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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3WKEe Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
COCTaBJICHa HA OCHOBE IOJIOKCHUI W TpeOOBAaHWUW K pe3ysibTaTaM OCBOCHHUS Ha
yriy0JEHHOM YPOBHE OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMBbl, MPECTaBICHHBIX
B ®I'OC OO0, a Takxe ¢ yuérom (eaepaibHON padoyeil mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenojiapanus yueoHoro npeamera «Ousukay.

Copepxanue mporpaMMbl 10 (PU3WKE HANPABICHO HA YJIOBJICTBOPCHUE
MOBBIIIEHHBIX 3aMpoOCOB O00yYarouIuxcs, CTpeMAIIUXcs K Oosiee TIyOOKOMYy
OCBOCHHUIO (MBMYECKUX 3HAHUW, U Ha (OPMUPOBAHUE €CTECTBEHHO-HAYYHOM
rpaMOTHOCTH oOOydaromuxcsi. B  mporpamMe 10 (QU3WKE  yUUTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpemmera B peanusanuu tpedoBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM M METANPEIMETHBIM pe3yjIbTaTaM 00y4YEeHUS, a TAKKE
MEXKIIPEIMETHBIC CBSI3U €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111er0 00pa3oBaHMs.

[Iporpamma 1o (pu3uKe ycTaHaBIMBAET pACIPEICICHHE YUeOHOr0 MaTepraia
1o rojaMm oOyueHus (1o Kjiaccam), MpeajiaracT NPUMEPHYIO MOCIEI0BATEILHOCTD
M3YUYCHUs] T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJEpKaHUS U
y4€TE BO3PACTHBIX OCOOCHHOCTEHN 00yJaroIuXCsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ IEIbI0 OKAa3aHUS METOAMYECKOM
MIOMOIIY YYUTEIIO B CO3[JaHUU paboyeil mporpaMMbl o y4eOHOMY MPEIMETY.

®dusnka ABISETCS CUCTEMOOOPA3YIOIINM JIJIsi €CTECTBEHHOHAYUYHBIX YYEOHBIX
MPEAMETOB, MOCKOJIbKY (U3MUECKHME 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U
SBJICHUH, W3ydyaeMbIX XHMHEH, OWoJorued, acTpoHOMUEld H  (PU3HUICCKOU
reorpagueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTHHY  MHpa,
npejocTaBisieT Haubojee sCHbIe 00pa3lbl MPUMEHEHHUS HAy4yHOTO MeETOoja
MO3HAHUS, TO €CTh CIIOCO0A MOTYYEHUS! JOCTOBEPHBIX 3HAHUW O MUPE.

Onna w3 raaBHBIX 3a7a4 (HU3WYECKOro 0Opa30BaHMS B CTPYKType OOIIEero
o0pa30oBaHUs COCTOUT B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne Qusnku Ha yriayOJE€HHOM YpOBHE MPEIoaraetT yBEPEHHOE
BJIQJICHUE CIEAYIOIIUMU KOMIIETEHTHOCTSIMH, XapaKkTepU3yIUMH
€CTECTBEHHOHAYYHYIO T'PAMOTHOCTb:

Hay4YHO OOBSCHSTH SIBJIICHUS;

OLICHUBATHh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEAOBAHNUS,

MHTEPIPETUPOBATh JIAHHBIE M HUCIIOJIb30BaTh HAay4YHbIE JOKA3aTEIbCTBA IS
NOJIyYEHHUS BBIBOJIOB.

[enn wusyueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
onpenenenbl B KoHuenuuu mnpenojaBaHusi yuyeOHoro mnpeamera «Dduszuka» B
oOpa3oBareibHBIX opranusanusx Poccuiickoit ®eneparuu, peanu3yronmx



OCHOBHBIE  0011€00pa3oBaTeNibHbIEe MPOTrpamMMbl, YTBEPKAEHHON peLICHHEM
Komnerun MunucrepctBa npocsenieHust Poccutickoit @enepannu (MpoToKoJI oT 3
nexadps 2019 r. Ne [1K-4BH).

Lenun nzydyeHust pU3UKU Ha yrIyOJIEHHOM ypOBHE:

pa3BUTHE HHTEpPECAa M CTPEMIIEHHS OOYy4YaroIIHUXCS K HAYYHOMY H3YYEHHUIO
MPUPOBI, PA3BUTHE UX MHTEIIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTE;

pa3BUTHE NPEACTABICHUA O HAYYHOM METOJE IMO3HaHUS U (PopMUpOBaHHE
UCCJIEI0BATEIBCKOIO0 OTHOIIECHUS K OKPYXKAIOIUM SIBJICHUSM;

(dbopMupoOBaHHE HaAyYHOIO MHUPOBO33PEHMS KaK pe3yjbTaTa U3y4eHHUs OCHOB
CTpOEHUS MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3HKU;

dbopMHpoBaHHEe YMEHUM NPUMEHATh (U3MYECKUE 3HAHUS U HAy4YHbIC
JIOKA3aTeNbCTBA ISl OOBSCHEHUS OKPYIKAIOIIMX SIBJICHUI;

dbopMHupOBaHUE TPEACTABICHUA O pONM (PU3MKH [JIs PAa3BUTUA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE peICTaBICHUN 0 BO3MOXHBIX  cepax  Oyayuuei
npoeCCUOHANILHON  JCSTEILHOCTH, CBSI3aHHOM C (U3MKOM, MOATOTOBKA K
JaJbHEWIlIeMy O0OYUYEeHHIO B 3TOM HaIpaBJICHUHY;

dbopMHpoBaHWE TOTOBHOCTH K JajbHEUIIEMY H3yYeHUIO (U3UKU Ha
yIriyOJEHHOM YPOBHE B pPaMKax COOTBETCTBYIOIIMX mpoduiieid oOydeHus Ha
YPOBHE CPEAHETO 00111ero 00pa3oBaHUs.

JlocTmkeHne 3TUX Iiesied MporpaMMbl MO (PU3MKE HA YPOBHE OCHOBHOIO
oO1urero o0pazoBaHus 00ECIICUMBAETCS PEIICHUEM CIEAYIOIMINX 3a/1ay:

npuoOpeTeHre 3HaHUM O AUCKPETHOM CTPOCHHMM BEILECTBA, MEXaHUYECKHUX,
TEIUIOBBIX, JICKTPOMATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

npruoOpeTeHNEe YMEHUI aHATU3UPOBATh U OOBSICHATH (PU3NYECKUE SIBIICHUS HA
OCHOBE M3YUYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METOJIOB PEILIEHUsI PACUETHBIX U KAYECTBEHHBIX 3a/1a4, TPeOyOuX
CO3JaHUSl W UCIIOJIb30BaHUS (PU3MYECKUX MOJENEeH, BKIIOYAas TBOPYECKHE H
MPAKTUKO-OPUEHTUPOBAHHBIE 3a/1a4U;

pa3BUTHE HCCIEAOBATEIIbCKUX YMEHUN: HAONIOAATh SIBICHUS U U3MEPSThH
(bu3rYecKre BEJIMYMHBI, BBIBUTATh TUIIOTE3bI U MPEIaraTh HKCIIEPUMEHTATbHBIC
CrocoObl MX MPOBEPKH, MIIAHUPOBATh U MPOBOAUTH OMNBITHI, SKCIIEPUMEHTAIbHBIE
UCCIIEIOBAaHUSI, AHATM3UPOBATh MMOJTYYCHHBIE TAHHBIEC U JI€NIaTh BHIBOJIBL;

OCBOCHHME MPUEMOB paboThl ¢ MHpOpMaIMEel (U3HMUECKOTO COJEpKaHMUS,
BKJIIOYAsi MH(OPMAIIMIO O COBPEMEHHBIX TOCTHXKEHUSIX (DPU3UKU, HHTEpPIIPETAIUs U
KPUTUYECKOE OLICHUBaHUE MH(POPMALIHH;

3HaKOMCTBO €O cepamu MpodhecCHnoHaTbHON NeATeIbHOCTH, CBA3aHHBIMU C
GuU3NKON, U COBPEMEHHBIMU TEXHOJOTHUSMU, OCHOBAHHBIMU Ha JIOCTHXKEHHSIX
(bu3HYECKON HayKH.



Ha w3ydyenue ¢usuku (yrmyOna€HHBIH ypOBEHb) Ha YpPOBHE OCHOBHOI'O
obmero obpazoanus orBoautcs 340 yacoB: B 7 kiacce — 102 gaca (3 gaca B
Hegneno), B 8 kiacce — 102 gaca (3 yaca B Henento), B 9 kinacce — 136 vacos (4
gyaca B HEJIETIO).



COIAEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPYIKAKOIIEr0 MUPA.

®dusrka — Hayka O mnpupoje. SABieHuss Opupoabl (IEMEHTHI COAEp KaHUs,
BKJIIOYAIOIINE MEXIpeAMETHbIE CBsA3M). Dusznueckue SBICHUS: MEXaHUYECKUE,
TEIUTIOBBIE, JJIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BeNWYUHBL. PasmepHOCTh. ENWMHUILIBI (U3NYECKHX BEIUYMH.
Wsmepenne ¢usmuecknx BenuuuH. OTtanonbl. Pusnueckue npubopsl. llena
nenenus. Ilorpemnocts usmepenuit. [IpaBuna 6e3omacHoro Tpyaa mpu padorte ¢
nabopaTopHbIM o0OopyaoBaHueM. MexayHaponHas cucrema eaunuil. IlepeBoj
BHECHUCTEMHBIX €MHUI B enuHuLbl CH.

Kak ¢usuka wu Jpyrue ecTeCTBEHHbIE HAayKd HW3Yy4alOT MPUPOAY.
EcTecTBeHHO-HAY4YHBIM METOJ] TMO3HAHUS: HAOJIOJIEHHWE, TMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBIKEHHUE THIOTE3, SKCIIEPUMEHT 10 IPOBEPKE TMIIOTE3, 0ObSICHEHUE
HaOoaemMoro siBieHus. Onucanue GU3nuecKux sIBICHUM ¢ TOMOIIBIO MOJICIICH.

Hemoncmpayuu.

Mexanuyeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MAarHUTHBIE, CBETOBBIC,
3BYKOBBIC SIBIICHHUSI.

dusnueckre TPUOOPHI U Tpolieaypa MNPSIMBIX H3MEPEHHM aHalOTOBBIM U
(G POBBIM PUOOPOM.

Jlabopamopnsie pabomel u onvimol.

OnpenenenHue UEHBI JISJICHUS MIKaIbl U3MEPUTEIHLHOTO Tprbdopa.

N3mepenue pacCToOsIHUN.

N3mepenune mnomany U o0bEMa. MeTo maneTku.

N3mepenue BpeMeHu.

N3mepenne 00bEMa KUJIKOCTU U TBEPIOTO TEA.

Onpenenenune pa3MepoB MabIX TeJl. MeToa psiioB.

IIpoBeneHne wuccaenOBaHUSL IO MPOBEPKE THUIIOTE3bl: JAIBHOCTH IOJETA
HIapuKa, myrneHHOr0 TOPU30HTAIBHO, TeM OO0JIbIIe, YeM OOJIbIIIE BHICOTA TyCKa.

Paznen 2. IlepBoHayasibHbIEe CBEIeHUS 0 CTPOEHUM BellecTBA.

Crpoenue BeniecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl U MacChl. OTBITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEILIECTBA.

JBmwxxenne yactul BemlecTBa. CBs3b CKOPOCTH JIBUKEHUS YaCTHUI[ C
temneparypoil. bpoyHoBckoe nBwkenue. Juddysus. BzaumonaeicTBue vacTtuil
BEIIECTBA: MPUTSHKEHUE U OTTAJIKMBAHUE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTENM U TBEPIBIX
(KpUCTAITUYECKUX) Tell. B3auMOCBsI3b MeEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX



arperaTHbIX COCTOSHUSIX U UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

Halnronenne OpoyHOBCKOTO ABUKEHUS.

Habmonenne nuddysun.

HabGmronenue sBieHnii, 0ObICHAIOMMXCA TPUTSHKEHUEM UM OTTAIKWBAHUEM
YaCTHUI] BEILIECTBA.

Jlabopamopnwie pabomuol u onvimol.

Orenka quaMeTpa aToMa METOAOM PSIOB (C UCTIONBb30BaHueM (hoTorpaduii).

OneITHl IO HAOJIOJIEHUIO TEIIJIOBOTO PACHIUPEHHUS Ta30B.

OMBITE O OOHAPYKEHUIO JEUCTBUS CHUIT MOJICKYJISIPHOTO TIPUTSKEHUS.

Pa3nen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl.

Mexanndeckoe paBwxeHue. Ilyte u nepememieHue. PaBHOMeEpHOE W
HepaBHOMEpHOE JBIKeHHe. CBOOOJHOE MaJeHHe KaK MpUMEpP HEPAaBHOMEPHOTO
nBrxeHus: ten. CkopocTh. CpelHsisi CKOPOCTh IMPU HEPABHOMEPHOM JBUKECHUMU.
Pacuér nmyTu v BpeMeHU JBUKEHUS.

['paduku 3aBUCMMOCTEH BEJNMYWH, OMKCHIBAIONIMX JBIKeHHe. OOmme
MOHATUS 00 OTHOCUTENBHOCTH JABWXKEeHUs. CIOXXEHHEe CKOpOCTeH Ui Ted,
JBYKYIIUXCS MApAJUICIIBHO.

SlBnenue wHepHuu. 3aKOH HWHEpUUH. B3auMOJENCTBHE TEN Kak NPUYMHA
W3MEHEHUs CKOPOCTM JABWKEHUSA Tell. Macca Kak Mepa MHEPTHOCTHM Tela B
MOCTynaTeabHOM JBWKEeHUU. [lnotHocTh BemectBa. CBA3b IUIOTHOCTU C
KOJIMYECTBOM MOJIEKYJ B eauHuile o0béma BemiectBa. CMecH U CIUIaBHI.
[loBepxHOCTHAs U TMHEWHAS TIIIOTHOCTb.

Cuila Kak XapakTepucTUKa B3aumojaeicTBus Teia. Cuiia ynpyrocTd M 3aKOH
I'yka. M3mepenne cuiibl C MOMOIIBIO IUHAMOMETpA. SIBJIEHHE TATOTEHUSI U CUJia
TskecTd. CHlla TSHKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HANIPABJICHHBIX IO OJHOM mpsiMou. PaBHonelcTByromas cui. Cuia TpeHuUs.
TpeHne CKONbXEHHSI W TPEHUE IMOKOs, BI3KOE TpeHue. TpeHue B NpUpoae U
TEXHUKE.

Hemoncmpayuu.

HaOmnroienrie MexaHu4eCcKoro IBUKEHUS Tena.

N3mepenune cKkOpoCTH MPSMOJIIMHENHOTO JBUKECHUS.

HaGmronenue siBjeHUST HTHEPILIMH.

HaOmronenne naMeHeHus CKOpOCTH MPU B3aUMOJICUCTBUU TeJ.

CpaBHEeHHE MACC IO B3aUMOJICCTBUIO TEI.

CrnoxxeHue cuJil, HallpaBJIEHHbBIX IO OJTHON MPSIMOM.

Jlabopamopnwie pabomul u onvimol.



OnpeneneHue CKOPOCTH PABHOMEPHOIO JBHKEHHA (IIApUKa B >KUJIKOCTH,
MOJIEIIN AJIEKTPUUECKOT0 aBTOMOOWIISI M TaK Jlajiee).

Onpenenenue cpeaHel CKOPOCTH CKOJIBKEHHUS OpycKa WM IIapuKa IIo
HAKJIOHHOU TIJIOCKOCTH.

Onpenenenue IIOTHOCTH TBEPIOTO TENA.

OneIThl, JIEMOHCTPHUPYIOIIME 3aBUCHUMOCTb pacTsDKeHHs (nedopmariim)
MPY>KUHBI OT TPUIOKEHHON CHUJITBI.

OnepITHl, JIEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJBXKEHUS OT
CWJIBI IABJICHUS U XapaKTepa CONPUKACAIOLINXCS [IOBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJ, dKHUAKOCTEN U ra3oB.

Jasnenue. Cuna naBiaenusi. CnocoObl yMEHbIIEHUS U YBETUYCHUS JaBICHUS.
JlaBnenue rasza. 3aBUCMMOCTh [JaBJIeHHA Tra3a OT OOBEMa M TeMIepaTyphl.
[lepenaya naBiieHHs] TBEPIBIMU TEJIAMH, KUJIKOCTSIMU U razaMu. 3akoH [lackans.
[THeBMaTHUYECKUE MAILVHBI.

3aBUCUMOCTh  JABJIIGHHMSI  JKUJKOCTH  OT  DJIYOMHBI  MOTPYKEHUS.
I'mppocrarnueckuii  mapagokc. CooOwmaromuecs cocyapl. [ 'uapaBiandeckue
MexaHu3Mbl. Vcnosb30BaHME BBICOKMX JABJICHUN B COBPEMEHHBIX TEXHOJIOTHSX.
YCcTporCcTBO BOAOIIPOBOIA.

AtMocdepa 3emunn u atmocepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
Bo3aywHOM oOonouku 3emiu. OnweiT Toppuuennu. M3mepenune armocdepHOro
JIaBJICHUA. 3aBUCUMOCTb aTMOC(EPHOr0o JaBJIE€HUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 1151 U13MepeHust aTMOCHEPHOTO JTaBJICHUS.

JlelicTBHE KUAKOCTU M ra3a Ha IOrpyKEHHOE B HUX TeJIO. BriTankusaronas
(apxumenoBa) cuia. 3aKoH Apxumesa. Y clioBUe€ BOZHUKHOBEHUS BHITAJKUBAIOIICH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. BoznyxomiaBanue.

Hemoncmpayuu.

3aBUCUMOCTbB JAABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U TA30M.

CooOmaroruecs CoCy/ibl.

['mapaBnuyueckuit mpecc.

[IposiBnieHne eMCcTBUSA aTMOC(HEPHOTO JaBICHUS.

Cudomn.

3aBUCUMOCTh BBITAIKMBAIOIIEH CHIIBI OT 00bEMA NMOTPYKEHHON B JKHJIKOCTD
YacTH Teja U TUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITATKMBAIOIIEN CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

YcnoBue miaBaHus TEN: IJIABAHUE WJIM MOTPY’KEHHUE TEI B 3aBUCUMOCTH OT
COOTHOILIEHHSI INIOTHOCTEN TeJa U KUJIKOCTH.

Jlabopamopnwie pabomul u onvimol.



HccnenoBanre 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMaA MOTPYXKEHHOU B
AKUJKOCTh YaCTH TEJa.

OrnpeneneHne BBITATKUBAIOIIECH CUJIBI, IEMCTBYIOLIEH HA TEJIO, MOTPYKEHHOE
B JKUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKABAIOIIECH CHJIBI, ICMCTBYIONIEH HA TEJIO B
KUJKOCTH, OT MACChI TeJa.

OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTH  BBITAJIKMBAIOIICH  CHJIBI,
JIEHCTBYIOLIEH Ha TEJIO B KUIKOCTH, OT 00BEMA MOTPYKEHHON B JKUJIKOCTh YacTH
T€JIa U OT INIOTHOCTH KUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJIKU U OINPEIEICHUE
€€ rpy30n0AbEMHOCTH.

Pa3zneun S. PaboTra 1 MOIIHOCTB. JHeprus.

Mexanudeckasi paboTa JjIsi CUJI, HAPABIEHHBIX BAOJIbL JUHUHU TIEPEMEIICHHUS.
MOIITHOCTE.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TIOJHUCHACT, HAKJIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue prruara. [Ipasuiio
MomeHTOB. [IpuMeHeHune mpaBuiIa paBHOBECHsS pblyara K OJOKy. «3050TO€
npaBuio» mexanuku. KITJ] mpocteix MexanusmoB. [IpocThie MexaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OpraHU3Max.

Mexannueckas odHeprus. KuHeTnueckas © NOTEHUHMANIbHAs JOHEPIUS.
[IpeBpailieHre 0OTHOTO BHUJIa MEXAHUYECKOW SHEPTUU B JIPYTroi. 3aKOH COXPaHECHUS
Y NIPEBPALLCHUS SHEPTUN B MEXAHUKE.

Hemoncmpayuu.

[Tpumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

HccnenoBanre ycioBUil paBHOBECHS pblyara.

N3mepenne KII/] HaKJIIOHHOM MJIOCKOCTH.

N3yuenue npaBuia psluara Jjisi OJABHXKHOTO U HEMOABUYKHOTO OJIOKOB.

Omnpenenenune K111 moaBmKHOTO 1 HETIOABHXKHOTO OJIOKA.

Omnpenenenue padOThl CUIIBI YIPYTOCTU MPU MOIBEME TPY30B MPHU MOMOIIU
MOABMKHOTO OJIOKA.

N3ydeHne 3akoHa COXpPaHEHUSI MEXAHUYECKON YHEPTHUH.

8 KVIACC

Pa3nea 6. TenioBLIe ABJI€HUS.

OCHOBHBIE TIOJIOXKEHHUSI MOJEKYJISIPHO-KUHETUYECKOM TEOPUH CTPOCHHUS
BelecTBa. Macca W pa3Mepbl aTOMOB M MoJeKyd. ONbIThI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOU TEOPHH.



Monenu TBEPAOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIECTBA.
Kpucrammueckue u amopdubie Tena. ['pageH — HOBBIM Marepuan sl HOBBIX
TEXHOJOTUNA. TEeXHOJOTUU TOJIYUYEeHHS HCKYCCTBEHHBIX aiiMa3oB. OObICHEHUE
CBOICTB ra3oB, XKUJKOCTEW U TBEPJIBIX TEJT HA OCHOBE MOJIOKEHUN MOJICKYJISIPHO-
KUHETHYECKOW Teopuu. [I0BEpXHOCTHOE HATSIKEHHE, CMAUYMBAHUE, KANTUIUISPHBIC
ABJEHUS. TEIIOBOE pacHIMpEeHUE W CXKaThe. 3aBUCUMOCTh JABJICHHS Ta3a OT
00BEMa, TEMIIEPATYPHI.

Temneparypa. CBs3p TeMmepaTypbl CO CPEOHEW KWHETUYECKOU SHEPrueu
TEIUIOBOTO JIBUKEHHUS YacCTHUILl. TeMIIepaTypHbIC IKAJIbI.

Buyrtpennsis  sHeprus. CnocoObl U3MEHEHHS BHYTPEHHEW SHEPTUH:
Temionepeaaya U COBEPIIICHUE paboTHI. Buasr TEIUIONEePEIauu:
TEIUIONPOBOJHOCTh, KOHBEKIMA, U3IydeHUue. Buapl Temionepenaun B Npupojae u
TexHuke. HeoOpaTuMOCTh TETIOBBIX MPOIECCOB.

KonudectBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TermiooOMeH H
TersIoBoe paBHOBecue. 3akoH HpioToHa-Puxmana. YpaBHeHue TeraoBoro OanaHca.

[InaBneHne u OTBEpACBAaHNE KPUCTALTMYECKUX BEIIECTB. Y AEIbHAS TEILIOTA
miaBieHus. IlapooOpazopanue n koHaeHcanusa. Mcnaperaune. Kunenue. Y nenbHas
TEIyIoTa  mapooOpa3oBaHMs.  3aBUCHUMOCTb  TEMIEPATypbl  KUIMEHUS  OT
atMocepHoro naBiieHus. HacwlllleHHBI W HEHACHIIEHHBIM map. BiaxHoCTh
BO3yXa.

DHeprus TOIJIMBA. Y IeJIbHAS TEII0TAa CTOPAHUSL.

[TpuHuunel paboTel TeroBbiX aurateneil. KIIJ[ TemmoBoro aBurarens.
TermoBble aBUraTeny W 3aliuTa OKPYXKarOLIEeW cpenbl. TeIuioBble MOTEPU B
TEIUIOCETSIX.

3aKOH COXpaHEHHS M MPEBPAICHUS YHEPTHUH B MEXAHUYECKUX U TEIUIOBBIX
rpoueccax.

Hemoncmpayuu.

Ha0nronenne OpoyHOBCKOTO ABUKEHUS.

Habmonenne nuddysun.

HaGmronenue sBJICHUN TMOBEPXHOCTHOTO HATSDKEHMS, CMAauyuMBaHUS W
KalWJUISIPHBIX SIBJICHUM.

HaOnroienrie TemioBoro pacimpeHus Tel.

N3meHeHne naBieHus raza Opu H3MEHEHUUM 00bEMA W HArpeBaHUM WIIH
OXJIAXKICHUMU.

IIpaBuna n3MepeHus: TeMIeparypsl.

Bune! Tennmonepenayu.

OxnakieHue Ipu COBEPIICHUH PadOTHI.

HarpeBanue npu coBepiieHrH padOThl BHEITHUMU CUIIAMH.

CpaBHeHHE TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.



Habnronenue kuneHusl.

HaGnrogenune noctossHCTBa TeMIIepaTyphl MPH TIABICHUH.

Mopaenu TenJIOBBIX JABUraTEIICH.

Jlabopamopnwie pabomuol u onvimol.

OnbITH IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSHKEHUS.

OMnBITHI IO BBIPALIMBAHUIO KPUCTAJIIOB IOBAPEHHOM COJIM WJIU caxapa.

N3mepenue TtemnepaTypsl MNpPU TOMOIIM >KUAKOCTHOTO TEPMOMETpA U
JIaTYAKA TEMIIEPATyPHI.

OneiTel MO HAOMIOEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

OmnpeneneHue gaBieHUs BO3yXa B OJJTIOHE HITTPUILA.

WccnenoBanrie 3aBUCMMOCTU JIaBJIC€HUSI BO3JyXa OT €ro oo0bémMa u
TEMIIEPaTypHl.

[IpoBepka rumnore3bl TUHEHHON 3aBUCUMOCTH JIJIMHBI CTOJOMKA KUIKOCTH B
TEPMOMETPUUECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOnronennie u3MEeHEHUsT BHYTPEHHEH DSHEpruM Tella B  pe3yJibTare
TEeIJIoNepe a4y U padOThl BHEITHUX CHJL.

HccnenoBanue sBICHUS TEIJIOOOMEHA TMPU CMENIMBAHUU XOJIOAHOW H
ropsiYeu BOJIBI.

OrnpeneneHue KOJIWYeCcTBa TEIUIOThI, MOJIYYEHHOTO BOJIOW MPHU TEII00OMEHE
C HarpeTbIM METAJUIMYECKUM LIUIUHIPOM.

Omnpenenenne MOIIHOCTH TEIUIOBBIX MOTEPH (3akoH HproToHa-Pruxmana).

Ornpenenenue yaenbHON TEINIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsL.

OrnpeneneHne OTHOCUTENBHOM BIaKHOCTH BO3/1yXa.

Onpenenenue yaelnbHOM TEIIIOTHI TUIaBIEHUS JIb/A.

Paznen 7. DiaekTpruyecKkue U MATHUTHbIE SIBJICHUS.

Onektpuszanus Ten. [[Ba poma 3JIEeKTpUUECKHX 3apsaoB. B3ammoneincrBue
3apsKeHHBIX Tell. 3akoH Kymnona.

Onektpuueckoe mnojne. Hanpspk€HHOCTh anekTpuueckoro mnotis. IIpuHuun
CYHEPHO3UIIUU IEKTPUUECKUX TT0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn snekTpuyecKkux 3apsAnoB. DIEMEHTAPHBINA JJIEKTPUYECKUN 3apsii.
Crpoenue aroma. IIpoBOAHMKH, IHUAIEKTPUKA M TOJYNPOBOAHUKH. 3aKOH
COXPaHEHMS IEKTPUUYECKOTO 3apsia.

OJIEKTPUYECKUM TOK. YCIOBHUSL CYILIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
M CcTOYHUKM TOCTOSIHHOTO TOKa. JIeHWCTBUSL 3JEKTPUYECKOro TOoKa (TEIJIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUI TOK B METAILJIAX, )KUJAKOCTSX U ra3ax.

OnekTtpuueckas 1enb. Cuina Toka. DIEKTPUIECKOe HapsiKEeHUEe. AMIIEPMETP
Y BOJBTMETP B LEMH MOCTOSTHHOrO TOoKa. CONMpOTUBIECHUE NPOBOAHUKA. Y AEITBHOE



CONpPOTUBIICHUE BenlecTBa. 3akoH OMa mis yvactka uenu. [locnegoBaTenbHoe u
napajielIbHoe coeAMHEHnE TPOoBOAHUKOB. J/]C B LIenH MOCTOSSHHOTO TOKA. 3aKOH
Oma nmnsa nonuou uenu. IlpaBuna Kupxroga. Pacuér mpocThIX 3leKTpHUYECKUX
uenei. HenmnHelHbIEC 37IEMEHTHI.

PaGota ®w MOUIHOCTH dJEKTpUYECKOro ToKa. 3akoH Jkoyms-JleHia.
DnexkTpudecKue enu U NOTPEOUTENH NEKTPUUEcKoil sHeprun B ObITy. KopoTkoe
3aMBbIKaHUE.

[ToctrostHHBIE ~ MarHUTHl.  B3auMOmEeNCTBHE  NOCTOSHHBIX ~ MAarHUTOB.
MarunutHoe nosie. MaruutHoe nosie 3eMJ U €ro 3HaueHHe ISl )KU3HU Ha 3eMII€.
OneiT Opcrena. MarHuTHoe Toye 3JEKTpUYeckoro Toka. OmnblT  Amnepa.
[IpyuMeHeHne »SIIEKTPOMAarHUTOB B TEXHUKE. JleMCTBHE MArHUTHOTO MOJS Ha
MpoBOJHUK ¢ TOKOM. Cumima Amnepa u onpeaeneHue €€ HanpaBJICHUS.
DNEeKTpOoJBUraTelib MOCTOSIHHOTO ToKa. Mcmosib30BaHHWE RIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajies. SIBneHne 3IeKTpOMarHuTHOM uHAyKuu. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Cnoco0b1 NOJIyYEHUS ANEKTPUYECKOU DHEPIUH.
DNEKTPOCTAHIIMK Ha BO300OHOBISAEMBIX HCTOYHHKAX DSHEPTHH. JKOJOTUYECKHE
po0IeMbl SHEPTETUKHU. TOIMIMBHBIE JIEMEHTHI U 3JIEKTPOMOOKITH.

Hemoncmpayuu.

DIIeKTpU3anus Tel.

JIBa poz1a 3JIEKTPUUYECKUX 3apsi0B U B3AUMOJCUCTBUE 3aPSKEHHBIX TEJ.

YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DIIeKTpOCTaTUYECKast MHIYKIIHUSL.

3aKOH COXPAHEHUS JICKTPUUECKHUX 3aPSJIOB.

MogenupoBanue CHIOBBIX JMHHUM O3JIEKTPUYECKOIO IIOJ1 € IOMOIIBIO
OyMa>KHBIX CYJITaHOB.

ITpOBOIHUKH U AUDIEKTPUKH.

M cTOYHMKHN TOCTOSIHHOTO TOKA.

JIeCTBHS DNEKTPUIECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUAKOCTH.

["a30BbIi pa3psia.

N3mMepenue CUItbl TOKa aMIIEPMETPOM.

N3mMepenune 31eKTpUYECKOr0 HANPSIKEHNS BOJIbTMETPOM.

PeocraTr 1 MarazuH COpOTUBIICHUM.

BzaumonencTBrUE ITOCTOSTHHBIX MAarHUTOB.

MoaenrpoBaHue HEBO3MOKHOCTH Pa3AEICHUS TTOJIOCOB MarHUTA.

MoaenrpoBaHue MarHUTHBIX ITOJIEN MOCTOSIHHBIX MarHUTOB.

OnbIT DpcTena.

MarauTHoO€ 1oJe TOKa. DIEKTPOMArHHuT.



JlelicTBrE MarHUTHOTO IOJI1 HA TPOBOJHUK C TOKOM.

DIEKTPOJBUIaTEINb MOCTOSHHOTO TOKA.

Omnbrter @apajes.

DIIEKTPOreHEPaTOP MOCTOSIHHOTO TOKA.

Jlabopamopnuie pabomel u onvimol.

OnpiTel 1O HAONMIOEHUIO DJIEKTPU3AIMK TeJl TpPH COMPUKOCHOBEHUU U
VHAYKIEH.

UccnenoBanne OEWCTBUS JJIEKTPUYECKOTO IO HA NPOBOJHUKUA U
JIUBJIEKTPUKHU.

COopka ¥ HCTIBITAHUE AIIEKTPUUECKON LIEMH MOCTOSTHHOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, IPOTEKAIOIIETO Y€PE3 PEUCTOP, OT
HaIpPsHKEHUS Ha PE3UCTOPE U COMPOTUBJICHUS PE3UCTOPA.

OMNBITI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTh 3JIEKTPUUECKOTO COMPOTHUBIICHUS
MIPOBOJHUKA OT €ro JIJIMHBI, TUIOIIAIU [TONEPEYHOTO CEYEHN U MaTepHaa.

OrnpeneneHue yaeIbHOr0 COMPOTUBIICHUS TTPOBOHUKA.

[IpoBepka mpaBuWiia CJHOXKEHUS HANPsDKEHUW TIPU  MOCIEA0BATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia i1 CWIbl TOKa MPU NApPaUICTbHOM COECIMHEHUU
PE3UCTOPOB.

Onpenenenne I/1C 1 BHYTPEHHETO CONPOTUBIICHHUSI UICTOYHHUKA TOKA.

[Iposepka npasui Kupxroda.

[TpoBepka BrINoOJHEHUS 3aK0Ha OMa JIJ1s TTOJTHOM LIeTH.

N3ydeHne BOJIbTaMIEPHBIX XapaKTEPUCTUK HEIUHEHWHBIX 3JIEMEHTOB (JIaMIIbI
HaKaJMBaHUs I MOJYITPOBOJHUKOBOIO IMO/IA).

Omnpenenenue pabOTHI AIEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

Ornpenenenne MOITHOCTH JIEKTPUUYECKOTO TOKA, BBIAECISIEMON HA PE3UCTOPE.

Omnpenenenue KII/I narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMOJICHCTBUS TOCTOSTHHBIX MarHUTOB.

W3yyeHne MarHuTHOTO TMOJISl IOCTOSTHHBIX MAarHUTOB TIPU UX O00BETUHEHUN U
pa3/IeICHNH.

HccnenoBanne nelicTBUSA SJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OMBbITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIbI B3aUMOJICUCTBUS KaTYIIKHU C
TOKOM W MarHuTa OT CHJIbI M HAaMpaBJIeHUS TOKAa B KATYIIKE U OT HAIUYHUS
(OTCYTCTBUSI) CEp/IEUHUKA B KaTYIIIKE.

N3yuenne nercTBUS MarHUTHOTO TOJIsI HA TIPOBOJITHUK C TOKOM.

KonctpyupoBanue u uzydeHue paboThl JJIEKTPOABUTATENS.

N3smepenue KII/] anekTpoaBUraTeibHONM yCTaHOBKH.

OneITEl 1O HKCCIEOOBAHHMIO  SIBJICHUSA DJIEKTPOMAarHUTHOM HWHAYKIUU:
HCCIIeIOBAHUE U3MECHEHUN 3HAUCHUS U HAIMPABJICHUS MHIYKIIMOHHOTO TOKA.



9 KVIACC

Paznen 8. Mexannuyeckue siBJICHHS.

Mexanudeckoe ABuxkeHuE. MarepuanbHas Touka. CrHocoObl ONMHUCaHMS
MEXaHUYECKOTO JIBMXKEHMSI: TaOMUYHBIN, rpaduueckuii, ananutudeckuid. Cucrema
oTc4yéra. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKECHHUS.

BekTopHble BEJIMUMHBI, ONIEpAlIMU C BEKTOPaMHU, MPOEKIUH BeKTOpa. Pagnyc-
BEKTOP MAaTE€pHaJIbHOM TOYKH, IIEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOe
OpsMOJIMHENHOE JBM>KEHME. HepaBHOMEpHOE NPSIMOJMHEHHOE JBH)KCHHE.
Cpenssis 1 MTHOBEHHAsI CKOPOCTh TeJla PU HEPABHOMEPHOM JIBUKEHHH.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWHOE JBUKEHHUE. Y CKOpEHUE
cB0OO1HOTO Magenust. OnbIThl [anues.

['paduueckas mHTEpHpeTalMs YCKOPEHUS, CKOPOCTH, MPOUJEHHOTO MYTH U
MepEeMENICHUS ISl TPSMOJIMHEMHOTO JBUKCHUS.

JIBrxkeHue Tena, OpOIIEHHOTO MO YTJIOM K TOPU30HTY.

JIBU>KEHHUE 110 OKPYKHOCTHU. JIMHENHAs CKOPOCTh, YIiIOBasi CKOPOCTh, IIEPHUO]T
M 4acTOTa OOpallleHus P PAaBHOMEPHOM JIBMXKEHHH IO OKpY)HOCTH. CKOPOCTh U
YCKOpPEHUE MPH IBUKEHUU 110 OKPY>KHOCTH.

Bexkrop cunsl. PaBHoaencTByIOmMAas cuna.

ITepBriit 3ak0oH HeroToHa. Bropoi 3akon HeroTtona. Tpertuit 3akon HeroToHa.
[IpyuHUIMD CyTIepIIO3UIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHUSI, CUjla
TPEHUS TIOKOsI, Ipyrre Bubl TpeHus. Koadumuent tpenus.

JIBUKEeHHE TN IO OKPYKHOCTHU MOJI IEICTBUEM HECKOJIBKUX CHJL.

3akoH bepHyinu m noawbéMHas cuna Kpbuia. COBPEMEHHBIE JIETATENIbHbBIC
amnmaparbl, CyJla Ha MOJABOAHBIX KpPBUIbSAX, AHTUKPBUIO Ha CKOPOCTHBIX
aBTOMOOWISX. /[BIKeHMe moe31a Ha MarHUTHOW TTOTYIITKE.

Cuiia TSKECTM W 3aKOH BCEMHUPHOIO TATOTEHUA. JIBUIKEHHE Tel BOKPYT
IPaBUTAIIMOHHOTO IeHTpa (B ToM uucie 1aHeT Bokpyr Comnima). Ilepsas
KOCMHUYECKasi CKOpOCThb. HeBecoMOCTh 1 meperpys3Kku.

PaBHOBecue MarepuanbHON TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3AKPETJIEHHON OChIO BpaileHus. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynec Ttenma. M3menenue wumnyinbca. Mmnynse cumnbl. Yopyroe u
HEYIPYro€ B3aUMOJICHCTBUE. 3aKOHbI M3MEHEHHUSI W COXPAHCHUS HMITYJbCa.
PeaktuBHOE IBUKEHHUE.

Mexanudeckass pabora ¥ MOMNIHOCTb. PaboTa cuil TSDKECTH, YNPYrOCTH,
TpeHusi. CBs3b dHEpTruu U padoThl. [loTeHIManbHas SHeprus Tena, NOJAHIATOrO Haj
MOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas SHeprus cxaTou npyxuHbl. Kunetnueckas
sHeprusi. TeopeMa O KMHETHYECKOW HHEPTrHH. 3aKOH U3MEHEHHUSI U COXPAHCHHS
MEXaHUYECKON SHEPTUM.



Hemoncmpayuu.

HaGnronenne mMexaHMYecKoro ABMKEHHUSI Tela OTHOCUTENBHO Pa3HbIX Tell
OTCYETA.

CpaBHEeHME TIyT€d M TPAcKTOPUM [BHKEHUS OJHOTO M TOTO XKE Tena
OTHOCHUTENBHO Pa3HbIX TEJ OTCUETA.

N3mepeHne cKopoCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHHUS.

HccnenoBanrie Npu3HaAKOB PAaBHOYCKOPEHHOTO ABUKEHUSI.

HabGnronenue 1BM>XKEHHS Tela IO OKPY>KHOCTH.

HalOnronenne MexaHM4EeCKUX SIBJICHUM, MPOUCXOMSIIUX B CUCTEME OTCUETA
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHUM OTHOCHUTEIBHO
KaOuHeTa (PU3UKU.

HaOmronenuie paBHoBecHs TeJl, CBOOOJHOTO MajeHusl, KoJieOaHUsI MasiTHUKA B
MHEPLHUAIBHBIX CUCTEMAaX KaK MTOATBEPKACHUE IPUHIIMIIA OTHOCUTEIBHOCTH.

3aBUCHUMOCTh YCKOPEHUS T€JIa OT €r0 MacChl U JEUCTBYIOIIEH HA HETO CUJIBI.

HabGnronenue paBeHcTBa CUII TPU B3aUMOJIEHCTBUU TEN.

W3MmeHeHue Beca Tena Npu yCKOPEHHOM JBUKEHUU.

Ilepenaua umirysbca mpu B3aUMOJICHUCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH NTPU B3aUMOJICHCTBUH TEII.

CoxpaHeHue UMITyJIbca NpU a0COJIIOTHO HEYIPYTOM B3aUMOJCHCTBUU.

CoxpaHeHne UMITyJIbCca MPH YIIPYTOM B3aHUMOJICUCTBUHN.

Habnronenne peakTUBHOTO ABUKEHUS.

CoxpaHeHue SHEePTruu Mpu CBOOOTHOM IMa/ICHUH.

CoxpaHeHue SHEPruu Mpu JABMKEHUH TeJla 01 JEHCTBUEM MPY>KUHBI.

Jlabopamopnsie pabomuol u onvimol.

KoHcTpynpoBaHue TpakTa Uil pasroHa M JAJBHEWIIEro pPaBHOMEPHOTO
JBH)KCHUS IAPUKA U TEJIEHKKH.

OnpeneneHue cpeaHeld CKOPOCTU CKOJIBKEHUS Opycka WM JIBHDKEHUS
[IapUKA 110 HAKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpPEHUs Tejla NPH PABHOYCKOPEHHOM JBHWKEHUU IO
HAKJIOHHOW IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMYyTH OT BPEMEHUM NPU PaBHOYCKOPEHHOM
JIB>KEHUU 0€3 HauallbHOU CKOPOCTH.

[TpoBepka runoTesbl: €ciy MNPy PaBHOYCKOPEHHOM JIBUKEHUH 0€3 HauaabHOU
CKOPOCTH IIyTH OTHOCSATCS KaK Psifi HEUYETHBIX YUCET, TO BPEMEHA OJIMHAKOBBI.

HccnenoBanue NBUKEHUS Tea, OPOILIEHHOTO MO/ YIJIOM K TOPU3OHTY.

HccnenoBanue 3aBUCUMOCTH  CHJIBI  TPEHUS CKOJIBKEHHUS OT  CHJIBI
HOPMAJIBHOT'O JJaBJICHUS.

Omnpenenenue korhGUIIMEHTA TPEHUS CKOTBKECHUS.

Ornpenenenue KECTKOCTH NPYKUHBI.



HccnenoBanne 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BOSHUKAOWIEH B IIPYKUHE, OT
cTerneHu aeopMaluy npy>KUHBI.

Omnpenenenue pabOThl CUJIBI TPEHUS NIPU PAaBHOMEPHOM JIBMIKEHUU Teja Io
TOPU30HTAIBHON OBEPXHOCTH.

Onpenenenne pabOTHl CHJIBI  YNPYrOCTH TpU  TMOABEME Tpy3a C
MCIIOJIb30BAaHUEM HEMOJABMYKHOTO U MOABUKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Ko1e0aHus U BOJIHBI.

KonebarenpHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOaHUI: TTepro,
4acToTa, aMIUIMTyJa. [apMoHMYeckue KoneOanus. 3aTyxawmue KoJeOaHus.
Boinyxnennsie konebanus. Pesonanc.

Marematuueckui ¥ NPYKUHHBIA MasTHUKU. IIpeBpaiieHue sHeprum Ipu
KOJI€0ATEeIbHOM JABUKEHUU.

Mexannueckue BOJHBI. [IpomonbHble W momnepeuyHble BOJHBL. (CBOICTBa
MEXaHUYEeCKUX BOJIH: HHTepepeHuus u qudpakuus. J[JTmHa BOJTHBI U CKOPOCTD €€
pacnpocTpaHeHuss. MexaHM4YeCKHUE BOJIHbI B TBEPAOM TEJE, CEUCMUYECKHUE BOJIHBI.

3ByK. Pacnipoctpanenue u oTrpakeHue 3ByKa. [ pOMKOCTH 3ByKa W BBICOTa
ToHa. Peszonanc B akyctuke. WMubpasByk u ynbTpasByk. Vcmomb3oBanue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Hemoncmpayuu.

HaGnronenne koneOaHuid Ten MOA JEWCTBHEM CHIIBI TSKECTH U CHIIBI
YIIPYTOCTH.

HabGmronenue kosnebanuii rpy3a Ha HUTH U Ha Py KUHE.

HaOmronenre BeIHYKICHHBIX KOJIe0aHUM U pe30HaHca.

Pacnpoctpanenne npo0JibHBIX U MONEPEYHBIX BOJH (HA MOJEIHN).

Hab6mronenune natepdepennnu u qudpakiin BOJIH Ha TOBEPXHOCTH BO/IBI.

HaGmronenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

AKyCTUYECKHI pE30HAHC.

Jlabopamopnwie pabomuol u onvimol.

OmnpeneneHne 4acTOThI U MEPUO/Ia KoJIeOaHUN MAaTEMATHIECKOTO MasTHUKA.

Omnpenenenue 4acTOTh U NMEPUOIa KOJIeOaHUM NPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIEpUOIa KOJeOaHUW rpy3a HA HUTHU OT JJIUHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEPHOJIa KOJICOaHUM MPYKMHHOTO MasiTHUKA OT
Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH MepuoAa KoyeOaHUW rpy3a, MOJBELIEHHOTO K
JIEHTE, OT MacChl Ipy3a.

OnbITHI, IEMOHCTPUPYIOITUE 3aBUCUMOCTH TIEPHOJIa KOJIeOaHUH MPYKUHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOJHOTO MaieHHUs.



Paznes 10. D1eKTpOMArHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHbI.

DNEeKTPOMArHUTHOE  MOJIe.  DJIEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTpOMArHuTHhIX BOJH. [llkana aeKTpoMarHUTHBIX BOJIH. lcmonb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JJIsI COTOBOWM CBA3U. Panmonokamusa. Kocmuueckas
CBSI3b.

OnekTpoMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBA
cBeTa: MHTEepPEpEeHIU U TUPpaKIus.

Hemoncmpayuu.

CBoiiCTBa AJIEKTPOMArHUTHBIX BOJIH.

Nutepdepenius u qudpakius cBeTa.

Jlabopamopnsie pabomel u onvimol.

N3yyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C IOMOLIBIO MOOMJIBHOTO
tenedoHa.

[IpoBeneHue OMBITOB 1O HAOIIOACHUIO UHTEPPEPEHIINH U TU(PAKIIH CBETA.

Paszpnesn 11. CBeToBbIe SABJICHUS.

JlyueBass Mojenb cBeTa M TreoMeTpuueckas onThka. lcTouHukM cBeTa.
[IpssmonuueiiHoe pacnpocTpanenne cBeta. 3atMmenuss Connima u  JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxeHus cBera. llocTpoenwue
N300pakeHUit, CHOPMUPOBAHHBIX 3€PKATIOM.

[Ipemomiienne cBeta. 3aKoH npenoMiieHus ceeta. [lonHoe oTpaxkeHue cBera.
Hcnonp30BaHue MOTHOTO OTPAXKEHUS B ONTUYECKUX CBETOBOJIAX, ONTOBOJIOKOHHAS
CBS3b.

Jlunza, xox usyueri B suH3e. Dopmysa ToHKOM JuH3BL [locTpoenue
U300pKEHU, CPOPMHUPOBAHHBIX TOHKOW JMH30M. OnTHyeckas cucTema
doToamnmapaTta, MHUKPOCKONa M Tejleckoma. [Ja3, Kak omTHYecKass CHCTeMa.
bir30pyKoCTh U TAIBHO30PKOCT.

Paznoxxenne Oenoro cBera B crnekrp. OmnbiTel HetoToHa. Croxkenue
CHEKTpalbHBIX I[BETOB. JlHcnepcus cBera.

Hemoncmpayuu.

[IpssMONTMHENHOE pacpOCTPaHEHUE CBETA.

OTtpaxxeHue cBera.

[Tomyyenue n300paxeHUi B IMIIOCKOM 3€pKaJe.

[Ipenomiienue cBera.

OnTryeckuil CBETOBO/I.

Xox ydeil B coOuparonieil JimHse.

XO0J Iy4der B pacCEeMBAIOIIEH JINH3E.

[Tomy4yenune n300paxxeHut C MTOMOIIBIO JTMH3.

[Tpuniun aevictBus ¢oToarnmapara, MUKpPOCKOIA U TEJIECKOIIA.

Monensb riasa.



Paznosxenue 6enaoro cBera B CHEKTP.

[Tomyyenue 6enoro cBeTa Mpu CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnwie pabomel u onvimol.

HccnmenoBanre 3aBUCHMOCTH yIUIA OTPAXKEHUS CBETOBOIO Jyda OT yIJa
TaJICHUS.

N3yuyenue cBOMCTB N300pa’keHUs B INIOCKOM 3epKalie.

HccenenoBanre 3aBUCUMOCTH yTJIa MPEJIOMIIEHNS OT yTJla MaJeHUS CBETOBOIO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonydenne n300pakeHUH C TOMOIIBIO COOMPAIOIICH JIMH3BI.

Onpenenenune (POKYCHOTO pacCTOSHUS M ONTHYECKOW CHIIBI COOMparoIei
JIVH3BI.

OnpITHI IO Pa3I0KEHHUIO OEJIOr0 CBETA B CIIEKT.

OneITEl 1O BOCHPHATHIO IIBETa MPEIMETOB IMPU WX HAOIIOJCHUM Yepes
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

Oneitel Pe3eppopna v miuanerapHas Mozenb atoma. Mogens atoma bopa.
Hcnyckanue u noranonieHue ceera atoMmoM. KBaHTel. JInHeHyaTsie CIEKTPBHI.

PanunoaktuBHOCTh. AJb(a-, 6eTa- U ramma-usnydeHus. CTpoeHue aTOMHOTO
anpa. HyxioHHas wmoxaens aroMHoro sapa. Msorombsl. PaaguoaxTtuBHbIE
npeppamieHus. [lepuon monypacnaga atoMHbIX saep. JercTBue paanOaKTUBHBIX
W3JIyYEHU Ha )KUBBIE OPraHU3MbL. 3alUTa OT PaIMOAKTUBHOIO U3TyUYCHHUS.

SnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsSIOBOTO M MACCOBOTO YHCE.
OHeprus cBsi3M aTtoMHBIX sifep. CBsA3b Macchl M dHEpruu. Peakuuu cuHTe3a U
nenenus sanep. Mcrounmku sHeprum ConHnoa u 3BE3A. SlmepHas J>HEPreTHKa.
DKOJIOrHYecKue MpoOIeMBbl sIIEPHON IHEPTETUKH.

Hemoncmpayuu.

CrekTpbl U3Ty4YEHHUS ¥ TTOTJIOIICHUSL.

CnexTpsl pa3nu4HbIX Ia30B.

CnekTtp Boaopoa.

Ha6mronenue TpekoB B kamepe Bumnbscona.

Pabota cuérurka HOHU3UPYIOMINX U3TyUESHHM.

Perucrpanus usinyuyeHust IpUPOJHBIX MUHEPAJIOB U MPOLYKTOB.

Jlabopamopnuie pabomel u onvimol.

HaGmrogenue CryioniHbIX ¥ IMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

HccnenoBanne TPEKOB: U3MEPEHUE SHEPIMU YACTULBI 110 TOPMO3HOMY IIyTH
(mo gororpadusm).

N3mepenne paanoakTUBHOTO (hOHA.

IToBTOPUTEIHLHO-00001IAKO U MOIYJIb.



[ToBTOpHUTENBEHO-00001AIOIIUI MOTYJIb MIPEIHA3HAYEH JJIsl CUCTEMAaTU3aluu
U 0000meHuss MPEeAMETHOTO  COAEpX aHUsl M OmbiTa  JIEATEIbHOCTH,
NPUOOPETEHHOTO NPH M3YYEHHH BCEro Kypca (PU3MKU yTriyOJEHHOTO YpOBHS, a
TaK)Ke JUIsl HOArOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY IO (PU3HKE.

B nmpomecce wu3ydeHHs JAHHOTO MOIYJIS PpEATU3yIOTCd M IMOJIYYaroT
JaJIbHENIee pa3BUTHE y4deOHbIe JEHCTBHs, OOECIEUMBAIOIIUE JOCTHKEHUE
NpPEeIMETHBIX W METAlpeJMETHBIX pPEe3yJIbTaToB o00yuyeHus, (popmupoBaHue
€CTECTBEHHO-HAYYHON IPaMOTHOCTH: OOBSICHEHUE U ONMCAHUE SIBICHHUI HA OCHOBE
NpUMEHEHUs1 (U3NYECKUX 3HAHUM, HUCCIEeIOBATENIbCKUE AEHCTBUS (BBIIBUKEHUE
TMIOTE3, NTOCTAHOBKA ILIEJIM U IUIAHUPOBAHUE HCCIENOBAHUS, aHAIU3 JaHHBIX U
MOJTy4YE€HHUE BBIBOJIOB).

[IpeanoututenbHOl  (HOpMOM  OCBOEHUST MOAYJS SIBIAETCS IPAKTHKYM,
porpamMma KOTOpOro BKJIFOUYAET:

pelIeHre 3a7ad, OTHOCAIIMXCS K pa3iM4yHbIM pasjernaM M TemaM Kypca
(GU3KKHK, B TOM YKCIIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE PA3HbIX Pa3JIeiioB;

BBIIIOJIHEHUE JIA0OPATOPHBIX Pa0dOT M ONBITOB (BKJIIOYasi pabOThl U OMBITHI U3
IEpEYHEe K pa3fenaM Kypca) B YCIOBHUSAX CaMOCTOSATEIBHOTO IUIaHUPOBAHMS
IIPOBEJCHUS UCCIIE0BaHMs, BbIOOpa 1 000CHOBAHUS METOAAa U3MEPEHUs BEJIUUNH,
COOPKHU IKCIIEPUMEHTAIbHON YCTaHOBKH;

BBINIOJIHEHHE MTPOOJIEMHBIX 3a/IaHUI MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa
(3a7aHUsl MO ECTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH), B TOM YHCJIE 3aJaHUil C
MEXIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ rPyNIOBBIMU WIM UHIUBUAYATbHBIMU MPOEKTAMHU, CBSI3AHHBIMU C
cojJiep:KaHueM Kypca QU3UKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAIOMIET0 MOIYJIS MOXKET 3aKaHUMBATHCS
IPOBEJCHUEM JUAarHOCTUYECKONW paboThl 3a Kypc (pU3MKHU yriayOnEHHOTO ypOBHS,
BKJIIOYAIONIEH 3aJlaHusl pa3sHOro YpPOBHS CIOKHOCTU. Pe3ynbTarbl BBINOJIHEHUS
JMAarHOCTUYECKOM padOThl MOT'YT MOKa3bIBaTh CTENEHb TOTOBHOCTH 00YYarOIIUXCs
K OCHOBHOMY TOCYAapCTBEHHOMY 53K3aMeHy 1O (¢u3MKe, a TaKxke
CBUJETEJIBCTBOBATh O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAy4YHON I'PAaMOTHOCTH.



I[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA YI'JIVBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHN A

N3ydenne ¢u3MKH Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMUs HAIMPABIICHO
Ha JIOCTM)KCHHE JIMYHOCTHBIX, METAIIPSAMETHBIX U MPEIMETHBIX 00pa30BaTCIIbHBIX
pPE3ybTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbraTe u3ydeHus: pu3NKA Ha ypOBHE OCHOBHOI'O 00IIEero o0pa3oBaHus
y oOyuaromierocsi OyayT copMupoBaHbl CIEAYIOIMINE JIUYHOCTHBIE PE3YIbTaThl B
YacTHu:

o l)nampuomuueckozo 6ocnumanus:

MPOSIBJIICHUE UHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUUCKOM
(bu3HYeCKON HAyKH;

IIEHHOCTHOE OTHOIICHUE K TIOCTIXKCHUSIM POCCUUCKUX YIEHBIX-(U3UKOB;

o 2)2parxcoanckoz2o u Oyxo8HO-HPABCMEEHHO20 60CRUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCY>KJIE€HUHU OOIIECTBEHHO 3HAUYMMBIX
U ITUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JIOCTHKCHUHN
bu3uKy;

OCO3HAHUE BAXKHOCTH MOPAIbHO-3TUUYECKUX HPUHIUIIOB B AEATEIbHOCTU
YUYEHOT0;
® 3)Icmemuyeckozo 60CHUMAHUA:

BOCIIPHUATHE ICTETUYECKUX KauecTB (DU3MUECKOW HAyKH: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

o 4)uyennocmu HayuHO20 NOZHAHUA:

OCO3HAHHWE IIEHHOCTH (U3UYECKON HAyKHM KaK MOIIHOTO WHCTPYMEHTa
MO3HAHUS MHUpPA, OCHOBBI PAa3BUTHUS TEXHOJOTUH, BaKHEWIEH COCTaBIIAIONICH
KYJBTYPBI;

OpUEHTAIlUsl B JICATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4HbBIX
MPEICTaBIICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TIPUPOJIBL;

pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, WHTEpPECa K HCCIEI0BATEIbCKOM
NeATEIIbHOCTH;

e 5)ppopmuposanun Kynbmypul 300p06bsa U IMOUUOHATIbHO20 ONA2ONOTIYYUA:

OCO3HAHHWE IIEHHOCTH Oe30macHoro oOpa3a JKH3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TMpaBuil O€30MaCHOrO0 TIOBEJACHHS Ha
TPAHCIIOPTE, Ha J0porax, C SJEKTPUUYECKHM U TEIUIOBBIM OOOpYJOBaHHWEM B
JIOMAITHUX YCIIOBUSIX;

chOpMHPOBAHHOCTh HaBbIKa pedJeKkcud, MPU3HAHWE CBOErO TMpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y JAPyTroro 4eJoBeKa;



e 6)mpyooeoco eocnumaHus:

aKTUBHOE ydYacTHe B pENIeHWH NPaKTUYECKUX 3adad (B paMKax CEMbH,
oOpa3zoBaTeIbHON OpraHu3aluy, Topojaa, Kpas) TEeXHOJOTUUECKON M COLMAIbHOM
HaIpPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCie U (U3NYECKUX 3HAHUI;

HHTEpeC K MPAKTUYSCKOMY H3yUYCHHIO MPOodeCcCHii, CBI3aHHBIX ¢ (PU3HKOM;

e  7)IKON02UYECKO20 60CNUMAHUA:

OpUEHTAIUsl Ha TpUMEHEHHE (U3UYECKUX 3HAHUM Jisl pelIeHUs 3a7ad B
00JlacTH  OKpYXKAIOIIeH Cpelbl, IUIAHUPOBAHUS IIOCTYIKOB M OICGHKH HX
BO3MOYKHBIX TTOCIECJICTBUN I OKPY>KAIOIIEH CPebl;

OCO3HAHUE TJI00ALHOTO XapaKTepa SKOJIOTHYECKHX MpOoOJIeM M MyTeH HX

pelieHus;
o 8)adanmayuu K uUsMEHAIOWUMCA YCO0BUAM COUUATLHOU U NPUPOOHOTL
cpeowl:

NOTPeOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJIHEHUU HCCIEAOBAHUA U
MIPOEKTOB (PU3NYECKON HANIPABICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSAM APYTHX;

MOBBIIIEHHE YPOBHS CBOEM KOMIIETEHTHOCTH 4Y€pe3 IPAKTHYECKYIO
JeSITENIbHOCTD;

noTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUW, YMEHHMU (HOPMYIUPOBATH
UJEH, OHATHS, TUTIOTE3bI O PU3HUECKUX 00OBEKTaX U SBJICHUSX;

0CO3HaHHE ACHUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIICTEHTHOCTEH B 00J1acTH
bu3uKy;

IUIAHUPOBAHUE CBOErO Pa3BUTUA B NPHUOOPETEHUM HOBBIX (DU3HMUECKUX
3HAHMU;

CTPEMJICHUE aHAJU3UPOBATh U BBISABISATH B3aUMOCBS3U IPUPOABI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

OLICHKAa CBOMX JEHCTBUM C YYETOM BIMSHUSA HA OKpPYXKalIIyK Cpeny,
BO3MOYHBIX TNIOOQJIBHBIX MOCIEACTBUM.

METANPEAMETHBIE PE3YJIbTATBI

B pesymbraTe OCBOCHHS MporpaMmbl NO (HU3WKE HA YPOBHE OCHOBHOTO
oO1ero o6pazoBanus y o0ydaromierocss OyayT copMUpOBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIHHBIC YHUBEPCAIbHBIC yUCOHBIC TCHCTBYS,
KOMMYHUKATHUBHBIE  yHHBEPCAJIbHbIE  Yy4EOHBIE  JICWCTBUS,  PETYISTUBHBIC
YHHUBEpCaJbHbIC yueOHbIE ICHCTBU.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUS
ba3oBrble 1oruyeckue qeicTBus:
BBISIBIISITh M XapaKTepU30BATh CYILIECTBEHHbIE MPU3HAKH OOBEKTOB
(s1BEHMIT), KIIACCU(PUIIMPOBATD UX;



BBISIBIISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B paccMaTpUBaeMbIX (pakTax,
JIAHHBIX ¥ HAOJIIOJCHUSAX, OTHOCIIIMXCS K (PU3NUECKUM SBICHUSIM;

BBISBJISITh NIPUYMHHO-CJIEJCTBEHHBIC CBSI3U MPU HU3YUYEHUH (U3NUECKUX
SABJICHUW M TIPOIIECCOB, JI€NaThb BBIBOJLI C KCIOJIb30BAHHEM JIEIYKTUBHBIX U
WHIYKTHUBHBIX  YMO3aKJIIOUEHUM, BBIJBUIaTh THUIOTE3bI O  B3aUMOCBA3SX
(U3UYECKHUX BEJIMYUH,

CaMOCTOSITEJILHO BBIOMpPATh CIOCOO pelieHus y4eOHOW (Qu3nueckoi 3amaudu
(CpaBHEHHE HECKOJIBKMX BAPUAHTOB PEIICHUS, BHIOOpP HamOoJiee MOIXOJAIIETO C
YYETOM CaMOCTOSITEBHO BBIJCICHHBIX KPUTEPUEB).

Ba3oBble nccienoBarejbcKkyue 1eCTBUSA:

HCIIOJIb30BaTh BOMIPOCHI KaK MCCIIEI0BATEIHLCKUM HHCTPYMEHT TTO3HAHMS;

MPOBOAUTH MO CAaMOCTOSITEIbHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXKHBIN
(U3UYECKHI KCIIEPUMEHT, HEOOJIBIIOE UCCISAOBAaHNE (PU3UUECKOTO SBIICHHS;

OIICHUBATh HAa MMPUMEHUMOCTh M JIOCTOBEPHOCTh MH(OPMAIIHIO, MOJYICHHYIO
B X0JI€ MCCJICIOBAHUS WU DKCIICPUMEHTA;

CaMOCTOSITENILHO (HOpPMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO HAOIIOJICHUS, OTIBITA, HCCIICTIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaibHelIee pa3BUTHE GU3UIECKUX MPOIIECCOB,
a Tak)Ke BBIJBUraTh MPEINOJOKEHUS 00 WX Pa3BUTHUM B HOBBIX YCJIOBHUSX H
KOHTEKCTax.

Pabora c undopmanueii:

MIPUMEHSTh Pa3IUYHbIE METOJIbl, HHCTPYMEHThI M 3aIpoChl MPHU TOWCKE U
oTO0ope MHPOpPMALIUU UK JAHHBIX C YYETOM MPEANIOKEHHON yueOHOH (pr3rnuecKoit
3a/1a4u;

aHAIM3UPOBATh, CHCTEMATH3UPOBATh W WHTEPHPETUPOBATH WH(OpMAIUIO
Pa3IMYHBIX BUIOB U (HOPM IIPEACTABICHHUS;

OIICHUBATh HAAEKHOCTh HHGPOPMAIMU TIO KPUTEPHUSIM, MPEAJI0KEHHBIM
y4YuTeNeEM UIH CHOPMYIHUPOBAHHBIM CAMOCTOSITEILHO;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMYy  TPEACTABICHHUS
nHpOpMaM W WUTFOCTPUPOBATh PpEIIaeMble 3aJa4d HECJIO0XHBIMH CXEMaMH,
JyuarpaMMaMu, HTHOUW rpaduKoi U uX KOMOWHAIIMSMU.

KoMMyHUKATHBHbIE YHUBepcaJIbHbIe YueOHblIe 1eiicTBUS:

B XOJ€ OOCyXJeHus ydeOHOro marepuala, pe3yJbTaTOB Ja0OPATOPHBIX
paboT W TPOEKTOB 33JaBaTh BOMPOCHI IO CYIIECTBY OOCYXTAaeMOW TEMbl U
BbICKa3bIBaTh WJEW, HAIEJICHHbIE Ha peUIeHHe 3aJauyd U MOJJCp)KaHUe
OJ1arokenaTeIbHOCTH OOIIEHUS;

COTIOCTABIIATh CBOM CYXJICHUS C CYXIACHUSIMH IPYTHX yYaCTHHUKOB JUAjora,
OOHapyKUBaTh PA3IUINE U CXOACTBO TO3UIIHIA;

BbIpaXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MHCbMEHHBIX TEKCTaX;



nyOJIMYHO TPEACTABIATh PE3yJbTaThl BBINOJIHEHHOTO (PU3UYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOEKTA);

MOHUMAaTh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHAHON M WHANBUAYATbHON
paboThI pU PELIEHUH KOHKPETHOW (PU3UUECKOM MPOOIIEMBI;

NPUHUMATh LEJNH COBMECTHOM AESITEbHOCTH, OPIraHU30BbIBATh JACUCTBUSA I10
e€ JOCTWKEHHUIO: paclpelesaTh poJd, OOCYXAaTh IPOLECChl U Pe3ysbTaThl
COBMECTHOM pabOoThl, 0000111aTh MHEHHUS HECKOJIBKHX JIIOJICH;

BBINIOJIHATH CBOIO YacTh pPadOThI, JOCTHras Kaye€CTBEHHOI'O pe3yJibTara II0
CBOEMY HAIPaBIICHUI0O U KOOPAWHUPYS CBOM JEHCTBUS C APYTMMHU YJICHAMHU
KOMaH/Ibl;

OLICHMBATh KayeCTBO CBOEro BKJIaJa B OOMIMI MNPOAYKT MO KPUTEPHUSIM,
CaMOCTOATEIBHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aHUMOJIEHCTBHSL.

PerynsiTuBHbBIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBHA
Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTyalMsIX, TPEOYIOUIUX s
peieHus (pU3NYECKUX 3HaAHU;

OPUEHTUPOBATbCS B  PA3JIMYHbIX  MOAXOJAX  MPUHATUS  PELICHUN
(MHAMBUAYaJIbHOE, IPUHATUE PELICHUS B IPYIIIE, IPUHATUE PELICHUN TPYIIIOi);

CaMOCTOSITEJIFHO COCTaBJISITh AJITOPUTM pEIICHUs (PU3UUECKON 3aJauu WU
IUIaH MCCIEN0BaHUS C Y4YETOM MMEIOIIMXCS pECcypcoB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NpeIjlaraéMble BAPUAHTHI pELICHU;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHHUE.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYallUU U IpeJylaraTh IJiaH €€ H3MEHEHNUS;

OOBSACHATh  NPUYMHBI  JIOCTHKEHUS  (HEIOCTHXKEHHs)  PE3yJIbTaTOB
JEeATENbHOCTH, JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTH (B TOM YHCJIE B XOJ BBIIIOJHEHHUS
(U3NYECKOr0 HCCIIEIOBAaHUS WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEJBCTB,
W3MEHUBIIMXCS CUTYyallui, YCTAaHOBJIEHHBIX OIMOOK, BOZHUKIIMX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa LIEJIU U YCIOBUSM.

CTaBUTh ce€0s1 HAa MECTO JIPYroro 4YeJoBeKa B XOJ€ CIOpa WM JUCKYCCHUH Ha
HAy4YHYIO TEMY, [IOHUMaTh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYyToro.

MPU3HABATH CBOE MPABO HA OLIMOKY MpU pelIeHUH (PU3NUECKUX 3a/]a4 WIH B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

NPEAMETHBIE PE3YJIBTATBI

K koHity o0y4yeHus ¢ 7 kaacce nipeIMETHbIE pe3yIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:



WCIIOJIb30BaTh MOHATHUS: (PU3NYECKHE W XUMHUYECKHUE SBJICHUS, HAOIIOJCHUE,
HKCIIEPUMEHT, MOJIe]b, THUIOTE3a, E€IWHULBI (PU3UYECKUX BEJIMYMH, aTOM,
MOJIEKyJIa, arperaTHble COCTOSHMS BeliecTBa (TBEpPIOE, KHUIKOE, ra3000pa3Hoe),
MEXaHUYECKOE JBIKEHHE (paBHOMEpPHOE, HEPABHOMEPHOE, MPSMOJIUHEUHOE),
TpaeKTOpHsi, paBHOAECHCTByIoass cui, nedopmarus (ympyras, IIacTHYECKas),
HEBECOMOCTbH, COOOIIAIOIINUECS COCY/IbI;

YBEPEHHO pa3nuyaTh siBleHUS (Iuddy3us, TEmIoBoe IBWKEHHE YaCTHI
BEILIECTBA, PABHOMEPHOE JBIKEHHE, HEPAaBHOMEPHOE JBIKCHHUE, WHEPIIUS,
B3aMMOJICHCTBHUE TE€JI, PABHOBECHUE TBEPJBIX TEN C 3aKPEIUIEHHON OChIO BpAILICHMUS,
nepenaya JaBieHUsT TBEPIABIMHU TEJNaMH, >KHIKOCTSIMH W Ta3aMu, atMochepHoe
JIaBJICHKE; TUTaBaHUE TEJI, TPEBPAIIEHUS] MEXaHUYECKON SHEPTUH) TI0 OMUCAHUIO UX
XapaKTEepHbIX CBOWCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
(bu3HYecKoe SIBICHHE;

pacno3HaBaTh  MPOSIBICHWE  W3YYEHHBIX  (PU3MYECKUX  SIBIICHUUA B
OKpYy’KarolieM Mupe (B TOM uuciie (HU3NYECKHUE SIBJICHUS B MPUPOJIE: MPUMEPHI
JIBUOKEHHUS C PA3JIMYHBIMUA CKOPOCTSIMH B KUBOM M HEXXUBOW MPUPOJE, ACHUCTBUE
CWJI TSDKECTH, TPEHHUsI, YIPYTOCTH B MPUPOJIC U TEXHHUKE, BIUSHUE aTMOC(PEPHOTO
JIABJICHUSI HA XUBOW OpraHU3M, IJIaBaHHWE PbIO, phIYard B TEJ€ 4YeJIOBEKa), MpH
ATOM IME€PEBOJIUTh MPAKTUUECKYIO 3a7ady B Y4EOHYIO, BBIJEIATH CYIIECTBEHHBIE
CBOMCTBa (MpU3HAKH) (PU3UUYECKUX SBJICHUI;

OMKCHIBATh M3YUYEHHBIE CBOMCTBA TeN U (U3MUECKHUE SIBICHUS, HCIOIB3YS
busnueckue BeIMYMHBI (Macca, OOBEM, IUIOTHOCTh BELIECTBA, BpEeMs, IyTh,
CpeIHsisi CKOpPOCTh, CHJIa YMNPYrOoCTH, CHJIa TSDKECTH, BEC Teja, CWia TPEHHUs,
JlaBJIecHHE TBEPAOro TeJa, JaBJIEHUE CTOJ0a >KUJIKOCTH, BBITAIKUBAIONIAS CHUJIA,
MeXaHH4YecKass paboTa, MOIIHOCTh, IUICYO CHJIBI, MOMEHT CHJIBI, KOd(hHUIIHEHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETUYECKAs M MIOTEHIIMAIbHAS SHEPT U ), TIPU
OMHUCAHUU TMPABWIHHO TPAKTOBATh (PU3MYECKUM CMBICI HMCMOJb3yEMbIX BEIUYMH,
UX O0O3HAYCHMUS] U EAUHULBI (PU3UYECKUX BEIUYUH, HAXOAUTh (OPMYIIHI,
CBSI3BIBAIONINE JTAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BEIMYUHAMH, CTPOUTH
rpauKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3NUEeCKUe SBJICHUS UM TPOIECCHI,
UCIIONB3Ys MpaBUja CIOXKEHUS Cuil (BIOJIb OJHOW MpsiMOii), 3akoH ['yka, 3aKOH
[lackans, 3akoH Apxumena, MpaBWUJIO paBHOBecHsl pbryara (0JIOKA), «30JI0TOE
MPaBUJIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHUYECKOW HHEPruu, IMpPU STOM
JlaBaTh CJIIOBECHYIO (hOpPMYJHUPOBKY 3aKOHA W 3alKCHIBATh €r0 MaTeMaTHYECKOe
BBIPAKEHUE;

CTPOUTH MPOCTHIC (PUZUUYECKUE MOJICTU PEAThHBIX OOBEKTOB, MPOIECCOB U
SBJIICHUM, BBIACNATH IMPU ITOM CYIIECTBEHHBIE W BTOPOCTEIIEHHBIE CBOMCTBA



00BEKTOB, IIPOIIECCCOB, SIBJICHUHN, IPUMCHITH (PHU3UUSCKUE MOJETH ISl OOBSICHEHUS
(bu3HYeCKUX MPOIIECCOB U PEIICHUS YUeOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SABIICHHUS, MIPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE€ CHUTYyallMid NpPaKkTUKO-OPUEHTUPOBAHHOIO XapakTepa, MW pelarh
KaueCTBEHHbIE 3aJlayd, B TOM 4YHUCJIE TPeOyIOlUe YUCIEHHOTO OLICHUBAHUS
XapaKTePHbIX 3HAYEHUN (PU3NYECKUX BEIUYUH, IPU 3TOM BBIOHMpATh aJEKBATHYIO
(U3UYECKYIO MOJIENb, BBISBIATH MPUUYUHHO-CJIEACTBEHHBIC CBSI3U W BHICTPaUBATh
JOTUYECKYHK) LEMOYKYy pACCYKIAEHUW C ONOpPOM Ha M3YyYEHHBIE CBOWMCTBA
bu3HYecKuX ABJICHUM, (U3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH;

pemiath pacuy€THble 3a7a4yu (B 2—3 ACUCTBUS) MO M3y4aeMbIM TeMaM Kypca
¢bu3KKu, BeIOMpas aJIeKBaTHYIO (PU3UYECKYIO MOJEIIb, C UCIIOIb30BAHUEM 3aKOHOB
1 (HopmyJl, CBA3BIBAIOLIIMX (PU3UYECKHE BEIMYMHBI, 3alMChIBATh KPATKOE YCJIOBHE
U pa3BEPHYTOE pEIIEHWE 3a/adyd, BBISBIATH HEIOCTAIONME WM W30BITOYHBIC
JTaHHBIE, OOOCHOBBIBaTH BHIOOP METOJa pEIICHHs] 3aJlayd, HCI0JIb30BaTh
CIPABOYHBIE JAaHHbIE, TPOBOJUTH MAaT€MaTUYECKHE MPeoOpa3oBaHUS U PACUETHI,
OLICHMBAaTh PEAIUCTUYHOCTh MOJYYEHHOIO 3HAYEHUS (PU3NYECKON BEIUUYMHBI H
OTIPEIENSITh PA3MEPHOCTh (PU3NYECKON BEIMYMHBI, MOJYYECHHOW TPH PEIICHUU
3a/layu;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MpPU OMOUIA
(U3HYECKUX METOJO0B, M Npeajarartb OPUEHTUPOBOYHBIM CHOCOO pelIeHus, B
ONMCAHWM  WCCJENOBAHMS  PACHO3HABaTh  IMPOBEPSEMOE  IMPEINOJI0KECHHUE
(TUMoTE3y), UHTEPIPETUPOBATH MOIYUCHHBINH PE3YIIbTAT;

MIPOBOAUTH OMBITHI M0 HAOIOJEHUIO (DU3UYECKUX SBICHUN WU (HU3NIECKUX
cBoMcTB Ten (nuddys3us, TEMIOBOE paCIIUPEHHE Ta30B, SBICHHE WHEPIINH,
M3MEHEHHUE CKOPOCTH MPH B3aUMOJACHCTBUM TEI, Mepeada JaBICHUS )KUAKOCTHIO
U Tra3oM, MPOSIBJICHUE IEHCTBUA aTMOC(EPHOIrO MABJICHUS, JEUCTBUE MPOCTHIX
MEXaHU3MOB): (HOPMYJIHPOBATh MPEIANOJIOKEHHE (THUIIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOACHHUH, CAMOCTOSTENBHO COOMPATh YCTAHOBKY M3 N30BITOYHOTO
Habopa o0opyaoBaHus U GOPMYITUPOBATH BHIBOIHI,

MPOBOJUTh TMpPSMbIE U KOCBEHHbIE HU3MEpEeHUs] (HU3UUYECKUX BEITUUYUH
(paccrosinue, IpOMEKYTOK BpEMEHH, Macca Tena, 00bEM Tena, cujia, TeMIeparypa,
IUIOTHOCTh KUJKOCTM WU TBEPAOIO Tejld, CHUJIa TPEHUSl CKOJIbKEHHUS, JaBIICHHE
BO3/lyXa, BBITAJIKWBAIONIAS CHJIA, JEHCTBYIONIAs HAa TOTPYKEHHOE B IKHUIKOCTH
Ten0, KOADPUIMEHT TMOJE3HOT0  JEHCTBUA  MPOCTBIX  MEXAHU3MOB) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX M LU(PPOBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOD
METO/a M3MEpeHus, (PUKCUpPOBATh IMOKa3aHUS MPUOOPOB, HAXOIUTH 3HAUCHHE
M3MEPSIEMOM BEJIMUMHBI C TOMOIIBIO YCPEIHEHUS pE3YyJIbTATOB CEPUU U3MEPEHUN U
OLICHMBATh MOTPEIIHOCTh U3MEPEHUN;



IPOBOJNUTH HECIOKHBIE IKCIEPUMEHTAIbHbIE HUCCIEIOBAaHUS 3aBUCUMOCTEN
¢u3nyecKux BETUYMH (3aBUCUMOCTH IYTH PABHOMEPHO MABMXKYIIETOCS Tela OT
BPEMEHH JBWXCHHS TeJa, CUJIbl TPEHHUS CKOJBKEHHUS OT CHIJIBI HOPMAaJbHOTO
JIaBJICHMs, KauecTBa OOpaOOTKM TOBEPXHOCTEM Tel M HE3aBUCUMOCTH CHIIBI
TPEHHUsT OT IUIOMIAJIM CONPHUKOCHOBEHHUS TeJ, CUJIbl YIPYTrOCTH OT YJUIMHEHUS
IpPYKUHBI, BBITAJIKUBAIOLIEH CHJIbI OT 00bEMa MOTPYKEHHOM 4YacTH Teaa U OT
IUIOTHOCTH KHUJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tela, OT TUIyOWHBI, Ha
KOTOPYIO MOTPY’KEHO TEJO, YCIOBHM IIaBaHUs TeJ, YCIOBUN paBHOBECHUS pbluara
U OJIOKOB): COBMECTHO C YyuuTeleM (QOpMyJIUpOBaTh 3aJayy M THUIOTE3Y
UCCIIEJOBAHMSI, CaMOCTOSITEJIbHO IUIAHUPOBATh HCCIIEJOBAHHUE, CAMOCTOSITENIBHO
coOMpaTh HKCIEPUMEHTAJIbHYIO YCTAaHOBKY C HCIOJIB30BaHUEM HWHCTPYKIUH,
MPEJICTaBISITh MMOJYYCHHbBIE 3aBUCUMOCTH (DPU3MUYECKUX BEIIMYMH B BHUE TaOIUI] U
rpaUKoOB, OLEHUBATh MOTPEIIHOCTH, [elaTh BBIBOJABI IO pe3yJibTaTaM
UCCIIEJOBaHMUS;

coON0aTh MpaBWia TEXHUKH O€30MacHOro TpyJaa Impu paboTre ¢
71a00paTOPHBIM 000PYAOBaHUEM;

yKa3bIBaTh MPUHIIHUIIBI IEUCTBUS MPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, cooOuarommecs Ccocylpl, OapoMeTp, pblyar,
MOJIBWYKHBINA 1 HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TNTIOCKOCTB;

XapaKTepU30BaTh MPUHIUIBI JEHCTBHUS U3yUYE€HHBIX TPUOOPOB, TEXHUUIECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOLIECCOB C OMOPOM Ha UX OmHcaHus (B TOM
quciie: NOJIIUITHUKY, YCTPOHCTBO BOJONPOBOJA, TMAPABINYECKHM mpecc, cU(OH,
MaHOMETpP, BBICOTOMEp, TOPIIHEBOH HACOC, ApEOMETpP), MCIONB3Yys 3HAHUS O
CBOMCTBax (DU3MYECKUX SBJICHUA M HEOOXOAHMBbIE (PU3UYECKHE 3aKOHbI H
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKU H3YYEHHBIX TEXHHUYECKHX
YCTPOMCTB, HM3MEPUTEIBHBIX MPHOOPOB M TEXHOJOTHYECKUX TPOIECCOB TPHU
peleHnu y4eOHO-TIPAaKTUIECKUX 3a/1a4;

OPUBOJIUTH MPUMEPHI (HAXOAUTh MH(POPMALIMIO O MIPUMEPaX) MPAaKTUYECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUN B MOBCEJAHEBHOM KHU3HU IJI1 0OeCreUeHUs
0e30MacHOCTH MpPHU OOpalllEHUH C MPUOOpaMHU M TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUsI 3J0POBbsI U COOMIOJCHHUS HOPM SKOJOTHYECKOTO TOBEACHHUS B
OKPY KalOIIEH Cpeae;

OCYILECTBIATh OTOOP HCTOYHUKOB MH(pOpMALIUU (PU3UUECKOTO COEPKAHUS B
WuTepHere, camocTosTeNbHO (OPMYIHPYsT TIOUCKOBBIM 3ampoc, Ha OCHOBE
UMEIOIINXCA 3HAHUW WU MyTEM CpPAaBHEHUS PA3IMYHBIX HCTOYHUKOB BBIIETATH
uHbOpMaIMIO, KOTOpas SBISIETCS MNPOTHUBOPEYMBOM MM  MOXET  OBIThH
HEI0CTOBEPHOI;



WCIIOJIb30BaTh TIPH BBIMOJTHEHUM YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
JIUTEPATypy (PU3NYECKOTO COAepX aHUsl, CIPABOYHBIE MaTEpHAIIbl, PECypChl CETH
WNutepHer, BiaaeTh MNpuEéMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs
MH(pOpMAIIKU U3 OJJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHBIE KpAaTKHE€ MUCHMEHHBIE W YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 HCTOYHMKOB MH(pOpMaIU (HU3HUECKOTO COJEPKaHMs, B TOM YHUCIIE
MyOJIMYHO JIeJIaTh KPaTKHWE COOOIIEHUS O pe3yjbTaTrax MPOEKTOB WU Y4eOHBIX
WCCIIEIOBAHUM, TPU 3TOM TPAMOTHO MCIIOJIb30BaTh W3YYCHHBIN MMOHSITUWHBIN
anmapar Kypca (GU3MKH, COMPOBOXKIATh BHICTYIUICHHE MPE3CHTAIINEH;

IpU BBIMOJHEHUU YYEOHBIX TMPOEKTOB W HCCIEAOBAHUM pacrpeiesaTh
00SI3aHHOCTH B TPYIINE B COOTBETCTBUM C MOCTaBJICHHBIMU 3aJjadyaMu, CIEIUTh 3a
BBITIOJTHEHUEM IIJIaHA JEUCTBUN, aJ€KBaTHO OIEHHMBATh COOCTBEHHBIN BKJAJ B
JNEATENBbHOCTh TPYIIIBI, BBICTPAWMBAaTh KOMMYHMKATUBHOE B3aUMOJICHCTBUE,
YUYUTHIBAsE MHEHUE OKPYKAOLIUX.

K xoniy oOydenust ¢ 8 kKiracce mpeaMeTHbIE pPe3yJbTaThl Ha YIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHATHA (Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB M MOJIEKYJ, arperaTHbleé COCTOSIHMSI BEIECTBA, KPUCTANIMYECKUE W
amop(HBIE Tena, HACBHIIICHHBI W HEHACHIIICHHBIA Map, CIHOCOOBI M3MEHEHHUS
BHYTPEHHEW DHEPrUH, OHIIEMEHTAPHBIN JJIIEKTPUUYECKUN 3apsll, MPOBOJHHUKH,
MOJTYTIPOBOHUKH, JUIICKTPUKHU, UCTOYHUKHA TTOCTOSIHHOTO TOKA, JJIEKTPUUYECKOE U
MarHuTHOE TOJs, ONTHYECKash CHUCTEMa) W CHUMBOJWYCCKUN SI3bIK (DU3UKH TIpH
pEIICHUH YYEOHBIX U MPAKTUYECKUX 3a/1a4;

YBEPEHHO pa3linyaTh SIBJIICHUA (TEIMJIOBOE pacCHIMpEeHHE (CKaTue), TEIUIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSHKEHUE, CMAuyMBAaHUE, KaMWUISPHBIC SBICHUS,
UCIIapEeHHEe, KOHJEHCAIMS, IUIABJICHUE, KPUCTAJUIM3ALMS, KHUIIEHUE, CHOCOObI
Teronepeaadyu (TermIonpoOBOJHOCTb, KOHBEKIUS, U3IyUYECHHE), TEIIOBbIE MOTEPH,
AIIEKTPU3AIUsS TEJ, B3aUMOJICHCTBUE 3apsANIOB, ACHCTBUS AJIEKTPUUECKOTO TOKa,
KOpPOTKOE 3aMbIKaHUE, B3aUMO/JICHCTBUE MAarHUTOB, JACHCTBHE MAarHUTHOIO TIOJISI Ha
MPOBOJAHUK C TOKOM) IO OMNHCAaHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UIECKOE SIBIICHHCE;

pacno3HaBaTh  MPOSIBIICHUE  W3YYEHHBIX  (PU3MYECKUX  SIBIICHUUA B
OKpyXaromieM Mupe (B ToM uucie (U3MYECKUe SBICHUS B MPUPOJE:
MOBEPXHOCTHBIE W KaNWJUISIPHBIE SIBJICHUS B MNPUPOJE, KPUCTALIBI B HPUPOJIE,
n3nydenne CoJlHIIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3bI, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEera, JJICKTPUYECKHE SIBJICHUSI B aTMocdepe, 3JIEKTPUYECTBO
KUBBIX OPraHU3MOB, MarHUTHOE MoJie 3eMJIH, JIpei( MOII0COB, POJIb MATHUTHOTO
noJist 1 KU3HM Ha 3emiie, TMOJIIPHOE CHUSHHE), MPU ITOM MEPEBOJUTH



MPAKTUYECKYI0 3a/Jady B Y4YeOHYIO, BBIJCISTh CYIIECTBEHHBIE CBOMCTBA
(mpu3Haku) GU3NIECKUX SBICHUM;

OMUCHIBATh HU3YyUYECHHBIC CBOMCTBA TeNl W (DU3NUYECKHUE SIBIICHHS, HCIOJB3YS
dbuzuyeckre BENUYMHBI (TEMIlepaTtypa, BHYTPEHHSII HHEPrusi, KOJIUYECTBO
TEIJIOTHI, paboTa ra3a, yjelbHas TEIUIOEMKOCTh BEIIECTBA, yJAENbHAs TEIuioTa
IUTaBJICHUS, YJENbHas TerioTa napooOpa3oBaHMsl, yIAENbHAs TEIUIOTa CTOPaHMS
TOIIMBA, KOA(DPUIIUECHT MOJIE3HOr0 JEeUCTBUS TEIJIOBOM MAalllMHBI, OTHOCUTEIbHAS
BJIQXHOCTh BO3/AyXa, DJEKTPUYECKUA 3apsj, cuiaa TOKa, DSJIEKTPUYECKOE
HaIpsDKEHWE, COMpPOTUBIEHUE MpoBoAHUKA, J/[C B Lenu MOCTOSHHOIO TOKa,
AIIEKTPUUECKOE YAENbHOE COINPOTHUBICHHE BeIlecTBa, paboTa M MOUIHOCTH
AIIEKTPUYECKOTO TOKA), IIPU OMMUCAHUH NIPABUIBLHO TPAKTOBATh (PU3NUECKUN CMBICT
UCIIOIb3YEMbIX BEJIUYUH, X OOO3HAYEHUS W €AUHUIBI (PU3HUYECKUX BEIUYMH,
HAXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIIMYUHY C JAPYTHUMH
BEJTMYMHAMU, CTPOUTH TPa(UKU U3YUEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEJIIMUMH;

XapaKkTepu30BaTh CBOWCTBA Tel, (PU3NUECKUEe SBJICHUS UM TPOIECCHI,
UCIIOJIb3YS. OCHOBHBIE MOJOXKEHUSI MOJIEKYISPHO-KUHETUUYECKON TEOPUHN CTPOCHHUS
BEI[ECTBA, YPAaBHEHHE TEIJIOBOTO OajlaHCa, 3aKOH COXPAHEHHUS AJIEKTPHUYECKOTO
3apsna, 3akoH KyiioHa, IpUHIMI CYNEpIIO3HUIMU JJIEKTPUUYECKHUX IMOJEH, 3aKOH
Oma a1 yuacTka 1enu, npasuia Kupxroda, 3axkon Oma 11715 IOJIHOM 1IeMH, 3aKOH
Jxoyns-JleHna, 3aKOH COXpaHEHHs SHEPIHM, MPU 3TOM Pa3ivuydaTh CIOBECHYIO
(bOpMyITMPOBKY 3aKOHA M €T0 MAaTEMATHYECKOE BBIPAKECHUE;

CTPOUTH MPOCThbIE (PUIUYECKUE MOJIETU PEANTbHBIX OOBEKTOB, MPOIECCOB U
SBJICHUH, BBIACIATH INPU ITOM CYIIECTBEHHbIE W BTOPOCTENEHHBIE CBOWCTBA
00BEKTOB, MPOIIECCOB, SABJICHUHN, TPUMEHSIThH (PU3UUECKUE MOJEIH sl OObSICHEHUS
(bU3HYECKUX MPOIECCOB U PEIICHUS YUeOHBIX 3a]1a4;

OOBSCHATH (PU3UYECKUE SIBJICHHUS, IPOIECCHI U CBOMCTBA TEJl, B TOM YHCIIC U B
KOHTEKCTE CHUTyalluid MPaKTHUKO-OPUEHTHUPOBAHHOTO XapakTepa, M peliaTh
KaueCTBEHHbIC 3aJlauyd, B TOM 4YHUCJIE TpeOyIOlUe YHUCIECHHOIO OIICHUBAHUS
XapaKTePHBIX 3HAYEHUN (PU3NYECKUX BEIWYWH, IPH 3TOM BBIOMpATh aJ€KBATHYIO
(bU3HYECKYI0 MOJIENb, BBISBISATH MPUUYMHHO-CIICJICTBEHHBIE CBSI3U U BBICTPAUBAThH
JIOTUYECKYIO LIEMOYKY pAaCcCy>KIEHUM C OIOPOM Ha U3YyYEHHBIE CBOMCTBA
buznyeckux ABiIeHUM, (U3NYECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pellaTh pacu€THbIC 3ajJayu (C Omopoil Ha 2—-3 ypaBHEHHUS) IO
M3y4aeMbIM TeMaM Kypca (pU3uku, BHIOMpAs aJIeKBaTHYIO (U3UUECKYI0 MOJIETh, C
HCIIOJIb30BaHUEM 3aKOHOB U (opMyJ, CBSI3bIBAONIMX (U3UYECKHE BEIUYWHBI,
3aMUCHIBATh KPaTKOE YCJIOBUE W Pa3BEPHYTOE pEIICHHE 3aJlayd, BbISBISIThH
HEJIOCTAOIINE WM M30BITOYHBIE TAHHBIE, 00OCHOBBIBATH BHIOOP METO/A PEIICHHUS
3a/1aud, WCMOJb30BaTh CIPABOYHBIE JaHHbBIE, NPUMEHATb METOAbl aHaJIN3a
pa3MepHOCTEH, UCTIONB30BaTh T'paUUYECKUe METOJIbI PelIeHUs 3a7ad, MPOBOAUTH



MaTeMaTHYeCcKue MpeoOpa3oBaHusi W PAcuy€Thl, OLIEHWBATH PEATUCTUUYHOCTD
IOJyYEHHOT0 3HAaueHus (U3MUECKON BEJIWYUHBI U ONPEAENATh PAa3MEPHOCTb
(bu31YECKOI BEIMYMHBI, MOTYYEHHOMN NpU PEIICHUH 3a4a4u;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MpPU OMOLIA
¢u3nyecKux METOAOB, W TNpe/uiaraTh OPUEHTUPOBOYHBIA CHOCOO peIIeHHs, B
ONMCAaHUU  UCCIIEJOBaHMSI  pacllo3HaBaTh  IPOBEPSEMOE  MPEANOIOKEHHUE
(runoTesy), UHTEPIPETUPOBATH MOIYUEHHBINH PE3YNIbTAT;

MPOBOJUTH OMBITHI 10 HAOIIOACHHUIO (PU3UYECKUX SBJICHHM MU (PU3UUYECKUX
CBOMCTB Te€N (KalWUIAPHBIE SIBJEHUS, 3aBUCUMOCTH JABJIECHHUS BO3[yXa OT €ro
o0béMa W TeMmepaTyphl, CKOPOCTH IIpolLiecca OCThIBaHMs (HarpeBaHus) IpH
U3IYyYEHUM OT I[BE€Ta M3JIydarolled (IOrJIoLaroniei) MOBEPXHOCTH, CKOPOCTb
UCIIApEHUs] BOJBI OT TEMIIEPaTypbl JKUJIKOCTH M IUIOMIAAUM €€ IMOBEPXHOCTH,
ANEKTPHU3ALMUS TEJI U B3aUMOJEIHCTBUE DJIEKTPUUYECKHUX 3aPsA0B, B3aUMOJEHCTBHE
MOCTOSTHHBIX MarHUTOB, BU3YyaJIU3alisl MAarHUTHBIX MOJIE€H NOCTOSTHHBIX MarHUTOB,
JIEUCTBUS MarHUTHOI'O TOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTA,
CBOMCTBA JJIEKTPOABUIATENS MOCTOSHHOIO TOKA): ()OPMYJIMPOBATH NPOBEPSIEMOE
npeanoyiockeHue  (TUIoTesy) O  BO3MOXHBIX — pe3ysibTaTaX  HaOMIOJEeHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO HaOopa 00OpyloBaHUS,
OMKCHIBATH XOJ1 ONBITA U (POPMYJIUPOBATH BHIBOJIBI;

IPOBOJUTh TMpPSMbIE W KOCBEHHbIE HW3MEpPEHUsS (U3UUYECKUX BEIUYHH
(Temneparypa, OTHOCUTENIbHAs BIAXHOCTh BO31yXa, CHJa TOKA, HaIpsHKEHHE,
yAeabHas TEIUIOEMKOCTh BEIECTBA, COMNPOTHUBIIEHUWE IPOBOJHUKA, padboTa u
MOIIIHOCTh 3JEKTPUYECKOr0 TOKA) C MCMOJIb30BAHMEM AHAJIOTOBBIX M LU(PPOBBIX
npuOOpOB, 0OOCHOBBIBATH BHIOOP METOJA M3MEPEHUs, (PUKCHUPOBATH MOKA3aHUS
npuOOpOB, HAXOAUTh 3HAUYEHUE M3MEPSEMON BEJIMYMHBI C MOMOIIBIO YCPEIHEHUS
pe3yJIbTaTOB CEPUU U3MEPEHUHN U OLIEHUBATh MOIPEITHOCTh U3MEPEHUI;

MPOBOJUThH IKCIIEPUMEHTATBHBIE MCCIEAOBAHMS 3aBUCUMOCTEN (DU3UUECKUX
BEJIMYMH (3aBUCHMOCTH JABJEHUS BO3JAyXa OT €ro o0bEMa W HarpeBaHUs WIH
OXJIXKICHMSI, UCCIIEIOBAaHUE SIBICHUS TEIUI0O0OOMEHa IPU CMEIIMBAaHUH XOJIOJAHOMN U
ropsiueid  BOABI, 3aBUCUMOCTb CONPOTHUBJICHHUS TPOBOJHUKA OT €ro JJIMHBI,
IUIOLAAN TOMEPEYHOr0 CEYEHHs] M YAEJIbHOIO CONPOTHBJICHHUS BEIIECTBA
MIPOBOJHUKA, CHUJIbBI TOKA, MPOTEKAIOLIEro Yepe3 MPOBOJHUK, OT HANPSLKEHHS Ha
IIPOBOJIHUKE, MCCIIEIOBAHUE MOCIEAOBATEIBHOIO U MapaJIEIbHOIO COEIMHEHMIM
IPOBOJHUKOB): COBMECTHO C Y4HTeNeM (OpMyIUpoBaTh 3anadyy M THUIOTE3Y
UCCIIEJOBAHMSI, CAMOCTOSTENIBHO IUIAHUPOBATh HCCIIEJOBAHHUE, CAMOCTOSITENIBHO
coOupaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY C MCIOJb30BAHUEM HWHCTPYKIIHH,
IPEJICTaBIISTh MOJyYEHHbIE 3aBUCUMOCTH (PU3UUYECKUX BEJIMYUH B BHUJE TaOIUI] U
rpauKoB, OLEHUBaThb MOTPEIIHOCTH, [eNaTh BBIBOJABI 10 pe3yJibTaTaM
UCCIIEJOBaHMS;



coOiroaTh mpaBwmiia Oe3omacHOro Tpynaa mnpu pabore ¢ 1abopaToOpHBIM
000pyI0BaHUEM;

XapaKTepHU30BaTh MPHUHIIMIIBI JEHCTBUS M3yYCHHBIX MPUOOPOB, TEXHUYECCKUX
YCTPOMCTB M TEXHOJIOTMYECKHUX IMPOIECCOB C OMOPOM Ha WX omucaHus (B TOM
YHClie: CUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIepMerp,
BOJIbTMETP, CUETUMK DJIEKTPUUYECKON SHEPIHH, DIIEKTPOOCBETUTENIbHBIE MPUOOPHI,
HarpeBaTelibHbIE  3JEKTPOnpuOOpbl  (MpUMEpPBI), MPEAOXpPAHUTENIM U  HX
NpUMEHEHHE B OBITY W TEXHUKE, TPUMEHCHHE ITOCTOSHHBIX MAarHUTOB,
AJIIEKTPOMArHUTOB, AJEKTPOJBUTATENH MOCTOSHHOTO TOKA), MUCIOJIb3YsI 3HAHHS O
CBOMCTBaX (U3MYECKUX SABJICHHM, HEOOXOIUMble (PUIUYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

pacro3HaBaTh IMPOCThIE TEXHUYECKUE YCTPONCTBA U MU3MEPUTEIIbHBIC
npubOpsl TIO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KHUIKOCTHBIA TEPMOMETP,
TEPMOC, TCHUXPOMETpP, THUTPOMETpP, [JBUraTeldb BHYTPEHHETO  CropaHus,
AJIEKTPOCKOI, PEOCTaT), COCTAaBISATH CXEMBbl DJJIEKTPUYECKUX Iemed ¢
MOCJE0BAaTEbHBIM W MapajUlebHBIM COEJUHEHHUEM DJIEMEHTOB, pa3iauvas
YCJIOBHBIE 0003HAYEHMSI DJIEMEHTOB DJIEKTPUUYECKUX IETIeH, UCTIOIh30BaTh CXEMBbI
U CXEMaTHUYHbIE PUCYHKH M3YYEHHBIX TEXHHUUYECKUX YCTPOWCTB, U3MEPHUTEIbHBIX
MPUOOPOB M TEXHOJIOTMYECKUX MPOIECCOB MPU PEIICHUH y4EOHO-TPAKTUYECKUX
3azay;

MPUBOIUTH MIPUMEPHI (HAXOAUTH HHPOPMAIIUIO O TIPUMEPAX) MPAKTUUECKOTO
WCIOJIb30BaHUSl (PU3NYECKUX 3HAHHMM B MOBCEIHEBHOM XU3HU MJIsi 0OECIICUECHMS
0e30MacHOCTH MpPHU OOpalllEHUH C MPUOOpaMHU UM TEXHUYECKHUMH YCTPOWCTBAMH,
COXpPAaHEHMSI 370pOBbSi M COOJIOJICHHS HOPM HKOJOTMYECKOTO TOBEJCHUS B
OKPY’KaIOIIEH Cpeae;

OCYUIECTBJIAThH MOUCK MHpopMaIuu Gusnyeckoro cojepxkanus B UutepHere,
CaMOCTOSITEILHO (OPMYJIUPYS TMOUCKOBBIM 3ampoc, Ha OCHOBE HWMEIOIINXCS
3HAHUW W CpPaBHEHUS JOMOJHUTEIbHBIX HCTOYHUKOB BBIACIATH HH(MOpPMAIINIO,
KOTOpas SBJISIETCS] MPOTUBOPEUNBON MITH MOKET OBITh HEJIOCTOBEPHOIA;

WCIIOJIb30BaTh NPHU BBIMOJTHEHUH YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
auTepaTypy (puznueckoro cojep)kaHus, CIPaBOYHBIE MaTepUalibl, PECYpChl CETU
WNutepHer, BnaaeTh MNpUEMAMU KOHCHEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIu U3 OHOM 3HAKOBOM CHCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHbIE NHUCHMEHHBIE M KpPAaTKUE YCTHBIE COOOIIECHHUS,
0000611as1 “HGOPMALIUIO U3 HECKOJBKUX UCTOYHUKOB (PU3UYECKOIO COJICPKaHMS, B
TOM  4yucjiae NyOJWYHO  TOPEACTaBISATH  pPE3yJbTaTbl  MPOEKTHOW  WIIU
HCCIIEI0OBATENBCKOMN NESITEIbHOCTH, IIPU 3TOM I'PAaMOTHO MCIIOJIb30BATh U3YUEHHBIN
NOHATUWHBIM  anmapar  Kypca  (U3UKH,  CONPOBOXAATh  BBICTYILJICHUE
MpE3CHTALIUEN;



IPU BBIMOJIHEHUU YYEOHBIX MPOEKTOB M MCCIEIOBAaHUN (PU3MUECKHX MPOILIECCOB
pacnpenensiTh OOsS3aHHOCTH B TPYyIIEe B COOTBETCTBUM C TOCTaBICHHBIMU
3aJlayaMu, CJIEIUTh 32 BBIIIOJIHEHHEM IUIAaHA JEUCTBUI U KOPPEKTUPOBATH €TO,
aJIeKBaTHO OILICHMBAaTh COOCTBEHHBIM BKJAJ B  JEATENbHOCTh TPYIIIHI,
BBICTPaNBaTh KOMMYHHKaTUBHOE B3aUMOJEHCTBUE, NPOSBISIL TOTOBHOCTH
paspemarb KOHQIUKTHI.

K xoniy oOydenust ¢ 9 knacce mpeaMeTHbIe pe3yJbTaThl Ha YIIyOJIEHHOM
YPOBHE JI0JKHBI OTpaxaTb C(POPMUPOBAHHOCTb y 00YUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh MOHATHUS (CUCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXAHUUECKOTO
JIBUYKEHUSI, HEBECOMOCTh U NEPETrpy3KH, LIEHTP TAKECTH, MEXAHHUUECKHE BOJIHBI,
3BYK, WMH(Qpa3ByK U YIJIbTPa3ByK, 3JIEKTPOMATHUTHBIC BOJIHBI, PEHTTEHOBCKOE
U3JIy4YeHHe, 1IKajga 3JeKTPOMAarHUTHBIX BOJH, HICTOYHUKH CBETa, OJIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCITyCKaHUsS W IMOIJIOUIeHUs, albda-, OeTa- U ramma-
U3ITyYEHHUsI, U30TOIbI, SIIEpHAs U TEPMOSIEpHAsl SHEPreTUKAa) U CHUMBOJIMYECKHIMA
A3bIK (PU3MKHU TPU PELIEHUH YUEOHbIX U MPAaKTUUECKUX 33/1a4;

YBEPEHHO  pa3nuyaTh  SBJICHUS  (pPaBHOMEpPHOE U  HEpPaBHOMEPHOE
NPSIMOJIMHEMHOE JBUKEHUE, PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHUE,
CBOOOJHOE MAJICHUE TeJ, JBH)KEHHE I10 OKPY>KHOCTH, B3aUMOJEHCTBUE TeEJ,
paBHOBECHE MAaTEPUAIIBHOM TOYKHM, PEAKTUBHOE JBU)XXEHHE, HEBECOMOCTD,
KoJie0aTeNIbHOE  JBMKEHHE (TapMOHMYECKUE, 3aTyXarollue, BbIHYXICHHBIE
KOJIeOaHMsI), PE30HAHC, BOJIHOBOE JBM)KEHHE (PacIpOCTpaHEHUE M OTpaKeHHE
3ByKa, HHTephEpeHLIUa U AUPPAKIHs BOJIH), MPSIMOIUHEHHOE pacIpOoCTpaHEHHE,
OTpaXEHUE M IIPEJIOMJICHUE CBETa, IOJHOE BHYTPEHHEE OTPaXEHUE CBETAa,
pa3ioxeHue Oenoro cBeTa B CHEKTP M CJIOKEHUE CIEKTPajbHBIX IIBETOB,
€CTECTBEHHAs  pPAJUOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEHYATOro  CHEKTpa
U3JIyYEeHHs) MO OINKCAHUIO MX XAPAaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIMX JaHHOE (PU3NUYECKOE SBJICHUE;

pacro3HaBaTh  IPOSBIEHUWE  M3YYEHHBIX  (U3MYECKUX  SIBICHUH B
OKpYy>aroleM Mupe (B TOM yucie (pU3MYEeCKue SBICHHS B MPUPOJE: NPUIUBBI U
OTJIUBBI, ABMKEHUE TUIaHeT COJIHEYHON CHUCTEMBI, PEaKTUBHOE JABUKEHUE KUBBIX
OpPraHU3MOB, BOCIPHITHE 3BYKOB >KMBOTHBIMHU, 3EMJIETPSICEHHUE, CEHCMHYECKHE
BOJIHBI, IIyHaMH, 3XO0, LIBETA TE€JI, ONITUYECKUE SIBJICHUS B IPUPOE, OMOIOTHUECKOE
JIEUCTBUE BUIUMOTrO, YyJIbTPAa(QHUOIETOBOTO U PEHTIEHOBCKOTO M3JIY4YEHUH,
€CTECTBCHHBIN pPagMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJAUOAKTUBHOE
U3JIyYEHHE NPUPOJHBIX MHUHEPAIOB JIEWCTBHE PaJUOAKTUBHBIX W3JIyYEHHH Ha
OpPraHH3M 4YEJIOBEKAa), MPU 3TOM IE€PEBOJUTH MPAKTUUYECKYIO 337ady B y4eOHYIO,
BBIICNIATH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKHU) (PU3UYECKUX SIBJICHUN;

OIKCHIBaTh W3YYCHHBIC CBOWCTBA TN U (PU3NUYECKUE SIBICHUS, HCIIONb3YS
¢usznyeckue BENUYMHBI (CpelHAs W MTHOBEHHass CKOPOCTh Teja IpH



HEPAaBHOMEPHOM JBWKEHHH, YCKOPEHHUE, MEPEMENICHUE MPU PABHOYCKOPEHHOM
NPSMOJIMHEWHOM  JBH)KEHUHM, YIJIOBasg  CKOpPOCTb, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHE, CHJIa TPEHUs, CUJla YIPYTOCTH, CUJIA TAKECTH, YCKOPEHHE CBOOOIHOTO
najJieHus], BEC TeJa, UEHTP TSKECTH TBEPAOTO Tella, UMITYJIbC Tela, UMIYJIbC CHIIbI,
MOMEHT CHUJIbl, MEXaHUYECKasi padoTa U MOIHOCTh, NOTEHIMATIbHAS YHEPTHS TENa,
MOAHSATOTO HAJl MIOBEPXHOCTHIO 3€MJIM, TOTEHIUAJIbHAS YHEPTHSI CKATOU MPYKUHBI,
KMHETUYECKash HHEpPrus, IOJIHAs MEXaHW4YecKas SHEprus, IepuojJi W YacroTa
KOJIeOaHU, Meproj] MAaTEMATHYECKOTO U MPYKUHHOTO MAsITHUKOB, JIJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTa TOHAa, CKOPOCTb CBETa, IOKa3aTellb MPEIOMIICHUS
Cpenbl), TpU ONUCAHWW TPABWIBHO TPAKTOBaTh  (PU3MYECKHM  CMBICIH
HCIIOJIB3YEMbIX BEJIUYWH, MX OOO3HAYCHUS W EAUHUIBI (PU3HUYECKUX BEIUYMH,
HaxXOJUTh (POPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYIO0 BEJIUYUHY C JPYTUMHU
BEITUYMHAMU, CTPOUTH TPaA(UKN U3YICHHBIX 3aBUCUMOCTEN (DU3NIECKUX BEIHYUNH;

XapaKTepu3oBaTh CBOMCTBA TeJN, (QU3UYECKHE SBICHUS W IIPOLIECCHI,
UCIIOIBb3YS 3aKOH COXPaHEHUs DHEPTHH, 3aKOH BCEMUPHOI'O TATOTCHUS, MPUHIIUIT
CYHEpHO3ULIUA CHUJI, MPUHIMI OTHOCUTEIhLHOCTU ['anmuiesi, 3akoHbl HbloTOHAa,
3aKOH COXPaHEHHUs UMITyJbCa, TEOPEMY O KUHETHUYECKOM 3Hepruu, 3akoH ['yka,
3aKOH bepHyIu, 3aKOHBI OTPaKEHHS W TMPEIOMIICHUS CBETa, (OPMYIy TOHKOM
JIMH3bI, TUNIAHETAPHYIO MOJIENIb aTOMa, HYKJIOHHYIO MOJIEJIb ATOMHOTO $]Ipa, 3aKOHBI
COXpaHEHHUS 3apsS0BOTO U MAcCCOBOIO YHUCEN MPU SAECPHBIX PEaKIUSIX, MPU ITOM
pa3nuyaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U €0 MaTeMAaTUYECKOE BHIPAKECHHUE,

CTpOUThH (PU3UYECKHE MOJENU PEabHBIX OOBEKTOB, MPOLIECCOB U SBIICHUI,
BBIJICJISITh MPU ITOM CYIIECTBEHHBIE M BTOPOCTEIEHHBIE CBOMCTBA OOBEKTOB,
MPOIIECCOB, SIBJICHUW, NPUMEHATh (QU3NUECKUe MOACIH Uil  OOBSICHEHUS
(bU3HYECKUX MPOIECCOB U PEIICHUS YUeOHBIX 3a]1a4;

OOBSCHATHh (PU3NYECKUE SBJICHUS, MTPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE CHUTyalluid MPaKTHUKO-OPUEHTHUPOBAHHOTO XapakTepa, M peliaTh
KAUECTBEHHbIE 33Jaud, B TOM 4YHCJIE TPEOYIOIIHE YHMCIEHHOTO OLEHHUBAHUS
XapaKTePHBIX 3HAYEHUN (PU3NYECKUX BEIWYWH, IPH 3TOM BBIOMpATh aJ€KBATHYIO
(bU3HYECKYI0 MOJIENb, BBISBISATH MPUUYMHHO-CIICJICTBEHHBIE CBSI3U U BBICTPAUBAThH
JIOTUYECKYIO LENOYKY PACCYX ACHUH K3 2—3 IIaroB ¢ OMNOpPOM Ha H3yYEHHbIE
CBOMCTBa (PM3UYECKUX SBJICHUH, (U3NUECKHUE 3aKOHbBI, 3AKOHOMEPHOCTH U MOJEIIH;

YBEPEHHO peliaTh pacu€THhHIE 3a/layd M0 M3y4aeMbIM TeMaM Kypca (pU3UKH,
BBIOMpAas aleKBaTHYIO0 (PU3MYECKYI0 MOJelb, C HCIOJb30BAaHUEM 3aKOHOB W
dbopmyIl, CBA3BIBAIOIIUX (PU3UUECKUE BEIIMUUHBI, 3aITUCHIBATh KPATKOE YCIOBUE U
pPa3BEPHYTOE pEIICHUE 3aJa4yd, BBISIBISATH HEJOCTAIONIUE WM U30BITOYHBIE
JaHHBIE, OOOCHOBBIBaTH BBHIOOP METOJAa PEIICHHs] 3aJlayd, HCIIOJIb30BATh
CIIPaBOYHBIE JaHHBIE, TPUMEHITh METOJbI aHaJIu3a Pa3MEPHOCTEN, UCIOJIb30BATh
rpaguyeckue  METOAbl  pEIIeHUs  3ajJad, MNPOBOJUTH  MaTEeMaTUYECKHE



npeoOpazoBaHusl U pacuy€Thbl, OLIEHUBATh PEAIMCTUYHOCTH MOTYYEHHOIO 3HAUCHHUS
(¢u3nyecKkoil BETUYMHBI U OINPEAENATh Pa3MEPHOCTh (U3NYECKON BETUYMHBI,
MIOJTyYEHHOW MPH PEIICHUN 3aa4H;

pacmo3HaBaTh MpPOOJEMBbl, KOTOPhIE MOXXHO PEIIUTh TMpPH  MOMOIIU
¢u3nyecKux METOAOB, W TNpe/uiaraTh OPUEHTUPOBOYHBIA CHOCOO peIIeHHs, B
ONMCAaHUU  UCCIIEJOBaHMSI  pacllo3HaBaTh  IPOBEPSEMOE  MPEANOIOKEHHUE
(rumoTte3y), OILIEHWBATh MPABWIBHOCTh TMOPSIKA MPOBEICHUS HCCIETIOBaHMS,
UHTEPIIPETUPOBATH MOTYYCHHBIN Pe3ybTarT;

MIPOBOJIUTH OTBITHI IO HAOIIOACHHUIO (M3UYECKUX SBICHUN WU (QU3UUIECKUX
CBOMCTB TeJ (M3yuyeHue BTOPOro 3akoHa HplOTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aKOHA COXPaHEHWs UMITyJbca, JNEeWCTBHE 3aKOoHAa bepHyM U BO3HUKHOBEHME
NOABEMHOM CHJIBI KpbUIa, 3aBUCUMOCTb IE€pUOJAA KOJEOaHUU MPYyKUHHOTO
MasiTHUKAa OT MacChl Ipy3a U JKECTKOCTH NPYXKHHBI M HE3aBHUCUMOCTh OT
aMIUIMTYIbl MaJblX KoOJeOaHUH, MPSMOJIIMHEHHOE pPACIpOCTpaHEHHE CBETa,
pasnokeHue Oenoro cBera B CHEKTP, U3yUEeHHUE CBOMCTB M300paKE€HUS B MIIOCKOM
3epKaje U CBOMCTB M300pakeHUs MpeaMera B coOuparoniell JnH3e, HaboaeHue
CIUIOIIHBIX M JMHEWYaTBhIX CIEKTPOB M3IyudeHUs): (popMyIupoBaTh MPOBEPsSEMOE
OpeanoyiokeHne  (TUIoTe3y) O  BO3MOXKHBIX — pe3ysibTaTaX  HaOJIOEeHUH,
CaMOCTOATENIBLHO COOMpPATh YCTAaHOBKY W3 HM30BITOUHOIO Habopa o0OpyAOBaHMS,
OIKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOBL;

OPOBOANUTh HPU HEOOXOAMMOCTH CEPHUI0 MPSMBIX H3MEPEHMH, OIpenesss
CpelHee 3HAueHHE U3MEpPAEMONl BEIMUMHBI M OIpenessisi MOrPelHOCTb
pEe3yJIbTAaTOB NPSIMBIX H3MEPEHUH, OOOCHOBBIBATH BBIOOp CIlOCOOa H3MEpEHUs
(u3MepuTenbHOro Npudopa);

IPOBOUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BETUUYHH (CPEAHSSI CKOPOCTh
U YCKOpEHHE Teja IpU PaBHOYCKOPEHHOM JBM)KEHUHU, YCKOPEHHE CBOOOJHOTIO
NaJieHus, KECTKOCTb  MPYXKUHBL, KOX(D(GUIMEHT  TPEHUS  CKOJBKEHUS,
MexaHudeckas paboTa W  MOIIHOCTb, YacToTa M MEpUoja  KOJeOaHHit
MaTeMaTHYeCKOT0 W NPYXKHUHHOTO  MAasTHUKOB, (DOKYCHOE  pacCTOSHHUE
cobuparomeil JMH3bI W €€ ONTHYecKas CWia, pPaJUOAKTUBHBIA (OH) ¢
UCIIOJIb30BAaHUEM aHAJOrOBBIX M IU(MPOBBIX MPUOOPOB: OOOCHOBBIBATH BBHIOOD
METO/a U3MEpPEHHUs, IUIAaHUPOBaTh M3MEPEHUsS, CaMOCTOSITEIIBHO COOUpaTh
HKCMEPUMEHTAIbHYI0O  YCTAaHOBKY,  BBIYMCISATh  3HAYEHHE  BEJIUYMHBI U
aHAJIM3UPOBATh IOJYUYEHHBIE PE3yJIbTaThl, OLEHUBAsl MOTPEIIHOCTb PE3YJIbTaTOB
KOCBEHHBIX U3MEPEHUN;

MPOBOANTH IKCIEPUMEHTAIbHBIE MCCIEIOBAHNUS 3aBHCHUMOCTEN (PU3UIECKIX
BEJIMYMH (3aBUCUMOCTb IIyTH OT BPEMEHH MpPU PaBHOYCKOPEHHOM IBM)XEHHUU O€3
HAYaJbHOW CKOPOCTH, 3aBHUCHUMOCTb CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOPMAJILHOTO JaBJI€HMs, MepuoAa KojieOaHMH MaTEMaTHYECKOro MasTHUKAa OT



JUIMHBI HUTH, ONpEJEJICHHE YCKOPEHUS CBOOOJHOTO MaJIeHUsl, HCCIEeI0BaHUE
W3MEHEHHS BEJIMYMHBI M HAIPaBJICHUS MHAYKIIMOHHOTO TOKA, 3aBUCUMOCTH yTja
OTpaKEHHUs CBeTa OT yrIia TaJCHHWs, yria MPEIOMICHHS OT YIVia MaJcHHS
CBETOBOTO Jy4ya, HCCIEJAOBAaHUE TPEKOB: M3MEPEHHE OHHEPrUH YaCTHUIIBl II0
TOpMO3HOMY TyTH (10 ¢oTorpadusm)): COBMECTHO ¢ yuuTenem (popmMyIupoBaTh
3aJlaqyy U TUIIOTE3y MCCIIEIOBAaHUs, CAMOCTOSITENIbHO TUIAHUPOBATh UCCIIEI0BaHUE,
CaMOCTOSITENTIFHO COOMpAaTh OSKCIEPUMEHTAIBHYI0 YCTAaHOBKY, IMPEICTaBIIAThH
MOJTyYEHHBIE 3aBHCHUMOCTH (PH3UYECKHX BEIMYMH B BUAE TaOIWIl U TPa(HUKOB,
OLIEHUBATh MOTPEIIHOCTH, JAeNaTh BBIBOBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

coOroaTh MpaBumiia Oe3omacHOro Tpynaa mnpu pabore ¢ 1aboOpaTOpHBIM
00opy10BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBHUS U3yUYE€HHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOLIECCOB C OMOPOM Ha UX OmHcaHus (B TOM
quclie: CHOUAOMETP, NATUMKU TIIOJOKEHHUS, PACCTOSHUSA M YCKOPEHHs, pakera,
9XOJIOT, OYKH, NEpPUCKOMN, ¢oToanmapaT, MHUKPOCKOI, TEIECKOI, ONTHYECKHE
CBETOBOJIbI, CIIEKTPOCKOM, IO3MMETp, Kamepa BuibcoHa), WCMONB3ys 3HAHUSA O
CBOMCTBAX (h)M3MUECKUX SIBICHUI M HEOOXoAuMble (hU3HUECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMAaTHYHbIE PHUCYHKH HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIBHBIX MPHOOPOB M TEXHOJOTHYECKUX TPOIECCOB TPHU
peleHny y4eOHO-TIPAKTUYECKUX 3aJad, ONTHYECKHE CXEMBbI I TOCTPOSHUS
M300paKEHUI B ITIOCKOM 3€pKajie M COOMpPArOIIeH JINH3E;

MPUBOUTH MPUMEPHI (HAXOAUTH MHPOPMALIUIO O PUMEPax) MPAKTUUECKOrO
UCTIONb30BaHUsl (PM3MUECKUX 3HAHWUN B MOBCEAHEBHOW KHU3HU I 0OECTICUCHHUS
0e30MacHOCTH MpPHU OOpAIEHUH C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHHUsl 370pPOBbsI U COOJIOJEHHS HOPM 3SKOJOTHYECKOrO TOBEICHHUS B
OKpY>Kalollen cpeje;

OCYIIECTBIATH MOUCK HMH(pOpMarmu Gu3ndeckoro conaepkanus B HTepHere,
CaMOCTOSITENFHO (OPMYIIUPYS TOMCKOBBIN 3allpoc, HAXOAUTh MYTH OMpPEICICHUS
JIOCTOBEPHOCTH IMOJIy4eHHON HMH(OpMalMM Ha OCHOBE HMEIOLIUXCS 3HAHUA U
JIOTIOJTHUTEBHBIX UCTOYHUKOB;

UCTIONB30BaTh TPU BBHIMOTHEHUH YUYEOHBIX 3aJaHUi HAyYHO-MOMYJSIPHYIO
auTepaTypy (pusmueckoro coaepikaHus, CIpaBOYHBIE MaTepuaibl, PeCypchl CETH
WuTepHer, BnageTh NpuéMaMu KOHCHEKTHUPOBAHUS TEKCTa, NpeoOpa3oBaHUs
uH(OpMAaIUU U3 OJTHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE
MH(pOpMAIMU U3 HECKOJIbKUX MCTOYHHKOB (PU3NYECKOIO COJEpIKaHMs, MyOJIUYHO
IPEJCTaBIISITh PE3yNbTaThl MPOSKTHON MIIM UCCIIEI0BATENIbCKON AESITEIbHOCTU MIPH
ATOM T'PaMOTHO UCIOJIb30BaTh HM3YYECHHBIH MOHSATHUHHBIM ammapaT u3y4aemMoro



pasznena (U3MKA W COMPOBOXKIATh BBICTYIUICHHE TMPE3CHTAUCH C y4ETOM
0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHMe pa3/ieioB U TeEM (undposbie)
Ne ni/m Kontpoabnbie | IlpakTuueckne
NpOrpamMmbl Bcero o0pa3oBaTejbHbIe
padoThbI padoThbI
pecypcsl
Pa3nen 1. ®usuka u eé posib B IO3HAHUHU OKPY:KAIOIIEro MUpa
1.1 dusuka — HayKa O IIpUpoJe 2
1.2 DOU3NYECKUE BEITMINHBI 4 3
1.3 EcTecTBeHHO-HAay4YHbBIN METOJ TO3HAHUS 2 1
Hroro no pazneny 8
Pasznea 2. [lepBoHayasibHbIE CBeIeHNsI 0 CTPOCHUM BellecTBA
2.1 CrtpoeHue BeriecTBa 2 1
JIB>KeHUEe U B3aUMOIEMCTBUE YACTHUIL
2.2 4 2
BEILIECTBA
2.3 ArperaTHble COCTOSTHUS BEIIECTBA 1
Hroro no pazneny 7
Pa3znen 3. /IBukeHHe U B3aUMOAeHCTBHE TeJl
3.1 MexaHnueckoe JBHKEHUE 10 2
32 WNuepuusi, Mmacca, MIOTHOCTh 9 1 1
33 Cuna. Buasr cun 15 1 3
Hroro no pazneny 34

Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB




41 Hasnenue. [lepenaya naBnenus: TBEpAbLIMU 5 )
' TeJaMHU, KHUAKOCTIMHU U Ta3aMu
4.2 JlaBneHue KuaKoCTH 6
4.3 ATMoc(epHoe TaBiieHue 1
44 Hef/’ICTBIfI.e JKUJIKOCTH U ra3a Ha 12 3
NOTPYXEHHOE B HUX TEJIO
Hroro no pazneny 28
Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus
5.1 Pabota u MoutHOCTH 6 1
5.2 [IpocTeie MexaHU3MBbI 2
53 MexaHnnueckasi SHEprus 5 1
Hroro no pazneny 19
Pa3zgea 6. [loBTOpUTENbHO-00001IaK0IIMIA MOAYJIb
6.1 [ToBTOpHTENEHO-0000IIAOIIHI MOTY b 6
Ntoro no pazaeny 6
OBUIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 102 23




8 KUIACC

KoJsmn4yecTBo 4acos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM uu¢poBbIe
Ne i/m P Kontpoubnsie | IIpakTnuyeckue (g )
NPOrpamMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3nea 1. TensioBble siBJIeHUSI
1.1 Crtpoenue 1 cBOMCTBa BEUIECTBA 6
1.2 TenoBsie mporueccsl 33 1 6.5
Hroro no pazgeny 39
Pa3nes 2. DiekTpu4ecKue H MarHuTHbIE SIBJICHUS
21 DnexTpuyecKue 3apsabl. 3apsKeHHbIE Tena 9 |
' U UX B3aHUMOJICHCTBHS
2.2 [TocTOsTHHBIN 2EKTPUIECKUNA TOK 31 1 10
2.3 MarHuTHbI€ SIBIICHUS 11 2 4
2.4 DJIeKTpOMarHuTHasE UHAYKIHS 7 1
Hroro no pazgeny 58
Pa3nen 3. [loBTOpUTEIbHO-00001IAI0IINI MOTYJIb
3.1 [ToBTOpUTENHEHO-0000IIAIOLTNI MOTYITH 5
Hroro no pasgeny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 22.5




9 KUIIACC

KoJsmn4yecTBo 4acos DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (ungposbie)
Ne i/m Kontpoubnsie | IIpakTnuyeckue
NPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. Mexanu4yeckue siBJIeHUsI
MexaHu4yeckoe IBUKEHHE U CITIOCOOBI €ro
1.1 30 1 4
onucaHus
1.2 BsaunMonelicTBue Ten 18
1.3 3aKOHBI COXPAHECHUS 15 1
Hroro no pazneny 63
Pa3znen 2. Mexann4yeckue K0J1e0aHUSL M BOJIHBI
2.1 Mexanudeckue KojeOaHus 8 3.5
2.2 MexaHnueckue BOJIHbL. 3BYK 10 3
Hroro no pazneny 18
Pa3zgen 3. DiieKTPOMATrHUTHOE 1OJI€ M JIEKTPOMArHUTHbIE BOJIHbI
31 DNEeKTPOMarHUTHOE TOJIE U 6
' AJIEKTPOMATrHUTHBIE BOJIHBI
Uroro no pazneny 6
Pa3nen 4. CBeToBbIe sIBJICHUS
4.1 3aKOHBI paCIIPOCTPAaHEHUs CBETA 2
4.2 JIuH3BI U ONITUYECKUE MPUOOPHI 1
4.3 Paznoxenune 6eoro cBera B CIIEKTP 2 1




Hroro no pazneny 16
Pa3znen 5. KBanToBbI€E SIBJICHUSA
5.1 Hcnyckanue u norionieHrue cBeTa aroMoM 4 1
5.2 CrpoeHue aTOMHOTrO spa
5.3 S nepHbie peakuuun 7
Hroro no pazgeny 16
Pa3nes 6. [loBTOpuTeIbHO-0000111a10 1M MOXYJIb
6.1 Mexanudeckue sBJICHHsI (TTOBTOPUTEIIBHO- 6 3
' 0000 MOTYJIb)
62 TemumoBsIe sBICHUS (TOBTOPUTEITLHO- 3
' 0000IIAKOIIHH MOIYJIb)
6.3 DIEKTPOMArHUTHBIC SIBIICHUS 3 i
' (moBTOPUTENBHO-0000IAOIINI MOYIb)
6.4 CaeToBbI€ ABJICHHS (IIOBTOPUTEIBHO- 1 1
' 0000IIAKOIIUI MOTYJTh)
6.5 [ToBTOpUTENHEHO-00001AIOIINN MOy TH 4
Hroro no pazneny 17
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 136 26.5







IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

Bcero

KounTposabHbie
padoThbI

IMpakTnyeckue
padoThbI

Jara
H3y4YeHH
s

DJIeKTPOHHbIE
nmuppoBbIe
oOpa3oBaTeJibHbIE

pecypcsl

®dusuka — Hayka o npupoze. SAsnenus
IIPUPOABI

dusznueckue SBICHU

®u3nYecKre BeINYrHbl. Pa3MepHOCTb.
®dusnueckue npudopsl. [lorpemHocTr mpu
IPSIMBIX U3MEPEHUAX

Ypok-uccnenosanue "N3mepenue
JMHEHHBIX Pa3MepOB TEJ U IPOMEKYTKOB
BpeMeHn"

JlabopaTtopHas pabota "H3mepenue
00BEMa )KUJIKOCTH U TBEpAOTO Tena'

JlaGopatopHas pabota "OnpezneneHue
pa3MepoB Majbix Ten. Merox psnoB"

Meroapl Hay4HOTO MMo3HaHus. OnrcaHue
buznyecKuX SABIEHUN C MOMOIIBIO
MoJeei

VYpoxk-uccnenosanue "l[IpoBepka
TUIOTE3bI: 1aJbHOCTh MOJETA IapHKa,
MYIEHHOTO TOPU30HTAIILHO, TEM OOJIbIIIE,
4yeM OOJIbIIe BhICOTA MycKa"

Ctpoenue BemecTBa. ONbITHI,




JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEIIECTBA

10

JlabopaTopHas pabota "Ornenka nuaMerpa
aToMa METOJIOM PSIJIOB (C MCITOJIb30BAaHHEM

¢dororpaduii)"

11

Ypok-uccnenosanue "Habmonenue
TETJIOBOTO pacIIMpeHus ra3oB. OIBITHI MO
0OHapy>XEHUIO JEHCTBUS CUI
MOJIEKYJISIPHOTO MPUTSHKEHUS"

12

JBmxenne yactuil BeuiecTa. Juddysus.
bpoyHoBckoe nBuxeHHE

13

Ypoxk-uccnenoanue "Habmonenue u
00BsicCHEHNE OPOYHOBCKOTO IBUKECHUS U

auddyzun"

14

BSaHMOﬂefICTBHe qaCTull BCIICCTBA.
IMPUTSKCHUC U OTTAJIKUBAHHUC

15

ArperaTHbIE COCTOSIHHS BEIECTRA.
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI

16

Mexannyeckoe asuxenue. 11yts,
TPAeKTOpPHsl, IEpEMEILEHNE

17

PaBHOMEpHOE U HEpAaBHOMEPHOE
nekeHue. CKopocThb

18

Haxoxzaenue ckopocTy, IyTH U BpEMEHU
IIPY PaBHOMEPHOM IPSIMOJIMHEHOM
JIBYKEHUH

19

JlaGopaTtopHas pabora "Onpenenenue
CKOpPOCTH PaBHOMEPHOTO JIBUXCHUS"




['paduiky IpAMOIMHEHHOTO PABHOMEPHOTO

20
JBUKECHUS

)1 Pemenue 3amau no reme "Pacuer cpenneit
ckopoctH"
JlaGopatopHas pabota "OnpezneneHue

22 CpeIHel CKOPOCTH CKOJIbKEHHsI OpycKa
WIN IapUKa 110 HAKJIOHHOW IJIOCKOCTH"

” OTHOCUTENBHOCTH ABIKEHUS. ClOXKEeHHe
CKOpPOCTEH Mpu MapaieTbHOM ABHKEHUN
[Tomyuenue u ananm3 rpaduKoB

24 3aBUCUMOCTH TMYTH U CKOPOCTH JIBFIKCHHS
OT BpEMEHHU
Pemenue rpaduueckux 3agayd no reme

25 "Mexanuka. PaBHOMepHOE
MPSMOJIMHEMHOE IBUKEHHE"

26 SBneHue nHepuUU. 3aKOH UHEPLUU
BzaumopencTeue Ten Kak npuurMHa

7 U3MEHEHUs CKOpOoCcTH. Macca Tena Kak
Mepa HHEPTHOCTH Teja Mpu
MOCTYNAaTebHOM JBUKCHHUH

73 Vpoxk-uccienopanue "CpaBHEHHE MaCC 10
B3aUMOJIENUCTBUIO TET"

29 [InoTHOCTE BemecTBa

30 JlaGopartopHas pabota "OnpezneneHue
MJIOTHOCTHU TBEpAOrO Tena'

31 Pemenue 3amau nmo teme ""Macca Tena.

IIimorHOCTE BemecTna"




Cwmecu u cruiaBsl. [loBepxHOCTHAS U

32 JIMHEWHAs TIIOTHOCTh
[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO
TeMe "du3nka — HayKa O MPUPO/IE.

33 [TepBonauanbpHBIC CBEICHHS] 00 ATOMHO-
MOJIEKYJIIPHOM CTPOEHHUH BEIIECTBA.
Mexanuka"

KonTponbHas padota no teme "®usnka —

14 Hayka o npupoje. [leppoHavyasibHbIe
CBEJICHUs 00 aTOMHO-MOJIEKYJIIPHOM
CTpOEHHH BellecTBa. MexaHuka"

35 Cuna. SBnenue tsarorenus. Cumia TAKECTH

36 N3o0pakenue cuil. Permenue 3amad mo
teme "OnpenesneHue Cuibl TsxecTu"

37 Cwita ynpyroctu. 3akoH ['yka

38 Bec tena. M3mepenue cun. J[lunamomerp
VYpok-uccienoBanue "Habmonenne

39 W3MEHEHUS CKOPOCTH TIPU
B3auMoOJIercTBUH TET"

40 Pemenne 3amau no teme "Cuna ynpyrocru.
Bec Tena"

JlabopaTtopHas pabota "OnbITHI,

A1 JEMOHCTPHUPYIOIINE 3aBUCUMOCTh
pacTsbkeHus (aegopmaliu) NpyKUHbI OT
IPUIIOKEHHON CrIIbl"

42 Cuna TpeHus

43 Cnoxenue cui. PaBHozelcTBYOIIIAs cuila




Pentenue 3anad mo teme "CroKeHHE CHIIL.

44 PaBHOAgewcTBYIOMmAs cuia"
pi| YOI

45 Pemenne 3amau o teme "B3anmMoneiicTBue
ten. Cuibel B MexaHuke"
Pemenue 3amau no reme "Cuia TpeHus".

46 Ypoxk-uccienoBaHue 1o TeMe
"UccnemoBanue 3aBUCUMOCTH CHJIBI
TPEHUS OT IJIOLIAAN COIPUKOCHOBEHMS"
JlaGopartophas pabota "OmnbITHI,
JEMOHCTPUPYIOLINE 3aBUCUMOCTh CUIIbI

47 TPEHHUSI CKOJIbKEHHS OT CUJIbI JABJICHUS U
XapakTepa COMPUKACAIOITUXCS
nosepxHocTei"”

48 Pemenne 3amau no teme "B3aumonelicTBue
Tea. Cuabl B MexaHuke"

49 KoHTponbHas pabora 1o Teme
"Bzaumoneicrtaue tea"

50 JlaBiieHue TBEPIBIX TEI

51 VYpok-skcniepumeHT "CriocoObl
onpeJieNieHus JaBieHust TBepAoro tena'
VYpoxk-uccienopanue "3aBUCUMOCTh
JIaBJICHUS Ta3a OT TeMnepaTrypol"”

53 JlaBnenue KUAKOCTEH U ra30B. 3aKOH
ITackams

54 [IneBMaTHyECKHE yCTPOUCTBA

55 3aBUCHUMOCTD JIaBJICHUS KUIKOCTH OT

TTyOUHBI




56

['mapocratnyeckuil mapamaokc

Ypoxk-tipoekt "M3ydenne coodmanmxces

57 n
COCYy/I0B

58 Ypok-koHpepenmus "I uapaBnuyeckue
MEXaHU3Mbl"

59 Hcnons3oBanne BHICOKHUX JaBJICHUN B
COBPEMEHHBIX TEXHOJOTHUSIX

60 Pemenue 3agay mmo teme " JlaBneHue
Kuakoctu"

61 Atmocdepa 3emi 1 IPUIUHBI €€
CYILLIECTBOBaHUS

2 VYpok-uccnenosanue "[IposiBienue
neicTBus aTMocepHoro AasyieHus"

63 N3mepenue atMochepHOro AaBJICHUS.
Omneit Toppuuennu
3aBUCUMOCTh aTMOC(HEPHOT0 AaBJICHUS OT

64 BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! ajis
u3MepeHHs aTMOC(HEPHOro AaBJICHUS

65 Bapomerp-aneponn. AtmochepHoe
JABJICHUE HA PA3JIMYHBIX BHICOTAX

66 BriTankuparomas cuia. 3akoH Apxumesa

67 Pemenue 3amau mo reme "3akoH
Apxumena"
Ypoxk-uccienoBanue

68 "JKcrepUuMeHTaIbHOE OOHAPYKEHHE

JNEUCTBUS JKUAKOCTHU U ra3a Ha
MOTPY>KEHHOE B HUX TeJO"




JlaGopaTtopHas pabota "Onpenenenue

69 BBITAJIKUBAIOIIEN CUJIbI, ICHCTBYIONIEH Ha
TEJI0, OTPYKEHHOE B JKUIKOCTH"

70 IInaBanue ten
JlaGopaTtopHas pabora "HccnenoBanue

71 3aBHCHMOCTH Beca Teja B BOAE OT 00beMa
NOTPY>KEHHOU B KUJKOCTh YacTH Tena"

72 BosnyxomuaBanue. [linaBanue cyios

7 Pemienue 3agau mmo teme "3akoH
Apxumena. YcnoBus riaaBanus ten"
Pemenune 3agau mo Teme "JlelicTBre

74 ’KUJIKOCTH M Ta3a Ha MOTPY>KEHHOE B HUX
Teno"
Ypok-nipoekt "KoHcTpynpoBaHue

75 apeoMeTpa WM JIOJIKU U ONpeAeIICHUE
rpy30H0bEMHOCTH"
[ToaroroBka Kk KOHTPOILHOM paboTe MO

76 teMe "JlaBieHue TBEpIbIX TEN, )KUJIKOCTEH
1 ra3oB"

77 KoHnTponbHas padora o teme "JlaBnenue
TBEPABIX TEJN, )KUAKOCTEN U ra3oB"

78 Mexannueckast pabota

79 MoOIIHOCTE

20 Pemenue 3amau Ha onpeneneHue paboThl U
MOIIIHOCTH

81 PaboTa cuitbl TSXKECTH M CUITBI TPEHHUS

82 VYpok-uccnenoBanue "Pacyér MOIIHOCTH,




pa3BUBAaEMOM MPHU MOBEME MO JEeCTHUILIE"

83 [IpocThie MexaHU3MBI

84 MowmeHnT cusl. [IpaBuino MomeHTOB
JlabGopaTtopHas pabota "M3yuenue npaBuia

85 pbryara i moJIBUKHOTO U HETIOJIBHKHOTO
6J10K0B"

86 "3os0TO€E NMpaBUIIO" MEXaHUKU
Penrenue 3amau mo teme "30510T0€E

87 npaBuiIo MexaHuku'" / Beepocceuiickas
npoBepoyHas pabora
Pemenue 3amau o teme "PabdoTa criib

88 TSOKECTH U cuiibl TpeHus" / Beepoccuiickas
poBepoyHas paborta

29 VYpoxk-tipoekt "lIpoexTupoBanue
NOJIMCIIACTOB C 3aJJaHHBIMU ITapaMeTpaMu”
Ypok-kondepennus "lIpocteie

90 MEXaHU3MBI B OBITY, TEXHUKE, KUBBIX
opranusmax"

01 KoaddunmenT monesnoro neicTBus
MPOCTHIX MEXaHU3MOB
JlaGopatopHas pabota "Onpeznenenue

92 KIIJI nogBM>KHOTO M HEIIOABMIKHOTO
0110K0B"

93 Mexanunueckas sHeprus. Kunetnueckas u
MOTEHUUATbHAS SHEPTUs

94 3aK0H COXpaHEHUsI MEXaHUYECKOM

SHEPruu




Ypok-3KcriepuMeHT "IKCIIEPUMEHTAIBHOE
orpeziesieHue U3MEHEHHS] KHHETHYECKOH U

95 . 1 1
MOTEHUUATbHON YHEPTUH MPH CKAaThIBAHUU
TeJla 10 HAaKJIOHHOM MIOCKOCTH"

96 [loaroroBka Kk KOHTPOJIBHOU padoTe 1O |
teme "Pabota u moutHOCTh. DHEprus"

97 KontponbHas padora no teme "Pabora u 1
MOILIHOCTb. DHEprus"

08 PaGoTa ¢ TekcTtamu 1o Teme |
"MexaHu4deckoe ABrKeHue"

99 PaGora ¢ Tekctamu o reme "CtpoeHue |
BemecTna

100 Pa6oTa ¢ Tekctamu no Teme "Cuiibl B |
npupoje"

101 Pabora ¢ Texcramu o Teme "JlaBneHue |
TBEPJBIX TEJ, )KUIKOCTEH U Ta30B"

102 Pabora ¢ Tekctamu no Teme "DHeprusi. 1

[IpocTbie MexaHu3MbI"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102

23




8 KUIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Jara
Ne uudposbie
Tema ypoka Kourpoasbnbie | IlpakTuyeckue | H3YUE€HH
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI A
pecypcbl
OCHOBHBIE OJIOKEHUS MOJIEKYJIIPHO-
1 KMHETUYECKOM TEOPUU U UX OIBITHBIC 1
MIOATBEPKICHUS
2 Macca u pa3mep aTOMOB M MOJICKYJT 1
3 Mopaenu TBepI0Tr0, )KUJIKOTO U 1
ra3o00pa3HOro COCTOSTHUI BelllecTBa
Ypok-koHpepenmus "Kpucraminueckue u
4 amopdusle Tena. I'paden. [Tonyuenue 1
HCKYCCTBEHHBIX aiMa3oB"
5 CMauuBaHue U KamWUISIPHOCTb. 1
[ToBepxHOCTHOE HATSXKEHUE
TernnoBoe pacliupeHre U CKaTue 1
TennoBoe neuxeHue. Temmeparypa 1
8 TemnepaTypHble IIKaJIbI 1
9 BHyTpeHHss S5HEeprus U crnocoos! eé 1
U3MEHEHHUS
10 Bunel rerionepenaun 1
Ypoxk-koHpepenus "Vcnons30BaHne
11 TEIUIOBBIX CBOMCTB BEILIECTB U MATEPHAIIOB B 1
LeJsiX sHeprocoepexeHus "
12 KomnuectBo Temnorsl. Y aenpHas 1




TCIINIOEMKOCTD

13

VYpok-uccnenosanue "IIpoBepka runoTessl
JIMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA
KHUJIKOCTU B TEPMOMETPUUECKON TPyOKe OT
TeMmeparypbl"”

14

YpaBHEHHE TEIUIOBOTO OanaHca.
TemnooOMeH 1 TEIIOBOE paBHOBECHE. 3aKOH
Hrrotona—Puxmana

15

JlaGopaTopHas pabota "VccienoBanue
SIBIIGHUS TETNIOOOMEHA MPU CMEIINBaHUN
XOJIOJTHOM U ropsideit BOJbI"

16

Pemenue 3amau mo reme "TermmooOMeH u
TEIJIOBOE paBHOBeCHE"

17

JIaGoparophas pabota "Onpenenenue
KOJINYECTBA TEIJIOTHI, TOJY4EHHOT'O BOJIOM
IpU TEeTJI000MeHe ¢ HarpeThiM
METAJUTMYECKUM UIUHAPOM"

18

IInaBnenue n OTBCPACBAHUC
KPpUCTAJIMICCKUX BCIICCTB. yz[eJ'IBHaﬂ
TCINIOTA IIJIaBJICHUA

19

Pemenue 3anau no teme "llnaBnenue u
OTBEpAEBaHUE KPUCTAININYECKUX Te"

20

JIaboparophas pabota "Onpenenenue
yIIeIbHOM TEIIOTHI IJIaBIeHHs Jbaa"

21

VYpoxk-uccienopanue "CpaBHEHHE MPOLIECCOB
TUTABJICHUS KPUCTAITMUYECKUX Tell U
pa3MArYeHus Mpyu HarpeBaHuu aMop(HBIX

n

TCII




[TapooOpazoBaHue U KOHICHCAIHS.

22
Ucnapenue
Kunienne. Y nenpHas Temiora

7 napooOpazoBaHus. 3aBUCUMOCTh
TEeMIIepaTypbl KUIIEHUS OT aTMOCHEPHOTO
JIaBJICHHS

24 Pemenwue 3anay mo Teme "IlapooOpazoBanue
M Kuienue"
VYpok-uccnenosanue "OO0bsicHEHNE

25 3aBUCUMOCTH TEMIIEPATYPbl KUIIEHUS OT 1
naBiaeHus"”

26 HacplieHHbIil 1 HEHACBILEHHBINA Map.
BnaxnocTs BO31yxa
BiiaxxHocTh BO31yXa 1 €€ u3MepeHue.

27 JlabopartopHas padota "Omnpenenenue 0.5
OTHOCUTEJIbHOM BJIaXXHOCTH BO3ayXxa"

28 Pemenue 3agad o reMme "BraxaocTh"
Pemenue 3agau u ananu3 curyanui,

29 CBSI3aHHBIX C ABJICHUSMH UCIIAPEHUS U
KOHJICHCAIINHN

30 DHeprus TOIIMBA. Y eIbHas TEMIoTa
CrOpaHus

31 [IpuHUIMIIBI paOOTHI TEIIOBBIX ABUTATENCH

1 [TapoBas TypOuHa. [[Burarens BHyTPEHHETO
CropaHus

33 KIIJI TermoBoro aBuraTess

34 Pemrenue 3amau mo reme "KIIJ TermoBoro




nsurareis"”

VYpok-koubepennus "TemioBsie ABUTATENN

35 Y 3aIlliTa OKPY’KaroIIeH cpesnr”

36 TeruioBble NOTEPU B TEIIIOCETIX

37 3aKk0oH COXpaHEHUs U TIPEBPAIICHUS YHEPTUU
B MEXaHMYECKUX U TEIUIOBBIX Mpolieccax
[ToaroroBka K KOHTPOJILHOU PabOTE MO TeMe

38 "TernnoBsie siBieHus. M3menenue
arperaTHbBIX COCTOSIHUI BeriecTBa"
KontponbHas padota nmo teme "TemioBbie

39 sBIieHUs. VI3MeHeHne arperaTHbIX
COCTOSIHMI BeliecTBa"

40 Onektpuzarus Teur. [[Ba poaa 3apsaoB
VYpok-uccnenosanue "Mccnenopanue

41 CIOCOOOB PA3JINYHBIX BEILECTB
HaRJIEKTPU30BBIBATHCS "

4 B3anMopeiicTBre 3apsyKeHHBIX TeJl. 3aKOH
Kynona
OnexTpuueckoe noie. Hanpspk€HHOCTD

43 anekTpudeckoro noss. [Tpunuun
CYNEPHO3UINH FIEKTPUUECKUX TOJIECH

44 Hocurenu snekrpuyeckux 3apsaos.
OnemeHTapHbli 3apsaa. CTpoeHue aToma

45 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTr0 3apsiia

46 [IpoBOoAHMKH, TUATIEKTPUKH U
MOJTYTIPOBOTHUKHU

47 Ypok-koH(bepeHIHs "IIeKTpu3aus B




HOBCEIHEBHOM Xn3HN"

Pemenue 3anay no Teme "3aKoH coOXpaHEHUs

48 | 1
AIEKTPUUECKOTO 3apsiaa

49 Dnektpuyeckuil Tok. cTrouHnku 1
AIEKTPUYECKOTO TOKA
VYpoxk-uccienoanue "MccnenoBanue

50 JEUCTBUSA AJEKTPUUECKOTO MOJI Ha 1
MPOBOJHUKHU U JUAIEKTPUKHU"

51 DNeKTpUYECKU TOK B METaJlIax 1

52 DJIEKTPUYECKUI TOK B JKHJIKOCTAX U razax 1

53 DneKTpuyecKas 1erb 1

54 Cuna Toxa. AMnepmerp 1

55 DJIEKTpUYECKOe HanpskeHue. BoibTmeTp 1
JlaboparopHas padota "COopka u

56 HCIIBITaHUE JIEKTPUUECKOU LICTIH 1
MMOCTOSTHHOTO TOKa"

57 3aBHCHUMOCTh CHJIBI TOKA OT HANPSKEHUSI. 1
3akon Oma aJ1d yyacTKa Lenu
JlabopaTtopHas pabota "HccnenoBanue

53 3aBUCHMOCTH CHJIBI TOKA, TIPOTEKAIOIIETO i
4yepe3 pe3ucTop, OT HAMPSDKCHUS Ha
pE3UCTOPE U CONPOTHUBIIEHUA pe3ucropa’

59 DNEKTPUUYECKOE CONIPOTUBIIEHUE. Y IETBHOE 1
COMPOTHUBJICHUE

60 JlabGopaTopHas pabota "OnpeneneHue 1
yAEIBHOTO COMPOTHUBIICHUS TPOBOAHUKA"

61 Pemenue 3a1a4 1o TeMe "DIICKTPHIECKOE 1




CONPOTHUBJIEHHUE. Y IEJIbHOE CONPOTUBIICHUE"

62

Pemrenne 3amau mo reme "3axkon Oma"

63

IlocnenoBaTenbpHOE U napaJjijieJIbHOC
COCAUHCHUS ITPOBOAHUKOB

64

JlabopaTtopHas pabota "l[IpoBepka nmpaBuiia
CJIOKEHMSI HaIIPSHKEHUN TTpU
MOCJIeJ0BATEILHOM COETMHEHUH JIBYX
pe3uctopon"

65

Pemenue 3agau no reme
"[TocnenoBarenbHOE U TApAILIEIBHOE
COEIMHEHMSI IPOBOJHUKOB"

66

JIaGopartophas pabota "IIpoBepka npaBuia
JUI CUJIBI TOKA IIPH MapaIeIbHOM
COEIMHEHUH PE3UCTOPOB"

67

Pemenue 3agau Ha npumeHenue 3akoHa Oma
JUTSl pa3JIMYHOTO COCTMHEHHMSI TIPOBOIHUKOB

68

O/1C u BHyTpeHHEe CONPOTUBIICHUE
UCTOYHHKA TOKa. 3akoH OMa 1 IOJIHOH
LEMn

69

Pemenue 3anaq no teme "O/1C, BHyTpeHHEE
COIIPOTHBIIEHUE UCTOYHHKA TOKA. 3akoH Oma
JUISL HOHOM Henu"

70

JlabopaTtopHas padota "Omnpenenenue IJ1C
Y BHYTPEHHETO COMPOTUBIICHHS HCTOYHHUKA
ToKa"

71

[TpaBuna Kupxroga

72

JIaGopartophas pabota "IIpoBepka mpaBui




Kupxroda"

73

VYpoxk-uccnenosanue "M3yueHue BoibT-
AMIICPHBIX XaPaAKTCPHUCTHUK HEJIMHEHHBIX
3JIEMEHTOB"

74

Pab6ora QJICKTPHYCCKOI'0 TOKaA. MoIlHOCTh
QJICKTPHUYICCKOI'0 TOKA

75

JlabopaTtopHas pabota "Onpenenenue
paboThl U MOILITHOCTH AJIEKTPUUECKOrO TOKa"

76

3akoH /[xoyins-Jlenna. Ilorpedurenu
ANEKTpUYeCcKOro Toka. KopoTkoe 3amblkaHue

77

Ypok-koudepenius "OObsICHEHUE U
MIPUHIUI JEHCTBUS JOMAITHUX
AJIEKTPOHArPEBATEBHBIX TIPHOOPOB"

78

[ToaroroBka Kk KOHTPOJILHOU paboTeE 1O TEME
"DnexTpuueckue 3apsabl. 3apsKeHHbBIE Tena
U UX B3auMojencTBus. I1oCcTOSHHBIH
BJIEKTPUYECKUNA TOK"

79

Konrponsnas padora no teme
"DnexkTpuueckue 3apsabl. 3apsHKEHHbIE Tela
U UX B3aumojeucTBus. I1ocToSHHBIN
3IEKTPUYECKUN TOK"

80

ITocTossHHBIE MArHUTEL. MarHuTHOE MOJIe
3eMIIM B €ro 3HauYeHHue JJIA )KM3HU Ha 3emie

81

VYpoxk-uccnenonanue "M3yuenue
MarHUTHOTO II0JIS IIOCTOSSHHBIX MarHUTOB
MIPU UX OOBETUHEHUH U Pa3JICTICHUN.

n

BI/I3yaJ'II/I3aHI/I5{ I10JIA IIOCTOAHHBIX MAarHuToOB

82

OmnsIT Opcrena. MarHuTHoe nose




SJICKTPHUYCCKOI'0 TOKa

OneiT AMniepa. MarHuTHOE 110J1€ KaTyIIKH C

83 TOKOM. [IpriMeHeHNE IEeKTPOMAarHuToB B
TEXHUKE

%4 Cwina Amriepa u onpejiesieHue eé
HaIpaBIICHUS

25 Pemenue 3amau o reme "Cwita Ammnepa u
ornpezeneHue e€ HanpasieHus"
OneKTpOABUIaTEIb IOCTOSIHHOTO TOKA.

86 Hcnonws3zoBanue 3aexkTpoaBurarencii B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE

87 Bcepoccuiickas mpoBepouHas pabota

88 Bcepoccuiickas npoBepouHas pabota

29 JIaGopartopHas pabota "M3yueHue aeicTBus
MarHMTHOTO 101 Ha IPOBOJHUK C TOKOM"

90 VYpok-koHpepenuus "IIpakTruueckoe
MPUMEHEHUE BJIEKTPOIBUTaTENICH"

01 JIaGopartophas pabota "KoHcTpyupoBaHue u
n3y4eHue paboThl JIEKTPOIBUrATENS

y 6 "

9 JlabGopaTopHas padora "H3zmepenne KII1]]
AJEKTPOIBUTaTEIbHON YCTaHOBKU"

93 OnbiTel Papanes. 3aKOH JIEKTPOMArHUTHON
naaykuud. [Ipasuno Jlenna
VYpok-uccnenosanue "Mccnenopanue

94 W3MEHEHUH 3HAUYCHUS U HAIPABIICHUS
WHIYKIMOHHOTO TOKa"

95 Pewenue 3amau no reme "3akoH




3JIEKTPOMArHUTHON MHAYKUIMH. [TpaBuiio
Jlenna"

Onekrporereparop. CrocoObl MOTydeHUs

96 1
AIEKTPOIHEPT U
Ypok-koH(pepeHHs "IAEKTPOCTaHIINH Ha

97 BO300OHOBJISIEMBIX HCTOYHHUKA SHEPTUH. 1
[TpoGiems! 3xonoruu. TOMIMBHEIE
AJIEMEHTHI U AJIEKTPOMOOHIN "

08 KontposbHas padota "DieKTpOMarHuTHbIC |
sIBJICHUS"

99 Pabota c Tekctamu o Teme "TernnoBbie 1
siBJIeHUS "
PaGora ¢ TekcTamu 1o Teme

100 "DnexkTpuueckue 3apsapl. 3apsHKCHHBIE Tela 1
U UX B3auMojencTaue"”

101 Pa6ora c Tekctamu o reme "llocTostHHBIN |
BJIEKTPUYECKUN TOK"

102 PaGora ¢ TekcTamu 1o Teme "MarHuTHbBIE 1
SIBJICHUS M DJIEKTPOMArHuTHast MHAYKIus"

OBUIEE KOJIMYECTBO YACOB I10 102 5

I[TPOTPAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacos

Bcero

KoHTpoJbHbIE
padoThbI

IIpakTHyeckue
padoThbI

Jara
H3y4YeHHn
s

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

Mexanuyeckoe ABuxkeHue. MarepuanbHas
Touka. CriocoObl ONucaHus
MEXAHUYECKOTO JIBUKEHUS

Cucrema orcuera. OTHOCHTEIIFHOCTE
MCXaHHUYCCKOI'O ABMKCHUA

BCKTOpHI)Ie BCJIMYHHBI, OIICpalnu C
BCKTOpaMHU, IIPOCKIUHU BEKTOPOB

Panuyc-BekTop MaTepuaabHON TOUKH,
IEpEMELIEHNE Ha IUIOCKOCTH

PaBHOMEpHOE MPSMOJMHENHOE IBUKECHHE

Pemenue 3amau no reme "PaBHOMepHOE
IpSIMOJIMHENHOE IBU)KEHUE"

HepasHoMepHOE npsAMOIMHETHOE
nBrkeHue. CpeaHsisi © MTHOBEHHAs
CKOpOCTb T€Jla IIPY HEPABHOMEPHOM
JIBHKECHUH

JlabGopaTtopHas pabora "Onpenenenue
CpelHEeN CKOPOCTH CKOJIbKEHHUs OpycKa
WJIN JBUKEHUS IapHUKa 110 HAKJIOHHOM
IJIOCKOCTH"

PaBHOYCKOpEHHOE IPSIMOJIMHENHOE
JIBOKEHUE. Y CKOpEHUE




10

CKopocTh PaBHOYCKOPEHHOTO
MPSMOJIMHEWHOTO NBIOKEeHMs. [ paduk
CKOPOCTH

11

Pemenue 3anay no teme "CkopocTthb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBIKEHUA"

12

[Iepemenienue npu paBHOYCKOPEHHOM
OPSMOJIMHEHHOM JIBH)KEHUH

13

JlabopaTtopHas pabora "Onpenenenue
YCKOPEHHS TeJIa MPU PaBHOYCKOPEHHOM
NBIDKECHUH 110 HAKJIOHHOU INIOCKOCTH"

14

Pemrenue 3amau no teme "llepemenienue
IIPU PABHOYCKOPEHHOM TMPSMOJIMHEHHOM
IBIOKEeHNN"

15

JIabopatopHas padora "HccienoBanue
3aBHCUMOCTH IyTH OT BPEMEHU NPHU
PaBHOYCKOPEHHOM JBH)KEHUH 0e3
HavaJIbHOU ckopocTh"

16

['padmueckas uHTEpIpETALUS YCKOPEHMUS,
CKOPOCTH, IPOUIEHHOTO MyTH U
nepeMenieH s ISl MPSMOJIMHEHHOTO
JIBUKCHUS

17

Pemenue 3anau o teme "I'padudeckas
MHTEPHpPETALHs YCKOPEHHUs, CKOPOCTH,
MPONIEHHOTO MTyTH U MIEPEMEILICHUS JIJIs
MPSIMOJIMHEMHOTO JIBH>KEHUS "

18

Yckopenue cBoO0AHOTO NaieHus. OTBITHI
Tanunes




Pemenue 3amad no teme "YckopeHue

19 "
CcBOOOIHOTO ITaEHU

20 JIBr>keHue Tena, OpOoIIEHHOTO MO/ YIJIOM K
TOPU30HTY

71 Pemenue 3anay no teme "JIBrkeHue Tena,
OpOILIEHHOTO MO YIJIOM K TOPU30HTY"
JlabopaTtopnas padora "HccnenoBanue

22 JBIDKEHUS TeJa, OPOIIEHHOTO O] YTJIOM K
TOPHU30HTY"
Pemienue 3agau mo Teme " JIBIOKCHHE IO

23 JIEHCTBUEM YCKOPEHUSI CBOOOIHOTO
mageHusa"

24 JIBr>KeHUE 110 OKPYKHOCTH

75 JIuneliHas u yrioBasi CKOPOCTb, IEPUOA U
4acToTa

2% CKOpOCTh U YCKOPEHHE NPU ABUKEHUU TIO
OKPY>KHOCTH

7 Pemenwne 3agau mo teme "JIBM>keHHE O
OKpYXHOCTH"
Ypok-koH(pepeHus "Pacno3naBanue u

28 npUOIMKEHHOE OMMCAHHUE Pa3IMUHBIX
BUJIOB MEXAHUYECKOT'O ABMKEHUST"
[ToaroroBka Kk KOHTPOILHOM paboTe MO

29 TeMe "MexaHuuecKoe JIBUKEHHUE U
CIoCcOOBI ero onucaHus"

30 KonTtponbHas pabora 1o Teme

"MexaHN4eCcKOe IBMXEHNE U CIIOCOOBI €Tr0




onucanus"

31 ITepsslit 3ax0oH HprtoToHa. BekTop cuibl

1 Btopoii 3akon HproToHa.
PaBHOAeMcTBYIOMIAs cuna

13 Tperuii 3akon Hetotona. Cynepno3unus
cui

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemenune 3anaq no reme "Cuna
yrpyroctu"
JlabopaTtopHas padora "HccnenoBanue

36 3aBUCHUMOCTH CHJIBI YIIPYTOCTH,
BO3HUKAIOILIEH B IPYKUHE, OT CTENIEHU
negopManuy npy>KUHb"

37 Cuna tpenus. KoapduuneHt tpenus

18 JlabopaTtopHas pabora "Onpenenenue
Kod(puIeHTa TpeHUs CKOJIbKCHUS "
JlaGoparopnas pabota "HccnenoBanue

39 3aBUCUMOCTH CUJIbI TPEHUS CKOIBKECHHS OT
CHJIBI HOPMAJIBHOTO JIaBNieHUs"

40 JIBuKeHHe Te M0 OKPY>KHOCTH 0]
JEHCTBUEM HECKOJIBKUX CHJII

41 3axoH bepHym n noabEMHas cuiia Kpbuia
VYpoxk-koHpepenuus "CoBpeMeHHbIE
JeTaTeIbHbIE anlapaTsl, Cy1a Ha

42 MOJABOJHBIX KPBUIbSX, AHTUKPBLIO HA

CKOPOCTHBIX aBTOMOOUISIX. JIBIKEeHHE
110€3/1a HA MarHUTHOM moaymke"




Cuia TSDKeCTH U 3aKOH BCEMHUPHOI'O

43
TATOTEHUS

44 JIBu>keHue Tesn BOKPYT TPaBUTALMOHHOTO
ueHTpa. [lepBast kocMuyeckasi CKOpOCTb

45 HesecomocTs 1 neperpysku

46 PaBHOBecHEe MaTeprUaIbHOM TOYKH.
AOCONIOTHO TBEPIOE TEIIO

47 MowmeHT cuisl. [IpaBuino MOMEHTOB

43 VYpoxk-uccienoanue "OnpeneneHue
LIEHTPA TSHKECTU PA3IMYHBIX Tea"
Nmnynec Tena. U3meHneHne nMmitynsca.

49 HNmnynec cunsl. YIpyroe u Heynpyroe
B3aUMOJICUCTBUE

50 3aKOHBI U3MEHEHUS U COXPAHEHUS
UMITyJIbCa

51 PeakTuBHOE IBYOKEHHE
Pemenue 3anay no teme "3akoH

52 COXpaHEHUs UMITyJbca. PeakTuBHOE
nBImxeHne"

53 Mexanunueckasi paboTa U MOIIHOCTb

54 PaGoTa cuiibl TSXKECTH, CUJIbI YIIPYTOCTH U
CHUJIBI TPEHUS
JlaGopatopHas pabota "OnpezneneHue

55 paboThI CUJIBI TPEHUS IPU PAaBHOMEPHOM
JBUKEHHUH TeJa [0 TOPU30HTAIBHOMN
HOBEPXHOCTH"

56 CBsI3b 3HEpruu U paboThl




57

JlaGopaTtopHas pabota "Onpenenenue
paboThI CHJIBI YIIPYTOCTH TIPU TIOABEME

T'py3a C UCIIOJIB30BAHUEM HEIIOABUIKHOT'O 1

[MOABMKHOT0 OJIOKOB"

58

[ToTrenumanpHas sHEPTU

59

Kunernueckas sneprus. Teopema o
KMHETUYECKOU dDHEPIUUu

60

3aKOH U3MEHEHHUS U COXpPaHCHUA
MEXaHUYeCKOM OHCPIrun

61

Pemrenue 3amau mo treme ""3aKOHEI
M3MEHEHUS U COXpPaHEHUSI MEXaHUYECKOMN
sHeprun"

62

[ToarotoBka Kk KOHTPOILHOM paboTe MO
teMme ""B3auMoneiicTBue Tei. 3aKOHBI
coxpaHeHus"

63

KonTponbHas pabora 1o Teme
"BzanMonencTBUE TEI. 3aKOHbI
coxpaHeHus"

64

Konedarensuoe nemxenne. OCHOBHBIE
XapaKTePUCTUKU KOJIeOaHU: TepHo/,
4acTOTa, aMIUTUTYyAa

65

MareMaTH4eCKUil U NPy KUHHBINA
MasTHUKU. JlabopaTopHas pabora
"HccnenoBaHue 3aBUCUMOCTH NTEPHO/IA

KOJIeOaHUH rpy3a Ha HUTH OT JUIMHBI HUTH"

0.5

66

JlaGopaTtopHnas padota "HccnenoBanue
3aBHCUMOCTH IEPHO/Ia KOJICOaHUH
NPY>KUHHOTO MasiTHUKA OT MaccChl rpy3a"




67 ["apMonnyeckue KojebaHus

68 JlaboparopHas pabota "M3mepenue
YCKOpEHHsI CBOOOIHOTO TajeHus"

69 3aryxaromue konebanus. Beinyx1eHHbIC
koseOanus. Pezonanc

70 [IpeBpanienue 3HEpruu npu
K0J1e0aTeIbHOM JIBUYKEHUHN
VYpok-uccnenosanue "IIposepka

71 HE3aBHCHUMOCTH MEePHOJIa KOJICOaHHI
rpy3a, MOABEUIEHHOTO K JEHTE, OT MacChl
rpy3a"

7 MexaHn4ecKkue BOJIHBI: IPOOJIbHBIE U
MOTIEPEYHBIE

7 CgoiicTBa MEXaHMYECKUX BOJIH. JliMHa
BOJIHBI U CKOPOCTh €€ pacrpoCTpaHeHUs
Ypok-uccnenoBanue "Habmonenue

74 uHTepdepeHy 1 TUPPaKINI BOJIH HA
MOBEPXHOCTHU BOABI"
Ypok-koHbepeHnius "MexaHnueckue

75 BOJIHBI B TBEpIOM Tese. CelicMuuecKue
BOJIHBI"

76 3ByK. Pacripoctpanenue u oTpakeHue
3ByKa

77 Pemenue 3anau no teme "3Byk"
Ypok-uccienoBanue

78 "DKCEPUMEHTAIBHOE OIPE/ICTICHUE

TI'paHuIl 4aCTOThI CJIBIIINMBIX 3BYKOBBIX




KoJie0anmit”

I'pomKoOCTb 3ByKa M BBICOTA TOHA.

79 z
AKyCTHYECKHI pe30HaHC.

20 Ypok-uccnenoanue "Habmonenue u
00BsICHEHUE aKyCTHYECKOIo pe3oHaHca"
Nudpasyk u ynprpazByk. Kondepenmus

81 "Hcnonb3oBaHue yJIbTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTHSX"

%) DIEeKTPOMarHuTHOE TOJIe U
AJIEKTPOMATrHUTHBIE BOJIHBI

83 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
VYpok-koudepennus "llkana
3JIEKTPOMArHUTHBIX BOJIH. Mcronp30oBanme

84 3JIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM
cBs3u. Pagnosnokanust. KocMuueckas cBsI3b
n

25 Pemenue 3a1a4 Ha onpeieneHne 4acTOThI
Y JUIUHBI 3JIEKTPOMArHUTHOM BOJIHBI

26 DneKTpOMarHuTHas MPUPO/ia CBETA.
CkopocTsb cBeTa

%7 BosHOBEIE CBOICTBA CBETA:
uHTepdepeHIHs U TUPPaKIHL

28 JlyueBasi MoJieb CBETA U T€OMETPUYECKast
onTuka. MicrouHuku ceera

29 [TpsimonuHeHOe pacpocTpaHeHHEe CBETa.
3atmenus ConHua v JIyHbl

90 3akoH oTpaxeHus ceera. [lnockoe 3epkaio




91

[TocTpoenune n300pakeHHi,
c(hOpMHUPOBAHHBIX 3€PKATIOM

92

[Ipenomiienne cBeta. 3aKOH MPEITOMIIEHUS
csera. [lonHOE oTpaXkeHue cBeTa.

93

JlaGopaTtopHas pabora "HccnenoBanue
3aBUCHMOCTH YTJIa IPETOMIICHUS OT yTiia
NaJIeHUsl CBETOBOT'O JIyya Ha TpaHuLe
«BO3yX-CTEKIIO»"

94

VYpok-uccnenopanue "AHanu3 u
00BSCHEHHE ONITUYECKOT0 MUpaxa'

95

Ypok-koHpepennus "Mcnons3oBaHue
MOJIHOT'O BHYTPEHHET0 OTPA>KEHUS:
CBETOBO/IbI, OITUKOBOJOKOHHAS CBS3b"

96

JInunH3a, X011 My4yen B JTUH3E

97

®opmyIia TOHKON JTUH3BI

98

JlaGopatopHas pabota "Onpeznenenue
(OKYCHOTO pacCTOSTHUSI U ONITUYECKOM
CHJIBI COOMpAOLIe JTUH3bI"

99

[Toryuenue n300pakeHUI ¢ TTOMOIIIBIO
cobuparoIei U pacCeuBaOIICH JTMH3

100

Ypok-koudepenuus "[lpuniun aectBus
ONITUYECKUX MPHOOPOB (MUKPOCKOTII,
Teneckor, ¢poroannapar)"

101

I'ma3 kak onTuyeckas cUCTeMa.
BJ'II/I30py1<OCTB " JAJIbHO30PKOCTb

102

Paznoxenue 6emoro cBera B CIIEKT).
Onrsitel HetoToHna. Cnoxxenune




CIICKTpaJIbHBIX IIBETOB. HI/ICHepCI/IH CBETa

103

Ypok-nipaktukym "Habmonenue u
0O0BSICHEHUE OIBITOB IO Pa3JI0KEHUIO
6emnoro cera B criekTp. [lomyuenue 6emoro
[[BETA MIPU CJIOXKEHUU I[BETOB"

104

OmnbiThl Pesepdopaa u miianerapHas
MOJIeJIb aToMa

105

[Toctynatel bopa. Moaens atoma bopa.
HcnyckaHue v MOTJIOUIeHHE CBETa aTOMOM.

106

KBaHThI. JInHEHYaTBIE CIIEKTPHI

107

VYpoxk-npaktukym "Habmonenue
CIUIOIIHBIX U JIMHEWYAThIX CIIEKTPOB
U3JIyYEHUs U UCITyCKaHus"

108

PannoaktuBHOCTE. ANb(a-, 6eTa- u
raMma-u3JydeHus

109

Crpoenue atoMHoOro siipa. HykinonHas
MOJIeNIb aTOMHOTO si/Ipa

110

PanuoakTuBHEIC MMpCBpalICHUA. H3oTomnsl

111

[Tepuon nonypacnana

112

VYpoxk-koHpepenuus "JlericTue
paZOaKTUBHBIX U3TYyUYEHHUH Ha KUBBIE
OpraHM3MBl. 3alUTa OT PaJUOAKTUBHOIO
n3nyuyeHus"

113

SnepHblie peakiyu. 3aKOHbI COXPaHEHUS
3apsI0BOIO U MacCCOBOI'O YHCET

114

DHeprus CBA3U aTOMHBIX siiep. CBs3b
MacChl ¥ SHEPTUHU




Pemenue 3amau o teme "Anepusbie

13 peakuuu. DHeprus cBs3u”

116 Peakiuu cunTe3a U feneHus Saep.
Ncrounuku sHeprun ConHua U 3BE3]T
Ypok-koudepenuus "Anepuas

117 9HEpreTuka. JKOJOTHUECKUE MPOOJIeMbI
SIIEPHON PHEPIETUKH"

[ToaroToBKa K KOHTPOJIBHOM paboTe MO

118 teme "Konebanus u BonHbl. CBETOBbIE U
KBaHTOBBIE SIBJIICHUS"

Kontponbnas padota no teme "Konebanus

119 1 BOJHBI. CBETOBBIE M KBAHTOBBIC
SIBICHUS"

120 Pemienue pacyeTHbIX IO TEME
"MexaHuyeckoe ABUxKeHue"

121 Pemenne pacueTHBIX M KaU€CTBEHHBIX
3agad4 1o treMe "Biaumonelictsue Tea"

€IICHUE PACYETHBIX U KaU€CTBEHHBIX
P
3a/1a4 1o TeMe "3aKOHBbI COXPAHCHUS

122 "3
SHEPruy U UMIlysbca"

123 JlaGopatopHble pabOTHI IO TEME
"MexaHuyeckoe ABUxKeHue"

124 JlaGopaTopHbIie pabOTHI IO TEME
"Bzaumonencrtaue tea"

125 JlaGopatopusie paboTsl o Teme "IIpocTrie
MEXaHU3MbI"

126 PenieHre pacyeTHBIX U KAYeCTBEHHBIX




3aaa4 o teme "TemioBbie nmpouecch”

Pemenue PACUCTHBIX U KaUCCTBCHHBIX

127 " " 1
3aja4 no reMe "'BiakHOCTD
Pemenne pacdyeTHBIX 1 Ka4eCTBEHHBIX

128 3agad mo teme "KIIJ[ TenioBeIx 1
nBurareiei”
Pemenue pac4eTHBIX M KAYECTBEHHBIX

129 3a7a4 0o TeMe "3aKOHBI ITIOCTOSHHOI'O 1
TOKa"

130 Petienne pacyeTHBIX M KAYECTBEHHBIX 1
3anad no teme "KIIJI anexTpoycranoBok"

131 JlaGopaTopHbie paboThI 110 TeMe "3aKOHBI |
IMOCTOSTHHOTO TOKa"

132 JlabopaTopHbie pabOTHI 110 TEME i

"CseroBbIe gBiaeHUd"

133 PaGota ¢ Tekcramu o teme "3aKOHBI |
COXpaHEHHUs B MeXaHuKe"

Pabota ¢ Texcramu o teme "Kosebanus u

134 " 1
BOJIHBI

135 Pab6ora ¢ Tekctamu o teme "CBETOBBIE 1
saBiaeHud"

136 PaGota ¢ Tekcramu o teme "KBanroBas u |
snepHast pusznka"

OBIIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME 136 3 24:5







IMPOBEPAEMBIE IPEIMETHBIE PE3YJIbBTATBI OCBOEHUA
OCHOBHOM OFPA30OBATEJILHOM TPOT'PAMMBI OCHOBHOT'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1.1

IIpoBepsiemble npeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOI'0 00111er0 00pa30oBaHMs

HCIIOJIb30BATh U3YUYCHHLIC ITOHATHA

1.2

pa3inuyaTh SIBJICHHS MO OMMCAHHMIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SIBJICHUE

1.3

pacmo3HaBaTh  MNPOSBIEHUE  W3YYCHHBIX  (DU3MUECKUX  SIBICHUH B
OKpPYXKAaroIleM MHUpPE, B TOM 4Yucie (U3NYECKUE SIBICHUS B MPUPOAEC, MPH
9TOM TMEPEeBOJUTh MPAKTUYECKYI0 3a7ady B Y4eOHYIO, BBIICIATH
CYIIECTBEHHBIC CBOMCTBA (MPU3HAKK) PUINIECKUX SIBICHUI

1.4

OINUCHIBATh M3YUYEHHbIE CBOMCTBA Tel U (PU3NYECKUE SIBICHUS, UCHOJb3YS
¢u3nueckne  BEIMYUHBI, HpPU  ONMCAHUU NPABUIBHO  TPAKTOBATh
(Gu3nUecKnil CMBICT MCIIOJIb3yEeMbIX BEJIMYMH, X 0003HAYECHUS M €AMHUIIBI
(Gu3nUecKuX BEJIMYMH, HAXOIUTh (OPMYJbI, CBS3BIBAIOLIME JIAHHYIO
¢u3nUecKyr0 BEIMYMHY C JPYI'MMH BeJIMYMHAMH, CTPOUTH TIpaduku
U3yUYEHHBIX 3aBUCUMOCTEH (hU3NYECKUX BEINYUH

1.5

XapakTEepU30BaTh CBOWCTBAa Tei, (U3UYECKHUE SBICHUS U TPOIECCHI,
WCTIOJIB3ysl ~ WM3YYEHHBIE 3aKOHBI, TIPU ITOM JIaBaTh  CJOBECHYIO
(GbopMyIIMPOBKY 3aKOHA U 3alIMCHIBATh €M0 MAaTEMaTHUECKOE BhIPAXKEHUE

1.6

OOBSICHATH (PM3NYECKHE SBICHUSA, IPOIIECCHI U CBOICTBA TEJI, B TOM YHCIIE U
B KOHTEKCTE CUTYalMi IIPAaKTUKO-OPUEHTUPOBAHHOIO XapAKTePa: BBIABIATH
NPUYMHHO-CIIEJICTBEHHBIE CBS3H, CTPOUTH O00BsICHEHHE U3 | — 2 TOrHYecKux
IaroB ¢ omnopoil Ha 1 — 2 M3yYeHHBIX CBOWCTBA (DPU3MYECKUX SBICHHIA,
($u3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemate pacuéTHele 3a7adyd B | — 2 NEHCTBUS, MCNOJNb3Ys 3aKOHBI U
dopMybl, CBs3bIBaoOlIUMe (U3NYECKUE BEIMYMHBI: Ha OCHOBE aHaJn3a
YCIIOBHA 3a7laudl 3allMChIBATh KPAaTKOE YCJIOBHE, MOJCTABIATh (PU3HUECKUE
BEJIMYMHBI B (OPMYJIBI M TPOBOAUTH PACUEThl, HAXOJIUTh CIIPABOYHBIC
JaHHbIe, HEOOXOAUMBIE Il PELICHUs 3a]ad, OLEHUBATh PEATUCTUYHOCTD
HOJYYEHHOU (PU3UYECKON BEITMUUHBI

1.8

pacrno3HaBaTh MpoOJEeMbl, KOTOpPbIE MOXXHO pEIIUTh NpU OMOIIA
bu3znyecKuX METOAOB, B OMUCAHUH HCCIEAOBAaHUS BBIACIATH MPOBEPSEMOE
MpEeoNoKeHne (TUMOoTe3y), pa3inyaTh U UHTEPIPETUPOBATH MOJTYUYESHHBIH
pe3yNbTaT, HAaXOIUTh OIMMOKM B XOJ€ OMbITAa, AENaTh BBIBOABI IO €ro




pe3ynbTaram

1.9

MIPOBOJIMTH OTIBITHI ITO HAOTIOACHHUIO (PU3UICCKUX SIBICHUHN MU (PU3NICCKUX
CBOMCTB Tel: (hOpMyIIHpOBaTH NPOBEPSIEMBIC IMPEAIIOIIOKCHHS, COOHpaATh
YCTAaHOBKY W3 TPEIJIOKEHHOTO0 O0OpYAOBaHMS, 3alHMCHIBATh XOJ OIbITA U
(GbOopMyTUPOBAThH BHIBOIBI

1.10

BBIMOJIHATh TPSAMBIE H3MEPEHUS C HCIOJIb30BAaHHUEM aHAJIOTOBBIX H
UQPOBBIX MPUOOPOB, 3amHUCHIBaTh I[OKa3aHUSA MNPUOOPOB C  YUYETOM
3aJJaHHOI a0COIOTHOM MOTPEUTHOCTH U3MEPEHUH

IMPOBOANUTH UCCICAOBAHUC 3aBUCUMOCTH 0I[HOI71 (1)I/I3I/I‘IGCKOI71 BCJINMYHHBI OT
I[perﬁ C  HCIOJB30BAHUCM  IIPAMBIX HSMGPGHHﬁ, y4aCTBOBAaTh B
IIJIaHUPOBAHHUHN yqe6Hor0 HCCIICOOBaHUA, CO6I/IpaTB YCTAaHOBKY H
BBITIOJIHATE HU3MCPCHUS, CICAYSA NPCAIOKCHHOMY IUIAHY, (1)I/IKCI/Ip0BaTL
PE3yJIbTAaThL HOHy‘IGHHOfI 3aBUCUMOCTH (1)I/I3I/I‘{CCKI/IX BCINYHNH B BHAC
MMPEATIOKCHHBIX Ta6J'II/II_[ n r pa(I)I/IKOB, ACJIaTh BBIBOABI IIO PE3yJIbTaTaM
HCCICA0BaHUA

1.12

MPOBOJIUTh KOCBEHHBIE M3MEpeHUs (U3UYECKUX BEJIMYUH, CIEIyS
NPEJIOKEHHON HMHCTPYKUMHU: TPU BBINOJIHEHUH HU3MEPEHH cobupaTh
SKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY W BBIUMCIATH 3HAUYE€HHE HCKOMOM
BEJIMYMHBI

1.13

coOJIIOIaTh MpaBHiia TEXHUKH O€30MacHOCTH MpH padboTe ¢ 1abopaTOpHBIM
000opyI0BaHHEM

1.14

yKa3bplBaTh MPUHIMIBI IEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB,
XapakTepu3oBaTb NPUHIUNBI  JEHCTBUA  U3yYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C IOMOILIBIO UX OINMCAHUS, UCIIONB3Ys 3HAHUS O
CBOMCTBaX (PM3MYECKHUX SIBIECHUN U HEoOXoauMble (U3NUYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

NPUBOAWTH  TPUMEPHl  (HAXoauTh  WHPOPMANMIO O  MpUMEpax)
NPaKTUYECKOTO WCIIONBb30BaHUS (U3NYECKUX 3HAHWHA B TIOBCEIHEBHOM
JKU3HM 711 oOecrieueHrst 0€30MacHOCTH NP OOpalieHuu ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 30POBbS M COOJIIOJICHHS HOPM
9KOJIOTUYECKOTO MOBEICHUS B OKPYKAOIIEH cpelie

1.16

OCYHIECTBIIATE OTOOpP WMCTOYHHKOB HWH(pOpMAMu B ceTd HWHTEpHET B
COOTBECTCTBUU C 3aJaHHBIM ITONCKOBBIM 3anp000M, Ha OCHOBC UMCHOIIIUXCS
3H&HI/II>1 nu HyTéM Cp ABHCHUSA paanqux NCTOYHUKOB BBIACIATH
uH(OpMAINIO, KOTOpas SBISIETCS MPOTHBOPEYUBONUIM MOXKET OBITh
HEJIOCTOBEPHOU

1.17

UCIIOJIb30BaTh NPU BBIMOJHEHUH YYEOHBIX 3a/JlaHUil HAyYHOIOMYJISIPHYIO
JUTEPATypy (PU3HUYECKOTO COJCPKAHUS, CIPABOYHBIC MATEPUAIBI, PECYPCHI
CeTn I/IHTepHeT, BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBAaHUA TCKCTAa,
npeoOpazoBaHus HHGOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KpAaTKUE IHCbMEHHBIC U YCTHBIE COOOILEHHsS Ha
OCHOBE 2 — 3 MCTOYHMKOB MH(pOpMaLUU (HU3NUYECKOTO COAEPIKAaHUs, B TOM




qyucie myOJuYHO JIeNIaTh KpaTKUe COOOIIEHHsI O Pe3yJIbTaTax MPOSKTOB WIIN
y4eOHBIX HCCIEOBAaHUMN, MPU ATOM T'PAMOTHO HMCIOJIBb30BaTh H3yYCHHBIN
MOHATUUHBIN ammapar Kypca (U3UKH, CONPOBOXIATh BBICTYIICHHE
Mpe3eHTalueH

1.19

IpU BBIIOJHEHUH YYEOHBIX IPOEKTOB M HCCIENOBAHUN pacIpereisTh
00s3aHHOCTH B TpYIIIE B COOTBETCTBHUM C IIOCTAaBJIEHHBIMU 3aJayaMu,
CIEINTh 32 BBINOJHEHWEM IUIAHA JCHCTBUM, aJ€KBaTHO OLICHUBATh
COOCTBEHHBIM  BKJIAJ B  JEATEIBHOCTh  IPYyMIbl,  BBICTPAUBATh
KOMMYHHMKaTUBHOE B3aMMOJCHCTBHE, yUUTHIBAsi MHEHHE OKPYKAIOIINX

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTarTa

1.1

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI'O 00111er0 00pa3oBaHus

HCIIOJIBb30BAaTh IIOHATHUA

1.2

pa3nuyaTh SIBICHUS MO OMUCAHHMIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, JEMOHCTPUPYIOIINX TaHHOE (PU3UUECKOE SIBICHUE

1.3

pacmo3HaBaTh TPOSBICHUE  W3YYCHHBIX  (U3MUECKUX  SIBICHUH B
OKpPYXAaroIleM MHUpPE, B TOM 4ucie (U3NYECKUE SIBICHUS B MPUPOAEC, MPH
9TOM TMEPEeBOJUTh MPAKTUYECKYI0 3a7ady B Y4eOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINICCKUX SIBICHUI

1.4

OIUCHIBATh M3YUYEHHbIE CBOMCTBA Tel U (PU3NYECKUE SIBICHUS, UCHOJb3YS
¢u3nyeckne  BEIMYUHBI, NpPU  ONMCAHUU NPABUIBHO  TPAKTOBATh
(GU3MUeCKUil CMBICI MCIOJb3yEMbIX BEIMYMH, O0O3HAUYEHUS U €AMHUIIBI
¢u3MUecKuX BEIMYMH, HAXOIUTh (OPMYJbI, CBS3BIBAIOLIME JAHHYIO
¢u3MUecKyr0 BEIMYMHY C JPYI'MMH BEJIMYMHAMH, CTPOUTH TIpaduku
U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEJINUUH

1.5

XapakTEepU30BaTh CBOWCTBAa Tei, (U3UYECKUE SBICHUS U TPOIECCHI,
UCIIONB3YSl  M3YYEHHbIE 3aKOHBL, IPU 3TOM JaBaTb  CIIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3alIMCHIBATh €M0 MaTEMaTHUECKOE BhIpaKEHHE

1.6

OOBSCHATh (PU3UYECKUE MPOLECChl M CBOWCTBA TEN, B TOM 4YHCIC H B
KOHTEKCTE CUTyallui MpPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBISATH
MPUYUHHO-CJICICTBEHHBIEC CBSI3H, CTPOUTH OOBSICHEHUE U3 | — 2 JTOTUYECKUX
[IaroB C TOMOIIBID 1 — 2 HM3Y4YEHHBIX CBOWCTBA (DH3UYECKHX SIBICHUH,
(bu3HYEeCKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemate pacuéTHele 3a7adyd B 2 — 3 [JEHCTBUS, MCHOJIb3Ys 3aKOHBI U
dopMynbl, CBs3bIBaloOlIMe (U3NYECKUE BEIMUYMHBI: Ha OCHOBE aHaJM3a
YCJIOBHS 3aJa4d 3alMCBIBATH KPATKOE YCIIOBHE, BBIABIATH HENOCTATOK
JAHHBIX JUIsL pelIeHWs 3aJaud, BbIOMpaTh 3aKOHBI U (OPMYJIHI,
HeoOXonuMble JUIsl €€ pelIeHHs, NPOBOAMTH pacuéThl M CPaBHUBAThH




IMOJIY4YCHHOC 3HAUCHUC (1)I/ISI/I‘I€CKOI\/'I BCJIIMYHHBI C U3BECTHBIMH JaHHBIMU

1.8

pacno3HaBaTb MPOOJEMBI, KOTOpPbIE MOXHO pPEIIUTh MpU I[OMOILU
(u3NYECKUX METOAOB, HCIOJIb3Yysl OINMCAHHUE WCCIIEIOBAaHUS, BBIJIEISThH
IIPOBEPSIEMOE  NPEAINOIOKEHNE, OLEHHUBATh IPABHUIBHOCTh  IOPSAKA
IIPOBE/ICHMSI UCCIIEIOBAHNS, ENATh BBIBOIbI

1.9

HPOBOJUTH OMBITHI MO HAOIIONEHUIO (PU3HMUECKUX SBJICHUN WIIN (PU3UUECKUX
CBOWCTB Ten: (OpMYJHPOBATh MPOBEPSIEMbIC IMPEANOI0KECHUSA, COOMPATh
YCTAHOBKY M3 IPEJIOKEHHOTO0 O00OpYIOBaHUs, OMUCHIBATH XOJ OMbITa U
(opMyIHPOBATH BHIBO/IBI

1.10

BBITIOJIHATH MPSMbIE U3MEPECHUSI C UCIIOH30BAHUEM aHAJIOTOBBIX MPUOOPOB
W JTaTYNKOB (PU3MUYECKUX BEJIMYWH, CPAaBHUBATH PE3YJIbTAThl U3MEPECHUN C
y4€TOM 33/1aHHOI a0COIOTHOM MOTPEITHOCTH

IPOBOJNUTH HCCIEAOBAHNUE 3aBUCUMOCTU OJHOM (DU3MUECKON BETUYMHBI OT
JpPYyroi ¢  HCHOJB30BAaHUEM  MPAMBIX  HM3MEPEHUH:  IUIAHUPOBATH
UCCJIEIOBaHUE, COOMpaTh YCTAHOBKY M BBINOJHATH WU3MEPEHUs, CIELys
NpeUIOKEHHOMY  TUIaHy,  (UKCHUPOBaTh  pe3yJibTaThl  IMOJYYEHHOMH
3aBUCUMOCTH B BHJIE TAaOJIMIl U IpaUKOB, J€1aTh BBIBOJBI IO pe3yJibTaTaM
WCCIICJOBAHMUS

1.12

POBOJUTH KOCBEHHBIE W3MEPEHUS (PH3MUECKUX BEIWYHMH: IUIAHUPOBAThH
U3MEpEHUsi, COOMpaTh  OSKCIEPUMEHTAIbHYIO  YCTAaHOBKY,  CIEIys
PEJI0KEHHON UHCTPYKIIUU, U BBIYUCIISATh 3HAUEHNUE BEJIMUNHBI

1.13

COo0JTI01aTh MPaBUIa TEXHUKHA 0€30MacHOCTH MpH paboTe ¢ J1abopaTopHBIM
o0opyaoBaHuEM

1.14

XapaKTepu30BaTh NPUHLUIBI  JEHCTBUS  U3YYEHHBIX MNpHOOpOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha MX OIMCAHHWs, UCIOJIb3Ys 3HAHUA O
CBOMCTBaX  (M3MYECKUX  SBICHUM ©  HEOOXOIUMBbIE  (DU3UYECKHE
3aKOHOMEPHOCTH

1.15

pacrio3HaBaTb MPOCTBIC TEXHUYCCKUC yCTpOﬁCTBa n  HU3MCPHUTCIIBHBIC
HpI/I60pBI no CxXeMaM Hu CXEMAaTUYHBIM PHCYHKAM, COCTABJIATH CXCMbIL
ANEKTPUYECKUX  LEened ¢  MNOCHEAOBAaTEIbHBIM W NapauleIbHBIM
COCIMHEHUEM JJIEMEHTOB, pa3jinyasi YCJIOBHblE O003HAUEHUS 3IIEMEHTOB
ANEKTPUYECKUX LEen

1.16

OpUBOAUTH  NpUMEpbl  (HAXOAWTh  MHGOpMAIMIO O  [pHUMEpax)
NPaKTUYECKOTO HCIONb30BaHUS (U3NYECKUX 3HAHWA B TIOBCEIHEBHOM
KHU3HH Ui o0ecredeHrs: 0e30MacHOCTH NpU OOpalleHuu ¢ NpudopaMu H
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3A0POBbS U COOJIIOJICHUS HOPM
HKOJIOTHUECKOTO MOBEJCHHS B OKpPY KaIOLIeH cperie

1.17

OCYHIECTBIISATh MOUCK HHGOpMaluu (PU3NYECKOTO COJAEPKAHUA B CETH
HNuTepHeT, Ha OCHOBE UMEIOUIMXCA 3HAHWMM H MyTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX UCTOYHUKOB BBIJENATH WH(OPMAIIHIO, KOTOpask SBISETCS
MIPOTUBOPEUNBOM MIIH MOKET OBITh HEJOCTOBEPHOM

1.18

UCIIOJIb30BaTh MPHU BBINOJHEHUH YYEOHBIX 3a/laHuil Hay4HO-TIOMYJISPHYIO




AUTEepaTypy (pU3MUECKOro CoAep KaHUs, CIIPABOYHbIE MaTEpUalbl, PECYPChI
cetu HWHrepHer; Bnaderb MNpUEMaMH KOHCIEKTUPOBAHUSA  TEKCTa,
npeoOpazoBanus HHGOPMAIIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

cOo31aBaThb cOOCTBEHHBIE MNHUCHLMEHHBLIE U KpaTKUC YCTHBIC COO6HI€HI/I$I,
0000mast wHPOPMAIMIO U3 HECKOJBbKUX MCTOYHUKOB (DHU3UYECKOTO
COJIep’KaHusl, B TOM YHUCIIE MMyOJINYHO MPEICTaBIATh PE3yIbTaThl IPOEKTHOM
WJIM UCCIIEZIOBATENIBCKOM JIEATETLHOCTH, IPU 3TOM TPAMOTHO HCIOJIB30BATh
W3YYEHHBI TMOHATHMHBIA ammapaT Kypca (HU3HMKH, COINPOBOXKIATH
BBICTYIUICHHE MTpe3eHTalnen

1.20

OpU  BBINOJHEHUH YYEOHBIX NPOEKTOB U HCCIECIOBAHUN (U3UUIECKUX
NPOIIECCOB PACHpEneNsiTh OOS3aHHOCTH B TpyINIEe B COOTBETCTBHU C
IIOCTaBJICHHBIMM 33Ja4aMM, CICAUTH 3a BBIIIOJHEHHEM IUIAHA JCHUCTBUU U
KOpPpPEKTUPOBAaTh €ro, aJEeKBaTHO OLICHMBAaTb COOCTBEHHBI BKJIaJ B
JeATEIbHOCTh T'PYIIIBI, BBICTPANBATh KOMMYHHMKAaTUBHOE B3aMMOJIEHCTBHUE,
IPOSIBIISS TOTOBHOCTH pa3peniarb KOHMIUKTHI

9 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTaTra

1.1

HpOBepﬂeMbIe NMpeAMETHLIC PE3YJIbTAaThI OCBOCHUA OCHOBHOI
06pa30BaTeJ’le0ﬁ nmporpaMmmbl OCHOBHOI'O o01Iero Oﬁpa?.OBaHI/Iﬂ

HCIIOJIB30BaTh U3YYCHHBIC TOHATUA

1.2

pa3ian4aTh SABJICHHUA IO OIMHMCAHHUIO UX XapaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (bnanecxoe SABJICHUC

1.3

pacmo3HaBaTh ~ TPOSIBIIEHHME  HM3YYCHHBIX  (PU3MUECKUX  SIBICHUA B
OKpY’KalolleM MHUpe, B TOM 4Hclie (pU3MUECKUe SBICHHS B MPHUPOJE, MPU
TOM TMEPEeBOJUTh MPAKTUYECKYI0 3a7adyy B y4eOHYI0, BBIIEIATH
CYILLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBICHUI

1.4

OIMCHIBATh M3YUYEHHBIE CBOMCTBA Tel U (PU3NYECKUE SIBICHUS, UCHOJB3YS
¢u3uueckue  BEIMYUHBI, NPU  ONHCAHUU MPABUIBHO  TPAKTOBATh
(GU3UUECKUl CMBICIT HCIONB3yeMbIX BEIHYMH, O0O3HAYCHUS U EIHHHULIBI
¢U3NUeCKUX BEIUMYMH, HAXOIUTh (OPMYIBI, CBS3BIBAIOLINE JAHHYIO
¢u3nUecKyr0 BEIMYMHY C JPYT'MMH BEJIMYMHAMH, CTPOUTH TIpaduku
U3yUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEINIHH

1.5

XapaKTCpHU30BaATh CBOMCTBaA TCII, (1)I/ISI/I‘IGCKI/IG SABJICHUA MW IIPOLECCCHI,
HCIIOJIb3Y HN3YYCHHBIC 3aKOHBI, IIpu 9TOM JaBaTb CJIOBCCHYIO
q)OpMy.TII/IpOBKy 3dKOHa U 3aIlUCbIBATh €0 MATCMATHYCCKOC BBIPAKCHHUC

1.6

OOBSACHATh (PU3MYECKHE IPOLECChl M CBOWCTBAa TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHTyalud NpPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa: BBISABIATH
PUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 2 — 3 JIOTHYECKUX




IaroB ¢ TMOMOINIBI0 2 — 3 W3YYEHHBIX CBOWCTBA (DU3MYECKUX SIBJICHUH,
bu3nyecKux 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemarh pacu€THble 3ajayd (omuparolmuecs Ha cucremMy u3z 2 — 3
YpaBHEHHUI), UCMONb3YsI 3aKOHBI U (HOPMYIIbI, CBSA3bIBAIOLIUE (U3NYECKUE
BEJIMYMHBI: HAa OCHOBE aHallM3a YCJOBMSI 3aJaud 3allMChIBaTh KpaTKOE
yCIIOBUE, BBISABIATH HEAOCTAIOIIME WIM HU30BITOYHBIE JAaHHBIE, BHIOMpATh
3aKOHBI U (OpPMYJIbI, HEOOXOAUMBIE JJISl PEIICHUs, TPOBOJNUTH PAacUYETHl U
OLICHUBATh  PEAIUCTUYHOCTb  IIOJIyYEHHOTO  3HAYEHHUA  (PU3UUECKOU
BEJIMYMHBI

1.8

pacro3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXHO pEUIUTh IMPU [OMOIIU
(U3NYECKUX METOAOB, WCIOJB3Yysl ONHMCAHUE WCCIICIOBAHUS, BBIICISTH
MpPOBEpPSIEMOE  MPEANOJIOKEHHUEe, OLEHUBATh MPABUIBHOCTh  IMOPSAKA
MPOBEACHHUS  HMCCIICIOBAaHUS, JIeJlaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOTIOIEHUN U OTIBITOB

1.9

HPOBOJUTH OMBITHI M0 HAOIIOAEHUIO (PU3HMUECKUX SBJICHUN WM (PU3NUECKUX
CBOWCTB TeJNl: CaMOCTOATENbHO COOMpaTh YCTAaHOBKY W3 H30BITOYHOTO
HaOopa o00opy/nOBaHMs, ONKMCHIBATH XOJA OIBITAa W €ro pe3yJbTaThl,
(GbopMyIMpPOBaTH BHIBOIBI

1.10

NPOBOJUTH TP HEOOXOJAMMOCTH CEPHIO TPSMBIX HW3MEPECHUH, ONpeNesis
CpelHee 3HAa4YCHHE W3MepsieMOil BennduHbl ((POKyCHOE paccTosHUE
cobuparomieid  JMH3bI), OOOCHOBBIBaTH BBIOOpP crHocoba HW3MEpeHUus
(M3MepUTENHHOTO MPUOOpa)

MPOBOJMUTH  HCCIICIOBAHWE 3aBUCUMOCTECH (U3WYECKUX BEIUYUH C
WCIOJB30BAHUEM TPSAMBIX H3MEPEHMI: IUJIAHUPOBATH HUCCIIEIOBAHUE,
CaMOCTOSITEIbBHO ~ COOMpaTh  YCTaHOBKY, (PUKCHpOBaTh  pe3yJbTaThl
MOJIYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BHUAC TaOIUIHN
rpaduKoOB, JeIaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHUS

1.12

NPOBOJUTH KOCBEHHbIE H3MEPEHHUs (PU3MUECKUX BEIMYHMH: IUIAHUPOBATh
U3MEpPEHUs,, CcOoOMpaTh HKCHEPUMEHTAIbHYI0 YCTAaHOBKY U BBIIOJIHSATH
U3MEpPEHHUs], Clelysl NPEUIOKEHHOM WHCTPYKLMH, BBIYHUCIATH 3HAYCHUE
BEJIMYMHBI U AHAJIM3UPOBATH IOJYYEHHBIE PE3YJIBTATHI C YYETOM 3aJaHHOU
MOTPELIHOCTH U3MEPEHUIN

1.13

COo0JTI01aTh MPaBUIa TEXHUKHA 0€30MacHOCTH MpH paboTe ¢ J1abopaTopHBIM
o0opyaoBaHuEM

1.14

pa3nuyaTh OCHOBHbBIE MPU3HAKM M3YYEHHBIX (U3NYECKUX MOJEIeH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPJOE TENO, TOYEHHBIH MCTOUYHUK
CBETa, JIy4, TOHKas JINH34, IUIJAHETApHAs MOJEIIb aToMa, HYKJIIOHHAsI MOJIENb
aTOMHOTO s71pa

1.15

XapakTepu30BaTh NPUHIUNBI  JEHCTBHA  HU3YyYEHHBIX HOPUOOPOB |
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa MX OIMCAHHUs, UCIOJIb3Ys 3HAHUA O
cBOWCTBaX  (U3MYECKUX SBJICHUH ©  HeoOXomumble  (pusmueckue
3aKOHOMEPHOCTH




1.16

UCIIOJIb30BaTh CXEMbl M CXEMAaTHYHbIE PUCYHKH H3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTETHHBIX TPUOOPOB U TEXHOJOTUUECKUX MPOILIECCOB MPHU
pelleHnr  Y4eOHO-NPAaKTUYECKUX  3a/ay, ONTHYECKHE CXEeMbl s
MOCTPOCHHUS N300paKeHHI B IJIOCKOM 3epKajie U coOuparomie J1uH3e

1.17

OPUBOJUTH  NpUMEPBl  (HaXOAuUTh  MHGPOpPMALMI0O O  INPUMEPAX)
NPaKTUYECKOTO HCIOIb30BaHUS (U3NYECKUX 3HAHUA B IIOBCEIHEBHOM
KHU3HH Ui o0ecriedeHrs: 0€30MacHOCTH TpU OOpaIleHuH ¢ MpudopaMu |
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3A0POBBS M COOIIOJICHUS HOPM
9KOJIOTUYECKOT0 MTOBEICHUS B OKPYXKAIOLIEH cpeie

1.18

OCYILECTBIISATh TMOMCK HH(pOpMaNUU (PHU3HMUECKOTO COJCpPKAHUA B CETH
WntepHer, camocTosATebHO (DOpMyIUpysl MOMCKOBBIM 3ampoc, HAaXOAUTh
NYTH OMpeJeNIeHUs] JOCTOBEPHOCTH IOJyYeHHON HH(OpMaluy Ha OCHOBE
UMEIOIINXCS 3HAHUH U TOIIOJIHUTEIIbHBIX HCTOYHUKOB

1.19

UCIIONIb30BaTh MPHU BBIMIOJHEHUH yYEOHBIX 3a/laHuil Hay4HO-TIOMYJISPHYIO
aUTepaTypy (pU3MUECKOro coaepikaHus, CIIpaBOYHbIE MaTEpUalIbl, PECYPChHI
cetu HMHrepHer; BinaAeTb MNpuUEMaMH KOHCIEKTUPOBAHUSA  TEKCTa,
npeoOpazoBaHus HHGOPMAIIMU U3 OJHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.20

cOo31aBaThb coOCTBEHHBIE IMMUCHMEHHBIE U YCTHBIC COO6III€HI/I$I Ha OCHOBC
uHbOpMallMM M3 HECKOJbKUX HCTOYHHKOB (PU3MUECKOrO COJepKaHus,
nyOJIMYHO MPENCTaBIsATh Pe3yJbTaThl MPOSKTHOW WM HCCIEA0BATEIbCKOM
JEATEeIIbHOCTH, IIPU ATOM IPaMOTHO MCIIOJIb30BaTh U3y4YEHHBIN MOHATHITHBIN
anmapar HM3y4daeMoro pasziena (QU3MKU U CONPOBOXKIATH BBICTYILJICHHE
MpEe3eHTalUeH ¢ y9€TOM 0COOEHHOCTEH ayIMTOPUH CBEPCTHUKOB

1.21

OpY  BBIMOJHEHHH YYEOHBIX NPOEKTOB U HCCIECNOBAaHUN (U3UIECKUX
IPOLIECCOB paclpeAesaTh O0S3aHHOCTH B TpYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMM 33Ja4aMM, CICAUTH 3a BBIIOJHEHHEM IUIAHA JNEHUCTBUU U
KOpPpPEKTUPOBAaTh €ro, aJeKBaTHO OIIEHMBaTb COOCTBEHHBI BKJIaJ B
JEATEIbHOCTh TPYIIIBI, BBICTPANBATh KOMMYHHMKAaTUBHOE B3aMMOJICHCTBHUE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(IUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon Kon

pa3gena  djeMeHTa
®U3UKA U EE POJIb B ITIO3HAHWM OKPYXAIOIIEI'O MHUPA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

1.1

®dusmnka — Hayka o npupoje. SABineHust npupoasl. Ou3ndecKue
SIBIICHUSI: MEXaHW4YeCKHUe,  TEeIJIOBbIE,  JBJEKTPUUYECKUE,
MarHuTHbIE, CBETOBBIC, 3BYKOBbIE

@dusnueckre BeNWYUHBL. 3Mepenune (u3MUEeCKUX BEIMYHUH.

1.2 Puznueckue puOOpHI. [TorpemnocTs WU3MEPECHUM.
MexayHapoHasi CHCTEMa €AHHUI]
EctecTBeHHOHayuyHBId ~ METOA  TO3HAHWSA:  HaOIIOJCHHE,

| 13 MOCTAHOBKA HAy4YHOTO BOMNPOCA, BBIABUKECHHE THUIOTE3,

HKCHEPUMEHT 10  MpOBEpKEe  THUIIOTE3, 00BsICHEHUE
HAOII0TAEMOTO SIBIICHUS

14 Onucanve GU3NIECKUX SBICHUN C TTOMOIIBIO MOJIECH
[TpakTudeckue paboOTHI:
#HiParf##l13Mepenne pacCTOSHUM.

L5 H###Par###3mepenne o0bEMa KUAKOCTH B TBEPIIOTO Tea.

H#HH#Par###Onpenenenre pa3MepoB MaJbIX TeJ.
HiHPar##3mepenne TEMIEPATypPbl npu MTOMOLIA
JKUJIKOCTHOTO TEPMOMETPA U JATUYNKA TEMIIEPATYPBI

INEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHNU BEIIIECTBA

#H##Par##H##CTpoeHre BellecTBa: aTOMbl M MOJIEKYJIbI, HX

2.1 pasmepbl. OIBITHL, JIOKA3bIBAIOIINE JHUCKPETHOE CTPOCHHE
BEIIECTBA
#H##Par##Ht]IBrokenue yactuil BemecTtBa. CBs3b  CKOPOCTH
2.2 JIBIDKEHUS YaCTHIl C TeMIepaTypoil. bpoyHOBCkoe NBMKECHHE,
5 b dy3us
3 B3aumojieficTBIE YaCcTHI] BEIIECTBA: IPUTHKEHUE
’ OTTAJIKUBaHUE
Hi#H#Parf##ArperaTHple COCTOSIHUS BELIECTBA: CTPOCHUE T'a30B,
24 KUIKOCTEH U TBEPABIX (KpUCTANIMYECKHX) Ted. B3aumocBs3b
’ MEX/Ty CBOMCTBAMHU BEIIECTB B PA3HBIX arperaTHBIX COCTOSTHUSX
1 UX aTOMHO-MOJICKYJIIPHBIM CTPOSHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI




2.6

[IpakTrueckue pabOTHI:

###Par###Onuenka nuaMeTpa aroMa METOJOM psJioB  (C
Hcronb30BanueM pororpaduii).

HH##Par###OnpITeI O HAOMIONEHUIO TETUIOBOTO PACHIUPEHUS
ra3os.

#HH#H#Par###ONBITBI  TI0  OOHAPYXEHUI0  JCHCTBUS  CHII
MOJIEKYJISIPHOTO TPUTSKEHHS

JABWXXEHUE 1

B3AUMOJIEMICTBHUE TEJI

3.1

Mexanndeckoe IBH)KEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE
JBUKCHHE

3.2

#H##Par##H#CropocTh. CpelHsisi CKOPOCTh MPU HEPABHOMEPHOM
IBUKeHUU. Pacu€r myT U BpeMeHH JBUKCHUS

3.3

SlBnenue uHepuuu. 3aKoH MHEpLUUHU. B3aumopeiicTBue ten kak
MPUYMHA U3MEHEHHSI CKOPOCTH JBMKEHHMS Tell. Macca kak Mepa
WHEPTHOCTH TeJIa

34

#H#HPart## lmotHocTe  BemtectBa. CBsA3L  IUIOTHOCTA €
KOJIMYECTBOM MOJICKYJI B €IMHUIIE 00hEMA BEIIESCTBA

3.5

Cuita KaK XapaKTepUCTUKA B3aUMOICUCTBUS TEI

3.6

Cuna ynpyroctu u 3akoH ['yka. MI3mepeHue Cuiibl ¢ MOMOIIBIO
JMHAMOMETpa

3.7

#HHPart##SIBnenne TAroreHus U cuwia TsokecTu. Cuiia TIKECTH
Ha JApyrux miaHetax. Bec Tema. HeBecomocTs

3.8

Cuna tpenus. TpeHHe CKONBKEHUS U TpEeHUE MOoKos. TpeHue B
IIPUPOJE U TEXHUKE

3.9

#i#HPari##CroxkeHne cujl, HalpaBICHHBIX 10 OJHON IMPSIMOM.
PaBHopelicTByIOIIAsA CUIT

3.10

[IpakTuueckue padboOThI:

OmpeneneHne CKOPOCTH PaBHOMEPHOTO JBMKEHHS (IIapuka B
KHUIKOCTH, MOJIEITH AJIEKTPUICCKOTO aBTOMOOUIIS M TaK Jajiee).
Ompenenenue cpeaHel CKOPOCTH CKOJBXKEHUsS OpycKka WIH
mapuka Mo HaKJIOHHOW IJIOCKOCTH. OmnpenesieHHe MIOTHOCTH
TBEpAOro Ttena. OMBITBI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTD
pacTspkeHus (aedopManui) Npy>KUHbI OT MPUIOKEHHON CHUIIBL.
OnpIThl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh CHJIBI TpPEHUS
CKOJIbKEHUSI OT Beca Tejla W XapakTepa COMPHUKACAIOIIMXCS
IMOBEPXHOCTEN

3.11

®dusznyeckue SIBICHHUSI B npupoac: MNpuMepbl ABUKCHHA C
pa3jInYHbIMU CKOPOCTSAMU B )KMBOH U HEXHBOM npupone,
JIENCTBUE CHUIIBI TPCHUA B IPUPOJAC U TCXHUKE

3.12

TexHuueckue yCTporuCcTBa: JUHAMOMETD, OAUIUNITHUKH

JTABJIEHUE TBEPJIBIX TEJI, )KUJIKOCTEN 11 TA30B




4.1

HaBnenue TBEpmoro Tena. CmocoObl  yMEHBIICHUS |
YBEJIMUCHUS AaBIICHUS

4.2

JlaBnenue rasza. 3aBHCHUMOCTH [IaBJIEHHsS ra3za OT 00bEMma,
TeMIepaTypsl

4.3

Hepez[aqa JaBJICHUA TBépI[bIMI/I TCJIaMU, ) KUAKOCTAMU M Ira3aMH.
3axoH Ilackans. [IneBMaTHYECKHE MAlIUHbI

44

3aBHUCUMOCTH JaBJICHUS KNUOKOCTHU oT FJIy6I/IHBI.
I'uapoctatmueckuit  mapagokc. CooOmarmuecss  COCYIbI.
['unpaBnuyeckrue MeXaHU3Mbl

4.5

Atmoctepa 3emum u armocdepHoe nasieHue. I[IpuunHbI
CYIIECTBOBaHHUS ~ BO3AYIIHOH  o0Oosouku  3emmu.  OmbIT
Toppuuennu. 3aBUCUMOCTH  aTMOC(EpPHOro  JABICHHUS OT
BBICOTHI HaJl YPOBHEM MOPSI

4.6

W3mepenune  atmocdepHoro  gasneHus. [lpubopsr s
M3MEpeHus aTMOC(EepHOro 1aBIeHUs

4.7

JlelicTBue XUIKOCTHM M Ta3a Ha MOrPYKEHHOE B HUX TEJO.
Britankuparomias (apxumMeioBa) cuia. 3akoH Apxumesa

4.8

[InaBanue ten. Bo3gyxoriaBanue

4.9

[IpakTuueckue paboThI:

HccnenoBanne 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa
MOTPY>KEHHOM B  KUAKOCTh 4acTu Tena. OmnpeneneHue
BBITAJIKUBAIOLIEH CUJIBbI, JEMCTBYIOLIEH Ha TEJO, MOTPYXKEHHOE
B J)KMJAKOCTh. [IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOILIEH CUIIBL,
JEUCTBYIOLIEH Ha TEJIO B >KUJIKOCTH, OT Macchl Tena. OMbITHI,
JEMOHCTPUPYIOIIME 3aBUCHUMOCTh  BBITAIKMBAIOLIECH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B )KUIKOCTH, OT 00bEMa NOTPyKEHHOM B
JKUJIKOCTh YacTH Tella M OT IUIOTHOCTH  KUAKOCTH.
KonctpyupoBanue apeomerpa Wid KOHCTPYUPOBAHUE JIOAKU U
ONpeeIICHUE €€ rPy30I0AbEMHOCTH

4.10

®dusnueckue SBICHUS B npupoAc: BJIIMUAHHUC aTMOC(l)CpHOFO
JaBJICHHS Ha JKUBOM OpraHu3Mm, IJIaBaHUuC pBI6

4.11

Texunueckue yCTpoiicTBa: cooOmraronuecs coCy/ibl,
YCTPOUCTBO BOJOIPOBOJIA, TUIPABIMIYCCKUN MpPecc, MAaHOMETP,
OapomeTp, BBICOTOMED, MTOPIIHEBON HACOC, ApEOMETP

PABOTA, MOIIIHOCTbB, SHEPTUA

5.1 Mexanudeckas padbora

5.2 MexaHnueckas MOIIHOCTb

53 IIpocTble MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IJIOCKOCTb.
’ ITpaBui0 paBHOBECHS pbluara

5.4 [IprMmeHeHre npaBuia paBHOBECHS pblyara K 6JIOKY




«3on0T0€ mpaBwiIOo» MexaHUKU. Koadduuument monesnoro
5.5 AeiicTBUS MexaHu3MoB. IIpocTeie MexaHu3Mbl B OBITY U
TEXHUKE
5.6 [loTenuumanbHast SHEPTUU TeJa, MOJHATOTO HAJ 3eMIIEN
5.7 Kunernueckas sneprus
58 [lonnass MexaHudeckass »SHeprus. 3aKOH M3MEHEHUS W
' COXpaHEHUsI MEXaHUYECKON YHEPTUuu
[TpakTrueckue pabOTHI:
##Par###Onpenenenre  pabOTbl  CWJIBI  TPEHHS  TIpU
5.9 PaBHOMEpPHOM  JIBIDKEHMM  Te€la 1O  TOPU30HTAJIbHOMN
’ MoBepxHOCTU. VccnenoBanue ycinoBHii paBHOBECHs phluara.
N3mepenne KIIJ[ HakimoHHON I1ulockocTH. M3ydeHue 3akoHa
COXpaHEHUs1 MEXaHUYECKON SHEPTUuun
5.10 ®du3nyecKue ABJICHUS B IPUPOJE: PblUary B TeJie YeJ0BeKa
Texanueckue YCTPOKCTBA: pbryar, ITOABUKHBIN u
5.11 HETMOABMKHBIM  OJIOKM, HAKJIOHHAs IJIOCKOCTh, IIPOCTHIE
MEXaHU3MBbI B OBITY
8 KVIACC
Kon Kon
IIpoBepsiemMble 3JIeMEHTHI COIEPKAHUSA
pa3aena  3jeMeHTa
TEITJIOBBIE ABJIEHU A
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUECKOU TEOpPUH
6.1 CTpoeHus BellecTBa. Macca U pa3mepbl MoJieKyJd. OTbITHI,
' MOATBEPKIAIOIINE OCHOBHEIC IIOJIOKCHUS
MOJICKYJISIPHOKMHETHUECKON TEOPUH
6.2 Mopnenu TBEPAOTO, JKUIKOTO M Ta3000pa3HOrO COCTOSIHHIA
' BenectBa. Kpucrannuaeckue u amopgHbie Tena
63 OObsicHEeHHWE CBOWCTB Ta30B, JKHIKOCTEM W TBEPIBIX TEN Ha
6 ’ OCHOBE TOJIOKCHHUH MOJIEKYIIPHOKHHETHICCKON TCOPUH
6.4 CmaunBaHue U KallWUISIPHBIE SIBJICHUS
6.5 TernnoBoe pacuiupeHue U ckaTue
6.6 Temmnepatypa. CBs3b TeMIepaTypbl CO CKOPOCTHIO TEIJIOBOTO
' JIBU>KEHUS YaCTHILL
6.7 Buytpennsass oHeprus. CnocoObl H3MEHEHHs] BHYTpPEHHEH
' SHEPTUU: TeIUIonepeaada U COBEepIICHuE pabOThI
6.8 Buael  Temonepenauu: — TEIUIONPOBOJHOCTb,  KOHBEKIIHUS,




U3y4YeHHUe

6.9

KommuectBo TetuioThl. Y aeiapHas TEIIOEMKOCTD BEIIECTBA

6.10

TermmooOMeH W TEIUIOBOE paBHOBECHE. YPAaBHEHHE TEILJIOBOTO
OaaHca

6.11

[InaBnenne u OTBEpJEBaHHE KPUCTAUIMUYECKHX BEIICCTB.
VY nenbHas TeIuioTa IUIaBICHUS

6.12

[TapooOpazoBanne u KoHaeHcauus. Mcmapenue. Kumnenwue.
VYaenbHas TEIJI0Ta napooOpazoBaHMUsL. 3aBUCHUMOCTh
TEMIIepaTypbl KUIIEHUS OT aTMOC(EPHOro 1aBICHUS

6.13

Brnaxnocts Bo3yxa

6.14

SHGPFI/ISI TOIIJINBA. VI[CJIBHaSI TCIIOTA CTOpAaHUA

6.15

[Tpuniuner padoTel TeroBeiXx asuratenet KIIJ[ TemmoBoro
nBurarens. TeruioBble ABUraTeNd M 3alllUTa OKPYXKAroIIeH
cpenbl

6.16

3aKOH COXpaHEHUs U MPEeBPALEHUS HHEPrUM B TEIUIOBBIX
nmpoueccax

6.17

[IpakTuyeckue pabOTHI:

#H#HPar###0npITel 10 OOHApy)XEHMIO  JACMCTBHUS  CHII
MOJIEKYJISIPHOTO IPUTSKEHMUSL.

###Par####ONBIThl IO BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOU
COJIM WJIU caxapa.

#H##H#Par###ONnpIThl 110 HAOJIIOJIEHUIO TEIUIOBOTO PAaCUIMPEHUs
ra3oB, JKUJKOCTEH U TBEPJBIX TeJl.

##HPar###OnpeienieHne  TaBlIeHUS BO3yXa B OauloHE
HINPULA.

HH#Par###ONbBITEL, TEMOHCTPUPYIONINE 3aBUCUMOCTH JTaBJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHuUs WIN OXJIaKICHUSI.
H###Par#HH I IpoBepka TMIOTE3bl JIMHEHHON 3aBUCHUMOCTH JIJIMHBI
CTOJIOMKA JKUJIKOCTH B TEPMOMETPHUYECKOH TpyOKe OT
TeMIIepaTyphbl.

#iPar##HabnroneHnue n3MeHeHUs1 BHYTPEHHEH SHEPIUH Teja
B pe3yJIbTaTe TeIuIonepe1au U paboThl BHEIIHUX CHJI.
#H#HPart##lIccnenosanue SIBJICHUS TEIUI00OMEHA npu
CMEIMBaHUU XOJIOJHOM U Topsyeil BOAbI.
#A#HPar###OnpeneneHe KOJUYECTBA TEIJIOTHI, IMOIYYEHHOIO
BOJIOM TpU TEIUNIOOOMEHE C HarpeTbiM METaNTNYeCKUM
LWJIMHIPOM.

#H#HPar###OnpeneneHue yaeIbHON TEIUIOEMKOCTH BELLIECTBA.
#i#HPart##lccnenoBanue npouecca uCapeHusl.
#i#HPar###OnpeieeHre OTHOCUTENIBHOMN BIaKHOCTH BO3yXa.
#Hi#HtPar##H##Onpegenienre yaelabHOU TEIJIOTHI TUIABJICHHUS JIbJIA.

6.18

Ddusnyeckue SBICHUS B npupoac: NOBCPXHOCTHOC HATSAKCHUC U




KalUSIPHBIC SIBJICHUS B TPHPOJE, KPUCTAIUIBI B TIPUPOJIE,
n3nydenne CoiHIA, 3aMep3aHre BOJOEMOB, MOPCKUE OpH3HI;
o0pa3oBaHUe POCHI, TYMaHa, UHEs, CHeTa.

6.19

Texnuueckue YCTpOWCTBA: KaluJUIsIPBL, [IPUMEPBHI
WCITOJIB30BAaHUS KPUCTAJLIOB, KUAKOCTHBIM TEPMOMETP, AATUHUK
TEMIIEpaTypbl,  TEPMOC, CHUCTEMa  OTOIUICHUS  JIOMOB,
TUTPOMETpPBI, TCUXPOMETp, NapoBas TypOWHA, JBHUraTelb
BHYTPEHHETO CTOPaHUS.

OJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1 OnekTpuzanus Tei. JIBa poaa 3JIeKTpUYECKUX 3apsiI0B
B3aumoneiictBue  3apspkeHHbIX  Ten.  3akoH — Kynona
7.2 (3aBUCHMOCTb CHJIBI B3aUMOJICUCTBHUSl 3apsSHKEHHBIX TeJ OT
BEITUYUHBI 3aPSIIOB U PACCTOSTHUS MEXKTY TEIaMH)
OnekTpuyeckoe mnose. HanpsEHHOCTh 3JIEKTPUUECKOrO TMOJIS.
7.3 [IpyHiMn ~ cynepno3unuu — 2JIEKTpUYECKMX  mojed  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenu BJIEKTPUYECKUX 3apsI0B. DJIeMEeHTapHbIN
7.4 anekTpuueckuil 3apsan. Crpoenue aroma. I[IpoBOgHUKM U
TUDIIEKTPUKU
7.5 3aK0OH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
76 DIEKTPUYECKHM TOK. Y CIIOBUS CYIIECTBOBAHUS AIIEKTPHUUECKOTO
' TOKa. ICTOUHMKHU MOCTOSIHHOTO TOKa
77 JIeHcTBHUSL DNEKTPUYECKOTO TOKa (TEIUIOBOE, XHWMHUUYECKOE,
' MarHuTHOE). DJIEKTPUUECKUN TOK B KUJKOCTSIX U Ta3ax
7.8 Onexrpuueckas nenb. Cuia Toka. DJIEKTPUIECKOe HAPsSKEHUE
79 ConpoTuBieHne MPOBOJHUKA. YAETbHOE CONPOTHBIICHUE
' BEIllECTBA
7.10 3akon OMa aJ1s yyacTka Henu
7.11 [TocnenoBarenbHOE U NapAIJIEIBHOE COEAMHEHUE TIPOBOJHUKOB
712 PaGoTa m MOIIHOCTH AJEKTPUYECKOTO TOKa. 3akoH J[koyms —
’ Jlenua
713 DNEeKTpUUECKUe LEMU U MOTPEOUTENN INEKTPUISCKON IHEPTUU
' B ObITy. KOpOTKOE 3aMBbIKaHUE
714 [TocrossHHble ~ MarHUTHL.  B3auMopeicTBHe  MOCTOSIHHBIX
’ MarHuTOB
715 MarunuTtHoe nosie. MarauTHoe mojie 3eMJIu U €ro 3HaYeHUE [T
' JKH3HH Ha 3emite
716 OnbiT Opcrena. MarHuTHoe TOJi€ AJIEKTPUUYECKOTO TOKa.
' [IpuMeHeHue >eKTPOMarHuTOB B TEXHUKE
7.17 JlelicTBME€ MArHMTHOIO TIIOJII HAa IPOBOJHMK C TOKOM.




OJIEKTPOABUTATENb  IMOCTOSAHHOTO  TOKa.  lcnons3oBaHue
SJIEKTPOJIBUTATENIE B TEXHUYECKHMX YCTPOMCTBAX MW Ha
TpaHCTIIOpTE

7.18

Onbitet @apazes. SIBneHue HIEKTPOMATHUTHON WHAYKITUH.
IIpaBuno Jlenna

7.19

OnextporeHeparop. CrnocoObl TOJIYYEHUS DIIEKTPHUYECKON
SHEPruH. DJNEKTPOCTAHIIMA HAa BO30OHOBISIEMBIX HMCTOYHHKAX
SHEPruu

7.20

[TpakTrueckue paboOTHI:

OnbIThl MO HAOMIOJEHUIO ANIEKTPU3ALUHU Tell UHAYKIUEH U TpU
COTPUKOCHOBEHHUHU.

HccnenoBanue NeHCTBUS IEKTPUUECKOTO OIS HA MIPOBOJHUKU
U TUPJICKTPUKH.

COopka u mpoBepka padOoThI NEKTPHUUECKOHN IIEMH MOCTOSIHHOTO
TOKa.

W3mepenue u peryiupoBaHue CHUIIbI TOKA.

N3mepenue u peryinupoBaHue HAMPsHKEHUS.

I/ICCJIG,Z[OBaHI/IC 3aBUCUMOCTH CHJIBI TOKa, HWAYUICTO 4YCpe3
PE3UCTOp, OT COMPOTUBICHUS PE3UCTOpAa W HAMPSHKEHUS HA
pe3ucrope.

OnpITbl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh 3JIEKTPHUUYECKOIO
COIIPpOTUBJICHHUA MPOBOJHHUKA OT Cro AJHUHBI, iomanu
MIOTIEPEYHOTO CEYCHUS U MaTepuaa.

IIpoBepka Ipasuia CIIOXKEHUS HaINpsHKECHU N npu
MIOCJIEIOBATEIbHOM COEIMHEHUH ABYX pe3ucTopoB. [IpoBepka
nmpaBuja Jjd CHJIBI TOKa IIpU MapauICIbHOM COCIUHCHHU
pesuctopoB. OmnpeneneHue pabOTHI SIEKTPUUYECKOTO TOKA,
uayumero  yepes  pesuctop.  OmpeneneHue  MOIIHOCTU
JJEKTPUYECKOTO  TOKa,  BBIAGNSIEMOM  Ha  PE3UCTOpe.
HccnenoBanne 3aBUCUMOCTH CHJIBl TOKa, MJIYIIEro 4epes
JaMIIOYKy, OT HamnpsbkeHuss Ha Heil. Omnpenenenue KIIJ]
HarpeBatensd. lccnepoBaHWe MAarHUTHOTO —B3aUMOJIEHCTBUS
MOCTOSTHHBIX ~ MarHuToB.  M3yuyeHHWe  MarHUTHOTO  MOJIs
MOCTOSTHHBIX MAarHUTOB TPU HX OOBEIWHEHUH U pa3eICHUU.
HccnenoBanue NeHCTBUS AIEKTPUYECKOTO TOKA Ha MarHUTHYIO
cTpenky. OMBITB, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI
B3aMMOJICHCTBHS KaTYIIKU C TOKOM M MarHuTa OT CHUJIbI TOKa U
HamnpaBlieHUsT TOKa B  KaTymke. V3ydeHue JedcTBuUs
MarHUTHOTO TOJIsi Ha MPOBOJIHUK ¢ TOKOM. KoHCTpyupoBanue u
uzydeHue paborel odnektponBuratens. Wsmepenue  KIIJ]
AIIEKTPOJIBUTATENILHON yCTaHOBKH. OTMBITHI MO HCCIEIOBAHUIO
ABJICHUS QJICKTpoMar HUTHOU WHAYKIWUU: HUCCIICO0OBAaHUC
W3MEHEHUH 3HaYeHU U HaIlTpaBJICHUA UHAYKIIMOHHOT'O TOKa




Ousnyeckue SBJICHUS B MPUPOJE: SJICKTPUUECKUE SIBICHUS B
atMocepe, 3IEKTPUUECTBO >KUBBIX OpPraHU3MOB, MAarHUTHOE

721 nosie 3emuid, Apeid IOIMIOCOB, POJb MAarHUTHOTO TIOJS IS
YKU3HU Ha 3emiie, MOJIIPHOE CUSTHUE
TexHuueckue  yCTpOMCTBA: JJIEKTPOCKOI,  aMIIepMETp,
BOJIBTMETP, PEOCTAT, CYETYUK IJIEKTPUYECKOM SHEpruw,
79 3JIEKTPOOCBETUTEIHHbBIE puOopHI, HarpeBaTeNbHbIE
’ AJIEKTPOTIPUOOPHI (mpuMepsI), ANEKTPUIECKUE
peIOXPaHUTENH, 3JIEKTPOMAarHur, AJIEKTPO/IBUTaTelb

IMOCTOAHHOI'O TOKa, rCHEPATOP IMOCTOSIHHOI'O TOKA

9 KJIACC
Kon
pazzen Kog anemenra [IpoBepsieMble 371IEMEHTBI COEPIKAHMS
a
MEXAHUWYECKUE SBJIEHUA

2.1 Mexanuueckoe ABumxeHue. MatepuanbHas Touka. Cucrema
oTcuéra

8.2 OTHOCUTENBHOCTh MEXaHUUYECKOTO JIBUIKEHUS

8.3 PaBHOMEpHOE MPAMOJIMHEITHOE ABUKEHHUE
#iHtPar###HepaBHOMepHOE MPSIMOJIMHEHOE JIBUYKEHUE.

8.4 CpenHsis 1 MTHOBEHHAs CKOPOCThb TeJjla MPU HEPaBHOMEPHOM
JIBUKCHUH

8.5 VYckopenue. PaBHOyCKOpEHHOE MPSMOIMHENHOE IBUKEHHE

8.6 #iHPar#t##CBoOonHoe magenue. OnbITel [ammes
#HiParf##PaBHOMEpHOE IBM)KEHHE 1O OKpyxHocTu. Ilepuon u

8 8.7 yactora oOpamienus. JluHeiiHass ©  yIyioBass CKOPOCTH.

LleHTpOoCTpEMUTENBHOE YCKOPEHHE

8.8 ITepssiii 3akoH HproToOHA

8.9 Bropoii 3akon Herotona

8.10 Tpetwnii 3akon HeroToHa

8.11 HHPar###1 [puHIuUI Cyneprno3uiuu CUII

8.12 Cuna ynpyroctu. 3akoH ['yka

213 #i#HParf##Cunia  TpeHus: Cuwia TpPEHUs CKOJIBKEHUS, CHila
TPEHUs IOKOS, APYTHUE BUIbI TPEHUS

214 H#HH#Par#H#H#Cuna TSXKECTU U 3aKOH BCEMHPHOTO TATOTCHUS.
YckopeHnue cBOOOIHOTO MaieHus

8.15 IBwxkenne maaner Bokpyr Comnma. IlepBas KocMmdeckas




cKopocTh. HeBecoMoCTh U meperpy3ku

8.16

PaBHOBecue marepuanbHON TOUKU. AOCOJIIOTHO TBEPJOE TENO

8.17

###Par#H#HPaBHoBecre TBEPAOro Tela C 3aKPEIUIEHHOM OChIO
BpaieHus. MoMeHT cuiibl. LIeHTp TsxecTH

8.18

Nmnynbce Tena. M3menenne nmmynbca. UIMImyibe Critbl

8.19

3aKOH COXpaHEHMsI UMITyJIbCa

8.20

#H#HPartH#PeakTUBHOE IBIKEHUE

8.21

Mexannyeckast paboTa U MOLTHOCTh

8.22

Pabora cun TskectH, ynpyroctu, TpeHus. CBsi3b SHEPIUU H
paboThI

8.23

HOTGHHI/I&J’IBH&H 3Hepm$1 T€JIa, IIOAHATOIO Hall HOBCpXHOCTLI—O
3emiun

8.24

IToTeHumanbHas YHEPIUs CKATON MPYKUHBI

8.25

#H##Par#H#HKunernueckas sHeprus. Teopema O KHHETHYECKOU
SHEPrUu

8.26

#HA#HPar###3aKoH COXpaHEHHs] MEXaHUYECKON YHEPIUH

8.27

[TpakTuyeckue paboTHI:

Onpenenenue cpeaHE CKOPOCTH CKOJIBKEHUS Opycka WIn
JBIDKEHUS MIapHKa MO HAKJIOHHOW TiockocTH. OrmpeneneHue
YCKOpPEHHsI Tejla TpPU PABHOYCKOPEHHOM JBIDKEHUH  I10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanne  3aBUCUMOCTH ~ IYTH OT  BPEMEHH  IIpH
PaBHOYCKOPEHHOM JIBU)KEHUU 0€3 HayaJIbHON CKOPOCTH.
[TpoBepka TUIOTE3BI: €CIHM TPU PAaBHOYCKOPEHHOM IBMKEHUH
0e3 HayalbHOW CKOPOCTH IyTH OTHOCSTCA KakK DSl HEUYETHBIX
9ucel, TO  COOTBETCTBYIOIIME  MPOMEKYTKH  BPEMEHHU
OJTMHAKOBEI.

HccnenoBanme 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKECHUS OT CHITBI
HOpMaJIbHOTO JnaBiieHus. OmnpeneneHue K03 UIIMEHTa TPEHUS
CKOJIb)KEHUSI. Omnpenenenue KECTKOCTHU MIPYKUHBI.
Onpenenenne paboOThl CHJIBI TPEHHUS TPU PABHOMEPHOM
IBUKEHUM ~ Tella [0  TOPU3OHTAJbHOW  MOBEPXHOCTH.
Omnpenenenne paboOThl CHIIBI YIIPYTOCTU MpPH MOABEME Tpy3a C
MCIOJb30BaHUEM HETOABUKHOTO U TIOJIBUKHOTO OJIOKOB

8.28

duzngeckne SABJIIEHUS B nopupoac: TMPUIMBbBI W OTJIUBEI,
JABMKXCHUC IIJIAHET ConneyHOH CUCTCMbI, pCAKTHUBHOC ABHXKCHUC
JKMBBIX OPTraHU3MOB

8.29

TexHnyeckue yCTpONCTBA: CHUAOMETP, AATYUKU IIOJIOKEHUS,
paccTOSHUA U YCKOPEHHUS], PAKETBI

MEXAHUYECKHUE KOJIEBAHWA 11 BOJIHBI

9.1

KonebGarenbHoe  nBuwkeHue. (OCHOBHBIE  XapaKTEPUCTHKHU




KOJIeOaHMil: IEPHO/I, 9acTOTa, aMIUIUTYIa

9.2

MareMaTnueckuii M TIPYXKUHHBIM MasTHUKHU. lIpeBpainenue
SHEPTUU NMPH KOJIeOaTeTbHOM JABIKECHUN

9.3

3aTyxa10H11/Ie KoJieOaHMsI. BBIHy)K,[[CHHBIe koJsieOanus. Pe3onanc

94

Mexaanueckne BOJIHBL. CBOWCTBA MEXaHMYECKHUX  BOJH.
IIponosibHbIE M TTONIEpEYHBIE BOJHBI. J[JIMHA BOJHBI U CKOPOCTh
e€ pacnpocTpaHeHus. MexaHnyecKue BOJIHBI B TBEPIOM Telle,
celiCMHUYECKHE BOJIHBI

9.5

3ByK. ['/poMKOCTh U BbICcOTa 3ByKa. OTpakeHHE 3ByKa

9.6

Wudpa3Byk u yabTpa3Byk

9.7

[TpakTiueckue paboOThI:

Omnpenenenue 4acTOThl U IEpUoAa KojaebaHuii MaTeMaTHUECKOT0
MasiTHUKA.

Omnpenenenue 4YacTOThl U Tepuoja KoJeOaHWH MpPY>KMHHOTO
MasiTHUKA

Uccnenosanue 3aBUCUMOCTH rnepuoja KOJIeOaHMit
MOJBEIIEHHOI0 K HUTH Tpy3a OT JUIMHBI HUTH. VccienoBanue
3aBUCUMOCTH I€pHosia KoJeOaHUil NMPYXKUHHOTO MasTHUKA OT
Mmacchl rpys3a. [IpoBepka He3aBUCHMMOCTH Mepuoja KojeOaHHi
rpy3a, MOABELIEHHOTO K HHUTH, OT MAaccChl Ipy3a U >KECTKOCTH
Hpy>XuHBbL. MI3Mepenne yckopeHus cBOOOIHOTO IaieHUs

9.8

@u3nyeckre SABJICHUS B MPUPOJE: BOCHPHUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHHE, CEHCMHYECKHUE BOJIHBI, I[yHAMHU,
9X0

9.9

TexHudeckue yCTporuCTBa: 3XO0JIOT, UCIIOJIB30BAHUE YIIbTPA3ByKa
B OBITY M TEXHUKE

OJIEKTPOMAT'HUTHOE ITIOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1 ONEeKTPOMarHuTHOE  MOJe.  DJEKTPOMArHUTHHIE  BOJIHBI.
' CBoiiCcTBA 2JIEKTPOMArHUTHBIX BOJTH
10.2 IIIxana >1€KTPOMarHUTHBIX BOJIH
103 DnekTpoMarHuTHas npupoja ceera. Ckopocth cBeTa. BomHoBBIE
' CBOIICTBA CBETa
10 [TpakTuyeckue paboOTHI:
104 N3ydyeHne CBOMCTB JJIEKTPOMArHUTHBIX BOJH C IOMOILIBIO
MoOMITBHOTO TenedoHa
10.5 dusnyeckre SBICHHUS B NpUpOJE: OHOJOTHYEecKoe JeiicTBHE
' BUJUMOTO, YIbTPaPHOIETOBOIO U PEHTI€HOBCKOTO U3TyUYEHH
10.6 TexHu4eckue yCTpOWCTBA: MCIOJIb30BAaHUE AJICKTPOMATHUTHBIX
' BOJIH JUIs COTOBOM CBSI3H
11 CBETOBBIE ABJIEHUA




11.1 JlyueBast moneinb cBera. IcTOUHUKY cBETa
11.2 [IpsAMosIMHETHOE pacIPOCTPAHEHUE CBETA
11.3 Ortpaxenue cBera. [nockoe 3epkano. 3aKOH OTPaKEHUS CBETA
114 [Ipenomnienune cBera. 3akoH mpesnomsieHus cBera. [lonHoe
' BHYTPEHHEE OTPaKEHHE CBETA
11.5 JIunza. Xop j1yyeil B JIMH3E
11.6 Onrtuueckas cuctema ¢oToarmapara, MUKPOCKOTIA U TeJIeCKOoTa
117 I'maz  kak  onruueckas — cucrema.  biau3opykocte U
' JATLHO30PKOCTh
118 Pasnoxxenne Oemoro cBera B cmekTp. OmnbiTel HbroToHa.
' CrnosxeHue CieKTpaJbHBIX IBETOB. Jlucmepcus cBera
[TpakTuyeckune pabOTHI:
#iPar##llccnienoBaHnue  3aBUCUMOCTH  yrja  OTPa’KE€HUs
CBETOBOTO JIy4ya OT yIJIa MMaJICHHUS.
H#H##Par###l3yuenne XxapakTepUCTUK W300paKEeHHS MpeaMeTa B
IUIOCKOM 3epKajie.
#H##Par#H#HtccnienoBaHue  3aBUCMMOCTH  yIJIa  MPEIOMIICHUSA
CBETOBOrO Jy4Ya OT yrja MaJeHUs Ha TpaHUIE «BO3AYX —
11.9 CTEKJIO».
#i##Par### lonyuenne n300pakeHUI C MTOMOIIBIO COOMpAIOIIIEH
JIUH3BI.
#i##Par###Onpenenenne GOKyCHOTO PACCTOSHUS M ONITHYECKOU
CHJIBI COOMPAIOIIEH JINH3HI.
#i#Par####OnbIThI IO Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTD.
#A#Par###ONBITBl 0 BOCIPUATUIO I[BETa NPEAMETOB IPHU HX
HAOIIO/ICHUH Yepe3 IIBETOBbIE (PHIIBTPHI
®dusnueckue sBieHus B npupoae: 3armenus ComnHia u JlyHsl,
11.10 [[BETa TeJ, ONTHYECKHe siBIeHUs B aTMmochepe (uBeT HeOba,
pedpakius, paayra, MUPax)
111 TexHuyeckue yCTpONCTBA: OYKH, IEpUCKOM, (oToammapar,
' ONTHYECKUE CBETOBOIBI
KBAHTOBBIE ABJIEHUA
121 Onbitel Pezepdopna u 1uranerapnas mojnens aroma. Mojenb
' aroma bopa
122 Hcnyckanre ©  morjiomeHue cBeta atoMoM. KBaHTHI.
. ' JIuHeyaTele CIIEKTPhI
12.3 PannoaktuBHOCTh. Anb(a, 6eTa- 1 raMma-u3Iy4eHus
124 Crtpoenue atomHoro siipa. HykimoHHast Moienb aTOMHOTO sifipa.
' N30TOnEI
12.5 PanuoaktuBHbie npeBpamnieHus. lleproa nomypacnana aTOMHBIX
' saep




SAnepHpie peaknuu. 3aKOHbI COXPAHEHHUA 3apsIOBOr0 U

12.6
MaccOBOTO YHCE
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakiuu cunTesa u nenenus saep. Mcrounuku snepruu ConHia
' U 3BE&3]1
12.9 Snepnas sHepreTtuka. J[elcTBUE paJuOaKTUBHBIX M3IyYECHUN Ha
' YKHUBBIC OPTaHU3MBI
[TpakTuyeckue paboTHI:
HabmioneHne crijioniHbIX ¥ TUHEWYAThIX CIIEKTPOB U3TYUYCHHUS.
12.10 HccnenoBaHue TPEKOB: W3MEPEHUE DSHEPIUM  YaCTHULBINIO
TOPMO3HOMY TyTH (110 (hoToTpadusim).
W3mepenue paanoakTUBHOTO (poHa
dusnueckue SIBJICHUS B pUpoe: €CTECTBEHHBIH
1211 pPalMOAaKTUBHBIA (OH, KOCMHYECKHE JYy4H, PpaJHOaKTUBHOE
' U3JTy4YeHUE NMPUPOJIHBIX MUHEPAJIOB, JIEHCTBHE PaJHMOAKTUBHBIX
M3JIyYEHUI Ha OpraHu3M 4eIoBeKa
12 TexHu4eckue yCTpOMCTBA: CHEKTPOCKON, WHIWBHYaIbHBINA

JI0O3UMETp, KaMepa Bunbscona




IMPOBEPAEMBIE HA OI'D 10 PU3UKE TPEGOBAHUA K
PE3YJBTATAM OCBOEHUWSI OCHOBHOI OBPA30OBATEJBHON
IMPOTPAMMBbBI OCHOBHOT'O OBHIETI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3y/bTaTaM 0a30BOro
YPOBHSI OCBO€HHUSI OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT' 0
o0mero oopazoBanusi Ha ocHoBe ®I'OC

[Tonnmanue ponu (U3MKKU B Hay4dHOH KapTUHE MUpa; cHOPMUPOBAHHOCTH
0a30BBIX TMPEJACTABICHUN O 3aKOHOMEPHOW CBSI3M U II03HABAEMOCTH
ABJIEHUN  TpPUPOABI, O  pPOIM  JKCIEepUMEeHTa B  (QuU3MUKe, O
cucteMooOpasyromeid ponu (U3UKM B Pa3BUTHU €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHH, 00 3BOJIONUU (PU3NYECKUX 3HAHUU M HUX pOJIU B
LETTOCTHOM €CTECTBEHHOHAYYHOW KapTUHE MHpA, O BKJIAJE POCCUUCKUX M
3apyOCKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, OOBICHEHHE TPOIECCOB
OKPY’KAaroIIero MUpa, pa3BUTUE TEXHUKU U TEXHOJIOTUN

3HaHUs O BHJAX MaTepuH (BEIIECTBO W TOJIE), O JABMKEHUU KaK CIOcoOe
CYLIECTBOBaHHMS MAaTepuH, 00 aTOMHO-MOJICKYJSIPHOH TEOPUH CTPOCHHS
BEIIEeCTBA, O (PU3MYECKON CYINTHOCTH SIBICHUH MPHUPOIBI (MEXaHUYECKHUX,
TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAaHTOBBIX); YMEHHUE pa3inyaTh SBJICHUS
[0 ONHCAaHMIO MX XapaKTEepPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIMX JaHHOE (PU3MUecKoe sBJIEHUE; YMEHHE pacro3HaBaTh
NpOSIBJICHUE HW3YYEHHBIX (U3MUECKUX SIBICHUH B OKpYKaIOIIEM MHUpE,
BBIJICIISISI X CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHU)

BJIa,[[eHI/Ie OCHOBAMH MOHSITHMHOIO amnmnapara M CHMBOJHMYCCKOI'O sA3bIKa
(I)I/I3I/IKI/I U HCIIOJIB30BAHUC HX IJId PCHICHUSA y‘-Ie6HbIX 3aga4; YMCHHC
XapaKTCPU30BaTh CBOMICTBa TCII, (1)I/I3I/I‘-ICCKI/IG ABJICHUSA W MPOLCCCHI,
HCIIOJIb3Ys Q)YHHaMCHTaJH)HI)Ie 1 OMITMPUICCKHUEC 3aKOHBI

YMeHne omnuchIiBaTh HN3YUCHHBIC CBOMCTBA Te€l U (I)I/ISI/I‘IGCKI/IC SIBJICHHA,
HCIIOJIb3YA (I)I/I3I/I‘ICCKI/IC BCJIIMYHHBI

Brnanenne ocHOBaMM METOJIOB HAYYHOTO MO3HAHHS C YYETOM COOIIOACHHS
paBuJI 6€30MaCHOT0 Tpy/ia: HaboIeHue PU3NIECKUX SBJICHUM:

YMEHHE CaMOCTOSTEIIFHO COOMPATh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY W3
JAHHOTO Habopa 00OPYAOBAHMUS 1O MHCTPYKIWH, ONUCHIBATH XOJ OIBITA H
3aIHCHIBATh €T0 PE3yJIbTaThl, (HOPMYIHPOBATH BBIBOJIBI;

IPOBEJICHUE TPSMBIX M KOCBEHHBIX H3MEpPCHHUH (H3MUCCKUX BEITHYUH:
yMEHHE  IUTAaHMPOBaTb  HM3MEPEHHUs,  CaMOCTOSTENbHO  COOMpaTh
9KCIIEPUMEHTAIBHYI0 YCTAaHOBKY IO HMHCTPYKLHMH, BBIYHCIATH 3HAYCHUE
BEJIMYMHBI M aHAJM3UPOBATH MOJTYYECHHBIE PE3YNIbTAThl C YYETOM 3a/IlaHHOM
HIOTPENIHOCTH Pe3yIbTaTOB N3MEPEHUIA;

HpoBe/IeHUE HECIIOKHBIX HKCIIEPUMEHTAIBHBIX HCCIIeI0BaHMIA;
CaMOCTOSITENIbHO COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY U HMPOBOJIUTH
UCCIICIOBAHUE 110 MHCTPYKLMH, MPEACTABIATH IMOJyYEHHbIE 3aBUCUMOCTH




bu3nYecKkux BeIWMYMH B BHjAEe TaOMUIL u rpadUKOB, YUYUTHIBATh
MOTPEIIHOCTH, JIEaTh BBIBOJIBI 110 PE3yJIbTaTaM HCCIIeIOBAHUS

[TonnmaHme XapaKTEpHBIX CBOWCTB (DPU3MYECKUX MOAEeH (MaTephaibHas
TOYKa, aOCOJIOTHO TBEPAOE TEJIO, MOJACIM CTPOCHHS Ta30B, KUJIKOCTEH U
TBEPABIX TEN, IUIAHETapHAas MOJENIb aToMa, HYKJIOHHAs MOJENb ATOMHOI'O
A1pa) 1 YMEHHUE IPUMEHSTh UX U1 00bsACHEHUS GU3NYECKUX MTPOLIECCOB

YMmeHnue o0bACHATH (PU3NUYECKHE MPOLECCH U CBOMCTBA TEJ, B TOM YUCIE U
B KOHTEKCTE CHTyallMid MPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa, B
YaCTHOCTH, BBIABIIATD MPUYIUHHO-CIICACTBCHHBIC CBA3HU n CTPOUTH
O0O0BsICHEHHE C ONOpPOM Ha HM3YYCHHBIE CBOWCTBA (DPU3MUYECKUX SIBICHUM,
¢u3nUeckre 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEIIH

YMmeHue pemath pacy€THble 3a1a4M (Ha 6a3e 2 — 3 ypaBHEHUIl), UCHIOJB3YS
3aKOHBI U (POpMyJIBI, CBA3BIBAIOIINE (PU3UYECKHE BETUYMHBI, B YAaCTHOCTH,
3alUChIBaTh KPAaTKOE YCJIOBUE 3a/auyd, BBIABJIATH HEAOCTAIOUIME IAHHBIE,
BBIOMpATh 3aKOHbI U (QOpPMyNbl, HeoOXoxuMmble sl €€ pelleHus,
UCIIOJIb30BaTh CIPAaBOYHBIE JAHHBIE, MPOBOAUTH DPACUETHI U OLICHUBATH
PEATMCTUYHOCTD MOJTYYEHHOTO 3HAUYEHUS (PU3MUYECKOW BEIIMYMHBI, YMEHUE
OTpeNeNIATh PAa3MEPHOCTh (PU3MUYECKOW BEIWYHMHBI, MOJYYEHHOH IpH
pELIeHNH 3a1a4H

Ymenue XapaKTCPHU30BaThb IMPHUHIUIIBI ,Z[GI>'ICTBI/I5I TCXHUYCCKUX YCTpOﬁCTB, B
TOM 4YHCIE OBITOBBIX HpI/I60pOB, U IIPOMBINUICHHBIX TCXHOJOIHYCCKHX
MMpOoHeCCOB 10 UX OIIMCAHHWIO, UCIIOJIb3YAd 3HAHHA O CBOMCTBaxX (1)PI3PI‘I€CKI/IX
SIBJICHUH U HCO6XO,Z[I/IMLIG (1)I/ISI/I‘I€CKI/IG 3daKOHOMCPHOCTH

10

YMeHue ucnonb3oBaTh 3HAHUS O (PU3MYECKUX SBJICHHUSIX B IOBCEIHEBHOM
KU3HU s o0ecriedyeHus: O€30MacHOCTH IMpH OOpalieHud ¢ ObITOBBIMHU
npubopaMu M TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHUS 3JI0POBBS U
COOJIIOJICHUSI HOPM DKOJIOTHMUYECKOrO TOBEICHUS B OKpYXKaloLlel cpene;
IIOHUMaHHE HEOOXOAMMOCTH IPUMEHEHUS JIOCTWKEHUH (U3UKU U
TEXHOJIOTUH [yl PallMOHAIBHOTO PHPOJIOTIOJIE30BAHMS

11

OnbIT mTOMCKa, TpeoOpa3oBaHMs M NPEACTaBICHUs  HMH(OpMAIUH
¢u3uUeckoro  coiepKaHUSA € HCIOJB30BaHHWEM  WH(POPMALMOHHO-
KOMMYHHMKAaTHBHBIX TEXHOJIOTUH; YMEHHE OLIEHUBaTh JOCTOBEPHOCTh
MOJIydeHHOW  MH(OpManMM HA  OCHOBE UMEIOIIMUXCA 3HAHWM U
JIOTIOJTHUTENIbHBIX HCTOYHHMKOB; YMEHHE HCIOJb30BaTh IPHU BBITOJIHEHUU
y4eOHBIX 3aJlaHull  HAy4YHO-TIONMYJISIPHYIO  JIUTEpaTtypy (pusmueckoro
CoJlepKaHus, CIIpaBOYHbIE MaTepuaibl, pecypchl cetu MHTepHeT; BiiajeHue
0a30BbIMU HaBbIKaMU IpeoOpa3oBaHUsg MH(OpPMALMKU U3 OJHOM 3HAKOBOM
CUCTEMBl B JIpYI'yl0; yMEHHE Cco037aBaThb COOCTBEHHbIE IMHUCHbMEHHBIE U
YCTHBIE COOOLIEHUSI HA OCHOBE MH(OPMAIK U3 HECKOJIBKUX UCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITIPOBEPAEMBbIX HA OI'D
1O ®U3UKE

K IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
ox

1 MEXAHUWYECKUE ABJIEHUA

MexaHuueckoe ABHKCHHE. MaTepI/IaHBHaH touka. CucreMa orcuéra. OTHOCUTEIBLHOCTh
JABUKCHUA

1.1

PaBHOMepHOe U HepaBHOMepHOe maBmxkeHue. CpenmHss ckopocte. Dopmyrna s
1.2 | BeUECHEHHS cpeqHEel ckopocTu: v = S/t

PaBHOMCpHOG HpHMOHHHCﬁHOC JBHMXXCHUC. 3aBHCUMOCTh KOOpAHWHATHI TE€JIa OT BpECMCHU
B CJIy4a€ paBHOMCPHOI'O HpHMOHHHCﬁHOF O IBHU)XCHHA:

1.3 X(1)=x,+ut

I'padukn 3aBUCUMOCTH OT BpeMEHH [UIsl TPOEKIHH CKOPOCTH, MPOEKIHU
repeMeneHus, IyTH, KOOPAUHATHI TP PABHOMEPHOM NPSIMOJIMHEWHOM JABUKEHUU

3aBUCUMOCTh KOOPJIMHATHI Tejla OT BPEMEHH B ClIydyae pPaBHOYCKOPEHHOTO
MPSAMOJIMHEMHOTO JBHKCHUS:

~
Sx(f} =1'.|;|: * f_ax * e
i
(DOpMy.]'IBI JJI1 IPOCKIUU TMEPEMCIICHUSA, ITIPOCKIUN CKOPOCTHU U IIPOCKIUHU YCKOPCHHA
IIp1 PaBHOYCKOPCHHOM HpHMOHHHeﬁHOM JABHIKCHHM

.

14 Iy (Uz Upx '?‘—ﬂ'_\_ '%‘

U, )= Uy T4y

-1 R
a (f)=canst,

a5 o]

vy, — Uy, =2a,s,

I'paduky 3aBUCUMOCTH OT BPEMEHH Ul MPOEKIUU YCKOPEHHsI, IPOEKIIUU CKOPOCTH,
MIPOCKIUN IIEPEMEILICHUs, KOOPAUHATHI IIPU PABHOYCKOPEHHOM IPSMOJIUHEHHOM
JBUKEHUU

CBobGonHoe mnaneHue. DopMmysbl, ONUCHIBAIOLIME CBOOOJHOE IMAJCHUE Tena 10
|5 | BepTHKamM (IBMKEHHE Tejla BHU3 WIM BBEPX OTHOCHUTENIBHO MOBEPXHOCTU 3E€MIIN).
) I'paduky 3aBHCHMOCTH OT BPEMEHHU JAJIS IPOEKLUU YCKOPEHHsI, IPOEKIIMU CKOPOCTH U

KOOPAUHATHI ITPU CBO60,I[HOM MNaacHUU TCjia IO BEPTUKAIN

CKopocTh paBHOMEPHOI'O JBMKEHUS Tela 10 OKPY>KHOCTH. HampaBiieHue ckopocTH.
1.6 | ®opmyna mid BBIUMCIEHUS CKOPOCTH Yepe3 paguyCc OKPYKHOCTH M TEPHOL
oOparieHus:




2R
T

LlenTpocTpeMurenbHOe yckopeHue. HampaBieHne HeHTpOCTPEMUTEIBHOIO YCKOPEHHS.
®dopmya 17151 BBIYUCIIEHUS YCKOPEHUS:

_n
=R
dopmyia, CBSI3bIBaIOIIAs IEPUO] U YACTOTY OOpaIIeHHUS:
V= 1
T

Macca. IImoTHOCTE BCIICCTBA. d)opMyna JJIs1 BBIYHMCJIICHUS IIJIOTHOCTH

7] P

1.8 Cuna — BexktopHas ¢puzndeckas BeandnHa. CI0KeHUEe CH

1.9 | SBnenue nnepuuu. [lepssiii 3akon HploToHa
Bropoii 3akon HerotoHa:

1.10 F=m-a
CoHanpaBJeHHOCTh BEKTOpPA YCKOPEHHMS Tejla M BEKTOpa CHIIbI, IEMCTBYIOLIEH HA TEJIO
Bzaumoneiicteue ten. Tpernii 3akoH HeroToHa:

1.11 FE—ﬂ:_Fl—Q
Tpenue 1Mokoss U TpeHUe CKoibkeHus. dopmyna ajis BBIYUCICHUS MOMAYJS CHIIbI
TPEHUSI CKOJIbKEHHUS:

112 Fgp=p-N
Hedopmarus tena. Ynpyrue u Heynpyrue aegopmaiu. 3akoH ynpyroi nedhopmanuu
(3akoH ['yka):

1.13 F=k-Al

1.14 | BcemupHoe TAroreHue. 3aKOH BCEMUPHOT'O TSATOTEHMUS:




My -Ma
E s
R
Cuia TSKECTH. YCKOpeHI/Ie CBO6OI[HOFO ImaacCHUs.

F=G-

dopmyia a7 BBIYUCICHUS CHIIBI TSDKECTH BOIM3H MoBepxHocTH 3emiu: F = mg.
JBmxenue mnaner Bokpyr CoisHua. IlepBas kocmuueckas ckopocts. HeBecomocTs 1
HeperpysKu

1.15

Nmmynbe Tena — BekTopHas (u3nvecKas BeJInIrHa.
D=mi

I/IMHYJ'IBC CHCTEMEI Tel. MI3MeHeHne HUMITYyJIbCA. I/IMHy.]IBC CHIJIBI

1.16

3aKkoH COXpPAaHCHU UMITYJIbCA IJIA SaMKHYTOI\/'I CHUCTEMBI TCJI.
p=nyUy +m, U, =const

PeaktuBHOE IBUKEHUE

1.17

Mexanunueckast pabota. @opmyia s BBIYUCICHUS PaOOThI CHIIBL:

A=Fscoso

Mexannueckas MOITHOCTb:

1.18

Kunernyeckas u noreHuuanpHas 3Heprusi. PopMyiia AJis BBIYACICHHUS] KHHETHYECKON
JHEPIruu:

2
TeopeMa o kuHeTHYeCKOU dHEpPrun. PopMysia 1 BEIYUCICHHS IOTEHIUAIBHON
SHEPIUHU Teja, OJHATOrO
Haj 3eMEi:

E_=megh
F e

1.19

MexaHudeckasi SHEPTHs:
E=E;+E p
3aKOH COXpaHEHUs1 MeXaHU4YeCcKoM 3Heprun. @opMyia Jij1sl 3aKOHA COXPAHEHUS

MEXaHUYECKOH OHCPIUr B OTCYTCTBUC CUJI TPCHUSA: E = const.
HpeBpameHI/Ie MEXaHH4YeCKOI OHCPI'UU IIPpU HAJIMYNU CHIIBI TPCHUS.

1.20

[IpocThiec MeXaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHHUKH.
Peruar. MomeHdT cuisl: M - Fl.
YcnoBre paBHOBECHS phlvara:




M, +M,; +..=0
[ToasrxHBIN 1 HeMOABIKHBIN O0510ku. KITJ] mpocThIx MEXaHM3MOB,

n= Anonesnas
‘{HIIHHEEE&H

1.21

JlaBiieHune TBEPIOTO TeNa.
dopmyiia 171 BBIYUCICHUS JaBJICHHS TBEPOTO TeNa:
F
2= g
JaBnenue ra3za. ATMOchepHOE JTaBlICHUE.
IM'uapocTtaTdeckoe 1aBlieHUE BHYTPH KHIKOCTH.
dopMyna 7151 BEIYUCIICHUS TaBJICHUS BHYTPH KUIKOCTH:

p=pgh+p_,

1.22

3akoH [Tackand. ['mapaBnuueckuii mpece

1.23

3akoH Apxumena. @opMmyia A ONpPENEICHHs BHITAIKUBAIOLIEH CUIIbI, IEHCTBYIOIIEH
HAa TeJo, NOTPYKEHHOE B KUIKOCTD WM ras3:

F_-"-_I:m. =pgV

Ycnosue nnaBanus tena. [lnaBanue CYAO0B U BO3YXOIIJIaBaAHUC

1.24

Mexanudeckue KojieOaHusl. AMIUTUTYa, TEPUOa U yacToTa kosiebaHuid. Dopmyra,
CBSI3bIBAIOIIAS YACTOTY U MEPUOJI KoeOaHMi:

1.25

MaremMatnueckuii Y NPYXKUHHBIM ~ MasTHUKUA. [IpeBpamienue sHepruum  mpu
KoJIe0aTeIbHOM JIBUKEHUU

1.26

3aryxaromue kojaebanus. BeiHyxaeHHbie koeOanus. Pezonanc

1.27

Mexanudueckue BOJIHEL HpOI[OJ'H:HI)IC N MOIICPCYHBIC BOJIHBI. I[JII/IHa BOJIHBI 1 CKOPOCTb
pacrpoCcTpaHeHHUs BOJHBI:

h=v-T

1.28

3Byk. I'poMkocTh M BbicOTa 3BykKa. OTpa)k€HHE 3BYKOBOM BOJIHBI Ha IpaHHULE JBYX
cpen. Undpas3Byk u ynbTpasByk

1.29

IIpakmuyeckue pabomul

N3mepenue cpeqHeil INIOTHOCTH BEIIECTBA; ApXUMEIOBOM CHJIBL; JKECTKOCTH NPYKUHBL,
KO3 QHIIMEHTa TPEHUSI CKOJIbKEHHUST; pabOThI CUIIBI TPEHUS, CUJIbI YIIPYTOCTH; CpeaHEH
CKOPOCTH JBIDKEHHMsI OpyCKa IO HAaKJIOHHOW IUIOCKOCTH; YCKOpPEHHs Opycka Npu
JBIDKEHUH 10 HAKJIOHHOW  IUIOCKOCTHM; 4YacTOThl W TepHoja  KoseOaHui
MaTeMaTHYeCKOr0 MasiTHUKA; YacTOThI U MEpHoa KojJeOaHuil MPyKMHHOTO MasiTHUKA;




MOMEHTa CHWJIbI, JCHCTBYIOLIEro Ha pblYar; paboThl CUJIbl YIPYTOCTU NpPHU MOAbEME
rpy3a ¢ MOMOIIBIO HETIOABHKHOTO 0J10Ka; pabOThI CUIIBI YIPYTOCTH NP MOIbEME Ipy3a
C TIOMOIIIBIO MOABMKHOTO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXUMEI0BOM CHIIbI OT 00bEMa MOTrpy>KEHHOM YacTu Tena
U OT TUIOTHOCTH JKUJKOCTH;, HE3aBHCHUMOCTH BBITAIKHBAIOUICH CHUJIBI OT Macchl Tela;
CWJIBI TPEHUS CKOJIbKEHUSI OT CHJIBI HOPMAJIBHOTO JABJICHUS U OT POJia MOBEPXHOCTH;
CWJIbI YIPYTOCTH, BO3HHUKAIOIIEH B MpPYXUHE, OT CTENEeHU HedopMaluul MNPy KUHBI;
yCKOpeHUsi OpycCKa OT yrila HaKJIOHA HampaBIsIOLIEH; meproaa (4acToThl) KoJlebaHuu
HUTSIHOTO MasTHUKA OT JJIMHBI HUTH; Nepuoja KojJeOaHuil NpyKMHHOTO MasgTHUKA OT
Maccel Ipy3a M JKECTKOCTH IIPY)KHHBI, HCCIIEIOBAaHUE HE3aBUCUMOCTH IIEpUOJa
Kosle0aHUH HUTSHOTO MasTHHKAa OT Macchl rpysa. llpoBepka yciioBusi paBHOBECHS
peruara

Qu3suueckue A61eHUs 8 npupooe: TMPUMEPHI JBIKEHUS C Pa3IMYHBIMH CKOPOCTSIMHU B
KUBOUM U HEXKUBOU MPUPOE, NEHCTBUE CUIIBI TPEHUSI B IPUPOJIE U TEXHUKE, PUIUBBI U
OTJIUBBI, JBUXKeHHE IaHeT CONHEYHON CHCTEMbl, PEaKTHBHOE JABM)KCHHUE MKHUBBIX

1.30 OpPraHU3MOB, pblUaru B TeJi€ YEJIOBEKa, BIUSHHE aTMOC(EPHOro NaBJIEHUS Ha *KUBOMH
OpraHu3M, IUIaBaHUE pPbIO, BOCHPHUATHE 3BYKOB JKMBOTHBIMHU, 3E€MJICTPSICEHHUE,
ceificMu4ecKkue BOJHBI, LIyHAMH, 3X0
Texnuueckue ycmpoiicmea: CIAJOMETpP, JaTYUKU IOJIOKEHMs, pPACCTOSHUSA U
YCKOpEHHUs1, AMHAMOMETP, NOIINITHUKY, PAKeThl, pbluar, MOJBUKHbIN M HENOIBUKHBIN

1.31 | Oyokm, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC MEXAHU3MBI B OBITY, COOOIIAIOIINECS COCY/IbI,
YCTPOMCTBO BOAOIPOBOJIA, THAPABIMUYECKUI IIpecc, MaHOMETpP, OGaApOMeETp, BEICOTOMED,
MOPIHEBOM HACOC, apEOMETP, IXO0JIOT, UCIIOIb30BaHUE YIIBTPAa3BYKa B ObITY M TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE TOJOXEHUS MOJIEKYJISIPHO-KHHETUYECKONH TEOPUM CTPOEHUS BEIIECTBA.

2.1 Mopnenn  TBEpAOro, KMIKOIO M Ta3000pa3HOTO  COCTOSIHMM  BELIECTBA.
Kpucrannuueckue u aMmoppHbIe Tena

59 JIBrkeHue yacTull BemiecTBa. CBs3b CKOPOCTH JBM)KEHHUS YACTHUI] C TEMIIEPATYpPOM.

' bpoyHoBckoe aBmxkeHue, tuddys3us

2.3 | CmauMBaHME U KallWUIPHBIE SBJICHUS

2.4 | TennoBoe paclIUpEeHUE U CKATUE

2.5 TennmoBoe paBHOBECHE

26 Buytpennss sneprusi. Pabota u Temonepenaya kak cnocoObl H3MEHEHUSI BHYTPEHHEH

’ SHEPrUH

2.7 | Bwugsl Teronepeaaun: TEIUIONPOBOAHOCTb, KOHBEKIIMS, U3Ty4EHUE
Harpeanue u oxnaxaenue ten. KonnuecTBo TEIUIOTHL. Y ieibHAas TEMJI0EMKOCTB!

28 O=cm(t,—t,)
3aKOH COXpaHEHUs HEPTUH B TEIUIOBBIX Mpolieccax. Y paBHEHHE TEIJIOBOTo OanaHca:

2.9 QI_QE PR

2.10 | Hcnapenue u xoHjeHcalys. M3MeHeHne BHYTPEHHENW SHEPIUHM B NPOIECCE UCTIAPEHUS




1 KoHJeHcanuu. Kunenue sxunkoctu. Y aenbpHas TerioTa napooopasoanusi: L = Q/m

2.11 | BnaxHocTs BO3IyXxa
[InaBnenue m kpucrammzauusa. V3MeHeHrne BHYTpEHHEH SHEPruu IMpHu IUIaBICHUU U
KpUCTAJUTM3aLUU. Y JeNbHAas TEIUI0Ta IIaBICHUS:
2.12 0
A==
m
)13 BHyTpeHnHsst sHeprusi cropanusi TOIUIMBA. Y IeJbHAs TEIJIOTa CTOpaHUsl TOIUIMBA: ¢ =
' O/m
2.14 | Tlpunmunst paboTsl TerwmoBsix apurateneid. KI1/I TermmoBoro asurarens
Ipaxmuueckue pabomul
N3mepenne yaenpbHOM TEIUIOEMKOCTH METAUIMYECKOTO IWJIMHJIpA; KOJIMYEeCTBa
TEIUIOTHI, MOJIYYEHHOTO BOAOW KOMHATHOW TemmepaTypbl (UKCUPOBAHHOW Macchl, B
5 15| XOTOPYIO omymieH HarpeTblii MWIMHJIP; KOJIWYECTBA TEIUIOTHI, OTJAAHHOIO HArpeThbIM
' HUJIUHAPOM, TOCII€ ONMYCKAaHUs €ro B BOJY KOMHATHOM TeMIEpaTypbl; OTHOCUTEIbHOU
BJIQYKHOCTH BO3/yXa; YACJIbHOW TEIUIOTHI IJIaBJIeHUs Jpaa. VMccnenoBanue n3MeHeHus
TEMIEpaTypbl BOJBI TPHU PA3NMMYHBIX YCIOBUSAX; SBJICHHUS TeEIUIOOOMEHa Tpu
CMEUIMBAaHUU XOJIOAHOW U TOpsiuel BOJBL; Mpoliecca UCTIApEHUS
Qu3suueckue a61eHUs 8 npupode.: TOBEPXHOCTHOE HATSXKEHUE U KaNWUISPHbIE SBJICHUS
2.16 | B mpupoae, KpHCTALIBI B Tpupoze, uziaydeHue CoJlHIIA, 3aMep3aHHe BOJIOEMOB,
Mopckue 6pu3bl; 00pazoBaHUe pOCHl, TyMaHa, WHes, CHera
Texnuueckue ycmpoticmea: KanWUISAPBl, TMPUMEPHl HCIOJIB30BAHUS KPUCTAIIIOB,
2.17 | KUIKOCTHBIM TEPMOMETp, JATUYUK TEMIEPATYPhl, TEPMOC, CHCTEMa OTOIUJICHUS JJOMOB,
TUTPOMETPHI, ICUXPOMETP, IMapoBas TypOWHa, IBUTATE]Ib BHYTPEHHETO CTOPAHUS
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 Dnektpusaius Ten. /[Ba BUa 3NeKTpUUECKUX 3apsiaoB
3.2 | BsaumopeiicTBue 3apspKeHHBIX Tell. 3akoH Kynona
3.3 | 3akoH coxpaHEHHs JIEKTPUUECKOro 3apsaa
3.4 Onektpuyeckoe  mone.  Hampsoxk€HHOCTh — siekTpuueckoro  mons.  [IpuHnun
) CYTIEPIO3UIINH IEKTPUUECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocutenn »snextpuyeckux  3apsigoB. [lelicTBUE  AJEKTPUYECKOTO MO  Ha
' ANeKTpUUecKue 3apsanl. [[pOBOAHUKY U AUDIICKTPUKHU
[TocTostHHBIN 3nekTpuyeckuii TOK. JlelcTBus snekTpuueckoro Ttoka. Cuia ToKa.
3.6 | Hampsokenue.
I=q/t, U=A4/4
37 DIEeKTPUYECKOE COTPOTUBIIEHUE. Y ACIIBHOE AIEKTPUIECKOE COMTPOTHUBIICHHE:
’ R =pl/S
3.8 | 3akon Oma mysa yyacTka anekrpudeckoit nemu: I = U/R
3.9 [TocnenoBarenbHOE COEAMHEHNE POBOTHUKOB:




I,=I,: U=U,+U,: R=R +R,

HapaJIJIGJIBHOG COCAMHCHUEC ITPOBOJHUKOB PABHOI'O COMMPOTUBJICHUS:
2 .

U =UyI=1I+I;R=

CMelranHbIe COCANHCHUS IIPOBOAHUKOB

3.10 | PaGota u MomHOCTb 3eKTpUudeckoro Toka. 4 = Ult, P = Ul
3akon Jlxxoyins — Jlenia:
3.11 0-1 2 Rt
312 OmneiT Dpcrena. MarHuTHOE 1MOJI€ NPSIMOIO MPOBOAHHUKA C TOKOM. JIMHMM MarHUTHOH
' UHIYKIMN
3.13 | MaraurtHoe nosie NOCTOSHHOIO MarHuTa. B3auMoelicTBUE OCTOSIHHBIX MarHUTOB
3.14 | [eiicTBHMEe MarHUTHOI'O MOJIsl HA POBOJIHUK C TOKOM
3.15| Omnsbitel @apazes. SABneHne 351eKTpoMarHuTHOM nHAyKuuu. Ilpasuino Jlenna
IIpakmuyeckue pabomul
W3mepenune dI€KTPUYECKOTO COIMPOTUBIICHUS PE3UCTOPA; MOIIHOCTU JJIEKTPHUYECKOIO
TOKa; pabOThI AEKTPHUUECKOrO TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, BO3HUKAIOIIETO B MPOBOJHHUKE (PE3UCTOPHI,
316 JIAMIIOYKa), OT HaNpsDKEHUS Ha KOHLAX MPOBOJHMKA; 3aBUCUMOCTH COIPOTHUBIIEHUS OT
' JUIMHBI ~ IPOBOAHMKA, IUIOIIAJM €ro IONEPEYHOr0 CEYEHHA M YIEIbHOIO
COIIPOTHBIICHUS.
IIpoBepka mpaBuna Uil DJIEKTPUYECKOTO HANPSIKEHUS IIPU  IOCIENOBATEIBHOM
COECIMHEHUM MPOBOAHMKOB; IpaBWia JUId CHJIBl JJIEKTPUYECKOTO TOKa IIpHU
napajieIbHOM COEJUHEHUH NPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue A61eHUs 6 npupode. DBIEKTpUYECKHWE SBJIEHHMs B aTMmocdepe,
3.17 | »MEeKTpUUYECTBO >KMBBIX OPraHU3MOB, MAarHUTHOE T0JiIe 3eMJIH, Aper( TMOJIFOCOB, POJb
MarHMTHOTO TI0JIS 7S )KM3HU Ha 3eMile, OJISIPHOE CUSHUE
Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIIEPMETP, BOJIBTMETpP, PEOCTAT, CUETUUK
318 ANEKTPUYECKOM  SHEpruu, DSJIEKTPOOCBETUTENbHbIE IMPUOOPHI, HarpeBaTelIbHbIE
' AIEKTPONPUOOPHl  (TIPUMEPHI), DJIEKTPUUECKHE TPEIOXPAHUTETH, IJICKTPOMArHUT,
AJIEKTPOIBUraTENb [TOCTOSHHOTO TOKA, TEHEPATOpP MOCTOSHHOTO TOKA
3.19 | DOnexrpomarHuTHbIE BOJHBL [1Ikana 371€KTPOMarHUTHBIX BOJIH
3.20 | Jlyueas mogens cBeta. [IpsimonuHeliHOE paclipoCTpaHEHHUE CBETa
3.21 | 3axon oTpaxeHnus cera. [lnockoe 3epkano
3.22 | IlpenomneHue cBera. 3aKOH NPEIOMIICHHSI CBETA
3.23 | Hucnepcus cBeta
304 JIunza. Xox myueit B muH3e. DOKycHOE paccTosiHUE JUH3bl. ONnTHYecKas CUila JIMH3bI:

D=1/F




3.25

I'ma3 xak ontuyeckas cucrema. OnTudeckue mpudopsI

Ilpakmuyeckue pabomul

HH#HPar##113MepeHne ONTHYECKOM CHITBI cOOMparoIeit JINH3bL, (POKYCHOTO pacCTOSTHHS
coOuparorield JTUH3bI (10 CBOWMCTBY PABEHCTBA Pa3MEPOB MpEAMETa W H300paKeHUs,
KOTJIa TIPeIMET PACIIOJIOKEH B IBOMHOM (poKyce), moKazaTes MPEIOMIICHHSI CTEKIIA.

326 #HiHtParf###lccnenoBanue  CBOWCTBA HM300pa)KEHMsI, IOJYYEHHOTO C  IIOMOIIBIO
coOuparomield JTUH3bI;, M3MEHEHUS (OKYCHOTO PACCTOSHHS JABYX CIIOKEHHBIX JIMH3;
3aBHCUMOCTH yTIJla TIPEIIOMJICHHsSI CBETOBOTO JIyda OT yIJIa TaJeHHUs Ha TpaHHIC
«BO3J1yX — CTEKJIO»

397 Qusuueckue senenus 6 npupooe: 3atMmeHns ConHua u JIyHbl, 1IBETa T€J, ONTUYECKHUE

' ABIICHHUS B aTMocdepe (1BeT Heba, pedpakius, paxyra, MUPax)
3.28 | Texuuueckue ycmpoticmea: 09Kd, IEPUCKOI, (GOTOAIAPAT, ONTUYECKHE CBETOBOIBI
4 KBAHTOBBIE SABJIEHUA

4.1 | PammoaxtuBHOCTbH. Anb(ha-, OeTa-, raMMa-u3inydeHus. Peakiun anbda-u O6era-pacnaga

4.2 | Omnsitel Pesepdopna mo paccesauto anbda-gactuil. [InanerapHas Moaenb aroma

4.3 | Cocras aromHOro sifpa. M3otorsl

4.4 | Ilepuon nomypacnazaa aTOMHBIX s7iep

4.5 SAnepHbie peakiuy. 3aKOHBI COXPAHEHUS 3apsIIOBOTO U MaCCOBOTO YHCE
Qusuueckue A6leHUs 8 NPUpooe: eCTECTBEHHBIM PaJUOAKTUBHBIA (OH, KOCMHUYECKUE

4.6 | nydd, paJHOAaKTUBHOE M3Iy4YECHUE MPUPOAHBIX MUHEPAJIOB, EHCTBHE PaMOAKTUBHBIX
U3TYYeHUI Ha OPraHU3M YeJIOBEKa

47 Texnuueckue ycmpoticmea: CHEKTPOCKOI, HWHAWBHUIYalbHBIM T03UMETpP, Kamepa

BI/IHLCOHa, AACPHAd SHCPreTUuKa




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

METOINYECKHUE MATEPUAJIbBI IS YAUTEJIA

HUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET






