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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOrO OOIIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIO)KEHMM M TpeOOBaHUW K pe3yibTaTaM OCBOCHMS Ha
yriayO0iIEHHOM YPOBHE OCHOBHOM 00pa3oBaTeIbHON MPOTpaMMbl, MPEICTaBICHHBIX
B ®I'OC OO0, a Takxke ¢ yuétoM (penepanbHOI pabodeii MporpaMMbl BOCITUTAHUS
u Konuenuuu npenoasanus yueoHoro npeamera «Dusmkay.

CopepxaHue mnporpaMMbl IO (PU3MKE HANpPaBICHO Ha YIOBIETBOPEHHE
NOBBIIIEHHBIX 3alPOCOB  O0YYaIOLIMXCS, CTpEeMsIIMUXCid K Oojee TiyOOKOMY
OCBOGHHUIO (DM3MUECKUX 3HAHUN, U Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOMU
rPaMOTHOCTH oOydawmommxcia. B mnporpamme mo (u3uke  yYUTHIBAIOTCSA
BO3MOXKHOCTH YyueOHOro mpeamera B peanuzainuu TtpedoBanniit ®I'OC OO0 k
IUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOy4eHHUs], a TAaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX NPEIMETOB Ha YPOBHE
OCHOBHOT'0 00IIIeT0 00pa30oBaHUs.

[Tporpamma 1o pusuke ycraHaBIMBaEeT pacupeeseHue yueOHOro MaTepuana
1o rogam oOydeHus (IO Kjaccam), MpejyiaraeT NpUMEPHYIO MOCIEA0BATEIbHOCTh
U3YYEHUS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJAEpPKaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcsl.

[Iporpamma mo ¢usnke pa3zpaboTaHa ¢ ILETbI0 OKa3aHUS METOJUYECKOMN
MOMOIIY YYUTENIO B CO3/IJaHNU paboyeil mporpaMMbl IO Y4eOHOMY TIPEIMETY .

®dusuka ABISETCS  CUCTEMOOOPA3YIOIIUM Uil  €CTECTBEHHO-HAY4YHbIX
y4€OHBIX PEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
U SIBJICHWH, W3y4aeMbIX XHMHEH, OHOJIOTHEH, acTpoHOMHEW U (PU3NUECKOU
reorpaduei, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4YHYI) KapTUHYy MHpa,
IpelocTaBisieT HauOoJiee sCHble O00pas3lbl MPUMEHEHHS HAyYHOTrO METoja
MO3HAHUSA, TO €CTh CII0CO0A MOTYUYEHUsI JOCTOBEPHBIX 3HAHUI O MHUPE.

OpHa w3 THaBHBIX 3ama4d (PU3UYECKOTO O0pa3oBaHUS B CTPYKType OOIIETO
o0Opa3oBaHMsl COCTOUT B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOW I'PAaMOTHOCTH U
UHTepeca K HayKe y 00y4yarouuxcs.

N3yuyenue @u3ukun Ha yriayOJaEHHOM YpOBHE TIPEIIoiaraeT yBEpEHHOE
BJIaJICHUE CJIeIyIOLUMU KOMIIETEHTHOCTSIMH, XapaKTepU3yIUMU
€CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAY4YHO OOBSCHATDH SBJICHHUS;

OLICHUBATh U TOHUMATh OCOOCHHOCTHU HAyYHOT'O UCCIIEIOBAHUS;

MHTEPHPETUPOBATh JaHHBIE M HMCIOJb30BaTh HAy4YHbIE JOKAa3aTeIbCTBA IS
MOJIyYEHHS BBIBOJIOB.

[lenn wu3ydenuss (QU3MKU HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus
onpenenensl B Konmenmuu mnpenomaBaHusi ydeOHoro mnpeamera «Dusuka» B
oOpazoBarenbHbIX opraHuzanusx Poccuiickoir @expepanuu, pearnu3yrOIIMUX



OCHOBHBIE  00ImIe00pa3oBaTeIbHBIE MPOrPAMMBI, YTBEPKACHHOW pEIICHUEM
Komnnerun MunucrtepctBa npocsenienus Poccuiickoit deneparuu (MpoToKoa OT 3
nekadps 2019 r. Ne [1K-4BH).

[enu u3zydyeHust PU3NKU Ha yriryOJIEHHOM ypOBHE:

pa3BHUTHE WHTEpPECa M CTPEMJICHHUS OOyYAOMIMXCS K HAYYHOMY H3YYCHHIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUECKHUX CITIOCOOHOCTEM;

pa3BUTHE MPEACTABICHUM O HAY4YHOM METOJIe MO3HaHUS U (HOpMHpPOBAHUE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

dbopMHupOBaHEe HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa M3y4YCHHs] OCHOB
CTpOEHHUs MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHWEe YMEHUW NPUMEHATh (U3UUYECKUE 3HAHUS M Hay4yHbIE
JTI0KA3aTeNbCTBA JJIs1 OOBSCHEHUS OKPY>KAIOIINX SBJICHUM;

dbopMHUpOBaHUE TIPEACTABICHHA O POIM (U3UKU IS Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE MpeJICTaBICHUM 0 BO3MOYKHBIX chepax Oynymiei
npoecCHOHaNbHON  JEeATEIbHOCTH, CBS3aHHOW C (DU3UKOM, TMOATOTOBKA K
TanbHEHIIeMy 00y4YEHHUIO B 3TOM HAlpPaBIICHHH,

dbopMHupOBaHWE TOTOBHOCTH K JallbHEUIIEMY W3y4YCHHIO (U3NKU Ha
yIiyONEHHOM YpOBHE B paMKax COOTBETCTBYIONUX Tmpoduiield oOydeHus Ha
YPOBHE CPEJHETO 00111er0 00pa3oBaHuUsl.

JlocTikeHue 3TUX MeNied MmporpaMMbl Mo (U3MKE Ha YpOBHE OCHOBHOIO
00111ero oOpa3oBaHus 00ECIIEUMBACTCS PEIICHUEM CIIEIYIOIINX 3a/1ay:

npUOOpETeHNE 3HAHUN O JUCKPETHOM CTPOCHHUH BEIIECTBA, MEXAaHWYECKHUX,
TEIJIOBBIX, JIEKTPOMATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHNEe YMEHUIM aHATM3UPOBATh U OOBIACHITH (PU3MUECKUE SIBJICHUS Ha
OCHOBE M3yUYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOCHHE METOJIOB PEIICHUS PACUETHBIX U KaYECTBEHHBIX 3aa4, TPEOYIOmUX
CO37aHUSl W WCIIONB30BaHUA (PU3MUECKUX MOJENICH, BKJIIOYas TBOPYECKHUE U
MPAKTUKO-OPUCHTUPOBAHHBIC 3a/1a4H;

pPa3BUTHE HCCIIEIOBATEIbCKUX YMEHMI: HAOIIONATh SIBICHUS W U3MEPATH
(bu3rYecKre BEIIMYMHBI, BBIJIBUTATh THIIOTE3bl U MIPEIararh SKCIICPUMECHTATBHbBIE
CIOCOOBI WX MPOBEPKH, TUTAHUPOBATH M MPOBOJUTH OIBITHI, SKCIIEPUMEHTAIHHBIC
WCCJICIOBAHMUSI, AaHATTU3UPOBATH MOJIYIYCHHBIC TAHHBIC U JIETIaTh BBIBOJIBI;

OCBOCHHE NpUEMOB paboThl ¢ WHMOpMaIuendn (HU3UIECKOTO COAEpKAHUS,
BKJIIOYAsi MH(POPMAIUIO O COBPEMEHHBIX JOCTHKEHUAX (PU3MKH, UHTEPIpETAlUs U
KPUTHYIECKOE OIICHUBaHUE MHPOPMAIIHH;

3HaKOMCTBO CO cdepamu MpoPEeCCHOHATLHON NeATEIbHOCTH, CBI3AHHBIMHU C
Gbu3HKON, WU COBPEMEHHBIMU TEXHOJOTHUSAMH, OCHOBAHHBIMH Ha JOCTHIKEHUSIX
(bu3HUecKoi HayKH.



Ha w3ydyenue ¢usuku (yriayOn€HHBIH YpPOBEHb) Ha YPOBHE OCHOBHOIO
obmero obpazoBanusi oTBoauTcs 340 wacoB: B 7 kiacce — 102 yaca (3 vaca B
Heneno), B 8 kimacce — 102 gaca (3 yaca B Hexento), B 9 kimacce — 136 ygacos (4
yaca B HEJIEIII0).



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 BeauduH. OTanoHbl. Dusnueckue npubopsl. [lena
nenenwnsi. [lorpemHocth n3Mmepennid. [IpaBuna 6e3omacHoro Tpyna npu padbote ¢
nabopaTopHbIM o0OOpymoBaHHMEM. MexayHapoaHas cucTemMa eauHuIl. llepeBon
BHECUCTEMHBIX eIMHUIl B equHUIBI CH.

Kak ¢wusuka u gpyrue ecTecTBEHHbIE HAyKW H3Y4YalOT MPUPOAY.
EcTecTBeHHOHAy4HBIM METOJ TMO3HAHUS: HAOJIIOJIEHHUE, IMOCTAHOBKAa HAYYHOI'O
BOIIPOCA, BBIIBIDKCHHUE THIIOTE3, SKCIIEPUMEHT TI0 TIPOBEPKE TUTIOTE3, OOBSICHEHNE
HaOmoaemoro sieieHus. Onucanue GU3NIeCKuX SBICHUM ¢ TOMOIIBIO MOIETIEH.

Hemoncmpayuu.

MexaHuueckue, TEIUIOBBIE, AJEKTPUYECKUE, MArHUTHBIE, CBETOBBHIE,
3BYKOBBIE SIBJICHUA.

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

Jlabopamopnwie pabomul u onvimol.

OmnpeseneHue UeHbl JeIeHUs MKaJIbl U3MEPUTEILHOTO MpUoopa.

N3mepenune pacCTOSHAMN.

W3mepenune mnomany U o0bEMa. MeTo maneTku.

N3mepenue BpeMeHU.

N3mepenune 00bEMa KUIKOCTH U TBEPAOTO Tea.

Onpenenenue pasMepoB MabixX Tell. 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,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBRA.

JIBixxenne dacTtul BemlecTBa. CBS3b CKOPOCTH JBUXKEHUSI YACTHUI[ C
temrnieparypoii. bpoyHoBckoe npwxkenue. Juddysusa. BzaumopeiicTBue yacTuil
BEILIECTBA: MTPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEUIECTBA: CTPOCHUE Ta30B, KUJIKOCTEH U TBEPIBIX
(kpucTamindeckux) Teia. B3auMocBsi3b MEXKIy CBOWCTBAMU BEIIECTB B Pa3HbBIX



arperaTHbIX COCTOAHHAX U MX ATOMHO-MOJICKYJIAPHBIM CTPOCHUCM. OcobeHHOCTH
arperaTHbIX COCTOSIHUI BOJBI.

Jemoncmpayuu.

Habntonenue 6poyHOBCKOTO ABUKEHUSL.

Ha6nronenue nuddyszun.

HabGmronenue sBieHnii, 0ObICHAIOMMXCS MPUTSHKEHUEM UM OTTaJIKUBAaHUEM
YacTUIl BEILIECTBA.

Jlabopamopnsie pabomul u onvimol.

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

OneITHl IO HAOJIOJIEHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.

OneIThl IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO 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. CpefHsis 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
U3MEHEHUSI CKOPOCTH JBWKEHMS Tell. Macca Kak Mepa MHEPTHOCTH Tella B
MOCTyNareabHOM ABMKeHHUHM. [LnoTHOCTH BemiecTtBa. CBSI3b IUIOTHOCTH C
KOJMYECTBOM MOJIEKYJd B eauHuile 00béma BemjectBa. (CMecH U CIUIABBI.
[ToBepXHOCTHAs U JIMHEWHAS IUNIOTHOCTb.

Cuita Kak XapakTepucTuka B3auMmozaeicTBus Teil. Cuila ynpyrocTd M 3aKOH
['yka. M3Mepenne cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIIEHUE TIATOTEHHS 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 Mpupoae 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).

Onpenenenue cpeaHeld CKOPOCTU CKOJIBKEHHMs Opycka WM IlIapuKa I10
HAKJIOHHOM IIOCKOCTH.

Onpenenenue MIOTHOCTU TBEPAOTO TENA.

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

OnbITel, JTEMOHCTPUPYIOIIAE 3aBUCUMOCTH CHJIbI TPEHMS CKOJBXKEHHS OT
CHUJIBI TaBJICHUS U XapaKTepa CONPUKACAIOIINXCS IIOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, KUIKOCTEN M ra30B.

Hasnenue. Cuna naBnenusi. CnocoObl yMEHbIICHUS U YBEJIMYEHUS JIaBJICHUA.
JaBinenue rasza. 3aBUCMMOCTh JaBJIEHHsS raza OT 00bEMAa W TeMIEpaTyphl.
[lepenaua naBiieHUs TBEPABIMHU TEJIAMU, KUAKOCTSIMU M razamu. 3akoH [lackains.
[THeBMaTHUYECKUE MAIIIUHBI.

3aBUCUMOCTh  JIaBJICHHUSI  JKUJKOCTH  OT  DJIYOMHBI  TOTPYKECHUS.
I'uppocraruueckuit  mapagokc. CoobOmaromuecst cocynbl. ['mapaBnuyeckue
MeXaHU3MBbl. Vcronp30BaHuE BBICOKMX [IaBICHUN B COBPEMEHHBIX TEXHOJOTHSX.
Y CTpoiCTBO BOIOMPOBOIA.

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

JlericTBUE KUAKOCTH M ra3a Ha NOTPYKEHHOE B HUX TEJO. BhITankuBaromas
(apxumenoBa) cuia. 3aKkoH ApxuMesia. Y clioBUE€ BOBHUKHOBEHUS BHITAIKUBAOLIEH
(apxumenoBoii) cuibl, noarekanue. [lnaBanue ten. BozayxornaBanue.

Hemoncmpayuu.

3aBUCUMOCTb JABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coobmraroyecst COCY/IbI.

['mapaBinuueckuit mpecc.

[IposiBneHue neicTBUsS aTMOCHEPHOTO JABIICHHUS.

Cudom.

3aBUCUMOCTb BBITAIKUBAIOIIEH CHIIBI OT 00BbEMA MOTPYKEHHOW B KHUAKOCTb
YacTH TeJa U IVIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKMBAOLIEH CUJIbI BECY BBITECHEHHOM JKHUIKOCTH.

VYcnoBre muiaBaHus TEN: IUIABAaHUE WK MOTPYKEHUE TENl B 3aBUCHUMOCTH OT
COOTHOILIECHHMS TUIOTHOCTEH TEJIa U KUIKOCTH.

Jlabopamopnsie pabomol u onvimol.



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

OrnpenenieHne BBITATKUBAIOIIECH CHIIBI, ICMCTBYIOIIEH HA TEJO, 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€Ja ¥ 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.

Jlabopamopnsie pabomuel 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.

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

M3ydeHne 3aKOHA COXPAHEHHS] MEXaHUYECKOW DHEPTUH.

8 KUIACC

Pasnen 6. TenioBble sIBJICHUS.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJISIPHO-KHHETUYECKOH 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 — HOBBII MaTepuan ajii HOBBIX
TEXHOJOTUNA. TEXHOJOTrMU TMOJIyYeHHUs] HCKYCCTBEHHBIX anMa3oB. OObsicHEeHue
CBOWCTB Ta30B, KUJAKOCTEW U TBEPABIX TEJI HA OCHOBE ITOJIOKEHUN MOJIEKYJISPHO-
KMHETHYECKOW Teopuu. [I0OBEpXHOCTHOE HATSKEHUE, CMAUMBAHUE, KAITWILIAPHBIC
ABJIeHUSA. TemaoBOE pacUIMpeHUE W C)KaThe. 3aBUCUMOCTb JIaBJICHUSl raza oOT
00bEMa, TeMIepaTyphl.

Temnepatypa. CBsi3p TeMmepaTypbl CO CpPEIHEN KUHETHYECKOW JHEprueiu
TEIUIOBOTO JIBUKEHHS YaCTHUILl. TeMIIepaTypHbI€ IKAJIbI.

Buytpennsis  sHeprus. CnocoObl W3MEHEHHUST BHYTPEHHEH ODHEpruu:
Temionepeaaya U COBEpIICHUE paboTHI. Bunbt TeIUIoNnepeaayu:
TEIUIONPOBOJAHOCTD, KOHBEKIMs, U3IydeHue. Buapl teruonepenayn B npupoae u
TexHuke. HeoOpaTuMOCTh TEIIOBBIX MPOLECCOB.

KonuuecTBo TemioTel. YjenbHas TEIIOEMKOCTh BEIIECTBA. TemiooOMeH u
TerI0Boe paBHOBecue. 3akoH HpioToHa-PuxmaHna. YpaBHeHHE TETIOBOTO OaaHca.

[ImaBneHre U OTBEpAEBAaHNUE KPUCTALIMYECKUX BEIIECTB. Y IeJIbHAs TEIUIOTA
miasnenus. [lapooOpasoBanue u konnencauus. Mcnapenue. Kunenue. Y nenpHas
TErIoTa  mapooOpa3oBaHMs.  3aBUCUMOCTh  TEMIEpaTyphl  KWIMCHHUS  OT
atMocdepHoro maBiaeHus. HachlllleHHBI W HEHACHIIMICHHBIA TMap. BraxHOCTh
BO3/1yXa.

DHeprus TOIUIMBa. Y IeJIbHAs TEIJI0Ta CTOPAHUS.

[TpuHiunel pabotsl TeroBbix asuratenei. KIIJ TemmoBoro nBurarens.
TennoBele nABUTaTeNnu M 3allUTa OKPY)KAIOUIEH cCpenbl. TermnoBele IMOTEpU B
TEIIOCETSAX.

3aKOH COXpaHEHHUS W MPEBPAIICHUS DHEPTUM B MEXAHUYECKUX U TEIJIOBBIX
rpoleccax.

Hemoncmpayuu.

Habnronenue 6poyHOBCKOTO ABUKEHUS.

Ha6monenne nuddysun.

HaGnionenue sBIeHUN MOBEPXHOCTHOTO HATSHKEHHUS, CMauyuBaHUs U
KalWJUISIPHBIX SIBJICHUMN.

HaGnronenue TemioBoro paciiupeHus Tedi.

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

[IpaBuna usMepeHus: TeMueparypsl.

Bubl Teronepenaym.

OxJ1axxAeHue IpHU COBEPILIEHUH PaOOTBHI.

HarpeBanue npu coBepiieHIN pabOThl BHEITHUMHU CUJIAMHU.

CpaBHEHUE TEINTOEMKOCTEN pa3IUYHBIX BEIIECTB.



HabGmronenue xumneHus.

Hab6nronenue noctosiHcTBa TeMIiepaTyphbl IPH IJIaBJICHUU.

Moaenu TeIIOBBIX ABUTAaTEIICH.

Jlabopamopnsie pabomul u onvimol.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUSL.

OMnbITHI O BHIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM UJTK caxapa.

MN3mepenue TteMmreparypbl IpU MOMOIIKA KUIAKOCTHOIO TEPMOMETpa H
JaTYUKaA TEMIIEPATyPHI.

OnbIThl 10 HAOMIOJAEHUIO TEMJIOBOTO PACIIMPEHHUS] Ta30B, KXUJIKOCTEH W
TBEPIBIX TEIL.

Omnpenenenue AaBiIeHUS BO3AyXa B OaIOHE IIIPHUIIA.

HccnenoBanre 3aBUCUMOCTM JaBJEHUS BO3ayXa OT ero o0béma u
TeMIIEpaTyphl.

[TpoBepka TUMOTE3bI TUHEHHON 3aBUCUMOCTH JTMHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGnronenue wu3MeHeHHsT BHYTPEHHEH DSHEpruu Tejla B  pe3yJibTare
TeIUIonepeaul U padoThl BHEUTHUX CHJI.

HccnenoBanne SBICHUS TEIDIOOOMEHA TMPH CMEIIMBAHWHM XOJOTHOW U
ropsitue BOJIBL.

OmnpeneneHne KOJIMYECTBA TETUIOTHI, MOJIYYEHHOTO BOJIOW MPHU TETIOOOMEHE
C HarpeThIM METAJUIMYECKUM LIWJIMHAPOM.

OnpeneneHue MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HeloToHa-Pruxmana).

Onpenenenue yaenbHON TEIUIOEMKOCTH BEILIECTBA.

HccenenoBanue npouecca ucnapeHusl.

OnpeneneHne OTHOCUTENBHOM BIaKHOCTH BO3/1yXa.

Omnpenenenue yaelbHON TEIUIOTHI TJIaBJIEHUS JIbJIA.

Paznen 7. DaekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnexkTpu3aums Ten. J[Ba pona dIEKTpUUYECKUX 3apsioB. Bzaummoneucrtsue
3apspKeHHBIX Tell. 3akoH KyloHa.

Onektpudeckoe mnoje. Hanpssk€HHOCTh 3iekTpuueckoro nosist. IlpuHuun
CYNEPIIO3ULIMH dJIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTAPHBIA JIEKTPUUECKUMN 3apsii.
Ctpoenue aroma. IIpoBOAHMKM, HOMAJIEKTPUKA ¢ TOJYNPOBOJHUKH. 3aKOH
COXPaHEHHUS IEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DIIEKTPUYECKOrO TOKAa.
WM cToYHUKM TOCTOSSHHOTO TOKa. JIeWCTBUSA DIIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUN TOK B METAJIAX, KUJKOCTIX U razax.

DnekTpuueckas uenb. Cuia Toka. DJIEKTPUUYECKOE HANPSIKEHHE. AMIIEPMETP
Y BOJIBTMETP B LIENU NOCTOSTHHOTO TOKA. CONPOTUBIIEHHE NMPOBOJHUKA. Y IEJIBHOE



conmpoTHBiIeHUE BelecTBa. 3akoH Oma s yuactka nenu. [locienoBarenbHoe u
napajielIbHoe coeAMHEHnE MPOoBOAHUKOB. DJC B LIeNM MOCTOSHHOTO TOKA. 3aKOH
Oma nmnsa nonnou nenu. [IpaBuna Kupxroga. Pacd€r mpocThIX 3JEKTPUUYECKUX
uenei. HenmnHenHbIe 37IEMEHTHI.

Pabota W MOLIHOCTH 3JIEKTpHUYECKOro Toka. 3akoH Jlxoyns-JleHua.
DNeKTpUYEeCKUe ey U MOTPeOUTenn dIeKTpudecKoi sueprun B 0piTy. KopoTkoe
3aMBbIKaHHUE.

[TocTosiHHBIE ~ MarHuThl.  B3auMOJEHMCTBHE  TOCTOSSHHBIX ~ MAarHUTOB.
MaruutHoe nosnie. MarHuTHoe 1oje 3eMJId U €ro 3Ha4eHue JIA KU3HU Ha 3emiie.
OneiT Opcrena. MarHutHoe Tone 3JeKTpudeckoro Toka. OnbeiT  Amrmepa.
[IpuMeHeHne JIEeKTPOMAarHUTOB B TEXHUKE. JIeHCTBME MAarHUTHOIO IIOJSA HA
npoBoAHUK ¢ TokoMm. Cuia Amnepa W ompeAelneHUE €€ HamnpaBJICHUS.
DJIEKTPOABUTATENL TOCTOSSHHOTO TOKa. M Cmosib30BaHWE 3JIEKTPOJABUTATENICH B
TEXHUYECKUX YCT-POMCTBAX U HA TPAHCIIOPTE.

Omnbitel @apajned. SIBneHue 31eKTpoMarHuTHOM MHAYKUUK. [IpaBuino Jlenua.
DIIEKTPOTreHEepaToP. Crioco0bl IIOJIy4YEHUs AIEKTPUYECKOU JHEPIUH.
DJIEKTPOCTAHIIMM Ha BO300HOBISEMBIX HCTOYHHKAX HHEPTHUHU. DKOJOTHUECKHUE
POOIEMBI SHEPTETUKH. TOTITMBHBIC JIEMEHTHI M AJIEKTPOMOOHITH.

Jemoncmpayuu.

DJIeKTpU3aLus Tell.

JIBa pojJia 2JIEKTpUUYECKUX 3apsi0B U B3AUMOJCUCTBUE 3apSKEHHBIX TEJl.

YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAST NHIYKIIHS.

3aKOH COXpaHEHUS AIEKTPUUECKUX 3apSAI0B.

MogenupoBaHue CWIOBBIX JIMHUM JJIEKTPUYECKOTO TMOJISI C I[OMOIIBIO
OyMaXKHBIX CyJITAaHOB.

[IpOBOIHUKH U AUBIECKTPUKH.

M cTOYHMKHN TOCTOSIHHOTO TOKA.

JIelCTBHS DIEKTPUUECKOTO TOKA.

DJIEKTPUYECKUN TOK B KUIKOCTH.

["a30BbIl pa3psia.

N3Mepenune CUIibl TOKa aMIIEPMETPOM.

N3Mepenune 3eKTpUYECKOTO HAMPSAKEHHUS BOJIbTMETPOM.

Peocrar 1 marazud conpoTUBIICHUM.

B3aumopelicTBre NOCTOSHHBIX MAarHUTOB.

MoaennpoBaHue HEBO3MOKHOCTH Pa3AEICHUS MOJIOCOB MarHUTA.

MoenupoBaHre€ MarHUTHBIX MOJIEHA MOCTOSIHHBIX MAarHUTOB.

OmneIT Dpcrena.

MarHuTtHoe€ 1oJje Toka. DJIEKTPOMarHur.



JlelicTBHE MarHUTHOTO IOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJIBUTATENb NOCTOSIHHOTO TOKA.

OmnbiTel @apajes.

DIIEKTPOreHEePaTOP MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.

OneiTel 1O HAOMIONEHUIO DIIEKTPU3AIMU TeJI TMPU COMPUKOCHOBEHHH W
VHAYKIMEH.

HNccnenmoBanne JOEUCTBUS JBJIEKTPUYECKOTO IO HA NPOBOJHUKUA U
JADIICKTPUKHU.

COopka ¥ HCTIBITAHUE DIICKTPUUECKON 1EMH MTOCTOSTHHOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, IPOTEKAIOIIETO Yepe3 pe3ucTop, OT
HaIPsDKEHMS Ha PE3UCTOPE U CONPOTUBIIEHUS PE3UCTOPA.

OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD AJIEKTPUYECKOTO COMPOTUBIICHUA
MIPOBOJIHUKA OT €r0 JJIMHBI, IUIOIIAAN MTOMEPEYHOr0 CEYECHHS U MaTepuara.

OnpeneneHue yaelIbHOrO CONPOTUBIICHUS TPOBOJHUKA.

[IpoBepka mpaBWiIa CJIOKEHUS HANPSIKEHUM TMIPU  MOCIEI0BATEIBHOM
COEJIMHEHUH JIByX PE3UCTOPOB.

[IpoBepka mpaBuna Mg CWIbBl TOKAa IPU NAPAJUIEIBHOM COCIUHEHUH
PE3UCTOPOB.

Omnpenenenue D/{C 1 BHYTPEHHETO CONPOTUBIICHUSI NICTOYHUKA TOKA.

[Tposepka npasui Kupxroda.

[IpoBepka BeinoJIHEHUS 3aK0HAa OMa 1S MOJTHOM LENN.

N3yueHne BOJIbTAMIIEPHBIX XaPAKTEPUCTUK HEJIUHEUHBIX 3JIEMEHTOB (JIAMIIBI
HaKaJIMBaHUSI WK MTOJyITPOBOJIHUKOBOIO IMOJA).

Omnpenenenue pabOThI AAEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.

Onpenenenne MOITHOCTH JIEKTPUYECKOTO TOKA, BBIAECISIEMON HA PE3UCTOPE.

Omnpenenenue K111 narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJEHUCTBUS TOCTOSIHHBIX MAarHUTOB.

W3yyeHne MarHuTHOTO MOJISl TOCTOSTHHBIX MAarHUTOB MIPU WX OObEIMHEHUH U
pa3iciicHUH.

HccnenoBanne nelCTBUSA JJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITHL, JEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS KATYILIKH C
TOKOM W MarHuta OT CHJIbl M HampaBJEHUS TOKAa B KaTyIIKe W OT HaJIWYUA
(OTCYTCTBUS) CEpPICUHHKA B KATYIIKE.

N3yueHne necTBUS MarHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM.

KoHctpyupoBanue u uzydeHue padboThl JJIEKTPOABUTATENS.

N3mepenune KII/ 351ekTpoABUraTeNnbHOM YCTAHOBKH.

OneITel 1O  HKCCIEIOBAHHMIO  SIBJICHUS DJIEKTPOMArHUTHOM  HMHAYKIUU:
UCCIENOBAaHUE U3MEHEHUI 3HAYEHUS U HAIIPABIICHHUS! MHIYKIIMOHHOTO TOKA.



9 KUIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanudeckoe JBwKeHue. MarepuanpHas Touyka. CrocoObl omucaHus
MEXaHUYECKOTO JBW)XCHUS: TaOIWYHBIN, rpaduueckuii, aHanuTudeckuii. Cucrema
oTcu€ra. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBHKCHUSI.

BekTopHble BEJIMUMHBI, ONEPAIIMU C BEKTOPAMU, MPOECKIINHU BEKTOpa. Paaunyc-
BEKTOP MAaTEpHAIbHOM TOYKH, IEPEMEIICHUE Ha IUIOCKOCTU. PaBHOMEpHOE
NPSMOJIMHEWHOE  JBM>KEHHE. HepaBHOMEpHOE MNPAMOJIMHEWHOE JBUKECHHUE.
CpenHsast 1 MTHOBEHHAsI CKOPOCTh TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

Yckopenue. PaBHOYCKOPEHHOE MNPSIMOJIMHEMHOE JIBUKEHUE. Y CKOpPEHHE
cBoOoaHoro magenusa. OneiTel I'anuies.

['padmueckas mHTEpHIpETaliisd YCKOPEHUS, CKOPOCTH, MPOUICHHOTO IMyTH U
IIEpEMELIEHHUS ISl IPSMOJIMHEMHOTO JBUXKECHUS.

JIBrkeHue Tena, OpOIIeHHOr0 MO/l YTIOM K TOPU30HTY.

JIBrmkeHue 1o OKpyKHOCTHU. JIMHENHAsA CKOPOCTh, YIIIOBask CKOPOCTh, IIEPUOT
Y 4acTOTa OOpalleHus MpU paBHOMEPHOM JIBHXKEHUU MO OKPYXKHOCTU. CKOPOCTh U
YCKOpPEHUE MPU IBUKECHUU 10 OKPYKHOCTH.

Bekrop cunbl. PaBHOAEHCTBYIOIIAs CUJIa.

[Tepsblii 3akoH HbtoTroHa. Bropoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[IpuHIMII CYIIEPIO3ULIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHHS CKOJIbKEHHUS, CUJIa
TPEHUs TIOKOsI, Ipyrre Buabl Tpenus. KoaddummeHT tpenus.

JIBU>KeHHE TeN 10 OKPYKHOCTH 101 IEUCTBUEM HECKOJIBKUX CHUJL.

3akoH bepnymnum m noawbémHas cuna Kpbuia. COBpEMEHHBIE JIETATEIIbHBIE
ammaparbl, CyJa Ha TNOABOAHBIX KpBUIbAX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWIAX. [[BM>KeHUE 1oe3/1a Ha MarHUTHOM MOAYyIIKeE.

Cuiia TSXKECTH M 3aKOH BCEMUPHOIO TATOTEHHUs. [[BH)KEHHE Ten BOKPYT
IPAaBUTAIIMOHHOTO IeHTpa (B ToM uwucie 1iaHeT Bokpyr Comnna). Ilepsas
KOCMHMYECKasi CKOPOCThb. HeBECOMOCTD 1 meperpy3KHu.

PaBHoBecue marepuanbHOi TOuku. AOcomoTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aAKPEIVIEHHON OChIO BpaileHusi. MoMeHT cuiibl. LleHTp TsxecTwu.

Nmnynsc Tema. M3meHeHnue wummynbca. MMnynsc cuiibl. Ynopyroe u
HEYIPYyroe B3aUMOJCHCTBHE. 3aKOHbl HM3MEHEHHUSI M COXPAHECHHS MMIIYJIbCa.
PeakTuBHOE NBHXKEHHUE.

Mexannyeckass pabora W MOIIHOCTh. Pabora cui TsSKecTH, yHmpyrocT,
TpeHusi. CBs3b dHepruu 1 paboThl. [loTeHInanpHas YHEPrusl Tela, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMiIn. [loTeHIMabHAas SHEPTUs CxKATOM NpykuHbl. Kunernueckas
sHeprus. TeopemMa O KMHETHMYECKOW SHEPrUM. 3aKOH U3MEHEHHUSI U COXPAHECHUS
MEXaHUYECKOU IHEPIUU.



Hemoncmpauuu.

HaGnronenue MexaHWYecKOro JBHXKEHHUS Tejla OTHOCHTENbHO Pa3HbIX Tell
OTCYETA.

CpaBHeHME IIyT€d M TPAeKTOPUU JBWXKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3MepeHne CKOpOCTH U YCKOPEHUS IPSIMOJIMHEWHOTO JIBUKEHUSI.

HccnenoBanne Npu3HakoB PaBHOYCKOPEHHOIO JIBUXKEHUSI.

HaGnronenue 1BH>KEHMS TeJla O OKPYKHOCTH.

Habmronenne MexaHMYECKUX SIBICHHUM, MPOUCXOAAIIUX B CHUCTEME OTCUETA
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBU)KEHUU OTHOCUTEIBHO
KaOuHeTa QU3UKH.

HaGnronenue paBHoBecus Tell, CBOOOJIHOIO MaieHUs], KoeOaHus MasiTHUKA B
WHEPIUATIbHBIX CUCTEMAaX KaK IMOJTBEPKICHUE MPUHITUIIA OTHOCUTEILHOCTH.

3aBUCUMOCTh YCKOPEHMS T€JIa OT €r0 MACChI U ACUCTBYIOIIEN HA HETO CHJIBL.

HabGnronenune paBeHCcTBa CHII TTPU B3aUMOICHCTBUN TEJ.

M3meHeHne Beca Tea Mpu YCKOPEHHOM JBUKECHUH.

Ilepenaya uMiryibca Ipy B3aUMOACHCTBUU TEIL.

[TpeoOpa3zoBaHus SHEPTUH [IPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHre UMITyJIbCca NpU a0COJIFOTHO HEYIIPYTOM B3aUMOJECHCTBUU.

CoxpaHeHue UMITYJIbCa MPU YIPYTOM B3aUMO/JICHCTBUMU.

HaGnronenue peakTHBHOTO JIBUYKEHUS.

CoxpaHeHUEe SHEPTUU MPU CBOOOTHOM MaJCHHH.

CoxpaHeHue SHEPruu Py ABUKEHUU TeJla MO ACHCTBUEM MPYKUHBI.

Jlabopamopnuie pabomul u onvimol.

KoHcTpynpoBanue TpakTa [jsi pa3roHa M JAJIBbHEHUIIEr0 PaBHOMEPHOTO
JBH)KCHUS IIAPUKA WA TEIIEKKH.

OnpeneneHue cpeaHeld CKOPOCTU CKOJIBKEHUS OpycKa WIM JIBUKEHUS
HIapUKa 10 HAKJIOHHOW IIOCKOCTH.

OnpeneneHue YCKOpPEHUsI Tela IpPU PABHOYCKOPEHHOM JBHKEHHHM IO
HAKJIOHHOW IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBYDKEHUN 0€3 HaYaJIbHOW CKOPOCTH.

[TpoBepka rumoTe3bl: €ciiv MPH PaBHOYCKOPEHHOM JIBIKEHUH 0€3 HauaabHOU
CKOPOCTH ITyTH OTHOCSITCSI KaK PsiJl HEYETHBIX YHUCEII, TO BpEMEHA OJIUHAKOBBI.

HccnenoBanue NBUKEHUS TeJa, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCMMOCTH  CHJIbI  TPEHUS CKOJIBXKEHHS OT  CHJIBI
HOPMAJIBHOT'O JaBJICHUS.

Omnpenenenue kodhGUIEHTa TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



HccnenoBanre 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BO3HUKAIOLIEN B IIPYKUHE, OT
CTerneHH aeopManuy npy>KUHBI.

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

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

Pa3znen 9. MexannuecKune KoJie0aHUA M 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 oTpakeHHE 3ByKa. I'pOMKOCTBH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. Mudpa3zByk u yapTpasByk. Hcmnonb3oBaHue
YJIBTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHSIX.

Jemoncmpayuu.

HaGmonenne koneGanmii Ten TMOj JACHCTBHEM CHJIBI TSDKECTH W CHUIIBI
YIPYTOCTH.

HabGnronenue kosniebaHuii rpy3a Ha HUTU W Ha TIPYKUHE.

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 PE30OHAHC.

Jlabopamopnsie pabomsl 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 KOJIEOAHUN MPYKMHHOTO MassTHUKA 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
AJEKTPOMArHUTHBIX BOJIH JJIsI COTOBOWM CBsi3u. Panmonmokanusa. Kocmumueckas
CBSI3b.

OnekTpoMarHutHas npupoaa cBera. CkopocTh cBeTa. BOTHOBBIE CBOIICTBa
cBera: uHTephepeHus U AUPPaKIKS.

Jemoncmpayuu.

CBoiiCTBa 3JIEKTPOMArHUTHBIX BOJIH.

HuTtepdepenius u nudpaxius cBera.

Jlabopamopnsie pabomul u onvimol.

W3yyeHue CBONCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOHJIBHOTO
TenedoHa.

[TpoBenenre onbITOB MO HAOIIOACHHUIO MHTEpPEepeHIINH U TU(PAKIINHA CBETA.

Pa3znen 11. CBeToBbBIE ABJICHHS.

JlyyeBass MOJE€np CBETA M T'EOMETPUYECKAsl ONTHKA. VICTOUHHMKM CBETa.
[IpsmonuHeliHOe pacnpocTpaHeHue cBeta. 3atMeHus ComHna wu o JIyHBbL
Otpaxxenue cBeta. Ilnockoe 3epkano. 3akoH oTpaxeHus cpera. lloctpoenue
N300pakeHU, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBera. 3akoH npenomiieHus cBera. [lonHoe oTpakeHue cBeTa.
Hcnonp30BaHue MOJHOTO OTPAXKEHUS B ONITUYECKUX CBETOBOJIaX, ONTOBOJIOKOHHAS
CBSI3b.

JImnza, xonx usyuern B suH3e. Popmysa TOHKOM JumH3BL. llocTpoenue
n3o0paxkeHud, CHOPMUPOBAHHBIX TOHKOW JMH30H. OmnTHYeckas cucTeMa
doToamnmapaTa, MHUKpOCKONa M Teieckona. [Ja3, kak onTuyeckas CHUCTEMA.
bin30pyKoCTh M JAIIBHO30PKOCTb.

Paznoxxenne Oenoro cBera B cnektp. Omnbitel HbtoTona. ClroxxeHue
CIIEKTpaJIbHBIX LIBETOB. /{ncnepcust ceera.

Hemoncmpauuu.

[IpssMOTMHEWHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBera.

[Tosryyenune n300paxxeHui B IIIOCKOM 3€pKaJe.

[Ipenomnenue ceera.

OnTryecKkuii CBETOBO/I.

Xon nyuei B coOuparoliei JIMH3e.

X0/ 1y4e B pacCenBarolIeH JIUH3E.

[Tosryyenune n300paxeHuil ¢ HOMOUIBIO JIUH3.

[TpunHun geiictBus doToanmapara, MUKPOCKOTIA M TEJIECKOIIA.

Mopens rnasa.



Paznoxenue 6emoro cBera B CIIEKTP.

[Tonyyenue 6enoro cBera mpu CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopnsie pabomul u onvimol.

HccnenoBanne 3aBUCHMOCTH yTJIa OTPAXEHHS CBETOBOTIO Jydya OT yIJa
MaJICHUSL.

N3yuyenue cBOMCTB N300paKeHUS B INIOCKOM 3€pKalie.

HccnenoBanne 3aBUCUMOCTH yTJIa MPEJIOMIIEHUS OT yTJla MaJeHUsI CBETOBOIO
Jy4a Ha TPaHUILIE «BO3ILYX—CTEKIIO».

[Tonyuenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JIMH3BI.

Omnpenenenne (POKYCHOTO pPACCTOSHUS M ONTHYECKOM CHIIBI COOMPAOIICH
JIVH3BI.

OnBITHI IO PA3IOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnpITel IO BOCHPHUATHIO IIBE€TA MPEIMETOB MNpPU HX HAOIIOJCHUU 4Yepe3
[[BETOBBIC (PUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Onwitel Pe3epdopna u mianerapHass mojenb atoma. Mojnens aroma bopa.
Hcnyckanue u noraouieHue ceera aroMoM. KBanTel. JInHedaTeie CIEKTPHI.

PannoaktuBHOCTE. Anb(a-, 6eTa- u raMmma-u3inydeHusi. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. HM3orombsl.  PagmoakTuBHBIE
npeBpaiieHus. [lepuoa momypacnaga aTOMHBIX siaep. [lercTBue paamoakTHUBHBIX
W3JIyYEHU HA )KUBBIE OPraHU3MbL. 3alUTa OT PaJIHOAKTUBHOTO U3ITyYCHUSI.

SnepHble peakuuu. 3aKOHBI COXPAaHEHHS 3apsiAOBOIO M MAacCOBOIO YHUCEIL.
DOHeprusi CBsI3M aTOMHBIX saep. CBsA3p Maccel M 3Hepruu. Peakuum cuHTe3a u
nenenus spep. Wcrounuku sHeprun CoiHIa W 3BE34. flnepHas sHEpreTuka.
DKOJIOTUYECKHE MPOOIJIEMBI SIAEPHON YHEPTETUKH.

Hemoncmpayuu.

CrexTpbl U3Ty4YEHHUS ¥ TIOTJIOIICHUS.

CnekTpsl pa3InyHbIX Ta30B.

CnekTtp Boaopo/a.

HaGnronenue TpekoB B kamepe Bunbcona.

Pabota cuérurika HOHU3UPYIOMIMX U3ITyYESHHM.

Perucrpanus usznydeHus: NpupOJIHBIX MUHEPATIOB U MPOJIYKTOB.

Jlabopamopnsie pabomul u onvimol.

HabnroneHue CrioniHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyUYCHHS.

HccnenoBanne TPEKOB: U3BMEPEHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY IYTH
(mo gororpadusm).

H3mepenne pagnoakTUBHOTO (hoHA.

IHoBTOPHUTEIBLHO-00001HAKO N MOAYJIb.



[ToBTOpHUTENHEHO-00001AIOIUIT MOYJIb IIPEIHA3HAYEH JIJISl CHCTEMAaTU3aluU
U 0000mIeHHs  MPEAMETHOTO  COAEpX aHUs M ONbITa  JESITEIbHOCTH,
IpUOOPETEHHOTO NPH M3YYEHUH BCEro Kypca (U3HKU YIiIyOJIEHHOTO YpPOBHS, a
TaKXKe 7151 IOJTOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY 10 (PU3HUKE.

B npounecce wu3yueHus JAHHOTO MOAYJS pPEAIU3YIOTCS W IMOJYYaroT
JanbHeiInee pa3BUTHE YydeOHble JEHCTBHUS, OOeCneunBarolue JAOCTHKEHUE
OPEIMETHBIX M METANpPEeAMETHBIX pe3yslbTaToB oOOydeHus, (OpMUPOBAHUE
€CTECTBEHHO-HAYYHOU TPaMOTHOCTU: OOBSICHEHUE U ONKMCAHUE SIBICHUI HA OCHOBE
OpUMEHEHUs1 (U3NYECKUX 3HAHUU, MCCIENOBATENbCKUE IEHCTBUS (BBIABHKEHUE
TUNOTE3, MOCTAHOBKA LEIM U IJIAHUPOBAHUE HCCIIEIOBAaHUS, aHAIM3 JaHHBIX U
II0JTyYEHUE BBIBOJIOB).

[TpennoutuTenbHON  QOpMONM  OCBOECHHS MOAYJS SABISAETCA HNPAKTHKYM,
nporpamMma KOTOpOro BKIIFOUYAET:

pelieHue 3a7ad, OTHOCSIIMXCS K Pa3lIW4yHBIM pa3ienaM M TeMaM Kypca
($u3MKH, B TOM YHUCIIE 33]1a4, MHTETPUPYIOLINX COJIEP)KaHNE PA3HBIX Pa3JIeloB;

BBINOJIHEHHE JIaOOPATOPHBIX pabOT U ONBITOB (BKJIIOYast pabOThI U ONBITHI U3
nepeyHer K paszjenaMm Kypca) B YCIOBUAX CaMOCTOSITENIBHOIO IJIAHUPOBAHUS
IPOBEJICHUS UCCIIEIOBaHMs, BEIOOpAa 1 000CHOBAHUS METOJa U3MEPEHUS BEITUYHH,
cOOPKH SKCTICPUMEHTAILHON YCTaHOBKH;

BBIINOJIHEHHUE MTPOOIEMHBIX 3a/1aHUi IPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa
(3a1aHUs IO ECTECTBEHHO-HAYYHOM TIpaMOTHOCTH), B TOM 4MCIE 3aJaHUN C
MEXTPEAMETHBIM COJICpKAaHUEM;

pa®oTy HaJ TPYNIOBBIMU WM UHIUBUAYATHHBIMU IPOEKTAMU, CBSI3aHHBIMH C
coJiepKaHuEM Kypca PU3MKH.

N3ydyeHrne MOBTOPUTENIBHO-0000IIAIOMIEr0 MOAYJIS MOXKET 3aKaHUMBAThCA
IPOBEJCHUEM JIUAarHOCTUYECKOW paboThl 3a Kypc (pu3uKK yriayOia€HHOIO ypOBHH,
BKJIIOYAIOIIEH 3aJlaHus Pa3sHOTO YpPOBHSI CIOXHOCTH. Pe3yibTaThl BBINOJHEHUS
JMArHOCTHYECKO pabOThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTU O0YyYaIOUINXCA
K OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy 1o (u3uke, a  Takke
CBUJETEIBCTBOBATh O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAy4YHON IPaMOTHOCTH.



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

N3yuenne GU3MKH Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs HAPABJICHO
Ha JIOCTIKCHHE JTUIHOCTHBIX, METAIIPEAMETHBIX 1 MPEIMETHBIX 00pa30BaTeIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

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

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 Oyxo8HO-HPABCMEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKJIEHUU OOIECTBEHHO 3HAUMMBIX
U 3TUYECKUX NPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHUKEHUN
buzukwy;

OCO3HaHUE BAXKHOCTU MOPAIbHO-3TUYECKUX IPUHLHUIIOB B JEATEIBHOCTH
YUYEHOT0;

e 3)acmemuueckozo 60CHUMAHUA:

BOCTIPUSATUE ICTETHUYECKUX KauyecTB (DPU3MUECKON HayKu: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

o 4)uyennocmu HaAYUHO20 NOZHAHUS:

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

OpUEHTallls B JICATEJIbHOCTM HA COBPEMEHHYIO CHCTEMY Hay4HBIX
IPe/ICTaBlICeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIBL;

pa3BUTHE HAy4YHOW JIOO03HATEIBLHOCTH, WHTEpPEca K HCCIEeI0BaTEIbCKON
NEeSTENbHOCTH;

o 5)ppopmuposanun Kynomypul 300p06ba U IMOUUOHANLHO20 O1AZONOTIYUUA:

OCO3HAaHUE IIEHHOCTH O€30MacHOro o00pa3a JKU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TpaBWi OE30MacHOr0 TMOBEACHUS Ha
TpaHCHOpPTE, Ha J0pOorax, C JJIEKTPUUYECKUM M TEIUIOBBIM OOOpYJAOBAHHEM B
JOMAIIIHUX yCIIOBUSX;

c(OpPMUPOBAHHOCTh HAaBbIKA pEQIIEKCUH, MPU3HAHUE CBOEro IIpaBa Ha
OLIMOKY U TAaKOTO K€ IIpaBa y APYroro 4eioBeKa;



e 6)mpyooeozo eochnumanus:

aKTUBHOE YYacTHE€ B pPEIIEHWU MPAKTHUECKUX 3a7ad (B paMKax 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:

OpUEHTAllUd Ha NpPUMEHEHHE (U3MUECKUX 3HAHUW JUIsl pellieHus 3a7ad B
00JIaCTH  OKpYXKaloIllel cpenpl, IUIAHUPOBAHUS TIOCTYNIKOB M OIICHKH HX
BO3MO’KHBIX ITOCJIEACTBUN ISl OKPYKAIOIIEH 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
MIPOEKTOB (PU3UUYECKON HAMIPABICHHOCTH, OTKPBITOCTh OTBITY M 3HAHUSIM JPYTHUX;

MOBBIIICHUE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPaKTHYECKYIO
NeSTEHHOCTD;

noTpeOHOCTh B ()OPMUPOBAHMHM HOBBIX 3HAaHUW, YMEHHHU (HOPMYJIUPOBATH
U7ICH, TIOHSATHUS, TUTIOTE3bI O PU3HUECKIX OOBEKTaX U SIBJICHUSX;

OoCo3HaHHE Ne(DHUITMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JIaCTH
bus3uKy;

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 Yy4€TOM BIMSHUS Ha OKPYXAIOIIyI Cpeny,
BO3MOYHBIX TJIOOQIBHBIX MTOCCACTBUH.

METAIIPEIMETHBIE PE3YJIBTATHI

B pesynsraTte ocBoeHHs mTporpamMmbl 1Mo (U3MKE HAa YPOBHE OCHOBHOTO
ob1iero o6pa3zoBanus y oOydaromierocsi 0yayT copMupoBaHbl MeTanmpeaMeTHbIe
pe3yJbTaThl, BKIIOUYAIOIINE T03HABAaTEIbHBIC YHUBEPCAIbHBIC YUCOHbIC IeHCTBU,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JCHCTBHUS,  PETYJISTHBHBIC
YHUBEPCAIbHBIC YICOHbIE TCUCTBUS.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS
ba3oBble 1ornueckue aeiicTBU:
BBISIBIISITh M XapaKTePU30BaTh CYIIECTBEHHbIE TMPU3HAKH OOBEKTOB
(s1BIIEHMIT), KIIacCU(PUITMPOBATD UX;



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

BBISIBJISITh NPUYUHHO-CIICJCTBEHHBIE CBA3M IPU H3YYEHUU (PU3UUYECKUX
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 PEILEHHUS, BHIOOpP Haubosee MOIXOSUIETro C
Y4ETOM CaMOCTOSITENIEHO BBIICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareJbcKue 1eHCTBUA:

MCIIOJI30BaTh BOMPOCHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;

IPOBOJUTH MO CaMOCTOSATEIHLHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
(bU3UYECKUI DKCIIEPUMEHT, HEOOJIbIIIOE UCCIEOBAHUE (PUBMUECKOTO 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;

IIPOrHO3UPOBATh BO3MOXKHOE JajbHeIee pa3BuTue GU3NIeCKux MpoIecCoB,
a TaKk)Ke BBIIBUTATh MNPEIINOJIOKEHHS 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 MPEIIoKEHHONW yueOHOM Ppru3nieckon
3a]1a4u;

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

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

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAalbHYIO  (OpMYy  MpEICTaBIICHUS
uHhoOpMaIlM U WLIIOCTPUPOBATH peEIllaeMble 3a7aud HECIOXKHBIMH CXEMaMH,
TarpaMMaMu, MHOM Tpapukoil 1 UX KOMOMHALUSAMH.

KoMMyHUKATHBHBI€ YHUBeEpPCaJIbHbIE YUeOHbIe TelCTBHS:

B XOJie¢ OOCYXJeHHS yd4eOHOro MaTepualia, pe3yJIbTaToB J1abopaTOPHBIX
paboT W TPOEKTOB 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOH TEMbl H
BBICKA3bIBaTh WJIEW, HAIlCJICHHBIE Ha pENICHHEe 3aJadyd W  TMOJJCp)KaHue
Oaro’keaTeIbHOCTH OOIIEHUS;

COTIOCTAaBIIATh CBOM CYXJICHHS C CYKICHUSMH JIPYTUX YYACTHUKOB JIMAJIOTa,
0OHapyXHBaTh PAa3JIMUNEC U CXOJCTBO MO3HUITUH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M TUCBMEHHBIX TEKCTaX;



nyOJIMYHO TMPEACTaBIATh PE3YJIbTaThl BBIMOJIHEHHOTO (U3UYECKOTO OIIbITA
(9KCIIEpUMEHTA, UCCIIEI0BAHMS, IPOEKTA);

NOHUMAaTh M HCIOJIb30BATh MPEUMYILECTBA KOMAHAHOW U WHAMBUAYaJIbHOU
paboThI IpU PELIEHUH KOHKPETHOU (PU3NYECKO TIPOOIEMBI;

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 pPe3yJbTara Io
CBOEMY HAIIpaBJICHUI0O U KOOPIMHUPYS CBOM JEWUCTBHS C JIPYTMMH YJI€HAMHU
KOMaH/Ibl;

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

PeryisiTuBHbBIC 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 UCCIEJOBAaHUS C YYETOM UMEIOIIMXCS 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
¢bu3nueckoro ucciaeoBaHUSl WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
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, TOHUMAaTh MOTHBBI, 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,
OKCIIEPUMEHT, MOJIE]b, THUIMOTe3a, €IAUHMIBI (U3UYECKUX BEJIUYUH, aToM,
MOJIEKyJla, arperaTHble COCTOSHUSI BellecTBa (TBEPAOE, KUJKOE, Ta3000pa3Hoe),
MEXaHUYECKOE JBHKEHHE (PaBHOMEpPHOE, HEPABHOMEPHOE, MPSMOJIUHEIHOE),
TpPaeKTOpHUs, paBHOJACUCTByIOWIAsl cui, Aedopmanusa (ymnpyras, IIacTUYEcKas),
HEBECOMOCTh, COOOLIAIOIINECS COCY/IbL;

YBEpPEHHO pa3iauyarh sBieHus (Auddy3us, TEMIOoBOE IABUKEHUE YACTHUIL
BEILIECTBA, PABHOMEPHOE [BI)KCHUE, HEPABHOMEPHOE JIBUKEHUE, WHEPIUs,
B3aUMOJICHCTBUE TEJ, pABHOBECHUE TBEP/IBIX TEJ C 3aKPEIIEHHON OChIO BpalleHUs,
nepenaya JaBlieHUs TBEPIBIMU TeJIaMH, KHUIAKOCTSIMU W Tra3amu, aTMoc(epHOe
JaBJICHUE; TUTABaHUE TeJl, TPEBPAIlleHUs] MEXaHUYECKOW SHEPTUU) TIO OMUCAHUIO UX
XapaKTEPHbIX CBOWCTB M HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOUIUX JAaHHOE
(bu3nUecKoe SABICHHUE;

pacmo3HaBaTh  MPOSIBIICHWE  M3YYEHHBIX  (PU3WYECKHX  SBJICHHA B
OKpy>KaromeM Mupe (B TOM umciie (pU3MUECKHe SBICHUS B TPHUPOJE: MPUMEPHI
JIBWKEHUS C PA3IMYHBIMU CKOPOCTSIMHM B KMBOW M HEXUBOW NPHUPOJIE, NEUCTBUE
CHJI TSIKECTU, TPEHUS, YIIPYTOCTU B MPUPOJIC U TEXHUKE, BIUSHUE aTMOCHEPHOTO
JIABJICHUSI HA >KUBOW OpraHu3M, IJIaBaHUE PBIO, phlYaru B TEJE YEIOBEKa), MpPH
ATOM TMEPEBOJUTh MPAKTUUYECKYIO 3a7auy B Y4EOHYIO, BBIJIECNSATH CYIIECTBEHHBIC
cBOMCTBA (TIpU3HAKK) (PU3NYECKUX SBICHUM;

OMKCHIBATh M3yUYEHHBIE CBOMCTBA Tesl U (DU3MUYECKUE SIBJICHUS, UCIOJIb3YS
dbuznyeckre BenUYWHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BpEMSs, IyTh,
CpedHsii CKOpOCTb, CHJIa yIPYTrOCTH, CUJa TSKECTH, BEC Tella, CUJla TPEHUS,
JaBJeHUE TBEPIOTO Teia, AaBJICHUE CTOJI0A KUIKOCTH, BBITAJKUBAIOIIAS CHIIA,
MexaHudeckass paboTa, MOIIHOCTb, IJIEYO CHUJIbl, MOMEHT CHJIbI, KO3(PPUIUEHT
M0JIE3HOTO IEUCTBUS MEXaHU3MOB, KHHETHYECKasi U OTEHIMAJIbHASI SHEPT U ), IPU
OTNMCAaHUM TPABUIBLHO TPAKTOBATh (DU3WUYECKUN CMBICT UCIOJIb3YEMbIX BEJIMYUH,
uX OOO3HAUeHUS ¥ EOUHUIBI (U3UYECKUX BEIUYMH, HAXOIUTh (POPMYIIHI,
CBSA3BIBAIOIIUE TAHHYIO (PU3UYECKYIO BETUYUHY C APYTMMH BEIIMYUHAMU, CTPOUTH
rpauKi U3y4EHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUYMH;

XapakTepu30BaTh CBOMCTBAa Tel, (U3UYECKUE SIBJICHUS U MPOIECCHI,
UCIIONb3Ys MpaBUja CIOXKEHUS Cuil (BIOJb OAHOM mpsiMoit), 3akoH ['yka, 3akoH
[Tackans, 3akoH ApxuMmena, MPaBUIO paBHOBecHsl pbiuara (00Ka), «30J10TOE
MPaBUJIO» MEXAaHHWKH, 3aKOH COXPAaHEHUsS MEXaHMYECKON BSHEepruu, NpU STOM
JIaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUChIBaTh €r0 MaTeMaTU4YecKoe
BBIpaKEHUE;

CTPOUTH MPOCThIE (PU3UUYECKUE MOJIENIU PEAbHBIX OOBEKTOB, MPOIIECCOB U
SBJICHUM, BBIACJSATH IPU HTOM CYIIECTBEHHbIE U BTOPOCTEIIEHHBIE CBOMCTBA



00BEKTOB, MPOIECCOB, SIBJICHUN, MPUMEHATh (GU3MICCKUE MOJICIIH JJIT OOBICHCHUS
(bu3HYECKUX MPOIIECCOB U PEIICHUS YUeOHBIX 3a]1ay;

OOBSICHATh (PU3MUECKHUE SBJICHUS, MIPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIC B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelarhb
KaueCTBCHHBIC 3a7a4d, B TOM 4YHCJIE TPEOYIOIIHE YHCICHHOTO OIICHUBAHUS
XapaKTEPHBIX 3HAUYCHUN (PU3MUYECKHX BEJMYWH, IMPU STOM BBHIOMPATH aJI€KBATHYIO
(bu3HUECKyI0 MOJIENb, BBISBIATh MPUUYUHHO-CIIEICTBEHHbIC CBA3M U BBICTPAUBATh
JIOTUYECKYI0 LEMOYKY pacCyKJIEHUM C OIOPpOM Ha U3YYEHHBIE CBOMCTBA
bu3HUecKuX SBICHUM, (PU3NIECKUe 3aKOHBI, 3aKOHOMEPHOCTH ¥ MOJIEIH;

pewmaTh pacy€THble 3a1auyu (B 2—3 ACMCTBUS) MO M3y4yaeMbIM T€MaM Kypca
¢bu3uKu, BpIOMpas aJIeKBaTHYIO (U3MUECKYIO MOJIEINb, C UCIIOJIb30BAHUEM 3aKOHOB
U (hopmyJl, CBA3BIBAIONIUX (PU3MUECKHE BEIMYMHBI, 3aMUCHIBATh KPATKOE YCIOBUE
U pa3BEPHYTOE pEIICHUE 3a7ayH, BBIABISITH HEIOCTAIOIIUE WM H30BITOYHbBIC
JaHHBIE, OOOCHOBBIBAaTH BBHIOOP METOJA PEIICHHS 3aJadd, WCIOIh30BaTh
CIIpaBOYHbIE JaHHBIC, NMPOBOJUTH MAaTeMaTHUYECKUE MPeoOpa3oBaHUsi U PACUETHI,
OLICHUBATh PEATMCTUYHOCTh IMOJTYYEHHOTO 3HAuY€HUs] (U3UUYECKOW BEIMYMUHBI U
OMPECNIATh Pa3MEPHOCTh (M3UYECKONW BEIWYWHBI, MOJYYEHHON MpU pEIICHUU
3a/1a4u;

pacro3HaBaTh HpOOJIEMbl, KOTOPbIE MOXHO PEHIUTh MpH  OMOIIU
bu3HUecKMX METOJ0B, M MpeajaraTb OPUEHTUPOBOYHBIM CHOCOO pEIICHUs, B
OMHCAaHUM  HWCCIEAOBAHHUS  pAclo3HaBaThb  MPOBEPSIEMOE  MPEIOIOKEHUE
(rumotesy), UHTEPIPETUPOBATH MOJIYUECHHBIN PE3YIIbTAT;

MPOBOJIUTE OTBITHI IO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WA (DU3UICCKUX
cBoicTB Ten (muddys3usi, TEMJIOBOE pACIIMPEHUE Ta30B, SBICHUE WHEPIUH,
U3MEHEHHE CKOPOCTU MPH B3aUMOJECHCTBUM TeJl, TIepeiaya AaBICHUS KUIAKOCTHIO
U Tra3oM, MpOsIBJICHUE JEUCTBHUsSI aTMOCHEpPHOro MaBJiCHUS, NEHCTBHUE MPOCTHIX
MEXaHU3MOB): (HOPMYJIHPOBATh MPEANOJIOXKEHUE (TUIOTE3y) O BO3MOKHBIX
pe3ynbTaTax HaOMIOACHUH, CAMOCTOSTEIHFHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyaoBaHus U GOPMYITUPOBATH BHIBOIBI;

IPOBOJUTH TMpPSMbIE U KOCBEHHbIE HW3MEpeHUs] (U3MUECKUX BEITUUYUH
(paccrosiHuE, TPOMEKYTOK BPEMEHH, Macca Teia, 00bEM Tella, Cuiia, TeMIeparypa,
IJIOTHOCTh JKUJIKOCTH U TBEPJOTO Teja, CUJla TPEHUS CKOJIbXKEHUS, HaBJICHUE
BO3/lyXa, BBITAJIKUBAIONIAsl CUiIa, JACHUCTBYIONIash Ha MOTPYKEHHOE B >KUIAKOCTH
Ten0, KOAPDPUIMEHT TOJNE3HOrO0  JIEWCTBHS  MPOCTHIX  MEXaHU3MOB) C
UCIOJIb30BAaHUEM aHAJOTOBBIX U LUQPOBBIX MNPUOOPOB, OOOCHOBBIBATH BHIOOP
MeToJa Hu3MepeHus, (PUKCUPOBATH IMOKAa3aHUsI MPUOOPOB, HAXOAUTH 3HAYCHUE
U3MEPSIEMOM BEJIMUMHBI C TOMOIIBIO YCPEHEHUSI pE3yJIbTATOB CEPUU U3MEPEHUN U
OIIEHUBATh MOTPELIHOCTh U3MEPEHNUN;



MPOBOJIUTH HECIIOKHBIC IKCIIEPUMEHTAIbHBIC UCCIICIOBAHUS 3aBUCUMOCTEH
(GU3NYECKUX BETUYHMH (3aBUCHMOCTH IMyTH PaBHOMEPHO IBMXKYIIETOCS Tela OT
BPEMEHHU JBWIKEHHUS Tejla, CHJIbl TPEHUS CKOJBXKEHUS OT CHJIBI HOPMAaJbHOTO
JaBJICHUS, KadyecTBa OOpaOOTKM TOBEPXHOCTEH TET W HE3aBUCUMOCTH CHIIBI
TPEHUSI OT TUIOMIAJAW CONMPUKOCHOBEHHUS TEJN, CHJIBI YINPYTOCTH OT YIJIUHEHUS
NPY>KUHBI, BBITAJKUBAIONIEH CUJIBI OT 00BEMA MOTPYKEHHOW YaCTH Tela W OT
TUIOTHOCTH KHUAKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH TeNa, OT TIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TEJ0, YCIOBHM IJIaBaHUS TeJl, YCIOBUN pPaBHOBECHsS pblyara
u OJOKOB): COBMECTHO C yudTeleM GOpMyIUpOBaTh 3alady W THUIIOTE3Y
WCCJIEIOBAHUSI, CAMOCTOSITEILHO IUIAHUPOBATh HCCIEIOBAHUE, CAMOCTOSITEIILHO
coOMpaTh AKCIICPUMCHTAJIbHYI0 YCTAaHOBKY C HCIIOJIb30BAaHUEM WHCTPYKIIUH,
MIPE/ICTABIIATh MMOJIYYEHHBIC 3aBUCHMOCTH (DH3WYCCKUX BEJIUMYHMH B BUIC TAOIUI U
rpauKoB, OIEGHWBATh MOTPEITHOCTH, JeJaTh BBIBOABI IO  pe3yJbTaTaM
WCCJICIOBAHNS,

coOmo/laTh TpaBWjIa TEXHUKH Oe3omacHOro Tpyaa mnpu  pabore cC
71a60paTOpHBIM 000PYIOBAaHUEM;

yKa3bIBaTh IPUHITUIIBI TCHCTBHS TPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, OUHAMOMETp, CcOOOIIaroIMecs COCynbl, OapoMeTp, phIyar,
MOJIBVDKHBIN U HETIOIBYDKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTB;

XapaKTepU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX MPUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX IPOIIECCOB C OMOPOH Ha WX OmucaHus (B TOM
YHUCJIe: TOAITUITHUKHA, YCTPOWCTBO BOJOMPOBOAA, THAPABIMUSCKHUI Tpecc, cudoH,
MaHOMETp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp), HCHIOJb3ysl 3HAHUA O
CBOMCTBax (PHU3MYECKUX SABJICHUHM U HEOOXOJUMBbIE (HU3MYECKUE 3aKOHBI U
3aKOHOMEPHOCTH,

UCTIOJb30BaTh CXEMBl M CXEMAaTUYHbIC PUCYHKH HM3YYCHHBIX TEXHUYECKHX
YCTPOWCTB, HM3MEPUTEIBHBIX TMPUOOPOB M TEXHOJOTHYECKHX TIPOIECCOB TIPHU
pelIeHnH y4eOHO-TTPAKTUIECKUX 3a]1aY;

MPUBOJUTH MPUMEPHI (HAXOIUTh HHPOPMAIIMIO O TPUMEPAX) MPAKTHIECKOTO
UCTIONb30BaHUsl (DM3MUECKUX 3HAHWU B MOBCEIHEBHOW JKM3HM ISl OOECIICUCHUs
0e30MacHOCTH MpPH OOpallleHUHd ¢ NpUOOpaMH U TEXHUYECKUMHU YCTPOICTBaMH,
COXpaHEHUsI 370POBbS W COONIOJCHUS HOPM DKOJIOTHYECKOTO TIOBEIACHUS B
OKpYXKaroUIen Cpee;

OCYIIECTBIISITH OTOOP MCTOYHUKOB MH(MOPMAITNU (HU3UIECKOTO COACPKAHUS B
WuTepHeTe, CaMOCTOSTENEHO (OpMyIHpys TOWCKOBBIA 3ampoc, Ha OCHOBE
UMEIOIINXCS 3HAHUU W TMyTEM CpPaBHEHUS PA3IMYHBIX HCTOYHUKOB BBIICIATH
uHOpMAIMIO, KOTOpasi SIBISETCA MPOTHUBOPEYMBOM WMJIM  MOXET  OBITh
HEJI0CTOBEPHOM;



UCIIOJIb30BaTh TIPH BBIMOJTHEHUH YUYEOHBIX 3aJlaHUi HAyYHO-TOMYJISPHYIO
JUTEepaTypy (pU3Mdeckoro cojaepiaHusi, CIpaBOUYHbIE MaTEPHAbl, PECYPChl CETU
NutepHer, BiajeTh MNpuUEéMaMU KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpPMAITIU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBIE KpPAaTKUE MHUCHMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 HMCTOYHUKOB HMH(OpMaIuu (PU3NYECKOTO COACpKAHUSA, B TOM UHCIIC
nyOJNMYHO JeNaTh KpaTKhe COOOIICHMs] O pe3ysibTaTaxX MPOEKTOB WIM yueOHBIX
WCCIIEJOBAHUM, IIPU ITOM TIPAMOTHO MCIOJIB30BaTh H3YYCHHBIA MOHATUWHBIN
anmnapart Kypca (pU3uKH, COMPOBOKIATH BHICTYILJICHUE MPE3EHTALIUECH;

IpPU BBIMOJHEHUW YYEOHBIX TPOEKTOB W HCCIEAOBAHUN pPACTIPEICISTh
00s13aHHOCTH B TPYNIIE B COOTBETCTBUU C MOCTABJICHHBIMU 33/1a4aMU, CICAUTH 32
BBINIOJIHEHUEM IUIaHA JCWCTBUM, aJeKBaTHO OILICHMBATh COOCTBEHHBIM BKIaa B
JNEATENbHOCTh TPYIIbI, BBICTPANBATh KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE,
YUYUTBIBAsI MHEHUE OKPYKAIOIIHX.

K xoHmy oOyueHus ¢ 8 knacce npenMeTHbIE pe3yibTaTbl Ha YINIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXXaTb CPOPMUPOBAHHOCTh Y 00YHarOIIUXCSl YMEHUM:

UCII0JIB30BaTh MOHATHS (Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE JABUKEHUE
aTOMOB M MOJIEKYJI, arperarHble COCTOSHHMS BEUIECTBA, KPUCTAIIIMYECKUE U
aMOp(HBIE TeJa, HACBHIILEHHBIM M HEHACBIIEHHBIA Map, CrIocoObl M3MEHEHUS
BHYTPEHHEHW DJHEPIUM, OJJEMEHTApPHBIA JJIICKTPUYECKUN 3apsji, IPOBOJHUKH,
IIOJIYIIPOBOJHUKH, JUANEKTPUKH, UCTOYHUKH ITOCTOSTHHOI'O TOKA, dJIEKTPUYECKOE U
MarHUTHOE MOJsI, ONTHYECKas CUCTEMa) U CHUMBOJIMYECKUN SA3BIK (PU3HUKHU INpU
pElIEHNHN YUYEOHbIX U IPAKTUUECKUX 3aJ1ay;

YBEPEHHO pa3jinyaTh SIBJICHUS (TEIJIOBOE paclIMpeHHue (CKaTHUE), TEMI0BOE
pPaBHOBECHE, MOBEPXHOCTHOE HATSIKEHUE, CMAYMBAHHME, KAWUIAPHBIC SBICHUS,
UCIIapeHue, KOHACHCAlUs, IUIaBICHUE, KPUCTAUIM3AlMs, KHUIIEHHE, CIOCOOBI
TeIuIonepeaady (TErIoNpOBOAHOCTb, KOHBEKIIMS, U3IyUYEHHUE), TEIUIOBBIE MTOTEPH,
JIEKTpU3anus TeJl, B3aUMOJEUCTBUE 3apsfo0B, ACHCTBUS JIIEKTPUYECKOIO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aNMOJICUCTBUE MarHUTOB, JEMCTBUE MATHUTHOTO TOJIS HA
IPOBOJHUK C TOKOM) IO ONHMCAHUI0 MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBJICHUE;

pacrno3HaBaTh  MPOSIBJIEHWE  HM3YYEHHbIX  (PU3MUECKUX  SBICHUM B
OKpyXarolieM Mupe (B TOM uucie (U3NYECKUE SBJIECHUS B IPUPOJE:
IIOBEPXHOCTHBIE W KalWJUISIPHBIE SIBJICHWS B NIPHUPOJE, KPUCTAUIBI B IPUPOJE,
nznyuenue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI,
TyMaHa, WHEs, CHera, JJIEKTpUYECKUE SIBIIEHUS B aTrMocdepe, 3IEKTPUYECTBO
KUBBIX OPraHU3MOB, MArHUTHOE T0JIe 3eMIIH, Apeii( MOIHCOB, POJIb MATHUTHOIO
noJigs JUIs KU3HM Ha 3emMJjie, MOJSPHOE CHUSHUE), MPU O3TOM [EPEBOIUTH



MPAKTUYECKYI0 3ajlady B Y4YeOHYI0, BBIJICISATh CYIIECTBEHHBIE CBOMCTBA
(mpu3Haku) GU3NIECKUX SIBICHUN;

OTKCHIBATh M3yYCHHBIC CBOMCTBA TEN U (DU3UYCCKUE SIBICHUS, WCIOJB3YS
dbusnuecknue BENMWYWHBI (TeMIeparypa, BHYTPEHHSISI DJHEPrusi, KOJWYECTBO
TEIUIOTHI, paboTa Tas3a, yJelbHas TEIJIOEMKOCTh BEIECTBA, yJElbHas TEIIoTa
IUTABJICHUS, YJelbHas TEIUIoTa MapooOpa3oBaHUs, yJeldbHas TEIUIOTa CropaHus
TOTUIMBA, KOA(DPUIIMEHT MOJIE3HOTO JACUCTBUS TEIJIOBOM MaIllMHBI, OTHOCUTEIbHAS
BJIQKHOCTh BO3JyXa, OJIEKTPUYECKHH 3apsl, cujla TOKa, DJIEKTPUIECKOE
HANpsHDKCHHUE, COMPOTHBICHHE NpoBoAHWKA, DJIC B IemM MOCTOSHHOTO TOKA,
AIIEKTPUYECKOE YJIeNbHOE CONPOTUBJICHHE BellecTBa, padoTa W MOUIHOCTh
AIIEKTPUUECKOTO TOKA), MPU OMUCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKHUI CMBICIT
UCIIOJIE3YEMBIX BCIIMYWH, MX OOO3HAYCHUS WM CAUHUII (DU3UYCCKUX BEIIMYUH,
HAXOJUTh (OPMYJIbI, CBS3BIBAIOIINE MAHHYIO (PM3UYECKYIO BEIMYHUHY C IPYTUMU
BEJTMYMHAMH, CTPOUTH TPaA(UKN U3yICHHBIX 3aBUCUMOCTEN (DU3NICCKUX BEIIMYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3HYECKUE SBICHHS H IPOIIECCHI,
UCIIOJIb3YsI OCHOBHBIE TOJIOXKEHHSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU CTPOEHUS
BEIIECTBA, ypaBHEHHE TEIUIOBOTO OaiaHca, 3aKOH COXpPAaHEHUS DJIEKTPHUYECKOTO
3apsiga, 3akoH KynoHa, MPUHITUIT CYTEPIIO3UIMH DJICKTPUUYCCKUX TOJEH, 3aKOH
Owma nis ygactka nenu, nmpasuia Kupxroda, 3akon Oma 115 TOJTHOM TIenH, 3aK0H
Jlxoyns-JleHnia, 3aKOH COXpaHEHMsI SHEPIHH, MPU ITOM pa3IUYaTh CIOBECHYIO
(bOpMyIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

CTPOUTH MPOCThIE (PU3HUECKHE MOJEIN peajJbHbIX OOBEKTOB, MPOLIECCOB U
SIBJICHUM, BBIJCISATh MPU OTOM CYIIECTBEHHBIE W BTOPOCTEIICHHBIC CBOWCTBA
00BEKTOB, MPOIECCOB, SIBJICHUN, MPUMEHATh (U3MUYCCKUE MOJICIIH JJII OOBICHCHUS
(bu3HUeCKUX MPOIIECCOB U PEIICHUS YUeOHBIX 3a]1ay;

OOBSACHATH (PU3NYECKUE SIBJICHUS, POIECCHl U CBOMCTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE€ CHUTyallii MPaKTUKO-OPHMEHTHPOBAHHOTO XapakTepa, W pelaTh
KaueCTBCHHBIC 3a7a4ud, B TOM 4YHCJIE TPEOYIOIME YHCICHHOTO OIICHUBAHUS
XapaKTEPHBIX 3HAUYCHUN (PU3MUYECKHUX BEJIMYWH, NMPU STOM BBHIOMPATH aJ€KBATHYIO
(bu3HYECKyI0 MOJIENb, BBISBIATh MPUUYUHHO-CIIEICTBEHHbIC CBA3M U BBICTPAUBATh
JIOTUYECKYI0 LEMOYKY pacCyKIEHUM C OIIOPpOM Ha U3YYEHHBIE CBOMCTBA
bu3HYeCcKuX SBICHHUM, (PU3NIECKHUE 3aKOHBI, 3AKOHOMEPHOCTH ¥ MOJICIIH;

YBEPEHHO pelaTh pacy€THbIe 3ajaud (C Omopod Ha 2—3 ypaBHEHHUSA) IO
U3y4aeMbIM TeMaM Kypca (pu3uku, BeIOMpas aeKBaTHYIO (HU3UYECKYIO MOJEIb, C
UCIOJIb30BAaHUEM 3aKOHOB M (HOPMYJ, CBSA3BIBAIOUIUX (PU3MUECKHE BEIUYMHBI,
3allMChIBaTh KpPaTKOE YCJIOBHE W Pa3BEPHYTOE pEIICHUE 3aJadud, BBIABIATH
HEI0CTAOINE MM U30BITOYHBIC TAHHBIE, 0OOCHOBBIBATH BHIOOP METO/IAa PEIICHUS
3a/layd, WCIOJb30BaTh CIPABOYHBIC JaHHBIC, MPUMEHATh METOAbl aHaJIN3a
pa3MepHOCTEH, HUCMONb30BaTh Tpaduueckre METOAbl PElICHUs 3aj]lay, MPOBOJUTH



MaTeMaTUYecKue MpeoOpa3oBaHUs U pacu€Thl, OIEHMBATh PEATUCTUYHOCTH
[OJyYEHHOTO0 3HA4€HUs (U3MUECKOM BEIMYMHBI U ONPENENATh Pa3MEpPHOCTh
(bu3NYECKOI BETUYNHBI, TOTYYCHHON MPU PEIICHUH 33/1a4H;

pacmo3HaBaTh MpoOJEMBbI, KOTOPHIE MOXHO pEIIUTh TMPU MOMOIIH
¢u3nyecKux METOAOB, W TpeIaraTh OPUEHTHPOBOYHBIA CIIOCOO pelIeHHs, B
ONHMCAaHUU  HUCCIIEOBAaHUS  pPACIIO3HAaBaTh  IPOBEPAEMOE  MPEINOJIOKEHUE
(runoresy), UHTEPIPETUPOBATH NOJYUEHHBIN PE3yJIbTaT;

MIPOBOJIMTD OTBITHI MO HAOMIOACHUIO (PU3MUECKHUX SBICHUNA WM (PU3UIECKHUX
CBOMCTB Ten (KamWwUISpHBbIC SIBICHHS, 3aBUCMMOCTH JIaBJICHHUS BO3AyXa OT €ro
o0béMa M TeMmIepaTypbl, CKOPOCTH Ipollecca OCThbIBaHUS (HarpeBaHus) NpU
U3IYyYEHUH OT I[BETa M3JIydaroliel (MOIJIOMIAOLIe) MOBEPXHOCTH, CKOPOCTh
UCHIapeHusi BOJBl OT TEMIIEpaTyphbl >KUAKOCTH M IJIOWAAM €€ IOBEPXHOCTH,
ANIEKTPU3ALNS TNl M B3aUMOJICHCTBUE SICKTPUUECKUX 3apsA0B, B3aUMOJICHCTBHE
MOCTOSTHHBIX MAarHUTOB, BU3YyaJH3al[isl MAarHUTHBIX TOJIE TOCTOSHHBIX MAarHUTOB,
JeHCTBHUSI MarHUTHOTO IOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBA 3JIEKTPOJBUTATENS MOCTOSHHOIO TOKA): (hOpMyIMpOBaTh IPOBEPSIEMOE
IpeanosjoxkeHue (rumoresy) O  BO3MOXHBIX — pe3yibTaTax  HaOJMIOJEHUU,
CaMOCTOSITENIbHO cOOMpaTh YCTAHOBKY M3 M30BITOYHOrO Habopa 000OpyAOBaHHA,
OTHCHIBATh XOJ1 OMbITa U (POPMYITHPOBATH BHIBOIBL;

OPOBOAUTH TpPSIMbIE M KOCBEHHbIE H3MEpeHUs (PU3MUECKUX BEIUYHUH
(TeMmeparypa, OTHOCUTENbHAsl BJIAXKHOCTb BO3/yXa, CWJIa TOKAa, HaIpsDKEHUE,
yIenbHas TEeIUIOEMKOCTh BEIIECTBA, COMPOTHBICHHWE TMPOBOJHUKA, paboTa u
MOIITHOCTh 3JIEKTPUYECKOTO TOKA) C HCIOJIH30BAHHUEM AHAJIOTOBBIX M IH(PPOBBIX
npubOpoB, 0OOCHOBHIBATH BHIOOP METOJIa MU3MEpPEHUs, (HUKCUPOBATH IMOKA3aHUS
npuOOpOB, HAXOAUTh 3HAUYECHUE M3MEPSEMOM BEIMUYMHBI C MOMOILBIO YCPEIHEHUS
PE3yJIbTaTOB CEPUU U3MEPEHUN U OLIEHUBATh IIOTPEIIHOCTh U3MEPEHUI];

POBOJNTH IKCIIEPUMEHTAIbHBIE MCCIEIOBAHUS 3aBUCHUMOCTEH (PU3NIECKUX
BEIMYMH (3aBUCHMOCTH NIaBJICHHUS BO3AyXa OT ero o0bémMa M HarpeBaHHUs WU
OXJIQKJICHUS, UCCIIEIOBaHUE SIBJICHUS TETJIO00OMEHA MPU CMEIIMBAHNUN XOJIO0JHOU U
ropsiueil  BOABI, 3aBUCHMOCTb CONPOTUBJIEHMSI IPOBOJHUKA OT €ro JJIUHBI,
IUIOMIAA TOMEPEYHOTO CEYEeHHUS ¢ YACTHHOTO COMPOTHUBICHUS BEIIECTBA
IPOBOJHUKA, CUJIBI TOKA, MPOTEKAIOIIEr0 4Yepe3 MPOBOJIHUK, OT HAMpPsDKEHUS Ha
IPOBOJHUKE, MCCIEAOBAHUE IMOCIEIOBATENIbHOTO U MApaJIENIbHOIO COEAMHEHUN
IPOBOJHUKOB): COBMECTHO C Yy4HTeNaeM (OpMyIUpoBaTh 3aJayy U THUIOTE3Y
UCCIIEJIOBAHMSI, CAMOCTOSTENBHO IUIAHUPOBATH HCCIIEIOBAHUE, CaMOCTOSATEIbHO
coOMpaTh JKCIEPUMEHTAIBHYI0 YCTAHOBKY C WCIIOJIb30BAHUEM HWHCTPYKIIUH,
IPEICTAaBISITh MMOJYYSHHbIC 3aBUCUMOCTH (DU3MUECKUX BEIMYMH B BUIE TaOIHIl U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, JeJaTb BBIBOJBI 1O  pe3yibTaTaM
WCCIICJIOBAHHS,



coOmo/iaTh TpaBmwiia 0€30macHOTO Tpyda Tpu padore ¢ JabopaTOPHBIM
000opyI0BaHUEM;

XapaKTEPHU30BaTh MPUHITUIIBI ICUCTBUS U3YUYCHHBIX MPUOOPOB, TEXHUUECKHUX
YCTPOWCTB M TEXHOJOTHYCCKUX TMPOIECCOB C OMOPOH HA WX OMHCAHUSA (B TOM
YHUCJIe: CHCTeMa OTOIUICHUS JOMOB, THTPOMETp, MapoBas TypOWHA, aMIIepMETp,
BOJIbTMETP, CUETUMK DIIEKTPUUYECKON SHEPTHH, DJIEKTPOOCBETUTEIBHBIE TTPHUOOPHI,
HarpeBaTelibHbIE  3JEKTPONpUOOpbl  (MIPUMEPHI), MNPEAOXpPaHUTENIM U  HX
NpUMEHEHHE B OBITY W TEXHUKE, NPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB,
AJIEKTPOMArHUTOB, AJIEKTPOJBUTATENh MOCTOSIHHOTO TOKA), WUCIOJB3yS 3HAHUS O
CBOMCTBax (u3MYECKUX SIBICHUHM, HE0OXoAumble (U3HUYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTHIE TEXHUYECKHWE YCTPOMCTBA W  M3MEPUTEIbHBIC
npuOOpel TIO CXeMaM M CXEMaTHYHBIM PHCYHKaM (KUIKOCTHBIA TEPMOMETD,
TEPMOC, TICHXPOMETpP, THUTPOMETpP, JIBUTaTelh BHYTPEHHETO  CrOpaHus,
DJIEKTPOCKOI,  PEOCTaT), COCTaBIATh CXEMbl DJJIEKTPUUECKHX Iemedl ¢
MOCJIEIOBATEIbHBIM W TNapaJyIeIbHBIM  COCJMHEHHEM 3JIEMEHTOB, pa3iinyas
YCIIOBHBIE 0003HAUEHUS AJIEMEHTOB AJIEKTPUUCCKUX IIETIeH, UCIOIB30BaTh CXEMBI
¥ CXEMATHUYHBIC PUCYHKH W3YYEHHBIX TEXHUYECKUX YCTPOMCTB, M3MEPUTEITHHBIX
npruOOPOB M TEXHOJIOTHYECKUX TPOIIECCOB MPHU PEIICHUH YYEOHO-TTPAKTUYECKUX
3azay;

IPUBOJUTH MPUMEPHI (HAXOIUTh HHPOPMALIMIO O TPUMEPAX) MPAKTHUYECKOTO
WCIIOJIb30BaHUS (PM3NYECKUX 3HAHUN B IMOBCEIHEBHOM JKM3HU JUIsI 0OECIICUeHUs
0e30MacHOCTH NpH OOpalleHWH ¢ NpUOOpaMH U TEXHUYECKUMHU YCTPOICTBaMH,
COXpaHEHUsI 370POBbS U COONIOJCHUS HOPM DKOJIOTMUECKOTO TIOBEJCHUS B
OKpY>Kalollen cpee;

OCYLIECTBJISTh MOUCK MH(pOpMaIuu puznueckoro coaepxanusi B Unrepuere,
CaMOCTOSITENIbHO (POPMYIUpPYsT TIOMCKOBBIM 3ampoc, Ha OCHOBE HWMEIOIINXCS
3HAHWA W CPaBHEHUS OTIOJHUTEIHHBIX HCTOYHUKOB BBIICIATH WHGOPMAIIHIO,
KOTOpas SBJISIETCS] POTUBOPEUUBON MUITH MOKET OBITH HEJIOCTOBEPHOM;

UCIIOJIb30BaTh NPH BBINMOJIHEHUH YUYEOHBIX 3aJlaHUi HAy4YHO-MOMYJSPHYIO
auTepaTypy (pu3Mueckoro conuepikaHus, CIpaBOYHBIE MaTepuaibl, peCypchl CETH
WuTepHeT, BmameTh mnpuéMaMu KOHCIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUS
uH(OpPMAITUU U3 OJTHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co3gaBaTh COOCTBEHHBIC IMCHMEHHBICE W KpaTKUE YCTHBIE COOOIICHUS,
0000111ast nHQOpMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UUECKOTO COAECpKaHU, B
TOM  4YWCJA€ MyONWMYHO  MPEACTaBIATH  PE3yJbTaThl  MPOCKTHOH  WIIH
WCCIIEIOBATEILCKON NEATETLHOCTH, TIPU 3TOM I'PAMOTHO MCTIOJIb30BaTh N3yYCHHBIN
NOHATUHHBIA ~ ammapaT  Kypca  (U3UKHA,  CONPOBOXIATh  BBICTYILJICHUE
MPE3CHTALUEN;



IIPU BBITIOJIHCHUH YYEOHBIX MPOCKTOB M MCCIASAOBAHUM (DU3NUYECKUX IMPOIECCOB
pacnpeneniaTh O0O0S3aHHOCTH B TPYIIIE B COOTBETCTBHU C ITOCTaBJICHHBIMH
3ajladyaMu, CJICIUTh 3a BBITOJTHCHHEM IUIaHa JACHCTBUH W KOPPEKTUPOBATH €ro,
aJICKBaTHO OIICHMBATh COOCTBEHHBIM BKJIAJ B  JCATEIHHOCTH  TPYIIIHI,
BBICTpaWBaTh KOMMYHHUKAaTUBHOE B3aWMOJCHCTBUE, TPOSIBIISII TOTOBHOCTH
paspemarh KOHMIUKTHI.

K koHmy oOydenuss ¢ 9 knacce TpenIMETHBIE PE3yIbTaThl Ha YTITyOJICHHOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

UCIIOJIb30BaTh MOHATHUS (CUCTEMa OTCUYETA, OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBIJKCHUSI, HEBECOMOCTh U TMEPETpy3KH, IEHTP TKECTH, MEXaHUYECKUE BOJIHBI,
3BYK, MH(QPa3ByK M YJIbTPA3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, PEHTTEHOBCKOE
U3ITyYeHHE, MIKAJIa SJIEKTPOMArHUTHBIX BOJIH, HICTOYHUKH CBETA, OJIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCITyCKaHUsl W TOTJOoIeHus, anbda-, 0eta- U ramma-
U3ITy4YEHUsI, U30TOIbI, siICpHAs U TEPMOSJCPHAsl PHEPreTUKa) U CUMBOJUYECKUN
S3bIK (DU3UKYU TIPU PEIICHUU YUEOHBIX U MPAKTUUYECKUX 3a]1a4;

YBEPEHHO  pa3iuyaTh  SBJICHUS  (PaBHOMEpPHOE U  HEPABHOMEPHOE
NPSIMOJIMHEWHOE JIBUKEHUE, PaBHOYCKOPEHHOE NPSMOJIMHENHOE JIBUKEHUE,
CBOOOJIHOE TMaJeHHE TeJ, ABWKEHHE IO OKPY)XHOCTH, B3aMMOJICHCTBHE Tel,
paBHOBECHE MaTepUAIbHOW TOYKH, PpEAKTHUBHOE [IB)KEHHUE, HEBECOMOCT,
KojiebaTeabHOe JBIDKEHHE (TapMOHHMYECKHE, 3aTyXalollde, BBIHYXK/CHHbIC
KoJie0aHus), PE30HAHC, BOJIHOBOE JBHXEHUE (pPacHpOCTpaHEHUE U OTpakKeHUe
3ByKa, uHTepdepeHius U nudpakius BOJH), MPSIMOJIMHEHMHOE PacpOCTPAHECHUE,
OTpaXE€HUE U TPEJOMIIEHHE CBETa, IIOJIHOE BHYTPEHHEE OTpPAaKEHUE CBETA,
pasnokeHue Oenoro cBeTa B CHEKTP W CJIOXKEHUE CIEKTPaJbHBIX LIBETOB,
€CTECTBEHHAs]  PaJIMOAKTUBHOCTb, BO3HUKHOBEHUE JIMHEHMYATOrO  CIEKTpa
U3JIyYEHHUs) 1O ONUCAHUIO MX XAPAKTEPHBIX CBONUCTB UM HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh ~ NPOSIBICHHE  M3YyYECHHbIX  (U3UYECKUX  SBJICHUU B
OKpy>XaroleM Mupe (B TOM uuciie (U3NYECKHUe SBICHUS B MPUPOJE: NPUIUBHI U
OTJIMBBI, ABMXKEHUE TuiaHeT COJIHEUHOW CUCTEMBI, PEAKTHUBHOE JIBHXKCHUE JKUBBIX
OpraHu3MOB, BOCIIPUSTHE 3BYKOB >KMBOTHBIMHU, 3E€MIIETPSICEHUE, CEHCMHYECKHE
BOJIHBI, IIyHAMH, 9XO0, IIBETA TEJ, ONTUYECKHUE SBJICHUS B IPUPOJIE, OMOTOTUYECKOE
NEUCTBUE BUIUMOTO, VYIbTPA(PHOJIETOBOTO U PEHTTEHOBCKOTO U3IYyYEHUI,
€CTECTBEHHBIN PaJUOaKTUBHBIA (POH, KOCMHUYECKHE JIy4d, pPaTuOaKTHBHOE
U3JIy4YEeHUE NPUPOJHBIX MHUHEPAJIOB JIEUCTBUME PAJMOAKTUBHBIX H3IYyUYECHHN Ha
OpraHu3M 4YeJIOBEKa), MPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICJISTh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PUBHUYECKUX SBJICHUM;

ONUCHIBATh M3YyYCHHBIC CBONCTBA TeNl U (PU3MUECKUE SIBJICHUS, UCIOIb3YS
dbu3uyeckre BeIUYUHBI (CpeIHsIi W MIHOBEHHass CKOPOCTh Tella IMpH



HEPAaBHOMEPHOM JBWIKEHHM, YCKOPEHHUE, NEPEMELICHUE NPHU PABHOYCKOPEHHOM
IPSMOJIMHEVMHOM  JBWJKCHUH, YIJIOBAas  CKOPOCTb, LEHTPOCTPEMHUTEIBHOE
YCKOpEHHE, CHJIa TPEHHUS, CHJIa YIIPYTOCTH, CHJIA TSDKECTH, YCKOPEHUE CBOOOIHOIO
NIaJICHUs, BEC TEJA, NEHTP TSKECTH TBEPIOTO TENA, UMITYJIbC TEJIA, UMILYJIbC CHUJIBI,
MOMEHT CHJIbI, MEXaHH4YecKas paboTa U MOUIHOCTh, OTEHLUATbHAS YHEPTHs Tela,
IIOAHATOIO HAJl IOBEPXHOCTHIO 3€MJIN, IOTEHIMAJIbHAS DHEPI U CKATON IIPYKUHBI,
KUHETUYECKAsT DHEPrUsi, IIOJHAs MEXaHW4ecKas DJHEPIus, IEpUOJ M 4YacToTa
K0J1e0aHM, epruol MaTeMaTUYECKOr0 U MPYKUHHOTO MAaATHUKOB, JJIMHA BOJIHBI,
IPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTelb MPEIIOMIICHUS
cpenbl), TpU ONHWCAHUM TPABUIBHO  TPaKTOBaTh  (U3MYECKUH  CMBICI
UCIOJIb3YEMbIX BEJIIMYMH, MX OOO3HAYEHUS M EAUHUIBI (DU3UYECKUX BEJIMYUH,
HAXOJUTh (OPMYJIbl, CBSA3BIBAIOUIME JAHHYIO (PU3UYECKYIO BEIMYUHY C JPYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKu U3yYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIHYNH;

XapaKkTepu30BaTh CBOWCTBA TeJ, (U3HUECKHe SBJICHHUS U TPOIECCHI,
UCIIOJb3Ysl 3aKOH COXPaHEHHUs DHEPIUH, 3aKOH BCEMHMPHOI'O TATOTEHUSA, IIPUHLMII
CYIIEpIIO3ULIMM CWJI, INPUHLUII OTHOCUTENIbHOCTU ['amumnes, 3axkoHbl HprOTOHA,
3aKOH COXPaHEHWs HMIIYJbCa, TEOPEMY O KHHETHYECKOW >HEPruM, 3akoH ['yka,
3aKOH bepHyiu, 3aKOHBI OTPaKEHUS U MPEJOMIICHHS CBeTa, (OpMyiy TOHKOU
JIMH3BL, IUNIAHETAPHYIO MOJENb aTOMa, HYKIIOHHYIO MOJIE€NIb ATOMHOTO SIpa, 3aKOHBI
COXPaHEHMS 3apsI0BOI0 U MACCOBOI'0 YHCEI IPU SNECPHBIX PEAKUUAX, IIPU ITOM
pasnuyaTh CIIOBECHYIO (DOPMYIUPOBKY 3aKOHA U €r0 MATEMATHUUYECKOE BhIPAXKECHHE,

CTpPOUTH (PU3MYECKHE MOJENIH pealbHbIX OOBEKTOB, MPOLECCOB U SIBJICHUH,
BBIICNIATh MPU 3TOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMCTBA OOBEKTOB,
IPOLECCOB, SIBICHUN, MPUMEHATh (PU3NYECKUE MOJAETH i OObICHEHUS
(bu3HYeCKUX MPOIIECCOB U PEIICHUS YUeOHBIX 3a]1ay;

OOBSACHATH (PU3UYECKUE SBJICHMS, MPOIIECCHl U CBOMCTBA TE€J, B TOM YHCIIE B
KOHTEKCTE CUTyaluld MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelarh
KayeCTBEHHBIE 3a/ladyd, B TOM 4HCIE TpeOyIolliue YHCICHHOTO OLIEHWBAHUS
XapaKTEPHBIX 3HAUYCHUN (PU3MUYECKHUX BEJIMYWH, NMPU STOM BBHIOMPATH aJ€KBATHYIO
(bu3HYECKyI0 MOJIENb, BBISBIATh MPUUYUHHO-CIIEICTBEHHbIC CBA3M U BBICTPAUBATh
JIOTUYECKYIO0 LEIMOYKY PACCYKICHHM K3 2—-3 maroB C ONOPOM HAa H3yYECHHbBIE
CBOCTBa (PU3UUECKUX SABICHUH, (PU3HMUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO peliaTh pacdETHHIC 3a7]a4d M0 U3y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpas aJeKBaTHYI0 (PU3MYECKYI0 MOJIelb, C HCIIOJIb30BAHUEM 3aKOHOB U
dbopmyI1, CBA3BIBAIOMINX (PU3NYECKHUE BEIMYMHBI, 3aMMCHIBATh KPATKOE YCIOBHUE U
pa3BEPHYTOE pEIICHHE 3aJayd, BBISBIATH HEAOCTAIOIINE WIH HU30BITOYHBIE
JIaHHbIe, OOOCHOBBIBATH BBIOOP MeETOAa pEUICHHs 3aJadd, HCIOJIb30BaTh
CIIPAaBOYHBIE JAHHBIC, IPUMEHATH METOABI AHAJIN3a Pa3MEPHOCTEHN, UCIOJIb30BAThH
rpajguueckue  METOAbl  pEIIeHUA  3aj]ad, MPOBOJUTH  MaTEeMaTUYECKUE



npeo0pa3oBaHus U Pacu€Thl, OLICHUBATh PEATUCTUIHOCTD MOTYYEHHOTO 3HAYCHUS
(bu3nuecKoil BEIMYUHBI U OMNPENEIATh PAa3MEPHOCTh (PU3NYECKON BEIMYMHBI,
TIOJTYYCHHOU TP PEIICHUH 3a]1a4H;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIITh TPH  MTOMOIIU
bu3HYeCKNX METOJ0B, M TpeajaraTh OPUEHTUPOBOUYHBIN CIOCOO pEIICHUS, B
OMHMCAaHUM  HWCCIEAOBAHHUS  PAcCloO3HABAaTh  MPOBEPSIEMOE  MPEIOIOKEHUE
(rumoTe3y), OLIEHMBATh MPABUIBLHOCTh MOPSAKA MPOBEACHUS HCCIEIOBaHUS,
WHTEPIPETUPOBATH TOJYICHHBIN PE3yJIbTaT;

MPOBOJIUTH OTBITHI IO HAOMIOACHUIO (PU3UYECKUX SIBICHUHN WIIH (DU3UISCKUX
CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HproTOHa, 3aKOHA COXpAaHEHHs YHEPTHUH,
3aKOHA COXpaHEHUs HMITyJIbca, JEHCTBUE 3aKkoHa bepHyIu M BO3HMKHOBEHHE
NOABEMHOM CHJIBI KpbLIa, 3aBUCUMOCTb Mepuofa KoJieOaHUN MPY>KUHHOTO
MasTHAKa OT MAacChl Tpy3a M XKECTKOCTH TPYXKUHBI W HE3aBUCUMOCTh OT
aMIUTUTYAbl MallbIX KOJeOaHUW, MPSAMOJUHEMHOE paclpoCTpaHEHHE CBETa,
paszioxeHue 0enoro cBeTa B CHEKTP, U3YYEHHE CBOICTB M300paKEHUS B INIOCKOM
3epKajie ¥ CBOMCTB M300pa)keHUs NpelMeTa B coOuparomieil auH3e, HaOIoaeHre
CIUTOITHBIX M JIMHEWYATBIX CTIEKTPOB HM3IYUYCHUS): (GOPMYITHPOBATH IIPOBEPSIEMOE
npeanojgokenne (TUMOTE3y) O  BO3MOXHBIX — pe3yibTaTax  HaOIIOIECHUH,
CaMOCTOSATENILHO COOMpPaTh YCTAHOBKY M3 HM30BITOYHOTO HaOOpa 000OpYIOBaHUSA,
OMHCHIBATH XOJ OMBITa U (POPMYJIUPOBATH BHIBOJBL;

IPOBOJUTH TPU HEOOXOAMMOCTH CEPHUIO0 MPSMBIX U3MEPEHUU, ONpenesss
CpelHee 3HAa4YeHHE W3MEpsIeMOW BEIUYMHBI W  OMpEIeNsis TMOrPEUIHOCTh
pe3yJIbTaTOB MPSMBIX H3MEpPEHUil, 00OCHOBBIBATH BBHIOOpP CHOCO0a H3MEpEHUs
(M3MEpUTENBHOTO MPUOOpPa);

IIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (DU3UUECKUX BEIIUMYUH (CPEAHSST CKOPOCTh
U YCKOpPEHHE Tella MPU PAaBHOYCKOPEHHOM [IBJKEHHUM, YCKOPEHHE CBOOOJIHOTO
najcHus, KECTKOCTh  MPYXKHHBI, KOIDPUIIMEHT TPEHUS  CKOJBKCHUS,
MeXaHWu4eckas paboTa ¥ MOIIHOCTh, YacToTa W TEPHOJ  KOJIeOaHWUU
MaTEMaTUYeCKOr0 M  TMPY>KUHHOTO  MAasTHUKOB, (OKYCHOE  pPacCTOsSHUE
coOuparomied JuH3bI U €€ ONTHYEeCKas CWiIa, paJuOaKTUBHBIN (oOH) ¢
UCIIOJIb30BAaHUEM aAHAJOTOBBIX M LU(POBBIX MPUOOPOB: OOOCHOBBIBATH BHIOOP
METOJa HW3MEpEeHHs, IUIAHUPOBAThb HM3MEPEHHs, CaMOCTOSTEIbHO COOUpPATh
DKCIICPUMEHTAIBHYI0  YCTAHOBKY, BBIYUCISATH  3HAYEHHWE  BEJIMYMHBI U
aHAJIM3UPOBATH TOJYYCHHBIE PE3YJbTATHI, OLEHUBAS IMOTPEITHOCTh PE3YIhTaTOB
KOCBEHHBIX H3MEPCHUN;

MPOBOJNTH IKCIEPUMEHTAIbHBIC MCCIEIOBAHMS 3aBUCHUMOCTEH (PU3NUIECKUX
BEITMYMH (3aBHCHUMOCTh MYTH OT BPEMEHH IMPU PAaBHOYCKOPECHHOM JIBIDKCHHH 0€3
HAYaJIbHOW CKOPOCTH, 3aBUCUMOCTh CHJIBI TPEHUS CKOJBKEHHS OT CHIIBI
HOPMAJILHOTO JaBJICHHs, MepuoAa KoJieOaHUN MaTEeMaTHYECKOTO MasTHUKA OT



JUIMHBI HUTH, OIpEJEeJeHHE YCKOPEHUs CBOOOJHOIrO NaJEHHUs, HCCIIEIOBAHUE
M3MEHEHHS BEJIMYMHBI M HAIpaBICHUS WHAYKIMOHHOIO TOKAa, 3aBUCHUMOCTH yTja
OTpaXX€HHUsi CBeTa OT YyIJIa MaJIeHUs, yIJia MpeIoMJIEHUS OT yria MajaeHus
CBETOBOTO Jy4ya, HCCJIEJAOBAHHE TPEKOB: H3MEPEHHE DSHEPrUU YaCTHIBI 110
TOPMO3HOMY MyTH (1O ¢oTorpadusimM)): COBMECTHO C yduTeaeM (OopMyITHpOBATH
3a/1a4y W THUIIOTE3Y MCCIEN0BAHMS, CAMOCTOSATENBHO IUIAHUPOBATh UCCIIEI0BAHUE,
CaMOCTOATENIbHO COOMpPaTh HKCIEPUMEHTAJIbHYI0 YCTAHOBKY, MPEICTaBISATh
NOJIYYEHHBIE 3aBUCUMOCTH (PU3MYECKHX BEJIMYMH B BUJE TaOIUL U TpaduKOB,
OLICHUBATh NOTPEIIHOCTH, AEJIaTh BHIBOJBI 10 PE3YyJIbTaTaM UCCIEA0OBAHMS;

coOmro/iaTh TpaBWwiia 0€30MacHOTO Tpyda Tpu padore ¢ JabopaTOPHBIM
00opyI0BaHUEM;

XapaKTepru30BaTh MPUHIUIBI TEHCTBUS U3YYCHHBIX PUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM HA HMX OMHCaHUs (B TOM
YyHUCle: CHUIOMETP, NAaTUYMKU TOJOKEHHS, PACCTOSHHUS W YCKOPEHUS, paKeTa,
9XO0JIOT, OYKH, HEPUCKOI, (oToanmapar, MUKPOCKOI, TEIECKOI, ONTHYECKUE
CBETOBOJIbI, CIEKTPOCKOM, O3UMETP, Kamepa BuibcoHa), UCMONB3Ys 3HAHUS O
CBOMCTBax (DM3MYECKUX SIBIICHUU M HEOOXOJUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMaTHUYHbIE PUCYHKH H3YYEHHBIX TEXHHYECKHX
YCTPOMCTB, HW3MEPUTENbHBIX IMPUOOPOB M TEXHOJOTHMYECKHX MPOLECCOB IpHU
pelleHnr Yy4eOHO-NPAaKTUYECKUX 3a]ad, ONTHYECKHE CXEMbl JUIsl MOCTPOECHHMS
U300paKEHUI B IJIOCKOM 3€pKajie M coOMparouieit JIMH3E;

IPUBOJUTH MPUMEPHI (HAXOAUTh UHPOPMALIMIO O TPUMEPAX) MPAKTHYECKOTO
UCTIONb30BaHUsl (DU3MUECKUX 3HAHWW B TOBCEIHEBHOW >KM3HM ISl OOECHCUeHUs
0e30macHOCTU TPU OOpaIlleHUHd ¢ MPUOOpaMH U TEXHHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHUsl 3J0pOBbS U COONIOJACHUS HOPM DKOJIOTMUECKOTO TMOBEJACHUS B
OKpY>Kalollen cpee;

OCYLIECTBJIATh MOUCK MH(pOpManuu puznueckoro coaepxanus B UntepHere,
CaMOCTOATENbHO (POPMYJIUPYS MOUMCKOBBIN 3aIpOC, HAXOAUTH IyTH ONpPENEICHUs
JIOCTOBEPHOCTH IOJIY4YEeHHON HMH(OpMAlMM Ha OCHOBE MMEIOIIMXCS 3HAHUN U
JOTIOJTHUTEIBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh NPHU BBINOJTHEHUH YYEOHBIX 3aJaHUl HAy4HO-MOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpHkAHUs, CIPABOYHbIE MaTEpHaIbl, PECYPChl CETU
WUuTepHeT, Bnanerb NpuEMaMH KOHCIEKTHPOBAaHUS TEKCTa, NpPeoOpa3oBaHUs
nH(poOpMaIu U3 OHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBbIE MHUCHMEHHBIE M YCTHBIE COOOIIECHUS HAa OCHOBE
uH(pOpMAIMU U3 HECKOJIbKUX MCTOYHMKOB (PU3MYECKOrO COAEpM aHUs, MyOIMYHO
IPENCTABIIATh PE3YJIbTaThl MPOEKTHOM MIIN UCCIIEI0BATEIbCKON AEATENbHOCTH IPU
3TOM T'PaMOTHO MCIIOJb30BaTh W3YUYEHHBIM IOHATUWHBIN ammapar M3y4aeMoro



paznmena (U3MKM W COMPOBOXKAATH BBICTYIUIEHHWE TMpE3eHTAIel ¢ y4EToM
0COOEHHOCTEH ayTMTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuyecTBo 4acoB

HaumeHoBaHue pa3ieioB U TeM

Ne i/
nporpamMmmasl Bcero

Pa3neua 1. ®usuka u e€ posib B NO3HAHUM OKPY/KAKOIIEr0 MUpPa

1.1 ®dusuka — HayKa 0 IpUpoJe 2
1.2 Ddusnueckue BEIUNIUHEI 4
1.3 EcTecTBeHHO-HAay4YHBIN METOJ TO3HAHUS 2

Hroro no paszneny 8

Paznen 2. IlepBoHayanbHble CBeJIEHUS 0 CTPOEHHUHU BellleCcTBa

2.1 Crpoenue BemiecTBa 2

)9 JIBr>keHne 1 B3aUMOICHCTBHE YaCTHII 4
' BEIllECTBA

23 ArperaTHble COCTOSIHMSI BEILIECTBA 1
Hroro no pasaeny 7
Paznen 3. /IBuskeHune U B3auMo/ieiicTBHE TeJl

3.1 Mexaunueckoe OBUKEHHUE 10

3.2 Wuepuus, macca, I0THOCTh 9

33 Cuna. Bune! cun 15
Wroro no pazneny 34

Pasnen 4. /laBiienue TBEPABIX TeJl, ’KHUIAKOCTEH M ra3oB

4.1 [asnenue. Ilepenaya naBnenus: TBEpAbLIMU 5

KonTpoJbHbie
padoTbI

IIpakTH4eckue
padoThI

DJICKTPOHHBIE
(un¢posbie)
o0pa3oBaTe/ibHbIE

pecypcebl



TeJIaMHU, KHUJKOCTIMHU U Ta3aMH
4.2 JlaBiIeHHe KUAKOCTU
4.3 AtMocdepHoe naBieHHE

44 JleficTBHE )KMIKOCTH U ra3a Ha

IIOrpYy>KEHHOE B HUX TEJO
Hroro no paszneny

Pa3nea 5. PaGora 1 MOIIHOCTB. DHEpPrus

5.1 PaGora 1 MouHOCTH
5.2 [IpocThie MeXaHU3MBI
53 Mexanuyeckast JHEprus

Uroro no pazgeny

Pasnen 6. IloBTopuTe1bHO-00001IaI01IIHIT MOAYJIb

6.1 [ToBTOpUTENBHO-00001IIAIOIINI MOTYIb

Htoro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

12

28

19

102

23



8 KIIACC

Ne i/

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

Pa3pea 1. TenioBblie IBJICHUSA

1.1

1.2

CrpoeHue 1 cBONCTBA BEIIECTBA

Temnnoswie IMpONHCCChL

Uroro no pazgeny

Pa3pnen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS

2.1

2.2
23
24

DINIeKTpUYECKHE 3apsiabl. 3apsHKCHHbBIE Tea
U UX B3aUMOJICUCTBHU

IToCTOSIHHBIN 2IIEKTPUYECKUN TOK
MarsuuTHsbI€ SBJICHUS

DJIEeKTpOMarHuTHasi MHIYKIUS

Uroro no pazgeny

Paznea 3. [loBTopuTe1bH0-00001IaI0IM i MOAYJIb

3.1

[ToBTOpHTENTEHO-0000IIAOIIMI MOTYJTh

Hroro no pasneny

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

KoanuyecTBo yacos

Bcero

33
39

31
11

58

102

KonTpoJsbHble
padoThI

DJIeKTPOHHbIE
(uu¢posbie)
IIpakTHyeckue
o0pa3oBaTe/bHbIE
padoThI
pecypchl
6.5
1
10
4
1
22.5



9 KIIACC

Kosan4yecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHmue pa3jie/ioB U TeM (uu¢posbie)
Ne i/m Konrtpoabnbsie IIpakTnueckmue
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
MexaHnuecKoe ABIKEHUE U CIIOCOOBI €T0
1.1 30 1 4
OMHCAHUS
1.2 B3aumopeicreue Ten 18
1.3 3aKOHBI COXPaHEHUS 15 1 2
Hroro no paszneny 63
Paspnen 2. Mexanudeckue K0J1e0aHUA U BOJHBI
2.1 Mexanuueckue KoyieOaHus 8 3.5
2.2 MexaHn4eckne BOJHBI. 3BYK 10 3
Hroro no paszneny 18
Pa3znen 3. DiieKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE TOJIE U 6
' AIIEKTPOMAarHUTHBIE BOJIHbI
Utoro no pazneny 6
Pa3nea 4. CBeToBble sIBJICHUS
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 8 2

4.2 JIunH3bl ¥ onTHYECKKE TPUOOPHI

43 Pasnoxenue 6emoro ceera B CIEKTP 2 1



Uroro no pazgeny

Pa3pen 5. KBaHTOBLIE IBJICHUSA

5.1 Hcnyckanue u morionieHue cBeTa arToMOM
5.2 CrpoeHue aTOMHOTrO sipa
53 SAnepHbie peakuuu

Wroro no pasneny

Paznea 6. IloBTOpuTE1HHO0-00001IAKO NI MOYJIb

MexaHU4decKHue SIBICHUS (HOBTOpI/ITCHBHO-

6.1 0000MIAKOIII MOJTYJIb)

60 TemnoBele siBeHUS (TIOBTOPUTEIHHO-
00001ar01ITNil MOYJTIB)

63 DNEeKTPOMArHUTHEIC SIBJICHUS
(MOBTOPUTETHLHO-0000ITAIOIINN MOIYJTB)

6.4 CBeToBBbIC sIBIICHUS (TIOBTOPUTEITHHO-
000011101 MOJTYJIB)

6.5 [ToBTOpHTENTEHO-0000IIAOIIMI MOTYJTh

Hroro no pasneny

OBIIEE KOJIMYECTBO YACOB I1IO ITIPOTPAMME

16

16

17

136

26.5



IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne
wn Tema ypoka

®dusuka — Hayka o npupoze. SAsineHus
MIPUPOJIBI

duznueckue sIBICHUs

®u3n4eCKUe BEINYMHBI. Pa3MepHOCTb.

®dusnueckue npudopsl. [lorpemHoctu npu
MIPSIMBIX U3MEPEHUAX

VYpok-uccnenosanue "N3mepenue
JMHENUHBIX Pa3MEPOB TE U MPOMEKYTKOB
BpemMeHH"

Jlaboparopnas pabota "H3mepenue
00BEMa KUIKOCTH U TBEpAOTO Tena"

Jlaboparopras padota "Onpenencaue
pa3MepoB MaJibIX Tejd. MeTtoa psanoB"
Mertoabl HayuHOro no3HaHus. Onucanue
($U3NUECKUX SIBICHHUH C TTOMOIIBIO
MoZeIen

VYpoxk-uccnenosanue "IIposepka
TUIIOTE3bI: TaTbHOCTD MOJETA MIApHKa,
MYLIEHHOTO TOPU30HTAIBHO, TEM OO0JIbIIE,

yeM OOoJIblIIe BHICOTA ITycKa"

Crtpoenue BeniecTBa. ONBITHI,

KoanuyecTBO 4acoB

Bcero

KonTpoJabubie
padoThI

IIpakTHyeckue
padoTbI

Jlara
U3yYeHHs

DJICKTPOHHBIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl



10

11

12

13

14

15

16

17

18

19

JTIOKa3bIBAIOIIHE TUCKPETHOE CTPOCHHE
BEIECTBA

Jlaboparopnas padota "OrneHka guamerpa
aToMa METOJIOM PsIIOB (C UCTIOJIb30BAHUEM
¢dbotorpaduii)"

VYpoxk-uccnenosanue "Habmonenue
TEIIOBOTO pacuIupeHus ra3oB. OMbITH O
00OHapy>KEHUIO IEHCTBHSI CUIT
MOJIEKYJISIPHOTO IPUTSKEHUS"

JBmwxenue yactun Bemiectna. Auddysus.
BbpoyHoBcKkoe nBUKEHUE

VYpok-uccnenosanue "HabmoneHue u
00BbsICHEHHE OPOYHOBCKOTO JABUKEHUS U

mubdyzun"
B3anMoelicTBHE YacTHII BEIIECTBA:
MPUTSKCHUE U OTTATKUBAHUE

ArperaTHbIe COCTOSIHUS BELIIECTBA.
OcCo0OeHHOCTH arperaTHbIX COCTOSIHUIM
BOJIBI

Mexanunueckoe aBmxeHue. [1yTh,
TPaeKTOpHs, IEpPEMEIICHIE
PaBHOMEpHOE 1 HEpaBHOMEPHOE
nBmxeHne. CKopocTh

HaxosxneHue ckopocTy, IMyTH U BpEMEHH
IPY PAaBHOMEPHOM IPSIMOJIHHEHHOM
JIBIDKCHUN

JlaGopaTopHnas pabora "OnpezneneHue
CKOPOCTH PaBHOMEPHOTO IBUKEHUS"



20

21

22

23

24

25

26

27

28

29

30

31

32

I'paduku mpssMOTMHEITHOTO paBHOMEPHOTO
JIBUKCHUS

Pemenue 3anau no reme "Pacuer cpenneit
ckopocTH"

JlaGopatopHnas pabora "OnpezneneHue
CpelHel CKOPOCTH CKOJIBbKEHHUs OpycKa
WIM LIapHKa 110 HAKJIOHHOM miockocTu"
OTHOCUTENBHOCTH IBHKEHUS. C10KEHNE
CKOPOCTEH Mpu mapaiielbHOM ABMKEHUN
[Tonyuyenne u ananu3 rpaukoB
3aBHCHMOCTH ITyTH ¥ CKOPOCTHU JABWKCHHUS
OT BpEMEHU

Pemenwne rpaduueckux 3amaad mo Teme
"Mexanuka. PaBHomepHoe
NpsIMOJIMHENHOE ABMKEHKE"

SIBnenue nHepuuy. 3aKOH HHEPIIMU
B3aumopeiicTBre Te Kak MpHYUHA
M3MEHEHUS CKopocTh. Macca Tena Kak
Mepa UHEPTHOCTH Tejia Mpu
MOCTYNaTeIbHOM JIBUKEHUU
VYpoxk-uccnenosanue "CpaBHEHHE MaccC MO
B3aUMOJICHCTBUIO TeN"

[TnoTHOCTH BelecTBa

Jlaboparopras padota "Onpenencaue
IJIOTHOCTHU TBEPIOTO Teyma"

Pemenue 3anau no reme "Macca Tena.
IInorHOCTE BelecTBa"

CMecH ¥ CIUIaBhI. HOBCpXHOCTHaH n



33

34

35

36

37
38

39

40

41

42
43

44

JIMHEHAS IIIOTHOCTE

[ToaroToBka K KOHTPOJIBHON paboTe MO
TeMe "®u3nka — HayKa o MPUpPO/IE.
IlepBoHavanbHbIE CBEeleHUS 00 ATOMHO-
MOJIEKYJISIPHOM CTPOCHUHU BELIECTBA.
Mexanuka"

Konrponbnas padora no reme "duzuka —
Hayka o npupoje. [leppoHayanbHbIe
CBEJICHUSI 00 aTOMHO-MOJICKYJISIPHOM
CTpOEHHHM BelllecTBa. MexaHuka"

Cumna. SIBnenue Tsarotenus. Cuina TsSHKeCTH
N3o6paxenue cui. Pemenne 3amad mo
teme "OnpeneneHue CUIIbl TIKECTH"

Cuna ynpyroctu. 3akoH ['yka

Bec Tena. U3mepenue cuit. [flunamometp
VYpoxk-uccnenosanue "Habmronenue
W3MEHEHUSI CKOPOCTH MPHU
B3aUMOJCHCTBUU TeI"

Pemenue 3anau no teme "Cuiia ynpyroctu.
Bec tena"

Jlabopartopnast pa6ota "OTBITHI,
JIEMOHCTPHUPYIOILUE 3aBUCUMOCTb
pacTspkeHus (aeopmariyn) mpyKUHBI OT
IIPUJIOKEHHOM CcHIbI"

Cuna Tpenus

Cnoxenue cuil. PaBHonelicTByo1mas cuia
Penrenue 3anad mo treMe "CrnokeHUe CUIL.
PaBHonelicTByromas cuia”



45

46

47

48

49

50

51

52

53

54

55

56

57

Pemnrenue 3anad mo teMe "B3aumonencTeue
Ten. Cuiabl B MexaHuke"

Pemenue 3anau no reme "Cuia TpeHus".
Ypok-uccienoBaHue 1o TeMe
"UccnenoBanue 3aBUCUMOCTH CHJITBI
TPEHHUS OT IUIOLAANA COTPUKOCHOBEHHUS"

JlaGopatopHnas padota "OnbITHI,
JEMOHCTPUPYIOLINE 3aBUCUMOCTD CUJIBI
TPEHUS CKOJIBKEHUS OT CHJIBI TABJICHUS U
XapakTepa CONMPHUKACAIOIINXCS
MoBepxXHOCTEH"

Pemenue 3anau no reme "B3aumopeiictBue
ten. Cuibl B MexaHuke"

KonTponbhas pabota mo teme
"Bzaumonerictsue tea"

JlaBiieHue TBEPBIX TeEI
VYpoxk-3kcniepuMeHT "CrocoOsbl
OIpE/IeNICHUs AaBJICHUs TBEPIOTO Tena"
Ypoxk-uccienopanue "3aBUCUMOCTh
JIaBJICHUS raza oT TeMnepaTypsl"
JlaBneHune ®KuIKOCTEN U ra30B. 3aKOH
ITackans

[THeBMaTH4eCcKue ycTporucTBa
3aBUCUMOCTD JABJICHUS KHUJIKOCTH OT
[ITyOUHBI

I'mppocTaTnyeckuil napamokc
VYpok-nipoekt "M3yueHne cooOarnmxcs
cocyz1oB"



58

59

60

61

62

63

64

65

66

67

68

69

70

Ypok-koudepennus "I uapaBaudeckue
MEXaHU3MBbI"

Hcnonp30Banue BBICOKUX JAaBJICHUN B
COBPEMEHHBIX TEXHOJOTHSIX

Pemenwne 3agau mo teme " JlaBineHue
KAOKOCTH"

AtMocdepa 3emin 1 IPUIUHBI €€
CYILIECTBOBaHUS

VYpok-uccnenosanue "[IposBienue
JeCcTBUSL aTMOC(EPHOTO AaBICHHS "

N3mepenue atMoc(epHOro aBieHuUs.
OnsiT Toppuueniu

3aBHCUMOCTH aTMOC(EPHOTO IaBJICHUS OT
BBICOTHI HaJl ypoBHEM Mops. [Ipubops! 1is
M3MEPEHUs aTMOC(EPHOro aBICHUS
BbapomeTtp-anepona. AtmocdepHoe
JTABJICHUE HA Pa3JIMYHBIX BHICOTAX
BeitankuBatomas cuna. 3akoH Apxumena
Pemenue 3anaq no teme "3akoH
Apxumena"

Ypok-uccienoBaHue
"JKcrepuMeHTaIbHOE O0HApY KEHUE
NeHCTBUS )KUKOCTH ¥ ra3a Ha
MOTPYKEHHOE B HUX Teno"

JlaGopatopHnas pabora "OnpezneneHue
BBITAJIKUBAIOLIEH CHIIBI, JEUCTBYIOLIEH HA
TEJO0, IOIPY>KEHHOE B )KUJKOCTB"

IInaBanue Texn



71

72

73

74

75

76

77

78
79

80

81

82

83

84
85

Jlaboparopnas padota "UccnenoBanue
3aBHCHUMOCTH Beca Telia B BOJIe OT 00beMa
MOTPY>KEHHOHU B JKUIKOCTh YacTH Tea"

Bo3nyxomiaBanue. [itaBanue cyios

Pemenue 3amau nmo teme "3akoH
Apxumena. YcnoBus riaaBaHus ten'

Pemenwne 3agau o teme "JlelicTBre
KUIKOCTH M ra3a Ha MOTPYyKEHHOE B HUX
Teo"

Ypok-npoekT "KoHCcTpynpoBaHue
apeoMeTpa WIN JOJKU U OIpe/ieTICHUE
rpy30n0abEMHOCTH"

[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo
teme "JlaBiaeHue TBEpAbIX Tell, KUAKOCTEH
u ra3zos"

KonTponbnas pabota no teme "JlaBnenue
TBEPJBIX TEJN, )KUIKOCTEN U Ta30B"

Mexanndeckast pabora
MouHoCTh

Pemenwue 3ama4 Ha onpeseiieHne paboThI U
MOILHOCTH

PaboTa cuibl TSHKECTH M CUIIBI TPEHUS

Pemenue 3amay o reme "Padora cuiibl
TSYKECTU U CUJIbI TpeHUs"

VYpoxk-uccienosanue "Pacuér MomHoCTH,
pa3BUBaEeMOM MpHU MOIBEME IO JeCTHUILIE"

[IpocTeie MEXaHU3MBI

MowmeHnT cuibl. [IpaBuio MOMEHTOB



86

87

88

89

90

91

92

93

94

95

96

97

Jlaboparopnast padota "N3yuenue npaBuia
pbIYara Juist OJIBUKHOTO M HETIOABIKHOTO
0J10k0B"

"3o0510TOC MPABUIIO" MEXAaHUKHU

VYpoxk-mpoekt "[IpoexTupoBanue
MOJIMCIIACTOB C 331aHHBIMU TapameTpamu”
Ypok-koudepenus "[Ipocteie
MEXaHU3MBI B OBITY, TEXHHUKE, )KUBBIX
opranuszmax"

KoadduimeHT mone3Horo neicTBust
MPOCTHIX MEXaHHU3MOB

JlaGopaTopHnas pabora "OnpezneneHue
KIIJ] moaBM>KHOTO M HEIIOABHXKHOTO
610K0B"

Mexanunueckas sHeprusi. Kunetnueckas u
MOTEHIIUAIbHAs SHEPT U

3aK0H COXpaHEHHUsI MEXaHUYECKOU
SHEPTUU

VYpok-skcnepuMenT "IKcepruMeHTaAIbHOE
onpeieJIeHue U3MEHEHUS] KHHETUYECKOU 1
HOTCHHI/I&J’IBHOﬁ OHCPTIHHU IIPU CKATbIBAHHUHN
TeJa 10 HaKJIOHHOM II0CKOCTH"

[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo
teme "PaboTa u MomHoOCTh. DHeprus"
KonTtponbHast pabota mo teme "Pabora n
MOIIHOCTb. DHEeprus"

Pabora ¢ Tekctamu o TeMe
"MexaHn4yeckoe IBIXKeHue"



98

99

100

101

102

Pabota ¢ Tekctamu o reme "CtpoeHue
BenrecTna"

Pa6ota ¢ Texkctamu 1o TeMe "CHIIBl B
npupoze"

Pabora ¢ Texctamu o Teme "JlaBiaeHue
TBEPBIX TEJN, )KUIKOCTEN U Ta30B"

Pabota c Tekctamu o Teme "DHeprus”

Pabora ¢ Tekctamu o reme "IIpocTeie
MEXaHU3MBbI"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

23



8 KIIACC

Ne
n/n

10

11

12

Tema ypoka

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-
KUHETUYECKON TEOPUU U UX ONBITHBIC
MMOATBEPKACHUS

Macca u pazmep aTOMOB U MOJIEKYJT

Mogaenu TBEpI0ro, )KUJIKOTO U
ra3o00pa3HOro COCTOSIHUI BelllecTBa

VYpok-koHpepenuus "Kpucranniuueckue u
amopdusle Tena. I'paden. [lomyuenue
MCKYCCTBEHHBIX aiMa3oB"

CMmauuBaHue U KalnuJJIAPHOCTD.
HOBerHOCTHOe HaTAXCHHC

TemnnoBoe pacuIMpeHne U CKaThe
TermnoBoe nuxxeHue. Temneparypa
TeMmepaTypHbIE Kb

BHyTpeHHss sHEpTUs U crnocoOsl eé
WU3MEHEHHUS

Buasl Temionepenaun

VYpoxk-koHpepenuus "McnonpzoBanue
TEIUIOBBIX CBOMCTB BEIIECTB U MAaTEPUAJIOB B
LeJsIX dHeprocoepexeHus "

KonuuecTBo TemnoTel. Y aenpHas
TEIIOEMKOCTh

KoanuyecTBO 4acoB

Bcero

KonTpoabubie
padoThI

IIpakTHyeckne
padoThI

Jlara
U3y4eHUs

DJIeKTPOHHBbIE
uudpoBbie
o0pa3oBaTe/bHbIE

pecypcebl



13

14

15

16

17

18

19

20

21

22

Ypoxk-uccienosanue "l[IpoBepka runoresbl
JIMHEWMHON 3aBUCUMOCTH JUINHBI CTOJIONKA
KUJKOCTU B TEPMOMETPUUYECKOI TpyOKe OT
TeMrneparypsl"

YpaBHEHHE TEIUIOBOTO OasiaHca.
TennooOMeH U TETUIOBOE paBHOBECHE. 3aKOH
Hprorona—Purxmana

JlaGopatopHas pabora "HccnenoBanue
SIBJICHHS TETNIOOOMEHA TPU CMEIITMBAHUT
XOJIOAHOU U Topsiuer BOIbI"

Pemenne 3amau no reme "TerooOmeH n
TEIUIOBOE paBHOBecHUE"

JlaboparopHnast padoTta "Onpeznenenne
KOJIMYECTBA TETUIOTHI, MOJTYyYSeHHOTO BOJIOM
pH TEII000MEHe C HarpeThiM
METaJUTMYECKUM TUIUHAPOM"

[InaBnenue u oTBEpAECBaHUE
KPUCTAJUTMYECKUX BEIIECTB. Y IeTbHAs
TEIUIOTAa IUIABIIEHUS

Pemenue 3anau no teme "I[lnaBnenue u
OTBEPJEBAHUE KPUCTATUINYECKUX TET"

JlaGopaTopHnas pabora "OnpezneneHue
yAEIbHOU TEIJIOTHI TUIaBICHUS Jibaa"

Ypoxk-uccienoanue "CpaBHeHHE MPOIIECCOB
TUTABJICHUS KPUCTAJUTMUECKUX TE U
pa3MArdYeHus Mpyu HarpeBaHUU aMOP(HBIX

n

TCII

[TapooOpazoBaHKe U KOHACHCAIHS.



23

24

25

26

27

28

29

30

31

32

33

34

35

Ucnapenue

Kunenue. Y nenpHas temnora
napooOpazoBaHus. 3aBUCUMOCTh
TEeMIIEpaTypbl KUIIEHUS OT aTMOCc(hepHOro
JTaBIICHUS

Pemrenue 3anau mo teme "IlapooOpa3oBanue
U kumenue"

Ypok-uccnenosanue "OO0bsicCHEHNE
3aBUCUMOCTH TEMIEPATYPbl KUIIEHUS OT
naBiieHus"

HacplimeHHbIil 1 HEHACBIEHHBINA Map.
BrnaxnocTs Bo3myxa

BitayxHOCTB BO31lyXa U €€ U3MEPEHHUE.
JlaGopatopHnas pabora "OnpeznencHue
OTHOCHUTEILHOM BJIQXHOCTU BO3ayxa"
Pemrenne 3amaud mo teme "BnaxHocTh"
Pemenne 3ama4 u ananus cutyanui,
CBSI3aHHBIX C SBJICHUSIMU UCTIAPCHUS U
KOHJICHCAIINH

DHeprusi TOIINUBaA. Y IeJbHas TEII0Ta
CropaHus

[TpuHIMIIBI paOOTHI TETUIOBBIX JBUTATENCH
[TapoBas TypOuHa. /IBurareiab BHyTPEHHETO
CropaHus

KIIJ] TermoBoro nBurates

Pemenwne 3agau o teme "KIIJ] TermmoBoro
nsurareias"”

Ypok-koHpepenmus "TermioBsie qBUTATETN

0.5



36

37

38

39

40

41

42

43

44

45

46

47

48

Y 3alUTa OKpy:Karoieu cpeapb”

TenoBbie MOTEPH B TETIOCETAX

3aKOH COXpaHEeHMsI U MPEeBPALICHUS SHEPTUN
B MEXaHMYECKUX U TEIUIOBBIX Mpoleccax
[ToaroToBka K KOHTPOJIBHON pabOTeE MO TeMe
"TernnoBsie sBieHus. MI3MeHeHne
arperaTHbIX COCTOSIHM BemecTna'
Konrponbnas padora no teme "TemnioBsie
sBIIeHUs. VI3MeHeHne arperaTHbIX
COCTOSIHUI BemiecTBa"

OnexTtpusanus Ten. /[Ba poga 3apsnoB
VYpoxk-uccnenosanue "Nccnenoranue
CIOCOOOB Pa3IMYHBIX BEIICCTB
Ha’JIEKTPU30BbIBATHCA"

B3auMopeiicTBue 3apsyKeHHBIX TeJl. 3aKOH
Kynona

Onexrpuueckoe nojue. HanpsxEHHOCTh
aneKkTpuyeckoro noist. [Tpunmun
CYNEPHO3ULMH IEKTPUUECKUX MOJIEH

Hocurenu snexTpuueckux 3apsiioB.
DnemeHTapHbId 3apsia. CTpoeHue atoMa

3aKkoH COXPAaHCHUS SJICKTPUUCCKOTO 3apsaa

[TpoBOAHMKY, TUINEKTPUKH U

MOy POBOTHUKH

Ypok-koH(DepeHIus "DaeKTpu3anus B
IIOBCEIHEBHOM XN3HH"

Pemenue 3ana4 no teme "3aKOH COXpaHEHUS
AIEKTPUYECKOTo 3apsiaa
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50

51
52
53
54
55

56

57

58

59

60

61

62

63

OnexTpuyueckuil Tok. ICTouHuKH
AIIEKTPUYECKOTO TOKA

Ypoxk-uccnenosanue "NccnenoBanue
JIEUCTBUA SJIEKTPUYECKOTO MOJISI Ha
MIPOBOJIHUKH U TUDJICKTPUKH"

DNEeKTpUYECKU TOK B METaJIJIaX
DJIEKTPUYECKUI TOK B )KUIKOCTSIX U razax
DJeKTpuyecKas 1emnb

Cua Toka. AMniepmeTp

DIIeKTpUUYECKOE HarpshkeHue. BoabTmeTp

Jlaboparopnast pa6ota "COopka u
UCIIBITAHUE DIIEKTPUUECKOH IIeTTH
MOCTOSIHHOTO TOKa"

3aBUCUMOCTD CHJIBI TOKA OT HAIPSKCHUS.
3akon Oma Jy1sl ydacTKa Lenu
JlaGopatopnas pabora "HccnenoBanue
3aBHCHMOCTH CHJIBI TOKA, POTEKAIOIIETO
4yepe3 pe3uCTop, OT HAPSHKEHUS Ha
PE3UCTOPE U COMPOTHUBIICHUS pe3uctopa”
DJEKTpUYECKOE COMPOTUBICHHE. Y IEThHOE
COMPOTHUBIICHUE

JlaboparopHnast padoTta "Onpeznenenne
YAETBHOTO COMPOTUBIICHUS TPOBOJHUKA"

Pemenue 3amau mo reme "DieKTpUUECKOe

COINPOTHUBIICHHUE. Y IEIbHOE CONPOTHUBIIEHUE"

Pemenue 3amau mo teme "3akoH Oma"

IlocnenoBaTenbpHOE B napajjicJibHOC
COCAMHCHUA IIPOBOAHHUKOB

—_— e |
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65

66

67

68

69

70

71

72

73

74

Jlaboparopnast padota "IIpoBepka mpaBuia
CJIOXKEHHUSI HAMPSHKEHUI TTPU
MOCIe0BATEILHOM COCIMHEHUH JIBYX
pe3ucTopoB”

Pemntenue 3amad mo reMe
"IlocnenoBarenbHOE U TapaLIEIbHOE
COEJIMHEHUS TTPOBOJHUKOB"

JlaGopatopnas pabora "IIpoBepka mpaBuia
JUTSL CHITBI TOKA TIPH MTapajIeIbHOM
COEJIMHEHUU Pe3UCTOpOB"

Pemenue 3aa4 Ha MPUMCHCHUC 3dKOHA Oma
AJId pa3IMdYHOro COCAMHCHUS ITPOBOJAHHUKOB

OJIC v BHyTpeHHEE CONTPOTUBIICHUE
MCTOYHUKA TOKa. 3aKkoH OMa IS TTOJTHOM
Henu

Pemenue 3amau o reme "OJIC, BHyTpeHHEe
COINPOTHUBIICHHE UCTOYHUKA TOKa. 3aKkoH Oma
IS TIOJTHOHU 1iernu”

JlaGopatopunas pabora "Onpenenenue I/1C
¥ BHYTPEHHETO COTPOTUBIICHUS ICTOYHUKA
ToKa"

[TpaBuna Kupxroda

JlaGopartopnas pabota "IIpoBepka nmpaBuI
Kupxroda"

VYpok-uccnenosanue "M3ydeHue BonbT-
aMIIePHBIX XapaKTEPUCTHK HEITMHEHHBIX

3JIEMEHTOB"

Pa6ota SJICKTPUYICCKOI'O TOKA. MoIHOoCTh



75

76

77

78

79

80

81

82

83

84

SJICKTPHYCCKOI'O TOKa

JlaGopatopHnas pabora "OnpenencHue
palboThI U MOLTHOCTH AJIEKTPHUYECKOTO TOKA"

3akon JIxoyns-Jlenna. [Torpedutenu
aneKTpudeckoro Toka. Kopotkoe 3ambikaHue

Ypok-koH(pepenmus "OO0bsICHCHHE U
MPUHLINI AEHCTBUSI TOMAIIHUX
AJIEKTPOHArpeBaTEIbHBIX TPUOOPOB"

[ToaroToBka K KOHTPOJIBHON paboTe MO TeMe
"JnexTpuuecKue 3apsabl. 3apsKeHHbBIE Tena
U UX B3auMojencTBus. IlocToSHHBIN
AIEKTPUUECKUNA TOK"

Konrponbnas padora no Teme
"DnexTpuueckue 3apsasl. 3apsHKEHHbIE Tela
U UX B3auMojencTBus. IlocToOSHHBIN
ANEKTPUIECKUH TOK"

[TocTossHHBIE MAarHUTEL. MarduTHOE MOJIE
3eMJId U €ro 3HaUEHHE UTA KU3HU Ha 3eMIIe

Ypoxk-uccienoanue "M3yuenue
MarHMTHOTO TOJISl TOCTOSIHHBIX MarHUTOB
U UX O0BETMHEHUU U Pa3ICICHUN.
Busyanu3zanus mosist HOCTOSTHHBIX MarHUTOB"

OnbIT OpcTeaa. MarauTHoe mose
AJIEKTPUUYECKOTO TOKA

OneiT AMniepa. MaroHuTHOE 1oJi€ KaTyIIKH C
ToKOM. [IpMeHeHNe 31eKTPOMarHuToB B

TCEXHHUKE

Cuna Amriepa u onpeeneHue eé
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86

87

88

89

90

91

92

93

94

95

HaIpaBJICHUA

Pemenue 3anau no teme "Cuna Amnepa u
ornpezesieHue e€ HarpaBjieHus"

BHCKTpO,HBI/IFaTeJ'IB IIOCTOSHHOI'O TOKA.
Hcnonb3oBaHue BHGKTpOI[BI/IFaTeHeI\/fB
TCXHHUYCCKUX YCTpOﬁCTBaX H Ha TPpaHCIIOPTE

JlaGoparopsnast padota "N3yueHnue nencTBus
MAarHMUTHOTO TOJISl HA TPOBOJHUK C TOKOM"

Ypoxk-koupepenuus "[IpakTruueckoe
IIPUMEHEHHUE AIeKTpoiBUraTenei"

Jlaboparopnas padota "KoHcTpyupoBaHue u
u3yudeHue paboThl AMeKTpoBUraTens"

Jlaboparopuas padota "M3mepenue KI1J]
AJIEKTPOJBUIaTEIbHON YCTAHOBKH"

Omnpitel @apazes. 3aKOH AMEKTPOMarHUTHOM
nHaykuud. [Ipasumno Jlenna

VYpok-uccnenosanue "HMccnenoanue
W3MEHEHUI 3HAYCHHsI U HAIIPaBIICHUS
MHIYKIHUOHHOTO TOKA"

Penrenue 3amad mo reMe "3aKkoH
AJIEKTPOMArHUTHON MHAYKIMK. [TpaBuiio
Jlenma"

OnexrporeHeparop. CriocoObl OTydeHUs
JIEKTPOIHEPTUU

Ypok-koH(pepeHIus "DIeKTPOCTaHIIUU Ha
BO300HOBJISIEMBIX HCTOYHHUKA YHEPTUU.
[Tpo6nems! 3konoruu. TormmuBHBIE
AIIEMEHTHI U AJIeKTpoMoomIn"
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97

98

99

100

101

102

[ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME
"DNeKTpOMarHUTHBIC SIBICHUS "
KonrposnsHas padora "DneKTpoMarHuTHbIE
siBiIeHus"

Pa6ota ¢ Tekctamu o TeMe "TernoBbie
SIBJICHHS"

Pabora ¢ Tekctamu o Teme
"DnexkTpuyueckue 3apsaabl. 3apsIKCHHBIC TeJla
U UX B3auMojencrtaue"

PabGota ¢ Texctamu o TeMe "IlocToSHHBIN
ANEKTPUIECKUH TOK"

Pa6oTa ¢ Texcramu o TeMe "MaruuTHbIE
SIBJIEHHS"

Pabora ¢ Tekctamu o Teme
"DnekTpoMarHuTHas UHAYKIUA"

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

102

22.5



9 KIIACC

Ne
n/n

Tema ypoka

Mexanunueckoe ABMkeHue. MarepuaibHast
Toyka. Crioco0Obl ONUCaHUS
MEXaHUYECKOIrO IBUKEHUS

Cucrema orcuetra. OTHOCUTEIHLHOCTD
MEXAaHUYECKOI'0 IBUKEHUS

BekTopHbIE BETUYMHBIL, ONIEPALMH C
BEKTOpPaMH, ITPOECKLIUN BEKTOPOB

Pannyc-BekTop MarepualibHOM TOUKH,
MEpEMEIICHUE HA IUIOCKOCTH

PaBHOMEpHOE NMPAMOJIIMHEITHOE ABUKEHHUE

Pemenue 3anau no reme "PaBHOMepHOE
NpsIMOJIMHENHOE ABMKEeHKE"

HepaBHoMepHOE nIpsAMOSIMHETHOE
nerxkeHue. CpenHsisi 1 MTHOBEHHAs
CKOpOCTb T€JIa IIPYU HEPABHOMEPHOM
JBUKECHUU

JlaGopaTopHnas pabora "OnpezneneHue
CpeJHel CKOPOCTHU CKOJIbKEHUs OpycKa
WIN ABWKEHMSI IIapUKa 110 HAKJIOHHOM
IJIOCKOCTH"

PaBHOYCKOpEHHOE NMPAMOJIMHEITHOE
JBIJKEHHE. Y CKOpEHHUE

KoanuyecTBO 4acos

Bcero

KonTpoabubie
padoThI

IIpakTHyeckne
padoThI

Jlara
U3y4eHUs

DJIeKTPOHHBbIE
uudpoBbie
o0pa3oBaTe/bHbIE

pecypcebl



10

11

12

13

14

15

16

17

18

CKOpoCTh PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO BYOKeHUS. ['paduk
CKOPOCTH

Pemenue 3anau no teme "CkopocTth
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBUKEHHUS"

IlepemenieHue npu paBHOYCKOPEHHOM
IPSAMOJIMHEHHOM JIBUKCHUU

JlaGopaTopHnas pabora "OnpezneneHue
YCKOPEHHUsI Tella MPH PaBHOYCKOPEHHOM
JBIDKCHUU 110 HAKIIOHHOM TIOCKOCTH"

Pemenue 3amaud no treme "llepemenienue
MIPU PaBHOYCKOPEHHOM TPSIMOJIMHEHHOM
OBIKeHun"

Jlaboparopuas padota "HccnenoBanue
3aBUCUMOCTH IIyTU OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JIBIDKEHUH 0e3
HayaJlbHOU CKOPOCTH"

['padmyeckas HHTEpIIpETALINS YCKOPEHUS,
CKOpPOCTH, MPOUJEHHOTO MyTH U
IepeMeNIeHUs 11 IPSMOIMHENHOTO
JIBUKECHHUS

Pemenue 3anau o teme "I'paduyeckas
UHTEpIpETALHs YCKOPEHUSI, CKOPOCTH,
MIPOMICHHOTO Iy TH U TIEPEMEILICHUS JITIS
MPSIMOJIMHEMHOTO JIBHKECHHS "

YckopeHnue cB000AHOTO nageHus. OnbITHI
Tanmunes



19

20

21

22

23

24

25

26

27

28

29

30

Pemenue 3amaud no teme "Yckopenue
¢BOOOIHOTO MMaxeHus”

JIBm>xeHue Tena, OpOIIeHHOTO MO YTJIOM K
TOPU30HTY

Pemenue 3amad mo treme "JIprmkeHue tena,
OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY"

Jlaboparopnas padota "UccnenoBanue
JBUKEHUS TeJia, OPOLICHHOTO MOJT YTJIOM K
TOpPU30HTY"

Pemenue 3amad mo teme "J{BrmKeHUE MO
JIEHCTBUEM YCKOPESHHSI CBOOOTHOTO
nagcHusa"

JIBUKEHUE 110 OKPYKHOCTH

JIvHeitHas u yrioBasi CKOpOCTb, IEPUOJ U
4yacToTa

CKOpOCTb U YCKOPEHHE MPH IBUKEHUH 110
OKPYKHOCTH

Pemenwue 3anay nmo teme "JIBrkeHue mo
OKpy>kHOCTH"

VYpok-koubepennus "PacrnoznaBanue u
npUOIKEHHOE OMUCaHUE PA3IMYHbIX
BUJIOB MEXaHUYECKOTO JIBMKCHUS"

[ToaroroBka K KOHTPOJILHOU PaboTe 1O
Teme "MexaHnueCcKoe NBIKEHUE U
CII0CcO0BbI ero onucanusg”

Konrponsnas padora no Teme
"MexaHUYEeCKOE ABUKEHUE U CIIOCOOLI €TO
onucanus"
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32

33

34

35

36

37

38

39

40

41

42

43

ITepBsiii 3akoH HetoTOHA. BEkTOp CHithI

Bropoii 3akoH HeroTOHA.
PaBHopelicTBYyIOIIAsA cHita

Tpetuii 3akon Herotona. Cynepro3uius
cuI

Cuna ynpyroctu. 3akoH ['yka

Pemenue 3amau nmo teme "Cuna
ynpyroctu"

Jlaboparopnas padota "UccnenoBanue
3aBUCUMOCTH CUJIBI YIIPYTOCTH,
BO3HHKAIOIIEH B IPY>KUHE, OT CTENIECHU
nedopMaluu npy>KUHbI"

Cuna tpenus. KoagdummenT tpenns

JlaGopaTopHnas pabora "OnpeznencHue
Kod(UIIMEHTA TPEHUS CKOIbKCHHS "

Jlaboparopnast padota "UccnenoBanue
3aBHCHUMOCTH CHJIBI TPEHHSI CKOJIBKECHUSI OT
CUJIbl HOPMAJIBHOTO J1aBJICHUS"

JBH>KEHUE TEJT TT0 OKPYKHOCTH IO,
JIEICTBHEM HECKOJIBKUX CHUII

3axoH bepHynn U noxsEMHas cuila Kpblia

Ypok-koubepenius "CoBpeMeHHbBIE
JeTaTeNnbHbIC annapatkl, Cy1a Ha
MOJIBOAHBIX KPBUIbSIX, aHTUKPBLUIO HA
CKOPOCTHBIX aBTOMOOUIISIX. JIBIKEHHE
Moe3/1a Ha MarHUTHOM mofyiike"

Cua TsOKeCTH U 3aKOH BCEMHUPHOT'O
TATOTCHUA
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45

46

47

48

49

50

51

52

53

54

55

56

57

JIBuKkeHue Tex BOKPYT IPaBUTAIMOHHOTO
ueHTpa. [lepBast kocMuyeckasi CKOpOCTb

HesecoMocTs u nieperpysku

PaBHOBecHEe MaTepUaIbHOM TOYKH.
AOGcomoTHO TBEPOE TENIO

MowmeHnT cuinsl. [IpaBuino MOMEHTOB
VYpok-uccnenosanue "Onpenenenue

LIEHTpa TSHKECTU Pa3IMYHBIX Ten"

Nmnynse Tena. M3Menenue umiyibcea.
Nmnynbe cuibl. Yopyroe u Heynpyroe
B3aMMO/ICIICTBHE

3aKOHBI U3MEHEHHUS U COXPAHCHUS
HUMITyJIbCa

PeaxkTuBHOC ABMKCHIE

Pemnrenue 3amad mo reMe "3akoH
COXpaHEeHUs UMITyjbca. PeakTuBHoE
nBmxenue"

Mexanndeckasi paboTa U MOITHOCTh
Pabota cuiibl TSXKECTH, CUITBI YIIPYTOCTH U
CUJIbI TPEHUS

JlaboparopHnas padota "Onpenenenne
paboThI CUITBI TPEHUSI IPU PABHOMEPHOM
JIBUKEHHUH TeJia 10 TOPU30HTATBHON
MoBEepXHOCTH"

CBsi3b 3HEpruu U paboThI

JlaGopaTopHnas pabora "OnpezneneHue
paboThI CHIIBI YIPYTOCTH TPU MOABEME

rpysa ¢ UCIOJIb30BAHUCM HCIIOABUXKHOT'O U



58

59

60

61

62

63

64

65

66

67

68

IMOABMKHOTO OJIOKOB"
IToTreHumanbHas SHEPrus

Kunernueckas sneprus. Teopema o
KMHETUYECKON SHEPIUU

3aKOH N3MEHEHHUS U COXPAHEHUS
MEXaHUYECKON YJHEPTUU

Pemenue 3amau mo teme ""3aKOHEI
M3MEHEHUS U COXPAHEHUSI MEXaHUYECKON
sHeprun"

[ToaroToBKa K KOHTPOJIBHOM paboTe MO
TeMe "B3aumonenicTBue Ten. 3aKOHBI
coxpaHeHus"

KonTponbHas pabota no teme
"BzauMmogencTBue Tei1. 3aKOHEI
coxpaHeHus"

KonebartenbHoe npuxenne. OCHOBHBIE
XapaKTEPUCTHKH KOJIeOaHHIA: IEPHO]I,
4acToTa, aMILIUTYyAa
MareMaThyecKkuil v py>KUHHBINA

masTHUKH. JlabopaTopHas paboTa
"UccnenoBanue 3aBUCUMOCTH TMIEpUOa

KoJieOaHu# Tpy3a Ha HUTHU OT JJIMHBI HUTH"

JlaGopatopHas pabora "HccnenoBanue
3aBUCUMOCTH ME€pHO0/1a KOJIeOaHni
IIPYKUHHOT'O MasiTHUKA OT Macchl rpy3a”
["apmoHnueckue konebaHus
JlaGopatopunas pabora "M3mepenue
YCKOpPEHUsI CBOOOHOTO TaicHUS"

0.5
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70

71

72

73

74

75

76

77

78

79

80

3aTyxaromue Kojiebanus. BeiHyXIeHHbIS
koneOanust. Pe3onanc

IIpeBpalenue 3HEpruu npu
Kos1e0aTeIbHOM JABMXKEHUN

VYpoxk-uccnenosanue "IIposepka
HE3aBUCHMOCTH Iepuojia KojaeOaHui
rpy3a, NOJBEIICHHOTO K JIEHTE, OT MacChl
rpysa"

MexaH1uecKue BOJIHBI: IPOJOIbHbBIE U
HoTnepeyHble

CBoiicTBa MeXaHWYECKUX BOJH. J[TnHA
BOJIHBI M CKOPOCTb €€ pacipOCTPaHEHUs
Ypok-uccnenoBanue "Habmonenue
uHTEepPEpeHINN U TU(PAKIIMK BOJH HA
MMOBEPXHOCTH BOABI"
VYpok-koHpepeHuus "MexaHnueckue

BOJIHBI B TBEpIOM Teie. CelicMuueckue
BOJIHBI"

3ByK. PacnipocTpaneHnue u oTpakeHue
3ByKa

Pemenue 3amau mo reme "3ByK"
VYpok-ucciaenoBanue
"OKCIIEpUMEHTAIBHOE ONIPEAEICHUE
I'PaHUL] YaCTOTHI CIBIIINMBIX 3BYKOBBIX
KosieOaHui"

I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHUYECKHI pe30HaHC.

VYpoxk-uccnenosanue "Habmonenue u
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86

87

88

89

90

91

92

93

00BSICHEHHE aKyCTHYECKOTO pe3oHaHca"
WNudpasByk u ynprpa3Byk. Kondepenmms
"Hcnonp30BaHue yapTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTHsIX"
DIEeKTPOMAarHuTHOE MOJIE U
AJIEKTPOMArHUTHBIE BOJIHBI

CBoiiCTBA 2JIEKTPOMArHUTHBIX BOJTH
Ypok-konpepenmus "llkana
AJIEKTPOMArHUTHBIX BOJIH. Mcnonb3oBanue
AIIEKTPOMAarHUTHBIX BOJIH JJIsl COTOBOM
cBsa3u. Paguonoxanus. Kocmuueckas cBs3b
"

Pemenue 3a1a4y Ha onpeeeHne YacTOThI
U JUIMHBI 3JIEKTPOMArHUTHON BOJIHBI
DJIEKTpOMarHuTHasl Ipupoja CBETa.
CkopocTts cBeTa

BonHoBEBIE CBOMICTBA CBETA:
uHTEephEepeHIHs U AU(PAKITHS

JlyueBas MoziesIb CBETA U TEOMETPUYECKAS
ontuka. MictouHukH cBera
[IpamonnHetHOE pacIpOCTpaHEHKE CBETA.
3atmenust Connua u JIyHbl

3akoH oTpaxeHus cera. [lnockoe 3epkano
[TocTpoenue n300paxeHHit,
c(hOpMHUPOBAHHBIX 3€PKATIOM
[Ipenomnenue cBeta. 3aKOH MPETOMIICHUS
ceera. [lonHoe oTpakeHue cpera.

JlaGopatopnas pabora "HccnenoBanue



3aBUCHUMOCTH yTJia IPEIOMJICHHS OT yTJia
MaJIeHUsT CBETOBOTO JIyya Ha TPAHHUIIC
«BO3yX-CTEKIION"

VYpoxk-uccienosanue "AHanu3 u
00BsICHEHNE ONTHYECKOI0 MUpaxka"

94

VYpoxk-koHpepenuus "Vcnonbp3zoBanue
95 IIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONTHKOBOJOKOHHAS CBS3b"

96 JIun3za, xon nyuel B IUH3E
97 dopmyia TOHKOH JIMH3bI

JlaGopaTopHnas pabora "OnpezneneHue
98 (OKYCHOTO PACCTOSIHUSL M OTITHUECKON
CHJIBI coOuparomeit TuH3b"

[Tomyuenne n300paskeHHI C ITOMOIIBIO

99 . N
coOuparoIiel U paccenBaroIIeH JIMH3

Ypok-konpepenmus "IpuHmmn neiicTBus
100 ONTUYECKUX MPUOOPOB (MUKPOCKOTI,
Teneckor, ¢oroanmnapar)"

101 I'na3 kak onTuyeckas CUCTEMA.
bnn3opyKoCTh U JaNbHO30PKOCTh

Pa3noxxenune 6eoro ceeta B CIEKTP.
102 Oneitel HetoTona. Cnoxenue
CIEKTpalIbHBIX 1[BeTOB. [lucnepcus cera

Ypoxk-npaktukym "HaGnronenue u
00BSICHEHUE OMBITOB IO PA3I0KEHHUIO

103
oenoro cBera B criekTp. [lomydenue 6enoro

LIBETA MPU CJIOKEHUHU LBETOB"

104 OmnwiTel Pesepdopaa u mranerapHas



MOJ€EIb aTOMa

105 IToctynatel bopa. Moaens aroma bopa.
Hcnyckanue u MOIIONIEHUE CBETa aTOMOM.

106 KBantbl. JInHeiuaTbie CIEKTPhI
VYpok-npaktukyMm "Habmonenue

107 CIUIOIIHBIX U JTUHEWYATBIX CIIEKTPOB
W3JIYYEHHS U UCITyCKaHuA"

108 PamnoaktuBHOCTE. Anb(da-, 6era- u

raMma-us3jIy4CHHUA

Crpoenune atoMHOrO snpa. Hykionnas
MOJIeTIb aTOMHOTO sJIpa

109

110 PannoaxtuBHbIe peBpanieHus. M3oronsl
111 [lepuon nomypacnana
Ypoxk-koudepennus "/leiicTBue
palMOAaKTUBHBIX U3JTy4YE€HHH Ha )KUBbIE

OpraHu3MBl. 3alUTa OT PaAHOaKTUBHOIO
n3nyyeHus"

112

113 SnepHble peakuu. 3aKOHbI COXpPAaHEHUS
3apsA0BOr0 U MaCCOBOTO YHCET

114 SHGPFI/IH CBA3U ATOMHBIX AOCP. CBs13b

MacCChI 1 SHCPIrun

Pemenue 3amad no reme "SAnepHeie

115 "
peakuuu. DHeprus cBsi3u

116 Peakium cuHTe3a U AETICHUS SACP.
HcTtounuku sHeprun ConHIa U 3BE3]

VYpoxk-koHpepenuus "AnepHas
117 HHEPreTUKa. DKOJOTHUECKUE MPOOIIEMBbI
A1epHON SHEPreTUKH"



118

119

120

121

122

123

124

125

126

127

128

129

[ToaroToBKa K KOHTPOJIBHOM paboTe MO
teme "Konebanusa u BoiHBL. CBETOBBIE U
KBAaHTOBEIE ABiIeHUA"

Kontponbnas padota no teme "Konebanus
1 BOJIHBL. CBETOBBIC M KBAaHTOBEIC
sIBJICHUS"

PeeHne pac4eTHBIX 110 TEME
"MexaHnueckoe IBUKeHue"

Pemenrie pacueTHBIX M Ka4€CTBEHHBIX
3azad4 mno reMme "B3aumoneiicteue ten"

Pemenre pacueTHBIX M KAUECTBEHHBIX
3a7a4 Mo TeMe "3aKOHbI COXPaHECHUS
SHEPruu U UMIyJibca"

JlaGopaTopHble pabOTHI 110 TeMe
"MexaHnuueckoe ABuxeHue"
Jlabopatopnbie pabOTHI 110 TEME
"Bzaumonerictsue tea"
Jlaboparopubie paboTsl 1o Teme "IIpocThie
MEXaHU3MBbI"

Perenre pacueTHBIX M KAU€CTBEHHBIX
3aja4 o teme "Temnossle mponeccs”
Pemenrie pacueTHBIX M Ka4€CTBEHHBIX
3azad4 1o reMme "BiaaxHocTs"

PGIHGHI/IG pacqume U KAYCCTBCHHBIX
3agad4 1mo teme "KIIJ[ TemioBeIx
nBurareiei"

PGIJ_IGHI/IG paC‘IeTHBIX N KAYCCTBCHHBIX
3a7a4 1o TeMe "3aKOHBI ITOCTOSHHOTO



130

131

132

133

134

135

136

TOKA"

Permenre pacueTHBIX M KAU€CTBEHHBIX
3ana4d o reme "KIIJI anexTpoycranoBok"
JlabopaTtopHnbie paboThI 10 TemMe "3aKOHBI
IMOCTOSTHHOTO TOoKa"

JlabopatopHbie pabOTHI IO TEME
"CBeTOBBIC ABICHUS"

Pab6ota ¢ TekcTaMu 110 TeMe "3aKOHBI
COXpaHEHHUs B MEXaHHKe"

Pa6oTa ¢ Texctamu o TeMe "Kose0anusa u
BOJIHBI"

PabGota ¢ Texctamu o TeMe "CBeTOBBIC
siBiIeHus"

Pa6ota ¢ Tekcramu o TeMe "KBanroBas u
saaepHas pusuka'

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

24.5



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI V11 YYHEHUKA

» ®usuka, 7 knacc/ [leperimkun .M., BanoB A.U., AkiinonepHOoe 00111eCTBO
«M3parenscTBO «IIpocBemienne»

» dusuka, 8 knacc/ [lepeimkun .M., IBanoB A.U., AKIMOHEpHOE OOIIIECTBO
«3narensctBO «lIpocBenienre»

» dusuka, 9 knacc/ [lepeimkun .M., I'ytauk E.M., UBanoB A.U., [lerpoBa

M.A., Axuinonepnoe obmectBo «M3natensctBo «IIpocBemnienne»

METOANYECKHUE MATEPHUAJIBI 111 YYUTEJIA

» dusuka, 7 knacc/ [epeimkun .M., IBanoB A.U., AKiMOHEpHOE 00IIIECTBO
«3narensctBo «IIpocBemenune

» dusuka, 8 knacc/ [lepeimkun .M., BanoB A.W., AKIMOHEpHOE OOIIIECTBO
«3narenscrBo «lIpocsemenue»

» ®usuka, 9 knace/ [epoimkun U.M., I'yrauk E.M., UBanoB A.U., [lerpoBa

M.A., Akiimonepnoe odiectBo «M3aarensctBo «IIpocsenienuer

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HOC Mos mikona



MHTEPHET

https://os.mipt.ru/#/phys/ - DU3TEX PETUOHAM
http://class-fizika.narod.ru/ - Knaccuas ¢usuka
http://school-collection.edu.ru - Iludpossie 00pa3oBaTesibHbIE pECYPCHI
www.fipi.ru - ®I'BHY "®enepanbHblii MHCTUTYT MEJArOrHYECKUX
u3mMepeHui'”

http://www.fizika.ru - Kiny0 mist yuureneit pusuku, ygamumxcs 7-9 kiiaccoB u

UX POJOUTENEH



