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MOSICHUTEJIbHASA 3AIIUNCKA

[Iporpamma mo ¢uszuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEr0 OOILEero
oOpa3zoBaHus pa3pab0OTaHa HA OCHOBE MOJOKEHUU U TpeOOBaHUH K pe3ysbTaTaM
OCBOEHHUS OCHOBHOW 00pa3oBaTelbHOM mMporpammel, npenactaBieHHbIXx B GI'OC
COO, a Takxe c yuéroM (DenepanbHON paboueil mporpaMMbl BOCIUTAHUS U
KOHIIENIMU TpernojaBanus ydyeOHoro npenmera «Duszuka» B 00pa3oBaTEIbHBIX
OpraHu3aIuax Pocculickon denepauuy, peannu3yrommx OCHOBHBIE
o0Opa3zoBaTeIbHbIE TPOTPAMMBI.

AOOIl COO ¢ HOJA omnpenenser cojaepxaHue oO0Opa3oBaHHS U
OCOOCHHOCTH OpraHHU3allud Yy4yeOHO-BOCIUTATENHHOTO IMpolecca Ha YPOBHE
peanu3anru  00pa3oBaTENbHBIX MPOrpaMM CpeIHEero oO0mero o0pa3oBaHUS
denepaibHBIM  TOCYJAPCTBEHHBIM  00pa30BaTEIbHBIM CTAaHAAPTOM CPEIHETO
obmero oOpazoBanust (manee — PI'OC COO). ApantupoBaHHasi OCHOBHAas
oO1reo0pa3oBareibHas mporpaMmma CpeIHero o0miero 00pa3oBaHust 00yUYarOIINXCs
C HapyIIEHUSIMH OMOPHO-IBUTaTENILHOrO arapara paccudTaHa Ha JiBa y4eOHBIX
roga peasm3anuu B 10 - 11- x xiaccax.

AOOII COO c HOA obecnieunBaeT mpeeMCTBEHHOCTh ¢ AJJaNTUPOBAHHOM
OCHOBHOM 00111€00pa3oBaTeIbHON MTPOTPaMMOi OCHOBHOTO OO0IIEro 00pa3oBaHUs
oOyyarommxcsi C HapylIeHUsSIMU OMNOpHO-ABUTaTenbHOro amnmapata ['BOY
«PecnyOnukanckuil 11eHTp 0oOpazoBaHus» M mpeanonaraer peanuzanuro OI'OC
COO c¢ ydyeTtoM 0COOEHHOCTEH pa3BUTHS OOYYAOUIUMXCS CTapIIETrO MIKOJIHHOTO
Bo3pacTa B nepuon ¢ 15-18 ser.

Lenwn, 3amaun u npuoputerHsie HanpasiaeHus AOOIT COO ¢ HOIA
chopmynupoBaHbl Ha ocHOBE DeiepalibHOM 00pa30BaTeIbHOM MTporpamMmma
cpeaHero ooImero oopa3oBaHusl.

Copnepxanue mporpaMMmbl 1O (HU3MKE HampaBiIeHO Ha (HOpMUpPOBaHUE
€CTEeCTBEHHO-HAYyUYHOU KapTUHBI MHUpa oOyydatomuxcs 10—11 kinaccoB npu oOyyeHuun
ux (usuke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JAESITEILHOCTHOTO MOJX0/A.
[Iporpamma no ¢usuke coorBeTcTBYET TpeboBanusiM GI'OC COO K miaHupyeMbiM
JUYHOCTHBIM, MPEAMETHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4YEHUs, a TAKXKe
YUYUTHIBAET HEOOXOJAMMOCTh peaju3alliid MEXMNPEIMETHBIX CBsi3ed (QU3UKU C
€CTEeCTBEHHO-HAYyUYHBbIMH YU€OHBIMU MpeaMeTaMu. B Hell onpenensitoTcss OCHOBHbIE
e U3y4eHus: PU3NKU Ha YPOBHE CPeAHEro o0IIero o0pa3oBaHus, MIAHUPYEMbIE
pe3ynbTaThl  OCBOCHHMS Kypca (U3UKHU: JIUYHOCTHBIE, MeETaNpeIMETHBIE,
npeaMeTHbie (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3uKe BKIIOYAECT:

 IUJITAHUpPYEMBbIE PE3YJIbTaThl OCBOEHUS Kypca (U3UKU Ha Oa30BOM YPOBHE, B

TOM YHCJI€ MPEIMETHBIE PE3yJIbTAaThI MO T0JIaM O0y4YEeHUS;



« coaepxkaHue yueOHoro npeameta «duzrka» no rogam oOydeHUs.

®dusnka Kak Hayka O HauOoree OOIIMX 3aKOHAX MPUPOAbI, BBICTyIAas B
KauyecTBE y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY
3HaHu# 00 okpyxatoiieM mupe. [lIkoapHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIINA
JUISl €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (DU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBIICHHM, HM3y4aeMbIX XHUMHEH, OUOJIOTHEH,
dbusndeckoir rTeorpaduert W acTpoHoMmMueu. Mcmomb3oBaHME W aKTHBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  OmpenenseT XapakTep U pa3BUTHUE
Pa3HOOOpa3HBIX TEXHOJOTHM B c(pepe YHEPreTUKH, TPAaHCIIOPTa, OCBOEHHUSI KOCMOCA,
MOJTyYEHHs] HOBBIX MaTEpHaJOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3yuenue
(bU3UKM BHOCUT OCHOBHOM BKJIaJ] B JOPMUPOBAHUE €CTECTBEHHO-HAYUHOU KAPTUHBI
Mupa oOydaromuxcs, B (POpMHUpPOBAHME YMEHHMN MPUMEHSITh HAYYHBIH METO]
MO3HAHUS MIPHU BHITIOTHEHUU UMH YU4E€OHBIX HCCIIe0BaHUM.

B ocHOBY Kypca ¢pu3uku AJist ypOBHS CpeIHEro 00111eT0 00pa30BaHMUs MOJI0KEH
psI uaen, KOTOpble MOKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTMYECKH
3aBEPUIEHHBIM, OH COJEPKUT MaTepual U3 BCceX pa3feiaoB (U3UKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PUBHKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuan Kypca (Qu3Mku
o0bemUHEH BOKpPYr (Quinueckux Teopuil. Benymmm B Kypce sBisieTcCs
dbopMupoBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanus NOpeanojaraeT HUCIOJIb30BaHUE
FYMaHUTApHOTO MOTEHIHaNa (PU3UYECKOM HAyKH, OCMBICIICHHE CBS3U Pa3BUTHUSA
(U3UKH C pa3BUTHUEM OOIIECTBA, & TAKXKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
1 SKOJIOTUYECKUMHU MPOOIeMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kypc pu3nku npeanoigaraet 3HakOMCTBO
C MIHUPOKUM KPYTOM TEXHHUYECKUX M TEXHOJOTHUECKUX MPHUIOKEHUN H3y4EHHBIX
TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyercss TMOCPEICTBOM BBEICHHUS HIIEMEHTOB
COJICpKaHMs, TOCBAIIEHHBIX JKOJIOTHUYECKUM TMpobjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKkXke 00CYyXKIAeHUs
po0JieM pallMOHAIBHOTO TPUPOIOTIOJIH30BAHUS U IKOJIOTHUYECKON 0€30MaCHOCTH.

Crep>KHEBBIMU SJIEMEHTaMU Kypca (U3MKU Ha YpPOBHE CpeAHEro oOIIero
oOpa3zoBaHus SBISIIOTCS (u3nueckue Teopuu (PpopMUpOBaHUE MPEACTABICHUU O
CTPYKTYp€ MOCTPOEHUS (PUBHUECKON TEOpHUH, poiau (yHIAMEHTAIBHBIX 3aKOHOB U
MPUHIIUIIOB B COBPEMEHHBIX MPECTABICHUSIX O IPUPOJIE, TPAHUIIAX TPUMEHUMOCTH
TEOpUH, AJisl ONMCAHUSI €CTECTBEHHO-HAYYHBIX SBJICHUHN U MPOIIECCOB).



CHUCTEMHO-AESTEILHOCTHBIN MOAX0J B Kypce (PU3HKU peaqu3yeTcsl Mpexjie
BCErO 3a CUET OpraHu3allUd HKCIEPUMEHTAIbHON AESTEIbHOCTH O0yYaroluXCs.
J11s1 6a30BOTO ypOBHS Kypca (PU3UKU — 3TO UCIIOIB30BaHUE CUCTEMbI (DPOHTATBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OPATOPHBIX pabOT, KOTOPHIE B IporpamMme
no ¢u3uke OObEAMHEHBI B OOUIMU CIHUCOK YYEHUUYECKUX MPAKTUYECKUX PadoT.
Brienenue B yka3zaHHOM TiepedyHe JabOpaTOpHBIX pPadOT, MPOBOAUMBIX s
KOHTPOJISI U OIIEHKH, OCYIIECTBIIAETCS YyYaCTHUKaMU 00pa3oBaTEIbLHOTO IMpolecca
UCXO/sl U3 OCOOEHHOCTEW MIIAHUPOBAHUS M OCHalleHusi kabuHera usuku. [Ipu
3TOM OO0O€CleurBaeTCsl OBJIaJICHHEe OOyYarolMMKCS YMEHUSMH TMPOBOJIUTH
KOCBEHHBIE HM3MEpPEHUS, HCCIIEIOBaHUS 3aBUCUMOCTEH (PU3NUECKUX BEIUYUH U
MMOCTAHOBKY OITIBITOB IO MPOBEPKE MPEITI0KEHHBIX TUIIOTE3.

Bonbiioe BHUMaHue yACISIETCS PEIICHUIO paCUE€THBIX U KaUeCTBEHHBIX 3a]1a4.
[Ipu 5TOM N171s1 pacu€THBIX 3a/1a4 MPUOPUTETOM SBISIOTCS 3a/1a4u C SIBHO 3aJJaHHOU
(U3MYeCKOl MOJENIbIO, TMO3BOJISIIOIIME MPUMEHSATh HW3YUYEHHbIE 3aKOHbl U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjeia Kypca, TaK W UHTErpUpPYs 3HAHUS U3
pa3HbIX paznenoB. JJisi Ka4eCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIIOTCS 3aJ]aHUS HA
oObsICHEHHE TPOTeKaHUsl (U3UYECKUX SBJICHUM U TPOILIECCOB B OKpYKarouen
KU3HHU, Tpelyromue BbIOOpa (Qu3Mueckodl MojeNnu sl CUTYallMd MPaKTUKO-
OPUEHTUPOBAHHOTO XapakTepa.

B cootserctBum ¢ TpedoBanussMu @I'OC COO k maTepHalIbHO-TEXHUUECKOMY
obOecrnieueHut0 ydyeOHOro mpoiiecca 0a30BBIM ypoBEeHb Kypca (U3UKH Ha YPOBHE
cpenHero ooOmero oOpa3oBaHMs JOJDKEH HM3y4daTbCsl B YCIOBUAX MPEIMETHOTO
KaOuHeTa (PU3MKKM WM B YCJIOBHUSX HHTETPUPOBAHHOIO KaOMHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LIUKJIA. B xaOuHeTe (PU3MKH JOKHO OBITH HEOOXOIHMMOE
nabopatopHoe 00OpyAOBaHUE [Jisi BBIMOJHEHHS YKAa3aHHBIX B Mporpamme Mo
(hU3MKe YUCHUUECKUX MPAKTUUECKUX pabOT U JEMOHCTPAIlMOHHOE 000pYyA0BaHUE.

JleMoHcTpalluoHHOE 00opyaoBaHue (HopMUpYETCS B COOTBETCTBUU C
NPUHLIUIIOM MHUHUMAJIBHOM JIOCTATOYHOCTH U 00OecleYrBaeT MOCTaHOBKY
MEPEUYUCIICHHBIX B IMporpaMme Mo (U3MKE KIIOYEBBIX JAEMOHCTpaIui s
UCCIIEIOBAHUSI  M3y4YaeMbIX  SIBJICHUW W TPOIECCOB, HJMIUPUYECKUX U
(yHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe o00OpyaOBaHHE [JIi YUYEHHYECKHUX NPAKTUUYECKUX padoT
dbopmupyeTcss B BUJI€ TEMAaTHUYECKUX KOMIUJIEKTOB M OOECIEeUMBAETCA B pacuére
OJIHOTO KOMIUJIEKTa Ha JABYyX oOydaromuxca. TeMaTH4ecKue KOMILIEKThI
nabopatopHOro O00OPYNOBaHUSL JAOJKHBI OBITh TOCTPOEHBI Ha KOMIUJIEKCHOM
WCIIOJIb30BaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUE ITU(POBLIX J1a0OpaTOPUIA.

OCHOBHBIMHU HEJISIMU U3yU€HUS (PU3UKHU B 00111€M 00pPa30BaHUU SBIISIIOTCS:



dbopMupoBaHUE HWHTEpECAa W CTPEMIICHHS OOYYalOmUXCS K HAYYHOMY
W3YYEHUIO TIPUPOMBI, PA3BUTHE WX HHTEIICKTYATbHBIX W TBOPYECKUX
CHOCOOHOCTEM;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJE MO3HAHUS U (POPMUPOBAHUE
HCCIIEI0BATEIHCKOTO OTHOIICHUSI K OKPYKAIOIUM SIBIICHUSIM;
dbopMHUpOBaHNE HAYIHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa H3y4YCHHUSI OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;
dbopMupoBaHUE YMEHHH OOBSICHATH SBJICHUS C HCIOJIH30BAHUEM
du3HUeCcKNX 3HAHUI ¥ HAYYHBIX JOKA3aTEIhCTB;

dbopMupoOBaHUE TPEACTABICHUA O POIU (U3UKU ISl Pa3BUTHUS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHH.

,HOCTI/I)KCHI/IG O9THUX I_IGJIGI)'I oOecreunBaeTCs peICHUCM CIICAYIOIINUX 3aaa4 B

MpoIiecce n3yueHus Kypca (U3MKH Ha YPOBHE CPEIHET0 00111ero 00pa3oBaHus:

MPUOOpPETEHUE CUCTEMBI 3HAHUM 00 00IIMX (PU3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAxX, TEOPHUSX, BKJIIOYAs MEXaHUKY, MOJICKYJSIpHYIO (DU3UKY,
ANEKTPOANHAMHUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3UKY;
dbopMupoBaHUEe YMEHHMH MOPUMEHATh TEOPETUYECKUE 3HAHUA  JUIs
OoOBbsSICHEHUS (PUBMYECKUX SBJICHUH B TMPUPOAEC U I TMPUHITUSA
MPAKTUYECKUX PEIICHUIN B MOBCEAHEBHOU KU3HU;

OCBOCHHME CIIOCOOOB pEIIEHHs] Ppa3IMYHbIX 3aJad C SBHO 33JaHHOU
(u3nuecko MOJENbI0, 3a/1ay, MOAPAa3yMEBAIOIIUX CAMOCTOSTENBHOE
co3JlaHue (PU3NUECKON MOJENH, aICKBATHOW YCIOBUSIM 3a]1auu;
noHMMaHue (U3UYECKHX OCHOB U MPHUHIUIIOB JEUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTHYECKHUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOIILYIO
cpeny;

OBJIaJICHUE METOJaMU CaMOCTOSITENIbHOTO IUIAHUPOBAHUS U MNPOBEACHUS
(bU3MYECKNX SKCIEPUMEHTOB, aHAIW3a W UHTEpIpeTanun UHPOpMAaIUU,
OTpeIeNIeHHs TOCTOBEPHOCTH MOTYYEHHOTO PEe3yIbTaTa;

CO3/IJaHHUE€ YCIIOBUM JJI Pa3BUTHUS YMEHUM MPOEKTHO-UCCIIEI0BATENbCKOM,
TBOPYECKOM JEATEIHbHOCTH.

Ha usyuenne Qusuku (0a30BbI ypOBEHb) HA YPOBHE CPEAHETO OOIIETro

oOpazoBanus oTBoautcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B Helel0), B

11 xkmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE TMEpeueHb JIabOpaTOPHBIX U

MPAaKTUYECKUX PaOOT SABISIETCS PEKOMEHJOBAaHHBIM, YUYWUTENb [EJaeT BHIOOP

MpOBEJCHUSI J1a0OpaTOPHBIX pabOT M OMNBITOB € YYETOM HMHAUBUIYATbHBIX

0COOEHHOCTEN 00yJaromuXCs.



Hpunuuns! 1 noaxoas! k peamusauuu AOOII COO HOAA
Hpunyunwot peanuzayuu AOOIlI COO HO/IA

* [IpuHuun eIUHCTBA AUATHOCTUKUA U KOPPEKIIMH, KOTOPBIN peain3yeTcs B
JIBYX  acmekTtax (KOppeklHOoHHass paboTa Ha  OCHOBE  KOMILUIEKCHOTO
JIMArHOCTUYECKOr0 OOCJIEeAOBaHUSA U KOHTPOJISI NTUHAMUKU HU3MEHEHUN JUYHOCTH,
MOBEJICHUS U ACSITEIbHOCTH, YMOIIMOHATBHBIX COCTOSIHUI 00yYaroerocs).

* JlesTeIbHOCTHBIN MPUHIIUI, ONPEACIISIIONINNA TAKTUKY MPOBEICHUS PaOOThHI
yepe3 aKTUBU3ALIUIO AESTEIbHOCTH Kaxaoro odyyvaromierocs ¢ HOJIA.

* [IpuHuun yuyera MHIAUBUAYAIbHBIX, TU(PHEepeHIIUPOBAHHBIX OCOOEHHOCTEN
oOyuatomerocs ¢ HOJIA ¢ yueroM pa3zHooOpa3usi BBISIBICHHBIX HAPYIICHUI.

* [IpuHUMUI  CHUCTEMHOCTHM KOPPEKIMOHHBIX, NPOPUIAKTUUECKUX U
pPa3BUBAIOIIUX 33]1a4.

* [IpuHuun BapuaTUBHOCTH (BO3MOKHOCTH COCYIIIECTBOBAHMS Pa3IUUYHBIX
MOAXOJI0OB K OTOOPY COJAEp>KaHHS W TEXHOJOTUW OOy4YeHUs MPU COXpPaHEHUU
WHBapUaHTHOTO MHUHHMYyMa COJEp>KaHusi oOoOpa3oBaHUS C YYETOM OCOOBIX
oOpazoBaTeiabHbIX NoTpeOHOoCcTel oOyuarontuxcs ¢ HOJLA).

* [IpuHUMN HENPEpPHIBHOCTH MOJy4YeHUss 00pa3oBaHus (MOATOTOBKA
oOyuatomerocss ¢ HOJIA k uHTEerpaiuu B CUCTEMY HENMPEPHIBHOTO OOpa30BaHMS;
obOecrieueHne MPEEeMCTBEHHOCTH 3HAHU ).

* [IpuHUUN UHKIIO3UBHOCTH, HAMTPABJICHHBIA HA MPOYKTUBHOE BKIIOUEHUE
kaxaoro ooyuaromierocs ¢ HOJIA B o0pa3oBaTenbHbIN MpoliecC BHE 3aBUCUMOCTH
OT €ro OrpaHUYEHUMN U CTAPTOBBIX BO3MOKHOCTEM.



COJAEPKAHUE OBYUYEHUA
10 KIIACC
Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'O IIO3HAHUS

®usuka — Hayka o npupoae. HayuHble MeTOABI MO3HAHHS OKPYKAKOIIETO
Mupa. Ponb 3xcnepuMenTa u TEOpUH B IPOLIECCE NO3HAHUS TPUPOABL. DKCIIEPUMEHT
B usuke.

MogenupoBaHue (PuU3NUECKUX SIBIEHUU M MpoleccoB. HaydHble THIOTE3HI.
®dusnyecKkue 3aKOHbI U TEOpUHU. [ paHUIBI TPUMEHUMOCTH (HU3UYECKUX 3aKOHOB.
[TpuHLMIT COOTBETCTBUA.

Ponp u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHONW HAYYHON KapTUHBI
MHPA, B TPAKTUUECKON AEATEIBHOCTH JIIOAEH.

Jlemoncmpayuu

AHanioroBele ¥ 1U(POBBIE H3MEPUTEIbHbIE MNPUOOPHI, KOMIbIOTEPHBIE
JNATYUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBUkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JBHKEHUS.
Cucrema otrcuéra. TpaekTopus.

[lepemerienne, CKOpPOCTh (CpeaHSAs] CKOPOCTb, MTHOBEHHAasi CKOPOCTh) M
YCKOpPEHUE MATEPUAIbHOW TOYKH, UX NPOEKIMU HA OCU CHUCTEMBbl KOOpJIHUHAT.
Ciio)xeHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOpPEHHOE MpsSMOJUHEWHOe nBuxeHue. ['paduku
3aBUCUMOCTH  KOOpPJMHAT, CKOPOCTH, YCKOPEHUsA, NyTH H MEPEMENICHUS
MAaTEPUAIBLHON TOUYKU OT BPEMEHH.

CBobOoaHOE TIajieHne. Y CKOpeHHe CBOOOHOTO MaACHUS.

KpuBonuHeitHoe nBukeHue. J[BUKeHNE MaTEpUAIBHON TOYKH 10 OKPYKHOCTH
C MOCTOSIHHOM N0 MOJYJIK0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAsI CKOPOCTh.
Ilepuon u yactora ob6pamieHus. LleHTpocTpeMUTenbHOE YCKOPEHHE.

TexHnueckne yCTpOWCTBA U IPAKTUYECKOE NPUMEHEHHE. CIUJIOMETD,
JIBH>KEHHUE CHAPSJIOB, LIEMTHBIE U PEMEHHBIEC NIEPEIAYN.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WUTKOCTPALMA KHHEMATHYECKUX XAPAKTEPHUCTUK
JIBUKECHMUSL.

IIpeoOpazoBanue ABMXKEHUM C UCIIOJIB30BAHMUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYyX€ U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOnronenne nBukeHHs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenue yckopeHusi CBOOOIHOTO MaJeHUsI.

Hanpasnenue ckopocTu pu ABH>KEHUH MO OKPY>KHOCTH.

Yuenuuecxuii sxcnepumenm, nabopamopHuie pabomuwl

N3yyeHne HEpaBHOMEPHOTO JIBWKEHHS C LEIBIO ONPEACIEHUS MTHOBEHHOM
CKOPOCTH.

HccnegoBanne COOTHOLICHUST MEXAY IyTAMHU, IPOWIECHHBIMA TEIOM 3a
MOCJIEIOBATENbHBIE PABHBIE MPOMEXYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3yuyenue NBUKEHUS IAPUKA B BA3ZKON KUIKOCTH.

N3ydenne nBuxkeHuUs Teia, OPOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[Ipynuun  otHocutensHOCTH  lamunes. IlepBeit  3akoH  HprotoHna.
NuepunanbHbie CUCTEMBI OTCYETA.

Macca rena. Cuna. [Ipuniun cynepno3unuu cui. Bropoii 3akoH HeroToHa 1t
MaTepuagbHOU TOUkU. Tpernil 3aKkoH HproTOHA 1151 MatepuanbHBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuima Ttsoxectd. llepas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (1okosi, CKoibxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHHs! CKOJbXEHUs U cuiia TpeHus nokosi. KosdduuueHt tpenus.
Cuna conpoTUBIICHUS MPH IBUKEHUU TEJa B )KUIKOCTH WJIU Ta3e.

[TocTtynarenbHOE U BpalaTeabHOE JBUKEHUE a0COIIOTHO TBEPAOTO Tea.

MoOMEHT Cuiibl OTHOCUTENBHO OcCH BpameHusa. [lneqo cuibl. YcnoBus
paBHOBECHUSA TBEPIOIO TeJIA.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHECHUE: MOAIIUITHUKH,
JNBH>KEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBiIeHUE MHEPLIUH.

CpaBHeHHE MacC B3aUMOAECHCTBYIOIIMUX TEJL.

Bropou 3akon HeroToHa.

N3mepenue cu.

CiioxxeHue cui.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AehOpMallui.

HesecomocTte. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUM.

CpaBHEeHUE CHII TPEHUS MMOKOS, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBeCUs TBEPIOTO Tena. Buabsl paBHOBECHS.

Yuenuuecxuii sxcnepumenm, rabopamoptule pabomul

N3ydenne aBuxeHust Opycka no HaKJIOHHOM MIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXUHE U
pPE3UHOBOM 00pa3siie, OT Ux aeopmalium.

UccnenoBanne ycinoBHil paBHOBECHS TBEPAOTO Tejla, HMEIOIIETO OCh
BpallCHU.

Tema 3. 3aKonwvl coxpaneHus ¢ MmexanuKe

NmMnynbc MartepuanbHOM TOYKU (Tena), CUCTEMbl MAaTEPUANIbHBIX TOYEK.
Nmnynbe cWIBl M1 M3MEHEHUE HMITYJbCa TeJd. 3aKOH COXPAHEHUS HMMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Pa6ora cuiabl. MOIITHOCTD CHUTHI.

Kunerndeckass sHepruss MaTepuaqibHOM TOYKH. TeopemMa 00 H3MEHEHHH
KWHETUYECKON SHEPTUM.

[ToreHnmanbHas SHEPTHUSL. [ToreHuManbHas SHEPTUS YIIPYTO
nedopMupoBaHHOU NPYykUHBL. [loTeHIIManbHAsE YHEPTHS Tesla BOJIMU3U MOBEPXHOCTH
3emun.

[ToreHnmanbHbIE M HENOTCHUIHAJIbHBIE CHUJIBI. CBsa3p  paboOTHI
HEMOTECHIIUAIBHBIX CHJI C ©BMEHEHUEM MEXaHUYECKOM SHEPTUH CUCTEMBI TEJ. 3aKOH
COXPaHECHUS] MEXaHUYECKOM SHEPTUM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOWCTBA M MPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPYXUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPAHEHUSI UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexoa MOTEeHIIMATBHON YHEPTUHN B KHUHETUYECKYIO M OOpPATHO.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul

N3ydenne abCOMIOTHO HEYNPYroro yjapa C MOMOIIbI JBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

UccnenoBanue cBSI3U pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHMYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSIKEHUSI PE3UHOBOIO KIyTa.

Paznen 3. MoJsieky/isspHast Gu3HKa U TEPMOJTUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmxkenue. [duddysus. Xapaktep ABUKEHUS U
B3aMMOJECUCTBUSA 4YacTUIl BemecTBa. Mojaenu CTpOEHHsl Tra3oB, XKHAKOCTEH U
TBEPIBIX TEN U 00BSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3Mmepsbl Mosieky. KonnuectBo Bemectsa. [locTtosiHHas ABoraapo.



TemnoBoe paBHoBecue. Temneparypa u €€ uzmepenue. lllkana temmneparyp
Lenbcus.

Mopgens  upeampHOro raza. OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOW TEOpUM HACANIbHOTO raza. AOCONIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEell KWHETHYECKON SHEpPruu TEIUIOBOrO JBMXKeHUs dvacTtull raza. lllkana
temneparyp KenbBuna. ['a30Bbie 3akoHBI. YpaBHeHHEe MenaeneeBa—Kianenpona.
3akoH JlampToHa. M3omporecchl B UACATIBHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeACTaBICHHE U3OMPOIECCOB: H30TEpMa, H30X0pa,
nzobapa.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIME JHUCKPETHOE CTPOEHUE BeliecTBa, Qororpadun
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.

OnbITel 0 TU(PGY3UH KUAKOCTEN U Ta30B.

Mopenbs OpOyHOBCKOTO JABUKEHUS.

Mopens onbiTa [lTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJECHCTBUA.

Mopens, WILTIOCTPUPYIOIIas IPUPO1y AaBIEHUS ra3a Ha CTEHKHU COCY/a.

OnbIThl, WUIIOCTPUPYIOIINE YpaBHEHUE COCTOSHMS UJCAIbHOTO rasa,
M30IPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

Onpenenenue Macchl BO3JyXa B KJIACCHOW KOMHATE€ Ha OCHOBE HM3MEpPEHMUI
00b€Ma KOMHATHI, JaBJICHUS U TEMIIEPaTyphl BO3/1yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXIY apaMeTpaMu COCTOSIHUS Pa3pe:KeHHOTO
rasa.

Tema 2. Ocnoevl mepmoounamuxu

TepmoanHamuueckasi cucremMa. BHYTpeHHSsIE sHEpPrusi TEpMOJAMHAMUYECKOU
CUCTEMBI U coco0bI €€ n3MeHenus. KonndecTBo TemioTel u pabota. BHyTpenHss
SHEpPrusi  OAHOATOMHOTO  HWJeaJbHOro  rasa. Buasl  Temionepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3TyYeHUE. Y IeJIbHAs TEMIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH Temionepeaye.

[lonarue 00 amgmabaTtHOM mponecce. llepBbIii 3aKOH TEpPMOJAMHAMUKH.
[IpuMeHeHue mepBOro 3akoHa TEPMOJMHAMUKH K H3ompoleccaMm. ['paduueckas
UHTepIpeTanus paboThl rasa.

BTopoii 3akon TepmoauHaMuku. HeodpaTUMOCTh ITPOIIECCOB B IPUPOJIE.



TennoBeie  MamwuHbl.  [IpuHUMNBL  AEUCTBUS ~ TEIUIOBBIX  MAIIMH.
IIpeoOpazoBanusi SHEPrUM B TEIJIOBBIX MammuHax. KoaduuueHT moae3Horo
nerictBus TeruioBor MammHbl. [ukn KapHo m ero ko3d@uIMEHT MOJIe3HOTO
JNENUCTBUS. DKOJIOTHYECKUE TPOOTIEMBI TEMI0IHEPTETUKHU.

TexHudyeckre YCTpOHCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOM XOJOAMIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEW HSHEpPruu Tela MPU COBEPIICHUU pPaOOThI: BBLIET
npoOkKM u3 OYTBUIKM TOJ JACHCTBHEM CXKAaTOro BO3/yxa, HarpeBanue sdupa B
JTATyHHOU TpyOKe myTEM TpeHus (BUICOEMOHCTPALINS).

N3meHeHne BHyTpeHHEN SHEPTruu (TeMIlepaTyphbl) Teaa IpH TeIlonepeaaye.

OmnbIT 110 a1nabaTHOMY PaCIIUPEHUIO BO3yXa (OMBIT C BO3YIIIHBIM OTHHBOM ).

Mogenu napoBoil TypOUHBI, IBUTATENsl BHYTPEHHETO CrOpaHusl, pEaKTUBHOTO
JIBUTATETIS.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul

N3mepeHne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecammnsvie cocmoanusn eeuecmea. Dazoevie nepexoovt

[TapooGpa3zoBanne u KoHjaeHcanus. Mcmapenue u kureHue. AOCOTIOTHAS U
OTHOCHUTEJIbHAsL BJIQXHOCTh BO3Ayxa. HacelllleHHbI map. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUSI OT TaBICHUS.

Teépnoe teno. Kpucramnuyeckue u amopdHbie Tena. AHU30TPOIHS CBONCTB
kpuctaiuioB. Kuakue kpuctamiabl. CoBpemeHHble Matepuanbl. [lnaBieHue u
KpUcTaJUTU3anus. Y IebHas TerioTa miasneHus. CyOoaumarnus.

VYpaBHeH#HE TEIIIOBOro OanaHca.

TexHuyeckre yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHU MOJYyUYEHUS] COBPEMEHHBIX MaTEpPHUaIOB, B
TOM YHUCJIE HAHOMATepUalioB, U HAHOTEXHOJIOTHUHU.

Jlemoncmpayuu

CBoliCTBa HACKIIIEHHBIX TTAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUHU.

CniocoObI M3MEPEHHUSI BIAKHOCTH.

HaOnronenue HarpeBaHus U IJIaBJICHUSI KPUCTAILTMYECKOTO BEIIECTRA.

JlemoHCTpanus KpUCTAILIOB.

Yuenuuecxuii sxcnepumenm, nabopamopnule pabomol

N3mepenre 0THOCUTENLHON BIIaXKHOCTU BO3AyXa.

Pa3nea 4. JiekTpoauHaMuKa

Tema 1. dnekmpocmamuka



DIIeKTpU3aLHKs TEJ. DIEKTPUUECKUN 3apa. J[Ba BUa JIEKTPUUECKUX 3apAI0B.
[IpoBOIHMKM,  OHMAJIEKTPUKA W  MOJYNPOBOJHHKH. 3aKOH  COXPAHEHHUS
AJIEKTPUYECKOTO 3apsa.

B3aumoperictBue 3apsaaoB. 3akoH KynmoHa. TodeuHbI 3JIEKTpUUYECKUN 3apsi.
Onektpuueckoe mnone. Hanpsok€HHOCTh  anexktpudeckoro mnoiist.  [IpuHuumn
CYIIEPIO3ULIMN JIEKTPUUECKUX MOoJieH. JIMHMM HanpsyKEHHOCTU DJIEKTPUUYECKOTO
OJISL.

Pabora cun anekTpocrarudeckoro moss. [lorenmnuan. Pa3HocTh MOTEHIIUAIOB.
[IpOoBOTHMKM M AUABIEKTPUKU B BJIEKTPOCTATHUUECKOM MoJie. Jluaniexrtpuueckas
MPOHULIAEMOCTb.

DnekTpoéMKOCcTh. KoHaeHcaTOp. DIEKTPOEMKOCTD IIJIOCKOI0 KOHJIEHCATOpA.
DHEpPrus 3apsKEHHOT0 KOHAEHCATOPA.

TexHnueckne yCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: SIEKTPOCKOI,
ANEKTPOMETP, DJIEKTPOCTATUYECKash 3allliuTa, 3a3eMJICHHUE SJIEKTPONpUOOpPOB,
KOHJIEHCATOp, KOMUPOBAJIbHBIN ammapar, CTPyHHBINA PUHTED.

Jlemoncmpayuu

VY CTpOUCTBO M MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3auMmopenicTBHE HAIEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATHYECKAS 3aIIUTA.

JIM3IEKTPUKU B SIIEKTPOCTATUYECKOM TMOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpAa OT IUIOLIAIH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U AUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEpPrus 3apsKEHHOTO KOHAEHCATOPA.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul

N3Mepenue 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. [Tocmoanunwtii 31ekmpuyeckuii moxk. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKHN TOK. YCIOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
Uctounuku Toka. Cuia Toka. [10CTOSIHHBIN TOK.

Hanpsoxenue. 3akon OMa i1 y4acTKa LEenu.

DIIEKTPUYECKOE CONMPOTUBIICHUE. Y AEIBbHOE COMPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MapalIeIbHOE, CMEIIAHHOE COETMHEHNE TPOBOJHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTb
AJEKTPUYECKOTO TOKA.

DIIEKTPOABHXKYIIIAS CHJIA U BHYTPEHHEE CONPOTUBIICHUE HCTOYHHKA TOKA.
3akon Oma 11 MoJaHOM (3aMKHYTO#) 5ekTpudeckoi nenu. KopoTkoe 3aMbikaHue.



DJIEKTpOHHAs ~ MPOBOAUMOCTh  TBEPABIX  METAJIOB.  3aBUCUMOCTH
CONIPOTHUBIICHUS METAJJIIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKNN TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TomynpoBOIHHKH. CoOcTBeHHas 51 MIPUMECHAS MIPOBOJIUMOCTD
noynpoBogHUKOB. CBoiicTBa p—n-niepexoaa. [lomynpoBoAHUKOBBIE TPUOOPHI.

DIJIEKTpUYECKH TOK B  pacTBOpax H©  paciiaBax  3JIEKTPOJUTOB.
DIIEKTPOIUTHAYECKAS] AUCCOUNALUS. DIEKTPOIIN3.

DJeKTpuYecKnil TOK B razax. CaMOCTOSTENbHBIA W HECaAaMOCTOSITEJIbHBIN
pa3psa. Monuus. [1ma3ma.

TexHuueckne yCTpOWCTBA W NPAKTUYECKOE NPUMEHEHUE: aMIIEPMETD,
BOJIBTMETP, PEOCTAaT, HCTOYHUKU TOKA, DIIJIEKTpOHArpeBaTelIbHbIE MNPUOOPHI,
AIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BaKYYMHBIN U0,
TEPMUCTOPHI U (OTOPE3UCTOPHI, MOTYTIPOBOJHUKOBBIN JAHO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3MepeHue Cuiibl TOKa U HANPSIKEHHUS.

3aBUCUMOCTh CONPOTHUBIICHUS LWIMHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
TJTONIAIY MTOMEPEYHOTO CEUCHUS U MaTepUalIa.

CmenanHoe COeJMHEHUE MPOBOIHUKOB.

[Ipsimoe wu3MepeHue dIEeKTpOABWKYIIEH cuibl. KopoTkoe 3amMblkaHue
raJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUA.

3aBUCHUMOCTb COMPOTUBIIEHUS METAIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psil U MpOBOAUMOCTh BO3/1yXa.

OIHOCTOPOHHSISI MPOBOJAMMOCTD JTHOJIA.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3ydyeHne cMemanHoro COeIMHEHUS PE3UCTOPOB.

N3mepenue 351eKTpOABMKYIIEH CUIbI MCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBIICHUA.

Habnronenne anexkrponusa.

MesknpeaMeTHbIE CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 10 kiacce OCyIIECTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3€M C KypcamMHM MaTEMAaTHKH,
OMOJIOTUU, XUMUH, Teorpaduul U TEXHOJIOTHH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAy4YHOTO
MO3HAHUS: SIBIICHHE, Hay4yHbIM (akT, rumore3a, Quanueckas BeIWYWHA, 3aKOH,
Teopusi, HaOII0/IEHHE, SKCIIEPUMEHT, MOJIETMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napaboiia, runep0oia, ux rpadukd U CBOWCTBA, TPUTOHOMETPHUUECKUE (YHKIUU:



CHUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO,
BEKTOPHI U UX MPOEKIUHA HA OCU KOOPJMUHAT, CI0KEHNUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABWIKEHHE B XKUBOW mpupone, auddysus, ocmoc,
TEII000MEH >KUBBIX OPraHU3MOB (BUBI TEIUIONEpPEIaun, TEIIOBOE PaBHOBECHE),
AJIEKTPUYECKUE ABJICHHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHASL MACCA, TEIJIOBBIE CBOMCTBA TBEPABIX TEJI, ’KUJKOCTEN U Ta30B,
AJIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJIEKTPOJUTHYECKAS  JUCCOLMALMS,
rajbBaHUKA.

l'eoepaghus: BnaxHOCTh BO3AyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBUKEHUN C HUCIMOJIB30BAHUEM MEXAHU3MOB,
YYET TpPEHHUS B TEXHUKE, MMOAUIMIIHUKYN, HUCIOJIb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbca B TEXHHUKE (pakera, BOJAOMET W JIpyTHeE), ABUTATEIb BHYTPEHHETO
cropanusi, maponasi TypOuHa, ObITOBON XOJIOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYyYEHUsS] COBPEMEHHBIX MATEPUAIIOB, B TOM YHUCIE€ HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUHU, 3JIEKTPOCTATUYECKAasl 3allluTa, 3a3€MJICHUE >JIEKTPONpPUOOPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, AJIEKTPOHATPEBATEIIbHBIE puoOpHI,
AIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KIIACC
Pa3nea 4. JiekTpoauHaMuKa

Tema 3. Macnummnoe noe. InNeKmpoMazZHUMHAA UHOYKUUSA

[TocTtostHHBIE MarHuThL. B3anmoaencTBue NOCTOSHHBIX MATHUTOB. MarHutTHoe
nosne. Bektop maruutHoOM nHAyKiuy. [[pyHINAN Cyneprio3suiuy MarHUTHBIX MOJIEH.
JluHnM MarHuTHOM WHAyKIMU. KapTuHa JUHUNA MAarHUTHOM HWHIYKUWAH TOJIA
MMOCTOSSHHBIX MAarHUTOB.

MarautHOoe T10J€ TPOBOJHMKA C TOKOM. KapTmHa IHMHUNA WHAYKIHA
MArHUTHOT'O TOJS JJIMHHOTO MPSIMOrO0 MPOBOJHHUKA M 3aMKHYTOTO KOJBLIEBOTO
MPOBOJIHHMKA, KAaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaencTtBue mpoBOJHUKOB C
TOKOM.

Cwita Amnepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ MOIy/Ib U HAIlpaBJICHUE. [|BUKEHUE 3apSKEHHON YaCTUIIBI
B OJTHOPOJTHOM MarHUTHOM mnoJie. Pabota cumsl Jlopenna.

SlBnenue 3neKTpOMarHuTHOW WHAYKOWH. [lOTOK BEKTOpa MAarHUTHOM
MHAYKOAHW. OIJIEKTPOABMKYIIAS CWIa HWHAYKOUH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe nsnexktpuueckoe IMoje. DIEKTPOABWKYINAS CHJIA WHAYKUAH B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIATENBHO B OJJHOPOJHOM MarHuTHOM MOJIE.

[IpaBuno Jlenua.



NupaykTUBHOCTB. SIBIEHME CAMOMHIYKUMH. OJIEKTPOABMKYIAsS  Cuia
CaMOMHIYKIINU.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MArHUThl, BJEKTPOMArHUTHI, JJIEKTPOJABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHI], UHAYKIIMOHHAS I€Yb.

Jlemoncmpayuu

OnsIT Dpcrena.

OTKJIOHEHHE IEKTPOHHOIO ITyYKa MAarHUTHBIM TTOJIEM.

JIvHUYM MHIYKIMA MAarHUTHOTO TTOJIS.

B3aumopeiicTBre IByX NPOBOAHUKOB C TOKOM.

Cuna AMmnepa.

JelictBrue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

SIBneHnEe 3IEKTPOMAarHUTHON MHIYKIWH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBUAKYIIEH CHIIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MAarHUTHOT'O MOTOKA.

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3y4yeHne MarHuTHOTO MOJIs KATYIIKU C TOKOM.

UccnenoBanue AelCTBUS NOCTOSSHHOTO MArHUTA HA PAMKY C TOKOM.

UccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON UHAYKIHH.

Paznen 5. KoJsieOanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbIE KOJ1€OAHUA

Konebarenbnast  cuctema. CBOOOJHBIE  MEXaHMYECKHE  KoJieOaHWS.
IMapmonnueckue konebanus. Ilepuon, wactora, ammiuTyna u (aza kojeOaHUA.
[IpyxuHHBIN MasATHUK. MareMaTH4eCKUN MasATHUK. YPaBHEHHE TapMOHUYECKUX
konebanuil. [IpeBpaiienue 3HEPTUM NpU rapMOHUYECKUX KOJICOAHUSX.

Konebarenbubiit koHTYp. CBOOOAHBIE BJIEKTPOMAarHUTHBIE KOJEOaHUS B
UJeaJbHOM KO0JIEOATEIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHUYEeCKUMU H
ANEKTPOMArHUTHBIMU KoJieOanusimu. @Popmyna TomcoHa. 3akoH COXpaHEHUS
SHEPIruu B UJICaIbHOM K0JIeOAaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromux KojieOaHUusX. BeIHYK/I€HHbIE MEXaHUYECKHE
koJiebanusi. Pezonanc. BeiHyX/I€HHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUSI.

ITepemennbiii  TOK. CHUHYCOMIANBHBIM MEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOTO TOKA. AMIUIMTYJHOE W JCHUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA H
HaNpSKEHHUS.



Tpancdopmartop. IlpousBoacTBo, nepegada U MOTPEOICHUE IIEKTPUIECKOU
SHEpPruH. JKOJIOTHUYECKHE PUCKHU IMPHU MPOU3BOJCTBE AJEeKTpodHepruu. KymbTypa
WCMOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

TexHuueckne yCTpONCTBA W NPAKTUYECKOE IMPUMEHCHHE: SIICKTPUUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, IMHUU AJIEKTpOonepeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJieOAaT€NIbHOW CHUCTEMBI (TIPY>KUHHBIMA WM
MaTeMaTUYECKHUI MasTHUK).

HaOnronenue 3aryxaromux KojieOaHuii.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOAHMIA.

Hab6mronenne pezonanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJIEOaHNs.

OcuunorpaMmbl (3aBUCUMOCTH CHUJIBI TOKA M HAMPSDKEHUSI OT BPEMEHU) IS
AIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHanc mnpu moOCIeIOBaTENbHOM COCIWHEHWH PE3UCTOPA, KaTyLIKH
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mopnenps TUHUHA JIEKTPONIEPEIAUH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

HccnenoBanne 3aBUCUMOCTH TepUOAa MaJIbIX KOoJeOaHU Tpy3a HA HUTH OT
JUIMHBI HUTH U MACCHhI Ipy3a.

HccnenoBanune nepeMeHHOT0 TOKA B LETH U3 MTOCIEI0BATEIBHO COETUHEHHBIX
KOHJEHCATOpa, KATYIIKU U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKmMpOMAZHUNIHbBLE 60TIHbL

Mexanuueckue BOJIHBIL, yCIOBHS pacnpocTpaHeHus. Ilepuon. CkopocTb
pacnpoCTpaHeHus: W JyIiMHAa BOJHBL. [lomepeuHble W NPOJOIBHBIE BOJHBI.
Nurepdepennus u qudpaxiys MeEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMATHUTHBIE BOJHBI. Y CIIOBUSI U3JIYUYCHHUS 3JIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuenranusa BektopoB E, B, V B anektpomaranutHol BosiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHUE, MpesIoMIIEHUE, Toysipu3anus, Tudpaxuus,
unrepdepenius. CKOpocTh 3JIEKTPOMarHUTHBIX BOJIH.

[IIxana 37EeKTPOMArHUTHBIX BOJH. [[puMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paIHOCBA3U U TeNeBUICHUA. Pagnonokanusi.

DIIEKTPOMATHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEbI.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHECHHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJIbTPA3BYKOBas JAUArHOCTHKA B TEXHUKE W MEOULHHE, panap,
paauoNpuEMHHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meusn.



Jlemoncmpayuu

OO6pa3oBanue U pacCIpPOCTPAaHEHUE MOTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Koneobmromeecs Teno Kak HICTOYHHUK 3BYKa.

HaOnronenue orpaskeHus U MPEJIOMIICHHS] MEXaHUYECKUX BOJIH.

Habntonenune nntepdepeHnu 1 Audpakiinu MEXaHUYEeCKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOnronenune cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOH M
4acTOTOM KOJIeOaHUH.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, IPEJIOMIICHUE,
nossipu3anus, Audpakius, uHTephepeHIus.

Tema 3. Onmuka

I'eomeTrpuueckass ontuka. I[IpsimonuHeliHOE pacnpocTpaHEeHUE CBETa B
OJHOPOJIHOM cpene. JIyd cBera. TOUEUHBIN HCTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue n300pakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI IpeIOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenomiieHusi. IlonHoe BHyTpeHHee oTpaxeHue. [IpenenapHbIi yroa MOJHOTO
BHYTPEHHETO OTPaKECHUSI.

Hucnepcus ceera. CiaoxHbIN cocTaB O0enoro cpeta. L[Ber.

Coluparoire u paccenBaroiue JUH3bl. ToHKas TuH3a. DOKYyCHOE PaCCTOSIHUE
U ONTUYECKasi cujia TOHKOW JuH3bI. [locTpoeHne n3obpaxkeHuit B cOOMpaOMMX U
pacceuBaromux JuH3ax. Dopmyiia TOHKOU JIUH3BI. Y BEIUYEHUE, JaBAeMOEe JTMH30M.

[Ipenens TPUMEHUMOCTH TEOMETPUUECKONU ONITUKH.

BonnoBas ontuka. Wurtepdepenuuss ceta. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMOAEHUST MaKCMMyMOB M MHHUMYMOB B HHTephEpEHIMOHHOU
KapTHHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX HCTOUYHUKOB.

Hudpaknus cBeta. JudpakiuonHas peméTka. YCIOBHE HAOIIOACHUS
[JIABHBIX ~MaKCUMyMOB TIpM  NaJ€HUU MOHOXPOMATHYECKOrO0 CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonsipusanus csera.

TexHuyeckre yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MNPOEKIIMOHHBIM ammapar, MHKPOCKOI, TeJIeCKOM, BOJOKOHHAas
ONTHKA, TU(PpaKIIMOHHAS PEIIETKA, TOJISIPOUSI.

Jlemoncmpayuu

[IpsiMonuHeliHOEe pacnpocTpaHEHUE, OTPAKEHUE M MPEIOMIICHUE CBETA.
Onrtuueckue npudopHI.

[TonHoe BHYyTpeHHEE OTpakeHue. Mojienb CBETOBOA.

UccnenoBanue cBONCTB N300pakeHUM B TMH3aX.



Monenu MUKpPOCKOIIA, TEJIECKOTA.

Habnronenne natepdepeHum cpeTa.

Habmronenne nudpakunu cBeTa.

Habnronenne aucrepcuu cBeTa.

[Tonydenue cnekTpa ¢ MOMOUIBIO TPU3MBL.

[Tonydenue cnekTpa ¢ MOMOIIBI0 AUPPAKIIMOHHON PEIIETKU.

Habnronenne monspruszaiiuy cBeTa.

Yuenuuecxuii sxcnepumenm, nabopamopHwie pabomuol

N3mepenue nokazaresns npeaoMIeHUs CTeKIIa.

UccnenoBanue cBONCTB N300pakeHUMN B TMH3aX.

Habnronenne aucrepcuu cBeTa.

Paznen 6. OcHOBBI cIeIHAJIBHON TEOPUH OTHOCUTEILHOCTH

['paHuIsl TPUMEHUMOCTH KJIaCCHUECKOM MeXaHuKU. [locTynaTel criennaibHOMI
TEOPUU OTHOCUTEIIBHOCTH: UHBAPUAHTHOCTb MOJYJISI CKOPOCTH CBETa B BaKyyMe,
NPUHIIMI OTHOCUTEJIBHOCTH DUHIIITEHHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKpAIllCHHE
JUTUHBI.

DHEPrus U UMIYJIbC PEIATUBUCTCKON YaCTHULIBI.

CBsA3b MACChI C SHEPTUEN U UMITYJIbCOM PEJSITUBUCTCKOM YaCTHUIIbl. DHEPrus
MTOKOS.

Paznen 7. KBantoBas ¢puszuka

Tema 1. dnemenmovt K6AHMOBOU ONMUKU

®otonbl. Dopmyina [lnanka cBsa3u s3HEeprun PoTOHA C €r0 YaCTOTON. DHEPrus
Y UMITyJIbC (POTOHA.

OtkpoiTue u uccnegoBanue porodpdexra. Onbithl A. I'. CTosieToBa. 3aKOHBI
dboroaddexra. YpaBuenue JitHmreitHa nis Gpotoaddexra. «KpacHas rpanuna»
dhotorddexra.

JlaBnenue ceeta. OnwiThl I1. H. JIeGenena.

XUMHUYECKOE IEMCTBUE CBETA.

TexHuyeckre yCTpOWCTBA M NPAKTUUECKOE MpPUMEHEHUe: (HOTOIIEMEHT,
dboTomaTumK, coHeUHas ObaTapesi, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PheKT HAa YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHENTHETO (hoTod(ddeKTa.

Creronuo.

Conuneunas Oartapes.

Tema 2. Cmpoenue amoma



Mogens atoma Tomcona. OmnbiTel Pesepdopnaa mo paccesHuio o -4acTHII.
[Lnanerapnas mopens aroma. Iloctymarel bopa. M3nyuenune wu mormounieHue
(OTOHOB MpU TEpexojie aToMa C OJHOTO YPOBHS JIHEPTUM Ha Apyro. Buasl
criekTpoB. CIIEKTp ypPOBHEW SHEPTUU aTOMa BOAOPO/IA.

BosHoBbIe cBolicTBa yactull. Bonnsl ne bpoitnsa. KopmyckynsipHO-BOITHOBOM
Iyaau3M.

CnoHTaHHOE U BBIHYKJICHHOE U3IIyYCHHUE.

TexHuueckne yCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOIT), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mogens onbiTa Pesepdopaa.

Onpenenenue IIMHBI BOJHBI JIa3epa.

HaOnronenue nuHeHYaThIX CIEKTPOB U3TyUCHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabonul

HaOnronenue nuHeRyaToro crekrpa.

Tema 3. Amomnoe a0po

DKCNEPUMEHTBI, JOKAa3bIBAOIINAE CIO0XKHOCTh CTpoeHUd sapa. OTKpbITHE
panuoakTuBHOCTU. OnbITH Pe3epdopaa o onpeaeneHunio cocraBa paJuoakTUBHOTO
m3nyuenus.  CpoiictBa  anbda-, Oera-, ramMma-uziaydeHus.  BuusiHue
PaIUOAaKTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OTtkpbiTHE TIpOoTOHA W HeWTpoHa. HykionHas monens snpa ['eitzenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncino sapa. M30tormnst.

Anbda-pacnaz. DNEKTPOHHBIH M MO3UTPOHHBIM Oera-pacman. ['amma-
n3JIy4yeHue. 3aKOH paau0aKTUBHOTO pacnaja.

DHeprus CBsI3U HYKJIOHOB B sifipe. A nepHblie cuibl. [ledext maccsl sapa.

Slnepnble peakuuu. /leneHne v CUHTES AA€ED.
Snepupiii peaktop. TepmosimepHbiii cuHTe3. [IpoOGaeMbl W TEPCHEKTUBHI
AIEPHOMN IHEPTETUKU. DKOJIOTMYECKUE ACTIEKTHI SIAEPHON SHEPTETHKH.

DiieMeHTapHbIe YacTUlbl. OTKPBITHE MO3UTPOHA.

Metoapl HAOMIOACHUS U PETUCTPAIIUU SJIEMEHTAPHBIX YaCTHII.

dyHaamMeHTalbHbIe B3auMoieicTBUsA. EquHCTBO pusnueckoil KapTUHBI MUPA.

TexHUYeCcKHne yCTpPOMCTBA U MPAKTUYECKOE IMTPUMEHEHHUE: NO3UMETP, KaMmepa
Bunbcona, siaepHbliil peakTop, arToMHast 6oM0a.

Jlemoncmpayuu

CUYE€TUMK HOHU3UPYIOIINUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

UccnenoBanue TpekoB yacTull (110 TOTOBBIM (poTorpadusm).



Paznen 8. DieMmeHTBbI ACTPOHOMUM U aCTPOPUIUKHU

Drtanel pa3BUTUS aCTpOHOMUU. [[puKiiagHOE 1 MUPOBO33PEHUECKOE 3HAUECHUE
aACTPOHOMHH.

Bun 3BésmHoro neba. Co3Besnusi, spKUe 3BE3MbI, TUIAHETHI, UX BHUIWMOE
JBH)KEHUE.

CosiHeuHas cucrema.

Connne. ConHeuHas akTUBHOCTb. Mcrounwk sHeprun ConHmia W 3BE3N.
3BE31bI, X OCHOBHBIC XapaKTEPUCTHUKHU. [[narpamma «CHEKTpajbHbIM KIacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEI0BATEIbHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIENOBATEIBHOCTA. BHYTpeHHEE CTpoeHue
3B€3/1. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKIACHUN U 3BoJronMK CoyHIIA U
3BE3/. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Nanaktuka. Ilonoxxenne m nBuxenue CosHOA B
lNanaxtuke. Tunsl ramaktuk. PaguoranakTuku v kBasapbl. YEpHbBIE OBIPHI B AIpax
rajJaKkTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ma. Pazoeranue rajgakTuk.
Teopus bonbuioro B3peiBa. PemmkToBoe usiydyeHue.

Macmrabnas crpykrypa Beenennoid. MeraranakTuka.

Hepeménnpie npo6aeMbl aCTpPOHOMUH.

Yuenuuecxue nabnrooenus

HaOntonenusi HeBOOPYKEHHBIM TJI1a30M C HMCMHOJb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUN ISl ONPENIeNICHUs] TIOJIOXKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3us CEeBEPHOIO MOJIYIIAPHUS U IPKUE 3BE3/bI.

Hab6nronenus B teneckon JlyHsl, minanet, Miieunoro IlyTu.

O0o0mamwiee NOBTOPeHHUE

Ponp ¢Qusuku u acTpoHOMHUH B IKOHOMHUYECKOM, TEXHOJIOTHYECKOMH,
COIIMATILHOM M 3TUUYECKOU cepax NesaTeIbHOCTH YeI0BEKA, POJIb U MECTO (PU3UKU U
aCTPOHOMHH B COBPEMEHHOU Hay4yHOU KapTHHE MHUPa, POJib GU3UUECKON TEOPUH B
dbopmMupoBaHUM TIPEACTaBICHUN O (U3UYECKON KapTUHE MUPA, MECTO (PU3UUECKON
KapTUHBI MHpa B OOIIEM psly COBPEMEHHBIX  €CTECTBEHHO-HAayUYHBIX
MPEICTaBICHUHN O IPUPOIE.

MesknpeaMeTHbIE CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce oCyIIeCTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3€M C KypcamMHM MaTEMAaTHKH,
OMOJIOTUU, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Mescnpeomemnvie nonsamusi, CBSI3aHHbIE C U3YYEHHEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBIICHHE, Hay4yHbIM (akT, rumore3a, Quanueckas BeIWYWHA, 3aKOH,
Teopusi, HaOII0/IEHHE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIEh, U3BMEPEHHUE.



Mamemamuxa: penmieHHEe CHCTEMBI YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(YHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO, BEKTOPHl M MX MPOEKIHMH HAa OCH KOOPJWHAT, CIOXEHHUE BEKTOPOB,
MPOU3BOJIHBIE JJIEMEHTAPHBIX (YHKIUN, NpPHU3HAKU TMOJO00US TPEYroJbHUKOB,
onpeesieHne MIOMAaU MIOCKUX GUryp u oobeéMa Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW MpUPOJE, KoyieOaTelbHbIC
JBIKEHUS B J)KMBOM MPUPOJIEC, ONTUYECKUE SBJICHUS B KUBOW MPUPOJE, JACHCTBUE
paualuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpO€HHE aTOMOB M MOJIEKYJI, KpUCTAJUITMYECKAs] CTPYKTYypa TBEPABIX
TeJ, MEXaHU3MbI 00pa30BaHUsl KPUCTALINYECKON pelIETKU, CIEKTPAIbHBINA aHAIIN3.

l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJIEKH MarHUTHBIX Py,
(hoTochEMKa 3eMHOM TTOBEPXHOCTH, MIPEICKa3aHUe 3eMIICTPSACCHUM.

Texnonocusa: NWUHUAM DJIEKTPOIEpeaady, TEHEpPAaTOp IEPEMEHHOTO TOKa,
ANEKTPOABUTATENh, WHAYKIMOHHAS T€4Yb, pajap, pPaAHuONPUEMHUK, TEIEBHU30D,
anTteHHa, tenedon, CBU-meub, NMpPOEKIIMOHHBIN ammapaT, BOJIOKOHHAs OITHKA,
CoJIHEUHas OaTapes.

INJIAHUPYEMBIE PE3YJBbBTATHBI OCBOEHHUSA MNPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHET'O OBHIEI'O OBPA3OBAHUA

OcBoenne yudeOHOro mnpeamera «®Dusnka» Ha YpOBHE CpeaHEro oOIIero
oOpazoBaHus (0a30BbIM YPOBEHB) JAOJKHO OOECIEUUTH JTOCTHXKEHHE CIIETYIOIINX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3YyNbTAThl OCBOCHUSI yUeOHOro npeamMera «Pu3nKa» JTOTKHBI
OTpaXaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYarolMUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIMEN JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YyOEXJEHUH, COOTBETCTBYIOIIUX
TPAJUIIUOHHBIM IIEHHOCTSIM POCCHMCKOro OOIlecTBa, pacHIupeHue >KU3HEHHOTO
OMbITA U OMBITA JEATEIBHOCTH B MPOIIECCE peaiM3allui OCHOBHBIX HANpaBICHUU
BOCIIUTATENHHOUN AESITEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpaskaIaHCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAKJAHCKON MO3UIIMHU 00YUAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO WI€HAa POCCUICKOTr0 OOIIECTRA;

MPUHATHE  TPAJULIHMOHHBIX  OOIIEYETOBEYECKHX T'yMaHUCTUYECKUX U
JIEMOKPATUUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBbHOCTh B MHTEpPECax TIpa)kJAaHCKOTrO
o0111ecTBa, y4acTBOBaTh B CAMOYIIPABJICHUU B 00pa30BaTEIbHON OpraHU3allNY;

YMEHHE B3aMO/ICHCTBOBATH C COI[MATbHBIMU MHCTUTYTAMHU B COOTBETCTBUU C
uxX QYHKIUSMHA U HA3HAYCHHUEM;



TOTOBHOCTh K TYMaHUTAPHOM U BOJOHTEPCKON NEATENbHOCTH;

2) IAaTPHOTHYECKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh POCCUNUCKON Ipak IaHCKOW UJEHTUYHOCTHU, NAaTPUOTU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKHU;

3) AYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCIIE B
NESITEIIbHOCTU YYEHOI0;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIyIIErO;

4) 3¢TeTU4eCKOTr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
MpUCyliero Gu3nyecKkol HayKe;

5) TpyA0BOI0 BOCIIUTAHMS:

UHTEpEC K pa3inu4HbiM cdepaM MpodhecCHOHAIBHOU NeSITeNbHOCTH, B TOM
YUCJIe CBA3aHHBIM ¢ (PU3UKON U TEXHUKOW, YMEHHUE COBEPIIIATh OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccun U peannu30BbIBaTh COOCTBEHHBIC JKM3HEHHbBIE ILJIAHbL;

TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa3OBaHUIO U CaMOOOpPa30BaHUIO B 00JIACTH
(hU3UKY Ha TIPOTSIKEHUHU BCEH KU3HU,

6) 3K0JI0rM4eCKOro BOCIMTAHMS

c(hOpMUPOBAHHOCTh SKOJIOTUYECKOW KYJIbTYphl, OCO3HAaHHE TJI00aTbHOTO
XapakTepa dKOJIOTHYECKUX MPoOIeM;

IJIAHUPOBAHKUE U OCYUIECTBIIEHUE IEMCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LIeJIeld YCTOMYMBOIO pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa JEATENbHOCTH HKOJOTHMYECKONW HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HKE;

7) IeHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GU3UUECKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAy4YHOU JIeITEelIbHOCTH, TOTOBHOCTh B Mpoliecce
M3Yy4eHHUs] PUBUKU OCYIIECTBISATH MPOCKTHYIO U UCCIEOBATENbCKYIO AESTEIbHOCTD
WHJIMBUAYAJIbHO U B TpYyMIIE.

METANPEAMETHBIE PE3YJIbTATDBI
Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA
ba3oBble Joruueckue aeiicTBuA:

CaMOCTOSITeTbHO  (pOopMynupoBaTh U aKTyalIU3UpoOBaTh  MOpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;



OMpENEeNATh IENH JEeITeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTHXKEHUS;

BBIABJISITh  3aKOHOMEPHOCTM M MPOTUBOPEYUS B  pPacCMaTPUBAEMbIX
(U3UYECKUX SIBJICHUSAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YUETOM aHaIM3a UMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B I€SITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YyJIbTATOB
L[EJISIM, OLIEHUBATh PUCKU MOCJIEICTBUN NEATENbHOCTH;

KOOPAUHUPOBATH U BHITIOJIHATH PA0OTY B YCIOBUSX PEAIbHOTO, BUPTYAJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS,

pPa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ucciaenoBareabckue 1eMCTBUS:

BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHATUSIMU U METOJIaMHU
($u3NYeCcKoi HayKH;

BJIaJIETh HABBIKAMH YUEOHO-UCCIIEI0BATEIHCKOU U MPOEKTHOU NIEATEIIbHOCTH
B 00J1acTU (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY
METOJIOB pelleHus 3ajay (PU3nUecKoro cojepkaHusi, NMPUMEHEHUIO Pa3IUYHBIX
METOJIOB MTO3HAHUS;

BJIQJIETh BHJAAMHU JCSITEIBHOCTH IO TOJYYEHUI0O HOBOIO 3HAHUS, €ro
UHTEpIIpeTaluy, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B PaA3JIMUHBIX YUYEOHBIX
CUTyalusaX, B TOM YUCJIE IPU CO3JJaHUU YUEOHBIX MPOEKTOB B 00JaCTU (PUBUKU;

BBIABJISITh TNPUYMHHO-CJIEJACTBEHHBIE CBA3M U AaKTyaJIu3UpOBaTh 3ajady,
BBIJIBUTaTh TUNIOTE3Y €€ PEIICHUs, HAXOAUTh ApTyMEHTHI JIJIs I0Ka3aTebCTBA CBOUX
YTBEPKIEHUM, 3a71aBaTh MapaMETPbl U KPUTEPUH PEILICHHUS;

aHaJTU3UPOBaTh TMOJYyYEHHBIE B XOJE€ pELICHUs 3aJaud pPe3yJbTaThl,
KPUTHYECKU OIEHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIOBUSX;

CTaBUTh U (HOPMYIUPOBaThH COOCTBEHHBIE 3aJayd B 00pa30BaTENIbHOM
NESATeNbHOCTU, B TOM YHUCIIE MIPU U3YUYECHUH (PU3UKH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATH TPUOOPETEHHBIN OMBIT;

yMeTh TMEPEHOCHUTh 3HaHUS MO0 (u3uke B MPAKTHUYECKYIO 00JacTh
KUZHEACATEIbHOCTH;

yMEeTh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIEC UJIEH, TIPE/IJIaraTh OPUTMHAIIBHBIC MOXO0/Ibl U PEIICHUS;

CTaBUTh IPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmanmeii:

BJIaJICTh HABBIKAMH TOJy4YeHUS MH(POpManuu (GU3NUYECKOTO COAEpKaHUS U3

HMCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYILECTBIISATh IOUCK, aHalu3,



CHUCTEMATH3alMI0 M HMHTEPIPETANNI0 WH(MOPMAIMHK Pa3IMYHBIX BUIAOB H (HopM
IIPECTABIICHHS;

OIICHUBATH JJOCTOBEPHOCTHh MH(OPMAIIHH;

UCIIOJIB30BaTh  CPENCTBA  WMH(DOPMAIMOHHBIX W  KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPTaHU3AIMOHHBIX
3a7a4 ¢ COOJI0ICHNEM TPEOOBaHMI SPTOHOMUKHU, TEXHUKH O€301MaCHOCTH, TUTHEHBI,
pecypcocOepekeHus, MPaBOBBIX M ATUYECKUX HOPM, HOPM HWH(DOPMAIMOHHON
0e30IMacHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOTO COACpPKAHUS B Pa3IUYHBIX (dopmaTax C
y4E€TOM Ha3HAYCHUST MHPOPMAIIUU U TIEICBOUN ayIUTOPHH, BEIOMpAs ONTUMAIBHYIO
(dbopMy TIpeICTaBICHUS H BU3yaTH3AIUH.

KoMMyHuUKaTHBHBIE YHUBeEpPCaJbHbIE Y4eOHbIe 1elCTBHS:

OCYILIECTBIISITH OOIIIEHUE HA ypOKaX (PU3NKU U BO BHEYPOUHOU JESATEILHOCTH;

pacrio3HaBaTh MPEANOCBUIKM  KOH(MIUKTHBIX CUTyalldd U  cMsr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTMUHO H3JIaraThb CBOK TOYKY 3PEHUSI C HCIOJIb30BAHHEM
SI3bIKOBBIX CPEJCTB;

MMOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHAWBUIYATbHOMN
padoThI;

BBIOMpaTh TEMaTUKY M METOJbl COBMECTHBIX JEUCTBUU C YUE€TOM OOLIUX
HMHTEPECOB U BO3MOXKHOCTEN KaXKJI0T0 UjieHa KOJIJIEKTUBA;

MPUHUMATh II€IM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPAMHUPOBATh JIEUCTBUA MO €€ JOCTHXKEHHUIO: COCTaBISATh IUIAH JACHCTBUM,
pacrpenensTh pojid ¢ Y4ETOM MHEHHH YYacTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM pabOThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KAXJOTO YYaCTHHKA KOMaH/bl B OOIIIHI
pe3yabTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npejuiaraTb HOBBIE TMPOEKTHI, OLIEHUBATh HUJEU C TMO3ULIHUH HOBH3HHI,
OPUTHMHAJIBHOCTH, MMPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TIOBEJCHUE B Pa3IUYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakKEHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepCaJbHbIEe YUeOHbIe 1eliCTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATEIBHYIO NESITEIBLHOCTh B 00JIaCTH
(U3UKM U aCTPOHOMUH, BBISIBISATH MPOOIEMBI, CTaBUTh U (POPMYIUPOBATH
coOCTBEHHEIC 3a/a4H;



CaMOCTOSITENIbHO COCTaBJISITh IUIAaH PEIICHUS PACUETHBIX U KaueCTBEHHBIX
3a/1a4, IJIaH BBIMOJIHEHUS MPAKTUYECKOU pabOThl C YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPENOUYTEHUIA;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsiTh paMKu y4eOHOro mpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUMH;

JenaTh OCO3HAaHHBIM BBIOOp, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCThH 32 PELICHUE;

OIICHUBATh TPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JPYIULIUH B 00JIaCTH
(U3UKM, MOCTOSIHHO MOBBINIATH CBO 00pa30BaTEIbHbIN U KyJIbTYPHBIM YPOBEHb.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBHI B JIESITEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEISM;

BJIaJICTh ~ HAaBBIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM UM MBICIUTENBHBIX MPOLECCOB, MX pPE3yJNbTaTOB U
OCHOBaHUIM;

UCIIOJIB30BaTh MPUEMBI peIeKCUM JJIsl OLIEHKH CUTYyallid, BRIOOpa BEpPHOIO
penieHus;

yMETh OIIEHMBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHUS] MO HUX
CHIKEHHUIO;

MPUHUMATh MOTHBBI W apPTyMEHTHI JPYTUX TMPU aHAIHW3e pPe3yJbTaTOB
NeSATEeNbHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHAIHW3e pPe3yJIbTaTOB
NeATEeNbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OUIUOKH.

B npornecce 1ocTrX)eHUsI TMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS IPOTrPaMMBI 1O
¢uzuke s YPOBHS CpelHero ooOmero oOpa3oBaHus Yy OOydaroumuxcs
COBEPIIECHCTBYETCS AMOIMOHATBHBIN UHTEIUJIEKT, MpenoJIararoui
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUSI, BKJIIOYAIOMIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIMPABIICHUS Pa3BUTHSI COOCTBEHHON 3MOIIMOHAIBHOUN cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHUS, BKIIOYAIOUIET0 CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ IMIOBEJCHHE, CHOCOOHOCTh aJanTUPOBATHCS K
AOMOIMOHALHBIM U3MEHEHHSIM U TIPOSBIIATh THOKOCTh, OBITH OTKPBHITHIM HOBOMY;



BHYTPEHHEW MOTHBAIINM, BKIIOYAIONIEH CTPEMIICHUE K JTOCTHXKEHUIO LIEJIU U
yCIiexy, ONTUMH3M, WHUIIMATUBHOCTb, YMEHHUE JIEHCTBOBATh HMCXOJ W3 CBOMX
BO3MOKHOCTEM;

AMIIATHH, BKIIOYAIOIIEH CTOCOOHOCTh MOHUMATh AMOIMOHATBHOE COCTOSIHUE
JIPYTUX, YYUTHIBaTb €ro TMpU OCYIIECTBICHUU OOIIEHHS, CIOCOOHOCTh K
COYYBCTBHUIO U COTIEPEKUBAHHUIO;

COIMATBHBIX HABBIKOB, BKJIFOUAIOIIUX CIOCOOHOCTh BHICTPAUBATH OTHOIICHUS
C APYTUMU JIFOJIbMU, 3a00TUTHCS, MPOSBIISITE UHTEPEC U pa3peliaTb KOHMIUKTHI.

HNPEAMETHBIE PE3YJIbTATHI

K koniry o6yuenus B 10 kiaacce npeMeTHbIE pe3yJIbTaThl HA 6A30BOM YPOBHE
JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCS] YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (PU3NKU B (POpMHUpOBAHUU
COBPEMEHHOW HAy4YHOM KapTHHBI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKOUN AEATEIBHOCTH JIIOAEH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHHS M3YYEHHBIX (U3UYECKUX MOJCINEeH:
MaTepualibHas TOYKa, MHEpPLUAJIbHAS CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPAOE TENO,
UJeaabHbIN ra3, MOJEIN CTPOEHUS Ta30B, KUAKOCTEH U TBEPIBIX TEJ, TOYCUHBIN
ANEKTPUUYECKUH 3apsii PU PElIeHUU (PU3NUECKUX 3a]1ay;

pacro3HaBaTh (pU3HYECKUE SIBJICHUS (MIPOLECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUH CTPOCHHS BEIIECTBA U
ANEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOIMHENHOE JBUKEHHUE,
CBOOO/IHOE TaJIEHUE TeJ, NBHXKEHUE MO OKPY>XKHOCTH, UHEPIIMS, B3aUMOJICUCTBUE
ten, auddys3us, O6pOyYHOBCKOE ABUKEHUE, CTPOCHUE KUIKOCTEH W TBEPABIX TeE,
M3MEeHeHHe o0bEéMa TeJ MpHU HarpeBaHUU (OXJIAKJICHHUH), TEIJIOBOE PaBHOBECHE,
UCIIapeHne, KOHJICHCAIMs, IUJIABJIICHUE, KPUCTAIIU3AIUs, KUIEHHUE, BIAXXHOCTb
BO3/1yXa, MOBBIIICHUE JIaBJICHUS ra3a MPHU €r0 HarpeBaHUM B 3aKPHITOM COCYJE,
CBSI3b MEXJy NapaMeTpaMH COCTOSIHUA Ta3a B M30MpoIlleccax, AJIEKTpU3alus Tell,
B3aNMOJICHCTBUE 3aPA/I0B;

OMUCHIBATh MEXAHUYECKOE JIBMIKEHUE, UCMOJNB3Yys (U3NYECKUE BEIUYUHBIL:
KOOpJIMHATa, NyTh, IMEpPEMEIIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHIIA,
UMITYJIbC TeJla, KHHETUYEeCKasi SHEpPrus, MOTEHIUAIbHAS JYHEPIusi, MeXaHu4decKas
paboTa, MexXaHWUYECKass MOIIHOCTh; MpPU OMNUCAHUU TMPABUIBHO TPAKTOBATH
(U3UYECKUIl CMBICT HCHOJIb3YEMbIX BEJIUYUH, UX OOO3HAYEHUS W EIUHHUIIBI,
HaxOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HYECKYIO BEJIMYMHY C APYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyUYCHHBIE TEIUIOBBIE CBOMCTBA TE€JNI M TEIUIOBBIE SIBICHUS,
UCIONB3Yysl (U3WYEeCKUe BEIMYMHBI: JABJIEHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYEeCKasi PHEPTUsl XaOTUUYECKOTO JIBMXKEHUS MOJIEKYJ, CPEIHEKBaIpaTUyHas



CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOThI, BHYTPEHHSsS SHEprus, padbora rasa,
KO3(pGUIIMEHT MOJIe3HOTO JCHUCTBHUS TEIUJIOBOTO JBUTATENS; MPU OMUCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3WYECKUN CMBICHT HCIHOJIB3YEMbBIX BEIUMYHMH, HX
0o003HaYeHUsT U EIUHUIBI, HAXOAUTh (QOPMYJbI, CBS3BIBAIOIIME JTAHHYIO
(bU3UYECKYIO BETMYUHY C APYTUMU BEJIMUUHAM;

ONMCHIBAaTh U3YUYEHHBIEC ANEKTPUUYECKUE CBOMCTBA BEIIECTBA U JJICKTPUUECKUE
saBJeHUs (TIPOLIECCHI), UCTIONB3Ys (DU3UUECKUE BEIUUYUHBI: DJIEKTPUUYECKUMN 3apsij,
AJIEKTPUYECKOE TOJIE, HANPSIKEHHOCTD IOJI1, TOTEHINAN, PA3HOCTh MOTEHIUAJIOB;
MpU OMUCAHUU TMPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICIT HCHOJIb3yEeMbIX
BEJIMYMH, UX OO0O3HAYCHUS] U E€JUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3BIBAIOIIUE
JTAHHYIO0 (PU3UYECKYIO BEIUUYUHY C IPYTUMU BEJIMYNHAMU;

aHaJTU3UPOBaTh (PU3UYECKUE MPOLIECCHl U SIBJICHUS, UCMONB3Ys (HU3UUYECKUE
3aKOHBI U TIPUHIMIIBL: 3aKOH BCeMUPHOro TaroteHus, I, I u III 3akonsr HeroTOHA,
3aKOH COXPAaHEHUS MEXAHWYECKOM DJHEPruu, 3aKOH COXPAaHCHHUS WMITYJIbCA,
MNPUHLNN CYNEPHO3ULUA CHUJI, TPUHIUI PaBHOMPABUS HHEPIUATIBHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETHYECKYI0 TEOPUIO0 CTPOCHHS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW HEPIUU TEIIOBOTO JBUKEHHS MOJIEKYI C
aOCOJIFOTHON TeMmmepaTypoi, MEPBbII 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPAHEHUS
AJEKTPUYECKOTO 3apsaa, 3akoH Kylona, mpu 3TOM pa3nnyarh CIOBECHYIO
(GbOopMyJIHPOBKY 3aKOHA, €0 MAaTEeMaTUYECKOE BBIPAKEHHE M YCIIOBHS (TPaHMUIIbBI,
00J1acTH) TPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIE MPUHIIUIIBI JEHCTBUS MAIIUH, MPUOOPOB U TEXHUUECKHUX
YCTPOMCTB; pa3inyarh yCIOBUS UX O€30MAaCHOTO MCMHOJb30BAHUS B TTOBCEIHEBHOM
KU3HU;

BBITIOHATh JKCIEPUMEHTHI MO MCCIEAOBaHUI0 (DU3NYECKUX SBJICHUU W
MPOLIECCOB C HKCIOJB30BAHUEM TMPSIMBIX M KOCBEHHBIX HW3MEPECHHUH, MPU 3TOM
dbopmynrpoBaTh NpodaeMy/3a1ady U TUIIOTE3y yUeOHOr0 SKCIIEPUMEHTa, COOUPaTh
YCTaHOBKY M3 MPEAJIOAKEHHOT0 000pYA0BaHUS, TPOBOAUTH OMBIT U (POPMYJIUPOBATH
BBIBO/IbI;

OCYILIECTBIISITh MIPSIMbIE M KOCBEHHBIE U3MEPEHUSI (PU3MUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIOCOO0 U3MEPEHUS U HCMOJb30BAaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh  3aBUCUMOCTH  MEXAy  (U3MYECKUMHU  BEIMYMHAMU  C
WCIIOJB30BaHUEM TMPSAMBIX U3MEPEHUM, MPH 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(bUKCUPOBATH PE3YJIbTATHI MOTYUYEHHOU 3aBUCUMOCTH (PU3NYECKUX BEJIMYHMH B BUJIE
Ta0aull U rpaduKoB, JAeNIaTh BHIBOABI 10 PE3YIbTaTaM HCCIIEI0BAHUS;

coOJroaTh mpaBuiaa 0€30MacHOTO TpyJa MPU MPOBEJACHUU UCCIEIOBAHUM B
paMKax ydeOHOro HSKCIEPUMEHTAa, Y4EeOHO-HUCCIENOBATENbCKON U MPOEKTHOM



JEATENIbHOCTU C UCIOJIb30BAHUEM HM3MEPUTEIbHBIX YCTPOUCTB U J1aOOPATOPHOIO
o00opynoBaHUs;

pemiath pacuéTHbIE 3a7add C SBHO 3aJaHHOM (U3UUYECKOM MOJEIBIO,
UCIOB3Ysl (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIN3a YCIOBUS 3a/1auu
BbIOMpaTh (PU3NUECKYI0 MOJIEb, BBIACHATh (PU3NUECKUE BEIUYUHBI U (POPMYIIBI,
HEO0OXOo/IMMbIe IJisl €€ PElIeHUs], MPOBOJUTh PACUYEThl U OLICHUBATH PEaJTbHOCTH
MOJIY4YE€HHOT0 3HaYeHUs (U3NUECKON BEIIMUUHBIL;

pelaTh Ka4eCTBEHHBIE 33/1aUd: BHICTPAUBATh JOTUYECKU HEPOTUBOPEUUBYIO
LEMOYKY PACCYKJICHUI C OMOpod Ha HM3Y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbu3ndecKue SABICHNUS,

MCIIOJIB30BaTh MPHU PEIICHUH YU€OHBIX 33/1a4 COBPEMEHHBIE MHPOPMAITUOHHBIE
TEXHOJIOTUU [IJIsl TOMCKA, CTPYKTYpPUPOBAHUS, MHTEPIIPETALMN U TPEACTaBICHUS
y4eOHOM ¥ Hay4HO-MOMYJSIpHOM HHGOPMAIMU, TOJIYUYEHHOM W3 Pa3IUYHBIX
HMCTOYHUKOB, KpUTUUYECKHU aHATU3UPOBATH MOJIy4yaeMyto HH(GOPMAIIUIO;

MIPUBOJUTH MPUMEPHI BKJIaJla POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKHU, 00BSICHEHHE MTPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH
U TEXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUSA 110 (PU3UKE B MOBCEIHEBHOM KU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpPHU OOpaIllEHHH C MPUOOpPAaMH U TEXHUYECKUMU
yCTpOMCTBaMH, AJisl COXPAHEHUS 3J0POBbSl U COOJIOJICHUSI HOPM 3KOJIOTHYECKOTO
MOBEAECHUS B OKPYKAIOIIEH Cpeae;

paboTaTh B Tpynmne C BHIIOJIHEHUEM pA3IMYHBIX COIMATIBHBIX POJIEH,
IJIAHUPOBaTh PpalbOTy TPYIIbl, pPalMOHAIBHO paCHpeneisTh OO0S3aHHOCTU U
MJIAHUPOBATH ACSTEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLIEHUBATH
BKJIaJ] KQXKJIOTO U3 YUYACTHUKOB I'PYIINBI B PEIIEHUE paccMaTPUBAEMOU MPOOIEMBI.

K koH1y 00yuenus B 11 Kjacce npeMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MECTO (Pu3NKU B (PopMHUpOBaHUU
COBPEMEHHOW HAy4YHOM KapTHHBI MHpPA, B PA3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUN, B MPAKTUYECKOW NESITEIBbHOCTU JIOJEH, LETOCTHOCTh U €IUHCTBO
(bu3nYeCKO KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHHS M3YYEHHBIX (U3UYECKUX MOJCINEeH:
TOYEUHBIN 3JEKTPUUECKUHN 3apsl, Iyd CBETa, TOUCUHbIH UCTOYHUK CBETA, si/IepHas
MOJIEIb aTOMa, HYKJIOHHAsi MOJIeJb aTOMHOTO Siipa MpU pelieHUur (U3NIECKUX
3azay;

pacro3HaBaTh (pU3MYECKUE SIBJICHUS (MPOIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB JIEKTPOJAMHAMUKHU M KBAHTOBOW (PU3UKU: AJEKTpUUYECKasi MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHYECKOE, MarHUTHOE JEUCTBUS TOKA, B3aUMOJCIHCTBUE



MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUUS, JACHCTBHE MArHUTHOrO TIOJNS Ha
MPOBOJAHUK C TOKOM U JIBIXKYIIUMCS 3apsii, JIEKTPOMArHUTHbIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pacIpOCTpAaHEHUE CBETa, OTPAXKECHHE, MPEIOMIICHHE,
untepdepenius, Audpakius U TOJSpU3alUs  CBETa, JAUCHEPCUST CBETa,
dhorosnexkTpuueckuii 3pdext (hotorddexT), cBeToBOE TaBiIeHNE, BOBHUKHOBEHUE
JUHEWYaTOro CHEKTpa aroMa BOJIOPOJia, €CTECTBEHHAass U HMCKYCCTBEHHas
PaIMOaKTUBHOCTB;

OMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTh  pa3UYHBIX  Cpel) U
AIEKTPOMArHUTHBIC SIBJIIEHUS (MPOIECCHI), HUCMHOJb3ys (PU3UUYECKUE BEIMYHUHBI:
ANEKTPUUYECKUHN 3apsijl, CHJIa TOKa, DJIEKTPUUYECKOE HAIPSIKEHHUE, AIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBIKYIAsl CUiia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMoJs, cwia Ammepa, cuna JlopeHna, WHIYKTUBHOCTb
KaTYIIIKU, SHEPrus HJIEKTPUYECKOT0 M MATrHUTHOTO TMOJEH, MEPUOJ U YacToTa
KojiebaHUl B KoJebaTeIbHOM KOHTYpE, 3apsii M Ccujla TOKa B Mpolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoyieOaHul, (OKYCHOE pacCTOsTHUE U
ONTUYECKAsl CHUJIa JUH3bI, IPU ONUCAHUU MPABUIBLHO TPAKTOBATH (PU3MUECKUU
CMBICI UCIIOIb3YEMbIX BEJIMYMH, HX OOO3HAUYEHUSI U €JAUHUIbI, YKa3bIBaTh
(dhopMyJibl, CBA3BIBAIOIIKE TAHHYIO (PU3MUECKYIO BETUYUHY C IPYTUMU BEIUYNHAMU;

OMUCHIBATh H3YyUYCHHBIE KBAHTOBBIC SBJICHUS M MPOLECCHI, HCIOIb3YS
(¢u3nyecKre BETUYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMIYJIbC (POTOHA, IEPUOJ TOJIypaciiajia, SHEPrusl CBI3U
aTOMHBIX SIJIEp, NpPU OMUCAHUM TMPABWIBHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIOJB3YEMbIX BEIWYMH, UX OOO3HAUECHHS M EIUHUIIbI, YKa3bIBaThb (POPMYIIHI,
CBSI3bIBAIONINE JaHHYI (DU3UYECKYI0 BEIUYUHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITh 3HAUEHUE (PU3NUECKON BETUUUHBI;

aHaJTU3UPOBaTh (PU3UYECKUE MPOLIECCHl U SIBJICHUS, UCMONB3Ys (HU3UUYECKUE
3aKOHBI U MPUHLMUINBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapaJlIeIbHOIO
COCIMHEHHUs TMPOBOJHUKOB, 3akoH J>koyns—JIeHIla, 3aKOH 3JIEKTPOMarHUTHOU
MHIYKIINH, 3aKOH MPSMOJUHEHMHOTO PacrpoOCTpaHEHUsl CBETA, 3aKOHBI OTPaKeHUs
CBETa, 3aKOHBI MPEJIIOMJICHUSI CBETa, ypaBHeHUEe OMHIITelHa st (orodddexra,
3aKOH COXPAHEHUs JHEPryU, 3aKOH COXPAHEHUs] UMITYyJIbCa, 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsija, 3aKOH COXPAHEHHUsI MAacCOBOTO 4ucla, MocTylaThl bopa,
3aKOH PaJlMOAaKTUBHOIO pacnaja, pu 3TOM pa3indyaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BBIPAKEHHE U YCJIOBUSA (TpaHULbI, O00JIACTH)
MIPUMEHUMOCTH;

OMpENENATh HAMIPABICHHE BEKTOPA UHIYKIIMK MAarHUTHOTO MOJISI TPOBOJIHUKA
C TOKOM, CUJIbI AmIiepa u cuiibl JlopeHna;



CTPOUTh M OMNHUCHIBATH H300paKEHHE, CO37aBa€MOE€ IUIOCKHUM 3€pKajoM,
TOHKOM JIMH30M;

BBITIOHATh JKCIEPUMEHTHI MO MCCIEA0BaHUI0 (DU3UUECKUX SBJICHUU W
MPOIIECCOB C HCIMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN: MPU ITOM
dbopmynrpoBaths NpodiaeMy/3aaady U TUIOTE3y yUeOHOro SKCIIEPUMEHTa, COOUPaTh
YCTaHOBKY M3 MPEAJIOAKEHHOT0 000pyA0BaHUS, TPOBOAUTH OMBIT U (OPMYJIUPOBATH
BBIBO/IbI;

OCYILIECTBIISITh PSIMbIE M KOCBEHHBIE U3MEPEHUSI (PU3MUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIOCOO0 U3MEPEHUST U HCMOJIb30BAaTh HM3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUN;

HCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYHMH C UCIIOJIH30BAHUEM MPSIMBIX
M3MEPEHUN: TPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHpPOBATH pE3yJbTAThI
MOJTyYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH B BHJIE TaOIUIl U TPaduKOB,
JienaTh BBIBOJIBI MO pe3yJIbTaTaM UCCIEA0BaHNUS,

coboAaTh npaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIIEIOBAHUI B
paMKax ydeOHOro HSKCIEPUMEHTA, Y4EeOHO-HUCCIE0OBATEIbCKON W MPOEKTHOM
JEATENbHOCTU C UCIOJIb30BAHUEM HM3MEPUTEIbHBIX YCTPOUCTB U J1a0OPATOPHOIO
o0opynoBaHus;

pemiath pacuéTHbIE 3a7a4d C SBHO 3aJaHHOM (U3UYECKOW MOILIBIO,
UCIOJB3Ysl (PU3NYECKUE 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHAIN3a YCIOBUS 3a/1auu
BBIOMpaTh (PU3NUECKYI0 MOJIEb, BBIACHATh (PU3NUECKUE BEIUYUHBI U (POPMYIIBI,
HEO0OXOo/IMMbIe IJisl €€ pElIeHusl, MPOBOJUTh PACUYEThl U OLICHUBATH PEaTbHOCTH
MOJIY4YE€HHOT'0 3HaYeHUs (U3NUECKON BEIIMUUHBIL;

pelaTh Ka4eCTBEHHBIE 33/1aUd: BHICTPAUBATh JOTUYECKU HEPOTUBOPEUUBYIO
LETOYKY PACCYXKJICHHN ¢ OMOpod Ha HM3y4YEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
(dbu3ndecKkue SABICHNUS,

MCIIOJIH30BaTh MPHU PEIICHUH YU€OHBIX 33/1a4 COBPEMEHHBIE MHPOPMAITUOHHBIE
TEXHOJIOTUU ISl TOWCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALMU U MPEACTaBICHUS
y4eOHOM ¥ Hay4HO-MOMYJSIpHOM HHGOPMAIMU, TMOJIYUYEHHOM W3 Pa3IUYHBIX
HMCTOYHUKOB, KpUTUUYECKHU aHATU3UPOBATH MOJIy4aeMyto HH(GOPMAIIUIO;

OOBSICHATh TPUHLMIBL JEUCTBUST MAalIWH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh yCJIOBUS UX 0€30MAaCHOIO HUCMOJIb30BAHUS B MOBCEIHEBHOM
KU3HU;

MIPUBOJUTH MPUMEPHI BKJIaJla POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHWE MPOILIECCOB OKPYKAIOIIEITO0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUSA 110 (PU3UKE B MOBCEIHEBHOM KU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpPHU OOpaIllEHHH C TPUOOpPaMH U TEXHUYECKUMU



yCTpOMCTBaMH, AJisl COXPAHEHUS 370POBbSl U COOJIOICHUS HOPM 3KOJIOTHYECKOTO
MOBEAECHUS B OKPYKAIOIIEH Cpeae;

paboTaTh B Tpynmne C BHIIOJHEHUEM pA3IMYHBIX COIMATIBHBIX POJIEH,
IJIAaHUPOBaTh palbOTy TPYIIbl, pPaAlMOHAIBLHO paCHpeneisTh OO0S3aHHOCTU U
IJIAHUPOBATH ACSTEILHOCTh B HECTAHAAPTHBIX CUTYAIlUSX, aJI€KBATHO OLIEHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE pacCMaTPUBAEMOU MPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Konn4yectBo 4yacos DJIEKTPOHHbBIE
HanmeHoBaHMe pa3ie/ioB U TeM
Ne n/m Kontpoabnbie | Ilpakruueckue | (uuppoBbIe)
IporpamMmmal Bcero
paboThI paboThI o0pa3oBaTe/IbHbIE
pecypcsl
Paznen 1. PUBUKA U METO/IbIl HAYUYHOTI'O ITIO3HAHUS
1.1 ®u3uKa U METOAbl HAYYHOr'O TTO3HAHUS 2 bubmorexa HOK
' 1 ARLHAY https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kuniemariica > https://m.edsoo.ru/7f41bf72
bu6muoreka [JOK
22 Aunamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
. 1 1
23 3aKOHbBI COXPAHEHUSI B MEXAHUKE 6 hitps://m.cdsoo.ru/Tf41b72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHAA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 | bubnmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
. 1
32 OCHOBb TEPMOZHHAMHKH 10 https://m.edsoo.ru/7f41bf72
313 ArperaTHble COCTOSIHUS BEILIECTBA. 5 bubmumorexa [IOK
' @da30BbIe NEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24




Paznea 4. JIEKTPOJANHAMUKA

bu6mmoreka [JOK
41 DEKTPOCTATHIE 10 ! ! https://m.edsoo.ru/7f41bf72
ITocTosiHHBIN A1eKTpUYeCKuil TOK. TOKHU B bubnumorexa [IOK
4.2 12 1 1
pa3IMYHBIX cperax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 63 4 4
[MPOT'PAMME
11 KUIIACC
Kosnun4yectBo 4yacos DJIEKTPOHHBIE
HanmeHoBaHMe pa3ie/ioB U TeM
Ne n/m Kontposbnbie | IlpakTuueckue | (UHppPoOBHIE)
nporpamMmmal Bceero
paboThI padoThI o0pa3oBaTe/IbHbIE
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTHoe noje. IJ1eKTpOMarHuTHast bubnmoreka [JOK
1.1 11 1 3
WHIYKLIUS https://m.edsoo.ru/7f41c¢97¢
Hroro no paszneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4yecKue 1 3J€KTPOMarHuTHbIE 9 | bu6nuorexa [IOK
' KoseOaHus https://m.edsoo.ru/7f41c97c
29 MexaHudecKkue 1 31eKTPOMArHUTHbIE 5 1 bubnmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6nmoreka [JOK
2:3 Onriia 10 3 https://m.edsoo.ru/7f41¢97¢




Hroro no paszneny

24

Pasznen 3. OCHOBBI CIEIIUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

31 OcCHOBBI crielIUaIbHOU TEOPUH 4 1 bubnmoreka [JOK
’ OTHOCUTEJIBHOCTHU https://m.edsoo.ru/7f41c¢97¢
Hroro no pasneny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [IOK
4.1 DJ1eMEHTELI KBAHTOBOU OIITUKH 6 hitps-//m.cdsoo.ru/7f41c97c
bu6nunoreka [JOK
. 4
4.2 Crpocrue atoma https://m.edsoo.ru/7f41c97¢
bu6nunoreka [JOK
. A 5
4.3 TOMHOE SO https://m.edsoo.ru/7f41c97¢
Hroro no paszneny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DeMeHTHl aCTPOHOMHUU M aCTPOPHUIUKU 7 1 ngg;if;igﬁﬁfﬂcwc
Hroro no pasneny 7
Pa3gen 6. OBOBIIAIOILIEE IIOBTOPEHUE

6.1 O0o01maroiee MOBTOPEHNE 4 ngjﬁiﬁ:;;gﬁﬁﬂlcwc
Hroro no pasneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Kosnun4yectBo 4yacos DJIEKTPOHHbBIE

Ne Hdara

Tema ypoka Kontpoasnsie | IIpakTnueckue ungpoBbIe
n/n Bcero U3yYeHUs

padoTbI padoTbI o0pa3oBaTe/bHbIE
pecypcebl

®du3nKa — HayKa O MPUPOJIE. -

1 H 4 PHPOA ) 01.09. bubmuoreka [JOK

AYHHDIC METOAB TTOSHATHA 05.09. https://m.edsoo.ru/ff0c32e2
OKpY>KaroIlero Mupa
Pone 1 MecTo Gpu3uKu B

) (bopMHpPOBaHUN COBPEMEHHOU ) 01.09.- bubnuorexa [IOK
Hay4HOU KapTHUHBI MUDa, B 05.09. https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU ESTENBHOCTH JIFOIEHN
MexaHn4ecKkoe ABUKEHHUE.

3 OTHOCUTENHLHOCTh MEXaHUYCCKOIO ) 08.09.- bu6mmoreka [JOK
nerkenus. [lepemenienue, CKOpoCTb, 12.09. https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpsIMONIMHENHOE ) 08.09.- bubnuorexa [IOK
JIBUXKECHUE 12.09. https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE NIPSIMOJIMHEIHOE ) 15.09.- bubnuorexa [IOK
JBHKCHHUEC 19.09. https://m.edsoo.ru/ff0c372e¢

6 CBobOogHOE mazeHue. Y CKOpeHue 1 15.09.- bu6mmoreka [JOK
CBOOOHOTrO MaJICHUS 19.09. https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe n1BMXeHUE. -

p A . 22.09. bu6mmoreka [JOK

7 JIBr>keHME MaTepUAIbHOM TOYKH 1O 1 26.09.

OKPY>KHOCTH

https://m.edsoo.ru/ff0c3ada




Kunernueckas sHeprust

[IpuHIIUIT OTHOCUTENBHOCTH -
8 F:Hpmue;l. HuepuuanbHble CUCTEMBI 2226(())99 biommorexa HOK
o https://m.edsoo.ru/ff0c3be8
orcuera. Ilepssiii 3akoH HeroToHa
Macca Tena. Cuna. HpI/IHulziH 29.09.- BuGmiorexa LIOK

9 Cynepno3uiuu cuil. Bropoi 3akox 03.10 hitps://m.edsoo.ru/f0c3bes
HprotoHa 11 MatepuaibHOM TOUKU

10 Tpetwnii 3akon HproToHa st 2093'0196' bubnmoreka [JOK
MaTepHUAIbHBIX TOYEK : https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOTO Tsirotenus. Cuna .

11 TSKECTH. He}:I))Baﬁ KOCMMYECKast 0160 11% bubmorexa LIOK

Y https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyrocru. 3akoH I'yka. Bec 0160 11%' bubnmorexa [IOK
Tena Y https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdunment

13 Tpenus. Cuiia COnpOTUBIICHUS NTPU 1137' 11%' bubnmoreka [JOK
JBVKECHUM TENA B )KUIKOCTH WU Y https://m.edsoo.ru/ff0c3f76
rase
[ToctynarenbHOE U BpalmaTeabHOE

14 IBUKEHHE a0COTIOTHO TBEPAOTO 1137' 11%' bubmmoreka [JOK
tesa. MomeHT cuibl. [liedo cuibl. Y https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBeECHUs TBEPAOTrO Tella
NMnynsc MaTepuanibHOU TOYKH,

15 CUCTEMBbI MaTepUATIbHBIX TOYECK. 222 11%' bubnmoreka [JOK
Nmmynbe cuibl. 3aKOH COXpaHEHUs Y https://m.edsoo.ru/ff0c43d6
MMITyJIbca. PEaKTUBHOE IBUKEHUE
PaGoTta 1 MOIIHOCTH CHIIBL. 20.10-- bu6mmoreka [JOK

16 24.10.

https://m.edsoo.ru/ff0c4502




MaTepuanbHONW TOUKH. Teopema 00
N3MEHEHHU KMHETHYECKON SHECPTUn

17

IloTeHumanpHas SHEPTHUs.
IToTeHunanpHas 3HEpPIUs ynpyro
ne(OpMUPOBAHHON MPYKUHBI.
IloTenunanbpHas 3HEprus Tena
BOJIN3M IOBEPXHOCTHU 3eMIIU

05.11.-
07.11.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c461a

18

IToreHnmanbHbIC U
HENoTEeHUUaIbHbIE CUIIbL. CBS3b
palboThI HEMOTEHIIMATBHBIX CUJT C
U3MEHEHUEM MEXaHUYECKON SHEPTUn
CUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKON YHEPrUuu

05.11.-
07.11.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c¢

19

JlaGopatopnas pabora
«MccnenoBanue cBsi3u pabOTHI CHITBI
C U3MCHEHUEM MEXAaHUYECKON
SHEPTUU Teja Ha MpUMepe
PACTSKEHUS PE3UHOBOTO KIYTa»

10.11.-
14.11.

20

Konrponsnas pabora no Teme
«Kunemaruka. /lunamuka. 3aKOHBI
COXPAaHEHUS B MEXaHHUKE)

10.11.-
14.11.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOJIOKEHUS
MOJIEKYJIAPHO-KHHETUYECKOU
Teopuu. bpoyHOBCKOE ABUKEHUE.

Auddysus

17.11.-
21.11.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep IBUKEHHUS U
B3aUMOJICHCTBUS YaCTHUL] BELIECTBA.
Mogaenu cTpoeHus ra3oB, KUIKOCTEH
U TBEPBIX TEI

17.11.-
21.11.




Macca monekyi. KonnyectBo

24.11.-

23
BemiectBa. [locTositHHas ABoraapo 28.11.
TeruioBoe paBHOBecHe. Temneparypa 24.11.-

24 u e€ usMmepenue. Illkana remneparyp 28.11.
Lenbcus

)5 WUneanpusiii raz 8 MKT. OcHOoBHOE 01.12.- bubmmoreka [JOK
ypaBHenue MKT 05.12. https://m.edsoo.ru/ff0c4fde
AOcooTHas TeMIieparypa Kak Mepa

%6 CpeIHe KHHETUYECKON YHEPTUun 01.12.- bubmmoreka [JOK
JBHYKEHUS MOJIEKYJI. Y paBHEHHE 05.12. https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona

08.12.-

27 3axoH [lanbroHa. ["a30BbIe 3aKOHBI 12.12.
JlaGopatopHnas pabora

73 «UccnenoBaHue 3aBUCUMOCTH 08.12.-
MEXy apaMeTpaMH COCTOSHUS 12.12.
pa3peKEHHOT0 ra3a»

79 N3omnporneccel B uaeaqibHOM ra3e u 15.12.- bu6mmoreka [JOK
uX rpaduueckoe MpeacTaBICHIE 19.12. https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJUHAMHUYECKON CUCTEMBI U

30 cnocoObl e€ m3MeHeHus. KomnuecTBo 1159' 1122" bubmuoreka [JOK

TEIUIOTHI U paboTta. BHyTpeHHssa
SHEPIUs OJHOATOMHOI'O U€aIbHOTO
rasa

https://m.edsoo.ru/ff0c5952




22.12.-

31 bubnmoreka [JOK
Braer Tenionepesatiy 26.12. https://m.edsoo.ru/ff0c5¢36
VY neapHas TEIIOEMKOCTD BEIISCTBA.

1 KonuuecTBo TemioTel npu 22.12-- bubnuorexa [IOK
Teruionepenade. AnuadbaTHbIi 26.12. https://m.edsoo.ru/ff0c5¢c36
rpotiecc

13 IlepBblii 3aKOH TEPMOAMHAMUKH U 12.0L- bubmuorexa [IOK
€ro NPUMEHEHHE K U30IIpoLrieccaMm 16.01. https://m.edsoo.ru/ff0cSefc
HeobpaTumocTs po1ieccoB B 12.01.- Bu6 10K

. nOIMOTEeKA

34 npHpoze. BTopoi sakow 16.01. https://m.edsoo.ru/ff0c6230
TEPMOJMHAMHUKU " '

35 ITpunuun neitcreus u KITJL 19.01.- bubmumorexa [IOK
TETMJI0BOW MaIIUHBI 23.01. https://m.edsoo.ru/ff0c600a

19.01.-

36 Huxn Kapuo u ero KITJ{ 23.01.

37 DKOJIOTHYECKHE MPOOIeMbI 26.01.-

TCHIJIOOHCPI €TUKHU 30.01.
Obobmarouwmii ypox 26.01.- bubnmoreka [IOK

38 «Monexynspras ¢puszrka. OCHOBBI 30.01. hitps//m.cdsoo.ru/ff0c6938
TEPMOMHAMHUKI» " '
KonTponbaas pabota mo teme 02.02.- BuG 1IOK

nOIMOTEeKA

39 «Monexynspras ¢puszrka. OCHOBBI 06.02. hitps-//m.cdsoo.ru/ff0c6as0
TEPMOMHAMHUKI» " '

40 [TapooOpazoBaHue U KOHICHCAIHS. 02.02.- bubnuorexa [IOK

06.02.

Hcnapenue u kunenue

https://m.edsoo.ru/ff0c63b6




AOCOIIOTHAS M OTHOCHUTEIBHAS 9.02.- Bu6 1IOK
41 BJIAJKHOCTH BO3/1yxa. HachleHHbIN 13.02. htlfsz'I/P/I:r)lT:;(sio W/ 0c64dS
ap //m. :
TBépnoe teno. Kpucrannuueckue u
amop¢HbIe Tena. AHU3OTPOIHS 9.02.- Bu6 110K
. nonrorTexa
42 CBOMCTB KpucTayioB. Kuakue 13.02. https:/m.eds0o.ru/f0c6 50
kpuctayasl. CoBpeMEHHbIE T '
MaTepuabl
[1naBneHue u KpucTamIU3aus. 16.02.-
. . B K
43 VY nenwHas TEIIOTA TIaBJICHUS. 20.02. h;fg;ﬁf;iilrou HR0C6TOR
CyOnumarus o '
16.02.- bubarorexa [JOK
44 YpaBHEHHE TEIUIOBOTO OanaHca 20.02. hitps://m.cdsoo.rw/f0c6820
DneKkTpu3alus Tei. DIEKTPUUECKUI 24.02.- Bu6 LIOK
nonrorTexa
45 3apsA. JBa BUIa dIEKTPUUECKUX 27.02. https://m.edsoo.ru/f0c6bec
3apsi0B o '
[IpoBOAHMKH, AUITEKTPUKH U 24.02.- BuGmorexa OK
46 HOTYIPOBO/IHUIH. 3aKOH 27.02. https://m.edsoo.ru/ff0c6bce
COXpaHEHUs ANEKTPUIECKOTO 3apsiaa o '
B3aumopeiictBue 3apsioB. 3aKoH 02.03.-
47 Kynona. TouyeuHblil anekTpruuecKuit 06.03. 5;16H/I;IOT6(11(3. HO/I;O Geed
s://m.edsoo.ru/ff0c6ee
3apsin b
Hanpssk€HHOCTB JIEKTPUYECKOro
02.03.-
nosist. [lpuHnun cynepnosunuu bubnuorexa [IOK
48 06.03.

AJIEKTPUYECKUX MoneH. JInnnn
HaIpPsHKEHHOCTU

https://m.edsoo.ru/ff0c6df2




PaboTa cuit 3eKTpoCcTaTuYecKoro

10.03.-

bu6mmoreka [JOK
49 nosist. [lorennman. PasHocts 13.03. https:/m.edsoo.ru/F0c6£00
IIOTEHILIMAJIOB
[TpoBOTHUKY U JUAIEKTPUKHU B 10.03.- Bu6miorexa IOK
50 ANEKTPOCTATUYECKOM II0JIE. 13.03. https://m.edsoo.ru/ff0c7018
JsnexTpuueckasi IpOHULIAEMOCTb
. 16.03.- bubGmmoreka IIOK
51 OnexrpoémkocTs. Konnencarop 20.03. hitps-//m.cdsoo.ru/ff0c7126
ONEeKTPOEMKOCTB IIIOCKOTO 16.03.- Bu6miorexa I[OK
52 KOHJICHCATOpa. JHEprHA 20.03. https://m.edsoo.ru/ff0c72¢0
3apsHKEHHOI0 KOHAEHCAaTopa
53 JlaGopatopHnas pabora "H3mepenue 1 22 37 (2)?; "
ANEKTPOEMKOCTH KOHeHcaTopa" e
IIpuHUUI NENCTBUSA U IPUMEHEHHE
KOHJIEHCATOPOB, KOMTUPOBAJILHOTO 23.03.-
54 amnmapara, CTpyMHOro IIpUHTEpa. 27.03.
DnexTpocTaTHUecKas 3aluTa.
3a3emiIeHHE AIIEKTPONPUOOPOB
DNEKTPUUECKUI TOK, YCIIOBUS €TI0
cywecTBoBanus. [10cTOSHHBIN TOK. 06.04 .-
55 Cuna toka. Hanpsixenue. 10.04.
Comporusnenune. 3akoH OMa jist
ydacTKa Ienu
ITocnenoBarenpHOE, NApaIIEIBHOE, 06.04.- BuGmiorexa LIOK
56 CMEILIAHHOE COCIMHEHNE 0.5 10.04.

npoBoIHUKOB. JIabopaTopHas paboTa

https://m.edsoo.ru/ff0c7410




«/3yueHne cMenaHHoro
COEIUHEHHUS PE3UCTOPOBY»

57 PaboTta 1 MOITHOCTH AIIEKTPUIECKOTO 13.04.- bubnmoreka [JOK
ToKa. 3akoH Jlxxoyns-Jlenua 17.04. https://m.edsoo.ru/ff0c7838
3akon OMa 1st MOJTHOM (3aMKHYTO)
anexkTpudeckoi nenu. Koporkoe -
P P 13.04. bubmuoreka [JOK
58 3aMbikaHue. JJaboparopHas pabora 0.5 17.04
o https://m.edsoo.ru/ff0c7ae0
«3mepenune D/1C ucTouHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS
PesepBHblii ypok. KonTponbHas
59 pabota o Teme "DneKTpoArHAMHKA" 20.04.- bubnuorexa [IOK
/ Beepoccuiickast mpoBepovHas 24.04. https://m.edsoo.ru/ff0c8c56
pabora
O6o0uaromuit ypok 3
P 20.04. bubmuoreka [JOK
60 «DNEeKTpOoANHAMHKAY / 24.04
N o https://m.edsoo.ru/ff0c88be
Bcepoccuiickas mpoBepoudHasi pabota
DNEeKTpOHHAs IPOBOIUMOCTb
61 TBEPABIX METANIOB. 3aBUCUMOCTD 27.04.-
COMPOTHUBJIEHUSI METAJUIOB OT 30.04.
temreparypbl. CBEpXIIPOBOJIUMOCTh
6 DNEeKTPUUECKU TOK B BAKyyMe. 27.04.-
CBoiicTBa 2JIEKTPOHHBIX MTyYKOB 30.04.
[TomrynpoBOIHUKH, UX COOCTBEHHAS
04.05.-
Y IPUMECHAs TPOBOIUMOCTb. : bubnmoreka [JOK
63 08.05.

CaoiicTBa p—n-nepexoja.
[TomynpoBOIHUKOBBIE TPUOOPHI

https://m.edsoo.ru/ff0c84ae




DNEKTpUUYECKUI TOK B paCTBOpPax U

64 pacmiaBax 3J€KTPOJIUTOB. ) %A;%SS' bubnmorexa [IOK
DNEeKTpOoNUTHYECKas! AUCCOLIUALIMSL. e https://m.edsoo.ru/ff0c82ba
OnexTponus
DNEeKTPUYECKU TOK B rasax.

65 CamoCTOsITeNTbHBIN U ) 1125 (2)55' bubmuoreka [JOK
HECAMOCTOSITEIbHBIN pa3psl. e https://m.edsoo.ru/ff0c84ae
Monnus. [Iazma
DneKkTpuueckue npudopsl U

66 YCTPOUCTBA U UX MPAKTUYECKOE ) 1125 (2)55' bubnmoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKH e https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
Konrponsnas pabora no Teme

67 «Qnekrpocraruka. [TocrosHHBIN 1 1286(2)55- bubnuorexa [IOK
JJEKTpUYeCcKuil TOK. Toku B e https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cperax»

68 PesepBHbIit ypok. O600mIaromuii ) 1286(2)55- bubnmoreka [JOK
ypok no TeMam 10 kinacca e https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

Kosaun4yectBo 4yacos DJIEKTPOHHBIE
Ne Hdara
Tema ypoka KonTtpoasnbie | IIpakTnueckue uugpoBbIe
n/n Bcero U3yYeHHs
padoTbI padoTbI o0pa3oBaTe/bHbIE
pecypcebl
[TocTostHHBIE MATHUTHI U UX

1 B3auMOJercTBHE. MarHUTHOE IIOJIE. 1 01.09.- bu6mmoreka [JOK
BekTop MarHuTHON MHAYKIUH. 05.09. https://m.edsoo.ru/ff0c9778
JIMHUM MarHUTHOW MHAYKUUU
MarsuTtHOE 110JI€ IIPOBOJHUKA C

01.09.-

) ToKOM. OnbIT DpcTeaa. 1 bubnmoreka [JOK
B3anmoaeicTere npoBOJHUKOB C 05.09. https://m.edsoo.ru/ff0c98fe
TOKOM
Jlaboparopnas pabota «3ydeHne -

pATOPHaR p Y 08.09. bubmuoreka [JOK
3 MAarHUTHOTO TTOJISI KaTYILIKH C 1 1 12.09
o https://m.edsoo.ru/ff0c98fe
TOKOM»
JleficTBHEe MarHUTHOT'O MOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuiia Amriepa.

4 JlaGopatopHnas pabora 1 | 08.09.- bubnumorexa [IOK
«Uccnenosanue nerucTBUS 12.09. https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JleficTBHEe MarHUTHOT'O MOJIS Ha

5 JBUKYLIYIOCS 3apsKEHHYIO 1 15.09.- bubnuorexa [IOK
gactuiy. Cuna Jlopenma. Pabora 19.09. https://m.edsoo.ru/ff0c9df4
cuisl JIopenua
DneKTpoMarHuTHasi UHAYKIUSI. 15.09.-

6 1 19.09.

IToToK BeKTOpa MarHUTHOU




uHaykuuu. O/1C nnaykuuu. 3aKoH
ANEKTPOMAarHUTHOW MHAYKIIMH
Dapanes

JlaGopatopHnast pabora

22.09.-

bu6muoreka [JOK
/ «HccaepoBanie ABICHNS 26.09. https://m.edsoo.ru/ff0cal50
AJIEKTPOMATHUTHON UHAYKIIUN
NunykTuBHOCTS. SIBIEHUE
camounaykiuu. IJ1C 22.09.- Bu6miorexa JOK
8 CAMOMHILYKIHH. JHEprus 26.09. https://m.edsoo.ru/ff0ca600
MAarHUTHOTO TOJIS KaTYIIKH C TOKOM.
DNEeKTPOMArHuTHOE MOoJIe
TexHuueckue yCTpoONUCTBA U UX
MIPUMEHEHHUE: MIOCTOSTHHBIE MarHUTHI,
9 DIEKTPOMArHUTHI, 29.09.-
3JIEKTPOJIBUTATENb, YCKOPUTENHU 03.10
3JI€eMEHTaPHBIX YACTHII,
WHIYKIHUOHHAs MeYb
O6o06matromuit ypok « MaraHutHoe 29.09.- Eub 1OK
HOINOTEKA
10 nojae. DIEeKTPOMarHuTHas
p 03.10 https://m.edsoo.ru/ff0cab82
WHITYKIIHSD
KonTponbHas pabota mo Teme 06.10.- BuG 110K
HOINOTEKA
11 «Mar"uTHoe 1oJie. 10.10. .
https://m.edsoo.ru/ff0cad58
DneKTpoOMarHuTHasi MHAYKIUS
CB00OIHBIE MEXaHUYECKHUE
konebanus. ['apmMoHndeckue 06.10.-
U Bubnmoreka IIOK
12 KoneOaHus. YpaBHEHUE 10.10. H

rapMOHUYECKUX KOJIeOaHHH.
IIpeBpanienue 3Hepruu

https://m.edsoo.ru/ff0caf06




JlaGopatopHnast pabora

«HccnenoBanue 3aBUCUMOCTH 13.10.-
13 MepHroa MaJbIX KoJIeOaHuit rpy3a Ha 17.10.
HUTHU OT JJIMHBI HUTH U MacChl
rpy3a»
KonebarenbpHbIN KOHTYD.
CB0OOIHBIE AIIEKTPOMArHUTHbIC
14 KOJicOaHUs B UJICaTbHOM 1137' 11(2)" bubmuoreka [JOK
Kose0aTeIbHOM KOHTYpE. AHATOTHS Y https://m.edsoo.ru/ff0cb820
MEXy MEXaHUYECKUMU U
ANEKTPOMATrHUTHBIMH KOJIEOaHUSIMU
®opmyna Tomcona. 3akoH -
15 coxl;azeHnﬂ SHEPTHUH B UJI€ATILHOM 22(31 11% Bubmmorexa LIOK
e https://m.edsoo.ru/ff0cb9c4
Kose0aTeTbHOM KOHTYpE
[IpencraBnenue o 3aTyxarumx
KoseOaHusx. BeIHyKIeHHBIC -
16 MEXaHUYECKHE KOJZGGaHI/ISI. 22(31 11% bubmmorexa [IOK
e https://m.edsoo.ru/ff0cbb86
Pesonanc. BeinykneHHbIE
ANIEKTPOMArHUTHBIC KOneOaHus
Ilepemennsblil Tok. CHHYCOUJAIBHBIN
MEpEMEHHBIN TOK. MOIIHOCTD -
17 HCIIZGMCHHOFO TOKa. AMIUTUTYAHOE U %57 1111' bubmmorexa [IOK
N B https://m.edsoo.ru/ff0cbd34
JEHCTBYIOIEE 3HAUEHUE CUITBI TOKA
U HaIpSKEHUS
Tpaucdopmarop. [IpousBoactso, 05.11.-
18 nepenavya u norpedieHue 07.11.

JIIEKTPUYECKON SJHEPTUU




YCTpOUCTBO U MIPAKTUYECKOE

10.11.-

19 IIPUMEHEHHE IEKTPUIECKOTO 411 bubnuorexa [IOK
3BOHKA, F'eHepaTopa EPEMEHHOI0 T https://m.edsoo.ru/ff0cc324
TOKA, IUHUH JIIEKTpoIepesad
DKOJIOrM4eCKHE PUCKU IIPU
IIPOU3BOJICTBE JIEKTPOIHEPTUH. 10.11.-
20 Kynbprypa ucnonszoBanus 14.11.
AJIEKTPO3HEPIUH B ITOBCEAHEBHOMN
KU3HU
MexaHnuecKkue BOJIHBI, yCIOBUS
acupocrtpanenus. [lepuon. -
21 I():KOpPOCTBppaCHpOCTpaieHI/ISI u 1271 1111' Bubmmorexa LIOK
o https://m.edsoo.ru/ff0cca54
JuiHa BoJiHbL. [lonepeunsie u
IIPOJOJIbHBIE BOJIHBI
) 3Byk. CKOpocCTh 3ByKa. [ poMKOCTh 1271 1111" bubnuorexa [IOK
3ByKa. Bricora ToHa. TemOp 3Byka T https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHBIE BOJIHBI, UX -
23 CBoﬁcha u ckopocTs. [lkana 2248 1111' Bubmmorexa LIOK
T https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMAarHUTHBIX BOJH
ITpuHIMIIBI paguOCBsI3U U 24.11.-
24 TeneBuieHus. Passurue cpencrs 28.11.
cBs3u. Paguonokamust
)5 Konrponsnas padora «Konebanus u %15 1122" bubmumorexa [IOK
BOJIHBD) e https://m.edsoo.ru/ff0cc618
v . 01.12.-
%6 PSAMOJIMHENHOE pacpOCTPaHEHHE 0515 bubnumorexa [IOK

CBETa B OJJHOPOJHOM CpeeE.

https://m.edsoo.ru/ff0cd350




ToudeuHbIil UICTOYHUK cBeTa. JIyd

cBETa
OTpakenue cBeTa. 3aKOHBI -
P 08.12. bubmuoreka [JOK
27 oTpaxkeHus csera. Iloctpoenue 12.12
o e https://m.edsoo.ru/ff0cd4e0
n300pakeHHI B TUIOCKOM 3€pKalie
IIpenomienue ceera. [lonHoe
)% BHYTpPEHHEE OTPaKEHUE. 08.12.- bubnuorexa [IOK
[IpenenpHbIi yroi MoJIHOTrO 12.12. https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAXKCHHUS
29 JlaGopatopnas pabora «M3mepeHune 15.12.- bubnumorexa [IOK
IoxasareJis IIPEeJIOMIIEHUS CTEKIIA» 19.12. https://m.edsoo.ru/ff0cd67a
Jlunssl. [Toctpoenue n3obpaxxeHuii B -
P N P 15.12. bubmuoreka [JOK
30 auH3e. PopMyIia TOHKOM JTHH3BI. 19.12
e https://m.edsoo.ru/ff0cddle
VYBenuueHue JIuH3bI
JlaboparopHast paboTa 22.12.-
31 «HMccnenoBanue CBOWCTB 26.12.
M300paXEHUH B THH3AX)
Hucnepcus cBera. CnoxxHbIN COCTaB
1 6enoro csera. Ler. JlaboparopHas 22.12-
pabora «Habmonenue nucnepcun 26.12.
CBETa»
13 Wutepdepennus cera. Audpaxims 12.0L- bubmumorexa [IOK
cBeta. [ludpaknmonnas pemeéTrka 16.01. https://m.edsoo.ru/ff0ced22
ITonepeyHOCTh CBETOBBIX BOJIH. 12.01.- bubmumorexa [IOK
34 16.01.

[Tonspusanus ceera

https://m.edsoo.ru/ff0cf02e




OnTuyeckue MpuOOPHI M YCTPOHCTBA 19.01.-
35 U YCJIOBUS MX 0€30IacHOro 23.01.
MIPUMEHEHUS
['panu1ibl TPUMEHUMOCTH
36 KJIaCCHYCCKON MEXaHUKHU. 1293'%11" bu6mmoreka [JOK
ITocTynatel cienuanbHOU TEOPUU Vo https://m.edsoo.ru/ff0cf862
OTHOCUTEIBLHOCTH
OTHOCUTENBHOCTD -
37 OJIHOBPEMEHHOCTH. 3aMelJICHUE 23,%%11. bubmorexa LIOK
v https://m.edsoo.ru/ff0cfa42
BPEMEHHU U COKpAIICHUE JJTUHBI
DHeprus U UMITYJIbC
38 peNATUBUCTCKON YacTullpl. CBs3b 23%%11" bubmumorexa [IOK
MACCBI C SHEPTUEN U UMITYJIbCOM. v https://m.edsoo.ru/ff0cfc68
DHeprusi NoKos
KonTponbaas pabota «OnrTuka. -
39 OCHOI;LI cneul/II)aJILHoﬁ TEOpuun %26(())22 Bubmmorexa LIOK
e https://m.edsoo.ru/ff0ct610
OTHOCUTEIILHOCTHU
40 ®otounbl. opmyna [1nanka. (2)26(2)22- bubnmoreka [JOK
DHeprus U UMIyJIbC POTOHA e https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIIEIOBAHUE -
41 (bOT(F))B(l)(beKTa. OmnbiTer A. T 193032 bubmorexa LIOK
e https://m.edsoo.ru/ff0ctfc4
CroneroBa
3akoHbl pororddexra. YpaBHeHUE -
42 QﬁHmTegl)Ha ,Z[JI(I:Iq)(bOTOB(b(geKTa. 193032 bubmorexa LIOK
e https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gortosddexra
Hapnenue ceeta. OnbIThI H; H. 16.02.- BuGmorexa LOK
43 Jlebenera. Xumuueckoe AericTBHE 20.02.

CBCTa

https://m.edsoo.ru/ff0d04a6




TexHuueckue yCcTpoucTBa u

MPaKTUYECKOE IPUMEHEHHUE: 16.02.-

44 20.02.
¢dboToreMeHT, POTONATUHK,
CONTHEYHas OaTapesi, CBETOUOT

45 Pemrenue 3amay mo reMe «IJI€MEHTEI 24.02.- bu6mmoreka [JOK
KBaHTOBOU ONITHUKW 27.02. https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmbITHI 24.02.- Bu6 1OK

noIMoTEKA

46 Pesepgopaa 1o paccesintio o- 27.02. https://m.edsoo.ru/ff0d091a
yacruil. [I1aneTapHas Mojesb aromMa 0 '

47 [Toctynater bopa e bubmorexa HOK

4 P 06.03. https://m.edsoo.ru/ff0dOafa
W3nyuenue u nornomieHue GoToOHOB

43 IIPU [IEPEXO/I€ ATOMA C OJTHOTO 02.03.- bubmumorexa [IOK
YPOBHS SHEPTUH Ha APYroil. Buibl 06.03. https://m.edsoo.ru/ff0dOafa
CHEKTPOB
BonHoBBIE cBOMICTBA YacTUIl. BOJIHEI

49 ne bpoitna. Kopryckynsipao- 10.03.- bubnmoreka [JOK
BOJIHOBOM Jyanu3Mm. CIIOHTaHHOE U 13.03. https://m.edsoo.ru/ff0d0Oca8
BBIHYK/ICHHOE U3JTy4YCHHE
OTKpbITHE paIUOAKTUBHOCTH.

50 OmnbiThl Pe3epdopaa mo 10.03.- bubmmoreka [IOK
OIIPEAEIIEHNIO COCTaBa 13.03. https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOIO U3ITyUYEHUS
CgoiicTBa anb(da-, 6era-, ramma-
u3ily4eHus. BiausHue 16.03.-

51 20.03.

PagUOAKTUBHOCTU Ha KUBBIC
OpraHu3Mbl




OTKpBbITHE IPOTOHA U HEUTPOHA.

5 W3oromsl. Anbda-pacma. 16.03.- bubnmoreka LIOK
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa- 20.03. https://m.edsoo.ru/ff0d1162
pacnazn. ['aMma-nsirydeHue
DHeprusi CBSA3U HYKJIOHOB B si/Ipe.

SnepHble peaknuu. S aepHBIN -
P P P 23.03. bubmuoreka [JOK

53 peaktop. [IpobnemMbl, EpPCIEKTHBHI, 27.03

. D https://m.edsoo.ru/ff0d1356
9KOJIOTUYECKUE ACTIEKTHI SIEPHOI
SHEPTEeTUKHU
OnemeHTapHble YacTULIbl. OTKpBITHE
Mo3uTpoHa. MeToIbl HAOMIOACHUS U
ErUCTpPALUU SJIEMEHTAPHBIX -
P P . P 23.03. bubmuoreka [JOK
54 yactull. Kpyrislii cron 27.03
e https://m.edsoo.ru/ff0d0e38
«DyHIaMEHTAJIbHbBIE
B3aUMOJIEUCTBUS. ENUHCTBO
(bU3HYECKON KapTUHBI MUPay
Dtarnbl pa3BUTUS ACTPOHOMHUH.
IIpukiiagHoe ¥ MUPOBO33PEHUECKOE

55 3HAYEHHE acTPOHOMHU. Buj 06.04.-
3Bé3aHOTO HeOa. Co3Be3ausl, spKue 10.04.
3BE3/1bI, IJIAHETHI, UX BUJIUMOE
nekenue. CoaHeuHas cuctema
Comnnne. CoiHeYHast aKTUBHOCTb. 06.04.-

56 " N 10.04.

cTouHUK 3Heprun CoHIa U 3BE3]]
3BE3/1bI, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3/bI I1aBHON 13.04.-
57 17.04.

MOCJIEA0BATEIbHOCTH. BHyTpeHHEE
cTpoeHue 3B€31. COBpEMEHHBIE




MPEACTABICHUS O MPOUCXOKICHUU U
ssosrorini CoJtHIIa U 3BE3

Muneunsiii IIyTe — Hama ['anakTuka.

58 [Tonoxenue u neuxenue ConHIa B 1137'(2;:'
lanaktuke. ['anakruku. Y€pHbie o
JBIPBI B SIPAX TaJaKTUK
Bcenennas. Pazberanue rajgakTuk.
Teopust bosbioro B3psiBa. 20.04.-
> PennkroBoe n3zn 24.04.
yueHHe.
MeraranakTuka
Hepermennsie npodiaembl 20.04.-
0 act 24.04.
pOHOMHUU
61 KonrpomnsHas pabora «DneMeHTHI 2370(2)1'
aACTPOHOMHUU M aCTPOPHUIUKI s
Oo6o6matomuit ypok. Pois ¢usuku u
aCTPOHOMMHU B SKOHOMHYECKOH, 27.04.-
62 TEXHOJIOTMYECKOM, COLMaIbHON 1 30.04.
ATHYECKOU cdepax AesITeTbHOCTH
YeJI0BeKa
O6o6maromuii ypok. Pois u Mmecto
63 ($U3MKK ¥ aCTPOHOMUH B (2)48(2)55 i
COBPEMEHHOM HAYYHOU KapTUHE e
Mupa
O6o6maromuit ypok. Ponb
¢dusnueckoii Teopun B 04.05.-
64 08.05.

(OpMUPOBAHUY MPECTABICHHIA O
¢bu3nveckoil KapTUHE MUpa




O6o06matomuii ypok. Mecto

¢u3nUecKoil KapTHHBI MHUpPa B 12.05.-
65 o01IeM psiy COBPEMEHHBIX 1 15.05.
€CTECTBEHHO-HAYUYHBIX
MPEJCTABICHUI O IPUPOJIE
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

10 KVIACC

Kon
NMpoBepPsieMOro
pe3yJjabTarTa

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHUS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus

10.1

JleMOHCTpHpOBaTh Ha TpHUMEpaXx poidb H MecTo (u3uku B
(GhopMUPOBaHUH COBPEMEHHON HAyYHOW KapTUHBI MHPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUIA, B IPAKTUYECKOUN AEATEIIBHOCTH

Jmonen

10.2

Y4uTHIBaTh TPAHHILIBI TPUMEHEHUS U3yUEHHBIX (PU3MUECKUX MOJICIICH:
MaTepualibHasl TOYKa, WHEPLUHUAIbHAS CHCTeMa OTcuéra, abCOJIIOTHO
TBEPAOE TEJO0, UCATBHBIN I'a3; MOJAEIU CTPOCHUS Ia30B, )KUIAKOCTEH U
TBEPIBIX TeJ, TOYCUHBIA JJIEKTPUUECKUHN 3aps] — IIPU PELICHUU

buznUeCcKuX 3a/1a4

10.3

Pacno3naBath (u3nueckue siBneHus (Mpouecchl) U OOBSCHATH UX Ha
OCHOBE 3aKOHOB MEXAHUKHU, MOJEKYJISIPHO-KMHETUYECKOU TEOopUu
CTPOCHUSI BEHIECTBA M JJIEKTPOAUHAMHKU: pPABHOMEpPHOE U
PaBHOYCKOPEHHOE MPSMOJIUHEHHOE ABUKEHUE, CBOOOTHOE MaJICHUE
TeJ, ABUXKEHHE IO OKPY>XKHOCTH, MHEPIUS, B3aUMOJCHUCTBHUE TEI;
muddy3usi, OpPOyHOBCKOE [BIIKCHHE, CTPOCHUE JKHIKOCTeH U
TBEPABIX TN, U3MEHEHHe o0béMa Tel TMpU HArpeBaHHUH
(oxJaxxJaeHruu), TEIJIOBOE pPAaBHOBECHUE, HCIApeHUe, KOHJCHCalus,
MJABJICHUE, KpHUCTAUIM3alUsl, KHUIEHUE, BJIAXHOCTh BO31yXa,
MOBBIIICHUE JABJIEHHS Tra3a IpPU €ro HarpeBaHUU B 3aKPbITOM
cocyle, CBs3b MEXJIYy I[apaMeTpaMu COCTOSIHUS Ta3a B

nu3orponeccax; 3JICKTpu3anus T, B38.PIMOII€I>1CTBHG 3apaa0B

10.4

OnuchiBaTh MEXaHUYECKOE JBI)KEHHE, HCHONb3ysd (U3NUYECKUe
BEJIMYUHBI: KOOPAMUHATA, IIyTh, [IEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CWIA, MMIYJbC Tela, KHHETUYECKas DHEprus,
MOTEHIMAJbHAs JHEPIus, MEeXaHWdeckas pabora, MeXaHUYecKas
MOIITHOCTh; TNPH OMHCAHUHM MPABHIBHO TPAKTOBATh (U3NUECKUN
CMBICJI HUCHOJb3YEMBIX BEJIWYMH, UX OOO3HAUCHHS M EIHHHULIBL,
HaXOAUTh (OPMYJIBI, CBSI3BIBAIOIINE TAHHYIO (DU3UYECKYIO BETHUNHY

C ApYyTuMHU BCINYNHAMU

10.5

OnuceIBaTh HN3YYCHHBIC TCIIJIOBBIC CBOMCTBA TE€I M TEIJIOBBIC

SABJICHUA, HUCIIOJIB3Yd (1)I/I3I/ILIGCKI/I€ BCIWYMUHBI: OAaBJICHHUC TIasa,




TeMIEepaTypa, CpedHsAs KHUHETHUYECKas DHEPIUs XaoTUYECKOro
JIBIJKCHUS MOJIEKYJI, CPEIHEKBAJApPATHUYHAs CKOPOCTb MOJIEKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHs OSHeprus, pabora rasa,
KO3 (UIIUEHT TOJE3HOr0 JEWUCTBUS TEIUIOBOTO MABHUTATENs; MpHU
ONHMCAaHUU  TPABWIBHO  TPAKTOBaTh  (U3MUYECKUHA  CMBICI
UCIIOJIb3YEMBIX BEJIMYUH, UX 0003HAUCHHUS U EIUHHIIBI, HAXOAUTH
(GbopMyIbl, CBA3BIBAIOIIME MJAHHYIO (U3UYECKYIO0 BEJIUYUHY C

APYriMU BCIIMYHUHAM

10.6

OnuchiBaTh M3YYEHHBIE JJIEKTPUUYECKUE CBOMCTBA BEIIECTBA W
ANEKTpUYECKUE SBICHUS (TPOIECCHI), HCIONB3YsS (PUINIECKUE
BEJIMYUHBI:  DBJIEKTPUYECKUU  3apsil,  DJICKTPUUYECKOE  MOJeE,
HaMpsHKEHHOCTh TOJIS, MOTEHIHMAN, PAa3HOCTh MOTEHIMAJIOB; MpPHU
OMMMCAaHWW  TPABWIBHO  TPAKTOBaTh  (PU3MYECKHWA  CMBICT
UCIIONIb3YEMBIX BEJIMYMH, UX O0O3HAUCHUS W EIAWHMUIIBI; YKa3bIBaTh
(hopMyIIBI, CBSA3BIBAIOIINE TAHHYIO (U3UUYECKYIO BETUYHHY C IPYTUMHU

BEIn4YnHaMu

10.7

aHAJTM3UPOBaTh (PU3MUECKUE TIPOLECCHl W SBJICHUS, HCIONb3Ys
¢u3nveckre 3aKOHbI U MPUHIIMIIBI: 3aKOH BCEMUPHOTO TATOTEHHMS, I,
IT n I1I 3axonBl HBIOTOHA, 3aKOH COXPAHEHUSI MEXaHUYECKOU SHEPIUH,
3aKOH COXPaHEHHUs UMITYJIbCA, IPUHLINII CYTIEPIIO3ULIMY CUJL, IPUHLIUI
PaBHOIIPaBUs MHEPLUMAIBHBIX CHUCTEM OTCYETA; MOJEKYJISPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, Fa30BbIC 3AKOHBI, CBA3b
CpPEIHEW KMHETUYECKOW DHEPIHMH TEIUIOBOIO JBUXKCHHUS MOJIEKYJ C
aOCOJIIOTHON TeMIIepaTypoid, MEPBBIA 3aKOH TEPMOJAWHAMUKH; 3aKOH
COXPAaHEHHUs D3JIEKTPUYECKOro 3apsijaa, 3akoH Kysona; mpu 3Tom
pa3nuyaTh CIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €r0 MaTeMaTHUECKOe

BBIpQ)KEHHUE U yCIOBHUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIE MPUHIUIMBI JACUCTBUS MAIINH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pas3nuyarh YyCIOBHA HX 0€30MacHOro

HUCIIOJBb30BaHUsA B HOBCC,Z[HCBHOI\/'I KHU3HHU

10.9

BBIMONMHATE SKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3MUYECKUX SBICHUN
U TIPOLIECCOB C UCIOIB30BAHUEM TNPSAMBIX U KOCBEHHBIX M3MEPEHHIA;
pu 3ToM (HOpMYITHPOBATh MPOOIEMy (3a7a4dy) U TUIIOTE3y Y4eOHOTro
HKCIEpUMEHTa,  coOMpaTh  YCTAaHOBKY M3  MPEIJIOKEHHOTO

000pyI0BaHUs, TPOBOAUTH OIBIT M (HOPMYITUPOBATH BHIBOIBI

10.10

OcymiecTBIATh TpsSMbIE U KOCBEHHBIE HM3MEpPEHHsS (HU3MYECKHUX
BEJIMYMH; TP 3TOM BBIOMpATh ONTHMAJBHBIN CIOCOO0 M3MEpEHUs U

HUCIIOJB30BaTh N3BCCTHBIC MCTOAbI OICHKN HOI‘pCHlHOCTGfI I/I3MepeHI/If/'I




10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (DU3HMUECKUMU BETUYMHAMU C
UCIIOJIb30BaHUEM TPSMBIX W3MEPEHHIA; MPH ITOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHpPOBATh pPE3yJIbTaThl IMOJYYCHHON 3aBHUCHMOCTHU
(bU3MYECKUX BETUYHH B BUIC TaOIUI] U TPaUKOB, 1€71aTh BEIBOJIBI 1O

pe3yjibTaTaM UCCICAOBAHUA

10.12

CoOmronate mpaBwia 0€30MacHOrO TpyAa TMpPH  MPOBEICHUU
UCCIICZIOBAaHUM B paMKax y4eOHOTO OKCIEpUMEHTa, Yy4ueOHO-
MCCIIEIOBATENILCKOW M MPOEKTHOM JESITEIBHOCTH C MCIIOJIB30BaHHEM

M3MEPUTENBHBIX YCTPOMCTB U 1TaOOpaTOPHOTO 000PYI0BAHUS

10.13

Pemrate pacuéTHble 3a7auu ¢ SBHO 33JaHHOHN (hU3NYECKON MOJIENbIO,
UCTIONB3Yys (hU3MYECKHe 3aKOHBI M MPHUHLUIBI;, HA OCHOBE aHAJIN3a
yCIOBHUSA 3a/Jaud  BBIOMpaTh (PU3UUECKYI0 MOJENb, BBIIEIAThH
¢usnueckre BeIMYMHBI U POPMYIIbI, HEOOXOAUMBIE [T €€ PeLIeHHUs,
NPOBOJIUTH pacuéTbl M OICHHWBAaTh PEAIBbHOCTh TOJIYYEHHOTO

3Ha4YeHUs1 PU3NUECKOI BETUUNHBI

10.14

Pemate  kauecTBEeHHbIE  3aJa4M:  BBICTPauBaThb  JIOTUYECKHU
HENPOTUBOPEUUBYIO LIETIOUKY PACCYKICHUM C ONOPOM HA U3yUYEHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (I)I/I?;I/I‘-IGCKI/IC SABJICHUA

10.15

Hcnonb3oBaTh MpHU  pelIeHHMH Y4YEeOHBIX 3a7a4 COBPEMEHHBIC
MH(POPMALIMOHHbIE TEXHOJOTHMHM JJS IOHMCKA, CTPYKTYpUPOBAHHUS,
MHTEpIpeTalui M TMPeJICTaBICHUs Yy4eOHOH M HayYHO-TIOMYJISIpHON
uHpOpPMaLKH, TOTYYSHHON U3 Pa3InYHbIX UCTOYHUKOB; KPUTHUYECKU

aHAJM3UPOBATh MOTyYaeMylo HH(POpMAIUIO

10.16

[TpuBOANUTH MpUMEPHI BKJIAJa POCCHUUCKUX U 3apyOC)KHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB OKPYIKAIOIIETO

MHpa, B pasBUTUC TCXHUKU U TEXHOJIOT U

10.17

Mcnonb30BaTh TEOPETHUECKUE 3HAHUS MO (DU3HMKE B MOBCEIHEBHOU
KU3HU s obecriedeHHss O0€30MacHOCTH TpU  OOpalieHuud ¢
npubopaMu W TEXHHYECKUMH YCTPOHCTBaMH, JJs COXpaHEHHUs
3M0pOBbSI U COOJIONEHUS HOPM SKOJIOTUYECKOTO IIOBEICHUS B

OKpY>Karollen cpene

10.18

PaGoTaTh B rpynie ¢ BBIIOJIHEHUEM Pa3IUYHbIX COLUATBHBIX POJIeH,
IUIAHUPOBaTh  paboOTy TpyNNbl, pPalUOHAIBHO paclpeiesiTh
0053aHHOCTH ¥ IUIAHUPOBATh JEATEIBHOCTh B HECTAHIAPTHBIX
CUTyalUsX, aJl€KBaTHO OLICHUBATH BKJIAJ KaXKJOI0 U3 YYaCTHUKOB

TPYNIBI B peLICHHE paccMaTpruBaeMoil mpoOaembl




11 KVIACC

Kon
NMpoBepsieMoro
pe3yJjabTaTa

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus

11.1

JleMOHCTpHpOBaTh Ha TpHUMEpax podb H MecTo (u3uku B
(GhopMUPOBaHUH COBPEMEHHON HAYyYHOW KapTUHBI MHPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B IPAKTUYECKOUN AEATEIIBHOCTH

JIO/IeH, IETIOCTHOCTh U €IMHCTBO (PM3NYECKON KapTUHBI MUpa

11.2

VY4uTHIBaTh TPAaHUILIBI TPUMEHEHUS U3yUEHHBIX (PU3MUECKUX MOJICIICH:
TOYEUYHBIN 3JIEKTPUYECKU 3aps, IACPHAs MOJEIIb aTOMa, HyKJIOHHAs

MO/IeJIb AaTOMHOTO Siipa MPH peIeHNH (PU3NIECKUX 3a1a4

11.3

Pacnio3HaBath (puznueckue siBJIeHUs (MIPOLECCHI) U OOBSICHATH UX Ha
OCHOBE 3aKOHOB JJIGKTPOJMHAMUKA ¥  KBaHTOBOW  (DU3UKU:
AJIEKTPUYECKasi MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE  JCUCTBUA  TOKAa,  B3aUMOJEWCTBUE  MAarHUTOB,
9JIGKTPOMArHUTHAasE WHAYKLUS, JEHCTBHME MAarHUTHOTO IO Ha
MPOBOJHUK C TOKOM M JBWXKYIIMHCS 3apsl, 3JICKTPOMAarHUTHBIC
Kose0aHus W BOJHBI, NPAMOJIMHEWHOE paclpOCTpaHCHHE CBETa,
OTpaXEHHEe, TMpeloMJIeHHe, uHTepdepeHuus, audpakuus u
MOJISIPU3aLUs CBETa, TUCTIEPCHs CBETa, (POTOIIEKTpUIECKUil ekt
(poroaddexr), cBeTOBOE NaBICHHE, BOZHUKHOBEHHE ITUHEHYATOTO
CIEeKTpa aToMa BOJOPOAA, €CTECTBEHHAss M  HMCKYCCTBEHHas

PaanOaKTUBHOCTDb

11.4

OnwuceiBaTh M3y4YCHHbIE CBOWCTBA BEIIECTBA (3JEKTPUUYECKHE,
MarHUTHBIE, ONTHYECKHUE, DTIEKTPUUECKYIO TPOBOAUMOCTD Pa3INYHbBIX
Cpel) U DBJIEKTPOMArHUTHBIC SBJICHHUS (TPOLECCHI), HCHOIb3YS
¢usnueckue BEIMYUHBI: AJIEKTPHUYECKUIM  3apsl, CHia TOKa,
NEKTPUYECKOE  HANpSIKEHUE, DJIEKTPUUYECKOE CONPOTHBIICHHUE,
pasHocTh noteHnuanos, J/C, paboTa Toka, HHIYKIMS MarHUTHOTO
nojsi, cuia Awmrmepa, cwia JlopeHIa, MHIYKTHBHOCTb KaTYIIKH,
SHEPrus >IEKTPUYECKOrO0 M MArHUTHOTO IOJIEH, MEPUOI M 4YacToTa
KosieOaHUi B KOJIeOaTeIbHOM KOHTYPE, 3apsi/l U CHJla TOKa B IpoIiecce
rapMOHUYECKHUX  OJJIEKTPOMAarHUTHBIX  KojeOaHMii,  (oKycHoe
paccTosiHMe M ONTHYECKasi CUja JIMH3bI, MIPU OMUCAHUU NPABHILHO
TPAaKTOBaTh (PU3UYECKUH CMBICI HCHOJB3YEMbIX BEIMYUH, HUX
00O3HAYCHHUS W EIWHUIIBI; YKa3blBaTh (OPMYJIbI, CBS3BIBAIOIINE

JTaHHYIO (PU3MUYECKYIO BETMUMHY C IPYTHMMHU BEIIMYMHAMHU




11.5

OnuceiBaTh HU3yYEHHBIE KBAHTOBBIE SBIEHUS M  IIPOLIECCHI,
UCHIONB3YS (pU3MUecKHe BEIMYUHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJIH, JJTUHA BOJHBI M YacCTOTA CBETA, YHEPTHsl U UMIYJIbC (OTOHA,
IIEpUOJ MOJIypacIaja, YJHEPTUs CBA3U aTOMHBIX sA1€p; IPU OIIUCAHUU
NPAaBUJIBHO TPAaKTOBAaTh (U3NYECKUH CMBICI  HCIIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAUYCHHUS W €IMHUIBI, YKa3biBaTh (OPMYIIBI,
CBSI3BIBAIOLINE JIAHHYIO (U3MYECKYI0 BEIUYMHY C JAPYTUMHU

BCIIMYHMHAMU, BBIYUCIIATH 3HAUYCHUC (I)I/I3I/I‘I€CKOﬁ BCIINYHHBI

11.6

AHanu3upoBath (pU3MYECKHE NPOIECCHl M SBJICHUS, HCHOJIB3YS
¢usnueckue 3aKOHbl M NPUHUMIBL 3akoH OMa, 3aKOHBI
IIOCJIEIOBATEIILHOTO U MapaAJIJICIbBHOTO COCIMHEHMS IPOBOJIHUKOB,
3akoH /[»xoyist — JIeH1a, 3aK0H AEKTPOMAarHUTHOW UHAYKLIHH, 3aKOH
MIPSAAMOJIMHEMHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUs CBETA,
3aKOHBI  IIPEJIOMJIEHUS CBETA, YypaBHEHME OWHIITEWHA U
¢doroddexra, 3akOH COXpaHEHHUS HHEPrUH, 3aKOH COXPAaHEHUs
HMMITYJIbCA, 3aKOH COXPAaHEHMsS OJIIEKTPUUYECKOTO 3apsifa, 3aKOoH
COXpaHEHUS MaccoBOrO  4HCla, IOCTynaTel bopa, 3akoH
PaIMOAaKTUBHOIO paclaja; I[pU OTOM pPa3jddaTbh CIOBECHYIO
(bopMyIIUPOBKY 3aKOHA, €T0 MAaTEMATHUECKOE BHIPAYKEHUE U YCIOBUS

(rpanu1bl, 00JIACTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJISITB HampaBJICHUC BCKTOpAa HWHAYKIHU MArHuTHOI'O IIOJIA

IIPOBOAHMKA C TOKOM, CUJIbl AMniepa u cuibl JIopeHna

11.8

CTpOI/ITB Hn OIIMChIBATh I/I306pa)KeHI/I€, CO31aBacMoO€ IINIOCKHUM

3€pKajioM, TOHKOW JIMH301

11.9

BBIMONMHATE SKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3HMUYECKUX SBICHUN
U TIPOLIECCOB C UCIOIB30BAHUEM TNPSAMBIX U KOCBEHHBIX M3MEPEHHIA;
pu 3ToM (HOpMYITHPOBATh MPOOIEMy (3a7a4dy) U TUIIOTE3y Y4eOHOTro
OKCIEpUMEHTa,  coOMpaTh  YCTAaHOBKY M3  MPEJIOKEHHOTO

000pyI0BaHUs, IPOBOAUTH OIBIT U (HOPMYITUPOBATH BHIBOIBI

11.10

OcymiecTBIATh TpsSMbIE U KOCBEHHBIE HM3MEpPEHHS (DU3UYECKHUX
BEJIMYMH; TP 3TOM BBIOMpATh ONTHMAJbHBIN CIOCOO0 M3MEPEHUs U

HUCIIOJB30BaTh U3BCCTHBIC MCTOAbI OICHKN HOI‘pCHlHOCTGfI I/IBMGPCHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3UUECKUX BEIMYHMH C HCIIOJIb30BaHHEM
IPSAMBIX W3MEPEHUH; IpU OTOM KOHCTPYHPOBATh YCTAHOBKY,
(uKCUpOBaTh Pe3yJbTATHI MOJYYCHHOH 3aBUCHMOCTH (DU3HYECKHX
BEJIMYMH B BUJIE TaOIUI U Tpa)UKOB, IeNaTh BBIBOBI IO pe3yIbTaTaM

HUCCICI0OBaHUA




11.12

CobOmonate mpaBuia 0Oe30IacHOrO0 TpyAa IMpU MPOBEICHHUU
UCCIIEIOBaHUN B paMKax yduyeOHOro SKCHEpPUMEHTa, YydeOHO-
MCCIIeI0BATEIbCKOM U MPOEKTHOMN JIEATEIHLHOCTHU C HCTIOJIb30BaHUEM

M3MEPUTENbHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYJ0BAHHS

11.13

Pemrate pacuéTHble 3a7auu ¢ SIBHO 3aJaHHON (hU3NYECKON MOJIENbIO,
UCTIONB3Yys (PU3MYECKHe 3aKOHBI M MPHUHLUIBI;, HA OCHOBE aHAJIN3a
yCIOBHUSA 3a/Jaud  BBIOMpaTh (PU3UUECKYI0 MOJENb, BBIIEIATH
¢usnueckre BeTMYMHBI U POPMYIIbI, HEOOXOAUMBIE [T €€ PeLICHHUS,
NPOBOJIUTH pacuéTbl M OICHHWBATh PEAIBHOCTh TOJIYYEHHOTO

3HAa4YeHUs (PU3NUECKOI BETUUNHBI

11.14

Pemate  kauecTBeHHbIE  3aJa4M:  BBICTPauMBaTh  JIOTUYECKHU
HENPOTUBOPEUUBYIO LIETIOUKY PACCYKICHUM C ONOPOM HA NU3yUYEHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (I)I/I?;I/I‘-IGCKI/IC SABJICHUA

11.15

Vcnonp3oBaTe MpHU  pelIeHHMH Y4YEeOHBIX 3a7a4 COBPEMEHHBIC
MH(POPMALIMOHHbIE TEXHOJOTHMHM JJS IOHMCKA, CTPYKTYpUPOBAHHUS,
MHTEpIpeTalui M TMPeJICTaBICHUs Yy4eOHOH M HayYHO-TIOMYJISIpHON
uHpOpPMaLKH, TOTYYSHHON U3 Pa3InYHbIX UCTOYHUKOB; KPUTHUYECKU

aHAJM3UPOBATh MOTyYaeMylo HH(POpMAIUIO

11.16

OOBSICHATh NMPUHIUIBI ACHCTBUS MAIIUH, MPHOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3ianyaTh YCIOBHS MX O€30IacHOTO MCIOJIb30BaHUS B

HOBCEIHEBHOU KU3HU

11.17

[TpuBOAUTH MpPHUMEPHI BKJIAJa POCCHUCKUX U 3apyOC)KHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B 00BICHEHHE POLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOT U

11.18

Mcnonb30BaTh TEOPETHUECKUE 3HAHUS MO (DU3HMKE B MOBCEIHEBHOU
KU3HU s obecriedeHHss 0O€30MacHOCTH TpU  OOpalieHud ¢
npubopaMu W TEXHHYECKUMH YCTPOHCTBaMH, JJsl COXpaHEHHUs
3M0pOBbSI U COOJIONEHUS HOPM SKOJIOTUYECKOTO IIOBEICHUS B

OKpY>Karollen cpene

11.19

PaGotath B rpymne ¢ BBIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  TpyMNIbl,  PAIlMOHAIBHO  paclpelessTh
O0S53aHHOCTH M IUIAHUPOBATH JIEATEIBHOCTh B HECTaHIAPTHBIX
CUTyalUsX, aJeKBaTHO OLEHUBATb BKJIAJ KAXKJIOTNO U3 YYACTHHUKOB

IPYIIIBI B PELICHUE pacCMaTpUBaeMOi PoOIeMBbI




INPOBEPAEMBIE 3JIEMEHTDBI COAEP) KXAHUA

10 KVIACC

Kon
pa3jiena

Kon nposepsiemoro

3JIEMEHTA

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

OU3NKA 1 METOABI HAYYHOI'O [TIO3HAHU A

1.1

@uszuka — Hayka o mnpupoge. Hayunsle
METOZABl IO3HAaHUSA OKPYXKAIOLIEro Mupa.
Ponp skcnepumeHTa M TEOpUM B IIpolecce

MO3HAHUS PUPObI. DKCIIEPUMEHT B (pu3nke

1.2

MonenupoBanue (U3NYECKUX SBICHUH U
IIPOLECCOB. Hayunsie TUIIOTE3BL.
@usnueckue 3aKOHBI U Teopuu. ['paHuIibl
IPUMEHUMOCTH  (PU3MYECKUX  3aKOHOB.
[Ipuamun coorBercrBud. Poib u  Mecto
¢u3ukn B (HOPMUPOBAHMU COBPEMEHHOM
HAay4YHOW KAPTHUHBI MHUpA, B IPAKTUYECKOU

IEeITeIbHOCTH JTI0ICH

MEXAHHWKA

KMHEMATHUKA

2.1.1

MexaHnueckoe JBUKEHHUE.
OTHOCHUTEIBHOCTD MEXaHUYECKOTO

nsrxeHus. CucreMa orcuéra. TpaekTopus

2.1

Ilepemenienue, CKOpPOCTh (CpeIHssI CKOPOCTH,
MTHOBEHHAass  CKOPOCTb) M YCKOpEHHE
MaTepuaibHOM TOYKH, UX MPOEKIHUHU HA OCHU
CUCTEMBI KOOpJMHAT. Cnoxenue

[IEPEMELICHUN U CIIOKEHUE CKOPOCTEH

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
NPSAMOJIMHEMHOE ~ JBUXKCHHUE. I'paduku
3aBUCUMOCTH KOOpPJHMHAT, CKOPOCTH,
YCKOPEHHUH, Oyt " NIEPEMEICHUS

MaTepHaHBHOﬁ TOYKHU OT BPECMCHU

CBobonHOe masieHne. Y CKopeHue

CBOOOIHOTO ITaACHUS




KpuBonuneiinoe nBuxeHue. PaBHOMepHOe
JIBIKEHHE  MAaTCpPUAIIBHOM  TOYKH IO
OKPY>KHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAS
CKOpOCTb. [Iepuon u 4acToTa.

[{eHTpOCTpEMUTEIIBHOE YCKOPEHHE

TexHuueckue  yCTpoOMCTBa:  CHUIOMETP,
JBIKEHUE CHaApsOB, LICIIHBIE U PEMCHHBIC

nepenayn

IIpakTrueckue paboTHI. N3mepenune
MIHOBEHHOM  ckopoctd.  MccienoBanue
COOTHOLICHUS MEXIY Iy TSIMH,
IIPOMICHHBIMHU TEJIOM 3a IOCIEN0BATECIIbHbBIC
paBHbIE  IIPOMEXKYTKM  BPEMEHH  IIpH
PaBHOYCKOPEHHOM [IBJKCHMM C HayaJlbHOU
CKOpPOCTBIO, paBHOM Hym0. M3yueHue
JNBIDKEHUs IIApUKa B BA3KOM JKMIKOCTH.
W3ydenue JBWXKEHUS Tena, OpOIIECHHOTO

TOPU30HTAIBHO

2.2

TIMHAMUKA

2.2.1

[TpunIIMn OTHOCHUTEJIBHOCTH T'anmies.
IlepBeiii 3axkoH Hbrorona. MuepruuanbHbie

CHUCTEMBI OTCUETA

222

Macca Tena. Cuina. [IpuHiun cynepno3unuu

CHJI

223

Bropoii 3akoH HproToHa U1 MaTepualbHOU
TOYKM B HHEPLUHUAIBHON CHCTEME OTCUETa
(UCO). Tpernit 3axkoH Hsiorona s

MaTCpHUaJIbHBIX TOUCK

224

3akoH  BceMupHoro Tarorenud. Cuna
TskecTH. IlepBas kocMmMueckas CKOPOCTb.

Bec tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpeHue. Cuiia TpeHus

CKOJIBXXKCHUA u CHhJIa TPCHUA IIOKOA.




Koaddunment tpenus. Cuiia conpoTUBICHHS

IIpU ABUXKCHUU TECJIa B ) KUAKOCTH HUJIM T'a3C

2.2.7

HOCTynaTCHBHOG 1 BpalIaTCJIbHOC ABUKCHUC

abCoOIOTHO TBEPOTO Tea

2.2.8

MOMEHT CHIIBI OTHOCUTEBHO OCH BPAILICHHUS.
IIneqo cunbl. YcinoBus paBHOBECHS TBEPIOTO
tena B UCO

229

TexHuueckue yCTpPOWCTBA: IOAIIMITHUKH,

ABUKCHUC UCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[TpakTudeckue paboTel. U3yueHne TBUKCHHUS
Opycka MO HAKJIOHHOW TUIOCKOCTH IIOJ
JIEHCTBUEM HECKOJIbKHX cui. MccienoBanue
3aBUCUMOCTH CHJI YIIPYT'OCTH, BO3HUKAIOIIHNX
B JedOopMUPYEMOIl MPYKUHE M PE3UHOBOM
oOpasiie, OT BEIUYHHBI WX JAePOopMaIlum.
HccnenoBanue yCII0BUI paBHOBECHS

TBépIIOFO TCJ1a, UMCIOIICTO OCh BpalllCHUSA

23

3AKOHBI

COXPAHEHUMA B MEXAHUKE

2.3.1

NMmynec MarepuanbHOM TOYKH, CHCTEMBI
MaTepuaibHBIX TOYeK. MMIynbC cuibl U

HU3MCHCHUC UMITYJIbCA TCJIa

232

3akoH coxpaHeHuss wumnyiasca B HCO.

PeakTuBHOE NBUMXKEHUE

233

PaGora cuiibt

234

MOoOIIHOCTD CHJIBI

235

Kunernueckass  sHepruss  MaTepHalIbHOU

TOYKHU. TeopeMa 0 KHHETUYECKOU YHEPTUU

2.3.6

[TorenumaneHas sHeprus. lloTeHunanbHas
SHEprus YIIPYTO neopMUPOBAHHOM
npyxuHbl. lloTeHunanbHas >Heprus Tela

BOJIM3U OBEPXHOCTH 3EMIIH

2.3.7

HOTCHI_[I/Ia.HBHBIC 1 HCIIOTCHIMAJIbHBIC CUJIBI.
CBs3b pa60T1>1 HCIIOTCHIUAJIBHBIX CHUJI C

U3MCHCHHUECM MEXaHH4YeCKOM OHCPIruun




CHUCTCMBI TCII. 3aKkoH COXpPaHCHUSA

MEXaHUYECKON SHEPTUuu

2.3.8 VYnupyrue u Heynpyrue CTOIKHOBEHHUS
539 TexHuueckue ycTpoucTBa: JBUKEHUE PAKET,
o BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckue paboTsl. M3yueHue cBs3u
5310 CKOpPOCTEH Tela IpU HEYNpyroM yjaape.

HccnenoBanue cBs3M  pabOTBI  CHIIBI €

U3MEHEHHEM MEXaHHMYSCKOM OHCPTHUHU TCJIa

MOJIEKVYJISAPHAS ®U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKYJISPHO-KUHETUYECKOM TEOPUH

3.1.1

OCHOBHBIE ~ TIOJIOKEHHUA  MOJICKYJIIPHO-
KUHETHUYECKON TEOPHUH. bpoyHoBckoe
nswkenue. Anddysus. Xapakrep IBUOKEHUS

u B3aI/IMO,Z[€I\/JICTBI/I5I qaCTHIl BCIICCTBA

Mogenu CTpoeHusT Tra3oB, JKHIKOCTEH U
TBEPABIX TEN U OOBSICHEHHE CBOWCTB

BCIICCTBA HA OCHOBEC 3TUX MOIIGJIGI\/'I

Macca Mosekyn. KomnuecTBo BemiecTsa.

[TocTostHHas ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Lienscus

Mopnens wuaeanmpHoro rasza. (OCHOBHOE
ypaBHEHHUE MOJIEKYJIIPHO-KHHETUYECKOU

TCOpUU UACAILHOTO Ira3a

AOGcomoTHas TemMIieparypa Kak Mmepa cpeiHeit
KMHETUYECKON SHEPIUu TEIJIOBOTO
NBIKeHUs dactun rasa. Illkana temmneparyp

KensBuna

VYpaBuenne Krnaneilpona — MeHaeneesa.

3akoH /lanbToHa

I'azoBbIE 3aKOHBL. N3omnponeccel B
UJI€aJIbHOM I'a3e C IOCTOSHHBIM KOJIMYECTBOM

BCIICCTBA: U30TCPMa, U30XO0pa, 1/1306apa




TexHuueckue  yCTpOMCTBA:  TEPMOMETP,

6apomeTp

3.1.10

[Tpaktuyeckune pabotbl. M3mepeHune Macchl
BO3/yXa B KJJaCCHOU KoMHate. MccienoBanue
3aBUCUMOCTH MEXIY rapameTpamu

COCTOSIHUSA pa3pCiKCHHOTO Ira3a

3.2

OCHOBbI TEPMOJAMMHAMUKN

3.2.1

TepmoauHamuueckas cucreMa. BHyTpeHH:s
JHEPIUss TEPMOJUHAMUYECKONW CHCTEMBI U

CcnocoObl €€ U3MEHEHUS

322

KonngectBo TemnoTs! u pabota. BHyTpenHss

OHEPIUsA OAHOATOMHOI'O UACAJIBHOTO I'a3a

3.23

Buasl Teruonepenadn: TEMIONPOBOLHOCTD,
KOHBEKLHUs, U3Iy4eHue. TerIo€MKOCTb Tea.
VYnenbHas Tenn0€MKOCTh BemecTsa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCTUJIOTICPCaauc

324

Ilepsbiit 3aKOH TEPMOJMHAMUKH.
IIpumeHeHue IIEPBOTO 3aKOHa
TEPMOAVNHAMUKH K U30IPOLECCAM.

I'paduueckas uHTEpIIpEeTaIUs pabOTHI raza

3.2.5

TennoBble MamuHbl. [IpUHIMIBL IEUCTBHS
Teru10BbIX MatuH. [IpeoOpa3oBanms SHEPTUH
B TEIIOBBIX MamuHaxX. KoadduumueHnt
nosnesHoro aeuicrBus  (mamee —  KIIJ)

teroBoil mammubl. [{ukin Kapuo u ero KITJ{

3.2.6

Bropoit 3aKOH TEPMOJUHAMUKH.
HeoOpatumMocTh IpOLIECCOB B IPHUPOJE.
TemnoBele  gBUrarenu.  DKOJIOTMUYECKHE

poOJIEMBI TETIIOPHEPTETUKU

3.2.7

Texunueckue YCTPOMCTBA: JIBUTaTENb
BHYTPEHHETO CropaHus, OBITOBOI

XOJIOAUJIbHUK, KOHAUTITUOHCD

3.2.8

IIpaxkTrueckue paboTHI. N3mepenue

YAEIBHOMN TEMIIOEMKOCTH




3.3

AT'PEI'ATHBIE COCTOSAHMA BEHIECBA. ®A30BBIE [TIEPEXO/IbI

3.3.1

[TapooOpa3oBanue " KOHJICHCAIMsL.
Hcnapenre u kuneHue. YenbHas TEIUIOTa
napooOpa3oBaHusI. 3aBUCHUMOCTh

TEMIICPATYPLI KUTICHUS OT JaBJICHUA

332

AOCOII0OTHAS W OTHOCHUTEIbHAs BIIAKHOCTD

Bo3ayxa. HacelmeHHslil nap

333

TBépnoe  Temo.  Kpucrajumueckue u
amopdHble Tenma. AHH30TPONHS CBOMCTB
KpHUCTAJIJIOB. Kunkue KpPUCTAJLJIBL.

CoBpeMeHHbIE MaTepUalIbl

334

[InaBnenune W KpucrauMzauus. Y JelbHas

teruiora maBneHus. Cyonumanus

335

YpaBHEHHE TEIUIOBOTO OanaHca

3.3.6

TexHuueckue yCTpOMCTBA: TUTPOMETP U
IICUXPOMETP,  KaJOPUMETpP,  TEXHOJOTUU
IIOJIyYEHUSI COBPEMEHHBIX MAaT€pUalioB, B TOM

YUCJIC HAHOMATCPHAJIOB, 1 HAHOTCXHOJIOTNH

3.3.7

IIpakTrueckue paboTHI. N3mepenune

BJIA’JKHOCTH BO3yXa

OJIEKTPOAMMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

Onexktpuzauust Tel. OJEKTPUUYECKUN 3aps.

I[Ba BUA SJICKTPUYICCKUX 3apA10B

[IpoBOonHUKH, JUBJIEKTPUKHA "

IIOJIYIIPOBOJIHUKHU

4.1.3

3aKkoH COXPAaHCHUS SJICKTPUUCCKOTO 3apsaaa

4.1.4

B3aumoneiictsue 3aps10B. 3akoH Kynona

Onexktpuueckoe  none.  HanpsxkénHocThb
3JIEKTPUYECKOTO oJIA. [TpuHIMDO
cynepno3unuu. JIMHUM — HaNpsKEHHOCTH

QJICKTPHUYCCKOIO ITOJIA

Pabota cua 3JEKTPOCTATHUECKOTO  MOJIS.

IloTrennuain. Pa3HocTh NOTEHIINATIOB




HpOBOIIHI/IKI/I U JUBJICKTPUKH B IMMOCTOSAHHOM
QJICKTPUYCCKOM  TIOJIC. I[I/IBJIQKTPI/I‘ICCKaH

MMPOHUITACMOCTDb

ONEeKTPOEMKOCTD. Konpnencarop.
DNeKTPOEMKOCTh TUIOCKOTO KOHJIEHCATOpa.

DHeprus 3apsHKEHHOT0 KOHJIEHCATOpa

TexHuueckue yCTPOMCTBA:  BIIEKTPOCKOIL,
JJIEKTPOMETP, JJIEKTPOCTATUYECKAs 3allIUTa,
3a3eMIICHHE AIIEKTPONPUOOPOB,

KOH/JIEHCATOp, KCEPOKC, CTPYUHBIN ITPUHTED

4.1.10

IIpakTrueckue paboTHI. N3mepenue

BHGKTPOéMKOCTI/I KOHACHCATOpa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JINYHBIX

CPEJIAX

Ycaopus CyHICCTBOBaHUA IIOCTOAHHOTI'O

4.2.1 JJIEKTPUYECKOTO TOKa. VCTOYHMKH TOKA.
Cuna Toka. [TocTossHHBIN TOK
4.2.2 Hanpsioxenue. 3akon Oma aJig yyacTka 1enu
423 DNEKTPUYECKOE COIMPOTHUBIICHUE. Y ACIBbHOE
o COIIPOTHBIICHUE BEILIECTBA
424 IlocnenoBarenpHOE, napajieNbHoe,
o CMEIIIAaHHOE COEAMHEHNE ITPOBOHUKOB
Pabota snexTpudeckoro Toka. 3akoH Jxoyms
4.2.5
— Jlenua
4.2.6 MoIHOCTb MEKTPUYECKOTO TOKA
anekTpojBkymas cuwia (nainee — 3/C) u
427 BHYTPEHHEE  COINPOTHUBJICHUE HCTOYHUKA
o ToKa. 3akoH OMa Juisi MOJHOUM (3aMKHYTOM)
anekTpuueckoil nenu. Koporkoe 3ambikaHue
DONEeKTpoHHAasi  MPOBOJMMOCTb  TBEPIBIX
428 METaJUIOB. 3aBUCHUMOCTb  CONPOTUBIIEHUS

METAJIOB oT TeMIIEpaTypPhl.

CBepxnpoBOIUMOCTb




4.2.9

OnexTpuueckuii Tok B Bakyyme. CBolicTBa

JJIEKTPOHHBIX ITyYKOB

4.2.10

[ToynpoBOAHUKH. CoOcTBeHHas u
IIPUMECHAs IIPOBOAMMOCTh
I0JIyIpOBOIHUKOB. CBOICTBa p-n mnepexona.

[TomynpoBOIHUKOBBIE TPUOOPEI

4.2.11

ONEeKTpUYECKU TOK B  AJIEKTPOJIUTAX.
DNEKTPOIUTHYECKAS JUCCOLIAIHS.

DnexTponus

4.2.12

DNeKTpUYECKUit TOK B rasax.
CaMOCTOATEIBHBIA M HECAMOCTOATEIbHBIN
pa3psia. Pa3nnuHbie TUIIBI CAMOCTOSTEIBHOIO

paspsaa. Mounaus. [1nazma

4.2.13

TexHuueckue  yCTpoOWCTBAa:  amIEpMETp,
BOJIBTMETP, PpEOCTaT, HCTOYHUKUA TOKa,
JJIEKTPOHArPEBATEIIbHBIC npudopHl,
3JIEKTPOOCBETUTEIILHBIE npudopHl,
TEPMOMETP  COIPOTHUBIICHUS, BaKyyMHBIN
IMOA, TEPMHUCTOPbI U (OTOPE3UCTOPHI,

HOJIYHpOBO,Z[HPIKOBBIfI JUO0J, raJIbBaHHUKa

4.2.14

IIpakTrueckue paboThI. N3yuenune
CMELIaHHOTO COCIMHEHMS PE3UCTOPOB.

N3mepenne DJIC UCTOYHMKA TOKA U €ro
BHYTpPEHHEro comnpoTuBieHus. Habmonenue

QJICKTPOJIM3a

11 KVIACC

Kon
pa3jiena

Koanposepsiemoro
3JIeMeHTa

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

4

OJIEKTPOAMMHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMAT'HUTHA A MHAYKIWA

4.3

4.3.1

IlocrosstHHBIE MarHUTHL. B3amMmoaencTBue

IIOCTOSAHHBIX MAarHuTOB

432

MaruutHoe mone. BekTtop MarHUTHOM

HWHAYKIH. HpI/IHI_II/IH Cyneprno3nnmnu.




Jlunnn marnutHOM MHAYKIuu. Kapruna
JIMHUM  MAarHUTHOM HWHIAYKLUUU  TIOJS

IIOCTOSAHHBIX MAarHuTOB

MarauTHoe moe MpOBOAHUKA C TOKOM.
KapTI/IHa JIMHUM TOJIS AJIMHHOTO MPAMOTO

IMpOBOAHUKA W 3aMKHYTOT'O KOJIBICBOTO

433 IIPOBOAHMKA, KAaTyIIKM C TOKOM. OIBIT
Opcrena. B3anmozeiicTBie NpoBOJIHUKOB
C TOKOM
434 Cuna Amnepa, €€ MOyJIb U HAaIIPaBJICHUE
Cuna  Jlopenma, €€ Moaynb H
HamnpasjeHue. JIBUKeHue 3apsyKeHHON
433 Y4acTULIbI B OAHOPOJHOM MarHUTHOM IOJI€.
PaGora cunbl Jlopenia
43.6 SIBiIeHUE DIIEKTPOMArHUTHOW UHAYKLIUH
437 [ToTok BeKTOpa MAarHUTHOM MHIYKIIMH
C WHIYKIHUU. 3aKkoH
4.3.8
JJIEKTPOMAarHuTHOM MHAyKuuu Papanes
BuxpeBoe »snextpuueckoe mnose. IJIC
UHAYKIMHU B TIPOBOJHHUKE, ABIKYIIEMCA
439 [IOCTYIIATEILHO B OJIHOPOJHOM
MarHMTHOM I0JI€
4.3.10 [IpaBusno Jlenma
NHIyKTUBHOCTS. SBenue
4.3.11
camouHaykiuu. DJC camonHayKuun
OHepruss MarHUTHOTO IOJIS KATyIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE T0JIe
TexHuueckue yCTpPOMCTBA: IIOCTOSTHHBIE
MAarHuThl, AIIEKTPOMArHUTHI,
4.3.14 AJIEKTPOJIBUTATEb, YCKOPUTEIH

OJICMCHTAPHBIX  YaCTull, HWHAYKIOHWOHHAA

IC4Yb




4.3.15

IIpakTrueckue paboTHI. N3yuenue
MAarHUTHOTO TOJS KaTyIIKA C TOKOM.
HccnegoBanue ASUCTBUS MOCTOSHHOTO
MarHura Ha paMKy C TOKOM.
HccnenoBanue SIBJICHUS

3JIEKTPOMATHUTHON UHIYKLIHHU

KOJIEBAHUMA 11 BOJIHBI

5.1

MEXAHNYECKUE N OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

Konebarenbnass cucrema. CBoOogHBIC
Kosnebanus. ['apMOoHMYECcKHE KoyeOaHuUs.
[lepuon, wacrora, ammumutyga U ¢aza

KoJieOanuil

5.1.2

[IpyxvHHBIA MasTHUK. MaremMaTu4ecKui

MasiTHHUK

5.1.3

VYpaBHEHHE TapMOHMYECKUX KOJIEOAHHIA.
Kunematnyeckoe U JAMHAMHUYECKOE

OIHCaHKE KOJIeOaTEILHOIO JBHOXXCHUA

5.14

[IpeBpamenue SHEpruu npu
rapMOHUYECKUX  KoineOaHuax.  CBs3b
aMILIATY b KosieOaHui UCXOJIHOM
BEJIMYMHBI C aMIUIUTYIaMH KoJieOaHui eé

CKOPOCTH U YyCKOPEHUs

5.1.5

Konebarenbupiii  koHTyp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE Kosie0aHus B
UAeaIbHOM  KOJeOaTeNIbHOM  KOHTYDE.
AHanoruss MeXAy MEXaHWYeCKUMU H
AJIEKTPOMAarHUTHBIMH KOJICOaHUSMU.

®opmyia Tomcona

5.1.6

3aKkoH COXPAaHCHUSA SHCPTHUU B UACAIIBHOM

Kose0aTeTbHOM KOHTYpE

5.1.7

Brinyxnennsie MeXaHUYECKHE
konebannst. Pesomanc.  PesonancHas
KpHuBas. BeinyxaeHHbIe

OJICKTPOMArHUTHBIC KOJIEOAHMSL.




5.1.8

Ilepemennbiii  Tok. CuHYCOUAAIBHBIN

IIEPEMEHHBIN TOK.

5.19

MomHocTb IIEPEMEHHOI0 TOKa.
AMIITUTYTHOE U JIEHCTBYIOIIEE 3HAUCHUE

CHJIbI TOKA U HAIIPSIZKCHUSA

5.1.10

Tpancdopmarop. IIpoussoxactso,
nepeqaya U moTpedseHHe AIIEKTPUIECKON
SHEPruM. OKOJOTMYECKHE PUCKH IIpU
IIPOU3BOJCTBE BJIEKTPUUYECKOW HHEPIUU.
KynsTypa HCIIOJIb30BaHUS

3JIEKTPOIHEPTUHU B OBCEHEBHOMN KU3HU

5.1.11

Texuuueckue yctpoiicTBa: cericmorpad,
BIEKTPUYECKHUI 3BOHOK, JINHUHA

QJICKTponepcaavd

5.1.12

[Ipaktuyeckue pabotel. HMcciaenoBanue
3aBHCUMOCTH IIeproJia MaJIbIX KoseOaHui
Ipy3a Ha HUTH OT JUIMHBI HUTU U MacChl
rpy3a. MccnenoBanue nepeMeHHOro TOKa
B Lenu u3 IIOCJIEI0BATEIILHO
COCIMHEHHBIX KOHJEHCATOPa, KaTyIIKU U

pesucropa

52

MEXAHUWYECKUE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

5.2.1

Mexanuyeckue BOJIHBI, YCIIOBHS
pactipoctpanenus. llepuoa. CkopocThb
pactpoCTpaHeHUsT ¢ JJMHA  BOJIHBI.

HonepeqHHe " MPOAOJIbHBIC BOJIHBL

522

Wutepdepenims " mdpaxius

MCXaHHMYCCKHX BOJIH

523

3Byk. CkopocTh 3ByKa. I pOMKOCTB 3ByKa.

Bricora Tona. Tem0p 3ByKa

524

ONEKTPOMarHuTHHIE BOJIHBI. Y CIIOBHSA
U3JIy4eHUsI DJICKTPOMATHUTHBIX  BOJIH.
B3anmMHuas opuenranus Bektopos E, B u v

B JICKTPOMAarHMTHOM BOJIHE B BAKyyMe




525

CBolicTBa  2JIEKTPOMAarHUTHBIX  BOJIH:
OTpaXXCHUC, MPCIOMIICHUC, MTOJIApU3alN,
mudpakius, unteppepenuus. CKopocTh

SJICKTPOMArHUTHBIX BOJIH

5.2.6

[Ixana JIEKTPOMAarHUTHBIX BOJIH.
IIpuMeHeHHEe 3JIEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHIMIIBI paMOCBSA3U U TEJIEBUICHUS.
Pagnomoxamust. DJIEKTPOMarHUTHOE

3arpsi3HEHUE OKPYIKaIOLIEN Cpebl

528

TexHuueckue yCcTpoHCTBA: My3bIKAJIBHBIE
UHCTPYMEHTBI, YJIBTPa3ByKOBast
JUArHoCTHUKa B TEXHUKE U MEIULUHE,
pagap, paguONpPUEMHHUK,  TEIEBU30D,

anTeHnHa, Tenedon, CBU-neup

53

OIITUKA

5.3.1

[IpssmonnHetHOE pacnpocTpaHeHue

CBETa B OHOPOAHOM cpexe. Jlyd ceera

532

OtpaxeHue cBera. 3aKOHbBl OTPaKEHHUS
cseta. [locTpoenue n300paxeHHii B ITIOCKOM

3epKaiie

533

[penomierre cBeTa. 3aKOHBI TPEIOMIICHHS
CBeTa. AOCONOTHBIN IOKa3aTelb

MMpCIOMJIICHUA

534

IomHoe BHYTPEHHEE OTpaKEHHUE.
IIpenenbHbIli Yol IOJIHOIO BHYTPEHHETO

OTpaXKEHUS

535

Hucnepcust cera. CIlOXHBIM CcOCTaB

oenoro cBera. L{BeT

53.6

CoOuparolyie ¥ pacceuBarolfe JHH3HI.
Tonkas nuH3a. DOKyCHOE PACCTOSAHHUE U
ONTHYECKass cujla  TOHKOM  JIMH3BI.
ITocTpoenue n300paskeHU B

C06HpaIOH_II/IX U pacCCUBANOIIUX JIMH3AX.




@opMya TOHKOW JIMH3BL. YBEIUYCHUE,

JaBaeMoe€ JUH30H

5.3.7

IIpeneinsr [IPUMEHUMOCTHU

r€OMETPUYECKON ONITUKH

53.8

Wntepdepennust  cBera. KorepeHTHbIE
UCTOYHUKHU.  YCIOBUS  HAOIIOACHUS
MaKCUMyMOB u MUHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(1)213HBIX KOTCPCHTHBIX UCTOYHUKOB

539

Hudpakmuss  cBeta.  JIudpakunonnas
peméTka. YcinoBue HaOMI0IeHUS TIaBHBIX
MaKCUMYMOB npu najIcHuu
MOHOXPOMAaTHYECKOTO CBETa Ha

T(QPaKIIUOHHYIO PEIIETKY

5.3.10

ITonspusanus ceera

5.3.11

TexHuueckue yCTpOWCTBA: O4YKH, JIyna,
¢doroanmapar, MPOSKUUOHHBIA ammapar,
MUKpPOCKOII,  TEJECKON,  BOJOKOHHas
ONTHKA,  JAW(paKIHOHHAs  peméTKa,

MOJISIPOU

53.12

[Ipaktuyeckne  pabotel.  M3mepeHue
nokasarens npenomienus. MccnenoBanue
CBOWCTB  M300paXeHMH B  JIMH3aX.

Habmtonenue nucnepcun cBeta

BJIEMEHTAHI CITIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHunBl IPUMEHMMOCTH KJIIACCUYECKOMN
MEXaHUKHU. ITocTynarsl TEOPUU
OTHOCHUTEJILHOCTH: VHBApHUAHTHOCTH
MOZYJIl CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHIUIT OTHOCUTENLHOCTH DUHILITEHHA

6.2

OTHOCUTENHHOCTh OOTHOBPCMCHHOCTH.
3aMe;[neHHe BPpEMCHHU W COKpallCHUC

JUTAHBI

6.3

DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIBI




6.4

CBsi3p MaccChl C DHEPrHeld U HMITYJIbCOM
CBOOOJHOW 4YaCTULBL. DHEPrus IMOKOS

CBOOOIHON YaCTULIBI

KBAHTOBA ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOI OIITUKH

7.1.1

@®ortonbl.  ®opmyna Ilmanka  cBsA3M
SHEepruu (OTOHA C €ero YaCTOTOU. DHEPrus

Y UMITYJIbC (POTOHA

7.1.2

OTtkpbITHE u HCCIIEIOBAHUE
dorordpdekra. Ompitel A.I'. Cronerosa.

3akoHsl poTtodddexra

7.1.3

YpaBHeHuUe OHHIITENHA I
dororddekra.  «KpacHas  rpaHUIA»

dororddekra

7.1.4

JHasnenue ceera. Onbitel I1.H. JIeOeneBa

7.1.5

XUMHYECKOE NENCTBUE CBETA

7.1.6

Texnudeckue ycrpoicTBa: (HOTOIIEMEHT,
dboTonaTuuk, COJIHCUHAs Oarapes,

CBETOONO

7.2

CTPOEHUE ATOMA

7.2.1

Monens aroma Tomcona. OmBITEL
Pesepdopna no uccienoBaHuio CTPOCHHUS

aToMa. HnaHeTapHa;I MOJCJIb aTOMa

7.2.2

IToctymater  bopa.  UM3znyuenme u
norjomieHue (GOTOHOB TIPU  TMEPEXOe
aTOMa C OJHOrO0 YpPOBHS SHEPruM Ha
npyroi.  Buael  cnektpoB.  Cnektp

YPOBHEM 3HEPrUM aTOMa BOJOpOa

723

BomnHoBBIe cBoiicTBa 4acTuil. BoaHBI ne
bporins. KopnyckynsipHo-BOIHOBOM
nyanu3M. Jludpakius 5SIeKTpOHOB Ha

KpHUCTaiax

7.2.4

CrioHTaHHOE U BBIHYKACHHOC U3JTYy4YCHHUC.

Y CTpoiCTBO M MPUHIIMIT paOOTHI J1a3epa




7.2.5

TexHruecKkue ycTpoucTBa: ClIEKTPaIbHbII
aHaJIn3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN

KOMIIBIOTEP

7.2.6

[Ipaktuyeckne paboTel. Habmogenue

JIMHENYaTOro CIEKTpa

7.3

ATOMHOE APO

7.3.1

Metoapl HaOMIOAEHHUS W PETHCTpalUu

SJICMCHTAPHBIX YaCTUIL]

7.3.2

OTkpbITHE PaAMOAKTUBHOCTH. ONBITHI
Pesepdpopna mo ompeneneHuio cocrtaBa
pannoakTHUBHOTO wu3mydeHus. CBoiicTBa
anbda-, Oera-, raMMa-Hu3J1y4eHusl.
BnusHrEe pamuoakTUBHOCTH Ha JKUBBIC

OpPraHHU3MBI

7.3.3

OTkpblTHE  TPOTOHa W HEUTpOHA.
Hyxnonnas mozxens siapa I'eiizenOepra —
NBaneHko. 3apsa anpa. MaccoBoe 4uciio

sapa. M3oTonsl

7.3.4

Anbda-pacna. ONEeKTPOHHBIN u
MO3UTPOHHBIM  Oera-pacmaa. [amma-
U3NydyeHue. 3aKoH  PaJUOAKTUBHOTO

pacmnana

7.3.5

OHepruss CBSI3M HYKJIOHOB B  fJIpeE.

Snepubie cunbl. Jlepekt macchl siipa

7.3.6

SAnepuble peaxkuuu. JlemeHue U CUHTE3

saaep

7.3.7

Anepubii  peakrop.  TepMosiaepHsii
cunre3. [IpobiemMbl M  MEPCHEKTHUBBI
SAJIEPHOM  DHEPreTHKU. OKOJOTUYECKHE

ACIIEKTHI SAEPHOU SHEPICTUKHU

7.3.8

OnemeHTapHble  4acTulbl.  OTKphITHE
MIO3UTPOHA. @dyHIaMEHTaJIbHbIE

B3aUMOJIEHCTBUS




7.3.9

TexHuueckue yCTpOMCTBA:  JO3UMETP,
Kamepa BuibcoHa, sIEpHBIM pPEAKTOP,

aroMHas bom0a

7.3.10

[Ipaktudyeckne pabotel. HMcciaenoBanue
TPEKOB YaCTHL] (o TOTOBBIM

¢dororpadusm)

OJIEMEHTBI ACTPOOU3UKU

8.1

Bun 3Bé3mHoro Heba. CosBe3nus, spKue

3Bé3I[I>I, IIJTaHEThI, UX BUAUMOC IBUXXCHUC

8.2

Comnueunass cucrema. I[lmaHeTsl 3eMHOU
rpynnsl.  [lnaneTel-ruranTel W HX
CIIyTHUKH, KapJIUKOBBIC IJIaHETHI. Masbie

Tena CoTHEYHOH CUCTEMBL

8.3

Connne, d¢ortochepa u armocdepa.

ConHeyHast akTHBHOCTD

8.4

NcTtounuk sHeprun ConHLa U 3BE371

8.5

3BE3AbI, MX OCHOBHBIE XapPaKTEPUCTUKU:
Macca, CBETUMOCTb, PaJnyc, TEMIEPATYPA,
ux B3aUMOCBSI3b. JnarpamMma
«CIEKTpPaJbHBIA KJIACC — CBETUMOCTBHY.
3BE3ApI IVIABHON  IIOCIIEIOBATCILHOCTH.
3aBHCHMOCTh «MAacca — CBETHUMOCTBY IS

3BE3]1 IVIaBHOM MOCJIEIOBATEILHOCTH

8.6

H###Par###BuyTpeHHee CTpoeHue 3BE3.
COBpeMCHHBIC IpeaACTaBJICHUA (0]
MPOUCXOXKIACHUN W 3BOJIFOLUN COJIHI_Ia u

3BE31. DTanbl )KU3HU 3BE3I

8.7

Mneunsiii Ilyte — Hama ['amakTuka.
CnupanbHass  cTpykTypa  l'anmaktuku,
pacupeneiieHue 3BE3N, ra3a U IBUIM.
Ilonoxxenne wu paBwkeHne CoiHua B
lanaktuke. Ilmockas u cdepuueckas

noacucTeMbl [ alakTuKu

8.8

Tunel ranakTuk. PagmoragakTuku H

KBa3apbl. YEpHBIE ABIPHI B IAPAX TAIAKTUK




Bcenennas. Pacmupenue BcenleHHOM.

3akon Xa06na. PasOeranue rajlakTuk.

8.9 Boszpact u paguyc Bcenennoil, teopus
bonpmoro B3peBa. Mogens «ropsiuen
Bcenennoiy». PenukroBoe usinyueHue
MacmtabHast  cTpykTypa BceneHHOI.

8.10 Meraranaktuka. Hepeménnsie mpooaemsl

aCTPOHOMUU




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI 1UIS1 YYHEHUKA

1. T.5. Mskumes, b.b. Byxosues, H.H. Corckuii «®@u3uka. 10 knacc (6a30BbIii ypOBEHB)»,
2021 r
2. T.4. Mskumes, b.b. Byxosues, B.M. Harypun «®wusuka. 11 kmacc (6a30Bblil ypoBEHb)»,
«®Pusuka. 11 knacc (6a30BbIii ypoBeHb)», 2019 .

3. A.IL PeivkeBuu @usuka 3anaunuk 10-11-it k1. M. Ipoda 2012 r.

METOANYECKHUE MATEPHUAJIBI IJ15 YUUTEJIA

1. I'.A. Msakumes, b.b. byxosues, H.H. Corcknii «®u3uka. 10 xinacc (6a30BbIii ypPOBEHB )Y,
«®Pusuka. 11 kmacc (6a30Bblii ypoBeHb)», 2021 T.

2. A.E. Mapon. /lunaktuueckuii matepuan “®@usuka-10 xi1.” - M.: Ipoda 2012r.

3. A.IL. PeimkeBuy ®@usuka. 3agaunuk 10—-11-if kmace. - M.: [lpoda 2012 .

4. I1.T". Caenko ®dusuka. YuebHuk s 9-ro knacca. - M.: Ilpocsenienne 1992 r.

5. @usuka. 10 knacc. Jlunaktuueckne KapTouku-3aganus (aBTopsl M. A.

Vmakos, K. M. Ymrakos).

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

1. IlepcoHanbHbIi caiT yunTens - http://mtd03.ru/

2. bubnuoreka — Bce 1o npeamety «Pusnka». — Pexum nocryna : http:// www.proshkolu.ru

3. BuneoornsiThl Ha ypokax. — Pexxum moctyna : http://fizika-class.narod.ru

4. Enunast kosuteknust 1U(GPOBBIX 00pa30BaTENBHBIX pecypcoB. — Pexum pgoctyma :
http://school-collection.edu.ru

5. NuTepecHble Marepwalibl K ypokaMm (H3UKHA MO TeMaM; TECThl MO TeMaM; HarJsaHbIe
mocoOus K ypokam. — Pexxum moctyna : http://class-fizika.narod.ru

6. DnekTpoHHbIe yueOHUKH 10 pu3uke. — Pexxum nocrymna: http://www.fizika.ru
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Tems! npoekToB 1o ¢gusuke 10 u 11 kmaccsr

. Odu3HKa «HEBO3MOXKHOI 0.

. MarauTtHas neBuTaIus.

. Meramarepuraiibl 1 HEBUAUMOCTb.

. Tenenoprarus u Hay4YHast paHTaCTHKA.

. Tenenatus u TenexkuHes: pusndeckoe 000CHOBAHUE.

. Bynyiee HCKyCCTBEHHOTO MHTEIUICKTA.

. Hay4Hble moncku BHE3EMHOMN KU3HU.

. Ou3MKa pa3BUTHIX LIMBUJIU3ALUN.

. NoHHBIE U MUIa3MEHHBIE IBUTATENM, COJIHEUHBIE MTapyca.

. Kocmuueckwuii mudr.

. OnacHOCTH KOCMHYECKOIO Ty TELIECTBUS.

. AHTHBEIIECTBO U AHTUBCEJICHHBIE.

. JIazeiiku B Teopuu DUHIITEHHA.

. KpoToBbI€ HOpPBI U YEPHBIE JBIPHI.

. IlyTemecTBus BO BpeMEHH: UTPOBast IUIOMIAKA sl (PU3HKOB.
. IlapannenpHble BCEIEHHBIE U TUIIEPIIPOCTPAHCTBO.
. Teopus cTpyH.

. Beunsblil gBUTaTenb B UCTOPUH.

. OHeprus u3 Bakyyma?

. AHU30TPONMS KUJKUX KPUCTAJIIOB.

IIpuniaoxenne 1



