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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Ttakxke ¢ yuérom enepaibHOl paboyeil mporpaMMbl BOCHUTAHHUS U
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENIbHBIX
OpraHu3alusaXx Poccuiickon Oenepanuu, peAN3YIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPAMMBI.

CopepxaHue mporpaMMmbl 1O (U3MKE HAMpaBlIeHO Ha (HOpMUpOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI Mupa oOyyaromuxcs 10-11 xmaccoB mpu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBerctByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHBIM pe3yibTaTaM
oOydeHHMsI, a TaKXKe YUYHUTHIBAET HEOOXOJUMOCTh pealu3alryd MEXKIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyUYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heit
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (U3HUKHU: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[IporpaMMma 1o (pU3MKEBKIIIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeamera «Ousuka» mo rogam o0yueHHsl.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBe yueOHOro IpeaMeTa B ILKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpykaromeMm Mupe. LlIkonpHBIN Kype PU3MKH — CHCTEMOOOpa3y O
JUISl €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, OCKOIbKY (PU3NUYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
dbu3mdeckoir reorpadueri u  acTpoHommei. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHne (GU3WYECKUX 3HAHUWA  ONpeleNseT XapakTep U Pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMA CBOMCTBAMHU U JIPYTHX.
W3ydyenve (QuU3MKH BHOCUT OCHOBHOW BKJaa B (OpMHpOBaHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAy4YHBII METOJI TO3HAHHUS IPU BBIIOJHEHUH MU Y4€OHBIX HCCIIEOBaHUM.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0I1ero oOpa3oBaHUs
MOJIOXKEH pAX WACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3fesoB (PU3UKH, BKIIOYAET KAK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (DU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (U3HKU
o0beUHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE TPEACTABICHUN O CTPYKTYpPHBIX YPOBHSX MaT€pUHU, BELIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus Tpearnojara€T HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIIEHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTMEeM OOIIECTBAa, a TaKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOJIEeMaAMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢Gusuku npennosiaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJOIMYECKUX MPHIIOKECHHM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM TMpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHU, a Takke 00CYXICHUS
npo0OJieM palOHAIBHOTO MPUPOOTOIB30BaHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMHU DJIEMEHTaMH Kypca (U3UKA Ha YPOBHE CpEIHEro oOIIero
oOpa3oBaHus SBISAIOTCA (U3MUecKue Teopuu ((popMHUpOBaHUE TMPEICTABICHHUHN O
CTPYKTYpE MOCTPOCHUSI (PU3NYECKON TEOpUHU, POiu (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUH U
IIPOIIECCOB).

CHCTEeMHO-/IeSITEIbHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YJaronmxcs.
Jlns  GazoBoro ypoBHS Kypca (QU3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB U J1abOpaTopHBIX pador,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OONIUN CIIHUCOK YUYCHHYECCKUX
MPAaKTHYECKUX paboT. BolieneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M  OLIEHKH, OCYIIECTBISIETCA  yYaCTHUKAMMU
o0pa30BaTeIbHOrO IMpoLecca MCXOAs U3 OCOOEHHOCTEH IUIAHUPOBAaHUS U
ocHamleHuss kaOuHeta ¢u3uku. Ilpm sToM oOecreunBaeTcss OBJAJCHHE
O0y4aIoOUMMHCS YMEHUSIMH TNPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIETOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIIMYMH U IIOCTAHOBKY OINBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE yAENAETCS PEUIEHUI0 PacdETHBIX M KaueCTBEHHBIX
3anad. Ilpu 3TOM A1 pacy€THBIX 3a/1ad NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3aJlaHHOM (PU3NYECKON MOJIEIIBIO, TO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3AKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO paszfesa Kypca, TaK U UHTErpUpysl 3HAHUS W3
pa3HBIX pa3nesoB. [ KauecTBEHHBIX 3a/1ay IPHOPUTETOM SIBIIIOTCS 3aJaHUS Ha
OOBsSICHEHHE TIPOTECKaHUS (PU3MUECKHX SBICHUN W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BblOOpa (U3MYECKOW MOJENU IJsl CUTyalud MPaKTHKO-
OpPUEHTUPOBAHHOTO XapakTepa.

B coorBerctBUM ¢ TpeboBanuamu PI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0EeCIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBI ypOBEHb Kypca
bu3MKKM HAa YPOBHE CPEIHETO 00IIET0 00pa30oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKH WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOT'O IMHUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HeoOXxoauMoe J1labopatopHOe OO0OpYJOBAHME ISl BBINOJHEHUS YKa3aHHBIX B
nporpaMMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JACMOHCTPAIMOHHOE
o0opyioBaHUE.

JlemoHCcTpanimoHHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBHHM C
NPUHIIMIIOM MHHUMAJIBHOW JIOCTATOYHOCTH U  00ECIICUMBACT TIOCTAHOBKY
NEPEUNCICHHBIX B TIporpaMMme IO (U3MKE KIIOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIMPUYCCKUX M|
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpyIOBaHUE IJIsi YYEHUYECKHUX MPAKTUUECKHX pabdoT
dopMupyetcst B BUie TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUIEKTHI
nabopaTopHOTrO O00O0pPYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTEITBHBIX CUCTEM B BUJE ITUGPOBBIX JTabOpaToOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUsI GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHHE HMHTEpPECA U CTPEMIJICHHS OOYYAaIOIIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HMX HHTEIUJICKTyaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY)KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHUSI KaK pe3ylibTaTa H3yYCHUS
OCHOB CTPOCHHMsSI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

o (opmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHUEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHHe mpeACTaBICHUN O poiu (DU3UKHU IS PA3BUTHSA JIPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHue 3TUX 1eiedl o0ecrneynBaeTcsl PelieHueM CIEIYIOIUX 3a/1ad B

MpoIecce u3yueHus Kypca (GU3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (U3nYECcKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJIIOYAst MEXaHUKY,
MOJIEKYJISIPHYIO  (PU3UKY, BJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (QopMHpOBaHHE yMEHUW TMPUMEHITh TEOPETUUYECKUE 3HAHUS IS
0o0ObsiICHEHUS (PU3UYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOEGHHME CIOCOOOB pEHIeHUs PAa3IMYHbIX 3a/Jad C SBHO 3aJaHHOM
¢u3znuecko MoOJENblo, 3ajad, MOAPa3yMEBAIOIIUX CAMOCTOSTENIbHOE
co3JlaHue (PU3NUECKON MOJCIH, aICKBATHOU YCIIOBUSIM 3a]1a4H;

e TMOHMMaHUE (UINYECKUX OCHOB W TPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIQJICHUE METOJIAMH CaMOCTOSATEIBHOTO TUJIAHUPOBAHUS U TPOBEICHUS
bU3UYECKUX HKCICPUMEHTOB, aHajlM3a W HHTEpHpeTaruu uHOOpMaINH,
OTIpeJIeJICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yibTaTa;

e CO3JIaHUE YCJIOBUH ISl Pa3BUTHS YMEHUM MPOCKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOMN JEATEITbHOCTH.

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CpEIHEr0 OOIIETro
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamMme 1o (¢U3MKE TMepeyeHb Ja0OpaTOPHBIX M
NPAKTUYECKUX paboOT SBISETCA PEKOMEHIOBAaHHBIM, YYMUTENb JENaeT BBHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX pPabOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYarOIITUXCS.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI' 0 TO3HAHMS

®uszuka — Hayka o mpuponae. HaydyHble MeTOIbl NO3HAHUSA OKPYXKAIOIIETO
mupa. Pombp »3KcniepuMeHTa W TEOPUHM B IMPOLIECCE IIO3HAHMS IIPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopaenupoBanue (U3MUYECKUX SBIEHUH M mpoueccoB. HaydHble rumotessl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢u3uku B (GOpMHUPOBAHUM COBPEMEHHON HAy4YHON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOIEH.

Jlemoncmpayuu

AnHanoroBele U UU(POBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuyeckoe aBvkKeHHE. OTHOCUTEIRHOCTh MEXAHHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéra. TpaekTopusi.

ITepemernienne, CKOpOCTb (CpelHsIi CKOPOCTb, MTHOBEHHAas CKOpPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HAa OCHU CHUCTEMBI KOOPJMHAT.
Ciio)xeHue nepeMenieHnil U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MNYTH U THEpeMEIICHUA
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe mazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuneitnoe  nBwxkeHue. JIBuKeHHE  MarepuaibHOM TOYKM IO
OKPYKHOCTH C IMOCTOSSHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEWHAS
ckopocTtsk. [lepron u gacrota odpamenus. LleHTpocTpeMuTensHOe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH)KEHUE CHAPAI0B, LICNIHBIC U PEMEHHBIE MIEPENAYU.

Jlemoncmpayuu

Mogenbp cucTeMsbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

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

HaGmionenune aBuxkeHusi Tena, OPOIIEHHOrO MOJA YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOJHOrO MaieHHs.

Hanpagnenue ckopocTy Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCTIC/IOBATENILHBIE PAaBHBIE MPOMEXYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHune nBUXKEHUS 1IapuKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus tena, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3akoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
IUIsl MaTepuaabHOU TOUKU. TpeTuii 3akoH HeloTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtiroreHusa. Cuna Tspkectu. IlepBas kocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHus1). Cuna tperus. Cyxoe
tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokosi. Koadduument tpenus.
Cuita conpoTUBIIEHU MPU IBH>KEHUU Teja B KUIKOCTU WJIU ra3e.

[TocTynarenpHOE M BpaniaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TeNa.

MoOMEHT cuibl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
pPaBHOBECHS TBEPJOTO TENA.

TexHuueckue ycTpoWCTBA M NPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TEN.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomoi

N3yuenue nBuxkeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCMMOCTH CHJI YINPYTOCTH, BO3HHUKAIOIIMX B MPYXUHE U
pE3UHOBOM 00pas3iie, OT ux AedopMaluu.

HccnenoBanue yciioBUM pPaBHOBECHS TBEPAOTO TENA, HMEIOLIETO OCh
BpalleHUS.

Tema 3. 3akoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpHAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunetnueckass sHeprusi marepuaibHONM TOuku. Teopema 00 H3MEHECHHH
KUHETHYECKON DHEPTHH.

[ToTenuuanbHas SHEPTHUS. [ToTenuuanbHas SHEPrus yIpyro
nedhopMUpoBaHHONW  TpyKuHbL.  [loTeHIManbHass dSHeprusi Tena  BOJMU3HU
MOBEPXHOCTH 3E€MJIU.

[ToTeHnuanbHple W HEMOTCHIMATBHBIC  CHJIBI. CBsi3b  paboThI
HETMOTEHIIUAIbHBIX CHJI C M3MCHEHHEM MEXaHWYECKOW DJHEPTruu CUCTEMBI Tell.
3aK0H COXpaHCHHSI MEXaHUYECKOU SHEPTHUHU.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoucTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, TBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE BUXEHUE.

[Tepexo MOTEHIMABLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yueHne aOCOMIOTHO HEYNPYroro yjaapa € MOMOUIBI0 JBYX OJMHAKOBBIX
HUTSHBIX MasTHHKOB.

UccnenoBanue cBsiz pabOThl CUJIBI C U3BMEHEHUEM MEXaHUYECKOW IHEPTrUH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MouiekyisipHasi pU3NKa U1 TEPMOAMHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUUECKOW TEOPUU M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe mBwkenue./luddysus. Xapakrep IBWKEHHS U
B3aUMOJICMCTBUSI YacTUIl BellecTBa.Mojenu CTpOECHUsT Ta30B, JXUAKOCTEU U
TBEPIBIX TEJI M OOBSICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ITUX MoJiesiei. Macca u
pasmepbl Mojiekyi. KonmndectBo BemnectBa. [loctosHHass ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana temmneparyp
Llenbcus.



Mopgens upeanbHoro raza. (OCHOBHOE  ypaBHEHME  MOJEKYJISAPHO-
KUHETUYECKOW TEOpUU HACaNIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYacTull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBbie 3akoHbI. YpaBHeHue MenaeneeBa—KianeipoHa.
3akoH [lanbroHa. M30mponeccsl B UI€aTbHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe NpencTaBI€HUE M3O0MPOIIECCOB: H30TEpPMa, H30X0pa,
n3o0dapa.

TexHuueckue YCTpOWCTBA W TMPAKTUUECKOE IMPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BemiecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCJTUHEHUM.

OnpiThl 0 TU(DPYy3UN KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEXKMOJIEKYJISIPHOTO
B3aUMOJICHCTBHSI.

Mojenb, WILTIOCTPUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOrO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchbl BO3JyXa B KJIAaCCHOM KOMHATe Ha OCHOBE HM3MEPEHHI
00BbEMa KOMHATBI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCMMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U criocoObl €€ n3MeHeHus. KonuuecTBo TermaoTel U padota. BHyTpeHHsIs
SHEpPrus  OOHOATOMHOIO  MJAECAJbHOrO  rasa. Buuaesl  Temonepenayu:
TEIUIONPOBOHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTuIonepeaaye.

[Tonsitue 06 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOJMHAMHKHU.
[IpumeneHne TepBOro 3akoHAa TEPMOJMHAMUKH K wm3omporieccaM. I 'paduueckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpatumMocTs mpoLeccoB B MPUPO/IE.

TermoBble  MammHbl.  [IpUHOMIIBIL  JEWCTBUA  TEIUIOBBIX  MAallWH.
[IpeoOpa3oBanuss HSHEpPTUM B TEIUIOBBIX MammHaX. KodpGdUIHMEeHT MoIe3HOro
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMEHT MOJe3HOTO
JNeUCTBUS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPIETUKH.



TexHuuecknue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTaTElb
BHYTPEHHETO CrOpaHus, ObITOBON XOJIOIUIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOKKu W3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3/lyXa, HarpeBaHue sdupa B
JATYHHOU TpyOKe MyTEéM TpeHuUs (BUICOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Tejia P TEIIoneperaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOpPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusa eeuwjecmea. Pazoevie nepexoovl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHASA U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld mnap. YaenbHas TEIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucrannuyeckue u amopdusie Tena. AHU30TPOINHUS CBOWCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBinenue wu
KpUCTaITU3anus. Y enbHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHuUE TEmIOBOTO OanaHca.

TexHudyeckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
NICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MAaTE€pUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUHU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JiieKTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OIEeKTpUudeckuil 3apsia. JlBa BuAa AIEKTPUUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKH. 3aKOH COXPAHEHUS
3IEKTPUYECKOT0 3apsiaa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 31€KTPUUECKUIN 3apsl.
Onektpuueckoe 1mone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYHEPIIO3ULUU DJIEKTPUYECKUX MOJIEN. JIMHUM HaANpsyKEHHOCTU DBJIEKTPUYECKOTO
TOJISL.

Pabora cun  snekrpocratudeckoro  moisg.  llotenmuman.  PasHocTb
MOoTeHUMAaNoB. [IpOBOAHMKM M AUDIIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.
JlupnexkTpuyeckass IPOHUIIAEMOCTb.

DIIEKTPOEMKOCT. Konaencarop. DIIEKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCATOpa. DHEPT Ul 3apsSyKEHHOTO KOHIEHCATOPA.

TexHuyeckue yCTpOWCTBA U NPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTaTUUECKass 3alluTa, 3a3eMJICHHUE AIIEKTPOIpPHUOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHbBIN anmnapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U IPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmojelicTBruEe HadIEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE T0JIE 3apSIKEHHBIX TEJL.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPNEKTPUKH B AIIEKTPOCTATUYECKOM I1OJIE.

3aBUCUMOCTh JJEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTOpa OT IUIOLIAIu
IUJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiii 31exkmpuueckuil mox. Toxu ¢ paznuunvix cpedax

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAaHUA BJIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa LEMHu.

DNEKTPUUECKOE COMPOTUBJIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCIMHEHUE ITPOBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DNEKTPOJABWKYIIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa 117151 MOJTHOM (3aMKHYTOM) 3ieKTpruyecko nenu. KopoTrkoe 3aMbIKaHuE.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALUIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCcKui TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKM. CoOcTBeHHas 151 IpUMECHAas MIPOBOAUMOCTD
OJIyIpOBOJHUKOB. CBolicTBa p—n-nepexona. [1oiynpoBogHUKOBBIE TPHOOPBI.

DJIEKTpUYECKM TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONIUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DJIEKTpUUYECKUi TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEpPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHOJI,
TEPMUCTOPHI U POTOPEIUCTOPHI, OJTYIPOBOAHUKOBBIN TUO]I, TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HaNpsIKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS LUIUHAPUYECKUX TMPOBOJHUKOB OT JIJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHUE TPOBOHUKOB.

[IpsmMoe wu3MepeHue dIeKTpoABWKyHIEH cuibl. KOpoTkoe 3aMbIKaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTH COMIPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U MPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMemanHoro COeIMHEHUs PE3UCTOPOB.

N3Mmepenune 37eKTpOABMKYILEN CHIIBI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTUBJICHUS.

HaGmronenue snexktposnusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsa B 10 Kiiacce OCYIIECTBISIETCS C
y4ETOM COJEPKATEIBHBIX MEXIPEAMETHBIX CBS3€M C KypcaMyd MaTEeMAaTHKH,
OMOJIOTMH, XUMHH, Teorpadu U TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpaduKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX MTPOEKIIMU HA OCU KOOPAUHAT, CIIO)KEHUE BEKTOPOB.

buonocus: Mmexanndeckoe NBIKEHUE B JKMBOW mpuponae, auddysus, ocMoc,
TEMJI000MEH YUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEILIOBOE PABHOBECHE),
AJEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJIApPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEN, XUJIKOCTEU W



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs IHCCOLHALNS,
raJbBaHUKa.

l'eoepacghus: B1aXXHOCTh BO3]1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABMKEHUN C HCIOIb30BAHUEM MEXAaHU3MOB,
y4€T TpEHHs] B TEXHUKE, IOJAUIMIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET W JApPYTrue), IBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsT COBPEMEHHBIX MAaTEpUaJIOB, B TOM YHCJIE HAHOMATEPHUANIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpHUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArpPEBATEIbHbIE npuOopsHl,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKa

Tema 3. Macnummnoe none. IneKmpomacHuUmMHas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bektop MarHuTHOM wuHAyKiuu. [IpuHuun cynepno3uiuu
MAarHUTHBIX MOJeW. JIMHMM MarHuTHOW MHAYKUMU. KapTuHa JMHWNM MarHUTHOU
WHIYKUWHU TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MarHutHOoe TI0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJIsl JJIMHHOTO MPSAMOr0o MPOBOAHUKA M 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT OpcTeaa. BzauMmoaencTBue mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOJyJib M HallpaBJieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

SlBneHue BIIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BeEkTOpa MarHUTHOM
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
naaykuuu Gapanes.

BuxpeBoe nsnekTpuyeckoe TmoJie. ONEKTPOABUKYIIAs CHIA HHIYKIHH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPHUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacCTUll, UHIYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX POBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBre cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOM NHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTb DJIEKTPOABMKYLIEH CHUJIbI MHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHre MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue 1ecTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAzZHUNMHbLE KOJ1e0AHUA

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHe  KosieOaHMUs.
Napmonnyeckue konebanus. [lepuon, wacrora, amruintyaa u ($aza xosieOaHUH.
[IpyxxuHHBI MasgTHUK. MaTeMaTHUYECKUH MAasiTHUK. YPaBHEHHE TaPMOHHYECKUX
koseOanuii. [IpeBpalenre sHeprun Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUs MEXKIYy MEXaHWUYECKUMH H
ANEKTpOMarHuTHeIMA  KoJeOanusimu. dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOATEILHOM KOHTYE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BbIHYKIEHHBIE MEXaHUUYECKUE
KoseOanus. Pezonanc. BeiHYXIeHHBIEC 3JI€KTPOMArHUTHBIE KOJIEOAHNS.

Ilepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ U JEHCTBYIOIEE 3HAUEHUE CWJIbI TOKA U
HaIpPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U NOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKHUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
WCIOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpPOMCTBA M MPAKTHYECKOE IPUMEHEHME: SIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTeIbHONW CHCTEMBI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJIeOaHU.

Pe3onanc mnpu mocnenoBaTebHOM COCAMHEHUW PE3UCTOpa, KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopaenb AMHUM 3JIeKTporepeadn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

UccnenoBanne 3aBUCMMOCTH TIEPUOJIa MAJbIX KOJIE€OaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBanre mMepeMEHHOTO0 TOKa B ILENM W3 TOCJIEA0BATEIbHO
COCTMHEHHBIX KOHACHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

Mexannueckue BOJIHBI, ycCJIOBHS pacrnpoctpanenus. I[lepuona. CxopocTb
pacripocTpaHeHusi W JyiMHA BoOJIHBL. [lomepeyHbie W TPOJOJIBHBIC BOJIHBI.
Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomKkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMATrHUTHBIE BOJIHBL. Y CJIOBHUSl M3JIyYCHHS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekTtpomaruutHoit BoiHe. CBOWMCTBa
AJNIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHHUE, MpEeIOMIICHUE, MOJsSpu3anus, AUPpaKius,
uHTepdepennns. CKOpoCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[pUMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TeNEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl AMArHOCTHUKAa B TEXHHKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO0pa3zoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Temo Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHsI ¥ IPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeniinu u Audpakiiny MEXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne CBsI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTATYAOW H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJIeHUE, MoAspu3anus, Iuppakuus, UHTEPPEPEHLIHS.

Tema 3. Onmuxa

l'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOopoaHou cpene. JIyu ceera. ToueuHbIi HCTOYHHUK CBETA.

Otpaxxenue cBeta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzoOpaxeHuil B
IIJIOCKOM 3€pKarie.

[Ipenomiienue cBeta. 3aKOHBI MpeIOMIICHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. I[IpenenbHBI Yros MOJTHOTO
BHYTPEHHET0 OTPaKEHUS.

JHucniepcus ceeta. ClioxHBIN cocTaB O6emoro cBera. L[BeT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHUEe W ONTHUYEeCKas Cujia TOHKOW JMH3BL. [locTpoenue wnzoOpa)keHuil B
coOMparIMX U pacceuBaronux JuH3ax. GopMyna TOHKOW JIMH3BI. YBEIUYCHUE,
JlaBaeMoe€ JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBus HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBeta. JudpaxiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonsipuzanms ceera.

TexHudyecknue yCTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBINA amnmapar, MHUKPOCKOI, TEJIeCKOI, BOJOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOISIPOUI.

Jlemoncmpayuu

[IpsiMonuHEHOE pacpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
Ontrueckue npudopsI.

[TonHOe BHyTpeHHEE OTpakeHne. Moenb CBETOBOAA.

HccnenoBanne cBOMCTB U300paKeHU B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiuu ceera.

Hab6monenne nucrniepcuu cBera.

[TonyuyeHue cnexkTpa ¢ MOMOIMIBIO IPU3MBI.

[TonydeHnne criekTpa ¢ MOMOIILI0 THPPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi



N3mepenue nmokazaresns NpeaoMIIeHUS CTEKIIA.
HccnenoBanue cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPHUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLINI OTHOCUTEJIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHNE BPEMEHU U COKpaLICHUE
JUTVHBI.
OHeprus U UMIYJIbC PEASATUBUCTCKOW YACTHIIBIL.

CBs13b MacCHI C BHCPFHCﬁ U UMITYJIbCOM peﬂHTHBHCTCKOﬁ qaCTHUIbI. 3Heprm{
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. dnemenmul KBAHMOBOU ONMUKU
®dotonbl. ®opmyna [lnanka cBs3u sHEpruu (PoToOHA ¢ €r0 YACTOTOU. DHEPrus
¥ UMITYJIbC (HOTOHA.
OtkpeiTue u uccienoBanue Gororddexra. OnbiTel A. I'. CroneToBa. 3aK0OHBI

doToaddexra. YpaBHenue DiHmTeriHa st Gororddekra. «KpacHas rpaHuUIia
doTorddexra.

HaBnenue ceera. OnwiTel I11. H. JIeOGenena.

XUMHYECKOE JICUCTBUE CBETA.

TexHuueckre yCTpoCTBA W MPAKTUYECKOE MPUMEHEHHE: (POTOIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOHOI.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTo3ddexra.

Cseronuos.

Conneynas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHHIO 0-4acTHIl.
[Inanerapnas mogmens aroma. lloctynatel bopa. M3nydenume u mnormiomeHue
(GbOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPrUUM Ha ApYyrou. Bumwl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckyisipHo-BOIHOBOM
Ty aJli3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOEC NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHedyaThIX CIEKTPOB U3ITYUYECHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopmna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydeHus. CoiictBa anbda-, Oera-, ramma-u3IyyeHUs.
Biusinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens siapa ['eitzenGepra—
NBanenko. 3apsg sapa. MaccoBoe unciio sjapa. M30tonsl.

Anbda-pacnan. DNEKTpOHHBIA M TO3UTPOHHBIM OerTa-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOAaKTUBHOrO pacnaja.

DHeprusi CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cuHTE3 €.

Anepnsiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHIEKTHUBBHI
AIEPHON SHEPreTUKU. DKOJIOTUYECKUE ACTIEKThI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS U PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

OyHaaMeHTaabHbIe B3auMoAeicTBus. EnMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa W MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, KaMepa
Buiibcona, siaepHbIil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CUY€TUnK HOHU3UPYIOIIUX YACTHLI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHS acTpoHOMUU. [IpuKkiiagHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKue 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeuHnas cucreMa.

Connne. ComHeuHass akTUBHOCTh. McTtounuk sHepruu CosiHIIA M 3BE3.
3BE31bI, X OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CHEKTPaJbHBIA KJIACC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATEIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIaBHOM IOCIENOBAaTEIbHOCTH. BHyTpeHHEEe CTpoeHHE



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U dBostounn ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bosbiioro B3peiBa. PenukroBoe n3nydeHue.

Macmtabnas ctpyktypa Beenennoit. Mertaranakruka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HEeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMITbIOTEPHBIX
NPUJIOXKEHUH JIs ONpe/iesieHus MOJIOKEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3AUs1 CEBEPHOTO MONYMIAPUS U SIPKUE 3BE3IBI.

Ha6monenus B Teneckon JIyHsl, manet, Miieunoro IlyTu.

O6o0maromiee NOBTOPEHNE

Ponsr ¢u3ukm wW  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M 3THYECKON cdepax AesTEIHLHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
U aCTPOHOMHUHU B COBPEMEHHOM HAYYHOU KapTUHE MUPA, POJIb (PU3NUECKON TCOPUH
B (GOpMHUpPOBAaHUM TPEJCTABICHUNA O (U3MYECKOM KapTUHE MHUpPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

Nzyuenue kypca ¢usuku 60a3oBoro ypoBHs B 11 kitacce ocymiecTBisieTCs C
Y4ETOM COJAEPKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
NO3HAHUS: SIBJICHUE, HAy4dHbI (akT, rumore3a, (GU3MUEcKas BEIMYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M MX MPOEKUUMHU HA OCHU KOOPAWHAT, CIOXKEHHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpeJICIICHHE TUIONIA N TIOCKUX (puryp u 00bEéMa Ted.

buonozus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B )KMBOW MPHUPOJIE, ONTUUYECKUE SIBIICHUS B KUBOW NPUPOAE, NECUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl OOpa30BaHUsl KPUCTAIIMYECKOW PEMIETKH, CHEKTPaTIbHbIN
aHaJn3.



l'eoepaghus:  marHuTHBIE TOMIOCA 3€MJIM, 3aJI€KU MArHUTHBIX Py,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHUIA.

Texnonozua: JMHUM DJIEKTPONEpPENAad, TEHEPATOp NEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIIMOHHAS II€Yb, pPAAAp, PAAHONPUEMHHK, TEIEBU30P,
anteHHa, tenedoH, CBY-meub, MPOEKIIMOHHBIN ammapaT, BOJOKOHHAsS OINTHKA,
coJiHeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpEIHEro oOIIero
oOpazoBaHus (6a30BbI YPOBEHB) JOKHO OOECIEUUTh TOCTUIKEHUE CIETYIOUTUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIC PE3YyIbTAaThl OCBOCHUS yueOHOro npeamera «Dusnkay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIIUEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPaJAUITMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOM JESATEIBHOCTH, B TOM YKCJIE B YACTH:

1) rpasKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAkKAAHCKOM MO3UIIMN 00YJaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIEeCTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYENIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX LIECHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITaHCKOIO
oO0IIeCTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

yYMEHHUE B3aUMOJIECTBOBATH C COLUATIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapHOUN U BOJIOHTEPCKOM AEATEIbHOCTH;

2)IATPUOTHYECKOr0 BOCTIMTAHUS

c(hopMUPOBAaHHOCTH POCCUHCKOM TrPa)I1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHWS,
OPHUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESATENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4)3cTeTUYECKOr0 BOCIIMTAHMS :

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;



5)TpyaoBOro BOCIMTAHMS:

MHTEpPEC K pas3IMyHbIM cdepaMm npodecCuoHaIbHOU AESATEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bU3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6)3K0J1I0rH4eCKOro BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPbl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIIEHUE JEUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1IeJIel yCTOWYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

pacHIMpeHre OMbITa JIeATeIbHOCTH SKOJIOTMYECKON HaIlpaBiICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO0 (QU3UKE;

7)IIeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH,

OCO3HAHHME IEHHOCTH HAy4YHOW JESITeIbHOCTH, TOTOBHOCTb B MPOIECCE
U3y4eHHs  (UBMKH  OCYHIECTBISTH  NPOEKTHYIO U HCCJEJI0BATEIbCKYIO
NEeATENIbHOCTh UHINBUAYAJIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHA
ba3oBble ornueckue AecTBUA:
CaMOCTOSITETFHO ~ (OPMYJIMPOBaTh M aKTyaJM3MpOBaTh  Mpobiemy,
paccMmarpuBaTh €€ BCECTOPOHHE,
OTPENEIATh IETN JeATSIBHOCTH, 3aJaBaTh IapaMEeTPbl W KPUTCPUU HX
TOCTH)KCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHBAEMBIX
(bu3HUECKUX SIBICHUSAX;
pa3pabaThiBaTh IUTAH PEIICHUS MPOOJIEMBbI C y4ETOM aHaIu3a MMEIOIINXCS
MaTepHAbHBIX U HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATHh PUCKH TOCIIEACTBUH JCSTEIILHOCTH;
KOOPJIWHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJIILHOTO 1 KOMOMHUPOBAHHOTO B3aWMMO/ICHCTBUS,
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Ba3oBble ucciienoBaTeabcKue TeiCTBUS
BJIQ/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU W METOJAMHU
(bu3nYecCKON HAYKH;



BJIJIETh HaBBIKAMH y4E€OHO-MCCIIEOBATENIbCKON M MPOCKTHON JEATEeIHbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY MOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
UHTEpIpeTalny, MpeoO0pa3oBaHUI0O M TPUMEHEHHI0O B Pa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3JIaHUU YYE€OHBIX TPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATh IPUYMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ peHIeHHs, HAaXOJWUTh apryMEHTBI Jsl JIOKa3aTelbhCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MMapaMeTPhl U KPUTCPUU PEIICHHS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MMPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESTeLHOCTH, B TOM YHCIIE TIPY U3YYCHUHU (DU3HKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (HU3WKE B MPAKTHUECKYIO 00JIacTh
KHU3HEICITETHHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, peJiaraTb OPUTrMHAIBHBIE TOIXO0/Ibl U PELLIECHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, IOIYCKAIOLINE albTEPHATUBHbBIC PELICHMUSL.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMALUKU (PU3NUECKOIO COAEpKAaHUS U3
UCTOYHHMKOB PpAa3HbIX THUIIOB, CAaMOCTOSTEIbHO OCYIIECTBISATH IOMCK, AaHAJU3,
CHUCTEMAaTU3allMI0 M HUHTEPIpETalni0o MHPOPMAlUU pPa3IMYHBIX BUIOB U (opm
IpEeCTABIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH()OPMALINH;

UCMOJb30BaTh  CpeACcTBa HMH(MPOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OpPTaHU3aI[MOHHBIX
3aJa4 ¢ COONIOIGHHEM TpeOOBaHUN OSPrOHOMHMKH, TEXHUKH O€30IacHOCTH,
TUTHUEHBI, PECypcocOepeKeHus, MPaBOBBIX U  ATHYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3NYECKOTO COACpXNAHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM HazHAYeHHUsS MHPOPMAIUHU U LEIEBON ayAUTOPUH, BHIOMPAs ONTUMAIBHYIO
Gopmy mpencTaBiIeHUS U BU3YyaTH3aIUH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBUSA:
OCYLIECTBIISITh  OOILIIEHHE Ha ypokax (U3UKM U BO BHE-ypPOUHOHU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUAYAIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXJ0I'0 YjeHa KOJIJICKTUBA,

IIPUHUMATHh  L€IM  COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUSA 10 €€ INOCTHKEHHUIO: COCTaBJIATH IUIaH JIEUCTBUH,
pacnpenensiTh poid € YYETOM MHEHUHM YYaCTHUKOB, OOCYXKIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOIO yYaCTHMKA KOMAaHIbl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULMUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYaLUsIX, TPOSABIIATH TBOPUECTBO U BOOOpaKEHUE, OBITh MHUITUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJIbHbIE YYeOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIIECTBJIATh TMO3HABATEIBHYIO JIECSITEIHPHOCTh B 00JIaCTH
GU3UKM W aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1a4, IJIaH BBITIOJIHEHHS TPAKTHYECKON pabOThI ¢ YUYETOM UMEIOIITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUM;

JlaBaTh OIICHKY HOBBIM CUTYallUsIM;

pacMpsITh paMK{ Y4€OHOTO IpeAMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUH;

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaThH e€ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 32 PEIICHUE;

OIIEHUBATh MPUOOPETEHHBIN OIBIT;

crocoOCcTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHHUIO JSPYAUIMH B 00JaCTH
(M3UKH, TOCTOSTHHO MOBBIIIIATH CBOM 00Pa30BaTEIIbHBIN M KYIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHTYyallUsiIM, BHOCHTH KOPPEKTHUBBHI B JEATCIHHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIETSAM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABATENbHOW  pedlIeKCMM  KaK  OCO3HaHUS
COBEPIIAEMBIX JICUCTBUA W MBICIUTEIBHBIX MPOIECCOB, HMX PE3yJbTaTOB U
OCHOBaAHUI;



WCITOJIB30BaTh MPUEMBI peIICKCUH TSI OIICHKH CUTYAaIlMH, BRIOOpAa BEPHOTO
pEIICHHSI;

YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 HUX
CHI)KCHHIO;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaToOB
NEeATETHHOCTH;

NPUHUMATH CeOsl, TOHUMAasl CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaToOB
NESATEITBHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIMOKH.

B mporecce MOCTHKEHUS JIMYHOCTHBIX PE3yJbTATOB OCBOCHUS IMPOTPaAMMBI
no ¢u3uKe 1 YPOBHS cpeaHero oOmero oOpa3oBaHus y OOyYaromuxcs
COBEPIIECHCTBYETCS OMOIMOHATBLHBIH UHTCIIJIEKT, TIPEIIOJTar afoIHA
c(hOopMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIIET0 CIIOCOOHOCTh TTOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJCTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIMOHAILHON CQepsl,
OBITH YBEPECHHBIM B ce0e;

CaMOpETyJIMPOBaHMS, BKJIIOYAIONIETO CaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TMOBEIEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIMOHAILHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOUYAIONIEH CTpEMIICHHE K JOCTHXKEHUIO IS U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JCHCTBOBATh MCXOHSl W3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATIFHOE COCTOSIHHE
IpYTHX, YYUTBIBATH €ro TIPU OCYHIECTBICHUU OOIICHHS, CIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BBICTPAaUBAaTh OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA TPUMEpPAX pOJIb U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4yHOM KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU 1€ TEIIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TIPUMEHEHHS W3YYEHHBIX (PU3NUECKUX MOJEICH:
MarepualibHasi TOUKa, HHEpIMajibHas CUcTeMa OTCUETa, a0COIOTHO TBEPAOE TENO,
WJICATBHBIN Ta3, MOJACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECUHBIN
ANEKTPUYECKUI 3aps]l IPU pelIeHUU (PU3NUECKUX 3a]1ay;



pacro3HaBaTh (QpU3HUECKUE SIBICHUS (IIPOIECChl) U OOBSICHSATh UX HA OCHOBE
3aKOHOB MEXaHWKHU, MOJEKYJISIPHO-KUHETUUECKON TEOpHUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIKEHHE, CBOOOJHOE TaJeHUE Tel, JBWKEHUE 10 OKPYKHOCTHU, HWHEPIUS,
B3auMojielicTBue Tel, Auddy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE >KUIAKOCTEH
1 TBEPJIBIX TEJI, K3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIJIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUsS, KUIIEHUE,
BJIYKHOCTbh BO3/1yXa, MOBBIIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
COCy/l€, CBSI3b MEXKIY IMapamMeTpaMu COCTOSHMSI Tra3a B H30MpPOIECcCax,
AJIEKTpU3aIUs TEJl, B3AUMOJIECHCTBUE 3aPs/I0B;

OMUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpAWHATA, MyTh, IMEPEMENICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsl, MOTCHIMAIbHAs dHEPTUs, MEeXaHUYeCKasl
paboTa, MexXaHWYeCKass MOIINHOCTh, IIPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICIT HCTOJB3yEMbIX BEJIMYMH, HX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYJIBI, CBSI3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEJIUYUHY C JPYTUMH
BEJIMYMHAMH,

OTMHUCBHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONBb3Yd (U3MUYECKHe BEIUYMHBI: JaBJIEHWE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKasl SHEPrusi XaOTUYECKOTO ABUKEHHSI MOJIEKYJ, CPEAHEKBaIpaTUYHAas
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIeWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKUA CMBICH HCMONB3YEMbIX BEIHMYHMH, UX
0o0O3HAaUEHUsI W CAWHMIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIONINE JaHHYIO
(Gu3MUECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYecKUe BEIUUMHBI: IJICKTPUUECKUN 3aps/l,
ANEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIs, TOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB;
Py ONHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3UYECKUI CMBICT HCIOJIb3yEeMbIX
BEJIMYMH, UX OOO3HAUEHUS WM EAUHUILIbI; YKa3blBaTh (POPMYJIbI, CBS3BIBAIOIINE
JAHHYIO0 (PU3MUYECKYIO BEIMYUHY C IPYTUMH BEIUYHHAMU;

aHANMM3UPOBATh (PU3MUYECKUE TPOIIECCH U SIBICHUS, UCTONB3ys (pu3mdeckue
3aKOHBI W MPUHIMUIIBL: 3aKOH BcemMupHoro tsarotenus, I, II u III 3akonsr HeroTOHA,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJbCa,
MPUHIUIT CYNEPIO3UIUN CHUJI, MPUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, I'a30BbIE
3aKOHBI, CBSI3b CPEHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MepBbld 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOr0 3apsna, 3akoH KynoHa, OpUATOM pa3iauyaTh CJIOBECHYIO



bOpMYyITHUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIpaKEHHWE U YCJIOBHUS (TpaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC MPUHIUIBI  JACHCTBUS MallliH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyaTh YCIOBHS MX 0€30MaCHOT0 HMCIOJIb30BaHUS B
MMOBCETHEBHOM KU3HU;

BBITIOJIHSITh OKCIIEPUMEHTBI TI0 HCCIEIOBAHUIO (DU3UUYECKUX SBJICHUU H
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEJIOKEHHOTO OO0OpYAOBaHHUS, MPOBOJIUTH OMbBIT H
dbopMyIHUpOBaTH BHIBOJIBI;

OCYIIECTBJISTh MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYHH, MPU
ATOM BBIOMpPATH ONTUMAJBHBIA CIOCOO M3MEPEHHS M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKH MOTPEITHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUM, MPHU ITOM KOHCTPYHUPOBATh YCTAHOBKY,
¢buKCUpoBaTh PE3yIbTAThl TMOJYUYEHHOW 3aBUCUMOCTH (DU3UUECKUX BEIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO Pe3yJIbTaTaM UCCIEI0BAHNS,

coOJiro1aTh MpaBmwia 0€30MacHOro TpyjAa MpU MPOBEJACHUU UCCICIOBAHUN B
pamMKax y4eOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOMU
JESITEIBHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1abOpaTOpHOTro
000py10BaHMS;

pemars pacu€THbIE 3a7a4dl C SBHO 3aJJaHHOW (U3UYECKOW MOJICIbIO,
UCTIOJIBb3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUA 3aa4H
BBIOMPATh (U3UYECKYIO MOJICINIb, BBIICIATh (PU3UYECCKUE BEITHMYUHBI M (POPMYJIBI,
HEOoOXOMUMBbIE UIsl €€ peIleHUs, MPOBOAUTh PACUETHl U OLICHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3NYECKON BETUINHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4M: BHICTPAUBATh JJOTUYECKA HEMPOTUBOPEUNBYIO
LEMOYKY PpaCCYKIECHUM C ONMOpOM Ha HM3Yy4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3uvecKue SIBICHUS;

UCIIOJIB30BaTh ~ NPU  pEIIEHMHM  y4yeOHbIX  3ajJad  COBPEMEHHbIC
nH(OPMAITMOHHBIE TEXHOJOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPE/ICTaBIICHUS Y4eOHOW U HAyIHO-TOMYJISPHON MH(POPMAIINH, TTOTYYECHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUIECKH aHATTU3UPOBATH TOTy9aeMyt0 HHPOPMAIIHIO;

MIPUBOJIUTH MPUMEPHI BKJIAJ]a POCCHICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IIPOILIECCOB OKPYXKAIOIIEr0 MHpa, B pPa3BUTHUE
TEXHUKHU U TEXHOJOTHIA;

MCIIOJIB30BaTh TEOPETHUECKHE 3HAHUS TO (HU3MKE B TMOBCEIHEBHOW JKHU3HU
JU1sl obecriedeHus: 0€30MacHOCTH MPU OOpAIEHUH C TPUOOpPAMHU M TEXHUYECKUMU



YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3[I0POBbS U COOJIOJICHUS] HOPM SKOJOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TPYIINE C BBHIIOJHEHUEM pPA3JIMYHBIX COLMAIBHBIX POJIEH,
IJIAaHUPOBaTh pabOTy TPYMIbI, palMOHAIBHO PpACHpPENeNaTh OOSI3aHHOCTH U
IJIAHUPOBATh JCSATEIBHOCTh B HECTAHIAPTHBIX CUTYyalUSIX, aICKBAaTHO OLICHUBATH
BKJIQJI KQXJI0TO U3 YYaCTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOM MpoOIIeMBbl.

K xonmy oOyuenuss B 11 kjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy O0YUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh HA TpUMEpax poJib U MeCTO (PU3uKu B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHH, B MPAKTUYECKOW AEATEIbHOCTU JIIOAEH, LEJIOCTHOCTh U €IUHCTBO
bu3uYeCcKol KapTUHBI MUPA;

YUUTHIBATh TpaHUIBl TMPUMEHEHUS U3YUYCHHBIX (PUBMYECKUX MOJICTIeH:
TOYEYHBIN AJNEKTPUUECKUM 3aps, JIyd CBETA, TOUYECUHBIH UCTOYHUK CBETA, siCpHAs
MOJICJIb aTOMa, HYKJIOHHAash MOJEIbh aTOMHOTO siApa TMPH PEIICHUH (PU3UIECKUX
3a1ay;

pacrio3HaBaTh (pU3HYECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATH MX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKH U KBAHTOBOW (DU3UKH: DJICKTPUUECKAs MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJICHCTBHE
MAarHuTOB, DJJIEKTPOMAarHUTHAasT MHAYKIUS, JACHCTBUE MArHUTHOTO TIOJiA Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsif, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, MPSAMOJIMHEMHOE pAaCHpPOCTPAHEHHE CBETa, OTPaXEHUE, IPEIOMIICHHUE,
uHTepdepennus, Audpakuuds W MOJSpU3AlUsS  CBETa, JUCIEPCUS CBETA,
doToanekTpuueckuii 3pdekt (hororddeKT), CBETOBOE aBlICHUE, BOZHUKHOBECHHE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHas W HMCKYCCTBEHHas
PaauO0aKTUBHOCTH;

ONMMUCHIBATh M3YUYEHHBIE CBOMCTBA BEIIECTBA (DJIIEKTPUYECKHUE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTb  Pa3IUYHBIX  Cpel) W
AIEKTPOMArHUTHBIE SIBJIEHUSA (MPOILIECCHI), HCMONB3Yd (PU3NUYECKUE BEIUUYUHBI:
JJEKTPUYECKUM 3aps]l, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABIKYIIAsl CHIia, padoTa TOKa,
WHAYKUMS MarHuTHOIO IoJs, cuja Ammnepa, cuia JlopeHma, MHAYKTHUBHOCTH
KaTyIIKHA, SHEPrUsl JJICKTPUYECKOTO M MArHUTHOIO IIOJIEH, IMEPHOJ MU YacToTa
KojeOaHnii B KoyieOaTeIbHOM KOHTYpe, 3apsijl W CHia TOKa B TPOIEcCce
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KoJeOaHWil, (OKYCHOE pACCTOSHHE W
ONTHUYECKAs] CWJIa JIMH3BI, TPU OMHCAHWH TPABUIBLHO TPAKTOBATH (HU3HUUCCKUI
CMBICIT HCIIONB3YEMBIX BEITUYMH, WX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBATh
bopMynbl, CBSA3BIBAIOIIME JAHHYIO (U3UYECKYH0 BEIWYHUHY C JpPYTUMH
BEJIMYMHAMMU;



ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SBICHUS M MPOILECCHI, HCHOJIb3YS
bu3nYecKue BEIUYHMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPIusi U UMMYJbC (OTOHA, MEPUO/] MOJypacnaaa, SHEPTUsl CBA3U
aTOMHBIX SIJIEp, NpPU OMUCAHUM TMPABUJIBHO TPAKTOBaTh (PU3UYECKUU CMBICIH
WCIIOIb3YEMbIX BEJIUYUH, MX O0O3HAYEHUS] U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIINE JIaHHYI (U3UYECKYIO BEIMYMHY C JPYTMMH BEJIMYMHAMH,
BBIYUCIIATh 3HAaUCHUE (DU3NUYECKONM BEJIMUYUHBI,

aHaJTM3UPOBATh (PU3UMYECKHUE MPOIECCHl U SBJICHUS, UCIOIb3Yys (Ppuznueckue
3aKOHbl M TPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO0 U MapajlieIbHOTO
COCIMHEHUsI TIPOBOJHUKOB, 3akoH Jlxoyns—JIeHna, 3aKoH 3JIEKTPOMArHUTHOMU
WHJIYKIUY, 3aKOH MPSIMOJIMHEMHOTO pAacIpOCTPAHEHUS! CBETA, 3AKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHHa 1151 PoTtodrddekra,
3aKOH COXPAHEHUS JHEPruU, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXpaHECHUS
AJIEKTPUYECKOTO 3apsifia, 3aKOH COXPAaHEHUs] MACCOBOTO 4Hucia, mocTysarkl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, Py TOM pa3IndaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BbIpaXKEHUE U YyCJIOBUs (TpaHUIlBI, OO0JIACTH)
IPUMEHUMOCTH;

ONpeAEsATh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO MOJIS MTPOBOJHUKA
C TOKOM, cuibl Amnepa u cuibl Jlopenna;

CTPOUTh U OIMKCHIBATh H300paKEHHE, CO3[1aBa€MOE€ IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITIOJHATh OKCHEPUMEHTHl MO MCCIEJOBAHUIO (PU3HUECKUX SBICHUH U
IPOLIECCOB C HCIOJIb30BAHUEM IMPAMBIX U KOCBEHHBIX H3MEPEHUH: MpPU 3TOM
dbopmynupoBaTh mpodJeMy/3amady W TUIOTE3y Yy4eOHOTO 3KCIEepHUMEHTA,
coOupaTh YCTaHOBKY M3 MPEMAJIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMNBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIC MU3MEPEHUS (PU3NYECKUX BEIMYWH, TPU
ATOM BBIOMPATh ONTUMAJbHBIA CIIOCOO M3MEPEHUS U HCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIh30BAHUEM
OPSMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
PE3yNbTATHl MOJYYEHHOW 3aBHCHUMOCTH (PU3MUECKUX BEIMYMH B BHUJE TaOIUIl U
rpaduKoB, AeIaTh BEIBOABI MO pe3ybTaTaM MUCCIICT0BAHMS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPyAa MPHU MPOBEACHUHM WCCICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKON M TIPOSKTHOU
NEATENIbHOCTU C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB U J1aOOPATOPHOIO
000pyTI0BaHMS;

pemiath pacyu€THbE 3a7aydl C SBHO 33JlaHHOM (DU3UYECKOUW MOJIEIIbIO,
UCIONb3Yys (U3NUECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIN3a YCJIOBUS 3aJja4u



BbIOMpATh (PU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HeoOXonuMble NIl €€ pEelleHUs, MPOBOJUTH PacyE€Thl U OLEHUBATH PEAJIbHOCTH
MOJIYYEHHOI'0 3HAYCHUS (PU3HUECKON BETNYUHBI,

pelaTh KaYeCTBEHHbIE 3a/1a4M: BHICTPAUBATh JJOTUYECKA HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXACHUI C OMOpoid Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHU;

UCIIOJIb30BaTh ~ MpPU  pPEIIEHHH  y4yeOHBIX  3aJa4  COBPEMEHHBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U Tpe/icTaBleHusl yueOHON M HAyYHO-TOMYJISIpHOW MH(OpMAIUK, NOJTYyYSHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh NPUHIUINBI JCHCTBUS MAalIUH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS UX 0€30MAaCHOTO MCIOJIb30BaHUS B MOBCEAHEBHOM
KU3HU;

PUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYXAIOUIETO MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
ISt o0ecriedeHus: 0€30MacHOCTH MpU OOpaIieHUuH ¢ TPUOOpaMH M TEXHUYECKUMHU
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 30POBbSI U COOJIFOJIEHUSI HOPM SKOJIOIMUYECKOTO
MIOBEJICHUS B OKpY’KaroIlel cpene;

paboTatb B TpyNIe C BBINOJIHEHUEM pAa3IMYHBIX COLHUAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PaLUOHAIBHO paclpeAessiTh OOA3aHHOCTH MU
IUITAHUPOBATh JEATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsX, a/IeKBaTHO OLICHUBATH
BKJIa/1 K&KJI0T0 U3 YYaCTHUKOB I'PYIIBI B PEILIEHUE paccMaTPUBAEeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJJACC
KoumnuecrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U
(uu¢posrIe)
n/m TEMIIPOrpaMMbI Bcero KonTtpoabHubiepadorsl | [IpakTnuecknepadoTsl

o0pa3oBaTeIbHBIEPECYPChI

Paznea 1. OPU3UKA U METObI HAYYHOI'O ITIO3HAHUA

1 ®u3nka ¥ METO/IbI HAYyYHOTO ) bubnuorexa [JOK
' MO3HAHUA https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2.MEXAHUKA
2.1 Kunematuka 5 bubamorera LOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Hraniiia ’ https:/m.edsoo.ru/7f41bf72
2.3 3aKOHBICOXPAHEHHUS B MEXaHUKE 6 1 1 bubmorexa OK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3znen 3.MOJIEKYJIAPHASA ®PU3UKA U TEPMOJINHAMUKA
31 OCHOBBIMOJIEKYJISIPHO- 9 1 bubnunorexa [JOK
' KUHETUYECKOUTEOpUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
32 OCHOBBITEPMOHHAMHKI1 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS 5 bu6nuoreka [IOK
' BelecTBa. Ma3oBbIe MEPEXO bl https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 24




Paznea 4.9JIEKTPOAUHAMHUKA

bubmuoreka [JOK

. 1
41 DICKTPOCTATHKA 0 https://m.edsoo.ru/7£41bf72
49 [TocTOSHHBIN 2IEKTPUYECKUN 2 bubnuorexa [JOK

' TOK. TOKH B pa3iau4HbIX cpelax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

Pe3epBHOEBpEMsI 2

OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME




11 KVIACC

N KoanuecTBouacon DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB U (ungposbie)
n/ Bcer | Kourpoabnsiepabor | IIpakTuueckmepador
TEeMIIPOrpaMMBbl o0pa3oBaTebHbIEpPeCYP
1 0 bl bl
ChlI
Paznen 1.2JIEKTPOIUHAMUKA
11 MarauTHOETOoNE. 1 | 3 bubmmoreka [{OK
' DNeKTpOMarHUTHASUHTYKITUS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2.KOJIEBAHUS U BOJIHbBI
71 MexaHudeckue u 9 1 bu6moreka [IOK
' ANIEKTPOMATrHUTHBICKOJICOaHUS https://m.edsoo.ru/7f41c97c
5 MexaHHYEeCKHE 1 5 | bubmuorexa [JOK
' 3JIEKTPOMArHUTHBIEBOJIHBI https://m.edsoo.ru/7f41c97c
23 | Ontuka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Paznen 3.0CHOBBI CIIEHUAJIBHOM TEOPUU OTHOCHUTEJBLHOCTH
31 OcHOBBICTIELINATILHOUTEOPUUOTHOCUTEIIBHO 4 | bubnnoreka [JOK
' CTU https://m.edsoo.ru/7f41c97¢
Wroro no pazgeny 4
Paznen 4 KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 i
DIIeMEHTLIKBAHTOBOHONTHIH 6 https://m.edsoo.ru/7f41c97¢c
4.2 Crpoennearoma 4 bubnuorexa [IOK




https://m.edsoo.ru/7f41c97¢c

bubmuoreka [JOK

4.3 ATOMHOES PO 5
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny 15

Paznea 5.29JIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKHU

bu6mmoreka [{OK

5.1 DNeMEeHTBIaACTPOHOMMHU U aCTPOPU3UKH 7 1
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7

Paszpen 6.OBOBIIAIOIIEE TIOBTOPEHUE

b K
6.1 O06o01mmaromeenoBTOpeHNe 4 nommorexa O
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pe3epBHOEBpEMSI 3

OBIIEE KOJIJMYECTBO YACOB I1O

ITPOTPAMME 08 4 !




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
Ne KounyecTBouacos
JyleKTpOHHBbIeNH(PpPOBbICOOpa3oOBaTEN
Temaypoxka Bce | Kourpoabubiep | IIpakTuyeckuep
n/ bHbIEpecypchl
I ro a0doThI a00ThbI
Ponb u Mecto pusuku B popmMupoBaHun
. . bubnuotexa [JOK
COBPEMEHHOM HAYYHOUW KapTHHBI MUPA, B 1
. . https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIeATETLHOCTH JIFOIeH
®dusuka — Hayka o npupoje. Hayunsie 1 bubnuorexa [JOK
METO/bI II03HAHUA OKPYKAIOILETO MUpa https://m.edsoo.ru/ff0c32¢2
Mexannueckoe OBYKEHUE.
OTHOCHUTENBHOCTh MEXaHUYSCKOTO | bubnuoreka [JOK
nBrokeHud. [lepemenienne, CKOpoCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHUE
- bu6moreka [IOK
PaBHOMEpHOETPSIMOJIMHEWHOEIBUKEHUE 1
https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOETPSIMOTMHEWHOEIBUK | bubnuoreka [JOK
€HuE https://m.edsoo.ru/ff0c372e
CBoOoaHoe mmajienre. Y CKopeHue | bubmuoreka [JOK
CBOOOIHOTO MMaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe npuxenue. /[prxenue | bubnuoreka [JOK
MaTepuaIbHON TOUYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ffO0c3ada
[IpuHIMI oTHOCUTENBHOCTH | anmumnes.
p bu6mmoreka [JOK
WNHepuuanbHble CUCTEMBI OTCUETA. 1
. https://m.edsoo.ru/ff0c3be8
[Iepsrrit 3ak0H HproTOHA
Macca tena. Cuia. [TpuHnun 1 bubnuorexa [IOK




CyNepHo3uluu cuil. Bropou 3akoH
HeroTona niis MarepuaibHOU TOUYKH

https://m.edsoo.ru/ff0c3be8

10 Tperun 3akoH HeroTona mis bubnuorexa [JOK
MaTepUaJIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8

1 3akoH BceMHpHOTO TsaroTeHus. Cuma bubnuoteka [JOK
TspKecTu. [lepBaskoCMUYECKasiCKOPOCTh https://m.edsoo.ru/ff0c3d00

bubnuorexa [JOK

12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1

https://m.edsoo.ru/ff0c3el8
Cuna tpenusi. KoaddunmeHT tpenus.
P b P bubmmoreka [{OK
13 Cuita conpoTUBIICHHUS IPU ABUKEHUN
https://m.edsoo.ru/ff0c3f76
TeJa B KUIKOCTHU WM Ta3e
[TocTymarensHOE U BpamiaTebHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
Mowmentcunsl. [Ineqocuisl. https://m.edsoo.ru/ff0c41a6
YcnoBusipaBHOBECUATBEPIOTOTENA
Nmnynbc MaTepuaibHOM TOUKH,

15 CHUCTEMBbI MAaTEPUAIIbHBIX TOUYEK. bubnuoreka [IOK
Nmnynbc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
HMITyJIbCca. PeakTuBHOEIBI)KEHIE
PaGoTta 1 MOLTHOCTD CHUIIBIL.

Kunernueckas sHeprusi MaTepuagibHON
bubmuoreka [JOK
16 TOYKH.
. https://m.edsoo.ru/ff0c4502
TeopemaoOu3MeHEHUNKUHETUYECKO I
SHEPruu
[loTreHunanpHas sHEprus.
[loTeHunanpHas sHEpPIrust 0
. P YEPYT bubnuoreka [IOK
17 ne(pOpMUPOBAHHOU TPYKUHBI.

[ToTeHuanpHass3HEPrusTENaBOINZUIIOBE
PXHOCTU3EMIIN

https://m.edsoo.ru/ff0c461a




18

[ToTeHManbHBIC U HETIOTECHITNAIEHBIC
cwibl. CBs3b pabOTHI HEMTOTEHIIUATHHBIX
CUJI C U3MEHEHUEM MEXaHUYECKOW
SHEPTUU CUCTEMBI TEI.
3aKOHCOXpaHEHUSAMEXaHUYECKOU
SHEPTUHU

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopnas padota «HcciaenoBanue
CBsA3U pa6OTI)I CHUJIbI C UBMCHCHUEM
MEXaHWYECKOH SHEPTHH TeJia Ha
MIPUMEPE PACTSHKEHUS PE3HHOBOTO
KIyTa»

20

KonTposbHas paboTa no teme
«Kunemaruka. Jluramuka. 3akOHBI
COXpaHEHUs B MEXaHUKE)

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

21

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-
KUHETUYECKON TEOPHH.
bpoynoBckoensmwkenue. uddysus

bu6moreka [IOK
https://m.edsoo.ru/ff0c4dc?2

22

XapakTtep ABUKEHUS U B3aUMOJICUCTBUS
4yacTHI BemecTsa. Moaenu CTpOCHHS
ra3oB, KUIAKOCTEH U TBEPABIX TEJ

23

Macca monekyn. KonnuecTBo BemecTsa.

[TocrositnHas ABoraapo

24

Tennosoe paBHOBecue. Temmeparypa u
€€ U3MEpEHHUeE.
[Ixanaremneparypllenscus

25

WUneanbusrii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AbGcoutoTHas TeMIiepatypa Kak Mepa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e




CpeIHEH KUHETUYECKON dHEPTUU
JBUKEHUS MOJIEKYJI.
YpaBueHnuneMeHieneesa-Kiamnelpona

27 3akon/lanpToHA. ["a30BBIC3aKOHBI
Jlaboparopras pabota «VcciienoBanue
28 3aBHUCHUMOCTHU MEX]ly TapaMeTpamMu
COCTOSIHUSI Pa3peKeHHOTO ra3ay
29 N3omporieccrl B U1eaibHOM ra3e u ux bubmmoreka [{OK
rpaduyeckoe npeacTaBieHNe https://m.edsoo.ru/ff0c570e
Buyrpennssa sHeprus
TEPMOJUHAMUYECKONW CUCTEMBI 1
30 CHOCOOBI €€ U3MEHEHHUSI. bubnuoreka [JOK
KonunuectBoTemnoTs! u paboTa. https://m.edsoo.ru/ff0c5952
BHyTpeHHss9HeprusoHOaTOMHOTOHIea
JBHOTOTAa3a
bu6moreka [IOK
31 Buasirenonepenaun
https://m.edsoo.ru/ff0c5¢c36
VnenbHasg TEIUIOEMKOCTD BEIIECTBA.
32 KonndecTBo TEMI0THI Mpu bubmorexa HOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenaye. AauadaTHelinporecce
13 [TepBrIil 3aKOH TEPMOJUHAMUKU U €TO bubnuoreka [JOK
MPUMEHEHUE K U30IIpoLIeccaM https://m.edsoo.ru/ffOcSefc
a4 HeoOpatuMocTh MpoIecCoB B IPHUPOJIE. bubmuoreka [JOK
BTopoii 3ak0oH TepMOIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunuun neiicreus u K1 tennosoit bubnuorexa [IOK
MAaIlUHBI https://m.edsoo.ru/ff0c600a
36 ukn Kapno u ero KIIJ{
37 DKOJOTUYECKHETPOOIEMBITEIIIIOOHEPTET




HKHN

Ob6o6maromuit ypok «ModekyssipHas

bubnuoreka [IOK

38
¢u3nka. OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponsHast pabota o Teme
bu6mmoreka [{OK
39 «MonexymnspHasi pU3uKa.
https://m.edsoo.ru/ff0c6a50
OCHOBBITEPMOJUHAMUKI
40 [TapoobOpa3zoBaHue 1 KOHEHCAIIMSL. bubnuorexa [JOK
Hcnapenue u kunenve https://m.edsoo.ru/ff0c63b6
A1 AOCOOTHAS U OTHOCHUTEIIbHAS bubmmoreka [{OK
BJIAYKHOCTh BO3/lyXxa. Hacelennsiinap https://m.edsoo.ru/ff0c64d8
Teepnoe teno. Kpucramnmueckue u
4 amopdHbIe Tena. AHU30TPOIHS CBOWCTB bubnuotexa [JOK
KpucTauioB. JKuIKue KpUCTaJlIbI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIEMaTepUaIIbI
[InaBneHue n KpucTaIU3aLus.
bubmoreka [IOK
43 VenbHasg TEIUI0TA IUIABJICHUS.
https://m.edsoo.ru/ff0c6708
CyOmumariust
bub OK
44 YpaBHeHUeTEIIOBOTOOAIaH A nommorexa L
https://m.edsoo.ru/ff0c6820
45 DJIeKTpU3aIus Tell. DINEKTPUUECCKUN bubnuoreka [JOK
3apsa. JIBa BUJa 3JIEKTPUUYECKUX 3apsiIOB https://m.edsoo.ru/ff0c6bcc
[IpoBOAHMKH, AUIIEKTPUKH U
46 H(I))J'I OBOJIHUKH 3aK(I:H COXpaHECHUSA Bubmmorexa LIOK
yip A ) p https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECKOT0 3apsiaa
B3aunmoeuncrBue 3apsi0B. 3aKoH
. . bubmuoreka [JOK
47 Kynona. ToueyHbId 31€KTpUUECKUN
https://m.edsoo.ru/ffOc6ced
3apan
48 Hanpsik€HHOCTB 3JIEKTPUYECKOTO TTOJIS. bubnmoreka [JOK




[IpuHIHUI CynEPIIO3UIIUH SIIEKTPUYECKUX
nojey. JINHUMHANIPS)KEHHOCTH

https://m.edsoo.ru/ff0c6df2

49

Pabota cuit 3eKTpOCTaTHYECKOTO MO,
Tlorennuain. Pa3HoCThIIOTEHIINATIOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6f00

50

HpOBOHHI/IKI/I " IUSJICKTPUKU B
QJICKTPOCTATUYCCKOM IIOJIC.
I[I/IBJ'IGKTpI/I‘-IeCKaSIHPOHI/IIIaeMOCTI)

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7018

51

OnektpoeéMkocTth. Konnencarop

bubmmoreka [{OK
https://m.edsoo.ru/ff0c7126

52

DIIEKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsiyKeHHOTO
KOHJIeHCcaTopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHas pabota "M3mepenne
AIEKTPOEMKOCTH KOHAEHcaTopa"

54

[TpuHIUT NERCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOIMMMPOBAIHLHOTO
ammapara, CTpyWHOTO MPUHTEpa.
DneKTpocTaTHYeCKas3aImTa.
3a3eMJICHUEIIEKTPOTIPHOOPOB

55

DIJIEKTPUYECKUI TOK, YCIIOBUS €TI0
cymectBoBanus. [loctostHabIi TOK. Crita
toka. Hanpspxkenue. ConpoTuBIIeHHE.
3akoHOMaansydacTKalenu

56

[TocnenoBarenbHOE, MapaIenbHOE,
CMEIIaHHOE COeIMHEHHE IPOBOTHUKOB.
JlaGopaTopHasipabota
«M3ydueHnecMeIaHHOT0COEIMHEHUSPE3n
CTOPOB»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74£0




57

PaboTa 1 MOUTHOCTH MEKTPHUYECKOTO
Toka. 3akon/[xoyns-Jlenua

bubnuoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma Jyid 10JIHOM (3aMKHYTO)
anekTpudeckoit nenu. Koporkoe
3ambIkaHue. JlaboparopHast paboTta
«3mepenune DJ1C ucTOYHNKA TOKA U €ro
BHYTPEHHETO COTPOTHUBIICHUS

0.5

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHas IPOBOAUMOCTb TBEPIBIX
METaJJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAJUIOB OT TEMIIEPATYpPHI.
CBepxXnpoBOIMMOCTh

60

DIEKTPUYECKUH TOK B BAKyyMe.
CBOMCTBA AIIEKTPOHHBIX ITYYKOB

61

[TonynpoBoAHUKH, UX COOCTBEHHAS U
MIPUMECHAsl POBOIUMOCTb.
CBoucTBap—n-nepexo/a.
[TonynpoBoAHUKOBBIETPUOOPHI

bu6moreka [IOK
https://m.edsoo.ru/ff0c84ae

62

DJIEKTPUYECKUHU TOK B paCTBOpax U
pacriaBax 3JeKTPOJIUTOB.
DAEKTPOIUTHUECKASTUCCOLIUALIUS.
DIIEKTPOJIN3

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

63

DJIEKTPUYECKUU TOK B ra3ax.
CaMOCTOSTENLHBIN U
HECAMOCTOSITENIbHBIA pa3psia. MoJiHus.
IIna3ma

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

64

DneKkTpuuecKue Npuoopsl U yCTpoiicTBa
U UX [IPaKTU4YECKOE IPUMEHEHHUE.
IIpaBunaTexHUKHOE30MMaCHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c86fc




65 O06006marmuitypox | bubnmoreka [JOK
«DIIEKTPOIMHAMUKA» https://m.edsoo.ru/ff0c88be
KontponbHas padoTa no Teme

66 «Qnekrpocratuka. [TocTosHHBIM | bubnuorexa [JOK
AIEKTPUYECKUN TOK. TOKH B pa3inuyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»

67 PesepsHbiit ypok. KonTpoibHas paborta | bubnuoreka [IOK
1o TeMe "DNeKTpoArHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O600maromuii ypok | bubnuoreka [IOK
o TemaM 10 kiracca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68
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11 KVIACC

Ne KosaunvecTBoYacoB
DJIeKTPOHHBbIeNN(PPOBLICOOPA30BATEIbH
Temaypoxa Bce | Kourpouabsnbiepa | IIpakrnuyeckuepa
n/ blepecypchbl
I ro 00ThbI 00ThbI
[TocTostHHBIC MarHUTHI U UX
B3auMojielicTBue. MarHuTHOE
. bubnuorexa [JOK
nose. Bexrop marHuTHOM 1
https://m.edso0.ru/ff0c9778
WHTYKITUH.
JIMHUMMAarHU THO UM HAYKITU U
MarauTHO€ 1oJie MPOBOIHUKA C
TokoM. OnbIT Dpcrena. 1 bu6moreka [IOK
B3anmopericTBre mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtopHas pabota «3ydenne
bu6moreka [IOK
MAarHUTHOTO TOJISl KaTYIIKH C 1 1
https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME€ MarHUTHOTO TOJISI Ha
MPOBOJHUK ¢ TOKOM. Cuia
Awmriepa. JlabopatopHas pabota | 1 bubnuoreka [JOK
«Uccaenosanue nercTBUsA https://m.edsoo.ru/ff0c9ac0O
MIOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»
JlelicTBME€ MarHUTHOTO TOJISl HA
JBUKYILYIOCS 3apSKEHHYIO | bubnuoreka [IOK
gactuny. Cuna Jlopenma. PaGora https://m.edsoo.ru/ff0c9df4
cunbl JlopeHna
DNeKTpOMarHuTHask UHIYKITUSL. 1




IToToK BEKTOpa MarHUTHOMN
unaykauu. DJC uaayKu. 3akoH
JIEKTPOMArHUTHOM MHIYKIIUU
®dapanes

Jlaboparopnast pabota
«HccnenoBanue sBICHUS
3HCKTpOMaFHHTHOI71 HUHAYKOUN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTH. SIBIEHUE
camounaykiuu. J/C
CaMOMHAYKIIMU. DHEPTUS
MAarHUTHOTO TIOJIST KaTYIIKU C
TOKOM. DJIEKTPOMArHUTHOEMOJIE

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckne ycTpoicTBa U ux
IIPUMEHEHHE: TOCTOSTHHBIC
MarHHThl, dJICKTPOMAarHuTHI,
NIEKTPOABUIATENb, YCKOPUTEIIN
JJIEMEHTApHBIX YaCTHII,
MHIYKIIMOHHAS I1€Yb

10

O6o06maromuii ypok «MarHutHoe
noJie. DIIEKTPOMarHUTHAs
WHTYKITHSI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KounTpombHas pabota no Teme
«MarsuTHoe moJe.
DNEeKTPOMarHUTHASIUH KIS

bubnuoreka [JOK
https://m.edsoo.ru/ffOcad58

12

CB0060AHBIE MEXaHUUECKHUE
kosebanus. 'apMoHHUecKue
Kosie0aHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHHH.
[IpeBpaienue 3eprun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06




13

Jlaboparopnast pabota
«MccnenoBanue 3aBUCUMOCTH
Mepuoa MaJibIX KoJieOaHui rpy3a
Ha HUTH OT JUTHHBI HUTH U MacChl

rpy3a»

14

KonebarenbHBIH KOHTYD.
CBOOOIHBIE EKTPOMArHUTHBIE
KoJie0aHus B UACaIbHOM
KoJie0aTeIbHOM KOHTYpE.
AHaIOTHAMEKTYMEXaHUUECKHUMU U
AIIEKTPOMATHUTHBIMUKOJICOAHUSIMH

bubmmoreka [{OK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3aKoH
COXpaHCHUA SHEPIUr B UJACAIIbHOM
KOJIeOaTeIbHOM KOHTYPE

bu6moreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxXarmmx
KoJieOaHusX. BeIHYX/IeHHBIC
MeXaHUYECKHE KoJieOaHus.
Pe3onanc.
BrIHYXI€HHBICAICKTPOMArHUTHBIC
KoJ1eOaHus

bu6moreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[TepeMeHHBIN TOK.
CunycouabHbIH IEPEMEHHBIA
TOK. MOIITHOCTh TEPEMEHHOTO
TOKa. AMIUTUTYIHOE U
JEUCTBYIOLIEE 3HAUYECHUE CUJIbI TOKA
Y HalpsDKEHUs

bubnuoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBosactso,
nepeaaya v norpedieHue
JJIEKTPUYECKOMN SHEPrUU




19

YCTpOUCTBO U IPAKTHUECKOE
IIPUMEHEHHE IIEKTPUIECKOTO
3BOHKA, T€HEPATOPA IEPEMEHHOIO
TOKA, JIMHUM 3JIEKTpoIepeaady

bubmuoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKU ITPU
IIPOU3BOJICTBE IIEKTPOIHEPIUU.
Kynberypa ncnosib3oBanus
BIEKTPOSHEPIUHU B MOBCETHEBHOU
KUZHU

21

MexaHnyecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuos.
CkopocTe pacnpocTpaHeHUs U
JUIMHA BOJIHEL. [lonepeunsie u
IIPOJIOJIBHBIEBOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CKOpOCTh 3ByKa. | pOMKOCTh
3ByKa. BeicoTa ToHna. TemOp 3Byka

bu6moreka [IOK
https://m.edsoo.ru/ff0cccOc

23

DneKTpOMarHUTHBIE BOJHBI, UX
CBOWCTBA M CKOPOCTb.
[IIxanasnekTpoMarHUTHBIXBOJIH

bu6mmoreka LIOK https://m.edsoo.ru/ffOccfe0

24

[TpuHIUIIBEI paTHOCBS3U U
TeneBuieHus. Pa3Butue cpeacTs
cBsa3u. Paguomokarust

25

KontponbHas padota «Konebanus
Y BOJIHBD)

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc6f8

26

[IpssMonMHENHOE pacpOCTpaHEHUE
CBETa B OJTHOPOJIHOM cperie.
ToudeuHblil UICTOYHUK cBeTa. JIydy
CBETa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd350




OTtpakeHue cBera. 3aKOHbI

bubmuoreka [IOK
27 oTpaxkeHus csera. [loctpoenue
. https://m.edsoo.ru/ffO0cd4e0
M300paKeHUH B TUIOCKOM 3€pKaJie
[Ipenomuenue ceera. [lonHoe
)% BHYTPEHHEE OTpa’KEHUE. bubnuorexa [JOK
[IpenenpHbIW yroJ MOJHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKCHUSI
79 Jlaboparopnas padota «M3mepenue bubnuotexa [JOK
II0Ka3aTelIs IPEeIOMIIEHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne nzodpaxeHmit
. bubnuotexa [JOK
30 B JInH3€e. Popmyra TOHKOM JINH3BI.
https://m.edsoo.ru/ff0cddle
YBenu4ueHue JUH3bI
JlabopaTtopHnast pabota
31 «HccaenoBaHue CBONCTB
M300paKeHUH B JIMH3AX)
Hucnepcus cBeta. CoXHBII
0 cocraB Oenoro cera. L[BerT.
JlaGopaTopHas pabota
«HaOnronenue qucrnepcuu cBeTay
uaTtepdepennus ceera.
33 Hud I:i I1)/151 CBETa bubmorexa OK
paxi o https://m.edsoo.ru/ffO0ced22
JudpakuronHas pemeéTka
34 ITontepedyHOCTH CBETOBBIX BOJIH. bubnuoreka [JOK
ITonstpuzanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue npudoOpsl U
35 YCTPOMCTBA U YCIIOBUS UX
0€30I1acHOTO MPUMEHEHUS
36 ['panuLibl TPUMEHUMOCTH bubnmoreka [JOK




KJIACCUYECKOU MEXAHUKH.
ITocTynaTel cieuaJbHOW TEOPUHU

https://m.edsoo.ru/ff0cf862

OTHOCHUTEILHOCTH
OTHOCHUTEIBHOCTD
37 OJIHOBPEMEHHOCTH. 3aMe/IJICHre bubmmorexa [OK
FHOBP ] 8 https://m.edsoo.ru/ffOcfa4?2
BPEMEHH U COKpAIICHUE JJTUHBI
DHeprus U UMIYJbC
18 PENATUBUCTCKOH YacTuilbl. CBSI3b bubmmoreka [{OK
MAaCChI C DHEPTHUEU U UMITYJILCOM. https://m.edsoo.ru/ffOcfc68
DHEPrUsOKOs
KonTponsHas pabora «OnTuka.
39 OCHOBBHI CHIEITUATBHON TEOPUH bubnuoteka [{OK https://m.edsoo.ru/ffOcf6f0
OTHOCHTEITLHOCTHY
40 ®otonbl. Dopmymna I1nanka. bu6mmoreka [IOK
DHeprusi ¥ UMIyJasc HoToHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHNE
41 dbotorddexra. OnbiTer A. I bubmuoteka [{OK https://m.edsoo.ru/ffOcffcd
CroneroBa
3akonbl poTodrpdekra. YpaBHeHue
- - bu6mmoreka [JOK
42 OwunmterHa s hotodddexra.
https://m.edsoo.ru/ff0d015e
«Kpacnasrpanuma» ¢potodddexra
Jasnenue cera. OnbiThl [1. H.
bubnuoreka [JOK
43 JleOeneBa.
. https://m.edsoo.ru/ff0d04a6
XHUMHYECKOCICHCTBUECBETA
TexHuueckue ycTpoucTsa u
m MPAKTUYECKOE MPUMEHEHHUE:

¢dboTodMEMEHT, HOTOAATUHK,
coJiHeuHasi baTapesi, CBETOIHO




Pemenue 3amay o reme

bubmuoreka [IOK

45 «NeMeHThl KBAHTOBOM ONTHKU» https://m.edsoo.ru/ff0d0302
Mogenb atoma Tomcona. OmnbIThI

46 Pesepdopna no paccestauto o- bubnuorexka [JOK
yactull. [Inanerapnas mozens https://m.edsoo.ru/ff0d091a
aToMa

bubmmoreka [{OK

47 Hoctynatsibopa https://m.edsoo.ru/ff0dOafa
N3nydeHne u norionieHue

43 (hOTOHOB IpHU MEPEX0/JIE aTOMa C bubnuoreka [JOK
OJITHOTO YPOBHS DHEPIMU HA https://m.edsoo.ru/ff0dOafa
npyroui. Buasiciekpos
BoiHOBEIE CBOMCTBA YaCTHIL.

Bounnsl e bpowis.
49 KopmyckynsipHO-BOTHOBOW Bu6amorera [IOK
https://m.edsoo.ru/ff0dOca8
nyanu3Mm. CIIOHTaHHOE 1
BBIHY)K/ICHHOE H3JIy4CHHE
OTKpbITHE PAIMOAKTUBHOCTH.

50 OmneiTel Pe3epdopaa mo bubnuoreka [JOK
OIPENEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0Ofd2
PaaOaKTUBHOIO U3ITYy4ECHUS
CowucTtBa anbda-, 6era-, raMmma-

51 u3iydyeHus. BausiHue
PaaOaKTUBHOCTH HA KUBbIE
OpraHU3Mbl
OTKpbITHE TPOTOHA U HEUTPOHA.

50 W3otonsl. Anbda-pacna. bubnuoreka LIOK

ONEKTPOHHBIM U MO3UTPOHHBIA
Oera-pacnaj. ["amMma-uznyueHue

https://m.edsoo.ru/ff0d1162




53

OHeprus cBA3M HyKJIOHOB B Si7pe.
SnepuHeie peakunu. AnepHbId
peaktop. [IpoGiiemsr,
MEePCIEKTUBBI, SKOJIOTUYECKUE
ACIEKTHI SJEPHOU SHEPTETUKHU

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIE YaCTUIIBI.
OTkpbITHE IO3UTPOHA. METObI
HaOJIIOICHUS M pEerrCTpaliuu
AIIEMEHTAPHBIX YACTHII.
Kpyrasritcron
«DyHJaAMEHTAIbHBIEB3aMOICHCTB
us. EnuncrBodu3znueckon
KapTUHBIMHPA»

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0e38

55

Bupn 38€3nH0r0 HeOa. Co3Be3aus,
SIPKHE 3BE3/IBI, TUIAHETHI, UX
BUJIMMOC JIBIDKCHHE.
ComHeyHasicucTeMa

56

Counnie. ColHEUHATaKTUBHOCTD.
Hctounuk sueprun CoJiHila U 3BE3]1

57

3BE3/1bI, MX OCHOBHBIC
XapaKTePUCTUKU. 3BE3AbITTIABHON
MOCJIEI0BATENbHOCTU. BHyTpeHHee
ctpoeHue 3B€31. CoBpeMEeHHbIE
MPEACTABJICHUS O MPOUCXOKICHUU
¥ »BoJrroriuu COJHIIA U 3BE3]

58

Mneunsid [1yrs — Hama
lNanakrtuka. [lonoxxenue u
nerxenne ConHua B [anakTuke.
lNanaktuku. YepHbIEABIPEI B




AApaxraJlaKTUK

59

Bcenennas. Paz0oeranue rajakTuk.
Teopus boisbmoro B3peIBa.
PennkroBoe nznydenue.
MeraranakTuka

60

HepemennsienpobieMblacTpoOHOMU
u

61

KontponbHas padota «51eMeHTHI
aCTPOHOMHUU U aCTPOPUIUKU»

62

O6o06maromuit ypok. Ponb ¢pusuku
¥ aCTPOHOMHH B SKOHOMHYECKOM,
TEXHOJIOTHYSCKOM, COIHMATbHOM B
ATUYECKOH chepax IesiTeTbHOCTH
YeloBeKa

63

O6o06matomuii ypok. Poss 1 mecto
(bM3UKH U ACTPOHOMHH B
COBPEMEHHOM HAy4YHOU KapTHUHE
Mupa

64

O6o0matromuii ypok. Poib
(bu3nyecKoit Teopur B
(hOpMHPOBAHKH MTPEJICTABICHHMA O
(bu3HYeCKO KapTHHE MUPa

65

O6o06maromuit ypok. Mecto
(bu3HYECKON KapTHHBI MHpa B
0011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABIICHHIA O IPUPOIC

66

PesepsHbIil ypok. Maruutnoe




1oJie. DJIeKTpOMarHuTHas
HHIAYKLIHS

PesepBubiit ypok. Ontuka. OCHOBBI
67 CHelHaIbHOM Teopuun
OTHOCUTEJIbHOCTH

Pesepnslii ypok. KBanrosas
68 ¢uznka. DIeMeHThl aCTPOHOMHHU U

acTpo(U3UKI

bu6moreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

68




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 548923307783482480876436394463496321380627608324
Bnageney Macnoea WpuHa MeHHagbeBHa

OeicTevTened C13.07.2023 no 12.07.2024



http://www.tcpdf.org

		2023-11-07T04:25:02+0500




