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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI HAa YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUU M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTesNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke c yuérom denepanbHoil pabodeil mporpaMMbl BOCHUTAHMS U
KOHLEMIMU TpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3anusaXx Poccuiickon denepauun, peaN3yIOIINX OCHOBHBIE
o0Opa3oBaTeabHbIE IPOTPaAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBlIeHO Ha (HopMUpOBaHHE
€CTEeCTBEHHO-HAYYHOU KapTUHbI MHupa oOyyawomuxcs 10-11 kmaccoB mipu
oOydeHHH uX Qu3rKe Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusiMm GI'OC COO
IUTAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeIMETHbIM pe3ysbTaTam
oOydeHHMsI, a TaKkKe YYUTHIBAET HEOOXOJMMOCTh pealu3alrUd MEXKIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMHM TMpeameTamMu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIC IENM M3Yy4eHUsS (PU3UKU Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHUS Kypca (PU3HMKHU: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no usmke BKIHOYAET:

e IUIAHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (pU3UKH Ha 0A30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 110 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeamera «Ou3nka» mo rogamMm o0yyeHHs..

dusrka Kak Hayka o HambOosee OOIIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyxaromieMm Mupe. ILIkonpHBIN Kype PU3NKH — CHCTEMOOOPa3y O
JUI €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHbI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
du3mueckoir reorpadueri u  acTpoHommei. Mcmomb3oBaHWE W AKTHBHOE
npuMeHeHne (U3NYeCKUX 3HAHMW  ONpeleNseT XapakTep U Pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEpPreTuKd, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3a/JaHHBIMHA CBOMCTBAMHU U JIPYTHX.
W3yuyenne (QU3MKH BHOCUT OCHOBHOW BKJaJ B (POPMHpPOBAHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4yarommxcs, B (OPMHUpPOBAHHE YMEHHH MPUMEHSThH
Hay4YHbII METOJI TO3HAHHUS IIPU BBIIIOJHEHUH UMM Y4€OHBIX HCCIIEOBaHUM.

B ocHoBYy Kkypca ¢Gu3MKK JJ18 YPOBHS CpeIHEro oOImero oOpa3oBaHUs
MOJIOXKEH pAX WAEH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3AesioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyueckux Teopud. Beaymum B Kypce sBusercs
(opMHpOBaHUE TPEACTABICHUN O CTPYKTYpPHBIX YPOBHSIX MaT€pUHU, BELIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzainus TpeArnosiaraeT HCIOIb30BaHHUE
I'YMaHUTApHOTO TOTEHLMaNa (U3MUYECKOM HAyKH, OCMBICIIEHHE CBSI3U Pa3BUTHUS
¢uzuku ¢ pa3BuTMeM oOOIIecCTBAa, a TaKkKe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOJIEMaAMH.

Hoess  npuknaonoti  nanpaenennocmu. Kypc ¢Gusuku mpennosiaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX U TEXHOJIOIMYECKUX MPHIIOKECHHM
U3Y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpobiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 00CYXICHUS
npo0JieM paloOHAIBHOTO MPUPOIOTOIB30BaHUS U IKOJIOTMUECKONH O0€30MaCHOCTH.

CrepXKHEBBIMHU DJIEMEHTaMH Kypca (U3MKA HAa YpPOBHE CpEAHEro oOIIero
oOpa3oBaHus SBJISIOTCA (u3HUeckre Teopuu ((PopMUpOBaHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POiau (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUMIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpUM, A ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUH U
IIPOIIECCOB).

CHCTeMHO-/IeSITEIbHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YyJaronmxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB M J1abOpaTopHBIX pador,
KOTOpBIC B MporpamMme 1o (u3uke oObESIMHEHBI B OONIUN CIIHUCOK YUYCHHYECCKUX
PaKTHYECKUX paboT. BolieneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M OLICHKH, OCYIIECTBISETCS  yYaCTHUKAMMU
00pa30BaTeIbHOrO IMpolecca MCXOAsl U3 OCOOEHHOCTEH IUIAaHUPOBAaHUS U
ocHamleHuss kaOuHeta (¢u3uku. Ilpm sToM oOecmeunBaeTcs OBIAJCHHE
O0y4aloUMMHCS YMEHUSIMH TMPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIETOBAHUS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEII0KEHHBIX TUITOTES.

bonpioe BHMMaHWE yAENAETCS PEUIEHUI0 PAcYETHBIX M KauyeCTBEHHBIX
3anay. IIpu 3TOM M pacy€THBIX 3a/1a4 NPHOPUTETOM SIBIISIOTCS 3aJauyd C SIBHO
3aJ1aHHOM (PU3UYECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3AKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pa3feia Kypca, TaK W WHTETPUPYS 3HAHUS U3
pa3HBIX pa3nesoB. /[ KauyecTBEHHBIX 3a/1ad MIPHOPUTETOM SIBIIIOTCS 3aJaHUs Ha
OOBsSICHEHHE TIPOTEKaHWS (PU3MUECKHX SBICHUH W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (U3MUECKOW MOMENTW IJIs CHUTYyallud TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuM ¢ TpeboBaHuamu PI'OC COO K MarepuanbHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpoiecca 0a30BBI ypOBEHb Kypca
(bu3MKHN HAa YPOBHE CPEIHETO 00IIEero 00pa3oBaHus JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKH WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NPEeIMETOB €CTECTBCHHO-HAYYHOI'O IMUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXoauMoe J1labopaTopHOe OOOpPYJIOBAHME ISl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YYCHUUICCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opy10BaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHKe (OPMHUPYETCS B COOTBETCTBHUHU C
NPUHIIMIIOM MHWHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TIOCTAHOBKY
NEPEUNCICHHBIX B TIporpaMme M0 (U3MKE KIIOYEBBIX JEMOHCTPAIMA IS
UCCIICIOBAHUS  UW3Y4YaeMbIX SIBJICHHUH M  TIPOIECCOB, OMIHPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpyIOBaHUE IJIsi YYEHUYECKUX MPAKTUUYECKHX padoT
dopMupyeTcsi B BUie TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBaeTCi B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUIEKTHI
1abopaTOpHOTO O000PYIOBAaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IMGPOBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOPHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUU SIBIISFOTCS :

e (QopMHpOBaHME HHTEpPECa W CTPEMJICHUS OOYYaAIOIIUXCS K HAydYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS B (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIECHHUS K OKPY)KAIOITUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHUSI KaK pe3ynbTaTa HU3Y4CHHS
OCHOB CTPOCHHMsI MaTepuu U (QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

o (opmupoBaHne yMeHUN OOBSICHATH SBICHUS C HCIOJIH30BAHUEM
dbu3HUeCKUX 3HAHUM ¥ HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mpeACTaBICHUN O poiu (DU3UKH IS PA3BUTHSA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHnne ITUX IeNield 00ecTeunBaeTCs peleHneM CIeAyIoNuX 3a71a4 B

npoIecce u3yueHus kypca (U3MKHA Ha YPOBHE CpPeIHETO 00IIero 00pa3oBaHUs:



e MpUOOpETEHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUx
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHUH NPUMEHSTh TEOPETHUUYECKUE 3HAHUSA IS
OOBbsICHEHHUS (PU3WYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATUA
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU,

e OCBOEHHME CIOCOOOB peHIeHUs pa3jIuYHbIX 3a7ady C SBHO 3a/JaHHOM
¢uznuecko MoOJeNbIo, 3ajay, MOAPa3yMEBAIOUIUX CAMOCTOSITEIbHOE
co3gaHue pu3NUecKol MOJEINH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;

e TMOHUMaHUE (U3MYECKHMX OCHOB W MPHUHIMIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOUIYIO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBEJICHUS
du3MUecKnX HKCIEPUMEHTOB, aHaIM3a M HUHTEpHpeTanuu HH(opmaiuu,
OTIpeJIEIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

e CO3[IaHWE YCIIOBUU [IJIsl Pa3BUTHS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

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

[Ipennaraemspiii B mporpamMme 10 (U3MKE TMepeyeHb J1abopaTOPHBIX U
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIb JI€TAaeT BBHIOOD
NpOBEJICHUs JIa0OPAaTOPHBIX PAadOT U OMNBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYJarOIITNXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3dnka u MeTOAbI HAYYHOI'0 NTO3HAHHUA

®uszuka — Hayka o npupoxae. Haydnble MeTOAbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »sKcnepuMeHTa W TEOPUHM B MPOLIECCE IIO3HAHMS IIPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUH M mpoueccoB. HaydHble rumnotessl.
duznyeckue 3aKOHbI U TeOpuH. ['paHuIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAy4YHON KapTHUHBI
MHpA, B IPAKTUYECKOU AECATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AnanoroBele U UU(POBBIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe aBvkeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéta. TpaekTopusi.

ITepemernienne, CKOpOCTh (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTb) U
YCKOPEHUE MaTEepUAIbHOM TOUYKH, WX MPOEKIHUH HAa OCHU CHUCTEMBI KOOPJMHAT.
Ciio)xeHue nepeMenieHil U CJI0KEHUE CKOPOCTEH.

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

CBoOoaHoe mazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuneitnoe  nBukeHue. J[BUKEHME  MaTepUaIbHOM  TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u gacrota odpamenus. LleHTpocTpeMuTensHOe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JIBH>)KEHUE CHAPSAJIOB, LICNIHBIE U PEMEHHBIE IIEpEaadH.

Jlemoncmpayuu

Mogenb cucTeMsbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHMUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO31yXE U B pa3pe:KEHHOM MMPOCTPAHCTBE.

HaGmionenune aBueHHsl Tena, OPOILIEHHOrO MOJA YIiOM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOHOrO Ma eHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyenne HEpaBHOMEPHOTO ABHKEHHUS C LIEJbIO ONPEIEICHUS MIHOBEHHOU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTIMH, HPONICHHBIMM TEIOM 3a
MOCTICIOBATENILHBIE PAaBHBIE IMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydenune nBUKEHUS IapUKa B BA3KOU )KUJKOCTH.

N3yuenne nBuxeHus Tena, OpoIIeHHOr0 TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['amumnes.  IlepBeii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuninun cynepro3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHON TOUKHU. TpeTuii 3akoH HproTOHA /1J1s1 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtarotreHus. Cuna Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Moxosi, CKoJibkeHus, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koaddumment tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpaniaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TeNa.

MoOMEHT cubl OTHOCUTEIBHO OCH BpamieHus. Iliedo cuibl. YcnoBus
paBHOBECHS TBEPJIOTO TENA.

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

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akoH HproToHa.

N3smepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAaIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomoi

N3yuenue nBuxeHus OpycKa 1Mo HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B MPYXUHE U
pe3UHOBOM 00pasiie, OT ux AedopMalum.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TENA, HMEIOMIETO OCh
BpallCHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 6 MEXAHUKE

NMnynbe MarepuanbHOM TOUKH (Tejia), CHUCTEMbl MaTEpHATIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIYJbca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunernueckast sHeprusi marepuaibHONM TOukH. Teopema 00 H3MEHEHHH
KUHETHYECKON YHEPTHH.

[ToTenunanbHas DHEPTHUS. [ToTenuuanbHas SHEPrus yIpyro
nedopMupoBaHHONW  TpYyKuHbL.  [loTeHIManpHass dSHeprusi Teina  BOJMU3HU
NOBEPXHOCTH 3E€MJIU.

[ToTennuanbHple W HEMOTCHIMAJIbHBIC  CHJIBI. CBsi3b  paboThI
HETMOTEHIIMAIbHBIX CHJI C M3MEHEHHEM MEXaHWUYeCKOW DSHEPruu CHUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckne ycTpoucTBa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MMUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE BUXKEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 00OpaTHO.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3yuyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JBYX OIMHAKOBBIX
HUTSHBIX MasTHHKOB.

HccnenoBanue cBsi3u pabOTHl CHIIBI C U3MEHEHHEM MEXaHUYECKOW DHEPruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOJANHAMMKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBmxkeHue. Juddysusa. Xapaktep ABUKEHUS WU
B3aMMO/JICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjiesiei. Macca u
pasmepsl Mojiekys. KonmnuectBo BemnectBa. [loctosHHass ABorajpo.

TemnoBoe paBHoBecue. Temmneparypa u e€ uamepenue. lllkana temneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJEKYJSPHO-
KMHETUYECKOW TEOpUU HACaNTbHOrO rasza. AOCOJIOTHAas TeMreparypa Kak mepa
CpeIHEW KUHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUs dYactull rasza. l[llkana
temrieparyp KensBrHa. 1'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—KiraneipoHna.
3akoH [lanbToHa. M30mponecchl B UIC€AUIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpencTraBieHUE H30MPOILIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue YCTpOWCTBA W TMPAKTUUECKOE IMPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COETUHEHUM.

OnpiThl 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopnens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIHE CYIIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBHSI.

Mojenb, WILTIOCTPUPYIOIIAs PUPOAY JAABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAT€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, 1aBJIEHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocrosbt mepmoOuHamuKu

TepMmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMHUYECKON
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmndyecTBo TermnoTel u pabora. BHyTpeHH s
SHEprus  ONHOATOMHOIO  MJACAJbHOrO  rasa.  Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JebHAs TEIUIOEMKOCTh BEIIECTBA.
KosmmuecTBO TEIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 06 aamabatHom miporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne mepBOro 3akoHAa TEPMOIAMHAMUKH K wm3ompolieccaM. [ 'paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTs NpoLieccoB B MPUPOJIE.

TermoBele  MamumHbl.  [IpyHOMIIBL  OEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPrUM B TEIUIOBHIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero kodd@uimMeHT Moae3HOro
JNEeUCTBHS. DKOJIOTMYECKUE MPOOJIEMBbI TEIIOIHEPTETUKH.



TexHuuecknue yCTPOMCTBA UM MPAKTUYECKOE TPUMEHEHHUE: JIBUTaTElb
BHYTPEHHETO CrOpaHus, OBITOBOM XOJI0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEPruM Tejia MPU COBEPIICHUH PaOOTHI: BBUIET
npoOKKU U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3Jlyxa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEM TpeHHUsl (BUI€OAEMOHCTpAI).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) Tejia MpH TeIuionepeaye.

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

Mopenu napoBoil TypOWHBI, IBUTATENs BHYTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JIBUTATEISI.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3mepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeujecmea. Pazoevle nepexoonvl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kumeHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsI BJIAXXHOCTh BO3Ayxa. HacelmeHHbld map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUs CBONCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpeMeHHble MaTepuanbl. llnaBinenue wu
KpUCTaIU3anus. Y nenpHas Tersiora miasineHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH IOJYYEHUSI COBPEMEHHBIX MaTE€pUajoB, B
TOM YHCJIE HAHOMATEPHUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npv noHW>KEHHOM [1aBJICHUMU.

Crioco0bl u3MepeHus BIaXKHOCTH.

HaGmronenre HarpeBaHus U MIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JieKTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsna. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKYM, OUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXpPAHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TodeuHblil 371EKTPUUECKUIN 3apsI.
Onektpuueckoe rmone. Hanpsk€HHOCTh  3nekTpuueckoro mnois. [IpuHiun



CYIIEpHO3UIUU DIIEKTPUYECKUX T0JIeU. JIMHUM HANPSHKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  snekrpoctatuueckoro  moina.  llotenmuan.  PasHocTb
NOTEeHIMAN0B. [IpOBONHMKM W JOUIJIEKTPUKKA B IJIEKTPOCTATUYECKOM  IIOJIE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoEMKOCTh. KoHneHcaTop. DNeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U NPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DBJEKTPOCTATUUECKash 3alluTa, 3a3eMJIEHHE HIIEKTPOINpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyHUHbIA IPUHTED.

Jlemoncmpayuu

Y CTpOoNCTBO M IIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaRIEKTPU3OBAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOJHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIIEKTPOCTATUYECKOM I1OJIE.

3aBUCUMOCTh DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAau
IUIACTUH, PACCTOSIHUS MEK1y HUMHU U TUDJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiii 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKUA TOK. YCIOBUS CYLIECTBOBAHUSA BJIEKTPUUYECKOIO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixxenne. 3akon Oma i1 yyacTka LEmu.

DIEKTPUUECKOE COMPOTUBJIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

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

DNEKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [iJ1s MOJTHOM (3aMKHYTOM) 3ieKkTpruyeckon nenu. Koporkoe 3aMbIKaHuE.

DONEKTpOHHAs ~ MPOBOJAMMOCTh  TBEPIABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIIOB OT TemnepaTypbl. CBEpXIPOBOJUMOCTb.

DNeKTpUUeCKuid TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKMY. CobOcTBenHas 151 IIPUMECHAas MIPOBOJMMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B  pacTBOpax W  paciuiaBax  dJIEKTPOJIUTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DJIEKTpUUYECKUii TOK B Ta3zax. (CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Inazma.

TexHuueckue YyCTpOMCTBA M MPAKTHYECKOE MPUMEHECHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTaT, HCTOYHUKH TOKa, DIEKTPOHATPEBATENbHBIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS] IUIUHAPUYECKUX IMPOBOJHUKOB OT JIJIUHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipsamoe wu3MepeHue »daeKTpoABMXKylIed cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBIICHHUS.

3aBUCUMOCTH CONIPOTUBIICHUSI METAJVIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pasps U MPOBOJAUMOCTb BO31yXa.

OaHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3aeKTpOABMXKYILIEH CHIIbI UCTOYHHKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktposnusa.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsa B 10 kiiacce OCYIIECTBISETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMu MaTEMaTHKH,
OMOJIOTMH, XUMHH, Teorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUs: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYEcKass BEIMYWHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QYyHKIUS,
napabona, runepOona, ux rpaduKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIMH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozusn: Mmexanndeckoe NBIKEHHE B JKMBOW mpupoze, nuddysus, ocmoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEILUIOBOE PABHOBECHE),
AJIEKTPUYECKUE SIBJICHUS B KUBOU IPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIllECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TeEJ, >KUAKOCTEH M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs IHCCOLMALIMS,
rajbBaHUKa.

l'eocpacghus: BNaXXHOCTb BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABWKEHUN C MCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs] B TEXHUKE, IOJAUIMIIHUKH, HCIIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JAPYTUe), JIBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MATEpUAIOB, B TOM YHCIE HAHOMATEpUAIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKash 3alluTa, 3a3eMJICHUE 3JIEKTPOIpPHUOOPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArPEBATEIbHbIE npuOopBHl,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMuKa

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAan UHOYKYUA

[ToctosiHHBIE ~ MarHuThl.  B3auMoneicTBHME  MOCTOSHHBIX  MAarHMUTOB.
MaruautHoe mone. Bekrtop MarHuTHOM wuHaykiuu. [IpuHuun cynepno3uiuu
MAarHUTHBIX MOJeW. JIMHMM MarHuTHOW MHAYKUMHU. KapTuHa JMHWUNM MarHUTHOU
WHIYKUIWH T10JIS1 TOCTOSIHHBIX MarHUTOB.

MarnutHOe TI0JI€ TPOBOAHUKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHuTHOTO TMOJI JJIWHHOTO MNPSIMOTO IMPOBOJHUKA M 3aMKHYTOIO KOJIBLEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT OpcTena. BzaumoaencTeie mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib M HalpaBJieHUE. [[BUKEHUE 3apsiKEHHOW YacCTHUIIbI
B OJJHOPOJHOM MarHuTHOM Tose. PaGota cubl JlopeHiia.

SlBneHne 3JIEKTPOMAarHUTHOM HWHAYKIUH. [IOTOK BeEkTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOABMXKYIIAA CWIa UWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nanykuuu Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHIA WHIYKIHH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIbHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

[TpaBuno Jlenua.

NunykTuBHOCTE.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIAYKIIVH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TOCTOSHHbBIC
MAarHuThbl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YaCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO MTyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMY MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTb JJIEKTPOABMKYIIEH CHUJIbI UHAYKUUUA OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIIUH.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue 1ecTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMAarHUTHOW MHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble KoJ1eOanus

Konebarenbnas  cucrtema.  CBOOOAHBIE  MEXaHMYECKHE  KOJeOaHUS.
[Napmonnyeckue konebanus. [lepuon, wacrora, amruiutyaa u (aza kosieOaHUM.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUN MAasiTHUK. YPaBHEHHE TapPMOHHYECKUX
kosieOanuii. [IpeBpalenre sHeprun Mpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii koHTyp. CBOOOIHBIE AIEKTPOMAarHUTHBIE KOJIeOAHHS B
UJCATBHOM KOJe0aTeTbHOM KOHType. AHAJIOTHS MEXKIYy MEXaHUYECKUMHU H
ANEKTpOMarHuTHeIMU  KoJeOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUS
HHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienue o 3aTyxaronux KojieOaHUAX. BhIHYKIeHHbIE MEXaHUYECKUE
KosneOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOAHNS.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTB
MIEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE€ W JCHCTBYIOIEE 3HAUEHUE CHJIbI TOKa U
HaIPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U MOTPEOICHHUE DICKTPUICCKOM
SHEPIruMu. JKOJOTMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
WCIOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, JJUHUH JIEKTPOIIEpeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJieOaTeIbHOM CHCTEMBbl (MPYXUHHBIA WA
MaTeMaTU4eCKUM MasiTHUK).



HaGmtonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BBIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUST OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3oHanc mnpu moOCIE€NOBAaTEIbHOM COEIMHEHUU PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTpOonepeIadHn.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTU MEPUOA MalbIX KOJeOaHMWH Ipy3a Ha HUTH OT
JUTMHBI HUTH M Macchl Ipy3a.

HccnenoBanre mMepeMEHHOTO0 TOKa B ILENM W3  IOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

Mexanudeckue BOJIHBI, ycioBus pacnpoctpanenus. Ilepuon. Ckopoctb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeuHble W TPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius u nuppaxkius MEXaHU4eCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TemMOp 3ByKa.

DNEKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3JYyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanus BekropoB E, B, V B anexkrpomarautHoit BonHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHHUE, MpEIOMIICHUE, MOJspu3anus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANEKTPOMATrHUTHBIX BOJIH.

[Mkana >MeKTpOMarHUTHBHIX BOJH. [[puMeHeHne 31eKTpOMarHuTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMTIIBI paguoCBsI3U U TeleBUACHUS. Paguonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHnueckue ycTpoiicTBA W MNPAKTHYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasl JAMArHOCTUKA B TEXHUKE W MEAULMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenue oTpakeHus M MPEIOMICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepennnu u qudpakiiny MEXaHUIECKUX BOJIH.

3BYKOBOM PE30HAHC.

Habnionenune cBs3u TPOMKOCTH 3BYyKa W BBICOTBI TOHA C aMIUIUTYAOH U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUE,
MpesIoMJIeHUE, Moaspu3anus, udpakums, UHTEPPEPEHIIHS.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonuHElWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHoOuU cpexne. JIyu ceera. ToueuHbIli HCTOYHHUK CBETA.

Otpaxkenue cBeta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzoOpaxeHuil B
IIJIOCKOM 3€pKarlie.

[Ipenomiienue cBeta. 3aKOHBI MPETIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeNb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHblid yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

JHucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

ColOuparome u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHUEe M ONTHUYEeCKas cujia TOHKOW JuH3bL. [locTpoeHue u3o0pakeHuil B
coOMparIMX U paccerBaronux JuH3ax. opMyna TOHKOW JMH3BL. YBEJIUYCHHE,
JlaBa€MOoe€ JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBas ontuka. WnaTtepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
YcnoBuss HaOMOIECHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpPEHIIMOHHON
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cBeta. JudpaxiumoHHas peméTka. YcCiaoBHEe HaOIIOICHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJAE€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGpaKkIUOHHYIO PEIIETKY.

[Tonstpuzanus ceera.

TexHuueckne ycCTpoWCTBA M MPAKTUUECKOE TMPUMEHEHUE: OYKH, JyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEeJIECKON, BOJIOKOHHAs
OMNTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE paAcCIpOCTPAHEHUE, OTPAKEHHE M MPEIIOMJIIEHUE CBETA.
OnTuaeckue mpuOopHI.

[TonHOe BHyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

HccnenoBanre cBOWCTB H300paKEHUH B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIeCKomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakimu ceera.

HabGmonenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOIMIbIO IPU3MBI.

[Tonydyenue cnekTpa ¢ MOMOIIBIO AU(PPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomoi



N3mepenue nmokasaresns NpeaoMIeHUs CTEKIIA.
HccnenoBanue cBOWCTB M300paKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznes 6. OcHOBBI cCrIeMATIBLHOM TEOPUU OTHOCUTEJIBbHOCTH
['paHnubl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynatel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLIMUI OTHOCUTEJIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHHU U COKpAILCHHE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKON YACTHIIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILIBI. QHCPFI/IH
ITOKOA.

Pazgen 7. KBanToBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u sHEpPruM (POTOHA C €r0 YACTOTOU. DHEPTHUS
U UMITYJIbC (HOTOHA.
OTtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToaddexra. YpaBHenue DiHmTeriHa st Pororddekra. «KpacHas rpaHuiia
doTorddexra.

JlaBienue ceeta. OnwiTel I11. H. JIeGenena.

XUMHYECKOE JICUCTBUE CBETA.

TexHuueckre yCTpoCTBA W MPAKTHUUECKOE TPUMEHEHHE: (POTOIEMEHT,
dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHEro ¢oTo3ddexra.

Csetonuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHIL.
[Inanerapnas mogmens aroma. lloctynater bopa. M3nydenume u mnormiomeHue
(GOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS SHEPTUU Ha Apyrou. Bumwl
cnekTpoB. CHEKTp ypOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactul. Bomubl e bpoitis. KoprnyckynspHO-BOIHOBOM
Ty aJli3M.

CnoHTaHHOE U BBIHYX/JCHHOE U3JIyYEHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHasu3 (CIEeKTPOCKOMN), JIa3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHedyaThiX CIEKTPOB U3TyYEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmtonenue nuHevaToro cekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CIOKHOCTh CTpOeHHs siapa. OTkpbITHE
paanoaktuBHOCTH.  OmbiTel  Pe3depdopna  mo  ompeneneHuro  cocTaBa
paanoakTuBHOro u3nydenus. CBoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Biusinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsa sapa. MaccoBoe unciio siapa. M30Tomnsl.

Anbda-pacnan. DIEKTPOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.

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

SnepHble peakuuu. Jlenenue u cUHTE3 €.

Anepnsiii peaktop. Tepmosmepubiii cunTe3. [IpobGieMbl U TEPCIIEKTHUBBI
AIEPHON SHEPreTUKUA. DKOJIOTHYECKUE ACIIEKThI SIAEPHON SHEPTrEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertobl HAOJIIOIEHHS U PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTagbHbIe B3auMoAeicTBus. EnMHCTBO hrsndeckoil KapTUHBI MUpa.

TexHuueckne ycTponWCTBa U MPAKTUYECKOE NMPUMEHEHHE: JO3UMETp, KaMmepa
Buiibcona, siaepHbIil peakTop, arToMHas 6oMoa.

Jlemoncmpayuu

CUY€TynK HOHU3UPYIOLIUX YACTHLI.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3znen 8. JineMeHTHI aCTPOHOMUM U acTPOPU3NKH

Dtansl pa3BUTHUS acTpoHOMUU. [IpuKkiiafHOe U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3BésnmHoro neba. Co3Besnusi, sipKue 3BE3JbI, TUIAHETHI, UX BHUIUMOE
JIBIDKCHHE.

ConHeynas cucreMa.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CosHIAa U 3BE3L.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATEIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» 11 3BE3J] TJIABHOW IOCJIEN0BATEIbHOCTH. BHYyTpeHHEe CTpoeHue



3BE31. COBpEMEHHBIE MPEACTABICHUS O NMPOUCXOXKACHUU U dBoMonnu CoJHIA U
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxkenne m nBukenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. UEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpyktypa Beenennoii. Meraranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenusi HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMIBIOTEPHBIX
NPUJIOKEHUM I Onpe/ieNieHus MOJIOKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JlyHsl, miianet, Miieunoro IlyTu.

O6o0maromiee NOBTOPEeHNE

Pons ¢u3ukm W acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M 3THYECKON cdepax AesTeTbHOCTH YeJIOBeKa, POjb U MECTO (PU3UKH
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTUHE MHUpPA, POJIb PU3NYECKON TEOPUH
B (GOpMHUpPOBAaHUM TPEJCTABICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
dusznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIIEHUN O IIPUPOJIE.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsa B 11 Kilacce ocymecTBIsIETCS ¢
Y4ETOM COJAEPKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaTeMaTHKHU,
OMOJIOrMH, XUMHH, Teorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle nonsamus, CBSI3aHHBIE C M3YyYEHHUEM METOJOB HAYYHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumores3a, (uU3MUecKass BEIUYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMHA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMH, TPU3HAKA TOJ00MSI TPEYroJbHUKOB,
OTIpeJICIICHHE TUIOIA N TIOCKUX (puryp u 00bEéMa Ted.

buonoeus: »snekTpudeckue SBICHUS B JKUBOM NOpUpoJe, KoJjieOaTeabHbIe
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUUYECKUE SIBJICHUS B )KUBOW MPUPOJE, JCUCTBUE
paauauy Ha )KUBbIE OPTAHU3MBI.

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



l'eocpachusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX Py,
(poTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHUIA.

Texnonocusa: JMHUMA DJIEKTpOIIEpenad, TIEHEpPATop IMEPEMEHHOIO TOKa,
AIEKTPOBUTATENb, WHAYKIIMOHHAS II€Yb, pPAAap, PAAUONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN amnmapar, BOJOKOHHAs OMNTHKA,
coJiHeYHas Oarapes.



IINIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHSA IMPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®Du3nMka» Ha YpPOBHE CpEIHEro OoOIIeTro
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECHEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIEC PE3YybTaThl OCBOCHUS yueOHOro npeamera «Dusnkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMN, TIO3UTUBHBIX BHYTPEHHHX  YyOEXIECHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIHUTATEILHOU 1€ TEIbHOCTH, B TOM YHCJIE B YACTHU:

1) rpasKaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTh IPAXKTAHCKOW MO3UIIMK 00YJaIOIIEerocsl Kak akKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AESATEIBbHOCTh B MHTEPECAX TIPakIAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNHg;

YMEHHUE B3aUMOJIEMCTBOBATH C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS:

c(hopMHUPOBAaHHOCTH POCCUUCKOU rpaKIaHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPHUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENbHOCTHA YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHUE K MHUPY, BKIIFOYasl SCTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3InyHbIM cdepaMm npodecCHuOHANIbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynyuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHbI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTU
(bU3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0J10rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHME TJI0OAIBHOIO
XapakTepa FKOJIOTHYECKUX MPooIieM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JEUCTBUM B OKPYKAIOIIEN CPEJEC HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEJI0BEUECTBA;

paclIMpeHre OMbITa JeATEeIbHOCTH HKOJIOIMYECKOW HaNpaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO (PU3UKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs  (UBMKU  OCYHIECTBISTH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh NHIUBUAYAIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBAaTh M aKTyaJM3MpOBaTh  IMPOOJIEeMy,
paccMmarpuBaTh €€ BCECTOPOHHE;
OIPENICTISATh IETN JeATCIBHOCTH, 3aJaBaTh IapaMEeTPpbl W KPUTCPUU WX
JTOCTH)KCHUS;
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHMS B  paccMaTpHBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUIAH PEIICHUS TPOOJIEMBbI ¢ y4ETOM aHaIM3a HMEIONIUXCS
MaTepHAbHBIX U HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JIEATEITLHOCTh, OIIEHUBATh COOTBETCTBUE PE3YIIHTATOB
IIEJI5IM, OIICHUBATh PUCKH TOCTIEACTBUH JCSITEIBHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEaIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTebckue JeiiCTBUS
BJIQJICTh HAYYHON TEPMHUHOJIOTHEH, KIIOUEBHIMA TOHSITHSIMU M METOJAMHU
bu3nYecKol HAYKH;



BJIJIETh HABBIKAMH Y4E€OHO-MCCIIEIOBATENIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
MHTEpIpEeTalny, MpPeoO0pa3oBaHUI0 W MPHUMEHEHUI0O B PAa3NIUYHBIX YYeOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3[IaHUN YYE€OHBIX TPOEKTOB B 00JaCTH (PU3HKHU;

BBISIBIIAATh MIPUUMHHO-CIICJCTBEHHBIC CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAaXOJWUTh apryMEHTBI IJIsl JI0Ka3aTelbhCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHNUS;

aHAJIM3UPOBATh TMOJYYCHHbIE B XOJE peUIeHHs 3a7add  pe3yJbTaThl,
KPUTUYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3HPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIC 3a/Jauyll B 00pa30BaTEIBHOM
JESITeLHOCTH, B TOM YHCJIC IPU U3yYEeHUU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUECKYIO 00JIacTh
KHU3HEICATCITHLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, peJiaraTb OpUrMHAJIBHBIE MTOIXO0/Ibl U PELLICHUS;

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

Pab6ora ¢ undgopmanmeii:

BJIQJIETh HABBIKAMU MOJyYEHUs MHPOpMALUHU (PU3UUECKOTO COAEPIKAHUS U3
HUCTOYHMKOB PA3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBIATh IIOWCK, aHaJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpETalnio MHPOPMalUU pPa3IMYHBIX BUIOB U (hopm
IpeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeICcTBa HMH(MOPMAIMOHHBIX M KOMMYHHKAIlMOHHBIX
TEXHOJIOTUHA B PEHIEHUH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPraHU3alIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HAProOHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, pPEecypcocOepekeHus, MPaBOBBIX ©  ATHUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COACpPXKaHUS B Pa3iIMUHBIX (opmaTax C
yu€TOM Ha3zHaYeHUs MHPOPMAIMH U LEIEeBON ayIuTOPUH, BEIONpAs ONTHUMAIBHYIO
(Gopmy mpencTaBiIeHUS U BU3YyaTH3aIUH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYIIECTBJISITH OOIIIEHHE Ha YPOKaX (PU3UKHU U BO BHEYPOUHOU JI€SITEIILHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(MJIUKTHBIX CUTyallud M CMST4arth
KOH(JIMKTHI;



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

[IOHUMAaTh U MCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIUBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX JEUCTBHA C Y4€TOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXK0T'0 YCHA KOJUICKTUBA,

IIPUHAMATh  L€Id COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPJMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXAaTh pPE3yIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO y4YaCTHMKA KOMAaHIbI B
001 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IIPOEKTHI, OLICHMBATbh HJIEU C MO3ULMUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATH IIO3UTUBHOE CTPATErMYECKOE TIOBEICHUE B PaA3JIMYHBIX
CUTYalUSIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

Pery/isiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO JIEATENLHOCTh B 00JIacTU
Gu3MKM W aCTPOHOMUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYITUPOBATH
cOOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBIIATh IUIAH PEIICHHS] PACUETHBIX M KAYECTBEHHBIX
3aj/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETTOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO IIpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpPOBaThb e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHHUIO JSPYIUIHMH B 00JACTH
($U3HUKHU, TOCTOSTHHO TOBBIIATH CBOW 00Pa30BaTENbHBINA U KYIbTYPHBIN YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIQJI€Th  HABBIKAMHU  TO3HABaTEIbHOW  pedeKcud KakK  OCO3HAHHUS
COBEpIIAEMbIX JCHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaAHUM;

WCIIOJIB30BaTh NMPUEMBI peieKCuu IJis OLICHKUA CUTYalluH, BHIOOpa BEPHOTO
pelieHus;



YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHHUS MO HX
CHUKECHUIO;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX TMpH aHAIU3€ Pe3ylIbTaToOB
JeSITEeIbHOCTH;

NpUHUMATH ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPHU aHAIU3e PE3yIbTaTOB
JIeSTEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mpouecce n0CTUXKEHUSI JTUYHOCTHBIX PE3YJBTATOB OCBOEHUSI MPOrPaMMBbI
no ¢u3MKe 1 YPOBHS cpeaHero oOmero oOpa3oBaHusi y OOyYaromuxcs
COBEPILECHCTBYETCS AMOIIMOHAILHBIN MHTEJIJICKT, peaIoIararmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHM, BKJIIOYAIONICTO CIIOCOOHOCTh ITOHMMAThL CBOE SMOIIMOHAITLHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTUS COOCTBEHHOW SMOIMOHAILHON C(ephl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTHPOBATBCA K
AMOIMOHAIBHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIUMH, BKIIIOYAIOIIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, WHUIIMATUBHOCTh, YMEHHME JCHCTBOBAaTbH HUCXOJS M3 CBOUX
BO3MOYKHOCTEH;

SMIIATHH, BKIOYAIONIEH CITOCOOHOCTh MMOHUMATh YMOIIMOHAILHOE COCTOSHUE
JPYTUX, YYUTBIBAaTH €ro TMPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3periaTh KOH(PIMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuyenuss B 10 kiacce mpeamMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

JIEMOHCTPUPOBATh HAa MPHUMEpPAX pOJib U MecTo (Pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4yHOM KApTUHBI MHUpPAa, B PAa3BUTUU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TIPUMEHEHHS] W3YYEHHBIX (PU3NUECKHX MOJENCH:
MaTepHalibHasi TOYKa, MHEPIMaIbHAs CUCTeMa OTCuéra, a0CONIOTHO TBEPIOE TENO,
WJICAIBHBIN Ta3, MOJACIHN CTPOCHHMS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYCUYHBIN
AIEKTPUUYECKUI 3aps]l IPU pelieHur HU3NYeCcKuX 3a1ay;

pacrio3HaBaTh (puU3MUECKUe SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOJMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKEHHE, CBOOOJHOE TAJEHHUE Tel, JBWKEHHE IO OKPYXHOCTH, HHEpIUS,
B3auMojielicTBue Tel, Auddy3usi, OpOYHOBCKOE JBHKEHHUE, CTPOCHUE >KUIAKOCTEH
1 TBEPJIBIX TEJI, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIAXKIACHUH), TEIIIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIMS, TUIABJICHHUE, KPUCTAJUIM3AIUs, KUIICHHE,
BJIYKHOCTb BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
coCcylie, CBsI3b MEXKAY I[apaMeTpaMH COCTOSIHMSI Ta3a B H30IpoIleccax,
AIEKTpU3AIUs TeJl, B3aUMOJEHCTBUE 3aPsI0B;

OMHUCHIBATh MEXAHUYECKOE [IBIXKCHUE, UCIMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MyTh, IEpPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, cuia,
UMITYJIbC TeJa, KUHETHYECKasl YHEPTUsi, MOTCHI[MAIbHAs dHEPTUs, MeXaHUYeCcKasl
paboTa, MexXaHWYeCKass MOIINHOCTh, NPU ONHCAaHUU TMPABWIBHO TPAKTOBATh
(bU3UYECKUl CMBICII MCHOJB3yEMbIX BEJIMYMH, MX OOO3HAYCHMS] U E€JUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3NYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH,

OTHUCHIBATh M3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3Ysl (PU3MYECKHE BEJIWYMHBI: JIaBJICHUE Tras3a, TeMIeparypa, CpeaHssI
KMHETHYECKasi SHEPTUsl XaOTUUECKOTO JBIIKCHHUS MOJICKYJI, CpEIHEKBaIpaTHIHASL
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3} (OUIIMEHT TOJIE3HOTO JIEWCTBUSA TEIJIOBOTO JBUTATENs; TMPU OIMHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3WUYECKU CMBICH HCHOJNB3YEMbIX BEIHYHMH, UX
0o0O3HAaYeHUsI W EAWHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOUIUE JIAHHYIO
(GU3MYECKYI0 BEJIMUYUHY C IPYTUMU BETUYUHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYeCKrue BEITUYMHBI: IJICKTPUUECKUM 3aps/l,
AIEKTPUUYECKOE MOJI€, HAMPSKEHHOCTD MOJIS, MOTEHIMAJ, PA3HOCTh MOTEHIINAJIOB;
IpU OINKCAHWU TPABUIBHO TPAKTOBATh (PUIUUECKUN CMBICT HCIOIB3YEMbIX
BEITMYMH, WX OOO3HAYEHUS M E€IMHUIIBI; yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
TaHHYI0 (U3UYECKYIO BEJIMUUHY C IPYTUMH BEIIMYNHAMU;

aHAMM3UPOBATh (PU3NUYECKHUE TPOIECCHl U SIBICHUS, WUCIIONB3Ys (U3MUECKHE
3aKOHBI W MIPUHIMIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsl HproToHa,
3aKOH COXPaHEHUs MEXaHMYECKON SHEpPruu, 3aKOH COXPAHEHUS UMIIYJbCa,
MPUHIUIT CYNEPIO3UIUN CHUJI, MPUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPrUU TEIJIOBOTO JBUKEHHSI MOJIEKYI C
a0COJIFOTHOM TeMmepaTypoil, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyaTh CIOBECHYIO
(GOopMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BbIpaKEHUE U YCIOBUS (IpaHUIBI,
00J1acT) MPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIC MPUHIUIBI  JACHCTBUS MallliH, NpUOOPOB U
TEXHUYECKUX YCTPOUCTB; pa3auyaTh YCIOBHS MX O€30MaCHOT0 HCIOJIb30BaHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJIHSITh OKCIIEPUMEHTBHI MO HCCIEIOBAHUIO (PU3UYECKUX SIBICHUM U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM, MPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTrO OSKCIEPUMEHTA,
coOUpaTh YCTAHOBKY W3 TMPEJIOKEHHOTO O0OpYAOBaHHUS, MPOBOJIUTH OMbBIT U
dbopMyITHUpOBATH BHIBOJIBL;

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
TOM BBIOMPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS] M MCIOJIb30BaTh H3BECTHBIC
METO/IbI OIEHKHU TOTPEITHOCTEN U3MEPEHUI;

UCCEJ0BAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEIMYMHAMH  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHHM, MPU ATOM KOHCTPYUPOBATH YCTAHOBKY,
(dbuKCUpoBaTh PE3yIbTAThl TOJYUYEHHOW 3aBUCUMOCTH (DU3UUECKUX BEIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIIEI0BAHNS,

coOJiro1aTh MpaBmwia 0€30MacHOro TpyjAa MpU MPOBEJACHUU UCCICIOBAHUN B
paMKax ydeOHOTro JKCIEPUMEHTa, Yy4eOHO-UCCIEOBATEILCKOM U MPOEKTHOU
NEATeIbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py1I0BaHMS;

pemiatb pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIW3a YCJIOBHS 3a/1auu
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NYECKUE BETUYUHBI U (POPMYIIBI,
HEOOXOUMBIE ISl €€ pelleHus, MPOBOJAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'0 3HAYCHUS (PU3NYECKON BEITUUNHBL;

pemaTh KaYeCTBEHHbIE 3a/1a4i: BBICTPAUBATD JIOTUYECKH HEIIPOTUBOPEUUBYIO
LEMOYKY pacCYXIEHUW C OMOpOl Ha M3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
buzudecKue SIBICHUS;

UCTIONIb30BaTh ~ MPU  PEIIEHWW  y4eOHBIX  3a7a4  COBPEMEHHBIC
MH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
U TIpE/ICTaBIICHUs Y4eOHOW M HAay4IHO-TIOMYJISIPHON HMH(POPMAIIUU, TTOTYIYCHHON W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH TIOTy9aeMyt0 HHPOPMAIIUIO;

IPUBOJUTH MPUMEPHI BKIAJAa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOILIECCOB OKPYXKAIOIIEr0 MHpa, B Pa3BUTHUE
TEXHUKHU U TEXHOJOTHIA;

UCTIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (U3NKE B MOBCETHEBHOW KU3HU
U1sl obecriedeHus: 0€30MacHOCTH MPU OOpAIEHUH C TPUOOpPAMHU M TEXHHUYECKUMU
YCTPOMCTBAMHU, JJIsI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEe;



paboTaTh B Tpymme C BBHINOJHEHHEM pa3IHYHBIX COLHUAIBHBIX POJICH,
IUTAHUPOBaTh pPabOTy TPYyNNbl, pPalUOHATBHO pacHpefeniaTh OOS3aHHOCTH W
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJIeKBATHO OIICHUBATH
BKJIaJ] KQKJIOTO M3 YYACTHUKOB IPYIIIBI B PEIICHNE PAaCCMaTPUBAEMOM MPOOIEMBI.

K xonmy oOyuenuss B 11 kJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y OOYJAIOIINXCS YMEHUI:

J€MOHCTPUPOBATh HAa MPUMEpPax pPoib W MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TMPAKTHUECKON NEATEITHHOCTH IOJEH, IEeNOCTHOCTh W E€IMHCTBO
dusndyecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHS W3YYEHHBIX (PU3NUECKHX MOJICIICH:
TOYECYHBIN AIEKTPUUYCCKUH 3apsl, Tyd CBETA, TOYCUHBIH UCTOYHHUK CBETA, siACpHAs
MOJIelb aTOMa, HYKJIOHHAsh MOJEbh aTOMHOTO siipa MPH PEIICHUH (PU3UIECKHUX
3azay;

pacmo3HaBaTh (pu3nUeckue sBIEHUs (TPOIECChl) U OOBSICHATH X Ha OCHOBE
3aKOHOB JJICKTPOJAMHAMUKH W KBAHTOBOW (PU3WKH: DIIEKTPUYECKAsl TPOBOJAMMOCTH,
TETUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHWTHOE JICWCTBUS TOKAa, B3aUMOJICHCTBHE
MarHWTOB, OJEKTPOMArHWTHAash WHAYKIMs, JEHCTBHE MAarHUTHOTO TIOJS Ha
NPOBOAHUK C TOKOM W JBIXKYIIUKCA 3apsiil, JJIEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, MPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETa, OTPAKEHHUE, MpPeIOMIICHHE,
uHTepdepennus, Audbpakuus W MOJApU3AlUsS  CBETa, JUCIEPCUsS  CBETa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHUE, BOSHUKHOBEHUE
JUHENYaTOro CHEeKTpa aToMa BOJOpPOAa, €CTeCTBEHHass W HCKYCCTBEHHAs
PaANOaKTHBHOCT;

OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIeCTBA (DIEKTPUUECKHE, MarHUTHBIE,
ONTUYECKHE,  DIEKTPUUYECKYI0  TMPOBOJUMOCTh  PA3IUYHBIX  Ccpel) |
AIEKTPOMArHUTHBIC SIBICHUSI (MPOIECCHI), HCHONB3Ys (U3HUECKHE BEITUYUHBI:
AIIEKTPUYECKHUM 3apsii, CUJa TOKA, AJIEKTPUUYECKOE HAIPSKEHHE, JICKTPUUYECKOE
COIPOTUBJICHHE, Pa3HOCTh MOTEHLHMAIOB, AIEKTPOJABIKYIAs CHia, paboTa ToOKa,
WHIYKIUST MAarHATHOTO TMOJsi, cuia Awmrmepa, cuna JlopeHiia, WHIYKTUBHOCTH
KaTyIIKH{, SHEPTUs 3JIEKTPUUECKOr0 M MAarHWTHOrO TOJei, Mepuoa U vacToTa
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3apsd]l U cuja TOoKa B Ipolecce
FapMOHMYECKUX 3JEKTPOMArHUTHBIX KojeOaHu#, (OKYCHOE pacCTOSHUE W
ONTHYECKas] CWJa JIMH3BI, TPU ONHCAHWH TPABUIHHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HCIIONB3YEMBIX BEITUYMH, WX OOO3HAYCHHMs] W CIAMHUIIBI, YKa3bIBaTh
Gopmymbl, CBSI3BIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYUHY C JPYTUMHU
BEITUYMHAMU;

ONKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBICHUS U TPOLECCHI, HUCIOIb3Ys
duznyueckre BEIMYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI |



4acTOTa CBETA, YHEPTUsl U UMITYJIbC (DOTOHA, NEPUOJ MOTypacnaaa, YHEPrus CBA3U
ATOMHBIX SIZIep, NPU ONUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UYECKUU CMBICIH
UCIIOIb3YEMbIX BEJIUYUH, UX OOO3HAYEHUS U E€IUHUIIbI, YKa3bIBaTb (HOPMYIIbI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYIO BEJIMYMHY C JPYTUMU BEJIUYHMHAMH,
BBIYUCIISTh 3HAaUCHUE (DU3NYECKON BEJIMUUHBI,

aHANM3UPOBATH (PU3MYECKUE MPOLIECCHl U SBJIEHUS, UCHOJB3Yys (pusnyeckue
3aKOHBI ¥ NMPUHLUIBL: 3aKOH OMa, 3aKOHBI ITOCJIENOBATEIBHOIO U MAPAJIIETBHOTO
COCOMHEHUS IPOBOJHUKOB, 3aKOoH Jkoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WHJIYKIUY, 3aKOH MPSIMOJIMHENHOTO pAaCIpPOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIITeHa ans gororddexra,
3aKOH COXPAaHEHUS SHEPIUH, 3aKOH COXPAHEHUs HMMIYJIbCA, 3aKOH COXPAHEHUs
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4uCia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYITUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUWE W YCIOBUA (TpaHMIlbl, 00JIACTH)
MPUMEHUMOCTH;

ONpeAesiTh HAMPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO TOJI MTPOBOJHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3[1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh OKCHEPUMEHTHl IO MCCIETOBAHUIO (PU3MUECKUX SBICHUN U
IIPOLIECCOB C HCIOJIb30BAHUEM IIPSAMBIX M KOCBEHHBIX WM3MEPEHUN: IIPU ITOM
dopMmynupoBaTh mpoOiemMy/3ajady W TUNOTE3y Y4YeOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEAJIOKEHHOTO OOOpYIOBaHUS, MPOBOJUTH OMNBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIC MU3MEPEHUs (PU3NYECKUX BEIMYWH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHBIC
METO/bI OIIEHKH MOTPEIIHOCTEN N3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIh30BAHUEM
OPSMBIX HM3MEPEHHH: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH
pE3yNbTATHl MOJYYECHHON 3aBUCUMOCTH (U3MYECKUX BEIUYMH B BHJE TaOIUIl U
rpaduKoB, IenaTh BEIBOIBI MO pe3ybTaTaM UCCIIET0BaHMUS;

coOmoaTh mpaBuiia 0€30MacHOTO TPy/Aa MPHU MPOBEACHUHN WCCIEIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATEIbCKON W TPOSKTHOU
JESTENHPHOCTH C WCIIOB30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB U 1a0OPaTOpPHOTO
000pyTI0BaHMS;

pemath pacy€THblE 3a7ayd C SBHO 33JaHHOM (DU3UYECKOW MOJIEIbIO,
UCIIOJNIb3YS (PM3MYECKHE 3aKOHBI U TPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3a1a4H
BbIOMpaTh (PU3NYECKYI0 MOJEIb, BBIACIATh (U3UUECKUE BEIUYUHBI U (POPMYIIBI,



HEOoOXoIUMBbIE ISl €€ pEeILIEeHUs, MPOBOAMTH PAcU€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAUCHUs (PU3HUECKON BEJTNYUHBI,

pelIaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTMYECKU HENIPOTUBOPEUUBYIO
LIETNIOYKY pACCYKICHUU C OIOPOM Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
buzndecKue sIBJICHUS;

UCIIOJIb30BaTh ~ MPU  PEIIeHMHM  y4yeOHBIX  3a7a4  COBPEMEHHbIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U TMpeACTaBlICeHUs Y4eOHON M Hay4dHO-TIOMYJSIPHOM MH(POpPMALIUU, MMOJTYYEHHOU M3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOIYyYaeMYyI0 HH(POPMAIIHIO;

OOBSACHATh NPUHIUIBI JACHCTBUS MAaIIUH, MPUOOPOB MU TEXHUUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecriedeHus: 0€30MacHOCTH MPU OOpaIIeHUH ¢ TPUOOpaMH M TEXHUYECKUMHU
YCTPOIMCTBAMU, ISl COXPAHEHUS 370POBBSI M COOJIOJEHUS HOPM SKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTarb B TpyNIe C BBHINOJIHEHUEM pAa3IMYHBIX COLUAJIBHBIX pOJIEH,
IUIaHUPOBaTh PAa0OTy TPYMNIbl, PaLUOHAIBHO paclpeAessiTh OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJIeKBAaTHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIIbI B PEIIEHUE paccCMaTprUBaeMOil MpoOIeMBbl.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
N HaumenoBanu | KosuvecTBo 4acoB DJIeKTPOHHBIE
" | e pa3aesaoB u (uudposbie)
n/ Bceer Koutpoububl | IIpakTHuyecku
TeM odpa3oBaTejibHbIE
n 0 e padoThlI e padoThl
NMPOrpaMmblI pecypcsl
Paznea 1. ®PUBUKA U METO/IbI HAYUHOTI'O ITIO3HAHMUSI
duzuka u
METOMLL bu6mmoreka [{OK
1.1 A 2 https://m.edsoo.ru/7f41bf7
Hay4HOTO 5
MTO3HAHUS =
Wroro mo pazueny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
2.1 Kunematuka 5 https://m.edsoo.ru/7f41bf7
2
bu6moreka [IOK
2.2 Junamuka 7 https://m.edsoo.ru/7f41bf7
2
3aKOHBI bu6mmoreka [IOK
2.3 COXpaHCHHUS B 6 1 1 https://m.edsoo.ru/7f41bf7
MEXaHUKe 2
Hroro mo pazgeny 18

Pazgen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMHUKA

OcHOBBI
MOTEKYIADHO- bu6moreka [IOK

3.1 . 9 1 https://m.edsoo.ru/7f41bf7
KHHETHYECKOH >
TEOPHUH
OCHOBBI bu6mmoreka [JOK

3.2 TEPMOIUHAMHK 10 1 https://m.edsoo.ru/7f41bf7
u 2
ArperaTHble
COCTOSIHHS bu6mmoreka [JOK

3.3 BEIIIECTBA. 5 https://m.edsoo.ru/7f41bf7
dasoBble 2
TIePEXO/IbI

Hroro no paszneny 24

Paznea 4. QJIEKTPOJIJUHAMUKA



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

DNEeKTPOCTATUK

bubmuoreka [IOK

4.1 . 10 https://m.edsoo.ru/7f41bf7
2
IlocTosiHHBIN
ANEKTPUUECKUI bubnuorexa [JOK
4.2 ToK. Toku B 12 https://m.edsoo.ru/7f41bf7
pa3znan4IHbBIX 2
cpenax
Uroro no pazgeny 22
PezepBHoe Bpemst 2
OBIIEE
KOJIMYECTBO 68
YACOB I1O

[TPOTPAMME



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

11 KVIACC

KoanuecTBo yacon DJIeKTPOHHbIE
Ne HaumenoBaHue
(uudpossbie)
n/ pa3aeyioB U TeM Bcer | Konrpouabnsl | IIpakTnyeck
o0pa3oBaTte/ibHbIE
n NnporpamMmbl 0 e padoThI ue padoTsbl
pecypcsl
Pazpnen 1. DJIEKTPOJAUHAMUKA
MaruauTHOE TI0J1€. bu6mmoreka [{OK
1.1 DJIeKTPOMarHUTH 11 1 3 https://m.edsoo.ru/7f41c9
asg MHIYKIUA ic
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
MexaHn4ecKkue u bu6moreka [IOK
2.1 AIIEKTPOMArHUTH 9 1 https://m.edsoo.ru/7f41c9
bI€ KOJIeOaHus ic
Mexann4deckue u bubmoreka [IOK
2.2 AJIEKTPOMArHUTH ) 1 https://m.edsoo.ru/7f41c9
bIE€ BOJIHEI ic
bubmmoreka [IOK
2.3 Onruka 10 3 https://m.edsoo.ru/7f41c9
7c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

OCHOBBI
CIIeLIMAIBLHOMN bu6mmoreka [IOK
3.1 H 4 1 https://m.edsoo.ru/7f41c9
TEOPHUH e
OTHOCHUTEIBHOCTHU L
Hroro mo pazgeny 4

Pa3znea 4. KBAHTOBASA ®U3UKA

DneMeHThI bu6mmoreka [JOK
4.1 KBaHTOBOM 6 https://m.edsoo.ru/7f41c9
OIITUKH 7c
bubmuoreka [JOK
4.2 Crpoenune atoMa 4 https://m.edsoo.ru/7f41c9
7c
bubmuoreka [JOK
4.3 ATOMHOE AP0 5 https://m.edsoo.ru/7f41c9
7c



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

Hroro no pazneny

15

Paznen 5. JIEMEHTDBI

ACTPOHOMMUMHU U ACTPOPU3NKHU

DJEMEHTHI bubmuoreka [IOK
5.1 aCTPOHOMUU U 7 1 https://m.edsoo.ru/7f41c9
acTpopu3uKu 7c
Uroro no pazgeny 7

Paznea 6. OGOBIIAIOIIEE IOBTOPEHUE

bubmuoreka [IOK
00600
6.1 ODHIAIOTIEE 4 https://m.edsoo.ru/7f41c9
MMOBTOpPEHUE
7c
Hroro no pazgeny 4
PesepBHOE BpeMms 3
OBIIEE
KOJIMYECTBO
YACOB I1O 68 4 !
ITPOTPAMME



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

YYEBHO-METOANUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOT'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

®dwusuka, 10 knace/ Msxkwumes I'. 4., Byxosues b.b., Corckuit H.H. mox penakiueit
[TapdentreBoiitH. A., Aximoneproe o6miectBo «M3narensctBo «lIpocBemenuer»
®dwusuka, 10 knace/ Msxkwumes I'.51., Byxosues b.b., Corckuii H.H. mox penakiueit
[MapdentreBoiitH. A., Aximoneproe o6miectBo «M3narensctBo «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA
®denepanbHas padbouas nporpamma. dmsmka 10—11 kraccel. ba3oBeiil ypoBeHB
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

— http://nsportal.ru - connaneHas ceth pabOTHUKOB 00pa30BaHMS.

— http://markx.narod.ru/pic/ - pusuka B 1mKoe.

— http://festival.1september.ru/articles/ - pectuBans negarornyeckux uaei

—  «OtkpeIThIi ypok». http://www.fizika.ru/ - caiit s yautenei GU3MKH U UX YICHHUKOB
— http://lwww.physics.ru/ - maTepuasl o pusmke.

—  www . ege .edu.ru - uadopmarnmonnsiii mopran EI'D.

— http :// school - collection . edu . ru / - emunast komnexuus [{OPos


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/

| [Ipommro u IIPOHYMEpOBaHO

[
upekrop
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