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PABOYAS ITPOTPAMMA yuyeOHOr0 npeamera
«Du3zuka»
1t oOyygaromuxcs 10-11 kiaccos

HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW U TpeOOBaHUM K pe3ysbTaTam
OCBOEHHSI OCHOBHOH 00pa3oBaTeNbHOU Mporpammel, npeactaBieHHbIx B OI'OC
COQO, a Takxke ¢ ydéroMm denepaibHOl pabodeil mporpaMMbl BOCIUTAHUS U
KOHIIETIIIUK TIpenoiaBaHus yueOHoro npeamera «Duszmka» B o0pa3oBaTeIbHBIX
OpraHu3aIuax Pocculickon Oenepanun, peAN3YIOLINX OCHOBHBIE
oOpa3oBaTrebHbIE MPOTPAMMBI.

ConmepxaHue mporpamMmbl 1O (PU3MKE HaNpaBlIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOyuarommxcs 10-11 kmaccoB mpu
oOyuyeHnu ux ¢u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JCITEILHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorserctByer TpeboBanusam PI'OC COO x
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJibTaTaM
oOy4eHMs, a TAaKXE YUYHUTHIBAET HEOOXOJUMOCTh PEATU3ALMHU MEKIPEAMETHBIX
cBsize (U3MKM C €CTeCTBEHHO-HAy4YHBIMU Y4E€OHBIMH mpenMeramu. B Helt
OTIPEJICIISIFOTCS. OCHOBHBIC LIETU M3y4YeHHUs (M3HKKM HA YPOBHE CPEAHEr0 OOIIETo
o0Opa3oBaHus, MIAHUPYEMBbIE PE3yJIbTaThl OCBOCHUSI Kypca (U3HKHU: JIMYHOCTHBIE,
MeTalpeMETHbIE, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Tporpamma no (pu3mKe BKIIOYAECT:

e IUIAHUPYEMbIC PE3YJIbTAThl OCBOCHUS Kypca (U3UKU Ha 6a30BOM YpPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1no rogam oOy4eHwusl.

®dusuka kak Hayka O HamOojee OOIIMX 3aKOHaxX MPHUPOMAbI, BBICTyINas B
KayecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYLIECTBEHHbIN BKJaJ B CUCTEMY
3HaHHM 00 OKpysxarorem mupe. IKoapHBIN Kypc GUBHKK — CHCTEMOOOPa3yOInn
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PM3MUYECKHE 3aKOHBI
JieKaT B OCHOBE TIPOIIECCOB U SIBJICHHWM, M3y4aeMbIX XHUMHEH, OUOJIOTHUEH,



¢dbuznyeckoir reorpadueid u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHne (QU3MYECKUX 3HAHWA  ONpEAeNsIeT XapakTep UM pPa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTHH B cdepe DHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TMOJIYYEHHUsS] HOBBIX MAaTEpPHUAIIOB C 3aJaHHBIMH CBOWCTBAMHU U JIPYTHX.
N3ydenne Qu3nKku BHOCUT OCHOBHOW BKJIaJ B (OpMHUpOBaHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa OOydJaromuxcs, B (opMUpOBaHHE YMEHHUHA MPUMEHSTH
Hay4YHBIN METOJ MO3HAHUS MPU BBHIMOJHEHUN UMY YYEOHBIX UCCIEOBAHUM.

B ocHOBy kypca ¢u3WKu IS YpPOBHS CpeaHero ooOmiero o0pa3oBaHUs
MOJIOKEH pAN HUJEW, KOTOpPbIE MOKHO paccMaTpuBaThb KakK HPUHUUIIBI €ro
MTOCTPOCHMUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuall U3 BCEX Pa3leioB (DU3WKH, BKIIOYACT KaK
BOIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOMN (DU3HKHU.

Hoes ecenepanuzayuu. B COOTBETCTBUM ¢ HEH MaTepuan Kypca (Qu3Mku
oOBeAMHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBisieTcs
dbopMupoBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEIECTBE U
oJIe.

Hoes eymanumapuzayuu. EE peanmszanusi mOpearnoaraeT HCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHAa (DU3NYECKON HAyKH, OCMBICICHUE CBSI3M Pa3BUTHUS
bu3uku ¢ pa3BuTHEM O0OIIeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U SKOJIOTMYECKUMH MPOOIEMaMH.

Hoes  npuxnaonoti uanpaenennocmu. Kypc ¢Gusukm mpeamonaraer
3HAKOMCTBO C IIUPOKUM KPYIrOM TE€XHUYECKUX U TEXHOJOTHMUYECKUX IMPUIIOKEHUN
W3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
CONlep)KaHMs, TIOCBAMIEHHBIX OKOJOTHYECKHM TMpo0jeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKke OOCYKIEHUS
po0JIeM palMOHATIBHOTO MPUPOIOIIOIB30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

Crep>XKHEBBIMHU dJIEMEHTaMU Kypca (DU3UMKM Ha YpOBHE CpPEJHEro OOIIero
oOpa3oBaHus SBIAIOTCS (U3HUECKUE TeOpuH ((POpMHUpPOBAHUE MPEACTABICHHUI O
CTPYKTyp€ MOCTpOeHUs (PU3NUECKON TeopuH, poiu GyHIAMEHTAIBHBIX 3aKOHOB U
NPUHLUINOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MOPUPOAE, TpPaHHUIAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CUCTEeMHO-AESITENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcsl Mpexie
BCEro 3a CUET OpraHu3allid HKCHEPUMEHTAIbHON AESITEIBbHOCTH O0yYaroluXCs.
st Ga3oBoro ypoBHS Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M Ja0OpaTOpHBIX padoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIUHEHBI B OOIIMUNA CMHCOK YYEHHUYECKUX



NPaKTHUECKUX padoT. BrigeneHue B yKka3aHHOM MepedyHe J1abopaTopHBIX padorT,
OPOBOJAMMBIX JJsi KOHTPOJSL W  OICHKH, OCYIIECTBISETCS yYaCTHUKAMU
00pa30BaTeIbHOrO IMpoLecca MCXOAd U3 OCOOCHHOCTEH TIJIaHUPOBAaHUS U
ocHallleHus kabunera ¢usuku. Ilpu »>TOM oOecrneunBaeTcs OBIAZCHHUE
OO0yJaloOIMMHUCS YMEHHUSMH TPOBOJUTH KOCBEHHBIC H3MEPEHHsI, HCCIIECIOBaHUS
3aBHCUMOCTEH (PU3NYECKUX BEIUYMH W TIOCTAHOBKY OINBITOB IO MPOBEPKE
NPETIOKEHHBIX TUTIOTE3.

Bonbuioe BHUMaHHME YAENAETCS PELICHUIO PACUETHBIX M KadeCTBEHHBIX
3agad. Ilpu 3TOM 171 pacu€THBIX 3a7ay NPUOPUTETOM SIBISIOTCS 3a7aud C SBHO
3aJlaHHOM (PU3UYECKON MOJIEIbIO, TO3BOJISIIOIINE TPUMEHSTh U3yUYEHHbIE 3aKOHbBI U
3aKOHOMEPHOCTH KakK M3 OJHOTO pasfena Kypca, TaKk M UHTETPUPYS 3HAHUA W3
pa3HbBIX pa3nesoB. [ KauyecTBEHHBIX 3a/1ad MPHOPUTETOM SIBIISIFOTCS 3aJIaHUS Ha
OOBSICHEHHE NPOTEKaHUs (PU3NYECKUX SBJICHUM W TMPOLIECCOB B OKpY’Karollei
KU3HU, Tpelyroniue BbIOOpa (U3MUECKOW MOJAENU JIsi CUTYalMH MPaKTUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DPI'OC COO £k maTepHalbHO-
TEXHUYECKOMY O0O€ecCledeHnI0 Y4eOHOro mpolecca 0a30BbIi ypOBEHb Kypca
(bU3HMKK Ha yPOBHE CpeHEro 00111ero 00pa3oBaHus JOJDKEH U3YYaThCs B YCIOBUSAX
MPEeIMETHOrO0 KaOWHeTa (U3MKK WIA B YCIOBHUSX HUHTETPHUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHeTre (QU3MKU TOIKHO OBITH
HeoOXxouMoe J1abopaTopHoe 0OOpyAOBaHWE JJIS BBHITIOJTHEHUS YKa3aHHBIX B
nporpaMmme Mo (PU3MKe YYEeHUYECKUX MPAKTUYECKUX pabOT U JAEMOHCTPALMOHHOE
o0opymoBaHHE.

JemoHcTpaninonHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUM C
OPUHIAIIOM MHUHHUMAIBHON JOCTAaTOYHOCTH M OOECHEeYrMBaeT IOCTAaHOBKY
NEPEYUCIICHHBIX B TMporpaMMe 1Mo (U3MKEe KIIOUYEBbIX JEMOHCTpAlUil s
UCCIIEIOBAHMUSI ~ U3y4YaeMbIX SIBJICHMA M  TPOLECCOB, OMIUPUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe 00OpyIOBaHHE [JIi YUYCHHYECKHUX MPAKTUUYECKUX padoT
dbopMupyercss B BHIE€ TEMAaTHYECKMX KOMILJIEKTOB M 00eCreunBaeTcs B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydJamomuxcs. TemaTHueckue KOMIUIEKTHI
7a00paToOpHOTO O00OPYJAOBAHUSA JOJDKHBI OBITH MOCTPOEHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HIU(PPOBBIX TaOOpATOPHU.

OCHOBHBIMU LEJIIMHU U3y4YEeHHS (PU3UKHU B 00LIEM 00pa30BAHUU SABIISIFOTCA:

e (opMupoBaHHE HUHTEpeca M CTPEMJICHHS OOYyYaroIIUXCS K Hay4dHOMY

W3YUYEHUIO TPUPOJBI, PA3BUTHE HMX HMHTEIJICKTYalIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;



pa3BUTHE MPEACTABICHUI 0 HAYYHOM METO/E NMO3HAHUS U (OPMUPOBAHUE
HCCIIEI0OBATEIBCKOTO OTHOLIEHUS K OKPY KAIOIIUM SIBIICHUSIM;
dbopMHpOBaHHE HAy4YHOTO MHUPOBO33PEHHUSI KaK pe3yJibTaTa H3y4eHHUs
OCHOB CTPOCHHMS MaTepUH U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKHU;
bopMHUpoBaHUE YMEHUH OOBSICHATH SIBJICHUS C HCIIOJIb30BAaHUEM
bu3nyecKuX 3HAHUIM U HAYYHBIX JT0Ka3aTEIbCTB;

(bopMHUpOBaHHUE TMPEACTABICHUN O poju (DU3UKHU ISl Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHM.

JlocTikeHne STUX IeNiel oO0ecrieunBaeTCsl pelieHueM CIeAYIOIMNX 3a1ad B
npoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus:

npuoOpeTeHnue  CUCTeMbl  3HaHMM 00  ol0ummx  (u3MyecKkux
3aKOHOMEPHOCTIX, 3aKOHax, TEOpUsIX, BKJIIOYAst MEXaHUKY,
MOJICKYJIIpHYIO (PU3UKY, DSJIEKTPOJUHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTHI acCTPOPU3UKH;

dbopMHUpOBaHUE YMEHUN MPUMEHITh TEOPETHUUYECKUE 3HAHUSA I
oOBsicCHeHUS (PU3WYECKUX SABJICHUW B TPUPOAEC U JUISI TPUHATHS
MIPAKTUYECKUX PELICHUM B IOBCEIHEBHOMU KU3HU;

OCBOCHHME CIIOCOOOB pEIICHUS Pa3IMYHBIX 3a/lady C SBHO 3aJaHHOM
¢buznyeckoil Monenblo, 3aJay, MOJApPa3yMeBAIOUINX CAMOCTOSTEIbHOE
co3gaHue puU3NUECKo MOJIENH, aJIEKBATHON yCIOBUSIM 3a/1a4H;
MOHMMaHUE (U3MYECKUX OCHOB W NPHUHIMIIOB JEUCTBUSI TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKHUX MPOLIECCOB, UX BIMSIHUA Ha OKPYKAIOIILYIO
cpeny;

OBJIJICHUE METOJAAMU CaMOCTOSITEJIbHOIO IUIAHHUPOBAHUS M MPOBEACHUS
(U3MYEeCKUX SKCHEPUMEHTOB, aHajlu3a W MHTEpIpeTauuu uHGOpMaIu,
ONPENENICHNs] JOCTOBEPHOCTH ITOJYYEHHOTO PE3YJIbTATA;

CO3/IaHUE YCIIOBUM ISl PA3BUTHUS YMEHUM MPOEKTHO-UCCIIEI0BATENBCKOM,
TBOPYECKOU JIESATENBHOCTH.

Ha wuzyuenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIEro
oOpazoBanus orBoautcs 134 yacos: B 10 kiacce — 68 yacoB (2 yaca B Henen0), B
11 kimacce — 68 vacoB (2 yaca B HEJIEIIIO).



COAEPKXAHME OBYUYEHUSA
10 KJIACC

Paznen 1. ®u3uka u MeTObI HAYYHOT'O MO3HAHUA

@usuka — Hayka o mnpupone. HayuHbie MeTOABI NO3HAHUS OKPYIKAIOLIETO
Mupa. Posib DOKCniepuMeHTa M TEOPUM B IPOLECCE II03HAHUA IPUPOJBL.
OKCHepUMEHT B (PUBHKE.

MopnenupoBanue (pU3MUYECKUX SIBICHUA M mpoueccoB. HayuyHble rumoressl.
dusnyeckre 3aKOHbI U TEOPHUH. ['paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHLIMI COOTBETCTBHS.

Ponb u mMecTto Qu3Nku B (POPMUPOBAHUU COBPEMEHHON HAyUHON KapTHHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele U 1U(GPOBBIE H3MEPUTENbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBkeHHE. OTHOCHUTEIBHOCTh MEXAaHHMYSCKOI'O JIBIKCHUS.
Cucrema orcuéra. TpaekTopusi.

[lepemerienre, CKOpOCTh (CpefHsIsi CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTepuaibHOW TOUYKH, UX MPOCKIMU HA OCH CUCTEMbI KOOPJHUHAT.
CnoxeHue nepeMeleHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE NpsSMOJMHENHHOe IBrkeHue. I'paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelICHUs
MaTepUasbHOW TOYKHU OT BPEMEHH.

CBoOomHoe najzieHre. Y CKOpeHHe CBOOOTHOTO MaICHUS.

KpuBonuueitHoe  nBwkeHue. JIBUKEHHME  MaTepUaJIbHOM TOYKHA MO
OKPYHOCTH C MOCTOSIHHOM 10 MOJAYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEWHAs
ckopocTh. [lepuoa u yacrora obpaiienus. [leHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHHYeCKHEe YCTPOMCTBA W IPAKTUUYECKOE IIPUMEHEHHE: CIIHUJIOMETD,
JIBU>KEHUE CHAPSIOB, IIETIHBIE U PEMEHHBIE MTepeIayun.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WLIKOCTPALIMS KHUHEMATUUYECKUX XapaKTEPUCTHUK
JIBYOKCHUS.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Teq B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaOmronenne ABWKEHHS Teja, OPOIIEHHOrO TOJA YIJOM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenune yckopeHusi CBOOOTHOTO MaICHHUS.

Hanpasnenue ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydeHre HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY IyTAMH, MPOUJICHHBIMU TEJIOM 34
MOCJTICIOBATEILHBIC PABHBIE MPOMEXKYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JIBUKEHHH C HAYAJIbHON CKOPOCTHIO, PABHOM HYJIIO.

N3ydyeHne NBUKEHUS IAapUKa B BA3KOU KUIKOCTH.

N3yuenue ABMKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuanun  otHocutenbHOCTH  [anmunes. llepBwii  3akoH  Hbrotona.
HNueprumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoit 3akoH HeroToHa
JUIA MaTepUalIbHOM TOUKHU. TpeTuii 3aKkoH HbroTOHA 1711 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuna Tsbkectu. IlepBasi kocMmuueckas
CKOPOCTb.

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

Tpenne. Bunpl Tpenus (mokosi, ckonpxeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHus: CKONIbXKEeHUs U cuiia TpeHus nokosd. KoadduimenT tpenus.
Cuna conpoTUBIICHUS NPU ABUKEHUU TEJIA B KUJKOCTH WJIU rase.

[ToctynaTtenbHoe 1 BpaliateabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpauleHus. llneuo cumbl. YcnoBus
paBHOBECHS TBEPIOTO TENA.

TexHndeckre yCTpOWCTBA M MPAKTHYECKOE IPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHne UHEPIUU.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIIUX TEJI.

Bropoit 3axkoH HproToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaruu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U TTaJICHUH.

CpaBHeHME CUJT TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHUS.

YcnoBust paBHOBecHs TBEPAOTro Tena. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3yuenue aBuxeHus: OpycKa 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MNPYKUHE U
PE3MHOBOM 00pa3siie, oT ux JaedopManuu.

HccnenoBanne ycinoBHM pPaBHOBECHS TBEPAOTO Tejla, HWMEIOLIETO OCh
BpALCHUS.

Tema 3. 3akoHnvl coxpaneHus 6 mexanuke

NmMnynbc MartepualibHOM TOYKU (Tena), CUCTEMbl MATEpHAIbHBIX TOYEK.
NMnynbc CHIIBI U U3MEHEHHME HMMITYJIbCa TeNld. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBUKEHUE.

PaGota cusbl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprusi MaTepuaJbHOW TOUKM. Teopema 00 W3MEHEHHUH
KUHETHUYECKOW SHEPTUMU.

[TorennumanbHas JHEprus. [TorenunanbHas SHEprus YIIPYTO
nedhopMupoBaHHONW — mpykuHbl.  [loTeHnmanpHas  SHepruss Tejda  BOJIU3U
MTOBEPXHOCTH 3€MIIH.

[ToreHuuanbHple WM HENOTCHUUAIbHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHMYECKOW SHEPTHUM CUCTEMBI TEIN.
3aKOH COXpAaHEHUSI MEXAHUYECKON SHEPIUHU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuueckne yCTpOWCTBA M IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN UCTOJIET, IBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[lepexon MOTEHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, nabopamopmsie padbomul

N3ydenne abCOMIOTHO HEYHNPYroro yjaapa C MOMOIIBIO ABYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHHEM MEXaHWYECKOW SHEPrUu
TeJla Ha IPUMEPE PACTSIKECHUSI PE3UHOBOTO KIyTa.

Paznen 3. MogekyasipHas Gu3nKa 1 TEePMOJAMHAMUKA

Tema 1. OcHo6vl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISAPHO-KUHETUYECKOU TEOPUHM U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmwxenue. Juddysus. Xapakrep IBUKEHHS U
B3aMMOJICMCTBUSL YaCTUI BeElIECTBA. MoJenn CTpPOEHUS Ta30B, KUJKOCTEU H
TBEPJBIX TSI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojielieid. Macca u
pa3mepsl MoJiekyll. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
[enbcus.



Mopens  wupeanpHOro rasza. OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOW TEOpUM HACAIbHOTO raza. AOCOJIIOTHAs TemIepaTypa Kak Mepa
CpeOHEW KUHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHUs dvactul rasza. lllkarma
temneparyp KensBuna. ['a30Bbie 3akoHbI. YpaBHeHUe MenaeneeBa—Kianeipona.
3akoH [lanmprona. M3omponeccsl B UACATbHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpencTaBieHrHE HW30MPOLECCOB: HM30TEPMa, H30XO0pa,
n3o0apa.

TexHuyeckue yCTpPOIICTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnpIThl, AOKa3bIBAIOIINE JIMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCIMHEHUM.

OmnbiTel 10 MU PYy3UN KUAKOCTEHN U ra30B.

Monens 6pOyHOBCKOTO ABUKEHHUS.

Mogens onbita LlTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICCTBHUSL.

Mogenb, HILTIOCTPUPYIOLIas IPUPOLY AABJIEHHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHHS UCAIBHOTO Trasa,
M30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomul

Omnpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAaT€ Ha OCHOBE M3MEPEHUU
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoOuUHaAMUKU

TepmonnHnamuueckass cucrema. BHYTpEHHsASI 3HEPrusi TEPMOJIUHAMHUYECKOU
CUCTEMBI U c11ocoObl e€ n3meHeHusi. KonnuecTBo TemnoTsl u padbota. BHyTpeHHss
SHEPrusi  OJAHOATOMHOTO  HJealbHOrO0  Tra3a. Buasl  Temionepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TyYeHHUE. Y IeNIbHAsI TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEMI0TH Npu TEIIoNepeaye.

[lonatue 00 aamabaTtHOM mpouecce. llepBbIii 3aKOH TEPMOJMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJIMHAMUKHU K u3ompoieccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHamMuku. HeoOpatumMocTh IPOLIECCOB B IPUPOJIE.

TemoBpie  mamuHbl.  [IpuHOWNBI  OEWCTBHST  TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBaHus HSHEPruM B TEIUIOBBIX MamnHax. KoapduiueHt mone3Horo
nevctBug TemoBol mammHbl. [Hukn KapHo u ero kosdduIMEHT MoJae3HOTro
JNEUCTBUA. DKOJIOTMYECKUE MPOOJIeMbl TEIIIOIHEPTETUKH.



TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEeHHEH HSHEPruu Tejla MPU COBEPIICHUH PAaOOThI: BBUIET
npoOkKu u3 OYyTBUIKM TOJ JACHCTBHEM CXKAaTOro BO3JyXa, HarpeBanue sdupa B
JaTYHHOU TpyOKe IMyTEM TpeHUs (BUIEOAEMOHCTPALINS).

N3meHeHne BHYTpEeHHEN SHEPruu (TeMIlepaTyphbl) Teaa IpH TeIlonepeaaye.

OnpIT 1mo ananabaTHOMY PACHIMPEHUI0 BO3ayXxa (OMBIT C BO3QYIIHBIM
OTHHBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENSE BHYTPEHHETO CrOpaHus, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenue yaenpHOU TENI0EMKOCTH.

Tema 3. Aepecamnsie cocmoanusa eeuwyecmea. Pazosvie nepexoovl

[TapooOpa3zoBanue u KoHJeHcalus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsI BJIAXHOCTh BO3Ayxa. HacwlllleHHbI map. YaelbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPbl KUIICHUS OT JABJICHHS.

TBépnoe Teno. Kpucramnmyeckue u amopubie Tena. AHU30TPOINHS CBOMCTB
kpuctaiioB. Kuakue kpuctaiuibl. CoBpeMmeHHble Marepuaibl. [lmaBienue u
KpucTayui3anus. Y aeibHas Terora miasienus. Cyonumarusi.

VYpaBHeHuE TEMIOBOTO OanaHca.

TexHuyeckre yCTpOIICTBA U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TMOIYUYECHHUS] COBPEMEHHBIX MaTEpUaloB, B
TOM YHUCJIE HAHOMATEepUaJOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

HaOmronenue HarpeBaHus U IUIaBJICHUS! KPUCTANTIMYECKOTO BEIlleCTRA.

JleMOHCTpanust KpuCTaIIOB.

Yuenuueckuii sxkcnepumenm, nabopamopmusie padonul

N3MepeHne OTHOCUTENBHOM BIAQXKHOCTH BO3TyXa.

Paznen 4. DaekTpoauHaMuKa
Tema 1. dnexkmpocmamuxa
OnekTpuzauusi Tela. OJEKTpUYecKuil 3apsn. JBa Buaa 3JIEKTPUUYECKUX
3apsnoB. IIpOBOIHMKHK, OUANEKTPUKU W MONYNPOBOJHUKHU. 3aKOH COXPAHEHUS
AIIEKTPUUECKOTO 3apsija.
B3anmoneiictBue 3apsanoB. 3akoH Kyisona. TouedHBIN 2IEKTpUYECKUI 3apsi.
Onextpudeckoe mnosie. Hampsok€HHOCTh  3iieKTpruyeckoro mois. IIpuHmun



CYNEPIIO3ULHMN BJIEKTPUUYECKUX MOJIeH. JIMHMM Hanps>KEHHOCTH AJIEKTPUUYECKOTO
TTOJISL.

PaGora cun  snekrtpocrarmueckoro  mois.  I[lorenmuman.  Pa3HocTh
NOTEHUUAJIOB. [IpOBOOHUMKM W JUANEKTPUKU B BJIEKTPOCTATUYECKOM TIOJIE.
JudnexTpuyeckas NpOHULAEMOCTb.

OnextpoéMkocTh. KoHaeHcaTop. DIEKTpOEMKOCTh TUIOCKOIO0 KOHAEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHAEHCATOPA.

TexHu4eckre yCTPOMCTBA M IPAKTUYECKOE IPUMEHECHHUE: SIEKTPOCKOI,
DIIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONPHUOOPOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN annapar, CTpyHAHbINA TPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y IPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3aumopernicTBre Ha IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEL.

[IpoBOJIHUKH B 3IEKTPOCTATUUECKOM IOJIE.

DnekTpocTaTuueckas 3amuTa.

JIA3IIEKTPUKY B 3JIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAatopa OT IUIOMaau
IJIACTUH, PACCTOSHUS MEXAY HUMH U TUAJIEKTPUIECKOW IPOHULIAEMOCTH.

DHeprus 3apsKEHHOIO0 KOHAEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomul

N3mepenune 3neKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DNEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
Nctoununku Toka. Cuina Toka. [10CTOSIHHBIN TOK.

Hanpspxenue. 3akon OMa 7151 y4acTKa LETH.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE COMPOTHUBIECHUE BELIECTBA.
[TocnenoBaTenpHOE, TapaIENIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

PaGora onexkTpuyeckoro Toka. 3akoH Jhxoyns—Jlenna. MoiHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOABIKYIIAS CHAJIAa U BHYTPEHHEE CONPOTUBICHUE WCTOYHHKA TOKA.
3akon Oma 11 MOJHOM (3aMKHYTO#) 35ekTprudeckoi uenu. KopoTkoe 3aMbIkaHUeE.

ONEeKTpOHHAasT ~ MPOBOJAMMOCTb  TBEPIABIX  METAVIOB.  3aBUCUMOCTH
CONPOTHUBJICHUS METAJJIOB OT TemIepaTypbl. CBEpXIPOBOJIUMOCTb.

DIIEKTpUYECKU TOK B BaKyyMe. CBOKCTBA JJIEKTPOHHBIX ITYYKOB.

[TomympoBOIHHKH. CoOcTBeHHas 151 MIPUMECHAS IIPOBOJIUMOCTD
noJIiynpoBoIHUKOB. CBoiicTBa p—N-niepexoaa. [omympoBoHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKUd TOK B  pacTBOpax M  paciulaBax  JJIEKTPOJIUTOB.
DIEKTpOIUTUYECKAS AUCCONMALNS. DIEKTPOIIH3.



DJIEKTpUUYECKU TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pazpsaa. Monnus. [Liazma.

TexHuuecKkue yCTpPOHCTBAa M NPAKTUYECKOE IPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OJJEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIIEHUS, BAKYYMHBIN JUO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYIPOBOJHUKOBBIN U0/, FaJIbBaHUKA.

Jlemoncmpayuu

W3mepeHne cuiibl TOKA U HaIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUIUHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TTOTIEPEYHOTO CEYEHHS U MaTepuaa.

CMemaHHoe COeTMHEHUE ITPOBOAHUKOB.

[Ipsamoe wu3MepeHue JIEeKTPOABWKYIIEH cuibl. KopoTkoe 3amMblkaHue
raJIbBAHUYECKOr'0 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTh COIPOTHUBIICHUS METAJIJIOB OT TEMIIEPATY PBI.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

W ckpoBoii pa3psia U NPOBOANMOCTD BO3AyXaA.

OAHOCTOPOHHSSI MPOBOJAUMOCTD JUO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

M3ydeHne cMEemaHHOro COeAUHEHUS PEZUCTOPOB.

N3mepeHne 3JIeKTPOIBUKYILIEH CUIbl UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHUS.

HabnroaeHnue a5eKkTposun3a.

MexknpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce OoCyIECTBISIETCS C
y4ETOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OuoNoruu, XMMHUH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nowsimus, CBSI3aHHBIE C M3yYEHHEM METOJOB HAay4YHOTO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (pakT, rumore3a, (puanuyeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOMIOJEHUE, SKCIIEPUMEHT, MOJETUPOBAHNUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxka: pelieHUEe CUCTEMBbl ypaBHEHUM, JuUHEHHas (yHKLHS,
napabona, runepOosia, UX rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOKAECTBO,
BEKTOPBI U UX IPOEKIMHU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusa: MexaHnueckoe NIBIXKEHHE B >KMBOU mpupoje, muddysus, ocmoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIAayu, TEMIOBOE PAaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, XKUIAKOCTEH WU



ra3oB, JJEKTPUYECKUE CBOWCTBA METAJIOB, AJIEKTPOJMTHYECKAs IMCCOLIMALNSA,
rajbBaHUKAa.

I'eoepagpus: BAaXXHOCTH BO3]lyXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
YYET TpEHUS B TEXHUKE, MOJAIIWIHUKH, HCIOJIb30BAHWE 3aKOHA COXPaHEHHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JpPYyTHE), JBUraTelb BHYTPEHHEIO
CropaHusi, mapoBasi TypOHHa, OBITOBOM XOJOAUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHU
IIOJIy4YECHHs] COBPEMEHHBIX MATEPHAIIOB, B TOM YHCIIE HAHOMATEPHUAIOB, U
HAaHOTEXHOJIOIMH, 3JIEKTPOCTaTHYECKasl 3alluTa, 3a3eMJIEHHE 3JIEKTPOIpPHOOpOB,
KCEPOKC, CTPYWUHBIH IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuoOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, ralbBaHUKA.

11 KJIACC

Paznen 4. JaekTpoauHamMuka

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHaA UHOYKYUA

[locTossHHBIE ~ MarHuThl.  B3auMoOAeMCTBHE  INOCTOSHHBIX ~ MarHUTOB.
MaruutHoe none. Bektop MarHuTHOM UMHAyKuuMu. [IpuHuomn cynepro3uuuu
MAarHuTHBIX MOJied. JIMHMM MarHuTHOM WHAYKUMA. KapTWHAa JMHWKA MarHUTHOU
WHIYKIUH T0JISI IOCTOSHHBIX MAarHUTOB.

MarnutHoe 10JIE TNPOBOAHMKA C TOKOM. Kapruna JIMHUN WHAYKUHAU
MAarHuTHOTO TOJISI JUIMHHOTO MPSMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOT'O
IIPOBOJHUKA, KaTyIIKHU ¢ TOKOM. OnbIT Opcrena. BzanmonencTBre NpoBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPABJICHUE.

Cuna Jlopenua, e€ MOyJib U HalpaBlieHUE. [[BMKEHHUE 3apsiKEHHON YaCTUIIbI
B OJIHOPOJIHOM MarHuTHoM mnosje. Pabota cunbl JlopeHna.

SIBneHne JNEKTPOMArHUTHOM MHAYKUMHU. [IOTOK BEKTOpa MAarHUTHOMU
WHIYKIUU. OJIEKTPOJABMXKYINAs CWIa HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu dapazes.

BuxpeBoe ayeKTpuYecKoe Moje. OJIEKTPOABMXKYLIAs CHJa WHIYKUWAN B
MIPOBOJHUKE, IBHXKYILIEMCS TOCTYATENBHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIIGHME CAMOMHIYKLIMH. OJIEKTPOABMXKYINAs CHJA
CaMOMHIYKIIH.

DHeprust MArHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckrue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHE: IOCTOSHHBIE
MAarHuThl, JJIEKTPOMArHUTHI, JJIEKTPOIABUraTEllb, YCKOPUTEIH 3JIEMEHTAapPHBIX
YaCTHUL, UHAYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM MOJIEM.

JIvHUM MHIYKIMY MAarHATHOTO TTOJIS.

B3aumopenicteue 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJINTA.

SIBiIeHME ANIEKTPOMArHUTHON MHIYKIWH.

IIpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJBHKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH N3MEHEHUS
MAarHATHOTO MOTOKA.

SIBneHne caMOMHAYKIIHUH.

Yyenuueckuii sxcnepumenm, nabopamopusie padbonul

W3y4yeHrne MarHuTHOIO I0J1s KaTyLIKH C TOKOM.

HccnenoBanne NeMCTBUS MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccenenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW UHAYKIUH.

Pa3znea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

Konebarensnass  cucrema. CBOOOMHBIE  MEXaHMYECKHE  KoJieOaHUSI.
["apmonmnyeckue konebanus. [lepuon, wacrora, amrummryga u ($asza koieOaHUH.
[IpyXuHHBIN MasgTHUK. MareMaTU4eCKUM MASTHUK. YPAaBHEHHE TAPMOHHUYECKUX
koJnebanuii. [IpeBpaiiieHre HEPrUn MPU rapMOHUYECKUX KOJICOAHUSX.

KonebarenpHbiit kKOHTYp. CBOOOAHBIE DJIEKTPOMATrHUTHBIC KOJIeOaHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOrus MEXAY MEXaHUYECKUMHU U
ANEKTPOMArHuTHEIMUA KoJieOanusimu. @Dopmyna Tomcona. 3akoH CcOXpaHEHUs
HHEPTUU B UJCATHHOM KOJIeOAaTETbHOM KOHTYPE.

[IpencraBienne o 3aryxaroumx KojieOaHUsAX. BbIHYKIEHHbIE MEXaHUYECKUE
KoJjiebanus. Pezonanc. BeiHyX/I€HHBIEC 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennpiii TOK. CHUHYCOMAQIbHBIM TNEpPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbl TOKA U
HaIpsKECHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTpeOICHUE SIEKTPUUECKON
SHEPIruM. JKOJOTMYECKUE PUCKHU TMPHU MPOU3BOJCTBE AEKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs AJICKTPOIHEPTUU B TOBCEHEBHOMN KU3HMU.

TexHndeckre yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHE: DIIEKTPUUYECKUN
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, JIMHUU AJEKTpONepeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJjieOaTeNbHOW CHUCTEMBI (TIPY>KUHHBIA WIIH
MaTeMaTUYECKUI MAsSTHHK).



HaGnronenue 3aryxaromumx KojieOaHuii.

HccnenoBanne CBOWCTB BBIHYXACHHBIX KOJIEOaHUM.

Habmonenne pe3onanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKAa U HANPsDKEHUS] OT BPEMEHM) ISt
DJIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mocienoBaTebHOM COCAMHEHUU PE3UCTOpa, KaTYIIKU
WHJyKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb JIMHUY 3JIEKTPONEPEIaUu.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

HccnenoBanue 3aBUCUMOCTH MEPUOJA MajbIX KoJeOaHUM Ipy3a HA HUTU OT
JUTMHBI HUTU U MaccChbl Irpy3a.

HccnenoBanre NEPEMEHHOI0 TOKa B LENM W3 IOCJIEI0BATENIbHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHble 60JIHbL

Mexanuueckue BOJHBI, yciaoBusi pacnpoctpanenusi. llepuoa. CkopocTb
pacrpocTpaHeHuss M JuiMHAa BoJHBL. [lomepeuHble W MOpPOJOJIbHBIE BOJHBI.
HUuTtepdepenims u uppaxius MeXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DIEKTPOMATHUTHBIE BOJHBI. Y CIOBUS U3IYyYEHUS JIEKTPOMATHUTHBIX BOJIH.
B3aumnast opuentanus BektopoB E, B, V B anexrpomarautHol BosHe. CBoiiCcTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIICHUE, TMOJSpHU3aIus, TuQpaKius,
unTepdepeHius. CKopocTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpuHLIMTBI paUOCBSI3U U TeNeBUACHUs. Paqnonokanus.

DIEKTPOMArHUTHOE 3arPsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckre yCTpPOWCTBA M MPAKTHUYECKOE IPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JIUArHOCTUKA B TEXHUKE M MEAUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

Jlemoncmpayuu

OOpa3oBaHue U PacpOCTPaHEHNE MONEPEYHBIX M MPOJAOJIBHBIX BOJIH.

Konebmromeecs Teo Kak HCTOYHHK 3BYKa.

HabGmronenue orpaxkeHus U MpeoMIICHUS MEXaHUYECKHUX BOJIH.

HaoGmronenne natephepeHunu 1 1uppakiiii MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabGmronenue cBsi3 TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM U
4acTOTOM KOJIeOaHUH.



UccnenoBanune CBOWMCTB  D3JICKTPOMArHUTHBIX  BOJIH: OTpaXEHUE,
peIOMJICHUE, MOSIpU3as, udpakius, UHTephepEHITH.

Tema 3. Onmuka

['eomeTpuueckas ontuka. IIpsmMonuHENdHOE pacnpoCTpaHEHUE CBETa B
oHOpoIHOM cpene. JIyd cBera. ToueUHbI HCTOUHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHUsi cBera. [locTpoeHne m3oOpaxkeHuil B
IIJIOCKOM 3€pKarie.

[Ipenomienue cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN IMOKA3aTellb
npenoMiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yrosl IMOJHOIO
BHYTPEHHETO OTPaKEHHSI.

Hucnepcus ceeta. CiaoxHbIi cocTtaB Oenoro cseta. LBer.

CoOuparomie W pacceuBaromue JUH3bL. ToHKas JmH3a. DOKycHOE
paccTosiHME W ONTHYecKash cujia TOHKOM nuH3bl. [locTpoenue uzoOpaxeHuil B
coOuparolux U paccenBaromux JuH3ax. Gopmyna TOHKOW JUH3BI. YBeJIUYEHUE,
JlaBaeMOoe€ JINH30MU.

[Ipenesbl NPUMEHUMOCTH TE€OMETPUUECKON ONTUKH.

BonnoBass ontuka. HWutepdepenmus cBera. KorepeHTHblE HCTOYHHKHU.
VYcaoBusi HabOMOIEHUS MAaKCUMyMOB M MHMHMMYMOB B HHTEp(hEpEHIIMOHHOU
KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JludpakiuoHHas pemérka. YCIOBHE HaOIIOICHUS
[JIaBHBIX ~MAakKCMMyMOB TMpH MNaJ€HUM MOHOXPOMAaTHYECKOrO CBETa HA
Tu(PAKIIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIM amnmapar, MHUKPOCKOI, TEeJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEWHOE paACIpPOCTPAHEHUE, OTPAKEHUE U MPEIOMIICHHUE CBETa.
OnTuyeckue nprudOpHI.

[TonHOE BHYyTpEHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanrie CBONCTB U300paKEHUHN B JIMH3aX.

Moaenu MUKpPOCKOIIA, TEIECKOIIA.

Hab6monenne natepdepeHnm cBera.

HaoOmonenue nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[Tomy4yeHue cnekTpa ¢ TOMOIIBIO MPU3MBL.

[Tonydenne ciekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGmrogenue nonsipu3aluu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopusie padbomul



W3mepenne nokasaresis NpeoMIIEHNs CTEKIIA.
HccnenoBanre CBOMCTB H300paXeHUH B JTMH3AX.
HabGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBLHONH TEOPUH OTHOCHUTEJIbHOCTH
['panuupl  OPUMEHUMOCTHM  KJIACCMYECKOM  MmexaHuku.  [locTynatsl
CHEUUAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BaKyyM€, IPUHLMUI OTHOCUTEJIbHOCTH DHHILTEIHA.
OTHOCUTENBLHOCTh OJTHOBPEMEHHOCTHU. 3aMEJIJICHUE BPEMEHU M COKpPAIICHUE
JUTAHBL.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ SHEPrued U UMITYJIHCOM PEISTUBUCTCKON YaCTULIBI. DHEPrus
ITOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®ortonsl. ®opmyna [1nanka cBsizu sHepruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gororpdexra. Onpitel A. I'. CToneroBa. 3akoHBI
dotordpdekra. YpaBuenue DunmTeitHa st hoTodpdexra. «KpacHas rpaHuiar
dbotoaddexra.

JlaBnenue cBera. OnwiTel I1. H. JIeGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuyeckue yCTpOWCTBa W MPAKTUUYECKOE MpPHUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, coTHEUHast 6aTtapes, CBETOANO/I.

Jlemoncmpayuu

®oto3¢p(DHeKT Ha yCTaHOBKE C IMHKOBOM IJIACTUHOM.

UccnenoBanne 3akoHOB BHeIHETo GhoTodddexra.

Cseronno.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHuO o -4acTHI.
[InanerapHas wmoxaens aroma. [loctynatel bopa. M3nydenne u moryionieHue
(GOTOHOB TpU TEpexo/ie aToMa C OJHOTO YPOBHS SHEPrHMH Ha Jpyroil. Bumsl
cnekTpoB. CHEKTp YPOBHEW HEPrUu aToMa BOJIOPO/Ia.

BonHoBbIe cBolicTBa yacTull. Bonnsl ne bpoinsa. KopnyckynsipHO-BOJIHOBOM
JyaTu3M.

CHOHTaHHOE U BBIHYXJACHHOE U3JIyYCHHE.

TexHndeckre yCTPOMCTBA M NPAKTUYECKOE NIPUMEHEHHUE: CIIEKTPaJIbHbBIN
aHau3 (CIEKTPOCKOIN), JIa3ep, KBAHTOBBII KOMITbIOTED.



Jlemoncmpayuu

Mopens onbita Pesepdopna.

Onpenenenue JJIMHBI BOJIHBI JIa3epa.

HaGmrogenue TMHeHyaThIX CIEKTPOB U3ITyUECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HaOmronenue inHeyaToro cekTpa.

Tema 3. Amommnoe a0po

OKCHEPUMEHTHI, JOKa3bIBAIOIINE CIOKHOCTb CTPOEHHs sapa. OTKpeITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuro  cocraBa
paaroakTUBHOTO u3iydyeHus. CBoiicTBa anbda-, Oera-, ramma-u3Iy4eHHs.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA W HeuWTpoHa. Hykimonnas moxens sigpa ['eitzenGepra—
HBanenko. 3apsag sapa. MaccoBoe uncio sapa. M30Tomnsl.

Anbda-pacnag. OJEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3Ty4eHHe. 3aKOH paIMOaKTUBHOTO pacraja.

DOHeprus CBsA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT maccsl sipa.

SnepHbie peakuuu. [leneHue u cuHTE3 A1EP.

SAnepnwrii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHIEKTUBHI
AJIEPHON PHEPTETUKU. DKOJOTHUECKUE ACTIEKThI SIACPHON SHEPTEeTUKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE MIO3UTPOHA.

MeTtob! HAOMIOIEHUS M PETHCTPAIMH 3JIEMEHTAPHBIX YACTHII.

dyHaMeHTanbHbIe B3auMoieicTBUs. EqUHCTBO du3nueckoil KapTUHBI MUpA.

TexHuyeckue ycTpoucTBa U NMPAKTUYECKOE MMPUMEHEHHUE: TO3UMETp, Kamepa
Buinbcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLINX YaCTHUL.

Yyenuueckuii sxcnepumenm, nabopamopusie pabonivl

HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3zgen 8. JiemMeHTHI ACTPOHOMUM U ACTPOGUIUKH

Ortanbl pa3BUTUs acTpoHoMuu. [IpukiaaHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3nnoro nHebGa. Co3Be3ausi, sipKue 3BE3MBI, IUIAHETHI, UX BHANMOE
JIBIDKEHUE.

CoxHeuHas cucTema.

Comnnne. ComHeuHast akTUBHOCTh. Mcrounuk sHeprun ComHIa U 3BE3.
3BE3MbI, UX OCHOBHBIC XapaKTCPHUCTHUKHU. JlmarpamMma «CHEKTpaJbHBIA Kjacc —
CBETUMOCTB». 3BE3BI IJIaBHOM IOCJEIOBATENLHOCTH. 3aBUCHMOCTH «Macca —
CBETUMOCTBY» IS 3BE3J TJIABHOHM IOCIIENOBATEILHOCTH. BHYTpeHHEE CTpoeHUE



3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3BoMoIMK CoJHIa U
3BE3/1. DTambl )KU3HU 3BE3].

Mineunbiii Ilyte — nHama ['anaktuka. Ilonoxkenue u aBwxkeHue CosiHIA B
INanaxktuke. Tunel raaktuk. Paguoranaktuku u kBazapsl. UEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ia. Pa3zberanue rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBOE U3IydYeHHE.

Macmrabnas ctpykrypa Beenennoit. MeTaranakTuka.

Hepeménnbie mpoOiaemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaOmronenuss HeBOOPYKEHHBIM TJIa30M C UCMOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONIPENCTICHUS TTOJIOXKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEepHOro NoJymapus U ipKue 3BE3/bI.

Hao6monenus B Teneckon JlyHbl, ianeT, Mieunoro I1yTu.

O0o01ar01Iee MOBTOPEHUE

Ponp ¢u3uku uW acTpOHOMHM B DSKOHOMHYECKOW, TEXHOJOTUUYECKOH,
COIIMAJIBHON M ATUYECKOU chepax nesTeTbHOCTH YeJIOBEeKa, POJib M MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTUHE MUPA, poib (U3HUUECKON TEOPUHU
B (OpPMHUPOBAaHMM TIPEACTABICHUN O (PU3MYECKON KapTHHE MHpPA, MECTO
¢bu3nUecKkoil KapTUHBI MHpPa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHs B 11 kitacce oCyIecTBIsIeTCS C
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OHOJIOrMU, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mescnpeomemnvie nonsamusi, CBI3aHHbIE C U3YYEHHEM METOJIOB HAY4YHOTO
MO3HAHUSA: SIBIEHWE, HAay4YHBIA (pakT, TUmoTe3a, (hu3udeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJEHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: penieHHWE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(YHKIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl U MX MPOEKIHUH HA OCH KOOPIAWHAT, CIIOXKEHHUE BEKTOPOB,
MIPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIUH, TMPU3HAKK MOAOOUS TPEYTOIHHUKOB,
OTIpeJICJICHHE TUIONIAIN TIIOCKUX PUTYp U 00BEMA Tell.

buonocus: »>nekTpuyeckue SBJICHHS B JKUBOW MpPUPOJE, KoJieOaTelabHbIE
JIBUOKECHUS B )KUBOW MIPUPOJE, ONTUUYECKUE SIBIICHUSI B KUBOM MPUPOJE, NECUCTBUEC
paaraluy Ha )KUBbIC OPTraHU3MBL.

Xumus: cTpO€HHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKas CTPYKTypa TBEPIBIX
TEJd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PpEIIETKH, CHEKTPaIbHBIN
aHalus.



l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJIEKM MAarHUTHBIX Py,
dhoTochEMKa 3eMHOM IMTOBEPXHOCTH, MIPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texnonocusa: NVMHWUM DJEKTpoOIEpeaay, TEHEpPATOp MEPEMEHHOI0 TOKa,
AJICKTPOJBUTATENIb, WHIYKIIMOHHAS II€Yb, pajap, pPaaUuONPUEMHHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAsl OITHKA,
coJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBI 110
OU3SUKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

OcBoenne yudeOHoro mnpeamera «Ddusnuka» Ha ypoOBHE CpeAHEro OOIIEro
oOpa3oBaHus (0a30BBI YPOBEHB) JOJKHO OOSCIICUHUTHh JTOCTHIKEHHE CIISTYIOIINX
JUYHOCTHBIX, METAIIPSAMETHBIX U MPEIMETHBIX 00pa30BaTCIIbHBIX PE3yJIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHUS y4eOHOro npeaMera « OU3uKay JOJKHBI
OTpakaThb T'OTOBHOCTh M CIIOCOOHOCTh OOYYalOIMUXCS PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3WUIIUEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YyOEXJECHHH, COOTBETCTBYIOIIUX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCHMCKOIro OOIIECTBa, PACHIMPEHUE KU3HEHHOIO
ONBITA U OIbITA JACATCIBHOCTH B IMPOIIECCE peaav3alyd OCHOBHBIX HAIPAaBJICHUMN
BOCHUTATEJIbHOM JAEATEIILHOCTH, B TOM YUCJIC B YAaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ULIMKU 00YyYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUMCKOIO OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYETOBEYSCKMX T'YMAaHHUCTHUUYECKUX M
JIEMOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX TPa)xJaHCKOIrO
oOIecTBa, y4acTBOBaTh B CAMOYIIPABIICHUH B 00pa30BaTeIbHON OpPraHU3aIHNY;

YMEHUE B3aUMOJEHUCTBOBATH C COUAIBHBIMA UHCTUTYTaAMU B COOTBETCTBUH C
X QYHKIIUSIMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JI€SITETbHOCTH;

2) MaTPHOTUYECKOI0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTD POCCHICKON rpak 1aHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

IIECHHOCTHOE OTHOIICHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHHSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, STHYCCKOTO ITOBEICHUS;

CIIOCOOHOCTh OIICHWBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC peIIeHUs,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI M IIEHHOCTH, B TOM YHUCJIC B
JIESITEIbHOCTH YUE€HOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO Oy IyIIErO;

4) 3CTeTHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIIEHHUE K MUPY, BKIIFOYAS 3CTETUKY Hay4YHOTO TBOPUYECTBA,
MpUCYIIETro GU3NIeCKO HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K Pa3IndHbIM cdepaMm MnpodecCHOHATBHON IESTEIHHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKON M TEXHUKOW, yMEHHE COBEPIIATh OCOZHAHHBIN BHIOOP
Oynyiiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE IJIaHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U caMOOOpa30BaHUIO B 00JIACTH
(GU3UKHN HA IPOTSHKEHUU BCEH JKU3HU,

6) IKOJIOrHYeCKOT0 BOCIIUTAHMS

Cc(OPMUPOBAHHOCTH HKOJIOTUYECKON KyJIbTYphl, OCO3HAHHE TJI00ATBHOTO
XapakTepa IKOJOTUIECKUX MPOoOIIeM;

IJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPY>KAIOILEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacuIMpeHue OmbITa JEATENbHOCTH HKOJOTMYECKON HalpaBJIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH MO0 (PU3HUKE;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PH3NIECKON HAYKH;

OCO3HAHME LEHHOCTHM HAy4YHOW JESITEIbHOCTH, TOTOBHOCTb B IIPOLECCE
u3ydeHus: (U3MKA  OCYIIECTBISAITh  MPOEKTHYID M HCCIIEOBATEIBCKYIO
JEATEeNIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDI

IMo3naBaTeibHBbIE YHUBEPCAIbHbIE YUeOHbIe 1eilicTBUS
ba3oBble 1ornyeckue AecTBUs:
CaMOCTOATENFHO  (OPMYJIHpPOBATH W aKTyalIM3upoBaTh  MpoOIieMy,
paccMmarpuBaTh €€ BCECTOPOHHE;
ONPENCNATh IEMN JACITCIIBHOCTH, 3aJaBaTh IapaMeTPbl M KPHUTEPUU UX
JOCTHKCHUS,
BBISIBIISITh  3aKOHOMEPHOCTH W TPOTHUBOPEUMS B  PacCMAaTPUBAEMBIX
bu3NYECKUX SBICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHHUS MPOOJEMbI C YYETOM aHaIM3a WMEHOIIMXCS
MaTepHATBHBIX M HEMaTePUAIILHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHUE PE3YJIHTATOB
IIEJISIM, OLICHUBATh PUCKH TIOCIEACTBUHN JACSITCIBHOCTH;
KOOPJIMHUPOBaTh W  BBIMIOJNIHATH pabOTy B  YCIOBHUSX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBYSI;
pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KH3HEHHBIX MTPOOJIEM.
Bba3oBble uccienoBaTeabckme 1eiicTBUS:
BIIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KITIOYEBBIMH MOHSATHUSIMU M METOIaMHU
bu3nYecKoil HayKH;



BJIa/ICTh HaBBIKAMH Y4eOHO-MCCIIEA0BATEIBCKONW U MPOCKTHOU ACSITENbHOCTH
B 00nacTu (pU3MKU, CHOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEILHOMY MOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUECKOIro COJIep)KaHus, MPUMEHEHHUIO Pa3INYHbIX
METOJIOB O3HAHUS;

BJIQ/IETh BHUAAMU JEATEIHHOCTH 10 TMOJYYCHHIO HOBOTO 3HAHUSA, €ro
UHTEPIIPEeTAlliY, MPEoOpPa3OBaHUI0 U MPHUMEHEHHIO B Pa3jIMYHBIX YYeOHBIX
CUTYalLIMsIX, B TOM YKCJIE IPHU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJISITh [IPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyalM3UpOBaTh 3ajauy,
BBIIBUTaTh TUIOTE3y €€ pelIeHMs,, HaXOAWTb apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX YTBEp)K/ICHUH, 3a7aBaTh IapaMeTPbl U KPUTEPUN PELLICHUS;

aHAM3UPOBATh TMOJYYEHHBIE B XOJE peUICHHs 3aJaud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (OPMYJIHPOBATh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOMN
JeSITeIbHOCTH, B TOM YHCIIE TIPU N3YYCHUH (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CHUTYallMsIM, OLICHUBATh PUOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTh 3HaHWA TI0 (U3MKe B MTPAKTUYECKYIO 0O0JIaCTh
KU3HEAEATEIbHOCTH;

YMETbh MHTEIPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00s1acTe;

BBIJIBUTaTh HOBBIE UJIEH, PEJIaraTb OPUTMHAJIbHBIE IOAXO0/IbI U PEIICHNUS;

CTaBHUTbH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE aTbTePHATHBHBIC PEIICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIa/IE€Th HaBBIKAMH IMOJy4eHUS MHGOpMalUU (PU3NYECKOTO CONEPKAHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYLIECTBIIATH IIOMCK, AHAJM3,
CHCTEMAaTH3alMI0 ¥ WHTEPIpEeTalni0 WHGOPMAIMK Pa3INYHBIX BHAOB U (GOpM
IPECTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCIIOJb30BaTh  CPEACTBA  MH(POPMAIMOHHBIX M  KOMMYHHMKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHHH KOTHUTHUBHBIX, KOMMYHHUKAaTUBHBIX M OpPTaHU3aI[MOHHBIX
3aJa4y C CcOONMIoJICHHMEM TpeOOBaHUM DJPrOHOMHUKHM, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, PECypCcOCOEpeKEeHHs, TMPaBOBBIX M OTUYECKUX HOPM, HOPM
nH(pOpMaITMOHHOM 0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pa3iUuHbIX (opMarax ¢
y4€TOM Ha3HAa4eHHsI THPOPMALIUHU U LEIEBOU ayJUTOPHUH, BBIOUPAst ONTUMAJIbHYO
dbopMy mpeAcTaBIeHUS U BU3yaTU3alllu.

KoMMyHuKaTHBHbIE YHHBePCAIbHbIE YUeOHbIE elicTBUS:
OCYIIECTBIATH OOIICHNE Ha YpOKaxX (PM3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;
pacmo3HaBaTh MPEANOCHUTKM KOH(PIWKTHBIX CUTyallMid ©  CMATYaTh
KOH(JIUKTHI;



Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK) TOYKY 3PEHHUS C HCIIOJIb30BAaHHUEM
SA3BIKOBBIX CPEJICTB;

IIOHUMAaTh M MCIIOJIB30BaTh MPEUMYILIECTBA KOMAaHIHOU M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpPATh TEMATHKy W METOJAbl COBMECTHBIX JEUCTBHI C y4€TOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEN KAKJIOTO YJIE€HA KOJIJIEKTUBA;

IPUHAMATh  LENM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHHUPOBATh JICUCTBUS II0 €€ JIOCTHUXKEHHUIO: COCTABJATH IUIAH JCHUCTBUH,
pacnpenensiTe pojid ¢ YYETOM MHEHMH YYacTHHMKOB, OOCYKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYAaCTHUKA KOMAaHIbI B
OOIIMii pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pejiaraTb HOBBIE MPOEKTHI, OLEHHMBATh WAEU C TO3ULIMHA HOBHU3HBI,
OPUTMHAJILHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILLECTBJISITh TMO3UTUBHOE CTPATErMYECKOE TOBEICHHE B Pa3JIMYHBIX
CUTYALMSIX, IPOSBIISITH TBOPYECTBO U BOOOPAKEHNE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIE YHHBepPCAJbHbIE YueOHbIE HeiCTBUSA
Camoopranu3amnus:

CaMOCTOSATEITLHO OCYIIECTBIISTh MO3HABATEIBLHYIO NEATEILHOCTh B 00IacTH
GU3NKK W acCTPOHOMHUH, BBISBISATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSATEIILHO COCTABJISITh IUTAH PEIICHHUS PACUETHBIX M KadyeCTBEHHBIX
3a7a4, TJIaH BBITOJIHEHHUS MTPAKTUIECKON paboThl ¢ yUETOM MMEIOIIHUXCS PECYyPCOB,
COOCTBEHHBIX BO3MOXHOCTEW U MPEANOYTEHUM;

JaBaTh OI[CHKY HOBBIM CHUTYaIlUsIM;

pacuIMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEOYTCHHI;

Jenatb OCO3HaHHBIM BBIOOp, apryMeHTHpOBaTh e€ro, OpaTb Ha cels
OTBETCTBEHHOCTD 3a PEIlICHNUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO J3PYAMIMH B 00JacTH
(bU3HUKHY, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, YMOIIMOHAJILHBII HHTEJLJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYyaIlUsIM, BHOCHUTh KOPPEKTHUBHI B NIEATECIHLHOCTD,
OLIEHWBATh COOTBETCTBUE PE3YIHTATOB IIEIISAM;

BIAJCTh HABBIKAMHM  TO3HABATEILHON  pedJeKCHuM  KaK  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUM M MBICTUTENBHBIX TIPOILECCOB, WX pE3yJIbTAaTOB U
OCHOBAHU;

WCITIOJIB30BaTh MPUEMBI peIICKCUU IS OLIEHKH CUTYyaIluu, BEIOOpa BEPHOTO
peIICHMS,;



YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO NPUHUMATHh PEMICHUS IO WX
CHU)KCHHUIO;

NPUHUMATh MOTHUBBI W apTryMEHTBHI JPYTUX TPU aHalM3e pe3yIbTaToB
NeSTEIbHOCTH;

MPUHUMATh Ce0s, TOHUMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TIPU aHAIM3e pe3yIbTaToB
NEeSATENHHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIHOKH.

B mpornecce nocTikeHUsS TUYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPAMMBbI
no ¢u3MKe IsI YPOBHS CpEJHEro oOImero oOpa3oBaHUs Yy OOydarolmuxcs
COBEPIIICHCTBYETCS OMOITMOHAILHBIN HWHTEJUICKT, TIPEAIOJIar afO A
c(hOpPMHUPOBAHHOCTH:

CaMOCO3HaHMs, BKIIFOYAIOIIETO CIOCOOHOCTh MTOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHHI€, BUCTh HAIPABICHUSI PA3BUTUSA COOCTBEHHOW IMOLIMOHAIBLHOU chepshl,
ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TOBEJCHHE, CIOCOOHOCTh aJanTUPOBATHCS K
YMOIIMOHAIBHBIM H3MEHEHHSIM H MTPOSBIIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHE MOTHUBAIIMU, BKIIIOYAIOIIEH CTpEeMJIEHUE K JIOCTHKCHHUIO LIEeTU U
yCTexy, ONTHMHU3M, WHHIIMATUBHOCTh, YMEHHE JECHCTBOBATh HCXOJS W3 CBOHX
BO3MOKHOCTEH;

IMIMATHUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE
JIPYTUX, YUYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO M CONIEPEIKUBAHUIO;

COIIMAJTBHBIX HABBIKOB, BKITFOUAOIIUX CITIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U Pa3peiaTh KOH(PIHKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kiacce mnpeamMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpPUMEpPax pojb U MECTO (PU3NKU B (PopMHUpPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOW TEXHUKHU WU
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyUYCHHBIX (U3HUECKUX MOJIETeH:
MaTepHualibHas TOYKa, MHEpIUaIbHas cucTeMa OTcuéra, abCOMIOTHO TBEPOE TEIIO,
WJICATbHBIN a3, MOJEIIM CTPOCHHUS Ta30B, KUIAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUCCKUH 3apsij] MPU PEIICHUH (PU3NUECKHUX 33]1a4;

pacno3HaBaTh (pU3MYECKUE SBJICHHS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISPHO-KMHETUYECKOW TEOPUM CTPOCHMS BELIECTBA U



AIEKTPOJUHAMUKHN:  PaBHOMEPHOE ¥  PAaBHOYCKOPEHHOE  MPSMOJIMHEHHOE
JBIDKEHUE, CBOOOJHOE TMaJIeHWe TeJ, IBIKEHHWE IO OKPYKHOCTH, WHEPIIUS,
B3aumojericteue Ten, nuddysus, OPOYHOBCKOE JBMXKEHHE, CTPOSHUE KUIKOCTEH
U TBEPBIX TEJ, U3MEHEHUE 00bEMa Tell MPU HarpeBaHUU (OXJIaXKICHUU), TEIIOBOE
paBHOBECHE, UCHApeHUE, KOHJICHCAINWS, IUIABJICHWE, KPUCTAJUIM3AIUs, KUIICHHE,
BJIQYKHOCTH BO3/TyXa, MMOBHIIICHNE JABICHUS Ta3a MPU €r0 HarpEBaHUH B 3aKPHITOM
coCcylie, CBSI3b MEXKAYy IapaMeTpamMu COCTOSIHMSI Tra3a B  H30Ipolleccax,
AIIEKTPU3AIUS TEJ, B3aUMOJICHCTBUE 3aPS/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONB3Ys (DU3NYECKHUE BEITUYUHBI:
KOOpJIMHATa, MyTh, MEpPEMEIIeHHe, CKOpPOCTb, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIBC TeJla, KHHETHYECKasl DHEPrus, MOTCHIMAIbHAS dHEPrUs, MEeXaHUYeCKas
paboTa, MexXxaHW4YecKass MOIIHOCTh; MPH OINWCAHUW TPABUIBLHO TPAKTOBATH
(GU3NYEeCKUl CMBICT UCIOJIb3yeMbIX BEIMYMH, WX O0O3HAYCHHUS M €IUHMUIIbI,
HaXOJUTh (OPMYJIbl, CBSA3BIBAIONIME JAHHYIO (PU3MYECKYIO BEIMYUHY C JPYTUMHU
BEJTNYMHAMU;

ONMCHIBATh WM3yYCHHBIC TEIUIOBBIE CBOWCTBA TEl W TEIUIOBBIC SIBJICHUS,
UCTIONIb3ysl (DU3MYECKHME BEIWYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPIrusi XaOTHUYECKOrO JBMXKEHUS MOJIEKYJI, CpEeIHEKBaApaTUYHas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUJIOTHI, BHYTPEHHSS JHEprus, pabora rasa,
KO3 (PUIIMEHT TMOJEe3HOTO JEWCTBUS TEIUIOBOTO JBHUTaTessl; NpU ONUCAHUU
MPaBUIBHO TPAKTOBaTh (U3MYECKUH CMBICT WCIOIB3YEMBIX BEIWYWH, WX
00O3HAYEHUS W CAWHMIIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIONIUE JTAHHYIO
(u3MUECKyI0 BEJIMUMHY C APYTUMH BEIMYUHAM;

ONKCHIBATH U3YUYECHHbIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKHE
sBIICHUS (TIPOIIECCHI), UCTIONB3YS (PU3NYECKUE BETUUYMHBI AJICKTPHUCCKUI 3apsi,
AIIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTD TOJIS, MIOTEHITMAN, Pa3HOCTh MOTEHIINATIOB;
IpU ONMHCAHWM TIPABWIBHO TPAKTOBATh (PU3UUYECKHN CMBICI HCIOJIh3YyEMBIX
BEJIMYMH, MX OOO3HAUYEeHMUS] M EIMHMIIBI, YKa3blBaTh (OPMYJIbI, CBS3bIBAIOIINE
JTaHHYI0 (DU3UYECKYIO BETUYMHY C APYTUMHU BEITUYHHAMH,

aHATM3UPOBATh (PU3MUECKHE TMPOIIECCHI U SBICHUSA, UCIOJIB3Ys (U3HUECKUE
3aKOHBI U MPUHLMIBL: 3aKOH BcemupHoro tsarotenus, |, |1 u Il 3akonsr HetoToHa,
3aKOH COXpaHEHUS MEXaHWYECKOW DSHEPruH, 3aKOH COXPAaHEHUS WMITYJIbCa,
OPUHIUI CYTNEPIIO3UIIMA CHJI, TIPUHIIUIT PABHOMPABUS WHEPIIHUAIBHBIX CHUCTEM
O0TCU€Ta, MOJEKYISIPHO-KMHETHUECKYI0 TEOPUI0 CTPOCHHUS BEILEeCTBA, Ta30BbIC
3aKOHBI, CBS3b CPEIHEH KMHETHYCCKOW SHEPTHH TEIUIOBOTO JABUKEHUS MOJICKYII C
aOCOIOTHON TeMIlepaTypou, MEepPBhIN 3aKOH TEPMOJAMHAMHUKHU, 3aKOH COXPAHCHUS
AIEKTPUUECKOTO 3apsifa, 3akoH KylloHa, TpW 3TOM pas3idyaTh CJIOBECHYIO
(GbOopMyITUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUSA (TpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE MPUHLMIBI JACHCTBUS MallMH, OpUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHS MX OE€30MACHOTO HCIIOJIb30BAHHS B
MMOBCEIHEBHOM KM3HHU;

BBITIOJIHATh JKCIIEPUMEHTHI 10 UCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUNA WU
MPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX W3MEPEHUU, MPU 3TOM
dbopmynupoBath mpobieMy/3amady W TUOOTE3Y Y4YeOHOTO JKCHEPHUMEHTa,
coOupaTh YCTaHOBKY W3 MNPEJIOKEHHOT0 O0OpYJIOBaHHUSA, MPOBOJAUTH OIBIT M
(dbopMyIIHpOBaTh BHIBOJIBI;

OCYIIECTBIIAThH NMPSAMbIE U KOCBEHHbIE U3MEPEHUs (U3NYECKUX BEIUYMH, IPU
TOM BBIOMpPATh ONTUMAJIBHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBATh  3aBUCUMOCTH  MEXIYy  (U3NYECKUMHU  BEIMYUHAMH  C
WCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
bukcupoBaTh pe3yibTaThl MOJTYYEHHOM 3aBUCUMOCTU (DU3UYECKUX BEIMYHUH B
BU/JIE TAOJIUI U TPpaUKOB, A€JaTh BEIBOABI IO pe3yIbTaTaM UCCIIEI0BaHMUS;

coOJo1aTh MpaBuia 0€30MacHOr0 TpyJa MPU MPOBEACHUU UCCIEIOBAHUM B
paMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIIEeIOBAaTeNIbCKOM U MPOEKTHOU
JESATENBLHOCTH C MCIOJIB30BAHUEM H3MEPUTEIbHBIX YCTPOWCTB M JIA0OPATOPHOIO
000pyIOBaHUS;

pemath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJIENbIo,
UCIOJIb3Ys (PU3UUECKUE 3aKOHBI M IIPUHIIUIIBI, HA OCHOBE aHaJM3a YCIOBUS 3a/1a4n
BbIOMpaTh (PU3UYECKYIO MOJEINb, BBIACHATH (PU3HMUECKHE BETUYHUHBI U (HOPMYIIHL,
HEOOXOouMble ISl €€ pellleHUs, NMPOBOAUTH Pacué€Thl U OIEHUBATh PEATBLHOCTH
MOJIYYEHHOTO 3HAYeHUS (PU3UUECKON BEJIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTHUECKH HEMPOTUBOPEUUBYIO
LEMOYKY pPACCYKIEHUN C OMNOpPOM HAa HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3uYeCKHe SIBICHNUS,

UCIIOJIb30BaTh  MpPU  PEIIeHHH  y4eOHbIX  3aJlad  COBPEMEHHbIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETALIUN
Y IIPEACTABIICHUs YYEOHOW U HAy4YHO-TIOMYJIAPHON MH(POPMALMH, MOTYYEHHON U3
pPa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIyYaeMyto HH(OPMAIIHIO;

IPUBOJUTH PUMEPHI BKJIaJla POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE IPOLIECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM >KU3HU
Ui obecrieyeHus: 0€30MacHOCTU MPH OOpalleHHH ¢ MPUOOPaMU U TEXHUYECKUMU
YCTpOMCTBaMHU, JUIsl COXPAHEHUsS 310pOBbsS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOIrO
MOBEJICHUS B OKPYKAIOILIEH CpeJIe;



paboTaTh B TIpyNne C BBHINOJHEHUEM pPA3JIMUHBIX COIMATIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIIbI, PalMOHATHHO pACHPEACTATh OO0S3aHHOCTH U
IJIAHUPOBATh ACSATEIBHOCTh B HECTAHAAPTHBIX CUTYAILUSX, aJ€KBATHO OLICHUBATh
BKJIaJ] KQXJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE paccMaTpUBAEMON MPOOIJIEMBI.

K koniy obyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHEI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCS YMECHHIA:

JIEMOHCTPUPOBATh Ha MpPUMEpax pojb U MECTO (Pu3NKU B (PopMHUpOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOW TEXHUKHU WU
TEXHOJIOTUH, B TPAKTUYECKOW NEATECIBHOCTH JIIOJCH, LEIOCTHOCTh U €IUHCTBO
(bu3nYeCKOl KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBl TPUMEHEHHS U3YYEHHBIX (U3UYECKUX MOJCINCH:
TOYEYHBIN AJIEKTPUUYECKUM 3apsijl, JTyY CBETA, TOYECYHBIM UCTOYHHUK CBETA, SIACPHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa TMpHU perieHUuu (PU3NYECKUX
3ajad4;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (MPOIECChl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB DJICKTPOJMHAMUKHU U KBAHTOBOW (DU3UKU: JIEKTPUUECKAS] POBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE ACHUCTBUSA TOKA, B3aUMOJCHUCTBUE
MarHUuTOB, DJICKTPOMArHUTHAs WHAYKLMS, JEUCTBUE MAarHUTHOTO TMOJIsI Ha
MPOBOJHUK C TOKOM W JBIDKYIIMICS 3apsll, JEKTPOMArHUTHBIE KOJeOaHUs W
BOJIHBI, MPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPaXEHHUE, IPEIOMIICHHUE,
untepdepenius, audpakius W OOJApU3alMS  CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3G hexT (poTod3¢dheKT), CBETOBOES AaBiICHNUE, BOSHUKHOBECHUE
JMHENYaTOro CIIEKTpa aroMa BOJIOPOJA, €CTECTBEHHass W MCKYCCTBEHHAs

PaIMOaKTUBHOCTb;
OMUCHIBATh W3YUYEHHbIC CBOMCTBA BENIECTBA (AJIEKTPUUYECKUE, MATHUTHBIC,
ONTUYECKHUE,  JJEKTPUUYECKYI0  MPOBOJUMOCTb  PAa3IUYHBIX  Cped) U

AIICKTPOMArHUTHBIE SBJICHUS (IIPOIECCHI), HCMOB3YS (PU3HYECKHE BEIUYHHBI:
AIICKTPUUECKHUI 3apsji, CHJIa TOKa, DJICKTPHUECKOE HAIPSDKCHHE, DJICKTPHUSCKOE
CONPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JJCKTPOABIDKYIAs CUila, paboTa TOKa,
WHIYKIMS MarHUTHOTO TMOJs, cuia Awmrepa, cuia JlopeHnia, WHIyKTHBHOCTH
KaTyIIKHA, SHEPTHS DJICKTPUYCCKOTO W MArHUTHOTO IIOJICH, TIEPHOJ M YacToTa
KojeOannii B KoieOaTeTbHOM KOHTYpe, 3apsii W CHJa TOoKa B TIpolecce
TapMOHMYECKUX dJEKTPOMArHUTHBIX KoJieOaHHMi, (OKYCHOE pacCTOSIHUE U
ONTHYECKAsl CWJIa JIMH3BI, TMPHU ONHCAHWHM MPaBUILHO TPAKTOBATh (U3HUCCKHI
CMBICIT HCIIOJIb3YEMBIX BEIWYUH, HMX OO0O3HAYCHHWS W CAWHHIIBI, YKa3bIBaTh
GbopMymBI, CBS3BIBAIONIME JAHHYI (PU3WYECKYI0 BEIUYUHY C JPYTUMHU
BEJIMYMHAMM;

ONKMCHIBATh HW3YYCHHBIC KBAaHTOBBIC SBICHHS M IPOIECCHI, HCIOJIB3YS
(bu3NYeCKUEe BEIMYHUHBI: CKOPOCTH JJICKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H



4acToTa CBETa, SHEPTrUsl U UMIYJIbC (DOTOHA, MEPUO/] MOJTypaciaga, SHEPTUs CBSI3U
ATOMHBIX SIZIEp, TPU OMUCAHWW TPABWIBHO TPAKTOBATh (DU3WYECKUIA CMBICT
UCIOJIb3yeMbIX BEJIMUMH, WX OOO3HAYEHWS W €JIMHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIME JAHHYI0 (U3MYECKYI0 BEJIMYMHY C JPYTMMH BeJIUYMHAMU,
BBIYUCIISTh 3HAaUCHUE (PU3NUECKON BETUUNHBI,

aHAIM3UPOBATh (PU3MUECKHE TMPOIIECCHI U SBIICHUS, UCIIONB3Yys (U3HUECKUEC
3aKOHBI M IPUHLMIIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapaIeIbHOrO
COCOUHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH BIEKTPOMArHUTHOU
WHIYKINH, 3aKOH MPSMOJUHEUMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHHA Wit PoTtodrddexra,
3aKOH COXPAHEHHUSI DHEPrUH, 3aKOH COXPAHCHUS HMMIIYJbCAa, 3aKOH COXPaHECHUSA
AIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHUsI MAacCOBOr0 4ucia, nmocryiatel bopa,
3aKOH PaJIMOAKTUBHOTO pacraja, Mpu 3TOM pas3linyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTUYEeCKOE BBIPAKEHHWE U YCIOBHS (TpaHUIBl, 00JacTH)
MIPUMEHUMOCTH;

OMpENIEeNATh HAMIPABJICHHE BEKTOPA MHYKIIMK MAarHUTHOIO TOJISI TPOBOIHUKA
C TOKOM, CUJIbl Amriepa u cuibl JIopeHua;

CTPOUTh U OIHMCHIBATh H300paXKEHHE, CO3/1aBAEMOE IUJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBINIOJIHATh JKCIIEPUMEHTHI IO UCCIENIOBAaHUIO (DU3MYECKUX SBICHUM U
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUU: MPU 3TOM
dbopMmynupoBath mpobieMy/3amady ¥ TUINOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIIOKEHHOTO O000pY/IOBaHHUSA, MPOBOJUTH OIBIT U
(bopMyIupOBaTh BHIBOIBI;

OCYILIECTBIISATh MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
TOM BBIOMPATh ONTUMAIBHBIA CHOCOO W3MEPEHUS W HUCIOJIb30BaTh M3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIEIOBaTh 3aBUCUMOCTH (U3MYECKMX BEJIWYUH C HCIHOJIb30BaHUEM
NpSIMBIX HU3MEPEHUM: MpPU DTOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHPOBATH
pe3yAbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYMH B BUAEC TaOIUI U
rpaduKoOB, JIeJIaTh BBIBOJBI IO pe3yJIbTaTaM UCCIICIOBAHMUS;

coOoaTh mpaBuia 0€30MacHOTO TpyJa MpH MPOBEACHUHU UCCIETOBAHUI B
pamMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIBCKON W MPOEKTHOU
NESATENBbHOCTH C MCHOJB30BAHUEM H3MEPUTEIbHBIX YCTPOWCTB M J1IA0OPATOPHOIO
o0opynOBaHUs;

pemiath pacy€THBIC 3a7adyd C SIBHO 3aJaHHOW (PU3MYECKOW MOJEINbIO,
UCIIOJIb3YS (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAM3a YCIOBUS 3a/1a4n
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIITh (PU3NUYECKHE BEIUYMHBI U (POPMYIIHI,



HEOOXOMMbIE JJIsI €€ pEIICHUs, MPOBOJIUTH Pacy€Thl U OILICHUBATH PEATHLHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3MUECKON BEINYUHBI,

pelIaTh KAYECTBEHHBIE 33/1a4M: BBICTPAUBATh JIOTUYECKN HEITPOTUBOPEUHUBYIO
LENOYKY PACCYXKJIECHHM C OMOpOM Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznYecKue sIBJICHNUS;

WCIIOJIB30BAaTh  TPU  PEIMICHWH  y4eOHbIX  3aJad  COBPEMCHHBIE
MH(POPMAIIMOHHBIE TEXHOJIOTHU JIJIsl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
Y TIPEJICTABIICHUS YU4eOHOW W HAYYHO-TIOMYJIAPHON MH(POPMAIIHNH, TOTYUYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOTy4aeMyto HH(OPMAIIHIO;

OOBSICHATh NPUHIUIBI JCHCTBUS MAIIMH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3auyaTh yCJIOBUSI UX 0€30MacCHOIO MCIOJIb30BAaHUS B OBCEIHEBHOM
KU3HU;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOESKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPY’KAIOIIETO MHpa, B PAa3BUTHE
TEXHUKH U TEXHOJIOTH;

WCIIOJIB30BATh TEOPETHYCCKUE 3HAHUS MO (PU3WKE B MOBCETHEBHOW >KU3HU
JUTst o0ecriedeHus: 0€30MacHOCTH MpU OOpAIEHUU ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOMUCTBAMM, JIJIsi COXPAHEHUS 30POBbsSI M COOJIOJIEHUS HOPM SKOJOTUYECKOTO
TOBEJICHUS B OKPYKaKOIIEH Cpeie;

paboTath B TpyIIe C BBHIIOJHEHUEM pPaA3IMYHBIX COLMAIBHBIX POJIEH,
MJIAaHUPOBaTh palbOTy TPYIIbl, palMOHAIBLHO paclpeieisaTh O00sS3aHHOCTH U
IJIAHUPOBATh AEATEIIbHOCTh B HECTAHAAPTHBIX CUTYalUAX, aJ€KBATHO OLCHHUBATH
BKJIAJT K&KJIOTO U3 YYACTHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMON MTPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Kosn4yecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne i/m Kourpoabnbsie IIpakTuyeckue
NMpOrpamMMblI Bcero o0pa3oBaTejbHbIE
padoTsbI padoThI
pecypchbl
Paznen 1. PU3UKA U METO/JbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®du3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemarika > ! https://m.edsoo.ru/7f41bf72
bu6nuoreka [JOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6nuoreka [JOK
2.3 3aKOHBI COXPaHEHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7fA1bf72
Hroro no paszneny 18
Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 1 bubnmoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
32 OCHOBBI TepMOHHAMHK1 10 ! https://m.edso0.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUSI BELIECTBA. 5 bubanorexa [JOK

®a3oBbIC Nepexoabl

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Uroro no pazpeny

Pazgen 4. JIEKTPOAUNHAMMUKA

24

bu6mmorexa [IOK
41 UIeKTpOCTaTIKa 10 ! https://m.edsoo.ru/7f41bf72
[locTosiHHBIN A1eKTprUyecKuil TOK. TOKH B bubmmorexa [IOK
4.2 12 1,5
Pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Wroro no pazneny 22
[ToBTOpEHNE MaTepHaa 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4,5



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KITACC

Kouan4yecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uudposbie
Ne i/m P Konrpoabusie IIpakTnueckue (ubp )
NpOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznea 1. JIEKTPOJANHAMUKA
11 MarunuTHo€ 1noJje. DIeKTPOMarHuTHas 12 9 3 bubnuorexa [JOK
' UHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 12
Paznea 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHu4ecKue v 3JIEKTPOMarHuTHbHIC 9 1 bubnnorexa [JOK
' KOJIeOaHusI https://m.edso0.ru/7f41c97¢c
59 MexaHudecKkre 1 AIeKTPOMATrHUTHBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmnorexa [IOK
23 Onrika 1 3 https://m.edsoo.ru/7f41c97¢
Wroro mo pazneny 25

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI crIeIIMAIBHON TEOPUH 4 1 bubmmorexa [JOK
' OTHOCHUTEJIEHOCTH https://m.edso0.ru/7f41c97¢c
Uroro no pazaeny 4
Paznen 4. KBAHTOBASI ®PU3UKA
. bubmuoreka [JOK
4.1 DJeMeHThI KBAaHTOBOM ONTHKU 6 https:/m.edsoo.ru/7f41c97c
4.2 Crpoenue atoma 4 bubmnoreka [IOK


https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE AP0 6

Wroro mo pazneny 16

Pazpea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DNIeMEHTHI aCTPOHOMUU U aCTPODU3UKH 7

Hroro mo pazneny 7

Paznea 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O6o061matroniee MOBTOPEHUE 4

Utoro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

https://m.edsoo.ru/7f41c97c

bubmnorexa [IOK
https://m.edsoo.ru/7f41c97c

bu6mmorexa [{OK
https://m.edsoo.ru/7f41c97¢c

bu6mmorekxa [{OK
https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KoauuecTBO yacos JlesiTeJIbHOCTD
N Aara 4yuTeNs €
°
Tema ypoka uzyye JOP Y .
n/n yueToM padoueit
HHA
NMPOrpaMmblI
BOCIIUTAHUS
®dwuszuka — Hayka o npupoje. Hayunsie MeTob! BubGmmoreka [[IOK  moOyxnath
1. MTO3HAHMSI OKPYKAIOIIEro MUPA. 1 Hen https://m.edsoo.ru/ff0  oOyuarommxcs
Wuctpykrax no T/b c32e2 coOJIro1aTh Ha
YPOKE MPUHIIMIIBI
Poub 1 MecTo U3k B POpMUPOBAHUT bu6mmoreka [JOK yueOHoi
2. COBPEMEHHOUN HAy4YHOU KapTUHBI MUpPA, B 1 "Hen https://m.edso0.ru/ff0  yycrumnmmue: n
MPAKTUYECKOU €SI TETbHOCTH JIOIEH c33e6 CaMOOPTAHM3AIIHN
Mexanuueckoe apuxeHrue. OTHOCUTEIbHOCTh bubnuorexa [JOK
3. MEXaHU4YeCKOro JBuxeHus. [lepemeienue, 2 Hex https://m.edsoo.ru/ff0
CKOPOCTb, YCKOPEHHE €3508
bubnmmoreka [JOK  ycTaHaBJIMBaTh
4, CraproBasi JUarHOCTHKA. 2 Hen https://m.edsoo.ru/ff0  moBepuTENBHBIE
€3620 OTHOIUEHUS MEXIY
. bubmuorexka [IOK  yuurenem u
PaBHOMeEpHOE IPSIMOJIMHEMHOE ABUKEHUE.
5. . 3 Hex https://m.edsoo.ru/ff0  oOyuarorumucs,
PaBHOYyCKOpEHHOE MPSIMOTMHENHOE IBUKEHUE
c372e CIIOCOOCTBYIOIINX
bubnmoreka [[OK  mo3suTMBHOMY
CBobOoaHOE mazieHue. Y cKkopeHue cBOOOTHOTO
6. 3 Hen https://m.edsoo.ru/ff0 = BocmpusTHIO
MaJCHUS
c39cc YYaIIAMUCS
. bubGnmoreka [IOK  TpeGoBaHuii u
KpuBonuneiinoe npuxenue. [[Brmxenue
7. 4 Hen https://m.edsoo.ru/ff0  mpock6 yuurens;

MaTepUalbHOU TOUYKH IO OKPYKHOCTH

c3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada

[Tpunuun otHocutenbHoCTH ["anues. bubnuoreka [IOK
8. HNuepumansueie cuctemsl orcuera. [lepBriit 4 "en https://m.edsoo.ru/ff0
3akoH Hrrotona c3be8
Macca tena. Cuna. [Ipunuun cynepno3uuuu bubmuorexa [JOK
9. cwi1. Bropoit 3akoH HeroToHa 1711 MaTepuanbHOU S HeJ https://m.edsoo.ru/ff0
TOYKH c3be8
. bubmuoreka [JOK
Tpetunii 3akoH HproTOHA 17151 MaTepUAIbHBIX
10. 5 Hex https://m.edsoo.ru/ff0
TOYEK
c3be8
bu6mmorexa [JOK
3aKoH BCEMUPHOTO TsAToTeHUs. Cuiia TSKECTH.
11. [lenBas KOCMITECKas CKODOCTL 6 Hen https://m.edsoo.ru/ff0
p P c3d00
bu6mmoreka [IOK
12.  Cumna ynpyroctu. 3akoH ['yka. Bec tena 6 Hexn https://m.edsoo.ru/ff0
c3el8
Cuna tpenus. Koaddunuent tpenus. Cuna bubmmorexa [JOK
13.  compoOTHUBIEHUS IIPHU ABUKECHUU TEJIA B 7 Hen https://m.edsoo.ru/ff0
AKUJKOCTH WIH rase c3f76
[TocTynarenbHOE U BpalaTesibHOE JBUKEHUE
N bu6mmoreka [JOK
a0CcoFOTHO TBEPIOTO Tena. MOMEHT CHIIBL.
14. . 7 Hen https://m.edsoo.ru/ff0
[1ireuo cunbl. YciioBus paBHOBECUS TBEPAOTO 4136
Tena
NMnynsc MaTepyualbHOW TOUYKHU, CUCTEMBI bubnnorexa [IOK
15. MarepuanbHbIX TO4YeK. Mmymnbc cuiel. 3akoH 8 Hen https://m.edsoo.ru/ff0
COXpaHEHUsI UMITyJIbca. PeakTUBHOE BUKEHUE c43d6
Pabora u momnHocTh cribl. Kunetnyeckast bu6mmoreka [IOK
16.  sHeprus marepuaibHOi Touku. Teopema 06 8 Hen https://m.edsoo.ru/ff0
W3MEHEHUU KMHETUYECKOU YJHEPTUU c4502
17. TlorenmmanbHas sHeprus. [loTeHmanpHas 9 Hen bubanorexa [HOK

pean30BHIBATh
BOCIIUTATCILHBIE
BO3MOYKHOCTH B
Pa3TUYHBIX BUAX
JIeITeIIbBHOCTH
00yJaroIuxcs co
CIIOBECHOM
(3HAKOBOM)
OCHOBOM: BBEIBOJBI
U JI0Ka3aTEIbCTBO
dbopmyn, aHaIH3
dbopmyn, perieHue
TEKCTOBBIX
KOJINYECTBCHHBIX M
KaueCTBEHHBIX
3aja4,
BBITIOJIHEHHE
3aJa”Hui 110
pasrpaHUYCHUIO
MTOHATHH;

IIPOEKTUPOBATH
CUTYaITUH U
CcOOBITHS,
pa3BUBAOIINE
SMOILIMOHAJIBHO-
[IEHHOCTHYIO
chepy
oOyyaromierocs;


https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502

18.

19.

20.

21.

22.

23.

24.

25.

26.

SHEPrus YIpyro AepOpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3Heprus Tena BOIU3u
MMOBEPXHOCTU 3eMITH

IToTeHuManbHbIE U HETIOTEHIIMAIBHBIE CUJIBL.
CBs13b pabOTHI HEMOTEHIIMAIBHBIX CHII C
MN3MEHEHUEM MEXaHNYECKOW SHEPTUU CUCTEMBI
TeN. 3aKOH COXPAaHEHUS] MEXaHUYECKOU SHEPTUN

Jlaboparopnas pabota Nel «MccnemoBanue
CBSI3H pabOTHI CUITBI C U3MEHEHHEM
MEXaHHYECKOM SHEPTUH Tella Ha IPUMEpPe
PaCTSDKEHUS PE3UHOBOTO KIyTa)

Kontponbnas padota nmo teme «Knnemaruka.
JII/IHaMI/IKa. 3aK0HbBI COXpPAaHCHUA B MCXAHHUKCE)

OcCHOBHBIE TOJIOXKEHUS MOJIEKYIISPHO-

KHHETHYECKOU TCOpHUU. BpOYHOBCKOe JABMOKCHUC.

Huddy3us

XapakTep ABUKEHUS U B3aUMOJICHCTBUS YaCTHUIL
BemiecTBa. MoJieiu CTpOEHUs ra30B, )KUAKOCTEH
U TBEPIBIX TEN

Macca monekyn. KonuyecTBo BemecTsa.
[TocTostHHas ABoraapo

TermnoBoe paBHOBecue. TemnepaTtypa u €€
n3mepenue. lllkana remneparyp Lienscus

Wneanbubiii raz B MKT. OcHoBHOE ypaBHEHHE
MKT

AOGcoiroTHas TemmepaTypa Kak Mmepa cpeaHei
KHUHETHIECKOU OHEPIUH ABUKCHUSA MOJICKYJI.

9 Hen

10
HeJl

10
HeJl

1luen

11
HeJl

12
HeJl
12
HEJl

13
HeJl

13
HeJl

https://m.edsoo.ru/ff0

c46la

bubmuoreka [JOK

https://m.edsoo.ru/ff0

c478c

bubmnorexa [IOK

https://m.edsoo.ru/ff0

c4b74
bu6nuorexka [JOK

https://m.edsoo.ru/ff0

c4dc2

bu6nmmoreka [JOK

https://m.edsoo.ru/ff0

cafde
bu6nmuorexa [JOK

https://m.edsoo.ru/ff0

OTHPATHCS HA
JKM3HCHHBIN OIBIT
obOyyJaromuxcs,
MIPUBOAS
JIEHCTBEHHBIN
MIPUMEPBHI,
o0pa3bl,
meTadopsl — U3
OJIM3KUX UM KHHUT,
¢GuIBMOB,
MYJIbTHKOB,
KOMIThIOTEPHBIX
Urp

olmiarbest ¢
oOydarormumucs (B
nuasore),
IMPpU3HaBaTb UX
JIOCTOWHCTBA,
IIOHUMAaTh "
NPUHUMATH UX;

HWHULIUUPOBATH U
MOJICP)KUBATh
UCCIICI0BATEIIBCK
VIO JICSATEIbHOCTD
00yJaroImuXxcs B


https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

VYpaBHeHue MeHnneneesa-Knanelipona

cblle

14
27. KonrtponbsHas pabdota 3a | momyroaue
HET
3akon JlanbToHa. ['a30BbIC 3aKOHBI bubnnorexa [JOK
28. M3omporuecchl B UACaILHOM T'a3e U X 14nen https://m.edsoo.ru/ff0
rpagu9IecKoe NpeICTaBICHHE €570e
JlaGopatopnas padota Ne2 «MccnenoBanue 15
29. 3aBHCHMOCTH MEXIAY ITapaMeTpaMu COCTOSHHUS
HE
pPa3peKEHHOTO Ta3a s
BuyTpeHnHsisa sHeprus TepMOAMHAMUYECKON
N bu6mmoreka [JOK
CHCTEMBI U CIIOCOOEI €€ m3MeneHusa. Konnuectso 15
30. https://m.edsoo.ru/ff0
TEIJIOTHI U paboTa. BHyTpeHHSs dHEpTUs HE 5952
O0JIHOATOMHOTI'0 MJI€ajJbHOI0 ra3a
16 bu6nuorexka [JOK
31. Bwuasl Temionepenaun https://m.edsoo.ru/ff0
HET
c5c36
V nenpHas TEII0EMKOCTD BelecTBa. KonuuecTBo 16 bu6mmoreka [IOK
32.  TeIIOTHI IpH Tertonepenaye. AauabaTHbIn https://m.edsoo.ru/ff0
HE
nporece A €5¢36
IIepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 17 bubmorera [JOK
33. https://m.edsoo.ru/ff0
MIPUMEHEHHUE K U30IpoLeccamM HEN
c5efc
HeoOpaTtumocTs nporieccoB B mpupoie. Bropoii 17 bubmorera [JOK
34. KO TEDMOTIHAMIKIL He https://m.edsoo.ru/ff0
PMOZ A £6230
18 bu6mmoreka [{OK
35. Ilpunuun aeiictus u K11l TeninoBoit MamvHbl https://m.edsoo.ru/ff0
HEN
c600a
36. Iuxn Kapno u ero KITJ] 18

paMKax
peanzalnuyu uMu
WHIMBUTYaJIbHBIX
U TPYIIIOBBIX
MCCIIEI0BATENbCK
UX MPOEKTOB, YTO
JacT
oOydJarmumcest
BO3MOKHOCTh
npuobpectu
HaBBIK
myOJIMYHOTO
BBICTYIUICHUS
nepexn
ayJIUTOPHE,
apryMeHTHPOBaH
WSl ¥ OTCTaBaHUS
CBOEH TOYKH
3peHus,
pealin30BbIBaTh
BOCTIHTATEIbHbBIC
BO3MO>KHOCTH B
pa3IMYHBIX BUAAX
NeSTeTbHOCTH
00yyJaroumxcs co
CJIOBECHOU
(3HaKOBOIA)
OCHOBOM: BBIBOJbI
U JI0Ka3aTeIbCTBO



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a

Hel dbopmyn, aHamu3
| 5 s 19 dbopmyi, pereHue
. KOJIOTHUECKHE MTPOOIIEMBI TEeTIJIOIHEPTEeTUKU Her TeKCTOBBIX
) Bu6miorexa [[OK ~ KOTHUECTBEHHBIX 1
Ob6o6matomuit ypok «MomnekynspHasi hu3nka. 19
8. P ynaphas ¢ https://m.edsoo.ru/ffg = Ka4CCTBCHHBIX
CHOBBI TEPMOIMHAMUKIDY Hel 6938 3aau,
Konrtponsnas pabora no teme «MonexkynsipHas 20 BuGmorea LIOK  PHOHEHAL
39. o https://m.edsoo.ru/ff0 ~ 3aAaHHHN IO
¢buznka. OCHOBBI TEPMOAMHAMUKID) Hex 6450 pasTPaHIICHITO
BubmnoTexa [[OK ~ TOHATHI;
[TapooGpazoBanue u koHaeHcanus. Vcrapenue u 20 Ommotea IO
40. https://m.edsoo.ru/ff0
KHUIICHUE Hex OTHPATHCS HA
c63h6 .
YKU3HEHHBIN OTBIT
AOCOIIOTHAS U OTHOCUTEIbHAS BIaXKHOCTH 21 bubmuorexa LIOK oOyyJarommxcs,
41. . https://m.edsoo.ru/ff0
Bo3ayxa. HacelenHslil map HeJl c64d8 MPUBOJIS
N JIEVCTBEHHBIN
TBépnoe teno. Kpucrammmyeckue u aMopQHbIe 21 bubmnorexa [IOK NpUMEpBI, 00pashI
42. Tena. AHM30TPOIHUS CBOMCTB KPUCTAILIOB. https://m.edsoo.ru/ff0
HE
Kunkue kpucramisl. CoBpeMEHHBIE MaTepHAIIBI A Cc65f0
[InaBneHue u kpucTauM3anus. Y aeapHas 22 bubmotexa [JOK
43 https://m.edsoo.ru/ff0
TerutoTa mnasieHus. Cyonumanus Hex
c6708
29 bu6nuoreka [JOK
44. YpaBHEHHE TEIUIOBOTO OanaHca https://m.edsoo.ru/ff0
Hex
€6820
N b ka [{OK an
DnekTpu3arys TeN. DIeKTpUuIecKuil 3aps. /Ba 23 nommorexa [10 PCATHSOBBIBATE
45. https://m.edsoo.ru/ff0 | BocmuTaTeILHLIE
BU/JIA DJIEKTPUUECKUX 3apsI0B Hex
cébcc BO3MOKHOCTH B
[TpOBOIHUKY, TUAIICKTPUKH U TIOTYTIPOBOTHUKN bubmorexa [JOK Pa3JIHHBIX BHIAX
46. ’ ' 23uen  https://m.edsoo.ru/ff0  pgesrensHOCTH

3aKOH COXpaHEHHMsI JIEKTPHUUECKOTO 3apsiia

cbbcc


https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

. b K K
B3aumoneiictue 3apsanos. 3akon Kynona. 24 nomaotexa O
47. . . https://m.edsoo.ru/ffQ
ToueuHblil 3NeKTpUYECKU 3apsiz Hell
céeed
Hanpsipk€HHOCTD 31EKTPUYECKOTO TOJISL. 24 bubnuoreka [IOK
48.  IlpuHUIMI CYNEPHO3ULIUU MIEKTPUUECKUX MTOJIEH. . https://m.edsoo.ru/ff0
H
JIvHMM HATIPSKEHHOCTH 4 c6df2
bu6nuoreka [JOK
PaboTa cuit anexkTpocTaTHuecKoro moJsi. 25
49, https://m.edsoo.ru/ff0
Ilorennman. Pa3HOCTh MOTEHIINAIOB HEN
c6f00
[IpoBOHUKYN W TUATEKTPUKH B o5 bubnuorexa [JOK
50. BIEKTPOCTATHYECKOM MoJje. J(uanexkrpuyeckas . https://m.edsoo.ru/ff0
H
IIPOHULIAEMOCTH 8 c7018
26 bu6mmoreka [IOK
51. DnekrpoéMkocTtb. Konnencarop https://m.edsoo.ru/ff0
Hell
c7126
. bubnnorexa [IOK
DneKTpoEMKOCTH TJIOCKOTO KOHACHCATOPA. 26
52. https://m.edso0.ru/ff0
DHeprus 3apsKEeHHOTO KOHJEHCATOpa Hell
c72c0
53 Jlaboparopnas pabota Ne3 "M3mepenue 27
" BJIEKTPOEMKOCTH KOHJeHcaTopa" Hell
[TpuHIIMTT IEHCTBUS U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMMPOBAJIBHOTO anmnapara, 27
" CTpYHHOrO MpUHTEpa. DIEKTPOCTATHYECKAS HeJl
3aMTa. 3a3eMIICHUE 3JIEKTPOIIpHOOpOB
DJIEKTPUYECKUI TOK, YCIOBUS €0
- cymectBoBanus. [loctossHubIN TOK. CHia ToKa. 28
" Hanpspkenue. Conpotusnenue. 3akon Oma Juist Heq
y4acTKa Lenu
56. IlocnemoBatenbHOE, MApAILICIBHOE, CMEIIAaHHOE 28 bubmuoreka [JOK

00yJarImuxcs co
CIIOBECHOMU
(3HaKOBO)
OCHOBOM: BBEIBOJEI
U JI0Ka3aTelIbCTBO
dbopmyn, aHaM3
hopmyu,
perieHue
TEKCTOBEIX
KOJIMYCCTBCHHBIX
1 Ka4eCTBEHHBIX
3aj7ad4,
BBITIOJTHEHHE
3aJaHuH 110
pasrpaHu4YeHUIO
MMOHSATHH;

MPUMECHSAThH Ha
ypoKe
UHTCPAKTHBHBIC
dbopmbI pabOTHI €
00yJaroNUMUCS:
y4eOHbIE
JICKYCCHH,
BUKTOPHHBI,
HACTOJIbHBIC UTPHI,
pOJIeBBIE UTPHI,
yueOHbIE IPOEKTHI;

HCIIOJb30BATh
BOCIIUTATCIIBHBIC


https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

COCIMHEHHE ITPOBOJIHUKOB. HEJ[ https://m.edsoo.ru/ff0
c74f0
57 JlaGopatopHas pabota Ned «M3ydyeHue 1
" CMENIaHHOTO COEIMHEHHS PE3UCTOPOBY
bu6mmoreka [IOK
PaboTa 1 MOITHOCTb 3JIEKTPHUUECKOTO TOKA. 29
58. Saxon Jxoyus-Jleria e https://m.edsoo.ru/ff0
e A c783s
3axon OMa 11 OJIHOM (3aMKHYTOI)
aeKTpuIecKkoi nenu. KopoTkoe 3amMpikaHueE. bubmmorexa [JOK
29
59. Jlabopatopnas pabota NeS «U3mepenune 3/1C 0.5 https://m.edsoo.ru/ff0
HE
MCTOYHUKA TOKA U €r0 BHYTPEHHETO 8 c7ae0
COIIPOTHUBIICHUSDY
DNeKTpOHHAs MPOBOAMMOCTD TBEPIBIX
g0 METAIIOB. 3aBUCUMOCTb CONPOTHUBIICHUS 30
' METaIoB OT TEMIIEPATYPEL. HEl
CBepXnpoBOAMMOCTh
61 DneKTpuuecKuil TOK B Bakyyme. CBOHCTBa 30
" DJIEKTPOHHBIX IyYKOB Hex
[TonynpoBoIHUKH, UX COOCTBEHHAS U 31 Bu6nunoreka [IIOK
62. mnpuMecHas npoBoauMoctb. CBoiicTBa p—N- . https://m.edsoo.ru/ff0
H
nepexoxa. [loxynpoBoHIKOBEIE TPHOOPHI A c84ae
DNEeKTpUYECKU TOK B pacTBOpax U paciuiaBax 31 bubnuorexa [JOK
63.  DIIEKTPOJUTOB. DJIEKTPOIUTHYECKAS . https://m.edsoo.ru/ff0
HCI
JTUCCOLMAIUS. DIEKTPOIINU3 c82ba
. . bubmuoreka [JOK
DneKkTpuyYecKuil TOK B razax. CaMoCTOsSTeIbHBIN 32
64. . https://m.edsoo.ru/ff0
Y HECAMOCTOSITENbHBIN pa3psia. Monuus. [1nazma HEJl 8426
65 DneKTpudecKrue NpuOOPhI U YCTPOMCTBA U UX 32 bubmmorexa [JOK
' mpakTH4ecKkoe npuMeHenue. [IpaBuia TeXHUKH HEell https://m.edsoo.ru/ff0

BO3MOXKHOCTHU
COJIepKaHUs
yueOHOro
IpeaMeTa uepes
nmoaoop
COOTBETCTBYOIINX
TEKCTOB JIJIst
YTEHHUS, 3a]a4 I
pelIeHus,
MPOOJIEMHBIX
CUTyalUM i
00CyXICHUS B
Kjacce;

ITPUBJICKATDb
BHUMAHHUC
00ydJaromuxcs K
LEHHOCTHOMY
aCHeKTy
A3y4aeMbIX Ha
YPOKE SBJICHUH,
MIOHATH, IPUEMOB;

OpraHU30BbIBaTh
B paMKax ypoka
MOOUIPEHNE
y4aeOHOM/coranb
HOM yCIIEUIHOCTH


https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

0€e30IacHOCTH c86fc
33 bu6nuoreka [JOK
66. OO0oO6marImMil YpoK «DIEKTPOINHAMHUKAY 1 https://m.edsoo.ru/ff0
Hed c88be
33 bu6mmoreka [IOK
67. IlpomexyTouHas aTTecTanus 1 https://m.edsoo.ru/ff0
HEJ[
c8a8a
34 bu6mmoreka [IOK
68. Obo6maronwmii ypok no remam 10 kiacca 1 https://m.edsoo.ru/ff0
Hel c8f6¢
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4,5


https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KUIACC

Ne

n/n

Tema ypoka

[TocTostHHBIE MATHUTHI U UX B3aUMOJCICTBUE.
MarnutHoe noJie. Bektop MaruHuTHoi
MHAYKUWW. JITHUY MarHUTHOW WHIYKIIUHA

MaFHI/ITHOG I10JIC HpOBOIIHI/IKa C TOKOM. OHBIT
Opcrena. BzaumopaencTBue mpoBOJHUKOB C
TOKOM

JlabopaTtopHas pabota Nel «M3yuenue
MarHMTHOTO TOJISI KATYIIKUA C TOKOM)

JlelicTBME MarHUTHOTO IOJISI HA ITPOBOJAHUK C
tokoMm. Cuna Amnepa. JlaGopaTopHas pabota
No2 «HMccnemoBanue ACHCTBUS IIOCTOSHHOIO
MAarHuTa Ha paMmKy ¢ TOKOM

JlelicTBME MarHUTHOTO TOJISL HA ABHKYLLYOCS
3apsbkeHHyto yactuily. Cuna Jlopenna. Pabora
cunel JIopeHna

BxonHas koHTposbHas paboTa
OnexkrpomarHuTHas uHAYKIus. [loTok BekTopa
MarautHON uHAYKIMU. DJ1C naaykinu. 3aKoH
3JeKTpoMarHuTHOW uHAykuuu dapanes
Jlaboparopnas pabota Ne3 «MccnenoBanue
SIBJICHUS DJIEKTPOMArHUTHON MHITYKIIHI

KoanuyecTBO 4acoB

Becero K/p Il/p

Jara
H3yYeH
U

1 uen

1 uen

2 Hex

2 Hen

3 Hen

3 Hen

4 gen

4 gen

20P

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c9778

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c98fe

bu6mmorexa [JOK
https://m.edsoo.ru/ff0
c98fe

bu6moreka [IOK
https://m.edsoo.ru/ff0
c9ac0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c9df4

bubmuoreka [JOK
https://m.edsoo.ru/ff0

JlesITEJILHOCTH
yUYHTeJIs €
yueToM padoueit
NporpamMmsl
BOCIIUTAHMS

ooy XaaTh
00yJaronuxcst
co0Ir01aTh Ha
YPOKE MPHHIIUTIBI
yueOHOi
JIUCLIMIUTMHEL 1
caMOOpraHu3aIuy;

YCTaHaBJIMBATb
JAOBCPUTCIILHBIC
OTHOIICHHUA MCKAY
YYUTEIIEM U
00yJaronmmMucs,
CIOCOOCTBYIOIIHUX
MIO3UTUBHOMY
BOCTIPHSITHIO
yUaluMHUCs
TpeOoBaHMIl U
poChO YUHUTEIS;

UCTIOJTb30BaTh
BOCIIUTATCIBbHBIC
BO3MOYKHOCTH
COJepIKAHUS
y4eOHOTO


https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

cals0

NunyktuBHOCTD. SIBNeHMe camonHaykuu. DJC

bu6mmoreka [JOK

9. CaMOUHIYKIIMU. DHEPTUsi MArHUTHOTO TIOJISI 5 Hex https://m.edsoo.ru/ff0
KaTyIIKA C TOKOM. DJIEKTPOMArHuTHOE IOJIe ca600
TexHuueckue ycTpoucTBa U X IPUMEHEHHUE:
MTOCTOSTHHBIE MarHUTHI, JIEKTPOMATHUTHI,
10. S Hex
3JIEKTPOJIBUTATENh, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTHULl, THAYKLIUOHHAS [1eYb
. bubnmoreka [JOK
O6o0maromuii ypok « MarHuTHOE TOJI€. 1
11. 6 Hen https://m.edsoo.ru/ff0
DneKTpOMarHuTHasi MHAYKIIUS
cab82
bubmuoreka [IOK
KonTponbhas pabota no teme «MarautHoe
12. 6 Hen https://m.edsoo.ru/ff0
noJie. DNEeKTPOMarHuTHasi MHAYKLIHSD
cad58
CB0o0OOHBIE MEXaHUYECKHE KOJIeOaHusI.
bu6mmoreka [IOK
I"apmonnueckue konebanusi. Y paBHEHUE
13. . 7 Hen https://m.edsoo.ru/ff0
rapMoHHuYecKux Konedanwuii. [IpeBpamienue cafos
SHEPTrUu
JlabopaTtopnast pabota Ne4 «MccnemoBanue
14.  3aBUCHUMOCTH TEPHOJIa MaJIBIX KOJIeOaHM rpy3a 7 Hen
Ha HUTH OT JIJIMHBI HUTU U MAcChl Tpy3a»
Koneb6arenbupiii koHTYyp. CBOOOIHBIC
ANEKTPOMArHUTHBIC KOJIeOaHus B UI€aTbHOM bubmuoreka [IOK
15.  kosjebaTeTbHOM KOHTYpE. AHAJIOTHS MEXTY 8 Hex https://m.edsoo.ru/ff0
MEXAHUYECKUMHU U DIIEKTPOMArHUTHBIMU ch820
KoJeOaHusIMU
16 ®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTHUU 8 bubmmoreka [JOK
. HEO

B HacaJIbHOM KoJie0aTeIbHOM KOHTYpPEC

https://m.edsoo.ru/ff0

npeaMeTa uepes
moa0op
COOTBETCTBYIOIIN
X TEKCTOB JJIsi
YTEHHUs, 33724
JUTS pEIICHUS,
poOJIEMHBIX
CUTyalUl st
00CYXKICHHSI B
KJlacce

MPUMEHSAThH Ha
ypoKe
WHTCPAKTHBHbBIC
(dbopMbI pabOTHI €
00yJaroNMMHUCS:
rpynmnosas padbora
Wi pabora B
napax, KOTOpbie
yuar
00ydJaronumxcst
KOMaHJTHO# paboTe
U B3aMMO/IECTBHUIO

C ApyrumMu


https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

ch9c4

[IpencraBieHue o 3aTyxXaroNMX KOJIeOaHUIX.
BoinykeHHbIE MEXaHUYEeCKUE KOJeOaHUs.

bu6mmoreka [JOK

17. 9 Hen https://m.edsoo.ru/ff0
Pe3onanc. BeiHyXI€HHBIE 2JIEKTPOMAarHUTHbBIC chb86
KoseOaHus
[Tepemennslii Tok. CHHYCOUATBHBIN
. bubmuoreka [IOK
[IEPEMEHHBII TOK. MOILITHOCTh IEPEMEHHOTO
18. . 9uen https://m.edsoo.ru/ff0
TOKa. AMIUTUTYTHOE U JeHCTBYIOIEE 3HAUCHHE chd34
CHWJIbI TOKA U HATIPSHKEHUS
19 Tpancdopmarop. [IponszBoacTBo, nepenaya u 10
" moTpebieHne dIEKTPUUECKON SHEPTHH Hel
Y CTpoUCTBO U IPAKTUYECKOE IPUMEHEHUE 10 bu6nuoreka [{IOK
20.  DJIEKTPUYECKOTO 3BOHKA, FEHEpATOpa . https://m.edsoo.ru/ff0
H
MIEPEMEHHOTO TOKA, IMHUI dJIeKTporepeaay A cc324
DKOJOTHYeCKHe PUCKHU MPU IPOU3BOJICTBE 1
21.  snextposHepruu. KynpTypa ucnonb3oBaHus
HE
AJIEKTPO3HEPTUH B TOBCEAHEBHOM )KU3HU A
MexaHnyeckue BOJIHBI, YCIOBUS
bubmuoreka [IOK
pacnpoctpanenus. [lepuoa. CkopocTth 11
22. https://m.edsoo.ru/ff0
pacrnpocTpaHeHHs U JUTHHA BOJHBL. [lonepeunsie Hel ccaba
U TIPO/I0JIbHBIE BOJIHBI
bu6nuoreka [IOK
3ByK. CKOpOCTh 3ByKa. [ pOMKOCTBH 3BYKa. 12 1
23. https://m.edsoo0.ru/ff0
Bricota Tona. TemOp 3ByKa Hel
cccOc
. bu6mmorexa [JOK
DNeKTpOMAarHUTHBIC BOJHBI, UX CBONCTBA U 12
24. CKODOCTE e https://m.edsoo.ru/ff0
P g ccfeQ
25. IIkana 3neKTPOMarHUTHBIX BOJH 13

00yJaronMMucs;

UHUIIUMPOBATH U
TOJI/ICPKUBATh
UCCIIeI0BATEIbCKY
10 JICATEIILHOCTh
o0yJaronuxcs B
paMKax
peanu3zannuy UMU
HHIAWBUAYAJIbHBIX
Y TPYIIIOBBIX
UCCIICI0BATEIBCKH
X MPOEKTOB,

pa3BHUBATh y
oOyuaronuxcs
MO3HABATEIBHYIO
AKTUBHOCTD,
CaMOCTOSTEIIBHOC
Th, HHUI[UATHBY,
TBOPUYECKHE
CIIOCOOHOCTH;
pa3BHUBaTh y
oOyuaronuxcs
MO3HABATENBbHYIO
AKTUBHOCTD,
CaMOCTOSITEILHOC
Th, HHUI[UATUBY,
TBOPYECKHE
CITOCOOHOCTH


https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0

HEQ

” [IpyHIMIIBI pagUOCBSI3U U TEIEBUACHHUS. 13
" PasButHe CpeaCTB CBsA3M. Paguonokanus HEX
14 bubmuoreka [IOK
27. KontponbHas pabota 3a | momyroaue» https://m.edsoo0.ru/ff0
Hex
cc6f8
[IpsiMonuHeitHOE pacpocTpaHEHUE CBETA B 14 bu6muoreka [JOK
28. omgHOpOAHOU cpene. ToYeuHbI HCTOYHUK CBETA. . https://m.edsoo.ru/ff0
H
JIyu cBera 4 cd350
bubmunorexa LIOK
OTtpakeHue cBeTa. 3aKOHBI OTPAXKEHUS CBETA. 15
29. . https://m.edsoo.ru/ff0
ITocTpoenne n300pa>keHHii B INIOCKOM 3epKalie HEN cd4e0
[Ipenomnenue cera. [lonHoe BHyTpEHHEE 15 bubnuorexa [JOK
30. orpaxenue. [IpenenbHblii yroa nojaHoro . https://m.edsoo.ru/ff0
H
BHYTPEHHETO OTPAKEHUS 4 cd7f6
Jlaboparopuas padota Ne5 «3mepenue 16 bubmorexa HIOK
31. https://m.edsoo.ru/ff0
MOKa3aTeJsl MPEJIOMIICHUS CTEKIIa Hel
cd67a
JIunzel. [loctpoenne n300paxeHuil B TMH3E. 16 bubmorexa TIOK
32. . https://m.edsoo.ru/ff0
@opMyia TOHKOU JIUH3bL. Y BEJIMYECHUE JINH3bI HEI cdd1e
33 Jlaboparopnas pabota Ne6 «lVccrnemoBanue 17
" CBOWCTB M300paKEHUM B JIMH3aX» HEeNO
Hucniepcust ceeta. CIOXHBINA cocTaB 0e1oro 17
34. cBera. LIBert. JlaGopaTopHas paborta Ne7
HE
«Habnronenue aucrnepcuu cBeTa» A
35 Wntepdepentus cBera. Audpakius cera. 18 bubnuoreka [IOK
© JludpakuuoHHas peléTka Hell https://m.edsoo.ru/ff0

ONUpaThCs Ha
JKU3HECHHBIN ONBIT
oOyyJaronuxcs,
YTOYHSISL YTO OHU
YHUTAIOT, YTO OHU
CJIYLIAIOT, BO 4TO
OHU UTParoT, 0 YEM
TOBOPSAT Ha
nepeMeHax, 0 4eM
JaTATCA B CETAX;

MPOEKTUPOBATH
CUTYaIUH U
COOBITHS,
pa3BHBAIOIIHEC
SMOILMOHAJIBHO-
IIEHHOCTHYIO
chepy
o0yJaromierocs;

UCIIOJIb30BATh
BOCIIUTATCIbHBIC
BO3MOYKHOCTH
CoZepIKaHUS
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cBeTa HEJT
cf02e COOTBETCTBYIOLIU
X TEKCTOB JJIsi
YTEHUS, 337129
. JUTSL pETICHUS,
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3akonsl pororddexra. YpaBHeHUE DHUHINITEHHA
st pororddexra. «KpacHas rpaHuiiay
dhoToaddekra

JlaBnenue ceera. OnwiTel [1. H. JIeOenena.
XUMHYECKOE IEHCTBUE CBETA

TexHnueckue ycTpoicTBa U IPAKTUYECKOE
npuMeHeHue: GoTo3IEeMEHT, (POToaaTUHK,
COJIHEUHas OaTapesi, CBETOIUO

Permrenne 3amad mo remMe «D1eMEHTHI KBAHTOBOM
OIITUKWY

Mopenb aroma Tomcona. OnbiTel Pezepdopna
0 paccessHuio a-yactuil. [InanerapHas monens
aToma

[Toctynater bopa
Wzny4yenune u noriomeHue GoToHOB MpH

IIEPEX0JI€ aTOMA C OJJHOTO YPOBHS SHEPIUH Ha
Opyroi. Buasl ciektpos

BousiHoBbI€ cBOMcTBa yacTul. BonHb! ae bpois.

KopnyckynspHO-BOIHOBOM AyaIu3Mm.
CrioHTaHHOE U BBIHYKJEHHOE U3TyUEHHE
OTKpbITHE PaAMOAKTUBHOCTH. OTIBITHI
Pesepdopna no onpeneneHuo cocraa
PagMOaKTUBHOTO U3ITY4CHHUS

CgoiictBa anbda-, 6eTa-, raMMa-u3JIydCHUsI.
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npoOaemMam
o0111eCTBa;

co3/1aBaTh
JIOBEPUTEIbHBIN
NICUXOJIOTMYECKUN
KJIMMAT B KJ1acce
BO BPEMsI YPOKa;

peaTn30BBIBATH
BOCIIHUTATEIbHbIC
BO3MOYKHOCTH B
Pa3INYHbIX BUAAX
JeSITeIbHOCTH
o0yJaromxcs co
CJIOBECHOU
(3HaKOBOIA)
OCHOBOMH:
CaMOCTOSITeNIbHAs
pabora ¢
Y4EOHHKOM,
paboTa ¢ Hay4HO-
MONYJIAPHON
JUTEPATYPOH,
oTbop u
CpaBHEHUE
MaTepuaa 1o
HECKOJIbKUM
HCTOYHUKAM
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Brnusinue paanoakTUBHOCTH HA KUBBIE Hel
OpraHU3MBbI
OTkpbITHE IPOTOHA U HEUTPOHA. 30TOTIBL. 27 bu6muorexa IIOK
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lNanaxtrku. Y€pHBIE ABIPHI B AIpax TaAIAKTUK

Bcenennas. Paz6eranue ranaktuk. Teopus
Bbonpmoro B3peiBa. PenukroBoe usnyyeHue.
MeraranakTuka

HepemeHHLIe HpO6JIeMBI ACTPOHOMUHA

Wrorosas koHTpoJbHas paboTa.

O6o6matomuit ypok. Ponb Gusuku u
aCTPOHOMUU B 3KOHOMHUYECKOI,
TEXHOJOTMYECKOM, COITMATLHON 1 dTUUCCKOM
chepax IeaTeTbHOCTH YeIOBEKa

O6o06matomuit ypok. Pois u Mecto puzmku u
aCTPOHOMHUH B COBPEMEHHOW HAYYHOU KapTHHE
Mupa

O6o0maromuii ypok. Pons ¢husudeckoit Teopun
B (DOPMUPOBAHHUHU TPEACTABICHUHN O (PU3UIECKOI
KapTUHE MHpa

O6o0maromuii ypok. Mecto ¢pu3ndeckoit
KapTHUHBI MUpPA B 001LEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPEJICTABICHUH O
MPUPOJIE.

OBIIEE KOJIMYECTBO YACOB IIO IIPOTPAMME
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MMPOBEPAEMBIE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM

INPOI'PAMMUBI

10 KJIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

10.1

10.2

10.3

10.4

IIpoBepsiemble mpeAMeTHBIE Pe3yJIbTaThl 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMbl CpeIHEro
0011ero oopa3oBaHus

JleMOHCTpHUpOBaTh HA MPUMEPAX POJIb U MECTO (PU3UKHU B (OPMUPOBAHUN COBPEMEHHON HAYYHOW KapTHUHBI MUpA, B

pa3sBUTHHU COBpeMeHHOﬁ TCXHUKHU U TeXHOHOFHﬁ, B HpaKTI/I‘{eCKOﬁ JACATCIIbHOCTH J'IIOI[Gﬁ

Y4uTHIBaThH rpaHulbl IPUMCHCHUA U3YUCHHBIX (1)I/ISI/I‘I€CKI/IX MOI[GJ'IGﬁZ MaTcepurajibHasd TO4YKa, MHCPIHAJIbHAAd CUCTCMA
OTC‘léTa, a0COJIFOTHO TBépI[OG TCII10, I/II[ea.]'ILHHﬁ ra3; Moaciii CTpOCHU:A Ia30B, JKUJIKOCTEN U TBépI[bIX TCII, TOYCYHBIN

AIIEKTPUYECKUM 3aps]l — P pelIeHnH (PU3NUECKUX 3a7a4

Pacno3naBathe usnueckue siBjaeHUs (Ipolecchl) U OOBSICHATh UX HAa OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO -
KMHETUYECKOW TEOpUM CTPOEHHs BEUIECTBA U DBJEKTPOAMHAMHMKU: PaBHOMEPHOE U PaBHOYCKOPEHHOE
NpSIMOJIMHEHHOE JBM)KEHUE, CBOOOIHOE Ma/IeHNe Tel, IBUKEHHE 0 OKPY>KHOCTH, HHEPLIMS, B3aUMOJICHCTBUE TEll;
nuddy3usi, OPOYHOBCKOE IBIKCHHE, CTPOCHHE S>KHUJIKOCTEH W TBEPABIX T, M3MEHEHHue oObéMa Tel mpu
HarpeBaHUM (OXJIAXKJIEHUH), TEIUIOBOE pPaBHOBECHE, MCIAapeHHE, KOHAEHCAlUs, IUIaBIEHHE, KpUCTaIM3alus,
KUTIEHUE, BIAXXHOCTh BO3/IyXa, IIOBHIIICHNE JABJICHHUS ra3a MPH €ro HarpeBaHWU B 3aKPBITOM COCY/JIE, CBSA3b MEXKIY

napaMeTpamMu COCTOAHUA ra3a B U30IPOLECCAX; DJICKTpHU3alusd TCII, B3aUMOJICHICTBHE 3apAaa0B

OnwuceiBaTh MEXaHWYECKOE JIBUKEHUE, MCIONb3ys (pU3MuecKkue BETMYMHBI: KOOpAWHATA, MYTh, IEpEeMeIIeHue,
CKOpPOCTb, YCKOPEHHME, Macca Tejla, CHJIa, UMIIYJIbC Tejla, KUHETUYECKas DHEpIus, IOTEHLUaabHas JHEPIHUs,
MeXaHuueckass paboTa, MeXaHWYecKas MOIIHOCTb; NPH ONUCAaHUU MPaBWIBHO TPAKTOBAaTh (DU3MUYECKUI CMBICIH
UCIOJIb3YEMBIX BEJIMYMH, UX 0003HAUYEHHUS U €IMHUIbI, HAXOIUTh (POPMYJIbI, CBSA3BIBAIOLIUE JAHHYIO (PU3UYECKYIO

BCJIIMYHMHY C APYTUMH BECINYUHAMU




10.5

10.6

10.7

10.8

10.9

OmmceIBaTh HN3Y4YCHHBIC TCILIIOBBIC CBOMCTBA TE€I U TEIJIOBEIC SABJICHU, HCIIOJIb3Ys q)HSH‘IeCKHC BCJIIMYUHBI:
JaBJICHUC TIas3a, TCEMIICpaTypa, CpCAHAd KHHCTHUUYCCKAsA OHCPrud XaOTHUYCCKOro ABWIKCHHUA  MOJICKYII,
CpeaAHCKBaApaTUIHAdA CKOPOCTb MOJICKYJI, KOJIMYECTBO TCIJIOTHI, BHYTPCHHASA SHEPTI U, pa60Ta rasa, KO3(1)(1)I/ILII/IeHT
IIOJIC3HOTI'O HeﬁCTBHH TCILUIOBOI'O JABHIATCIIA; IIPHU OIIMCAHUKU IIPABHUIJIBHO TPAKTOBATH (1)1/131/1‘160 KUH CMBICT
HCIIOJIb3YCMbIX BCIWYHWH, UX 0003HaYeHUS U CIWHUIIBI, HAXOOUTH (1)0pM}’J'IBI, CBA3BIBAIOIIMEC JAHHYTO (1)I/ISI/I‘ICCKYIO

BCIIMYUHY C APYT'MMU BCIINYNHAM

OnuchiBaTh M3YYEHHBIE JJIEKTPUYECKHE CBOMCTBA BEIIECTBA W DJIEKTPUUECKHE SIBICHUS (MPOIECCHI), UCTOIb3YS
dusznyecKre BEIHUMHBI: dIEKTPHUECKUN 3apsl, dMEKTPHUUECKOoe MoJie, HAMpsHKEHHOCTh OIS, TOTEHIIUAN, Pa3HOCTh
MOTEHIIUAIOB; MIPU ONMCAHUH MPABUIHLHO TPAKTOBATH (PU3UUECKHI CMBICI UCTIONB3YEMBIX BETHUMH, X 0003HAYCHHUS

U €IMHUIIBL; YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3UUECKYIO BETUUUHY C IPYTUMU BEIMYUHAMU

aHAIM3UPOBATh (PU3NYECKHUE MPOIIECCHI U SBJICHUS, UCTIONB3Ys PU3NYECKUE 3aKOHBI U PUHIIUIIBL: 3aKOH BCEeMHPHOTO
tarotenus, |, 11 u 11l 3akonsr HploTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW IHEPTUH, 3aKOH COXPAaHCHUS MMITYJIhCA,
NPHUHIUAN  CYNEPIO3UIIUU CWJI, TPUHIUI PABHONPABHUS WHEPLUUATBHBIX CHUCTEM OTCYETa; MOJCKYJISPHO-
KHHETUYECKYI0 TECOPHUIO CTPOCHHUS BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b CPEIHEH KMHETUYECKOW IHEPTHH TETUIOBOTO
JIBUKEHHUSI MOJIGKYJT C aOCONIOTHOW TeMmImepaTypoil, NepBbId 3aKOH TEPMOJMHAMHUKH; 3aKOH COXpaHEHUs
JIEKTPUYECKOTO 3apsifa, 3akoH KylloHa; MpW 3TOM pa3iuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTU4YeCKOe BRIPAXKEHHE U YCIIOBHS (TPAHUIIBI, 00JIaCTH) TPUMEHUMOCTH

OOBSICHIATH OCHOBHBIC TIPHUHITUIIBI JICHCTBUS MAIIMH, TPHOOPOB U TEXHUICCKUX YCTPOMCTB; pa3indaTh YCIOBUS HX
0€30IMacHOTO UCIIOIH30BAHUS B IIOBCETHEBHOM KU3HU

BBITIONHATE 3KCTIEPUMEHTHI TI0 UCCIICAOBAHUIO (DH3MUSCKHUX SIBJICHUH M MPOIECCOB C WCIIOB30BAaHUEM MPSIMBIX U
KOCBEHHBIX HW3MEpPEHUH; mpHu 3TOM (OPMYIHpPOBATh MpoOIeMy (3ahady) U TUNOTE3y Y4eOHOTO IKCIEPUMEHTA,

coOMpaTh YCTAaHOBKY U3 MPEJIOKEHHOTO 000PYA0BaHUs, TPOBOIUTH ONBIT M (HOPMYITUPOBATH BBIBOIBI

10.10

10.11

OcCymiecTBIATh MPSIMbIE M KOCBEHHBIE U3MEPEHUS (PM3NUECKUX BEJIWYHH; IIPH 3TOM BHIOUPATh ONTUMANBHBIN CIIOCO0

HN3MCPECHUSA U UCIIOJIB30BaATh U3BCCTHBIC METOABI OLICHKHU HOFpGIHHOCTCfI I/ISMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH MCKAY (I)I/I3I/I‘{CCKI/IMI/I BCJIMYMHAMU C HCIIOJIb30BAHUCM IIPSAMBIX HSMCpeHHﬁ; IIpu 3TOM




KOHCTPYHPOBAaTh yYCTAHOBKY, (PMKCHPOBATH PE3YJIbTAThl MOJTYYEHHON 3aBUCHUMOCTH (PU3NYECKUX BEJIUYMH B BUIE

Ta6JII/II_I n Fpa(l)I/IKOB, ACJIaTh BBIBOALI IO PE3yJibTaTaM UCCICAOBAHUA

10.12

10.13

Cobnronate mpaBmwiia 0€30MacHOTO TpyJa NMPH TMPOBEJACHUU HCCICIOBAaHUNW B paMKax Yy4eOHOTO 3KCIIEPHMEHTa,
y4€OHO-UCCIIEI0BATENIbCKOM M IPOEKTHON JEATEIbHOCTH C HCHOJIb30BAaHUEM M3MEPUTENBHBIX YCTPOMCTB U

71a60paTOPHOTO 000PYIOBAHUS

Pemarsb pvaéTHbIe 3aJa4u C ABHO SaﬂaHHOﬁ CI)HSI/I‘ICCKOP’I MOJCIJIbIO, UCIIOJIb3YsI (1)I/ISI/IIICCKI/IC 3aKOHbI U IIPUHIMIIBI;
Ha OCHOBC aHaJIn3a yCJIOBUA 3aJa4n BBI6I/IpaTb (1)I/ISI/I‘I€CKYIO MOACIIb, BBIACIIATH (1)I/I3I/I‘ICCKI/IG BCIINYHMHBI U (I)OpMy.TIBI,
HGO6XO}II/IMI>IC st e€ pelICHus, IPOBOJUTH paCLIéTBI " OLCHUBATH PCAJIBbHOCTDL IMMOJIYYCHHOI'O 3HAYCHUA (1)I/I3I/I‘IGCKOI71

BCJIMYHUHBI

10.14

Pemate kauecTBEHHBIE 3a/1a4M: BBICTPAUBAThH JIOTMYECKH HEMPOTUBOPEUMBYIO LIETIOYKY PACCYXKIECHHUI C OMOPOM Ha

HN3YUCHHBIC 3aKOHbI, 3dKOHOMCPHOCTHU 1 (I)I/ISI/ILICCKI/IG SABJICHUA

10.15

10.16

10.17

10.18

Hcnonp30BaTh HpHM pelIeHWH Y4eOHBIX 3aJad COBPEMEHHbIE HH(OPMALMOHHBIE TEXHOJOTMHM [UIsl TIOMCKa,
CTPYKTYPUPOBAHUSI, MHTEPIPETALUU U NPEACTABICHUs YIeOHONW M HAYYHO-TIONMYJISIPHOM MHPOPMALIMH, TOTYISHHOM

N3 Pa3JIMYHbIX HCTOYHHUKOB, KPUTHYCCKU aHAJIMU3UPOBATH IIOJTYy4aCMYHO I/IH(I)OpMaL[I/IIO

[IpuBoauTh mpuMepHl BKJIaJa POCCUHCKUX U 3apyOekHbIX Y4YEHBIX-(DM3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE

MIPOLIECCOB OKPYXKAIOILIETO MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHIl

Hcnonp3oBate TeopeTuueckue 3HaHHUSA MO (U3MKE B MOBCEIHEBHOW >KM3HU Il oOecredeHus Oe30MacHOCTH IpH
oOpaiieHuu ¢ npubopaMu M TEXHUYECKUMHU YCTPONCTBAMH, Ui COXPAaHEHHUS 370POBbS U COONIOACHUS HOPM

HKOJIOTMYECKOTO MOBECHUS B OKpY’KaroIlel cpee

PaGoTtarh B rpymme ¢ BBIMOJIHEHUEM PA3UYHBIX COIMATBHBIX POJICH, MIIAaHUPOBATh PadOTy TPYIIILI, PAIlHOHATEHO
pactpenensaTh 00S3aHHOCTH W TUIAHHPOBAThH JCSATEIHHOCTh B HECTAHAAPTHBIX CHUTYyalHsIX, aJCKBAaTHO OIICHUBATH

BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B pELIEHHE paccMaTpuBaeMoi IpoOIeMbl



11 KJIACC

Kon
NPOBEPSIEMOT0
pe3yJabrara

111

11.2

IIpoBepsiemble mMpeAMeTHBIE Pe3yJIbTaThl 0CBOECHHUSI OCHOBHOI 00pa30BaTe/ILHON MPOrPaMMBbl CpeIHEro
o01ero oopa3oBaHus

JlemMoHCTpHUpOBaTh Ha MPUMEPAX POJib U MECTO (pU3MKU B (OPMUPOBAHUM COBPEMEHHON HaAYyYHON KapTHUHBI MUDA, B
Pa3BUTUHU COBPEMEHHON TEXHUKH U TEXHOJIOTUM, B IIPAKTUYECKOU ACATEIBHOCTH JIFOAEH, LICJIOCTHOCTh U €IMHCTBO

buznyecKoil KapTUHBI MUpa

Y4uTHIBaThH rpaHulbl MPUMCHCHUS U3YYCHHBIX (I)I/ISI/I‘-ICCKI/IX MoZeJIei: TOYCUHBIM 3HeKTqueCKHﬁ 3apsn, AACpHaa

MOJIeJIb aTOMa, HYKJIOHHAasl MOJIeTIb aTOMHOTO siJipa MpH petieHn: pu3ndeckux 3aaad

11.3

11.4

PacnosnaBath (pusmueckue sBICHUSA (IIPOIECChI) M OOBSICHATH MX HA OCHOBE 3aKOHOB JJICKTPOJAMHAMHUKU W
KBaHTOBOM (DM3HMKH: IJIEKTPUYECKAs IPOBOJIUMOCTD, TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MATHUTHOE JACHCTBHS TOKA,
B3aHMOI[eﬁCTBHe MAaravToB, 3JICKTPOMAarHuTHasd WHAYKIHA, HeﬁCTBHe MAariviTHOIrO 1oJisd Ha IMPOBOJHUK C TOKOM U
JBWDKYIIUICS 3apsijl, SJEKTPOMArHWTHbIE KoJeOaHWs M BOJIHBL, NPSMOJMHEHHOE paclpoCTpaHEHUE CBETa,
OTpaXkeHUe, MpeIoOMICHHUE, WHTephepeHIns, TUpaKius ¢ [OJSIPU3AIMS  CBETa, JUCIEPCHS  CBETA,
doroanekrpuaeckuii 3pdext (GoroaddexT), cBeToBOE NaBICHHE, BOSHUKHOBEHHUE JIMHEWYATOrO CIIEKTpa aroma

BOAOpOJaa, CCTCCTBCHHAA U HCKYCCTBCHHAA PaJUOAKTUBHOCTD

OHI/ICI)IBaTB HN3YUCHHBIC CBOWCTBA BCIICCTBA (BJIGKTPPI‘-ICCKI/IC, MAardviTHBIC, OITHYCCKUEC, OSJICKTPUYCCKYIO
IIPOBOJAMMOCTb PA3JIUYHbIX CPEN) U AJIEKTPOMATHUTHBIE SIBICHUS (IIPOLIECCHI), UCIOB3YS (PU3NYECKUE BEINYUHBDIL:
ANEKTPUYECKUN 3apsill, CHJIa TOKA, JJIEKTPUUECKOE HAIPSKEHUE, JJIEKTPUUECKOE CONPOTUBIIEHUE, Pa3HOCTh
noteHruanos, DJC, pabora Toka, MHAYKIIMS MArHUTHOTO IOJs, cwiia Amrepa, cwia JlopeHna, HHAYKTUBHOCTh
KaTYIIKHA, DHEPTUs SJEKTPUYECKOr0 M MArHUTHOTO TMOJIeH, MEepHoa M YacToTa KojebaHwil B KojeOaTeaTbHOM
KOHTYpE, 3apsi]l ¥ CHJIa TOKa B MPOIIECCE TAPMOHMYECKHUX JJIEKTPOMATHUTHBIX KoJieOaHui, POKYCHOE pacCTOsiHUE U
ONTHUYCCKad CHUJIa JIMH3bI; IPpHU ONIMCAaHUU MPABUJIIBHO TPAKTOBATH d)H?)H‘IQCKHﬁ CMBICJI UCITIOJIB3YEMbBIX BCIUYHH, UX

0003HAUYEeHHUS W €IWHUIIBI, YKa3blBaThb (POPMYIBI, CBS3BIBAIOIIME NaHHYIO (U3MYECKYI0 BEIHYHMHY C APYTUMHU



11.5

11.6

11.7

BCIIMYNHAMH

OnucelBaTh HM3y4€HHBbIE KBAHTOBBIC SIBICHHUS M IPOLECCHl, HMCNONb3Yysd (U3MUECKHUE BEIUYMHBI: CKOPOCTh
9JIGKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M 4acTOTa CBETA, SHEPTUs U MMITYJIbC (OTOHA, MEPHO]] MOJypacnaia,
SHEpPrusi CBSI3M AaTOMHBIX SJIep; NPHU ONMUCAHWHM TNPABWIHHO TPAKTOBATH (PHU3UUYECKHI CMBICI HCIIOJIb3yEMbIX
BEJIMYUH, UX 0003HAYEHUs U €IMHULIBL, YKa3bIBaTh (POPMYJIbI, CBSA3bIBAIOIINE JAHHYIO (U3UYECKYIO BEJIHUUHY C

APYruMH BCIIMYMHAMMA, BEIYHUCIATE 3HAYCHUC (1)H3H‘~I€CKOI>1 BCIIMYUHBI

AHanu3upoBaTh (U3MUYECKUE MPOIECCHl U SBICHUS, UCHONB3YS (U3MYECKUE 3aKOHBI M MPHUHIMIBLL: 3aKoH OMma,
3aKOHBI TIOCJIEI0BAaTEIbHOIO W NAapauIeIbHOTO COEAMHEHUS IPOBOJHUKOB, 3akoH J[koyns — JleHna, 3akoH
AIIEKTPOMArHUTHOW WHAYKIIMH, 3aKOH MPSMOJIMHEHHOTO pacHpOCTPAHEHHUS CBETA, 3aKOHbl OTPa)XXCHHUs CBETa,
3aKOHBI NPEJIOMIICEHUS CBETAa, ypaBHEHHe DWHIITeHHa 1uid (HoTodPdeKTa, 3aKOH COXPAHEHUS SHEPIHH, 3aKOH
COXpaHEHHUs MMIYyJbCca, 3aKOH COXpAHEHUsl JJIEKTPUYECKOrO 3apsijia, 3aKOH COXpPaHEHHS MacCOBOTO YHCIA,
noctyiaTsl bopa, 3aKoH paZlMoaKTUBHOTO pacrajia; Mpy 3TOM pa3indaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro

MaTeMaTUYECKOE BHIPAKEHUE U YCIOBUS (TPaHMIIbI, 00JIACTH) MPUMEHUMOCTH

OHpe,I[eJ'IHTB HampaBJICHUEC BCKTOpPAa WHAYKIMKM MArHuTHOI'O IIOJIA IMPOBOJHHMKaA C TOKOM, CHJIIbL AMnepa n CHUJIBI

Jlopenua

11.8

11.9

CTpouTh 1 ONUCHIBATh H300paKEHUE, CO3AaBAEMOE TUIOCKUM 3€pKajioM, TOHKOU JINH30M
BBIMTOTHATE SKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3NYECKUX SBICHHH M MPOIECCOB C MCIIOJIB30BAHUEM HPSAMBIX U
KOCBEHHBIX M3MEPEHHH; MpH 3TOM (OPMYIHPOBATH MpoOiieMy (3a1ady) M THUIIOTE3Y Y4eOHOTO SKCIEpUMEHTa,

CO6I/IpaTB YCTAHOBKY U3 MPCAJIOKCHHOTO OGOpy,[[OBaHI/IH, MMPOBOAUTD OIIBIT U (I)OpMyJ'II/IpOBaTB BBIBOJBI

11.10

OCYHIGCTBJ'IS[TB NpAMbIC W KOCBCHHLIC HU3MCPCHHA (1)I/ISI/I‘IGCKI/IX BCJIMYHH, IIPpU 3TOM BI)I6I/IpaTL ONTUMATBLHBINA

CII0co0 HU3MEPCHUA U UCIIOJIB30BAaTh U3BCCTHBIC MCTOAbI OLICHKN HOFpGH.IHOCTCfI I/ISMepeHHI‘;I

11.11

HCCJ’IGI{OBaTI) 3aBUCHUMOCTH (bI/I?,I/I‘-IeCKI/IX BCJIMYMH C HCIIOJB30BAHHUECM IIPAMBIX I/ISMepeHI/Iﬁ; npu S5TOM
KOHCTPYUPOBATh YCTAHOBKY, (I)I/IKCI/IpOBaTB PE3YyIbTAaThI HOJ'Iy‘lCHHOfI 3aBUCHUMOCTH (bI/I3I/I‘leCKI/IX BCJIIMYMH B BUJC

Ta6J'II/IH u Fpa(i)I/IKOB, ACJIaTh BBIBOAKI IO PE3YyJIbTaTaM UCCICAOBAHUA




11.12

CobmronaTe mpaBuiia 0€30MacHOrO Tpya MpU MPOBEJECHUU UCCIEJOBAaHUN B paMKax y4eOHOro 3KCIIEpHUMEHTa,
y4eOHO-HCCIeA0BATEIBCKONH U MPOEKTHON ACSATENbHOCTH C HCIIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOMCTB M

1a60paTOpHOro 000PYAOBAHUS

11.13

11.14

Pemrate pacuéTHbie 3a7ja4u C IBHO 33/1aHHON (PM3NYECKON MOAEIBIO, HCIIONB3Ys (PU3MUECKUE 3aKOHBI U TPUHIUIIB;
HAa OCHOBE aHalu3a YCIOBUS 3aJauyd BbIOMpATh (U3NYECKYIO0 MOJENb, BBIACTATh (U3MUYECKUE BEIHYMHBI U
(bopMyIibl, HEOOXOAUMBIE ISl €€ pPeleHus], IPOBOAUTH PACUETHl U OLIEHUBATh PEANbHOCTh MOJIYYEHHOTO 3HAYEHUS

(bU3UYECKON BETMUUHBI

Pemate kauecTBEHHBIE 3aJa4M: BBICTPAUBATH JOTHUYECKA HEMMPOTUBOPEUMBYIO LIETIOUKY PACCYKICHUN C OOPOW Ha

HN3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/ISI/I‘~IGCKI/I€ SABJICHUA

11.15

11.16

11.17

11.18

11.19

Hcnonp30BaTh MpH penieHUH Y4eOHBIX 3a/lad COBpPEMEHHbIE HH(OPMALMOHHBIE TEXHOJOTMM JUJIs IIOMCKa,
CTPYKTYPUPOBAaHUS, WHTEpPIpPETAlMM W NpPEACTaBICHUA Y4eOHOM M HAy4YHO-TOMYJSPHOM uH(bOpMAIMH,

HOJYYEHHOM M3 PAa3IUYHBIX HICTOYHUKOB; KPUTUUECKU aHATH3UPOBATh MOTydaeMyto HH(pOpMaIuo

OOBSICHATh MPUHLUIBI JEHCTBUS MAalIMH, NOPUOOPOB M TEXHUYECKMX YCTPOWCTB; pAa3M4aTh YCIOBHS HX

0e30I1aCHOT0 UCIIOIL30BaHUS B HOBCCHHGBHOﬁ KHU3HHU

[IpuBoauTH mpUMEpPHI BKJIAJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(U3UKOB B PAa3BUTHE HAYKH, B OOBACHEHHE

MIPOLIECCOB OKPYXKAIOILIETO MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHIl

Hcnonb30BaTh TeOpEeTUYECKUE 3HAHUS MO (PU3UKE B TOBCEIHEBHOM KH3HU IJis oOecrieueHus 0€30MacHOCTH MPH
oOpaiileHuu ¢ npudbopamMu U TEXHUYECKUMHU YCTPOWCTBAMHU, IJII COXPAHEHUS 3/I0pPOBbS U COONIOACHUS HOPM

HKOJIOTMYECKOTO MOBECHUS B OKpY’KaroIlel cpee

PaGoTath B rpymnme C BBIMOJHEHHEM Pa3IMYHBIX COIMAIBHBIX POJIEH, TIIAaHUPOBATh pabOTy TPYIIIbI, palMoOHATBEHO
pacnpenensTh 00sI3aHHOCTH M IJIAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CHUTYAIUsX, aJCKBATHO OIICHHBATHh

BKJIa/1 KaX/I0T0 U3 YUaCTHUKOB TPYIIIBI B PELICHUE pacCCMATPUBAEMOI ITPOOIEMBI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KUIACC

Kon

Kox npoBepsiemoro 3;iemenTa
pa3nena

11

IIpoBepsieMmble 3JIeMEHTHI CO/IEPKAHUS

OU3NKA 1 METOABI HAYYHOI'O ITO3HAHU A

®uzuka — Hayka o npupoje. HayuHble METOIbl MO3HAHUS OKPYKAIOIIETO MHpA.
Ponp skcneprMeHTa W TEOpUH B MPOLECCE MO3HAHUS MPHUPOJAbI. DKCIEPUMEHT B

¢buznke

1.2

MopenupoBanue (QU3MUECKUX SABJICHHA M TpoueccoB. HaydHble THUIOTE3BI.
®dusnueckue 3aKoHbl U TeOpuu. I'paHMIIBI IPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[Mpuntun coorBercTBUs. Ponbp 1 mMecto ¢u3uku B (pOPMHUPOBAHUM COBPEMEHHOM

Hay4YHOU KapTHUHBI MUPaA, B IPAKTUYECKOMN IEATEIBHOCTH JIOAEH
MEXAHHWKA
KMHEMATHKA

211

2.1
212

2.13

Mexanunueckoe aBmkenre. OTHOCUTENLHOCTh MEXAHUYECKOro ABMKeHus. Cucrema
orcu€ra. Tpaekropus

[Tepemenienue, cKOpoCcTh (CpemHsst CKOPOCTh, MTHOBEHHASI CKOPOCTh) M YCKOPCHHE
MaTepuaibHOM TOUKH, WX MPOEKIUMU HA OCH CHUCTEMBbl KoopauHat. CrokeHue

MIEPEMEILEHUI U CI0KEHUE CKOPOCTEN

PaBHOMepHOE ¥ paBHOYCKOpEHHOE TMpsIMOJUHEHOe ABWkeHue. ['paduku



3aBUCUMOCTH  KOOpAWHAT, CKOPOCTH, YCKOPCHUA, IMYTH W HNCPCMCUICHUA

MaTepHaHLHOfI TOYKH OT BPEMCHU

214 CBobOogHOE TIazicHre. Y CKOpeHne CBOOOIHOTO TaICHUs
KpuBonuHueliHoe aBrkeHue. PaBHOMEpHOE IBMKEHHWE MaTE€pUaIbHOM TOYKH IO
215 OKpPY>KHOCTH. YTJIOBass CKOpPOCTb, JHMHEWHas CKopocTb. Ilepuon um wacrora.
[leHTpOCTpEMUTENIBHOE YCKOPEHHE
216 TexHuyeckue yCcTpouCTBa: CIIMAOMETD, ABUKEHHUE CHAPANIOB, LEIHBIE U PEMECHHbBIC
o nepeaadu
[Ipaktnueckue pabotTel. M3Mepenne MrHoBeHHON cKopocTH. KccienoBanue
COOTHOIICHUSI MEXIY IyTAMH, POUJEHHBIMH TEJIOM 32 MOCJIEI0BATEIbHBIE PABHBIE
217 MIPOMEXYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JBUKEHUU C HAYAJIbHON CKOPOCTHIO,
paBHOM Hymr0. M3ydeHue IBWKEHMs IIAapUKa B BA3KOM JKHUIKOCTH. M3ydenue
JBUKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO
JUHAMUKA
991 [Tpuniun otHocuTensHocTu [anmunes. IlepBwiii 3akoH HperoToHa. MHepuuanbHbIe
o CHUCTEMBI OTCUETA
25 2.2.2 Macca tena. Cuia. [IpuHnun cynepno3unuy cuil
. 223 Bropoii 3akoH HproToHa 171 MarepuaJbHOM TOYKA B HHEPLHUAIBHOM CUCTEME
o orcuéra (MCO). Tpetnii 3akon HproToHa 117151 MaTEpUAIBHBIX TOYEK.
294 3akoH BcemupHoOro TsaroreHus. Cuna tsoxectu. [lepBas kocmudeckas ckopoctb. Bec

TCIIa



2.3

2.25

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHHsl CKOJBXEHHUS M CWJIa TPEHUS IMOKOS.

2.2.6 Koadduument tpenns. Cua COpOTHBICHUS TPU ABMKEHUH TeJa B KHUIKOCTU WIH
rase
2.2.7 [TocTynaTenbHO€E U BpallaTelbHOE JBI)KEHUE a0COIIOTHO TBEPIOTO Tela
258 MOMEHT CHJIbl OTHOCHUTENIBHO OcHu BpaieHus. Ilnedo cuibl. YcioBust paBHOBeCHs
o TBEpnoro tena B UCO
2.2.9 TexHuueckue ycTpoicTBa: MOAIINITHUKH, JBUKEHUE HCKYCCTBEHHBIX CITyTHUKOB
[IpakTuyeckue paboTel. M3yueHue qBuxeHus: Opycka no HaKJIOHHON TNIOCKOCTH 110/
NeUCTBUEM HECKONbKMX Ccwil. lccinepoBaHue 3aBHCHMOCTH CHJI  YIIPYTOCTH,
2.2.10 BO3HHUKAIOMIUX B JeHOpMUpPYEeMOil MPYKMHE U PE3MHOBOM 00pasliie, OT BETUYHUHBI
ux aedopmarnuu. VccnaenoBanue yclioBHil paBHOBECHs TBEPAOIO Tela, UMEIOLIETO
OChb BpaLICHHUS
3AKOHbI COXPAHEHN S B MEXAHUKE
231 Hmnynbee MaTepuanbHOW TOYKH, CUCTEMbl MaTEpUANbHBIX TO4eK. VIMIynbe CHIIBI U
o U3MEHEHHE UMITYJIbCa Tesa
2.3.2 3akoH coxpaHeHus umiynbca B UCO. PeakTuBHOE ABMKEHME
2.3.3 Pabota cuibl
234 MomHOCTb CHIIBI
2.35 Kunernueckast sHEprust MaTepruagbHON TOUKH. Teopema 0 KHHETHYECKOW SJHEPTUU
2.3.6 [MorennmanbHast sHeprus. lloTeHnmanbHAas SHEPrust ynpyro nehopMHpPOBAHHON



npyxuHsl. [loTeHnManbHas YHEPTUs Teaa BOJIU3H MOBEPXHOCTH 3eMIIH
[ToreHnuanbHbIe U HEMOTEHIMAIbHBIE CUIIbL. CBSA3b PabOThl HEMOTEHLIUAIBHBIX CUII
2.3.7 C U3MEHEHHEM MEXaHMYECKOHM DJHEpruuM CUCTEMBbI Tel. 3aKOH COXpPaHEHUs

MEXaHUYECKOHN SHEPTUU

2.3.8 Ypyrue u Heynpyrue CTOJIKHOBEHHUS

239 TexHndeckue ycTpoicTBa: MABMKEHHE pPAKET, BOJOMET, KOIEp, MPYKUHHBIH
o MTUCTOJIET

2310 [Ipaktuyeckue paboTsl. V3yueHue CBS3M CKOPOCTEW Teld HMpPU HEYNPYroM YyAape.

HccnenoBanue cBsA3U pabOThI CHIIBI ¢ U3MEHEHNEM MEXaHUUYECKON SHEPruu Tena
3 MOJIEKYJIAAPHA S ©®U3UKA U TEPMO/JUHAMUNKA
OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

OCHOBHBIE  TIOJIOKEHHUSI  MOJICKYJIAPHO-KMHETUYECKOW TeopuH. bpoyHOBCKOe

311 neuxenne. uddysus. Xapakrep IBUKEHUS U B3aUMOJICHCTBUS YaCTHUI] BEIIECTBA

312 Mopnenu cTpoeHHs Ta30B, KUAKOCTEW W TBEPIBIX Tel U OOBSCHEHHE CBOWCTB
o BEIIECTBA Ha OCHOBE ATHX MoJiejei

3.1 3.1.3 Macca monekyin. KomndectBo BemniectBa. [Tocrosauas ABoraapo

314 TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus

318 Mopens wupaeanbHoro raza. OCHOBHOE YypaBHEHHE MOJICKYJISPHO-KMHETHUECKOU
o TEOPUH UJI€aJILHOTO ra3a

. AOcomroTHas TemrepaTypa Kak Mepa CpelHeld KMHETHYECKOW SHEPTUH TErIOBOIrO

JBH>KeHUs yacTull rasza. [lIkana temneparyp KenbBruna



3.2

3.1.7

VYpaBuenue Knaneiipona — Menneneena. 3akoH JlanbToHa

I'a30BBIC 3aKOHBI. I/I3OHpOI_[eCCLI B HACAJIBHOM ra3€ C INOCTOAHHBIM KOJIHNYCCTBOM

318 BEIIECTBA: M30TEPMa, H30X0pa, n300apa
3.1.9 TexHudeckue ycTpoicTBa: TEpMOMETpP, OapoMeTp
3110 [IpakTnueckue paboThl. V3MepeHne Macchl BO3AyXa B KIACCHOW KOMHATe.
o HccnenoBanue 3aBUCUMOCTH MEX]y ITapaMeTPaMu COCTOSIHUS pa3peKeHHOT0 Ta3a
OCHOBbBI TEPMOJAMHAMUMKN
321 TepMoguHamuyeckass cucteMa. BHYTpeHHsASIT SHEprus TEPMOJIUHAMUYECKOMN
o CHCTEMBI U CIIOCOOBI €€ U3MEHEHHUS
392 KonnuectBo TemnoTsl U padota. BHyTpeHHss 3HEprus OJHOATOMHOIO MJI€ATbHOIO
o rasa
Bunel terionepenayu: TEMIOMPOBOAHOCTh, KOHBEKIUS, U3llydeHUe. TenmoéMKoCTh
3.2.3 Tena. YenbHas TEIUIOEMKOCTh BellecTBa. Pacu€T KoiauuecTBa TEMJIOTHl IPH
Terioneperaye
394 [TepBriil 3akoH TepMoaMHAMUKHU. [[prMeHeHne nepBoro 3akoHa TEPMOJUHAMUKH K
o u3onpoueccam. I'papuueckas uHTEpIripeTanus paboTsl raza
TemnoBsie mamuHbl. [IpuHIMOBL AelicTBUA TEmIoBBIX MamuH. [IpeoOpa3zoBaHus
3.25 SHEpruu B TeIioBbIX MammHax. Koaddunuent noneznoro aeiicteus (nanee — KI1/T)
termioBoi mamuHel. [{ukin Kapuo u ero KII/]
326 Bropoii 3akon TepmonuHamMuku. HeoOpatumocTs mpoiieccoB B npupoje. TensaoBble

JBUTATEIN. DKOJIOTHYECKUE MPOOIEMBbI TEIUIOIHEPTETUKU



3.3

4.1

TexHuueckue  ycTpoicTBA: JBUrareilb BHYTPEHHETO  CrOpaHusi, OBITOBOMH

3.2.7

XOJIOAUIBHUK, KOHJIUIIUOHEP
3.2.8 [IpakTueckue padoTsl. U3MepeHue yaeabpHOM TeMI0EMKOCTH

ATPEI'ATHBIE COCTOAHNA BEIHLIECBA. ®A30BBIE [TIEPEXO/IbI

[TapooOpazoBanne u KouaeHcaims. Vcnapenume u kureHue. YenbHas TEIUIOTa
331 napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpATypbl KUIIEHUS OT JaBJICHUs
3.3.2 AOGCOIOTHAs ¥ OTHOCUTEIbHAS BJIAXXHOCTh BO3ayXa. HackimeHHbIN ap

Teépnoe temo. Kpucrammueckue u amopdHbie Tema. AHU30TPOINHUS CBOMCTB
333 kpuctamioB. XKunkue kpucramisl. CoBpeMeHHbIE MaTepHalIb
3.34 [InaBnenue u kpuctauM3anus. ¥ aeibHas TerioTa miasieHus. Cyonnmanus
3.35 VYpaBHeHHE TEIIOBOrO OanaHca

TexHuueckue ycTpoicTBa: TMIPOMETP M ICUXPOMETP, KaJIOPHUMETP, TEXHOJIOIMU
3.3.6 MIOJIyUEHUS COBPEMEHHBIX MAaTepuajoB, B TOM 4YHCIE HaHOMAaTepUaOB, H

HaHOTEXHOJIOTHH
3.3.7 [IpakTuyeckue paboTel. MI3Mepenue BIa)XHOCTH BO3/1yXa

SJIEKTPOAMHAMUKA
OJIEKTPOCTATUKA

411 DneKTpu3aIys Te. INEKTPUISCKUH 3apsi. [IBa BUIa SJEKTPHUUECKUX 3apsiioB
412 [IpoBOAHMKY, AUDIIEKTPUKH U MOJTYIPOBOJHUKH
4.1.3 3aK0H COXpaHEHUS AIEKTPUIECKOTO 3apsiaa
4.1.4 B3anmopeiictBue 3apsnos. 3akoH Kymnona



4.2

4.1.5

4.1.6

4.1.7

4.1.8

419

4.1.10

Onextpuueckoe 1none. Hanpspk€HHOCTh — anekTpudeckoro mois.  IlpuHnmn

cynepro3unuu. JInHun HanpsKEHHOCTH JIEKTPUUECKOTO TTOJIST
Pab6ota cun anekrpocrarndeckoro noss. [lorennman. PasHocTh moTeHIManoB

HpOBO}]HI/IKI/I n JUDJICKTPHUKHU B IIOCTOSIHHOM OJICKTPUYCCKOM TI0JI€C.

Z[I/ISJ'ICKTpI/I‘{eCKaH IMPOHUITACMOCTb

OnextpoéMkocTh. KonmeHcaTop. DNEeKTpOEMKOCTh IJIOCKOTO  KOHJEHCAaTopa.

OHeprus 3apsHKEHHOI0 KOHAEHcaTopa

Texnuueckue YCTPOﬁCTBaZ SJICKTPOCKOII, JJICKTPOMETP, IBJIICKTPOCTATUYICCKAA

3alIMTa, 3a3€MIICHUE JIEKTPOITPHOOPOB, KOHJIEHCATOP, KCEPOKC, CTPYWHBINH MTPUHTED

[IpakTuueckue paboTsl. 3MepeHue 31eKTpOoEMKOCTH KOHEHCATOpa

IIOCTOSHHBIM DJIEKTPUYECKHUI TOK. TOKU B PA3JIMUHBIX CPEJAX

421

4.2.2
4.2.3
4.2.4
4.2.5
4.2.6

4.2.7

VcaoBus CYHICCTBOBAHHA ITOCTOAHHOI'O JJICKTPHUYCCKOI'0 TOKaA. Hcrounuku TOKA.

Cwua Toka. ITocTOSHHEBIN TOK

Hanpsioxenue. 3akon OMa 17151 ygacTka 1enu

DIEKTPUYECKOE COMPOTUBIICHUE. Y ICIbHOE CONPOTUBRIIEHUE BEILIECTBA
[TocnenosarensHOE, NapasieibHOE, CMENIAHHOE COEUHEHUE TPOBOIHUKOB
Pabota snekrpuueckoro Toka. 3akoH Jlxoyns — Jlenma

MOUHOCTH AIEKTPHUIECKOTO TOKA

anexTpoBrkymias cuna (nainee — 9JIC) u BHyTpeHHEE CONPOTHUBIICHHE UCTOYHUKA
ToKa. 3akoH OMa s MONHOM (3aMKHYTOM) anekTpuueckod nenu. KopoTkoe

3aMbIKaHUC



4.2.8

4.2.9

4.2.10

4211

4.2.12

4.2.13

4.2.14

3J’ICKTpOHHa$I IMpOBOAUMOCTH TBépIILIX METaJJIOB. 3aBHCUMOCTh COIIPOTUBJICHUA

METaJJIOB OT TemrepaTypbl. CBEpXIpOBOIUMOCTb
OnexTpuyeckuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB

[TonynpoBonuuku. CoOCTBEHHAss W MpUMECHasi MPOBOJIMMOCTD IMOJYIPOBOJIHUKOB.

CoiictBa p-n nepexoza. IloaynpoBo HINKOBBIE TPHOOPHI

9J'IeKTpI/I‘IeCKI/II71 TOK B  OJICKTPOJUTAx. :‘)HCKTPOJII/ITI/I‘ICCKEIH Jucconuanus.

DNeKTpoIn3

OnexTpuueckuid TOk B razax. CaMOCTOSATENbHBIA M HECAMOCTOSITENIBHBIN pa3psia.

Paznuunble Tumbl caMmoctoATesbHOro pa3psana. Monnud. [htazma

TexHuueckue ycTpoicTBa: ammepMmerp, BOJBTMETP, PEOcTaT, HUCTOYHMKH TOKa,
AJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, ITEKTPOOCBETUTENBHBIE MPHOOPHI, TEPMOMETP
CONIPOTHUBIICHUS,  BaKyyMHbIH  AMOA,  TEPMHUCTOPBl U (OTOPE3UCTOPHI,
MIOJTYTIPOBOIHUKOBBIN 1MO/JI, TAJIbBAHUKA

[IpakTudeckue paboTel. M3yueHne cMelaHHOTO COeIMHEHHS PE3UCTOPOB.
W3mepenne OJIC uCTOYHMKA TOKa M €ro BHYTPEHHETO COINPOTHBIICHUS.

HaGmtonenue snexrpoinusa



11 KJTACC

[f::jl[eﬂa Koanposepsiemoro 3;1emeHTa IIpoBepsiemble 31eMeHTHI COAEPKAHMUS
4 OJIEKTPOAMHAMUKA
MATHUTHOE IIOJIE. 9JIEKTPOMATI'HUTHAA NMHAYKIA
43.1 ITocTosHHBIE MarHuTHL. B3anMonelcTBrEe MOCTOSTHHBIX MAarHUTOB
MaruutHoe mnosie. Bektop marHuTHOM HMHAYKUMU. [IpHHIMI CyNeprno3ulyH.
4.3.2 Jlunun marauTHOM WHAYKUMU. KapTMHA JMHUA MAarHUTHOM MHIYKUMU TOJIA
IMOCTOSIHHBIX MarHuTOB
MaruutHoe moJie NpOBOJHMKAa C TOKOM. KapTuHa nuHHMI TOJS AJIMHHOTO
4.3.3 NpsIMOTO TPOBOJHUKA M 3aMKHYTOI'O KOJBLEBOIO MPOBOJHUKA, KAaTYLIKH C
tokoM. OnbIT Opcrena. BzanmoaeiicTBre MpoOBOIHUKOB C TOKOM
4.3 ..
434 Cuita Amriepa, e€ MOy/b U HAPABJICHHUE
Cuia Jlopenua, e€ MOayJib U HampaBlieHHE. [[BrkeHHe 3apsiKEHHOM 4acTUIIBI B
4.3.5 OTHOPOTHOM MarHUTHOM Toste. PaGora crbl JIopenia
4.3.6 SIBneHune 3neKTpPOMarHuTHON MHAYKIIUU
4.3.7 [ToTok BekTOpa MAarHUTHON MHIYKIIMA
4.3.8 O/1C nnaykuuu. 3aKoH MEKTpOMarHuTHOM nuAykimuu dapaes
43.9 Buxpesoe anextpuueckoe nozne. IJC MHAYKIUU B MPOBOJHHUKE, JBIKYIIEMCS

MMOCTYIIATCJIbHO B OAHOPOJHOM MArHUTHOM II0JIC



4.3.10 [IpaBuno Jlenua
4.3.11 NuaykTtuBHOCTE. SIBNnenue camounaykuuu. 9J{C camonHayKIum
4.3.12 DHeprusi MarHUTHOr'O MOJIsl KATYIIKHA ¢ TOKOM
4.3.13 DNEKTPOMAarHUTHOE T10JIe
4314 TexHuyeckue  YCTPOMCTBA:  TOCTOSIHHbIE ~ MAarHUTBI,  AJIEKTPOMArHHUTHI,
o AIIEKTPOIBUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTHI], HHIYKIIMOHHAS TICUb
[Tpaktueckue paboTel. M3ydeHHe MarHUTHOTO TIONS KATYIIKH C TOKOM.
4.3.15 HccnenoBanue fAeMCTBUS  ITOCTOSIHHOTO MarHUTa HAa pPaMKy € TOKOM.
HccnenoBaHue SIBICHUS JIEKTPOMArHUTHOW WHAYKIIHH
3) KOJIEBAHUA 1 BOJIHBI
MEXAHUWYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
Konebarenbnas cuctema. CBoOonHbIe KonebaHus. ['apMoHUYecKue KOIeOaHMUs.
>11 Tlepron, 4acToTa, aMILIATY1a ¥ (a3a KoaebaHuii
5.1.2 [TpyxuHHBINA MassTHUK. MaTeMaTH4eCK1il MasiTHUK
YpaBHeHHEe TapMOHMUYECKMX KojeOanuil. KuHemaTndyeckoe W JUHAMHYECKOE
5.1 >13 OTHCaHKe KOJIeOaTEeNIbHOTO IBIKEHUS
[IpeBpaiieHre SHEpPruM MpHU TFapMOHUYECKHX KoseOaHusx. CBs3b aMILTUTY/bI
5.1.4 KOJICOAHUH MCXOIHOM BEIUYMHBI C aMIUIMTYJIAaMH KojleOaHMi e€ CKOpOCTH H
YCKOpEHUs
- Konebartenbubiii  koHTYp. CBOOOIHBIE SJIEKTPOMArHUTHbIE KoJeOaHUsS B

UICTBbHOM KOJIE0ATeIbHOM KOHTYpE. AHAJOTHS MEXKIYy MEXaHHYECKUMH U



SJICKTPOMAariuTHBIMU KOJICOAHHSIMH. <I)opMlea Tomcona

5.1.6 3aKOH COXpaHEHUs SHEPTUH B UJEATILHOM KOJIe0aTeIbHOM KOHTYpE
BeiHyx1eHHble MexaHuueckue kojeOanus. Pe3zonanc. Pe3onaHcHas kpuBas.
>L7 BEIHYXI€HHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUsI.
5.1.8 [Tepemennslil Tok. CHHYCOUAANBHBIN TEPEMEHHBIN TOK.
MOIIHOCTh MEPEMEHHOT0 TOKAa. AMIUIUTYJHOE U JCHCTBYIOIIEE 3HAYCHHUE CHUIIBI
>19 TOKA ¥ HANPSHKCHNUS
Tpanchopmarop. IlpousBoacTBo, mepemada W MOTpPeOIECHUE DSIEKTPUUYECKON
5.1.10 HHEPIrUu. DKOJOIMYECKHE PUCKU TPHU IMPOU3BOJACTBE 3JIEKTPUUECKOM IHEPTUu.
KynbpTypa ncnosnab3oBaHus 3J€KTPO3HEPTUU B TIOBCETHEBHOM JKU3HU
TexHudeckue yCTpoWCTBa: celicMorpad, dJICKTPUYECKUH 3BOHOK, JIMHUU
5.1.11
aJIeKTponepeaay
[Tpaktnueckue pabotel. MccrnepoBaHue 3aBHCHMOCTM — IepHOJa  MaJbIX
KoJIeOaHWH Tpy3a Ha HHUTH OT JUIMHBI HUTH M Macchl Tpy3a. VcciemoBanue
>1.12 NEPEMEHHOTO TOKa B IIETIM M3 TOCJIEJOBATEIBHO COCIMHEHHBIX KOHJIEHCATOpa,
KaTyLIKU U pe3rcTopa
MEXAHWYECKUE N JIEKTPOMAT'HUTHBIE BOJIHBI
MexaHnueckue BOJIHBL, YCIOBHUS pacmnpoctpaHeHus. llepmon. CKopocTb
5.2 >21 pacrpoCcTpaHeHUs U JIMHA BOJHBL. [lonepednblie U Mpo0IbHbIE BOIHbI
5.2.2 WuTepdepenmus u qudpakius MEXaHHISCKUX BOJTH
5.2.3 3Byk. CkopocTb 3ByKa. ' pomkocTh 3ByKa. Beicora ToHa. TemOp 3Byka



5.3

SHCKTpOMaF HUTHBIE BOJHBI. Y CIIOBUS HU3ITYyUYCHUS OJBJICKTPOMATHUTHBIX BOJIH.

524 B3aumuas opuentanus BekTopoB E, B u v B 3JeKTpoMarHMUTHOW BOJHE B
BaKyyMe
EoE CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPaXEHHUE, MPETOMIICHHE, MOJSpU3aIus,
o mudpaknus, naTepdepenius. CKoOpocTh JEKTPOMATrHUTHBIX BOJH
) [IIkana S7EKTPOMAarHUTHBIX BOJH. [IprMeHEHWE SIEKTPOMAarHUTHBIX BOJH B
>2:0 TEXHUKE U OBITY
£ [TpuHIMIIBI paguocBsi3u M TeneBuAeHUs. Pamuonmokarus. OIeKTpOMarHUTHOE
o 3arps3HEHNE OKPY/KAIOLIEH CpejIbl
TexHHMUECKHE yCTPONCTBA: MY3bIKAIbHBIE HMHCTPYMEHTHI, YIBTPa3BYKOBas
5.2.8 MUArHOCTHKA B TEXHUKE M MEIUIHMHE, pajap, paAuoONpUEMHUK, TEIeBU30D,
aHTeHHa, tenedon, CBU-neup
OIITUKA
5.3.1 [TpsimonuHeHOe pacpoCcTpaHEeHHE CBeTa B OIHOPOAHOM cpeze. Jlyd cBera
5 Otpakenue cBera. 3akOoHbl OTpaxeHHs cBera. IlocTpoeHne H300paxeHU B
>3 TIOCKOM 3epKaiie
33 [Ipenomnenne cBera. 3akoHBI MperOMIIEHUsT cBera. AOCOJIIOTHBIN IOKa3aTelb
>3 IPEIOMIICHUS
£34 [lomHoe BHyTpeHHee oTpakeHue. l[IpenenbHBIE yroa MOJHOTO BHYTPEHHETO
o OTpakeHUs
5.35 Hucniepcus cBera. CroxxkHbIN cocTaB 6enoro ceera. LBet



CO6I/IpaIOIJ_II/IC " paCCCUBArOIIUC JIMH3bI. Tonkas 1uH3a. (I)OKYCHOC pacCTodHuC U

onTUYecKas cuia TOHKoW JuH3bl. [locTpoeHue n3o0paxeHuil B cobuparommx u

>3 pacceuBaomux JuH3ax. Dopmyna TOHKOW JIMH3BL. YBEIMYEHHE, [1aBAEMOE
JIMH301
5.3.7 [Ipenenbr TpUMEHUMOCTH T€OMETPHUIECKON ONITUKH
Wutepdepentust cBeta. KorepeHTHBIE WCTOYHHMKH. YCIOBHA HaOIIOICHUS
5.3.8 MakCUMyMOB ¥ MHHHMYMOB B HHTEeP(QEpPEHIIMOHHOW KapTUHE OT JBYX
cuH(pa3HBIX KOTEPEHTHBIX HCTOYHUKOB
Hudpakmus cera. JudpakuuonHas pemérka. YciioBue HAOIIOACHHS TJIABHBIX
5.3.9 MaKCHUMYMOB TMpH TaJCHUM MOHOXPOMATHUYECKOTO CBeTa Ha IU(PPAKIHMOHHYIO
peLETKY
5.3.10 [Monspu3zarus cBeTa
TexHuueckue ycTpoiicTBa: OukH, Jyna, GoToanmnapaT, MPOSKIMOHHBINA anmnapar,
5.3.11 MHUKpPOCKOII, TEJECKOI, BOJOKOHHAs ONTHKA, AUGpaKIUOHHAS pemETKa,
TIOJISIPOU]T
312 [TpakTideckune pabotel. M3Mepenne mokaszatens mpenomieHus. Mccienoanue
>3 CBOJCTB M300paxkeHnii B MH3ax. HabmoneHne quciepcnn cBeta
SJIEMEHTBI CIIELIUAJIBHON TEOPUM OTHOCUTEJIBHOCTH
I'panuupl NPUMEHMMOCTH KJIACCMYECKOM MexaHuku. IloctynaTel Teopuu
6.1 OTHOCUTENIHOCTU: WHBAPUAHTHOCTH MOJYJII CKOPOCTH CBETa B BaKyyMe,
MPUHIIMI OTHOCUTEIBLHOCTH DUHIITEHHA
6.2 OTHOCUTENHHOCTh OJHOBPEMEHHOCTH. 3aMEJUICHHE BPEMEHH M COKpaIleHHe



JUIHHBI

6.3 DHeprus ¥ UMITYJIbC CBOOOTHOM YaCTUIIBI
CBsi3p Macchl C PHEPrHed M UMITYJIbCOM CBOOOJHOW YaCTHUIIBI. DHEPTHUs TMOKOS
0.4 CBOOOTHOM YACTHIIBI
7 KBAHTOBAA ®U31KA
SJIEMEHTBI KBAHTOBOM OITTUKU
®otonbl. ®opmyna [Inanka cBs3u SHEpruu GOTOHA C €r0 YACTOTOW. DHEPrus U
rid UMITyJI6c GOTOHA
OtkpeiTue u uccienaoanue ¢doroddpdexra. Onbitel A.I'. CroneroBa. 3aK0oHBI
rle dororddekra
- 7.1.3 VYpaBuenue Diinireiina 11 Gororddexra. «KpacHas rpanumna» gorosdppexra
714 Hasnenue cBera. OnbiTel [1.H. JIeOenena
7.1.5 XHUMHUYECKOE JIEUCTBUE CBETA
Texaudeckue yctpoiicTBa: (orolrnemMeHT, (oTrogaTuMk, CcojHEYHas OaTapes,
110 CBETOJINO]T
CTPOEHUE ATOMA
Monens aroma Tomcona. OnbiTel Pe3epdopaa mo uccineroBaHUIO CTPOSHHS
2 r2l atoma. [lnaHeTapHas MOJIeNIb aTOMa
' [Tocrymater Bopa. M3nydenue u moriomenne GOTOHOB MPH MEPEX0Jie aToMa ¢
7.2.2 OJIHOTO YPOBHSI SHEPruM Ha Apyrou. Bunsl cnekrpoB. CekTp ypoBHEH 3HEpruu

aToma BOJIOpOJia



7.3

BonnoBeie cBoiictBa yactull. Bonubl ne bpoitns. KopnyckynsipHo-BonHOBOM

123 nyam3Mm. Judpaxius 271eKTpOHOB Ha KpHCTaJLIax

CrioHTaHHOE ¥ BBIHYXJIEHHOE H3JIydYeHHE. YCTPOWCTBO W NPUHIMII PaOOTHI
7.2.4

Jazepa

TexHUueCKue YCTPOMCTBA: CHIEKTPaJbHBIA aHaIW3 (CHEKTPOCKOI), Jasep,
12 KBaHTOBBIM KOMIIBIOTEP
7.2.6 [TpakTdeckue padboTel. HabmoqeHne TuHERYaToro crekTpa

ATOMHOE A/1PO

7.3.1 MeTo1p1 HAONIIOIEHUS ¥ PETHCTPAIH SJIEMEHTAPHBIX YaCTHUI]

OtkpeiTe paanoakTuBHOCTH. OmbITEl Pesepdopaa mo ompenencHHIo cocTaBa
7.3.2 panumoakTuBHOro u3nydyeHus. CBoiictBa anbda-, Oera-, ramMma-u3IydeHus.

BrusitHue paanoakTHBHOCTH HA KHUBBIE OPTaHU3MbI

OtkpbiTHEe TpoTOHa M HelTpoHa. HykinonHas moxens sijpa ['eiizenGepra —
7.3.3

WBanenko. 3apsa sapa. MaccoBoe uncio siapa. M30tomnsl

Anbda-pacnian. DIeKTPOHHBIN U TO3UTPOHHBINA OeTa-pacnaj. ['aMMa-u3iydeHue.
734 3aKOoH paJMOaKTUBHOTO pacnaia
7.3.5 DOHeprus CBsA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl sapa
7.3.6 S nepuble peakuuu. Jlenenue u CUHTE3 sAEp

Anepubrit peakrop. TepmosinepHsiii cuaTe3. [IpodeMbl U EPCIeKTUBEI SAEPHON
r3. DHEPTETHKHU. DKOJOTHYECKUE aCTIEKTHI SIEPHOI SHEPTeTUKA
7.3.8 OnemeHTapHble  4acTulbl.  OTKpeITHE  TO3UTpOHA.  DPyHIAMEHTAJIbHBIE



B3aHUMOJSHCTBUS

TexHuueckue ycTpoWCTBa: JO3MMETp, Kamepa BuibcoHa, saepHBI peakTop,

7.3.9

aToMHas 6om0a

[Ipaktueckue pabGoTbl. HMccnemoBaHue TpekoB yacTUl] (IO  TOTOBBIM

7.3.10
dororpadusim)
DJIEMEHTBI ACTPOOU3UKU

Bun 3Bé3mnoro Heba. Cos3Be3nus, sipkue 3BE3AbI, IJIAHETHI, WX BUIUMOE
81 JIBIDKEHUE

Conneunas cucrema. Ilmanersi 3eMHONM rpynmbl. IlmaHeTbI-TUTaHTBI U HUX
8.2 CIYTHUKH, KapJIMKOBbBIE Tu1aHeThl. Maibie Tena COMTHEYHON CHCTEMBbI
8.3 Comnnue, ¢potocdepa u atmochepa. CoHeuHass aKTUBHOCTh
8.4 Ucrtounuk sneprun CoHia 1 3BE31

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTb, pajinyc, TEMIIEpaTypa,

UX B3aMMOCBs3b. Jlmarpamma «CHEeKTpalbHBIN KIacC — CBETUMOCTBY. 3BE3JIBI
85 [JIAaBHOM TMOCIIEIOBATEIbHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTbY» JUIS 3BE3N

IJIaBHOM MOCIIEA0BATEILHOCTH
86 BHyTtpenHee cTpoenue 3BE31. COBpEMEHHBIE NPEACTABICHNS O IPOUCXOKACHUH U

' sBosrormu CorHIA U 3BE31. DTanbl )KU3HU 3BE3]

Mneunslii Ilyte — nHama [amaktuka. CnupanbHas cTpykTypa ['amaktuku,

8.7 pacripenenienue 3BE31, raza u neutd. [lonmoxkenne u apwkenne ConHma B

[NanmakTuke. [1nockas u chepudeckas nmoacucTemsl ['amakTuku



8.8 Tune ramakTuk. PagmoramakTuky u KBa3apshl. qépHLIe ABIPBI B S Apax raJJaKTUK

Bcenennas. Pacmmmpenue Bceenennoil. 3akoH Xa60ma. PasOeranue ramakTHk.
8.9 Bo3spact u pamnyc Bceenennoii, teopus bonbimoro B3peiBa. Mojenb «ropsdeit

Bcenennoi». PenukroBoe usnyyeHue

MacmrabHast ctpykrypa Beenennoil. Meraranaktuka. Hepeménusie npoOieMsl
8.10
aCTPOHOMUH



