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HOACHUTEJIBHAS 3AIIMCKA

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

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcs 10—11 kiaccoB npu 00yueHun
X (Qu3rke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOI'O MOJIX0/a.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusiM GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METaNpeIMETHBIM pe3ysibTaTaM OOYyUEHHs], a TaKKe
YUUTHIBAET HEOOXOAMMOCTb peaju3aldd MEXIPEIMETHbIX CBs3ed (QU3UKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU TpeaMeTaMu. B Heill onpeensitoTcss OCHOBHBIE
e u3ydeHus (GU3MKU Ha YPOBHE CpeIHEero oO1iero oopa3oBaHus, IIaHUPyeMbIe
pe3yNnbTaThl  OCBOGHMS Kypca (M3UKHU: JIMYHOCTHBIE, MeETaIpeIMETHbIE,
nmpeaMeTHBIC (Ha 6a30BOM ypOBHE).

[Iporpamma no gpu3uKe BKIIOYAET:

e IUIAHUpPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca PU3MKU Ha 6a30BOM YPOBHE, B

TOM YHMCJIe MPEeIMETHbIE pe3yIbTaThl 110 ToJaM 00y4eHHUS;

e cojepxanue yueoHoro npeamera «duszmka» mo rogam oOyueHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBE yueOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpykaromeMm Mupe. LkonpHBIN Kype PU3NKHN — CHCTEMOOOpa3y O
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIBKY (DU3UYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3ydyaeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri um  acTpoHommei. Mcmomb3oBaHWE W AKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUKA  ONpeleNseT XapakTep U Pa3BUTHE
pa3HO0Opa3HBIX TEXHOJIOTUH B c(hepe IHEPreTUKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA,
IIOJIYYEHHSI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOMCTBaAMHU U Apyrux. M3ydenue
(U3MKK1 BHOCUT OCHOBHOM BKJIaJ B ((OPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOyd4arommuxcsi, B (OpMHpOBaHHE YMEHUN MNPUMEHATH HAYYHBIH METOJ
MIO3HAHUS [P BBINOJHEHUN UMU YYE€OHBIX HCCIEAOBAHUIM.

B ocHoBy Kkypca u3uku 11 ypOBHS CpeHEro o01iero oopa3oBaHus MOJI0KEH
PAI UAEH, KOTOPBIE MOKHO PacCMAaTPUBATh KAaK MPUHIUIIBI €70 OCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3esioB (PU3UKH, BKIIFOYAET KAK
BOITPOCHI KJIACCUYECKOU, TaK U COBPEMEHHON (PU3UKHU.



Hoes cenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHUH, BEILIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzainus TpearnojaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MUYECKOM HAayKH, OCMBICIIEHHE CBSI3U Pa3BUTHS
(u3KKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
1 HKOJIOTMYECKUMU MTpoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puszuku npeamnoaraet 3HaKOMCTBO
C IIUPOKAM KPYTOM TEXHHYECKHUX M TEXHOJOTHYECKHX MPUIOKEHUH HM3YUCHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM NpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHMH, a TaKkke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOJOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMHU DJIEMEHTaMH Kypca (U3UKA HAa YPOBHE CpEAHEro OoOIIero
oOpa3zoBaHus SBISAIOTCS (u3nueckue Tteopuu (popMHUpOBaAHUE TMPECTABICHHUN O
CTPYKTYpE MOCTPOCHUSI (PU3NYECKON TEOpUHU, POJU (HYyHIaMEHTAIbHBIX 3aKOHOB U
IIPUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUSAX O IPUPOJIE, TPAHUIIAX TPUMEHUMOCTH
TEOpUH, JJI ONMCAHUS €CTECTBEHHO-HAYUHBIX SBJIICHUI U MPOIIECCOB).

CHCTeMHO-/IeSITeIbHOCTHBIN MOJX0J] B Kypce (U3UKU peamu3yeTcs MpexIie
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyYaronuxcs.
Jl1s1 6a30BOT0O YPOBHSI Kypca (PU3HKN — 3TO UCIIOIH30BAHUE CUCTEMbI (PPOHTAIHHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB M TAOOPATOPHBIX pabOT, KOTOPHIE B IIPOTrpamMme
no ¢usnke 0ObEIMHEHBI B OOIIMI CIHCOK YYCHHUYECKHX IPAKTHUYECKHUX padoT.
Boienenne B yka3aHHOM TiepeyHe J1ab0OpaTOpHBIX paboT, MPOBOIUMBIX IS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIIACTCS YY4aCTHUKaMU 00pa3oBaTeNbHOTO Ipoliecca
UCXO/sl U3 OCOOCHHOCTEH IMJIaHMPOBAaHUS W OCHalleHHs kabunera ¢usuku. [lpu
3TOM oOecrneunBaeTcs OBJIAJACHHE OOYYAarOUIMMUCS YMEHHUSIMHU IPOBOJMTH
KOCBEHHBIE M3MEpPEHUs, MCCIEIOBAaHUS 3aBUCHUMOCTEH (DU3MUECKUX BEIUYHUH U
IIOCTAHOBKY OIIBITOB 10 IPOBEPKE MPEIOKEHHBIX TUIIOTE3.

Bonbioe BHUMaHue yeaseTcsl pelIeHuI0 pacuETHBIX U KaueCTBEHHBIX 3aau.
[Tpu sTOM 17151 pacu€THBIX 3a7a4 MPUOPUTETOM SBJISIOTCS 33Ja4M C SIBHO 3aJlaHHOM
¢u3nyeckoli MOJENBbIO, TO3BOJSIOUINE TMPUMEHATh M3yUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOIO pasfesia Kypca, TaK M UHTErpUpys 3HAHUS W3
pa3HbIX pa3nesnoB. JlJig KaueCTBEHHBIX 3a/1ay MPUOPUTETOM SIBJISIIOTCS 3aJaHUS Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBICHUM W TPOIECCOB B OKPY’KaIOLICH
KU3HU, TpeOyroume BblOOpa (U3NYECKOW MOJeNnu il CUTyallud MPaKTHKO-
OpPUEHTUPOBAHHOTO XapakTepa.



B cootBerctBu ¢ TpedoBanusmMu GPI'OC COO k maTepruanbHO-TEXHUYECKOMY
oOecreyeHuto y4eOHOro mnpoiecca 0a30BbI ypOBEHb Kypca (PU3UKH Ha YpOBHE
cpeaHero oOIIero oO0pa3oBaHMsS MOKEH HM3y4aThCs B YCIOBHUSX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSAX HHTEIPUPOBAHHOIO KaOWHETa MpPEAMETOB
€CTEeCTBEHHO-HAYYHOr0 LHUKIa. B xabuHeTe (PU3MKH JOKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYAOBaHHE JJI BBINOJIHEHHUS YKa3aHHBIX B Iporpamme Io
($u3KKe yUEHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JleMoHcTpanuoHHOe 0o0opyaoBaHue (GOPMUPYETCS B COOTBETCTBUHU C
OPUHLIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTM U  O0OECleurMBaeT MOCTaHOBKY
NEPEUMCICHHBIX B TMporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAaLMM IS
UCCIICIOBAaHUS  U3Y4YaeMbIX SIBJICHUM M  TOPOLECCOB, OMIHUPUYECKUX H
(yHITaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHUE HJisi YYEHUYECKHUX MPAKTHUUECKUX pabdoT
dopMupyetcsi B BUI€ TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAeTCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcsi. TemMaTHUecKue KOMIUIEKTHI
1abopaTopHOTrO 000pYNOBaHUSA JOJKHBI OBITh TMOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAHUM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUE IIUPPOBBIX JTabOpaTopHil.

OCHOBHBIMM LIETSIMU U3y4€HUs (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

e (opMHpOBaHHE HHTEpeca U CTpEeMJICHHA OOydaroUuMxcs K HaydyHOMY
U3YyYEHUIO TPUPOABI, Pa3BUTHE HUX MHTEUIEKTyaJbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEIA;

e DPa3BUTHE NPEICTABICHUNA O HAYYHOM METOJIE MO3HAHUS U (POPMHUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOUICHHS K OKPY>KaIOIUM SIBJICHUSIM;

e (opMHpOBaHNE HAYYHOT'O MUPOBO33PEHNUS KaK pe3ysibTaTa U3y4eHHs] OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (DHU3HKH;

e (opMupOBaHHE YMEHUH OOBSACHATH SBJICHHUA C HCIHOJIb30BaHUEM
¢u3nyecKX 3HaHUN U HAYUHBIX IOKA3aTENIbCTB;

e (dopMHpOBaHUE TPEICTABICHUNH O poiu (GU3MKH JUIsl Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHH.

JocTrkeHue 3TUX Lened 00ecrnednBaeTcsl PelieHHEM CIEAYIOINX 3a1ad B

npolecce U3yyeHus Kypca GU3MKU Ha YPOBHE CPEAHETO 0011ero o0pa3oBaHus:

e TPUOOpETeHHE CUCTEMbI 3HaHUH 00 00IIMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpPHSX, BKIIOYAsl MEXAHHMKY, MOJEKYISIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3MKY U 3JIEMEHTHI aCTPOPU3UKY;

e (dopMHpOBaHHE YMEHUN MPUMEHITh TEOPETHYECKHE 3HAHUS NI
OOBsiCHEeHHsI (PU3MUECKUX SIBICHUH B TpPUPOAE U AN TMPUHATHS
MPAKTUYECKUX PEICHHUI B MMOBCEHEBHOM KU3HU,



e OCBOEHHME CIOCOOOB pEHIeHUS PAa3IUYHbIX 3aJad C SBHO 3aJaHHOM
(¢u3nueckoll MoOJEeNbo, 3a/ay, MOAPa3yMEBAIOLIUX CaMOCTOSITEIbHOE
co3gaHue pU3NUECKO MOJAEIIH, aIEKBAaTHON yCIOBUSAM 3aa4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W MPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJIQJICHUE METOJAMH CaMOCTOATEIILHOTO IUJIAHUPOBAHUS U TMPOBEICHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalM3a W HHTEpHpeTaruu uHOOpMaIni,
OTpeJIeICHHs] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

e CO3[IaHUE YCIIOBUU JJIsl Pa3BUTUS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOH JEATEITbHOCTH.

Ha wusyuenne ¢usuxu (0a30BbI ypOBEHB) HAa YPOBHE CpPEIHETO OOIIero
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipenmaraemeiii B mporpamMme 1o (U3MKE TepeyeHb Ja0OpaTOpPHBIX U
MPAKTUUYECKUX paldOT SBISECTCS PEKOMEHJIOBAaHHBIM, YYHUTENIb JeiacT BBIOOP
npoBeAcHUsT JIabOpaTOPHBIX pPAObOT W OMNBITOB C YYETOM HWHIUBHUIYaAJTBHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o mnpuponae. Hayunbie METOAbI MO3HAHUS OKPYKAIOLIETO
MHpa. PoJib 3KcrieprMeHTa ¥ TEOPUHU B POLECCE TO3HAHUS PUPOIBL. DKCIIEPUMEHT
B (pusuke.

MopaenupoBanue (U3MYECKUX SIBIEHUH M mpoueccoB. HaydHble rumotessbl.
duznyeckrue 3aKOHbI U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

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

Jlemoncmpayuu

AnHanoroBele U UU(POBBIE H3IMEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmkeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéra. TpaekTopusi.

ITepemernienne, CKOpOCTb (CpelHsIi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HAa OCHU CHUCTEMBI KOOPJMHAT.
Ciio)xeHue nepeMenieHuil U CJI0KEHUE CKOPOCTE.

PaBHOMEpHOE W paBHOYCKOpPEHHOE NpsSMOJIMHEHHOEe IBIKeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MNYTH U TNEpeMEIICHUA
MaTepuaibHON TOYKH OT BPEMEHH.

CBoboaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuposmmHeitHoe geuxenue. JIBrikeHne MaTepUaIbHOM TOYKH MO OKPY>KHOCTH
C TOCTOSIHHOM IO MOJYJIF0 CKOPOCTBIO. YTJIOBasg CKOPOCTh, JJUHEHHAS CKOPOCTb.
ITepuon u yactora oOpamieHus. LleHTpocTpeMHUTEILHOE YCKOPEHUE.

TexHU4YecKkne YCTpOHMCTBA M NPAKTUUYECKOE NPUMEHEHUE: CIHIAOMETP,
JIBUKCHUE CHAPAJIOB, LICMTHBIE U PEMEHHBIE TTEPEIAYH.

Jlemoncmpayuu

Moaenb CUCTEMBI OTCUYETA, WIUIIOCTPALMs KMHEMATHUYECKUX XapaKTCPHUCTUK
JIBHOKCHUS.

[Ipeobpa3oBanne IBMKCHUM C MCIIOIB30BAaHUEM IMPOCTHIX MEXaHU3MOB.

[Tagenwue Tenx B BO3AyXE U B PA3PEKECHHOM MPOCTPAHCTBE.

Habnronenue aBwkeHUsl Tena, OpPOIIEHHOTO TMOJA yriioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOJHOrO MaieHHs.

Hanpagnenue ckopocTy Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHnne HepaBHOMEPHOTO ABHKECHHUS C LIEJIbIO ONPENEIICHUS MIHOBEHHOU
CKOPOCTH.

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

N3ydeHune nBUXKEHUS 1IapuKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus Tena, OpoIIeHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoii 3akon HetoToHa 1151
MarepuaibHOM TOUKU. TpeTuii 3akoH HproTOHA [1711 MaTepUaibHbIX TOUYEK.

3akoH BcemupHoro TtaroreHus. Cuma Tsbkectd. IlepBas kKocMmudeckas
CKOPOCTb.

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

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

[TocTynarenpHOE M BpaniaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TeNa.

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

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

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TEN.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomoi

N3yuenue nBuxkeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXKHUHE U
pE3UHOBOM 00pas3iie, OT ux AedopMaluu.

HccnenoBanue yciioBUM pPaBHOBECHS TBEPAOTO TENA, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpHAIbHBIX TOYEK.
NMnynbsC cuiabl M U3MEHEHUE UMIYJbCa Tela. 3aKOH COXPAHEHUS HMITyJbCa.
PeakTuBHOE nBUXKEHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunetnueckass sHeprusi marepuaibHON Touku. Teopema 00 H3MEHECHHH
KUHETHYECKON DHEPTHH.

[TorennumanbHas SHEPTHUS. [ToTenuuanbHas SHEPrus yIpyro
nedopMUpoBaHHON NIPYKUHBL. [loTeHIIMAaNbHAS YHEPTUS Tela BOJIU3U MOBEPXHOCTHU
3emMiu.

[ToTeHnuanbHple W HEMOTCHIMATBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIMAJbHBIX CUJI C U3MEHEHUEM MEXaHUUECKON YHEPIUU CUCTEMBI TEJ. 3aKOH
COXpAaHEHHUSI MEXaHUYECKOU YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE BUXEHUE.

[Tepexo MOTEHIMABLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yueHne aOCOMIOTHO HEYNPYroro yjaapa € MOMOUIBI0 JBYX OJMHAKOBBIX
HUTSHBIX MasTHHKOB.

UccnenoBanue cBsizu pabOThl CUJIBI C U3BMEHEHUEM MEXAHUYECKOW IHEPrUu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MouiekyisipHasi pU3NKa U1 TEPMOAMHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUUECKOW TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmxkeHue. Juddysusa. Xapaktep ABUKCHUS WU
B3aMMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ITUX MoJiesiei. Macca u
pasmepbl Mojiekyi. KonmndectBo BemnectBa. [loctosHHass ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temneparyp
Llenbcus.



Mopgens upeanbHoro raza. (OCHOBHOE  ypaBHEHME  MOJEKYJISAPHO-
KUHETUYECKOW TEOpUU HACaNIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYacTull rasza. [llkana
temrieparyp KenbBrHa. 1'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—KianeipoHna.
3akoH [lanbroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H30MPOLIECCOB: H30TEpMa, H30X0pa,
nzo0apa.

TexHuueckue YCTpOWCTBA U TMPAKTUUECKOE IMPUMEHEHHE: TEPMOMETD,
OGapomeTp.

Llemoncmpayuu

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

OnpiThl 0 TU(DPYy3UN KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBHSI.

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

OnbIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOrO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchbl BO34yXa B KJIAaCCHOM KOMHAaT€ HAa OCHOBE HM3MEPEHHUI
00BbEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocrosbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
cUCTEMBI U criocoObl €€ n3MeHeHus. KonnuectBo TermioTsl U padbota. BHyTpeHHss
JHEprus  OOHOATOMHOIO  MJAECAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y J€IbHAs TEIUIOEMKOCTh BEIIECTBA.
KosmmuecTBO TEIOTHI IpU TEeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHnne TepBOro 3akoHa TEPMOJMHAMUKH K wu3omporieccaM. I 'paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpaTumMocTh NpoLieccoB B MPUPOJIE.

TermoBele  MammHbl.  [IpUHOMIIBIL  OEWCTBUA — TEIUIOBBIX  MAallWH.
[IpeoGpa3oBanus HSHEpPTUM B TEIUIOBHIX MamuHax. KoddduimeHT mnone3Horo
necTBus TemoBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNeNUCTBHS. DKOJIOTMYECKUE MPOOJIEMBbI TETIOSHEPTETUKH.



TexHudyeckne yCTpPOMCTBA M NPAKTUYECKOE TPUMEHEHWE: JBHUTaTElb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOJUIBHUK, KOHIULIHOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTPEHHEW SHEpruu Teia MpPH COBEPLIEHUH pPadOThI: BBUIET
npoOKkH U3 OYTBUIKM TOJ JEHCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEM TpeHHUsl (BUI€OAEMOHCTpAL).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnbIT 0 a1MadaTHOMY PaCIIMPEHHIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoi TypOUHBI, ABUTATENsI BHYTPEHHETO CrOpaHusl, pEaKTUBHOIO
JBUTATEIIS.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeuwjecmea. Pazoevie nepexoonl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHASA U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbI map. YnaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUsI CBOMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuaibl. llnaBineHue wu
KpHUCTaJuIM3alus. Y jenbHas TerioTa niaasnenus. Cyonumanus.

VYpaBHeHue TemioBoro OaiaHca.

TexHnueckne yCTpONCTBA M IPAKTUYECKOE IPUMEHEHUE: TUIPOMETpP H
IICUXPOMETP, KAJTOPUMETP, TEXHOJIOTMH IOJyYEHHs] COBPEMEHHBIX MaTEpPHUAJIOB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenue npy NOHM>KEHHOM JIaBJICHUU.

Crioco0bl U3MEpEeHUs BIaKHOCTH.

Habmronenmne HarpeBaHust U IJIaBJICHUS KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpUcTaJlIoB.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenne 0THOCUTEIBbHOM BIAKHOCTH BO3/1yXa.

Paznen 4. DieKTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
DnekTpu3anus Tei. DNeKTpUuecKui 3aps. J{Ba Buaa s31eKTpUUYECKUX 3apsiI0B.
[IpoBoAHMKH,  JOUANEKTPUKHM U TOJYNPOBOAHUKH. 3aKOH  COXpPAHEHUS
AIEKTPUYECKOTO 3apsaa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 37EKTPUUECKUIN 3apsI.
Onektpuueckoe rmone. Hanpsk€HHOCTh  3nekTpuueckoro mnois. [IpuHiun



CYIIEPHO3ULUU DIIEKTPUUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabota cun anektpocraruueckoro noust. [lorennuan. Pa3HocTh MOTEHIIMAIIOB.
[IpoBOHMKM W AWAIEKTPUKH B HJIEKTPOCTATHYECKOM Toje. JludnekTpuueckas
MPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATUUECKas 3alluTa, 3a3eMJICHHE HIIEKTPOIpPHOOPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapat, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHIMUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOJIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuuecKas 3anuTa.

JINPNEKTPUKH B AIEKTPOCTATUYECKOM I1OJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHCcaTopa OT IUIOLIAau
IJJACTUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

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

DNEeKTpUYECKU TOK. YCJIOBUS CYLIECTBOBAHUA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa LEMHu.

DNEKTPUYECKOE COMPOTUBIICHUE. YAEIbHOE COMPOTHBICHUE BEUIECTBA.
[TocnenoBaTenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

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

DNEeKTPOJABWKYIIasl CHJIa U BHYTPEHHEE CONPOTHBIEHUE HMCTOYHUKA TOKA.
3akoH OMa 15 MOJTHOM (3aMKHYTOM) 3eKTpruyeckoi nenu. Koporkoe 3aMbikaHue.

ONEeKTpOHHAsT ~ MPOBOJAMMOCTh  TBEPIABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUUeCKUi TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKM. CoOcTBeHHas 151 IpUMECHAas MIPOBOAVUMOCTD
oynpoBoAHUKOB. CBolicTBa p—n-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B  pacTBOpax M  paciuiaBax  dSJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALMUSA. DIEKTPOIIN3S.



DJIEKTpUYECKUi TOK B Ta3zaxXx. CamMOCTOSATENbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuyeckue yCTpOMCTBA M MPAKTHYECKOE MPUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHOJI,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJIYITPOBOAHUKOBBIN TUO]I, TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HApsIKEHUS.

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

CmemaHHOE COeIMHEHUE TPOBOHUKOB.

[IpsmMoe wW3MepeHHe dSIEKTpOABMXKYIIeH cuibl. KopoTkoe 3ambIKkaHHe
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBJICHHUS.

3aBUCUMOCTH COMIPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U MPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMemanHoro COeIMHEHNs PE3UCTOPOB.

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

HaGmronenue snexktposnusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsA B 10 kiacce OCyIIECTBISETCS C
Y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3YyYEHHEM METOJIOB HAYyYHOTO
MO3HAHUSA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYEcKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocus: Mexanndeckoe NBIKEHHE B KMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BHUJIbI TEIUIONEPENAUYH, TEILIOBOE PAaBHOBECHE),
ANIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHASL MAacca, TEIJIOBBIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEN U Ta30B,



DNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAs  JIHUCCOLHALMNS,
raJbBaHUKa.

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

Texnonoeus: npeoOpa3oBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs] B TEXHUKE, IOJUIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBON XOJOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTMHU
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUAIOB, B TOM YHCIE HAHOMATEpUaJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpHUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArPEBATEIbHbIE npuOopHl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, FaTbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[TocTtosiHHbIE MarHuThl. B3anMoieiicTBUE MOCTOSTHHBIX MArHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUMH. [[pUHIUIT CyNIepHO3UIIMU MAarHUTHBIX TMOJIEH.
JlvaMn MarHuTHOW WHAYKOUHM. KapTMHa JWMHUNA MArHUTHOM WHIYKIMU I1OJIS
NOCTOSIHHBIX MAarHUTOB.

MaruutHOoe TI0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJisl JJIMHHOTO MPSAMOr0o MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTylIKU ¢ TOKoM. OnbIT DpcTena. BzaumoaeiicTBue nmpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HalpaBlieHUE. [[BHKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHoM mosie. Pabora cuibl Jlopenta.

SlBneHue BIIEKTPOMAarHUTHOM HWHAYKIUU. [IOoTOK BEkTOpa MarHUTHOM
UHIOYKIUU. OJIEKTPOJABHMXKYIAs Cula HWHIAYKIHH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Gapanest.

BuxpeBoe nsnekTpuyeckoe moJie. IDJIEKTPOABMKYIIAsS CHIA WHIAYKUHH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMH. OJIEKTPOABIKYIIAs  CUia
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKU C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

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



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX POBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBre cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOM NHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTb DJIEKTPOABMKYLIEH CHUJIbI MHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHre MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue 1ecTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHUmMHble KoJ1eOanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHe  KosieOaHMUs.
Napmonnyeckue konebanus. [lepuon, wacrora, amruintyaa u ($aza xosieOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTUYECKUH MAasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenre sHeprun nMpu rapMOHUYECKUX KOIeOAHUSIX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUs MEXKIYy MEXaHWUYECKUMH H
ANEKTpOMarHuTHeIMH KoJeOanusimu. @dopmyna Tomcona. 3akoH coxpaHEHHS
SHEPTUU B UJCATHHOM KOJIeOATeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BbIHYKIEHHBIE MEXaHUUYECKUE
koJnebanus. Pezonanc. BeIHYK/I€HHbBIE 37IEKTPOMAarHUTHBIE KOJIEOaHHUS.

[lepemennsiii  TOK. CuUHYcOUIANbHBIM TEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIEE 3HAYEHUE CHJIbI TOKa M
HaIpPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U NOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKHUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCIOJIB30BAHUS 3JIEKTPOIHEPTUU B TIOBCETHEBHOM KU3HMU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTeIbHONW CHCTEMBI (MPYXUHHBIA WIH
MaTeMaTUYeCKUN MasTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMSI.

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

Pe3onanc mnpu mocnenoBaTeIbHOM COCAWMHEHUU PE3UCTOpPA, KATYIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mojens JIMHUY JIEKTPOINEePEIauu.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

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

UccnenoBanue nepeMeHHOTO TOKA B IEMU W3 MOCIE0BATEILHO COSTMHEHHBIX
KOHJIEHCATOpa, KaTyIIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

Mexannueckue BOJIHBI, ycCJIOBHS pacrnpoctpanenus. I[lepuona. CxopocTb
pacrpocTpaHeHusi ¥ JyiMHA BoOJIHBL. [lomepeyHbie W MPOJOJIBHBIC BOJIHBI.
Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMATrHUTHBIE BOJIHBL. Y CJIOBHUSl M3JIyYCHHS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekTtpomaruutHoit BoiHe. CBOWMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MpEIOMIICHUE, MOsSpU3anus, AUPpaKius,
uHTepdepennns. CKOpoCTh ANMEKTPOMArHUTHBIX BOJIH.

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

[TpuHUMIIBI paguOCBA3U U TEAEBUICHHS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEN CPEIBI.

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

Jlemoncmpayuu

OO6pazoBaHue U paclpoCTpaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Temo Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHsI ¥ IPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeniinu u Audpakiiny MEXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne cBSI3W TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUTHTYJIOW U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TIPEIIOMIIEHHUE,
noJiipu3anus, 1udpaxius, HHTepdepeHuns.

Tema 3. Onmuxa

l'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
oxgHOpoaHOuU cpexe. Jlyu ceera. ToueuHbI HICTOYHUK CBETA.

Otpaxxenue cBeta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MpeIOMIICHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiienus. [lomHoe BHyTpeHHee oTpakeHue. I[IpenenbHbId yroja TMOJHOTO
BHYTPEHHET0 OTPaKEHUS.

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

Coluparoiue u paccerBaroiiue JUH3bI. ToHKast TuH3a. DOKYCHOE PacCTOsTHUE
U ONTHYECKasi cuia TOHKOW JauH3bl. [locTpoeHue n3o0pakeHuid B COOMPAIONIUX U
pacceuBaromux JuH3ax. @opmysia TOHKOW JIMH3BI. Y BEIMYCHHE, JaBAEMOE JTMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBus HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEHIIMOHHOMN
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHKOB.

Hudpakuusa cseta. JudpakinuonHas pemérka. YcaoBUe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIMOHHYIO PEIIETKY.

[Tonstpuzanms ceera.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OINTHKA, TU(PPAKIIMOHHAS PEIIETKA, MOJISPOUI.

Jlemoncmpayuu

[IpssMONMHEWHOE paACpOCTPAHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
OnTudeckue mpuOopBHI.

[TonHOe BHyTpeHHEE OTpaxkeHre. Moienb CBETOBOAA.

HccnenoBanne cBOMCTB M300paKEHU B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIeCKOomna.

Hab6monenne naTepdepeHnm cBeTa.

Hab6mronenne nudpakimu ceera.

Hab6monenne nucnepcuu cBera.

[TonyuyeHue cnekTpa ¢ MOMOIMIBbIO IPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TUPPAKITHOHHON PEIIETKH.

HabGmronenne monspu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomwi

N3mepenue nokazaresns npeaomMiIeHus CTekia.



HccnenoBanue cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMAIBLHON TEOPUH OTHOCUTEIBHOCTH
I'paHuLibl IPUMEHUMOCTH KJIACCUYECKON MeXaHuKu. [locTyiarsl crienuanbHON
TEOPUU OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTh MOIYJIS CKOPOCTU CBETAa B BAKYYME,
MPUHIIMIT OTHOCUTEIBHOCTH DUHILTEITHA.
OTHOCUTENBPHOCTh OJJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpalIECHUE
JUTUHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKON YACTHLIBIL.

CBs13b MaccCHI C BHCPFHCﬁ U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILIBI. 3Hepr1/151
ITOKOA.

Pazgea 7. KBantoBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u sHEpruu (POTOHA C €T0 YACTOTOU. DHEPrus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKoHBI

doToadpdexra. YpaBaenue DiHmTerHa 11 Gotodddekxra. «KpacHas rpaHuia»
doTorddexra.

JaBnenue ceera. Onwitel I11. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckre yCTpoMcTBa W MPAKTUYECKOE TMpPUMEHEHHe: (POTOAIEeMEHT,
dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(peKT Ha yCTaHOBKE ¢ IMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeHEro ¢hoTodddexra.

CBeToauon.

Conneynas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHIl.
[Inanerapnas mogmenp aroma. lloctynmatel bopa. M3nydenume u mnorsiomeHue
(GOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPTUUM Ha ApYyrou. Bumwl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToOMa BOJOPOA.

BonnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckyisipHo-BOIHOBOM
Ty aJii3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYCHHE.

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

Jlemoncmpayuu



Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHelyaThIX COEKTPOB U3ITyUYECHHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKA3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbIThe
paanoakTuBHOCTH. OnbITHI Pe3epdopa o onpeneneHnio coctaBa paguoakTUBHOTO
manydyeHusi.  CoiictBa  anbda-, Oera-, Tramma-uzinydeHus.  BrusHue
PaaUOAKTUBHOCTU HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens siapa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacnan. DIEKTpOHHBIA M TO3UTPOHHBIM OeTa-pacman. ['amma-
U3NydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

DHeprusi CBsI3M HYKJIOHOB B siipe. S nepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A€p.

Anepnwiii peaktop. Tepmosmepubiii cunTe3. [IpobiiemMbl W TEPCHIEKTUBBHI
AIEPHON SHEPIeTUKU. DKOJIOTUYECKHUE ACTIEKTHI IAEPHON SHEPTETUKHU.

DneMeHTapHble yacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS U PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHnaMeHTagbHbIe B3auMoAeicTBus. EqMHCTBO hrzndeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIid peakTop, arToMHas 6oMoa.

Jlemoncmpayuu

CUY€TynK HOHU3UPYIOIIUX YACTHL.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

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

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKue 3BE3/bI, TUIAHETHI, UX BHUIMMOE
JIBHOKEHHE.

CosHeuHAas cucTeMa.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA M 3BE3L.
3BE31bI, UX OCHOBHBIC XapaKTEPUCTHUKH. JlMarpamMma «CHEKTPaJbHBIM KIacc —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATEIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIABHOM IOCIIENOBATEIbHOCTH. BHyTpeHHee CTpoeHue



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

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

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazoeranue rajakTuk.
Teopus boibiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUJIOXKEHUH JIs ONpe/iesieHus MOJIOKEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3A1s1 CEBEPHOTO MOMYMIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, manet, Miieunoro IlyTu.

O6o0maromiee NOBTOPEHNE

Pons ¢u3ukm w  acTpOHOMHMM B OSKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJILHOM M ATUYECKOH cpepax nesTeTbHOCTH YeJIOBeKa, POJib U MECTO (PU3UKU U
aCTPOHOMHH B COBPEMEHHOW HAyYHOW KapTHHE MHpPA, POJib (U3MUECKOW TEOPUU B
(dbopMuUpoBaHUU MPEACTABICHUHN 0 GU3HUUECKON KapTUHE MUPA, MECTO (HU3HUECKON
KapTUHBI MHpa B  OOIIEM psy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsA B 11 Kilacce oCyIIeCTBISETCS C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOrMH, XUMHH, Teorpad)ui ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3yYEHHWEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAay4HbIH (akT, rumores3a, (u3MYecKass BEIUYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelleHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl U HMX IPOEKIMUA HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpeJICIICHHE TUIOIA N TIIOCKUX (puryp u 06bEMa Tel.

buonozus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelIbHbBIE
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPABIX
TeJ, MEXaHU3Mbl 00Pa30BaAHUS KPUCTAIIIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIU3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX  PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHUIA.

Texnonocua: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIIMOHHAS II€Yb, pPAAAp, PAAHONPUEMHHK, TEIEBU30P,
aHTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



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

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpEIHEro oOIIero
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIC PE3YIbTAThl OCBOCHUS yueOHOro npeamera «Duznukay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMN, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
OTBITa W OMBITA JEATEILHOCTH B MPOIIECCE pean3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JICATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMHK 00YJaIOIIEerocsi Kak akKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYENIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakIaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHu3allNig;

YMEHHUE B3aUMOJIECTBOBATH C COLUAIBHBIMU UHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHOUN U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPHOTUYECKOT0 BOCTIUTAHUSA:

c(hopMHUPOBAHHOCTh POCCUNCKOM I'PaKIaHCKON UACHTUYHOCTH, MTATPUOTHU3MA;

[EHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OpUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
NESTENBHOCTHA YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMUUBOTO OYIyIIETO;

4) 3cTEeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILICHHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;

5) TPyA0BOr0 BOCIIUTAHUS:



MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3MKON U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHbI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTU
(bU3UKHM HA TPOTSHKEHUU BCEU KU3HU;

6) PK0JIOrM4eCKOro BOCIIUTAHUS

c(OpPMHPOBAHHOCTh 3SKOJOTUYECKON KYJIbTYPhl, OCO3HAHHME TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JECUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEI0OBEUECTBA;

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJIOIMYECKOW HANpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUI Mo (QU3UKe;

7) HEeHHOCTH HAYYHOI' O MIO3HAHMA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4YeHHs (PU3HUKH OCYIECTBIISATH MPOCKTHYIO M UCCIEA0BATENbCKYIO IEATETbHOCTD
WHIMBUIYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEIbHO  (DOPMYNIMPOBAaTh M aKTyaJu3UpOBaTh  IpodJieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAeysaTh ILENU ACATCIIbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUU HUX
JIOCTHKCHHS,
BBIABJISITH 3aKOHOMEPHOCTM W  TPOTUBOpPEUUs] B  paccMaTpUBaEMbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IUIAH PEIICHHS MPOOJIEMBI C YYETOM aHAIM3a HMEIOIIUXCS
MaTEpUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTHh KOPPEKTHUBBI B JEITEIbHOCTbD, OLIEHUBATH COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJIMHUPOBATH U BBIMIOJHATH Pa00Ty B YCIOBUSX PEaIbHOTO, BUPTYAJIbHOTO
Y KOMOMHHMPOBAHHOTO B3aWMOJICCTBHUS;
pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUHN )KU3HEHHBIX MPOoOJIeM.
ba3oBble ucciienoBareibCKue 1€MCTBUS:
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEH, KIIIOUEBBIMU IOHSITHUSIMHU M METOJIaMH
bu3nUecKol HaAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEIOBATENIbCKON M MPOCKTHON JEITEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY MOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETalui, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUI0O B PAa3NIUYHBIX YYeOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3JIaHUU YYE€OHBIX TPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH MPUUMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJlM3WpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PeIIeHNs, HAaXOAUTh apryMEHTHI [Tl JOKAa3aTeICTBA CBOMX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peHIeHHs 3a7add pe3yJbTaThl,
KPUTUYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3HPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESTELHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICATCIHHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBbIE UJIEH, NpeJiaraTb OPUrMHAJIBHBIE MTOIXO0/Ibl U PEILIECHUS;

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

PabGora ¢ undgopmanmeii:

BJIaJIETh HABBIKAMU MOJyYEHUS MHPOpMALUHU (PU3NYECKOTO COAEPIKAHUS U3
HUCTOYHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBIATh IIOWCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEpIpeTalnio MHPOPMAlUU pPa3lIMYHBIX BUIOB U (hopm
IpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpPeICTBA HMH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHA B PEIIEHMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPraHU3alIMOHHBIX
3aJa4 ¢ COOII0ICHUEM TPEOOBAaHUM YPrOHOMUKHU, TEXHUKHU O€30M1aCHOCTH, TUTHEHBI,
pecypcocOepexeHrs, MPaBOBBIX M AITHYCCKUX HOPM, HOpM HH(OPMAIMOHHON
0e301acHOCTH;

CO3/1aBaTh TEKCThl (U3NYECKOTO COACpPNKaHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHaYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIONpAs ONTUMAIBHYIO
(Gopmy mpencTaBiICHUS U BU3YyaTH3aIUH.

KoMMyHuKaTHBHBIC YHUBEpPCAIbHbIC YUeOHbIE 1eliCTBHSA:
OCYIIECTBIISITH OOIIEHNE HA YPOKaX (PU3UKHU U BO BHE-YPOUHOH 1€ TEIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QIUKTHBIX CUTyallud H  CMST4arh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh W UCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX JEUCTBUA C Y4ETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXKOT'0 YCHA KOJUICKTUBA,

IIPUHUMATh  L€IM COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacupenensaTh poiid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KaX/I0I0 yYaCTHUKA KOMAH bl B OOIIHA
pE3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYalUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCAJbHbIE Y4eOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO JIEATENLHOCTh B 00JIacTU
(GU3MKM W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
cOOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PELICHHS] PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM MMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEATOYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JienaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBaTH €ro, OpaTh Ha celd
OTBETCTBEHHOCTbD 33 PEUICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHUIO DJPYAUIMA B O0JaCTH
($u3HUKYU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BaATENBHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIAJ€Th HABBIKAMU  [O3HABATEJIILHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMBbIX JEHUCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHU;

WCIIOJIB30BaTh NMPUEMBI peieKCUu IJis OLICHKUA CUTYallH, BHIOOpa BEPHOTO
pELICHUS;



YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 HUX
CHU)KCHHUIO;

MpPUHUMATh MOTHBBI W apTryMEHTHl APYTHX TIPU aHAIU3E pPE3yIbTaTOB
NESTETHHOCTH;

NPUHUMATH ceOsl, TOHUMAasl CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHMBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaToOB
NESATETBHOCTH;

NpHU3HABATH CBOE MIPABO M MPABO JAPYTUX Ha OMIHUOKH.

B mporiecce 10CTHKEHUS TUYHOCTHBIX PE3YIIBTATOB OCBOSHUS ITPOTPAMMBI T10
buzuke s ypoBHSL cpeaHero oOmero oOpa3oBaHHS Y 0OyYaromuxcs
COBEPIIECHCTBYETCS OYMOIMOHATBHBIH UHTCIIEKT, TIPEIIOTar afoIHA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIIETO CIIOCOOHOCTh ITOHUMATh CBOE IMOIMOHATIBLHOE
COCTOSIHWE, BUJICTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIIMOHAILHOMN cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAaHMS, BKJIIOYAIONIETO CaMOKOHTPOJb, YMEHHE INPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEJICHHE, CIIOCOOHOCTh aJanTHPOBATHCA K
HMOIMOHATBLHBIM U3MECHECHHSIM U TIPOSIBIISATh THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO IeNd U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JCHCTBOBATh MCXOMSl W3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOLIMOHATIBHOE COCTOSHUE
IpYTuX, YYUTBIBATH €ro TPH OCYUIECTBICHUU OOIICHHS, CIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIIOUYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIICHUS
C APYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH HHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koniy o6yuenus B 10 kiaacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEpPAX pOJib U MecTo (Ppu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YyHOM KApTUHBI MHUpPAa, B PAa3BUTUHA COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHallbHasi TOYKa, MHEPIMaIbHAs CUCTeMa OTcuéra, a0CONIOTHO TBEPIOE TETO,
WJICATBHBIN Ta3, MOJACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECUYHBIN
ANEKTPUUYECKUI 3aps]l IPU pelieHur HU3NYECKuX 3a1ay;

pacrio3HaBaTh (Qpu3MUecKue sIBICHUs (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEMHOE IBUKEHUE,
CBOOOJHOE MAJ€HUE TEJ, JBUKEHUE MO OKPYKHOCTHU, MHEPLUS, B3aUMOJEHUCTBHE
ten, qud@y3usi, OpOyHOBCKOE ABUKEHHUE, CTPOCHHUE JKUJIKOCTEH M TBEPIBIX Te,
U3MeHeHre o0bEMa Tel MpU HarpeBaHUM (OXJIAKIEHUH), TEILUIOBOE PAaBHOBECHE,
WCIIApEHNUE, KOHJEHCAlMs, IUIABJICHUE, KPUCTAJUIM3AlUsA, KUIIEHHE, BJIAXHOCThb
BO3/1yXa, ITOBBIIIEHUE JABJICHUS Ta3a MPU €r0 HarpeBaHWHM B 3aKPBITOM COCYZE,
CBA3b MEXAY IapamMeTpaMH COCTOSHMS ra3a B M30IpOLECcCaX, dJIEKTPU3ALHUS Te,
B3aUMOJICHCTBUE 3aPsI0B;

OMHUCHIBATh MEXAHUYECKOE [IBIXKCHUE, UCMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MYTh, IEPEMEIIEHUE, CKOPOCTb, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC TeJa, KHHETHUYECKasi SHEpPrusi, MOTCHIIMAIbHAs SHEPrusl, MEXaHU4eCKas
pabora, MexaHMuYecKas MOIIHOCTb; NPHU ONUCAHUU TPABHIBHO TPAKTOBATh
(bU3UYECKUl CMBICI HCTOJB3yEMbIX BEJIMYMH, MX OOO3HAUCHUS] U E€JUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAaHHYIO (DU3NYECKYIO BEIMYUHY C JPYTUMH
BEJINYUHAMU;

ONUCHIBATh H3YYEHHbIC TEIJIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBJICHUS,
UCTIONBb3Yd (U3MYECKHEe BEIUYMHBI: JaBIIEHUE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKasi PHEPTUSI XaOTUYECKOTO JBHKEHUSI MOJIEKYJ, CPEAHEKBAApaTUUHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCHONB3YEMbIX BEIHMYHMH, UX
00O3HAaYEHUsI W CAWHUIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOUIUE JIAHHYIO
(GU3MUECKYI0 BEJIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYEeCKUe BEIUYMHBI: IJICKTPUUECKUM 3aps/l,
ANEKTPUUYECKOE MOJI€, HAMPSKEHHOCTD MOJIS, TOTEHIMAJ, PA3HOCTh MOTEHINAJIOB;
IpU OINKCAHWU TPABUIBHO TPAKTOBATh (PUIUYECKUH CMBICT HCIOIB3YEMbIX
BEJIMYMH, UX OOO3HAUEHUS W EAUHUILIbI; YKa3blBaTh (POPMYJIbI, CBS3BIBAIOIINE
JAHHYIO0 (PU3NUYECKYIO BEIMUYUHY C IPYTUMH BEIUYHHAMU;

aHATM3UPOBATh (PU3NUYECKHUE TPOIIECCHl U SBIICHUS, WUCIIONB3Ys (PU3MUECKHE
3aKOHBI W MPUHIMUIIBL: 3aKOH BceMupHoro tsarotenus, I, II u III 3akonbr HeroTOHA,
3aKOH COXPaHCHUS MEXaHWUYECKOM DSHEPIrHM, 3aKOH COXPAaHEHUs HMITYJbCa,
MPUHLHUIT CYNEPNO3UIUN CHJI, HPUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYJSIPHO-KUHETUYECKY0 TEOPUIO CTPOECHHWs BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW SHEPTUM TEIIOBOTO ABHXKEHUS MOJIEKYJ C
a0COJIFOTHOM TeMmepaTypol, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
JJEKTPUYECKOr0 3apsana, 3akoH KyioHa, mpu 3TOM pa3nuyarh CJIOBECHYIO
GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BBIpaKEHUE U YCJIOBUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



O0OBSCHATH OCHOBHBIE TIPUHIIHITBI ICHCTBUS MAIIIUH, PUOOPOB M TEXHHUECKUX
YCTPOMCTB; pa3nnuyaTh YCIOBUSI UX 0€30MaCHOI0 MCIOJIb30BaHUs B MOBCEIHEBHOM
KU3HU;

BBITIOJHATh JKCIEPUMEHTBI TIO WCCICIOBAHUI0 (U3UYECKUX SIBICHUU W
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh NpobdsieMy/3aaauy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY M3 MPEIOKEHHOTO 000y I0BaHMSI, IPOBOIUTH OIBIT ¥ (POPMYITUPOBATH
BBIBOJIBL;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPECHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIICHKH TIOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIMYMHAMH  C
UCIIOJIb30BAHUEM TMPSMBIX HM3MEPCHHM, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(UKCHpPOBATH PE3yJBTATHI TOJYUYCHHON 3aBUCUMOCTH (DH3NYCCKUX BEIIMYMH B BHJIC
TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNUS,

coOmroaTh npaBuiia 0€30MacHOr0 TpyAa MpH MPOBEACHUHN HCCIEAOBAHUNA B
paMKax ydeOHOTro DKCIEpUMEHTa, Yy4eOHO-UCCIEIOBATEILCKOM U MPOEKTHOU
JEATeIbHOCTH C MCTOJIb30BAHUEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMS;

pemiatb pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BBIOMpPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3MUYECKUE BEIHMYHHBI U (POPMYJIBI,
HEOoOXOMUMBIE JUIsi €€ pelleHUs, MPOBOJAUTHh PACUETHl U OLICHUBATh PEATbHOCTD
MOJIYYEHHOT'0 3HAYCHUS (PU3NYECKON BEITUUNHBL;

penaTh Ka4eCTBEHHBIC 33/1a4: BHICTPAUBATh JIOTUYECKH HEMPOTHBOPEUUBYIO
[IENOYKY PACCYXKACHUM C ONMOpPOM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3udecKue SIBICHUS;

MCIIOJIb30BaTh IIPH PEIIEHNN YI€OHBIX 33]1a4 COBPEMEHHbIE HH(POPMAITMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMU U TPEACTABICHUS
y4eOHOW ¥ HAyYHO-TIOMYJISIpHON WHGOPMAIMK, TOIYYCHHOW W3 Pa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYy4aeMyI0 HHPOPMAITHIO;

IPUBOJUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BHUTHE HAYKH, 0OBSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS TI0 (DM3MKE B MOBCETHEBHOM KU3HU JIIIS
oOecrieueHus 0€30MaCHOCTH TMPU OOpaIieHuu ¢ TPHOOpaMH M TEXHUUYECKUMH
YCTPONCTBAMHU, NI COXPAHEHUS 370POBBS M COOIIOECHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;



paboTaTh B TpylIe C BBIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJEH,
IUIAaHUPOBATh pabOTy TpYyNIbl, PALUMOHAIBHO pAcCHpeleisaTh OOA3aHHOCTH H
IUIAHUPOBAThH JIEATEIbHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBATHO OLICHUBATH
BKJIaJl K&KJIOT0 U3 YYACTHUKOB IPYIIIbI B PELIEHUE PacCMATPUBAEMOM TPOOIEMBI.

K koHny o0yuenus B 11 kiacce npemMeTHbIe pe3yJbTaTbl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX poJib U MeCTO (PU3MKu B (HOPMUPOBAHHUU
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUHM, B MPAKTUYECKON NEATEIIBHOCTH JIIOJAEH, LEIOCTHOCTh M €JIUHCTBO
(¢u3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TpaHUIbl TPUMEHEHHS HU3YYEHHBIX (QU3NUYECKUX MOJENei:
TOUYCYHBIM ANEKTPUUECKHUI 3apsij, Jy4 CBETa, TOUCUHBIM UCTOYHUK CBETA, s/iepHas
MOJIeNIb aTOMa, HYKJIIOHHAasi MOJIeJIb aTOMHOIO fJipa MpHU PElIeHUU (PU3MUECKHUX
3a1ay;

pacno3HaBaTh (pu3nyeckue ABICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (DMBHMKU: DIIEKTPUUYECKAs MTPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBHE
MarHuTOB, DJEKTPOMArHUTHAs WHAYKIMS, JACHCTBUE MArHUTHOTO TIONsA Ha
IPOBOJHUK C TOKOM M JBHXKYIIMICS 3apsiji, 3J€KTPOMAarHUTHbIE KOJEOAHUS U
BOJIHBI, NPSAMOJUHEHHOE PpacCIpOCTPAHEHHE CBETA, OTPAKEHHUE, IPEIOMIICHUE,
uHTeppepeHuus, audpakuus U MOJIIpU3alMsg  CBETa, JAMCIEPCHs  CBETa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHHE, BOSHUKHOBEHUE
JUHENYaTOro CIEKTpa aToMa BOJOpPOAA, €CTECTBEHHass W HCKYCCTBEHHAs
PaAMOaKTUBHOCTb;

ONMCHIBATh W3YYECHHBIE CBOMCTBA BEIIECTBA (IJIEKTPUYECKUE, MarHUTHBIE,
ONITHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTH  PA3NIMYHBIX  Cpel) |
AJIEKTPOMArHUTHbBIE SBJIEHUS (IIPOLIECCHI), HCIOJIBb3YSA (PU3NUYECKHE BEIMYUHBI:
ANEKTPUYECKUI 3apsll, CHJIAa TOKA, 3JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
CONPOTHBIICHUE, PA3HOCTh MOTEHIUAJIOB, AJIEKTPOABIKYIAs cuia, pabdoTa TOKa,
MHAYKIOUS MAarHATHOTO Imousis, cuia Awmrmepa, cuna JlopeHua, HMHIYKTUBHOCTH
KATYIIK{, 3HEPIUs 3JEKTPUYECKOr0 M MArHUTHOIO IOJIEH, MEpUOJ W 4YacToTa
KojeOaHuii B KoyIeOAaTEenbHOM KOHType, 3apsj M CWia TOKa B IpOLEcce
TapMOHMYECKUX 3JEKTPOMArHUTHBIX KojeOaHu#, (QOKYCHOE pacCTOSHUE W
ONTUYECKasl cuja JHMH3bL, MPU OMUCAHUM MPABWIBHO TPAaKTOBATh (PUIUUECKUIL
CMBICT HCIOJNB3yEeMbIX BEJIMYMH, UX OOO3HAYeHHUs M E€IWHUIBI, YyKa3bIBaTh
(GopMyIIbl, CBSI3BIBAIOIINE TaHHYIO (PU3HUECKYIO BETUUYHUHY C IPYTUMHU BEIMYMHAMU;

OMMCHIBATh H3YYEHHBIE KBAaHTOBBIE SIBICHHMS M IPOLECCHI, HCIOJbB3YS
(pu3HUecKre BEJIMYUHBI: CKOPOCTh 3JIEKTPOMATrHUTHBIX BOJIH, JJIMHA BOJIHBI M
4acTOTa CBETA, SHEPTUsl U UMITYJIbC (DOTOHA, NEPUOJ MOTypacnana, YHEPrus CBA3U



aTOMHBIX SIZIEp, NpPU OMUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UYECKUU CMBICIH
WCIIOIb3YEMbIX BEJIUYUH, UX OO0O3HAYEHUS U E€IUHUIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOIINE JAaHHYI (U3MYECKYIO BEJIMYUHY C JPYTUMU BEJIUYMHAMH,
BBIYUCIIATH 3HaUeHUE (DU3NYECKON BEJIMUHUHBI,

aHANM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHOJB3Yys (pusmyeckue
3aKOHBI ¥ NMPUHUUIBL: 3aKOH OMa, 3aKOHBI ITOCJIEN0BATEIBHOIO U MAPAJIIEIBHOTO
COCOMHEHUS IPOBOJHUKOB, 3aKOH Jkoyns—JleHna, 3aKOH 3JIEKTPOMArHUTHOU
WHIYKIWH, 3aKOH NPSIMOJMHEMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIITeHa ans gororddexra,
3aKOH COXPAaHEHUS SHEPrUM, 3aKOH COXPAaHEHUs HMMIYJIbCA, 3aKOH COXPAHEHUs
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4ucCia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pachaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (IpaHMIlbl, 00JIaCTH)
IPUMEHUMOCTH;

ONpeAesATh HAMPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO TOJI MTPOBOJHUKA
C TOKOM, cujibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIKCHIBaTh H300paKEHHE, CO3[1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOMW JIMH30M;

BBITMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOLIECCOB C HCIOJb30BAHUEM MPSAMBIX U KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopmynupoBaTh MpodIeMy/3a1auy U TUIIOTE3y YU4EOHOTO PKCIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEIIOAKEHHOTO 000PY10BaHMUs, IPOBOJIUTH OTBIT U (POPMYIUPOBATH
BBIBOJIBI,

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIC U3MEPEHUSI (PU3NUECKUX BEIIMYWH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN COCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPECHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCTIOIH30BAHUEM MPSMBIX
W3MEpPEHU: TPH ATOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3yJIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (M3MUYECKUX BEJIMYMH B BHUJE TaOIUI] ¥ TPadUKOB,
JenaTh BBIBOJBI 110 PE3YJIbTaTaM HCCIIEI0BaHUS;

coOmroaTh mpaBuiia 0€30MacCHOTO TPyAa MPH MPOBEACHUHN WCCIEIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKONM M TPOEKTHOU
NEATENIbHOCTU C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB U J1a0OpPaTOPHOTO
000pyTI0BaHMS;

pemaTth pacy€THble 3a7a4dl C SBHO 33aJaHHOM (DU3UYECKONW MOJIEIbIO,
UCIIOJNIb3YS (PM3UYECKUE 3aKOHBI U MPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aJa4H
BEIOWpATh (DU3UYECKYIO MOJEIb, BBICIATh (PU3NUECKUE BEITHYUHBI U (OPMYIIHI,
HEOOXOqUMbIE Jid €€ PEIICHHs, MPOBOAUTh PACUEThl M OLEHUBATh PEATbHOCTH
MOJIYYEHHOI'0 3HaY€HUs (PU3NUECKON BETUUUHBIL;



pelaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HENIPOTUBOPEUUBYIO
LIETIOYKY pACCYKICHUU C OIOPOM Ha HW3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3ndecKue sIBICHUs;

MCII0JIb30BAaTh ITPU PEILICHUH YUEOHBIX 3a]1a4 COBPEMEHHbIE HH(POPMALIUOHHBIE
TEXHOJIOTUHU I IOUCKA, CTPYKTYPUPOBAHUA, UHTEPIPETALMU U INPEIACTABICHUA
y4eOHOM M HAY4YHO-MOMYJSIPHOM HMHPOpPMalUM, TMOJYYEHHOH U3 pa3InYHBIX
MCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTYyYaEMYyI0 HH(POPMALIHIO;

OOBSACHATh NPUHIMUIBI ACHCTBUS MAIIUH, MOPUOOPOB M TEXHUUYECKHUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

NPUBOJUTH MPUMEPHI BKIAJAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIECCOB OKPYXKAIOLIETO0 MHUpPa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS 110 (PU3KKE B MOBCETHEBHOM KU3HU JJIS
oOecrieueHusi 0€30MacHOCTH MpU OOpalieHuu ¢ TpudopaMu M TEXHUUYECKUMH
YCTPOMCTBAMU, JIJIsi COXPAHEHUS 3JI0POBBSI M COOJIOJECHUSI HOPM 3KOJOTUYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpele;

pabotaTh B TpyNIi€ C BBHINOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJIEH,
IUIaHUPOBaTh PAa0OTy TPYMNMbl, PALUOHAIBHO paclpeAessiTh OOA3aHHOCTH MU
IUIAHUPOBATh IEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJICKBATHO OLICHUBATH
BKJIa/1 K&KJI0T0 U3 YYaCTHUKOB I'PYIIIbI B PELIEHUE paccCMaTpUBaEMOil poOIeMBbl.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3esioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
bubmmoreka [IOK
1.1 ®u3KKa ¥ METO/Ibl HAYYHOTO ITO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5 Bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
29 Jnmavika 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXpAHEHHUSI B MEXaHUKE 6 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
2 1 1
3 OCHOBbI TEPMOMHAMHKN 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

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




Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

4.1 DNeKTpocTaTuKa 10 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
40 [TocTosiHHBIN 2neKTpudecKuid TOK. TOku B 1 bubnuorexa [JOK
' pas3IMyHBIX cperax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. DJIEKTPOJAUHAMUKA
11 MarunuTHOe noJie. DIeKTpoMarHuTHAsI 1 | 3 bubnuoreka [JOK
' WHIYKLAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
)1 MexaHW4eCcKHe U JIEKTPOMArHuTHBIE 9 1 bubmuorexa [JOK
' KoJeGanus https://m.edsoo.ru/7f41c97¢
29 MexaHW4eCcKUe U JIEKTPOMArHUTHBIE 5 1 bubnuoreka [JOK
' BOJIHEI https://m.edsoo.ru/7f41c97¢
23 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasgen 3. OCHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 | bubnunoreka [JOK
OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEeHTbl KBAHTOBOW ONITUKH 6 bubmmorexa [TOK

https://m.edsoo.ru/7f41c97¢




bubmuoreka [JOK

4.2 4
Crpoenne atoma https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [{OK
4. A 5
3 TOMHO® sApo https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 bubnmorexa [TOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznesn 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0Iaroiee MOBTOPEHNE 4 Et?rif/l;ﬁfee;sigr(zll;zllﬁk
Hroro no pazneny 4
Pe3epBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTHYeckue
padoThbI

®usuka — Hayka o npupoje. Hayunsie
METO/IbI TIO3HAHUS OKPYXKAIOIIET0 MUpa

Ponb u MecTo pusnku B popMupoBaHun
COBPEMEHHOM HAYYHOUM KapTHUHBI MHpPA, B
MIPaKTUYECKON JeSITeIbHOCTH JOAEH

Mexanndeckoe IBIKEHHE.
OTHOCHUTENHEHOCTE MEXaHUIECKOTO
nBrokeHud. [lepemenienne, CKOpocCTh,
YCKOpEHHE

PaBHOMEpHOE NPAMOJIMHENHOE JBHKEHUE

PaBHOyCcKOpeHHOE MPSIMOJIMHENHOE
JIBUKCHHE

CBoboaHoe majieHue. Y cCKopeHue
cBOOOIHOTO MaICHUS

KpPIBOJ'IPIHCﬁHO@ JBUIKCHUC. I[BI/I)KGHI/IG
MaTepHaﬂLHOﬁ TOYKH IO OKPYKHOCTH

[Tpuniun oTHOCKUTENBbHOCTH [ anumes.
HNueprmansHble cucTemMbl oTcuerta. [lepBbiit
3akoH HproroHa

Macca Tena. Cuna. [lpunuun
Cynepno3uiuu cuil. Bropou 3akox
Herorona g maTtepuanbHOU TOUKH




10

Tperun 3akoH HproTOHA [1711 MaTEepUAIIBHBIX
TOYEK

11

3akoH BceMHpHOro Tsrorenus. Cuna
TsoxecTH. [lepBas kocMuueckas CKOpOCTh

12

Cuna ynpyroctu. 3akoH ['yka. Bec tena

13

Cuna tpenus. Koapduuuent tpenns. Cuna
CONPOTHBIICHUS IPU ABUKEHUHU TeJIa B
KUJKOCTU WM ra3e

14

[ToctynarenbHOE M BpamaTeabHOE
JBIKEHHUE a0COJIFOTHO TBEPOTO Tea.
Mowment cuinsl. [1nedo cunel. YemoBus
paBHOBECHS TBEPAOTO TeNa

15

NMnynbc MaTepHabHOW TOUKH, CUCTEMBI
MaTepHAIBHBIX TOYEK. MIysbe cuibl.
3aKOH COXpaHEHHUs UMITysbca. PeakTuBHOE
JBUKCHHE

16

Pa6ota u mourHOCTh cuibl. Kunetnueckas
SHEPTHsl MaTepHaIbHOW Touku. Teopema 00
W3MEHEHUU KUHETUYECKO SHEPTUu

17

[ToTenumanpsHas sueprud. [lorenunanpHas
SHEprus ynpyro aeopMUpOBaHHOU
npyxuHbl. [loTeHnnanpHas sHeprus Tena
BOJIM3U TIOBEPXHOCTH 3eMIIH

18

IToTeHumanbHbIe U HEMOTESHIIMAIHLHBIC
cuiibl. CBs3b pa6OTBI HCMIOTCHIIUAJIbHBIX
CHJI C U'BMEHEHHEM MEXaHUIECKON OHEPTIHUn
CHCTEMBI Te1. 3aKOH COXpaHCHUA
MEXaHUYEeCKOU OHEPTUn




Jlaboparopnas pabota "M3mepenue

19 KECTKOCTH IIPYKUHbI"
KonTtposnsHas paboTa o teme

20 «Kunemaruka. Jlunamuka. 3akOHBI
COXpaHEHUs B MEXaHUKE)
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-

21 KMHETUYECKON Teopru. bpoyHOBCKOE
nsuxenue. Audpdysus
XapakTep ABUKEHUS U B3aUMOJICVCTBUS

22 YacTHIl BemecTBa. Moienu CTpoeHHs Ta3oB,
KUJKOCTEN U TBEPABIX TEI

o Macca monekyn. KonuuecTBo BelecTsa.
[Toctrostnaas ABoraapo

24 TemnoBoe paBHOBecue. Temneparypa u eé
n3Mepenue. [llkana remneparyp Llenbcus
Mneansueiii raz B MKT. OcHOBHOE

25
ypaBHeHue MKT
AGcomoTHas TemrepaTypa Kak Mepa

26 CpelHEeW KUHETUYECKON SHEPIrUU JBUKEHUS
MOJIeKYyJ. YpaBHeHUe MeHaeneeBa-
Knaneiipona

27 3akoH JlanbToHa. ['a30BbIC 3aKOHBI

)3 JlaboparopHas pabota "HccrnenoBanue
3akoHa boins-Mapuorra"

29 N3onpoueccel B uACaTbHOM ra3e u ux
rpaduyeckoe npeacTaBieHNE

30 BuyTpeHHss sHEeprus TepMOIMHAMUYECKOU

CHUCTEMBI U CIIOCOOBI €€ M3MEHCHUSI.




KonudectBo TemnoTs! u paboTa.
BuyTpeHHss dHEprus 0JHOATOMHOIO
UJ/ICANILHOTO Ta3a

31 Buns! Tennonepenaun
VY nenbHas TEIIOEMKOCTh BELIECTBA.

32 KonndecTBo TEMIOTHI PH TEIIONIEPEIaye.
AtnabaTHBIN MpoIecc

33 [IepBblii 3aKOH TEPMOJUHAMUKH U €T0
MIPUMEHEHHE K U30IIpoLieccam

34 HeobpaTtumocTs po1ieccoB B MpHpoIE.
BTtopoii 3ak0H TepMOAMHAMUKN

35 [Ipuunun neicteus u K1 remoBoit
MalIuHbI

36 Hwuxn Kapro u ero KIT/J

17 DKOJIOTHYECKHE TIPOOIEMBI
TEIJIOHEPTETUKH

18 O6o06maromuii ypok «MosieKyspHast
¢uzuka. OCHOBBI TEPMOIUHAMUKIY
KonTponbHas pabota no teme

39 «MounekynspHas ¢uszuka. OCHOBBI
TEPMOAMHAMUKU»

40 [Tapoo6pazoBanue 1 KOHIEHCAITHSI.
Hcnapenue u kuneHue

A1 AOGCOMIOTHAS M OTHOCUTEJIbHAS BIAYKHOCTh
BO3ayxa. HacslleHHbIN n1ap

4 TBeépnoe teno. Kpucrammueckue u

amop(dHbIe Terma. AHU3OTPOIUS CBOKCTB




KpucTauioB. JKuIKue KpUCTaJlIbI.
CoBpemeHHbIE MaTepuallbl

[1naBnenue u Kkpucrauu3anus. Y aenbHas

43
TeruioTa miasiaeHus. Cyonumanus

44 VYpaBHeHue TerIoBoro d6anaxnca

45 DnexTpusaius Teja. JINeKTPUIECKUH 3apsil.
JIBa BuJa 2JEKTPUUYECKUX 3apsI0B
[IpoBOJHUKY, IUANEKTPUKU U

46 TIOJTYTTPOBOTHUKHU. 3aKOH COXPAHECHHS
ANEKTPUYECKOTO 3apsia

47 B3aumopneunctsue 3apsnoB. 3akoH Kynona.
To4euHBIN IIEKTPUUECKHUH 3apsig
Hanpsisk€HHOCTB EKTPUYECKOT0 MOJIS.

48 [TpuHIUIT CYynEepHnO3UIIMU AIEKTPUUECKUX
noJiew. JImHuM HanpsHKEHHOCTH

49 PaGora cui anekTpocTaTuuecKoro mossl.
ITorenmman. PasHoCTh MOTEHIINAIOB
[IpoBOAHUKH U AUDIIEKTPUKH B

50 3NEKTPOCTATHYECKOM I10JIE.
JusnekTpuueckast IpOHUIIAEMOCTh

51 DnekrpoeéMkocTb. Konnencarop

57 DIEeKTPOEMKOCTD MJIOCKOTO KOHJEHCATOPA.
DHeprus 3apsyKEHHOT0 KOHJIEHCAaTOpa
[IpuHuuMn neiCTBUS U IPUMEHEHHE
KOHJIEHCATOPOB, KOMMPOBAIBHOTO

53 amnmnapara, CTpyWHOIr0 IPUHTEpa.

DnekTpocTaTHyecKas 3aIuTa. 3a3eMICHUE
3NIEKTPONPUOOPOB




54

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cymectBoBanus. [locrosuubiii Tok. Cuna
toka. Hanpsixenue. ConpoTusienue. 3aKOH
OmMa 1t yyacTka 1emnu

55

[MocnenoBarenbHOE, MapauIeIbHOE,
CMEIIaHHOE COETMHEHHE IPOBOTHIKOB.
JlabopaTtopHnast pabota «3yueHue
CMEIIAHHOTO COCIMHCHHSI PE3UCTOPOBY

56

PaboTa 1 MOITHOCTH MEKTPHUYECKOTO TOKA.
3akon Ixoyns-Jlenma

57

3axoH Oma Juis MOJIHOM (3aMKHYTOI)
anekTpudeckoil nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenne DJ1C ucTOUHMKA TOKA U €r0
BHYTPEHHETO COTPOTUBIICHUS

58

JlabopaTtopnas pabora "Uzmepenne 3/1C u
BHYTPEHHETO CONPOTHUBIICHUSI UCTOYHHUKA
ToKa"

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJIOB. 3aBUCUMOCTb COTMPOTHUBIICHUS
METaJJIOB OT TeMIEepPaTyphl.
CBepXmpoBOJIUMOCTb

60

DneKTpuuecKuy TOK B Bakyyme. CBOUCTBa
3JIEKTPOHHBIX ITyYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAs U
IIpUMECHast MpoBoAuMOcTh. CBOKCTBA p—n-
nepexona. [lomynpoBoiHUKOBBIE TPUOOPEI




DNEKTPUUECKUN TOK B PACTBOPAX U
pacriaBax 3JIeKTPOJIUTOB.
DNEKTPOTUTHYECKAS TUCCOIHALIUS.
DNeKTpoIn3

62

DNEeKTPUYECKUM TOK B razax.
63 CaMoCTOATENbHBIN U HECAMOCTOATEIbHBIN
pazpsa. Monnus. [1nasma

DnexTpuueckue npudopsl U yCTpoicTBa 1
64 UX MpaKkTH4eckoe npumeHenue. [lpasuna
TE€XHUKH 0€30MacHOCTH

65 O6o0maromuii ypok «JIEeKTPOJMHAMUKA

KonTponbHas pabota o teme
66 «Onekrpocraruka. [locTossHHBIN
AJIEKTPUYECKUN TOK. TOKH B pa3iIuyHbIX

cpenax»

Peseprubiit ypok. KonTponsHas paboTa 1o

67 n n
TeMme "DJeKTpoIMHAMHUKa

68 PesepBubIil ypok. O600maronuii ypox mo

temaM 10 kiacca

OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME

68




11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHyeckue
padoThI

[TocTostHHBIE MAarHUTHI U X
B3auMOJIeCTBHE. MarHuTHOE I0JIE.
Bexrop marHuTHOM MHAYKIMH. JIMHUM
MarHUTHON UHAYKIIHH

MarauTHO€ T0JIe TPOBOTHUKA C TOKOM.
OnbiT Opcrena. BzanmoerictBue
HpOBO)IHI/IKOB C TOKOM

JlabopaTtopHnast pabora «Habmonermne
JEWCTBUSI MAarHUTHOTO TIOJIST HA TOK»

JlelicTBME€ MarHMTHOTO TOJISl HAa MTPOBOJHUK
¢ TokoMm. Cuna Amnepa. JlaboparopHas
pabora «VccnenoBanue nelcTBUS
MMOCTOSTHHOTO MarHWTa Ha paMKy C TOKOMY

JleiicTBue MarHMTHOTO IOJIS Ha
JBIDKYITYIOCS 3apsKeHHYI0 yactuily. Cuia
Jlopenma. PaboTa cuibl Jlopenia

OnekrpoMarHuTHas HHAyKIUs. [lotok
BEKTOpAa MarHuTHOM uHAyKuuu. IC
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
uHaykuun Papazaest

JlaGopatopHas pabota «/3yueHue sBiaeHus
3JIEKTPOMArHUTHON MHJTyKLIUN




NHayKTUBHOCTB. SIBIE€HME CAMOUHAYKIIUU.
O/1C caMOMHIYyKIIMH. DHEPrUsi MarHUTHOTO
MOJI KaTYIIKU C TOKOM.
DNEeKTPOMarHuTHOE IoJIe

TexHuueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
JJIEKTPOMArHUTHI, JIEKTPOBUraTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHLI,
MHJYKIMOHHAs I1eYb

10

O6o06matomuii ypok «MarHuTHoe moJe.
BHGKTPOMaFHI/ITHaSI HUHAYKOHS

11

KonTtponpHas padoTa no teMe «MarHutHoe
moJjie. DIeKTPOMarHuTHAS WHTYKITHS

12

CB00OOgHBIE MEXaHUYECKHUE KOJICOaHU.
I"apmonnueckue konebanus. Y paBHEHHE
rapMOHHYECKHX KoJjiebanuii. [IpeBpamenue
SHEepPruun

13

JlaboparopHnas pabota «lccnegoBanue
3aBUCHUMOCTH IIEPUOa MaJIbIX KoJieOaHun
rpy3a Ha HUTU OT JUIMHBI HUTU U MaccChl

rpy3a»

14

Konebarenbubid kKoHTYp. CBOOOAHBIE
3JIEKTPOMAarHUTHBIC KOJICOaHUs B
ujeaIbHOM KOJIe0aTeIbHOM KOHTYPE.
AHanorust M1y MEXaHUYCCKUMU U
ANIEKTPOMArHUTHBIMU KOJIeOaHUSIMU

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPrUM B UACaTHHOM KOJIeOaTeIbHOM
KOHTYpE




16

IIpencrasnenue o 3aTyxaromux
Kosiebanusax. BeiHyXIeHHbIE
MexaHn4JecKue kojebanus. Pesonanc.
BbIHYX/ICHHBIC JICKTPOMArHUTHBIC
KoJIeOaHus

17

[lepemennbIn TOK. CUHYCOUJAIbHBIN
IIEpEMEHHBIN TOK. MOIITHOCTh NEPEMEHHOTO
TOKA. AMIUIUTYTHOE U JEUCTBYIOLIEE
3HAQ4YEHHE CUJIBI TOKA U HANPSKEHUS

18

Tpancdopmarop. [IpousBoacTso, nepenaya
1 OTpeOIeHNE AIMEKTPHUIECKON SHEPT U

19

VYCTpoiCTBO M MPAKTHUECKOE PUMEHEHHE
AJIEKTPUYECKOTO 3BOHKA, F'eHepaTopa
MIEPEeMEHHOT0 TOKa, JIMHUI 3JIeKTponepeaayd

20

DKOJIOTHYECKHE PUCKU TIPU MTPOU3BOJICTBE
anektposHepruu. Kynstypa
WCIOJIb30BAHUS AJIEKTPOIHEPTUHU B
MMOBCETHEBHOU KU3HU

21

MexaHnyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopocthb
pacnpoCTpaHeHus U AJTUHA BOJIHBI.
[TonepeyHsbie ¥ MPOIOTBHBIE BOJTHBI

22

3Byk. CKOpoCTb 3ByKa. [ pOMKOCTb 3ByKa.
Bricota Tona. TemOp 3Byka

23

QHCKTpOMaFHI/ITHLIC BOJIHBI, UX CBOMCTBA U
CKOPOCTh. Illkana QJICKTPOMATrHUTHBIX BOJIH

24

HpI/IHI_[I/IHLI paaruoOCBA3U U TCIICBUACHU.
PazBurtue CpCACTB CBA3H. Pannonokanms




25

Kontponsnas padora «Konebanus u
BOJIHBD)

26

[IpssMonMHENHOE pacIpOCTPAHEHHUE CBETA B
OJHOPOJHOM cpefe. ToueuHblii HCTOYHUK
ceera. JIyu cBera

27

OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS
cgeta. [loctpoenue n3o0pakeHuu B
IUIOCKOM 3€pKaJie

28

[Ipenomiienne ceera. [lonHOe BHyTpeHHEE
oTpaxeHnue. [IpeneabHbId yroJ MoJHOTO
BHYTPEHHETO OTPaKEHUS

29

JlabopaTtopHnas pabota «3mepenue
MOKa3aTes IPEIIOMIICHUS CTEKITa

30

JIunzel. [locTpoenune nzo0pakeHuii B
nuH3e. PopMyiia TOHKOHW JIMH3BI.
YBenu4yeHue JUH3bI

31

JlabopaTtopHnas pabora «lccnenoBanue
CBOWCTB M300pakKCHUH B JIMH3AX)

32

Hucnepcus cBeta. CoxHBIN COCTaB
oenoro ceera. LIpet. JlaboparopHas padota
«HaOnronenue nucrnepcuu cBeTa

33

Wnrtepdepenmus creta. Judpakius cpera.
JudpakunoHHas penérka

34

HOHCpC‘IHOCTb CBCTOBBIX BOJIH.
Honﬁpmam/m CBCTa

35

Onrtuyeckue npuOOPHI U YCTPOHCTBA U
yCJIOBHS UX O€30MaCHOTO MPUMEHEHUS




36

I'paHu1IBI TPUMEHUMOCTH KIACCUYECKON
MexaHukH. [locTynarsl cnenuaabHOU
TEOPUHU OTHOCUTEIBHOCTH

37

OTHOCHTENBHOCTh OJHOBPEMCHHOCTH.
3aMeIUIeHI/IC BPCMCHHU U COKpaAICHUC
JJINHBI

38

DHeprus U UMIYJbC PEISITUBUCTCKON
yacTulbl. CBSI3b MAaCChI C SHEPTUEU U
HUMITYJIbCOM. DHEPrusl MOKOs

39

KonTtponsnas padota «Ontuka. OCHOBBI
CTIeIMaTbHON TEOPUU OTHOCUTEITHHOCTHY

40

®otonbl. Dopmymna [Inanka. DHeprus u
UMITYJbC GOTOHA

41

OTtkpeITHE U HccienoBanue Gporodddekra.
OnbiTel A. I'. CToneroBa

42

3akonbl Ppororddexra. YpaBHEeHHE
OwunmrerHa s potodrddexra. «KpacHas
rparuiay Gororddexra

43

HaBneaune cBeta. Onbitel I1. H. JIeOGenena.
XUMHUUYECKOE IEUCTBUE CBETA

44

Texuuueckue yCTpONUCTBA U MPAKTUYECKOE
npuMeHeHue: GpoTosnemMeHT, GoToaaTUUK,
coJiHe4Hasi OaTapesi, CBETOIUOT

45

Pemenue 3agau no teMe «INEeMEHTBI
KBAHTOBOM OIITHUKHU

46

Monens atoma ToMmcoHa. OTBITEI
Pesepdopna mo paccessHUIO 0-4aCTHIL.
[Limanerapnas Mozenp atoMa




47

ITocrynater bopa

48

Wzny4enue u norsomieHne GOTOHOB MPH
IIEPEX0/I€ aTOMA € OJJTHOTO YPOBHS SHEPIUU
Ha Ipyroui. Buzasl criekTpos

49

BomnraoBEBIC cBOMCTBA YacTull. BoHEI 1¢e
bpownsa. KopnyckynsipHO-BOJIHOBOU
nyanu3Mm. CIIOHTaHHOE M BBIHYXKJIEHHOE
W3JTy4YEHHE

50

OTKpBITHE PAIMOAKTUBHOCTH. OTIBITHI
Pesepdopna no onpeneneHuto cocrasa
PaIMOAKTHBHOTO M3ITYICHUS

51

CaoucTBa anbda-, 6era-, raMmma-
HU3Ty4YCHUA. Bnusaune PaauOaKTHUBHOCTHU HaA
KHUBBIC OPTaHU3MBI

52

OTKpbITHE TPOTOHA U HEUTPOHA. M30TOMBIL.
Anbda-pacniag. DNEKTPOHHBIA U
MMO3UTPOHHBIN OeTa-pacman. ['amma-
U3ITy4yeHue

53

DHeprus CBA3U HyKJIOHOB B sifipe. SnepHbie
peakuuu. SnepHsid peaktop. [Ipodiemsl,
MIEePCIIEKTUBBI, IKOJOTUYECKUE aCTIEKThI
SIIEPHOU SHEPTETUKHI

54

DneMeHTapHble yacTullbl. OTKpbITHE
MO3UTpoHAa. MeToabl HAOIOACHUS U
pEerucTpalyu JIEMEHTAPHBIX YACTULL.
Kpyrastit cton «®yHnameHTaabHbIe
B3auMOJIeuCcTBUs. EnquHCcTBO prusmueckon’
KapTHUHBI MUPa




55

Bun 3Bé3an0r0 HebGa. Co3Besnus, sipKue
3BE3/IBI, INIAHETHI, UX BUAUMOC JBHIKCHHC.
CoiHeyHas cucreMa

56

Connne. ConHedHass aKTHBHOCTb.
Ncrounuk sneprun CoJiHIA U 3BE3]T

57

3BE3/1bl, UX OCHOBHbBIE XapaAKTEPUCTHKHU.
3BE3/1bI ITABHOW TIOCIIEI0BATEIBHOCTH.
Bnyrpennee ctpoeHue 3B€31.
CoBpeMeHHbIE NPECTAaBIECHUS O
MIPOUCXOKACHUH U 3BoJronny CoJIHIA U
3BE3]T

58

Mneunsin [1yre — Hama ['anakTuka.
Tlonoxxenue u nBukenne CoiHIIa B
lNanaktuxe. ['anaktuku. YEpHbIE NBIPHI B
Allpax ralakTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bosbiioro B3psiBa. PeukTOBOE M3ITydEeHUE.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KonTtponbHas padoTa «D1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06maromuit ypok. Ponb ¢pusuku u
ACTPOHOMHHU B 3KOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ITHYECKOH cdepax esTEeIbHOCTH YeTI0OBeKa

63

O6o6maromuit ypok. Ponb u mecto ¢pusuku
Y aCTPOHOMHH B COBPEMEHHOM Hay4IHOU
KapTUHE MUpa




Ob6o6maromuii ypok. Ponb pusnueckoit

64 TEOpHUH B ((OPMUPOBAHUU TPEICTABICHUHN O 1
¢bu3nvecKoil KapTHHE MUpPa
O06o06maromuii ypok. Mecro ¢gusndeckoit

65 KapTUHBI MUpPa B O0IIEM ATy |
COBPEMEHHBIX €CTECTBEHHO-HAY4YHbIX
MPEJICTaBICHUN O TPUPOJIE

66 PesepBHbIl ypok. MarautHoe 1ose. |
DNeKTpOMarHuTHAsE MHAYKLNS

67 PesepBHbIil ypok. Ontuka. OCHOBBI 1
CHelHalbHOM TEeOPUH OTHOCUTEILHOCTH

68 Pesepnbiit ypok. KBantoBas ¢usuka. 1
DneMEeHThl aCTPOHOMUU U aCTPOPHU3UKU

OBHIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 10 kinace/ Msikumes I'.4., Byxosues b.b., Corckuit H.H. non
penakmueit [laphentreBoit H.A., AkiinonepHoe obiiectBo «M3aaTenbcTBO
«IIpocBemenue»

» Gusuka, 11 knacc/ Maxumes I'.J1., byxosues b.b., Yapyrua B.M. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO

«HpOCBGIIIGHI/IG»



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 506007919238457772130328223527430359021468957950
Bnageney TawknHoea ExaTepuHa BnagumMupoeHa

OedcTevTened C05.11.2022 no 05.11.2023



http://www.tcpdf.org

		2023-10-03T09:46:52+0500




