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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOTO YypOBHSI Ha YPOBHE CPEAHEro OO0IIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTesNbHON Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Taxxke c yuéroMm (QenepanbHOl paboueld MporpaMmbl BOCIIUTAHUS U
KOHIICTIUU TIpenojaBaHusi yuyeOHoro mnpeaMera «Pusnka» B 00pa3oBaTelbHBIX
OpraHu3alusax Poccuiickon Qenepannu, peanu3yrmmnx OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

Copepxanue mnporpaMMmbl 1o (u3uMKe HampaBieHO Ha (HOpPMHUpPOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBl MHupa oOyyaromuxcs 10-11 kmaccoB rmipu
o0ydyeHun ux Gu3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JICSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEJAMETHBIM U METANpeAMETHBIM pe3yJbTaTam
o0ydeHHUs, a TaK)Ke YYHUTHIBACT HEOOXOJAUMOCTH pPEATU3AIUN MEKIPEIMETHBIX
cBs3ell (DU3MKM C €CTECTBEHHO-HAyYHBIMM YYEOHBIMU TIpeameTramu. B Helt
OTIPEJICIISIFOTCS. OCHOBHBIE €M M3Yy4eHUS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus, IIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (DU3UKH: JTUYHOCTHBHIE,
MeTanpeIMeTHbIE, TPeIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma no Gpu3uKe BKIIOYAET:

e IUJJAHUPYEMBIE Pe3yJbTaThl OCBOCHUS Kypca (Pu3nKu Ha 0a30BOM YPOBHE, B

TOM YHMCJIe PEeIMETHBIE Pe3yIbTaThl M0 TOJaM 00y4eHHUS;

e cojepxanue yueOHoro npeamera «dusuka» mo rogam o0yueHus.

dusrka Kak Hayka O HaumOoyiee OOIIUMX 3aKOHAX MPHUPOJBI, BHICTyMHas B
KayecTBE yueOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHU 00 oKpykaromem mupe. [IkonpHbIN Kype PU3NKN — cucTeMO0Opa3yomuii
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (U3HUUECKUE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SBJICHUHN, H3y4YaeMbIX XHMHEH, OMOJIOTHEH,
buzmdeckoii reorpadueri u acTpoHommeil. lcmonb3oBaHWE W AKTHBHOE
NpuMeHeHre (U3MYECKUX 3HAHUM  OMNpeAessieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cQepe DHEPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, TMOJYYEHHsS HOBBIX MATEpUANIOB C 3aJaHHbIMH CBOWCTBAMHU WM JPYTHUX.
N3yuenne Qu3MKu BHOCHT OCHOBHOW BKJaJ B (OPMHUPOBAHHE ECTECTBEHHO-
HAay4YHOM KapTUHBI Mupa oOydarolmuxcs, B (pOpMHUpOBaHHE YMEHUN MPUMEHSTh
Hay4YHBIM METO/I MO3HAHUS MPHU BBHIMOIHEHUN UMU YUYE€OHBIX UCCIIEI0BaHHil.

B ocHOBy kypca ¢(usuku myisi ypoBHS CpenHero oOiiero oOpa3oBaHUs
MOJIOKEH PAJl WIEH, KOTOpPbIE MOXKHO pacCMaTpuBaTh KaK MPUHILMIBI €ro
MIOCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW Marepuan Kypca (GU3HKU
o0ObeUHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus NpeanojaracT HCIOJIb30BaHHUE
I'YMaHUTApHOTO TOTEHIMaNa (U3MYECKOM HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS
¢u3uku ¢  pa3BuUTHEM OOIIECTBA, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoes  npuknaonoti  nHanpaenennocmu. Kypc ¢Gusuku npenmnosiaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJIOTUUYECKUX MPHUIOKECHUN
U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonoeuzayuu peanusyeTcss TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX JKOJOTMYECKUM TpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a TakkKe OOCYXKICHHUS
po0JieM palOHAIBHOTO MPUPOIOTOIB30BaAHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro oOIIero
oOpa3oBaHus SBJsOTCA ¢puznueckue Teopun (popMupoBaHue NpEACTaBICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POTIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHIUIIOB B  COBPEMEHHBIX MPEACTABICHUAX O MPUPOJAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, IS ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTEeMHO-IeSITEIbHOCTHBIN MOAX0J B Kypce (U3HKU pean3yeTcs MPexKIe
BCEro 3a CYET OpPraHu3allid SKCIEPUMEHTAIBHON AESTENbHOCTH O00YyYaroluXcs.
s 6a3oBoro ypoBHS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KpPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U JIAOOpAaTOPHBIX padoT,
KOTOpbIE B Iporpamme mno (u3uke o00beIWHEHBl B OOLINI CIHUCOK yYEHMYECKHX
NpaKTHYECKUX paboT. BriaeneHue B yka3aHHOM IepedHe JabopaTOpHbBIX padoT,
IPOBOJUMBIX JUII KOHTPOJSL W  OLEHKH, OCYIIECTBISECTCS YyYaCTHUKAMM
00pa30BaTeIbHOrO IMpOLEcCa HCXOJsS U3 OCOOCHHOCTEW MJIaHUPOBAaHUS W
ocHauleHuss kaOunera ¢usuku. Ilpm sTomM oOecreunBaeTcs OBIAJCHHUE
O0y4aloUMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIIEIOBAHUS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OINBITOB IO IPOBEPKE
IIPEIOKEHHBIX THIIOTES.

bonpmioe BHUMaHHE YIENAETCS PELICHUIO PACYETHBIX M KadyeCTBEHHBIX
3anad. Ilpu 3TOM A pacy€THBIX 3a/1ad NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3a/1aHHOM (PU3UYECKON MOJIETIBIO, TO3BOJISIOIINE PUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeia Kypca, TaK W WHTETPUPYS 3HAHUSI W3
pasHbBIX pa3fenoB. /[ KauyeCcTBEHHBIX 3a/1ad MIPHUOPUTETOM SIBIISIIOTCS 3aJIaHUS Ha
OoOBsSICHEHHE TPOTEKaHWS (PU3NUECKHX SBICHUN M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyroImme BbIOOpa (U3MYECKOW MOJENTH I CHUTYaIluu IPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpedoBanusiMu DPI'OC COO k maTepuanbHO-
TEXHUYECKOMY OO0ECIeUeHUI0 Yy4eOHOro Ipoiecca 0a3oBbI ypOBEHb Kypca
bU3UKH HAa YPOBHE CPEIHETO 00IIEero 00pa3oBaHus JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOMHEeTa (PM3WKM WM B YCJIOBHSIX WHTCTPUPOBAHHOTO KaOHWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOr0 IUKiIa. B kabuHeTe (HU3WKHM JOHKHO OBITh
HEeoOXoauMoe J1labopatopHOe OO0OpYJIOBAHME ISl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUUYCCKUX MPAKTUICCKUX PabOT U JACMOHCTPAIMOHHOE
o0opyi0BaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHHM C
NPUHIIMIIOM MHWHUMAJIbHOW JIOCTATOYHOCTH UM  OOCCIEYMBACT IOCTAHOBKY
NEPEUNCICHHBIX B TporpaMMme M0 (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  U3Y4YaeMbIX SIBJICHHMM M  TPOLECCOB, OMIHUPUYECKUX H
(dyHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0O0OpynOBaHUE [JIi YYCHUUYECKHUX MPAKTUUYECKUX padoT
dopMupyeTcsi B BUie TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JIByX oOydammuxcs. TemaTHuecKue KOMIUICKTHI
71a00paTOpHOTO OOOPYIOBAHMS JIOJKHBI OBITh IOCTPOSHBI HAa KOMIUICKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M IM(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE ITUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUsI (U3UKH B 00IIeM 00pa30BaHUU SIBIISFOTCS :

e (opmupoBaHue uWHTEpeca W CTPEMIJICHHS OOYYAIONUXCS K HAyYHOMY
U3YYCHHUIO TPUPOJBI, Pa3BUTUE WX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI];

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

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pE3yJbTaTa H3yYCHHUS
OCHOB CTPOCHHMsSI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHne yMeHUN OOBSCHATH SBICHUA C HCIOJIH30BAHUEM
dbu3HUeCKUX 3HAHUN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHme mMpeACTaBICHUI O o (DU3UKH ISl Pa3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TCXHUKHU U TEXHOJIOTHH.

JlocTmkeHnne ITUX Ieliel o0ecreuynBaeTCs perieHueM CIEIYIONUX 3a/1ad B

MpoIecce u3yueHus Kypca (PM3UKHA Ha YPOBHE CPETHETO 00IIero 00pa3oBaHMS:



e IMpUOOpPETEHHE  CHCTEMbl  3HaHMK 00  0o0mMX  (U3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPUSIX, BKJIFOYAst MEXaHHUKY,
MOJIEKYJISIPHYIO (DU3UKY, OAJIEKTPOJUHAMUKY, KBAaHTOBYI (HU3UKY U
AIIEMEHTHI acCTPOPU3UKH;

e (QopMHpOBaHHE YMEHUW TMPUMEHATH TEOPETUUYECKHE 3HAHUS IS
oObsiICHEHUS (PU3NUECKUX SBICHUM B TIPUPOJEC U JJIs TPUHATHUS
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HMU;

e OCBOECHHME CIIOCOOOB pEUIeHUS pa3IMYHbIX 3aJad C SIBHO 3aJaHHOU
¢uznuecko MoJenbo, 3aa4, MOAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3ziaHue (PU3NUECKON MOJEIH, aJICKBATHOU YCIOBUSIM 3a]1a4H;

e TMOHMMaHUuE (UUYECKUX OCHOB W NPHUHIUIIOB ACHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIQJICHUE METOJIAMH CAaMOCTOSATEIIPHOTO TUTAHUPOBAHUS W TPOBEACHUS
bU3UYECKUX DKCIEPUMEHTOB, aHajlv3a M HHTEpIpeTanuud UHGOpMAaIlHH,
OTIpeJIENICHHs] IOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU [JISl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CPEAHETO OOIIEeTro
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipeqmaraemerii B mporpamMme 1o (u3uke TmepedeHb J1abOpaTOpPHBIX U
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAeT BBHIOOD
NpOBEJCHUs J1Ta0OpAaTOPHBIX PAOOT W OMBITOB C YYETOM WHIAWMBUIYAIbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI'0 TO3HAHMS

®usuka — Hayka o npupoxae. Haydnble MeTOIbl IO3HAHUS OKPYKAIOLIETO
Mupa. Ponb »JKCnepuMeHTa © TEOpPUM B NPOLECCE TMO3HAHUS IPUPOJBIL.
DKCHEepUMEHT B (PU3HUKe.

MopaenupoBanue (U3MYECKUX SIBIEHUN M TpoueccoB. HaydyHble rumotessl.
duznyeckue 3aKOHbI U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (U3HUYECKUX 3aKOHOB.
[IpyHUIMD COOTBETCTBUS.

Ponb u mecTto Quszuku B GOpMUPOBAHUU COBPEMEHHON HAay4YHOW KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Jlemoncmpayuu

AnanoroBeile U UU(POBbIE HM3MEPHUTENbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe naBuxkeHne. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBH)KEHUSI.
Cuctema otcuéra. Tpaekropus.

[lepemenienne, cCKOpocTh (CpedHsii CKOPOCTb, MIHOBEHHAas CKOPOCTb) U
YCKOPEHUE MaTepUaIbHON TOYKH, MUX MPOEKIMH HAa OCH CHUCTEMBI KOOpPIHMHAT.
Ciio)xeHue nepeMenieHnil U CJI0KEHUE CKOPOCTE.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE NpsSMOJIMHEHHOE ABIWKEHHE. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHs, NIyTH U [EPEMEIICHHS
MAaT€pPUAIbHONW TOYKH OT BPEMEHU.

CBoOogHoe mazieHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonunennoe paBukeHue. [IBukeHHME  MarepualbHOW TOYKH 1O
OKPY’KHOCTH C IMMOCTOSSHHOM MO MOJYJIF0 CKOPOCTBIO. YTJI0Bask CKOPOCTh, JIMHEWHAS
ckopocTtsk. [lepron u gacrota odpamenus. [LleHTpocTpeMuTensHOE YCKOPEHUE.

TexHnueckne yCTpOMCTBA M NPAKTUYECKOE MPHUMEHEHUE: CIHAOMETP,
JNBH>KEHUE CHAPSAIOB, LICMTHBIC U PEMEHHBIEC NIEPENAYU.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUSI.

[IpeoOpazoBaHue NBUKEHUM C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

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

HaGmonenue aBuxkeHusi Tena, OpOLIEHHOrO MOJI YrioM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaIeHUS.

Hanpagnenne ckopocT Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHnne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJIbIO OMPEICICHUS] MTHOBEHHOM
CKOpOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, HPONICHHBIMM TEIOM 3a
MOCTICIOBATENILHBIE PAaBHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3ydeHune nBUKEHHS 1IapUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBmxeHus tena, OPOIIEHHOT0 TOPU30HTAJIBHO.

Tema 2. /lunamuka

IIpuamun  otHocurenbHOCTM  ['aymmutes.  IlepsBbii 3axkoH  HeroToHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [lpuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuanbHON TOuku. TpeTuii 3akoH HeroTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoOro Ttsirorenusa. Cwuna Tspkectu. IlepBast kocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJbkeHus, kaueHus). Cuna tpenusi. Cyxoe
tpenue. Cuiia TpeHHs CKOJIbKEHUS U cuila TpeHus nokosi. KoagduuueHt tpeHus.
Cuita conpoTUBIIEHNUS MPU IBHXKEHUU TeJa B KUIKOCTU WJIU ra3e.

[locTynarenpHOE M BpaniaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TeNa.

MOMEHT cCuibl OTHOCUTENIBHO oOcHu BpauieHus. llnedo cuibl. YcnoBus
pPaBHOBECHS TBEPJOTO TENA.

TexHuueckue ycTpoWCTBA M NPAKTUYECKOE NPUMEHEHHUE: MOJUIUITHUKH,
JNBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHEHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBECHS TBEPAOTro Tena. Buasl paBHOBECHSI.

Vuenuueckuii skcnepumenm, nabopamophvie pabomsi

N3yuenue nBuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTU CHJI YNPYTOCTH, BO3HHUKAIOIINX B MPYXUHE U
PE3UHOBOM 00pasiie, OT ux AedopMalum.

HccnenoBanue yciioBUi pPaBHOBECHUS TBEPAOTO TeENA, HUMEIOLIETO OCh
BpalleHUS.

Tema 3. 3akoHbl cOXpaHeHUA 6 MEXAHUKE

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

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunetnueckass sHeprusi marepuaibHONM TOukH. Teopema 00 H3MEHECHHH
KUHETHYECKON DHEPTHH.

[ToTenuuanpHas SHEPTHUS. [ToTenunanbHas SHEPTHUS yIpyro
nehopMUpoBaHHONW  TpYyKuHBL.  [loTeHIManpHass dSHeprusi Tena  BOJMW3HU
NOBEPXHOCTH 3E€MJIU.

[ToTennuanbuple W HEMOTeHIMadbHble  cwibl.  CBsI3b  pabOTHI
HETMOTEHIIUAJIbHBIX CHJI C HM3MCHEHHUEM MEXaHWUYECKOW HSHEPruu CUCTEMBI Tell.
3aKOH COXpaHEHHSI MEXaHUYECKOU SHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWcTBAa M INMPAKTUYECKOE NMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo MOTEHNIMATBLHON YHEPTUHA B KHHETHYECKYIO U 00OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydenne abCOMOTHO HEYNPYroro yaapa € MOMOUIIbIO JIBYX OJAWHAKOBBIX
HUTSAHBIX MAaATHUKOB.

HccnenoBanue cBsizu padOThl CUIIbI C U3MEHEHUEM MEXaHUYECKOW >HEPruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pazaea 3. MoJsiekyasipHas pu3suka ¥ TepMOAMHAMMKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBmxkenue. Juddysusa. Xapaktep ABUKCHUS WU
B3aMMO/JICMCTBUS 4YacTUI] BemlecTBa. MoJenu CTPOEHUS Ta30B, KUAKOCTEU U
TBEPABIX TENT U 00BICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pasmepsl MoJiekyi. KomndectBo BemecTBa. [loctosHaas ABorapo.

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



Mopgens upeanbHoro raza. (OCHOBHOE  ypaBHEHME  MOJEKYJISAPHO-
KMHETUYECKOW TEOpUU HJICATbHOTO Tra3a. AOCONIOTHAas TeMreparypa Kak mepa
CpeHel KWHETUYECKOM HHEpPruu TeIJIOBOro JIBIKEHMsS vactull raza. [llkama
temriepatyp KenbBrHa. 1'azoBble 3akoHbl. YpaBHeHue MenneneeBa—Kianeipona.
3akon JlanbTroHa. M3omporiecchl B UlI€aIbHOM Ta3e ¢ MOCTOSHHBIM KOJUYECTBOM
BellecTBa. [ 'paduueckoe mpeacTaBiIeHUE HM3OMPOILIECCOB: H30TEpMa, H30XO0pa,
n3o0apa.

TexHudeckne yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OGapomeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JHUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJICKYJI OPTraHUYECKUX COSTUHEHUM.

OnbiTel 0 TU(DPY3UHN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita lTepHa.

OnBITHI, JTOKa3bIBAIOIIIHE CYIIIECTBOBAHHE MEKMOJICKYJIIPHOT'O
B3aUMOJECHCTBHS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY JABIEHUS ra3a Ha CTEHKH COCyAa.

OnpITel, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchbl BO3AyXa B KJIAaCCHOM KOMHAaT€ Ha OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTU MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. OcHosbl mepmoOUHAMUKU

TepMmoauHamuueckas cucteMa. BHYTpeHHssI 3HEpPrusi TEPMOJUHAMUYECKOU
CUCTEMBI U c1Ioco0bl e€ n3mMeHeHus. KonmnmuecTBo TermnoTel u pabora. BHyTpeHHss
SHEpPrusi  OJAHOATOMHOIO  HWJEaJbHOrO  raza. Buasl  Temonepenayu:
TEIJIONPOBOHOCTh, KOHBEKLIMS, U3TyUYEHUE. Y IeIbHas TEIJIOEMKOCTh BEIECTBA.
KonnuecTBo TEMmnoTh NpU TEIUIONEpEaaye.

[lonsitue 00 aamabaTtHOM mpornecce. llepBblii 3aKOH TEPMOJMHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOIAMHAMUKH K wm3omporieccaM. [ 'paduueckas
UHTEpIpeTanus padoThl rasa.

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

TermoBele  mamwuHbl.  [IpyHOMOBI  JEMCTBUA ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi 3HEpruv B TEIJIOBbIX MamuHax. KosdduuueHt nonae3Horo
nenicTBus TerioBor MammHbl. [ukn KapHo u ero xodpduimeHT mojae3Horo
NeNUCTBHS. DKOJOTUYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHudeckre YCTPONCTBA U TMPAKTUYECKOE MPUMEHEHHUE: JBUTATENb
BHYTPEHHETO CrOpaHus, ObITOBOM XOJOAMIBHUK, KOHIAUIIUOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEPruM Tejia MPU COBEPIICHUH PaOOTHI: BBUIET
npoOKu M3 OYTBUIKK TOJI JEUCTBHEM CXATOTO BO3[yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEéM TpeHus (BUIEOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTIUM (TEMIIEpaTyphl) TeIa P TEIIoneperaye.

OnpiT 1Mo anuabaTHOMY pAacCHIMPEHHI0 BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOWHBI, IBUTATENs BHYTPEHHETO CrOpPaHusi, pEaKTUBHOTO
JIBUTATEJIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaeapHON TETIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeuwjecmea. Pazoevle nepexoonl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHASA U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld map. YaenbHas TEIIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuansl. llinaBineHue wu
KpUCTaJu3anus. Y nenbHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHHUE TEMIOBOTO OanaHca.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJTOPUMETP, TEXHOJIOTHH TOJYYEHUSI COBPEMEHHBIX MaTE€pUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npy noHWKEHHOM J1aBJICHUHU.

Crioco0bl n3MepeHus BIaXXHOCTH.

HaGmronenre HarpeBaHus U MIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JieKTpoAMHAMHUKA
Tema 1. Inekmpocmamuxa
DJNeKTpU3auus Tell. OJEKTpUYECKUMi 3apsa. JBa Buaa 3IIEKTPUUYECKHX
3apsaoB. [IpOBONHUKM, AMANEKTPUKH W TOJYNPOBOAHUKHA. 3aKOH COXPaHEHUS
3JIEKTPUYECKOTO 3apsiaa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 37EKTPUUECKUIN 3apsl.
Onekrpuueckoe mnoisie. HanpsoxkéHHocTh  anektpudeckoro mnoiist. [IpuHnun



CYIIEPHO3ULUU DIIEKTPUYECKUX T0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  snekrpoctatudeckoro  moisg.  llotenmuman.  PasHocThb
noteHuuanoB. [IpOBOAHMKM M AUDIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.
JlupnexkTpuyeckass IPOHUIIAEMOCTb.

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

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTaTUUECKass 3alluTa, 3a3eMJICHHUE HIIEKTPOIpPHUOOPOB,
KOHJICHCATOP, KONMMPOBAJIbHBIN anmnapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmojeilicTBue Ha’IEKTPU30BAHHbBIX TEI.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[IpoBOAHUKH B DJIEKTPOCTATUUECKOM IIOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMAIIEKTPUKH B DIIEKTPOCTATUUECKOM I10JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAIu
IUJTACTUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenne 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEIH.

DONEKTPUYECKOE CONMPOTUBIEHUE. YEIBHOE CONPOTHBICHHE BELIECTBA.
[TocnenoBaTtenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oanmexktpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTB
AIEKTPUYECKOTO TOKA.

DNEeKTPOJABWKYIIAsl CHJIa U BHYTPEHHEE CONPOTHBJICHUE HMCTOYHUKA TOKA.
3akoH OMa [iJ1s1 MOJHOM (3aMKHYTOM) anekTpuueckoil nenu. KopoTkoe 3ambikaHue.

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

DIIEKTPUYECKUN TOK B BaKyyme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.

[TonynpoBogHUKWY. CoOcTBeHHas 151 MPUMECHAS MIPOBOJIUMOCTh
MoynpoBoAHUKOB. CBolicTBa p—n-niepexona. [lomynpoBoaHUKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B pacTBOpax M  paciuiaBax  dSJICKTPOJIMTOB.
DIEKTPOIUTHYECKAS AUCCOLUALINS. DIEKTPOIIN3.



DJIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Momuus. [Lnazma.

TexHuyeckue yCTpOMCTBA M MPAKTHYECKOE MPUMEHCHHUE: aMIIEPMETP,
BOJBTMETP, PEOCTaT, HWCTOYHUKH TOKa, DOJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN THO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, TOJTYITPOBOJHUKOBBIN AMO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS IUIUHAPUYECKUX IPOBOJHUKOB OT JIJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CwmelraHHoe COEJMHEHUE MTPOBOIHUKOB.

[Ipsamoe wu3Mepenue »saekTpoaBuXKyuied cuibl. KopoTkoe 3aMblkaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTH COMIPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsal U MPOBOJAUMOCTb BO31yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii akcnepumenm, 1abopamoprsie pabomol

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIbI UCTOYHHMKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTposusa.

MexnpeaMeTHble CBS3H

Nzyuyenue kypca ¢usuku 6a3oBoro ypoBHsA B 10 Ki1acce OCYIIECTBISIETCS C
y4E€TOM COJIEpKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ll C KypcaMu MaTeMaTHUKH,
OuoNOTHHU, XUMHH, TeoTpaduu U TEXHOJIOTUH.

Meowxcnpeomemnvle nousamus, CBSI3aHHBIE C MU3YYEHUEM METOJOB HAYyYHOTO
MO3HAHUsA: SIBJICHUE, HAy4HbIH (akT, rumore3a, (u3uyUecKkas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIEPUMEHT, MOJEIUPOBAHNUE, MOJIE]Ib, U3MEPEHUE.

Mamemamuka: pemieHUE CHCTEMbl YpaBHEGHMI, JHMHEWHAas (QYHKIHS,
napabona, runepOona, ux rpaguKku ¥ CBONCTBA, TPUTOHOMETPHUECKHE (YHKIIHH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTIOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIO)KEHUE BEKTOPOB.

buonocus: Mexanndeckoe NBIKEHUE B JKMBOU mpupojae, auddysus, ocMoc,
TEII000MEH HUBBIX OPraHU3MOB (BBl TEIUIONEPEaUyH, TEIJIOBOE PABHOBECHUE),
AJIEKTPUYECKUE SBJICHUSA B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJIIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPJIBIX TEJN, XKUJIKOCTEH W



ra3oB, JJEKTPUYECKUE CBOKWCTBA METAJIOB, JJIEKTPOJUTHYECKAs IUCCOLHALIMSA,
rajbBaHUKa.

l'eocpacghus: BNaxXHOCTh BO3]1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBIKCHUN C HUCIOJIL30BAHHUEM MEXaHU3MOB,
y4€T TPEHUS] B TEXHUKE, MOAIIMIHUKHA, WCIOJb30BAHUE 3aKOHA COXPAHCHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET M Jpyrue), JBUTATE]Ib BHYTPEHHEIO
CropaHusi, mapoBasi TypOuHa, OBITOBON XOJOAWIHHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJY4YEHUsI COBPEMEHHBIX MATEpPUAIOB, B TOM YHCJIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpHUOOpPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC puOOpHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMHuKa

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAasA UHOYKYUA

[ToctosiHHblE ~ MarHuThl.  B3auMojeicTBHE  MOCTOSSHHBIX ~ MarHUTOB.
MarnutHoe mosie. Bektop MarHuTHOM wWHAYKUMU. [IpuHUuMN cynepno3unuu
MAarHUTHBIX MOJIeH. JIMHMM MarHUTHOM WHAYKUMU. KapThHa JTWHWUNA MarHUTHOM
WHIYKUWHU TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MarnutHoe TOJIe MpPOBOAHMKA € TOKOM. KapThHa JWMHHMI MHAYKIUU
MAarHUTHOTO MOJsl JJIMHHOTO MPSAMOr0 MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHMKA, KAaTyIIKU ¢ TOKOM. OnbIT DpcTena. BzauMoaencTeie mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOJyJib M HalpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM I1oje. PaGoTa cunsl Jlopenma.

SIBrieHne 3JIEKTpOMAarHUTHOM WHAYKUMU. [loTOK BekTOpa MarHUTHOU
WHIYKIUKU. OJIEKTPOABHKYIIAsS CWIA MWHAYKUUHU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Gapanes.

BuxpeBoe »iexkTpuyeckoe moJie. DNEKTPOABMKYIIAsS CHJIa WHAYKUIHUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIATEIBHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJI KaTYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: IOCTOSIHHbBIE
MArHUThl, JJEKTPOMArHUTHI, DSJICKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHUILl, UHAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMY MarHUTHOTO MOJIS.

B3aumopericteue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3NEKTPOMAarHUTHOM MHYKIIMH.

IIpasuno Jlenua.

3aBUCHMOCTD 3JIEKTPOABWKYIIEN CUJIBI MHAYKLIHUHA OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUY.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHre MarHuTHOTO MOJIs1 KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHOW MHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoyeOaHMUs.
'apmonnyeckue konebanus. [lepuon, vacrora, ammiauTyna u ¢asza KoieOaHHil.
[IpyxuHHBI MadgTHUK. MateMaTH4eCKUd MASTHUK. YPAaBHEHHUE TapMOHUYECKUX
kosieOanuii. [IpeBpalnienue SHepruy MPU TAPMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiit koHTyp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIC KOjJeOaHUS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMU KojeOaHuamu. @Dopmyna TomcoHa. 3akoH COXpaHEHHs
SHEPI'UM B UJEATBHOM KOJe0aTEeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaronux KoyieOaHUsSX. BbIHYKIIEHHbIE MEXaHNYECKHUE
KoJnebanus. Pezonanc. BeIHYKI€HHbBIE 37IEKTPOMAarHUTHBIE KOJICOAHUS.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA NEPEMEHHBIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE€ W JCHCTBYIOIEE 3HAYEHUE CHJIbI TOKa M
HaIpPSKEHUS.

Tpauchopmarop. [IponsBoacTBo, mepenada U MOTPEOSICHHE DICKTPUICCKOM
SHEPIruMu. DKOJOTMYECKHUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
WCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

TexHnueckne yCTpPOMCTBA M MPAKTHYECKOE IMPUMEHEHHE: SBJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUH JJIEKTPOIepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapamMeTpoB KoJjeOaTeIbHONM CUCTEMbl (MPYXUHHBIA WU
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanue CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHbIE KOJIECOaHUSI.

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

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOPA, KaTYIIKH
WHYKTUBHOCTHU U KOHJIEHCATOpA.

Mopaenb AMHUY 3JeKTpOonepeIadHn.

Yuenuueckuii skcnepumenm, 1abopamopmbsie pabomel

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

HccnenoBanre mepeMEHHOTO0 TOKa B IENM W3  TOCJEA0BATEIbHO
COCTMHEHHBIX KOHACHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUMHbBLE 6 0IHbL

Mexannueckue BOJIHBI, ycCJIOBHS pacnpoctpanenus. I[lepuona. CkopocTb
pacrpocTpaHeHusi W JuiMHa BOJHBL. [lomepeyHble W MPOAOJIbHBIE BOJIHBIL.
WNuTtepdepenius u nuppaxius MeXaHUIeCKUX BOJH.

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

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIOBHUSI M3JyYECHHS JIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekTtpomaruutHoit BoiHe. CBOWMCTBA
AIEKTPOMArHUTHBIX BOJIH: OTpPa)KCHHUE, MPEIOMIICHUE, MOsipu3aius, nudpakims,
unTepdepennns. CKOpOCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkana >7E€KTPOMAarHUTHBIX BOJIH. [[puMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TeAEBUICHUS. Panuonokanus.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne yCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBas JAMArHOCTMKAa B TEXHHKE W MEIHUIIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHUE TTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teo Kak ICTOYHUK 3BYKA.

HaGmronenne oTpakeHHs ¥ MPEIOMIICHUST MEXaHUYECKUX BOJTH.

HaGmonenue nntepdepeHunn u Tuppakiny MEXaHUMYECKUX BOJIH.

3BYKOBOU PE30HAHC.

HaGmtonenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTATYIOM U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
IpesioMJIeHUe, Noaspu3anus, 1udpakums, “HTephepeHIus.

Tema 3. Onmuxka

I'eomerprueckas onrtuka. lIpsaMonuHENHOE paclpoCTpaHEHUE CBETa B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbI HCTOYHHUK CBETA.

OtpaxxeHue cBeta. 3aKOHBI oTpaxeHHus cBeTa. [locTtpoenue m3obOpakeHuil B
IIJIOCKOM 3€pKarie.

[IpenomiieHue cBeTa. 3aKOHBI MpeIOMIICHUs CBeTa. AOCOTIOTHBIN MOKAa3aTelb
npenomiienus. [lomHoe BHyTpeHHee oTpakeHue. I[IpenenbHbIi yroja TMOJHOTO
BHYTPEHHET0 OTPaKEHUS.

Hucniepcus ceeta. ClioxHBIN cocTaB O6emnoro ceera. L[BeT.

ColOuparome W pacceuBaronue JuH3bL. ToHkas mauH3a. DOKycHOe
paccTosiHMEe W ONTHYEecKas Cujia TOHKOW JMH3bI. [locTpoeHue wnzoOpakeHuil B
coOHparImMx U paccerBaronux JuH3ax. opMyna TOHKOW JMH3BL. YBEJIUUYCHHE,
JlaBaeMoe€ JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBas ontuka. HWuTepdepenuuss cBera. KorepeHTHble HNCTOYHUKH.
VYcnoBust HaOMIOAEHUST MAKCUMYMOB W MHUHUMYMOB B HHTEp(EpPEHIIMOHHOM
KapTUHE OT JABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBeta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOIACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(OPaKITMOHHYIO PEIIETKY.

[Tomsapuzanus ceera.

TexHuueckne ycTpoWCTBA W MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyna,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS PELIETKA, TOJAPOUL.

Jlemoncmpayuu

[IpssiMonMHEHOE pacIpOCTpPAHEHUE, OTPAKEHHE M MPEJTOMIICHUE CBETA.
Onrtuueckue npudopsI.

[TonHOe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

NccnenoBanue cBOCTB M300paKeHU B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Hab6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Habnronenue nucnepcun cBeTa.

[TonyueHue cekTpa ¢ MOMOUILIO MPU3MBI.

[Tonydenue cniekTpa ¢ TOMOIIBIO AU(PPAKITHOHHON PEIIETKHU.

HabGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamophwvie pabomoi



N3mepenue nmokazaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pa3zznesn 6. OcHOBBI cIeNMATBLHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynatel
CIIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOIYJS CKOPOCTH
CBETA B BaKyyMe, IPUHLIMI OTHOCUTEIBHOCTH DWHILITEWHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEJICHUE BPEMEHU M COKpALIECHUE
TUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKOW YACTHLIBI.

CBs13b MacCHI C BHCPFHCﬁ U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. 3Heer;1
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. dnemenmovt K6aHmMoeoii ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u SHEPTHHM (POTOHA C €r0 YACTOTOM. DHEPrus
U UMITYJIbC (HOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToaddexra. YpaBHenue DiHmTeriHa 11 pororddexra. «KpacHas rpaHuia
dboTorddexra.

JaBnenue ceera. Onwitel I1. H. JIeGenena.

XUMHYECKOE ICHCTBHUE CBETA.

TexHuueckne ycTpoicTBA W TMpPaKTUUYECKOE MpPUMEHEHUe: (POTOIEMEHT,
dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTaHOBKE ¢ IMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekra.

Cseronuos.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Ombitel Pesepdopaa mo paccesHuro o -4acTHIIL.
[Inanerapnas mogmens aroma. lloctynmatel bopa. M3nydenume u mnormiomeHue
(GOTOHOB TpW TMepexojie aTtoMa C OJHOTO YPOBHS DSHEPrUUM Ha Apyrou. Bumwl
criekTpoB. CIIEKTp ypOBHEW 3HEPTUHU aTOMa BOJAOPOAA.

BonnoBbie cBoiicTBa yacTtull. Bonusl ge bpoiis. KopnyckyisipHO-BOITHOBOM
Ty aJii3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHE.

TexHnueckne YCTpPOWCTBA M MNPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pesepdopaa.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmonenue nuHeM4aThiX CIEKTPOB U3TyUCHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, JIOKA3bIBAIOUIME CJIOXKHOCTh CTpoeHUs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Peszepdopna mo  ompeneneHu0  cocTaBa
paanoakTuBHOro u3nydenus. CBoiictBa anbda-, Oera-, ramma-u3IydeHUs.
Biusinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucino saapa. M30tonsl.

Anbda-pacnan. OJEKTpOHHBIA M TO3UTPOHHBIM OeTa-pacman. I[amma-
U3JydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

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

Anepnsie peakuuu. JleneHue u CUHTE3 SAEP.

Anepnsiii peaktop. TepMmosimepHbiii cuHTe3. [IpobOiieMbl M MEPCHEKTUBHI
SAIEPHON SHEPreTUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOICHHS ¥ PETUCTPALIUN AIIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaIbHbIE B3auMOJeHCTBUSA. EAMHCTBO (hU3ndecKoi KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, Kamepa
Buiibcona, siaepHbIil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuY€TYynK HOHU3UPYIOIIUX YACTHLI.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOe U MUPOBO33pEHUECKOE 3HAUCHHUE
ACTPOHOMMUH.

Bun 3BéznHoro Heba. Co3Be3nus, sSpkue 3BE3/bI, IUIAHETHI, UX BHIUMOE
JIBIKCHUE.

ComnHeuyHas cucTema.

Connue. ConHeuHas akTUBHOCTh. McTounuk sHeprum ConHuma W 3BE3N.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» JJIsI 3BE3]] TJIaBHOM IOCIEIOBAaTEIbHOCTU. BHYTpEHHEE CTpOCHHUE



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCX0XKACHUU U dBOoMonMU CoJHIA U
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama I'anaktuka. Ilonoxxenne m nBukenue ConHua B
IN'anaktuke. Tunel rasakTuk. Paguoranaktukyu U kBasapbl. UEpHBIE OBIPHI B Aapax
rajakTHK.

Bcenennas. Paciiupenue Beenennoit. 3akon Xa66ma. PazOeranue rajgakTuk.
Teopus boisbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMIBIOTEPHBIX
NPUIOXKEHUH NIl ONpeieTIeHUs MOJIOKEHUsI HEeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOTYIIAPUs U SIPKUE 3BE3/BI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maromuiee NOBTOPEHNE

Ponsr ¢u3ukm W acTpOHOMHUM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOM chepax AesTeTbHOCTH YellOBeKa, POJb U MECTO (PU3UKH
U aCTPOHOMHUU B COBPEMEHHOU HAYYHOUW KapTHHE MHUpPA, POJIb PU3NYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTABICHUNA O (U3MYECKOM KapTUHE MHUpPA, MECTO
¢dusznueckoi KapTUHBI MUpa B OOIIEM PsIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIIEHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsA B 11 kitacce oCyIecTBIsETCS ¢
Y4ETOM COJEPKATENBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMHU MaTeMaTUKHU,
OMOJIOrMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meowxcnpeomemmnvle nousamus, CBS3aHHBIE C WU3YYEHHUEM METOJIOB HAy4YHOTO
MO3HAHUsA: SBJICHUE, HAy4HbIH (akT, rumore3a, (u3uUecKkas BEIWYWHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOAECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, BEKTOPBl M HMX IMPOEKIMHA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHM, TPHU3HAKA TOJ00MSI TPEYroJbHUKOB,
OTIpEeJICIICHHE TUIOIIA N TIIOCKUX (puryp u 00bEéMa Ted.

buonoecus: »snekTpuueckue SIBICHUS B KUMBOM MpUpPOJE, KoJeOaTeabHbIE
JNBH>KEHUS B KMBOW MPHUPOJIC, ONTUYECKUE SIBIICHUS B )KUBOW MPUPOJE, ACHUCTBUE
paanaluy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX
TEJl, MEXaHM3Mbl OOpa30BaHUS KPUCTAIIMYECKOW PEIIETKH, CIEKTPAIbHBIM
aHaJIu3.



l'eocpaghusi:  MarHUTHbIE TMOJIOCa 3€MJIM, 3aJleKU MArHUTHBIX DY/,
(poTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocua: JTMHUM DIEKTPOIEpEAad, TIEHEPATOp IIEPEMEHHOIO TOKa,
ANEKTPOBUTATENb, WHAYKIIMOHHAS II€Yb, pajaap, PaJuONPUEMHHUK, TEIEBHU30D,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Pu3nWka» Ha YPOBHE CpEIHEro OOIIero
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CICAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JINYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIC PE3YyIbTAThl OCBOCHUS yueOHOro nmpeamera «Dusnkay J0KHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
ONbITa U OMNbITA JESITEIBHOCTH B MPOLIECCE peaau3allii OCHOBHBIX HAIpaBlICHUMN
BOCIHUTATEILHOU IESTEIBHOCTH, B TOM YUCJIE B YACTHU:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTb IPaKAAHCKOM MO3UIIMM 00YJaIOIIEeToCs KaKk aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCHUUCKOTO OOIIECTRA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEYECKUX TYMAHUCTHYECKUX U
JEMOKPaTUUECKUX 1IEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JESTEIILHOCTh B MHTEpPEcaX TI'pa)KIaHCKOTO
oO1iecTBa, y4acTBOBaTh B CaMOYIIPaBJIEHUH B 00pa30BaTeIIbHON OpraHu3aIlum;

YMEHHE B3aUMOJICHCTBOBATH C COIMAIbHBIMUA UMHCTUTYTAMH B COOTBETCTBUH C
X QyHKIHMSIMY U Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOU I€ATEIBHOCTH;

2) NaTPHOTUYECKOT0 BOCIIUTAHMSA:

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaXKIaHCKOMN WUJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, JIOCTHUKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

c(hopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STHUECKOTO TTOBEICHNS,

CITOCOOHOCTh OIICHWUBATh CHTYAllMI0 M INPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTHPYSACh HA MOpPaJbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B
NESTENbHOCTH YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMUMUBOTO OYIYIIIETO;

4) 3cTETHYECKOr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOUYAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
MPUCYIIETO (PU3NUYECKOU HAYKE;



S) TPyA0BOr0 BOCIIUTAHUS:

MHTEPEC K pa3IMyHbIM cdepaMm npodecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu u peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpPa30BaHUIO B 00JIACTH
(bY3UKHM HAa TPOTSHKEHUU BCEU KU3HU;

6) PK0JIOrM4eCKOro BOCIIMTAHUS

c(OpPMHUPOBAHHOCTh SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooiieM;

IUIAHUPOBAHUE U OCYILECTBIICHUE AEUCTBUM B OKPYKAIOIIEHU CPEZC HA OCHOBE
3HAHMS 1IeJIeld yCTOWYMBOTO Pa3BUTHS YEJI0BEUECTBA;

pacHIMpeHre OmbITa JAEATEIbHOCTH 3KOJIOIMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PUBHKE;

7) HEHHOCTH HAYYHOI'O MO3HAHMS:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PUBHUECKON HAYKH;

OCO3HAaHHWE IEHHOCTH HAy4YHOW JEeATEeIbHOCTH, TOTOBHOCTH B IIPOIECCE
U3y4eHHs]  (PU3MKH  OCYHIECTBIISITH  MPOEKTHYIO W HCCIEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAJIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCaJIbHbIE Y4eOHbIE 1eHCTBHS
ba3oBble Jornueckue AecTBUA:
CaMOCTOATENbHO  (pOpMyIHpOBaTE M aKTyalM3UpOBaTh  MpoOJIeMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONpeAesATh LENU ACATEIIbHOCTH, 3aJaBaTh IApaMeTpbl U KPUTEPUU HX
JOCTUKCHUS;
BBISBJISITH  3aKOHOMEPHOCTM UM IIPOTUBOpPEUYHsST B PacCMaTpUBAEMBbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh TUTAH PEIIEHUS TPOOJIEMBI ¢ YUETOM aHaIN3a MMEIOITUXCS
MAaTepUaAIbHBIX 1 HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B ACATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LEJIIM, OLICHUBATh PUCKH MOCJIEACTBUI AEATEIbHOCTH;
KOOPAMHUPOBaTh M  BBHINOJHATH pabOTy B  YCJIOBUAX  pealbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUHN KU3ZHEHHBIX MPOOIIEM.
ba3oBble ucciaenoBaTe/ibCKie AeiiCTBUSA:
BJIAJICTh HAYYHOM TEPMHUHOJOTHEHN, KIIOYEBBIMU MOHSATUSIMU U METOJIAMU
(pu3HUECKON HAYKU;



BJIJIETh HABBIKAMH Y4E€OHO-MCCIIEIOBATENICKON M MMPOCKTHON NEATEIBbHOCTH
B 00s1acTU (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY HOUCKY
METOJIOB peIIeHHs 3aaad (U3NYECKOTO COACP)KAaHUS, MPUMEHEHHUIO Pa3IHMYHbIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JEATEIBHOCTH TIO TIOJYyYEHUIO HOBOTO 3HAHHS, €ro
UHTEpIpEeTalny, MpPeoO0pa3oBaHUI0 W TPUMEHEHUIO B PA3NIUYHBIX YUeOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IaHUU YYE€OHBIX IPOECKTOB B 00JAaCTH (PU3HKHU;

BBISIBIIATh IPUUMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHICHHs, HAXOJWUTh apryMEHTBI Jsl JI0OKa3aTelbCTBA
CBOMX YTBEPKJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peUIeHWs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIC 3aladll B 00pa30oBaTEIbHOM
JESTEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

yMETh IEpPEHOCUTh 3HaHUs 10 (U3MKEe B MPaKTHYECKYI0 001acTb
KU3HEAESITEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, peJiaraTb OpUTrHHAJIBHBIE TOIXO0/bl U PELLICHUS;

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

Pab6ora ¢ undgopmaumeii:

BJIAJIETh HABBIKAMU MOJyYeHUs MH(OpMaIK (PU3MUECKOTO COACpN aHUs U3
UCTOYHHKOB pA3HbIX THUIIOB, CaMOCTOSITEJIbHO OCYIIECTBISATh IIOUCK, aHAJIM3,
CUCTEMAaTH3alMI0 M HUHTEPIpeTalnio MHPOPMAlUU pPa3IMYHBIX BHUIOB U (hopm
MIPEJICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJb30BaTh  CpPEeACTBA  HMHMOPMAIIMOHHBIX UM KOMMYHHMKAIIMOHHBIX
TEXHOJIOTUNA B PEIIEHUH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3AallMOHHBIX
3aJa4 ¢ COOMIOIGHHEM TpeOOBaHUN OSPrOHOMMKH, TEXHUKH O€30IacHOCTH,
TUTUEHBI, pecypcocOepekeHusi, MPaBOBBIX ©  ATHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (U3NYECKOTO COACpPXKAaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MH(POPMAIMH U LEIEeBON ayIUTOPUH, BEIONpAs ONTHUMAIBHYIO
dopmy mpencTaBICHHUS U BU3YyaTH3aIHH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHSA:
OCYLIECTBJISITh  OOILIIEHHE HAa ypokax (U3MKM HW BO BHE-YPOUHOMU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTMYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

IIOHUMAaTh Y HCIOJIb30BaTh NPEUMYIIECTBA KOMaHAHOW U MHIAUBUAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YEHA KOJUICKTUBA,

IIPUHUMATHh  [EJIM  COBMECTHOM  JEATENIbHOCTH, OPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUSA 10 €€ INOCTHKEHHUIO: COCTaBJIATH IUIaH JIEMCTBUH,
pacnpenensiaTh poiu ¢ YYETOM MHEHHUHM YYaCTHUKOB, OOCYXIaTh pPe3yJbTaThl
COBMECTHOM paboThI;

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

pejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAUMMOCTH;

OCYILIECTBJIATh IIO3UTUBHOE CTPATEIMYECKOE IIOBEIACHUE B Pa3IMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe yHHBepcajibHbIe YUueOHbIe JAeilicTBUS
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBIISITh MO3HABATEIBHYIO NESITENIBHOCTh B 00JaCTH
GU3UKM W aCTPOHOMMH, BBISBIATH IPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSATEJILHO COCTABJISATh IUIAH DPEIICHUS PACUETHBIX U KAYECTBEHHBIX
3aj/1a4, TUTaH BBIMOTHEHUS MTPAKTUYECKON PabOThl C YYETOM UMEIOIITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEW U MPEANOYTCHUN;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacIIMpATh paMKH Y4€OHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBaTH €ro, OpaTh Ha celd
OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSIBICHHUIO JSPYIWIIMA B 00MacTu
($U3HUKH, TOCTOSTHHO TOBBITIATH CBOW 00Pa30BATEIBHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAJILHBII UHTEJLJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYAaIMsIM, BHOCUTh KOPPEKTUBHI B JEATECIHLHOCTD,
OIICHUBATh COOTBETCTBHE PE3YyIHTATOB IICIISIM;

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpINAEMbIX JEHCTBUIA W MBICIUTEIBHBIX TPOIECCOB, MX PE3YyIbTAaTOB W
OCHOBAHM;



HCITOJIB30BaTh MPUEMBI pedIIEKCHH IS OIEHKH CUTYaIlluH, BHIOOpAa BEPHOTO
pEIICHHSI,;

YMETh OIICHMBAaTh PUCKH M CBOCBPEMEHHO IPUHUMATH PEHICHUS M0 HUX
CHI)KCHHIO;

NPUHUMATh MOTHMBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaToB
NeSATEITHHOCTH;

NPUHUMATH ceOsl, TOHUMAas CBOW HEJOCTATKH M IOCTOWHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaToOB
NESATEITBHOCTH;

NpPU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIMOKH.

B mporecce AOCTMIKEHUS JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMMBI
no Qusuke IS ypOBHSA CpEAHETro oO0mmero oOpa3oBaHHMs Yy OOyYaronIUXCs
COBEPIIECHCTBYETCS HYMOIIMOHATBHBIH WUHTCIIICKT, IIPEIIOJIarafoIui
c(hOopMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAIOIIET0 CIIOCOOHOCTh TIOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHWE, BUJICTh HAINPABJICHUS Pa3BUTHS COOCTBEHHOW 3MOIIMOHAILHOM chephl,
OBITh YBEpECHHBIM B cele;

CaMOpETyJTUPOBAaHMS, BKJIIOYAIOIIETO0 CAaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHME, CIIOCOOHOCTh aJanTUPOBATHCS K
AMOIMOHAILHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHXKEHUIO 1N U
yCrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JCHCTBOBATh MCXOHSl W3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHHE
IpYTHX, YYUTBIBATH €ro TIPU OCYIIECTBICHUU OOIICHHS, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJIbHBIX HaBBIKOB, BKIIIOUYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH HHTEPEC U pa3peniaTb KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

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

JEMOHCTPUPOBATh HA TPHUMEpPAX pOJb U MecTo (Ppu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAy4YHOM KAapTHUHBI MHpPa, B PA3BUTUHU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKON IEATETbHOCTH JIOJIEN;

YUUTHIBATh TpaHULBl TMPUMEHEHUS U3YUYCHHBIX (PU3MYECKUX MOJIETEeH:
MarepualibHasl TOUKa, HHEpIMajdbHas cucTeMa OTCu€Ta, abCOMOTHO TBEPAOE TENO,
WJICATBHBIN ra3, MOJICJIM CTPOEHHUS Ta30B, KUJIKOCTEH U TBEPABIX TEJ, TOUYCUHBIN
ANEKTPUYECKUI 3apsi]l IPU pelieHur HU3NIECKUX 3aay;



pacrio3HaBaTh (pusznueckue sBiIeHUs (IIPOIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHWKHU, MOJEKYJISIPHO-KUHETUUECKON TEOpUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSMOJUHEHHOE
JBIDKEHHE, CBOOOJHOE TaJEeHUE TeJ, JABWXKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojiericTBUe Ten, Tuddy3usi, OGpOyHOBCKOE JIBUKEHHUE, CTPOCHUE KUJKOCTEH
1 TBEPJIBIX TeJI, U3BMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIAXKIACHUH), TEIJIOBOE
paBHOBECHUE, UCIapEeHHE, KOHACHCAIMs, TUIABJICHUE, KPUCTAIIU3AIUs, KUIIEHUE,
BJIYKHOCTb BO3/lyXa, MOBBIIICHUE JIABJICHUS ra3a MPpU €ro HarpeBaHUM B 3aKPHITOM
COCyZ€, CBSI3b MEXKAY IMapamMeTpaMu COCTOSHMSI Tra3a B H30MpPOIEccax,
AJIEKTpU3aLUs TEJl, B3AUMOIECHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE JBWKEHUE, UCMOJB3Yysl (U3NYECKUE BEJIUYMHBI:
KOOpAWHATA, MyTh, MEPEMEIIEHHUE, CKOPOCThb, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC TeJa, KMHETHYECKasl YHEPTHsl, MOTCHIIMAIbHAs dHEPTUs, MEeXaHUYeCKasl
paboTa, MeXaHMYeCKas MOIIHOCTh, NPH ONHUCAHWUW TPABWIBHO TPAKTOBATh
(GU3UYECKUI CMBICIT HCMOJB3yEeMbIX BEJIMYHMH, MX OOO3HAUCHUS] W CIUHUIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAaHHYIO (DU3NYECKYIO BEIMYUHY C JPYTUMH
BEJIMYMHAMUY;

ONKUCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIEC SIBICHUA,
UCTIONB3Yd (U3MUECKUE BENUYWHBI: JaBJICHHE Ta3a, TeMIeparypa, CpeaHss
KMHETUYECKAasl SHEPTUsl XaOTHUYECKOTO ABUIKEHHSI MOJIEKYJI, CPEIHEKBAAPAaTUYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3} (OUIIMEHT TOJIE3HOTO JEeUCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKHM CMBICT HCIOJIB3YEMbIX BEIWYUH, HX
00O3HAaUeHUsT W CAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIOIIUE JIAHHYIO
(Gu3MUECKYI0 BEIMYMHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (DU3NYECKUE BEIUUYHMHBI: IIICKTPUUECKHUN 3apsij,
AIEKTPUUYECKOE MOJIe, HAMPSIKEHHOCTh MOJIs, MOTEHIMAJ, PA3HOCTh MOTEHIINAJIOB;
Py ONHWCAHUM TIPABWJIBHO TPAKTOBATh (PU3UYECKUNA CMBICT HCIOJIb3yEeMbIX
BENTMYMH, WX OOO3HAYECHUS M E€IMHHUIIBI; yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
JAHHYIO0 (PU3MYECKYIO BEJIMUUHY C IPYTUMU BEIUYMHAMU;

aHANMM3UPOBATHh (PU3MUYECKHUE TMPOIIECCH W SBICHUS, UCTONB3Yys (pu3ndeckue
3aKOHBI U TPUHIUIIBL: 3aKOH BceMupHoro tsarotenus, I, II u III 3akonbr HeroTOHA,
3aKOH COXPaHEHUs MEXaHMYECKON »JHEpPruu, 3aKOH COXPAHEHHUS MMITYJbCa,
MPUHIUI CYNEPINO3UIUN CHJI, TMPUHIIMI PABHOINPABUS HMHEPLUHAIBHBIX CHCTEM
0oTCcuéTa, MOJEKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHMSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKOW SHEPTUU TEIJIOBOTO JBUKEHHS MOJIEKYI C
a0COJIFOTHOM TeMmepaTypoil, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANEKTpUYECKOro 3apsina, 3akoH KyioHa, mpu 3TOM pas3idyaTh CIOBECHYIO



bopMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BBIpaKEHUE U YCIOBUS (TpaHUIBI,
00J1aCTH) IPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC MPUHIUIBI  JACHCTBHUS MallliH, NpUOOPOB U
TEXHUYECKUX YCTPOMUCTB; pa3auyaTh yCIOBHS MX O€30MaCHOT0 HMCIOJb30BAaHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJIHSITh OKCIIEPUMEHTBI 10 HCCIEIOBaHUIO (U3UYECKUX SIBICHUM U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUH, MPU ITOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEIJI0KEHHOTO O0OpYIOBaHMS, MPOBOAUTH OMNBIT U
dbopMyIHUpOBATH BHIBOJIBI;

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATh ONTUMAJLHBIA CIMOCOO M3MEPEHHS M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU TOTPEITHOCTEN U3MEPEHUI;

UCCIEJOBAaTh  3aBHCUMOCTH  MEXIY  (U3MYECKHMMH  BEJIIMYMHAMHU  C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUM, MPHU ITOM KOHCTPYMPOBATh YCTAHOBKY,
(dbuKCUpOBaTh PE3yJIbTAThl TOJYUYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYUH B
BUJIe TaOIUIl U TpadUKOB, 1eTIaTh BRIBOJBI IO PE3yJIbTaTaM HCCIIEIOBAHUS;

coOmroaTh npaBuiia 0€30MacHOrO TpyAa MpU MPOBEIECHUU HCCIEIOBAaHUN B
pamMKax ydeOHOTO JKCIIEPUMEHTa, Y4eOHO-HCCIIeOBATEIbCKON M TPOEKTHOMU
JESITEIHLHOCTU C WCIOJb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1abOpaTOpHOro
000py10BaHMS;

pemars pacuy€THbIE 3a7a4d C SBHO 3aJJaHHOW (HU3UYECKOW MOJICIbIO,
UCTIOJNIB3Ys (PU3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIM3a yCIIOBUA 3aa4H
BBIOMPATh (U3UYECKYIO MOJICINIb, BBIICIATh (PU3MUYECCKUE BEIHMYHHBI B (POPMYJIBI,
HEOoOXOMUMBIE ISl €€ pelleHus, MPOBOAUTh PACUETHl U OLICHUBATh PEATBHOCTD
MOJIYYCHHOT'0 3HAYCHUS (PU3HMUECKON BETUYUHBI,

penaTh KaYeCTBEHHbBIE 33/1a4l: BBICTPAUBATh JIOTUYECKH HEIPOTUBOPEUUBYIO
LEMOYKY PACCYKIECHUM C OMOpON HAa HM3YyYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
bu3uYecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  pEHIeHWW  y4eOHBIX  3aJad  COBPEMCHHbBIC
WH()OPMAITMOHHBIE TEXHOJIOTUH IS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIINH
Y TIpeNICTaBleHNs Y4eOHON W HAYYHO-TOMYISIPHOW MH(POPMAIIUU, TTOJTYICHHOU W3
Pa3TUYHBIX HCTOYHUKOB, KpUTUIECKH aHATTU3UPOBATH TOTydaeMyt0 HHPOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKIAJAa POCCUHUCKUX U 3apyOeKHBIX YIEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOILIECCOB OKPYXKAIOIIEr0 Mupa, B pa3BUTHE
TEXHUKU U TEXHOJOTHIA;

HCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHON >XKHU3HU
JU1si obecriedeHus: 0€30MacHOCTH MPU OOpaIlEHUH C TPUOOpPAMHU M TEXHHUYECKUMU



YCTPOMCTBAMHU, JJISI COXPAHEHHUSI 3I0POBbS U COOJIOJICHUS] HOPM SKOJOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH Cpele;

paboTaTh B TpYINE C BBHINOJHEHUEM PA3JIMUHBIX COLMAIBHBIX POJIEH,
IJIAaHUPOBaTh pabOTy TPYMIIbI, PAIMOHAIBHO PpACHpPENeNiaTh OOSI3aHHOCTH U
IJIAHUPOBATh JCSATEIBHOCTh B HECTAHIAPTHBIX CUTYyalMSIX, aICKBAaTHO OLICHUBATH
BKJIQJI KQXJIOTO U3 YYACTHUKOB TPYIIIBI B PEIICHUE pacCMaTPUBAEMOM MPOOIIEMBI.

K xonmy oOyuenuss B 11 kJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TpUMEpax poJib U MeCTO (pu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KapTHUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHHUKHU U
TE€XHOJIOTUH, B MPAKTUYECKOU AEATEIbHOCTH JIOJI€H, LUETOCTHOCTh U €IMHCTBO
bu3uYeCcKol KapTHHBI MUPA;

YUUTHIBATh TPaHUIBl TMPUMEHEHUS W3YUYCHHBIX (PUBMYECKUX MOJICTIeH:
TOYEYHBIN JIEKTPUUECKUM 3apsjl, Jyd CBETA, TOUCUHBI UCTOYHUK CBETA, sACpHas
MOJIeJIb aToMa, HYKJIOHHAas MOJEIh aTOMHOTrO sjipa NPH penieHud (U3nYecKux
3a1ay;

pacno3HaBaTh (pu3MYecKue SBJICHUS (MPOLIECCHI) U OOBSACHATh UX HA OCHOBE
3aKOHOB JIEKTPOJUHAMUKHA U KBAHTOBOW (PM3MKU: JIEKTPUUYECKAss TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MArHUTHOE JEWCTBUS TOKAa, B3aMMOJICHCTBUE
MAarHuTOB, DJJEKTPOMAarHUTHAasT WHAYKIMSA, JEHCTBUE MArHUTHOIO TIIOJS Ha
POBOAHUK C TOKOM M ABWXKYIIUWUCS 3apsi, AJIEKTPOMArHUTHbIE KoJieOaHUS U
BOJIHBI, MPSAMOJIMHEMHOE pAaCOpPOCTPAHEHHE CBETa, OTPaXKEHHUE, IPEIOMIICHHE,
uHTepdepennus, audpakuds W TONApU3alUig CBETa, JHUCIEpPCUs CBETa,
doToanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHHE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOAA, €CTECTBEHHas M HCKYCCTBEHHAs
PaIHOAKTUBHOCTb;

OMUCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (DJIIEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  DJIEKTPUYECKYIO  MPOBOJUMOCTb  Pa3IUYHBIX  Cpel) W
AIEKTPOMArHUTHBIC SIBICHUSI (MPOIECCHI), HCTHONB3Ys (U3HUECKHE BEITUYUHBI:
JJEKTPUYECKUM 3aps], CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABMKYIIAs cuia, paboTa TOKa,
WHAYKIMS MAarHUTHOIO IMojs, cuina Ammnepa, cuina JlopeHna, MHIYKTUBHOCTH
KaTyIIKHA, JHEPrysl JJIEKTPUUYECKOTO W MATHUTHOTO IMOJEW, MEPUOJl M 4YacToTa
KojeOaHnii B KoyieOaTeIbHOM KOHTYpe, 3apsij W Cuja TOKa B MpoIlecce
rapMOHUYECKUX JJICKTPOMArHUTHBIX KoJieOaHuii, (OKyCHOEe pacCTossHHUE U
ONTHYECKAasl CHUJIa JMH3bl, IMPU OINUCAHUM MPABUIBHO TPAKTOBATh (HU3UUYECKUI
CMBICI UCIOJb3YEMbIX BEIWYMH, HMX OOO3HAYCHUS U E€JIUHUIIBI, YKa3bIBaTh
dopMynbl, CBSA3BIBAIOIIME JAHHYI (U3WYECKYH0 BEJIWYHUHY C JpPYTUMH
BEJIMYMHAMMU;



ONKCHIBATh HW3YYEHHbIE KBAHTOBBIE SIBICHUS M MPOLECCHl, HCIOJbB3Ys
(u3nuecKre BEIUYUHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI U
4acTOTa CBETA, SHEPTUsl U UMITYJIbC (DOTOHA, NEPUOJ MOTypacnana, YHEPTus CBA3U
ATOMHBIX SIIEp, TPU OMUCAHUM TMPABUIBHO TPAKTOBaTh (PUBMYECKUNA CMBICI
WCIIOIb3YEMbIX BEJIUYUH, UX O0O3HAYEHUS] U EIUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEJIWYUMHY C JPYTUMU BEJIMYHHAMM,
BBIYUCIIATh 3HaUeHUE (PU3NYECKONU BEJIMUUHBI,

aHANIM3UPOBATH (PU3MUYECKUE MPOLIECCHl U SBJIEHUS, UCHOJB3Yys (pusmyeckue
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEJ0BATEIbHOTO U MapalIeTbHOTO
COEIMHEHUS MPOBOJHUKOB, 3akoH Jlxoyns—JleHla, 3aKOH 3JIEKTPOMarHUTHOM
UHAYKIMH, 3aKOH MPSMOJIMHEHHOT0 PaclpOCTPAHEHMs CBETA, 3AKOHBI OTPAKEHUS
CBETa, 3aKOHbI IMPEJIOMJICHUSI CBETa, ypaBHeHUE DifHITelHa s (oTodaddekra,
3aKOH COXPAaHEHMSI DHEPruH, 3aKOH COXPAHEHMSI MMIYJbCA, 3aKOH COXpPaHECHHS
AIEKTPUUECKOTr0 3apsijia, 3aKOH COXPAaHEHHs MAacCOBOIO 4Mcia, MmocTynatsl bopa,
3aKOH PaJIMOAKTUBHOTO PACIMajia, MpU 3TOM paziinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAXKEHHWE W YyCIOBUA (TpaHMIlBI, 00JaCcTH)
IPUMEHUMOCTH;

ONpENEIATh HAIIPaBJICHUE BEKTOPAa MHAYKIIMA MAarHUTHOTO MOJIsI MPOBOJHHUKA
C TOKOM, cuibl Amnepa u cuibl JlopeHna;

CTPOUTh M OIKUCHIBaTh H300paKEHHE, CO3[]aBa€MOE€ IUIOCKUM 3E€pKajoM,
TOHKOM JIUH30M;

BBITIOJHATh OJKCHEPUMEHTHl IO MCCIEJOBAHUIO (PU3MUECKUX SBICHUNU W
IPOLIECCOB C HCIOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEpPEHHIl: IPU 3TOM
dbopmynupoBaTh mpoOJeMy/3amady W TUNOTE3y Yy4eOHOTro 3KCIEepHMEHTA,
coOupaTh YCTaHOBKY M3 MPEMJIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT H
(dbopMynHpoOBaTH BHIBOJBL

OCYIIECTBIISITH MPSMBIE M KOCBEHHBIE MU3MEPEHUS (PU3NUECKUX BEIUYUH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BAaTh HM3BECTHHIC
METO/Ibl OLICHKHU MOTPEIHOCTEN U3MEPEHU;

UCCJIEIOBAaTh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOJIH30BAHUEM
NpSIMBIX H3MEPEHUN: TMpPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (HUKCHPOBATH
PE3yNIBTATHl MOJYYEHHON 3aBHUCHUMOCTH (PU3WYECKUX BEIMYMH B BHJIEC TAOIUI] U
rpaduKoB, AemaTh BEIBOABI MO pe3yIbTaTaM UCCIICT0BaHMUS;

co0roaTh mpaBuia 0€30MacHOro TpyAa MPU MPOBEACHUM HCCIEAOBAHUMN B
pamMKax ydeOHOro H3KCIEPUMEHTA, Y4EeOHO-HCCIENOBATENbCKONM M MPOEKTHOU
NEATENIbHOCTU C MCIOJIb30BAHHEM H3MEPUTEIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyI0BaHMS;

pemiaTth pacy€THblE 3a7ayd C SBHO 33JlaHHOM (DU3UYECKOW MOJIEIbIO,
UCIOJIb3Yys (PU3HYECKHE 3aKOHBI U MPUHLUIIBI, HA OCHOBE aHaJIM3a yCJIOBUA 3aJa4H



BBIOMpATh (PU3UUYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEIMYMHBI U (POPMYIIHI,
HEOOXOANMBIE JUIsl €€ pemIeHusi, MPOBOAUTHh PAacUYEThl U OLEHUBATH PEATBHOCTD
MOJTyYEHHOT0 3HaUCHUS (PU3UUYECKON BETUIHHBI;

pelaTh KaueCTBEHHBIE 3a/1a4l: BEICTPAUBATh JTOTHUECKH HEIPOTUBOPEUHBYIO
[ENOYKY PacCYXICHHH C OMOpON Ha M3y4YeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHUS;

UCTIONB30BaTh ~ NPH  pEHIeHMH  y4eOHBIX  3aJady  COBPEMEHHBIC
WH(GOPMAITMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIHH
U TIpEACTaBICHUS y4eOHON M HAYYHO-TIOMYJIIPHOW WH(pOpMAIMU, TOTyYeHHOH U3
Pa3IMYHBIX ICTOYHUKOB, KPUTHIECKU aHATTU3UPOBAThH MOTydaeMyi0 HHPOPMAITHIO;

OOBSICHATh TPHUHIMIBI JEHCTBUS MAallWH, TPUOOPOB W TEXHHUYECKHX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MaCHOTO MCIOJIb30BaHUS B MOBCEAHEBHOM
KU3HU;

NPUBOJNTH MPUMEPHI BKIIAJIa POCCHICKUX U 3aPYOCIKHBIX YUEHBIX-(DH3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYXKAIOMIETO MHUPA, B PAa3BUTHE
TEXHUKH U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW KU3HU
U1l obecniedeHus 0€30MacHOCTH TIPU OOpaIlIEHUH C MTPUOOpPaAMHU M TEXHHUYECKUMHU
yCTPOMCTBAMU, JJIsl COXpaHEHUS 370POBbS M COOIOEHUS HOPM SKOJIOTHYECKOTO
MIOBE/ICHMSI B OKpYKAIOIeH cpenie;

pabotaTh B TpyHIie C BBHIMOJHEHUEM Pa3IUYHBIX COLMAJIBHBIX POJEH,
IUTAHUPOBATh pPabOTy TPYMIbL, PAIMOHAIBHO pPACHPENCISITh OOS3aHHOCTH H
TUTAHUPOBATH JIEATEILHOCTh B HECTAH/IAPTHBIX CUTYAIUSX, aJ€KBATHO OLICHUBATH
BKJIAJ] KaXKJOTO M3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMATPUBAEMOM MPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbl padoThI
pecypcsl
Paznen 1. PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
bu6moreka [IOK
1.1 ) 2
W3UKa U METOJbI HAYYHOTO ITO3HAHMS 0 0 hitps://m.edsoo.ru/7f4 1bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuremariia . 0 0 https:/m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Aaniiia ! 0 0 https://m.edsoo.ru/741bf72
bu6mmoreka [JOK
2.3 3aKOHbBI COXpAHEHHUSI B MEXaHUKE 6 1 1 hitps//m.cdsoo.ru/TEA 1672
Wroro no pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnnoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TepMOAHHAMHKIL 10 ! 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 0 0 bubnuorexa [IOK
' @da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72




Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
41 DUEKTPOCTATHKA 10 https://m.eds0o.ru/7f41bf72
[TocTosiHHBIM 2neKkTpudecKuil TOK. TOku B bubnnorexa [JOK
4.2 12
pa3IMyHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE BpeMmst 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68




11 KVIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
1 MarunuTHoe noJie. DIeKTpOMarHuTHas 1 | 3 bubnuoreka [JOK
' AHIYKIHAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUS U BOJIHBI
51 MexaHn4ecKue U JIEKTPOMArHUTHBIE 9 0 1 bubnuoreka [JOK
' KOJIe0aHus https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKue 1 JIEKTPOMArHuTHHIE 5 1 0 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 Ok 10 0 3 https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 24
Pazzea 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCHUTEJIBHOCTHU
31 OcCHOBBI crieManbHON TEOPUHU 4 | 0 bubnunoreka [JOK
' OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [IOK
4.1 DNeMEeHThl KBAaHTOBOW ONTUKU 6 0 0 hitps://m.edsoo.rw/Tf41c97c
4.2 Crpoenue aToMa 4 0 0 bubnuorexa [IOK




https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE SAPO

bubmmoreka [{OK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMeHTBl aCTPOHOMHUU U aCTPOPU3UKU 7 brbmmorexa [TOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznean 6. OGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0061maroniee NOBTOPEHHE 4 Efg?;;fg;ggiﬂ“cgk
Hroro no pazneny 4
Pe3epBHOE BpeMmst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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