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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE OCHOBHOIO 00mIiero oOpa3oBaHMs
COCTaBJICHa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
yIIIy0JIEHHOM YPOBHE OCHOBHOM 00pa30BaTENIbHOM MPOrpaMMBbl, MPEICTABICHHBIX
B ®I'OC 000, a Takxke ¢ yuétoM (penepanbHOI pabodeld MporpaMMbl BOCITUTAHUS
u Konnenuu npenonaBanus yueoHoro npeamera «duzukay.

Copepxanue mnporpaMMmbl IO (PU3MKE HAMpPaBiICHO Ha YAOBIETBOPEHHE
MOBBIIIEHHBIX 3aMPOCOB O0yYarOUIUMXCs, CTpeMsIIuxcs K Oojee ri1yOoKomy
OCBOCHHMIO (M3MYECKUX 3HAHWUW, W Ha (OPMHUPOBAHUE E€CTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOydammmxca. B mnporpaMmvme mo (usuke  yYUTHIBAIOTCSA
BO3MOXKHOCTH Yy4ueOHOro mpemMera B peanusamuu TpeboBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pPe3yJibTaTaM OOy4EHHs, a TAaKKe
MEXKIIPEIMETHBIC CBSI3U €CTECTBEHHO-HAYYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma mo gu3uke ycTaHaBIMBAET paclpeneseHne y4eOHOro MaTepuana
1o rojaM o0ydeHus (IO Kjaccam), MpejyiaraeT IPUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YEHUS! T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUSl MPEIMETHOTO COJIEpP>KaHUS U
y4€TE BO3PACTHBIX OCOOCHHOCTEHM 00yJarouXCsl.

[Tporpamma mo ¢Qusuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOIUYECKON
MOMOIIY YYUTEIIO B CO3/IaHUU pabodeil mporpaMMbl IO Y4EOHOMY TIPEIMETY .

®du3zrka sABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsi €CTECTBEHHOHAYYHBIX YUeOHBIX
MpPEAMETOB, MOCKOJbKY (U3MYECKUE 3aKOHBI JieKaT B OCHOBE IMPOIECCOB U
SABJICHUHN, W3yYaeMbIX XUMHEH, Ouosiorued, acrpoHoMuerd u GUUIECKOU
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYI0 KapTHUHYy MHDa,
MPENOCTaBIsIeT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHHS HAyYHOTO METOJa
MO3HAHUA, TO €CTh CIIOC00Aa MOTYUYEHUs JOCTOBEPHBIX 3HAHUHN O MUpE.

OpHa W3 THaBHBIX 3a/lady (PU3NYECKOro OO0pa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHus COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTU U
UHTepeca K HayKe y 00y4Jaronuxcs.

N3yuenne ¢u3ukun Ha yrIyOJIEHHOM YpPOBHE TMPEIINONIaracT YBEPEHHOE
BJIaJICHUE CJIe Iy IOIUMU KOMITETEHTHOCTSIMU, XapaKTepU3yIHUMH
€CTECTBEHHOHAYYHYIO TPAaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHNUS,

MHTEPIPETUPOBATh JIAHHBIE M HCIIOJIb30BaTh HAyYHBIE JOKa3aTEIbCTBA IS
MOJIyYEHHUS BHIBOJOB.

[lenn wusyueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs
onpenenenbl B KoHuenmuu mnpenojaBaHusi ydyeOHOro mnpeamera «dusnka» B
oOpa3oBareibHBIX opraHuzauusx Poccuiickoin @exepauuu, peaTn3yrOMIMX



OCHOBHBIE  00I11€00pa30BaTEebHbIE MPOrPAMMBI, YTBEPXKIEHHOM pEHIEHUEM
Konnerun MunucrepcTa npocsenieHust Poccuiickoit @enepanuu (IpoToKoa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enun uzydenust Gpu3nku Ha yriayOiaEHHOM ypPOBHE:

pa3BUTHE WHTEpEca W CTPEMJICHUSI OOyYarolIMXCs K HAYyYHOMY H3YUYEHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE NPEACTABICHUN O HAyYHOM METOJI€ MO3HAaHUS U (HOPMUpPOBaHUE
HCCIIEIOBATEIBLCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBIICHUSIM;

dbopMHpoBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa M3y4YeHHs] OCHOB
CTPOEHUSI MaTepUU U PYyHIAMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHUE YMEHUN MPUMEHATh (PU3NUECKUE 3HAHUS U HAy4HbBIC
JIOKA3aTeNbCTBA JIJIs1 OOBSICHEHUS OKPYKAIOIINX SBICHHM;

dbopMHpOBaHUE TPEACTABICHUA O pONH (PU3MKU 71 Pa3BUTUSA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE peICTaBICHUN 0 BO3MOXHBIX  cdepax  Oynayuen
npoecCHOHANBHON  JIEeATEIPHOCTH, CBS3aHHOW C (DU3WKOW, TMOATOTOBKA K
JanbHEHIeMy 00y4eHHUIO B 9TOM HAIPABJICHHH,

dbopMHpOBaHUE TOTOBHOCTH K JalibHEUIIEMY H3y4YeHHUIO (U3UKH Ha
yrIIyOIEHHOM YpPOBHE B paMKaxX COOTBETCTBYIOIIMX Mpoduieid oOydeHus Ha
YPOBHE CpeAHero o0uiero oopa3oBaHus.

JlocTrxeHrue 3TUX IeJed MporpamMmbl Mo (PU3MKEe Ha yPOBHE OCHOBHOIO
oO1ero oOpazoBaHusi 00ECIIEUYUBACTCS PEIICHUEM CIEAYIOIINX 3a/1ay:

npUOOpEeTeHNE 3HAHUN O JUCKPETHOM CTPOCHUH BEIIECTBA, MEXAHWYECKHUX,
TEIJIOBBIX, JIEKTPOMArHUTHBIX M KBAHTOBBIX SIBJICHUSX;

MpUOOpPETEHNE YMEHUN aHATIM3UPOBATh U O0BICHATHh (U3UYECKUE SIBJICHUS HA
OCHOBE M3YUYEHHBIX (DH3NIECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOCHHE METOJIOB PEIICHUs PACUETHBIX M KAYECTBEHHBIX 3a/1a4, TPEOYIOINX
CO3MaHMSI W UCIOJIb30BaHUS (PU3MYECKUX MOjeNel, BKJIOYas TBOPYECKHE W
MPaKTUKO-OPUEHTUPOBAHHBIE 3a]1a4H;

pa3BUTHE HCCIEAOBATCIIBCKUX YMEHUW: HAOMIOAATh SIBJICHUS W H3MEPSTh
dbu3nYecKkre BEIUYMHBI, BBIIBUTATh TUIIOTE3bI U MpeJjiaraTh dKCIEPUMEHTATbHbIC
CIOCOOBI MX TIPOBEPKH, TUIAHUPOBATH M MPOBOJUTH OMBITHI, SKCTIEPUMEHTAITBHBIC
WCCJIeIOBAHMUSI, AaHATTU3UPOBATH MOJIYYCHHBIC TAHHBIC U JIeJaTh BBIBOJIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uHbOpMaluel (HU3MIECKOro CojliepKaHus,
BKJIIOYast UH(POPMAIINIO O COBPEMEHHBIX JOCTHXKCHUSAX (PU3UKU, UHTEPIIpETALUs U
KPUTHYECKOE OlICHUBAaHUE UH(OpMaINH;

3HAKOMCTBO CO cdepamu MpOoPECCHOHATBHON NEATEeIbHOCTH, CBI3AHHBIMU C
Gbu3NKON, U COBPEMEHHBIMH TEXHOJOTHUSAMH, OCHOBAaHHBIMM Ha JOCTHUKEHUSX
(bu3HYECKOI HayKH.



Ha wusyuenue ¢usuku (yriyOn€HHbIA ypOBEHb) HAa YPOBHE OCHOBHOIO
obmero obpazoBanus orBoautcs 340 gacoB: B 7 kimacce — 102 gaca (3 4gaca B
Hezeno), B 8 kimacce — 102 gaca (3 ygaca B Hezgeno), B 9 kimacce — 136 gacos (4
gaca B HEJIEIIO).

COAEPKAHUE OBYUEHUS
7 KIIACC

Pazgen 1. ®u3uka u e€ pojib B IO3HAHUHU OKPYIKAKILEr0 MUPa.

®u3nka — Hayka O npupope. SIBiaeHUs NpUPOIbI (3JIEMEHTHI COJIEpPIKAHUS,
BKJIFOYAIOIINE MEXKIPEAMETHBIE CBsi3u). DU3MUEcKue SBICHUS: MEXaHUYECKUE,
TEIUTIOBBIE, JIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIE.

®uznyeckue BenuuyuHbl. PazmepHocTh. EnuHunbl (U3NMUECKUX BEIWYUH.
N3mepenne (Qu3HYECKUX BEIWYMH. OTaloHbl. Pu3myeckue npuoOoprl. IleHa
nenenus. [lorpemHocts usmepenuit. [IpaBuna 6e3omacHoro Tpyaa mpu padoTe ¢
JabopaTopHbiM 00OpyaoBaHueM. MexayHaponHas cuctema eauHuil. llepeBon
BHECUCTEMHBIX eAuHUIl B enuHUIBI CU.

Kak ¢wm3uka w JApyrue eCTECTBEHHBIE HAyKd H3Yy4YalOT TPHPOY.
EcTecTBeHHO-HAYUYHBIM METOJl TO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBXKEHHE THIOTE3, IKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemoro siBieHus. Onucanue GU3NUeCcKuX SBJICHUN C TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

Mexanuyeckue, TEIUIOBBIE, DJJICKTPUYECKHE, MAarHUTHBIE, CBETOBBIC,
3BYKOBBIE SIBIICHUSI.

®duznyeckre NpuOOPHl U TPOIEAypa MPSAMBIX HW3MEPEHUN aHAJIOTOBBIM U
1M (ppoBBIM MPUOOPOM.

Jlabopamopnsie pabomel u onvimol.

OrnpeneneHue UEHbl JeIeHUs KAl U3MEPUTEIBLHOTO MPUOOopA.

N3mepenue pacCTosIHUMN.

N3mepenue momany u o0bEMa. MeTo1 maneTku.

N3mepenue BpeMeHuU.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOIO Tea.

Onpenenenune pasMepoB MajbIX Tel. MeTon psaoB.

[IpoBeneHne wWcCCAEenOBaHUSL IO IPOBEPKE THUMOTE3bL: NAIBHOCTH IOJETA
[Iapuka, myueHHOTr0 TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIBIIE BBICOTA MTyCKa.

Paszneu 2. IlepBoHayajibHble CBEACHUS 0 CTPOCHHH BeleCcTBA.

CtpoeHue BemiecTBa: aTOMbl U MOJIEKYJIbI, UX pa3sMepbl U mMacchbl. OMBITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmwxenne yactul BemecTBa. CBSA3b CKOPOCTH JABUKEHHSI YACTHI[ C
temneparypoil. bpoyHoBckoe npmxenue. Juddysusa. BzaumopeiicTBue yacTuil
BEIIECTBA: MPUTSHKEHUE U OTTATKUBAHHUE.



ArperatHble COCTOSIHMS BEIIECTBA: CTPOEHUE Ta30B, XKUIAKOCTEH M TBEPJBIX
(kpucramnyeckux) Teil. B3auMocCBsi3b MEXKy CBOWCTBAMU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSHMSIX U UX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OcoO0eHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpauuu.

HaOnronenrie OpoyHOBCKOTO JABUKEHUSI.

HaGmonenune nuddysuu.

HaOnronenve siBieHui, OOBACHSIOMMUXCS MPUTIKEHUEM WM OTTaIKUBAHUEM
YaCTHUI] BEILECTBA.

Jlabopamopnsie pabomel u onvimol.

OueHka quaMeTpa aToMa METOJIOM PSIO0B (C UCIIOJIb30BaHUEM (oTorpaduit).

OnpITHI 110 HAOJIIOJEHUIO TETUIOBOTO PACIIUPEHUS ra30B.

OneITH IO OOHAPYIKEHUIO IEUCTBUSI CUIT MOJIEKYJIIPHOTO TPUTSKEHHUS.

Pa3nen 3. /IBuskeHue U B3aUMo1elCTBHE TeJl.

Mexannueckoe pasuxeHue. Ilyte u nepememienue. PaBHOmMepHOE U
HEpaBHOMEpPHOE ABWKeHHE. CBOOOJHOE MaJIEHUE Kak MpUMEp HEPaBHOMEPHOIO
nBkeHust tesl. CkopocTb. CpefHsis CKOPOCTh NMPU HEPABHOMEPHOM JIBUKEHUH.
Pacuér nyTy u BpeMEHU JBUKCHUA.

['paduku 3aBUCMMOCTEN BEJNMYMH, OMHUCHIBAIONIMX JBIDKeHHE. OOIIme
NOHATUS 00 OTHOCHUTENBHOCTH JABWXKeHUs. CloXeHHe CKOpOCTed Ui Ted,
JBWKYIIUXCS MapaJlIeNIbHO.

SBnenne wuHepuMM. 3aKOH HMHEPUUHU. B3auMmopelcTBHe Tel Kak NpUYMHA
M3MEHEHUsI CKOPOCTM JBWXKEHHUs Tell. Macca Kak Mepa HMHEPTHOCTH Tejla B
MOCTynaTeabHOM JBWXeHUU. IInotHocth BemecTBa. CBSI3b IJIOTHOCTH €
KOJIMYECTBOM MOJIEKYJl B eauHuie oObéMa BemiecTBa. (CMecM U CIUIABBI.
[ToBepXHOCTHAS U IMHEWHAS IUIOTHOCTb.

Cuila KaKk XapakTepucThKa B3aumojaeicTBus Ten. Cuila ynpyrocTd W 3aKOH
['yka. M3Mmepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJIIEHHE TATOTEHHS M CHIIA
TskecTH. CHlla TSHKECTH Ha ApYrux maHerax. Bec tena. Hesecomocts. Crioxkenue
CHWJI, HANPABJIEHHBIX II0 OJHOW IpsiMoM. PaBHonencTByromas cui. Cuiia TpeHUs.
TpeHne CKONBXKEHUS M TPEHUE IOKOs, BSI3KOE TpeHue. TpeHue B NpUpoJE U
TEXHHUKE.

Hemoncmpayuu.

HabGmrogenne MexaHnuecKoro JIBUKEHUS Tela.

N3Mepenune cKkopoCcTH MPSMOJIMHEWNHOTO JBUKEHUS.

HaOmnroienrie siBneHust HHEPIIUU.

HabGmronenune n3MeHeHus: CKOPOCTH MPU B3aUMOJICHCTBUU TEll.

CpaBHEHHE MacC MO B3aUMOJIEVCTBUIO TEN.

CoxeHue CHJl, HallpaBJICHHBIX IO OJTHOW MPSMOM.



Jlabopamopnsie pabomel u onvimol.

OrnpeneneHue CKOPOCTH PaBHOMEPHOIO JABWXKEHHUS (IIapvKa B KUJKOCTH,
MOJIEIIN AJIEKTPUUECKOTO0 aBTOMOOWIISI M TaK Jiajee).

OmnpeneneHue cpenHed CKOPOCTH CKOJIBKEHHs Opycka WM IapuKa IIo
HAKJIOHHOM TUIOCKOCTH.

OrnpeneneHue mIOTHOCTH TBEPAOTO Tea.

OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh pacTsikeHus (nedopmarnui)
MPY>KUHBI OT MPUII0KEHHOM CUIIBI.

OnbITEI, TEMOHCTPUPYIOIINE 3aBHCUMOCTH CHJIbI TPEHHUS CKOJBXKEHHS OT
CWJIBI IABJICHUS U XapaKTepa CONPUKACAIOIINXCS OBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra30B.

Jasnenue. Cuna naBnenus. CriocoObl YMEHBIIICHUS W YBEIIMUEHUS JTABJICHUA.
JlaBnenue rasza. 3aBUCHMOCTH JaBJIGHHS Tra3a OT O00bEMa W TEMIEPATYpHI.
[lepenaya naBiieHUs TBEPIBIMU TEJNAMU, KUJIKOCTSIMU M Trazamu. 3akoH [lackas.
[THeBMaTUUECKHE MAIIIUHBI.

3aBUCUMOCTh  JABJICHUSI  KUAKOCTH  OT  INIYOMHBI  MOTPYXKEHHS.
['unpocratnueckuii  mapagokc. CooOmaromuecss cocyasl. [ 'uapaBiandeckue
MeXaHU3Mbl. Vcrionb30BaHME BBHICOKMX JABJIICHHII B COBPEMEHHBIX TEXHOJOTHSAX.
Y CTpONCTBO BOJOIPOBOAA.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuumHbl CyliecTBOBaHUS
BO3AylHON oOonouku 3emiu. OmnbiT Toppuuemnmu. M3mepenue atmocdepHOro
JaBJeHUS. 3aBUCUMOCTh aTMOC(EPHOTO JTABJICHHS OT BHICOTHI HaJI YPOBHEM MOPHI.
[Tpubops! 1151 U13MepeHus: aTMOCHEpPHOTO TaBJICHHUS.

[elicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumMenoBa) cuia. 3aKkoH ApxuMesa. Y clioBUE€ BOSHUKHOBEHUS BBITAIKUBAIOIIEH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue Ten. BoznyxomiaBanue.

Hemoncmpayuu.

3aBUCHUMOCTbH JAABJIEHUA ra3a OT TeMIEPaTypPHhI.

[lepenaya naBiaeHUS KUJIKOCTHIO U Ta30M.

CooOmarormuecs cocyibl.

I'mppasinnyeckuii mpecc.

[IposiBiIeHHE IEMCTBUS aTMOC(HEPHOTO JaBICHHUS.

Cudon.

3aBUCUMOCTh BBITAIKUBAIONIEH CHIIBI OT 00BbEMA MOTPYKEHHOW B KUIAKOCTh
YacCTH TeJa U TIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAOIIEN CUIIBI BECY BBITECHEHHOM )KUIKOCTH.

VYcnoBue miaBaHus TEN: IJIABaHUE WA MOTPYKEHUE TENl B 3aBUCHUMOCTH OT
COOTHOIIEHHUS TUIOTHOCTEU TEJa U AKUJIKOCTH.

Jlabopamopnsie pabomel u onvimol.



HccnenoBanne 3aBUCMMOCTH Beca Tejla B BOJAE OT 00bEMa MOrpyXEHHOU B
KUJIKOCTh YaCTH Tea.

Ornpenenenue BhITAIKUBAIOLIEH CUIIbL, IEHCTBYIOIIEH Ha TEJIO, MOrPYKEHHOE
B JKUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIECH CWIBbI, JEUCTBYIOLIEH HA TEJIO B
KUJKOCTH, OT MaccChl TeJa.

OnbIThl, JIEMOHCTPUPYIOUIME  3aBUCHUMOCTHb  BBITAIIKMBAIONIEH  CHUIIBI,
JEUCTBYIOIIEN HA TEJIO B JKUJIKOCTH, OT 00bEMa MOTPYKEHHON B KUIKOCTh YaCTH
T€JIa U OT INIOTHOCTH KUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJKU U ONPEICIICHHUE
€€ rpy30n0AbEMHOCTH.

Paznen 5. Pa6ora 1 MOIIIHOCTH. JHEPIHsl.

Mexanudeckasi paboTa Jjisi CUJI, HaPaBIICHHBIX BJOJb JTUHUU TIEPEMEIICHUS.
MOIITHOCTE.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TMOJUCHACT, HAKJIOHHAS
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue peruara. [IpaBumno
MomeHTOB. [IpuMeHeHune mpaBuia paBHOBecHsl phuara K OJOKy. «30J0TO€
npaBuio» mexanuku. KIIJ] mpocteix mexanusmoB. [IpocTeie MEXaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OpraHU3Max.

Mexannueckass odHeprus. KuHeTmyeckas W NOTEHUMANbHAS JHEPTHS.
[IpeBpalieHre 0OTHOTO BHUJIa MEXaHUYECKOW YHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
Y MIPEBPALICHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

[IpuMepbl TPOCTBHIX MEXAHU3MOB.

Jlabopamopnsie pabomel u onvimol.

HccnenoBanne ycinoBUi paBHOBECHS pblyara.

N3mepenue KII/] HaKIIOHHOW MJIOCKOCTH.

N3yuenue npaBuia pelyara Jjs MOABUAKHOTO M HETIOJBUKHOTO OJIOKOB.

Omnpenenenue K11l moaBuKHOTO U HEMOJBUKHOTO OJIOKA.

Omnpenenenue pabOThl CUJIBI YIIPYTOCTH NPHU MOABEME TPY30B MPU MOMOIIH
MOJIBMXKHOTO OJI0Ka.

M3ydeHne 3aK0Ha COXPAaHEHHsI MEXaHUYECKOU DHEPTUU.

8 KVIACC

Pa3nen 6. TensioBble siBJIeHUSA.

OCHOBHbBIC TIOJIOKEHHUSI MOJIEKYJISPHO-KMHETUYECKOM TEOPUU CTPOECHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB U MOJeKyJ. OmbIThl, TOATBEPKAAIOIINE
OCHOBHBIE TIOJIOXKEHHUS MOJICKYJISIPHO-KUHETHYECKON TECOPHH.



Mopnenu TBEPIOro, JKHUJIKONO W Ta3000pa3HOTO COCTOSHUM BELIECTBA.
Kpucrammueckne u amopdusie Tena. ['padeH — HOBBIM Marepuan Ijisi HOBBIX
TEXHOJIOTUN. TEeXHOJOTUU TOJyYeHUS! HCKYCCTBEHHBIX anMa3oB. OObsCHEHUE
CBOMCTB ra3oB, )KUIKOCTEH U TBEPABIX TEJ HA OCHOBE IMOJIOKEHHUIN MOJIEKYJISIPHO-
KMHETHYECKOW Teopuu. [[OBEpXHOCTHOE HATSIKEHUE, CMAaYMBAHUE, KAIIWLIAPHBIC
ABJICHUs. TEIJIOBOE pacUIMpEHHE M C)KaThe. 3aBUCUMOCTb JABJICHMS ra3a OT
o0BEMa, TeMIepaTyphl.

Temneparypa. CBsi3b TeMmepaTrypbl CO CPEAHEH KHUHETHYECKON H3Hepruei
TEIUIOBOTO JBUKEHHUS YacCTHULl. TeMIepaTypHbIe IIKAJIbI.

Buytpennsis  sHeprug. CnocoObl H3MEHEHUSI BHYTPEHHEH SHEpruu:
Teronepeaada u COBEpLIEHNE paboTHI. Bunsl TEIUTIONEPENAYHN:
TEIUIONPOBOHOCTh, KOHBEKIMA, U3IydeHrue. Buapl Temionepenaun B Ipupoae u
TexHuke. HeoOpaTUMOCTh TEMIOBBIX MPOLIECCOB.

KonudectBo TemnoTsl. YenbHas TEIVIOEMKOCTh BellecTBa. TermiooOMeH u
TeII0Boe paBHOBecue. 3akoH HpioToHa-PruxmaHna. YpaBHeHHE TEMIOBOTO OajiaHca.

[InaBieHrEe U OTBEPAECBAHNE KPUCTAJUIMYECKUX BELIECTB. Y IEJIbHAS TEIJIOTA
maBienus. [lapooOpazoBanue n koHjaeHcanus. Mcnapenue. Kunenne. Y aenpHas
TEryoTa  mapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEpaTypbl  KUIEHUS  OT
aTMocepHoro maaBieHHs. HacbIlieHHBI W HEHACHIIEHHBIM map. BiaxHOCTh
BO3/yXa.

DHeprus TOIUIMBA. Y I€JIbHAS TEIUIOTA CTOPAHUSL.

[Tpuauner pabotsl TermnoBbix asuratenei. KIIJ TermoBoro nBuraress.
TermioBple ABUTATENW M 3alIMTAa OKPYXKAIOWIEH cpeapl. TemnoBble IOTEpU B
TEIJIOCETSX.

3aKOH COXpPAaHEHUS WU MPEBPALICHUS SHEPTUM B MEXAHUYECKHUX W TEIIOBBIX
poreccax.

Hemoncmpayuu.

Hab6mronenne OpoyHOBCKOTO JIBHKEHHUSI.

HaGmonenune nuddysuu.

HaOnronenrie  sIBIIGHWI TOBEPXHOCTHOTO HATSXKEHUS, CMAuMBaHUA W
KalWJUISIPHBIX SBJICHUMN.

HalGnrogenue TemioBoro paciiupeHus Tei.

W3meHenue naBiieHMs] raza MPU W3MEHEHHH 00bEMa M HAarpeBaHUU WM
OXJIAXKICHUU.

[IpaBuiia U3MepeHUs TEMIIEPATYPBI.

Bunae! Tenonepenayu.

OxJaxjieHue Ipu COBEPIIICHUH paOOTHI.

HarpeBanue npu coBepiieHUH pabOThl BHEITHUMHU CUJIAMHU.

CpaBHEHUE TEINTOEMKOCTEN PA3JIUYHBIX BEIIECTB.



HaOnronenue kuneHusl.

HaOmnroieHrie mocTosIHCTBA TeMIEPATyphl IPU TUIABICHUU.

Mopaenu TEenJIOBBIX ABUTaTEIICH.

Jlabopamopnsie pabomul u onvimol.

OMnbITEI O OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

ONBITHI 110 BBIPAIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM WJIU caxapa.

N3mepenue TtemnepaTypsl MpPU TOMOIIM JKHAKOCTHOTO TEPMOMETPA U
JIaTYNKA TEMIIEPATYPHI.

OnpiTel MO HAOMIONCHUIO TEIJIOBOTO PACHIMPEHUSI Ta30B, >KUIKOCTEH W
TBEPJBIX TEIL.

OmnpeneneHue AaBieHUs BO3yXa B OJJTIOHE HITTPUIIA.

HccnenoBanne 3aBUCHMMOCTH JABJIEHUS BO3IyXa OT €ro oO0bémMa W
TEMIEPATYPHI.

[IpoBepka TMMOTE3bl JUHEHHONW 3aBUCUMOCTH JIJTMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOnronienrie uW3MEHEHUs BHYTPEHHEH DSHEpruM Tejla B  pe3yJibTare
TEIJIoNepeIaur U padOThl BHEITHUX CHJL.

HccnenoBanne sBJICHUS TEIUIOOOMEHAa TMPU CMEIIMBAHUW XOJIOJHOW H
ropstueit BOJIBL.

OrnpeienieHue KOJWYECTBa TEIUIOTHI, MTOJYUYEHHOTO BOJAOW MPU TETIOOOMEHE
C HarpeThIM METAJUINYECKUM LIUIUH]IPOM.

OrnpeneneHue MOINTHOCTH TEIJIOBBIX MOTEPH (3akoH HeroToHa-PrxMana).

Onpenenenue yaenbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

Onpenenenne OTHOCUTENBLHOM BIaKHOCTH BO3/TyXa.

Ornpenenenue yAenabHON TEMIOTHI IJIaBJICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbBIE SIBJICHUS.

OnekTtpu3auus Tel. J[Ba poaa 3JeKTpUUECKUX 3apsaoB. BzaumoneicTBhe
3apsKEHHBIX Tell. 3aKoH Kyrona.

Onektpuueckoe mnojne. Hanpspk€HHOCTH aiekTpudeckoro mosis. [lpuHuumn
CYNEPHO3ULINH IIEKTPUUECKUX TOJICH (Ha KaueCTBEHHOM yPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTAPHBIA JJICKTPUUECKUM 3apsijl.
Crpoenue aroma. IIpoBOAHMKH, HOMAJIEKTPUKA U TOJYNPOBOJHUKHU. 3aKOH
COXPAHEHHUS JEKTPUUECKOTO 3apsiaa.

DJIEKTPUYECKAN TOK. YCIOBUS CYIIECTBOBAaHUSA DSJICKTPUYECKOrO TOKA.
WM cTOYHUKM TIOCTOSIHHOTO TOKa. JIeWCTBUS HSIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B METAJIAX, KUJKOCTSIX U razax.

DnekTpuueckas nenb. Cuia Toka. DIeKTPUUECKOE HAIPsLKEHUE. AMIEpMETp
Y BOJBTMETP B LEMHU MOCTOSSTHHOTO TOKa. CONMPOTUBIICHUE TPOBOJHUKA. Y IETBHOE



CONPOTHUBIIEHUE BenlecTsa. 3akoH Oma jys yyactka nenu. [locienosarensHoe n
napajuielibHoe coeuHeHrne TpoBoAHMKOB. D/{C B LlenM MOCTOSHHOTO TOKA. 3aKOH
Oma mnsa nonuoi nenu. [IpaBuna Kupxroda. Pacu€r mpocThIX 3IEKTPUUYECKUX
uenen. HenmHenHbIe 3JIEMEHTHI.

Pabota © MOIIHOCTH DJIEKTPUYECKOrOo Toka. 3akoH Jxoyns-Jlenia.
DREKTpUYECKUE TIENU U TMOTPEOUTENH IIECKTPUIECKOM sHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

[TocrostHHBIE ~ MarHUTHL.  B3aMMOAEHCTBHME  IOCTOSAHHBIX  MAarHUTOB.
MarnuTtHoe nosie. MarHuTHoOe 1osie 3eMJId U €ro 3HA4YCHUE [JIs KU3HU Ha 3eMlie.
OnbiT Opcrena. MarHuTHoe mMoJie d3JIeKTpuueckoro Toka. OnbeIT  Amrmepa.
[IpumeHeHnEe BIEKTPOMArHUTOB B TEXHUKE. Jl€HCTBME MAarHMTHOrO IOJs Ha
npoBoAHUK ¢ TokoMm. Cuia Awmmepa U omnpeesneHUe €€ HamnpaBJCHUS.
DNeKTpOoJBUraTesib MOCTOSHHOTO TOKa. VCnoyib30BaHWE 3JIEKTPOABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHOPTE.

Omnertel @apanes. SABneHne 3neKTpoMarHuTHOW MHAyKIuU. [IpaBuio Jlenna.
DnekTporeHeparop. CrocoObl  MONy4YeHUsT  DJIEKTPUYECKOM  SHEPIHH.
DNEKTPOCTAHIIMM Ha BO300OHOBIIEMBIX MCTOYHHKAX DHEPIHH. DKOJIOTHUECKHE
po0IeMbl SHEPTETUKHU. TOIITMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOUIIH.

Hemoncmpayuu.

DneKTpu3anus TeNl.

JIBa poaa 3JIEKTPUYECKUX 3apsI0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.

Y CTpOUCTBO U JEUCTBUE IIEKTPOCKOTA.

DneKTpocTaTudecKas HHIYKIUS.

3aKOH COXPAHEHUS JIEKTPUUECKUX 3aPsIOB.

MogenvpoBaHue CHIOBBIX JIMHHM 3JIEKTPUYECKOTO TMOJISI C MOMOIIBIO
OyMa’KHBIX CYJITAHOB.

[IpOoBOIHUKH M TUSIICKTPUKH.

M cTOYHUKY TOCTOSIHHOTO TOKA.

JIelcTBHS SIEKTPUYECKOTO TOKA.

DNEKTPUUECKUN TOK B )KUIKOCTH.

["a30BbIl pa3psia.

N3mMepenune CHItbl TOKa aMIIEPMETPOM.

N3mMepenune 31eKTpUYECKOTO HANPSKEHUS BOJIbTMETPOM.

PeocraTr 1 Marazud CONpOTUBIICHUH.

B3aumonencTBre MOCTOSTHHBIX MArHUTOB.

MoaenvnpoBaHue HEBO3MOXKHOCTH PA3JEICHHUS MTOJI0COB MArHUTA.

MopenrpoBaHuE MarHUTHBIX TOJIEW MOCTOSHHBIX MAarHUTOB.

OnbIT IpcTena.

MarauTHoO€ 1oJe TOKa. DIEKTPOMArHUT.



JlelicTBHE MAarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DNEeKTpOJBUraTellb MOCTOSHHOTO TOKA.

OnbiTel Dapajes.

DIEKTpOreHepaTop NOCTOSHHOIO TOKA.

Jlabopamopnwvie padbomel u onvimol.

OnbITel 1O HAONIOJAEHUIO AJIEKTPU3AlMU TENl MPU CONPUKOCHOBEHUU H
WHIyKIHEN.

HUccnenoBanne JEUCTBUS — JJIEKTPUYECKOrO IO HA NPOBOJHUKUA W
JIADIICKTPUKMU.

COopka ¥ HCTIbITAHUE AIEKTPUUECKOM LIETIH MOCTOSIHHOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, MTPOTEKAIOIIETO YEPE3 PE3UCTOP, OT
HaNpsHKEHHS HA PE3UCTOPE U CONMPOTUBIICHUS PE3UCTOPA.

OMnbITEI, TEMOHCTPUPYIOLINE 3aBUCUMOCTb 3JIEKTPUUYECKOIO0 CONMPOTUBIICHUS
IIPOBOJHUKA OT €ro JIJIMHBI, IUIOIIAIU [TONEPEYHOr0 CEYEHU U MaTeEpHaa.

Onpenenenune yaeapbHOr0 COMPOTUBIICHUS POBOIHUKA.

[IpoBepka mpaBuia CIHOXKEHUS HANPSHKEHUHM IIPU  MIOCIEI0BATEILHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia g CWIbl TOKAa NPH MApajuIeIbHOM COEIUHECHHUU
pE3UCTOPOB.

Omnpenenenue D/{C 1 BHYTPEHHETO CONPOTUBIICHUSI UCTOYHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BeIoJHEHUS 3aK0oHA OMa 17151 MOJTHOM 1EMu.

N3ydeHne BOJIbTAMIIEPHBIX XapaKTEPUCTUK HETMHEUHBIX 3JIIEMEHTOB (JIAMIIBI
HAKaJIMBAHMSI WJIM MTOJIYTIPOBOIHUKOBOTO TNO/IA).

Omnpenenenue padoOThl ANEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTop.

Ornpenenenne MOIUTHOCTH AJIEKTPUUYECKOTO TOKA, BBIJEISIEMON Ha PE3UCTOPE.

Onpenenenue KIIJ] nHarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMO/JIEUCTBUS TOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MIPU X OOBEIUHEHUU U
pa3AeeHNH.

HccnenoBanne AeHCTBUA SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJICUCTBUS KATYIIKH C
TOKOM W MarHuTa OT CHJIbl M HalpaBJ€HUS TOKA B KaTylIKE M OT HaJIU4us
(OTCYTCTBUSI) CEp/IEUHUKA B KaTYIIIKE.

N3ydeHne neicTBUS MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

KoHcTpynpoBanue u uzydeHue paboThl AIEKTPOIBATATEINS.

N3mepenue KII1/] anekTpoaBrurateibHONM yCTaHOBKH.

OmnpITEl 1O  HMCCIIEIOBAHHMIO  SIBJICHHS DJIEKTPOMArHUTHOM HMHAYKIUU:
MCCIIEIOBAHUE U3MEHECHUHM 3HAYEHHS U HANPAaBICHUSI MHAYKIIMOHHOTO TOKA.



9 KJIACC

Paznen 8. MexaHuveckue siBJICHUs.

Mexanudeckoe paBuxkeHue. MarepuanbHas Touka. CnocoObl OMHCaHUS
MEXaHUYECKOT0 JBM)XEHUS: TaOJMYHBIN, rpaguueckuil, aHanutuyeckuii. Cucrema
orcyéta. OTHOCUTEIBHOCTh MEXAHHUYECKOTO JIBUKEHHUS.

BekTopHbIe BEIMUUHBI, OIIEpALlMU C BEKTOPAaMH, POESKIHUHU BEKTOpa. Paauyc-
BEKTOp MATEpUAIBHOW TOYKH, NEPEMELICHHE Ha IUIOCKOCTU. PaBHOMepHOe
NpPSMOJMHENHOE JBWXeHUe. HepaBHOMEpHOE NPSAMOJIMHEWHOE JIBUKEHUE.
CpenHsst 1 MTHOBEHHAsi CKOPOCTh TeJla MPYU HEPABHOMEPHOM JIBUKEHUMU.

Yckopenue. PaBHOYCKOpEHHOE MPSIMOJIMHEMHOE JIBUJKCHUE. Y CKOPECHUE
cBoOoHOTO Magenus. OnbIThl [ anues.

['paduueckas mHTEpHpeTallvsd YCKOPEHUS, CKOPOCTH, MPOMIEHHOTO MyTH U
MepeMENICHUS ISl TPSMOJIMHEMHOTO JBUXKECHUS.

JIBreHue Tena, OpOEHHOr0 MO YTJIOM K TOPU30HTY.

JIBr>KeHHe 1o OKpYKHOCTH. JIMHEHHass CKOPOCTh, YIIIOBAask CKOPOCTh, IEPUOL
¥ 4acTOTa OOpaIlleHUs MPU PABHOMEPHOM JABUKEHUU O OKPY>KHOCTU. CKOPOCTh U
YCKOpPEHHE MPHU JIBHKEHUU IO OKPYIKHOCTH.

Bexkrtop cuiibl. PaBHO€MCTBYIOIIIAS CUIa.

ITepseiit 3ak0H HproToHa. Bropoi 3akon Hetorona. Tpernii 3akon HproToHa.
[IpuHIMII CyNIEPHIO3ULIUU CHJL.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: cujia TPEHUS CKOJIbKEHUS, CHIIa
TpPEHUS MOKOsI, Apyrue Bubl TpeHus. KoapdpuuueHt tpenus.

JIBM>KEHME TEN MO OKPYKHOCTH MO IEUCTBUEM HECKOIBKUX CHIL

3akoH bepnymnmm m nmoapéMHas cuna Kpbuia. COBpEMEHHBIE JIETATENBHBIE
amraparel, CyJla HAa MOABOAHBIX KpBUIbAX, AHTHUKPBUIO HA CKOPOCTHBIX
aBTOMOOWJISIX. [[BIKeHHE Moe3/1a Ha MarHUTHOM MOy IIKE.

Cuiia TSKECTM M 3aKOH BCEMUPHOIO TATOTEHUA. [[BH)KEHHE TEn BOKPYT
rpaBUTALIMOHHOTO IIeHTpa (B ToM uwucie I1iaHeT Bokpyr Comuua). Ilepmas
KOCMMYECKasi CKOPOCThb. HeBeCOMOCTh M meperpys3Ku.

PaBHOBecue marepuanbHO TOYKH. AOCOMIOTHO TBEpIOE Teno. PaBHoBecue
TBEPJIOTO TEJIA C 3aKPEIIIEHHOM OChIO BpalieHusi. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynec Ttena. HM3meHeHue wuminyinbca. KMmmoynse cuibl.  Yipyroe u
HEYNpyroe B3aUMOJEWUCTBHE. 3aKOHbl H3MEHEHUS M COXPAHEHHUS HMITYJIbCa.
PeakTuBHOE IBUKEHHUE.

Mexanndeckass pabota M MOIIHOCTb. PaboTa Ccui TSDKECTH, YNPYroCTH,
TpeHusi. CBsi3b dHEpPruu U paboThl. [loTeHInanpHas YHEPTus Tela, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMiIH. [loTeHIIManpHast SJHeprusl CKaToM NpykuHbl. Kunetnueckas
sHeprus. TeopeMa O KMHETMYECKOW DHEPruM. 3aKOH W3MEHEHMsS U COXPAaHCHUS
MEXaHWYECKON IHEPTHH.



Hemoncmpauuu.

HaOnroieHrie MeXaHU4YECKOTO JIBHXKEHUSI Tella OTHOCHUTENIBHO Pa3HbIX Tel
OTCU€Ta.

CpaBHeHUE TyTed W TPACKTOPHUIM JABWKEHHUS OJHOTO U TOTO K€ Teja
OTHOCHUTEJILHO Pa3HbIX TEJl OTCUETA.

N3mepenre CKopoCTU U YCKOPEHHUS IPSIMOJIMHEHHOTO JIBUXKCHUSL.

HccnenoBanne npru3HakoB PaBHOYCKOPEHHOTO JIBUXKEHUS.

HaOmnroienrie IBUAKEHUS Tella M0 OKPYKHOCTH.

HabGmronenne MexaHUYEeCKUX SIBIICHUM, MPOUCXOJAIINX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHXKEHUU OTHOCHUTEIHHO
KaOuHeTa (PU3UKU.

Hab0monenre paBHOBECHS TeJ, CBOOOIHOTO MaJACHUS, KOJIeOaHUs MasTHUKA B
WHEPLUHUAIbHBIX CUCTEMAaX KaK IMOJTBEPKACHUE MPUHIIUIA OTHOCUTEIBHOCTH.

3aBUCUMOCTh YCKOPEHHUS TeJla OT €ro MacChl M IEUCTBYIOIIEH Ha HETO CUJIBI.

HaOmronenue paBeHcTBa CUIJl IPU B3aUMOICUCTBUM TEII.

N3meHeHue Beca Tela Mpu YCKOPEHHOM JIBUXKCHUH.

IIepenaua umirysibca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOICUCTBUU TEll.

CoxpaHeHue UMITyJIbca TP a0COFOTHO HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue UMITyJIbCa TP YIIPYTOM B3aUMOJICHCTBUU.

HaOmroieHre peakTUBHOTO ABUYKEHHUS.

CoxpaHeHHe SHEPTHUH NPU CBOOOTHOM TaICHUH.

CoxpaHeHue SHEepPruu Mpu ABUKEHHUH Tella O] AEHCTBUEM IIPYKHUHBI.

Jlabopamopnsie pabomul u onvimol.

KoHcTpyupoBanue TpakTa [Jisi pa3roHa U JaJbHEHIIEro pPaBHOMEPHOTO
JBI>KCHUS IAPUKA WA TEJIEKKH.

OmpenencHue cpeaHeld CKOPOCTH CKONBXKEHUS OpycKa WIM JIBUKEHUS
HIapyKa o HaKJIOHHOM IJIOCKOCTH.

OmpenienieHue YCKOpPEHHUsT Tejda MpPU PABHOYCKOPEHHOM JBIDKEHHH  TI0
HaKJIOHHOM TTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBMOKEHUM 0€3 HadaJIbHOW CKOPOCTH.

[IpoBepka TUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBHKEHUU 0€3 HauaIbHOM
CKOPOCTHU ITyTH OTHOCSITCSL KaK Psii HEYETHBIX YKCEll, TO BpEMEHA OJMHAKOBBI.

UccnenoBanue NBUKEHUS TeJla, OPOIICHHOTO MO/ YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTHM  CUJIBI  TPEHHSI CKOJBXKEHUS OT  CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue kodhPUIIeHTa TPEHUS CKOJBKEHUS.

Onpenenenue KECTKOCTU NPYKUHBI.



HccnenoBanne 3aBUCMMOCTU CWJIbI YIIPYTOCTH, BO3HUKAIOIIEH B MPYKUHE, OT
cTernieHu aedopMaluu mpy>KuHBbI.

Omnpenenenue paboThl CHIIBI TPEHUSI MPU PABHOMEPHOM JIBIDKCHHH Teja IO
TOPU30HTAIBHON OBEPXHOCTH.

Onpenenenue pabOTbl  CUJIBI  YNPYTOCTH MpU  MNOABEME TIpy3a C
MCII0JIb30BaHUEM HEMOJIBUKHOTO U TTOJABUXKHOTO OJIOKOB.

Pasznen 9. Mexann4yeckue Koje0aHusi M BOJIHBI.

KonebarenpHoe nBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUI: MEPUOI,
4yacToTa, aMmIuIMTynaa. ['apMoHMYeckue KojeOaHus. 3aTyXawlue KoJieOaHus.
Boinyxennbie konebanus. Pesonanc.

MaremaTuyeckuii ¥ TPY>KUHHBIM MasTHUKHU. [IpeBpailieHre SHEpruu Mpu
K0J1e0aTeTbHOM JBUKCHUH.

Mexannueckue BoJiHBL. [lpoposibHble W momepedHble BOJHBL. (CBOKCTBa
MEXaHUYECKUX BOJIH: UHTEppepeHIus u nudpakius. JlJinHa BOJHBI U CKOPOCTh €€
pacnpocTpaHeHusi. MexaHn4ecKHe BOJHBI B TBEPIOM Tele, CEHCMUYECKHUE BOJHBI.

3Byk. PacnpocTpanenne um oTpakeHue 3ByKa. ['pOMKOCTh 3ByKa W BBICOTA
ToHa. Pe3zonanc B akyctuke. WHppasByk wu yabTpasByk. Hcnonb3oBaHnue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOIOTHSIX.

Hemoncmpayuu.

HaGmionenne koneGaHuii Ten MOJA JACUCTBUEM CHJBI TSXKECTH U CHJIIBI
YIPYTOCTH.

HabGnronenue kosiebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaOmroieHre BoIHYXICHHBIX KOJIeOaHUM U pe30HaHCa.

PacnipocTpanenue npo10abHBIX U MOMEPEYHBIX BOJH (HA MOJIEIN).

HaGmronenue untepdepeHunn 1 1udppakiiii BOJIH Ha TOBEPXHOCTH BOJIBI.

HaOmnroienrie 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKUI pe30HAHC.

Jlabopamopnsie pabomul u onvimol.

OnpeneneHue 4acTOThl U MEpUoa KojieOaHUH MAaTEMaTUYECKOIO MasTHHUKA.

OnpeneneHue 4acToThl U MEPUOIA KOJIEOaHUN NPYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH MepHUOa KOJIEOaHUM Ipy3a HA HUTH OT JJIMHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEpHOJIa KOJIeOaHUN MPYKUHHOTO MasgTHUKA OT
Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH NEpHOJa KOJeOaHWIl Tpy3a, MOABEIIEHHOIO K
JIEHTE, OT MAaccChl rpy3a.

OnBITHI, IEMOHCTPUPYIONTUE 3aBUCUMOCTH MEPUO/Ia KOJIeOaHUN MPYKUHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOJHOTO MaieHHUs.



Pazgen 10. D1eKTpOMArHUTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  TOJie.  DJEeKTpOMarHuTHble  BoJHBL.  CBoiicTBa
ANEKTPOMArHUTHbIX BOJH. Illkana »leKTpOMarHUTHBIX BOJH. Mcnonp3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJIsI COTOBOWM cBsi3U. Panmonokanus. Kocmuueckas
CBS3b.

DOnekTpoMaruutHasi npupoga ceta. CkopocTh cBeTa. BosiHOBBIE CBOMCTBa
cBeTa: MHTEpPEepeHIUs U TUPPAKIKSL.

Hemoncmpauyuu.

CBoiiCTBa 3JIEKTPOMATHUTHBIX BOJIH.

Nutepdepenius u qudpakiys cBeTa.

Jlabopamopnsie pabomel u onvimol.

W3yueHne CBOWCTB AJIEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOMIBHOTO
TenedoHa.

[IpoBeneHue ONbITOB 1O HAOIIOACHUIO UHTEPPEPEHIIMH U TU(PAKIINY CBETA.

Pa3gen 11. CBeToBbI€e SIBJIEHHS.

JlyueBast MojJenb cBeTa W TeOMETpUYecKas oNnTuka. VICTOYHHMKHM CBeTa.
[IpssmonuueiiHoe pacnpoctpaHenue cBeta. 3atMenuss Connna u  JIyHbL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH orpaxkeHus cBeta. lloctpoeHue
n300pakeHuit, CHOPMUPOBAHHBIX 3€PKATIOM.

[Ipenomnenue cBera. 3aKOH IpenoMiIeHUs cBeTa. [1oaHoe oTpaxkeHue cBeTa.
Hcnonb30BaHuE MOJTHOTO OTPAXKEHUS] B ONTUYECKUX CBETOBOAAX, ONTOBOJOKOHHAS
CBSI3b.

JInnza, xonx nyuerr B guH3e. Popmyna TOHKOM JMH3BL IlocTpoeHue
n300paKeHUu, CHOPMHUPOBAHHBIX TOHKOM JdMH30M. OnTuyeckas cucrema
¢doToanmapaTa, MHKpPOCKONa M Tejeckona. ['7a3, kak onTuyeckas cucTeMa.
biM30pyKOCTh ¥ JAIIBHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoTona. CroxeHue
CIEKTPAJIbHBIX LIBETOB. Jlucnepcus cBera.

Jemoncmpayuu.

[IpssMOIMHENHOE pacIIpOCTPAaHEHNE CBETA.

OTtpaxeHnue cBeTa.

[Tomydenune n300pakeHUl B IUIOCKOM 3€pKaie.

[IpenomiieHue cBera.

OnTryecKkuii CBETOBO/I.

Xop ydeil B coOuparoniei JIMH3e.

XO0J Iy4er B pacCeUBAIOIIEH JIMH3E.

[Tonyyenue n300pakeHUi ¢ TOMOIIBIO JIUH3.

[Tpuniun aeiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

Mogensb riasa.



Paznoxenue 6e1oro cBera B CIEKTP.

[TosryyeHnue 6emoro cBeTa nNpH CI0KEHUH CBETAa Pa3HBIX L[BETOB.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanne 3aBUCUMOCTH yIVIa OTPaXEHUsT CBETOBOrO Jydya OT yIJa
NaJCHUs.

N3yueHue CBONCTB N300paKEHUS B INIOCKOM 3€pKalie.

HccenenoBanne 3aBUCUMOCTH yTIJIa IIPEJIOMIICHHSI OT yTIJIa NAJE€HUsl CBETOBOTO
Jy4a Ha TPAHHULIE «BO3AYX—CTEKIIO».

[Tonydenne n300pakeHUH C TOMOIIBIO COOMPAIOIICH JTUH3BI.

Omnpenenenue (POKYCHOrO pacCTOSHUS M ONTHYECKOW CHIJIBI COOMparomiei
JIVH3BI.

OMBITHI 110 Pa3NIOKEHUIO OEJIOTO CBETA B CIIEKTP.

OmnbITEl 1O BOCHPUATUIO 1LIBETa IMPEAMETOB NpU MX HAOIIOJEHUHM uepe3
[[BETOBbIE (DUIIBTPBI.

Pa3nen 12. KBaHnTOBLI€E SIBJICHHS.

OmnbiTel Pe3depdopaa u mianerapnas mozens aroma. Mogens aroma bopa.
Hcnyckanue u noranonieHue ceera aroMoM. KBanTel. JInHeWyaTsie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a-, 6eTa- u ramma-usnydeHus. CTpoeHre aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npeBpauieHus. [lepron nmomypacnana aroMHbIX saep. [elicTBue paaroakTUBHBIX
W3JIyYEHNH HA )KUBBIE OPraHU3MBIL. 3alIUTa OT PAJHOAKTUBHOTO U3ITyYCHUS.

SAnepHble peakuuu. 3aKOHbI COXPAaHEHHs 3apsAIOBOTO M MACCOBOIO YHCEIL.
OHeprust cBsi3M aTOMHBIX sfep. CBsA3b MacCel W dHEpPruu. Peakuuu cuHTE3a U
nenenus saep. Mcrounuku sHepruu CosiHIA W 3BE3A. SlnepHas sHEpreTuka.
DKOJIOTHYECKHE MPOOJIEMBI SAEPHON IHEPTETUKH.

Hemoncmpauyuu.

CrHeKTpbl U3Iy4YEHHUsI U MTOTJIOICHMUS.

CrexTpsl pa3Iu4HbIX ra30B.

Cnektp Boaopoaa.

HabGmnronenue TpekoB B kamepe Buiibcona.

PaboTta cuéTurka HOHU3UPYIOUINX U3ITyUEHUI.

Peructpauus u3nydeHus NpUpOIHbIX MUHEPAJIOB U MPOITYKTOB.

Jlabopamopnwie pabomul u onvimol.

HaGmrofgenue CriyionHbIX U JIMHEWYAThIX CIIEKTPOB U3TyUEHHUS.

HccenenoBanne TPEKOB: U3MEPEHUE YHEPIUU YACTHULBI 10 TOPMO3HOMY IYTH
(mo dhoTtorpadusam).

W3mepenne paainoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001AOIMH MOAYIb.



[ToBTOpUTENHEHO-0000IAIOINKA MOAYJIb MIPEAHA3HAYEH JI CUCTEMATHU3aluu
u  0000mIeHWs] TPEIMETHOTO  COACpKAaHWSA ©  OMNbITa  JICSITEIIbHOCTH,
IPUOOPETEHHOTO TIPH U3YYEHHH BCEro Kypca (U3MKK YriIyOJIEHHOTO YpOBHS, a
TaKKe JUIsl IOJrOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY dK3aMeHY 10 (U3HUKE.

B nmpomecce wu3yyeHuss JAaHHOTO MOAYJS pPEATM3YIOTCS U MOJIyYaroT
JaNbHelIee pa3BUTHE Yy4eOHbIE JEHCTBHUS, OOECIEUMBAIONINE JOCTHUKCHHE
OpPEeIMETHBIX M METaNpeJAMETHBIX pe3ylbTaToB O0yudeHHus, (OpMUPOBaHUE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: OOBSICHEHUE U ONKUCAHUE SIBJIEHUI HA OCHOBE
npuMeHeHus1 (QU3NUECKUX 3HAHHM, WCCIEAOBATENbCKUE NEUCTBUS (BBIABUKEHUE
TUIO0TE3, MOCTAHOBKA €M W TUIAHUPOBAHUE MCCIEIOBAHUSA, aHAIW3 JNAaHHBIX U
MOJTy4YE€HHE BHIBOJOB).

[IpennoutuTenbHON  (OpPMOM  OCBOCHHS MOAYJS SABISETCS MPAKTHKYM,
nporpaMmma KOTOpPOro BKJIIOUYAET:

pelieHne 3ajad, OTHOCSIIMXCA K Pa3IMYHbIM pas3feliaM U TeMaM Kypca
(GU3KKHU, B TOM YUCIE 3374, MHTETPUPYIOLIUX COAEPKaHUE Pa3HbIX Pa3JIeioB;

BBIIIOJIHEHUE JIA0OPATOPHBIX PA0OT U ONBITOB (BKJIIOYasi pabOThl U ONBITHI U3
nepeyHeil K paszzgenaM Kypca) B YCIOBUSAX CAMOCTOSTEIbHOIO IUIAHUPOBAHUS
MIPOBEJICHUSI UCCIIEI0BaHUSI, BbIOOpA U OOOCHOBAHUSI METOJIa U3MEPEHUS BEJIUYUH,
COOPKHU IKCTIEPUMEHTAIILHON YCTaHOBKH;

BBITIOJIHEHHE MPOOJIEMHBIX 3aIaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3agaHMsl MO ECTEeCTBEHHO-HAYYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJICPKAHUEM;

paboTy HaJ rPYNIOBBIMU WU UHAUBUIYAJILHBIMU MTPOEKTaAMH, CB3aHHBIMHU C
coJlep>KaHreM Kypca (PU3UKH.

N3ydeHne MOBTOPUTEILHO-0000IIAIONIETO MOIYJISI MOXKET 3aKaHUMBATHCS
IPOBEJCHUEM JUAarHOCTUYECKOW paboThl 3a Kypc (PU3MKK yriyOiaEHHOTO ypOBHS,
BKJIFOYAIOLIEH 3aJaHusl Pa3HOrO YPOBHS CIIOKHOCTH. Pe3ynbTaThl BBINOJIHEHUS
JMArHOCTUYECKON pabOoThl MOTYT TOKA3bIBaTh CTENEHb TOTOBHOCTH O0YYaOIIUXCS
K OCHOBHOMY TOCYJAapCTBEHHOMY OJK3aMeHy 10 (Qu3MKe, a TaKxke
CBUJETEIBCTBOBATh O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPAMOTHOCTH.



[IJTAHAPYEMBIE PE3VIJIbTATBI OCBOEHUS I[TPOI'PAMMBI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIETI'O OBPA3OBAHNA

N3yuyenue ¢u3MKM HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAINpPABIEHO
Ha JIOCTMKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbBTATBI

B pesynbraTe udydeHus: pu3NKA Ha ypOBHE OCHOBHOI'O 00IIero oopa3oBaHuUs
y oOyyatomierocs OyayT cOpMUpOBaHbI CIIEIYIOUIME JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

e l)nampuomuuecxkozo 6ocnumanus:

MPOSIBJIEHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3nuecKoil HayKH;

IIEHHOCTHOE OTHOIICHUE K JIOCTHKEHHUSIM POCCUNCKUX YUEHBIX-(U3UKOB;

o 2)2pasrcOoancKko2o u Oyxo8HO-HpPABCHIEEHHO20 60CRUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYUMBIX
U 3TUYECKHX TPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
busuKy;

OCO3HAaHHUE BAXKHOCTH MOPAJIbHO-3TUYECKUX MPUHLMUIIOB B JEATEIIBHOCTH
YYEHOTO;

e 3)acmemuueckozo 60CHUMAHUA:

BOCIIPHUATHE ICTETUYECKUX KaueCTB (DM3MYECKOW HAyKW: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu Hayuno20 nO3HAHUA:

OCO3HAHHWE TIICHHOCTH (PU3NYECKON HAyKW KaK MOIIMHOTO WHCTPYMEHTa
MO3HAHHUSI MHUPA, OCHOBBI PA3BUTHUS TEXHOJOTHH, BAXKHEHIIEH COCTABISIOLICH
KYJIbTYPBI;

OpUEHTAIlMsl B JCATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
NpeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI IPUPOJIHI;

pa3BUTHE HAy4YHOUW JIOOO3HATEIHLHOCTH, WHTEpPECa K HCCIIEeN0BATEIhLCKON
NeATEeIbHOCTH;

e 5)popmuposanusn Kynomypul 300p06bs U IMOUUOHATILHO20 O1A20N0TIYYUA:

OCO3HAHHME LIEHHOCTH Oe3omacHoro o0paza KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTH TIpaBUJ 0O€30MacHOrO TOBEJEHUS Ha
TPAHCIIOPTE, Ha JOporax, C SJIEKTPUUYECKUM U TEIUIOBBIM OOOpYJOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

chOpMHPOBAHHOCTh HaBbIKa pedieKkcuH, TMpPU3HAHME CBOEr0 INpaBa Ha
OImMOKY M TaKOTO e MpaBa y JIPyroro 4ejaoBeKa;



e 6)mpyooeozo eocnumanua:

AKTUBHOE yYacTH€ B pPEIICHHM MPAaKTUYECKUX 3ajay (B pamMKax CEMbH,
o0pa3oBaTeIbHON OpraHu3aliiyi, ropoja, Kpas) TEXHOJOTUYECKONW M COLMAIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHU;

MHTEpEeC K MPAKTUUECKOMY M3YyUYEeHUI0 npodeccuit, CBSI3aHHbIX C (PU3UKOI;

o T7)IK0N02U1ECKO20 BOCRUMAHUA:

OpUCHTAIlUsl Ha TPUMEHEHHE (U3MYECKUX 3HAHWU JUIs pelieHus 3ajad B
0o0JlacTU OKpYyXalolllel cpelbl, IUIAHUPOBAHUSA TMOCTYNKOB M OLIEHKH HX
BO3MOXHBIX ITOCJIEICTBUU JIJISL OKPYKAIOILIEN CPEBI;

OCO3HAaHME TJI00aTBHOTO XapakTepa 3KOJIOTMYECKHX MpoOJjeM M MyTed ux
pELICHUS;

o 8)adanmavuu K u3MEHAIOUWUMCA YCI08UAM COUUATLHOU U RPUPOOHOTL
cpeowl:

NOTPeOHOCTh BO B3aUMOJEWUCTBUM TIPU BBIMOJHEHUU HCCIAEAOBAaHUN U
MPOEKTOB (PU3MUECKON HAMIPABIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JAPYTHUX;

MOBBIIICHUE YPOBHS CBOCW KOMIIETEHTHOCTH 4YE€pE3 IMPAKTUUYECKYIO
JEATENBHOCTD;

noTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHWUM, YMEHHH (opmylnpoBaTh
U7IeH, TIOHATHS, TUTIOTE3bI O GU3HUECKUX 0OBEKTaX U SABJICHUSIX;

OCO3HaHHE Ne(UIUTOB COOCTBEHHBIX 3HAHUI U KOMIETEHTHOCTEH B 00JIacTH
busuKy;

IUTAHUPOBAHUE CBOETO PAa3BUTHUA B TPHOOPETCHUH HOBBIX (DU3UIECKUX
3HAHUM;

CTpEeMJICHHE aHAJTM3UPOBATh U BBISBIIATH B3aUMOCBSI3U MTPUPO/IbI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIOJIb30BaHUEM (DU3UUECKUX 3HAHUIA;

OLIEHKa CBOMX JEHUCTBUU C Y4Y€TOM BIIASHUA Ha OKPYKAIOUIYI0 Cpenay,
BO3MOYHBIX TJIOOQIBHBIX MOCTIEACTBUM.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe OocBOe€HMsS mporpaMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydaromierocss OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TTO3HABATEILHBIC YHUBEPCATIbHBIC YUCOHBIC JCHCTBUSA,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIE  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHbBIC
YHUBEpCaIbHbIC yUeOHbIE ICUCTBUS.

ITo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIC 1eliCTBUSA
ba3oBrble 1oruyeckue 1eicTBuM:
BBIBJISITh M XapaKTEpU30BaTh  CYIIECTBEHHbIE TPU3HAKHM OOBEKTOB
(s1BeHMIN), KIIACCU(PUIUPOBATH UX;



BBISIBIISATh 3aKOHOMEPHOCTH M TPOTHBOPEUHS] B pacCMaTpUBaeMbIX (aKTax,
JAHHBIX ¥ HAOITFOICHUSIX, OTHOCAIINUXCS K (PH3NYECKUM SIBIICHUSIM;

BBISIBIISITh TIPUYUHHO-CIICJICTBEHHBIEC CBS3U TPU  HW3YYEHUU (PUINYECKUX
SBJICHUA M TIPOILIECCOB, JIeNaTh BBIBOJBI C HCIIOJIB30BAHUEM JIEIYKTUBHBIX H
WHIYKTUBHBIX  YMO3AKJIIOYCHHWH, BBIABUTATh THIOTE3Bl O  B3aMMOCBS3SX
(U3UYECKHUX BEJIMYUH;

CaMOCTOSATEIILHO BBIOMpATh CTIOCOO perieHus: yuyeOHou (pu3ndeckoit 3amaun
(cpaBHEHHE HECKOJBKHUX BAPUAHTOB PEIICHHUS, BHIOOP Hambosee MOIAXOISIIETO C
y4ETOM CaMOCTOSITENIbHO BBIICIEHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarejbckye 1eMCTBUA.

HCITIOJIB30BATh BOMIPOCHI KaK MCCIIE0BATEIIbCKUH HHCTPYMEHT TTO3HAHNS,

MPOBOJUTH TIO0 CAMOCTOSATEIHLHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
(U3UYECKHI KCIIEPUMEHT, HEOOJIBIIIOE UCCIEOBAHUE (PU3HUECKOTO SIBICHUS;

OLICHMBATh HA MMPUMEHUMOCTh U JOCTOBEPHOCTh MH(POPMAIIKIO, TTOIYUCHHYIO
B XO/I€ UCCJICIOBAHMSI HJIN DKCIIEPUMCHTA;

CaMOCTOATEIHLHO (OPMYITHPOBATH OOOOIICHUS W BBIBOJBI MO PE3yJIbTaTaMm
MPOBEIEHHOTO HAOIIOJICHUS, OTIBITA, UCCIICIOBAHNS;

MPOTrHO3UPOBATH BO3MOXKHOE JalIbHEWIIee pa3BUTHE (PU3UUECKUX TPOIIECCOB,
a TaKKe BBIJBUTATh MPEINOJIOKEHUS 00 MX PA3BUTHUM B HOBBIX YCIOBUAX H
KOHTEKCTaXx.

Pa6ora c nndopmanueii:

MPUMEHSTh PA3JIMYHBIE METOJbI, HHCTPYMEHTBI M 3alpPOCHl MPHU TIOWCKE |
otOope nH(OpMaIUU UK JAHHBIX C YYETOM MPEITIOKEHHON y4eOHOH (hU3nIecKoit
3aJ1a4;

aHAIM3UPOBATh, CHUCTEMATHU3UPOBAaTh W HWHTEPIPETHPOBATH HH(POPMAIIUIO
Pa3TUYHBIX BUIOB B (OPM TMIPEACTABIICHHUS,

OLICHMBATh HANEKHOCTh HH(POPMAIMKM TIO KPUTEPHSM, MPEIIOKECHHBIM
yUHUTENEM WU CHOPMYITHUPOBAHHBIM CAMOCTOSTENHHO;

CaMOCTOSATEILHO  BBIOMpATh  ONTHUMANbHYIO  GOpMYy  MPEACTABICHUS
nHQOpPMAIIMU W WIIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXHBIMH CXEMaMH,
JTyuarpaMMaMu, HHOUM rpadukoi u ux KOMOUHAITUSIMH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE YUeOHbIe NeiCTBUS:

B XOJ¢ OOCYyXIeHHs yd4eOHOTO MaTepuaiia, pe3yJbTaTOB JIabOpaTOPHBIX
paboOT W TPOEKTOB 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOW TEMBI WU
BBICKA3bIBaTh HJICH, HAllCJICHHBIC Ha pCEIICHHWE 3aJaud MW  TOJJIepKaHUe
0J1aroKenaTeabHOCTH OOIIEHMS,

COIIOCTaBJISATh CBOU CYXKJICHHS C CYXXICHUSMHU IPYTHMX YYaCTHHKOB JHANOTa,
OoOHapYyKUBaTh PA3IMUUE U CXOACTBO MO3UITHIA;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M TUChbMEHHBIX TEKCTAX;



nyOJIMYHO MPEACTABIATh PE3YJbTaThl BBHIMOIHEHHOTO (DU3UYECKOTO OIBITA
(aKCIIepUMEHTa, UCCIIeI0BaHUs, IPOEKTA);

INOHMMATh U MCIIOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOW M MHIUBUIYaIbHOU
paboThI IpU PEIICHUN KOHKPETHOM PU3NYECKON TPOOIEMBbI;

NPUHUMATH eI COBMECTHOU JESTENbHOCTH, OPTraHN30BBIBATh JICHCTBUS TIO
e MOCTIDKEHHUIO: pacHpeleNiaTh POk, OOCYXJaTh MPOIECCHl U Pe3yJIbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIIOJIEH;

BBITMOJHATH CBOIO YacTh pabOThI, JOCTUTas KayeCTBEHHOI'O pe3yjbTaTra IO
CBOEMY HAIIPaBJIICHUI0O U KOOPAMHUPYSI CBOM JEUCTBUS C JIPYTUMH YJIE€HAMHU
KOMaH/Ibl;

OLIEHMBAaTh KauyeCTBO CBOEro BKJIaJa B OOIMMNA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENTEHO C(POPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOCHCTBHSL.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranu3amnus:

BBISIBIISITH TIPOOJIEMBI B )KM3HEHHBIX M YUCOHBIX CUTYyAIUSIX, TPEOYIOMUX ISt
pemieHust pU3NIECKUX 3HAHUM;

OPUEHTHUPOBATBCA B  Pa3IMYHBIX  [OJXO0JAaX  MPHUHATUS  PElICHUM
(MHAMBUIyaTIbHOE, TIPUHSATHE PEIICHUS B TPYIIIE, IPUHATHE PEIICHUN Tpynnoi);

CaMOCTOSATEILHO COCTABJIATh ANTOPUTM pelieHus (PU3NYECKOW 3a7aud WIH
IJIaH HCCNEJOBaHUS C YYETOM HUMEIOIIMXCA PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH Mpe IjlaracMble BApUaHThI PEIICHUI;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIIICHUE.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH NHTEJJIEKT:

JlaBaTh aJICKBaTHYIO OLEHKY CUTYyallMu U MpeAJiarath 1jiaH €€ U3MEHECHUS;

OOBSCHATh  TPUYMHBI  JIOCTHXKEHUS  (HEIOCTHIKEHHUS)  pe3yJbTaToOB
NeATeIbHOCTH, JIaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JIEATECIBHOCTh (B TOM YHCJIE B XOJ BBIMOJHEHUS
(GU3UYECKOr0 HCCIIECIOBAHUSI WM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIHCTB,
W3MCHUBIINXCS CUTYaIlUH, YCTAHOBIIEHHBIX OMMOOK, BOSHUKIIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIOBUSIM.

CTaBUTh CeOS HA MECTO JIPYTroro 4ejioBeKka B XOJ€ CIopa WU JTUCKYCCHUU Ha
Hay4YHYIO TEMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro.

MPU3HABATh CBOE MIPABO HA OMMOKY MpH pEelICHUH (PU3NISCKUX 3a7a9 UM B
YTBEPKJCHUSIX Ha HAYYHbIE TEMBI U TAKOE e MPaBo JPYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHiry 00yueHus ¢ 7 kaacce npeaMeTHbIE pe3yJbTaThl HA YIIIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUIN:



WCIIOJIb30BaTh MOHATHS: (PU3NUECKHUE U XUMUYECKHUE SIBIICHUS, HAOIIO/ICHHE,
DKCIIEPUMEHT, MOJIe]b, THUIOTE3a, CIUHUIBI (U3MUYECKUX BEITUYWH, aToM,
MOJIEKYJIa, arperaTHhIE COCTOSIHUS BellecTBa (TBEPIIOE, JKHUIKOE, ra3000pa3Hoe),
MEXaHUYeCKoe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHENHOE),
TpaeKTOpHUs, pPaBHOJACUCTBYIOMmIAst cui, jAedopmanus (ymnpyras, IUacTUYecKas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

YBEPEHHO pa3nuyarh sABJIeHUS (AUP(y3us, TEMIOBOE ABMKEHUE YACTHUIL
BEILIECTBA, PABHOMEPHOE [BH)KCHUE, HEPABHOMEPHOE [BUXKEHUE, WHEPIUs,
B3aUMOJICHCTBUE TEJI, PABHOBECHUE TBEP/IBIX TEJN C 3aKPEIIEHHON OChIO BpalleHUs,
nepenaya JaBieHUs TBEPIABIMU TElIaMH, XKUAKOCTSIMU W Trazamu, aTMoc@epHoe
JIaBJICHKE; TUTaBaHUE TEJI, TPEBPAICHUS] MEXaHUYECKOU SHEPTUH) IO ONMKUCAHUIO UX
XapaKTepHbIX CBOWCTB M HAa OCHOBE OMbBITOB, JIEMOHCTPUPYIOUIUX JIAHHOE
bu3nUecKoe SIBICHHE;

pacro3HaBaTh ~ NPOSBICHHE  M3YYEHHBIX  (U3MYECKUX  SBJICHUH B
OKpy’XarolieM Mupe (B TOM 4Yucie (pu3nueckue SIBICHUS B MPUPOJE: MPUMEPHI
JBUKEHHS C PA3JIMYHBIMU CKOPOCTSIMH B JKMBOW M HEKHUBOW NPUPOJE, NEUCTBUE
CWJI TSDKECTH, TPEHHUsI, YIIPYTOCTH B MPUPOJIC U TEXHUKE, BIUSHUE aTMOCHEPHOTO
JTABJICHUSI HA KMBOW OpraHW3M, IJIaBaHUE PbIO, pblYard B TeJli€ YEJIOBEKa), MpHU
TOM TEPEBOJUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO, BBIJCNATH CYIECTBEHHbIE
CBOMCTBa (MpuU3HaKu) GU3UIECKUX SIBICHUM;

OMUCHIBATh HU3YyUYECHHBIE CBONCTBA TeNl W (PU3NUECKUE SBJICHUS, UCIOIL3YS
busndeckne BeaMUMHBI (Macca, OOBEM, IUIOTHOCTH BEIIECTBA, BpPEMs, ITyTh,
CpEeIHsisl CKOpPOCTb, CHJa YNPYrOCTH, CHJIAa TSDKECTH, BEC Teja, Cujia TPEHWUS,
JaBJeHUE TBEPAOIO Teia, JaBJICHUE CTOJ0A KUIKOCTH, BBITAJIKUBAIOIIAs CHUJIA,
MexaHuueckass padoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(h(UIUEHT
MOJIE3HOTO JIEUCTBUSA MEXAHU3MOB, KHHETHYECKas U TOTEHIMAIbHAs SHEPTHUS ), IPU
OMMCAHUM TPABUIIBHO TPAKTOBATh (DPU3UUYECKUN CMBICI HCIIOIb3YEMbIX BEIIUYUH,
uxX OOO3HAUeHUA U EIUHUIBI (U3UYECKUX BEJIWYUH, HAXOIUTh (HOPMYJIbI,
CBSI3BIBAIONINE TAaHHYIO (PU3UYECKYIO BEIUYUHY C IPYTUMH BEIUYMHAMU, CTPOUTH
rpad UKy N3y4EeHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEITUYINH;

XapakTepu3oBaTh CBOMCTBA TeJl, (U3UMYECKHUE SIBJICHUS U MPOIECCHI,
UCIIOJB3Ys MpaBUjia CI0XKEHUs1 Cul (BAOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[lackansa, 3akoH Apxumena, MPaBUIIO paBHOBecHs pblyara (0i0Ka), «30J0TOE
MPAaBWJIO» MEXAHWKH, 3aKOH COXPaHEHHs MEXaHMYECKON BSHEpPruu, NpH STOM
JIaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCHIBaTh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

CTPOUTH MPOCTHIC (PU3UUYECKHE MOJEIU PeaTbHBIX OOBEKTOB, MPOILIECCOB U
SBJICHUM, BBIJENATH IPU OTOM CYIIECTBEHHbIE W BTOPOCTEIICHHBIE CBOWCTBA



00BEKTOB, MPOIIECCOB, SABJICHUHN, IPUMEHATh PU3NUECKUE MOJICTU JIJIs1 OOBSICHEHUS
(bu3nYeCKuX MPOLECCOB U PEIICHUs yUeOHBIX 3a1a4;

OOBSCHATH (PU3NUYECKHUE SIBICHUS, IPOLIECCHl M CBOWCTBA TEJI, B TOM YHCIIE B
KOHTEKCTE CHUTyallUid MpPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, U pewlarhb
KAUeCTBEHHbIE 3aJaud, B TOM YHKCJIE TPEOYIOIIHE YHMCIECHHOIO OLIEHUBaHUS
XapaKTepPHBIX 3HAYCHUH (PU3NYECKUX BEIWYUH, MPU STOM BBIOMPATH aJI€KBATHYIO
(U3HYECKYI0 MOJIENb, BBISBISATH MPUUYUHHO-CIIEICTBEHHBIE CBS3M U BBICTPAaUBATh
JIOTHYECKYIO0 ILEMOYKY pACCYKICHHM C ONOpOM Ha W3y4YEHHBIE CBOMCTBA
¢uznyeckux ABIECHUHN, PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

pemarb pacy€THble 3a4auu (B 2—3 IEHCTBUS) MO U3Y4YaeMbIM TeMaM Kypca
(bu3uKy, BIOMpas aIeKBaTHYIO (U3HYECKYIO MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB
U GopMyJI, CBA3BIBAIOIINX (PU3NYECKUE BEIMYUHBI, 3aMHUCHIBATh KPATKOE YCIOBUE
U DPa3BEPHYTOE pEIICHHWE 3a/ladyM, BBIABIATH HEAOCTAIOLIUE WIW H30BITOYHbIE
JaHHble, OOOCHOBBIBATH BBIOOpP METOAA pEUIeHWs 3aJadd, HCIO0Jb30BaTh
CIPABOYHBIE JAHHBIE, TPOBOJUTh MATEMATHYECKHE MPEOOpa3oBaHUSI U PACUETHI,
OLIEHUBATh PEATMCTUYHOCTh TOJYYEHHOTO 3HAYCHHUs (PU3MYECKON BETUYMHBI H
OIpENETATh Pa3MEpPHOCTh (PU3UUECKOW BEIWYUHBI, MOJYYEHHON MPH PEIICHUU
3aJ1auu;

pacmo3HaBaThb MpPOOJEMBI, KOTOPbIE MOXHO PpEUIUTh MpU [OMOIIU
(¢u3nyecKux METOAOB, M Npe/iaraTb OPUEHTHUPOBOYHBIA CIIOCOO pELICHUs, B
OMMCAHWM  HWCCJIEJAOBAHMS  PACHO3HABAThb  IPOBEPAEMOE  MPEIINOIOKEHUE
(rumnotesy), HHTEPIPETUPOBATH MOYYEHHBIN PE3ybTaT;

MIPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DU3UUECKUX SIBJICHUN WIH (PU3NYECKUX
cBOMCTB Ten (Auddy3us, TEIUIOBOE pACUIMPEHUE Tra30B, SBJICHUE HWHEPLUHU,
U3MEHEHUE CKOPOCTU MpPH B3aUMOJEHCTBUM TEJl, Mepeiaya JAABICHUS KUIKOCThIO
U Ta30M, MPOSBICHHE NEUCTBUS aTMOCHEPHOTO NaBJICHMS, NEUCTBUE MPOCTHIX
MEXaHU3MOB): (OPMYJIUPOBATh MPEANONOKEHHE (TUIOTE3Y) O BO3MOXKHBIX
pe3ysibTaTax HaOJI0IeHUH, CAMOCTOSTEIBLHO COOUpaTh YCTAHOBKY U3 U30BITOYHOIO
Habopa o0opyaoBaHus U GOPMYITUPOBATH BHIBOIBI,

OPOBOANTH TPSIMbIE M KOCBEHHBIE HW3MEpEHUs (U3MUECKUX BEIUYMH
(paccrosiHue, IPOMEKYTOK BpEMEHH, Macca Tena, 00bEM Tena, cuiia, TeMIepaTypa,
IUIOTHOCTh JKUJKOCTH M TBEPAOrO TENa, CHJIA TPEHHS CKOJIbXEHHS, NaBJICHUE
BO3/lyXa, BBITAJKHMBAIOIIAS CHJIA, JEHUCTBYIOIIAs Ha IOTPYKEHHOE B KUIKOCTh
TENO, KOI(PPUIMEHT TOJE3HOTO  JIEHUCTBUS  IPOCTBIX  MEXAaHU3MOB) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX MU LHUQPPOBBIX HPHUOOPOB, OOOCHOBHIBATH BBIOOP
MeTOoJa M3MepeHHs, (UKCUPOBATH IMOKa3aHHs MNPUOOPOB, HAXOAUTH 3HAUYCHUE
U3MEPSAEMON BEJIMYUHBI C TIOMOILBIO YCPEAHEHUS PE3YJIBTATOB CEPUN U3MEPEHUN 1
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;



MPOBOJIUTH HECIOXKHBIE IKCIEPUMEHTAIbHbIC HCCIEAOBAHUS 3aBUCHMOCTEH
¢u3nyecKux BETUYMH (3aBUCHMOCTH IyTH PAaBHOMEPHO IBMXKYLIETOCs Tejaa OT
BPEMEHM [JBUXKEHHS Teja, CUJIbl TPEHUS CKOJIBKEHHUS OT CHJIbI HOPMaJIbHOTO
JIaBJICHUs, KayecTBa OOpabOTKM IOBEPXHOCTEW TEl U HE3aBUCHMOCTH CHJIbI
TPEHHUS OT IUIOMIA[M COMPHUKOCHOBEHHUS TeN, CHIBl YNPYTrOCTH OT YyAJTUHEHHS
NPYXHUHBI, BBITAJKUWBAIONMIEH CHIIBI OT 00BbEMa MOTrpYKEHHOM dYacTU Tela U OT
IUIOTHOCTH KHUAKOCTH, €€ HE3aBUCMMOCTH OT IUIOTHOCTH Tenia, OT TIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEJIO0, YCIOBHM IJIaBaHUS TeJ, YCIOBUN paBHOBECHS pblyara
U OJIOKOB): COBMECTHO C yuuTeneMm (GOpMyJIMpPOBaTh 3adadyy W TUIOTE3Y
UCCIIEJOBAHMSI, CAMOCTOSITENIBHO IUIAHUPOBATH HCCIIEIOBAaHUE, CAMOCTOSTEIBHO
coOMpaTh HKCIEPUMEHTAIBHYI0 YCTAHOBKY C HCIIOJIb30BAHUEM HWHCTPYKIIUH,
IPECTABIISITh MMOJYYSHHbIE 3aBUCUMOCTH (DPU3MUECKUX BEJIMYUH B BUJAE TAOJIHUI U
rpauKoOB, OLEHUBATh MOTPEIIHOCTH, JieJaTb BBIBOJABI IO pe3yibTaTaM
UCCIIEJOBaHMS;

coO0aTh MpaBWia TEXHUKM Oe€30macHoro Tpyaa mnpu pabore cC
71a00paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh MPUHILIMIIBI ACHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JUHAMOMETp, COOOUIaloIIMecss Ccocynabl, OapoMeTrp, phblyar,
HOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX IPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB C OMOPOM Ha WX OmHcaHus (B TOM
qyclie: MOAUINIHUKY, YCTPOUCTBO BOJOMPOBOA, THIPABIMYECKUN mpecc, cu(oH,
MaHOMETp, BBICOTOMEp, IOPIIHEBONH HACOC, apeoMEeTp), HCHOIb3ysl 3HaHUSA O
CBOMCTBAaX (PU3MUECKUX SBICHUI U HeoOXoauMble (QU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH,

UCIIOJb30BaTh CXEMbl U CXEMaTUYHbIE PUCYHKH H3YUYCHHBIX TEXHUYECKHX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB IpHU
pelIeHNnH y4eOHO-IPAKTUUECKUX 3a/1a4;

MPUBOAUTH NMPUMEPHI (HAXOAUTh UHPOPMALIMIO O IPUMEPAX) MPAKTHYECKOTO
UCTIONb30BaHusl (DU3MUECKUX 3HAHWW B TMOBCEJHEBHOW >KWU3HM JUIsl OOECTICUEHUs
0e30MacHOCTH NpU OOpallleHuH C MpUOOpaMH U TEXHUYECKHUMHU YCTpPOMCTBaMH,
COXpaHEHHUSI 3J0POBbsI U COONIOJCHUS HOPM DSKOJOTHYECKOTO TIOBEICHUS B
OKPYIKaloIIEH Cpeae;

OCYILECTBIATh OTOOpP HCTOUYHUKOB MH(OpMALNU PUINIECKOTO COACPKAHUS B
WuTepHere, camMocTOSATENbHO (OPMYIHpYysl TOHMCKOBBIA 3ampoc, Ha OCHOBE
UMEIOUINXCA 3HAHUW M TMyTEM CpPAaBHEHUS pPa3IHYHBIX HCTOYHUKOB BBIACIATH
uHpOpMaIMIO, KOTOpas SBISIETCS IPOTUBOPEUYMBOM WM  MOXKET  OBITh
HEI0CTOBEPHO;



WCIIOJIb30BaTh TPHU BBIMIOJTHEHUU YYEOHBIX 3aJaHUi HAyYHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKAHUS, CIPABOYHBIE MATEPHAIIBI, PECYPChI CETU
WNHuTtepHer, BiaaeTh MNpuéMaMyd KOHCIEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHUs
nH(popMaIu U3 0JJHOM 3HAKOBOW CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpaTKHWE MHUCHMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 WCTOYHHKOB WH(MOpMAIuu (U3UIECKOTO CONEPKaHHSI, B TOM UHCIIE
nyOJIMYHO JIeNIaTh KPAaTKHWE COOOIIEHUSI O pe3yJibTaraX MPOEKTOB WM YYEOHBIX
WCCIIEIOBAHUM, TPU 3TOM T'PaMOTHO WCIIOJIb30BaTh W3YYCHHBIN IOHATUWHBIN
amnmapar Kypca (pu3uKu, COPOBOXK/IATh BRICTYILICHHE MPE3EHTAIINECH;

IIPU  BBIMOJHEHUM Y4YEOHBIX IIPOCKTOB M HCCJEAOBAHUM pacHpenessiTh
00SI3aHHOCTU B TPYIINE B COOTBETCTBUM C MOCTaBJICHHBIMU 3aJladyaMu, CIEIUTh 3a
BBLIIIOJIHEHUEM IIIaHA [OEHCTBUM, aJeKBAaTHO OLEHMBAThL COOCTBEHHBIM BKJIaJd B
JESITEIbHOCTh ~ TPYMIIbI, BBICTPAMBATh KOMMYHUKATHBHOE B3aWMMOJICHMCTBUE,
YUYUTBHIBasi MHEHUE OKPYKaIOIIHX.

K koHuy oOydeHus ¢ 8 knacce npeIMETHbIE PE3yJIbTaTbl HAa YriayOJE€HHOM
YPOBHE JI0JKHBI OTpaXxkaTh CPOPMUPOBAHHOCTh y 00YUaIOIINXCS YMEHUM:

UCIOJIb30BaTh MOHATHUS (Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE JBH)KEHHE
aTOMOB M MOJIEKYJI, arperaTHbl€ COCTOSIHUSA BEIIECTBA, KPUCTAUNIMYECKHE U
amop(HbIE Te€Na, HACBHIIIEHHBIA W HEHACHIIIEHHBIA Map, CIOCOObI M3MEHEHUS
BHYTPEHHEW DSHEPIUM, OJJIEMEHTApPHBIA JJIIEKTPUYECKUM 3apsj, IPOBOJIHUKH,
MOJIYTIPOBOJHUKH, JTUANEKTPUKH, KCTOYHUKH MTOCTOSSHHOTO TOKA, 3JIEKTPUUECKOE U
MarHUTHOE MOJIs, ONTHYECKas CHCTEMa) M CUMBOJMYECKUH $3bIK (DU3UKUA NpU
pelIeHn Yu4eOHbIX U IPAKTUYECKUX 3a]1a4;

YBEPEHHO pa3linyaTh SBJICHUA (TEIJIOBOE paCUIMpEHHE (CKaThe), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSIKEHHE, CMAuMBaHUE, KallWJUISIPHBIC SBIICHMS,
UCIapeHue, KOHACHCAIUs, IUIaBJICHHUE, KPUCTALIU3AIMS, KUIIEHHE, CIIOCOObI
Teruionepeaaun (TerIonNpoOBOAHOCTb, KOHBEKIIMS, U3IyUYEHNUE), TEIUIOBbIE MOTEPH,
AIEKTpU3aLUsl TeJ, B3aUMOJCHCTBUE 3apsA/iOB, ACHCTBUS 3IEKTPUYECKOTO TOKa,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJECIICTBUE MarHUTOB, AEHCTBUE MATHUTHOTO IOJISI Ha
IIPOBOJHUK C TOKOM) IO ONMCAHUI0 HX XapaKTEPHBIX CBONCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3UUECKOE SIBJICHUE;

pacno3HaBaTh  MPOSIBIIEHUE  M3YUYEHHBIX  (U3MYECKHX  SBJICHHH B
OKpyXammieM wMupe (B TOM uHcle (U3MUYEeCKHue SBICHUS B TMPUPOE:
NOBEPXHOCTHBIE M KalWUISIPHBIE SBJIICHHUS B MPUPOAE, KPUCTALIBI B MPUPO/E,
uznyuyenue CoiHua, 3aMep3aHue BOJIOEMOB, MOpCKHE OpHU3bl, 00pa30BaHUE POCHI,
TyMaHa, WHEs, CHEra, J3JIEKTPUYECKUE SIBJIEHUS B aTrMocdepe, 3JIEKTPUUYECTBO
YKUBBIX OPraHW3MOB, MAarHUTHOE TOJe 3eMJIH, Ipeiid MOII0COB, POJIb MATHUTHOTO
noyigs Ui KU3HM Ha 3emiie, IMOJSIPHOE CHUSHUE), NpPU 3TOM NEPEBOJIUTH



INPAKTUYECKYIO 3aJadyy B Y4YeOHYI0, BBIJIEHATh CYILIECTBEHHBIE CBOICTBa
(mpu3HaKK) HU3UYECKUX SBICHHM;

OIKCHIBaTh HU3YUYEHHBIE CBOMCTBA Tel U (PU3UUYECKUE SIBJICHMSI, UCIOJIb3YS
dbu3nyecknue BeIWYUHBI (TeMmIeparypa, BHYTPEHHSSI DSHEpPrusi, KOJUYECTBO
TEIUIOTHI, paboTa rasa, yJenbHas TEMJIOEMKOCTh BEIIECTBA, yJElbHas TEIIoTa
IUTaBJICHUS, yJelbHas TEIUIOTa NapooOpa3oBaHMs, YJEIbHAs TEIUIOTAa CrOpaHus
TOIUIMBA, KOA(DPUIIMEHT MOJE3HOTO IEUCTBUS TEIJIOBOM MalllMHbI, OTHOCUTEIbHAS
BJIQXHOCTh BO3AYyXa, DJIEKTPUYECKHH 3apsij, CHUjJa TOKa, DSJIEKTPUYECKOE
HaIpsDKEHUE, COINPOTHBIIEHHE NpoBOoAHMKA, DJ[C B LeNM MNOCTOSHHOIO TOKA,
AIIEKTPUUECKOE YAENIbHOE COMPOTUBJICHUE BEIIeCTBa, pabdoTa W MOIIHOCTb
AIIEKTPUUECKOTO TOKA), MPX OMUCAHUU NMPABUIBHO TPAKTOBATH (PU3UYECKHUI CMBICI
UCTIOJb3YEMBIX BEJIMYMH, MX OOO3HAUEHUS U €AWHHULBI (PU3HYECKUX BEINYHH,
HaxXoAUThb (OPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIUUYHUHY C JAPYTUMHU
BEJIMYMHAMU, CTPOUTH TpaUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTEpU30BaTh CBOMCTBA TeJ, (U3MUECKHE SBJICHHS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIO)KEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BEIIECTBA, ypaBHEHUE TEIUIOBOro OajilaHCca, 3aKOH COXPAHEHUS 3JIEKTPUUECKOIo
3apsiga, 3akoH KysnoHa, MPUHIUI CYNEPIIO3ULIMM 3JIEKTPUYECKUX TMOJeH, 3aKOH
Owma muia yyactka uenu, npasuia Kupxroga, 3axkon Oma Juist IOJHON 1enH, 3aKOH
Jxoyns-JIeHna, 3aKOH COXpaHEHMsI SHEPIHH, MPU ITOM pa3auyaTh CIOBECHYIO
(GOpMyYIUPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

CTPOUTH MPOCTbIE (PU3NYECKHE MOJENIN pealbHBIX OOBEKTOB, IMPOLIECCOB U
SBJICHUW, BBIJACIATh IIPU OTOM CYLIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA
O0OBEKTOB, MPOLIECCOB, SIBICHUH, MPUMEHTh (HU3NUECKUE MOJACIHU ISl O0BICHEHHUS
(U3HYECKUX MPOLIECCOB U PELICHUS YUYEeOHBIX 3a/1a4;

OOBICHATH (PU3NUECKHUE SIBICHHUS, TPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE€ CUTyallMil MPaKTHKO-OPUEHTUPOBAHHOIO XapakTepa, M pelarhb
KaueCTBEHHbIE 3a7]aud, B TOM YHCJIE TPEOYIOIIHME YHCICHHOTO OLIEHUBaHUS
XapaKTEPHbIX 3HAYECHUN (PU3NYECKHUX BEJIMYMH, [P 3TOM BBIOMPATH aJI€KBATHYIO
(pM3HYECKYI0 MOJIENb, BBISBISATH IMPUYUHHO-CIIE/ICTBEHHBIE CBS3M U BBICTPAaUBATh
JIOTUYECKYIO IIEMOYKY PACCYX IACHUM ¢ ONOpod Ha HW3Yy4YEHHbIE CBOMCTBa
buznyecKkux ABIECHUHN, PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIH;

YBEPEHHO pellaTh pacu€THbIC 3ajayu (C Oomnopol Ha 2—-3 ypaBHEHHs) IO
U3y4aeMbIM TeMaM Kypca (pU3uKH, BbIOMpas aJeKBaTHYIO (PU3UYECKYIO MOJEINb, C
UCIIOJIb30BAaHUEM 3aKOHOB U (OpPMYJI, CBSA3BIBAIOIIUX (U3HUYECKUE BEITUYUHBI,
3alMCBIBATh KPATKOE YCJIOBUE M Ppa3BEPHYTOE pEIICHUWE 3a/layd, BBISBISAThH
HEJOCTAlOIINe WIH U30BITOUHbIE JaHHbIE, 0OOCHOBBIBATH BHIOOP METOJa PEIlICHUs
3aJlayi, MHCIOJIb30BaTh CIPAaBOYHbIC JaHHbIC, NPUMEHSATH METOJbl aHaJInu3a
pa3MepHOCTEH, UCTOIb30BaTh I'papruecKrue METOAbl PEIICHUs 3a/1ad, MPOBOAMUTH



MaTeMaTU4YeCKUe MpeoOpa3oBaHUsl W Pacy€Thl, OLEHUBATh PEATUCTHYHOCTH
MOJIYYCHHOTO 3HAa4YeHUs (DU3UYECKON BEIUYMHBI U OMPEACIATh Pa3MEPHOCTH
(bu3HYeCKO BEIMYUHBI, MOTYUYEHHOMN MPU PEIICHUH 33/1a4K;

pacro3HaBaTh IPOOJEMBbI, KOTOPhIE MOXKHO pEUIUTh TMPU  [OMOIIH
($u3MYEeCKMX METOJ0B, M NpeajaraTb OPUEHTUPOBOYHBIM CHOCOO pEIlIeHHs, B
ONMCAaHWH  HWCCIECIOBAHMS  pACIO3HABaTh  NPOBEPSIEMOE  MPEANOJIO0KEHUE
(runoTesy), UHTEPIPETUPOBATH MOIYYEHHBIN pE3yibTarT;

MIPOBOJIUTH OTIBITHI IO HAOMIOACHUIO (DU3UUECKUX SIBJICHUHN WIH (DU3UISCKUX
CBOMCTB TeN (KamWJUISIPHBIE SIBIICHUS, 3aBUCHMOCThH JABJEHUS BO3JyXa OT €ro
o0b€Ma W TeMIepaTrypbl, CKOPOCTU IMpoliecca OCThIBaHUS (HArpeBaHus) MpH
U3ITyYEHUH OT LBeTa Hu3JIydarouleil (IOIJIOIAIoNIe) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHHS] BOJBl OT TEMIEPATYPhl KUAKOCTH M IUIONIAAUM €€ IMOBEPXHOCTH,
ANEKTpU3alUs TEI U B3aUMOJICUCTBUE AJIEKTPUUYECKUX 3apsiioB, B3aUMOJICUCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3yaJIM3alllsl MATHUTHBIX MOJIEH OCTOSIHHBIX MAarHUTOB,
JEUCTBUSA MarHUTHOTO TOJIA Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHMTa,
CBOMCTBA 3JICKTPOABUTATENS MOCTOSHHOTO TOKa): (HOpMYIHpPOBATh MPOBEPSIEMOE
npeanosjgokenne  (TUMoTe3y) O  BO3MOXHBIX — pe3ysibTaTax — HaOJIOJEHUH,
CaMOCTOATENILHO COOMPATh YCTAHOBKY M3 HM30BITOYHOrO Habopa o0OpyIoBaHUS,
OIKCHIBATH XOJI OIBITA U (DOPMYIUPOBATH BHIBOJIBI;

MPOBOJUTh TMpSMbIE M KOCBEHHBIE HW3MEPEHHS (DUINYECKUX BEIUYUH
(Temneparypa, OTHOCUTENIbHAs BIAXHOCTb BO3[yXa, CHJa TOKa, HaIpPSKEHUE,
yAenbHas TEIUIOEMKOCTh BEIECTBA, COMPOTHBICHHWE MPOBOJHUKA, paboTa u
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa) C MCIOJIB30BAHHEM aHAJIOTOBBIX U IU(POBBIX
npuOOpoB, 0OOCHOBBIBATH BHIOOP METOJIa U3MEpPEHHUs, (PUKCUPOBATH MOKA3aHUs
npuOOpOB, HAXOAUTh 3HAYEHHUE M3MEPSEMOM BEJIMYMHBI C TOMOIIBIO YCPEIHEHUS
pPE3ybTATOB CEPUU U3MEPEHHUN U OLIEHUBATH MTOIPELIHOCTh H3MEPEHUM;

MPOBOJUTH IKCIIEPUMEHTATIbHBIE UCCIEOBAHUS 3aBUCUMOCTEH (PU3MYECKUx
BEJMYMH (3aBUCUMOCTbH JIaBJIEHUs BO3JyXa OT €ro o0b&éMa W HarpeBaHUs WIIU
OXJIQXJIEHUS, UCCIIEOBAHUE SIBJICHUS TEIUIO0OMEHA IIPU CMEIIMBAHUH XOJIOJHOUN U
ropsiyel BOJbL, 3aBUCHMOCTb CONPOTHBIICHHUS NPOBOAHUKA OT €ro JUIMHBI,
IUVIOLIAAN TIOMEPEYHOr0 CEYEHHs] M YACJIbHOIO CONPOTHBJICHHUS BEIIECTBA
IIPOBOJHUKA, CHJIbI TOKA, MPOTEKAIOIIEr0 Yepe3 MPOBOJHUK, OT HANpPsDKEHUS Ha
IIPOBOJTHUKE, MCCIIEIOBAHHUE IOCIEA0BATEIBHOIO U IMAPAJUIEIBHOIO COEIUHEHUN
IIPOBOJTHUKOB): COBMECTHO C yuuTenaeM ¢GOpMyIUpOBaTh 3ajladyy W TUIOTE3Y
WCCIIEIOBAHUSI, CAMOCTOSITEIBHO IUIAHUPOBATH MCCIENOBAHUE, CAMOCTOATEIBHO
coOupaTh HKCIEPUMEHTAJIbHYI0 YCTAHOBKY C HCIOJIb30BAHUEM HWHCTPYKIUHU,
MPEICTABIATH MOJTYYEHHbIE 3aBUCUMOCTU (DU3NYECKUX BEJIUYMH B BUJEC TAOIUI[ U
rpauKoB, OIEHUBATH MOTPEIIHOCTH, JEeNaTh BBIBOJBI IO pe3yjbTaTaM
UCCIIEJOBAHNS;



cobOmoaTh mpaBuia Oe30macHOro TpyjAa npu padbore ¢ J1abopaTOpPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX MPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB C OMOPOM Ha MX OmucaHus (B TOM
YHUCle: CUCTEMa OTOIUIEHUS JOMOB, TMIPOMETp, MapoBas TypOWHa, aMIEpMETp,
BOJIbTMETP, CUETUYHK AIEKTPUUECKON DHEPTUHU, DIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeyibHbIE  3JEKTPOnpuOOpbl  (MIPUMEpPHI), MPEJOXPAHUTENH U HX
OpUMEHEHHEe B OBITY M TEXHHKE, NPUMEHEHHE TMOCTOSHHBIX MAarHHuTOB,
JIEKTPOMArHUTOB, 3JEKTPOJBUIaTelb IOCTOSIHHOIO TOKA), WUCIIONb3yS 3HAHUSA O
CBOMCTBaX (DU3MYECKUX SABJICHHUM, HEOOXOAUMble (PU3NYECKHE 3aKOHBI MU
3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOWCTBA UM HU3MEPHUTEIIbHBIE
npuOoOpbl MO CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KHUAKOCTHBIM TepMOMETP,
TEPMOC, TCUXPOMETpP, TUTPOMETP, JBUTareilb BHYTPEHHErO0  CrOpaHMs,
AIIEKTPOCKOI, pPEOCTaT), COCTABJIATh CXEMbl DJJIEKTPUYECKHX Lenel ¢
NOCJIEOBATENbHBIM W NApaJICNbHBIM COEJAMHEHUEM 3JIEMEHTOB, pasjinyas
YCIIOBHBIE O0O3HAUEHUS AJIIEMEHTOB AJIEKTPUYECKUX IIETIEH, UCIOJIb30BATh CXEMBI
U CXEMaTHUYHbIE PUCYHKH W3YUYEHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPUTEIbHBIX
npuOOpPOB M TEXHOJOTUYECKUX IPOLIECCOB IMPU PEIICHUU y4eOHO-NIPaKTUUYECKUX
3aj1a4;

MPUBOJUTH PUMEPHI (HAXOAUTh UHPOPMALIMIO O IPUMEPAX) MPAKTHUECKOTO
UCTIOJb30BaHUsl (DU3MUECKUX 3HAHUU B MOBCEJHEBHOW >KM3HU ISl OOECIeueHus
0e30macHOCTH TPU OOpallleHUHd C MPUOOpaMH U TEXHUYECKUMHU YCTPOMCTBAMHU,
COXpaHEHHUsI 370pOBbS U COOJIIOJCHHS HOPM DKOJOTHYECKOrO TOBEACHHS B
OKpYXaroUIEn Cpeie;

OCYIIECTBIAThH MOUCK HUH(pOpMannu Gpuznyeckoro conaepxkanus B HTepHere,
CaMOCTOSITENILHO (POPMYJIMpPYsT TMOUCKOBBIM 3ampoc, Ha OCHOBE HMMEIOIINXCS
3HAHUM M CPABHEHMs JIOMOJHUTEIHHBIX HCTOYHHUKOB BBIIETATH WH(MOpMAIUIO,
KOTOpas ABJISIETCS] MPOTUBOPEUNBON UM MOKET OBITh HETOCTOBEPHOM;

UCTIONBb30BaTh TPU BBHIMOJTHEHUH YYEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpk aHUs, CIPABOUYHBIE MaTEpHalbl, PECYPChl CETU
WuTepHeT, Bnanerb NpUEMAMH KOHCIEKTHPOBAaHUSA TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIu U3 0JHOM 3HAKOBON CHCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHbIE IMCHMEHHBIE M KpaTKUE YCTHbIE COOOIIECHHS,
00001as nHGOPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UYECKOIO COEpkKaHUs, B
TOM  4uciae  MOyOJIMYHO  MPEICTaBIATh  PE3yJbTaThl  MPOEKTHOM WA
MCCJIEI0BATENBCKON NEATENBHOCTH, IIPU 3TOM I'PAMOTHO MCIOJIb30BaTh U3y4CHHBIN
NOHATUUHBIM  ammapar  Kypca  (U3UKHM,  CONPOBOXKIATh  BBICTYIUICHUE
MPE3EHTAIUEH;



P BBITIOJTHCHUH yY€OHBIX MPOCKTOB W HCCIICIOBAHUN (PU3MUECKHUX IMPOIIECCOB
pacnpenensiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHHM C TIOCTABJICHHBIMU
3aJlayaMu, CJIEIUTh 32 BBIIOJIHEHHEM IUIaHa JACHCTBUN W KOPPEKTUPOBAThH €ro,
aJIcKBaTHO OIICHMBATh COOCTBEHHBI BKJIaJA B  JCATCIBHOCTh  T'PYIIIIHI,
BBICTpaWBaTh KOMMYHHKAaTUBHOE B3aWMOJCHCTBUE, TIPOSIBISAS TOTOBHOCTH
pa3peniath KOH(QIHKTHI.

K xoHiy oOyueHuss ¢ 9 knacce TnpenMETHbIE DPE3yJbTaTbl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXaTb CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCS YMEHHIA:

MCII0JIB30BAaTh MOHATHUSA (CHCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JIBIKEHUSI, HEBECOMOCTb U IEPErpy3KH, LEHTP TAKECTH, MEXaHUYECKUE BOJIHBI,
3BYK, HMH(pa3ByK U YJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, PEHTIC€HOBCKOE
U3Jy4YeHHE, IIKaJla JIEKTPOMAarHUTHBIX BOJIH, HCTOUHUKU CBETa, OJIM30PYKOCTh U
JANbHO30PKOCTh, CHEKTPhl MCIyCKaHUsl U MOTJOoLIeHus, anbda-, Oera- u ramma-
U3ITy4YEHHsI, U30TOIbI, SiAEpHAas U TEPMOSJAEPHAsl SHEPreTUKa) U CUMBOJUYECKUN
S3bIK (DU3UKYU TPU PEIICHUH YUEOHBIX U MPAKTUYECKUX 33/1a4;

YBEPEHHO  pa3iau4arh  sBJICHHA (PaBHOMEPHOE M  HEPaBHOMEPHOE
OpSIMOJIMHEMHOE JIBM)KEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBM)KEHUE,
CBOOOJIHOE MAaJE€HUE TeJl, [BWKEHUE IO OKPYKHOCTH, B3aUMOJEHCTBUE Tell,
paBHOBECHE MAaTEPUAIBHOM TOYKH, PEAaKTUBHOE JBUKEHUE, HEBECOMOCTb,
Kose0aTeIbHOE  JIBWKEHHE (rapMOHHMYECKHME, 3aTyXalollue, BbIHYKJICHHbIE
Kosie0aHus), PE30HAHC, BOJIHOBOE JBUKEHHE (PACIIPOCTPAaHEHHE U OTPaKEHHE
3ByKa, uHTephepeHus U qudpakiuus BOIH), TPSIMOJIMHENHOE pacIpOCTpaHEHUE,
OTpaXEHHE M IIPEJIOMIICHUE CBETA, IIOJHOE BHYTPEHHEE OTPaXKEHHE CBETA,
pasnoxeHue OeNoro cBeTa B CIEKTP U CIOKEHHE CIEKTPAIBHBIX IIBETOB,
€CTECTBEHHAsl  pAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOro  CIEKTpa
U3y4YeHUs]) 10 ONHCAHMIO UX XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBICHUE;

pacno3HaBaTh  MPOSIBIIEHUE  W3YUYEHHBIX  (UBMYECKHX  SBJICHHH B
OKpy>kKaromeM Mupe (B TOM 4ucie (pu3ndeckue sBICHHUS B MPUPOJAEC: MPUIUBBI U
OTJIUBBI, ABMKEHUE IIaHeT COJHEYHOW CHCTEMBI, PEAKTUBHOE JIB)KEHHE >KMBBIX
OpPTraHH3MOB, BOCIIPUSITHUE 3BYKOB IKHBOTHBIMH, 3E€MJIETPACEHUE, CEHCMUYECKHUE
BOJIHBI, LIyHAMH, 3XO0, LIBETA TEJI, ONTUYECKHUE SBJICHUS B IPUPOAE, OMOJOTHYECKOe
JNEUCTBAE BUIAUMOIO, YJIbTPA(QHUOIETOBOTO W PEHTTEHOBCKOIO HW3JIyYECHHI,
€CTECTBEHHBI PAaJMOAKTUBHBIA (POH, KOCMHUYECKHE Jy4d, pPaAHMOAKTUBHOE
U3JIyYEHHE NPUPOJHBIX MHUHEPAIOB JIEWCTBHE PAJMOAKTUBHBIX H3JIyYEHUH Ha
OpPraHM3M 4YEJIOBEKAa), MPU 3TOM MEPEBOAUTh NPAKTHUECKYIO 3ajady B y4eOHYIO,
BBIICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) GU3UUECKUX SBICHUM;

ONKCHIBATh HM3YUEHHBIE CBOMCTBA TeJ W (PU3UUECKUE SIBJICHUS, UCIOJIb3Ys
¢usznyeckue BENWYMHBI (CPEAHAS W MTHOBEHHass CKOpPOCTh Tella IpHU



HEPaBHOMEPHOM JIB)KEHHH, YCKOpPEHHUE, MepeMEUICHUE IMPU PaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JIBUOKEHMM,  YIJIOBas  CKOPOCTh,  LIEHTPOCTPEMUTEIBHOE
YCKOpEHUE, CHJla TPEHUsI, CUJla YIPYTOCTH, CUJIa TSKECTH, YCKOPEHUE CBOOOAHOIO
naJIeHUs, BEC TeJa, LIEHTP TSKECTU TBEPJOTO Teja, UMILYJIbC TEJa, UMITYJIbC CHUJIBI,
MOMEHT CHJIbl, MEXaHUYECKasi pad0Ta U MOILIHOCTb, IOTEHLIMAJIbHAS YHEPTUs TeNa,
MOJIHATOIrO HaJl TOBEPXHOCTHIO 3€MJIM, MIOTEHIMATIbHAS SHEPTUS CHKATOUN MPYKUHBI,
KMHETHYECKasi JHEeprusi, INOoJIHAasg MEXaHWYecKas DSHeprusi, MepuojJ, M YacTroTa
KoJie0aHuil, MeproJ MaTEMaTUYECKOr0 U MPYKUHHOTO MAsTHUKOB, JJMHA BOJIHBI,
IPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETA, IOKA3aTellb IPEJOMIICHUS
cpenbl), IpU ONMCAHWM MPABUIBHO TPAKTOBAaTh  (PU3UYECKUI  CMBICI
UCIOJIb3yEMbIX BEJIMYMH, MX OOO3HAYEHUS M €IWHULBI (PU3NYECKUX BEJIUYHUH,
HaXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIUUYHMHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJINYMH;

XapaKkTepu30BaTb CBOICTBa Tel, (U3NYECKUE SIBICHHUS M IPOLECCHI,
UCIIOJIb3YS 3aKOH COXPAHEHUs DHEPruH, 3aKOH BCEMHPHOI'O TSATOTEHUS, MPUHLUII
CYNEpIO3ULIMA CWJI, NPUHLMI OTHOCUTEIbHOCTH ['amunes, 3axkoHbl HprOoTOHA,
3aKOH COXPAaHEHUs HMMIIYJIbCa, TEOPEMY O KMHETUYECKOM SHEpPruM, 3akoH ['yka,
3akOH bepHyimn, 3aKOHBl OTPaK€HUS U NPEIOMIIEHMsI CBETa, (OpMYJly TOHKOU
JIMH3bI, TUIAHETAPHYIO MOJENIb ATOMA, HyKJIOHHYO MOJIEJb AaTOMHOTO SIApa, 3aKOHBI
COXpPaHEHUs 3apsI0BOTO U MAaCCOBOTO YMCEN IMPHU AJIEPHBIX PEAKLUIX, IPU ITOM
pa3nuuaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U €T0 MaTEMaTUYECKOE BBIPAXKEHHUE;

CTPOUTH (PU3MUECKHE MOJENTU PEaJbHBIX OOBEKTOB, MPOLIECCOB U SIBICHUH,
BBIIEIATh IPU 3TOM CYLIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBAa OOBEKTOB,
IPOLECCOB, SIBJICHUN, MPUMEHATh (QU3NYECKUE MOJEIM s OOBSCHEHUs
(U3HYECKUX MPOLIECCOB U PELICHUS YUYEeOHBIX 3a/1a4;

OOBICHATH (PU3UYECKHUE SIBICHUS, MPOIECCHl M CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE€ CUTyallMil MPaKTHKO-OPUEHTUPOBAHHOIO XapakTepa, M pelarhb
KayeCTBEHHbIE 3a/Jayd, B TOM 4Hcle TpeOyloIHe YHUCICHHOIO OLEHUBAHUS
XapaKTEPHbIX 3HAYEHUU (PU3NYECKUX BEJIMYWH, IPU 3TOM BBIOMPATH aJ€KBATHYIO
(pM3HYECKYI0 MOJIENb, BBISBISATH IMPUYUHHO-CIIE/ICTBEHHBIE CBS3M U BBICTPAaUBATh
JIOTUYECKYIO ULENOYKY pPACCYX IAEHU M3 2—3 IIaroB ¢ ONOpOl Ha M3y4YEHHbIE
CBOICTBA (DU3MUECKUX SBICHUMN, (PU3MUECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO pellaTh pacyETHBIE 3aJ]aud 10 U3y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpas aJeKBaTHYIO (PU3NYECKYI0 MOJIENb, C HCIIOJIb30BAHUEM 3aKOHOB U
bopmyI, CBA3BIBAIOIINX (PU3NYECKHUE BEIMYMHBI, 3aMMCHIBATH KPATKOE YCIOBUE U
pa3BEPHYTOE peUICHHE 3a7aud, BBIBISATH HEAOCTAIOUINE WA H30BITOYHBIC
JaHHble, OOOCHOBBIBATH BBIOOP MeETOJa peUIeHWs 3aJadd, HCIO0JIb30BaTh
CIPAaBOYHBIE JAHHBIE, IPUMEHATh METOJIbl aHAIM3a Pa3MEPHOCTEH, UCIOIb30BaTh
rpaguueckue  METOJbl  pElIeHHs  3ajad, M[pPOBOJUTH  MaTEMaTUYECKUE



npeoOpazoBaHusl U pacy€Thl, OIEHUBATh PEATMCTUYHOCTh MOJYyUYEHHOTO 3HAUYCHUS
¢u3nyecKoil BETUYMHBI U ONPEACNATh Pa3MEPHOCTh (U3HUECKON BEIUYUHBI,
MOJTyYE€HHOM MPH pEeIICHNH 3a]1auH;

pacno3HaBaTh NIPOOJEMBbI, KOTOPHIE MOMKHO pEHIUTh MpPU  [OMOIIU
¢u3nYecCKuX METOAOB, W TpeIaraTh OPUEHTHPOBOYHBIA CIIOCOO peIIeHUs, B
ONMCAaHUU  WCCIEIOBaHHUS  pPAClO3HABaTh  IMPOBEPSEMOE  MPEANOJIOKEHUE
(runoTte3y), OIIEHWBATh TPABWIBHOCTh TMOPAAKAa TPOBEACHUS HCCICIOBAHUS,
UHTEPIIPETUPOBATDH MOIYUCHHBIN Pe3ybTarT;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DU3UUECKUX SIBICHUN WIH (DU3UIECKUX
CBOICTB TeJ (M3yueHre BTOporo 3akoHa HbroTOHa, 3aKOHAa COXpaHEHMs YHEPTUH,
3aKOHA COXPAHEHMS HMITYJIbCa, JEHCTBHE 3aKOHa bepHyin W BO3HWKHOBEHHE
NOJBEMHONM CHJIBI KpbUIA, 3aBUCHMOCTh IEpHOJa KOJEOAHUN MPYKHUHHOTO
MasiTHUKa OT Macchl Ipy3a U JKECTKOCTH MPYXUHBl U HE3aBUCUMOCTb OT
aMIUTUTYJIbl MaJlbIX KOJeOaHWi, MNpSIMOJIMHEHHOE pacnpoCTpaHEHUE CBETa,
pas3inoxeHne OeloTo CBeTa B CHEKTpP, U3YUCHHE CBOMCTB M300paKEeHHsI B MJIOCKOM
3epKaje M CBOMCTB M300pa)KCHHs IMpeaMeTa B COOMparoliel JuH3e, HaOI0AeHe
CIUIOIIHBIX M JIMHEHUYaThIX CIIEKTPOB H3IIy4eHHUS): (POPMYJIUPOBATH MPOBEPSIEMOE
npeanosjokeHue (rUmoresy) O  BO3MOXHBIX — pe3ysbTarax — HaOJIOJEHUH,
CaMOCTOATENFHO COOMpPATh YCTAHOBKY M3 HM30BITOYHOrO Habopa o0OpyIoBaHUS,
OIKCHIBATH XOJ ONBITA U (POPMYJIMPOBATH BHIBOIBI;

IPOBOANTH TPU HEOOXOIMMOCTH CEpPHUI0 TPSAMBIX H3MEPEHHH, Ompeaenss
cCpeqHee 3HAUCHHE M3MEPSIEMON BEIMYMHBI M ONpEAENsis IOTPEIIHOCTb
pEe3yIbTaTOB NPSIMBIX H3MEPEHHM, OOOCHOBBIBATH BBHIOOP crocob0a H3MEpEeHUS
(M3MepUTENbHOTO MPUdOopa);

MPOBOJNTH KOCBEHHBIEC U3MEPEHUsT (PU3NIECKUX BEIUYUH (CPETHSST CKOPOCTh
U YCKOpEHHE Tella NPU PAaBHOYCKOPEHHOM JBM)KEHHUH, YCKOPEHHE CBOOOJHOTO
najieHus, KECTKOCTb  MPYXKUHBL, KOA(P(GULUMEHT  TPEHUs  CKOJIbKEHU,
MexaHudeckas paboTa M  MOIINHOCTh, YacToTa U NEpPUOJ  KoJieOaHUU
MaTEeMaTHYeCKOTO W TNPYXXUHHOTO  MAasTHUKOB, (DOKyCHOE  paccTosHHE
coOuparomiedl JMH3bI W €€ ONTUYeCKas CHila, pPaJAHOaKTHUBHBIA (OH) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX M LU(PPOBBIX MPUOOPOB: OOOCHOBBIBATH BBIOOP
METOJa HW3MEpEHUs, IUIAHUPOBATh HM3MEPEHHs, CaAMOCTOATEIBHO COOHpaTh
HKCHEPUMEHTAIbHYI0O  YCTAHOBKY,  BBIYMCIATH  3HAYEHHE  BEJIMYUHBI U
aHAJIM3UPOBATh IMOJTYYEHHBbIE PE3YJbTaThl, OLIEHUBAS MOTPEIIHOCTh PE3YyJIbTATOB
KOCBEHHBIX U3MEPECHU;

IPOBOJUTH HKCIEPUMEHTAJIbHbIC MCCIIECOBAHUS 3aBUCHUMOCTEH (PU3NYECKUX
BEJIMYMH (3aBUCUMOCTh IIyTH OT BPEMEHHU NpPHU PaBHOYCKOPEHHOM JIBUXKEHUU 0e3
HAaYaJIbHOW CKOPOCTH, 3aBUCUMOCTb CHJIbl TPEHHUS CKOJIBKEHHUSI OT CHIIbI
HOPMAJBHOTO JaBIICHUS, MEpHOJa KOJieOaHM MaTeMaTHYeCKOro MasTHHUKa OT



JUIMHBl HUTH, OINPEJECICHUE YCKOPEHHUs CBOOOJHOIO MaJEHUsl, HUCCIEI0BaHUE
W3MCHECHUS BEJIMYUHBI M HAMPaBICHUS WHIYKIIMOHHOTO TOKA, 3aBUCUMOCTH yTJia
OTpaXEHUs CBETa OT yria MaJCHUs, yria MpeIOMJICHHUS OT YyIja MaJeHUs
CBETOBOTO JIy4ya, HCCJIEJIOBAHUE TPEKOB: HU3MEPEHHUE DSHEPrHMH YACTUIIBI I10
TopMo3HOMY TyTH (10 (oTtorpadusim)): COBMECTHO C yuHUTeIeM (POpMyITUpPOBATH
3aJla4y U TUIIOTE3y MCCIIEI0OBAHUSA, CAMOCTOSTENIBHO MJIAHUPOBATh MCCIIEJOBAHUE,
CaMOCTOAITEJILHO  COOMpAaTh 3KCIEPUMEHTAIbHYIO0 YCTAHOBKY, MPEACTABISTH
MOJIYYCHHBIC 3aBUCUMOCTH (DM3MYECKUX BEIMYWH B BHJIEC TaOMHIl U TPaPUKOB,
OILICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOBI MO pe3yIbTaTaM UCCIIEeI0BaHMUS;

coOdtoaTh MpaBwiia Oe30macHoro Tpyla mnpu padore ¢ 1abopaTopHBIM
000Opy10BaHUEM;

XapaKTEePU30BaTh MPUHITUIIBI ICUCTBHUS U3YYCHHBIX MPUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJIOTMYECKUX IPOLIECCOB C OMOPOM Ha WX OmHcaHus (B TOM
qyclie: CHUAOMETP, JTAaTUMKU TOJOKEHHUS, PACCTOSHUA M YCKOPEHHs, pakera,
9XO0JO0T, OYKH, MEpPUCKOoN, (oToammapar, MHUKPOCKOI, TEJIECKOI, ONTHYECKUE
CBETOBOJIbI, CIIEKTPOCKOII, JO3UMETP, Kamepa BuibcoHa), MCIONb3ysl 3HAHUA O
CBOMCTBaX (PM3MYECKUX SIBICHUN U HEOOXOIUMBbIE (HU3UYECKHE 3aKOHOMEPHOCTH,
UCIOJIb30BaTh CXEMbl M CXEMaTHUYHbIE PUCYHKHM W3YUYEHHBIX TEXHUYECKHUX
YCTPOWCTB, H3MEPUTENIBbHBIX TMPUOOPOB M TEXHOJOTMYECKHX TMPOIECCOB MpHU
pelieHnn y4eOHO-TIPaKTUYECKUX 3a7ad, ONTUYECKHE CXEMbl ISl MOCTPOCHUS
M300paXeHU B TNIOCKOM 3€pKajie ¥ COOMparoIIel JIMH3E;

MPUBOIUTH MPUMEPHI (HAXOAUTH HHPOPMAIHIO O TIPUMEPAX) MPAKTHIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW KM3HU JUIsl 0OecreueHus
0e30MacHOCTH NpHU OOpallleHUHd ¢ NpUOOpaMH U TEXHUYECKUMHU YCTpPOMCTBaMH,
COXpaHEHHUs! 370pOBbS U COOJIIOACHHS HOPM SKOJOTMYECKOrO TOBEACHHS B
OKPYXarUIEU Cpee;

OCYUIECTBIIAThH MOUCK MH(MOpMaIuu Gpuanyeckoro cojepxkanus B UntepHere,
CaMOCTOATENHHO (HOPMYIIHUPYs MOMCKOBBIN 3aMpoC, HAXOAUTh MyTH OMpeeIeHUs
JIOCTOBEPHOCTH TOJIydeHHOM HH(OpMAIlMu Ha OCHOBE HMEIOLIMXCS 3HAHUU U
JOTIOJTHUTEIHHBIX UCTOYHUKOB;

UCTIONB30BaTh TPU BBHIMOJTHEHUH YYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
auTepaTypy (pu3MUecKoro cojaep)kaHus, CIPaBOYHBbIE MaTepUajbl, PECYpPChl CETH
WUuTepHeT, BianeTb npuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, NpeoOpa3zoBaHUs
uH(OpMaIUU U3 OJIHON 3HAKOBOUM CHCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHBIE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uHGOpPMAIIMU U3 HECKOJIBKUX MUCTOYHHKOB (PU3UUECKOTO COACpKAHUS, MyOIUIHO
MPEICTABIIATh PE3yJIbTaThl MPOSKTHON MJIN UCCIIEI0BATEIbCKON NEATEIbHOCTH MPU
TOM TPaMOTHO HCIOJIb30BaTh M3YYEHHBIA MOHATUHUHBIN anmapatr H3y4yaeMoro



paznena (GU3MKA M CONPOBOXKAATHh BBICTYIUIEHHWE IMPE3CHTALMEN C y4E€ToM
0COOEHHOCTEH ayAUTOPUN CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJsmn4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Kourpoabnsie | IIpakTHyeckue
NMporpamMmMbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pazjen 1. ®usuka u e€ poJib B NO3HAHNH OKPYKAIOLIEr0 MUPA
1.1 ®dusnka — HayKa o pUpo/Ie 2
1.2 dusnueckue BEINUNHLI 4
1.3 EcrecTBeHHO-Hay4HbBIN METO/1 TIO3HAHUS 2
Hroro no pazaeny 8
Paspen 2. [lepBoHayanbHbIe CBeAeHUS 0 CTPOCHHH BellleCTBA
2.1 CtpoeHue BeniecTa 2 1
JIBMyKeHHEe U B3aUMOJICHCTBUE YaCTHI]
2.2 4 2
BEIIlECTBA
2.3 ArperaTHble COCTOSIHUS BEIIIeCTBa 1
Uroro no pazaeny 7
Pa3nen 3. /IBu:xeHue u B3aumMojieiicTBue TeJl
3.1 MexaHn4uecKkoe NBIKEHIE 10
3.2 Wuepuwmst, Macca, IIIOTHOCTH 9
3.3 Cuta. Bunsl cun 15
Uroro no pazneny 34
Paznen 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
4.1 Hasnenue. [lepenaua gaBiaeHus: TBEPABIMU 5 2




TCJIaMHU, KXUAKOCTAMU U ra3zaMu

4.2 JlaBiaeHwHe KUIKOCTH
4.3 ATMmocdepHoe naBieHue 1
44 I[el\;ICTBIfe JKMIIKOCTH U ra3a Ha 12 3
NOrpyKEHHOE B HUX TEJIO
Htoro no pazaeny 28
Pasnea 5. PaGora m MOIHOCTB. JHeEpPrus
51 Pa0Gora 1 MomHOCTE
5.2 IIpocTeie MexaHU3MBI
5.3 MexaHn4decKas YHepTrus
Hroro mo pazneny 19
Pasnea 6. [loBTopuTe1bH0-00001a10 1M MOAYJIb
6.1 [ToBTOpUTENEHO-0000IIAFOIITNIT MOTYITh 6
Hroro o pasneny 6
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 23




8 KUIACC

Kosmn4yecTBo 4acoB JJIeKTPOHHbIE
HauMeHoBaHHe pa3aeioB U TEM nudpoBLIe
Ne i/m P Kontpoabusie = IIpakTHyeckue (upp )
NMpPorpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nea 1. Teny1oBble AIBJICHUS
1.1 CtpoeHue U CBOMCTBA BEIIECTBA 6
1.2 TennoBsie mporecchl 33 1 6.5
Utoro no pazneny 39
Paznen 2. DiiekTpruyeckue 1 MAarHUTHbIE SIBJIEHUS
51 DJIEKTpUYECKUE 3apsiibl. 3apsSKEHHbBIE Tella 9 1
' 1 UX B3aUMOJIEHCTBUSI
2.2 [ToCTOSTHHBIN IMEKTPUICCKUH TOK 31 10
2.3 MarauTHbI€E SIBJIECHUS 11
24 DNeKTpoMarHuTHas: WHIYKITUS 7 1
Hroro mo pasneny 58
Paznen 3. IloBTOpUTEIHLHO-00001IAKO NI MOTYJIb
3.1 [ToBTOpHTETHEHO-0000IIAOIINI MOTYJIb 5
Uroro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 5 22.5




9 KUIIACC

Kosmn4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne i/m Kontpoabusie = IIpakTHyeckue
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pazjnen 1. Mexanuveckue siBJIeHUSA
MexaHndeckoe JBUKEHHE U CIIOCOOBI €T0
1.1 30 1 4
ONHUCaHUs
1.2 BsaumonelictBue Ten 18
1.3 3aKOHBI COXpaHEHUS 15 1 2
Utoro no pazneny 63
Pa3nen 2. Mexanuveckue KoJie0aHUS U BOJHBI
2.1 MexaHnueckue KojaeOaHust 8 3.5
2.2 MexaHu4eckre BOJHBL. 3BYK 10 3
Hroro no pazneny 18

Paznen 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI

DIIeKTPOMarHuTHOE TOJIE 1

3.1 6
3JIEKTPOMArHUTHbBIE BOJIHbI
Hroro no paznery 6
Paznen 4. CBeToBbIe SIBJIEHUS
4.1 3aKOHBI pacIPOCTPAHEHUs CBETA 8
4.2 JIuH3bI 1 onTHYECKUE TPUOOPHI
4.3 Pasnoxxenue 6enoro cBeTa B ClIEKTp




Hroro o pasaciny

16

Paznen 5. KpanroBbie IBJIEHUA

5.1 Hcnyckanue v noryionieHue cBeTa arToMoM 4 1
5.2 CtpoeHue aTOMHOTO sipa 5
5.3 SnepHble peakuu 7
Hroro no paszneny 16
Paspen 6. I[loBTopuTebHO-00001a01IIHIT MOAY 1B
6.1 MexaHndeckue SBICHHS (TOBTOPUTEIBHO- 5 3
' 0000IIAKOIII MOTYJIb)
6.2 TerutoBsIe siBIICHUS (TIOBTOPUTEIIBHO- 3
' 0600IIAKOIINH MOJTYITH)
6.3 DNEKTPOMArHUTHEIC SIBICHUS 3 1
' (moBTOPUTENHHO-0000IIAIOIIHI MOIYIIb)
6.4 CaeToBbI€ siBIIeHUS (TIOBTOPUTEIHHO- 1 1
' 0000IIAKOIINI MOJTYITb)
6.5 [ToBTOpHUTENBHO-0000IIAIOIINI MOYITb 4
Hroro no paszneny 17
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 136 26.5




IHHOYPOYHOE INTAHUPOBAHHUE

7 KITACC
Kosmn4yecTBo 4acoB DJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnsie | IIpakTHyeckue
n/n Bcero u3ydeHusi  o0pa3oBaTesIbHbIEC
padoTsbI padoThI
pecypcsbl
1 ®dusuka — Hayka o npupoze. ABneHus 1
TIPUPOJIBI
2 duznueckue sIBIeHUs 1
duznyeckne BeTUINHbL. Pa3MepHOCTS.
3 ®duszunueckue npudopsl. [lorpemHoctu npu 1
MPSIMBIX U3MEPEHUSIX
Ypok-uccnenosanue "N3mepenne
4 JIMHEHWHBIX Pa3MEPOB TEJ M MPOMEKYTKOB 1 1
BpemMeHHu"
5 JlabopaTtopHas pabota "3mepenue 1 1
00BbEMa KUIKOCTH U TBEPAOTO Tea"
6 JlabopaTtopHas pabota "Onpenenenue 1 1
pa3MepoB MalibIX Ted. MeTtoa psioB"
MeTtoapl HayuyHOTO MO3HaHUA. OnucaHue
7 (u3NYECKUX SBJICHUH C TOMOIIBIO 1
MoOZeen
Ypok-uccnenosanue "IIposepka
8 TUINOTE3BI: JANBHOCTH TMOJIETA MIapHUKa, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TeM OOJIbIIIE,
yeM OoJIblIe BhICcOTa Mmycka'
9 Crpoenue BemiectBa. OMBITHI, 1




AOKa3bIBAOIIUC TUCKPETHOC CTPOCHUC
BCIICCTBA

10

JlaboparopHas padora "OrneHka nruamerpa
aToMa METOJIOM PSI0B (C MCIOIb30BaHUEM

¢dororpaduii)"

11

VYpok-uccnenosanue "HabmoneHue
TEIUIOBOTO paciIpeHus ra3oB. OMbITH MO
0OHApYKECHHIO ACHCTBUS CHT
MOJIEKYJIIPHOTO MPUTSIKEHUS"

12

JBuxxenue yactuil Bemecta. Juddysus.
BpoyHoBckoe aBUKEHNE

13

VYpok-uccnenosanue "Habmroaenue u
00BsICHEHHE OPOYHOBCKOTO TBUKCHHUS U

middyzun"

14

BSaHMOHCﬁCTBHe YacCTull BCIICCTBA.
MPUTAKCHUC U OTTAJIKMBAHUC

15

ArperaTHbple COCTOSTHUSI BELIECTBA.
Oco0eHHOCTH arperaTHbIX COCTOSTHUN
BOJbI

16

Mexanndeckoe aBuxenue. [1yts,
TPAeKTOPHsL, IEPEMEILICHUE

17

PaBHOMEpHOE 1 HEpAaBHOMEPHOE
nBukeHne. CKopocThb

18

Haxoxzaenue ckopocTy, MyTH U BpeMEHU
IIPY PABHOMEPHOM IPSIMOJIMHEHOM
JBUKEHUU

19

JlabopaTtopHas pabota "OnpeneneHue
CKOPOCTH PAaBHOMEPHOT'O JIBUXKCHUS"




I'paduky npsIMOIMHEHHOTO PABHOMEPHOTO

20
TIBUKCHHUS

21 Pemrenue 3anau no reme "Pacuer cpenneit
ckopoctu"
Jlabopartophas pabota "Omnpenenenue

22 CpeIHE CKOPOCTH CKOJIbKEHUS Opycka
WJIY [IapuKa M0 HAKJIOHHOM MJIOCKOCTH"

93 OTHOCUTENBHOCTD JIBIKEHUS. CIIOXKEHNE
CKOpPOCTEH MpH MapaiebHOM JABHKEHUN
[Tonyuenune u ananu3 rpadukoB

24 3aBUCHMOCTH ITYTH ¥ CKOPOCTHU JABWKCHHUS
OT BpEMEHH
Pemenwne rpaduueckux 3aaay no Teme

25 "Mexanuka. PaBHomepHOE
MPsIMOJIMHEHHOE JBIKEeHHE"

26 SIBnenue nHepUUU. 3aKOH UHEPLIUU
BzaumopeiicTBue Ten Kak mpuYrMHa

97 W3MEHEHHUsI CKOpOoCTH. Macca Tena Kak
Mepa HHEPTHOCTH Telia TIpr
MOCTYIATeIbHOM JIBIYKCHUHT

28 VYpok-uccinenoBanue "CpaBHEHHE MacC 110
B3aUMOJIeCTBUIO Tem"

29 ITnoTHOCTH BelecTBa

30 JlaboparopHas padota "Omnpenenenue
IJTOTHOCTHU TBEPIOTO Teya"

31 Pemenne 3agad mo reMme "Macca Tena.
[TnoTHOCTH BemecTBa"

32 Cwmecwu u craBel. [loBepxHOCTHAS 1




JIMHENHAS TUIOTHOCTD

[ToaroroBka Kk KOHTPOILHOU paboTe MO
TeMe "®u3ruka — HayKa o PUpPO/Ie.

33 [TepBOoHaUYaIbHBIE CBEICHUS 00 aTOMHO-
MOJICKYJISIPHOM CTPOCHUU BEIICCTBA.
Mexanuka"

Kontponbnas padota no teme "duznka —

34 Hayka o npupoe. [leppoHagaibHbIe
CBeZIeHHsI 00 aTOMHO-MOJIEKYJISIPHOM
CTpOEHHUH BellecTBa. MexaHuka"

35 Cuna. SIBnenue Tsarorenus. Cuia TsHKeCTU

36 N3obpaxenue cui. Pemenne 3amad mo
teMe "OnpeneneHue CUibl TskecTu"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec rena. U3mepenue cui. JluramomeTp
Ypok-uccnenoanue "Habmronenue

39 W3MEHEHUS CKOPOCTH MPHU
B3auMoAeiicTBUU Ten"

40 Pemwenue 3anau no reme "Cuiia ynpyroctu.
Bec Tena"

JIaboparopHas paboTa "OnbIThI,

41 JIEMOHCTPHPYIOIIHE 3aBUCHMOCTh
pactspkeHus (aedopmariiu) Npy>KUHbI OT
MIPUIOKEHHOM cHIbl"

42 Cuna tpeHus

43 Crnoxxenue cwil. PaBHonelicTByro1mast cuiia

44 Pemrenue 3amau no reme "CrioxeHue CUl.

PaBHoxeiicTByromas cuia”




Permrennie 3amaud o reme "B3anMmoaencTeiie

45
ten. Cunbl B MeXaHuKe"
Pemrenue 3anau no reme "Cuiia TpeHus".

16 Ypoxk-uccienoBaHue 1o TeMe
"UccnenoBanue 3aBUCUMOCTH CHJITBI
TPEHUS OT IUIONIAU CONPUKOCHOBEHUA"
JlabGopaTtopHas padota "OTBITHI,
JIEMOHCTPHPYIOIIHE 3aBUCIMOCTE CHITBI

47 TPEHUS CKOJIBKEHHUS OT CUJIbI IaBIICHUS U
XapakTepa COMPUKACAIOIINXCS
MoBEpXHOCTEM"

48 Permrennie 3agau mo teme "B3auMmonencTauie
ten. Cuibl B MeXaHuKe"

49 KonTponbhas pabota mo Teme
"Bzanmonencreue Tea"

50 JlaBiieHne TBEPIBIX TeI

51 Ypok-skcnepumenT "Crnocoosl
OIIpe/ie/ICHUs 1aBJICHUS TBEPOTo Tena"

59 VYpok-uccienoBanue "3aBUCUMOCTh
JIaBJICHUS ra3a OT TeMrepaTypsl”

53 JlaBneHue XUAKOCTeH 1 ra3oB. 3aKOH
[Tackans

54 [THeBMaTHYEeCKHE YCTPOHUCTBA

55 3aBUCUMOCTb JIaBIICHUS KHUJIKOCTH OT
TITyOUHBI

56 IMuapocTaTudeckuii mapamaokc

57 VYpoxk-nipoekt "M3yuenne coolaroumxcs

cocyaoB"




VYpoxk-koupepenuus "I'mapaBiamueckue

58 |
MEXaHHU3MBI

59 Hcnonb30BaHne BEICOKHX JaBIICHUH B
COBPEMEHHBIX TEXHOJIOTHSIX

60 Pemenue 3agau nmo reme "JlaBnenue
JKUIKoCcTH"

61 ATtMmocdepa 3eMiu 1 IPUUUHBI €€
CYIIIECTBOBAHMS

62 Ypok-uccnenosanue "[IposiBieHue
nercTBrs aTMoc(epHOTO AaBiaeHUs"

63 N3mepenue atMoChEpHOTO AaBJICHUS.
OnbiT Toppuuennu
3aBHCUMOCTH aTMOC(EPHOTO AaBJICHUS OT

64 BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl ajis
M3MepeHust aTMOC(hEepHOro JaBJICHUS

65 Bbapomerp-anepoun. AtmochepHoe
JTaBJICHHUE Ha Pa3IUYHbBIX BHICOTAX

66 BrrTankuBaromias cuna. 3akoH Apxumena

67 Pemenue 3amau no reme "3akoH
Apxumena"
Ypok-uccnenoBanue

68 "DKCHepUMEHTATBHOE OOHAPYKCHHE
NCHCTBYSI )KUIKOCTH U Ta3a Ha
MOTPYKEHHOE B HUX Teno"
JlaboparopHas padora "Omnpenenenue

69 BBITAJIKABAIOIICH CHIIBI, IEUCTBYIONIECH HA

TEJO0, MOTPYKEHHOE B JKUJIKOCTB"

70

IlnaBanue Ten




JlaboparopHas pabota "Hccrnenoanue

71 3aBHCHUMOCTH Beca Tella B BOZIe OT 00beMa
MOTPYXEHHOMU B )KHJIKOCTh 4acTu Tena"

72 BosnyxomnaBanue. [litaBanue cynos

73 Pemenue 3ana4 no reme "3akoH
Apxumena. YcioBus niaaBaHus ten'
Pemenue 3amau mo teme "JleicTBre

74 JKUJKOCTH U Ta3a Ha MOTPYKEHHOE B HUX
Teno"
Ypoxk-npoekt "KoHcTpynpoBaHue

75 apeoMeTpa WM JIOAKU U OTpeeecHre
rpy30noabEMHOCTH"
[TonroToBka Kk KOHTPOJIBHON paboTe MO

76 teme "/laBieHue TBEpIIbIX Te, )KUIKOCTEN
u ra3oB"

77 Konrponsnas padora no reme "JlaBnenue
TBEPJBIX TEN, KUIKOCTEN U Ta30B"

78 Mexanunueckasi pabota

79 MouHoCTb

80 Pemrenue 3aa4 Ha onpesienieHHe paboThl U
MOIIIHOCTH

81 PaboTa cuitbl TSHKECTH M CUITBI TPEHHUS

82 Ypok-uccinenoBanue "Pacu€r MoHoOCTH,
pa3BUBaeMOM IpU MOABEME TI0 JiecTHULE"

83 [IpocThie MeXaHU3MBI

84 MowmeHnT cuinsl. [IpaBuino MOMEHTOB

85 JIaboparopHas pabota "M3yuenue




MIpaBWJIa pblyara Jjisi HOJBUKHOTO U
HENOABMXHOIO 0JIOKOB"

86

"30J10TOC MPaBUIIO" MEXAHUKH

87

Pemrenue 3amau mo reme "3omoToe
npaBuiio MexaHuku'" / Becepoccuiickas
poBepoyHas pabora

88

Pemrenue 3amay mo reme "Padora cuisl
TSDKECTH U cHITBI TpeHus" / Beepoccuiickas
npoBepoyHas pabora

89

Ypoxk-npoekT "[IpoekTupoBanue
MOJINCIIACTOB € 3aJJaHHBIMU NTapaMeTpamu”

90

Ypok-koudepenrus "IIpocteie
MEXaHHU3MBI B OBITY, TEXHHUKE, )KUBBIX
opranusmax"

91

KoaddummenT nose3noro aeicTpust
MIPOCTBIX MEXaHU3MOB

92

JlabopaTopHas pabota "OnpeneneHue
KIIJI nogBM>KHOTO M HEIIOABUIKHOTO
0110K0B"

93

Mexanndeckas sHeprus. Kunernueckas u
MIOTEHIMAIbHAs DHEPTUs

94

3aKOH COXpaHEHUsI MEXaHUYECKON
SHEPrUU

95

Ypok-3KcriepuMeHT "IKCIepUMEHTAIbHOE
ompeielIeHNEe N3MEHEHHSI KHHETUYECKON 1
MTOTEHITUATBHOW SHEPTHH MPU CKAaThIBAHUH
TeJla 0 HAaKJIOHHOMW IIOCKOCTH"

96

[ToaroroBka K KOHTPOJILHOM paboTe MO




teme "Pabora u moutHOCTE. DHEprus"

Konrtponsnas padora no teme "Pabora u

97 1
MOIIHOCTb. DHeprus"

98 Pabota ¢ TekcTaMu 1o TemMe 1
"MexaHn4ecKoe JBMKEHHE"

99 Pa6ora ¢ Tekctamu o reme "CtpoeHue 1
BemecTBa"

100 Pabota ¢ Tekctamu 1o Teme "Cuiibl B 1
npupoje"

101 Pa6ora ¢ Texctamu o Teme "JlaBiaeHue 1
TBEPJBIX TEJ, KUIKOCTEH U Ta30B"

102 PaGora c Tekctamu 1o reme "DHeprusl. 1
[IpocTteie MexaHu3MbI"

OBIIEE KOJIMYECTBO YACOB I10 102 93

ITPOTPAMME




8 KUIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Kontpoapnie | Ipakruteckue H3ydeHusi  o0pa3oBaTesIbHbIEC
padoThI padoThI pecypes!
OCHOBHBIE TIOJI0KEHUSI MOJIEKYJIISIPHO-
1 KUHETUYECKOW TEOPUU U UX OIBITHBIE 1
HOJTBEPKICHUS
2 Macca u pa3Mep aToOMOB U MOJICKYT 1
3 Mojenu TBEpIOro, JKUAKOTO U 1
ra3000pa3HOro COCTOSHUH BEIIEeCTBA
VYpoxk-konpepenuus "Kpucrammmieckue u
4 amopdusie Tena. ['paden. [lomyuenue 1
UCKYCCTBEHHBIX aJIMa30B"
5 CMaunBaHWE W KalTWJUISIPHOCTb. 1
IToBepXHOCTHOE HATSIKEHUE
TermoBoe paclIMpEHUE U CKATHE 1
Temnosoe nermxkenune. Temneparypa 1
8 TemriepaTypHbIe IIKAIIBI
9 BHyTpeHHss sHEprus u crnocoOs! eé 1
U3MEHECHUS
10 Buap! Terionepenaun 1
Ypok-koHpepennus "Vcrons3oBaHne
11 TEIJIOBBIX CBOMCTB BEIIECTB U MAaTEPUAJIOB B 1
HeJsIX SHeprocoepexeHus "
12 KonunuecTtBo temnotel. Y aenbHas 1

TCIIJIOEMKOCTD




13

Ypok-uccnenosanue "[IpoBepka runoresbl
JTUHEWHOHN 3aBUCUMOCTH JUTUHBI CTOJIONKA
JKUJKOCTH B TEPMOMETPUUECKON TpyOKe OT
TemnepaTrypsl"

14

YpaBHEHHE TEIUIOBOTO OanaHca.
TennooOMeH U TETIOBOE paBHOBECHUE. 3aKOH
Hprorona—Puxmana

15

JlabopaTtopHnas pabota "HcciaenoBanue
SIBJICHHSI TETUIOOOMEHA MPY CMENTUBAHUH
XOJIOAHOU U ropsiueit Boabl"

16

Pemenue 3amay nmo reme "TerwiooOMeH 1
TEIJIOBOE paBHOBecHE"

17

JlaGopatopHas pabota "Onpeznenenue
KOJINYECTBA TEIUIOTHI, MTOJIy4€HHOTO BOJOH
[P TETI000MEHE ¢ HarpeThiM
METaJUTMYECKUM ITWIHHAPOM"

18

IInaBieHue u oTBEpAECBaHUE
KPUCTAJUIMYECKHUX BELIECTB. Y A€IIbHAs
TEIUIOTA IUIABJICHUS

19

Pemenue 3agad mo reme "IlnaBsinenue u
OTBEpJIeBaHUE KPUCTATUIUYECKUX TeT"

20

JlaGopaTtopHnas pabota "Onpenenenue
yIETbHOW TEIUIOTHI TIaBJIeHUs Jibaa"

21

VYpok-uccienoanue "CpaBHEHHE MPOLIECCOB
TUTABJICHUS] KPUCTAJUTHUECKUX TEN U
pa3MATYeHHs U HarpeBaHuu aMop(HBIX

n

TCII

22

[TapooGpazoBaHue U KOHICHCAIHSL.




Hcnapenue

Kurnienue. Y nenbHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTh

23 TEMIIEPATYPhI KUTICHUS OT aTMOC(HEPHOTO
JaBJICHUS

24 Pemenue 3amau o reme "[lapooOpazoBanue
U Kunexnue"
Ypok-uccienoBanue "OObsICHEHHE

25 3aBUCUMOCTH TEMIIEPATyPhl KUTICHUS OT 1
napjaeHus"

26 HacwiieHHbIi 1 HEHACHIILIEHHBIA Map.
BrnaxHocTs Bo3ayxa
BraxHocTs Bo3yxa 1 €€ u3MepeHue.

27 JlaGopaTopHas pabota "Onpenenenue 0.5
OTHOCHUTEIILHOM BIIaKHOCTH BO3yxa"

28 Pewenue 3amau no reme "BiaxxnocTs"
Pemenue 3aga4 v aHau3 CUTYaIuH,

29 CBSI3aHHBIX C SIBICHUSIMU HCTIAPEHUS U
KOH/ICHCAIIUN

30 DHeprus TOIMBa. Y IeibHas TEIioTa
CTOpaHHUS

31 [TpuHIUTIB pabOTHI TETIOBBIX JABUTAaTEICH

39 [TapoBast Typ6uHa. /IBurareiab BHyTPEHHETO
CTOpaHHS

33 KIIJI TermmoBoro aBuraress

34 Pemenue 3amau mo treme "KIIJ] TermmoBoro
nsurareis"”

35 VYpoxk-kouhepenius "TerioBsie ABUTATENN




U 3alllUTa OKpYKarolen cpeapt”

36 TenoBble MOTEPH B TEIUIOCETAX

37 3aKOH COXpaHEHUS U IPEBPAIICHHS SHEPTUU
B MEXaHMYECKUX M TETUIOBBIX MPOIleccax
[ToarotoBka Kk KOHTPOJIBHOU paboTe MO TeMe

38 "TeroBbie ABiICHHS. MI3MeHEeHHE
arperaTtHbIX COCTOSTHUI BelecTBa"
KonTtponpHas pabora o Teme "TerioBsie

39 siBTICHHA. VI3MEeHeHne arperaTHbIx
COCTOSIHMH BeriecTna"

40 Dnektpuzaius Ten. [[Ba pona 3apsanoB
Ypoxk-uccnenosanue "Hccnenopanme

41 CIOCO0O0B Pa3TUYHBIX BEIICCTB
Ha’JIEKTPU30BbIBATHCS "

42 BzaumopeiicTBre 3apsyKeHHBIX TeJl. 3aKOH
Kynona
DnekTpuyeckoe noje. Hanpsok€HHOCTD

43 3JIEKTpUYecKOro nojist. [IpuHiumn
CYMEPIO3UINH ICKTPUUECKUX MOICH

44 Hocwurenu snexkTpudeckux 3apsiioB.
DnemeHTapHbI 3apsan. CTpoeHune aroma

45 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa

16 IIpoBOIHUKH, TUBTEKTPUKHU U
MOJTYTIPOBOTHUKHU

47 Ypok-koHpepeHus "DneKTpu3anys B
MMOBCETHEBHOM KNU3HU"

48 Pemienue 3amau no reme "3akoH coXpaHEHUs

AJIEKTPUYECKOTO 3apsiaa'




Dnekrpuyeckuit Tok. IcTouHuku

49 1
AIIEKTPUYECKOTO TOKA
Ypok-uccnenosanue "Hccnegopanue

50 JIEUCTBUSA AJIEKTPUUECKOTO MOJIS Ha 1
IPOBOJAHUKH U JUDJIEKTPUKU"

51 DNEeKTpUUECKUN TOK B MeTajlIax 1

52 DNEKTPUUECKUN TOK B )KUJIKOCTSIX U Ta3ax 1

53 DneKTpuueckas 1emnb 1

54 Cuna toka. AmnepMmerp 1

55 DnekTpuueckoe HanpskeHue. Bonbtmerp 1
JlaGopartopHas pabota "Coopka u

56 UCTIBITAHUE DJICKTPUIECKOH 1IeTn 1
IIOCTOSIHHOTO TOKa"

57 3aBUCUMOCTh CHUJIBI TOKA OT HANPSHKEHUSI. 1
3akon Oma a1 y9acTka 1enu
JlabGopaTtopHnas pabota "HcciaenoBanue

58 3aBHCUMOCTH CHJIBI TOKA, MPOTEKAIOIIETO 1
yepes pe3nucTop, OT HANpsHKEHUS Ha
PE3UCTOPE U CONPOTUBIIEHUS pe3ucTopa”

59 DIIEKTPUYECKOE COMPOTUBIICHUE. Y ICTIbHOE 1
COTPOTHUBIICHUE

60 JlaboparopHas pabota "Onpenenenue 1
YZE€IBHOTO CONPOTUBIICHUS TPOBOAHUKA"

61 Pewienue 3amau no reme "DiekTpuueckoe 1
CONPOTHUBIIEHUE. Y ACIBHOE CONPOTUBIIECHKE"

62 Pemenue 3anay no teme "3akon Oma"

63 [TocnenoBarenbHOE U MapaelbHOE




COCAMHCHUA ITPOBOAHUKOB

64

JlaGoparophas pabota "IIpoBepka npaBuia
CJI0’KEHHUS HANIPSHKEHUN IIpU
MIOCJIETOBATEIIbHOM COECIMHEHNUH IBYX
pe3uctopos"

65

Pemmenue 3agad mo reme
"[TocnenoBarenbHOE M TApaIeIbHOE
COCTMHEHHUS TIPOBOJHUKOB"

66

JlabGopaTtopHnas padota "I[IpoBepka npasuia
JUTS CHJIBI TOKA MPU MapasieIbHOM
COEJTMHEHHUH PEe3UCTOPOB"

67

Pemenne 3a/la4 Ha IPUMCHCHHEC 3aKOHa OmMma
JJId pa3iIn4YHOro COCANMHCHUA ITPOBOAHHUKOB

68

OJIC v BHyTpeHHEE COPOTUBJICHUE
MCTOYHMKA TOKa. 3akoH OMa J1Jisl OJIHOU
e

69

Pemenue 3amau no reme "OJ1C, BHyTpeHHEe
COINPOTHBIIEHUE UCTOYHMKA TOKA. 3akoH OMa
JUTSL TIOJTHOM 11enu”

70

JlabopaTtopHas padota "Omnpenenenne IJ1C
N BHYTPCHHET'O COIMPOTHUBIICHUSA UCTOYHUKA
ToKa"

71

[TpaBuna Kupxroda

72

JlabopaTtopHas pabota "[IpoBepka npaBu
Kupxroda"

73

Ypok-uccnenosanue "M3yueHue BOJIbT-
aMITePHBIX XapaKTEPUCTHK HETMHEHHBIX
3JIEMEHTOB"




74

Pabota snekrpuyeckoro Toka. MomHocTb
AIIEKTPUYECKOTO TOKA

75

JlaboparopHas pabota "Onpenenenue
paboTHl ¥ MOIIHOCTH AJIEKTPHUECKOTO TOKA"

76

3akoH [xoyns-Jlenna. Ilorpeburenu
JIeKTpUYecKoro Toka. Koporkoe 3ambIkaHue

77

VYpoxk-koudepennus "OO0bsicHeHNE U
MPUHLINI IEUCTBUS JOMAITHUX
3JICKTPOHArpeBaTEIbHBIX TPUOOPOB"

78

[ToaroToBKa K KOHTPOJIBHOM paboTe MO TEMe
"DnexkTpuueckue 3apsaabl. 3apsHKeHHbIE Tena
U UX B3auMoJaeUcTBU. [10CTOSHHBIN
IJIEKTpUYECKUil TOK"

79

KonrtponbHas pabdora no reme
"DnexTpuueckue 3apsaabl. 3apsHKCHHBIE Tea
U UX B3auMojeucTBus. IlocTOSHHABIN
JJEKTpUYECKUil TOK"

80

ITocTossHHBIE MAarHUTHEI. MarHUTHOE MOJIE
3eMiId U €ro 3HaueHue UL KU3HU Ha 3eMile

81

VYpoxk-uccnenosanue "N3yuenue
MArduTHOT O ITOJIA IMTOCTOAHHBIX MAarHUTOB
P UX OOBETUHEHUH U Pa3iciICHUN.
Busyanu3zanus noss moCTOSHHBIX MAarHUTOB'

82

83

OnbIT OpcTeaa. MaruuTHoe nose
ANEKTPUYECKOTO TOKA

OnbiT AMniepa. MarHutHoe noJie KaTyluku ¢
TOKOM. [IpMeHeH e AIIEKTPOMAarHuTOB B
TEXHHUKE




Cuna Amnepa u onpeeneHue eé

84
HaTPaBICHUS

85 Pemenue 3amau no reme "Cuita Amrnepa u
ompeercHue e€ HarpaBICHHs "
DNEKTPOABUTATEIH IIOCTOSTHHOTO TOKA.

86 Hcnonp3oBanue 31eKTpoBUTaTENCH B
TEXHUYECKUX YCTPOICTBaX M Ha TPAHCIOPTE

87 Bcepoccuiickast mpoBepodHas paboTa

88 Bcepoccuiickast mpoBepodHas paboTa

89 JlabGopaTtopHnas pabota "M3yuenue aeiicTBUs
MarHUTHOTO TOJIsi Ha MTPOBOJIHUK C TOKOM"

90 Ypok-koupepenuus "[IpakTruueckoe
MIPUMEHEHUE AJIEKTpOABUraTeen"

01 JlaboparopHas padota "KoHCcTpyrpoBaHue u
n3ydeHue paboThl dJEKTpOABUTATENS"

92 JlaGopaTtopHnas pabota "H3zmepenne KIT]]
3JIEKTPOJIBUTATEIbHON YCTAHOBKH"

03 OnbiThl Papajes. 3aKOH JIEKTPOMarHUuTHON
uHaykuuu. [pasuio Jlenna
VYpok-uccnenosanue "HccnegoBanue

94 M3MEHEHUH 3HAYCHUS U HapaBICHUS
MHIYKIIMOHHOTO TOKA"

Pemenue 3amau o reme "3akoH

95 3JIEKTPOMArHuTHOM MHAYKIuu. [IpaBuiio
Jlenma"

96 Dnektporereparop. CrocoObl MOTydeHUs
AJIEKTPOIHEPTUN

97 VYpok-koHpepeHius "INeKTpOCTaHIINU Ha




BO300HOBIISIEMBIX HCTOYHUKA OHCPIHUH.
[Ipo6nemsl 3xomoruu. TormBHBIE
3JIEMEHTHI U AJeKTpoMoOmIn"

KontponbHas pabota "DneKTpoMarHuTHBIC

98 " 1
SIBJICHUS

99 Pa6ota ¢ Texctamu o Teme "TermmoBnie 1
sIBJICHHS "
Pabota ¢ TexkcTaMu 1o TeMe

100 "DNIEeKTPUYCCKHE 3apsbl. 3apsHKCHHBIC Tella 1
1 UX B3auMojelcTaue"

101 Pa6ota ¢ Texctamu o TeMe "IlocToSHHBIH 1
3IIEKTPUYECKUMA TOK"

102 PaGora ¢ Tekctamu 1o Teme "MarHuTHbIe 1
SIBJICHHSI M DJICKTPOMArHUTHAS MHITYKITUS"

OBILIEE KOJIMYECTBO HACOB I10 102 995

I[TPOTPAMME




9 KUIIACC

Kosun4yecTBo yacoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbsie  IIpakTHyeckue
n/n Bcero u3yyeHusi  oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl
Mexanudeckoe IBUKEHHE.
https://www.resh.edu.ru
1 MarepuanpHas Touka. CriocoOsI 1 ps:// /
OIMHMCaHUsI MEXaHUYECKOTO JIBHKEHUS
Cucrema orcyera. OTHOCUTENBHOCTh
2 1 https://www.resh.edu.ru/
MEXaHUYECKOTO JIBHKEHUS
BexTopHbBIE BETHUMHBI, OTIEPAIIUH C
3 1 https://www.resh.edu.ru/
BEKTOPaMH, IPOEKLIUH BEKTOPOB
Pagnyc-BekTop MaTepHaILHOU TOYKH
4 Y P P ’ 1 https://www.resh.edu.ru/
nepeMeleHne Ha MI0CKOCTH
PaBHOMEpHOE NIpsIMOJIMHEWHOE
5 1 https://www.resh.edu.ru/
JIBUKECHHE
Pewenue 3ampau no reme
. https://www.resh.edu.ru
6 "PaBHOMEpHOE MPSIMOIMHEHHOE 1 psi// /
nBIOKeHue"
HepaBHoMepHOE npsAMOIMHENHOE
https://www.resh.edu.ru/
7 newkeHue. CpeaHsiss 1 MTHOBEHHAs 1
CKOpPOCTb TeJia MPU HEPAaBHOMEPHOM
JBUKEHUU
JlabopaTopHas pabota "OnpeneneHue
8 CPEIHEN CKOPOCTH CKOJIbKEHUS 1 1
Opycka Wiu ABMKEHHUS IIapuKa 1o




HAKJIOHHOI IIIOCKOCTH"

PaBHOYCKOpEHHOE NPAMOJIIMHEITHOE
JIBH>KEHUE. Y CKOpEHUE

https://www.resh.edu.ru/

10

CKOpOCTh PaBHOYCKOPEHHOTO
npsMOJIMHEHHOTO NBMXeHus. [ papuk
CKOPOCTH

https://www.resh.edu.ru/

11

Pemenue 3amau mo teme "CropocTh
PaBHOYCKOPEHHOTO TIPSIMOJTHHEHHOTO
BIKeHUA"

https://www.resh.edu.ru/

12

[Tepememenue npu
PaBHOYCKOPEHHOM MPSAMOJUHETHOM
JBUKEHUN

https://www.resh.edu.ru/

13

JlaGopartopHas padota "Onpenenenue
YCKOpEHUS Tela mpu
PaBHOYCKOPEHHOM JIBH)KEHUU TI0
HaKJIOHHOM Tu1ocKoCcTH"

14

Pewenue 3amau o reme
"[Iepemerienue npu
PaBHOYCKOPEHHOM MPAMOJMHEHTHOM
JBYOKEHUN"

https://www.resh.edu.ru/

15

Jlaboparopnas pabota
"UccnenoBanne 3aBUCUMOCTH TTyTH
OT BPEMEHH MPHU PaBHOYCKOPEHHOM
JBIDKEHUU 0€3 HayajIbHOU CKOpocTH"

16

I'padmyeckas nHTEpIpeTans
YCKOpEHUS, CKOPOCTH, IPONIEHHOTO
MyTH U TIEpEMEICHHS [
MPSIMOJIMHENHOTO JBUKEHUS

https://www.resh.edu.ru/




17

Pemenue 3agad mo teme
"I'paduueckas HHTEPIIpETAIUS
YCKOPEHUSI, CKOPOCTHU, TTPOUIEHHOTO
MyTH ¥ TIEPEMEIICHUS JITIs1
MIPSIMOJTMHEHHOTO IBYKCHHS"

https://www.resh.edu.ru/

18

YckopeHue cBOOOAHOTO MaJACHHUS.
OmnpiThl [Nanunes

https://www.resh.edu.ru/

19

Pewenue 3anau no reme "Yckopenue
cB0oOOHOTO NaieHus"

https://www.resh.edu.ru/

20

JIBr>xeHue Tela, OpOIIeHHOTO MO
YTJIOM K TOPU30HTY

https://www.resh.edu.ru/

21

Pemenne 3agau o teme "JIBrkeHue
Tena, OPOIIEHHOTO MO YIJIOM K
TOpU30HTY"

https://www.resh.edu.ru/

22

Jlaboparopnas pabota
"WUccnenoBanue ABMKCHHS TelIa,
OpOLIEHHOTO O] YIJIOM K
TOpPU30HTY"

23

Pemenue 3amad nmo reme "J[Brmkenue
oA IEUCTBUEM YCKOPEHUS
CBOOOJIHOTO TaacHUs"

https://www.resh.edu.ru/

24

Z[BI/I)KGHI/IC 10 OKPYKHOCTH

https://www.resh.edu.ru/

25

JIuueiiHas W yriioBasi CKOPOCTb,
MEpUOJI U 4acToTa

https://www.resh.edu.ru/

26

CKOpOCTb ¥ YCKOPEHHE ITPU
JBYDKEHUM 110 OKPYKHOCTH

https://www.resh.edu.ru/




27

Pemenue 3amaq mo teme "/[BmkeHue
10 OKpY’KHOCTH"

https://www.resh.edu.ru/

28

Ypok-koH(pepeHmus "Pacrno3naBanue
Y IpUOMIKEHHOE OTHICaHNe
Pa3IMYHBIX BUJIOB MEXaHUYECKOTO
IBIOKEHNA"

https://www.resh.edu.ru/

29

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "MexaHu4uecKoe ABMKEHNE U
cIocoObI ero onucanus"

https://www.resh.edu.ru/

30

KonTponbhas pabota no teme
"MexaHndecKoe IBIKEHUE U
CIOCOOBLI ero onucanus"

31

IIepssiit 3axkoH HproTona. BekTop
CHJIBI

https://www.resh.edu.ru/

32

Bropoii 3akoH HeroToHa.
PaBHOelicTBYIOIIASA cHila

https://www.resh.edu.ru/

33

Tpernii 3axkoH HproTOHA.
Cyneprnio3unus cui

https://www.resh.edu.ru/

34

Cuna ynpyroctu. 3akoH ['yka

https://www.resh.edu.ru/

35

Pertenne 3amaud mo treme "Cuia
ynpyroctu"

https://www.resh.edu.ru/

36

JlabopaTopHas pabora
"HccnemoBanue 3aBUCUMOCTH CUJIBI
YIPYTOCTH, BO3HUKAIOLICH B
MpYyXUHE, OT CTeNeHu nedopmanuu

MpYy>KUHBI"




37

Cuna tpenus. KoogdummeHT Tpenus

https://www.resh.edu.ru/

38

Jlabopartopnast pabota "Onpenenenue
Kod(puimenTa TpeHMs CKOJIbKCHHS"

39

JlaGopatopHas pabota
"HcciienoBaHUE 3aBECUMOCTH CHIIBI
TPEHHSI CKOJIBLKCHUS OT CUJIBI
HOPMAJILHOTO JIaBlieHus"

40

JIBu>KeHHe TeJ M0 OKPY>KHOCTH T0]1
JECTBHEM HECKOIBKUX CHUJII

https://www.resh.edu.ru/

41

3akoH bepHyM U mogbEMHAas cUIIa
KpbLIa

https://www.resh.edu.ru/

42

VYpox-konpepenuus "CoBpeMeHHbIE
JieTaTeNbHBIC alapaThl, CyAa Ha
MTOJBOIHBIX KPBUIbSX, aHTUKPBLIO HA
CKOPOCTHBIX aBTOMOOHUJISIX.
JBrmykeHue 1moe3a Ha MarHUTHOM
noayuke"

https://www.resh.edu.ru/

43

Cuna TSHKeCTH U 3aKOH BCCMHUPHOTO
TATOTCHUA

https://www.resh.edu.ru/

44

JIBU>KEHUE Ten BOKPYT
rpaBUTALIMOHHOTO LeHTpa. [lepBas
KOCMHUYECKasi CKOPOCTb

https://www.resh.edu.ru/

45

HeBecomocTts 1 NIEperpy3Kknu

https://www.resh.edu.ru/

46

PaBHOBeCcHE MaTepUaIbHOM TOYKH.
AOGCOIOTHO TBEPIOE TEIIO

https://www.resh.edu.ru/




47

MowmeHnT cuinsl. [IpaBuino MOMEHTOB

https://www.resh.edu.ru/

VYpok-uccnenoBanue "OnpeieneHue

48
LIEHTPA TSHKECTU PA3JIMYHbBIX TEN"
Nmnynsc Tena. U3menenue b hed
ttps://www.resh.edu.ru
49 uMmnyasca. mnynsc cuisl. Yopyroe ps:// /
U HEyNpyroe B3auMOJIeHCTBHE
3aKOHbBI U3MEHEHUS U COXPAHEHUS
50 https://www.resh.edu.ru/
UMITyJIbCa
51 PeaktuBHOE ABMKEHWE https://www.resh.edu.ru/
Pemenue 3anau no reme "3akoH
https://www.resh.edu.ru/
52 COXpaHEeHHUs UMITyJbca. PeakTuBHOE
nBIOKeHne"
53 Mexanuyeckasi paboTa U MOIITHOCTh https://www.resh.edu.ru/
PaboTa cuibl TSKeCTH, CUIIBI
54 https://www.resh.edu.ru/
YIPYTOCTH U CUJIBI TPEHUS
JlaGopatopHnas pabora "OnpezneneHue
55 paboThI CUIIBI TPEHUS IIPU
PaBHOMEPHOM JIBHKEHHUH TeJja 1o
TOPU30HTAIBLHON MOBEPXHOCTH"
56 Csi3b HEpruw U paboTHI https://www.resh.edu.ru/
JlaGopatopHnas pabora "OnpezneneHue
57 paboOTHI CHITBI YIIPYTOCTH TIPH

noabEMe Tpy3a € UCIIOJIb30BAHUCM




HETIOIBUKHOTO U MTOJIBUKHOTO
OJIOKOB"

58

HOTGHI_[I/IaJ'IBHaﬂ OHCPIuAa

https://www.resh.edu.ru/

59

Kunernueckas sneprus. Teopema o
KUHETUYECKON SHEPIUU

https://www.resh.edu.ru/

60

3aK0H U3MEHCHUS U COXPaHCHUA
MEXaHUYeCKOM OQHCPIUun

https://www.resh.edu.ru/

61

Pemtenue 3amau mo treme ""3aKOHEI
W3MEHEHUS U COXPAHEHUS
MeXaHU4YecKoil aneprun"

https://www.resh.edu.ru/

62

[ToaroroBka Kk KOHTPOJILHOM paboTe
no teMme "B3auMoneiicTBue TeNl.
3aKoHbI cOXpaHeHus"

https://www.resh.edu.ru/

63

Kontponbnas paboTa nmo teme
"BzanMoaelcTBHUE TEII. 3aKOHBI
coxpaHeHus"

64

KonebarenbHoe IBUKEHHUE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHMi: IEPHO/I, 4YacTOTa,
aMIUTUTY/1a

https://www.resh.edu.ru/

65

MareMaTH4ecKuil ¥ pyKUHHBINA
MasTHUKHU. JlabopaTopHas pabora
"UccnenoBanue 3aBUCUMOCTH
nepuoja KojaebaHuil rpy3a Ha HUTU
OT JUTMHBI HUTH"

0.5




66

Jlaboparopnas pabota
"UccnenoBanue 3aBUCUMOCTH
nepuo/ia KojeOaHui Py KUHHOTO
MasiTHUKa OT Macchl rpy3a"

67

FapMOHI/ILIeCKI/Ie KOJIeOaHUs

https://www.resh.edu.ru/

68

JlabopartopHnas pabota "N3mepenue
YCKOpEHUsI CBOOOTHOTO MaieHus"

69

3aTyxatromue KojeOaHusl.
BrinyxneHnbie koseOanus. Pe3onanc

https://www.resh.edu.ru/

70

IIpeBpalenue sHepruu npu
KoJ1e0aTebHOM JIBUKECHUU

https://www.resh.edu.ru/

71

VYpok-uccnenosanue "[Ipoepka
HE3aBHCHUMOCTH NepHoJia KoJieOaHHi
rpy3a, MOJBEIICHHOTO K JIEHTE, OT
Maccsl rpysa”

72

MexaHn4decKre BOJHBI: MMPOAOJIbHBIC
" NOIICPCUYHBIC

https://www.resh.edu.ru/

73

CBoiicTBa MEXaHUYECKUX BOJH.
JImuHa BOJIHBI U CKOPOCTH €€
pacrpocTpaHeHus

https://www.resh.edu.ru/

74

Ypok-uccnenoanue "Habmonenue
uHTEeppEepeHIU U TU(PaKIIUK BOJTH
Ha MOBEPXHOCTU BOABI"

75

VYpoxk-koHpepenus "MexaHHuecKue
BOJIHBI B TBEPJIOM TEJIE.
CelicMuyeckue BOJHBI"

https://www.resh.edu.ru/




76

3Byk. PactipocTpanenue u oTpaxxeHue
3ByKa

https://www.resh.edu.ru/

77

Pewmenne 3amau no reme "3Byk"

https://www.resh.edu.ru/

78

Ypoxk-uccienopanue
"DKCHeprUMEHTaNIbHOE OIPEIEICHUE
I'PaHuUL] 4aCTOTHI CJABIIIUMBIX
3BYKOBBIX KojieOaHuii"

79

I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI PE30HAHC.

https://www.resh.edu.ru/

80

Ypok-uccnenoanue "Habmonenue u
00BACHEHHE aKyCTHUECKOTO
pe3onanca”

81

WNuppasByk U yabTpa3ByK.
Kondepenuus "McnonszoBanue
yIbTpa3ByKa B COBPEMEHHBIX
TEXHOJIOTUSX"

https://www.resh.edu.ru/

82

QHCKTPOMaFHI/ITHOC IIOJICE 1
QJICKTPOMArduTHBIC BOJIHBI

https://www.resh.edu.ru/

83

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH

https://www.resh.edu.ru/

84

Ypoxk-konpepenuus "Llkana
ANEKTPOMATrHUTHBIX BOJIH.
Hcrnonb30BaHne JIEKTPOMATHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H.
Pannonokanms. Kocmuueckast cBsi3b "

https://www.resh.edu.ru/




85

Pemenue 3anayd Ha onpenenexHue
YaCTOThI U JJIMHBI 3JICKTpOMaAr HUTHOM
BOJIHBI

https://www.resh.edu.ru/

86

DJeKTpOMarHuTHasl MPUPOJIa CBETA.
CxopocTh cBeTa

https://www.resh.edu.ru/

87

BonHoBEIE cBOlICTBA CBeTA:!
uHTephepeHIus U qudpaKims

https://www.resh.edu.ru/

88

JlydeBast Mmozenb cBeTa U
reoMerpuyeckas ontuka. Microunuku
cBETa

https://www.resh.edu.ru/

89

[IpssMonuHENHOE pacpoCTpaHEeHUE
ceeta. 3atMeHust ConHua u JIyHsl

https://www.resh.edu.ru/

90

3akoH oTpaxeHus cBeta. [lnockoe
3epKaJIo

https://www.resh.edu.ru/

91

[TocTpoenue n3o0pakeHui,
c(hOpPMHUPOBAHHBIX 3€PKATIOM

https://www.resh.edu.ru/

92

[Ipenomienue cBera. 3aKoH
npenomieHus ceeta. [lonHoe
OTpa)keHUE CBETa.

https://www.resh.edu.ru/

93

JlabopaTtopHas pabora
"MccnegoBanue 3aBUCUMOCTH yTIJia
MPEIOMIICHUS OT yrJja MajaeHus
CBETOBOTO JIy4ya Ha TPAaHHULIE «BO3IyX-
CTEKIIO»"

94

VYpok-uccrnenoBanue "AHanus u
00BSCHEHHE ONITHYECKOTO MUpaxa'




95

Ypok-koHpepennus "Micnons3oBaHue
MOJTHOTO BHYTPEHHETO OTPasKCHUSI:
CBE€TOBO/JbI, OIITUKOBOJIOKOHHAA
CBA3B"

https://www.resh.edu.ru/

96

JIuH3a, Xon ny4en B 1uH3E

https://www.resh.edu.ru/

97

dopmylia TOHKOM JIMH3bI

https://www.resh.edu.ru/

98

Jlabopartopnast pabota "Onpenenenue
(hOKYCHOTO PACCTOSIHHS 1
OTNITHYECKOU CHJIBI COOMparomei
JIUH3BI"

99

[Tonmyuyenne n3o0paxeHnii ¢
MIOMOILBIO coOMparoiel u
paccenBaroUIE JTUH3

https://www.resh.edu.ru/

100

VYpoxk-konpepenuus "[IpuHuun
JeWCTBUS ONTHYECKUX PUOOPOB
(MUKpOCKOTI, TEeJIECKOT,
¢dotoanmapar)"

https://www.resh.edu.ru/

101

I'ma3 kak onTudeckas cucTeMa.
BJ'II/I30py1(OCTL " JAJIbHO30PKOCTb

https://www.resh.edu.ru/

102

PasnoskeHne 6eoro cBeTa B CIIEKTP.
OmnbiTel HeroTona. Ciioxxenue
CIIEKTpaJIbHBIX IIBETOB. [Jucnepcus
cBETa

https://www.resh.edu.ru/

103

Ypok-npaktukym "HabGmronenue u
00BSICHEHHE ONBITOB MO PA3I0KEHHUIO
6enoro ceera B criekTp. [lonyuenue




0eIoro mBeTa Mpy CI0KEHUH IIBETOB"

OmneiTel Pe3epdopna u mraneTapHas

104 https://www.resh.edu.ru/
MOJIENb aTOMa
IToctynarel bopa. Moaens atoma
https://www.resh.edu.ru/
105 Bbopa. Mcnyckanue 1 norjiomieHue
CBETa aTOMOM.
106 KBanrsl. JIuneituareie criekTpsbl https://www.resh.edu.ru/
VYpoxk-npaktukym "Habmonenue
107 CIUTOITHBIX U JTUHEHYATHIX CIIEKTPOB
U3Ty4eHUs U UcrycKkaHus"
PaguoaktuBHOCT. Anb(a-, 6eta- u
108 https://www.resh.edu.ru/
raMma-u3nydeHust
CrpoeHue aTOMHOTO sipa.
109 P P https://www.resh.edu.ru/
Hyxnonnas Mozienb aTOMHOTO sipa
PanuoakTuBHBIE IPEBpAICHUS.
110 PEEp https://www.resh.edu.ru/
N3oTomnsl
111 [lepuoa nonypacnana https://www.resh.edu.ru/
VYpox-koHpepenuus "JlelicTue
o https://www.resh.edu.ru/
112 PaAMOaKTUBHBIX U3ITy4YE€HUN Ha
KUBBIC OpPTraHU3MBI. 3alIuTa OT
PaMOaKTUBHOTO U3Ty4eHUs"
SnepHble peakuy. 3aKOHbI
https://www.resh.edu.ru/
113 COXPAHEHUs 3apsAJ0BOr0 U MacCOBOTO

YHUCCJI




114

DHeprus CBA3U aTOMHBIX sifep. CBs3b
MacChl ¥ DHEPTUU

https://www.resh.edu.ru/

115

Pemenue 3amau mo reme "Snepueie
peakuuu. JHeprus CBs3u"

https://www.resh.edu.ru/

116

Peaknmu cuHTE3a M ICTICHHS SIEP.
Ucrounuku sneprun ColiHIIA U 3BE3

https://www.resh.edu.ru/

117

Ypok-koubepenuus "Anepuas
SHEPreTUKa. JKOJIOTUYECKUE
IPOOJIEMEI SIIEPHON YHEPTETHKU"

https://www.resh.edu.ru/

118

[ToaroroBka Kk KOHTPOJLHOM paboTe
1o teMme "KonebaHus 1 BOJHEI.
CBeTOBbBIE U KBAHTOBBIE SIBJICHUS"

https://www.resh.edu.ru/

119

KontponbHas paboTa mo teme
"Konebanus u BOJHBI. CBETOBBIE U
KBAaHTOBEIE IBIcHUSA"

120

Pewrenue pac4eTHbIX IO TEME
"MexaHuuyeckoe JIBUKeHue"

https://www.resh.edu.ru/

121

Pemenue pacyeTHbIX 1
KauyeCTBEHHBIX 3aJ1a4 110 TEME
"BzaumonerictBue ten"

https://www.resh.edu.ru/

122

Pemienue pacueTHbIX U
KAaueCTBEHHBIX 3aJa4 10 TEME
"3aKOHBI COXpPaHEHUS YHEPTUU U
uMmIyibca"

https://www.resh.edu.ru/

123

JlaGoparopHbie pabOTHI 110 TEME
"MexaHn4yecKoe ABHKeHne"

124

JlaboparopHbie pabOTHI 11O TEME




"Bzaumoneiicteue Ten"

125

JIaGopatopHble pabOTHI IO TEME
"[IpocTeie MexaHU3MBI"

126

Pemenne pacueTHbIX U
KaueCTBEHHBIX 3aJa4 10 TEME
"TernmoBsie MPOIECCHI"

127

Pemrenne pacueTHbIX U
KaueCTBEHHBIX 3aJa4 110 TeME
"Biaxnocts"

128

Pemenue pacyeTHbIX 1
KadeCcTBeHHBIX 3a11a4 1o Teme "KI1J]
TEIUIOBLIX ABUrareiaci"

129

Pemienue pacueTHbIx U
Ka4eCTBEHHBIX 3a1a4 I10 TEME
"3aKOHBI IOCTOSIHHOT'O TOKA"

130

Pewenue pacueTHbIX U
KaueCcTBeHHBIX 3a/1a4 1o Teme "KIIJ]
3JEKTPOYCTAaHOBOK"

131

JIaboparopHbie pabOTHI IO TEME
"3aK0HBI IOCTOSIHHOTO TOKA"

132

JIabopartopHbie pabOTHI IO TEME
"CseToBbI€ gBiIeHUS"

133

Pabota ¢ Tekctamu o TeMe "3aKOHBI
COXPAHEHHUS B MEXaHHKe"

134

Pabota ¢ TekcTtamMu o TeMe
"Koxebanus 1 BOJIHBL"

135

Pabota ¢ Tekctamu o TeMe
"CBeTOBBI€E BIcHUA"




136 Pabota ¢ Tekcramu o Teme
"KBanroBas u sinepHas ¢puzuka"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136
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IMPOBEPAEMBIE IIPEIMETHBIE PE3YJBbBTATBI OCBOEHUA
OCHOBHOM OFPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOTI'O
OBHLIEI'O OBPA30BAHUA

7 KIIACC

Kon
NpoBePsSIeMOro
pe3yJibTarTa

11

1.2

1.3

14

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

HCIIOJIB30BATh U3YUCHHBIC ITIOHATHUSA

pas3iindaTthb ABJICHUSA 11O OMUCAHUIO UX XAPAKTCPHBIX CBOIMCTB M Ha OCHOBE
OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (bI/ISI/I‘-IeCKOC SBJICHUC

pacrio3HaBaTh  TPOSIBIICHHME  HM3YyYCHHBIX  (PU3MUYECKUX  SIBJICHUH B
OKpY)KaloIlleM MHUpE, B TOM 4YHcle (U3NYECKUE SBICHHS B MPUPOJE, MPHU
9TOM TIEPEBOJUTHh TPAKTHUCCKYH 3ajJadyy B YUeOHYIO, BBIJICIATh
CYIIIECTBEHHBIE CBOMCTBA (IpU3HAKHM) PU3NIECKUX SIBICHUI

OINUCHIBATh M3YYECHHBbIE CBOMCTBA Tel U (PU3NYECKUE SIBICHUS, UCHOJb3YS
¢u3nyeckue  BEIMYMHBI, [PU  ONUCAHUM  IPABUIBHO  TPAKTOBATh
(u3n4ecKuil CMBICI UCIIOJIb3YEMbBIX BEIMYUH, UX O003HAYCHUS U €TUHMILIBI
(u3NYeCKUX BEJIWYHMH, HAXOAUTh (OPMYJbl, CBS3BIBAIOIIME JAHHYIO
(¢u3NYecKyr0 BEIMYMHY C JPYIMMH BEJIMYMHAMM, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEIUIHH

1.5

XapaKTCpHU30BaTb CBOMCTBA TCII, (I)I/ISI/I‘IGCKI/IG SABJICHUSA MW IIPOLCCCHI,
HCIIOJIb3YA HU3Yy4YCHHBIC 3aKOHBI, npu 9TOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'IPIpOBKy 3dKOHa U 3allUCbIBATh €0 MATCMATHYCCKOC BBIPAKCHHUC

1.6

1.7

1.8

OOBSICHATD (PU3NYECKHE ABICHUS, IIPOLIECCHl U CBOICTBA TEJl, B TOM YHCIIE U
B KOHTEKCTE CUTyallUi MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIATh
HNPUYUHHO-CIIEJICTBEHHBIE CBSA3U, CTPOUTH O0OBsICHEHHE U3 | — 2 JIOTHYeCKUX
1aroB ¢ omnopoil Ha 1 — 2 U3y4yeHHBIX CBOMCTBAa (U3NUYECKUX SIBICHHUH,
(U3NIEeCKHX 3aKOHA HITH 3aKOHOMEPHOCTH

pemath pacyéTHele 3a7auyd B 1 — 2 JEWCTBUA, MCIOIB3YSd 3aKOHBI M
(dbopMyIbl, CBA3BIBAIOIIME (PU3NYECKHE BETUYMHBI: Ha OCHOBE aHalIM3a
YCIIOBUS 3aJaud 3aMUCBHIBATH KPATKOE YCIOBUE, MOACTABIATh (PU3NUCCKUE
BEJIMYMHBI B (OPMYIbl M TPOBOIUTH PACcU€Thl, HAXOIHUTh CIPABOYHBIC
TaHHBIE, HEOOXOAMMBIC IS PelIeHHs 3a7ad, OICHUBATH PEATHMCTUIHOCTH
MOJTYYEHHON (PU3MUECKON BEIIMUNHBI

pacro3HaBaTh IpOOJIEMBI, KOTOpPblE MOKHO pELIUTh IPU [OMOIIU
(u3NYEeCKUX METOJIOB, B ONMUCAHUHU HCCIIEIOBAHUS BBIAEIATH MIPOBEPSIEMOE
NPEanonokKeHue (TUIoTe3y), pa3iudaTh U HHTEPIPETUPOBATH MOJTyUEHHBII
pe3ysbTaT, HaxOJuTh OMIMOKM B XOJE OIbITA, JelaTh BBIBOJbBI IO €ro



1.9

1.10

1.11

1.12

1.13

pe3ylbTaTamMm

MIPOBOJIUTH OTIBITHI 1O HAOIIOACHHUIO (U3UIECKUX SBJICHUN WIH (PU3HUECKUX
CBOMCTB TeJl: (POPMYJIIMPOBATH MPOBEPSEMbIC TMPEANOJIOKEHHUS, COONpPATh
YCTaHOBKY W3 MPEMJIOKEHHOTO O0OpYIOBaHUs, 3alMCHIBATh XOJ OMNBITA U
(hopMynHUpoBaTh BHIBOIBI

BBINIOJIHATh IPSIMBIE H3MEPEHUS C MHCIOJIb30BAHMEM AHAJIOTOBBIX U
IUPPOBBIX TMPHOOPOB, 3aMUCHIBATh IOKa3aHUS MPHOOPOB € y4ETOM
3a/TaHHON a0COJIFOTHOM MTOTPENTHOCTH H3MEPEHUH

NPOBOJUTH HCCIECIOBAHNE 3aBUCUMOCTH OJHOW (PU3MUYECKOW BETUYMHBI OT
JpYrol ¢ HCIOJNb30BAaHUEM IMPSIMBIX H3MEpPEHWi, y4yacTBOBaTb B
IUTAHUPOBAaHUM  Y4€OHOTO  HCCIENOBaHMSA, COOMpAaTh YCTAaHOBKY |
BBIMOJIHATh HM3MEPEHMs, Cleays MpeUIoKEHHOMY IIIaHy, (DUKCHPOBATh
pe3ynbTaThl TOJYYEHHOW 3aBUCUMOCTH (PU3MYECKHX BEJIWYUH B BHJE
NPEJIOKEHHbIX TaOiaMIl M rpaduKoB, JelaTh BBIBOJABI IO pPe3yibTaTam
HCCIIEI0OBaHU

NPOBOJUTH KOCBCHHBIE HM3MEpPEHUs (U3NYCCKUX BEIHYUH, CICIYS
MPEIJI0KEHHOW HWHCTPYKUMU: TpU BBINOJHEHUMH HW3MEpPEHUil cobupaTh
JKCIIEPUMEHTAJIbHYI0 YCTAHOBKY U BBIUMCISATH 3HAUYEHHE HCKOMOU
BEJTUYHUHBI

coOJIr0IaTh MpaBHiIa TEXHUKH O€301acHOCTH MpHU padboTe ¢ 1abopaTOpHBIM
obopynoBaHuEM

1.14

yKa3bIBaTh NPUHLUIBI JEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB,
XapaKTepu30BaTh MPUHIUMBI  JEHCTBUA  HW3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C MOMOINBIO MX ONHCAHMSA, MCIIOJIBb3YSl 3HAHHS O
CBOWCTBaX (M3MYECKHX SIBICHUH M HEoOXoauMble (U3NUYECKHUE 3aKOHBI U
3aKOHOMEPHOCTHU

1.15

1.16

1.17

1.18

OPUBOAUTH  NpUMEphl  (HaXOAUTh  HMHPOpPMALUIO O  MpUMepax)
IPAKTUYECKOI0 HCIIOJIb30BaHUS (U3NYECKUX 3HAHUUW B IIOBCEIHEBHOMN
KHU3HH Uil o0ecriedeHns: 0e30MacHOCTH NpU OOpaIlleHuu ¢ mpudopamMu U
TEXHUYECKUMHU yCTPOWCTBAMHU, COXPAHEHUS 3710POBbsl U COONIOACHUS HOPM
9KOJIOTMYECKOTO TIOBEJIEHUS B OKPYKAIOILEN Cpeie

OCYIIECTBIISATh OTOOpP HMCTOYHHUKOB HHGpOpManuu B ceTd VHTEepHET B
COOTBCTCTBHUH C 3aJaHHBIM IMOUCKOBBIM 3aIIPpOCOM, HAa OCHOBC MMCIOUIUXCS
3HAaHUHU n HYTéM CpaBHCHHUA  pa3JIUYHBIX NUCTOYHHUKOB BBIJCISTH
nH(pOpMaIKI0, KOTOpas SIBJISETCS MPOTUBOPEUYMBOMUIN MOXKET OBITH
HEJIOCTOBEPHOU

UCIIOJIb30BaTh MpPHU BBHINOJIHEHUH YYEOHBIX 3a/JaHUi HayYHONOIYJISIPHYIO
JIUTEPATypy (PU3UYECKOTO COJCpPKAHMUS, CIPAaBOYHBIE MAaTE€PUAJIbI, PECYPChI
cetu UMHrepHer, Biazerp nOpuéMaMM  KOHCHEKTUPOBAHUSA  TEKCTa,
npeoOpa3oBaHus HH(GOPMALUK U3 OTHONW 3HAKOBOW CHCTEMBI B APYTYIO

CO3/71aBaTh COOCTBEHHBIE KpaTKHE MHCHMEHHBIE W YCTHBIE COOOIICHMS Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(pOpMaNUU (PU3NIECKOTO COAEPIKAHUS, B TOM



1.19

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

1.1

1.2

1.3

14

1.5

1.6

1.7

yyclie MyOJUYHO JeNaTh KPaTKHe COOOIIEHUS O pe3yabTaTaxX MPOEKTOB MU
y4eOHBIX HCCIEIOBAaHUM, MPU TOM TPaMOTHO HCMOIH30BaTh H3yYEHHBIN
NOHATUWHBIN ammapat Kypca (GU3MKH, COMPOBOXKIATh BBICTYIIJICHHE
Mpe3eHTaluen

OpU BBIIOJHEHUH YYEOHBIX IPOEKTOB U MCCIEIOBAaHUN pacHpeaessiTh
0053aHHOCTH B TIpyMNIleé B COOTBETCTBUM C IIOCTABJICHHBIMU 3aJlayaMu,
CICIUTHh 3a BBIIOJHEHUEM IUIAHA JCHCTBUM, aJE€KBaTHO OLICHUBATH
COOCTBEHHBIH  BKJIQJ, B  JEATEJIBHOCTb  TIPYIIBl,  BBICTpauBaTh
KOMMYHHKATUBHOE B3aUMOJIECUCTBUE, YYUTBIBASI MHEHUE OKPYKAIOIINX

HpOBepﬂeMbIe NMPEAMETHBIC PE3YJIbTAThI 0CBOCHUSA OCHOBHOI1
06pa30BaTeJ’le0ﬁ nporpaMmmbl OCHOBHOTI'O oﬁmero 06pa30BaHI/Iﬂ

HUCIIOJIB30BaTh IMOHATHUSA

pas3iindaTth ABJICHUSA IO OMUCAHUIO UX XAPAKTCPHBIX CBOIMCTB M Ha OCHOBE
OIIBITOB, JECMOHCTPUPYIOIIHUX JAaHHOC (1)I/ISI/I‘ICCKOC SIBJICHUC

pacmo3HaBaTh  MPOSABIEHUE  M3YYCHHBIX  (PU3UUECKUX  SBICHUHA B
OKpY’KalolleM MHUpe, B TOM 4Hcie (U3HMUECKUe SIBICHHUS B MPHUPOJE, MPH
9TOM TEpPEBOAUTh MPAKTUYECKYIO 3aJady B Yy4eOHYIO, BBIICIATH
CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKHN) (PU3NUECKUX SBICHUIN

OINUCHIBATh M3YYECHHBIE CBOMCTBA Tel U (PU3NYECKHUE SIBICHUS, UCHOIb3Ys
¢usnyeckue  BEIMYMHBI, MpPU  ONHCAHUU  MPABUIBHO  TPAKTOBATh
(¢u3n4ecKuil CMBICT MCIOJIB3YEMbIX BEJIUYMH, OOO3HAYEHHUS M EJUHMLIBI
(¢u3NYecKUx BEJIWYHMH, HAXOAUTh (OPMYJbl, CBS3bIBAIOIIME JAHHYIO
¢u3MYeCKyl0 BEIMYMHY C JPYTMMH BEJIHMYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEIUIHH

XapaKTepu30BaTh CBOWCTBA Tel, (U3NYECKUE SBICHUS U MPOIECCHI,
HCNOJIb3YySl U3YYEHHBIE 3aKOHBI, I[PH OTOM  JIaBaTh  CJIOBECHYIO
(hOpMYJIHPOBKY 3aKOHA W 3aIMHCHIBATh €70 MATEMATHYCCKOE BBIPAKCHHE

OOBSCHATh (PU3UUECKHE MPOLIECChl U CBOWCTBAa Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTYyalluld MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBHISBIATh
MIPUYMHHO-CJICICTBEHHBIEC CBSI3U, CTPOUTH O0BsICHEHHE U3 | — 2 JTOrHYecKux
IaroB ¢ MOMOIIbI0 1 — 2 W3ydeHHBIX CBOMCTBA (UIUYECKUX SIBICHUU,
(hu3HYECKUX 3aKOHA WU 3aKOHOMEPHOCTH

pelmaTs pacu€THele 3aladyud B 2 — 3 NIEHCTBUA, HCIOJB3Yys 3aKOHBl U
(dopMmybl, CBs3bIBarolIne (DU3MYECKHE BEJIMYMHBL: HA OCHOBE aHalIM3a
YCIIOBHs 3aJaud 3allMChIBATH KPATKOE YCIIOBUE, BBIABIATH HEAOCTATOK
JaHHBIX JUISI pelIeHWs 3aJadd, BbIOMpaTh 3aKOHBI H  (HOPMYIIHI,
HeoOXoauMBbIe ISl €€ pelleHHs, NPOBOAMTH pacuyéThl M CpPaBHUBAThH



1.8

1.9

1.10

1.11

IMOJIYYCHHOC 3HAYCHUC (1)I/ISI/I‘IGCKOI>'I BCINYHHBI C U3BCCTHBIMU JaHHBIMH

pacno3HaBaTb MpPOOJEMBbI, KOTOpPbIE MOXHO pPEIIUTh MpH [OMOILU
(U3NYEeCKUX METOJIOB, HCIOJB3ys ONHMCAHUE WCCIIEOBAaHUS, BBIIACIATH
MPOBEPSIEMOE  MPEANOJIO0KEHHE, OLIEHUBAaTh IPAaBWIBHOCTh  MOpAJIKA
IIPOBEJICHUSI UCCIIEI0OBAHUS, 1€TaTh BBIBOBI

MIPOBOJIUTH ONBITHI IO HAOTIOACHUIO (PU3UUECKUX SABICHUNA MIN (PU3NIECKUX
CBOMCTB TeJ: (OPMYJIHPOBATH MPOBEPSEMBIC TMPEANOIOKEHUS, COOMPAThH
YCTaHOBKY M3 TPEMJIOKEHHOTO 00O0pYyI0BaHMS, OMHCHIBATH XOJ OIbITa U
(hopmMynupOBaTh BHIBOIBI

BBINIOJIHATL MPAMBIC U3MCPCHUA C UCIIOJIb30BAHHUEM aHAJIOTOBBIX HpH60pOB
U JTaTYNKOB (PH3MUECKUX BEIWYHMH, CPABHUBATH PE3YJbTAThl H3MEPEHH C
y4€TOM 3a/IaHHON a0COJIFOTHOM MOTPEITHOCTH

HPOBOJUTH MCCIEIOBAHNUE 3aBUCUMOCTH OJIHOW (PU3MUECKOW BETUYMHBI OT
ApPYroi ¢  HCIOJB30BAaHUEM  MNPAMBIX  W3MEPEHUHN:  IUIAHMPOBATH
HCCIIEI0OBaHUE, COOMpATh YCTAHOBKY U BBIMOJHATh H3MEPEHHUS, CIENys
NpeIVIOKEHHOMY — TUIaHy,  (UKCHUPOBATh  PE3YyIbTaThl  MOJYYECHHOM
3aBHCUMOCTH B BUJI€ TaOJIUI] U rpaUKOB, JEJIaTh BBIBOJBI 110 Pe3yIbTaTaM
VICCIIEZIOBAHHUS

1.12

MIPOBOJIUTH KOCBEHHBIE H3MEPEHHUs (U3UYECKUX BEIMYHMH: IUIAHUPOBATH
U3MEPEHUsi, COOMpaTh  OKCIEPUMEHTAIBHYIO  yCTAHOBKY,  CIEIys
IIPEUI0KEHHON MHCTPYKLUH, U BBIYUCIIATh 3HAUEHUE BEJINYHMHBI

1.13

1.14

1.15

cOo0JII0/1aTh MPaBUJIa TEXHUKHA 0E30MacCHOCTH MpH paboTe ¢ J1abopaTopHBIM
obopynoBaHueM

XapaKTepu30BaTh MNPUHLUIBI  JIEHCTBUS  U3YYEHHBIX MpPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPON Ha MX OMMCAHUS, UCIOJIb3Ys 3HAHUS O
CBOMCTBaX  (U3MYECKUX  SIBICHUH U  HEOOXOAMMBIE  (PU3NYECKHE
3aKOHOMEPHOCTHU

paciio3dHaBaTb IPOCTHIC TCXHUYCCKUC YCTPOﬁCTBa H HN3MCPUTCIbHBLIC
HpI/I60pH o CcxemMaM M CXEMaTU4YHbIM PHCYHKAM, COCTaBJISITb CXEMBI
QJICKTPHUICCKUX Lenei C MMOoCJICA0BATCIIbHBIM nu napaJijiCJIbHbIM
COCAUHCHHUEM JJICMCHTOB, pasjii4dast YCJIIOBHBLIC 0003HAaYCHHS DJICMCHTOB
QJICKTPHUICCKUX nenei

1.16

1.17

1.18

NPUBOJUTH  NPHUMEPbl  (HAXOAWTh  HMHOOpMAIMIO O  [PUMEpax)
MPAKTUYECKOTO HKCIOIb30BaHUS (U3MUECKUX 3HAHWA B TOBCEIHEBHOU
KU3HM JIJIs1 oOecrieueHnuss 0€30MacHOCTH TMPH OOpalleHHH ¢ MpUOOpaMu U
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 37I0POBbsI U COONIOACHUS HOPM
9KOJIOTHYECKOTO IMOBEICHUS B OKPYKAIOIIEH cpere

OCYIIECTBIIATh TOWUCK WHGOPMANUU (PU3NISCKOTO COJACPNKAHHUS B CETH
WNuTepHeT, Ha OCHOBE UMCKOIIUXCS 3HAHUH © MYyTEM CpaBHEHHUSI
JIOTIOTHUTENHHBIX UCTOYHUKOB BBIJICISATh MH(DOPMAIIHIO, KOTOPAs SBIISIETCS
POTUBOPEYMBOIN HIIM MOXKET ObITh HEIOCTOBEPHOMU

WCIOJIb30BaTh MPHU BBIMOJIHEHWN YYEOHBIX 3aJJaHUi HAyYHO-TIONMYJISPHYIO



1.19

1.20

9 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTaTa

11

1.2

1.3

1.4

1.5

1.6

auTepaTypy (pusmdeckoro coaepikaHus, CIpaBOYHbIE MaTEPUAIIbl, PECYPCHI
cetu VHrepHer; Biajgerb Npu€éMaMM  KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBanus HHGOPMAIIMU U3 OJJHOU 3HAKOBOW CUCTEMBI B APYTYIO

co37aBaTh COOCTBEHHBIC IMHCHMEHHBIE W KpATKHE YCTHBIE COOOIIEHUS,
0000mas wuHpOpMAIMIO U3 HECKOJIbKUX HCTOYHUKOB (UBUYECKOTO
CoJIepKaHusl, B TOM YHCJIe yOJUYHO MPEACTABIATh PE3YIbTaThl MPOSKTHON
WJIM UCCIIEIOBATENLCKON JIEATEIBHOCTH, IPH ATOM T'PAaMOTHO HCIOJIB30BaTh
W3yYCHHBI TOHATHUHHBIN ammapar Kypca (HU3UKH, CONPOBOXKIATH
BBICTYIUICHHE MTPE3EHTAINEH

IpU BBITIOJIHEHUM YYEOHBIX TPOEKTOB M HCCIEAOBAaHUN (U3MUECKUX
MPOLIECCOB PACIPENENIATh OO0S3aHHOCTH B TIPYIIE B COOTBETCTBHM C
IIOCTABJICHHBIMM 33aJa4aMHM, CICAUTH 3a BBIIIOJHEHHEM IUIaHA NEHCTBUU U
KOPpPEKTHpPOBAaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B
JEeATEIbHOCTh T'PYIIBI, BBICTPANBATh KOMMYHHKAaTUBHOE B3aMMOJIECHCTBHE,
MIPOSBIISA TOTOBHOCTD pa3peniaTb KOH(PIUKTHI

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
00pa3oBaTeJIbLHON MPOrPaMMbl OCHOBHOT'O 00111€er0 00pa30BaHUs

HCITOJIB30BAaTh U3YYCHHBIC TOHATUA

pa3n4aThb ABJICHUSA IO OIMMMCAHHUIO UX XAPAKTCPHBIX CBOIMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPHUPYIOIINX JAHHOC (l)I/I3I/I‘ICCKO€ SABJICHUC

pacmo3HaBaTh  IpPOSBIEHUE  M3YYEHHBIX  (PU3UUECKUX  SIBICHUA B
OKpY’KalolleM MHUpe, B TOM 4Hcie (U3NYECKUE SIBICHUS B NMPHUPOJE, MPU
9TOM TMEpPEeBOAUTh MPAKTUYECKYI0 3aJady B Yy4eOHYIO, BBIICIATH
CYIIECTBEHHBbIE CBOMCTBA (MpU3HAKN) (PU3MUECKUX SBICHUIN

OTHMCHIBaTh M3YYCHHBIC CBOWCTBA TeNl U (HPU3HUYECKHE SIBJICHUS, WUCIIONB3YS
¢u3nyueckre  BEIWYUHBL, TPU  ONUCAHWUM  TPABWIBHO  TPAKTOBATh
(u3MYECKUi CMBICIT HCIIONb3YyEMbIX BEIMYUH, O003HAUECHHUS U E€AMHUIIBI
(u3MYeCKUX BEJIMYMH, HAXOOUTh (OPMYINbI, CBSA3BIBAIOIINE JAaHHYIO
(Gu3NyYecKyl0 BEIWYMHY C JAPYTMMH BEJIHMYMHAMHU, CTPOUTH Tpaduku
M3YYECHHBIX 3aBUCHMOCTEHN (PU3NUECKUX BETUYHUH

XapaKTepu30BaTh CBONCTBA TeJ, (QU3NYECKHUE SBICHUS M IPOLECCHI,
WCIOJNb3Ysl W3Y4YEHHbIE 3aKOHBl, TIpU ATOM JaBaThb  CJIOBECHYIO
(opMyIMPOBKY 3aKOHA U 3aIIUCHIBATh €0 MAaTEMaTHYECKOE BbIPA)KEHUE

OOBSICHATh (PU3MUECKUE TPOIECCHl M CBOMCTBAa TEN, B TOM YHCIE U B

KOHTEKCTE CUTyallMi MPaKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
MIPUYHMHHO-CIIEACTBEHHBIE CBSA3HU, CTPOUTH O0BsICHEHNE U3 2 — 3 JIOTHYECKUX



1.7

1.8

1.9

1.10

1.11

1.12

1.13

1.14

1.15

maros € IIOMOIIBRO 2 -3 HU3Yy4YCHHBIX CBOMCTBaA (1)I/ISI/I‘I€CKI/IX HBHeHHﬁ,
(I)I/ISI/I‘-ICCKI/IX 3aKOHa HUJIK 3aKOHOMCEPHOCTHU

pemaTh pacu€THble 3amayd (omuparolmecs Ha cucremMy u3 2 — 3
ypaBHEHUH), UCTIOJB3ys 3aKOHBI U (DOpPMYIIbI, CBsA3BIBaIONMEe (hu3udecKkue
BEJIMUMHBI: HAa OCHOBE aHall3a YCIOBHS 3a/laddl 3alKChIBaTh KpPaTKOE
YCJIOBHE, BBISBIISTH HEIOCTAIONIME WIM W30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U ()OPMYJIbI, HEOOXOIUMBIE JUIS PELICHUs, MPOBOJUTH PACUETHI U
OLCHUBATH PCATUCTUIHOCTD MMOJIY4YCHHOT'O 3HAYCHUA (bHSI/IqCCKOﬁ
BCIIMYUHBI

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MpPH MOMOIIU
(U3MYECKUX METOOB, HCIIONIb3Yysd ONMUCAHHE WCCISAOBAHUSA, BBIICTAThH
MpOBEpPSIEMOE  TPEANOJOKEHHUE, OLEHUBATh MPABUIBHOCTh  IMOPSIKA
MPOBEACHUS  UCCJIEJOBAHMS, JIeJaTh  BBIBOJbBI,  HMHTEPIPETHUPOBATH
pe3yabTaThl HAOIIOIEHUN U OTIBITOB

MPOBOJIUTH OMBITHI IO HAOIOACHUIO (PU3UUCCKUX SBICHHUN WA (U3NICCKUX
CBOWCTB TeJI: CaMOCTOSITEIILHO COOMpAaTh YCTaHOBKY W3 H30BITOYHOTO
Habopa 0O0OpYyJOBaHMS, OIHUCHIBATH XOJl OMbITA W €ro pPe3yJabTaThl,
(hopmynupoBaTh BHIBOIBI

MPOBOANTH HPU HEOOXOIMMOCTH CEPHIO TPSMBIX HW3MEPEHHH, ONpenemnss
cpeaHee 3HayeHHWE u3MepseMoil BenudyuHbl ((POKycHOe paccTosHHE
cobuparomieil  JMH3bI), OOOCHOBBIBaTH BBIOOp cHoco0a HM3MEpEeHHs
(u3mMepuTEIHLHOTO NMpUdOpa)

MPOBOAUTHh  HUCCIIEIOBAHHE 3aBHUCUMOCTEH (M3MUECKUX BEJIUYHH C
UCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUM: IUJIAHUPOBaTh HCCIEIOBAHUE,
CaMOCTOSITENILHO ~ COOHMpaTh  YCTAHOBKY, (DUKCHpOBaTh  PE3yJIbTAThl
MOJIYYCHHOW 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH B BHUAC TaOIUIHU
rpaduKoB, JeNaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIICIOBAHUS

OPOBOJUTh KOCBEHHbIE H3MEPEHUs (PU3MUECKUX BEIMYHMH: IUIAHUPOBAThH
U3MEpPEHUs,, cOoOMpaTh HKCHEPUMEHTAIbHYI0 YCTAHOBKY U BBINOJIHATH
U3MEPEHUs, CIeAys IPENIOKCHHOW HWHCTPYKLMHM, BBIYMCIIATH 3HAYCHHE
BEJINYMHBI Y AHAIIM3UPOBATH MOJYYECHHBIEC PE3YNIBTATH C YYETOM 3alaHHON
MIOTPELIHOCTH U3MEPEHUN

COOJTI01aTh MpaBUJIa TEXHUKKA OE30MacCHOCTH MpU paboTe ¢ J1abopaToOpHBIM
o0opymoBaHueM

pa3nuyaTh OCHOBHBIE TPU3HAKK H3YYCHHBIX (U3UYECKUX MOJICICH:
MaTepuajbHas TOYKa, aOCOIIOTHO TBEPJOE TEN0, TOYEUHBIH HMCTOYHHMK
CBETa, JIy4, TOHKas JINH3a, JIJaHETapHasi MOJEIb aToMa, HYKJIOHHAsE MOJIENb
aTOMHOTO si1pa

XapakTEepPU30BaTh MPUHIMIBI  JEHCTBUS  U3YYCHHBIX TNPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOPOM HA WX OMMCAHMS, UCIIOJB3YS 3HAHUS O
CBOMCTBax  (DM3MYECKUX  SBICHUA ©  HEOOXOoauMble  (U3HYECKHUE
3aKOHOMEPHOCTH



1.16

1.17

1.18

1.19

MCTIONIb30BAaTh CXEMBI U CXEMaTHYHbIE PHCYHKH H3YYEHHBIX TEXHHYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTHUECKUX MPOLIECCOB MPHU
peuieHnr  y4eOHO-IPaKTUYECKUX  3aJad, ONTHYECKHE CXEMBl  JUIs
HOCTPOCHHUS N300PAKEHHI B TUNIOCKOM 3€pKajie ¥ COOMpAIONIei JTHH3e
OPUBOIUTH  NpUMEpbl  (HAXOAWTh  HMHGOpMAIMIO O  MpPHUMEpax)
NPaKTHYECKOTO HCHOJIb30BaHMUSA (U3NYECKUX 3HAHWH B MOBCEIHEBHOM
KHU3HM Ui oOecrieyeHus 0e30MacHOCTH MpU OOpalleHuu ¢ mpubopamu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3A0POBBS M COOIIOICHHS HOPM
9KOJIOTUYECKOTO MOBEICHHS B OKPYKAIOLIEH cpene

OCYILLIECTBIIATh IMOMCK HH(POpPMALUU (PU3HMUECKOTO COAEpPXKAHUSA B CETH
WnTepHer, caMoCTOATENbHO (HOpMYNIUpPYsl HMOUCKOBBIM 3aIpoC, HAXOAUTh
IYTH ONpEIeNCHHsI TOCTOBEPHOCTH TOJIyYeHHONH HH(OpMAlMu Ha OCHOBE
UMEIOIUXCS 3HAHUN U JONOJHUTENIBHBIX HCTOYHUKOB

UCIIOJB30BaTh MPH BBIMIOJHEHUH Y4E€OHBIX 33JIaHUN HAYYHO-TOMYJISIPHYIO
auTepaTypy (pusmdeckoro coaepikaHus, CIpaBOYHbIE MaTEPHAIIbI, PECYPCHI
cetu MHTepHeT; BiIageTh NpUEMAMU  KOHCIIEKTUPOBAHUS — TEKCTA,
npeoOpa3oBaHus WH(OOPMAIIUY U3 OJTHON 3HAKOBOU CUCTEMBI B IPYTYIO

1.20

1.21

CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE
vH(pOpMANMM W3 HECKOJbKHMX HWCTOYHHKOB (U3HUECKOTO COJEPIKAHMS,
nyOIMYHO TPECTaBIATh PE3YNbTaThl MPOSKTHOW WIIM UCCIIEI0BATENBCKON
JEATEIIbBHOCTH, IPY 3TOM IPaMOTHO MCIIOJIb30BaTh U3YUEHHbIN MOHATUNHBIN
anmapar HM3y4yaeMoro pasiena (U3MKA U CONPOBOXKIATH BBICTYILIICHHE
npe3eHTanuei ¢ yu€ToM 0cOOEHHOCTEH ayJUTOPUN CBEPCTHUKOB

OpU BBINOJHEHUM YYEOHBIX TNPOEKTOB U MCCIEIOBAHUN (PU3MUECKUX
IPOIECCOB paCTpeAeNsaTh OO0s3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMU 3aa4aMH, CICIUTh 3a BBIIIOJIHCHUEM IUIAHA JEUCTBUU U
KOPPEKTHPOBATh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJL B
JEeATEIbHOCTh TPYIIBI, BBICTPANBATh KOMMYHHKAaTUBHOE B3aMMOJICHCTBHE,
IPOSIBJISIS TOTOBHOCTD Pa3pemaTh KOH(IMKTHI




HPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KIIACC

Konx Konx
pa3aesia  3jieMeHTa
®U3UKA U EE POJIb B ITIO3ZHAHUU OKPYIXAIOIIETO MUPA

®usuka — Hayka o npupoge. SBieHus npupoasl. Ouznueckue

IIpoBepsiemble 371€eMEHTHI COAePKAHUA

1.1 SIBJICHUS: MEXaHUYeCKHUeE, TEILIOBLIC, ANEKTPUYECKUE,
MarHuTHBIC, CBETOBBIC, 3ByKOBBIC

@Ousnyeckne BenW4HMHBL I3MepeHue (U3NUECKUX BETHYHH.
1.2 dusnyeckue npuOOpBHI. [TorpemHocts U3MEpEHUH.
MesxayHapoHasi CHCTeMa €IMHHUIL

EcrecTBeHHOHAay4YHBIH ~ METOJ  TNO3HAHUSA: HaOJII0IEHHE,
1 13 MOCTAaHOBKAa HAYYHOTO BOMPOCA, BBIABMKCHHE THIIOTE3,
' HKCIIEPUMEHT o MIPOBEpPKE TUIIOTE3, 00BsICHEHHE

Ha6n}oz[aeM0r0 SABJICHUA

1.4 Onucanne pU3NYECKUX SBJICHUN C TIOMOIIBIO MOIeTIeH

[IpakTudyeckne paboOTHI:

H#HPar##113mepenne paccTOSIHUM.

H##HPar#H#13mepenne o0bEMa KUIKOCTH U TBEPJIOTO TeEa.
#H##Par###OnpeneneHue pa3sMepoB MaJIbIX Tell.
H#HtPar#t#3mepenne TEMIIepaTypbl pu IIOMOIIH

1.5

KUJKOCTHOTO TEPMOMETpPA U JaTUHKa TeMIIepPaTyphl
ITEPBOHAYAJIbHBIE CBEJJEHM I O CTPOEHUU BEILIECTBA

H##Par#H#CTpoeHre BellecTBAa: aTOMbl W MOJIEKYJBI, HX
2.1 pazmepbl. ONBITBI, TOKa3bIBAIOLIME AMCKPETHOE CTPOCHUE
BEILIECTBA

#iHPar#H#]IBrxenne vactunl BemiectBa. CBS3b  CKOPOCTH

2.2 JBIDKCHUS YacTHI[ C TeMIlepaTypoil. BpoyHOBCcKkoe aBMKeHUE,
muddy3us
2 53 B3anmoneiicTBUe YacTUI] BELIECTBA: IPUTHKEHUE U
' OTTaJIKUBAaHUE

HiHtPar## ArperaTHple COCTOSIHMSI BEILECTBA: CTPOCHME Ia30B,
KUAKOCTEH M TBEPABIX (KpUCTAUIMYECKUX) Ted. B3zaumocBszb

2.4
MEXKJTy CBOMCTBAMU BEIIECTB B PAa3HBIX arperaTHBIX COCTOSTHHUSIX
U MX aTOMHO-MOJICKYJIIPHBIM CTPOSHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

2.6 [IpakTuueckue paboOThI:




###Par###Onenka auaMeTpa aToMa METOAOM psioB  (C
UCTIONB30BaHuEM (oTorpaduii).

HHHPar###O0NBITEL 10 HAOJIOJEHUIO TEIUIOBOIO PaCIIMPEHUs
ra3os.

HHPar#H##ONBITEL 0 OOHapyXEHUIO  JCHCTBUSL  CHII
MOJIEKYJISIPHOTO MPUTSKEHUS

JIBIDKEHHME U B3AUMOJIEVICTBUE TEJI

3.1

3.2

Mexannueckoe ABWKEHHE. PaBHOMEpHOE M HEPaBHOMEPHOE
JBHKCHUE

H#iHtPar#H#Cropoctb. CpeqHssi CKOpOCTh MPU HEPAaBHOMEPHOM
JIBUKEHUH. Pacy€r myT v BpeMEeHH JBUKEHUS

3.3

SIBnenue uHepuuu. 3akoH MHEpLUMH. B3aumopeiicTBue Ten Kak
IIPUYMHA U3MEHEHHUSI CKOPOCTHU JIBMKEHHMS Tell. Macca Kak Mepa
WHEPTHOCTH TeJIa

3.4

3.5

#H#Par### lmotaocts  BemectBa. CBsA3b  IUIOTHOCTH  C
KOJJMYECTBOM MOJIEKYJ B €IMHUIIE 00BhEMA BEIIECTBA

Cuta KaK XapakTepUCTUKA B3aUMOJICUCTBUS Tel

3.6

Cuna ynpyroctu u 3akoH I'yka. Mi3MepeHue cuiibl ¢ OMOLIBIO
JUHaMOMeTpa

3.7

#H#Par###sIsnnenue TaroreHus U cwia TsDKecTH. Cuiia TSKeCTH
Ha IpyTuX Iianerax. Bec tena. HeBecomocTh

3.8

3.9

3.10

3.11

3.12

Cuna tpenus. TpeHue ckoiabXeHUs U TpeHHUE NOKos. TpeHue B
IIPUPOJE U TEXHUKE

HiPar###CnoxeHne cui, HalpaBIEHHBIX IO OJHOW IPSAMOIA.
PaBHOElicTBYIOIIASA CHIT

[IpakTuueckue paboThI:

Omnpenenenne CKOPOCTH PaBHOMEPHOTO NBIKEHUS (IIapuKa B
AKHUJIKOCTH, MOJIETH AJIEKTPUUECKOTO aBTOMOOWIIS M TaK Jajiee).
OmnpeneneHue cpefHell CKOPOCTH CKOJIbKEHHMS Opycka Win
HIapuKa M0 HAKJIOHHOW IIocKocTU. OmpeneneHue IIOTHOCTU
TBEpAOro tena. ONBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH
pacTspkeHus (1edopMaIui) Mpy>KUHBI OT MPHIIOKEHHON CHITBL.
OneIThl, JEMOHCTPUPYIOIIME 3aBUCHMOCTb CHJIBI TPEHUS
CKOJIbKEHHUSI OT Beca Tejla U XapakTepa COIMNPHUKACAIOIINXCS
MMOBEPXHOCTEM

®usnuecKkue SBICHUS B IPUPOAE: MPUMEPHI JIBUXKCHHUS C
pPa3INYHBIMM CKOpPOCTSIMM B JKMBOM M HEXHUBOH IpPUPOJE,
JICHCTBHE CHJIBI TPEHUS B IIPUPOJIE U TEXHUKE

Texnudeckue YCTpOﬁCTBaI AUHAMOMCTP, HOAUIUITHUKN

JIABJIEHUE TBEPJIBIX TEJI, )KUJKOCTEHN 1 T'A30B

4.1

Hasnenne TBEpAoro Tenma. CrnocoObl  yMEHbIIEHHS U



4.2

YBCIIMYCHUA OaBJIICHUS

JlaBnenue ra3a. 3aBUCUMOCTH JIaBJICHHMsI raza OT OO0BEMA,
TeMIIepaTypsl

4.3

Hepe;[aqa JaBJICHUA TBépILBIMI/I TCJIaMU, X KUJKOCTAMHU U Ira3daMu.
3akoH Ilackans. [IHeBMaTHYeCKHE MalIUHbI

4.4

3aBUCUMOCTD aBJIEHUS SKHIKOCTH OT TJTyOUHBI.
I'mnpocratnueckuit  mapagokc. CooOmarmmmuecss  COCYIbI.
lMunpaBnuueckre MEXaHU3MbI

4.5

4.6

4.7

Atmochepa 3emuin u atmocdepHoe naBiaeHue. I[IpuunHBI
CyIIECTBOBaHUS  BO3AyIIHOW  obGomouku  3emum.  OnbiT
Toppuuennu. 3aBUCHMOCTh aTMOC(EPHOTO JaBIEHUS  OT
BBICOTBI HaJ] YDOBHEM MOPsI

N3mepenne  armocdepHoro  maBieHus.  llpuboper s
U3MepeHus aTMOCc(epHOTo 1aBICHUS

JlelicTBME XUIKOCTM M Tra3a Ha IMOrPYKEHHOE B HUX TEJNO.
BrirankuBaroias (apxumeioBa) cuia. 3akoH Apxumena

4.8

4.9

4.10

411

[LnaBanue ten. Bo3ayxornaBanue

[IpakTuueckue paboOThI:

HccrnenoBanme 3aBHCHMOCTH Beca Tela B Boje OT 00BEMa
MOTPYKEHHOM B KUAKOCTh dacTu Tena. OnpeneneHue
BBITAJIKUBAIOIIECH CHJIBI, IEHCTBYIOLIEH Ha TEJIO, MOTrPYKEHHOE
B KHUAKOCTb. [IpoBepKka HE3aBUCHMOCTH BBITAIIKUBAIOLIEH CHUIIBI,
JENCTBYIOIIEH HA TEJIO B JKMJIKOCTH, OT Macchl Tena. OmbIThI,
JEMOHCTPUPYIOIUE 3aBUCUMOCTb  BBITAJIKUBAIOLICH  CHIIBL,
JIeMCTBYIOIEH Ha TeJIO B KHUJIKOCTH, OT 00BbEMa MOTPYKEHHON B
JKUJKOCTh 4YacTM Tejla W OT IUIOTHOCTH  KUIKOCTH.
KonctpynpoBanue apeoMmerpa WIH KOHCTPYHPOBAHUE JIOJKH U
onpezeseHue e€ rpy30no bEMHOCTH

Ousnueckue SBICHUS B MPHUPOJE: BIMIHHE aTMOC(EpPHOTro
JTaBJICHUS Ha )KMBOW OpraHM3M, IJIJaBaHUE PbIO

TexHuueckue YCTPOMCTBA: coo0Iaromuecs COCY[IBL,
YCTPOMCTBO BOJONPOBOJIA, I'MIAPABIMUYECKUN NIPECC, MAHOMETD,
06apoMeTp, BHICOTOMED, MOPIIHEBOM HACOC, APEOMETP

PABOTA, MOIIIHOCTD, SHEPT'UA

5.1 Mexanunueckasi pabota

5.2 MexaHnuyeckast MOIIHOCTb

53 [IpocThie MeXaHW3MBI: pbIYar, OJIOK, HAaKJIOHHAs IJIOCKOCTb.
' IpaBusio paBHOBECHS phluara

54 [TpumeHeHne npaBuia paBHOBECHUS pblyara K 0JI0Ky

55 «3onotoe mnpaBuwio» MexaHuku. KoadduuueHnt mnonesHoro

JEUCTBUS MEXaHH3MOB. HpOCTHe MCXaHU3MbI B 6LITy n




TCXHHUKC

5.6 [ToTennmanpHas SHEPTUH TeJIa, OTHATOTO HaJ 3eMIIEN
5.7 Kunerndeckast sHEprus
58 [Tomnast MexaHWYeckas OdSHEpPrus. 3aKOH MW3MCHEHHS U
' COXpaHEHHUS MEXaHUUYECKOH SHepTUn
[IpakTudeckue paboOTHI:
#H#Par###Omnpenenenue  pabOTBl  CWJIBI  TPEHUS — MpH
59 paBHOMEpPHOM  JBIDKCHHMM  Tella 10  TOPHU3OHTAIBHOU
' noBepxHocTu. MccrienoBaHue yclOBUM paBHOBECHS phlyara.
N3mepenne KIIJI HakioHHOW IUIOCKOCTH. M3ydeHuwe 3akoHa
COXpaHEHHUS MEXaHUUYECKOM dHepTUu
5.10 ®u3HUeCcKUe SIBICHUS B IPUPOJIE: PbIYAr B TEJIEC YEIOBEKA
Texuuueckue YCTpOMCTBA: phlyar, MOJBY>KHBIN u
5.11 HETMOJBMKHBIA ~ OJIOKM, HAKJIOHHAs TUIOCKOCTh, IPOCTHIC

MEXaHU3MBI B OBITY

8 KUIACC

Kon Kon
pa3iena  3JieMeHTa

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUS

TEIUUIOBBIE ABJIEHUA

6.1

6.2

6.3

6.4
6.5

6.6

6.7

6.8

6.9

6.10

OcHOBHbBIE TIOJIOKEHUSI MOJIEKYJISAPHO-KMHETUYECKON Teopuu
CTpoeHHus BelecTBa. Macca U pasmepsl MoseKysl. OTMbITHI,
MIO/ITBEP K IAOIIME OCHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKON TEOPUHU

Mopenu TBEPAOTO, >KUAKOTO W Ta3000pa3HOTO COCTOSTHUM
BemecTBa. Kpucrannuyeckue u amopdHeie Tena

OOBbsicHEeHHE CBOWCTB Ta30B, XKUAKOCTEW M TBEPIBIX TeNl Ha
OCHOBE IOJIOKEHUIN MOJIEKYISIPHOKMHETUHYECKON TEOPUHU

CMmaunBaHue U KalWJUIAPHBIC SIBJICHUSA
TemnoBoe pacInpeHue U CKaTuc

Temnepatypa. CBsi3p TeMIiepaTypbl €O CKOPOCTBIO TEIJIOBOI'O
JIBYDKEHUST YaCTHUI]

Buytpennsas osHeprus. CnocoObl H3MEHEHHMs BHYTpEHHEH
SHEpIUu: Terjionepeaaya U CoBepiieHue padboThbl

BI/I)II)I TCILIONCPCaAaAYn: TCILIOMPOBOJHOCTD, KOHBCKIIHMA,
H3JIYUYCHHUC

KonnuecTBo TEIIOTHL. YV nenbHas TEII0EMKOCTh BEIIECTBA

Termm000MeH M TEMJIOBOE paBHOBECHE. YPaBHCHHE TEILUIOBOTO
OaylaHca



6.11

6.12

6.13

[InaBneHnne W OTBepJeBaHUWE KPUCTAIIMYECKHX BELIECTB.
VY nenbHas TeioTa MIaBIeHUS

[TapooOpazoBanue u kouaeHcanus. Mcnapenuwe. Kunenwue.
VY nenbHas TemIoTa mapooOpa3oBaHUsI. 3aBHCUMOCTH
TEMIEPaTypbl KUTIEHHUS OT aTMOC(HEPHOTO JaBICHUS

BnaxnocTs BO31yxa

6.14

6.15

6.16

9Hepl"I/IH TOIIJIMBA. y,Z[CJ'IBHaH TCIJIOTA CropaHusd

[Ipunuuner pabotel TemnoBbix nasurateneit KIIJ| Temmosoro
nsurarens. TeruloBele ABUraTeNld M 3alUuTa OKpYXKarollew
Cpensl

3aKOH COXpaHEHUs U IPEBPALLEHUS HSHEPrUM B TEIUIOBBIX
mpoueccax

6.17

6.18

6.19

[IpakTuueckue pabOTHI:

#HHPar##H#ONBITEL MO0 OOHApYXKEHHIO  JIEHCTBHS — CHII
MOJICKYJIIPHOTO TIPUTSIKEHUSI.

H###Par###OnbITH 10 BBIPALMBAHUIO KPUCTAJJIOB MTOBAapEHHOMN
COJI WJTU caxapa.

H#H#HPar###O0nBITEI IO HAOIIOICHUIO TEIUIOBOTO PACIIUPEHUS
ra3oB, )KUJAKOCTEH U TBEPBIX TEI.

#H##Par###OnpeneneHue  naBleHWs BO3Ayxa B OayuloHE
HITIpUIIA.

H#A##Par###OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JTaBJICHUS
BO3/lyXa OT €ro 00bEMa U HATPEBAHUS WIH OXJIAXKICHUSI.
###Par###1[poBepka runore3bl JIMHEHHOW 3aBUCUMOCTH JUIMHBI
CTONOMKA KHUAKOCTH B TEPMOMETPHUYECKON TpyOKe oOT
TEeMIIepaTyphl.

#H##Par###HabmoneHre N3MEHEHHsI BHYTPEHHEH SHEPTUM Tela
B pe3yJbTaTe Teronepeaadyn u paboThl BHEITHUX CHIL
#H#Par###cciienosanue SIBJICHUS TEIUIO0OOMEHA npu
CMEILIMBAHUH XOJIOJIHOW U rOpSYEN BOJBI.
#H##Par###OnpeneneHne KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO
BOJAOW TIpU TEIUIOOOMEHE ¢ HarpeTbiM METAUTHYECKUM
TATUHAPOM.

#H##Par###OnpeneneHue yeapHON TETUIOEMKOCTH BEIIECTBA.
#H##Par###lccnenoBanue mpolecca UCIIapeHus.
#H##Par###OnpeneneHue OTHOCUTEILHON BIQKHOCTH BO3/IyXa.
H###Par###Onpenenenue yaenbHON TEIIOTHI IUIABIEHUS JIbJa.

dusnveckue SBICHUS B IPUPOJIC: MOBEPXHOCTHOE HATSDKEHUE U
KalWUIIPHBIC SIBJICHUS B TPHUPOJIE, KPUCTAIUIBI B TPHUPOJE,
nznydenue CoinHIA, 3aMep3aHHe BOJAOEMOB, MOPCKHE OpH3BI;
o0Opa3oBaHH€e POChI, TyMaHa, HHesl, CHera.

Texanueckue YCTPOMCTBA: KaluJUIsApBI, [IpUMEPBHI
HCIIOJIb30BAaHUsI KPUCTAJUIOB, KHIKOCTHBIA TEPMOMETP, JAaTYUK



TeMIepaTypbl,  TE€PMOC, CHUCT€Ma  OTOIJIEHHS  JOMOB,
TMUTPOMETPBI, TICUXpPOMETp, TMapoBas TypOWHa, JBUTATENb
BHYTPEHHEI0 CTOpPaHMUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE SABJIEHUSA

7.1 Dnektpusaiys Tei. [[Ba posa aIeKTpUUecKuX 3apsiioB
BzaumoneiictBue  3apsokeHHbIX — Ted.  3akoH  Kynona
7.2 (3aBUCUMOCTb CHJIBI B3aUMOJCHCTBHS 3apsHKEHHBIX Tl OT
BEJIMYUHBI 3aPsII0B U PACCTOSIHUS MEXKAY TEIaMu)
Dnextpuueckoe nosne. Hanpsok€HHOCTD ANEKTPUYECKOTO TOJIA.
7.3 [IpuHnun ~ cymeprno3Wmuu  SJEKTPUYECKHX  Toyied  (Ha
KaueCTBEHHOM YpPOBHE)
Hocurenn ANEKTPUUECKUX 3apsAI0B. DneMeHTapHBIN
7.4 anekTpudeckuii 3apsin. Crpoenue artoma. IlpoBoaHuku u
TUDIIEKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiaa
76 DIIEKTPUYECKHI TOK. YcnoBust CYIIECTBOBAHUSA
' ANEKTPUYECKOro TOKa. MICTOYHHKN MOCTOSTHHOTO TOKa
77 JIeHCTBUSA DJIEKTPUYECKOTO TOKa (TETUIOBOE, XHWMHUYECKOE,
' MarHMTHOE). DJIEKTPUUECKUN TOK B )KMJIKOCTSIX U ra3ax
7.8 Dnektpuyeckas 1enb. Cuia Toka. DIeKTPUUECKOE HaIPsKEHUE
79 ConpoTHBiieHHE TPOBOJHHUKA. YIEJIbHOE CONPOTHBIICHHE
' BEIIeCTBA
7.10 3akon OMa it yyacTka Lenu
7.11 [TocnenoBarenbHOE U apaieIbHOE COSIMHEHUE MPOBOIHUKOB
712 PaGota m MOMIHOCTH 3JEKTPUYECKOTO TOKA. 3akoH Jxoyms —
' Jlenna
713 DNeKTpUUYECKUe LEMU U MOTPEOUTENU AIIEKTPUIECKONW SHEPTrun
' B ObITy. KOpoTkoe 3ambikaHue
714 [locTostHHBIE ~ MarHuThl.  B3ammopnelcTBHE  TOCTOSHHBIX
' MAarHUTOB
715 MarnutHoe nosie. MarguTHoe 1nojie 3eMJId U €ro 3HadeHue Ui
' KU3HH Ha 3emiie
716 OneiT Opcrena. MarHuTHoe TOJi€ AJIEKTPUUYECKOTO TOKa.
' [IpuMeHeHne 37eKTPOMarHiTOB B TEXHUKE
JlelicTBU€ MAarHMUTHOrO TIOJSI Ha TMPOBOJHUK C TOKOM.
717 DneKTpoABUTaTeNb  IMOCTOSHHOTO  ToKa.  Vcmonb3oBaHue
' AJIEKTPOJIBUraTeNell B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCIIOpTe
718 OneiTel @apaness. SIBiaeHHE HIEKTPOMArHUTHOW WHAYKIIHU.
' I[Tpasuio Jlenna
7.19 Onektporereparop. CrmocoObl TOMYyYEeHHUS]  DIEKTPHUIECKOM



7.20

7.21

7.22

SHEpPIruu. DJEKTPOCTAaHIMKM Ha BO300HOBISAEMBIX HCTOYHHKAX
SHEPTUu

[IpakTiueckue padbOTHI:

OnpIThl 10 HAOTIOAEHUIO 3JIEKTPU3ALUU Tell HHAYKLIUEH U Mpu
CONIPUKOCHOBEHHH.

HccnenoBanue nelcTBUS AIEKTPUUYECKOTO OIS HA MPOBOIHUKH
U TUDJIEKTPUKH.

COopka u nmpoBepka pabOTHI MEKTPHUECKOHN IETTH MTOCTOSTHHOTO
TOKa.

W3mepenue u perympoBaHHue CUIIbI TOKA.

W3mepenue u perynupoBaHue HaNPSHKEHUS.

HccnenoBanne 3aBUCHMOCTH CHUJIBI TOKa, HAYIIETO dYepes
PE3UCTOP, OT COMPOTUBIEHUS PE3UCTOpa W HANpsHKEHUS Ha
pe3ucrope.

OnepIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh 3JIEKTPHUYECKOIO
COIIPOTHBIICHUS] TMPOBOJAHMKA OT €ro JUIMHBL, IUIOLIAAU
MIONIEPEYHOr0 CEUYEHHUs U MaTepuana.

[IpoBepka MpaBHIIa CIIOKEHUSA HaIpsKeHUH npu
MOCJIEZIOBATEILHOM COEIUHEHHH ABYX pe3uctopoB. [IpoBepka
mpaBWwiia JUisl CHJIbl TOKAa MpU MNapajulelbHOM COEIUHEHHH
pesuctopoB. OrmpeneneHue pabOThl AJIEKTPUUECKOTO TOKa,
uaymero  yepes  pesuctop.  OmpenereHue  MOIIHOCTHU
JNEKTPUYECKOTO  TOKA,  BBIACIAEMONM  HAa  PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CHJIbI TOKa, HAYIIETO dYepes
JaMIIOYKy, OT HampsbkeHuss Ha Hel. Omnpenenenne KIIJ{
HarpeBatens. VccienoBaHMe MAarHUTHOTO —B3aWMOJAEWUCTBUS
MOCTOSIHHBIX ~ MarHUTOB.  VI3yuyeHWe  MarHMTHOTO  IOJIA
MOCTOSIHHBIX MAarHUTOB MpPH UX OOBEAMHEHUU W Pa3ieliCHUU.
HccnenoBanme nelcTBUS IEKTPUYECKOTO TOKA Ha MarHUTHYIO
cTpenKy. OIBITBI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHIIBI
B3aMMOJICHCTBUS KaTyIIKM C TOKOM UM MarHuTa OT CHUJIbl TOKa U
HalpaBJI€HUs TOKa B  Karymke. I3ydenue  nencrBus
MarHMTHOTO I0JI Ha MPOBOJHUK ¢ TokoM. KoHcTpynpoBanue u
n3ydeHue paboTel anektponsuratens. W3mepenwme  KIIJ
AJIEKTPO/IBUTaTEIbHON YCTaHOBKH. OINBITHI 110 HCCIIEI0BAHUIO
SBJIEHUSI  DJIGKTPOMArHUTHOW  MHIYKIUH:  HCCIIEJOBaHUE
M3MEHEHMUI 3HAYeHUS U HalpaBJICHUs MHYKIIMOHHOTO TOKa

@usnueckue sBICHUS B IPUPOJEC: JJIEKTPUUYECKUE SIBJIICHUS B
atMocepe, 3JIEKTPUUECTBO >KUBBIX OpPraHU3MOB, MAarHUTHOE
noje 3eMiM, Jpeid MonrocoB, poib MAarHUTHOTO MOJS IS
YKU3HM Ha 3eMJie, OJISIPHOE CUSTHUE

TexHuueckue  yCTpOMCTBA: 3JIEKTPOCKOII, aMIIepMeTp,
BOJIBTMETP, PpEOCTaT, CUYETYUK DJIEKTPUYECKONM DHEPTUH,



3JIEKTPOOCBETUTEIbHBIE npuoopBl, HarpeBaTelbHbIe
AJIEKTPOIPUOOPHI (mpumepsr), ANEKTPUYECKHE
NIPEJOXPAaHUTENH, 3JIEKTPOMArHur, JIEKTPOABHUraTENb
MIOCTOSIHHOT'O TOKA, FTEHEPATOP MOCTOSHHOTO TOKa

9 KJIACC
Kon
Konx anementa IIpoBepsiembie 271EMEHTBI COAEPIKAHUS
pasnena
MEXAHUWYECKUE ABJIEHUA
8.1 Mexanndeckoe nBWKeHHe. MarepuanbHas Touka. Cucrema
' oTcuéra
8.2 OTHOCHTEIBHOCTh MEXaHUYECKOTO JIBM)KCHUS
8.3 PaBHOMEpHOE NPAMOJIMHENHOE IBUKCHHE
8.4 HepaBHomepHoe mnpsimonuHeiiHoe aBwkeHHe. CpenHss W
' MTHOBEHHAsI CKOPOCTb TeJla IPU HEPAaBHOMEPHOM JIBHKECHUH
8.5 YckopeHne. PaBHOYCKOPEHHOE NPSIMOJIMHENHOE IBUKCHHE
8.6 CBobonnoe nagenue. OneiTel ["amunes
PaBHOMepHOEe nBMKeHHE 1O OKpyxkHOCTH. Ilepuox m yacrora
8.7 oOparieHusl. JIuneiinas " yrioBas CKOpOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHNE
8.8 Ilepss1ii 3akoH HproToHA
8.9 Bropoii 3akon HeroToHa
8 8.10 Tperuii 3akoH HeroToHa
8.11 [IpuHIIUT CyNIEPIIO3UITNHN CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHus: cujia TPEHUS CKOJBKEHUS, CUJIa TPEHUs IOKOs,
' JpyTHE BUJBI TPEHHS
8.14 Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TATOTCHHUS. YCKOpEHHE
' CBOOOTHOTO TIAJICHUS
8.15 JBuxenne muaHer Bokpyr Comnua. [lepBas kocMuueckas
' CKOpocTh. HeBecOMOCTD U meperpysKku
8.16 PaBHOBecue matepuanbHON TOUKU. AOCOIIOTHO TBEPOE TEIO
8.17 PaBHOBecue TBEPAOro Tena C 3aKPEIUIEHHOM OCBIO BpAILCHUS.
' MowmeHnT cuisbl. LlenTp TsxecTn
8.18 Nmnynec Tena. MI3mMenenue ummynbca. IMIyibe cuitbl
8.19 3aK0H COXpaHEHUsI UMITYJIbCa
8.20 PeakTuBHOE ABMXKEHUE
8.21 Mexanudeckas paboTa U MOIITHOCTb




8.22

8.23

8.24

PabGora cun TsbkecTH, ynpyroctd, TpeHus. CBsi3b SHEPrUH U
paboThI

[ToTennmanbHast SHEpPTUs Tela, MOAHITOTO HaJ MOBEPXHOCTHIO
3emin

[ToTreHumanbHas YHEPrUs CKATOU NPYKUHBI

8.25
8.26

8.27

8.28

8.29

Kunernueckas sneprus. Teopema 0 KHHETHUECKON SHEPTUU
3aKOH COXpaHEHUsI MEXaHUYECKOM SHEpruun

[TpakTyeckue paboTHI:

Omnpenenenue cpeaHE CKOPOCTH CKOJBXEHHUS OpycKa WIH
JBIDKEHHUS IIapUKa IO HAKIOHHOM muockocTH. Ormpenenenue
YCKOpPEHHsI Tejla TpPU PABHOYCKOPEHHOM JABIDKEHHH  II0
HAaKJIOHHOM TUIOCKOCTH.

HccnenoBanne  3aBUCUMOCTH ~ IYTH OT  BPEMEHH  IIPH
PaBHOYCKOPEHHOM JBMKEHUH 0€3 HadaJbHON CKOPOCTH.
ITpoBepka rUMoOTE3bl: €CIU MPU PAaBHOYCKOPEHHOM JBHMKEHUH
0e3 HayaJbHOW CKOPOCTH IyTH OTHOCSATCA KaK pAJ HEUETHBIX
qyucel, TO  COOTBETCTBYIOIIME  IPOMEXYTKH  BPEMEHH
OJTMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHUS OT CHIIBI
HOpMalibHOTO jaaBieHusa. Ompenenenue xodhduimenta TpeHus
CKOJIb)KEHHUS. Onpenenenue KECTKOCTH HIPY>KHUHBI.
Omnpenenenve paboOThl CHJIBI TPEHHUS TPU PABHOMEPHOM
JBIDKEHUM  Tela [0  TOPU3OHTAJIbHOM  MOBEPXHOCTH.
Onpenenenue paboOThl CHIIBI YIPYTOCTH MpHU MOABEME Ipy3a C
UCIOJIb30BAaHUEM HEMOBMKHOTO U IIOJIBMXKHOTO OJIOKOB

®du3nyeckue SIBJICHUS B npupoac: IMNpuiIrvBbl U  OTJIMBBI,
JABWXKCHUC IIJIAHCT ComHeuHOM CUCTEMBI, pCAKTUBHOC NBHUKCHUEC
JKHUBBIX OPraHu3MOB

TexHudeckue yCTpOMCTBA: CIIMIOMETDP, NAaTYUKH IIOJIOKEHHUS,
PACCTOSIHUS U YCKOPEHMSI, PAKEeThI

MEXAHMWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe  nBukeHue. OCHOBHBIE  XapaKTEPUCTHKHU

91 KoJIeOaHUM: IepHOo/], YacToTa, aMIUIMTY 1A
9.2 MareMaTtnueckuii ¥ NPYXKUHHBIM MasTHUKH. lIpeBpamienue
' SHEPIUu MpH KoJeOaTeIbHOM ABIKECHUH
9.3 3aryxatomue Konedanus. Beinyxnennsie konedanus. Pe3onanc
Mexanndeckne BOJIHBI. CBOICTBA MEXAaHWYECKHX  BOJIH.
9.4 [IpononpHble U MonepeyHble BOJIHBI. J[1MHA BOJHBI U CKOPOCTh
' e€ pacnpocTpaHeHusi. MexaHW4YecKue BOJIHBI B TBEPIAOM TeEJE,
CEMCMMUYECKHE BOJIHBI
9.5 3Byk. [')pomMKkoOCTb 1 BbICOTa 3BYKa. OTpaskeHUE 3ByKa
9.6 Wudpa3Byk u yiabTpa3Byk
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11

9.7

[TpakTyeckue paboTHI:

OmnpeneneHre 4acTOThl U MEpHOAa KoeOaHUH MaTeMaTHYECKOTO
MasTHUKA.OnpeneneHue 4YacToThl M Hepuoja  KoJjeOaHUit
NPYXKMHHOTO MasTHUKA. MccienoBaHue 3aBUCHMOCTH NEPHOJA
Koje0aHuil MOJABEIIEHHOT0 K HUTH TIpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH Iepuojia KoJieOaHUH MPYKUHHOTO
MasiTHUKa OT Macchl Tpy3a. [IpoBepka HE3aBUCUMOCTH MEpHOJa
KoJIeOaHU# Tpy3a, MOABELICHHOT0 K HUTH, OT Macchl Ipy3a U
KECTKOCTH TPYKUHBI. [3MepeHHe YCKOpeHUs CBOOOJHOrO
NaJCHUS

9.8

9.9

®Ousnyeckue SABJICHUA B nmpupoaec: BOCHPHUATUE 3BYKOB
JKUBOTHBIMH, 3CMIJICTPACCHUC, CEUCMUYECCKHE BOJIHBI, YHAaMH,
29X0

TexHuueckue ycTpoicTBa: 3X0JI0T, UCIIOJIb30BAaHUE YIIBTPA3BYKa
B OBITY U TEXHUKE

SJIEKTPOMAT'HUTHOE IT1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

101 ONEeKTpOMarHuTHOe  MoJjie.  OJEKTPOMAarHUTHbIE  BOJIHBI.
' CBoiicTBa 3J1€KTPOMArHUTHBIX BOJIH

10.2 [Ixana 371eKTPOMarHUTHBIX BOJIH

10.3 OnexkTpoMarHuTHas npuposa ceeta. CKopocTh cBera. BoaHoOBbIE
' CBOMCTBA CBETA

[TpakTuyeckue paboOTHI:
10.4 N3yueHne CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C IIOMOUIBIO
MOOWIBHOTO TenedoHa

105 dusnueckue sBICHUS B NpHUpPoOJE: OMOIIOTHYECKOE [EHCTBHE
' BUIMMOTO, YIBTPa(UOIETOBOTO U PEHTTEHOBCKOTO H3ITyUEHHH

10.6 TexHUuUecKue yCTpOMCTBa: UCIOJIb30BAaHUE 3JIEKTPOMArHUTHBIX
' BOJIH JIJI1 COTOBOM CBSI3U

CBETOBBIE SABJIEHU A

111 JIyueBas monens cBera. MIcTOUHMKY CBETa

11.2 [TpsmonuHeitHOE pacpocTpaHeHHe CBETa

11.3 Otpaxenue ceera. Ilnockoe 3epkasno. 3akoH OTpa)KE€HUs CBETA

114 ITpenomnenne cBera. 3akoH mpenomiieHus cBera. lloiHoe
' BHYTpPEHHEE OTpaKCHHUE CBETa

11.5 JInnza. Xop nyyei B JIMH3E

11.6 Onrtuyeckas cucreMa ¢oroarnmnapara, MUKPOCKOIA U TeJIeCKoIa

117 I'maz  kak  onruueckas  cucrema.  baumszopykocth U
' JaIbHO30PKOCTh

118 Pasnoxxenne Oemoro cBera B crnektp. OnbiTel HproToHA.
' CrnoxeHune CrieKTpalibHBIX IBETOB. Jlucnepeus cBera

11.9 [TpakTuyeckue paboOTHI:
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HccnenoBanue 3aBUCUMOCTH yIila OTPa)KEHUS CBETOBOTO JIyda
OT yrJja MajaeHusl.

N3ydeHne xapaKTepUCTHK H300paxKeHHs] MpeaMeTa B IIOCKOM
3epKae.

HccnenoBanre 3aBUCUMOCTH yIJia TIPEIOMIICHHS CBETOBOTO
Jyd4a OT yIJia maJIeHUs] Ha TPAHHILIE «BO3IAYX — CTEKIIO».
[Tonyuenune n300pakeHUIA ¢ TOMOIIBIO COOUpAIOIEH JTUH3HI.
Omnpenenenre (OKYCHOTO pACCTOSHUS U ONTHYECKON CHIIBI
coOuparomen JTUH3HI.

OnBITHI 1O Pa3NOKEHUIO OEJIOT0 CBETa B CIEKTP.

OIBITHI 110 BOCHPHUATHUIO IIBETA IIPECAMCTOB IIPHU UX HaGHIO,HeHI/II/I
yepes BETOBbIE (PUITBTPHI

dusnyeckue sBICHUS B npupoje: 3armeHus ConHua u JIyHsl,

11.10 [[BeTa TeJ, ONTHYeCKHUe sBIeHUs B aTmocdepe (uBeT HeOa,
pedpakuus, paayra, MUPax)
11.11 TexHuyeckue YCTpONCTBA: OYKH, IepUCKom, ¢oToanmnapar,
' ONTUYECKUE CBETOBOIbI
KBAHTOBBIE SABJIEHUA
121 Oneitel Pesepdopna u mutanerapHas Mojeinb atoma. Mojenb
' aroma Bopa
129 HUcnyckanne ©  morjiomeHue cBera  aroMoM.  KBaHTHI.
' JluHeiyateie CrieKTPhI
12.3 PagnoaktuBHOCTH. Anb(a, 6eTa- u ramma-u3nydeHus
124 Crtpoenue atoMHoro siapa. Hykimonnas Moiens aTOMHOTO sifipa.
' HM3oTtorst
125 PannoaktuBHble TipeBparienus. [lepuosa momypacmnana aTOMHBIX
' saep
126 Snepusie peakiuu. 3aKOHBI COXpaHEHHs 3apsSIOBOTO H
' MacCOBOT'O YHCE
12.7 DHeprus CBA3M aTOMHBIX sijiep. CBsA3b MAacChl U SHEPTUU
128 Peakumu cunTe3a u nenenus suep. Mcrounnku sueprun ComHIa
' 1 3BE3]T
12.9 SlnepHas sHepreTuka. J[eicTBUE paJllOaKTUBHBIX U3JIyYEHUW HA
' JKUBBIC OPraHU3MbI
[IpakTiueckue paboThI:
Habunroienue CriTomHbIX U JIMHEHYAThIX CIIEKTPOB M3IIYYECHHUS.
12.10 HccnenoBanue TpPEKOB: U3MEPEHHUE SHEPIMM  YaCTULBIIO
TOpPMO3HOMY TTyTH (110 (hoToTrpadusim).
W3mepenue paaroakTuBHOTO GhoHA
duszuueckue SIBIICHUS B pupoe: €CTECTBEHHBIN
12.11 paaMoaKTUBHBIM (OH, KOCMHUYECKHE JIy4d, pPaJlOaKTHUBHOE

HU3JIYUYCHUC TIPUPOAHBIX MHUHCPAJIOB, JIeHCTBHE PaarOaKTUBHBIX



HSHy‘IeHI/Iﬁ Ha OpraHus3Mm 4C€JI0OBCKa

1212 TexHHUECKHEe YCTPOMCTBA: CIEKTPOCKOI, WHAWBUIYATbHBIN
' J03UMETp, Kamepa Bunbcona



IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon
NpoBepPsieMoOro
TpedoBaHMS

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yabTaTaM 6a30BOro
YPOBHS OCBO€HHsI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl 0CHOBHOTO
o0mero oopazoBanus Ha ocHose ®I'OC

ITonumanue ponu (HU3MKM B HAYYHOM KapTHHE MHUPA; CPOPMHPOBAHHOCTH
0a30BBIX TMPEJCTABICHU O 3aKOHOMEPHOW CBSI3M U I03HABAEMOCTH
SIBJIGHUH  TIpUpPOJBI, O  pOJM  DBKCIepuMeHTa B  (usuke, O
cucreMooOpa3ymomeil ponu (U3UKM B Pa3BUTUM E€CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTWH, 00 3BOIIONUM (PU3NUYECKHX 3HAHUN M UX POJU B
LIEJIOCTHOW €CTECTBEHHOHAYYHOM KapTHMHE MHpa, O BKJIAJE POCCHUMCKHUX U
3apyOeKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKH, OOBSCHEHHE MPOIIECCOB
OKpY’KaloIIero MUpa, pa3BUTHE TEXHUKU U TEXHOJIOTUI

3HaHUS O BHJAX MaTepuH (BEIIECTBO W IIOJI€), O JBIKCHHH KaK CIoco0e
CYILIECTBOBAHMSI MaTepuu, 00 ATOMHO-MOJEKYJISPHOW TEOpUU CTPOCHUS
BEIECTBA, O (DU3MUECKON CYIIHOCTH SIBIIEHUN NPUPOABI (MEXaHHMYECKHX,
TETJIOBBIX, JIEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHE PA3/INYaTh SIBICHUS
M0 ONHCAaHHIO WX XapakTepHBIX CBOICTB W Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIUX JTaHHOE (U3NUECKOE SIBICHUE, YMEHHE paclo3HaBaTh
NPOSIBIIGHUE W3YUCHHBIX (U3NYECKUX SIBICHUHA B OKpPYKAIOIIEM MHUpE,
BBIJIEIISS UX CYILIECTBEHHBIE CBOMCTBA (IPU3HAKU)

Binanenne ocHOBaMM MOHATUHHOTO anmapara U CHMBOJUYECKOIO S3bIKA
(GU3MKM W UCMOJNb30BaHUE MX Ui pelIeHHs Y4eOHBIX 3a/]ay; yMEHHUe
XapaKTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SBICHHSA M TPOILECCHI,
UCTONB3Yys (yHIAMEHTAIbHBIE U SMIIUPUYECKHE 3aKOHBI

YMeHue omuchiBaTh HM3y4eHHBbIE CBOWCTBA Tel U (U3UYECKUE SIBIICHUSA,
WCTIONB3Ys (PU3HUECKUE BETHUNHBI

Brnasenne ocHOBaMH METOOB HAYYHOTO TO3HAHUS C YYETOM COOJIOICHUS
npaBuj 6€30macHOro Tpyaa: HabmoneHne PU3NIECKUX SIBICHUMN:

YMEHHE CaMOCTOSITEIbHO COOUpPATh 3KCIEPUMEHTAILHYIO YCTAaHOBKY W3
JAHHOTO Habopa 000pyAOBaHMS 10 MHCTPYKLUH, OMHUCHIBATh XOJ OIbITA U
3aMUChIBaTh €T0 PE3YNbTAThI, (HOPMYITHPOBATH BHIBOIBI;

MOPOBCACHUC IIPAMBIX W KOCBCHHBIX I/ISMGPCHI/Iﬁ (bHBI/I‘IeCKI/IX BCIIMYUH:
YMEHHE  IUIAHUPOBAaTh  HM3MEPEHHUs,  CAMOCTOSATEIbHO  COOHMpATh
OKCIHCPUMCHTAJIIBHYIO YCTAHOBKY II0 HWHCTPYKIHH, BBIYUCIATH 3HAUCHHUC
BEJINYMHBI Y AHAJIIM3UPOBATH MOJYYECHHBIE PE3YNIBTATH C YUETOM 3a/laHHON
TIOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUIA,

MIPOBE/ICHUE HECIIOKHBIX IKCIEPUMEHTATBHBIX UCCIICIOBaHHIA;
CaMOCTOSITENIFHO COOMPATh 3KCIIEPHUMEHTAIbHYIO YCTAaHOBKY M MPOBOIUTH
HUCCIICAOBAHUEC MO MHCTPYKIHU, NPCACTABIIATH IMOJTYYCHHBIC 3aBUCHUMOCTU



10

11

(I)I/IBI/I‘IGCKI/IX BCINYNMH B BHIAC Ta6J'II/II_[ n l"pa(bI/IKOB, YUUTHIBATD
NOrpeIIHOCTH, ACJIaTh BBIBOABI 11O PE3yJIbTaTaM UCCIICAOBAHUA

[Tonnmanue XapakTepHBIX CBOMCTB (PM3MUECKUX Mojeiel (MarepuaibHas
TOYKa, aOCOIIOTHO TBEPIOE TEJIO, MOJIENN CTPOEHUS Ta3oB, KUAKOCTEH U
TBEPABIX TEJ, IIAHETapHAas MOJEIb aToMa, HYKJIOHHAs MOJEIb aTOMHOIO
A1Ipa) U yMEHUE IPUMEHATh UX 7151 00bsACHEHUS (PU3NYECKHUX MPOLIECCOB

YMmenne o0bACHATh (PU3NIECKHE MPOLECCH U CBOMCTBA TEJ, B TOM YHCIE U
B KOHTEKCTE€ CHUTyallU NPAaKTUKO-OPHUEHTHPOBAHHOIO XapakTepa, B
YaCTHOCTH, BBISBJISATh INPUYUHHO-CIEJACTBEHHbIE CBSI3U U CTPOUTH
OoOBsICHEHHE C OMOPOM Ha H3YYEHHBIE CBOWCTBA (U3UYECKUX SBIICHUH,
(u3nUecKkue 3aKOHbI, 3aKOHOMEPHOCTH U MOJEIH

YMenue pematb pacuéTHble 3a1aun (Ha 6aze 2 — 3 ypaBHEHHMI ), UCTIONb3YS
3aKOHbI U (bOpMy.]'IBI, CBA3BIBAIOIIIHEC (1)I/ISI/I‘I€CKI/IC BCJIIMYHUHBI, B YaCTHOCTH,
3aMuchiBaTh KPaTKOE YCJIOBHE 3aJaud, BBIABISATH HENOCTAIONIME JTaHHBIE,
BbIOMpaTh 3aKOHbI U (GOpPMYNbI, HeoOXOoAMMBIE s €€ peLIeHus,
UCIIOJB30BaTh CHpPAaBOYHBIC IaHHbBIC, MPOBOJUTH PACcU€Thl U OICHHUBATH
PCATUCTUIHOCTL MOJYUCHHOTO 3HAYCHHUA (1)I/I3HLICCKOI>'I BCJIMYMHBI; YMCHHC
ONpeAEATh PA3MEPHOCTh (UINYECKON BEJIWYUHBI, IOJYYEHHOW MpHU
peuieHun 3agayn

YMeHue XxapakTepru30BaTh NPUHIMIBI JEHCTBUS TEXHUYECKUX YCTPOICTB, B
TOM 4YHUCIIe OBITOBBIX NPUOOPOB, M MPOMBIIUICHHBIX TEXHOJIOTUYECKHX
MIPOILIECCOB M0 UX OMHCAHUIO, MCIIONb3Ys 3HAHUS O CBOWCTBAX (PM3NYECKHUX
SBJICHUI 1 HEOOXOMMBIE (PU3HUECKUE 3aKOHOMEPHOCTH

YMeHue HMcmonb30BaTh 3HAHUS O (PU3NYECKUX SBICHUSX B MOBCEIHEBHOMN
KU3HHM I oOecrieueHruss Oe30MacHOCTH TPH OOpAIleHHH C OBITOBBIMH
npubopaMd M TEXHHYECKUMHU YCTPOWCTBAMHU, COXpPAHEHHS 3J0pPOBbS U
COONIOZICHUST HOPM JKOJIOTUYECKOTO TOBEACHHUS B OKPYXKAIOIICH Cpene;
MMOHMMAaHUE HEOOXOJWMOCTH TPUMEHEHHUS JOCTI)KCHHHA (DH3UKH W
TEXHOJIOTHH JTsI PAIMOHATILHOTO MTPUPO/IO0TIOIE30BAHUS

OnbIT mOoMCKa, TpeoOpa3oBaHMs M NPEACTaBICHUs  HH(OpMaIUH
(U3NYECKOTO  CONCpXaHWA C  HCIOJB30BAaHHEM  HH(OpPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTMH; YMEHHE OLIEHMBAaTh JIOCTOBEPHOCTH
MOJY4YeHHOW  MH(pOpMalMM HAa OCHOBE HMCKIOIIMXCSA 3HAHUN W
JOTIOJIHATENBHBIX MCTOYHHMKOB, YMEHHE HCIIOJb30BaTh IIPU BBINOJIHEHUU
yu4eOHBIX 3aJaHUil HAyYHO-TIOMYJSIPHYIO JIUTEpaTtypy  (U3HUECKOro
COJZIEpKaHus, CIIPaBOYHbIE MaTEpHabl, pecypchl ceTh VIHTEpHeT; BianeHue
0a30BbIMM HaBBIKAMM IpeoOpa3oBaHuss WHGPOpPMALUU U3 OJHOW 3HAKOBOM
CHUCTEMBbl B JpPYyryl0; YMEHHE CO3/1aBaTh COOCTBEHHbIC MUCbMEHHBIE H
yCTHBIE COOOIICHUSI HA OCHOBE MH(OPMAIIH U3 HECKOJIBKUX UCTOYHHUKOB



INEPEYEHD 2JIEMEHTOB COAEPXAHUS, ITIPOBEPAEMBIX HA OI'D
11O ®PU3UKE

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Kon
1 MEXAHUWYECKUE SBJIEHUA
11 Mexannueckoe ABmkeHHe. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTETHHOCTD
' JBYKEHUS
PaBHOoMepHOe U HepaBHOMepHOe mABikeHHe. Cpemssist ckopocTs. Dopmyna s
1.2 Berymcnenus cpeaneit ckopoctu: V = S/t
PaBHOMEpHOE MpsSMONMHENHHOE IBHKEHHE. 3aBUCUMOCTh KOOPAMHATHI TeJla OT BPEMEHH
B CJIy4ae paBHOMEPHOTO MPSIMOJIMHEHHOTO ABHKCHHS:
1.3 (1) =x,+vt
I'padukn 3aBUCUMOCTH OT BpEeMEHU [UJIsl TMPOEKIHH CKOPOCTH, MPOEKINH
nepeMeIeHusl, MyTH, KOOPJAMHATHI IPU PABHOMEPHOM MPSMOIMHEHHOM JABHKEHUH
3aBUCHUMOCTh KOOPJAMHATHI Tella OT BPEMEHH B Ccllyyae pPaBHOYCKOPEHHOIO
PSIMOJIMHEMHOTO ABM)KCHUS:
2
-Sx':f:l =1'-|;|: *f—-ﬂ'x * -
-
@opMyITel 711 POCKIMY TIEPEMEIICHHS, TIPOCKIIMA CKOPOCTH M TIPOCKIIMH YCKOPEHUS
[IPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKCHUH:
2
14 S () =0y 1+a, - 2
U_\_(f) =Up, T4, 1,
a.(f)=canst,
UI.‘cL - Ul.'rL =2”ISI
['paduiky 3aBUCUMOCTH OT BPEMEHH Il MPOEKLUU YCKOPEHHS, MPOEKINU CKOPOCTH,
NPOCKIMHA TEePEMEIICHUS, KOOPIUHATHI TIPH PaBHOYCKOPEHHOM TPSMOJIMHEHHOM
JIBUKCHUH
CBobOonnoe mnazaeHue. Dopmyibl, ONUCHIBAIOLIME CBOOOAHOE TMAajJieHHE Tela IO
|5 | BepTaKamM (IBMXEeHHE Tena BHM3 WJIM BBEPX OTHOCHTENIBHO IMOBEPXHOCTH 3E€MIIH).
' ['paduky 3aBUCUMOCTH OT BPEMEHHU JJISl IPOEKLUUHU YCKOPEHUSI, TPOSKIIMA CKOPOCTH U
KOOPJMHATHI PU CBOOOHOM MAJCHUU TeJa M0 BEPTUKAIN
CKopoCTh PaBHOMEPHOI'O ABMKEHHS TeJla IO OKpY>KHOCTH. HanpaBieHne CKopocTH.
1.6  ®opmyna s BBIYUCICHHS CKOPOCTH YEpe3 paauyC OKPYKHOCTH U TEPHOJ

oOparneHus:



LlenTpocTpeMuTenbHOe yckopenue. HampasiieHne HeHTpOCTPEMUTENBHOTO YCKOPEHHUS.
dopMmyia J71s1 BEIYUCICHUS YCKOPEHUS:

_u
“WSR
dopmyna, cBI3bIBAIOLIAS IEPUOJT M YACTOTY OOpaIICHUs:
v = 1
T

Macca. [I1oTHOCTB BellIeCTRA. q)opMlea JJIA BBIYUCJICHUSA IIJIOTHOCTH!

_m

17 P=7w

1.8  Cuna — BektopHas pu3udeckas BenudarHa. CII0KEHUE CHIT
19  SBnenue unepuuu. [lepssrit 3axon HeioToHa
Bropoii 3akoH HeroTOHAa:

1.10 F=m-da

CoHampaBIeHHOCTh BEKTOPA YCKOPEHUs Tela U BEKTOPA CUJIbI, JEHCTBYIOLIEH Ha TEIO0

B3anmoneiicteue ten. Tperunii 3akoH HeroToHa:

1.11 Fy y=-F_,

TpeHHe IIOKOsAI M TPCHUEC CKOJBXCHUA. CDopMyna AJI BBIYHCIICHHUA MOIOYJIA CHIIBI
TPCHUSA CKOJILXKCHUS:

112 Fy=p-N

Hedopmarnus tena. Yopyrue u Heynpyrue aedopManuu. 3aKoH yrnpyrou aegopmanun
(3akoH ['yka):

113 F=k-Al

1.14  BceMmupHoe TAroTeHHE. 3aKOH BCEMUPHOT'O TATOTEHUS:



My -1,
F=Gg. 1 _2

'L
Cuna TsxecTH. Y CKOpEeHHe CBOOOHOTO MaICHHUS.

®opmyna 17151 BEIYUCICHUS CHIIBI TSDKECTH BOJIM3H MoBepXHOCTH 3emun: F = mg.
JBwxenue mnanet Bokpyr Comnna. [lepas kocMuueckast ckopocts. HeBecoMmocTs n

neperpys3ku

HNmmynbsc Tena — BeKTopHas pu3ndeckasi BEIUYrHA.
1.15 p=mi

I/IMHy.]'II)C cucteMbl Ten. 3MeHeHne HUMITYJIbCA. I/IMHy.]'IBC CHIJIBI

3aK0oH COXpaHEHUsI UMITYJIbCA JJIsl 3aMKHYTOM CHCTEMBI TEJ:
1.16  p=mmU +im,U, =const
PeaxTnBHOC OBMIKEHIE

Mexannueckas pabota. @opmyiia a7l BBIYUCICHUS paOOThI CHIIBL:

A=Fsoosc
Mexannuyeckast MOIITHOCTD:
1.17
n=4
I

Kuneruyeckas u MOTCHIMAJIbHAsA SHCPIruUs. (DOpMy.]'Ia JJIs1 BBIYUCJICHUA KHHETHIECKOU
SHEPTHUU:

H!UE
B
1.18 TeopeMa 0 KHHETHYECKOM SHEPIHUHU. CDOpMy'J'Ia JIJISI BBIYUCIIEHUS MOTEHIIMAILHOM

3Hepr1/11/1 TCJ1a, IOAHATOI'O
HaI 3eMIEN:

E,= mgh

Mexanudeckast SHEPTHUs:

E=E,+E,

1.19 .
3akoH COXPAaHCHUS MEXaHNUYCCKOU SHCPTHH. cDOpMyJ'IEl AJI1 3aKOHAa COXPAaHCHU A

MEXaHU4IeCKOH OHCPI'vuU B OTCYTCTBUC CHJI TPCHUA! E = const.
HpeBpameHHe MEXaHUYEeCKOMH OHCPTHU IIPU HAJIUYNU CHIIBI TPCHUA.

[TpocThie MeXaHU3MBI. «30JI0TOE TPABHII0» MEXAHUKH.
1.20  Psruar. Moment cunsl: M - Fl.
YcoBre paBHOBECHS phlyara:



M +M +..=0
[TonBrxHBIN 1 HenoABWKHBIN O0510KkU. KIIJI mpocThIX MeXxaHU3MOB,

n= Anonesnas
A‘S&I‘IZEEBEEHH

1.21

JlaBneHue TBEpIOTO TEA.
dopmyiia 7151 BBIYKUCICHUS AaBJICHUS TBEPIOTO TeNa:
F
pP= G
JlaBnenue raza. ATMocdepHOe JaBicHUE.
I'mapocratnyeckoe JaBlIeHUE BHYTPHU KUJIKOCTH.
d)opMyJIa JJIL BBIYUCJICHUS OABJICHUSA BHYTPH KUAKOCTU !

p=pgh+p_,

1.22

3axon [lackans. 'mapaBmudeckuii npecc

1.23

3akoH Apxumena. @opmyia 1 ONpPENETIeHHs BHITAIKUBAIOLIEH CUIIbI, IEHCTBYIOLIEH
Ha TeJIO, NOTPYKEHHOE B )KUJKOCTh WIIM Ias:

Fap =PEV

YcnoBue nnaBaHus Tena. IlmaBanue CYZI0B 1 BO3AYXOILIaBaAHUC

1.24

1.25

1.26

Mexanuveckue KojeOaHus. AMIUIUTYyHa, MEPUOa U 4acToTa Kosiebanuit. Dopmyra,

CBA3bIBAOIIAA YAaCTOTY U ICPUOJ KOJIEOAHHUH
1

"I."I:?

MaremMatnueckuii ¥ = NPYKUHHBIM ~ MasTHUKHA. [IpeBpamieHue 5SHeprum  Ipu
K0JIeOaTeIbHOM JIBUKCHUHU

3aTYXaIOH_II/IC KoJIeOaHMsI. BBIHy)K,Z[eHHBIe koJieOanus. Pe3onanc

1.27

1.28

MexaHndecKkue BOJIHEI. HpO,I[OJ'IBHBIC " IMOIICPCYHBIC BOJIHEI. HJ’II/IHa BOJIHBI U CKOPOCTBb
pacinpoCTpaHCHUS BOJIHBI:

h=v-T

3Byk. I'poMkocTh U BbICOTa 3ByKa. OTpa)keHHE 3BYKOBOW BOJIHBI Ha I'paHUIE IBYX
cpen. MHpa3Byk U ynbTpa3Byk

1.29

Ilpakxmuueckue pabomoi

N3mepenue cpeHel INIOTHOCTH BEIIECTBA; apXUMEI0BOM CUJIBL; )KECTKOCTH NPYKUHBI,
KO3 ULIMEeHTa TPEHUS CKOJIbKEHUS; padOThl CUJIbI TPEHUS, CHJIbI YIIPYTrOCTH; CPEeAHEN
CKOpOCTH JBIDKEHHsSI Opycka IO HAaKJIOHHOW IUIOCKOCTH; YCKOpeHHsl Opycka IpH
JBWKEHUM 10 HAKJIOHHOM  IUIOCKOCTHM; 4YacTOThl M Iepuoja  KoseGaHuit
MaTeMaTHYECKOro MasiTHUKA; YaCTOThl U MEpHoa KojJeOaHuil MPYy>KMHHOTO MasTHUKA;




MOMEHTa CHJIbI, ACMCTBYIOLIEr0 Ha pblyar; pabOThl CWIJIBI YIPYTOCTH IMPHU MOABEME
rpy3a C MOMOIIBIO HETIOABIKHOTO OJI0Ka; pabOThI CHIIBI YIIPYTOCTH MPU MOIBEME TPpy3a
C TIOMOIIIBIO MOABUKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXHMEIOBOU CHIIBI OT 00bEMa MOTPYKEHHOW YaCTH Tela
N OT IINIOTHOCTH XKHIAKOCTHU, HE3aBUCHMOCTHU BI)ITaJ'IKI/IBaIOHICI\/II CHJIBI OT MACCHI TECJia,
CWJIBI TPCHHA CKOJIBKCHHA OT CHJIBI HOPMAJIBHOT'O OAaBJICHHA W OT poJa MOBCPXHOCTHU,
CWJIBI YNIPYTOCTH, BO3HUKAIOIIEH B MpPYKUHE, OT CTEHEHH JAedopMaluy MPY>KUHBI,
yCKOpeHusi OpycKa OT yria HakKJIOHA HAIMpaBISAONIEH; meproja (4acToThl) KOJIeOaHHi
HUTSHOTO MAasTHHUKA OT JJIMHBI HUTH; MEepHoJa KoJieOaHU MPYKUHHOTO MasiTHUKA OT
MacChl TIpy3a M XKECTKOCTH INPYKUHBI; HCCIECIOBAHUE HE3aBUCUMOCTH IEPUOJA
KOJICOAHWH HUTSHOTO MasTHHKAa OT Macchl Tpysa. [IpoBepka ycioBuSI paBHOBECHS
ppryara

Qusuueckue A61eHUs 8 npupoode: TPUMEPHI ABMXKEHUS C PA3IHYHBIMH CKOPOCTSMHU B
’KUBOW U HEKUBOW MPUPOJIE, ACHCTBUE CUJIBI TPEHUS B IPUPOAE U TEXHUKE, IPUIIUBBI U
OTJIUBBI, JBIKEHHE IIaHeT COJIHEYHOM CHUCTEMBbI, PEaKTUBHOE IBUXKEHUE >KUBBIX

1.30 OpPraHU3MOB, pblUaru B TeJle YeJOBEKa, BIUSHUE aTMOC(EPHOro JABJICHUS HA YKUBOU
OpraHusM, IUIaBaHHWE pBIO, BOCIPHUITHE 3BYKOB JKUBOTHBIMH, 3€MIICTPSCEHHE,
celiCMHYEeCKHEe BOJHBI, I[yHaAMH, 9XO
Texnuyeckue ycmpoticmea: CHOUIOMETp, JaTYMKH TIOJOXKEHHS, PAcCTOSHUS W
YCKOpEHHUs1, AMHAMOMETD, MOIIUITHUKH, PAKEThl, pbluar, MOJIBUKHbIN 1 HENOBUKHBIHI

1.31  GyoKHM, HAKJIIOHHAS TTIOCKOCTb, MMPOCTHIE MEXaHU3MBI B OBITY, COOOIIAIOIINECS COCYIBI,
YCTPOHCTBO BOJOIIPOBO/IA, THIPABINYECKUH IIpecc, MAHOMETp, 6apoMeTp, BICOTOMED,
MOPUIHEBON HACOC, apEOMETP, 3XO0JIOT, UCIIOJIb30BAHNE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHBIEC TIOJIO)KEHHUSI MOJICKYJIIPHO-KMHETUYECKOH TEOPUHM CTPOCHHUS BEIIECTBA.

2.1 Mopenu  TBEPAOTO, KUAKOTO W ra3000pa3HOr0  COCTOSIHUM  BEIIECTBA.
Kpucramnmmaeckue u amopgHble Tena

29 JBmkenue dacTtuil BemiecTBa. CBSI3b CKOPOCTH JIBMIKCHHUS YACTHI[ C TEMIIEPATypOil.

' BpoynoBckoe nBmxenue, nuddysus

2.3  CmauuBaHHE U KalWUISIPHBIC SIBICHUS

2.4  TemnoBoe paclMpeHue U CKaTHE

2.5  TemnoBoe paBHOBECHE

26 Buytpennss sueprus. Pabora u temnonepenada kak criocoObl H3MEHEHUSI BHYTPEHHEH

' SHEPTUH

2.7 Bwuasl Temonepenavyn: TEIIONPOBOAHOCTb, KOHBEKIINS, H3ITyYCHUE
HarpeBanue u oxnaxaenue ten. KonndecTBo TeruoTsl. Y aenbHas TeII0EMKOCTB!

*° g=am(ty-1)
3aKOH COXpaHEHUs SHEPTUH B TEIUIOBBIX MpOIeccax. Y paBHEHUE TEIUIOBOTO OanaHca:

29 0+0,+..=0

2.10 Hcnapenue u xkoHAeHcanus. MI3MeHeHHe BHYTPEHHEH YHEPTUU B MPOIIECCE UCTIAPCHUS



U KoHAeHcarun. Kumnenre »uakocTu. Y aenbpHas TerioTa napoobpaszosanus: L = Q/m

2.11 BmaxsHoCTh BO3ayXa
[TnaBneHune W KpucTauM3anus. VI3MeHeHHe BHYTpEHHEH SHEPrHU TpU TUIABICHUU H
KPUCTAIUTU3AIUH. Y IeNIbHAS TEIUIOTA TUIABICHHUS:
2.12 0
- m
513 BHyTpeHHsIsT SHEprus CropaHus TOIUIMBA. Y IeJbHAs TEIUIOTa CrOPaHUS TOILIUBA: (| =
' Q/m
2.14  Tlpunnwumns! paboTsl TermaoBbix nurateneit. KI1J[ reroBoro aBuraresns
IIpaxmuyeckue pabomul
W3mepeHnue ynenbHON TEIUIOEMKOCTH METaNIMYeCKOTO LWIMHAPA; KOJHYECTBA
TEIJIOTHI, MOJTYYEHHOTO BOJIOM KOMHATHOW TeMmIepaTtypbl (UKCHPOBAHHOW MAacChl, B
515 KOTOpYiO omymeH HarpeThlil IMUIWHAP; KOJIMYECTBA TEIUIOTHI, OTAAHHOTO HArPEThIM
' [WIMHIPOM, TIOCJIE OMyCKAaHMs €r0 B BOJYy KOMHATHOW TEMIEPATyphbl; OTHOCUTEIHHOU
BIIQKHOCTH BO3/yXa; YACIbHOM TEMJIOTHI TUIaBlIeHUs Jibja. MccnenoBanue n3aMeHEeHUs
TEMIIEPATYPbl BOJBI TPH PA3IUYHBIX yCIOBHSX; SBICHUS TEINIOOOMEHA IpHU
CMEIIMBAaHUH XOJIOJHOM U TOPSTYCH BOJIBI; ITPpOIecca UCTIAPCHHUS
Qu3zuyeckue a61eHUs 8 nNPUpooe: TTIOBEPXHOCTHOE HATSHKCHNUE U KANWJUISIPHBIC SIBICHUS
2.16 B mpupoae, KpucTaulbl B mpupoje, uzinydenue CoiiHIa, 3amep3aHue BOJIOEMOB,
MOpCKHE Opu3bl; 00pa3oBaHKUEe POCHI, TYMaHa, HHEsl, CHEra
Texnuueckue ycmpoticmea: KanwUIspbl, TPUMEPbl HCHOIB30BaHUS KPHUCTAIIIOB,
2.17  >KUAKOCTHBIN TEPMOMETp, JAaTYUK TEMIEPATYpbl, TEPMOC, CUCTEMa OTOILICHHS JIOMOB,
TUTPOMETPBI, ICUXPOMETP, apoBasi TYypOMHA, TBUTATENh BHYTPEHHETO CTOPAHUS
3 SJIEKTPOMATHUTHBIE SIBJIEHU A
3.1  Dmnextpuzanus ten. JlBa BUAA AIEKTPUIECKUX 3aPSIOB
3.2  BsaumogeiicTBue 3apsokeHHBIX Tell. 3akoH Kynona
3.3 3akoH coxpaHEHUs JIEKTPUIECKOTO 3apsiaa
34 Onektpuueckoe  moje.  Hampsyk€HHOCTh — DJEKTpUYECKOro  mouisi.  [IpuHImm
' CYTEPIO3UIINH IEKTPUUECKUX TMOJIeH (Ha Ka4YeCTBEHHOM YPOBHE)
35 Hocurenn snektpudeckux  3apsaoB. JleHcTBUE  AIEKTPUYECKOTO  MMOJsA  HA
' AJIeKTpUIecKue 3apsibl. [[pOBOTHUKY U TUAICKTPUKH
ITocTosiHHBINA anekTpuyeckuil TOK. JledcTBusl anexkTpuueckoro Toka. Cuia TOKa.
3.6  Hampsokenwue.
I=qg/t,U=A/
3.7 DJIEKTPUUECKOE COMPOTUBIICHHUE. Y ICTHHOE JCKTPUIECKOE CONPOTUBIICHHUE:
' R =pl/S
3.8 3akon Oma mis yyactka snekrpuueckoi menu: | = U/R
[TocnenoBarenbHOE COETMHEHUE POBOTHUKOB:
3.9

1, =1, U=U,+U,. R=R,+R,



HapannenLHoe COCAMHCHHUEC ITPOBOJHUKOB PABHOT'O COIMPOTUBIICHUA:

R

2

U=U;:1=1+1:R=

CMeniaHHbIe COCIMHCHUS ITPOBOJHUKOB

3.10  Pa6ora u monrHOCTH AMekTpudeckoro Toka. A = Ult, P = Ul
3akoH [[xoyns — Jlenna:
;
3.11 O=I*R-t
312 OmnbIT Opcrena. MarHuTHoe mosie NpsMOTO MPOBOJHMKA ¢ TOKOM. JIMHUM MarHUTHOM
' UHIYKIMN
3.13  MarsauTHOE T0JIe TOCTOSTHHOTO MarHuTa. B3anMoneicTBre MOCTOSTHHBIX MarHUTOB
3.14  JleiicTBHE MarHUTHOTO IOJISl HA IPOBOJIHUK C TOKOM
3.15  Ompiter Papazes. SBnenne snexkTpoMarHuTHON nHAYKIMH. [IpaBuio Jlenna
Ilpakxmuueckue pabomoi
H3mepeHune 3IeKTPUYECKOro COMPOTUBIICHUS PE3UCTOPA; MOIIHOCTH AJIEKTPHUYECKOTO
TOKa; pabOoThI 2JIEKTPUIECKOTO TOKA.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOMIETO B MPOBOJHUKE (PE3UCTOPHI,
3.16 JIAMIIOYKa), OT HANpPsDKEHUS HAa KOHIAX MPOBOJAHMKA; 3aBUCUMOCTH COIIPOTHBIICHUS OT
' JUIMHBl ~ NPOBOJIHMKA, IUIOMQAM €ro IMOMEPEeYHOro CEYEHUs U  YJeNbHOIOo
COIIPOTHBIICHHUS.
[TpoBepka mpaBwiia Ui DSJICKTPUYECKOTO HAMPSOKEHUS MPH  TOCIEJOBATEIBHOM
COCIMHEHUN TPOBOJHUKOB, TpaBWIa JJs CHJIBI DJIEKTPUYECKOrO TOKa MpHU
napaieIbHOM COEIMHEHUH NTPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue AeleHuss 6 npupode. DIEKTPUUYECKHE SBIEHHA B aTMmocdepe,
3.17  SJEeKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE MoJie 3eMJId, Apeid MoIroCcoB, pojb
MarHUTHOT'O MOJIA JJ1s1 )KU3HU Ha 3emJie, OJIIPHOE CUSTHUE
Texuuueckue ycmpoticmea: 3JIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUHK
3.18 JIEKTPUYECKONW  BHEPruM, 3JIEKTPOOCBETUTENbHBbIE INPUOOpPBI, HarpeBaTelbHbIC
' JIEKTPONPUOOPHI  (IIPUMEPBI), DJIEKTPUUYECKHE NPEAOXPAHUTENIH, SIEKTPOMArHuT,
3JIEKTPOABUTraTEIb IIOCTOSTHHOTO TOKA, FTEHEPATOp MOCTOSIHHOTO TOKA
3.19  DnexrpomarautHbie BOJHEL [lIKkana 31eKTpOMarHUTHBIX BOJIH
3.20  JlyueBas monenb cBeta. [IpsiMonuHeiiHOe pacipocTpaHeHHe cBeTa
3.21  3axon orpakeHus cBera. [Iockoe 3epkano
3.22  IlpenomieHue cBETA. 3aKOH NMPETOMIICHHS CBETa
3.23  Iucmepcus cBeTa
3.94 JInnza. Xox myueit B nuH3e. POKYCHOE paccTOsiHUE JIMH3bI. OnTHUYECKask CUIa JTMH3BL:
' D=1/F
3.25 TI'nas kak ontuyeckas cucreMa. OnTHueckue npruoopsl
396 IIpaxmuueckue pabomul

N3mepeHne onNTHUeCKOM CHIIBI COOMparomie JWH3BI, (OKYCHOTO PACCTOSTHHS



coOuparomiel JTUH3bI (110 CBOMCTBY paBEHCTBA Pa3MEpOB MpeaMeTa U U300paKeHHs,
KOTJIa IPeIMET PACIONIOKEH B ABOMHOM (OKyce), MoKa3aTes MpeIoMIICHHs CTeKIa.
HccnenoBanne cBONCTBA H300pakeHUs, MOJIYUYEHHOTO C TIOMOIIBI0 CcOOUparomie
JUH3BI, U3MEHEHUS (DOKYCHOTO PACCTOSHUS JBYX CIOKEHHBIX JIMH3; 3aBUCUMOCTH yTiia
MIPEIOMJIEHUS] CBETOBOIO JIy4a OT YIJIa aJeHUs Ha TPAHUIIE «BO3IYX — CTEKIIO»

Duzuueckue A61eHUS 8 npupode: 3aTMCHHUA COJ'IHHa n .HYHLI, OBCTa TCJI, OIITHYCCKHUC

3.27
ABJICHUA B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
3.28  Texnuueckue ycmpoticmea: 09KA, IEPUCKOT, (oToarapar, ONTHIECKUE CBETOBOIbI
4 KBAHTOBBGIE SBJIEHUA
4.1  PanuoaxktuBHOCTH. Anb(a-, 6eTa-, ramma-usnyueHus. Peakuuu anbda-u 6era-pacnama
4.2  Omnsitel Pesepdopaa no paccesnuto ansga-uactuil. [lnanerapuas moaens atoma
4.3 CocraB aromHoro sigpa. M3otormnsl
4.4  Ilepuon nomypacmnajaa aTOMHBIX 1€
45  SlpepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apPSAJOBOIO U MAaCCOBOTO YHCET
Qu3zuyeckue s61eHUss 8 Npupode: ECTECTBECHHBIN PaTUOAKTUBHBIA (OH, KOCMUYECKHE
4.6  ny4u, paJMoOaKTUBHOE M3IYYCHHE NMPUPOIHBIX MUHEPAJIOB, JCHCTBHE PaJMOAKTHBHBIX
M3ITy4YeHUI Ha OpraHu3M YeJoBeKa
47 Texnuueckue ycmpoticmea. CIEKTPOCKOI, WHIUBUAYAJIBHBIA JO3UMETP, Kamepa

BuiibcoHa, sinepHas S3HepreTuka



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

[Téprrmkun .M., IBanoB A.M. ®usuka. 7 knacc. YueOHUK. AKIIMOHEPHOE
obuectBo «M3narenbctBo [Ipocsemenue»; 2023 Tlépoimkun U.M., I'ytHuk E.M.
®dusuka. 8 kinacc. YueOHuK. AKIIMOHEpHOE 00111ecTBO «/31aTeIhCTBO
ITpoceemienuey; 2023 Iéppiikun .M., I'ytHuk E.M. ®usuka. 9 knacc.
ba3oBbiit ypoBeHb. YueOHUK. AKIIMOHEpHOE 00111ecTBO «I31aTenbCcTBO
IIpocenienue»; 2023

CBOPHUK 3AJTAY (JIykamuk B.I.)

METOAUYECKHUE MATEPHUAJIBI J1JId YYUTEJISA

MeToauueckue peKOMEHIAMHA ISl YUYUTEIIEH 110 IPUMEHEHUIO TEXHOJIOTUU
npoOiemMHoro o0ydeHnus Ha ypokax ¢pusuku B 7-9 kinaccax mo YMK A.B.
[Tepbimikuna u E.M. ['yTHUK

Fizika_9 klass_tekhnologicheskie karty urokov_po_uchebniku_Pyoryshkina L
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IHUDPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
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