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INOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢usuke ©6a30BOr0 YpOBHS Ha YpPOBHE CpPEIHETO OOIIETO
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJOKEHUU M TPEOOBAHUM K pe3yibTaTam
OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHOM MporpamMmel, npeactaBieHHbIXx B OI'OC
COQO, a Takxke ¢ yué€rom denepaibHoil paboyeil mporpaMMbl BOCIUTaHUS U
KOHIENIMU TpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aIMsAX Poccuiickoit denepanuu, pEATU3YIOIIINX OCHOBHEIE
oOpa3oBaTeIbHbIE MPOTPAMMBI.

Copepxanue mnporpaMMmbl MO (U3MKE HampaBiIeHO Ha (QOopMUpOBaHHE
€CTEeCTBEHHO-HAYyUYHOW KapTUHbI MHpa oOydaromuxcs 10-11 xmaccoB mipu
oOydeHnH UxX Qu3rKe Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-IIEATEIbHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBeTcTBYeT TpeboBanusiM PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEAMETHBIM M METAlPEIMETHBIM pe3yJbTaTam
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOIMMOCTb pPEaM3ali MEXKIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTEeCTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heil
OTIPEJIEIISIIOTCS. OCHOBHBIE IEIM M3Yy4eHHs] (PU3MKU HA YPOBHE CPEIIHEro OOIIEero
oOpa3oBaHus, TUIAHUPYEMbIE PE3yJbTaThl OCBOCHUS Kypca (U3HUKHU: JTUIYHOCTHBIE,
MeTanpeIMeTHbIE, IPeIMETHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma no Qpu3uke BKIIOYAET:

e IUJIAHUPYEMBIE Pe3yJbTAaThl OCBOCHUS Kypca GU3HKU HA Oa30BOM YpOBHE, B

TOM YHCIIe TTPEIMETHBIE PE3YJIbTATHI M0 T0JIaM O0yUYEHUS;

e cojepkaHue yueOHOro npenmera «Du3nkay 1mo rogam oOydeHus.

®du3rka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYyMAas B
KayecTBe yueOHOro MpelMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJl B CUCTEMY
3HaHMM 00 okpyskaromiem Mupe. LIKkoapHBIN Kypc GU3HKK — cUCTEeMOOOpa3yoIuit
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (hU3UUYECKUE 3aKOHBI
JeXaT B OCHOBE IMPOIIECCOB M SIBICHUN, H3Y4aeMbIX XHUMHEH, OHOIIOTHEH,
dbusndeckorr reorpaduerd W actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHne  (U3MYEeCKMX 3HAHUW  ONpeNeNsieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHM B cdepe DJHEPreTUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCA, TOJIyYEHUsI HOBBIX MAaTepuajioB C 3aJaHHBIMU CBOMCTBAMHU WM JPYTHUX.
N3yyenue QUMK BHOCUT OCHOBHOW BKJIaJ B (OpMUPOBAaHHE €CTECTBEHHO-
HAyYHOM KapTHHBI MUpa OO0ydarmuxcs, B (HOpPMHUPOBAHHWE YMEHUN NPUMEHSTh
HAYYHBIM METOJ] TO3HAHUS TP BHIMIOJTHEHUU UMU YU€OHBIX UCCIIEAOBAHUIA.

B ocHoBy kypca ¢usuMku ais ypoBHA cpefHero oOmero o0pa3oBaHUS
NOJIOKEH PAJ HWIEH, KOTOpPbIE MOYKHO paccMaTpHBaTh KaK MPUHIMIBL €ro
NOCTPOEHHSI.



Hoes yenocmnocmu. B COOTBETCTBHM C HEH KypC SBISIETCS JIOTHYECKU
3aBEpPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX Pa3fesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIIACCHYECKOM, TaK U COBPEMEHHOMN (U3HKH.

Hoes ecenepanuzayuu. B cOOTBETCTBHUM ¢ HEW Matepuall Kypca (HHU3UKHU
o0OBeMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBiseTcs
dbopMupoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTepHH, BEIIECTBE U
noJie.

Hoesa eymanumapuzayuu. EE peanuzanus mnpeanoyiaracT HCHOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHMaNa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢bu3uKkM ¢ pa3BUTHEM O0OIIecTBa, a Takke C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 3KOJIOTUYECKUMHU MPOOIeMaMH.

Hoess npuxnaonoti  nanpaenennocmu. Kypc Gu3uMkM  mpenrnosaraet
3HAKOMCTBO C IIMPOKHUM KPYIrOM TEXHUYECKUX U TEXHOJOTHYECKHUX MPUIIOKEHUN
U3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcss TOCPEICTBOM BBEICHUS DJIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTHYECKMM TpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a TaKkke 00CYXICHHS
po0JIeM palliOHAIBHOTO MPUPOIOTIONB30BAHUS U HKOJIOTHYECKOM 0€30MMacHOCTH.

Crep>XKHEBBIMH DJIEMEHTaMH Kypca (U3MKH HAa ypPOBHE CpEIHEro OOIIero
oOpa3oBaHus SBISIOTCA (U3MUeckue Teopur ((popMHUpOBaHUE TMPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TeOopUu, poiu (HyHIaMEHTAIbHBIX 3aKOHOB U
OPUHUMUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MNPUPOAE, TIpPaHULAX
OPUMEHUMOCTH TEOPUM, JJIsI OMNHCAaHUSI €CTECTBEHHO-HAYYHBIX SIBICHUN U
MPOIIECCOB).

CHUCTEeMHO-/IeSITeIbHOCTHBIN MOAX0J B Kypce (U3UKU peallu3yeTcs Mpexe
BCEro 3a CU€T OpPraHM3alliu SKCIEPUMEHTAIBHOU NESITEbHOCTH 00YyYaroluXxcsl.
Jns  Ga3oBoro ypoBHS Kypca GU3MKA — OTO HCIOIb30BAHUE CHCTEMBbI
(GpOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U JabopaTOpHBIX padorT,
KOTOpBIE B MporpamMme no ¢usrke oObeJUHEHBI B OOIIMI CHHCOK YYEHHYECKHUX
NpakTHYecKux palboT. BeiieneHue B yka3aHHOM MepeyHe JabopaTOpHBIX padorT,
OPOBOJUMBIX JJISI KOHTPOJS W  OLEHKH, OCYIIECTBISETCA YYaCTHUKAMU
o0pa3oBaTeIbHOrO TPOIEcCa HCXOJs U3 OCOOCHHOCTEW IUIAHUPOBAHUS U
ocHalleHus kabunera ¢usuku. [lpm »sTOM oOecmeunBaeTcs OBJaJCHHE
OoOy4YaroImMUMHUCS YMEHHUSIMU TPOBOJIUTH KOCBEHHBIE H3MEpEHUs, HCCIIEIOBAHMS
3aBUCUMOCTEH (PU3NUECKUX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
NPENJIOAKEHHBIX THIIOTES.

bonpmioe BHUMaHWE YIENAETCS PELIEHUIO PAcYETHBIX M Kauye€CTBEHHBIX
3amad. [Ipu 3TOM 111 pacU€THBIX 3a/lady MPUOPUTETOM SIBIISIOTCS 3aJadd C SIBHO
3aJlaHHON (PU3UYECKON MOJIEIbIO, TIO3BOJISIONINE TPUMEHSITh U3YUEHHbIC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasjiefia Kypca, TaK M WHTETpUpYs 3HAHUA U3
pa3HbIX pa3nenoB. s KaueCTBEHHBIX 3a/1au MPUOPUTETOM SIBIISIFOTCS 3aJlaHUs Ha
0o0BsICHEHHE TMpOTEeKaHUsl (U3MUECKUX SIBICHUW W TPOILECCOB B OKpYyXKarouien
KU3HU, TpeOyromue BblOOpa (U3MUECKOW MOJAENU Jisi CUTyallud IPaKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuM ¢ TpeboBanusiMu DPI'OC COO k MarepuagbHO-
TEXHUYECKOMY oOOecredeHn0 ydeOHOro rmpoiiecca 0a30BBbI YpOBEHb Kypca
(bU3HUKK Ha YpOBHE CpeHero o011ero o0pa3oBaHus IOJDKEH U3y4aThCs B YCIOBUSX
NpEeIMETHOr0 KaOuHeTa (U3MKU WM B YCIOBUSIX HMHTEIPUPOBAHHOTO KaOWHETa
NPEeIMETOB €CTECTBEHHO-HAYYHOTrO IHHKIa. B xabuHeTe (U3UKH ODKHO OBITH
HeoOxoauMoe JabopaTopHOoe O0OOpYyIOBaHME [Jisi BBINOJHEHHS YKa3aHHBIX B
nporpaMMme Mo (pU3MKe yYEHHYECKUX MPAKTUYECKUX paboT M JEMOHCTPALIMOHHOE
o0opyI0BaHHE.

JlemoHCcTpanimoHHoe oOopyaoBaHUe (HOPMUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTATOYHOCTH U 00ECHeuynBaeT IOCTAHOBKY
NEPEUNCICHHBIX B IMporpaMme Mo (U3HKE KIIOYEBBIX JIEMOHCTpaIui s
UCCJICIOBAHUS  U3Y4YaeMbIX SIBJICHUH M  TPOLECCOB, OMIHUPUYECKUX H
(byHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe 000pynOBaHWE JIi YYEHUYECKUX TMPAKTHUYECKUX pPabdoT
dbopmupyeTcss B BUAE TEMAaTHYECKHUX KOMIUIEKTOB M 00€CIeUMBaeTCsS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUIEKTHI
7a60paTOPHOTO OOOPYAOBAHUS JOJKHBI OBITH TOCTPOEHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(POBBIX MPHUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJIE TU(POBBIX JTaOOpaTOpHUid.

OCHOBHBIMHU LIETISIMU U3yU€HHUS (PU3UKH B 001IeM 00pa30BaHUU SABIISIOTCS:

e (QopmupoBaHue HHTEpeca U CTpEeMJICHUS OOY4YaIOIIUXCA K HAYYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HMX HHTEIUIEKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HaHUs U (GOPMUPOBAHUE
MCCJIEI0BATEIBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa HU3Y4YEHUS
OCHOB CTPOCHHUs MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHre yMEHUU OOBSCHATH SBJICHHUS C HCIOJb30BAaHUEM
bu3HYecKrX 3HAaHUHM U HAYYHBIX JJOKA3aTeIbCTB;

e (opmupoBaHue NpeaCTaBICHUNH O pONM (PUUKHU JJI PA3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTkeHnue 3TUX 1efiel obecreurnBaeTcsl pelleHueM CIeAYIONUX 3a1ad B

npolecce u3ydeHus Kypca GU3UKM Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus:



e TmpuOOpeTEeHHWE  CHCTEMbl  3HaHUK 00  o0mmMX  (QU3MUECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHUsIX, BKJTIOYAs MEXaHHKY,
MOJIEKYJISIpHYIO  (DU3UKY, OAJIEKTPOAMHAMUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTHI acTPODU3UKH;

e (QopmupoBaHre yMEHUNH TPUMEHSITh TEOPETUUYECKUE 3HAHMUS IS
OOBbsICHEHUS (PU3WYECKUX SBJICHUN B TPHUPOAEC U Uil TNPUHATUA
NPAKTUYECKUX PEUICHUHN B TOBCEHEBHOMN KU3HU;

e OCBOCHHE CIIOCOOOB pelICHUs pPa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
¢bu3nyueckoii MOJENbI0, 3a/ady, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIBHOE
co3fanue pu3NUecKorl MOJEINH, aJIEKBATHON yCIOBUSAM 3a/1a4H;

e TMOHUMaHWE (U3MYECKUX OCHOB M MPUHIUIOB JEUCTBHUS TEXHUYECKUX
YCTPONCTB M TEXHOJOTHYECKUX IMPOIIECCOB, UX BIHMSIHUS Ha OKPYXKAIOUTYIO
cpeny;

e OBJAJICHHME METOJaMHU CAMOCTOSITEIBLHOTO IUIAHWPOBAHUS M MPOBEACHUS
(bu3HYEeCKUX SKCIIEPUMEHTOB, aHajin3a W HHTEpIpeTaluud HHGOpMAIINH,
OTIpeJIEIICHHs] IOCTOBEPHOCTHU MOJIYYEHHOTO pe3ysIbTaTa;

e CO3JIaHHE YCJIOBMI IJISi Pa3BUTHUS YMEHMI MPOEKTHO-MCCIIEIOBATEIBCKOMH,
TBOPYECKOM JIEATETbHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIi ypOBEHB) HAa YPOBHE CpPEIHETO OOIIEero
obOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJIEJ0), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamme 1o (¢U3MKE TMepeyeHb JabOpaTOpPHBIX M
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAaHHBIM, YUWUTENIh JIENaeT BBIOOD
NpOBEJICHUs JIa0OPAaTOPHBIX PAOOT W OMBITOB C YYE€TOM MHIUBHIYaTbHBIX
O0COOCHHOCTEH 00yJarOITUXCS.



COJEPXAHME OBYYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO TO3HAHUSA

®uszuka — Hayka o mpupojae. HaydHble MeTOJbl MO3HAHUSA OKPYKAIOIIETO
mupa. Poib 53KcnepuMeHTa W TEOPUHM B TMPOILECCE TMO3HAHUS MPUPOIBI.
DKCIIepUMEHT B (hU3UKE.

MopenupoBanue (GU3HUECKUX SIBICHUN W TpolieccoB. HaydHbple THIOTE3BI.
dusnyeckrue 3aKOHbI M TEOPUHU. [ paHUIBI MPUMEHUMOCTH (PU3HMYECKUX 3aKOHOB.
[TpuHIUIT COOTBETCTBUSI.

Pons n mecto ¢u3uku B GOpMUPOBAaHUM COBPEMEHHOW HAYYHON KapTHHBI
MHUpA, B TPAKTUYECKOU AEATEIHLHOCTHU JIIO/IEH.

Jlemoncmpayuu

AHanoroBele W IUQGPOBBIE HU3MEPHUTEIIBHBIE TPUOOPHI, KOMITBIOTEPHBIC
JIATYHNKH.

Pa3nea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBmkeHHe. OTHOCHTEIBHOCTh MEXaHUYECKOTO JIBHIKCHHS.
Cucrema otcuéra. TpaekTopusi.

[lepemerienre, CKOpPOCTh (CpedHSISI CKOPOCTb, MTHOBEHHAs CKOPOCThH) H
YCKOpPEHUE MaTepHajbHOW TOYKHM, UX NPOEKIMM HA OCHU CHUCTEMbl KOOpJUHAT.
Ciio)keHue nepeMenIeHnil U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE TMpsSIMOJMHENHHOEe IBIKeHHE. [ paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, NYyTH U TEpEeMEIICHUS
MaTepuaibHON TOYKH OT BPEMEHHU.

CBoOoaHOe mazeHue. Y CKopeHrue CBOOOHOTO TaeHus.

KpuBonmueitHoe  aBmkeHue. [IBUkeHHE  MATEpUAIIBHOM  TOYKH IO
OKPYKHOCTHU C TTOCTOSTHHOM MO MOJAYJII0 CKOPOCTHIO. YTJI0Basi CKOPOCTh, JTUHEUHAs
ckopocTh. [lepron u yactora obpamenus. [leHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuueckue YCTpOWCTBA W TMPAKTUUECKOE TPUMEHEHHE: CIIUJIOMETD,
JBH)KEHUE CHAPSIOB, LIEMTHBIC U PEMEHHBIC NTEpeaadn.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, WILIKOCTPALMSl KUHEMATUUECKHUX XapaKTEPUCTHUK
JIBHOKCHUSL.

[IpeobpazoBaHue NBMKEHUN ¢ UCTIOIB30BAHUEM IIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3YXE U B Pa3pe’KE€HHOM MPOCTPAHCTBE.

HaGmronenne aBvKeHHs Teja, OpOIICHHOTO IOJ YIJOM K TOPU30HTY H
TOPU30HTAJIHHO.



N3mepenue yckopeHust CBOOOTHOTO MaeHHUS.

Hamnpapiienre CKOpOCTH IPH IBUKEHUHU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3yueHne HEpaBHOMEPHOTO ABMKEHHS C LEIbIO ONpPEAEICHNUsS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHne COOTHOIIEHUS MEXAY IYTSAMHU, HPOWIEHHBIMM TEJIOM 32
NIOCJIEIOBATENIbHBIE PABHBIE NIPOMEXYTKM BPEMEHH I[IPU PABHOYCKOPEHHOM
JIBUKEHHUH C HAYAJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne nBUKEHUS IIApUKa B BI3KOW JKUIKOCTH.

N3yyenue aBmKeHUs Tela, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCTH  ['anmunes. Ilepeelii  3axkoH  HeroToHa.
HNHepunanbHble CHCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipuninun cynepno3uuuu cui. Bropoit 3akon HeroroHa
IU1s1 MaTepuanbHOi Touku. Tpetuit 3akoH HproToHa 111 MaTepUaibHBIX TOYEK.

3akoH BcemupHOro Ttsirorenus. Cuna Tskectd. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (moxosi, CKoiabxkeHus1, kaueHus). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpeHus: CKOJImKEeHHs U cuiia TpeHus nokosd. Koaddumuent tpenus.
Cuita conpoTUBIIEHUS NPU JBHKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[locTynarenpHOE U BpalllaTeIbHOE JBUKEHHE a0COMIOTHO TBEPAOTO TeNa.

MoOMEHT cubl OTHOCUTENBHO OCH BpamieHus. lIlnedo cunbl. YcnoBud
paBHOBeCUS TBEPIOTO TENA.

TexHuueckne yCTpOWCTBA M IMPAKTHYECKOE MPUMEHEHUE: MOAMIMITHUKH,
IBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne NHEPLHH.

CpaBHEHUE MacC B3aUMOJICHCTBYIOIINUX TEN.

Bropoit 3akon HeroToHa.

Nsmepenue cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehopMaIii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABEME U MMAICHUU.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKECHUSI.

VYcnoBus paBHOBeCUs TBEPAOro Tena. Buasl paBHOBECHSI.

Yyenuueckuii sxcnepumenm, 1abopamoprsie pabomol

N3yuyenue aBuxeHus Opycka 1o HaKJIOHHOM MITOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE M
pEe3UHOBOM 00pas3Iie, oT ux aedopMarium.

UccnenoBanne yciaoBUM paBHOBECHUs] TBEPAOTO Tejla, HMEIOIIETO OCh
BpaIllCHUS.

Tema 3. 3akonvt coxpanenus 6 mexaHuke

NMnynee MarepuanbHOW TOYKM (Tena), CHUCTEMbl MaTepUalbHBIX TOYEK.
NmMnynbsC cuibl U U3MEHEHUE HMIYJbCa Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaxkTuBHOE NBMKEHUE.

PabGora cuibl. MOIIIHOCTE CHJIBI.

Kunetnyeckass sHeprusi MarepuaqbHONW TO4YkH. TeopeMa 00 H3MEHCHHH
KMHETUYECKON SHEPTUH.

IToTenmuanpHas SHEprus. IToTrenmuanpHas SHEprus yIpyro
nedhopMupoBaHHOW  TpykuHBL.  [loTeHIManbHass  SHeprus Tejda  BOJM3HU
MOBEPXHOCTH 3€MIIH.

IloTenmuanbHbIC " HETIOTCHIINAJILHBIC CHIIBL. CBs13b paboThI
HEMOTEHIMAJbHBIX CHJI C M3MEHEHUEM MEXaHUYECKON HSHEPruud CHUCTEMbI Tell.
3aKOH COXpaHEHUSI MEXaHUUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne yCTpoOWCTBA M MPAKTUUYECKOE MPUMEHEHHE: BOAOMET, KOIED,
NPY>KUHHBIA MUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaxkTuBHOE NBMIKEHUE.

[Tepexo1 MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO H OOpaTHO.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3ydenne aOCONIOTHO HEYMPYTroro yjaapa ¢ TMOMOIIBI JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3M pabOThl CUJIBI ¢ U3MEHEHHEM MEXaHHMYECKOW IHEPTUH
TeJla Ha IPUMEPE PACTS>KEHUSI PE3UHOBOTO KIyTa.

Paznen 3. Moaekyasipuasi u3snka 1 TEepMOAMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KUHETUYECKONM TEOPUHU U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. duddysus. Xapaktep ABUKEHUS WU
B3aUMOJECHCTBHS YaCTHIL] BelecTBa. MOJENU CTPOEHHUS Ta30oB, XKUIKOCTEH U
TBEPABIX TeN U OOBICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE 3TUX Mojenel. Macca u
pa3mepsl Monekyn. KonnuecTBo BemectBa. [loctostHHas ABoraapo.

TennoBoe paBHOBecue. Temreparypa u e€ usmepenue. lllkana temnepatyp
Lenbcus.



Mopgens  upeanbHOoro rasa. (OCHOBHOE YpaBHEHHE  MOJIEKYJSIPHO-
KUHETUYECKOM TEOpUM HJACaIbHOTO raza. AOCONIOTHas TeMmIepaTypa Kak Mepa
CpeIHEN KWHETUYECKON SHEpruu TEIUIOBOro IBIKEHMs dactul rasza. Illkana
temrepatyp KenbBuHa. ['a30Bble 3akoHBI. YpaBHeHHEe MeHneneeBa—Knanenpona.
3akoH JlanmpTroHa. M30mponecchl B HAEAIBHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BemnecTBa. ['paduueckoe mperncTraBieHWE H3OMPOIECCOB: H30TEpPMa, H30X0pa,
nzobapa.

TexHuuecknue yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThI, AOKa3bIBAIOIINE JIMUCKPETHOE CTPOEHWE BellecTBa, QoTorpaduu
MOJIEKYJI OPTaHUYECKUX COEIUHEHHIA.

OmneiTel 10 TUDPY3UN KUIAKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO ABUKEHUSI.

Mogpaens onbita HlTepHa.

OnbITHL, JOKa3bIBAOIIIHE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJECHCTBHUS.

Mogens, HILTIOCTPUPYIOIIAs TPUPOY AABIEHUS ra3a Ha CTEHKH COCY/a.

OnpITel, WIUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSHHUS HACAIbHOIO Tasa,
U30IPOIIECCHI.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

Ornpenenenue Macchl BO3AyXa B KIACCHOM KOMHAaTe HAa OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMy COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonnHamuyeckass cucteMa. BHYTpeHHSIE SHEpPrusi TEPMOJIMHAMUYECKOU
CUCTEMBI U crIocoObI e€ u3meHeHus. KonnuecTBo TermioTsl u pabora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOIO  HWJeallbHOro  ra3a.  Buasl  Temonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3JyUYCHHE. Y I€JIbHASI TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIoTh NpH TEIUIONepeaaye.

[lonstue 06 aamabatHoM mporecce. llepBblli 3aKOH TEPMOJMHAMHKH.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMHUKHU K u3ompoieccam. ['padudeckas
MHTepIpeTalus paboThl rasa.

Bropoii 3akon tepmoanHamuku. HeobpaTuMocTs mpoiieccoB B MPUPO/IE.

TennoBele  MammuHbl.  [IpUHOUNBI ~ AEUCTBUA  TEIUIOBBIX  MAIIUH.
[IpeoOpa3oBanus sSHEpruM B TEIUIOBBIX MamMHax. KoadduumeHt monesnoro
nevictBus TerioBod MammHbL. [lukn KapHo u ero kosduumeHT mosie3Horo
JIEUCTBUS. DKOJIOTUYECKHE MPOOIEMBI TETIOIHEPTETUKH.



TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHUE: JABUTATEIIb
BHYTPEHHET0 CTrOpaHusi, OBITOBON XOJIOMJIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEPTrUM Teja IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OYTBUIKK TOJ JCHCTBUEM CXKAaTOTO BO3/lyXa, HarpeBaHwe 3(dupa B
JATyHHOU TpyOKe myTéM TpeHUs (BUICOAECMOHCTpAITH).

N3meneHne BHyTpeHHEN dHEPIUM (TeMIIepaTyphl) Teaa IpHu TeIlonepeaaye.

OnpIT 10 ananabaTHOMY pAacCHIMPEHHIO BO3ayXa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mopenu napoBoil TypOWHBI, IBUTATENsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3mepenne yaeapHON TEIOEMKOCTH.

Tema 3. Aepecammuvie cocmoanusn eeuiecmea. Dazoevie nepexoovt

[TapooOpa3zoBanue u KoHaeHcarus. Vcrnapenune u kumneHue. AOCOIIOTHAS |
OTHOCHUTEJIbHAsl BJIAXXKHOCTh BO3ayxa. HachlleHHbIM map. YaenapHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHHSI OT JIaBJICHHUS.

Tépnoe teno. Kpucrammmueckue u amopdHbie Tea. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctauibl. CoBpemeHHble Matepuanbl. I[liaBinenue u
KpUcCTaJUIM3aIus. Y aeiapHas TerioTa miaBieHus. Cyoaumarusi.

VYpaBHeHHE TENJIOBOTO OajaHca.

TexHuueckue yCTpOWCTBA W TMPAKTUUYECKOE IPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUM MOJYYEHUS COBPEMEHHBIX MaTEpHAJIOB, B
TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX APOB.

Kunenue npu noHM>XEHHOM J1aBJICHUM.

Crioco0bl U3MEPEHUS BIIAYKHOCTH.

HaGmronenne HarpeBaHus U IUIABJICHUS KPUCTATHYECKOTO BEIECTBA.

JleMOHCTpalys KpUCTaJIOB.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3MepeHne 0THOCUTENBHOM BIAXKHOCTH BO3/TyXa.

Paznen 4. daekTpoguHamMuKa
Tema 1. dnekmpocmamuxa
OnekTtpuzauust Ten. OJEKTpUYecKWil 3apsna. JlBa Buaa 3IEKTPUUYECKHX
3apsinoB. IIpOBOMHMKM, OUANEKTPUKU W MOIYNPOBOJHUKHU. 3aKOH COXPAHEHUS
ANEKTPUUYECKOTO 3apsia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TodeuHbI 3JEKTPUUECKUAN 3apsijl.
Onektpuueckoe rmone. Hanpsk€HHOCTh  3nekTpuueckoro mnonis. [IpuHiun



CYyHEPNO3UIUN DICKTPUYECKUX moJier. JIMHUKM HanpsyKEHHOCTH AJIEKTPUYECKOTO
TTOJISL.

Pabora cmnm  anmekTpocratudeckoro  moisisg.  I[lorennuman.  Pa3HocTh
noteHuuanoB. I[IpOBONHMKM W JOUAJIEKTPUKHA B 3JIEKTPOCTATUUECKOM MOJIE.
JlvsnekTpuyeckas MpOHUIIAEMOCTh.

OnekTpoeéMKocTh. KoHaeHcatop. D1eKTpoEMKOCTh IIOCKOTO0 KOHAEHCATOpA.
DHeprus 3apsiKEHHOT0 KOHJIEHCATopa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: BJIEKTPOCKOII,
AIEKTPOMETP, DJICKTPOCTATHYECKAsh 3allldTa, 3a3eMJICHHE DJIEKTPOIPUOOpPOB,
KOHJICHCATOP, KONMMPOBAJIbHBINA annapat, CTPyUHBIA OPUHTED.

Jlemoncmpayuu

YCTpOMCTBO M MPUHLIMIT IEUCTBUS DIEKTPOMETPA.

B3aumopelicTBre HaRIEKTPU30BAHHBIX TEI.

DIIEKTPUUECKOE TIOJI€ 3apsIAKEHHBIX TEJl.

ITpoBOJHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DJIeKTpOCTATUYECKAS 3alUTa.

JIMAIEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh JJICKTPOEMKOCTH TIUIOCKOTO KOHJEHcaTtopa OT IUIONaau
IJIACTUH, PACCTOSIHUS MEXAY HUMHU U IUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpa.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3Mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannstii Inekmpuueckuii mok. Toku 6 paznuunvix cpeoax

ONIEKTPUUYECKUM TOK. YCIOBHUS CYHIECTBOBAHHUA DJICKTPUUECKOTO TOKA.
Hctounnku Toka. Crna Toka. IlocTOSHHBIN TOK.

Hanpsixxenue. 3akon OMa [1J1s yyacTka Lemu.

DJIEKTPUUYECKOE COMPOTUBIICHUE. YAEIbHOE COIPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapajlieIbHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

Pabora oanekTpudeckoro Toka. 3akoH Jlxoymns—Jlenna. MomHOCTb
AJIEKTPUYECKOTO TOKA.

DNEeKTPOABWKYIAsI CUJIa U BHYTPEHHEE CONPOTUBJIECHHE HCTOYHMKA TOKA.
3akon OMa JiJ1s MOJTHOM (3aMKHYTOM) diekTpudeckoit rienu. KopoTkoe 3aMbIkaHue.

DJIeKTpOHHAs MPOBOJIUMOCTH TBEPABIX METAaJJIOB. 3aBHCHUMOCTH
CONPOTHUBIICHUSI METAJUIOB OT TeMIiepaTypbl. CBEPXIPOBOAUMOCTb.

DJNIEKTPUUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MyUYKOB.

[TonynpoBOHUKH. CobOcTBenHas " puMecHast MPOBOJUMOCTh
noJIyripoBoAHUKOB. CBOMCTBa p—n-niepexoa. [lomynpoBoIHUKOBEIE TPUOOPHI.

ONIeKTpUYECKUM TOK B pacTBOpax M  paciuiaBax  dAJIEKTPOJIMTOB.
DIEKTPONIMTHYECKAS AUCCOIUAIUA. DIEKTPOIIU3.



OnekTpuueckuil TOK B raszax. CamMOCTOSITENbHBIA M HECAMOCTOSITEIbHBIN
pazpsan. Momuus. [Liazma.

TexHuueckne yCTpoOWCTBA M MPAKTUYECKOE NPHUMEHEHHE: aMIIEpPMETD,
BOJIbLTMETP, pEOCTaT, HWCTOYHHUKH TOKA, OAJIEKTPOHArpeBaTelbHbIe MPUOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYyMHBIN AUO/I,
TEPMUCTOPHI U POTOPEIUCTOPHI, OTYIPOBOIHUKOBBIN AHO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HaIPSKEHUS.

3aBUCUMOCTh COINPOTHUBIICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLLA/IN TTONIEPEYHOT0 CEYEHUs U MaTepuaa.

CmMemaHHOE COeIMHEHUE TPOBOJIHUKOB.

[IpsmMoe wu3MepeHne dIeKTpoABMXKYyLeld cuibl. KopoTkoe 3amblkaHue
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIICHUS] METAJIJIOB OT TEMIIEPATYypPHI.

[TpoBOAMMOCTH ANEKTPOIHUTOB.

HckpoBoii pa3psia M IpOBOJAUMOCTD BO3AyXa.

ODHOCTOPOHHSSI IPOBOJIUMOCTD IHO/IA.

Yyenuueckuii sxcnepumenm, 1abopamoprsie pabomol

N3yueHne cMemaHHOTIO COEIUHEHUS PE3UCTOPOB.

N3mepenue 3MeKTpOABMKYIIEH CUIIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexkrpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce OCyIECTBISIETCS C
Y4ETOM COAEPKATEIBHBIX MEXKIPEIMETHBIX CBA3€H C KypcaMH MaTeMaTHKH,
OMOJOTHH, XUMHUH, TeoTpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHWEM METOJOB HAy4YHOTO
NO3HAHUS: SIBJICHUE, HAay4HbId (akT, rumnores3a, (u3MUeckas BEIUYMHA, 3aKOH,
Teopus, HaOJIIOIEHUE, IKCIIEPUMEHT, MOJIETUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelleHUE CUCTEMBbl ypaBHEHUM, JUHEWHas QyHKIUS,
napabosna, runep6osa, ux rpaguku ¥ CBONCTBA, TPUTOHOMETpHUUECKHE (DYHKIIMH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX IPOEKIUU HAa OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonozus: Mexanndyeckoe NBHKEHHUE B JKHBOWM mpupoze, nuddysus, ocmoc,
TEMJI000MEH >KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayu, TEIJIOBOE PAaBHOBECHE),
ANEKTPUYECKUE SIBJICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE AaTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJSpPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEIN, KUAKOCTEH M



ra3oB, AJICKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIUTHYECKAS HUCCOIUAIUS,
raJibBaHUKA.

l'eoepaghus: BIaXXHOCTb BO3/lyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeusa: npeoOpa3zoBaHUE ABUKEHUN C HCIOIB30BAHUEM MEXaHU3MOB,
y4€T TpeHUs B TEXHUKE, MOJIIUITHUKHA, HCIOJb30BAaHUE 3aKOHA COXpPaHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET U JpYyrue), IBUTATENIb BHYTPEHHETO
cropanusi, mapopasi TypOuHa, ObBITOBOM XOJOIUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJIyYeHUS COBPEMEHHBIX MaTepuajoB, B TOM 4YHCJIE€ HAaHOMATEpPHAJIOB, W
HAHOTEXHOJIOTHH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpPHOOpPOB,
KCEpOKC, CTpYHHBIH OpUHTED, AIIEKTpOHATrpeBaTENIbHbIE npuodopkI,
AIEKTPOOCBETUTENbHBIC TPUOOPHI, TATbBAHUKA.

11 KIJACC

Paznen 4. diaekTpoguHamMuKa

Tema 3. Mazcnummnoe none. I1eKmpomMacHUMHAA UHOYKYUA

IlocTtosaHble  MarauThl.  B3amMojeiicTBHE  ITOCTOSHHBIX  MarHHWTOB.
MarautHoe mone. Bektop MarHuTHOM uWHAYKIUU. [IpuHUMN Cynepno3unuu
MAarHuTHBIX MoJied. JIMuHMM MarHuTHOM WHAYKIUU. KapThHa JTUHWUNA MarHUTHOM
WHJIYKIIUH TOJIs1 TOCTOSIHHBIX MarHUTOB.

MarauTtHoe TI0J€ TIPOBOJHMKA C TokoM. KapTuHa JMHUNA MHAYKIUAU
MarHMTHOTO TMOJISI JUIMHHOTO TPSMOTO MPOBOAHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJHUKA, KATYIIKU ¢ TOKOM. OnbIT Opctena. BzaumoaeicTBue npoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HallpaBJieHUE. [[BUKEHHE 3apsiAKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM Tose. PaGota cuibl JlopeHiia.

SBieHne BIIEKTPOMAarHUTHOW MHAYKIMH. [loTOK BEkTOpa MArHUTHOM
WHIYKIUWA. OJEKTPOABMIKYIAST CWJIA HWHIAYKIMUA. 3aKOH 3JIEKTPOMAarHUTHOMU
uHaykiuu dapanest.

BuxpeBoe nsnekrpudeckoe Iose. IDIEKTPOABMKYIAS CHJIAa HUHAYKIHUH B
MPOBOJAHUKE, IBHKYIIIEMCS TTOCTYNATEILHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

[TpaBuiio Jlenna.

NHnykTUBHOCTh.  SIBJ€HHME CaMOMHAYKIMU. OJICKTPOABWKYIIAs  CHJIA
CaMOMHIYKIINH.

DHEpPrusi MAarHUTHOTO MOJISI KaTYIIKK C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TOCTOSHHbBIC
MAarHuThbl, JJIEKTPOMArHUTHI, DSJICKTPOABUIATENb, YCKOPHUTEIU 3JIEMEHTApPHBIX
YaCTHUIl, THIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOI'O Ty4YKa MAarHUTHBIM TTOJIEM.

JIMHUYM MHIYKIIMU MAarHUTHOTO TIOJIS.

B3aumopelicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SBieHUE FIEKTPOMArHUTHOW MHIYKIIUH.

[TpaBuiio Jlenna.

3aBUCUMOCTD DJICKTPOABHXKYILEH CHUJIBI MHIYKIIUA OT CKOPOCTH WU3MEHEHUS
MarHUTHOT'O ITOTOKa.

SBrIeHNE CAaMOMHIYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3ydyeHrne MarHuTHOTO TOJIs1 KATYIIKH C TOKOM.

UccnenoBanue AelCTBUSA MOCTOSTHHOTO MarHUTa Ha paMKy ¢ TOKOM.

UccnenoBanue sBICHUS 3JIEKTPOMArHUTHON MHIYKIIWH.

Pa3nea 5. Kosedoanus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUNHbIE KOJ1eOAHUA

Konebarenbnas  cucrema.  CBOOOIHBIE  MEXaHUYECKHE  KoJeOaHUS.
[Mapmonnyeckue konebanus. Ilepumon, wactora, amrumryaa u (aza koneOaHUIA.
[IpyxuHHBI MasgTHUK. MaTeMaTH4YeCKUHA MasTHUK. Y PAaBHEHUE TapMOHUYECKHX
kosieOanuii. [IpeBpalenre sHeprun Mpy rapMOHUYECKUX KOJIEOAHUSIX.

Konebarenbubiit koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHbIE KojJeOaHUS B
UJCATbHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsi MEXIYy MEXaHUYECKUMH W
ANEKTpOMarHuTHeIMU KoJeOanusiMmu. @dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJCATHLHOM KOJIeOaTEILHOM KOHTYDE.

[IpencraBiienne o 3aTyxaronux kojiebaHUAX. BbIHYXeHHbIE MEXaHUUYECKHE
kosnieOanus. Pezonanc. BeiHyX/1eHHBIE 2JIEKTPOMATrHUTHBIE KOJIEOAHUS.

ITepemennblii  TOK. CHUHYCOMJANbHBIA MEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKAa. AMIUIMTYJHOE U JEHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKa U
HaIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepeadya U MOTPEOICHHE DIECKTPUUECKOM
SHEPIrUH. JKOJOTMYECKHE PUCKU MPHU MPOU3BOJCTBE 3IEKTpo3Hepruu. Kynbrypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUU B TOBCEIHEBHOM KM3HH.

TexHu4eckne yCTpOHCTBAa M MPAKTHUYECKOE IMPUMEHEHUE: SJIEKTPHYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUHU dJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mnapaMeTpoB KoyeOaTenbHON CUCTEMBI (MPY>KUHHBIA WM
MaTeMaTU4YEeCKUM MasiTHUK).



HaGmronenne 3aTyxaromnmx KojaeOaHuH.

HccnenoBanre CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

HaGmonenue pesonanca.

CB0OOHBIE JIEKTPOMATHUTHBIE KOJICOAHUSI.

OcuuiiorpaMMbl (3aBUCHMOCTH CHJIBI TOKA M HANIPSKEHUS OT BPEMEHU) JIJIS
AIIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3oHaHC mnpu TOCIHEIOBATEILHOM COCIUHEHUU PE3UCTOpPA, KaTYIIKU
WHJYKTUBHOCTHU U KOHAEHCATOPA.

Mojenb TUHUU 3JIEKTpOoTnepeaadn.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi

HccnenoBanne 3aBUCHMOCTH TIEPHOIA MaJIbIX KojeOaHUW rpy3a Ha HUTH OT
JUTUHBI HUTH M MacChI Tpy3a.

UccnenoBanne TmEepeMEHHOr0 TOKa B IEMM M3  TOCJIEA0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHBLE 80TIHbL

MexaHnnyeckue BOJIHBI, YyCIOBUs pacnpocTpaHenus. Ilepuon. CxkopocTb
pacnpoCTpaHeHUssT W JJMHA BOJHBL. llomepeuHble W MOPOJOJBHBIC BOJIHBI.
HNutepdepenmus n qudpaxiys MeXaHUIECKUX BOJIH.

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

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3JTYYEHUS JICKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B sanekTtpomaruutHoit BoiHe. CBoicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHHE, MpeIoMJICHUE, ToJIspu3anus, Tudpaxius,
unTepdepernns. CKOpoCTh 3IEKTPOMAarHUTHBIX BOJH.

[IIxkana 3MEKTPOMArHUTHBIX BOJH. [IpuMeHEeHHE 3JEeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIUTIBI paIUOCBSA3U U TeNEeBUACHUS. Pagnonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIECH CpeIbl.

TexHuueckue yCTPONCTBA M MPAKTUYECKOE IPHUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTBI, YJIbTpa3ByKOBasi JUArHOCTMKA B TEXHUKE W MEAUIMHE, pajaap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-nieun.

Jlemoncmpayuu

OO6pa3oBaHKe U pacIPOCTPaHEHHUE TOTIEPEUHBIX U MTPOIOILHBIX BOJIH.

Komne6mromeecst TeJ10 kKak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHus M IpeJIoOMIICHUST MEXaHUYECKUX BOJIH.

Ha6monenune naTepdepeHint u 1uGppakiind MEXaHUIECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaGmromeHne CBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
YacTOTOM KoJIcOaHUIA.



Hccnenosanne CBOMCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpaXKEHUE,
peJIoMJICHHE, TTOJsIpu3aIus, Tudpakius, nHTepdepeHITHS.

Tema 3. Onmuka

I'eomerpuueckast onrtuka. I[IpsiMoinHENHOE pacnpoCTpaHEHUE CBeTa B
ogHopoaHou cpexe. JIyu cBera. ToueyHbld HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHBI OTpakeHHUs cBeTa. [locTpoeHne nM300pakeHUi B
MJIOCKOM 3€pKajie.

[IpenomiieHue cBeTa. 3aKOHBI IPEJIOMIICHUS CBeTa. AOCOIOTHBIN MOKa3aTeNb
npeinomiieHus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHblii yroa MOJHOTO
BHYTPEHHETO OTPAKECHUS.

Hucniepcus cBeta. ClI0XHBIN cocTaB Oesoro ceera. LIper.

ColOuparomue M paccewBarolmue JuH3bL. ToHKass JnuH3a. DoKycHOe
paccTosiHUEe W ONTHYEeCKas CHuJia TOHKOW JMH3BL. [locTpoeHue wn3o0pakeHUil B
COOMPAOIINX U PacCEeHUBAIONIUX JIMH3aX. DopMysia TOHKOHW JIMH3BI. Y BEIMYCHUE,
JlaBaeMoe JTUH30M.

[Ipenesnbl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas ontuka. WuaTepdepenuust cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOMOIEHUS MaKCUMYMOB M MHHHUMYMOB B HHTEp(EpPEHIIMOHHON
KapTHUHE OT ABYX CMH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakmus cBera. JudpakuuonHas pemérka. YcCIOBUE HaOIIOISHUS
IJIaBHBIX ~MAaKCUMYMOB TIpM  MaJ€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TUPaKIMOHHYIO PEIIETKY.

[Tonsipuszanus cBeTa.

TexHuueckue yCTpOHCTBA M MPAKTUUYECKOE MPUMEHEHHWE: OYKH, JIyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS pelIéTKa, OJISIPOUI.

Jlemoncmpayuu

[IpssmMosiHEHOE paclpOCTPaHEHUE, OTPAKCHHE U TMPEIOMJICHUE CBETa.
Onrtrueckue mpuoOopHI.

[TonHoe BHyTpeHHEE oTpaxkeHue. Mojiesib CBETOBOA.

HccnenoBanue CBOMCTB U300payKeHUM B JIMH3AX.

Mojenu MUKpOCKOTIa, TEIECKOIA.

HaGmronenne natepdepeHnm crera.

HaGmonenue nudpakinu ceera.

HaGmronenne nucnepcuu cBeTa.

[Tonydyenue cekTpa ¢ MOMOIIbIO TPU3MBI.

[TomyueHue criekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

HaGronenue nmonsipusaiiuy cBeTa.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi



N3mepenne nokasaTensi NPeOMIICHUS CTEKIIA.
HccnenoBanue CBOMCTB U300paKeHHUM B JIMH3AX.
HaGmronenne nucnepcuu cBeTa.

Paznen 6. OcHOBBI crIeNUAIbHON TEOPHH OTHOCUTEJIBLHOCTH
['pasuIel TPUMEHMMOCTH — KJIACCHYECKOM  MEXaHUKH. [TocTynatsl
CIIEIIUAJIbBHOW TEOPHH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJSA CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCHTEJIFHOCTH DUHIIITCHHA.
OTHOCUTETFHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHUE BPEMEHH M COKpAICHHE
JUTAHEL.
DHeprus U UMNYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13b MaccChl ¢ BHGPFI/IGﬁ U UMITYJIbCOM pGJIHTHBI/ICTCKOﬁ YaCTHUIIbI. SHGPFI/I}I
ITOKO4I.

Pa3pnen 7. KBanroBas ¢pusuka
Tema 1. dnemenmul K6AHMOBOU ONMUKU
®oronsl. ®opmyna [lnanka cBs3u sHeprun GOTOHA C €T0 YACTOTOW. DHEPrus
¥ UMITYJIbC (DOTOHA.
OTtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
dborodddexra. YpapHenue OiHmTeHa s doTodddexra. «KpacHas rpanuma»

dbotorddexra.

JlaBnenwme cBeta. OnbiTel I1. H. JIeOGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

Texnuueckre ycTpoiicTBAa M MNPAKTHUUECKOE TNPUMEHEHHE: (OTOIIEMEHT,
dboTogaTUMK, COTHEYHAs: OaTapesi, CBETOUO/I.

Jlemoncmpayuu

dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

Hccnenoranue 3akoHOB BHeHETo ¢hoTodd dekra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuIO o -4acTHIL.
[Imanerapnas moxaens aroma. Iloctynatel bopa. M3nmyuenue wu mormnomieHue
(GOTOHOB MpU TMepexojie aToMa C OJHOIO YPOBHS JHEPrHUM Ha Jpyroil. Bumsl
cnekTpoB. CIEKTp YPOBHEW SHEPIUU aTOMa BOJOPOIA.

BosnHoBbie cBoiicTBa yactull. Bonubl ne bpoiisa. KopnyckyisipHo-BOJTHOBOM
IyaJli3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHHUE.

TexHuueckne yCTpOCTBA MU MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOIT), 1a3ep, KBAHTOBBIM KOMIBIOTED.



Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Ornpenenenue JIMHBI BOJIHBI Ja3epa.
HaGmronenue nuHedyaThIX CIEKTPOB UITYUECHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamoprsie pabomol
HaGmronenne nuHeM4aToro cekTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuro  cocTaBa
paanoakTuBHOrO u3nydeHus. CBoiicTBa anbda-, Oera-, ramMma-u3IyyeHUs.
BnusHue paaioakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTkpbiTHE TIpOTOHA U HeuWTpoHa. HykimonHas moxens snpa ['eitzenbepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sapa. M30Tonsl.
Anbda-pacnan. DIEKTpOHHBIH M TO3UTPOHHBIM Oeta-pacnan. [amma-
U3JlydeHue. 3aKOH paauoakTUBHOTO pacraja.
DHeprust CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. JlepexT macchl siapa.
SAnepnsie peakuuu. [leneHue u cuHTE3 A1€Ep.
Anepnsiii peaktop. Tepmosmepubiii cunTe3. [IpobOiieMbl W TEPCHIEKTHBBI
AIEPHON SHEPreTUKUA. DKOJIOTHYECKUE ACTIEKThI SIAEPHON SHEPTETUKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTtoib1 HAOJIIOIEHUS ¥ PETUCTPALIUU FII€MEHTAPHBIX YaCTHII.
dyHnaMeHTaabHble B3auMoeHcTBUA. EqUHCTBO Qu3nyeckoit KapTUHBI MUpA.
TexHudeckne ycTpoHcTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETp, KaMepa
Bunbcona, siaepHblit peakTop, aToMHast 6oM0a.
Jlemoncmpayuu
Cu€TynK HOHU3UPYIOLINUX YaCTHL.
Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol
HccnenoBanue TpekoB 4acTuil (110 TOTOBBIM oTorpadusm).

Paznen 8. JjieMeHTHI ACTPOHOMUM U ACTPOPUIUKHU

Oranbl pa3BUTUA acTpoHoMUH. [IpuKiIagHOEe 1 MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMMUH.

Bun 3Bé3gHoro neba. Co3Be3nusi, sipkue 3BE3IbI, TUIAHETHI, WX BHUIUMOE
JBUKEHUE.

ConneuHas cucrema.

Connne. ConHeuHnas akTuBHOCTh. McTtounuk sHeprum ConHIAa M 3BE3.
3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKH. JlmarpamMma «CHEKTpaJibHBIA Kiacc —
CBETUMOCTBY». 3BE3/bI TJIABHOM MOCIEIOBATENIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» IJisi 3BE3] TJIaBHOM TMoOCieq0BaTeNIbHOCTU. BHyTpeHHee cTpoeHue



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKIAECHUU U 3Bororuu CoyHIa U
3BE3. DTalbl )KU3HU 3BE3I.

Mineunbiii Ilyts — nama T'amaktuka. [lonmoxkenue u aBwxkeHue CoyiHIA B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBazapsl. YEpHbIE AbIPBI B SApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa06:ma. Pazberanue rajakTuk.
Teopust bossioro B3peiBa. PenmmkToBOE U3IIydeHNUE.

Macmradnas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnnie mpo6iemMbl aCTPOHOMHUHU.

Yuenuuecxue nabnooenus

HaGmronenust HeBOOpYKEHHBIM TJ1a30M C HCIIOJIb30BAaHUEM KOMITHIOTEPHBIX
NPUJIOKEHUI IJIs ONpe/ieNieHus MOJIOKEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3ausl CEeBEpHOTO MOTYIIAPUS U SIPKUE 3BE3BIL.

Ha6monenus B Teneckon JIynsl, uranet, Muneunoro I1ytw.

O6o0maromnee MOBTOPEeHUE

Ponb Qu3uku u acTpoHOMHMM B 5SKOHOMHMYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHOM M ATHUYECKOM cepax NesTeTbHOCTH YelloBeKa, POiib U MECTO (PU3UKH
¥ aCTPOHOMHUU B COBPEMEHHON HayYHOUH KapTHHE MHpPA, pOJib GU3MUECKOU TEOPUHU
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (UIUYECKON KapTHUHE MHpa, MECTO
(bu3nYecKoil KapTUHBI MUpPa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIEHUN O IPUPOIE.

MexnpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocyiecTBIsieTCs C
Y4ETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBS3€d C KypcaMM MaTEeMAaTHKW,
OMOJOTHH, XUMHH, TeoTpaduu U TEXHOIOTUH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJOB HAy4YHOIO
NO3HAHUS: SIBJICHUE, HAay4HbId (akT, rumores3a, (u3MUecKkass BEIMYMHA, 3aKOH,
Teopus, HaOJIIOIEHUE, IKCTIEPUMEHT, MOJIETUPOBAaHNE, MO/IEIb, U3MEPEHUE.

Mamemamuka: pelieHUe CUCTEMbl YPaBHEHUM, TPUTOHOMETPUUECKUE
GyHKIMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPBI M MX IPOEKUUH HA OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB,
NPOU3BOJIHBIE AJEMEHTApHBIX (YHKIMH, TPU3HAKU TOJ00US TPEYroJIbHHUKOB,
oTpeJieNIeHHe TUIONIAIN IIIOCKUX PUTyp U 00bEMa Tell.

buonocus: »nexktpuyeckue SBICHUS B JKUBOW MPHUPOIE, KoJieOaTelIbHbIC
JNBW)KEHUS B )KMBOU MPUPOJIE, ONTUYECKUE SIBIICHUS B KHUBOU IIPUPOJE, IEUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJIIIMYECKasl CTPYKTypa TBEPABIX
TEJd, MEXaHU3Mbl O0O0pa30BaHUS KPHUCTAIUIMYECKOM PEIIETKH, CHEKTPaIbHBIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TIONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX PV,
boToCchEMKA 36eMHOM TOBEPXHOCTH, NMPEJCKA3aHNUE 3eMIICTPSICEHUH.

Texnonoeusa: JnWUHUU DIEKTpOIEpenad, TeHepaTop IEePEMEHHOIo TOKa,
ANEKTPOABUTATENIb, WHAYKIIMOHHAS T€4Yb, pajap, PaaUuONpPUEMHHUK, TEJIEBU30D,
anTeHHa, teiedoH, CBY-meub, MpOEKIMOHHBIN ammapar, BOJOKOHHAs OINTHKA,
coJiHeYHas 6arapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuebOHOro mnpenMera «®Du3uka» Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus (6a30BbI YPOBEHb) JOJDKHO OOECIEYHUTHh JOCTHIKEHHUE CIEAYIOIINX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTaTOB.

JIMYHOCTHBLIE PE3YJIBTATDBI

JIndHOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npeamera «Dusuka» T0HKHbBI
OoTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYYaromIuxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3ULKMEH JMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHMX  YOEXKIECHMH, COOTBETCTBYIOIIHNX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOro OOIIEeCTBa, PAaCIIUPEHUE >KU3HEHHOIO
OTbITA W ONBITA JCSATEIBHOCTH B IPOIECCe pealn3allid OCHOBHBIX HaIlpaBiICHHUI
BOCIHUTATENILHON JESTENBHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:xaaHCKOT0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3ULIMK 00YUYaOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUMCKOTO OOIIECTRA;

OPUHITHE  TPAJAMIMOHHBIX  OOIEYETOBEUECKHMX TYMAHHUCTUYECKUX |
JEMOKPaTHYECKUX IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEILHOCTh B MHTEpECaX TpakIaHCKOTO
oO0IIeCTBa, y4aCTBOBATh B CAMOYMPABICHUH B 00Pa30BaTEIbHON OpraHu3allNig;

YMEHHUE B3aMMOJIECTBOBATH C COITMATBLHBIMU MHCTUTYTAMU B COOTBETCTBUU C
X QYHKIMSMU U Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTApPHOU U BOJIOHTEPCKOM NIEATETLHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh poccuiickoi rpaXkKIaHCKON UJCHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSM
POCCUMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHHUS, STUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W IMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHbIE HOPMBI M IEHHOCTH, B TOM YHCIE B
TS TEBbHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIMTAHUS

ACTETHUYECKOE OTHOIICHHE K MUPY, BKJIIOYAsl SCTETUKY HAY4YHOT'O TBOPYECTBA,
npucyuiero (u3n4IecKom HayKe;



5) TpyaoBOro BOCIIUTAHUS:

MHTEpPEC K pas3MuHbIM cdepam TpodecCUOHATLHON NeATeIbHOCTH, B TOM
YHUCJIe CBA3aHHBIM ¢ (PU3UKOM M TEXHUKOW, YMEHHE COBEPIATh OCO3ZHAHHBIN BHIOOD
Oynymieit mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHUI0 M CaMOOOpPa30BaHUIO B 00JIACTH
(GhU3UKH Ha IPOTSHKEHUHU BCEH JKHU3HU,

6) 3K0J10rNYeCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh HKOJOTHMYECKON KYJIBTYpHl, OCO3HAaHWE TJIO0ATHLHOTO
XapaKTepa PKOJOTUUECKUX TPOoOIeM;

TUTAHUPOBAHUE M OCYIIECTBIICHUE IEUCTBUI B OKPY’KAIOIIEH cpe/ie Ha OCHOBE
3HAHUS LIeJIed YCTONYMBOTO Pa3BUTHS YEJIOBEUECTRA;

pacuIipeHrue OmbITa JEATeIbHOCTH AKOJOTHMYECKOW HamnpaBIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 110 PU3HKE;

7) IEHHOCTH HAYYHOI0 TO3HAHUSI:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UIECKON HAYKH;

OCO3HAHHWE IIEHHOCTU HAY4YHOM JIEeSITeJIbHOCTH, TOTOBHOCTH B Tpoliecce
u3ydeHuss  (QU3UKA  OCYIIECTBIATh  MPOCKTHYHO M HCCJIEIOBATEIBCKYIO
NeATeIbHOCTh UHINBUIYAJIFHO U B TPYIITIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUS
Ba3oBble JJoruyeckue JelicTBUA:
CaMOCTOSITEIbHO  (OPMYJNIMPOBaTH W aKTyallM3UpPOBaTh  MPOOJIEMY,
paccmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAeysaTh ILENU ACATEIIbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUU HX
JIOCTHKCHHS,
BBISBJISITH  3aKOHOMEPHOCTHM W TNPOTHUBOpPEUHsT B  paccMaTpUBaeMbIX
(hUBUIECKUX SBJICHUSX;
pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMBbI ¢ YYETOM aHAIN3a HUMEIOIINXCS
MaTepUalbHbIX U HEMaTEpUAJIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B JEATEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
1[EJIIM, OIIEHUBATh PUCKHU MOCJICACTBUMN AEATEIBHOCTH;
KOOPJMHUPOBATh U  BBHINOJHITH pabOTy B  YCIOBUAX  peabHOIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
Pa3BUBATh KPEATHUBHOE MBIILJICHUE MPU PEIISHUH )KU3HEHHBIX TPOOJIEM.
Ba3oBnble uccienoBareabcKue 1eHCTBUSA:
BJIAJIETh HAYYHOW TEPMHUHOJOTHEN, KIIOYEBBIMU MOHATUSIMH M METOIAAMHU
(bu3nYeCKOr HaYKH;



BJIaJIETh HABBIKAMH Y4eOHO-HCCIIETOBATEILCKONH U TIPOSKTHOU JESTEIIEHOCTH
B oOjactu (pU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY TOUCKY
METOJIOB PEIICHUs 3a/ad (U3NYECKOTO COJCP)KaHUs, MPUMEHEHUIO Pa3TMYHBIX
METOIOB ITO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 IIOJIYYCHHIO HOBOTO 3HAHUS, €ro
MHTEpPIpETallii, MPeoOpa3oBaHUI0O W TPHUMEHEHHUI0O B PAa3IMYHBIX YYEOHBIX
CUTYaIUSIX, B TOM YHCIIC TIPHU CO3JaHUH YICOHBIX MIPOCKTOB B 00JIACTH (PUBUKH;

BBISIBIIITH MTPHUYMHHO-CJICICTBEHHBIC CBSI3W W aKTyaJlW3WpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3y €€ peIICHHs, HaXOAWTh apryMEHTHhI IS JO0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUH, 3a/1aBaTh MapaMeTPhl U KPUTCPUH PEIICHHS,

aHAIM3UPOBATh TOJYYCHHBIE B XOJE€ pEIIEHUS 3aJayd  pe3yJIbTaThl,
KPUTHYECKU OIICHWBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh M (HOPMYIHPOBATh COOCTBEHHBIC 3aJaud B 0Opa30BaTEIHHOMN
AESTELHOCTH, B TOM YHCJIE TIPH U3YYCHUU (DU3HKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh TICPEHOCHTHh 3HaHWsA TO (QU3UKE B MPAKTUYECKYI0 0OIacTh
KHU3HEICITCITHHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX PEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJIEH, PEJIaraTh OPUTHHAILHBIC MTOIXO0/IbI U PEIICHUS;

CTaBHUTh MPOOJIEMBI U 33/1a49H, IOIYCKAIONINE ATbTEPHATHBHBIC PEIICHHS.

Pa6oTa ¢ undpopmanmeii:

BJIJIETh HABBIKAMH TOJyYEHUs WHPOPMAIUU (PU3NIECKOTO CONEPIKaHUS U3
MUCTOYHHKOB pa3HBIX THUIIOB, CAMOCTOSATEIHHO OCYIIECTBISATH IOWCK, aHAJU3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETAlni0 WHPOPMAIMU Pa3INIHBIX BHIOB U (Bopm
TPEICTaBIICHUS;

OILIEHUBATh JJOCTOBEPHOCTHh MH()OPMAIINH;

UCTIOBh30BaTh  CpelcTBa HMH(POPMAIMOHHBIX HW  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI B PENICHUH KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OpPTaHW3aI[MOHHBIX
3aJa4 ¢ COONIOICHHEM TpeOOBaHWN JPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
THTUEHBI, PECYpCOCOEpPEKCHUs, TMPAaBOBBIX H  OTHYECKUX HOPM, HOpPM
nH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHl (U3UUYECKOTO COACpNKAHUS B pa3IMUHBIX (opMaTax C
yu€ToM Ha3zHAYCHHUS MHPOPMAIMH U 1IEJICBON ayJAUTOPHUH, BHIOMpAst ONTUMAIBHYIO
dbopMy mpecTaBIeHUS U BU3yalTnu3allnu.

KoMMyHnKaTHBHBIE YHHBEPCATbHbIE YUeOHbIE TeiiCTBHUSL:
OCYIIIECTBIIATH OOIICHNE Ha YPOKaxX (PM3UKHU M BO BHEYPOUHOU JIEATEIBHOCTH,
pacro3HaBaTh MPEANOCHUTIKA  KOH(MDIUKTHBIX CHUTyallud ®  CMSTYaTh
KOH(DJIUKTHI,



pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HCIOJIH30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIWBUIYATHHOU
paboTHI;

BBIOMPATh TEMAaTUKy U METOJbI COBMECTHBIX JCHCTBHU C Yy4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO YiIeHa KOJUICKTHBA,

NpPUHAMATh eI  COBMECTHOH  JeSATENIbHOCTH, OpTraHW30BHIBAaTH U
KOOPJMHUPOBATh JEHCTBUS TIO €€ JOCTH)KCHHIO: COCTAaBJISITh IUIAH JICWCTBUH,
pactupeneniaTh poid ¢ y4ETOM MHEHHHA Y4YaCTHHKOB, OOCYXIaTh pPe3yJbTaThI
COBMECTHOW paboTHI;

OIIEHWBATh KauyeCTBO CBOETO BKJIaJa M KAXKIOTO yYacCTHUKAa KOMAaHIBI B
OOIIHiA pe3yabTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTh HOBBIE TMPOCKTHI, OIICHWBATh WJACH C TIO3UIIMH HOBH3HBHI,
OPUTHHAIHHOCTH, MPAKTUICCKON 3HAUNMOCTH;

OCYIIIECTBIIATh TMO3UTHBHOE CTPATETUYECKOE TIOBEJCHUE B Pa3IMYHBIX
CUTYaIUSX, IPOSBISITE TBOPUECTBO M BOOOpaKEHHE, ObITh MHUIIHATHBHBIM.

PerynsiTuBHbBIE YyHHBEpPCAJbHbIE yUeOHbIe 1eHCTBUS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIIECTBIIATh MO3HABATEIBHYIO JESATEIHLHOCTh B 00JlacTH
(GU3UKKM W AaCTPOHOMHH, BBIABIATH MPOOJIEMBI, CTaBUTh U (POpMyITUpOBaThH
COOCTBEHHEIC 3a/1a4M;

CaMOCTOSITEILHO COCTAaBJISITh TUIAH PEIICHUS PACUETHBIX M KauyeCTBEHHBIX
3a/1a4, MJIaH BBITIOJTHEHHS TPAKTHYECKON pabOThI ¢ YYETOM UMEIOLITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX MPEATIOUTEHHH;

7enaTh OCO3HAHHBIM BBIOOp, apryMeHTHpPOBaThH e€ro, OpaTh Ha ce0d
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

criocoOCTBOBaTh (HOPMUPOBAHUIO M TPOSBICHHUIO JPYIUIIMU B 00JIaCTH
(hU3UKH, TOCTOSIHHO TMOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJICKT:

JaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBBI B JESITEIHLHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIAJ€Th HABBIKAMHU  [IO3HABATEJIbHOM  peduiekcun Kak  OCO3HaHUs
COBEpILIAEMBIX JEUCTBUA U MBICIUTEIbHBIX MPOILECCOB, HMX PE3YIbTaTOB H
OCHOBAHUM;

UCITIOJIB30BaTh MPUEMBI peIeKCUU IS OIEHKU CUTYaIllH, BHIOOpa BEPHOTO
pelIeHUS;



YMETh OIIEHUBATh PUCKHM U CBOEBPEMEHHO NPHUHUMATh PEIICHHUS MO0 UX
CHU)KEHHUIO;

NPUHUMATh MOTHUBBI M apryMEeHTBl JAPYIMX TPH aHalu3e pe3yJbTaToB
NS TEbHOCTH;

NPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBl JAPYIMX TPU aHalu3e pe3yJbTaToB
NS TEebHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYTHX HA OMIMOKH.

B mporecce nocTukeHUs JIMYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOTPAMMBI
no ¢u3MKe 1 YPOBHS CcpeaHero oOmiero oOpa3oBaHUA Yy OOYyYarOIIUXCS
COBEPIIEHCTBYETCS HMOIMOHATBHBIH UHTEIIEKT, Ipeanoiaraomumi
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHMs, BKIIFOUAIOIIET0 CIOCOOHOCTh TOHUMATh CBOE IMOIIMOHAIILHOE
COCTOSIHUE, BUJETh HANPABIEHUS Pa3BUTHSA COOCTBEHHOM AMOIIMOHAIBLHON CepHl,
OBITh YBEpECHHBIM B ce0e;

CaMOpETYJTUPOBAaHMS, BKJIIOYAIOIIETO0 CaMOKOHTPOJb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJECHHE, CIIOCOOHOCTh aJanTUpPOBAThC K
HMOIMOHATEHBIM U3MEHEHUSIM U MPOSIBISITh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTpEMIICHHE K JOCTHKEHUIO LETH U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHUE JI€WCTBOBATh HCXOJs U3 CBOMX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh IMOIIMOHATILHOE COCTOSIHUE
IpYTuX, YYUTBIBATh €ro TMpPH OCYIIECTBIEHWU OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COIIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOUYAIOIUX CIOCOOHOCTh BHICTPAUBATH OTHOIICHHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, TIPOSIBIISATh UHTEPEC U pa3peiiaTh KOHMOIUKTHI.

NPEAMETHBIE PE3YJIbTATDBI

K konny oOyuenuss B 10 kiacce mnpeameTHbIe pe3yJibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUA:

JEMOHCTPUPOBATh HAa MPHUMEPAX POJb U MECTO (PU3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B MPAKTUYECKOMN AEATEIBHOCTH JIIOJIEH;

VUUTBIBATh TPaHUIBl TPUMEHEHUS W3YyYECHHBIX (U3HYECKUX MOJIETIEH:
MaTepHalibHas TOYKa, WHEPIHAIbHAs CHUCTeMa OTCcuéTa, adCONIOTHO TBEPIOE TENO,
UJICTbHBIN Ta3, MOJIEJIN CTPOCHHUS Ta30B, KHUAKOCTEH U TBEPIBIX TEJ, TOUCUHBIH
AIEKTPUUECKUM 3apsijl pU pelieHnH (PU3NYECKUX 3a/1a4;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXaHHMKH, MOJIEKYJISPHO-KUHETUYECKON TEOpUU CTPOCHHs BEUIECTBA U



AJEKTPOJUHAMUKHK:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPSIMOJIMHEUHOE
JIBIDKCHHE, CBOOOJHOE TIaJICHWE TeJ, JBM)KCHHE 110 OKPYKHOCTH, HWHEPIIUS,
B3auMoeicTBre Tel, nuddy3us, OPOYHOBCKOE JBIKECHHE, CTPOSHUE KUIAKOCTEH
U TBEPJBIX TEJl, U3MEHEHHE 00bEMa TeJ MPU HarpeBaHUM (OXJIAXKICHUHN ), TEIIJIOBOE
paBHOBeCHE, HUCHApEHUE, KOHJECHCAlMs, IJIABJIICHUE, KPUCTAIIU3alUs, KUIICHUE,
BJIQYKHOCTh BO3/lyXa, IMOBBIIICHNE JABJICHUS T'a3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCy/i€, CBS3b MEXAY MapaMeTpaMu COCTOSIHMA Ta3a B H30Ipoleccax,
AJIEKTpU3aIIUs TEJl, B3AUMOCHCTBUE 3aPs/IOB;

OMHUCHIBATh MEXaHUYECKOE JIBM)KCHHUE, HMCIOJNB3Yys (HU3NYECKHE BEJIUYUHBI:
KOOpAWHATa, NyTh, IEpPEMENICHHE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHIa,
UMITYJIC Teja, KHHETHYECKasi dHEPrus, MOTCHIMAJIbHAsl dHEPTUsi, MEXaHU4YecKas
paboTa, MexaHWYeCKass MOIIHOCTh;, TPH OMHCAHWU TMPABWIHLHO TPAKTOBATH
(U3UYECKUI CMBICT MCIOJIB3YEMbIX BEIWYMH, WX OOO3HAYCHHS W €IUHMIIBI,
HAXOJUTh (POPMYIIBI, CBSA3BIBAIONINE JAHHYIO (PU3UUECKYIO0 BEIUUYUHY C JIPYTHUMHU
BEJIMUMHAMH;

ONUCHIBATh M3YYEHHBIC TEIUJIOBBIC CBOWCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCTIONB3ysl (U3UYECKHE BEJIMYMHBI: JaBJIEHUWE Tas3a, TeMmIepaTypa, CpeaHss
KMHETUYECKasi PHEPTUSI XaOTMYECKOTO JBMXKEHUSI MOJIEKYJI, CPEIHEKBaApaTUUHAs
CKOPOCTh MOJICKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padbora rasa,
KOA(PUIIMEHT TI0JE3HOr0 JICMCTBUS TEIUIOBOT'O JIBUTATENs; TPH OINHUCAHUU
NPaBUIBHO TPAKTOBAaTh (U3MYECKUM CMBICI HCIOJIB3YyEeMbIX BEJIWYHH, HX
0003Ha4YeHUs] W CIUHMIIBI, HAXOAUTh (POPMYJbI, CBS3BIBAIOIINE JIAHHYIO
(hU3UYECKYIO BETUUMHY C IPYTUMHU BEJIMUYNHAM;

OMUCHIBATh U3YUYEHHBIC DJICKTPUUECKHUE CBOMCTBA BEILIECTBA U JIEKTPUUYECKUE
SBJICHUS (TIPOIIECCHI), UCTIONB3YSl (DU3NUECKUE BEIUYMHBI: JICKTPUUESCKUN 3apsi,
AJIEKTPUYECKOE TOJI€, HAMPSIKEHHOCTH T0JIs, MOTEHIIMAN, Pa3HOCTh MOTEHIMATIOB;
Opyd ONMUCAHUM TIPABUIBHO TPAKTOBATh (U3UYECKUM CMBICT HCIIOIb3YEeMbIX
BEJWYWH, WX OOO3HAYEHUS W CIWHUIIbI; YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3HYECKYIO BEJIMUMHY C IPYTUMH BETUINHAMU;

aHAJM3UPOBATh (PU3MYECKHUE MPOIECCHl W SBICHUS, UCIOIb3Yys (pu3nueckue
3aKOHBI W MIPUHIUIIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3akonbr HeroToHA,
3aKOH COXpaHCHHUSI MEXaHUYECKOW DJHEpPruu, 3aKOH COXpaHEHUs UMITYJIbCa,
OPUHLMI CYNEPHO3ULIMU CHUJI, TPUHIIMIT PABHOIPABUS HWHEPUUAIBHBIX CHUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUECKYIO TEOPHUIO CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW PHEPTUHU TEIJIOBOTO JABMXKEHHUSI MOJIEKYJ C
aOCOJIFOTHOW TeMIepaTypou, MEepBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHCHHS
AJIEKTPUYECKOTO 3apsana, 3akoH KyioHa, mpu 53TOM pa3inyarh CIOBECHYIO
(GhOopMYyJIHPOBKY 3aKOHA, €T0 MAaTeMaTHYECKOE BBIPAKCHHE W YCIOBUS (TpaHUIIbI,
00J1acTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIMIBI  JEHCTBHUSI MAaIlllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCIOBHS WX OE30MMACHOTO HCIIOJIb30BAHUS B
TIOBCETHEBHOM JKU3HU;

BBITIOJIHATh JKCIIEPUMEHTHI I10 HCCIICIOBAaHUIO (DU3UYECKHX SBICHUU U
MPOIIECCOB C WCTOJIB30BAaHUEM TMPSIMBIX M KOCBEHHBIX HW3MEpPEHHH, MPU 3TOM
dbopMynupoBaTh TpoOiieMy/3ajady H TUNOTE3y Y4eOHOTO OJKCIIEpHUMEHTa,
coOMpaTh YCTaHOBKY W3 IMPEIJIOKEHHOTO OOOpYMOBaHUS, NPOBOIUTH OIBIT U
(bopMyITUpPOBaTh BBHIBOJIBI;

OCYIIECTBIIATH MPSIMbIE U KOCBEHHBIE M3MEPEHUsT (U3HUECKUX BEITUYHH, TIPU
ATOM BBIOMPATh ONTHUMAJBHBIA CIIOCOO HM3MEPEHUS W HCIOIh30BaTh H3BECTHHIC
METOJIbI OTICHKH ITOTPEITHOCTEH H3MEPEHHUIA;

UCCIIEJIOBATh  3aBHUCHMOCTH  MEXIy  (HU3UYECKHMH  BETUYMHAMU  C
UCTIOh30BAaHUEM TMPSIMBIX HM3MEpPEHUH, MPH ITOM KOHCTPYHPOBATh YCTAHOBKY,
¢buKCcHpoBaTh PE3yabTaThl TMOJYYEHHOW 3aBUCUMOCTH (U3MUECKUX BEIUYUH B
BUJIC TaOJIUIl U TPadUKOB, IeTaTh BRIBOIBI TI0 Pe3yIbTaTaM HCCIICTIOBAHUS;

coOro/IaTh mpaBuiia 0E30MacHOTO TpyJa MPH MPOBEISHUN WCCIICTOBAHUN B
paMKax yd4eOHOro OSKCIIEpUMEHTa, YIeOHO-HUCCIIeOBATEILCKOH M TPOCKTHOU
AESTEFHOCTH C UCIOJIB30BAaHUEM H3MEPHUTEIBHBIX YCTPOMCTB M JTaOOPATOPHOTO
000py1I0BaHUS;

pemats pacu€THBIE 3aJa4d C SBHO 3aJaHHOW (DHU3MUYECKON MOJIeNbio,
UCTIONB3Ys (U3MUYECKUE 3aKOHBI U MIPHUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a9u
BBIOMPATh (PU3UUECKYIO MOJIEIb, BBIACIATH (HU3MUECKHUE BEIMYUHBI U (HOPMYIIHI,
HEOOXOAMMBIE I €€ pelIeHUs, MPOBOJAUTHh PacUYEThl U OLEHUBATH PEATBHOCTH
MOJTYYEHHOT'0 3HAUEHUS (PU3NICCKON BETUIHMHEI;

pelaTh KaueCTBEHHBIC 3a/1a4l: BEICTPAUBATh JIOTHUECKH HEPOTHBOPEUHBYIO
IETIOYKY PACCYKIEHUH C OMOpOoil Ha H3ydYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
buznyecKue SBICHHUS;

UCTIONB30BaTh  MPH  PEHICHWH  y4eOHBIX  3aJad  COBpPEMEHHBIC
MHPOPMAITMOHHBIC TEXHOJOTUHU TSI TIOUCKA, CTPYKTYPUPOBAHHS, HHTEPIIPETAIIIU
U TIPEJICTaBIICHUS] y4eOHON M HAYYHO-TIOMYJIIPHOW MH(OpPMAINU, TTOTYYESHHOW W3
pa3IMYHBIX UICTOYHUKOB, KPUTUIECKU aHATU3UPOBATh MOTydaeMyI0 HHPOPMAITHUIO;

MPUBOJNTH MPUMEPHI BKIIAZa POCCUHCKUX U 3apYOCIKHBIX YIEHBIX-(DU3HKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOIECCOB OKPYKAIIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU W TEXHOJIOTHA;

UCTIOJIh30BaTh TEOPETHYECKHE 3HAaHUS 1O (U3NKE B MOBCEAHEBHOW >KU3HU
i obecrieueHus] 0€30MacHOCTH TP OOpaIleHHH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3JI0POBbS M COOIIOJCHHUS HOPM 3KOJIOTHYECKOTO
TIOBEJICHUS B OKpY’KarOIel cpeie;



paboTath B TpyHIe C BBIIOJHEHUEM pa3UYHBIX COIHAJIBHBIX POJIEH,
IUIAHUPOBaTh PabOTy TPYNIbI, pPalMOHAIBLHO pacHpeNeNaTh O0O0S3aHHOCTH U
TUIAHUPOBAThH JIEATEIPHOCTh B HECTAHAAPTHBIX CUTYaIlUsAX, aJCKBATHO OICHUBATH
BKJIa/T K&KJIOTO U3 YYaCTHUKOB I'PYIIIBI B PEIICHNE pacCMaTPUBAEMOM TIPOOIIEMBI.

K xonmy oOydenus B 11 kjacce mpeaMeTHBIE pe3ysbTaThl Ha 0Oa30BOM
YPOBHE JIOJDKHBI OTPaxaTh CPOPMHUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUM:

JEMOHCTPHUPOBATh HAa MPUMEpPAX Poib W MeCTOo (U3HKH B (HOPMHUPOBAHHH
COBpEMEHHOW Hay4YHOH KapTUHBI MHpa, B Pa3BUTUH COBPEMEHHOW TEXHHUKH U
TEXHOJIOTHI, B TMPAKTHYECKOH JESITETbHOCTH JIFOJICH, IEIOCTHOCTh M €IUHCTBO
(bU3NYECKON KapTUHBI MUPA;

YUUTHIBATh TPAHMIBl MPUMEHEHUS W3yYEHHBIX (U3HUECKUX MOJIEIICH:
TOUYCYHBIN STEKTPUUSCKUN 3apsil, JIyd CBETa, TOUCYHBIN MCTOUYHUK CBETA, sS/ICpPHAS
MOJIeIb aTOMa, HYKJIOHHAs MOJENbh aTOMHOTO sJipa MpH PEIIeHUU (PHU3NIeCKHX
3aad;

pacmo3HaBaTh (pu3MUecKkue sBICHUS (TPOIECChl) W OOBSICHATh WX Ha OCHOBE
3aKOHOB JJICKTPOAMHAMHUKH W KBAHTOBOW (DPU3MKH: DJIEKTPUYECKAs MPOBOINMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE IEHCTBHUS TOKa, B3aMMOJCHCTBHE
MarHATOB, OJEKTPOMArHWTHAs WHIYKIWS, JEeWCTBUE MArHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM M JIBIDKYIIMHCS 3apsij, 3JIEKTPOMArHUTHBIC KOJICOaHUS W
BOJIHBI, TPSIMOJMHEWHOE pacCIpOCTpPaHEHHE CBETa, OTpPaXCHHE, MPEIOMIICHUE,
uHTepdepeHnrs, audpakiuus © TONApHU3alMs CBETa, MJUCIEPCUS  CBeTa,
dbotoanekTpuaeckuit 3pdext (pororddekT), cBeToBOE NaBieHUE, BOSHUKHOBEHUE
JMHEHYaTOro CIeKTpa aToMa BOAOPOJa, €CTeCTBEHHass U HWCKYCCTBEHHas
pPalMOaKTUBHOCTb;

OIMCHIBaTh W3YYCHHBIC CBOMCTBa BellecTBa (IEKTPUYECKHE, MarHUTHBIC,
ONTUYECKUE,  JJICKTPUUYECKYI0  TPOBOJAMMOCTh  Pa3IUYHBIX  Cpeln) |
DJIGKTPOMArHUTHBIE SIBIICHUS (MIPOILIECCHI), HCIONB3YSd (U3UYECKUE BEITUYHHBI:
DIIGKTPUYECKHUIA 3apsiji, CHJIa TOKA, JJIEKTPUIECKOE HAIMPSIKEHHE, IIIEKTPHUECKOE
COIIPOTUBJICHHE, PAa3HOCTH MOTEHIIMAJIOB, AJIEKTPOJBIDKYINAs chja, paboTa TokKa,
WHIYKIMS MarHUTHOTO ToisA, cuia Awmmepa, cuia JlopeHna, WHAYKTHBHOCTH
KaTyIIKA, SHEPTUs JJIEKTPHUUYECKOrO0 W MAarHUTHOTO TIOJIeH, MEpHOA W YacToTa
KoJlebaHWii B KojeOaTeqhbHOM KOHTYpe, 3apsl W CcHjla TOKa B Ipolecce
TapMOHHYECKUX OJCKTPOMArHUTHBIX KOJeOaHui, (OKYCHOE pACCTOSHHE U
ONTUYECKAas] CHJa JIMH3BL, TP OMUCAHWH MPABHIBHO TPAKTOBATh (UINICCKUI
CMBICT WCIIOJNIB3yeMbIX BEIMYHMH, WX OOO3HAUeHUS W CIUHUIIBI, YKa3bIBaTh
GbopMyIBI, CBSI3BIBAIONINE JAaHHYI (HU3MYECKYI0 BEIMYWHY C  JIPYTHEMH
BEIMYNHAMU;

ONMCHIBAaTh W3YYCHHBIC KBAaHTOBBIC SBJICHHUS U TIPOIECCHI, HCIOIbB3YS
bu3nyecKue BEIMYMHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI H



4acToTa CBETA, SHEPIHsl U UMIYJIbC (POTOHA, MEPUOJI TOJIypaciajia, SHEPTHs CBSI3U
aTOMHBIX SII€pP, TNpPU OINKUCAHUU TPABWIBHO TPAKTOBATh (PUIUYECKUNA CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUs W E€IUHHUIIbI, YKa3blBaTh (DOPMYIIHI,
CBS3BIBAIONINE JIaHHYIO (U3MYECKYI0 BEJIUYUHY C JPYTMMH BeJIMYMHAMH,
BBIUMCIISITH 3HaUCHHUE (PU3NYECKOI BEIMUUHBI;

aHANMM3UPOBATh (PU3MUYECKHUE TMPOIIECCHl U SIBJICHUSA, UCIIONb3Ys (PU3NYECKHE
3aKOHBI W MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIE0BATEILHOTO U MapalieTbHOTO
COEIMHEHUS TMPOBOJHUKOB, 3aKoH Jkoyns—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM
WHAYKIIMH, 3aKOH MPAMOJIUHEHHOT0 PaclpOCTPAHEHHs CBETA, 3aKOHBI OTPaKCHHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEHUE ODHIITEHHA ansi Gororddexra,
3aKOH COXPAaHEHMsI DHEPrUH, 3aKOH COXPAHEHHsS MMITYJIbCA, 3aKOH COXPaHEHUS
AIEKTPUUECKOTO 3apsjia, 3aKOH COXPAaHEHHs MacCOBOI0 YHCIa, MOCTynaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CIOBECHYIO (hOPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BBhIpAKEHHWE M YCJIOBUS (TpaHUIBl, 00JACTH)
IPUMEHUMOCTH;

OTIpeIeNISITh HAIIPAaBJICHUE BEKTOpA UHIYKIIUA MAarHUTHOTO TOJISI TPOBOTHUKA
C TOKOM, CUJIbl AMIiepa u cuiibl JIopeHiia;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3/1aBAEMOE ILJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBIMIOJHATh JKCHEPUMEHTHI MO HCCIENOBAHUI0 (U3UUYECKUX SIBICHUU W
IPOIECCOB C HCIOJIb30BAHMEM NPSIMBIX W KOCBEHHBIX M3MEPEHHM: MpU STOM
dbopmynupoBaTth MpobiieMy/3aiayy M TUIOTE3y Yy4yeOHOro HSKCIEpPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEAJIORKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT U
(bopMyTHpOBaTH BHIBOIBI

OCYIIECTBIISITH MPSMbIE M KOCBEHHBIE U3MEPEHUST (PU3MUECKUX BEIUYHH, MTPH
TOM BBIOMPATH ONTHUMAIBHBIN CHOCOO M3MEpPEHHUsI W HUCIOJb30BaTh M3BECTHHIE
METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHUI;

UCCJIEIOBAaTh 3aBUCUMOCTH (PU3MYECKUX BEJIWYMH C HCIOJIB30BAHUEM
OpSIMBIX M3MEPEHHI: TpPH HSTOM KOHCTPYMPOBATh YCTAaHOBKY, (PUKCHpOBATh
PE3YNIbTATHI MOJYYEHHON 3aBUCUMOCTH (U3MYECKUX BEJIUMYUH B BHJAE TAOIUI U
rpaduKoB, 1enaTh BEIBOBI MO pe3yIbTaTaM UCCIEeI0BaHMUS;

coOro1aTh npaBuiia 0€30MacHOro TpyAa MPHU MPOBEIACHUU HUCCIEIOBAaHUHN B
pamMKax ydeOHOTO OHKCIEPUMEHTa, Y4eOHO-HCCIEeOBATENbCKON M TPOEKTHOU
JESTEIBHOCTU C WCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000py1I0BaHUS;

pemiatb pacy€THhIE 3a7aud C SBHO 3aJaHHON (U3HYECKOW MOJENblo,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIHUIIBI, HA OCHOBE aHaliM3a YCJIOBUS 3aJlauu
BbIOMpaATh (HU3MYECKYI0 MOJIENb, BBIICNATh (PU3NYECKHE BEIUYUHBI U (POPMYIIBI,



HEOOXOMMBbIE ISl €€ pelleHHUs, MPOBOAUTH Pacu€Thl U OIEHUBATh PEATbHOCTH
MOJIYYEHHOT'0 3HAUeHUs (PU3NUECKON BETUYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4u: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUHUBYIO
IIENOYKY PACCYXJCHUN C OMOpoi Ha HM3yYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nUecKue SBICHUS;

UCIIONIb30BaTh ~ MPU  pEIIEHHH  y4eOHBIX  3aJad  COBPEMEHHBIC
MH(GOPMAIIMOHHBIE TEXHOJOTUU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINH
U TIpeJICTaBlieHUs] Y4eOHON M HAay4YHO-TOMYJISIpHON MH(OpMAaIuu, MOJTYyYeHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIydaeMyr0 HHPOPMAIIHIO;

OOBSCHATh TPHUHIIUIBI JEHCTBUA MAallWH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCJIOBUS MX 0€30MacHOr0 MCIOIb30BaHUS B MOBCEIHEBHON
KU3HU;

NPUBOJUTH MPUMEPHI BKIIAJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3MKE B MOBCEIHEBHOM >KU3HU
Uit o0ecrieyeHus: 6€30MacHOCTH MpU OOpalEHUHU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPONCTBAMHU, JJIsi COXPAHEHHUS 30POBbS U COOJIIOJICHHS] HOPM DKOJIOTHYECKOTO
MOBE/ICHUSI B OKpYXKAIoIlel cpeie;

pabotaTh B TpyNIie C BBHIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJIEH,
IUIAHUPOBATh pPabOTy TPYMIbl, PAUMOHAIBHO pacHpenessTh OOS3aHHOCTH U
TUTAHUPOBATH JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYAllUAX, aJleKBATHO OLIEHUBATH
BKJIAJ] Ka)KJIOTO M3 YYACTHUKOB I'PYIIbBI B PEIICHUE pacCMaTpUBAeMOi TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM (undposbie)
Ne i/ Konrpoububie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypcsl
Paznen 1. PUBUKA U METO/AbI HAYUYHOT'O IIO3HAHUSA
1.1 ®u3uKa 1 METObl HAYYHOTO TTO3HAHUS 2 bubmorexa HOK
' ARLHAYH https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bubmuoreka [JOK
21 Kumematitia > https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
22 Auamika ! https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 hitps://m. edsoo.r/ 74 1bf72
Hroro no pazgeny 18
Pazpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubmmoreka [JOK
' TEOPUHU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
32 OCHOBEI TEPMOHHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHUS BEIIECTBA. 5 bu6mmoreka [IOK
' @Da30BbIE IEPEXOIBI https://m.edsoo.ru/7f41bf72




Hroro no pazneny 24
Paznen 4. DJIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 DueKTpoCTatiia 10 https://m.edsoo.ru/7f41bf72
ITocTosHHBIN 2nekTpruyeckuil TOk. Toku B bu6mmoreka [JOK
4.2 12
pAa3JIUYHBIX cpenax https://m.edsoo.ru/7f41bf72
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Pe3epBHOE Bpems 2
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11 KVIACC

KosmmmuecTBo yacos DJIEeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoububie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOJAUHAMUKA
L1 MarnuTHO€ 1noJie. JIeKTpoMarHuTHast 1 | 3 bubmmoreka [JOK
' WHIYKIHS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHu4ecKue 1 IeKTPOMarHuTHbIE 9 | bubmmoreka [JOK
' KoJeOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHu4ecKkue 1 JIeKTPOMarHuTHbHIE 5 | bubmmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmuorexa [JOK
2. 1
3 Onika 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCHUTEJIBbHOCTH

31 OcHOBBI crielUAIBLHOM TEOPUHN 4 1 bubmmoreka [JOK
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
bubnunorex K
4.1 DNeMEeHTHl KBAaHTOBOM ONITUKH 6 htt]fsJ:I//I?q. :dsa;)(])_.lr?/7f41c97c
4.2 Crpoenue aToma 4 bubmorexa HOK

https://m.edsoo.ru/7f41c97¢




4.3

AToMHOE S71po

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKHU

5.1 DeMeHTBl aCTPOHOMHUHU M aCTPO(UIUKU 7 Bubmnorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pazgen 6. OGOBIAIOLIEE IIOBTOPEHHUE

6.1 O6o0maroree TOBTOPEHHE 4 E;ﬁ?;ﬁf;ifﬁ}; 41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBULIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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