH MOJIEKYIISIPHO-
KHHETUYECKON TeOpHU

Ypok 5

Kpucramnmmyeckue u amopdHbIe Tena

Ypok 6

CMaunBaHMe ¥ KamUUIIPHOCTh. [I0BEpXHOCTHOE HATSHKEHUE

Ypok 7

TennoBoe pacHIpeHne U cKaTrue

CBepHYTSH 2

2

Vpokos: 21Kourponbhsix: 1 TenaoBsie mpo1eccs

Ypok 8

Temmnepatypa. CBs3b TEMIEpPATyphbl CO CKOPOCTHIO TETJIOBOTO JIBUKEHHUS YaCTHI]
Ypok 9

Buytpenssis sneprusi. CiocoObl H3MEHEHUSI BHYTPEHHEH SHEprin
Ypok 10

Buas! Temionepenaun

Ypok 11

Ypok-koH(epennus "IIpakTHIecKoe UCTIONB30BaHNE TEIUIOBLIX CBOMCTB BEIIECTB M MATEPHAJIOB B IENIAX dHEprocoepekeHus "
Ypok 12

KonuuecTBo TennoTel. Y aenbHas TEIIIOEMKOCTh

Ypok 13

YpaBHeHHUE TeII0BOro Oananca. TemmooOMeH W TEIIOBOE PABHOBECHE
Ypok 14

JlaGopaTopHas pabora "HccienoBanue sSiBJICHUS TEII0O00MEHA ITPH CMEIMBAHUY XOJIOAHON U TOpSYei BOIbI"

Ypok 15

Pacuer xonmnuecTBa TCIIJIOTHI, HCOGXO,Z[I/IMOFO JUIA HArpeBaHus TEJ1a U BhIACIIIEMOI'0 UM IIPU OXJIAXXKACHUN

Ypok 16

JlaGopaTopHas pabora "Ormnpe/eneHue yueiabHOH TeI0eMKOCTH BelecTBa"

Ypok 17

DHeprus TOINBA. Y IeJbHAS TeIIOTa CTOPAHUS

Ypok 18

IInaBmenune u OTBEPACBAHUC KPUCTAJIJIMYCCKUX TEII. Y,Z[CHI)Ha}I TCINJIOTA IIJIaBJICHUA

Ypok 19

JlaGopaTopHas paborta "OmnpeneneHue yaeabHON TeIUIOTHI IIaBJICHHS JTbaa"

Ypok 20

[TapooOpaszoBanue u koHaeHcanus. Mcmapenne

Ypok 21

Kunienne. Y penbHas Termmora napooOpa3oBaHus H KOHICHCAIINN. 3aBHCUMOCTh TEMIIEPAaTyphl KUIIEHUS OT aTMOC(HEpHOT0
JIaBJICHUS

Ypok 22

Bnaxaocts Bo3nyxa. JlaboparopHas pabota "OmnpeieneHre OTHOCUTENILHON BIaKHOCTH Bo3Iyxa"

Ypok 23

Pemenue 3a7a49 Ha onpeneyeHue BIAKHOCTA BO3TyXa

Ypok 24

[TpuHIUTIEI pabOTHI TEITOBBIX IBUTATENeH. [lapoBas TypOvHa. J[BUTaTenb BHYTPEHHETO CrOPaHUs

Ypok 25

KIIJI rermoBoro aeurarens. TennoBsle ABUTATENN U 3aIIUTa OKPYXKAIOMIEH Cpepl

Ypok 26

3aKOH COXpaHEHMs U IPEBPAILEHHs] SHEPIUH B TEIJIOBBIX Ipolieccax

Ypok 27

[ToxmroroBka K KOHTpOJILHOW pabote 1o TeMe "TerioBsle SBICHNS. MI3MEHEHUE arperaTHbIX COCTOSHHI BemecTBa"

Vpok 28

KOHTpOJ'IBHaH pa60Ta o Teme "TernoBele ssBnenus. M3aMeHeHne arperaTHbIX COCTOSIHU I Bemecma"

Kp

CepHyTh 16

3

Vpokos: 7Kourponsabix: 0JIEKTPHUECKUE 3apsbl. 3apsyKEeHHbIE Tela U MX B3aUMOJEHCTBUS

Ypok 29

3J'IeKTpI/I3aLII/I$[ TCII. I[Ba poaa SJICKTPUICCKUX 3apsaa0B




Ypok 30

Ypok-uccnenopanue "DeKTpu3alus TelI HHAYKIMEN U IpU CONPUKOCHOBEHUH"

Ypok 31

B3anmogelicTBue 3apsbkeHHbIX Ted. 3akoH Kynona

Ypok 32

aﬂeK’I‘pI/I‘{eCKOC I10JIC. Hanp;mceHHocn, QJICKTPUYICCKOr'O ITOJIs. HpI/IHIII/IH Cynepro3uuumn 3JICKTPUICCKUX nojeu

Ypok 33

Hocurenu anexrpuyeckux 3apaaoB. DneMeHTapHbli 3apsa. CTpoeHne aTroMa

Ypok 34

ITpoBOAHUKY U JUIEKTPUKH. 3aKOH COXPAHEHUS MIEKTPUIECKOro 3apsiia

Ypok 35

PenieHue 3a1a4 Ha IPUMEHEHNE CBOUCTB JJIEKTPUYECKUX 3apsiOB

CBepHYTSh 2

4

Vpokos: 20KonTponsHeix: 1110CTOSHHBIN 271E€KTPUYECKUI TOK

Ypok 36

DNEeKTPUUIECKUi TOK, YCIOBUS €r0 CyIIecTBOBAHUS. VICTOUHHUKH 3JIEKTPHUECKOT0 TOKA
Ypok 37

JleicTBUS RIIEKTPUYECKOTrO TOKA

Ypok 38

Ypok-uccnenopanue "JlefcTBIE 3IEKTPUUECKOro MOJIsl HA MPOBOJHUKH U TMAJICKTPUKH"
Ypok 39

DJIEKTpUYECKUN TOK B METAJLIAX, JKUAKOCTAX U ra3ax

Ypok 40

DJieKTpudecKast Lienb U €€ COCTaBHbIE YACTH

Ypok 41

Cuna toka. JlabopatopHas pabota "M3mMepeHue u perynupoBaHue CHIIbI ToKa"

Ypok 42

OnexTpudeckoe HanpsbkeHne. BomsTMerp. Jlabopatoprast pabora "V3MepeHne i perynupoBaHue HampshKeHUs "

Ypok 43

ConpoTuBJeHNE MPOBOIHUKA. Y IETHHOE COMPOTHBIICHNE BEIIECTBA

Ypok 44

JlaGopaTopHas paboTta "3aBUCHUMOCTb MJIEKTPUUYECKOr0 COMPOTHUBIICHHUS IPOBOAHUKA OT €r0 JUTHHBI, IIJIOIIA U ITOTIEPEYHOr0
CeYeHHs 1 MaTepuaia"

Ypok 45

3aBUCHMOCTD CHJIBI TOKA OT HamnpsbkeHus. 3akoH Oma JUIsl y9acTKa IenH

VYpok 46

JlaGopaTopHas pabora "HccienoBanre 3aBUCUMOCTH CHITBI TOKQ, HIYIIETO Yepe3 pe3UCTOp, OT CONMPOTHRIICHUS PE3UCTOpa H
HaIpsDKeHUsI Ha pe3ucTope”

Ypok 47

HOCJ’IGI[OB&TGJIBHOC 1 NapaJiICJIbHOC COCTUHCHU IIPOBOTHUKOB

Ypok 48

JlaGopaTopHas pabora "[IpoBepka mpaBuiIa CIOXKEHUS HANPSDKEHUH TIPH ITOCTISIOBATEILHOM COSIMHEHUH JIBYX PE3HCTOPOB"

Ypok 49

JlaGopaTopHas pabora "[IpoBepka mpaBwiIa JJIsl CHIIBI TOKA TTPH HapalIeIbHOM COSAMHEHUU PE3UCTOPOB"

Ypok 50

Pemenne 3ana4 Ha npuMeHeHne 3akoHa OMa IS pa3IMdaHOr0 COEAMHEHUS IIPOBOTHUKOB

Ypok 51

PaboTa 1 MOIITHOCTH JIEKTPUIECKOro Toka. 3akoH Jlxoyisi-JIeHma

Ypok 52

JlaGopaTopHas pabora "OnpeneneHue paboThl B MOITHOCTH 3JICKTPHIESCKOro TOKa"

Ypok 53

DNeKTpUIecKue EeNH U MOTPEeOUTEIH AIeKTpuiIecKor sHeprun B ObiTy. KopoTkoe 3aMbIkanme

Ypok 54

[MoaroroBka K KOHTPOIBHOM paboTe Mo TeMe "IIeKTpuUecKue 3apsabl. 3apsHKeHHBIC Tea  UX B3auMonaeicTBus. [locTosHHBIH
AIEKTPUYECKAN TOK"

Ypok 55

KonTponsHast paboTa mo TeMe "DIeKTpUIecKie 3apsaapl. 3apsbKeHHbBIE Tella U UX B3auMoelicTBrs. [locTosSHHBIN
AIEKTPUYECKUNA TOK"

Kp

CepHyTh 15
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Vpokos: 6Kourponbrsix: 0MarHuTHBIE SIBIICHUS

Ypok 56

IloctrostHHBIE Mar HUTBI, UX B3aMMOJICHCTBUE

Ypok 57




VYpok-uccnenosanue "M3yuenue noneil NocTOSHHBIX MATHUTOB"

Ypok 58

MaruuTtHoe 1oje. MarHuTHOE IoJIe 3eMJIU U ero 3HauCHUe JJIA )KU3HHU Ha Semie

Ypok 59

OmnsIT 3pCTeI[a. MarsuTHoe 1mojie QJICKTPUYICCKOI'0 TOKA. MarsuTtHoe nojie KaTylIK1 C TOKOM

Ypok 60

[IpumMeHeHue 371eKTpOMarHuToB B TexHuke. JlJabopaTopHas padota "M3yueHue neicTBUsI MAarHUTHOO TIOJISI Ha TTPOBOJHUK C
TOKOM"

Ypok 61

DIEKTPOIBUTATEIN IIOCTOSHHOTO TOKa. VICIONb30BaHuE AIIEKTPOIBUTATENCH B TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.
JlabopaTopnas padorta "KoHcTpynpoBaHue U u3ydeHue paboThl 3JeKTpoIBUTaTENS "

CaepHyTs 1

6

YpokoB: 4KOHTpOIBHBIX: 13J‘IeKTpOMaFHI/ITHa${ WHIYKIUS

Ypok 62

OmnpiTel Papazes. 3aKoH dJIeKTpoMarHUTHOW nHAyKuu. [Ipasuiio Jlenna

Ypok 63

DnextporeHepaTop. CocoObl MONMy4YeHHUs EKTPUIECKOW dHEPTUU. DIEKTPOCTAHIIMK Ha BO30OHOBISIEMBIX HCTOYHHKAX
SHEPTUH

Ypok 64

[TonroroBka K KOHTPOIBHON padoTe MO TeMe "DIEKTPUUECKHE U MAaTHUTHBIE SIBICHUS"

Ypok 65

KonTtpomnpHas pabota 1mo teme "DNEKTpHUYECKUE U MATHUTHBIC SIBJICHUS"

Kp

Vpokos: 3Korrponsreix: 0II0BTOpEHHE N3yUEHHOT O

Ypok 66

PesepBHbIii ypok. Paborta ¢ Tekcramu no Teme "TemnioBbie siBJeHUS"

Ypok 67

PesepBHblii ypok. Pabota ¢ Tekcramu 1o Teme "[1ocTOSHHBIN AJIeKTPUYECKHiA TOK'

Ypok 68

PesepBHbIii ypok. Paborta ¢ Tekctamu 1o Teme "MarauTHbie sSiBJICHUS"

Moypo4HbIn nnaH 24/25. ®nsuka-9 (34/Hepn)

1

Vpokos: 10KouTponbaex: 0MeXaHHYeCKOe IBUYKESHHE M CIIOCOOBI €ro OIHUCaHHUs

Ypok 1

Mexanndeckoe aBrkeHne. MaTtepranpHas TOUKa

Ypok 2

Cucrema otrcueta. OTHOCUTEILHOCTh MEXAHUUECKOTO JBHKCHHUA

Ypok 3

PaBHOMEpHOE TPSIMOJTMHEITHOE JBUKEHUE

Ypok 4

HepaBHomepHOe npsmonuHeiiHoe quxenne. CpeHss 1 MTHOBEHHAs CKOPOCTh

Ypok 5

[IpssMonmHerHOE PABHOYCKOPEHHOE IBHXKCHUE. Y CKOPEHUE

Ypok 6

CKOpOCTh MPSMOIMHEHHOT0 PaBHOYCKOPEHHOTO MBIDKEHMS. [ paduk ckopocTn

Ypok 7

JlabopartopHas pabota "OnpeneneHre YCKOPEHUs Tena IPH paBHOYCKOPEHHOM IBIKEHIH 110 HAKIIOHHO# Tu1ockocTh"

Ypok 8

CsobOoanoe nmanenue tei. OnsiTe! [amines

Ypok 9

PaBHOMepHOE IBIIKEHHE IO OKPY>KHOCTH. [lepros n yactora oOparieHus. JInHeiHas ¥ yrioBas CKOPOCTH

Ypok 10

L{eHTpoCTPEMHUTENIbHOE YCKOPEHHE

CBepHYTb 5

2

Vpokos: 20Koutponsusix: 1B3anmonencTeue ten

Ypok 11

[IepBrrii 3akoH HeroToHa. BekTOp cnibl

Ypok 12

Bropoii 3axon HeroToHa. PaBHOAEICTBYIOIIAS CHIIa

Ypok 13




Tperuii 3axoH Herorona. Cynepno3unus cun

Ypoxk 14

Pemenue 3a1au Ha MNPUMCEHCHUC 3aKOHOB HrroTona

Ypok 15

Cuna ynpyroctu. 3akoH ['yka

Ypok 16

Pemenue 3ama4 no teMe «Cuiia ynpyroctu

Ypok 17

JlabopaTopHas pabota «OnpeeneHne >KECTKOCTH MPYKUHBD)

Ypok 18

Cuna TpeHus

Ypok 19

Pemienue 3agau no reme «Cuia TpeHUs

Ypok 20

JlabopaTopHas padota "Omnpenenenue KodQphuieHTa TpeHus CKOJIbXeHNs "

Ypok 21

Pemenne 3ama4 mo Teme "3akonsl HetoTona. Cuna ynpyroctu. Cuna tpenus"

Ypok 22

Cuta TSHKECTH M 3aKOH BCEMHUPHOI'O TATOTCHUSL. YCKOpeHI/Ie CBO60}1HOFO nmajgcHus

Ypok 23

Ypok-koHdepenuus "J{BuxkeHne Ten BOKpYT rpaButaionHoro nenrpa (ComHeunas cucrema). ['anaktuku”

Ypok 24

Pemenue 3a1au no reme "Cusa TsDKECTH M 3aKOH BCEMUPHOTO TATOTEHUS "

Ypok 25

IepBas kocMuyeckasi CKOpocTs. HeBecoMOCTh 1 Ieperpy3ku

Ypok 26

PaBHOBecHe MaTepHaIbHON TOUKH

Ypok 27

AbGcomoTHO TBEPIOE Teno. PaBHOBecHe TBEPAOTO Tema ¢ 3aKpeTIEHHOW OChI0 BpaleHus. MoMeHT cuiibl. LIeHTp TshkecTH

Ypok 28

Pemenue 3agad no reme "MowmenT cuibl. LenTp Tsoxkectn"

Ypok 29

[TonroroBka K KOHTPOIBHON padoTe 1o Teme "MexaHndyeckoe JBHKeHHe. B3aumopeiictue ten"

Ypok 30

KonTtponbHas pabota o teme "MexaHudeckoe IBKeHue. Bzanmoneiictpue Ten"

Kp

CepHyTh 15

3

Vpokos: 10KouTponbHbix: 03aKOHBI COXpaHEHUS

Ypok 31

Nmmnynse tena. Ummynbe cummbl. 3aKOH COXpaHEHUSI UMIYJIbca. Y IPYroe U HEeYNpyroe B3anMoIeHCTBIE

Ypok 32

Pemenue 3ama4d o reme "3aKoH COXpaHEHUsI UMITyJibca '

Ypok 33

Ypok-koH(epeHus "PeakTHBHOE TBUKEHUE B TIPUPOJIC U TEXHHUKE"

Ypok 34

MexaHndeckas paboTa ¥ MOIITHOCTh

Ypok 35

Pabota cuipl TSHKECTH, CHIIBI YIPYTOCTH ¥ CHITBI TPCHHS

Ypok 36

JlabopatopHras pabota «OmnpeneneHre paboThl CHIIBI TPSHHUS IPU PABHOMEPHOM ABIDKCHUH TEIA IT0 TOPU30HTATBEHOM
MTOBEPXHOCTH

Ypok 37

CBs13b 2Heprud U pabotsl. [loTeHnmansHas YHEPrHs

Ypok 38

Kunernaeckast sueprus. Teopema 0 KHHETUYECKOW SHEPTUA

Ypok 39

3aKkoH COXPaHCHHA DOHEPIUU B MCXaHUKC

Vpok 40

Ha6opaT0pHa${ pa60Ta ((I/I3y‘-IeHI/Ie 3aKOHA COXPaHCHUW SHCPIUun»

CBepHYTb 5

4

Vpokos: 7KouTtponbhbix: 0MeXxaHHYeCKHe KOJIeOaHus

Vpok 41

KonebarensHoe JABMIKCHUC U €TI0 XapaKTCPUCTUKU

Ypok 42




3aTyxa}0mHe KOJeOaHus. BBIHymHeHHBIe KoneOanus. Pezonanc

Ypok 43

MaTeMaTuuecKkuil U NPY>KUHHBIA MasTHUKU

Ypok 44

ypOK'I/ICCHeIIOBaHI/Ie «3aBHUCHMOCTD rnepuoga KoJIeOaHMH OT KECTKOCTH MPYXXUHBI 1 MACChI Tpy3a»

Ypok 45

HpeBpameHHe SHEPIruu Npu MEXaHUICCKUX KoJIeOaHHsIX

Ypok 46

JlabopaTopHas padota «OmnpeeneHne YacToThl U Mepruojia KoliebaHui NpyKMHHOTO MasTHUKA»

Ypok 47

JlaboparopHas padota «IIpoBepka He3aBUCHMOCTH IepHoAa KosebaHuH rpy3a, MOABEIIEHHOT0 K HUTH, OT Macchl rpy3a»

CBepHYTSh 2

5

Vpokos: 8Kourtponbsrbix: 1 MexaHUYecKre BOJIHBI. 3BYK

Ypok 48

Mexannueckue BoHbI. CBOHCTBA MEXaHHYECKUX BOJIH. HpO)Z[O.HI)HI)Ie 1 NTONEPCUHBIC BOJIHBI

Ypok 49

Ypok-koHdepeHnnus "MexaHuuecKkre BOIHBI B TBEpAOM Tene. CelicMuiecKkue BOITHbI"

Ypok 50

3Byk. PacipocTpaHenue u oTpaskeHue 3ByKa

Ypok 51

Ypok-uccnenoanue "HaOnroieHre 3aBHCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI"

Ypok 52

I'poMKOCTb 3ByKa U BbICOTA TOHA. AKYCTHUYECKUI pE30HaHC

Ypok 53

Ypox-koH(pepeHys "YIpTpa3ByK U HHPPa3BYK B IPUPOAC U TEXHUKE"

Ypok 54

[TonroroBka kK KOHTPOJIBHON padoTe 1Mo TeMe "3aKOHbI COXpaHEeHU. MexaHnYecKrne KoJieOaHus U BOJTHBI"

Ypok 55

KonTtponpHas pabota 1o teme "3akoHbl cOXpaHeHH. MexaHnYecKue KoieOaHus U BOJIHBI"

Kp

CepHyTb 3

6

Vpokos: 6KourponbHbix: 03JEKTPOMArHUTHOE TIOJIE M 3JIEKTPOMATrHUTHBIE BOJIHBI

Ypok 56

BHGKTPOMEIFHI/ITHOC II0JIC. BHGKTPOMaFHI/ITHHC BOJIHBI

Ypok 57

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH

Ypok 58

Ypok-koH(pepennus "lIkana 351eKTpOMarHUTHBIX BOJTH. Mcrionb30BaHME AIIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOU CBS3H"

Ypok 59

Ypok-uccnenopanue "VM3ydeHrne CBOHCTB 3JEKTPOMAarHUTHBIX BOJH C TIOMOIIBI0 MOOMIILHOTO TenedoHa"

Ypok 60

Pemrenue 3aga4 Ha ONpEACIICHUEC YaCTOThI U JJIMHEBI 3JICKTpOM3FHPITHOfI BOJIHBI

Ypok 61

DnexkTpoMarHuTHas npupoja ceera. CKOpocTh cBeTa. BorHOBBIE CBOWMCTBA CBETA

CaepuyTh |
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Vpokos: 6Kourponbabix: 03aKOHBI paCIIPOCTPAHEHIS CBETA

Ypok 62

Uctounuku ceera. [IpsimonuneiiHoe pacipoctpaHeHue ceera. 3atMenns Connua u JIlyHsl

Ypok 63

3akoH oTpaxkeHusl cBeta. 3epkasia. PelieHue 3a1au Ha MPUMEHEHHE 3aKOHA OTPAYKEHUsI CBETa

Ypok 64

[Ipenomienue cBera. 3aKOH NPETOMIICHHS CBETa

Ypok 65

[TonHOE BHYTpEHHEe OTpaxkeHue cBera. Mcrnoib30BaHuE MOJTHOI0 BHYTPEHHETO OTPaYKEHMsI B ONITUYECKUX CBETOBOJAX

Vpok 66

JlaGopaTopHas pabota "HccnenoBanue 3aBUCUMOCTH yIJIa MPEJIOMJICHHS CBETOBOTO Jy4a OT yIiia MaJcHUs Ha TPaHMIIe
"Bo3yx-cTekino""

Ypoxk 67

ypOK'KOH(l)epeHLII/IS[ "Hcnonp30BaHue IMOHOTO BHYTPCHHET'O OTPAXCHUSA: CBECTOBOJAbI, OITUKOBOJIOKOHHAs CBSI3p"

CaepHyTb 1
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Vpokos: SKourponsrbix: 0JIMH3BI U ONTHYECKHE TPUOOPHI




Ypok 68

JInu3el. OnTHYeCKast CHIIA JTUH3EI

Ypok 69

IocTpoeHne n300paskeHUH B JIMH3AX

Ypok 70

JlabopartopHas pabota "OnpeneneHre (OKYCHONO PACCTOSHHS M ONTHYECKOM CHIIBI COOMpArOIel JINH3BI"

Ypok 71

Ypok-kordepenmus "OnTHIECKHe JINH30BBIC TPHOOPHI"

Ypok 72

I'ma3 kak ontuyeckas cucreMa. 3peHue. JleeKThl 3peHust U UX KOPPEKIIHsI

9

Vpoxos: 3Kourponbubix: 0PaznokeHue 6e10ro CBETa B CIIEKTP

Ypok 73

PaznoxxeHue 6enoro ceera B criekTp. OnbiTel HetoToHa. Clo)keHME CTIEKTpalbHBIX 11BeTOB. Jlucnepcus cBera

Ypok 74

JlabopaTtopHas pabota "ONBITH 110 Pa3I0KEHUIO OEIOro CBETa B CIIEKTP U BOCHIPUSATHIO I[BETA IMPEIMETOB IIPU MX HAOIIOACHUN
4epe3 [BETOBbIE (pUIHTPhI"

Ypok 75

Ypox-nipakTHKyM "BoJHOBBIE CBOMCTBA CBeTa: AUCIEpCcUs, HHTEphEpeHIus U AU pakius”
10

Vpokos: 4KourponbHeix: 0VciyckaHue 1 MOroeHrue CBETa aTOMOM

Ypok 76

OmnsiTel Pesephopaa u nuaneTapHas MOAENb aTOMa

Ypok 77

ITocrynatsl bopa. Monens atoma bopa

Ypok 78

Wcnyckanue u nornomeHue ceera aromoM. KsanTsl. JInneliyaTsle clieKTpsl
Ypok 79

Ypok-nipaktukym "HabirogeHne criekTpoB UCITyCKaHUs "

11

Vpokos: SKourponbasix: 0CTpOEHHE aTOMHOTO siipa

Ypok 80

PanuoakTuBHOCTD U €€ BUABI

Ypok 81

Crtpoenue aToMHOro sijpa. Hyknonnast mogens

Ypok 82

PannoaxtuBHbie npeBpamenus. M3oromnel. [lepuon momypacnanga

Ypok 83

Pemenue 3anau o reme: "PagmoaktuBHbie ipeBpaieHus. [lepuon nomypacnaga”
Ypok 84

Ypok-koH(pepeHnus "PainoakTHBHBIC U3TYYCHUS B IPUPOJIC, METUITIHE, TEXHUKE"
12

Vpokos: 6Kourponbaeix: 15 1epHbIe peakunn

Ypok 85

SnepHble peakiiy. 3aKOHbI COXpaHEHMs 3aps0BOT0 U MaCCOBOT'O YHCEI
Ypok 86

OHeprus cBsi3M aTOMHBIX siaep. CBsI3b MacChl U YHEPrUU

VYpok 87

Peaxmnu cunartesa u nenenus snaep. Mcrounnku sneprun ConmHIa U 3BE31
Ypok 88

Ypok-koH(pepeHnus "SnepHas sHepreTuka. J{eHCTBrS paioaKTHBHBIX H3JTyUEHHH Ha )KUBbIC OPraHu3Mbl"

Ypok 89

[ToaroroBka K KOHTPOIBHOM paboTe Mo TeMe "INeKTPOMAarHUTHOE MMoJie. DIEKTPOMarHUTHEIC BOTHEL. KBaHTOBEIE sBieHUS"

Ypok 90

KonTponpsHast paboTa mo TeMe "DIeKTpOMarHUuTHOE MMojie. DIeKTPOMAarHuTHEIE BOHEL. KBaHTOBBIE siBIICHUS"

Kp

CeepHyTb 1

Vpokos: 12Kourponsusix: 0IIOBTOpeHNE N3Yy4E€HHOTO

Vpok 91

[ToBTOpenue, o600menne. JlabopaTopHsie paboTHI 1o Kypcy "B3anMoneiicTeue Ten"

Vpok 92

HOBTOpCHI/Ie, O606H.ICHI/IC. Pemenue PaCUYCTHBIX U KAQYCCTBCHHBIX 3a/a4 110 TEME "BSaHMOHeﬁCTBHC Ten"

Vpok 93

HOBTOpCHI/Ie, O606H.ICHI/IC. Pemenue PaCUYCTHBIX U KAQYCCTBCHHBIX 3a/a4 110 TCME "TerutoBbIe npoueccm"

Ypok 94




[ToBTOpenue, o6o0IeHNE.

Pemenue pacueTHbIX ¥ KauecTBEHHBIX 3a1a4 1o Teme "KI1J[ TennoBeix nBurarenei”

Ypok 95

IToBTOpEeHue, 06061IeHN E.

Pemenne pacueTHbIX U KadecTBeHHBIX 3a7a4 1o TeMe "KI1JI anekTpoycTaHoBokK"

Ypok 96

IToBTOpeHue, 06061IeHNE.

JlaGopaTopHble paboThl 110 Kypcy "CBeToBbIE SIBICHUS"

Ypok 97

IToBTOpeHue, 06061IeHNE.

PerieHne pacueTHBIX M KaUeCTBEHHBIX 3ajay 1o TeMe "CBeToBble siBIeHus"

Ypok 98

IToBTOpEeHue, 060061IeHNE.

Pemenune PaCUCTHBIX U Ka4CCTBCHHBIX 3a/1a4 110 TEMC "3aKOHBI COXpaHCHUSA B MexaHuke"

Ypok 99

[ToBTOpenue, o6o0IICHNE.

Paborta ¢ TekcTamu 1o Teme "3aKOHBI COXpaHEHUS B MeXaHUKe"

Ypok 100

IToBTOpeHue, 060061IIeHNE.

Pabora ¢ Tekctamu o teMe "KoneOanusa u BOJIHEL"

Ypok 101

IToBTOpEHuE, 060061IIeHNE.

Pabora ¢ Tekcrtamu 1o teMe "CBeTOBEIE SIBIIEHUA"

Ypok 102

[ToBTOpeHue, 0600IICHNE.

Pabora ¢ Tekctamu 1o Teme "KBaHTOBas U suepHas ¢puznka'
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