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MNOSACHUTEJIbBHASA 3AIINCKA

Pabouas mporpamma yue6Horo mpeamera «duszuka» Ha ypoBHE OCHOBHOTO
o01ero 00pa3oBaHus COCTaBlIEHAa HA OCHOBE TPEOOBaHUH K pe3yJibTaTaM OCBOCHUS
benepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHUS,
npeactaBieHHbix B ®I'OC OOO, B cootBeTcTBUM ¢ (denepanbHOl paboueit
IporpaMmoii mo yuebnomy npeamery «dusnkay, a Takke Ha OCHOBE (efepaabHON
paboueit mporpaMMbl BOCIIUTAHHUS.

Copepxanue mnporpamMmbl 1O (U3MKE HANPABICHO Ha YIOBJIETBOPEHUE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpPEeMSIIMXca K Oojiee TIIyOOKOMY
OCBOCHHIO (DM3MYECKUX 3HAHWUN, W Ha (HOPMHUPOBAHHME €CTECTBEHHO-HAYYHOU
rpaMOTHOCTH  oOydarommxcia. B mporpamme mo (u3uMKe  yUUTHIBAIOTCS
BO3MOXHOCTH yueOHOro mpenMera B peanusanuu TpedoBanuit ®I'OC OO0
IUTAHUPYEMBIM JTMYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOy4CHHs, a TAKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEAMETOB Ha ypOBHE
OCHOBHOTO 00111€T0 00pa30BaHusl.

[Iporpamma no ¢pu3nke ycTaHaBIMBAET pacHpeieiieHue y4eOHOro MaTepuaa
1o rogam oOydeHus (10 Kjaccam), MpejyiaraeT NpUMEPHYIO MOCIEA0BATEIbHOCTh
W3Y4YCHUS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJICPKaHUS U
y4€Te BO3PACTHBIX 0COOCHHOCTEN 00YyYArOITNXCS.

[Iporpamma 1o ¢uszuke pa3paboTaHa C LEIbI0 OKa3aHUS METOJIUYECKON
MOMOIIM YYUTENIO B CO3/IaHUU paboyeil mporpaMMbl IO y4eOHOMY TIPEIMETY .

duzrka SABISIETCS CHCTEMOOOPA3YIOIIMM JIJIsl €CTECTBEHHOHAYYHBIX YUEeOHBIX
MIPEIMETOB, MOCKOJBKY (PU3NYECKHUE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBIICHU,
M3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 PU3HUECcKoii Teorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTHHY MHUpa, MPEIOCTABISIET HauOosiee SICHbIC
0o0pasipl MPUMEHEHUST HAyYHOTO METOJa MO3HAHUS, TO €CTh CIoco0a MOTydeHUs
JIOCTOBEPHBIX 3HAHUM O MUpE.

Onna u3 TIaBHBIX 3a4a4 (U3UYECKOro OO0pa3oBaHUsi B CTPYKType 0OIero
00pa3oBaHUsl COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTU U
UHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢u3ukn Ha yrIyOJ€HHOM YypOBHE TIPEANoJiaraeT yBEpPEHHOE
BJIQJICHUE CJIEIYIOIMMU KOMIIETEHTHOCTSAMHM, XapaKTEPU3YIOIIMMU €CTECTBEHHO-
HAYYHYIO IPAMOTHOCTH:

HAy4YHO OOBSCHATD SIBJICHHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

WHTEPIPETUPOBATh JTAHHBIE W MCIIOJIH30BaTh HAYYHBIE JOKA3aTeNbCTBA IS
MOJIyYSHHS BBIBOJIOB.

Henmn wu3ydenns ¢GU3UKKM HA YPOBHE OCHOBHOrO o0OIIero ooOpa3oBaHUs
omnpenenceHsl B Konmenmuu mnpenomaBaHus ydeOHoro mpeamera «Dusuka» B
oOpazoBaTenbHbIX oOpraHuzanusax Poccuiickoit  ®Denepanuu, pearnu3yroImnxX
OCHOBHBIC  00IMIe00pa3oBaTeIbHBIE TPOTPAMMBI, YTBEPKACHHOW pEIICHUEM
Komnmerun MununcrepcTBa npocsernieHus Poccuiickoit @enepamnuu (IpoTOKoa OT 3
nekadbps 2019 r. Ne TIK-4BH).



[enun n3ydennst pU3UKU HA YIIIyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpPECAa W CTPEMJICHHS] OOYydYaloImUXCs K HAYYHOMY H3YUYEHUIO
PUPOIBI, PA3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKHUX CITIOCOOHOCTEM;

pa3BUTHE TMPEACTABICHUN O HAYYHOM METOJE MO3HAHWS U (HOPMHUPOBAHHE
MCCIIeIOBATEIILCKOTO OTHOIMICHUS K OKPYXKAIOIUM SIBIICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa M3yYCHHs] OCHOB
CTpPOCHHUS MaTepuu U QyHIaMCHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHpOBaHWE YMEHUW TPUMEHATh (U3MYECKUE 3HAHWS W HAyYHBIC
JI0KA3aTeNIbCTBA ISl OOBSICHEHUS OKPY KAIOITNX SBJICHHIA,

dbopmupoBaHUe TMPEACTaBICHUN O poid (PU3MKH [Jisi Pa3BUTHS JAPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPE/ICTaBICHUM 0 BO3MOYHBIX cdepax Oyny1ei
npodeCCUOHAILHONW  JACATEILHOCTH, CBSA3aHHOM C (U3HMKOH, IOArOTOBKAa K
JanbHeieMy 00y4eHHUIO B 5TOM HalpaBIICHNH;

dbopMHpoBaHWEe TOTOBHOCTM K JajbHEHIIEMy W3y4YeHHUIO (U3NKKA Ha
yTITyOJIEHHOM YPOBHE B paMKaX COOTBETCTBYIONIMX MPOuiieii 00ydeHuss Ha ypOBHE
cpeaHero oo1ero oOpa3oBaHusl.

JlocTmkeHne JTHX TIIeNield TporpaMmbl 10 (U3WKE HA yYPOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIIETYIONINX 3a/1ay:

NpUOOPETEHUE 3HAHWKW O JUCKPETHOM CTPOCHHM BEIICCTBA, MEXAHHMYECKHX,
TETJIOBBIX, JIEKTPOMArHUTHBIX M KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHNne YMEHUI aHAIM3UPOBaTh U OOBACHATH (PU3MUECKHUE SIBICHUS Ha
OCHOBE M3yUYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METOJIOB PEIICHUS PACUETHBIX U KAYECTBEHHBIX 3a/1a4, TPEOYIOIIUX
CO37laHUSl W HCIIOJNb30BaHUA (PU3UYECKUX MOJENEH, BKJIIOYasi TBOPYECKUE U
MPAKTUKO-OPUCHTUPOBAHHBIC 3a/1a4H;

pa3BHUTHE HKCCIEIOBATEIBCKAX YMEHHI: HAOIIONATh SIBJICHUS W W3MEPATH
(dbu3ryUecKre BEJMYMHBI, BBIJIBUTATh THIOTE3bl U MIPEJIararh SKCIEPUMEHTAIbHbBIE
CIOCOOBI UX MPOBEPKH, TUTAHUPOBATH M MPOBOJUTH OIBITHI, SKCIIEPUMEHTAIHHBIC
WCCJICIOBAHMUSI, AaHATTU3UPOBATH MOJIYIYCHHBIC TAHHBIC U JIEIaTh BHIBOJIBI;

ocBoeHHEe TpuE€MOB paboThl ¢ uHMOpManuend (GU3NIECKOTO COACpPKAHUS,
BKJIFOYasi MH(POPMAITHIO O COBPEMEHHBIX JOCTHKEHUAX (PU3UKH, UHTEPIPETAU U
KPUTHYECKOE OIICHUBaHUE MHPOPMAIIHH;

3HAKOMCTBO €O cdepaMu mpodecCUOHATBHON AESTEIbHOCTH, CBA3aHHBIMU C
bu3KMKO, U COBPEMEHHBIMU TEXHOJOTHUSAMH, OCHOBAHHBIMM HA JOCTHUKEHUSX
(bu3nUecKoil HayKH.

Ha uzydenue ¢puszuku (yriyOaEéHHBIA yPOBEHB) HA YPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBaHust OTBOAUTCS 272 4vaca: B 7 kiacce — 68 yacoB (2 vaca B Heaeno), B 8
kiacce — 102 gaca (3 gaca B Heneno), B 9 kiacce — 102 vaca (3 yaca B Hesiedio).

Peanuzanus ecrecTBeHHO-HAyYHOW HAMNPABICHHOCTH pabouel MporpaMMbl
yueOHoro npeamMera « Pu3nkay OCyIIeCTBISETCS C UCTIOIb30BaHUEM 000PYI0BaHUS

mkoJibHOrO KBantopuywma.



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. @®usuka v €€ poJib B NO3HAHUU OKPY KaI0IIero Mupa.

®dusnka — Hayka O npupoje. SBiIeHUS TPUPOIBI (PJIEMEHTHI COJIEpPIKaAHMUS,
BKJIIOYAIOIIME MEXIpPeAMETHbIE CBsA3M). Dusznueckue SBJICHUS: MEXaHUYECKHUE,
TEIUIOBBIE, JIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuyuHbl. PasmepHocTs. EnunHuibl (U3NUECKUX BEIWYUH.
U3mepenue ¢Qusnyeckux BeauuuH. OTaloHbl. Pusuueckue npubopsl. llena
nenenwnsi. [lorpemHocth n3Mmepenuid. [IpaBuna 6e3omacHoro Tpyna npu padbote ¢
nabopaTopHbIM 0o0opynoBaHueM. MexayHapoaHas cucrema enuHuil. I[lepeBon
BHECUCTEMHBIX eIMHUIl B equHUIBI CH.

Kak ¢u3uka u 1pyrue ecTeCTBEHHbIE HAYKH U3y4aloT npupoy. EctecTBenHo-
HAay4YHBI METOJ TO3HAHUA: HaOMIOJeHUEe, TOCTAaHOBKA HAYYHOrO BOIMPOCA,
BBIJIBUKCHUE THIIOTE3, OKCIEPUMEHT 10 TMPOBEPKE THIOTE3, OOBSICHECHUE
HaOmoaemoro sieieHus. Onucanue GU3NIeCKuX SBICHUM ¢ TOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

MexaHnueckue, TEMIOBBIE, JEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
SABJICHUS.

dusnueckre NpPUOOPHI U Tpolieaypa MPSMbIX HU3MEPEHUN aHAJIOTOBBIM H
U (POBBIM TPUOOPOM.

Jlabopamopnsie pabomul u onvimol.

OnpeneneHue UeHbI eJIeHUS MIKaIbl U3MEPUTEILHOTO TPUOOpa.

N3mepenune pacCTOSHAMN.

W3mepenue mnomany U o0bEMa. MeTo maneTku.

N3mepenue BpeMeHU.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO Tea.

Onpenenenue pazMepoB MalbIX Tel. MeTon psaoB.

[IpoBeneHrne wHCCAENOBAHUS IO IPOBEPKE THUMOTE3BI: NAIBHOCTH IOJIETA
[IapuKa, MmyneHHOT0 TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIBIIE BBICOTA MTyCKa.

Paznen 2. IlepBoHayasibHbIEe CBEICHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl U mMacchl. ONBITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBixxenne dacTtul BemlecTBa. CBS3b CKOPOCTH JBUXKEHUSI YACTHUI[ C
temriepatypoil. bpoynoBckoe aBmxenue. [dubdysus. BzaumopeiicTBue uactuil
BEILIECTBA: MTPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHbl€ COCTOSIHMSI BEUIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH U TBEPJBIX
(KkpucTamindeckux) Teia. B3auMocBsi3b MEXKIy CBOWCTBAMU BEIIECTB B Pa3HbBIX



arperaTHbIX COCTOAHHAX WU MX ATOMHO-MOJICKYJIAPHBIM CTPOCHUCM. OcobeHHOCTH
arperaTHbIX COCTOSIHUH BOJBI.

Jemoncmpayuu.

Habntonenue 6poyHOBCKOTO ABUKEHUSL.

Ha6nronenue nuddyszun.

HabGmronenue sBieHnii, 0ObICHIIOMMXCS MPUTSHKEHUEM UM OTTaJIKUBAHUEM
YacTUIl BEILIECTBA.

Jlabopamopnsie pabomul u onvimol.

Ornenka quaMeTpa aToMa METOZOM PSIIOB (C UCTIONBb30BaHueM (pororpadmii).

OneITHl IO HAOJIOJIEHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.

OnpIThl IO OOHAPYKEHUIO EHCTBUS CUIT MOJIEKYJISIPHOTO TPUTSKEHHUS.

Pa3nen 3. /IBuskeHue U B3aUMO/IeliCTBHE TeJl.

Mexannueckoe pgeuxeHue. Ilyte u nepememienne. PaBHOmMepHOE U
HEpaBHOMEpHOEe JABWKeHHe. CBOOOJHOE MaJeHUE Kak MpUMEp HEPaBHOMEPHOIO
nekeHust ten. CkopocTb. CpenHsis CKOPOCTh MPH HEPABHOMEPHOM JBUYKECHHH.
Pacuér nmyTu 1 BpeMEeHU JBUKCHUA.

['paduku 3aBUCMMOCTEM BEJIWYWH, OMNMUCHIBAIONIMX JABMXKeHue. OOiue
NOHATUST 00 OTHOCHTENBHOCTH JABMXKEHUS. CIOXKEHHE CKOPOCTEH I Tel,
JBWKYIIUXCS MApAJLICIIBHO.

SIBneHue wWHepiuU. 3aKOH WHEpUMHM. B3ammoneilcTBue Ten Kak INpUYMHA
W3MEHEHUSI CKOPOCTH JBWKEHMS Tell. Macca Kak Mepa MHEPTHOCTH Tella B
MOCTyNareabHOM JBMKEHUHM. [LnoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C
KOJMYECTBOM MOJIEKYJ B eauHuile o00bEma BemiectBa. (CMecH U CIUIABBI.
[ToBepXHOCTHAsI U JIMHEWHAS IUIOTHOCT.

Cuita Kak XapakTepucThka B3auMozaeicTBHs Tesl. Cuila ynpyroctd M 3aKOH
['yka. M3Mepenne cuiibl ¢ MOMOIIBIO AUHAMOMETpPA. SIBIIEHUE TITOTEHHS U CHJIA
TskecTH. Chlla TSKECTH Ha ApYyrux manerax. Bec tena. HeecomocTs. Crioxenune
CWJI, HAPABJIEHHBIX MO OJHOW mpsiMoi. PaBHoneicTBytomas cui. Cuiia TpeHusl.

TpeHue CKOIBXKEHUS W TPEHHE IOKOs, BSI3KOoe TpeHue. TpeHwe B Npupoae u
TEXHUKE.

Hemoncmpayuu.

HaOnronenne MexaHU4eCKOro ABUKEHHUS Tea.

N3mepenune cKopoCcTy MPSMOIUHEUHOTO ABUKEHUS.
HabGmronenue siBjeHUST MHEPIIHH.

Habnronenue nsmMeHeHust CKOpOCTH MPU B3aUMOJICUCTBUHU TeJl.
CpaBHeHHE MaccC MO B3aUMOJICUCTBHUIO TEI.

CrnoxeHue cuJl, HallpaBJICHHBIX 110 OJTHOM ITPSMOM.
Jlabopamopnsie pabomol u onvimol.



OnpeneneHue CKOPOCTH PABHOMEPHOIO JIBH)KEHHs (IIApUKA B KUIAKOCTH,
MOJIEIN DJIEKTPUUECKOTO0 aBTOMOOWIIS M TaK Jiajiee).

OnpeneneHue cpeaHel CKOPOCTU CKOJIBKEHHs Opycka WM IIapuKa I10
HaKJIOHHOM IIOCKOCTH.

OmnpeneneHue IIOTHOCTH TBEPIOIO TeNa.

OneIThl, JIEMOHCTPHUPYIOIIME 3aBHCHUMOCTh pacTshkeHus (nedopmarun)
NPY>KUHBI OT MIPUII0KEHHOUN CHUIIBI.

OnbITHI, IEMOHCTPUPYIOUIUE 3aBUCUMOCTD CUJIbI TPEHUSI CKOJIBKEHUS OT CUJIBI
JABJICHUS U XapaKTepa CONPUKACAIOIIUXCS TTIOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, KUIKOCTEN M ra30B.

Hasnenue. Cuna naBnenusi. CnocoObl yMEHbIIEHUS U YBEJIMYEHUS JIaBJICHUA.
JlaBneHnue raza. 3aBUCUMOCTb JIaBJICHHS raza oT 00bEMa u TemriepaTtypsl. [lepegaua
JaBJ€HUS TBEPABIMM TENaMH, SKUAKOCTSIMM UM ra3amu. 3akoH Ilackans.
[THeBMaTHUECKUE MAIIVHBI.

3aBUCUMOCTh  JIaBJICHHUSI  JKUJKOCTH  OT  DJIYOMHBI  TOTPYKECHUS.
I'uppocraruueckuit  mapagokc. CoobOmaromuecst cocynbl. ['mapaBnuyeckue
MexaHu3Mbl. Vcnosib30BaHME BBICOKMX JABJIEHUH B COBPEMEHHBIX TEXHOJOTHSIX.
Y CTpoiCTBO BOIOMPOBOIA.

Atmocdepa 3emnn u atmocepHoe naBieHue. [IpudMHBI CyIIECTBOBAHUS
BO3yIIHONW 000souku 3emnu. OmbiT Toppuuennu. M3mepenue armochepHOTO
JaBJjeHUs. 3aBUCUMOCTb aTMOC(EPHOTO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 1151 U13MepeHus: aTMOC(HEPHOTO TABJICHHUS.

JlericTBUE KUAKOCTH M ra3a Ha NOTPYKEHHOE B HUX TEJNO. BeITankuBaromas
(apxumenoBa) cuia. 3aKkoH ApxuMesia. Y clioBU€ BOBHUKHOBEHUS BHITAIKUBAIOLIEH
(apxumenoBoii) cuibl, noarekanue. [lnaBanue ten. BozayxornnaBanue.

Hemoncmpayuu.

3aBUCUMOCTb JIABJICHMS ra3a OT TEMIEPATYphI.

[lepenaya naBiaeHUs KUAKOCTHIO U Ta30M.

Coobmraroyecst COCY/IbI.

['mapaBinuueckuit mpecc.

[IposiBneHue neicTBUsS aTMOCHEPHOTO JABIICHHUS.

Cudom.

3aBUCUMOCTb BBITAIKUBAIOIIEH CHIIBI OT 00BbEMA MOTPYKEHHOU B KHUIAKOCTb
YacTH TeJIa U IUIOTHOCTH JKHUJIKOCTH.

PaBeHCTBO BBITAIKMBAOLIEN CUJIBI BECY BBITECHEHHOM JKHIKOCTH.

VYcnoBre muiaBaHus TEN: IUIABAaHUE WA NOTPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHOIIEHMS INIOTHOCTEH TeJa U KUJIKOCTH.

Jlabopamopnsie pabomol u onvimol.



HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa MOrpyKEHHOU B
YKUJIKOCTb YaCTH TeJa.

OrnpenesieHne BBITAIKUBAIOLIECH CUIIbI, ICMCTBYIOIIECH HA TEO, MOTPYKEHHOE
B JKUJKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITATKUBAOUIECH CHJIbI, JEUCTBYIOIIEH HA TEJIO B
YKHAJIKOCTH, OT MACCHI TeJa.

OnbITel, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  BBITAJKUBAIOIIEH  CHUJIBI,
JEUCTBYIOLIEH Ha TEJO B JKUJKOCTU, OT 00bEMA MOTPYKEHHOU B KUAKOCTh YaCTU
T€JIa ¥ OT IUNIOTHOCTHU KUJIKOCTH.

KoncTpyupoBanue apeoMerpa Wi KOHCTPYUPOBAHUE JIOAKU U ONPEACICHUE
€€ rpy30n0AbEMHOCTH.

Paznen 5. PaGoTa 1 MOIIIHOCTH. DHEPrus.

Mexanuueckast padboTa Jjisl CUJl, HAPABJIEHHbBIX BIOJb JUHUU MEPEMELICHUS.
MoniHoOCTb.

[IpocTbie MeXaHW3MBI: pblYar, BOPOT, OJOK, TOJUCIACT, HAKJIOHHAs
IJIOCKOCTh, HOXKHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue peruara. Ilpasuio
MomeHTOB. [lpuMeHeHHMe TmpaBuia paBHOBECHs pbluara K OJIOKy. «30J0TO€
npaBuwio» mMexanuku. KIIJ[ mpocteix Mmexann3moB. [IpocTeie MEXaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OPraHU3Max.

Mexannueckas dHeprus. KuHeTMueckas U IIOTEHIMAJbHAs DSHEPIHUS.
[IpeBpallieHre OTHOTO BHU/Ia MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y TIPEBPALICHUS SHEPTUU B MEXAHHKE.

Jemoncmpayuu.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanue yCcioBUN paBHOBECUS pblyara.

N3mepenune KII/I HaKJIIOHHOM IIJIOCKOCTH.

N3yueHue npaBuia pblyara Jjisi MOJIBUKHOTO U HEMOABUKHOTO OJIOKOB.

Omnpenenenune K111 moaBuKHOTO 1M HETIOABHKHOTO OJIOKA.

Onpenenenue padOThl CUIIBI YIPYTOCTU MPU MOABEME TPY30B MPHU TTOMOIIH
MOJIBMXKHOTO OJI0Ka.

M3ydeHne 3aKOHA COXPAHEHHS] MEXaHUYECKOW DHEPTUH.

8 KUIACC

Pasnen 6. TenioBble sIBJICHUS.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJISIPHO-KUHETUYECKOH TEOPUM CTPOCHHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. OINBIThI, NOATBEPKAAKOLINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.



Mopenu TBEPAOTO, JKHAKOTO M Ta3000pa3HOTO COCTOSHHUM BEIECTBA.
Kpucramiueckue u amopdusie Tena. ['padeH — HOBBI MaTepuan ajii HOBBIX
TEXHOJIOTUHA. TEeXHOJOTMU TMOJTYyUYEeHHS HUCKYCCTBEHHBIX anma3zoB. OObsCHEHUE
CBONCTB T'a30B, KUJAKOCTEH U TBEPABIX TEJI HA OCHOBE ITOJIOKEHUN MOJIEKYJISPHO-
KMHETHYECKOW Teopuu. [I0OBEpXHOCTHOE HATSKEHUE, CMAaUMBAHUE, KAITWIUIAPHBIC
ABJIeHUS. TemaoBOE pacHIMpeHUE W CKaThe. 3aBUCUMOCTh JIaBJICHUSl raza oOT
00bEMa, TeMIepaTyphl.

Temnepatypa. CBsi3p TeMmepaTypbl CO CpPEIHEN KUHETUYECKOW HHEprueu
TEIUIOBOTO JIBUKEHHUS YaCTHUIl. TeMIIepaTypHbI€ IKAJIbI.

Buytpennsis  sHeprus. CnocoObl W3MEHEHHUST BHYTPEHHEH ODHEpruu:
TeruIonepeaya u coBepieHue padoTsl. Bupl Temonepeiayu: TemionpoBOAHOCTD,
KOHBEKLIMs, WU3JIydeHue. Buapl Ttermonepenaun B IHNPUPOJAEC U TEXHHUKE.
HeoO6paTuMOCTh TEIMIOBBIX MPOIIECCOB.

KonuuecTBo TemioTel. YjenbHas TEIIOEMKOCTh BEIIECTBA. TemiooOMeH u
TeII0Boe paBHOBecue. 3akoH HpioToHa-PuxmaHna. YpaBHEeHHE TEIIOBOTO OaaHca.

[ImaBneHre U OTBEpAEBAaHNUE KPUCTALIMYECKUX BEIIECTB. Y IeJIbHAs TEIUIOTA
raBnenus. [lapooOpazoBanue u konnencanus. Mcnapenue. Kunenue. VY aenbHas
TEeII0Ta mapooOpa3oBaHmsi. 3aBUCUMOCTH TEMIIEPATYPhl KUTICHHSI OT aTMOC(EPHOTO
napieHus. HacblleHHBIN 1 HEHACKIIEHHBIN nap. BiaxkHOCTh BO3ayXa.

DHeprus TOIJIMBA. Y IeJIbHAS TEIIOTA CTOPaHUsL.

[Ipunuunel paboTel TermaoBbiX aBurateneit. KIIJ TermoBoro auraresns.
TemnoBble OBUAraTeny M 3allUTa OKPYXKAKOWIEW cpenbl. TemnjaoBble NOTEPU B
TEIUIOCETSX.

3aKOH COXpaHEHUS M MNPEBPAIICHUS PHEPTUM B MEXAHUYECKUX U TEIJIOBBIX
rpoueccax.

Hemoncmpayuu.

HaGmronenrie OpoyHOBCKOTO IBUKEHUS.

Ha6nronenue nuddyszun.

HaGmronenne sBICHUI TOBEPXHOCTHOTO HATSDKCHHS, CMauuBaHUS U
KalWJUISIPHBIX SBJICHUMN.

HaGroienre TermioBoro pacimpeHus Tel.

V3meHeHne naBlieHHWs] ra3a MPU W3MEHEHHH 00bEMa W HArpeBaHWUW WM
OXJIAXKJICHUH.

[IpaBuna nsMepeHus: TeMIeparypsl.

Bunp! Terionepenauu.

OxJaxaeHue Npu COBEPIICHUHN pabOThI.

Harpesanue npu coBepiieHur padOThl BHEIIIHUMU CUJIAMH.

CpaBHeHUE TEINIOEMKOCTEN pa3IUYHBIX BEIIECTB.

Hab6nronenue xumnenus.



Habmronenue nocTossHCTBa TEMIEPaTyphl MPU TUIaBJIECHUH.

Mopenu Tetu1oBBIX IBUTATENICH.

Jlabopamopnsie pabomul u onvimol.

OneITHl IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO PUTSKEHHUS.

OMnBITEI IO BBIPALIMBAHUIO KPUCTAJUIOB IIOBAPEHHOM COJIA MJIU Caxapa.

M3mepenune TeMiieparypsl IpY IOMOIIM KUIKOCTHOTO TEPMOMETPA U JaTYUKA
TEMIIEpPaTyphl.

OnpiThl MO HAOMIOIEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIAKOCTEH H
TBEPABIX TEIL

Omnpenenenre AaBlieHUs BO3yXa B OaJUIOHE IIITPUILIA.

HccnenoBanre 3aBUCUMOCTM JABJEHUS BO3ayXa OT ero o0béma u
TEeMIIEpPaTyphl.

[IpoBepka TMNOTE3bl JUHEHHONW 3aBUCUMOCTH JIJTMHBI CTOJIOMKA JKUIAKOCTH B
TEPMOMETPUUYECKOM TPyOKe OT TeMIEpaTyphl.

HaGmronenue u3MeHEHUs BHYTPEHHEH OHEpruu Tena B pe3yibTare
TerIonepeauu U padoThl BHEITHUX CHJL.

HccnenoBanue siBIeHUS TEIUIOOOMEHA ITPU CMEILIMBAHUY XOJIOJHON U ropsiueit
BOJIBL.

Omnpenenenre KOJINYeCTBa TEIUIOTHI, TOTYYEHHOTO BOJAOH MPH TEIIIOOOMEHE €
HAarpeThiM METAJUIMYECKUM LIMJIMHAPOM.

OnpeneneHne MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HeioToHa-Puxmana).

Onpenenenue yaenbHON TEINIOEMKOCTH BEILIECTBA.

HccenenoBanne npouecca uCnapeHusl.

OmnpeneneHne OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

Omnpenenenue yaelbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. DaekTpuyecKkue U MATHUTHBIE SIBJICHUS.

OnexkTpuzaums Tel. J[Ba pona dIeKTpUUYECKUX 3apsioB. BzaumopeicTeue
3apsKeHHBIX Tel. 3akoH Kynona.

Onextpuueckoe noisie. Hanpsok€HHOCTh anekTpudeckoro nosid. [IpuHumn
CYNEpIIO3UIIMH dJEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snekTpuyecKkux 3apsnoB. DJIEMEHTAPHBIA JJEKTPUUECKUN 3apsi.
Crpoenne aroMa. IIpoBOIHMKHM, JAMAJAEKTPUKH M MOJYNPOBOAHUKU. 3aKOH
COXPaHEHMS IEKTPUUYECKOTO 3apsa.

ONEKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHMS 3JEKTPUYECKOIO TOKA.
W cTOYHUKU TOCTOSIHHOTO ToOKa. JIeWCTBUS AJIEKTPUUECKOr0 ToKa (TEIUIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIEKTPUUECKUI TOK B METaJIaX, )KUJIKOCTAX U razax.

OnekTpudeckas nenb. Cuna Toka. DIEKTPUYECKOE HANPSHKEHUE. AMIIEPMETP
Y BOJIFTMETP B LIENH MTOCTOSIHHOTO TOKa. CONpOTHBIIEHNE IPOBOJHUKA. Y AEIIBHOE
CONpOTHBIIEHUE BelecTBa. 3akoH Oma 11 yyactka nenu. [locienoBarensHoe u



napajuielibHoe coequHeHne MpoBOAHUKOB. DJ{C B 1leNU MOCTOSHHOTO TOKA. 3aKOH
Oma nmns nonnou nenu. [IpaBuna Kupxroda. Pacdy€r mpocThiX 3JEKTPUUYECKUX
uenen. HemnHerHple 3J1EMEHTHI.

Pabota W MOLIHOCTH 3JIEKTpHUYECKOro Toka. 3akoH Jlxoyns-JleHua.
DNeKTpUYECKUe LU U MOTPEOUTENH 3IEKTpUUECKOil s3Hepruu B ObITy. KopoTkoe
3aMBIKaHHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSTHHBIX MAarHUTOB. MarHuTHOE
nojae. MarautHoe mojie 3eMJIM M €r0o 3HaueHue g Ku3HM Ha 3emiie. OIbIT
Opcrenga. MarautHoe moJie anekTpudeckoro Toka. Ombit Ammnepa. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE. J[eICTBHE MAarHUTHOIO TIOJISI HA IPOBOJAHUK C TOKOM.
Cuita Amniepa U onpeAelieHUe €€ HalpaBJIeHU. DIIEKTPOIBUTATENb TOCTOSIHHOTO
ToKa. Vcrnosib30BaHHWE HSJIEKTPOJBUTATENIE B TEXHUYECKUX YCTPOMCTBAX U Ha
TPaHCIIOPTE.

Omneitel @apanes. fBnenne anekTpoMarHuTHOM MHAYyKUMH. [IpaBuno Jlenna.
DIIEKTpPOreHepaTop. Crioco6b1 MOJTyYEHUS ANEKTPUUYECKOM SHEPIUHu.
DNEeKTPOCTAaHIIMM HAa BO30OHOBIISIEMBIX HMCTOYHUKAX DHEPIUU. DKOJOTHYECKUE
po0IeMbl SHEPTETUKHU. TOMIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOHIIH.

Jemoncmpayuu.

DIIeKTpU3aLUS TEIL.

JIBa poJia 3JIEKTPUUYECKUX 3apsA0B U B3AUMOJICUCTBUE 3aPSKEHHBIX TEJI.

YCTpOUCTBO U IEMCTBUE JIEKTPOCKOTIA.

DIIEKTPOCTATUYECKAS] UHAYKLIHS.

3aKOH COXPAHEHUS IIEKTPUUECKUX 3aPAI0B.

MopenupoBaHue CHJIOBBIX JIMHUM JJIEKTPUYECKOIO IO C IOMOLIBIO
OyMaXKHBIX CYJITAaHOB.

[IpoBOAHUKH U TUDIICKTPUKH.

M cTOYHHUKH TOCTOSIHHOTO TOKA.

JIeficTBUSA DIEKTPUYECKOTO TOKA.

DIIEKTPUYECKUN TOK B KUIKOCTH.

["a30BbIl pa3psia.

W3mepenune CUitbl TOKa aMIIEPMETPOM.

W3mepenne 31eKTpUIeCKOro HAIPSKEHNS BOJIBTMETPOM.

Peocrar n marasuH cONpOTUBIICHUN.

B3aumopelicTBre NOCTOSSHHBIX MAarHUTOB.

MopaenupoBaHue HEBO3MOXKHOCTHU Pa3JI€JIECHUS OJKOCOB MAarHUTA.

MopaenrpoBaHue MarHUTHBIX TIOJIEW MOCTOSHHBIX MarHUTOB.

OmneIiT Opcrena.

MarsnuTtHoe noJje Toka. DJIEKTPOMarHur.

JleficTBE MarHUTHOTO TOJISl HA IPOBOAHUK C TOKOM.



DNEeKTpOJBUraTelb MOCTOSHHOTO TOKA.

OnbiThl @apajes.

DIEeKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.

OneITel TI0O HAOMIONEHUIO DJICKTPU3AIMU TEJI TPU COMPUKOCHOBCHUH W
VHIYKLHEH.

HccnenoBanne JE€UCTBUA DJIEKTPUYECKOTO IMOJS HA MPOBOAHUKH H
JTURJIEKTPUKH.

COopKa U UCTIBITAHUE DJIEKTPUUYECKOMN LIETH MOCTOSIHHOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHIIbI TOKA, IIPOTEKAIOIIETO Yepe3 pe3ucTop, OT
HaIPsKEHMS Ha PE3UCTOPE U CONPOTUBIIEHUS PE3UCTOPA.

OnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTb JJIEKTPUUYECKOTO CONPOTUBIEHUS
MIPOBOJHUKA OT €r0 JIJIMHBI, IUIOMIAX TONEPEYHOr0 CEYEHUS U MaTepHaa.

OmnpezeneHue yaelbHOrO CONPOTUBIICHUS TPOBOJHUKA.

[IpoBepka mpaBWiIa CIHOXKEHUS HAIPSHKEHUHW TMPH  TOCIEIOBATEIBHOM
COEAMHEHUH JIBYX PEZUCTOPOB.

[IpoBepka mpaBWia i CUJIbI TOKAa MpPH TMapauIeIbHOM COEAUHEHUU
PE3UCTOPOB.

Onpenenenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS NCTOYHUKA TOKA.

[Tposepka npasui Kupxroda.

[IpoBepka BrInoJIHEHUS 3aK0HA OMa [J1s1 TOJHOM LEMNu.

N3yueHne BOJIbTAaMIIEPHBIX XaPAKTEPUCTUK HETMHEUHBIX AJIEMEHTOB (JIaMITbI
HaKaJIMBAHUS WK MOJyTPOBOJIHUKOBOIO IMO/IA).

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.

Onpenenenne MOITHOCTH JIEKTPUUYECKOTO TOKA, BBIAECISIEMON HA PE3UCTOPE.

Onpenenenue KII/[ narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMO/ICHCTBUS TOCTOSIHHBIX MAarHUTOB.

N3ydeHrie MarHUTHOTO TMOJISl TOCTOSIHHBIX MAarHUTOB IIPU UX OOBEIMHEHUU U
pazzieneHuu.

HccnenoBanne N€MCTBUS 3JIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OMNBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJICUCTBUS KATYIIKHU C
TOKOM W MarHuTa OT CHJIbl M HampaBJEHUS TOKAa B KaTyIIKe W OT HaJW4ui
(OTCYTCTBUSI) CEpICUHHKA B KATYIIIKE.

N3yueHne neicTBUS MarHUTHOTO TOJIsI HA TPOBOJIHUK C TOKOM.

KoHncrpyupoBanue u uzydeHue paboTbl AIEKTPOIBUTATENS.

N3mepenue KII/] anekTpoaBUraTeibHONM YCTAHOBKH.

OnbIThl 1O  HKCCIEIOBAHUIO SIBJICHUS DJICKTPOMArHUTHOM  HMHAYKIUU:
UCCIIEJOBAHUE U3MEHEHUI 3HAYEHUS U HAIIPABIICHUS UHIYKIIMOHHOTO TOKA.

9 KUIIACC



Pa3znes 8. Mexanuveckue siBJIeHUsI.

Mexanudeckoe JaBwkeHue. MarepuanpHas Touyka. CrocoObl OmucaHus
MEXaHUYECKOTO JBMXCHUS: TaOIWYHBIN, rpaduueckuii, aHanuTudeckuii. Cucrema
oTcu€ta. OTHOCUTEIBLHOCTh MEXaHHUYECKOTO JIBHKECHUSI.

BekTopHble BeJIMUMHBI, ONEPALMK ¢ BEKTOPAMHU, IPOEKLIMU BeKTOpa. Paguyc-
BEKTOpP MAaTE€pUAJIbHOW TOYKH, IEPEMEIICHUE Ha IUIOCKOCTU. PaBHOMEpHOE
IPSAMOJIMHENHOE IBUKeHne. HepaBHOMepHOE npsiMosInHEHOE ABHKeHUE. CpenHss
Y MTHOBEHHAs! CKOPOCTh TeJla IIPU HEPABHOMEPHOM JIBUKEHHH.

Yckopenue. PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JIBUYKEHUE. Y CKOPEHHE
cBoOoaHoro magenus. Oneitel I'anuies.

['paduyeckass uHTEepHpeTalusi YCKOPEHUsI, CKOPOCTH, MPOUIECHHOTO MYTU U
MEPEMENIEHHUS ISl TPSIMOJIMHEMHOTO JBHXKECHUS.

JIBrkeHue Tena, OpOIIeHHOT0 MO/l yTIIOM K TOPU30HTY.

JIBU>KEHME 110 OKPYKHOCTU. JIMHEHasi CKOPOCTh, YIiI0Basi CKOPOCTh, MEPUOL
Y 4acTOTa OOpalleHus MPU paBHOMEPHOM JIBHXKEHHUU MO OKPYKHOCTU. CKOPOCTh U
YCKOpPEHUE MPHU IBUKECHUU 110 OKPYKHOCTH.

Bekrop cunel. PaBHOAEHCTBYIOIIAS CUJIa.

[IepBriit 3ak0H HproToHa. Bropoii 3akon Herorona. Tperunii 3akoH HeroToHa.
[IpyuHUMD CynepO3UIUHU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHUS CKOJIbKEHUS, CUJla
TPEHUS TIOKOsI, IpyTre Buabl Tpenus. KoadumuenT tpenus.

JIBU>KEHHE TeN 10 OKPYKHOCTH IO IEVUCTBUEM HECKOJIBKUX CHUJL.

3akoH bepnyinu m noabéMHas cuna Kpbuia. COBpEMEHHBIE JIETATEIIbHBIC
amraparbl, CyJla Ha NOABOAHBIX KpBUIbAX, AHTUKPBLIO HA CKOPOCTHBIX
aBTOMOOWIAX. J[BI)KeHHE Moe3/1a Ha MarHUTHOM TOIyIIKeE.

Cuna TSKECTM M 3aKOH BCEMHUPHOTO TSITOTEHUA. [[BHKEHHE TEn BOKPYT
rpaBUTALIMOHHOTO LEeHTpa (B ToM uwucie maHer Bokpyr Connua). Ilepsas
KOCMMYECKasi CKOPOCThb. HeBeCOMOCTh U Meperpy3KHu.

PaBHOBecue MarepuanbHON TOUKHU. AOGCONIIOTHO TBEpAOE Teno. PaBHoBecue
TBEPAOTO TeJa € 3aKPEIVIEHHON OChIO BpanieHusi. MoOMeHT cuibl. L{eHTp TsxecTH.

Nmnynec Tena. MI3Menenne umnynbsca. iMnynbe ciiibl. Ypyroe u Heynpyroe
B3aUMOJICMCTBUE. 3aKOHbI M3MEHEHUS M COXPaHEHUs HMIyJbca. PeakTUBHOE
JIBHKCHUE.

Mexanuueckass paboTta ¥ MOIIHOCTh. PaboTa cuil TSXeCTd, YNpPyrocTH,
TpeHusi. CBs3b dHepruu U paboThl. [loTeHIMampHasE YSHEPTUS TeJa, MOTHATOTO HaJl
IIOBEPXHOCTHIO 3eMH. [loTeHIIManbHas sHeprus cxaTou npyxuHsl. Kunetnueckas
sHeprus. TeopeMa O KMHETUYECKOW SHEPruu. 3aKOH HW3MEHEHHS M COXPAHEHUS
MEXaHUYECKOU IHEPIUU.

Hemoncmpayuu.



HabGmronenne MexaHMYeCKOro ABMKEHUS Tella OTHOCUTEIHHO PAa3HBIX Tl
OTCU€Ta.

CpaBHEeHME TYTE M TPACKTOPUN JIBUKEHHS OJHOINO WU TOTO K€ Tena
OTHOCHUTEIIBHO Pa3HbIX TEJI OTCUETA.

N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOIUHENHOTO JIBUKCHHUS.

HccnenoBanne Npu3HaKoOB PABHOYCKOPEHHOTO JIBUKEHUS.

HaGnronenue ABuKeHUs Tena 1o OKpy>KHOCTH.

HalnroieHre MeXaHMYECKUX SIBJICHUM, MPOUCXOASIIUX B CHUCTEME OTCUETa
«Tenexka» mpu €€ pPAaBHOMEPHOM M YCKOPEHHOM JBMKEHUU OTHOCHUTEIBHO
KaOuHeTa (QU3UKU.

HabGnronenue paBHoBecus Tell, CBOOOIHOIO MaieHus], KoieOaHus MasiTHUKA B
WHEPLUAIBHBIX CUCTEMAX KaK IMOJATBEPKICHHUE MPUHIIUIIA OTHOCUTEIBHOCTH.

3aBHUCUMOCTb YCKOPEHMS T€JIa OT €r0 MAaCChl U ACHCTBYIOIIECH HA HETO CUJIBI.

HaGnronenue paBeHCTBA CHIT TPY B3aMMOICUCTBHUH TEIT.

W3meHeHune Beca Tena npu yCKOPEHHOM JIBUKEHUH.

[lepenaya uMmitysabca rpu B3auMOJEHCTBUU TEN.

[IpeobpazoBaHus SHEPTUU MPU B3aUMOJICUCTBUU TEJI.

CoxpaHeHue UMITYJIbca MPpU a0COTIOTHO HEYIIPYTOM B3aUMO/ICUCTBUMU.

CoxpaHeHne UMITyJIbCa IPU YIIPYTOM B3aNMOJIECHCTBUU.

HabGmronenne peakTUBHOTO ABUKCHUS.

CoxpaHeHue SHEepPTruu Mpu CBOOOTHOM MaJICHUH.

CoxpaHeHue SHEPruu Npu ABMKEHUHU TeJa MO ACHCTBUEM NPYKUHBI.

Jlabopamopnsie pabomul u onvimol.

KoncTpyupoBanue Tpakta il pa3roHa M JaJbHEHIIEr0 PaBHOMEPHOIO
JBW)KCHUS IAPUKA WA TEIIEKKH.

Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUS OpyCKa WM JBUXKEHUS IIapuKa
10 HAKJIOHHOU IJIOCKOCTH.

OnpenenieHne yCKOPEHUs TeJla MPU PABHOYCKOPEHHOM JBHXKEHUU I10
HAaKJIOHHOM IIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH NIYTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JBI)KEHUU 0€3 HauallbHOW CKOPOCTH.

[TpoBepka TUMOTE3BI: €CIIM MPU PAaBHOYCKOPEHHOM JBIDKEHUN 0€3 HadalbHON
CKOPOCTH ITyTH OTHOCATCS KaK psifi HEYETHBIX YMCEII, TO BPEMEHA OJIMHAKOBBI.

HccnenoBanue IBMKEHUS Tela, OPOIIEHHOTO MO/ YTJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTHM  CUJIbI  TPEHHSI CKOJBXEHHUS OT  CHJIbI
HOPMAJIBHOTO JIaBJICHUS.

Omnpenenenue kodphuiirieHTa TPEHUSI CKOJIbKEHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.



HccnenoBanre 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BOSHUKAIOLIEH B IIPYKUHE, OT
CTeneHu JAe(popMalliy MPY>KUHBI.

Omnpenenenue padOThl CUIbI TPEHUS NMPU PABHOMEPHOM JIBHKEHUM Teja IO
TOPHU30HTAIBHON ITOBEPXHOCTH.

Onpenenenne pabOTBl CHUIBI  YNPYTOCTH TPH  TMOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEIMOABUKHOTO U MOBUKHOTO OJIOKOB.

Pa3znen 9. Mexannueckune KoJie0aHUS U BOJIHBI.

KonebarensHoe nBrkeHue. OCHOBHBIE XapaKTEPUCTUKHU KoJieOaHU: TIepro,
4acToTa, aMIUiuTyAa. ['apMoHuueckue kosieOaHus. 3aTyXawlue KoJeOaHus.
Brinyxnennsie konebanus. Pezonanc.

MaremaTH4yecKkuii M NPYKUHHbIA MasTHUKU. [IpeBpaieHue s3Hepruv mnpu
K0J1e0aTeNTbHOM JABUKEHUU.

Mexannueckue BoOHBL. [IpogonbHble W TIONEepeuHble BOJHBL. (CBOWMCTBA
MEXaHUYECKUX BOJIH: HHTEpepeHus u qudpakmus. J[TMHa BOJHBI U CKOPOCTH €€
pacnpocTtpaHeHusi. MexaHn4eCcKue BOJIHBI B TBEPJOM TeJI€, CEHCMUYECKUE BOJIHBL.

3Byk. PacnpocTpaneHue u oTpa)xxeHHE 3ByKa. I'pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. Mudpa3sByk u yiapTpasByk. Hcmnosb3oBaHue
YJIBTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHSIX.

Jemoncmpayuu.

HaGmonenne koneGanmii Ten TMOj JACHCTBHEM CHJIBI TSDKECTH W CHUIIBI
YIPYTOCTH.

Hab6ntonenue kosnebaHuii rpy3a Ha HUTU U Ha TPYKUHE.

Habmroienne BeIHYKI€HHBIX KOJIEOAHUH U pe30HAHCA.

Pacnpoctpanenuie npo10i1bHBIX U MONEPEYHBIX BOJIH (Ha MOJIETIN).

Hab6nronenue nnrepdepennnu u qudpakiini BOJH Ha MOBEPXHOCTH BO/IBI.

Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI PE30HAHC.

Jlabopamopnsie pabomul u onvimol.

OmnpeneneHue 4acTOThI U MEPUO/Ia KoJIeOaHUN MAaTEMAaTUIECKOTO MasTHUKA.

OmnpeneneHue 4acToThl U Mepruoa KojieOaHuM MPYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH TIEpUOa KOJeOaHUN Tpy3a HA HUTH OT JJIMHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEPHOJIa KOJICOAHUN MPYKUHHOTO MAasSTHHKA OT
MacChl Ipy3a.

[TpoBepka HE3aBUCUMOCTH TNepuoja KojeOaHWil Tpy3a, MOABEIIEHHOIO K
JIEHTE, OT MacChl Ipy3a.

OMnbIThL, AEMOHCTPUPYIONIUE 3aBUCUMOCTD MEPHOJIa KOJIeOaHU! NPyKUHHOTO
MasTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.

N3mepenne yckopeHusi CBOOOHOTO MaJCHHUS.



Pa3znes 10. D1eKTpOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  TOJIE.  OJJEKTpOMarHuTHele  BOJIHBL.  CBoOMcCTBa
3neKTpoMarHuTHeIX BOJH. Illkana snekTpomarHuTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBsi3H. Pagnonokamusa. KocMuueckas cBs3b.

OnekTpoMarauTHas npupoga csera. CKOpocTh cBeTa. BoyiHOBBIE CBOMCTBa
cBeTra: uHTephepeHIus U AUPPAKITUS.

Hemoncmpayuu.

CBoJCTBA IEKTPOMArHUTHBIX BOJIH.

WuTtepdepenius u nudpaxius cBera.

Jlabopamopnuie pabomul u onvimol.

N3yyeHue CBOWCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOWIBLHOTO
TenedoHa.

[TpoBeneHue onbITOB 10 HAOJIIOACHUIO MHTEpPEpEeHIINH U TU(PAKIIUK CBETA.

Pa3nea 11. CBeToBbIE SIBJICHHS.

JlydyeBass MOJenb CBETa W T'E€OMETpPUYECKasl ONTHKA. VICTOUHHMKU CBETa.
[IpssmonuHeliHOe pacnpocTpaHeHue ceeta. 3armMenusa Connina v JIlynsl. OTpaxeHue
ceera. [lmockoe 3epkano. 3akoH oTpaxeHusi cBeta. [locTpoeHue n300pa)keHUH,
c(hOpPMHUPOBAHHBIX 3E€PKATIOM.

[Ipenomnenue cBera. 3akoH npenomiieHus ceera. [lonHoe oTpakeHne cBeTa.
Hcnosb30BaHre NOJHOTO OTPAKEHUS B ONITUYECKUX CBETOBOAAX, ONITOBOJIOKOHHAS
CBSI3b.

Jlunza, xox nywyern B JmH3e. DopMmyna TOHKOW JuH3BL. [locTpoeHue
n300pakeHuii, cHOpMHpPOBAaHHBIX TOHKOW JUH30M. OmnTHueckas cucrema
doToamnmapaTta, MHUKpOCKONa M Tejeckoma. [71a3, kak omnTudeckas CHCTEMa.
bin30pyKoCTh M JAIIBHO30PKOCTb.

Paznoxenue Oenoro cBera B cnekTp. OmnbiTel Hbtorona. Croxenue
CIIEKTpaJIbHBIX LIBETOB. Jucniepcus ceera.

Jemoncmpayuu.

[IpsAamMonuHEHHOE pacIpOCTPaHEHUE CBETA.

OTtpakeHue cBera.

[Tonyyenue n3o00paxeHuil B IIIOCKOM 3€pKaje.

[Ipenomnenue ceera.

OnTryecKuil CBETOBO/I.

Xox mydeil B cOOMparoIieit JInH3e.

XoJ JIyder B paCCEUBAIOIIECH JIMH3E.

[Tonyyenue n300paxeHuil ¢ TOMOUIBIO JIUH3.

[TpuHun aeiictBus oToarnmnapara, MUKpPOCKONA U TEJIECKOIIA.

Mogensb riasa.

Paznoxenue 6enoro ceera B CIEKTP.



[Tomyuenue 6en0ro cBeTa NpH CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnsie pabomul u onvimol.

HccnenoBanne 3aBUCUMOCTH yIVIa OTPaXEHUsT CBETOBOIO Jiydya OT yIJa
NaJCHNUs.

N3yuyeHue cBOMCTB U300paKEHU B INIOCKOM 3€pKaJe.

HccenenoBanne 3aBUCHMOCTH yTJIa MPEJIOMIIEHUS OT yTIJla MaJAcHUs CBETOBOIO
Jy4a Ha TPaHULIE «BO3AYX—CTEKIIO».

[TonyueHnne n300pakeHU C TOMOIIBIO COOMPAIOIIEH JTUH3BI.

Omnpenenenve (POKyCHOTO pPacCTOSIHUSI M ONTUYECKOM CHIIBI COOMparomen
JIMH3BI.

OnBITHI IO PA3IOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OneIThl MO BOCHPHUATHIO IIBETa NPEIMETOB MPU HUX HAOMIOACHUM 4Yepes
L[BETOBbIE (PUIIBTPHI.

Pa3nen 12. KBaHToBbI€E SIBJICHUS.

Omnwitel Pesepdopna u mianerapHas mojenb atoma. Mognens aroma bopa.
Hcnyckanue v noryoueHne ceerta aroMoM. KBaHThl. JIMHeuaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- U ramma-uzinydeHusi. CTpoeHue aTOMHOIO
anpa. HyxionHas wmopens aromHoro sxapa. Msoromsl. PannoaxtuBHBIE
npespamenus. [lepuon momypacmnana atoMHbIX saep. [lelicTBue paamoakTHUBHBIX
W3JTy4YE€HHUI Ha KUBBIE OPraHU3MBbl. 3aluTa OT PaAMOaKTUBHOTO U3y4YEHHUS.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSA0BOIO M MAacCOBOIO YHCEIL.
OHeprus CBsA3M aTOMHBIX sjaep. CBsA3bp Macchl M dHepruu. Peakuuu cuHTE3a U
nenenusa sanep. Mcerounumku sHeprum CosHma u 3BE374. flnepHas sHepreTuka.
DKOJIOru4ecKue MpoOIeMbl SAEPHOM SHEPTEeTHKY.

Hemoncmpayuu.

CHexTphl U3Ty4YEHUS U OTJIONIEHUS.

CrHexTpsl pa3IM4HbIX ra30B.

Cnexktp Bogopoaa.

Hab6mronenue Tpekos B kamepe Bunbcona.

Pabora cuérunka HOHH3UPYIOIINUX U3ITYUEHUH.

Perucrpanus uzimydeHus: NpUpPOAHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnsie pabomul u onvimol.

Halnronenue CruloniHbIX ¥ JIMHEWYAThIX CIIEKTPOB U3ITyUYECHHS.

HccenenoBanne TPEKOB: U3MEPEHUE DHEPIUU YACTULBI 10 TOPMO3HOMY IIYyTH
(o pororpadusm).

N3mepenne paaguoakTUBHOTO (hOHA.

IHoBTOPHUTEIBHO-0000 1AM MOAYTb.

[ToBTOpHUTENHHO-00001AIOIIUIT MOYJIb IIPEIHA3HAYEH JIJISl CUCTEMAaTU3aluU
1 000011IeHUS TPEAMETHOTO COACPIKAHUS U OTIbITA I€ATEIbHOCTH, MPUOOPETEHHOTO



OpU M3yYEHUM BCEro Kypca (GU3MKM YIIIyOJIEHHOTO YpOBHS, a Takxke s
MOJATOTOBKM K OCHOBHOMY I'OCYJJapCTBEHHOMY SK3aMeHY 10 (pu3uKe.

B nmnpomecce wu3ydeHuss JaHHOTO MOAYJIS PEATUM3YIOTCS W TOJY4aroT
JanpHEelIee pa3BUTHE YydeOHbIe JEHCTBHS, OOECIEeUMBaAIOIIUE JOCTH)KCHUE
OPEIMETHBIX M  METalpeAMETHBIX pe3ylbTaToB oOydeHus, (OopMHUpPOBAHUE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: OOBSICHEHHE U ONKCAaHUE SBJICHUI Ha OCHOBE
npuMeHEeHUs: GU3MUYECKUX 3HAHUM, MCCIeA0BATENbCKUE NEUCTBUS (BBIIBUKEHUE
TUIOTE3, NMOCTAHOBKA LENH W IUIAHUPOBAHUE HCCIEOBAaHUS, aHAIW3 JaHHBIX U
NOJIyYEHHE BBIBOJIOB).

[MpeamoututenbHor  (HOpMO  OCBOGHUS MOJIYJA SABJISETCS MPAKTHUKYM,
nporpamMma KOTOpOro BKIIFOUYAET:

pelieHre 3ajad, OTHOCSIIMXCA K Pa3IMuHbIM pa3feliaM M TeMaM Kypca
(GU3KKHK, B TOM YUCIIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE PAa3HbIX Pa3/IeiioB;

BBITMIOJTHEHHE JIA0OPATOPHBIX pabOT M OMBITOB (BKJIIOYAs pabOTHI U OMBITHI U3
IEpEeYHEed K pa3fenaMm Kypca) B YCIOBUSAX CaMOCTOSITENIBHOIO IUIAHWPOBAHUS
IIPOBEJICHUSI UCCIIEI0BAHMS, BIOOpA U 00OCHOBAHUS METOJIa U3MEPEHUS BEJIMUMH,
COOPKH HKCIIEPUMEHTAIILHON YCTaHOBKHU;

BBINIOJIHEHHE MTPOOJEMHBIX 3a1aHUI MPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa
(3a7aHMsl MO E€CTECTBEHHO-HAYYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJIEpKAHUEM;

paboTy HaJ rPyNIOBBIMU WM MHAUBUIYATBHBIMU IPOEKTAMU, CBI3aHHBIMHU C
coJiep’)KaHueM Kypca (pU3UKH.

N3yueHne MOBTOPUTEIHHO-0000IIAIONIET0 MOAYJISI MOXET 3aKaHUYUBATHCS
MIPOBEICHUEM JTMArHOCTUYECKON paboThl 3a Kypc (DU3UKK YIIIyOJIEHHOTO YPOBHS,
BKJIIOYAIONIEH 3aJlaHus pa3HOTO YPOBHS CIIOXHOCTH. Pe3yibTaThl BBINOJHEHUS
JMAarHOCTUYECKOM pabOThl MOTYT MOKAa3bIBaTh CTENEHb TOTOBHOCTU O0YYarOIIMXCSA
K OCHOBHOMY TOCYJAapCTBEHHOMY OJK3aMeHy 10 (u3MKe, a Takke
CBUJIETENBCTBOBAThH O IOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPAMOTHOCTH.



INIAHUPYEMBIE PE3VYIJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA YT'JIYBJIIEHHOM YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHNMA

N3yuenne GU3MKH Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs HAIPABJICHO
Ha JIOCTIKCHHE JTUIHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare u3ydenust Gpu3NKMA Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHus
y oOydarorierocss OyayT copMUPOBaAHBI CICTYIONTNE JTUIHOCTHBIE PE3yJIbTATHI B
YacTu:

o l)nampuomuuecxkozo éocnumanus:

IIPOSIBJIEHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
duznyecKoil HayKu;

LEHHOCTHOE OTHOUIEHHE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3HUKOB;

o 2)2pasrcoanckozo u Oyxo6HO-HPABCMEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YUYacCTHIO B 00CY>KJI€HUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJEeM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHHEM JOCTHKCHHI
buzukwy;

OCO3HAaHHE BAXKHOCTH MOPAIbHO-3TUYECKUX HPUHILMUIIOB B JAESITEIBbHOCTU
YUYEHOT0;

e 3)acmemuueckozo 60CHUMAHUA:

BOCTIPUSATHE ICTETHUECKUX KauecTB (pu3mueckod Hayku: €€ rapMOHUYHOTO
IOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

o 4)uyennocmu HaAYUHO20 NOZHAHUS:

OCO3HaHWE IIEHHOCTH (PU3NYECKOW HAayKd KaK MOIIHOTO HMHCTPYMEHTa
[I03HAHHUSI MUpPA, OCHOBBI Pa3BUTUSA TEXHOJOIMM, BAXXHEHIIEH COCTABISAIOLICH
KYJbTYPHI;

OpUEHTalMsI B JEATEIIbHOCTM HA COBPEMEHHYI0 CHUCTEMY Hay4HBIX
IPe/ICTaBIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIBL;

pa3BUTHE HAy4YHOW JIOO03HATEIBLHOCTH, WHTEpPEca K HCCIEeI0BaTEIbCKON
NEeSTENbHOCTH;

o 5)ppopmuposanun Kynomypel 300p06ba U IMOUUOHANLHO20 O1AZONOTIYUUA:

OCO3HAaHUE IIEHHOCTH Oe€30MacHOro oOpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXHOCTU TpaBWiI OE30MacHOr0 TOBEACHUS Ha
TpaHCHOpPTE, Ha J0pOrax, C JJIEKTPUUYECKUM M TEIUIOBBIM OOOpYJOBAHHEM B
JIOMAaITHUX yCIOBUSX;

c(hOpMHUPOBAHHOCTH HaBbIKa pedICKCHH, IPU3HAHUE CBOETO MTPaBa Ha OIINOKY
U TaKOTO e MpaBa y Ipyroro 4eloBeKa;



e 6)mpyooeozo eochnumanus:

aKTUBHOE YyYacTHE B PCEIICHWHM MPaKTHYECKUX 3anad (B pamMKax CEMbH,
00pa3oBaTeIbHON OpraHu3alliu, ropojia, Kpas) TEXHOJIOTHYECKOW U COIMaIbHON
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIC U (PU3NUECKUX 3HAHUM;

WHTEPEC K MPAKTUICCKOMY U3YUEHUIO PO eCcCuid, CBI3aHHBIX ¢ (HU3UKOI;

o 7)IK0OS102UHECKO20 60CNUMAHUA:

OpHMEHTAIlMsd Ha TpPUMEHEHHE (PU3NUECKUX 3HAHUW JJIs pelieHus 3ajad B
00J1acTH OKpY>Kalollel Cpeibl, INIAHUPOBAHUS TOCTYIKOB U OLIEHKH UX BO3MOXKHBIX
MOCJICICTBUI JIJISL OKPYKAIOILIEH CPEbI;

OCO3HaHMWE TI00aTBLHOTO XapaKTepa IKOJOTHYECKUX MPOOJIeM W TMyTel uX

pelIeHuUs;
o 8)adanmavuu K u3MEHAIOWUMCA YCI08UAM COUUAILHOU U RPUPOOHOU
cpeowl:

NOTPpeOHOCTh BO B3aMMOJICUCTBUM TIPW BBITIOJTHEHUW WCCICAOBAHUN U
MPOEKTOB (PU3UUYECKON HAMIPABICHHOCTH, OTKPBITOCTh OTBITY M 3HAHUSIM JPYTHUX;

MOBBIIICHUE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPaKTHYECKYIO
NeSTEHHOCTD;

noTpeOHOCTh B ()OPMUPOBAHMHM HOBBIX 3HAaHUW, YMEHHHU (HOPMYJIUPOBATH
U7IeH, TIOHSATHUS, TUTIOTE3BI O PU3HUECKIX OOBEKTaX U SBIICHUSX;

oco3HaHHe JIe(DHUITMTOB COOCTBEHHBIX 3HAHUU M KOMIIETEHTHOCTEH B 00JIaCTH
bu3uKy;

IUTAHUPOBAHUE CBOETO PA3BUTHUS B TPHOOPETCHUM HOBBIX (DU3UYCCKUX
3HAHMM;

CTPEMJICHHE aHAJM3UPOBATh U BBISABIISITH B3AMMOCBSI3U MPUPO/IbI, OOIIECTBA U
HYKOHOMMKH, B TOM YHCIIE C UCIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

OIICHKa CBOUX [EHCTBUI C Y4€TOM BIMSHUS Ha OKPYXAIOIIyI Cpeny,
BO3MOYHBIX TJIOOQIBHBIX MTOCIEACTBUH.

METAIIPEIMETHBIE PE3YJIBTATHI

B pesynbrare ocBoeHus mporpaMmbl 1o PU3KKe Ha YPOBHE OCHOBHOT'O OOIIETO
obpazoBaHusi y oOyuarwormierocs OyayT cpopMHUpOBaHbI MeTanmpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIIE TO3HABAaTEIbHbIC YHUBEPCAIbHBIC YUCOHbIC IeHCTBU,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JCHCTBHUS,  PETYJISTHBHBIC
YHUBEPCAIbHBIC YICOHbIE TCUCTBUS.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS
ba3oBble 1ornueckue aeiicTBU:
BBISIBIISITH M XapaKTEPU30BaTh CYIIIECTBEHHBIE MPU3HAKKA 00BEKTOB (SIBIICHUIA),
KJ1acCu(UIIMPOBATH UX;



BBISIBJISITH 3aKOHOMEPHOCTH U NPOTUBOPEUHUs B paccMaTpUBAEMbIX (akKTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SBIICHUSIM;

BBISIBJISITh NIPUYUHHO-CJICJCTBEHHBIE CBA3M IPU H3YYEHUU (DPU3NUYECKUX
SBJICHMM W TMPOILIECCOB, JEJIaTh BBIBOJBI C MCIOJIb30BAHMEM JEAYKTHUBHBIX H
UHAYKTUBHBIX ~ yMO3AaKJIIOUEHUH, BBIABUTATh THIOTE3Bl O  B3aWMOCBS3SIX
(bU3UYECKUX BEIIMYUUH,

CaMOCTOATENIbHO BBIOUpATh CHOCOO pelieHus yueOHol Qu3nyueckon 3aaadu
(cpaBHEHHME HECKOJIbKMX BAPUAHTOB pEILEHHUSA, BHIOOpP Haubosee MOIXOSUIEro C
Y4ETOM CaMOCTOSITENIEHO BBIICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareJbcKkue 1eHCTBUA:

MCIIOJI30BaTh BOMPOCHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;

IPOBOJUTH MO CaMOCTOSATEIHLHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
(bU3UYECKUI DKCIIEPUMEHT, HEOOJIbIIIOE UCCIE0BAHUE (PU3UUECKOTO SIBJICHUS;

OILICHHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTHh MH(GOPMAIUIO, TTOTYUCHHYIO
B XO/JI€ UCCJIEIOBAHUSI I DKCIIEPUMEHTA;

CaMOCTOATENBbHO (OPMYIMPOBATH OOOOIIEHUS U BBIBOJABI MO pe3yjbTaTam
IPOBENEHHOTIO HAOIIOAEHUS, OTIbITA, UCCIIEJOBAHUS;

IPOrHO3UPOBATHh BO3MOXKHOE JajbHeIIee pa3BuTue GU3NIeCKux MpoIECcCoB,
a TaKkKe BBIIBUTATh MNPEINOJIOKEHHS OO0 HMX Pa3BUTHM B HOBBIX YCIOBHUSX U
KOHTEKCTaXx.

Pa6ora ¢ undpopmanmeii:

OPUMEHSTh PA3JIMYHbIE METOJbl, HHCTPYMEHTBI M 3alpOChl MpPU TOHUCKE U
otrOope nHpOpMaIMU WIN JAaHHBIX C YYETOM MPEII0oKEHHON yueOHOM Pu3ndecKkon
3a]1a4u;

aHAJIM3UPOBATh, CHCTEMATHU3WPOBaTh W HHTEPIPETHPOBATH HHPOPMALIUIO
Pa3IUYHBIX BUJOB U (GOPM IMPEACTaBICHUS;

OLICHUBATh HAAEKHOCTh HMH(POPMALMUU 1O KPUTEPHUSIM, MPEITOKEHHBIM
YUHUTENIEM WIH CPOPMYIHMPOBAHHBIM CAMOCTOATEIBHO;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMAalbHYIO  (OpMYy  MpEICTaBICHUS
uHbOpMaIlMM W WLIIOCTPUPOBATH peEIllaeMble 3a7aud HECIOXKHBIMH CXEMaMH,
TarpaMMaMu, MHOM Trpapukoil 1 UX KOMOMHALUSAMH.

KoMMyHMKAaTHBHbBIE YHUBepCcaJbHbIe YUeOHbIE el CTBUA:

B X07ie 00CYKIeHHsA YUeOHOr0 MaTepurasa, pe3yJabTaToB J1a00paTOpHbIX paboT
U MPOCKTOB 3aJ1aBaTh BOIMPOCHI 10 CYIIECTBY O0OCY)KIaeMON TEMbl M BBHICKA3bIBAThH
WJIcH, HAICJICHHbIC Ha pEIICHUE 3a7add W TOJepXKaHHWe OJ1arokeaaTelIbHOCTH
0OIIIeHM;

COIOCTABJIATH CBOM CYXKICHHS C CY)KICHUSAMHU JAPYTUX YYaCTHHKOB JUANOra,
OOHAPYXUBaATh PA3IUYHE U CXOACTBO MO3UIIHIA;

BBIPaXKaTh CBOIO TOUKY 3PCHHS B YCTHBIX M MMCbMEHHBIX TEKCTaX;



nyOJIMYHO TMPEACTABIATh PE3YJIbTaThl BBHIMOJIHEHHOTO (U3UYECKOTO OIIbITA
(9KCIIEpUMEHTA, UCCIIEI0BAHMS, IPOEKTA);

NOHUMAaTh M HCIOJIb30BATh MPEUMYILECTBA KOMAHAHOW U WHAMBUAYaJIbHOU
paboThI IpU PELIEHUMH KOHKPETHOU (PU3NYECKON POOIEMBI;

IPUHUMATh LEIH COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBATh JAECUCTBUS IO
e€ JIOCTIIKEHHUIO: pacHpeleNiaTh poJid, OOCYXKIaThb MPOLECCHl U Pe3yJIbTaTbl
COBMECTHOH paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOIEH;

BBINIOJIHATH CBOIO YacTb padOThI, JOCTUras Kaue€CTBEHHOI'O Pe3yJbTara Io
CBOEMY HAIIPaBJICHUI0O U KOOPJIMHHUPYS CBOM JEWUCTBHS C JIPYTMMH YJI€HAMHU
KOMAaH/Ibl;

OLICHHMBATh KAaueCTBO CBOEr0 BKJIaJa B OOLIMM MPOIYKT IO KPUTEPUSM,
CaMOCTOSITENIEHO C(POPMYTIUPOBAHHBIM YUaCTHUKAMHU B3aUMOJECHCTBHUSL.

PeryisiTuBHBIC YHUBepCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX U YYCOHBIX CUTYyaIUsX, TPEOYIOMUX JJIs
penieHnst pU3NIECKUX 3HAHWM;

OPUEHTHUPOBAThCS B  PA3IUYHBIX  MMOJAXOJAX  NPHUHATHS  pelIeHUi
(MHIUBUAYaJIbHOE, IPUHATHE PEIICHUS B TPYTIIE, IPUHATHAE PEIICHUHA TPYIINON);

CaMOCTOSATENIbHO COCTAaBJISITh AJTOPUTM pelieHus GU3MUEeCKOM 3aJadyul WU
IJIaH UCCIEJOBaHUS C YYETOM UMEIONIMXCS PECYpCOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTHUPOBATH Mpe/IJIaracMble BApUAHTHI PEIICHU;

JienaTh BIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

JIaBaTh aJICKBaTHYIO OLEHKY CUTYAIlMU U MpeJiarath 1jiaH €€ U3MEHEHUS;

OOBSICHATH  MPUYMHBI  JOCTHXKEHUS  (HEIOCTHIXKEHHUS])  pe3yJIbTaToB
NEeSTEHbHOCTH, JaBaTh OIICHKY MPHUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHUCJIE B XOJ BbIIOJIHEHUS
bu3nuecKkoro McciueoBaHUsl WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSTEIBHCTB,
M3MEHUBIINXCS CUTYyallui, yCTAaHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM.

CTaBUTH ce0s Ha MECTO JPYTOro 4YeJIOBEeKa B XOJI€ CIIOpa WM JUCKYCCHUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTUKY JIPYTOTO.

pU3HABATH CBOE MPABO HA OLIMOKY MpH pelIeHUH (PU3NYECKUX 3a7a4d Ui B
YTBEPKICHUSIX HAa HAYYHbIE TEMBI U TAKOE e MPaBo JPYroro.

IMPEAMETHBIE PE3YJIBTATDBI

K koHiry o0y4eHus 6 7 kaacce npeIMeTHBIE Pe3yIbTaThl HA YIITyOJIEHHOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YUAIOIITNXCSI YMEHUIA:



WCIIOJIb30BaTh MOHATHUS: (PU3NUYECKUE M XMMHYECKHUE SIBJICHUS, HaOII0ICHUE,
HKCIIEPUMEHT, MOJIEJIb, TUIIOTE3a, €IUHULIBI (PU3NYECKUX BEJIMYUH, ATOM, MOJIEKYJIa,
arperaTHble  COCTOSIHHS ~ BemiecTBa  (TBEpAOE, KHUIKOE, Tra3o00pa3Hoe),
MEXaHUYECKOE JBH)KEHHE (PaBHOMEpPHOE, HEPABHOMEPHOE, MPSMOJIUHEHHOE),
TPaeKTOpHUs, paBHOJACUCTByIOWIAsl cui, jAedopmanusa (ymnpyras, IUlacTUYEcKas),
HEBECOMOCTbH, COOOIIAIOIINUECS COCY/IbI;

yYBEpPEHHO pa3iauyarh sBieHus (Auddy3us, TEMIoBOE ABUKEHUE YACTHUIL
BCILIECTBA, PAaBHOMEPHOE [IBI)KEHUE, HEPAaBHOMEpPHOE JBUXKEHUE, WHEpLUs,
B3aUMOJICHCTBUE TEJ, pABHOBECHUE TBEP/IBIX TEJ C 3aKPEIIEHHON OChIO BpalleHUs,
nepenaya JaBlieHUs TBEPIBIMU TeJIaMH, KHUIAKOCTSIMU W Tra3amu, aTMoc(epHOe
JaBJICHUE; TUTABaHUE TeJl, TPEBPAIlleHUs] MEXaHUYECKOU SHEPTUU) MO OMUCAHUIO UX
XapaKTepHbIX CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOUIMX JJaHHOE
(bu3nUecKoe SABICHHUE;

pacro3HaBaTh MPOSIBICHUE U3YyUYECHHBIX (DU3NICCKUX SIBJICHUIN B OKPYKAIOIIEM
Mupe (B TOM umclie (QU3NYECKHUe SIBJICHUS B MPUPOJEC: MPUMEPHI JBUKCHHUS C
Pa3IMYHBIMU CKOPOCTSIMU B KUBOW M HEKUBOU MPUPOJIE, NEUCTBHE CUIT TSKECTH,
TpPEHUs, YIPYTrOCTH B MPUPOJIC U TEXHUKE, BIUSIHUE aTMOC(EPHOro JaBJICHUs Ha
KUBOUW OpraHu3M, TJIaBaHUE PHIO, phIYard B TEJE YEIOBEKa), IIPH STOM IEPEBOIUTh
MPaKTUYECKYIO 3a/1a4y B yUeOHYI0, BBIICIATH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKH )
bu3HUeCKUX SIBJICHUI;

OMKCHIBATh M3yUYEHHBIE CBOMCTBA Tesl U (DU3MUYECKUE SIBJICHUS, UCIOJIb3YS
dbu3nYecKre BeIMUMHbI (Macca, 00bEM, IIIOTHOCTh BEIIECTBA, BPEMS, Y Th, CPEAHSIS
CKOpPOCTh, CUJIa YIPYTOCTH, CHJIA TSKECTH, BEC Teja, CUJa TPEHUS, IaBJICHUE
TBEPOTO TeNa, JaBJICHUE CTOI0A )KUIKOCTH, BEITAIKUBAIOIIAS CUJIa, MEXaHUYECKas
paboTa, MOIIHOCTb, IJIEYO CHJIBI, MOMEHT CHWJIbl, KO3(QQHUIMEHT TMOJE3HOr0
JNENUCTBUSA MEXaHU3MOB, KHHETHYECKasl ¥ MOTEHIMAIbHAS SHEPTUsl), IPU OMKUCAHUU
NpPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICI HCMOJIb3YEMbIX BEJIMYMH, HX
0o003HAaUeHHUA W eOUHUIBI (PU3NYECKUX BEIUYMH, HAXOAUTh (POPMYIIHI,
CBS3BIBAIOIIUE TAHHYIO (DU3UYECKYIO BETUYUHY C APYTMMH BEIMYUHAMU, CTPOUTH
rpauKi U3y4EHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUYHH;

XapaKkTepru30BaTh CBONCTBA TeJ, GU3UYECKUE SBJIICHUS U MPOLIECCHI, UCTIONb3YS
MpaBuiia CIOKEHUS CUII (BJI0JIb OJHOM MpsiMoit), 3akoH ['yka, 3akon [lackais, 3akoH
ApxuMeJia, IpaBUJIO paBHOBeCHUs pbluara (0J0Ka), «30JI0TOE MPABUIIO» MEXaHUKH,
3aKOH COXPaHEHUsS MEXaHWYECKOW HHEpPru”, NpH 3TOM JaBaTh CIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3alKUCHIBATh €M0 MATEMATHUUYECKOE BhIPAXKCHHE;

CTPOUTH MPOCThIE (PU3HUECKHE MOJEIU peaJbHbIX OOBEKTOB, MPOLIECCOB U
SIBJICHUM, BBIJAEIATH IMPU STOM CYHIECTBEHHBIE M BTOPOCTEIICHHBIE CBONCTBA
00BEKTOB, MPOIECCOB, SIBJICHUN, MPUMEHATh (GU3HMYECKUE MOJICIIH JJIs1 OOBICHCHUS
(bu3HYECKUX MPOIIECCOB U PEIICHUS YUeOHBIX 3a]1ay;



OOBSACHATH (PU3UUYECKUE SBJICHHMS, POIIECCHI U CBOMCTBA TE€J, B TOM YHCIIE B
KOHTEKCTE€ CHUTyallMil MpaKkTUKO-OPUEHTHUPOBAHHOTO XapakTepa, U pelaTh
KaueCTBEHHbIC 3aJlauyd, B TOM 4YHUCJIE TPeOYyIOIHUe YHUCICHHOTO OICHHUBAHUS
XapaKTEepHbIX 3HAYCHUN (PU3MUECKUX BEJIMYMH, TP 3TOM BBIOMpATH aJCKBaTHYIO
(U3HYECKYI0 MOJIENb, BBISBIATH MPUYUHHO-CIICICTBCHHBIC CBS3U U BHICTPAWBATH
JIOTMYECKYI0 I[EMOYKY pacCyKJICHUM C OINOpPOM Ha U3YyYEHHBbIE CBOMCTBA
bu3nuecKux SBICHUM, PU3NYECKre 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

pemiaTh pacy€THble 3ama4yu (B 2—3 ACHCTBUSI) MO M3yyaeMbIM TeMaM Kypca
bu3uKu, BRIOWpas aleKBaTHYIO (U3HUECKYIO MOJIENb, C UCIIOJIh30BAHUEM 3aKOHOB
U hopMyJI, CBSI3BIBAIOIINX (U3UUYECKUE BEITMUHUHBI, 3aMMCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE PEIICHUE 3a/1a4H, BBISBISATH HEJOCTAIONINE WIIK U30bITOUHBIE TAHHEIE,
000CHOBBIBaTh BBIOOp METOJA pEIICHHs 3aJayd, HCIOJIb30BaTh CIPAaBOYHbIC
JlaHHbIE, TPOBOJUTH MaTEeMAaTHYECKUE MpeoOpa3oBaHUsI W Pacu€Thl, OLICHUBATH
PEATUCTUYHOCTh MOJYYEHHOTO 3HAYCHUS] (PU3NUECKON BENMYHMHBI U ONPEIETSATh
pa3MepHOCTh (GU3HUECKON BEIIMYUHBI, MOTYYEHHON MPU PEIICHUH 3a/1a4H;

pacno3HaBath MPOOIEMbI, KOTOPbIE MOKHO PELIUTh IPU OMOIIU (PU3UYECKUX
METOJI0OB, M MpeajiaraTb OPUEHTUPOBOUHBIA CIOCOO peIIeHUs, B ONHCAaHUU
UCCIEIOBAHUSI  paclo3HaBaTh  MPOBEpPSIEMOE  MPEAINOJIOKEeHHEe  (TUIIOTE3Y),
WHTEPIPETUPOBATH MOTYUYCHHBIN pe3yJIbTarT;

MPOBOJIUTH OTBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WM (DU3UIECKUX
cBoMCcTB Ten (nud@ys3usi, TEIJIOBOE pACIIMPEHUE Ta30B, SBJICHUE WHEPIUH,
M3MEHEHUE CKOPOCTHU MPHU B3aUMOJICHCTBUU TeJ, Tiepeada JaBIeHUs )KUJKOCTHIO U
razoM, NpOsIBIEHUE JACHUCTBHUS aTMOCHEpPHOTO MAaBJICHUSA, ACHCTBHE MPOCTHIX
MEXaHU3MOB): (HOPMYJIHMPOBATh MPEIANOI0KEHHE (TUIIOTE3Y) O BO3MOXKHBIX
pe3yibTaTax HaOIIOJEHUHN, CAMOCTOSATEILHO COOMPATh YCTAHOBKY U3 U30BITOYHOIO
Habopa o0opyoBaHus U GOPMYIUPOBATH BHIBOIBI;

MPOBOAUTL TMPSMbIE W KOCBEHHBIE HU3MEpEHUs] (DU3NUYECKUX BEJIMYUH
(paccrosiHue, MPOMEKYTOK BpEMEHH, Macca Telia, 00bEM Tela, Cuila, TeMIeparypa,
IJIOTHOCTh JKUJKOCTH U TBEPJOTO Tejla, CUJla TPEHUS CKOJIbXKEHUS, HaBJICHUE
BO3/lyXa, BRITAJIKMBAIOIAsA CUJIa, ACHCTBYIOIIAs HAa MOTPY>KEHHOE B )KUJIKOCTD TEJIO,
KO3 (PUIMEHT MOJE3HOro NEHCTBUSA TMPOCTHIX MEXaHU3MOB) C HUCIOJIb30BAaHUEM
AaHAJIOTOBBIX M MHU(POBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOP METOAA M3MEPECHHUS,
buKCHpOBaTh MOKAa3aHUs MPUOOPOB, HAXOAUTH 3HAUYECHUE U3MEPSIEMON BEIIMYUHBI C
MOMOIIBIO YCPEIHEHHUS PE3YJIHbTATOB CEPUU U3MEPEHHI U OILIEHUBATH OTPEIIHOCTh
M3MEPEHNM;

MPOBOJUTH HECJIOKHBIE DKCIIEPUMEHTAIbHBIE HCCIIEIOBaHUS 3aBUCHUMOCTEH
bu3HYeCKNX BEIWYWH (3aBUCHMOCTH TYTH PAaBHOMEPHO IBIDKYIIETOCS Tela OT
BPEMEHM JBWKEHHS Tela, CWIbl TPEHUS] CKOJBXKEHUS OT CHIIBl HOPMAaJIbHOIO
JaBJICHUS, KaueCcTBa 00pabOTKU TOBEPXHOCTEH TeJl U HE3aBUCUMOCTH CHUJIbI TPEHUS



OT IUJIOIIAN COMPUKOCHOBEHHMSI TE€Jl, CHJIBI YNPYTOCTU OT YIJIMHEHUS TMPY>KUHBI,
BBITAIKUBAIOIIEH CUJIBI OT 00bEMa MOrPYKEHHOM YacTH Tella U OT IJIOTHOCTH
KUIKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT TIyOWHBI, HAa KOTOPYIO
MIOTPY’KEHO TEJIO, YCIOBUH TUTABAHUS TEJ, YCIOBUA PAaBHOBECHUS phluara 1 OJIOKOB):
COBMECTHO ¢ yuuTeneM (OpPMYIUPOBATh 3aJady W THUIOTE3y HCCICIOBAHUS,
CaMOCTOSATENIbHO  IJIAHUPOBAaTh HMCCJEJIOBAHHE, CaMOCTOATEIBLHO COOMpaTh
HKCIIEPUMEHTAIbHYI0 YCTAHOBKY C HMCHOJB30BAHHEM HHCTPYKIIMH, MPEICTaBIAThH
MOJIYYCHHBIC 3aBUCUMOCTH (PU3MUYECKHX BEJIWYMH B BUJIE TaOIWIl U TpaduKoOB,
OIICHUBATH MOTPEITHOCTH, JACJIaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIIEAOBAHMS;

coOmolaTh TpaBWja TEXHUKH Oe3omacHOro Tpyaa mnpu pabore cC
71a60paTOpHBIM 000PYI0BAaHUEM;

yKa3bIBaTh IPUHIIUIIBI IEUCTBUS TPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, TMHAMOMETP, COOOIIAOIINECS COCYIbI, OapOMETp, phlUuar, Mo ABMKHBIN
Y HETIOJIBYDKHBIN OJIOK, HAKIIOHHAS TIJIOCKOCT;

XapaKTepU30BaTh MPUHIUIIBI IEUCTBUS U3YYCHHBIX MPUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTHUUECKHUX MPOIIECCOB C OMOPOM HA X ONMUCAHUS (B TOM YHCIIE:
MOAMIUITHAKYN, YCTPOWCTBO BOJOMNPOBOJA, THIAPABIMYECKUN Tpecc, CcHU]OH,
MaHOMETp, BBICOTOMEpP, TOPITHEBON HACOC, apEOMETp), HWCIONB3ys 3HAHUS O
CBOMCTBax (U3MYECKUX SBJICHUM W HEOOXOauMble (U3MYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTHYHbIE PUCYHKH H3YUYEHHBIX TEXHUYECKUX
YCTPOWCTB, HM3MEPHUTEIBHBIX TMPUOOPOB M TEXHOJOTHYECKHX TIPOIECCOB TMPHU
pelIeHn: y4eOHO-TIPAKTHIECKUX 3a]1aY;

MPUBOJAUTH MPUMEPHI (HAXOIUTh HHPOPMAIIMIO O TPUMEPAX) MPAKTHIECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KU3HU I OOecredeHus
0e30MacHOCTH MpPHU OOpallleHUHd ¢ NpUOOpaMH U TEXHUYECKUMHU YCTpPOMCTBaMH,
COXpaHEHUS 370pPOBbS W COONIOJACHUS HOPM DSKOJIOTHYECKOTO TIOBEICHUS B
OKPYXKaroUIen Cpee;

OCYIIECTBIISITH OTOOP MCTOYHUKOB MH(MOPMAITNU (HU3UIECKOTO COACPKAHUS B
HUuTepHeTe, caMOCTOSITENIbHO (OPMYJIHpPYsi TMOUCKOBBIM 3alpoc, Ha OCHOBE
UMEIOIINXCS 3HAaHUU W MyTEM CpPaBHEHUS PA3IMYHBIX HCTOYHUKOB BBIICIATH
uHpOpMAIMIO, KOTOpasi SIBISETCSA MPOTHUBOPEYMBOM WMIM  MOXET  OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh TIPH BBIMOTHEHUH YUYEOHBIX 3aJlaHUi HAyYHO-TIOMYJISPHYIO
JIUTEPaTypy (PU3NYECKOro cojaeprkaHusi, CIpaBOUYHbIE MaTepHaNbl, PECYPChl CETH
WuTepHeT, BmameTh NpuéMaMu KOHCIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUS
uH(OpPMAITUU U3 OJTHON 3HAKOBOU CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE KpAaTKUE IMHUCbMEHHBICE M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 HMCTOYHUKOB HMH(OpManUu (PU3NYECKOTO COACpkKaHUS, B TOM UYHCIIE



nyOMUYHO JeNaTh KpaTKUe COOOIICHHsSI O Pe3ysbTaTaxX MPOEKTOB WM y4eOHBIX
HCCIICIOBAHUM, TPU STOM TPaAMOTHO MCIIOJIb30BAaTh HW3YUECHHBIA MOHSITUUHBIN
anmnapart Kypca (pU3MKH, COMPOBOXKIATh BRICTYILJICHUE NMPE3EHTAIIUECH;

IpU BBINOJHEHUM YUYE€OHBIX MPOCKTOB M UCCIEAOBAHUM pacHpenesiarTh
00S13aHHOCTH B TPYIINE B COOTBETCTBUU C MOCTABJICHHBIMU 33/lauaMH, CICIUTH 3a
BBLIIIOJIHEHUEM IIJIaHA JEHCTBHM, aJeKBAaTHO OI€HHMBATh COOCTBEHHBIM BKJIAaJ B
JNEATEIbHOCTh TPYIIbl, BBICTPAMBATh KOMMYHUKATHBHOE B3aMMOJICHCTBUE,
YUYUTBIBAS MHECHUE OKPY>KAIOIIUX.

K koHI1ly 00yuenust ¢ 8 kiracce npeIMETHbBIE pe3yJIbTaThl HA YTIyOJI€HHOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATUA (Macca U pa3Mepbl MOJICKYJ, TEIJIOBOE JBUKEHUE
aTOMOB M MOJICKYJ, arperatHbleé COCTOSIHUSI BEIIECTBA, KPUCTAIUIMYECKHE U
amop(dHbIe Tena, HACBIIEHHBI W HEHACHIINICHHBIA Map, CIOCOObI M3MEHEHMS
BHYTPEHHEW JHEPruu, OJJIEMEHTapHbIA OSJICKTPUUYECKUN 3apsiji, MNPOBOIHUKH,
MOJTYTIPOBOJTHUKH, JUAIEKTPUKHU, UCTOYHUKH MTOCTOSTHHOTO TOKA, SJIEKTPUUECKOE U
MarHuTHOE TOJs, ONTHYECKAas CHUCTEMa) W CHUMBOJIMYCCKHUH SI3bIK (DM3UKUA TIPU
pelIeHNH YYeOHBIX U MPAKTUYECKUX 3a/1a4;

YBEPEHHO pa3iiMyaTh SIBJICHHS (TEIJIOBOE paclIMpeHue (CxKaTue), TEII0BOE
paBHOBecHE, MOBEPXHOCTHOE HATSXKEHHUE, CMAuMBaHHUE, KalUJUISIPHBIC SBJICHMS,
UCTIapeHHue, KOHJEHCAIMs, IIJIaBJICHUE, KPUCTAJIU3AlUs, KHUIIGHHE, CIOCOObI
Teronepeaadu (TErmIonpOBOIHOCTh, KOHBEKIUS, U3TyUYEHHE), TEIIOBBIE MOTEPH,
AIEKTpU3alUsl TeJl, B3aUMOJICUCTBUE 3apsioB, ACHCTBHS AJIEKTPUUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHUE, B3aUMOJICHCTBUE MAaTHUTOB, JIEHCTBUE MATHUTHOT'O MOJIS Ha
MPOBOJHUK C TOKOM) IO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBICHUE;

pacrto3HaBaTh MPOSIBICHUE U3YyUYECHHBIX (DH3UYCCKUX SIBJICHUH B OKPYKAIOIIEM
Mupe (B TOM uyucie (U3MYECKUEe SBICHUS B TMPUPOJE: TMOBEPXHOCTHBIE U
KalmWUISIPHBIC SBJICHUSI B MPUPOJE, KPUCTALIBI B MpHUpoje, uzinyudenue CoiHIa,
3aMep3aHue BOAOEMOB, MOPCKHE OpHr3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHETa,
DJIEKTPUUYECKHUE SIBIICHUS B arMmocdepe, SICKTPUYECTBO KUBBIX OPTaHU3MOB,
MarHuTHOE MoJjie 3eMiiu, Apeid MmoatocoB, pojab MarHUTHOTO TOJS JUIsSl )KM3HU Ha
3emie, MOJSIPHOE CHUSHHE), MPU ATOM MEPEBOAUTH MNPAKTHUECKYIO 3aJady B
y4eOHYI0, BBIACNIATh CYIIECTBEHHbIE CBOMCTBA (MpU3HAKK) (DU3UUECKUX SIBICHHUIM;

OTNUCHIBATh M3YyYCHHBIE CBONCTBA TeNl U (PU3MUECKUE SIBJICHUS, UCIOIb3YS
dbu3ndecKue BeIMYUHBI (TEMIIEpaTypa, BHYTPEHHSIS DJHEPTHUS, KOJIMYECTBO TETIIOTHI,
paboTa rasza, ynenbHas TEIJIOEMKOCTh BEIIECTBA, YIEIbHAs TEIUIOTa TUIABJICHMUS,
yAelbHas TeIJIoTa MapooOpa3oBaHuUs, yJeidbHAas TEIUIOTa CropaHusi TOIUIMBA,
KOO(PPUIIMEHT TMOJE3HOr0 JCUCTBUS TEIUIOBOW MAIllUHBI, OTHOCHUTEJIbHAs
BJIQXHOCTh BO3/AYyXa, DJEKTPUYECKHM 3apsii, CHUja TOKa, DJJIEKTPUYECKOE



HaIpsDKEHUE, COINPOTHBIIEHHE NpoBoAHMKA, DJIC B LENM MOCTOSHHOIO TOKA,
JJIEKTPUYECKOE YJIENbHOE CONPOTUBJIEHHE BellecTBa, padoTa W MOLIHOCTh
ANEKTPUYECKOr0 TOKA), PYU ONUCAHUU MPABUIBLHO TPAKTOBATh (PU3MUECKHUI CMBICI
UCTIOJb3yEMBbIX BEIUYMH, UX OOO3HAYEHUS W €IUHUIBI (U3UYECKUX BEIHUUH,
HaXOAUTh (YOPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEITUYHMHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKU U3YyUCHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, PU3NUYECKHUE SBJICHUS U IPOLIECCHI, UCIIOJIb3YS
OCHOBHBIE TOJI0KEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOECHMS BEIIECTBA,
yYpaBHEHHE TEIUIOBOrO OallaHCa, 3aKOH COXPaHEHHs 3JIEKTPUUYECKOro 3apsiia, 3aKOH
KyroHa, npuHIMI Cynepro3uIuy NIEKTPUYECKUX NoJIeH, 3akoH OMa U1 yyacTka
nenu, npasuia Kupxroda, 3akon Oma s noiaHoW nemnu, 3akoH JDxoyns-JleHua,
3aKOH COXPAHEHHUsl HHEPruM, MPU 3TOM pa3InuyaTh CIOBECHYIO (POPMYJIHUPOBKY
3aKOHA M €ro MaTEMaTHYECKOE BBIPAKECHUE;

CTPOUTH MPOCThIE (PU3HUECKHE MOJEIN pPEeajJbHbIX OOBEKTOB, MPOLIECCOB U
SBJICHUW, BBIACIATH IIPU 3TOM CYLIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, MPOLIECCOB, SIBJICHUH, IPUMEHATh (PU3NUECKUE MOJIETH AJIs1 OOBICHEHUS
(u3HYECKUX MPOIIECCOB U PEIIeHUS YUYEeOHBIX 3a]1ay;

OOBSCHATH (PU3NYECKUE SBICHHUS, IPOLIECCHI M CBOMCTBA TEJl, B TOM YHUCIIE U B
KOHTEKCTE CUTyallUd IPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pearb
KayeCTBEHHbIE 3a/ladyd, B TOM 4HCIe TpeOyIollle YHUCICHHOTO OLIEHUBaHUs
XapaKTEepPHbIX 3HAYEHUH (U3NYECKUX BEJIMYMH, MPU STOM BBIOUPATH aJIEKBATHYIO
(U3HYECKYI0 MOJIENb, BBISBIATh NPUUYUHHO-CIEICTBEHHbIE CBA3M U BBICTPAMBATh
JOTHYECKYI0 ILEMOYKY pAaCCYKICHHM C ONOpOM Ha W3y4YEHHBIE CBOWMCTBA
(dusnyeckux sABICHUH, PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

YBEPEHHO pelaTh pacy€THblE 3aJauyd (C OMopod Ha 2-3 ypaBHEHHUs) IO
U3y4aeMbIM TeMaM Kypca (pU3uKH, BbIOMpast aleKBATHYO (U3NUYECKYIO0 MOJIENb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (HOpPMYJ, CBA3BIBAIOUIUX (PU3MUECKHE BEIUYMHBI,
3alMCBHIBATh KPAaTKOE YCJIOBUE W Pa3BEPHYTOE pEIICHHWE 3aayd, BbIABIATH
HEJIO0CTAlOIINE WIH U30BITOUHbIE JaHHBIE, 0OOCHOBBIBATH BHIOOP METOJA PEIICHUs
3a/la4d, MCIOJIb30BaTh CIPABOYHBIE [JAHHBIC, IPUMEHATh METOABl aHAIU3a
pa3MepHOCTEM, UCIONb30BaTh rpaUuecKre METOAbl PElIeHUs 3aJad, MPOBOJUTH
MaTEMaTUYECKUE MpeoOpa3oBaHUsl W Pacy€Tbl, OIEHUBATh PEATHCTHYHOCTH
NOJyYEHHOTO 3HA4eHUs (U3MUECKOH BEIMYMHBI U OMNPENENATh Pa3MEpPHOCTh
(¢u3rnyecKoil BETUUMHBI, MOTYYEHHON NpU PEILICHUH 33/1a4U;

pacrno3HaBaTh Ipo0OJIEMbl, KOTOPbIE MOXKHO PELIUTh IPU OMOIIM (PU3UYECKUX
METOJIOB, W MpejaraTb OPUEHTUPOBOUYHBIM CHOCOO pElIeHus, B ONUCAHUU
UCCIIEIOBaHMSI  pPAcloO3HaBAaTh  IPOBEPSIEMOE  MPEANOJOKEHHE  (THIOTE3Y),
MHTEPIPETUPOBATH MIOJyYECHHBIN PE3yJIbTaT;



MPOBOJIUTH OTBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WM (DU3UIECKUX
CBOMCTB Ten (KalWUISIpHbIE SIBJICHUS, 3aBUCUMOCTb JIaBJIEHUS BO3JyXa OT €ro
o0béMa M TeMmIepaTypbl, CKOPOCTH TMpoIlecca OCTHIBAaHUS (HAarpeBaHUs) TpU
U3JIy4YEHUU OT I[BE€Ta H3JIyYarolled (Mmoriomammieii) mOBEPXHOCTH, CKOPOCTh
UCTapeHusi BOJABI OT TEMIIEPaTyphl >KUAKOCTH U IUIOMAAH €€ MOBEPXHOCTH,
3IIEKTPU3aLUs TeJl U B3aUMOJCHCTBHE AJIEKTPUUYECKUX 3apsiioB, B3aUMOJEUCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3YaJM3alllsl MATHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB,
JCHUCTBHSI MArHUTHOTO TOJIA HAa TPOBOJHUK C TOKOM, CBOMCTBA DJIEKTPOMAarHUTA,
CBOMCTBa 3JIEKTPOJBUTATENS MOCTOSHHOTO TOKAa): (hOpMyIHpOBaTH MpPOBEpsieMOe
npeanoyiokeHue  (TUIoTe3y) O  BO3MOXKHBIX — pe3ysibTaTax  HaOIIOACHUM,
CaMOCTOATENILHO COOUpPATh YCTAHOBKY M3 HM30BITOYHOrO Habopa o0OpyIoBaHUS,
OTHCHIBATH XOJI OTBITa B (POPMYITHPOBATH BHIBOIBL;

NPOBOANTH TPSIMbIE ¥ KOCBEHHBIE W3MEpeHUs (PU3MYECKHX BEITUYHH
(TeMmmiepatypa, OTHOCHUTENbHAs BIAXXHOCTb BO3/yXa, CWJIa TOKa, HaIpsDKEHUE,
ylienabHas TEIUIOEMKOCTh BEIECTBA, COMPOTHBIEHUWE IPOBOJHUKA, paboTa u
MOIIIHOCTh 3JIEKTPUYECKOT0 TOKA) C MCIOJIb30BAHHEM aHAJOTOBBIX U IUMPOBBIX
npuOOpoB, 0OOCHOBBIBATH BHIOOP METOJIa MU3MEpPEHHUs, (PUKCUPOBATH IMMOKA3aHUS
npuOOpOB, HAXOAUTH 3HAUCHUE M3MEPSEMOM BEIMUYMHBI C TIOMOIIBIO YCPEIHEHUS
pe3yIbTaTOB CEPUH U3MEPEHUN U OLIEHUBATh MOTPEITHOCTh U3MEPEHHIA;

IPOBOJMUTH IKCIEPUMEHTAJIbHbIE MCCIIEJOBAHUS 3aBUCUMOCTEH (PU3NYECKUX
BEJIMYMH (3aBUCUMOCTbH [IaBJIEHHS BO3AyXa OT €ro oO0bEéMa M HarpeBaHus WU
OXJIKJICHUS, UCCTIEIOBaHUE SIBJICHHSI TETJIOOOMEHA MPU CMEIINBAHUN XOJIOTHOU U
ropsiueil BOJbI, 3aBUCUMOCTh COITPOTUBIICHHSI POBOJHUKA OT €T0 JUIMHBI, IJIOUIaAN
MOTIEPEYHOT0 CEYEHMSI M yJIeTbHOIO CONPOTUBIICHUSI BEIIECTBA MPOBOIHUKA, CUJIBI
TOKa, MPOTEKAIOIIEr0 Yepe3 MPOBOJAHMK, OT HANpsDKEHHs Ha MPOBOJIHUKE,
HCCJIeIOBAHKE TIOCIIEIOBATEIBHOTO U MApaUIeIbHOIO COEIMHEHUN TPOBOJHUKOB):
COBMECTHO C yuuTeneM (OpMYyJIHpOBaTh 3aJady M THUIOTE3y HCCIeI0BaHu,
CaMOCTOSITENIbHO ~ TUIAHUPOBATh  MCCIEAOBAaHUE, CaMOCTOSTENIbHO COOUpATh
HKCHEPUMEHTAIbHYI0 YCTAHOBKY C HCIOJb30BAaHUEM HHCTPYKIUH, NPEACTABIATH
MOJTyYeHHBIC 3aBHCHUMOCTH (PU3MYECKUX BEJIMYMH B BUJIC TaONHIl U TPapuUKOB,
OIICHMBATh MOTPEIIHOCTH, JACNIaTh BBIBOJBI IO PE3yIbTaTaM UCCIICIOBAHMS,

coOmrofaTth mpaBuia 0€30MacHOr0 Tpyda mpu padbore ¢ J1abopaTOPHBIM
000pyI0BaHUEM,;

XapaKkTepU30BaTh MPUHLUIIBI IEHCTBUS U3YUEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTHYECKHUX MPOIIECCOB C OMOPOM HA X ONMUCaHUs (B TOM YHCIIE:
CHCTEeMa OTOIUICHHUS JOMOB, TUTPOMETD, TapoBasi TYpOMHA, aMIIepMETpP, BOIBTMETP,
CUETYMK  DJICKTPUUECKOM  DHEPruH,  DIEKTPOOCBETUTENBHBIE  MPUOOPHI,
HarpeBaTeJIbHbIC ANEKTPONPUOOPHI (IPUMEPHI), TPEJOXPAHUTEIH U UX IPUMEHEHHE
B OBITY M TEXHHUKE, NMPUMEHEHHE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMATHUTOB,



AJIIEKTPOABUTATENb TIOCTOSIHHOTO TOKa), MCIOJIb3ys 3HAHUA O CBOMCTBAX
bu3HUeCcKuX SABJICHUM, HEOOXOAMMbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIbHBIE TPUOOPHI
0 CXeMaM M CXEMAaTHUYHbIM pHUCYHKaM (3KUJIKOCTHBIM TEpMOMETp, TEPMOC,
MICUXPOMETpP, TUTPOMETP, J[ABUTATEIb BHYTPEHHETO CrOpPAaHUS, AJIEKTPOCKOIL,
peocTaT), COCTaBIISITh CXEMbl AJIEKTPUUYECKUX LEMel € MOCIeI0BaTeNIbHBIM H
napajijieibHbIM COCJAMHEHUEM D3JIEMEHTOB, pa3jinyas YCIOBHbIE 0O0O03HAYEHUS
3JIEMEHTOB AIEKTPUUECKHUX LIeTei, UCIIOJIb30BaTh CXEMbl U CXEMaTUYHbIE PUCYHKHU
W3YYCHHBIX  TEXHUYECKHX  YCTPOWCTB,  HW3MEPUTEIBHBIX  TPUOOPOB U
TEXHOJIOTUYECKHUX MPOLIECCOB MPH PEIICHNUN yUeOHO-TIPAKTUUECKUX 3a/1a4;

IPUBOAUTH MPUMEPHI (HAXOIUTh HHPOPMALIMIO O TPUMEPAX) MPAKTHUYECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >XKU3HU I OOecredeHus
0e30MacHOCTH MpH OOpallleHUHd ¢ NpUOOpaMH U TEXHUYECKUMHU YCTPOICTBaMH,
COXpaHEHUsl 3J0pOBbSI W COONIOAEHUS HOPM 3KOJIOTMUECKOrO IIOBEAEHUS B
OKPYKarolIEn Cpeae;

OCYLIECTBJISITh MOUCK MH(pOpMaIuu puznueckoro coaepxanusi B Uurepuere,
CaMOCTOATENbHO (OPMYIUPYS MOUCKOBBIHN 3alIPOC, HA OCHOBE UMEIOLIUXCS 3HAHUI
U CpPaBHEHUS JOMOJIHUTEIbHBIX HMCTOYHUKOB BBIIACHATH MHGOPMAIUIO, KOTOpas
SIBJISIETCSA MPOTUBOPEUUBOM UM MOXKET OBITh HEOCTOBEPHOM;

WCIIOJIb30BaTh TIPH BBIMOTHEHUH YUYEOHBIX 3aJlaHUi HAyYHO-TIOMYJISPHYIO
JIUTEpaTypy (PU3MYecKOro coaepkaHusi, CIpaBOUYHbIE MaTE€pHANbl, PECYPChl CETH
WuTepHer, Bnanerb nNpuéMaMu KOHCHEKTHUPOBAaHUSA TEKCTa, NpeoOpa3zoBaHUs
uH(OpPMAITUU U3 OJTHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co3gaBaTh COOCTBEHHBIC IMCHMEHHBIE W KpaTKUE YCTHBIE COOOIICHUS,
0000111ast nHQOpMAIUIO U3 HECKOIBKUX UCTOYHUKOB (PM3UUECKOTO COACpKaHUA, B
TOM  4ucie  MyOJIMYHO  MPEACTaBISATH  Pe3yJbTaThl  MPOEKTHOM WU
MCCIIEN0BATEIBCKON NESTENBHOCTH, IPU 3TOM I'PAMOTHO UCITOJIb30BATh U3YUYEHHBIN
MOHATUIHBIN armapat Kypca (pu3uKu, COmpoBOKIaTh BRICTYIIJICHUE TIPE3CHTAITUEH;

IIPY BBITIOJIHEHUH y4E€OHBIX MPOEKTOB M HMCCIICIOBAHUN (PU3MUECKHX MPOIECCOB
pacnpenensiatb OOS3aHHOCTHM B TPYIINE B COOTBETCTBUU C IOCTaBICHHBIMU
3a/layaMM, CJIEAUTh 3a BBIIIOJIHEHUEM IUIaHA JIEWCTBUUA M KOPPEKTHPOBATH €TO,
aJIcKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIaJ B JIEITEILHOCTh IPYIIIbI, BBICTPAUBATh
KOMMYHUKATUBHOE  B3aWMOJICUCTBUE, TMPOSBIAS TOTOBHOCTH  pa3peuiaTh
KOH(DITUKTHI.

K koHiry oOy4denus ¢ 9 k1acce npeIMeTHBIE pe3YyIbTaThl HA YTITyOJICHHOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
UCIIOJIb30BaTh MOHATHUS (CUCTEMa OTCUYETA, OTHOCUTEIBLHOCTh MEXAaHUYECKOTO
JBIKCHUSI, HEBECOMOCTh U TMEPETpy3KH, IEHTP TKECTH, MEXaHUYECKUE BOJIHBI,
3BYK, MH(QPa3ByK M YJIbTPa3BYK, D3JIEKTPOMArHUTHBIE BOJIHBI, PEHTTEHOBCKOE



U3ITydeHHE, IIKaJIa SJIEKTPOMArHUTHBIX BOJIH, HICTOYHUKH CBETa, OJIM30PYKOCTh U
JANbHO30PKOCTh, CHEKTPhl MCITYCKaHUS W MOTJIOLIEHUs, anbda-, 0eTa- U raMma-
U3ITyYEHHUs], U30TOIbI, siAEpHAas U TEPMOSJEpHAsl PHEPreTUKa) U CUMBOJUYECKUN
SI3BIK (DU3WKY TIPU PEIICHUN YUICOHBIX U IPAKTUICCKUX 3a]1aY,

YBEPEHHO  pa3iauyarh  sBJICHUA (PaBHOMEPHOE M  HEPaBHOMEPHOE
NPSIMOJIMHEWHOE JBUKEHUE, PABHOYCKOPEHHOE NPSIMOJUHEHHOE JBUKECHUE,
CBOOOJIHOE MaJieHHe TeJ, JABWKEHHE IO OKPY>XKHOCTH, B3aUMOJICWCTBHE Tell,
paBHOBECHE MaTepUAIbHOW TOYKH, PpEAKTHBHOE JIBUJKEHHUE, HEBECOMOCTb,
KojeOaTeNpHOe JABWKEHHE (TrapMOHMYECKHE, 3aTyXarollWe, BBIHYXKICHHbBIC
Kosie0aHus), PE30HAHC, BOJIHOBOE JBMKEHHE (PAcIpOCTpaHEHHE U OTpakKeHHE
3ByKa, UHTepdepeHns U Tudpakius BOJH), MPIMOJIMHEMHOE paclpOCTPaHEHUE,
OTPAKEHUE M TIPEJIOMIICHHE CBETA, IIOJIHOE BHYTPEHHEE OTPAKECHHUE CBETA,
pasnokeHue Oeroro cBeTa B CHEKTP W CJIOXKEHUE CIEKTPaJbHBIX LIBETOB,
€CTECTBEHHAsl  pAJUOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOro  CHEKTpa
U3JIyYEHUs) 1O ONUCAHUIO MX XAPAaKTEPHBIX CBONCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBJICHUE U3YUYECHHBIX PU3NYECKUX SIBJICHUN B OKPYKAIOILIEM
Mupe (B TOM uucie (U3UYECKUE SIBIICHWUS B TPHUPOJE: TPUIUBBI U OTIIUBHI,
nBrkeHue 1aHeT CoOJHEYHOW CHCTEMBbl, PEAaKTHUBHOE JIBMDKCHHE >KMBBIX
OpPraHU3MOB, BOCIPHSTHE 3BYKOB JXHUBOTHBIMM, 3EMIIETPSICEHHE, CEHCMUYECKHE
BOJIHBI, IIyHAMH, 3XO0, IIBETA TEJ, ONTUYECKHUE SBJICHUS B IPUPOE, OMOIOTUYECKOE
NEUCTBUE BUIUMOTO, VYIbTPA(PHOIETOBOTO U PEHTTEHOBCKOIO U3IYyYEHHUH,
€CTECTBEHHBI pagMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJAHMOAKTUBHOE
U3JIy4YEHUE NPUPOJHBIX MHUHEPAJIOB JEUCTBUE PANMOAKTUBHBIX M3IYyUYCHH Ha
OpraHu3M 4YeJOBEKa), MPU ATOM MEPEBOAUTH MPAKTHUYECKYIO 3aadyy B y4eOHYIO,
BBIICNIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) GU3UUECKUX SBICHH;

ONMUCHIBATh M3yUYEHHbIE CBOMCTBA TN U (DU3UUYECKUE SIBJICHUSA, UCIOJIb3YS
¢usznyeckue BEMWYMHBI (CPeAHAs W MTHOBEHHass CKOPOCTh Tela MpHU
HEPAaBHOMEPHOM JIB)KEHHMH, YCKOpPEHHE, IMEepEMELIEHUE IPU PaBHOYCKOPEHHOM
NPSMOJIMHEWHOM  JBH)KEHUM, YIJIOBas  CKOPOCTb, LEHTPOCTPEMUTEIBHOE
YCKOPEHHE, CHJIa TPEHHUS, CHJIa YIIPYTOCTH, CHJIA TSDKECTH, YCKOPEHUE CBOOOIHOIO
naJieHus], BEC TeJla, LEHTP TSKECTU TBEPJOro Tela, UMIYJIbC TeJa, UMITYJIbC CHIIBL,
MOMEHT CHUJIbl, MEXaHH4ecKas paboTa U MOUIHOCTh, TOTEHLMATbHAS YHEPTH Tela,
MOAHATOTO HaJl IOBEPXHOCTHIO 3€MJIU, TOTEHIIMAJIbHAS SHEPTUS CKATON MPYKUHBL,
KMHETUYECKAsT HDHEPrus, IOJIHAs MEXaHM4YECKas DSHEpPrus, MEpHOJ U YacToTa
KOJe0aHM, epruoi MaTeMaTUYECKOr0 U MPYKUHHOTO MAasATHUKOB, JJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, IOKA3aTelb IMPEIOMIICHUS
Cpelibl), IPU ONMKUCAHUH MTPABUIBLHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIOIB3YEMBIX
BEJIMYMH, UX 0003HAYEHUS U €IUHULIBI PU3NYECKUX BETUYNH, HAXOAUTH (POPMYJIbI,



CBS3BIBAIONIUE TAHHYIO (PU3UYECKYIO BETUYMHY C APYTHMMH BEIIMYUHAMU, CTPOUTH
rpauKy U3y4EeHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepHU30BaTh CBOKWCTBA Tell, PUINYECKUE SIBJICHUS U MPOILIECCHI, UCTIOIb3YS
3aKOH COXpaHEHUs SHEpPruM, 3aKOH BCEMHUPHOrO TITOTEHUs, IPUHLHUII
CYNEPIIO3HULIMH CUJI, TPUHIUI OTHOCUTENIBHOCTH [ anuies, 3akoHsl HploTOHA, 3aK0H
COXpaHEHHUS! MUMITYJIbCa, TEOPEMY O KHHETUYECKON SHEpruu, 3akoH ['yka, 3aKOH
bepHyinu, 3aKOHBI OTPaXKEHUSA W MPETOMIICHUS CBeTa, (GOpMYJIy TOHKOHM JIUH3HI,
IUTAHETAPHYI0 MOJElIb aTOMa, HYKJIOHHYIO MOJENb AaTOMHOIO SApa, 3aKOHbI
COXpaHEHUs 3apsJ0BOr0 U MAcCOBOIO YHUCEN IMPH SAEPHBIX PEAKUUAX, PU 3TOM
pasznuyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U €r0 MATEMATHUUECKOE BHIPAKECHHE;

CTpPOUTh (PU3MYECKUE MOJENIH pealbHbIX OOBEKTOB, MPOILECCOB U SIBICHUH,
BBIICNIATh MPU 3TOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMCTBA OOBEKTOB,
IPOLIECCOB, SIBJICHUH, NPUMEHATh (PU3NYECKHE MOJAENU I OOBSCHEHUs
(bu3nyeCcKuX MPOLECCOB U pEIIeHNs YUeOHBIX 3a7a4;

OOBSACHATh (PU3NYECKUE SIBICHUS, IPOLIECCHl U CBOMCTBA TEJN, B TOM YHUCIIE B
KOHTEKCTE€ CHUTyaluld MPaKTUKO-OPHUEHTUPOBAHHOIO XapakTepa, M pelarhb
KaueCTBEHHbIE 3a7aud, B TOM 4YHCIE TPeOYIOIME YHCICHHOIO OLICHUBAHUS
XapaKTEepHbIX 3HAYCHUN (PU3MUECKUX BEJIMYMH, TP 3TOM BBIOMpATH aJCKBaTHYIO
(U3UYECKYI0 MOJIENb, BBISBIATH MPUYUHHO-CIICICTBCHHBIC CBS3U U BHICTPAWBATH
JIOTUYECKYIO LENOYKY PACCYX ACHUN M3 2—3 IIaroB C ONOpPOMl Ha HU3y4YCHHbIE
CBOMCTBaA (DU3UYECKUX SIBJICHUH, PU3NUECKHE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIETIH;

YBEPEHHO peliaTh pacu€THbIE 3aJlayd M0 M3y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpas aIeKBaTHYIO (PU3NYECKYIO MOJIENb, C HCTIOIh30BAaHHEM 3aKOHOB U (hOpMY!I,
CBSA3BIBAIONIMX (DU3UYECKHME BEJIMYMHBI, 3alHCBhIBaTh KpPAaTKOE YCJIOBHE U
pa3BEPHYTOE PEIICHUE 3a/1a4H, BBISBISATH HEJOCTAIONINE WIIM U30BITOUHBIE TAHHBIE,
000CHOBBIBaTh BBIOOp METOJA pEIICHMs 3aJayd, HCIO0JIb30BaTh CIPAaBOYHbIC
JaHHBIE, TPUMEHATh METO/Ibl aHAJIM3a Pa3MEPHOCTEM, UCIIOJIb30BaTh rpauyecKue
METO/IbI PELIEHUS 3a7a4, IPOBOIUTH MAaTEMAaTUYECKUE TPEOOPa30BaHMs U PACUETHI,
OIICHUBATh PEATHCTHYHOCTh TMOJIYYEHHOTO 3HA4YCeHUsS] (U3HUYECKOW BEIMYUHBI U
ONpEeNEeNsITh Pa3MEPHOCTh (PU3MUECKOW BEIMYMHBI, MOJYYEHHON IpHU peUuIeHUU
3a/1au;

pacro3HaBaTh MPOOIEMBbI, KOTOPBIE MOKHO PEIIUTh TPU OMOIIH (PU3UIECKUX
METOJIOB, M MpelaraTb OPHUEHTUPOBOYHBIM CIOCOO pElIeHUs, B ONUCAHUU
UCCIIEIOBAaHMUSI  pPaclO3HaBATh  IPOBEPSIEMOE  MPEANOJOKEHHE  (THIOTE3Y),
OIICHMBATh NMPABUJILHOCTh MNOPAJIKA POBEACHUS UCCIEN0BaHUS, UHTEPIIPETUPOBATH
MOJIyYeHHBIN PE3yNbTarT;

MIPOBOJIUTH OTBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WA (DU3UICCKUX
CBOMCTB Tel (M3ydeHHe BTOpOro 3akoHa HproTOHA, 3aKOHAa COXpAaHEHMsI YHEPTUH,
3aKOHAa COXPAaHEHHUsI UMITYyJIbCa, JEHWCTBUE 3aKOHA BEepHYIM M BO3HUKHOBEHHE



NOABEMHON CWJIBI KpbUIA, 3aBUCUMOCTh TMepUoja KOJIEOAHUW TMPY>KUHHOTO
MasiTHUKa OT MacChl Tpy3a H )KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTh OT aMILTUTYIbI
MaJIbIX KOJIeOaHMid, MPSMOIMHEHHOE paCIpOCTpaHEHUE CBETA, Pa3lIoKeHHE OeIoro
CBETa B CIIEKTP, U3yUYCHHUE CBOMCTB M300pa)KCHHs B IJIOCKOM 3€pKalie U CBOWCTB
n300pakeHus IIpeaMeTa B coOMparommieil JuH3e, HAOMIOJCHHE CIUIOMIHBIX U
JTMHEHYATBIX CIIEKTPOB U3ITYYCHHUS): (dopMynupoBaTh IpoBepsieMOe
npeanoyiokeHne  (TUIMOTe3y) O  BO3MOXHBIX — pe3ysbTaTaXx  HaOIIOACHHIA,
CaMOCTOATENIbHO COOMpaTh YCTAHOBKY M3 HM30BITOYHOrO Habopa 00OpyIOBaHUS,
OITHCHIBAThH XOJI OTBITA B (POPMYITHUPOBATH BBIBOIBL;

OPOBOANTh NPU HEOOXOAMMOCTH CEpPHUI0 NPSAMBIX H3MEPEHH, ompeaenss
CpeHee 3HaUYCHUE U3MEPSEMON BETMUNHBI M OTIPEICIISSt IOTPEITHOCTh Pe3yIbTaToOB
IPSIMBIX U3MEPEHHIA, 000CHOBBIBATH BHIOOP CrIocoOa M3MEpeHHs (M3MEPUTEITHHOTO
npudopa);

IPOBOJNTH KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYUH (CPETHSST CKOPOCTh
U YCKOpEHHE Tejla IPU PaBHOYCKOPEHHOM JBU)KEHHMU, YCKOpEHHE CBOOOJHOIO
NaICHUs, )KECTKOCTH MPYKUHBI, KOI(DPHUIIMEHT TPEHUS CKOIBKCHHSI, MEXaHUIESCKas
paboTta W MOIIHOCTh, YacTOTa M TMEPHOJ KOJCOaHUH MaTeMaTUYecKOoro W
IPY>KUHHOTO MAasTHUKOB, (POKYCHOE pacCTOSTHUE COOHMpAIONIeH JIMH3BI W €
ONTHUYECKAasi CHUJIA, PAJUOAKTUBHBIA (DOH) C HCIIONB30BAHUEM aHAIOTOBBIX U
U POBBIX TPUOOPOB: OOOCHOBBIBATH BHIOOP METOJa M3MEPEHUs, TUIAHHUPOBATH
U3MEPEHHsI, CaMOCTOSITENIBHO  COOMpaTh  AIKCIEPUMEHTAIbHYI0  YCTaHOBKY,
BBIUMCIISITh 3HAYCHHE BEIMYMHBI M AHAIM3UPOBATH IMOJYYCHHBIE DPE3yJbTaThl,
OLICHMBAS MOTPEIIHOCTh PE3yIbTaTOB KOCBEHHBIX H3MEPEHUH;

IPOBOJMUTH IKCIEPUMEHTAJIbHbIE MCCIIECJOBAHUS 3aBUCUMOCTEH (PU3NYECKUX
BEJIMYWH (3aBHCHUMOCTH IIyTH OT BPEMEHHU MpPH PaBHOYCKOPEHHOM JIBIDKEHUU 0e€3
HAYaJbHOW CKOPOCTH, 3aBUCHMOCTh CHJIBI TPEHHS CKOJBXCHHS OT CHJIBI
HOPMAJBHOTO JaBIICHUS, MEPUOJa KONCOaHW MaTeMaTHYeCKOro MasTHHKA OT
JUIMHBI HUTH, OIpeNeJeHHE YCKOPEHUs CBOOOJHOrO NAaJCHHUSA, HCCIEIOBAHHE
WU3MCHEHUS BEJIMYMHBI M HAIPABJICHUS WHAYKIIMOHHOTO TOKa, 3aBHCHMOCTH yTJia
OTpaKCHHUS CBETA OT yTJia MajeHHs, yria MPeIOMIICHHUS OT YIJIa MaJIeHUsI CBETOBOTO
Jdyd4a, UCCIEIOBAaHUE TPEKOB: M3MEPEHHE YHEPTUHU YACTHUIIHI IO TOPMO3HOMY IyTH
(mo dororpadusim)): COBMECTHO ¢ yuuTeseM (pOopMyIUpoBaTh 3a/ady W TUIIOTE3Y
UCCIIEJIOBAHMSI, CaMOCTOSITENIbHO IUIAHUPOBATh HCCIIEIOBAaHUE, CaMOCTOSATEIHHO
coOuparh  AIKCINEPUMEHTAJIbHYIO  YCTaHOBKY, TMPEACTABIATH  IOJydYeHHBIC
3aBUCHUMOCTH (U3NYECKUX BEIMYMH B BHUAE TaOJuIl W TpaduKOB, OIICHUBATH
MOTPEIIHOCTH, JIeTIaTh BHIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

coOnrofaTh mpaBuia 0€30MacHOr0 Tpyda mpu padbore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;



XapaKkTepU30BaTh MPUHLUIBI TEHCTBUS U3YUEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTHUYECKHUX MPOIIECCOB C OMOPOM HA X ONMUCAHUS (B TOM YHCIIE:
CIUIOMETP, NTATYUKH MOJOKEHUS, PACCTOSHUS U YCKOPEHHUSI, paKeTa, 3XO0JIOT, OUKH,
nepuckor, (oToamnmnapar, MHUKPOCKOM, TEJIECKOM, ONTHYECKHE CBETOBOIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuiibcOHa), MCMONb3ys 3HAHUA O CBOMCTBAX
¢bu3nueckux  SABICHUM W  HEOOXOoIuWMble  (U3MUECKHE 3aKOHOMEPHOCTH,
UCIIOb30BaTh CXEMbl M CXEMAaTUYHBIE PHUCYHKHM H3YUYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTENbHBIX TMPUOOPOB M TEXHOJOTHMYECKHX HPOLECCOB MpHU
peleHur y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMbl IS TOCTPOCHUs
M300paKEHUI B IJIOCKOM 3€pKajie M COOMparomiei JIMH3E;

IPUBOAUTH MPUMEPHI (HAXOIUTh HHPOPMALIMIO O TPUMEPAX) MPAKTHUYECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >XKU3HU I OOecredeHus
0e30MacHOCTH MpH OOpallleHUHd ¢ NpUOOpaMH U TEXHUYECKUMHU YCTPOICTBaMH,
COXpaHEHUsl 3J0pOBbSI W COONIOAEHUS HOPM 3KOJIOTMUECKOrO IIOBEAEHUS B
OKPYKarolIEn Cpeae;

OCYLIECTBJISITh MOUCK MH(pOpMaIuu puznueckoro coaepxanusi B Uurepuere,
CaMOCTOATENbHO (POPMYJIUPYS MOMCKOBBIN 3alpOC, HAXOAUTH MyTH ONpPENeTICHUs
JIOCTOBEPHOCTH MOJYyYEHHOHM HH(POpPMAlMM HAa OCHOBE HMMEIOIIMXCS 3HAHUA WU
JOTOJHUTENBHBIX UICTOYHUKOB;

UCIOJb30BaTh MPU BBHIMOJIHEHUH Y4YEOHBIX 33JaHUN HAYYHO-TIOMYJISIPHYIO
JIUTEepaTypy (pU3ndeckoro coaepaHusi, CIpaBOYHbIE MaTEpHAIbl, PECYpPChl CETU
WuTepHer, Bnanerb nNpuéMaMu KOHCHEKTHUPOBAaHUSA TEKCTa, NpeoOpa3zoBaHUs
uH(OpPMAITUU U3 OJTHON 3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbBIC NHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpMAIIMU U3 HECKOJIbKUX HMCTOYHMKOB (PU3MUYECKOTO COJAEpN aHUs, IMyOIMUYHO
MPEACTABIATH PE3YJIbTaThl MPOECKTHOMN MIIN UCCIEN0BATEIBCKON AESTEIbHOCTU MIPU
3TOM TIPaMOTHO MCIIOJIb30BAaTh M3YYEHHBIM IOHATUWHBIN ammapar M3y4acMoro
pa3zngena (U3MKK W COMPOBOXKIATh BBICTYIUIGHHE IMIpE3EHTAaIe ¢ Yy4EToM
0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
8 KIIACC

HanmeHoBaHMe pa3ie/ioB U TeM
NMPOrpamMMbl

Ne i/

Pa3gea 1. TenioBblie IBJICHUSA

1.1 CrpoeHue u CBOICTBa BEIECTBA

1.2 TennoBbie mpoiecchl

Hroro o pasaeny

Pa3zgen 2. DiiekTpryeckre 1 MAarHUTHbIE SIBJIEHUS

DnexTpuuecKue 3apsaabl. 3apsHKEHHBIE Tea

2.1
M UX B3aUMOJCHCTBHE
2.2 [1oCTOSIHHBIN IEKTPUUECKUIN TOK
2.3 MaruuTtHele SIBICHUS
2.4 DneKTpoOMarHuTHast UHIYKITUS

Hroro o pasaeny

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

KoanuyecTBO 4acoB

Bcero

34

40

10

32

12

58

102

Kontpoabubsie IIpakTnuyeckue
padoThI padoTsbI
1 8
2
1 11
1 5
1 2
4 29

DJIEeKTPOHHBIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypcsl

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce

bubnunoreka [IOK
https://m.edsoo.ru/7f4181ce

bubmorexa [JOK
https://m.edsoo.ru/7f4181ce

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce

bubnuorexa [JOK
https://m.edsoo0.ru/7f4181ce

bub6nunoreka [IOK
https://m.edsoo.ru/7f4181ce



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KIIACC

HaumeHoBaHue pa3ieioB U TeM
MPOorpaMMbl

Ne i/

Pa3zgen 1. Mexannueckue siBJICHUSA

MexaHuueckoe JBMKEHUE U CIIOCOOBI €TO

1.1

OITUCaHUS
1.2 Bzaumoneiictue Tei
1.3 3aKOHBI COXpaHEHUs

Hroro no pazaeny

Pa3gen 2. Mexann4ueckue KoOJe0aHUA U BOJTHBI

2.1 Mexanuueckue KoJIeOaHus

2.2 MexaHnueckre BOJIHBL. 3BYK

Htoro no pazneny

KoauuecTBO 4acoB

Bcero

padoThI

10

20 1

10

40

15

Pa3znen 3. 3.]'ICKTp0Mal"HI/ITHOC MOJI€ U 3JICKTPOMATrHUTHBLIC BOJIHBI

31 SJIGKTPOMB.FHI/ITHOG II0JICE 1

SJICKTPOMArHUTHBIC BOJIHBI
Nroro no pazaeny

Pa3gen 4. CBeToBbI€ AABJICHUSA

4.1 3aKOHBI PaCIPOCTPaHEHHUs CBETA

6

KonTpoJsbHbIe

IIpakTHyeckue

padoTbI

DJIEeKTPOHHBIE
(uudgposrbie)
o0pa3oBaTe/ibHbIE

pecypcsl

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6moreka [JOK
https://m.edsoo.ru/7f41a4a6

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bubmorexa [JOK
https://m.edsoo.ru/7f41a4a6

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

KoaudecTBO yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM

Ne n/m Konrpoannbie Ilpakruueckne (uuppoBbie)
NpPOrpamMMbl Bcero
paboThI paboThI o0pa3oBaTe/IbHbIE
pecypcsl
bubnunoreka [IOK
4.2
JIuH3BI ¥ ONTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
4.3 Paznoxenue 6enoro cBera B CIEKTP 3 2 ngs?ﬁf:;{;fgﬁmma
Hroro no pazaeny 15

Pa3pen 5. KBaHTOBLIE IBJICHUSA

51 Hcnyckanue U MOTIOMIEHNE CBETA aTOMOM 4 1 bubmorexa HOK
’ y m https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
5.2 CTpoeHe aTomHOro szpa 6 1 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
53 slnepuic peaximn ! 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Pa3nea 6. IloBTopuTe1bHO-00001IaK0IM I MOAYJIb

6.1 [ToBTOpeHue u 06001IeHNE COAePIKAHUST 9 5 bu6nmoreka [JOK
' Kypca ¢usmku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27


https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

IHHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacos
Ne KonTpoJs
Tema ypoka IpakTH4yecKn
n/n Bcero HbIE
e padoThI
padoThI
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KHHETHYECKON TEOPUHU U X ONBITHBIC 1
MOJITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJICKYJT 1
3 Mopaenu TBEpAOrO, JKUAKOTO U 1
ra3o00pa3HOro COCTOSIHUH BEIIECTBA
Ypoxk-koHdepeHL A
4 "Kpucranindeckue u aMopdHble 1
Tesa. [padeH. [lonydyeHue
HCKYCCTBEHHbIX aJiIMa30B"
5 CMauuBaHue ¥ KaMWUISPHOCTD. 1
IToBepXHOCTHOE HATS)KEHUE
6 TennoBoe pacHIMpEeHNE U CKATUE 1
7 TermmoBoe nerxeHue. Temneparypa 1
TeMmmepaTypHBbIE IIKaIbI
8 1

DJIeKTpOHHbIe U} poBbIe

o0pa3oBaTeJbHbIE PeCypChl

bub6moreka [JOK
https://m.edsoo.ru/ff0a5256

bu6moreka [JOK
https://m.edsoo.ru/ff0a5256

bubnunoreka [IOK
https://m.edsoo.ru/ff0a540e

but6mmoreka [IOK
https://m.edsoo.ru/ff0a540e

bubmuorexa [JOK
https://m.edsoo.ru/ff0a5530

bubmorexa [JOK
https://m.edsoo.ru/ff0a5a26

bubmuorexa [JOK
https://m.edsoo.ru/ff0a5a26

bubnunoreka [IOK

https://lesson.edu.ru/lesson/9a76a722-f7{3-

4865-8be6-f75f78e8c41le



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26

Ne
n/n

10

11

12

13

14

15

16

Tema ypoka

Buytpennsist sneprust. Criocoost
U3MEHEHUs BHYTPEHHEH 3HEpruu

Bune! Teronepenaun

VYpoxk-koupepennus "[Ipaktnyueckoe
UCTIOJIb30BaHUE TEIUIOBBIX CBOMCTB
BEIIECTB ¥ MAaTEPUAJIOB B LIEJISIX
sHeprocoepexeHus"

KonnuecTBO TEewoThl. Y AenbHasg
TEIIOEMKOCThD

VYpok-uccnenosanue "IIposepka
TUIIOTE3bI INHEMHON 3aBUCUMOCTH
JUTMHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPHUECKON TPyOKe OT
TeMnepaTrypsl"

YpaBHEeHHE TEIUIOBOTO OanaHca.
TennmooOMeH 1 TeTI0BOE paBHOBECHE

JlaGopatopHas pabota "HccnenoBanue
SIBIICHHSI TETUIOOOMEHA TIPU
CMEILIUBAHUU XOJIOJHOU U ropsueu
BOJBI"

Pacuet konnuecTBa TCIIIIOTHI,
HeO6XOI[I/IMOFO AJIs1 Harp€BaHUs Tejia U
BBIACIIKICMOT'O UM IMPU OXJIAKICHHUN

KoauuecTBO 4acoB

KonTpoan
HbIe
padoThI

Bcero

IIpakTHyeckn
e padoThI

DJIeKTpOHHbIe U (ppoBbIE
o0pa3oBaTe/IbHbIE pecypchl

but6mmoreka [IOK
https://m.edsoo.ru/ff0a5c60

but6mmoreka [IOK
https://m.edsoo.ru/ff0a6412

but6mmoreka [IOK
https://m.edsoo.ru/ff0a65c0

bub6moreka [JOK
https://m.edsoo.ru/ff0a6976

bubnunoreka [IOK
https://m.edsoo.ru/ff0a65c0

bubmorexa [JOK
https://m.edsoo.ru/ff0a7088

bubmorexa [JOK
https://m.edsoo.ru/ff0a6a98

bu6moreka [JOK
https://lesson.edu.ru/lesson/ae398117-94e4-
4630-bb69-9cd78f4c878b



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

Ne
n/n

17

18

19

20

21

22

23

24

Tema ypoka

JlaGopatopHas pabora "OnpezneneHue
yIIeIbHOHM TEIIOEMKOCTH BeriecTna"

[InaBieHue u oTBEpACBaHUE
KPUCTAJUTMUECKUX TeJ. Y IeTbHas
TEINIOTA INIABICHUS

Penienue 3agad no teMe
"[lnaBsieHHE U OTBEpPAEBAHUE
KpPUCTa/JINYECKUX Ten"

JlaGopatopHas pabora "OnpezneneHue
YAEJIbHOU TEIJIOTHI TUIaBJICHUS Jibja"

VYpok-uccnenoanue "CpaBHEHHE
IPOLIECCOB MJIABJICHUS
KPUCTAJNTMYECKUX TEJI U pa3MAryeHHs
Py HarpeBaHuu aMop(dHbIX Tea"

[TapooOpazoBanue 1 KOHICHCAIIHS.
Ucnapenue

Kunenue. Y,ueanaﬂ TCIJIOTa
napooOpa3oBaHus U KOHICHCAIIUH.
3aBUCUMOCTb TEMIIEPATYpPhl KUTIEHUS
OT aTMOC(EepHOTO JaBICHUS

Pewenue 3amau o reme
"TTapooOpazoBanue u kunexnue"

KoauyecTBO YacoB
KonTpoan
HbIE
padoThI

Bcero

IIpakTHyeckn
e padoThI

DJIeKTpOHHbIe U (ppoBbIE
o0pa3oBaTe/IbHbIE pecypchl

but6mmoreka [IOK
https://m.edsoo.ru/ff0a6bb0

bu6moreka [JOK
https://m.edsoo.ru/ff0a71d2

but6mmoreka [IOK
https://lesson.edu.ru/lesson/ae398117-94e4-
4630-bb69-9cd78f4c878b

but6mmoreka [IOK
https://m.edsoo.ru/ff0a72fe

bu6moreka [JOK
https://m.edsoo.ru/ff0a72fe

bubnunoreka [IOK
https://m.edsoo.ru/ff0a740c

bubnunoreka [IOK
https://m.edsoo.ru/ff0a786¢

bubnunoreka [IOK
https://lesson.edu.ru/lesson/ae398117-94e4-
4630-bb69-9cd78f4c878b



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

Ne
n/n

25

26

27

28

29

30

31

32

33

Tema ypoka

Ypok-uccienoBanue "OO0bsCHEHNE
3aBUCHUMOCTH TeMIIepaTyphbl KUIIEHUS
OT JaBiaeHUA"

HachleHHbI 1 HEHACHIIIEHHBINA Map.
BrnaxHocTs BO31yxa

Bnaxnocts Bo3ayxa. Jlaboparopnas
pabota "OrnpezeneHne OTHOCUTEIBHOM
BJI&KHOCTH BO31yXxa"

Pemienne 3ala4 Ha ONIpCACICHUC
BJIA’KHOCTH BO3AyXa

Pemienue 3amay v aHanu3 CUTYyaIMi,
CBSI3aHHBIX C SIBIICHUSIMU HCTIAPEHUS U
KOHJIEHCALIUH

JHeprus TONJIMBA. Y ie/ibHas
TeIJoTa CrOpaHus

[TpuHIHIBI pabOTHI TETIOBBIX
JIBHUTATEICH

[TapoBas TypOuna. /|Burarens
BHYTPEHHETO CrOpaHus

KIIJI TermoBoro asurarens. TemnaoBeie
JIBUTATENH U 3alIUTa OKpYyKaromen
cpeabl

KoauuecTBO 4acoB

Kountpoan
P IIpakTHyeckn
HbIE
e padoThI
padoThI
1

DJIeKTpOHHbIe U (ppoBbIE
o0pa3oBaTe/IbHbIE pecypchl

but6mmoreka [IOK
https://m.edsoo.ru/ff0a72fe

bu6moreka [JOK
https://m.edsoo.ru/ff0a7628

bubnunoreka [IOK
https://m.edsoo.ru/ff0a7628

Bubnnoteka LLOK
https://m.edsoo.ru/5d5895d6

Bubanoteka LLOK
https://m.edsoo.ru/366979%ea

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7b5a

but6mmoreka [{OK

https://lesson.edu.ru/lesson/af05¢c221-f8e0-48aa-

a850-1c7b90437f7e

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c

Ne
n/n

34

35

36

37

38

39

40

41

42

Tema ypoka

Pemtenue 3azaa4 no teme "KII/J|
TEINJIOBOTO JBUTATESA"
Ypoxk-koHdepeHyusa "TensioBble
JIBUTATEJIM U 3al[MTA OKpYKatollen
cpenbl”

TensioBbie IIOTEPH B TEINJIOCETAX

3aKoH COXPAHCHUS U IIPEBPALICHU A
SHCPTHHU B TCIJIOBBIX IIPOHCCCax

[ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo
teme "TernoBble sBieHus. zmMenenue

arperaTHbIX COCTOSIHUM BeH_IeCTBa"

KonTtpomnsHas padota o teme
"TemoBble ABIeHUA. M3MeHenne
arperaTHbIX COCTOSIHMI BemecTna'

PaGora ¢ Tekctamu 1o Teme
"TerutoBble ABICHUA"

DnekTpuzanus Ten. [[Ba pona
ANEKTPUUICCKUX 3aPSIOB

VYpok-uccienoBanue "DieKkTpuzanus
TeJl UHIYKIUEN U NPU
CONPUKOCHOBEHUU"

KoauuecTBO 4acoB

KonTpoan
HbIe
padoThI

DJIeKTpOHHbIe U (ppoBbIE

IIpakTHyeckn
o0pa3oBaTe/IbHbIC PeCypChI

e padoThI

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

but6mmoreka [IOK

https://m.edsoo.ru/ff0a7c7c
Bubnanoteka LOK
https://m.edsoo.ru/388addb0

bu6moreka [JOK
https://m.edsoo.ru/ff0a83f2

bu6moreka [JOK
https://m.edsoo.ru/ff0a86ae

https://lesson.edu.ru/lesson/86379c8b-5f57-
47a3-8caf-111765bdcd18

bubmuorexa [JOK

https://lesson.edu.ru/lesson/80491954-2849-
4409-a187-e2171d97c4be

bu6mmoreka [IOK
1 https://lesson.edu.ru/lesson/80491954-2849-
4409-a187-2171d97c4be



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

Ne
n/n

43

44

45

46

47

KoauuecTBO 4acoB

KonTpoan DJIeKTpOHHbIe U (ppoBbIE
Tema ypoka IIpakTHyeckn

HbIE o0pa3oBaTejibHbIE pecypcChl

e padoThI

padoThI
B3aumoneiicTBre 3apsyKeHHBIX TEIL. but6mmoreka [IOK
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuyeckoe noJie. HanpspkeHHOCTH
anexTpuyeckoro moss. [puHmun bubmmorexa LOK

P - HpHHI . https://m.edsoo.ru/ff0a8a0a
CYTEPIO3UINH SJCKTPUUECKUX TOIEH
Hocurenu snekTpuueckux 3apsios. bubmmorexa [JOK
DneMeHTapHbIit 3apsia. CTpoeHue https://lesson.edu.ru/lesson/f18d0f0d-afc9-
aToMa 4b70-blad-c870d67e3187
bubnunoreka [IOK
3aKOH COXpaHEeHHUsI AJIEKTPUUECKOTO
. https://lesson.edu.ru/lesson/f18d0f0d-afc9-
PAA 4b70-b1ad-c870067¢3187
[IpoBOOHMKY U TUANEKTPUKH. 3aKOH bu6nuorexa [IOK
COXpaHEHHUs 3JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
bu6mmorexa [IOK

Ypok-KoH(bepeHIHs "DNeKTpH3aLIs B 1 1 https://lesson.edu.ru/lesson/80491954-2849-

IOBCEIHEBHOM XU3HUA" 4409-a187-2171d97c4be

49

50

Pemenue 3anay Ha mpuMeEHEeHHE
CBOMCTB 2JICKTPUUYECKUX 3aPSIOB
Pa6ora ¢ Tekcramu o Teme "
JJIeKTpUYecKue 3apsbl.
3apsKeHHble TeJla U UX
B3auMojelcrBue "

but6mmoreka [IOK
https://m.edsoo.ru/ff0a90cc

bu6moreka [JOK
https://m.edsoo.ru/ff0a90cc



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc

Ne
n/n

51

52

53

54

55

56

57

58

59

Tema ypoka

DIIEKTPUUYECKHI TOK, YCIOBHS €r0
cymiecTBoBaHus. cTouHUKH
AIEKTPUUECKOTO TOKa
VYpok-uccnenoanue "UccienoBanue
JNENCTBUS SIEKTPHUUECKOT0 MO Ha
MIPOBOJIHUKH U TUSJIEKTPUKH"

DIIEKTPUYECKHUM TOK B METaJIax

DJIEKTPUYECKUH TOK B JKHAKOCTAX U
rasax

SJIGKTpI/I‘leCKaH Lenb ¥ €€ COCTaBHEIC
qacTHu

Cuna Toxka. AMnepmerp

DIIEKTPUUYECKOE HAIPSKEHUE.
BosbsT™meTp

JlabopaTtophnas pabota "COopka u
UCIIBITAHUE PIIEKTPUUECKOH IeTH
IIOCTOSIHHOTO TOKa"

3aBHCHMOCTbE CHJIBI TOKA OT

HanpspkeHus. 3akoH OMa Jj1sl yyacTka
nenu

KoauyecTBO YacoB
KonTpoan
HbIE
padoThI

IIpakTnueckn
Bcero P
e padoThI

DJIeKTpOHHbIe U (ppoBbIE
o0pa3oBaTe/IbHbIE pecypchl

but6mmoreka [IOK
https://m.edsoo.ru/ff0a95a4

bubnmnoreka [IOK
https://lesson.edu.ru/lesson/b8ef6720-10ce-
469c-bb6ea-05a37a3chb5b

bu6moreka [JOK
https://m.edsoo.ru/ff0a9838

bub6moreka [JOK
https://m.edsoo.ru/ff0a9838

bubnunoreka [IOK
https://lesson.edu.ru/lesson/a2d734f7-d08c-
49cd-a109-545bacf4bc97

Bubanoteka LLOK
https://m.edsoo.ru/4f4c5alc

Bubnnoteka LLOK
https://m.edsoo.ru/a5c9779d

bubnunoreka [IOK
https://lesson.edu.ru/lesson/a2d734f7-d08c-
49cd-al109-545bacf4bc97

bu6moreka [JOK
https://m.edsoo.ru/ff0aa44a



https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0aa44a

Ne
n/n

60

61

62

63

64

65

66

67

Tema ypoka

JlabopatopHas pabota "HccnenoBanue
3aBHCHUMOCTH CHJIBI TOKA,
IPOTEKAIOIIET0 Yepe3 pe3ucTop, OT
HANPSDKEHUS Ha PE3UCTOpe U
COTPOTHUBIIEHUS pe3ucTopa”

SJIGKTPI/I‘IGCKOC COIIPOTHUBJICHUC.
YnenbpHOE COIIPOTUBJICHUC

JlaGopaTtophnas pabota "Onpeaenenue
YAETBHOTO CONPOTUBIICHUS
MPOBOJHUKA"

Pemenne 3amayd mo teme
"DneKTprUUEcKOoe COIPOTUBIICHHE.
VY nenbHOE conpoTuBiieHUE"

Pemenne 3aga4g mo reme "3akon Oma'"

HOCHGHOB&TGHBHOC U napajijiCJIbHOC
COCOANHCHUA ITPOBOAHUKOB

JlaboparopHnas paboTta "IIpoBepka
NpaBUiIa CI0KEHUS HAMIPSLKEHUH MpH
MIOCJIEIOBATEILHOM COCIMHEHUH JIBYX
pe3uctopos"

Pemienue 3ama4 no reme
"TTocnenoBarenbHOE U apaelbHOE
COEJIMHEHUS IPOBOIHUKOB"

KoauuecTBO 4acoB

Bcero

K
OHTPOIL IIpakTHyeckn
HbIe
e padoThI

padoThI

1

1

1

DJIeKTpOHHbIe U (ppoBbIE
o0pa3oBaTe/IbHbIE pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/ff0aa04e

but6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

bu6moreka [JOK
https://m.edsoo.ru/ff0aa738

bu6moreka [JOK
https://m.edsoo.ru/ff0aaf8a

bubnunoreka [IOK
https://m.edsoo.ru/ff0aaf8a

Bubnnoteka LIOK https://m.edsoo.ru/494c6f37

bub6moreka [JOK
https://lesson.edu.ru/lesson/d4aac749-961a-
432d-8bc1-e85f8e498125

bubimoreka IIOK https://m.edsoo.ru/ef34da7a



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a

Ne
n/n

68

69

70

71

72

73

74

75

Tema ypoka

JlaboparopHnas paboTta "IIpoBepka
npaBuiIa Uil CHJIBI TOKA IPU
napajieIbHOM COCTUHEHUU
pe3uctopos"

Pemenue 3amau Ha NIPUMCHCHHUC 3dKOHA
Owma I PA3JIMIHOTO COCAUHCHU S
IMPOBOAHUKOB

OJIC u BHyTpeHHEE CONTPOTUBIICHUE
HCTOYHHKA TOKa. 3akoH OMa i1
MOJIHOHM LienH

Pemenue 3agau mo teme "3]1C,
BHYTPEHHEE CONPOTHUBIICHHE
HCTOYHHKA TOKa. 3akoH OMa i1
oJHOu enu"

JlaGopatopHas pabora "OnpeznencHue
O/1C u BHYTPEHHETO CONPOTUBICHHUS

UCTOYHHUKA TOKA"

[TpaBuna Kupxroda

JlaGopatopHas pabora "IIpoBepka
npasui Kupxroga"
VYpok-uccnenoanue "N3yuenue

BOJIBT-aMIIEPHBIX XapaKTEPUCTHK
HEJIMHEHHBIX 2JIEMEHTOB"

KoauuecTBO 4acoB

Bcero

KonTpoan
HbIe
padoThI

IIpakTHyeckn
e padoThI

DJIeKTpOHHbIe U (ppoBbIE
o0pa3oBaTe/IbHbIE pecypchl

but6mmoreka [IOK
https://m.edsoo.ru/ff0aadle

but6mmoreka [IOK
https://m.edsoo.ru/ff0aaf8a

Bubanoteka LLOK
https://m.edsoo.ru/8d1a459d

Bubanoteka LLOK
https://m.edsoo.ru/f33304dc

but6mmoreka [IOK
https://lesson.edu.ru/lesson/4767558f-143e-
40f3-b627-7c718a179a73

Bubanoteka LLOK
https://m.edsoo.ru/4f62764b

Bubnnoteka LLOK
https://m.edsoo.ru/64a54d8e

but6mmoreka [IOK
https://m.edsoo.ru/ff0aaf8a



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a

Ne
n/n

76

77

78

79

80

81

82

Tema ypoka

Pab6oTa QJICKTPHUYCCKOI'0 TOKA.
MoiHocTh QJICKTPHUYCCKOI'0 TOKa

JlaGopartophnas pabota "OnpeaeneHue
PaboThl ¥ MOIIIHOCTHU AJIEKTPUYECKOTO
ToKa"

3axoH JIxoynsa-Jlenna. [lorpedurenu
aneKTpuueckoro Toka. Koporkoe
3aMBIKaHHE

Ypok-koupepennus "OObsICHEHNE U
MPUHLIMI JEHUCTBHS JOMAITHUX
AIIEKTPOHATPEBATEIBHBIX TIPHOOPOB"

[ToaroToBka Kk KOHTPOJIBHOM paboTe MO
TeMe "DIIEKTPUUECKHE 3aps/Ibl.
3apsKEHHBIE TENa U UX
B3aumoaencTBus. IlocToSHHBIN
AIIEKTpUYECKUI TOK"

KonrtponbHas padorta no Teme
"DnexTpuueckue 3apsaabl. 3apsHKCHHbBIE
TEJa U UX B3aUMOJICHCTBUS.
[TocTOsIHHBIN 31eKTpUYECKUH TOK"
Pa6oTa c TekcTamu 1o TemMe
"[loCTOSTHHBIN 3JIEKTPUYECKUN TOK"

KoauuecTBO 4acoB

Bcero

KonTpoan
HbIe
padoThI

IIpakTHyeckn
e padoThI

DJIeKTpOHHbIe U (ppoBbIE
o0pa3oBaTe/IbHbIE pecypchl

but6mmoreka [IOK
https://m.edsoo.ru/ff0ab124

bubnunoreka [IOK
https://lesson.edu.ru/lesson/8c9ccaef-0c65-
4efl-bffa-e223ac4c077¢c

bubnunoreka [IOK
https://m.edsoo.ru/ff0ab124

bubmorexa [JOK
https://m.edsoo.ru/ff0ab660

bubmuorexa [JOK
https://m.edsoo.ru/ff0abd2c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abea8

bubmorexa [JOK
https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abd2c

Ne
n/n

83

84

85

86

87

88

89

KoauyecTBO YacoB
KonTpoan
Bcero Hbl€
padoThI

Tema ypoka IIpakTHyeckn

e padoThI

ITocTosiHHBIE MATHUTHL. MardHuTHOE
[moJie 3eMJIM U €ro0 3Ha4YeHUeE I KU3HU 1
Ha 3emiie

VYpok-uccienoanue "N3yuyenue

MAarHUTHOTO ITOJIS ITOCTOSHHBIX

MarHuTOB NIPU UX 0ObETUHEHUH U 1 1
pazaenenuu. Buszyanuzanus mons

MMOCTOSSHHBIX MarHUTOB"

OnbIT OpcTeaa. MarautHoe nose

ANEKTPUYECKOTO TOKA .
OneiT AMniepa. MarautHoe nose

KaTyliku ¢ Tokom. [Ipumenenue 1
3JIEKTPOMArHUTOB B TEXHUKE

Cuna Amnepa u omnpeneneHue eé

HaTpaBIEHUA 1
Pemenne 3amag mo teme "Cuna

AMriepa u onpeziesieHue eé 1
HanpasyeHus"

DIEeKTPOABUTATEIb IOCTOSTHHOTO TOKA.
Hcnonb3oBaHue 3JIEKTPOABUTATEIIEH B 1

TEXHUYECKHUX YCTPOUCTBAX U Ha
TpaHcHopTe

DJIeKTpOHHbIe U (ppoBbIE
o0pa3oBaTe/IbHbIE pecypchl

bu6moreka [JOK
https://lesson.edu.ru/lesson/a3ce74b5-888a-
4222-a2d6-fa3c82f23e5a

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

bu6moreka [JOK
https://m.edsoo.ru/ff0acld?

bubnunoreka [IOK
https://m.edsoo.ru/ff0ac74a

bubnunoreka [IOK
https://lesson.edu.ru/lesson/120d8755-e216-
48ae-8e4f-6h9d3076ae2¢e

bu6moreka [JOK
https://lesson.edu.ru/lesson/120d8755-e216-
48ae-8e4f-6h9d3076ae2e

bu6moreka [JOK
https://m.edsoo.ru/ff0ac86c



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

Ne
n/n

90

91

92

93

94

95

96

97

Tema ypoka

JlaboparopHnas pabota "M3ydeHue
NeMCTBUSL MAarHUTHOTO T10JIs Ha
MIPOBOJIHUK C TOKOM"

VYpoxk-koupepennus "[Ipaktnyueckoe
NPUMEHEHHE JICKTPOIBUTaTEICH"

JlaGopartopHnast pabota
"KoHcTpyupoBaHue 1 U3yueHHue
paboThI AyeKTpoABUTATENS "

JlaGopatopHas pabota "M3mepenue
KIIJ] anexktponBUraTesbHON
YCTaHOBKH"

PaGora ¢ Tekcramu 1o teme
"MaruutHble aBiaeHusd"

OnbiThl Papanes. 3aKoH
3JIEKTPOMArHUTHON UHIYKIIMH.
[IpaBuno Jlenna

Ypoxk-uccnenosanue "Hccnegopanue
W3MCHCHUI 3HAYCHHSI M HATIPABIICHUS
MHIYKIIMOHHOTO TOKA"

Pemenne 3amay no teme "3akoH
AIEKTPOMArHUTHOW WHTYKITHH.
[TpaBuso Jlenma"

KoauuecTBO 4acoB

KonTpoan
Bceero HbIE
padoThI

DJIeKTpOHHbIe U (ppoBbIE

IIpakTHyeckn
o0pa3oBaTe/IbHbIC PeCypChI

e padoThI

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

bubmoreka [JOK
1 https://m.edsoo.ru/ff0ac86c

bubmorexa [JOK
https://m.edsoo.ru/ff0ac86¢c

bubmmorexa [JOK
https://lesson.edu.ru/lesson/fdccd9b1-85d5-
4b89-bc99-132b7125f5ab

Bubnanorteka LOK
https://m.edsoo.ru/c66a43d4

bubmuorexa [JOK
1 https://lesson.edu.ru/lesson/874074f3-62d6-
449b-9f1b-9fe9a3e79f52

Bubanoteka LLIOK https://m.edsoo.ru/daa696ca


https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c

KoauuecTBO 4acoB

Ne Konrpoun DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka IIpakTHyeckn
n/n Bcero HBIEC o0pa3oBaTe/ibHbIE PeCypChl
e padoThI
padoThI
OnextporeHepaTtop. CriocoObl bubnuoreka [JOK
98 TIOJTYYEHHS 2JIEKTPOSHEPTHH 1 https://lesson.edu.ru/lesson/89a6d494-6156-
4bbd-a65a-c0a8aa04c418
VYpoxk-koHbepeHus "DIeKTpOCTaHITUN
99 sHepruu. [Ipodaembl HIKOIOTHH. 1 1 https://m.edsoo.ru/7e68c05e
ToIIMBHBIC AJIEMEHTHI U
aJIeKTpoMoOmIH"
[ToaroToBKa K KOHTPOJIBHOM paboTe MO bubmuotexa [JOK
100 TeMe "DIIEKTPOMAarHUTHBIE ABJIeHHs" 1 https://lesson.edu.ru/lesson/6864d2d7-8203-
478e-99d2-6a945e210a5d
KonTponbHas padora bu6nmmoreka [JOK
101 "DIeKTPOMArHUTHEIE ABJICHHs" 1 1 https://lesson.edu.ru/lesson/33cd992a-cOeb-
4d03-a55d-b321f9b06c4a
Pabota ¢ TekcTamu 1o Teme bubmuorexa [JOK
102 "DIeKTPOMAarHUTHAS UHIYKIHs" 1 https://lesson.edu.ru/lesson/6864d2d7-8203-
478e-99d2-6a945e210a5d
OBILEE KOJIMYECTBO YACOB I10
- 102 4 29

[NPOTPAMME



9 KJIACC

Ne i/

IHHOYPOYHOE IINIAHUPOBAHHUE

KoanuectBo yacos

DJIeKTPOHHbBIE N (PPOBBIE

Tema ypoka Kontpoabubie IIpakTnyeckue
Bcero o0pa3oBaTe/bHbIE peCypChl

padoTbI padoThI

MexaHndeckoe IBMKCHHEC.
MarepuanbHas TOUKa

Cucrema orcuera. OTHOCUTEIIBHOCTD
MCXaHHNYCCKOI'O ABUKCHUA

PaBHOMEpHOE NIpsIMOSIMHENHOE
JBUKCHHE

HepaBHoMepHOE npsAMOIMHENHOE
nerkeHue. CpenHsisi ¥ MTHOBEHHAs
CKOPOCTh

IIpssMOnMHENHOE PAaBHOYCKOPEHHOE
JIBIOKEHUE. Y CKOPEHUE

CkopocTh IPSIMOJIIMHEHHOTO
PaBHOYCKOPEHHOTO JIBU)KEHHSL.
I'padux ckopocTu

JlaboparopHnas padota "Onpenenenne
YCKOPCHHUS Tella MPU
PaBHOYCKOPEHHOM JIBH)KEHUH T10
HAKJIOHHOM Tu1ocKoCcTH"

CBoOonanHoe nmagenue ten. OnbITh
Tanmunes

Bubnnoteka LOK
https://m.edsoo.ru/6b3ee820

Bbubanoreka [IOK
https://m.edsoo.ru/ff0ad474

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad19a

bubmmorexka [JOK
https://lesson.edu.ru/lesson/2b2875d8-
e10b-4e89-b6c9-134c0120ec95

bubmmorexka [JOK
https://m.edsoo.ru/ff0ad8d4

Bubnnoteka LOK
https://m.edsoo.ru/08fe8eb8

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0adb18

bu6mmoreka [IOK
https://lesson.edu.ru/lesson/377f8c52-
0943-4fbb-9a48-0a0d9da548cl



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

Ne i/

10

11

12

13

14

15

16

17

18

Tema ypoka

PaBHOMepHOE nBHKEHUE T10
okpyxHoctu. [lepuon n yacrora
oOpatenus. JIuneliHas u yrioBas
CKOpOCTH

LleHTpOCTpEMUTEIIBHOE YCKOPEHHE

IlepBeb1it 3akoH HproToHa. Bektop
CHJIBI

Bropoii 3akoH HeroTOHA.
PaBHonelcTBYIOIIAsA cCHila

Tpetuii 3akon HeroToHa.
Cynepno3unus cui

Pemenue 3aga4 Ha npuMeHEHUE
3akoHOB HproTOHA

Cuna ynpyroctu. 3akoH ['yka

Pemnrenne 3anad mo teme «Cuiia
YOPYTOCTH

JlaGopatopHnas paborta «OnpezneneHue
YKECTKOCTH MIPYKUHBD»

Cuna tpeHus

KoauuecTBO 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

JJIEKTPOHHBIE I (poBBIE
o0pa3oBaTe/IbHbIE pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ael76

bu6mmoreka [IOK
https://lesson.edu.ru/lesson/977ced9c-
8616-425b-904f-812e7bdafb0d
Bbubnuoreka [JOK
https://m.edsoo.ru/ff0ae612

bubmmorexka [JOK
https://m.edsoo.ru/ff0ae72a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ae982

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0aeb6c

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0aeca?
Bbu6nuoreka [JOK
https://lesson.edu.ru/lesson/f211d4a0-
7ec4-4cea-a78c-69b3c5d2d434

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aee28

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af738



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738

Ne i/

19

20

21

22

23

24

25

26

27

Tema ypoka

Pemnrenne 3anad mo teme «Cuiia
TPEHUSD

Jlaboparopras padota "Onpenencaue
Koa(uimenTa TpeHus CKOIBKCHUS"

Pemenue 3ana4 no teme "3akoHbI
Hetorona. Cuia ynpyroctu. Cuna
TpeHus"

Cuna TSXKEeCTH ¥ 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOpEHUE CBOOOTHOTO
naacHus

VYpok-koudepenus "J[BmkeHue Ten
BOKPYT TPaBUTAIIMOHHOTO IIEHTpa
(Conueunas cuctema). ['anaktuku"

Pemenue 3amau mo teme "Crta
TSOKECTH U 3aKOH BCEMUPHOTO
TATOTEHUS"

IlepBas kocMHUeCKast CKOPOCTb.
HesecomocTs u neperpysku

PaBHOBecue MarepuaibHON TOUKHU.
AGCOMIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C©
3aKPEIUIEHHON OCBIO BpaIllCHUs

MowmenT cuinsl. LlenTp Tsokectu

KoauuecTBO 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

JJIEKTPOHHBIE I (poBBIE
o0pa3oBaTe/IbHbIE pecypchl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0afa26

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOaf8be

bubmmoreka [JOK
https://m.edsoo.ru/ffOafb8e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af044

bu6mmorexa [IOK
https://m.edsoo.ru/ff0af044

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0af5f8

bubmmoreka [JOK
https://m.edsoo.ru/ff0af33c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0afe36

Bubnnoteka LOK
https://m.edsoo.ru/951865c0


https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

Ne i/

28

29

30

31

32

33

34

35

36

Tema ypoka

Pemnrenue 3anad mo reMe "MoMeEHT
cuibl. LlenTp TsxecTn"

[ToaroroBka K KOHTPOJILHOU paboTe

o TeMe "MexaHn4ecKoe IBUKECHHUE.

BszaumopetictBue Ten"

Konrponbnas padora no Teme
"MexaHU4YeCcKOe IBUKECHHE.
Bsaumopeiictsue ten"

Nmnynsc Tena. Ummynsce cubl.
3aKOH COXpaHEHMsI UMITYJIbCA.
VYipyroe u Heynpyroe
B3aMOJICHCTBHE

Pemenue 3amau nmo teme "3akoH
COXpaHEHHUs ummyJibca'"
Ypoxk-koudepennus "PeaktuBHOE
JIBUOKEHUE B PUPOJIEC U TEXHUKE"

Mexanmnueckasi paboTa U MOITHOCTb

PaboTa cuiibl TSKECTH, CHITBI
YIPYTOCTH U CHJIbI TPEHHUS

JlaGopatopHnas paborta «OnpezneneHue

paloThI CUIIBI TPEHHUS TIPU
PaBHOMEPHOM JIBUKCHUU TeEJIA 110
TOPU30HTAJIBHON MOBEPXHOCTH

KoauuecTBO 4acoB

KonTpoJbHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

JJIEKTPOHHBIE I (poBBIE

o0pa3oBaTe/IbHBIE Pecypchl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b02b4

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b0408

bubmmorexka [JOK
https://m.edsoo.ru/ffOb06ec

bubmmorexka [JOK
https://m.edsoo.ru/ff0b07fa

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0b096¢c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b096¢c

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0b0a84

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0b0db8

bubmmoreka [JOK
https://m.edsoo.ru/ff0b0db8



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8

Ne i/

37

38

39

40

41

42

43

44

45

46

Tema ypoka

CBs13b SHEpruu U paboThI.
[ToreHnmanbHas SHEPIUs

Kunernueckas sneprus. Teopema o
KMHETUYECKON SHEPIUU

3aKOH COXpaHEHHUs YHEPTHUH B
MEXaHHUKE

Jlaboparopnas pabota «M3yuenue
3aKOHA COXPAHEHUS SHEPTUID»

KomnebaTenpHoe ABUKEHUE U €T0
XapaKTePUCTUKH

3aryxaromue KoieOaHusl.

Briayxnennsle koneOanus. Pezonanc

MareMaTHyecKuil ¥ py>KUHHBIA
MasTHUKU

Ypoxk-uccienoBanue «3aBUCUMOCTb
nepuoaa KoaebaHu OT KECTKOCTU
MPYKXUHBI U MacChl TPy3a»

IIpeBpalienue 3Hepruu Npu
MEXaHUYECKUX KOIeOaHUAX

JlaGopatopHnas pabora «OnpeneneHue

YacTOTHI U TIEPHOJIa KoJeOaHui
MPY>KUHHOTI'O MasiTHUKA»

KoauuecTBO 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

JJIEKTPOHHBIE I (poBBIE
o0pa3oBaTe/IbHbIE pecypchl

Bubnnoteka LOK
https://m.edsoo.ru/732ecb38

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0c32

Bbu6nuoreka [JOK
https://lesson.edu.ru/lesson/d0539936-
dd29-45dc-b1f6-18c0b7a54557

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b12fe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b1858

bubmmoreka [JOK
https://m.edsoo.ru/ff0b20f0

bubmmorexka [JOK
https://lesson.edu.ru/lesson/f1d78ba8-
9c45-4f71-a2f3-5cd6c5f83b9b

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb197a

Bubnnoteka LOK
https://m.edsoo.ru/cfal6576

bubmmoreka [JOK
https://m.edsoo.ru/ffOblaec



https://m.edsoo.ru/732ecb38
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec

Ne i/

47

48

49

50

51

52

53

54

Tema ypoka

JlabopaTtopnas pabora «IIpoBepka
HE3aBUCHMOCTH TIEpHOJia KOJIeOaHMi
rpy3a, MOJBEIICHHOTO K HUTH, OT
MAacCBhI Tpy3a»

Mexannueckue BoIHEL. CBOMCTBA
MexaHndeckux BoJH. [IpomonbHbIe u
MOTIEPEYHBIE BOJTHBI

Ypoxk-koupepenuus "MexaHnueckne
BOJIHBI B TBEPIOM TEJIE.
CeiicMrueckyre BOJTHBI"

3BykK. PacnipocTpaneHue u oTpakeHue
3ByKa

VYpoxk-uccnenosanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
YaCcTOTEI"

['pOMKOCTB 3BYKa U BBICOTA TOHA.
AKyCTHYECKHH pe30HaHC

Ypok-koH(pepeHus "YIpTpa3ByKk U
nH(}pa3ByK B MIPUPOJIE U TEXHHUKE"
[TonroroBka K KOHTPOJILHOU paboTe
110 TeMe "3aKOHBI COXPaHEHHUS.
Mexanndeckue KoJieOaHus ¥ BOJTHBI'"

KoauuecTBO 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

JJIEKTPOHHBIE I (poBBIE
o0pa3oBaTe/IbHbIE pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb21fe

bubmmoreka [JOK
https://lesson.edu.ru/lesson/94b81a54-
d102-436d-8ch2-884984041ced

Bbubnuoreka [JOK
https://lesson.edu.ru/lesson/a33650eb-
3dfc-4d65-be3a-885ce7b8731d

bu6mmorexa [IOK

https://lesson.edu.ru/lesson/a33650eb-

3dfc-4d65-be3a-885ce7b8731d
Bubnnoteka LOK
https://m.edsoo.ru/5949ff63

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0b23ca

bubmmorexka [JOK
https://m.edsoo.ru/ff0b25f0



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/5949ff63
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

Ne i/

55

56

57

58

59

60

61

62

Tema ypoka

KoHnTtponbHas paboTa mo teme
"3akoHbI COXpaHeHus1. MexaHn4ecKue
Kosie0aHus ¥ BOJTHBI"

DJIEKTPOMArHuTHOE MOJIE.
ONeKTPOMarHUTHbIE BOJHBI

CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH

Ypoxk-koupepennus "llkana
BJ'IGKTPOMaFHI/ITHI)IX BOJIH.
Hcnonp3oBaHne 3JEKTPOMArHUTHBIX
BOJIH JIJI1 COTOBOM CBsA3U"

VYpok-uccnenosanue "M3ydenue
CBOMWCTB OJICKTPOMArHMuTHBIX BOJIH C
MTOMOIIBI0 MOOMITBHOTO Tesedona"

Pemenue 3aa4 Ha OIIPCACIICHUC
YaCTOTHI U AJIMHBI BHCKTpOMaFHI/ITHOﬁ
BOJIHBI

SJIGKTpOMaFHI/ITHaH npupoaa CBCTa.
CKOpOCTL cBeTa. BoaHOBBIE cBOMCTBA
CB€Ta

Uctounuku cBeta. [IpsiMonuueitHoe

pacrpocTpaHeHHe CBeTa. 3aTMEHUS
Connna u JlyHsl

KoauuecTBO 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

JJIEKTPOHHBIE I (poBBIE

o0pa3oBaTe/IbHBIE Pecypchl

Bbu6nuoreka [JOK

https://lesson.edu.ru/lesson/7317e45d-

5ef8-4ee3-99f0-5665c09ba895

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb2abe

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOb2abe

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOb2fe6

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b2c6c

bubmmoreka [JOK
https://m.edsoo.ru/ffOb2abe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b31d0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b3658



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658

Ne i/

63

64

65

66

67

68

69

70

Tema ypoka

3aKOH OTpa)XE€HUsI CBETA. 3epKaJia.
Pemenwne 3aa4 Ha MprUMEeHEHNE
3aKOHA OTPAKCHHSI CBETa

[Ipenomnenue cBeta. 3akOH
MIPEIOMIICHUS CBETa

[TonHOE BHYTpEeHHEE OTpaKEHUE
cBeTa. Mcrmonp30Banme MOTHOTO
BHYTPEHHETO OTPAXKEHHUS B
OINTHYECKUX CBETOBOIAX

JlaGopatopHas pabota
"UccnenoBanue 3aBUCUMOCTH yTJia
MIPEIIOMIICHHUST CBETOBOTO JTy4a OT
yrJia MaJieHus Ha TPaHuIle "BO3IyX-

nn

CTCKJIO

VYpok-koHpepenuus "McnonpzoBanue
MOJTHOTO BHYTPEHHETO OTPa)KEHUSI:
CBETOBOJIbI, OITUKOBOJIOKOHHAS
CBsI3b"

JImaselr. OnTHYecKas cuia JTHH3bI

[TocTpoenue n300pakeHuil B JIMH3aX

Jlaboparopras padota "Onpenencaue
(OKYCHOTO PaCCTOSIHHS 1

KoauuecTBO 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

JJIEKTPOHHBIE I (poBBIE
o0pa3oBaTe/IbHbIE pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b38c4

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb3aea

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOb3c5c

bu6mmoreka [IOK
https://lesson.edu.ru/lesson/b5d58aad-
1d9d-4582-ae93-582fbbe69989

bu6mmoreka [IOK
https://lesson.edu.ru/lesson/01b0bb4a-
5¢52-4021-9d4e-eeff80d2f72a

bubmmoreka [JOK
https://m.edsoo.ru/ff0b3f2c

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOb444a

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

Ne i/

71

72

73

74

75

76

77

78

Tema ypoka

ONTHYECKOM CHIIBI cOOMparome
JIMH3E"

Ypok-kordepernus "OnTuaeckne
JIUH30BBIC TPHUOOPHI"

['ma3 kak onTuveckas CucTeMa.
3penue

Ypok-koHpepentus "epexTo
3penusi. Kak coxpanuts 3peHue"

Paznoxenune 6eoro ceeta B CEKT).
Omnertel HetoTona. Criosxenue
CIIeKTpaJIbHBIX 1IBETOB. [lucnepcus
cBeTa

Jlaboparopras padota "OnbITHI 11O
Pa3I0KEHUIO OEIOro CBETA B CIIEKTP
Y BOCITIPUSITUIO I[BETA MPEIMETOB MIPU
UX HaOJIO/ICHUHU Yepe3 [BETOBbIE
¢bunbTpeI"

VYpoxk-nipaktukym "BosgHOBBIE
CBONCTBA CBETA: AUCIEPCHS,
uHTepdepeHius u gudpakuus"
OmnbiThl Pezepdopra u mranerapHas
MOJIENIb aTOMa

IToctynatel bopa. Monens atoma
bopa

KoauuecTBO 4acoB

KonTpoJbHbie
Bcero

padoThI padoThI
1 1
1
1 1
1
1 1
1 1
1
1

IIpakTH4eckue

JJIEKTPOHHBIE I (poBBIE
o0pa3oBaTe/IbHbIE pecypchl

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c0a7e

bubmmoreka [JOK
https://m.edsoo.ru/ff0b4684

bu6mmoreka [IOK
https://lesson.edu.ru/lesson/dccda2c8-
125b-4ae6-94db-8e5c2bd83chc

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c0f4c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c0e2a

Bubnnoteka LOK
https://m.edsoo.ru/a885e299

bubmmoreka [JOK
https://m.edsoo.ru/ff0c12a8

bubmmoreka [JOK


https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

Ne i/

79

80

81

82

83

84

85

86

87

Tema ypoka

Hcnyckanue v MOMIONIEHNE CBETA
aromoM. KBanTrl. JIuneiiuatrie
CIIEKTPBI

Ypok-npaktukym "HaGmronenue
CHEKTPOB UCITyCKaHUS"

PannoakTUBHOCTE U €€ BUIBI

CtpoeHue aTOMHOTO sjipa.
Hyknonnas Mmogens

PannoakTuBHBIEC IpEBpaIICHUSI.
H3otomnrsl

Penrenue 3amad mmo reme:
"PannoakTuBHBIEC MpeBpaleHus"

[Tepuon nmonypacnana

Ypok-koubpepennus "PagnoakTuBHbIC

U3Iy4YeHUs B IPUPOJIE, METUIIUHE,
TeXHukKe"

Snepuble peakuuu. 3aKOHBI

COXpaHCHHUA 3apsA10BOIr0 1 MaCCOBOIO

qHucela

KoauuecTBO 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

JJIEKTPOHHBIE I (poBBIE
o0pa3oBaTe/IbHbIE pecypchl

https://lesson.edu.ru/lesson/0526d735-
b390-46a5-beal-85822b44e0f8

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cl144c

bubmmoreka [JOK
https://m.edsoo.ru/ff0c1550

bubmmoreka [JOK
https://m.edsoo.ru/ff0c1672

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cl18ac

bu6mmorexa [IOK
https://m.edsoo.ru/ffOclal4

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0clb4a

bubmmoreka [JOK
https://lesson.edu.ru/lesson/ae8a8738-
dc77-47a6-b52b-f33ee962cd08

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2126

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c1c58



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58

Ne i/

88

89

90

91

92

93

94

95

Tema ypoka

OHeprus CBsI3U aTOMHBIX A1ep. CBA3b
MacChl U YJHEPTUU

Pewenue 3anau no reme "Anepueie
peakuun"

Peakuuu cuHTes3a u genenus saep.
HcTtounuku sHeprun ConHIa U 3BE3]
VYpoxk-koHpepenuus "AnepHas
sHepreTuka. Jlencreus
paZMOaKTUBHBIX U3ITyUYEHUN Ha
JKUBBIE OPraHU3MBbI"

[ToaroToBka K KOHTPOJIBHOM paboTe
10 TeMe "DJIEKTPOMAarHUTHOE MOJIE.
DJEKTPOMarHuTHbIE BOJIHBI.
KBanToBsie siBieHUs"

KoHnTtponbHas paboTa mo teme
"DNEeKTPOMAarHUTHOE MOJIE.
DJEKTPOMarHUTHBIE BOTHBI.
KBanrtoBsie siBneHus"

[ToBTOpeHue, 060061IEHNE.
JlabopaTopHbie pabOTHI 1O KypCy
"Bzaumonericteue tea"

[ToBTOpenue, 00061eHue. Peenue
PaCUCTHBIX U KaUCCTBCHHLIX 3aJ1a4 I10
teme "TemnoBsie npouecch”

KoauuecTBO 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

JJIEKTPOHHBIE I (poBBIE
o0pa3oBaTe/IbHbIE pecypchl

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcld7a

bu6mmorexa [IOK
https://lesson.edu.ru/lesson/223d1989-
a62b-4f16-a147-351db9f0bace

bubmmoreka [JOK
https://m.edsoo.ru/ff0c1e88

bu6mmorexa [IOK
https://lesson.edu.ru/lesson/13426¢55-
2cab-4a37-9fa3-c4ebb856f29d

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

Bbubnuoreka [JOK
https://lesson.edu.ru/lesson/f0ba3561-
847d-45ec-ab8f-04d07e961f79

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c245a

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c2572



https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

Ne i/

96

97

98

99

100

101

102

Tema ypoka

[ToBTOpenue, o600menue. Pemenne
pacUeTHBIX U KaUeCTBEHHBIX 3a/1a4 110
teme "KIIJ] TenaoBeIX gBurarenci'”

[ToBTOpenue, o600menue. Pemenne
pacUETHBIX M KaUECTBEHHBIX 3a/1a4 110
teme "KIIJI snexrpoycraHoBOK"

[ToBTOpEeHue, 060061IEHNE.
JlaboparopHble pabOTHI IO KypCy
"CBeToBbI€ SIBJICHUS"

[ToBTOpenue, o6o0menue. Pabora ¢
TEKCTaMU 10 TeMe "3aKOHbI
COXpaHEHHUs B MEXaHHKe"

[ToBTOpenue, o6o6menue. Pabota ¢
Tekctamu 110 Teme "Konebanus u
BOJIHEI"

[ToBTOpenue, 0600meHNe. PaboTa ¢
TekcTaMu 110 TeMe "CBEeTOBEIE
siBjIeHus"

[ToBTOpenue, o6o6menue. Padora ¢
TekcTamu 1o teme "KBaHToBas u
snepHas pusmka"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

KoauuecTBO 4acoB

Bcero

102

KonTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

27

JJIEKTPOHHBIE I (poBBIE
o0pa3oBaTe/IbHbIE pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2b30

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c2c52

bubmmoreka [JOK
https://m.edsoo.ru/ff0c2d6a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2e82

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3044

bu6mmorexa [IOK
https://lesson.edu.ru/lesson/4aec69a0-
589c-4e58-86¢1-cc82felacceb



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YHEHUKA:

» dusuka: 7-# knacc: 6a30BbIA ypoBeHb: yueOHUK, 7 kinacc/ [leppimkun .M.,
Nanor A.U., Akiimonepuoe obmectBo «M3aaTensctBo «IIpocBemienue.

» ®usuka: §8-i1 knacc: 6a30BbI ypoBeHb: yueOHUK, 8 knacc/ [lepbimkun U. M.,
NpanoB A. 1., AkimmonepHoe obmiectBo «M3maarenscTBo «IIpocBerienue.

» duzuka: 9-i knacc: 0a30BbIN YpOBEHB: yueOHUK, 9 kiacc/ [Tepobimkun U.
M., I'yraux E. M., UBanoB A. U., IletpoBa M. A., AkinoHepHOE 00111€CTBO
«M3parensctBO «IIpocBemienney.

METOJNYECKHUE MATEPHUAJIBI VIS YUYUTEJA

» ®usuka: 7-i knacc: Metoauueckoe mocooue k yueOnuky A.B. Ilepoimikuna/
®unonosuy H. B., kopnopauus "Poccuiickuii yueOHuK" «3narenscTBo
«JIpodha»»

» ®uspka: 8- kimace: Metoauueckoe mocooue k yueOnuky A.B. ITepsikuna/
®unonosuy H. B., kopriopanus "Poccutickuit yueOHuk" «M31aTenbcTBo
«JIpodha»»

» ®usnka: 9-i kimace: Metoauueckoe mocooue k yueOnuky A.B. ITepoimkuna/
®dunonosuy H. B., kopriopanus "Poccutickuit yueOHuk" «M3gatenbcTBo
«JIpodha»»

e Gusuka: 7 xnacc. Junakruueckue matepuansl: Jluans YMK A.B.
[Mepoimkuna. ®usnka (7-9)/ Mapon A.E., Mapon E.A., kopriopaiius
"Poccuiickuii yueonuk" «M3narensctBo «poda»»

» ®uzuka: 8 ximace. qunakruaeckue marepuansl. Jluans YMK A.B.
[Mepoimkuna. @usnka (7-9)/ Mapon A.E., Mapon E.A., koprioparius
"Poccuiickuii yueonuk" «M3narensctBo «lpoda»»

» ®uzmka: 9 ximace. unakruaeckue marepuansl. Jluans YMK A.B.
[Mepoimkuna. ®usuka (7-9)/ Mapon A.E., Mapon E.A., koproparnus

"Poccuiickuii yueonuk" «M3narensctBo «poda»»



» dusuka: 7-i1 knacce: Pa3HOypOBHEBBIE CAMOCTOATENIBHBIE U KOHTPOJIbHbBIE
pabotsl/Kupuk JI. A., «M3narensctBo «Mnekca»»
» ®dusuka: 8-i knacc: Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE M KOHTPOJIbHBIC
pabotel/Kupuk JI. A., «3narensctBo «Miekca»»
» ®usuka: 9-i knacc: Pa3HOypOBHEBBIE CAMOCTOSTEIBHBIE M KOHTPOJIbHBIC
pabotel/Kupuk JI. A., «3narensctBo «Miekca»»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET:

1. bub6nmoreka [1OK https://m.edsoo.ru/




