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MNOACHUTEJIbBHASA 3AIINCKA

[Tporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO OOIIET0 0Opa30BaHMS COCTaBJICHA Ha OCHOBE
MOJIOKEHUH M TpeOOBaHMII K pe3yiabTaTaM OCBOCHHS Ha YriayOJIEHHOM YpOBHE OCHOBHOM
oOpa3zoBarensHOU mporpaMmel, npeacrapieHHbXx B DI'OC 000, a takke ¢ yuétoMm deaeparbHON
paboueii mporpammsl Bocriutanus U Konuenuuu npenoaaBanus yaeOHOro npeamera «Dusmkay.

CopepxaHue mnporpammbl MO (PU3MKE HaAINpaBIEHO HA YJIOBJIETBOPEHHE IIOBBIIIEHHBIX
3aMpocoB O0yYaIOUIUXCs, CTPEMALINXCs K Oosee riy0OKOMYy OCBOEHHUIO (DM3MUYECKUX 3HAHWM, U Ha
(dbopMHpOBaHHE €CTECTBEHHO-HAYYHOH TPaMOTHOCTH oOydaromuxcs. B mporpamme mo ¢usnke
YUUTBHIBAIOTCS BO3MOXKHOCTH Yy4eOHOro mpeamera B peanusauuud Tpeboanuit @I'OC OO0 k
IUIAHUPYEMBIM ~ JIMYHOCTHBIM M METalnpeiIMEeTHBIM  pe3yiapTaraM OOy4eHHs, a TaKKe
MEXIMPEIMETHBIE CBA3H €CTECTBEHHO-HAYUHBIX YU€OHBIX MPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIIET0O
oOpa3oBaHwUs.

[IporpamMMa mo ¢u3uKe ycTaHABIMBACT paclpeaelieHue ydyeOHOro marepuana Mo Toiam
oOydyenus (IO KiaccaM), TMpeyiaraeT MPUMEPHYI0 IIOCIEJOBATEIBHOCTh HW3YYEHHS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COJIEP)KaHUs U y4&Te BO3PACTHBIX OCOOEHHOCTEMH
00yJaromuXxCsl.

OuzukKa SBISETCS CHUCTEMOOOPA3yIOIIUM JUISl €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
IIOCKOJIbKY (DPM3MYECKUE 3aKOHBI JIEKAaT B OCHOBE IPOLIECCOB U SIBJICHHUM, M3y4aeMbIX XUMHEH,
Oouosorueit, actpoHomueil U Qusuveckor reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTHHY MHpa, MPEJOCTaBIsACT HauOoiee sICHble O0pa3lbl NPUMEHEHHS HAaydYHOTO METo/a
MO3HAHUS, TO €CTh CIIOCO0a MOTYUYEeHHs IOCTOBEPHBIX 3HAHUIT O MUpE.

OnHa W3 THaBHBIX 3a1a4 (U3HYECKOro 0O0pa3oBaHUS B CTPYKType OOIIero oOpa3oBaHUS
COCTOMT B (OPMHpPOBAHUU €CTECTBEHHO-HAyYHOH TIpaMOTHOCTM W UHTEpeca K Hayke Yy
00yJaromuXxcsl.

W3yuenne ¢uukun Ha yrayOiaEHHOM ypOBHE IMIpEAIoyiaraeT YBEPEHHOE BIAJCHHE
CJIEYIOIUMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLUIMMHI €CTECTBEHHOHAYYHYIO PAMOTHOCTb!

HAy4YHO OOBSICHSTDH SBIICHUS;

OLIEHUBATh U TIOHUMATh 0COOEHHOCTH HAYYHOTO MCCIICIOBAHHUS;

UHTEPIPETUPOBATh JaHHBIE W HCIIOJIB30BaTh HAYYHBIE JOKA3aTeNbCTBA JJIs IMOJTYYECHUS
BBIBOJIOB.

lenn wusydyenuss (U3MKKM HA YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHUS OMpPENEICHbI B
Konuenmumn npenoaaBanust yueOHoro mnpenmera «®Pusnka» B 00pa30BaTEIbHBIX OpraHU3alUsIX
Poccuiickoit @eneparuy, peaqu3yIONIMX OCHOBHBIE 0O0IIe00pa3oBaTeiIbHble MPOrPaMMBL,
yTBepkAEHHOW pemieHueM Kosutermn MunucreperBa npocsenieHuss Pocculickoit denepanun
(mpotokoin ot 3 gexabps 2019 r. Ne I[TK-4BH).

Henu usyuenusn puszuku nHa yenyoaéHnom yposne:

pa3BUTHE HHTEpeca M CTPEeMJICHHMs] OOYy4alolmuXcs K HaydyHOMY H3yYEHUIO MPUPOIbI,
pa3BUTHE UX UHTEIUIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTAaBIEHUH O HAaydyHOM MeToJAe TO3HaHus W (popMHpoBaHUE
HCCIJIEIOBATEbCKOIO OTHOIIEHHUS K OKPYKAIOLUM SIBJICHUSIM;

dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KakK pe3yjbTaTa M3Y4YEHHS OCHOB CTPOCHHUSA
MaTepuu U (QyHIaMEHTAIbHBIX 3aKOHOB (DHU3HKHY;

dbopMupoBaHHe YMEHUN MPUMEHITh (U3UYECKUE 3HAHMS M HAy4dHbIC JI0Ka3aTeJIbCTBa IS
OOBSICHEHUS OKPYKAIOIIUX SIBJICHUN;

(dbopMUpOBaHUE MPEACTABICHUN O POIH (PU3UKU ISl PA3BUTHUS IPYTHX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUI;

pa3BUTHE TPEACTaBICHUNH O BO3MOXHBIX cdepax Oyaymedl mnpodeccrnoHalbHOM
NESTEeIbHOCTH, CBS3aHHOM C (U3MKOH, MOArOTOBKA K JalbHEHIIeMy OOY4YeHHIO B OSTOM
HaIpaBJICHUU;

(dbopMHpOBaHKE TOTOBHOCTH K JANbHEHIIEMY M3Y4EHHUIO (PU3UKU HA yriIyOJEHHOM YpOBHE B
paMKax COOTBETCTBYIOLIUX Mpoduieil 00ydeHus: Ha ypOBHE CPeHEro 00IIero 0opa3oBaHusl.



JlocTKeHHe S3TUX Ieliell TnporpaMMbl 1O (HU3MKE Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3zoBaHMs 00ECIIEUNBACTCS PEIICHHEM CIICAYIOUINX 3a/1a4:

npuoOpeTeHNe 3HAHWKM O JAMCKPETHOM CTPOCHUU BEINECTBA, MEXAaHMYECKHX, TEIIOBBIX,
9JIEKTPOMArHUTHBIX U KBAHTOBBIX SIBIICHUSX;

NpUOOpETEHUE YMEHUI aHAIM3UPOBATh M OOBSACHATH (U3NYECKHUE SIBJICHHS HAa OCHOBE
M3YyYEHHBIX (PU3MYECKUX 3aKOHOB U 3aKOHOMEPHOCTEHH;

OCBOCHHE METOJIOB PEIICHUS Pacu€THBIX U KAUECTBEHHBIX 3a/1a4, TPEOYIOIIMX CO3JaHHs U
WCTIOJB30BaHUST (PU3UYECKUX MOJICNICH, BKJIIOYAs TBOPUYECKHE W NPAKTUKO-OPUEHTHPOBAHHBIC
3aJ1auu;

pa3sBUTHE HCCIIEAOBATEIILCKAX YMEHUH: HAONIONATh SIBICHUS W U3MEPATh (U3NYECKHE
BEJIMYMHBI, BBIJIBUTaTh TUIIOTE3bl W TpeiaraTh SKCIEPUMEHTAIbHBIE CIOCOOBI HUX MPOBEPKH,
IUIAHUPOBaTh M TPOBOJAUTH OIBITHI, AKCIHEPUMEHTAIbHBIC HCCICJOBAHUS, AaHAJIM3UPOBATH
MOJIyYCHHBIC JJAHHBIC U JIeaTh BBIBOJIBI;

ocBoeHHE TMPUEMOB paboThl ¢ wuHpOpMammel QU3NYSCKOTO COJEP)KAHUsS, BKIFOYAS
WH(POPMAIIHIO O COBPEMEHHBIX JIOCTHKCHHUAX (U3UKU, HHTEPIIPETAIIUS U KPUTUIECKOE OLICHUBAHHE
nHpOpMAILINH;

3HaKOMCTBO CO cdepamu NpO(HECCHOHAIBLHOW JEATEIbHOCTH, CBS3aHHBIMH C (U3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAHHBIMHU Ha JOCTIKEHUSIX (PU3NIECKOIN HAYKH.

Ha u3yuenue ¢usuku (yriyOi€HHBIN ypOBEHB) HA YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUS
orBoautcs 340 dacoB: B 7 kiacce — 102 yvaca (3 gaca B Heneno), B 8 kiacce — 102 gaca (3 gaca B
Heneno), B 9 kitacce — 136 dacoB (4 yaca B HEJIENIO).



COILEPKXAHUE OBYYEHUSA
7 KJIACC

Pa3zpnen 1. ®usuka u e€ poJib B NO3HAHNH OKPY:KaI0LIero Mupa.

dusnka — Hayka O mnpupoje. SBieHHs] MPUPOJBI (PJIEMEHTHI COICP)KaHUSI, BKIIOYAIOIINE
MeXMpeaMeTHbIe CBs3u). Du3nueckue SBICHHUS: MEXaHHUYeCKHe, TEIIOBbIe, DIIEKTPUYECKHE,
MAarHUTHBIE, CBETOBbBIE, 3BYKOBBIE.

Ouznyecknue Benu4MHBL. PasmepHocTh. Enununel ¢usnueckux BenuuuH. l3mepeHue
¢usnyeckux BenuunH. JTanonbl. Gusndeckue npudopsl. Lena nenenus. [lorpemnocts n3MepeHuii.
[IpaBuia Ge3omacHoro Tpyna mpu paboTe ¢ abopaTopHbIM 00OpyAoBaHHeM. MexTyHapoaHas
cuctema eauHull. [lepeBos BHECUCTEMHBIX eAMHUI B equHuIb CH.

Kak ¢usmka u apyrue ectecTBEHHbIE HAyKH H3y4daloT MHpPUPOAY. EcTecTBEHHO-HAay4YHBIHA
METOJl TIO3HAHWs: HAOIIOJACHWE, ITIOCTAHOBKA HAYYHOI'O BOIPOCA, BBIABHIKCHHE THIIOTE3,
SKCIIEPUMEHT IO MPOBEPKE TUIOTe3, 00BsICHEHUE HabmoaeMoro siBjaeHus. Onrcanue GU3nIecKux
SIBJIEHUW C MIOMOILIBIO MOJIEJIEN.

emoncmpayuu.

MexaHudeckue, TEIIOBbIC, JIEKTPUIECKHE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE SIBJICHUSI.
duznyeckure NpuoOPsI U MPOoIeaypa MPsIMbIX U3MEPEHUN aHAIOTOBBIM U IU(POBBIM TPUOOPOM.

Jlabopamopuwie pabomost u onvimol.

Omnpenenenre UEHbI JeNIeHUs KAl K3MEPUTEIHLHOTO MPHOopa.

N3mepenue paccTossHUAMN.

N3mepenue mioniaan u 00béMa. MeTo | najieTky.

N3mepenue BpeMeHHU.

N3mepenune o0bEMa KUIKOCTH U TBEPIOTO TEa.

Ompenenenue pa3MepoB Majbix Ted. MeTos psioB.

[IpoBeaeHue uccienoBaHusi MO MPOBEPKE TUIOTE3bl: JAIBHOCTh IMOJETA IMIAPUKA, IMYILIEHHOTO
TOPU30HTAIBLHO, TEM OO0JIbIIE, YeM OOJIbIIIe BHICOTA ITyCKa.

Pa3znen 2. [lepBoHayanbHble CBeIEHUS 0 CTPOEHHUHU BellleCTBA.

CrtpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl U Macchl. ONBITHI, JTI0KA3bIBAIOIINE
JUCKPETHOE CTPOEHUE BEILIECTBA.

JIBmxkenue wyacTul, BemiecTBa. CBS3b CKOPOCTH JBMIXKEHHUS YaCTHI[ C TEeMIEPaTypoi.
BbpoynoBckoe nBuxkenue. [Juddysus. BzaumopeiicTBue uacTUIl BelIECTBA: MPUTSDKEHUE W
OTTAJIKUBaHUE.

ArperatHble  COCTOSHMSI ~ BEIIECTBA: CTPOECHHME Ta30B, IKUIAKOCTEH U TBEPABIX
(KpuCTaUNIMYECKUX) Tel. B3auMOCBSI3b MEXJy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHhIX COCTOSIHUM BOBI.

Hemoncmpayuu.

Habmtoienne 6poyHOBCKOTO IBUKEHUSI.

Ha6monenue nuddysum.

Habmonienue siBiaeHuii, 00bACHAIOMUXCSA MPUTSHKEHUEM WIIM OTTaJIKUBAHUEM YaCTHUIl BEIIECTBA.
Jlabopamopuwie pabomost u onvimel.

Onenka aAuaMerpa aToMa METOAOM PsIIOB (¢ UcTiob30BaHueM (oTorpaduii).

OnBITHI 10 HAOTIOJCHUIO TEILUIOBOTO PACIIUPECHIS Ta30B.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSKCHHUSL.

Pasnen 3. /IBuikenune u B3anuMojieiicTBue TeJl.

Mexannyeckoe nBmxenue. Ilytb u mnepememienue. PaBHOMepHOE M HEpaBHOMEpPHOE
nerxkerne. CBOOOIHOE TaJICHUE KaK MTPUMEp HepaBHOMEPHOTro JBrKeHUs Teln. CkopocTs. CpenHss
CKOPOCTb [P HEPAaBHOMEPHOM JIB)KEHHUH. Pacuér myTu 1 BpeMeHU IBUKEHUS.

I'padbvku 3aBUCHMOCTEW BEITUYHMH, ONHUCHIBAIOMIMX JBIKeHWEe. OOmue noHSATHS 00
OTHOCUTEIBLHOCTH JABMKEHUS. CI0KEeHHE CKOPOCTEN IS TeJ, IBHXKYIIUXCS MapaJuiesIbHO.

SBnenune wuHepuuu. 3aKOH HWHepUUU. B3aumopneicTBue Ten Kak NpPUYMHA H3MEHEHMS
CKOpPOCTH JBMXKEHHUs Tein. Macca kKak Mepa MHEPTHOCTHM Tella B IOCTYNATEIbHOM JIBH)KEHHH.



[TnotHOCTh BemiecTBa. CBA3h MJIOTHOCTH C KOJMYECTBOM MOJIEKYN B €QUHHIIE 00BhEMa BellecTBa.
Cwmecu u criiaBbl. [loBepXHOCTHAS 1 IMHEWHAs NIIIOTHOCTb.

Cuila Kak XxapakTepuCTUKa B3auMoencTBus Ten. Cuna ynpyroctu u 3akoH ['yka. M3mepenue
CHJIBI C ITOMOILBIO JUHAMOMETpA. SIBJIEHUE TIArOTeHUs U cuila TskecTH. Cuiia TSDKECTH Ha JPYyTHux
wianerax. Bec Tema. HeBecomocTh. CrnokeHue Cui, HANpaBiICHHBIX 10 OJHOW MPSMOIl.
PaBHogeiictByromas cui. Cuna TpeHusi. TpeHue CKOJIbXEHHUS U TPEHUE IOKOs, BS3KOE TPEHHE.
Tpenue B npupojie 1 TEXHHUKE.

Hemoncmpayuu.

Habmroienne MexaHu4ecKoro IBUKEHUS Tena.

N3mepenune ckopocTy NpsIMOIMHENHOTO ABMXKEHHUS.
Habntoienue siBjeHUsI HHEPIIUH.

HaGnronenne n3MeHeHus! CKOPOCTH MTPH B3aUMOJICHCTBHH Tell.
CpaBHeHME Macc MO B3aUMOJECHCTBUIO TEJl.

CrnosxeHue cuil, HalpaBJICHHBIX 110 OJJHOM MPSMO.

Jlabopamopusie pabomot u onvimel.

Onpenenenre CKOPOCTH paBHOMEPHOI'O JIBUYKEHUS (IIapuKa B KUIAKOCTU, MOJEIHU JIEKTPUUECKOTO
aBTOMOOWJIS U TaK Jlajee).

Omnpenenenne cpeHel CKOPOCTH CKOJIBKEHHSI OpycKa WM HIapHKa 110 HAKIIOHHOM TUIOCKOCTH.
Omnpenenenue MmI0THOCTU TBEPAOTO Tea.

OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsKeHUs (JeopMaliin) IpyKUHbBI OT MPUITOKEHHON
CHUIBI.

OnbITHI, JAEMOHCTPUPYIOLIME 3aBUCUMOCTb CHUJIbl TPEHUS CKOJIBXKEHHUS OT CHJIbl JIaBJICHUS U
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBinenne TBEPABIX TeJl, KUAKOCTEH U ra3oB.

Hasnenue. Cuna nanenus. CnocoObl yMEHbIICHHS U YBEIHUEHUS AaBieHus. J[aBnenue rasa.
3aBUCUMOCTD JaBJIEHUA ra3za oT 00béMa u temmnepaTypsl. Ilepenaua naBiaeHust TBEPAbIMU TEIAMU,
KHUAKOCTAMHU U Tazamu. 3akoH [lackans. [lneBMaTnueckue MalIvHBbIL.

3aBUCUMOCTbD JIaBJICHUS JKUJKOCTH OT INIyOMHBI MOIpYKeHUA. ['uapoctatuyeckuil mapajokc.
CooOmaromuecs cocyabl. ['mapaBianueckue MexaHu3Mmbl. VIcmonb3oBaHME BBHICOKMX JaBIICHUN B
COBPEMEHHBIX TEXHOJOTHAX. Y CTPOMCTBO BOAOMPOBO/IA.

AtMocdepa 3emnn u armocdhepHoe aaBieHue. [IpUYMHBI CyIIECTBOBAHMS BO3IYIIHOM
obomoukn 3emun. OmbiT Toppuuemmn. M3mepeHue arMocepHOTO JaBICHHS. 3aBHUCHMOCTH
aTMoc(epHOro aBlIeHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! 1 u3mepenus atMocepHOro
JTaBJICHUS.

JleiicTBHe >KMIIKOCTH U ra3a Ha MOTpy>KEHHOE B HUX Teso. BeITankuBaromnias (apXxumenoBa)
cwia. 3akoH Apxumena. YcIOBHE BO3HHUKHOBEHHUS BBITAJKUBAIOIIEH (apXUMEIOBON) CHIIBL,
noarekanue. [lnaBanue ten. Boznyxomnnasanue.

Hemoncmpayuu.
3aBUCHUMOCTbD JaBJICHUS ra3a OT TEMIIEPATypBhl.

Ilepenaya 1aBaeHUS )KUIKOCTHIO U Ta30M.

CooOmiaromuecs CoCyabl.

I'mppasnnueckuii npecc.

[IposiBnenue nerictBus aTMoc(hepHOro TaBICHHUS.

Cudomn.

3aBUCHUMOCTh BBITQJIKUBAIONIEH CUJIBI OT 00BbEMa MNOTPYKEHHOW B JKUIKOCTh YacTU Tela U
IJIOTHOCTH KHUJAKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CHIIBI BECY BHITECHEHHOM KUIKOCTH.

VYcnoBue mnuaBaHus TeN: IUIaBaHUE WIM IOTPY)KEHHE TEl B 3aBUCUMOCTH OT COOTHOIIEHUS
IUIOTHOCTEH Tela U KUJIKOCTH.

Jlabopamopusie pabomost u onvimol.

HccnenoBanue 3aBUCUMMOCTH Beca Tella B BoJie OT 00bEMa MOTpyKEHHOH B JKUJIKOCTh YACTH TeTa.



OnpeneneHne BHITAIKUBAKOLIEH CUIIbL, ACHCTBYIOLIEH Ha TEJIO, HOTPYKEHHOE B KUAKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CHUJIbI, ICUCTBYIOIIECH HA TEJIO B )KUJIKOCTH, OT MACCHI
Tena.
OMnbITHL, JEMOHCTPHUPYIOIIME 3aBUCUMOCTb BBITAJKUBAIOIIECH CHJIBI, JEUCTBYIOIIEH Ha TEJNO B
KHUJKOCTH, OT 00BbEMA MOTPY>KEHHOI B KUIKOCTh YACTH T€Ja U OT IJIOTHOCTH XKHUAKOCTH.
KoncrpynpoBanue apeomerpa Wi KOHCTPYUPOBAHUE JIOJKU U ONPEAEIEHUE €€ TPy30IOABEMHOCTH.
Paznen 5. PaboTra u MOIIIHOCTB. JHEPIrHsl.
Mexanndeckast paboTa JyIsi CHJI, HalPaBJICHHBIX BJIOJIb JIMHUH TIepeMenieHusl. MOIIHOCTb.
[IpocTeie MEXaHU3MBI: pbIYar, BOPOT, OJIOK, MOJIUCIACT, HAKIOHHAS MJIO0CKOCTh, HOKHUYHBIH
MexaHu3M. MowmeHT cunbl. PaBHoBecue peruara. IIpaBuno momentos. [Ipumenenue mnpasuina
paBHOBecHsl pblyara k Osioky. «3onotoe mnpaBuwio» MexaHuku. KIIJ[ mpocThix MexaHH3MOB.
[IpocThie MexaHU3MBI B OBITY, TEXHUKE, )KUBBIX OpraHu3Max.
Mexanundeckas sHeprus. Kunernueckas v noreHuuanbHas 3Heprusi. [IpeBpaienue onHoro
BHJIa MEXAHWYECKON YHEPTUHU B JIPYroil. 3aKOH COXPAHEHHUSI U MPEBPAICHUSI YHEPTUU B MEXAHHUKE.
emoncmpayuu.
[Tpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopusie pabomot u onvimel.
HccenenoBanue ycinoBuid paBHOBECHs phlyara.
N3amepenne KIIJI HakTIOHHOM MJIOCKOCTH.
N3yuenue npaBuia peryara Jjisi OJABHXKHOTO U HETIOJABUKHOTO OJIOKOB.
Omnpenenenue KI1/] moaBu)HOTo U HEMOJBUKHOTO OJIOKA.
Onpenenenne pabOTHI CHITBI YIPYTOCTH TPU TOIBEME TPY30B MIPH TOMOIIHU TIOJIBHKHOTO OJIOKA.
N3yueHune 3akoHa COXpaHEHUSI MEXaHUYECKOM SHEPrUu.

8 KJIACC

Pa3zgen 6. TenJioBble IBJICHHUS.

OCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KUHETHYECKON TEOpPHH CTPOCHHUs BeliecTBa. Macca u
pa3Mepbl aTOMOB U MOJIeKyJd. ONBIThI, MOATBEPKAAIOIINE OCHOBHBIE MOJIOKEHUS MOJEKYJISIPHO-
KUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, XKUAKOTO W Ta3000pa3HOro0 COCTOSHUH BemiecTBa. Kpucrammudeckue u
amop¢Hbie Tena. I'padeH — HOBBIM MaTepHwall JUIsi HOBBIX TEXHOJOTHH. TEeXHOJOTHU TOydeHUs
UCKYCCTBEHHBIX anMa3oB. OObSCHEHHE CBOWMCTB ra3oB, JKUIKOCTEH M TBEPABIX TET HAa OCHOBE
MOJIO)KEHUN MOJIEKYJIIPHO-KUHETUYECKON Teopuu. [IOBEpXHOCTHOE HATSHKEHUME, CMAYMBaHHUE,
KalWUIIpHBIC SBJICHUA. TEII0BOE pacliupeHue U cyKaThue. 3aBUCHMOCTD JIaBJICHUS ra3a oT 00béma,
TeMIepaTyphl.

Temnepartypa. CBsi3b TeMmIepaTrypbl CO CPEIHEM KHUHETUYECKOW SHEpPrHel TemIoBOro
JNBH>KEHUA YacThll. TemrepaTypHble IIKAJIbI.

Buytpennsas snHeprus. CrnocoObl W3MEHEHUs BHYTPEHHEW OSHEpPruu: Temionepenada Hu
coBepuicHre paboThL. Buapl Teruionepenadn: TEIUIONPOBOIHOCTh, KOHBEKIUS, H3ITydeHUEe. Bump
TEILIONIEpEeIau B IPUPO/IE U TeXHUKE. HeoOpaTUMOCTh TEIIOBBIX MPOIECCOB.

KomuuecTBo TeIIOTHL. YelbHas TEINIOEMKOCTh BelIeCcTBa. TeIIOOOMEH U TEIIOBOE
paBHOBecue. 3akoH HproToHa-PrixMana. YpaBHeHHE TEIJIOBOTo OajiaHca.

[InaBieHue u OTBEpAECBAHUE KPHUCTAJUIMYECKHUX BEUIECTB. Y AENbHAsA TEIUIOTA IUIABJICHHS.
[TapooGpa3oBanue u koHaeHcarus. Mcnapenne. Kunenue. YaenpHas Teruiota mapooOpa3oBaHMS.
3aBUCHUMOCTh  TEMIIEPATypbl KHIICHHS OT aTMocepHOro maBieHUs. HacwllieHHBIA H
HEHACBIIICHHBIN Map. BnaxHocTh BO3ayXa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrOPaHuUs.

[Ipunnuner  pabotel  TermoBbix nBurarencii. KIIJ[ temmoBoro pasurarens. TersioBbie
JIBUTATEIIM U 3alATA OKpYX)arouien cpeapl. TernoBbie NOTEPHU B TEMIOCETSX.

3aKOH COXpaHEHHMS U MPEBPAILCHUS YHEPIMU B MEXAaHUYECKUX U TETUIOBBIX MPOIECCaXx.

Hemoncmpayuu.



Habnronenue OpoyHOBCKOTO JIBHYKEHUSL.
Ha6monenue nuddysum.
HaGntoneHue siBieHU MOBEpXHOCTHOTO HATSDKEHUS, CMAUMBaHUS M KAIMWUISIPHBIX SIBICHUH.
Habnrogenune TerioBoro pacumpeHus Tel.
V3meHeHMe AaBiaeHMs ra3a pu U3MEeHEHHH 00bEMa U HarpeBaHUM WM OXJIAXKIECHUU.
[IpaBuiia u3MepeHus TeMIEpaTyphl.
Bunel tenonepenayu.
OxJaxieHre Ipy COBEPUIEHUH PabOTHI.
HarpeBanue npu coBepiieHMH pabOThl BHEIIHUMU CUJIAMHU.
CpaBHeHHE TEMI0EMKOCTEHN pa3InYHbIX BEILECTB.
HaGnronenue kunexus.
HabnroneHne mocTosHCTBa TEMIIEpaTyphl MPH IIIaBJICHHH.
Mognenu TenaoBbIX IBUTaTENEH.
Jlabopamopuwie pabomost u onvimol.
OnbIThl IO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJISIPHOTO MIPUTSKEHUS.
OnpIThI 10 BRIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
W3mepenue teMiiepaTypsl IpH IOMOILY KUJKOCTHOIO TEPMOMETPA U AATYUKA TEMIIEPATYPHI.
OmnbITH O HAOTIOIEHUIO TEIUIOBOTO PACIIMPEHHSI Ta30B, KHUIKOCTEH M TBEPBIX TEIN.
Onpenenenue 1aBiaeHNs BO3AyXa B OaJUIOHE MINPHILIA.
HccnenoBanue 3aBHCUMOCTH JIaBJICHHUS BO3/IyXa OT ero 00bEMa U TeMITEpaTyphl.
ITpoBepka runoTessl JIMHEHHON 3aBUCHUMOCTH JJIMHBI CTOJIOMKA YKUAKOCTH B TEPMOMETPUUYECKON
TpyOKe OT TeMIepaTyphbl.
HaGntonenune m3MeHeHMs BHYTPEHHEH >HEpruu Teja B pe3yibTare Terulonepenadd M padoThl
BHEILIHUX CHUII.
HccnenoBanue sBICHUS TEMJIOOOMEHA MPU CMEIIMBAHUYU XOJIOJHON U ropsiueit BOJbI.
OmnpeneneHne KOJIWYECTBA TEIUIOTHI, ITOJYYEHHOTO BOJOW TMpPH TEIUNIOOOMEHE C HarpeTbhiM
METANINYECKUM LIWJIMHAPOM.
Omnpenenenre MOIHOCTH TEIUIOBBIX NTOTEPh (3akoH HbroToHa-Puxmana).
Onpenenenne yaeiabHON TEIUIOEMKOCTH BELECTBA.
HccnenoBanue npoiecca nCHapeHus.
OnpeneneHne OTHOCUTENIBHOMN BIIaXXHOCTU BO3yXa.
Onpenenenue yaeabHON TEIIOTHI IIABJICHUS JIbJIA.
Paznen 7. DnekTpuyeckue ¥ MArHUTHBIE SIBJIEHUS.
OnexTpuszanus Ten. JIBa poja 3JIeKTpUYecKUX 3apsa1oB. B3aumopeicTBue 3apsuKeHHBIX TE.
3axoH KyoHa.
Onexktpuueckoe mnone. Hanpsok€HHOCTh anekTpuyeckoro mnosst. IlpuHnun cynepno3unuu
JIEKTPUUYECKUX NOJIeH (Ha KaYeCTBEHHOM YPOBHE).
Hocutenu snekTpuueckux 3apsiioB. DIEeMEHTAPHBIN AIeKTpuueckuit 3apsaa. CTpoeHue aToma.
IIpoBOAHMKY, TUANEKTPUKH U NIOJYNIPOBOJHUKH. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTO 3aps/a.
DONEeKTPUYECKUH TOK. YCIIOBUS CYLIECTBOBAaHUS AJIEKTPUYECKOTO0 TOKa. McTouHMKH
IIOCTOSIHHOTO TOKa. JIeHCTBUSA 3IEKTPUYECKOro TOKa (TEIIoBO€, XMMHUYECKOE, MarHUTHOE).
DNEeKTpUUECKUN TOK B METaJlIax, )KUIAKOCTSIX U razax.
Onexrpuueckas nenb. Cuiia Toka. DJIEKTPUYECKOE HaNpsKeHUE. AMIEPMETP U BOJIBTMETD B
LENU TOCTOSHHOIO ToKa. CONpOTHUBIIEHUE IMPOBOJHUKA. YJIEIbHOE CONPOTUBICHHE BELIECTBA.
3akoHn Oma Ui ydactka unenu. IlocienoBarenbHOe M NapajuleIbHOE COEAMHEHHE IIPOBOIHMKOB.
3JIC B menu mOCTOSHHOTO ToKa. 3akoH Oma s monHoi nenu. IIpaBuna Kupxroda. Pacuér
IIPOCTBIX JIEKTPUYECKUX Leneil. HeanHeHble 271eMEeHTHI.
PaboTta 1 MOITHOCTB JEKTPUYECKOTO TOKa. 3akoH J[koynsa-Jlenma. DnekTpudeckue menu u
NOTpPeOUTENH IEKTPUIECKOi sHeprun B ObITY. KopoTkoe 3aMbIkaHMe.
[TocrossuHbie MarHuThl. B3anmoneicTBHE NOCTOSHHBIX MAarHWTOB. MaruuTHoe IIOJ€.
MaruuTtHoe nose 3eMIIM U €ro 3Ha4eHHe Ul KU3HU Ha 3emuie. OnbiT Opcerena. MaruutHoe 1nosne



anekTpudyeckoro Toka. OnbiT Ammnepa. [IpuMeHeHue 31€KTpOMarHUTOB B TexXHUKe. /[lelicTBue
MarHMTHOTO TIOJIA Ha TPOBOJHUK ¢ TOoKOoM. Cuna Ammnepa W ompejaeiieHHe e€ HalpaBJICHHS.
DNeKTpoABUTaTENlb IOCTOSIHHOTO TOKa. VCronb30BaHME 3IEKTPOJBHUIareiaeil B TEXHUUYECKHUX
YCTPOKCTBAaX U Ha TPAHCIIOPTE.

Onbitet  @apanes. SBiaeHue  snekTpoMarHuTHOM — mHaykuuu.  [lpaBuno  Jlenna.
OnekrporerepaTop. CHmocoObl MONMYYCHHS] SJICKTPUUECKONH DHEPruH. JEKTPOCTAHIIMHA HA
BO300OHOBJISIEMBIX HCTOYHUKAX HSHEPrUU. DKOJOTHYECKHE MPOOJIEMbl SHEPreTHKHU. TOIIMBHBIC
AJIEMEHTHI B AJICKTPOMOOHITH.

emoncmpayuu.

DnekTpu3aIus Tel.

JIBa poJia AEeKTPUUECKUX 3apsS0B U B3aUMOJEHCTBUE 3apsHKEHHBIX TEll.
Y CTpOoUCTBO U JEHCTBHE IEKTPOCKONA.

DNeKTpOoCTaTUYECKask NHTyKLHSL.

3aKOH COXpaHEHUs IIECKTPUUCCKUX 3aPsIO0B.

MonenupoBaHUE CUIIOBBIX JIMHUHN 3JIEKTPUUECKOTO MOJIsl C TOMOIIBIO OyMasKHBIX CYJITaHOB.
[IpoBOIHUKY U AUDIIEKTPUKH.

M cTouHMKH TOCTOSTHHOTO TOKA.

JIeNCTBUA 2IEKTPUYECKOTO TOKA.

DNEeKTpUYECKHUM TOK B KUJIKOCTH.

["a30BbIii pazpsa.

N3mepenne cuiibl TOKa aMIepMETPOM.

N3mepenue 35eKTpuuecKoro HanpsKeHUs BOJTBTMETPOM.

Peocrat u Mara3uH conpoTHUBIICHUM.

B3anmopeiicTBre NOCTOSTHHBIX MarHUTOB.

MopenupoBaHre HEBO3MOKHOCTHU PA3ECICHUS TIOJIOCOB MATHUTA.
MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OnbIT Dpcrena.

MarnuTHo€ moJjie ToKa. JJIEKTPOMarHmr.

JleficTBrE€ MarHUTHOTO OJI HAa IPOBOJIHHUK C TOKOM.
DNEeKTPOABUTATEIb TOCTOSIHHOTO TOKA.

OnbiThl Dapajes.

DNEeKTPOTeHePaTOp MOCTOSTHHOTO TOKA.

Jlabopamopuwvie pabomot u onvimel.

OnBITHI 10 HAOTIOCHHUIO JICKTPU3AIUH TEJI TIPU CONMPUKOCHOBEHUH U MHIYKIIUCH.

WccnenoBanue AeCTBUS ANEKTPUUECKOTO MOJIA HAa TPOBOJIHUKYU U IUDJIEKTPUKH.

COopka u UCIIBITAHHUE YIIEKTPUUYECKOM 1NN MTOCTOSTHHOTO TOKA.

HccnenoBanue 3aBUCHMOCTH CHUJIBI TOKA, MPOTEKAIOIIETO0 4Yepe3 PEe3UCTOp, OT HANPSIKEHUS Ha
PE3UCTOPE U COMPOTUBIICHUS PE3UCTOPA.

OnbIThL, TEMOHCTPUPYIOLIME 3aBUCHUMOCTb 3JIEKTPUUECKOIO0 CONPOTUBIIEHUS MPOBOAHUKA OT €ro
JUTHHBI, TUTOIIAU TIOTIEPEYHOTO CEUCHHS U MaTepuara.

OmnpeneneHue yiebHOr0 CONPOTUBIICHHS IPOBOAHUKA.

[IpoBepka mpaBuia CIOKEHUS HAMIPSHKEHUH TIPH IMOCTIEA0BATEIIbBHOM COSIMHEHUH ABYX PE3UCTOPOB.
[IpoBepka nmpaBuia AJis CUIIbl TOKA [IPU NAPAJIIEIIBHOM COEUHEHUU PE3UCTOPOB.

Omnpenenenue DJIC 1 BHYyTPEHHETO CONPOTUBIECHUS HCTOYHHUKA TOKA.

[TpoBepka mpasun Kupxroda.

IIpoBepka BbinoaHeHUs 3akoHa OMa IS [TOJIHOM LIETIH.

W3ydeHne BONbTAMIIEPHBIX XapaKTEPUCTUK HEJIMHEHHBIX 3JIEMEHTOB (JIaMITbl HAKAJMBAHUS WU
MIOJIYTIIPOBOIHUKOBOT'O AMOI).

Omnpenenenre pabOTHI ANIEKTPUIECKOTO TOKA, HUTYIIEr0 Yepe3 Pe3ucTop.

Ornpenenenre MOITHOCTH JIEKTPUIYECKOTO TOKA, BBIICIIEMON Ha PE3UCTOPE.

Omnpenenenue KIIJI narpeBarens.



HccnenoBanue MarHUTHOrO B3aMMOJIEHCTBHS IIOCTOSIHHBIX MAarHUTOB.

N3yyenrne MarHuTHOTO TOJISI TIOCTOSTHHBIX MarHUTOB IIPU UX 00BETMHEHUN U Pa3/ICIICHUU.
UccnenoBanue AeiCTBUA 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJICUCTBUS KATYIIKK C TOKOM U MarHuTa Ot
CHJIBI M HAIIPaBJICHUS TOKA B KATYIIKE U OT HAMUYUS (OTCYTCTBHUSA) CEpICUYHUKA B KaTYIIIKE.
N3ydeHue neicTBus MAarHUTHOTO TTOJISL HA MPOBOJHUK C TOKOM.

KonctpyupoBanue u usydeHue padoThl S71EKTPOABUTATENS.

Nsmepenne KIIJ 35iekTpoaBUraTENbHONM YCTAHOBKH.

OnbIThl MO MCCIEIOBAHUIO SIBIICHUS 3JIEKTPOMAarHUTHOM WHAYKIMU: MCCIIEJOBAaHUE HU3MEHEHUU
3HAYEHUs U HAIIPABJICHUS MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJIeHHUS.

Mexanunueckoe nBmKeHHe. MatepuanbHas Todka. CrocoObl ONMUCAaHUST MEXaHUYECKOTO
JBUOKEHMS: TaONW4HbIM, rpaduueckui, aHanutuyeckui. Cucrema orcuéra. OTHOCUTEIBHOCTb
MEXaHUYECKOIO IBUKEHHSL.

BexTopHble BeIMUYMHBI, ONEpalUd C BEKTOpaMH, IPOEKLUHMHU BekTropa. Pamuyc-BekTop
MarepualbHON TOYKH, MEPEMEIIECHHE Ha IJIOCKOCTH. PaBHOMEpHOE MNpSIMOJMHEWHOE JABUKEHUE.
HepaBHomepHOe mnpsiMoiuHeiHoe jBukeHue. CpenHssi MU MIHOBEHHAash CKOpPOCTb Tela IIpU
HEPAaBHOMEPHOM JIBUKEHUHU.

VYckopenue. PaBHOYCKOpEHHOE NPSIMOJIMHEMHOE JIBUJKEHUE. YCKOpPEHHE CBOOOIHOIrO
nageHus. Oneitel [Nanumnes.

I'paduueckass mHTEpHpETaUS YCKOPEHHS, CKOPOCTH, MPOHIEHHOTO MyTH W MEepeMeIleHUs
JUTSL IPSIMOJIMHENHOTO JIBUKEHUS.

JIBu>keHUe Tena, OpOILIEHHOT0 MO/ YTJIOM K TOPU30HTY.

JIBrKeHHEe 1O OKPYXHOCTH. JIMHENHas CKOpOCTb, YIrjoBasi CKOPOCTb, MEPUOJ U YacTOTa
oOpamieHus Mpu paBHOMEPHOM JIBUKEHHUHU IO OKPY)KHOCTH. CKOPOCTh M YCKOPEHHE MPH IBHKCHUN
10 OKPYHOCTH.

Bexrop cuibl. PaBHOAEHCTBYOIIAs CHIIA.

[TepBriii 3akoH HerloTona. Btopoit 3akon Hprorona. Tperuit 3axkoH Herotona. Ilpunumn
CYIIEPIIO3HUIINY CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHusi: Cuiia TPEHHsI CKOJIbKEHUS, CUjla TPEHUS MOKOs,
apyrue Buibl TpeHus. KoappuuueHnT tpenus.

JIBrKeHue Tel MO OKPYKHOCTHU MO/ IEHCTBUEM HECKOJIBKUX CHIL

3axoH bepHymin u noabéMHas cuiia Kpbula. CoBpeMEHHbIE JIeTaTebHbIE anmapaThl, Cy/1a Ha
MOJIBOJHBIX KPBUIbSAX, AHTUKPBIIO HA CKOPOCTHBIX aBTOMOOMIIAX. J[BIKeHHE Mmoe3a Ha MarHUTHOM
MTOAYLIKE.

Cuila TSKECTU M 3aKOH BCEMUPHOrO TATOTEHUs. J[BUXKEHUE Ten BOKPYI I'PaBUTALIMOHHOIO
neHntpa (B Tom uucie ruianet Bokpyr Comuna). IlepBas kocmudeckasi ckopoctb. HeBecoMocTs u
Meperpy3Ku.

PaBHOBecue mMatepuallbHON TOYKHU. AOCOIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tela C
3aKPEIIEHHON OChIO BpamnieHus. MoMeHT cuibl. LleHTp TsxecTH.

Nmnynec  tenma. HM3meHenune wumnynbca. HWMmnynbC cuiabl. YIOpyroe H  HEYHNPYyroe
B3aUMO/ICICTBUE. 3aKOHBI U3MEHEHUSI U COXPAHEHUS UMITYJIbca. PeakTUBHOE JIBHXKEHHE.

Mexanunueckass pabota ¥ MoOIIHOCTh. PaboTa cui TsbkecTH, ynpyroctd, TpeHus. CBsi3b
sHepruu u paboThl. lloTeHuuanbHas SHEprus Teja, MOJHATOTO HaJ TMOBEPXHOCTHIO 3EMIIH.
[lorenumanpHas dHeprus cxarod npyxkuHsl. Kunermyeckas sHeprus. TeopemMa O KMHETHYECKOU
SHEpruu. 3aKOH U3MEHEHUS U COXPAHEHUSI MEXaHUYECKON IHEPTHUH.

Hemoncmpayuu.

Habmroienne MexaHu4ecKoro IBUYKEHUS Tella OTHOCUTEIBHO Pa3HbIX Tell OTCUETA.



CpaBHeHME MMyTel W TPACKTOPUM JBUKEHUS OAHOTO U TOTO K€ Tejla OTHOCUTEIBHO Pa3HBIX Tel
oTCufTa.

N3mepenne cKkopocTy U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKEHUS.

HccnenoBanue npru3HakoB paBHOYCKOPEHHOT'O JIBUKEHHS.

Habntoienue ABMKEHUS Tella MO0 OKPYKHOCTH.

HaOmotenne MexaHW4eCKUX SIBJIICHUH, MPOUCXOIANINX B cucteMe orcuéra «Tenmexkay» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIHHO KaOuHeTa (PU3UKH.

HaGmoienne paBHOBeCHS TeJ, CBOOOAHOTO TAJCHUS, KOJICOAHWS MasTHUKA B HHEPIUATBHBIX
CUCTEMAaXx KaK MOJATBEPKACHUE PUHIIMIIA OTHOCUTEIBHOCTH.

3aBUCHUMOCTbh YCKOPEHUS TEJIa OT €r0 MACChl M JICUCTBYIONIECH HA HETO CHJIBI.

Habmtoienue paBeHcTBa CUIT IPU B3aUMO/ICWCTBUHU TEJL.

N3Menenue Beca Tena npu YCKOPEHHOM JBHKEHUU.

[lepenaua umnysnbca Mpu B3aMMOJICHCTBUH TEJl.

[TpeoOpa3oBaHus SHEPTUU TIPU B3AUMOICHCTBUH TEJ.

CoxpaHeHme UMITyJIbca MPHU a0COTIOTHO HEYIPYTOM B3aUMOCHCTBHH.

CoxpaHeHne UMIyJbca MPU YIIPYroM B3auMOICHUCTBUH.

Habntoienue peakTMBHOTO ABM)KECHUS.

CoxpaHeHue SHepruu Ipu CBOOOHOM I1a/ICHHUU.

CoxpaHeHue 3Hepruu Ipy JIBUKEHHUH TeJla 01 JEHCTBUEM MPYKUHBI.

Jlabopamopuwie pabomost u onvimol.

KonctpyrpoBanue TpakTa sl pa3roHa U JaJlbHEHIIEr0 PaBHOMEPHOIO JBUKEHHUS IIapUKa WU
TEJICKKHU.

Omnpenenenue cpenHed CKOPOCTH CKOJIBKEHHUS Opycka WIM JBUKEHHS [IapHKa MO HaKIOHHOU
IIJIOCKOCTH.

OrnpezeneHne yCKOpeHus Tena Mpyu paBHOYCKOPEHHOM JBUKEHUU 10 HAKJIOHHOM IJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBMIKEHUU 0€3 HauaabHOMN
CKOPOCTH.

[IpoBepka TruIOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBMXCHUM 0€3 HAdadbHON CKOPOCTH MYTH
OTHOCATCS KaK psiJl HEYETHBIX YHCEJI, TO BPEMEHA OJJUHAKOBBI.

HccnenoBanue NBHKEHUS Tella, OPOIMIEHHOTO MO/ YTIIOM K TOPU30HTY.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHSI OT CUJIbl HOPMAJIBHOTO JIABJICHUS.
Onpenenenne KodpUITUESHTA TPESHUS CKOJTBKCHHSL.

OnpeneneHne KECTKOCTU MPYKUHBI.

UccnenoBanue 3aBUCHUMOCTM CWJIBI YOPYTOCTH, BO3HUKAIOWIEW B TMPYXUHE, OT CTENEHU
nedpopMaIu npy>KuHsbI.

Onpenenenne pabOTHl CHIIBI TPEHUS MPU PABHOMEPHOM JBHKCHHH TEJIa 10 TOPH30HTAIBHOU
MMOBEPXHOCTH.

Onpenenenne pabOTHl CHITBI YIIPYTOCTH TIPH MOABEME Tpy3a ¢ UCTOIB30BAHUEM HEIOIBHUKHOTO U
MOJIBH>KHOTO OJIOKOB.

Pa3nen 9. Mexannueckue Kos1e0aHUS M BOJIHBI.

KonebarenbHoe aBmxkeHue. OCHOBHBIE XapaKTEPUCTHKU KoJeOaHUWiIl: Tepuoj, dYacToTa,
ammuintyna. ['apmonuueckue kosjedaHus. 3aryxaromue kojeObaHus. BblHyXJIeHHbIE KOJeOaHUS.
Pe3onanc.

MareMaTHUeCKUil U TPYKUHHBIA MasTHUKH. [IpeBpaiieHne sSHEpruH NpU KoyedaTeabHOM
JBUKEHUH.

Mexanundeckue BoJIHBIL. [IponoiabHbie U nonepednbie BoJHbI. CBOMCTBA MEXaHUUYECKUX BOJIH:
untepdepenusa u nudpakuus. J[muHa BOJTHBI U CKOPOCTHh €€ pacmpocTpaHeHus. MexaHuueckue
BOJIHBI B TBEPJIOM T€JI€, CEICMUYECKUE BOJIHBI.

3ByK. PacnpocTpanenue u oTpaxkeHue 3Byka. [ poMKOCTh 3ByKa U BbICOTa TOHA. Pe3oHaHC B
akyctuke. IHpa3Byk u ynbTpa3ByK. Mcnonas30BaHue yIbTpa3Byka B COBPEMEHHBIX TEXHOJIOTHSIX.

emoncmpayuu.



Habmonenue xonebanuii Te moj 1eHCTBUEM CHIIbI TSXKECTH U CUJIBI YIIPYTOCTH.
HaGurotenne xoyiebanuii rpy3a Ha HUTH U Ha TIPYKHHE.
Habmtoienne BeIHYX/I€HHBIX KOJIe0aHUM U pe30HaHca.
PacnipocTpanenue npooibHBIX U MTONEPEUYHBIX BOJIH (HA MOJIETIN).
Ha6monenue untepdepeHnu u AUQPPaKkiui BOJIH Ha TOBEPXHOCTH BOJIBI.
HaGroienre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKycTHYECKUI pe30HaHC.
Jlabopamopuwie pabomost u onvimol.
Omnpenenenre 4acTOThl U Meproia KoiueOaHUu MaTeMaTUYeCKOr0 MasTHHKA.
Omnpenenenne 9acTOTHI U MEPHOAA KOIeOaHUH PY>KUHHOTO MasTHUKA.
HccnenoBanue 3aBUCUMOCTH Tiepuoa KojeOaHui rpy3a Ha HUTH OT JJIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH NIepUoa KoJeOaHUi NPy>KMHHOIO MasiTHUKA OT Macchl rpysa.
[TpoBepka HE3aBHUCUMOCTH Mepro/ia KoyebaHuil rpy3a, MOABEHICHHOIO K JIEHTE, OT MacChl rpy3a.
OMBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh MEPHO/Ia KOJeOaHUN MPYKUHHOTO MATHUKA OT MAcCChI
rpy3a 1 )KECTKOCTU MPYKUHBI.
N3mepenue yckopeHust CBOOOHOTO MaJICHHUSL.

Pa3pnen 10. DjekTpoMarHuTHOE 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMArHuTHOE TMOJie. DJIEKTPOMArHUTHbIE BOTHBI. CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH.
[lIxana 31eKTpOMarHUTHBIX BOJH. VCMOIB30BaHME AJIEKTPOMATHUTHBIX BOJIH JJISI COTOBOW CBSI3H.
Pannonokanus. Kocmuueckast CBs3b.

OnekrpomaruuTHass mnpupoaa cBera. CkopocTb cBeTra. BonHOBBIE CcBOMCTBa CBeTa:
uHTepdepeHius u nudpakius.

emoncmpayuu.

CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.
HNutepdhepennus u qudpakius cBera.

Jlabopamopuwie pabomost u onvimol.

W3ydeHne cBONCTB 3JIEKTPOMAarHUTHBIX BOJH C MTOMOIILI0 MOOUIBHOTO TenedoHa.
[IpoBeaeHue onbITOB 10 HAOIOICHUIO UHTEp(EepeHInH U TU(PAKIIIHI CBETA.

Pazgen 11. CBeroBbIe ABJICHUA.

JlyyeBass Mojenp cBeTra W reoMerpuueckas ontuka. Mcrounuku csera. [IpsmonuHeitHoe
pacnpoctpaHenue cBera. 3atmeHus: Connua u Jlynsl. Otpaxkenue cera. [lmockoe 3epkano. 3akoH
otpaxxenus ceera. [loctpoenne nzobpaxeHuit, ChOpMUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBera. 3akoH npenomiieHus ceera. [lonHoe oTpaxkenue cBera. Mcnonb3oBanue
MTOJTHOT'O OTPAKEHHS B ONITHUYECKUX CBETOBOJIAX, ONTOBOJIOKOHHAS CBSI3b.

Jlunza, xom nyueit B nmH3e. Dopmyna ToHkoW smH3BL IlocTpoeHue wu300pakeHUH,
chOpMHUPOBAHHBIX TOHKOH TMH30M. OnTHYECKas cuctemMa goroanmnapara, MUKPOCKOIIA U TEJIECKOIa.
I'na3, kak ontuyeckas cucrema. biM3opykocTh U JanbHO30PKOCTb.

Pasnoxxenue Oenoro ceera B cnektp. OnbiTel HetoToHa. ClloKeHHE CIIEKTPalIbHBIX I[BETOB.
Jucnepcus cera.

Hemoncmpayuu.

[IpsiMonrHETHOE pacpOCTPaHEHUE CBETA.
OTtpaxxeHue cBera.

[Tonydenue n300pakeHuii B IMJIOCKOM 3epKaje.
IIpenomnenue ceera.

Ontuueckuil CBETOBOJI,.

Xon myueit B cobuparoei JInH3e.

XoJ nyden B pacCEeUBArOLLEH JIMH3E.
[Tonyuyenne n300paxeHU ¢ TOMOIIBIO JINH3.
[Tpunnun neiicTBus gporoanmnapaTa, MUKPOCKOIA U TEJIECKOIA.
Mopens rnasa.

Pasnoxxenue 6enoro cBera B CIIEKT.



[Tomyyenue 6e10ro cBeTa MpHU CIIOKEHUH CBETa Pa3HbIX LIBETOB.
Jlabopamopuwie pabomost u onvimol.
HccnenoBanue 3aBUCUMOCTH yTjla OTPaXKEHUsI CBETOBOIO JIyda OT yIJla HaJleHusl.
W3yuenue cBOMCTB N300paskeHHsI B INIOCKOM 3€pKaie.
HccnenoBanue 3aBUCHUMOCTH yIJla MPEOMJICHUS OT yrja MaJieHHs CBETOBOI'O Jy4a Ha IpaHMIe
«BO3J1yX—CTEKJIO».
[Tony4yenue n300paxkeHUH ¢ MOMOLIbIO COOMPAIOLIECH JTHH3BI.
Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOMN CHIIBI COOMPATOIIEH JINH3HL.
OmnbITHI IO PA3I0KEHUIO OEJIOro CBETa B CHEKTP.
OMnBITH IO BOCIIPHUATHIO IIBETA IPEAMETOB MPH WX HAOIOJCHUN Yepe3 IBETOBBIE (PHIIBTPHIL.

Pa3zgen 12. KBanroBble siBJeHMS.

OmneiTel Pezeppopaa u nnanerapHas monenb atomMa. Mogens aroma bopa. HMcnyckanue u
noryoieHue ceera aromoM. Kpantel. JInneiiuaTsie CIeKTphI.

PamnoaktuBHOCTE. Anbda-, Oeta- u ramma-uznydeHus. CTpOCHHE aTOMHOIO sIpa.
HyknonHas Mopenb aTtomMHoro sapa. HM3oromel. PanmoaktuBHble mnpeBpamienus. Ilepuon
royypacnaza aTrOMHBIX saep. JlelicTBHe paaMOaKTUBHBIX M3JyYEHHM HaA JKHUBBIC OPIaHU3MBI.
3ammra oT paJuoaKTUBHOTO U3Iy4YEHHUS.

SnepHble peakuuu. 3aKOHbI COXPAaHEHUS 3apsiI0BOIO M MAacCOBOI'O YMCEN. DHEprusi CBA3M
aToMHBbIX sfep. CBs3b Macchl U 3Hepruu. Peakuuu cuHTes3a u aeneHus saep. VICTOYHMKH SHepruu
Conana u 3BE31. SlnepHas sHEpreTuka. DKOJOTHUECKUE TPOOIIEMBI SIACPHON YHEPTETHKH.

emoncmpayuu.

CrieKTphl U3JTy4yeHUs U MOTJIOIIEHNUS.

CriexTpbl pa3IMYHbIX I'a30B.

CrexTp Bozopoja.

Habmtonenue TpekoB B kamepe BuibcoHa.

Pabora cuéTurka HOHU3UPYIOMUX U3TYICHUN.

Perucrpanus usnyyeHus: IpUpoIHBIX MUHEPAIOB U MPOJYKTOB.

Jlabopamopuwie pabomost u onvimol.

HaGnroneHue criionHbIX U IMHEWYAThIX CIIEKTPOB U3ITYUECHHUS.
HccnenoBanue TpeKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI [I0 TOPMO3HOMY ITyTH (110 hoTorpadusim).
W3mepeHue painoakTUBHOTO (pOHa.

IHoBTOpHTE/ILHO-000011IAI0IIIHIT MOTYJIb.

[ToBTOpUTENBEHO-00001IAIONMI MOY/Ib MpeIHa3HAueH UId CHUCTEMaTU3aluu U 000O0IIeHus
MPEMETHOTO COACPIKaHUSI U OMbBITA JEATEILHOCTH, TPUOOPETEHHOTO MPH M3YYEHHUU BCEro Kypca
¢u3ukn yriyOonEHHOrO YpOBHSA, a TaKKe I HOArOTOBKM K OCHOBHOMY TI'OCYAapCTBEHHOMY
9K3aMeHy 10 (U3HKe.

B npornecce u3ydeHuss 1aHHOTO MOAYJIS PEANM3YIOTCS U IOJIy4aroT JajbHEHIIee pa3BUTHE
yueOHbIe IeHCTBHS, 00ECIICUNBAIONIIE JOCTHKEHHUE MPEIMETHBIX U METAIPEAMETHBIX Pe3yJIbTaTOB
o0y4eHus, popMHUpPOBaHUE €CTECTBEHHO-HAYYHOU IPAMOTHOCTHU: OOBSCHEHHE U ONMCAHUE SBICHUN
Ha OCHOBE NIPUMEHEHUs (PU3NUECKUX 3HAHUH, UCCIEA0BATENbCKUE AEUCTBUS (BbIIBH)KEHHUE THIIOTES,
[IOCTAHOBKA LIEJIM U IJIAHUPOBAHUE UCCIIEJOBAHUS, aHAIN3 JAaHHBIX U I10JIyY€HUE BHIBOJIOB).

[IpennoururenbHON GOPMOI OCBOEHUSI MOAYIIS SIBIISIETCSA MPAKTUKYM, [IPOrpaMMa KOTOpPOTro
BKJIIOYAET:

pelIeHne 3a/1a4, OTHOCSIIUXCS K pa3IMYHbIM pa3zesiaM U TeMaM Kypca (U3HUKH, B TOM YHCIe
3aJja4, MHTEIPUPYIOIUX COJIEpKAHUE PA3HBIX Pa3JIeNIOB;

BBITIOJIHEHUE J1a0OpPaTOPHBIX pabOT M OMBITOB (BKIIIOYAst pabOTHI W OMBITHI U3 TEpeUHe K
pa3zenaM Kypca) B YCIOBHSX CaMOCTOSATENBHOIO IUIAHUPOBAHUS IPOBEACHUS HCCIICAOBAHUS,
BbIOOpa 1 000CHOBaHMS METOa U3MEPEHHUS BEIIMYHH, COOPKU IKCTIEPUMEHTAIBHOW yCTaHOBKH;

BBINOJIHEHUE NMPOOJIEMHBIX 33/1aHUI NMPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa (3alaHus 10
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH), B TOM YHCJIE 3aJJaHUI C MEXIPEIMETHBIM COJIEPIKAHUEM;



paboTy HajJ TPYNIIOBBIMH WJIM WHIUBHUIYaTbHBIMU MIPOSKTAMH, CBSI3aHHBIMH C COAEPKaHHEM
Kypca pU3UKH.

M3y4eHne mNOBTOPHUTENHFHO-0000MIAIONIETO0 MOIYJISI MOXKET 3aKaHUMBATHCS MHPOBEICHUEM
JMarHOCTUYECKON paboThI 3a Kype GHU3HUKH yriIyOJIEHHOTO yPOBHS, BKIIOYAIONIECH 3aJaHNsl PA3HOTO
YPOBHSI CIIO)KHOCTH. Pe3ynbTaThl BBIOJHEHUS JAWATHOCTHYECKOH pabOThl MOTYT IIOKa3bIBaTh
CTENEHb TOTOBHOCTH OOYyYalOMIMXCsl K OCHOBHOMY TOCYIApCTBEHHOMY JK3aMEHy IO (H3HKe, a
TaK)Xe CBHJIETEILCTBOBATh O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAY4YHOW TPAMOTHOCTH.



INDIAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA IIPOITPAMMLBI 110 OU3UKE HA
YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OEPA3OBAHIA

HSy‘leHI/IC (1)I/IBI/IKI/I Ha YPOBHC OCHOBHOI'O O6H_ICFO 06pa30BaH1/151 HaIpaBJICHO HAa HOCTUKCHHC
JIMYHOCTHBIX, MCTAITPCAMETHBIX U IIPCIMCETHBIX O6pa30BaT€JII)HI)IX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

B pesymbrare wu3ydeHuWss (UMK HA YpPOBHE OCHOBHOTO 0O0mEero oOpa3oBaHus Yy
oOyuatoierocst OyayT copMHUPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3YbTAThl B YACTH:
o ])nampuomuueckozo ocnumanus:

IIPOSIBJIEHUE MHTEpeca K MCTOPUM M COBPEMEHHOMY COCTOSIHHUIO POCCHMCKOM (u3nyeckoit
HAYKH;

[IEHHOCTHOE OTHOIIIEHUE K JIOCTHIKCHUSM POCCUHCKUX YIEHBIX-(DU3UKOB;
®  2)2pajxcoanckozo u 0yxo6HO-HPAGCMEEHHO20 60CRUMAHUA:

TOTOBHOCTh K aKTMBHOMY YYacTHIO B OOCYXXJIEHUM OOIIECTBEHHO 3HAYUMBIX M 3THUUYECKHX
po0JieM, CBA3aHHBIX C TPAKTUUECKUM IIPUMEHEHHEM JOCTHKEHUHN (PU3UKU;

OCO3HAHUE BAXXHOCTH MOPAIbHO-3TUYECKUX MPUHIIUIIOB B JEATEIBHOCTH YYEHOTO;

e 3)acmemuueckozo 60CRUMAHUA:

BOCIPUATHE JCTETUUYECKUX KadecTB (DU3MUECKON HayKu: €€ TapMOHHYHOIO IOCTPOECHHUS,
CTPOrOCTH, TOYHOCTH, JIJAKOHUIHOCTH;

e 4)yennocmu HAYUHO20 NOZHAHUA:

OCO3HaHHE IICHHOCTH (PHU3UYECKOW HAyKH KaK MOIIHOTO HMHCTPYMEHTa IO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUI, BaXKHEHUIIEH COCTABIISIIOLIEN KYJIbTYPHI;

OpUEHTAIlMsI B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX IMpeAcTaBlIeHUl 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IIPUPO/IBI;

pa3BUTHE HAYYHOU JTH0003HATEILHOCTH, HHTEpPECA K UCCIEA0BATEIbCKOM IeATEIbHOCTH;
®  5)dpopmuposanus Kynbmypul 300p06ba u IMOYUOHAILHO20 J1A20N0YYUA:

OCO3HAHME IEHHOCTH 0E3011aCHOTr0 00pasa KHU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BaXHOCTU TMpaBuiI O€30MacHOr0 MOBEIEHHUS Ha TPAHCIOPTE, Ha JOpOrax, ¢ SJICKTPHUUECKUM H
TEIUIOBBIM 000PYOBAaHUEM B JOMAIIHUX yCIIOBUSIX;

c(OpMUPOBAHHOCTH HABBIKA PeIIEKCHH, TPU3HAHME CBOETO MpaBa Ha OIIMOKY U TaKOTO Ke
IpaBa y Apyroro 4ejaoBeKa;
®  6)mpy006ozo eocnumanus:

aKTUBHOE y4yacTHE B DPELICHUM IMPAKTUYECKHX 3a7ad (B paMKaX CeMbH, 00pa30BaTeiIbHOM
OpraHM3aIMH, TOPOJIa, Kpasi) TEXHOJIOTHIECKON U COIMATbHON HANPaBICHHOCTH, TPEOYIOIINX B TOM
quclie ¥ PU3NYECKUX 3HAHMUIA;

HMHTEPEC K MPAKTUUECKOMY M3YYEHUIO MPOdecCuid, CBA3aHHBIX C (PU3UKOM;

e 7)IK0102U4eCKO20 60CNUMAHUA:

OpUEHTAllMsI Ha TMpUMEHeHUe (UINYECKUX 3HAHUW s pelleHus 3axad B objactu
OKPYXKAIOIIEH Cpelbl, MJIAaHUPOBAHHS IOCTYNKOB U OLIEHKH WX BO3MOXKHBIX MOCIIEICTBUM MJis
OKpY>KaroIlIel cpeibl;

OCO3HaHHUE TI100aIbHOI0 XapaKTepa 3KOJOTHYECKUX POOJIEM U IyTeH UX peleHus;

*  §S)adanmayuu K UIMEHANOUUMCA YCIA0GUAM COUUATLHOU U NPUPOOHOTL CPEObL:

MOTPEOHOCTh BO B3aUMOJICHCTBUY MIPH BBIMOJTHEHUN UCCIIEIOBAHUMN U MPOEKTOB (PU3NYECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSM JPYTHX;

MOBBILIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO e TEIbHOCTb;

MOTPEOHOCTh B ()OPMUPOBAHMHM HOBBIX 3HAHUH, YMEHHH (OPMYJTUPOBATH HJCH, MOHSITHS,
TUIOTE3bI O (PU3UUECKUX O0BEKTaX U SBICHUSIX;

OCO3HaHUE Je(PUIIUTOB COOCTBEHHBIX 3HAHUH M KOMITIETEHTHOCTEH B 001acTH (DU3HKH;

IUTAHUPOBAHKE CBOETO PA3BUTHS B MPUOOPETECHUH HOBBIX (PM3UYECKUX 3HAHMUIA,



CTpEMJICHHE aHAIM3UPOBATH U BBISBIISATH B3aMMOCBS3H MPUPOIBI, OOIIECTBA ¥ SKOHOMHKH, B
TOM YHCJIE€ C UCTIOJIb30BaHNEM (U3HYCCKUX 3HAHHMIA,

OLICHKA CBOMX JICHCTBHA C Yy4ETOM BIIMSHUS HA OKPYKAIOIIYI0 CpPEdy, BO3MOXKHBIX
rJ100aJIbHBIX OCJIEACTBUM.

METAINIPEJMETHBIE PE3YJIbTATDBI

B pesynbTare ocBoeHHS IpOrpaMMbl TI0 PU3MKE HA YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUS
y oOyuaromierocsi OyayT cQOpMHUpOBaHBI MeTalpeAMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE
MMO3HABATCIIBHBIE YHUBEPCAIbHBIC YYeOHBIC JCHCTBHS, KOMMYHUKATHUBHBIC YHHUBEPCAIbHBIC
yueOHbIe AeMCTBUSI, PETYIATUBHBIE YHUBEPCAbHbIE YUeOHbIE JCHCTBUS.

IMo3naBaTe/bHbIE YHUBeEPCAJIbHbIE YUeOHbIE el cTBUA
Ba3oBble loruyeckue geicTBus:

BBISBJISITH W XapaKTEpH30BaTh CYNICCTBEHHBIC TPU3HAKH OOBEKTOB  (SIBIICHU),
KJ1acCuUIUPOBATh UX;

BBISBJISITh 3aKOHOMEPHOCTH M TIPOTHUBOPEYHSI B paccMaTpwBacMbIX (DakTax, MaHHBIX H
HaOIIOICHUSAX, OTHOCAIINXCS K (PU3MUECKUM SIBIICHUSIM;

BBISIBJISTH IPUIUHHO-CIICJICTBEHHBIC CBSI3H IMPU U3YUYCHUN (DU3HUSCKUX SIBJICHUIA U TIPOIECCOB,
JIeNaTh BBIBOJBI C MCIOJB30BaHUEM JECAYyKTUBHBIX M MHIYKTHUBHBIX YMO3aKIIOUEHUH, BBIABUTATH
THIOTE3bI O B3AaUMOCBSI3SIX (DU3MYCCKUX BEIIMYUH;

CaMOCTOSITENIbHO BBIOMpPATh CHOCOO pelieHus y4eOHON Qu3ndeckoil 3amauu (CpaBHEHUE
HECKOJIbKUX BAapUAHTOB pEIICHHs, BHIOOp HamOoJiee MOAXOMAIIETO0 C YYETOM CaMOCTOSITEIHLHO
BBIJICTICHHBIX KPUTEPHEB).

Ba3oBble ucciegoBaTebcKue 1elCTBUS:

UCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKIII HMHCTPYMEHT TIO3HAHMS,

MPOBOJIUTH IO CaMOCTOSITEIIbHO COCTaBJICHHOMY IUJIaHY OIIBIT, HECIOXXHBIA (QU3NUECKUI
AKCIIEPUMEHT, HEOOJIbILIOE HCCTeI0BaHNe (PU3UYECKOTO SIBICHUS;

OLICHMBATh HAa NPUMEHHUMOCTh M JOCTOBEPHOCTh HH(OpMAIMIO, IONYYEHHYI0 B XOJe
WCCIIEIOBaHUS WIIM YKCIIEPUMEHTA;

CaMOCTOSITENIHO (OPMYJIHPOBATH OOOOIIEHUS W BBIBOJABI IO PE3YyJIbTaTaM IMPOBEIAEHHOTO
HaOII0/IEHUS, OTIBITA, UCCIICIOBAHMUS,

MIPOTHO3UPOBATh BO3MOXKHOE JAJIbHEHIIee pa3BUTHE (U3NYECKUX IPOLECCOB, a TaKKe
BBIIBUTATh MPEINONI0KEHUsI 00 UX PA3BUTHUHU B HOBBIX YCJIOBUAX U KOHTEKCTaX.

Pa6ora ¢ undopmanueii:

MPUMEHSTh pa3WyHble METOMbI, WHCTPYMEHTHI W 3alpochl MPU TMOHCKE U OTOOpe
MH(POPMALIUY WK TaHHBIX C YIETOM MPEI0KESHHON yueOHoM (pru3nueckoi 3a1aqn;

aHAJIM3UPOBaTh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(DOPMALIMIO Pa3TUYHBIX BUIOB
1 (GopM Ipe/ICTaBICHHUS;

OLICHUBATh HAA&KHOCTh MHGOpPMAIMU TIO0 KPUTEPUSIM, MPEATOKEHHBIM YYHUTENIEM WIH
c(OpPMyYIHPOBAHHBIM CAMOCTOSITENILHO;

CaMOCTOSITENIbHO ~BbIOMpaTh ONTHUMAaJIbHYIO (opMy TMpeacTaBieHUs HWHGOpPMaLUUd U
WJUTIOCTPUPOBATH PElIaeMbIe 3a/1a4U HECJIOKHBIMH CXEMaMH, JHArpaMMaMH, HHOU TpaduKoi U ux
KOMOUWHAIIUIMU.

KoMMyHUKaTHBHBIE YHUBEpPCcAIbHbIE YUeOHbIE 1€ CTBUS:

B Xofe oOcyxJeHus yueOHOTro mMarepuala, pe3ylbTaToB JabopaTopHbIX pabOT U MPOEKTOB
3aJaBaTh BOIIPOCHI IO CYHIECTBY OOCYX/JaeMOW TEMbl M BBICKA3bIBaTh HJIEH, HAIICJICHHBIC Ha
pelIeHre 3a1a41 U oIIepKaHue 01arokeaaTeIbHOCTH OOIEeHUS;

COIOCTABJIATH CBOM CYXACHHUS C CY)KICHHSIMH APYTrUX YYACTHUKOB JHMAJIOra, OOHApyKUBATh
pa3auyne U CXOACTBO MO3UIIHIA;

BBIP2XKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCHbMECHHBIX TEKCTaX;

MyOJMYHO MPEACTABIATh PE3YJIbTaThl BBIMOJIHEHHOTO (PU3WYECKOTO OMBITA (IKCIIEPUMEHTA,
HCCTIEI0OBaHUS, TIPOEKTA);



[IOHMMaTh U HUCMOJb30BaTh MPEUMYIIECTBA KOMAaHIHONH M WHAMBUIYyalbHOH paboThl mpu
peleH KOHKPETHOW (PU3NIECKOI TPOOIEMBL;

IIPUHUMATH LI€JIM COBMECTHOM AEATEIbHOCTH, OPraHU30BbIBaTh AECHCTBUS 110 €€ TOCTHIKEHHUIO:
pacrpenenaTs poiu, 00CYkKIaTh MPOLECCH U Pe3yIbTaThl COBMECTHON paboThl, 0000IIaTh MHEHHS
HECKOJIBKUX JIIOJEH;

BBIIIOJHATh CBOIO 4YacTh pabOThl, JOCTUIas KAaueCTBEHHOIO pe3yjbTaTa II0 CBOEMY
HAIPABJICHUIO U KOOPAVHUPYS CBOU AECUCTBHA C APYTUMU YIEHAMHU KOMAaH/IbI;

OLICHMBATh KAa4yeCTBO CBOETO BKJIaJa B OOUIMI MPOIYKT MO KPUTEPHUSAM, CAMOCTOATEIHHO
c(OpMyIMPOBAHHBIM Y4aCTHUKAMHU B3aUMOJIEHCTBUS.

PeryasiTuBHbIe yHHBepcaJlbHbIe YUeOHbIe AeliCTBUS
Camoopranmsanus:

BBISIBIISIT TTPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYalMsX, TPEOYIOIIMX Ui pEIICHUS
(bu3n4ecKrx 3HaHUM;

OpPUEHTUPOBATHCS B PA3JIMYHBIX MOAX0JaX MPUHATUS pEIIeHUN (MHAUBUAYAIbHOE, IPUHSITHE
pelleHyst B IpyIIie, IPUHATHE PEIeHUi rpynmoi);

CaMOCTOSITEJIbHO ~ COCTaBJIATh ~QJITOPUTM  pEIIeHUs (U3NYECKOM 3ajaud  WiIM  IUIaH
UCCIIEIOBAHMS C YYETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHPOBATh
IIpeAJIaracMble BapUaHThl PEIICHU;

7ienaTh BEIOOpP M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH HHTEJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYyallUU U MpeJularaTh IUIaH €€ H3MECHEHHUS,

OOBSICHATh TPUYUHBI JOCTHKEHHS (HEIOCTHIKCHHS) DPE3YJIbTAaTOB JEATEILHOCTH, /1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY;

BHOCHUTh KOPPEKTHBBI B JACATEIBHOCTH (B TOM YHCJIE B XOJ BBINOJHEHUS (HU3UYECKOTO
UCCIIEIOBAaHUSI MJIM TPOEKTAa) Ha OCHOBE HOBBIX OOCTOSTEIbCTB, H3MEHUBIIUXCS CHUTYallHi,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYTHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNIbTATa LEIH U YCIOBHUIM.

CTaBUTb c€0s1 HA MECTO JPYroro 4eJoBeKa B XOJ€ CIOpa WU JUCKYCCUU Ha HAy4YHYIO TEMY,
IIOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYyroro.

MPHU3HABATH CBOE MPABO HA OMIMOKY MPH peleHHH (PU3NIECKUX 33]ad WU B YTBEPIKICHHUAX
Ha Hay4YHbIE TEMBI U TAKOE K€ IPABO JAPYroro.

HNPEIMETHBIE PE3YJIBTATbHI
K koHiy oOyueHus ¢ 7 Kiaacce TpeAMETHbIC pe3yJbTaTbl Ha YIIIyOJCHHOM YPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH y OOYUAIOUIMXCS YMEHUN:

v/ HCTOJB30BaTh MOHATHA: DU3MUCCKUE U XUMHUYECKHE SBICHUS, HAOIIOACHHE, SKCIIEPUMEHT,
MOJIeNIb, TUIOTE3a, €AMHUIBI (PU3UYECKUX BEIWYHH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemiecTBa (TBEpHOE, JKUAKOE, Tra3000pa3HOE), MEXaHHMYeCKOe [JBH)KEHUE (paBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPHS, paBHOJACHCTBYOIAs cuil, nedopmanus (yrnpyras,
IUTACTUYECKAs ), HEBECOMOCTh, COOOIAIOIINECS COCYIbI;

v\ yBEpPEHHO pa3nuyarh sBICHUS (AupQy3us, TEIIOBOE BUKEHHE YACTHI[ BEIIECTBA,
PaBHOMEPHOE JBUKECHHE, HEPABHOMEPHOE JIBH)KEHUE, MHEPLUS, B3aUMOJICHCTBUE TEJl, PABHOBECHE
TBEPIABIX TeEN C 3aKpeIUIEHHOW OChIO0 BpalleHWs, Iepefada JaBlICHUs TBEPABIMU TeEJIaMH,
KHUJKOCTSIMU U Ta3aMy, aTMOC(EepHOE NaBJICHUE; IUIaBaHHE TeJl, MpPEBpallleHUs] MEeXaHUYEeCKOH
SHEPruM) MO OMNHMCAHMIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JIEMOHCTPUPYIOLIUX
JaHHOE (PU3UYECKOE SIBJIICHUE;

v pacrosHaBaTh NPOSBICHUE U3YYECHHBIX (DU3MUYECKHX SBJIECHHUN B OKPYKAtoIeM MUPE (B TOM
yucie GU3NUecKue SBJICHUS B IPUPOE: NPUMEPHI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B KUBOU
U HEXUBOHM IPHUPOAE, NECHCTBUE CUJI TSKECTH, TPEHUS, YIIPYTOCTU B IIPUPOJE U TEXHUKE, BIUSHUE
aTMOC(EepHOro JJaBJICHUs HA KUBOW OPraHu3M, IUIaBaHUE PbIO, ppIYard B TEJIE YEIOBEKa), IPU 3TOM



NEPEeBOIUTh MPAKTUUECKYIO 33/1ady B y4eOHYI0, BBIIEIATH CYLIECTBEHHBbIE CBOWCTBA (IIPU3HAKH)
(bU3NYECKUX SIBIICHUIA;

v/ ONHUCHIBATh W3YYCHHBIC CBOWCTBA Tel M (DU3MUYECKHE SIBJICHHS, UCIOJIB3Ys (H3UYECKUC
BEJIMYMHBI (Macca, 00bEM, TNIOTHOCTh BEIIECTBA, BPEMS, IIyTh, CPEIHSS CKOPOCTh, CHJIA YIIPYTOCTH,
cujla TSDKECTH, Bec Tela, CHila TPEeHUs, AaBJICHHE TBEPIOro Teja, JaBjleHue cTosnbda KHMIKOCTH,
BbITAJIKMBAIOIIAsl CHUJIa, MEXaHW4ecKass pabdoTa, MOIIHOCTb, IIJIEYO CHJIBI, MOMEHT CHJIBI,
KO3 (QHUIMEHT MOJIE3HOT0 JEHCTBUS MEXaHU3MOB, KMHETHUECKAs! M MOTEHLMAIbHAS 3HEPrusl), Ipu
OIHMCAaHUU MIPABWJIBHO TPAKTOBATh (PU3UUECKUI CMBICI UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAUEHUS U
eMHUILBl (U3NYECKUX BEJIMYMH, HAXOIUTb (OPMYJIbl, CBSA3BIBAIOIIME JaHHYIO (U3UYECKYIO
BEJIMYMHY C JAPYTMMHU BEIMYMHAMHU, CTPOUTH TpaUKU HM3YYEHHBIX 3aBUCHUMOCTEM (PU3NYECKUX
BEJIMYMH;

v/ XapakTepu3oBaTh CBOWMCTBA Tell, (pU3HUUYECKHE SABICHHUS W TIPOLECCHI, UCIOJB3Yys MpaBUiia
CJIO’KEHMs CWII (BOJb OJHOW mpsiMoi), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, IpaBUiIO
paBHOBecHs pbruara (0J0Ka), «30JI0TOE MPaBUIIO» MEXAHUKU, 3aKOH COXPAHEHHS] MEXaHWYEeCKOU
SHEpIUuH, IPU 3TOM JIaBaTh CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alIUCHIBATh €r0 MaTeMaTHUECKOe
BBIPAKCHUE;

v CTPOUTh TPOCThIC (PU3MUYECKHE MOJCIH PEATbHBIX OOBEKTOB, MPOIECCOB U SBICHHIA,
BBIJICJIATH TIPU 3TOM CYIIECTBEHHBIE U BTOPOCTEIICHHBIE CBOWCTBA OOBEKTOB, MPOLIECCOB, SIBICHUH,
IPUMEHATHh (PU3UYECKHE MOJENU s 00BACHEHHUS (U3NYECKUX INPOLECCOB M PELICHMs y4eOHBIX
3ajad;

v OOBSACHATH (U3UYECKUE SBICHUS, MPOIECCHl M CBOMCTBA TEN, B TOM YHCIC B KOHTEKCTE
CUTyallull MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, U peliaTh KaueCTBEHHBIE 33/1a4, B TOM 4HCIIe
TpeOyIOIe YUCIEHHOIO OLIEHUBAHMs XapaKTEPHbIX 3HAYEHUN (U3UYECKUX BEIUYUH, MPU 3TOM
BBIOMPATh aJeKBAaTHYIO (U3UYECKYI0 MOJIENb, BBIBISATh HPUYMHHO-CICJCTBEHHBIC CBSI3U U
BBICTPANUBATh JIOTHYECKYIO LIENOYKY PACCYXAECHUHN ¢ ONOpON Ha U3ydeHHbIE CBOWCTBA (PU3MUECKUX
SBIICHUH, (PU3NIECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJECIIH;

v’ pemiath pacuérHbie 3amaun (B 2—3 CUCTBHS) MO H3y4aeMbIM TeMaM Kypca (u3HKH,
BBIOMpAst aIEKBaTHYIO (PH3UYECKYIO MOJAEIb, C UCTIOIH30BAHUEM 3aKOHOB B (DOPMYJI, CBSI3BIBAIOIIIX
¢bu3nyecKkre BeIUUMHBI, 3aMChIBATh KPATKOE YCIOBUE U Pa3BEPHYTOE pEIICHUE 3aJjauH, BbISBIISAThH
HE/IOCTAIONINEe WM H30BITOYHBIE JaHHBIE, OOOCHOBBIBATH BHIOOp METOAA pEIICHHs 33/1a4H,
UCIOJIb30BaTh CIPAaBOYHBIE JaHHBIE, NMPOBOAUTH MaTeMaTHUYECKUE MPEoOpa3oBaHMsI U PACUETHI,
OLICHUBATh PEATMCTHYHOCTh MOJYYCHHOTO 3HAYCHUS (U3NYECKOH BEIWYMHBI M OIPENeNATh
pa3sMepHOCTh (GPU3NUECKOM BEIMUMHBI, TOJIyY€HHON IPU PeLIeHUH 3a/1a4H;

v pacrnosHaBarh MpoOJIeMBbl, KOTOPHIE MOXKHO PELIUTH TIPU TTIOMOIIH (HU3HIECKUX METOJOB, U
Ipe/ularaT OPUEHTUPOBOYHBIA CIIOCOO pelIeHHs, B OINUCAaHMM HCCIEI0BaHMs pPAaclo3HaBaTh
IIPOBEPSIEMOE MPEATION0KEHHUE (TUIIOTE3Y ), UHTEPIIPETUPOBATD [TOJIYYEHHBIN pe3ysbTar;

v [POBOJHTH OMBITH MO HAOTIOACHHUIO (HU3UYCCKUX SBICHUM WU (U3NYECKUX CBOWCTB TE
(muddy3usi, TEIUIOBOE pacIIMpEeHUE Ta30B, SBJICHHE WHEPLUUH, H3MEHEHHE CKOpPOCTH TIpU
B3aUMOJICHCTBUM TeJl, Iepelaya JaBJI€HUs JKUAKOCTBIO M TIa30M, IpOsIBIEHUE JeicTBUsA
aTMOC(EpHOTO JABICHHS, JCHCTBHE NPOCTHIX MEXaHH3MOB): (POPMYIHUPOBATH IPEIINOIOKECHHE
(runore3y) O BO3MOMKHBIX pe3yibTaTax HAONIOJIEHHUH, caMOCTOSTEIbHO COOMpPATh YCTAaHOBKY W3
n30BITOYHOTO Habopa 000pynoBaHus U (POPMYITHPOBATH BBIBOJIBI;

v\ [pOBOOWTH MpSMbIE W KOCBEHHbIC H3MEpEHHs (HM3UYCCKUX BEIMYUH (PACCTOSHHE,
IPOMEXYTOK BpEMEHH, Macca Tena, o0bEM Teda, Cuila, TEMIEpaTypa, IUIOTHOCTh >KUAKOCTH H
TBEPIOrO Tena, CWIa TPEHUS CKOJBXKEHHUS, JaBleHHEe BO3/yXa, BbITAJKUBAIOLIAsd CHJIA,
JCWCTBYIOMIAs HA TMOTPYKEHHOE B JKUIKOCTH TENO, KOOPPHUIMEHT MOJIE3HOTO NEHCTBHS MPOCTHIX
MEXaHU3MOB) C MCIIOJIb30BAHHEM AHAJIOTOBBIX M LU(POBBIX HNPUOOPOB, OOOCHOBBIBATH BHIOOP
MeTOoAa W3MepeHus, (PUKCHpPOBaTh TIOKa3aHUS TNPHOOPOB, HAXOAWUTH 3HAYCHHE H3MEpPsSIEMOU
BEJIMYMHBI C MMOMOIIBIO YCPEIHEHUS pEe3yJIbTaTOB CEPUM HM3MEPEHHUH M OLCHMBATh IOIPEIIHOCTh
U3MEPECHU;



v [POBOJHUTH HECIOXKHBIE SKCIECPUMEHTATbHBIC HCCIICNOBAHUS 3aBHCUMOCTEH (DU3MUECKHX
BCJINYNH (3aBI/ICI/IMOCTI/I IMIYTHU PABHOMCPHO ABMKYIICTOCA TCJIa OT BPCMCHU JABWIKCHUSA TCJIa, CHUJIbI
TPEHHUSI CKOJIBXKEHUS OT CHJIbI HOPMaJIbHOT'O JIaBJICHHUs, KauecTBa 00pabOTKU MOBEPXHOCTEH Ten U
HE3aBUCUMOCTH CWJIBI TPCHUA OT IIOIIAaAN COIMIPHUKOCHOBCHUS TCJI, CUJIbI YIIPYTOCTH OT YAJIMHCHUA
IPY>KHUHBI, BEITAJKUBAIOLIEH CHIIBI OT 00bEMA MOrpyKEHHOM YaCTH TeJa U OT INIOTHOCTHU YKUIKOCTH,
e HEe3aBUCHUMOCTH OT IUIOTHOCTH TeJa, OT IIIyOWHBI, HA KOTOPYIO MOTPYKEHO TENI0, yCIOBUH
IUTaBaHUs TeJl, YCIOBUN paBHOBECHs pblyara U OJIOKOB): COBMECTHO € yuuTeseM (opMyIHpOBaTh
3aJaqy ¥ THIIOTE3Y MCCIEOBAaHUs, CAMOCTOSTENIFHO TNIAHMPOBATH MCCIIEJOBAHUE, CAMOCTOSTEIIEHO
coOMpaTh HKCHEPUMEHTAIbHYI0 YCTAHOBKY C MCIIOJIb30BAaHHMEM MHCTPYKLHH, IPEICTaBIATh
IMMOJIYYCHHBIC 3aBUCHUMOCTHU (1)I/I3I/I‘~I€CKI/IX BCJIMUYHMH B BHJC Ta6JII/IH u Fpa(bI/IKOB, OLICHUBATh
MOTPELIHOCTH, /I€1aTh BBIBOABI 110 pe3yJbTaTaM UCCIIEI0BaHMS;

v’ cobmomarte TpaBWlia TEXHHKH OE€30IIaCHOrO Tpyaa Ipu pabore ¢ J1abopaTopHBIM
000py0BaHUEM;

v yKa3bIBaTh MPUHIMIIBI JICUCTBUs MPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI, TEPMOMET,
JMHAMOMETp, COOOLIAIONIUECS COCYybl, OapOMeTp, phlyar, MOABHXKHBIA M HEMOABMKHBINA OJIOK,
HAKJIOHHAS IJIOCKOCTB;

v/ XapakTepu30BaTh MPHUHIMIBI JCHCTBUS M3YYCHHBIX MPHOOPOB, TEXHUYECKUX YCTPOHCTB H
TEXHOJIOTHYECKUX MPOIIECCOB C OMOPOM HA X OMHUCAHUS (B TOM UYHMCIE: MOIIIUITHUKH, YCTPOHUCTBO
BOJIONPOBOJA, TUAPABIMYECKHH mpecc, CU(POH, MAaHOMETpP, BBICOTOMEp, IOPIIHEBOW HACOC,
apeoMeTp), MCIIONb3ys 3HAHUS O CBOMCTBAX (DM3MUYECKUX SIBJICHUU U HEOOXOIUMBIC (hHU3HUECKUE
3aKOHBI M 3aKOHOMEPHOCTH;

v\ HCIONb30BaTh CXEMbl W CXEMaTHYHBIE PUCYHKH H3YyYEHHBIX TEXHHYECKUX YCTPOWUCTB,
M3MEPUTENIbHBIX MPHUOOPOB U TEXHOJOTMYECKUX MPOLIECCOB MPU PEIICHUN y4eOHO-IIPAKTUYECKUX
3ajay;

v\ [OpUBOAWTH  mpuMepsl  (HAXOMUTh HWHOOPMALMIO O MpUMEpax) MPaKTHIECKOTO
HCIIOJIb30BaHUA (1)I/I3I/I‘-I€CKI/IX 3HAaHUM B HOBCGI[HGBHOﬁ KHU3HU OJIA o0OecrieueHnst 6€30I1aCHOCTH pn
oOpalieHnu ¢ npudopaMu U TEXHUYECKUMHU YCTPOMCTBaMHU, COXPAHEHUS 370pOBbs U COOIIOACHUS
HOPM 3KOJIOTHYECKOTO TIOBEACHHUS B OKPYXKAIOIIEH cpejie;

v OCyHIECTBIIATh OTOOP MCTOYHHKOB WH(popManuu (usmyeckoro cojepxanus B VHTepHeTe,
CaMOCTOSITENIbHO (OPMYJIHPYsI TOUCKOBBIA 3alpoC, Ha OCHOBE HMEIOIIUXCS 3HAHUA M IMyTEM
CPaBHEHMsI pa3IMYHBIX UCTOYHHMKOB BBIIENATH HHPOPMALIMIO, KOTOPas SBJISETCS MPOTUBOPEUMBON
WJIH MOKET OBITh HEJIOCTOBEPHOIA;

v/ HCMOJB30BaTh IpPU BHIMOJHEHUH YYEOHBIX 3aJaHUNl HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
(U3NIECKOTO CONepKAHUS, CIPABOYHBIC MAaTEPUAIbI, peCypchl ceTn VHTepHeT, BIajgeTh mpuéMaMu
KOHCIIEKTHPOBAHUs TEKCTA, IpeoOpa3zoBaHus HHPOPMALIUU U3 OAHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

v\ co3maBaTh COOCTBEHHBIE KPATKHE IMHUCHMEHHBIE W YCTHBIE COOOIIEHHWsS HA OCHOBE 2-3
MCTOYHUKOB HMH(pOpMAMM (U3UUECKOro COAEp)KaHUsA, B TOM 4YMCiIE MyOJUYHO AeiaTh KpaTKue
COOOMICHUsI O pe3ysbTaTax IPOEKTOB WM YYEOHBIX WCCIENIOBaHHUN, TNPH OSTOM TPAMOTHO
UCIOJIb30BaTh W3YyYEHHBIH MOHATUIHBIN ammapar Kypca (PU3MKH, COMPOBOXIATh BBICTYIIJICHHE
MpPE3EHTALNEN;

v\ [pu BBINOJHEHHH Y4eOHBIX IMPOEKTOB M HCCIEAOBAHHN PACIpPENeNsiTh OOS3aHHOCTH B
rpymiec B COOTBETCTBUH C IMOCTABJICHHBIMHA 3aJjadyaMiu, CIICAWTH 3a BBIITOJHCHHUEM ILJIaHA HeﬁCTBHﬁ,
aJIeKBaTHO  OLIGHMBaThb COOCTBEHHbI BKJIaJ, B  JESATEIbHOCTb TIPYIIbI, BBICTPAUBATh
KOMMYHHKAaTHUBHOC B3aHMOH€ﬁCTBH€, YUYUTBIBAsA MHCHHUEC OKPYXXAIONIUX.

K koHuy oOyueHus ¢ 8 kracce mpeIMETHbIE pe3ylbTaTbl Ha YIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH y OOYUAIOLINXCS YMEHUN:

v HCTONB30BaTh MOHATHS (Macca W pa3Mepbl MOJEKYJ, TEIUIOBOE [BHKEHHE ATOMOB H
MOJIEKYJ1, arperaTHble COCTOSHUS BEILLECTBA, KPUCTAIIINYECKHE U aMOp(HbIE TeJla, HACHILICHHBIN U
HEHACBIIEHHbIN nap, cnocoObl U3MEHEHUs BHYTPEHHEW 3HEPruu, 3JEMEHTapHbIA 3JIeKTPUUYECKUN
3apsll, NPOBOJHMKH, IIOJYNPOBOJHUKH, JUAIEKTPUKH, HCTOUYHHUKH IIOCTOSIHHOIO  TOKa,



JIEKTPUUYECKOE M MAarHUTHOE I10JIs, ONTHYECKas CHUCTEMa) U CHUMBOJIMYECKHH S3bIK (U3UKU IpU
peleHnH y4eOHbIX U MPaKTHYECKUX 3a/1ay;

v YBEPEHHO pa3jHMYaTh SBICHHUS (TEIUIOBOE pacUIMpeHHe (CKAaTHe), TEIIOBOEe PaBHOBECHE,
MOBEPXHOCTHOE HATsDKEHHE, CMayMBaHWE, KAaIWUIPHBIC SIBJICHHS, HCIIAPEHUE, KOHIACHCAIIHS,
IUTaBJICHUE, KPUCTAIN3ALMs, KUIIEHNE, CIIOCO0b! TerIonepeadn (TemnaonpoBOIHOCTb, KOHBEKIIMS,
W3IY4YEHHE), TEIUIOBBIC IMOTEPH, OJJIEKTPU3AMs TeJl, B3aHMMOACHCTBUE 3aps]OB, JCHCTBUS
JIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBUE MAarHUTOB, J€MCTBUE MAarHUTHOTO
MOJISi HA MPOBOJHUK C TOKOM) IO ONHMCAaHUIO WX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;

v pacrosHaBaTh NPOSBICHUE U3YYECHHBIX (DU3MUYECKHX SBJIECHHUN B OKPYKatoIeM MUPE (B TOM
yuciae (U3NYECKue SBICHHUS B IPUPOJE: MOBEPXHOCTHBIE M KaWUIAPHBIE SBICHUS B IPUPOJE,
KpHCTaJUIBI B IIpUpoae, nziaydeHne CoiHia, 3aMep3aHne BOJI0EMOB, MOPCKUE OpH3bl, 00pa3oBaHue
pOCBl, TyMaHa, HHEs, CHEera, J3JIEKTpUYECKUE SIBICHHMS B aTMocdepe, 3JIEKTPUUYECTBO HKHUBBIX
OpPraHU3MOB, MarHUTHOE MoJie 3eMJIH, ApEi( MOITIOCOB, POJIb MArHUTHOTO MOJS /IS JKU3HH Ha
3emiie, NOJSAPHOE CHSHME), IPU 3TOM NEPEBOAUTH MPAKTHUUECKYIO 3aJady B y4eOHYIO, BBIIEIATH
CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKN) PU3NUECKUX SBJICHUM;

v/ ONUCHIBaTh W3YYCHHBIC CBOWCTBA Tel M (DU3MUYECKHE SIBJICHHS, UCIOJIB3Ys (H3UYECKUC
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSSI SHEPTHsl, KOJIMYECTBO TEIUIOTHI, padoTa Trasa, yaeibHas
TEIUIOEMKOCTh BEIECTBA, YJelbHas TEIUIOTa IUIaBJIEHMs, yJesbHas TeIloTa MnapooOpa3oBaHus,
yleiabHAs TEIUIOTa CTOpaHMs TOIUIMBA, KOA(PQHUIMEHT MOJE3HOrO NEHCTBHUS TEIUIOBOW MAIIMHEI,
OTHOCUTEINIbHAs BJIQAXKHOCTb BO3yXa, DSJCKTPUYECKMH 3apsjl, cUiIa TOKa, HIIEKTPUUYECKOe
HaNpsDKCHHUE, CONpPOTHBICHHE NpoBogHMKa, DJIC B Ienmu MOCTOSIHHOTO TOKa, AJIEKTPHYECKOE
yJeJIbHOE CONPOTHUBICHHE BEUIECTBA, pPa0OTa U MOIIHOCTH 3JEKTPUUYECKOT0 TOKA), MPU ONUCAHUU
MPAaBUIILHO TPAKTOBATH (PU3NUECKUN CMBICI UCTIOIB3YEMBIX BEIMYMH, UX 0003HAUCHUS M €IUHUIIBI
(Gu3MYeCKUX BEJIMYMH, HAXOIUTh (OPMYJIbI, CBSA3BIBAIOLIME NAaHHYK (PU3UYECKYH BEIMUYUHY C
JAPYTUMH BEJTMYMHAMH, CTPOUTH TPAPUKHN NU3YUEHHBIX 3aBUCUMOCTEH (PM3NUECKUX BEIHUYHH;

v/ XapakTepu30BaTh CBOWCTBA TeN, (PU3UYCCKUE SBICHUS M MPOIECCHI, UCIONB3YSI OCHOBHBIC
MIOJIOKEHHUS MOJIEKYJISIPHO-KHHETHYECKOW TEOPUH CTPOCHHUS BEIIECTBA, ypPaBHEHHE TEIUIOBOTO
OanaHca, 3aKOH COXPAaHEHMs 3JIEKTPUYECKOro 3apsaa, 3akoH Kyrnona, mpuHIMI Ccyneprno3vuuu
ANIEKTPUYECKUX NojeH, 3akoH OMa 1u1s yyacTka 1enu, npasuia Kupxroda, 3akon Oma 1 HOIHOM
uenu, 3akoH Jxoyns-JIeHna, 3aKOH COXpaHEHHs SHEpPruu, MpPU 3TOM pa3iudaTh CIOBECHYIO
(OopMyYITHPOBKY 3aKOHA U €T0 MaTEMAaTUIECKOE BHIPAKCHHE;

v CTPOUTH TPOCThIC (PU3MUYECKHE MOJCIH PEATbHBIX OOBEKTOB, MPOIECCOB U SBICHHIA,
BBIJICJIATH TIPU 3TOM CYIIECTBEHHBIE U BTOPOCTEIICHHBIE CBOWCTBA OOBEKTOB, MPOLIECCOB, SIBICHUH,
IPUMEHATHh (PU3UYECKHE MOJENN s 0O0BbACHEHHUsS (U3NYECKUX NPOLECCOB M PELICHMs y4eOHBIX
3ajad;

v 00BACHATH (DM3UYECKUE SBICHUS, MPOIECCHI U CBOWCTBA TEIl, B TOM YHCIC U B KOHTEKCTE
CUTyalluid MMPaKTHKO-OPHEHTUPOBAHHOTO XapaKTepa, M peliaTh KadeCTBEHHBIC 33]]au, B TOM YUCIIe
TpeOyIole YUCIEHHOIO OLIEHMBAHMs XapaKTEPHbIX 3HAYEHUH (U3UYECKUX BEIUYUH, MPU 3TOM
BBIOMPATh aJeKBAaTHYIO (U3UYECKYI0 MOJIENb, BBIIBISATh HPUYMHHO-CICJCTBEHHBIC CBSI3U U
BBICTPANUBATh JIOTHUYECKYIO LIENOYKY PACCYXAECHUHN ¢ ONOpON Ha U3ydeHHbIE CBOWCTBA (hPU3MUECKUX
SIBIICHUH, (PU3NIECKHE 3aKOHBI, 3AaKOHOMEPHOCTH U MOJECIIH;

v/ YBEpEHHO pelaTh pacyéTHbIC 3a1auu (C Omopoil Ha 2—3 ypaBHEHUs) MO U3yYaeMbIM TEMaM
Kypca (GU3MKH, BEIOUpas aIeKBaTHYIO (PU3NIECKYIO0 MOJIEIb, C HCIIOJIB30BaHHEM 3aKOHOB U (hOpMyI,
CBSI3bIBAIOIIMX (PU3UYECKUE BEIMYUHBI, 3alUCHIBATh KPAaTKOE YCIIOBHE U Pa3BEPHYTOE pELICHUE
3aJaud, BBIBIATH HEIOCTAIONIME WM H30BITOYHBIC IaHHBIE, OOOCHOBHIBATH BHIOOp MeTO/a
peleHus 3a/1a41, UCIO0JIb30BATh CIIPABOYHBIE JJAHHbIE, IPUMEHATh METO/Ibl aHAIN3a pa3MEpHOCTEH,
UCTOJNB30BaTh  Trpaduveckue  METOAbl  pemeHHs  3ahad, TMPOBOJAUTH  MaTeMaTUYECKHE
npeoOpa3oBaHuss M pacuéThl, OLEHUBATH PEATMCTUYHOCTH MOJYYEHHOTO 3HAuYeHMs (pusnyeckon
BEJIMYMHBI M OTIPEICIATH Pa3MEPHOCTh (PH3MUECKON BETMYMHBI, TOJTyY€HHOHN NP PEIICHUH 3a]1a4H;



v’ pacrno3HaBath MpoOJIEMbI, KOTOPHIC MOKHO PEIIUThH MPU MOMOIIH (HU3UUIECKUX METOIOB, U
npeJularaT OPUEHTUPOBOYHBIA CIIOCOO pEIIeHHs, B OIMCAaHWM HCCIECIOBAaHMUS pPACIO3HABATH
IPOBEPsIEMOe MPEAIIONIOKEHUE (TUIIOTE3Y), UHTEPIPETHPOBATH MOJTYYEHHBII PE3yIIbTaT;

v\ [IPOBOJUTHL OMBITHI [0 HAOIOJEHHUIO (DU3MUECKUX SBICHUN WM (PU3UYECKUX CBOMCTB TEI
(KanmuUIsIpHBIE SIBJICHUS, 3aBUCHMOCTH JIaBIICHHS BO3/lyXa OT €ro 00bEMa u TeMIepaTypbl, CKOPOCTH
mpoiiecca OCThIBaHUA (HarpeBaHUsl) NPH M3IYYECHUU OT IIBETAa H3Iy4yarolie (IMOrJIOMaroieil)
MOBEPXHOCTH, CKOPOCTh HCIIAPEHHS BOJBI OT TEMIEPATyPhl KHUKOCTH U TUIOLIAIH €€ TIOBEPXHOCTH,
QJIEKTPHU3AMs TEJI U B3aWMOJEHCTBHE S3JICKTPUUYECKHUX 3apsiiOB, B3aUMOJCHCTBHE IMOCTOSHHBIX
MarHuTOB, BU3yaJH3alMsi MAarHUTHBIX TOJIEH IMOCTOSIHHBIX MarHUTOB, JEHCTBHS MAarHUTHOTO TOJIS
Ha MPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHWTa, CBOWCTBA 3JEKTPOJBUTATENS IOCTOSHHOTO
TOKa): (OPMYJIUPOBATH IPOBEPSEMOE IPEINOIOKEHHE (TUIOTE3y) O BO3MOXKHBIX PE3yJIbTaTax
HAOJIOACHNH, CaMOCTOSATENIEHO COOMpAaTh YCTAaHOBKY M3 HM30BITOYHOrO Habopa 000pynOBaHHS,
OITUCHIBATH XOJ ONBITA U (POPMYIUPOBATH BHIBOJIBL;

v\ NpPOBOJMUTL TpPsSMBbIE M KOCBCHHBIE H3MEPEHUS (PU3UUECKUX BEIMYUH (TEMIEparypa,
OTHOCHTENbHAs BIAXXHOCTh BO3/yXa, CHJIa TOKA, HANIPSDHKCHUE, YAeIbHAsl TEINIOEMKOCTh BEIIECTBA,
COIPOTHBIIEHUE NPOBOJHHMKA, pabdOTa M MOIIHOCTH AJIEKTPHUUECKOTO TOKA) C HCIOJIb30BAaHHEM
AHAJIOTOBBIX M LUQPOBBIX NPHOOPOB, 0OOCHOBHIBATH BBHIOOP METOJa M3MEpPEHHs, (PUKCUPOBATH
MOKa3aHusg MPHOOPOB, HAXOIUTh 3HAUCHHE H3MEPSIEMON BEIMYMHBI C TOMOUIBIO YCPEIHEHUS
PE3YJIBTaTOB CEPUU M3MEPEHHI U OIIEHUBATH TIOIPEITHOCTH H3MEPEHUIA;

v\ NIPOBOJUTH DKCIECPUMEHTAIBHBIE HCCIICJOBAHUS 3aBHCHUMOCTEH (U3UYECKUX BEIHYMH
(3aBHCUMOCTB JaBJICHHS BO3AyXa OT €ro o0bEéMa M HArpEBaHUS WM OXJIAXKICHHUS, MCCIEIOBaHHE
SIBJICHHSI TETUIOOOMEHA TIPY CMEUIMBAHUU XOJIOJHOM U TOPSYE BOJIbI, 3aBUCUMOCTH COIPOTHBIICHHS
NPOBOJHMKA OT €ro JJIMHBL, IUIOIIAJM IONEPEYHOrO CEYCHHS W YJCIBHOIO CONPOTUBICHUS
BEIIECTBA IPOBOAHMKA, CHJIBI TOKA, IMPOTEKAIOUIET0 Yepe3 IMPOBOIAHHUK, OT HANpsHKEHUS Ha
NPOBOJHUKE, MCCIIEIOBAaHHE IOCIECJOBATEIBHOTO M NapauIeIbHOTO COCIMHEHHH MPOBOJHHUKOB):
COBMECTHO C y4HTedeM (OpMYIHpOBATh 3adady M THIIOTE3y HCCICIOBAHUSA, CAMOCTOSTEIHHO
IUIAHUPOBATh HUCCJIEJOBAaHUE, CaMOCTOSTEIbHO COOMpATh OJKCIIEPUMEHTAIBHYIO YCTaHOBKY C
MCTIOJIb30BAaHUEM WHCTPYKIWH, PEACTABIATh MOJTYYCHHBIC 3aBUCUMOCTH (DU3MUYECKUX BEITMYWH B
BUje TaOmuIm u TpaduKOB, OLCHWBATh NOTPEIIHOCTH, MAEJaTh BBIBOABI IO pe3yibTaTam
MCCIICIOBaHMS,;

v’ cobnroath mpaBuiia 6e30MacHoOro Tpyaa npu paboTe ¢ 1abopaTOpHBIM 060PYIOBAHHEM;

v/ XapakTepu30BaTh MPUHIKIIEI AEHCTBUSA U3YYCHHBIX NPHOOPOB, TEXHHYECKUX YCTPOWUCTB U
TEXHOJOTUYECKUX MPOILIECCOB C OMOPOH HAa UX ONHMCAHHA (B TOM YHCJIE: CUCTEMa OTOILICHHUS JIOMOB,
THTPOMETp, TMapoBas TypOWHA, aMmIepMeTp, BOJBTMETP, CUETYMK OICKTPUYECKON DSHEPTHH,
AIIEKTPOOCBETUTEIIbHBIC npuoopHl, HarpeBaTeIbHbIC AIIEKTPOTIPHOOPHI (mpumepsI),
MPEJOXPAaHUTEIN U WX NPUMEHEHHE B OBITY M TEXHUKE, NMPUMEHEHHE ITOCTOSHHBIX MarHUTOB,
ANIEKTPOMArHUTOB, O3JICKTPOJBHUTraTENb IIOCTOSHHOTO TOKAa), HCIOJNB3Yysl 3HAHHS O CBOMCTBax
(bu3nUecKuX sIBICHUH, HEOOX0IMMBbIE (PU3NIECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

v/ pacro3HaBaTth MPOCThIC TEXHHYECKHE YCTPOUCTBA M U3MEPHTEIbHBIC MPUOOPBI [0 CXeMaM H
CXEMaTHYHBIM PUCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATEIh
BHYTPEHHETO CrOpaHUs, JJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl 3JEKTPHYECKUX Iered ¢
MOCJIeIOBATEIBHBIM M TTApAJJICITFHBIM COCIMHEHUEM DJIEMEHTOB, pa3iifyasi yCJIOBHBIE 0003HAYCHUS
AIIEMEHTOB 3JICKTPHUUYECKHUX IEeTed, MCIIOJL30BATh CXEMBbl M CXEMAaTUYHBIE PHCYHKH H3yYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEILHBIX MPHOOPOB M TEXHOJIOTUYECKHUX IPOILIECCOB MPH PEIICHUH
y4eOHO-TIPaKTUYECKUX 337134,

v\ OpuBOAMTH TpUMEPhl  (HAXOAUTH WH(POPMAMIO O TMpHUMEpax) PAKTHYECKOTO
UCIIOJIb30BaHUS (PU3MUECKUX 3HAHWN B MOBCEIHEBHOM JKU3HU JUIs 00eCIeYeHUsT O€30IacHOCTH TIPH
oOpamieHnu ¢ mpudopaMu M TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 370POBbs U COOIIOACHUS
HOPM DKOJIOTHUYECKOTO TIOBE/ICHHS B OKPYKaIOIIeH cpefe;

v\ OCyWIECTBJIATH TOHMCK HMH(pOpMauu  (HU3HUIECKOro  cojepanusi B VHrepHeTe,
CaMOCTOATENIFHO (HOPMYNHPYsI IOMCKOBBIN 3aIpoC, Ha OCHOBE MMEIOIIUXCS 3HAHWW W CPaBHEHHUS



JOTOJIHUTEIBHBIX UCTOYHUKOB BBIICIATh MH(OPMAIUIO, KOTOPAsl SBJISIETCSI TIPOTUBOPEUUBOM HITH
MOJKET OBITh HEIOCTOBEPHOM;

v/ HCMOJB30BaTh MpPU BBIMOJHEHUH YYEOHBIX 3aJaHHNl HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
(U3NIECKOTO COMEpKAHUS, CIPABOYHBIC MaTEpUAIIbl, peCypchl ceTn VIHTepHeT, BIajeTh mpuémMaMu
KOHCIIEKTHPOBAHHMS TEKCTa, IpeoOpa3oBaHus HHPOPMAIMH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

v\ co3maBaTh COOCTBEHHBIC IIMCHMEHHBIE W KpPaTKHE YCTHbIE COOOLIEHHs, 0600mas
UHPOPMAIMIO M3 HECKOJIBKUX HCTOYHUKOB (PM3MUECKOTO COJICPIKAHHSA, B TOM YHUCIE ITyOJIUYHO
MIPEJCTABIATH PE3YIbTATHI POCKTHOM MIIH MCCIIE0BATENECKOM IS TEbHOCTH, IPH STOM I'PaMOTHO
UCIIOJIb30BAaTh M3YYCHHBIH MOHATUHHBIN ammapar Kypca (HU3HKH, CONPOBOXKIATh BHICTYIUICHHUE
MpE3EHTALNEN;

v\ [pu BBIIONHEHHH YYeOHBIX MPOCKTOB W HCCIICAOBAHUM (U3HYCCKUX MPOIECCOB
pacrpenenars 00sS3aHHOCTH B TPYIIIE B COOTBETCTBUU C MOCTABJICHHBIMHU 33/1a4aMH, CIEIUTH 3a
BBITTOJTHEHUEM IUTaHA JICHCTBUN M KOPPEKTHPOBATh €r0, aJJeKBaTHO OLICHUBATh COOCTBEHHBIH BKIIA
B JIETENILHOCTD TPYIIIBI, BEICTPAUBATh KOMMYHHUKAaTHBHOE B3aHMMO/ICHCTBHE, MPOSBIISAS TOTOBHOCTD
pa3pemarb KOH(IUKTHL

K xoHmy oOyduenusi ¢ 9 Knacce mpenMeTHBIE PE3ylbTaThl Ha YIIIyOJEHHOM YpPOBHE JOJDKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYUAIOLINXCS YMEHU:

v\ HCIOJIb30BaTh MOHATHs (CHCTEMAa OTCYETA, OTHOCHTEILHOCTH MEXAHHYECKOTO JIBHIKEHWS,
HEBECOMOCTh M IMEperpy3Kd, LEHTP TSDKECTH, MEXaHWYECKUE BOJIHBI, 3BYK, HH(Pa3BYK U
YIBTPa3BYK, 3JEKTPOMAarHUTHBIC BOJIHBI, PEHTTEHOBCKOE HM3JIyYCHHE, IIKajla AJIEKTPOMArHUTHBIX
BOJIH, HICTOUYHUKHU CBETa, OJIU30PYKOCTh U JaIbHO30PKOCTb, CIEKTPhl UCIYCKAHUS U IOIJIOIIEHHUS,
anp(a-, Oera- W TaMMa-M3IIydeHHs, H3O0TOMbI, SACPHAI M TEpMOSAJEpHAs JSHEPreThKa) u
CHUMBOJIMYECKHH A3bIK (PU3UKHU IPU PEIICHUH YUeOHBIX U MPAKTUUYECKUX 3a]1a4;

v\ yBEpPEHHO pa3jinyarh sBJeHUs (PABHOMEPHOE U HEPABHOMEPHOE MPAMOIMHEWHOE JIBUKEHHUE,
PaBHOYCKOPEHHOE MpPsMOJMHEHHOE JBM)KEHHE, CBOOOJHOE TMaJeHHue Tell, JBHXKEHHE 110
OKPY>KHOCTH, B3aMMOJICHCTBHE TeJI, pABHOBECHE MATEPHUATBHON TOUYKH, PEaKTHBHOE JIBHKCHHE,
HEBECOMOCTb, Koje0aTeabHOE JIBUXKEHHE (FapMOHUYECKHE, 3aTyXalollhe, BbIHYXICHHBIE
KojeOaHus), PE3OHAHC, BOJHOBOE JIBUJKEHUE (PAacIpOCTpaHEHME M  OTpPaKEHHE 3BYKa,
uHTephepeHss ¥ AU(pakuus BOJIH), NPAMOJIMHEHHOE paclpoCcTpaHEHHe, OTpaXKeHHue u
IPEeJIOMJICHNE CBETA, IIOJIHOE BHYTPEHHEE OTPaKCHHUE CBETA, PA3JIOKEHUE O€JIOro cBeTa B CIEKTP U
CJIO’KEHHE CIIEKTPAJIbHBIX IIBETOB, €CTECTBEHHAsl PaJUOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHUYATOIro
CIEKTpa M3JIyYEHHUs) 10 ONHUCAHHIO WX XapaKTepHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;

v pacrosHaBarh NPOSBICHUE U3YYECHHBIX (DU3MUYECKHX SBJIECHHUN B OKPYKatoIeM MUPE (B TOM
yuciae (U3NYECKUe SBJICHUS B NPUPOJE: NMPUIUBBI U OTJIUBBL, JBMKeHUE IulaHeT CoJHeyHOH
CHCTEMBl, DPEAaKTUBHOE JBIDKEHHE JKUBBIX OPraHU3MOB, BOCIPHITHE 3BYKOB >KHBOTHBIMHU,
3eMJIeTpsICeHue, ceiicMUYecKre BOJIHBI, IIyHAMHU, 3XO0, 1IBETa TeJ, ONTUYECKUE SIBIICHUS B IPUPOJIE,
OMOJIOTHYECKOe JICHCTBHE BHIUMOIO, YIBTPA(QHOIETOBOIO W PEHTICHOBCKOTO H3IyYCHHH,
€CTECTBEHHbII pajiMOaKTUBHBIN (OH, KOCMUYECKHE JIy4H, PAJHOAKTUBHOE U3Iy4YE€HUE HMPUPOIAHBIX
MUHEPAJIOB JICHCTBHE PaJHOAKTUBHBIX M3IYYCHHUH Ha OPTaHW3M YEIOBEKa), IPH ATOM NEPEBOAHUTH
IPAKTUYECKYIO 337ayy B y4eOHYIO, BBIACIATH CYLIECCTBEHHbIE CBONCTBa (IpPU3HAKU) (pU3MUECKUX
SIBIICHHI,

v/ ONHUCHIBATh W3YYCHHBIC CBOWCTBA Tel M (DU3MUYECKHE SIBJICHHS, UCIOJIB3Ys (H3UYECKUC
BEJIMYMHBI (CPEIHssI U MTHOBEHHAs! CKOPOCTH Tella TP HEPABHOMEPHOM JIBIKECHHH, YCKOpPEHHE,
NepeMeIlleHue TpU PABHOYCKOPEHHOM IPSMOJMHENHHOM JBM)KEHUH, YIJOBas CKOPOCTb,
HEHTPOCTPEMUTEIIFHOE YCKOPEHHE, CWIa TPEHHs, CHJIa YIPYTrOCTH, CHJIa TSKECTH, YCKOPEHHE
CBOOOJHOIO MaJieHHsl, BEC TeNa, LEHTP TSKECTH TBEPIOro Tesla, UMITYJIbC Tela, UMITYJIbC CHJIBI,
MOMEHT CHJIBI, MEXaHH4YeCcKasi paboTa ¥ MOITHOCTh, OTEHIMAIbHAS YHEPTUs TENa, MOJAHATOTO Hall
MIOBEPXHOCTBIO 36MJIM, TOTEHIMAJIbHASI SHEPTHsI CKATOM NPYNKUHbI, KHHETHYECKask YHEpIUs, MOoJIHas
MeXaHU4ecKasl YHEPTHUs, MIEPHOJ] U YacTOTa KOJIIeOaHUH, MepHo MAaTEMaTHIECKOTO U MPYKUHHOTO



MasTHUKOB, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, IOKa3aTellb
MPEJIOMIICHUSI CPEebl), IPH ONMMCAHUH MPABHIBHO TPAKTOBATh (DU3MUYECKHI CMBICT HCIOIB3yEeMbIX
BEJIMYMH, X 0003HAYECHUS U €AMHUIBI (PU3NUYECKUX BEIUYMH, HAXOJUTH (POPMYJIbl, CBA3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpapuKH HM3yYSHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

v/ XapakTepu30BaTh CBONCTBA TeJl, (U3UYECKUE SIBJIEHHSA W MPOIECCHI, HCIONB3Ys 3aKOH
COXPAaHEHMs 3HEPruH, 3aKOH BCEMHPHOIO TATOTEHUs, MPUHIMII CYNEpPHO3ULUU CUJI, NPUHIMII
oTHOCUTEeNbHOCTH [ ammies, 3akoHbl HBIOTOHA, 3aKOH COXpPaHEHHUS HUMIIYJbCa, TEOPEMYy O
KMHETHUYECKOW 3Hepruu, 3akoH ['yka, 3akoH bepHyn, 3akoHbI OTpaXXEHUS U MPEJIOMIICHHS CBETa,
dbopMyiTy TOHKOW JHMH3BI, IUIAHETAPHYIO MOJENb aroMa, HYKJIOHHYIO MOJEIb aTOMHOTO spa,
3aKOHBI COXPAHEHUS 3apsIOBOIO U MacCOBOI'O YUCEN IPU AJEPHBIX PEAKLUAX, IPU 3TOM pa3inyarhb
CIIOBECHYIO ()OPMYIIMPOBKY 3aKOHA U €T0 MAaTEMaTHIECKOE BHIPAKCHHE;

v CTPOUTH (U3HYECKUE MOJEIH PEATbHBIX OOBEKTOB, MPOIECCOB U SIBJICHHM, BBIACIATH MU
3TOM CYIIECTBEHHBICE W BTOPOCTEIICHHBIE CBOWCTBA OOBEKTOB, MPOIECCOB, SIBICHUH, MPUMEHSITDH
¢buznyeckue Mojenu Uisl 00bsACHEHUS (PU3NYECKUX MPOLIECCOB U pellIeHUs yUeOHbIX 3a1a4;

V' OOBSCHATH (DU3MUYECKHE SIBJIICHUS, MPOIECCHI U CBOMCTBA TEJ, B TOM YHCIIE B KOHTEKCTE
CUTyallui NMPaKTHUKO-OPHUEHTUPOBAHHOT'O XapaKTepa, U pellaTh KayeCTBEHHbIE 33/]aul, B TOM YHUCIIe
TpeOyIOIe YUCIEHHOTO OLIEHWBAHMS XapaKTEPHBIX 3HAYEHUH (U3UYECKUX BEIUYWH, TPH 3TOM
BbIOMpPATh aJEKBAaTHYIO (U3UUECKYI0 MOJIeNb, BBIABIATH HPUYMHHO-CIEJCTBEHHBIE CBSI3U U
BBICTPAUBaTh JOTMYECKYIO LIEMIOYKY pacCyKJIeHUI U3 2—3 11aroB ¢ OOpPOi Ha U3yUYEHHbIE CBOKCTBA
(bu3nUecKux siBIeHUH, GU3NYeCcKue 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEIIH;

v\ yBEpPEHHO peliarh PacyETHBIEC 3aJa4d IO HM3yd4aeMbIM TeMaM Kypca (DU3MKH, BHIOHpas
aJIeKBaTHYI0 (U3UYECKYI0 MOJENb, C HCIOJIb30BAaHUEM 3aKOHOB U (OpMYJ, CBSI3BIBAIOLIMX
¢bu3nvecKre BETUYMHBI, 3aMCHIBATH KPATKOE YCIOBHE U Pa3BEPHYTOE PEIICHUE 33J1auH, BBISBIISATH
HE/IOCTAIOLIMe MM H30bITOUYHbIE JaHHbIE, OOOCHOBBIBATH BBIOOp METOAA pEIIeHHs 3a/]ayH,
WCIIOJIBb30BATh CIPABOYHBIC JaHHBIC, MPUMEHATh METOABl aHAM3a Pa3MEPHOCTEH, MCIOIB30BATH
rpaduyecKkue MEeTObl PeLIeHUs 3a/ad, IPOBOJAUTh MaTeMaTHUecKue NpeoOpa3oBaHus U PacyEThl,
OLICHUBATh PEATMCTHYHOCTh MOJYYCHHOTO 3HAYEHUS (U3NYECKOH BEIWYMHBI M OIPENeNATh
pa3sMepHOCTh (GPU3NUECKOM BETMUMHBI, TOJIyY€HHON NP PELICHUH 3a/1a4H;

v pacrnosHaBarh MpoOJIEMBbI, KOTOPHIE MOXKHO PELINTH TIPU TTIOMOIIH (HU3HIECKUX METOJIOB, U
[pe/ularaT OPUEHTUPOBOYHBIA CIIOCOO pelIeHHs, B OINUCAaHMM HCCIEIO0BaHMs pPAaclo3HaBaTh
MPOBEPAEMOE MPENOIOKEHNE (THIOTE3y), OIEHHMBATh IMPABMIBHOCTH MOPSAKA IPOBEIACHUS
UCCIIEI0BaHMs, UHTEPIPETUPOBATh MOJIYYECHHBIH Pe3ysbTaT;

v\ NIPOBOJUTHL OMBITHI [0 HAOIOJEHHIO (DU3MUECKUX SBICHUN WM (PU3UYECKUX CBOMCTB TEI
(u3ydeHue BTOporo 3akoHa HploTOHa, 3aKOHa COXpaHEHUS SHEPruH, 3aKOHA COXPAaHEHUsI UMITYJIbCa,
neiicTBue 3akoHa BepHyIM ¥ BO3HMKHOBEHHME MOIBEMHOW CHIIBI KPbUIA, 3aBUCHMOCTH IMEPHOMAA
KoJIeOaHUH NPYKUHHOTO MasiTHUKA OT MAaccChl Ipy3a M KECTKOCTH NMPYXKHHBI U HE3aBUCUMOCTh OT
aAMIUTATYIBI MaJIbIX KOJICOAHWH, MPSMOJIMHEHHOE PAaCIpPOCTPAHCHHE CBETA, PA3JIOKCHHE OCIIOro
CBETa B CIEKTp, U3yYEHHE CBOICTB M300pak€HUS B IUIOCKOM 3€pKajie M CBOMCTB M300pa)kKeHUs
npeaMera B COOMparomiel JrH3e, HaOII0IeHHE CIUIONIHBIX U JIMHEWYaThIX CIIEKTPOB M3ITyYCHHS):
dbopMyIMpOBaTE IPOBEpAEMOE IPENNOJOXKEeHHe (TUIOTe3y) O BO3MOXKHBIX —pe3ysibTaTax
HAOJIOACHNH, CaMOCTOSATENIEHO COOMpAaTh YCTAaHOBKY M3 HM30BITOYHOrO Habopa 000pynOBaHHS,
OIUCBIBATh XOJI OIBITA M (POPMYITUPOBATH BBIBOJBI;

v\ TIPOBOJUTH TP HEOOXOAUMOCTH CEPHUIO TIPSIMBIX U3MEPEHHUIA, ONPEIENAs CPEIHee 3HaYEHHE
U3MEPSIEMOM  BEJIMYMHBI UM ONpEAEeNsisl MOrPEHIHOCTh pe3yJbTaToB MpPSMBIX H3MEpPEHHI,
000CHOBBIBAThH BBIOOP CIIOC00a M3MEpPEHUs (M3MEPUTEITHHOTO TTPHOO0pa);

v [POBOJHUTH KOCBCHHbBIC M3MEPEHHs (U3UYCCKUX BEIUUYHMH (CPEIHSSI CKOPOCTh M YCKOPEHHUE
TeJa MPU PaBHOYCKOPEHHOM JIBWKEHHHU, YCKOPEHHE CBOOOJHOTO MaleHUs, KECTKOCTh MPYKHHBI,
KOAY(Q(QUIHUEHT TPEeHMs CKOJIbKEHMs, MeXaHUueckas paboTa M MOIIHOCTb, 4YacTOTa WU MEpUOJ
KoJIeOaHWH MaTeMaTH4YecKOro M IMPY)KHHHOTO MAasTHHKOB, (POKYCHOE pacCTOSIHHE COOHMparomien
JMH3BI U €€ ONTUYeCKas CUJla, PaJMOaKTUBHBIN (DOH) C HCIOIB30BAHUEM AHAJIOTOBBIX M IIU(PPOBBIX



pruOOpPOB: 0OOCHOBBIBATH BHIOOP METOAA M3MEPEHHUs, TUIAHUPOBATh U3MEPEHUS, CAMOCTOATEIHHO
coOOMpaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, BBIYHCIATH 3HAUCHUE BEIUYHMHBI U aHAIM3UPOBATH
MOJTy4Y€HHBIE PE3YJbTaThl, OLIEHUBAS IOTPEIIHOCTh PE3YJIbTaTOB KOCBEHHBIX H3MEPEHUI;

v\ IpPOBOIUTL OKCIEPUMEHTAJBHBIE HCCIAENOBAHUA 3aBUCUMOCTEM (U3MYECKUX BEIMYHUH
(3aBUCUMOCTH IMYTH OT BPEMEHH IPU PABHOYCKOPEHHOM [BMKEHHH O€3 HayallbHOM CKOpPOCTH,
3aBUCHMOCTh CWJIBI TPEHUS CKOJBKCHHS OT CHJIBI HOPMAJIBHOTO JABIICHUs, TIEPHOAA KOJICOAHMIA
MaTEMaTHYeCKOro0 MasTHHUKA OT JJIMHBl HUTH, OMpEENIeHHE YCKOPEHHUsS CBOOOJHOTO MaJCHHUS,
HCCIeIOBAaHUE M3MEHEHHUs BEJIUYMHBI M HAINpaBICHUS WHAYKIIMOHHOTO TOKA, 3aBUCHUMOCTbH YIJia
OTpaXEHUS CBeTa OT yria NaJeHUs, yIriia MPEeJIOMIICHHS OT YIila MaJeHHs CBETOBOTO Jiyua,
WCCIICIOBAaHUE TPEKOB: M3MEPEHUE DHEPTUU YACTHIIBI 10 TOPMO3HOMY TyTH (1o (oTrorpadusim)):
COBMECTHO C yuyuTeneMm (opMynHpoBaTh 3aJadyy W TUIIOTE3y HCCIEIOBAHHS, CaMOCTOSTEIbHO
IJITAHUPOBATh HCCIEAOBAaHUE, CaMOCTOSITEIIBHO COOMpaTh ASKCHEPUMEHTAIBHYIO YCTaHOBKY,
MPEJICTABIATh IOJYYCHHbIE 3aBUCHUMOCTH (DU3MYECKHX BEJIWYMH B BUAEC TaOIUIl U TpaduKoOB,
OIICHUBATH MOTPEUTHOCTH, JIeJaTh BEIBOJIBI IO PE3yIbTaTaM UCCIICIOBAHMUS;

v’ cobmoath mpaBmiia 6e30MacHoro Tpy/aa pu paboTe ¢ 1a00paToOpHBIM 000PYIOBAHUEM;

v\ XapakTepH30BaTh NPUHIMIILI JCHCTBHSA U3y4EHHBIX MPUOOPOB, TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTHYECKHX IPOIECCOB C OMOPOM Ha WX OMUCaHUS (B TOM YHUCIE: CHOUIAOMETpP, JaTUYUKH
TIOJIOXKEHU S, PACCTOSIHUSL U YCKOPEHMSI, paKeTa, 3X0JIOT, OUYKH, EPUCKOII, (poToanmapar, MUKPOCKOTI,
TEJIECKOI, ONTUYECKUE CBETOBOJBI, CIIEKTPOCKOM, ITO3UMETp, Kamepa Bunbcona), Hcmonb3ys
3HaHUS O CBOWCTBaX (HU3UYECKUX SBICHUH M HE0OXoauMble (U3HYECKUE 3aKOHOMEPHOCTH,
UCIIONIb30BaTh CXEMbl U CXEMAaTHYHBIE PUCYHKHM U3YUYCHHBIX TEXHHUYECKHUX YCTPOWCTB,
M3MEPUTEIIbHBIX TPUOOPOB M TEXHOJIOTHYECKUX IMPOIECCOB MPH PEIICHUH YIeOHO-IPAKTUICCKUX
3a/la4, ONTHUYECKUE CXEeMbl ISl MOCTPOCHMsSI M300paKeHHWil B IJIOCKOM 3€pKajie M coOuparomiei
JIMH3E;

v\ OpUBOAWTH  TpHMephl  (HAXOOWTh HMH(POPMALMIO O MpUMEpPax) HPaKTHYECKOro
MCIIOJIb30BaHUS (PU3NICCKUX 3HAHUH B IMIOBCEIHCBHOW JKU3HM JIJISI 00CCIICUeHUS OE30MaCHOCTH TIPH
oOpallleHuu ¢ MpudopamMu ¥ TEXHUYECKHUMH YCTPOICTBAMH, COXPAHEHUS 37J0POBbS M COOIIO/ICHUS
HOPM PKOJIOTMYECKOTO MOBEJIEHUS B OKPYKaIOILEH Cpene;

v\ OCYIECTBJIATH MOWUCK HWH(oOpManuu  (QHU3HYECKOro  cojepkanus B  MHTepHere,
CaMOCTOSTEIILHO (HOPMYITHPYsI TTIOMCKOBBIN 3aIllpoC, HAXOIUTh IyTH OMPEICIICHUS JIOCTOBEPHOCTH
MOJIy4€HHOI MH(OpPMAIIK Ha OCHOBE UMEIOIINXCS 3HAHUN U TONOTHUTENbHBIX UCTOYHUKOB;

v\ UCIOJB30BaTh NPU BBIIOJHEHUM YYEOHBIX 3aJaHUM HAayYHO-TIONYISAPHYIO JIMTEPATYPY
(bU3MYECKOTO COep KaHUs, CIIPAaBOUHbIE MaTepUalbl, pecypchl cetu HTepHeT, BnaaeTs npuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3zoBaHusi HHPOPMALIMK U3 OJTHON 3HAKOBOUW CUCTEMBI B IPYTYIO;

v co3maBarh COOCTBEHHBIE NMUCHMEHHBIE W YCTHBIE COOOILIEHHUS Ha OCHOBE MH(OpPMAIMH W3
HECKOJIbKMX HWCTOYHHMKOB (U3HUECKOTO COACpKaHUs, MyOJUYHO TMPEACTABIATh PE3yIbTaThl
MIPOEKTHOM WJIM UCCIIEN0OBATENbCKON JIEATEIHHOCTH MIPU STOM T'PAMOTHO HCIIOJIb30BaTh H3y4EHHBIH
MOHATHIHBIN armapar u3y4aeMoro paszeiia GU3NKH U CONMPOBOXKIATH BBICTYIICHUE MTPE3CHTAIHCH
C Y4ETOM 0COOCHHOCTEH ayAUTOPUH CBEPCTHHUKOB.
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Ne HaumeHoBaHue pa3iesioB u OJILHBI Ipakru | (uupposkie)
n/n TeM MPOrPaMMbl Bceero e JecKHe o0pa3oBaTeIbLHbI
padort pa6oTbl | € pecypchl

bl

Pa3nes 1. @usuka u eé poJsib B NO3HAHUM OKPY/KAIOLIEro MUpa

1.1 duznuka — HayKa o IpUpoJie 2 0 0
1.2 dusndecKkue BEIMINHEI 3 0
EcrecTBeHHO-HAYUHBIN
1.3 I 1 0 0
METO/I TO3HAHUS
Hroro no pazneny 6
Pa3nes 2. IlepBoHayajibHbIe CBeIeHHSI O CTPOEHHH BellecTBa
2.1 CtpoeHue BelecTa 2 0 1
JIBH>KEHHE U
2.2 B3aHUMOJCHCTBUE YACTHUILI 2 0 1
BEIICCTBA
ArperaTHbIC COCTOSHHUS
2.3 P 2 0 0
BEIIICCTBA
Hroro no pazneny 6
Pa3znen 3. /IBu:keHune U B3auMojieiicTBHE TeJl
3.1 MexaHuuecKoe IBUKEHUE 11 1 1
32 Wuepiusi, Macca, MIOTHOCTh 9 2
3.3 Cwuna. Bunbr cun 13 0 2
Hroro no pazneny 33
Pa3nen 4. laBjieHue TBEPABIX TeJl, :KUAKOCTEH M Ta30B
Hasnenue. llepenaua
4.1 JABJICHUS TBEPABIMU TEIIAMHU, 6 0 1
YKUJIKOCTSIMU M Fa3aMu
4.2 JlaBieHune KUIKOCTH 0 0
4.3 ATtMochepHoe 1aBlieHNE 0
SHMCTBHUE KUIKOCTH U Ta3a
4.4 A A 15 1 2
Ha MOrpyKEHHOE B HUX TEJIO
Hroro no pazneny 34
Pasznen S. Pabora u MmomHoCThL. JHEpPIUs
5.1 PabGora 1 MomHOCTE 5 0 1
5.2 [IpocThie MexaHU3MBbI 10 0 2
53 MexaHnueckast JHeprust 5 1 0




Wroro no pasgeny

20

Pa3ned 6. IloBTopuTe1bHO-0000111a101IMIT MOAYJIb

IToBTOpHTENBHO-
6.1 N 3 0
00001IaI0IHMI MOAYIIb
Hroro no pazueny 3
OBIIEE KOJIMYECTBO YACOB I10 102 14

[NPOT'PAMME




8 KVIACC

KoanuyecTBO 4acoB

Kontp DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB u OJILHBI IpakTu (ungposBbie)
n/n TEM NMPOrpaMmal Bcero e yecKue 06pa30BaTeJIbel
pabot padoThl | € pecypcsl
bl
Pa3pean 1. TerioBbie IBJICHUSA
11 CtpoeHue U CBOMCTBA 6 0 0
BEIECTBA
1.2 TenmoBbie MPOIECCHI 34 1 4
Hroro no pazneny 40
Pa3nen 2. DiekTpuyeckue U MATHUTHBIE SIBJICHUS
DNeKTpUUECKUE 3apsiabl.
2.1 3apsKEeHHbBIE TeNa U UX 9 0 1
B3aUMOJICHCTBHUS
29 [ToCcTOSTHHBIH AIMEKTPUICSCKUIT 31 1 6
TOK
2.3 MarHnuTHbIE SIBJICHUS 11 0 3
24 DNeKTpOMaruuTHasi UHIAYKIUs 7 1 1
Hroro no pazneny 58
Pa3nen 3. IloBTopuTe1bHO-000011IAK0IIMI MOAYJIb
31 HOBTOpI/ITeHBE-IO— 4 0 0
0000IaOITNI MOAYITh
Hroro no pazneny 4
OBILIEE KOJIMYECTBO HACOB I10 102 3 15

I[TPOTPAMME

9 KJIACC




KoauuecTBo 4acos

Kontp JIeKTPOHHBbIE
Ne HaumeHoBaHue pa3jieioB u OJIBHBI Mpakru | (uupposbie)
n/n TeM MPOrpaMMbl Bceero e JecKHue oOpa3oBaTeIbHbI
padort paboTbl | € pecypchbl
bl
Pasznea 1. Mexanuueckue siBJeHUS
MexaHudeckoe ABMKEHUE U
1.1 30 1 3
CIIOCOOBI €r0 OIMUCAHUS
1.2 BsaumoneiictBue Ten 16 0 1
1.3 3aKOHBI COXpaHEHHUS 18 2
Hroro no pazneny 64
Pasznea 2. Mexanuuyeckue KoJ1e0aHUA U BOJTHEI
2.1 MexaHndeckue KojieOaHus 9 0 3
2.2 MexaHn4eckre BOJIHBL. 3BYK 8 0
Hroro no pazneny 17

Pa3znen 3. 3JICKTp0MaFHI/ITHOC IM0JI€ M 3JICKTPOMAIrHUTHLIC BOJIHBI

DNEeKTPOMarHuTHOE TOJIE U

3.1 7 1 0
AJICKTPOMArHUTHBIE BOJIHBI
Hroro no pazneny 7
Pa3nen 4. CBeToBbIe ABJICHUSA
41 3aKOHbI PacIpPOCTPAHEHUS 9 0 1
cBeTa
49 JIMH3EI U ONITHYECKHE 7 0 1
IPUOOPHI
P
43 a3J0KeHue OeJIoro CBeTa B 4 1 0
CIICKT
Hroro no pazneny 20
Pa3pen 5. KBaHTOBLIE IBJICHUSA
Hcnyckanue v moriaoleHue
5.1 Y B 4 0 0
CBETa aTOMOM
5.2 CtpoeHue aToOMHOTO siipa 5 0 0
53 SAnepHblie peakuu 0 0
Hroro no pazneny 15
Pasznea 6. lloBTopuTEIHH0-000011IAK0IMIA MOTYJIb
MexaHu4deCcKUe SIBIEHUS
6.1 (MOBTOPHUTENBHO- 3 0 0
0000IIArOIIHIT MOTYJIb)
6.2 TennoBble BICHUS 3 0 0




(mOBTOPUTEIBHO-
00001IaIOIIHI MOYJIb)

9HeKTpOMaFHI/ITHHe SABJICHUA

6.3 (TOBTOPHUTENBHO- 3 0
0000IATOIIHIT MOTYJIb)
CBeToBbI€ ABICHUS
6.4 (TOBTOPHUTENBHO- 1 0
0000IATOIIHIT MOTYJIb)
6.5 HOBTOpI/ITeHBE-IO— 3 0
00001IaI0ITNI MOAYIIb
Hroro no pazneny 13
OBUIEE KOJIMYECTBO YACOB I10 136 1

I[TPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC




Tema ypoka

KoaunuyecTBo 4acoB

Kontpoin
Bceero HbIE
padoThI

IIpakTuy
ecKHue
padoTbI

DJIEeKTPOHHbIE
nuppoBbIe
o0pa3oBaTejibHbIE

pecypchl

Ponb pusuku B Ku3HU
YeJI0oBeKa

®u3uka — HayKa o
npupoje. duzndeckue
saBienusa. Habmronenus u
onbITel. PHu3nuecKue
TEPMHHBI

dusnuecKue BeTNIUHBI.
PasmepHOCTD U eMHUIIBI
U3MEPEHHUsI. DTAIOHBI

®dusnueckue NprudOPHI.
JlaGopaTropnas pa6ora
Ne 1. Onpenesienue
LEeHbI 1eJeHus]
H3MEPUTEIHLHOI0
npudopa. 3HaKOMCTBO ¢
H3MeEPUTEJIbHBIMH
npudopamu

MexnyHapoaHas cuctema
enunuil. [lepeBon
BHECHCTEMHBIX €IUHMUII B
equuuniel CU

EcTecTBEeHHO-Hay4YHBIN
METO/ TO3HAHMS.
PusnyuecKue MoJeIn

CtpoeHue BeliecTa:
aTOMBI M MOJICKYJIBI, HX
pa3Mepsl U Macchl.
OnbITHI, 10Ka3bIBAIOLIIE
JMCKPETHOE CTPOCHUE
BEILIECTBA

JlaGopaTropnas pa6ora
Ne 2. U3mepenue
pa3MepoB MAJIBIX TeJl
c1oco0oM psijioB

JIBM>KeHHE YacTHll
Berectsa. CBA3b
CKOpPOCTH JIBH>KEHUSA
YaCTUI[ C TEMIIEPATYPOH.
BpoyHOBCKOE IBUKEHUE.

Jicpbysus

10.

BzauMmopaeinicTBue yacTuig
BEIIIECTBA: MPUTSKEHUE U




OTTAJIKUBAHUE.
CmauuBaHue u
KanUISIPHOCT.
[ToBepxHOCTHOE
HATSDKEHUE

11.

ArperaTHble COCTOSIHUS
BemecTBa. OcoOOEHHOCTH
arperaTHbIX COCTOSIHUM
BOJIBI

12.

O060011IeHNE 10 TEME
«[lepBoHauaIbHBIC
CBeJIeHUs 00 aTOMHO-
MOJICKYJISIPHOM CTPOCHHUU
BEIECTBAY»

13.

Mexanuueckoe
neuxenue. I1yre,
TPaeKTOpHS,
nepeMelleHue.
PaBromepHOE 1
HEpPaBHOMEPHOE
JIBHKEHUE

14.

Cxopoctb. ExuHuIb!
HU3MEPEHHS CKOPOCTH

15.

Pacuér nytu u BpemeHu
JIBUKECHHUSI

16.

JlaGopaTtopnas pa6ora
Ne 3. U3mepenue
CKOPOCTH, YTH 1
BpeMeHH PABHOMEPHOT0
NPAMOJIMHENHOI 0
JABHMKECHUS Tesia

17.

CpenHsisi cKOpocThb

18.

Pewmenne 3ana4d Ha pacuér
IIyTU U BPEMEHU
JIBUKCHUS

19.

I'padmueckuii cnocod
OIMHCaHUs ABUXXCHUA

20.

OTHOCUTENBHOCTD
IBHKEHUA. 3aKOH
CJI0’KEHHUsI CKOPOCTEN

21.

Penienne KOMITIEKCHBIX
3aJa4 Ha paBHOMEPHOE
IIPSMOJIMHEMHOE
JIBIDKEHUE

22.

IToaroroBka k
KOHTPOJIbHOM paboTe 1o
Tteme «PaBHOMepHOE
IPSIMOJIMHEMHOE




NIBIDKECHHE)

23.

KonTposbHas padora Ne
1 no Teme
«PaBHOMepHOE
NPsSAMOJINHelHOoe
ABHUKEHHE»

24.

SBenune nuepunn. Macca
KaK Mepa UHEPTHOCTHU
Tena

25.

JlabopaTopnasi padora
Ne 4, U3mepenue Macchbl
TeJla Ha PbIYa’KHbBIX
Becax

26.

[I;moTHOCTE BelecTBa.
Pacuér maccer 1 00bEMa
TeJla O €ro IJIOTHOCTHU

27.

JlaGopaTtopnas pa6ora
Ne 5. U3mepenue 00béMa
U IUIOTHOCTH TBEPAOIro
Tesa

28.

Tena ¢ moxocTsIMH,
MacIITaOHbIE MOJEIH.
Pemenue 3amau

29.

Cpenusis mI0THOCTb.
CruiaBbl U cMecH

30.

HOBCpXHOCTHaﬂ n
JIMHEHHAs MJIO0THOCTh

31.

Pemenne 3amad mo Teme
«Macca Tena. IInoTHOCTB
BemrecTBay. [logroroska
K KOHTPOJIbHOH paboTe

32.

KonTpoabnas padora Ne
2 no Teme «Macca TeJa.
I1noTHOCTL BelIecTBay»

33.

AHanu3 KOHTPOJbHOM
paboThl. B3aumoelictBue
ten. Cuia

34.

Bcemupnoe tarorenue.
Cuna Tsprectu. Crita
TSXKECTU Ha JAPYTHUX
IUIaHEeTax

35.

Cwuiia ynpyroctu. 3akoH
I'yka. Cuna peaxkuu
OTIOPBI

36.

N3mepenue cuibl.
dnnamomerp.
JlaGoparopnas pa6ora




Ne 6. I'paxynpoBanue
NPYKUHBI THHAMOMETPA

37.

Pemenue 3amay mo remam
«Cuna tsoxecty 1 «Cuna

YIPYTOCTH

38.

PaBHOelicTBYIOIIIAA
cuia. Clio)KeHue cuil,
JIEUCTBYIOLIKX 10 OJHOM
PSIMOU

39.

Tpernii 3akoH HproTOHa

40.

Bec Temna. Ileperpyska u
HEBECOMOCTh

41.

Cuna tpenus. Tpenue
CKOJIb)KEHUS U TPEHUE
MOKOSs1, BA3KOE TPEHHUE

42.

JlaGopaTtopnas pa6ora
Ne 7. UccaenoBanue
3aBHCHMOCTH CHWJIBI
TPeHUS CKOJIbKEHUs 0T
101 AN
CONMPHUKACAIOIINXCS TeJ
U NPHKUMAIOIIEH CHJIbI

43.

Tpenue B mpupose u
TEXHHUKE

44.

Pemenue 3a1au Ha
ONPEACIICHUE CUITBI
TpEHUs

45.

Pemenne KOMIIEKCHBIX
3a1a4 110 TeMeE
«B3aumMonencTBue Tell.
CHIIbl B MEXaHUKEY

46.

Hasnenue. [lepenaua
JIaBJICHUS TBEPABIMU
tenamu. CriocoOsl
YMEHBIIEHUS U
YBEJIUYCHUS JTABJICHHUS

47.

YPpOK-3KCIIEPUMEHT
«Ornpenenenue 1aBiacHUS
TBEPIOTO TENA»

48.

Pemenne 3a1a4 Ha
OIpe/IeTICHNE TaBJICHHS
TBEpABIX Ten. Cuna
JIaBJICHUS

49.

JlaBieHue rasa.
3aBHCHMOCTE JaBJICHUS
rasa ot oonéma u
TEMIEPATYPHI




50.

JlaBiaeHue B )KUIKOCTSIX U
razax. 3akoH Ilackasns.
ITneBMaruyeckue
MaIllUHbI

51.

JlaGopaTropnas pa6ora
Ne 8. U3yuenue
3aBHCHUMOCTH JaBJIeHHSA
rasa or ero
TeMIepaTypsbl 1 00béMa
cocyna

52.

3aBUCUMOCTD JIaBICHUS
KHUJKOCTHU OT TITyOUHBI
MIOTPYKEHUSL.
I'uppocratuyeckuii
Mapajiokc

53.

Pemenue 3a1au Ha
HaX0KICHHUE NaBJICHU
CTOJIOA KUIKOCTH

54.

Pacuét naBienus
SKUIKOCTH Ha CTEHKU
cocyna

55.

CooOmiaromnmecs COCy/Ibl.
3aKOH COOOIIAIOIINXCS
COCY/IOB

56.

Pemenue 3agad mo teme
«Cooo0maroruecs
COCYIBD)

57.

ATMochepHoe TaBIeHHE.
ATtMocdepa 3emnu u
aTMocQepHoe AaBlICHHE.
[TprauHbI
CYIIIECTBOBAHHMS
BO3/IYLTHOW 000JI0UKHU
3emun. OnbIT
Toppuuennu

58.

N3zmepenune
aTMoc(hepHOro JaBJICHHS.
3aBUCHUMOCTh
aTMoc(hepHOro JaBICHHUS
OT BBICOTHI HaJ] yPOBHEM
mopsi. [Ipubopsr aiist
U3MEPCHUS
aTMoc(hepHOro TaBJICHHS

59.

Pemenue 3anau Ha
OTpe/ieIICHUE IABICHUS B
KHUJIKOCTH C YIETOM
aTMoc(hepHOTro TaBJICHHUS

60.

FI/I,I[paBJ'II/I‘leCKI/IC




MEXaHU3MBI.
Hcnonb30BaHne BBICOKUX
JIaBJICHUI B COBPEMEHHBIX
TEXHOJIOTUSIX.
YcerpoiicTBo
BOJIOIIPOBOAA

61.

Kaxk MBI JBIIINM U IIBEM

62.

Perrenue 3agad mo reme
«JlaBneHnne TBEPABIX TEII,
JKUJIKOCTEH U Ta30By

63.

Pemenne 3amad mo Teme
«JlaBneHne TBEPABIX TEII,
JKHJIKOCTEH U Ta30By.
IToaroroBka k
KOHTPOJIbHOM pabore

64.

KonTpoabnas pabora
Ne3 mo Teme
«B3anmoaeiicTBue TE1.
CuJibl B MEeXaHHKe.
JlaBjieHue TBEpPABIX TeJ,
JKHIKOCTEH M ra3oB»

65.

AHanu3 KOHTPOJIbHOM
pabortsl. JleiicTBue
JKUJKOCTHU U Ta3a Ha
IIOIPYKEHHOE B HUX TEJIO.
BriTtankuBaronias
(apxumenoBa) cuia.
3akoH Apxumena

66.

JlabopaTopnasi padora
Ne 9. Onpenesienue
BbITAJIKHBAIOLIM I
CHJIBL, ICHCTBYIOLIEH HA
NOrpy:KeHHOEe B
JKMJIKOCTH TeJI0

67.

Perenue 3agau Ha
omnpeaeieHue
BBITAJIKUBAOIIEN CUIIBI

68.

Perenue 3agau Ha
omnpeaeeHue
BBITAJIKUBAOIIEN CUIIbI

69.

[LnaBanme Tei.
JlaGopaTropnas pa6ora
Ne 10. Boisicnenue
YCJIOBHI IUIABAHUSA TeJl
B 7KH/JIKOCTH

70.

ITnaBanue Tei. Pemienue
3a7a4

71.

[TnaBanue cynoB. Ocajka.




BoszayxomiaBanue

72.

Pemenue 3agad mo reme
«I1naBanue Te.
Bo3ayxomaBanuey

73.

Pemenue 3agad mo teme
«IlnaBanue Ted.
Bo3ayxomaBanuey

74.

[IpoextupoBanue n
KOHCTPYHPOBaHHE
apeomeTpa

75.

Pemenue 3agau no reme
«3meHeHune ypoBHs
KUJKOCTH»

76.

Pemenue 3agau no reme
«3meHeHne ypoBHs
KUJKOCTH»

77.

Pemenne 3amad mo Teme
«JlericTBHE KUJIKOCTU U
rasa Ha [Orpy>KEHHOE B
HUX TEIIOY

78.

IToaroroBka k
KOHTPOJILHOHM paboTe 1o
teme «/leiicTBue
JKHJIKOCTH M ra3a Ha
MOTPYKEHHOE B HUX
TEJIO0»

79.

KonTposbHnas padora Ne
4 no teme «/leiicTBue
JKH/IKOCTH U ra3a Ha
NOrpy’KeHHOe B HUX
TEeJI0»

80.

AHaM3 KOHTPOJIHHOM
pabotsl. Mexanuueckas
pabora

81.

Pabora cuibl TSKECTH U
CHWJIBI YIIPYT'OCTH

82.

JlaGopaTtopnas pa6ora
Ne 11. U3mepenue
padoThI CWIbI TPEHHUS

83.

MomHocTs

84.

Pemenue 3a1a4 Ha
oIpe/ieTIeHne
MEXaHUYECKOH paboThI 1
MOIIIHOCTH

85.

HpOCTBIC MCXaHHM3MBbI

86.

Prruar. Ycnosue
paBHOBECHS CUJI Ha




phryare.
JlaGopaTtopnas pa6ora
Ne 12. BoisicHeHHe
YCJI0BHI1 pABHOBECHS
pbluara

87.

MowmenT cuisl. [IpaBuio
MOMCHTOB

88.

Pemienue 3a1au o teme
«YcioBue paBHOBECHUS
cui Ha peraare. [Ipasuno
MOMEHTOBY

89.

Henonsuxubrii u
[IOABMKHBIIN OJIOKH

90.

3omn0T0€E IIpaBUJIO
MCXaHHKH

91.

Pewenne 3anad o reme
«IIpocTeie MEXAaHU3MBD)

92.

Koaddumuent nonesnoro
JICHCTBUSL MEXaHU3Ma

93.

JlabopaTopnasi padora
Ne 13. Onpenenenue
KIII HakJ1I0HHOM
TLUIOCKOCTH

94.

Pemenue 3amay nmo Teme
«KTIIJI mpocThix
MEXaHU3MOBY

95.

Oueprus. Mexanndeckas
sHeprusi. Kunetnueckas u
MOTEHIIMAIbHAS YHEPTUS

96.

[IpeBparieHue 0JHOTO
BU/Ia MEXaHUYECKON
SHEPruu B Ipyroi. 3aKoH
COXpaHEHHS U
NPEBpAILCHHS SHEPTHH B
MEXaHUKE

97.

Pemrenue 3agad mo teme
«Pabora. MouHoCTb.
DHEPrus»

98.

ITonroroBka K
KOHTPOJIbHOM paboTe 1o
teMe «Mexannka. Padora.
Mo1HOCTb. DHEprusl.
CraTuka ¥ IpoCThie
MEXaHU3MbD)

99.

KonTposbHnas pabora Ne
5 no reme «MexaHuKa.
Pa6ora. MomnoCTh.
JHeprus. CraTuka u




MPOCThIC MEXAaHU3MbI»

100.

[ToBTOpeHue n
00o0ueHne

101.

[ToBTOpEHUE U
000011IEHNE

102.

[ToBTOpEeHue n
0000ueHne

OBLIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

102
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IHOYPOYHOE IINTAHUPOBAHHUE
8 KVIACC




Tema ypoka

KoaunuyecTBo 4acoB

Bcero

Kontpoin
HbIC
padoThI

IIpakTuy
ecKHue
padoTbI

DJIEeKTPOHHbIE
nuppoBbIe
o0pa3oBaTejibHbIE

pecypchl

OCHOBHBIE ITOJIOKCHUS
MOJICKYJISAPHO-
KHUHETUYECKOMH TCOPUHU H
HUX OIIBITHBIC
IMOATBCPIKACHU S

Macca u pa3Mep aToMOB U
MOJIEKYJI

Mopenu TBEPIOTO,
KUJKOTO U
ra3o00pa3Horo
COCTOSTHUH BelllecTBa

Ypok-koHpepeHus
«Kpucramumueckue u
amopdusie Tena. ['padeH.
[Tonyuenune
HCKYCCTBEHHBIX aJIMa30B»

CmauuBaHue u
KalWJUISIPHOCT.
[ToBepxHOCTHOE
HATSHKEHUE

TennoBoe pacmMpeHue u
CHKaTHe

TennoBoe IBUKEHUE.
Temneparypa.
TemnepaTypHble Kbl

BHyTpeHHsIs sHEprHs U
CII0COOBI €€ U3MEHEHMS

Buael renonepenaun

10.

Ypoxk-koHpepeHuus
«[IpakTuueckoe
UCTIOJIb30BaHUE TEIUIOBBIX
CBOMCTB U MaTEpPHAIOB
JUIsL SHEProcOepeKEHUsD

11.

KoanyuecTBO TEILIOTEL
Y nenbHas TEINIOEMKOCTD

12.

Ypok-uccienoBaHue
«HccnenoBanme
3aBUCUMOCTH
TEMIIEPATYPHI
OCTBIBAIOIICH BOJIBI OT
BPEMEHU»

13.

YpaBHEHHE TEIIOBOrO




Oananca. TerrooOmeH u
TEIIJIOBOE PAaBHOBECHE.
3akoH HeproTona —
Puxmana

14.

JlaGopaTtopnas pa6ora
Ne 1. UccaenoBanue
sIBJICHUH TeMJI000MeHa
NpH cCMeIIMBAHUH
XO0JIOJIHOM U ropsiyei
BO/IbI

15.

DHeprus TOIINBA.
VY nenpHas TemaoTa
CropaHus

16.

Pemenue 3axay mo reme
«Termioo0MeH U TEII0BOE
pPaBHOBECHE»

17.

Pemenue 3amay mo reme
«Termioo0MeH U TEII0BOE
pPaBHOBECHE»

18.

JlabopaTopnasi padora
Ne 2. Onpenesienue
KOJIMY€eCTBA TEIJIOTHI,
I0JIy4eHHOI'0 BOJOM NpH
Tem1000MeHe ¢
HArpeThbiM
MeTAJLTHYeCKUM
HUJIHHIPOM

19.

IInaBnenue u
OTBEpJICBaHUE
KPHUCTAJUIMYECKUX TEJ.
VY nenpHas TenaoTa
TJIaBJICHUS

20.

Pemenne 3amad mo Teme
«I[InaBnenue u
OTBEpJCBAHUE
KPUCTAJUIMYECKUX TEID»

21.

JlabopaTopnasi padora
Ne 3. Onpenesienue
YeJbHOH TeII0Thl
TUIABJIEHUSI JIb/IA

22.

[TapooOpa3zoBanue u
KoHaeHcauus. Mcnapenue

23.

Kunenwue. Y nenpuas
TEII0Ta
napooOpa3oBaHus U
KOHJIEHCAIHUH.
3aBUCHUMOCTh
TEeMIIepaTyphbl KUIICHHS OT




aTMoc(hepHOro TaBJICHHUS

24.

Pewenne 3anad o reme
«[Tapoobpa3oBanue u
KUIICHHE»

25.

Pemenue
KOMOWHHPOBAHHBIX 3a/1a4
Ha TEILI00OMEH

26.

HackblieHHbI1 1
HEHACBILLICHHBIN nap.
BiiaxxHocTh Bo3iyxa

27.

BnaxunocTs Bo3ayxa u eé
HU3MEpPEHHE.
JlaGopaTropnas pa6ora
Ne 4. Onpenesienue
OTHOCHTEJIbHOM
BJIQYKHOCTH BO3]yXa

28.

Perrenue 3agad mo reme
«BnaxHocTb»

29.

Pemenne 3amag u aHaaus
CUTYallHil, CBA3aHHBIX C
SIBJICHUSIMU UCTIAPECHUS U
KOHJICHCAITNH

30.

[TpunHIMIIBI paOOTHI
TEIUIOBBIX JBUTATENeH

31.

[TapoBas TypOuHa.
JIBurareinb BHyTPEHHETO
CropaHus

32.

KII/ TermoBoro
JBUTATEIISA

33.

Pemenne 3aga4 mo Teme
«KII/[ TemoBoro
JIBUTATEIIS

34.

Pewienue paznuyHbix
3a/1a4 10 TeMe
«TermooOMeH ¢
(ba3zoBbIMH ITEpEXOAAMU,
cropanue Tormsa, KI1/1»

35.

Ypok-koHpepeHus
«TemnmnoBble ABUTaTENH U
3al[UTa OKPYKaKoIIEH
CpeabD»

36.

TenoBsle TOTEPH B
TEIIOCETSIX

37.

3aKOH COXpaHEHUs U
HpeBpaIIeHHs SHEPTUH B
MEXAaHUYCCKUX U
TETJIOBBIX MPOIIECCax




38.

Pemenue 3a1ay mo reme
«TenoBbIe TPOIECCHI»

39.

IToaroroBka k
KOHTPOJIbHOM paboTe 1o
TeMe «TennoBeie
MIPOIIECCHI)

40.

KonTposbHas pabora Ne
1 o Teme «TenjioBbIe
Nnpouecchb»

41.

Onektpusarnus Ten. [[sa
pOJia AINEKTPUUCCKUX
3apsiioB

42.

Ypok-uccnenoBanue
«HccnenoBanue
Croco00B Pa3IUYHBIX
BEIIIECTB
HADJICKTPU30BBIBATHCSD)

43.

BzaumojaerictBue
3apsOKCHHBIX Tell. 3aKOH
Kynona

44.

DIIEKTPUUECKOE TTOJIE.
Harnpsix€éHHOCTB
AIEKTPUYECKOTO TIOJIS.
[IpuHuun cynepno3unuu
AIEKTPUYECKUX TTOJEN

45.

Hocurenu snekrpuyeckux
3apsAa0B. DIeMEHTapHBIH
3apsia. CtpoeHue aToma

46.

3aKOH COXpaHEHUS
IIEKTPUYECKOTO 3apsiaa

47.

[IpoBoaHUKH,
JIADJIEKTPUKU U
MOJIYIPOBOJIHUKHU

48.

Ypok-koH(bepeHus
«DneKTpu3anus B
[IOBCEIHEBHOM JKU3HI

49.

Pemenne 3amaq mo Teme
«3aKOH COXpaHEHUs
IIEKTPUYECKOTO 3apsaay

50.

DJIEKTPUUYECKUH TOK.
Hctounmnku
SJIEKTPUYECKOr0 TOKA

51.

Ypok-uccrienoBanue
«Hccnenosanne neicTBUA
3JICKTPUYECKOTO TTOJISI HA
HpOBO[[HI/IKI/I n
JIUDJICKTPUKIDY




52.

DIIEKTPUUECKHUI TOK B
MeTasiax.
DIIEKTPUUECKHUI TOK B
KHJIKOCTSIX M ra3ax

53.

SHGKTpI/I‘ICCKaH O CIIb

54.

Cuiia Toka. AMiiepmeTp

55.

DJIEKTPUYECKOE
HanpsbkeHue. Boibtmerp

56.

JlabopaTopnasi padora
Ne 5. Coopka n
HCNBITAHUE
JIEKTPUYECKOH Lenu
MOCTOSTHHOTO TOKA

57.

3aBUCUMOCTE CHJIBI TOKA
OT HaIpPsDKEeHHUs. 3aKOH
OmMa Jy1s yJacTKa LenH

58.

DIIeKTpUUIECKOe
COTMPOTHBIICHUE.

VY enbHoe
COMPOTHBIICHUE BEIIECTBA

59.

JlaGopaTropnas pa6ora
Ne 6. UccnenoBanue
3aBHCHMOCTH CHJIBI
TOKA, MPOTEKAIOIIET0
yepe3s pe3ucTop, oT
COMPOTHUBJIEHUSA
pe3ucTopa u
HANPSKEHUs Ha
pe3ucrope

60.

JlaGopaTtopnas pa6ora
Ne 7. Onpenenenue
y1eJIbHOTO
CONPOTHUBJIEHUS
NMPOBOIHUKA

61.

Pemienue 3amau o teme
«DIEKTPUYECKOE
COIIPOTHUBIICHUE.

VY nensHOE
COIIPOTHUBIICHUE»

62.

Pemenue 3amay mo reme
«3axoH Oma»

63.

ITocnemoBaTensHOC M
napajuiebHOe
COCIMHCHUE
IIPOBOJTHUKOB

64.

JlaGopaTropnas pa6ora
Ne 8. IIpoBepka
NPaBHJIA CJI0KEHHSA




HaNpsiKeHU npu
NOCJIeI0BATEIBLHOM
COeJMHEHUH IBYX
Pe3HCTOPOB

65.

Pemenne 3axa4 mo Teme
«[TocnenoBatensHOE N
HapajieIbHOe
COe/IMHEHNE
IMPOBOJHUKOBY»

66.

JlaGopaTtopnas pa6ora
Ne 9. IIpoBepka
NpaBuJia isk CWIbl TOKA
NpH NapaiielbHOM
cOeJUHEHHH Pe3MCTOPOB

67.

Pemenue 3amau Ha
HpHMeHeHHeSaKOHa()Ma
AJId pas3JIndHOro
COCIUHCHUA
IMPOBOAHUKOB

68.

Pemenue 3amau Ha
HpHMeHeHHeSaKOHa()Ma
AJId pas3jIndHOro
COCIUHCHUA
IMPOBOAHUKOB

69.

O/1C u BHyTpEHHEE
COIIPOTHUBIIEHUE
UCTOYHUKA TOKA. 3aKOH
Owma Ju1s 1oJIHOM 1enu

70.

Pemenne 3amad mo Teme
«I1C, BHyTpEeHHEE
COIIPOTHUBIICHUE
HCTOYHHKA TOKA. 3aKOH
Oma 111 TOJTHOM IEITHY

71.

JlabopaTopnasi padora
Ne 10. Onpenenenne
I/1C 1 BHYTpEeHHEro
CONPOTHBJIEHUS
HCTOYHHKA TOKA

72.

ITocnenmoBaTensHOC M
napajuiebHOe
COeIMHEHNE
HpOBOHHHKOB

73.

VYpok-uccnenoBanue
«IIpoBepka npasui
Kupxroga»

74.

Ypok-uccnenoBanue
«3yueHue BOJIbT-
aMIIEpHBIX




XapaKTePUCTUK
Pa3IMYHBIX JIEMEHTOB
AIEKTPUYECKOMN LS

75.

Pabora sanexrpuyeckoro
TOKa. MOIIHOCTH
JIEKTPUUECKOrO TOKA

76.

3akon J[xoyns — JleHua.
[loTpeburenu
JNEKTPUYECKOTO TOKA.
KopoTtkoe 3ambikanune

77.

Ypok-koH(bepeHus
«O0BsICHEHUE Y TIPUHITUTT
JNEUCTBUS JOMAIIHUX
3JIEKTPOHArpeBaTeIbHbBIX
npuOOpoB»

78.

Pemenue paznuuHbix
3a/1a4 110 TEME
«ITocToAHHBIN
DJICKTPUYECKUI TOK»

79.

IloaroroBka k
KOHTPOJIbHOM paboTe 1o
TeMaM «IJIEKTPUYECKHUE
3apspl. 3apsKEHHbIE
Tena ! ux
B3aUMOJCHUCTBUE» U
«ITocToSTHHBIN
AIEKTPUYECKUN TOK»

80.

KonTpoabHnas padora Ne
2 mo reMam
«JJIeKTpHYecKHue
3apsabl. 3apsKeHHbIe
TeJia  UX
B3aHMOJEHCTBUE» U
«ITocTOSTHHBIN
JIEKTPHUYECKHH TOK)

81.

IlocTositHHBIE MATHUTEIL,
UX B3aNMOJICHCTBHE.
MarsuTtHoe 1moJye 3eMiIu |
€ro 3HaYCHHUE IS )KU3HA
Ha 3emMiie

82.

Ypok-uccnenoBanue
«M3yyeHne MarHuTHOTO
MOJISI IOCTOSTHHBIX
MarHuTOB IIPH UX
00BEIMHEHUHA U
pa3/ieIeHUN.
Buzyanuzauus nons
MTOCTOSIHHBIX MAarHUTOBY




83.

OmnsiT OpcTena.
MarunurtHoe nose
AIEKTPUYECKOTO TOKA

84.

OmnbiT Amnepa.
MarunurtHoe 1none
KaTYyIIKU C TOKOM.
[Ipumenenue
AJEKTPOMATrHUTOB B
TEXHUKE

85.

Cwia Amniepa u
OIpesIeNIeHuE €€
HaIpaBJICHUS

86.

Pemenne 3amad mo Teme
«Cuna Amnepa u
orpeiesieHue eé
HaIpPABJICHUD)

87.

DIEeKTPOABUTATEIb
ITOCTOSIHHOT'O TOKA.
Hcnonn3oBanue
3JICKTPOIBUTATENICH B
TCXHUYCCKHUX
yCTpOICTBaxX U Ha
TPAHCIIOPTE

88.

JlabopaTopnasi padora
Ne 11. U3yuenne

el CTBUSI MATHUTHOTO
10JIsl HA MPOBOJHMK C
TOKOM

89.

Ypoxk-koHpepeHuus
«[IpakTuueckoe
[IPUMEHCHUE
JIIEKTPOJIBUTATEIICH

90.

JlaGopaTropnas pa6ora
Ne 12.
KouncrpyupoBanue u
u3yueHnue padoTbl
3J1eKTPOABHIATEJIsA

91.

JlaGopaTtopnas pa6ora

Ne 13. U3mepenue KI1JI
3JIEKTPOABUIATEIbLHOM

YCTAHOBKH

92.

Onpitel @apanes. 3akoH
3JIEKTPOMAarHUTHOM
uHaykuuu. [Ipasumno
Jlenma

93.

JlaGopaTropnas pa6ora
Ne 14. UcciaenoBanue
H3MeHEeHUIl 3HaYeHUusl U




HarmnpaBJICHUSA
HHIYKITMOHHOI'0O TOKA

94.

Penrenue 3ama4 mo reme
«3aKoH
ANEKTPOMArHUTHOMN
unaykuuu. [IpaBuno
Jlenma»

95.

DJeKTporeHeparop.
Crioco6b! nostyueHus
AJIEKTPOIHEPTUU

96.

Ypoxk-koHpepeHus
«DNEKTPOCTAHIINYU Ha
BO300HOBIISIEMBIX
UCTOYHUKAX SHEPTHH.
[Ipobiembl 3K0I0THH.
ToruIMBHBIC AJIEMEHTHI U
DIIEKTPOMOOHITI

97.

IToaroroBka k
KOHTPOJILHOHK paboTe 1o
TeMaM «MarauTHbIS
SIBJICHUS,
«DNeKTpoOMarHuTHas
WHIYKLHSD)

98.

KonTposbHas padora Ne

3 mo Temam

«MarHuTHble sIBJICHHS,

«3JICKTp0MaFHI/ITHaﬂ
HHIYKIHU

99.

Pabora ¢ Tekctamu o
TeMe «TemnoBble
MIPOIECCHI»

100.

Pabora ¢ Texctamu o
TeMe «DJIEKTPUIECKUE
3apsibl. 3apsKEHHBIE
Tena U ux
B3aUMO/IeIiCTBHE)

101.

Pabora ¢ Tekctamu o
TeMe «MarduTHbIe
SIBJICHUS

102.

Pabora ¢ TekctamH 110
TeMe
«DJIeKTpOMarHuTHas
WHIYKLWSD)

OBLIEE KOJIMYECTBO
YACOB I10
[TPOT'PAMME

102

14

IHOYPOYHOE IINTAHUPOBAHHUE
9 KJIACC




Tema ypoka

KoaunuyecTBo 4acoB

Kontpoin
HbIC
padoThI

Bcero

IIpakTuy
ecKHue
padoTbI

DJIEeKTPOHHbIE
nuppoBbIe
o0pa3oBaTejibHbIE

pecypchl

BGKTOpHHe BCJINYHNHBI,
ornecpanru ¢ BEKTOpaMu,
IMPOCKIHNH BCKTOPOB

Mexanuueckoe
JIBIKEHHE.
MarepuanbHas TOUKa.
CnocoObI Onucanus
MEXaHUYECKOTO
JIBIOKEHUS

Pannyc-Bexkrop
MaTepUaIbHON TOUKH,
IepeMeLICHUE Ha
IUIOCKOCTH

PaBHOoMepHOE
IPSMOJIMHENMHOE
nBxenue. I'paguueckoe
IIPE/ICTABIICHUE
PaBHOMEPHOTO
IIPSIMOJIMHEWMHOTO
JIBUKCHUS

Pewenue 3agau o teme
«PaBHOMEpHOE
MNPSIMOJIMHENHOE
JIBOKEHUEY

HepaBaomepHnoe
MNPSIMOJIMHENHOE
nBuxkeHue. Cpenssist u
MI'HOBEHHAsl CKOPOCTh
TeJa IIPU HEPAaBHOMEPHOM
JBUKCHUU

Cucrema orcuéra.
OTHOCHUTENLHOCTD
MEXaHUYECKOTO
IBIDKEHUSA

Pemenue 3a1au mo reme
«OTHOCUTEIBHOCTD
JOBUXKCHUS)

JlabopaTopnasi padora
Ne 1. Onpenenenue
CpeaHell CKOpPOCTH
CKOJIb2KeHHs OpyCKa
WU IBHKEHMS IIAPUKA
10 HAKJIOHHOM




IJIOCKOCTH

10.

PaBHOyCKOpEeHHOE
IPSMOJIMHEMHOE
JBIKCHHE. Y CKOPEHHE

11.

CxopocTh
PaBHOYCKOPEHHOI'O
PSAMOJIMHEHHOTO
neuxenus. ['papuk
3aBHCHUMOCTHU CKOPOCTH
OT BpEMEHHU

12.

[Tepememenue u myThb
IIPY PaBHOYCKOPEHHOM
IPSIMOJIMHEMHOM
JBUKCHUU

13.

Pewenne 3anad o reme
«IIepemerienue u ImyTh
IIPY PaBHOYCKOPEHHOM
HIPSIMOJIMHEMHOM
JBUKCHUI

14.

JlabopaTopnasi padora
Ne 2. UccnenoBanme
3aBHCHUMOCTH MYTH OT
BpPEeMeHH NMPH
PaBHOYCKOPEHHOM
JIBHKEHUH 0€3
HAYaJbHOH CKOPOCTH

15.

I'paduueckas
WHTEPIPETALNS
YCKOpEHUS, CKOPOCTH,
IIPOMIEHHOT'O ITyTH U
NepeMELICHUS IS
IIPSIMOJIMHEWMHOTO
JIBUKCHUS

16.

Pemenne 3amad mo Teme
«I'paduueckas
WHTEpIpeTarus
YCKOpPEHHUS1, CKOPOCTH,
MPOMIEHHOTO ITyTH U
nepeMeIeHus s
MPSMOJIMHEHHOTO
JIBYDKCHUS

17.

Pewenue 3agau o teme
«lIpssMmonuHenHOE
PaBHOYCKOPEHHOE
JIBUYKEHUE»

18.

YckopeHne cBOOOIHOTO
naneHusa. OnbITE
I'amunes




19.

Pemenue 3a1ay mo reme
«Y CKOpeHHe CBOOOHOTO
HageHUus

20.

JBr>xeHue tena,
OpOILIEHHOTO MO YTJIOM K
TOPHU30HTY

21.

Pemenne 3amad mo Teme
«JIBm>KeHue Tena,
OpOILIEHHOTO MO YIJIOM K
TOPU30HTY

22.

JlaGopaTtopnas pa6ora
Ne 3. UccienoBanue
JABUKEHUS TeJia,
OpOILIEHHOr0 MO/ YIJIOM
K TOPU30HTY

23.

Pemenue 3ama4 mo reme
«/IBMKEHME IO
JICHCTBUEM YCKOPCHHS
CBOOOHOTIO MMaJAECHHUS»

24.

Pemenne 3amad mo Teme
«JIBr>keHMe moxg
JIEHCTBUEM YCKOPEHUS
CBOOOTHOIO MagCHU»

25.

JIBH>KEHHE 110
OKpYXHOCTH. JInHelHas u
YIJI0Basi CKOPOCTb,
MIEPUOJ M 4acToTa

26.

CKopocThb U YCKOpEHHE
IpY IBHOKEHUH TI0
OKPYKHOCTH

27.

Pemienue 3angad 1o reme
«JIBH>KEHHE IO
OKPY>KHOCTH»

28.

Pemenue 3anay 1o reme
«JIBH>KEHHE IO
OKPY>KHOCTH»

29.

ITonroroBka k
KOHTPOJILHOH paboTe 1o
TeMe «Mexaandeckoe
JIBUKEHUE U CIIOCOOBI €0
OIMMCAHUSI»

30.

KonTposbHnas padora Ne
1 mo Teme
«MexaHu4eckoe
NBUKEHHE U CIHOCO0BI
€ro OnuCcaHus»

31.

[Iepssiii 3ak0H HproTOHA.
Bexkrop cuiibl




32.

Bropoii 3akon HeroTona.
PaBHOnelicTBYIOIIAA
cuna. TpeTuid 3aK0H
HreroTona

33.

Cunita TSDKECTH | 3aKOH
BCCMHUPHOI'0O TAIOTCHUA

34.

JIBrKeHHE Tea BOKPYT
IPaBUTALlHOHHOIO
ueHtpa. [Iepsas
KOCMHUYECKasi CKOPOCTb

35.

Cuna peakuuu ornopsl.
Bec Ttena. HeBecomocTs 1
Neperpy3Ku

36.

Cuna ynpyroctu. 3akoH
I'yka

37.

Cuna tpeHus.
Koaddurnuent tpenns

38.

JlaGopaTropnas pa6ora
Ne 4. UccnenoBanue
3aBHCHMOCTH CHJIBI
TPEHHS CKOJIbKEHUs OT
CHJIBI HOPMAJILHOT O
JABJICHUS U
omnpeeieHue
K0d(puIHeHTAa TPeHHus

39.

Pemenne 3amad mo Teme
«JIBr>keHMe moxg
JIEMCTBHEM HECKOJILKIX
CHID»

40.

Pewenue 3agau o teme
«/IBMKEHME IO
JIECTBUEM HECKOJIBKUX
CHID»

41.

JBr>keHue Ten no
OKPYKHOCTH 110]1
JIEMCTBHEM HECKOJILKIX
CHII

42.

Pemienne
KOMOWHUPOBAHHBIX 3a/1a4
o teme «KuHemaruka.
JBr>xeHue Tena mnoj
JICMCTBHEM HECKOIbKUX
CHLID»

43.

Ypoxk-koHpepeHuus
«3akon bepnymm.
CoBpeMeHHbIE
JeTaTeIbHbIE alaparsbl,
CyJla Ha MOJBOJIHBIX




KPBUIbSIX, aHTUKPBLUIO Ha
CKOPOCTHBIX
aBTOMOOMIIAX. [|BIoKeHUE
1moe3/1a Ha MarHUTHOM
MOTYIIKE»

44,

PaBHoBecue
MaTepUAIbHON TOYKHU.
AOGcooTHO TBEPIOE
TeJ0. MOMEHT CHUJIBI.
IIpaBri0 MOMEHTOB

45.

Ypok-uccnenoBanue
«Ornpenenenue eHTpa
TSDKECTH pa3IMyHbIX TEJ»

46.

Pemenue 3agau no reme
«PaBHOBecue TBEPAOTO
TeIay

47.

HNmnynsc Tena.
H3menenue numnyibca.
HMitynbe cubsl. Ypyroe

U HEYIIpyroe
B3aUMO/ICHCTBHE

48.

3aKOHBI U3MEHEHUS U
COXPAHCHHSI UMITYJIbCA

49.

PeakTuBHOE NBM)KEHUE

50.

Pemenue 3anay no teme
«3aKOH COXpaHEHUs
UMITyJIbCa. PeakTuBHOE
JBUKCHHUE»

51.

Pemienue 3anay 1o teme
«3aKOH COXpaHEHUs
uMIlysbca. PeaktuBHOe
JIBIDKCHUE)»

52.

Mexanunueckasi paboTa u
MOIIIHOCTb

53.

Pabotra cuiibl TSKECTH,
CHWJIBI YIIPYTOCTH.
IToTeHIMaIbHAS SHEPIHS

54.

JlabopaTopnasi padora
Ne 5. Onpenenenue
padoThI CHJIBI
YIPYrocTH Npu Noabéme
rpysac
HCMOJIb30BAHUEM
HeNoJABUKHOIO U
MOJABHKHOT0 0JIOKOB

55.

Pemenue 3agad mo teme
«Pabora. MontHocTh)

56.

CBs13b DHEpruu U paboTHI.




Kunernueckas 3neprus.
Teopema 0 KHHETHYECKOH
SHEPIruu

57.

Pemenue 3agadq mo teme
«Pabora. MouHoCTb.
DHEPrus»

58.

3aKOH U3MEHEHUSA 1
COXpaHCHHS
MEXaHHYECKON SHEPTUU

59.

JlabopaTopnasi padora
Ne 6. Onpenesienue
padoThI CHJIBI TPEHUS
Npu PABHOMEPHOM
JABUKEHUHM TeJia 1o
TOPU30HTAJIBHOM
NOBEPXHOCTH

60.

Perenne 3agau «3akoH
COXPaHCHHSI SHEPTUID)

61.

Pemenne 3amay «3akon
W3MEHEHUS U COXPaHEHUS
SHEPTUM»

62.

Pemenue
KOMOWHHPOBAHHBIX 3a/1a4

63.

ITonroroBka K
KOHTPOJIbHOM paboTe 1o
TeMe «B3anmoneiicteue
TeJI. 3aKOHBI
COXpaHEHUD)

64.

KonTposbHas padora Ne
2 mo Teme
«B3aumopaelicTBue TeJl.
3aKoHBI COXpAHEHUS»

65.

KonebarenpHoe
nBmkeHue. OCHOBHEBIE
XapaKTePUCTUKU
KoJIeOaHuM: TIeproI,
4acTOoTa, AMILTUTY/IA

66.

MaremaTtuueckuii
MasTHUK. JIabopaTopHasi
padora Ne 7.
HccaenoBanue
3aBHCHMOCTH Nepuoaa
KOJIeOaHMii Ipy3a Ha
HHUTH OT JJIUHbI HUTH

67.

[IpyXMHHBIA MAATHUK.
JlaGopaTropnas pa6ora
Ne 8. UccinenoBanue
3aBHCHMMOCTH NepHOa




KoJIe0aHW NPYKMHHOTO
MasiTHUKA OT MacChl

rpy3a

68.

I'apmonunueckue
KoseOaHus

69.

JlaGopaTtopnas pa6ora
Ne 9, U3mepenue
YCKOpeHHs CBOOOITHOT O
najieHust

70.

[IpeBpanienue 3Heprun
pY KoJIebaTeIbHOM
JIBI)KEHUU

71.

Pemenwue 3ana4 no teme
«IpyxvHHBIA 1
MaTeMaTHYECKUN
MasTHUK»

72.

Pemenue 3anau no teme
«IpyxuHHBII 1
MaTEeMaTHYECKUI
MasiTHUK»

73.

3aryxarolye KojJeOaHusl.
BriHyXcHHBIE
KosneOanus. Pezonanc

74.

MexaHndecKre BOJTHBI:
MPOAOJIbHBIE U
nonepeynbie. CBoicTBa
MEXaHUYECCKUX BOJIH.
JlmmHa BOJIHBI U CKOPOCTH
€€ pacupOoCTpaHEHUsI

75.

Ypok-uccienoBaHue
«Ha0mronenue
OTpaKCHHSI,
PEIOMIICHUS,
UHTEpPEpEHIINH U
JuGpaKIuy BOJIH HA
MTOBEPXHOCTH BOJIBD»

76.

VYpok-koHpepeHuus
«MexaHn4ecKue BOJIHBI B
TBEPIIOM TEJIE.
CelicMuyecKue BOJIHBDY

77.

3Byk. Pacnipoctpanenue u
OTPaKCHHE 3BYKA

78.

Pemienue 3a1au mo teme
«3BYK»

79.

I'poMKOCTb 3ByKa U
BBICOTA TOHA. Y POK-
UCCIIe/IOBaHHe
«OKCIIEPUMEHTAIILHOE




OIpeziesIEHUE TPaHUI]
YaCTOTHI CIBIITUMBIX
3BYKOBBIX KOJICOAHUN»

80.

AKyCTHUYECKHI1 pe30HaHC.
Ypok-uccnenoBanue
«HabOmronenne n
00BsACHECHHE
aKyCTHYECKOTO
pe30HaHCa»

81.

Wudpa3syk u
yIBTPa3BYK.
Kondepennus
«Hcnonp3oBaHue
yIBTPa3ByKa U
uH(ppa3ByKa B
COBPEMEHHBIX
TEXHOJIOTHUSIX)

82.

DIIEKTPOMarHuTHOE TOJIe
H DJICKTPOMArHUTHLIC
BOJIHBI

83.

CaoiicTBa
DJICKTPOMATrHUTHBIX BOJH

84.

Ypok-koH(bepeHus
«Ixana
ANEKTPOMATHUTHBIX BOJIH.
Hcnonp3oBaHue
AIEKTPOMATHUTHBIX BOJIH
JUISI COTOBOM CBSI3M.
Pammonokammus.
Kocmudeckast cBsI3b»

85.

DNIeKTpOMarHuTHas
npupoja ceera. CKopocTh
CBETa

86.

BousiHOBBIE CBOMCTBA
cBeTa: MHTep(depeHus U
nudpakiys

87.

Pemenne 3amad mo Teme
«MexaHn4JecKne u
3JIEKTPOMarHUTHBIE
KOJIEOAHMS U BOJIHED.
IToaroroBka k
KOHTPOJIbHOM pabote

88.

KonTpoabnas padora Ne
3 o Teme
«Mexanuueckue v
3JIEKTPOMATHUTHbBIE
K0JIe0aHUS U BOJHbI»

89.

JIydeBast Mmozielib CBETA U




TCOMETPHUUICCKAA OIITHUKA.
HctouHuku cBeTa

90.

[IpssmonuHenHOE
pacupoCcTpaHEHUE CBETA.
3armenust ConHua u
JIyHb1

91.

3aKOH OTpaXEHUs CBETA.
Iliiockoe 3epkano

92.

[Toctpoenue
N300paKCHHU,
c(hOopMUPOBAHHBIX
3epkajioM. 30Ha BUICHHS

93.

[Ipenomiienue cBera.
3aKoH MPETOMIICHHS
ceeta. [lonHoe
BHYTPEHHEE OTpAXKEHUE
CBETa

94.

JlabopaTopnasi padora
Ne 10. UccaenoBanue
3aBHCHMOCTH yrJja
npeJoMJIeHHs OT yrJia
naJieHusi CBETOBOTO
JIyya Ha rpaHuue
«BO3IYX — CTEKJIO»

95.

Ypok-uccnenoBanue
«AHanu3 U 00bICHEHHE
ONTHYECKOTO MUPaKA»

96.

Ypoxk-koHpepenuus
«Hcnonp30Banne
MOJIHOT'O BHYTPEHHETO
OTpa)KeHI/I?IZ CBC€TOBO/JBI,
OIITHUKO-BOJIOKOHHAS
CBSI3b)

97.

Pemenue 3amay o Teme
«OTtpaxkeHue u
IIPEJIOMJICHUE CBETA»

98.

JIuH3a, X0 nydei B
JINH3€E

99.

DopmyJia TOHKOH JIMH3BI

100.

JlabopaTopnasi padora
Ne 11. Onpenenenue
¢oxycHoro paccrossnus
U ONITHYECKOH CHJIBI
coOuparoniei JUH3bI

101.

Pemenue 3amay o Teme
«IIoctpoenue
N300pakeHHI B
cobuparoien u




paccenBarOUIE JIUH3aX.
PopmyJia TOHKOH JIUH3bD)

102.

VYpok-koH(bepeHus
«lIpuHUIMD AEUCTBUS
ONTUYECKUX TPUOOPOB
(MHKPOCKOTI, TEJIECKOII,
doToamnmapar)»

103.

['na3 kak onTuueckas
cucrema. bauzopykocTs 1
JAJIbHO30PKOCTh

104.

Pemenue Ppa3INYHbIX
3aJa4 OIITUKH

105.

Paznoxenne 6emoro
cBeTa B CIeKTp. ONBbITHI
Herorona. Croxxenue
CHEKTPAIBbHBIX IIBETOB.
Hucnepcus ceera

106.

YpOK-IIpaKTUKYM
«Habnronenue u
00BSICHEHUE OIBITOB 110
pasliokKeHuto 6enoro
CBETa B CIEKTP.
[omyuyenne 6enoro Bera
IPU CJIO’KEHHH IIBETOBY

107.

IToaroroBka k
KOHTPOJIbHOM paboTe 1o
teme «OnTuYecKue
SIBJICHUS

108.

KonTpoabnas padora Ne
4 o teMe «OnTNYecKue
ABJICHUSA»

109.

CHexTpsbl UCITYCKAaHUS U
MTOTJIOIICHMS.
JInaelyarsie 1
CIJIONTHBIE CIIEKTPBI

110.

KBautel. JIunenyarrie
CIIEKTPBI

111.

Omnsitel Pesepdopaa u
ITaHeTapHasi MOJIEIb
aToMa

112.

IToctynatel bopa.
Mopens atoma bopa.
Hcnyckanue n
IOTJIOLICHHE CBETa
aTOMOM

113.

PaanoakTMBHOCTB.
Anbda-, 6eTa- u ramma-
U3ITyYeHUS




114.

CtpoeHue aTOMHOTO
sapa. Hykinonnas Moznens
aTOMHOTO siipa

115.

PannoakTuBHBIE
npeBpaienus. M3otomnsl

116.

[Tepuon monypacnana

117.

Ypok-koHpepeHIus
«/leuncTBre
PaAOAKTUBHBIX
W3JIYYEHHI Ha )KUBbIE
OpraHu3MBbl. 3allluTa OT
palrOaKTUBHOTO
U3JIYYCHUSI»

118.

SInepHble peakuuu.
3aKOHBI COXpaHEHUs
3apsiI0OBOTO U MAaCCOBOT'O
qHcel

119.

DHeprusi CBI31 aTOMHBIX
snep. CBsi3b Macchl U
DHEPrUU

120.

Pemenue 3agad mo teme
«SlnepHble peakIuu.
DHeprusi CBSI3u»

121.

Peakmum cunTe3a u
JIeTICHUs siep.
Hcrounuku sHepruu
CoJHia u 3BE3]1

122.

VYpok-koHpepeHuus
«SInepnas sHepreTuka.
DKOJIOTHYECKHUE
po0JIEMBI sIIEpHON
JHEPreTUKN

123.

Penrenue 3amad mo reme
«Konebanust 1 BOJIHLI.
CBeTOBBIEC M KBAHTOBEIC
SIBJIEHUS

124.

Pemrenne pacu€THbIX
3aja4 1o TemMe
«MexaHugeckoe
JIBIDKEHUE»

125.

Penrenune pacu€THbIX U
KauyeCTBEHHEIX 3aJ1a4 110
TeMe «B3anmoneiicteue
TEI»

126.

Pemenne pac4€THeIX 1
KayeCTBCHHBIX 3aJ1a4 110
TeMe «3aKOHBI
COXpaHEHHUSI SHEPTUHU U




VMITYJIbCA»

127.

Pemenue pacu€THbIx u
KaueCTBEHHBIX 3a]1a4 110
Tteme «TernnoBble
IPOLIECCHI»

128.

Penrenune pacu€THbIX U
KAaueCTBEHHBIX 3a/]a4 10
TeMme «BraaxHoCTh»

129.

Pemrenune pacu€THbIX U
KaueCTBEHHBIX 3a/]a4 110
teme «KII/] TemnoBbix
BUTATEJIEN)

130.

Pemenne pac4€THeIX 1
KayeCTBEHHBIX 3a/1a4 110
TeMe «DJIEKTPUUECKHE
3apspl. 3apsKEHHbIE
TeNa U UX
B3aUMOJICUCTBUS»

131.

Penenune pacu€THbIX U
KaueCTBEHHBIX 3a/]a4 10
TeMe «3aKOHBI
MIOCTOSIHHOT'O TOKa»

132.

Pemenne pac4€THbIX 1
KayeCTBEHHBIX 3a/1a4 110
teme «KII1J]
JIEKTPOYCTAaHOBOK»

133.

Pemenune pacu€THbIX U
KaueCTBEHHBIX 3a/]a4 10
Teme «JIuH3bI n
ONTUYECKUE TPUOOPHD»

134.

[ToBTOpeHue n
00o6ueHne

135.

[ToBTOpEHUE U
000011IEeHNE

136.

[ToBTOpEeHue n
00o6ueHne

OBLIEE KOJIMYECTBO
YACOB I10
[TPOT'PAMME

136
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MPOBEPSIEMBIE ITPEJMETHBIE PE3YJIbTATHI OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI OCHOBHOTI'O OBIIIET'O OFPA3OBAHUSA

7 KJIACC

Kon

NPOBEPSIEMOT0
pe3yjbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus

1.1

HCIIOJIb30BATh M3YUCHHLIC ITIOHATHUA

1.2

pasiiniaTth ABJICHUS 11O OIMMMCAHUIO UX XapPaKTCPHBIX CBOICTB M Ha OCHOBE
OIIBITOB, ACMOHCTPHUPYIOIINX JAHHOC (bHSI/I‘leCKOG SIBJICHHUC

1.3

pacrio3HaBaTh  TPOSIBIIEHHWE  HM3YYCHHBIX  (DU3MYECKMX  SBICHUHA B
OKpY)KarollleM MHUpPE, B TOM uucie (U3NYECKUE SIBICHUS B MPHUPOAE, MPH
TOM [EPEBOJUTH IMPAKTUYECKYIO 3a7adyy B yueOHYI0, BBIICITH
CYILIECTBEHHBIE CBOMCTBA (MIPU3HAKU) PUZNUECKUX SABJICHUN

1.4

OIKCHIBATh M3YUYECHHbIE CBOWCTBA Tel U (PU3MYECKUE SIBICHUS, UCIOIb3Ys
¢usuueckue  BEIMYUHBI, @pPU  ONMCAHUM TNPABHIBHO  TPAKTOBATh
(U3UYECKUi CMBICT MCIIOJB3YEMbIX BEIMYHMH, HX 0003HAYECHUS W €IMHUIIBI
(Gu3uUecKux BETUYMH, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOIIME JaHHYIO
(GU3MUECKyI0 BEIMYMHY C JPYTUMH BEJIWYHMHAMH, CTPOHUTH TpaduKu
U3YUYCHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEIUUYHUH

1.5

XapaKTepU30BaTh CBONCTBA Tel, (UINYECKUE SBICHUS U IPOIECCHI,
UCIIONB3ysl W3YyYEHHBIE 3aKOHBI, IIPU 3TOM  J1aBaTb  CJIOBECHYIO
(GbOpMYITMPOBKY 3aKOHA U 3aITMCBIBATH €M0 MATEMATHIECKOE BBIPAKCHHE

1.6

OOBSACHATH (PU3HUYECKUE SBIICHUS, TIPOIIECCHI U CBOMCTBA TEJl, B TOM YHCIIC H
B KOHTEKCTE CUTYyAIlMil MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBIAThH
MIPAUYUHHO-CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 | — 2 JIOTHYECKUX
11aroB ¢ omnopoil Ha 1 — 2 U3yYEHHBIX CBOWCTBAa (PUBUYECKUX SIBICHUM,
(bU3MYECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

pemath pacu€THble 3ama4u B 1 — 2 JCHUCTBUS, HCIOJB3YS 3aKOHBI H
dbopMyIibl, CBsI3BIBAIONIUE (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAIM3a
YCIIOBHS 3aJ1au¥l 3allMChIBATh KPATKOE YCJIOBHUE, MOJCTABIATh (DPU3HUYCCKHE
BEJIMYMHBI B (OPMYINIBI M MPOBOJIUTH PAcuéThl, HAXOTUTH CIPABOYHBIC
JTAaHHBbIC, HEOOXOIUMBIC JIsi PELICHUs 3ajad, OLEHHBATh PEATUCTUYHOCTD
NOJYYCHHOU (PU3MUYECKON BEIMUHHEI

1.8

pacrno3HaBaTh MpoOJEMBbl, KOTOpPbIE MOXXHO pEIIUTh NpU TOMOIIA
(U3HYECKUX METOJ/IOB, B ONUCAHHUH HMCCJICIOBAHUS BBICISTH MIPOBEPSIEMOC
MpeooKeHrne (TUNOoTe3y), pa3inyaTh U HHTEPIPETUPOBATH MOTYyYEHHBIH
pe3yibTaT, HaXOAUTh OIIMOKM B XOJE OIbITAa, JIeJaTh BBIBOJABI MO €ro
pe3yabTaTam

1.9

IIPOBOJIMTH OTIBITHI 11O HAOTIOACHHUIO (PH3UICCKUX SBICHUHN MU (PU3NICCKUX
CBOMCTB Tenm: (HOpMyJIHpOBATH MPOBEPSIEMBbIE MPEANONIOKEHUs, COOUPATh
YCTaHOBKY W3 NPEIJI0KEHHOTO0 O0OpYIOBaHMS, 3alMCHIBATH XOJ OIbITA U
(dbopMyITUpPOBATH BBIBO/IBI

1.10

BBIMOJIHATh TPSAMBbIE H3MEPEHUs C MCIOJIb30BAaHUEM aHAJIOTOBBIX U
IUPPOBBIX NPUOOPOB, 3amUCHIBaTh IOKa3aHUs MNPUOOPOB C  Y4ETOM
3a/1aHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHON (PU3MYECKON BEIMYUHBI OT
JpPYyroi ¢ MCIHOJIb30BAaHMEM IPSIMBIX M3MEpPEHUH, Yy4acTBOBaTb B
IUIAaHUPOBAaHUM  y4eOHOTO  MCCIEJOBAaHUSA, COOMpaThb YCTaHOBKY M
BBINOJIHATh M3MEPEHHUs, CJenys MPeUIOKEHHOMY IUIaHy, (UKCHPOBAThH




pe3yNbTaThl TIOMYYECHHOW 3aBUCUMOCTH (PH3UYECKMX BEIMYMH B BHJIC
NPEUIOKEHHBIX Ta0HIl W TpapuKOB, JeiaTh BBIBOABI IO pPe3ybTaTaMm
HCCIICIOBAHUS

1.12

MMPpOBOAWUTL KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘~I€CKI/IX BCJIMYHH, CIICAYys
HpeHHO)KCHHOﬁ HHCTPYKIMU: IIPU BBIIIOJIHCHUA I/ISMCpCHI/Iﬁ CO6I/IpaTI>
SKCIICPUMCHTAJIbHYIO  YCTAHOBKY MW  BbBIYUCIIATH 3HAYCHHC HCKOMOM
BCJINMYMHBI

1.13

coOiroaaTh MpaBuiia TEXHUKU OE30MaCHOCTU MPHU padoTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM

1.14

yKa3bplBaTh MPUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKHUX YCTPOUCTB,
XapaKTepu3oBaTb NPUHLUMBI  JEHCTBUA  M3YyYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMICTB C IOMOIIBIO UX ONHUCAHMS, UCIOJIb3YSl 3HAHUS O
CBOWCTBaX (PM3NYECKUX SIBICHUI U HeoOXonumble (U3NUECKHE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

NPUBOIUTH  MPUMEPHl  (HAXOIUTh  WHPOPMAIMIO O  MPUMEPAX)
MPAKTHYECKOTO HCIIOJIb30BaHUS (U3NYCCKUX 3HAHUH B IOBCEIHEBHOM
JKU3HM 11 o0OecrieueHrss 0€30MacHOCTH NP OOpaIleHuH ¢ MpudopaMu U
TEXHHUYECKUMHU YCTPOHCTBAMH, COXPAHEHUS 30POBhSI U COOJIIOICHUS HOPM
9KOJIOTHYECKOTO MOBEJICHUS B OKPYKAIOIIEH cpejie

1.16

OCYIIECTBIISATh OTOOpP HMCTOYHMKOB HHGpopMmanuu B ceTu HWHTepHET B
COOTBETCTBUU C 3aJIaHHBIM MOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIUXCS
3HAHMM W TyTEM CPaBHEHHUS PA3IUYHBIX HCTOYHUKOB  BBIICISATH
UHPOPMAITHIO, KOTOpas SBISCTCS TPOTHBOPSYMBOWMIM MOXKET OBITh
HEJIOCTOBEPHOMU

1.17

UCIIOJIb30BaTh IPHU BBINOJIHEHUHM YYEOHBIX 3a/laHUi Hay4YHOIOIYJSPHYIO
auTepaTypy (pu3MUecKkoro comepikaHus, CIpaBOYHbIE MaTepUaibl, PECYpChl
cetu HMHrepHer, BiazeTp nOpuéMaMU KOHCHEKTUPOBAaHUS  TEKCTa,
npeoOpazoBanus HHGOPMAIIMU U3 OJTHOM 3HAKOBOW CHUCTEMBI B APYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIC KPATKHE MHCHMCHHBIC W YCTHBIC COOOIICHHS Ha
OCHOBE 2 — 3 MCTOYHUKOB MH(pOpMAIMH (HU3UIECKOTO COJICpKaHUSA, B TOM
Yyucie MyOauvyHO IeNaTh KpaTKue COOOIIEHUS O pe3yabTaTax MPOSKTOB WU
yueOHBIX HCCIEIOBAHUM, MPH 3TOM TI'PAMOTHO HCIIOJIb30BATh W3YUECHHBIN
NOHSATHWHBIN ammapar Kypca (U3HKH, COMPOBOXKIATh BBICTYIUICHHE
npe3eHTalue

1.19

IPU BBIIOJHEHUH YYE€OHBIX IPOEKTOB M HCCJIEIOBAaHUN pacHpeleisTh
0053aHHOCTU B TIpYIE B COOTBETCTBUU C IIOCTaBJIECHHBIMHU 3aJauyaMH,
CICIWTHh 32 BBINOJHEHWEM IUIAHA JECWCTBUM, aJ€KBaTHO OLICHUBATh
COOCTBEHHBIM  BKJAJ B  JEATEIbHOCTh  TIPYIIBL,  BBICTpauBaTh
KOMMYHUKAaTUBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIINX

8 KVIACC

Kon

NPOBEPSIEMOT0
pe3yjbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeIbHOM MPOrPaMMbl OCHOBHOTO 00111ero 00pa3oBaHus

1.1

HCII0JIB30BAaTh INOHATHUA

1.2

pasiindaTtb ABJICHHA 110 OIIMCAHHIO HUX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIILITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bHSI/I‘leCKOG SBJICHHUC

1.3

paciio3HaBaThb IIPOABJICHUC HN3YUYCHHBIX Q)HSI/I‘IGCKI/IX SIBJICHUI B
OKpYyKarmeM MUpe, B TOM YHUCIIC Q)HSH‘IGCKI/IG SIBJICHUA B IIPHUPOIC, IIPU
9TOM TINCPCBOJUTL MPAKTHYCCKYIO 3aaa4y B y‘~I€6Hy10, BBIJCIIATDH




CYIISCTBEHHBIC CBOMCTBA (NTPU3HAKK) PUBNUCCKUX SBJICHUN

1.4

OTKCHIBATh M3YYCHHBIC CBOWCTBA Tel U (PU3UYECKUE SBICHUS, UCTOIB3YS
¢usuueckue  BEIMYUHBI, NPU  ONMCAHUM TNPABHWIBHO  TPAKTOBATh
(U3UYECKU CMBICI HCIIOJB3YEMbIX BEJIMYUH, O00O3HAUYEHUS W EIMHUIIBI
¢u3nuUecKux BEIUYMH, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOIIME JaHHYIO
(GU3NUECKyI0 BEIMYMHY C JPYTUMHU BEJIWYHMHAMH, CTPOHUTH TpaduKu
U3YUYCHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEJIMUYUH

1.5

XapaKTepU30BaTh CBOMCTBA TeJN, (QU3NYCCKUE SIBICHUS W TIPOIIECCHI,
UCIIONB3Yysl WU3YyYEHHBIE 3aKOHBI, IIPU 3TOM  J1aBaTb  CJIOBECHYIO
(GOpPMYIMPOBKY 3aKOHA U 3aITMCHIBATH €M0 MATEMATHIECKOE BBIPAKCHHEC

1.6

OOBSICHATH (PU3MUECKUE MPOIECCHl M CBOWCTBAa TEl, B TOM 4YHCIE U B
KOHTEKCTE CUTYyalluil NPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIIATH
IPUYMHHO-CJIEJICTBEHHBIE CBSA3H, CTPOUTH OOBsICHEHUE U3 | — 2 JIOrHuecKux
IIaroB ¢ TOMOMIBI0 | — 2 W3y4YeHHBIX CBOWCTBA (M3WYECKHUX SIBICHUH,
(U3UUECKUX 3aKOHA MM 3aKOHOMEPHOCTH

1.7

pemate pacuéTHele 3ajadyd B 2 — 3 JEUCTBUSA, HUCIOJbL3Ys 3aKOHBI U
Gopmyinbl, cBs3bIBarolMe (U3NYECKUE BEIMYMHBI: Ha OCHOBE aHalu3a
YCIOBUs 3aJa4yM 3alKCbIBATh KPATKOE YCIOBHUE, BBIABIATH HEIOCTATOK
JAHHBIX JUISL peLIeHMs 3ajaud, BbIOMpAaTh 3aKOHBI U (OPMYIIbI,
HeoOXoauMble il €€ pelleHus, MNPOBOJAUTh pacdy€Tbl U CPAaBHUBATH
HOJY4YEHHOE 3HaYeHUEe (PU3NUECKOM BEIMUUHBI C U3BECTHBIMU IAHHBIMU

1.8

paciio3HaBaThb HpO6JI€MLI, KOTOpPBIC MOXXHO pPCIIUTL IIPpH IIOMOIIOH
(1)H3H‘-I€CKI/IX MCTOHOB, HCIIOJB3Yyd OIMMCAHUC MCCICAOBAHUSA, BBIACIATH
IMPOBCPACMOC  IIPCAIIOJIIOKCHHC, OOCHUBATL  IMPABUJIBHOCTL  ITOPSAAKaA
MMPOBCACHUA MUCCICAO0BAHNUA, ACJIaTh BHIBOALI

1.9

MIPOBOJIUTH OTIBITHI 10 HAOIOICHUIO (PU3MUECKUX SBJICHUN HIIN (PU3NUCCKUX
CBOWMCTB Tel: (HDOPMYJIIMPOBATH MPOBEPSIEMBIC TPEIIOIIOKEHUS, COOUPATh
YCTAHOBKY W3 MPEUIOKEHHOTO O0O0PYIOBaHUS, OMUCHIBATH XOJ OIBITA W
(GhOpMYyITUPOBATH BHIBOIBI

1.10

BBINOJIHATH MPSIMbIE U3MEPEHUS C UCIOIb30BAHUEM aHAJIOTOBBIX MPUOOPOB
U JATYUKOB (DU3MUYECKUX BEIUYMH, CPABHUBATH PE3yJIbTaThl U3MEPEHUH C
y4€TOM 331aHHON abCOJIIOTHON MOrPEIIHOCTH

IPOBOJUTH MCCIIEJOBAHNE 3aBUCUMOCTH OJHOW (PM3MYECKOW BEITMUYUHBI OT
Jpyrol €  HCIOJIB30BAHMEM  MPSAMBIX  HM3MEPEHUH:  IJIaHUPOBAaTh
UCCIIEJIOBaHUE, COOMpaTh YCTAHOBKY M BBIIOJIHATh WU3MEPEHUs, CIELYs
OpPEUVIOKEHHOMY — IUlaHy,  (UKCUpOBaTh  pe3yibTaTbl  IOJIYYEHHOM
3aBHCHMOCTH B BHJI€ TaOJIUI] U rpadUKOB, JeJaTh BBIBOABI 110 PE3yJIbTaTaM
VICCJIEJOBAHMUSI

1.12

IMPpOBOANTH KOCBCHHLIC H3MCPCHHA Q)HSHQGCKI/IX BCIIMYHH: IIJIAHUPOBATH
HU3MCPCHH, CO6I/IpaTI> IKCIICPUMCHTAJIbHYIO YCTaHOBKY, cJIeays
HpGI{JIO)KGHHOfI HHCTPYKIMH, U BBIYHUCIATH SHAYCHUC BCIIMYNHEBL

1.13

coOnroaaTh MpaBuiia TEXHUKU OE30MaCHOCTU MPHU padoTe ¢ 1abopaTOPHBIM
000pyI0BaHHEM

1.14

XapaKTepu30BaTh MPUHIUMBI  JIEHCTBHA  M3YyYCHHBIX NPUOOPOB |
TEXHUYECKUX YCTPOWCTB C OIOPOM HA MX OINHCAHMS, UCIIONB3Ysl 3HAHUA O
CBOWCTBaX  (U3MYECKUX SABJICHUH U  HeoOXomumble  (huznyeckue
3aKOHOMEPHOCTH

1.15

pacrio3HaBaTb MPOCTBIC TEXHUYCCKUC yCTpOfICTBa H  HU3MCPHUTCIIBHBIC
HpI/I60pI>I o CxXeMaM MU CXEMAaTUYHBIM PUCYHKAM, COCTABJIATH CXCMbI
QJICKTPHUYCCKUX ueneﬁ C II0CJICJOBATCIIbHBIM n mapaJljiICJIbHbIM




COECIMHEHUEM JJIEMEHTOB, pa3jiMyasi YCJIOBHblE OOO3HAUYEHHUS HIIEMEHTOB
AIEKTPUYECKUX LENeH

1.16

NPUBOJUTh  NpHUMEpbl  (HAXOAWUTh  HMHGOPMAIMIO O  MPHUMEpPax)
MPAKTHYECKOTO HCIIOJIb30BaHUS (U3NYCCKUX 3HAHUH B TOBCEIHEBHOM
JKU3HM JIJIs1 o0OecrieueHrss 0€30MacHOCTH NP OOpaIlleHUH ¢ MpuOopaMu U
TEXHHYECKUMHU YCTPOHUCTBAMHU, COXPAHEHUS 370POBhSI U COOJIIOICHUS HOPM
9KOJIOTHYECKOTO MOBEJICHUS B OKPYKAOIIEH cpejie

1.17

OCYIIECTBIISATh TOWUCK WH(GOPMAIMU (PU3NICCKOTO COJICPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE MMEIOLIUMXCS 3HAaHUM W MOYTEM CpaBHEHUS
JIOTIOJTHUTEIHHBIX HCTOYHHUKOB BBIJCIATH WH(OPMAIINIO, KOTOpAsi SBISCTCS
MIPOTUBOPEYMBOM HUIIM MOXKET OBITh HEAOCTOBEPHOIL

1.18

UCIIONb30BaTh MPHU BHIMOJHEHUN YUEOHBIX 3a/laHUil HAay4YHO-TOIMYJISPHYIO
auTepaTypy (pU3MUecKoro comepikaHus, CIpaBOYHbIE MaTepUaibl, PECYpChl
cetu MuTepHer; BiaAeTh nNpuUEMaMu  KOHCIEKTUPOBAHHS  TEKCTa,
npeoOpazoBanus HHGOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

co3laBaTh COOCTBEHHBIE NHUCHbMEHHBIE M KpAaTKHWE YCTHBIE COOOIIEHUS,
0000mas wWHPOPMALMIO M3 HECKOJbKMX HCTOYHUKOB (HU3UYECKOTO
COJIEpKaHUsI, B TOM YHUCIIC IMMyOJUIHO MPEICTABIISITh PE3YJIbTAThl IPOSKTHOM
WJIM UCCIIEA0BATEIIBCKOM JIEATEILHOCTH, TP 3TOM I'PaMOTHO HCIIOJIB30BaTh
U3yYCHHBI TOHATUIHBIN ammapar Kypca (U3WKH, COMPOBOXKIATH
BBICTYIJICHUE TTPE3CHTAIINCH

1.20

IpU BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIEIOBaHUN (UBHUYECKUX
IPOIIECCOB PACHpPEIEIATh OOS3aHHOCTH B TPYINIEe B COOTBETCTBHU C
MIOCTaBJICHHBIMM 3aJa4aMH, CICAUTh 3a BBIIOJHEHHEM IUIaHa ACHCTBUU U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKIIQJ B
JeATEIbHOCTh T'PYIIIbI, BBICTPAUBATh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE,
IPOSIBIISASE TOTOBHOCTD Pa3pemaTh KOHMIMKTHI

9 KJIACC

Kon
npoBepsieMor
0 pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHusi

1.1

HCIIOJIb30BATh U3YUCHHLIC ITIOHATHUA

1.2

pas3iinuaTth ABJICHHA 110 OIIMCAHHIO HUX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIHUX AAHHOC (bHSI/I‘IeCKOG SBJICHUC

1.3

pacro3HaBaTh  NPOSBIECHUE HW3YYCHHBIX  (DU3MUECKUX  SIBICHUH B
OKpY)KaloIleM MHUpPE, B TOM 4ucie (PU3NYECKUE SIBICHUS B MPUPOAE, MPHU
9TOM IEPEBOJUTh MPAKTUYECKYI0 3a7ady B y4eOHYIO, BBIJICISTH
CYIIIECTBEHHBIC CBOICTBA (MIpU3HAKK) HU3UUYECKUX SIBJICHUN

1.4

OIKCBIBATh M3YYEHHBbIE CBOWCTBA Tel U (U3NYECKUE SIBICHUS, UCHOJb3Ys
¢u3nyeckue BEIMYUHBI, IPU  ONMCAHUM TNPABWIBHO  TPAKTOBATh
(GU3NUEeCKUN CMBICIT HCIOJB3YEMbIX BEJIMYUH, O0O3HAYECHUS W EIMHUIIBI
(Gu3nYecKux BEIMYMH, HAXOOUTh (OPMYJIbI, CBS3BIBAIOLIME JAHHYIO
¢u3nUecKyr0 BEIMYUHY C JPYTMMHU BEIMYMHAMHU, CTPOHUTH TpaduKu
U3YUYEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEIIMUUH

1.5

XapaKTepU30BaTh CBOMCTBA Ted, (U3NYECKUE SBICHUS U TPOIECCHI,
UCIIONb3Yysl WU3Y4YEHHBIE 3aKOHbI, IpH 3TOM  J1aBaTb  CJIOBECHYIO
(GhOpMYJIMPOBKY 3aKOHA U 3aITMChIBATH €0 MATEMATHYECKOE BBIPAKCHHE

1.6

OOBSACHATh (PU3WYCCKUE MPOIECChl M CBOWCTBA TEN, B TOM 4YHCIC M B




KOHTEKCTE CUTyallui MpPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABISATH
MPUYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHUE U3 2 — 3 JIOTUYECKUX
[IaroB C TMOMOIIbIO 2 — 3 HM3y4YEHHBIX CBOMCTBA (PU3UYECKUX SBIICHUH,
(bU3HYECKUX 3aKOHA MU 3aKOHOMEPHOCTH

1.7

pemiate pacu€THbIe 3a/a4yd (Oomuparolmuecs Ha cucremy u3z 2 — 3
YpaBHEHHMIA), HCIIONB3YsI 3aKOHBI U (HOPMYJIBI, CBSI3BIBAIOLINE (pU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHajIu3a YCJIOBUS 3a/lauyd 3allMChIBaTh KpaTKOe
YCIIOBHE, BBISBIATH HENOCTAIOUINE WM H30BITOYHBIC IaHHBIC, BHIOMPAThH
3aKOHBI U (HOPMYIIbI, HEOOXOIUMBIE IJI PEUICHHs, TPOBOAUTH PAcU€Thl U
OLICHUBATh  PEAIMCTUYHOCTH  TOJIYYEHHOTO 3HAYCHHS  (PUIUIECKOM
BEJIMYUHBI

1.8

pacmo3HaBaTh TMPOOJEMBI, KOTOPHIE MOXXHO PEIIUTh TPH ITOMOIIU
buU3MYECKUX METOAOB, HCIOJb3YS OMNHCAHHUE WCCIIECIOBAaHUS, BBIICISAThH
MPOBEPSIEMOE  TMPEAINOJIOKEHNUE, OIEHUBATh MPAaBUIBHOCTh  TOPSIIKA
OPOBEJCHUS  MCCIENOBAaHUS, JIelNaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3yabTaThl HAOJIOICHUM U ONIBITOB

1.9

IIPOBOJUTH OTIBITHI 10 HAOIIOIEHUIO (PU3MUECKUX SBICHUN MU (PU3HUECKUX
CBOWCTB TEII: CaMOCTOATENBHO COOMpAaTh YCTAaHOBKY W3 H30BITOYHOTO
HaOopa o00opylOBaHMs, ONKMCHIBATH XOJ OIBITAa W €ro pe3yJbTaTshl,
(GhOpMYITUPOBATH BHIBO/IBI

1.10

IPOBOJIUTHh IPU HEOOXOAMMOCTH CEPHUI0 NPSMBIX HW3MEPEHUH, OMPENEeIsis
cpeaHee 3HAYeHHWE HU3MepsieMoil BenndyuHbl ((POKyCHOE paccTosHUE
cobuparomieid  JMH3bI), OOOCHOBBIBATH BBIOOpP cCrocoba HM3MEpeHUs
(M3MepuUTETHLHOTO TPHOOpPA)

1.11

NPOBOIUTHh HCCICIOBAHWE 3aBHCUMOCTEH (U3NYECKHX BEIWYHH C
UCIIOJIb30BAaHUEM MPSMBIX HW3MEPEHUH: IUIAHMPOBATh HCCIICIOBAHUE,
CaMOCTOSITENIFHO ~ COOMpaTh  yCTAHOBKY, (UKCHpPOBaTh  pe3yibTaThI
NOJTYYCHHOH 3aBHCUMOCTH (PU3MYECKUX BEIMYMH B BHUAE TaOIUIH
Fpa(l)I/IKOB, ACJIaTh BbIBOALI 110 PE3YJIbTAaTaM MCCICAOBAHHNA

1.12

IPOBOJIUTh KOCBEHHbIE H3MEPEHUs (PU3MUECKUX BEJIWYMH: IUIAHUPOBATh
U3MEpEHUsi, COOMpaTh HKCHEPUMEHTAIbHYI0 YCTAaHOBKY U BBIOJIHSATH
U3MEpEHUS, Clleys NPEVIOKECHHON HWHCTPYKLUHU, BBIUHCIATH 3HAYCHHE
BEJIMYMHBl U aHAJIM3UPOBATH ITOJIYYEHHBIE PE3YJbTATHl C YYETOM 3aJaHHON
NOTPELIHOCTH U3MEPEHUI

1.13

coOIIIO/IaTh MpaBHJIa TEXHUKH 0€30MacHOCTH MpHU padboTe ¢ JabopaTOpHBIM
000pyI0BaHUEM

1.14

pa3nuyaTh OCHOBHBIE MPHU3HAKK W3YYECHHBIX (PU3MUECKUX MOJeNei:
MaTepuajgbHas TOYKa, aOCOJIOTHO TBEPAOE TeNO, TOYEUHBIH HCTOYHUK
CBETa, JIy4, TOHKasd JINH34, IUIAHETApHAsl MOJEIb aTOMA, HYKJIOHHAS MOJEINb
aTOMHOTI0 sApa

1.15

XapaKTepu30oBaTh IMPHHOUIBI  JEHCTBUS  W3YyYCHHBIX HOPUOOPOB |
TEXHHYECKHX YCTPOWCTB C ONOPOI HAa MX OMHCAaHUs, WCIOJIb3Ysl 3HAHUS O
CBOWCTBaX  (U3MYECKUX SBJICHHUH ©  HeoOXxomumble  (pusmueckue
3aKOHOMEPHOCTHU

1.16

MCIIOJIH30BaTh CXEMbl M CXEMAaTHYHbIE PUCYHKH W3YYEHHBIX TEXHUYECKUX
YCTPOICTB, U3MEPUTETHHBIX IPHUOOPOB U TEXHOJIOTUYECKUX MPOIIECCOB MPHU
pelieHHH  y4eOHO-TIPAKTHYECKHX  3a7ad, ONTHYECKHE CXEMBl s
MOCTPOCHHUS N300paXKEHHH B IJIOCKOM 3€pKajie U coOuparouieil TuH3e

1.17

OPUBOIUTH  MpUMEpbl  (HaxoauTh  MHGOpPMAIUMI0O O  MPUMEPaX)
MPAKTUYECKOrO HCIOJIb30BaHMUs (U3WYECKUX 3HAHUW B TOBCETHEBHOM




KHU3HHU Ui o0ecriedeHns 0e30MacHOCTH NpU OOpaIleHuu ¢ IpudopaMu |
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 370POBbSl M COONIIOJICHHSI HOPM
9KOJIOTHYECKOT0 MOBEICHUS B OKPYKaOIIEH cpele

1.18

OCYIIECTBIIATh TMOMCK HWHGpOpMANUU (PHU3MUECKOTO COJCPKAHUS B CETH
WNurepner, camocrosTenbHO (OPMYyIUPYs MOUCKOBBIA 3ampoc, HAaXOIUTh
MYTH OMpEIeNCHHs] TOCTOBEPHOCTH IONy4eHHOH MH(OpPMAIMU Ha OCHOBE
MMEIOIINXCS 3HAHUHU U IOTIOJIHUTENIbHBIX HICTOYHUKOB

1.19

UCIIOJIb30BaTh INPU BBIIOJHEHUU YYEOHBIX 3a/laHUil HAay4HO-NOIYJSPHYIO
auTepaTypy (pusmueckoro coaepikaHus, CpaBOYHbIE MaTEpUalIbl, PECYPChI
cetu HMHrepHer; Bnaaerb NpUEMaMM  KOHCIEKTUPOBAHMSA  TEKCTa,
npeoOpazoBanus HHGOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.20

CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE M YCTHBIE COOOLIEHHMS Ha OCHOBE
UHPOPMALIMM U3 HECKOJIBKMX HCTOYHHUKOB (DU3MUYECKOrO COAepKaHus,
nyOJIMYHO MPENCTaBIATh PE3YJAbTaThl MPOEKTHOW WIIM MCCIIEI0BATEIbCKOM
JEATEIIBHOCTH, ITPH 3TOM T'PaMOTHO MCIIOJIb30BaTh U3yUYEHHBIM TOHATUIHBIN
amnmapar HM3y4aeMoro pasjaena (U3MKA M CONPOBOXAATH BBICTYIICHHUE
pe3eHTaluen ¢ yuéToM 0COOEHHOCTEH ayIMTOPUH CBEPCTHUKOB

1.21

IIpU BbIIIOJIHCHUHA y‘le6HI>IX IIPOCKTOB H I/ICCJIG,Z[OBaHI/Iﬁ Q)HSH‘IGCKI/IX
IMpoueCCOB pacupCaAcIsAThb 0053aHHOCTH B rpymnime B COOTBCTCTBUHU C
IIOCTAaBJICHHBIMHU 3aJadaMu, CJIICAUTH 3a BBIIIOJJHCHUCM IIJIaHA Hef/'ICTBI/II\/JI )51
KOPPCKTHUPOBATL €I0, aACKBATHO OLCHUBATb COOCTBEHHBIH BKJIaJd B
ACATCIIBHOCTD T'PYIIIIbI, BRICTpAUBATh KOMMYHHKATHBHOC BSaHMOHeﬁCTBHe,
MMPOABJIAA TOTOBHOCTB pa3pCuldaTh KOH(bJ'II/IKTBI




ITPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUSA

7 KJIACC

Kon
pa3aen
a

Kon

JIEMEHTA

IIpoBepsiemble 3JIeMeHTHI CO/IeP:KAHUS

OU3UKA U EE

POJIb B [IO3HAHHWU OKPYXAIOIIEI'O MUPA

1.1

®duznka — HayKa o mpupoje. SBneHus npupoabl. Ouznyeckue
SIBJICHHUSI: MEXaHWYECKHE,  TEIJIOBBIC,  JJICKTPUUYECKHUE,
MarHUTHBIE, CBETOBBIC, 3BYKOBbIE

1.2

Ousnueckue BETHUMHBL [3MmepeHne (U3NYECKUX BEITHYWH.
duznueckue puOOpHI. [TorpemHocTh HU3MEPEHUH.
MexxayHapoaHasi CUCTEMa €UHULL

1.3

EcrecTBeHHOHAy4HBI ~ METOJ]  TO3HAHHS:  HAOJIOJCHHE,
IIOCTAHOBKA HAY4YHOIO BOIIPOCA, BBIIBM)KEHHME THIIOTE3,
JKCIIEPUMEHT 110  IIPOBEPKE  THUIIOTES, 00BbsICHEHUE
Ha0JII01aeMOr0 SIBICHUS

1.4

Onwucanue GpU3NUECKUX SBICHUN C TOMOIIBIO MOJIEIeH

1.5

[IpakTrdeckue pabOTHI:
H3mepenue paccTossHUM.
M3mepenue o0bEMa KUIKOCTH U TBEPIOTO TEa.
Omnpenenenue pasMepoB MaJIbIX TENl.
W3smepenue Ttemneparypsl MpU MHOMOLIM KHIKOCTHOIO
TEPMOMETPA U JATUHKA TEMIIEPaTypPhl

INEPBOHAYAJIBHBIE CBEJJEHNM O CTPOEHNHN BEILIECTBA

2.1

CrtpoeHue BeliecTBa: aTOMbl M MOJIEKYJbI, UX pa3MEpHI.
OnbIThl, JOKa3bIBAIOUIME JUCKPETHOE CTPOCHHUE BELLIECTBA

2.2

JBwxenue vactuil BemecTBa. CBsi3b CKOPOCTH JBUXKECHUS
yacTull ¢ TemnepaTtypoil. bBpoyHoBckoe nBuxkenue, mubdysus

23

BSaHMOHeﬁCTBHe YaCTHIl BCHICCTBA: ITPUTAKCHUC U
OTTAaJIKMBAaHHUC

24

ArperatHble COCTOSHUSI BEIECTBA: CTPOEHUE Ta3oB,
KUAKOCTEH U TBEPABIX (KpUCTATUYECKHX) Tesl. B3aumocBs3b
MEXIy CBOWCTBaMH BEIIECTB B Pa3HBIX arperaTHBIX COCTOSIHHUSX
U MX aTOMHO-MOJICKYJISPHBIM CTPOSHUEM

2.5

OcobeHHOCTH arperaTHbIX COCTOSIHUM BOJBI

2.6

[IpakTuyeckue paboOTHI:
Onenka guaMeTrpa aToMa  METOJAOM  psiioB  (C
UCTIOJIb30BaHuEM (oTorpaduii).
OnbIThI 10 HAOTIOIEHUIO TETNIOBOTO PACIIMPEHHS Ta30B.
OnbITHl IO OOHAPYKECHUIO JCUCTBHUS CHIJI MOJIEKYJISPHOTO
PUTSHKCHUS

JABIVOKEHUE U

B3AMMOJIEMCTBUE TEJI

3.1

MexaHudeckoe ABHXKEHHE. PaBHOMEpHOE M HEpPaBHOMEPHOE
IBIDKECHHE

3.2

Ckopoctb. CpenHsisi CKOPOCTh IpU  HEPABHOMEPHOM
JIBIKEHUU. Pacu€T myT 1 BpeMeHH JIBUXKESHUSI

33

SBnenve nHepuMH. 3aKOH MHEpUMH. B3aumojencTBue Tl Kak
NpUYMHA U3MEHEHHS] CKOPOCTH JABUXKEHUS Tel. Macca kak mepa
WHEPTHOCTH TeJa




3.4

IlimorHOCTE BemrecTBa. CBS3b IUIOTHOCTH € KOJHUYECTBOM
MOJICKYJI B €TUHUIIC 00bEMa BEIeCTBA

3.5

Cuia xak XApPAKTCPUCTHKA BSaHMOHeﬁCTBHH TCII

3.6

Cuna ynpyroctu u 3akoH ['yka. M3Mepenue cuibl ¢ TOMOIIbIO
JMHAMOMeETpa

3.7

SIBrenne TATOTEHHMS W cmia TsokecTH. Cuila TSKECTH Ha
JAPYIrux IJIaHCTaXx. Bec tena. HeBecoMocTh

3.8

Cuna tpenusi. TpeHue CKOIBKEHUS U TpeHUE MoKosA. TpeHue B
OPUPOJIC U TEXHUKE

3.9

CioxeHue Cujl, HampaBJICHHBIX IO OJIHOM MPSAMOM.
PaBHOElicTBYIOIIAS CHIT

3.10

[IpakTuueckue paboOTHI:

OrnpeziesieHre CKOPOCTH PaBHOMEPHOTO JBMKEHHS (IIapuka B
KUJKOCTH, MOJETHU SJEKTPHUUECKOr0 aBTOMOOUIIS U TaK Jajee).
Ornpenenienne cpeaHell CKOPOCTH CKOJBXEHUs Opycka WIn
niapuKa Mo HAKJIOHHOW IUIOCKOCTU. OmnpeneneHue IMIOTHOCTH
TBEpOro Tena. OmnbITh, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTD
pactspkeHus (aedopmanuu) npyKUHbl OT TPUITOKEHHOU CHUJIBL.
OnbITel, AEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI  TPEHUS
CKOJIbXKEHUSI OT Beca Tejla M XapakTepa CONPHUKACAIOIIUXCS
MTOBEPXHOCTEN

3.11

@dusnyeckue sABIEHUSA B IPUPOAE: IPUMEPBHl IBUXKECHUS C
Pa3JIMYHBIMU CKOpPOCTSIMM B JKMBOM M HEXHMBOM IIPUPOLE,
JICICTBUE CUJIbI TPEHUS B IPUPOJAE U TEXHUKE

3.12

TexHu4yecKue yCTpOMCTBA: TMHAMOMETP, MOJIITUITHUKA

JIABJIEHME TBEP/IBIX TEJI, )KUJIKOCTEHN U TA30B

4.1 HaBnenne TBEpmoro Tena. CnocoObl  yMEHBIICHUS U
YBEJTUYCHUS JTABJICHHS

4.2 JlaBiienne ra3a. 3aBHCUMOCTH [IaBIICHHS Ta3a OT O0OBEMa,
TEMIIepaTypPhl

4.3 [Tepenava naBiieHust TBEPABIMU TEIAMH, KUIKOCTIMH U Ta3aMH.
3akoH Ilackans. [ITHeBMaTHYECKHE MAIIUHbI

4.4 3aBUCUMOCTD JaBJICHUS JKUIKOCTH oT TITyOUHBI.
I'mapocratuyeckuii  mapagokc. CooOmIaronIuecss  COCy/bI.
['mapaBinyecKkre MeXaHU3MBbI

4.5 Atmocdepa 3emnmm u atrmochepHoe agaBineHue. [IpuuuHbBI
CYILIECTBOBaHMUS  BO3AYIIHOW  oOomouku  3emau.  OmbIT
Toppuuemu. 3aBUCUMOCTE  aTMOC(EpHOTO  JIaBICHUS OT
BBICOTHI HAJl YDOBHEM MOPSI

4.6 M3mepenune  armocdepHoro  nmaBieHus.  [IpubGopsl s
HU3MEPEHHS aTMOC(EPHOTO JaBJICHUS

4.7 JeiicTBue XUIKOCTM M ra3a Ha HOTPYKEHHOE B HHUX TeJO.
BriTankuBaromas (apxuMeioBa) cuia. 3akoH Apxumena

4.8 InaBanue ten. Bo3ayxomnaBanue

4.9 [IpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJE OT 00BEMa
NOTPYKEHHOM B KMAKOCTH vacTtu Ttena. OnpeneneHue
BBITAJIKUBAIOLIEH CHUJIbI, JEHCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE
B KUJKOCTh. [IpoBepKa HE3aBUCUMOCTH BHITAJIKMBAIOIIICH CHJIBI,
JIEUCTBYIONIEH Ha TEJIO B JKHJIAKOCTH, OT Macchl Tena. ONbITHI,




JEMOHCTPUPYIOIIME 3aBUCUMOCTh  BBITAJIKUBAIOLIEH  CHJIBL,
JEHCTBYIOIIEH Ha TEJIO B )KUJIKOCTH, OT 00bEMa NOrpyKEHHOMN B
JKUJKOCTh 4YacTM Tejla MW OT IUIOTHOCTH  KUAKOCTH.
KoHncTpyupoBanue apeoMerpa wiM KOHCTPYUPOBAHUE JIOAKU U
onpejiereHue e€ rpy30n01bEMHOCTH
4.10 QOwusnueckue SBICHUS B IPHPOJE: BIUSHUE aTMOC(HEPHOTO
JTABJICHUSI Ha )KMBOW OpraHu3M, IJIABaHUE PbIO
4.11 TexHnueckue YCTpOMCTBA: COOOIIAOIITUECS COCY/IblI,
YCTPOWCTBO BOJOIPOBOJIA, TUAPABIUYECKUI ITPECC, MAHOMETD,
OGapoMeTp, BBICOTOMED, MOPIIHEBOM HACOC, apEOMETP
5 PABOTA, MOIITHOCTbD, DHEPT'UA
5.1 MexaHnueckas pabora
5.2 MexaHuuyeckas MOIIHOCTb
53 [IpocThie MexaHH3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTb.
[IpaBuiIo paBHOBECHS pblyara
5.4 [IpumeHeHue mpaBuia paBHOBECHS pblyara K 0JIOKY
5.5 «3onoroe mpaBmio» MexaHuku. Koaddunument moneznoro
neiictBus Mexanu3MmoB. IIpocTeie MexaHuU3Mbl B OBITY U
TEXHHUKE
5.6 [lorennuanpHas SHEPTUH Tea, MOJIHIATOTO HaJl 3eMIEH
5.7 Kunernueckas sHeprus
5.8 [lonnas MexaHuueckas »dHeprus. 3aKOH W3MEHEHMS U
COXpaHEHHUs MEXaHUYECKOU IHEPTrUn
5.9 [IpakTuyeckue paboOTHI:
Omnpenenenne padOThl CUIIBI TPEHHUS MPH PABHOMEPHOM
JBUKEHUM  Teda MO  TOPU30HTAJIBHOM  IOBEPXHOCTH.
UccnenoBanue ycnoBuii paBHoBecus pbruara. M3mepenne KII/]
HAaKJIOHHOM  IUIOCKOCTH. M3ydyeHue 3akoHa  COXpaHEHHs
MEXaHUYECKOIN SHEpruu
5.10 Pu3nyecKue sIBICHUS B IPUPOJIE: PhlUaru B TeJIe YeJIOBEKa
5.11 TexHuueckue YCTpOKCTBA: phlyar, MTOJIBYKHBIN u
HENOJIBWKHBIA  OJIOKM, HAaKJIOHHas IJIOCKOCTb, IHPOCTbIE
MEXaHHU3MBI B OBITY
8 KUIACC
Kon Kon IIpoBepsiemble 3JIeMeHTHI COleP:KAHUS
pasjaen 3JIeMeHTa
a
6 TEIUUIOBBIE ABJIEHUA
6.1 OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON Teopuu
CTpoeHHUs BellecTBa. Macca U pa3mepbl MoJieKyd. OIBITHI,
MOJITBEP K IAOLIME OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHOKMHETHUECKOU TEOPUH
6.2 Mogenu TBEPIOTO, SKUIAKOTO M Ta3000pa3HOTO COCTOSTHUN
BeniectBa. Kpucramnuueckue u amopdHble Tena
6.3 OObsicHEHHE CBOMCTB ra3oB, >KMJIKOCTEH W TBEPABIX TENl Ha
OCHOBE I10JIO’KEHUHN MOJIEKYJIIPHOKUHETHUECKON TEOpUH
6.4 CmauuBaHue ¥ KaOWUISIPHbIE SIBICHUSI
6.5 TennoBoe paclIMpPeHNE U CKATUE




6.6 Temnepatypa. CBs3b TeMIiepaTypbl €O CKOPOCTBIO TEIJIOBOIO
JIBUKEHUSI YACTHUIL

6.7 Buytpennsist sueprusa. CnocoObl H3MEHEHHS BHYTPEHHEU
DHEPTHUU: TeIIoNepeaaya U COBEpIIeHUE paboThI

6.8 Bunel  Temnomepenauu: — TEMJIONPOBOJHOCTb,  KOHBEKIIHS,
U3JTyYeHUE

6.9 KonnuectBo Temnotsl. Y aenbHas TEI0EMKOCTh BEILIECTBA

6.10 TemooOMeH U TEIJIOBOE paBHOBECHE. YPAaBHEHHE TEIJIOBOTO
OanaHca

6.11 [InaBnenne wu OTBepAEBaHUE KPUCTAJUIMUECKUX BEIIECTB.
Y ienpHas TEII0Ta NJIaBJICHUS

6.12 [TapooOpa3zoBanue u koHacHcanus. Mcmapenune. Kumnenwue.
VnenvHas TEIIoTa napooOpa3oBaHUsI. 3aBUCHUMOCTH
TEMIEPATypbl KUIIEHHUS OT aTMOC(HEPHOrO JaBICHUS

6.13 BuaxHocTh Bo3ayxa

6.14 DHeprusi TOIIMBA. Y IeJbHas TENJI0TA CrOPAHUS

6.15 [Ipunnuner padotel TemmoBbix asurarencii KIIJ[ Termooro
nBurarens. TeruioBble [ABHraTeNd M 3allUTa OKpYyKarolien
CpeJibl

6.16 3aKOH COXpaHEHUs W IPEBpALICHHs] SHEPIMM B TEIUIOBBIX
poreccax

6.17 [IpakTuyeckue paboOTHI:

OnbITHl 10 OOHAPYKEHUIO JNEHCTBUS CUI MOJIEKYJISIPHOTO
MPUTSKCHUS.

OnBbITHl 1O BBIPAIIMBAHUIO KPUCTAIIJIOB TIOBAPEHHOM COJH
WM caxapa.

OnpITl 10 HAOMIOJEHUIO TEIJIOBOTO PACIIMPEHHs Ta30B,
KUJKOCTEN U TBEPBIX TEll.

Omnpenenenue JaBleHUs BO3IyXa B OaJUIOHE MINPHUIIA.

OnpIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb  JaBJICHMUS
BO3/lyXa OT ero 00bEMa U HarpeBaHUs WM OXJIaKICHUSI.

IIpoBepka rHUMNOTE3bl JIMHEMHOM 3aBUCUMOCTH JIJIMHBI
CTONOMKA J>KUIKOCTH B  TEPMOMETPUYECKOM TpyOKe OT
TEMIEPATYPHI.

HabGmronenne u3MeHeHUs BHYTPEHHEW OSHEpruu Tella B
pe3yibTare Teronepeaayd u padboThl BHEIIHUX CHUIL.

UccnenoBanue siBieHHUsS TEIUIOOOMEHA MpPHU CMEIIMBAHUHU
XOJIOAHOW U rOpsiYeil BOJBI.

Omnpenenenne KOJIMYECTBA TEIUIOTHI, MOTYYEHHOTO BOJOM
IIPU TEII000MEHE C HArpeThIM METAJUIMYECKUM LIUIHH]IPOM.

Omnpenenenue yneabHOM TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucnapeHus.

Omnpenenenre OTHOCUTENIBHOMN BIaKHOCTH BO3yXa.

Onpenenenue yeabHON TEIIIOThI IJIABJICHUS JIbJIA.

6.18 Ouznyeckue SBICHUS B IPUPO/IE: MOBEPXHOCTHOE HATSDKEHUE U
KallWUIApHBIE SBIICHUS B MPUPOJE, KPHUCTAUIBI B MPHUPOJE,
n3nydenue CojHIa, 3amMep3aHue BOJOEMOB, MOPCKUE OpH3HI;
o0pa3oBaHHE pOCHI, TYMaHa, UHEes, CHera.

6.19 TexHuuueckue YCTpOWCTBA: KanuJUIsIpbI, MIpUMEPbI

HCIIOJIb30BAHUA KPHUCTAJJIOB, )I(HI[KOCTHH?I TCPMOMCTP, AATYHUK




TEMIEpAaTypbl, = TEPMOC, CHUCTEMa  OTOIUIEHHS  JIOMOB,
TUTPOMETPHI, TICHXPOMETp, TMapoBasi TypOWHa, JBUTATENb
BHYTPEHHETO CTOPaHUS.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpu3zaius Tein. J[Ba poja 3JIeKTPUUECKHX 3apsiioB

7.2 BsaumonetictBue 3apsKEHHBIX Tel. 3akoH Kynona
(3aBUCUMOCTh CHJIBI B3aMMOJCHCTBHS 3apsSKEHHBIX Tell OT
BEJIMYMHBI 3apPsIIOB U PACCTOSIHUSL MEXIY TEJIaMu)

7.3 Onexrpuueckoe nozie. Hanpsyk€HHOCTh 3JIEKTPUYECKOTO MOJIS.
[IpuHuun  cynmepmo3uiuu  SJIEKTpUYECKHX  Tojied  (Ha
KauyeCTBEHHOM YpPOBHE)

7.4 Hocurenu ANEKTPUIECKUX 3apsI0B. DneMeHTapHBbIH
anekTpudeckuii 3apsia. Crtpoenue aroma. [IpoBomHuku U
JTUDIICKTPUKU

7.5 3aKOH COXpaHEHMsI SJIEKTPUUYECKOTr0 3apsiia

7.6 DJIEKTPUUYECKUI TOK. YcnoBus CyILIECTBOBAHUSA
IEKTPUUECKOTO TOKA. VICTOUHHUKHM MOCTOSIHHOTO TOKa

7.7 JleficTBUSL  DIIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XHMMHYECKOE,
MarHuTHOE). DJIEKTPUUECKHI TOK B KMJIKOCTSIX U Ta3ax

7.8 OnekTpuyeckas 1enb. Cuia Toka. DIeKTPUIECKOE HANPSHKCHHE

7.9 ConpoTuBjieHHe TMPOBOJHUKA. YIETbHOE COMPOTHBICHUE
BEIIeCTBA

7.10 3akon Oma JyIsl ydyacTKa Lenu

7.11 [locnenoBarenpbHOE 1 NAapaJLIEIbHOE COEIMHEHUE IPOBOIHUKOB

7.12 PaGotra 1 MOIIHOCTH 3JEKTPUYECKOrO TOKa. 3akoH JIkoymis —
Jlenna

7.13 DNEeKTpUUECKHe LU U MOTPEOUTENU AIEKTPUIECKONW SHEPruu
B ObITy. KOpOoTKO€ 3ambIKaHue

7.14 ITocrosnnble  MarHuThl.  B3anmomeicTBHE  MOCTOSHHBIX
MarHuTOB

7.15 MarunutHoe nosie. MarauTHoe nojie 3eMJIu U €ro 3Ha4eHHUe s
JKU3HHU Ha 3eMIie

7.16 Oneir Opcrena. MarHuTHOe MOJ€ 3JIEKTPUYECKOTO TOKA.
[IpuMeHeHne IMEKTPOMArHuTOB B TEXHUKE

7.17 JeiicTBre MarHUTHOrO II0JS HAa IPOBOJHHUK C TOKOM.
DNEeKTpOoJABUTATEeNh  MOCTOSHHOTO  ToKa. Mcmonb3oBaHue
JJIEKTPOJABUIATENEd B TEXHUYECKUX YCTPOMCTBaX M Ha
TpPaHCIIOPTE

7.18 Onbitet @apazes. SBneHue 3JIEKTPOMATHUTHON HWHAYKIIUH.
IIpaBuio Jlenna

7.19 OnekrporeHepatop. CrocoObl MOMYYCHHS  DIIEKTPUICCKOU
SHEPruu. DJEKTPOCTAHIIMM Ha BO30OHOBISIEMBIX HCTOYHHKAX
SHEPruun

7.20 [IpakTrdeckue pabOTHI:

OnBITH 10 HAOIIOJCHUIO JICKTPU3AIMU TNl MHAYKIUCH U TPU
COTNIPUKOCHOBEHUH.

HccnenoBanue eiCTBUS 3JIEKTPUUYECKOTO OIS HA MPOBOIHUKH
U JUDJICKTPHKH.

COopka u mpoBepka padOThI JEKTPUISCKOHN N TTOCTOSIHHOTO
TOKA.




W3mepeHnue u perynupoBaHue CUJIbI TOKA.

W3mepenue u perynupoBaHUe HANIPSKEHHUSL.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HWAYLIETO 4epes
pEe3UCTOp, OT COINPOTUBIIEHUS PE3UCTOpPAa U HANPSHKEHUS Ha
pe3ucrope.

OneIThI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh 3JEKTPHUYECKOIO
CONPOTUBIICHUS MPOBOJHUKA OT €ro JJWHbI, IUIOUIAJH
IIOIIEPEYHOI'0 CEYEHUS U MaTepHUaa.

[IpoBepka rpaBuiia CJI0KEHUS HaIpsKEeHUN npu
IIOCJIEIOBATEIIbHOM COEJUHEHNUN JBYX pe3ucTopoB. IIpoBepka
npaBuja JUisi CWIbl TOKAa NIPU NapajjIeIbHOM COEIUHEHHH
pesuctopoB. OmnpeneneHue pabOThI AIEKTPUUYECKOTO TOKA,
uaymero — yepe3  pesucrop.  OmpeznesnieHHE  MOIIHOCTH
NIEKTPUYECKOTO  TOKA,  BBIACIAEMOM  HA  PE3HUCTOpE.
UccnenoBanue 3aBUCUMOCTH CHJIbI TOKa, HMAYLIETO 4Yepe3
JAMIIOYKy, OT HampsibkeHuss Ha Hed. Omnpenenenue KIIJ
HarpeBatend. lMccienoBaHME MarHUTHOTO —B3aWMOJECHCTBUS
MOCTOSIHHBIX ~ MAarHuToB. M3ydeHue  MarHUTHOTO  TOJIA
MOCTOSTHHBIX MAarHUTOB MPU MX OOBEIUHEHUH U Pa3JeICHUU.
HccnenoBanue NeiCTBHS DJIEKTPUYECKOIO TOKA HA MAarHUTHYIO
cTpeniky. OnbIThl, JIEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI
B3aUMOJICHCTBUS KATYIIKKA C TOKOM U MarHuTa OT CHJIbI TOKa U
HalpaBJ€HUsT TOKa B  Karymke. V3ydenwe neicTBus
MarHMTHOTO I10JI Ha MPOBOJHUK ¢ TOKOM. KoHcTpynpoBaHue u
uzydeHue pabotel osnektponBurarens. Wsmepenue KIIJ]
AJIEKTPO/IBUraTEIbHON yCTaHOBKHU. ONBITHI 110 HCCIEI0BAHUIO
ABJICHUSI  AJIEKTPOMArHUTHOM  MHAYKLIMH:  HCCIEAOBaHUE
M3MEHEHUM 3HAYCHUS U HANPABJICHUS WHIYKIIMOHHOTO TOKA

7.21

Ou3nyeckue SBICHUS B MPUPOJE: IICKTPUUECKUE SIBICHUS B
atMocdepe, SIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE
none 3emiu, Apeiid MONIOCOB, pOJib MAarHUTHOTO TMOJS JJis
JKU3HH Ha 3eMJIe, MOJISIPHOE CUSTHUE

7.22

TexHuueckue  yCTpPOMCTBAa:  DJEKTPOCKOI,  aMIepMeTp,
BOJIbTMETP, PEOCTaT, CUETYMK DJIEKTPUUYECKOM DHEPIuH,
3JIEKTPOOCBETUTEINIbHBIE npuoopBl, HarpeBaTelbHbIe
AIIEKTPOIPUOOPHI (mpumepsl), JIEKTPUYECKUE
IPEJOXPaHUTENH, 3JIEKTPOMArHur, JJIEKTPOJIBUraTeIb
IIOCTOSIHHOT'O TOKa, FTEHEPATOP OCTOSHHOT'O TOKa

9 KIIACC
Kon
pasiena Kon snementa [IpoBepsiembie 371EMEHTHI COAEPIKAHUS
MEXAHUWYECKUE ABJIEHUA
31 MGX%HI/IHGCKOG nBKeHue. MartepuanbHas Touka. Cucrema
oTcuéra
8 8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBHXKECHHUSI

8.3 PaBHOMepHOE NPAMOJIMHEITHOE ABUKEHHUE
8.4 HepaBHoMepHOe npsMoauHenHoe aprxenue. Cpeassis u




MI'HOBCHHAsA CKOPOCTH TCJIa IMPU HCPABHOMEPHOM JIBUIKCHUU

8.5 Yckopenue. PaBHOyCKOpPEHHOE NPSIMOJIMHENHOE IBU)KCHHE
8.6 Coboanoe nagenue. OneiTel ["ammes
PaBHOMEpHOE nBHXKEHUME 110 OKPYKHOCTH. [lepuon u
8.7 gyacToTa oOpanieHus. JIuHeliHas 1 yrioBasi CKOPOCTH.
L{eHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 ITepsorii 3akoH HeroTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpetuii 3akoH HerotoHa
8.11 [IpuHIUT CynepnO3UITUN CUJT
8.12 Cuuiia ynpyrocru. 3akoH ['yka
213 Cuna TpeHus: cuila TPEHUS CKOJIbKEHUS, CUJIa TPEHUS
IIOKOSI, IPYTHE BUJIbI TPEHUS
2 14 Cuna TSKeCTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEHUE
cBOOOIHOTO MaJIeHuUs
R 15 JBmxenue mianet Bokpyr Connua. [lepBas kocMudeckas
cKkopocTb. HeBecoOMOCTh 1 neperpysku
8.16 PaBHOBecue marepuanbHON TOUKU. AOCOIIOTHO TBEPIOE TEI0
] 17 PaBHOBecue TBEPIOro Tea C 3aKPEIIIEHHON OChIO
BpaieHusi. MoMeHT cuiibl. LIeHTp TshkecTn
8.18 Nmnynbce Tena. M3menenue nmnynbca. UMmynbe cuiibl
8.19 3aKOH COXpaHEHUsl UMITYJIbCa
8.20 PeakTuBHOE IBUKEHUE
8.21 MexaHnueckasi paboTa U MOITHOCTb
822 Pabota cun TsokecTH, ynpyrocti, TpeHus. CBsi3b JHEPTUHU
paboThI
223 [ToTenuuanbHas SHEPTUs TeNa, HOIHATOTO HAJl TOBEPXHOCTHIO
3emin
8.24 [ToTeHumanbHas S3HEPTUS CKATON IPY>KUHbI
8.25 Kunernueckas sueprust. Teopema 0 KHHETUUECKOW SHEPTUU
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUU
[IpakTuueckue padbOTHI:
Omnpenenenue cpeaHeil CKOPOCTH CKOJIbXKEHUS OpycKa WK
JBUKEHMS IapUKa 110 HaKJIOHHOM miockoctu. OnpeaeneHue
YCKOpEHUS Tella IPU PaBHOYCKOPEHHOM JIBHXKEHUU 110
HAKJIOHHOM IJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHU MPHU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 Ha4aJIbHOM CKOPOCTH.
8.27 [IpoBepka rumoTe3bl: eciu Mpyu PAaBHOYCKOPEHHOM JIBUKEHUU

0e3 Ha4aJIbHON CKOPOCTH ITyTH OTHOCATCS KaK PsAJ HEYETHBIX
YHCel, TO COOTBETCTBYIOLIUE TPOMEXYTKH BPEMEHU
OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHHSI CKOJIBXKEHHS OT CHJIBI
HOpMastbHOTO AaBneHus. Onpenenenne ko3 uuneHTa TpeHus
cKoJibkeHus1. OnpezneneHue sKkECTKOCTH NPYKUHBI.
Omnpenenenne pabOThI CHIIBI TPEHUS IPH PAaBHOMEPHOM




JBWKEHUHU TeJa MO TOPU30HTAIBLHON TOBEPXHOCTH.
Omnpenenenue pabOTHI CHIIBI YIPYTOCTH IPU MOIBEME Ipy3a ¢
WCIIOJIb30BAaHUEM HETOBUYKHOTO U TTOJABMYKHOTO OJIOKOB

duznyeckue SABICHUS B mpupoAc: MPUINBLI U OTJIUBEI,

8.28 nBukeHue rmiaHeT COTHEYHOM CUCTEMBI, PEaKTUBHOE JABM)KEHUE
’KMBBIX OPTraHU3MOB
229 TexHuueckue ycTpolcTBa: CIUIOMETP, JaTUUKHU IOJI0XKEHNU,

PacCTOSAHNA U YCKOPCHUS, paKCThI

MEXAHWYECKUE KOJIEFAHIMA 1 BOJIHBI

9.1

KonebarenpHoe JABHXKXCHHUC. OCHOBHBIE XApaKTCPUCTUKU
KoJe0aHMii: nepuon, 4aCTtora, aMILIuTyaa

9.2

MatemaTtrueckuii U Mpy>KUHHBIN MasTHUKH. [IpeBpaienue
SHEPTUH NPHU KOJIeOATEIbHOM JBHKEHUU

9.3

3aryxatomme Konebanus. Bernyxaennsie konebanus. Pesonanc

9.4

Mexannueckue BojHbL. CBOMCTBA MEXaHUYECKUX BOJIH.
[IponosibHBIE M TONIEPEYHBIE BOJIHBL. [[JTMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHUs. MexaHU4YeCKUE BOJIHBI B TBEPJIOM TEJIE,
celicMUYEeCKUE BOJTHEI

9.5

3ByK. ['poMKOCTB 1 BbIcOTa 3BYKa. OTpaskeHuUE 3ByKa

9.6

Wudpa3Byk u yabTpa3ByK

9.7

[IpakTryeckue paboTHI:

OmnpeneneHne 9acToThl U MIepro/ia KoiueOaHui MaTeMaTuIecKoro
MasiITHUKA.

OmnpeneneHne 9acTOTHI U MEPHOAA KOJIeOaHNUH TPy KUHHOTO
MasiTHUKa

HccnenoBanue 3aBUCMMOCTHU IIEpHO/ia KojaeOaHu
MIOJIBEIIIEHHOT0 K HUTHU I'py3a OT JUIMHBI HUTHU. MccnenoBanue
3aBHCUMOCTH MEPHOA KOJICOaHUH TPYKUHHOTO MasgTHUKA OT
Mmacchl rpy3a. [IpoBepka He3aBUCHMOCTH NepHOa KoneOaHui
rpy3a, MOJIBEIIEHHOTO K HUTH, OT MAaCChI IPy3a U KECTKOCTH
npyxuHbl. MI3mepenue yckopeHus cBOOOIHOTO IaieHUs

9.8

Du3nyecKUe ABJICHUS B IIPUPOLE: BOCIIPUITUE 3BYKOB
YKWBOTHBIMH, 3€MJIETPSICEHUE, CEUCMUYECKUE BOJIHBI, IlyHAMHU,
3X0

9.9

TexHuueckue YCTpOﬁCTBaZ OXO0JIOT, UCTIO0JIb30BAHUC YIIbTPAa3BYyKa
B 6BITy N TCXHHUKC

10

OJIEKTPOMAT'HUTHOE IT1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

DNEKTPOMarHuTHOE 10J1€. DJIEKTPOMAarHUTHBIE BOJIHBI.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJH

10.2

[ITkana 37€KTPOMarHUTHHIX BOJIH

10.3

DJleKTpoMarHuTHas npupojia ceeta. CkopocTh cBeTa. BosiHOBBIE
CBOIICTBA CBETA

10.4

[IpakTuyeckue pabOTHI:
W3ydenne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TIOMOIIBIO
MOOWIBHOTO TeleoHa

10.5

dusnueckue ABICHUsS B IPUPO/ie: OMOJIOrHYecKoe AeHCTBUE
BUMMOTO, YIBTPa(UOJIETOBOTO U PEHTI€HOBCKOT'O U3ITy4YEeHUI




10.6

TexHuueckue yCTpoucTBa: UCIOJIb30BAHUE AIEKTPOMATHUTHBIX
BOJIH JUIsl COTOBOM CBSI3U

11

CBETOBbBIE ABJIEHUA

11.1

JIyquaﬂ MoJienb cBeTa. ICTOUHMKHU CBETa

11.2

[TpsimonuHEtHOE pacpoCTpaHEeHHUEe CBETa

11.3

OTpa)KeHI/Ie cBeTa. I1mockoe 3CPKaJIo. 3aKoH OTpa’XCHHUA CBCTA

114

[Ipenomiienue cBeta. 3akoH npenomieHus ceera. [loaHoe
BHYTPEHHEE OTPaXKEHHUE CBETa

11.5

JIunza. Xop nyyei B JIMH3E

11.6

OnTHyeckas cucTeMa Q)OToannapaTa, MHKPOCKOIId U TCJICCKOIIa

11.7

I'na3 xak ontuyeckas cucrema. bauzopykocTs u
JAIIbHO30PKOCTh

11.8

Pasnoxxenue 6enoro csera B criekTp. OnbiThl HploTOHA.
CroxeHue criekTpalibHbIX LIBeTOB. Jlucnepcus ceera

11.9

[IpakTuyeckue pabOTHI:

e lcciienoBanue 3aBUCUMOCTH YTJIa OTPaKCHHUSI CBETOBOTO
Jy4a OT yrijia MaJeHusl.

e l3yuyeHue XxapakTEpUCTUK U300pAKEHUS IPEIMETA B
TUIOCKOM 3€pKaJie.

e lccrenoBanue 3aBUCUMOCTH yTJIa MPEITOMIICHHS
CBETOBOTO JIy4a OT yIJia aJICHUs] Ha TPAHHIIE «BO3IYX —
CTEKIIO».

e [lomyuyeHue n300paKeHHI C TTOMOIIBIO COOMparOIEi
JIMH3HI.

e Ompexenenne POKYCHOTO PACCTOSTHUS U ONITHYECKOM
CHJIBI COOMPAIOIICH JIMH3BI.

e OmBITHI IO Pa3JIOKEHUIO OEIOTO CBETa B CIIEKTP.

e  OmnbITHI 10 BOCHPUSTHIO LIBETA IIPEIMETOB MPHU UX
HaOJIIOICHUH Yepe3 IBETOBbIC (PUIBTPBI

11.10

dusnueckue sBieHus B npupoje: 3arMenuss Comnnua u JIyHsi,
[[BeTa TeJ, ONTHYECKHE SIBJICHHS B armocdepe (mBer HeOa,

pedpakius, paayra, MUpax)

11.11

TexHuyeckue ycTpoicTBa: OUYKH, Mepuckor, Qoroamnmapar,
ONTUYECKUE CBETOBOIbI

12

KBAHTOBBIE SABJIEHUA

12.1

OmnbiTel Pesepdopna u mimanerapHas Mojens aTtomMa. Mojenb
aroma bopa

12.2

Hcnyckanme w©  morjiouieHue cBeta aroMoMm. KBaHTHL
JluneituaTeie CIIEKTPBI

12.3

PamnoakTuBHOCTE. Asib(ha, OeTa- U raMMa-U3ITyICHHS

12.4

Ctpoenue atoMHOro siapa. Hykinonnas Mojens aTOMHOTO siipa.
30TOomnEb!

12.5

PannoaktuBHble npeBpanienus. llepuon nosypacnana aToOMHBIX
anep

12.6

ﬂﬂepHHe pEaKuuu. 3aK0oHEBI COXpaHCHUA  3apsaJ0BOro Hu
MacCCOBOI'0 YHCCJI




12.7

BHGPFI/IH CBs3M ATOMHBIX AACP. CBs13b MacChl 1 OHCPIrUun

12.8

Peakiuu cunrtesa u nenenus saep. Mcrounuku snepruu CosHia
" 3BE31

12.9

Hz[epHa;[ OHCPI'CTHKA. HeﬁCTBHe PaaruOaKTHBHBIX I/ISJ'Iy‘leHI/Iﬁ Ha
JKHMBBIC OpraHr3Mbl

12.10

[IpakTuueckue padbOTHI:

HabnroneHne CrijionIHpIX ¥ IMHEHYaThIX CIIEKTPOB U3ITyYCHHS.
HccnenoBaHue TpPEKOB: H3MEPEHUE HHEPIUU  YaCTUIBIIO
TOPMO3HOMY ITyTH (110 (hoTOrpadusm).

V3mepeHue pajinoakTUBHOTO (oHa

12.11

dusnueckue SABJICHUS B IIpUPOAE: €CTECTBEHHBIN
paZMoOaKTUBHBI (OH, KOCMHUYECKHE JIy4d, pPaJuOaKTHUBHOE
U3JIy4YeHUE MPUPOJHBIX MHHEPAJIOB, JECHCTBHUE PAaJUOAKTUBHBIX
M3JIy4CHUI Ha OPraHU3M YEJIOBEKa

12.12

TexHu4eckue yCTpPOWCTBA: CIIEKTPOCKOI, HWHAMBUIYaJIbHBIN
J03UMETp, Kamepa Bunbcona




ITPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHON TPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kon
nposep
s1eMOro
TpedoBa
HHUSA

[IpoBepsiemble TPeGOBAHUS K MPeIMETHBIM pe3y/jbTaTaM 0a30BOr0 YPOBHS
OCBOEHHSI OCHOBHOI1 00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111€T0
oOpasoBanus Ha ocHoBe PI'OC

1

[Tonnmanwe ponu (uU3MKK B HAYYHOW KapTHHE MUpa; CHOPMHPOBAHHOCTH
0a30BBIX TMPEICTABICHUNH O 3aKOHOMEPHOW CBSI3W W MO3HABAEMOCTU SBIICHUHN
MPUPOJIBI, O POJIM SKCIIEPUMEHTA B (PU3HKeE, O CUCTEMOOOpasyromiel poiau GU3NKu
B Ppa3BUTHHM €CTECTBEHHBIX HAyK, TEXHUKHM U TEXHOJIOTHH, 00 3BOIIOLUU
(bU3HYECKUX 3HAHUHU U UX POJIU B IIEJIOCTHOW €CTECTBEHHOHAYYHON KapTHHE MHPA,
0 BKJAJ€ POCCUHCKUX U 3apyOeKHBIX YYEHBIX-(DU3UKOB B pPa3BUTUE HAYKH,
00BSICHEHHE MPOIIECCOB OKPYIKAIOIIET0 MUPA, PA3BUTHE TEXHUKH U TEXHOJIOTHN

3HaHusA O BHMJAX MarepuM (BELIECTBO M II0J€), O JBMXKEHUM Kak crocobe
CYIIECTBOBAHMS MaTEpUH, 00 aTOMHO-MOJIEKYJIIPHON TEOPHH CTPOCHHS BEIIECTBA,
0 (Qu3MuecKol CyIIHOCTH SBJICHUNH MOPUPOABI (MEXaHMUYECKUX, TEIJIOBbIX,
AJIEKTPOMAarHUTHBIX Y KBAHTOBBIX); YMEHUE Pa3IMyaTh SIBICHUS MO OMUCAHUIO UX
XapaKTEepHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JaHHOE
¢dusnveckoe siBIICHNE; YMEHHE PACIIO3HABATH MPOSBICHHE N3YUYEHHBIX (DU3MUECKHIX
SIBJICHUM B OKPY’KaIOIIeM MHUPE, BbLIETSIS UX CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKH)

Brnanenue ocHoBaMu MOHATUHHOIO armapara U CUMBOJIMYECKOTO si3bIKa (GU3UKU U
UCMOJb30BaHUE HUX JUId pelleHus y4eOHBIX 3a7ay; yMEHHE XapaKTepH30BaThb
CBOMCTBA TeJ, PU3MUECKHUE SIBICHUS U MPOLIECCH, UCTIONB3YS (yHIaMEHTAIbHbIC U
OMIIUPUYECKUE 3aKOHBI

YMeHHne OnUChIBaTh HU3YUCHHBIC CBOMCTBa Te U (bHSH‘leCKI/Ie SABJICHUS, UCIIOJIB3YH
(bHSH‘IeCKI/Ie BCIINYHNHBI

Brnanenue ocHOBaMU METOZOB HAYYHOT'O MO3HAHUS C YYETOM COOJIIOICHUSI TIPaBUII
0e301macHOTO Tpy/aa: HaboIeHUuEe PU3NICCKUX SIBIICHU:

YMEHHE CaMOCTOSITEJIbHO COOMPATh 3KCIIEPHUMEHTAIBLHYIO YCTAaHOBKY M3 JaHHOTO
Habopa 000pyIOBaHUS 10 MHCTPYKIIMH, OMUCHIBATH XOJ OIbITA U 3aITUCHIBATH €TI0
pe3yibTaThl, (POPMYITHPOBATH BHIBOJIBI;

MIPOBE/ICHUE TMPSIMBIX M KOCBEHHBIX H3MEPEHHUH (DU3MYCCKMX BEIUYMH: YMCHHE
IUTAHUPOBATh M3MEPEHUS, CaMOCTOSTEILHO COOMpaTh JKCIEPUMEHTAIBHYIO
YCTaHOBKY 10 HHCTPYKIIMH, BBIYHCIATH 3HAYCHHUE BEIHMYMHBI M aHAJIU3UPOBAThH
MOJIyYCHHBIC PE3y/bTaThl € YYETOM 3a/JIaHHOW TIOTPEIIHOCTUA PE3yJIbTaTOB
U3MEPECHU;

MIPOBEJICHUE HECIOXHBIX JKCIICPUMEHTAIBHBIX HCCIICOBAHUMN; CaMOCTOSTEIHLHO
coOOMpaTh SKCHEPUMEHTAJIBHYI0O YCTAaHOBKY W IPOBOJHMTH HCCIICAOBAHUE 10
WHCTPYKIIMU, MPEJICTABIATh MOJYYCHHBIC 3aBUCHUMOCTH (PH3MUYECKUX BEIUYHH B
Buje Ta0OiaMIl ¥ TpadUKOB, YYUTHIBATH IOTPEHIHOCTH, J€JIaTh BBIBOJBI 110
pe3ysIbTaTaM MCCIICIOBAHUS

[ToHnMaHMe XapaKTEpPHBIX CBOMCTB (PM3NYECKUX MOJEeNel (MarepuaiabHas TOYKa,
a0COFOTHO TBEPJOE TEJIO0, MOJIEIH CTPOSHUS Ta30B, KUIAKOCTEH W TBEPIBIX TEl,
[UIaHeTapHas MOJENb aTOMa, HYKJIOHHas MOJEIb AaTOMHOTO sJipa) U yMEHHE
PUMEHSTh UX UL O0BSICHEHHUS (PU3UIECKUX MTPOIIECCOB

VYMmeHnne oOBSCHATH (1)I/I3I/I‘~I€CKI/I€ MpouecCobl " CBOMCTBa TCJI, B TOM 4YHCIIC U B
KOHTCKCTC CI/ITyaIII/II;'I MMPAKTUKO-OPUCHTHPOBAHHOI'O XapaKTEpa, B YaCTHOCTH,




BBISIBIISATh TIPUYUHHO-CIICICTBEHHBIE CBSI3U M CTPOUTH OOBSCHEHHE C OMOPOH Ha
U3yuyeHHBIE  CBOHCTBa  (M3MYECKMX  SIBICHUH,  (U3NYECKHE  3aKOHBI,
3aKOHOMEPHOCTHU U MOJEIHU

YMmenue pemarth pacd€THele 3amaun (Ha Oa3ze 2 — 3 ypaBHEHWil), HCHOJIB3Ys
3aKOHBl M (OPMYJIbI, CBSI3bIBalOIIME (PU3UYECKHE BEJIUYMHBI, B YaCTHOCTH,
3alMChIBaTh KpPaTKOE YCIOBUE 3aJayd, BbIABIATH HEJOCTAIOLIUE JIAaHHBIE,
BbIOMpPATh 3aKOHBI U (OPMYJIbI, HEOOXOJUMBIE A €€ pEeLIeHUs, HUCIOJIb30BaTh
CIpaBOYHbIE JaHHbIE, IIPOBOJAMUTH pacué€Tbl M OLEHUBATh PEATUCTUYHOCTh
[IOJ[ydeHHOTO  3HAa4yeHMs  (U3MYECKOH  BEIMUYMHBI, YMEHHE  OINpENeNsTh
pa3MepHOCTh (PU3UIECKON BEITHUUHBI, OJIYYESHHON IPHU PEIICHUH 3a/1a41

YMeHue XapakTepu30BaTh NMPUHLMIIEI ACUCTBUS TEXHUYECKHX YCTPOWCTB, B TOM
qrciae OBITOBBIX NMPUOOPOB, M MPOMBIIUICHHBIX TEXHOJOTHYECKUX TPOILIECCOB IO
UX OIMCAaHWIO, WCIIONB3ys 3HAHUS O CBOMCTBAX (HU3MYECKUX SBICHHH U
He00X0IMMBbIe (PU3NYECKHE 3aKOHOMEPHOCTH

10

YMeHne ucrnoab30BaTh 3HAHUS O (1)I/I3I/I‘IGCKI/IX SIBJICHUAX B HOBCGI[HGBHOI?I KHU3HU
s obecrieyeHust 0€30MACHOCTH TpU OOpalIeHWH ¢ OBITOBBIMH MpHOOpaMH U
TEXHUYECKHMHU YCTPOHCTBAMHU, COXPAHEHHs 3I0POBbS M COOJIONCHUS HOPM
HKOJIOTHYECKOTO MOBE/ICHUS B OKPYKAIOLIel cpeje; IMOHUMaHue HEOOXO0ANMOCTH
OPUMEHCHUs  JOCTIDKCHUH (GU3MKM M TEXHOJOTWl sl  PalHOHAIbHOIO
HPUPOJIONIONIL30BAHUS

11

OmnbIT moucka, mpeoOpa3oBaHUs W TPeACTaBIeHUS WHPopManuu (Gusmyeckoro
COACPpIKaHUA C HUCIIOJIBb30BaHUEM I/IH(l)OpMaIII/IOHHO-KOMMYHI/IKaTI/IBHI)IX
TEXHOJIOTUH; YyMEHHE OLIEHUBATh JOCTOBEPHOCTb MOJYYEHHOH WHpopManuu Ha
OCHOBE€ HMCIHOIIUXCA 3HAaHUU WU JOMMOJIHUTCIIBbHBIX HMCTOYHHMKOB;, YMCHUC
UCIOJb30BaTh IPU  BBINOJHEHUHM YUYEOHBIX 3a/JaHUil Hay4HO-NOMYJIAPHYIO
auTeparypy (pu3muecKoro cojepiKaHWs, CIPAaBOYHBIE MAaTEPUANbI, PECYPChl CETH
WutepHer; BiajaeHue 0a30BbIMM HaBbIKaMU IpeoOpa3oBaHus HMHMOpMALMM U3
OJIHOM 3HAKOBOW CHCTEMBI B JpPYryl; YMEHHE co37aBaTb COOCTBEHHbIE
IUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE HH(OPMALMU U3 HECKOJIBKUX
HUCTOYHHUKOB




IHEPEYEHbD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA OI'D 110 ®PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT COIECPKAHUS

1 MEXAHUWYECKUE ABJIEHUA

1.1 MexaHu4deckoe ABUIKCHUC. MaTepI/IaJ'IBHaH TOYKa. Cucrema OTCuéra.
OTHOCUTEIHLHOCTh JABHXCHUA

1.2 PaBHomepHoe u HepaBHOMepHOe JBikeHHe. CpemHsii ckopocTb. dDopmyna ist
BBIYUCIICHUS CpelHEH cKopocTh: vV = S/t

1.3 PaBHOMEpHOE TIPSAMOJIMHEMHOE [BIKEHHE. 3aBUCUMOCTh KOOpPAMHATHI Tela OT
BPEMEHH B CITy4yae paBHOMEPHOTO MPSIMOJIMHEHMHOTO JIBHKCHHUS:

x(f)=x,+vt

Fpa(bI/IKI/I 3aBUCMUMOCTH OT BPEMCHH JUJIA IHIPOCKOHUH  CKOPOCTH, JIIPOCKIHHU
NEpCMCIICHHU A, ITYTH, KOOPAWHATEI ITPU PaBHOMCPHOM Hp?[MOJIHHGfIHOM JABHXXCHUHN

1.4 | 3aBucUMOCTh KOOpPAMHATHI Te€Jda OT BPEMEHW B CiIydae PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO ABUKECHHUS:

|35 [y

Sl =vy, #f+a,

q)OpMy.HI)I AJIg IMIPOCKIUU NEPEMCUICHUA, ITPOCKIHUU CKOPOCTH U IMMPOCKIHUHU YCKOPCHUSA
IIpU PaBHOYCKOPCHHOM HpHMOHHHeﬁHOM JBUXXCHUMU:

2
+2
'sx(r)zvﬂr ‘t+a, '?‘

U_\'(r) =Up, T, £,

a, (f)=canst,

5 a3

= — = — FJ
Usy Uiy a5y

I'paduky 3aBUCUMOCTH OT BPEMEHM Il MPOEKLUUU YCKOPEHMs, MPOEKLUU CKOPOCTH,
MIPOCKLMN IIEPEMELIEHNs, KOOPAUHATBl IIPU PABHOYCKOPEHHOM IPSMOJIMHEHHOM
JBIKCHUH

1.5 CBobognoe manenue. dopmynbl, omMchIBaOUME CBOOOJAHOE TaJCHHE Tela IO
BepTUKAIM (IBMIKEHHWE TejJa BHU3 WJIM BBEPX OTHOCHUTEIBHO IMOBEPXHOCTH 3EMJIM).
I'padviku 3aBUCHMOCTH OT BPEMEHU IS TIPOSKIIMU YCKOPEHHSI, TPOSKIIMA CKOPOCTH U
KOOPJHMHATHI TPH CBOOOTHOM IMAJICHUH TEJIa IO BEPTUKAIH

1.6 | CxkopocTh paBHOMEPHOTO JIBM)KCHUS TeJla [0 OKPY)KHOCTU. HarpaBiieHHe CKOPOCTH.
dopmyna Ui BBIYUCICHHS CKOPOCTH Yepe3 paauyC OKPYKHOCTH H TEPHOJ
oOpareHus:

_ 27R

T
LlenTpocTpeMuTesbHOE yckopeHue. HampapieHne eHTPOCTPEMHUTETBHOTO YCKOPEHHSL.
d)opMyJIa JJI1 BBIYMCIICHUA YCKOPCHUA:
2

Dopmyna, CBSI3bIBAIONIAS IEPHOJT M YACTOTY OOpaIICHUS:




. ]
T

1.7

Macca. IInotHocts BemectBa. PopmyJia i BBIYUCICHUS TITIOTHOCTH:
_m
V

1.8

Cuna — BekTopHas u3ndeckas BenuarHa. CII0)KEHUE CHIT

1.9

SBnenne unepuuu. [leppriii 3akoH HproToHa

1.10

Bropoii 3akon HeroTona:
F=m-a

COHaHpaBHeHHOCTL BCKTOpPA YCKOPCHHUA TCJIda 1 BEKTOPA CUJIBI, HeﬁCTBYIOHleﬁ Ha TCJIO0

1.11

B3aumoneiicteue ten. Tperuit 3akoH HeroToHa:

1}2—:1 = —1}1—>2

1.12

TpeHI/Ie IIOKOA M TPCHHUC CKOJIbKCHUS. CDOpMy.]'Ia AJIsL BBIMUCIICHUA MOIAYJIA CHIIbI
TPCHUA CKOJILKCHUA:

Fop =N

1.13

Hedopmanus tena. Yupyrue u Heynpyrue aedopmamnmu. 3akoH ynpyroi nedopManuu
(3akoH I'yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTeHHE. 3aKOH BCCMHPHOT'O TAT'OTCHUSA:

Ty - 1y
F:G.——_\"

R:
Cuna TspkecTH. Y cKOpeHHe CBOOOJHOIO HaleHUs.

dopmyra 1715 BBIYUCIIEHUS CUIIbI TSDKECTU BOJIM3M 1oBepxHocTH 3emiu: F = mg.
Bmxenue mianer Bokpyr Connua. Ilepsas kocmudeckast ckopocts. HeBecomocTs 1
IIepErpy3Ku

1.15

Nmiynbe Tema — BekTopHas (pu3ndecKas BeJIMYrHa.
=mi

I/IMHy.]'ILC cucteMsl Tea. 3MeHnenue HMITYJIbCA. I/IMHy.TILC CHJIBI

1.16

3aKkoH COXPAaHCHUS UMITYJIbCa IS SaMKHYTOﬁ CHUCTCMBI TCJI:
Pp=nyUy +in, U, =const

PeakTuBHOE ABMI)KCHUE

1.17

Mexanunyeckas padora. @opmyria st BHIYUCICHUS paOOThI CHUJIBI:
A=Fsoosa

Mexannueckas MOITHOCTb:

n=4
3

1.18

Kunernueckas n MoTCHUUAJIbHAsA SOHCPIru-i. CDOpMy.]Ia JJIs1 BBIYHMCIICHUA KHHETHYECKOMN
DHEPTHHU:
IJE‘JE
B

TeopeMa 0 KHHETHYCSCKOM OHCPI'UH. cI)OpMy.]'Ia. JJI BBIYHMCIICHH A HOTGHHH&HBHOﬁ




3H€pFI/II/I TCJa, IOAHATOIO
HaJ 3eMIIEH:

E,= mgh

1.19

Mexanundeckas SHEpTHUsL:
E=E . +E ?

3aKOH COXpaHEHMsI MEXaHUYeCKOoM 3Hepruu. Popmyra s 3aKOHA COXPaHEHUs
MEXaHUUYECKON SHEPTUU B OTCYTCTBHUE CUJI TpeHus: £ = const.
[IpeBpanieHue MEXaHUYECKOW SHEPIUU IIPU HAJIMYUU CUJIBI TPEHMUSL.

1.20

[IpocThie MeXaHU3MBI. «30JI0TOE TPABUIIO» MEXAHHUKH.
Peryar. Momenr cuiel: M - FI.
YcaoBue paBHOBECHS phlyara:

M +M, +...=0
[ToaBU>XHBIN U HEMOABUKHBII OJIOKH. KIIJ, IIPOCTBIX MEXaHNU3MOB,
n= Aﬂmma
A—aanaqe:ﬂ:EaH

1.21

JlaBiieHue TBEPAOTO TENA.
®opMyia 17151 BBIYMCIICHUS 1aBJICHUs TBEPIOTO Tena:
F
P=—=-
Hasnenue raza. ATMochepHoOe JaBlIeHHE.
I'mapocTaTuueckoe 1aBlieHUE BHYTPH KUIKOCTH.
@opMyita 11 BBIYMCIICHHUS] 1aBJICHUS] BHYTPHU KUJKOCTH:

p=pgh+p_,

1.22

3axou [lackans. ['mapaBnudeckuii mpecc

1.23

3akon Apxumena. @opmyiia sl ONPEACIICHHs BBITATKUBAIONIEH CHIIBI, ICUCTBYIOIICH
Ha TEJI0, NOTPYKEHHOE B JKUIAKOCTh WJIH ra3:

Fam =P8V

Ycnosue niaBanus Tena. [lnaBanue CYIOB 1 BO3YXOIIJIABAHHEC

1.24

Mexanndeckue KoyeOaHHs. AMHJ’II/ITy,I[a, nepuoa M 4acTtoTa KOJIEOAHHU. CDOpMy.]'Ia,
CBA3bIBAKOIIAA YaCTOTY U ICPUOJ KoJIe0aHMii:

1.25

MaremMatnueckuii W NOpPY)KUHHBIM ~ MasTHUKHA. [IpeBpamienue 5sHeprum 1npu
K0J1€0aTeIbHOM JIBU’KEHUU

1.26

3aryxatomme Kosnebanus. Bernyxaennsie konebanus. Pesonanc

1.27

Mexanuueckue BOJIHBI. [Ipo1oJibHBIC U TIONIEPEYHbIC BOJIHBI. J[TMHA BOJIHBI U CKOPOCTH
pacnpoCTpaHeHHUs BOJIHBI:

L=b-T

1.28

3Byk. ['poMkocTh W BbIcOTa 3ByKa. OTpaskeHHE 3BYKOBOH BOJIHBI Ha I'DAHHIIE JBYX
cpen. IH(pa3ByK u yIbTpa3ByK

1.29

IIpakmuyeckue pabomul
N3mepenue cpeaHeil MIOTHOCTH BEILIECTBA; apXUMEJOBON CUIIbI; KECTKOCTU MPYKUHBL;
Kod(hduUlIMeHTa TPEHUs CKOIBKEHHUS; paOOThI CUIIBI TPEHUSI, CHJIBI YIPYTOCTH; CpeHel




CKOpPOCTH JBIKEHHsI OpycKa MO HAaKJIOHHOW IUIOCKOCTH; YCKOPEHHs Opycka TNpu
IBIDKEHUM 10  HAKJIOHHOW  IUIOCKOCTHM; YacTOTBl W TepHoja  KoseOaHui
MaTEeMaTHYeCKOr0 MasTHHKA; YACTOThI U Mepruoia KoueOaHuil MPYKUHHOTO MasiTHUKA;
MOMEHTa CHJIBI, JIEHCTBYIOIIETO Ha pbIUar; padOThl CHJIBI YIPYTrOCTH NPH MOIBEME
rpy3a ¢ MOMOIIBIO HETIOABMKHOTO 0J10Ka; pabOThI CUIIBI YIIPYTOCTH MPHU MOIbEME Ipy3a
C TMIOMOIIBIO MTOJIBHKHOTO OJI0KA.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOM CHIIBI OT 00bEMa MOTPYKEHHOM YaCTH Tela
U OT IUIOTHOCTH KUJKOCTH; HE3aBUCUMOCTH BBITAJKHMBAIOIIEH CHJIBI OT MAaCChl TEIA;
CUJIBl TPEHUS CKOJIbKEHHUSI OT CHJIbl HOPMAJIBHOTO JIaBJIEHUSI U OT POJia MOBEPXHOCTH;
CHJIBI YNIPYTOCTH, BO3HUKAIOUICH B MpPYXWHE, OT CTENEeHH AeGOpMaluu MPYKUHBI;
YCKOpeHHUs OpyCKa OT yrjila HakjJOHA HaMpaBIIAIONIEH; meproja (4acTOThl) KOJIeOaHHi
HUTSHOTO MasTHHUKA OT JJIMHBI HUTHU; NEpHOJa KOJIeOaHUM NMPYKUHHOTO MasTHUKA OT
Macchbl Tpy3a U KECTKOCTU NPYKUHBI; HCCIEAOBAHME HE3aBUCUMOCTH Iepuoja
Koje0aHUi HUTAHOrO MasTHHUKAa OT Macchl rpysa. [IpoBepka ycioBus paBHOBecus
pbluara

1.30 | Dusuueckue ssnenus 6 npupode: NPUMEPHI TBUKEHUS C PA3THMYHBIMU CKOPOCTSIMH B
KUBOU U HEXKUBOU MPUPOJE, JCHCTBUE CUIIBI TPEHUSI B IPUPOJIE U TEXHUKE, MPUITUBBI U
OTNUBBI, NBWXEeHHE IUIaHeT COJIHEYHOH CHUCTEMBI, PEaKTHBHOE IBW)KCHHE IKUBBIX
OpPraHM3MOB, pbIYard B Telle YeJIOBEKa, BIMSHHE aTMOC(HEpHOro JaBlEHUS HA >KMBOU
OpraHm3M, IUJIaBaHUE PBIO, BOCHPHITHE 3BYKOB IKHBOTHBIMH, 3EMIICTPSICCHHUE,
ceiicCMMUYECKHEe BOJIHBI, IIyHAMH, 9XO

1.31 | Texuuueckue ycmpoticmea: CHUAOMETP, JaTYUKWA TIOJOKEHUS, PACCTOSHUA U
YCKOpPEHUs, JUHAMOMETD, MOAIIMITHUKH, PAKETHI, PbIYar, MOJBUKHBIA U HETOABHKHBIH
OJIOKH, HaKJIOHHAS TUIOCKOCTh, IPOCTHIE MEXAaHU3MBI B OBITY, COOOIIAIONINECS COCY/IBI,
YCTPOICTBO BOJOMPOBO/IA, THAPABIMYECKHI Mpecc, MAaHOMETpP, 0apOMETp, BHICOTOMED,
MOPIIHEBOW HACOC, aPEOMETP, IXOJIOT, UCTIOIH30BAHUE YIBTPA3BYKA B OBITY M TEXHUKE

2 TEIUIOBBIE ABJIEHU S

2.1 OCHOBHbBIE TOJOXEHHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPHH CTPOCHHUS BEIECTBa.
Mopnenun  TBEPAOrO, IKMIKOIO M ra3oo0pa3HOrO  COCTOSHUM  BEIIECTBA.
Kpucrammnueckue u amopdHbIe TeIa

2.2 JIBmkenue ydactuil BemiecTBa. CBsi3b CKOPOCTH JBMKCHHUSI YaCTHUIl C TEMIIEpaTypoil.
bpoyHoBckoe nBmxkeHue, nuddy3us

2.3 | CwmauyuBaHue U KalWUISIPHbIE SIBJICHUS

2.4 | TemioBoe paclIMPEHUE U CHKATUE

2.5 TemoBoe paBHOBECHE

2.6 | Buyrpennss sneprus. Pabora u Termonepenava Kak crocoObl M3MEHEHHS BHYTPEHHEH
SHEPTUU

2.7 | Bunsl Temionepenaun: TEMIONPOBOIHOCTh, KOHBEKIIUS, U3ITyUCHHE

2.8 | Harpesanue u oxnaxaenue Tei. KonnuecTBo TerioThl. Y AenbHas TeITOEMKOCTD:

O=cm(t,—t,)

2.9 | 3axoH COXpaHEHHs SHEPTrUuHu B TEIIOBBIX Mpolleccax. Y paBHEHUE TEIIOBOro OaaHca:

o+ +..=0

2.10 | Hcmapenue u xoHaeHcanus. Mi3MeHeHue BHYTPEHHEW SHEPTHH B MPOIECCE UCTAPECHUS
1 KoHieHcarmu. Kunenne xxuakoctu. Y aenpHas TeIioTa napoodpasosanus: L = O/m

2.11 | BnaxHocTb BO3/IyXa

2.12 | IlnaBneHue U Kpuctamnuzauus. M3MeHeHue BHYTpEHHEHW SHEPruu MpU IUIABICHUU U

KpUCTAJLJIM3AINH. VY nenpHas TEIJI0Ta NJIaBJICHUS
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2.13 | BHyTpeHHSs 3HEpPrusl CropaHus TOIUIMBA. YJ€lIbHAs TEIJIOTA CrOpaHMs TOIUIMBA: ¢ =
O/m
2.14 | Tlpunnuns! paboTs! TerioBbix asurareneit. KI1J[ TemioBoro nBurarens
2.15 | Ilpakmuuecxue pabomol
W3mepenue ynenpHON TEIUIOEMKOCTH METATMYECKOTO0 LWIMHIPA; KOJUYeCTBa
TEIUIOTHI, TOJYYEHHOTO BOJON KOMHATHOW TeMmIeparypbl (UKCHPOBAHHON MacChl, B
KOTOPYIO OMYIIEH HArpeThlid MUJIWHAP; KOJWYECTBA TEIJIOTHI, OTIAHHOTO HArpeThiM
LMJIMHIPOM, TI0CJIE€ OIyCKaHMs €ro B BOJY KOMHATHOW TeMIEpaTypbl; OTHOCUTEIbHON
BIIQXKHOCTH BO3/1yXa; YAENbHOIN TEIJIOTHI MIaBJIeHus baa. MccnenoBanue n3MeHeHus
TEMIIEpAaTypbl BOJBl MpPH pPa3IMYHBIX YCJIOBMSX; SBJICHUS TEIJIOOOMEHAa IIpH
CMEIIMBAHUU XOJIOTHOM U TOpsiueil BOJIBI; MpoIlecca CIIapeHUs
2.16 | Qu3suueckue asnenus 6 npupode. TOBEPXHOCTHOE HATSHKEHUE U KANWIISIPHBIE SBICHUS
B IpUpOJE, KpUCTAIbI B Mpupozae, uziaydeHue CosHLa, 3amep3aHHe BOJIOEMOB,
MopcKkue Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, UHEes, CHera
2.17 | Texuuueckue ycmpoticmea: KanWUISPbl, I[PUMEPHI MCIOIb30BAHUS KPUCTAILIOB,
KHUJKOCTHBIM TEPMOMETp, aTYUK TeMIepaTyphl, TEPMOC, CHCTEMa OTOIJICHHS JIOMOB,
THTPOMETPHI, IICHXPOMETP, TapoBast TypOUHA, TBUTATENIb BHYTPEHHETO CTOPAHHS
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 DnexTpusalys Ten. J[Ba Buaa dJIeKTPUUECKUX 3apsiioB
3.2 B3aumogeiicTBue 3apsokeHHbBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHUs AIEKTPUUECKOTro 3apsaa
3.4 | Onexrtpuueckoe nmnone. Hanpspk€HHOCTH — 3iekTpuueckoro  mois.  [IpuHuun
CYIEPHO3UIINH HIEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE)
3.5 Hocurenn  smekTpuyeckux  3apsaoB. JleHCTBUE  DJIEKTPUYECKOTO  IMOJS  Ha
aneKTpudeckue 3apsiibl. [[pOBOIHUKY U TUANEKTPUKH
3.6 | TlocrosHHbIN »3nekTpuueckuii Tok. JleWcTBusi anekTpuueckoro Toka. Cuia ToOKa.
Hampsoxenue.
I1=q/t, U= A4/
3.7 | DnexTpuyecKoe CONPOTUBICHUE. Y IETbHOE AEKTPUUECKOE CONPOTUBIICHHUE:
R =pl/S
3.8 | 3akon Owma jajs ygacTka anekrpudeckon nenu: / = U/R
3.9 | IlocnenoBaTenbHOE COEUHEHHNE TPOBOJHUKOB:
I =1, U=U,+U,. R=R, +R,
[TapannenbHoe coelMHEHNE IPOBOAHUKOB PABHOTO CONPOTUBIICHHUS:
U= szﬁffﬂz%.
CwMmenianHble COSIMHEHMS POBOIHUKOB
3.10 | Pabota m MOIHOCTH AIekTprueckoro Toka. 4 = Ult, P = Ul
3.11 | 3akon [Ixoyns — Jlenma:
O=I’-R-t
3.12 | OmnbiT Opcrena. MarHuTHOE 10JI€ MPSMOro MPOBOJHUKA ¢ TOKOM. JIMHUM MarHUTHOM
WHIYKIHH
3.13 | MarauTHOe noJjie MOCTOSIHHOTO MaruuTta. B3anMoieiicTBre MOCTOSHHBIX MAarHUTOB




3.14

JleicTBME MarHMTHOTO M0JIsI HA IPOBOJIHUK C TOKOM

3.15 | OmnbiTel Papages. SABneHue aiekTpoMariuTHoW nHaykuuu. [Ipasuiio Jlenna

3.16 | Ilpaxmuueckue pabomoi
N3mepeHue 37a€KTPUUECKOTO COIPOTUBIIECHHUS PE3UCTOPA; MOLIHOCTU 3JIEKTPUUYECKOIO
TOKa; pabOTHI IIEKTPUIECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, BO3HUKAIOIIEIO B MPOBOJHUKE (PE3UCTOPHI,
JaMIIOYKa), OT HAMPsDKEHUs Ha KOHIAX MPOBOJHMKA; 3aBUCUMOCTH COIPOTUBIICHUS OT
JUIMHBI ~ IPOBOJAHMKA, IUIOIIAAU €ro IONEPEYHOro CEUEHUs U  YICJIbHOIO
COIPOTUBIICHUS.

[IpoBepka mnpaBuia Uid 3JIEKTPUYECKOIO HANPSOHKEHUS IPH  IOCIEA0BAaTEIbHOM
COCIMHEHUHN TMPOBOAHHUKOB; TMpaBWia Ui CHJIBI SJEKTPUYECKOTO TOKa TpuU
NapajuIeIbHOM COEAMHEHUH IPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

3.17 | Qusuueckue serenus 6 npupode. DICKTPUUYCCKUE SIBICHHUS B aTMmocdepe,
AJIEKTPUUYECTBO KHUBBIX OPTaHU3MOB, MAarHUTHOE T0OJ€ 3eMid, Opei( IMOII0COB, POJb
MarHUTHOTO TOJIS I71s1 )KU3HU Ha 3emJie, MOJISIPHOE CUSIHHE

3.18 | Texuuueckue ycmpoiicmea: 3NEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUUK
ANEKTPUYECKOM  SHEPTuu, OSIEKTPOOCBETHTENbHBIE MPHOOpPHI, HarpeBaTeiIbHbIC
AIEKTPONPUOOpHl  (TPUMEPHI), DJIEKTPUUYECKUE TPEIOXPAHUTEIH, DICKTPOMArHUT,
AJIEKTPOABUTaTENb MOCTOSHHOTO TOKA, TeHEPaTOp MOCTOSIHHOTO TOKA

3.19 | DOnektpoMarHuTHble BOJHBI. [1lkana 3J1eKTpOMarHUTHBIX BOJIH

3.20 | JlyueBas Monensb cera. [IpsiMmonuHeiiHOE pacipocTpaHEHHUE CBETa

3.21 | 3akon otpaxeHus ceera. [lmockoe 3epkaiio

3.22 | TlpenomieHue cBeTa. 3aKOH NPEIOMIICHHS CBETA

3.23 | Hucnepcus cBera

3.24 | Jlunza. Xop syueil B uH3e. POKYCHOE pacCTOsSHUE JIMH3bL. ONTHYECKAs CUJIA JIMH3BL:
D=1/F

3.25 | TI'ma3 kak ontuyeckasi cuctema. OnTuueckue npudopbl

3.26 | Ilpaxmuueckue pabomul

N3mepenue ontuyeckoil cuibl coOuparomiei JIMH3bI; (OKYCHOTO pPacCTOSHUS
cobuparomield JMH3bI (TI0 CBOMCTBY PaBEHCTBA pa3MEpPOB IMpenMeTa W H300paKeHHs,
KOT'/Ia IpeIMET PacoJIOKeH B ABOMHOM (oKyce), oKa3aTes IpeIoMIeHHUS CTEeKIIa.

HccnenoBanmne cBOMCTBa M300paKeHUs, MOJYICHHOTO C ITOMOIIBI0 COOMpAroIeit
JIUH3bI, U3MEHEHHsI (JOKYCHOTO PACCTOSIHHS JIBYX CJIOXKEHHBIX JIMH3; 3aBUCUMOCTHU yTJia
IIPEJIOMJICHHUSI CBETOBOI'O JIyda OT YIJIa aJeHHsI Ha TPAHULE «BO3JIYX — CTEKIIO»

3.27 | @usuueckue ssnenus 6 npupooe: 3armenus ConHna u JIyHbI, BeTa Tel, ONTHYECKHE
ABIICHHS B aTMOocdepe (uBeT HeOa, pedpakius, pagyra, MUPax)

3.28 | Texuuueckue ycmpoticmea.: OYKH, IEPUCKOII, (hOTOANTAPAT, ONTHIYCCKUE CBETOBOIBI

4 KBAHTOBBGIE SABJIEHUA

4.1 PannoakTrBHOCTB. Allb(a-, OeTa-, raMMa-u3irydeHus. Peakiuu ajibda-u Oera-pacnana

4.2 | Omnsitel Pezepdopaa o paccessauto anbda-yactui. [lnanerapuas Mogens aToma

4.3 | CocraB atromHoro sjpa. M3oromsl

4.4 | Ilepuox momypacmnaja aTOMHBIX siAEp

4.5 SAnepHble peakiuu. 3aKOHbI COXPAaHEHUS 3aPs,IOBOTO0 U MaCCOBOT'O YUCEI

4.6 Qusuueckue s61eHUs 8 Npupooe. €CTECTBCHHBIM PaJMOaKTUBHBIN (OH, KOCMHUYECKHE
Jy4H, paJuOaKTUBHOE U3JIyYE€HUE MPUPOJHBIX MUHEPAIIOB, AEHCTBUE PaAHOAKTUBHBIX
M3Iy4YeHU Ha OPraHu3M YelloBeKa

4.7 Texnuueckue ycmpoticméa: CHEKTPOCKON, WHJIMBUIYaJbHBIA JO3UMETp, Kamepa

BI/IJ'ILCOHa, AACpHaA OHCPICTHKA




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O TPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA
o OwusuKa: HHXKXEHEPHI Oyaymiero: 7-i Kiacc: yriayOJieHHBIH YPOBEHb: YIEOHHUK: B 2-X YaCTSIX;
1-e uznanue benara B.B., Boponuosa H.U., JlomauenkoB 1. A. u ap.; noxa penakiuei
[TaneOparnena FO.A. AkimonepHoe obmiecTBo «M3narensctBo «IIpocBemenues
o ®dusuka: HHKEHepbl OyayIiero: 8-if kiacc: yriayOlIeHHbIH YPOBEHb: YUEOHUK: B 2-X YaCTAX;
1-e uznanue benara B.B., Boponuosa H.U., JlomauenkoB U.A. u 1p.; nog pegakuueit
ITaneGparuena FO.A. Aximoneproe o0miectBo «M3aarensctBo «IIpocBenienne»
o ®dusuka: HHKEHepbl Oyaymiero: 9-i kiacc: yriayOleHHbIH YPOBEHb: YUEOHUK: B 2-X YaCTAX;
1-e uznanue benara B.B., Boponuosa H.U., JlomauenkoB U.A. u np.; nog pegakuueit
ITaneGparuena FO.A. Akimoneproe o0miectBo «M3narensctBo «IIpocBenienne

METOANMYECKHUE MATEPUAJIBI VIS YYUTEJIA

v' MeTtoauueckue mocoOus ¥ PEKOMEHIAIMK Pa3MEIIEHHBIE Ha HH()OPMAIIHOHHOM pecypce
«EmuHoe comeprkanne o0mero oopasoBanus» o yueoOHomy npeamety «Dusukay Ccpuika:

https://edsoo.ru/mr-fizika/

v OTKpBITBIN GaHK 3a1aHMii 110 OLIEHKE €CTECTBEHHOHayuHoli rpamoTHocTr ®UITH. Anpec caiira:
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET

Ha3zBanmue caiita

DJIeKTPOHHBIN aapec

®enepanbHas rocyJ1lapCTBEHHasI UH(POPMALIMOHHAS
cucreMa «Mos IKOIay.

https://www.gosuslugi.ru/school

[Tnardopma «Cupuyc.lllkona»

https://sch.sirius.online/edu350095/siri
us-
schools/materials/697/lessons/51897/t
eachingMaterials

Oo6pazoBarenbHbIi nHTEpHET-IOpTal «SIKimace»

https://www.yaklass.ru/

Caiit rpynnsl komnanuii «IIpocserienue

https://uchitel.club/webinars/fizika

WNurepuer ypoxku

https://interneturok.ru/h/biblioteka/vse-
predmeti/fizika

®u3nka B OTKPBITOM KOJUIEIKE

https://physics.ru/textbook/index.html

l'azera «®usuka» Mzparensckoro qoMa «lleproe
CEHTAOPS»

https://fiz.1sept.ru/

KBaHT: Hay4YHO-TIOMYJISIPHBIN (PU3HKO-MaTeMaTHIECKUI
KypHal

https://www.kvant.digital/



https://edsoo.ru/mr-fizika/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://www.gosuslugi.ru/school
https://sch.sirius.online/edu350095/sirius-schools/materials/697/lessons/51897/teachingMaterials
https://sch.sirius.online/edu350095/sirius-schools/materials/697/lessons/51897/teachingMaterials
https://sch.sirius.online/edu350095/sirius-schools/materials/697/lessons/51897/teachingMaterials
https://sch.sirius.online/edu350095/sirius-schools/materials/697/lessons/51897/teachingMaterials
https://www.yaklass.ru/
https://uchitel.club/webinars/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://physics.ru/textbook/index.html
https://fiz.1sept.ru/
https://www.kvant.digital/

Knacchas ¢pusuka https://class-fizika.narod.ru/

duzuka.py: CalT I yUaIUXCs U MIPernoiaBareien http://www.fizika.ru/
buzukn



https://class-fizika.narod.ru/
http://www.fizika.ru/

