Pabouast nporpamma no ¢pusuke 7-9 kiaaccol

Pabouas nmporpamma paspadotana Ha ocHoBaHHH 1. 18.2.2 ®I'OC OO0 u TpedboBanmii k
peanuzauuu ocsoenus OOIT OOO.

1. Inanupyemble pe3yabTAThl YCBOCHHUS Y4eOHOI0 NMpeaMeTa.
JIMYHOCTHBIE Pe3yJbTAThI.

das 7 -9 kaacca

1) BociuTaHWEe POCCHICKOW T'PaKIaHCKOW HACHTUYHOCTH: MATPUOTHU3Ma, yBaxKeHHs K OTedyecTBy,
OCO3HAHHUS BKJIaJ]a OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOW HAYKH;

2) OTBETCTBEHHOE OTHOIIICHHE K YUCHHUIO, TOTOBHOCTh M CIIOCOOHOCTh O0YYAIONIUXCS K CAMOPA3BUTHIO U
camMo00pa30BaHUIO HA OCHOBE MOTHBALIMHU K OOYUYEHHUIO U MO3HAHHMIO;

3) 0CO3HaHHBIH BBHIOOP U MOCTPOCHUE AabHEHIICH HHANBUAYAIbHON TpaeKToOprK 00pa3oBaHus Ha 0a3e
OPUEHTHUPOBKH B MHUpe mpodeccuii u mpodhecCHOHATBHBIX MPEANOYTEHUH ¢ Y4ETOM YCTOHYMBBIX
[I03HABATEJIbHBIX MHTEPECOB, a TAK)KE HA OCHOBE (POPMHUPOBAHUS YBAKUTEIbHOTO OTHOIIEHUS K TPYLY,
pa3BUTHE ONBITA YYACTHSI B COLUAIIHO 3HAYUMOM TPYIE;

4) yMeHHEe KOHTPOJIMPOBATh MPOLIECC U pe3ysIbTaT yueOHOW 1 MATEeMATHYECKOW ACATSIbHOCTH;

5) KPUTUYHOCTDb MBIINUICHHUA, MHAULIUATHUBA, HAXOJYUBOCTb, AKTUBHOCTb IIPU PCHICHHUH I'COMCTPHUUCCKUX
3aaad.

MeTanpeamMeTHblie pe3yabTaThl.

A) Ilo3HaBaTesibHbIE. YMEHHE CAMOCTOSATEIBHO OMPENENSATh IeI CBOEr0 OO0y4YeHUs, CTaBUTh U
dbopMynupoBath A7 ceOst HOBBIE 3a/1a4H B yu€0e, pa3BUBATh MOTHBBI U HHTEPECHI CBOEH MO3HABATEIBHOMN
NEATENIbHOCTH; YMEHHUE COOTHOCHUTH CBOM JIEUCTBHUS C IUIAHUPYEMBIMU PE3YJIbTATAMH, OCYIIECTBIATH
KOHTPOJIb CBOEH JEATETbHOCTH B MIPOIECCE JOCTHXKEHUS pe3yibTara, ONpeeNsaTh ClIocoObl JeCTBUIA B
pamMKax MpeUIOKEHHBIX YCIOBUM M TpeOOBaHUM, KOPPEKTUPOBATH CBOM JIEHCTBUS B COOTBETCTBHH C
HW3MEHSIOLIENCS CUTYaLlUE;

yYMEHHUE OMPEENATh MOHATHUS, CO3/1aBaTh 0000IIEHNs, yCTAHABIMBATh aHAJIOTUH, KJIACCU(UIIMPOBATH,

CaMOCTOSITENTLHO BBIOMPATh OCHOBAHUS M KPUTEPHUH IS Ki1acCU(DUKAIINH;

YMCHHUEC YCTAaHABJIMBATb MPUYNHHO-CJICICTBCHHBIC CBA3HU, IIPOBOJUTH AOKA3aTCIbHOC PACCYKICHHEC,
YMO3aKJIHOUYCHUEC (I/IH,Z[YKTI/IBHOG, ACAYKTUBHOC U II0 aHaHOFI/II/I) U JACJIaTb BBIBOABI, PAa3BUTUC
KOMIIETEHTHOCTH B 00JIACTH UCITOIb30BaHUS I/IH(l)OpMaI_[I/IOHHO-KOMMYHI/IKE[L[I/IOHHBIX TCXHOHOFHﬁ;

NepBOHAYAIIbHBIE TIPEICTABIICHUS 00 UIEAX M 0 MeToJaX (PU3UKHN Kak 00 YHUBEPCAITHHOM SI3BIKE HAYKH U
TEXHHUKH, O CPEACTBE MOJICTTUPOBAHUS SIBJICHUHN U MTPOLECCOB;

yYMEHHE BUIETh MAaTEMaTUYECKYIO 3371a4y B KOHTEKCTE MPOOJIIEMHOM CUTyalluu B IPYTUX AUCIUILTAHAX,
B OKPY’KAIOIIEH )KU3HU;

YMEHHE HaxoJIuTh B PA3JIMYHBIX MCTOYHMKAX HHGMOPMALNIO, HEOOXOIUMYIO ISl pelIeHUs
MaTeMaTHYeCKUX MpobiieM, U MPEACTaBIATh €€ B MOHATHOW (QopMe, IPUHUMATh PELIEHUE B YCIOBHSIX
HEMOJIHOM WM U30BITOYHON, TOUHOW MIJIM BEPOSITHOCTHON MH(pOpMaIUy;

yYMEHHUE IOHUMATh 1 HCIIOJIb30BaTh MATEMaTUYECKHE CPE/ICTBA HATJISIIHOCTH (UePTEXkKH, TAOIUIIbI, CXEMBI
U Ap.) JUTsl WUTFOCTPAllui, UHTEPIPETAlliH, apryMEHTALUH;

YMEHHUE BBIIBUraTh TMIIOTE3bI IIPU PELICHNH 3a/la4l M OHUMAaTh HEOOXOIUMOCTh UX IMPOBEPKH;

IMMOHUMAaHHEC CYINHOCTHU aAJITOPUTMUUYCCKUX npeﬂanaHHﬁ U YMCHUC HeﬁCTBOBaTB B COOTBETCTBHH C
MNpECAT0KECHHBIM aJITOPUTMOM.



b) PerynsiTuBHbIe. yMEHHE TEHEPUPOBATh UJCH U OMPEIENIATh CPEACTBA, HEOOXOIUMBIE IS UX
peaMzalnuy; yMEHUe ONMpeAeNsaTh LN U 3a/1auil JAeATeIbHOCTH, BEIOUpATh CPEACTBa peain3aluu
1enei ¥ MpUMEHATh UX Ha MPAKTHKE;

B) KoMmMyHUKATHBHBIE. KCIOIB30BAHUE PA3TMYHBIX HCTOYHUKOB ISl OTydeHUS (PrU3HUecKoil nHpOpManH,
MMOHMMaHHWE 3aBUCUMOCTH COAEpKaHus U ()OPMBI TIPECTaBIEHUS HH(POPMALIUH OT IeJieil KOMMYHUKAIIH 1
ajapecara.

IIpenmeTrHble pe3yJibTaThl.

BrinycKHUK HAYy4YUTCH:

e coOmronaTe mpaBmiia 0E€30MACHOCTH M OXpaHbl TpyAa Hpu paboTe ¢ y4eOHBIM U JTaOOpaTOPHBIM
o0opyI0BaHUEM;

® [IOHHMMAaTh CMBICI OCHOBHBIX (PH3UYECKMX TEPMHUHOB: (pu3mMueckoe Teno, (pU3NYECKOE SIBICHHE,
(dbu3nuecKkas BeIMYrHA, CIUHULIBI H3MEPEHUS;

® pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXKHO PEIIUTh MpPU TMOMOIIM (PU3UUYECKHX METOOB;
aHAIM3UPOBATh OTACJIbHBIC JTallbl MPOBEACHUS HUCCICAOBAaHUN U HMHTEPIPETUPOBATH PE3YJIHTATHI
HaOII0/IEHUH U OMBITOB;

® CTaBUTH OIBITHl MO HMCCIEAOBAHUIO (UINYECKUX SBICHHM WU (DU3MUECKUX CBOMCTB Ten 0e3
UCIIOJIb30BAHUS TMPSAMBIX HM3MEPEHUH; TpU ISTOM (QOpMYIHpOBaTh MpoOiieMy/3agady ydeOHOro
AKCIIEPUMEHTa; COOUpaTh YCTAHOBKY W3 MPEMAJIOKEHHOT0 OO0OpYIOBaHMS; MPOBOJUTH OMNBIT H
(hopMyIIIPOBATH BHIBOJIBI.

[Ipumeuanue. [Ipu npoBeaeHun uccieAOBaHUA (PUINYECKUX SBICHHUA H3MEPUTEIbHbIC MPUOOPHI
WCIIOJIL3YIOTCSL JIMIINb KaK JaTYMKU W3MEPCHHS (U3NYSCKUX BEIMYUH. 3alUCU TMOKA3aHWUH MPSIMBIX
M3MEpEHUil B 3TOM cliyyae He TpeOyeTcs.

® TIOHHMMATh POJIb SKCIIEPUMEHTA B MOJIYUEHUU HAYyYHOU WH(OpMALIUK;

® TMPOBOJUTH MPSAMBIE U3MEpEHUsT GU3NYECKUX BEITUYHMH: BpEMSs, paCCTOSHUE, Macca Tela, 00beM,
cuia, Temmeparypa, aTMochepHOe JaBJICHHE, BJIAKHOCTb BO3JyXa, HANpsHKEHHE, CHIa TOKa,
paauanvoHHBId (QOH (C HCHONB30BaHMEM JO3MMETpa); MpPHU 3TOM BHIOMpATh ONTUMAIBHBIA CIOCOO
W3MEPEHHS U UCIIOIb30BaTh MPOCTEUIIINE METOIBI OLIEHKHU MTOTPEIIHOCTEN U3MEPEHUI.

[Ipumeuanue. Jlrobas ydeOHas mporpamMma JODKHA OOECHEYMBATh OBJAJEHHE MPSIMBIMU

M3MEPEHHUSIMHU BCEX MEPEUNCIECHHBIX (PU3NUECKUX BEITUUHH.

® TIPOBOJIUTH HCCIICIOBAHNWE 3aBHUCHUMOCTEH (U3MYECKUX BEIUYUH C MCIOJb30BAHUEM MPIMBIX
WU3MEpEHUIl: IPH ITOM KOHCTPYHUPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YNIbTAThHI MONTYYCHHON 3aBUCIMOCTH
(UBUYECKUX BEJIMYMH B BUE TaOIUI[ U TPa(UKOB, JIeTIaTh BEIBOBI IO pe3yJibTaTaM UCCIEAOBAHUS;

® TIPOBOJIUTH KOCBEHHBIE U3MEPECHHS (PU3NUECKUX BEIIMYWH: TPU BBITIOJHEHUN U3MEPEHUN cOOMpaTh
AKCIEPUMEHTAIIBHYIO YCTAaHOBKY, CIEAYs MPEAI0KEHHOW HHCTPYKIIMH, BEIUMCIIATh 3HAYEHUE BEJIMYUHBI U
aQHATM3UPOBATH MOJIYYCHHBIC PE3YJIBTATHI C YUETOM 3aJJaHHON TOUHOCTH U3MEPEHUM;

® AHAJIM3HUPOBATH CUTYAIIMU MPAKTUKO-OPHUEHTHUPOBAHHOTO XapaKTepa, y3HaBaTh B HUX MPOSBICHUE
W3YYCHHBIX (DU3UYECKHUX SIBICHUN MU 3aKOHOMEPHOCTEH W TPUMEHATh WMEIOLIUECS 3HAHUS IS UX
OOBSICHCHHS;

® TIOHMMAaTh TPHUHIUIBI JNEUCTBHS MAIIWH, MPUOOPOB MW TEXHUYECKUX YCTPOMCTB, YCIOBHUS HX
0€30macHOTO UCIIOJIb30BaHUS B TIOBCETHEBHOMN KU3HU,

® UCIOJIb30BATh MPHU BHIMOJHEHUN YUEOHBIX 3a7a4 HAYYHO-TIOMYJISPHYIO JIUTEPATypy O (PU3nUecKux
SIBJICHUSIX, CIIPABOYHBIE MaTepuaibl, pecypchl IHTEpHeT.

BbINyCKHUK MOJYYUT BO3MOKHOCTb HAYYUThCS:

0CO3HABAMb YEHHOCMb HAYYHBIX UCCIe008aHUL, PONb PUIUKU 6 PACUIUPEHUU NPeOCmasieHuti 0o
OKpydHCalouemMm mMupe u ee 8Kido 8 yIyduleHue Kauecmea HCusHu,

UCNONb306aMb  NpUEeMbl  NOCMPOEHUs  usuyeckux mooenet, HOUcKka U  PopmMyIUpoKu
dokazamenbcme BblOBUHYMbBIX 2UNOMe3 U Meopemuyeckux 6bl60008 HA OCHO8e IMNUPUYECKU
VCMAHOBNIEHHBIX haKmos,

CPABHUBAMb MOYHOCMb USMEPEeHUs. (DUIUYECKUX GelUYUH No GeludyuHe UX OMHOCUMENbHOU
nocpeutHoCmuy npu NPOGeOeHUY NPAMbIX USMEPEHUU,

CAMOCMOSIMENbHO NPOBOOUMb KOCBEHHble USMEPeHUs U UCCLe008aHU DUIUYECKUX BeIUYUH C
UCNONBL308AHUEM PA3IUUHBIX CNOCOO08 UBMEPEHUs PUIUYECKUX BeTUYUH, 8bIOUPAMb CPEOCMBA USMEPEHUS



C yuemom HeoOXO0UMOU MOYHOCMU U3MEPeHUl, 000CHOBbIBAMb 6blOOp CNOCObA UMepeHUs,
aA0eK8amHo20 NOCMABIEHHOI 3a0aye, NPOBOOUMb OYEeHKY 00CMOBEPHOCIU NOTYYEHHBIX Pe3YIbmMamos;

BOCHPUHUMAMb UHDOPMAYUIO PUULECKO20 COOEPHCAHUSL 8 HAYYHO-NONYIAPHOU Jumepamype u
cpeocmeax Maccogou uHgopmayuy, KpUMuyecku OyeHu8amy NoIY4eHHYI0 UHPOPMayuro, AHATUSUPYSL ee
cooepoicanue u OanHvie 00 UCMOYHUKE UHGOpMayUU,

co30a6amv cobCmMeeHHble NUCbMEHHbIE U YCIHble CO0OWeHUs 0 UULEeCKUX AGNEHUAX HA OCHO8E
HEeCKONLKUX UCMOYHUKO8 UHDOpMAYUuL, CONpoBONCOAMb GbICMYNIEHUe Npe3eHmayuell, y4umoléas
0COOEeHHOCMU AyOUMOPUU C8EPCIMHUKOB.

Mexannyeckue siBJeHUsI

BbINyCKHUK HAYYHUTCS:

® pacro3HaBaTh MEXAHWYCCKHE SIBJICHHUS U OOBSCHATh HAa OCHOBE MMEIOUIMXCS 3HAHWH OCHOBHBIE
CBOIMCTBAa WM YCIOBUS NPOTEKAaHHsS OTHUX SBJICHUI: pPaBHOMEPHOC W HEPABHOMEPHOE JBHIKCHUE,
pPaBHOMEPHOE W PABHOYCKOPEHHOE IMPSIMOJIHMHEHHOE JBI)KECHHE, OTHOCHUTEIBHOCTh MEXaHHUYECKOTO
JBHIKCHUS, CBOOOJHOE MAJICHHUE TEJI, PABHOMEPHOE JIBIKECHHE 110 OKPY>KHOCTH, HHEPIIHSI, B3aUMO/ICHCTBUE
TeJI, peaKTUBHOE JIBIXKCHHUE, ITepeIada IaBJICHUs TBEPABIMH TEIaMU, XKUIKOCTSIMH U Ta3aMH, aTMOCHEPHOE
JaBJICHUE, IUIABaHUE TeEJ, PABHOBECHE TBEPHABIX TeJI, HMMEIOIIUX 3aKPEIUICHHYIO OCh BpaIlCHUS,
KoJsiebaTebHOE IBUKCHUE, PE30HAHC, BOJIHOBOE JIBUKCHHUE (3BYK);

® ONKCHIBATh M3yUYCHHBIC CBOMCTBA TEJI M MEXaHHUECKHUE SIBICHUS, HCIIOJIb3YS (PU3NICCKHUE BETHUNHBI:
yTh, MIEPEMEILEHHE, CKOPOCTh, YCKOPEHHE, Mepro] 00pallieH s, Macca TeJa, IUIOTHOCTh BEIIeCTBa, CUIa
(cuima TsDKECTH, CWiIa YNPYTrOCTH, CWJIa TPEHHs), JaBICHHE, UMIYJIbC Tela, KUHETUYECKas SHEprus,
NOTCHIMANIbHAS JHEPIusi, MEXaHW4eckas paboTa, MexaHuueckas MomrHocTh, KIIJl mpu coBepiieHuu
paboThI C UCIIOTIB30BAHUEM ITPOCTOTO MEXaHU3Ma, CHJIa TPCHHU S, aMIUTUTY/Ia, IEPUO]T U 4aCTOTa KOJICOaHUH,
JUTMHA BOJIHBI M CKOPOCTB €€ PACIPOCTPAHCHUS; IPU OMIMCAHUH MTPABUIILHO TPAKTOBATH (PU3NUECKUI CMBICIT
UCTIOJIb3yEMbIX BEJIIMYHMH, UX 0003HAUCHHS M CIUHHIIBI U3MEPEHUs, HAXOIUTh (POPMYIIbI, CBSI3BIBAIOIIUC
JIaHHYIO (QU3HYECKYIO BEJMYMHY C IPYTUMH BEIMYMHAMHM, BHIYUCIIATH 3HAYCHHE (DU3NUCCKON BEITHMYMHBI,

® aHANM3MPOBAaTh CBOMCTBA TEJ, MEXaHMYCCKHE SIBJICHUS W IPOIECCHI, UCIONB3ys (pu3ndeckue
3aKOHBI: 3aKOH COXPAHEHWsS HSHEPTrUH, 3aKOH BCEMHUPHOTO TATOTEHHWS, MPHUHIMII CYIEPIIO3UIMU CHIT
(HaxoxaeHue paBHoaeicTByromel cuibl), [, I u [11 3akons! HproTOHA, 3aKOH COXpaHEHUs HUMITYJIbCa, 3aKOH
I'yka, 3akoH Ilackans, 3akoH Apxumerna; MpH 3TOM Pa3IHyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA U €ro
MaTeMaTH4eCcKOe BBIPAKCHUE,

® pa3nuuaTh OCHOBHBIC TMPH3HAKA WM3YYCHHBIX (HU3MYSCKUX MOJCNCH: MarepuaibHas TOYKa,
MHEpIHAIbHAs CHCTEMa OTCYETa;

e pemuiath 3aJa4yM, UCIOJB3Ys (PU3NUECKUE 3aKOHBI (3aKOH COXPAaHEHHs SHEPIHH, 3aKOH BCEMHUPHOTO
TAroTeHus, npuHIMN cynepnosuuuu cui, I, I u I1I 3akonsr HeroTOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3AKOH
I'yka, 3akon [lackans, 3akoH Apxumena) U (GopMysibl, CBSI3bIBalONIUe (pU3HUYECKUE BETHYUHBI (ITyTh,
CKOPOCTb, YCKOPEHHE, Macca Tella, IUIOTHOCTh BEIIeCTBa, CHJIA, IABJICHHE, MMITYJIbC Tejla, KHHETHYeCKast
SHEPrus, MOTCHIMATbHAS JHEPrusi, MEXaHWdeckas paboTa, MexaHuueckas molHocThb, KIIJ] mpocroro
MEXaHHM3Ma, CUJIa TPEHHS CKOJIbKEHHUS, KOOPPHUIMCHT TPSHHUsI, aMILUTUTY/Ia, IIEPUOJT ¥ 4acTOTa KOJIeOaHuH,
JUTMHA BOJHBI U CKOPOCTB €€ PaclpOCTPaHEHHs): Ha OCHOBE aHAJIN3a YCIOBHS 33/1a4 3aIHChIBaTh KPaTKOe
YCJIOBUE, BBLACTATh (DU3MYECKUE BEIUYMHBI, 3aKOHBI M (OPMYJbI, HEOOXOIMMBIC JUIS €€ PEIICHHs,
MPOBOANTH PacyeThl M OLIEHUBATH PEATbHOCTD MOyYSHHOTO 3HAUCHUST (PU3HYECKOI BETMIHHBI.

BbINyCKHHK MOJYYHT BO3MOKHOCTh HAYYHUTHCH:

UCNONb306AMb 3HAHUA O MEXAHUYECKUX SAGIEHUAX 8 NOBCEOHEBHOU MHCU3HU 0Nl obecneyeHusl
bezonacnocmu npu obpawjeHuu ¢ NpuOOPAMU U MEXHUYECKUMU YCMPOUCMBAMU, Ol COXPAHEHUs
300p06bs U COONIOOEHUS HOPM IKOTI02UHECKO20 N08EOeHUs 8 OKPYcarowell cpede; npugooums npumepol
NPAKMU4ecKo20 UCNOIb308aHUS YUULECKUX 3HAHUU O MEeXAHUYEeCKUX ABNeHUAX U PUUYECKUX 3AKOHAX,
npuUMepvbl  UCNONL30BAHUA  80300HOBNAEMbIX UCMOYHUKOS OHEP2UU, IKOJIOSUHYECKUX NOCIe0Cmeuil
UCCe008AHUSL KOCMUYUECKO20 NPOCIPAHCMS,

Paziuuams  2paHuybl NPUMEHUMOCMU QU3UYECKUX 3aKOHO8, NOHUMAMb 6CeobWUll Xapakmep
@dyHOaAMEHMATbHBIX 3AKOHO8 (3AKOH COXPAHEHUS MeXAHUYECKOU dHepeUull, 3aKOH COXPAHeHUs UMNYIbCd,
3AKOH 6CEMUPHO20 MALOMEHUS) U OSPAHUYEHHOCMb UCHOIb308AHUSL YACMHbIX 3aKOHO8 (3akoH IyKa,
Apxumeoda u 0p.);

HAXo00ums a0eK8amuyro npedioNHCeHHOU 3a0ade husuuecKyro Mooeiv, paspeulams npooiemy KaxK Ha
OCHOBE UMEIOUWUXCSL 3HAHULL N0 MEeXAHUKE C UCNOIb308AHUEM MAMEeMamuiecko2o annapama, maxk u npu
NOMOWU MEMOO08 OYEHKU.



TenJioBble sIBJICHUSA
BbInycKHUK HAYYHTCS:

® pacro3HaBaTh TEIUIOBBIC SBJICHUS U OOBSCHATH HAa 0a3e MMEIOIINUXCS 3HAHUI OCHOBHBIE CBOWCTBA
WIM YCJIOBHUSI TPOTEKaHUs O3TUX sSBICHUM: auddys3us, u3MeHeHue oObeMa Tel NpU HArpeBaHHUH
(oxuytaxxeHnn), 60bIas CKUMAEMOCTh Ta30B, Majasi CKUMAaeMOCTh JKUIKOCTEH U TBEPBIX TEN; TEILIOBOE
paBHOBecHe, HCIapeHHe, KOHJEHCAIUs, IUIaBJIEHUE, KPUCTAJUIM3AIUs, KUIIEHUE, BJIAXKHOCTh BO3/yXa,
pa3iIMYHbIE CIOCOOBI TeIulonepenay (TerIONPOBOJHOCTh, KOHBEKIMS, W3IY4YCHHE), arperarHbie
COCTOSIHUSI BEILIECTBA,OTJIONICHHE SHEPTUU MPU UCTIAPEHUU KUIKOCTH U BbIIEJICHHE €€ IIPU KOHCHCALUU
napa, 3aBUCUMOCTh TeMIIePaTyphl KUIICHUS OT JaBJICHHUS,

® OIKCHIBAaTh W3YYCHHBIC CBOMCTBA TEJ U TEIUIOBBIC SBJICHHS, UCIONB3YS (PU3NUYCCKUE BEIUIMHBL:
KOJMYECTBO TEIUIOThI, BHYTPEHHSISI SHEPTUsl, TEMIIEpaTypa, yAellbHas TeIIOeMKOCTh BEIIECTBA, yAeIbHas
TEIUIOTa TUIABJICHUS, YJENbHAas TEIIoTa MapooOpa3oBaHMs, YAETIbHAas TEIUIOTa CrOpaHUs TOIUIMBA,
KO3 (UILMEHT TMOJIE3HOrO JAEWCTBUSA TEIUIOBOTO JBUTATENs; MPU OMUCAHUM MPABHIBHO TPAaKTOBAThH
(GU3MYECKUN CMBICIT HCIIOJIB3YeMbIX BEIWYMH, MX OOO3HAYCHHWS W CAWHHIBI W3MEpPEHUS, HaXOIHUTh
(bopMyIibl, CBSI3bIBAIONINE TaHHYIO (U3UYECKYIO BEJIMUUHY C IPYTUMU BEJIMUYUHAMU, BEIUUCIISTH 3HAUCHUE
(U3HYECKON BETMIMHBL;

® AHAM3UPOBATH CBOMCTBA TEJ, TCTUIOBBIC SIBJICHHUS W MIPOIECCHI, HCIIOJIB3YSI OCHOBHBIC ITOJOXKCHUS
aTOMHO-MOJIEKYJISIPHOTO YYEHUSI O CTPOSHUU BEIIECTBA U 3aKOH COXPAHEHUS YHEPTHH;

® pas3nuYaTh OCHOBHBIE NMPU3HAKUA U3YUYEHHBIX (PU3NYECKUX MOJEJCH CTPOEHUs I'a30B, )KUIKOCTEH U
TBEPABIX TET;

® TIPUBOIUTH MPUMEPHI MPAKTUICCKOTO UCIIOJIb30BAHUS (DU3MUCCKUX 3HAHUHN O TETUIOBBIX SBIICHUSX;

e pemarh 3a/a4yu, WUCIOJbB3Yys 3aKOH COXPAHEHHWs DHEPIHMHM B TEIUIOBBIX MpoIeccax U (OpPMYIIbI,
CBSI3BIBAIONUE (PU3NYCCKUE BEIMYUHBI (KOJMYECTBO TEIUIOTHI, TEMIIEpaTypa, yaeidbHas TEIJIOEeMKOCTh
BEIIECTBA, Y/AETbHAs TEIUIOTA IUIABJICHMSA, yJeNbHAas TEIUIOTa MapooOpa3oBaHUs, YACIbHAS TEIUIOTa
CrOpaHus TOIUIMBA, KOA(POUIUMEHT MOJE3HOTO NEHCTBUS TEIUIOBOTO JBUTATENs): HA OCHOBE aHalu3a
YCIIOBUS 3a/1a4Ml 3allUChIBATh KPATKOE YCIOBHUE, BBIICIATh (PU3NUCCKUE BEIIMUUHBI, 3aKOHBI U (DOPMYIIBI,
HEOOXOIUMBIE JIJISl €€ PEIICHUs, MPOBOJUTH PACUYEThl U OICHUBATh PEAILHOCTH MOIYYEHHOTO 3HAYCHHS
(hbU3UYECKOI BEITMYUHBI.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHThCS:

UCNONbL306aMb  3HAHUSL O MENJIOBbIX SGNeHUAX 6 HNOBCEOHEeBHOU JCU3HU 01 obecnevenus
bezonachocmu npu obpawjeHuu ¢ npudOpPaMu U MEXHUYeCKUMU YCmpOoUcmeamu, Ol COXPAHeHUs
300p08bs U COONVOEHUSL HOPM IKOTI02UHLECKO20 NOBEOCHUs 8 OKPYIcaloweli cpeoe; npusoOUums npumepbl
9KONOSUYECKUX — NOCAeOCmeull  pabomsl  Osucamenell  GHYMpPEHHe20  C20paHus, Meniosvix U
2UOPOINEKMPOCAHYULL,

PAsIuuams  2paHuybl NPUMEHUMOCMU QUUYECKUX 3AKOHO8, NOHUMAMb 6CeodWull Xapakxmep
@DyHOaAMEHMATbHBIX PUUYECKUX 3AKOHO8 (3AKOH COXPAHEHUs. DHepeuu 6 Meniosvblx Npoyeccax) u
02PaHUYEHHOCMb UCTIOIb308AHUS YACTNHBIX 3AKOHO8,

HAxXo0ums a0eK8ammuyro NpedyloAHCeHHOU 3a0ade hu3uiecKyro Mooelb, paspeuams npodiemy KaxK Ha
OCHOBE UMEeIOWUXCS 3HAHULL O MEeNN08bIX S8NEHUAX C UCNOIb308AHUEM MAMEMAMU4ecKko20 annapama,
Max u npu NOMOWU Memo008 OYeHKU.

DJIeKTpUYecKHe 1 MATHUTHBIE SIBJICHHUS

BbpInyCKHUK Hay4YuTCH:

® pAacCMo3HABATh YJICKTPOMArHUTHEIC SBJICHUS H OOBSICHATH HA OCHOBE MMEIOIIUXCSI 3HAHUH OCHOBHBIC
CBOWMCTBA WIIM YCJIOBUS TPOTEKAHUS OTUX SBJICHUN: DIEKTPHU3AIUs TeN, B3aUMOJCHCTBUE 3apsIOB,
ANEKTPUUYCCKUN TOK M €ro JICHCTBUS (TEIUIOBOE, XMMHYECKOE, MAarHUTHOE), B3aUMOJICHCTBHE MAarHUTOB,
ANIEKTPOMArHUTHAST WHIYKIIUS, ACHCTBUE MArHUTHOTO TIOJS HA MPOBOJHUK C TOKOM M Ha ABWXKYIIYIOCS
3apsSHKCHHYIO YacTHILY, JACHCTBHE SJICKTPHYECKOTO TOJISA HA 3apsHKCHHYIO YACTHILY, SJIEKTPOMArHUTHBIC
BOJIHBI, IPSIMOJIMHEHHOE PAcTIPOCTPaHEHHE CBETa, OTPAKEHUE U MPETOMIICHHE CBETA, TUCIIEPCUs CBETA.

® COCTaBJISITh CXEMBI AIEKTPUUYECKUX IIETNeH C MOCIeA0BaTeIbHBIM U MapalieIbHbIM COSIMHEHUEM
AJIEMEHTOB, pa3jinuas yCIOBHBIE 0003HAUEHUS DIIEMEHTOB AJIEKTPUUYECKUX Ienell (MCTOYHUK TOKa, KoY,
pE3UCTOp, peocTar, JIaMIIOuKa, aMIePMETP, BOJIBTMETP).

® JCNOJb30BaTh ONTHYECKHE CXEMBbl MJIsi TOCTPOEHHUS H300paKeHUIl B IUIOCKOM 3epKaje u
coOuparoIei JIMH3e.

® OIKCHIBAaTh HM3yYCHHBIC CBOICTBA TEN M JJICKTPOMATHHUTHBIC SBICHHS, WCHONB3YS (DU3HUECKUE
BEJIMYMHBL: JJIEKTPUYECKUH 3apsl, CHJIa TOKa, DJJEKTPUUECKOE HANpsDKEHUE, JJIEKTPUYEcKoe
COTMPOTHUBIICHUE, YACILHOE COMPOTHUBICHUE BEIIECTBA, paboTa 3MEKTPUYECKOTO IOJISI, MOIIHOCTh TOKa,



(boKycHOE pacCcTOSTHUE M ONTHYECKas Cuja JIMH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U
9acToTa CBETA; MPH OMHCAHMM BEPHO TPAKTOBATH (U3MUYECKUN CMBICI HCIONB3yeMbIX BEIUYUH, UX
0003HaYECHHUS ¥ €AMHUIIBI U3MEPEHUS; HAXOIUTh (POPMYIIbI, CBA3BIBAIOIINE TAaHHYIO (PU3UUECKYIO BEIUYUHY
C IPYTUMH BETMIMHAMH.

® AHAM3HUPOBATH CBOWCTBA TEJl, JJIEKTPOMATHUTHBIC SIBJICHHS M MPOIIECCHI, UCIIONB3Ys (hU3HUECKUE
3aKOHBI: 3aKOH COXPaHEHHUsI AIEKTPUUYECKOTr0 3apsaa, 3akoH Oma Juist yuacTka 1en, 3akon J[xxoyns-Jlenua,
3aKOH MPSMOJIMHEWHOTO PacIpOCTPAaHEHHS CBETa, 3aKOH OTPAKCHHSI CBETA, 3aKOH MPEJIOMIICHHS CBETA; PU
ATOM pa3INyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA M €r0 MaTEMaTHUYECKOE BBIPAXKECHHUE.

® [PUBOAUTH MPUMEPHI MPAKTHUECKOTO UCHOIB30BaHUSl (DU3MUECKUX 3HAHUN O 3JIEKTPOMArHUTHBIX
SIBIICHUSX

e pemath 3aJ1a4M, UCIONB3ys (pu3udeckue 3aKoHbI (3akoH OMa i ydacTKa Ienu, 3akoH J[xoyis-
Jlenna, 3aKkoH IPSIMOJIMHEMHOTO PAacpOCTPaHEHHs CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH MPEIOMIICHHS
cBeTa) U (OPMYJIbI, CBSA3BIBAOIINE (U3MUYECKHE BEIMYUHBI (CHJIA TOKA, JIEKTPUYECKOE HAMpsHKEHUE,
ANEKTPUYECKOE COMPOTUBJICHHE, YAEIbHOE CONPOTHUBIIEHUE BEUIECTBA, pabOTa ANEKTPUYECKOro OIS,
MOIIHOCTh TOKa, ()OKYCHOE PACCTOSIHHE W ONTHYECKAasl CHJIA JIMH3bI, CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH,
JUTMHA BOJIHBI U 4ACTOTa CBETa, (DOPMYIIBI pacueTa AIEKTPUIECKOT0 COIPOTUBICHUS MTPUITOCIIEI0BATEIEHOM
Y TIApaJuUIeIIbHOM COSAMHCHHUH ITPOBOJHUKOB): HA OCHOBE aHAIN3a YCIOBUS 3aJa4d 3alMCHIBATH KPaTKOE
yCIIOBUE, BBLICTATh (PU3NYECKUE BEIUYMHBI, 3aKOHBI M (DOPMYNbI, HEOOXOAUMBIE ISl €€ pEelICHHS,
MIPOBOIMTH PACcUEThl M OIICHUBATH PEATbHOCTh IMOJIYYCHHOTO 3HAYCHUS (DU3UIECKON BEITMUNHBL.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

UCNONb306AMb 3HAHUS 00 IJIEKMPOMACHUMHBIX ABNEHUAX 8 NOBCEOHEBHOU HCUZHU 011 0DecneyeHUs
bezonachocmu npu obpawjenuu ¢ npudOpamu U MeXHUYeCKUMU YCmpOUcmeamu, Ol COXpAHeHUs
300p08bs U COONVOEHUS HOPM IKOTI02UHLECKO20 NOBEOCHUs 8 OKPYICcaroujeli cpeoe;, npusooums npumepul
BNUAHUSL INEKMPOMALHUMHBIX U3TYYEHULL HA HCUBbLE OP2AHUIMBL;

Paziuuams  panuybl NPUMEHUMOCMU QU3UYECKUX 3AKOHO8, NOHUMAMb 6CeobWUll Xapakmep
@yHOaMeHMAaNbHbIX 3AKOHO8 (3AKOH COXPAHEHUs JJIeKmpu4ecko20 3apsoda) U O02SpPaHU4eHHOCHb
UCNONIb308AHUS YACMHBIX 3aKOH08 (3akon Oma 011 yuacmka yenu, 3akoH [[coynsa-Jlenya u op.);

UCNnoIbL308amMb  NpuemMbl  NOCMPOeHUs  Qu3udeckux mooenel, noucka u  QopmyIuposKu
00KA3AMeNbCme  GblOBUHYMbBIX 2UNOMe3 U Meopemuyeckux 6vl60008 HA OCHOBE IMNUPUYECKU
VCMAHOBNIEHHbIX aKmos,

HAXo00Uums A0eK8amuyr NpeoyloAHCeHHOU 3a0ayde hu3uiecKyro Mooeinb, paspeuams npodiemy KaK Ha
OCHOBE UMEIOWUXCS 3HAHUL 00 INeKMPOMASHUMHBIX AGNIEHUSAX C UCNONb308AHUEM MAMEMAMULECKO20
annapama, max u npu ROMowu Memooo8 OYeHKHU.

KBanToBbIe fiBJICHUS

BbInycKHUK HAYYHTCSI:

® pacro3HaBaTh KBAHTOBBIC SIBJICHUS W OOBSICHATH Ha OCHOBE HWMCIONIMXCS 3HAHWH OCHOBHBIC
CBOMCTBA UM yCTIOBHS MPOTEKAHUS ITHX SBIICHUI: €CTECTBEHHAs U UCKYCCTBEHHAS PaIMOAKTUBHOCTb, O.-,
B- ¥ y-u3mydeHus, BOSHUKHOBEHHUE JIMHEHYATOTO CIIEKTpa U3TYICHHS aTOMa;

® OIMCHIBAaTh U3YYCHHBIC KBAHTOBBIC SIBJICHUS, HCIIOJIb3Ysl (PU3NICCKUE BEITMYMHBI: MACCOBOE YHCIIO,
3aps0BOE YHWCIO, MEPHUOJ TMojdypacmana, SHepruss (OTOHOB; MPH OMHCAHUU TPABHIBLHO TPAKTOBATH
(GU3HYECKUH CMBICIT HCIIOJIb3YEMBIX BEIUYHH, WX OOO3HAYCHHS W CJIWHHIBI W3MEPCHHS; HaXOIHUTh
(OpMyIIbI, CBSI3BIBAIOIINE TaHHYIO (PM3HUECKYIO BETUYHUHY C IPYTUMU BETUYMHAMU, BEIUMCIISITH 3HAUCHUE
(hbU3UYECKON BEITMYHHBI,

® AHAM3HPOBATh KBAHTOBBIC SIBJICHUS, HCIONL3ys (PU3NYSCKUE 3aKOHBI M IOCTYJAaThl: 3aKOH
COXPAaHEHUS YHEPTUH, 3aKOH COXPAHEHUS DIEKTPHUECKOTO 3apsija, 3aKOH COXPAHEHHs] MacCOBOTO YHCIIA,
3aKOHOMEPHOCTH W3JIyUYCHUsS | TIIOTJIONEHUS CBETa aTOMOM, IIPH OSTOM pa3jifyaTh CIOBECHYIO
(hOpMyIHMPOBKY 3aKOHA U €r0 MAaTEeMaTUYECKOE BHIPAKEHUE;

® pa3nuYaTh OCHOBHBIE MPU3HAKH IJIAHETAPHOU MOJIETTH aTOMa, HYKJIOHHOM MO aTOMHOTO S/1pa;

® TPUBOAUTH MPUMEPHI MPOSIBIICHUS B IPUPO/IC U MPAKTUUECKOTO HCIIOIH30BAHUS PAAMOAKTUBHOCTH,
STIEPHBIX U TEPMOSICPHBIX PEAKIIHii, CIEKTPAILHOTO aHAN3A.

BbInyCKHUK MOJIYYUT BO3MOKHOCTh HAYUHThCSH:

UCNONb306aMb NOJYUEHHblE 3HAHUS 68 NOBCEOHEGHOU JCUSHU Npu obpawjeHuu c npubopamu u
MEeXHU4eCKUMU YCMpoOUCmeamu (C4emuux UOHUSUPYIOWUX Yacmuy, 003umemp), Ol COXPAHEHUs.
300p08bL U COONOOEHUS HOPM IKOLOSUUECKO20 NOBEOCHUsl 8 OKpYHcarowell cpeoe;

COOMHOCUMb IHEPIUIO C8A3U AMOMHBIX 510ep ¢ 0eheKmoM Macchl;



npuU8oOUMb NpUMepPbl GIUAHUAL PAOUOAKIMUBHBIX USIYUEHUL HA JiCUBble OPeAHU3MbL, HNOHUMAMb
NPUHYUN 0eticmeust 003UMempa U paziudamy YCiosus e20 UCNONb308aHUS,

NOHUMAMb  3KONO2UHeCKUe  Npobiemvl,  GO3HUKAIOWUE  NpU  UCHOIb30BAHUU — AMOMHLIX
INEKMPOCMAHYuU, U NYMU peueHus dMux npoorem, NepcneKmusbl UCNONb308AHUS VYNPABIAEMO20
MEPMOSIOePHO20 CUHMESA.

DJIeMeHTBI ACTPOHOMMH

BbINyCKHUK HAYYUTCS:

yKa3bIBaTh Ha3BaHUs IUiaHeT CONHEYHOW CHUCTEMBI; pa3liiyaTh OCHOBHBIC MPH3HAKUA CYTOYHOTO
BpaIllCHHs 3BE3THOTO HeOa, nBmkeHus JIyHbl, COJHIIA U IIAHET OTHOCUTEIILHO 3BE3I;

MMOHUMATh Pa3INUUs MEXKIY TEIIUOICHTPUICCKON U TEOIEHTPUUECKON CHCTEMaMU MHPa;

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

VKA3b16amMsb 00wue C80UCmea U OMAUdUs NIaHem 3eMHOL 2PYNNbl U NIAHeM-2U2AHMO8, MAIbIX meil
Conneynotl cucmemvl u OOILUWUX NAAHENM, NOAL308AMbC KAPMOU 36€30H020 HebAa npu HAOII0OEHUSIX
36€30H020 Heba;

Paziuuams OCHOBHbLE XAPAKMEPUCTUKU 36€30 (pazmep, yeem, memMnepamypa) cOOmHoCUms yeem
36€30bl C ee memMnepamypot,

paszauuams 2unome3svl 0 npoucxodicoenuu ConHeuHolU cucmemsl.

2. COIEP)KAHUE
duszuka u (l)H3H‘lCCKI/Ie METOAbI U3YYCHHUSA IIPUPOABLI

1. ®wuswuka — Hayka o npupojae. Pusnueckue Tena u sBieHus. Habmonenne u onucanne GU3NIECKUX
apiieHui. duznueckuii skciepuMeHT. MoenupoBaHue BI€HUN U 0ObEKTOB IIPUPOJIBI.

2.  ®usnuecKkue BEIMYMHBI U UX U3MepeHHe. TOUHOCTh U MOTPEHIHOCTh U3MEpeHHt. MexayHapoaHas
cUCTEMAa €IUHUIL.

3. ®dusnueckue 3aKoHbI U 3aKOHOMepHOCTH. DPu3uka M TexHuka. Hayunslii metox nosHanus. Poib
¢u3uKku B pOpMHUPOBAHUH €CTECTBEHHOHAYYHON TPAMOTHOCTH.

4. MexaHH4YecKHe sIBJIEHHSA

Mexannueckoe ABHKeHHE. MarepuanbHas TO4YKa Kak MoJenb (puznyeckoro tena. OTHOCHUTENBHOCTH
MexaHH4yeckoro JBuxkeHus. Cucrema orcueta. OU3nNdecKue BETUUYMHBI, HEOOXOIUMBIE Ui ONMHUCAHUS
JBUKEHMS U B3aUMOCBSI3b MEX/1y HUMHU (IIyTh, IEPEMEILIEHUE, CKOPOCTb, YCKOPEHUE, BPEMS IBUKECHHUS).
PaBHOMEpHOE W pPaBHOYCKOPEHHOE MPSMOJUHENHOE JIBUKEHUE. PaBHOMepHOE HABWKEHHE TI0
okpykHOCTH. IlepBsiii 3akoH HeroTOHa 1 mHepnusa. Macca tena.

[TnotHocts BemecTBa. Cuita. Ennnnnel cuisl. Bropoii 3akon Hetotona. Tpetuii 3akon HproToHa.
CBoboanoe nagenue ten. Cuna TsxecTd. 3aKOH BCeMUpPHOTo TsroteHus. Cuia ynpyroctd. 3akoH ['yka.
Bec tena. HeBecomocTh. CBsI3b MEXKTy CHIION TSKECTH M Maccoi Tena. Jlunamomerp.

PaBrognelictByromas cuna. Cuna tpeHus. Tpenue ckoapxeHus. Tpenuwe nmokos. TpeHue B mpupozae u
TEXHUKE.

Nmnynee. 3akoH coxpaHeHus umiyibca. PeakTuBHOe NBHKeHUE. Mexanuueckas pabora. MOIIHOCTb.
Oneprus. IloTteHuumanbHas W KuHeTWdeckas sHeprus. lIpeBpamieHue OJHOro BUAAa MEXaHUYECKOMN
SHEPTHHU B IpYroil. 3aKOH COXPAHEHMSI MOJTHON MEXaHMUYECKOW SHEPTHH.

5. IIpocTbie MeXaHU3MBI.

VYcnoBus paBHOBECHS TBEPAOIO TeJa, UMEIOIIETO 3aKPEIIEHHYIO OCh JABMKeHUA. MoMeHT cuibl. LleHTp
TspKecTH Tena. Peruar. PaBHoBecue cui Ha perdare. Peraaru B Texuuke, ObiTy U ipupoze. [loaBkHbIE 1
HETOABMKHBIE 0JI0KK. PaBeHCTBO pabOT MpH UCIIOIB30BAaHUH TIPOCTHIX MEXaHNU3MOB («30J10TOE TTPaBUIIO
MexaHukny). Koadduiment nonesnoro aeicTsus MexaHu3ma.

6. J/laBJieHHe TBepABIX TeJl.

Enununst u3mepenus nasieHus. CriocoObl U3MEHEHHs AaBieHMs. JlaBieHne KUAKOCTeH U Ta30B 3aKOH
[Tackaus. [laBneHne ®)UIKOCTH HA JHO U CTeHKH cocyna. Coobmraromniuecs: cocyasl. Bec Bo3myxa.
ATtmochepHoe naBnenue. smepenue armocgeproro aapnerus. Oneit Toppuuernu. bapomerp-anepoun.
ATMmochepHoe JaBlIeHUE Ha PA3TUYHBIX BBICOTAX.

[M'uppaBnuueckre MexaHu3Mel (Ipecc, Hacoc). JlaBieHne )KUIKOCTH U ra3a Ha MOTPY>KEHHOE B HUX TEJIO.



ApxumenoBa cuna. [InaBanue Ten u cyno BozmyxomnnaBanue.
7. Mexannueckne KoJIe0aHHUS.

[lepuon, yactoTa, amMIIuTyAa Konebanuid. Pesonanc.
MexaHnueckue BOIHbI B OJHOPOIHBIX cpeax. JlyinHa BoJIHbIL. 3BYK Kak MeXaHudeckas BojiHa. [ poMKocTb
Y BBICOTA TOHA 3BYKa.

8. TenjioBble sIBJICHHUS

CrpoeHnue BeniecTBa. ATOMBI M MOJIEKYJIbI. TermioBoe qBUKEHHE aTOMOB U MoJieKyir. Juddy3us B razax,
KHUJKOCTSX U TBEPABIX TellaX. bpoyHOBcKoe nBmxkeHue. BzanMoaeiicTBue (MPUTSHKEHNUE U OTTATKUBAHUE)
MOJIEKYJ. ATperaTHble COCTOSIHHSI BeIIeCTBA. Pa3inuune B CTpOCHUH TBEPABIX TEI, KUAKOCTEH U Ta30B.
TemmoBoe paBHOBecue. Temmeparypa. CBsizb TeMIepaTypbl CO CKOPOCTHIO XAOTUYECKOTO IBUKCHHUS
yactull. BHyTpeHHss sHeprus. Pabora u Temmonepeaaya Kak criocoObl H3MEHEHUSI BHYTPEHHEH SHEPTUn
tena. TermmonpoBogunocts. KonBeknus. Mznydenue. [IpuMeps! Temionepeaadn B IPUPOJIE U TEXHUKE.
KonwdgecTBo TemnoTel. YnenbHas TEIUIOEMKOCTh. YAeNbHAas TEIUIOTa CrOpaHus TOIUIMBA. 3aKOH
COXPAaHCHUS W TPEBpAICHUS JHEPTrUU B MEXAHWYECKUX U TEIUIOBBIX TMporeccax. [lmaBieHue u
OTBEpACBaHUE KPUCTAJUIMUSCKUX TEJI. YJelbHAs TeIIoTa IUIaBieHHs. VcmapeHue W KOHICHCAIIHS.
[TornomieHre HEPrUK MPH UCIIAPCHHUH YKUAKOCTH W BBIICICHHE €¢ IIPH KOHJeHcalnuu rnapa. Kunenue.
3aBUCHUMOCTh TEMIEpaTypbl KHUIIEHUS OT JaBleHUS. YelbHas TemioTa MapooOpa3oBaHUui H
KOHJIeHcalnu. BiaxHocTh Bo3ayxa. PabGora rasa mpu pacmmpenuu. [IpeoOpa3oBaHusl SHEPruHM B
TEIUIOBBIX MalllMHaX (mapoBas TypOWHA, JABHraTellb BHYTPEHHETO CrOPAaHHS, PEAKTHBHBIN JIBUTATEIb).
KIIJI TeruioBo#t MalmHbL. DKOJIOTHUECKHE MPOOJIEMBI UCIIOJIB30BAaHUS TEIIJIOBBIX MAIITHH.

9. DJIEKTPOMarHuTHbIE SIBJICHUS

Onexrpuzanus Gpusnueckux Teil. BzaumoseiicTBue 3apsukeHHbIX Tell. J[Ba posia 3IeKTpUUYECKHUX 3apsiIoB.
JlenuMoCTb 3JIEKTPUYECKOI0 3apsjia. OJEMEHTAPHBIM 3JIEKTPUYECKUM 3apsii. 3aKOH COXPAaHEHUs
aneKTpuyeckoro 3apsaa. [IpoBogHNKY, TOTYIIPOBOJHUKN U U30JSTOPBI ANEKTPUUYECTBA. DJIEKTPOCKOIL.
DNeKTpuYecKoe TMoje Kak ocoOblid BuA MaTepuu. HampsokeHHOCTh anekTpuueckoro moss. JleicTBue
ANIEKTPUYECKOT0 MOJs Ha d3JeKkTpuueckue 3apsanbl. KoHaeHcatop. DHeprus 3JI€KTPUYECKOrO OIS
KOHJIEHCATOopA.

OnexTpuueckuil TOK. VICTOYHMKHN 2JIEKTPUYECKOTO TOKA. DJIEKTPUYECKAsl LETb U €€ COCTaBHBIE YaCTH.
Hanpasiienue n neicTBus 1eKTpUUYecKoro Toka. Hocurenn anexrpuyeckux 3apsaaos B Metayax. Cuiia
TOKA. DJNEKTPUUYECKOE HAIPSHKEHNE. DIEKTPUUECKOE COMPOTUBIIEHUE TPOBOHUKOB.

Enununel conpotuBnenus.

3aBUCHMOCTh CHJIBI TOKAa OT HampspkeHHs. 3akoH Oma Juisi ydacTka Lemnu. Y JeIbHOE COMPOTUBIICHHUE.
Peocrartsl. [TocnenoBarenbHoe coeiMHEHNE MPOBOIHUKOB. [lapannensHoe coefuHEHNE TPOBOHUKOB.
Pabota snexkTpruyeckoro mosis Mo nepeMenieHrIo MEKTPUIECKUX 3apsiioB. MOIIHOCTE 3JIEKTPUUECKOTO
Toka. HarpeBanue mpoBOTHUKOB JIEKTPUUECKUM TOKOM. 3akoH J[xoyis - Jlenna.

DJeKTpuYecKre HarpeBaTeNIbHbIE U OCBETUTENbHBIE MPHOOpHl. KopoTkoe 3aMbIkaHue.

10. MaruuTHoOe 10.1€.

Nunyknusa MarHUTHOrO nojs. MarautHoe nosie Toka. OnbIT Opcrena. MarHuTHOE MoJie OCTOSTHHBIX
MarHuToB. MaruuTHoe nose 3eMid. DJIeKTPOMarauT. MarHuTHOE MOJie KaTyIIKU ¢ TOKOM.
[IpumeneHne >J1eKTpOMarHuToB. [[elicTBME MarHMTHOTO MOJIA HAa MPOBOAHUK C TOKOM M JIBUKYILYIOCS
3apspkeHHYyro yactuiyy. Cuiia Amnepa u cuna JlopeHia. DneKTpoIBUTaTeNb.

SBnenue aeKkTpoMarHuTHON MHAYKIMS. OnbiTel Qapases.

11. DneKTpOMATHUTHBIE KOJIeOAHMS.

Konebarenbublit  KoHTyp. OnekrporeHepatop. Ilepemennbiii Tok. Tpanchopmarop. Ilepemaua
AJIEKTPUUYECKONW DHEPrUM Ha pacCcTOSIHME. DJIEKTPOMAarHUTHBIE BOJIHBI M WX cBoicTBa. [IpuHIUIIBI
panuoCBs3H U TeNEBUACHUS. BIusSHIE 3JIeKTPOMarHUTHBIX U3JTy4E€HUI Ha )KUBbIE OPTaHU3MBI.

12. CBeT —3/1eKTPOMATHUTHBbIE BOJIHA.

CkopocTtb cBeTa. McTouHnkuy cBeTa. 3aKOH NPSMOJIMHEHHOTO PacpOCTPAaHEHUE CBETA. 3aKOH OTPAKEHUS
cseTta. [lnockoe 3epkano. 3akoH npesnomieHus cBeta. JInH3bl. @OKyCHOE pacCTOSHUE U ONITUYECKAs CHIIa



nuH3bl. M300pakeHne mpemMera B 3epkane u juH3e. OnTudeckue mpuOopbl. [7ma3 kak onTuveckas
cuctema. Jlucniepcus cseta. MaTepdepennns u nudpakiius ceera.

13. KBaHTOBBIC ABJICHUSA

Ctpoenue aromoB. [ImanerapHas Mmojiers aroMa. KBaHTOBBIN XapakTep MOTJIONICHUS M UCITYCKaHUsI CBETa
aToMaMH. JInHeHYaThIe CIIEKTPHI.

Omneitel Pesepdopra.

CocraB aroMHoro siapa. IIpoToH, HEHTPOH M 3JEKTPOH. 3aKOH DHHINTEHHA O MPONOPLUOHAIBHOCTH
Macchl U 3Hepruu. Jledekt Macc u SHEprus CBSI3U aTOMHBIX fJIEP.

PamnoaktuBHOCTh. [lepuon momypacnana. Anbda-uznydenue. bera-uznydenue. ['amma-uziydenue.
Anepuble peakuuu. Mcrounuku sueprum ConHua M 3Be3A. SnepHas sHepreTuka. OJKOJOTMYECKHE
po0JIeMbl padOThl ATOMHBIX JJIeKTpocTaHluid. Jlo3umerpusi. BivsHue panoakTUBHBIX U3TYyYCHHA Ha
KUBBIE OPraHU3MBI.

14. Ctpoenue u 3Bosronus Beenennoit

['eonieHTprYecKas U reoleHTpUuYecKas cucteMbl Mupa. dusudeckas nmpupoaa HeOECHBIX Tel
Conneunoii cucreMsl. [Ipoucxoxaenne Conneunon cucrembl. Ouznueckas npupoaa CoslHLA U 3BE3I.
Crpoenue Beenennoil. Oomtonus Beenennoi. ['unoresa bonbiioro B3psiBa.

3. TemaTnueckoe IJIAHHPOBAHHUE

7/ kaacc (2 4 B HeJleJ110) Bcero 684

Ne Mopnyab(riaaBa) IIpumepHoe B Tom uncJie 1aboparopHbie padoThl
n/n KOJIUY€ECTBO
4acoB
1. BBenenue 4 Nel «Onpenenenne LICHBI IIETICHUS

U3MEPUTEIHHOTO IPUOopar»

2. [lepBoHaYaIbHBIE CBEICHUS 6

Ne2 «M3mepenne pazMepoB MaJIbIX TN
O CTPOCHMH BEILECTBA.

3. B3aumopeiictBue Ten 20 Ne3 «M3mepenHune Macchl Tea Ha PhIYa)KHBIX
BECax»

Ned «M3mepenune o0bemMa Temay N5
«OmnpeneneHne MIOTHOCTH BEIECTBA TBEPIOTO
Tema»

Ne6 «I'pagyrpoBaHHUE IPYKUHBI U U3MEPEHUE
CHJI TAHAMOMETPOMY

Ne7 «MccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS
CKOJIB)KEHHS OT HOPMaJIbHOTO AABJICHUS

4, JlaBiieHre TBEPIBIX TEI, 23 Ne8 «OrmpeieneHre BBITATKHBAOIICH CHITBI,
JKUJKOCTEN U ra3oB. JIEUCTBYIOLIEN HA MOTPYKEHHOE B KUJIKOCTh
TENO»

Ne9 «BslsicHeHHe yCIIOBUII IIaBaHUS TeTa B

HKHUJIKOCTI)
5. Pa6ora 1 MOIIIHOCTS. 11 Nel0 «BoisicHEHHE YCIOBUS PABHOBECHS
OHeprus. pbIuara

Nell «Onpenenenue KII/I npu nogbeme Tena
110 HaKJIOHHOM TJIOCKOCTH

6. [ToBTOpenue Matepuaa. 2

7. Peseps. 2




8 kiacc (2 4 B He/leJ110) Bcero 68 4

Ne i/

®a3a 3amycKa (COBMeCTHOe NPOEeKTHPOBAHME U TUIAHHU

Monayas (r1aBa)

Bcero yacos

B Tom

qucJie,

KOHTP.
pao.

poBaHue Y4eOHOI0 roja)

B ToMm umncie,
JIJabopaTopH
ple padoThI

"O, CKOJBKO HaM OTKPBITUH YyAHBIX..."

2

da3a NOCTAHOBKM M pPelleHUs] CHCTeMbI YU4eOHBIX 32124

I TerutoBsie sIBICHUS 11 1 2
11 W3MeHeHue arperaTHbIX COCTOSTHUM BellecTBa 11 1 1
v DnexTpudecKue IBICHUS 26 1 5
\Y ONEKTpOMarHUTHBIE SIBICHUS 6 1 2
VI CBeTOBbIE SIBJICHUS 8 1 1
PedanexcuBuas dasa
Vi O6o0maromiee NOBTOPEHNE 4 - -
Hroro 68 5 11
9xnace (3 u B Hegeso) Beero 102 u
Ne n/m Monayas (riasa) Bcero B Tom B ToMm umncire,
4acoB qyucie, J1a0. pad
KOHTP.
pao.
| 3aKOHBI B3aUMOACHCTBHS U JBUKCHUS TEII 34 4 2
1 Mexanuyeckue KojieOaHUs U BOJHBI. 3BYK 11 1 1
Il DNEeKTPOMarHuTHOE 10JIe 18 1 2
v CrpoeHne aToMa ¥ aTOMHOTIO s/ipa. ATOMHasl 15 1 4
SHEPTHS
V Crpoenue u 3Bosronus Beenennoil. 6
VI O6o0maroriee MOBTOPEHHE 18 1
Hroro 102 7+1 9







