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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YpPOBHE CpPEIHETO OOIIETO
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUW M TPeOOBAHHM K pe3yibTaTam
OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHOU MporpamMmel, npenctaBieHHbIXx B OI'OC
COQO, a Ttakxke ¢ yu€rom denepaibHoil paboyeil mporpaMMbl BOCIUTaHUS U
KOHIENIMU TpenojaBanus ydeOHoro mpeamera «Pusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aIMsAX Poccuiickoit denepanuu, PEATU3YIOLINX OCHOBHEIE
oOpa3oBaTeIbHbIE POTPAMMBI.

Copepxanue mnporpaMmbl MO (U3MKE HampaBieHO Ha (QopMUpOBaHHE
€CTEeCTBEHHO-HAyUYHONW KapTUHBI MHpa oOydaromumxcs 10-11 xmaccoB mipu
oOydeHnH UX Qu3rKe Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-IIEATEIbHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBeTcTBYEeT TpeboBanusiM PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METANPEAMETHBIM pe3yJbTaTam
oOydeHHMsI, a TaKXKe YYUTHIBAET HEOOXOIMMOCTb pPEaM3ali MEXKIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTEeCTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIE IEIM M3Yy4eHHs] (PU3MKU HA YPOBHE CPEIHEro OOIIEero
oOpa3oBaHus, TUIAHUPYEMBIE PE3yJbTaThl OCBOCHUS Kypca (U3HMKHU: JTUIYHOCTHBIE,
MeTanpeIMeTHbIE, IPeIMETHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma no Qu3uKe BKIIOYALT:

e IUJIAHUPYEMBIE PE3yJbTAaThl OCBOCHUS Kypca GU3UKU HA Oa30BOM YpOBHE, B

TOM YHCIIE TTPEIMETHBIE PE3YJIbTATHI M0 F0JIaM 00yUYEeHUS;

e cojepkaHue yueOHoro npenMera «Du3nkay 1no rogam oOydeHus.

®du3rka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYyIMAas B
KayecTBe yueOHOro MpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJl B CUCTEMY
3HaHMM 00 okpyskaromieMm Mupe. LIKkoapHBIN Kypc GU3HKH — cUCTEMOOOpa3yoIuit
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (hU3MUYECKUE 3aKOHBI
JeXaT B OCHOBE IMPOIIECCOB M SIBJICHUN, H3Y4aeMbIX XHUMHUEH, OHOIIOTHEH,
dbusnyeckorr reorpaduerd u actpoHomueid. Mcmonb3oBaHME UM AKTHBHOE
npuMeHeHne  (U3MYEeCKUMX 3HAHUW  ONpeNeNsieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHM B cdepe DIHEPreTUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, TOJIyYEHUsI HOBBIX MAaTe€puajioB C 3aJaHHBIMU CBOMCTBAMHU WM JPYTHUX.
N3yyenne Qu3MKM BHOCHUT OCHOBHOW BKJAJ B (OpMUPOBaHHE €CTECTBEHHO-
HAyYHOM KapTHHBI MUpa OO0ydarmuxcs, B (HOpPMHUPOBAHHWE YMEHUN NPUMEHSTh
HAYYHBIN METO]] TO3HAHUS NP BHIMIOJTHEHUU UMU YUY€OHBIX UCCIIEAOBAHUIA.

B ocHoBy kypca ¢usuku ais ypoBHA cpefHero oOmero o0pa3oBaHMs
NOJIOKEH PAJ HWIEH, KOTOpPbIE MOYKHO paccMaTpHBaTh KaK MPUHIMIBL €ro
NOCTPOEHHSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTHYECKHU
3aBEpPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX Pa3fesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIIACCUYECKOM, TaK U COBPEMEHHOM (U3HKH.

Hoes ecenepanuzayuu. B cOOTBETCTBHUM ¢ HEW Matepuall Kypca (HHU3UKHU
o0OBeUHEH BOKpYr (Qu3nyeckux Teopud. Beaymmum B Kypce sBiseTcs
dbopMupoBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoea eymanumapuzayuu. EE peanuzanus mpeanoyiaracT HCHOIb30BaHUE
T'YMaHUTApHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3H Pa3BUTHUS
¢bu3uKkM ¢ pa3BUTHEM O0OIIEecTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJIOTUYECKUMHU MPOOIeMaMH.

Hoess npuxknaonoti  nanpaenennocmu. Kypc Gu3uMKM  mpenrnosaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUUYECKHUX U TEXHOJOTHYECKUX MPUIIOKEHUN
U3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcss TMOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX JKOJIOTMYECKMM TpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a TaKkxke O0CYXKICHHS
po0JIeM pallMOHAIBHOTO MPUPOIOTIONB30BAHUS U HKOJIOTMYECKOM 0€30MacHOCTH.

CrepXKHEBBIMHM DJIEMEHTaMH Kypca (U3UKA Ha YpPOBHE CpEAHEro OOIero
oOpa3oBaHus SBISIOTCA (U3MUeckue Teopur ((popMHUpOBaHUE TMPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOpUU, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHIUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MNPUPOAE, TpPaHULAX
OPUMEHUMOCTH TEOPUM, JJIsI OMNHCAHUSI €CTECTBEHHO-HAYUYHBIX SIBICHUN U
MPOIIECCOB).

CHUCTEeMHO-/IeSITeIbHOCTHBIN MOAX0J B Kypce (U3UKU peallu3yeTcs Mpexe
BCEro 3a CU€T OpraHM3alliu SKCIEPUMEHTAIBHOU NESITEIbHOCTH O00YyYaroluXcsl.
Jns  Ga3oBoro ypoBHS Kypca GU3MKA — OTO HCIOIb30BAHUE CHCTEMBbI
(GpOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U JabopaTOpHBIX padorT,
KOTOpBIE B MporpamMmme no ¢usuke oObEJUHEHBI B OOIIMI CHHCOK YYEHUYECKHUX
NpakTHYecKux palboT. BeiieneHne B yka3aHHOM MepeyHe JabopaTOpHBIX padorT,
OPOBOJUMBIX JJISI KOHTPOJS W  OLEHKH, OCYIIECTBISETCA YYaCTHUKAMU
o0pa3oBaTeIbHOrO TPOIECCa HCXOJs U3 OCOOCHHOCTEHW IUIAHUPOBAHUS U
ocHaimleHus kabunera ¢usuku. [lpm »sTOM oOecrneunBaeTcs OBJaJCHHE
OOy4YaroMMUMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHBIE H3MEpPEHUs, HCCIIEIOBAHMS
3aBUCUMOCTEH (PU3NUECKUX BEJIMYMH U TOCTAHOBKY ONBITOB IO MPOBEPKE
NPENJIOAKEHHBIX THIIOTES.

bonpmioe BHUMaHWE YIENAETCS PELIEHUIO PAcYETHBIX M Kauye€CTBEHHBIX
3amad. [Ipu 3TOM 171 pacU€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3a1a4d C SIBHO
3aJlaHHON (DU3UYECKON MOJIEIBIO, TIO3BOJISIONINE TPUMEHSITh U3YUEHHbIC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaK U WHTErpUpys 3HAHUS W3
pa3HbIX pa3zenoB. s KaueCTBEHHBIX 3a/1au MPUOPUTETOM SIBJISIFOTCS 3aJlaHUs Ha
0o0BsICHEHHE TMpOTEeKaHUs (U3MUECKUX SIBICHUA W TIPOILECCOB B OKpYyXKarouiei
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOJAENU Jisi CUTyallud MpPaKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusiMu DPI'OC COO k MarepuagbHO-
TEXHUYECKOMY OOecredeHn0 ydeOHOro rmpoiiecca 0a30BBbI YpOBEHb Kypca
(bU3HUKK Ha YpOBHE CpeHero o01Iero o0pa3oBaHus TOJDKEH U3y4aThCs B YCIOBUSX
NPEeIMETHOrO KaOuHeTa (U3MKU WM B YCIOBUSX WHTEIPUPOBAHHOTIO KaOWHETa
NPEeIMETOB €CTECTBEHHO-HAYYHOTrO IHHKJIa. B xabuHeTe (U3UKHU NOJDKHO OBITH
HeoOxoauMoe JabopaTopHOe O0OOpYyIOBaHUE [Jisi BBIMOJHEHHS YKa3aHHBIX B
nporpaMMme Mo (pU3MKe yYEHHYECKUX MPAKTUYECKUX paboT U JEeMOHCTPALIMOHHOE
o0opy10BaHHE.

JlemoHcTpanimoHHoe oOopyaoBaHue (HOPMUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM JIOCTATOYHOCTH U 00ECHeunBaeT IOCTAHOBKY
NEPEUnCICHHBIX B IMporpamMme Mo (U3HKE KIIOYEBBIX JIEMOHCTpaIui s
UCCJICIOBAHUSA  U3Y4YaeMbIX SIBJICHHMH M  TPOLECCOB, OMIHUPUYECKUX H
(byHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHII.

JlabopaTopHoe 000pynOBaHHE Jii YYEHUYECKUX TMPAKTHUYECKUX pPaboT
dbopmupyeTcss B BUAE TEMAaTHYECKHUX KOMIUIEKTOB M 00€CIIeUMBAETCS B pacuéTe
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcsi. TemMaTH4ecKue KOMIUIEKTHI
7a60paTOPHOTO OOOPYAOBAHUS JOJKHBI OBITH TIOCTPOEHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(POBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJIE TU(POBBIX JTaOOpaTOpHUid.

OCHOBHBIMHU LIETISIMU U3yU€HHUS (PU3MKH B 001IeM 00pa30BaHUU SABIISIOTCS:

e (QopmupoBaHue HHTEpeca W CTpEeMJICHUS OOYYaIOIIUXCA K HAYYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HMX HHTEIUIEKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HaHUs U (GOPMUPOBAHUE
MCCJIEI0BATEIBCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa HU3Y4YEHUS
OCHOB CTPOCHHMs MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHre yMEHUH OOBSACHATH SBJICHHUS C HCIOJb30BAaHUEM
bu3HYecKuX 3HAaHUI U HAYYHBIX JJOKA3aTeIbCTB;

e (opmupoBaHue NpeaCTaBICHUNH O pONM (PU3UKH JJI PA3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTkenue 3TUX 1eliel obecreurnBaeTcsl pelleHueM CIeAYIONUX 3a1ad B

npolecce u3ydeHus Kypca GU3UKU Ha YPOBHE CPEIHEro 00IIero oopa3oBaHus:



e TmpuOOpeTEeHHWE  CHCTEMbl  3HaHMH 00  o0mmMX  (QU3UUECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHUsIX, BKJTIOYAs MEXaHHKY,
MOJIEKYJISIpHYIO  (DU3UKY, OAJIEKTPOAMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTHI acTPODU3UKH;

e (QopmupoBaHre yMEHUW TPUMEHSIThH TEOPETUUYECKUE 3HAHMUS IS
OOBsICHEHUS (PU3WYECKUX SBJICHUNM B TPUPOAEC U Uil TNPUHATUA
NPAKTUYECKUX PEUICHUHN B TOBCEHEBHOMN KU3HU;

e OCBOCHHE CIOCOOOB pelIeHUs pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
¢bu3nyueckoil MOJENbI0, 3a/ady, MOJAPa3yMEBAIOIINX CAMOCTOSTEIBHOE
co3fanue pu3NUecKord MOJEINH, aJIEKBATHON yYCIOBUSAM 3a/1a4H;

e TMOHUMaHWE (U3MYECKUX OCHOB M MPUHIUIIOB JEUCTBHUS TEXHUUYECKUX
YCTPONCTB M TEXHOJOTHYECKUX MPOIIECCOB, UX BIHMSIHUS Ha OKPYXKAIOUTYIO
cpeny;

e OBJAJICHHUE METOAAaMHU CAMOCTOSITEILHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(bU3HYEeCKUX SKCIIEPUMEHTOB, aHajln3a W HHTEpIpeTanuu UHGOpMAIINH,
OTIpeJIeIeHHs JOCTOBEPHOCTHU MOIYYEHHOTO Pe3yIbTaTa;

e CO3JIaHUE YCIOBM IJISi Pa3BUTHUS YMEHMI MPOEKTHO-HCCIIEI0OBATEIBCKOMH,
TBOPYECKOM JIEATETLHOCTH.

Ha wusyuenune ¢usuxu (0a30BbIi ypOBEHB) Ha YPOBHE CpPEIHET0o OOIIero
obOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamme 1o (U3MKE TMepeyeHb JabOpaTOPHBIX M
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAaHHBIM, YUYWUTEIb JENaeT BBIOOD
NpOBEJICHUS JIa0OPAaTOPHBIX PAOOT W OMBITOB C YYETOM MHIUBHIYaTbHBIX
O0COOCHHOCTEH 00yJarOITUXCS.



COJEPXAHME OBYYEHUA
10 KITACC

Paznen 1. ®usuka 1 MeTOAbI HAYYHOT0 TO3HAHUSA

®uszuka — Hayka o mpupojae. HaydHble MeTOJbl MO3HAHUSA OKPYKAIOIIETO
mupa. Poib 53KcnepuMeHTa W TEOPUHM B TMPOIECCE TMO3HAHUS MPUPOIBI.
DKCIIepUMEHT B (hU3HUKE.

MopenupoBanue (GpU3MUECKUX SIBICHUN M MpolieccoB. HaydHple THIOTE3BI.
dusnyeckrue 3aKOHbI M TEOpPUHU. [ paHUIBI MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB.
[TpuHIUIT COOTBETCTBUSI.

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

Jlemoncmpayuu

AHanoroBele W IUGPOBBIE HU3MEPHUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIC
JIATYHNKH.

Pasnea 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienne, CKOpOCTb (CpedHsiE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOpPEHUE MaTepHajbHOM TOYKH, UX NPOEKIMU HA OCHU CHUCTEMbl KOOpJUHAT.
Ciio)keHue nepeMenieHnil U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE TMpsSMOJMHENHHOEe IBIKeHHE. [ 'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, NYyTH U TEpeMEIICHUS
MaTepuaibHON TOYKH OT BPEMEHHU.

CBoOoaHOe majieHrue. Y CKOpeHue CBOOOHOTO TaeHus.

KpuBonmueitHoe  aBmkeHue. [IBUKeHHE  MATEpUAIBHOM  TOYKH IO
OKPYKHOCTHU C TTOCTOSTHHOM MO MOJAYJII0 CKOPOCTBIO. YTJI0Basi CKOPOCTh, JTUHEHHAs
ckopocTh. [lepron u yactora obpamenus. [leHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuueckue YCTpOWCTBA W TMPAKTUUECKOE MPUMEHEHHE: CIIUJIOMETD,
JBM)KEHUE CHAPSJIOB, LIEMTHBIC U PEMEHHbBIE MIEPEIAUH.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, WILIKOCTPALMSl KHHEMATUUECKHUX XapaKTEPUCTHUK
JIBVOKCHUS.

[IpeobpazoBaHue NBMKEHUN ¢ UCTIOIB30BAHUEM IIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3YXE U B pPa3pe’KE€HHOM MPOCTPAHCTBE.

HaGmronenne aBvKeHHs Teja, OpOIICHHOTO I0J] YIJOM K TOPU3OHTY H
TOPU30HTAJIHHO.



N3mepenue yckopeHus: CBOOOTHOTO MaIeHHUS.

HamnpaBiienre CKOpOCTH IPH IBUKEHUHU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamoprsie pabomol

1.M3yyeHue HEpaBHOMEPHOTO JIBH>KEHUS C LEJBIO ONPEIEIEHUS] MTHOBEHHOM
CKOPOCTH.

2.MccnenoBaHue COOTHOILIEHHSI MEXAY NYTSIMH, MPOWIEHHBIMU TEJIOM 3a
NIOCJIEIOBATENIbHBIE PABHBIE NIPOMEXYTKM BPEMEHH IIPU PABHOYCKOPEHHOM
IBUKEHHH C HAYAJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

3.M3ydyeHue JBUKEHHUS IIApPHUKa B BI3KOH KUIKOCTH.

4.VI3yueHue NBUKEHUS Teja, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipununn  otHocutenbHOCTH  ['anmunes. Ilepeelii  3akoH  HeroToHa.
HNHepunanbHble CHCTEMBI OTCUETA.

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

3akoH BcemHupHOro Ttsirorenus. Cuna Tskectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (moxosi, CKonapxkeHus1, kaueHus). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpeHus: CKOJIKEeHHs U cuiia TpeHus nokosd. Koaddunuent tpenus.
Cuita conpoTUBIIEHUS NPU JBHKEHUU Tea B KUIKOCTU WUJIU ra3e.

[locTynarenpHOE U BpalllaTeIbHOE JBUKEHHE a0COTIOTHO TBEPAOTO TeNa.

MoOMEHT cuibl OTHOCUTEIBHO OCH BpamieHus. Ilnedo cunbl. YcnoBug
paBHOBECUS TBEPIOTO TENA.

TexHuueckne yCTpOWCTBA M IPAKTHUYECKOE MPUMEHEHUE: MOAIINITHUKH,
IBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne NHEPLHH.

CpaBHEHUE MacC B3aUMOJICHCTBYIOIINUX TEN.

Bropoit 3akon HeroToHa.

Nsmepenue cuit.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehopMaIii.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U MaICHUU.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKCHUSI.

VYcnoBus paBHOBeCUs TBEPAOro Tena. Buasl paBHOBECHSI.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

1.M3yuenue nBukeHus: 6pycka Mo HaKJIOHHOM MIIOCKOCTH.



2.WccnenoBanre 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXUHE U
pe3HOBOM 00pas3Iie, oT ux aedopMalium.

3.WccnenoBaHue yCIOBUM paBHOBECHUS TBEPAOTO TeEla, HMEIOIIETO OCh
BpaIllCHUSI.

Tema 3. 3akonvt coxpanenus 6 mexaHuke

NMnynbee MarepuanbHOW TOYKM (Tena), CHUCTEMbl MaTepUalbHBIX TOYEK.
NmMnynbsC cuibl ¥ U3MEHEHUE HMIYJbCa TeJla. 3aKOH COXPAHEHUS HMMITYJIbCA.
PeaxkTuBHOE NBMKEHUE.

PabGora cuibl. MOIIIHOCTE CHJIBI.

Kunetnyeckass sHepruss MarepuaibHOW ToukH. TeopeMa 00 H3MEHCHHH
KMHETUYECKON SHEPTUH.

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

IloTenuanbHbIC " HETIOTCHIINAJILHBIC CHIIBL. CBs13b paboThI
HEMOTEHIMAJIbHBIX CHJI C M3MEHEHUEM MEXaHUYECKOW HSHEPruuh CHUCTEMbI Tell.
3aKOH COXpaHEHUSI MEXaHUYECKOU SHEPTUM.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne yCTpOWCTBA M MPAKTUUECKOE MPUMEHEHHE: BOAOMET, KOMED,
NPY>KUHHBIA MUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaxkTuBHOE NBMIKEHUE.

[Tepexo1 MOTEHIIMAIBLHOW YHEPTUU B KHHETHYECKYIO U 0OpaTHO.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

1.13ydyeHue aObCOIIOTHO HEYNMPYTroro yjaapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

2.WccnenoBanue cBA3M pabOThI CUIIBI C U3MEHEHUEM MEXaHUYECKOU IHEPTHH
TeJla Ha IPUMEPE PACTS>KEHUSI PE3MHOBOTO KIyTa.

Paznen 3. Monekyasipuasi usnka 1 TEepMOAMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KUHETUYECKONM TEOPUHU U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysus. Xapaktep ABUKEHUS WU
B3aUMOJECHCTBHS YacTHIL] BelecTBa. MoOJENu CTPOEHHUs Ta3oB, XKUIKOCTEH U
TBEPABIX TeN U OOBICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE 3TUX Mojenel. Macca u
pa3mepsl Monekyn. KonnuecTBo BemectBa. [loctostHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana temmnepatyp
Lenbcus.



Mopgens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KUHETUYECKONW TEOpUH HJACaIbHOTO raza. AOCONIOTHAas TemIepaTypa Kak Mepa
CpeIHEN KWHETUYECKON SHEpruu TEeIUIOBOro JBMKEHHS dactul] raza. [llkana
temreparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MeHneneeBa—KnanenpoHa.
3akoH JlanmpTroHa. M30mponecchl B HAEAIBHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpelncTraBieHWE H3OMPOIIECCOB: H30TEpPMa, H30X0pa,
nuzobapa.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThI, AOKa3bIBAIOIINE JIUCKPETHOE CTPOEHUE BellecTBa, QoTorpaduu
MOJIEKYJI OPTaHUYECKUX COEIUHEHHIA.

OmneiTel 10 MU PY3UN KUIAKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO ABUKEHUSI.

Mognens onbita HTepHa.

OnbITHL, JIOKa3bIBAIOIIIHE CYILIECTBOBAaHHE MEKMOJIEKYIISIPHOTO
B3aUMOJECHCTBHUS.

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

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSHUS HACAIbHOIO Tasa,
U30IPOIIECCHI.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

1.Onpenenenrie Macchl BO3/lyXa B KJIACCHOW KOMHATE€ Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

2.WccnenoBanue  3aBUCHUMOCTH  MEXJAY  IapaMeTpaMHU  COCTOSIHUS
pa3peKEHHOrO rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonnHamuyeckass cucteMa. BHYTpeHHSIE SHEprusi TEPMOAMHAMUYECKOU
CUCTEMBI U cIocoObI e€ n3meHeHus. KonnuecTBo TerioTsl u pabota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOIO  HWJeallbHOro  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3JyUYCHHE. Y I€JIbHASI TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEMmIoTh NpU TEIIONEepeaaye.

[lonstue 06 aamabatHoM mporecce. llepBblli 3aKOH TEPMOJMHAMUKH.
[IpumeneHnue mepBOro 3akoHa TEPMOJMHAMHUKHU K u3ompoleccam. ['paduyeckas
UHTepIIpeTalus padoThl rasa.

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

TennoBele  MamuHbl.  [IpyHOUOBI ~ AEUCTBUA  TEIUIOBBIX  MAIIUH.
[IpeoOpa3oBanus sSHEpPruM B TEIUIOBBIX MamMHax. KoadduimeHt mnone3noro
nevictBus TerioBod MammHbL. [lukn KapHo u ero kodpduumeHT mosie3HOro
JIEUCTBUS. DKOJIOTUYECKHE MPOOIEMBI TETIOIHEPTETUKH.



TexHuueckue yCTpPOMCTBA U MPAKTUYECKOEC MPUMEHEHUE: JIBUTATEIb
BHYTPEHHET0 CrOpaHusi, OBITOBON XOJIOAWJIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEPTrUM Teja IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOku U3 OYTBUIKK TOJI JCHCTBUEM CXKAaTOTO BO3JlyXa, HarpeBaHuwe 3(dupa B
JATyHHOU TpyOKe myTéM TpeHUs (BUICOAECMOHCTpAITHS).

N3meneHne BHyTpeHHEN dHEPrUM (TeMIIepaTyphl) Teaa IpHu TeIlonepeaaye.

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

Mopenu napoBoil TypOWHBI, IBUTATENsl BHYTPEHHETO CTOPaHUsl, PeaKTUBHOTO
JIBUTATEJIS.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

1.3mepenue ynenbHON TEINIOEMKOCTH.

Tema 3. Aepecammuvie cocmoanusn eeuiecmea. Dazoevie nepexoovt

[TapooOpa3zoBanue u KoHaeHcarus. Vcrapenune u kumneHue. AOCOIIOTHAS |
OTHOCHUTEJIbHAsl BJIAXKHOCTh BO3ayxa. HacklleHHbIM map. YaenapHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHHSI OT JIaBJICHHUS.

Tépnoe teno. Kpucrammmyeckue u amopdHbie Tesa. AHU30TPOIIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctauibl. CoBpemeHHble Matepuanbl. I[liaBienue u
KpUcCTaJUIU3aIus. Y aeiapHas TerioTa miaBieHus. Cyoaumarusi.

VYpaBHeHHE TEIJIOBOTO OajaHca.

TexHuueckue yCTpOWCTBA W TMPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUM MOJYYEHUS COBPEMEHHBIX MAaTEpPHAJIOB, B
TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX TAPOB.

Kunenue npy noHM>XEHHOM J1aBJICHUM.

Crioco0bl U3MEPEHUS BIIAYKHOCTH.

HaGmronenne HarpeBaHus U IUIABJICHUS KPUCTATHYECKOTO BEIECTBA.

JleMOHCTpalys KpuCTaJlIOB.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

1.I3mepeHrne OTHOCUTEIbHOM BIAKHOCTH BO3AYXa.

Paznen 4. daekTpoguHaMuKa
Tema 1. dnekmpocmamuxa
Onektpuzauust Ten. OJEKTpUYecKuil 3apsa. JlBa Buaa 3IEKTPUUYECKHX
3apsinoB. IIpOBOMHMKM, IOUANEKTPUKU W MONYNPOBOJHUKHU. 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TodedHbI SJIEKTPUUECKUAN 3apsijl.
Onektpuueckoe nmone. Hampsk€HHOCTh 3nekTpuueckoro mons. [Ipuniun



CYyHEPIO3UIUM BJIEKTPUUYECKUX MOJIel. JIMHUKM HanpssKEHHOCTH 3JIEKTPUUYECKOTO
TTOJISL.

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

OnekTpoeéMKocTh. KoHaeHncatop. D1eKTpoEMKOCTh IIOCKOT0 KOHAEHCATOpA.
DHeprus 3apsiKEHHOT0 KOHJIEHCATOpa.

TexHuueckue yCTpOMCTBA W MPAKTUUYECKOE MPUMEHEHHUE: BJIEKTPOCKOII,
AIEKTPOMETP, DJICKTPOCTATHYECKAsh 3allldTa, 3a3eMJICHHE DJIEKTPOIPHUOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBINA annapar, CTpyWHBIM OPUHTED.

Jlemoncmpayuu

YCTpOMCTBO ¥ MPUHLIMIT IEUCTBUS SIEKTPOMETPA.

B3aumopelicTBre HaRIEKTPU30BAHHBIX TEI.

DIIEKTPUUECKOE TI0JIE 3apsIAKEHHBIX TEJl.

ITpoBOHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DJIeKTpOCTATUYECKAs 3alUTa.

JIMAIEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh DJICKTPOEMKOCTH TIUIOCKOTO KOHJEHcCAaTtopa OT IUIONaau
IJIACTUH, PACCTOSIHUS MEXAY HUMHU U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATopa.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

1.3mepeHnue 3J1eKTpOEMKOCTH KOHIEHCATOPa.

Tema 2. Illocmoannwtii 3nekmpuueckuii mok. Toku 6 paznuunvix cpeoax

ONIEKTPUUYECKUM TOK. YCIOBHUS CYHIECTBOBAHUA DJICKTPUUECKOTO TOKA.
Hctounmnku Toka. Cruna Toka. I1ocTOSHHBIN TOK.

Hanpsixxenne. 3akon OMa 11 yyacTka LEenu.

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

Pabora oanmekTpudeckoro Toka. 3akoH Jlxoymns—Jlennma. MomHOCTb
AJIEKTPUYECKOTO TOKA.

DNEeKTPOABWKYIIAsI CUJIa U BHYTPEHHEE COMNPOTUBJICHHE HCTOYHMKA TOKA.
3akon OMa JJ1s MOJTHOM (3aMKHYTOM) 3eKTpuueckoit rienu. KopoTkoe 3aMbIkaHue.

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

DJNIEKTPUUECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[TonynpoBOHUKH. CobOcTBenHas " pUMecHast MIPOBOJUMOCTh
noJIyripoBoAHUKOB. CBOMCTBa p—n-niepexoa. [1oaynpoBoIHUKOBEIE TTPUOOPHI.

ONIeKTpUYECKMM TOK B pacTBOpax M  paciuiaBax  dAJIEKTPOJIMTOB.
DIEKTPONIUTHYECKAS AUCCOLUAIUA. DIEKTPOIIU3.



OnekTpuueckuid TOK B Ta3zax. CaMOCTOSITENbHBIA M HECAMOCTOSTENbHBIN
pazpsan. Momuus. [Ltazma.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE NPHUMEHEHHE: aMIIEpMETD,
BOJIbLTMETP, pEOCTaT, HCTOYHUKH TOKA, OAJIEKTPOHArpeBaTelbHbIe MPUOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYyMHBIN AUO/I,
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYIPOBOAHUKOBBIN IHO]I, TabBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HaIPSKEHUS.

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

CmemaHHOE COeIMHEHUE TPOBOJIHUKOB.

[IpsMoe wu3MepeHne dIeKTpOoABMXKYIIeH cuibl. KopoTkoe 3amblkaHHe
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHMOCTb CONPOTUBIICHUS] METAJJIIOB OT TEMIIEPATYyPHI.

[TpoBOAMMOCTH ANEKTPOIHUTOB.

HckpoBoii pa3psia M IpOBOJAUMOCTD BO3yXa.

OHOCTOPOHHSSI IPOBOJIUMOCTD IHO/IA.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

1.M3y4yeHue cMEIaHHOr0 COEAMHEHNS PE3UCTOPOB.

2.13MepeHne 3eKTPOABUKYIECH CUIIbl HICTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

3.HaGnronenue anekTponusa.

MexnpeaMeTHbIe CBA3H

Nzyuyenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kimacce OCyIIeCTBISIETCS C
Y4ETOM COAEPKATEIBHBIX MEXKIPEIMETHBIX CBA3€H C KypcaMH MaTeMaTHKH,
OMOJOTHH, XUMHH, TeoTpadUuu U TEXHOJIOTUH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C H3YYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, runore3a, (pU3MUecKas BEIMYMHA, 3aKOH,
Teopus, HaOJIIOIEHUE, IKCIIEPUMEHT, MOJIETUPOBAaHNE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelleHUE CUCTEMBbl ypaBHEHUM, JUHEWHas QyHKIUS,
napabosna, runep6osna, ux rpaguku U CBONCTBA, TPUTOHOMETPHUUECKHE (DYHKIIMH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIAECTBO,
BEKTOPHI U UX IPOEKIMU HAa OCU KOOPAUHAT, CI0KEHHE BEKTOPOB.

buonozus: Mexanndyeckoe NBIKEHHUE B JKHBOWM mpupoze, nuddysus, ocmoc,
TEMJI000MEH >KMBBIX OPraHU3MOB (BUBI TEIUIONEpPEIayu, TEIJIOBOE PaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B KUBOU MIPUPOJIE.

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



ra3oB, JJIGKTPUYECKHE CBOWCTBA METAJJIOB, 3JIEKTPOJUTHUYECKAs HUCCOIUAIUS,
raJibBaHUKA.

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

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIB30BAHUEM MEXaHU3MOB,
y4€T TpeHUs B TEXHUKE, TMOIIUITHUKYA, HCIOJb30BAaHUE 3aKOHA COXpPaHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET U JpYyrue), IBUTATENIb BHYTPEHHETO
cropanusi, mapopasi TypOuHa, ObBITOBOM XOJOIUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJIYYeHHUSI COBPEMEHHBIX MaTepuajoB, B TOM YHCJIE€ HaHOMATEpPHAJIOB, W
HAHOTEXHOJIOTHH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIpPHUOOpPOB,
KCEpOKC, CTpYHHBIH OpUHTED, AIIEKTpOHATrpeBaTENIbHbIC npuodopkI,
AIEKTPOOCBETUTENbHBIC TPUOOPHI, TAIbBAHUKA.

11 KIJACC

Paznen 4. diaekTpoguHaMuKa

Tema 3. Mazcnummnoe none. I1eKmpomMacHUMHAA UHOYKYUA

IlocTtosauble  MarauThl.  B3amMojeiicTBHE  ITOCTOSHHBIX  MarHHWTOB.
MarautHoe mone. Bektop MarHuTHOW uHAYKIUU. [IpuHUMN cynepno3unuu
MAarHuTHBIX MoJied. JIuHMM MarHuTHOM WHAYKIWU. KapThHa JTUHWUNA MarHUTHOM
WHJIYKIIUH MOJIs1 TOCTOSIHHBIX MarHUTOB.

MarauTtHoe TI0J€ TPOBOJHMKA ¢ TokoM. KapTuHa JHMHUNA MHAYKIUAU
MarHMTHOTO TMOJISI JUIMHHOTO TPSMOTO MPOBOJAHUMKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJHUKA, KATYIIKU ¢ TOKOM. OnbIT Opcrena. BzaumoaeiictBue npoBOIHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HallpaBJICHUE.

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

SBneHne BJIEKTPOMAarHUTHOM MHAYKIMH. [loTOK BEkTOpa MArHUTHOM
WHIYKIUUA. OJIEKTPOABMIKYILAST CWJIA HWHAYKIMHA. 3aKOH JJIEKTPOMAarHUTHOU
unaykiuu dapanest.

BuxpeBoe nsnekrpuueckoe Iose. IDIEKTPOABMXKYIAS CHJIAa HUHAYKIHUH B
MPOBOJHUKE, 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, YCKOPHUTEIN JJIEMEHTApPHBIX
YaCTUIl, THIYKIIMOHHASI TI€Yb.



Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOI'O y4YKa MArHUTHBIM TTOJIEM.

JIMHUYM MHIYKIIMU MAarHUTHOTO TIOJISI.

B3aumopelicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SBieHUE FIEKTPOMArHUTHOW UHIYKIIUH.

[TpaBuiio Jlenna.

3aBUCUMOCTD JJICKTPOABMXKYILIEH CHUJIbI MHIYKIIMM OT CKOPOCTH WU3MEHEHUS
MarHUTHOT'O ITOTOKa.

SBreHNE CAaMOMHIYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

1.i3yuyeHre MarHuTHOTO TMOJI KaTYIIKH C TOKOM.

2.WccnenoBanue I€MCTBUS MOCTOSHHOTO MAarHUTa HA PaMKY C TOKOM.

3.WccnenoBaHue SBICHUS JIEKTPOMArHiTHOW MHIYKIIUH.

Pa3nea 5. Kosedoanus m BOJTHBI

Tema 1. Mexanuueckue u 3I1eKmMpOMAZHUNIHbLE KOJ1eOAHUA

Konebarenbnas  cucrema.  CBOOOIHBIE  MEXaHUYECKHE  KoJeOaHUS.
[Mapmonnyeckue konebanus. Ilepumon, wactora, amrumryaa u (asa koneOaHUIA.
[IpyxuHHBIN MasgTHUK. MaTeMaTHU4YeCKUHA MasTHUK. Y PAaBHEHUE TapMOHUYECKHX
kosieOanuii. [IpeBpalenrie sHeprun Npy rapMOHUYECKUX KOJICOAHUSX.

Konebarenbubiit koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJeOaHUS B
UJCTbHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsi MEXKIYy MEXaHUYECKUMH W
ANEKTpOMarHuTHeIMU KoJeOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJCATHLHOM KOJIeOaTEILHOM KOHTYDE.

[IpencraBiienne o 3aTyxaromux KojieOaHUAX. BbIHYKeHHbIE MEXaHUUECKHE
kosneOanus. Pezonanc. BeiHyX1eHHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS.

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

Tpancdopmarop. [IpousBoacTBo, nepeaadya U MOTPEOICHUE DIECKTPUUECKOM
SHEPIUM. DKOJOTMYECKUE PUCKHU IMPU MPOU3BOJCTBE 3EKTpod3Hepruu. KynbTypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUU B TOBCEIHEBHOM KM3HH.

TexHudeckne yCTpOHCTBAa M MPAKTHUYECKOE INPUMEHEHUE: SJIEKTPHUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUHU dJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mnapaMeTpoB KosieOaTenbHON CUCTEMBI (MPY>KUHHBIA WM
MaTeMaTU4YEeCKUM MasTHUK).



HaGmonenue 3aTyxaronumx KojaeOaHu.

HccnenoBanne CBOMCTB BBIHYKICHHBIX KOJICOAHHUH.

HaGmronenue pesonanca.

CBOOOHBIE JIEKTPOMATHUTHBIE KOJICOAHUSI.

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

Pe3oHaHC mnpu TOCIEIOBATEILHOM COCIUHEHUU PE3UCTOpPA, KaTYIIKU
WHJYKTUBHOCTHU U KOHIEHCATOPA.

Mojenb TUHUU 3JIEKTponepeaadn.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

1.MccrnenoBanue 3aBUCUMOCTH TIepHoa MaJIbIX KojdeOaHui rpy3a Ha HUTH OT
JUTUHBI HUTH U MacChI Tpy3a.

2.WccnenoBanrue TMEPEMEHHOTO0 TOKa B IEMM W3  IOCJIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTYIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHBLE 80TIHbL

Mexannyeckue BOJIHBI, yCIOBUs pacnpocTpaHenus. Ilepuon. CxkopocTb
pacnpoCTpaHeHUssT W JJMHA BOJHBL. llomepeuHble W MOPOJOJBHBIC BOJIHBI.
HNutepdepenmus n qnudpaxiys MEXaHUIECKUX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUSI U3JTYYEHUS DJICKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanusi Bektopos E, B, V B anekTtpomarautHoit BoiHe. CBoicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPaKCHHE, MpeIoMJICHUE, ToJIsipu3anus, Tudpaxius,
unTepdepernns. CKOpoCTh 3JIEKTPOMAarHUTHBIX BOJIH.

[IIxana 3M€KTPOMAarHUTHBIX BOJH. [[puMeHEHHE 3JEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIUTIBI paIUOCBS3U U TeNEeBUACHUS. Pagnonokanus.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYIKAIOIIECH CpeIbl.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE IPHUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YyJIbTpPa3ByKOBasi JUArHOCTHKA B TEXHUKE W MEAUIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-nieun.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpPOCTPaHEHHUE TTOTIEPEUHBIX U MTPOIOILHBIX BOJIH.

Komne6mromeecst Tes10 kKak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHus U IpeJIoOMIICHUST MEXaHUYECKUX BOJIH.

Ha6monenue naTepdepeHint u TuGpakiiud MEXaHUIECKUX BOJIH.

3BYKOBO pe30HAHC.

HaGmromeHre CBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOH H
YaCTOTOM KOJICOaHUM.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpakeHHUE,
peJIoMJICHHE, TOJIsIpu3aIus, Tudpakius, nHTepdepeHIIHs.

Tema 3. Onmuka

I'eomerpuueckass onrtuka. I[IpsiMoiuHENHOE pacnpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHBI OTpakeHHUs cBeTa. [locTpoeHne n300pakeHUil B
MJIOCKOM 3€pKaie.

[IpenomiieHue cBeTa. 3aKOHBI PEJIOMIIEHUs cBeTa. AOCOIOTHBIN MOKa3aTeNb
npeinomiieHus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHbli yroa MOJHOTO
BHYTPEHHETO OTPAKECHUS.

Hucniepcus cBeta. ClI0XHBIN cocTaB 6esoro cBera. LIper.

ColOuparome M paccewBarolmue JUH3bBL. ToHKass JnuH3a. DoKycHOe
paccTosiHUEe W ONTHYEeCKas Cuiia TOHKOW JMH3BI. [locTpoeHue wn3o0pakeHUil B
COOMpAOIINX U pacceuBaronux JnH3ax. DopMysa TOHKOHN JIMH3BI. Y BEIHYCHHE,
JlaBaeMoe JTUH30M.

[Ipenesnbl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas ontuka. WuaTepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMOIEHUS MAaKCUMYMOB M MHHHUMYMOB B HHTEp(EpPEHIIMOHHON
KapTHUHE OT ABYX CMH(pa3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakus cBera. JludpakuuonHas pemérka. YcClIoOBUE HaOIIOIESHUS
IJIaBHBIX ~MaKCUMYMOB TIpM  MaJ€HUM MOHOXPOMAaTHYECKOrO CBeTa Ha
TU(PaKITMOHHYIO PEIIETKY.

[Tonsipuszanus cBeTa.

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

Jlemoncmpayuu

[IpssmosiHEHOE paclpOCTpaHEHUE, OTPAKCHHE U TMPEIOMJICHUE CBETa.
Ontrueckue mpudOopHI.

[TonHoe BHyTpeHHEE oTpaxkeHre. Mojiesib CBETOBOA.

HccnenoBanue CBOMCTB U300paKeHUI B JIMH3AX.

Mojenu MUKpOCKOTIa, TEIECKOIA.

HaGmronenne natepdepeHnm crera.

HabGmonenue nudgpakinu ceera.

HabGmronenune nucnepcuu cBeTa.

[Tonydyenue cekTpa ¢ IOMOIIbIO TTPU3MBI.

[TomyueHue criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HaGronenue nmonsipusaiiuy cBeTa.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi



1.3mepeHue nokaszatelisi IpeaoMIIEHUsI CTEKIIa.
2.WccnenoBanue CBOMCTB M300paK€HU B JIMH3AX.
3.Habnronenue qucrepcun CBeTa.

Paznen 6. OcHOBBI crIENMAIbHO TEOPUH OTHOCUTEJIBHOCTH
['paHuIel TPUMEHMMOCTH — KJIACCHYECKOM  MEXaHUKH. [TocTynatsl
CIIEIIUAJIbBHOW TEOPHH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJSA CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCHTEJIFHOCTH DUHIIITCHHA.
OTHOCUTETFHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH M COKpAIllCHHE
JUTAHEL.
DHeprus U UMNYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13p MaccChl ¢ BHGPFI/Ieﬁ 1 UMITYJIbCOM pGH}ITI/IBI/ICTCKOﬁ JaCTHUIIbI. SHGPFI/I}I
ITOKO4I.

Pa3nen 7. KBanroBas ¢pusuka
Tema 1. Dnemenmul K6AHMOBOU ONMUKU
®ortonsl. ®opmyna [lnanka cBs3u sHeprun GOTOHA C €r0 YACTOTOW. DHEPrus
¥ UMITYJIbC (DOTOHA.
OTtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CtoneroBa. 3aKOHBI
dborodddexra. YpapHenue OiHmTeHa s doTodddexra. «KpacHas rpanuia»

dbotorddexra.

JlaBnenwme cBeta. OnbiTel 1. H. JIeOGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

Texuuueckue ycTpoiicTBAa M MNPAKTHUUECKOE INpPUMEHEHHE: (OTOIIEMEHT,
dboTogaTUMK, COTHEYHAsi OaTapesi, CBETOUO/I.

Jlemoncmpayuu

dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

Hccnenoranue 3akoHOB BHeHETo ¢hoTod¢ dekra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuIO o -4acTHIIL.
[Imanerapnas moxpens aroma. Iloctynatel bopa. M3nmyuenue wu mormnomieHue
(GbOTOHOB MpU mMepexojie aToMa C OJHOIO YPOBHS SHEPrHUM Ha Jpyroil. Bumsl
crekTpoB. CIIEKTp YPOBHEW SHEPrUU aToMa BOJIOPO/IaA.

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

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHHUE.

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



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHelyaThIX CIEKTPOB U3ITYUECHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

1.Habmronenue muHenyaToro CreKTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuio  cocTaBa
paanoakTuBHOTO u3nydeHus. CBoiicTBa anbda-, Oera-, ramma-u3IyyeHUs.
BnusHue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTkpbiTHE TIpOTOHA U HeWTpoHa. HykimonHas monens supa ['eitzenbepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sapa. M30Tonsl.

Anbda-pacnan. DIEKTpOHHBIH M TO3UTPOHHBIM OeTa-pacman. [amma-
U3NlydeHue. 3aKOH paguoakTUBHOTO pacraja.

DOHeprusi CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. JlegexT 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.

MeTtoibl HAOJIIOIEHUS ¥ PETUCTPALIUU AI€MEHTAPHBIX YaCTHII.

dyHaaMeHTaabHble B3auMoeHcTBUA. EAMHCTBO u3nyeckoit KapTUHBI MUpA.

TexHudeckne ycTpolcTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, KaMepa
Bunbcona, siaepHbliii peakTop, aToMHast 6oM0a.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOLINUX YaCTHLL.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

1.MccrnenoBanue TpekoB YyacTHIl (110 TOTOBBIM GoTorpadusim).

Paznen 8. JjieMeHTHI ACTPOHOMUM U ACTPOPUIUKHU

Oranbl pa3BUTUA acTpoHoMuH. [IpukiIagHOe 1 MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMMUH.

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

ConneuHas cucrema.

Connue. ConHeuHnas akTUBHOCTh. McTtounuk sHepruum CojiHIAa U 3BE3.
3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKH. JlmarpamMma «CHEKTpaJibHBIA Kiacc —
CBETUMOCTBY». 3BE3/bI TJIABHOM MOCIEIOBATENIBHOCTA. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» IJisi 3BE3] TJIaBHOM TMoOcCieqoBaTeNbHOCTU. BHyTpeHHee cTpoeHue



3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKAEHUU M 3BodonnH CoJIHLIA U
3BE3/. DTambl )KU3HU 3BE3I.

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

Bcenennas. Pacmiupenune Beenennoit. 3akon Xa06:ma. Pazberanue rajakTuk.
Teopus bossioro B3peiBa. PenmmkToBOE U3IydeHuUeE.

Macmrabnas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnnie mpo6iemMbl aCTPOHOMHUHU.

Yuenuuecxue nabnooenus

HaGmronenust HeBOOpYKEHHBIM TJ1a30M C HCIIOJIb30BAaHUEM KOMITBIOTEPHBIX
NPUJIOKEHUM I ONpe/ieNieHus MOJIOKEHUsI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1usl CEeBEpHOTO MOTYIIAPUS U SIPKUE 3BE3/BI.

Ha6monenus B Teneckon JIynbl, uranet, Mneunoro Ilytu.

O6o00maromnee MOBTOPEeHUE

Ponb Qu3ukun ©u acTpoHOMHMM B DSKOHOMHMYECKOW, TEXHOJOTUYECKOH,
COLIMAJIEHOM M ATHUYECKOM chepax AesTeTbHOCTH YelIOBeKa, POiib U MECTO (PU3UKH
¥ aCTPOHOMHUU B COBPEMEHHOW Hay4yHOUH KapTHHE MHpPA, pOJib GU3UUECKONU TEOPUHU
B (GOpMHUpPOBAaHUW TPENCTAaBICHUNA O (UIUUYECKON KapTHUHE MHpa, MECTO
¢bu3nYecKoil KapTUHBI MUpPa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABICHUN O IPUPOIE.

MexnpeaMeTHbIe CBA3H

Nzyuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kimacce ocyiecTBisieTcs C
Y4ETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBS3€d C KypcaMM MaTEeMAaTHKH,
OMOJOTHH, XUMHH, TeoTpadUuu U TEXHOIOTUH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C H3YyYEHHWEM METOJOB HAy4YHOIO
NO3HAHUS: SIBJICHUE, HAay4HbId (akT, rumnores3a, (u3MUecKkas BEIMYMHA, 3aKOH,
Teopus, HaOJIIOIEHUE, IKCTIEPUMEHT, MOJIETUPOBAaHNE, MO/IEIb, U3MEPEHUE.

Mamemamuka: pelieHUe CUCTEMbl YPaBHEHUM, TPUTOHOMETPUUECKUE
GyHKIMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXIECTBO, BEKTOPBI M MX IPOEKUUH HA OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB,
NPOU3BOJIHBIE AJIEMEHTApHBIX (YHKIMH, TPU3HAKU TOJ00US TPEYroJbHHUKOB,
oTpeJieNieHHe TUIOIIAIN IIIOCKUX PUTyp U 00BhEMa Tell.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOJE, KoJieOaTelabHbIC
JNBW)KEHUS B )KMBOU MPUPOJIE, ONTUYECKUE SIBIICHUS B KHUBOW IIPUPOJE, IEUCTBUE
paauany Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJIIIMYECKasl CTPYKTypa TBEPABIX
TEJd, MEXaHU3Mbl OO0pa30BaHUS KPUCTAIUIMYECKOM PEIIETKH, CHEKTpaIbHBIN
aHaJn3.



l'eocpaghus:  marHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX PV,
boToCchEMKA 3eMHOM TOBEPXHOCTH, MPEJCKA3aHNUE 3eMIICTPSICEHUH.

Texnonoeusa: JDWUHUU DIEKTpOIEpenad, TeHepaTop TIEePEMEHHOIo TOKa,
ANEKTPOABUTATENIb, WHAYKIIMOHHAS T€4Yb, pajap, PaAUONPUEMHHUK, TEJIEBU30D,
anTeHHa, teiedoH, CBY-meub, MpOEKIMOHHBIN ammapar, BOJOKOHHAs OINTHKA,
coJiHeYHas baTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenvera «®Du3uka» Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus (6a30BbI YpOBEHb) JOJDKHO OOECHEYHUTHh JOCTHIKEHHUE CIEAYIOIINX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTaTOB.

JIMYHOCTHBLIE PE3YJIBTATDBI

JIndHOCTHBIE pe3ynbTaThl OCBOCHHsS yueOHOro npeamera «Du3uka» JTOHKHbBI
OoTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYYaroIIuXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3ULKMEH JMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIHNX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOro OOIIEeCTBa, PAaCIIUPEHUE >KU3HEHHOTO
OTbITA W OMBITA JCSATEIBHOCTH B IPOIECCe pealn3allid OCHOBHBIX HaIlpaBiICHHUI
BOCIHUTATENILHON JESTENBHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3ULIMK 00YUYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKUCKOTO OOIIECTRA;

OPUHITHE  TPAJAMIMOHHBIX  OOIEYENOBEUECKMX T'YMAaHHUCTUYECKUX |
JEMOKPaTHYECKUX IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEILHOCTh B MHTEpECaX TpakIaHCKOTO
oO0IIecTBa, y4aCTBOBATh B CAMOYMPABICHUH B 00Pa30BaTEIbHON OpraHu3allNig;

YMEHHUE B3aMMOJIECTBOBATH C COITMATBLHBIMU HHCTUTYTAMU B COOTBETCTBUU C
X QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTApPHOU U BOJIOHTEPCKOM NIEATETLHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh poccuiickoi rpaXXKIaHCKON UJCHTUYHOCTH,
NaTpUOTU3MA;

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

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OILIEHMBATh CHUTYallMI0 W TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH, B TOM YHCIE B
NS TEBbHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIMTAHUS

ACTETHUYECKOE OTHOIICHHE K MUPY, BKJIIOYAsl SCTETUKY HAYYHOT'O TBOPYECTBA,
npucymiero Gpu3n4ecKoil HayKke;



5) Tpy10BOro BOCIMTAHMS

MHTEpPEC K pa3IMuHbIM cdepam TpodecCUOHATBLHON IeATeIbHOCTH, B TOM
YHUCJIe CBA3aHHBIM ¢ (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3ZHAHHBIN BHIOOD
Oynymieit mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHBI,

TOTOBHOCTh M CITIOCOOHOCTH K 00Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JIACTH
(hU3UKH Ha IPOTSHKEHUHU BCEH JKHU3HU,

6) 3K0J10TNYeCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh AKOJOTHMYECKON KYJIBTYphl, OCO3HaHWE TJIO0ATHLHOTO
XapaKTepa PKOJOTUUECKUX TPOoOIeM;

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

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

7) IEHHOCTH HAYYHOI0 NO3HAHUSI:

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

OCO3HAHHWE IIEHHOCTU HAy4YHOM JIESITeIbHOCTH, TOTOBHOCTH B Tpoliecce
u3ydeHuss  (U3UKA ~ OCYIIECTBIATh  MPOCKTHYHO M HCCJIEIOBATEIBCKYIO
NeATeIbHOCTh UHINBUIYAJIFHO U B TPYIITIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUS
Ba3oBble JJoruuyeckue JelicTBUA:
CaMOCTOSITEIbHO  (OPMYJNIMpPOBaTH W aKTyallM3UpPOBaTh  MpoOJIEMY,
paccmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAeisaTh ILENU ACATCIIbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUU HX
JIOCTHKCHHS,
BBISBJISITH  3aKOHOMEPHOCTHM W TPOTHUBOpPEUUsT B  paccMaTpUBaEMbIX
(hU3UIECKUX SIBJICHUSX;
pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMBI C YYETOM aHAIN3a HMEIOIINXCS
MaTepHalbHbIX U HEMaTEepUAIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B JEATEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
1EJIAM, OIIEHUBATh PUCKU MOCJIEACTBUMN AEATEIHbHOCTH;
KOOPJMHUPOBATh U  BBHINOJHITH pabOTy B  YCIOBUAX  peabHOIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pPa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIIEHUH KU3HEHHBIX TPOOJIEM.
Ba3oBnble uccienoBarejabcKue 1eHCTBUSA:
BJIAJICTh HAYYHOW TEPMHUHOJOTHEN, KIIOYEBBIMU MOHATUSMH M METOIAAMHU
(bu3nYeCKOr HaYKH;



BJIaJIETh HaBBIKAMH YY€OHO-MCCIIEIOBATEILCKON M MPOCKTHON ACSITEIFHOCTH
B oOnactu (pU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOUCKY
METOJIOB PEIICHUs 3a/1ad (U3NYECKOTO COJEP)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOIOB ITO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TIIOJYYCHHIO HOBOTO 3HAHUS, €ro
MHTEpPIpETallii, MPeoOpa3oBaHUI0O W TPHUMEHEHUI0O B PAa3IMYHBIX YYeOHBIX
CUTYaIUSIX, B TOM YHCIIC TIPHU CO3JaHUH YI€OHBIX IIPOCKTOB B 00JIACTH (PUBUKH;

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

aHAIM3UPOBATh TOJYYCHHBIE B XOJE€ pEIIEHUS 3aJayd  pe3yJIbTaThl,
KPUTHYECKU OIICHUBATh WX JJOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSX;

CTaBUTh M (HOPMYIHPOBATH COOCTBEHHBIC 3aJaud B 0Opa3oBaTEIHHOMN
AESTELHOCTH, B TOM YHCJIE TIPH U3YYCHUHU (DU3HKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh TICPEHOCHTHh 3HaHWUsA 1O (QU3UKE B MPAKTUYECKYI0 0OIacTh
KHU3HEICITCITHHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJIEH, IPEJIaraTh OPUTHHAIBLHBIC MTOIXO0/IbI U PEIICHUS;

CTaBHUThH MPOOJIEMBI U 33/1a49H, IOIYCKAIONINE ATbTePHATHBHBIC PEIICHHS.

Pa6oTa ¢ nundpopmanmeii:

BJIQJIETh HABBIKAMH TOJyYEHUs WHPOPMAIUU (PU3NIECKOTO CONIEPIKaHUS U3
MUCTOYHHKOB pa3HBIX THUIIOB, CAMOCTOSATEIHHO OCYIIECTBISATH IOWCK, AaHAIU3,
CHUCTEMAaTH3allMI0 M WHTEPIPETANI0 WH(POPMAIMU Pa3IMIHBIX BHIOB U (Bopm
TPEICTaBIICHUS;

OILIEHUBATh JJOCTOBEPHOCTh NH()OPMAIINH;

UCTIOB30BaTh  CpelCcTBA  HMH(POPMAIMOHHBIX HM  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI B PENICHUH KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OpPTaHU3aI[MOHHBIX
3aJa4 ¢ COONIOJICHHEM TpeOOBaHWN JPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
THTUEHBI, PECypCOCOEpPEeKCHHs, TMPAaBOBBIX H  OTHYECKUX HOPM, HOpPM
nH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHl (U3UUYECKOTO COACpXKAHHUS B pa3IMUHBIX (opMmMaTax C
yu€ToM Ha3zHAYCHHUS MHPOPMAIH U 1IEJICBON ayJAUTOPHUH, BHIOMpAast ONTUMAIBHYIO
dbopMy mpecTaBIeHUS U BU3yalUu3allnu.

KoMMyHnKaTHBHBIE YHHBEPCATbHbIE YUeOHbIE TeiiCTBHUSL:
OCYIIIECTBIIATH OOIIEHNE Ha YPOKaX (PM3HKHU M BO BHEYPOUHOU JIEATEITHHOCTH;
pacro3HaBaTh MPEANOCHUTIKA  KOH(MDIUKTHBIX CHUTyallud ®  CMSTYaTh
KOH(DJIUKTHI,



pa3BEPHYTO W JIOTHYHO HW3JIaraTh CBOIO TOYKY 3PEHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIWBUIYATHHOU
paboTHI;

BBIOMPATh TEMAaTUKy U METOJbI COBMECTHBIX JCHCTBHUA C Y4E€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO YiIeHa KOJUICKTHBA,

NpPUHUMATh [EJTM  COBMECTHOH  JEeSATENIbHOCTH, OpTraHW30BHIBAaTH U
KOOPJMHUPOBATh JEHCTBUS TO €€ JOCTH)KCHHIO: COCTAaBJISITh IUIAH JICWCTBUH,
pactupeneniaTh poiu ¢ y4ETOM MHEHHHA YYacCTHHKOB, OOCYKIaTh pPe3yJbTaThl
COBMECTHOW paboTHI;

OILIEHWBATh KauyeCTBO CBOETO BKJIAaJa M KAXKIOTO yYaCTHUKAa KOMAaHIBI B
OOIIHiA pe3yabTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

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

OCYIIIECTBIIATh TMO3UTHBHOE CTPATETUYECKOE TIOBEJCHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSBISITE TBOPUECTBO M BOOOpaKEHHE, OBITh MHUIIHATHBHBIM.

PerynsiTuBHBIE YyHHBEpPCAJbHbIE YUeOHbIe 1eHCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JIEATEILHOCTh B 00JIaCTH
(GU3UKKM W acCTPOHOMHH, BBIABIATH MPOOJIEMBI, CTaBUTh U (POpMyITUpOBaATH
COOCTBEHHEIC 3aJ1a4M;

CaMOCTOSITEILHO COCTAaBJISITh TUIAH PEIICHUS PACUETHBIX M KauyeCTBEHHBIX
3a/1a4, IJIaH BBITIOJHEHHS TPAKTHYECKON pabOThl ¢ YYETOM UMEIOLITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaIIUsIM;

pacuIupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX MPEATIOUYTEHHH;

7enaTh OCO3HAHHBIM BBIOOp, apryMeHTHpPOBaTh ero, OpaTh Ha ceOd
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

criocoOCTBOBaTh (HOPMUPOBAHUIO M TPOSBICHHUIO JPYIUIIMU B 00JIaCTH
(hU3UKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJICKT:

JlaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBBI B JESITEIHLHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB IIEISIM;

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

UCITIOJIB30BaTh MPUEMBI peIeKCUU IS OINCHKU CUTYaIllMH, BHIOOpa BEPHOTO
pelIeHUS;



YMETh OIIEHUBATh PUCKH W CBOEBPEMEHHO TPUHUMATH PEIIEHUs MO0 HX
CHU)KEHHUIO;

NPUHUMATh MOTHUBBI M AapryMEHTBl JAPYIMX TPU aHalu3e pe3yJbTaToB
NS TEebHOCTH;

NPUHUMATH ce0sl, TOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apryMEeHTBl JAPYIMX TMPH aHalu3e pe3yJbTaToB
NS TEebHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYTHX HA OMIMOKH.

B nporecce nocTukeHUs JIMYHOCTHBIX PE3yJIbTaTOB OCBOEHUSI MPOTPAMMBI
no ¢u3MKe 1 YPOBHS CcpeaHero oOmiero oO0pa3oBaHUA Yy OOYyYarOIIUXCS
COBEPIIEHCTBYETCS HMOIMOHATBHBIH UHTEIIEKT, Ipearnoiaraomuni
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHUs, BKIIIOUAIOIIETO CIOCOOHOCTh TOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHWE, BUJETh HANpPABIEHUS Pa3BUTHSA COOCTBEHHOM AMOIIMOHAIBLHON cephl,
OBITh YBEpEHHBIM B ce0e;

CaMOpETyJTUPOBAaHMS, BKJIIOYAIOIIETO0 CaMOKOHTPOJb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJECHHE, CIIOCOOHOCTh aJIanTUpPOBAThCS K
HMOIIMOHATLHBIM U3MEHEHUSIM U MPOSIBISITh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTpEMIICHHE K JOCTHKEHUIO LEIH U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHUE JI€WCTBOBATh HCXOJs U3 CBOMX
BO3MOYKHOCTEH;

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

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

NPEAMETHBIE PE3YJIbTATDBI

K konmy obOyuenuss B 10 kjaacce mnpeaMeTHble pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOITNXCS YMEHUINA:

JEMOHCTPUPOBATh HAa MPHUMEPAX POJb U MECTO (PU3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B MPAKTUYECKOMN AEATEINBHOCTH JIIOJIEH;

VUUTBIBATh TPaHUIBl TPUMEHEHUS W3YyYECHHBIX (U3HYECKUX MOJIETeH:
MaTepHalibHas TOYKa, HHEPIIHAIbHAS CUCTeMa OTcuéTa, adCONIOTHO TBEPIOE TENO,
UJICIbHBIN Ta3, MOJIEJIN CTPOCHHUS Ta30B, KUAKOCTEH U TBEPIBIX TEJ, TOUCUHBIH
AIEKTPUUECKUM 3apsijl pU pelieHnH (PU3NYECKuX 3a/1ay;

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



AJEKTPOJUHAMUKUA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSAMOJMHEHHOE
JBIDKCHHE, CBOOOJHOE TIaJICHWE TeJ, JBM)KCHHE 110 OKPYKHOCTH, HWHEPIIUS,
B3auMoeicTBre Tel, nuddy3us, OpOYHOBCKOE JBIKEHHE, CTPOSHUE KUIAKOCTEH
U TBEPJBIX TEJI, U3MEHEHHE 00bEMa TeJ TIPU HarpeBaHUM (OXJIAXKICHUHN ), TEIIJIOBOE
paBHOBeCHE, HUCTHApEHUE, KOHJECHCAlMs, IJIABJIICHUE, KPUCTAIIU3alus, KUIICHHUE,
BJIQKHOCTh BO3/lyXa, IMOBBIIICHNE JABJICHUS T'a3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCy/i€, CBS3b MEXAY MapaMeTpaMu COCTOSIHMA Ta3a B H30Ipoleccax,
AJIEKTpU3aIIUs TEJl, B3AUMOICHCTBUE 3aPs/IOB;

OMHUCHIBATh MEXaHUYECKOE JIBM)KCHHUE, HMCIONB3YysS (HU3NYECKHE BEJIUYUHBI:
KOOpAWHATa, MyTh, IEpPEMENICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHIa,
UMITYJIbC Teja, KHHETHYECKasi dHEPrus, MOTCHIMAJIbHAsl dHEPrusi, MeXaHU4YecKas
paboTa, MexaHWYeCKass MOIIMHOCTh;, TPH OMHCAHWU TMPABWIHLHO TPAKTOBATH
(U3UYECKUI CMBICT MCIOJIB3YEMbIX BEIWYMH, WX OOO3HAYCHHS W CIUHMIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIONINE JAHHYIO (PU3UUECKYIO0 BEIUYHUHY C JIPYTHUMHU
BEJIMUMHAMH;

ONUCHIBATh M3YYEHHBIC TEIJIOBBIC CBOWCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCTIONB3ysl (U3UYECKHE BEJIMYMHBI: JaBJIEHHWE Tas3a, TeMmIepaTypa, CpeaHss
KMHETUYECKasi PHEPTUSI XaOTUYECKOTO JBMXKEHUSI MOJIEKYJI, CPEAHEKBaApaTUIHAS
CKOPOCTh MOJICKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padbora rasa,
KOA((PUIIMEHT TIOJE3HOr0 JICMCTBUSA TEIUIOBOT'O JIBUTATENs; TPH OIHUCAHUU
NPaBUIBHO TPAaKTOBAaTh (U3MYECKUM CMBICI HCMOJIB3YyeMbIX BEJIWYMH, HUX
0o003HaYeHUs] W CIUHMIIBI, HAXOAUTh (POPMYJbI, CBS3BIBAIOIINE JTAHHYIO
(hU3UYECKYIO BETUYNHY C IPYTUMHU BEJIMUYNHAM;

ONUCHIBATh U3YUYEHHbIC DJICKTPUUECKHUE CBOMCTBA BEILIECTBA U AJIEKTPUUYECKUE
SBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (DU3NUECKUE BEITUUMHBI: DJICKTPUYCCKUM 3apsij,
AJIEKTPUYECKOE TOJI€, HAMPSIKEHHOCTH T0JIs, TOTEHIIMAN, Pa3HOCTh MOTEHIUAJIOB;
Opy  ONMUCAHUM TIPABUIBHO TPAKTOBATh (U3UYECKUM CMBICT HCIIOIb3YEeMbIX
BEJWYUH, WX OOO3HAYEHUS WM CIWHUIIbI; YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3HYECKYIO BEJIMUMHY C IPYTUMH BETUIMHAMU,

aHAJM3UPOBATh (PU3MYECKHUE MPOIECCHl W SBICHUS, UCIOIb3Yys (Pu3nueckue
3aKOHBI W MIPUHIUIIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3akonbr HeroToHA,
3aKOH COXpaHECHHUSI MEXaHWMYECKOW DJHEpPruu, 3aKOH COXpaHEHUs UMITYJIbCa,
OPUHLMI CYNEPHO3ULIMU CHWJI, TMPUHIIMIT PABHOIPABUS HHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUECKYI0 TEOPHUIO CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW PHEPTUHU TEIJIOBOTO JABMXKEHHUSI MOJIEKYJ C
aOCOJIFOTHOM TeMIepaTypou, MEepBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AJIEKTPUYECKOTO 3apsana, 3akoH KyloHa, mpu 3TOM pa3inyarh CIOBECHYIO
(GhopMYyJIHPOBKY 3aKOHA, €Tr0 MAaTeMaTHYECKOE BBIPAKCHHE M YCIOBUS (TpaHUIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TIPUHIMIBI  JCHCTBUS MAaIllWH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCIOBHS WX OE30MMACHOTO HCIIOJIb30BAHUS B
TIOBCETHEBHOM JKU3HU;

BBITIOJIHATh JKCIEPUMEHTHI I10 HWCCIICIOBAaHUIO (DU3UYECKHX SBICHUN U
IPOIIECCOB C WCTOJIB30BAaHUEM TMPSMBIX M KOCBEHHBIX HW3MEPEHHWH, MPU 3TOM
dbopMynupoBaTh TpoOJieMy/3ajady H TUNOTE3y Y4eOHOTO OJKCICpHUMEHTa,
coOMpaTh YCTaHOBKY W3 IMPEIJIOKEHHOTO OOOpYyIOBaHUS, MPOBOIUTH OIBIT U
(bopMyITUpPOBaTh BBHIBOJIBI;

OCYIIECTBIIATH MPSIMbIE U KOCBEHHBIE M3MEPEHUsT (U3HUECKUX BEITUYHH, TIPU
ATOM BBIOMPATh ONTHMAIBHBIA CITOCOO HM3MEPEHUS W WCIOIh30BaTh H3BECTHHIC
METOJIbI OIICHKH ITOTPEITHOCTEH N3MEPCHHUIA;

UCCIIEJIOBATh  3aBHUCHMOCTH  MEXIy  (HU3WYEeCKMMH  BETUYMHAMU  C
UCTIOh30BAaHUEM TMPSIMBIX HM3MEPEHUH, MPH ITOM KOHCTPYHPOBATH YCTAHOBKY,
¢buKcHpoBaTh pPe3yabTaThl TMOJYYEHHOW 3aBUCUMOCTH (U3MUECKUX BEIWYUH B
BUJIC TaOJIUIl U TPadUKOB, IeTaTh BRIBOIBI TI0 Pe3yIbTaTaM HCCIICTOBAHUS;

coOrO/IaTh MpaBuiIa OE30MacCHOTO TPyAa MPH MPOBEICHUHM HCCIICTOBAHHUIA B
paMKax yd4eOHOro OSKCIIEpUMEHTa, Y4eOHO-HUCCIIeOBATENLCKOH M TPOCKTHOU
AESTEFHOCTH C UCIOJIB30BAHUEM H3MEPHUTEILHBIX YCTPOWCTB M JTaOOPATOPHOTO
000py1I0BaHUS;

pemats pacu€THBIE 3aJa4d C SBHO 3aJaHHOW (DU3MUECKON MOJIeNbio,
UCTIONB3Ys (PU3MUYECKUE 3aKOHBI U MIPHUHIIMIIEI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a9u
BBIOUPATh (PU3UUECKYIO MOJIEIb, BBIACIATH (HU3MUECKHUE BEIHMYUHBI U (HOPMYIIHI,
HEOOXOAMMBIE I €€ pelIeHUusi, MPOBOJAUTHh PacUYEThl U OLEHUBATH PEATBHOCTH
MOJTyYEHHOT'0 3HAUCHUS (PU3NICCKON BETUIHHEI;

pelaTh KaueCTBEHHBIC 33/1a4i: BEICTPAUBATh JIOTHYECKH HETIPOTHBOPEUYHUBYIO
IIETIOYKY PACCYXKIEHUH C OMOpOi Ha H3ydYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
buznYecKue SBICHUS;

UCTIONBh30BaTh  TMpPH  PEHICHWH  y4eOHBIX  3aJa4  COBpPEMEHHBIC
MHPOPMAITMOHHBIC TEXHOJIOTUHU JUISI TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIH
U TIPEJICTaBIICHUS] yYeOHON M HAYYHO-TIOMYJIIPHOW MH(OpPMAINU, TTOTYYESHHOW W3
pa3IMYHBIX UICTOYHUKOB, KPUTUIECKU aHATU3UPOBATh MOTydaeMyr0 HHPOPMAITHUIO;

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

MCTIOJIh30BaTh TEOPETHYECKHE 3HAHUS 1O (U3NKE B IMOBCEAHEBHOW >KU3HU
Wi obecrieueHus] 0€30MacCHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3JI0POBbS M COOIIOJCHHUS HOPM 3KOJOTHYECKOTO
TIOBEJICHUS B OKpY’KarOIel cpeie;



paboTath B TpyNIE C BBHIMOJIHCHHEM pPa3IMYHBIX COIUATBHBIX POJICH,
IUIAHUPOBaTh PAabOTy TPYNIbBI, pPalMOHAIBLHO pacHpeNeNaTh O0O0S3aHHOCTH U
TUIAHUPOBAThH JEATEIPHOCTh B HECTAHAAPTHBIX CUTYaIlUsAX, aJCKBATHO OICHUBATH
BKJIa/T K&KJIOTO U3 YYaCTHUKOB IPYIITBI B PEIICHNE pacCMaTPUBAEMOM TIPOOIEMBI.

K xonmy oOyuenmss B 11 kiacce TpeaMETHBIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

JEMOHCTPHUPOBATh HAa MPUMEpPAX PoOib W MeCTO (M3MKH B (OPMHUPOBAHHH
COBpEMEHHOW Hay4YHOH KapTUHBI MHpa, B Pa3BUTUH COBPEMECHHOW TEXHHUKH U
TEXHOJIOTHI, B TMPAKTHYECKOH MESITETbHOCTH JIFOJICH, IEIOCTHOCTh M €IUHCTBO
bU3NYECKON KapTUHBI MUPA;

YUUTHIBATh TPAHMIBl MPUMEHEHUS W3YyYEHHBIX (U3HUECKUX MOJIEICH:
TOUYCYHBIN SJEKTPUUECKUN 3apsil, JIyd CBETa, TOUCYHBIN MCTOUYHUK CBETA, S/ICPHAS
MOJIeb aTOMa, HYKJIOHHAs MOJIElh aTOMHOTO siipa MPH PEIIeHUH (PU3NIECKIX
3aad;

pacmo3HaBaTh (pu3ndeckue sBICHUsS (TPOIECChl) U OOBSICHATh X Ha OCHOBE
3aKOHOB JJICKTPOAMHAMHUKH W KBAaHTOBOW (DPU3MKH: DJIEKTPUYECKAs MPOBOINMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE ICHCTBUS TOKa, B3aMMOJCHCTBHE
MarHATOB, OJEKTPOMArHWTHAs WHIYKIMS, JEeWCTBUE MArHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM M JIBIDKYIIMHCS 3apsij, 3JIEKTPOMArHUTHBIC KOJICOaHUS W
BOJIHBI, TPSIMOJMHEWHOE pacCIpOCTPaHEHHWE CBETa, OTpPaXCHHE, MPEIOMIICHUE,
uHTepdepeHnrs, audpakuus © TONApHU3alMs CBeTa, MJUCIEPCUS  CBeTa,
dbotoanekTpuaeckuit 3pdext (pororddekT), cBeTOBOE NaBieHUE, BOSHUKHOBEHUE
JUHEHYaTOro CIeKTpa aToMa BOAOPOJa, €CTeCTBEHHass U HWCKYCCTBEHHas
pPaMOaKTUBHOCTb;

OIMCHIBaTh W3YYCHHBIC CBOMCTBa BellecTBa (IEKTPUYECKHE, MarHUTHBIC,
ONTUYECKUE,  DJJICKTPUUYECKYI0  TPOBOJAMMOCTh  Pa3IUYHBIX  Cpen) |
DJIGKTPOMArHUTHBIE SIBIICHUS (IIPOLIECCHI), HCIONB3YSd (U3UYECKUE BEITUYHHBI:
DIIGKTPUYECKHUI 3apsij, CHJIa TOKA, JJIEKTPUIECKOE HAIMPSIKEHHE, DIIEKTPHUECKOE
COIIPOTUBIICHHE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIDKYINAs chia, paboTa ToKa,
WHIYKIMS MarHUTHOTO TmoisA, cuia Awmmepa, cuia JlopeHna, WHAYKTHBHOCTH
KaTyIIKWA, SHEPTUs JJIEKTPHUYECKOr0 W MAarHUTHOTO TIOJIEH, MEpPHOJ W YacToTa
KoJlebaHWii B KojeOaTeqhbHOM KOHTYpe, 3apsl W CcHjIa TOKa B Ipolecce
TapMOHHYECKUX OJCKTPOMArHUTHBIX KoJeOaHuid, (OKYCHOE pacCCTOSIHHE U
ONTUYECKAsl CHJa JIMH3BL, TP OMUCAHWH MPABHIBHO TPAKTOBATh (U3NICCKUI
CMBICT WCIIOJIb3yeMbIX BEIWYHMH, WX OOO3HAUeHWS W CIWHUIIBI, YKa3bIBaTh
GbopMyIBI, CBSI3BIBAIONINE JAaHHYI (HU3MYECKYI0 BEIMYWHY C  JIPYTHEMH
BEIMYNHAMU;

ONMCHIBATh W3YYCHHBIC KBAaHTOBBIC SBJICHHUS U TIPOIECCHI, HCIOIB3YS
bu3nYecKue BEIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI H



4acToTa CBETa, YHEPTUs U UMITYJIbC (POTOHA, MEPUOJ TOJIypaciaja, SHEPTHs CBI3U
aTOMHBIX SII€pP, TNPU OINKUCAHUU TPABWIBHO TPAKTOBATh (PUIUYECKUNA CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHHUS W E€IMUHHUIIBI, YKa3blBaTh (POPMYIIHI,
CBS3BIBAIOIINE JIaHHYIO (U3MYECKYI0 BEJIUYUHY C JPYTMMH BeJIMYMHAMH,
BBIUMCIISITH 3HaUCHHUE (PU3NYECKOI BEIMYUHBI;

aHANMM3UPOBATh (PU3NUYECKHUE MPOIIECCHl U SIBJICHUSA, UCIIONB3Ys (PU3NYECKHE
3aKOHBI W MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOTO U MapalieTbHOTO
COCIMHEHUS TMPOBOJHUKOB, 3aKoH Jkoyns—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM
WHAYKIIMH, 3aKOH MPAMOJIUHEHHOTO PacHpOCTPAHEHHs CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEeHUe ODuHIITeHHA ais Gororddexra,
3aKOH COXPAaHEHMsI DHEPrUH, 3aKOH COXPAHEHHS HMITYJIbCa, 3aKOH COXpaHEHUS
AIEKTPUUECKOTO 3apsjia, 3aKOH COXPAaHEHHs MacCOBOIO YHCIa, MOCTynaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3linyaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BBhIpAXKEHHWE U YCJIOBUS (TpaHUIBl, 00JaCTH)
NPUMEHUMOCTH;

OTIpEeJIeNISITh HANIPABJICHUE BEKTOPA UHIYKIIUA MAarHUTHOTO TOJIS TPOBOTHUKA
C TOKOM, CUJIbl AMIiepa u cuiibl JIopeHiia;

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

BBIMIOJHATh OJKCHEPUMEHTBHI MO HCCIEI0BAHUI0 (U3UYECKUX SIBICHUU W
IPOIIECCOB C HCIOJIb30BAHMEM NPSIMBIX W KOCBEHHBIX M3MEPEHHI: MpU STOM
dbopmynupoBath MpobiieMy/3alayy M TUIOTE3y Yy4yeOHOro HSKCIEPUMEHTA,
coOUpaTh YCTaHOBKY W3 MPEAJIOKEHHOTO OOOpYIOBaHUS, MPOBOJIUTH OMBIT U
(bopMyITHpOBaTH BHIBOIBI

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIE U3MEPEHUS] (PU3NUYECKUX BEIUYUH, TIPU
TOM BBIOMPATH ONTHUMAIBHBIN CHOCOO M3MEPEHUsI W HUCIOJb30BaTh M3BECTHHIE
METO/]IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHUI;

UCCJIEIOBATh 3aBUCUMOCTH (PU3MYECKUX BEJIWYMH C HCIOJIb30BAHUEM
OpSIMBIX HU3MEPEHHM: TpPH HTOM KOHCTPYMPOBATh YCTAaHOBKY, (PUKCHpOBATh
pPE3YNIbTATHl MOJYYEHHON 3aBUCUMOCTH (U3MYECKUX BEJIMYUH B BHJAE TAOIUI U
rpaduKoB, 1eaTh BEIBOBI MO pe3yIbTaTaM UCCIEeI0BaHMUS;

coOro1aTh npaBuiia 0€30MacHOro TpyAa MPHU MPOBEIACHUU HUCCIEIOBAHUMN B
pamMKax ydeOHOTO OHKCIEPUMEHTa, Y4eOHO-HCCIEe0OBATENbCKON M MPOEKTHOU
JESTENBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOUCTB U JaOOPATOPHOTO
000py1I0BaHUS;

pemiatb pacy€THhIE 3a7aud C SBHO 3aJaHHON (U3MYECKOW MOJEblo,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHLHUIIBI, HA OCHOBE aHalM3a YCJIOBUS 3aJlauu
BbIOMpATh (HU3MUECKYI0 MOJIENb, BBIACIATh (PU3NYECKHE BEIWYUHBI U (POPMYIIBI,



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

pelaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUHUBYIO
IIENOYKY PACCYXJCHUN C OMOpoi Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nUecKue SBICHUS;

UCIIONIb30BaTh ~ MPU  pEIIEeHHH  y4eOHbIX  3aJad  COBPEMEHHBIC
MH(GOPMAIIMOHHBIE TEXHOJOTUU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALINH
U TIpe/ICTaBlieHUs] y4eOHON U HAy4YHO-TOMYJISIpHON MH(OpMAaIuu, MOTyYeHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIy4aeMyr0 HHPOPMAIIHIO;

OOBSCHATh TPHUHIUIBI JEHCTBUA MAalIWH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MacHOr0 MCIOIb30BaHUS B MOBCEIHEBHON
KU3HU;

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

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM >KU3HU
it o0ecrieyeHus: 6€30MacHOCTH MpU OOpalEHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPONCTBAMHU, JJIi COXPAHEHHUS 3J0POBbS U COOJIIOICHUS] HOPM 3KOJIOTHMYECKOTO
MOBE/ICHUSI B OKpYXKAloIlel cpeie;

pabotaTh B TpyNIle C BBHIIOJHEHUEM pPAa3IUYHBIX COLMAJIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIbl, PAUMOHAIBHO paclpenessTh OOS3aHHOCTH U
TUTAHUPOBATH JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYAllUAX, aleKBATHO OLIEHUBATH
BKJIAJ] Ka)KJIOTO M3 YYACTHUKOB I'PYIIbBI B PEIICHUE pacCMaTPUBAEMOM TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM (undposbie)
Ne i/ Konrpoubublie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. PUBUKA U METO/JbI HAYUYHOT'O IO3HAHUA
1.1 @du3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 bubmorexa [OK
' ARLHAYH https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
. K
21 HHeMaTiRa > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Auramitka ! https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
. 1 1
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 https://m.odsoo.rw/7E4 1bT2
Hroro no pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubmmoreka [JOK
' TEOPUHU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
. 1 1
32 OCHOBEI TEPMOHHAMHKH 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHUS BEIIECTBA. 5 bubmmoreka [JOK
' ®a30BbIE IEPEXOIBI https://m.edsoo.ru/7f41bf72




Hroro no pazneny 24
Paznen 4. DJIEKTPOJAUHAMUKA
bubmuoreka [JOK

. 1
41 UICKTpOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 3NeKTpUYecKuiil TOK. TOKU B 12 bubmmoreka [JOK

' pAa3JIUYHBIX cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

PesepBHOE Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




11 KVIACC

KosmmuecTBo yacos JIEeKTPOHHbIE
HanmenoBanue pa3aesioB  TeM undposBbie
Ne i/ P Konrpoububie | IIpakTHyeckue (mupp )
NMpOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOJAUHAMUKA
11 MarnuTHO€ 1noJie. DJIeKTpoMarHuTHast 1 1 3 bubmmoreka [JOK
' WHIYKIHS https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHu4ecKue 1 JIeKTPOMarHuTHbIE 9 | bubmmoreka [JOK
' KOJIeOaHHsI https://m.edsoo.ru/7f41¢97¢
29 MexaHu4ecKkue 1 JIeKTPOMarHuTHbIE 5 | bubmmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmuoreka [JOK
2.3 O 10 3
frka https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCHUTEJIBbHOCTH

31 OcHOBBI crielUABLHOM TEOPUHN 4 1 bubmmoreka [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
y bubmmoreka [JOK
4.1 DJIeMEHTHI KBAaHTOBOM OTNITHKHU 6 hitps://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK




https://m.edsoo.ru/7f41c97¢

4.3

AToMHOE PO

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKHU

5.1 DeMeHTBl aCTPOHOMHUHU M aCTPOUIUKU 7 bromorexa LOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pazaen 6. OGOBIIAIOILIEE IOBTOPEHHUE

6.1 O6o06m1aromee MOBTOPEHNE 4 E;ﬁ?;ﬁf;ifﬁﬁ £41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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