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HOACHUTEJBHAA 3AIIMCKA

[Iporpamma 10 (¢u3uke ©0a30BOrO0 YpPOBHA Ha YPOBHE CpEAHETro OOIIEero
oOpa3oBaHusi pa3pabOoTaHa Ha OCHOBE MOJOXKEHUW M TpeOOBaHM K pe3yJbTaTaM
OCBOCHMsI OCHOBHOW 00pa3oBaTeIbHOM MporpaMmsbl, ripeactaBieHHsix B DI'OC COO, a
Takke Cc ydéroMm eaepanbHONM pabouell MporpamMmbl BOCHHUTAHHUA W KOHIIETIIMU
npenojaBanus ydyeOHoro mnpeamera «®Pusnka» B 00pa30BaTeIbHBIX OpraHU3aLUAX
Poccuiickoit @enepannu, pean3yronmx OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBI.

CopepxaHue mnporpaMMmbl MO  (U3MKE HAmNpaBleHO Ha  (OPMUPOBAHUE
€CTECTBEHHO- HAYYHOU KapTHUHBI MUpa oOyyatouquxcst 10—11 knaccoB mpu oOyuyeHUuU
ux (usuke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOTO MOAXOJA.
[Iporpamma mo ¢usuke coorBerctByeT TpedoBanusM PI'OC COO k miaHUpyeMbIM
JUYHOCTHBIM, NPEIMETHBIM U METANpPEAMETHBIM pe3yjbTaTaM OOYYEeHMs, a TakKkKe
YUUTBIBAET HEOOXOIMMOCTh pea3allud  MEXIPEIMETHBIX CBsi3ed (QU3UKH ¢
€CTECTBEHHO- HAYYHBIMH YYEOHBIMHU INpeaMeTaMu. B Hel onpenemnsitorcsi OCHOBHBIE
eI U3ydyeHHus (U3MKM Ha YPOBHE CpEJHEro oOmero oOpa3oBaHUs, IUIAHUPYEMbIE
pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU: TMYHOCTHBIE, METAIIPEIMETHBIE, ITPeIMETHBIE (Ha
0a30BOM ypOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

IUTAHUPYEMbIE pe3yJIbTaThl OCBOEHHUS Kypca (PM3MKH Ha 0a30BOM YpPOBHE, B TOM
qHCcIIe IPEIMETHbBIE PE3yIbTAThI 10 TOAAM O0YUYECHMUS;

coJiepkanue yueoHoro npeamera «dusuka» no rogam o0ydeHus
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®du3rka Kak Hayka O HauOoJjiee OOIIMX 3aKOHAX MPUPOJIbI, BBICTyINAs B KayecTBE
y4eOHOTO MpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIH BKIJIaJl B CHCTEMY 3HAHHU 00
okpyxatomeM wmupe. IlkompHBIE Kypc (u3ukm —  CHUCTEMOOOpPa3yrONTUI IS
€CTECTBEHHO-HAYUHbIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3HUECKHE 3aKOHBI JIekKaT B
OCHOBE TIPOIICCCOB M SBJIICHUH, H3y4aeMbIX XHMHEH, Ouoyiorued, (GHU3NIeCKou
reorpapueil U actpoHoMueil. Mcrnonb30BaHHE M aKTUBHOE MPUMEHEHUE (PU3NYECKHUX
3HAHUI OMpeNessieT XapakTep W pa3BUTHE pPa3HOOOpa3HBIX TEXHOJOTUW B cdepe
DHEPIreTUKH, TPAHCIIOPTA, OCBOCHMS KOCMOCA, TOJYYEHUS HOBBIX MAaTEPHUANIOB C
3aJITaHHBIMU CBOMCTBaMHM U JApyrux. M3ydyeHue ¢Pu3MKM BHOCUT OCHOBHOM BKJIAJl B
dbopmupoBaHue €CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOydJarormxcsi, B
dbopMupoBaHUEe YMEHUM MPUMEHSTh HAYYHBIM METOJ MO3HAHUS MPHU BBINOJHECHUU MU
y4EOHBIX UCCIICIOBAHUM.

B ocHOBYy Kypca (u3MKM ISl YPOBHSI CpeIHEro oOuiero oOpa3oBaHUs IOJOKEH
psI UAEH, KOTOPBIE MOYKHO PACCMATpPUBAaTh KaK MPUHLIMIIBI €70 OCTPOEHHUS.

Hoesa yenocmnocmu. B COOTBETCTBUM € HEW Kype SBISAETCA JIOTHUECKH
3aBEPIIEHHBIM, OH COJEPKHUT MaTepual M3 BCEX pa3lielioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKO, TAK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepHall Kypca GU3HKU 00bEIMHEH
BOKpYT (Qu3nueckux teopuil. Benymum B Kypce sBiugercs GoOpMHpOBaHUE
MPEACTABICHUM O CTPYKTYPHBIX YPOBHSAX MAaT€pUH, BEIIECTBE U IMOJIE.

Hoes eymanumapuzayuu. EE peanuzamusi TpeanoyiaraeT HCMOJIb30BaHUE
TYMaHUTAPHOTO MOTEHIMaNa (U3HMIECKONW HAYKH, OCMBICTICHUE CBS3U Pa3BUTHS (HU3UKU
C pa3BUTHEM OOIIECTBA, a TaKKe€ C MHPOBO33PEHUECKUMH, HPABCTBEHHBIMU U
HKOJIOTHYECKUMU MPOOIEMaAMHU.

Hoes npuxnaomnoii nanpaenennocmu. Kypc Qu3MKu mnpeanoiaraer 3HaKOMCTBO
C IIMPOKUM KPYIOM TEXHUYECKMX M TEXHOJIOTMYECKUX TMPUIIOKEHUN H3YyUYEHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peannsyercs MocpecTBOM BBEACHUS JIEMEHTOB COACPKAHNUSA,
MOCBSIIEHHBIX HSKOJIOTHYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI
C pa3BUTHEM TEXHHUKHU U TEXHOJIOTHM, a Takke 0OCYXJACHHsS MpoOIeM pallMOHAIbLHOTO
IIPUPOIOTIOIB30BAHUS U SKOJIOTUUECKON O€30MacHOCTH.
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CTep>KHEBBIMH JJIEMEHTaMU Kypca (HU3MKM HAa YpOBHE CpEIHEro oOIIero
oOpa3zoBaHus SBISIIOTCA  (pusmyeckue Teopud ((HOPMUPOBAHHME MPEACTABICHUI
O CTPYKTYpe MOCTPOCHUS (UZNYECKON TEOPHH, POJIU (PYyHIAMEHTAIBHBIX 3aKOHOB H
NPUHIIAIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPHUPOAE, TPAHHIIAX MPUMEHHUMOCTH
TEOpUH, /711 ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CucTeMHO-JesITeNbHOCTHBIN MOAX0A B Kypce (PU3UKU pealin3yeTcsl MPexae BCETo
3a Cu€T OpraHu3alliy SKCIEPUMEHTAIILHOM JesITeIbHOCTH oOydarouxcs. /s 6azoBoro
YpOBHS  Kypca (U3MKM — 3TO  HCIOJIb30BaHUE  CUCTEMBbl  (PPOHTAIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a0OPATOPHBIX pabOT, KOTOPHIE B MPOrpaMMe IO
¢bu3rKe 00beTMHEHBI B OOITUH CIIUCOK YUYEHUYECKUX MPaKTUYECKUX padboT. Brinenenue
B yKa3aHHOM I€peuHe JIA0OpaTOPHBIX padOT, MPOBOJUMBIX JJIsi KOHTPOJIS U OILICHKH,
OCYUIECTBIISIETCSl yYaCTHUKaAMU 00pa30BaTEIBLHOTO MPOLecca UCXOIsl U3 0COOEHHOCTEM
TUTAHUPOBAHMS M OCHaIeHHs KabuHeTa Gu3uku. [Ipu aToM obecrieunBaeTcst OBIaJICHHUE
OOyYalOIIMMHUCS YMEHUSIMH TMPOBOJUTHh KOCBEHHBIE HW3MEPEHHS, HCCIEI0OBAHUS
3aBHCUMOCTEH (U3WYECKUX BEIMYUH U TIOCTAHOBKY OIBITOB TIO0 IPOBEPKE
MPEIOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHUE yAeNsSeTCsl PEIICHUI0 PACYETHBIX M KAueCTBEHHBIX 3ajad.
[Tpu sTOM 11t pacu€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 3aadl C SBHO 3a/JaHHOM
¢u3znyecKkol  MOJAENBI0, TMO3BOJSIOLUIME  TNPUMEHSATh  WU3YUYEHHbIE  3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJIHOTO pasjiena Kypca, TaKk U MHTETpUpYs 3HAHUS U3 Pa3HBIX
pa3zaenoB. [l KayecTBEHHBIX 3a/1a4 IMPUOPUTETOM SIBJISIOTCS 3a/aHUs Ha OOBSCHEHUE
NpOTeKaHusl PU3NYECKUX SIBJICHUM U MPOIECCOB B OKPY’KAIOLIEH >XKU3HU, TpeOyIouue
BbIOOpa (PM3HUECKOM MOJIENH JIJISl CUTYAIMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

OCHOBHBIMHM TIETSIMU  HM3ydeHUs] (U3UKU B OOIIEeM OOpa30BaHHUM SIBIISIOTCS:

dbopMupoBaHrE MHTEpEca M CTPEMIICHUS OOYYaIOIIUXCS K HAYYHOMY H3y4YEHUIO
MPUPOJIBI, PA3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
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pa3BUTHE TPEACTABICHUI O HAYyYHOM METOAE IMO3HAaHUS U (HOPMUPOBAHHE
MCCJIEeI0BATEIHLCKOIO OTHOIICHUS K OKPY>KAIOIIUM SIBJICHUSIM;

dbopMHpOBaHWE HAYYHOTO MHMPOBO33PEHUSI KaK pe3yjibTaTa HW3Y4YEHHUSI OCHOB
CTPOCHHS MaTepuu U PyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMHupoBaHUE YMEHUU OOBSICHATH SIBICHHUS C HCIOJIb30BaHUEM (U3HUECKUX
3HAHUM U HAYYHBIX JOKA3aTEJIbCTB;

(GbopMHpOBaHUE TMPEACTABICHUA O poiau (U3UKKA Ui Pa3BUTHUS  JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTUM.

JlocTmokeHne STHX 1ened 00ecrneyrBaeTCsl PELIeHUEM  CIEAYIOIUX 33134
B IIpoliecce U3yueHus Kypca (PU3MKU Ha YPOBHE CPeAHEro oO1iero 0opa3oBaHus:

npuoOpeTeHNe CHUCTeMBbl 3HAHUW 00 Oo0mMX (U3HMYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHSIX, BKIIOYAs MEXaHUKY, MOJICKYJISAPHYIO (U3HUKY, DJIEKTPOIMHAMUKY,
KBaHTOBYIO (PM3HKY M 3JIEMEHTHI aCTPOPU3HKHU;

dbopMHUpOBaHUE YMEHH MPUMEHSTh TEOPETUUYECKUE 3HAHUS I OOBSICHEHUS
dbu3nYecKUX SBJICHUN B TPUPOAEC U JJs TMPUHITHUS TPAKTUUECKUX PEIICHUM
B IIOBCEJIHEBHOM JKU3HU;

OCBOCHHE CTIOCOOOB PEIICHUS PA3IMYHBIX 337a4 C SBHO 3aJlaHHON (PU3MYeCcCKOun
MOJIEJIbIO, 3314, MOPa3yMEBAIOIINX CAMOCTOATEIBHOE CO3/1aHne (PU3NUECKON MOJIeNH,
aJIeKBaTHOM yCJIOBUSIM 3aJ1a4uH;

NOHUMaHUe (PU3MYECKUX OCHOB U MPHUHIMUIIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB
Y TEXHOJIOTUYECKHX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

OBJIaJICHWE METOJaMH CaMOCTOATENBHOTO IUJIAHUPOBAHHMS U  IPOBEICHUS
(bU3UYEeCKUX AKCIIEPUMEHTOB, aHAJIM3a U WHTEpHpeTanud WHGOpPMAIMHU, ONpeneIeHus
JOCTOBEPHOCTH MOJIyYEHHOT'O PE3yJIbTATa;

CO3/IaHME YCJIOBHM JUI PAa3BUTUA YMEHUW MPOEKTHO-UCCIEAOBATEIbCKOM,
TBOPUYECKOU JIESTEIBHOCTH.

Ha wu3yuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIEro
oOpazoBanus orBoauTcss 136 dacoB: B 10 kiacce — 68 yacoB (2 yaca B HeEJENIO),
B 11 kimacce — 68 yacoB (2 yaca B HEJIEIIIO).
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COIAEPKXAHUE OBYUYEHUA

10 KIIACC
Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IO3HAHUA
®usuka — Hayka o npupone. HayuHple MeTOABI MO3HAHMS OKPYKAIOIIETO MUpA.
Ponp 3kcniepumenTa 1 TEOpUH B IPOLIECCE NTO3HAHUS IIPUPOJIBI. DKCIIEPUMEHT B
¢duzuke. MoaenrpoBanue ¢uznueckux sBICHUN 151 IIPOLIECCOB.
Hayunsle TUIIOTES3BI.
dusnueckre 3aKOHbl M TEOpUU. ['paHUIIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
IIpyHIMI COOTBETCTBHSI.
Ponp u Mecto ¢usuku B GOpMHPOBAHUUA COBPEMEHHOW HAyYHOW KapTHHBI MHPA,
B IIPAKTUYECKON JIEATEIBHOCTH JIFOJEH.

Paznen 2. Mexanuka
Tema 1. Kunemamuka

Mexannuyeckoe ABuxkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO  JIBUOKEHUS.
Cucrema otcuéra. Tpaekropusi.

[Tepemerienne, CKOPOCTh (CPeIHSSI CKOPOCTh, MTHOBEHHAS CKOPOCTh) U YCKOPEHUE
MaTepualbHOW TOYKH, HX TMPOEKIMU HA OCH CHUCTEeMbl KoopauHat. CloxeHue
MEPEMEILICHUI U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE TMpsSMOJIMHEHOEe JBUXkeHue. ['paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, ITyTU U MEPEMELIECHUS] MaTepUaAIbHOMI
TOYKH OT BPEMEHHU.

CBoOomHOE TazieHue. Y CKOpeHHe CBOOOTHOTO TMaIeHUS.

KpuponuneitHoe nBmwxkeHue. [[BIKEHHE MaTepHAIbHOM TOYKH MO OKPYKHOCTH
C MOCTOSHHOW IO MOJYII0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JMHEWHAs CKOPOCTb.
[lepuon n yactora obparnieHus. LlenTpocTpeMuTenbHOE YCKOPEHHE.

TexHu4yeckre yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: CIHIOMETpP, ABUKECHHE
CHapSJI0B, LICTTHbIC U PEMEHHBIC MEpEIayuu.

Jlemoncmpayuu
[Tanenue Ten B BO3IyXe U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaGmionenne pABWKeHHS Tena, OpOLIEHHOTO TOJA YIJIOM K TOPU30HTY U
TOPU30HTANIBHO.

N3mepenne yckopeHus CBOOOAHOIO NaiCHHUS.

HampaBieHue ckopoCTy Ipy IBUKEHHUH 110 OKPYKHOCTH.
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Yyenuueckuii sxcnepumenm, nabopamoptule pabomuol

N3ydyeHne HEpPaBHOMEPHOIO [JBWXXEHHS C LEIbK OINPEIACICHUS] MIHOBEHHOU
CKOPOCTH.

HccnenoBaHne  COOTHOLICHUS  MEXIY  OYTSIMH, OPOUACHHBIMM  TEJIOM
3a TIOCIEIOBATEIbLHBIC pPABHBICE MPOMEXKYTKH BpPEMEHH IIPU PABHOYCKOPEHHOM
JNBU>KEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yuenue JBUKECHUS Tena, OpOIIEHHOTO

TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[IpuHnnn otHocuTensHOCTH ['anmunes. Ilepsoiii 3akoH HerotoHa. MHepunanbHbie
CUCTEMBI OTCYETA.

Macca Tena. Cuna. Ilpunmun cynepno3unuu cuia. Brtopoil 3akoH HeroTona
JUIS MaTepUanbHOU TOUku. Tpernil 3akoH HproTOHA [17151 MaTEpUanbHbIX TOYEK.

3akoH BcemupHoro TtaAroteHusa. Cuna Tsxectu. IlepBas kKocMmuueckas

ckopocTh. Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenne. Bunsl Tpenus (mokosi, cKojbxkeHusi, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUs! CKOJbXKEHUs U cuiia TpeHus nokos. Koadounument tpenus. Cuia
COMPOTUBJICHUS TIPU JBMKCHUU Teja B AKUIKOCTU UIIU ra3e.

MOMEHT cujibl OTHOCUTENBHO OCH BpaiieHus. [lnedo cunbl. YcnoBus paBHOBeECHUs
TBEPAOIO TEA.

TexHuueckne yCTpoNCTBa U MPAKTUYECKOE MPUMEHEHUE: TTOAIUIUITHUKH, IBUKECHUE
HCKYCCTBEHHBIX CITYyTHUKOB.
Jlemoncmpayuu

SIBnenune nHepumm.

CpaBHEHHE MacC B3aUMOAECHCTBYOIINX

teil. Bropoii 3akoH Herotona.

N3mepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIuu.

HesecomocTts. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUM.

CpaBHEHUE CUJT TPEHUS MOKOSI, KAUCHUS U CKOJIbKEHUS.

YcioBust paBHOBECHUS TBEPAOTO Teia. Buibl paBHOBECHSL.
Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomul

N3yuyenue ABmKeHUs1 OpyCcKa 10 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI  YIIPYTOCTH, BO3HUKAKOIIMX B MPYXKUHE U
pe3nHOBOM 00pa3slie, oT ux aehopMaluu.

HccnenoBanne yciioBur paBHOBECHUS TBEPIOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.
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Tema 3. 3axonwl coxpaneHus ¢ mexaHuke

HMiynbc MatepuaabHON TOYKH (Tela), CUCTEMbl MaT€pUAIbHBIX TOUYEK. MIMITysbC
CWIbl M WM3MEHEHHWE HMIyJibca Tela. 3aKOH COXPAaHEHUsT HMIyJibca. PeakTuBHOE
IBUYKECHHE.

PaGota cuiibl. MOITHOCTD CHJTBI.

Kunernueckass »Heprusi MaTepHaJbHOW TOUYKH. TeopemMa 00 W3MEHEHHUH
KUHETUYECKOW SHEPTUU.

[TorenumanbHass 3Heprus. [loTeHnmanbHas sHEprus ymnpyro AeQpOopMHUpPOBAHHOM
npy>kuHbl. [loTeHnnanpHas sHeprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToreHumanbHble W HEMOTEHUHUANbHBbIE CUIBL. CBS3b pabOThl HEMOTEHUUATbHBIX
CWJII C W3MEHEHUEM MEXaHWYECKOM OHHEPruM CHUCTEMBl TeJ. 3aKOH COXpPaHEHUs
MEXaHUYECKOU IHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHuueckrue YCTpPOWCTBA M IPAKTUYECKOE IIPUMEHEHMUE: BOIOMET, KONED,
MPYKWHHBIN MTACTOJIET, IBUKECHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUs

uMItyabsca. PeaktuBHoe

JIBUKEHHUE.

[lepexoa MOTEHIIUATEHOM YHEPTUU B KHHETUUYECKYIO U 0OpaTHO.

Yyenuueckuii sxcnepumenm, n1abopamopnsie pabomul
HccnenoBanue cBsizu pabOThI CHIIBI C U3BMEHEHHUEM MEXaHWYECKON SHEPruu Tela

Ha IIpUMEPEC paCTAKCHUSA PE3UNHOBOTI'O KI'yTa.

Paznen 3. MosekyasipHas pu3uKa 1 TEPMOAUHAMHUKA
Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJSIPHO-KMHETHYECKOW TEOPUM M HMX OIBITHOE
obocHoBanue. bpoyHoBckoe gBwxkenue. [ludbdysus. Xapakrep IBWKEHUS U
B3aUMOJEICTBUS YacCTHUIl BellecTBa. MoJIenu CTPOEHHs Ta30B, KHIKOCTENH U TBEPIBIX
Tel U OOBACHEHHE CBOICTB BEILIECTBA Ha OCHOBE 3THUX Mojesieil. Macca U pa3mepbl
monekya. KonndectBo Bemectsa. [loctossHHass ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa U e€ usMepenue. lllkana Ttemmeparyp
Llenbcus.

Mopnene uaeanbHOro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETHYECKOU
TEOPUH UACATBHOTO ra3a. AOCOJIOTHASI TEMIIEpaTypa Kak Mepa cpeHel KHHETHYECKOM
DHEPIUM TEIUIOBOro ABMKEHMS 4dactwll rasza. lllkama remnepatyp KenbBuna. I'azoBbie
3aKOoHbI. YpaBHeHue MenpaeneeBa—Kianeiipona. 3akon J[laneroHa. WM3omporecchl
B HJA€aJbHOM Ta3e C TIIOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
Mpe/ICTaBIIEHUE U30TPOIIECCOB: U30TEPMa, H30X0pa, h300apa.

TexHuyeckue yCTporuCTBa U MPaKTUUECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.
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Jlemoncmpayuu

OnbIThI, TOKA3bIBAIONIUE JUCKPETHOE CTPOCHUE BEIECTBa, (hoTorpaduu MOJIEKY
OPraHUYECKUX COCIMHECHUN.

OnpIThl 10 TUPPY3UN KUAKOCTEN U

razoB. Mojienb OGpOYHOBCKOTO JIBHXKCHUSI.

OnpIThI, JOKa3bIBAIOLIUE CYIIECTBOBAHUE MEXMOJIEKYISIPHOIO B3aUMOJCHCTBUS.

Mogenb, WILTIOCTPUPYIOIIAs IPUPOY AABICHUS ra3a Ha CTEHKH COCY/a.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

OmnpeneneHue Macchbl BO3yXa B KJIACCHOW KOMHATE Ha OCHOBE U3MEPEHUN 00bEMa
KOMHATBI, JIaBJICHUS U TEeMIIEpaTyphl BO3/lyXa B HEH.

Tema 2. Ocnosvl mepmooOuHAMUKU

TepmoaunamMuueckass cHUcCTeMa. BHYTpPEHHsAsI DJHEPrus TEPMOIMHAMUYECKOU
cucteMbl U crnocoObl e€ u3meHeHus. KommdectBo Temnorsl U pabora. BHyTpeHHss
SHEPrus OJHOATOMHOI'O MACAIBHOIO rasa. Buael Teruionepeaadn: TEIIONPOBOIHOCTD,
KOHBEKIMS, M3Ty4yeHue. YAelbHas TeII0EMKOCTh BemniecTBa. KoJMYecTBO TEIIOThI
IIPY TeIUIoNEpeaaye.

[lonsatue 06 angmabaTtHOM Tmporecce. IlepBbIi  3aKOH  TEPMOJAMHAMUKH.
[IpumeHeHre MNepBOTrO 3aKOHA TEPMOJAMHAMUKM K H3ompoueccaM. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatumMocTh POLIECCOB B MPUPOJIE.

TennoBele MamuHbl. [IpuHIMNBL AelicTBUA TemuoBbIX MamiuH. [IpeoOpa3oBanus
SHEPruuM B TEIUIOBBIX MamuHax. KoapduuHMeHT mone3Horo AeWcTBHUs TEIIOBOM
MamuHbl. Hukn KapHo u ero ko3@@uUUEHT MOJIE3HOro AEUCTBHUS. DKOJOTHYECKHE
po0JIEMbI TETJIOIHEPTEeTHKU.

Jlemoncmpayuu

H3meHeHne BHYTPEHHEW SHEPTUM Tella MPU COBEPIICHUU PAOOTHI: BBUIET MPOOKHU
u3 OYTBUIKM TOJ IEUCTBUEM CKAaTOTO BO31yXa, HarpeBanue »¢upa B JaTyHHOU TPyOKe
MyTEM TpeHUsl (BUACOAEMOHCTpAIIHS).

M3mMeHeHre BHYTPEHHEN SHEPruu (TEMIIEpaTyphbl) TeIa IpH TeIUIonepeaaye. ).

Mopenu napoBoil TypOWHBI, JIBHUraTeiis BHYTPEHHErO CrOpaHUs, PEaKTUBHOTO
IBUTATEIIS.
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Tema 3. Azpecamnuie cocmoanusn eeugecmea. Dazoevie nepexoovl

[TapooOpazoBanue u KoHjeHcamusi. McnapeHue u kuneHue. AOCOIIOTHAs U
OTHOCHUTENIbHAsI BIAXKHOCTh BO3ayxa. HacbelmeHHbI map. YaenpHas TemuioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS.

TBépnoe teno. Kpucramnmyeckue u amopdHble Tena. AHHU30TPONMS CBOMCTB
kpuctaiyioB. Kuakue kpucrtamibl. CoBpeMeHHble MaTepuaibl. llnaBieHue w
KpucTayumsanus. Y aenbHas TemioTa miasienus. Cyomumanus.

YpaBHEHHE TEIIOBOTO OajaHca.

TexHu4yeckue yCTPOMCTBA U  IPAKTUYECKOE TMPUMEHEHHE: THUTPOMETP W
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTMHU MOJYYEHUSI COBPEMEHHBIX MaTepualioB, B TOM
YKUCJie HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CriocoObl U3MEPEHHUS BIAXKHOCTH.

HaOmnroienrie HarpeBaHus U MIABJICHUSI KPUCTAIUIMUECKOTO BEIIECTRA.

JleMOoHCTpalust KpUCTauIoB.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabomul

N3MepeHne OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Paznen 4. DinekrpoauHamMuka
Tema 1. Inekmpocmamuka

OnekTpu3auus Tell. DJIEKTpUUecKui 3apsan. J(Ba BuIa 3JIEKTPUUYECKUX 3apsiIOB.
[IpoBOAHUKH, NUAIEKTPUKUA U MOIYNPOBOJHUKU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsna.

B3aumoperictue 3apsgoB. 3akoH KynoHa. ToyeyHBIM 3JIEKTPUYECKHI 3apsl.
Onektpuueckoe  none.  Hanpspk€HHOCTh  snektpuueckoro  mons.  [IpuHnun
CYHEPHO3UIIUU EKTPUUECKUX TToJIeH. JIMHUN HANPSHKEHHOCTU SJIEKTPUUECKOTO TMOJIS.

PabGorta cun snekrpocrarnueckoro mnois. llorennuan. Pa3sHOCTh MOTEHIMATIOB.
[IpoBOAHUKM U JUAJEKTPUKU B DJIEKTPOCTATHYECKOM Toje. JludnmekTpuueckas
MPOHUIIAEMOCTb.

DnekTpoéMKocTh. KonaeHcatop. OIEKTPOEMKOCTh TIOCKOrO0 KOHJEHCATOpa.
DHeprus 3apsSKEHHOI0 KOHAEHCATOpA.

TexHuyeckre yCTpONCTBA W  MPAKTHYECKOE TMPUMEHEHHE: BJIEKTPOCKOT,
ANEKTPOMETP,  DIJCKTPOCTATUYECKAsl ~ 3allluTa, 3a3€MJICHHE  DJIEKTPOIPUOOPOB,
KOHJIEHCATOp, KONMPOBAJIbHBIN armapar, CTpyHHbBINA IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLINI IEVCTBUSA

anekTpoMmeTpa. Bzanmoperncraue

Had’JIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEI.
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3aBUCUMOCTBH AJIEKTPOEMKOCTH TUNIOCKOTO KOHJIEHCATOpa OT IUIOIIA/IY IUIACTHH,
PACCTOSIHUSI MEXKTy HUMHU U IUDJICKTPUUECKON MPOHUITAEMOCTH.
DHeprus 3apsKEHHOTO KOHAEHCATOpA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DNEeKTpUYECKUI TOK. Y CIOBHSI CYIIECTBOBAHUSA 3JIEKTPUUYECKOTO TOKa. MIcTOUHMKN
toka. Cuna Toka. [locTOsAHHBII TOK.

Hanpsioxenne. 3akon Oma 71 yyacTKa LEeTu.

DNEeKTpUUEeCKOE  COMPOTHUBJIEHUE.  YAEIbHOE  CONPOTHBJICHUE  BEIECTBA.
[TocnenoBaTenpHOE, MapaLIEIbHOE, CMEIIAHHOE COCIMHEHNE TPOBOJHUKOB.

Pabota snexrpuueckoro Toka. 3akoH /xoyns—Jlenna. MoOIHOCTh 3IEKTPUUYECKOTO
TOKA.

DJIeKTPOJIBIKYIIAsi CUJIa M BHYTPEHHEE CONPOTUBICHUE MCTOYHUKA TOKA. 3aKOH
OmMa n71s1 moTHOM (3aMKHYTOM ) AnekTpuueckoi nenu. KopoTkoe 3aMbikaHue.

DNEeKTpOHHASI TPOBOIUMOCTh TBEPABIX METAILIIOB. 3aBUCUMOCThH COMPOTUBJICHUS
METAJIJIOB OT TemmepaTypbl. CBEpXIpOBOJIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX IMyYKOB.

[TonynpoBoguuku. CoOCTBEHHAs: ¥ MPUMECHAS MPOBOJUMOCTh MOJYITPOBOAHUKOB.
CaoticTBa p—n-tniepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

OneKTpuueckuid  TOK B pacTBOpax M paciulaBax  3JIEKTPOJIHUTOB.
DIEeKTpOaUTHYECKAS JUCCOLUALINS. DIEKTPOIIU3.

DJIEKTpUYECKU TOK B ra3zax. CaMOCTOSATENbHBIA U HECAMOCTOSATEIbHBIA pa3psil.
Monnus. [1na3zma.

TexHuyeckre yCTpoNCTBA M MPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETD,
peocTar, UCTOUYHUKHU TOKa, JIEKTPOHArpeBaTeNIbHbIe MTPUOOPHI, AIEKTPOOCBETUTEIHHBIC
NpuOOphl, TEPMOMETpP  COMPOTUBIICHHS, BAKyyMHBIH JHOJ, TEPMUCTOPHI U
(hoTOpE3UCTOPHI, MOTYIPOBOIHUKOBBIN U0/, rajJbBaHUKA.

Jlemoncmpayuu

N3mepenune CUibl TOKA U HaIPSKEHMUS.

3aBUCHUMOCTb CONPOTUBJICHUS IUIUHIPUUYECKUX TPOBOIHUKOB OT IJIMHBI, TUIOIIAIN
MONEPEYHOr0 CEUYCHUSI U MaTepraa.

CmeliaHHoe COeJMHEHUE MPOBOIHUKOB.

[Ipamoe  u3MepeHMe  DIEKTpOABWKYyHIEM cuibl. KOpoTKoe — 3aMbIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.
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Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenne cMemaHHOTO COSTMHEHUS PE3UCTOPOB.

V3mepeHne »IEKTPOJABIIKYIIEH CHJIBI WCTOYHHKA TOKA W €r0 BHYTPEHHETO
COMPOTHUBJICHUS.

HaoGmronenue amexTposusa.

MexnpeamMeTHble CBA3H

Nzyuenue kypca pusuku 6azoBoro ypoBHs B 10 ki1acce oCyIIecTBIsSETCS € yUETOM
CoJlep KaTeNIbHBIX MEXITPEIMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMHUH,
reorpaduu ¥ TEXHOJIOTHHU.

Meocnpeomemnvle nowsamusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOTO
MO3HAHUSA: SIBJICHUE, HAYYHBIM (PakT, Turnore3a, puanyeckas BEJIMUYMHA, 3aKOH, TEOPHS,
HaOJI0/IEHUE, SKCTIEPUMEHT, MOICTTUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuka: pellieHHe CHUCTEMbl ypaBHEHHH, JMHEWHas (QyHKIus, napabona,
runepOoia, ux rpadvKi U CBOMCTBA, TPUTOHOMETpUUYECKHE (DYHKIIMHA: CUHYC, KOCUHYC,
TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPBI M HX
MIPOEKIMU HA OCH KOOPJAHMHAT, CJI0KEHHE BEKTOPOB.

buonocua: mexanmdeckoe [BHXKEHHE B JKMBOW mpupoae, auddysus, ocMmoc,
TEMJI0O00OMEH KUBBIX OPraHU3MOB (BHUJbI TEIUIONEpPEAAaud, TEIJIOBOE PaBHOBECHE),
AIIEKTPUUECKHE SIBJICHUS B dKUBOW MPUPOJIE.

Xumus: DUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE AaTOMOB M MOJIEKYJ, MOJIb
BEILECTBA, MOJISIPHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, XKUIAKOCTEH U Ta30B,
AIEKTPUYECKHUE CBOMCTBA METAJJIOB, JIEKTPOIUTHYECKAs JUCCOLMALIMS, TalbBaHUKA.

I'eoepagpus: BAaXXHOCTH BO3/lyXa, BETPHI, 0apOMETpP, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IABUKEHUN C HCIOJIB30BAHUEM MEXAaHHU3MOB, YUYET
TPEHUsS B TEXHUKE, TMOJIIUIHUKN, WCIOJIb30BAHUE 3aKOHA COXPAHEHUS HUMITYJIbCa
B TE€XHHUKE (pakeTa, BOOOMET U JIPYrHUE), JBUrATeNIb BHYTPEHHErO CropaHusi, ImapoBas
TypOuHa, OBITOBOM  XOJOAWIHHUK, KOHIUIIMOHEDP, TEXHOJOTUU  MOIYYCHUS
COBPEMEHHBIX MAaTepuajoB, B TOM YKCJIE HAaHOMATEpUajoB, W HAHOTEXHOJOTHH,
ANEKTPOCTAaTUYECKAs 3alluTa, 3a3€MJIEHUE 3JIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM
NPUHTEP, DJIEKTPOHAIPEBATENbHbIE MPUOOPBI, JJIEKTPOOCBETUTENIbHBIE MPUOOPHI,
raJlbBaHUKA.

11 KUIACC
Paznen 4. DiaekTpoauHaMuKa
Tema 3. Macnummnoe none. I1eKmMpOMACHUMHAA UHOYKUUSA

[locTosstHHBIE MarHuThl. B3auMOIENCTBHE IOCTOSHHBIX MArHUTOB. MarnutHoe
rnosje. Bektop MarHUTHOW MHAYKUMHU. lIpMHOMI Cynepno3uiuy MarHUTHBIX ITOJIEH.
Jlunnn wmarauTHOM wWHAYKUMK. KapTuHa JWMHWKA MarHUTHOM MHAYKUHAHW — TOJIA
ITOCTOSTHHBIX MAarHUTOB.

MarsnuTHOe noJjie TPOBOJHMKA C TOKOM. KapThHa NWHWNA MHIYKIMM MAarHATHOTO
IOJI JUIMHHOTO IIPSIMOIO IPOBOJHMKA M 3aMKHYTOIO KOJIBLIEBOTO IIPOBOJHUKA,
KaTyLIKU ¢ TOKOM. OnbIT Dpcrena. BzaumoaeicTBre NpOBOHUKOB C TOKOM.
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Cuna Amnepa, €€ MOIyJIb U HallpaBJICHHUE.

Cuna Jlopenua, €€ mMoaylib W HampaBlIeHUE. [[BUKEHHE 3apsHKEHHOW YaCTULIbI
B OJJHOPOJIHOM MarHUTHOM noJjie. Pabora cuisl Jlopenta.

SIBneHne dNEKTPOMArHUTHOW MHAYKUMU. [I0TOK BEKTOpa MarHUTHOM WHIYKIIHH.
DOnexTpoABMKYLIAas CUJIA HHIYKIUH. 3aKOH JIEKTPOMarHuTHOW nHykunu Papanes.

BuxpeBoe  aiekTpuYeckoe  Iosie.  OJEKTPOABMXKYINAS  CHJIA  MHAYKLIHH
B IIPOBOJHUKE, ABUKYIIEMCS MTOCTYNATEIbHO B OJHOPOJIHOM MAarHUTHOM MOJIE.

IIpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBI€EHME  CaMOMHAYKUMHU.  OJEKTPOABMXKYIIAs  CHJa
CaMOWHYKIINH.

DHeprus MarHUTHOTO TOJIS KaTYIIKH C

TOKOM. DJIE€KTPOMATrHUTHOE TOJIE.

TexHuyeckre yCTpOMCTBA M NMPAKTUYECKOE NPHUMEHEHUE: IOCTOSHHBIE MAarHUTHI,
AIEKTPOMArHUThI,  AJEKTPOABUTrATENb,  YCKOPUTEIM  DJIEMEHTAapHBIX  YaCTHII,
WHyKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O ITy4YKa MarHUTHBIM I1OJIEM.

JIvHAM MHAYKIMYA MAarHUTHOTO TIOJISL.

B3anmonencTBue 1ByX IPOBOJIHUKOB C

tokoMm. Cuia Ammepa.

JevictBue cuibl JIopeHa Ha MOHBI DJIEKTPOJIUTA.

SIBrIeHHE 3IIEKTPOMATrHUTHOW MHIYKIIHAH.

[Ipasuiio Jlenua.

3aBUCUMOCTb JJIEKTPOJABIKYILIEH CHJIBI HHIYKIHA OT CKOPOCTHM W3MEHEHUs
MAarHUTHOTO TIOTOKA.

SIBneHne caMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

M3ydeHre MarHuTHOTO IOJIS KaTYIIKH C TOKOM.

HccnenoBanue IeHCTBHSI IOCTOSSHHOTO MarHUTA HA PaMKy C TOKOM.

HccenenoBanue siBIECHUS 3JIEKTPOMAarHUTHOM UHIYKLIHAH.

Paszgea S. KoJsieOanusi 1 BOJIHbI
Tema 1. MexanuuecKkue u 31eKmpoOMazZHUNHbIE KOJ1€0AHUA

Konebarenvhas cucrema. CBoOOIHbIE MexaHUYEeCKUE Kosiebanus. ["apmMoHnyeckue
kosnebanus. [lepuon, yactora, ammnryna u ¢gasza koneOanuid. [IpyXKUHHBIN MasTHUK.
MartemaTuyeckuii MasiTHUK. YpaBHEHUE rapMoHMUYecKux KosieOanuid. IIpeBpaienHue
HHEPTUU MPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenpubiit  koHTyp. (CBOOOAHBIE DJIEKTPOMArHUTHBIE KOJIieOAHUS B
UJeaqbHOM  KOJIeO0aTeTbHOM  KOHType. AHAJIOTHS MEXKIy MEXaHWYeCKUMU U
AJIEKTPOMArHuTHBIMU KosiebaHusiMu. @opmyia ToMmcoHa. 3aKOH COXpaHEHHS SHEPTUU B
UJI€aTbHOM KOJIe0aTEeTbHOM KOHTYPE.
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[IpencraBnenne o 3aryxaomux KojeOaHUsAX. BBIHYXIEHHBIE MeXaHUYECKHE
Kosebanus. Pezonanc. BeIHYK/IEeHHBIE 3JIEKTPOMArHUTHbIE KOJICOaHMsI.

[Tepemennblii TOk. CHHYCOMAAIBHBINA TTEPEMEHHBIM TOK. MOIIIHOCTh NTEPEMEHHOTO
TOKa. AMIIUTYTHOE U JACHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA U HAIPSKEHHUS.

Tpancpopmarop. IlpousBoacTBo, mepenaya ©u MOTPEOJIECHUE DIEKTPUUECKON
DHEPIUM. OKOJOTMYECKHE PHUCKH IPU TNPOU3BOACTBE IJIEKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPIUU B IOBCEHEBHOM KU3HMU.

TexHu4yeckue yCcTporucTBa M MPAKTUYECKOE IMPUMEHEHHE: JJIEKTPUYECKUN 3BOHOK,
reHepaTop NMEPEMEHHOT0O TOKA, JIMHUM JIEKTPOIIepe1ay.
Jlemoncmpayuu

HccnenoBanne mapaMeTpoB  KojIeOATeNIbHOM cuUCTeMbl (NMPYKUHHBIM WU
MaTeMaTUYECKU MAsITHUK).

HaGmroienue 3atyxaromux KojaeOaHu.

HccnenoBanre CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

HaGmronenue pe3onanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuuiorpaMMbl — (3aBUCUMOCTHA  CUJIBI TOKa W HAlpSOKEHUS OT BPEMEHHM)
IUISL 3JIEKTPOMArHUTHBIX KOJIEOaHUM.
Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomul

HccnenoBanne 3aBUCHMOCTH NIEPHOJIa MAJIbIX KOJI€OaHU rpy3a Ha HUTH OT JJIMHBI
HUTH U MacChl Ipy3a.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60JIHbL

Mexanndeckue BOJHBL, ycinoBus — pacupoctpaHeHus. Ilepmon. Ckopocts
pacIpocTpaHeHMss MW JUIMHA BOJHBL.  llomepeuHble W IPOXOJIBHBIE  BOJIHBIL.
WNuTtepdepeHius u Auppakiuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [’ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

ONEeKTPOMAarHUTHHIE BOJHBL. YCJIOBUS HW3JIyYEHHUS HJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanusa BektopoB E, B, v B anekrpoMarHutHOW BoJsiHE. (CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpPaXEHHUE, NPEJIOMIICHUE, TMOJsIpu3anus, IUPpaKius,
uHTeppepeHus. CKopocTb 3JIEKTPOMArHUTHBIX BOJIH.

Illkana DSIEKTPOMArHUTHBIX BOJIH. IIpUMEHEHHE DJIEKTPOMAarHUTHBIX BOJH
B TEXHUKE U OBITY.

[IpuHIMIIBI paguoCBA3U U TEJICBUICHUS.

Paguonokauus.  DNEKTPOMArHUTHOE  3arpsi3HEHUE

OKPY’KAIOLIEN CPEBbI.

TexHuyeckue yCTPOWCTBA W INPAKTUYECKOE INPUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, yJIbTPA3BYKOBas JHATHOCTHKA B TEXHUKE WM MEIWLHHE, pajap,
paaronpuéMHUK, TeNIEBU30p, aHTeHHA, Tesnedon, CBY-neys.
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Llemoncmpayuu

OOpa3oBaHue U paclpOCTPAHEHUE MMONEPEUHBIX U MPOJOIbHBIX BOJIH.

KonebGmromeecs Te10 Kak HICTOYHUK 3BYKa.

HabGmronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune natepdepennnu u qudpakiny MEXaHUYECKUX BOJTH.

3BYKOBO pE30HAHC.

Habmionenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJIOM U 4aCTOTOMN
KOJIeOaHUI.

Tema 3. Onmuxa

['eomerpruueckass onruka. [IpsAMOIMHENWHOE  pacnpoCTpaHEHHWE CBETA B
ogHOpoAHOU cpeae. JIyd cBera. ToUEUHBIN UCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbl OTpaxkeHus cBeTa. llocTpoeHne uU300pakeHUi
B INTOCKOM 3€pKaJIe.

[Ipenomnenune cmeta. 3aKOHBI TPEIOMIICHHUS CBeTa. AOCOIOTHBIA TOKAa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee otTpaxkenue. [IpenenpHbIE  yroam IOJIHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus ceeta. CioxHbIi coctaB Oenoro cseta. LBer.

Cobuparomue u paccenBatouue JuH3bl. ToHkas auH3a. DOKYCHOE pacCTOSHUE U
ONTHYECKasi CWiIa TOHKOW JuH3bL. llocTpoeHne u300pakeHU B COOMPAIOIINX U
paccenBaromnX JuH3ax. Popmyiia TOHKOM JIMH3bI. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKHU.

BonnoBas ontuka. MuTepdepennus cBera. KorepeHTHbIE MCTOYHUKHU. Y CIIOBUS
HaOJII0JICHUS] MAaKCUMYyMOB M MUHUMYMOB B HMHTEP(EPEHIIMOHHON KapTHUHE OT JIBYX
cuH(pa3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus ceta. Judpakinuonnas pemérka. YciaoBue HaOMIOJICHUS TIIaBHBIX
MaKCUMYMOB IpY NaJIeHUU MOHOXPOMATUYECKOIO CBETa HAa TU(PAKIIMOHHYIO PEHIETKY.

[Tosstpusanus cBera.

TexHu4ecKkue yCTpOMCTBA W IPAKTHYECKOE IPUMEHEHHWE: OYKH, JIyla,
doToamnmapar, TPOEKIIMOHHBIN armapaT, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs OMNTHKA,
nudpakiuoOHHAs PEMIETKA, TOJISIPOU/I.

Jlemoncmpayuu

[IpssMONMHENHOE pPAcOpPOCTPAHEHUE, OTPAXKEHHE W  IPEIOMIIEHHE  CBETA.
OnTuyeckue npudOpBHI.

HccnenoBanue cBOMCTB M300payKEHU B JTMH3AX.

Monaenu Mukpockona.

Hab6monenune uarepdepennuu

ceera. Habmonenne nudpaximm

CBETA.

HaGmronenue aucnepcuu cBera.
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[TonydyeHune cnekTpa ¢ TOMOLIBIO MTPU3MBL.

[TonydeHne crieKkTpa ¢ IMOMOIIBI0 TH(PPAKIIMOHHON PEIETKH.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3Mepenue nokaszarens NpeoMIICHUS CTEKIIA.

HccnenoBanne cBOMCTB N300pakeHUH B JTMH3AX.

Pazges 6. OcHOBBI CIelIHAJIBLHOM TEOPHH OTHOCUTEIBHOCTH

['pannubl MPUMEHUMOCTH KJIACCUYECKOW MexaHuku. llocTynarel cnenuanibHON
TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOIYJA CKOPOCTH CBETA B BaKyyMe,
MIPUHITUIT OTHOCUTEILHOCTH DWHIIITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHH W COKpAIICHUE
JUTUHBI.

DHeprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIBI.

CBsI3b MaccChl C SHEPTUEN U UMITYJIbCOM PEISATUBUCTCKOM YACTUIIBI. DHEPIHs MOKOSI.

Paznen 7. KBantoBas ¢pusuka
Tema 1. dnemenmol K8AHMOBOU ONMUKU

®oronsl. Popmyna [lnanka cBA3M dHepruu (HOTOHA C €ro YaCTOTOW. DHEprus u
UMITYJIBC (POTOHA.

OtkpeiTie u wuccnenoBanue Goroddpdexra. Onbitet A.I'. CroneroBa. 3aKOoHBI
dotodpdexra. VYpaBHenue OitHmTeiiHa a8 poroaddekra. «KpacHas rpaHuna»
dbotoaddexra.

JlaBinenue CBeETA. OnbIThI I1.H.

JlebeneBa. XuMHuueckoe IeHCTBUE CBETA.

TexHuueckne yCTpOWCTBA M TNPAKTUYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboTomaTYMK, COIHEUHas: OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®otor(PdheKT Ha yCTAaHOBKE C IIMHKOBOM

mIacTuHou. MccineqoBanue 3aKOHOB BHEIIHETO

dboTorddexra.

Tema 2. Cmpoenue amoma

Mopenr atoma Tomcona. OmbiTel Pesepdopraa 1mo paccesHUIO 0-YaCTHIL.
[Inanerapnas mozens aroma. Iloctynatel bopa. M3nyuenue u mornomenue ¢GoToHOB
IIPU MEPEXO/E aToMa C OJAHOTO YPOBHS JHEPruu Ha Apyrou. Buasl cnexktpoB. CrekTp
YPOBHEHN SHEPIUHU aTOMa BOAOPOAA.

BosiHoBBIE cBoiicTBa uactuu. Bomnbel ge bpois. KopryckynsipHO-BOJTHOBOM
Iy AJTA3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHUE.

TexHuueckne yCTpONCTBA M MPAKTHUYECKOE NMPUMEHEHHUE: CIEKTPAIbHBIN aHAIN3
(cekTpocKoI), Ja3ep, KBAHTOBBIA KOMIIBIOTED.
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Llemoncmpayuu
Mopens onbita Pezepdopna.
HaGmronenue TMHeHYaThIX CIIEKTPOB U3ITYUCHHS.

Tema 3. Amomnoe a0po

OKCIIEPUMEHTBI,  JIOKa3bIBAIOIIME CJIOXKHOCTh CTpoeHus sapa. OTkpeiTHe
paanoakTuBHOCTH. OmnbiTel Pesepdopaa mo ompeneneHuio cocraBa paguoaKTUBHOTO
nsnydennsi. CBoicTBa anb(a-, 6eTa-, raMmma-u3inyueHus. Bivsane pagnoakTHBHOCTH Ha
KUBbIC OPTaHU3MBI.

OtkpeiTHe TpoTOHa | HelTpoHa. Hykmonnas wmoxens sgapa ['eitzenGepra—
NBanenko. 3apsa sapa. MaccoBoe uucio sanapa. M30Tomnsl.

Anbda-pacnaa. DIEKTPOHHBIM U MO3UTPOHHBIN OeTa-pacnaj. ['amma-uznmydeHue.
3aKOH paguoaKTUBHOTO pacraja.

DHeprus CBsI3U HYKJIOHOB B siape. SAnepHbie cwibl. [ledext macch

anpa. SinepHele peakuuu. Jlenenue u CUHTES s1Iep.

SAnepusbrit peakrop. TepmosinepHblii cunTe3. [IpobieMbl U MEPCIEKTUBHI SIEPHOM
SHEPreTUKU. JKOJIOTUUECKUE ACIIEKThI SIICPHON SHEPTETUKH.

DneMeHTapHble YacTullbl. OTKPBITHE MIO3UTPOHA.

Metonbl  HaOmONEHHUST W PETHCTpPAllMM  JJIEMEHTApHBIX  YaCTHII.

dyHaaMeHTadbHbIE B3aUMOJCUCTBUA. EAMHCTBO (Qu3znueckoil KapTUHBI

MHpa.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: JI03UMETp, Kamepa
Bunbcona, siaepHblii peakTop, aToMHast bomoa.
Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul

HccnenoBanne TpekoB 4acTHIl (TI0 TOTOBBIM (oTorpadusim).

O6o0mariiee NOBTOPEHUE

Ponb Gu3uky 1 acTpOHOMUU B S5KOHOMUYECKON, TEXHOJIOTMUECKOM, COLIMATIBHON U
ATUUYECKON cdepax AeATeIbHOCTU 4YEJIOBEKa, poJib U MECTO (PU3MKM U acTPOHOMUU
B COBPEMEHHON HAay4YHOW KapTUHE MHpPA, POJb (PU3NYECKON TEOpHH B (OPMUPOBAHUU
NPEACTaBICHUA O (PU3MYECKON KapTUHE MHUpa, MECTO (U3MYECKOM KapTHUHBI MHpa
B OOLIEM psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEJCTABICHUN O IPUPOJIE.

MesknpeaMeTHbIe CBSA3H

N3yuenue kypca ¢pusznku 6a30Boro ypoBHs B 11 kitacce ocyiecTBisieTcs: ¢ y4éToM
COJIEpIKaTeNbHBIX MEXIPEIMETHBIX CBSI3€l C KypcaMu MaTeMaTUKH, OMOJIOTHH, XUMUH,
reorpauu U TEXHOJIOTHUH.

Meorxcnpeomemnvle nowsimusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAYyYHOIO
MO3HAHUS: SIBJICHUE, HAYYHBIM (akT, rumnores3a, Gu3ndeckas BeIWYHUHA, 3aKOH, TEOPHs,
HaOJI0ICHNE, SKCTIEPUMEHT, MOJISTHPOBAHNE, MOJICIIb, U3MEPEHHE.

Mamemamuka: pellleHHE CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKUE (YHKIUU:
CHUHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC, OCHOBHOE€ TPUIOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPbl M HX MPOEKUWH HAa OCU KOOPJMHAT, CJIOKEHUE BEKTOPOB, MPOU3BOJHBIE
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AJIEMEHTapHbIX (QYHKIMH, TPU3HAKU MOJ00US TPEYTrOIbHUKOB, ONMPEIEICHUE TUIONIATU
II0CKUX uryp u oobéma Te.

buonocus: snexrpudeckue sIBJICHUS B )KUBOUM MPHUPOJIE, KoiebaTeIbHbIe JBUKEHUS
B JKMBOW MPUPOJIC, ONTHUYECKHUE SIBJIICHUS B >KMBOW MPUPOJE, JICHCTBHE pagualviu
Ha KMBBIE OPTAHU3MBI.

Xumus: CTPOCHUE aTOMOB U MOJIEKYJ, KPUCTALUIMYECKAS] CTPYKTypa TBEPABIX TeEI,
MeXaHU3Mbl 00pa30BaHUS KPUCTAITMYECKON pPEIETKU, CIIEKTPAIbHbIN aHAN3.

l'eoepaghus: MarHUTHBIE TIONIOCA 3€MIIM, 3aJIEKW MArHUTHBIX Py, (HOTOCHEMKA
36MHOU MOBEPXHOCTH, MPEACKAZAHUE 3EMIICTPSACECHUN.

Texnonocua:  JHWHWUW  DJIEKTpOIEpead, T[EHEpPATOp IEPEMEHHOrO0  TOKa,
3JIEKTPOJIBUTATENb, MHIYKIIMOHHAS T1€4b, pagap, paaAuonpuEMHUK, TEIEBU30p, AHTECHHA,
tenedoH, CBYU-neub, NpOEKIMOHHBIM anmapar, BOJOKOHHAsl OITHKA, COJHEYHAs
Oatapes.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yyebHOro mnpenMera «®PuU3MKa» HA YPOBHE CpPEAHETO OOIIEro
oOpa3zoBaHus (0a30BBI YpOBEHb) [IOJDKHO OOECHEYUTh JOCTHXKEHUE CIIETYIONINX
JUYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JImdHOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOro mpeamera «Du3uka» HTOHKHBI
OoTpaxkaTh  TOTOBHOCTh M  CIIOCOOHOCTh  OOYYalOIUXCS  PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOM BHYTPEHHEH TMO3MUIIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTALINIA, MO3UTHBHBIX BHYTPEHHHUX yOeXKIeHUH, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIECTBA, PACIIUPEHUE KU3HEHHOTO OIbITa
W ONbITa JICITEIBHOCTM B TMPOLECCE peald3allid OCHOBHBIX  HaIpaBJICHUU
BOCHUTATEIIbHOMN AEATEIBHOCTH, B TOM YHCJIE B YACTHU:

1) rpaxaaHCKOro BOCIIUTAHUSA:

c(hOPMUPOBAHHOCTb TPAXKJAHCKOW MO3UIIMU 00YUYaIOIIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO 00IIECTBa;

MPUHATHE TPaAUIIMOHHBIX 00111€UeTTOBEYECKUX I'YMaHUCTUYECKHUX u
JEMOKPAaTUUYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTM COBMECTHYIO [I€ATEIbHOCTh B HHTEpPECAaX TIPaKJaHCKOTO
oOIlIeCTBa, y4acTBOBATh B CAMOYIIPaBJICHUU B 00pa30BaTEIbHON OpraHu3alluu;

YMEHHE B3aUMOJEHCTBOBATh C COIL[MAIbHBIMU MHCTUTYTAMU B COOTBETCTBUU C UX
(GYHKIUSMHA ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMU JIEATEIILHOCTH;

2) 1aTPMOTHYECKOT0 BOCITUTAHUSA:
c(hOPMHPOBAHHOCTh POCCUHUCKON IPaKIAHCKON WACHTUYHOCTH, TAaTPHOTU3MA,
IIEHHOCTHOE OTHOIIEHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JTOCTHIKCHUSM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKH U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TIOBE/ICHHUSI;

CIIOCOOHOCTh OIICHUMBATh CHUTYAllMI0O W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B
NEATEITbHOCTA YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO Oy yIIErO;

4) 3¢cTeTHYECKOIr0 BOCIIUTAHUS
ACTETUYECKOE OTHOIICHUE K MUPY, BKJIKOUYAsi 3CTETUKY HAY4YHOTO TBOPYECTBA,
NpUCYLIEro (pU3nvyeckoil HayKe;
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S) TPYyA0BOIr0 BOCIIMTAHUSA:

WHTEPEC K pasaudHbiM chepaM mpodhecCHOHATBHOW eATETHPHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (DM3UKON M TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBIA BBHIOOP Oymyiei
npodeccuu 1 peaau30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TJIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUI0O U CaMOOOpPa30BaHUIO B OO0JACTH
(GU3HKY Ha TIPOTSKECHUU BCEH KU3HH,

6) 3K0JI0rH4eCcKOro BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTH IKOJIOTHICCKON KYJIbTYPhI, OCO3HAHHE I100aTLHOTO XapakTepa
AKOJIOTHYECKUX MPOOIIeM;

TUIAHUPOBAHUE U OCYIIECTBICHUE IEUCTBUUA B OKPYKAKOLIEHU Cpelle HA OCHOBE
3HAHUS 1EJIed YCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA;

Pacmupenue ombiTa AESTEIBHOCTH 3KOJOTMYECKOW HAIMPABIECHHOCTH HAa OCHOBE
MMEIOITUXCS 3HAaHUH 110 (DU3HUKE;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

chOpMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHs HU3HUECKON HAYKH;

OCO3HAHHUE IIEHHOCTU HAYyYHOW NESITEIbHOCTH, TOTOBHOCThH B IMPOIECCE U3YyUYCHUS
GU3UKKM ~ OCYIIECTBIISITH ~ MPOCKTHYID WM HUCCIENOBATEIbCKYI0  JESTEIHHOCTD
WHJIMBUAYAJIbHO U B TPYyMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHUBEpPCAJIbHbIE Y4eOHbIe NeilCTBHUSA
ba3oBble JJoruueckue HeﬁCTBHﬂ:

CaMOCTOATEIBHO (POPMYIHPOBATH U AKTYaJTU3UPOBATh MPOOJIEMY, paccMaTpUBATh
eé BCCCTOPOHHC,

OoNnpeaACiATh HCIN ACATCIIbHOCTH, 3a/1aBaTh MAPaMCTPbI U KPUTCPHUHN UX NOCTUKCHUA,

BBISIBIISITh 3aKOHOMEPHOCTH W TPOTHUBOPEYHS] B PACCMATPUBAEMBIX (PH3NUECKUX
ABJICHUAX,

pazpabaThiBaTh IUIAH peEIIEHUs MpoOJeMbl ¢ YYETOM aHaIM3a HMEIOLUXCS
MAaTCPUAIIBHBIX U HCMATCPUAJIIBHBIX PCCYPCOB;

BHOCHUTBb KOPPCKTHUBLI B ACATCIbHOCTh, OLICHNBATbL COOTBCTCTBHUEC PC3YJIbLTATOB
oejsiM, OOCHHUBAThL PUCKH HOCJ'ICI[CTBHIZ ACATCIIBHOCTHU,

KOOPAMHHUPOBATH U BBIMOJIHATH padOTy B YCIOBHUSAX PEAbHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pasBUBATb KPCATHUBHOC MbLIIIIJICHUC ITPU PCIICHUHN JKU3HCHHBIX HpO6JICM.

ba3oBble ucciaegoBare/ibcKue 1eiiCcTBUA:

BIAJCTh HAYYHOH TEPMUHOJIOTHEH, KIIOUEBBIMH TIOHATHSAMH ¥ METOJAMHU
(bu3nYecKoil HayKH;

BJIAJICTh HAaBBIKAMH YYEOHO-HCCIIEIOBATEILCKOW M TPOEKTHON JEATeILHOCTH
B 00sactu (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIBHOMY TTOUCKY
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METOJIOB peIIeHHUS 3a1ad (PU3UYECKOrO COJEp)KaHWs, NPUMEHEHUIO pPAa3IUnYHBIX
METOJIOB IO3HAHUS;

BJIAJCTh BHUJAMHU JCSTEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpHpEeTalny, NpeoOpa30BaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CUTYyalUsX,
B TOM YHCJIE IIPU CO3JaHUM YUEOHBIX IPOEKTOB B 001acTU (HU3UKHY;

BBISIBJISITH IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJIM3upOBaTh 3aJ1a4y, BbIIBUTaTh
TUNOTE3Y €€ pelIeHus, HAXOAUTh apryMEHTHI IS JJOKA3aTeIbCTBA CBOUX YTBEPKICHUM,
3a]1aBaTh MapaMeTPbl U KPUTEPUU PELLICHHUS;

aHAJIM3UPOBATh TOJYYEHHBIE B XOJ€ PELICHUsS 3a/Jaud pe3yibTaThbl, KPUTUYECKH
OLICHMBATh UX IOCTOBEPHOCTh, IPOrHO3UPOBATh H3MEHEHNE B HOBBIX YCJIOBHSIX;

CTaBUTh U  (GOPMYJIMpPOBAaTH COOCTBEHHbIE 3a7aud B  00pa3oBaTeNIbHOU
JESITEIbHOCTH, B TOM YHUCJIE IIPU U3YUEHUU (PU3UKY;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATH PUOOPETEHHBIN OIBIT;

yMETb [EPEHOCUTh 3HaHUS 1O (U3NKEe B  NPAKTUYECKYI0  00JacThb
KU3HEJEATEIbHOCTH;

yMETh UHTEIPUPOBATh 3HAHUSA U3 PAa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUI'aTh HOBBIE UJIEH, IIPEUIAraTh OPUTrMHAIBHBIE ITOAXObI U PEILICHHUS;

CTaBUTb NMPOOJIEMBI U 334U, IO0IYCKAIOIINE albTEPHATUBHBIC PEILICHUSI.

PaGora c nndopmanueii:

BJaJ€Th HaBbIKaMHU MOJy4YeHHs HHpopManuu (PU3MUECKOTO  COJEp)KaHus
U3 HCTOYHHMKOB pA3HBIX THUIIOB, CaMOCTOSATEIHHO OCYILECTBISATh MOHUCK, AaHalu3,
CUCTEMAaTH3allMI0 W MHTEpHpeTanuio HHQOpMAlMMU pPA3JIUYHBIX BHUJIOB U  (QopM
MPE/ICTaBIICHNUS,

OLICHMBATh JIOCTOBEPHOCTh UH(POPMALIUU;

UCIOJIb30BaTh CPEJCTBA MH(POPMALIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTUN
B PCIICHUH KOTHUTHBHBIX, KOMMYHHMKAaTUBHBIX W  OpraHU3allMOHHBIX 3ajJad
Cc coOmogeHueM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHUCHBI,
pecypcocOepexeHusi, MpaBOBbIX W ATUYECKUX HOPM, HOPM HH(POPMALMOHHOU
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJAEPKAHMS B Pa3IMYHBIX (popmarax ¢ yuy€ToM
Ha3HAuYeHUd HMHPOpPMALMM WU LEJIEBOM ayJIUTOPHUM, BBIOMpPAs ONTUMAJIBHYIO (popmy
MPEICTABIICHUS U BU3YyaIU3aLUU.

KomMMmyHUKaTHBHBIE YHUBepPCAJbHbIE yUeOHbIe JeiiCTBUSA:
OCYUIECTBIISTH OOIIEHUE HAa YPOKaX (PU3UKHU U BO BHEYPOUHOU JCSATEIBHOCTH;
pacro3HaBaTh MPEANOCHUIKM KOHPIUKTHBIX CUTYallMi U CMSATYaTh KOH(JIUKTHI;
pPa3BEPHYTO U JIOTMYHO M3J1araTh CBOKO TOUYKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEIICTB;
NOHUMATh U UCII0JIb30BaTh NPEUMYLIECTBA KOMAHAHON U MHAUBUAYaIbHOU padOTHI;
BbIOMpATh TEMATUKY U METOJbl COBMECTHBIX AEUCTBUIN C YUETOM OOIIMX UHTEPECOB,
Y BO3MOXHOCTEH Ka)K/10r0 WIEHA KOJIJIEKTHBA;
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MPUHUMATH L[EJTU COBMECTHOM JEATEIbHOCTU, OPraHU30BbIBATh U KOOPJIUHUPOBATH
JOCUCTBUS MO €€ JOCTHXKEHHUIO: COCTABJISATH IUJIaH JEHCTBUM, paclpeieNsTh POJId C
y4€TOM MHEHUN YYaCTHUKOB, 00CYK/IaTh PE3yIbTaThl COBMECTHOM padOThI;

OLICHMBATh KA4ue€CTBO CBOETO BKJIaJa M KaXXJOTO YYaCTHHUKA KOMAaHJIbl B OOLIUI
PE3yNbTAT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npejJiaraTb HOBBIE  NPOEKTHI, OIICHUBATh MAEHM C TMO3UIMU  HOBU3HHI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMUECKOE MOBEJECHNUE B PA3JIMUHBIX CUTYyalUsX,
MPOSIBJISITH TBOPYECTBO U BOOOPaKEHHE, ObITh MHUIIUATUBHBIM.

PerynsitTuBHble yHHBepCaJbHble yUeOHbIe HeHCTBHUS
Camoopranusanus:

CaMOCTOSATETILHO OCYIIECTBIISITH TTO3HABATEIbHYIO JESATENBHOCTH B 00JACTH
GU3UKK W aCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh H  (POPMYyIHUPOBATH
COOCTBCHHBIC 3a]1a4H;

CaMOCTOSITEJILHO COCTABJIATh IUIAH PEIICHHs] PACUETHBIX M KAUECTBEHHBIX 3a/ad,
IJIaH BBIMOJHEHUS TMPAKTUYECKOM paboThl € Yy4E€TOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHUMH;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacIMpATh paMKH y4e€OHOT0 MpeaIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHHI;

JenaTh  OCO3HAHHBIM  BBIOOP, AapryMEHTUpPOBaThH €ro, Oparb Ha  ceOs
OTBETCTBEHHOCTH 32 PEILLICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CHIOCOOCTBOBATh (DOPMUPOBAHUIO U MPOSBICHUIO 3PYAULIMU B 00JacTH (DU3UKH,
MOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OILICHKY HOBBIM CHUTYallUsM, BHOCHUTb KOPPEKTHBBI B JAESITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LENISIM;

BJIa/IETh HABbIKAMU MO3HABATEILHON PEIIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUM U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;

UCTIOJIb30BaTh MPUEMBI pedICKCUU ISl OLICHKH CUTYalllud, BHIOOpa BEPHOTO
pEeLIeHHS;

YMETh OLICHUBATh PUCKHU M CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHUIO;

IpUHUMAaTh MOTHBBI M apryMEHThl JpYyTMX [IpM aHAIU3€ PEe3yJIbTaTOB

NEeSITeIbHOCTH; IPUHUMATh ce0s1, IOHUMAasi CBOM HEJOCTAaTKU U JIOCTOUHCTBA;

IpPUHUMAaTh MOTHBBI M apPryMEHTBl JPYTrUX I@IpU aHAIM3E PE3YJIbTaTOB

NeSITEIbHOCTH; TIPU3HABATh CBOE MIPABO U MPABO JAPYTUX HA OLIMOKH.

B mpouecce MOCTHMKEHUS JUYHOCTHBIX PE3YJIBTATOB OCBOEHHUS IPOrPAMMBI
nmo ¢Qusuke I YPOBHS CpemHero o0mero o0pa3oBaHHS Y OOyYaromIuxcs
COBEPILIECHCTBYETCS OMOLIMOHAIIBHBIN UHTEJUIEKT, IIPEATIOIAr oI I
Cc(OPMUPOBAHHOCTD:



denepanbHas padouas nmporpamma | dusuka. 10—11 knaccer (6a30BbIH

CaMOCO3HAHMS, BKJIIOYAIOIIETO CIHOCOOHOCTh IIOHMMATH CBOE SMOIMOHAIBHOE
COCTOSIHUE, BUJICTh HAIIPaBJICHUS pPa3BUTHUsI COOCTBEHHON AMOIMOHATIBLHOMN c(epbl, OBITH
YBEpPEHHBIM B ceOe;

CaMOpETYJIMPOBAaHUS, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHHWE IPUHHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEJICHUE, CIIOCOOHOCTH aJIalITUPOBATHCS K IMOIIMOHAIIBHBIM
WU3MEHEHUSIM U MPOSIBIIATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMK, BKJIIOYAIOLICH CTPEMJICHUE K JOCTHKEHHIO LEIH U
yClexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JEWCTBOBATh, HCXOJ W3 CBOUX
BO3MOKHOCTECH;

SMIIATHH, BKIIOYAIONIEH CIIOCOOHOCTH ITOHMMAaTh SMOIIMOHAIBLHOE COCTOSHHUE
JIPYTUX, YYUTHIBATH €r0 MPU OCYIIECTBICHUU OOIIEHUSI, CIIOCOOHOCTh K COUYBCTBUIO H
CONEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTPAWBATh OTHOIICHUS
C APYTUMU JIFOJIbMU, 3a00TUTHCSI, IPOSBIIATH HHTEPEC U pa3pemiaTh KOHQIUKTHI.

HPEAMETHBIE PE3YJIBTATDHI

K xoniy oOyuenus B 10 kiacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Yy O0yHAIOUIUXCS YMEHUM:

JEMOHCTPUPOBATh, Ha TMpUMepax poiib U MecTo (u3uku B (HOPMUPOBAHUH
COBPEMEHHOW HAy4YHOW KapTUHBl MHpA, B PA3BUTUH COBPEMEHHOM TEXHUKU H
TEXHOJIOTUH, B IIPAKTUYECKOM JIEATEIILHOCTH JIIOIEH;

YUUTHIBaTh  TPaHUIBl MPUMEHEHHS  U3YYEHHBIX  (DU3UYECKUX  MOJENeH:
MaTepuajibHas TOYKa, MHEpIUajbHas CHUCTeMa OTCY€Ta, aOCOJMIOTHO TBEPAOE TETO,
WJICAIbHBIN Ta3, MOAEIW CTPOCHHSI Ta30B, XUJKOCTEW W TBEPIABIX TEJ, TOYCUYHBIN
AIEKTPUUECKUH 3apsij] MpU PEHIeHUH (PU3NUECKUX 3a]1ay;

pacro3HaBath (pU3NUYECKHE SBICHUS (TIPOIECCh) U OOBICHATH WUX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHUSI BEIIECTBA U
ANEKTPOJIMHAMHUKHA: PABHOMEPHOE W PABHOYCKOPEHHOE NPSMOJMHENHOE JABUKECHUE,
CBOOOJIHOE TAJIeHUE TEJ, JBWKEHHUE 10 OKPYKHOCTH, HWHEPIUS, B3aUMOJICHCTBHE
ten, muddys3us, OpOyHOBCKOE ABMKEHHE, CTPOCHHE MKUIAKOCTEH M TBEPABIX Tel,
W3MEHEeHHe 00bEMa Tel MNpH HarpeBaHuM (OXJIAXIEHHWU), TEIUIOBOE pPaBHOBECHE,
vcrnapeHue, KOHJICHCallusl, TJIaBJICHUE, KPUCTAIIM3AlNs, KUTICHUE, BIIAXKHOCTh BO3/1yXa,
MOBBILICHUE JIABJIEHUS ra3a MPU €r0 HArpeBAHUU B 3AKPBITOM COCYAE, CBSI3b MEXKIY
MapaMeTpaMH COCTOSHUS Ta3a B M3OIPOLIECCAX, DJICKTPU3ALUs TeJl, B3aUMOJCHCTBUE
3apsIOB;

ONKCHIBATh MEXAaHWYECKOE JBWKEHHUE, HCHONb3ysd (PHU3NYECKHE BEIUYUHBI:
KOOpJIMHATa, MyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHHUE, MAcca TEJa, CHIIA, UMITYJIbC
TeNna, KUHETUYECKas JHEprusi, MNOTCHI[MaJIbHAs DSHEpPrus, MEXaHudeckas paloTa,
MEXaHUYeCKasi MOITHOCTh; TIPU ONKUCAHUU MPABUILHO TPAKTOBATH (DU3UUYECKUN CMBICI
UCIIOJIB3yeMbIX BEJIMYMH, HMX OOO3HAYEHUS ¢ EIUHUIBI, HAXOIUTh (HOPMYIIHI,
CBSI3bIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIMUYUHY C IPYTUMHU BEJIMUYNHAMM;
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OMUCHIBATh W3YyUYCHHBIC TEINIOBBIC CBOWCTBA TEI U TEIUIOBBIC SIBJICHUS, UCIIOIL3YSI
bu3nYecKre BEJIMYMHBI: TaBJIEHUE ra3a, TeMIlepaTypa, CpeaHsIsi KUHETUYECKasi SHEPTUs
Xa0TUYECKOTO JBIKEHHUS MOJIEKYJ, CpEOHEKBaApaTU4YHasi CKOpPOCTb MOJIEKY,
KOJIMYECTBO TEIJIOThI, BHYTPEHHSSI SHEPrusi, padbora rasza, Kod3QOUIIMEHT MOJIE3HOTO
JEUCTBUS TEIJIOBOTO JIBUTATeNisl, MPU ONMHCAHUU MPABWIBHO TPAKTOBATh (PU3MUECKUUN
CMBICIT MCTOJb3YEMbIX BEJIMYMH, UX OO0O3HAYCHHUS U CJAMHHIIBI, HAXOAUTh (HOPMYJIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEJIMUMHY C IPYTUMHU BEIIMUHNHAM;

ONUCHIBATh M3YUYCHHBIE JJIEKTPUYECKUE CBOMCTBA BEILECTBA M AICKTPUUECKHUE
aBJIeHUsT (TIPOIIECCHI), HMCHONB3YysSd (U3MUYECKUE BEIUYUHBI: JJICKTPUUYECCKUN 3apsii,
ANEKTPUUYECKOE MOJIE€, HANPSHKEHHOCTh TMOJs, MOTEHIMAl, Pa3HOCTh ITOTEHIIHAJIOB;
MIPU OMMCAHUU MPABUIIHLHO TPAKTOBATH (PUBHYECKUN CMBICI UCTIOIB3YEMbIX BEJIMUUH, UX
0003Ha4YCHUSI M €UHUILIBI; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMH BEIUUYMHAMU;

aHATM3UPOBATh (PU3WYECKHUE TIPOIIECCHl W SBIICHUS, HCIOJB3YysS (PU3NUECKUe
3aKOHBI ¥ IPUHIIUIIBL: 3aKOH BCEMUPHOTO TAroteHus, I, I u Il 3akonsr HeroTOHA, 3aK0H
COXpPAaHEHHS MEXAaHWYECKOW OSHEpPruu, 3aKOH COXPAHEHHS UMIIYyJIbCa, MPUHLUII
CYyHEepHO3UIUA CHWJI, TMPUHIMI PABHOMPABUS HWHEPIHUATBHBIX CHCTEM OTCYETA,
MOJICKYJISIPHO-KMHETUYECKYI0 TEOPHIO CTPOEHHS BEILIECTBA, T'a30BBbIE€ 3aKOHBI, CBA3b
CpelHEe KWHETUYECKON SHEpPruHM TEIUIOBOTO JIBIJKEHHMSI MOJIEKYJ € aOCONIOTHOM
TEMIIEPATypOH, MEPBBIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHS SJIEKTPUYECKOIO
3apsiia, 3akoH KysoHa, mpu 3TOM pa3inyarh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €0
MaTEeMaTUYECKOE BbIPAKEHUE U YCIOBHS (TPaHUIIbl, 00J1aCTH) NPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPUHIIUIBI JCHCTBUS MAIllMH, TPHOOPOB M TEXHUYECKUX
YCTPOWCTB; pa3inyaTh YCIOBUS HMX OE30MaCHOTO HCIIOJIb30BAaHUS B IOBCEIHEBHOU
KU3HU;

BBITIOJIHATD DKCIIEPUMEHTHI 10 UCCIEA0BAaHUIO (PU3MUECKUX SBIICHUN M MPOIIECCOB
C HCIOJB30BAaHUEM NPSIMBIX, U KOCBEHHBIX H3MEPEHUH, Mpu 3TOM (HOPMYJIUPOBATH
npoOiemMy/3aady W TUIOTE3y Y4YeOHOTO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY
U3 MPEJI0KEHHOTO 000pY0BaHUS, POBOUTH ONBIT U (POPMYJIUPOBATH BHIBOJII,

OCYUIECTBIISITH MPSIMbIE U KOCBEHHBIE U3MEpPEHUs (U3NUECKUX BEIHYUH, IPU 3TOM
BBIOMpATh ONTHUMANBHBINA CHOCOO0 H3MEPEHHS U HCIIOJIb30BAaTh W3BECTHBIE METOJIbI
OLICHKH MOTPENTHOCTEN U3MEPEHUI;

MCCJIEIOBATh 3aBUCUMOCTH MEXAY (GU3HMUECKUMU BEJIMYMHAMU C HUCIIOJIH30BAHUEM
MPSIMBIX U3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3yIbTaThI
MOJTYYEHHOU 3aBUCUMOCTH (PM3UYECKUX BEJIWYUH B BHJE TaONUI] U rpaduKoB, IeaTh
BBIBOJIBI 110 PE3yJIbTaTaM HCCIICIOBAHUS;

coOMoaTh TpaBwiia O€30MAaCHOTO TpyJa MNpH TMPOBEJACHUU WCCICIOBAHUNA B
paMKax y4eOHOro JKCIEPUMEHTAa, Y4eOHO-HCCIEOBATEIbCKOM ©  MPOEKTHOMN
NESATETLHOCTA C KCMOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPONCTB M J1aOOPATOPHOIO
000opy10BaHUS;

peuiath pacy€THBIC 3aJjayu C SIBHO 3aJIaHHON (PU3MYECKON MOENbIO, HUCIOIb3YS
(bu3nYecKre 3aKOHbBI U MIPUHITUIIBI, HA OCHOBE aHAJM3a YCIOBUS 3a/1a4d BHIOUPATH
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(bU3HYECKYI0 MOJIEb, BBIIETATh (HU3UYECKUE BETUYHHBI U (HOPMYJIbl, HEOOXOJMMbIE
ISt €€ pereHus], MPOBOAUTH PACUEThI U OIEHUBATH PEATHbHOCTD MOTYYEHHOTO 3HAYEHUS
(bU3NYECKON BETUYHHBI,

pemaTh KayeCTBCHHBIE 3aJa4d: BBICTPAaWBaTh JIOTHYECKH HEMPOTHBOPECUUBYIO
IEMOYKY PACCYXIACHUH C ONMOpOH Ha W3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3uYeCKHe ABJICHNUS,

UCIIOJIb30BaTh TMPH PEIICHWH YYeOHBIX 3a7a4 COBPEMEHHbIC HH(OpPMAIMOHHBIC
TEXHOJIOTUM JUIsI TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIMU € TPEJACTABICHUS
y4eOHOM © HAay4YHO-TIOMYJIAPHOH WHGOPMAIMH, TIOJYYCHHOW U3  Pa3IuYHBIX
WUCTOYHUKOB, KPUTUICCKU aHAIM3UPOBATH MMOTyIaeMyI0 HH(POPMAIIHIO;

NPUBOJNUTH TPUMEPHI BKJIAJa POCCHUUCKHX U 3apyOCKHBIX YUEHBIX-(DH3UKOB
B Pa3BUTHUE HAYKH, OOBSICHEHHUE MPOIIECCOB OKPYIKAFOIIETO MUPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (U3MKE B TIOBCEIHEBHOM IKU3HH
I oOecnieueHusl O€30MacHOCTH TMPH OOpalleHHH ¢ MPUOOpaMyd W TEXHHYCCKUMU
YCTPOMCTBAMH, HJIsi COXPAHCHHsI 30POBBS M COOJIFOJICHUS HOPM DKOJIIOTUYECKOTO
MOBEICHUS B OKPY KAIOLIEH CPEE;

paboTaTh B TPYyNIIE C BBHITIOJHCHUEM PA3JIMUHBIX COIMATBHBIX POJICH, IJIAHUPOBATH
paboTy TpyMIbl, palUOHATBHO pacCHpenessaTh OOS3aHHOCTH ©  IJIAHUPOBATH
JESITEFHOCTh B HECTAHMAPTHBIX CUTYaIUsAX, aJeKBaTHO OIIGHWBATh BKJIAJ KaXJIOTO
13 YYaCTHUKOB TPYIIIIBI B pEIICHUE PacCMaTPUBACMOM MPOOJIEMEI.

K koniy obydyenust B 11 kjacce mpeaMeTHbIe pe3yibTaThl HA 0a30BOM ypOBHE
JOJKHBI OTpakaTh COOPMUPOBAHHOCTD Yy O0YHAIONIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHUPA, B PA3BUTUM COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUM, B NPAKTUYECKON JICITEIBHOCTH JIIOAECH, LEIOCTHOCTh W E€AUHCTBO
(bu3HYecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS MU3YYCHHBIX (PU3MUECKHX MOJENICH: TOUCUHBIH
ANIEKTPUYECKUH 3apsl, JIyd CBETa, TOUCUHbIH UCTOYHUK CBETA, siICPHAS MOJIE]b aToMa,
HYKJIOHHAsI MOJIEIb aTOMHOTO sJipa MpU pelieHnH GU3MUECKHUX 3a/1ay;

pacro3HaBaTh (PU3MYECKUE SIBIEHUS (MPOLECChl) U OOBSICHATH HUX HA OCHOBE
3aKOHOB DJJICKTPOJMHAMUKH M KBAHTOBOM (DMBUKH: SJIEKTpUUECKas MPOBOJAUMOCTD,
TEIUIOBOE, CBETOBOE, XHWMHYECKOE, MArHUTHOE JEHCTBHS TOKa, B3aUMOJICHCTBUE
MAarHuTOB, 3JEKTPOMAarHUTHAsT UHAYKIHUS, JEWCTBUE MArHUTHOTO TOJISI Ha MPOBOJHUK
C TOKOM M JBWXKYIIUWACA 3apsl, OJICKTPOMArHUTHBIE KoOJIeOaHUST ¥  BOJIHBI,
MPSIMOJIMHEMHOE PACTIPOCTPAHEHHE CBETA, OTPaKEHUE, IIPEIOMIICHHE, HHTEephepeHITus,
mudpakiys W TOJpU3alvs CBeTa, JUCIEpCHsl CBeTa, (OTOIEKTpUUECKU AhPekT
(boTodddexT), cBeTOBOE AaBICHHWE, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTpa aroMa
BOJIOPO/Ia, €CTECTBEHHASI U HICKYCCTBEHHAsl PaJAOAKTUBHOCTD;
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ONMCHIBATh HW3YYECHHBIE CBOICTBAa BelleCTBA (AJIEKTPUUYECKHE, MAarHUTHBIE,
ONTUYECKHE, DIEKTPUUYECKYIO MPOBOJMMOCTh PA3IUYHBIX CpPE) U AJIECKTPOMArHUTHBIE
ABJICHUS (TIPOIIECCHI), UCTIONB3YS (PU3NUECKUE BEIIMUYUHBI: DJIEKTPUUECKUM 3apsij, cuiia
TOKa, OJJEKTPUYECKOE HaNpsKEHHE, BJIEKTPUYECKOE COMPOTHBICHHE, Pa3HOCTb
MOTEHIMAJIOB, 3JEKTPOJBIKYIIAs CWiIa, padoTa TOKA, MHAYKUWS MarHUTHOIO IOJI,
cuna Awmnepa, cuia JlopeHnia, HHIYKTUBHOCTh KATYILIKH, SHEPTUS 3JIEKTPUUYECKOTO U
MarHUTHOTO TOJIEH, MIEPUOJ U YacTOTa KosjeOaHui B K01eOaTeIbHOM KOHTYpE, 3apsl U
CHJIa TOKa B MPOLECCE TAPMOHUYECKUX DBJIEKTPOMArHUTHBIX KoJieOaHuM, (POKyCHOE
paccTosiHME W ONTUYECKas CHJia JIMH3blL, NpPU OINKCAHWU MPABUIBHO TPAKTOBATh
(bu3nyecKuil CMBICI UCIOIB3YEMBIX BEJIMYMH, UX 0003HAUCHHUS U €IUHUIIbI, YKa3bIBAThH
(bopMyIibl, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMUMHY C IPYTUMH BEJIMYMHAMH,

ONKCHIBATh W3YUYEHHBbIE KBAHTOBBIC SIBJICHUS U MPOIECCHI, UCIOJIb3Ys (PU3NYECKUE
BEJINYMHBI: CKOPOCTh JJEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI M 4YacTOTa CBETAa,
SHEPrusl ¥ UMITYJIbC (POTOHA, IIEPUOJI MOy pacaaa, YHEPTHsl CBA3H aTOMHBIX siiep, Ipu
ONMKMCAHUM TMPABWIBHO TPAKTOBATh (PU3MUECKHI CMBICI HCHOJIb3YEMbIX BEIUYMH, UX
0003HAaYEHUsI W EJAUHMIIBI, YKa3bIBaTh dbopMybl, CBSI3bIBAIOIINE JAHHYIO
¢u3NYEeCKyl0 BEJIMYMHY C JPYTMMH BEIMYMHAMU, BBIUUCISATH 3HAUCHHE (PU3NUYECKOU
BEJIMYMHBL;

aHAJIM3UPOBATh (PU3WYECKHUE TMPOLECChl W SBIEHUS, HUCHOJB3Yys (QU3NYECKUE
3aKOHBI WM NPUHIMIBL 3aKOH OMa, 3aKOHBI MOCIEAOBATEIIBHOIO U IMapajuIeIbHOTO
COCOVMHEHUSI IMPOBOJHHUKOB, 3aKOoH J[xoyns—JleHma, 3akOH 3JIEKTPOMAarHUTHOU
MHIYKIUHU, 3aKOH TMPSMOJIMHEHHOr0 paclpoOCTPAHEHUS CBETAa, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEHHA uisi poTorddexTa, 3aKOH
COXpaHEHUs SHEPIrHM, 3aKOH COXPAaHEHHS  MMIYJbCa, 3aKOH COXpPaHEHUs
ANEKTPUYECKOTO 3apsi/ia, 3aKOH COXPAaHEHUs] MacCOBOIO YHCIIa, MOCTyaThl bopa, 3akoH
PaZMOAaKTUBHOTO pacraja, Mpyu 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €T0
MaTEeMaTUYECKOEe BBIPAKEHHUE U YCIIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH;

ONpEENATh HANpPAaBICHUE BEKTOpAa HWHAYKIMH MAarHUTHOTO IOJS MPOBOJHHMKA
C TOKOM, cujibl Amrnepa u cuisl JlopeHua;

CTPOUTh U OIHUCHIBATh M300paKE€HUE, CO3JaBAEMOE IJIOCKUM 3E€PKajOM, TOHKOU
JIMH301;

BBINOJIHATH SKCIIEPUMEHTHI 110 UCCIIEIOBAaHUIO (PU3UUYECKUX SIBICHUN U MPOLIECCOB
C UCIOJIb30BAHUEM IMPSAMBIX, U KOCBEHHBIX H3MEPEHUM: MpU 3TOM (HOPMYJIUPOBATH
npobsieMy/3ajady M TUNOTE3y Y4YEOHOTO OKCIEPUMEHTa, CcoOupaTh YCTAHOBKY
U3 MPENI0KEHHOT0 000PYJ0BaHUS, TPOBOAUTD OMBIT U (POPMYIUPOBATH BHIBOIBI;

OCYILECTBIIATH MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BETUUMH, IIPU ITOM
BBIOMpPATh ONTHUMAJBHBIA CHOCOO H3MEPEHHS W HCIOJb30BaTh M3BECTHBIE METOJIbI
OLIEHKH MOTPEMIHOCTEN U3MEPEHHUI;

UCCJIEIOBATh 3aBUCUMOCTH (PM3MYECKUX BEJIIMYUH C MCIOJB30BAHHEM MPAMbBIX
U3MEpPEHU: TpPH ITOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHUPOBATH PE3yJIbTaThI
MOJIyYeHHOW 3aBHCHUMOCTH (PM3MUYECKUX BEIMYMH B BHUJAE TaOMUIl U TpadUKOB, AENaTh
BBIBO/IbI IO PE3YJIbTATAM UCCIEIOBAHUS;
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coOmonath mpaBwia O€30MacHOr0 TpyJda MpU MPOBEACHUM HCCIECIOBAHHMA B
paMKax Yy4yeOHOro JKCIEpUMEHTa, Y4eOHO-UCCIEAOBATEIbCKOM U MPOEKTHOMN
JESTENbHOCTH C MCIOJIb30BAaHUEM HM3MEPUTENbHBIX YCTPONCTB U J1abOpaTOPHOIO
000opyIOBaHUS;

pemaTts pacy€THBIC 3a/1a4ll C SBHO 33/JaHHON (PU3MYECKON MOJENbI0, UCIIONb3Ys
dbu3nYecKkrue 3aKOHBl W TPUHIUIIBI, HA OCHOBE aHajIM3a YCJIOBMS 3aJa4d BBIOUpATh
(bU3HYECKYI0 MOJEIb, BBIJICIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIbI, HEOOXOAUMbIC
115 €€ peuieHus], MPOBOIUTH PACUETHI M OIIEHUBATh PEATHbHOCTh TOTYUYEHHOTO 3HAUYCHUS
(bU3nYECKON BEITMYHUHBI,

pelaTth KayeCTBEHHbIE 3aJjaud: BBICTPAWBATh JIOTMUECKU HEMPOTUBOPEUUBYIO
LENOYKY PAcCyXJIEHUH C OMOpOod Ha H3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
buznyeckue SBICHMUS,

UCIOJIb30BaTh MpPHU PEIICHUU YYEOHBIX 3aJad COBPEMEHHbIE MH(POPMALMOHHBIC
TEXHOJOTHHM Ui TIOMCKA, CTPYKTYpPUPOBAHUSA, HHTEPIPETALUU M MPEICTaBICHUS
y4eOHOM M Hay4YHO-NOMYJSpHOM MHQPOPMALMM, TMOJYYEHHOW W3  pa3IMYHBIX
HMCTOYHUKOB, KPUTUUYECKH aHAIM3UPOBATH MOTydyaeMyto HH(POpMaIIHUIO;

OOBSICHATH MPUHIIUIBI JEHCTBUS MAIlIUH, MPUOOPOB W TEXHUYECKUX YCTPOMCTB,
pa3nnyaTh yCIOBHUS UX O€30MaCHOTO HCIOIb30BaHMS B IOBCETHEBHON KU3HU;

NPUBOJUTH MPUMEPHI BKJIAJa POCCHUUCKUX U 3apyOSKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, B 00BICHEHUE TIPOIIECCOB OKPYIKAIOIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHUI;

UCIOJb30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B TOBCEAHEBHOW IKHU3HU
s oOecrieueHrs O€30MacHOCTH MpHU OOpalieHHuH ¢ NpubopaMu M TEXHHUYECKUMHU
yCTpOMCTBaMH, HJIsi COXPAHEHHsI 3[0POBBS M COONIONCHUS HOPM DKOJIOTUYECKOTO
MOBEJCHUS B OKPY’KAIOIIEeH cpene;

paboTaTh B TPYIIIE C BHIIOJHEHUEM PA3IMYHBIX COLUANBHBIX POJIECH, TUIAaHUPOBAThH
paboTy TpYMNIbI, palMOHATBHO PpaCHOpeNesiTh OOS3aHHOCTH M IUIAHUPOBATH
JEeSTENbHOCTh B HECTAHJIAPTHBIX CUTYaIMsAX, AJCKBATHO OIEHUBATh BKJAJ KaXKJIOro
U3 YYaCTHUKOB TPYIIIBI B PEIIEHUE pacCMaTpUBAEMOU MPOOIIEMBbI.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
HanmeHnoBanune
Ne KomnnuectBo OCHOBHBIE BUIBI AE€ATEILHOCTHA
A3ICIIOB 1 TeM [IporpamMmmHoe conepxanue
pasna 4acoB 00yJarommxcst
e y4eOHOT0 MmpeameTa
/
I
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Pa3zgea 1. Mexanuka

2.1

Kunemartnka

MexaHnueckoe JBHKEHUE.
OTHOCUTENHPHOCTh MEXaHUUECKOTO
nBxeHus. Cucrema OTcuéra.
Tpaexropwus.

[Tepemerienue, CKOpOCTh (CpeaHsist
CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOpPEHHE MaTepUaIbHOM TOUKH, X
MIPOEKIIMU HA OCH CUCTEMBI
koopauHat. CroxxeHue
MIEPEMEILECHUH U CII0KEHUE
CKOpPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE
MPSMOJIMHEHOE ABUKECHHE.
['paduku 3aBUCIMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHUS, IyTH U
nepeMenieHus MaTepHaIbHOU TOYKU OT
BpPEMEHU.

CBobOoaHOE mazieHne. Y CKOpeHue
CBOOOIHOTO MA/ICHUS.
KpuBonuHeliHoe nBUXEHUE.
JIBrm>keHrEe MaTepHaIbHON TOYKH IO
OKPY’KHOCTH C IIOCTOSIHHOM 11O
MOJYJIFO CKOPOCTBIO. YTJIOBast

CKOPOCTb, JIMHEHHAas CKOopocCTh. Ilepuon u

4acToTa 0OpaleHusl.
LleHTpOCTpEMUTEIIBHOE YCKOPEHHUE.
TexHuueckue yCcTponucTsa U

[IpoBeaeHune 3KCIIEpUMEHTA: U3yUEHUE
HEPaBHOMEPHOTO JBM)KCHHUS C IICJIBIO
orpeziesieHUus MTHOBEHHOM CKOPOCTH;
MCCJIEIOBAaHUE COOTHOIICHUS MEX]TY
MyTSAMH, IPOUJICHHBIMU TEIIOM

3a MOCJEeI0BATENbHBIE PAaBHBIC
MPOMEXKYTKH BPEMEHH TPU
PaBHOYCKOPEHHOM JIBHKCHHUH

C Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO;
M3y4eHUE JBUKECHUS Tea, OpPOIIEHHOTO
TOPU30HTAJIBHO.

Pemenne pacu€THbIX 33124 C IBHO
3aJaHHON (PU3MUECKON MOJIEITBIO

C HCIIOJIb30BaHUEM OCHOBHBIX (hOPMYJT
KHUHEMaTHUKU.

[TocTtpoenne u aHanu3 TpauKoOB
3aBHCHUMOCTEH  KHHEMaTHYECKHX
BEJIMYMH OT BPEMEHHU

U1 PaBHOMEPHOTO
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[IPaKTUYECKOE IIPUMEHEHUE:!
CIIUJOMETP, ABUKEHUE CHAPSOB,
LIEITHBIE U PEMEHHBIE NTepeaadn

Y PaBHOYCKOPEHHOTO MPSMOJIUHEIHOTO
JIBUKCHHUSL.

PacrnioznaBanue pu3nyeckux sSBJICHUHN B
y4eOHBIX OIBITaX U OKPY’KAIOMIEeH KU3HU:
paBHOMEPHOE U

PaBHOYCKOPEHHOE MPSMOJIIMHEHHOE
JBHKEHHE, CBOOOIHOE MaIeHHe Tell,
JIBUKEHHE 110 OKPY>KHOCTH.

Onucanne MEXaHUYECKOI O ABM)KEHHUS C
UCTIONIb30BaHUEM (PU3MYECKHUX BEJINYMH:
KOOpJMHATA, ITyTh, IEPEMEIIEHHE,
CKOPOCTh, YCKOPEHHE.
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2.2

Jlmnamuka

11

[IpuHumn oTHOCHTENBHOCTH [ anmuies.

IIepBbiit 3akoH HproToHa.
WNHepuumanbHble CHCTEMBI OTCUETA.
Macca tena. Cuna. [Ipunnun
CyIepro3uiuu cuil. Bropoit 3akox
HeroToHa 1711 MaTepUalbHON TOYKH.
Tpertuii 3akoH HeroToHa st
MaTepUaIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS.
Cuna tsoxectu. [lepas

KOCMHUYCCKasA CKOPOCTh.

N3yueHne 3aBUCUMOCTH CHIIBI YIIPYTOCTH OT
nedopMaluy; CpaBHEHHUE CUJT TPEHUSI OKOS,
KA4eHHUs 1
CKOJIbXKECHUSI.
O6mbsacHenue HeecomocTH. [IpoBenenue
JKCIIEPUMEHTA: UCCIIEJOBAaHUE
3aBUCUMOCTH CWJI YIIPYTOCTH,
BO3HMKAIOIIUX B IIPYKUHE

U pe3UHOBOM 00paslie, OT UX




®denepanbHas padouas mporpamma | dusuka. 10—11 knaccer (6a30BbIi

Cuna ynpyroctu. 3akoH ['yka.

Bec Tena.

Tpenue. Buas! Tpenus (mokos,
CKOJIb)KEHUS, KAUeHHUS).

Cuna tpenus. Cyxoe TpeHHUE.

Cuna TpeHus CKOJIbKEHUS U cujia
Tpenus nokos. Koaddurment
Tperus. Cuiia COPOTUBIICHUS PU
JBUKEHHUH TeNa B KUAKOCTU WIH
rase.

IToctynarensHO€E U BpallaTeabHOE
JBIDKEHUE a0COIIOTHO TBEPIOTO
Tena.

MOMEHT CuiIBl OTHOCHUTEIBHO OCH
Bpawenus. I[liedo cuibl. YcioBus
paBHOBECHsI TBEPAOIO TEINA.
TexHu4yeckue ycTponucTBa u
MPAKTHYECKOE PUMEHEHHE:!
MOJIIIUITHUKY, TBUKECHHUE
HCKYCCTBEHHBIX CITyTHUKOB

nedopMaIuu; 3ydeHue JIBIKCHUS
Opycka 1o HaKJIOHHOU IJIOCKOCTH;
WCCJICIOBAHKE YCIOBUN PAaBHOBECHS
TBEPJIOTO TEJA, UMEIOIIETO OCh
BpAILICHHUS.

OO0BsicHEHHE 0COOEHHOCTEMH
PaBHOMEPHOTO U PAaBHOYCKOPEHHOTO
MPSMOJIMHEWMHOTO IBUKEHUS,
CBOOOIHOTO IMaJICHUS T, ABIKCHHS 10
OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproToHa, 3ak0Ha BCEMHPHOTO
TSITOTCHUS.

OOBsICHEHE OCHOBHBIX TIPHHIIAIIOB
JEHCTBUS NOAIIUITHUKOB U X
MPaKTUYECKOr0 MPUMEHEHHUS.
OO0BsicHEeHHEe TBMKEHUS UCKYCCTBEHHBIX
CITyTHUKOB.

Pewenune pacy€THbIxX 3a7a4 C IBHO
3aJIaHHON (PU3UIECKON MOJICITBIO

C UCIOJIL30BaHNEM OCHOBHBIX 3aKOHOB M
bopMyI1 TUHAMUKH.

Pacno3naBanue Gpu3nveckux sBIECHUN B
y4eOHBIX OIBITaX U OKPY’KaroIIei
JKU3HU: UHEPIIHS, B3aUMOJICHCTBUE TET.
Ananu3 (pU3NYECKUX MPOLECCOB U

SIBIICHHUH C UCIIOJIL30BaHUEM 3aKOHOB U

MMPUHIUIIOB: 3aKOH BCEMHUPHOTI'O
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taroterus, I, II u III 3akonnl HbioToHa,
NPUHLMI CYNEPHO3ULIMU CUJ, MPHHIUI
PaBHOMNPABHOCTH MHEPIIUATBHBIX

CHCTEM OTCUETa

23

3aKOHBI COXpPaHCHUA B
MEXAaHUKE

Mty ibc MaTepraibHON TOUKH (Tena),
CHUCTEMBbI MaTEPUAIIbHBIX TOYEK.
NMnynbc cuiibl 1 M”3BMEHEHHE UMITYJIbCa
Tena. 3aKOH COXPaHEHMsl UMITYJIbCA.
PeakTuBHOe nBHkeHne. PaboTa CHIBI.
MOUIHOCTB CHJIBL.

Kunernueckas sneprus
MaTepuaibHOi Touku. Teopema 00
M3MEHEHUHU KHHETHYECKON

SHEPIHH.

[ToreHnmanbHas 3Heprus.
[ToTeHnmanbHas YHEPrus ynpyro
ne(OpMUPOBAHHOM MPYKUHBI.
[loTennmanbHas sHEprus Tena
BOJIM3H MMOBEPXHOCTH 3EMIIH.
[loTeHmanbHbIE U
HENOTEHIMAJIbHbIE CUIIbL. CBS3b
palboThI HEMOTEHIMAIBHBIX CHJI C
M3MEHECHHEM MEXaHUYECKOU

SHEPrUH CUCTEMBI Tel. 3aKOH
COXPAHEHUS MEXAHUYECKOU

SHEPIHH.

VYrpyrue u Heynpyrue

[TpoBeeHue sKCIIepUMEHTA:
WCCJICTOBAHKE CBSI3U PAOOTHI CHIIBI C
M3MEHEHHUEM MEXaHHYECKON SHEPTUr
Tela

Ha TIPUMEpPE PacTsHKEHUS PE3UHOBOTO
KIyTa.

OreHka aOCOMIOTHBIX M OTHOCHUTEJIBHBIX
MOTPEIIHOCTeH  M3MEpeHuH  (pu3myecKux
BEJIMYHH.

Pemenune pacy€THbIX 33724 C IBHO
3aJIaHHON (PU3UIECKON MOJIETIBIO

C HCIIOJB30BAHUEM OCHOBHBIX 3aKOHOB U
(bopMyJT TMHAMUKH U 3aKOHOB
COXpaHCHHSI.

Pemrenne kaueCcTBEHHBIX 3a1a4

C OIOpPOH Ha M3YUYCHHBIC B pa3jelie
«MexaHUKay 3aKOHBI, 3aKOHOMEPHOCTH U
(du3uveckue sSBICHUS.

OHI/IcaHI/Ie MEXAHNYCCKOI'O ABUXKCHUA C
UCTIONB30BaHUEM (DU3UYECKUX BEITUUHH:
UMITYJIbC TEJla, KHHETUYECKasl YHEePT s,
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CTOJIKHOBEHUA. NMOTCHIMaJIbHAA SHEPIrusd, MCXaHUICCKaA
pa0oTa, MexaHU4YecKasi MOIIHOCTb.
AHanu3 (pU3NYECKUX MPOLIECCOB U
ABJICHUH C MCIIOJIb30BAHUEM 3aKOHA
COXPAaHEHHs MEXaHUYECKON SHEPIHH,
3aKOHA COXPaHEHUS UMITYJIbCa.
OOBbsicHEeHHE OCHOBHBIX PUHITUIIOB
JICUCTBHS U PAKTUYECKOTO IPUMEHEHUS
TEXHUYECKUX YCTPOUCTB, TAKUX KAK:
BOJIOMET,

IIPY’KUHHBIN ITUCTOJIET.

OOBsicHeHHEe JABWKXEHUSI PaKeT C OMOPOW Ha
u3yuyeHHble  (U3UYECKUE BEIUYMHBI U
3aKOHBI MEXaHUKHU.

Hcnons3oBaHue Mpu NOATOTOBKE
COOOLIEHNH O NIPUMEHEHNH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH(POPMALMOHHBIX TEXHOJIOTUHN IS
IIOMCKA, CTPYKTYpUPOBAHU,
MHTEPIPETALNH U NPEICTABICHUS
MHPOPMALINU, KPUTHUECKUI aHAIN3
nosrydyaemoit nuudopmauuu [Iposenenue
KOCBEHHBIX U3MEPEHNN, NCCIEA0BAHUI
3aBUCUMOCTEN (PU3NYECKUX BEJIINYHH,
IIPOBEpPKa

MIPEMIOKEHHBIX TUIIOTE3

Htoro no pazneny 2
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Paznen 3. MoJjiekyasipuasi pu3uka 1 TepMOAMHAMHKA

3.1

OcHoOBBI
MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUU

9

OCHOBHBIE TIOJIOKEHHS MOJIEKYJIIPHO-
KMHETHYECKOW TEOPUH U UX OIBITHOE
obocHoBaHKE. BpOyHOBCKOE BUKEHHE.
Hubdys3usa. Xapaktep HABWKEHUS U
B3aMMOJCHCTBHUSI 4YacTUL[ BELIECTBA.
Monenu cTpoeHus rasos,

JKUJIKOCTEN U TBEPJBIX TEN U
00BsICHEHUE CBOICTB BEIIECTBA

Ha OCHOBE 3THUX Mojenel. Macca u
pa3mepsl MoJiekys. KonnuectBo
BeniectBa. [locrosiHHas ABoragpo.
TemnnoBoe paBHOBECHE.

Temneparypa u e€ u3MepeHue.

[Txana remnepatyp Llenbcus.

Mopens naeansHOro rasa.

OcHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KMHETUYECKOM

TEOpUH UI€aTIbHOIO rasa.

AOcomoTHas TemMrepaTypa Kak Mepa
CpeHel KHHETUYECKOM SHEepruun
TEIJIOBOT'O ABMKEHUS YacTHI] rasa.
[[Ixana remneparyp KenbBuHa.
["a30BbI€ 3aKOHBI. Y paBHEHUE
MenneneeBa—KianeipoHna.

3axoH [lanbrona. M3onporneccsl

[IpoBenenue sxciepuMeHTa:

orpeziesIeHue Macchl BO3ayXa

B KJIACCHOM KOMHAT€ Ha OCHOBE U3MEpPEHUN
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEPATYPHI
BO3/yXa B HEH;.

Onenka aOCOMIOTHBIX W OTHOCHUTEIBHBIX
MOTPEITHOCTEH  M3MEPEHHH  (PU3MUECKHUX
BEJINYMH.

OO0bsicHeHe OCHOBHBIX IPUHIIAIIOB
JeNCTBHUI TepMoMeTpa 1 0apoMeTpa 1
YCIIOBUH MX O€30MacCHOTO UCTIOIh30BAHUS

B IMIOBCEHEBHOM

JKW3HMU.

Pacnio3naBanue pU3NYECKUX SBICHUN B
Y4EeOHBIX OIBITaX ¥ OKPYKAIOIIEH KU3HU:
nuddysusi, OpOyHOBCKOE JABUKCHHE.
Ornrcanne TETUIOBBIX SIBJICHHM C
UCIOJIb30BaHUEM (PUBUYECKUX

BEJIMYMH: JaBJICHUE Ta3a, TeMIeparypa,
CpenHsIsl KHHETUYECKAasi YSHEPTus
XAO0THYECKOTO JABUKEHUS MOJICKYJI,
CpEIHEKBaI[paTUYHAsI CKOPOCTh
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B UJICAIILHOM Ta3e ¢ IOCTOSIHHBIM
KOJIMYECTBOM BEILIECTBA.
I'paduueckoe npezcTaBieHne
M30IIPOLIECCOB: U30TEPMA, U30X0Pa,
nu3obapa.

TexHudeckue yCTpOHCTBA U
[IPAKTUYECKOE  NPUMEHEHHUE:
TEpMOMETp, bapoMeTp

MOJICKYJI.

AHanu3 GU3NYECKUX MPOIIECCOB U
sIBIICHUH ¢ ucnonb3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEIHEH
KHUHETHUYECKON SHEPTUH TETIOBOT'O
JIBUKCHHSI MOJICKYJT C aD0COIIIOTHOM
TeMIEpaTypoOu.

Pemenue pacu€THbBIX 337249 C SBHO
3aJJaHHOW (PU3MUECKON MOJIEITBIO

C HCIIOJIb30BAHHEM OCHOBHBIX
nonoxxenuit MKT, 3akoHOB 1 hopmy
MOJIEKYJISIPHON (PU3UKH.

3.2

OCHOBBI
TepMOI[I/IHaMI/IKI/I

TepMoanHaMudeckasi CUCTEMA.
BHyTpeHHs1s dHEpTHsS
TepMOHHHaMHqCCKOﬁ CUCTCEMBI U
CHocOOBI €€ N3MEHEHHS.
KonuuecTBo TemnoTsl u padora.
BHyTpeHHss HEprus 0JHOATOMHOIO

nacaJbHOro rasa. Bugsr TeIionepcaavun:

TEIUIONPOBOAHOCTh, KOHBEKIIUS,
W3JIy4eHHe. Y AenbHas
TEIUIOEMKOCTD BEIIECTBA.

OneHka aOCOMIOTHBIX W OTHOCHUTENIBHBIX
MOTPEIIHOCTE  M3MEpeHMH  (PU3NYECKHUX
BEJIMYMH.
N3ydenue Mozeneil mapoBoii TypOUHBI,
JIBUTATENIs] BHYyTPEHHETO CrOpaHus,
PEaKTUBHOI'O IBUTaTEIs.
OOBsicHEeHHE NPUHIUIIOB ACHCTBUS U
yCIIOBHI G€30M1aCHOTO MCIIOJIb30BaHMS
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KonuyecTBo TemioTsl

IIpH TeIIONEpeaaye.

[TonsiTue 06 anguabaTHOM mporecce.
[1epBblIil 3aKOH TEPMOJIMHAMUKH.
[IpumeHneHne nepBoro 3akoHa
TEPMOJIMHAMHKHN K H30TPOIECCaM.
['paduueckas HHTEPIIpETAIIS
paboThl Taza.

BTopoli 3aKk0H TepMOJIMHAMUKH.
HeoOpaTtumocTs npoiieccoB B
pUpOJIE.

Terosble MaHbl. [IpuHIUIIBL
JIEMCTBUS TETJIOBBIX MAILUH.
[TpeoOpazoBaHus SHEPTUU B
TEIJIOBBIX MaIlIMHAX.
Koadduiment nonesHoro nencTBust
TEIJIOBOM MalllUHBI.

[Tuxn Kapno u ero ko3¢ duuueHt
IIOJIE3HOTO JICUCTBUSL.
DKOJIOrHYecKHe MpoOIeMbl
TEIJIO3HEPrETUKH.

TexHuueckue ycTponucTsa u
MPaKTUYECKOE TPUMEHEHUE:!
JIBUTATEIb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJIOIMIIBHUK,

KOHJIMIIMOHED

B IIOBCEJHEBHON JKM3HM JBUTaTels
BHYTPEHHEI0 CropaHus, OBITOBOTO
XOJIOAUIBHUKA, KOHIUIIMOHEPA.
Onucanue CBONCTB Ted M TEIUIOBBIX
SBJICHUH C MCIIOJIb30BaHUEM
(¢u3nUecKrX BETMYMH: IaBJICHUE Ta3a,
TeMIIepaTypa, KOJIMYECTBO TEJIOTHI,
BHYTPEHHss SHEprus, paboTa rasa.
Pemenue pacuéTHbIX 3a7au ¢ SIBHO
3aJIaHHON (PU3UIECKON MOJIETTBIO

C MCIIOJIb30BaHHEM OCHOBHBIX 3aKOHOB U
(bopMyI MOJIEKYIISIPHOM (PU3UKH U
TEPMOTMHAMHUKH.

Permenne kaueCTBEHHBIX 3a/1a4

C OIIOpOH Ha U3yYEHHBbIE B pazjelie
«MonexynsipHas pu3nKa u
TEPMOJIMHAMUKA» 3aKOHBI,
3aKOHOMEPHOCTHU U (pr3HUYECKUe
SIBJICHUSL.

PaboTa B rpynmax npu aHaiuse
JIOTIOJTHUTEIBHBIX UCTOYHUKOB
UH(pOPMAIIUHU IO TEME
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3.3

ArperaTtHblie
COCTOSIHUSI BEILIECTBA.
da30BbIe IEPEXOIBI

[TapooOpa3oBaHue 1 KOHJCHCALIUS.
Ucnapenue u kunexue.
AOCOMIOTHAS M OTHOCUTEIbHAS
BIIQXKHOCTh BO3yXa. HackleHHbIN
nap. Y ienpHas TeIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh
TEeMIIepaTypbl KUIIEHUSI OT JaBJICHUSI.
TBépnoe teno. Kpucrammueckue u
aMmopgHbIe Tea. AHU30TPOIUS CBOMCTB
KpucTtaiuioB. JKuakue

kpucrtawuibl. CoBpeMeHHbIE
Marepuaisl. [InaBnenue u
KpUCTaJUIM3alus. Y enbHas TeroTa
riasnienus. Cyomumarnusi.
YpaBHEHHE TEIUIOBOTO OayiaHca.
TexHuueckue ycTpoicTa u
MIPaKTUYECKOE TPUMEHEHUE:!
TUTPOMETP U IICUXPOMETP,
KAJIOPUMETP,  TEXHOJIOTHH
MOJIyYEHUSI COBPEMEHHBIX
MaTepuaioB, B TOM 4YHUCIE
HaHOMAaTEPHUAJIOB,

1 HAHOTCXHOJIOTHNN

[IpoBenenne SKCIEpUMEHTA: HU3MEPEHUE
OTHOCUTEIBHOW BIQXKHOCTH BO3IyXa.
Onenka aOCOIIOTHBIX M OTHOCHTEIIBHBIX
MOTPEIIHOCTe  M3MEpeHU  (PU3NIECKUX
BEJIMYHH.

N3yuenune cBONWCTB HACHIIICHHBIX

napoB, cioco0OB U3MEPEHHUS

BJIA)KHOCTH

OO0BsicHEeHHEe TPUHITUTIOB ACHUCTBUS U
YCJIOBHI 06€30MacHOr0 MCTIOIb30BaHUS B
MMOBCETHEBHOM KU3HU TUTPOMETDPA,
MICUXPOMETpa, KaJopuMeTpa.

N3ydeHune TeXHONOrui MOJyYeHUs
COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHUCIIE
HaHOMAaTEPHUAaJOB.

Pewenune pacy€THbIxX 3a7a4 C IBHO
3aJJaHHON (DU3MUECKON MOJIEITBIO

C UCIOJIb30BAaHUEM YPaBHEHUS

TEIIOBOro OayaHca.

Pemrenne xauecTBEHHBIX 3a7a4

C OIIOpPOM HA U3YYEHHBIE 3aKOHBI,

3aKOHOMEPHOCTHU U (pu3HyecKue

SIBJICHHUA 110 TEMC.
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PacnosnaBanue pu3nvecKux SBICHUN B
y4eOHBIX OIBITaX U OKPY’KAOIIEH KU3HU:
nedopMarust TBEPIBIX Tell, HAarpeBaHUE U
OXJIQXACHHUE TeJl, U3MEHEHUE arperaTHbIX
COCTOSTHUI

BEIIeCTBAa U 0OBSICHEHUE UX HA OCHOBE
3aKOHOB M ()OPMYI MOJIEKYISPHOU
bU3UKH.

Hcnonp3oBanue NHPOPMAITMOHHBIX
TEXHOJOTHI JIJIST TIONCKA,
CTPYKTYPUPOBaHUS, UHTEPIPETALUU U
MpeICTaBICHUS HH)OPMAIIUN TIPH
MOATOTOBKE COOOIIEHU O TPUMEHEHUH
3aKOHOB MOJIEKYJISIpHOU (PU3UKU U
TEPMOJIMHAMUKY B TEXHUKE

Y TEXHOJIOTHUAX

Wroro no pazneny 20
Pa3znen 4. DiiekTpoauHaMuKa
4.1 | DnekrpocraTHKa 9 OnexTpu3zanus Ten. JNeKTPUIeCKUil Onenka aOCOJIOTHBIX M OTHOCHUTEIIBHBIX

3apsia. JBa BUIa dIEKTPUUECKUX
3apsiioB. [IpoBogHuKH,
JTUDIIEKTPUKHU U TOJTYIIPOBOIHHUKH.
3aKOH COXpaHEeHUS AIEKTPUYECKOTO
3apsiza.

BsaumoneiictBue 3apsa10B. 3aKOH
Kynona. TodeuHblil 2JIeKTpUYECKUI
3apsil. DIEKTPUUECKOE TOJIE.

MOTPEIIHOCTEH  M3MEpPEeHUH  (U3NIECKUX
BEJIMYHH.

N3ydenune npuHLUIOB JEHCTBUSA
AJIEKTPOCKOIA, JIEKTPOMETPA,
KOHJIEHCATOpA.
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Hanpsk€HHOCTD 37IEKTPUYECKOTO
nosist. [IpuHnun cynepno3unuu
ANEKTPUUYECKUX TTosiel. JInauum
HaIpPsKEHHOCTH 3JIEKTPUYECKOTO
OIS,

Pabora cuit 31eKTpOoCTaTUIeCcKOro
mois. Iloreniuan. PasHocts
noTeHuanos. IIpoBogHuky u
JIUAJICKTPUKHU B
AIEKTPOCTATUYECKOM IIOJIE.

JuanexTpudeckast IPOHUIIAEMOCTb.

OnekrpoémkocTs. Konaencarop.
DNEKTPOEMKOCTH INIOCKOTO
KOHJIEHCaTopa. JHEeprus
3apsHDKEHHOr0 KOHJIEHCaTopa.
TexHuueckue ycTponucTsa u
IIPAKTHYECKOE TIPUMEHEHUE:
AIIEKTPOCKOII, JJIEKTPOMETP,
AJIEKTpOCTAaTUYECKas 3allUTa,
3a3eMJIEHUE 3JIEKTPOIIPUOOPOB,
KOHJIEHCATOP, KOMTMPOBAJIbHBIN
arnmapar, CTpyHHbIN IPUHTEP

PaccmoTtpenue pu3n4ecKnx OCHOBaHHIA
AJIEKTPOCTATUYECKOMN 3aIlUThI U
3a3eMJICHUS DIIEKTPOTIPHOOPOB.
Pemenune pacy€THbIxX 3a7a4 C IBHO
3aJJaHHON (PU3MUECKON MOJIEBIO

C UCMOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
(bOopMyIT IIEKTPOCTATUKH.

Pemmenne kaueCTBEHHBIX 33724

C OIOpOY Ha M3yYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUecKue
SIBIIGHUS DJIEKTPOCTATUKH.
PacrnioznaBanue pu3nueckux sSBJICHUHN B
YYEeOHBIX OIBITAX ¥ OKPYKAIOIIEH KU3HU:
AIIEKTpU3aLUs Tel,

B3aUMOJICHCTBHUE 3apsJIOB U OOBSICHEHUE UX
Ha OCHOBE 3aKOHOB M (popmyI1
AIIEKTPOCTATUKH.

Onucanue U3y4eHHBIX CBONCTB
BELIECTBA U JEKTPUUYECKUX SIBICHUH C
MCIIOJIb30BaHUEM (PU3MUECKUX BEIMYUH:
DIEKTPUYECKUH 3apsif,

HaHpH)KéHHOCTB QJICKTPUYCCKOTI'O I10JI,
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HOTEHIMAJ, Pa3HOCTb MMOTEHIIUAJIOB,
BIIEKTPOEMKOCTb.

AHanun3 (pU3NYEeCKUX MPOLECCOB U

SBJICHUN C MCTIOJIb30BaHUEM

(u3nUeCKUX 3aKOHOB: 3aKOHA

COXPaHEHHUs IEKTPUUECKOTO 3aps/a,
3akoHa KyioHna.

Pabota B rpynmnax mpu aHanusze
JIOTIOJTHUTEbHBIX UCTOYHUKOB UHPOPMALIUU
U TIOAATOTOBKE COOOIIEHUI O MPOSBICHUN
3aKOHOB JIEKTPOCTATUKU B OKpY Karomei
KU3HU U IPUMEHEHUHU

UX B TEXHUKE

4.2

ITocTosHHEIN

AJIEKTPUYECKUN TOK.

Toxu B pa3nmuyHbIX
cpenax

DIIEKTPUUYECKHUM TOK. Y CIIOBUSA
CYIIECTBOBAHUS AJIEKTPHUUECKOTO
toka. Mcrounuku Toka. Cujia TOKa.
[TocTOSTHHBIN TOK.

Hamnpsixenue.

3akoH OMa 1l yyacTKa LEIu.
DIEKTPUUYECKOE COMTPOTUBIICHHE.

VY 1enpHO€E COIIPOTUBIICHHE
Bemectra. IlocienoBaTenbHOE,
napajuieIbHOE, CMEIIaHHOE
COCIMHEHHE TIPOBOJHUKOB.

PaboTa samekTpruyeckoro Toka.
3akoH Jxoyns—Jlenna. MomHocTs

SJICKTPUYCCKOT'O TOKA.

IIpoBeneHne SKCIIEpUMEHTA: U3yUEHUE
CMEIIAaHHOTO COEUHEHHS PE3UCTOPOB;
n3mepenne JJ1C ucTouyHrKa TOKa U €ro
BHYTPEHHETO CONPOTHUBIICHUS.

Onenka aOCOJIOTHBIX M OTHOCHUTENIBHBIX
MOTPEIIHOCTeH  M3MEpeHUd  (U3HYECKUX
BEJIMYUH.

OOBsicHEHHE TPUHIIUIIOB JACHCTBHS U
yCIIOBUH 0€30M1acCHOr0 MPUMEHEHUS
aMIepMerpa, BOIbTMETPa, peocTara,
HCTOYHUKOB TOKa,

AIIEKTPOHATPEBATEIBHBIX U
3JIEKTPOOCBETUTEIBHBIX TPUOOPOB,
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DNEeKTpOABMKYLIAsl CUIIA U TEPMOMETPA CONPOTHUBJICHNUS, BAKYyMHOI'O
BHYTPEHHEE COIIPOTUBIICHHE J0/a, TEPMUCTOPOB U (HOTOPE3UCTOPOB,
MCTOYHMKA TOKA. 3akoH OMa MOJIyIPOBOXHUKOBBIX JUOJOB, FaJIbBaHUKH.
JUISL IOJTHOM (3aMKHYTOH) Pemenue pac4€THBIX 3a7a4 C IBHO
anekTpuueckoi nenu. Koporkoe 3aJaHHON (PU3HUECKON MOJIENbIO
3aMbIKaHUE. C UCTOJIb30BaHUEM OCHOBHBIX 3aKOHOB H
DJEKTpOHHAs IPOBOJAUMOCTD dopmyit Temsl «llocTostHHBII

TBEPABIX METAJIOB. 3aBUCUMOCTD ANIEKTPUYECKHUI TOK».

COINPOTHBIIEHUS] METAJUIOB PacniosnaBanue pu3nyeckux sBJICHUN B
OT TEMIIEPATYPHI. Y4eOHBIX OTBITaX U OKPY’KaIOIIEeH
CBepXnpoBOIUMOCTb. KU3HU: JIEKTPUUECKasl IPOBOUMOCTb,
DNeKTpUYECKU TOK B BaKyyMe. TEIUIOBOE, CBETOBOE, XMMHUYECKOE,
CBOHCTBa BIIEKTPOHHBIX ITyYKOB. MarHUTHOE JIEHCTBHS TOKA.
[MonynpoBoauuku. CoOCTBEHHAs U AHanu3 3IeKTPUYECKUX SBJICHUN U
IIPUMECHAs IPOBOAUMOCTD IIPOLIECCOB B LIETIAX IOCTOSIHHOTIO TOKA C
MOJTynpoBOIHUKOB. CBOMCTBa UCIIOJIb30BAaHUEM 3aKOHOB: 3aK0H OMma,
p—n-nepexoza. 3aKOHOMEPHOCTH IOCJIEJ0BATEIBLHOIO U
[TomymipoBOTHUKOBBIE IPUOOPHI. NapaJuIeJIbHOTO COEANHEHUS
DIEKTPUYECKUN TOK B PacTBOPax U IIPOBOAHUKOB, 3aKOH

paciutaBax 3JIEKTPOJIUTOB. Hxoyns-Jlenuna.

DNEKTPOIIUTUYECKAS] TUCCOLIAALIHS. Onucanue U3y4yeHHbIX CBONCTB
DneKTponu3. BELIECTB U AJIEKTPUUECKUX SIBICHUHN C
DJIEKTPUYECKUN TOK B rasax. UCTIOJIb30BaHUEM (PU3HUYECKIX
CamMocTosATENnbHBIN U BEJIMYMH: JIEKTPUUYECKUH 3apsi, Cuila
HECAMOCTOSITE/IBHBIIT Paspsi. TOKA, SIIEKTPUUECKOE HAIPSHKEHHUE,
Monnus. Hnasma. 3JIEKTPHYECKOE CONPOTUBIICHHE,
TexHnueckue yCcTponucTBa u
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MIPAKTHYECKOE MPUMEHEHHE: pasHocTh notenuuanos, IJIC, padora
aMIepMeTp, BOJIbTMETP, peocTar, TOKa, MOITHOCTh TOKA.

MCTOYHHUKH TOKa, Hcnons3oBanne MHGOPMAITMOHHBIX
AIIEKTPOHATPEBATENbHBIE IPUOOPHI, TEXHOJIOTHH JIJIs TIOUCKa,
AIIEKTPOOCBETUTENBHBIE TIPUOOPHI, CTPYKTYpUPOBAHHUS, UHTEPIIPETALIUU U
TEPMOMETP COMPOTUBIICHHUS, IpeJcTaBIeHUs HH(OPMALIUU TIPU
BaKyyMHBIU JHOJ, TEPMHUCTOPHI 1 MOJIFOTOBKE COOOIIEHUH O MPUMEHEHUN
(hOoTOPE3UCTOPHI, 3aKOHOB TIOCTOSIHHOT'O TOKa B TEXHUKE U
MOJIYTIPOBOTHUKOBBINA JTHO, TEXHOJIOTHSIX

rajbBaHUKa

Wroro no pazneny 2
3
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 6
YACOB I10 [TIPOT'PAMME 8
IHoypounoe niiannposBanue 10 kiaace
Ne Tema ypoka Tun ypoka DJIeMeHTHI Cofiep:KaHuA TpebdoBaHusI K YPOBHIO MOATOTOBKH
odyvyawuuxcs
Kunematuxka (64)
1. | Uro uzyuaer Kombunupo- | dusuka kak Hayka. Haydneie | [IoHEMaTh cMbICa TOHSATHS «pH3HYECKOe
Mmexanmnka. Cucrema BaHHBII METO/IbI IO3HAHU OKPYIKalo- | AIBJICHHEY.
orcuera. [Tonoxenne | YPOK IIer0 MHUpa U UX OTJINYKE OT | 3HATh POJib IKCIIEPUMEHTA

MaTepHaﬂBHOﬁ TOYKH
B IIPOCTPAHCTBEC.

JIPYTHUX METOJIOB MTO3HAHUS.
MoaenupoBaHue
(bU3HYECKUX SIBICHUN U
nporeccoB. Pusndeckue

Y TEOPHUH B ITPOLIECCE TIO3HAHUS NTPUPOJIbI
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3aKOHBI.
Buabl nBuxenns. | Jleknus Mexann4eckoe IBUKeHHE, | 3HATh: OCHOBHbIE MOHATHS: 3AKOH,,
Mexanuyeckoe ero BUAbI U BellleCTBO, B3aumojeiicteue CMbICJI
JABHKEHHeE. OTHOCHTEJIbHOCTb. (pu3nUecKuX BeJIMYNH: CKOPOCTh, YCKO-
Ilepemeienue u IpuHnun penue, Macca
CKOPOCThb NpH OTHOCHTEJIbHOCTH
PABHOMEPHOM I'anunnes.
JABHKEHHMH.
YpaBHeHue Kom0ununpo | Marepuanbnas Touka, 3HATh: OCHOBIibIC TOHSTUS, YDABHEHHUE
PABHOYCKOPEHHOT |-  BaHHBIA | NepeMelleHNe, CKOPOCTD, PABHOMEPHOI0 IBUKEHHUSI.
0 JIBMIKEHUSI YPOK MyTh. YpaBHEeHUE
MrHoBeHHast PAaBHOMEPHOT0 ABUKEHHUS
CKOpOCTb.
I'paduxn Komomu- CB3b MeEKIY CrtpouTh ¥ YMTaTh rpaMKN, BbIPAKaoIIHe
NPSAMOJINHEHOT O HHUPO- KHHEMATHYEeCKUMH 3aBMCHUMOCTH KMHEMATHYECKUX BeJIUYHH OT
PABHOYCKOPEHHOI0 | BaHHBIN BeJIUYUHAMU NIPHU BpemeHnu AHanu3 ("'padpuxon
JABHMKEHUS YPOK PaBHOMEPHOM
Pemenne 3anau. NMPSIMOJIMHEHHOM

asuxennu (PILI)
[BueHune Ten ¢ Komou- Du3nvecKuii CMbICI YMeTh paccUMTHIBATH YCKOPEHHUE, CKOPOCTh
MOCTOAHHbLIM HHUPO- PAaBHOYCKOPECHHOI'0O IIPH PAaBHOYCKOPCHHOM HpﬂMOHHHeﬁHOM
yCKOpeHueM BAHHBII JBHKEHUS U npuxkenuu (PYIIT)
cBO6O4HOTO YPOK PaBHO3aMeNJICHHOT 0
nageHus. ABHKCHHSA
KonTpoasnas MepemMelyeHue» YMeTb coctaBnfatb ypaBHeHusa PYIM.. uutatb
pabora no teme ypaBHeHuUe u ctpoutb rpadukm PYN/,
«Bl/ll]bl ABHKCHUSA pPaBHOYCKOpPEHHOro

ABWXeHUs

OunHamMuka (11y)
3akonsl HeroToHa. Komomu- Ilepsbiii 3axkoH HeroTrona. | IloHMMATh CMBIC NOHATHI: HHEPLMS,
[TpuHImn HHpO- HNuepuusi. UHepTHOCTD. HHepTHOCTH IIpMBOAMTE NpUMeEPHI
OTHOCUTEIBbHOCTH BAaHHbBIN HNuepunaibHblie H HHEPUHUAJIbHON CHCTEMBI M

. 10—-11 xiacce! (0a30BBIH
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lanunes. YPOK HeHHepUHATbHbIE HEHMHEePUHAJIbHON CHCTEMBbI
CHCTEMBbI OTCYETA.

8. | I' paBuTannoHHas Kom0unup | I'paBuTanmonHas cuJja. 3HaTh (pOpMYJINPOBKY 32aKOHA BCEMHPHOIO
cuia. 3aKoH OBAaHHBIU 3aK0H BCEMHPHOI0 TATOTEHUS
BCEMUPHOTO YPOK TATOTEHUSI
TATOTECHMSL.

9. | Cwuna tsxectn Bec KomOounup | Cuaa tskectu. Bec Tena. | 3HATh U. yMeTh 00bSACHUTD, UTO TAKOE CHJIA
tena. HeBecoMOCTh. | OBaHHBIM HeBecomocth.  I'paHMubI | TAXKECTH, BeC TeJla, HEBECOMOCTh. 3HATH

YPOK NPUMEHUMOCTH TOYKY NPHJIOKEHHS Beca TeJia.
KJIACCHYECKOM MEeXaHUKH.

10.| Cuna ynpyroctu. KomOunup | Cuina ynpyrocrtu. 3akoH | 3HATh CHJIy YHIPYIOCTH, 3aK0H ['yka.
3axoH I'yka. OBaHHBIHI I'yka. YMers pemiats 3a1a4M 110 JaHHOM TeMe.
Cua TpeHwusl. YPOK

11.| [BuxeHue Tea noj JBr>KeHUE Ten MOoJ YIioMm K | YMeTh peliarhb 3aa4M 10 JaHHOH TeMme
YIJIOM K TOPU30HTY TOPU30HTY

12.| JBwxeHue ten JIBumkeHHE Tell OpOIICHHBIX | YMeTh peliaTh 3324 MO JAHHOH TeMe
OpOILIEHHBIX TOPU30HTAIBHO
TOPU30HTAJIBLHO

13.| JBmkeHHE MO KomOuuunp JBu:xeHne noja aeiictBueM | YMeThb peliaTh 321244 110 JAHHON Teme.
JIEUCTBUEM OBAHHBI HECKOJIbKMX CHJI:
HECKOJIBKMX CHJI IO | YPOK JABHKEHHE 10
TOPHU30HTAIN TOPU30HTAJIH

14.| JIBH:keHHE MO JABusKeHHe moa AeMcTBHEM | YMeTh peliarhb 3a1a4d 110 JaHHOH TeMe
aeiicTBUEM HECKOJIbKMX CHJI:
HECKOJIbKHMX CHJI: JABHMKEHHE 110 OKPYKHOCTH
JABHKEHHE 10
OKPYKHOCTH

15.| JiBwxenue nox KomOunup | /IBukeHue moj AeldicTBHEM | YMeThb peliaTh 3aa4M 10 JAHHOH Teme
JEHCTBUEM OBaHHBIU HECKOJBbKHMX CHJI:
HECKOJIBKHX CHIITIO | YPOK JABHKEHHE 110 HAKJIOHHOMI
HaKJIOHHOMN IJIOCKOCTH
TJTOCKOCTH

16.| JIBmkeHue JIBUKE€HUE CBSI3AHHBIX TEJ YMeTsh pemiath 3aa4M 10 JAaHHOH TeMe
CBSI3aHHBIX TEJ

17.| KonrtposbHas Ypok YMeTh IPUMEHSATH NOJYYEeHHbIEe 3HAHUSA HA
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pabora 1o Teme NpoBepPKH NMpaKTHKe
«JIlnHamuka» 3HAHM I
3akoHbl coxpaHenus (54.)

18 | Wmnynsc. 3akoH KomOounup | Ummnyabc. 3akon 3HaTh  CcMBIC  (PU3MYECKHX  BEJHYHUH:
COXpaHEeHUs OBaHHBII COXpaHeHHUs UMILYJIbCA. HMIIYJIbC TeJa, HMIYJbC CHIbI; CMBICJ
HUMITYJIbCA YPOK IIpoBeneHue onbITOB, ¢dusnyeckux 3aKOHOB ' KJIaCCHYeCKOi
PeaktuBHOE WITIOCTPUPYIOIINX MEXaHUKH; COXPAHEHUE IHEPTUH, UMILYJIbCA.
JBUKEHUE. NPOsIBJICHHE COXPAHEHUS I'paHnubl NpUMEHUMOCTH

HMITYJIbCA

14 | PaGota CHIIBI. KomOounup | PaGora cuibl. MomHoCTh. | 3HATH CMBICH (PU3MYECKUX BEJIMYMH:
MomHoCTb. OBaHHBII OHeprusi. Kunernueckas PadoThl, MOIIIHOCTH, KHHETHYECKOI
DHeprusl. YPOK JHEePrus JHEePrum
Kunernueckas
SHEPIHUst

19 | PaGora crsl KomOunupo | PaGora cuibl Ts:KeCTH, 3HaTh CMbIC] GU3NMYECKUX BEJIUYHH:
TSKECTH, - BAHHBII YIPYTOCTH. PadoTHI CHJIbI THXKECTH, YIPYTOCTH,
YIOPYTOCTH. YPOK [MoTeHuManbHas JHEPTUsi. | MOTEHUHATbHOU IHEPrUs
IloreHnuannHas
SHEPTHsL.

20 | 3akoH cCOXpaHEHUS KomOunup | 3akoH coxpaHeHust 3HATh rpaHMIbI IPUMEHUMOCTH 3aKOHA
MOJHOMN OBAaHHBII MOJIHOM MeXaHUYeCKOM COXPaHEeHHUs MOJHOM MeXaHUYeCKOoM
MEXaHUYECKON YPOK JHEePrum JHEePrum
SHEPTUH

21 | KontponbHas Ypok YMeTh NPUMEHATH NOJy4YeHHbIE 3HAHUS HA
pabora 1o Teme NpoBepKH NMpaKTHKe
«3aKOHBI 3HAHUM
COXPAHEHUSD)

OcHoBbl MKT (104)

22 | OcHOBHBIE Komon- OcHOBHBIE M0JI0OKEHUS IHoHumMaTh CMBICJI, IOHATHIA: ATOM, ATOMHOE

MOJIOKEHUS HUpO- MOJIEKYJISIPHO- SIIPO, KOJIMYeCTBO BellecTBa, Macca
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MOJIEKYJISIPHO- BaHHBIH KHHETHYeCKOIH Teopuu MOJIEKYJT
KUHETUYECKOU YPOK Macca MoJ1eKy.JI.
teopun Macca KoauuecTBO BelecTna,
MOJIEKYI. MOJIsIpHasi Macca
KommaectBo
BEIIIECTBA
23 | UpeanbHblii Ta3 B Komonu- dusnyeckas Moaeab 3HaThL MoJeJIb HAEAILHOI0 ra3a
MOJIEKYJIIPHO- HUpoO- H1eaJIbHOI0 ra3a
KAHETHYCCKOU BaHHBIH
TEOPUU YPOK
24 | OcHoBHoOe Kombu- OcHOBHOE€ ypaBHEeHUe YMeTb NpUMEHATb OCHOBHOE YpaBHEHUE
ypaBHeHUue HHUPO- MOJIEKYISIPHO- MOJIEKY/ISIPHO- KUNHETUYECKOM TEOPUM Ha
MOIEKYISIPHO- BAHHBIN KUHETUYEeCKon Teopumn npaKTuke
KMHETUYECKOM YPOK
Teopumn
26 | Omnpenenenue Komou- TemyioBoe ABUIKEHHE AHaJIM3UpPOBATH COCTOSIHHE TENJIOBOI0
TeMIepaTyphl HHPO- MOJIEKY.JI paBHOBecHs BellleCTBa
BaHHBIH
YPOK
27 | Ckopoctu mosekyn | Komou Onpenesnenue  ckopocreil | 3HATh XapaKTePUCTHKHU MOJIEKY.JI
rasza HUPO MoJsiekya ra3za TemsioBoe
BaHHBIH JABHKEHHE MOJIEKYJT
YPOK
28 | YpaBHeHHE Komomu- JlaBienne raza. 3HaTh: pU3MUYECKHd CMBICJI OHSITHIA:
MeHneneena- HUPO- YpaBHeHHe COCTOSHMS o0bemMa, 1aBJIeHHs], MACChI, HX CBA3b MEXKIY
Knaitnepona. BAHHBIN HIeaJLHOI0 ra3a coooii
VYpaBHeHue YPOK
COCTOSTHUS uje-
aJILHOTO rasa
29 | T'a30BbIC 3aKOHBI KoM6M- H3onpoueccol 3HaTh: M30MpoLecchl M UX 3HAYEHHE B KM3HHU
HHUPO-
BaHHbI

YPOK
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30 | Pemrenue 3amad mmo Ypoxk- VMeTh: NPUMEHATb NOJIy4YEHHbIE 3HAHUA HA
TeMC. IIpakTnkym npakTuke
«[a30Bble 3aKOHbI»
31 | KonrposnbHas Ypok YMeTh: NPUMEHSATb NOoJlyYeHHble 3HAaHUA Ha
pabota 1o Teme KOHTPOJISI npaKTuKe
«OcnoBel MKT n
ra30BbIC 3aKOHBD)
Tepmoaunamuka (8 4)
32 | BHyTpeHHSss Komo0u- BHYTpeHHSAA 3Heprus. 3HaTh: BHYTPEHHIO 3Heprui u paborty B
sHeprus. Pabora B HHPO- Pa6ora B TepMOAMHaMUKe | TepMOAMHAMMUKE
TEPMOAUHAMUKE BaHHBII
YPOK
33 | KoauuecTBo Komo0u- KoanuecTBO TEIIOTHI. 3HaTh:
TEILIOTHI. HHUPO- MOHSITHE «TEMJI000MeHa»
BaHHBIH
YPOK
34 | Pemrenwue 3a1a4 1o Ypok- YMeTh: NPUMEHSATb NOJIyYeHHble 3HAHUA Ha
TEeMe: NPAKTHKYM npaKTuKe
«BHyTpeHHss
SHEPTHUS
KomnugectBo
TEILTIOTHIY.
35 | MepBbli1 3aKOH Komonu- MNepBbli1 3aKOH YMeTh: NpUMEeHAITH NepPBbIA 3aKOH
TEPMOAUHAMMUKM. HHUPO- TepMOAVUHAMMKMU. TEPMOAMHAMUKU NPU peLLUEHUM 3a8a4
BAHHBI
YPOK
36 | Ilpumenenue Komou- IIpuMeHeHHe IepBoOro YMerTsb:
MIEPBOT0 3aKOHA HHPO- 3aK0HA TEPMOJIMHAMHUKH K | MPUMEHSITh NMePBbIil 3aKOH TEPMOIMHAMHUKHI
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TEPMOJIUHAMHKHU K BaHHbBIN Pa3IuYHBIM K Pa3jIMYHBIM M30IpoLeccam
pa3IuYHBIM YPOK H30Mponeccam
n30mpoueccam HeoOpaTtumoctb
TEeIUIOBBIX MPOLECCOB
37 | TenmoBsie Komou- [puHuun geiicreus YMerTsb:
JIBUTATENH. KIIZ | aupo- TEeIJIOBOI0 IBUTaTeJIs. HA3bIBaTh JKOJIOTMYECKHE MPpodJeMbl, CBSI-
TETUIOBBIX JIBUTa- | BAHHBbIA KII/I TemioBbIxX 3aHHbIE ¢ pa00Toil TeNJIOBBIX ABUIaTes el
TeJIeH YPOK ABHUIaTesen
38 | Pemenue 3amay 1o Ypok- YMeTb: NPUMEHATb NOJIy4YeHHble 3HaHUU Ha
TeMe «OCHOBBI MPAKTHKYM NpaKkTuKe
TEPMOTMHAMHU K
39 | KonrponbHas Ypok YMeTb: NPUMEHATb NOJIyYeHHbIe 3HAHUU Ha
pabore 1o KOHTPOJIsI NpaKkTuKe
TeMe«OCHOBBI
TEPMOJIHUHAMUKH»
ArperaTtHble COCTOSAHUA
BelecTBa (34.)
40 | HacpIleHHBIH map Komomu- [TapooGpa3zoBanue u 3Hath: [lapoobpazoBanue U KOHACHCAITHS.
HHpO- koHaeHcanus. Mcnapenue u | Mcnapenue u kunenue HacplleHHBIN n1ap
BAHHBIN kunenue HacwileHHslil nap
YPOK
41 | Bnaxnocts Bo3nyxa | Komom- AbcomoTHas 1 3HaTh: AOGCOJIOTHYIO U OTHOCUTENBHYIO
HHUPO- OTHOCHUTEJIbHAS BIIA)KHOCTh BJI@XHOCTb BO31yXa, OOBSICHCHHE
BaHHbI BO3ayXa. IIPUHLUIIOB JCHCTBUSA U YCIOBUI
YPOK 0€301MacHOT0 UCTOIb30BaHUS B
MIOBCEIHEBHOM KU3HU TUTPOMETPA,
IICUXPOMETpa, KaJOPUMETpa.
41 | Teepable Tena KomoOu- Teépnoe Temno. VMeTh: pelarh Ka4eCTBEHHBIX 3a71a4
HHPO- Kpucranmueckue u C OMOpOH Ha W3yYEHHBIE 3aKOHBI,
BaHHBI amMop(dHbIe Tea. 3aKOHOMEPHOCTH U (U3UYECKHUE SBJICHUS 110
YPOK AHM30TpONUSI CBOWCTB
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KPHCTaJLIIOB.

TEMC.

duexktpocraTuka (94)

42 | Yro Takoe Ypoxk DilIeKTpu4ecKoe moJie. IIpuBoanTHL NpUMeEpPHI JIEKTPU3ALUH Tel.
3JIEKTPOIMHAMHUKA. U3yYeHUs DJleKTpHYecKoe IHonumaTte cMbIc/I GU3HICCKUX BEJTHYHH:
OnexTpusanus Tei. HOBOI'0 B3auMojeiicTBue 3aKOH 3apsijl, 3JIeMeHTaAPHBIH JIeKTPHYeCKH
JIBa ponia 3apsia0B. MaTepHaJia | COXPaHEHUsl 3apsa
3aKOH COXpaHEHUS 3JIEKTPUYECKOr0 3apsiia
3JEKTPUUECKOTO
3aps

43 | 3akon Kymona Komo6upo- Du3nYeCKUil CMBICJ ONBITA | 3HATh PAHULBI IPUMEHUMOCTH 3aKOHA

BaHHBINI KyJiiona. I'pagpuueckoe KyJiiona
YPOK U300paxeHue aeiicTBUs
3apsiioB

44 | DnexTpuueckoe Ypok DJleKTpHYecKoe IoJIe. 3HaTh: NPUHLMII CYNePNO3MLIMHU MOJIeH,
ToJe. U3y4eHust HanpsizxeHHOCTD 3J1€K- CPAaBHUBATH HANIPSIZKEHHOCTHh B PAa3JIMYHbIX
HamnpsixennocTts HOBOTI0 TPHYECKOTO MOJIs. TOYKAX
AJEKTPUYECKOTO Mmare [IpuHuMn cynepno3unuu
TOJIS1. puaja nmoJiei

45 | IIpoBogHUKH Kom0unn- | IlpoBoanukmu U | 3HaTh: MOBe/leHUEe MPOBOJIHUKOB U
JIUAIEKTPUKU POBAaHHBIH | IMIJIEKTPUKH B | IMYJIEKTPHKOB B 3JICKTPHYECKOM 101
AIEKTPUYECKOM YPOK 3J1eKTPUYECKOM IoJ1e
1oJie

46 | [lorenuuan snekrpo- | Komounn- | IloreHuuaabHble 1oJisl. | 3HaTh: KapTHHY IKBUIIOTEHIMATbHBIX
CTaTUYECKOTO MO POBaHHbIH | DKBHNOTEHIHAJbHbBIE NOBEPXHOCTEH JIeKTPUYECKUX MoJIel

YPOK NOBEPXHOCTH
JJIEKTPUYECKHX IoJIei

47 | DneKTpOoeMKOCTb. Komonnn DJIeKTPOEMKOCTh 3HaTh: MPUMEHEHHE U COeJMHeHUEe KOHAeHCAa-
Konpaencaropsl. POBaHHBIN | KOHAeHcaTopa DHeprus TOPOB. DHEPrus 3apsKEHHOr0 KOHJIEHCaTopa
DHeprus YPOK 3apsKEHHOT0 KOHJIEHCATOpa
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3apsHKEHHOTO
KOHJIEHCATOpa

49 | Pemrenue 3ajad4 I1o Ypok- YMeTh: HCT0JIL30BATH NPHOOPETEHHbIE
TeMe MPAKTHKYM 3HAHUS NP PellleHNH 3a/1a4
«INEKTPOCTATHKAY

50 | KonTponbHas Ypok- YMeTh: HCMOJIb30BATH MPHOOPETEeHHbIE

pabota 1mo Teme IPAKTHKYM 3HAHMS NPHU pelleHnH 3a1a4
«INEKTPOCTATHKAY
dnexTpuyeckuii Tok (8u)

51 | Dnextpuueckuit Ypok JnexkTpudeckuii Tok. Cuia | 3HaTh: yCJIOBHS CylIeCTBOBAHUS
tok. Cuia Toka. U3yqeHust Toka 3akoH OmMa 17 | 3JIeKTpUYeckoro Toka. 3akoH Owma mis
3akon Oma s HOBOI'0 ydJacTKa Ienu y4acTKa Ienu
yJacTKa Ienu MaTepHaja

52 | MocaenoBarenbno | Komounup ITocaenoBaTennLHOE N 3HATE: 3aKOHLI MOCJIe0BATEILHOI0 U
e U mapaJjuiejibHOe | OBAHHBII napaJsuiejibHoe napaJsuieJibHOero coelMHeHue MPOBOHUKOB
coeMHEeHHe YPOK coelMHEHUE MPOBOIHUKOB
NMPOBOTHNUKOB

53 | JlaGopaTopHas Komounup CoennHeHHe MPOBOAHUKOB | 3HATh:
paborta OBAHHBIH cXeMbl COe/ITMHEHHUsI MPOBOTHUKOB
«IlocnenoBarensHO | YPOK
€ ¥ mapajijiebHOe
COCIMHEH
MTPOBOJTHUKOBY

54 | Pab6ora u MmomHOCTh | KoMOuHup CBs3b Me:KIY MOITHOCTHIO | [loHMMaTh: cMbIca (PU3NYECKUX BeJIHYMH:
AJIEKTPUIECKOTO OBaHHBIH u padoToii paboTa, MOIIIHOCTH
TOKa YPOK JIEKTPUYECKOr0 TOKA

55 | Dnektpoasuxkymas | Komouuup DJIeKTPOABMKYIIEH CHiIbl. | 3HATh: CMbICJ 3aK0HA OMa 1J151 OJIHOM
cmia. 3akoH OMa OBAHHBIH 3axkon OMa a1l MOJTHOM nenu
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JUISL TIOJIHOM 1ienu YPOK nenu

56 | JlaGopaTopHas Ypoxk- HN3mepenue TpenupoBaTh NpakTHYeCKHE HABBIKU
pabora «3mepenue npakTHKym | JJTEKTPOIABHKYINEH CHIIbI PadoTHI € 3JIEKTPOU3MEPHUTEIbHBIMH
SACnu U BHYTPEHHero co- npudopamu
BHYTPEHHETO NPOTUBJICHUS HCTOYHHKA
COINPOTHBIICHUS TOKA
MCTOYHHKA TOKa»

57 | Pemenue 3agau o | Ypok- YMeTb: NPUMEHATb NONyYeHHbIe 3HAaHUU Ha
TEME « NMPaKTHKYM npakTuke
DNEeKTPOABUKYIIIAS
cuna. 3akoH Oma
JUISL TIOJTHOM LIETTH»

58 | KonTpoJbHas Ypok- YMeTb: NPUMEHSATb NONlyYeHHblIe 3HaHUU Ha
pabota mo Teme NPaKTHKYM NpakTuKe
«3aKoHBI
MOCTOSTHHOT O
TOKa)

JJleKTPUYECKHUIl TOK B
cpenax (64.)

59 | DnexTtpuueckas Komo0unup IIpakTH4yeckoe 3HaTh: (popMyJIy pacueTa 3aBUCHMOCTH
NPOBOANMOCTD OBAHHBII NpPHUMEHeHHe CONPOTHBJICHUS IPOBOJHUKA OT
Pa3JIMYHBIX YPOK CBEpPXIIPOBOJAHUKOB TeMIepaTypbl
BEILECTB.

60 | Dnexrpuueckuii Tok | Komounup IIpakTnueckoe 3HaTh: YCTPOICTBO M IPUMEHEHHE MOJIYIIPO-
B OBAHHBII NpUMeHeHue B BOJHMKOBBIX IPHOOPOB
nonxynpoBoaHukaxll | ypok NOBCEAHEBHOM KM3HHU
PUMEHEHHUE MOy~ (pu3nyecKux 3HaHUH 0
MIPOBOTHUKOBBIX NPUMEHEHUH
puOOpOB. NOJIYIIPOBOJAHMKOBBIX

npudopos
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61 | Dnexrpuyeckuii Tok | KoMOunup DJIeKTpUYecKHuii TOK B 3naThb: /Inoa. DjeKTpoHHbBIE MYYKH,

B BakyyMme. Jnox. OBAHHBIN BakyymMme. Jluon.
DNeKTpOHHbIE YPOK DJIeKTPOHHBIE MYyYKHU
MYYKH.

62 | Dnexrtpuyeckuii Tok | Komounup DJIeKTpuYecKuii TOK B 3HaTh: 2JIeKTPUYECKHI TOK B JKMIKOCTAX.
B KUJKOCTSX. 3a4KOH | OBAHHBIH KHIKOCTAX. 3aKOH 3aKO0H 2JIeKTpoJIM3a, IPUMEHECHH e
IEKTPOJIN3A. YPOK 3J1eKTPOJIH3A. 3J1EKTPOJIH3a

63 | Dnextpuueckuil Tok | KomOnunup DJIeKTpUYeCKHii TOK B 3HaTh: JIEKTPHYECKHI TOK B
B razax. OBAHHBIHU razax. CaMocCTOfITeJIbHBIN | razax, CaMoOCTOSITeJIbHbII U
CaMOCTOATENBHBIN U | YPOK H HECaMOCTOSATeJIbHbII HECAMOCTOSATEJIbHBIH
HECaMOCTOSITENIbHBIH pa3psiabl. pa3psiabl.
paspsiibl.

64 | Pemenue 3ama4 1o Ypok- YMeTb: NPUMEHATb NoNly4eHHble 3HaHUU Ha
Teme NPAKTHKYM npakTuKe
«INEeKTpUYECKUI
TOK B Pa3JINYHbIX
cpenax»

65 | HToroBelil ypok 1o | YpoOK- YMeTb: NPpUMEHATb Nosy4YeHHble 3HaHUU Ha
TCMC NPAKTHKYM NpakTuke
«INEKTPUYECKNI
TOK B cpepax»

66 | TIpomexyTouHas Ypok -
aTTecTanus NPaKTHKYM

67 | PemeHue TeCTOB Ypok -

EID rp. C NPAKTUKYM

68 | Pemenue TecToB Ypoxk -
EI'D rp. NPaAKTHKYM
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11 KJIACC
Ne Hanveronarne KonnuectBo OcHOBHBIE BUJBI ACSTEILHOCTH
- A3J1CIIOB M TeM [IporpammHoOe conepxkanue L 2t
pasna 4acoB oOyyaromuxcs

v y4eOHOTo mpeamMeTa
/
II

Paspnen 1. DuiekTpoaMHaMuKa
1.1 MaruurtHoe nose. 1 IlocTosiHHBIE MarHUTHI. IIpoBenenue 3KkCriepuMeHTa: U3y4eHUe

3

On CKTpOMarHuTHas
HHAYKOUA

BzanmopeiicTBHE MOCTOSHHBIX
MarHuToB. MarauTHoe 1oJe.
BekTop MarHuTHOM UHAYKIIUH.
[Ipunin cynepno3uiuu
MarguTHBIX TToJied. JInaun
MarHuTHoOu uaAykuuu. Kaprtuna
JINHUM MarHUTHOW UHAYKLHUHU MOJIS
IIOCTOSHHBIX MarHUTOB.

MarauTHoO€ 1oJie MPOBOIHUKA

¢ TokoM. KapTuna nuHuii nHIyKUUK
MardyuTHOTO IOJIS JJIMHHOTO
MPSIMOTO TTPOBOJTHUKA M 3AMKHYTOTO
KOJIBLIEBOT'O MPOBOJIHMKA, KaTyIIKU
¢ TokoM. OnbIT Dpcrena.
BzaumoneicTere npoOBOJHUKOB

C TOKOM.

Cuna Amnepa, €€ MOyJIb U
HaIpaBJICHUE.

Cuna Jlopenua, e€ Mmoayib 1

MAarHUTHOTO TOJISl KAaTYILKU C TOKOM;
HCCIIeIOBaHNE JCHCTBUS IIOCTOSHHOTO
MarHuTa Ha paMKy C TOKOM;
HCCIICIOBaHNE SABJICHUS
3JIEKTPOMATrHUTHOW MHIYKIIHH.

OrneHka a0COTIOTHBIX U OTHOCUTEIBHBIX
MOTPENIHOCTEeN U3MEPEHUHN (PU3NIECKIX
BCJIMYMH.

OObscHEeHne NIPUHLIUIIOB IEUCTBUS U
yCIIOBUI 6€30MacHOT0 MPUMEHEHHS
IIOCTOSTHHBIX MarHUTOB,
3JIEKTPOMATrHUTOB, JJIEKTPOABUTATES,
YCKOPHUTEJIEH 3JIEMEHTAPHBIX YACTULI,
MHIYKIAOHHOM MeYH.

Pemenune pacu€rHpix 3amay

Ha IpUMeHeHue GopMyIT TEMBI
«MarnuTtHoe noJje. DJIeKTpoOMarHuTHas
WHIYKIUS.

Perienne kaueCTBEHHBIX 3aga4
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HaIlpaBJICHUC. I[BI/I)KCHI/IC C OHOpOﬁ Ha U3YYCHHBIC 3aKOHBLI,
Sap}I)KCHHOfI JaCTUIIbI 3aKOHOMCPHOCTHU U (I)I/ISI/I‘{CCKI/IC
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B OJIHOPOZAHOM MarHMTHOM IIOJIE.
Pabota cunbl Jlopenna.

SIBneHue 3JIeKTPOMarHuTHOM
nHaykuuu. [Totok BekTopa
MarHMTHOM MHTyKIUH.
ONeKTpoABMKYLIAsl CUJIA MHIYKLUH.
3aKOH 3IEKTPOMarHUTHOU
nHaykuu dapajes.

Buxpesoe anexrpudeckoe mnosie.
ONEeKTPOABMKYLIAsl CUJIa MHAYKLUU B
IIPOBOJHMKE, IBUKYILEMCS
MIOCTYIIAaTENBHO B OJJHOPOIHOM
MarHMTHOM IIOJIE.

[IpaBuio Jlenna.

NunykTuBHOCTH. SIBIEHUE
CaMOMHIYKIMH. DJIEKTPOABUKYIIAS
CUJIa CAMOMHIYKIIUH.

OHeprus MarHUTHOTO TOJIS KaTyIIKH C
TOKOM.

DNEeKTPOMarHuTHOE MOJIE.
TexHuueckue ycTpoucTsa u
MIPaKTUYECKOE IPUMEHEHUE:!
ITOCTOSIHHBIE MAarHUTHI,
JJIEKTPOMArHUTBHI,
AJIEKTPOJIBUraTellb, yCKOPUTEIN
9JIEMEHTApHbIX YaCTHII,

HWHAYKIOHUOHHAA IMCYb

SIBIICHHS TEMBI «MarauTHoe moJie.
DJIeKTpOMarHuTHasi MHIYKIIHS.
OrnpesienieHre HaMpaBiI€HUs BEKTOPA
WHIYKIIUA MarHUTHOTO TOJIS
MIPOBOJIHUKA C TOKOM, CHJIBI AMIIepa U
cuisl JlopeHna.

PacrosnaBanue pu3nvecKux SBJICHUN B
y4eOHBIX OMBITaX M OKPY>KAIOILIEH JKU3HHU:
B3aHMMOJEHCTBHE MarHUTOB,
AJIEKTPOMATrHUTHAS UHIYKIIUS, IEHCTBHE
MarHUTHOTO TIOJIS Ha MPOBOJTHUK C TOKOM
Y JIBYOKYILUKCS 3apsii.

AHanu3 3JIeKTPOMarHUTHBIX SIBIICHUM C
HCITOJIF30BaHNEM 3aKOHA
AJEKTPOMArHUTHON  WHAYKIUU.
Onucanvne W3Y4YEHHBIX CBOWCTB
BEIIECTB U DJEKTPOMATHUTHBIX
SIBIICHHH C MCIIOJIL30BaHUEM
(bu3MYECKUX BEWYHH: UHIYKIUSI
MarHuTHOTO ToJid, cujia AmIepa, cuia
JlopeHnia, MHIYKTUBHOCTD KaTYLIKH,
SHEPTHUS IEKTPUYECKOTO U MArHUTHOTO
oJiei

Uroro no pazgeny
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Pa3pgea 2. Kosie0anus 1 BOJIHBI

2.1

Mexannueckue 1
AJIEKTPOMArHUTHBIC
KoJieOaHus

12

Konebarenbnas cucrema.
CB0OOTHBIC MEXaHUYECKUE
koseOanus. 'apmoHnyeckue
konebanwus. [lepuon, gacrora,
amMIuIuTy1a u ¢daza KoseOaHuil.
[IpyXvHHBIN MAsTHUK.
MaremaTnyecKuii MasiTHUK.
YpaBHeHHE TApMOHHUYECKHUX
konebanuii. [IpeBpaienue sHeprun
MIPY TAPMOHUYECKHIX KOJICOaHUSX.
KonebarenbHbIi KOHTYD.
CB0OOOIHBIE ANEKTPOMArHUTHBIE
KoJieOaHUs B UI€ATbHOM
Kos1e0aTeIbHOM KOHTYpe. AHaJIOTUs
MEX1y MEXaHUYECKUMHU U
ANEKTPOMArHUTHBIMU KOJIEOAHUSMU.
®opmyna ToMcona. 3aK0H cOXpaHEHHS
SHEPTUH B HJICATHHOM KOJIEOATEIIbHOM
KOHTYpE.

[Ipencrasnenue o 3aTyxaromux
KosieOaHusX. BeIHYKIeHHBIC
MEXaHUYECKUE KOJIeOaHusl.
Pe3onanc. Beinyx1eHHBIC
AJIEKTPOMArHUTHBIE KOJIEOaHUS.
[TepemeHnHbIN TOK.
CunyconaaJibHbIN IEPEMEHHBIN TOK.

HccnenoBanue napameTpoB

K0JIeOaTeIbHOM CUCTEMBI — IIEPHO/A,
94acTOThI, aMIUIUTYIbI U (a3bl

Kosie0aHui (MpYy>KUHHBIA U/ WU
MaTeMaTUYECKUN MasiTHUK).

HaGmonenne 3aTyxarommx  KOJICOaHHIA.
HccnenoBanue CBOWCTB — BBIHYKJCHHBIX
KoJIeOaHUH.

Habmonenue pesonanca. [Iposenenue
AKCIIEPUMEHTA: UCCIIEI0OBaHHE
3aBHCHMOCTH MEepHOJia MaJIbIX

KoJieOaHuil Tpy3a Ha HUTH

OT JUIMHBI HUTU U MacChl IPy3a;
UCCIIeIOBaHKE MIEPEMEHHOTO TOKa B

LENH U3 TOCIeI0BaTEILHO

COEMHEHHBIX KOH/IEHCATOPa, KaTyIIKH U
pesucTopa.

OneHka aOCOMIOTHBIX W OTHOCHUTENBHBIX
MOTPEIIHOCTe  M3MEpeHUd  (U3UYECKUX
BEJIMYMH.

OOBbsicHeHHE TPUHIIUIIOB JICHCTBUS U
YCIIOBHIA O€30MTaCHOTO PUMEHEHUS
AJIEKTPUYECKOr0 3BOHKA, FeHepaTopa
MEPEMEHHOTO TOKA, JIMHUHI
3JIeKTponepeaay.

Pemenune pacy€THbIxX 3a71a4 ¢ IBHO
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MoIHOCTb IEPEMEHHOTO TOKA. 3aJIaHHON (PU3UIECKOIN MOJICTIBIO

AMIUTMTYIHOE U IEACTBYIOLIEE C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U

SHAYCHUC CUJIBI TOKA U HAIIPSIKCHUS. (bopMyﬂ, OMNMCHIBAIOIIUX MEXaHUYCCKUE U

Tpaucgopmarop. ITpoussoctso, AJIEKTPOMAarHUTHbIE KOJIeOaHMs.

nepezada v noTpedieHue Onucanve MEXaHUYECKUX U

AIEKTPUUECKON SHEPTUH. ANIEKTPOMATHUTHBIX KOJICOAHUI C

DKOJIOTUYECKHE PUCKU HCIIOJIb30BaHNEM (DPU3HUECKUX

MIPU IPOU3BOJICTBE JIEKTPOIHEPTUU. BEJIMYUH: TIEPHO]I U YaCTOTa

KynpTypa ncnonszoBanus KoJeOaHuil, ammumntyaa u ¢gasa

3JIEKTPOIHEPIUU B NOBCEIHEBHOM KosieOaHuH, 3apsiT U CHJIa TOKa

KU3HH. B FTAPMOHMYECKHUX 3JIEKTPOMArHUTHBIX

TexHuyeckue ycTpoicTBa u KOJICOaHMSIX.

MPaKTHYCCKOC MPUMCHCHHUEC: Pemienne kauecTBEHHBIX 3a/1a4

BIICKTPUYCCKUN 3BOHOK, FEHEPATOP C OIOPOW HA U3YUYEHHBIE 3aKOHBI,

IIEPEMEHHOTO TOKA, JTMHUHN 3aKOHOMEPHOCTH, OIUCHIBAIOLINE

SJIEKTponepeaat MEXaHUYECKUE U IIIEKTPOMATHUTHBIE
Kosie0aHusl.

Pa6ora B rpynmnax npu riaHUPOBaHUU,
MIPOBEJICHUH ¥ UHTEPIIPETAINH
pE3yNbTAaTOB OMBITOB, H AHATN3E
JIOTIOJIHUTEIbHBIX UCTOYHUKOB

uH(bOpMaIKU IO TeMe

MexaHuueckue u 6 MexaHnuecKue BOJIHbI, YCIOBHS N3yuenune oOpa3oBaHus u
JIEKTPOMArHUTHBIE pacnpoctpanenus. [lepuon. pacrnpocTpaHeHHs MOMEPEYHBIX U
BOJIHBI CkopocTb pacnipocTpaHeHHsI U MIPOJOJBHBIX BOJIH.

JuiiHa BOJIHBL. [lonepeynsie u Habmtonenue otpaxeHus
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MIPOJI0JIbHBIE BOJIHBI.
Hutepdepentius u qudpakimst
MEXaHUYECKUX BOJIH.

3Byk. Ckopocte 3Byka. ['pomkocTb
3Byka. Bricota ToHa. TemOp 3ByKa.
ONEeKTPOMarHUTHbIE BOJIHBI.
VYcnoBus uznydeHus
3JIEKTPOMAarHUTHBIX BOJIH. B3anMHas
opueHTanus BekTopos E, B,

V B 2JIEGKTPOMAarHUTHOM BOJIHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH:
OTpa)k€Hue, MPeIOMIICHHE,
nmoJyisipu3anus,  TUQPaKITHs,
untepdpepenmst.  CxopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[[Ikana SJIEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHne  3JIEKTPOMAarHUTHBIX
BOJIH B TEXHHKE U OBITY.

[IpuHUUIBI paguoCBs3u U
TesneBueHus. Pagronokanus.
ONEeKTPOMarHuTHOE 3arpsi3HEHNE
OKPYKarOILEH Cpeabl.

TexHuueckue ycTpoucTsa u
MIPaKTUYECKOE IPUMEHEHHUE!
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPa3ByKOBas JUarHOCTUKa

B TEXHHUKE U MEIULIMHE, pajiap,

MEXAHUYECKUX BOJIH.

HaGntoneHue cBsi3u rpOMKOCTH 3ByKa U
BBICOTHI TOHA C aMIUIMTYAON U
4acTOTOM KOjeOaHUii, 3ByKOBOTO
pe3oHaHca.

HccnenoBanue CBOMCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPaKECHUE,
IIPEJIOMJICHUE, TOJISIPU3ALINS,
Jubpakus, HHTepPEepeHLus.
N3ydeHne ycioBuil U3Iy4eHHUS
AJIEKTPOMArHUTHBIX BOJIH, B3aUMHOM
opueHTauuu BeKTopos E, B,

U B 2JIEKTPOMAarHMTHOHN BOJIHE.
N3y4yeHne npuMeHEeHNs
AJIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
ObITYy.

OObscHEeHne NPUHIUIIOB IEUCTBUS U
yCIIOBH 0€30I1aCHOTO IPUMEHEHUS
MY3BIKaJIbHBIX HHCTPYMEHTOB,
YJIBTPa3ByKOBOM TNAarHOCTUKU

B TEXHUKE U MEIUIIMHE, pasapa,
pasvonpUEMHHUKA, TEINEBU30pa, aHTEHHBI,
tenedona, Pemenue pacuéTHbIX U
KAaueCTBEHHBIX 3a/]1a4 C ONIOPOU Ha
U3Yy4EHHBIE 3aKOHbI

1 3aKOHOMCPHOCTH, OIMUCBIBAIOIIUC
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pagroONpPUEMHUK, TEICBU30D,
anTeHHa, Tenedon, CBU-meun

pacrpocTpaHEHUE MEXaHUUECKUX U
JIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanue MH(HOPMAIIMOHHBIX
TEXHOJIOTUH JUIsl TOKCKa,
CTPYKTYpUPOBAHUs, UHTEPIPETALIMU U
npecTaBieHust UHpopMauu

MIPU TIOJIFTOTOBKE COOOIICHU I

00 MCIONIb30BaHUH AJIEKTPOMArHUTHBIX
BOJIH B TEXHHUKE.

VYyacTtue B AUCKyCCUHU

00 3JIeKTPOMAarHUTHOM 3arpsi3HEHUH
OKpY>KarollEe Cpeabl.

Pabota B rpynmnax npu riaHupoBaHHUH,
IIPOBE/ICHUH U UHTEPIPETALUU
pe3yJIbTaTOB ONBITOB U aHAJIM3E
JIOTIOTHUTEIbHBIX HICTOYHHUKOB
MH(pOpMaLIUK TI0 TEME

23

OnTrka

I'eomerpuyeckas onrtuka.
[IpsmosnrHEeiHOE pacpOCTpaHEHUE

CBeTa B OAHOpOAHOM cpene. JIyd cBera.

ToueuHbIil ICTOYHHK CBETA.
OrtpaxeHue cBeTa. 3aKOHbI
oTtpaxeHus ceera. [loctpoenue
M300paKeHHi B MJIOCKOM 3epKaje.
[Ipenomnenue cBera. 3aKOHbI
MpEeJIOMJIICHUS CBeTa. AOCOTIOTHBIN
rnokasateib npeiaomiieHus. [loaxoe

N3y4eHue sBIE€HUS MOJIHOIO
BHYTPEHHETO OTPaKEHHUS

N3yuenue Mozeel MUKPOCKOIIA.
ITosydyeHune cekTpa ¢ HOMOLIbIO IPU3MBI
U 1u(pakMoOHHON peméTku. M3mepenue
ITOKa3aTels MPEIOMIICHHS CTEKIIA.
HccnenoBanue cBOMCTB N300pakeHUN
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BHYTPEHHEE OTPaKEHUE. B JIMH3AaX.

HpenenbHbIN yroI MoaHoro OOBbsicHeHHE NPUHIIMIIOB JIEHCTBUS U
BHYTPEHHETO OTPAXKEHHUS. yCIIOBUI 06€30MacHOT0 MPUMEHEHUS
Hucnepcus cBera. CnoxxHbINA COCTaB OYKOB, JIyIIbl, hoTOAIIIApaTa,

Oenoro ceera. L[BerT. MPOEKIMOHHOTO arapara,
CoOuparomue 1 pacCeHBaKOLINe MHKPOCKOIIA, TEJIECKONA, BOJJOKOHHOM
nuH3bl. ToHKas muH3a. POKyCHOE OIITHKH, TU(PPAKLIMOHHON PEeIETKH,
paccTosiHue U ONTHYECKas Cujia oJIsIpoua.

TOHKOM JInH3bI. [locTpoeHue Pemenune pacy€THbIX 3374 ¢ IBHO
M300pakeHU B cOOMpAIONINX U 3aJJaHHON (PU3MUECKON MOJIENbIO
paccenBaronmx auH3ax. @opmyna C MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
TOHKOH JINH3bI. Y BEJIMUEHHUE, (bopMyIT reOMETPUIECKOI ONTHKH.
JlaBaeMOoe JTMH30M. [TocTpoeHue u onucanue U300paxeHus,
[Ipenenbr npUMEHUMOCTH CO3/1aBAEMOT'0 IUIOCKUM 3€pPKajoM, TOHKON
F€OMETPUYECKON ONTHKH. JIMH30H.

Bonnosas ontuka. UaTepdepentus PaccmoTpenue npenenos

cBeta. KorepeHTHbIE HCTOUHUKH. IIPUMEHUMOCTH F€OMETPUUECKON
YcnoBus HaOMOIEHUST MAKCUMYMOB U OITHKH.

MHUHUMYMOB Pacrnio3naBanue pu3nuecKux sSBJICHUN B
B UHTEP(EPEHIIMOHHOMN KapTUHE OT OMBITAX U OKPYXKAIOLIEH KU3HHU:

JBYX CUH(A3HBIX KOI€PEHTHBIX IPSIMOJIMHEMHOE paclpOCTpaHEHNE CBETa,
HMCTOYHHKOB. OTpa)keHue, NpeIoMIICHHE,

Hudpakus csera. AudpakuronHas unTepdepenys, nudpakuus u
pemeérka. YcioBue HabMOACHUS HOJAPU3ALMS CBETA, IUCIIEPCHS CBETA.
[JIABHBIX MAaKCUMYMOB MpU MaJ€HUU W3ydeHne yCcIoBHil HAGTIONCHHS
MOHOXPOMaTHUYECKOTO CBETa MaKCHMyMOB U MHUHHMYMOB

Ha JU(PPaKIUOHHYIO PEHIETKY. B UHTEP(EPEHIIMOHHON KapTHHE
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[Nonspuzanus ceera.
TexHuueckue ycTpoiicTBa u
MIPAKTUYECKOE IIPUMEHEHUE:
OYKH, JIyma, (oToanmnapar,
MIPOCKIIMOHHBIN anmapar,

MHUKPOCKOII, TCJICCKOII, BOJIOKOHHAA

ONTHKA, JAU(PAKIUOHHAS
HOJISIPOM L

pelmeTka,

OT JIBYX CHH(a3HBIX KOT€PEHTHBIX
HCTOYHUKOB.

VYcnoBre HaOIIOACHUS TJIABHBIX
MaKCHMYMOB TIpH TaJICHUU
MOHOXPOMaTHYECKOTO CBETa

Ha TUQPaKIUOHHYIO PEIIETKY.
AHanu3 ONTHYECKUX SBICHUMN

C HCIOJIb30BAHMEM 3aKOHOB: 3aKOH
MIPSIMOJIMHEWHOTO PacpOCTpaHEHUS
CBETa, 3aKOHBI OTPAKEHHUS CBETA,
3aKOHBI MPEJTOMIICHHUS CBETA.
OmnuncaHue ONTUYECKUX SIBJIICHHUH C
MCTIOJIb30BaHUEM (PU3MUYECKHIX
BEJIWYUH: (DOKYCHOE PaCCTOSIHUC U
OIITHYECKAS CHJIA JTUH3BI

Hroro no pasaceiny

2
9

Paznen 3. OcHOBBI cienMaIbHOM TeOpun OTHOCUTEAbHOCTH (nasiee — CTO)
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3.1

OCHOBBI CIIETUAIIBHON
TEOpUHr
OTHOCHUTEJIbHOCTH

['panuuel TpUMEHUMOCTH
KJ1aCCUYECKOM MEXaHUKH.
[ToctynaTel cienraIbHON TEOPUU
OTHOCUTEBHOCTU: HUHBAPUAHTHOCTh
MO/IyJIsl CKOPOCTH CBETA B BAKyyME,
MPUHIUI OTHOCUTEIBHOCTH
OHHIITEHHA.

OTHOCHUTENHLHOCTD

OOIHOBPEMCHHOCTH. 3aMe,Z[J'ICHI/I€
BPEMCHHU U COKpallICHUC IJIUHBI.

Pemenrie kadecTBEHHBIX 3aJ1a4

C OMOPOM Ha U3yUYEHHBIE TTOCTYIAThI
CTO.

Hcnons3zoBanne nHPpOpMaIMOHHBIX
TEXHOJIOTHH JIJISI TIOMCKa,
CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU U
MpeICTaBICHUS HH)OPMAIIUN TIPH
MMOATOTOBKE COOOIIEHUI O TpaHHIaxX
IIPUMEHUMOCTH KJIACCUYECKOMN

mexanuku 1 ocHoBax CTO
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DHeprus ¥ UMITYJIbC
PEASATUBUCTCKOM YaCTHUILIBI.
CBsI3b MacChI C SHEPTUEH U
HMMITYJIbCOM PEISITUBUCTCKOM
YaCTHIIbI. DHEPTHUS TTOKOS

Uroro no pazaeny

Paznen 4. KBanroBasi pusuka

4.1

DjIeMEeHTH KBAHTOBOU
OITUKU

®otonsl. ®opmyna [Inanka cBs3u
SHEPruM (POTOHA C €ro 4acTOTOM.
DHeprus U UMIYJIbC POTOHA.
OTKpBITHE U HCCIIEIOBAHUE
dboroaddexra. Onbitel A.T'.
CroneroBa. 3aKOHBI
¢doroaddekra. YpaBHeHue
OitamreriHa 1uist pororddexra.
«Kpacnas rpanuma» horodddekra.
JlaBnenne cBeta. OTNBITHI

I1.H. JleGenena.

XHUMHUUYECKOE IECTBHUE CBETA.
TexHuueckue ycTpoucTsa u
MPAaKTUYECKOE TIPUMEHEHHE:
¢dorosnemMeHT, GpoTogaTIHK,
CoJIHeUHas OaTapesi, CBETOIUO/

HaGmonenue dporoaddexra

Ha YCTaHOBKE C [IMHKOBOW TJIaCTUHOM.
Uccnenosanue 3aKOHOB BHEIIHETO
dotorddekra.

OOBbsicHEeHNE OCHOBHBIX TPUHITUTIOB
JIEUCTBUSI TEXHUYECKHUX YCTPOMUCTB,
TakuX Kak: orolrneMeHT, poroaaTuuk,; u
YCIIOBUH X 0€30MacHOTO NPUMEHEHUS B
MPaKTUYECKON KU3HH.

Pemenue pacy€THbIxX 3a71a4 ¢ IBHO
3aJIaHHON (PU3UIECKON MOJICITBIO

C HCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M
(hopMyJ1 KBAHTOBOI ONTHKU.

Pemenrie kauecTBEHHBIX 3aJ1a4

C OMOPOM Ha U3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOU ONTHUKH.
Pacnio3naBanue pu3ndyeckux sBIeHUMN

B y4EOHBIX OIBITAX:
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dhoToanexkrpudeckuii 3pdexT, cBeToBOE
JTaBJICHUE.

Onucanue U3y4eHHBIX KBAHTOBBIX
SIBIICHU U TIPOIIECCOB

C MCTIOJIb30BaHUEM (PU3UYECKUX BEITUUNH:
CKOPOCTb JICKTPOMArHUTHBIX BOJIH, JJIMHA
BOJTHBI M YAaCTOTa CBETA,

SHEPrus U UMITYJIbC (POTOHA

4.2

Crpoenue atoma

Mopens atoma Tomcona. OnbBITEI
Pezepdopaa mo paccesanro

o-vyactul. [ImanerapHas Mmoaenb
aroma. [Tocrynatel bopa.

W3nydenue u nornomieHue GoToHOB
P IIEPEXO0/I€ ATOMA C OJTHOT'O YPOBHS
SHEPTuM Ha Apyroil. Buasl criekTpos.
CrnexTp ypoBHEH 3HEPruu aTroma
BOJIOPOJA.

BousiHOBBIE CBOMCTBa yacTull. BosHbl e
Bbpoitnsa. KopryckynisspHO- BOJIHOBOM
JyaJu3M.

CrioHTaHHOE U BBIHYKJIEHHOE
W3JIy4YeHHE.

TexHuueckue ycTpoucTBa u
MPAaKTUYECKOEe  IPUMEHEHUE:!
CIIEKTpaJIbHBIN aHan3

(cexkTpockor), Ja3ep, KBAaHTOBBIN
KOMITBIOTED

Nzyuenne moaenu omnbita Pezepdopna.
OneHka aOCOJMIOTHBIX UM OTHOCUTENIBHBIX

MOTPEIIHOCTEH  M3MEpPEeHU  (U3NYECKUX

BEJIMYMH.

Nzyuenue mozaenu aroma: TomcoHa,

IJIAaHETApPHOW MOJENIH aTOMa, MOJIENN

atoma bopa.

N3yueHue criekTpa ypoBHEUN 3HEpruu

aToMa Bogopoaa. OObsicHEeHHe

MIPUHLIMIIOB JEHUCTBUS U YCIOBUU

6e301acHOr0 NMPUMEHEHHS

CIIEKTPOCKOIIa, JIa3epa,

Pemenne kauecTBEHHBIX 3aJa4

C OIOPOW HAa U3YUYEHHBIE 3aKOHBI,

3aKOHOMEPHOCTHU U (pU3nyecKue

aBJIeHUs 110 TeMe «CTpOeHHE aToMay.
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PacnosnaBanue pu3nveckux sSBJICHUN B
y4eOHBIX OIbITaX: BOBHUKHOBEHUE
JIMHENYATOr0 CHEKTpa U3TyUEHHUs.
AHanM3 KBaHTOBBIX MPOIECCOB U
SIBIICHHUH C UCIOJIL30BAaHUEM

nocrtynaros bopa

43

ATtoMHOE SpO

DKCIIEpUMEHTBHI, IOKa3bIBAIOIITHE
CJIO’KHOCTB CTPOCHHUS sIIIpa.
OTKpBITHE PaIHOAKTHBHOCTH.
OmneiTel Pe3epdopaa mo
OIIpEJICJIEHUIO COCTaBa
PaznOaKTUBHOTO U3ITyUYEHHUS.
CgoiicTBa anb(a-, 6era-, ramma-
u3nydeHus. Bnusuue
PaZlMOaKTUBHOCTHU HA KHUBbBIC
OpTraHU3MBI.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyxnonnas mozens sapa
I'efizenOepra-lBaHeHko.

3apsin simpa. MaccoBoe Yucio sipa.

H3otomsl.
Anbda-pacnan. DneKTpOHHBIN U

MO3UTPOHHBIN OeTa-pacmaj. ['amma-
n3JIydeHue. 3aKOH paJiu0aKTHBHOTO

pacnana.
OHeprus cBA3M HyKJIOHOB B SpE.
SnepHble CUIIBL.

N3yueHne s3KCIepUMEHTOB,
JTOKa3BIBAIOIITUX CIIOKHOCTb CTPOCHHS
aTOMHOTO si/pa.

UccnenoBanue TpekoB dYacTwil (10O
rotoBbIM (oTorpadusam). U3yuenue
SJIEPHBIX CUJI, AJIEPHBIX peaKiuit

CUHTE3a M pacrajia, TepMOSAEPHOTO
CUHTE3A.

OOBbscHEHUE yCTPOUCTBA U

MIPUMEHEHUS JI03UMETPa, KaMepbl
Bunbcona, simepHoro peakropa,

Pewenue 3anau ¢ onopoi

Ha TIOJTyYeHHbIE 3HAHUS, B T.4. O 3apsijie U
MacCOBOM YHCIIE Sipa.

Pacnio3naBanue Gu3NYeCKuX SIBICHUN B
y4eOHBIX OMBITaX U B OKPY>KAIOIIEH KU3HU:
€CTECTBEHHAsl U UCKYCCTBEHHAS
PaINOAKTUBHOCTD.
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JHedexT macchl spa.

Snepuepie peakuuu. Jlenenue u
CHHTE3 sS/Iep.

SAnepubiii  peakrop. TepmosiaepHbIi
cuare3. [IpobmemMbl W MEPCHEKTHUBBI
SIIEPHOM YHEPTETUKH.

DKOJIOTrMYeCKHE acCHeKThl AJIepHOMN
SHEPTETUKHU.

OnemeHTapHble 4YacTUlbl. OTKpbITHE
IIO3UTPOHA.

MeTtoabp! HaOIIOAEHUS U

perucTpalmu 31eMEeHTapHbIX

YaCTHILI.

DOyHIaMEeHTAIbHBIE

B3auMoJeicTBus. EquHCTBO
(bu3nueckoil KapTUHBI MHpa.
TexHuueckue ycTpoucrsa u
IIPaKTUYECKOE IPUMEHEHUE!
JO3UMETp, KaMepa BuiibcoHa,
SJICPHBINA PeakTop, aToMHasi bomba

OnuncaHue KBaHTOBBIX SIBIICHHH U
MPOIIECCOB C UCIIOh30BAHUEM
(bu3HYECKUX BEIUYNH: TIEPUO]T
noJtypacnaza, SHeprus CBs3M aTOMHBIX
sanep, nedeKT Macchl sapa.

AHanu3 IpoLEecCcoB U SIBJICHUH C
HCIIOJIb30BAHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHECHUS
AIIEKTPUYECKOTO 3apsija, 3aKOH
COXpaHEHUsI MacCOBOI'0 YHUCIIA,
noctynatel bopa, 3akoH
PaIMOaKTUBHOTO pacmajia.

VYyactue B paboTe Kpyrioro croja
«DyHIaMEHTaJbHbIE B3AUMOICHCTBHS.
EnunctBO n3nyueckol KapTUHBI MUPAY.
Hcnonbs3oBanne HHPOPMAITMOHHBIX
TEXHOJIOTHH JIJISI TIOMCKa,
CTPYKTYpPUPOBaHUsI, UHTEPIIPETALIUU U
npecTaBiIeHus HHDOPMALIUU TTPH
MOJITOTOBKE COOOIICHUN O MPUMEHEHHUH
3aKOHOB KBAaHTOBOW (DM3UKHU B TEXHUKE U
TEXHOJIOTHSX, SKOJIOTHYCCKHUX

ACIICKTax HﬂepHOﬁ 9HCPICTUKHA

Uroro no pazaeny
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Pazpnen 5. O0o0maromee noBTopeHue

6.1 O06o0maroree
MTOBTOPCHHE

O000meHne M cHUCTEMATU3ALS
coJiepKaHUs Pa3esioB Kypca
«Mexanuka», «MonekynsapHas
¢u3nKa 1 TEPMOAUHAMHKA,
«OnexrpoauHamuka», «Komebanus u
BOIHBEDY, «OCHOBBI  CHELUAILHON
TEOPUU OTHOCUTEIILHOCTHY,
«KBanTtoBass (Qusuka», «IIEMEHTHI
ACTPOHOMHUU U aCTPOPUIUKIY.

Ponb ¢usuku 1 acTpoHOMUU B
9KOHOMHUYECKOM, TEXHOJIOTHUECKOIA,
COLIMANILHOW M 3THYECKOH chepax
NeSATEeTLHOCTH YeJIOBEKa, POJIb U MECTO
(U3HUKN U aCTPOHOMUHU

B COBPEMEHHOW HAYYHOW KapTHUHE
MHpA, 3HAYEHUE OMHUCATEIHHOM,

VYyacTue B JUCKYCCUHU O POJTH (PUBUKHU U
aCTPOHOMUU B PA3IMYHBIX cepax
JIeSATCIIBHOCTH YEJIOBEKa.
IToaroroska cooOIIEHNHA O MECTE
(bu3nUecKoil KAapTHHBI MHUpPa B PSILy
COBpeMeHHBIX HpeI[CTaBJIeHHfI

0 TpUpoOJIe.

Brinmonnenne y4eOHBIX 3aJaHHIH,
JIEMOHCTPHUPYIOIINX OCBOSHUE
OCHOBHBIX TIOHATUH, PUZNIECKUX
BEJIMYMH U 3aKOHOB Kypca QU3UKH
10-11 knaccos
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CHCTEMAaTU3UPYIOILEH,
OOBSICHUTENLHON U
MIPOTHOCTUYECKOM (PyHKITHI
¢buznueckoil Teopum, poib
¢bu3nveckoil Teopun B
(hopMHpOBAHUY TIPEACTABICHUI

0 (hnu3MYecKoil KapTHHE MUPA, MECTO
(bu3nvecKkoil KapTHHBI MUpa

B 00I1IEM sy COBPEMEHHBIX
€CTECTBEHHO-HAyUHBIX

MPEJICTaBICHUIN O IPUPOJIE

Uroro no pazaeny

PesepBHoe Bpems

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

0 N | WA
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