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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 naBiaeHusi. CnocoObl yMEHbIIEHUS U YBETMUEHUS 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 aroMmoM. KBanTel. JInHeWyaTsie CIEKTPHI.

PanunoaktuBHOCTE. Asbda-, 6eTa- u ramma-uzinydenus. CTpoeHrne 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:

e l)nampuomuuecxkozo éocnumanusi:

MPOSIBJIEHUE UHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
(bu3nuecKoi HayKu;

[IEHHOCTHOE OTHOIICHUE K IOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DUZUKOB;

o 2)2parcoancKkozo u 0yxXo08HO-HPAGCHIBEHHO20 60CNUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCY>KJE€HUU OOIIECTBEHHO 3HAUYMMBIX
U 3TUYECKUX NPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JTOCTHXKEHHM
bu3uKy;

OCO3HAHHUE BAXKHOCTH MOPAIbHO-3TUUYECKUX MPUHIUIIOB B JAEATEILHOCTU
YUYE€HOTI0;

e 3)acmemuueckozo 60CHUMAHUSA:

BOCIIPUATHE ACTETUUECKUX KadyeCcTB (PM3MYECKOW HAyKU: €€ TapMOHUYHOIO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uyennocmu HaAYUHO20 NOZHAHUA:

OCO3HAHHME IIEHHOCTU (U3UYECKON HayKHM KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHUS MHUPA, OCHOBBI DPA3BUTHSA TEXHOJIOTMM, BaKHEHIIEH COCTaBISIOLIEH
KYJbTYPBbL;

OpUEHTAaIUMsl B JESATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MPEeICTaBICEHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIDL;

pa3BUTHE HAy4yHOU JIHOOO3HATENLHOCTH, WHTEpeca K HCCIEA0BATEIhCKOM
JEATEIIbHOCTH;

o 5)ppopmuposanun Kynomypel 300p06ba U IMOUUOHANLHO20 ONAZONOTIYUUA:

OCO3HAHHME LIEHHOCTH Oe30macHoro oOpa3a >KM3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU MpaBUI 0O€30MacHOTO TMOBEACHUSA Ha
TpaHCIIOPTE, Ha JOpOorax, C HJIEKTPHUUYECKUM U TEIUIOBBIM O00OpYyIOBaHHEM B
JIOMAITHUX YCIIOBUSIX;

chOpMHPOBAHHOCTh HaBbIka pedJeKcud, MpPU3HAHWE CBOEro IpaBa Ha
OIMOKY M TAKOTO e MpaBa y APYroro 4eJIOBEKa;



e 6)mpyooeozo eocnumanusa:

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)IKON02UUECKO20 60CRUMAHUA:

OpUEHTAIUsl Ha TpUMEHEeHHE (U3UYECKUX 3HAHUM JJIsI PEIICHUsS 3a7ad B
0o0JlacTU  OKpYXAalollle cpelbl, IUIAHUPOBAHUS TIOCTYNKOB M OLEHKUH UX
BO3MOYKHBIX ITOCIIEICTBUN JIJI1 OKPYKAIOILIEH CPEbI;

OCO3HaHHE TJI00AJILHOTO XapaKTepa JKOJIOTHYECKHX IMPOOJIeM M IMyTeH HX
pelieHus;

o 8)adanmayuu K uU3MEHAOUWUMCA YCII06UAM COUUAILHOU U NPUPOOHOTL
cpeowvi:

MOTPEOHOCTh BO B3aMMOJICHCTBMM TPH BBHINIOJHEHUW WCCICIOBAHUN U
MPOEKTOB (PU3UUECKOI HANTPABIEHHOCTH, OTKPHITOCTh ONBITY U 3HAHUSIM JIPYTHUX;

MOBBIIIIEHUE YPOBHA CBOEH KOMIETEHTHOCTH Uepe3 MPaKTHUYECKYIO
JIeSITETIbHOCTb;

MOTPeOHOCTh B (POPMHUPOBAHMM HOBBIX 3HAHWH, YMEHHH (POpMYIHPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTAX U SBICHUSX;

OCO3HaHue Ae(UIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00JaCTU
busuKy;

IJIAHUPOBAHUE CBOETO PAa3BUTHS B NPHOOPETEHUM HOBBIX (HU3UYECKUX
3HAHMU;

CTpPEMJIEHUE aHAJIU3UPOBATH U BBISIBISTH B3AMMOCBS3U MIPUPOJIbI, O0IIECTBA U
PKOHOMHKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DH3NUSCKUX 3HAHUIA;

OIIEHKa CBOMX JICMCTBUH C Y4Y€TOM BIHMSHMS Ha OKpPYKAIOIIYI Cpeny,
BO3MO>KHBIX TJIO0ATBHBIX MOCIIEICTBUIA.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe OCBOEHHS MpOTrpaMMbl MO (PU3MKE HA YPOBHE OCHOBHOIO
oO1ero oo6pazoBanus y o0ydaromierocs OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIIHE TO3HABATEIbHBIC YHUBEPCAIbHBIC YyIeOHbIC TCHCTBYS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIE  Y4YCOHBIC  JICUCTBUS,  PETYISTUBHBIC
YHUBEpCaIbHbIC yUeOHbIE TEUCTBUS.

Ilo3naBaTe/IbHbIEC YHUBEPCAJIbHbIC Y4eOHbIe 1eiicCTBUS
ba3oBrble 1oruyeckue qefcTBUA:
BBUIBJISITh M XapaKTEpU30BaTh CYLIECTBEHHBbIE IPU3HAKU OOBEKTOB
(s1BEHMIT), KITaCCU(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 i/t KonrpoJsbnsie | IIpakTnyeckue
NPOrpamMMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. ®usuka u eé posib B IO3HAHUHU OKPY:KAIOIIEro MUpa
1.1 dusuka — HayKa O IIpUpoJe 2
1.2 Du3nYeCcKre BEITUYNHbI 4 3
1.3 EcTecTBeHHO-Hay4YHBIN METO/I TO3HAHMS 2 1
Hroro no pazneny 8
Pasnen 2. [lepBoHavajibHbIE CBe/IeHUS] 0 CTPOEHUHU BelleCcTBA
2.1 Crtpoenue BemiecTBa 2 1
JIBMyKEeHUE M B3aMMOJICHCTBHE YaCTHII
2.2 4 2
BEILIECTBA
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 1
Hroro no pasneny 7
Pa3znen 3. /IBukeHue U B3auMoOAeCTBHE TeJl
3.1 MexaHndueckoe ABUKECHHE 10 2
32 WNuepuusi, Mmacca, MIOTHOCTh 9 1 1
33 Cuna. Bunsl cun 15 1 3
Hroro no pazneny 34

Pa3nen 4. /laBiaenne TBEPABIX TeJl, :KUAKOCTEH U ra3oB




41 Hasnenue. [lepenaya naBnenus: TBEpAbLIMU 5 )
' TeJaMHU, KHUAKOCTIMHU U Ta3aMu
4.2 JlaBneHue KuaKoCTH 6
4.3 ATMOcCdepHOe TaBIeHIE 1
44 I[el‘/JICTBIiI.e JKUIKOCTH Y ra3a Ha 12 3
MOTPY>KEHHOE B HUX TEJO
Ntoro no pazaeny 28
Paszgea 5. Pabora 1 MOITHOCTH. JHEPrus
5.1 PaboTa u MomHOCTH 6 1
5.2 [IpocTbie MexaHU3MBI 2
53 Mexanuyeckas S3Heprus 5 1
Hroro no pazgeny 19
Pa3zgea 6. [loBToOpuUTEIbHO0-000011IaK0IMIA MOAY b
6.1 [ToBTOpHUTENEHO-0000IAIOIINI MOTYJIb 6
Hroro no pazneny 6
OBUIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 102 23




8 KUIACC

KoJsmn4yecTBo 4acos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM uu¢poBbIe
Ne i/m P Konrpouabnsblie | IlpakTnyeckne (g )
NPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TeruioBble siBJIeHUS
1.1 Crtpoenue 1 cBOMCTBa BEUIECTBA 6
1.2 TemnmoBbie TPOIECCHI 33 1 6.5
Hroro no pazneny 39
Pa3nen 2. DiexkTpuyeckue 1 MAarHUTHbBIE SIBJIEHUS
21 DnexTpuuecKue 3apsaabl. 3apsKEHHBIE Tena 9 1
' U UX B3aUMOJIEUCTBHUS
2.2 [TocTOsTHHBIN 3EKTPUUECKUNA TOK 31 1 10
2.3 MarHuTHBI€ SIBICHUS 11 2 4
24 DneKTpOMarHuTHas UHAYKINS 7 1
Hroro no pazneny 58
Pa3nes 3. [loBTopuTebHO-0000111a101MIT MOYJIb
3.1 [ToBTOpPUTENBEHO-00001AI0IINH MOy b 5
Hroro no pazgeny 5
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 5 22.5




9 KUIIACC

KoJsmn4yecTBo 4acos DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (ungposbie)
Ne i/m Konrpouabnsblie | IlpakTnyeckne
NPOrpamMmblI Bcero o0pa3oBaTte/ibHbIE
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 COXPAHECHHUS 15 1
Hroro no pazneny 63
Pa3nen 2. Mexanu4veckue KoJae0aHUSL M BOJTHBI
2.1 MexaHnndeckue KojieOaHus 8 3.5
2.2 MexaHn4eckne BOJHBL. 3BYK 10 3
Hroro no pazneny 18
Pa3nen 3. DieKkTpoMarHuTHOE MoJie U 3JIEKTPOMATHUTHbIE BOJHBI
31 DNEKTPOMarHuTHOE I0JIE U 6
' 3JI€KTPOMArHUTHBIE BOJIHBI
Hroro mo pazneny 6
Pa3gen 4. CBeToBbI€ IBJICHUSA
4.1 3aKOHBI PacpOCTPAHEHHS CBETA 2
4.2 JIuH3BI U ONITUYECKUE MPUOOPHI

4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP




Hroro no pazgeny 16
Paszgea S. KBanToBbIe siBJIeHUS
5.1 Hcnyckanue u norjoneHue cBeTa aroMOM 4 1
5.2 CrpoeHue aTOMHOTrO szipa
53 S nepHblie peakuu 7
Hroro no pazgeny 16
Paspnen 6. [loBTOpUTEIbHO-000011IAK0 NI MOYJIb
6.1 MexaHnueckue siBIeHus! (OBTOPUTEHLHO- 6 3
' 0000IIAKOIIHI MOJTYJIb)
62 TennoBsie siBNEHUS (TIOBTOPUTEIHLHO- 3
' 000011Ia0ITHI MOJTYJIB)
63 DNEeKTPOMarHUTHBIE SBICHUS 3 1
' (TOBTOPUTETHHO-0000IAIOIIHI MOYJIb)
6.4 CBetoBbI€ sABIIEHUS (TIOBTOPUTEIHHO- | |
' 00000 MOYJIb)
6.5 [ToBTOpHUTENBEHO-000011aI0IINN MOTYJTb 4
Hroro no pazneny 17
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 26.5







IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHyeckue
padoThI

Jara
H3y4YeHH
s

DJIeKTPOHHbIE
nmuppoBbIe
oOpa3oBaTeJibHbIE

pecypcsl

®dusuka — Hayka o npupoze. SAsnenus
IIPUPOABI

dusznueckue SBICHU

Oduznyeckue BeIUIUHbI. Pa3MepHOCTb.
Ouznyeckue npudbopsl. [lorpenrHoctu npu
IPSIMBIX U3MEPEHUAX

Ypoxk-uccienoanue "M3mepenue
JMHEHHBIX pa3MepOB TN U MPOMEKYTKOB
BpemeHu"

JlabopaTtopHas pabota "H3mepenue
00BEMa JKUJIKOCTH U TBEpAOTO Tena'

JlabopaTtopHas padota "Ornpeznenenue
pa3mepoB MalbIX Tei1. Metos psiioB”

Meroasl Hay4yHOTO Mo3HaHus. OnucaHue
(bu3NYECKUX SABIECHUHN C TOMOIIBIO
MoJeei

VYpoxk-uccienoanue "[IpoBepka
TUIOTE3bI: 1aJbHOCTh MOJNETA apHKa,
MYUIEHHOTO0 TOPU30HTAJIbHO, TEM OOJIbIIIE,
yeM OouibliIe BbICOTA ITycKa"

Crtpoenue BemiectBa. OMBITHI,




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

21 Pemenue 3amau o reme "Pacuer cpenneit
ckopoctH"
JlaGopatopHas pabota "OnpezneneHue

22 CpeJIHEN CKOPOCTH CKOJIbKEHUS OpycKa
WJIM [IapUKa 10 HAKJIOHHOM miiockocTr"

” OTHOCUTENBHOCTH NBIKEHUS. ClOXKeHHe
CKOpPOCTEH Mpu MapaieTbHOM ABHKCHUN
[Tomyuenue u ananu3 rpaduKoB

24 3aBUCHUMOCTH IYTH ¥ CKOPOCTHU ABUKCHUS
OT BpEMEHH
Pemenue rpaduueckux 3amay no teme

25 "Mexanuka. PaBHOMepHOE
MPSIMOJIMHEMHOE IBUKEHHE"

26 SIBnenue nHepUUU. 3aKOH UHEPLUU
B3anmopencTere Ten Kak NpuynuHa

7 M3MEHEHMS CKOpOoCcTU. Macca Tena Kak
Mepa HHEPTHOCTH TeJa MPU
MOCTYIATeIILHOM JIBUKCHHUH

73 Ypok-uccnenosanue "CpaBHEeHUE Mace 110
B3aUMOJIEUCTBUIO TEN"

29 [TmoTHOCTH BelecTBa

30 JlabGopaTtopHas pabota "Onpenenenue
MJIOTHOCTH TBEPOTO Tea'"

31 Pemenue 3anay no teme "Macca tena.

ITlnotHOCTS BemiecTna"




Cwmecu u cruiaBsl. [loBepxHOCTHAS U

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

33 [TepBonauanbpHBIC CBEICHHS] 00 ATOMHO-
MOJIEKYJISIPHOM CTPOECHUHU BELIECTBA.
Mexannka"

KonTponbHas padota no teme "®usnka —

34 Hayka o npupoje. [leppoHauanbHbie
CBEZICHHsI 00 aTOMHO-MOJIEKYJISIPHOM
CTpOEHHH BellecTBa. MexaHuka"

35 Cuna. SBnenue taroreHusi. Cumna TSXKECTH

16 N3o6paxenue cun. Pemenue 3agay no
teMe "OnpeneneHue Cuibl TskecTu"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec Tena. U3mepenue cuit. [flunamometp
Ypok-uccnenosanue "Habmonenue

39 U3MEHEHUs1 CKOPOCTH NPU
B3auMoOJIecTBUU Tet"

40 Pemenue 3amau no reme "Cuiia ynpyrocTtu.
Bec Tena"

JlaboparopHas pabota "OnbITHI,

A1 JEMOHCTPHUPYIOIINE 3aBUCUMOCTh
pactspkeHus (nedopmanuu) Ipy>XKUHBI OT
IIPUIIOKEHHOU cuiIbl”

42 Cuna tpeHus

43 Crnosxenue cuil. PaBHosielicTByO1Ias cuia




Pentenue 3anad mo teme "CroKeHHE CHIIL.

44 PaBHopelicTByromas cuina"

45 Pemenue 3amaa mo teme "B3aumoneiicTBue
ten. Cuitbl B MeXaHuKe"
Pemenue 3amau no reme "Cuia TpeHus".

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

47 TPEHUS CKOJIBKEHUS OT CUJIbI IaBJICHUS U
XapakTepa COMPUKACAIOITUXCS
nosepxHocTei"”

43 Pemenue 3amgaud no reme "B3aumopeiictBue
ten. Cwiibl B MeXaHuKe"

49 KoHTponbHas pabora 1o Teme
"Bzaumoneicrtaue tea"

50 JlaBiieHue TBEPIBIX TEI

51 Ypok-akcniepumeHT "CriocoObl
olpeziesIeHus 1aBJICHUs TBEPIOTo Tea"

57 Ypok-uccienoBanue "3aBUCUMOCTh
JIaBJIEHUs ra3a oT TemrepaTypsl”

53 JlaBiaeHue KUIKOCTEH U ra30B. 3aKOH
ITackans

54 [THeBMaTHUeCKHUE yCTpOHCTBA

55 3aBHCUMOCTD JIaBJICHUS KUIKOCTH OT

[JTyOUHBI




56

['mapocratnyeckuil mapamaokc

Ypok-nipoekT "N3yuenne cooOarmmxcs

57 "
COCYy/IOB

53 VYpoxk-konpepenuus "I uapaBianueckue
MEXaHU3MbI"

59 Hcnonp3oBaHne BICOKMX JaBJICHUN B
COBPEMEHHBIX TEXHOJOTUSIX

60 Pemenne 3agau o Teme "JlaBienue
xuakoct"

61 ATMocdepa 3eMiu 1 IPUUUHBI €€
CYILLIECTBOBaHUS

2 VYpok-uccnenosanue "[IposiBienue
neicTBus aTMocepHoro AaBieHus"

63 W3mepenune atMoc(epHOro JaBiIeHHUS.
OnsiT Toppuuennu
3aBHUCHUMOCTh aTMOC(HEPHOTO AaBJICHHUS OT

64 BBICOTHI HaJl ypoBHeM Mops. [Tpubopsr s
U3MEpEHUs: aTMOC(EPHOro aBIeHUs

65 bapometp-anepoua. AtmochepHoe
JTaBJICHHUE Ha Pa3IMYHBIX BHICOTAX

66 BrirankuBaromas cuia. 3akoH Apxumena

67 Pemenue 3anay no teme "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 [InaBanue Ten
JlaGoparophas pabota "HccnenoBanue

71 3aBMCHMOCTH Beca Teja B BoJIe OT o0beMa
HOTPYKEHHOMU B )KMJIKOCTb 4acTu Tena"

72 BosznyxomiaBanue. [linaBanue cynoB

7 Penrtenue 3amau mo teMe "3akoH
Apxumena. YcioBus miaBaHus ten'
Pemenwne 3agau mo Teme "JlelicTBre

74 JKAJIKOCTH UM Ta3a Ha MOTPY>KEHHOE B HUX
Teno"
Ypok-nipoekt "KoHcTpynpoBaHue

75 apeoMeTpa WM JIOJIKU U ONpeAeIICHUE
rpy30MOaBEMHOCTH"
[ToaroroBka K KOHTPOJILHOM PabOTE MO

76 teme "JlaBineHne TBEpAbIX Tell, )KUIKOCTEN
U Ta3oB"

77 KonrtponsHas pabora o Teme "/laBnenue
TBEPJBIX TEJ, )KUIKOCTEN U ra3oB"

78 Mexanunyeckas paboTta

79 MomHocTh

20 Pemienue 3amau Ha onpeneneHue padoThl U
MOIIIHOCTH

81 PaboTa cuitbl TSXKECTH M CUITBI TPEHHUS

82 VYpok-uccienobanue "PacuéT MOLIIHOCTH,




pa3BUBAaEMOM MPHU MOBEME MO JEeCTHUILIE"

83 [IpocThie MexaHU3MBI

84 MowmeHT cuisl. [IpaBuno MOMEHTOB
JlaGoparopHas pabota "M3yueHue npaBuia

85 pblyara Juis HOJBHKHOTO U HETIOABHKHOT'O
6110K0B"

86 "3o0s0TOC MIPaBUIIO" MEXaHUKHU
Pemenue 3anay no teme "3omn0Toe

87 npasuiio Mexanuku'" / Becepoccuiickas
poBepoyHas paborta
Pemrenue 3amau mo teme "PaboTa cuitbl

88 TSDKECTH M CWITBI TpeHus" / Beepoccuiickas
IpoBepoyHas pabora

29 Ypoxk-tipoekt "lIpoexTupoBanue
NOJIMCIIACTOB C 3aJJaHHBIMU ITapaMeTpamu”
VYpoxk-konpepenuus "[Ipoctsie

90 MEXaHU3MbI B OBbITY, TEXHUKE, )KUBBIX
opranusmax”

91 KoaddummenT nose3Horo nedcTBus
IPOCTBIX MEXaHU3MOB
JlabopaTtopHas pabota "Onpenenenue

92 KII/] moaBM>KHOTO U HEITOJBUKHOTO
6510k0B"

93 Mexannyeckas sHeprus. Kunernueckas u
NOTEHLUAIbHAS SHEPTUs

94 3aKOH COXpaHEHHs MEXaHUUECKON

SHEPIUU




Ypok-3KcriepuMeHT "IKCIIEPUMEHTAIBHOE
orpeziesieHue U3MEHEHHS] KHHETHYECKOH U

95 . 1 1
MOTCHITHATHLHOM SHEPTHH MPU CKATHIBAHUHT
TeJla 10 HAaKJIOHHOM MIOCKOCTH"

96 [ToaroroBka Kk KOHTPOJILHOU padoTe 1O |
teme "Pabota u moutHOCTh. DHEprus"

97 Konrponsnas padora no teme "Pabora u 1
MOIIIHOCTb. DHeprus"

08 Pabota c TekcTamu 1o Teme 1
"Mexanudeckoe aBrxeHue"

99 Pabota ¢ Tekctamu o reme "CtpoeHue |
BerecTna"

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

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

102 Pabora ¢ Tekcramu o Teme "DHeprusi. 1

[IpocTsie MexaHU3MBbI"

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102

23




8 KUIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hata uudposbie
1/ Tema ypoka Beero Kontpoubnsbie | IIpakTnueckmue | H3y4eHH 0GpazoBaTETBHBIE
padoTshI padoThI s pecypesI
OCHOBHBIE OJIOKEHUS MOJIEKYJIIPHO-
1 KMHETUYECKOM TEOPUU U UX OIBITHBIC 1
MIOATBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEpaOro, )KUJIKOTO U |
ra3o00pa3HOro COCTOSTHUI BelllecTBa
VYpok-koubepennus "Kpucranmmueckne u
4 amopdusie Tena. ['paden. [Tomyuenune 1
HCKYCCTBEHHBIX aiMa3oB"
5 CMauuBaHue U KalWUISIPHOCTb. |
IToBepxHOCTHOE HaATsKEHUE
TemoBoe paciiupeHue U cxaTue 1
TennoBoe neuxeHue. Temmeparypa 1
TemnepaTypHbie IIKaJIbI 1
9 BuyTpeHHss sHEprus u crnocoOsl eé 1
WU3MEHEHUS
10 Bupel reruionepenaun 1
Ypok-koHpepenus "Vicnons3oBanue
11 TEIUIOBBIX CBOKCTB BEILIECTB U MATEPUAIIOB B 1
LeJsix sHeprocoepexeHus "
12 KomnuectBo Temnorsl. Y nenpHast 1




TCIINIOEMKOCTD

13

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

14

VYpaBHeHuUE TEIJIOBOro OanaHca.
TennooOMeH U TENIOBOE paBHOBECUE. 3aKOH
Hprorona—Puxmana

15

JlaboparopHas pabdota "HccrnenoBanue
SIBIIGHUS TETNIOOOMEHA MPU CMETINBAHUN
XOJIOJHOU U Topsiueit Bojabl"

16

Pemenue 3anau no teme "TemnooOMeH u
TEIUIOBOE paBHOBECHE"

17

JlabopaTopHas pabota "OnpeneneHue
KOJIMYECTBA TEIUIOTHI, ITOTYYEHHOTO BOJOU
MIPH TETUIOOOMEHE C HarpeThIM
METAUTUYECKUM HIHHAPOM"

18

[InaBneHue u oTBEpIEeBaHUE
KPUCTAJNINYECKUX BEUIECTB. Y Ie/IbHAs
TEIJIOTa IJIaBJIECHUS

19

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

20

JlaboparopHnas padora "OnpeneieHue
paTop p p
yAEJIbHOM TEIUIOTHI MJIaBJICeHUs Jibaa"

21

Ypok-uccnenosanue "CpaBHEHHE MPOLECCOB
TUTABJICHUS KPUCTAITMYECKHX Tell U
pa3MATYeHUS MIPU HarpeBaHUHU aMOP(HBIX

ten"




[TapooOpazoBaHue U KOHICHCAIHS.

22
Ucnapenue
Kunienne. Y nenpnas temiora

” napooOpa3zoBaHusi. 3aBUCUMOCTb
TEeMIIepaTypbl KUIICHHS OT aTMOC(HEPHOTO
aBIIEHUS

24 Pemenwue 3amaq mo Teme "IlapooOpazoBanue
U kunenue"
Ypok-uccrnenoBanue "OObsICHEHNE

25 3aBUCUMOCTH TEMIIEPATYPBI KUIICHUS OT 1
naBieHus"

26 HacplieHHslif 1 HEHACBILLEHHBIN Iap.
BnaxxnocTs Bo3tyxa
BraxxnocTh Bo3yXa 1 €€ u3MepeHue.

27 JlabopaTopHas pabota "OnpeneneHue 0.5
OTHOCHUTEIHLHOM BJIAXKHOCTH BO3yXa"

28 Pemenue 3agad o reMme "BraxaocTh"
Pemenne 3ana4 u aHanu3 CUTyauuii,

29 CBSI3aHHBIX C ABJICHUSMH UCIIAPEHUS U
KOHJIEHCAllNU

30 DHeprus ToIMBa. Y IeiabHas TeIioTa
cropaHus

31 [TpuHIMITBI paOOTHI TETIOBBIX JBUTATENEH

1 [TapoBast TypOuHa. JIBuraTesb BHYTPEHHETO
CropaHus

33 KII/] TermoBoro nBuTaTes

34 Pemenne 3agau o Teme "KII/] TemmoBoro




nsurareis"”

VYpok-koubepennus "TemioBsie ABUTATENN

35 Y 3aIlliTa OKPY’KaroIIeH cpesnr”

36 TenoBble NOTEPH B TEMIIOCETAX

37 3aKOH COXpaHEeHUS U MIPEBPALCHHs SHEPTUU
B MEXaHMYECKUX M TEIUIOBBIX MpoIeccax
[ToaroroBka Kk KOHTPOJIBHOM paboOTE MO TEME

38 "Tennossle sABneHus. MI3MeHeHue
arperaTHbIX COCTOSIHHMI BemecTBa"
KonTponbhas pabora no teme "Temnossie

39 ABJICHUs. VI3MEHEeHHEe arperaTHbIX
COCTOSIHUH BemecTna"

40 Dnektpusarus Teu. J{Ba poaa 3apsaoB
VYpok-uccnenosanue "Mccnenopanue

41 CIOCOOOB PA3JINYHBIX BEILECTB
HaRJIEKTPU30BbIBATHCS "

4 B3anMopeiicTBue 3apsyKEHHBIX TeJl. 3aKOH
Kynona
DnexTpuueckoe noie. Hanpsok€HHOCTD

43 aneKkTpudeckoro nojs. [Ipunmmn
CYTIEPIO3UIINH IEKTPUUECKUX TONEH

44 Hocurenu snexTprueckux 3apsiioB.
DnieMeHTapHbId 3apsia. CTpoeHue atoMa

45 3aKOH COXpaHEHUs FIEKTPUUECKOTO 3apsiaa

46 [IpoBOIHUKHU, TUINEKTPUKHU U
MOJIYTIPOBOIHUKHU

47 Ypok-koHbepeHus "IaeKTpusanms B




HOBCEIHEBHOM Xn3HN"

Pemenue 3anay no Teme "3aKoH coOXpaHEHUs

48 | 1
ANEKTPUYECKOTO 3apsaa
Dnekrpuyeckuit Tok. cTouHnku

49 1
ANEKTPUYECKOTO TOKA
VYpok-uccnenosanue "Hccnenosanue

50 JEHCTBUS STEKTPHUUECKOT0 MO Ha 1
MIPOBOJIHUKH U TUAJIEKTPUKH"

51 DJIEKTPUYECKUI TOK B METasIax 1

52 DNEeKTpUYECKUN TOK B KUIKOCTSIX U razax 1

53 DneKTpuyecKas 1erb 1

54 Cuna Toxa. AMnepmMerp 1

55 DJNIeKTpUYECKoe HampsikeHue. BoibTmeTp 1
JlabopaTtopHas pa6ora "COopka u

56 WCIIBITAaHUE HJIEKTPUUECKON LIETIH 1
IIOCTOSIHHOTO TOKA"

57 3aBUCUMOCTb CHJIbI TOKA OT HaIlPSKEHUS. |
3axon OMma U1 ydacTKa Lenu
JIaGoparophas pabota "HccnenoBanue

58 3aBUCHMOCTH CHJIBI TOKA, IPOTEKAIOIIETO 1
4yepe3 pe3nucTop, OT HapsHKEHUS Ha
pe3UCTOpE U CONMPOTHUBIICHUS pe3ucTopa”

59 DNEKTPUUECKOE CONIPOTUBIICHUE. Y IETBHOE 1
COIIPOTHUBIIEHUE

60 JlabGopaTopHas pabota "OnpeaeneHue 1
yAEIBHOTO COMPOTHUBIICHUS TPOBOAHUKA"

61 Perrenue 3amau mo teme "DIEKTPHUECKOE 1




CONPOTHUBJIEHHUE. Y IEJIbBHOE CONPOTUBIICHUE"

62

Pemrenne 3amau mo reme "3axkon Oma"

63

HOCHGI{OB&TGHBHOC U MMapaJiiCJIbHOC
COCIUHCHUS ITPOBOAHUKORB

64

JlabopartopHas padota "l[IpoBepka npaBuia
CJIOYKEHUS HaIPSHKEHUN MTPU
MIOCJIEI0BATEILHOM COE€IMHEHHUH JIBYX
pe3ucTopoB”

65

Pemrenne 3ama4d mo treme
"[TocnenoBarenbHOE U ApAIIETHHOE
COCMHEHUS TTPOBOJHUKOB"

66

JlabopaTtopHas pabota "I[IpoBepka npapuiia
JUIS CUJIBI TOKA MPH MapajieIbHOM
COCIMHEHHUH PE3UCTOPORB"

67

Pemenue 3anay Ha npuMeHeHue 3akona Oma
JUTSL pa3JIMYHOTO COCTMHEHMSI TIPOBOTHUKOB

68

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

69

Pemenue 3anau no teme "OJ1C, BHyTpeHHEE
CONPOTHUBIIEHNE UCTOYHHKA TOKa. 3aKkoH Oma
JUTsl IOJTHOM 1ernu”

70

JIaboparophas pabota "Onpenenenue I/C
Y BHYTPEHHETO CONPOTUBIICHUS HICTOUHUKA
TOKa"

71

[IpaBuna Kupxrodga

72

JlabopaTtopHas padota "I[IpoBepka mpaBuiI
Kupxroga"




73

Ypoxk-uccienoanue "M3yueHne BOJIbT-
aMIEPHBIX XapaKTePUCTUK HETMHEHHBIX
371€MEHTOB"

74

PaGora anexkrpuyeckoro Toka. MOIIHOCTh
AJIEKTPUYECKOTO TOKA

75

JlaboparopHas pabdora "Omnpenenenue
paboThI U MOLTHOCTH AJIEKTPHUUYECKOTO TOKA"

76

3akon Jxoyns-Jlenna. Ilorpedurenu
ANEKTpUYECKOro Toka. KopoTkoe 3amblkaHue

77

Ypok-koubepenius "OObsICHEHUE U
MIPUHIUI JCHCTBUS JOMAITHUX
AJIEKTPOHArPEBATEBHBIX TIPUOOPOB"

78

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TEME
"DnexkTpuueckue 3apsaabl. 3apsyKCHHBIC Tella
U UX B3auMoaeucTBus. I1ocTOSHHBIN
BJIEKTPUUECKUNA TOK"

79

KonTponbhas pabota no teme
"DnexkTpudueckue 3apsaabl. 3apsIKCHHBIEC Tella
U UX B3auMojeucTBus. I1ocTOSHHBIN
AJIEKTPUYECKUNA TOK"

80

TlocTostHHBIE MAarHUTHI. MarduTHOE IOJIe
3eMIIH 1 €ro 3HadeHue I KU3HU Ha 3eMile

81

VYpok-uccnenosanue "M3yuenne
MarHUTHOTO TOJIS TOCTOSTHHBIX MarHUTOB
pu UX 00BETUHEHNUH U Pa3/IeTICHUN.

Buszyanuzanus mosst HOCTOSHHBIX MarHuToB"

82

OmnsIT Opcrena. MarauTHoe nosue
NEKTPUYECKOTO TOKA




OnbiT AMniepa. MarHuTHOE 10JI€ KaTyILKHU C

83 TOKOM. [IpriMeHeHHe 3JIeKTPOMarHuToB B
TEXHUKE

84 Cuna AMriepa u ornpejiesieHue €
HaIpaBJICHUS

25 Pemenue 3anau o reme "Cuiia Ammnepa u
ornpezeneHue e€ HanpasieHus"
OneKTpOoABUTaTEIb IOCTOSIHHOTO TOKA.

86 Hcnonp3oBaHue 35eKTpoBUTaTenei B
TEXHUUYECKUX YCTPOICTBaX U Ha TPAHCIOPTE

87 Bcepoccuiickas nmpoBepouHas pabota

88 Bcepoccuiickas nmpoBepouHas pabota

29 JlabopaTtopHas pabota "W3yueHue aercTBus
MarHUTHOTO TI0JIs Ha MTPOBOJIHUK C TOKOM"

90 VYpoxk-konpepenuus "[Ipakrnyeckoe
IIPUMEHEHHE NIEKTpoABUraTesen"

01 JIaGopatopHas pabota "KoHcTpyupoBaHue u
u3ydeHue paboThl aeKTpoaBuraresns"”

9 JlabGopaTtopHas padora "H3zmepenne KII1]]
3JIEKTPOJBUTaTEIbHON YCTAaHOBKH"

93 OnpiTel Dapanes. 3aKOH JIEKTPOMArHUTHON
nHaykuud. [Ipasuno Jlenna
VYpok-uccrnenosanue "Mccnenopanue

94 M3MEHEHUH 3HAYEHHUs U HAIIPABIICHUS
WHIYKIIMOHHOTO TOKa"

95 Pemenue 3amau no reme "3akon

JJIEKTPOMArHUTHOM UHAYKIMU. IIpaBuio




Jlenma"

OnexrporerepaTop. CriocoOb! MOTyYeHUS

96 1
3IEKTPOIHEPT U
Ypok-koH(pepeHHs "IAEKTPOCTAHIINH Ha

97 BO300HOBJISIEMBIX HCTOYHHUKA SHEPTUH. 1
[TpoGems! 3xonoruu. TOMIMBHEIE
3JIEMEHTHI U AJIeKTpomMoomin"

08 KonrtponbHas padora "DaeKTpoMarHUTHbIE 1
siBieHUS"

99 Pabora ¢ Tekctamu o teme "TermoBsie 1
siBIeHUS"
PaboTa ¢ TekcTaMu o TeMe

100 "DnexkTpuueckue 3apsaabl. 3apsIKEHHBIEC Tella 1
U UX B3aumMmojencrtaue"

101 Pabora ¢ Texctamu no teme "IlocTossHHBIH !
AIEKTPUIECKUN TOK"

102 Pab6ota ¢ Tekcramu o TeMe "MaruuTHeie 1
SIBJICHUS M DJIEKTPOMArHuTHast MHAYKIus"

OBIIEE KOJIMYECTBO YACOB I10 102 s

[TPOTPAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacos

KonTtpoJbHbie

Bcero
padoTshI

IIpakTHyeckue
padoThI

Jara
H3y4YeHHn
s

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

Mexanuyeckoe ABuxkeHue. MarepuanbHas
Touka. CriocoObl ONucaHus
MEXAHUYECKOTO JIBUKEHUS

Cucrema orcueta. OTHOCUTEIIBHOCTD
MCXaHHUYCCKOI'O IBMKCHUA

BCKTOpHBIe BCJIMYHHBI, OIICpallku C
BCKTOpaMH, IIPOCKIHUHN BEKTOPOB

Pannyc-BekTop MaTepuaibHOM TOUYKH,
IIEpEMEILEHUE Ha IIJIOCKOCTH

PaBHOMEpHOE IPAMOIIMHEMHOE JBUKEHUE

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

HepasHoMepHOE npssMOIMHETHOE
nBrkeHue. CpeaHsisi © MTHOBEHHAs
CKOpOCTb T€Jla IIPYU HEPABHOMEPHOM
JIBHKECHUH

JlaGopaTtopHas pabora "Onpenenenue
CpelHel CKOPOCTH CKOJIbKEHHUs OpycKa
WIN JBUKCHHUS [IapHUKa 110 HAKJIOHHOM
miockocTu"

PaBHOYCKOpEHHOE MPAMOJIUHENTHOE
JIBOKEHUE. Y CKOpEHUE




10

CKopocTh PaBHOYCKOPEHHOTO
MPSMOJIMHEWHOTO NBIOKEeHMs. [ paduk
CKOPOCTH

11

Pemenue 3anay no teme "CkopocTthb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBHOKEHUS"

12

[lepemenienue npu paBHOYCKOPEHHOM
IPSIMOJIMHEMHOM JIBUKEHUU

13

JlaGopatopHas pabota "OnpezneneHue
YCKOPEHHs Tella IPH PaBHOYCKOPEHHOM
JIBWKEHUU 10 HAKJIOHHOH IIOCKOCTH"

14

Pemenue 3anay no teme "Ilepemenienue
IIPY PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM
IBIOKEHUU"

15

JlabGopaTtopHas pabora "HccnenoBanue
3aBUCHUMOCTH IyTH OT BPEMEHHU IPH
PaBHOYCKOPEHHOM JIBI)KEHUH 0e3
HayaJabHOU CKOpocTH"

16

['padmueckas uHTEpIpETALUS YCKOPEHMUS,
CKOPOCTH, IPOUIEHHOTO MyTH U
nepeMenieH s U1l MPSMOJIMHEHHOTO
JIBUKCHUS

17

Pemenue 3anay no teme "I'papuueckas
HHTEpIIpeTanys YCKOPEHUs, CKOPOCTH,
HpOI)II}IeHHOFO nyTHu U nepeMemeHHﬂ JJIA
MPSMOJMHEMHOTO JBUKEHUS"

18

Yckopenue cBo001HOTO nafeHus. OnbIThI
lanunes




Pemenue 3amad no teme "YckopeHue

19 "
CcBOOOIHOTO ITaEHU

20 JIBm>keHue Tena, OpOIIeHHOTO MO/ YIJIOM K
TOPU30HTY

71 Pemenue 3agau mo treme "JIprmkeHue tena,
OpOILIEHHOT0 MO YIJIOM K TOPU30HTY"
JlaboparopHas pabota "Hccnenoanue
JBUKEHUS TeJa, OPOILIEHHOIO MO/ YIJIOM K

22 ,0
rOpU30HTY"
Pemenue 3anad no reme "J[BrkeHue moj
NEICTBHEM YCKOPEHHUs CBOOOIHOTO

23 0
nageHus"

24 JIBr>KeHUE 110 OKPYKHOCTH

75 JInneliHas u yrioBasi CKOPOCTb, IEPUOA U
4acToTa

26 CKOpOCTb U YCKOPEHHE NPU ABUKEHUU TIO
OKPY>KHOCTH

7 Pewenue 3anau no teme "JIBuxkeHue no
OKpY>KHOCTH"
VYpok-koHpepennus "Pacrno3HaBanue u

28 npUOTIKEHHOE OMMCAHKUE PA3TMYHBIX
BUJIOB MEXaHMYECKOTO JBMKEHUS"
[ToaroToBKa K KOHTPOJIBHOM paboOTE MO

29 TeMe "MexaHnyecKoe IBIKECHUE U
CHocoObI ero onucaHus"
KonTponbhas pabota no teme

30 "MexaHn4eCcKoe ABUKEHUE U CIIOCOOBI €T

onucauug"




31

ITepBsiii 3akoH HproTOHA. BEKTOP CHIIBI

Bropoii 3akon HeroToHa.

32 PaBHOelicTBYIOIIAdA cHIla

13 Tperuii 3akoH Hetorona. Cynepnosunus
cui

34 Cuna ynpyroctu. 3akoH ['yka

35 Penrenue 3amad mo teme "Cuna
yrpyroctu"
JlabopaTtopnas padora "HccnenoBanue

16 3aBUCUMOCTH CHJIBI yIIPYTOCTH,
BO3HHKAIOIIEH B MPY>XKUHE, OT CTENIEHU
nedopmaiuu npyKuHbI"

37 Cuna tpenus. Ko duumeHt tpenuns

18 JlaboparopHas pabota "OnpeneneHue
KOX(pPUITUEHTA TPSHHSI CKOJBKECHUS"
JlaboparopHas paboTta "Hccnenoanue

39 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT
CHJIbl HOPMAJIBHOTO JIaBlieHus"

40 JIBu>KeHHe Tel M0 OKPY>KHOCTH 0]
JeCTBIEM HECKOJIBKUX CHJII

41 3axoH bepHyum n noabEMHas cuiia Kpbuia
Ypoxk-koHpepenuus "CoBpeMeHHbIE
JIeTaTeNbHbBIC alllapaThl, Cy1a Ha

42 MOJABOJHBIX KPbUIbSIX, AaHTUKPBLIO HA
CKOPOCTHBIX aBTOMOOUJISX. JIBIKEeHHE
10€3/1a Ha MarHUTHOM mojaymike"

43 Cuia TSKeCTH U 3aKOH BCEMUPHOTO




TATOTCHUSA

JIBr>KeHUe Tea BOKPYT I'PaBUTALMOHHOIO

4 ueHTpa. [lepBas kocMuyeckasi CKOpOCTb

45 HesecomocTs u nieperpy3ku

46 PaBHOBECHE MaTepHUAIBHON TOYKH.
AOGCOTIOTHO TBEPAOE TEIO

47 MowmeHnT cuibl. [IpaBuino MOMEHTOB

43 VYpok-uccnenosanue "OnpeneneHue
LEHTpa TSHKECTU Pa3IMYHbIX Ten"
Nmnynec Tena. I3mMeneHne uMinyisca.

49 HNmMnynec cunsl. YIpyroe u Heynpyroe
B3aMMO/ICHCTBUE

50 3aKOHBI U3MEHEHUS U COXPAHEHUS
UMITyJIbCa

51 PeakTuBHOE NBMKEHNE
Pemenue 3aay no treme "3akoH

52 COXpaHEHUs UMIyJibca. PeakTuBHOE
nBkeHne"

53 Mexannueckasi paboTa U MOIITHOCTb

54 PaGota cuIibl TSKECTH, CUITBI YIIPYTOCTH U
CHUJIBI TPEHUS
JlaGopatopHas pabota "OnpezneneHue

55 paboTHI CHIIBI TPEHUS TP PABHOMEPHOM
JBUKEHUHU TeJa MO TOPU30HTAIBHOMN
HIOBEPXHOCTH"

56 CBs13b HEpruu U paboTh

57 JIaGopatopHas pabora "OnpeneneHne




paboThI CUJIBI YIIPYTOCTH MIPH MOABEME

T'py3a C UCIIOJIBb30BAHUEM HEIIOABUIKHOT'O K

[IOABMKHOTO OJIOKOB"

58

[TorenumanpHas sHEPTU

59

Kunernueckas sneprus. Teopema o
KMHETUYECKOU dJHEPIUU

60

3aKOH U3MECHEHHS U COXPAaHCHUA
MEXaHUYECKOMH SHEpPTHUn

61

Penrenue 3amau mo teMe "3aKOHEI
W3MCHEHUS U COXpPaHEHUS MEXaHUYCCKOMN
sHeprun"

62

[ToaroToBKa K KOHTPOJIHHOM paboOTE MO
TeMme ""B3anMoneiicTBre TeNn. 3aKOHEI
coxpaHeHus"

63

KonTponbhas pabota no teme
"B3aumMopeiicTBue Tei. 3aKOHbI
coxpaHeHus"

64

KonebarensHoe npuxenne. OCHOBHBIE
XapaKTePUCTUKHU KOJICOaHW: TepHoJ,
4acToTa, aMIUTUTYAa

65

MareMaTU4ecKuil U NPy>KUHHBINA
MmasTHUKU. JlabopaTopHas pabora
"UccnenoBanue 3aBUCUMOCTH MEPUOIA

KoJIeOaHMil rpy3a HA HUTH OT JUIMHBI HUTH"

0.5

66

JlaGoparophas pabota "HccnenoBanue
3aBHCUMOCTH NE€pHO/a KOJIeOaHu i
NpPY>KUHHOTO MasiTHUKA OT Macchl rpy3a’

67

FapMOHI/I‘leCKI/IC KoJIeOaHMs




68

JlabopaTtopHas pabora "M3mepenue
YCKOpEHHsI CBOOOTHOTO TafeHus"

69

3aryxaromue Koyuebanus. BelHyX1eHHbIE
KoJicOanus. Pe3onanc

70

[IpeBpanienue 3Hepruu npu
K0JIe0aTeIbHOM IBIKEHUHU

71

VYpok-uccnenosanue "IIposepka
HE3aBUCHMOCTH NeproJia KojaeOaHHit
rpy3a, HOJABELIEHHOT'O K JIEHTE, OT MaccChl

rpysa"

72

MexaHn4deckne BOJIHEBL: IIpOOOJBbHBIC U
IIOIICPCUYHBIC

73

CBoiicTBa MEXaHMYECKUX BOJIH. JlTrHa
BOJIHBI U CKOPOCTh €€ pacrpoCTpaHeHUS

74

Ypok-uccnenosanue "Habmronenue
uHTepdepeHH U TUPPAKIIU BOJIH HA
ITOBEPXHOCTH BOABI"

75

VYpoxk-koHpepenuus "MexaHnueckue
BOJIHBI B TBEpAIOM Tene. CelicMuyeckue
BOJIHBI"

76

3Byk. Pacripoctpanenue u orpakeHue
3ByKa

77

Pewenue 3angau no reme "3Byk"

78

Ypok-uccienoBanue
"IKCEPUMEHTAIBHOE ONPE/ICTICHUE
TPaHUIl YaCTOTHI CJIBIIIUMBIX 3BYKOBBIX
KoJeOanmit"

79

I'poMKOCTB 3ByKa 1 BBICOTA TOHA.




AKyCTUYECKUH PE30HAHC.

VYpok-uccnenosanue "Habmogenue u

80 00BSCHEHHE aKyCTHUYECKOTO pe30oHaHca"
Wndpassyk u ynsrpasByk. Kondepenms

81 "Hcnonp30BaHuE yIabTpa3ByKa B
COBPEMEHHBIX TEXHOJOTUAX"

%) DIEKTPOMArHuTHOE MOJe U
AIEKTPOMATrHUTHBIE BOJHBI

83 CBolicTBa 2JIEKTPOMArHUTHBIX BOJTH
VYpok-koudepennus "llkana
3JICKTPOMArHUTHBIX BOJIH. Mcrionp30oBanue

84 3JIEKTPOMATrHUTHBIX BOJIH JIJIs COTOBOM
cBs3u. Pagnonokanus. KocmMuueckas cBSI3b
"

25 Pemienue 3amay Ha onpeeneHNe 4acTOThI
Y JJIAHBI JICKTPOMArHUTHOM BOJIHBI

26 DneKTpOMarHuTHas IpUpo/ia CBETa.
CxkopocTh cBeTa

%7 BousiHOBBIE CBOJICTBaA CBETA:
uHTepdepeHus 1 UG PaKIIsL

28 JlyuyeBasi MoJieNlb CBETa U TeOMETpUYecKas
ontuka. VicTouHuku cBera

29 [IpsamosiuHETHOE pacIpOCTpaHEHUE CBETA.
3atmenus ComHua v JIyHbl

90 3akoH oTpaxeHus ceerta. [lockoe 3epkaio

91 [Moctpoenne nzo0pakeHHiA,

c(hOpPMHUPOBAHHBIX 3ePKATIOM




92

[Ipenomnenue cBeta. 3aKOH MPETOMIIEHUSA
cgeta. [lonHoe oTpakeHue cBeTa.

93

JlabopaTtopHas pabora "HccnenoBanue
3aBUCHMOCTH YTJIa TIPEIIOMJICHUS OT yTiia
NaJICHHUS CBETOBOTO JTyda Ha TPAHHUIIC
«BO3yX-CTEKIIO»"

94

VYpok-uccienosanue "AHanus u
00BsICHEHNE ONTHYECKOI0 MUpaxka"

95

VYpoxk-koHpepenuus "Vcnonabp3zoBanue
IIOJIHOTO BHYTPEHHET'O OTPAKECHMUSL:
CBETOBO/IBI, OITUKOBOJOKOHHAS CBS3b"

96

JIuH3a, X0 mydeu B IUH3E

97

®opmyIia TOHKOHN JTUH3BI

98

JlabopaTtopHas pabora "Onpenenenue
(OKYCHOTO pacCTOSIHUSI U ONTHYECKOMN
CHJIBI COOMpArOIIEH JTNH3HI"

99

[Monmyuenne n300paXkeHUI C ITOMOIIBIO
coOuparolei U pacceuBarOIICH JTMH3

100

Ypok-koudepennus "IlpunHnun gecTBus
ONITUYECKUX MPUOOPOB (MUKPOCKOTII,
TeJsieckor, ¢oroarnmapar)”

101

I'ma3 kak onTudeckas CUCTEMA.
BJ'II/I30py1(OCTB " JAJIbHO30PKOCTb

102

Paznoxenue 6emoro cBera B CIIEKT).
Onrwitel HetoToHna. Cnoxxenue
CIIEKTpaJIbHBIX 1IBETOB. [[ucmepcus cBera

103

Ypok-npaktukyMm "HabGmroaenne u
00BSICHEHHE ONBITOB MO Pa3JI0KEHHUIO




Oeoro cBeta B criekTp. [lomydenue 6eoro
1IBETa IPH CJIOKEHUU 1[BETOB"

OmnbiTel Pe3epdopaa u ruianerapHas

104
MoJieb aToMa

105 IToctynatel bopa. Moaeins aroma bopa.
Hcnyckanue v MorjaoueHue cBeTa aTOMOM.

106 KBantsl. JIuneiyarelie crieKTpsl
Ypok-npaktukym "Habmronenne

107 CILIOIIHBIX U IMHEUYATHIX CIIEKTPOB
W3JIyYEHHUS U UCITyCKaHus"

108 PagnoaktuBHOCTh. Anb(a-, OeTa- u
raMma-u3iy4eHus

109 Crpoenue atomHoro sjipa. Hykinonnas
MO/JIeIb ATOMHOTO sIpa

110 PannoaktusHble peBpanieHus. M3oromnsl

111 [lepuon nonypacnana
VYpok-koupepennus "JleiicTBue

112 paZOaKTUBHBIX U3TYUYCHHH Ha KHUBBIE
OpraHU3MBbI. 3alUTa OT PaJUOAKTUBHOIO
n3JIyyeHus "

113 SAnepHbie peakiuy. 3aKOHbI COXpPaHEHUS
3apsI0BOIO U MacCOBOI'O YHCET

114 DHeprus CBA3U aTOMHBIX siiep. CBs3b
MAacchl U SJHEPTUH

115 Pewenue 3amgau no reme "SAnepueie

peakuuu. JHeprus cBsizu"

116

Peakiuu cuHTE3a U JACNECHUS SIAEP.




Nctounuku sHeprun CoJiHIa U 3BE3]T

VYpok-koudepenuus "AnepHas

117 SHEpPreTHKa. JKOJIOTHYECKHE IPOOIEMBbI
AepHOI 3HepreTuku"
[ToaroTroBka K KOHTPOJILHOU paboTeE MO

118 teMe "Konebanus u BoinHbl. CBETOBBIE U
KBaHTOBEIE SIBIICHUA"
Konrtponsnas padora no teme "Konebanus

119 1 BOJHBI. CBETOBBIE U KBAHTOBBIE
SIBJICHUS"

120 Pemenne pacyeTHBIX 110 TeMe
"MexaHudeckoe aBrKeHue"

121 Pemenne pacdyeTHBIX U Ka4eCTBEHHBIX
3agad4 1o treMe "Biaumonenicteue Tea"
PemieHue pac4eTHBIX M KAYECTBEHHBIX

122 3a/1a4 1o TeMe "3aKOHBI COXPAHCHUS
SHEPTUH U UMITyJbca"

123 JlaboparopHble pabOTHI IO TEME
"Mexann4deckoe aBukeHue"

124 JlaGopatopHble pabOTHI IO TEME
"B3zaumonencrBue Tea"

125 JlaGopaTtopHbie paboTs 1o Teme "IIpocThie
MEXaHU3MBI"

126 Pemenne pacdyeTHBIX U Ka4eCTBEHHBIX
3ama4 no teme "TemnoBsie nmporecch”

127 PemieHue pac4eTHBIX M KAYECTBEHHBIX

3a1a4 o teme "BiaxxHocts"




Pemenne pacuyeTHBIX U Ka4eCTBEHHBIX
128 3agay 1mo teme "KII/] TemmoBbix 1
nsurareiaein"

Pemenne PACUCTHBIX U KaUCCTBCHHBIX

129 3a/1a4 1o TeMe "3aKOHbI IOCTOSHHOTO |
ToKa"

130 PemieHne pacueTHBIX M KAYECTBEHHBIX 1
3aaa4 o teme "KIIJ[ anexkrpoycranoBok"

131 JlaGopatopHble paboThI 10 TeMe "3aKOHbI 1
MOCTOSIHHOTO TOKa"

132 JlaGopaTopHbIie pabOTHI 110 TEME 1

"CBeroBble gBiIeHUA"

133 PaboTa ¢ Tekctamu o TeMe "3aKoHBI |
COXpaHEHUs B ME€XaHUKe"

Pab6ora ¢ tekcramu o teme "Konebanus u

134 " 1
BOJTHBI

135 PaGora ¢ Tekcramu no teme "CBeTOBBIE 1
saBiaeHud"

136 PaGota ¢ Tekcramu o teme "KBanroBas u |
sanepHas pu3uka'

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 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 U3YYCHHBIC TIOHATUA

1.2

pas3iiniyaTtb ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC Q)HSI/I‘ICCKOC SABJICHUC

1.3

pacro3HaBaTb IMPOSABJICHUEC HN3YUYCHHBIX (1)I/I3I/I‘-IGCKI/IX SIBJICHUN B
OKpY’aroIleM MHUpE, B TOM 4ucie (U3NYECKUE SIBICHUS B MPUPOAE, MPH
9TOM TIEPEBOJUTH MPAKTHUECKYO 3aJady B y4eOHYIO, BBIACIATH
CyIIeCTBEHHBIE CBOMCTBA (MPU3HAKN) GU3HUUECCKUX SIBICHUI

1.4

OTIMCHIBATh M3YUYCHHBIE CBOWMCTBA Tel M (DU3NYECKHUE SBICHUS, UCIOJB3YS
¢usnyeckue  BENWYMHBI, TIPU ONHCAHMM MPABWIBHO  TPaKTOBATh
(bu3nYeCKUi CMBICI UCIIOJIb3YEMbIX BEIMUYMH, X 0003HAUYEHUS U €IUHULIBI
bu3nyecKkux BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOLIME JAaHHYIO
¢u3nYecKyr0 BEIUWYMHY C JAPYTMMHU BEJIWYMHAMH, CTPOUTH TIpaduku
U3yUYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEINYUH

1.5

XapaKTepU30BaTh CBOWCTBA TeJ, (QU3NYCCKUE SIBICHUS W TIPOIECCHI,
WCIONB3ysl  HM3YYEHHBIE 3aKOHbI, IMPU ITOM J1aBaTh  CJIOBECHYIO
(GbOopMyTUPOBKY 3aKOHA U 3aMKMCHIBATH €T0 MATEMATUYECKOE BBIPAKEHUE

1.6

OOBSICHATH (PM3NYECKHE SBJICHUS, IPOIIECCHI U CBOICTBA TEJl, B TOM YHCIIE U
B KOHTEKCTE CUTYalMi IPAaKTUKO-OPUEHTUPOBAHHOIO XapAKTePa: BBIABIATH
NPUYHHHO-CJIEJICTBEHHBIE CBS3H, CTPOUTH O0BsICHEHHE U3 | — 2 TOrHuecKux
IaroB ¢ omnopoil Ha 1 — 2 M3yYeHHBIX CBOWCTBA (DPU3MYECKUX SBICHHIA,
(Gu3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemate pacuéTHele 3a7aud B | — 2 JEHCTBUS, HMCHOJIb3Ys 3aKOHBI U
dopmynbl, cBs3bIBaOIIMEe (U3NUYECKUE BEIMYMHBI: Ha OCHOBE aHaJIM3a
YCIIOBHA 3aJlaudl 3allMChIBATh KPATKOE YCJIOBHE, MOJCTABIATh (PU3HUECKUE
BEJIMYMHBI B (OPMYJIBI M TPOBOAUTH PACUETHl, HAXOIUTHh CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE Ul pELIeHMs 3a]ay, OLIEHHWBATh PEANCTUYHOCTh
MOJYYEHHOU (PU3NYECKON BEITMIMHBI

1.8

pacro3HaBaTb MNpOOJEMbI, KOTOpPBIE MOXHO PpEIIUTh TMPH TTOMOUIH
(¢U3MUecKUX METOJIOB, B OMMCAHUM HMCCIIEOBAHUS BBIICIATH IPOBEPSEMOE
IPEIIOI0KEHNE (TUIIOTE3Y), pa3InyaTh U UHTEPIIPETUPOBATH MOJIyUYEHHBIN
pe3ysbTaT, HAaXOAWTh OIMMOKM B XOJ€ ONbITA, JAEJaTh BBIBOJABI 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 TIPSAMBIE HW3MEPEHUS C HCIOJIb30BAaHHEM aHAJIOTOBBIX H
UQPOBBIX MPHUOOPOB, 3amMHUCHIBATh IMOKa3aHWS MPUOOPOB C YUYETOM
3a/1aHHOM a0COIOTHOM MOTPEIMIHOCTH U3MEPEHUI

HIPOBOJUTH MCCJIETOBAHNUE 3aBUCUMOCTH OJHON (PU3UYECKON BETMUYUHBI OT
ApPYyroi ¢ UCIOJIB30BAaHUEM IPSAMBIX W3MEPEHUH, Yy4acTBOBaTb B
IUIAHUPOBAaHUM  y4eOHOTO  HCCJIENOBaHUS, COOMpaThb YCTaHOBKY H
BBITOJIHATh M3MEPEHHUs, CIenysl MpeIoKEeHHOMY IUIaHy, (UKCUPOBATh
pe3yabTaThl TMONYYEHHOW 3aBHCUMOCTH (DU3MYECKUX BEJIMYMH B BHJIE
NpeUIOKEHHBIX Ta0nuIl M TrpaduKoB, JeNaTh BBIBOJBI IO pe3yJbTaTaMm
UCCJIEIOBAHMS

1.12

OPOBOJUTH KOCBEHHBIE HW3MEPEHUs (U3NYECKUX BEJIWYHMH, CIEays
NPEUIOKEHHOM MHCTPYKIMM: TpPU BBIIOJHEHUHM H3MEPEHHN COoOHpaTh
DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY UM BBIYMCIIATH 3HAYEHUE HCKOMOM
BEJINYUHBI

1.13

COOJIFO/IaTh MpaBHJIa TEXHUKH O€30MacCHOCTH MPHU paboTe ¢ J1abopaTOpHBIM
o0opyaoBaHuEM

1.14

yKa3bIBaTh NPUHLUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB,
XapaKTepu30BaTh TMPUHIUINBI  JEHCTBUS  U3YYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPONCTB C MOMOIIBIO WX OIMUCAHUS, UCIIONb3YsS 3HAHUS O
CBOICTBaxX (hM3MUECKUX SBICHUNM U HEOOXOauMble (DU3MUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

NPUBOAWTH  TpUMEPHl  (HAXoauTh  WHPOPMANMIO O  MpUMEpax)
NPaKTUYECKOTO WCIIONB30BaHUS (U3NYECKUX 3HAHWHA B TIOBCEIHEBHOM
JKU3HM 711 oOecrieueHrst 0€30MacHOCTH NP OOpaIlieHuu ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3I0POBbS M COOJIIOJICHHS HOPM
9KOJIOTUYECKOTO MOBEICHUS B OKPYKAOIIEH cpelie

1.16

OCYHIECTBIISATh OTOOpP MCTOYHMKOB HH(popManuu B cetu HWHTepHET B
COOTBETCTBUM C 33JJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIUXCS
3HaHUM M TyTEéM CpaBHEHUs PA3JIUYHBIX HCTOYHHMKOB  BBLACIATH
UHQOPMALIMIO, KOTOpasi SBISETCS NPOTUBOPEUYUBOMMIN MOXKET ObITh
HEJIOCTOBEPHOMU

1.17

UCIIOJIb30BaTh IMpPHU BBINOJIHEHUH YYE€OHBIX 3aJlaHUM Hay4YHOIOMYJISPHYIO
JAUTepaTypy (PpU3MUECKOro COoAep KaHUs, CIIPaBOYHbIE MaTEpUaIbl, PECYPChI
cetu HMHrepHer, Bnagerp MNpuUEMaMHU KOHCHEKTUPOBAaHUS  TEKCTa,
npeodpazoBanus HHGOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.18

co3/aBaTb COOCTBEHHbIE KPATKHE NUCbMEHHbIE U YCTHBIE COOOLIEHMS Ha
OoCcHOBE 2 — 3 MCTOYHMKOB MH(pOpManuu (HU3NIECKOTO COACPIKAHUs, 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
pe3yJbTaTa

1.1

HpOBepﬂeMbIe NMpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOI
06p330BaTeﬂbH0ﬁ nmporpaMmmbl OCHOBHOI'O 00111ero 06p330BaHI/Iﬂ

HUCIIOJIBb30BAaTh IIOHATHUA

1.2

pa3indaThb ABJICHUA II0 OIMMUCAHUIO UX XAPAKTCPHBIX CBOIMCTB M Ha OCHOBE
OIIBITOB, IECMOHCTPUPYIOIIUX JaHHOC (I)I/I3I/IIICCKOC SABJICHUC

1.3

pacrmo3HaBaTh  NPOSBICHHWE  W3YYCHHbIX  (U3MUECKUX  SIBICHUH B
OKpY’aroIleM MHUpE, B TOM 4ucjie (U3NYECKUE SIBICHUS B MPHUPOAE, MPH
9TOM TMEpPEeBOAUTh MPAKTUYECKYI 3aJady B Y4eOHYIO, BBLIETATH
CYILIECTBEHHBIE CBOMCTBA (MPU3HAKK) PUINUECKUX SIBICHUI

1.4

OINKCHIBATh M3yUEHHBIE CBOMCTBA Tel M (PU3UYECKHE SIBJICHUS, UCIOJIb3Ys
¢usznyeckue  BENWYMHBI, TP  ONUCAHMM  MPABHWIBHO  TPAaKTOBATh
bu3nyecKuit CMBICI HCIOJIb3YEMbIX BEJIWYMH, O0O3HAUYEHHS M €IUHUIIBI
busznyecKkux BEIMYMH, HAXOAUTh (HOPMYJIbI, CBS3BIBAIONINE JAaHHYIO
bu3nyecKyr0 BENUYMHY C JAPYTMMHU BEJIWYHMHAMH, CTPOHUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUUHUH

1.5

XapakTepU30BaTh CBOWCTBAa Tei, (U3MYECKHUE SBICHUS U TPOIECCHI,
UCIIONIB3YSl ~ W3YYEHHbIE 3aKOHBL, IPU 3TOM JaBaThb  CIIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3alIMCHIBATh €M0 MaTEMaTHUECKOE BhIpaKEHHE

1.6

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOWCTBAa TeJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalud NPAaKTUKO-OPUEHTHPOBAHHOIO XapakTepa: BBISABIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 | — 2 JTOrHyecKux
[IaroB ¢ MOMOIIbi0 | — 2 HM3yuyeHHBIX CBOMCTBA (PU3NYECKUX SIBIICHUH,
bu3nYecKuX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemarb pacu€THble 3adauyd B 2 — 3 JEHCTBUSA, HUCIHOJB3YS 3aKOHBI U
dbopmynbl, CcBA3BIBaIONME (U3MUECKHE BEJIIMYMHBI: HA OCHOBE aHallM3a
YCJIOBHS 3aJa4M 3alMCBIBATH KPATKOE YCIIOBHME, BBIABIATH HENOCTATOK
JMaHHBIX JUISL pelleHMsl 3a/Jayd, BbIOMpPAaTh 3aKOHBI U (HOpMyIIbI,
HeoOXouMble il e€ pellieHus, MPOBOJUTh pacuy€Tbl M CPABHHUBATH




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

IPOBOJUTH OTBITHI M0 HAOIIONEHUIO (PU3HMUECKUX SBJICHUN WIN (PU3UUECKUX
CBOWCTB Ten: (OPMYJIHPOBATH MPOBEPSIEMbIC IMPEIOI0KEHUS, COONpATh
YCTaHOBKY M3 MPEIOKEHHOTO O0OpYIOBaHUs, OMUCHIBATH XOJ OMbBITa U
(bopMyITUPOBAThH BHIBOIBI

1.10

BBIIOJJHATE IIPAMBIC UBMCPCHUSA C UCIIOJIB30BAHUCM aHAJIOTOBBIX HpI/I60pOB
U JAaTYUKOB (PU3MUYECKUX BEIMYMH, CPABHUBATH PE3yJIbTaThl U3MEPEHUH C
y4€TOM 3aJaHHON aOCONIFOTHON MOTPEIIHOCTH

OPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHON (PU3UYECKON BETMYUHBI OT
Jpyrol ¢  MWCIOJIB30BAHMEM  MPSAMBIX  HM3MEPEHUMH:  IIAHUPOBATh
UCCIIeIoBaHNe, COOMpaTh YCTAHOBKY M BBIMOJHATH H3MEPEHUs, CIerys
OpeUVIOKEHHOMY  TUIaHy,  (UKCUpOBaThb  pe3yJbTaThl  MOJYYEHHOM
3aBHCUMOCTH B BHUJI€ TaOIUI] U rpauKoB, AeNaTh BBIBOABI [0 Pe3ysbTaTaM
MCCJIEIOBAHMUS

1.12

MMPOBOAUTL KOCBCHHBLIC HU3MCPCHUSA (1)I/I3I/ILI€CKI/IX BCJIMYHH: IIJIAHUPOBATH
HU3MCPCHUA, CO6I/IpaTB 9KCIICPUMCHTAJIbLHYIO YCTaHOBKY, cienys
npezmoxceHHoﬁ HHCTPYKIMU, U BBIYUCIIATH 3HAYCHUC BCIIMYNHBI

1.13

coOJIr0IaTh MpaBHJia TEXHUKH O€30MacHOCTH MPHU padboTe ¢ J1abopaTOpHBIM
00opyI0BaHUEM

1.14

XapaKTepu30BaTh NPUHLUIBI  JEHCTBUS  U3YYEHHBIX MNpHOOpOB U
TEXHUYECKUX YCTPOWCTB C OMOPOW HAa MX OIMCAHHWs, UCIOJIb3Ys 3HAHUA O
CBOMCTBaX  (M3MYECKUX  SBJICHUM ©  HEOOXOIUMBbIE  (U3UYECKHUE
3aKOHOMEPHOCTH

1.15

pacrio3HaBaTb IMPOCTBIC TEXHUYCCKUEC yCTpOﬁCTBB, H  HU3MCPHUTCIIBHBIC
HpI/I60pI>I o cxXeMaM Hu CXEMaTUYHBIM PHCYHKaM, COCTaBJIAATh CXCMbI
SJIEKTPUYECKUX  LEMe ¢  MOCIEAOBATEIbHBIM W IapajulebHbIM
COEIMHEHHEM OJJIEMEHTOB, pa3inyasi YCJIOBHblE O003HAUEHUS 3IIEMEHTOB
BIIEKTPUYECKUX LETIeH

1.16

OPUBOJUTH  MpUMEPHl  (HaXOoAuUTh  MHPOpPMALMI0O O  INPUMEPAX)
IPAKTUYECKOI0 HCIIOJIb30BAHUA (U3NYECKUX 3HAHUH B IIOBCEIHEBHOM
KHU3HH i1 o0ecriedeHrs 0€30MacHOCTH TpU OOpalleHuH ¢ MpudopaMu |
TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHUS 3/10POBbsI U COOJIIO/IEHUST HOPM
9KOJIOTUYECKOT0 ITOBEICHUS B OKPYXKAIOLIEH cpeie

1.17

OCYILECTBIIATh TMOMCK HWH(pOpMAaNUU (PHU3HMUECKOTO COJCpPKAHUSA B CETH
HNHrepHeT, Ha OCHOBE WMEIOIUXCS 3HAaHUM U NYTEM CpaBHEHUSA
JIOTIOJTHUTENBHBIX UCTOYHHUKOB BBIJENIATH MH(OPMALINIO, KOTOpas SBISETCS
IPOTUBOPEUUBON MM MOXKET OBITh HEJOCTOBEPHOM

1.18

HCIIOJIb30BAaTh IIPHW BLIIIOJHCHUU y‘{e6HLIX 3aJaHuN HAayYHO-IIOIIYJISIPHYIO




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

IPH  BBITIOJIHEHUU YYEOHBIX TPOCKTOB H HCCICAOBAaHUN (DU3HUSCKUX
IIPOLIECCOB paclpeAesaTh OO0S3aHHOCTH B TpYIIE B COOTBETCTBUU C
MOCTAaBJICHHBIMH 33Ja9aMH, CICAUTH 32 BHINIOJHCHHEM IUIaHA JCHCTBUU U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OILIGHUBaTh COOCTBEHHBIM BKJIA] B
JeATeTLHOCTh TPYIIHBI, BRICTPAUBAaTh KOMMYHHKATHBHOE B3aMMOJICHCTBHE,
IPOSIBIISIS TOTOBHOCTH pa3peniaTb KOH(IUKTHI

9 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaAMMbI OCHOBHOT'0 00111er0 00pa30BaHus

HCIIOJIb30BAaTh U3YUYCHHBIC ITIOHATUA

1.2

pa3iauyaTh SIBJICHHS 10 OMMCAHHMIO MX XapPaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, JEMOHCTPUPYIOIINX TaHHOE (PU3UUECKOE SIBJICHUE

1.3

pacmo3HaBaTh  NPOSIBIIEHHME  HM3YYCHHBIX  (PU3MUYECKUX  SIBICHUH B
OKpY’KalollleM MHUpe, B TOM 4Hcle (U3MUECKUe SBICHHS B MPUPOJE, MPU
3TOM IE€PEBOJUTH IPAKTUYECKYIO 3a7adyy B y4eOHYI0, BBLICIATH
CylIeCTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3MUECKUX SBICHUH

1.4

OIMCHIBATh M3YYEHHBIE CBOWMCTBA Tel U (PU3NYECKUE SIBICHUS, UCHOJB3YS
¢u3uueckue  BEIMYUHBI, NpPU  ONHCAHUU MPABUIBHO  TPAKTOBATh
(GU3UUECKU CMBICIT HCIONB3YeMbIX BEIHYMH, O0O3HAYCHUS U €IMHHULIBI
(¢U3NUeCKUX BEIWYMH, HAXOIUTh (OPMYIbI, CBS3BIBAIOLINE JAHHYIO
¢u3nMUecKyr0 BEIMYMHY C JPYT'MMH BEJIMYMHAMH, CTPOUTH Trpaduku
U3yUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEINIHH

1.5

XapaKTCPU30BaTh CBOMCTBa TCII, (bI/I3I/I‘-IeCKI/Ie ABJICHUSA U IPOLCCCHI,
HCIIOJIb3Y HN3YYCHHBIC 3aKOHBI, npu 9TOM JdaBaTb CJIOBCCHYIO
(I)OpMy.III/IpOBKy 3dKOHa U 3alUCbIBATh €0 MATCMATHYCCKOC BBIPAKCHUC

1.6

00BACHATH (i)I/I3I/I‘IeCKI/IC IMpoueCChl M CBOMCTBaA TCJII, B TOM YHCIIC U B
KOHTCKCTC CI/ITyaHI/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOT'O XapaKTCpa: BbLIABIIATDH
IMPUIUHHO-CIICACTBCHHBIC CBA3U, CTPOUTH 00BsACHEHHE U3 2 — 3 TOTHYECKUX




IaroB ¢ TMOMONIbI0 2 — 3 W3Y4YEHHBIX CBOMCTBA (DU3UYECKUX SIBJICHUU,
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 MPOOJEMBI, KOTOPHIE MOXXHO pEIIUTh TMPU  TTOMOIIH
(GU3HYECKUX METOJIOB, HCIOJb3ysl ONMUCAHWE WCCICIOBAHUSA, BBIICISThH
MPOBEPSIEMOE  TPEANOJIOKEHNUEe, OLECHUBATh MPABUIBHOCTh  IOPSIKA
MPOBEACHHS  HWCCIIENOBAaHMS, JIeJlaTh  BBIBOABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOTIOIEHUN U OTIBITOB

1.9

IPOBOJUTH OTIBITHI 0 HAOIIOIEHUIO (PH3HUECKUX SBJICHUN WIIN (PU3UUECKUX
CBOMCTB TeJl: CaMOCTOSATENbHO COOMpATh YCTAHOBKY U3 M30BITOYHOTO
HaOopa o0O0OpyIOBaHMSA, ONKMCHIBATH XOJA OIBITAa W €ro pe3yJbTaThl,
(GbopMyTUPOBAThH BHIBOIBI

1.10

IPOBOJIUTH TPU HEOOXOAMMOCTH CEPHUI0 TPSMBIX HW3MEPEHUH, ONpeness
cpelHee 3HA4YCHHME W3MepsieMOoil BenudyuHbl ((POKycHOE paccTosHUE
coOuparomeld  JUH3BI), OOOCHOBBIBaTH BBIOOp cCIoOco0a H3MEpEHHS
(u3mMepuTenbHOrO Ipudopa)

OPOBOJUTH  MCCJIEIOBAHWE 3aBHUCUMOCTEH  (U3MYECKUX BEIMYMH C
UCIIOJIb30BAHUEM IIPSAMBIX WM3MEPEHUM: IUIaHUPOBATh MCCIIEOBAaHUE,
CaMOCTOSITENIFHO ~ COOMpaTh  yCTAHOBKY, (PUKCHpPOBaTh  pe3ybTaThl
NOJYYCHHOW 3aBUCHUMOCTH (DU3MYECKUX BEIMYMH B BHJIE TaOIUIH
rpaduKoB, JIeNaTh BHIBOJIBI IO PE3YJIbTaTaM HUCCIICIOBAHUS

1.12

OPOBOJUTH KOCBEHHbIE H3MEPEHUs (PU3MUECKUX BEIMYHMH: IUIAHUPOBATh
U3MEpPEHUus,, coOUpaTh HKCHEPUMEHTAIbHYI0 YCTAaHOBKY U BBIIOJIHSATH
U3MEPEHUs], CleNysl NPEIIOKEHHOM 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

pa3iauyaTh OCHOBHBIE TPU3HAKM M3YUYEHHBIX (U3NYECKUX MOJEIeH:
MaTepuaibHas TOUYKa, aOCONIOTHO TBEPAOE TEJIO, TOUYEYHBIH HMCTOUYHUK
CBeTa, JIy4, TOHKas JINH3a, IJIaHETapHask MOJEb aToMa, HYKJIIOHHAsI MOJIeNb
aTOMHOTO si/ipa

1.15

XapaKTepu30BaTh NPUHLUIBI  JEHCTBUS  U3YYEHHBIX MNpHOOpOB U
TEXHUYECKUX YCTPOHCTB C OMOPOH HA WX OIMMCAHUS, WCIIONB3YSl 3HAHUS O
CBOMCTBaX  (U3MYECKUX  SBICHUH ©  HEOOXOauMble  (U3UYECKHE
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  MpUMEpPbl  (HaXoAuTh  MHPOpPMALUMI0O O  MPUMEPAX)
MPAKTHYECKOr0 HCIIOJIb30BaHUS (U3NYECKUX 3HAHUH B IIOBCEIHEBHOM
KU3HU 11 o0ecrieueHrs 0e30MacHOCTH MpH OOpalieHuH ¢ mpubopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 30POBbS U COONIIOJICHHUS HOPM
JKOJIOTMYECKOTO TIOBEJICHUS B OKPY’KAIOILEN Cpele

1.18

OCYILECTBIIATh TOWCK WHGpOpMANUU (PHU3MUECKOTO COJCpPKAHUS B CETH
HHuTepHeT, caMoCTOSTENbHO (OpPMYIUpPYs MOMCKOBBIA 3alpoc, HaXOIUTh
NyTHU ONpPEJeNIEHUsI JOCTOBEPHOCTH IOJIYYEHHON HH(pOpMAIMK HA OCHOBE
MMEIOIINXCS 3HAHUHM U TONIOJIHUTEIIbHBIX HCTOYHUKOB

1.19

UCTIOJIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 33/JaHU HAYYHO-TIOMYJISIPHYIO
JTUTEPATYPY (PU3UUECKOTO COJCPKaHMs, CIPABOYHBIE MaTepHUaJIbl, PECypChl
CETU I/IHTepHCT; BJIaACTh HpI/IéMaMI/I KOHCIICKTHUPOBAHUSA TEKCTAa,
npeoOpazoBaHus HHPOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B JIPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE
uHPOpMAIIMU W3 HECKOJBKUX WCTOYHHKOB (DH3UYECKOTO COJEepKaHUs,
myOJIMYHO MPEICTaBIATh PE3yJIbTAThl MPOSKTHOW WM MCCIEA0BATEIHCKOM
JEATEIIbHOCTH, IIPX ATOM IPaMOTHO MCIIOJIb30BaTh U3yYEHHBIN MOHATHITHBIN
anmapar u3ydaeMoro paszzieiia (U3MKH W CONPOBOXKIATH BBICTYILICHHE
npe3eHTanel ¢ ya€ToM 0COOEHHOCTEH ay TMTOPUN CBEPCTHUKOB

1.21

OpU  BBINOJHEHUM YUYEOHBIX NPOEKTOB U HCCICIOBAaHUN (U3UUYECKUX
IPOIIECCOB PACHpPENeNsiTh OOS3aHHOCTH B TpYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMM 337a4aMM, CIEAUTh 3a BBIIIOJHEHHEM IUIaHA JCHCTBUU U
KOpPpPEKTUPOBAaTh €ro, aJEeKBAaTHO OLIEHMBAaTb COOCTBEHHBIN BKJIaJ B
JeATEIbHOCTD T'PYIIIBI, BBICTPAUBATh KOMMYHHMKAaTUBHOE B3aMMOJEHCTBHUE,
IPOSIBJISASE TOTOBHOCTD Pa3pemiaTh KOH(IUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon Kon

pa3gena  djeMeHTa
®U3UKA U EE POJIb B IIO3HAHMM OKPYXAIOIIEI'O MHPA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

1.1

®dusuka — Hayka o mpupoje. SBineHus npupoasl. Puznyeckue
ABJIGHUSA:  MEXAaHWYECKUE,  TEIUIOBBIE,  AJIEKTPUYECKHUE,
MarHMTHBIE, CBETOBBIE, 3BYKOBbIE

duznyeckue BEINYUHBL. I/I3MepeHHe (1)14314%01(14)( BCJINYHH.

1.2 dusznyeckue MPUOOPHI. [TorpemHocTh U3MEPEHUM.
MesxtyHapoaHas CUCTEMA €TUHUI]
EcrecTBeHHOHAy4YHBI ~ METOJ  TO3HAHUA: HaOII0ACHHE,

1 13 MOCTAaHOBKA HAy4YHOTO BOMNpPOCA, BBIABMKEHHE THUIOTE3,

AKCIIEPUMEHT IO MpPOBEpKE  THUIIOTES, 00BsICHEHHE
Ha0II0/1aEMOT0 SBIICHUS

14 Onucanve GU3NIECKUX SBICHUN C TTIOMOIIBIO MOJIEeH
[TpakTudeckue paboOTHI:
#HiParf##13Mepenne pacCTOSHUM.

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

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

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEIIIECTBA

#i#HParfi##CTpoeHHE BeEIIECTBA: aTOMbl M MOJEKYJIbI, HX

2.1 pa3mepbl. OINBITHL, J10KA3bIBAIOLIME JIUCKPETHOE CTPOCHHUE
BCIIIECTBA
#H##Par##Ht]|Brokenue yactuil BemecTBa. CBs3b  CKOPOCTH
2.2 JBUKCHUSI YacCTHUI] C TeMIepaTypoil. bpoyHOBckoe NBHUKEHUE,
g dy3us
2 )3 B3anmoneiicTBre YacTHIl BEIIECTBA: IPUTSHKEHUE U
' OTTaJIKUBaHUE
HiHParf## ArperaTHble COCTOSIHUS BEILECTBA: CTPOCHHE Ta30B,
24 KHUAKOCTEH U TBEPABIX (KpHUCTaUIMYeCKuX) Ten. B3aumocBssb
’ MEXy CBOMCTBAaMH BEIIIECTB B PA3HBIX arperaTHBIX COCTOSTHUIX
1 UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUEM
2.5 OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOBI
2.6 [TpakTHyeckue paboThI:




#i#Par##Onenka auameTpa aTomMa METOJOM psAloB  (C
ucrnolib30BaHueM otorpaduit).

HH#HPar#H#ONBITEL 110 HAOMIOZACHUIO TEIJIOBOTO PACIIUPEHUs
ra3os.

HH#HPar#H##ONBITEL 10 OOHApYXKEHUIO  JeMCTBUS  CHI
MOJIEKYJIIPHOTO MPUTSKESHUS

JABWXXEHUE 1

B3AUMOJIEMCTBUE TEJI

3.1

Mexannueckoe IBHKEHUE. PaBHOMEpHOE M HEPaAaBHOMEPHOE
JABUKECHUE

3.2

#iHPart##Cropoctb. CpeaHsisi CKOPOCTh IMPU HEPAaBHOMEPHOM
JBIKEHNHU. Pacuér myTn 1 BpeMeHM JIBUKECHUS

33

SIBnenune nHepuuu. 3aKOH MHEpUMH. B3aumoneiicTBue Ten Kak
MpUYMHA U3MEHEHHUSI CKOPOCTH JBMXKEHHUS Tell. Macca kak Mepa
WHEPTHOCTH Teja

3.4

#HHHPart##l lmotHocTe  BemtectBa. CBA3L  IUIOTHOCTA €
KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00hEMA BEIIECTBA

3.5

Cuita KaK XapaKTepUCTUKA B3aUMOICUCTBUS Tel

3.6

Cuna ynpyroctu u 3akoH ['yka. MI3MepeHue CUiibl ¢ MOMOUIIBIO
JMHAMOMETpa

3.7

#HHPart##SIBneane TAroTeHNs U cwia TsokecT. Cuiia TIKEeCTH
Ha Apyrux miaaHerax. Bec Tema. HeBecomocTs

3.8

Cuna tpenus. TpeHue CKOJNbXKEHUS U TpEeHUE MoKos. TpeHue B
IIPUPOJE U TEXHUKE

3.9

#H##Par###CrioxkeHue CuJjl, HAlpaBJICHHBIX 1O OJHOW MPSMOi.
PaBHOpelicTBYIOIIIAS CHIT

3.10

[TpakTuueckue paboTHI:

Omnpenenenre CKOPOCTH PABHOMEPHOTO JIBMKEHHS (IIapuKa B
KHUJKOCTH, MOJETHU JIEKTPUUECKOTO aBTOMOOWIIS U TaK Jajee).
Omnpenenenue cpeaHell CKOPOCTH CKOJNBKEHUs Opycka WId
mapvkKa 1Mo HakJIOHHOW IUlocKocTH. OmnpeneneHue IIOTHOCTH
TBEpAOro Ttena. ONbIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTH
pacTspkeHus (1edopMalui) MpyKUHBI OT MPUIOKEHHON CHUIIBL.
OnpIThl, AEMOHCTPUPYIONIME 3aBUCHUMOCTb CHUJIBI TPEHUS
CKOJIb)KEHMSI OT Beca Tejla M XapakTepa COINPUKACAIOLINXCS
MMOBEPXHOCTEU

3.11

@usnueckue SBICHUS B INPHUPOJAE: IPUMEPBHl JBHKEHHSA C
pPa3IMYHBIMM CKOPOCTSIMM B JKMBOM M HEXHUBOH IPUPOJIE,
NEUCTBHE CUJIbI TPEHUS B IPUPOJIE U TEXHHUKE

3.12

Texundeckne YCTpOﬁCTBaZ JAUHAMOMETDP, IMOAIINITHUKHA

JIABJIEHUE TBEP/BIX TEJI, "KUJIKOCTEN 1 TA30B




4.1

HaBnenue TBEpmoro Tena. CrmocoObl  yMEHBIICHUS |
YBEJIMUYEHUS AaBIICHUS

4.2

JlaBnenue rasza. 3aBHCHUMOCTh [IaBJIEHHsS Tra3za OT 00bEMma,
TeMIepaTypsl

4.3

Hepenaqa JaBJICHUA TBépI[LIMI/I TCJIaMU, X KUJAKOCTAMU U ra3aMH.
3axon Ilackans. [IHeBMaTHYCCKHE MAlIUHbI

4.4

3aBUCUMOCTh JlaBJICHUS JKUJKOCTU oT Iy OUHBI.
I'mapocratnueckuit  mapajgokc. CooOImarommecs  COCYJIBI.
I'mppaBiuyeckre MEXaHU3MBI

4.5

Atmocdepa 3emnm u armochepHoe ngasneHue. I[IpuunHbl
CYLIECTBOBaHMSA  BO3AYIIHOM  oOosouku  3eman.  OnbIT
Toppuuemmu. 3aBHCHUMOCTh  aTMOC(EpPHOrO JaBJECHUS OT
BBICOTHI HaJl YPOBHEM MOps

4.6

N3mepenne  armocdepHoro  maeienus.  [IpubGopsl  mist
U3MepeHus: aTMOC(EepPHOTO J1aBICHUS

4.7

JlelicTBuE XUIKOCTM M Ta3a Ha MOrPYKEHHOE B HUX TEJNO.
BrrTankuBatomias (apxuMeioBa) cuiia. 3aKoH Apxumesna

4.8

IInaBanue ten. BozayxomnnaBanue

4.9

[TpakTudeckue pabOTHI:

HccnenoBanue 3aBHCHMOCTH Beca Tela B BOJE OT 00bEMa
NOTpYXEHHOW B KUAKOCTh dacTu Tena. Omnpenenenue
BBITAJIKUBAIOLIEH CUJIbI, JEMCTBYIOLIEH Ha TEJO, MOTPYNKEHHOE
B J)KMAKOCTh. [IpoBepKka HE3aBUCUMOCTH BBITAIIKMBAIOILIECH CUIIBL,
JEUCTBYIOIEH Ha TEJIO B >KUJIKOCTH, OT Macchl Tena. OMbITHI,
JNEMOHCTPUPYIOIIUE 3aBUCUMOCTb  BBITAIKUBAIOIIEH  CHIIBI,
JEMCTBYIOIEH Ha TEJO B )KUJIKOCTH, OT 00bEMa NOTpyKEHHOHN B
KUIKOCTh 4YacTH TelJa M OT IUIOTHOCTH  KUAKOCTH.
KoHcTpynpoBanue apeoMmerpa WIM KOHCTPYHPOBAHHUE JIOAKHA U
OmpenesieHue €€ rpy30noAbEMHOCTH

4.10

@usnueckue SBICHHUS B MPHUPOJE: BIUSHHE aTMOC(HEPHOTO
JaBJICHHSI HA )KUBOM OPraHu3M, IJIaBaHHUE PbIO

4.11

TexHnueckue YCTpPOMCTBA: COOOIIatoITHECS COCY B,
YCTPOMCTBO BOAOMNPOBOJIA, THAPABIUUYECKHUM MPECC, MAHOMETP,
O6apomeTp, BBICOTOMED, MTOPITHEBOM HACOC, APEOMET]P

PABOTA, MOIIIHOCTD, OHEPT U

5.1 Mexanudeckas padbora

5.2 Mexanudeckasi MOIITHOCTb

53 [IpocTeie MeXaHHM3MBI: pblYar, OJOK, HAKIOHHAs IUIOCKOCTb.
' [TpaBuii0 paBHOBECHS phluara

5.4 [TpuMeHeHHe TIpaBUIIa PaBHOBECHS pblyara K OJIOKY

5.5 «3010TOE MpaBWIIO» MeEXaHWKH. KOod(pQUIMEHT TMOoJIe3HOTO




neictBusi MexaHu3MmoB. IIpocTele MexaHM3Mbl B OBITY U
TEXHUKE
5.6 [ToTennumanbHast SHEPTUU TEJa, MOTHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
58 [lonnas MexaHwyeckas SHeprus. 3aKOH HM3MEHEHUS W
' COXPAHEHUSI MEXaHUYECKOM dHEPIrun
[TpakTrueckue pabOTHI:
###Par###Onpenenearne  pabOTBl  CHJIBI  TPEHUA  TIPH
5.9 PaBHOMEpPHOM  JIBIDKEHMM  Te€la 1O  T'OPU30HTaJIbHOU
) noBepxHOCTU. VccnenoBanue ycinoBHil paBHOBECHs phluara.
N3mepenne KIIJ[ nHakimoHHOM miiockoctu. M3ydeHue 3akoHa
COXpaHEHUsI MEXaHUYECKON SHEPTUn
5.10 ®u3nyecKue SBJICHUS B IPUPOJE: pblUary B TeJie YeJI0BEKa
TexHuueckue YCTpOICTBA: pbIyar, MOJIBH>KHBIHN 51
5.11 HETMOABMKHBIM  OJIOKM, HAKJIOHHAs IJIOCKOCTh, IPOCTHIE
MEXaHHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTBI COAEPKAHUSA
pasjena  3JIeMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUECKOU TEOPUH
6.1 CTpOEHHMs BemlecTBa. Macca U pasmepsl MoJieKyJd. OIbITHI,
' MOATBEPKIAIOIINE OCHOBHBIE MTOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPUH
6.2 Mopenu TBEPAOTO, XKUIKOTO W Ta3000pa3HOTO COCTOSIHHI
' BenlectBa. Kpucrannmueckue u amopgHbie Tena
63 OObsicHEHHE CBOMCTB Ta30B, >KMJIKOCTEH U TBEPABIX TeN Ha
' OCHOBE TI0JIO’KEHUH MOJIEKYJIIPHOKMHETUYECKOMN Teopun
6
6.4 CMauuBaHue U KalWUISIPHBIE SIBICHUS
6.5 TennoBoe pacIIMpeHne U CKATUE
6.6 Temneparypa. CBsizb TemmnepaTypbl CO CKOPOCTBIO TEIJIOBOTO
' JIBUKEHUS YaCTHUIL
6.7 Buytpennsass osueprus. CnocoObl H3MEHEHHs] BHYTpPEHHEU
' SHEpPruu: Terionepeaada u CoBepIlieHne paboThl
6.8 Bunel  Temonepenauu: — TEMJIONPOBOJHOCTh,  KOHBEKIIMS,
U3IIy4CHHE
6.9 KonnuecTBo TennoTel. Y aenbHas TEIIOEMKOCTb BELLIECTBA




6.10

TemooOMeH M TEIUIOBOE paBHOBECHE. YPAaBHEHHE TEIUIOBOTO
OanaHca

6.11

[InaBnenne u OTBEepJEBaHHE KPUCTAUIMYECKHX BEIICCTB.
VY nenbHas TeruioTa IUIaBJICHUS

6.12

[TapooOpa3zoBanue u xkouaeHcamus. Mcnapenuwe. Kunenwue.
VY nenbHas TEIUIOTa napooOpa3zoBaHusl. 3aBUCHUMOCTD
TEMIIEPATYPHI KUTICHUS OT aTMOC(HEPHOTO JaBICHUS

6.13

Bnaxnocts BO3yXa

6.14

:‘)HepFI/IH TOIIJINBA. y,Z[CJ'ILHaSI TCIIJIOTA CrOpaHus

6.15

[Tpunuuner pabotel TeroBbix aBurarenedt KIIJ temmosoro
asuratens. TerioBble ABUTATENIM M 3allUTa OKPYKAKOIIEH
cpesl

6.16

3aKOH COXpaHEHUs U MPEBPALLEHUS HHEPrUM B TEIUIOBBIX
npoueccax

6.17

[IpakTuyeckue pabOTHI:

#H#HParf##0npITel 110 OOHApy)XXEHMIO  JACMCTBHUS  CHII
MOJIEKYJISIPHOTO IPUTSKEHMUSL.

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

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

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

HHH#Par###ONbBITEI, IEMOHCTPUPYIONINE 3aBUCUMOCTH JTaBJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHuUs WIN OXJIaKICHUSI.
H###Par#HH [ IpoBepka TMIOTE3bl JIMHEHHON 3aBUCHUMOCTH JIJIMHBI
CTOJIOMKA JKUIKOCTH B TEPMOMETPHUYECKOH TpyOKe OT
TeMIIepaTyphbl.

#i#Par###Habnronenne n3MeHeHUsT BHYTPEHHEH SHEPTUH Teja
B pe3yJIbTaTe TeIuIonepe au U paboThl BHEIIHUX CHJI.
#H##Part#lIccnenoBanue SIBJICHUS TEIUI000OMEHA npu
CMEIMBaHUU XOJIOJHOM U Tropsyeil BOAbI.
#A#HPar###OnpeneneHie KOJUYECTBAa TEIIOTHI, IOJIYYEHHOIO
BOJIOM TpU TEIUNIOOOMEHE C HarpeTblM METaNTNYeCKUM
LWJIMHIPOM.

#i#HPar###OnpeneneHue yaeIbHONU TEIUIOEMKOCTH BELLIECTBA.
#i#HParf##lccnenoBanue npouecca uCapeHusl.
#i#HPar###OnpeieeHre OTHOCUTENIBHOMN BIaKHOCTH BO3yXa.
#Hi#HtPar####Onpeaenienne yaelIbHOU TEIJIOTHI TUIABJICHHUS JIbJIA.

6.18

dusznyeckue SABICHUS B npupoac: NOBEPXHOCTHOC HATSKCHUC U
KalmWJUIAPHBIC ABJICHUA B IIPUPOJAC, KPUCTAJJIBI B HPHUPOAC,
N3JIYUCHUC COJ'IHI_Ia, 3aMCP3aHUC BO,[[OéMOB, MOPCKHC 6pI/I3BI;




o0pa3oBaHUe POCHI, TYMaHa, UHEs, CHeTa.

6.19

Texnuueckue YCTpOWCTBA: KaluJuIsIphL, IIPUMEPBHI
WCIIOJIB30BAaHUsl KPUCTAIIOB, )KUAKOCTHBIA TEPMOMETP, TATUYUK
TEMIIEpaTypbl,  TEPMOC, CHUCTEMa  OTOIUICHUS  JIOMOB,
TUTPOMETpPBI, IICUXPOMETp, NapoBas TypOuHa, JBHUraTelb
BHYTPEHHETO CIrOpPaHUsl.

OJIEKTPUYECKUE U MATHUTHBIE ABJIEHUA

7.1 Onektpusanus Ten. [[Ba posia 31eKTpUUECKUX 3apsiaoB
B3aumoneiictBue  3apsokeHHbIX  Tesd.  3akoH  Kysona
7.2 (3aBUCUMOCTh CHJIBI B3aMMOJCHCTBHS 3apsSOKEHHBIX TeJ OT
BEJIMUMHBI 3aPSAJI0B U PACCTOSHUS MEXTy TEJIaMH )
OnekTpuyeckoe nojie. HanpspkEHHOCTh 3JEKTPUYECKOTO TMOJIA.
7.3 [IpuHIIMTT  Cymepro3unyMK  DJSKTPUYECKUX  mojied  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenn IIEKTPUIECKUX 3apsI0B. DneMeHTapHbIN
7.4 anekTpudeckuid 3apsa. Crtpoenue aroma. [IpoBomHukm U
TUDJICKTPUKU
7.5 3aK0OH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
76 DIEKTPUUYECKHM TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPHUUECKOTO
' TOKa. ICTOUHUKHN MOCTOSIHHOTO TOKa
77 JleficTBHUSL  DIIEKTPUYECKOrO0 TOKa (TEIIOBOE, XHMMHYECKOE,
' MarHuTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U Ta3ax
7.8 OnekTpuyeckas uenb. Cuiia Toka. IIEKTPUUECKOE HANIPSIKEHUE
79 CornpoTHBiIeHHE TPOBOJHUKA. YEIBHOE COMNPOTHUBICHUE
' BEIIIeCTBA
7.10 3akon Oma aJig y4acTka 1enu
7.11 [TocnenoBarenbHOE U MapaieIbHOE COSTUHEHHE TPOBOJIHIUKOB
712 PaGoTa m MOIIHOCTH 3JEKTPUYECKOTO TOKA. 3akoH Jxoyms —
’ JleHua
713 DNEeKTpUYECKHE MU U MOTPEOUTENIN DJIEKTPUUECKONW SHEPTUU
' B OpiTy. KOpOoTKO€ 3amMbIKaHKE
714 IlocTossHHbIE ~ MarHuThl.  B3auMojeicTBHE  MOCTOSIHHBIX
' MarHUTOB
715 MarnutHoe nose. MarauTHoe nojie 3eMju U €ro 3HaueHue I
' JKU3HU Ha 3emiie
716 OneiT Opcrena. MarHuTHOe TOJE OJIEKTPUUYECKOTO TOKA.
’ [TprMeHeHre IeKTPOMAarHUTOB B TEXHHUKE
[eiicTBue MarHUTHOrO IOJS Ha TMPOBOJHUK C TOKOM.
7.17 DJIeKTpOABUTATENL  IOCTOSIHHOIO  TOKa.  Mcmonb3oBaHue

JJIEKTPO/IBUraTeNiel B TEXHUYECKUX YCTPOMCTBAX MW Ha




TpaHCIIOpTe

7.18

Onpitel ®apanes. SIBaeHHE HIEKTPOMArHUTHOW WHAYKIMH.
[IpaBuito Jlenna

7.19

Onekrporernepatop. CrnocoObl MOXYYEHHS]  DIIEKTPUUIECKOU
DHEPrUH. DJNEKTPOCTAHIIMM HAa BO30OHOBISIEMBIX HMCTOYHHKAX
SHEPTUU

7.20

[IpakTuyeckue pabOTHI:

OnbITHl IO HAOMIOAEHUIO JEKTPU3ALUK TeJl WHAYKIUEH U 1pu
COIPUKOCHOBEHUH.

HccenenoBanue neiCcTBUA DJIEKTPUYECKOrO 110 HA IIPOBOIHUKHU
U TUAJIEKTPUKH.

COopka u mpoBepka padOThI NEKTPHUUECKOHN IIEMH TOCTOSIHHOTO
TOKA.

W3mepenue u peryinpoBaHue CUIIbI TOKA.

H3mepenue u peryanpoBaHue HaIPSKCHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, MAYILIEro 4Yepes
pe3uCTOp, OT CONPOTHBIICHHS PE3UCTOpPAa W HAINPSKEHUS Ha
pe3ucrope.

OnpIThl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh 3JIEKTPHUUYECKOIO
CONPOTHUBIICHNs MNPOBOAHUKA OT €ro JUIMHBI, IUIOMIAIU
MOTNIEPEYHOT0 CEYEHUS U MaTepHaa.

ITpoBepka npaBuiia CIIOKEHUS HanpsHKeHU ! npu
IIOCIIEI0BATENbHOM COEIUHEHUH ABYX pe3nctopoB. IIposepka
OpaBWia JUId CHJIBl TOKAa IIPU NApajuIeIbHOM COEAVHEHHUU
pesucropoB. OmnpezneneHue pabOThl SIEKTPUYECKOIO TOKa,
uayniero  4epes  pesucrop.  OmpeneneHue  MOIIHOCTH
JJIEKTPUYECKOTO  TOKAa,  BBIAENSIEMOM  Ha  PE3UCTOpE.
HccnenoBanne 3aBUCHUMOCTH CWJIBI TOKa, MIYyILIEro 4epes
JaMIO4Ky, OT HampspbkeHus Ha Hed. Omnpenenenne KIT
HarpeBatend. lccnenoBaHMe MAarHUTHOTO — B3aUMOJEHCTBUS
IIOCTOSIHHBIX ~ MarHuToB.  V3yueHuWe  MarHUTHOrO  IOJIA
MOCTOSIHHBIX MAarHUTOB TPU UX OOBEIUHEHHWU U pa3fesICHHH.
HccnenoBanue neiCTBUS DIIEKTPUYECKOrO TOKAa HA MarHUTHYIO
cTpenky. OIbITBI, JAEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbI
B3aMMOJEICTBYS KaTylIKUM C TOKOM M MarHuTa OT CHUJIbI TOKa U
HallpaBJI€HUs TOKa B  Karymke. I3ydenue  nencrsus
MarHuTHOTO IOJIsI HA POBOJHMK ¢ TOKOM. KOHCTpyHpoBaHue u
uzyueHue paboTel anekrtponsuratens. Wsmepenme  KIIJ
AJIEKTPOJIBUraTEeNIbHON yCTaHOBKH. OIBITHI 10 MCCIIET0BAHUIO
ABJIICHUSI ~ JJIEKTPOMATHUTHOM  MHAYKIMM:  HCCIEAOBaHUE
W3MEHEHUH 3HAaYEHUs U HallpaBJICHUS NHIYKIIMOHHOTO TOKA

7.21

Du3nYEeCKUE SBIICHUS B IPUPOJAC: DIEKTPUUYECKHUE SIBIICHUS B
atMocepe, SIEKTPUUECTBO JKUBBIX OPraHM3MOB, MAarHUTHOE




noyie 3emu, Apeid IOIICOB, POJb MAarHUTHOTO TIOJS IS
’KU3HU Ha 3emie, OIS PHOE CHUsTHHE

7.22

TexHuueckue  yCTpOMCTBA: JJIEKTPOCKOI,  aMIIEpMETp,
BOJIbTMETP, PEOCTaT, CYETYUK DIIEKTPUUYECKOW HHEpPruH,
JIEKTPOOCBETUTEIIbHBIE puOopHI, HarpeBaTelbHbIE
AIEKTPONPUOOPHI (mpumepsl), ANEKTPUUECKUE
peIOXPaHUTENH, 3JIEKTPOMAarHur, AJIEKTPO/IBUTaTelb
HOCTOSIHHOT'O TOKA, TEHEPaTOp MOCTOSHHOTO TOKa

9 KIIACC
Kog
paszen Konx anemenra [IpoBepsieMble 271EMEHTBI COAEPIKAHMS
a
MEXAHUWYECKMUE ABJIEHUA

g1 MGX?HHHGCKOC nBIkeHHe. MarepuanbHas Touka. Cucrema
orcuéra

8.2 OTHOCHTENBHOCTh MEXaHUYECKOTO IBUKCHUS

8.3 PaBHOMEpHOE NPAMOJIMHENHOE IBUKEHHE
#HiHtPar###HepaBHOMepHOE NPSIMOJIMHEHOE JIBUYKEHUE.

8.4 Cpenssisi 1 MTHOBEHHAsl CKOpPOCTb Tejla NPU HEPABHOMEPHOM
JBUKEHUU

8.5 YckopeHue. PaBHOYCKOPEHHOE NPSMOIMHENHOE IBUKECHHE

8.6 #H##Par###CBoOoquoe manenne. OneITe! [ annies
#HiHPar###PaBHOMEpHOE IBM)KEHUE 1O OKpyxHocTu. [lepuon u

8.7 yactota oOpameHusi. JluHeliHas ©  yrjoBass CKOPOCTH.

8 LleHTpOCTpEMUTENBHOE YCKOPEHHE

8.8 [TepBerit 3akon HeroToHa

8.9 Bropoii 3akoH HproToHa

8.10 Tpetuii 3akon HeroToHa

8.11 HH#Par#H#H 1 [puHIIMI CynIEpIIO3ULIMU CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

213 #i#HParf##Cunna  TpeHus: Ccuwia TpPEHUs CKOJIBKEHUS, CHJIa
TPEHMS ITOKOS, IPYTHe BUIbI TPEHUS

2 14 #H##Par##H##Cuna TSXKECTU U 3aKOH BCEMHPHOTO TATOTCHUS.
YckopeHue cBOOOJHOTO MaIeHHS

215 JBmwxenue tmaHer Bokpyr Comnua. IlepBas kocMuueckas
ckopocTb. HeBecomMocTh u neperpysku

8.16 PaBHOBecue marepuanbHO TOUKU. AOCOJIIOTHO TBEPJOE TENO




8.17

H###Par#H#HPaBHoBecre TBEPAOro Tejla C 3aKPEIUIEHHOM OChIO
BpaieHusi. MoMeHT cuiibl. LIeHTp TshkecTn

8.18

Nmnynbce Tena. M3menenne nummnynbca. UMmynbe Critbl

8.19

3aKOH COXpaHEHMsI UMITyJIbCa

8.20

#H#HPartH#PeakTHBHOE IBIKEHUE

8.21

Mexannyeckasi paboTa U MOLTHOCTh

8.22

Pabora cun TspkecTd, ynpyroct, TpeHus. CBsi3b SHEpPruu u
paboThI

8.23

HOTGHL{I/IaHBHaSI BHCPFI/ISI TCJa, IIOAHATOrO Hal HOBCpXHOCTbIO
3emiu

8.24

[TorennmanbHas SHEPIUs C)KATON NPY>KUHBI

8.25

#H##Par#H#HKunernuueckas sHeprus. TeopemMa O KHHETHYECKOU
SHEPrUMn

8.26

HiHParf##3aKkoH cOXpaHEHHs] MEXaHUYECKON SHEPIUU

8.27

[TpakTuyeckue pabOTHI:

OrmpeziesieHne CpeHEM CKOPOCTH CKOJBXEHUsI Opycka WIH
JBIKEHMSI IIapuKa 10 HAKJIOHHOMW IuiockocTH. OmpereneHue
YCKOpEHHUs TeJda TpU PABHOYCKOPEHHOM JBUKEHHM IO
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanne  3aBUCUMOCTH IYTH OT BpPEMEHH  IpU
PaBHOYCKOPEHHOM JIB)KEHUU 0€3 HayaJIbHON CKOPOCTH.
[IpoBepka TUIMOTE3BI: €CIM MPH PAaBHOYCKOPEHHOM JIBUXKEHUU
0e3 HayaJbHOW CKOPOCTH IIyTH OTHOCATCA Kak pPsiJi HEUYETHBIX
yucel, TO  COOTBETCTBYIOIIME  IMPOMEXYTKHM  BpPEMEHHU
OJIMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT CHIIBI
HOpMalibHOTO fAaBieHusd. OmnpeneneHue ko3¢ (duIeHTa TpeHUs
CKOJIBKEHHUS. Onpenenenue KECTKOCTH HPY>KUHBI.
Onpenenenue pabOTbl CHUJIBI TPEHUS MPU PaBHOMEPHOM
JIBIDKEHUM  Tela [0  TOPU3OHTAIBHOM  MOBEPXHOCTH.
Onpenenenue pabOThl CHIIBI YIPYTOCTH NPHU MOABEME Ipy3a C
UCIIOJIb30BAaHUEM HEOBI)KHOTO U MOABHIKHOTO OJIOKOB

8.28

du3nyeckue SIBJICHHUSA B IIpupoJac: IpPUIUBbBI W OTJIIUBLI,
JBHOXKCHUC IIJIAaHCT ComHeuHOM CUCTCMbI, PCAKTUBHOC JIBHKCHHC
JKUBBIX OPTraHU3MOB

8.29

TexHUYecKue yCTPONCTBA: CIHUIOMETP, MATYUKUA TTOJOXKEHUS,
paccTOSHUS U YCKOPEHHUSI, PAKEThI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

Konebarenbnoe  aBmwkeHne. OCHOBHBIE — XapaKTEPUCTHKH
KOJICOAHUH: TIEpHO/, YacTOTa, AMIUIUTY 1A

9.2

MaremaTuyeckuii W TPYKUHHBIM MasTHUKH. [IpeBpaiienue




SHEPIruu 1mpu K0JIeOaTEIbHOM JABWXKXCHUUN

9.3

3aryxatomue konebanus. Beinyskennsie konedanus. Pezonanc

9.4

Mexannueckue BoJHBL. CBoOMCTBA MEXaHHYECKHX  BOJIH.
IIponosibHBIE M TTONIEPEYHBIE BOJHBI. JlJIMHA BOJIHBI U CKOPOCTh
€€ pacnpocTpaHeHUs. MexaHW4YecKue BOJIHBI B TBEPAOM TEJE,
CelCMHUYECKHE BOJIHBI

9.5

3Byk. ['pomMKkoOCTb 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa

9.6

Hudpa3Byk u yabTpa3Byk

9.7

[TpakTuueckue paboThI:

Ornpezenienne 4acToThI U Meproia KojieOaHuH MaTeMaTHYECKOTO
MasTHUKA.

OrnpezerieHne 4acTOTHl M TEpHOJia KOJeOaHW TPY>KUHHOTO
MasiTHUKa

Uccnenosanue 3aBUCUMOCTH nepuoja KOJIeOaHMit
MOJIBELICHHOTO0 K HUTH Tpy3a OT JUIMHbI HUTH. MccnenoBanue
3aBHCHUMOCTH TE€pHoJia KoJieOaHUH MPY>KUHHOTO MAasTHHKA OT
Macchl Trpy3a. [IpoBepka He3aBHUCHUMOCTH Tepuoja KoseOaHuit
rpy3a, MOJABEIIEHHOTO K HHUTH, OT MAacChl Ipy3a U KECTKOCTHU
npyxuHbl. M3Mepenne yckopeHusi cCBOOOIHOTO MaieHuUs

9.8

dusnueckre SBJICHWS B TMPUPOJC: BOCIPHUATHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICCHHE, CEHCMUYECKHE BOJHBI, ITyHAMH,
9XO0

9.9

TexHu4yecKne yCTporCTBa: 3X0JIOT, UCIOJIb30BAHUE YJIbTPa3ByKa
B OBITY U TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

SHCKTPOMB.F HUTHOC ITOJIC. 3J'IeKTpOMaFHI/ITHBIC BOJIHBI.

10.1 CBolicTBa 2JIEKTPOMATrHUTHBIX BOJH
10.2 [IIxana 37eKTpOMAarHUTHBIX BOJIH
103 DJIeKTpOMarHuTHas npupojaa ceera. Ckopocth cBeta. BosiHOBBIE
' CBO¥iCTBa CBETa
10 [TpakTuyeckune paboOTHI:
10.4 N3yueHne CBOWMCTB JJIEKTPOMArHUTHBIX BOJH C TOMOIIBIO
MOOMIIBHOTO TenedoHa
10.5 ®dusnyeckue sBICHHUS B TNPHPOJE: OMOIIOTHYECKOE JEHCTBHE
' BUAMMOT0, YIBTPa(UOIETOBOTO U PEHTTEHOBCKOTO M3ITyUeHHH
10.6 TexHu4yeckue ycTpoHCTBa: HCIOJB30BAHUE AIEKTPOMArHUTHBIX
' BOJIH U1 COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11 11.1 JIyueBas monens cBera. McTouHMKY cBETa
11.2 [IpsAmosMHEITHOE pacIPOCTPAHEHUE CBETA




11.3 Ortpaxenue cBera. [nockoe 3epkano. 3aKOH OTPAXKEHHS CBETA
114 [Ipenomnienne cBera. 3akoH TmpenomiieHus cBeta. llomaHoe
' BHYTpPECHHEE OTPAKCHUE CBETA
11.5 JInnza. Xop stydeil B JIMH3E
11.6 Ontuyeckas cuctema ¢oroanmapara, MUKpPOCKOIA U TeJIECKoIa
117 I'maz  kak  onruueckas  cucrema.  bauszopykocth U
' JaTbHO30PKOCTh
118 Paznoxxenune Oenoro cBera B coekTp. OnbiTel HproToHa.
' CrnosxeHue ciekTpajabHbIX LIBETOB. Jlucepcus cBeTa
[TpakTuyeckue paboOTHI:
#iHPar##llccnenoBaHue  3aBUCUMOCTH  yrja  OTPayKEHUs
CBETOBOTI'O JIy4a OT YIJIa MaJeHHUs.
HiHPar##3yuenne XapakTepUCTUK M300paKEHHs MpeaMeETa B
IUIOCKOM 3€pKalie.
#i#Par##lccnenoBanue  3aBUCMMOCTH  yIjla  IIPEJIOMIICHUS
CBETOBOrO Jy4ya OT yrja MaJeHUs Ha TpaHUIE «BO3AYX —
11.9 CTEKJIO».
###Par## lonyuenne n300pakeHUi ¢ MTOMOIIBIO COOMPArOIIIEH
JIMH3BI.
###Par###Onpenenenne GOKyCHOTO PACCTOSHUSI M ONITHYECKOM
CHJIBI COOMPAFOIICH JTNH3HI.
HH##Par###ONBITHI 110 Pa3JI0KEHUIO 0EJI0T0 CBETAa B CIIEKTP.
HH#H#Par####ONbITBl 110 BOCIPUSTHIO I[BETA MPEIMETOB MPU HUX
HaAOJIO/IEHUH Yepe3 IIBETOBbIC (PHIIBTPHI
®uznueckue sBiaeHUs B npupone: 3atmeHus CosHna u JIyHsl,
11.10 1BETa TeJI, ONTHWYECKHUE sBICHUs B artMmocdepe (1BeT Heda,
pedpakmus, paayra, MUPax)
111 TexHuyeckue yCTpONCTBA: OYKH, IEpUCKOM, (oToammapar,
' ONTHYECKUE CBETOBOIBI
KBAHTOBBGIE ABJIEHUA
2.1 OmnbiTel Pezepdopna u mimaHerapHas Mojenb aToMa. Mopenb
' aroma bopa
122 Hcnyckanne ©  TOTJOHIEHHE cBeTa aToOMOM. KBaHTHI.
' JIuHeityaTbie CIEKTPhI
12 12.3 PannoaktuBHOCTh. Anb(a, 6eTa- 1 ramMma-u3I1y4eHus
124 Crpoenune atoMHoro sapa. HykimoHHas Moiens aTOMHOTO sijipa.
' N30TOnEI
12.5 PannoaktuBHble mpeBpamieHus. [lepuoa momypacmnaga aTOMHBIX
' saep
126 Snepuple peakuuu. 3aKOHBI COXpaHEHHs 3apsIOBOTO H
' MacCOBOT'O YHCET




12.7

OHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU

12.8

Peakiuu cuntesa u genenus saep. Mcrounuku sneprun ComnHia
" 3BE3]

12.9

Snepnas oHepreTtuka. J[elcTBUE paJuOaKTUBHBIX U3JIyYEHUN Ha
JKUBBIC OpPraHU3MBI

12.10

[TpakTnyeckue paboOTHI:

HaGnroneHue CIIOMIHbIX M IMHEWYAThIX CIIEKTPOB U3ITYUYECHHUS.
HccnenoBanne TPEKOB: HW3MEPEHHE HHEPIUU  YACTHUIIBIIO
TOPMO3HOMY IyTH (110 (hoTorpadusim).

W3mepenue panoakTUBHOTO (poHa

12.11

duznueckue SBJICHHA B IIpupoac: €CTECTBCHHBIN
paI[I/IOEIKTI/IBHHﬁ (I)OH, KOCMHUYCCKHUEC JIYUHU, PAAUOAKTUBHOC
HU3JIYUYCHUC TIPUPOAHBIX MHUHCPAJIOB, JIefCTBHE paaArOaKTUBHBIX
I/ISJIy‘{eHI/IfI Ha OpraHu3M 4CJIOBCKaA

12.12

Texunueckue YCTpOﬁCTBai CIICKTPOCKOII, I/IHI[I/IBI/II[yaJ'II)HHﬁ
JA03UMCETP, KaME€pa Bunscona




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 QU3MKU B Hay4YHOH KapTUHE MUpPaA; CHOPMUPOBAHHOCTD
0a30BbIX TMPEACTAaBICHUNH O 3aKOHOMEPHOW CBS3M UM TI03HABAEMOCTHU
ABJIGHUN  TPUPOABI, O  pPOIM  OKCIEepUMEeHTa B  (Qu3MKe, O
cuctemooOpasytomiel pond (U3MKK B Pa3BUTHH €CTECTBEHHBIX HAayYK,
TEXHUKH U TEXHOJIOTHH, 00 3BOJIONUU (PU3NYECKUX 3HAHUU M UX POJIU B
[EJIOCTHOW €CTEeCTBEHHOHAYYHOW KapTHHE MHpa, O BKJIAJ€ POCCUUCKUX U
3apyOexXHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAayKH, OOBSICHEHHE MPOIIECCOB
OKPYKaroIIero MUpa, pa3BUTHE TEXHUKU U TEXHOJIOTUN

3HaHUSA O BHJAAX MaTepuH (BEIIECTBO W TIOJIE), O ABMKEHHUH KaK CTOcoOe
CYIIECTBOBAHMS MaTepuu, 00 aTOMHO-MOJICKYJSIPHOW TCOPUU CTPOCHHS
BEIECTBa, O (PM3MUYCCKON CYIIHOCTH SIBICHUH MPHUPOABI (MEXaHHYCCKHX,
TEIUIOBBIX, 3JICKTPOMArHUTHBIX W KBAHTOBBIX); YMEHHUE Pa3indaTh SBICHUS
10 ONHCAHMI0 WX XapaKTEePHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE (PU3UYECKOE SIBJICHUE, YMEHHE paclio3HaBaTh
NPOSIBJICHUE HW3YyYCHHBIX (U3NYECKUX SIBJICHUH B OKpYXKAIOIIEM MUpE,
BBIJIETISIS MX CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKK)

BJ'IaI[eHI/Ie OCHOBAMH TNOHSTHIHOTO amnmapara M CHMBOJHUYCCKOI'O sA3bIKa
(1)I/ISI/IKI/I N HCIIOJIBb30BAHUC HX IJId PEHICHUSA y‘le6HBIX 3ajJla4; YMCHHC
XapaKTCpHU30BaATh CBOMCTBaA TCII, (1)I/ISI/I‘ICCKI/IG SBJICHUA MW IIPOLECCCHI,
HCIIOJIb3YA (bYHI[aMeHTaJ'ILHBIe U SMITUPHUYICCKUC 3aKOHBI

YMeHne OmnHuCHIBATh HN3YUYCHHBIC CBOMCTBA TEII M (1)H3quc1<1/1e SIBJICHUA,
HCIIOJIb3YA (1)I/I3I/I‘ICCKI/IG BCJIIMYHHBI

Brragenne ocHOBaM¥M METOJIOB HAyYHOT'O MO3HAHUS C YYETOM COOIIONCHUS
npaBuI 0E30MacHOTO TPy/ia: HAOMIoIeHHE (PU3NIECKHX SIBIICHUI:

YMEHHE CaMOCTOSTEILHO COOMPATh 3KCICPUMEHTAIBHYIO YCTaHOBKY W3
JAHHOTO Habopa 00OpYyAOBaHMS MO MHCTPYKIIMH, OMUCHIBATH XOJ OIbBITA U
3aMKChIBaTh €r0 pe3yybTaThl, HOPMYIHPOBATH BHIBOADI;

MMPOBEACHUEC TMPAMBIX W KOCBCHHBIX H3MepeHHﬁ (1)I/I3I/I‘ICCKI/IX BCJINYHH:
yMEHHE  IUIAaHUPOBaTh  HM3MEPEHMS,  CaMOCTOSITEIbHO  COOMpaTh
IKCIIEPUMEHTAIBHYIO YCTaHOBKY IO HMHCTPYKIIMH, BBIYUCISTH 3HAUYCHHE
BEIIMYHMHBI M QHAIN3UPOBATh TIOJyYCHHbIC Pe3yJIbTaThl C yYETOM 3aJaHHOI
HOTPEIIHOCTH PE3yJIbTATOB H3MEPEHHUI;

HpOBe/ICHHE HECJIOMKHBIX IKCIIEPHUMEHTATbHBIX UCCIICI0BaHHI;
CaMOCTOSITENIFHO COOMPATh IKCIIEPUMEHTANBHYIO YCTAaHOBKY M IPOBOJIHTH
WICCIICIOBAHKE 110 MHCTPYKIMHU, MPEACTABIATH IOJYYCHHbIC 3aBHCHMOCTH




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

YMmenne o0bACHATh (PU3NYECKHE MPOLECCH U CBOMCTBA TEJ, B TOM YHCIE U
B KOHTCKCTC CI/ITyaIlI/If/'I MMPAKTUKO-OPUCHTUPOBAHHOTO XapaKTepa, B
YaCTHOCTH, BBISABIIATD IMPUIUHHO-CJICACTBCHHBIC CBA3HU n CTPOUTH
OOBSICHEHHE C ONOPOM HAa H3Y4YEHHbIE CBOWCTBA (PU3UYECKUX SIBICHUM,
(du3nyecKue 3aK0Hbl, 3aKOHOMEPHOCTH U MOJIEH

YMeHnue pemats pacuéTHbIe 3a1aun (Ha 6a3e 2 — 3 ypaBHEHU), UCTIOIB3YS
3aKOHBI U (DOpPMYIIBI, CBS3BIBANOMINE (DU3UUECKHE BEIIMYMHBI, B YACTHOCTH,
3aIlMChIBaTh KPATKOE YCIOBUE 3aJauyM, BBISBIATH HEIOCTAOLIUE JaHHBIC,
BEIOMpaTh 3aKOHBI W (OPMYJIBI, HEOOXOIUMBIC [UIsI €€ pelIeHus,
WCIIOJIb30BaTh CIPABOYHBIC JIAHHBIC, MPOBOJUTH PACUETHl M OIICHUBATH
PEaTUCTUYHOCTD TMOJYYEHHOTO 3HAYEHUs! (PU3MYECKON BEIIMYMHBI; YMEHHE
OTIPENICTATh PA3MEPHOCTh (PU3WYECKONM BEIUYUHBI, TOJYYCHHOU TMpHU
pELICHUH 33/1a41

YMeHHe XapaKTepHU30BaTh PUHIUIBI IEHCTBUS TEXHUYECKUX YCTPOUCTB, B
TOM 4YHUCJIe OBITOBBIX NPHOOPOB, M MPOMBIIIJICHHBIX TEXHOJOTHYECKUX
IPOIIECCOB IO WX OMHMCAHUIO, UCIOJB3Ys 3HAHUS O CBOMCTBAX (PH3MUECKUX
ABJIEHUI 1 HEOOXO0IMMbIE (PU3NUECKHE 3aKOHOMEPHOCTHU

10

YMeHue HCIoJIb30BaTh 3HAHUS O (PU3MUECKUX SIBJICHUSAX B MOBCEIHEBHOM
KHU3HH U1 oOecriedeHus: 0e30MacHOCTH MpH OOpaleHHH C OBITOBBIMH
npubopaMu M TEXHHUYECKUMH YCTPONCTBAMH, COXPAaHEHHs 370POBbI H
COOJIIOIEHUST HOPM JKOJIOTMYECKOro IOBEIEHMS B OKPYXKAIOLIEH Cpee;
NOHUMaHHE HEOOXOIMMOCTH TPUMEHEHHUS JIOCTHKCHUH (U3UKH |
TEXHOJIOTHH [Tl PAallMOHAIBHOTO MPHPOIOTIONIE30BAHMS

11

OnbIT moMcKa, TpeoOpa3oBaHMs M NpEACTaBICHUs  HMH(OpMAIUH
¢u3mueckoro - coiepKaHus € HCIOJBb30BaHHEM  WMH(POPMALMOHHO-
KOMMYHHMKAaTHBHBIX TEXHOJIOTUH; YMEHHE OLIEHUBaTh JOCTOBEPHOCTh
MONyYeHHOW WHQPOpPMAIMM HA  OCHOBE WMCIOMIMXCS 3HAHWA U
JIOTIOJIHUTENbHBIX MCTOYHMKOB; YMEHHE HCIOJIb30BaTh IPU BBIITOJHEHUU
yueOHbIX 3aJaHMil  HAYYHO-TIONYJSIPHYIO  JIUTepaTypy (U3NYECKOTO
coJiepKaHus, CIIpaBOYHbIE MaTepuabl, pecypchl ceTu MHTepHeT; BiiajgeHue
0a30BbIMU HaBbIKaMHU IpeoOpa3oBaHus MH(OpPMALMKU U3 OJHOM 3HAKOBOM
CUCTEMBl B JIpYI'yl0; YMEHHE CO037aBaTb COOCTBEHHbBIE IHUCbMEHHBIE U
YCTHBIE COOOIIEHHS HA OCHOBE MH(OPMALIUU U3 HECKOJIBKMX UCTOYHUKOB




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

K IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
ox

1 MEXAHUWYECKUE SABJIEHUA

11 Mexannueckoe nBuxkenue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTh

JIBIKCHUS

PaBHOMepHOE M HepaBHOMepHOe nBMkeHHE. CpenHsas ckopocTb. dopmyna ans
1.2 | BeUMCHEHMS cpeaHel ckopocTu: v = S/t

PaBHOMEpHOE TIPSIMOJIMHEMHOE JBMKEHHE. 3aBUCUMOCTh KOOPIMHATHI TeJla OT BPEMEHHU
B CITy4ae paBHOMEPHOTO MPSIMOJIMHEHHOTO JBHKEHUS:

Fpa(l)I/IKI/I 3aBUCUMOCTH OT BpPCMCHU JII HNPOCKIUH  CKOPOCTH, MNPOCKIUN
nepeMeuicHud, MyT, KOOpAUHATHI [TPU PaBHOMCPHOM HpHMOHHHCﬁHOM JABHXXCHHUHA

3aBHCHUMOCTD KOOpAWHATBI TEJIa OT BPEMCHHU B ClIyda€ PpPaBHOYCKOPCHHOI'O
HpHMOHHHCﬁHOFO JBHMXKXCHUA:

-

zl...
Sy(f)=vp = f+a* 3

@opMyIIbl Ul MPOEKIHUH MTEPEMENIEHUS, IPOEKIIMN CKOPOCTH U MPOEKIMH YCKOPEHUS
IIPY PABHOYCKOPEHHOM IPSIMOJINHEWHOM JIBUYKEHUU:

o

o t+a. -
14 -S'.\.(F)—Uul\_ t a, 2 »

U.\'(’f) =Up, @, 1,

a.(f) =canst,

5 o]

vy, — Uy, =2a.s,

I'padviku 3aBUCUMOCTH OT BpEMEHH JUIsl MPOEKIUU YCKOPEHHsI, TPOEKIUHU CKOPOCTH,
MPOEKIIMHU TEPEMEIICHUs], KOOPAUHATHl MPH PABHOYCKOPEHHOM MPSMOJIMHEHHOM
JBUKEHUU

CBoOognoe manenue. Dopmysbl, omMchIBaolMe CBOOOAHOE TNaJCHHE Teia IO
|5 | BepTHKamu (IBW>KeHUE Tela BHU3 WM BBEPX OTHOCHTEIHHO IMOBEPXHOCTH 3€MIIN).
’ I'padviku 3aBUCUMOCTH OT BPEMEHHU AJISi IPOEKLUU YCKOPEHHUSI, TPOEKIIUA CKOPOCTH U

KOOPAUHATLI IIPU CBO60,I[HOM MMaJICHUU TCJIa 110 BEPTUKAIN

CKopocTh paBHOMEPHOI'O JBMKEHUS TeJa M0 OKPYKHOCTH. HampasiieHue ckopocTH.
1.6 | ®opmyna mid BBIUMCIEHUS CKOPOCTH 4Yepe3 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

1.7

Macca. IImoTHOCTE BCIICCTBA. d)opMyna JJIs1 BBIYHMCJIICHUS IIJIOTHOCTH

1.8

Cua — BCKTOpHAasi1 (1)I/I3I/I‘IGCK85[ BeanunHa. CloskeHue Cuil

1.9

SBnenune unepuu. [lepssiii 3akoH HeroToHa

1.10

Bropoii 3akoH HeroToHa:
F=m-a

COHaHpaBHeHHOCTB BCKTOpPA YCKOPCHHA TCJIa U BEKTOPA CUJIBI, HeﬁCTBYIOHleﬁ Ha TCJI0

1.11

Bzaumoneiicteue ten. Tperuii 3akod HeroToHa:

Fygi==Fry

1.12

TpeHHe IIOKOA M TPCHHUC CKOJIBKCHUSI. CDopMyna JJI1 BBIYUCIICHUA MOAYJIA CHJIbI
TPCHUA CKOJIbKCHUA:

Frpzp-}.-’

1.13

Hedopmarus tena. Yupyrue u Heynpyrue aegopmarun. 3akoH yrnpyroi nedopmanuu
(3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOC TATOTEHUE. 3aKOH BCEMHUPHOTI'O TATOTCHUA:




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

F=G-

dopmyia 715 BBIYUCICHUS CUIIBI TSDKECTH BOIM3M moBepxHocTH 3emin: F = mg.
JBmxenue mnaner Bokpyr Connua. Ilepsas kocmudeckast ckopocts. HeBecomocTs 1
HeperpysKu

1.15

Nmmynbe Tena — BeKTopHas pu3ndeckasi BeIUYHHa.
D=mo

Nmnynsc cucremsl tei. M3menenune umnyibsca. IMImyabsce cuiisl

1.16

3akoH COXPAaHCHUS UMITYJIbCa JJIA 3aMKHYTOﬁ CHUCTCMBI TCJI:
D=nyUy -+, U, =const

PeakTtuBHOE ABH)KEHHE

1.17

Mexannueckasi pabota. @opmyia s BEIYUCICHUS pPaOOThI CHIIBIL:

A=Fsoosct

Mexanndeckast MOIIHOCTB:

1.18

Kunernyeckas u noteHuanpHas 3Heprusi. @opmyiia A1 BBIUUCICHHUS] KHHETUUECKOM
SHEpPTrUH:

L
2
Teopema o kuHeTHYECKOU dHEeprun. GopMmyna i BEIYUCICHUS TOTEHIMAIBHOMN
SHEPTHUH TeNa, MOAHITOrO
Hag 3eMIIE:

E_=meh
F' =

1.19

MexaHuueckasi JHEPTHUS:
E=E;+E »
3aK0oH COXpaHEHUsI MEXaHWYEeCKOH dHeprun. DopMyia JijIsl 3aKOHA COXPAHECHHUS

MEXaHWYECKOM YHEPIUU B OTCYTCTBUE CHJI TpeHUs: £ = const.
[IpeBpanieHne MEXaHMYECKOW SHEPTUU MPU HAJTUYUU CUIIBI TPEHHUS.

1.20

[IpocTbie MexaHU3MBI. «30J10TOE IPABUIIO» MEXAHUKHU.
Peruar. Moment cuibl: M - Fl.
VYcioBue paBHOBECHS pblyara:




M, +M,; +..=0
[ToxasrxHbIN 1 HeTOABWKHBIN O6510KK. KITJ] mpocThIx MEXaHU3MOB,

n= Anonesnas

‘{HIIHH SHE3A

1.21

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

P=pg+ Py
1.22 | 3axon [lackansa. ['mapaBauyueckuii mpece
3akoH Apxumena. @opmyiia s ONpPENEIeHHs BHITAIKUBAIOLIEH CUIIbI, IEHCTBYIOIIEH
Ha TeJlo, MOTPYKEHHOE B KUAKOCTh WU ras:
1.23 F_—"-_px. =pgV
VYcnosue miaBanusd tena. [lnaBanue cynoB u Bo3ayxoIuiaBaHue
Mexannueckue kosjeOaHMs. AMIUIMTYJa, NEpUuoJ M yactora Kosebanui. dopmyia,
CBSI3bIBAOILAs YACTOTY U NMEPHOA KOJIeOaHUI:
1.24 Y 1
f 5
125 MaremMatnueckuii M NpPYXKUHHBIM ~ MasaTHUKHA. [IpeBpamieHue SHeprum  Ipu
' KoJ1e0aTeIbHOM JABH>KEHUAN
1.26 | 3aryxaromue koneOanus. BoiHyxneHHsie koaeOanus. Pezonanc
Mexannueckue BosIHbI. 1IpononbHble 1 onepedHbie BOJIHBL. [[1Ha BOJIHBI U CKOPOCTh
pacnpoCTpaHEHUS BOJIHBI:
1.27 .
h=v-T
128 3ByK. I'poMKocTh M BbIcOTa 3ByKa. OTpakeHHME 3BYKOBOW BOJIHBI Ha I'PaHUIE ABYX
' cpea. MHdpa3ByK U yIbTpa3ByK
IIpakmuyeckue pabomul
N3mepenue cpeqHeil INIOTHOCTH BELIECTBA; APXUMEIOBOU CHJIBL; JKECTKOCTH IIPYKUHBL,
129 KO3 pULIMEHTa TPEHUsI CKOJIbXKEHUS; paOOThI CUJIbI TPEHUS, CUJIbl YIIPYTOCTH; CpeaHEN

CKOpPOCTH OBUKXCHUA 6pyCI<a 10 HaAKJIOHHOM IIJIOCKOCTHU; YCKOPCHUA 6pyCI<a npu
JABHOKCHHUHA 110 HaKJIOHHOM IIJIOCKOCTH, YaCTOThbI 151 nepuoaa KoJIeOaHMH
MAaTCMAaTUICCKOI0O MAasATHUKA, YACTOTHI U MEpHoaa KOJIeOaHMH IMPY>KUHHOI'O MAasATHHUKA,




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
KoJleOaHUH HUTSIHOTO MasTHHKAa OT Macchl rpysa. [IpoBepka ycioBusi paBHOBECHS
peruara

Qu3suueckue A61eHUs 8 npupooe: TPUMEPHl JBIKEHHUS C Pa3IMYHBIMH CKOPOCTSIMHU B
KUBOUM U HEXKUBOU MPUPOE, NEHCTBUE CUIIBI TPEHHSI B IPUPOJIE U TEXHUKE, PUIUBBI U
OTIIUBBI, JBUXKEeHHE IaHeT CONHEYHON CHUCTEMbI, PEaKTHBHOE ABM)KEHHE MKHBBIX

1.30 OpPraHU3MOB, pblYaru B TeJi€ YEJIOBEKa, BIUSHHE aTMOC(EpPHOro MaBJIEHUS Ha KUBOH
OpraHu3M, IUIaBaHUE pPBIO, BOCHPHUATHE 3BYKOB JKMBOTHBIMHU, 3E€MJICTPSICEHHUE,
CEIICMMYECKHE BOJIHBI, LIyHAMH, 3XO
Texnuueckue ycmpoiucmea: CHUIOMETP, JNaTYUKH IIOJOXKEHUS, PACCTOSHUS U
YCKOpPEHUS, AMHAMOMETP, MOAIIUITHUKY, PAKETHI, pbIYar, MOJBUKHBINA U HEITOABUKHBIN

1.31 | Onoku, HaKJIOHHAS MIOCKOCTh, IPOCThIE MEXAHU3MBI B OBITY, COOOILAIOIINECS COCYAbI,
YCTPOMCTBO BOAONPOBOJIA, THAPABIMUYECKUI IIpecc, MaHOMETpP, GapoOMeTp, BEICOTOMED,
MOPIIHEBOM HACOC, apeOMETP, IXO0JIOT, UCIIOJIb30BaHUE YIIbTPAa3BYKa B ObITY M TEXHUKE

2 TEIUIOBBIE ABJIEHW A
OCHOBHbBIE TOJOXEHHUSI MOJIEKYJISPHO-KHHETUUYECKOH TEOPUH CTPOEHUS BEIIECTBA.

2.1 Mopnenn  TBEpAOro, KHMJIKOIO M Ta3000pa3HOTO  COCTOSIHMM  BEIIECTBA.
Kpucrannnueckue u amopHble Tena

29 JIBmxeHne yactul] BeniecTBa. CBs3b CKOPOCTH JIBMKEHMSI YAaCTUL[ C TEMIIEPATYypOM.

' BpoyHoBckoe nBmxenue, uddysus

23 CMauuBaHUE U KaWUISIPHBIE SBJICHUS

2.4 | TemnnoBoe pacHIUpEHUE U CKATHE

2.5 TennmoBoe paBHOBECHE

26 BuyTpennsas sneprus. Pabora u tensonepenaya Kak crnocoObl U3MEHEHUS! BHYTPEHHEN

' SHEPTUH

2.7 | Bwuasl Temonepeaayun: TEMIONPOBOIHOCTb, KOHBEKIIHS, U3IIyUEHUE
Harpeanne u oxnaxzaenue tes. KonnuecTBo TEIUIOThL. Y AeibHas TEIIOEMKOCTD:

28 O=cam(t,—t,)
3aKOH COXpaHEHMsI SHEPTUHU B TEIUIOBBIX Mpolieccax. Y paBHEHUE TEIJIOBOro OasaHca:

2.9 QI_QE L =0

2.10 | Wcmapenue u koHIeHCANus. VI3MeHEHHE BHYTPEHHEH SHEPTUH B MPOIIECCE MCITAPEHHUS




1 KoHJeHcanuu. Kunenue sxunkoctu. Y aenbpHas TeroTa napooopasoBanusi: L = Q/m

2.11 | BnaxHocTs BO3IyXxa
[InaBnenne m xpucramumsanus. VI3MeHeHHe BHYTpPEHHEH 3HEPIMM IpH IUIABICHUM U
KpUCTAJIIIN3aLMu. Y IeNbHAs TEIUI0Ta IIABICHUS:
2.12 o)
==
m
)13 BHyTpeHHAs 3Heprus cropaHus TOIUIMBA. Y IeJbHasl TEIUIOTa CTOPAaHUsS TOIUIUBA: ¢ =
' Q/m
2.14 | TIlpunuuns! pa®otsl TemnoBsix apurateneid. KI1/I rernnosoro asurarens
IIpakmuueckue pabomul
N3mepenue yaenpbHOM TEIUIOEMKOCTH METAJUIMYECKOro ILIWIMHIpA; KOJIUYeCTBa
TETJIOTHI, MOJIyYEHHOTO BOJIOM KOMHATHOH TeMIleparypbl (PUKCHUPOBAHHOW MAaccChl, B
5 15| XOTOPYyIo omymeH HarpeThli LMIMHAP; KOJUYECTBA TEIUIOTHI, OTJAHHOTO HAarpeTbhIM
' LWIMHIPOM, TI0CJIE€ OIyCKaHMUs €ro B BOJY KOMHATHOW TEMIEpPaTypbl; OTHOCUTEIbHON
BJIQXKHOCTH BO3/lyXa; YAEJIbHOW TEIUIOTHI MJaBieHMs Jpaa. McciaenoBanue n3MeHEeHUs
TEMIEPAaTypbl BOJbl IPU PA3NIUYHBIX YCJIOBUAX; SBJIEHHUS TEIUIOOOMEHa Ipu
CMEUIMBAaHNUU XOJIOAHOW U TOpsYe BOABL; ITPOLIECCA UCTIAPEHHUS
Qusuueckue A671eHUa 6 NPUpoOe: TTIOBEPXHOCTHOE HATSKEHNE U KAIWUISPHBIE SIBICHUS
2.16 | B mpupoxe, Kpuctauibl B mpupone, uznydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MoOpcKHe Opu3bl; 00pa3oBaHUE pOCHl, TyMaHa, NHEs, CHEra
Texnuueckue ycmpoticméa: KalWILIAPbl, INPUMEPHl MCIOIb30BaHUS KPHUCTAJUIOB,
2.17 | >KUOKOCTHBI TEPMOMETp, AATYUK TEMIEPATYPhI, TEPMOC, CUCTEMA OTOILJIEHHS JOMOB,
TUTPOMETPBI, ICUXPOMETD, MapoBas TypOrHa, TBUTATENIb BHYTPEHHETO CrOPaHuUs
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 Onektpu3anus Ten. /[Ba BU1a dNEKTPUUECKUX 3apsia0B
3.2 | BsaumopelicTBue 3apspKEHHBIX Tell. 3akoH Kynona
3.3 | 3akoH coxpaHEHHs JIEKTPUUECKOro 3apsaa
3.4 Onexkrpuueckoe  mnoine.  Hampsok€HHOCTB — dnexkTpuueckoro  mousid.  [IpunHnmn
’ CYIEPIIO3ULMHU AIEKTPUUYECKHUX TOJIeH (Ha Ka4eCTBEHHOM YPOBHE)
35 Hocutenn  snektpuyeckux  3apsaoB. JlelicTBUE  BIEKTPUYECKOTO  MMOJs  HA
' JNEeKTpUYeCcKue 3apsabl. [[pOBOJHUKN U TUAIEKTPUKH
[TocTostHuBIN BnekTpuyeckuii TOk. JleWcTBus snekTpuueckoro Toka. Cuiaa ToKa.
3.6 | Hampsokenue.
I=q/t,U=A4/4
37 DNEKTPUUECKOE CONIPOTUBIIEHHE. Y IETBHOE AIEKTPUUECKOE CONPOTHUBIICHUE:!
' R =pl/S
3.8 | 3akon Oma s ydacTka 3nekTpuueckoii uenu: / = U/R
3.9 [TocnenoBarenbHOE COEIMHEHNE 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 MontHOCTH 3JeKTpUyeckoro Toka. 4 = Ult, P = Ul
3akon Jlxoyns — Jlenmna:
3.11 O=I 2 Rt
312 OneIT OpcTena. MarHuTHOE TOJI€ TIPSIMOTO TTPOBOJHUKA C TOKOM. JIMHUM MarHUTHOM
' WHTYKIIAN
3.13 | MarauTHoe 1osje MoCTOSHHOTO MarHuTa. B3anmoieiicTBre MOCTOSTHHBIX MarHUTOB
3.14 | JleiicTBME MarHUTHOTO MOJIsl HA TPOBOJHUK C TOKOM
3.15 | Onertel apanes. SABneHue sneKTpoMaruHuTHON HHAYKIKK. [IpaBuso Jlenna
Ipaxmuueckue pabomul
N3mepeHune 37aeKTprYecKoro CONPOTHUBIICHUS PE3UCTOPA; MOIIHOCTU AJIEKTPUYECKOTO
TOKa; pabOThI 3JEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BOSHHKAIOUIETO B MPOBOAHUKE (PE3UCTOPHI,
316 JaMIIOYKa), OT HAMpPsDKEHUs Ha KOHIAX MPOBOJAHMKA; 3aBUCUMOCTU COMPOTUBJICHUS OT
' JUIMHBl ~TIPOBOJHHMKA, IUIOIIAAM €ro IONEpPEeYHOro CEYEHUss M YAEJIbHOIO
CONPOTHUBIICHUS.
[IpoBepka mnpaBuia [Uisi SJIEKTPUYECKOTO HANPSDKEHUS MPU  IOCIEI0BATEIbHOM
COCIMHEHUM TMPOBOJAHUKOB; TMpaBuja I CHJIbl 3JIEKTPUYECKOTO TOKa IpH
napayielbHOM COeAMHEHUN TIPOBOHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuueckue sA6leHus 6 npupode. DBJEKTpUUYECKHWE SBJICHHs B aTMmocdepe,
3.17 | DJNEKTpHYECTBO >KMBBIX OPraHU3MOB, MAarHUTHOE T0JIe 3eMJIH, Apei( IMOJIFOCOB, POJIb
MAarHUTHOTO TOJISA JUIsl )KM3HU Ha 3eMiie, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: IEKTPOCKOI, aMIIEPMETpP, BOJBTMETP, PEOCTAT, CUETUHK
3118 AJCKTPUYECKON  DHEPTUU, DJIEKTPOOCBETHTEIbHBIE MPUOOPHI, HarpeBaTelbHbBIE
' AJEKTPONPUOOPHl  (TIPUMEPHI), DJIEKTPUUYECKHE TPEIOXPAHUTETH, JJICKTPOMArHuT,
3JEKTPOJIBUraTeIb NOCTOSHHOIO TOKA, TEHEPATOP MOCTOSIHHOTO TOKA
3.19 | DOnexrpomarHuTHbIE BOJHBL [lIKkana 31€eKTpOMarHUTHBIX BOJIH
3.20 | JlyueBas moznensb cBera. IIpsiMoanHEHOE pacipOCTpaHEHUE CBETa
3.21 | 3akon orpaxeHnus cera. [Inockoe 3epkano
3.22 | IlpenomiieHue cBeTa. 3aKOH MPEIOMIICHUS CBETa
3.23 | Hucnepcus cBeTa
304 JIunza. Xox myueit B muH3e. POKycHOE paccTosiHUE JUH3bI. OnTHdecKas CUila JIMH3bI:
' D=1/F
3.25| [I'ma3 kak ontuyeckas cucrema. OnTuueckue mpruOopbl




Ipakxmuueckue pabomul

#H##Par###13MepeHne onTUIeCcKO CHITbI COOMparomieit JTHH3bI; (POKYCHOTO PACCTOSTHHS
cobuparomei JTUH3BI (10 CBOMCTBY PaBEHCTBA Pa3MEpPOB MpeaAMETa M HU300paKCHMUS,
KOTI'/1a IpeIMET PacIoyiOKeH B ABOMHOM (oKyce), oKa3aTels IPeIOMIICHUS CTEeKIIa.

3.26 ###Par###lccnenopanue  CBOMCTBA HM300pa)KE€HUs, IIOJYYEHHOTO C  ITOMOIIBIO
coOuparomeld JIUH3bI; U3MEHEHHs] (DOKYCHOTO PACCTOSHUS JABYX CJOKEHHBIX JIMH3;
3aBUCHMOCTH YIJIa TPEJIOMJICHHS CBETOBOTO Jiydya OT YyIJla MaJeHHs Ha TpaHHULEe
«BO3JIyX — CTEKIIO»

397 Qusuueckue saenenuss 6 npupooe: 3atMmenus ConHua u JIyHbl, 1IBeTa TeJ, ONTHYECKHE

' sBIIeHHs B aTMocdepe (11BeT Heba, pedpakius, paayra, MUPax)
3.28 | Texuuueckue ycmpoticmea: 09Kd, IEPUCKOI, (POTOAIAPAT, ONTUYECKHE CBETOBOIBI
4 KBAHTOBBIE ABJIEHUA

4.1 | PaauoakTtuBHOCTH. Anba-, OeTa-, raMMa-u3nyueHus. Peakium ansa-u Oera-pacnaga

4.2 | Omnsitel Pezepdopnaa mo paccesuuto anbda-uactuil. [Inanerapnast Mmojens atoma

4.3 | Cocra aromHoro spa. M3oTombl

4.4 | Tlepuon nomypacmnajia aTOMHBIX sIEP

4.5 | SlnepHble peakuuu. 3aKOHBI COXPAHEHHSI 3apsI0OBOTO U MACCOBOTO YHCET
Qu3suueckue s61eHUs 8 npupode. €CTECTBEHHBIH PaJMOaKTUBHBIN (HOH, KOCMUYECKUE

4.6 | nyuu, paAMOaKTUBHOE M3Iy4YCHHE MPUPOIHBIX MUHEPAJIOB, NEHCTBUE PATUOAKTHUBHBIX
W3ITyYeHU Ha OpraHu3M YeoBeKa

47 Texnuueckue ycmpoticmea: CUEKTPOCKON, WHANBUAYAJIbHBIH JTO3UMETp, Kamepa

BI/IJ'IBCOHa, AACPHad SOHEPreTuKa




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

METOINYECKHUE MATEPUAJIbBI IS YAUTEJIA

HUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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