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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no ¢uszuke 6a30BOro ypoBHSI Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHuUs
pa3paboTaHa Ha OCHOBE MOJOKEHUW U TPeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOM
oOpazoBaTenbHON mporpammsbl, npenactaBieHHbIx B GI'OC COO, a Takke ¢ yd€ToMm
denepanbHOil paboyell MporpaMMbl BOCIIMUTAHUSA W KOHLEMIMHU MPENnoJaBaHus y4eOHOro
npeamera «®Pusznka» B 00pa3oBaTeIbHBIX oOpraHuzanusax Poccuiickoit dDexnepariuu,
peanu3yronmxX OCHOBHbIE 00pa30BaTelIbHbIE IPOTPAMMBI.

Copeprxanue nporpaMMmsbl 1o (U3UKe HANpaBlIeHO HA (POPMUPOBAHUE €CTECTBEHHO-
Hay4YHOU KapTuHbl MHpa oOydarommuxca 10—11 kmaccoB mpu oOydeHuM UX (PU3MKE Ha
0a30BOM YpOBHE Ha OCHOBE CUCTEMHO-/IeATeIbHOCTHOrO nojixoa. [Iporpamma no ¢usuke
cootBeTcTBYyeT TpeboBanusiM GPI'OC COO k miiaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U
METanpeJMETHBIM pe3ylbTaTaM OOyuYeHHs, a TakKe YUYUTHIBAET HEOOXOJUMOCTh
peanu3aiu  MEXIPEIMETHBIX CBsA3ed (PU3MKUM C eCTeCTBEHHO-HAyYHBIMH YUeOHBIMU
npenMeraMu. B Hell onpeensitoTes OCHOBHBIE LIEN U3YUYeHUs! PU3UKHU HA YPOBHE CPEIHETO
oOmrero oOpazoBaHus, IIAHUPYEMbIE PE3YJIbTaThl OCBOCHUS Kypca (PU3UKH: TUYHOCTHBIE,
MeTarpeMeTHbIe, TpeAMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no gpu3uKe BKIIOYAET:

eIIJIAHUPYEMBIE PE3YJIbTAThl OCBOEHUS Kypca (pu3uku Ha 6a30BOM ypOBHE, B TOM UHKCIIE
IpeIMETHBIE Pe3yIbTaThI 110 TOJaM 00YyUEeHMUS;

ecojiepkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

®du3rka Kak Hayka O HamOoJsiee OOIIMX 3aKOHaX MPUPOJbI, BHICTYIAs B KayecTBE
y4eOHOro MpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHUU 00
okpyxatoieM mupe. [lIkonbHbINH Kypc PU3NKH — CHCTEMOOOPa3yIOIINiA 1JI1 €CTECTBEHHO-
HAYYHBIX Y4EOHBIX MTPEAMETOB, MOCKOJIBKY (PU3MUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB
U SBJICHUH, W3y4aeMbIX XUMHEH, Ouosorueit, ¢pusndeckoi reorpadueil 1 aCTpOHOMHUEH.
Hcnonb3oBanue M aKTUBHOE NMPUMEHEHHE (M3UUECKUX 3HAHHUM OMpeaeseT XapakTep U
pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTUH B cdepe DHEPreTUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCa, TIOJIyYEHUsI HOBBIX MAaT€pUAJIOB C 33JJaHHBIMU CBOMCTBaMU M Jpyrux. M3yuenue
(Gu3MKU BHOCUT OCHOBHOM BKJIaJl B ()OPMHUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa
oOydarommuxcs, B (HOpMUPOBAHHE YMEHUU MPUMEHSATHh HAYYHBIA METOJl MO3HAHUS TPHU
BBITIOJTHEHUN UMHU YYEOHBIX HCCIICIOBAaHUH.

B ocHOBy kypca (¢u3MKHM A7 YPOBHS CpeHEro 00I1Iero oopa3oBaHUs MOJOKEH P
uJel, KOTOPbIE MOKHO PACCMaTPUBATH KaK MPUHIHUIIBI €0 MOCTPOECHUSI.

Hoes yerocmnocmu. B cOOTBETCTBUU C HEM KypC ABISIETCS JIOTUYECKH 3aBEPIIEHHBIM,
OH COJICP)KUT MaTepuall U3 BCEX pa3esioB (DU3UKH, BKIIOYAET KaK BOMPOCHI KIIACCHUECKOH,
TaK ¥ COBPEMEHHOU (PU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM C HEMl Marepuan Kypca QU3NKU OO0BEAMHEH
BOKpYT (pu3nyeckux teopuid. Bexymum B Kypce siBisieTcs: GOpMUPOBAHHE TPECTABICHUN
O CTPYKTYPHBIX YPOBHSAX MAaT€pUHU, BEIIECTBE U MOJIE.

Hoesa  eymanumapuszayuu. E€  peamm3anmss  OpeanosaraeT  MCHOJIb30BaHUE
TYMaHUTApPHOTO MOTEeHIMaNa (U3NYECKON HAayKH, OCMBICIICHUE CBSI3U Pa3BUTHUSL (DU3UKU C
pa3BuTHeM OOIleCTBa, a TaKKe€ C MHUPOBO33PEHUECKMMH, HPABCTBEHHBIMU U
AKOJIOTUYECKUMHU MPOOIEeMaMHU.



Hoes npuxnaonoii nanpaenennocmu. Kypc Qu3MKu mpeamnojaraer 3HaKOMCTBO C
ITUPOKUM KPYTOM TEXHHUYECKHX W TEXHOJIOTHYECKUX MPUIOKEHUN M3yUYEHHBIX TCOPUH U
3aKOHOB.

Hoes sxonocusayuu peanusyeTcs MOCPEICTBOM BBEICHHUS IJIEMEHTOB COACPIKAHUSA,
MOCBSIIEHHBIX HOKOJIOTMYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C
pa3BUTHEM TEXHUKM W TEXHOJOTHH, a Takke OOCYXACHHs MpoOJieM palroOHAIBHOTO
MIPUPOIOTIONB30BAHUS M SKOJIOTHUECKON 0€30MacHOCTH.

Crep>KHEBBIMU 3JI€EMEHTaMU Kypca (U3UKHU Ha YPOBHE CPEHEro 00LIero oopa3oBaHus
ABIIAIOTCS (pu3nyeckue Teopun (GopMHUpPOBAHUE MPEICTABICHUI O CTPYKTYPE MOCTPOEHUS
¢usndeckoli Teopur, poiau (GyHIAMEHTAIBHBIX 3aKOHOB M TPUHIIUIIOB B COBPEMEHHBIX
NpPEJCTaBICHUSAX O TMPHPOJAC, TPaHHUIAX MPUMEHUMOCTH TEOpUH, ISl OMHCAHUSA
€CTECTBEHHO-HAYYHBIX SIBICHUH U MPOILIECCOB).

CucTeMHO-ACSITeNbHOCTHBIN MOAX0/ B Kypce (DM3MKHU peanu3yeTcs Mpexkie BCero 3a
CU€T OpraHM3alMU SKCIEPUMEHTAIBHON AesITeNbHOCTH oOyuatomuxcs. s 6a30Boro
YPOBHS Kypca (PH3UKH — ATO HCIOJIB30BAaHUE CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U JTAOOPATOPHBIX paboT, KOTOPHIE B MporpamMme 1o Gu3nke 00beTUHEHBI B
OOIIHIA CITMCOK YYCHHUECKUX MpaKTUIecKuX padoT. [Ipu 3TomM obecrieunBaeTcs OBIaICHHE
OOy4JaloOUIUMHCS  YMEHHSIMH ~ TPOBOAWTH KOCBEHHBIC HM3MEPEHHUS, HCCICAOBAHUS
3aBHCUMOCTEH (PU3NYSCKUX BEIIMYMH U TTOCTAHOBKY OIBITOB TI0 MPOBEPKE MPEII0KEHHBIX
THITOTE3.

bonbiioe BHUMaHuE yaensieTcsl pelIeHHIo0 pacu€THBIX M KaueCTBEHHBIX 3anad. [Ipu
ATOM JIJISl PACUETHBIX 3a/1a4 IPUOPUTETOM SBIISIOTCS 3a/1a4U C SIBHO 3aJJaHHOM PU3NYECKON
MOJIEIBIO, TIO3BOJISIOIINE MPUMEHSITh U3YUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO
pazzena Kypca, TaKk U HHTETpUPYS 3HAHUSI U3 Pa3HbIX pa3nenoB. JJis KaueCTBEHHBIX 3a1a4
IPUOPUTETOM SIBJISIOTCS 3aJlaHUd Ha OOBSICHEHHE MPOTEKaHHs (DU3NYECKUX SIBICHUM U
IPOIIECCOB B OKpYy)Kaloleld KW3HHM, TpeOyromue BbIOOpa (U3UYECKOW MOIESTH IS
CUTYaIlUU NMPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUM SBIISIOTCS :

e(hopmMupoBaHHE HMHTEpeca W CTPEMJICHHsS] OOYYAIOIIMXCA K HAYYHOMY H3yUEHHUIO
IPUPOJIbI, PA3BUTUE UX UHTEIUICKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

epa3BUTHE TMPEACTABICHUN O HAy4YHOM METOJ€ TO3HaHHA U (OPMUPOBAHUE
HCCJIEIOBATEIBCKOTO OTHOLIEHUS K OKPYKAIOIIUM SBJICHUSIM;

e(hopMHpOBaHHE HAYYHOTO MHMPOBO33PEHMsSI KakK pe3yjibTaTa H3y4yeHUS OCHOB
CTpOEHUS MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

¢ hopmMupoBaHre yMEHUI OOBSICHSITH SBJICHUS C UCIIOJIB30BaHUEM (PU3NYECKUX 3HAHUH
Y HAyYHBIX JOKA3aTEIbCTB;

¢ hopmMupoBaHKE MTPEACTABICHUA O POIU (PU3UKH IS PA3BUTUS APYTHX €CTECTBEHHBIX
HAyK, TEXHUKH ¥ TEXHOJOTHH.

JlocTIXeHne 3TUX 1efiell 00ecTeunBaeTCsl pelieHueM CIIEeIYIOIUX 3a1a4 B MpoLecce
M3y4eHHUs Kypca GU3UKH Ha YPOBHE CpEIHEro 00IIero o0pa3oBaHus:

e [IpHOOpPETEHNE CUCTEMBI 3HAHUM 00 00IIKX (HPU3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUSX, BKIIOUYAS MEXAHHWKY, MOJICKYJISIPHYIO (U3HUKY, DJICKTPOAMHAMHUKY, KBAHTOBYIO
(U3UKY U AIIEMEHTHI aCTPO(PU3UKY;

e(popMupoBaHHEe yMEHUN TNPUMEHATh TEOPETUYCCKUE 3HAHWUS ISl OOBSICHCHHS
(u3HUECKUX SIBICHUH B PUPOJIE U TS IPUHATHS PAKTHICCKUX PEIICHUN B TOBCETHEBHOM
KU3HU;



®0OCBOCHHE CIIOCOOOB DEIICHUS Pa3IWYHBIX 3aJad C SBHO 3aJlaHHON (DH3UYECKOi
MOJICINIBbIO, 3a/1a4, MOJPa3yMEBAIOIINX CAMOCTOSTEIBHOE CO3MaHue (PU3NUECKONW MOJIEIH,
aJICKBaTHOW yCJIOBHSM 3a/1a4U;

eIIOHUMaHNEe QU3NYECKUX OCHOB W MPHUHIIUIIOB JEHCTBUS TEXHUYCCKUX YCTPONCTB U
TEXHOJOTHYECKUX TPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPEY;

®OBJIQJICHHE METOaMH CAMOCTOSITEIIbHOTO TUTAHUPOBAHUS U MPOBEACHUS (PU3NISCKUX
AKCIIEPUMEHTOB, aHAJIN3a W MHTEepPIpETaruu HHPOpMaIlHH, ONPEACIICHUS JOCTOBEPHOCTH
MOJIYYCHHOT'O Pe3yNIbTaTa;

®CO3/IaHME YCIOBUH IS Pa3BUTHSA YMEHUH TPOEKTHO-HCCIIEIOBATEIBCKOM,
TBOPYECKOU JEATEITHHOCTH.

Ha u3yuenue pusuku (6a30Bblii ypOBEHB) HA YPOBHE CpeIHEr0 001Iero 00pa3oBaHuUs
orBoautcs 68 wacos: B 10 kimacce — 34 yaca (1 gyac B Hexemo), B 11 kimacce — 34 yaca (1 gac
B HEJICIIO).

COIAEPKAHUE OBYUYEHUASA

10 KIIACC

Pasznen 1. ®u3uka u MeToAbl HAYYHOT0 TO3HAHMS

®dusuKa — Hayka o npupojie. Haydnbie METObI TO3HAHUS OKPYXKaroiero Mmupa. Poib
AKCTIEPUMEHTA U TEOPHUH B MIPOIIECCE TTO3HAHUS MTPUPOIBI. DKCIIEPUMEHT B (hU3UKE.

MopaenupoBanue (PU3NUECKUX SBJICHUW U TMpoleccoB. HaydHble THMIOTE3BI.
dusnyeckre 3aKOHbI U TEOpHH. [ paHUIIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpuHITHTT
COOTBETCTBUSI.

Pons u MecTo ¢u3uku B popMHUpPOBAaHMU COBPEMEHHON HAy4YHOW KapTHHBI MUpa, B
MPAKTUYECKON JESITETbHOCTH JIFOIEH.

Jlemoncmpayuu

AHasnorossie ¥ IU(PPOBLIC U3MEPUTEIIBHBIC TPUOOPHI, KOMIILIOTEPHBIC JTATIYNKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe BrkeHUE. OTHOCUTEIBHOCTh MEXaHUUYECKOTo ABMkeHHs. Cucrema
orcuéra. TpaeKkTopus.

[lepemenienne, cKOpocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTh) M YCKOPEHHUE
MaTepuagIbHON TOYKH, UX IPOCKIIMHA HA OCU CUCTEMBI KoopAuHAT. ClI0KEeHHE NTepeMeICHUI
U CJIO)KEHHUE CKOPOCTEM.

PaBHOMepHOE W  paBHOYCKOPEHHOE MpsIMOJIMHEiHOe  JBWKeHue. [ 'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTHU, YCKOPEHUsS, MyTH U TMEPEMEIICHHUS] MaTepUalbHOU
TOYKHU OT BPEMEHHU.

CBoOoaHoe nageHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuueitnoe nBukeHue. J[BH)KEHHME MAaTEpHATbHONW TOYKH IO OKPYKHOCTH C
MIOCTOSIHHOM TI0 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEMHasA cKOopocTh. [lepron u
yacTota oOpanieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHnyeckne yCTpOWCTBA M MNPAKTUYECKOE NPUMEHEHHE: CIHUJIOMETp, IBHKECHUE
CHapsJI0B, LICTIHBIE U PEMEHHBIE NIEPENAYU.

Jlemoncmpayuu



Mogenp cucTeMbl OTCYETA, WUIIOCTPAIUMS KHUHEMATHYECKUX XapaKTEPUCTUK
JBHOKEHUS.

[IpeoOpazoBanue NBUKEHUM C UCTIOIB30BAaHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGmionenue nBrkeHuss Tena, OpOIIEHHOTO TOA YIJIOM K TOPHU30HTY H
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

HanpaneHnne ckopocTy Ipu ABUKEHUHU 1O OKPYKHOCTH.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi

N3ydeHnne HepaBHOMEPHOTO IBUKEHHUS C €TI0 ONPEICTICHUSI MTHOBEHHOM CKOPOCTH.

UccnenoBanne COOTHOIIEHHUS MEXAY MYTAMH, MPOWJECHHBIMH TEIOM  3a
MOCJIEIOBATEIILHBIE PABHBIE MPOMEXKYTKH BPEMEHU MPU PABHOYCKOPEHHOM JBHXKEHUH C
Ha4yaJbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3ydenune nBUXKEHHS 1IapuKa B BA3KOUM )KUJKOCTH.

N3yuenne nBuxeHus Tena, OpOIIeHHOTr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Tpuaumn otHocutTenbHOCTH ['anmuned. Ilepeii 3akoH HperoToHa. MHepumanbHbIE
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cuil. Bropoit 3akon HbrotoHa s
MarepuaibHOM TOUKH. TpeTuii 3akoH HploTOHA 11711 MaTepUalbHBIX TOUYEK.

3akoH BceMupHOro TaroteHus. Cuna tsokectu. [lepBasg kocMu4eckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunbl TpeHus (mokosi, CKOIbXKeHus, kaueHus). Cumna tpenusi. Cyxoe TpeHHeE.
Cuiia TpeHUsI CKOJBKEHUS H cwia TpeHus Tmokos. Koaddumument tpenus. Cuna
COIPOTUBIICHUS MIPU JBUKECHUHU TEJA B )KUJIKOCTH UJIU rase.

[TocTtynaTenpHOE M BpamaTeabHOE ABMIKEHUE a0COIFOTHO TBEPIOTO TEa.

MoOMEHT cuiibl OTHOCUTEIBHO OCH BpamieHud. [liedo cuiibl. YCIIOBUA paBHOBECHS
TBEPIIOTO TENA.

TexHu4YecKkne yCTPOMCTBA M MPAKTUUECKOE NMPUMEHEHHWE: MOAIIUITHUKU, JTBUKECHHUE
VUCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBneHne nHEepIUH.

CpaBHEeHHE MacC B3aMMO/ICHCTBYIOIINUX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeECHS TBEPIOTro Tena. Buasl paBHOBECHS.

Yuyenuueckuii sxcnepumenm, iabopamoprsie pabomol

N3yuenne nBuxeHus OpycKa 1Mo HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIMX B IPYKUHE U PE3UNHOBOM
obpa3iie, oT uX aepopMaIuu.

HccnenoBanue yciioBui paBHOBECHS TBEPAOTO TeJa, UMEIOIIETO OCh BPALLICHHUS.



Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynbc MaTepuanbHOW TOYKM (TeNa), CUCTEMbl MaTe€pUalbHBIX TOYEK. MMmysbc
CUJIbI U U3MEHEHHUE UMITYJIbCA TeNA. 3aKOH COXPaHEHHUsI UMITyJIbCca. PEaKTUBHOE BUKEHUE.

PaGora cuiibl. MOIIHOCTD CUJIBIL.

Kunernueckas sneprust MaTepraibHOM TOUKU. Teopema 00 ”3BMEHEHUH KUHETUYECKOU
JHEPIUHU.

[lotenuuanbuass sHeprus. [loTeHuuanbHas BSHeprus ynopyro aeQopMUpPOBaHHOU
npyxuHsbl. [loTeHUnanbHas SHEPrus Teaa BOJIU3U NOBEPXHOCTH 3EeMIIH.

[loTeHuanbHble U HEMOTEHIMATbHBIE CUIIbL. CBsI3b pabOThl HEMOTEHIIMAIBHBIX CHII C
M3MEHEHHEM MEXAHMYECKOM JSHEPrMU CUCTEMBI Tell. 3aKOH COXPAHECHMSI MEXAHUYECKOU
JHEPIUHU.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpOWCTBA U IPAKTUYECKOE IPUMEHEHHME: BOJIOMET, KOIED,
NPYKUHHBIA HCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

[lepexoa MOTEHIMATBLHON SHEPTUHN B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yyenue aOCONIOTHO HEYNPYroro yjaapa ¢ MOMOIIbIO JIBYX OJMHAKOBBIX HHUTSIHBIX
MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIbI C U3MEHEHHEM MEXaHWYECKOM SHEpruu Tejia Ha
[IPUMEpPE PACTSKEHUS PE3UHOBOIO KIYTa.

Paznen 3. ModsiekyasipHasi pu3uKa ¥ TEPMOJMHAMMKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJSIPHO-KMHETUYECKOW TEOPHUHM U UX OIBITHOE
obocHoBanme. bpoyHoBckoe gBwxkenuwe. Juddysmsa. Xapaktep JIBWKECHHS |
B3aUMOJICHCTBHS YaCTHI] BellecTBA. Mo/Ie/In CTPOEHUS Ta30B, KUIKOCTENU U TBEPABIX TEN U
00BsSICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE ATHUX Mojelieid. Macca u pa3sMepbl MOJICKYI.
KonmuectBo BeniecTBa. Iloctossnaas ABorapo.

TernmoBoe paBHoBecue. Temneparypa u €€ uzmepenue. lkana temneparyp Llenscus.

Mogens wuneanpHoro raza. (OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KUHETHYECKOMN
TEOPUHU HUJCANTBHOTO raza. AOCONIOTHAS TeMIlepaTypa Kak Mepa CpeHel KHHETUYEeCKOH
SHEPrMU TEIUIOBOrO ABWKEHUS 4dacTul rasa. [llkama temnepatyp KensBunHa. ['a3oBbie
3aKkoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akon [lanbrona. WM3ompoieccel B
UJICATPHOM Ta3€ C MOCTOSTHHBIM KOJIMYECTBOM BelIecTBa. | paduyeckoe mpencTaBlICHHE
M30IPOIIECCOB: U30TEpPMa, U30X0pa, n3o0bapa.

TexHuueckue ycTpoilcTBa U MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OneITHI, JOKa3bIBAIONINE TUCKPETHOE CTPOCHHE BEIIECTBa, (GoTorpaduu MoJeKys
OPraHUYECKUX COCTMHCHU M.

OmnbIThl 10 T Py3Un KUJKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBUYKCHHUS.

Mogens onbita ITepHa.

OnbIThI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYIISIPHOTO B3aUMOJCUCTBHS.



Mojenb, WILTIOCTPUPYIOLIAs IPUPOAY JABICHHS ra3a HA CTEHKH COCY/IA.

OnbITHI, UIUTIOCTPUPYIOIIUE YPABHEHUE COCTOSHUS UICATBHOIO ra3a, U30MPOIECCHI.

Yuenuueckuii sxcnepumenm, nrabopamophsie pabomol

Omnpenenenue Macchl Bo3AyXa B KJIACCHOM KOMHATE€ Ha OCHOBE M3MEpPEHHM 00BhEMa
KOMHATBHI, JABJICHUSI U TEMIIEPATYPHI BO3AyXa B HEM.

UccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSHUS pa3peKEHHOTO rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepMoauHamuyeckas cucteMa. BHYTpEeHHsS S3HEPTUsA TEPMOAMHAMUYECKON CUCTEMBI
u cnocobsl €€ usMenenus. KomumyecTBo TemnoTel W padbora. BHyTpeHHsst s>Heprus
OJIHOATOMHOI'0 MJI€aJIbHOIO ra3a. Buasl Temonepenayuun: TemIONPOBOAHOCTb, KOHBEKIIU,
U3JIydYeHHE. YJenbHas  TEIUIOEMKOCTh  BemlecTBa. KoNIMYECTBO  TEIUIOTHI  MpPH
TEIIonepe1aye.

[Tonsitue 06 amuabatHoM mporecce. [lepBoiii 3ak0oH TepMoauHAMUKU. [IprumeHeHue
NEepPBOTO 3aKOHA TEPMOJAMHAMUKH K U3ompoiieccaM. ['paduueckas nHTEpnpeTaus padboTs
rasa.

Bropoii 3akon TepmonuHamuki. HeoOpaTuMoCTh MPOIIECCOB B IPUPO/IL.

TennoBeie Mamuubl. [IpuHIUNB AEHCTBHS TEIUIOBBIX MamiuH. [IpeoOpazoBaHus
SHEPIruM B TEIUIOBBIX MaimnHaX. KoapUIUEHT MOIe3HOro NeUCTBUS TEIJIOBOM MaIlWHBI.
[ukn Kapuo u ero kodpGuIMEHT MOJIe3HOTO IEHCTBHS. DKOJOTHYECKUE MPOoOIeMbl
TEIJIOPHEPTETUKHU.

TexHuueckne ycTpoilCTBa M MPAKTHUYECKOE MPUMEHEHHE: IBUTATENIb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIHOHED.

Jlemoncmpayuu

W3menenne BHyTpEHHEW SHEPrUU Teja MPU COBEPIICHUU PabOThI: BBUIET MPOOKHU U3
OYTBUIKH TIOJT IEWCTBUEM CKAaTOTO BO3/lyXa, HarpeBaHue 3(upa B JaTYHHOU TpyOKe IMyTEM
TpeHus (BUI€OIEMOHCTPALIMS).

N3meHeHne BHYTpEHHEN SHEPTHUH (TeMIIEpaTyphl) TeNa MPH TEIIONEepeaaye.

OnpIT 0 aabaTHOMY PaCIIUPEHUIO BO3/TyXa (OIBIT C BO3IYIITHBIM OTHUBOM).

Mopenu mnapoBoii TypOWHBI, ABUTaTelsi BHYTPEHHETO CrOpaHUs, PEaKTUBHOTO
JBUTATETIS.

Yuenuueckuii sxcnepumenm, iabopamoprsie pabomol

N3Mmepenne yaenbHON TEIIOEMKOCTH.

Tema 3. Acpecammuvie cocmoanun eeujecmea. Pazoevie nepexoovl

[TapooOpazoBanne u koHmeHcanus. Mcmapenue u KureHue. AOCONIOTHAs U
OTHOCUTEJNIbHAs  BJAXHOCTh BO3AyXa. HacelmieHHbli map. YaenpHas — TEmoTa
napooOpa3oBaHusl. 3aBUCHMOCTh TEMIIEPATypPhl KUTICHUS OT JTaBJICHHUS.

Teépmoe Ttemo. Kpucrammuueckne u amopdHbie Tena. AHHM30TPONHS CBOWCTB
kpuctamoB. Kunkue kpuctamibl. CoBpemMeHHble Marepuanbl. [lnaBneHue wu
KpUCTaIM3aIus. Y AelbHas TerioTa rmiasieHus. CyomuManms.

VYpaBHeHHE TENJI0BOro OanaHca.

TexHnueckne yCTpOWCTBA M MPAKTHYECKOE NPUMEHEHUE: TUTPOMETP U IICUXPOMETP,
KaJOPUMETP, TEXHOJOTUM TIOJYYECHHS COBPEMEHHBIX MATEpPUATIOB, B TOM YHCIIE
HAaHOMAaTEPUAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIILIEHHBIX MaPOB.

Kurnienune npy noHM>KEHHOM J1aBJICHUM.



Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

HaGmronenre HarpeBaHus U MJIaBICHUS KPUCTAIUTMYECKOTO BEIIESCTBA.
JleMOHCTpanus KPUCTAILIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

N3mepeHne OTHOCHTENLHOHN BIAQKHOCTH BO3/IyXa.

Paznen 4. JiaekTpoauHaMuKa

Tema 1. Inekmpocmamuxa

OneKkTpu3auus Teia. OIEKTpUYeCKHid 3apsan. J(Ba BuAa SIEKTPUUYECKHX 3apsIOB.
[IpoBOAHUKH, IHUAJIEKTPUKUA W TMOJYNPOBOJHHUKU. 3aKOH COXPAHEHUS IIIEKTPUUYECKOTO
3apsaa.

BzanmopeiictBue 3apsnoB. 3akoH Kymona. ToueyHbll 3l€KTpUUYECKUN  3apsi.
Onekrpuueckoe noje. HanpsmEHHOCTh anekTpuyeckoro nojs. IIpuHuun cynepno3uuuu
ANEKTPUUYECKUX MOJEH. JIMHNM HANPS)KEHHOCTH 3JIEKTPUYECKOTO TTOJS.

PabGora cun snekrpocrarnueckoro mnoss. [lotenmuan. Pa3HOCTh NOTEHIMANIOB.
[IpoBOAHMKM © JUPJEKTPUKU B  DIIEKTPOCTATHUECKOM Tose. Jludnekrpuueckas
IPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTtop. DIeKTpoEMKOCTD MIIOCKOTO KOHJIEHCATOpa. DHEPrus
3apsHKEHHOT0 KOHJIEHCATOPAa.

TexHnueckne ycTpoilcTBa U MPAKTUYECKOE TPUMEHEHHE: IIEKTPOCKOI, JIEKTPOMETP,

ANIEKTpOCTAaTUYECKass  3aluTa,  3a3eMJICHHE  AJIEKTPOIPHOOPOB, KOHJIEHCATOp,
KOMUPOBAJIBHBIN armnapar, CTPyWUHbBIA IPUHTED.
Jlemoncmpayuu

YCTpOMCTBO M MPUHLIMUIT IEUCTBUS DIEKTPOMETPA.

B3anmopelicTBue Ha’IEKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE T0JIE 3apsIKEHHBIX TEJL.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaThyecKas 3aiuTa.

JIMPNEKTPUKH B AJIEKTPOCTATUYECKOM IIOJIE.

3aBUCHMOCTh D3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOWAAu IUJIACTHH,
PacCTOSIHUA MEXIY HUMH U AUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomsl

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannstii Inekmpudeckuit mok. Toxu é paznuuHnwvix cpeoax

DNEeKTpUUECKUN TOK. YCJOBHUS CYIIECTBOBAHUS AJIEKTPUUYECKOro ToKa. McTouHuku
toka. Cuna Toka. [TocTosIHHBIN TOK.

Hanpsixenne. 3akon OMa J171s1 ydacTKa LEMH.

DNEKTpUYECKOE  COMPOTHBJIEHUE.  YJEJIbHOE  CONPOTHUBICHUE  BEIIECTBA.
[TocnenoBaTenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCTMHEHNE MPOBOIHUKOB.

PaGota snexrpudeckoro toka. 3akoH [[xoyms—Jlenma. MOIHOCTE 3EKTPUUECKOTO
TOKa.

DIIEKTPOABWIKYIIAS CUJIa U BHYTPEHHEE COMMPOTUBIICHUE NCTOYHHUKA TOKA. 3akoH Oma
JUTS1 IOJTHOU (3aMKHYTOM) 3yieKTpudeckoi nenu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAsT TPOBOAMMOCTH TBEPIBIX METAJUIOB. 3aBUCHMOCTH CONPOTHBIICHHUS
METAJIOB OT TemIiepatypbl. CBEpXIIPOBOANMOCTD.



DJIEKTpUYECKU TOK B BaKyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[HonynpoBoguuku. COOCTBEHHass W MpPUMECHas MPOBOJAUMOCTH MOJYHIPOBOIHUKOB.
CaoiicTBa p—n-nepexoza. IloaynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUH TOK B PAacTBOpPAx M PACIUIABAX AJIEKTPOJMTOB. DIIEKTPOJUTHYECKAS
JIUCCOLMAIUSL. DIEKTPOJIN3.

OneKkTpuueckuid TOK B raszax. CamMoCTOATENbHBIA M HECAMOCTOSITENBHBIN pa3psl.
Monnus. I1na3zma.

TexHuueckne yCTpONCTBA M INPAKTUYECKOE NMPUMEHEHUE: aMIIEPMETP, BOJBTMETP,
peocTar, UCTOYHHKM TOKa, 3JEKTPOHArpeBaTelIbHbIE MPUOOPHI, AIEKTPOOCBETUTEIbHBIC
puOOPHI, TEPMOMETP COMPOTUBIIEHUS, BAKYYMHBIN AHOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
NOJIYITIPOBOAHUKOBBIN TUOJ, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HaIpSKEHUS.

3aBUCHMOCTh CONPOTHUBIICHUS LWIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI, TUIOIIAIN
NOTNIEPEYHOr0 CEUEHUS U MaTepuaa.

CmemaHHOE COEAMHEHNE TPOBOAHUKOB.

[IpsmMoe  uW3MepeHHe  DIIEKTPOABMXKYIIEH  cuibl.  KopoTkoe — 3ambIKaHHe
rajbBaHUYECKOT0O JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHMOCTD COMPOTUBIICHUSI METAIUIOB OT TEMIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psia M IpOBOJAUMOCTb BO3yXa.

ODHOCTOPOHHSSI IPOBOJIUMOCTD THO/A.

Yuenuueckuii sxcnepumenm, nabopamoprusie pabomol

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue HSIIEKTPOIBHXKYIIEH CHUJIbI HCTOYHUKA TOKA W €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

Ha6monenue snekTpoiusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢puzuku 6a3oBoro ypoBHs B 10 Kimacce OoCyIIECTBISETCS C YyUETOM
CoJlepKaTeNbHBIX MEXIPEAMETHBIX CBSI3€l ¢ KypcaMHW MaTeMaTHUKH, OMOJIOTHHU, XHUMUH,
reorpaduu ¥ TEXHOJOTHH.

Mesicnpeomemnvie nonsimusi, CBI3aHHbIE C U3YYEHUEM METOJ0B HAYYHOTO MMO3HAHUS:
SBJICHHUE, HAYYHBIN (PakT, TUroTe3a, (u3ndeckas BeJIMYMHA, 3aKOH, TEOpHs, HAOIIOICHHE,
DKCIEPUMEHT, MOACIMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuka: pelleHHe CUCTEMbl ypaBHEHM, NWHEHHas (yHKOMs, mapadona,
runepOosia, X rpauku U CBOWCTBA, TPUTOHOMETPUUYECKHE (PYHKIIMU: CUHYC, KOCUHYC,
TAHI'€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPBI U UX ITPOCKIIUH
Ha OCU KOOPJAMHAT, CJIOKEHHUE BEKTOPOB.

Buonoeua: wmexaHWM4ecKkoe [BIWKEHHE B JKHUBOW mpupoae, AuPpdy3us, ocmoc,
TETUIOOOMEH JKHMBBIX OPraHu3MOB (BUJIBI TEIUIONEPEadd, TEIJIOBOE pPaBHOBECHE),
ANIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: NHUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJ, MOJIb
BEIIIECTBA, MOJIIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPJIBIX TEJN, XKUJIKOCTEW W Ta30B,
AJIEKTPUYECKUE CBOMCTBA METAJIIIOB, AJIEKTPOJIUTUYECKAS TUCCOIMALINS, TaTbBAHUKA.

l'eocpaghus: BNaxXHOCTh BO3]1yXa, BETPbI, 0ApOMETP, TEPMOMETP.



Texnonoeus: npeoOpa3oBaHUE ABMKEHUN C HCIOIB30BAHUEM MEXAHU3MOB, YUET
TPEHUS B TEXHUKE, MOAIIUITHUKY, UCIIOJIb30BAHUE 3aKOHA COXPAHEHUS UMITYJIbCA B TEXHUKE
(pakera, BOOOMET M JApYyTue), ABUTATENIb BHYTPEHHErO CrOpaHMs, MapoBas TypOHHA,
OBITOBOM  XOJIOAWJIBHHMK, KOHAMIIMOHEP, TEXHOJOIMH IOJYYEHUS COBPEMEHHBIX
MaTepualioB, B TOM YHWCJIE HAHOMATEpUAJIOB, U HAHOTEXHOJOTHH, DJIEKTPOCTaTHYECKas
3alluTa, 3a3€MJICHUE AIEKTPONPUOOPOB, KCEpOKC, CTPYHHBIN [IPUHTED,
AIIEKTpOHArpeBaTelibHble TPUOOPHI, HIEKTPOOCBETUTENbHBIE TPUOOPHI, FAIbBAHUKA.

11 KIIACC

Paznen 4. JiaekTpoguHaMuKa

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAs UHOYKYUA

[ToctosiHHBIE MarHUThI. B3auMo1eiicTBHE TOCTOSIHHBIX MAarHuTOB. MarHuTHoe MoJe.
Bekrop marmutHOM uWHAyKUuH. [IpyHOMI Cynepno3vuuuv MAarHUTHBIX ToJjiek. JIlnHuum
MarHMTHOM WHAYKIMHU. KapTuHa JWHUIA MArHUTHOW WHAYKIUHM TIOJS TMOCTOSHHBIX
MAarHHUTOB.

MarauTHoe 1oJjie IPOBOAHKKA ¢ TOKOM. KapThHa TMHUM UHAYKIIMK MarHUTHOTO TOJIs
JUTMHHOTO TPSMOTO MPOBOAHMKA M 3aMKHYTOTO KOJBIIEBOIO IMPOBOJIHUKA, KATYIIKH C
TokoM. OnbIT DpcTena. BzaumoaelicTBue nNpoBOIHUKOB C TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ mMoayiab W HampaBieHUE. [[BH)KeHHE 3apsKEHHOM YacTULbI B
OJIHOPOJTHOM MarHuTHOM noJie. Pabora cuisl Jlopenna.

SIBiieHME BIEKTPOMArHUTHOW HMHAYKUMU. [IOTOK BekTOpa MarHMTHOM WHAYKLHH.
DNEeKTpOABWKYIIAsl CUJIa MHIYKIMU. 3aKOH 3JE€KTPOMarHuTHON nHayKunu dapanes.

BuxpeBoe snekTpuueckoe mnoje. IeKTPOABUKYIIAs CUjla UHAYKIWH B POBOJHUKE,
JIBHXKYIIEMCS [IOCTYNATEIbHO B OJTHOPOJJHOM MarHUTHOM ITOJIE.

[TpaBuiio Jlenna.

NHayKTUBHOCTD. fIBI€HNE CAMOUHIYKIIMU. DIEKTPOABIKYIIAsl CUJIa CAMOUHIYKIIUH.

DHeprusi MAarHUTHOTO MOJISL KATYIIKUA C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHHE: MOCTOSHHBIE MAarHWTHI,
AJIEKTPOMArHUTHI, AIEKTPOABUTATENb, YCKOPUTEIN AJIEMEHTAPHBIX YAaCTUL, MHIYKIMOHHAS
I€Yb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MAarHUTHBIM TOJIEM.

JIMHAM MHAYKIIMM MAarHUTHOTO TIOJISL.

B3anmopelictBue 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBre cuiibl JIopeHIa Ha HOHBI AJIEKTPOJINTA.

SIBneHHE 3IEKTPOMArHUTHON UHAYKIIUH.

ITpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOABMXKYILEH CHUJIbI HWMHAYKUAA OT CKOPOCTH HW3MEHEHHUS
MAarHUTHOTO MOTOKA.

SIBiIeHNE CaMOUHIYKIIVH.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi



N3ydeHre MarHuTHOTO MOJISI KATYIIKH C TOKOM.
NccenenoBanne neicTBUS MOCTOSHHOTO MAarHuTa Ha PaMKy C TOKOM.
NccnenoBanue sBIEHUA 2JIEKTPOMAarHUTHOW MHIYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbLE KOJ1€OAHUA

Konebarenbnas cuctema. CBoOOAHBIE MexaHWYecKue KosieOaHud. ['apMoHMUeckue
koneOanus. Ilepuon, vacrora, ammuutyna u ¢dasza xonebanuil. IIpyXUHHBIA MasTHHK.
MaremaTuyeckuii MasiTHUK. YpaBHEHUE TapMOHWYeCcKUX Kkosebanuil. IlpeBpamienue
SHEPIUM NPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarensubiit koHTYp. CBOOOJIHBIE AJICKTPOMArHUTHBIE KOJICOAHUS B HJCATHLHOM
KOJe0aTeIbHOM KOHTYpe. AHAJIOTHS MEXKIYy MEXaHWYECKUMHU U DJIEKTPOMarHUTHBIMU
koneOanusmu. @Popmyna TomcoHa. 3aKOH COXpaHEHHMsS] DJHEPrUd B  HJI€ATHLHOM
KoJe0aTeIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxawimux KojeOaHUsX. BBIHYXJIEHHbBIE MEXaHUYECKUE
KosieOanus. Pezonanc. BeiHy»XIeHHbBIE 2IEKTPOMAarHuTHBIE KOJIeOaHMUs.

ITepemennblii Tok. CHHYCOUAAIbHBIA MEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO
TOKAa. AMIUIMTYJTHOE U JACHUCTBYIOIIEEC 3HAUCHUE CUIIbI TOKA U HAMPSIKEHUS.

Tpancdhopmarop. [IpousBoacTBO, Nepeaaya U MOTPEOICHUE AIEKTPUUECKON YHEPTHUH.
DKOJIOTUYECKHE PUCKHU TPU MPOU3BOJACTBE AIECKTpPOdHEPTruu. KynbTypa HCMHOJIb30BaHUS
AIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HHU.

TexHuueckne yCTpONCTBA M NPAKTUYECKOE NPHUMEHEHHUE: DJIEKTPUYECKUU 3BOHOK,
reHepaTop MEPEMEHHOT0 TOKA, TUHUU 3JEKTPOIEpeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB  KOJeOATeNbHOM  CUCTEMbl  (MPYXKUHHBIA  WIU
MaTeMaTUYECKUN MasiTHUK).

HaGmoneHne 3aTyxaronmx KojneoaHui.

HccnenoBanne CBOMCTB BBIHYKJIEHHBIX KOJICOaHUH.

Ha6monenue peonanca.

CB0OOHBIEC JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuorpaMMbsl  (3aBUCUMOCTH  CUJIBI TOKAa M HANpPSKEHUS OT BPEMEHM) JId
AIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHC 11pu nmociienoBaTEIbHOM COEIMHEHUN PE3UCTOPA, KATYIIKU WHIYKTUBHOCTHU
Y KOHJAEHCATOpA.

Mojenb TUHUM 3IEKTPOIIEpEaaUH.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

HccnenoBanne 3aBUCMMOCTH NEPUOAA MaJlbIX KOJeOaHUM rpy3a Ha HUTU OT JJIMHBI
HUTH U MacChl Ipy3a.

HccnenoBanne nepeMEHHOrO0 TOKAa B LEMH M3 IMOCIEIOBATEIBHO COCIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHblE 80SIHbL

Mexannyeckue  BOJIHBL, ycloBusi — pacmpoctpaHenus. llepmon.  CkopocTh
pacrpocTpaHeHus U AJIMHa BoJHbI. [lonepeunbie u npoosbHbie BOIHBL. MHTepdepenius u
nudpakus MEXaHUYECKUX BOJIH.

3Byk. CxopocThb 3ByKa. ' poMKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.



DJIEKTPOMAarHUTHBIE BOJHBI. YCJIOBUS M3JIYYEHHS DIIEKTPOMATHUTHBIX BOJIH.
B3aumnuass opueHrtauus BekTopoB E, B, V B anexkrpomarnutHoil BonHe. CBolcTBa
AJIEKTPOMArHUTHBIX BOJH: OTpPaXE€HHE, TMpeloMJICHUEe, MoJspu3anus, Audpakius,
unrepdepennusi. CKOpoCTh MEKTPOMATHUTHBIX BOJIH.

[IIxkana 31eKTPOMAarHUTHBIX BOJIH. [I[pMeHEeHNE AEKTPOMATrHUTHBIX BOJIH B TEXHUKE
U OBITY.

[TpuHIMIIBI paIHOCBA3U U TeleBUACHU. Pagnonokanus.

DIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEBI.

TexHuueckue  yYCTpOWCTBA M MOPAKTHUUYECKOE  MPUMEHEHHUE:  MY3bIKAJIbHBIE
WHCTPYMEHTHI, VYJIbTPa3BYKOBas JMArHOCTUKAa B TEXHUKE W MEIULMHE, panap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Koneobmomieecs Teno Kak MCTOUYHUK 3BYKA.

HaGmonenne orpakeHus ¥ MpesioMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenue naTepdepenHiinu u 1upakiiui MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne cBS3W IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOM W YacCTOTOM
KoJeOaHui.

UccnenoBanne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, MPEIOMIICHHUE,
noJisipusanusi, tudpakius, nHTepdepeHns.

Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. lIpsimMonnHeitHOE pacnpoCTpaHEHHE CBETa B OJHOPOJHOM
cpene. Jlyu ceera. ToueuHbIli HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTpakeHus cBeta. [loctpoenne n3o0paxkeHuil B IIIOCKOM
3epKae.

[Ipenomnenue cBeta. 3akoHBI TpENOMIICHUS CBeTa. AOCOJIOTHBIM IMOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHEe oTpaxkeHue. [IpenenbHblil yroyl HOJIHOTO BHYTPEHHETO
OTpa’KEHUS.

Hucnepcust ceeta. ClnoxHBIM cocTaB Oenoro ceera. L[Ber.

Cobuparomue 1 pacceuBaroniue JTUH3bI. ToHKass nuH3a. DOKYyCHOE PACCTOSHUE U
ONTHUYECKass cujaa TOHKOM nuH3bL. [locTpoeHne W300pakeHW B COOMpAIONINX U
pacceuBarouX JuH3ax. PopMyra TOHKOU JUH3BL. Y BEJIMUECHUE, JaBAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONITHKH.

BonnoBas ontuka. HuTepdepennus ceta. KorepeHTHbIE HCTOYHHKHU. Y CIOBUS
HAONIOICHUST MAaKCHMYMOB U MHHHUMYMOB B HWHTEP(GEPEHIIMOHHOW KapTUHE OT JBYX
cuH(pa3HBIX KOTEPEHTHBIX HUCTOYHHUKOB.

Hudpaknus ceera. [QudpakumonHas pemérka. YcaoBue HAOMIONCHUS TIaBHBIX
MaKCUMYMOB TP TaJICHUH MOHOXPOMATHYECKOTO CBETa Ha AUPPAKITMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHuueckue yCcTpoilCTBAa U MPAKTUYECKOE MPUMEHEHUE: OUYKH, Jyna, ¢poToanmnapar,
MPOCKIMOHHBIA amnmnapaTt, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS OMNTHKA, NU(PPaKIMOHHAS
peleTKa, MoJIApoOus.

Jlemoncmpayuu

[IpssmonHEHOE pacIpPOCTPAHEHHE, OTPAKEHUE U MpeSIOMIICHUE cBeTa. ONTUYECKUE
pUOOPHI.



[loniHOE BHYyTpeHHEE OTpakeHre. Mojenb CBETOBOA.
HccnenoBanuie cBOMCTB M300paKeHUI B JIMH3AX.
Monenu MUKPOCKOIIa, TEJIECKOIA.

HaGmonenue untepdepeHunn cBera.

HaGmonenue nudpakuum cBera.

HaGmronenue nucnepcuu cBera.

[lony4yenue cekTpa ¢ MOMOIIbIO IPU3MBI.
[lony4yenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKU.
Habmonenue noisipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol
N3mepenue nokaszaTesns NpejoMIICHUs CTEKIIa.
UccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.
HaGmonenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI CrIeNMAJIBHON TEOPUU OTHOCUTEIBHOCTH

['paHuIBl TPUMEHUMOCTH KJIaCCHUUECKOM MeXaHuKu. [locTyaTel crieninanabHOM TEOPUH
OTHOCHUTEJIbHOCTH: WHBApPHUAHTHOCTh MOJYJISl CKOPOCTH CBETa B BaKyyme, MPUHIIUI
OTHOCHUTEJIbHOCTU DUHIIITEITHA.

OTHOCUTENTBEHOCTh OJJHOBPEMEHHOCTU. 3aMeIJIEHUE BPEMEHU U COKpAIEHUE JJIHHBI.

DHeprus U UMNYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13b MacChl C PHEPTHEN U UMITYJIBCOM PEIIITUBUCTCKON YaCTUIbl. DHEPTHS MOKOSI.

Pa3nen 7. KBanToBas pusuka

Tema 1. dnemenmul KBAHM OGO ONMUKU

®oronsl. Popmyna [lnanka cBs3u sHepruu (HOTOHA C €ro YacTOTOM. DHEprus u
UMITYJIbC (DOTOHA.

OtkpeiTie u wuccinenoBanue ¢orordpdexra. Ombitel A. I'. CromeroBa. 3aKoHBI
dororddexra. VYpaHenwe OuHmTeiHa I doTodddekra. «KpacHas TpaHuIa»
doTorddexra.

JlaBiienue ceera. Onbitel I1. H. JIeOGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue ycTpOHUCTBA U MPAKTHUECKOE MMPUMEHEHHe: (PoTodIeMeHT, (OTOIaTIHK,
coJHe4YHasi OaTapes, CBETOIHO/I.

Jlemoncmpayuu

dotor(dekT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHENTHETO (hoToddekra.

Ceeroguo.

Conneynas Oartapesi.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -uactuil. [Inanerapuas
Mozenb aroMa. [loctynatel bopa. M3nydenue u nornomnieHue GOTOHOB IIPH MEPEX0Ie aTOMa
C OJHOTO YPOBHS 3HEPTUM Ha JIpyrou. Bunbl cniektpoB. CHEKTp ypOBHEW 3HEPTHM aTOMa
BOJIOpOA.

BoustHOBBIE cBOMCTBa yacThll. BosHsl ne bpoinsa. KoprnycKysipHO-BOJIHOBOW JyaInu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyUCHHUE.



TexHuyeckue yCTpPOMCTBA M IPAKTUYECKOE MPUMEHEHUE: CIEKTPajIbHbIA aHaju3
(CIeKTPOCKOIT), Ja3ep, KBAHTOBBINA KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaGmionenue nuHedyaThiX CIEKTPOB U3TyUYEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

HaGmtoneHue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI,  JIOKA3bIBAIOIIME  CIIOXKHOCTb  CTpoeHus  siapa.  OTKpbITHE
paanoakTuBHOCTH. OmbIThl Pe3epdopna mo omnpeaeneHuio cocTtaBa paguoaKTUBHOTO
usznyuenus. CpoiictBa anbda-, Oera-, raMMa-u3iydyeHus. BrnusHue paanoakTUBHOCTH Ha
YKUBBIE OPTaHU3MBI.

OTtkpseiTHE TTpOoTOHA U HeWTpoHa. Hykionnas moaens siapa ['eiizenOepra—lBanenko.
3apsn sapa. MaccoBoe uncio siapa. M30Tonsl.

Anbda-pacnan. DNEKTPOHHBIA W TMO3UTPOHHBIM Oera-pacnaj. [‘amma-uznydenue.
3aKOH paAMOAKTUBHOIO pacnaja.

DHeprust CBsi3M HYKJIOHOB B siipe. SnepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakuuu. JleneHue u CUHTE3 s1€Ep.

Anepnsiii peaktop. TepMmosimepHbiii cuHTe3. [IpoOGiaeMbl W MEPCHEKTHBBI SAECPHOM
SHEPIreTUKU. DKOJIOTUYECKUE ACIIEKTHI SIAEPHON SHEPTETUKH.

DneMeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.

MeTtonbl HAOJIIOIEHHS ¥ PETUCTPALIUN AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTagbHbIe B3auMoAeicTBus. EnquHCTBO hrsnveckoil KapTUHBI MUpAa.

TexHuueckue ycTpoHWCTBA U NPAKTUYECKOE MPUMEHEHHE: JO3UMETp, KamMmepa
Buiibcona, siaepHbIil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOLIUX YACTHL.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomul

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Otanbel pa3BUTHS acTpoHOMHUHU. [IpukiagHoe M MHPOBO33PEHUECKOE 3HAYCHHE
aACTPOHOMUH.

Bup 3Bé3nnoro Heba. Co3Be3aus, spKue 3BE3/Ibl, IJIAHETHI, UX BUAUMOE JIBUKEHHUE.

ComnHeunas cucrema.

Connne. ConHeyHas akTUBHOCTb. Mctounuk sHeprun ConHIla U 3BE3M. 3BE3ABI, UX
OCHOBHBIC XapaKTEPUCTUKH. J(Marpamma «CHEKTpajdbHBIM KJIacC — CBETUMOCTHY. 3BE3JIbI
IJIaBHOM MOCJICIOBATEIIHbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTBY» IS 3BE3]] TJIaBHOM
MOCJIeIOBATeILHOCTU. BHyTpeHHee cTpoeHue 3BE37. COBpEeMEHHBIE MPECTABICHUS O
MPOUCXOXKACHUH U dBOJOIMK CoHIIA U 3BE31. DTaIbl )KU3HU 3BE3].

Mueunsiii [Iyts — Hama ["anmaktuka. Ilonoxenue n npuxenue ConHia B ['anakTuke.
Turnbl ranakTuk. PaguoragakTuKu U KBazapbl. YEpHBIEC ABIPHI B SApax TaTaKTHK.

Bcenennasi. Pacuupenue Beenennoit. 3akon Xa06ma. Paz6eranue ranaktuk. Teopust
Bosbioro B3peiBa. PenukToBoe n3nydeHue.



Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménubie mpoOaeMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

HaGntonenust HEBOOPYKEHHBIM — TIJ1a30M  C  HCMOJB30BAaHUEM  KOMIIBIOTEPHBIX
MPUJIOKEHUH IS OTNIpEeeICHUs MOJ0KEeHHUsI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHBIE cO3Be3/1usi CEBEpHOro MONYyIIapusi U SIPKUE 3BE3IBI.

HaGmonenus B Teneckon JIyHsl, mianet, Mieunoro Ilytu.

Oo6o0maomee NOBTOPEHUE

Ponp ¢u3uku M acTpOHOMHHM B SKOHOMUYECKOM, TEXHOJOTUUYECKOM, COIMAIBbHON U
ATUYECKOU cdepax NesITEIHPHOCTH 4YeJIOBEKa, pojib U MeCTO (DM3MKU U acCTPOHOMHUU B
COBPEMEHHOW Hay4YyHOU KapTWHE MHUpa, POib (usznueckol Teopuu B (HOPMUPOBAHUU
npeACTaBICHUN 0 PU3MUECKON KapTHHE MUPaA, MECTO (PU3UUECKOM KapTHUHBI MUpa B 00IIIEM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJICTABICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenne kypca pusnuku 0a30Boro ypoBHs B 11 Kitacce OCymIECTBISIETCS C yU4ETOM
COJIEpKaTeIIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMu MaTeMaTHUKH, OWOJOTHH, XUMUH,
reorpaduu ¥ TEXHOJOTHH.

Mesicnpeomemnvle nonsimusi, CBSI3aHHBIE C U3YYEHUEM METO0B HAYYHOTO MMO3HAHUS:
SBJICHUE, HAYYHBIN (haKT, rurnoresa, Gu3ndeckasl BeIMUYMHA, 3aKOH, TEOpHsl, HAOJIIOICHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, MO/JIEIIb, U3BMEPECHUE.

Mamemamuka: peuieHUe CHUCTEMbl ypaBHEHHM, TPUTOHOMETpUYECKHE (DYHKIIMH:
CHUHYC, KOCHUHYC, TaHI'€HC, KOTAaHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIAECTBO,
BEKTOPbl M MX IPOEKIMM HA OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, MPOU3BOJIHbBIC
AIIEMEHTAPHBIX (DYHKIUH, TpU3HAKU MOAOOUS TPEYroJIbHUKOB, OINpEeSCHUE TUIOIATU
TIOCKUX GUTryp U 00bEMA Ter.

bBuonocus: >nekrpudeckue SBICHUS B KUBOW NPUPOJIE, KOJeOaTeNbHbIE NBIKECHUS B
YKUBOM TIPUPOJIC, ONITUYECKHUE SIBIICHUS B )KUBOW MPUPOJE, JCUCTBUE pagrallMd HA KUBbBIC
OpraHu3MBl.

Xumusi: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTaJUIMYECKasi CTPYKTypa TBEPIBIX Tell,
MEXaHU3MbI 00Pa30BaHUs KPUCTATUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: mMarHUTHBIE TONIOCA 3€MIIM, 3aJIeKM MAarHUTHBIX Py, (OTOChEMKa
36MHOU MOBEPXHOCTH, MPEJICKA3aHUE 3€MIIETPSICEHUM.

Texnonocusa: ~ NMHAM  DJIEKTpOIlEpenad, TIEHEpATop  IIEPEMEHHOrO  TOKa,
3JIEKTPOJBUTaTENb, UHAYKIIMOHHAS I1€4b, pajap, PaauONpPUEMHUK, TEJIEBU30p, aHTCHHA,
tenegon, CBU-neub, mMpOEKIMOHHBIN anmapar, BOJOKOHHAsI ONTHKA, COTHEUHas OaTapes.

IINIAHUPYEMBIE PE3VYJBTATBI OCBOEHHUsSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenue yueOHOTO Tipenmera «Pusnka» Ha ypOBHE CPEAHETO 00Iero oopa3oBaHus
(6a30BbIll  YpOBEHb) JOKHO OOECHEYUTh JOCTHKEHUE CIECAYIOMHUX JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTENIbHBIX PE3YIbTATOB.



JIMUHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pE3yAbTaThl OCBOCHUSI ydeOHoro mnpeaMera «Duznka» TOIKHBI
OTpakaTb ~ TOTOBHOCTh M  CIIOCOOHOCTh  OOYYalOIIMXCS  PYKOBOJICTBOBATHCSA
chopMUpOBaHHOW BHYTPEHHEH MO3UIMEN TUYHOCTH, CUCTEMON 1IEHHOCTHBIX OPUEHTAIIHM,
MO3UTUBHBIX BHYTPEHHHUX YOEKIEHHH, COOTBETCTBYIOIIUX TPATUIUOHHBIM IEHHOCTSIM
POCCUHCKOTO OOIIECTBa, PaCIIMPEHUE >XU3HEHHOIO OIbITa W OMbITa JEATCIIbHOCTH B
Mpoliecce peanu3allid OCHOBHBIX HAINpPaBJICHUM BOCIUTATEIIHLHOW JEATEIBHOCTHU, B TOM
YuCJie B YaCTH:

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAXIAAHCKONW TMO3ULMKU OOYYaIOlmerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJICHA POCCUUCKOTO OOIIECTRA;

IPUHSTHE TPaIUIIMOHHBIX 00111eUeTIOBEYECKUX T'YMaHUCTUYECKUX u
JIEMOKPAaTUUECKUX [IEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JI€ATEIbHOCTh B HHTEpECcaX rpa)kJIaHCKOro O0IIEeCTBa,
y4acTBOBATh B CAMOYIPABJIICHUU B 00pa30BaTeIbHON OpraHU3aIliy;

yMEHHE B3aUMOJCHCTBOBATh C COIMAIBHBIMHU MHCTUTYTaMH B COOTBETCTBUU C MX
GYyHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJOHTEPCKOMN JEATEILHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpaKJaHCKOW MICHTUYHOCTH, MATPUOTHU3MA;

LHEHHOCTHOE OTHOUIEHUE K TOCYAapCTBEHHBIM CHMBOJIaM, JOCTHKEHUSIM POCCUNCKHUX
y4€HBIX B 00J1aCTH (PU3UKHU U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO MOBEICHUS;

CIIOCOOHOCTh ~ OILICHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OpUEHTHPYSCh HAa MOpPaJIbHO-HPAaBCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
NESTENbHOCTUA YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOT0 BOCTIMTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYas ACTETUKY HAY4YHOTO TBOPYECTBA,
puUCyIero (Gu3n4ecKoil HayKe;

5) Tpy/10BOr0 BOCIIUTAHUSI:

MHTEpPEC K paznu4HbIM cdepaMm TpodeccHOHATBHOM AESITEIbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (PU3HUKOW M TEXHUKOW, YMEHHE COBEpIIATh OCO3ZHAHHBIA BBHIOOp OymyImiei
npodeccun u peaan30BbIBATH COOCTBEHHBIC KU3HCHHBIC TITAHbL;

TOTOBHOCTBH U CIIOCOOHOCTh K 00Opa30BaHUIO U CaMOOOPa30BaHUIO B 001acTH (HU3UKU
Ha MPOTSKEHUU BCEHl )KU3HH;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH YKOJOTUUYECKON KYJIBTYPHI, OCO3HAHHE TJIOOAIBHOTO XapakTepa
AKOJIOTUYECKUX IPOOIIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JIEUCTBUIM B OKPYKAIOIIEN Cpe/le HA OCHOBE 3HAHUS
LeJIEW YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacuIMpeHue OmbITa AEATENbHOCTA HKOJOTMYECKON HampaBJIECHHOCTH HA OCHOBE
MMEIONIUXCS 3HAaHUM 10 QU3UKE;



7) HIEeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HUECKON HAYKU;

OCO3HAHHME ILIEHHOCTU HAay4YHOW JEATEIbHOCTH, TOTOBHOCTH B MPOLECCE H3YUYEHUS
(pU3HKU OCYIIECTBISATh MPOEKTHYIO M UCCIIEI0BATEIbCKYIO IESITEIbHOCTh UHINBHU1YaIbHO
U B IpymIe.

METAIIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe 1eHCTBHS

ba3oBble JJornueckue NecTBUA:

CaMOCTOSITETILHO (hOPMYJIMPOBATh U AKTyaJIU3UPOBATH MPOOJIEMY, paccMaTpUBaTh €€
BCECTOPOHHE;

OTIPEICIISITh IIEJIN JACATEIbHOCTH, 3a/1aBaTh MapaMeTPhbl U KPUTEPUHU UX JTOCTHIKCHUS,

BBISIBJISATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHMS B pPacCMaTPUBACMBIX (DH3NYCCKUX
SIBJICHUSX;

pa3pabaTbiBaTh IIJIaH pEIICHUS NpoOJIeMbl C Y4ETOM aHalu3a HMMEIOIINXCS
MaTepHAJIbHBIX H HEMaTepHUaAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B ICSATEILHOCTD, OIIEHUBATH COOTBETCTBHUE PE3YIHTATOB LIEIISIM,
OIICHUBATh PUCKU TMOCJIEIACTBUN IEITCIHBHOCTH;

KOOPJIMHUPOBATh W BBIMOJHATH PabOTy B YCIOBUSX PEATbHOT'O, BUPTYAJIBHOTO WU
KOMOHWHHMPOBAHHOTO B3aUMOICHCTBHS;

Pa3BUBATh KPEaTHBHOE MBIIIJIEHUE MPU PEIICHUHN KU3HEHHBIX MPOOIIEM.

ba3oBble ucciaenoBaTe/ibCKue 1eMCTBUA:

BJIAJICTh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMU TTOHATHUAMH U METOJIaMH (PU3UUECKOM
HayKH,

BJIAJICTh HAaBBIKAMH YYEOHO-HCCIICIOBATEIILCKOH M IPOCKTHOW JIESITEIHHOCTH B
obsacTu (PU3MKHU, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEILHOMY ITOMCKY METO/OB
pereHus 3a1a4 GU3NIECKOro CoJIepKaHus, MPUMECHEHHUIO Pa3IMYHBIX METO0B TTO3HAHUS;

BJIAJICTh BUJAMH JEATECILHOCTH TI0 TOJTYUYSHHIO HOBOTO 3HAHMSI, €T0 MHTEPIIPETAIINH,
mpeoOpa3oBaHUI0 W NMPUMEHEHHUIO B PA3NIMYHBIX YUEOHBIX CHUTYaIlUsX, B TOM YHUCJE MPHU
CO371aHUM YUEOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISIBIISITh TPUYMHHO-CIIEACTBEHHBIC CBA3M U aKTyaJM3UPOBATh 3a/1ady, BBIIBUTAThb
rUrnoTe3y €€ penieHusi, HaXOJUTh apTyMEHTHI JUIsl IOKa3aTelIbCTBA CBOMX YTBEPKICHUIA,
3a/1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

aHAM3UPOBATH TOJTYYEHHBIE B XOJE PEIICHUS 3aJa4ll PEe3yNbTaThl, KPUTHYECCKU
OIICHUBATh X JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCIOBHSIX;

CTaBUTh U (DOPMYIHUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIIHLHOMN AEATEIbHOCTH,
B TOM YHCJIE TIPHU U3yYeHUN DU3UKU;

JaBaTh OIICHKY HOBBIM CHUTYAIIHsM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTH 3HAHUS TI0 (U3HKE B MPAKTHUECKYIO 00JIaCTh KU3HEAEATEILHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE UJCH, PEJIaraTh OpUTHHAIBHBIC TTOIXOIBI ¥ PEIICHUS;

CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aThTePHATUBHBIC PEIICHHUS.



Pabora ¢ undgopmanmeii:

BJIAJE€Th HaBbIKAMHU MOJy4Y€HUs HUHGOOpMAUUU (PU3HYECKOIO COACpNKAHUSI U3
MCTOYHUKOB  PAa3HbIX THIOB, CaMOCTOSITEIbHO OCYLIECTBIIATH IIOUCK, AHAJIN3,
CUCTEMATH3alMI0 W MHTEpPHpETAlN0 HMHPOpMALUMU pa3IMYHBIX BHUAOB U  (opm
MIPEACTABIICHNS;

OLICHMBATh JIOCTOBEPHOCTh UH(OpMALIUU;

UCIIOJIb30BaTh CPEACTBa MH(OPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TE€XHOJIOTUH B
pEIIEHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3ALMOHHBIX 337a4 C COOIIOEHUEM
TpeOOBaHUN SPrOHOMUKH, TEXHUKHU OE€30MAaCHOCTH, TUTHUEHBI, pecypcocOepexeHus,
MPaBOBBIX U AITHUECKUX HOPM, HOPM UH(POPMAIIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCThl (DU3UUYECKOTO COJACpPN AHUS B PAJNIMUHBIX (QopMarax C y4y€Tom
Ha3HaueHuss WHGOpPMAIMK U LEJIeBOM ayAUTOPUH, BBIOUpAs ONTUMAJIbHYIO (QopMy
IPEACTABICHUS U BU3yaIu3aluu.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE YYeOHbIE eiiCTBHS:

OCYIIECTBIIATH OOIIICHHE Ha ypOKaX (PU3NKU U BO BHE-YPOUHOU JICSITEIHHOCTH;

pacrio3HaBaTh MPEANOCHUIKH KOHPIMKTHBIX CUTYaIlui U CMSITYaTh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCMOJIb30BAHUEM SI3IKOBBIX
CPEACTB;

MOHUMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW U WHJIUBUIYaJIbHON pabOThI;

BBIOMpATh TEMATUKY U METOAbl COBMECTHBIX IEUCTBUM C YUYETOM OOIIMX UHTEPECOB U
BO3MOKHOCTEW Ka)JOr0 WICHA KOJUIEKTUBA;

OPUHUMATh LEIU COBMECTHOM AESATEIBbHOCTH, OPTaHU30BBIBATH U KOOPAUHUPOBATH
NENUCTBHS MO €€ JOCTHXKEHHUIO: COCTABIIATh IUIAH NEUCTBHI, paclpeNeaTh POJIH C YUETOM
MHEHUHN y4aCTHUKOB, 00CYKJaTh pe3yJIbTaThl COBMECTHOU pabOTHI;

OIICHMBATh Ka4eCTBO CBOEr0 BKJIAJa M KaXJIOTO Y4YaCTHHMKAa KOMaHIbl B OOUIUI
PE3yNbTAT MO pa3paboOTaHHBIM KPUTEPHUSIM;

Ipeaiaratb HOBbIE IPOEKTHI, OLIEHUBATh UAEU C TO3ULIMY HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIIATh MO3UTUBHOE CTPATETMUYECKOE IMOBEICHHE B PA3JIUYHBIX CHUTYalMSX,
MIPOSIBJIATH TBOPUYECTBO U BOOOpaKEHUE, ObITh HHUIIUATUBHBIM.

PeryiasiTuBHbIe YHUBepPCcAJIbHbIE y4eOHbIE 1eHCTBHS

Camoopranusanus:

CaMOCTOSITEIILHO OCYIIECTBIIATH MO3HABATEIBHYIO ACSATEIBHOCTh B 00J1aCTH (GU3UKU U
aACTPOHOMUH, BBISABIISITH IPOOJIEMBI, CTABUTH U (DOPMYITHPOBATH COOCTBEHHBIC 33/1a4H;

CaMOCTOSITEIbHO COCTABJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX 3a/a4, IJIaH
BBITIOJIHEHUS MPAKTUYECKOW pabOThl C YYE€TOM HMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEUN U MPEATIOYTEHHM;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacuupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHHUI;

JienaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATH €r0, OpaTh Ha ce0s OTBETCTBEHHOCTD
3a pelleHHUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO SPYIULIMU B 001acTu (HU3UKH,
MIOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHbBIN U KYJIbTYPHBIN YPOBEHb.



CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

JaBaTh OLICHKY HOBBIM CUTYyAalUsIM, BHOCUTb KOPPEKTUBBI B I€SITENBHOCTD, OLICHUBATh
COOTBETCTBUE PE3YIbTATOB LEIAM;

BJIAJ€Th HAaBbIKAMU I03HABAaTEIbHOU pe(IEKCHH KaK OCO3HAHMS COBEpPLIAEMBIX
JNEUCTBUU U MBICIIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

MCII0JIb30BaTh MPUEMBI pedIECKCUH ISl OLIEHKU CUTYalluH, BEIOOpa BEPHOTO PEILICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIEHHUS 0 UX CHUKEHHUIO;

MIPUHUMATh MOTUBBI U apPTYMEHTHI APYTUX IIPU aHAIU3€ PE3YyJbTaTOB JIEATEIBHOCTH;

MPUHUMATh ce0sl, IOHUMasi CBOU HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apPTYMEHTHI APYTUX IIPU aHAIU3€ PE3YyJIbTaTOB JEATEIBHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYTUX HA OMIHUOKH.

B npouiecce qocTH)EHUs IMUHOCTHBIX PE3YJIbTATOB OCBOEHUS IPOrPaMMBbl IO (hU3HKE
JUIsL YpOBHSL CpeaHero oOmero o0pa3oBaHUs y OOYYarOIIMXCS COBEPUICHCTBYETCS
AMOIIMOHATBHBIN UHTEIJIEKT, IPEANoIaralouii copMUpPOBAHHOCTD:

CaMOCO3HaHMS, BKJIIOYAIOMIETO CIOCOOHOCTh MNOHMMAaTh CBOE 3SMOIMOHAIBHOE
COCTOSIHUE, BUJCTh HANpABICHUS PA3BUTUSI COOCTBEHHOW AMOIIMOHAIBLHON cdepbl, ObITh
YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUs,  BKJIIOYAIOMIETO  CAMOKOHTPOJb, yYMEHUE  IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJCHHE, CIIOCOOHOCTh aJaNTHUPOBATHCS K SMOIMOHAIBHBIM
U3MEHEHMSIM U MPOSIBISATh THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBALIMH, BKIIOYAIOLIEH CTPEMIICHUE K JTOCTHIKEHUIO LIEJIU U YCIEXY,
ONTUMU3M, HHULIUATUBHOCTb, YMEHUE JEUCTBOBATh UCXO U3 CBOUX BO3MOXKHOCTEN;

AMIATHUH, BKIIIOUYAIOUIEH CIOCOOHOCTh MOHUMATh 3MOLMOHATIBHOE COCTOSIHUE APYTHUX,
YUUTBIBATh €r0 IMpPH OCYLIECTBICHUHU OOILIEHUs, CHOCOOHOCTh K COYYBCTBUIO M
COIEPEIKUBAHHUIO;

COLIMATbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTpaUBaThb OTHOIICHUS C
JAPYTUMU JIIOIbMHU, 3a00TUTHCS, TPOSIBIISITh UHTEPEC U Pa3peliaTh KOH(PIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kjacce mpenMeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MpPHUMEpax poidb U MecTo Gu3uku B (HOPMHUPOBAHUU
COBPEMEHHOM HAYYHOU KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKUA U TEXHOJIOTUH,
B IIPAKTUYECKON JEATEIbHOCTH JIIOICH;

YYHUTHIBATh TPAHUIIBI PUMEHEHUS W3YYEHHBIX (U3UUECKUX MOJENEH: MaTepuaibHas
TOYKa, MHEPIMAJIbHAS CUCTEMA OTCUETa, a0CONFOTHO TBEPIOE TEJO, HICATBHBIN T'a3, MOICIN
CTPOE€HUs Ta30B, XUJIKOCTEM M TBEPABIX TEJ, TOUYCUHBIM JJIEKTPUUYECKUN 3aps] MpH
peleHnu GU3NIEeCKuX 3aj1ay;

pacro3HaBaTh (GU3NYECKHE SBJICHUS (IIPOLECCHI) U OOBSACHITh UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKON TEOPHUH CTPOCHUS BELIECTBA U AJIEKTPOJIUHAMUKH:
PaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSIMOJUHEWHOE JIBH)KEHUE, CBOOOAHOE MajJieHuE Tell,
JBIDKCHUE TI0 OKPY)KHOCTH, WHEPIMsS, B3auMmojecTBue Tel, aud@ys3us, OpOyHOBCKOE
JBUKEHHE, CTPOEHUE JKUJIKOCTEH U TBEP/BIX Tell, U3MEHEHHE 00BbEMA TeJl IPU HAarpeBaHUU
(oxnaxkaeHuu), TEIUIOBOE pAaBHOBECHE, HCMApEHUE, KOHJEHCAlUs, IUIaBJICHUE,
KpUCTAJIIU3alUs, KUIIEHUE, BJIAXKHOCTh BO3/lyXa, MOBBIINICHUE JABJICHUS Ta3a IMpU €ro



HarpeBaHUM B 3aKPBITOM COCYJAE, CBSI3b MEXKIYy IapaMeTpaMu COCTOSIHUSI Tra3za B
M30MpoIeccax, ANEKTPU3AIuUs TeJ, B3aUMOACHCTBUE 3apsI0B;

OMHUCHIBATh MEXAaHWYECKOE JBIDKCHHE, HCHOJb3ysd (u3nueckue BEIUUYUHBI:
KOOpAWHATAa, MyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CUJia, UMITYJIbC TeNa,
KHUHETUYECKasl DHEPrus, MOTEHIIMANIbHAsI SHEPrus, MexaHudyeckas paboTa, MEXaHUYeCKas
MOIITHOCTh; MPHU OMUCAHUM TPABWIBHO TPAKTOBATh (PU3UUECKUUA CMBICT HCIOIB3YEeMBbIX
BEJIMYMH, UX OOO3HAYECHHUS U EIUHUIIBI, HAXOJIUTh (DOPMYIIbI, CBS3LIBAIOIINE JTAHHYIO
(bU3UYECKYIO0 BEIMYUHY C IPYTUMHU BETUYUHAMM;

OMUCHIBATh M3YYCHHBIC TEIUIOBBIE CBOMCTBA TEJN W TEIJIOBHIE SIBJICHUS, UCIIONB3YS
dbu3uUecKkue BETUYUHBI: JaBJICHHE Ta3a, TeMmIlepaTypa, CpPeldHss KUHETHYECKas dHEPTus
Xa0THYECKOTO JIBUKEHUS MOJICKYJI, CPETHEKBAAPATUUHASI CKOPOCTh MOJIEKYJI, KOJIMYE€CTBO
TEIJIOThI, BHYTPEHHsISI DSHEprus, paborta raza, KOIPOUIIMEHT TMOJE3HOTO JCHCTBUS
TEIJIOBOTO JBUTATENS; TPH OIMUCAHWM TMPABWIHHO TPaKTOBATh (PUBHMUYECKUM CMBICT
UCITIOJI3YEMBIX BEJIMUUH, UX 0003HAYCHUS U €IMHUIIBI, HAXOIUTh (DOPMYJIbI, CBS3BIBAIOIIHE
JTAHHYIO0 (PU3MYECKYIO BEJIMUUHY C IPYTUMU BETUYUHAM;

OMHCHIBATh U3YYCHHBIC AJICKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUUCCKUE SIBICHUS
(mporiecchl), UCTIONB3Ys (HU3NYECKUE BEIMYUHBI: JICKTPUUCCKUM 3apsiji, IEKTPUIECKOE
moJie, HamNpsHKEHHOCTh TOJIA, TOTEHIMAJ, pPa3HOCTh IMOTEHIIMAJIOB;, TPH ONMUCAHHUU
MPaBUIBHO TPAKTOBAaTh (PU3UYECKHUI CMBICT UCIIONIB3YEMBIX BEJIUYUH, UX 0003HAUCHUS U
€MHUIIBI; YKa3biBaTh (OPMYIBI, CBS3BIBAIOIINE JaHHYIO (U3HUYECKYIO BEIUYHUHY C
IPYTUMHU BEIMYMHAMU;

aHANIM3UPOBATH (PU3NUECKHE MPOIECCHI U SBJICHUS, UCTIOJIb3Ys (PU3MUECKUE 3aKOHBI U
INPUHILIMIBL: 3aKOH BceMupHoro TsaroteHus, |, Il u 111 3akonst HproTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOW JHEPrUM, 3aKOH COXPAaHEHUS HMMITYJIbCa, NPUHUUII CYNEPIO3ULIUNA CUII,
OPUHUMUIT PAaBHONPABUSA WHEPUUAIBHBIX CHCTEM OTCYETA, MOJIEKYJISPHO-KUHETUYECKYIO
TEOPHUIO CTPOEHHUS BEILECTBA, ra30BbI€ 3aKOHBI, CBS3b CPEIHEN KUHETUYECKOW IHEPTrUH
TEIJIOBOTO  JBIDKCHHMSI MOJIGKYJ C aOCOJIIOTHOM TeMmIepaTypod, TIepBbIH 3aKOH
TEPMOJANHAMUKH, 3aKOH COXPaHEHUs 3JIEKTPUUYECKOro 3apsna, 3akoH KynoHna, mpu 3Tom
pas3nuyaTrh CIOBECHYIO (OPMYITUPOBKY 3aKOHA, €ro MaTeMaTUYeCKOe BBIpAKEHUE U
ycJIOBHS (TpaHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TNPUHIIMIIBI JCHCTBUS MAIlMH, TPHOOPOB U TEXHUUYECKHUX
YCTPOMCTB; pa3audaTh YCIOBHS UX 0€30MaCHOTO MCIOJIb30BaHUs B IOBCETHEBHOMN KU3HH,

BBITIOJTHATH SKCIIEPUMEHTHI 110 MCCIIEIOBAHUI0 (PU3NYECKUX SBICHUN U MPOIIECCOB C
WCIIOJIb30BAaHUEM TIPSIMBIX M KOCBEHHBIX W3MEPEHUH, Npu OSTOM (POpMyIHpOBATH
npoOiemy/3afjaqy ©W THUIOTE3y Yy4eOHOrO OKCIEpUMEHTa, CcOoOMpaTh YCTAaHOBKY W3
MPEITIOKEHHOTO 000PYI0BaHUS, POBOJIUTH OMBIT U (HOPMYITUPOBATH BHIBOIHI;

OCYLIECTBIIATh NPSIMbIE U KOCBEHHbIE MU3MEPEHUS! (PU3NYECKUX BEIUYHMH, MPU STOM
BBEIOWPATH ONTUMAJIBHBIN CTIOCO0 M3MEPEHUS M UCIIOIh30BATh M3BECTHBIE METO/BI OLICHKU
MOIPEITHOCTEN N3MEPEHU;

MCCJIEIOBATh 3aBHCHUMOCTH MEXAY (U3MUECKUMHU BEIMYMHAMH C HCTOJIH30BaHHUEM
NPSIMBIX U3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATH PE3YJIHTATHI
MOJIYYEHHOW 3aBUCUMOCTH (DU3WUECKUX BEIUYMH B BUAE TaOmuI] U rpadukoB, AeNaTh
BBIBOJIbI IO PE3yJIbTaTaM UCCIIEIOBaHUS,

co0Jiro1aTh MpaBuiia 0€30MacHOTO Tpy/Aa MPU MPOBEJICHUH UCCIEIOBAHUN B paMKax
y4eOHOr0 SKCIHEPUMEHTa, y4eOHO-UCCIE0BATENbCKON U TPOEKTHOM MESITEIBHOCTH C
HCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U J1JA0OPATOPHOTO 000OPYAOBAHNS;



pemarb pacu€THhIE 3aJayd C SIBHO 3aJaHHOM (PU3MYECKOW MOJIENBIO, HCMOIb3Ys
dbu3nUecKkue 3aKOHbI W TPUHIMUIIBI, HAa OCHOBE aHaliW3a YCIOBHS 3aJayd BbIOUpATH
(pu3HUECKYI0 MOJIEIb, BBIIEATh (PU3NUYECKHUE BETUYMHBI U (POPMYJIbI, HEOOXOAUMBIE 1JIs €€
pelieHus, MTPOBOJIUTH pPACUYE€Thl W OLEHUBATh PEATbHOCTh TOJYYEHHOTO 3HAYCHUS
(bu3uYeCKON BEJIUUMHBIL;

pelmaTh KayeCTBEHHBIC 3aJayd: BBICTPAMBATh JIOTHYECKH HEMPOTHUBOPEUUBYIO
LETIOYKY PACCYXKJIEHUN C OMOPOM HA U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU U (pU3nuecKue
SIBJICHUS;

WCIIOJb30BaTh MPHU pEHIeHWH Y4YeOHBIX 3a/lad COBPEMEHHBbIE HWH(OpPMAIMOHHBIC
TEXHOJIOTHH JIJIA TTOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIMU U MPE/ICTABICHUS yueOHOM
U HAyYHO-TIOMYJSApHOW uWHMOpMalMK, TOJYYEHHOW U3 Pa3JIMYHBIX HCTOYHUKOB,
KPUTHUUYECKHU aHAJM3UPOBATH MOJy4aeMyto HHGOPMAIIHIO;

NPUBOAUTL TPUMEPHl BKJIAJa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUpPA, B PAa3BUTHE TEXHUKU U
TEXHOJIOTHM;

UCIIOJIB30BaTh TEOPETHUYECKUE 3HAHUS MO (PU3MKE B TOBCEAHEBHOW >KU3HU IS
obecrieueHus: 0€30MACHOCTH TIpU  OOpaleHuH C TOpudopaMu UM TEXHUYECKUMHU
YCTPOMCTBAMU, JUIsl COXPAHEHHUsS 3/I0pOBbsi W COOJIOJEHUS HOPM HKOJIOTHYECKOTO
NOBEJEHUS B OKPYKarOUIEH Cpeae;

paboTaTh B TPyNIe C BBIMOJHEHHEM PA3TUYHBIX COIMATBHBIX POJICH, MJIAaHUPOBATH
paboTy TpYIIIbI, pallMOHAIIBHO PACIPEACNIATh 00SI3aHHOCTH U TUIAHUPOBATH JESITEIBHOCTD
B HECTAaHJApPTHBIX CUTyalUsAX, aJCKBaTHO OLIEHWBATh BKJIAJ Ka)KIOTO U3 YYAaCTHUKOB
TPYNIIBI B pEHIEHUE paccMaTpUBaeMO TPOOIEMBI.

K xoniy oOyuenuss B 11 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTpaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TWpHUMEpPax poOJdb U MecTo (U3MKu B (HOPMHUPOBAHUU
COBPEMEHHOM HAYYHOW KapTUHBI MUPA, B PAa3BUTHH COBPEMEHHON TEXHUKH U TEXHOJIOTHH,
B IIPAKTUYECKOMN NESITCIBPHOCTH JIIOJICH, 1ETOCTHOCTh M €IMHCTBO (PU3MUECKON KapTHHBI
MUpa;

YUUTHIBATh TPAHUIIBI MPUMEHEHHS] HM3YyUYEHHBIX (PU3NYECKUX MOJEJeil: TOUYCHUHBIN
ANEKTPUUYECKUI 3aps, JIyd CBETa, TOUEUHbIH MCTOYHUK CBETa, siA€pHAs MOJIENb aToMa,
HYKJIOHHAsi MOJIEIh aTOMHOTO s/Ipa MpU PEeIIeHnH (PU3NIECKUX 3374,

pacno3HaBaTh (GU3MYECKHE SBIEHUS (MPOIECCHI) U OOBSICHATh NX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH W KBAaHTOBOW (PU3UKHU: DIEKTpUYECKas TMPOBOJAMMOCTb, TEIUIOBOE,
CBETOBOE, XUMHYECKOE, MArHUTHOE [EWCTBUS TOKA, B3aUMOJCICTBUE MAarHuTOB,
ANEKTPOMArHuTHas MHAYKIUS, JEHCTBHE MAarHUTHOrO MOJII Ha MPOBOJHUK C TOKOM M
NBIDKYIIUNCA 3apsll, DJIEKTPOMArHUTHbIE KOJE0AHWS W BOJIHBI, MPSIMOJIMHEIHOE
pactpocTpaHeHHE CBETa, OTPaKEHHWE, MperoMiieHue, WHTepdepeHnus, mudpaxius u
MOJIApU3AINMs CBETa, MUCIEPCUsi cBeTa, ¢orodnekTpuueckuii 3ddexr (dhoTodrddexr),
CBETOBOE J1aBJICHUE, BOSHUKHOBEHHUE JIMHEHYATOr 0 CIIEKTPpa aToMa BOAOPOa, €CTECTBEHHAS
Y UCKYCCTBEHHAs paIMOAKTUBHOCTb;

OMHUCHIBATh HW3yYCHHBIE CBOMCTBA BellecTBa  (DJIEKTPUYECKHWE, MATrHUTHBIE,
ONTUYECKUE, DJCKTPUUECKYI0 MPOBOJAMMOCTh PA3IUYHBIX CpPEA) U DIECKTPOMATHUTHbBIC
saBjeHUs1 (TIPOLIECChI), UCIONB3Yyd (PU3MUECKHE BEIIMYMHBI: AIEKTPUUECKUN 3apsjl, cuja
TOKa, DJIEKTPUYECKOE  HAMpPSIKEHUE, DJICKTPUUYECKOE CONPOTHUBIICHUE, Pa3HOCTh
MOTEHIIMAJIOB, 3JEKTPOABUKYIIAs CHUlia, padoTa TOKA, MHIYKIHS MAarHUTHOTO MOJs, CUjia



Awmnepa, cuna JlopeHnla, HMHIYKTUBHOCTb KaTYHIKH, OHHEPTHs SIEKTPUUYECKOTO U
MarHUTHOTO TIOJIEH, IEPUO/I ¥ YACTOTa KoJieOaHUH B KOJeOaTeIbHOM KOHTYpE, 3aps/l U Cujia
TOKa B IIPOLIECCE TAPMOHUYECKHUX AIEKTPOMATrHUTHBIX KoJeOanuil, JOKyCHOE pacCTOSTHUE U
ONTUYECKasl CUja JMH3bI, MPU OMUCAHWU NPABUIBHO TPAKTOBATh (PUIMYECKUN CMBICIH
UCIOJB3YEMbIX BEIWYMH, HUX OOO3HAUEHWUS U E€JUHUIIBI, YKa3blBaTh (POPMYJIBI,
CBSI3bIBAIOIINE JAHHYIO (DU3UUYECKYIO BEJIMUMHY C JPYTUMU BEIMUUHAMU;

OMUCHIBATh M3YYEHHBIE KBAHTOBBIC SBJICHUS W MPOLECCHI, UCIOJB3YS (PU3HMUYECKUE
BEJIMYUHBI: CKOPOCTb JIEKTPOMATHUTHBIX BOJIH, JIJTMHA BOJHBI U YACTOTa CBETA, DHEPTUS U
UMITYJIbC (DOTOHA, TIEPUOJ TMOJypachaaa, SHEPrUsi CBSI3U aTOMHBIX SFEp, MPU OMUCAHUU
MPaBUJIBHO TPAKTOBATh (DU3WUYECKUN CMBICT HCIOJIB3YEMbIX BEJIMUMH, UX 0003HAUCHUS U
€UHUIIBI, YKa3blBaTh (OPMYJIbI, CBSI3BIBAIONIME JAHHYIO (PU3HUYECKYI0 BEIUYUHY C
JPYTUMU BEJIMYMHAMU, BEIYUCIIATh 3HAUCHUE (PU3UUECKON BEITUUYNHBI,

aHAJTM3UPOBATH (PU3UUYECKUE TTPOIIECCHI U SIBJICHUSI, UCTIONB3YS (PU3MUecKre 3aKOHbI U
OPUHIUIIBL: 3akoH OMa, 3aKOHBI MOCJEAOBATEIILHOTO M TApaICIbHOTO COSAUHEHUS
POBOJIHUKOB, 3akoH Jlxoyms—JIeHra, 3akoH SJEKTPOMAarHUTHOM WHIYKIIMH, 3aKOH
IPSMOJIMHEHHOTO  PAcIpOCTPAHCHHUS CBETa, 3aKOHBl OTpPa)XEHUS CBETAa, 3aKOHBI
pEeJIOMJICHUsI CBETa, ypaBHeHUE OWHINTEHHa 171 ¢doTodddekTa, 3aKOH COXpaHEHUS
SHEPI'HH, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOH COXPaHEHHUSI DJICKTPUIECKOTO 3apsiaa, 3aKOH
COXpaHEHMsI MacCOBOI'0 YHCJIa, MOCTyNaThl bopa, 3aK0H PaJMOAaKTUBHOIO pacmajaa, Impu
ATOM pa3inuyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MAaTeMAaTHUYECKOE BBIPAKEHHUE U
yclioBus (TpaHullbl, 00JaCTH) MPUMEHUMOCTH;

OTIpEJIeNISITh HAITPaBIeHUE BEKTOPA UHIYKIIMM MAarHUTHOTO TIOJISl IPOBOJHKUKA C TOKOM,
cwiibl Amrniepa u cuiibl JIopeHiia;

CTpOUTh U OINKCHIBATH H300pa)K€HUE, CO37AaBaeMO€ IUIOCKUM 3€pKajioM, TOHKOH
JIMH30M;

BBITIOJHATH SKCIIEPUMEHTHI TI0 MCCIICIOBAaHUIO (DU3NYECKUX SIBIICHUN U MPOIIECCOB C
UCIIOJIb30BAaHUEM TIPSAMBIX M KOCBEHHBIX HW3MEPEHUI: MpuU HTOM (POpMyIHUpOBaATh
npoOjeMy/3agady W THUIIOTE3y YYEOHOro JIKCIIEpUMEHTa, COOHMpaTh YCTAaHOBKY U3
IPEITI0KEHHOTO 000PYI0BaHUs, TPOBOJUTH OTBIT U (POPMYITHPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSAMbIE U KOCBEHHBIC U3MEPECHUSI (PU3NYECKUX BEIUYMH, MPU ITOM
BBIOMPATH ONTUMAJIBHBIN CTIOCO0 M3MEPEHUS U UCIIOIh30BATh U3BECTHBIE METO/bI OLICHKU
MOIPELTHOCTEN U3MEPEHU;

MCCJIEIOBATh 3aBUCUMOCTH (PU3MYECKUX BEIUYMH C HCIOIB30BAHUEM MPSIMBIX
M3MEPEHUI: TIPU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCUPOBATH PE3yIbTATHI MOJTYYCHHON
3aBUCUMOCTH (PU3WUYECKUX BEIUYMH B BUJE TAOJUIl U TPAPUKOB, JENATh BBIBOABI IO
pe3yiabTaTaM HCCIeI0BaHUS;

co0JiroaTh MpaBuiia 0€30MacHOro TpyjAa MpHU MPOBEACHUM UCCIEAOBAaHUN B paMKax
y4e0HOTO SKCIEPUMEHTa, Y4eOHO-HCCIEAOBATEIBCKOM W TMPOEKTHON JEATETHHOCTH C
MCITOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U JTa0OPaTOPHOTO 000PYI0OBAHHS,

pemaTh pacu€THhIE 3aJa4d C SIBHO 3aJlaHHOM (PU3MYECKON MOJIENbI0, HCIOIb3YS
¢us3nueckre 3aKOHBI W TPHUHIIMIBI, Ha OCHOBE aHalIMW3a YCJIOBHS 3a/ladyd BBIOMPATH
(bU3UYECKYIO0 MOJIENb, BBIICTATh (PU3NUECKUE BETUUUHBI U (POPMYJIIbI, HEOOXOIUMBIE TS €€
pelieHus, MTPOBOJIUTH pPAcUYE€Thl M OLEHUBATh PEATbHOCTb TOJYYEHHOTO 3HAYCHUS
(bU3NUeCcKO BEIMYNHBI;



pelaTte KauyeCTBEHHBIC 3aJa4d: BBICTPAUBATH JIOTUYECKA HENPOTUBOPECUUBYIO
LETIOYKY PaCCYKJIEHUN C OMOPOM Ha U3YUYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE
SIBJICHUS;

WCIONBb30BaTh MPHU pEHICHWHU Y4YeOHBIX 3a/lad COBPEMEHHBbIE HWH(OpPMaIMOHHbBIC
TEXHOJIOTHU JIJI TTIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIMHU U TIPEACTABICHUS YIeOHOM
W HAyYHO-TIOMYJISIPHOW HWHQOpMAIMKM, TMOJYYeHHOM W3 pa3IMYHBIX HCTOYHHKOB,
KPUTUYECKH aHAJIM3UPOBATh MOIYyYaeMy0 HH()OPMAIIHIO;

OOBSICHAITh TMPUHLMIBI JIEUCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pasinyaTh yCIOBUS UX OE30MaCHOTO UCIOJIL30BaHUS B MOBCEIHEBHOMN KU3HU;

MPUBOAUTH MPUMEPHl BKJIAJA POCCHUHCKUX U 3apyOeKHbIX YUEHBIX-(PU3MKOB B
pa3BUTHE HAyKH, B O0BSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHM;

UCIIOJIH30BaTh TEOPETHUYECKUE 3HAHUS 1O (PU3UKE B TOBCEAHEBHOW >KU3HU IS
obecrieueHus: 0e30MacHOCTH TIpU  oOpalieHuu ¢ nOpubopaMu ¢ TEXHUUYECKUMHU
YCTPOWCTBAMHU, [JII COXPaHEHUsI 3JI0POBbS M COOJIIOACHUS HOPM JKOJOTHUYECKOTO
MTOBEJCHUS B OKPYXKAIOILIEH CPEIE;

paboTaTh B TPyNIe C BBIMOJHEHHEM PA3TUYHBIX COIMAIBHBIX POJICH, MJIAHUPOBATH
paboTy TPYIIIbI, PAIIMOHAIBHO PaCIPeaeIsSITh 00I3aHHOCTH U TUIAHUPOBATH JICSITEIHBHOCTh
B HECTAHJAPTHBIX CHUTYyallMsX, AJCKBATHO OLEHWBATH BKJIAJ KaXJIOr0 W3 YYACTHUKOB
TPYIIIBI B pEIeHUEe paccMaTpUBaeMOM TTPOOIIEMBI.

TEMATHYECKOE IINTAHUPOBAHUE

Bo3moxHoCTH
No Koia-Bo
w HaumeHoBaHue pa3aenoB/TemM 4ACOR HCIOJIb30BAHUSA
20P, YMM
10 kaace 34

1 ®dus3nka u MeToAbI HAYYHOIr0 MNo3HaAHUA

1.1 | ®usuka ¥ METOIbI HAYYHOI'O TIO3HAHMS https://resh.edu.ru

1

1

2 | MexaHuka 8
2.1 | Kunematuka 2 https://resh.edu.ru

3

3

2.2 | luHamuka https://resh.edu.ru
2.3 | 3aKOHBI COXpAaHEHUSI B MEXaHUKE https://resh.edu.ru

3 | MoaexkyasipHas pu3uka U TEPMOAUHAMHUKA 13
3.1 | OCHOBBI MOJICKYJIIPHO-KHUHETHUECKOW TCOPHUH 5 https://resh.edu.ru
3.2 | OCHOBBI TEPMOAMHAMUKH 6 https://resh.edu.ru
33 ArperaTtHbie coCTOSTHUS BerecTBa. Da3oBbie 9 https://resh.edu.ru
TIePEXOJIbI
4 | DJIeKTPOAUHAMUKA 12
4.1 | DnekTpocTaThKa 5 https://resh.edu.ru

[TocTostHHBIN AeKTpUYecKuil TOK. TOKH B https://resh.edu.ru

pPa3IMYHBIX Cpenax

4.2




Bo3moxHocTh
Ne Koa-Bo
/i HaunmeHoBaHue pa3jiesioB/TeM aacop | MCMOAB30BAHHS
0P, YMM
11 kaacce 34
1 | DaekrpoauHamuka 6
1.1 | MaraurtHoe mosie. DIeKTPOMarHUTHAs WHIYKIIHS 6 https://resh.edu.ru
2 | KosieGanus ¥ BOJIHBI 12
2.1 | MexaHWUYECKUE H DJICKTPOMArHUTHBIC KOJIeOaHus 4 https://resh.edu.ru
2.2 | MexaHWYECKUE M JIEKTPOMArHUTHBIC BOJHBI 3 https://resh.edu.ru
2.3 | OnTuka 5 https://resh.edu.ru
3 OcCHOBBI cIeNMATBHON TEOPUH 9
oTHocuTeabHocTH (Hasee — CTO)
3.1 | OcHOBBHI crieUaIbHON TEOPUH OTHOCUTETLHOCTH 2 https://resh.edu.ru
4 | KBanTtoBas ¢pusuka 8
4.1 | DneMeHThl KBAHTOBOW ONTUKHU 3 https://resh.edu.ru
4.2 | CtpoeHue atoma 2 https://resh.edu.ru
4.3 | AToMHOE SIIpO 3 https://resh.edu.ru
S5 | DieMeHTHI ACTPOHOMHH U ACTPOPU3NKH 5
5.1 | DneMeHThI aCTPOHOMUM U aCTPOYU3UKH 5 https://resh.edu.ru
6 | O6o0mIalolIee MOBTOPEHUE 1
6.1 | Ob6o0maroiiee MOBTOPEHUE 1

ITIOYPOYHOE IINTAHUPOBAHMUE

10 KIJIACC

Ne
n/n

Tema ypoka

KonunvecTBo Jara
4acoB H3yUyeHMsl

®dusznka — Hayka o npupojie. Hayunbie MeTOBI
MO3HAHUS OKpYKaromero mupa. Pois u Mmecto huszmku
B (hOPMHUPOBAHUM COBPEMEHHOUN HAYYHOU KapTUHBI
MHpPA, B IPAKTUYECKOMN AEATEIBHOCTH JIIOIEN

Mexanunueckoe nBuxeHue. OTHOCUTENBHOCTD
MEXaHM4ECKOro ABMKeHus. [lepemenienne, CKopocTs,
yCKopeHue. PaBHOMEpHOE NTPSMOJIIMHEWHOE IBUKECHUE.
PaBHOYCKOpEHHOE NMPSAMOIMHEWHOE ABUKEHUE

CBoOogHOoe mageHre. Y CKOpeHre CBOOOTHOTO
najaeHus. KpuposnmHeHoe nBuxkeHue. JIBrmxenne
MaTepuaIbHON TOYKH MO OKPY>KHOCTH

[Tpuaun otHocuTenpHOCTH [ anmuies. MHepuuanbHbIe
cuctemsbl orcueTa. [lepsriit 3akoH HeroToHa. Macca
tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropon
3akOH HproTOHA 111 MaTepUaIbHOW TOUKHU. TpeTun
3akOH HproTOHA 111 MaTEpUaIbHBIX TOYEK




3akoH BceMUpHOro Tarorenus. Cuia tsokectu. IlepBas
KOocMuYeckas ckopocTbh. Cuiia yrpyroctu. 3akoH ['yka.
Bec Tena

Cuna tpenus. Koappuuuent tpenuns. Cuna
CONPOTHUBIICHUS ITPU ABUKEHHUU TeEJIa B )KUIKOCTH WU
rase. [loctynarenpHoe 1 BpalaTeabHOE JBUKECHHE
a0coroTHO TBEPAOTO Tesma. MomeHT cuibl. [Tneqo
CUJIbL. Y CIIOBHSI PaBHOBECHSI TBEPIOIO Tea

Nmmtynibc MaTepuaibHOM TOYKHA, CUCTEMBI
MatepHaibHbIX ToOUueK. MIMIynbe cuiibl. 3aKOH
COXpaHEHUs UMITYJIbCa. PEakTUBHOE IBUIKEHHUE.
Pabota u MomtHoCTh cuiibl. Kunernueckast sHeprus
MarepuaabHON Touku. Teopema 006 U3MEHEHUN
KUHETUYECKOU SHEPTUU

[TorenunanbHas sHeprus. lloTeHnmanpHas 3Heprus
ynpyro 1eOpMHUPOBAHHOU TIPYKUHBI.
[loTennuanbHast HEprus Teyia BOJIU3U MOBEPXHOCTH
3emuu. [loTeHIIMaIbHBIE U HETOTEHIUAJIBHBIE CHJIBI.
CBs13b pabOThI HEMOTEHIUATBHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOHW SHEPTUH CUCTEMBI TeJl. 3aKOH
COXpaHEHMs] MEXaHUYECKOU SHEPIUU

Jlabopatopnas padota «/ccnegoBanue cBsi3u pabOThHI
CUJIbI C ”3MEHEHUEM MEXaHUYECKOW SHEPTUU TeJla Ha
IPUMEPE PACTSIKEHUS PE3UHOBOTO KIYTa.
Kontponbsaas padota o reme «KnnemaTuka.
Jlunamrika. 3aKOHbI COXPAHEHHS] B MEXaHHUKE»

10

OCHOBHBIE TTOJI0KEHUSI MOJIEKYJIIPHO-KUHETUUECKOM
Teopur. bpoyHoBckoe nBmkenue. Juddyzus.
XapakTep JBUKCHUSA U B3aUMOJICCTBUS YACTHI]
BemiecTBa. Moaenu CTpoeHuUsI Ta30B, )KUIAKOCTEN H
TBEPJIBIX TET

11

Macca monekyn. KonmmuectBo Bemiecta. [loctosHanas
Agoranpo. TerioBoe paBHOBecue. Temriepatypa u €€
u3mepenue. lllkana remneparyp Llenbcus

12

Nneanpubiit raz3 B MKT. OcHoBHoe ypaBuenue MKT.
AOGcomoTHas TeMIepaTypa Kak Mepa cpeiHen
KMHETUYECKON SHEPTUH IBUKEHUS MOJICKYI.
YpaBuenue Menneneesa-Knaneiipona

13

3akoH JlanbToHa. ["a30BbIe 3aK0HBI. M30mporiecchl B
WJICTHHOM Ta3€ M UX ITpauyuecKoe MpeCTaBICHNUE

14

JlaGopaTtopnas pabota «MccnenoBanue 3aBUCUMOCTH
MEXIy MapamMeTpaMH COCTOSTHUS Pa3pekKEHHOT0 Ta3ay

15

BuyTpeHHss sHEprusi TEpMOJUHAMUYECKOW CUCTEMBI U
CcIrtoco0bI e€ n3MeneHus. KoamyecTBo TEIIOTHI 1




paboTa. BHyTpeHHsIq SHEprus OJJHOATOMHOTO
MJCaJBbHOTO rasza

16

Bupe! tenonepenaun. Y aenpHas TEIII0EMKOCTD
BelecTBa. KonmuecTBo TEMIOTHI TP TEIUIONEPEaaye.
AnnabaTHBIN MPOIECC

17

IIepBeIil 3aKOH TEPMOAUHAMUKHU U €TI0 IPUMEHEHUE K
u3onpoueccaMm. HeoOpatuMocTs nporeccos B
npuponae. Bropoi 3akoH TepMOAMHAMUKHI

18

[Tpunmun aevicteus u KII/ teroBoit mamunsl. [{ukn
Kapno u ero KII/]

19

DKOJOrnyeckue npoOaeMbl TEIMII0IHEPTETHKH.
O6o0maronmit ypok «MonekynsipHas pu3uka.
OCHOBBI TEPMOJTUHAMUKI

20

KOHTpOJIBHaH pa60Ta 10 TCMC «MOJ’IGK}’J’IHPH&H
(1)I/ISI/IKa. OCHOBBI TCPMOJANHAMUKIN )

21

[TapooGpa3oBanue u koHaeHcauus. Mcnapenue u
KUTIeHHe. AOCOJIIOTHASI 1 OTHOCUTEIIbHAS BIAKHOCTh
BO3ayxa. HaceleHHsiii nap

22

Teepnoe Teno. Kpucrannuueckue u aMmop@Hbie Tena.
AHU30TpOIHS CBOMCTB KpUCTAILIOB. JKuakue
kpuctaisl. CoBpeMeHHble MaTepuaibl. [InaBnenue u
KpUCTAITU3AIMs. Y IeNbHas TEII0Ta TIaBIeHUS.
Cybnumanus. YpaBHEeHHE TEIJIOBOro OanaHca

23

DneKkTpu3anus Tell. DIeKTpUIecKuu 3aps. /IBa Buma
ANEKTPUUYECKUX 3apsaa0B. [IpoBOTHUKH, TUAIEKTPUKH
Y TIOJTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS
AJIEKTPUUYECKOTO 3apsijia

24

B3aumopevicrBue 3apsanoB. 3akoH Kynona. Toueunbin’
BJICKTpUYECKUU 3apsia. Hanpssk€HHOCTD
aneKkTpudeckoro nois. [IpuHnun cynepno3unuu
AJIEKTPUYECKUX NOJIEU. JIMHUM HANPSXKEHHOCTH

25

PaGota cun sanextpoctatudeckoro nois. [lorenmuann.
Paznocts noreHuunanos. [IpoBOTHUKH U AUATIEKTPUKHU
B 3JIEKTPOCTATUUYECKOM MoJie. J(uanexkrpuueckas
MIPOHUIIAEMOCTH

26

OnektpoeMkocTh. Konnencatop. DeKTpoeMKOCTh
IJIOCKOTO KOHJIEHCATOPa. DHEPTHSl 3apSKEHHOTO
KOHJIEHCATOpa

27

JlaGoparopnas pabora "M3mepeHne 3IeKTpoESMKOCTH
KoHjaeHcaropa". [I[puHIUI 1eCTBUS U IPUMEHEHUE
KOH/JIEHCAaTOPOB, KOMUPOBAJILHOTO amnmnapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUUECKAS 3ALIUTA.
3azemMiieHHEe 3JIEKTPOIpUOOpPOB




28

DNEeKTpUYECKU TOK, YCIOBHS €r0 CyIIECTBOBAHMS.
IlocTosHubIM TOK. Cuna Toka. Hanpsokenue.
Conportusnenune. 3akoH Oma 111 yyacTKa LEIu.
ITocnenoBarenbHOE, MapaIeIbHOE, CMEILIAHHOE
COEIMHEHHE NMPOBOHUKOB. JlabopaTopHas paboTta
«/3ydyeHne CMEIaHHOTO COeTMHEHUSI PE3UCTOPOBY

29

PaboTa 1 MOITHOCTB SNEKTPHUUECKOTO TOKA. 3aKOH
Jxoynsi-Jlenna. 3akon Oma a1t TOJTHOM (3aMKHYTOM )
anekTpudeckon renu. Koporkoe 3aMbIkaHue.
Jlaboparopnas pabora «M3mepenue IJIC ncrounuka
TOKA ¥ €r0 BHYTPECHHETO CONPOTHBIICHHS

30

DIIEKTPOHHAsI TPOBOAUMOCTH TBEPIBIX METAJIOB.
3aBUCUMOCTh COPOTUBIICHUSI METAJJIOB OT
TemnepaTypbl. CBEpXIPOBOAUMOCTb. DIEKTPUUECKUN
TOK B BakyyMe. CBOKMCTBA 3JICKTPOHHBIX MTYYKOB
[TonynpoBogHUKH, UX COOCTBEHHAS U MPUMECHAs
npoBOAUMOCTh. CBOMCTBA Pp—N-TIepexo/ia.
[TonmynpoBOIHUKOBBIE TTPUOOPEI

31

DIIEKTPUUYECKUH TOK B pacTBOpax M paciiiaBax
BJIEKTPOJUTOB. DJICKTPOJIUTHYECKAS TUCCOALIMSI.
DIIEKTPOIN3. DJIEKTPUYECKUU TOK B razax.
CaMOCTOSATENIbHBIN U HECAMOCTOATEIBHBIN Pa3psi/Il.
Mounus. I1nazma

32

DiexTpudecKkue MpruOOPsI U YCTPONCTBA U UX
IpaKTHYeCKoe MpuMeHeHue. [IpaBuiia TeXHUKH
0€30IacHOCTH

33

O600111eHIE ¥ TTOBTOPCHHE

34

IlonBenenue uToros

OBILEE KOJIMYECTBO YACOB IIO ITPOTPAMME

34

11 KIJACC

Ne
n/n

Tema ypoka

KoaunuecTBoO
4acoB

Jlara
U3Y4YeHUS

[TocTosTHHBIE MATHUTHI M X B3aUMOJICHCTBUE.
MarnautHoe none. BekTop MarHuTHOM HHAYKIHH.
JIvHMY MarHUTHOM MHAYKIHUU. MarHuTHOE TOJIe
MPOBOJHMKA ¢ TOKOM. OmbIT DpcTena.
B3anmopencTBrue NpoOBOJTHUKOB C TOKOM

Jlaboparopnas pabora «M3yueHre MarHuTHOTO MO
KaTyIIKHA C TOKOM». /[eliCTBHE MarHUTHOTO MOJIS Ha
poBoAHUK ¢ TOKOM. Cuna Ammepa. JlaboparopHas
pabota «MccnenoBanue AeHCTBUSI TOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM»




JlelicTBHE MarHUTHOIO IIOJIA HA ABYKYLYIOCS
3apspkeHHyro yactuiy. Cuina Jlopenia. Pabota cuibl
JlopeHna. OnexrpoMarHuTHas uHAyKOus. [lotok
BEKTOpa MarHUTHOM MHAYKUuU. I/]C uHIyKIMN.
3aKOH AJIEeKTpoMarHuTHoN nnaykunu dapanes

Jlaboparopnas paborta «HccrnenoBanue siBICHUS
ANEKTPOMAarHUTHOM UHIYKIMKW». UHIYKTUBHOCTB.
SABnenne camonHaykuuu. J/C caMOMHIYyKIIUH.
OHeprusi MArHUTHOTO MOJII KATYIIKHA C TOKOM.
DJIEKTPOMArHUTHOE TOJIE

TexHuyeckue YCTpOﬁCTBa N UX IPUMCHCHUC!
MOCTOAHHBIC MAI'HUTBI, 3JICKTPOMAI'HUTHI,
QJCKTPOABUTATCIIb, YCKOPUTCIIN JJICMCHTAPHBIX
YaCTUI], THAYKIIMOHHAA TICYb

KonTposnbHas pabota no teme «MarHuTHoe moiie.
DNeKTpOMarHuTHAsE UHIYKLIHS

CB00O/IHBIE MEXaHUUECKHE KOJIEOaHUSI.
["apmonunyeckue konedanus. Y paBHEeHUE
rapMoHUYecKux kosiebanuii. [IpeBpaiienue sHepruu.
JIabopaTtopHas pabota «/ccnenoBanue 3aBUCHMOCTH
neprosia MajiblX KojeOaHui rpy3a Ha HUTH OT JJIMHBI
HUTHU U MACCBI IPy3a»

Konebarenbubid koHTYp. CBOOOIHBIE
ANIEKTPOMArHUTHBIE KOJIeOaHUs B UCATbHOM
KoJie0aTeTbHOM KOHTYpe. AHATIOTHUS MEXKIY
MEXaHUYECKUMU U 3JIEKTPOMArHUTHBIMU
konebanusmu. Gopmyna ToMcona. 3aK0H COXpaHEHUS
SHEPTUU B UJCATHHOM KOJIEOATEIIbHOM KOHTYPE

[IpencraBienue o 3aTyXamuXx KoiaeOaHUsIX.
BreinyxieHHbIE MeXaHUYecKHe Konebanus. Pezonanc.
BrinyX/1IeHHBIE 2IIEKTPOMAarHUTHbIE KOJICOaHUS.
[lepemennbid TOK. CUHYCOUJATbHBIN IEPEMEHHBIH
TOK. MOITHOCTh IEPEMEHHOTO TOKA. AMIUTUTYJHOE U
JICUCTBYIOILIEE 3HAUEHNE CUIIbI TOKA U HAIIPSKCHUS

10

Tpancdhopmarop. [IponsBoacTBo, nepeaada u
NOTPEOJICHUE ICKTPUICCKOM SHEPTUH. Y CTPONCTBO H
IIPAKTUYECKOE TPUMEHEHHE JJIEKTPUUECKOrO 3BOHKA,
reHeparopa MePEMEHHOr0 TOKAa, JIMHUN
aleKTponepeaad. JKOJIOTHUECKUE PUCKHU TTPU
IIPOU3BOJICTBE AIEKTposHeprun. KynpTypa
WCMOJIb30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOU
KU3HU

11

MexaHn4yecKkue BOJIHBI, YCIOBHS PACIIPOCTPAHEHUS.
[Tepuoa. CkopoCTh pacnpOCTPAHEHHUS U JUIMHA BOJIHBI.




[lonepeunslie 1 NpOOJIbHBIE BOJIHBI. 3BYK. CKOPOCTh
3ByKa. ['poMkocTh 3ByKa. BeicoTa ToHa. TeMOp 3Byka

12

DJIEKTPOMArHUTHBIE BOJIHBI, KX CBOMCTBA U CKOPOCTb.
[IIxana 3MeKTpOMAarHuTHBIX BOJIH. [IpuHIUIIBI
paguOCBs3U U TEJIEBUACHUS. Pa3BUuTHE CPENCTB CBS3H.
Pannonokanus

13

KontponbHas padota «KosieOGanust U BOJTHBI

14

IIpsAMosHEHHOE pacpOoCTpaHEHUE CBETA B
OIHOPOAHOU cpene. ToueuHbll UCTOYHUK cBeTa. JIyd
ceera. OTpakeHHe cBETa. 3aKOHbI OTPAYKEHHUS CBETA.
[TocTpoenue n300pa’keHUH B IIIOCKOM 3epKajie

15

IIpennomnenue ceera. IlonHoe BHyTpeHHEe
oTpaxkeHue. [IpenenbHbId yroJ oJHOro BHYTPEHHET O
otpaxkeHus. JlabopaTopHas pabora «3mepenne
NIOKa3aTessl IPEJIOMIICHUS CTEKIay

16

JIunzel. [TocTpoenue nzobpaxkenuii B innze. Dopmyna
TOHKOM JIMH3BI. Y BeMueHue JIuH3bI. JlabopaTtopHas
pabota «VccrenoBanue CBOMCTB N300paKeHUH B
JUH3AX»

17

Hucniepcus cBeta. CIIOXKHBIN COCTaB O€I0T0 CBETA.
IBeT. JTabopaTtopHas pabota «Habmonenue
JUCTIEpCUH cBeTay. IHTepdepeHIus cBeTa.
Judpakuus cera. Judpakunonnas pemérka

18

[TorrepeuHOCTH CBETOBBIX BOJH. [lomsipu3arius cBeTa.
OnTrueckre mpuOOPHI U YCTPOMCTBA U YCIIOBHS MX
0€3011acHOT0 IPUMEHEHHUS

19

['paHuIIBl MPUMEHUMOCTH KJIACCUYECKOW MEXAHUKH.
[TocTynatel cienuaibHOW TEOPUU OTHOCUTEIIBHOCTH.
OTHOCHUTEIBLHOCTh OTHOBPEMEHHOCTH. 3aMeJICHUE
BPEMEHU U COKPALCHUE JJIMHBI

20

DHeprus U UMIYJIbC PEISATUBUCTCKOU YacTUIlbl. CBA3b
Macchl C SHEPTUEU U UMITYJILCOM. DHEPTHUS MOKOS.
KonTtponbsnas padora «OnTtrka. OCHOBBI
CIEUUAIBHOW TEOPUU OTHOCUTEIBHOCTH

21

®otonbl. Popmyna [Inanka. DHeprus U UMIYJbC
dotona. OTkpeiTHE U HccneaoBanne Gorodddexra.
Omneitel A. I'. CtoneroBa

22

3akonbl poTodPdekTa. YpaBHeHHE DWHIITCHHA IS
dotorddexra. «Kpacnas rpanuma» porodddexra.
Jasnenue ceeta. OnwiTel 1. H. JleGenera.
XUMHYECKOE JICUCTBUE CBETA

23

TexHnueckne yCTpOUCTBA U MPAKTUYECKOE
npuMeHeHue: (OTo3IeMEHT, (DOTOAATUHK, COTHEUHAS




Oarapes, ceeroanol. Pemenue 3anay no teme
«7€MEHThI KBAHTOBON OMTUKH

24

Mogens atoma Tomcona. OnwiTel Pe3epdopaa no
paccesHuIo o-yactull. [ImanerapHas Mozens aroma.
IToctynartsl bopa

25

Wznydenue u noriomieHre GOTOHOB IPH MEPEX0Ie
aToMa C OJTHOT'0 YPOBHS SHEPIUU Ha Apyrou. Buusl
CIIEKTpOB. BosiHOBBIE cBOMCTBA yacTull. BoiHbl ae
Bbpouisa. KopnyckyisipHO-BOJTHOBOU AyaJIN3M.
CHOHTaHHOE U BBIHYKJICHHOE U3JTyUYCHHE

26

OtkpriTHE pagunoakTuBHOCTH. OnBITEI Pesepdopaa mo
OTIPEJICIICHUIO COCTaBa PaJUOAKTUBHOTO U3JTYUCHHUS.
CeomucTBa anba-, 6era-, raMMma-u3inydeHus. BiausHue
PaAMOAaKTHBHOCTH HA JKUBBIE OPTraHU3MBbI

27

OTtkpsriTHE TPOTOHA U HEWTpoHA. M30TombI. AJbdha-
pacriaji. DJIeKTPOHHBIW U MIO3UTPOHHBIM OeTa-pacmaj.
["'amMa-n3nyueHnne. DHEprus CBSI3U HYKJIOHOB B SIApE.
Snepubie peakiuu. Anepusid peakrop. [IpoOremsrl,
NEPCIEKTUBBI, SKOJIOTHYECKUE aCIIEKTHI AIEPHOU
JHEPIeTUKU

28

OnemeHTapHble YacTUIIBI. OTKPBITHE TO3UTPOHA.
MeTtobl HAOJIIOIEHUS U PETUCTPALIMU AIIEMEHTAPHBIX
yactuil. Kpyribiit cron «®yHaaMeHTaaIbHbIe
B3aMMOJIeUCTBUS. EMUHCTBO u3nueckor KapTUHbI
MUpa»

29

Bun 38€31H0T0 Heba. Co3Be3aus, IpKHe 3BE3IbI,
IUIAHETHI, UX BUANMOE JBIkeHne. ConHeuHas
cucteMa. Conaue. CoiHeyHass akTUBHOCTD. VICTOYHUK
sHepruu CoJHIIA U 3BE3]

30

3BE311bI, UX OCHOBHbBIE XapaKTEPUCTUKU. 3BE3]IbI
[JIABHOM MMOCJIEAOBATEIbHOCTH. BHYTpEHHEE CTPOECHUE
3B€311. COBpEMEHHBIE MTPEACTABICHUS O
MPOUCXOKACHUU U 3BOJoNMU COJHIA U 3BE3]

31

Muieunsid [1yTe — Hama ["anaktuka. [lonoxenue u
newxkenne Comnnna B [Namaktuke. ["anaktuku. YepHbie
JBIPBI B SI/Ipax TaTaKTUK

32

Bcenennas. Pa3zoeranue ramnaktuk. Teopust bonbiioro
B3pbIBA. PenkTOoBOE M3ITydeHue. MerarajnakTuka.
Hepemennbie mpo6ieMbl aCTPOHOMHUHT

33

Kontponbhas paboTa «9neMeHThl aCTPOHOMUH U
acTpoOU3UKNY

34

OO6o06marnmi ypok

OBIIEE KOJIMHECTBO YACOB I10 ITPOI'PAMME

34




YYEBHO-METOANYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O
MHPOLECCA

1. Msikumies I'.51., Byxosues b.b., Cotckuit H.H. nox penakuueit [TapdpentreBoit H.A.
«Pu3ukay, yueobnuk 10 kiacc.

2. Msixumes I'.4., Byxosues b.b., Yapyrun B.M. non pegakuueii [Tapdentoenoit H.A.
«Pu3ukay, yueonuk 11 kacc.
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