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HOACHUTEJIbBHAA 3AIINCKA

[IporpamMma mo (u3uke 60a30BOTO yPOBHS HA YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus pazpaboTaHa Ha OCHOBE MOJOKEHUI U TP eOOBAHMI K Pe3yIbTaTaM
OCBOCHHMSI OCHOBHOW 00pa30BaTelIbHOM MpoTrpamMmbl, npencraBieHHbix B @I'OC
COO, a taxke ¢ yu€rom (PenepanpHOl pabode MpoOrpamMMbl BOCIUTAHHS H
KOHIEMIINYU MpenojaBanHus yueoHoro npenmera «dusuka» B o0pazoBaTeNbHbBIX
OpTaHu3aIUsAX Poccuiickon denepanuu, P €ANN3YIOLINX OCHOBHEIE
oOpa3oBaTelibHbIE TP Or'PaAMMBI.

[Iporpamma pa3paboTaHa B COOTBETCTBHM ¢ Y4eOHBIM I1aHomMm MBOY
«I'ep3enp-Aynbckas CIL Ne2y nyist ypoBHSL OCHOBHOTO 00Iero o0pa3oBaHus ¢
UCMOJIb30BAaHUEM COBPEMEHHOTO 000pyIOBAHUS LIEHTPA €CTECTBEHHO-HAYYHOU U
TEXHOJIOTHYECKON HampaBlieHHOcTH «Touka pocran. Ha 06a3ze menrpa «Touka
pocrta» obecrneurBaeTcs peanusaius 00pa3oBaTeIbHBIX MIPOTrPpaMM €CTECTBEHHO -
HAYYHOM U TEXHOJIOTHUYECKON HANIPaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUHC
TpeOOBaHUSAMU 3aKOHOJATENbCTBA B cdepe o0pa3oBaHUd U C Y4ETOM
pexkoMeHmamii  degepandbHOro omepartopa ydeOHOro mnpeaMera «Du3nukay.
Hcnons3oBanue o0opynoBanus HeHTpa «Todyka poctay MpH peaau3alud JaHHOU
paboueil mporpamMMbl O3BOJISIET CO3/aTh YCIOBUS:

® ISl PACIIMPEHUS COAECPHKAHUS IIKOJIBbHOTO OMOJIOTUYECKOTO 00pa30BaHus;

® IS TIOBBIIIEHHWS TIO3HABATEILHOW AKTUBHOCTH OOyYalOIIUXCS B
€CTECTBEHHO-HAy4YHOU 00J1aCTH;

® IS Pa3BUTHS JIMYHOCTU pebeHKa B mpoliecce 0O0yueHus OMOJOTHUH, €ro
crocoOHoCTeN, POPMUPOBAHUS U YIOBIETBOP EHUSI COLMATBHO 3HAUUMBbIX
HWHTEP €COB M TTOTP €OHOCTEH;

e s palboThl ¢ oAap EHHBIMH IIKOJILHUKAMHU, OPTaHU3ALIMU UX Pa3BUTHUS B
pa3IUYHBIX 00JacTsIX 00pa30BaTENIbHOM, TBOPUECKOM ACSITETbHOCTH.
[Ipumenss mudpoBbie gabopaTopuu HA ypoKax (QHU3WKH, yYalluecs CMOTYT
BBINOJIHUTh MHOKECTBO J1a00PATOPHBIX pabOT U SKCIEPUMEHTOB O IpOorpamMmme

«DU3HKAY.

Coneprxanue mporpamMmbl 1o (u3uke HampaBieHO Ha (opmupoBaHue
€CTECTBEHHO-HAyYHOW KapTuHbl Mupa oOyuarommxcs 10-11 kmaccoB mnpu
0o0yueHuu ux (pusuke Ha 6a30BOM ypOBHE Ha OCHOBE CUCTEMHO -/1€ATEIbHOCTHOTO
noaxona. [Iporpamma no ¢usuke coorBerctByeT TpedoBanusim ®I'OC COO «
IUIAHUPYEMBIM JIMYHOCTHBIM, IMPEIMETHBIM W METampeIMETHBIM pe3yJibTaTaM
oOyueHHsl, a TaKKe YUYHUTHIBAET HEOOXOIUMOCTh pealn3aluid MEXKIIP €IMETHBIX
CBsi3eil (DU3MKM C €CTECTBEHHO-HayUHbIMU YYEOHBIMHM IpenMmeramMu. B Heit
OTIp €/IEMSAIOTCS OCHOBHBIC 1IN M3y4YeHHs (PU3UKU HA YPOBHE CPEIHEro 00IIero




00pa3oBaHus, IIAHUPYEMbBIC P E€3YyJIbTaThl OCBOCHUS Kypca (PU3UKHU: JIMYHOCTHBIE,
MeTarp eIMETHbIC, TP eAMETHbIE (Ha 6a30BOM ypOBHE).
[IporpaMma 1o gpu3nke BKIIOYAET:
e IUIAHUPYEMBIE P €3yJbTaThl OCBOCHUS Kyp ca (pu3uku Ha 0a30BOM YPOBHE, B
TOM YHCII€ NP EAMETHBIE P E3yIbTaThl 10 TOAaM 00YUCHHUS;

e cojieprKaHHue yueOHOTO npeamera « Pu3uka» mo rojgam o0ydeHusl.

du3zuka Kak Hayka O HamOosee OOIMX 3aKOHAX MPUPOJIbI, BBHICTyIAas B
Ka4yecTBe Y4eOHOTO MpeMeTa B IIIKOJIE, BHOCUT CYIIIECTBEHHbBIN BKJIaJl B CUCTEMY
3HaHUM 00 oKpy:karoiiem Mup €. LIIkonbHbIN Kypc GU3NKH — CUCTEMOOOP a3y IO Uit
JIJTS €CTECTBEHHO-HAYYHBIX YUEOHBIX TP €IMETOB, MOCKOJIbKY (PU3UUECKUE 3aKOHBI
JeXaT B OCHOBE MPOIIECCOB U SIBJICHUN, M3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbusznyeckoir reorpaduert u acrpoHomued. Mcmonb3oBaHME W AKTUBHOE
NpuUMEHEeHUEe (PU3MYECKUX 3HAHUW ONpenensieT Xapakrep ¢ pa3BUTHE
pa3HOOOpa3HbIX TEXHOJIOTUHA B cdepe SHEPTeTHKH, TPaHCIOPTa, OCBOEHUS
KOCMOCA, TIOJIy4YEeHUS HOBBIX MAaT€pHUaTIOB C 3aJJaHHBIMU CBOMCTBAMU U AP YTHX.
N3yuenue (U3MKM BHOCUT OCHOBHOUM BKJIaJ B (OPMHUPOBAHHE E€CTECTBEHHO-
HAYYHOM KapTUHBI MUpa oOydaromuxcs, B GopMUPOBAHUE YMEHHUM NP UMEHATH
HAaY4YHBIM METOJI TO3HAHHUS TP U BHITIOJTHEHUH UMM YUYEOHBIX MCCIIEIOBaHUM.

B ocHoBy kypca ¢u3ukM mjisi YpOBHS CpenHero oOmiero oOpa3oBaHUS
MOJIOKEH PSIJ HWACH, KOTOPBhIE MOXXHO paccMaTpUBaTh KaK MPHUHIUIBI €ro
IIOCTP OCHHSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SIBISETCS JOTHYECKH
3aBep IIEHHBIM, OH COJIEP KUT MaTep MaJl U3 BCEX Pa3/ieOB (PU3UKH, BKIIOUAET KaK
BOIIPOCHI KJIIACCUYECKOM, TaK U COBP EMEHHOM (PU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBUM € HEMl MaTepuall Kypca (PU3UKH
00beMHEH BOKpYr (Qu3uueckux Teopuid. Bemymmm B Kypce SBISETCA
dbopMUpOBaHHUE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTEp MU, BEIIECTBE
ToJIE.

Hoes eymanumapusayuu. EE peanuzanus mpeanosaraeT MCIOIb30BaHHUE
T'YMaHUTapHOTO MOTeHIMada (GU3NUECKOW HAyKH, OCMBICIICHUE CBSI3U Pa3BUTHSA
busuku ¢ pa3BuTHEM OOmIECTBA, a TaKke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMH M 9KOJIOTUYECKUMU TP 00JIeMaMH.

Hoes npuxnaonou Hanpaenennocmu. Kypc ¢usuku mnpenmonaraer
3HAKOMCTBO C IIUP OKUM KPYTOM TEXHHUUYECKUX U TEXHOJIOTUYECKUX ITP UI10KEHUN
VM3YyYEHHBIX TEOPUHN U 3aKOHOB.

Hoes sxonocusayuu peanusyercs TOCPEICTBOM BBEACHHUS DIIEMEHTOB
COJlepKaHMs, TMOCBAIMIEHHBIX OSKOJOTHYECKMM TMpoljieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHUEM TEXHUKW M TEXHOJOTHH, a TaKKe 00CYXKICHUS
p 00JIEM p AIIMOHATILHOTO IP UPOIOTIONE30BAHMS M SKOJIOTUIECKO O€30MacHOCTH.



Crep XKHEBBIMU dJIEMEHTAaMU Kypca (PU3MKU HAa ypOBHE CpemaHero oOIero
oOpa3oBaHus ABIAIOTCS Pu3ndeckue Teopuu ((hopMUpOBaHUE NP €CTABICHUNA O
CTPYKTYpe MOCTp OeHUs PU3UIECKOM TEOP UM, PO (PyHIaMEHTAIBHBIX 3aKOHOB U
NPHUHIIMIIOB B COBPEMEHHBIX TMPEACTABICHUSIX O TMPUPOJE, TIpaHUIax
NPUMEHUMOCTH TEOpHUH, IS OIMHUCAHUS ©CTECTBEHHO-HAYUYHBIX SBICHUA U
TP OIIECCOB).

CuCTeMHO-I€ATeIHLHOCTHBIN TOJIXO0 B Kypce (PH3UKU peannu3yercs mp exie
BCEr0 3a CUET OPTaHU3AIMH IKCIEP IMEHTAIBHOMN JeSTeNbHOCTH 00yYaroImuxcs.
Jnsa 0Ga3oBoro ypoBHSA Kypca (PU3HKH — OTO HCIOJIb30BAaHUE CHUCTEMBI
(bpOHTANBHBIX KpPAaTKOBPEMEHHBIX OJKCIIEPHUMEHTOB M JIabOpaTOPHBIX PpadoT,
KOTOpBI€ B pOoTrpaMmMe 1o (pu3uke 0ObeIUHEHBI B OOIIUI CIIMCOK YUEHUIECKUX
Ip aKTHYECKUX paboT. Brijenenre B yka3aHHOM Tep euHe JIabopaTOpHBIX padoT,
NPOBOJUMBIX JUISi KOHTPOJISI U OIIGHKH, OCYIIECTBISICTCS YYaCTHUKAMU
00pa3oBaTeNbHOTO TIPOIECCa HUCXOAs M3 OCOOCHHOCTEH IIJTAaHUPOBAHUS W
ocHamieHuss kabuHera ¢usuku. Ilpm »TOoM oOecreunBaeTcss OBJAJICHHUE
0OyYarImMUMUCS YMEHUSIMU TIPOBOJNUTH KOCBEHHBIC M3MEpEHUS, MUCCIEIOBAHMUS
3aBUCHUMOCTEH (U3WYECKHX BEIIMYMH M TOCTAHOBKY OIIBITOB IO TPOBEpPKE
I €JI0KEHHBIX THITOTE3.

bonbkmioe BHUMaHUE YJIENSIETCS PEHICHHIO PAacYETHBIX M KauyeCTBEHHBIX
3agad. [Ipu 3TOM 17151 pacd€THBIX 3a7a4 P UOPUTETOM SIBIISIFOTCS 3aJ1a4d C SIBHO
3aJJaHHOM (PM3UUECKOUN MOJIEbI0, TO3BOJISIONIME P UMEHSTh U3y YEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jeiia Kypca, TaK U UHTErPUPYS 3HAHUS W3
pa3HbBIX pa3AenoB. J[j1s kaueCTBEHHBIX 3a]1a4 [P HOP UTETOM SIBJISIOTCSI 3a/IaHMsI Ha
OoOBsSICHEHHE TPOTEKaHUsI (PU3NUYECKUX SBJICHHA M TPOIECCOB B OKpYKaOIIEH
KU3HHU, TpeOyrolue BbIOOpa (U3MUECKOM MOJENU I CUTyalldd IpaKTUKO-
OpHUEHTUP OBAHHOTO Xapakrepa.

B cootBerctBun ¢ TpeboBanusimu DPI'OC COO k MartepuanabHO-
TEXHUIECKOMY OOECICUCHHIO Y4YeOHOTO mpoliecca 0a30BBIM YPOBEHb Kypca
(bU3UKH HA Yp OBHE Cp €AHET0 001I1ero 00pazoBaHMsI JOIKEH U3YUaThCs B yCITOBHSIX
MPEIMETHOTO KaOwmHeTa ()M3WKH WIM B YCIIOBUSX MHTETPHPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOwHere pu3uku MOHKHO OBITH
HEeoOXoauMoe J1abopaTopHOE OOOPYIOBAaHHME JUIS BBIMOJHEHHS YKa3aHHBIX B
nporpamme o Pu3rKe y4eHUIECKUX MPaKTUIEeCKUX PadoT U IEMOHCTP aIll[HOHHOE
000pyIOBaHHE.

JlemoHcTp armonHoe 00opymoBaHHEe (QOPMHPYETCS B COOTBETCTBHH C
NPUHIAIIOM MHUHHAMAJIBHON JTOCTAaTOYHOCTH W O0OECIeYMBaeT IMOCTAaHOBKY
MEPEYUCIICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBBIX JEMOHCTPAIM s
UCCIIEIOBAHUS M3yYaeMbIX SBICHMA H MPOIECCOB, ODMIUPUYECKUX U
dbyHIaMEHTaTIbHBIX 3aKOHOB, X TEXHUYECKUX TP UMEHEHUIA.



JlabopaTopHoe 000pyHOBaHUE OJIsI YUYEHHUYECKHMX MPAKTHYECKUX padoT
dbopMupyercs B BHUIE TEMAaTUYECKHX KOMIUIEKTOB U OOecreunBaeTcs B pacuére
OJIHOTO KOMIUIEKTa Ha JABYyX oOOydawmuxca. TemMaTuyeckue KOMILIEKTHI
nabopaTopHOTO OOOpPYJIOBAaHUS JOJKHBI OBITh MOCTPOEHBI HA KOMILIEKCHOM
UCMOJIb30BaHWU aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, @ TAKKE KOMIIBIOTEP HBIX
U3MEP UTENIbHBIX CUCTEM B BHJI€ LU(POBBIX J1aOOPaTOp UH.

OCHOBHBIMU LENISIMU U3y4eHUS (PU3UKHU B 00LIEM 00Pa30BaHUU SABIISIOTCSA:

dbopmMuUpOBaHUE MHTEpeca U CTpEMIJICHUS OOydalomuXcsi K Hay4dHOMY
M3yYEHUIO MPUPOJIbI, PAa3BUTUE MX HHTEIUIEKTYyaJIbHBIX M TBOPYECKUX
CITOCOOHOCTEH;

Pa3BUTHE TP €ICTABICHUI O HAYYHOM METO/I€ IO3HAHUS U (HOP MUP OBAHUE
HCCIIEIOBATEIbCKOTO OTHOIIIEHHUS K OKP Y)KAIOIIUM SIBJICHUSM;
dbopMUpOBaHME HAYYHOTO MHPOBO33pPEHUSI KAaK pe3yjbTaTa U3y4EHUS
OCHOB CTPOCHHMS MaTepUU U PyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;
dbopMuUpOBaHHME YMEHUA OOBSICHATH SBJICHUS C HCIOJb30BAHUEM
(U3UYECKUX 3HAHUM U HAYUYHBIX JI0KA3aTeNbCTB,;

dbopMUpOBaHUE TIPEACTABICHUN O POJK (HU3UKH JJIS pa3BUTHS AP YTHUX
€CTeCTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHIA.

JlocTikeHne 3TUX 1Leeil 00ecrneynBaeTcsl p elIeHneM CIIeAyoIuX 3aad B

MpoIlecce U3ydeHus Kypca (PU3uKu Ha ypOBHE CpeaHEro oo1mero oopa3zoBaHus:

npuoOpereHne  cucTeMbl  3HaHUM 00  oOmux  Qu3nyecKux
3aKOHOMEPHOCTSIX,  3aKOHaX, TEOpHUAX,  BKIIOYas MEXaHUKY,
MOJIEKYISPHYI0 (HU3UKY, JJIEKTPOJMHAMHUKY, KBAHTOBYIO (U3UKY U
AJIIEMEHTHI acCTpP O(PU3HUKH;

dbopMUpOBAHME YMEHUA TIPUMEHSATH TEOPETHUUYCCKUE 3HAHUA IS
00BsICHEHNA (PU3MYECKUX SBJICHHMA B TMPUPOAE H JJS TP HUHATHSI
P aKTUYECKUX PEUICHUH B MOBCEIHEBHOM KU3HU,

OCBOCHHME CIIOCOOOB pEIICHUs Pa3dUYHBIX 3aJad C SIBHO 3aJlaHHOU
dbusznyueckoll MOJEnblo, 3ajad, MOAPa3yMEBAIOIIUX CaMOCTOSTENbHOE
co3manne GU3NIEeCKOr MOJEIH, aICKBATHOW yCIIOBUSM 3a]1a9H;
MOHMMaHue (PU3NYECKUX OCHOB W TMPHUHIIUIOB JIEUCTBHS TEXHUYECKHUX
YCTP OMCTB M TEXHOJIOTHYECKHUX TP OLIECCOB, UX BIMSHUS HA OKP Y/KAIOLIY FO
cpeny;

OBJIAJICHHE METOJIAMH CaMOCTOATEILHOTO TUIAHUP OBAHUS U NP OBEACHUS
(GU3NUECKUX SKCIep MMEHTOB, aHalW3a M WHTEpIpeTauud HHGOpP MaIuH,
OITp €AENEHUA JOCTOBEP HOCTH MOJIYUYEHHOTO PE3YJIbTATA;

CO3JIaHUE YCIOBUH JJIsI PA3BUTUSL YMEHUH TP OEKTHO -UCCIIE€10BATENbCKOM,
TBOPYECKOU NEATEILHOCTH.



Ha usydenue ¢u3uku (0a30BbIil ypOBEHb) HA YPOBHE CPEIHEr0 OOILETro
oOpazoBanus otBoaAUTCs 136 9acoB: B 10 kitacce — 68 yacoB (2 yaca B HEENIO), B
11 xmacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipenmaraemeiii B mporpamme 1o (u3uke mepedeHb T1abOpaTOPHBIX U
MPaKTUIECKUX PaboOT SABISETCS PEKOMEHIOBAaHHBIM, YUYHTEIb JeaeT BBHIOOP
NpOBeACHUA JIaOOpaTOPHBIX PabOT U OMBITOB C YYETOM HWHIMBHUIYaJIbHBIX
0COOEHHOCTEN 00yUarommuxcs.



COAEPXAHUE ObYYEHUA

10 KJIACC

Pa3znen 1. ®usnka U MeTOIbl HAYYHOT O MO3HAHMS

®usrka — Hayka o npupoje. Hayunbsie METOABI TO3HAHUS OKP Y>KAKOIIErO
Mupa. Posib 3KCIIEpUMEHTa W TEOpUM B MPOIECCE MO3HAHUS TPUPOJBI.
DKcnep UMEHT B (PU3HUKE.

MonenupoBanue GuU3nYecKux sIBJICHUM W TpolieccoB. HaydyHble runoTessl.
du3nvecKue 3aKOHbI U TEOPUH. ['paHuUIIbl TP UMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpvuHIMIT COOTBETCTBUA.

Posib u mecto ¢usuku B GopMUPOBaHUU COBP EMEHHOW HAYUYHOU Kap TUHBI
MHpa, B TP AKTUYECKOU NEATETbHOCTH JIOEH.

Jlemoncmpayuu

AHanoroBble M HUPPOBBIE H3MEPUTEIbHBIC MPUOOPHI, KOMIILIOTEP HbIC
JIATYUKHU.

Pa3gen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBrmxkeHre. OTHOCHTEIBHOCTh MEXAHUYECKOTO JIBUIKECHUS.
Cucrema otcuéra. Tpaekropus.

IIepemerieHue, CKOpOCTb (CpeaHsAsl CKOPOCTb, MTHOBEHHAsl CKOPOCTb) U
YCKOpPEHHE MaTepHUabHOM TOYKM, MX MPOEKUHMU HAa OCU CHUCTEMBI KOOpIUHAT.
CrioxxeHue nep eMenieHui 1 CI0KEHUE CKOP OCTEN.

PaBHOMEpHOE M paBHOYCKOPEHHOE NPAMOJIMHEWHOE ABMKEHHE. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHMs, IyTH M IEpEMEIICHUS
MaTep MaIbHOM TOUYKU OT BP EMEHHU.

CB00OO0IHOE MajeHue. Y CKOpEeHHEe CBOOOHOTO TMaICHHUS.

KpuBonuueniHoe nBwxkeHue. JIBwkeHne MaTepualbHOM TOYKM IO
OKP YKHOCTH C TOCTOSTHHOM 10 MOJ1YJIFO CKOP OCTBIO. YTII0Basi CKOP OCTb, IMHEHHAS
ckopocTts. [lepuoa u yactora oOpaienus. LIeHTp oCTp eMUTENBHOE YCKOP EHUE.

TexHuueckue yCTpOMCTBA M NPAKTUUYECKOE MPUMEHEHUE: CHUAOMETD,
JBUYKEHUE CHAPAJIOB, LIEMHbIEC U pEMEHHBIE MEep enauHu.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUéTa, WLIIOCTPallisd KHHEMATUYECKUX XapaKTep UCTHK
JBUKEHUSL.

[IpeoOpa3oBaHue IBUKEHUH C UCITOTB30BAHUEM IIP OCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€E U B Pa3p €KEHHOM NP OCTP AHCTBE.

HaOntonenue nBuxeHus Tena, Op OLIEHHOTO MOJ YIJIOM K TOPHU30HTY U
rOp U30HTAJIBHO.



N3Mep eHne yckopeHns: CBOOOIHOTO MaJICHUSI.

Hamnpasnenne ckopocTy Mpu IBUKEHUH IO OKP Y>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomaoi

N3ydeHne HEp aBHOMEPHOTO JBUKEHUS C LENBIO OMp €AEICHUS] MTHOBEHHOU
CKOP OCTH.

HccnenoBanue COOTHOILICHUS MEXKAY MHYyTSAMH, NOPONIAECHHBIMU TEJIOM 3a
MOCTIEIOBATENILHBIE PAaBHBIE MNPOMEKYTKHM BPEMEHH NPH PaBHOYCKOPECHHOM
JIBUKEHUHU C HAYAJIBbHOM CKOP OCThIO, PAaBHOM HYIJIIO.

N3ydeHue nBuxkEeHUs MapuKa B BA3KOW KHUIKOCTH.

N3yueHue nBm>XeHUs Tena, Op OIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunuun  otHocutenbHOCTM  ['amunesd. IlepBeid  3akoH  Hprotona.
NuepumanbHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unmu cui. Bropoii 3akon Hetorona
JUISL MaTep MaJIbHOM TOUKU. Tpernil 3aKkoH HbrO0TOHA IS MaTep HaJIbHBIX TOYEK.

3akoH BcemMupHOro TtsAroreHus. Cuna Tskectd. llepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buabl Tp eHus (1okosi, CKoJbxeHus, kaueHus ). Cuna tpenus. Cyxoe
Tpenue. Cusa TpeHUsl CKOJIbKEHUsI U cuiia Tp eHus mokosi. Koadduiument tp enus.
Cuna conpOTHUBIICHUS NMPU ABUKECHUM TeJla B )KUJIKOCTU WU Ta3e.

[TocTynaTenbHOE U BpalaTelibHOE ABUKEHUE a0COTIOTHO TBEP IOTO Tela.

MOMEHT cuiIbl OTHOCUTENIBHO OCH BpameHud. [limedo cuibl. YcinoBus
paBHOBeCHUS TBEPAOTO TenNa.

TexHUYEeCKne YCTpOWCTBA W MPAKTHUYECKOE MPHUMEHEHHUE: IOJIIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jemoncmpayuu

SIBeHnEe UHEP UK.

CpaBHeHune Macc B3auMOJEHCTBY FOLIIMX TEJL.

Bropoii 3akon HeroToHa.

N3mep enue cuit.

CioxxeHue cui.

3aBUCUMOCTh CHJIBI YIPYTOCTH OT JAedop MaIiu.

Hesecomocts. Bec Tena npu yckop eHHOM MOABEME U TIaJICHHM.

CpaBHeHuE cul TP EeHHSI TTOKOSI, KAYEHUSI U CKOJIbKEHUS.

YcnoBus paBHOBECHSI TBEP 10r0 Tenna. Bubl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomoi

N3ydenne nBrxeHns Op ycKa 10 HaAKJIOHHOM TUTOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIP YTOCTH, BOZHUKAIOLIUX B IIPY>KUHE U
pe3nHOBOM oOpa3iie, OT X JaAedopMalmu.

HccnenoBanue ycCiloBUM paBHOBECHs TBEPAOrO Tela, HMMEIOLIEro OCh
Bp alllCHMUS.

Tema 3. 3akoHnbl coXpaneHus 6 mexaHuke

NmMnynbc mMaTepuadbHOM TOYKM (TENla), CUCTEMBl MAaTEpHUAJIbHBIX TOYEK.
NmMnynec cWibl 1 M3MEHEHHE UMITyJbCa Tela. 3aKOH COXPAaHEHWs HMMITyJbCa.
PeakTtrBHOE NBMKEHUE.

Pab6oTa cuiibl. MOIIHOCTD CHITBI.

Kunernueckass sHeprusi MatepuaibHOM TOYkH. Teopema 00 M3MEHEHUU
KHMHETUYECKOW SHEPTUU.

[ToreHunanbHas DHEPTUA. [ToreHunanbHas DHEPTHUs YIpYTO
nebopMUpOBaHHOW mpykuHbl. [loTeHuManbHass »SHeprust Tena  BOJIU3HU
MTOBEP XHOCTH 3EMIIH.

[loreHnmanpHple ¥ HENOTEHIMalbHble  Ccwibl. CBsi3b  pabOThI
HENOTEHIMAJIbHBIX CHWJI C U3MEHEHHUEM MEXaHUYECKOW SHEPTHHM CHCTEMBI TEIN.
3aKOH COXPAaHEHUsI MEXAHUYECKOW SHEPTHH.

Yupyrue u Heynp yrue CTOJIKHOBEHHUS.

TexHuyeckrne yCTpOWCTBA U MPAKTUYECKOE TP UMEHEHUE: BOJIOMET, KOIED,
P Y>KUHHBIN TUCTOJIET, IBUKEHUE P AKET.

Jlemoncmpayuu

3aKOH COXP aHEHUS UMITYJIbCA.

PeaxTtuBHOC IBIIKEHHUE.

[lepexo MOTEHIMATBLHON SHEPTUN B KHHETUYECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomuol

N3ydeHne aOCONIIOTHO HEYNPYTOro yJaapa € MOMOIIbIO JABYX OJUHAKOBBIX
HUTSIHBIX MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CHIIBI ¢ U3MEHEHHEM MEXaHHYECKON 3HepTHuH
TeJla Ha NP UMEPE PACTSHKEHUS P €3UHOBOTO JKI'yTa.

Pa3nen 3. MoJiekyasipHasi pu3uKa 4 TePMOAUHAMMKA

Tema 1. Ocrog6bl MONEKYNAPHO-KUHEMUYECKOT MEOPUU

OCHOBHBIE ITOJI0XKEHUS MOJIEKY ISP HO-KUHETHYECKOM TEOPUU U UX OIBITHOE
obocHoBaHue. bpoyHoBckoe nBwxkenue. JAuddysus. Xapakrep ABWKEHUS U
B3aMMOJCUCTBUS YACTHI] BelecrBa. MoJenu CTpOEHHs Ta3oB, XKUIKOCTEH M
TBEP IBIX TEJ U 00BSICHEHNE CBOMCTB BELIECTBA HA OCHOBE 3TUX Mojelnel. Macca u
pa3Mepsl MosekyJ. KomnuectBo BemiectBa. IlocrosiHHas ABoranpo.

TennoBoe paBHoBecue. Temnepartypa u e€ usmepenue. lllkana remnepatyp
Lenbcus.



Mopnens wumpeanbHOro rasza. (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKOW TeOpHUHU HjealbHOTO raza. AOCOIIOTHAsE TeMIepaTrypa Kak mepa
CpEIHEN KHWHETUYECKOW HSHEPTUM TEIUIOBOTO JBWXKEHHs vactul raza. [llkana
temnepatyp KenbBuHa. ['a30Bbie 3ak0oHbL. YpaBHeHne Menneneesa—Knaneip ona.
3akoH [lanbroHa. M30mpoueccsl B HaeaabHOM ra3e ¢ MOCTOSHHBIM KOJIWYECTBOM
BelecTBa. ['paduyeckoe MpencraBiIeHUe HU3OIMPOIECCOB: HM30TEpMa, MU30X0pa,
n3zobapa.

TexHUYeCcKue YCTpOWCTBA M TMPAKTUYECKOE IPUMEHEHHE: TEPMOMETP,
O0apomertp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIINE JIUCKPETHOE CTPOEHHUE BeliecTBa, GoTorpaduu
MOJIEKYJT OpTaHUYECKUX COCTUHECHUIA.

OmnbIThl 10 1UPPY3UN KUIKOCTEN U ra30B.

Monenb 6P OyYHOBCKOTO JIBHYKCHHS.

Mopens onsiTa [lITepHa.

OnbITHI, JIOKa3bIBAIOIIHE CyIIECTBOBAaHUE MEKMOJIEKYJIIPHOTO
B3aUMO/ICUCTBUS.

Moaenb, WLTIOCTp Up yIOIIasi IpUP Oy JaBJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSIHHMS HJCAJIBLHOTO Trasa,
W301IP OLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomasi

Onpenenenrie Macchl BO3/1yXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEpEHUU
00bEMa KOMHATHI, JABJICHUS U TEMIIEpaTyphl BO3JAyXa B HEM.

UccnenoBanue 3aBUCUMOCTH MEXTY TIap aMETPAMU COCTOSIHHS Pa3p €AXEHHOTO
rasa.

Tema 2. OcHo8bl mepmoOUHAMUKU

TepMoauHamuyeckas cucreMa. BHyTpeHHssI DHEpPTUs TEP MOJAMHAMUYECKOU
CUCTEMBI U CIIoco0bI € m3MeHeHns1. KonnuecTBo TernoTel 1 padota. BHyTp eHHAS
SHEPTUS  OJHOATOMHOTO  MJACAIBHOrO  Tra3za. Bwuasl  Temionepenaydu:
TEIUIONP OBOJHOCTh, KOHBEKIIMSI, U3JIyUEHHUE. Y IeJIbHAS TEMIOEMKOCTh BEILIECTBA.
KonuuecTBo TEMmIOTHI MpU TEIJIONEp eaaye.

[Torstue 06 ammabatHOM Tmporiecce. [lepBbIii 3aKOH TepMOIUHAMUKH.
[IpumeHeHne mepBOTO 3aKOHA TEPMOJAMHAMUKH K M3ompoieccam. ['paduueckas
HMHTEP Ip eTanus padoThI Ta3a.

BTopoii 3akoH TepmoauHamMuku. HeoOpaTuMOCTh Tp O1IECCOB B TP UP OJI€.

TemmoBeie  MamuHbl.  [IpUHIMIIBI  AEWCTBUA  TEIUIOBBIX  MAIIIMH.
[IpeoOpaszoBanuss dHEpTUH B TEIIOBHIX MammuHaX. Koaddumuent moae3Horo
nevictBus TerutoBod MamuHbl. [{ukn KapHo m ero ko3h(dUIMEHT IMOJIE3HOTO
JENCTBUS. DKOJIOTHUECKHE TP 00JIEMBI TEIUIOIHEP T€THUKH.



TexHuueckue yCTpOHCTBA M MNPAKTHUECKOE NPHUMEHEHHWE: JABUTATEb
BHYTP EHHET0 CropaHusi, ObITOBOM XOJOAMIbHUK, KOHAUIIMOHED .

Jlemoncmpayuu

M3MeHeHre BHYTpEHHEH SHEPTUM Teja MPU COBEPIICHUH PabOThl: BBUIET
npoOKM M3 OyTBUIKM MOJ ACHCTBHEM CXKATOTO BO31yXa, HarpeBaHue 3pupa B
JaTYHHOU TpyOKe myTEéM Tp eHuUs (BUIACOAEMOHCT aIfusl).

M3MeHeHne BHYTp EHHEW dHEpTUU (TeMIlepaTyphl) Teja Mpu TEIIONep eaaye.

OnpiT mo aauabaTHOMY pacCHIMPEHUI0 BO31yXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu nap 0Bo# TypOUHBIL, ABUTATENS BHY TP EHHETO CTOP aHUS], P EAKTUBHOIO
JBUTATENS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomasi

N3mepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Azpecamnsvie cocmoanun eeujecmea. Dazosvie nepexoovt

[TapooOpa3zoBanue u KoHaeHcanus. Mcnapenue u kunenue. AOCOTIOTHAS U
OTHOCHUTENIbHAsA BJIAXKHOCTh BOo3ayxa. HacelineHHbll map. YaenbHas TeIwioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JABJICHUS.

TBépnoe teno. Kpucrammueckue u amop GpHble Tes1a. AHU30TP OIIUSI CBOMCTB
kpucrannoB. JKuakue kpucrainabl. CoBpeMmMeHHble Marepuaibl. [lnaBinenue u
KpUCTaJIIM3alus. Y aenbHas TerioTa miasienus. CyOomumariys.

VYpaBHeHue TerioBoro 6agaHca.

TexHuueckue ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: TUTPOMETp U
MICUXP OMETP, KaJTOPUMETP, TEXHOJOT MU MOJTYYEHHS COBP EMEHHBIX MaTepHUaJoOB, B
TOM YHCJI€ HAHOMATEP MaJIOB, U HAHOTEXHOJIOTHH.

Jemoncmpayuu

CBoiicTBa HACBIIICHHBIX AP OB.

Kunenue mp v mOHWKEHHOM J1aBJICHUM.

Cnoco0b1 u3mMep eHus BIAKHOCTH.

Hab6nroaenue Harp eBaHus U IJ1ABJICHUS KP UCTAJIJIMUECKOTO BEIIECTRA.

JleMOHCTpanus Kp uCTaJioB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3Mep eHne OTHOCUTENBHOW BIAKHOCTH BO3/1yXa.

Pa3zpnen 4. DuekTpoauHamMmuka
Tema 1. dnekmpocmamuka
DJekTpu3anus Tel. OJEKTPUYECKUMM 3apsa. [[Ba Buaa 3IEKTp AYECKHUX
3apsaaoB. [IpOBOJIHUKY, OUAIEKTPUKHA U MOJYIPOBOJHUKH. 3aKOH COXPaHECHHUS
IIEKTP UYECKOTO 3apsiaa.
B3anmoneiictre 3apsa0B. 3akoH KynoHa. To4YeuHblil 3J1€KTp MYECKUM 3ap siA.
DuekTpuueckoe nojie. Hanp sok€HHOCTH 31eKTp uueckoro nojs. [IpuHinun



CYNEPIO3UILIAN JJIEKTP NUECKUX MoJiel. JIMHUM Hanp IAKEHHOCTU AJIEKTP UUECKOTO
TIOJIS.

PaGora cun snekrpocratuyeckoro mnois. [lotenmman.  PasHocth
MOTCHIHANOB. [IpOBOAHMKM M [UAIEKTPUKU B DIIEKTPOCTATUYECKOM MOJIE.
JvsnexkTpudeckast mp OHUAEMOCTb.

DunekTp 0éMKocTh. KoHeHcaTop. D1eKTp 0EMKOCTh INIOCKOTO0 KOHAEHCATOPA.
DHeprus 3ap sKEHHOTO KOHJIEHCATOPa.

TexHUYeCKne yCTpOMCTBA WU NPAKTUYECKOE€ NPUMEHEHHE: BJIEKTPOCKOTI,
AIIEKTPOMETP, AJIEKTPOCTaTUUECKash 3alllUTa, 3a3€MJICHHE 3JIEKTPONpHuOOpPOB,
KOHJEHCATOp, KOMHP OBAJIbHBIN anmapar, CTP YWUHBIN TP UHTEDP .

Jlemoncmpayuu

YeTp OMCTBO U IIP MHLIUII EUCTBUS DJIEKTP OMEIpa.

B3anMoelicTBre Ha3IEKTP U30BAHHBIX TEJ.

DIIEKTP HUECKOE MOJIE 3aP SIKEHHBIX TEJ.

[1p OBOJHUKH B 3JIEKTP OCTATHYECKOM TOJIE.

DJIeKTp OCTaTHYECKas 3allNTa.

JIMDIIEKTP UKU B 3JIEKTP OCTATUYECKOM ITOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOLIAH
IJIACTUH, PACCTOSIHUA MEXKY HUMH U JUAJIECKTP UUECKON NP OHUIIAEMOCTH.

DHeprus 3ap sSHKEHHOTO KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomasi

N3mep enue 251ekTp 0EMKOCTH KOHEHCATOPA.

Tema 2. Ilocmoannstii 31ekmpuueckuit mox. Toku 6 paznuunvix cpeoax

DIJIEKTPUYECKUM TOK. YCIOBHSI CyUIECTBOBAHUS D3JIEKTPUYECKOTO TOKA.
Nctounuku Toka. Cuia Toka. [locTosTHHBIN TOK.

Hanp sxkenue. 3akon OMa 111 yyacTka IEu.

DIIEKTPUYECKOE COMPOTHUBJIECHUE. YEIBHOE COIMPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TAap AJUIETBHOE, CMEIIAHHOE COETMHEHUE P OBOJHUKOB.

PaGora oanekrpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCTS
AIEKTP UYECKOTO TOKA.

DJIEKTp OIBMKYIIAs CUJIAa U BHYTPEHHEE COIP OTUBJIEHUE UCTOYHMKA TOKA.
3akon Oma A1 MOJTHOM (3aMKHYTOM ) 3JIeKTp nueckoit rienu. Kop oTkoe 3aMbIkaHue.

DJIEKTpOHHAasA  MPOBOJAUMOCTh  TBEPIBIX  METAUIOB.  3aBUCUMOCTb
COMP OTUBJIEHUS] METAJLIOB OT TeMIiepaTypbl. CBEp XMIp OBOAUMOCTD.

DIIEKTp HYECKUIl TOK B BakyyMe. CBOMCTBA 3JIEKTP OHHBIX ITyYKOB.

[lonympoBoauuku. CoOcTBeHHas U OpUMECHass  IMPOBOJUMOCTb
noJTynp oBoiHUKOB. CBoicTBa p—N-miepexosa. [loxynp 0BoJHUKOBBIE TP UOOPBI.

DJIeKTpUYECKMII TOK B  pacTBOpax M  paciulaBaxX 3JIEKTPOJIUTOB.
DJIEKTP OJTUTHYECKAS] JUCCOLIUAINSA. DIEKTP OJIU3.



DnekTpuueckuii TOK B ra3ax. CamMOCTOATENbHBIA U HECAMOCTOSITEIbHBIN
pa3psaa. Mounus. [Lnazma.

TexHuueckue yCTpONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: aMIepMeTp,
BOJIbTMETP, PEOCTaT, WCTOYHMKU TOKa, 3JIEKTpOHArpeBaTelbHbIE MPUOOpPHI,
AIIEKTP 0OCBETUTENbHBIE TP HOOPBIL, TEP MOMETP COIIP OTUBJICHHUS, BAKY YMHBIN TUO],
TEPMUCTOPBI U (POTOP E3UCTOP bl, OJIYTP OBOJHUKOBBIN AUO/I, raJIbBAaHUKA.

Jlemoncmpayuu

W3Mep eHre cuiibl TOKA U HaIlp sSKEHHUS.

3aBUCUMOCTh COMNPOTHUBJICHUS LMINHIP UUECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOIa Y MTOTIEP €YHOTO CEYEHUSI U MaTepuaia.

CMmelraHHOe COeAMHEHHE TP OBOJHUKOB.

[IpsiMmoe wu3MepeHue dieKTpoaBKYyLIeH cuibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COIP OTHUBIICHUS.

3aBUCUMOCTb COTIP OTUBJICHHSI METAJLJIOB OT TEMIIEP ATYPHL.

IIp OBOAUMOCTB BJIEKTP OJIUTOB.

HckpoBoit paspsa ¥ ip 0BOAMMOCTb BO3AyXa.

OnHOCTOp OHHSISL P OBOJIUMOCTh JTUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomaoi

N3ydeHne cMEaHHOTO COEIMHEHUS PE3UCTOP OB.

N3MepeHue 31eKTp OBIKYIIEH CHIIbI HICTOYHUKA TOKAa W €r0 BHYTPEHHETO
COTIP OTUBJICHHUSI.

Habnronenue snekTponuza.

MexnpeaMeTHble CBA3U

N3yuenune kypca ¢usuku 6a30Boro ypoBHs B 10 kinacce ocymniecTBIisieTcs ¢
y4ETOM COJIepKaTeNbHBIX MEXIPEAMETHBIX CBS3€H C KypcaMu MaTeMaTHKH,
OMOJIOTHUH, XUMHUH, TeoTpaduu 1 TEXHOJIOTHH.

Meocnpeomemuvie nousmust, CBI3aHHbIE C U3YUYEHHEM METOJ0B HAyYHOTO
MO3HAHUS: SIBIICHUE, HAY4YHbIN (akT, runote3a, (pusndeckas BEIMYMHA, 3aKOH,
Teopusl, HAOJIIOZEHHE, IKCIIEP UMEHT, MOJICITUP OBaHUE, MOJIENb, U3MEpP EHHE.

Mamemamuxa: pEIICHWE CHCTEMbl YpaBHEHWH, JHHEWHAs QyHKIHS,
napabosa, runiep 6oJ1a, UX rpaduKu U CBOKWCTBA, TP UTOHOMETP MYECKHE (DY HKITUH:
CUHYC, KOCHUHYC, TAHT'€HC, KOTAHT'€HC, 0OCHOBHOE TP UTOHOMETPHUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOP IUHAT, CIIO)KEHHE BEKTOP OB.

Buonocus: Mexannueckoe IBIKEHUE B )KUBOM mpupoe, nuddysus, ocmoc,
TETI000MEH KUBBIX OPTAaHU3MOB (BHIBI TEIUIOTEP €1auH, TEIIIOBOE PaBHOBECHE),
AIIEKTP MUECKHUE SIBIICHUS B )KMBOM P UP OJI€.

Xumusi: TUCKP €THOE CTP OCHUE BEUIECTBA, CTP OCHUE AaTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHASI Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TeJl, KUIKOCTEH U



ra3oB, 3JEKTPHUUYECKHE CBOICTBA METAJJIOB, 3JIEKTPOJIUTHUYECKAs] AUCCOLMALINS,
rajbBaHUKA.

l'eocpaghus: BIaXHOCTb BO3/lyXa, BETPbI, OApOMETP, TEPMOMETP .

Texnonoeus.: npeodOpa3zoOBaHUE NBUKEHUN C MCIOJIb30BAHUEM MEXAHU3MOB,
Y4ET TpPEHUS B TEXHHKE, MOAIIMIHHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHMS
UMITyJIbCA B TEXHHUKE (pakera, BOJAOMET U JPYTHE), ABUTATENIb BHYTPEHHETO
CropaHus, mapoBasi Typ OuHa, ObITOBOM X0JIOAUIBHUK, KOHAUIIMOHEP , TEXHOJIOTHU
MOJIyY€HHUsT COBPEMEHHBIX MAaTE€pHUaJIOB, B TOM UMCIE€ HAHOMATEpHAJIOB, U
HaHOTEXHOJIOTUH, 3JIEKTPOCTaTUYECKAs 3alIUTa, 3a3EMJICHHUE AIIEKTP ONp MOOP OB,
KCEPOKC,  CTpYWHBII  TOpPHUHTEp,  DBJIEKTPOHATrpeBaTelbHble  MPHUOOPHI,
AIIEKTP OOCBETUTENbHBIE TPHUOOP bl, TAJIbBAHUKA.

11 KIIACC

Pa3znen 4. diekTpoaMHAMHKA

Tema 3. Maznummnoe none. IneKmpomMazHUMHAA UHOYKYUA

[TocTtosiHHbIE ~ MarHuThl. B3anMoJelWCTBUE TMOCTOSHHBIX  MArHHUTOB.
MaruutHoe nosne. Bexkrop MarHutHOM uHAYKUMH. [IpuHnmn cynepno3unuu
MAarHuTHbIX MOJed. JINHUM MarHUTHOW MHAYKUMH. KapTUHA JTHHUI MAarHUTHOMN
WHJYKIHUH TI0JI TOCTOSIHHBIX MarHUTOB.

MarnutHOe T10Jie TPOBOJAHMKA C TOKOM. KapTuHa JHUHUI WHIYKUIAU
MAarHMTHOTO TOJISL JUIMHHOTO MPSMOrO MpOBOJAHUKA U 3aMKHYTOTO KOJBIIEBOTO
TP OBOJHUKA, KaTY KK ¢ TOKOM. OnbIT Dpcrena. BzaumoaeiicTBue np OBOAHUKOB €
TOKOM.

Cuna Amnepa, e€ MOAYJIb U Halp aBJICHUE.

Cuna JlopeHua, e€ MO1yJIb ¥ HaIlp aBJieHUE. J[BUKEHUE 3ap SYKEHHON YaCTULBI
B OJIHOP OJTHOM MarHutHoM mosie. PaGoTa cunbl Jlopenna.

SIBneHME JNEKTpOMArHUTHOM HHAYKOWH. [lOTOK BEKTOpa MarHUTHOU
VHAYKIUU. OJEKTPOABIKYIIAS CHUJa WHAYKIWHA. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykiun @apanes.

BuxpeBoe snekTpuyeckoe IMoje. DJIEKTPOJABMKYIIAs Cuiia WHAYKIHH B
TP OBOJJHUKE, ABUKYIIEMCSA OCTYNATEIbHO B OJHOP OJAHOM MarHUTHOM IIOJIE.

[IpaBuno JleHna.

NHOyKTUBHOCTh. SIBIE€HUE CAMOMHIYKUMHU. OJIEKTPOABIKYINAS CHJIa
CaMOMHAYKIHU.

DHeprus MarHUTHOTO MOJISI KATY KK C TOKOM.

DJIEKTPp OMarHUTHOE MOJIE.

TexHHYecKkne yCTpOWCTBA M MNPAKTHYECKOE NPUMEHEHHE: IOCTOSIHHBIC
MArHUTBI, 3JEKTPOMArHHUTHI, JJEKTPOJIBUTATENb, YCKOPHUTEIHU HJIEMEHTAPHbIX
YaCTHL], MHIYKIAOHHAS MEYb.



Jlemoncmpayuu

OmnsIT Opcrena.

OTKIIOHEHHE IIEKTP OHHOT'O ITyYKa MarHUTHBIM ITOJIEM.

JIvHMM MHIYKIMYM MarHUTHOTO TOJIS.

B3anMoelicTBre 1By X Ip OBOJHUKOB C TOKOM.

Cuna Amnepa.

Herictre cuiibl JIop eHlla Ha HOHBI DJIEKTP OJIUTA.

SIBiIEHME 3IIEKTP OMAarHUTHOM MHIYKIUU.

IIpasuiio Jlenua.

3aBUCUMOCTD 3JIEKTP OABMKYIIEH CUIIbI MHAYKIUHA OT CKOPOCTH MU3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBieHME CAMOUHTY KLIMU.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomoi

N3ydyeHne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue 1€MCTBUS IOCTOSIHHOTO MATHUTA HA PAMKY C TOKOM.

HccnenoBanue sBIEHUS 3JEKTP OMATHUTHOW MHIYKIIMH.

Pa3znen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUMHblE KONEOAHUA

Konebatenbnast cucrema. CB0OOOAHBIE MeXaHMYECKHWE  KOJIeOaHMS.
[Mapmonnueckue konebanus. [lepuon, gactora, ammutyaa u ¢asza KojaedaHUH.
[Ipy»XuHHBIM MasgTHUK. MaTeMaTU4eCKui MasATHUK. YpaBHEHUE rap MOHUYECKUX
KojeOanuil. [IpeBpanieHue sHeprun Npyu rap MOHUYECKUX KOJIECOAHUSX.

Konebarenpubiii koHTYp. CBOOOAHBIE AJIEKTPOMArHWTHbIE KOJ€OaHUS B
UJCATBHOM KOJIEOATEIbHOM KOHTYpE€. AHAJIOTHA MEXKIY MEXAaHUYECKUMH U
AIIEKTpOMarHuTHeIMU KojeOaHusiMu. dopmyna Tomcona. 3akoH coXpaHEHHs
SHEPTHUM B UACATBHOM KOJIEOATEIbHOM KOHTYpE.

[IpencraBieHue o 3aTyXaroKX K0JIeOaHUSAX. BbIHY K I€HHbIE MEXaHUYECKUE
KoJjeOaHus. PezoHaHc. BbIHYX/I€HHBIE 3JIEKTP OMAarHUTHBIE KOJIEOAHUS.

Ilepemennbpii TOK. CHHYCOMJAJIBHBIA IEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOTO TOKa. AMIUIMTYJHOE W JACHCTBYIOIIEe 3HAYEHHE CHIIbI TOKa U
HAIIp SIKEHHUS.

Tpancpopmarop. [IpouzBoacTBO, nepenava u NOTp €0EHUE FIAEKTP UUECKOU
SHEPTHUU. DKOJIOTMYECKUE PUCKU NP U P OU3BOICTBE 31eKTpo3Heprun. Kynbsrypa
UCMOJIb30BaHUS 3JIEKTP OHEPTHUH B TOBCEAHEBHOM KU3HU.

TexHuueckue ycTpOWCTBA M MPAKTUYECKOE NPHUMEHEHHUE: AJIEKTPUYECKUI
3BOHOK, F€HEpaTOP MEPEMEHHOTO TOKa, JIMHUM JIEKTP Olep elay.

Jemoncmpayuu

HccnenoBanue mnapameTrpoB KOJeOATENbHON CUCTEMbl (IIPY>KUHHBIA WU
MaTeMaTUYECKUN MasITHUK).



Habnronenue 3aTyxarommux KojieOaHui.

HccnenoBaHue CBOMCTB BIHYK/ICHHBIX KOJIEOAHUI.

Habnronenue pe3onaHca.

CB0OOOIHBIE AIEKTP OMAarHUTHBIE KOJIEOAHUSI.

OcumuiorpaMMsl (3aBUCUMOCTH CHITBI TOKA M HATIP SDKEHUSL OT Bp EMEHM) JJ1s1
AIIEKTP OMAarHUTHBIX KOJIEOAHMIA.

Pe3oHaHC mnpu MOCHenoBaTENIbHOM COEIUHEHMM PE3UCTOPA, KaTyUIKH
VMHJYKTUBHOCTH Y KOHJIEHCATOpA.

Moenpb TUHUM 3IEKTP ONIEP EAAYUM.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomaoi

HccnenoBanue 3aBUCUMOCTH NEPHOJIa MaJIbIX KOJI€OaHUM Ipy3a HA HUTU OT
JUIAHBI HUTH U MaccChl TPy3a.

HNccnenoBanue mepeMEeHHOTO TOKAa B LENH W3 MOCIEI0BATEIBHO
COEIMHEHHBIX KOHJEHCATOPa, KATyLIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUNHbBIE 60IH bl

Mexanuueckue BOJHBI, ycinoBHs pacnpocrpadenus. [lepuon. Ckopocts
pacrnpocTpaHeHusi W JUIMHA BOJHBI. llomepednble W NPOJOJIBHBIE BOJIHBL.
Wurep pepenumst u Audp akiums MEXaHUUECKUX BOJIH.

3Byk. CkopocTh 3ByKa. '/pomMkocTh 3Byka. BricoTa ToHa. TemMOp 3ByKa.

DJIEKTP OMarHUTHBIE BOJTHBI. Y CJIOBUS U3JTYUEHHSI DJIIEKTP OMAarHUTHBIX BOJIH.
B3anmuas opuentauus BektopoB E, B, V B anekrpomarautHoii BoiiHe. CBOKCTBA
AJIEKTP OMAarHUTHBIX BOJIH: OTP aXKEHHE, TP €TOMJICHUE, MOJISIp U3alus, TUdp aKkius,
unTep dep eHuss. CKOpOCTh AIEKTP OMAarHUTHBIX BOJIH.

[IIxasa 3JIEKTp OMarHUTHBIX BOJIH. [[p MMEHEHUE 3JIEKTp OMarHuTHBIX BOJIH B
TEXHUKE U OBITY.

[Ip vHUHMIIBI P aaUOCBS3U U TENEBUICHUS . Pagnonokanys.

DJIEKTp OMarHUTHOE 3arpSA3HEHUE OKP Y KAFOILIEN Cp €/bl.

TexHuyeckne yCTpONCTBA W MPAKTUYECKOE MPHUMEHEHHWE: MY3bIKaJbHbIC
MHCTPYMEHTBI, yJIbTPa3BYKOBAsl JUArHOCTMKA B TEXHUKE M MEIWIIMHE, pajaap,
panuonp uéMHHUK, TEIEBU30P, aHTeHHa, Teaedon, CBU-meus.

Jlemoncmpayuu

OO6pa3zoBaHue 1 pacnpoCTpaHEHHUE MOTEP €YHBIX U TP 00 bHBIX BOJIH.

KoneGmromeecs: Teno Kak MICTOYHUK 3BYKa.

Habnrogenne oTpakeHUs U Mp eIIOMICHUS MEXaHUYECKUX BOJTH.

Hab6mronenne narep gep eHmy 1 Audp aKIuu MEXaHY €CKUX BOJTH.

3BYKOBOMW p€30HAHC.

Habnrogenne cBs3u TpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYI0U U
4aCTOTOU KOJICOAHMIA.



UccnenoBanue  CBOWCTB  3JIEKTPOMATrHUTHBIX  BOJIH: OTpaKEHHUE,
p eIOMJICHUE, TIOJISIp M3aIust, TU(P aKiusi, HHTEp Gep SHITHS.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmMonuHelHOE pacnpoCTpaHEHUE CBETa B
onHopoaHOU cpene. JIyu cBera. ToueuHbI HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTp axkeHus1 ceeta. [locTpoenne n3o0pakeHuil B
IUIOCKOM 3€pKaje.

[1penomienue cBeta. 3aKOHbI P €JI0MIICHUSI CBeTa. AOCOTIOTHBIN MOKa3aTeb
npenomiieHus. [lonHoe BHyTpeHHee orpaxkeHue. [IpenenbHbll yroia MOJHOTO
BHYTP €HHETO OTpP aKECHUS.

HNucnepcus ceera. CinoxHbIN cocTaB Oenoro cera. L[Ber.

CoOuparomre u pacceuBarolie JauH3bl. ToHkas nuH3a. DOKycHOE
pacCTOosSIHUE M OINTUYEeCKas cuiia TOHKOW JnH3bl. [locTpoenue m3o0pakeHuil B
coOMpaloIUX U paccenBarouX JuH3ax. @opMyiia TOHKOU JIMH3BI. YBEIUYEHUE,
JIABA€MOE€ JINH30U.

[Ipenenbl Np UMEHUMOCTH T€OMETP UMYECKOUN OTNITHKHU.

BonnoBass ontuka. Mutepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMOAEHUS MAaKCUMYMOB M MHUHMMYMOB B HHTEp (ep CHIIMOHHOM
KapTUHE OT JIByX CHH(A3HBIX KOTEPECHTHBIX HCTOYHUKOB.

Hudpakmus cBera. JudpakinmonHas pemérka. YciaoBue HaOIOaESHUS
IJIaBHBIX MAaKCUMYMOB TMpU TNaJICHUM MOHOXPOMATHYECKOTO CBETa Ha
Tu(p aKIMOHHYIO P EIIETKY.

[Tonsgpuzanusa ceera.

TexHUYeCKue YCTpPOWCTBA M MNPAKTHUYECKOE MPUMEHEHUE: OYKH, JYIIa,
doToammapar, MpOEKIIMOHHBIN armapar, MHKPOCKOI, TEIECKON, BOJIOKOHHAS
onTHKa, TUdpaKIMOHHAS PemIETKa, TOJISP OU/I.

Jemoncmpayuu

[IpssMonMHENHOE pacHpOCTpaHEHUE, OTPAKEHUE WM IPEIOMIIEHUE CBETA.
OnTudeckue mpudopHbI.

[TonHOE BHYTp €HHEE OTp axkeHre. Mo1e51b CBETOBO1A.

NccnenoBanue cBOMCTB N300p a)KEHHUI B JIMH3AX.

Mopaenu MHUKp OCKOIIA, TEITECKOTIA.

Hab6mronenne natep gep eHImy cBeTa.

Habmronenne nudp akunm cBeTa.

Habmnronenne nucrepcuu cBera.

[TonyuyeHue criekTpa ¢ MOMOIIbIO TP U3MBI.

[Tomydenwne criekTpa ¢ MOMOIIBIO TU(P AKITMOHHOU P CIIETKH.

Habnrogenue monspusanuu cBeTa.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi



N3mMep eHne noka3aTelis mp eJIOMIIECHUS CTEKIA.
HccnenoBanue CBOWCTB M300pakeHH B TNH3AX.
Habnronenue nucnepcuu cBerta.

Pa3znen 6. OcHOBBI crielIUAJIBLHOM TEOPUH OTHOCUTEIbHOCTH

['paHnubl  TPUMEHMMOCTM  KJacCMYecKoM  MexaHuku.  [locrymater
CHELMaIbHON TEOPpUHU OTHOCUTEIBHOCTU: MHBAPHUAHTHOCTH MOJYJS CKOPOCTH
CBETa B BaKyyMe, IP MHLIUII OTHOCUTENBbHOCTH DUHIITEHHA.

OTHOCUTENBLHOCTh OJTHOBP EMEHHOCTU. 3aMEIJICHUE BPEMEHHU U COKp allleHUE
JUTAHBI.

DHEPrUsi U UMITYJILC PENATUBUCTCKON YaCTHUIIBI.

CBs3b MacChl C SHEPTHUEN U UMITYJIbCOM P EISATUBUCTCKON YaCTUIIbI. DHEPTUA
MTOKOSI.

Pa3znen 7. KBantoBasi pusuka

Tema 1. Inemenmot K6aHmoeoOI ONMUKU

®oTonsl. Dopmyna [Tnanka cBa3u sHEp THH POTOHA C €r0 YaCTOTOU. DHEPTUS
U UMITyJIbC (POTOHA.

OTtkpriTue u uccnenoBanue poroaddexra. OnbiTel A. I'. CtoseroBa. 3aKOHBI
doTorddekra. Ypapuenue DuinmteiiHa 115 dotodddexra. «KpacHas rpanuma
dboTorddekra.

JlaBnenue cBera. OnbiTel 1. H. JIcOenena.

XHUMHYECKOE JICUCTBHE CBETA.

TexHuyeckue yCTpOWCTBA U NMPAKTUYECKOE MpPHUMEHEHHE: (POTOITIEMEHT,
dhoTOAATYMK, COTHEUHAsT OaTapes, CBETOIHOI.

Jemoncmpayuu

®oT03¢(heKT Ha YCTAaHOBKE C IIMHKOBOM IJTACTHHOM.

HccnenoBanue 3akoHOB BHENTHETO (hoTodhdeKTa.

CBeToano.

Conneuynas 6atapes.

Tema 2. Cmpoenue amoma

Monaens atoma Tomcona. OmbiTel Pesepdopa mo paccesHuro o -4acTHil.
IInanerapuas moxaens aroma. Ilocrymatel bopa. M3iydeHwe W MOTJIOIIECHUAE
(GOTOHOB MpH TEpexoje aToMa C OJHOTO YPOBHS 3HEPTHH Ha Npyroil. Bumsl
cekTpoB. CIIEKTp ypOBHEN SHEPTUHA aTOMA BOJOPOAA.

BosnoBsie cBoicTBa yactuil. Bostnel ne bp oinst. Kopimy ckymnsip HO -BOJTHOBOU
Ty aJIUu3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JTy4YCHHE.
TexHU4YeCcKne yCTpOWCTBA M MPAKTUYECKOE MPHUMEHEHUE: CIEKTPaJbHBIN
aHaJIu3 (CIEKTPOCKOIT), Ja3€p, KBAHTOBBIN KOMIBIOTED.



Jlemoncmpayuu
Monenb onbita Pesep dop na.
Onpenenenye IMHBI BOJHBI Ja3epa.
HaOntoaeHve nuHeuaThIX COEKTP OB U3J1yYEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmuvie padomboi
HaoOnronenue TMHENYaTOro CHeKkTpa.
Tema 3. Amommuoe aopo
DKCIIEpUMEHTBI, JTOKa3bIBAIOIIUE CIIOKHOCTh CTpOeHusA sapa. OTKpbITHE
paauoaktuBHoctd.  OmbiTel  Pe3epdopaa  mno  ompeneneHuro  cocraBa
paauoakTuBHOro wusnyueHusi. CBoiictBa anb(a-, Oera-, raMma-u3aydyeHUs.
BinusiHue paMOaAKTUBHOCTH HA KUBbIE OP TaHU3MBI.
OTtkpriTHE IpOTOHA U HeWTpoHa. HyknonHas moaens siapa [elizenOepra—
NBaneHko. 3apsn sapa. MaccoBoe uucno aapa. M3ortormsl.
Anbda-pacmag. DIEKTpOHHBIA W TO3UTPOHHBIN Oerta-pacman. [lamma-
U3JIy4eHue. 3aKOH PAaJUOAKTUBHOIO pacraja.
DHeprusi CBSI3U HYKJIIOHOB B sifip €. Sl aep Hble cuiibl. Jleekt Macchl sipa.
SlnepHble peakuuu. Jlenenue u CUHTE3 saep .
SAnepuniit peaktop. TepmosimepHubiii cunTe3. [IpoOieMbl U Mep CIEKTUBbI
A1EpHOW SHEPTETUKHU. DKOJOTUYECKHE ACTIEKTHI S1€P HOM SHEP T€TUKH.
DiiemeHTap HbIE YaCTULbl. OTKP BITUE IO3UTP OHA.
Metobl HaOJIIOACHUS U PETUCTP ALK SJIEMEHTAP HBIX YaCTHII.
dyHnaMeHTaIbHbIE B3auMoiecTBUA. ENMHCTBO (pM3NUecKoii Kap THHBI MUPA.
TexHuyeckrne yCTpOKCTBA U TP aKTHYECKOE [P UMEHEHUE: TO3UMETP, KaMepa
Bunbcona, siiepHblid peaktop, aTomHas 6omoba.
Jlemoncmpayuu
CUYETUNK MOHU3UP YIOIIHUX YaCTHUL.
Yuenuueckuii sxcnepumenm, rabopamopuvie pabomoi
HccnenoBanue TpeKoB dacTHIl (IO TOTOBBIM (hoTOTpadusim).

Pa3nen 8. DiieMeHTBHI aCTPOHOMMY U ACTPOPU3NKH

Otansl pa3BuTUs actpoHoMuu. [Ip nkiiaJHOE U MUP OBO33PEHUECKOE 3HAUEHUE
acTp OHOMUM.

Bun 3Bé3nHoro Heba. Co3Be3nus, sipKue 3BE3[BI, IUIAHETHI, UX BUIUMOE
JIBUKEHUE.

ConHeuHas cucrema.

Cousnne. CosiHeuHass akTMBHOCTh. Mcrounuk sHeprun CoJiHIA U 3BE3.
3BE31bI, UX OCHOBHBIE XapaKTEpUCTUKH. J(MarpaMma «CHEKTpaJbHbIA KJIAcC —
CBETUMOCTBbY». 3BE3/bI TJIABHOW IMOCIEA0BATENBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTb» JIJISI 3BE3]] TJIaBHOM MOCIEN0BATEIILHOCTU. BHYTpEHHEE CTp OCHHUE



3B€3/1. COBpEMEHHBIE NP €/ICTABICHUS O TP OUCXOKICHUH U 3BOJItoIMU CoHIA U
3BE3/1. DTaIbl )KU3HU 3BE3.

Muieunsiii [lyte — Hama ['anaktuka. [lonoxkenne n nBuxkenne CoJIHIA B
['anaxTtuke. Tunbl ranakTuk. Paguoranaktuku v kBazapbl. YEpHbIE IBIPHI B AApaX

rajlakTUK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa661a. Paz0eranue rajiakTuk.
Teopus bonpmoro B3psiBa. PenukroBoe u3irydeHue.

MacmtabHas ctpykrypa Becenennoil. MeraranakTuxka.

Hepeménnpie np 061emMbl aCTp OHOMUM.

Yuenuueckue nabnooenus

Haobntoaenust HEeBOOp yKEHHBIM I71a30M C UCMOJIb30BaHUEM KOMITbIOTEP HBIX
P UJT0KEHU [T OTIp €/IeJIEHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKP €THYIO
J1aTy: OCHOBHBIE cO3Be3/1Msi CEBEpHOT0 NONyIapus U P KHUE 3BE3IBL.

Ha6nronenus B teneckon Jlynsl, mnanetr, Maeunoro I[yru.

O0o0maromee NOBTOpPEHNE

Ponp ¢Qu3ukun U acTpoOHOMUM B SKOHOMHMYECKOW, TEXHOJOTUYECKOM,
COLIMAJILHOM U 3TUYECKOH cdepax AesiTeIbHOCTU YeJIOBeKa, pOJib U MECTO (DU3UKHU
Y aCTp OHOMHH B COBP EMEHHOM HayUHOU KapTHHE MUPa, P OJIb (PU3UUECKOU Teop Uu
B (OpPMHUpPOBAHUM TMPEACTABICHUA O (PU3NYECKON KapTUHE MHpa, MECTO
bu3nuecKkoi Kap TUHBI MUpa B 00I1IEM PSIy COBPEMEHHBIX €CTECTBEHHO -HAYYHBIX
P €JICTABIIEHUN O MPHUP OJIE.

MexnpeaMeTHble CBA3H

N3yuenune kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce ocyniecTBisiercs ¢
y4ETOM COJIepKaTeNIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTHKH,
OMOJIOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Meocnpeomemuvie nousmust, CBI3aHHbIE C U3YUYEHHEM METOJ0B HAyYHOTO
MO3HAHUS: SIBIIEHUE, HAy4YHbIN (akT, runote3a, pusmdeckas BeIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHUE, SKCIIEP UMEHT, MOJIEIUP OBAHUE, MOJIEb, U3MEP EHHE.

Mamemamuxa: peUleHHWE CHCTEMBl YPaBHEHHW, TpPUTOHOMETPUUYECKUE
(GYHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TP UTOHOMETP NYECKOE
TOXIECTBO, BEKTOPHI U UX MPOEKIMU HA OCH KOOPJWHAT, CJIIOKEHHE BEKTOPOB,
P OMU3BOJHBIE 3JIEMEHTApHBIX (PYHKUMH, MPU3HAKU TOJO00US TPEyroJibHUKOB,
OTIp €JIeJICHNE TIIOMIA U TUIOCKHX GUTryp B 00bEMa Ten.

Buonocus: snekTpuyeckue SBICHUS B KUBOM mMpupoje, KojebaTenbHbIE
JIBDKCHUS B dKUBOW NP UPOJI€, ONITUUECKUE SIBJICHUS B KUBOU NP UPOJE, NCHUCTBUE
paauanyy Ha )KUBbIE OPTAHU3MBL.

Xumus: CTpOEHHE AaTOMOB U MOJIEKYJI, Kp UCTAJUITMYECKAS CTP YKTypa TBEP IbIX
TN, MEXaHU3Mbl OOpa30BaHUS KPUCTAJJINYECKOW pPEIIETKH, CIEKTpPabHBIN
aHaJN3.



l'eocpaghua: ™MarHUTHBIE TOJIOCA 3€MJIM, 3aJ€KUM MArHUTHBIX PYI,
doTochéMKa 3eMHON OBEPXHOCTH, TP €ACKa3aHUE 3EMIIETP ICEHUIA.

Texnonoeus: IJMHUM DIEKTPONEpPENAad, TI€HEpaTop IEPEMEHHOTO TOKa,
AJIEKTP OJABUTATENb, UHAYKIHWOHHAS II€Yb, pajaap, paauolpUEMHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-neub, npoeKIMOHHBIM anmapaT, BOJOKOHHAs OITHKA,
COJIHEYHast OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUASA

OcBoenne y4yebHoro mpeamera «®Du3nka» Ha YpPOBHE CpeIHEro oOIero
o0pazoBanus (0a30BbIN YPOBEHB) JOJIAKHO 00ECIEUUTh JOCTHXKEHHUE CIICTY FOIINX
JWIHOCTHBIX, METAIIP €IMETHBIX M MP €AMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE P €3yJIbTAaThl 0CBOCHHUS Y4eOHOTO Mp eaMeTa « DU3HKa» JOTKHBI
OTpa)xaThb TOTOBHOCTb M CHOCOOHOCTh OOYYalOMIMXCA PYKOBOACTBOBATHCS
copMUpPOBAHHOW BHYTpEHHEW MO3WUIMEH JUYHOCTH, CHCTEMOU IICHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHUX yOEXKICHHWH, COOTBETCTBYIOIIHNX
TP AAUIMOHHBIM IIEHHOCTSIM POCCHICKOr0 OOIIECTBa, paclIMpEeHUE KU3HEHHOTO
OTIbITA U OIBITA JICSITEILHOCTH B P OLIECCE P €ATIN3ALNA OCHOBHBIX HAIp aABJICHUIN
BOCIUTATEIbHOW NEITENTbHOCTH, B TOM YHCIIE B YACTH:

1) rpakIaHCKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTb I'P AKJAHCKON TO3UIIMU 00YYaIOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIEHA P OCCUICKOTO OOIIECTBA;

NpUHATHE TPAJUIIMOHHBIX OOIIEYETOBEUECKMX T'YMAaHUCTUYECKUX U
JEMOKD ATUYECKUX LIEHHOCTEM;

TOTOBHOCTb BECTM COBMECTHYIO JEATEIBHOCTh B MHTEpPECAX TI'PaXKIAHCKOIO
oO111ecTBa, y4acTBOBaTh B CAMOYIIPABIECHUU B 00pa30BaTEIbHON OpTaHU3ALUY;

YMEHHE B3aHUMOJIEMCTBOBATH C COLIMAJIbLHBIMA HHCTUTY TAMH B COOTBETCTBUU C
X (QYHKIIUSMHU U Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEP CKOU JIESITEILHOCTH;

2) MAaTPUOTHYECKOTO BOCIIMTAHMSA:

chopMuUp OBAaHHOCTD P OCCUMCKOM I'pakIaHCKOU HUJIEHTUYHOCTH,
NaTp MOTU3Ma;

LEHHOCTHOE OTHOLIEHHE K TOCyJapCTBEHHBIM CHUMBOJIAM, JOCTHXKCHHSIM
POCCHUICKHUX YUYEHBIX B 00J1aCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIHUTAHUS:

c(opMHUP OBAHHOCTh HP ABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEICHUS;

CIOCOOHOCTh OLIEHUMBATh CUTYallMI0 U MPUHMMATh OCO3HAHHBIE pEIICHMUS,
OPHUEHTHUPYSCh HA MOP aJIbHO-HP ABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YUCIIE B
JEATEIIbHOCTU YUEHOTO;

OCO3HaHME JTUYHOTO BKJIa/a B MOCTPOCHUE YCTOMYMBOTO OyyIIEro;

4) 3cTeTHYEeCKOTO BOCIUTAHUS:

ACTETUYECKOE OTHOLIECHUE K MUPY, BKIIFOUAsl SCTETUKY HAYYHOT'O TBOPYECTBA,
npUCyIIero GU3nYecKon HayKe;



5) TpyaoBoro BocnuTaHMUs:

MHTEpPEC K pas3IMYHbIM cdepam MmpodeccuoHaIbHON NesTENbHOCTH, B TOM
YUCJIE CBS3aHHBIM C (PU3UKON U TEXHUKOM, YMEHHE COBEP IIATh OCO3HAHHBIHN BHIOOD
Oynyuel npogeccuu 1 pean30BbIBaTh COOCTBEHHbIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00Pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH
(GU3MKU Ha NP OTAKEHUU BCEH )KU3HU;

6) 3K0JIOTHY€eCKOTO BOCTIUTAHUS:

cOpMUPOBAHHOCTh KOJOTHUECKON KYJIbTYpbl, OCO3HAHHE TJ100aJIBHOTO
Xapakrepa 3KOJOTHYEeCKUX Mpo0iem;

IUTAHUP OBAHUE U OCYILIECTBIECHUE JEHCTBUI B OKpP YKaIOLIEH Cpe/ie Ha OCHOBE
3HAHUS LIelell YCTOMYMBOIO pa3BUTHUS YEIOBEUYECTBA;

pacuiMpeHue OmblTa JAESITeIbHOCTH SKOJOTMYECKOM HampaBlICHHOCTH Ha
OCHOBE MMEIOIIMNXCS 3HAHUM MO (PU3UKE;

7) HIEHHOCTH HAYYHOTO TMO3HAHHUS:

c(OpMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSL PU3UYECKON HAYKH;

OCO3HAaHME IEHHOCTM HAaYYHOW JeATEeIbHOCTH, TOTOBHOCTh B IpOIECCEe
U3yuyeHUus (PU3MKU  OCYHIECTBIATh MPOEKTHYI0O U HCCIEA0BATENbCKYIO
NeSTEIbHOCTh UHAMBUIYAJIbHO U B TP YIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHBI

IHo3naBaTe/ibHbIE YHUBEP CAJIbHbIE YUeOHbIE 1eiiCTBUS
ba3oBble JJoruueckue aeiicTBUs:
CaMOCTOSITENbHO  (OPMYJIMPOBaTh W  aKTyaJU3UpOBaTh MpoOJeMy,
paccMaTpuBaTh €€ BCECTOP OHHE;
OMpENENATh LEIU ACATCIBHOCTH, 3aJaBaTh MapaMeTPpbl U KPUTEPHUU HX
JIOCTHIKCHUS
BBISIBIISITh 3aKOHOMEPHOCTM M MPOTHUBOPEUMS B  PaCCMaTPUBAEMBIX
(U3NYECKUX SBICHUSIX;
pa3pabarbIBaTh MIAH pelIeHUsT TP OoOJEeMbl C YYETOM aHaInu3a UMEIOIIUX CS
MaTEP UaJIbHBIX U HEMATEP UATBHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B I TEIbHOCTh, OLICHUBATh COOTBETCTBUE P €3yJIBTATOB
LEIAM, OLICHUBATh PUCKU MOCIEICTBUI JIEATEIILHOCTH;
KOOpJIMHUPOBATh W  BBINOJHATE pabOTy B  YCIOBHUSIX PeEaJbHOIO,
BUPTYaJIbHOTO U KOMOMHUP OBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIEHUE IPU P CIICHUHN )KU3HEHHBIX TP OOJIEM.
ba3oBble uccienoBaTebCKue JeHCTBUS.
BJIAJIETh HAYYHON TEP MUHOJIOTHUEW, KIHOUYEBBIMU MOHATUSIMHA U METOJAAMU
(bu3nYecKoi HayKu;



BJIaJICTh HABBIKAMH YIEOHO-HCCIIEIOBATEIHCKON U TP OCKTHOU JIeATEITLHOCTH
B 00JacTi (PU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOUCKY
METOJIOB pelleHus 3aaa4 (PU3NIECKOTO COoNep KaHUs, P UMEHEHUIO P a3JIUIHbIX
METO/OB ITO3HAHMS,

BIIaJICTh BUJAMH JCATCIHPHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHMS, €Tro
WHTEpIIp eTAlluM, MPEoOpa30BaHUIO W TMPHUMEHEHUIO B Pa3IUYHBIX YUYEOHBIX
CUTyaIHsIX, B TOM YHUCIIC PHU CO3JJaHUH YUYEOHBIX P OCKTOB B 00JIACTH (PU3UKH,

BBISBJISITh TP UIUHHO-CIEACTBCHHBIE CBSA3W W aKTyaJlu3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelIeHUs, HAaXOJUTh apTyMEHTHI IS JO0Ka3aTeIbCTBA
CBOMX YTBEPKICHHIA, 3a/1aBaTh apaMeTPhbl U KPUTCP MU P CIICHMS;

aHAJM3UPOBATh IIOJYYEHHBIE B XOJIE PCIICHUS 3aJadd Pe3yJbTaThl,
KP UTHYECKH OIIEHUBATH UX JIOCTOBEP HOCTD, TP OTHO3HUP OBaTh H3MEHEHHE B HOBBIX
YCIIOBUSAX;

CTaBUTh U (OPMyJHUpPOBATh COOCTBEHHBIE 3aJayud B 0OOpa3zoBaTENbHOM
NEATSIILHOCTH, B TOM YHCIIC TIPH H3yYESHUH (QU3HKH;

JaBaTh OIIEHKY HOBBIM CHUTYAIIUsIM, OIICHUBATH TP HOOP ETEHHBIN OTIBIT;

yMeTh TICPEHOCHTHh 3HaHHWSI 1O (HU3MKE B TPAKTHYCCKYI0 00JaCTh
KU3HEAEATEILHOCTH,

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX P EIMETHBIX 00J1acTeH;

BBIJIBUTATh HOBBIC UJICH, TIP €JJIaraTh OPUTHHAIBHBIC ITOIXOJIBI U P SIIICHHS;

CTaBUTh IP 00JIEMBI ¥ 3/1a9H, JOITYCKAIOIIHUEe aJIbTep HATUBHBIC P CIIICHHUS.

Pabora ¢ unpopmanmeiti:

BJIaJICTh HABBIKAMM MOJIyYeHUS HHOOPpMAIUU (GU3UIECKOTO COJICpKaHUS U3
HUCTOYHHUKOB Pa3HbIX THIIOB, CaAaMOCTOSTEIIBHO OCYIIECTBISATH IOWCK, aHAJIU3,
CHCTEMATH3AIIMI0O M WHTEP P eTaIi0 WHPOPMAIUU pa3JIUIHbIX BUIAOB U (OpM
TP €/ICTaBJICHUS

OIICHUBATH JJOCTOBEPHOCTh MH(MOP MAITUH;

UCIIOJIb30BaTh CPEACTBA HMHQPOPMAIMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH B P CIICHUN KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OpTaHU3AIMOHHBIX
3aa9 ¢ coOnrogeHneM TpeOOBaHWK JPTOHOMHKH, TEXHHKH O€30TaCHOCTH,
TUTHEHBI, pecypcocOepeKeHusl, NPaBOBBIX M OJTHYSCKUX HOPM, HOPM
nH()OpMaITMOHHON 0€30TTaCHOCTH;

CO3/1aBaTh TEKCTHI (DM3WYECKOTO COJEPIKAHHS B Pa3IUIHBIX (opmaTax C
y4€ToM Ha3Ha4YCHUS HH(DOP MAIIUHU 1 IIENEBON ay IUTOPHH, BRLIOMPas ONTUMAIIHLHY O
dbopMy P EACTaBICHUS U BU3yaIH3aIiu.

KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YYeOHbIE 1eiiCTBHS:
OCYILLECTBISATh OOLIEHWE Ha Yypokax (U3MKM U BO BHE-YpOUHOU
JEATEIbHOCTH;



pacrmo3HaBaTh MPEINOCHIIKM KOH(IHUKTHBIX CHTyalldd W CMST4aTh
KOH(JIUKTBHIL;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHHS C UCIOJb30BAHUEM
A3BIKOBBIX CPE/CTB;

MOHUMATh U UCIOJIb30BATh NP EUMYIIIECTBA KOMAHIHOW U MHAUBUIYaJIbHOU
paboThI;

BBIOMPATh TEMATUKYy U METOJbl COBMECTHBIX NEUCTBUN C y4ETOM OOLIMX
MHTEP ECOB U BO3MOKHOCTEH KaXK0T'0 YJIEHa KOJIJIEKTHBA;

OPpUHUMATh LEIM COBMECTHOW JIEATEIBHOCTH, OPTaHU30BBIBATH U
KOOPJAUHUPOBATh ACHCTBHUS MO €€ JOCTHIKEHHUIO: COCTaBIATH IUIaH JIEUCTBUM,
pacnpenensaTh poJii C y4€TOM MHEHM y4aCTHUKOB, OOCY>KIaThb PE3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBAaTh KAayeCTBO CBOEr0 BKJIAaJa M KaXJOr0 yYacCTHMKAa KOMaHJIbl B
0O1IMii pe3ysIbTaT MO pa3pabOTaHHBIM KpUTEP UsIM;

npeajaratb HOBBIE MPOEKTHI, OIEHMBATh HJEU C MO3UIMH HOBU3HBI,
Op UTMHAJIbHOCTH, MPAaKTUYECKON 3HAUMMOCTH;

OCYILECTBJISATh TMO3UTUBHOE CTPATErMUECKOE IIOBEACHUE B Pa3UYHbIX
CUTYyaLMsIX, TIP OABJISITH TBOPYECTBO U BOOOP a’K€HUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHBIC YHUBEpcabHble yUYeOHbIe 1€l CTBUSA
Camoopranusanus:

CaAMOCTOSITENIBHO OCYILIECTBIIATh MMO3HABATEIbHYIO ACITENBHOCTh B 00JIaCTH
GU3NKM M acCTpOHOMUH, BBISIBIATH NPOOJEMBI, CTaBUTh U (OPMYJIHUPOBATH
COOCTBEHHBIC 3a/1aUH;

CaMOCTOSITENIBHO COCTAaBIATh IUIAH PEUICHUS PACUETHBIX M KaYECTBEHHBIX
3aj1a4, IJ1aH BBITIOJHEHUS TP AKTUYECKOM PabOThI C yUETOM UMEIOLLIUXCSL P ECY P COB,
COOCTBEHHBIX BO3MOKHOCTEHN U Mp EATIOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM;

paclupsATh paMKHU y4€OHOTO MpEeAMETa Ha OCHOBE JIMUHBIX TP €AMIOYTEHHUIA;

JelaTh OCO3HAaHHBIA BBHIOOP, apTyMEHTHPOBATH €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 3a pelleHuE;

OLICHUBATH TP HOOPETEHHBIH OMIBIT;

Cnoco0CTBOBaTh (POPMUPOBAHUIO U TPOSABICHUIO 3PYAUIMU B 001aCTH
(Gu3MKHU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KYJbTYPHBIN YpOBEHb.

CaMOKOHTPOJIb, SMOLHOHAJIbHBIN HHTEJICKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsM, BHOCUTh KOPPEKTUBBI B JIEATEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3yIbTATOB LIETSM;

BJIaJIcTh HaBbIKAMM  [IO3HABATENIbHOM  peduieKCMH KaK OCO3HaHMS
COBEpUIAEMBbIX JCHCTBUA W MBICIUTENbHBIX MPOLECCOB, UX pPE3YJIbTATOB H
OCHOBAHMH;



UCIOJIb30BaTh NP UEMBI p €(PIEKCUU JIsl OLIEHKUA CUTYalllH, BbIOOpa BEPHOTO
pellIeHus;

YMETh OLICHUBAaTh PUCKU U CBOEBPEMEHHO NMPHUHUMATh PEIICHUS MO UX
CHHIKEHUIO;

NPUHUMATh MOTHBBI U apTYMEHTHl APYIUX NPHU aHAIU3E pPe3YJIbTaTOB
NESTEIIbHOCTH;

P UHUMATH ce0sl, HOHMMAasl CBOM HEJOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI U apTYMEHTHl APYTUX IpPU aHAJIU3E Pe3yJIbTAaTOB
NEeSTEIIbHOCTH;

NpHU3HABATh CBOE MMPABO U MPABO JAPYIUX HA OLIUOKU.

B npouecce noctuxkeHus: JIMUHOCTHBIX PE€3YJIbTATOB OCBOEHUS TP OTPAMMBI
no Qu3uke I8 ypOBHA CpeIHero oOimero ooOpa3zoBaHus Yy OO0yUYarOMIMXCS
COBEP LIEHCTBY €TCS AMOIMOHATBHBIN WHTEIJIEKT, p e10Iaratonui
c(opMHUP OBAHHOCT:

CaMOCO3HaHMsI, BKITIOYAIOIIEr 0 ClIOCOOHOCTh MOHUMATh CBOE SMOLIMOHATIBHOE
COCTOSIHHE, BUJIETh HAIIP aBJICHUS p a3BUTHUSI COOCTBEHHOM SMOIIMOHAILHOM CeEpHI,
OBITH YBEp EHHBIM B ceO€;

caMOpeEryJaupOBaHusl, BKIIOYAIONIEIO0 CAMOKOHTPOJb, YMEHUE NP UHUMATh
OTBETCTBEHHOCTb 3a CBOE TIOBEACHHME, CIIOCOOHOCTh aJalTUPOBATHCA K
AMOIMOHATBLHBIM U3MEHEHUSIM U TP OSIBIATh THOKOCTh, OBITh OTKP BITHIM HOBOMY;

BHYTpP €EHHEM MOTUBALIUH, BKIIFOYAIOLIEW CTPEMIICHHUE K JOCTHKEHUIO LIETIU U
yCcnexy, ONTUMHU3M, MHHUIMATUBHOCTh, YMEHHE JCHCTBOBATH HMCXOJs U3 CBOUX
BO3MOKHOCTEM;

AMIATUH, BKITIOYAIOMIEH CTOCOOHOCTh MOHUMATh SMOLIMOHAIBHOE COCTOSTHUE
IpYTUX, YYUTHIBATH €ro MpPHU OCYIIECTBICHUH OOIIEHUs, CIOCOOHOCTh K
COUYYBCTBHIO U COTIEp &KUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOUAIOIINX CIIOCOOHOCTh BBICTP aUBaTh O THOIICHUSI
C Ip YTUMHU JIFOAbMHU, 3a00TUTHCS, IP OSIBJIATh UHTEPEC U pa3pelaTb KOHQIUKTHI.

IHNPEAMETHBIE PE3YJIBTATBI

K xoniy obyuenuss B 10 kjacce mpeaMmerHble pe3yibTaThl HA 0a30BOM
YPOBHE J0JIKHBI OTpakaTb CPOPMUPOBAHHOCTh Y 00yYAIOIINXCA YMEHH:

JEMOHCTPHUPOBATh HA MPUMEpPax pPoJib U MeCTO (PU3UKU B (OpMHUPOBAHUU
COBPEMEHHOM HAYyYHOW KapTHWHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKU U
TE€XHOJIOTUH, B TP AKTUYECKOUN AEATEIbHOCTH JIFOJIEH;

YUYUTBHIBATh TpPaHULBl MNPUMEHEHHUS H3YUYEHHBIX (PU3UUECKUX MOJENEH:
MaTep MaJibHasg TOUKa, UHEp IMaJibHas CUCTeMa O0TCU€ETa, a0COJIFOTHO TBEP JOE TENO,
U7eanbHbIN ra3, MOAEIH CTPOEHUS ra30B, JKUJIKOCTEN U TBEP ABIX TEN, TOUECUHBIN
AIIEKTP MUECKUH 3apsia IPHU pelIeHnd (PU3NIECcCKuX 3ajay;



pacro3HaBaTh (pU3UUECKUE SIBICHUS (TP OLECCh) U OOBACHITh UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJISIP HO-KUHETUYECKON TEOPUU CTPOEHUS BEIIECTBA U
AIEKTPOJIMHAMUKHA: PABHOMEPHOE M PABHOYCKOPEHHOE  MPSIMOJUHEHHOE
JBIDKEHHE, CBOOOJHOE TMaJICHHE TeJ, JABWKEHUE M0 OKPYKHOCTH, WHEpIMS,
B3auMOJielicTBUE Tel, AU(PPy3usi, Op OYHOBCKOE IBUKEHHUE, CTP OCHUE KHUIKOCTEN
U TBEP ABIX TEJ, U3MEHEHUE 00bEMA TeJT TP U HATP €BaHUU (OXJIAXKICHUH ), TETIIIOBOE
paBHOBECHUE, UCIIAPEHUE, KOHJCHCAIUS, TUIABIICHUE, KPUCTAIN3AIUsl, KUIICHUE,
BJIQYKHOCTh BO3/1yXa, TOBBIIIEHUE JAaBJICHUS T'a3a IIP U €ro HAarp EBAHUU B 3aKP bITOM
coCyze, CBA3b MEXIAy NapaMeTpaMH COCTOSIHMSL Ta3a B HM30IpOILeccax,
AIEKTpU3alMs TEN, B3AUMOJICUCTBUE 3aP SIJI0B;

OTIUCBHIBATh MEXAHUYECKOE JBIKEHUE, WCIOJIb3Ysl (PM3UYECKHUE BEJTUUMHDI:
KOOpJWHATA, MyTh, INEPEMEIIEHHE, CKOPOCTh, YCKOpEHHE, Macca Tena, Cuia,
HMMITYJIbC TENa, KHHETUYECKasl SHEPTUs, MOTCHIIMAIbHAS SHEPTHS, MEXaHUYECKAs
paborta, MexaHM4YecKas MOIIHOCTh; TMPH ONUCAHWU MPABWILHO TPaKTOBATh
(bU3UYECKUNA CMBICI HCIIOJb3YEMbIX BEIIMYWH, MX OOO3HAYEHUS W CIUHUIBI,
HaXOJUTh (GOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIUYUHY C JIP yTUMU
BEJIMUYMHAMU;

OIKCHIBATh H3YYCHHBIE TEIUJIOBHIE CBOMCTBA TEI W TEIUIOBBIC SIBJICHHUS,
UCIONIb3ys (U3MYECKHWE BEIWYMHBI: JaBJICHUWE Tras3a, TeMmIiepaTrypa, CpemaHss
KUHETUYECKAsl IHEP T'Hsl XAOTUUECKOTO JBMKEHUSI MOJIEKYJI, CPEIHEKBAIp aTUUHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOThI, BHYTPEHHsS dHEpTHs, paboTa rasa,
KO3(PPUITMEHT TMOJIE3HOTO JCHCTBUS TEIUIOBOTO JBUTATENS;, TMPH OMHUCAHUHU
MPaBWIBHO TPAKTOBaTh (DU3WYECKUNM CMBICT HCIOJb3YEMbIX BEIUYMH, HX
0003HaYEHUA W €IUHMIIBI, HAXOJIUTh (OPMYJIBI, CBS3BIBAIOIINE JTaHHYIO
(U3UYECKYI0 BETUYMHY C P yTUMHU BEJTMUHHAM;

OTMCHIBATh U3YUYEHHBIE AJIEKTP NUECKUE CBOMCTBA BEIIECTBA U AJIEKTP UUECKUE
siBiEHUS (TIP OIIECCHI), UCTIOJIB3Y S (PU3UUECKHE BETUMIMHBI: JICKTP MUCCKHUM 3ap s/,
AIEKTP MYECKOE MOJIE, HAP SHKEHHOCTD MOJIS, HOTEHIIMAN, PAa3HOCTh MOTEHIUAJIOB;
OpU OINUCAHWU TPaBWIBHO TPAaKTOBATh (PU3WYECKUN CMBICI HCIOJIb3yEMBbIX
BEJIMYUH, UX OOO3HAUCHHUS W CIUHUIIBI, YKa3blBaThb (POPMYIIbI, CBA3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BEIMYMHY C AP YTHMH BETUYUHAMU;

aHAJM3UPOBATH (PU3UUECKHUE TP OLIECCHl U SABJICHHUSI, UCTIONB3Ys HU3HUECKUE
3aKOHBI M [P UHIMIIBL: 3aKOH BceMUpHOTO TsArotenus, I, I u 1l 3akonsr HetotoHa,
3aKOH COXpPaHEHUS] MEXaHUYECKOW HHEPTUH, 3aKOH COXPaHEHUs HMITyJbCa,
MPUHIUI CYNEePHO3UIUU CHJI, TPUHIUII PaBHOIPAaBUs MHEPIUAIBHBIX CHUCTEM
OTCU€Ta, MOJEKYJSIPHO-KUHETHYECKYIO TEOPHUIO CTPOEHHUS BEIECTBA, Ia30BbIE
3aKOHBI, CBSI3b CPEAHEN KUHETUYECKOW SHEPTUH TEIUIOBOTO JIBMXKEHHSI MOJIEKYJI C
a0COTIOTHOM TeMITep aTypOH, TIep BbI 3aKOH Tep MOJIMHAMUKH, 3aKOH COXP aHCHHUS
AIEKTPHUYECKOTO 3apsiaa, 3akoH KylioHa, Ipu 3TOM pa3indaTh CIOBECHYIO



dbopMyIHpOBKY 3aKOHA, €r0 MATEMATHYECKOE BBIP AXKEHUE U YCIOBUS (TP aHUIIBI,
00J1aCTH) TP UMEHUMOCTH;

OOBSICHATL OCHOBHBIC TPUHIUIBI JEHCTBUS MAaIllUH, NPHOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3IudaTh yCIOBUS UX 0€30MacHOTO MCIOJIb30BAHUS B
TIOBCETHEBHOM JKU3HU;

BBITIOJTHATh OIKCIIEPUMEHTBI TI0 HCCIEAOBAaHUI0 (U3WUECKUX SIBICHUN U
MPOIIECCOB C MCIOJb30BAaHUEM TPSMBIX M KOCBEHHBIX W3MEpEHUH, MPU STOM
dbopmynupoBaTh MNpobOieMy/3ajadyy M THUNOTE3y Y4YEOHOTO HSKCIEpHUMEHTA,
coOupaTh yCTaHOBKY W3 TPeEMIOKEHHOTO0 00O0pYIOBaHHMS, MPOBOJUTH OIBIT U
(GbopMyJIHpOBATh BHIBO/IHI;

OCYILIECTBIISATH TP IMbIC U KOCBEHHBIC M3MEP CHUS (PU3UUECKUX BEITUIUH, IPU
ATOM BBIOMpATh ONTUMAJIBHBIN CIIOCOO M3MEPEHUS U WCIOJb30BaTh U3BECTHHIC
METOJIbI OIIEHKU TOTP eITHOCTEH U3Mep CHUil,

UCCTIENIOBAaTh  3aBUCUMOCTH  MEXKIYy (U3WYECKUMH BEIUYMHAMH  C
WCIIOJIb30BaHUEM TIPSIMBIX H3MEPCHHM, TIPH 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY,
(GUKCHpPOBATh PE3YyJILTATHI MOJYYCHHON 3aBUCUMOCTH (PH3WYECKUX BEIUYHH B
BUJIe TaOIuIl U TpadUKOB, J1eNaTh BEIBOJBI 110 PE3yJIbTaTaM UCCIEIOBAHUS;

co0JII01aTh TP aBMJIa O€30MMaCHOTO TPYyJia MP U MP OBEICHUN UCCICIOBAHUN B
paMKax y4eOHOTO HKCHepUMEHTa, y4eOHO-HCCIIeOBATENbCKON M MPOEKTHOU
NESTEeIbHOCTH C UCMOJIb30BAHUEM U3MEP UTEIIBHBIX YCTPOMUCTB U 1a00OpaTOPHOTO
000pynOBaHUS;

pemaTts pacu€THble 3aJaudl C SBHO 3aJaHHOW (DU3UYECKOW MOJCNBIO,
UCIIOJIB3Y s PU3MYECKHUE 3aKOHBI U TP MHITHITHI, HA OCHOBE aHAJIN3a yCIIOBHS 3a/1a41
BBIOMpPATh PU3UUECKYIO MOJIENb, BBIACISITh PU3NYECKUE BETUYUHBI U (OP MYJIbI,
HEOOXO0MMBIe ISl €€ pelIeHus], TP OBOUTh PACUETH M OIICHUBATH PEalIbHOCTh
MOJTYYCHHOT'O 3HAYCHUS (PU3UUCCKOM BEITHYHHBI;

pelaTh KaueCTBEHHBIC 3a/JaUH: BBICTP aUBATh JIOTUYECKH HEMP OTHBOPEUUBY IO
HEMOYKY PAacCyKJIEeHUN C OMOpoi Ha M3y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCKre SBICHNUS,

UCMOJIb30BaTh  MPH  pEIIEHWH  y4eOHBIX  3aJad  COBpPEMEHHBIC
UHGOP MAITMOHHBIC TEXHOJIOTHH JIJTSI IIOMCKA, CTP YKTYPHUPOBAHUS, HHTEP ITP €TAIIHN
Y TIp €JICTABJICHUS YIeOHOM M HaYIHO-MIOMYJSIPHOM MH(DOP MaIIUH, TTIOJTYYSHHOU 13
P a3IMIHBIX ICTOYHUKOB, Kp UTHYECKU AHAJTM3UPOBATh MOJTy4aeMy 0 HHPOPMAIIHIO;

P UBOJIUTH TP UMEP Bl BKJIA/Ia POCCUICKUX U 3aPYyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYyKH, OOBSCHEHHE TMPOIIECCOB OKPYXKAIOIIEr0O MHUpa, B Pa3BUTHE
TEXHHUKHU U TEXHOJOTHIA;,

WCTOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOU KU3HH

I oOecriedeHns 0€30TaCHOCTH MP U 00p allieHUH ¢ TPUOOpaMU M TEXHUIECKUMH



YCTp OMCTBAMH, 1Tl COXP aHEHUS 3J0POBbS U COOJIFOAEHHSI HOPM SKOJIOTHYECKOTO
MOBEACHUSA B OKP yKAIOILIEH CpElIE;

paboTaTh B TpPYIIE C BBHIIOJHEHHUEM pPa3JUYHbIX COLMAJIbHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYMIbI, PalMOHAIBHO pacHpeAeisaTh 00sA3aHHOCTH U
IUIAHUP OBATh AESATEIbHOCTh B HECTAHJAP THBIX CUTYalUsX, aIeKBATHO OLICHUBATh
BKJIaJ] KQ)KJJOT'0 U3 Y4aCTHUKOB IPYIIIIBI B P €ILIEHUE pacCMAaTPUBAEMOM TP 00JIEMBI.

K koniy oOyuenus B 11 kJjacce mpenMmeTHble pe3yibTaThl HA 0a30BOM
YPOBHE JO0JIKHBI OTpakaTb CPOPMUPOBAHHOCTh Y 00yUAIOIINXCA YMEHHM:

JEMOHCTPHUPOBATh HA MPUMEpPax PoJib U MECTO (PU3UKHU B (pOpMUpPOBaHUU
COBpPEMEHHON HayuyHOW KapTHUHBI MUpPA, B Pa3BUTHUU COBPEMEHHOW TEXHHUKHU U
TEXHOJIOTUH, B MPAaKTUUYECKOW JEATENbHOCTH JIIOEH, LEIOCTHOCTh U €IMHCTBO
¢bu3nuecKkoi Kap TUHBI MUPa;

YUYUTBHIBATh TpPaHULBl MNPUMEHEHUS H3YUYEHHbIX (U3UUECKUX MOJIeNeu:
TOYEYHBIN JIEKTP NUECKUM 3P si11, JIy4 CBETA, TOUYECUHBIM UCTOYHUK CBETA, S/1€pHAS
MOJIeNIb aTOMa, HYKJIOHHAas MOJielb AaTOMHOTO s/ipa NPU pelIeHUH (PU3NIEcKux
3aj7ay;

pacro3HaBaTh (pU3UUECKHUE SIBICHUSA (TP OIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB 3JIEKTP OAMHAMUKYU ¥ KBAHTOBOW (DU3UKHU: STIEKTP MUECKas! IIP OBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JACHCTBUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, OJJIEKTPOMArHUTHAsE WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJISI Ha
NPOBOJHUK C TOKOM U JABWXKYILMICA 3apsiJl, JIEKTPOMAarHUTHbIE KOJIEOaHUS U
BOJIHBI, TPSIMOJIMHEMHOE pachpOCTpaHEHUE CBETa, OTPaKEHUE, IpeToMIICHUE,
uHTep pepeHus, AuUGpakius ¢ TMOJApU3alMsi CBeTa, JUCIEPCHS CBETa,
dboToanekTpmueckuii g ekt (hoTorddeKT), CBeToBOE IaBIeHNEe, BOZBHUKHOBEHUE
JMHENYaTOro CIeKTpa aToMa BOJOPOJia, €CTECTBEHHAs M HWCKYCCTBEHHAas
pPaaroaKTUBHOCTb;

OTHMCHIBATh M3yUYEHHBIE CBOMCTBA BEIECTBA (DJIEKTPHUUYECKHUE, MATHUTHEHIE,
ONTHUYECKNE,  JJIEKTPUYECKYI0  NPOBOJAMMOCT  Pa3JH4YHBIX  Cpel) W
AJIEKTPOMATHUTHBIE SIBJIEHUS (MPOIECCHI), HCIONIBb3YsI (U3UYECKHE BEIUYUHBI:
DIIEKTP MYECKUH 3apsijl, CHIa TOKA, DJIEKTPUUECKOE HAIP SHKEHUE, DJIEKTP HUECKOE
COTIp OTUBJICHHE, PA3HOCTh MOTEHIIMAIOB, SJIEKTP OJIBIXKYIIAs CHila, paboTa Toka,
WHAYKUMS MarHUTHOro Imousisi, cuina Ammnepa, cuwia JlopeHna, MHAYKTUBHOCTb
KaTyIIKH, SHEPTHUS DJIEKTPUYECKONO M MArHUTHOTO MOJIEW, NMEPHOJ U 4acToTa
KoieOaHuii B KojJeOaTeIbHOM KOHTYpE, 3apsii M CHiIa TOKa B IpoLecce
rapMOHUYECKUX D3JIEKTPOMArHUTHBIX KoyieOaHul, (OKYCHOE pPacCTOSIHHE U
ONTUYECKAs] Cuiia JIMH3bI, MPU ONUCAHUM MPABWIBHO TPAKTOBATh (PU3MUECKUI
CMBICII HCHOJIb3YEMBIX BEJIWYHMH, UX OOO3HAYEHHS W EAMHHUIBI, YKa3bIBaTh
(GopMyIbl, CBS3bIBAIOIIME JIAHHYIO (U3WYECKYIO BEIMYUHY C JIpYTUMHU
BEJIMYMHAMY;



OTNUCBHIBATh M3YUYCHHBIC KBAHTOBBIC SBJICHUS M TMPOIECCHI, HCHOJIb3YS
dbu3nUecKkre BETUYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI H
4acTOTa CBETa, SHEPTUS ¥ UMITYJIbC POTOHA, TIEP MO 1 ITOJIypacnaja, SHEPTHUs CBSI3U
ATOMHBIX $JIep, NPHU OINUCAHUM MPABUIBHO TPAKTOBATh (PU3UYECKUU CMBICI
UCIOJIb3YEMbIX BEIWYUH, UX OOO3HAUYCHUS W €AUHUIIBI, YKa3bIBaTh (hOPMYJIHI,
CBS3BIBAIOIINE JIAHHYI0 (U3UYECKYI0 BEIWYMHY C JIPYTUMU BEIUYUMHAMM,
BBIYUCTIATH 3HAUCHUE (PU3NUECKON BETUYUHBIL;

AHAJIM3UPOBATh (PU3UUYECKHUE MIPOIIECCHI U SIBICHUS, UCHOJIB3Yys (PU3nUecKue
3aKOHBI U [P UHLIMIIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATENBHOTO U Map aJIeIbHOTO
COEIMHEHUS] MPOBOJHUKOB, 3akoH Jloyns—JleHna, 3aKOH 3JIEKTp OMarHUTHOM
VHAYKIWH, 3aKOH NP AMOJIMHEIHOT O pacpOCTp aHEHUS CBETA, 3aKOHBI OTP aXKEHMUSI
CBETa, 3aKOHBI MPEOMJICHUSI CBETA, ypaBHEeHUE DuHIITEHHA 115 GoTodPdekTa,
3aKOH COXpaHEHUs] PHEPTUH, 3aKOH COXPAHEHUsl UMIIYJIbCa, 3aKOH COXPaHEHHUs
AIIEKTP MYECKOTO 3apsijia, 3aKOH COXpaHEeHHUs MacCOBOTO uucia, nocryyiatel bopa,
3aKOH paJM0aKTUBHOIO pacia/ia, Ip ¥ 3TOM pa3jinyaTh CIOBECHY O (POPMYIHPOBKY
3aKOHa, €ro MaTeMaTUYECKOE BbIpAXKEHUE U YCIOBUS (IpaHMIbl, 00JacTH)
P UMEHUMOCTH;

OTIP €IS Th HATIP aBJICHUE BEKTOP @ MHIYKITUU MAarHUTHOTO ITOJISI TIP OBOTHUKA
C TOKOM, cujibl AMriepa u cuibl JIopeHna;

CTPOUTh U ONHUCHIBATH M300pa’kK€HUE, CO3J]aBa€MO€ IUIOCKHUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 HWCCIEAOBAHUIO (DU3UYECKUX SIBJICHUU H
MPOIIECCOB C HUCMOJIb30BAHWEM MPSMBIX U KOCBEHHBIX HM3MEpEHUN: MPU ITOM
dbopmynupoBaTh MNpooOIeMy/3aadyy M THUINOTE3y Yy4eOHOTO DSKCIEpHUMEHTA,
coOupaTh YCTaHOBKY M3 TMPeEI0KEHHOTO0 00O0pyA0BaHMs, POBOJUTH OIBIT U
bopMyIHUpPOBaTH BHIBOIHI;

OCYIIECTBJISITH P SIMBIC 1 KOCBEHHBIC U3MEP CHHs (PU3NYECKUX BEIMYMH, TIPH
ATOM BBIOMpATh ONTUMAJbHBIA CIOCOO M3MEPEHHs U UCMOJIb30BaTh W3BECTHHIC
METO/AbI OLIEHKH TIOTP EIITHOCTEW U3MEP CHUM;

UCCIIEIOBATh 3aBUCUMOCTH (U3MUECKUX BEIUYMH C UCIOJb30BaHUEM
MPSMBIX W3MEPEHHWI: MPU STOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATH
pe3yabTaThl MOJTYYECHHOW 3aBUCUMOCTH (PU3UYECKUX BEIWYWH B BUAEC TAOJIUI] U
rpaduKoB, 1eJaTh BRIBOABI MO PE3yJbTaTaM HUCCIIEIOBAHUS;

coOJro1aTh Ip aBUJIa 0€30MaCHOTO TPYy/ia MPU P OBEIEHUU UCCIECIOBAHUI B
paMKax yd4eOHOro SKCIEepHMEHTa, Y4eOHO-UCCIEA0BATEIbCKOM W TP OEKTHOM
JESTEIIbHOCTH C UCTMOJIb30BAHUEM U3MEP UTEIIBHBIX YCTPOMCTB U 1a00OpaTOPHOTO
000pyIOBaHMUS;

pemaTts pacuéTHble 3aJadydl C SBHO 3aJaHHOW (DU3UYECKONW MOCIBIO,
UCMOJIb3Ysl (PM3MUECKHE 3aKOHBI U TP MHIIUIIBI, HA OCHOBE aHAJIN3a YCIOBHS 3aJa4H



BBIOUpATh (PU3UUECKYIO MOJIENb, BBIJICIATh (PU3UUECKUE BEIMUUHBI U (JOPMYIIHI,
HEO0OXOJUMBbIE JIJIsI €€ PeIlEeHUs], TPOBOJUTh PACUETH U OLICHUBATH PEaJIbHOCTD
MOJYyYEHHOT0 3HAUYEHUS (HU3UYECKON BEIMUUHBI;

penaTh KAYECTBEHHbBIE 3aJaUH: BEICTP aUBATh JIOTUYECKU HEMP OTUBOPECUMBYIO
LEMIOYKY PACCyX ICHUM C ONMOPOM HA M3YyUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbu3nyecKkue SBICHUS;

UCNOJIb30BaTh  MPU  PEIICHHMH  y4eOHBIX  3aJlad  COBPEMECHHBIC
MH(OPMAIMOHHBIC TEXHOJOTUHU JJI51 TIOMCKA, CTP YKTYPUPOBAHMSI, UHTEP IP €TALUN
U TIp €/ICTaBJICHUS] y4eOHOM U Hay4YHO-MIOMYJSIPHOM MH(Op Malluu, MOJTYUYEHHOU 13
Pa3IMYHBIX ICTOUHUKOB, KP UTHYECKU AHAJTU3UPOBATH MOJTyYaeMy10 HH(OPMALIUIO;

OOBSICHATh TMPUHIMUIIBEI JEUCTBUS MAIIUH, NPUOOPOB U TEXHUYECKHUX
YCTP OMCTB, pa3MyaTh yCIOBUS MX 0€30MIaCHOTO UCTIOJb30BAHUS B MOBCETHEBHOM
JKU3HU,

TP UBOIUTH ITP UMEPHI BKJIa/1a P OCCUMCKHX U 3aP YOSIKKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAYKH, B OOBSCHEHHE IPOIIECCOB OKPYKAIOIIErO MHUpa, B Pa3BUTUE
TEXHUKH U TEXHOJOTHI;

MCII0JIb30BaTh TEOP ETUUYECKUE 3HAHMS MO (DU3MKE B TMOBCEIHEBHOM >KU3HU
171 o0ecriedeHrs 6€301MacHOCTH IPH 0Op alieH! ¢ Ip UOOpaMHU U TEXHUYECKUMU
YCTp OMCTBaMH, IJISI COXP AHEHUS 3/I0POBbSI U COOTIOACHUS HOPM IKOJIOTUUECKOTO
MOBEJICHUSL B OKP Y>KAKOLIEH Cp e,

paboTath B TpPYyMNE C BHINOJHEHUEM Pa3JIMYHBIX COILMAIBHBIX POJIEH,
IJIaHUPOBaTh PabOTy TPYMIMBI, PaAIMOHAIBHO pPacCHpeaeisiaTh 00S3aHHOCTH U
IIJITAHUP OBATh JIEATEIbHOCTh B HECTAHAAP THBIX CUTYyallUsiX, aJI€KBaTHO OIICHUBATh
BKJIA]T KQXKJIOT'0 U3 YUaCTHUKOB I'PYTIIIBI B P CIICHUE PACCMaTPUBAEMOM TP 00JIEMBI.



TEMATHUYECKOE INTAHUPOBAHUE

10 KUIACC
KoJunuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM (mudposbie)
Ne i/ Kontpoabnbie | IlpakTudyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcbl
Paznen 1. PU3UKA U METO/JIbl HAYYHOI'O IO3HAHUSA
1.1 ®du3snKa U METOJIbl HAYYHOT'O MO3HAHUS 2 bubmmorexa [IOK
' ’ eTon YHHOTO 1103 https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Paznen 2. MEXAHUKA
bu6muoreka [JOK
21 Kumemariica > https://m.eds00.ru/7f41bf72
bu6nunoreka IJOK
22 Auramitka ! https://m.edso0.ru/7f41bf72
bu6nmmoreka IJOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 https://m.edso0.ru/7f41bf72
Hroro no pazaeny 18
Pa3nen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOU 9 1 bubnuoreka [JOK
' TEOPUHU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
32 OCHOBBI TCPMOANHAMH K 10 1 https:/m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSHU S BEIIECTBA. 5 bubnunoreka [{OK

@da30BbIE MEPEXOIBI

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



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

Hroro no pazneny

24

Paznen 4. JIEKTPOAUHAMMUKA

bu6nunoreka IJOK
41 DUIeKTpoCTaTIka 10 https://m.eds00.ru/7f41bf72
42 [TocTosTHHBIN 2JIEKTPHYECKUM TOK. TOKH B 12 bubnunoreka [{OK
' PasIUYHBIX cpeax https://m.edsoo.ru/7f41bf72
Uroro mo pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KounuyecTBo yacos DJIeKTPOHHBbIE
HanmeHoBaHue pa3iesioB U TeM nudpoBbIe
Ne n/m P Konrpoabusie | Ipakrudeckue (uicpp )
MPOrpaMMbI Bcero o0pa3oBaTejbHbIE
padoTsbI padoThI
pecypchbl
Paznen 1. JIEKTPOANMHAMUKA
MaruuTtHoe moJie. DJIeKTPOMarHUTHas bubnuorexka HOK
1.1 11 1 3
WHAYKIUS https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
21 MexaHuyeckue 1 3JIeKTPOMarHUTHhIE 9 1 bubnuorexka HOK
' KoIeOaHus https://m.edsoo.ru/7f41c97¢
59 MexaHu4ecKue v 3JIEKTPOMarHUTHhIE 5 1 bub6muoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6muoreka [JOK
2.3 Onrixa 10 3 https://m.edsoo.ru/7f41c97¢
Hroro mo pasnery 24

Pazgen 3. OCHOBBI CIIEITUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI CIEIMATIBHONU TEOPUHN 4 1 bubmuoreka [JOK
OTHOCUTEIBHOCTHU https://m.edso0.ru/7f41c97¢d
Utoro no pazneny 4
Paznen 4. KBAHTOBAS ®U3BUKA
4.1 DJIeMEHTBI KBAHTOBOM ONTUKHU 6 Eggg;ﬁ:ggogﬁﬁf 110974
4.2 Ctpoenue aroma 4 bubmmnorexa [IOK



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

https://m.edsoo.ru/7f41c97¢

4.3 ATOMHOE SIITPO

bub6mmoreka [JOK
https://m.edsoo.ru/7f41c97¢

Utoro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMMUWU U ACTPOPU3UKU

5.1 DNeMEeHThI ACTPOHOMUHU U aCTPOPU3UKHU 7 Egggﬁﬁgg;ﬁﬁﬁf 110970
Hroro no pazneny 7
Pa3gen 6. OBOBLHAIOIIEE ITOBTOPEHUE

6.1 Ob6o0maromiee TOBTOPEHHE 4 ngg;?:g;ﬁﬁﬁ £41c97d
Hroro no pazzgeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHUE

10 KUJIACC
KounuecTBo yacos DJIeKTPOHHbIE
Ne Hara nuppoBkIe
Tema ypoka Konrtpoabnbie | IIpakTudyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypchbl
®dus3nka — HayKa 0 IpUPOE.
1 Hayunrie MeTg Bl HO?}:I){aI})II/ISI 1 4.09 bubmrorexa [IOK
Y A ’ https://m.edsoo.ru/ff0c32e2
OKPYXaroIlero Mupa
Poinb u MecTo Gpu3uKH B

) (dhopMuUpOBaHUY COBPEMEHH O 1 .09 bubmuotexa LIOK
HAay4YHOUH KapTUHBI MHUDA, B ' https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOMN ACATEIBHOCTH JIFOICH
MexaHn4eCcKOe IBUKCHHE.

3 OTHOCHUTEIIFHOCTh MEXaHUYECKOI'O 1 11.09 bubmnoreka [IOK
neuxeHus. [lepemenienue, CKOpoCTh, ' https://m.edsoo.ru/ff0c3508
yCKOpeHHEe

4 PaBHOMepHOE npsiIMOTMHEITHOE 1 14.09 bubnuotexka [IOK
JBUKEHHE ' https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MPSIMOTUHEIHOS 1 18.09 bubnmoreka [IOK
JIBHKCHUE ' https://m.edsoo.ru/ff0c372e

5 CBobOoaHoe majieHne. Y CKopeHue 1 21.09 bu6mmoTexa [JOK
CBOOOJIHOTO MaJACHUS ' https://m.edsoo.ru/ff0c39cc
KpuponnHeliHOE ABHKCHUE.

7 I[p JKEHHE MaTe Eaanoﬁ TOYKH I10 1 25.09 bubmorexa I[JOK

BU .
p https://m.edsoo.ru/ffOc3ada
OKPYHOCTHU
8 [Ipunuun otHOCUTENBHOCTU [ anues. 1 28.09 bub6aunoreka [JOK



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

NuepuuanbHble CHCTEMBI OTCYETA.
[TepBrblii 3akoH HetoTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuina. [Ipunnun

9 CYHEPIIO3UIINHU CHII. BTOpoil 3aKkoH 2.10 bubmuorexa LOK
YHEP H : p . ' https://m.edsoo.ru/ff0c3be8
HproToHa st MaTeprUambHOW TOYKH
Tperuit 3akon HeroToHa 11t bubnmorexa [IOK

10 5.10
MaTepUaIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMupHOro tarorenus. Cuna

11 TsprecTd. Ile pBaSI KOCMHUYecKas 9.10 Bubmiorexa [IOK

- eP ' https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec 12.10 bub6muoreka [JOK
Tena ’ https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoaddbunueHt tpenus.

13 Cuna C(I:n OTI/IBJ'ICI-(II)I/I(IS)I HIl u BI/I)ieHI/II/I 16.10 bubmorexa OK

p pra ' https://m.edsoo.ru/ff0c3f76
TeNa B )KUIKOCTH HIIHA Ta3e
[ToctynarensHOE M BpamaTeabHOe
JBUKEHUE a0COIIOTHO TBEPOTO Tea. bubnuoreka [HOK

14 19.10
Mowment cuiasbl. I1nedo cunbl. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBecHs TBEPIOTO Tea
Nmmynbe MaTepranbHOM TOUKH,

15 CHUCTEMbI MAaTEPUATIbHBIX TOYEK. 23.10 bubnuoreka [HOK
Nmnynbe cuibl. 3aKOH COXpaHEHUS ' https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE IBUKEHHE
PaboTa 1 MOIIHOCTH CHUJIBL.

16 Kunernueckas sHeprust MaTepuajibHON 26.10 bubmuoteka LIOK
To4KH. Teopema 00 M3BMEHEHUH ’ https://m.edsoo.ru/ff0c4502
KUHETHYECKON DHEPIUn

17 [ToreHnmanpHass YHEPT UL 9.11 bu6mmorexa IJOK



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

[ToreHumnanpHasi SHEPTUSA YIIPYro
ne(pOpMUPOBAHHON MPY>KUHBI.
[TorennmansHas sHEpPrus Tea BOIM3U

MTOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ffOc461a

18

[ToTeHuMambHBIC U HETTOTCHIIHAIBHBIC
cuiibl. CBsi3b paboTHI
HEMOTECHIUAJBHBIX CHJI C K3MCHCHHEM
MEXaHUYECKON YHEPTUU CUCTEMBI TEIL.
3aKOoH COXpaHEHUS MEXaHUUYECKOU
SHEPrUuu

13.11

bub6moreka [JOK
https://m.edsoo.ru/ffOc478c

19

Jlaboparopnas pabora
«MccnenoBanue CBS3U pabOTHI CHIIBI C
M3MEHEHUEM MEXaHUUYECKOW YHEPTUU
TeJa Ha IPUMEPE PACTHKCHUS
PE3UHOBOTO KI'yTa»

16.11

20

KonTponbsHas pabota o teme
«Kunematuka. /lunamrka. 3aKOHbI
COXPAaHEHHS B MEXaHUKE

20.11

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c4h74

21

OCHOBHBIE [10JI0KEHU S MOJIEKYJISIPHO-
KWHETUYECKON Teopun. bpoyHOBCKOE
nsuxenue. Auddysus

23.11

bu6motexa [JOK
https://m.edsoo.ru/ffOc4dc?2

22

XapakTep IBHKEHUS U

B3aHMO/ICH CTBHS YaCTHII BEILIECTBRA.
Mopenu cTpoeHuUs ra3oB, KUIKOCTEN
W TBEPIBIX TEN

27.11

23

Macca monekyin. Konnaecto
BeniecTBa. [Tocrossnuas ABorapo

30.11

24

Tennosoe paBHOBecue. TeMmeparypa
n e€ n3mepenue. llkana remneparyp

4.12



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

Lenscus

Wneanpusiii raz 8 MKT. OcHoBHOE

bu6mmotexa [JOK

25 7.12
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcontoTHas TeMiieparypa Kak Mepa
26 CpenHel KMHETHYECKOW SHEPTUH 1112 bu6maunoreka [JOK
TBH)KCHUS MOJICKYJI. YpaBHEHUE ' https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knanelpona
27 3akoH JlanpToHa. ['a30BbIe 3aKOHBI 14.12
JlaGopaTtopHas pabora
«HMccnenoBanue 3aBUCUMOC e
08 JICIOBAHUE 3aBUCHMOCTH MEXKTY 18.12
rapamMeTpamMu COCTOSIHUS
pa3peKEHHOTO ra3ay
29 N3ompouecchl B HI€aNbHOM Ia3e U UX 2112 Bubmuotexa LIOK
rpaduyecKoe mpeACcTaBICHNE ' https://m.edsoo.ru/ff0c570e
BuyTtpenHss sHeprus
TEPMOJMHAMUYCCKON CHCTEMBI H
cnocoObI e€ n3MeHeHus. KomnuecTBo bu6mmotexa [JOK
30 25.12
TEIIOTHI U paboTa. BHyTpeHHs https://m.edsoo.ru/ff0c5952
SHEPrUsi OAHOATOMHOTO H/1€aTbHOTO
rasa
bu6mmorexa IJOK
28.12
31 Buaer Tennonepenatn https://m.edsoo.ru/ff0c5c36
VY aenpHAs TEMIOEMKOCTH BEIIECTBA.
32 K)(:)[JII/I‘-ICCTBO TEMJIOTHI TPU B 11.01 bubmorexa [IOK
p . ’ https://m.edsoo.ru/ff0c5¢c36
Ternonepeaaye. AauadaTHBIN MpoIecc
33 IIepBblii 3aKOH TEPMOAUHAMUKH U €0 15.01 bubmuoteka LHOK
NpUMEHEHHE K M30IIPOLIECCaM ' https://m.edsoo.ru/ffOc5efc
34 HeoGparumocTh mporieccoB B 18.01 bubmmnoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoe. Bropoit 3akoH
TEPMOJIMHAMUKHI

https://m.edsoo.ru/ff0c6230

[Mpunuun nericreus u K11/ rennosoit

bu6mauoreka [JOK

35 22.01
MalIHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapnao u ero KIT/] 25.01
37 DKoJ0ruYecKue MpoodIeMbl 26,01
TEIUIODHEPT CTUKHU
38 O6o0mmatonmit ypok «MonexkynspHas 102 bubnmoreka [JOK
¢usuka. OCHOBBI TEPMOTUHAMHUKI ' https://m.edsoo.ru/ff0c6938
KonTponpHas padota o teme
39 «MonpeK TSt Hzﬂ ¢u3uka. OCHOBEI 5.02 bubnuorexa OK
yAp : ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHU KU
40 [Tapoobpa3zoBaHue 1 KOHEHC AU 8.02 bubnuotexka [IOK
Mcnapenue u KUIIEHHE ' https://m.edsoo.ru/ff0c63b6
AOcCoIOTHAsA U OTHOCUTEIbHA
41 BJ'Ia)KEOCl:[}II: 1:[01/; T;a I‘IiIZCIJjILHeIfIIHLHﬁ 12.02 bubmorexa TIOK
AyXa. B ' https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucramnmueckue n
amop(dHbIe Terma. AHU30TPOIHUS bubnmuoreka [IOK
42 t 15.02
CBOMCTB KpUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpucrtamibl. COBpeMEHHBIE MaTEPHUAIIBI
[InaBnenue CTAJUTA3ALUSL.
43 yﬂell::HZ;Id T:IHIJ(II;I’/IFaTHJIgfﬂeEII//II: 19.02 bubmmorexa TIOK
A ’ ' https://m.edsoo.ru/ff0c6708
CyOnumanus
bub6moreka [JOK
22.02
44 YpaBHEHUE TEILIOBOTO banarca https://m.edsoo.ru/ff0c6820
45 DJIeKTpHU3a K TEN. DICKTPUICCKUN 26.02 bubnuoreka [HOK

3apsz. JlBa BUIa 3JIEKTPUYECKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsi/IoB

[IpoBOAHWKH, AUIAEKTPUKH U

bu6mmoreka IJOK

46 MOJYIPOBOIHUKYU. 3aKOH COXPaHEHUSI 29.02
YHpOBOA P https://m.edsoo.ru/ffOcébcc
AJIEKTPUUECKOTO 3apsiia
Bz3aumoneiictBue 3apsanoB. 3aKOH
47 K HOHaHTOquHBIfI gﬂgKT HYECKUH 4.03 Bubmiorexa [IOK
y ' p ' https://m.edsoo.ru/ffOc6ce4d
3apsi
Hanpsok€HHOCTB 37IEKTPUUYECKOTo
nons. [IpyHnun cynepno3unuu bubnmnorexa [IOK
48 ’ 7.03
JJIEKTPUYECKUX IoJied. JInnuu https://m.edsoo.ru/ffOc6df2
HAIPSHKEHHOCTH
PaGora cui 37eKTpocTaTH4ecKoro Bt LOK
HOIMOTEKA
49 ons. Ilore ai. Pasnoc 11.03
oA Term HOCTE https://m.edsoo.ru/ffOc6f00
MMOTEHIINAI0B
IIpoBOIHMKH U JUDIIEKTPUKHU B
POBOA A P bubmoreka [JOK
50 JJIEKTPOCTAaTUYCCKOM IIOJIC. 14.03
https://m.edsoo.ru/ff0c7018
JlnsnekTpruyeckas MpoOHUIaeMOCTh
bu6mauoreka [JOK
51 OnekTpoéMKocTh. Konaencaro 18.03
JICKTPOCMKOCTE fercatop https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IIJIOCKOTO
52 KOH eicaTo a. DHeprus 3apsHKEHHOTO 21.03 bubmmorexa HOK
A pa- p p ' https://m.edsoo.ru/ff0c72c0
KOHJIeHCcaTopa
[IpuHIKAD e CTBUSA U TPUMEHECHUE
KOHJICHCAaTOPOB, KON POBAIBHOTO
53 arnmapara, CTpyiHOro mpruHTepa. 4.04
DJIEKTPOCTATUYECKAs 3alUTA.
3a3eMiIeHHE IIEKTPOIIPHOOPOB
54 JlabopaTtopHnas pabora "M3mepenue 8.04



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

AEKTPOEMKOCTH KOHAEHcaropa"

55

DNeKTpUYeCcKuil TOK, YCIOBHS €r0
cyuiecTtBoBaHHus. [10CTOSAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conporusnenue. 3akon Oma st
y4acTKa e

15.04

56

[TocnenoBatenpHOE, MapajljielibHOE,
CMEILIAaHHOE COEAUHEHUE
npoBoHUKOB. JlabopaTopHas padora
«M3yueHre cMEIaHHOTr0 COeIMHEHUS
PE3UCTOPOBY

18.04

bu6mmoTexa [JOK
https://m.edsoo.ru/ffOc74f0

57

PaboTa 1 MOIITHOCTH JEKTPUUYECKOTO
ToKa. 3akoH [xoyns-Jlenna

22.04

bu6mmoTexa [JOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa 1715 TOJIHOM (3aMKHYTOM )
anekTpuueckoil nenu. Koporkoe
3ambikaHue. JlabopaTopHas pabora
«3mepenne D JIC ucrounmka Toka u
€ro BHYTPEHHETO CONPOTHBIICHHSDY

25.04

bu6mmoTexa [JOK
https://m.edsoo.ru/ffOc7ae0

59

DJIEKTPOHHAs TPOBOIUMOCTH TBEPIBIX
METaJUIOB. 3aBUCUMOCTh
COMPOTUBJICHUS METAJIJIOB OT
TeMrieparypsl. CBEpXIIPOBOAUMOCTD

29.04

60

DIIEKTPUYECKUI TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX TYYKOB

2.05

61

[TosnynpoBOHUKH, UX COOCTBEHHAs U
IpuMecHas mpoBoauMocTs. CBoiicTBa
p—n-nepexoxa. I[TonynpoBoHUKOBbIE
npuOopbI

6.05

bu6mmotexa [JOK
https://m.edsoo.ru/ffOc84ae



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

DneKkTpudecKuil TOK B pacTBOpax 1
pacriiaBax 3J1€KTPOJIUTOB.

bu6manoreka [JOK

02 DIIEKTPONUTHYECKAS I CCOLMALHSL. 1 13.05 https://m.edsoo.ru/ff0c82ba
DJIeKTPOIIU3
DJIEKTPUYECKUM TOK B rasax.

63 CaMOCTOSTENBHBIN U 1 16.05 bu6mmoreka IJOK
HECaMOCTOSTENIbHBIN pa3psil. MonHusL. https://m.edsoo.ru/ffOc84ae
[Tna3ma
DnexkTpudeckue npudopsl U
YCTPOKCTBA U UX PAKTHYECKOE bubnuotexka [IOK

64 1 20.05
npuMeHenue. [IpaBuna TexHuku https://m.edsoo.ru/ff0c86fc
0e30MmacHOCTH

65 O06o0mmatonmii ypok 1 23.05 bubnmmoreka [JOK
«DNEKTPOANHAMUKAY» https://m.edsoo.ru/ff0c88be
KontponbsHas pabota mo Teme

66 «InektpocraTuka. [locTostHHBIN 1 27.05 bubnmnoreka [IOK
AJIEKTpUUYECKHi TOK. TOKH B https://m.edsoo.ru/ff0c8a8al
Pa3IMYHBIX CPEeIax»
Pesepubiit ypok. Kontposbhas bubnuorexka HOK

67 1 29.05
pabota mo Teme "DIeKTpoaHAMUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIii ypok. O000maronmii ypok 1 30.05 bubnmmoreka [JOK
o teMaM 10 kiacca https://m.edsoo.ru/ff0c8f6¢c

OBUIEE KOJIMYECTBO YACOB IT1O 68

ITPOI'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoJsmuecTBo yacos DJIeKTPOHHBbIE
Ne Hara nuppoBeIe
n/n Tema ypoxa Bcero Konrpoarupie | Ipaxrueckue u3yyeHusi | oOpa3zoBaTesbHbIE
padoThI padoThI pecypebi
ITocTosIHHBIE MArHUTHI U KX

1 B3auMoJiciicTBHEe. MarHuTHOE HoJe. 1 bu6mauoreka [JOK
Bekrop MaruutHOM nHAYKUUH. JInHUM https://m.edsoo.ru/ff0c9778
MarHuTHON WHIyKIIHH
MarauTHoe noJjie IPOBOIHUKA C

) TokoM. OmbIT DpcTena. 1 bu6mmoTexa [JOK
BzaumopeiictBue npoBOAHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGoparophas pabota «/3yuenue 1 1 Bubmuotexa LIOK
MarHMTHOTO MOJIS KATYIIKU C TOKOMY https://m.edsoo.ru/ff0c98fe
JleiicTBMEe MarHUTHOTO TOJIS Ha
MPOBOAHUK ¢ TOKOM. Curiia Ammepa.

4 JlabopaTtopHas pabora 1 1 bubnuoreka [{OK
«HccnenoBanue nelicTBUI https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOT'O MarHUTa Ha paMKy C
TOKOM
JlelicTBME MarHMTHOT O TOJIA Ha
JBIKYIILYIOCS 3apsHKEHHYIO YacTHUILY. bubnuorexa HOK

5 1
Cuua Jlopennia. PaGota cuitbt https://m.edsoo.ru/ff0c9df4
Jlopenua
DnexkTpomMarHuTHas HHAYKIuUs. [ToTok

6 BEKTOpa MarHUTHOU HHIYKIuU. DJ1C 1

WHAYKIUH. 3aKOH AJIEKTPOMArHUTHON



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

uHaykuuu Papanes

JlaboparopHas paborta
«HccnenoBanue sBICHUS
AJIEKTPOMATHUTHOM WH Ty KIIA K

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cal50

NunayktuBHOCTE. fIBIIEHUE
caMmouHaykiuu. JIC caMOMHAYKIIMH.
DHeprus MarHUTHOTO TIOJISI KATYIIIKH C
TOKOM. DJIEKTPOMAarHUTHOE M0JIE

bub6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue yCcTporucTBa U uxX
IIPUMEHEHUE: TIOCTOSTHHBIE MAIrHUTBI,
3JIEKTPOMAarHUThl, JJIEKTPOJIBUTATEIIb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHULL,
WHAYKIMOHHAs 1e4b

10

O6o0maroumii ypok «MarHutHoe
noJie. DJIeKTPOMarHUTHAs UHTYKIIHSD

bu6mmoTexa [JOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas pabota o teme
«MarHuTHoe more.
DJIeKTpOMarHUTHAs UHTyKIIHSD

bu6mmoreka LJOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOJHBIC MEXaHHYECKUE
koJsiebanus. ['apMoHnyueckue
KosebaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHUH.
[IpeBparenue sHEPTrUU

bubmuoreka [OK
https://m.edsoo.ru/ffOcaf06

13

JlaGoparopHas paboTa
«HccnenoBanne 3aBUCHMOCTH
neproja MajlbIX KojiebaHui rpy3a Ha
HUTU OT JIMHBI HUTH U MaCChI IPy3a»

14

Konebarenbublit KoHTYp. CBOOOHBIE

bu6mauoreka [JOK
https://m.edsoo.ru/ff0cb820



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

QJICKTPOMArHUTHBIC KoJieOaHUs B
HNACAIIBHOM K0JIe0aTeIIbHOM KOHTYDpC.
Amnamorus MCKAY MCXaHUYCCKUMU U
QJICKTpOMAar HU THBIMU KoJIeOaHHAMU

15

®opmyna Tomcona. 3akoH
COXPAaHCHHUA SHCPIur B UACAJIbHOM
KoJIe0aTeIbHOM KOHTYpE

bub6moreka [JOK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyXarwmux
KosieOaHusIX. BRIHYKIICHHBIC
MexaHndecKkne Koiebanus. Pesonanc.
BriHyXI€eHHBIE 3JIEKTPOMAarHUTHHIE

KOJIcOaHUd

bubmnorexa IIOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennslii Tok. CHHYCOUJAJIbHBII
MEepEeMEHHBIN TOK. MOIIIHOCTH
MEPEMEHHOT 0 TOKA. AMILUTUTYTHOE U
JICMCTBYIOIIECE 3HAYCHUE CUIIbI TOKA 1
HaMpsDKEHU S

bubmnorexa IIOK
https://m.edsoo.ru/ff0cbd34

18

Tpanchopmarop. [IponssoacTso,
nepejaya v noTpediaeHue
AJIEKTPUYECKON SHEPTrUun

19

YCTpOHCTBO M TPAaKTHYECKOE
MIPUMEHEHHUE DJIEKTPHUIECKOTO 3BOHKA,
reHeparopa epeMeHHOro ToKa,
JIMHUHI 3JeKTponepeaay

bu6mmorexa IJOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHUE PUCKU TIPU
MPOM3BOJICTBE AJIEKTPOIHEPTUH.
Kynberypa ucnons3zoBanus
3JIEKTPOIHEPTUHU B ITOBCEHEBHOM

KHN3HHU



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

Mexanuueckue BOJTHBI, YCIOBUS
pacnpoctpanenus. [Tepuoa. CkopocTb

bu6manoreka [JOK

21
pactpoCTpaHCHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ffOccab4
[Toniepeunblie ¥ TPOJOTHHBIC BOTHBI
3Byk. CKOpoCTh 3ByKa. [ pOMKOCTH bubnuorexka HOK
22
3ByKa. Beicota Tona. TemOp 3ByKka https://m.edsoo.ru/ffOcccOc
DIIEeKTPOMAarHUTHBIC BOJTHBI, UX
23 CBoﬁcTTpBa u ckopocts. [llkana bubmmorexa [IOK
p ' https://m.edsoo.ru/ffOccfe0
3JIEKTPOMArHUTHBIX BOJH
[IpuHIMTIBI pagHOCBSI3U U
24 TejeBuicHUs. Pa3BuTHe cpencTs
cBsi3u. Pagmonokanus
o5 KonTponwsnas padora «Konebanus n bubnmnoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[TpsimonHEHOE pacpoCcTpaHeHUe
26 CBETA B OJJHOPOAHOM Cpele. bub6muoreka [JOK
Toyeunslil ©CTOUHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxxkeHue cBera. 3aKOHBI
27 oT pa)KeHI/ISI cgera. [Toctpoenue butamorexa [IOK
P peta. 11ocTp https://m.edsoo.ru/ff0cd4e0
M300paXeHUH B TIJIOCKOM 3epKae
[Ipenomiienue ceera. [lonHoe
28 BHYTpeHHee oTpaxkeHue. [Ipenensuplil bubnmnorexa [IOK
YT OJI ITOJTHOTO BHYTPEHHET O https://m.edsoo.ru/ffOcd7f6
OTpaKEHUS
29 JlaboparopHas padota «3mepenue bubmuotexa LIOK
MOKa3aTesl MPEeTOMIICHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIuu3el. [TocTpoenne n300pakeHUH B bubnmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. DopMyia TOHKOH JIMH3BI.
YBenu4eHue JINH3bI

https://m.edsoo.ru/ffOcddle

JlaGoparopHas paboTa

31 «HccaenoBanue cBOCTB
M300paXKCHUH B JIMH3AX)
Hucnepcus ceeta. COXKHBINA COCTaB
39 6enoro ceera. LBer. JlaboparopHas
pabota «Habmonenue nqucrnepcuu
CBETa»
33 Wnrtepdepenuns ceera. udpakuns Bubmuoteka LIOK
ceera. Jludpaknmonnas peméerka https://m.edsoo.ru/ffOced2?2
34 [TonepeuyHOCTh CBETOBBIX BOJIH. bubmuotexa LIOK
[Tonspuzanus ceera https://m.edsoo.ru/ffOcf02e
35 Onrtuueckue npudOPHI U YCTPONCTBA U
YCIIOBUS UX 0€30MaCHOTO IPUMEHEHUS
['panu1IBl TPUMEHUMOCTH
36 KJIaCCUUYECKOM MexaHuKH. [locTynarel bubnuoreka [{OK
CIIELIUAJIBHON TEOPUHU https://m.edsoo.ru/ffOcf862
OTHOCHUTEIBHOCTH
OTHOCUTENBHOCTH OTHOBPEMEHHOCTH.
bubnuorexka HOK
37 3amenyieHre BpEMEHU B COKpAIeHHE I
R https://m.edsoo.ru/ffOcfa42
DHEprusi U UMITYJIEC PENSATHBUCTCKOM b OK
. K
38 gacTuilbl. CBsI3b MACChI C SHEPTUeH n nbmaotexa 11
5 https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHS MOKOSI
KontponbsHas pabora «OnTuka.
P P . bu6mmoteka IJOK
39 OcHOBBI cienaabHON TEOPUH

OTHOCHUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®ortonsl. Dopmyna [lnanka. DHeprus

bubmmnoreka [IOK

4
0 1 UMITyJbe poToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEAOBAHUE
41 (bOT(I))a(bQ)eKTa OHBIILTBIA r bubmmorexa HOK
' U https://m.edsoo.ru/ffOcffc4
CroiieToBa
3ako otod(pdekxTa. YpaBHeHHE
42 SJH;{I?;IGEHZ Ji{@@g;oa(bg)eiialm brbmorexa LHOK
o ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dporospdexra
apiienne ceeta. OnwiTe! 11. H.
43 ﬁe6ez[eBa XUuMHUYeCcKoe NEUCTBUE Bubmzorexa [IOK
' https://m.edsoo.ru/ff0d04a6
CcBeTa
Texuuyeckue ycTpoiicTBa u
MPaKTUYECKOE TPUMEHEHUE:
44
¢doTosnemeHT, poToaaTIHUK,
CoNHEeYHas 0aTapes, CBETOINOT
45 Pemenue 3agau mo Teme «9I1€MEHTHI bubmnoreka [IOK
KBAHTOBOU OITUKN» https://m.edsoo.ru/ff0d0302
Moaenrs aroma Tomcona. O
46 Pesj ch:) Tal\l/lio al\c/[ce:HH}or(ti{T;TH bubnuorexa [IOK
pOopA p - https://m.edsoo.ru/ff0d091a
[Inanerapuas mojaesb aToMa
bu6mmorexa IJOK
a1 Hoctynare: bopa https://m.edsoo.ru/ff0d0Oafa
Wznydenne u nmorjomiearne GpoToHOB
48 il I/I}ll'[e exone aTOMaHi ozLHo(ir)o OBHS Bubmuorexa HOK
p P . P https://m.edsoo.ru/ff0dOafa
SHEPruM Ha Apyroil. Bumsl cektpos
BonnoBrble cBoMcTBa yacTull. BoIHEBI
. R bu6mmotexa IJOK
49 ne bpoitnst. KopnyckynspHo-

BOJIHOBOM jayanu3M. CHIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
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BBIHYKACHHOC U3JIYUCHUC

50

OTKpbITHE PaTUOAKTUBHOCTH. OTIBITHI
Pezepdopaa mo onpenenenuto cocraBa
PaAMOaKTUBHOIO U3ITYYECHHS

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbta-, 6era-, ramma-
u3nydeHus. Bousaue
PaMOAKTHBHOCTH Ha )KHBBIS
OpraHu3MBbI

52

OTKpbITHE TPOTOHA U HEUTPOHA.
W3oTonsl. Anbda-pacnal.
DJIEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['amma-uznydeHune

bu6aunoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsI3U HyKJIOHOB B Si/Ipe.

S nepubie peakunu. AnepHbii
peaktop. [Ipo6rieMsl, MepCHEKTUBHI,
JKOJIOTMYECKUE ACTIEKTHI SAEPHOU
SHEPreTUKHU

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d1356

54

DjeMeHTapHbIe YacTULlbl. OTKPBITHE
Mo3uTpoHa. MeToibl HaOMIOACHUS 1
PErUCTpaLliK JIEMEHTAPHBIX YACTHUII.
Kpyrasriit cton «®yHaaMeHTalbHbIE
B3auMojieiicTBHA. EMMHCTBO
(bU3NYECKON KapTUHBI MU

bu6mauoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Buna 3Bé3anoro neda. Co3sesnus,
SIpKI/Ie 3Bé3£[bl, IIJIaHCThI, UX BUJUMOC
nBrokenne. ColtHeuHast CHCTEMA

56

Comnnrne. ConHeyHast akTUBHOCTb.
Hctounuk sneprun CosHIa U 3BE3]]



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

3BE3/1bl, ©X OCHOBHBIE
XapaKTePUCTUKU. 3BE3/IBI TTIaBHOM
rocienoBaTenbHOCTH. BHyTpeHHee
cTpoeHue 38€311. CoBpeMEHHbBIE
MPEACTaBICHHUS O MPOUCXOXKICHUU U
sBotonuu CoJlHIIa U 3BE3]

58

Muneunsiii [Tyt — Hama ["anakTuka.
TTonoxenue u nuxenne CoiHIla B
lNamakTuke. ['amakTuku. YépHpie
JBIPBI B sIpax TalaKTUK

59

Bcenennas. Pa30eranue rajiakTuk.
Teopus bosbmoro B3peiBa.
PenukToBOE n3nyueHue.
Meraraaktuka

60

Hepemennbie mpo6iieMbl aCTpOHOMUU

61

KonTponsHas pabota «D1eMEeHTHI
aCTPOHOMHUHM U acTPOPU3UKU

62

O6o06maronuii ypok. Ponb ¢pusuku u
ACTPOHOMHUH B 3KOHOMHYECKOM,
TEXHOJIOTUYECKOM, COLIMAIBLHON 1
ATUYECKOM cepax AeaTeTbHOCTH
4yenoBeKa

63

O6o6matomuit ypok. Ponb u mecto
(U3MKYU U aCTPOHOMHH B
COBPEMEHHOU HAay4YHOU KapTUHE MUpa

64

O06o6maromuii ypox. Pois
¢dusnueckoit Teopuu B PopMUPOBAHUH
MpEACTaBICHUM 0 (PU3UIECKON
KapTUHE MUpa




O06o6matonuit ypok. Mecro
(bu3n4YecKoi KapTUHBI MUPA B 00IIEM

65 1
psily COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX IPEJICTABIECHUI O IPUPOJIE

66 PesepBHBIIT ypok. MarHUTHOE 1OJIE. 1
DNeKTpOMarHuTHasE UHAYKIUS
PesepBHblii ypok. Ontrka. OCHOBBI

67 CIeLMaJIbHON TEOpU N 1
OTHOCHUTENBHOCTH
Pezepubiit ypok. KBanToBas ¢usuka.

68 DneMeHThl aCTPOHOMUU U 1 bubmorexa IIOK

P https://m.edsoo.ru/ff0d1784
acTpo(U3UKH
OBILIEE KOJIMYECTBO YACOB 10 68

I[TPOI'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOIMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIAA YAEHUKA

» ®usuka, 10 kinacc/ Msaxkumes I'.5., Byxosues b.b., Cotckuit H.H. oz
penakmueii [lapdentreBoii H.A., AknimorepHOe 001mecTBo «31aTenbCTBO

« Hp OCBCIIICHUC)

METOANYECKHUE MATEPHUAJIBI UISA YYUTEJIA

Pemry EI'D

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI M PECYPCBI CETH
HUHTEPHET

OI'NC "Mos mxona", POIII.
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