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IHoscunrensnas 2anucica

Ilporpavma cocrasmena 5 cooTBeTCTBIM ¢ TpeSopammaMm  DeaeparbHOro rOCYAPCTBEHHOIO
06pazoBaTensHoro CTaH/lapTa BTOPOro MOKOTEH A OCHOBHOTO 0BIIEro 06pasoBarms o (huanKe
DezepansHoro 3akona «O6 obpazosanuu 5 Poccnitckoit Oenepawmmy Ne 273-D3 o1 29.12.2012r.

Ipukasza MrmmcrepeTsa obpasopanng 1 mayxu Poccmiickoi Qenepanum: «O6 YTBEDIKHESHUH X BBCACHUY B
AeHcTsie  (emepansmoro TOCYHapCTBEHHOro  06pazoBaTeNBHOr0 CTamapra OCHOBHOIO  0BuIEro
obpasoammsa» ot 17.12.2010 roxa Nel897

Quzpxa. PaGoame mporpanmsr. Ilpermernas manms yebmaxop cepuy «Knaccmaecknit xype». 10-11
KnacesL: yyebroe nocobue mir 06meo6pasosaTembuLx Opramusanuit: 6a30BENt 1 yroy6remmmi YDOBHH.
Onucanue mecma yuebnozo npedmMema & yuebnom nuane

Hanwas paGouas mporpavava o brzpKe 1715t 6a30BOr0 YPOBHS COCTABICHA H3 pacuera 68 wacos ma gBa roxa
06yqerms (o 1 vacy B mepemo 3 10w 11 Kiraccax)

Inanmpyenmeie PEe3YIBLTATEL
JimaHocTaRE DE3VILTATE

JIH‘IHDC-THBTMHPGB)‘IIBTa’I‘HMHHBYHCHHHHP&HMETB.«(DHSHKa})}IBJIﬂIO'I‘CSIGJIG,ELYIOIE[HE:}’ME:HI&[}I:

® 0QCOSHABATH ENMHCTBO H WENOCTHOCTH OKDPYIKAKOLIEIO MHPA, BOBMOXHOCTH €ro I03HABAEMOCTH M
obBacHIMOCTR Ha OCHOBE FOCTIOKEHHH HayKu, ocrenento
BLICTpaHBaThcoﬁc'rsermoenenoc'rﬂoeMHponoaspem:e:

° BmpaﬁamBaTJacnop.tco6c’rnenm.xeo*rne'rbmaocziorazmcxmaﬂeﬁmesonpocm,Koropmec'rann'mmmbn‘«bzmsﬁeuﬂm
HOIIBIT;

. }ﬂIITI‘BCﬁIlpHBH&B&TBHle‘IIBOpe“-IHBOC‘I‘LHH&BaBepmél-IHOCTI:CBOHXBSI‘JISI,EIOBHaMPIp,BOSMO}KHO(}TLL-IXHSMGHBHM
. yqurscaacnomoBa'chOHB31‘1;511151Hamnpnmoﬁmcneﬁﬁapaamz{mcmyauuii,pememmnoaﬁﬁxaromaxnpoﬁﬁemi
M3BICYCHIDKH3HEHHEIXYPOKOR;

¢ (OCO3RABATE CBOM MHTEPECHI, HAXOMMTE X M3YUaTh B YueOHAKAX IO Pa3HBIM TIPEAMETaM MATEPHAN, HMeromuii
OTHOIICHHE X CBOUM HHTIEPECAM. Hcnomssopars CBOH
uHTepecm,uMBmSopammnzﬂayanbﬁoﬂoﬁpmona‘renbaoﬁ'rpaek'ropmr,no*renunanmoﬁﬁynymeﬂnpoqjeccmucoo*r
BCICTBYIOMEIONPOQIITEHOr006pazoBaHEsE;

. anoGpeTaTsonmmac-rmmenax,npmocammonﬁ.syﬂmmm;

° OHCHMBATL — OKH3HCHEBIE — CHIYAUMM ¢ TOYKH  3peHHA  6E30MaCHOro ofpaza  xusHH
HCOXpchHIﬁz;{OpOBLH.Y“-IHTBCFIBI:IﬁHpaTBCTHJII:HOBe,IIEHHH,llpHBLI'JKH,OﬁECHeqHBaIOHJ,He Gesomachsit  o6pas
JKH3HH ¥ COXPAHEHHE CBOEI0 3U0POBLS, 4 TAKKE GIIHAKYX TEOREHUOKDYIKAIOTIHX;

¢ ONeHHMBATE IKONOTHYCCKHN PHCK B3aWMOOTHOIICHKIH JeoBexa i NpupoAsl. POPMHPOBATL IKONOIHIECKOE
MEBIIITEHIE: YMEHHE OLEHUBATE CBOIO JESTENBHOCTE u
HOCTY IKHPY X MO LK CTOTHAPEHHSACOX PAHCHHAOKPY K AIOIEHOPETEL

Meranpenmerasiepesy s raTe:

MeTanpesmeTHEIME PesyNbTATAME H3YHEHHS Tipeniera «duarkay spigerea Gopmuposaruey VI,
Perymatupune VY

. Camocmsmnmcoﬁnapy;rma*rsndmopmynﬁponarsnpoﬁnemynmaccnommrimnmanmoﬁyqeﬁﬂoﬁ,uemeﬁbﬁo
CTH.

* Bousurats  Bepemm  pemenun NpoONEMEL,  OCO3HABATH  KOHEYHEHT pesyneTaT,  BeiGHpaTh
HIPe IO CHHEIXCPE ICTBHHCKATHCAMOCTOS TENBHOCDENCTRA IOCTEKE HHASIEIH,

. Cocranma(nmnnHmrajmaonmrpynne)nnaupememnpoﬁnemm.

e Paoras 10 IpennoKeRHOMY B (HITH) CAMOCTOSTENEHO COCTABJIEHIIOMY MY, HCIONL30BATSH HAPSLY C OCHORHEIMA
CPEACTBAMH 1 ROOJHMTENBHBIE: CHPABOYHYIO NUTCPATypY, @mqecmenpnﬁopm,mmnbmmp.



o TINaHupOBATHCBOIOMH AUBH Y ANEHYI00Gpa30BATESHYIOTPACKTOPHIO.

» PaboTaTBIOcaMOCTOATENbIOCOCTABIEHHOMYIIAHY,CBCPAICECHIMHANIRIBIONCA TENEHOCTH, HCIPABNALOMNOKH, HC
TOJB3YSCAMOCTOA TENBHONOA00 PAHHEIECPEACTBA.

e CamocTosTenhHO0Co3HABATEIPUYHHEICBOSI0Y CHEXaIHEEY CIIEXANHAXOIUTECNOCOOBIBEIX O IAU3CUTY AL UHEY
crexa.

o VMETHONEHHBATECTENEHEYCIIEIIHOCTHCBOCH MBIy aTEI0R00 pa30BaTeILHOH IeATEILHOCTH.

o JlaBaTHONEHKYCBOMMIMIHOCTHEIMKaYECTBAMIYIEpTaMXapaKTepa(«kakoBsi»),oNpeNleNnsiTs HAMNpaRNenns CBOETo
PasBUTHS (KKAKHM £ XOGy CTAThY, (UT0 MHE JIIS 3TOTO HafOCAeNaThy).

TToznasarensHreY Y [

e ApamuzEpoBars,CpaBHHBATE,KIACCADHIHPORATEHOO00IATLH3Y YEHHHICHOHSTHS.

s  CTpOMTELAOrHIHOEPACCY K ICHIE, BRIOYAIOMEEYCTANOBIEHHENPHIAEIIO - CHEACTBEHHEIXCBAZCH.

o TIpencTasisTsHH(OPMALHIOBBHIEKOHCICKTOR, TAGHIT,CXeM, [PaHKOB.

o TlpeobpasoBbBATEHH(OPMALMIOH30HOIOBRAABPYToRTBEIOUpaTEY OO HYIOMICe0Ag 0 pMY PUKCANAMMAIIPEACT
ABNCHUAHH(OPMALIH.

o Ilcrnons30BaThpasiMYHEIE B TeHus (H3YTAI0MIEe, IPOCMOTPOBOE, 03HAKOMU TENBHOE, LIOUCKOBOE), IPAEMBICI]
YILAHMS.

o CaMoMycO3IaBaTEHCTOYHNKANA(GOPMAHAPAZHOr OTHIIAMIAPa3HbIXay A TOPHIL, COOMOMaTENpaBHIARH(OPMALIMOH
HOMOE30IIacHOCTH.

e  VMETHHCIIONE30BaTHKOMIILIOTEPHEIEHKOMMY BHKAIHOHHBICTEX HONOT HHKAKMHCTPYMERT A N0 CTIKEHHACROHXIEN
eii.

¢ VMeThBHIONpaTEaIeKBATHEIE3AKAYCIPOr PAMMHO-ATTIAPATHEECPENCTRBANCEPBACH!.

IpenmerapicY Y [

Ilpr ofydenun (H3MKe AESATENLHOCT, CBA32HHAS ¢ NPOBGACHHEM (H3MYECKOr0 IKCNEPHMEHTA, OKA3hIBACTCH
xommnekcuod. Ona BroYaeT B ceOf psil 3TanoB; NIAHHPOBAFKE, MOJENMPOBAMME, BRIABMKEHUE THIOTES,
gabmonenue, wonbop NpHMOOPOB W WMOCTPOSHME YCTAHOBOK, H3MCDEHHE, IpeacTaBieHHe ¥ 0DobuicHue
peaynsTarcs. Jis OCBOCHISIYKA3aHHAIX BTANOB IPMMEHSETCH SKCTIEPHMMEHTANEHEIN METO/ N3YUer s (PUIHIECKUX
SBNEHUUATIPOLIECCOB.

PelucHueIKCIe pUMEHTANLHEX 32U OPMIPYeTY I AX CACTE NYIOHe Y MEH S

® IIPOBONUTEHAONIONCHIAMOIMCEIBATEHX;

®  23J]aBaTHEONPOCHIMHAXOAMTEOTBCTHIHAHMXOEITHEIMITY TEM, T.€. INIAHH POBAThBEIIO HEHHCIIPOCTE A MK OIIBITO
B;

® IIPOBOMUTEHIPAMBICH3MEPEHISIIPHIOMOIHE 00 EEYac TONCIIOND3Y EMEIXIIPHOODOE;

® NpeCTABIATHPE3Y I TAaTBIH3MEPSHIHEBIACTA0 UL

® JIeNaTEBLIBOIBIHAOCHOBCHADIIONEHHH;

® HAXONUTE NPOCTERINKE 3AKOHOMEPHOCTH B IIPOTEKAHMK SIBJICHHH M OCO3HAHHO HCIIONL3ORATE HX B MOBCEAHEBHOH
HU3EH, coDMoas pasyMHEbIC IPABKIIA TEXHHIM OE300aCHOCTH HIIPOrHO3ZHPYANOCHCHCTBIANCII PABIIE HEIX HCHCTBIIM.
B nponecce IKCIEPUMEHTAIBHOIO HCCIIENOBABIL HUITICCKUX SIBIEHMH (poueccon)
10006 INEHMANONY U HH BIXPe3 YL TaTOBY JallMeCANOIDKHEIHAY TATHCH:

® YCTAaHABNHBATHDYHKMHOBANEHYIOCBS3EAB3AUMO3ABHCHMOCTESBICHWH(TIPOIECCOB);

e MOJENHPORATESBICHIA(TIPONECCE);

¢ BEIABUIATBIUNOTE3ELIKCICPHMEHTAEHONPOREPA THRXHMHTEPIIPETHPOBATHIONY 9CHHBICPE3YIBTATEL;

®  H3yUaThb(H3NYCCKHE3AKOBEIHTEOPHH, Y CTAHABNHBATEl PAHMILIHXIIPAMEHHMOCTH.

Kommysuxarasurie Y'Y [

o  (TcTauBascBOIOTOUKY3PCHHA, IPHBOAUTHAPTY MEHTHIMIIOATBE K AaTEHXPAKTAMHE.

® YMETBBIMCKYCCHHBRIIBHI ATEKOHTPAPIy MEHTH, IEPe(PasipOBaThCBOIOMEICIE( B ICHHEMCX aHU3MOMOKBIBAJIEHTH
EIX3aMEH).

. Y“IHTBGﬂKpHTH‘D‘IODTHOGHTLCﬁKCBOCM}’MHBHI'IIO,YMcTBHpHBHaBaTBOIHHGO‘IHUGTbGBOGI'OMHCHIIH'EICI‘OICOPPCI{THDOB&T
b.

» Pasm4aTsBIICEMEHEOHKY CTHORpEIHMEEHHE(TOUKY3peHEA ), I0Ka3aTENbCTRA(APTY MEHTHL, (PaKTHI ), THTIOTE35], AKCYIO
MEL TEOPHH.

*  VMETBBIIIIHY ThHACHTY Al[HIOCHHOM IO HIIHHK 0T OBAPHBATE CACIIIOABMIL, P AEPKHBAIOTHM X CIAH LIX TOUSK3PEHTS.
[IpenverHpIepe3y NbTATEL

BrIveKHHKHAYIATCS




® [CMOHCTPHEPOBATH Ha npuMepax pons b4 MEcTo )i icyiatast B dhopMuposarm
COBPEMEHHORHAYYHOMKAPTEHEIMEPA, BPASBHTHHCOBPEMCHH O 16X HEKIATCXHOIOT A, BIPAX T HHC CKOMAEATENEHOCT
WIIONCH;

® AEeMOHCTPHPOBATHLHANPUMEPAaXB3AUMOCBIIEMEN LY PHIMKOKIAPY T HMHIECTCCTBEHEEIMUHAYKAMIT;

* YCTAaHABIMBATD B3aHMOCBA3E ECTECTBEHHO - HAYYHEIX SBICHII M TIPHMEHSTS
OCHOBHEIE(H3HIECKEEMONENHULTAXONK CANAHOO S ICHCHIA,
® WCIIONB30BATH HH(DOPMALIHIO (hzzmyeckoro COTEpIARHS IpH penesuu yueOHEIX,

NpaKTHYECKIX, IPOEKTHEIXHACCIEIOBATE ILCKUX 33184, K TN PUPYAUH (DO pMATTMTION3 pas TAIHEIXHCTOTHHKOBIKPHTH
YECKHEeEOLeHIBAS;

®  pasmMYATIYMCTBUCIIONB30BATEBYIeOHO-HCCHEIOBATEALCKONAEA TEAEHOCTHMETOAETHAYIHOrO HO3EAHKA
(nabimozerre, OMMCARNE, U3MEPEHUE, SKCIEPUMENT, BEIIBIKEHHETHIOTE5, MOCIHPOBAHNE B ap.) u dopysr
HAYYHOI0 NO3HaHws ((axTr, 3aKOHEL, TCOPHI), IeMOHCTPHPYABAUPIMEPAXHXPONBUMECTOBHAY IHOMIIO3HAHIHY,

® [IPOBOMHTE IPSIMEIS H KOCBEHHEBIE H3MECHOHHS busrIecKIXK BETHYHH, BEIOMpas
M3MEPUTENBHEICIPHOOPECY Y€ TOMHE0OXO MM MONTOTHOCTI M EPEHIH, AR POBATE X O I3 MEPEHHIA, IO Ty YATE3HAYE
HAEH3MEPIeMOHBEN Y MHBIHOUC HIBATEOTHOCKTENBHYIONOr PEITHOCTE OB IAHHBM(POPMYIaM;

® IPOBOAHTH ACCHEOBaHIY 3aBHCHMOCTEH MEXKTY husrraecinE BCIMYHHAMY:
IPOBOARTEH3MCPCHIAHONPE eI TEHAOCHOBEUCCNENOBaHHA3HAYCHHETIRPAMETPOR, XADAKTePHIYIOTIIK IAHHYIO2a BH
CHMOCTEMEX Y REIHTHHAMIL, HlIeI AT BEIBOACY YETOMIIOT PEITHOC THU3MEPE HH

& HCIOMKE30BATH it ONHCAHHL xapaxrepa IIPOTCKAHUS (hrzryecKknx NpOLECCOB
(PU3MYECKHERETHIHUBIMIEMOHCTPHPORATEB3AUMOCEI3EMENK LY HUME,
® HCIIONE30BaTh s omECcanHS Xapakrepa IIPOTEKAHHAS draraeckux ITPONECCOB

(u3HIeCKHE3aKOBEICYYETOMIPaHU LMK ITPEMEHIMOCTH,

* peluarh KaYeCTBEHHBIC 3afiadu (B TOM YHCNE W MEXMPEAMETHOTO XapaKrepa) HCHOMb3YSIMONEHH, (H3HYECKHE
BETHYHHE] u 3aKOHBL, BEICTPaKBaTh JOTHIECKH BEPHYIO
LenoYKyoOBacHeH A 0Ka3aTeNbCTRA) IPe 0K HHOTOB3a IAUCIPOIIECCA SBICHIS);

® pemars pacuérHeIC 3aaYH C ABHO 3aMaHHOH (PHIMYECKOH MOJENLIO: Ha OCHOBE aHANM3AYCHOBHS 3alayl BRICIATh
(bA3MIEcKyIO MOZEMS, HAXONHTS (U3HYCCKHE BEIHUMHBl M 3aKOHBI, HEOOXOMUMEIC K JOCTATOUHEIE LIS eF permenys,
TPOBCAUTE PacyéTHl ¥ MPOBEPATLIONYISHHEIAPE3Y AL TAT,

®  YUITHBATE IpPaHHLBL OPEMEHEHHI  HM3YYeHHBIX pH3MTECKHX MopeneH IpY  penieHHu
(MM ECKIXIMEKITPEAMETHEIX3a AT,

® HCTIONB30BATEUH(OPMAHIOHNPHMEHA TH3HAHHAOI PHHIHATaX Pad O THIHOCHOBHEIX X APAKTE PACTHKAX M3 YIEHHETXM
aIlMH, IpEO0POBHAPYTHXTEXHHYECKIXY CTPOHCTB AN AP e HASIPAKTHIECKHX, yIe6H0-
HCCICA0BATEHECKIXMIPOCKTHEIX3a 18,

® JHCITONB30BATE 3HAHMS O (E3Mdeckwx o0BEKTAX W DpoIeccax B HOBCEHHEBHOM xu3uy mnobecredenus
GezonacHOCTH Npu o6pameHuM ¢ NpubopaMy B TEXHEIECKAMH YCTPOWCTBAMH, NI COXpPaHEeHHs 3NMOPOBBS M
cobnrozenus HOPM IKONOTHHEECKOTO NOBCACHHS
BOKDY>KaroIieHope 16, P HHATHA PCIICHUHBIIOBCEAHE BHO I3 HIL
BRIYCKEHKIONYIUTBO3MOKHOCTEHAYUHTRCS:

® XIOHUMATHHOOBACHATHIENOCTHOCTEH3NUECKOTEOPHH, PasIdaTh I PaHHIBICENPIMEHNMOCTHHMECTOBPS LY ADY
rIx(AsHIeCKIX TeOpHi;

® BIAJETH NPHEMAMH TOCTPOCHAS TEOPETHHECKAX FOKA3ATENLCTB IPOTEKAHUS QHIMTECKAXIRACHUH W TIPOECCOB Ha
QCHOBE NONYYCHHEIX TEOPSTHYSCKIX. BEIBOAOB H JIOKA3aTeNbCTE;

*  XapaKTEepH3OBATH CHCTEMHYIO CBA3B MENITY OCHOBOIIOArAI0IIAMH HayIHBIME
NOESTUIMI IPOCTPaHCTBO, Bpedsi, MaTepys( BemeCTBO, ONE), IBIKE IS, CHila, DHEPI s,

® BEIBHTATEIHIOTEAHHACCHORBEHAHNSOCHOBOMONAT IO HX3AKOHOB,

®  CaMOCTOSTEHBHOMIAHUPOBATLHIPOBOANTHDA3HICCKAEIKCTIEPHMEHTET;

®  XapaKTEpHU30BAThL racbanLHee TpoGIIEMEL, CTOSIIHE nepexn qeiIOBEYeCTROM:
SHEPIETHYECKHE, CHIPEBAIS, IKOIOr MY ECKAC, —HPOb (M3 HKHIBPCICHAHATHXIIPOGICM;

® peniars TPAKTHKO-OPHEHTHPOBAHHEIE KadeCTBCHHBIE it pacuérHsie (uzmueckue
3aHaIHCBEI00p oM ABIIECKOHMOICITH, ICTTON B3 YA HECKONBKO( M3 HIe CKUX 3aKOHOBH I O MY TY, CBA3BIBAROIIEX

M3BECTHELE (JH3MIECUe BEIHMHE], B KOBTEKCTE MEKIPEIMETHEXCBAZEH;
¢ OOBACHATS NPUAHATIET pabOTHI M XaPAKTEPUCTHIE H3YUCHHBIX MATIHE, IPHOOPOR U TEXHATCCKHXYCTPOHCTE;
* OOBACHATE YCIOBH NpPHMEHeHMS (H3MIecKMX MomeneHl mpm pemenud (UI3WMECKMX 3a4aY, HAXOMHTH
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aJIEKBATHYIO HPEIIIONKEHHON 3ajaqye (pH3MIECKyIO MOJIEE,
paspemarsIpobieMy,kaKHaCCHOBCIM IO IIXCA3HAHHE, TAKHIIPATIOMOLMMETCAOBOLEHKH,
Coneprranue xypea dhusmin 10 xiace
Ne | Haspamue Copepranne pasiena Kour-go
pasjena yaACon
1 2 3 4
1 Bxonpas konrponsiay pabora
MEXAHHWKA 12
2 | OcuoBusie Du3MKa K No3HaHKHe MUPa. YT0 Takoe MEXaHUKAE, 1
ocobennocTH
(pusmuecKoro MeToaa
HNCCIICROBARKSA
3 | OcHoBnl JB1KeHue Toukuy Tena. [lonoxenue B npoctpanctee. Cnocobe! onucanus 3
KUHEMATHKYH newkedns, Cucrema orcuera, lepemewernue. CKOpPOCTE PABHOMEPHOTO
NIPAMONMHEHHOTO JBHKEHHS.. Y PABHEHHE PABHOMEPHOIO NPAMOIHIEHHOro
JBIDKEHUA Touky. Mraosennas ckopocts. ClojxeHHe CKOpoCTeii.
Vexoperue, JIpwKkenne ¢ IOCTOAHRLIM YCKopeHKeM. Eauruia yekoperus,
CKOpPOCTL IIpY JBMAEHHM C [OCTOSHHLIM YCKOpeHueM. Y pasHervie
JIBIDKEHMSA € TIOCTOSHHEBIM YCKOpeHHeM. PaBHOMEpPHOS ABHKEHHE TOUKH 10
OKPYKHOCTH.
4 | Ocuosnl guHamuky | Marepuansnas Touxa. Iepseiit saxon Herorona, Cuna. BropoH saxon 3
Hetorona, Macca. Tpernit saxorr Hprorona, Enuunup: Macch! i cuilbl,
[onaTre o cucreme eaunul. Cunsl B npupope. Cuitb! BCeMUpHOra
TArOTEHM:, 3aK0H BCeMUpPHOro Taroresui. [lepsas KOCMUYECKas CKOPOCTh.
Cuna taxecty u Bec, Herecomocts, JedopMarivs v CUIBl YIPYIOCTH. 3aK0H
Iyka. Cunnt Tperns. CHIBI TPEHHS MEXIY CONPUKACAFOIIHMHUCH
TIOBEPXHOCTAMY TBEPHBIX Tell. CHIBE CONPOTUBIEHIA IPH ABHKEHHH
TBEPABIX TeN B MUIKOCTIX M rasax.
Jlabopamopras paboma «FlzyueHue ABWKEHUS TeMNA [0 CKPY)KHOCTH ITOM
JeHCTBHEM CHII YIIPYTOCTH 1 TSHKECTH»
5 | 3axonst coxpanenus | Mmnynec marepuanesroii toukn, Jpyras GopMyIupoBka BTOPOro 3akoHa 3
B MEXaHUKe Hriorona. 3axon coxpanerus umnynsca. PeakTusHoe npwxenve, Yonexa B
OCBOGHHY KOCMHIECKOTO IpocTpancTea. Pabora chabl. Momuocrs, Jueprus,
Kunerrueckas aHeprus U ce usMeHenue. Pabora cunbl rsaxectu. Pabora
cunpt ynpyroerd. JloTeHunanbHas 39epriis. 3aKOH COXPAHEHHS SHEPrHU B
Mexanuke. YMeHbISHHE MEXAHHUECKOH SHEPriy CHCTEMB! IO ISHCTBHEM
CUJl TPEHHUI.
Jlabopamopnan poboma «Hsyuevie 3aK0Ha COXPAHENHA MEXaHHHYECKOI
JHEPrumy.
6 | Craruka Pasnosecne Ten. Ilepsoe ycnoene paBroBecHs TBEpAOro Tena. MoMenT 2
CHIBI. BTOpOE YCJIOBHE PaBHOBECHS TBEPAOIO TENA.
Koumpomenas paboma «Mexamuxay
MOJIEKYJSIPHASA ®MA3HKA. TEINUIOBBIE ABJEHNAA 10
7 | OcHoBrt OcHOBHBIE MONMKEHAA MOJEKYNIAPHO-KHHETHIECKOI Teopun. Pasmeps! 10
MONEKYJISIpHO- MoNeKyiL. Macca montexyst. KonuuecTso BentecTra. BpoyHOoBCKOE pumxenue,
KHHETHYECKOH Cunpbl BzauMopeRcTI Monekyn. CTpoeHHe rasoo6pasHeIX, SKUAKUX |
TEOpHH TBEPABIX TeN. MeanbHbld ra3 B MOACKYIAPHO-KMHETHICCKO Teopuy.

OcriorHOE ypaBHEHHE MONCKYIIAPHO-KHHETHICCKOH TEOPHH rasos.
Temneparypa. Tennosoe paproBecue. OnpenencHIe TeMIIEPATYPbL
AGcomoTHas Temneparypa. Temneparypa - Mepa cpefHei KuHeTHIecKoH
sHepruu Mogexyn. Mamepenne cxopocreli Monexyn rasa. ¥Ypasnenue
COCTOAHNA MAeANLHOI'O raza, 'azosrie 3akonsl. Hackuennsii nap.
3aBHCAMOCTD AABJICHHSA HACBILUGHHOIO Hapa 0T TeMICPaTyps!, Kunenue,
BraxaiocTs Bo3ayxa u ee uamepenwe, Crpoenue U caoiicTra
KpHCTAINPYECKHX H amopbukix Ten. Buyrpenias sueprus, Pabora B
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TepMoZMHamuke. Komauectro TeruioTsl ITepBolii 3aK0H TepMORHHAMUKHY,
IlprmMenenye MeprOro 3aK0Ha TEPMOAHHAMUEKY K Pa3iMYHBIM IPOLECCaM.
Heobparamocts nporeccos B npupone. [Ipramme: jeficTBis TenoBbIX
neurareneit. KITJ Teroesix geuraTenei.

Habopamopnas paboma «Onerraas nposepia 3axoxa ['el-Jioccaxay
Konmponvnan paboma «OCHOBb! TEPMOAMHAMUKEY

SJEKTPOXBHAMEKA, (12 1)

OREKTpOCTATHKA

ONEKTPHYECKHi 3apsj 1 SNeMEHTAPHBIC YaCTHIE], 3aKOH COXPaHSHHH
DIIEKTPHYECKOro 3apsapa. OCHOBHOH 32KOH NMEKTPOCTaTHKY ~ 3aK0H KynoHa.
Emununa sanexrpudeckoro sapsaa. Jnekrpugeckoe nome, HanpskeHocTs
IIEKTPHIECKCro most. [IprHIKT cyneprosuumy noneit. CUoBse THHUH
IJIeKTpHYEecKoro noms. HanpsskeHHOCTD N0 3apAKEHHOTo wapa.
IIPOBDI[HI-II{H B 9HCKFPOCT&TH‘-ICOKOM nosue, HHBJ‘IGKTPHKPI B
snexrpoctaTrdeckom none. Iomspusauns guanexrpukos. [loteruuansaas
SHEprys 3apMHKEeHHOro TeNa B OAHOPOAHOM NEKTPOCTATHYECKOM IICJIE.
[ToTeruMan IeXTPOCTATHYECKOrO IO, PA3HOCTh MOTEHIMAN0B. CBA3h
ME}}KI!}‘ HBHPSIJKCHHOCT}:IO snem‘pocmmqecxoro nons v HﬂHpH}KBHHeM.
DKBUNOTCHIHATLHBIS ITOBEPXHOCTH, DNEKTPOEMKOCTE. EHHHUBI
anexrpoemiocTd. KonpeHcaTopsl. DHeprus 3apsPKeHHOI0 KOHASHCATOPA.
Konmpononan paboma «NMEKTPOCTATHKAY,

3aKoHbl
IIOCTOSHHOTO TOKA

DnexTpudeckuit TOK. Venopus, HeoOX0QMMbIe IS €ro CYUIECTBOBAHMIL.
3akon Oma piis yuacrka ueny. Conporupiienue. SIeKTpUyYecKye Ler.
[TocnepoBaTensHoe i napanseibHOe coefHHEeHEe NPoBoaAnKKoR, Pabora 1
MOLUHOCTE MOCTOAHHOrG TOKA. DIeKTPOABIKYILat cuna, 3akoH Oma s
TIQTHOIT e,

Jlabopamopnas paboma «Msy4eHue NOCIEHOBATEBHOTO H APaIIISIbHOIO
COESNUHEHUS NPOBOXHKUKOBY.

Kornmpomnan paboma «3axon Ona Ad MONHOK LEImn

10

DNeXTPUIECKHH TOK
B pasiMIHBIX CPENAX

OneKTPHYeCKas NPOBCAUMOCTE PA3IHYHAIX BCIIECTR. DNEKTPHYECKH TOK B
HOMYNPOBOIHUKAX. NIEKTPHYECKas MPOBOAMMOCTE NONMYINPOBCAHHUKOB ITpY
HANKYHA NpAMEce. DNeKTPHISCKHH TOK 4€pe3 KOHTAKT NOMYIPOBOAHMKOR
p-, n-runos. Monynposonsuxorstid auoi. TpausucTop. NEKTPUYECKHH TOK B
JKHIKOCTSX. 38K0H DNIEKTPONKM3a. DNEKTPHUSCKHI TOK B rasax.

11

[TpomesxyTouHas arTecTaruA

UTOrO

34

Conepxanve kypea thuanid 11 wirace

Haszpanue

pazzesia

Copeprrxanne pazgena

Kos-
BO
TACOB

2

ONeKTPORHHAMHKA

MaruuTHoe Hoje |
31131(‘[’[3 OMarHuTHas

MELLYKLUAS

Bzaumopeiicreue Tokor. MarwwuTHOe ToNe TOKA. MHOEYKUMA MArHHTHOrO
nony. Hanpasnense maruuTHOR wapyxuuy. Cuna Avmepa. Moaynn pexropa
MarHUTHOH uEiykuma. HampasneHne cunbl Awrepa o ee  (hopmyna.
DiexTponsmMepuTeNbHBe TPUOOpsl, TPOMKOroBopuTENDb. JIMHMA MarHHTHOH
uHAyKIEd. Buxpesoil xapakrtep MarnuTHOre nosst. OQHOPORHOE MarHHTHOE
none. Cwmna Jlopenna. Hanpasnesmme cmmst JlopeHua u ee (opmyna.
Maruutaste croiicTea Beniecrea. (DeppomarHeTaky. MarmurHag 3andct K
XpaHeHHe HEQOpPMALIHH.
MaruuTHeii 1ToToK. SiekrpoMaranrdas HHAykuuA. Ilpaswmwio Jlenna. 3akon
anekTpoMaraaTHOd mumykuuu @apanen. Buxpesoe snexTpH4Yeckoe Ione.
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B3anMoCBI3h  3NCKTPUYECKOrD M MATHHTHOLO LONei:. DNEeKTPOMATHHTHOR

nene. Camonuaykuns. MuzykrusrocTsh, DHEPIHS MATHUTHOTO [0S,
Jlabopamopnas padoma:

1. Mamepenne MarnuTHOH HHAYKUMH
2. HMzyqenne anieHys 3NCKTPOMArHATHOR HHAYKI(HHK

Konebanus u sonHp 12
Mexauuueckue Mexanuyeckue xoneGauna. CroGomuple xoneGamus. AMnnuTysa, nepro, 5
KonebaHus K wactora, (asa xoneGauu, mauampHas (asa xoneGauuil. Tapmommueckuc
3NEKTPOMATHATHEIE Konebauus, VpasHeuue rapMORMYeckux  konebanuit, Cpapur baz,
Konebanus Marevaruyeckuii MaaTeuk. Popamyia reprona koneGanuil MaTEMaTHYECKOro
masTHuKa (6e3 Brsona). Konebanus rpysa Ha npyuwne. ®opuyna nepuosa
KoneGaHull rpysa Ha npyxune (Ges sbiBoza). Ilpespaienus 9HEPruK Mpu
KONeOATeNLHOM  ABWKEHMM.  BhIHYKICHHBIE KoneBamus, Pe3oHaHC.
ApToxonebanus.
OnexrpoMarnurasie koneGanms, CXOACTEO H pasiiiHe MEeXaHHYCCKHX H
JNEKTpOMArHuTHLIX  konebauuid. Konebatemsruiii koutyp. CroGommbie
BJIEKTPOMArHUTHbIe Konebanua b komebaremsHom xoHTYpe, Dopmyna
Tomcona (6e3 Bumoma). Cofcrpenmas wacToTa KONeDamMEt B KOHTYpe.
Mpeppaweris oueprmu B xoNeBarensHOM KOHTYpe. BLIHYXKIEHHBIE
JACKTPOMArHUTHEIE Konebanms, OneKTpUIecK it pe3oHaHe,
Tlepemennnrii ror. KowneHcarop M KaTylika B LENH TICPEMEHHOTO TOKA.
AXTUBHOe cornpoTnsiicHne. JedcTRYIOMME SHAYSHHST [IEPEMEHHOrC TOKA,
JHabopamopran padoma:
3. Onpepienesue YCKOPeHHs CBOOOZHOTO NAACHHS HPH IIOMOIIM MasSTHHKA.
IMpoussoacrso, [IpOH3BOACTBO DNEKTPALECKOH JHSPrim, 3
nepejaua u Tpaucgopmarop. Iepefada SNeXTPHYECKOH SHEPIUH M €8 HCTIONE30RAHHE.
HCTIONB30BAHHUE
INEKTPUUECKOHR
SHEpPrHH
Mexanuyeckue PacrpocTpanenne konebamuii B ynpyrux  cpepax. [lomepeuneie n 2
BOJHBL npoAoNbHEle sonnel. Jmuna ponnbl. Cpsisk MIMHLI BOJHBI, CKODOGTH €8
PacnpocTpaHeHus | neproma (YacToThl). Y pasHeHHe rapMOHUYECKOH BOJIHLL,
Hudparuys mexaHuHueckux BONH. KOrepeHTHHIE MEXaHUYECKME BOHHDL
HuTephepeHLns MEXaHAYECKUX BOJIH.
ONEKTPOMATHUTHEIE | DiIeXTpoMarHuTHLIC BOMHEL CKOPOCTb ANEKTPOMATHMTHBIX BONH. CBoHCTBA 2
BOJHE! 3AEKTPOMArHUTHBIX BOJIH,
IMpurnun neperasn MHPOPMALUM ¢ MOMOLILIO INEKTPOMATHHUTHEIX BOJH Ha
NpHUMepe PaguoCBI3H.
Onrnka §
CieroBbie BOMHDL Cperossie fydn. 3axow npeomieHds csera. Jlunsel, Xoj Jyyel s JIMH3aX. 4

Orrruueckas cuiia NWHZLL ¥ CHOTEMB!  OIH3KOPACIHIONOMEHHLIX  JIUH3Z,
[Tonyuenne nsobpaxenuil B nuxHzax. Popmyna TOHKON NuH3bI, YBCIHUCHUE
JIHH3AL Onrruueckue npubopel.
CxopocTs cBeTA, ITpu3ama. Iucnepcun cBeTa.
Cper Kkak anekrpoMarHutHas sosma.  Korepemrnocts. [lonyuenue
KOFEePEHTHLIX. CBETOBBIX BOJH. Murepdepenuus cpera. Iudpakuus cpera.
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Mudpaxuponsas pemerxa, [lomapusamus ceera. IlonepewnocTs CBETOBBIX
BONH. Pazpemaromast ciocoGHOCTS ONTHIECKHX NpudopoR.

Jlabopamoprute pabormvt.

4. Onpepenexue onTHIecKol cyisl 1 (POKYCHOrO paccToamusa cobupalousei

JINH3EL
5. Vzmeperye [JMMHEl CBETOBOH BOJIHBL C  [IOMOLIBIO MppakiMoHBoH

PEILETKH.

Usnydenue v

Buael usnysedunii. Merounnky ceeTa. DNEKTPOMArHATHLIS H3TYHEHNA Pa3HbLX,

CHEKTPhI JMAanazoHoB JUIMH BOJH—  pAjMOBONHBI, HH(PAKpacHoe, BHAHMOC,
yaLTPaHONETOBOE X DPEHIreHOBCKOE H3Myuenus. VcTounuxu, cBoiicTea n
NPHMEHEHNE oTHX H3MYHeHHH,
Jlabopamopras paboma:
6. Habmosesre Crinomsoro ¥ TMHEHYaToro CleKTpos.
OCHOBBL TlocTYNATLI CISUMANBHOMN TEopHy OTHOCHTENLHOCTH. [IpOCTPancTRO U BpeMi
crienuaneHoi Teopur | B CITeHMANLHON TEOPHH OTHOCHUTENLHOCTH.
OTHOCKTENbLHOCTH [lonnasg aHepris. Dueprus Nokos. Peisrusucrexvid uMnyse. Ceash NORHOH

SHEpPruH, NUMIIyNLCa H MACChl Texa, I'pamduu APpAMEHUMOCTH KNaccHUECKOH
MEXAHHKH.

KranTopas ¢pusnuxa

CBeTOBLIG KRAHTHI

Funoresa Ilnawka o xpamrax. llocrosumas IDnanka, QoroH. OnwiTel
Jle6enera u Basunosa. Doroadderr. ITpumenenne horoadderra B TeXHUKE,
Omerrst  Cromerora.  Ypasnenwe Difmmredina ann  dorosddexra,
Kopnyckynsipro-BonHOBoH Ayammm. ['uroresa xe Bpoiina © BOMMOBLIX
cBRoicTRax HACTHIL Judpaxuus 3JIEKTPOHOB. Coornomenue
HeonpenencHnoctei [efisendepra.

Aromuag gusgxa

Onwitet Pezepdopma. lnanerapHas moneab aroMa. KBaHTOBEIE MOCTYAATHI
Bopa. bopopckad Mofens aroMa BOACPOIA.

(DusuKa aTOMHOTO
anpa

Juueituareie cnexrpsl. CIIOBTAHHOE M BhHYKASHHOE H3IY4YEHUs CBETA.
Jlazepsl.

PapuoakTiBHOCTE. -, fi~, y-Hziyuenus. Meronsl perucrpaiiyin JAAEpHbBIX
manydyeHud. SlmepHele peakiuM. 3aKOH pajuOAKTMBHOrO pacrniana. Ero
CTATHCTHYECKHI] XapaxTep.
Mopenu erpoerss aromMHoro sapa. Hykionras Mopens aapa. SaepHsle cumpl
Hebexr mace ¥ 3Heprys cBA3MW Anpa. YIenbHas sHeprus cBssy. Jlenexue u
CHHTE3 sep. OHEpreTHYecKHH BBHIXOA SHEPHHIX peakumi. JSpepsas
DHEpreTHKa. DBIHAHHE HOHM3WPYIOIeH panualvy Ha JKHBBIE OPraHH3MEL.
ITounrue 0 no3e H2TYYCHY,
DneMeHTapHEIe YACTHLIL. QyHiaMeHTaILHEE B3aUMOAEHCTRUS,
CraTHeTHYIecKMA XapakTep NMpPOLECCOR B MHKPOMHpe. 3aKOHBI COXPaHCHHUA
B MHKPOMHPE.

KanennapHo-remarnteckoe niannposayde no husuke 10 xnace

Ne

Tema

ECTECTREHHO-HAYUHOMH

Hara HcnonszoBanue 060opyHoBanus UEHTPA




M TEXHOJIOTHMYECKOH
HalpaBleHHOCTE
«Touka poctan

TIaH

(ax

Bxonnas xouTponsHas pabora

MEXAHHKA.

OcuoBHEIe 0COGEHHOCTH (BH3HYECKOTO METOMNE HCCHEAORAHIA

@u3nka ¥ 1038anKe Mupa. Yro Takoe
MeXaHmKa.

QOcHOBBI KHEEMATUKH

Hewxenue Toaxu Tena, [TonoxeHue B
npocrpatcTee. Criocobel anucanuy
ZBixeHMs. CucremMa oTeyera.
[Tepemeuienye

CxopocTk PaBHOMEPHOIO MPAMOTHHEIHHOrO
JBHXKEHUA, Y PABHSHNE PABHOMEPHOTO
TIPAMONHHEHHOIO JBHAKECHHS TOUKH.

MrroBesHas cKOpocTh. Cloxenye
cKopocTei,

Yexopenue. JIBWKEHHE ¢ NOCTOSHHAIM
yekopenueM. Equnmua yekopenms.

CKopOCTh: NPU JBMKEHMH C MOCTOSHHEIM
yekopeHueM. VpaRHeHHs OBHIKeHHS ¢
[IOCTOAHHBIM YCKOPEHHEM.
®ponransuas maboparopras pabora
«Mzygenne paBHOYCKOPEHHOTO
IPSIMONMHEHHOTO BBHIKEH A

LlraTus nabopaTopHbl, Mexanudeckas
CKaMbd, OpycoK NepeBsHHbIH,
SACKTPOHHBIN CEIYHIOMED ¢ IaTYMKaMM,
MArHATOYIIPABILIEMbIE FEPKOHORbIE
JaTYnKH CeKyHRoMepa

Pasnomepnoe nBwxenye Touky no
OKPYKHOCTH.

QCHOBLI AUHAMHKE

Matepuansuan touka. [lepsyiii saxon
Hsrorona, Cuna.

10

Bropoii 3axon HeioTona. Macea.

11

Tpetuii 3akon Hetorona, Enqumiane: Maces 1
cunzl. IlonsTre 0 cHeTeMe exuumIL,

12

Cuipl B npupogie. Cuitbl BCEMHPHOTO
TACOTEHHS. 32KOH BCEMUPHOrO TATOTEHHAS

Ileppas xocmutIeckasn CKOPOCTh, Cuna
TKecTH H Bee, HerecoMocTs.

Lehopmauns ¥ cunsl ynpyrecty, 3akon
I'yxa.

Cuunnt Tpenust. CHNB! TPSHHS MESKIY
COTIPUKACaIOMMMHEC [TOBEPXHOCTIMH
TEepabix Tei. CHIBL COTIPOTHBICHHA TPH
ABHKEHHU TBEPABIX Tel B MHAKOCTIX K
razax. Oponransuas naboparopras padora
«VsydeHue ABHKEHU TeNla IpA NeHCTBAN
CHIIBI TRCHHAR

Hepenamisiii 6pycok, HaGop rpysox,
MEXaHHYCCKAN CKAMDBS, AHHAMOMETR

16

JlaGoparopuas pabora Ne | «Mayyenre
ABWXCHMS TENA 110 OKPYIKHOCTTH MOJT
JeHCTRHEM CHIT YIIPYTOCTH ¥ TSDKECTH

Beco! 5neKTpOHHDLIE, [UTATHB
nabopaTopHbIK C AEpIKATENIeM,
JMHAMOMETD, HHTh, JIEHTA MEDPHAS, JTHCT
OyMars, rpys. DIeKTpOHHEIH CeKyHIOMED

3akoHs! COXPAHCHHA B MECXAHHUKE

17

Hmnysse marepuansroi Touxu. Hpyras
(hOopMYAHPOBKa BTOporo 3akona HuioToHa.




3aKoH CoXpaHeHHs UMITYJIbCa

13

dpouranexas mabopatoprad padora
«Mcenenoradue YIpyroro W HEYNpYroro
CTONKHOBEHHS Te/», PeakTHRHOE NBIDKEHHE.
Venexu p OCBOSHHH KOCMHYECKOro
NPOCTPAHCTEA.

ITunuegpbl MeTalnHYecKue
(aMmOMMHHEBDIA W CTaJIbHOIL), HUTh,
NMACTHITHY, WITATHB TabopaToOpHblii ©
JepiaTenem, MMHeHKa

19

Pabota cuisl. MOHIHOCTE.

20

Dueprus. KuseTyueckas SHEPrEs ¥ ee
M3MEHEHHE.

21

Padora cuiist TKecTH. PaBoTa cinst
ynpyroctd. [loTenuuansHas SHepris.

22

JaKod COXPaeHHs SHEPTHN B MEXAHHKe.
Y MEHBILCHUE MEXAaHHMECKOH SHePrid
CHCTCMBI HOJ ASHCTEHEM CHUI TREHHL

23

JlaGoparopHas pabora Ne2 «M3yyeHue
32KOHA COXPAHEHH MeXaHHECKOH
DHEPTHHM.

[pyscuna aectroctsto 20 H/M, rpys
maccoii 100 r (2 wr,), mraTrs
1abopaTopELi ¢ AepKaTeneM, NHHeHKa

CraTnka

24

Papnogecue e [lepsoe yenopue
PpaBHOBECHS TBEPAOrO TeNa.

25

MowmeHT cuiibi. BTopoe ycsoBHe paBroBecHst
TBEPAOTO TENA.

26

Konrponsuas padora Ne 1 «Mexauuxay

MOJIEKYJUSIPHAS @VBHIKA. TEIJIOBLIE ABJIEHIS

OcHOBBI MOTEXYIISPHO-KUHETHYECKO Teopuu

27

OcHOBHEIE TTONIOKEHHA MONCKYNAPHO-
KHHETHUECKOM Teopui. PasMepsl MoneKyil.
Macca monexys. KongyecTBo BemecTsa

28

BpoyHosckoe jamkenne. CHiter
B3AHMOACHCTBHA MONESKYIL.

29

CTpoeHne razoo0pasHelX, MUK K
TBEPIBIX TEIL

30

VpeansHepld ra3 8 MOIEKYIApHO-
KHHeTHueckoi Teopun. OcnosHoe
YPABHEHHE MOJEKYIAPHO-KHHETHIECKOH
TEOPHH I'asoB

31

Temrepatypa. Tennonoe paBHOBECHE.
Onpepeneuue TemMneparyprl. AGcomoTHas
TeMmieparypa. Temuepatypa -~ Mepa cpegHeH
KHHETU4ECKOH IHEPruH MONEeKYN

[udposas

nabopatopus yueHudecKas (husuKa,
xumus, 6uonorus): Hudporoii paTumk
TeMOEPATYPEI

32

Vamepenue ckopocTel MosteKyin raza

33

VpaBHEHHE COCTOAHMA HAEAbHOIO rasa.

34

["a20BLIe 3aKOHEL

JemMoucTpauus «V3ameHnere qasneHne
ra3a ¢ MsMeHeHHeM 00heMa pH
NOCTOAHHON TEMITEPATYPEN: HATIHK
nasnepus. JaTynk TeMmepaTypsl,
IITATHB, COCYX I AEMOHCTPALMH
ra30BBIX 3aKCHOB, Hacoc.

Hemoncrpanus «ksmeHenue gapneHw
rasa ¢ M3MEeHEeHHeM TeMIepATyph! IpH
HOCTOAHHOM COBEMeN:

Harunk pasneHus, [aTHHK TCMIICPaTypEL,
IITATHB, COCYL IS ASMOHCTPALMK
ra3zoBbIX 3aK0HOB, JHIISHKA, COCYN ©
BOHOH, CITHPTOBKA.

Hemonctpanus «Hamenenue o6bema raza
C M3MEHEHHEM TEeMIIEPaTyphl [IPH
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NOCTOSHHOM NABNCHEHY: JATUHK
AARNSHHA, JaTYHK TEMIGPATYPLI, MTATHE,
COCYJ M ASMOHCTPALINK [a30BLIX
34KOHOB, JIMHeHKa, cocy/ ¢ BOHOH,
CITHPTOBKA

apurarencii. KT Tennossix JBUraTeneii.

35 JlaGoparopuas paGorta Ne 3 «OriprTHas JaTqux Jannesnns, JATIMK TEMIEpPaTYpHI,
nposepka 3axkoHa [Nefi-Jlioccaxan IITATHE, COCYL NS IEMOKHCTPALUH
rasoBhIX 3ax0HOB. JInHeilika, cocyn ¢
TEIoH BOHOM, COCYA ¢ XONOAHOI BONOIH
36 Hacemuenniit riap. 3aBUCUMOCTS JaBiIeHHL HaTuHK TeMnepaTypsl, TEpMOMETP,
HACBILEHHOrO 11apa OT TeMITEPATYPAL MapiisL, CoCYH ¢ BOJOM
Kunenune. OpoutansHag maGoparopuas
pabora «M3MepeHHe BIKHOCTH BO3AYXAN
i BraxHoCTs BO3AYXA H €8 M3MepeHne
38 Crpoenue U CBOHCTBA KPHCTAINIHIECKHY H
aMOP{(PHBIX TeJL.
39 BuyTpesmsas sHeprus. Hemoncrpamiza «Msmenenre suyTpenmeit
DHEPTHH Tejla NPU TPEHHU B YHApeR:
JaTIHK TEMNEPATYPEL, ARE NOCKH, ABE
CBIHUOBBLIE INIACTHHKH, MOJIOTOK
40 Pabora B TepMOHHAMUKE,
41 KosnyuecTso Temiors,
42 [epprlif 3aK0H TEPMONIHHAMUKH.
lMpumeuenye nepeoro 3akona
TEPMOJIMHAMMKH K PasIHUHBIM NpoLeccant.
43 HeobparnMocTs Npoleccor B npupojie.
44 TpuniEns! nefcTBYA TeILIOBBIX

45

KonTponsnas pabora Ne 2 «Ocropsr
TEPMOFHMHAMUKI?

QJEKTPOJIHHAMUKA

DNEKTPOCTATHKA

46

DREKTPHYECKMH 3aPAI U STEeMEHTAPHEIE
YACTHIL. 3aKOH COXpaHeHKs
DIIEKTPHYECKOr0 3apsapa.

47

OcHoRHO¥ 3aKOH 3NEKTPOCTATHKH ~ 3aKOH
Kynora. Egurnna siexrpHYeckoro sapaia.

48

Snexrpraeckoe noie, HanpsoxeHHOCTb
SAEKTPHYECKOro nosst. [Ipunnmn
CYTIEPITO3HIIMI MOJIGH.

49

Cunopsle IHHUY 31EKTPHISCKOTO TIOMIL.
HanpspkeHHOCTD I10J1A 3aPsUKeHHOrO Irapa.

50

HpOBO,E(HHKH B DAEKTPOCTATUMECKOM ITONE,

51

JHONEXTPHKH B 3NEKTPOCTATHYECKOM IOAE,
[Tongpu3aues IU3NeKTPAKOB.

52

[ToTeHLMANbHAT YHEPrius 32PSHKESHHOTO TeNa
B OHOPCAHOM 3TIEKTPOCTATHYECKOM NoJe.

53

IToTeHIMaN BIEKTPOCTATHUECKOrO O,
PasHOCTD TOTSHIHAIOD

54

Cpasb MENOY HATIPAAKEHHOCTRIO
SNEKTPOCTaTHICCKOIO NIOMA K
HanpRKeHHeM. OKBUNOTCHIMAILHBIC
TMTOBEPXHOCTH.

55

2nekrpoeMKocts. EtHunb
anexTpoeMiocTH. KoHagHcaTopht. DHEPrus
3APMKEHHOIO KOHAEHCATOPA.

56

Konrponenag pabora Ne 3
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| «ONMEKTPOCTATHKA.

FaxoHbl TOCTOAHHOID TOKS

57 DnexTpuasckui ToX. Yenosud, HeoOXonuMEele Hemoncrpauus «Mccnegosanne
msust ero cymecTtroganust. 3axon OMa Wi yyacTra 34BHCUMOCTH CHJSIbl TOKA B MPOBOAHHKE
uemu. ConpoTHBIEHKES. OT HATPSDKEHHS: JATUHK TOKA, NaTUHK

HAXIPSPKEHHS, PE3UCTOP, PECCTAT,
HCTOYTHHK JTTATAHMHS, KOMIUIEKT JIpOBONOB,
K09

58 Dnexrpudeckue nenu. [locieaoBaTeNbHOE K
[[apanneibHoe COSAMHEHHE IPOBOAHMKOR,

59 JlaBoparopuas paGota Ne 4 «Vzyuenue Jarauk Toka, NATIMK HANPSKEHMs,
NIOCHEHAOBATEIHHOTO 1 NAPANENbLHOrO aMIIePMETD JBYXIPeAeNbHEIN, BONETMETP
COSMMHEHHS NPOBOAHMKCE). IOBYXIIpEACTBHEIH, PE3UCTOP, HCTOYHMK

NUTAHYA, KOMIUIEKT NPOBOLOB, K04

60 PafoTa B MOIHOCTS HOCTOSHHOTO TOKA. JlaTupK TOKa, JATHUK HANPKEH K,
dporransuas nabopatopras pabora «Msmepenue aMIIepMEeTp ABYXIPENeAsHbIA, BOALTMETP
paBoTEl K MOLIHOCTH JJEKTPHIECKOrC TOKA» ABYXTpeNensHbIH, 1aMITouKa, HCTOUHHK

DMTAHMS, KOMIUIEKT IPOBCAOB, KIIOY

61 DMeKTPOABIDKYIAs chna. 3akon OMa Ui NOAHOH
LEIH.

62 Konrponsuas pabora Ne 4 «Baxon Oma ams
noNHoH Lenuy

BIeKTPUUECKHH TOK B PA3/IMYHBIX Cpellax

63 OnexTpHYecKas MPOBOAHMOCTDL Pa3THTHLIX
BEIIECTB. DIeKTPHISCKHH TOK B
[TONYNPOBONHUKAX. IJEKTPHICCKas
TIPOBOAMMOCTD NOMYNPOBCAHMKOR IIPH HATIMYHY
ripuaMeced

64 DnexTpUUecKHil TOK Yepe3 KOHTAKT
QONYTIPOBOAHHKOB P-, N-THIIOB.

63 Tonynpopoauuxessii auoi. Tpansucrop.

66 OnexTprraecKuii TOK B HKUAKOCTX, 3aK0H
EKTPOIIN3A.

67 DIeKTPHYUECKHH TOK B razax.

68 IpomeskyTouHas ATTeCTALHS

Kaneupapuo-TeMaTH4YecKoe uxanuporanue yqednoro marepuana no gusuxe 11 wxace
Ne Tema Kon-Bo Jar | Hcnonbsopanye 060pYAOBaHIH LICHTPA
YPOK JacoB a BCTECTREHHO-HAYHHOM
a ¥ TEXHONOTHIECCKOH
HaUpaBICHHOCTEH
«Touka poctan
mad | dax
T
SMEKTPONHMHAMUKA
MaranrHoe Moie u ANEKTPOMATHHTHAN
AV KIS
1 Bzaumopneiicrsue Tokos. MarHuTHOE rnofe. Hemoncrpaupns «kismepenne nons
MOCTOAHHOTQ MArHUTA»: JATHHK
MATHHTHOTO HOJIL, [1OCT! OSIHHBIH MarHyuT
MOKOCOBOIL.
IemoucTrpanus «kismepenue 1o BOKpYT
NPOBOAHWKA € TOKOM»: JaTIHK
MArHWTHOIC 1o, ABa WITATHEA,
KOMIUTEKT MPOBOJAOR, HCTOYHHK TOKA,
IIOU
2 Bexrop MarsurHoM uunykuue, Jenms
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MAHHTHOrO Toss, Monyns BeKTOpa MArHHTHOM
vHIyKuME, Cuna Amnepa

‘ 3 | Bxonuas kouTposnsHag pabora
4 Maruutnbii norox. Jabopamopuan patoma
‘ Aol «Mlzmepenyie MATHHTHON HELYKUKHY
S | MaruurHoe mosie.
6 | SBieHUC 3NEKTPOMATHUTHON HHAYKIHA.
MaryuTHEN T10TOK. 3aKOH 31EKTPOMArHHTHOM!
HHAYKLUHK
7 | abopamopran paoma No2 «Msyuenue JaTuuK HApsOKEHYs, NATHHK
SBJIEHHUS INEKTPOMArHUTHON HHIYKIHH MarHUTHOTO MOJA, JIMHelKa, KaTymKa-
MOTOK, OCTOAHHBIH NONOCOBOH MATHHT,
Tpy6ka us IIBX, KoMIuexT npoBozos,
UITATHE C JICpKaTeeM
8 _ | Camomnnykuust. HHAYKTHBHOCTS.
9 DHeprus MarHUTHOTO TIONS TOKA.
DIICKTPOMATHUTHOE 11051
KOJEBAHUS H BOJHLI
Mexamaueckue 1 3eKTPOMATHITHLIE
KoacOanun
10 | Coobogrste 0 BEIHYIKICHHBIE MEXAHHYCCKUCE
Konedanus
11 | Maremaruueckuit mastauk, JnHamuka Hemoncrpaums «KoneGanus HUTIHOTO
KOnedaTeNnLHOro IBHKSHHM. MasTHHKA ¥ CBOOOMHEIC KONeOaHus rpy3a
Ha NPY)KHEHER: FATYHK YCKOPEHUIL,
WITATHB C KPeNe;KoM, Habop rpy30B, HHTb,
Habop PYIUH
12 | 'apmonnieckue xonebanms. Paza xoneBauuii
13 | Habopamopnaa pasoma No 3«Oripejenenue KommpioTep, AaTuuk YCKOpeHHs, Ipy3 ¢
yokopeHus cBoDOIHOr0 NaZeHys pH MOMOIIH KPKOYKOM, JISTKAs H HEPaCTAKHAMAN HUTE,
MAATHUKAY pYJEeTKa
14 | Ceoboausle M BLIHYIKASHHLIE
ANEKTPOMATHUTHEIE xonebanns.
15 | Konebarensubiii xoutyp. [Ipespamenne
SHEPrHM IPH 3MEKTPOMATHHTHEBIX KoJicOanms
16 | Ilpespaitiessic 3HCPIrUH IPH FAPMOHMYECKIX
xonefarx
17 | Brinyxkunenssie koneOanms, Pezonadc.
18 | YpaBHCHUS, OIHCHIBAIOILME IPOLIECCHLI B
KONEOATCIBLHOM KOHTYpPE
19 | Ilepuon cRODOABBIX SNEKTPHUCCKHX KoNeOaHNH
20 | IepemeHHBIH 3IEKTPHYCSCKHIL TOK Hemonctpauus «Mamepenue
XAPaKTEePHCTHK NEPEMEHHOrQ TCKAN:
JBYXKananbHad ﬂpHGT&BK&-OCHHHOFp&[l),
3BYKORCH reHepaTop, Habop 1poBogon
21 | AKTUBHOE CONPOTHBICHME B LENU IIEPEMEHHOr0
TOKa
22 | DnexTpuUUECKUH pesoHaHC Hemoncrpauus «llocnenopaTentHbli K
NAPAIUIENBHLIA PEIOHAHCY;
NByXKaHaibHas IPHCTaBKa-OCHHIorpad,
3BYKOBOIT rereparop, peancrop 360 Ow,
KaTyuika HEnyKTHEHocTH 0,33 ML,
xkoupescarop 0,47 Mx®, wabGop nporopos
IlponseoxcTBO, MEPEAAYA B HCIOJLIOBANNE
SJIBI{'I‘])H'{CCROﬁ JHEPTrHi
23 | Tpancthopmaropsl. [Tepenaaya 3MeKTPOIHEPIHML. HemoscTpalus «rpaHc(opmMaTopy:

ABYXKanaibiass IpUcTaBRB-ocuorpad,
3BYKOBOH reneparop, MHOrooOMOTOUHb!H
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Tpanchopmarop, Habop IPOBOOB

24 | TereprpOBaHHE SNSKTPHIECKOH SHEPIHH.
25 | Pemenue 2anau o Teme «TparchopMaropsd
26 | Konmponsnaa paboma N I «Mexanuueckne
# SNEKTPOMATHUTHEIE Koneharmm
MexanmgecKue BOJHLY
27 | BonsoBbie SBIEHHUS. PacTipocTpaHeHke
MEXAHUYIECKUX BOJIH.
28 | Jnuma sonHel. CKOPOCTh BONHBL, Y PaBHEHHE
oeryuieil BONHEL
29 | Bonuel B cpefe.
DnaexrpoMaruiTIbLIe BOJHB
30 | SuexrpoMarsaMTHAA BOJIHA.
31 | Wzobperenne paguo A.C. IlonoBLIM.
TIpHHIMTITEL PaSHOCBASH.
32 | CpolicTra SNeKTpOMATHHTHELX BOTH.
33 | O6ofmaromui ypok «OcHoBHEIe
XapaKTepPHCTHKH, CBOHCTEA U MCNONB30RAHME
SEKTPOMArHATHELX BOJIHY.
34 | Kouwmponsnaa paboma Mo 2 «(Mexauuseckue u
SNEKTPOMATHHTHEIS BOJIHLE)
OIOTHIKA
Cuerosele BOJIHDI
35 | Ipunuun lofrenca. 3aK0KR OTpaXceHus CBETa.
36 | 3akoH mpenoMeHus CBETA.
37 | lMonnoe oTpaxenye.
38 | Jlunza. octpoenre n306paxeHui, qanaeMEx
mAzaMu. opyMyna TOHKOH JUH3EL
Vpenuuesne NUH2EL
39 | Jdabopamopnan paboma Ned «Onpenenenue Ocpernrens ¢ #CTOMHMKOM CBETA Ha 3,5
ONTHYECKOH CHITHI U (POKYCHOrO PaccTOMHMA B, HCTOYHMK TTMTAHKS, KOMIUIEKT
cobnparome AMH3LI? NPOBOZIOB, Lieekas Anadparsa, 3Kpan
CTAIbHOH, HalIpaBISIOIIAA C
H3MepHUTensHOH mKanol, coduparomye
JIMM3BI, PACCEHBAIONIAL JTHH3A, cnaiy
«Mopens npeaMeray B pelitepe
40 | Hucnepcus ceera.
41 | MrrephepeHima MEXAHWYECKHX BOJIH H CBETA.
42 | Hubpaxius MexaHHHECKHX BOJH
Juhpakuponnasn pemierka.
43 | IlonepedHoCTs CBETORBIX BOJIH H
INEKTPOMAardy¥THas TeOpUs CBETa
Jabopamopnan paboma NeJ «3mepenne
JUIHMHEL CBETOBOM BONHEL)
Haayuenne H CHEKTPLI
44 | Buael wenyuenuil, Merounuiu ceera
45 | CriexrpanbHbiii ananus. Jabopamopran
paboma o 6 «Habiogenne CIHIONIHOIO K
JIMHEHYATOTO CIICKTPORY
46 | Hudpakpacsoe, yiasTpadpyoneToroe 1
PEHTIeHOBCKOE MATYUSHHA.
47 | llixana 35eKTPOMArHUTHBIX H3IIYYEHUH
FnepMen Tl TEOPUH OTHOCHTENLHOCTH
48 | Iloctynarsl TEOpMK OTHOCHTENIBHOCTH,
OTHCCHTENBLHOCTE OJHOBPEMEHHOCTH,
49 | OCHOBHEIE CIEACTRHS M3 ITOCTYNATOB TEOPHH
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OTHOCHUTENBHOCTH. DNEMEHTLL PEJIATHBACTCKOMH
JBHAMMKH,
50 | Kormpanvnan paboma Ne 3 «Orrraka,
DNeMeHTH TSOPHE OTHOCHTCILHOTTH
KBAHTOBASL PHUIHIKA
CreToBbl¢ KBAUTLI
51 | Bapoxpenue xpanropoii Teopuu. otoaddekr.
52 | Teopus goroaddexra,
53 | QoTOHLL
54 | Peiuenue 3agaq 1o Teme «CBETOBBIE KBAHTLIY.
Atovpas GHINKA
55 | Onsirel Pezepdopna. SlnepHas Moaenb aroma.
56 | Keanroeste noctynats! bopa, Mozgens aroma
soaopoga no bopy.
PDuzuka ATOMIOIO SIAPA
57 | Mertoabt HabaIONESHHS ¥ PErUCTPALIHK
DAEMEHTAPHEIX JaCTHIL
58 | OrkpsiTHe pagBoaKTUBHOCTH. Anbda-, Gera- 1
ramma- HanydqeHus,
59 | PaguMoaKTHBHbIE IPEBPALLCHHS.
60 | 3axor panmoaxTueHOTO pacnana, [lepuox
nonypacnana.
61 | OrxpuiTue nefirpoua.
62 | Crpoenre aToMHOro 4/pa. SiepHbie CHIbL.
DHeprys CBA3H ATOMHBIX, ALEP.
63 | fAnepHble peaxuuy. DHEPreTUCCKuEl BHIXO)
AGEPHEIX PEAKLMH.
64 | Jleneuue anep ypasa, Llenueie sgepHbie
peakuny. SepHslii peakrop
65 | TepmosnepHsie peaxuuy, [Ipumenenne sAepHoR
DHEPIETHKH.
66 | Koumponsnan pabonia M 4 ¢ATOM U aTOMHO®
ADPOR
67 | Buonornueckoe ASHCTBHE PaAHOAKTHBHBIX
W3NYYEHNH, DTanbt PasBUTHs QU3MKH
9JIEMEHTAPHBIX HACTHIL
68 | Ipomexyroynas aTrecTauys
padux naboparopunix pabor 10 iotace
No Tema Hara
1 JaGoparoprasn patorta Ne 1 «lizyuenne ABHIKEHHA TENA N0 OKPYIKHOCTH MO
JICHCTBHEM CHJI YIIPYrOCTH M TSHKECTHY
2 JlaBoparopHas paGora No2 «VisydeHue 3aK0Ha COXPAHSHHST MEXAHHYECKOR
IHEPTHUR,
3 Jla6oparopuas pabora Ne 3 «Ompiraas niposepka 3axona I'efi-Jlioccakay
4 Jlaboparopaas paGora No 4 «M3yseHue nocneJoBaTeNEHOIO U NAPILISILHOIC
COEJIMHEHHS NPOBOTHUKOBY
padnx xonrponeunix pabor 10 xrace
Na Tema Jata

Bxonwas KOHTposbHas paboTta

Kotrrponsuas pabora Ne 1 «Mexanuka»

Konrponnnas pabora Ne 2 «OClioBL TEPMOANHAMHKIDY

Konrponshas paGera Ne 3 «DNeKTpOCTATHRAY.

LB D | —

Konrponsras pabora Ne 4 «¢3akon OMa 1718 NONHCH LEIU»

[papuk naboparopunx pabor 11 knace
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Ne Tema Jara
1 Jla6oparopras paGora No 1 MsMeperue MarBUTHON HUAYKIHH
2 Jlaboparopuas paGoTa No 2 Mayyense sBiesus 3eKTPOMATHHTHON HHAYKITHH
3 Jlaboparopuas paGora Ne 3 Onpenenenne yokoperns CBOGOHOIO MafeHus! npu
TIOMOIIH MasTHHKA
4 Jlaboparopuas paboTa Ne 4 OripeneneHue ONTHISCKOH CHITH 1 doKycHOro
paccTosHus cobuparoiei NHN3E
5 HaGoparopras pabota Ne 5 Mamepene JUIMHE] CEETOBOM BONHLI
6 Jlaboparopuas pa6ota Ne 6 HaGimofesue cIUiOmHOro ¥ NUHeuaToro CIEKTPOR
I'paduic xorTponsabix pabor 11 xnace
Ne Tema Hara
Bxopnas xonrponsuas pafora
1 MexaHuuecKue ¥ 3JIEKTPOMATHHTHEIE KOneOarms
2 MexXaHUUCCKHE B SNEKTPOMATHUTHBIE BONHBI
3 Onrruka. DNeMeHTE! TeOpH OTHOCUTEILEHOCTH
4 ATOM K aTOMHOE Sipo
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