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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 06a30BOro YpPOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yuérom ¢enepaibHOl paboyeil mporpaMMbl BOCHUTAHUS U
KOHLEMIMU MpernojaBaHus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon Oenepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HAMpaBlIeHO Ha (HOpMUpPOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBlI MHupa oOyyawmuxcs 10-11 kmaccoB mipu
oOydeHHH X Qu3MKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-/ESITEIbHOCTHOTO
nonxona. Ilporpamma no ¢usuke coorBerctByeT TpeboBanusiMm ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaNpeIMETHBIM pe3yjibTaTaM
oOydeHHMsI, a TaKXKe YYHUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heit
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUS (PU3UKU HA YPOBHE CpPEIHEro oOIIero
o0pa30BaHus, IJIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (PU3MKHU: JTUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIHOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHUS;

e cojepkaHue yueOHoro npeamera «Ousnka» mo rogam o0yueHHsl.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBEe y4eOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
I €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHbBI
JIe)KaT B OCHOBE TMPOIIECCOB U SIBJICHUH, H3yYaeMbIX XHMHEH, OMOJIOTHEH,
dbu3mdeckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHne (QU3WYECKUX 3HAHUKA  ONpeleNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe DSHEPreTuKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4eHHUs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMA CBOMCTBAMHU U JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAy4YHBII METO]I TO3HAHHUS IIPU BBIIOJHEHUH UMM Y4€OHBIX HCCIEOBaHUM.

B ocHOBY kypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Iero oOpa3oBaHUs
MOJIOXKEH pAN HUACH, KOTOpPble MOXXHO paccMaTpuBaThb Kak IPUHLUIIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX Pa3AesioB (PU3UKH, BKIIIOUAET KAK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HeW Marepuan Kypca (GU3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE TPEACTABICHUN O CTPYKTYpPHBIX YPOBHSX MaT€pUHU, BELIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzainus TpeArnojaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOW HAayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTMeM OOIECTBAa, a TakKkKe 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 sxonocusayuu peanusyeTcsi TOCPEICTBOM BBEICHUS DIIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM TNpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 00CYXICHUS
po0JIeM pallMOHAIBHOTO MPUPOOTOIB30BAHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA Ha YpPOBHE CpEAHEro OoOIIero
oOpa3zoBaHus SBISAIOTCA (U3MUEecKue Teopuu ((PopMHUpOBaHUE TMPEICTABICHHUHN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUU U
IIPOIIECCOB).

CHCTeMHO-IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YyJaronuxcs.
s 6a3oBoro ypoBHS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTaTBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB M J1abOpaToOpHBIX pador,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OONIUN CIIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe J1abopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M  OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
00pa30BaTeIbHOrO IMpolecca HCXOAsl U3 OCOOEHHOCTEH TUIAHUPOBAaHUS W
ocHamleHuss kaOuHeta ¢usuku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aroUMMHCS YMEHUSIMH NPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
MPEII0KEHHBIX TUITOTES.

bonpiioe BHMMaHWE yAENAETCS PEUICHUI0 pacdETHBIX M KaueCTBEHHBIX
3anad. Ilpu 3TOM A pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO



3aJIaHHON (YU3UYECKON MOJIEIIBIO, TTIO3BOJISIOIINE PUMEHSTh H3YUCHHBIE 3aKOHBI
3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena Kypca, TaK M MHTETPUPYsS 3HAHUSA U3
pa3HBIX pa3nesoB. [ KauecTBEHHBIX 3a/1ay MPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBsSICHEHHE TIPOTECKaHWS (PU3MUYECKHX SBICHUH W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOJENTU JJIsi CHUTYyalldd TPAaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBI ypOBEHb Kypca
bU3MKHM HAa YPOBHE CPEIHETO 00IIEero 00pa3oBaHus JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKH WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOIO IMHUKIa. B kaOuHeTe (U3UKU JIOJDKHO OBITH
HEeoOXoauMoe J1labopatopHOe OOOpPYJOBAHME JUISl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyi0BaHUE.

JlemoHCTpanmoHHoe 00opymoBaHue (OPMHPYETCS B COOTBETCTBUH C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TIOCTAHOBKY
NEPEUNCICHHBIX B TIporpaMMme M0 (U3MKE KIOYEBBIX JEMOHCTPAIMHA IS
UCCJICIOBAaHUS  U3Y4YaeMbIX SIBJICHHMH M  TPOLECCOB, OMIHUPUYECKUX H
(dbyHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0O0OpyIOBaHUE IJisi YYEHUYECKHUX MPAKTUUECKHX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOpHOTO OOOPYIOBAHMS JOKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IMGPOBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUE IIUGPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (opmupoBaHue uWHTEpeca W CTPEMJICHHS OOYyYaIOMUXCS K HAydYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTHE HMX HWHTEIUVICKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
MCCJIEI0BATEIHCKOTO OTHOIIECHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHsI KaK pE3ysbTaTa H3yYCHUS
OCHOB CTPOCHHMSI MaTepu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

o (opmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIH30BAHHEM
bu3HUeCKUX 3HAHUM W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHHe mMpeACTaBICHUN O poiu (DU3UKH IS PA3BUTHSA JPYTHUX
€CTECTBEHHBIX HAYK, TCXHUKHU U TEXHOJIOTHH.



I[OCTI/DKGHI/IG ATUX LEICH oOecreunBacTCs peuicHuEM CIICAYIOINUX 3aaa4 B

npoiiecce u3yueHus Kypca GU3UKU Ha YPOBHE CPETHETO 00IIero 00pa3oBaHUs:

puoOpeTeHHE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHUKY,
MOJIEKYJISIpHYIO  (DU3UKY, OJJIEKTPOAMHAMUKY, KBAaHTOBYIO (H3UKY U
AIIEMEHTBI acCTPOPU3UKH;

dopMHUpOBaHUME YMEHHMH MPUMEHATH TEOPETUYECKHE 3HaHUS s
OOBbsICHEHHUS (PU3NYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATHUA
NPAKTUYECKUX PEUICHUIN B TOBCEAHEBHOM KU3HU;

OCBOEHHE CIOCOOOB pEIICHUsS pa3IMYHBIX 3aJad C SIBHO 3aJaHHOU
¢uznueckoll MoJenblo, 3ajay, MNOJApPa3yMEBAIOIIUX CAMOCTOSTENIBHOE
co3gaHue puU3NUeCKOl MOJEINH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;
NOHMMaHHe (QPU3NYECKUX OCHOB U TNPUHILMUIOB ACHCTBUS TEXHUUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOILECCOB, UX BIUSHUSA Ha OKPY>KAOIIYIO
cpeny;

OBJIaJICHUE METOJIaMU CaMOCTOSATEIBbHOTO TUIAHUPOBAHUS W TPOBEICHUS
bu3MUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpe/IENICHUS IOCTOBEPHOCTH MOJIYYEHHOI'O PE3yJIbTaTa;

CO3/1aHUE YCJIOBUM NJIs1 Pa3BUTHsSI YMEHUN NMPOEKTHO-HCCIIEA0BATENbCKOM,
TBOPYECKON JIEATEIbHOCTH.

Ha wuzyuenne ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 xmacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipeqmaraemerii B mporpamMme 1o (U3MKE IepedYeHb Ja0OpaTOPHBIX U

NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YYMTENb JelaeT BHIOOD

HPOBEICHHUS JTAOOPATOPHBIX pabOT M OMNBITOB € YYETOM HWHAWBUAYATBHBIX
0COOEHHOCTEH 00YyUaIOIUXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupoxe. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
Mupa. Ponp dSKkcriepuMeHTa W TEOpUM B IPOLIECCE MO3HAHUSA IPUPOJBI.
DKCHepUMEHT B (PU3HUKe.

MopaenupoBanue (U3MUECKUX SIBIEHUH M mpoleccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbI U TeOpHUH. ['paHUIIBI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u mMecTto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOJIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aABuMxkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKEHUSI.
Cucrema otcuéra. Tpaekropus.

[lepemenienne, ckOpocTh (CpeaHsii CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOPEHUE MaTepUaTbHON TOYKH, UX MPOEKIHH HAa OCH CHUCTEMBbI KOOpPIHMHAT.
Ciio)keHue nepeMenieHU U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U [EpEeMEIICHUs
MaTepuaIbHON TOUYKU OT BPEMEHHU.

CBoOoaHoe mazieHre. Y CKOpeHre CBOOOTHOTO T ICHHUS.

KpuBonuueitnoe  gBwxeHue. J[BUKEeHME  MaTepualbHOM  TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, IMHEUHAS
ckopocTtsb. [lepron u yacrota oOpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH>KEHUE CHAPSJI0OB, LICMIHBIE U PEMEHHBIC IEPEAAYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoOpazoBaHue NBUKEHUM C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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



HaGmionenune paBuxeHusi Tena, OPOIIEHHOTO IMOJ YIioM K TOPU3OHTY H
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHUS.

Hanpagnenne ckopocTy Ipu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHnrne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanne COOTHOMIEHHUS MEXAY NYTSIMH, MPONICHHBIMM TEIOM 3a
MOCJIEIOBATEIILHBIE pPaBHbIE MPOMEXKYTKH BpPEMEHH MpPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU3OHTAIIBHO.

Tema 2. /lunamuka

[Ipuaiunn  otHocurenbHOCTM  ['anmmnes.  IlepBeii  3akoH  HproroHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHON TOuku. TpeTuii 3akoH HproTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro Ttiarorenus. Cuma Tskectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHust). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokosi. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU JIBHXKEHUU TeJa B KUIKOCTU WUJIU Ta3e.

[TocTynarensHOE M BpaniaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cCuibl OTHOCUTENBHO OcHu BpauieHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: IOAIIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TAJICHUH.

CpaBHEHME CHJT TPEHHUS MTOKOSI, KAUEHUS U CKOJIbKCHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.



Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomwi

N3yuenne nBuxkeHus OpycKa 1Mo HaKJIOHHOM MIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIMX B MPYXUHE U
pe3UHOBOM 00pasiie, OT ux AedopMaliui.

HccnenoBanue yciioBUli pPaBHOBECHS TBEPAOTO TENA, HMEIOMIETO OCh
BpalleHUs.

Tema 3. 3aKoHbl cOXpaHeHUA 6 MEXAHUKE

NMnynbe MarepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U M3MEHEHHME HMIyJibca Tella. 3aKOH COXPaHEHMs] MMITYJIbCA.
PeakTuBHOE NBMXEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuaibHOM TOYKH. TeopemMa 00 HW3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenumanbpHas DHEPTHS. [ToTennuanbHast SHEPrus yIpyro
nedopMUpoBaHHONW  TpYyKuHBL.  [loTeHIManpHass dSHeprusi Tena  BOJIU3HU
NOBEPXHOCTH 3E€MJIU.

[loTenuuanbHple W HEMOTEHIMANbHBIE  CUJbl.  CBA3p  pabOTHI
HEIMOTEHIUAJIbHBIX CWJI C HM3MEHEHHUEM MEXaHUYECKOW SHEpPrUU CHUCTEMBI TEIN.
3aKOH COXpaHEHHS] MEXaHUYECKOU SHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHu4eckre yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: BOAOMET, KOMED,
IPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo1 MOTEHIIMAIBHOW SHEPTUN B KUHETHYECKYIO U 0OPaTHO.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3yyenue abCOMIOTHO HEYNMPYroro yaapa ¢ MOMOIIBI0 JBYX OIMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHUu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pazagea 3. MousiekyasipHasi pu3suka ¥ TepMOAMHAMMKA
Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHbIE TIOJIOKEHUS MOJEKYISIPHO-KMHETUYECKON TEOPUHU U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmxeHue. uddys3us. Xapakrep ABUKEHUS W
B3aUMOJICMCTBUSI YaCTHUI[ BeniecTBa. MOJEIN CTPOCHMUSI Tra30B, >XUIKOCTEH U



TBEPABIX TEN U O0BSICHEHUE CBOWCTB BEUIECTBA Ha OCHOBE ATUX Mojenel. Macca u
pa3mepsl Mosiekyl. KonmnuectBo Beniectna. [loctosHnass ABorajpo.

TemmoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana remmneparyp
Lenbcns.

Mopens  uneanpHoro ra3za. (OCHOBHOE  ypaBHEHUE  MOJEKYJISAPHO-
KMHETUYECKOW TEeOpHM HACalbHOro raza. AOCONIOTHas TeMmIepaTrypa Kak Mepa
CpellHEe KWHETHYECKON HHEpruM TEeIUIOBOTO JBWKEHUs dactull rasza. lllkama
temrniepatyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHue MeHneneeBa—Kianeipona.
3akon JlanbroHa. M3ompolieccsl B MA€abHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BenlecTBa. ['paduueckoe mnpencTraBIeHUE H30IMPOIIECCOB: H30TEpMa, H30X0pa,
uzobapa.

TexHuuyeckre ycTpoiiCTBA M NPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JMCKPETHOE CTPOEHUE BelecTBa, (ororpaduu
MOJIEKYJI OPraHMYECKUX COCAMHEHUM.

OmnbiTel 10 TUDPY3UHN )KUIKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO ABUKECHHUS.

Mopaens onbita HTepHa.

OnbITHL, JIOKa3bIBAIOIIINE CYILIECTBOBAaHHE MEKMOJIEKYIISIPHOTO
B3aUMOJECHCTBHS.

Mogens, HILTIOCTpUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHMS UICAJIBHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCHMOCTH MEXKy IApaMEeTPaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoOuUHAMUKU

TepMoauHamuueckas cucteMa. BHYTpEHHssI 3HEPrusi TEPMOJUHAMUYECKOU
CUCTEMBI U cIOcO0bI €€ n3mMeHeHus. KonnuecTBo TemnoTsl U padota. BHyTpeHHss
JHEprus  OAHOATOMHOIO  MJACAJIBHOrO  rasza.  Buael  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKILIHS, U3IyUYEHUE. Y IeJIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonndecTBo TEMIOTHI IpH TEIIoNepesaye.

[lonsitue 00 anuabaTtHOM mpouecce. llepBblil 3aKOH TEpPMOAMHAMUKH.
[IpumMeHeHue mepBoro 3akoHa TEPMOAMHAMUKHM K H3ompoueccaM. ['paduueckas
UHTEpIpeTanus padoThl rasa.



Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh IpoLieccoB B MPUPO/IE.

TemmoBble  mammHbl.  [IpyuHUOMOBI  OEUCTBUA — TEIUIOBBIX  MAILIMH.
[IpeoOpazoBanusi ’HepruM B TEIJIOBbIX MaimuHaX. KoadduimeHt mnone3Horo
nevctBus TerioBod MammHbl. [lukn KapHo u ero kxosd@uimeHT Mmojae3Horo
JEUCTBUS. DKOJOTUYECKHUE MPOOIEMBbI TETNTIOIHEPTETUKH.

TexHuueckue yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHUE: JIBUTaTelb
BHYTPEHHETO CrOpaHus, ObITOBOM XOJIOIUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW JHEPruM Tejia IMPU COBEPIICHHH PAOOTHI: BBUICT
npoOKu u3 OYTBUIKK TOJ] JEHUCTBHMEM CXATOTO BO3/]yXa, HarpeBaHue 3dupa B
JATyHHOU TpyOKe myTéM TpeHus (BUICOAEMOHCTpAITu).

N3meneHne BHyTpeHHEN SHEPTHH (TEeMIIEpaTyphl) Tejla MpH TEIIonepeiaye.

OnbiT 1Mo ananabaTHOMY pACHIMPEHHIO BO3JyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOWHBI, IBUTATENIsI BHYTPEHHETO CrOpPaHusl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenue yaenbHON TeIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn geuyecmea. Pazosvie nepexoovt

[Tapoobpa3zoBanue u koHaeHcauusa. Vcnapenue u kuneHue. AOCONIOTHAS |
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbI map. YxaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Teépnoe teno. Kpucrammmieckre u amopdHbie Tesia. AHU30TPOIHUS CBOMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3anus. Y nenpHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: TUTPOMETP U
[ICUXPOMETP, KATIOPUMETP, TEXHOJIOTUH IOJYYEHUsSI COBPEMEHHBIX MATEpPUAJIOB, B
TOM YHCJIE HAHOMAaTEPHUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunienune npy noHM>KEHHOM J1aBJICHUMU.

Croco0bl u3MepeHus BIaXXHOCTH.

HaGnronenre HarpeBaHus U MJIaBICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.



Paznen 4. JaekTrpoguHaMuKa

Tema 1. dnekmpocmamuxa

OnekTpu3anns Ten. OJEKTPUYECKHH 3apsan. J(Ba Buaa JIIEKTPUYECKHUX
3apsaaoB. [IpOoBOAHUKM, IUAIEKTPUKU W MOJYNPOBOJHHMKH. 3aKOH COXPAaHEHUSA
ANEKTPUYECKOTO 3apsaa.

B3anmopeiictBue 3apsanoB. 3akoH KynoHa. TodeuHbli JIEKTPUUYECKHI 3apsi.
Onektpuueckoe rmone. Hampsok€HHOCTh — dnekTpuyeckoro moss.  [IpuHnmn
CYIIEPHO3UIMU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANps)KEHHOCTH JJIEKTPUUECKOTO
HOJISL.

PaGora cun  anexrpocratnyeckoro  mois.  [lorenuman.  PasHocThb
noTteHuuanoB. [IpOBOJIHMKM W JHUDJIEKTPUKKM B IJIEKTPOCTATUYECKOM  IOJIE.
JvanekTpuyeckas MpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DIEKTpOEMKOCTh MJIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHJIEHCATopa.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: DIIJIEKTPOCKOII,
ANEKTPOMETpP, DJIEKTPOCTATUUECKass 3alluTa, 3a3eMJIEHHE DIIEKTPOINpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA MPUHTED.

Jlemoncmpayuu

YCTpOMCTBO ¥ MPUHLIMIT IEUCTBUS DJIEKTPOMETPA.

B3anmogelicTBue Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apsIKEHHBIX TElL.

[IpoBOAHUKH B DIEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaThyecKas 3anuTa.

JIMPNEKTPUKH B AIIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaTopa OT IUIOLIaaH
IUIACTUH, PACCTOSIHUS MEXK1Y HUMHU U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannstii Inekmpudeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHUA BJIEKTPUUECKOTO TOKA.
Ucrounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsixenne. 3akon OMa 7151 ydacTKa LEIH.

DNEKTPUUECKOE COMPOTUBJIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaILICIIBHOE, CMEIIAHHOE COCIMHEHNE TPOBOJHUKOB.

PaGora osnexktpuueckoro Toka. 3akoH Jlxoyms—Jlenuna. MomiHoOCTb
AJIEKTPUYECKOTO TOKA.



DIIEKTPOABWIKYIASI CHAJIa U BHYTPEHHEE CONPOTHUBJICHHE WCTOYHHUKA TOKA.
3akon Oma 11715 TOJIHOM (3aMKHYTOM) anekTpuueckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTpOHHAsI ~ MPOBOJMMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIICHUSI METAJJIOB OT TeMIIEpaTypbl. CBEPXIIPOBOJIUMOCTb.

DIIEKTPUUYECKUN TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[TonynpoBOJHUKHY. CobOcTBeHHas " MpUMECHasI MPOBOJUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B  pacTBOpax M  paciuiaBax  dAJICKTPOJIMTOB.
DIIEKTPONIUTHYECKAS AUCCOLUAIUA. DIEKTPOIIU3.

DJIeKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIH M HECAMOCTOSATEIbHBIN
pazpsan. Monuus. [Lnazma.

TexHuueckue YCTpOWCTBA UM NPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIBTMETP, PpEOCTaT, HUCTOYHUKUA TOKa, DJJEKTpOHArpeBaTeIbHbIE MPHUOOPHI,
AIEKTPOOCBETUTEIBHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHHMS], BAKYYMHBIN JTHOI,
TEPMUCTOPHI U POTOPEIUCTOPHI, OJTYITPOBOAHUKOBBIN TUO]I, TaJIbBAaHUKA.

Llemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUs.

3aBUCUMOCTh COINPOTUBIIECHUS LWIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IUIOILAIM MTONIEPEYHOr0 CEYEHUS U MaTepHana.

CmemaHHOE COeIMHEHUE TPOBOHUKOB.

[IpsmMoe wu3MepeHue SIEKTpOoABWKyHIEH cuibl. KoOpoTkoe 3aMbIKaHuE
rajbBaHUYECKOTO JIIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBol pa3psaa 1 MpoBOAUMOCTh BO3/1yXa.

OHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3Mepenune 37eKTpOABMKYIIEN CHIIBI UCTOYHHUKA TOKA M €r0 BHYTPEHHETO
COIIPOTUBJICHUSL.

Hab6monenue snekTposusa.

MexknpeaMeTHbIe CBA3H

Nsydenue kypca ¢uzuku 0a3zoBoro ypoBHs B 10 kimacce OoCyIIECTBIISIETCS C
YYETOM COAEPKATEIBbHBIX MEXIPEIMETHBIX CBS3€M C KypcaMM MAaTEMATHKH,
Omonoruu, XUMuH, reorpaduu U TEXHOIOTHH.

Mescnpeomemnvie nousamusi, CBS3aHHbIE C W3YYEHHEM METOJIOB HAYYHOTO
MO3HAHUS: SIBJICHUE, HAy4HbId (hakT, rumnoresa, (uanyeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOIEHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIIb, U3MEPEHHUE.



Mamemamuxka: pelmieHUe CUCTEMbl ypaBHEHUM, JUHEHHas (QyHKUIHS,
napabona, runepOosa, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKHE (DYHKIIMU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUUECKOE TOXKAECTBO,
BEKTOPBI U X IMIPOECKLUNH HA OCH KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonoeus: Mmexannueckoe NBM)XEHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEIUIOOOMEH UBBIX OPraHU3MOB (BHJIbI TEIUIONEpEauH, TEIIOBOE PaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B )KUBOM IIPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIAPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEN, KUIKOCTEH M
ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs HUCCOLMALIMS,
rajbBaHUKa.

l'eoepaghus: BNaXXHOCTb BO3/lyXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE IBW)KEHHI C HCIIOJIB30BAHUEM MEXAHH3MOB,
y4€T TpPEHHs] B TEXHUKE, MOJIIMIIHUKN, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET W JpYyrue), ABUTATENb BHYTPEHHETO
cropanusi, maposasi TypOuHa, OBITOBOM XOJOJIUIBHUK, KOHIUIIUOHEDP, TEXHOIOTUH
NOJIyYEHUSI COBPEMEHHBIX MAaTEpUajoB, B TOM YHUCJIE HAHOMATEpPUAIOB, H
HAHOTEXHOJIOTHH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIpPHOOpPOB,
KCEPOKC, CTPYUHBIN IIPUHTED, 3JIEKTPOHATPEBATEIIbHBIC npuOopHl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KIJACC

Paznen 4. JiaekTpoguHaMHuKa

Tema 3. Macnummnoe none. I1eKMpPOMACHUMHAA UHOYKYUA

[locTtosiHHblE ~ MarHWThl.  B3amMonencTBHE  TOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mosie. BekTop MarHMTHOM WHAYKOMH. [lpuHOMN Cynepno3uuuun
MarHuTHBIX noJyied. JInHMM MarHuTHOM WHAYKIMU. KapThHa JWHWUNA MarHUTHOMN
WHAYKIMH MOJISI IOCTOSTHHBIX MarHUTOB.

MarauTtHoe T107€ TPOBOAHHMKA ¢ TOKOM. KapTuHa IHMHUNM HHIYKOUH
MarHuTHOTO TOJS JJIMHHOTO MNPSIMOTO IIPOBOJHHUKA W 3aMKHYTOI'O KOJIBIIEBOT'O
MPOBOJIHUKA, KaTYIIKK ¢ TokOoM. OnbIT IpcTena. BzaumoaeicTBue npoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HampaBJICHHUE.

Cuna Jlopennia, e€ MOyJib U HampaBiieHHE. [[BHKeHHUE 3apsyKeHHOM YaCTUIIBI
B OJTHOPOJTHOM MarHUTHOM I1ojie. PaGoTa cunsl JlopeHma.



SIBiieHne  BJIEKTPOMAarHUTHOM UHAYKUMU. IIoTOK BekTOpa MarHUTHOU
WHAYKUUAHA. OJIEKTPOABMXKYIIAS CHJIA HWHAYKIUHA. 3aKOH JJIEKTPOMArHUTHOU
nHaykuuu dapanes.

BuxpeBoe nsnexkrpuueckoe mosie. IIEKTPOABUKYIIAs CHIA HUHAYKIUH B
MIPOBOJHUKE, IBUAKYIIEMCS MTOCTYNATEIHLHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

ITpasuno Jlenua.

NHnykTUBHOCTh.  SIBJIEHHME CaMOMHAYKUMU. OICKTPOABWXKYILIAsS CHJIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpPOMCTBA W TMPAKTUYECKOE TMPUMEHEHUE: TOCTOSIHHbBIC
MAarHMThl, JJIEKTPOMATHUTHI, DJIEKTPOJABUTATENIb, YCKOPUTEIU SJIEMEHTAPHBIX
YaCTHUIl, THIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOI'O MTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKIIUA MarHUTHOTO TIOJISI.

B3aumopericteue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JHenictBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHnE AIEKTPOMArHuTHOW UHAYKIIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTb 3JIEKTPOABIKYIIEH CUJIbI UHAYKIUUA OT CKOPOCTH H3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBieHHe CaMOMHIYKIIHH.

Vuenuueckuii sxkcnepumenm, 1abopamoprsie pabomol

N3ydyeHrne MarHuTHOrO OISl KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa HA PaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOM UHTYKIIHAH.

Paznen 5. KosneOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmHble Koj1e0aHus

Konebarensnass  cuctema.  CBOOOIHBIE  MEXaHWYECKHE  KOeOaHMS.
INapmonmnyeckue konebanus. [lepuon, wacrtora, amrummtynaa u (aza KoieOaHUH.
[IpyxvHHBINM MasATHUK. MareMaTH4eCKU MasTHUK. YPAaBHEHHWE TapMOHHUYECKHX
konebanuid. [IpeBpailieHrie HEPruu MNPy rapMOHUYECKUX KOJICOAHUSIX.

Konebarenpubiit koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHUS B
UJeaJbHOM KOJIe0ATETbHOM KOHTYpe. AHAQJIOTUS MEXAY MEXaHHUYECKUMH U



ANEKTPOMarHUTHeIMH KojeOanusimu. @Dopmyna Tomcona. 3akoH COXpaHEHHS
SHEPrUu B UJEATBHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienue o 3aryxarouux KoyieOaHUsX. BbIHYX/I€HHbIE MEXaHUYECKHUE
KoseOanus. Pezonanc. BeiHyXA€HHbIE 37I€KTPOMATrHUTHBIE KOJIEOAHUS.

Ilepemennblii  TOK. CHHYCOMIANBHBIA TNEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOr0 TOKa. AMIUIMTYAHOE W JIEWCTBYIOIEE 3HAYEHUE CHUJIBI TOKa H
HaIpPsHKSHUS.

Tpancdopmatop. [IpousBoacTBo, nepenadya U NOTPEOICHUE ANEKTPUUECKOU
SHEPruu. DKOJOTUYECKUE PUCKU MPHU MPOU3BOJACTBE 3JeKTpodHepruu. Kynbrypa
UCIOJIb30BaHUS DJIEKTPOIHEPTUU B MMOBCEIHEBHOM KU3HU.

TexHuuyeckue yCTpoWcTBa M MNPAKTHUYECKOE NPUMEHEHHE: 3JIEKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, JJMHUH JIEKTporepeay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoyeOaTeabHOM CUCTeMBbl (MPY>KUHHBIA WM
MaTEMaTUYECKUN MASTHUK).

HaGmonenue 3aTyxaronmx KojneoaHui.

HccnenoBannie CBOWCTB BBIHYXICHHBIX KOJIEOAHUH.

HaGmonenue pe3oHaHca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPsDKEHHS] OT BPEMEHH) IS
AIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu mocnenoBaTENbHOM COEIMHEHUM PE3UCTOpa, KaTYIIKU
MHIYKTUBHOCTH U KOHJEHCATOPA.

Mogenb JIMHUY 3JIEKTPONEPEIaUn.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HccnenoBanne 3aBUCUMOCTU MEPUOIAa MalbIX KoleOaHM Tpy3a Ha HUTH OT
JUIMHBI HUTH U MaccChl Ipy3a.

HccnenoBaHue IEPEMEHHOTO TOKAa B LENM W3 IOCJIEN0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMAZHUMHbIE 60JIHbL

MexaHndeckue BOJIHBI, yciioBud pacnpoctpaneHus. Ilepumon. Ckopocts
pacnpocTpaHeHHsT W JJIMHa BOJIHBL. [lomepeuHble M NOPOJOJIBHBIE BOJIHBIL.
WNuTtepdepenmms n nudpakius MEXaHUIeCKUX BOJTH.

3Byk. CxopocTb 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJHBL. Y CIOBUS U3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B, V B anektpomarnutHoi BonHe. CBOKCTBa
AJNIEKTPOMArHUTHBIX BOJIH: OTPA)XEHHUE, MPEIOMIICHUE, MOJIspU3auus, AuQpaKuus,
uHTeppeperurs. CKopocTh 3J€KTPOMArHUTHBIX BOJIH.



[[Ixkana »nEeKTPOMAarHUTHBIX BOJH. [[puMeHEHHE 3IEKTPOMAarHuTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3U U TeleBUACHU. Panuonokanys.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbI.

TexHnueckue yCTpOHUCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBas IMAarHOCTUKAa B TEXHUKE W MEAUIMHE, pajaap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

O6pazoBaHue U pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Kone6mtomeecst Tej10 Kak UICTOYHUK 3BYKA.

HaGmonenue orpakeHus v MpesIoMIICHUSI MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeniuu u 1upakiiu MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmtonenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYIOW U
4aCTOTOU KOJICOaHMI.

UccnenoBanue CBOWMCTB  DJIEKTPOMArHUTHBIX  BOJIH: OTpakeHHUE,
peJIoMJICHHE, MoJisIpu3alus, Tudpaxius, nHTepdepeHIus.

Tema 3. Onmuxa

['eomerpuueckass onrtuka. lIpsaMonuHENHOE pacrpoCTpaHEHUE CBETa B
ogHOpoaHoOu cpexe. JIyu cBera. ToueuHbI HCTOYHHK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI oTpaxeHHUsi cBeTa. [locTpoeHue nzoOpakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenpHbld yrojl MOJHOTO
BHYTPEHHETO OTPAKECHUS.

Hucnepcust cBeta. ClnoxHBIN cocTaB Oenoro ceera. L[Ber.

ColOuparomue # pacceWBaromye JuH3bBL. ToHKas JuH3a. DokycHoe
paccTossHHE M ONTHYecKas cuia TOHKOW JuH3bl. [locTpoeHume wm3o0pakeHuil B
coOuparonmx U paccemBaronux jauH3zax. Gopmyna TOHKOW JHH3BL. YBETUYCHHE,
TaBaeMoOe€ JIMH30MH.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOM ONITUKH.

BonnoBast ontuka. WuTepdepenunst cBera. KorepeHTHblE HUCTOYHUKH.
VYcnoBuss HaOMOIEHUST MAKCUMyMOB U MHHUMYMOB B HHTEp(EpEHIIMOHHOMN
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hubpakuus cseta. JudpaximonHas peméTka. YCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAaKCUMyMOB TIIpM MaJA€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(HPaKIMOHHYIO PEUIETKY.

[Tonsipuzaums ceera.



TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: OYKH, JIyIa,
¢oToanmapar, NPOEKUMOHHBIM amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAas
onTHKa, TudpakmoHHas peméTka, oJIpousl.

Jlemoncmpayuu

[IpsMONMHEWHOE pPACIpPOCTPAHEHUE, OTPAKEHHE M MPEIOMIICHHE CBETA.
OnTuueckue npuOopsbI.

[lonHOe BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mopenn MUKpOCKOIIa, TeJIECKONa.

HaGmonenune natepdepeHum crera.

HaGmonenue nudpakuuu ceera.

HaGmonenue nucnepcuu cBera.

[TonyuyeHue cekTpa ¢ MOMOUIBIO PU3MBI.

[Tony4yenue crekTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKH.

HabGmonenue nonsipu3anuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

N3mepenue nokazaress NpeJoMIeHUs CTEKIA.

HccnenoBanuie cBOWCTB M300paxKeHUI B JIMH3AX.

HaGmronenue nucrepcuu cBera.

Paznen 6. OcHOBBI crIeNMAJIBHON TEOPUU OTHOCUTEIbHOCTH

['paHuiel  TPUMEHMMOCTH  KJIACCMYECKOW  MEXaHUKH. [TocTynatbl
CIIENIUAJIbHOW TEOPUH OTHOCHUTEIBHOCTH: WHBAPHAHTHOCTH MOJYJIS CKOPOCTH
CBETa B BaKyyMe, IMPUHIIMI OTHOCUTEIIBHOCTH DUHIITCHHA.

OTHOCUTENTFHOCTh OJTHOBPEMEHHOCTH. 3aME/JICHHE BPEMEHU M COKpAIeHUE
JUTAHEL

DHEPrus 1 UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs3b MacChI C PHEPTUEH U UMIYJIbCOM PEJISITUBUCTCKON YacCTHUIIbI. DHEPIus
MOKOSI.

Pazgea 7. KanToBas pusuka

Tema 1. Dnemenmot K6AHM OGO ONMUKU

®otonsl. ®opmyna [Tnanka cBsizu sHEprUN (HOTOHA C €TO YACTOTOW. DHEPTHS
U UMITYJIbC (DOTOHA.

Otkpeite u uccienoBanue porodddexra. Onbiter A. I'. CToneToBa. 3aK0oHBI
dotorddexra. YpaBuenue DitHmrerina amsa dotodrddexra. «KpacHas rpaHUIa»
dboTorddekra.

Hasnenue ceeta. Onwitel 1. H. JleGenera.



XHUMUYECKOE NEUCTBUE CBETA.
TexHuueckue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: (HOTOIIEMEHT,
dboToaTuuk, coiHeuHas 6aTapesi, CBETOAUO/I.
Jlemoncmpayuu
®dotor(pdeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.
Hccnenosanue 3akoHOB BHeHIHEro (GoTo3ddekra.
Cseronuon.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHHIO o -4acTHI.
[Inanetapnas Mogens aroma. lIloctynatel bopa. M3nydenue u morjioiieHue
(GOTOHOB TpHU TMEpeXxoje aToMa C OJIHOTO YPOBHS SHEPruu Ha Jpyrou. Busl
cnekTpoB. CIIEKTp YPOBHEN SHEPIUHU aTOMa BOJOPO/A.
BonnoBbie cBoiicTBa yactull. BonHel ne bpowsist. KopnyckyisipHO-BOIHOBOM
TyaJli3M.
CrnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.
TexHuueckue YCTpOWCTBA M NPAKTHYECKOE NPUMEHEHHUE: CHEKTPaTbHbIN
aHanu3 (CTIEeKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMIBIOTED.
Jlemoncmpayuu
Mogens onsita Pezepdopaa.
Ornpenenenue JIMHBI BOJIHBI J1a3epa.
HaGmronenne nuHedyaThIX CIEKTPOB U3TyUYEHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi
Ha6monenne nmuHeM4aToro cekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JTOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHWio  cocTaBa
paanoakTuBHOTO u3NmydeHus. CBoiictBa anbda-, Oera-, ramma-u3IydeHUs.
BimsiHue painoakTUBHOCTH Ha KUBBIE OPraHU3MBI.
OtkpeiTHE TIpoTOHAa M HeWTpoHa. Hykmonnas mopens sapa ['eitzenOepra—
NBanenko. 3apsg sapa. MaccoBoe unciio sjpa. M30Tomnsl.
Anbda-pacnan. DIEKTPOHHBIA M TO3UTPOHHBIM Oerta-pacman. [amma-
U3JlydyeHue. 3aKOH paJuoakTUBHOIO pacra/ia.
DHeprus CBsI3U HYKJIOHOB B sifipe. S nepHblie cuibl. [edext maccsl saapa.
SAnepHble peakuuu. Jlenenue u CUHTE3 sIEp.
Anepubiii peaktop. TepmosiaepHblii cuHTe3. [IpoOieMbl M TEPCHEKTHUBBI
SAIEPHON IHEPIETUKU. DKOJTOTUUECKHUE ACTIEKTHI SIIEPHON IHEPTETUKHU.



DneMeHTapHbIe YacTULbl. OTKpPBITHE ITO3UTPOHA.

MeTtonbl HAaOJIIOIEHHS U PETUCTPALIUU AI€MEHTAPHBIX YaCTHUL.

@dyHaaMeHTaabHble B3auMoAecTBUsA. EAMHCTBO (pr3mueckoil KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBa U IMPAKTUYECKOE NPUMEHEHUE: T03UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CUY€TunK MOHU3HUPYIOINUX YaCTHLI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTorpadusim).

Pasznen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3IUKH

DTtanbl pa3BUTHUS aCTpoHOMUU. [IpuKiianHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sipKue 3BE3NBI, IUIAHETHI, UX BHJIUMOE
JBHDKEHUE.

CosniHeuHasi cucTeMa.

Connue. ConHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIA M 3BE3.
3BE3M1bI, UX OCHOBHBIE XapaKTEPUCTUKH. [[narpamMma «CHEKTpajbHBIA KIacCc —
CBETUMOCTB». 3BE31bl TJIABHOM MOCIEAOBATEIBHOCTU. 3aBHCUMOCTh «Macca —
CBETUMOCTB» I 3BE3] TJIABHOW MOCJIEI0BATEILHOCTH. BHYTpeHHee cTpoeHue
3BE311. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUHN U 3Botounn ConHua u
3BE3/. DTambl )KU3HU 3BE3I.

Muineunbiii I[lyts — Hama I'amaktuka. [lonmoxkenue u aBwkenue CoJiHIIA B
lNamaktuke. Tunbl ramaktuk. Paguoranmaktuku U kBazapbl. YEpHBIE OBIPBI B AIpax
rajgaKTUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ia. Paz0eranue ramakTuk.
Teopus boisbmoro B3peiBa. PenukToBoe n3nydeHue.

Macmrabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Vuenuueckue nabarooenus

HaGmronennst HeBOOPYKEHHBIM TJ1a30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUIOKESHUH JJIS ONIPEICIICHUS TTOJI0OXKEHUSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be311si CEeBEpHOTO MOIYyIIAPUS U SIPKUE 3BE3/IBI.

Hab6mronenns B Teneckomn Jlynsl, mianet, Mueanoro [TyTu.

0O06o01maomee MOBTOPEHUE

Ponb (¢u3uku ©U acTpOHOMHUM B DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAIBbHOM U ATUYECKOU chepax NesITENbHOCTH YeI0BEKa, pOJib U MECTO (PU3UKU
1 ACTPOHOMHUHU B COBPEMEHHOU Hay4yHOU KapTHUHE MHpPA, poib (PU3NUECKOI Teopuu



B (OpPMHUpPOBAaHMU NPEACTABICHUA O (PU3MYECKON KapTHHE MHpa, MECTO
(u3nueckoil KapTUHBI MHpa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTAaBIECHUMN O IIPUPOJIE.

Me:xknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsA B 11 Kilacce ocyuiecTBisieTCs ¢
y4E€TOM COJEPKATEIBbHBIX MEKIPEIMETHBIX CBSI3€M C KypcaMu MaTEMAaTHKW,
OMOJOruU, XUMHUH, Teorpaduu U TEXHOIOTUU.

Meosicnpeomemnvle nonsamus, CBSI3aHHBIE C M3yYEHUEM METOJIOB HAyYHOI'O
NO3HAHUS: SIBJICHUE, HAay4dHbId (akT, rumnoresza, (u3MUecKas BEIUYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pEMIEHUE CUCTEMBl YPAaBHEHHUH, TPUTOHOMETPUUYECKUE
(YHKIUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl M MX NPOECKUMHU HAa OCH KOOPIHMHAT, CI0KEHUE BEKTOPOB,
NPOU3BOJIHBIE 3JEMEHTApHbIX (YHKIMM, TpHU3HAKA MOJ00MSI TPEYroJbHUKOB,
oTpeJiesieHHe IUIOIIAIU MIIOCKUX pUryp u oobéma ted.

buonozus: »nekTpuyeckue SBICHUS B JKUBOM MpHUpOAE, KojeOaTellbHbIe
JIBUKEHUS B KUBOW MPUPOJIE, ONTUUYECKUE SIBJICHUS B KUBOW NPUPOE, JCHCTBHE
paavaly Ha )KUBbIE OPraHU3MBI.

Xumus: CTpPOEHHE aTOMOB U MOJIEKYJI, KpPUCTAJUIMUECKasi CTPYKTypa TBEPABIX
TEJI, MEXaHM3Mbl OO0pa30BaHUS KPUCTAUNIMYECKONW pPEIIETKH, CIEKTPaJIbHBIHI
aHaIN3.

l'eoepagus: MarHuTHbIE TONIOCAa 3€MJIM, 3aJeKd MAarHuUTHBIX Py,
(poTochEMKa 3eMHON OBEPXHOCTH, MPEACKA3aHUE 3eMIIETPSACEHUI.

Texnonoeua: JTUHUW DIEKTPOIIEpPENAd, TIE€HEPATOpP IEPEMEHHOrO0 TOKa,
NIEKTPOABUTATENb, WHAYKIIMOHHAs II€4Yb, pajap, pPaJuONpPUEMHHK, TEIEBU30D,
anteHHa, tenedoH, CBU-meub, NMPOCKIIMOHHBIM armapar, BOJOKOHHAs OITHKA,
coJTHeYHas 6arapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YpPOBHE CpeIHEro OoOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIC PE3yJabTAThl OCBOCHUSI yueOHOTro npeaMera «Du3nKay JTOKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACIHIMPECHHE KU3ZHECHHOTO
ONbITa M OMbITA JIETEILHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU €S TEILHOCTH, B TOM YUCJIE B YACTHU:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAKAAHCKOM MO3UIIMN 00YJAIOIIEeTOCsl KAaK aKTUBHOTO U
OTBETCTBEHHOT'O YWJICHA POCCUUCKOTO OOIIECTRA;

NPUHATHE  TPAIUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTHYECKHX U
JIEMOKPaTUUECKUX 1IEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JESITEIbHOCTh B MHTEpPEcaX TIpa)IaHCKOTO
oOI1ecTBa, y4acTBOBaTh B CaMOYITPaBJIEHUH B 00pa30BaTeIbHON OpraHu3allliy;

YMEHHE B3aUMOJICHCTBOBATH C COIMAIbHBIMUA MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIHMSIMY U Ha3HAYCHUEM;

FOTOBHOCTh K TYyMaHUTApHOM U BOJIOHTEPCKOU I€ATEIBHOCTH;

2) NaTPHOTHYECKOr0 BOCIIUTAHUS:

c(hopMHUPOBAaHHOCTH POCCUUCKOM TrPaK1aHCKOMN UJICHTUYHOCTH,
MaTPUOTU3MA;

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

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHMS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOWUMUBOTO OYIYIIIETO;

4) 3cTeTHYeCKOr0 BOCTIMTAHUSA:



ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsi 3CTETUKY HAy4YHOTO TBOPYECTBA,
MpUCyLIEro (pU3nYecKoil HayKe;

5) Tpy/10BOT0 BOCIIUTAHUSI:

UHTEpEC K paziu4yHbIM cepaM MNpOoPECCHOHATBHON AESITENIbHOCTH, B TOM
YHClIe CBSI3aHHBIM C (PM3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTH
(bY3UKHM HA TPOTSHKEHUU BCEU KU3HU;

6) IK0JI0rH4eCKOro BOCIIUTAHHUS:

c(OpPMHUPOBAHHOCTh JKOJOTUYECKOM KYJIbTYPbl, OCO3HAHHE TJI00AIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JEUCTBUM B OKPYKAIOIIEN CPEZC HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

pacHIMpeHue OIbITa JeATEeIbHOCTH HKOJIOTMYECKOW HAmpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO0 (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (HU3MUECKON HAYKH;

OCO3HAaHHWE LEHHOCTH HAy4YHOW [EeATEeIbHOCTH, T'OTOBHOCTH B IpPOLECCE
U3y4eHHs  (U3MKH  OCYHIECTBIISTH  NPOEKTHYIO U HCCIEI0BATEIbCKYIO
NEeATEIbHOCTh UHIUBUAYAJIBHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:
CaMOCTOSITEIbHO  (OPMYJIMPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LEIU JCATECIBHOCTH, 3aJ1aBaTh IApaMETPbl W KPUTEPUU HX
JIOCTHKCHUS,
BBISIBIIATH  3aKOHOMEPHOCTH M IPOTUBOPEYHST B  PacCMaTpHBAEMBIX
(U3UYICCKUX SBIICHUAX;
pa3pabaTeIBaTh IIAH PEMICHHS MPOOJIEMBI ¢ YYETOM aHAIM3a HMEIOIIHXCS
MaTEepUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JCITEIbHOCTh, OLICHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJIWHUPOBATh W  BBIMIOJHATH pabOTy B  YCIOBHSIX  pPEalbHOTIO,
BUPTYQJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,



pPa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHU KU3HEHHBIX MPOOJIEM.
Bba3oBble ncciaenoBaTe/ibCKue 1eiiCTBUS:

BJIAJIETh HAYYHOW TEPMUHOJOTHEH, KIIOUEBHIMU MOHITHSMH U METOAaMU
(u3nUecKol HayKu;

BJIAJIETh HABBIKAMHU YYEOHO-HUCCIIEIOBATEILCKON U MPOCKTHOM JEATEIbHOCTU
B 00slacTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pelieHus 3ajad (U3UUYECKOro COACPKAHUS, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB TTO3HAHUS;

BIAJETh BUJAMH JICSITCIBHOCTH IO TIOJIYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaluyi, NpeoOpa3oBaHUI0 U TPUMEHEHHIO B Pa3IMYHBIX y4eOHBIX
CUTYaIUsX, B TOM YHUCJI€ TIPU CO3aHUU YUCOHBIX TPOCKTOB B 00J1aCTU (PUBUKY;

BBISIBIIATh TMPUYUHHO-CJICJACTBEHHBIE CBSI3M W  aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelieHus, HAaXOJUTh apryMEHTHI I J0Ka3aTeIbCTBa
CBOUX YTBEPXKJICHUH, 3a/1aBaTh MapaMeTPhl U KPUTEPHUH PCIICHHUS;

aHAJM3MPOBATh TIOJYUYCHHBIE B XOJE€ peUIeHUs 3aJadd  Pe3yJIbTaThl,
KPUTHUUYECKHU OIICHUBAThH MX JOCTOBEPHOCTH, MMPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh H (OpMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
JESITEHbHOCTH, B TOM YHUCJIE MPU U3YUYEHUU DUBUKY;

J1aBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh TMEPEHOCUTh 3HaHUS 1O (U3MKE B TPAKTHUYECKYIO 00J]acTh
KU3ZHEEATETHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTEH;

BBIIBUTATh HOBBIE UJICH, MPEIaraTh OpUrHHAIBHBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33J1a4H, JOIMYCKAIOIKE aJbTePHATUBHBIC PEIICHUSI.

PabGora ¢ undgopmanmeii:

BJIQ/ICTh HaBBIKAMH TMOJy4YeHUs WH(popmaruu (U3HUecKoro CoAep>KaHus U3
HMCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSATENIBHO OCYIIECTBISATh IOWCK, AaHAJIN3,
CUCTEMATH3allMI0 W HMHTEPIPETAIui0 MHGOPMAIMKU PAa3INYHBIX BUIOB U (HOpM
MpEeACTaBICHNUS;

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCTIONIb30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUW B PEIICHWN KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AI[MOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HOProHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTUEHBI, PECYypCOCOEpEeKeHHUsl, MPABOBBIX W  3THUYECKUX HOPM, HOpPM
MH(pOpMaIIMOHHOW 0€30MacHOCTH;



co37aBaTh TEKCThl (PU3NYECKOrO COJAEpkKaHUSA B Pa3IMUHbIX (QopMmMarax c
y4€TOM Ha3Ha4YeHUs MH(OpPMALUU U 1IeJIEBOW ayJUTOPUHU, BBIOUpasi ONTUMAIbHYIO
(opMy npeacTaBIEHUS U BU3YyaJTU3aLIUH.

KommyHuKkaTHBHBIE YHUBepcaibHbIe YUyeOHbIe 1eiCTBUA:

OCYIIECTBIISITh OOLIEHUE Ha YPOKax PU3MKU U BO BHEYPOUHOU JESITEIIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM  KOHQIMKTHBIX CHUTyallUd M  CMAr4arh
KOH(DJIUKTBHI;

pa3BEPHYTO W JIOTUYHO HU3JaraTh CBOIO TOYKY 3pPEHHUS C MCIOJIb30BaHHEM
A3BIKOBBIX CPEJICTB;

NOHMMATh M HCIOJb30BaTh MPEUMYILECTBA KOMAHIAHON U MHAMBHUAYaTbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX NEWCTBUU C YUYETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)I0ro YieHa KOJIJICKTHBA;

OPUHUMATh 1€MW  COBMECTHOM  JCSTENbHOCTH, OPraHU30BBIBATH U
KOOPJMHUPOBATH JEUCTBUS TO €€ JIOCTHKEHHUIO: COCTaBJSTh IUIaH JEUCTBUM,
pacnpenensiTh poyid ¢ Y4ETOM MHEHUW YYaCTHUKOB, OOCYXKIATh pe3yJbTaThl
COBMECTHOM paboTh;

OLICHHMBAaTh KayeCTBO CBOETO BKJIaJa M KaXJOr0 y4YaCTHHKAa KOMAaHIbl B
o0IIMi pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeuiaraTb HOBBIE TPOEKTHI, OLEHMBATh HAEH C MO3UIMH HOBH3HBHI,
OpPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBJISATh MO3UTHUBHOE CTPATETMUYECKOE TIOBEJCHHE B pa3IMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIEe YUueOHbIe JAeilicTBUS
Camoopranusanus:

CaMOCTOSITETILHO OCYIIECTBIISITh MO3HABATEIBHYIO NIEATEILHOCTh B 00JIacTH
GU3MKH W aCTPOHOMUH, BBISBIATH MPOOJEMBI, CTaBUTh H (HOPMYIHPOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOSATEIILHO COCTABJIATH IUIAH PEIICHUS PACUETHBIX M KauyeCTBEHHBIX
3a/1a4, TUTaH BBIMOTHEHUS MTPAKTUYECKON PaOOTHI ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEANOYTCHUN;

JIaBaTh OIICHKY HOBBIM CHUTYAIUsIM;

pacCIIMpATh paMKH Y4€OHOTO TIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JienaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBAaTH €ro, OpaTh Ha celd
OTBETCTBEHHOCTH 32 PEIICHHUC;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;



CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3PyIULHUA B 001acTH

(HU3HUKH, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BaTEIBHBINA U KYIbTYPHBIH YPOBECHB.
CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyaIMsIM, BHOCHUTh KOPPEKTHUBBI B JCATCIBHOCTD,
OIICHMBATh COOTBETCTBHE PE3YIIHTATOB IEIISIM;

BJIQJICTh ~ HAaBbIKAMU  IO3HABAaTCIBHOW  PEQUICKCHH  KaK  OCO3HAHUSA
COBEpIIAEMbIX JICUCTBUA WM MBICIUTEIBHBIX TIPOIECCOB, HMX PE3YJIbTATOB M
OCHOBAHHU;

UCIIOJIb30BaTh MPHUEMBI pedIIEKCHH JIUTI OLIEHKH CUTYaIlUd, BBIOOpA BEPHOTO
pEIICHHSI;

YMETh OIICHMBAaTh PUCKH W CBOCBPEMEHHO MPUHUMATh PEIICHUS IO HUX
CHI)KCHHIO;

NPUHUMATh MOTHBBI M apryMEHTBl JPYTUX TIPH aHajIu3e pPe3yJIbTaTOB
NESATEITBHOCTH;

NPUHUMATH ceOsl, TOHUMAasi CBOW HEJOCTATKH M JIOCTOUHCTBA;

NPUHMMAaTh MOTHBBI M apryMEHTBl JPYTMX NP aHaJM3e pPe3yIbTaToOB
NESATEITBHOCTH;

pU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIHOKH.

B npornecce nocTukeHus JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUSI MPOTPaAMMBI
no ¢u3MKe 1 YPOBHSA cpeaHero oOmiero oOpa3oBaHUsA Yy 0O0YyYarOIIHXCSI
COBEPIIEHCTBYETCS HIMOIIMOHATBHBIH UHTEIJIEKT, peAnoIararonmii
c(hOpMHPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHWE, BUJCTh HANpPaBJICHUS Pa3BUTHSI COOCTBEHHOW AMOIMOHAILHON cephl,
OBITh YBEpECHHBIM B cele;

CaMOpETyJTUPOBAaHMS, BKJIIOYAIOIIETO0 CaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TIOBEIEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIMOHATFHBIM U3MEHEHUSM H MPOSBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIONIEH CTPEMIICHHE K JOCTIKEHUIO IeNU U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JEHCTBOBaTh HMCXOMAS M3 CBOMX
BO3MOKHOCTEH;

AOMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MOHUMATh AMOIMOHATIFHOE COCTOSTHHE
JApYTHX, YYUTBIBATH €r0 TIPH OCYIIECTBICHUU OOIICHHS, CIOCOOHOCTh K
COUYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOUYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIICHUS
C IPYTUMH JTIOJIbMHU, 3a00TUTHCS, IPOSBIATh HHTEPEC U pa3pemiaTh KOHOIUKTHI.



HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBaAHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIBHOCTH JIIOIEH;

YUUTHIBATh TpaHUIbl TPUMEHEHHUS W3YYEHHBIX (QU3NYECKUX MOJENei:
MaTepHualibHas TOYKa, MHEpIMaIbHAsl CUCTEMa OTCUETa, aOCOJIIOTHO TBEPJIOE TEIIO,
UJCAIBHBIM a3, MOJEIIM CTPOCHHUS Ia30B, )KUAKOCTEW U TBEPIABIX TEJ, TOYCYHBIN
AIEKTPUUECKUH 3apsil MpU pelieHnH PU3NYECKUX 3a/1a4;

pacno3HaBaTh (pu3nyeckue ABJICHUS (IIPOLeCChl) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJIPHO-KMHETUYECKOW TEOPUM CTPOCHMS BELIECTBA U
JJIEKTPOJAUHAMUKNA:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  IPSAMOJIMHENHOE
JIBUKEHUE, CBOOOJHOE TAJ€HUE TeJ, ABUKEHHE IO OKPY>KHOCTH, HWHEPIUS,
B3auMojieiicTBUE Tell, AU(Qy3usi, OPOYHOBCKOE JIBUKEHUE, CTPOCHHUE KUIAKOCTEH
U TBEPABIX TeJl, U3MEHEHHE 00BbEMA TeJl IPU HarpeBaHUM (OXJIAXKJIECHUH), TEILIOBOE
paBHOBECHUE, HUCHAPEHUE, KOHJEHCALWs, IUIABJICHUE, KPUCTAJUIM3alus, KUIICHUE,
BJIQXKHOCTB BO3/yXa, MOBBILICHUE JABICHUS ra3a Py €ro HarpeBaHUU B 3aKPBITOM
COCyle, CBs3b MEXKAY IlapaMeTpaMHM COCTOSHHMS Tra3a B  H30Ipoleccax,
JIIEKTpU3ALUs Tell, B3aUMOJEHUCTBUE 3apsiI0B;

OINKCHIBAaTh MEXAaHUYECKOE IBM)KCHME, HCIOJb3Ys (PU3MUYECKUE BEIMYMHBI:
KOOpJAMHATA, IyTh, IIEPEMEILECHUE, CKOPOCTb, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KMHETUYECKasl YHEPIUsl, NOTCHUUAIbHA JHEPIUsl, MEXaHUYECKas
paboTa, MexXaHHYecKass MOULIHOCTb; IpPH OMNHMCAHWU TPABUIBHO TPAaKTOBATh
(U3NYEeCKUil CMBICI HCHOJB3YEMBIX BEJIMYMH, WX OOO3HAYEHHS] U EIUHMIIBI,
HaXOJIUTh (OPMYJIbI, CBA3BIBAIOLINE NAHHYIO (DU3MUECKYIO BEIMUYUHY C JIPYTUMHU
BEJINYNHAMU;

ONMCBHIBATh H3YyYECHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SBIICHUA,
UCHONB3ysl (U3NYECKHE BEIUYMHBI: JaBJICHUWE Tras3a, TemIepaTypa, CpeaHss
KUHETUYECKAsT DHEPrus XaOTHYECKOIO IABMXKEHUS MOJIEKYJ, CPEAHEKBaapaTUYHas
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS SHeprusi, pabora rasa,
KOA(QGUIIMEHT TOJE3HOTO JEHCTBUS TEIIOBOTO JIBUTATelNs; MpPU OINUCAHUU
NPaBUJIBHO TPAKTOBAaTh (PU3WYECKUH CMBICH HCHOJB3YEMbIX BEJIMYMH, HX
0003HAUYEHUsT M EOUHUIIBI, HAaXOAUTh (OPMYJbl, CBS3BIBAIOLINE JAaHHYIO
(Gu3nYeCcKy0 BEINYNHY C APYTUMHU BEINYUHAM;

ONMCHIBATh U3Y4YEHHBIE JIEKTPUYECKHUE CBOMCTBA BEIIECTBA U IJIEKTPUUECKUE
ABJICHUS (IIPOLIECCHI), UCIIONb3Ysl (PU3NYECKHE BEJIUYMHBI: NEKTPUUECKHUI 3apsi,
JIIEKTPUYECKOE I0JI€, HANPSHKEHHOCTD I0JIA, MOTEHIUAJI, Pa3HOCTh [OTCHLIMAJIOB;



IpU ONHUCAHUM TPABWIBHO TPAKTOBAaTh (PUINYECKUA CMBICT HCIHOJIb3yEMbIX
BEJMYMH, MX OOO3HAYEHUA M E€JMHHULBI; YKa3bIBaTh (POPMYIIbI, CBS3bIBAIOIIME
JaHHYI0 (U3HUYECKYIO BEJIMUMHY C IPYTUMH BEJIMUYMHAMU;

aHANM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHONB3Yys (pusmyeckue
3aKOHBI U IIPUHLUIBL: 3aKOH BceMHUpHOro Tarorenus, I, II u III 3akonsr HeroToHa,
3aKOH COXPaHEHHs MEXaHMYECKOM DSHEPruu, 3aKOH COXPAHEHUS UMIIYJbCa,
MPUHLAII CYNEPIO3ULIUN CWI, HPHUHIMI PAaBHOIPABHUS WHEPUHUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHMS BEIIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKONW SHEPIUU TEIJIOBOTO JABUKEHHS MOJIEKYI C
a0COJIOTHOM TeMIiepaTypol, NMEepPBbI 3aKOH TEPMOJMHAMMKH, 3aKOH COXPaHEHHS
AIEKTPUYECKOrO 3apsiaa, 3akoH KylloHa, mpu 3TOM pasinyaTh CIIOBECHYIO
(GOpMyIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BbIpaKEHHE M YCJIOBHS (TpaHULbL,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC€ TPUHLMUIBI JCHCTBUS MAallluH, NOpUOOPOB U
TEXHUYECKUX YCTPOMNCTB; pa3inyarh yCJIOBHUS HMX O€30MAaCHOrO MCIOJb30BAHUS B
NOBCETHEBHOM JKM3HU;

BBITMIOJHATh OJKCHEPUMEHTHI IO MCCIEJOBAHUIO (PU3MUECKUX SBJICHUN U
IIPOLIECCOB C HCIOJIb30BAHUEM IIPSMBIX U KOCBEHHBIX WM3MEPEHUN, IPU 3TOM
dopmynupoBaTh mpoOieMy/3ajady W TUIOTE3y Y4YeOHOro SKCIEpUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMAJIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT H
(bopMynHpoOBaTh BHIBOABL

OCYIIECTBIISITh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEJIUYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METOJbI OIIEHKH MOTPEINTHOCTEN N3MEPEHU;

UCCJIEIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHM  BEJIMYMHAMHU  C
UCIIOJIb30BAHUEM IMPSAMBIX U3MEPEHUW, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(GuKcupoBaTh pe3yJbTaThl MOJIYYEHHOW 3aBUCHUMOCTH (PU3WYECKUX BEJIUYHUH B
BUjie Tabnuil U rpauKoB, AeJaTh BHIBOBI IO pe3yIbTaTaM UCCIIEOBAHNUS;

co0ro1aTh npaBuia 6€30MacHOro TpyAa MpPU MPOBEACHUU HCCIEAOBAaHUMN B
paMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-HCCIENOBATENLCKON U MPOEKTHOU
JESITEeIbHOCTU C MCIOJIb30BAaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a00paTOPHOTO
000pyTI0BaHMS;

pemath pacy€THBIC 3a7a4yd C SIBHO 3aJlaHHON (DU3MYECKOW MOJENbIO,
UCTIONB3Ys (PU3MUYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4uH
BbIOMpaTh (PU3MUECKYI0O MOJENb, BBIACHATH (PU3MUECKUE BEIMUYMHBI U (HOPMYIIBI,
HEOOXoIMUMBbIE ISl €€ pElIEeHUs, MPOBOAMTH PAcU€Thl U OLIEHUBATh PEATBHOCTH
MOJIYYEHHOI'0 3HAaUeHUs (PU3HUYECKON BEJINUNHBI,



pelIaTh KAYeCTBEHHBIE 3a/1aUl: BHICTPAUBATH JJIOTUYECKU HETPOTUBOPEUUBYIO
LENOYKY pAaCCYXJCHUWA C OMOPOM Ha M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbu3ndecKue sIBICHUs;

UCIIOJI30BaTh ~ TPU  PEIICHUH  y4yeOHBIX  3ajay COBpPEMEHHBIEC
MH()OPMAIIMOHHBIE TEXHOJIOTHHU JIJIs TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUU
U TIpeACTaBlIeHUs Y4eOHON M Hay4YHO-TIOMYJSIPHOM MH(pOpPMALIUU, MMOTYYEHHOU U3
Pa3IMYHBIX UICTOUHUKOB, KPUTHUECKH aHAIM3UPOBATh MOJIy4yaeMyl0 HHGOPMAIIHIO;

PUBOAUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apYOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IMPOIIECCOB OKPYXKAIIIETO0 MHpPa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIH30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UMKE B MOBCEIHEBHON >KH3HU
U1l obecriedeHus 0€30MacHOCTH TPU OOpaIlleHUH C TPUOOpaMHU M TEXHUYECKUMU
YCTPOUCTBAMU, JIJII COXpPAHEHUS 3JI0POBbS U COOJIIOJICHUS HOPM JKOJIOTMYECKOTO
MOBEJICHUS B OKPY>KaIOIIEeH cpenie;

paboTaTh B TPYIINE C BBHIIOJHEHUEM Pa3JIMYHBIX COIHAIBHBIX POJICH,
IUIAHUPOBATh Pa0OTy TPYMIbI, PAIUOHAIBHO paCHpeesaiTh OOS3aHHOCTU H
MJIAHUPOBATH JIESTEIBHOCTh B HECTAHJIAPTHBIX CUTYallUSIX, aJICKBAaTHO OLCHUBATH
BKJIAJ] Ka)KJO0TO U3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMATPUBAEMOM MPOOIEMBI.

K konny oOyuyenuss B 11 kuacce mnpeameTHbIe pe3ysibTaThl Ha 0a30BOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEPAX POJIb U MeCTO (PU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHHBI MHUpPA, B PAa3BUTHUU COBPEMEHHON TEXHUKU H
T€XHOJIOTUM, B TMPAKTHYECKON JEATEIBHOCTH JIOAECH, LETOCTHOCTh M E€IMHCTBO
br3uYeCcKoi KapTHHBI MUPA;

YUUTHIBATh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (PU3NUYECKUX MOJENeH:
TOYEYHBIN JNEKTPUUYECKHUM 3apsiJl, Ty4d CBETA, TOUYCUHBIM UCTOYHHUK CBETA, siJICpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO Sipa MPHU perieHUuH (PU3NYECKUX
3a7a4;

pacno3HaBaTh (pu3nyecKue SABICHUS (IIPOIECCHI) U OOBACHITH MX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOW (DMBHKU: dIIEKTPUUECKAsT TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MArHUTHOE JECHUCTBUSA TOKA, B3aUMOICHCTBUE
MAarHUTOB, JJICKTPOMAarHUTHas WHAYKLHWS, JEUCTBHE MAarHUTHOIO IO Ha
MPOBOJHUK C TOKOM W JIBMOXKYUIMUCS 3apsiji, 3JIEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, MPAMOJIMHEWHOE PACIPOCTPAHEHUE CBETA, OTPAXEHUE, IPEIOMIICHHUE,
uHTeppepeHnus, audpakuus W TONApU3alUsg CBETa, JHCIEPCUsS CBETa,
dbotoanexkrpudeckuit 3bhdext (poTordhdekT), cBEeTOBOE MaBiIeHNUE, BOSHUKHOBEHHE
JIMHENYaTOro CIEKTpa aroMa BOJAOPOJA, €CTECTBEHHas W HWCKYCCTBEHHas
PaIHOAKTUBHOCTb;



OMUCHIBATh U3YYEHHBIC CBOMCTBA BeEIIECTBA (JIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKUE,  DJIEKTPUUYECKYIO  MPOBOJUMOCTH  Pa3IUYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SIBJICHUSA (TIPOILIECCHI), HCMONB3YAd (PU3NUECKUE BEIUUYUHBI:
AIEKTPUUYECKUI 3apsij, CUjla TOKa, DJEKTPUUECKOE HAMPSIKEHUE, DJIEKTPUUECKOEe
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOIBIDKYIAs CHIa, paboTa TOKa,
WHIYKIHUST MarHUTHOTO TMojs, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTh
KaTYyIIKW, SHEPrus HJIEKTPUYECKOr0 M MArHUTHOIO TOJIeH, MEepHuojJ M YacToTa
KoJiebaHuii B KoJeOaTeIbHOM KOHTYpe, 3apsii W Ccujla TOKa B IMpolecce
FapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHui, (OKYCHOE pacCTOsSHHE U
ONTHYECKAasl CHUJIa JIMH3bI, MPHU OIMUCAHUM TMPABWIHHO TPAKTOBATh (DHU3UUECCKUI
CMBICI HCIIOJB3YEMbIX BEJIWYWH, HMX OO0O3HAUCHUS W EIUHMIIBI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIIME JaHHYK (DU3WYECKYH0 BEJIWYMHY C JPYTUMU
BEIIMUMHAMH,

OTMHUCHIBATh H3YUYCHHBIC KBAHTOBBIC SIBJICHUS W TIPOLECCHI, HCIOIb3Ys
dbu3uYecKre BEIUMYHMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI U
4acTOTa CBETa, SHEPIUsl U UMIYJIbC (OTOHA, MIEPUO/] TOJTypacmaaa, SHEPTUsl CBI3U
aTOMHBIX SIJIep, TPU OIMUCAHWHM TPABWIBHO TPAKTOBATh (PUIWUECKHUN CMBICIT
UCITOJIB3YEMBIX BEIMYMH, WX O00O03HAYeHUsS W EIUHUIIBI, YKa3biBaTh (POPMYIIBI,
CBSA3BIBAIOIINE JTAHHYH (U3MYECKYI0 BEJIMYMHY C JPYTUMU BEJIMYHWHAMH,
BBIYHCIISITH 3HAUCHUE (DU3NUECKOU BEJIMYMHBI,

aHAJTM3UPOBATh (PU3MYECKHUE MPOIECCHl W SBJICHUS, UCIONB3Ys (Puznueckue
3aKOHbl M TPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO0 U MapajlieIbHOTO
COCIMHEHUsI MNPOBOJHMKOB, 3aKOoH J[oynsa—JleHla, 3aKOH 3JIEKTPOMATHUTHOM
WHJYKIIMH, 3aKOH MPSIMOJIMHEWMHOTO pacIpOCTPaHECHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEHWE OWHIITEHHa mna dortorddexra,
3aKOH COXPAHEHUS JHEPruu, 3aKOH COXPAHECHHUS HMMITYJIbCa, 3aKOH COXpaHCHUS
3JIEKTPUYECKOTO 3apsifa, 3aKOH COXPAHEHHsSI MacCOBOT0O 4ucia, mocTyiarsl bopa,
3aKOH PaJlOaKTHBHOIO pacmajaa, IIPH 3TOM Pa3INdaTh CJIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYCCKOE BBIpAXXEHHE U YCIOBHS (TpaHMIBI, 00JACTH)
MPUMEHUMOCTH;

ONpeAeisaTh HAMPABJICHUE BEKTOPAa MHAYKIIMM MAarHUTHOTO TOJIs TPOBOJHUKA
C TOKOM, cujIbl AmIiepa u cuisl JIopeHiia;

CTPOUTh M OMNHUCHIBATh H300paXKEHHE, CO3/]aBa€MOE TUIOCKUM 3E€PKaJioM,
TOHKOM JTUH30M;

BBITIOJIHATh JKCIIEPUMEHTBI 10 HCCIICIOBAHUIO (U3UYCCKUX SBICHHH U
MPOIIECCOB C HCIOJIb30BAHUEM TMPSAMBIX M KOCBEHHBIX HM3MEPEHHUN: TPU STOM
dbopMmynupoBath IMpoOIEMy/3agady W THUIOTE3y YYEOHOTO DIKCIEPUMEHTA,



coOMpaTh YCTAHOBKY W3 MPEJIOKEHHOTO O0OpYyAOBaHHUS, MPOBOJIUTH OMNbBIT H
(bopMyIHUpPOBATH BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS M MCIOJIb30BaTh H3BECTHBIC
METO/IbI OLIEHKHU IOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBAaTh 3aBUCUMOCTH (U3UYECKUX BEIUYUH C HUCIOJIb30BaHUEM
NPSIMBIX WU3MEPEHUN: MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (UKCUPOBATH
pe3yabTaThl MOTYYCHHOW 3aBUCUMOCTH (U3WYECKUX BEJIWYUH B BHUJAC TaOIMI] U
rpaduKoOB, JIeJIaTh BHIBOJIBI MO PE3yJIbTaTaM UCCIICIOBAHMS;

coOJiro1aTh MpaBwia 0€30MacHOro TpyjAa MpU MPOBEJACHUU UCCICIOBAHUN B
paMkax ydeOHOro JKCIEepUMEHTa, Y4eOHO-HCCIETOBATEILCKONM W TMPOEKTHOU
JEATeIbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMUS;

pemate pacuy€THbIE 3a7a4d C SBHO 33J]aHHOW (DU3UYECKOW MOJICIbIO,
UCTIONB3Ysl (PU3UYECKUE 3aKOHBI M MIPUHIIUIBI, HA OCHOBE aHAJIM3a YCIOBUSA 3aJ1aun
BBIOMPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3HMUECKUE BEIHMYUHBI U (POPMYJIBI,
HeoOXoAuMbIe it €€ pelleHus, MPOBOAUTh Pacu€Thl U OIEHHWBATH PEaTbHOCTH
MOJIYYEHHOT'0 3HAY€HUS (PU3UYECKON BEITUUNHBL;

pemaTh KaYeCTBEHHBIE 3a/1a4: BBICTPAUBATH JIOTUYECKH HEMIPOTUBOPEUNBYIO
LEMOYKY pacCYXIEHUW C OMNOpOl Ha HM3yYCHHBIE 3aKOHBI, 3aKOHOMEpPHOCTU U
buznueckue siBICHMUS;

UCIIOJIb30BaTh ~ MPU  pEIIeHMH  y4yeOHBIX  3a7ad COBPEMEHHBIE
MH(GOPMAIIMOHHBIE TEXHOJOTUU JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUH
U TIpECTaBJIeHUs Y4eOHON W HAyYHO-TIOMYJSIpHOW MH(POpPMAIUH, TTOTyUYeHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH MOTy4aeMyt0 HHPOPMAIIUIO;

OOBSCHATh TPHUHIUIBI ACHCTBUS MAIIUH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3indaTh yCIOBUS UX OE30MMACHOTO HCIOIH30BAHUS B MOBCEIHEBHOMN
KU3HU;

IPUBOJUTH MPUMEPHI BKIIAJa POCCUMCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOLIECCOB OKPYXAIOIIEr0 MUpa, B pPa3BUTHUE
TEXHUKU U TEXHOJIOTUM;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHWS MO (U3UKE B MOBCEIHEBHON KU3HH
JUsi obecriedeHus: 0€30MacHOCTH MPU OOpaIlleHUH C TPUOOpPAMHU U TEXHUUYECKUMU
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEIE;

paboTaTh B TpYINE C BBIIOJIHEHUEM pPA3JIMUHBIX COLMAIBHBIX POJIEH,
IJIAaHUPOBaTh pabOTy TPYNIbl, PalUMOHAIBHO pACHpPEnesiaTh OOSI3aHHOCTH U



IJJAHUPOBATh JIESATENBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJ€KBAaTHO OLICHUBATH
BKJIaJl K&KJIOT0 U3 YYACTHUKOB IPYIIIbI B PEIIEHUE PacCMATPUBAEMOM IPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosuyecTBo yacos DJIeKTPOHHbIE
Ne (uu¢posrIe)
HaumeHnoBaHue pa3iejioB U TeM MPOrPaMMBbI Konrpoabneie | IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsbl
Paznea 1. ®PUBUKA U METO/IbI HAYUYHOTI'O ITO3HAHMUSI
bubmmoreka [{OK
11 ®du3MKa 1 METOJIbl HAYYHOTO TIO3HAHUS 2 https://m.edsoo.ru/7f41bf7
2
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemarnka 5 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [JOK
2.2 JlunaMmuka 7 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHEHHS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf7
2
Utoro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
bu6mmoreka [JOK
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOpUU 9 1 https://m.edsoo.ru/7f41bf7

2



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

bubmuoreka [JOK

3.2 OCHOBBI TEpPMOIMHAMHKH 10 https://m.edsoo.ru/7f41bf7
2
ArperartHbie cocTosiHUS BemecTBa. Da3oBbie bubmorera [JOK
3.3 P ' 5 https://m.edso0.ru/7f41bf7
TIePEXO0IbI 9
Hroro no pazgeny 24
Pa3nea 4. DJIEKTPOJINHAMUKA
bubmmoreka [{OK
4.1 DNeKTpocTaTHKa 10 https://m.edsoo.ru/7f41bf7
2
ITocTossHHBIHM 3AEKTPUUYECKUM TOK. TOKH B bubmiorexa HOK
4.2 P ’ 12 https://m.edsoo.ru/7f41bf7
Pa3IUYHBIX Cpellax 5
Hroro mo pazgeny 22
PezepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KoaunuecTBo yacoB DJIeKTPOHHbIE
Ne (uu¢poswIe)
HaumeHnoBaHue pa3iesioB U TeM MPOrPaMMBbI Konrpoabneie | IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
bubmmoreka [{OK
1.1 MarunuTHO€e noJie. DIEeKTPOMarHuTHAsT HHIYKIHS 11 1 3 https://m.edsoo.ru/7f41c9
ic
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bu6mmoreka [IOK
2.1 MexaHu4ecKre 1 AIEKTPOMarHUTHBIE KOJIeOaH s 9 1 https://m.edsoo.ru/7f41c9
ic
bu6mmoreka [IOK
2.2 MexaHu4ecKre 1 AIEKTPOMArHUTHBIC BOJTHBI 5 1 https://m.edsoo.ru/7f41c9
ic
bu6mmoreka [JOK
2.3 Ontuka 10 3 https://m.edsoo.ru/7f41c9
7c
Utoro no pazneny 24
Pazzea 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTH
bu6mmoreka [JOK
3.1 OcCHOBBI cieUaIbHOM TEOPUH OTHOCUTEIBHOCTH 4 1 https://m.edsoo.ru/7f41c9
7c
Wtoro mo pazneny 4



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

Pa3zgen 4. KBAHTOBAS PU3UKA

bubmuoreka [JOK
4.1 DJIEeMEHTHI KBAaHTOBOM OTITUKH 6 https://m.edsoo.ru/7f41c9
7c
bu6mmoreka [{OK
4.2 Crtpoenue atoma 4 https://m.edsoo.ru/7f41c9
ic
bubmmoreka [{OK
4.3 ATOMHOE SAPO 5 https://m.edsoo.ru/7f41c9
ic
Hroro mo pazgeny 15
Pa3nea 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPO®U3UKHN
bu6mmoreka [IOK
5.1 DJIEMEHTHI aCTPOHOMHUU U acTPO(PHU3UKH 7 https://m.edsoo.ru/7f41c9
ic
Hroro mo pazgeny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHHUE
bu6mmoreka [JOK
6.1 O6o0maroiiee MOBTOPEHUE 4 https://m.edsoo.ru/7f41c9
7c
Hroro no pazneny 4
PesepBHOE BpeMs 3
OBIIEE 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
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Kounrpoabubie | IIpakTuyeckue op
n/n Bcero U3y4eHust o0pa3oBaTe/ibH
padoTsbI padoThI
ble pecypchl
bubnuoteka
1 ®usuka — Hayka o npupoje. Hayunsie 1 IIOK
METO/Ibl TIO3HAHUS OKPYXKAIOIIET0 MUpa https://m.edso0.ru
[ff0c32e2
bubnuoteka
Ponb u Mecto pusuku B hopMupoBaHUU OK
2 COBPEMEHHOM HAYYHOU KapTHUHBI MHpPA, B 1 1
MPaKTUYECKON JeSITeNbHOCTH JI0AeH hitps://m.edso0.ru
P . A [ff0c3366
MexaHudeckoe ABUKEHUE. bubnuoreka
3 OTHOCHUTENBHOCTh MEXaHUUECKOTO 1 HOK
nerokeHusd. [lepemenienue, CKOpoOCTb, https://m.edso0.ru
YCKOpEHHE [ff0c3508
bubnuoTeka
4 PaBHOMEpHOE MPSAMOTMHEWHOE IBIKEHUE 1 HOK
https://m.edsoo.ru
[ff0c3620
bubnuoTeka
5 PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE 1 LIOK
JBUKEHUE https://m.edsoo.ru
[ff0c372e
5 CBoOoiHOE MageHue. Y CKOpeHue 1 bubnmoreka

CBOOOIHOTO IMaJCHUA

[MOK



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

https://m.edsoo.ru

[ff0c39cc
bubnuoteka
; KpuBosmHeliHoe nBuxenue. J[Brxenne LHOK
MAaTEPUATBHON TOUKH 10 OKPYKHOCTH https://m.edso0.ru
[ffOc3ada
bubnuoteka
[Tpunnun otHOCUTENBHOCTH ["anmmest. OK
8 NuepunaneHbie cuctemsl oTcuera. [lepBbii 1
saxom HEfoToHa https://m.edsoo.ru
[ff0c3be8
Macca tena. Cuna. [IpuHIun cynepno3unuu BI/(I)?HOTeKa
9 cwit. Bropoun 3akon HerotoHa jyis 1
I — https://m.edsoo.ru
P [ffOc3bes
bubnuoreka
10 Tperuu 3akoH HploTOHA 1719 MaTepraIbHbBIX LHOK
TOYEK https://m.edsoo.ru
[ff0c3be8
bubnuoreka
1 3aKOH BCEMUPHOro TsAroreHus. Cuna I[HOK
TsoKkecTH. [lepBas kocMu4ecKkasi CKOPOCTh https://m.edso0.ru
/ff0c3d00
bubnuoreka
OK
12 Cuia octH. 3akoH I'yka. Bec tena 1
yupyr y https://m.edsoo.ru
[ff0c3el8
Cuna tpenus. Koapdpuunent tpenus. Cuia BI/E?IJEHOTGKa
13 CONIPOTHUBIICHHUS NIPU ABUKEHUU TEJA B 1

KHUAKOCTHU WUJIM T'a3C

https://m.edsoo.ru
[ff0c3f76



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76

IToctynarensHOE U BpalaTesbHOE bubnuoreka
14 JBHKEHHE a0COJIIOTHO TBEPJIOTO TEa. [TOK
MowmeHT cuisl. [1nedo cunsl. YcnoBus https://m.edsoo.ru
paBHOBECHS TBEPJIOTO TeJIa [ff0c41a6
NMnynbc MaTeprabHOW TOYKH, CUCTEMBI bubnuoreka
15 MaTepuaibHbIX TOUYEK. IMIynbC cuisl. [HOK
3aKoH COXpaHEeHMs UMITyJIbca. PeakTuBHOE https://m.edsoo.ru
JIB)KEHUE [ff0c43d6
bubnuoreka
Pa6ora n moutHOCTh cuibl. Kunetnueckas
. [HOK
16 sHeprus MmatepuaibHOi Touku. Teopema 06
W3MEHEHUN KHHETHYECKOW SHEPTHHI hittps://m. edso0. 14
P [£f0c4502
[TorenunaneHas sHeprus. [loTeHnnanpHas bubnuoreka
17 SHEPTHsl ynpyro nepopMupoBaHHOU HOK
npyXuHsbl. [loTeHManbHas SHEprus Teia https://m.edso0.ru
BOJIM3H MOBEPXHOCTH 3E€MITH [ff0c461a
[ToTeHuManpHbIE U HETOTEHUUAIBHBIE CUIIBI.
bubnuoreka
CBs13b paOOTHI HEMOTEHIIUAIBHBIX CUII C OK
18 M3MEHEHUEM MEXaHWYECKOW SHEPTUH 1
O . https://m.edsoo.ru
CUCTEMBI TeJl. 3aKOH COXPAHECHUS
_ P [ff0c478c
MEXaHUYECKOU SHEPTUU
JlaboparopHas padota «MccnegoBanue
19 CBSI3H pabOThI CHIIBI C U3MEHEHHEM
MEXaHUYECKOM PHEPTUHU Teja Ha PUMepe
PaCTSKEHHUS PE3UHOBOIO JKI'yTa»
bubnnoreka
KonTponsHas pabota o teme OK
20 «Kunemaruka. Jlunamuka. 3aKoHbI 1

COXPAaHCHUSA B MCXaHUKC)

https://m.edsoo.ru
[ff0c4b74



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
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https://m.edsoo.ru/ff0c4b74

OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-

bubmmoreka
HOK

21 KMHETHYeCKOU Teopuun. bpoyHoBckoe
eiene. Tubdysus https://m.edsoo.ru
/ffOc4dc2
Xapakrep ABUKEHUS U B3aUMOJACUCTBUSA
22 4acTHI] BemecTBa. Moenu CTpOCHHS ra30B,
KUJKOCTEN U TBEPABIX TEI
23 Macca monekyn. KonuuecTBo BeliecTsa.
[Tocrostnaas ABoraapo
24 TemmoBoe paBHOBecue. Temneparypa u eé
n3Mepenue. [kana remneparyp Lienbcus
bubnuoteka
o5 Wneanbneiii raz 8 MKT. OcnoBHOE LHOK
ypaBHenue MKT https://m.edso0.ru
[ffOc4fde
AOcoroTHas TeMIiepaTypa Kak Mepa bubnmoreka
26 CpeaHeN KUHETUYECKON SHEPIUU JBUKECHUS IIOK
MOJIeKYJ. YpaBHeHUEe MeHeneeBa- https://m.edso0.ru
Knaneiipona [ff0c511e
27 3akoH JlambToHa. ['a30BBIC 3aKOHBI
JlaboparopHas padota «MccnegoBanue
28 3aBUCHUMOCTHU MEX]y MapaMmeTpamMu
COCTOSIHUS Pa3peKEHHOTO Ta3ay
bubnuoTeka
29 N3onpoueccel B uACaTbHOM ra3e U ux LIOK

rpa(pnquKoe MMpeaACTaBJICHUC

https://m.edsoo.ru
[ff0c570e



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
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https://m.edsoo.ru/ff0c511e
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BuyTrpeHnHss dsHeprus TepMOIUMHAMHYECKOU

B bubnmoteka
CUCTEMBI U CIIOCOOBI €€ N3MECHEHUSI. OK
30 KonudecTBo TemioTs u paboTa. 1
BHyTpeHHsIst SHEPTUs 0THOATOMHOT'O 5.1/ 1. 20300. 1
yIp pris oA [ff0c5952
UJIeaTbHOTO Ta3a
bubnuoteka
31 Buasr Tennonepenaun LIOK
https://m.edsoo.ru
[ff0c5¢c36
. bubmmoteka
VY nenpHas TEMIOEMKOCTh BEIIECTRA. OK
32 KonnuecTBo TETUIOTHI MpH TEIJIonepeaaye. 1
AaGaTHEL Thomece https://m.edsoo.ru
s pott [f0c5¢36
bubnuoreka
33 [TepBrIil 3aKOH TEPMOJUHAMHUKA U €TO LIOK
MPUMEHEHHE K U30MpoIIeccam https://m.edso0.ru
[ffOc5efc
bubnuoTeka
34 Heo6patumocTh MpoIieccoB B MPUPOJIE. HOK
BTopoii 3ak0oH TepMOIUHAMUKHI https://m.edso0.ru
[ff0c6230
bubnuoreka
35 [Tpuniun nevicreus u KII/ TermoBoit LIOK
MAaIlIUHbI https://m.edsoo.ru
[ff0c600a
36 Huxn Kapuo u ero KIT[
37 DKosoruyeckue npoodaemMbl

TCIINIOSHCPT CTUKHU



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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Bbubauoreka

38 O06o6marmuii ypok «MoJieKyisipHast LIOK
¢u3nka. OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru
/ff0c6938
bubnuoreka
KonTtposnsHas paboTa o teme
39 «MonexynspHas ¢puzuka. OCHOBBI HOK
Y2Ip ’ https://m.edso0.ru
TEPMOIMHAMHKID) 10650
bubnuoreka
40 ITapooGpa3zoBaHue U KOHIEHCALUS. [HOK
Hcnapenne n kunenue https://m.edsoo.ru
/ff0c63b6
bubnuoreka
a1 AGCOIOTHAs M OTHOCHUTENbHAS BIAXKHOCTb HOK
Bo3ayxa. HaceleHHnsli nap https://m.edso0.ru
[ff0c64d8
Trepnoe Teno. Kpucramnmyeckue u bubnuoreka
42 amop(dHbIe Tera. AHU3OTPONUS CBOUCTB HOK
KpuCTauIoB. JXKuaKkue KpucTasibl. https://m.edso0.ru
CoBpeMeHHBIC MaTepUATBI [ff0c65f0
bubnuoreka
43 [InaBnenue u KpucTayuM3anus. Y iesbHas LIOK
TerioTa miasiaeHus. Cyomumanus https://m.edsoo.ru
[ff0c6708
bubnuoreka
44 VYpaBHeHHe TerIoBoro OanaHca LOK

https://m.edsoo.ru
[ff0c6820
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bubmmoreka

45 DnekTpu3aius Ten. DIeKTPUUECKUHU 3apsi/l. [IOK
JIBa BH1a AIEKTPUUECKUX 3aPsI0B https://m.edso0.ru
[ff0c6bcc
bubanorexa
[TpoBOTHUKH, TUAIEKTPUKH U 1IOK
46 IMOJYIIPOBOJHUKHU. 3aKOH COXPAHEHUS
YHPOBOA P https://m.edsoo.ru
ANIEKTPUUECKOTO 3apsia IF0CBhCC
bubanorexa
47 B3aumonencreue 3apsinoB. 3akoH Kymona. LIOK
ToYeyHBIN NIEKTPUUECKUU 3apsij https://m.edso0.ru
[ff0c6ced
. bubnuoteka
Hamnpsok€HHOCTB AMeKTpUYeCcKOro MOJIs. 1IOK
48 [TpuHIUI CYyIIEpIO3UIINT IEKTPUIECKIX
P E[ oep B .. P https://m.edsoo.ru
nojie. JInHuu HanpsHKEHHOCTH IF0c6df2
Bbubanorexa
49 PabGoTa cui1 21eKTpOCTaTHYECKOTO MOJIS. HOK
IToTennman. PasHOCTh MOTEHIINAIOB https://m.edsoo.ru
[ff0c6f00
bubanorexa
[TpoBOAHMKHM U AUDIICKTPUKH B OK
50 ANEKTPOCTATHYECKOM II0JIE. 1
https://m.edsoo.ru
JluanekTpuueckasi IpOHHUIIAEMOCTh 1F0c7018
bubanoreka
N OK
51 OnexrpoeéMkocTs. Konnencatop i

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

52 DNEeKTPOEMKOCTD IJIOCKOTO KOHJEHCATOPA. IIOK
DHeprus 3apsKEHHOI0 KOHAEeHcaTopa https://m.edsoo.ru
[ff0c72c0
53 Jlaboparopuas padota "M3mepenue 1
AIEKTPOEMKOCTH KOHeHcaTopa"
[TpuHIMIT NENCTBUSA U IPUMEHEHUE
54 KOHJIGHCATOPOB, KOMMMPOBAILHOTO amnmnapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUUECKAS
3amuTa. 3a3eMIIeHIe AIEKTPOpruOopoB
DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
55 cymectBoBanus. [loctostHabIl TOK. Crita
toka. Hanpsbxenue. ConpotuBiienne. 3akoH
Oma 114 yyacTka 1enu
[TocnenoBarenbHOE, MapajuiebHOE, Bbubanorexa
56 CMEIIaHHOE COCAUHEHUE ITPOBOIHUKOB. 05 HOK
JlaGopaTtopHnas pabora «3y4yeHue https://m.edsoo.ru
CMEIIIAHHOTO COEMHEHUS PE3UCTOPOB) [ff0c7410
bubnuoreka
57 PaGoTta 1 MOILITHOCTB AJIEKTPUUECKOTO TOKA. LIOK
3akoH J[xoynsa-Jlenma https://m.edso0.ru
[ff0c7838
3akon OMa 715 IOJTHOM (3aMKHYTOM)
anekTpuueckoil nenu. Kopotkoe 3ambikaHue. bubamotexa
58 JlaboparopHnas padota «3mepenne D/(C 0.5 HOK
HMCTOYHHUKA TOKA U €r0 BHYTPEHHETO https://m.eds00.1u
[ff0c7ae0

COIIPOTUBJICHU»
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PesepsHbiit ypok. KonTponbHas padora no

bubmmoreka

59 teme "DnekrpoanHamuka” / Becepoccuiickas HOK
HpoBepounas paoTa https://m.edsoo.ru
[ff0c8c56
bubnuoteka
60 O06o0marmuil ypok «IEKTPOTUNHAMUKAY / [IOK
Bcepoccuiickas mpoBepouHas padoTa https://m.edso0.ru
[ff0c88be
DNeKTpOHHAs MMPOBOJUMOCTD TBEPIBIX
61 METaJIIOB. 3aBUCUMOCTh COMTPOTUBJICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepXnpoBOAMMOCTh
62 DneKTpuuecKur ToK B Bakyyme. CBorcTBa
AIIEKTPOHHBIX ITYYKOB
[TonynpoBoAHUKH, UX COOCTBEHHAS U bubmotexa
63 MpUMECHas MPOBOAMMOCTh. CBOUCTBA P—N- HOK
nepexoja. [loynmpoBoIHUKOBBIE TPHUOOPHI https.//m.eds00.1u
[ff0c84ae
DIIEKTPUYECKUH TOK B pacTBOpax U bubnuoreka
64 pacriaBax 3JeKTPOJIUTOB. LIOK
DJIEKTPOJIMTUYECKAS AUCCOIUALIMS. https://m.edso0.ru
DIeKTponIn3 [ff0c82ba
DNEeKTpUYECKUH TOK B razax. bubamotexa
65 CaMOCTOATENbHBIW U HECAMOCTOSITETbHBIN HOK

pa3psaa. Monnus. [1nasma

https://m.edsoo.ru
[ff0c84ae
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DeKTpuuecKue mpudopsl U yCTPOICTBA U

bubmmoreka

66 ux HpaKTg‘-IGCKOG npumenenue. [lpasuna 1 Ifit(gfl /m.edsoo.ru
TEXHUKHU 0€3011aCHOCTH /F0c86fC
KonTtposnsHas paboTa o teme bubnuoreka

67 «Qnekrpocratuka. [1ocTosHHBIHI 1 [HOK
JNEKTPUYECKUH TOK. TOKM B pa3in4HbIX https://m.edsoo.ru
cpenax» [ffOc8a8a

bubnuoreka

68 PesepBHblit ypok. O600maromuii ypox 1o 1 [HOK
temam 10 knacca https://m.edsoo.ru

[ffOc8f6C
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka KonTpoabHubie IIpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTeibH
padoTsbI padoThI
ble pecypchl
ITocTossHHBIE MAarHUTHI U KX bubmmoteka
1 B3auMoJiercTBue. MarautHoe noiue. Bexrop 1 LHOK
MAarHUTHOM MHAYKIWH. JINHUM MarHUTHOM https://m.edsoo.ru
UHIOYKIIH [ff0c9778
bubnuoteka
MarauTHoO€ 10JIe TPOBOTHHUKA C TOKOM.
. [HOK
2 OnbiT Opcrena. Bzanmoaericteue 1
DOBOIHIKOB ¢ TOKOM https://m.edsoo.ru
POBOA [ff0c98fe
bubnuoreka
3 JlaGopaTtopHnas pabdora «3y4yeHue 1 1 LIOK
MarHUTHOTO MOJISl KATYIIKH C TOKOM» https://m.edso0.ru
[ff0c98fe
JlelicTBME€ MarHMTHOTO TOJISl HAa TPOBOJHUK bubnuoteka
4 ¢ TokoMm. Cuna Amnepa. JlaboparopHas 1 1 LIOK
pabota «MccnenoBanue AeUCTBUS https://m.edso0.ru
IIOCTOSIHHOT'O MAarHUTa Ha paMKy C TOKOM» [ff0c9ac0
. bubnuoreka
JleficTBHE€ MarHUTHOTO OJIA HA OK
5 JBUKYILYIOCA 3apsDKeHHYI0 yactuiy. Cuna 1 1
Jlopenna. Pabora cuisl Jlopenia s /im. eds00.14
perta. pett [ff0c9df4
DOnekTpoMarHuTHas UHAYKIUs. [Totok
6 BEKTOpa MarHuTHoW nuaykuuu. J/1C 1

HWHIAYKIHUU. 3akoH QJICKTpoOMar HUTHOM
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nHaykuuu Papanes

bubnuoreka
7 JlaboparopHas padota «lccrnenoanne LIOK
SIBJICHUS YJIEKTPOMArHUTHON UHAYKLIAN https://m.edsoo.ru
[ff0cal50
NHAYKTUBHOCTB. SIBI€HNE CAMOUHAYKIIUH. bubanorexa
3 OJIC camonHayKIIMU. DHEPTUS MarHUTHOTO IIOK
TOJISI KATYIIKH C TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru
oJie [ff0ca600
TexHnueckne ycTpoicTBa U ux
MIPUMEHEHHE: TIOCTOSTHHBIE MarHHTHI,
9 AJIEKTPOMATHUTHI, JIEKTPOIBUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAs MeYb
bubnuoreka
10 O06o0maromuii ypok « MarHuTHOE HOJIE. LIOK
DIJIEKTpOMArHuTHasi UHYKIIHS https://m.edso0.ru
/ffOcab82
bubnuoreka
11 KontponbHas padoTa no teMe «MarHuTHoe HOK
roJie. DJIEKTPOMarHuTHasi HHIYKIIUSD) https://m.edso0.ru
[ffOcad58
CB00OOHBIE MEXAHUYECKUE KOICOaHUSL. bubanoreka
12 I"apmonnueckue kojebanus. YpaBHEeHUE LIOK
rapMOHHMYECKHX KoJjiebaHui. [IpeBpamienue https://m.edso0.ru
SHEPTUU [ffOcaf06
JlaboparopHas pabota «MccnegoBanue
13 3aBHCUMOCTH MEPHOa MAJIBIX KOJIeOaHH

T'py3a Ha HUTU OT JJIMHBI HUTHU U MAaCChI
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rpy3a»

Kone6arensubd KOHTYp. CBOOOJHBIE

bubnuoteka
AJIEKTPOMAarHUTHBIE KOJICOaHUs B
[HOK
14 UJCATLHOM KOJIeOaTeTbHOM KOHTYPE.
AHAIIOTHA MEXIY MEXAaHUYECKAMU U hittps://m.edsoo.ru
y [ff0cb820
AJIEKTPOMArHUTHBIMU KOJICOAaHUSIMU
bubnuoteka
®opmyna ToMcoHa. 3aKOH COXpaHEHHS OK
15 SHEPTUH B UICATILHOM KOJIeOaTeTbHOM 1
KOHTVDE https://m.edsoo.ru
yp [ff0cb9c4
[IpencraBnenue o 3aTyxarommx bubnuoreka
16 KOJIEOAHUAX. BI)IHY)KJIGHHBIC MEXaHUYECKUE L[OK
koJsiebanus. Pesonanc. BeiHyx1eHHbBIE https://m.edsoo.ru
AIIEKTPOMArHUTHBIC KOJICOaHUS [ff0cbb86
ITepemennbid TOK. CUHYCOUIATbHBIA bubnuoteka
17 MEepEeMEHHBIA TOK. MOITHOCTh MMEPEMEHHOTO LIOK
TOKa. AMIUTUTYJHOE U JEUCTBYIOIIEE https://m.edso0.ru
3HAYEHUE CHJIbI TOKA U HATIPSKEHUS [ff0cbd34
18 Tpanchopmarop. [IponszBoactso, nepenaya
U IOTpebIIeHUE PIEKTPUUECKOM SHEpPrun
. bubnuoteka
VYCeTpoiCTBO U MPAKTUUECKOE IPUMEHEHHE OK
19 3IIEKTPUYECKOTO 3BOHKA, F€HEpaTOpa 1
MIEPEMEHHOT0 TOKa, JIMHUI 3JIeKTpoliepeaay https://m.eds00.14
P : POTEpE [ff0cc324
DKOJIOTHYECKUE PUCKHU ITPU MPOU3BOJICTBE
20 anekTpo3Hepruu. KynpTypa ucnosib30BaHus

QJICKTPOOHECPTUH B MMOBCEIHEBHOU JKHU3HHU
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MexaHn4eCcKHUe BOJIHbBI, YCIOBUS bubnuoreka
21 pacnpoctpanenus. [lepuoa. Ckopocthb [HOK
pacrnpoCTpaHEeHUs U JIJIMHA BOJIHBI. https://m.edso0.ru
[Tonepeunsie U MPOJOIBHBIE BOJTHBI [ff0ccab4
bubnuoteka
29 3Byk. CKOpOCTh 3ByKa. ' pOMKOCTB 3BYKa. LIOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru
[ff0cccOc
bubnuoteka
23 DJIEKTPOMAarHuTHHIE BOJIHBI, UX CBOWCTBA U IIOK
ckopocTb. [IIkana 3n1eKTpOMarHuTHHIX BOJIH https://m.edsoo.ru
[ffOccfe0
24 [TpuHIATIB PaTUOCBSI3U U TEICBUACHHUS.
PazButue cpencts ca3u. Pagnonokamus
bubnuoreka
o5 KontponsHas padota «Konebanus u LIOK
BOJIHBI» https://m.edsoo.ru
[ff0cc6f8
[IpssMonMHENHOE pacpOCTPaHEHHUE CBETA B bubmotexa
26 OJHOPOJIHOM cpefie. ToueuHbI HCTOUYHUK HOK
cpera. JTyu caeta https://m.edsoo.ru
[ff0cd350
OTtpaxxeHue cBera. 3aKOHbI OTPAKEHUS bubsmorexa
27 ceera. [locTpoeHne n300pakeHUHU B HOK
II0CKOM 3epKarte https://m.edsoo.ru
[ff0cd4e0
28 [Ipenomiienue ceera. [lonHoe BHyTpeHHEE bubnuoreka
oTpakeHue. [IpenenbHbIn yro oaHoro [HOK
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BHYTPEHHETO OTPAKECHUS

https://m.edsoo.ru

[ffOcd7f6
bubnuoteka
29 JlaboparopHas padota «/3mepenue LIOK
MOKa3aTess MPEJIOMIICHUS CTEKIIA) https://m.edso0.ru
[ff0cd67a
. bubmmoteka
JIunzsl. [locTpoenne n300pa>keHuii B INH3E.
. [HOK
30 dopmyra TOHKOH JIMH3BI. Y BEIMUCHHE
[ https://m.edsoo.ru
[ffOcddle
31 JlabopaTtopHnas pabota «lccnenoBanue
CBOMCTB M300pa)KeHUH B JINH3aX»
Jucnepcus cBeta. CiioXKHBIN COCTaB OEJIOTO
32 ceera. L[et. JITabopaTopnas pabota
«HaOmronenue nucnepcuu cBeTay
bubnuoreka
33 Hurtepdepennus ceera. udpakmus crera. LIOK
JudpakunoHHas pemeTka https://m.edso0.ru
[ffOced22
bubnuoteka
34 IlonepeyHOCTh CBETOBBIX BOJIH. LHOK
[Tonspuzanus cBera https://m.edso0.ru
[ff0cf02e
35 OnTryeckue MpuUOOPHI U YCTPOICTBA U
yCIOBUS UX 0€30MacHOTO MPUMEHEHUS
- bubnnoreka
['paHuIbl MPUMEHUMOCTH KIACCUYECKOU
- [HOK
36 MexaHukH. [TocTynarsl cienuanabHOU

TCOPHUH OTHOCUTCIIbHOCTU

https://m.edsoo.ru
[ff0cf862
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bubmmoreka

37 OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. HOK
3ameieHre BpeMEHHU M COKpAIEHUE JJTUHBI https://m.edso0.ru
[ffOcfa42
. bubnnoreka
DHEprusi ¥ UMITYJbC PEISITUBUCTCKON
- [HOK
38 gacTuIlsl. CBs3b MacChl C YHEPTHUEH |
HMITYJIECOM. DHEPTHSI TIOKOSI hts./itn.eds00 1
YIBCOM. JHEP [ffOcfc68
bubnuoreka
39 Kontponbsnas pabora «OnTrka. OCHOBEI LIOK
CIELNAJIbHON TEOPUN OTHOCHTEIIBHOCTH https://m.edsoo.ru
[ffOcf6f0
bubnuoreka
40 ®otonsl. ®opmyna [1nanka. DHeprus n LHOK
UMITYJIBC JOTOHA https://m.edsoo.ru
[ffOcfel6
bubnuoreka
41 OTtkpeITHE U UccenoBanne Gororddekra. LIOK
Omneitet A. I'. CtoneroBa https://m.edsoo.ru
[ffOcffcd
3akonsl pororddexra. YpaBHeHUE bubmorexa
- - I[HOK
42 DunmrerHa i Gotoaddexra. «Kpacnas
rpammma» oTosdhexta https://m.edsoo.ru
barti [ff0d015e
bubnuoreka
43 Hasnenue ceeta. Oneitel I1. H. JIeGenesa. LHOK

XHUMHYECKOE JEWCTBHUE CBETA

https://m.edsoo.ru
[ff0d04a6
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TexHuueckue ycTpouCTBa U IIPAKTUYECKOE

44 npuMeHeHue: (OTOAIEMEHT, (POTOJATUHK,
coJIHEeYHast OaTapesi, CBETO IO,
bubnuoreka
45 Pemrenue 3agau no reMe « JI€MEHTEI IIOK
KBAaHTOBOU OIITUKI https://m.edsoo.ru
[ff0d0302
Monens atroma Tomcona. OTBITE BI/(I)?HOTeKa
46 Pezepdopna mo paccessHIIO 0-4aCTHII. 1
IInanerapHas MoIens aToMa hittps://m.edsoo.ru
p | [ff0d091a
bubnuoreka
47 [Toctrynatel bopa HOK
https://m.edsoo.ru
[ff0dOafa
bubnuoreka
W3nydyenue u norsomieHrne (GoToOHOB MpU OK
48 MepexoJie aToMa C OJJTHOTO YPOBHS SHEPTUH 1
a oil. BILEL CLIEKTDOB https://m.edsoo.ru
APYTOH. BHA p /ff0d0afa
Bomnnosrle cBorcTBa yacTHll. BoaHEI 1 bubnuoreka
49 bpowuis. KopnyckynsipHO-BOJTHOBOW LIOK
nyanu3M. CIIOHTaHHOE U BBIHYXKJICHHOE https://m.edsoo.ru
W3IIy4eHHUE [ff0d0ca8
bubnuoreka
OTKpBITHE PATMOAKTUBHOCTH. OTIBITHI OK
50 Pezepdopna o onpeneneHno cocraBa 1
aIMOaKTHUBHOT'O U3IyUYECHUS https://m.edsoo.ru
pa v /ff0d0fd2
51 CaoricTBa anbda-, 6eTa-, raMmMa-u3TydeHUs.

Brnusuue paanOaKTUBHOCTH Ha JKUBLIC
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OpPraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA. M30TOIBI.
Anbda-pacniag. DIEeKTPOHHBIN H
MO3UTPOHHBIA OeTa-pacmaj. ['amma-
U3JIy4yeHue

bubnuoreka
HOK
https://m.edsoo.ru
[ff0d1162

53

DHeprus cBA3U HYKJIOHOB B sape. SnepHbie
peakuuu. Snepusid peakrop. [Ipodiemst,
IIEPCIEKTHUBBI, SKOJIOTUYECKHUE ACTIEKTHI
SIIEPHOU DHEPTETUKH

bubnuoreka
[HOK
https://m.edsoo.ru
[ff0d1356

54

DneMeHTapHble 9acTUIlbl. OTKPBITHE
MO3UTPOHA. MeTO 1kl HAOIOIEHUS U
pPErucTpamyu dJIEMEHTAPHBIX YaCTHII.
Kpyrasiit ctonn «@yHnameHTanbHbIe
B3auMOJICUCTBUS. EAMHCTBO uznueckon
KapTUHBI MUPa»

bubnuoreka
HOK
https://m.edsoo.ru
[ff0d0e38

55

Otanel pazBuTUsA actpoHoMud. [IpuknagHoe
Y MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. Bu 3B€31HOTO Heba.
Co3sBe3nus, sIpKue 3B€3/1bl, IUNIAHETHI, UX
BuaumMoe aBmwkeHne. CollHeYHas CUCTEMa

56

Connne. CoHeuHas akTUBHOCTD. MICTOYHUK
sHepruu CoJiHIIA U 3BE3]

57

3BE311bl, UX OCHOBHbBIC XapaKTEPUCTUKH.
3BE311bI TJIaBHOW MOCJIEI0BATEILHOCTH.
Buytpennee crpoenue 38€31. CoBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
spororuu CoIHIIa U 3BE3]

58

Muneunsid [1yrs — Hama I'anakTuka.
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[Tonoxenue n apmxenue CosiHLa B
lNanmaktuke. 'anaktuku. YepHble ABIPHI B
sIpax rajJakTHK

59

Bcenennas. Pa30Oeranue ranaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3mydeHue.
MeraraiakTuka

60

Hepemennsie mpo6iieMbl aCTpOHOMUU

61

KontponsHas padota «51eMEeHTHI
aCTPOHOMHUHU U aCTPOPUIUKI»

62

O6o06maromuit ypok. Ponb ¢pusuku n
ACTPOHOMHH B SKOHOMHYECKOMH,
TEXHOJIOTHISCKOM, COITHATbHOM B
ITUYECKOU chepax NesTeTHHOCTH YeJIOBEKa

63

O6o06matomuii ypok. Poss u mecto pusuku
Y ACTPOHOMMH B COBPEMEHHOM HAY4YHOU
KapTUHE MHUpa

64

O6o06matromuii ypok. Posib pusndeckoit
TEOpHUH B ((OPMUPOBAHUY TIPEJICTABICHUH O
(bu3nvecKkoit KapTHHE MUpa

65

O6o06matromuii ypok. Mecto pusndeckoit
KapTHHBI MUpPA B O0IIEM PSTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJICTABICHHUH O
IPUPO/IC

66

PesepBHbIil ypok. MaruutHoe noJe.
DneKTpOMarHuTHask MHIYKIHS

67

PesepsHbiii ypok. Ontuka. OCHOBBI
CIELMAIBHOM TEOPUN OTHOCUTEIBHOCTU




bubmmoreka

68 Pesepuslit ypok. KBanTtoBas ¢usmka. 1 LIOK
DJIEMEHTHI aCTPOHOMUU U aCTPO(PHU3UKH https://m.edso0.ru
[ff0d1784
OBIIEE KOJIMYECTBO YACOB I1O0 68

[TPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC
Kon
nposep .
IIpoBepsiemble IpeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
AEeMOro .
o0pa3oBaTe/IbHOM IPOrPaMMBbl CpeHEro 001ero 00pa3oBaHusA
pe3yJibT
ara
JleMOHCTpHpOBaTh Ha MpUMEpPax pojb U MeCTO GU3UKH B (OPMUPOBAHUU
10.1 COBPEMEHHOM Hay4HOW KAPTHUHBI MHUpA, B Pa3BUTUU COBPEMEHHON TEXHHUKHU
Y TEXHOJIOTHM, B PAKTUYECKON IE€ATEIbHOCTH JIFOIEH
Y4uThIBaTh TPaHULBl MNPUMEHEHUS HU3YYEHHBIX (U3MUECKUX Mojesei:
MarepuajgbHas TOYKa, MWHEpIHalbHas CHUCTeMa OTCY€Ta, abCOIOTHO
10.2 TBEPJOE TEJNO, MJCATBHBIN Ta3; MOJEIN CTPOCHHs Ta30B, XKUIAKOCTEH H

TBEPABIX TEJ, TOYEYHBIM JJIEKTPUYECKUN 3apsl — TpU PEIICHUH
(dbu3uvecKux 3aaa4

Pacno3naBath (Quszndeckue sBICHHS (MPOIECCH) W OOBSACHIATH HMX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KUHETUUECKON TEOpHH
CTpOCHHS  BEIIeCTBA W DIEKTPOJWHAMHKH:  paBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSAMOJMHEHHOE IBW)KCHHE, CBOOOJHOE IMajaeHHe Te,
JIBIDKCHUE TI0 OKPY)KHOCTH, WHEPIHs, B3auMojeucTBue Tei;, auddysus,
10.3 OpOYHOBCKOE JIBH)KEHHE, CTPOCHHUE IKHUIKOCTEH © TBEPABIX Te,
U3MEHeHHe O00bEéMa TeN TpH HarpeBaHWM (OXJIAXKICHHWH), TEIJIOBOE
paBHOBECHE, WCIIAPEHHE, KOHJIEHCAIMs, IUIABIICHUE, KpPUCTAILTU3aIus,
KUTICHUE, BIAXKHOCTh BO3/yXa, IOBBINICHWE JMaBIICHUS Ta3a MpPH €ro
HarpeBaHUM B 3aKPBITOM COCYJI€, CBSI3b MEXIY IapaMeTpaMu COCTOSHUS
ra3a B M30IPOIIeCcCax; IEKTPU3AIMS TEJl, B3aUMOJICHCTBUE 3apsII0B

OnuceiBaTh MEXaHMUYECKOE ABM)KEHUE, UCTIONB3Ys (DU3MUYECKUE BEIHMYMHBI:
KOOpJIMHATA, MyTh, IEPEMEILICHHE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CHJIa,
UMIYyJIbC Tela, KUHETUYecKas OHEprus, TNOTEHIUaIbHas »HEprus,
10.4 MexaHudeckass paboTa, MeXaHM4YeCKas MOIIHOCTb, TIPU OMUCAHUU
MPAaBUJIBHO TPAKTOBAaTh (PU3UYECKHI CMBICT UCHOIB3YEMbIX BEIMYUH, UX
0003Ha4YeHHs] M EIUHHIIBI, HAXOIAUTh (HOPMYIBI, CBS3BIBAIOIIUE TaHHYIO
(U3MYECKYIO BETHUUHY C APYTUMU BETUYHHAMU




10.5

OnuceiBaTh M3YYCHHBIC TEIUIOBHIC CBOWCTBA TEN M TEIJIOBBIC SBIICHUS,
MCIOJIB3Ys (PM3MYECKUE BEJTMYHHBI: IaBIICHUE T'a3a, TeMIIepaTypa, CPeaHsIs
KHHETHYECKast SHEPTUs Xa0THUYECKOTO TIBUKEHUS MOJIEKYII,
CpEeIHeKBaJpaTHYHAsS  CKOPOCTh  MOJIEKYJ, KOJHMYECTBO  TEIUIOTHI,
BHYTPCHHSISI dHEprus, padora raza, KOd(QQUIMEHT MOJE3HOTO ACHCTBUS
TEIUIOBOTO  JIBHTATENs; TPH  ONUCAHWM MPaBWIBHO  TPaKTOBAaTh
(U3MYECKUIT CMBICT HCIOJb3YeMBIX BEIIMYUH, HX OO0O3HAYCHHS U
CVHHMIIBI, HAXOJUTHh (OPMYIBI, CBS3BIBAIONINE JAaHHYIO (PH3UUIECKYIO
BEJIMYHMHY C JPYTHUMH BEITHYHHAM

10.6

OnuceiBaTh  WM3y4YEHHBIE  DJJIEKTPUYECKHME  CBOMCTBA  BeEIIECTBA U
ANIEKTPUYECKUE SIBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3UUECKHE BEITUYHHBI:
JNEKTPUYECKUN  3apsifl, JJICKTPUYECKOE TI0Jie, HANpsLKEHHOCTh — TOJIA,
MOTEHIMAJ, PA3HOCTh MOTEHIIMAJIOB; MIPU OTTMCAHUU MPABUIILHO TPAKTOBATH
(bMBUYECKU CMBICI UCTIOB3YEMBIX BEJIMUMH, KX 0003HAYCHUS U €TUHHUIIBI;
yKa3bIBaTh (DOPMYJIbI, CBS3BIBAIONINE MAHHYIO (DU3UUYECKYIO BEIHYHUHY C
JIPYTUMHU BeTMYUHAMUA

10.7

aHAIM3UPOBATh (PU3MUECKHE POLECCHl U SBJICHUS, UCIONB3Ys (PHU3HUECKUE
3aKOHBl M MPUHIUIBL: 3aKOH BceMupHoro TaroteHus, I, II u III 3akonbI
HrproToHa, 3aKOH COXpaHEHHUS] MEXaHMYECKON SHEPruH, 3aKOH COXpaHEHHS
UMITyJIbCa, TMPUHIUI CYNEPIO3ULIMUA CWJI, TPUHLUI PABHOMPABUS
WHEpLHAIBHBIX CHCTEM OTCUETa; MOJIEKYISIPHO-KUHETHUYECKYI0 TEOPHIO
CTpPOEHHUSl BELIECTBAa, Ta30Bble 3aKOHBI, CBS3b CpEIHEH KUHETUYECKOH
SHEPruu TEIUIOBOTO JBMKEHHS MOJIEKYJ C aOCOJIOTHOM TeMmmepaTypou,
NEepBBIA 3aKOH TEPMOJAMHAMUKH; 3aKOH COXPAHEHHS 3JIEKTPUYECKOTO
3apsiga, 3akoH KynoHa; mpu 5TOM pas3iuyarh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE W YCIIOBUA (TpaHMIIbI, 00JIacTH)
IPUMEHUMOCTH

10.8

OOBICHITE OCHOBHEBIE MMPpUHOUIIBI I[eﬁCTBHH MalllMH, HpI/I60pOB u
TCXHHUYCCKUX YCTpOﬁCTB; pas3iniaThb yciioBus nux 0€e301acHOTO
HCIIOJIBb30BaHUs B HOBCCHHCBHOﬁ KHU3HHU

10.9

BBINONHATE 3KCIIEPUMEHTHI 10 HCCIICAOBAHUIO (U3UYCCKUX SIBICHUU |
MPOIIECCOB C UCIIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHHUIA; IPH 3TOM
(dbopmynupoBath npobieMmy (3aaa4dy) U THIIOTE3y Y4eOHOTO SKCIIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIOKEHHOTO 000pYI0BaHUs, MPOBOJUTE OTBIT
U GOPMYITUPOBATH BBHIBOIBI

10.10

OCYH_[CCTBJ'IHTL npsAMBIC U KOCBCHHBIC U3MCPCHUA (I)I/I3I/I‘-ICCKI/IX BCJIIMYHWH,
npu 5TOM BLI6I/IpaTB ONTHMANBHBINA CIIOCO0 U3MCPCHUSA U HCIIOJIb30BATH
MN3BCCTHBIC MCTOAbI OLICHKH IIOTI pCMHOCTeﬁ I/I3MCpCHI/II71




10.11

HccnenoBaTh  3aBUCHUMOCTH  MEXAY (PU3HUECKUMH  BETUYMHAMH  C
HCIIOJB30BAHUEM IIPAMBIX WM3MEpPEHUH; IIPpU 3TOM KOHCTPYHPOBATh
YCTAQaHOBKY, (PUKCHpPOBAaTh  pe3yJbTaThl  MOJYYCHHOH  3aBHCHMOCTH
(¢U3MYeCKUX BEIMYMH B BHUJAE TAaOMUI[ M rpaduKOB, NeNaTh BBIBOJBI IO
pe3yibTaTaM UCCIEeI0BaHUsA

10.12

Cobmnronath npaBuia 6€30MacHOTO Tpy/a Py IPOBEICHUH HCCIIEJOBAHUH B
paMkax  y4eOHOro  OJKCHEpPHUMEHTa, Y4YeOHO-HUCCIEAOBATEIbCKON U
HpOGKTHOfI ACATCIIBHOCTU C UCIIOJIB30BAHUCM U3MCPUTCIIbHBIX YCTpOI\/JICTB u
71a60paTOPHOTO 0O0PYIOBAHUS

10.13

Pemate pacu€rHble 3amaun ¢ SBHO 3aJlaHHOW (DU3UYECKON MOJIEIBIO,
I/ICHOJ'H)SYSI (1)PI3I/I‘-IGCKI/IG 3aKOHBI U HpI/IHHI/IHLI; Ha OCHOBC aHaJIn3a yCJ'IOBI/ISI
3agauu BBI6I/IpaTI) (bmnqecxy}o MOJ€CJIb, BBIACIATH (1)I/I3I/I'-IGCKI/IG BCIIMYUHBI
u ¢Gopmyibl, HEOOXOAMMBIE ISl €€ pelIeHUs, MPOBOJIUTH pPacué€Tel U
OLICHUBATH peaHBHOCTB nonyquHoro 3HAYCHUA (1)I/I3I/ILIGCKOI71 BCIIMYUHBI

10.14

Pemats KayeCTBEHHbIE 3a/1auu: BBICTpanBaTh JIOTUYECKH
HEMPOTUBOPEUUBYIO IIETIOYKY PACCYXACHUA C OMOpOoll Ha H3y4YeHHbIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SABIICHUS

10.15

Ucnonb3oBath  mpu  pemieHUMH ~— y4eOHBIX — 337ad  COBPEMEHHBIE
nH(OpPMAllMOHHBIE  TEXHOJOTHMM s  [OHWCKa, CTPYKTYpPHUPOBaHMS,
UHTEpPIpPETallud W TPEICTaBICHUS Y4eOHOW U HAYUYHO-TOMYISIPHOMN
uHbOpMAIIMK, TOJYYEHHON U3 pa3M4YHbIX HCTOYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

10.16

[IpuBOIMTE pUMEPHI BKIIAJIa POCCUICKUX U 3apyO0eKHBIX YUEHBIX-(U3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE IMPOILIECCOB OKPYXKAIOIIET0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

10.17

Hcnonb3oBath TEOpeTUYECKUE 3HAHUS MO (U3UKE B TIOBCEIHEBHOM KU3HU
st obecrieuyeHnss 0OE30MaCHOCTH MpU  OOpalieHuu ¢ TOpubdopamMu U
TEXHUYECKUMHU YCTPOMCTBAMU, JUISI COXPAHCHHS 3J0POBbSI U COOJIOICHUS
HOPM DKOJIOTUYECKOTO MOBEJICHHS B OKPYXKAIOIIEH cpefie

10.18

PaGotaTh B rpymnme C BBIIOJHEHHEM pa3IMYHBIX COLUAIBHBIX pPOJIEH,
IUIaHUPOBATh pabOTy IPYMIbI, PAllMOHAIBHO paclpeaensTh 005 3aHHOCTH
U IUIAHUPOBATh JESATENBHOCTh B HECTAHJAPTHBIX CUTYalMAX, aJEKBATHO
OLICHMBAaTh BKJAJ KaXJOT0 M3 YYaCTHUKOB TpYNIbl B pELIECHUE
paccMaTpuBaeMoii MpooIeMBbl




11 KJIACC

Koxa
npoBep
f1eMOoro
pe3yJbT
aTa

IIpoBepsiemble MpeIMeTHbIE Pe3YJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHET0 001IEro 00pa3oBaHMsA

111

JIeMOHCTpHpOBATh HA MPUMEPAX POJIb U MECTO (UMK B (OPMHPOBAHUU
COBPEMEHHOM HAay4YHOW KapTUHBI MHPA, B PA3BUTHH COBPEMEHHOUN TEXHUKHU
U TEXHOJIOTHH, B MPAKTUYECKON MNESITEIBbHOCTH JIOJIEH, LEIOCTHOCTh U
€IMHCTBO (PM3MUYECKOM KapTHHBI MHUpa

11.2

Y4uThIBaTh TPaHUIBl MPUMEHEHHUS] H3YyYEHHBIX (UINYECKUX MOJeNei:
TOYEYHBIA DJIEKTPUUYECKUM 3apsAl, sAepHas MOJEIb aToMa, HYKJIOHHAas
MOJIeNIb AaTOMHOTO si/ipa MpH pelieHnH PU3NIECKUX 3a1a4

11.3

Pacnio3naBare (Qusnueckue sBiaeHHS (TPOIECCHI) U OOBICHATH WX Ha
OCHOBE 3aKOHOB 3JICKTPOJUHAMHUKH M KBaHTOBOW (DM3UKHU: AJIEKTPHUCCKAS
MPOBOJIMMOCTH, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCHCTBUS
TOKa, B3aUMO/ICHCTBUE MarHUTOB, YJIEKTPOMArHUTHAs UHIYKIIUS, IEHCTBHE
MarHUTHOTO TIOJISI Ha TIPOBOJHHK C TOKOM U JIBIKYIIMHCS 3apsil,
AIIEKTPOMArHUTHBIE KoJIeOaHuUs U BOJTHBI, MPSIMOJIMHEIHOE
pacrpocTpaHeHHe CBETa, OTPAKEHHUE, MPEIOMIICHUE, WHTEePPEepEHIIHS,
nudpakus ¥ TOJSPU3aIKs CBEeTa, JAUCIEPCUs CBETa, (OTOIICKTPUICCKUI
addext (hoTodrddekr), cBeToBOE MaBiieHHEe, BOSHUKHOBEHUE JTUHEHYIATOTO
CIeKTpa  aToMa  BOJIOPOJIa,  €CTeCTBEHHAas M  HMCKYCCTBEHHAas
PaTuOaKTUBHOCTD




11.4

OnuceIBaTh HU3YUYCHHBIC CBOMCTBA BeIIEeCTBa (BHGKTpI/I‘-IeCKI/Ie, MAarHuTHBIC,
ONTUYECKUE, IIEKTPUYECKYIO IPOBOJUMOCTh paA3IUYHBIX Cpel) U
AJIEKTPOMArHUTHBIE  sIBICHUS  (NIPOLECCHI), HUCHOJB3YyS  (pusmueckue
BEJIMYMHBL: JICKTPUYCCKUAN 3aps]l, CUIIa TOKA, AEKTPUICCKOE HAMPSIKCHHE,
AIEKTPUYECKOE COMPOTUBIIEHHE, pPa3HOCTh moTeHnuanoB, JJC, paborta
TOKAa, WHAYKIMS MAarHUTHOTO ToJisg, cwia Awmmepa, cwia JlopeHna,
WHAYKTUBHOCTb KaTYIIKH, SHEPIrHUd 3JICKTPUYCCKOTO U MAarHuTHOT'O HOJ’IGﬁ,
HepuoJl M 4YacToTa KojeOaHWid B KOJeOaTeIbHOM KOHTYpE, 3apsia U Cuiia
TOKa B TIPOIIECCE TapMOHUYECKHX DJIEKTPOMAarHUTHBIX KOJEOaHUA,
(OKyCHOE pacCTOSIHHE | ONTHYECKash CHJa JIMH3bI; TPH OIHCAaHUU
IIpaBHUJIIbHO TPAKTOBATb q)HSquCKHﬁ CMBICJI HCIIOJB3YEMBIX BCIWYHWH, UX
0003HaYeHMs] U EIUHUILBI; YKa3bIBaTh (DOPMYJIbI, CBS3bIBAIOIINE JaHHYIO
(U3MYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU

115

OnuceIBaTh HN3Y4YCHHBIC KBAHTOBBIC SBJICHHUA W IMPOLUECCCHI, HCIIOJIb3Yd
(bHSI/IquKI/Ie BCJIMYUHEBI: CKOPOCTb OJJCKTPOMArHWUTHBIX BOJIH, JJIWHA
BOJIHBI MW 4YacToTa CBC€TA, OJOHEPrusd W HMITYJIbC CbOTOHa, nepuona
nmoaypacnanaa, SOHEPrus CBA3M aTOMHBIX AACP,; IPU ONNMCAHWUH IIPABHUIIBHO
TPaKTOBaTh  (DU3MYECKUH  CMBICT  WUCIOJB3YeMBIX  BEIUYHH, WX
0003HAYCHUSI ¥ €JMHHUIIBI; YKa3bIBaTh (OPMYJIBI, CBS3BIBAIONINE TAHHYIO
(GU3NYECKYI0 BEIUYHUHY C APYTUMHU BEIMYMHAMHE, BBIUUCISTH 3HAYCHHE
(bU3UYECKON BETMIMHBI

11.6

AHanu3upoBath (HU3HUECKUE MPOLECCHI U SBJICHUS, UCIIONIb3YS (hU3HUECKUe
3aKOHBl M TMPUHIUNBL 3akoH OMa, 3aKOHBI MOCJIEOBATEIBLHOTO U
napasuieIbHOTO COeTUHEHHS TPOBOAHUKOB, 3aKoH JIkoyns — Jlenua, 3akoH
ANEKTPOMArHUTHOM MHAYKIMH, 3aKOH MPSMOJIMHEHHOTO pacipoCTpaHEeHUs
CBETa, 3aKOHBI OTPAXKEHHSI CBETA, 3aKOHBI MPEIOMIICHHsS CBETA, ypaBHEHUE
OiiHmTeitHa s doTtordderra, 3aKOH COXpaHEHUS SHEPruu, 3aKOoH
COXpaHEHUS UMITYJIbCA, 3aKOH COXpaHEHUs IEKTPUUECKOTO 3apsi/ia, 3aKOH
COXpaHEHUs MacCOBOT0O 4HMCiIa, MOCTynarsel bopa, 3aKOH paauoaKkTUBHOTO
pacmajia; mpH STOM pa3iuvarh CIOBECHYI (POPMYIHMPOBKY 3aKOHA, €ro
MaTEeMaTHYeCKOe  BBIpAXKEHHWE U  ycloBUsA  (TpaHULBI, OOJacTH)
IPUMEHUMOCTHU

11.7

OHpe,Z[eJ'ISITL HaIlpaBJICHUEC  BCKTOpa HWHAYKIHWU  MArHuTHOTO  IIOJIA
IMPOBOAHUKA C TOKOM, CHUJIbL AMnepa " CUJIBI HopeHua

11.8

CtpouTh U OMHCHIBATH M300pakeHHE, CO3/1aBaEMOE IIOCKUM 3epKalioM,
TOHKOMW JTUH30U




11.9

Brimomaare OKCIICPUMCHTBI 110 HCCICOOBAHUIO (I)I/I3I/I‘-IGCKI/IX SIBJICHUI U
IIPOLIECCOB € MCIIOJB30BAHUEM MPSAMBIX U KOCBEHHBIX W3MEPEHHUH; IIPU
3ToM (GOpMyTUpOBaTH TpobiemMy (3aJady) © TUNOTE3y y4eOHOTO
IKCIIEPUMEHTA, COOMpaTh YCTAHOBKY M3 IPEIUIOKEHHOTO O00OpYIOBaHMS,
IPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOIBI

11.10

OcCymecTBIATh NMpsIMBbIE U KOCBEHHBIE M3MEPEHHs (PU3MUECKUX BEIHYWH;
Py 3TOM BBIOMpPATh ONTHUMAIBHBIA CHOCOO0 WM3MEPEHHUsT M HUCIOJIb30BATh
W3BECTHBIE METO/IbI OLIEHKU NOTPEIIHOCTEN N3MEPEHUN

11.11

HccnenoBaTh 3aBUCUMOCTH  (PU3UYECKUX BEIUYMH C HCIOJIB30BAHHUEM
MPSIMBIX U3MEPEHUM; MPH 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH
pe3ynbTaThl TOJYYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEIUYMH B BHUJIC
Tabnuil ¥ rpadKOB, JIe1aTh BBRIBOJIBI IO pe3yiIbTaTaM MCCIIEI0BaHM

11.12

CoOmogaTte  mpaBujia  0e30macHOro  Tpylda Ipd  IPOBEACHUU
HCcCIeJOBaHUH B paMKax  y4yeOHOro  3KCHepUMeHTa, ydeOHo-
HCCIIEIOBATEIBbCKOM M IPOEKTHOM JEATENBHOCTH C HCIOJIb30BAHUEM
M3MEPUTENBHBIX YCTPONUCTB U 1TaOOPaTOPHOTO 000PYAOBaHUS

11.13

Pemate pacuy€rHple 3amauu C SIBHO 3aJaHHOW (U3NUYECKOW MOJEIBIO,
WCTIONB3Ys (PU3UYECKHE 3aKOHBI ¥ MPUHIIUIIBI; HA OCHOBE aHAJIN3a yCIOBUS
3a/1auyu BBIOMPATh (PU3UUECKYI0 MOJIENb, BBIICTATh (PU3UICCKUE BETUIMHBI
u Gopmynbl, HEOOXOAMMBIC I €€ pelieHus, MPOBOJAWTH PaCUYEThl M
OIIEHUBATh PEATHHOCTb IMOJYYEHHOTO 3HAYCHHS (PU3MUECKON BEIIMUNHBI

11.14

Pemats KayeCTBEHHbIE 3a/auu: BBICTpanBaTh JIOTUYECKH
HENPOTUBOPEUHMBYIO LIEMIOUKY PACCY)KIEHUH C OMNOpod Ha H3Y4YECHHBIE
3aKOHbI, 3aKOHOMEPHOCTHU U (PU3UYECKUE SABIICHUS

11.15

Hcnonn3oBarh IIpu PCIICHUHA y‘IG6HBIX 3aaa4 COBPCMCHHBLIC
I/IH(bOpMaI_[I/IOHHHC TCXHOJIOTMHN JJIA IIOHCKaA, CTPYKTYPUPOBAHUA,
HHTCPIIPCTAIUKN W IIPCACTABICHUA yqe6H0171 nu HaquO'HOHYHHpHOﬁ
I/IH(bOpMaI_[I/II/I, HOHy‘IGHHOﬁ U3 Pa3/IMYHbIX HCTOYHHUKOB; KPHTHUUYCCKHU
AHAJIU3UPOBATD MOJIY4aCMYHO I/IH(bOpMaI_II/II-O

11.16

OOBSCHATH TPHUHIMIBI ACWCTBHUS MAIWH, MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; paznuyarh YCIOBUS UX OE30MacCHOTO UCIOJIB30BaHUS B
IMOBCEIHEBHOMN YKU3HU

11.17

[IpuBoauTh mpHMEpHl BKIaJa POCCHUICKMX U 3apyOeXHBIX Y4YEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHUE IPOLECCOB OKPYKAIOLIETO
MUPa, B pPa3BUTHE TEXHUKU U TEXHOJIOTUI




11.18

Hcnonb30BaTh TEOPETUYCCKUE 3HAHUS MO (U3UKE B TIOBCEIHEBHOM KHU3HU
s obecrieueHus: 0e30MacHOCTH HpU  oOpamieHMH ¢ TOpudbopaMu U
TCXHUYCCKUMHU yCTpOﬁCTBaMH, AJI1 COXpAaHCHUA 300POBbS U CO6JHOI[CHI/I5I
HOPM 9KOJIOTHYECKOTO TIOBEJICHUS B OKpYKafoLIel cpere

11.19

PaGorarb B Tpymme C BBIIOJHEHUEM pa3IMYHBIX COLMAIBHBIX pOJIEH,
IUTAHUPOBATh PA0OTy TPYIIIGI, PAIHOHAILHO PACHPEICsATh 00I3aHHOCTH U
IJIaHUPOBATh ACATCIBHOCTL B HCCTAHAAPTHBIX CHUTyalUAX, aJACKBATHO
OICHMBATL BKJIAJA KaXJOro M3 YYAaCTHHUKOB TIPYIIbLI B PCHICHUC
paccmaTpuBaeMoi pooOIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasna
ejla

Kona nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [TO3HAHU A

1.1

®usuka — Hayka o npupojae. Hayunbsie MeTo bl
NIO3HAHMS  OKpyxkaromero  mupa.  Poub
JKCIIEPUMEHTA U TEOPUU B MPOIECCE MTO3HAHUSA
IPUPOJIbI. DKCIEPUMEHT B (PUBHKE

1.2

MopaenmupoBanue (GU3MYECKUX  SBICHUA U
nporieccoB. Hayunsie runote3sl. Ouznueckue
3aKOHBI M TCOPHH. [ paHUIBI TPUMEHUMOCTH
¢uznyeckux 3aKkoHOB. [IpUHIMI COOTBETCTBHUSL.
Pons u wmecto ¢usukun B opmupoBaHUH
COBPEMEHHOM HAay4yHOW KAapTHUHBI MHpaA, B
MPAKTUYECKOU NESITEIBbHOCTH JIOJIEH

MEXAHHKA

2.1

###Pari#KIIHEMATHUKA

211

Mexanndeckoe aBmxeHue. OTHOCUTEIBHOCTD
MeXxaHu4yeckoro napikeHus. Cuctema oTcuéra.
Tpaektopus

2.1.2

[Tepemenienue, ckopocTh (CpemHsisli CKOPOCTb,
MTHOBEHHAass  CKOpPOCTb) M YCKOPEHHE
MaTepUuaIbHOW TOYKM, UX MPOEKIHH Ha OCH
CUCTEMBI KOOpAMHAT. Crnoxenue
NepeMEeIeHU U CII0KEHUE CKOpOCTen

2.1.3

PaBHOMepHOE u PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JBIKECHHE. I'paduxu
3aBUCUMOCTHU KOOPJHMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH u repeMeeHus
MaTepUaIbHOU TOYKU OT BPEMEHU




214

CBoOoHOE majeHue. Y CKopeHrue cB0O0HOTO
naacHus

2.15

KpuBosmueiinoe  nBmwxkeHue. PaBHOMepHOE
JABUXXCHUC MaTepHaHBHOfI TOYKHN 10
OKPY’KHOCTH. YTIJIOBasi CKOpOCTb, JIMHCHHAS
CKOpOCTb. [Iepuon u 4acToTa.
IleHTpOCTPEMUTENBHOE YCKOPCHHE

2.1.6

Texannueckue YCTPOMCTBA: CIIUJIOMETD,
JBUKCHHE CHapsOB, LENHBIE U PEMEHHBIE
nepenadn

2.1.7

[IpakTnueckue paboTHI. Hsmepenue
MT'HOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUICHUSI MEXJY IYTSIMH, NPONIACHHBIMU
TEJIOM 3@  IOCIIEAOBAaTEIbHBIE  pPaBHBIE
IIPOMEXYTKH BPEMEHU IIPH PAaBHOYCKOPEHHOM
JNBWKEHUH C HA4YaJIbHOM CKOPOCTBIO, PaBHOM
Hy0. M3ydeHnue NBMKEHUS MIApHUKa B BSA3KOU
KUJIKOCTH. WN3yuenne  ABWKEHWS — Tena,
OpOIIEHHOTO TOPU30HTATBHO

2.2

##HParf## IMHAMUKA

221

[Tpunun otHocutensHocTH [Mamuies. IlepBebrit
3akoH HproroHa. HWHepuMalbHBIE CHCTEMBI
oTcuéra

2.2.2

Macca tena. Cuna. IlpuHumn cyneprno3uiuu
cuI

2.2.3

Bropoii 3akon HplooToHa miga maTepuaibHOU
TOYKM B MHEpPUUAIbHONH cHCTeMe OTcuéra
(UCO). Tperuri 3axkoH HeroToHa  ans
MaTepUaIbHBIX TOYEK

2.2.4

3aKkoH BCCMHUPHOI'O TATOTCHHA. Cuia TsoKeCTH.
HepBaﬂ KOCMHYCCKAsA CKOPOCTh. Bec tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHs
CKOJIBKEHUS W  CHJIAa  TPEHUS  IOKOS.
Kospduuuent tpenus. Cuna conpoTUBICHUS
IIPY IBWKEHUH TeJa B )KUIKOCTH UJIH rase

2.2.7

[MocTynarensHOE W BpamaTtelbHOE JBHKEHHE
abCcoJIIOTHO TBEPJIOTO Tena




2.2.8

MoMeEHT CcHJIBI OTHOCHUTEIBHO OCH BpaliCHUA.
[Inmeqo cunbl. YcnoBusi paBHOBeCHUS TBEPIOTO
tena B ICO

2.2.9

Texunueckue YCTPOMCTBA: MO IIIMITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue paboTel. M3ydenue nBMKEHUS
Opycka 10 HAaKJIOHHOM IUIOCKOCTH MO
JIEMCTBHEM HECKOJIBKHUX cwil. MccnenoBanue
3aBUCHMOCTHU CWJI YIIPYTOCTH, BOZHUKAIOIIUX B
nepopMupyeMoil NpyKMHE U PE3MHOBOM
oOpa3le, OT BEIMYUHBI UX JepopMaluu.
HccnenoBanue yciioBHil paBHOBECUS TBEPIOTO
TeJa, UMEIOIIEro OCh BpaleHUs

2.3

##Par#H###3AKOHDBI COXPAHEHW A B MEXAHUKE

NMmnynsc MaTepHambHOW TOYKHM, CHCTEMBI

2.3.1 MaTepUaIbHBIX TOYEK. WMITylIbc CHIBI W
U3MEHEHHE UMITYJIbCa Tea
3.9 3akoH coxpaHenusi wumnyiabca B HCO.
e PeakTHBHOE IBIKECHUE
2.3.3 Pabora cuibl
2.3.4 MoOIIHOCTH CHJIBI
935 Kunernueckasi SHEpTusi MaTepHaaIbHOH TOYKH.
o TeopeMa 0 KHHETHYECKON SHEPTUM
[MotennmaneHas SHeprus. [loTeHIManbHas
236 SHEprus ynpyro aeGopMUPOBAHHOHN NPYKUHBI.
o [loTeHnmanpHas  dHeprus  Teila  BOJIU3HM
MIOBEPXHOCTH 3eMIIU
[loTeHIManpHbIe ¥ HEMOTCHIUAIBHBIC CHIIBL.
Csi3b  paboOThl HEMOTEHUHMANBHBIX CHI C
2.3.7 M3MEHEHUEM MEXaHUYECKON 3HEPruu CUCTEMBI
Tel. 3aKOH COXpaHEHHS  MEXaHHYeCKOU
SHEPTUu
2.3.8 Ynpyrue u Heylpyrue CTOJIKHOBEHHS




TexHu4eckue yCTpPOWCTBA: [BHKECHHE PAKET,

2.3.9 N
BOJIOMET, KOTIEp, NIPYKUHHBIN ITUCTOJIET
[Ipaktuyeckue pabotTel. M3ydenue cBs3M
53.10 CKOPOCTEM TeJI IpH HEYNPyroM yuape.

UccnenoBanue  cBsi3u  pabOTBI  CHJIBI €
N3MEHEHHEM MEXaHMYeCKOM OHCPIruu TCiIa

MOJIEKVJISAPHASA ®U3NKA U TEPMOAMHAMUKA

3.1

##Par###OCHOBBI MOJIEKYJISIPHO-KMHETUYECKON TEOPUN

311

OcHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-
KUHETUYECKON TEOPUHU. BpoyHnoBckoe
newxkenne. quddysus. Xapakrep ABUKEHUS U
B3aUMOJICHCTBHUS YaCTHI] BEIIECTBA

3.1.2

Mogenu CTpoeHUs Ta30B, KUIKOCTEH U
TBEPIBIX TENl U OOBSICHEHNE CBOWMCTB BEIIECTBA
Ha OCHOBE dTUX MoJieiei

3.1.3

Macca wMosekyn. KomuuecTBo — BeliecTBa.
[TocrosnHas ABoraapo

3.14

TemmoBoe paBHOBecue. Temmeparypa u €€
m3mepenue. [kana remneparyp Llenbcus

3.1.5

Monens U€aJILHOIO rasa. OcHoBHOE
ypaBHEHUE MOJICKYJISIPHO-KUHETUUECKON
TEOPHUH HICATLHOTO ra3a

3.1.6

AOcomoTHas Temreparypa Kak Mepa cpeaHein
KUHETUYECKOM SHEPTrUU TEIJIOBOTO JBUKCHHUS
yactul raza. [llkana remneparyp KensBuna

3.1.7

VpaBuenue Knaneiipona — MenneneeBa. 3akoH
JlaneTOHA

3.1.8

I"a3oBble 3akoHbI. M30mporeccsl B UeaabHOM
ra3e C IHOCTOSIHHBIM KOJIMYECTBOM BEIECTBA!
U30TepMa, U30Xopa, n3obapa

3.1.9

Texanueckue yCTpo¥icTBa: TEpPMOMETP,
6apometp

3.1.10

[Ipaktuyeckue paboTsl. M3MepeHune Macchl
BO3JyXa B KJIaccHOM komHarte. MccnenoBanue
3aBUCUMOCTU MEXAY IapaMeTpaMH COCTOSHUS
pa3peKEeHHOTO ras3a




3.2

OCHOBbI TEPMOAMHAMUNKN

3.21

TepmonnHamuueckass cucreMa. BHyTpeHHsA
DHEPrus TEPMOJAMHAMMYECKOM CHCTEMBlI W
crocoObl €€ U3MEHEHUS

3.2.2

KommnuectBo Temnotel u paborta. BHyTpeHH:S
SHEPrusi OJHOATOMHOIO UACAIBHOIO ra3a

3.2.3

Buapl Temmonepenaun:  TEIUIONPOBOIHOCTD,
KOHBEKIHs, W3JydeHue. TernoéMKOCTh Tena.
VaenpHas TemnoéMKOCTh BeliecTBa. Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIJIONepeade

3.24

[IepBblii 3ak0H TepMoauHaMuUKH. [Ipumenenune
IIEPBOTO 3aKOHa TEPMOIUHAMUKHU K
uzonpoueccam. ['paduyeckass MHTepHpeTaLHs
paboThI Taza

3.2.5

Tennosele MammHbl.  [IpuHOMOBL - 1EWCTBUSA
TEIUIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTHH B
TETIJIOBBIX MaIluHax. Koaddurment
nosie3Horo nericreus (gamee — KIIJI) termoBoit
MamuHbl. [Hukn Kapao u ero KITJ]

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTh  MpOIECCOB B IPHUPOJIE.
TemmoBkle JIBUTaTCIIN. IKOJIOTHYECKHE
poOJIEMBI TETIOOHEPTETUKH

3.2.7

Texnuueckue YCTpOICTBA: JIBUTaTEJIb
BHYTPEHHETO CrOpaHus, OBITOBOM
XOJIOIUJIbHUK, KOHJAULIUOHED

3.2.8

[IpakTuueckue paboThl. M3mepenue yaenbHON
TEIUIOEMKOCTH

3.3

###Parf## Al PEIATHBIE COCTOSAHNM A BEIIIECBA. ®A30BBIE

INEPEXO/IbI

3.3.1

Hap006pa30BaHHe N KOHJICHCAIW. I/IcnapeHHe
151 KHIICHUC. Y nenpHas TCILII0Ta
Hap006pa303aH1/1${. 3aBHCUMOCTD TEMIICPATYPhI
KHUIICHUA OT JaBJICHUA

3.3.2

AGcomoTHasT M OTHOCUTENIbHAs BJIAXKHOCTh
BOo3ayxa. Hacelenusiil nap




3.3.3

Teépnoe teno. Kpucramnnueckue u amophHbIe
Tena. AHM30TPONHS CBOMCTB KPHUCTAJUIOB.
Kunkue KPUCTAJLIIBI. CoBpemeHHbIE
MaTepuaibl

3.34

[l1aBnenne u KpucTauM3anus. Y elbHas
TeruoTa taBieHus. Cyomumanus

3.35

YpaBHEHHE TEIIIOBOTO OanaHca

3.3.6

TexHuueckue  yCTpONCTBA: TUTPOMETP W
IICUXPOMETP, KaJIOPUMETP, TEXHOJIOTHH
MIOJIY4EHHS] COBPEMEHHBIX MAaTE€pUajoB, B TOM
YyUCJie HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH

3.3.7

[IpakTnueckue paboTHI. Nsmepenune
BJIQKHOCTH BO3/lyXa

SJIEKTPOAMHAMUKA

4.1

##HPar#H#OJIEKTPOCTATUKA

41.1

OnekTpu3anus Tel. DIEeKTpUYecKuil 3apsa. [[Ba
BUJIa SJIEKTPUYECKUX 3apsI0B

41.2

[TpoBoaHMKH, JTUDJICKTPUKHU u
MOJTYITPOBOTHUKH

4.1.3

3aKoH COXpaHCHHUS JJICKTPHUICCKOI'O 3apsaaa

414

B3aumopeiictue 3apsaoB. 3akon Kynona

4.1.5

DIIEKTPUYECKOE noJe. Hanpsioxénnocts
JNEKTPUYECKOTO HOJIS. [punHnun
CYIEPIO3UIIH. Jluanu  HanpsKEHHOCTH
ANEKTPUYECKOTO MO

4.1.6

PaGora cuin  3IEKTPOCTATHYECKOTO  TOJIS.
Ilotrennman. Pa3HOCTE MOTEHIINAIOB

4.1.7

HpOBO)IHI/IKI/I n AUSJICKTPUKHU B IMOCTOSHHOM
OJICKTPUYCCKOM oJIc. I[I/ISJ'IGKTpI/ILIeCKaH
MMPOHUITACMOCTDb

4.1.8

ONEKTPOEMKOCTD. Kongencarop.
ONEeKTPOEMKOCTh  IJIOCKOTO  KOHJEHCATOpa.
DHeprus 3apsKeHHOTo KOHAEHCaTopa




Texnuueckue  yCcTpOHCTBA:  BIEKTPOCKOII,
JIIEKTPOMETP, INIEKTPOCTAaTHYECKas 3alIUTa,

4.1.9
3a3eMJIEHHE 3JIEKTPOIpPUOOPOB, KOHAEHCATOP,
KCEpPOKC, CTPYHHBIN IIPUHTED

4110 [IpakTnueckue paboTHI. N3mepenne

MEKTPOEMKOCTH KOHJICHCATOPA

4.2

HHPart#TIOCTOSIHABIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJJAX

421

VYcnoBus CYIIIECTBOBAHUS MMOCTOSTHHOTO
ANEKTpUYECcKoTOo ToKa. Mcrounuku toka. Cuna
Toka. [TocTosiHHBIN TOK

4.2.2

Hampsokenne. 3akon OMa a5 yyacTka 1enu

4.2.3

DNEeKTPUUECKOe CONPOTHUBIICHHUE. Y IENIbHOE
COMPOTHBIICHUE BEIIeCTBa

4.2.4

ITocnenoBarensHOE, napasiesibHOE,
CMEIIaHHOE COENHEHHE TPOBOTHIUKOB

4.2.5

Pabora snextpudueckoro Toka. 3akoH J[koyist
— JleHna

4.2.6

MonIHOCTh OJICKTPHUYCCKOI'O TOKA

4.2.7

anekTpoaBmwxkymas cuina (mamee — DJIC) m
BHYTPEHHEE COIPOTHBIICHHE MCTOYHHKA TOKA.
3akon Oma jama  ToNHOM — (3aMKHYTOM)
aneKkTpuueckoi nenu. KopoTkoe 3amMpIikaHue

4.2.8

DneKTpoHHas POBOJAUMOCTD TBEPABIX
METAJIOB.  3aBUCUMOCTh  COINPOTUBIICHUS
METaJIJIOB oT TEeMIIEPaTypHl.
CBepXnpoBOIUMOCTb

4.2.9

OnekTpuueckuid TOK B BakyyMme. CBolicTBa
JIEKTPOHHBIX ITyYKOB

4.2.10

[TonynpoBoanuku. CoOCTBEHHass M MPUMECHAs
IIPOBOAMMOCTD TOJIYNPOBOAHUKOB. (CBoMcCTBa
p-n nepexoaa. IloaynpoBoJHUKOBBIE TPUOOPHI

4.2.11

ONEeKTpUYECKUid  TOK B DJIEKTPOJIMUTAX.
DNEKTPOIUTHIECKAS JMCCOLAIus.
DneKTpoan3




4.2.12

DIEeKTPUYECKUM TOK B rasax.
CaMoCTOATENbHBIE W HECAMOCTOSTEIbHBIN
paspsa. PasimuHble THITBI CAMOCTOSITEIBHOTO
paspsna. Monnus. [1nasma

4.2.13

Texanueckue yYCTpOMCTBA: aMIIepmeTp,
BOJIBTMETP,  PEOCTaT, MCTOYHMKH  TOKa,
3JIEKTPOHArpeBaTeIbHbIE puOOpHI,
JJIEKTPOOCBETUTEIIbHBIE TPUOOPBI, TEPMOMETP
CONPOTHBIICHUS, BAaKyyMHBII h112 (i
TEPMUCTOPBI u (hoTOpE3UCTOPHI,
MOJIYTIPOBOIHUKOBBIH MO/, TaJlbBaHUKA

4.2.14

[IpakTrnueckue paboTHI. N3yuenune
CMEIIaHHOTO COEIMHEHHSI PE3UCTOPOB.
Usmepenne OJIC wncroyHMKa TOKa U €ro
BHYTpEHHero comnpotuienus. Habmonenue
UIEKTPOIIN3a

11 KIJACC

Kon
pasne
Ja

Koanposepsiemoro
3JieMeHTa

IIpoBepsiemMble 1eMEHTHI COIEP:KAHUS

4

OJIEKTPOAMHAMUKA

4.3

#HParHH#MAT HUTHOE I10JIE. OJIEKTPOMAI'HUTHAS MHAY KN A

43.1

IlocTossnuple Maruutel. BzaumonencrBue
IOCTOSIHHBIX MAarHUTOB

4.3.2

MarnutHoe mone. BekTtop MarHuTHOM
VHIYKLIHMH. [TpuHIMD CYNEPIO3ULIMH.
Jlunun marautHOM wuWHAyKIMuU. Kapruna
JIMHUHI MarHuTHOM WHAYKLIAU HOJIA
MOCTOSIHHBIX MarHUTOB




MaruutHOoe T1OJIe TPOBOJHUKA C TOKOM.
Kaptuna nuHuii 1ons JUIMHHOTO OPSMOIO
MPOBOJHUKA U 3aMKHYTOrO KOJIBLIEBOTO

4.3.3
MPOBOJHMKA, KATYIMIKM C TOKOM. OIBIT
Opcrena. B3aumoneiicTBue MpoBOJAHUKOB C
TOKOM
4.3.4 Cuia AMriepa, e€ MOIyJb M HAaIIPaBJICHHUE
Cuna Jlopenia, e€ MOIy/ib U HAMpaBlICHUE.
435 JIBkeHHe  3apsKEHHOM  4acTULbl B
e OJHOPOJHOM MAarHuUTHOM moje. PaGora
cuiel Jlopenna
4.3.6 SIBJICHHE AIEKTPOMArHUTHOW WHIYKIIAN
4.3.7 IToTok BekTOpa MarHUTHOM MHAYKIIMA
438 OJIC uHayknuu. 3aKOH JIEKTPOMArHUTHOU
o naaykiuu Papanes
Buxpesoe anektpuueckoe mose. OJIC
43.9 UHAYKIIMA B TPOBOJHUKE, JIBWKYIIEMCS
e IOCTYNATENLHO B OJHOPOJAHOM MArHUTHOM
oJje
4.3.10 [TpaBumno Jlenma
4311 NHnyKTUBHOCTh. fIBIEHUE CaMOMHAYKIIUU.
e DJIC caMOUHIYKIIMU
DHeprusi MarHuTHOTO TIOJIA KATYIIKH C
4.3.12
TOKOM
4.3.13 DJNIEKTPOMAarHUTHOE TI0JIC
TexHuyeckue  yCTPOWCTBA:  MOCTOSIHHBIE
4314 MAarHHUTEHI, AJIEKTPOMArHUTHI,
o 371EKTPOABUIaTENb, YCKOPHTEIN
AIIEMEHTApPHBIX YaCTHUI, MHAYKIIMOHHAS [1€Yb
IIpakTuueckue paboTHI. N3yuenne
MAarHUTHOTO TMOJS KaTYIIKK C TOKOM.
4.3.15 UccnenoBanne  nelcTBHS  ITOCTOSHHOI'O

MaraviTa Ha paMKy C TOKOM. HccnenoBanue
SAIBJICHUSA BHGKTpOMaFHHTHOﬁ HHIAYKIUU

KOJIEBAHUMA 1 BOJIHBI

5.1

##HPart#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE KOJIEBAHUA




5.1.1

Konebarenpnass  cucrema. CBo0o1HbBIE
konebOanusi. ['apMoHMYeckue KoyieOaHUS.
Ilepuon, wyacrora, amrumTyda u ¢asa
KoJIeOaHMt

5.1.2

[IpyxunHHbBIM MasATHHK. MaTeMaTH4ecKHuii
MasTHHUK

5.1.3

YpaBHeHHE TapMOHHYECKUX KOJICOaHUH.
Kunemaruueckoe u IUHAMHAYECKOE
onucanue KoiaedaTeIbHOr0 ABMKEHUS

5.1.4

[IpeBpaiienue 3Heprum Npu rapMOHUYECKUX
koseOaHusx. CBA3b aMILTUTYAbI KOJI€OaHUM
UCXOJAHOW BEJIWYMHBI C  aMIUIUTyAaMu
KoJe0aHul €€ CKOPOCTU U YCKOPEHHUS

9.1.5

Konebarenbusiit  koHTYp.  CBOOOAHBIE
AIIEKTPOMArHUTHBIE KOJICOaHUs B
UJeTbHOM  KoJeOaTeNTbHOM  KOHTYpe.
AHamoruss  MeXAy MEXaHWYECKUMH U
ANIEKTPOMArHUTHBIMHU KOJICOAHUSIMHU.
®opmyna Tomcona

5.1.6

3aKOH COXpaHEHHs JHEPTrUM B HICATHHOM
KOJIeOaTeIbHOM KOHTYPE

5.1.7

BreinyxaeHHbIE MexaHW4yeckue KoyeOaHHsl.
Pe3onanc. Pe3onanchas KpHBasl.
Beinyxaennbie AJIEKTPOMArHUTHBIE
KoJieOaHMsI.

5.1.8

[lepemenHbIH TOK. CunycounaabHbII
MEPEMEHHBIHN TOK.

5.1.9

MOoIIHOCTh MIePEMEHHOTO TOKA.
AMIUIUTYAHOE U JIeHCTBYIOIEEe 3HAYCHHE
CHJIBI TOKA M HAIIPSDKEHUS

5.1.10

Tpancdopmarop. IIpousBozactso, nepenaya
U TNOTpeOlIeHue SIIEKTPUYECKOH SHEpPIrUu.
OKOJIOTUYECKHE PHUCKU TIPU IPOU3BOJICTBE
3IEKTPUUECKOMN SHEPTUM. KynbTypa
MCIIOJIb30BaHUS AJIEKTPOIHEPTUN B
[IOBCEHEBHOM KU3HU

5.1.11

Texnuueckue ycTpoiicTBa: celicmorpad,
JIEKTPUYECKUI 3BOHOK, JIMHUU
JJIEKTpoIepesad




5.1.12

[Ipaktuyeckue  pabotel.  MccnemoBanue
3aBHCHMOCTH TIepUOJia MaJlbIX KOJIeOaHUM
rpy3a Ha HUTA OT JJIMHBI HUTA U MAacChl
rpys3a. MccinenoBanue NnepeMEHHOIO TOKa B
Henu U3 TMOCJIEI0BAaTEIbHO COECIUHEHHBIX
KOHJIEHCATOPa, KaTyLIKU U pe3UcTopa

5.2

H##HHPartH#MEX AHUYECKUE N ODJIEKTPOMAI'HUTHBIE BOJIHbBI

521

MexaHn4yeckue BOJTHBI, YCIIOBHS
pactipoctpanenus.  Ilepmoa.  CKopocTh
paclpoCTpaHeHUss W JIMHA  BOJIHBL.
[ToniepeyHbie U MPOJIOTBHBIE BOJIHBI

5.2.2

###Par### Wurepdepenuus u audpaxius
MEXaHUICCKUX BOJTH

5.2.3

3Byk. CkOpocTh 3ByKa. I'pOMKOCTH 3BYKa.
BricoTa Tona. TemOp 3Byka

5.2.4

DJIEKTPOMArHUTHbBIE BOJIHEL. VcnoBus
W3ITYyYEHUS AIIEKTPOMATrHUTHBIX BOJIH.
B3anmuas opuenrtanus BektopoB E, B u v B
3JIEKTPOMAarHUTHOM BOJIHE B BAKyyme

5.2.5

CaoiicTBa 3JIEKTPOMATrHUTHBIX BOJIH:
OTpaXeHHE, TMPEJIOMJICHUE, TMOJIIPU3AIIHS,
mudpakuusi, uHTephepeHiusa. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH

5.2.6

[Ikama 3JIEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHHe SIIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHLI PaduoOCBA3KM W TCICBUACHUA.
Paguonokamus. 9J'ICKTpOMarHI/ITHOC
3arpsA3HCHUC Opr>KEIIOH.I€I>i Cpeanbl

5.2.8

TexHuveckue yCTpOHCTBa: My3bIKaJIbHBIC
UHCTPYMEHTHI, YIBTPa3BYKOBas
JIMarHOCTHKA B TEXHUKE U MEJUILIMHE, pajap,
paTuoONpUEMHUK,  TEJIEBHU30p,  AHTEHHA,
tesnepon, CBU-neus

5.3

##HParf#OIITUKA

5.3.1

[IpsimosrHEHOE pacpoCTpaHEHHE CBETa B
OITHOPOHOI cpene. JIyu cBeta




5.3.2

OtpaxxeHue cBeTa. 3aKOHBI OTpAXKEHUS
ceera. [loctpoenne M300paKeHMI B TUIOCKOM
3epKaje

5.3.3

[penomnenne cBera. 3aKOHBI  TPETIOMIICHUS
CBeTa. AOCOITIOTHBIH IOKAa3aTeib
IPEITOMIICHUS

5.34

IToymHoe BHYTpeHHEE oTpakenue. [IpenenbHbIit
YTOJI IOJTHOTO BHYTPEHHETO OTPAXKEHUS

5.35

Hucnepcus cBeta. CiaoxHBbI cocTaB 6€10r0
ceera. LBer

5.3.6

Cobuparoniue U pacceuBarolllve JIMH3bI.
Tonkass nuH3a. DOKyCHOE pacCTOSHHUE H
OIITHYECKas1 CHhJia TOHKOM JIMH3BI.
[Toctpoenne u300pakeHUt B COOMpPAIONTUX
U paccenBaromux auH3ax. opmyna TOHKOU
JIMH3EL. YBEIWUYCHUE, JaBaeMoOe JIMH30H

5.3.7

[Ipenensl TPUMEHHUMOCTH TE€OMETPUYECKOM
ONTHKHU

5.3.8

WNurtepdepentus  cBera.  KorepeHTHBIE
HCTOYHUKHU. Ycnous HaOJI0ICHUS
MaKCHMYMOB u MUHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTHHE OT JBYX
cuH(pa3HbIX KOT€PEHTHBIX HICTOYHUKOB

5.3.9

Hudpakums CBeTa. JudpakuroHHas
pemérka. YcioBue HAONIOJEHHS TIIaBHBIX
MaKCHMYMOB npu NaIcHUU
MOHOXPOMATHYECKOTO CBETa Ha
T(PPaKIIUOHHYIO PEHIETKY

5.3.10

HOHﬂpI/ISaHI/IH CBCTa

5.3.11

TexHuueckue ycTpoHCTBa: OYKH, JIyna,
¢doroanmapar, MPOEKIUOHHBIA  ammapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI ONTHKA,
T(pakMOHHAs PElIETKa, MOISIPOU

5.3.12

[IpaxTrueckue paboTHI. N3mepenne
nokasarens npeinomieHus. Mccnenosanue
CBONCTB n300pakeHH B JIMH3aX.
Habmtonenue nucnepcun cBera




BJIEMEHTHI CIIEHUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

'panunpl  TPUMEHUMOCTH  KJIACCUYECKOU
MEXaHUKH. [TocTynats TEOPUH
6.1 OTHOCHUTEIIHOCTU: MHBAPHAHTHOCTh MOIYJIS
CKOPOCTH CBE€Ta B BaKyyMme, MPUHIIHUII
OTHOCHUTEJIBHOCTH DHHINTEHHA

6.2 OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH.
' 3aMe]UIeHHEe BPEMEHU U COKpAIllEHUE ITTMHBI

6.3 DHeprusi ¥ UMITYIILC CBOOOTHOW YaCTHIIBI

CBsi3b Macchl C DHEPrued W UMIYJIBCOM
6.4 CBOOOJIHOM  YaCTHIBl. OJHEPrus  IMOKOsA

CBOOOIHOM YaCTHUIIBI

KBAHTOBAA ®U3MKA

7.1

Hi#HPar###JIEMEHTBI KBAHTOBOM OIITUKU

®otonbl. opmyna Ilnanka cBsI3u sHEpPrun
7.1.1 dboTOHAa C¢ €ro 4YacToToW. OHeprus u
UMITYJIBC (JOTOHA

OtkpeiTHe U uccneaoBanue Gotodrddexra.
7.1.2 OnbITHI AlT. CronetoBa. 3aKoHBI
doTorddekra

VYpaBuenue DiHmrTelHa 1 GoTodddexra.

7.1.3
«Kpacnas rpanuma» porosddexra

7.1.4 Hasnenue cBeta. Onbitel I1.H. JIeOeneBa

7.1.5 XHUMHUYECKOE JEIUCTBUE CBETA

TexHuueckue yCTpoiicTBa: (POTORIEMEHT,
7.1.6 dboTOIaATUYHK, COJIHEUHAas Oarapes,
CBETOINO]T

7.2

CTPOEHHME ATOMA

Mopnens atoma ToMcoHa. OmbITHI
7.2.1 Pesepdopaa no uccnaeroBaHuO CTPOSHUS
atoMma. [InanerapHas Mozaenb atoma




7.2.2

IToctynatet bopa. N3nyuyenue u
noryoieHre (poToHOB MpU Mepexoe aToma
C OJJTHOTO YpOBHsI SHEPruu Ha Apyrou. Buasl
cnekTpoB. CHekTp ypoBHEH SHEpruu aroma
BOJIOpOAA

7.2.3

BomnHoBeIe cBoOlicTBa yacTun. BoaHBI 1€
Bpoitns. KopnyckynsapHo-BOJIHOBOM
nyanu3Mm.  Jludpakuus — SJIEKTPOHOB  Ha
KpHCTaJIax

7.2.4

CronTanHoe # BBIHYXJICHHOC H3JIYyUCHUC.
YeTpoicTBO M MPUHIIUTT PaOOTHI Jiazepa

7.2.5

TexHu4yeckue yCTpOMCTBA: CHEKTPAJIbHbIN
aHaJINU3 (CIEKTPOCKOI), Ja3ep, KBAHTOBBIM
KOMITBIOTED

7.2.6

[IpakTnueckue  pabotel.  Habmionenwue
JMHENYaToro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HAOMIONEHUS W PETHCTPALUH
3JIEMEHTAPHBIX YaCTHUII

7.3.2

OTKpbITHE  PAAMOAKTUBHOCTH.  OTBITHI
Pesepdopna 1o ompeneneHuto  cocraBa
panuoakTuBHOoro  m3nydeHus.  CBolicTBa
anbga-, Oera-, ramMma-u3Iy4YcHus. BnusHue
PaZIMOAKTUBHOCTHU Ha KUBbIE OPTaHU3MBI

7.3.3

OTKpbITHE MPOTOHA u HEUTpOHA.
Hyxnonnas mognens sigpa [eiizenOepra —
HBanenko. 3apsa snapa. MaccoBoe 4YHCIIO
sapa. M3oTombl

7.3.4

Anbda-pacna. DNEeKTPOHHBIN u
MTO3UTPOHHBIN Oera-pacma. I"'amMma-
U3JIly4eHHe. 3aKOH paJuOaKTUBHOIO pacnaja

7.3.5

OHeprusl CBsI3U HYKIIOHOB B sifpe. SnepHble
cuibl. Jledekt macchl siipa

7.3.6

HﬂCpHHC pCaKkIuu. I[eJ'IeHI/Ie " CUHTC3 SAJACP




7.3.7

SnepHbiit peakTop. TepMOsIEpHBIN CUHTES.
[IpoGmemMbl ¥  MEPCHIEKTUBBI  SACPHOM
DHEPreTUKU.  ODKOJIOTUYECKHE  ACHEKTBI
SIIEPHOY DHEPTETUKH

7.3.8

DnemMeHTapHbIe YaCTHULBI. OTtkpbITHE
IIO3UTPOHA. @yH1aMEHTAIIbHbBIE
B3aUMOJCUCTBUSA

7.3.9

TexHuueckue  yCTpOMCTBa: JIO3UMETD,
Kamepa BuibcoHa, saepHBIM  peakTop,
aToMmHas 6om0a

7.3.10

IIpaktnyeckue  pabotsl.  MccnenoBanue
TPEKOB YacTHI] (110 TOTOBBIM oTorpadusiM)

OJIEMEHTBI ACTPOOU3NKHU

8.1

Bun 3Bé3mnoro neba. Co3Be3musi, sSpKHE
SBéSI[I)I, IJIaHETHI, X BUANMOC ABUKCHUC

8.2

Comneuynass cucreMa. IlmaHeTel 3eMHOM
rpynmnbl. [[TaHEThI-TUTaHTBl U UX CIYTHUKH,
KapJMKOBbIE  IUIaHEeThl.  Manbele  Tena
CoJHEYHOM CHCTEMBI

8.3

Comnnie,  ¢dortochepa um  armocdepa.
CoJiHe4Hasi aKTUBHOCTD

8.4

Ncrounuk sneprun CoJiHIA U 3BE3]T

8.5

3BE3/IbI, HMX OCHOBHBIC XapPAKTEPUCTHKH:
Macca, CBETUMOCTb, PaJnycC, TeMIIepaTypa, ux
B3aUMOCBS3b. JluarpamMmma  «CHEKTpaJIbHBINA
KJIaCC — CBETUMOCTB». 3BE3ILI IJIABHOM
[IOCJIEN0BATENBHOCTH. 3aBUCHMOCTD «Macca —
CBETHMOCTDY U1 3BE3]1 IJIaBHOM
[IOCJIEN0BATEILHOCTH

8.6

###HPar###BuyTpenHee  cTpoeHHe  3BE3I.
CoBpemMeHHbIe Mpe/ICTaBICHHUS 0
NpoucXOoXaeHnu u sBomorun  CoiHia |
3BE3]1. DTambl )KU3HU 3BE3]




8.7

Mneunsii  IIyre — Hama ['anaktuka.
CnupanbHas CTPYKTypa lNanakTuky,
pacnpeneneHue 3BE€34, Tasa M IBUIM.
[lonoxenne wu  gBwxenne ConHua B
lamaktuke. Ilnockass w  chepudeckas
noacuctemsl ['anakTuku

8.8

Tunel  rajgakTHK. Paguoranaktuku u
KBaszapbl. YEpHBIE IBIPHI B Ipax rajJjakTHK

8.9

Bcenennas. Pacimupenue Beenennoit. 3akon
Xab06mna. Pasberanme ramaktuk. Bospact u
pamuyc Bcenmennoil, Tteopuss boubiioro
B3pbIBa. Mogenb «ropsuer BceneHHON.
PennkToBO€ M3MydeHNE

8.10

MacmrabHas CTpykTypa  Bcenennoi.
Meraranaktuka. Hepeménnbsie mpoOieMbl
aCTPOHOMUHU




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O TIPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

» @usuka. 10 knacc. Mskumes I'.4., byxosues b.b., Corckuit H.H.; nox
penakmueit [laphentreBoit H.A. AknnonepHoe o6mectBo «M3aaTeancTBO
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» ®usuka. 11 knacc. Mskuies I'.4., byxosues b.b., Hapyrun B.M.; nox
penakmueit [laphentreBoit H.A. AknnonepHoe o6mectBo «M3aaTeancTBO
«ITpocsemienue»
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