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MMOACHUTEJIBHASA 3AIINCKA

[Iporpamma no Qu3uke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEr0 OOIIEro
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE NOJIOKEHUN W TpeOOBaHUU K pe3ylibTaTaM
OCBOGHHUSI OCHOBHOM 00pa3zoBaTeNbHON mporpammbl, mnpezacTaBieHHbXx B OI'OC
COO, a Ttakxke c yuy€roM ¢eaepaibHOH pabouell mporpamMmbl BOCHUTAHUS U
KOHLETILIUM TpenojiaBanus yuyeOoHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHMu3alusIX Poccuiickon denepanuu, peATU3YIOLINX OCHOBHEIE
0o0pa3oBarebHbIE NPOrPAMMBI.

Copmepxanue mnporpaMmbl M0 (U3MKE HANpaBlieHO Ha (OPMUPOBAHME
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatoumuxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢u3nke Ha 0A30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm DOI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalpPEIMETHBIM pe3yJibTaTaM
oOydeHHs, a TaKK€ YUYUTHIBAET HEOOXOAMMOCTH pEAM3alUUd MEXKIIPEAMETHBIX
CBs3el (DM3HKM C €CTECTBEHHO-HAYYHBIMHU YYEOHbIMH TMpenMeramu. B Hel
OTPENEISAIOTCS OCHOBHBIE 1I€JIM M3y4yeHUs (DU3UKU HA YPOBHE CPEIHEro OOIIEero
o0pa3oBaHus, IUIAHUPYEMbIE PE3YJIbTAThl OCBOEHUS Kypca (DU3UKU: JIMYHOCTHBIE,
MeTanpeaMeTHbIE, TPEAMETHbBIE (Ha 6a30BOM YPOBHE).

[Tporpamma no pusmke BKIIOYAECT:

e IUJJAHUPYEMbIE PE3YJIbTATHl OCBOCHUS Kypca (PU3UKK Ha Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI 10 F0JIaM 00yUYEHUS;

e cozepkaHue yueOHoro npeamera « Ou3nkay no rojgaMm 00ydyeHusl.

dusuka Kak Hayka O HauOosiee OOIIMX 3aKOHAX TNPHUPOABI, BBICTyNas B
KayecTBE y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYLIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxaromiem Mupe. [IIkonpHbIN Kypc GU3UKH — CUCTEMOOOPa3y O
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHWM, HW3YYaeMBbIX XHMHEH, OHOJIOTHEH,
dbusngeckoir reorpadueir u actpoHommei. lcmonp3oBaHWE W AKTUBHOE
OpUMEHEeHHe (U3UYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTuKH, TPaHCIOpPTa, OCBOCHMUS
KOCMOCA, TOJIYYEHHSI HOBBIX MaTEpPUalOB C 3aJaHHBIMM CBOWCTBAMH U JIPYTHX.
N3ydyenne ¢u3MKHM BHOCHUT OCHOBHOW BKJIaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAYyYHOM KapTUHBI MUpa OOydaromuxcs, B (GOPMUPOBAHME YMEHMHA MPUMEHSATH
HAy4YHbIA METOJI MO3HAHUS MPHU BHINIOJIHEHUU UMHU YYEOHBIX UCCIIEIOBaHUMN.

B ocHoBy kypca ¢usumku [ YpOBHSL CpelHEro oOmiero oOpa3zoBaHuUs
MOJIOKEH pAN HIEH, KOTOpPbIE MOXHO paccMaTpuBaTh Kak MPHHIUIIBI €r0
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3eioB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuan Kypca (Qu3MKu
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce siBIsiercs
dbopMupOBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U
oJIE.

Hoes eymanumapuzayuu. EE peanmzanusi NOpearnosiaraeT HCIOJIb30BaHUE
I'YMAaHUTAPHOTO TMOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU M 3KOJOTHYECKHUMH MTPOOIEMaAMH.

Hoes  npuxnaonoti  uanpasnennocmu. Kypc (usukm  mnpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHUYECKHUX M TEXHOJIOTMYECKHX MPHUIIOKECHUM
W3YUYCHHBIX TEOPHUI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs NOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHUs, TOCBAMIEHHBIX JKOJIOTHUYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHM, a Takxke 0O0CYXKIEeHUs
npo0sIeM palMoOHAIBLHOTO MPUPOIOIIOIB30BAHUS U HKOJIOTHYECKOI 0€301MacCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3UKM Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHus SABISAIOTCSA (pu3mueckue Teopuu (PopMUPOBAHUE TPEICTABICHUNA O
CTPYKTyp€ TOCTpPOEHUs (PU3HUECKON Teopuu, poiu (pyHIaMEHTaIbHBIX 3aKOHOB U
INPUHLHIIOB B  COBPEMEHHBIX IMPEIACTABICHUSAX O NOPUPOJE, TIpPaHHIAX
NPUMEHUMOCTH TEOPHUH, Uil ONUCAaHMUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CucTeMHO-IeSITeIbHOCTHBIN MOAX0 B Kypce (PM3UKH peallu3yeTcsl MPEexae
BCETO 3a CUET OpraHU3allid IKCIECPUMEHTATHHOU ACSATEIBPHOCTH O0YyYarOIIUXCH.
Jnst  6a3zoBoro ypoBHA Kypca (HU3MKM — 3TO HCHOJB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOpPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (pu3uke OObEIWHEHBI B OOIIUN CHUCOK YUYCHHUYECKHUX
OpaKTHUECKUX padoT. BrljeneHne B yka3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JUJII KOHTPOJII U OIEHKH, OCYIIECTBISIETCS YYAaCTHUKAMHU
00pa3oBaTeNbHOrO Ipollecca MCXOAs M3 OCOOCHHOCTEH IUIAHMPOBAaHUA U
ocHamieHus: kabuHera Quiuku. Ilpu »>TOoM obecneynBaeTCs  OBJAJICHUE
00y4JalImUMUC YMEHUSMU MPOBOJAUTH KOCBEHHBIE W3MEpPEHUs, MCCIECIOBaHUS
3aBHCHUMOCTEH (PU3NYECKUX BEJIWYMH M TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonplioe BHUMaHHME YJIENAECTCS PEUIEHUIO PACYETHBIX M KAYECTBEHHBIX
3agad. [Ipy »TOM M pacy€THBIX 3a7a4 MPUOPUTETOM SIBIIAKOTCA 3aJa4M C SIBHO
3aJJaHHOW (PU3NUECKON MOJIENBIO, TO3BOJISIOIINE IPUMEHITh N3yUYEeHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HUHTETpUpPYs 3HAHUS U3
pa3HbIX pasnesnoB. [l KaYeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
oOBsiICHEHHE TMpPOTEeKaHUA (U3NUYECKUX SBJICHUN M MPOLECCOB B OKpY)KAroOIIeh
KU3HU, TpeOyrompe BbIOOpa (U3NYECKOW MOIENIHM IJI CHTYyaIlldd MPaKTHKO-
OPHEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu PI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOCCIEUYeHHIO0 ydeOHOTO Tipolecca 0a3oBBI ypOBEHb Kypca
¢$bu3KMKN Ha YPOBHE CpelHero 001ero oopa3oBaHus JOKEH U3y9aThCs B YCIOBHSIX
pEeIMETHOTO0 KaOuHeTa (M3MKU WM B YCJOBHSIX HHTETPUPOBAHHOTO KaOWHETa
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IWKJIa. B kabunHere (pu3mKu TOMKHO OBITH
HE0OXoaMMoe J1abopaTopHOe OOOpYAOBaHWE ISl BBHITIOJIHCHHS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YYEHUUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALIMOHHOE
000opyoBaHue.

JleMoHCcTpanmoHHOE  000pyaoBaHWe (QOPMHUPYETCSI B COOTBETCTBHH  C
OPUHLUAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH UM  OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (PU3MKE KIIIOUYEBBIX JEMOHCTpAIMil s
UCCIICIOBAHMUSI ~ U3yYaeMbIX SIBJICHHUW M  TPOIECCOB, OMIIMPUYECKUX U
(dyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHCHHIA.

JlabopatopHoe o00OOpyAOBaHHME [JISi YYEHWYECKUX TNPAKTHUECKUX pPaboT
dopMupyeTcss B BHJAEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcsi. TeMaTH4eCKHe KOMIUIEKTHI
1a60paTopHOTO 00OPYAOBAaHUS JOJDKHBI OBITH TOCTPOCHBI HA KOMILJICKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BHJIE ITU(PPOBBIX J1a00paTOpUid.

OCHOBHBIMU LIENISIMU U3y4eHUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

e (opMupoBaHHE HWHTEpeCa M CTPEMJICHHS OOYYaroIIMXCS K Hay4dHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEM;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIe MO3HAHUA U (popMHpOBaHUE
UCCJIEIOBATENILCKOIO OTHOIICHUS K OKPY>KAIOLIUM SIBJICHUSIM;

e (opMHpOBaHHE HAYYHOIO MHPOBO33PEHUS KaK pe3ysbTaTa H3YYCHUS
OCHOB CTPOEHHS MaTepuu B (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKU;

e (dopMmupoBaHWE YMEHHHA OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
GuznyeCKuX 3HAHUM U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMupOBaHHE MPEACTABICHUN O poiu (U3MKU AL PA3BUTHS IPYTUX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTrxeHrne ATUX 1ele 00ecreuynBaeTCsl pelieHHeM CISAYIONINX 3a1ad B

nporecce u3yueHus Kypca GU3NKH Ha ypPOBHE CPEHETO 00IIero oopa3oBaHus:



e MpHOOpETEeHHWE  CHUCTEMBl  3HaHUK 00  oOmWMX  (U3UYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpHSIX, BKJIIOYAst MEXaHUKY,
MOJICKYJIIPHYIO (PU3UKY, SJIEKTPOJUHAMHKY, KBAHTOBYIO (HU3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHU TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OoOBsSCHEHHS] (PU3NYECKUX SBICHUW B TIPUPOAE € IS TPUHITHUSL
MIPAKTUYECKUX PEIICHUM B OBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB pEIIEHUs pPa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MNOJAPa3yMEBAIOIIUX CaMOCTOSATEIbLHOE
co3nanue GU3NUECKO MOJIENH, aJIeKBAaTHOW YCIOBHSIM 3aJ1a4H;

e TMOHWMAaHHWE (UBUYECKUX OCHOB WM MPUHIIUIIOB JCUCTBUS TEXHUUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOTO IUIAHWPOBAHUS U TMPOBEIACHUS
(¢u3NYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEPHpPETalud HH(pOpMAaIHH,
OTIpe/ieNICHUs JOCTOBEPHOCTH MOJIyY€HHOTO Pe3yibTara;

e CO3JaHWE YCJIOBUU JUIA PA3BUTHsS YMEHUHN MPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOM J1€ATEIbHOCTH.

Ha usyuenune ¢usuku (06a30BbI ypOBEHb) HA YPOBHE CPEIHEro OOIIEero
obpazoBanus otBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKE MepeueHb J1abopaTOpHBIX U
MPaKTUYECKUX palbOT SBISIETCS PEKOMEHJOBAHHBIM, YUYUTENb J€JaeT BBIOOP
npoBeneHusl J1abopaTopHbIX pabOT M ONBITOB € YYETOM MHIAMBHUAYaJbHBIX
0COOEHHOCTEH 00ydJarOIMUXCH.



COJAEPKXAHUE OBYUYEHUA
10 KJTACC

Paznen 1. ®usuka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble METOAbl NO3HAHUS OKPYIKAOILETO
mupa. Ponp JkcnepuMeHTa W TEOpUM B IIPOLIECCE IIO3HAHUS IIPUPOABL.
OKCHEpUMEHT B (PU3UKE.

MonenupoBanue (u3MUECKUX SIBIEHUN U mpoueccoB. HayuHble rumoresbl.
dusnueckre 3aKOHbI U TEOPUH. ['paHUIBI MPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBHUS.

Ponbp u mecro ¢u3uku B (HOpMHUPOBAHMM COBPEMEHHOM HAyUHOM KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AHanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYHKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBHUKECHHS.
Cucrema otcuéra. Tpaekropus.

[lepemelienne, CKOpPOCTh (CpeoHSAS] CKOPOCTb, MITHOBEHHAasi CKOpPOCTH) M
YCKOPEHUE MATEPUAIBHOW TOYKH, UX IPOEKIMM HA OCHU CUCTEMbI KOOPJHMHAT.
Clio)keHue nepemMenIeHuil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsAMOJUHENHHOe nBrkeHue. ['paduku
3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHUS, NYyTH U NEPEMEIICHUS
MAaTEPUAJILHON TOUYKU OT BPEMEHH.

CBoOonHoe najieHue. Y CKopeHre cBOOOHOTO MaICHuUS.

KpuBonuHeitHoe  aBmkeHue. JIBUKEHME  MaTepuajlbHOM TOYKH 1O
OKPY>KHOCTH C IOCTOSIHHOM 110 MOJIYJIK0 CKOPOCTBIO. YTJI0Basi CKOPOCTb, JINHENHAS
ckopoctb. [lepuon n yactora obpareHus. [leHTpocTpemMuTenbHOE YCKOPEHHE.

TexHnueckrue yCTpPOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CIHIAOMETD,
JBH>)KCHUE CHAPSIOB, LIEIHbIE U PEMEHHBIE MTEPEIavn.

Jlemoncmpayuu

Mogenb cuctembl OTCUETA, WIUTIOCTPALUs KHHEMATUYECKUX XAPaKTEPUCTUK
JIBH>KCHUSL.

[IpeoOpa3zoBaHne TBMKEHUH C UCTIOJIH30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyXE U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnionenue aBuxkeHUs Teja, OPOIIEHHOIO MOJ YIJoM K TOPU3OHTY U
TOPU30HTAJIBHO.



H3mepenne yckopeHus CBOOOHOTO MaeHHUS.

HamnpagneHnue ckopocTy pu ABHKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBaHre COOTHOLIEHUS MEXIAY MYyTSAMH, IMPONIEHHBIMUA TEJIOM 3a
NIOCJIEIOBATEIbHBIE PABHBIE TIPOMEXYTKM BpPEMEHM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

M3ydenne NBUKEHUS IapUKa B BI3KOM )KUIKOCTH.

N3yuenue ABUKEHUS Tesa, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[IpyHmmn  otHocutensHOCTHM  [anmunes. Ilepeeli  3akoH  HeroToHna.
NuepruanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepnosuniuu cui. Bropoi 3akon HeroTona
JUISl MaTepUaIIbHOM TOYKHU. TpeTuit 3akoH HproTOHA [U1s1 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro TtsAroteHus. Cuna Tskectu. IlepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunbl Tpenus (mokosi, ckoyibxxeHusi, kaueHus). Cuna tpenus. Cyxoe
Tperne. Cusa TpeHHs CKOJbKEHUS U cuiia TpeHus nokosd. KoapdunueHt tpenus.
Cuna cCOnpoTUBIIEHUS IPU IBH)KEHHUH TEJIa B )KUIKOCTH HJIU Tase.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTENIIBHO OCH BpauleHud. [lmewo cuibl. YcinoBus
paBHOBECHS TBEPAOTO TENA.

TexHU4ecKHue YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: MOAIINUITHUKHY,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nuHepumm.

CpaBHEHHE MacC B3aUMOJICHCTBYIOIINX TEN.

Bropoi 3akon HproToHa.

N3mepenne cuil.

CnoxeHune CHIL

3aBUCUMOCTH CHJIbI YIIPYTOCTHU OT Jiepopmanumu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHEHHE CUJI TPEHHUSI IOKOSI, KAUEHHS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBecHS .

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomol

N3yuenue aBuxeHUs: OpycKa 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOpMaIIHH.

HccnenoBanne yclloBUM paBHOBECUS TBEPAOTO TeEJA, HMEIOLIEr0 OCh
BpAILCHUS.

Tema 3. 3axkonvl coxpanenus é mexanHuke

NmMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEpUATIbHBIX TOYEK.
NMnynbe cUllbl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPaHEHUs HMIYJIbca.
PeaktuBHOE nBUXKEHUE.

PabGora criabl. MOIIHOCTE CHJIBL.

Kunernueckass 3Heprusi MarepuaibHOW TOUkW. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOU SHEPTUU.

[TorenuuanbpHas SHEPrusl. [TorenuuanbHas SHEPrus YIIPYTO
nedopmupoBaHHoi  npyxuHbl.  [loTeHuuaneHas  SHeprusi Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[ToTeHnmuanpHpie W HENMOTCHIHWaIbHBIE  cuibl.  CBsi3b  paboTHI
HEMOTEHUHAIBHBIX CHUJI C WU3MEHEHUEM MEXAHMYECKOW SHEPIHMU CUCTEMBI TEJ.
3aKOH COXpaHEHUS MEXAaHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuYeCKre YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: BOIOMET, KOIED,
MPYKUHHBIN TUCTOJIET, IBUKECHHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexoa NOTEHIUATBLHON YHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi

N3yuenne aOCOJIOTHO HEYNPYTroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW IHEPruu
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MoJgekyasipuast pu3nka 1 TEePMOJANHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxenue. Juddysus. Xapakrep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBAa. MoJenu CTPOEHUs Ta30B, KUIAKOCTEU U
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkama Temmneparyp
Llenbcus.



Mopens  upeampHOro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPHH HACAIBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpEIHEN KHWHETHYECKOM SHEPIUM TEIUIOBOrO JBMXKEHUS uactul rasa. [llkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kianeipona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM
BeniecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BellecTBa, ¢otorpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHEHUM.

OnpiThl 110 U PY3UN KUAKOCTEN U ra30B.

Mopeinb GpOyHOBCKOIO JIBUKEHUS.

Mogens onsita IllTepHa.

OnBITHI, JTIOKa3bIBAIOIIIHNE CYIIIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJICHUCTBUA.

Mogens, HUIICTpUpyOLIas MPUPOAY JABICHHS T'a3a Ha CTEHKU COCYya.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS UACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi

Ornpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPECHHI
00bE€Ma KOMHATBI, IABJICHUS U TEMIEPATYPhl BO3/IyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvlt mepmoounHamuku

TepMmoanHaMuueckass cucrema. BHYTpeHHSE SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl €€ u3Menenus. KoandectBo Temnotel U padbota. BHyTpeHHsis
SHEPrusi  OAHOATOMHOrO  HJeallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIUS, U3JIyUeHUE. Y IeJibHasi TEIIOEMKOCTh BEILIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEepeaye.

[Tonsitue 00 ammabatHoMm mpouecce. I[lepBblii 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHre mepBOro 3akOoHa TEPMOJMHAMHMKHM K H3ompoieccam. ['padpuueckas
UHTEpIIpeTanus paboTh rasa.

BTtopoii 3akon TepmoguHamMuki. HeoOpaTMOCTh MPOIIECCOB B IPUPOJIE.

TermoBble  mamuHbl.  [IpuHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanusi sHepruM B TEIUIOBBIX MamuHax. KoadduimeHT monae3Horo
nevctBus TemnoBoil mamuHbl. [ukn KapHo u ero kosdduiMeHT Mojae3HOro
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOIWIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEpPruy Teja IMpU COBEPIICHUH pPaOOThI: BBUIET
npoOKu U3 OyTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTyHHOU TpyOKe mMyTEéM TpeHHUs (BUACOJEMOHCTPALIHS).

M3meHeHre BHyTpEHHEN SHEPTruu (TeMIlepaTypbl) Tela U TeIUIonepeiaye.

OnpiT mo anuabaTHOMY pAacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYLIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, TBUTATENS] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi

HN3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanue u koHaeHcamnus. Mcmapenue u kurenue. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa. HacellleHHbIM map. YaenpHas TEIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JABJICHUS.

TBépnoe Teno. Kpucrammnueckue u amopdHbie Tena. AHU3OTPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lmaBienue u
KpUCTayuM3aIus. Y AelibHas TerioTa miaBieHus. CyOaumarus.

YpaBHeHue TerioBoro OanaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KAIOPUMETP, TEXHOJIOTUU IOJYyUYEHUSI COBPEMEHHBIX MAaTEpPUasOB, B
TOM YHUCJIE HAHOMAaTEpPUAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TTAPOB.

Kunenuve npu noHWKEHHOM J1aBJIEHUMU.

CriocoObl U3MepeHUs BIAXKHOCTH.

Hal6ronenue HarpeBanusi v IIaBJICHUS KPUCTAUTMUYECKOTO BEIIECTBA.

JleMOHCTpanusi KpuCTalIoB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3mepeHrne OTHOCUTENBbHOM BIIAXKHOCTH BO3YXa.

Paznen 4. JnekrpoanHamuka
Tema 1. Inekmpocmamuxa
OnexTpuzauus Tell. OJEKTpUUeCKUd 3apsan. JBa BHIa AJIEKTPUUYECKUX
3apsnoB. IIpoBOAHMKM, IUANEKTPUKM U TOJYNPOBOJHUKU. 3aKOH COXPAHEHUs
IIEKTPUYECKOrO0 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. To4ueuHbIN 31€KTPUUECKUI 3apsil.
Onexrpuueckoe mnone. Hanpsk€HHOCTh dnexkTpuueckoro mnousd. [lpuHumn



CyNEpPHO3ULIMU IJIEKTPUUECKUX IO0JeH. JINHUM HanpsKEHHOCTH DJIEKTPUYECKOTO
IOJISL.

Pabora cun  osmekrpoctatmueckoro  mousis.  [lorennman.  PasHocTh
NoTeHUHAIOB. [IpOBOJHHMKM W JUANEKTPUKU B DBJIEKTPOCTATUYECKOM IIOJIE.
Jusnexkrpuyueckasi MPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTpOEMKOCTh TIOCKOIO KOHAEHCATOPa.
OHeprus 3apsHKEHHOr0 KOHJIEHCAaTopa.

TexHuyeckue yCTpoHMCTBA M TNPAKTUYECKOE MPUMEHEHHE: DSIIEKTPOCKOII,
AIIEKTPOMETP, DJIEKTPOCTaTHUUECKasi 3allUTa, 3a3eMJICHHE JJIEKTPONpHUOOpPOB,
KOHJIEHCATOp, KONMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHIMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBrE HAYIIEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE TT0JIE 3aPSIKEHHBIX TEN.

[IpOBOAHUKH B DJIEKTPOCTATUIECKOM II0JIE.

DnekTpocTaTHyecKas 3aluTa.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTtopa OT IUIOIIaAH
IIJJACTUH, PACCTOSHUSI MEXAY HUMU U JUAJIEKTPUUYECKONU MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi

N3mepeHne 31eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Hcrounnku Toka. Cuna Toka. IlocTosSHHBII TOK.

Hanpsixenue. 3akon Oma J11s ydacTKa LIETH.

DJIEKTPUYECKOE CONPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapalIeNIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PabGora osnextpuueckoro Toka. 3akoH Jxoyms—Jlenma. MOIIHOCTB
AIIEKTPUYECKOTO TOKA.

ONEeKTPOABMXKYLIAsl CUia M BHYTPEHHEE CONPOTUBIEHUWE HCTOYHHMKA TOKA.
3akoH Oma 71 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi nenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJUIOB OT TeMIEPATypbl. CBEPXITPOBOIUMOCTb.

OneKTpuYecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOoBOIHUKMY. CobOcTBeHHas " IpUMECHast IPOBOJIMMOCTh
NOJIyIpOBOJHUKOB. CBoicTBa p—n-niepexo/ia. [1oimynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEKTPOINTUYECKAS TUCCOLMALUs. DIEKTPOIIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECaMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMerp,
BOJITMETP, PpEOCTaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0/,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, OITYIPOBOTHUKOBBIN U0/, TaJIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOLIAU TOTIEPEYHOr0 CEUYCHUs U MaTepuaa.

CMelIaHHOE COeIMHEHNE ITPOBOIHUKOB.

[Ipssmoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

OOHOCTOPOHHSISI NPOBOAUMOCTD TNOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

M3yuyeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

M3mepeHne 3JIeKTPOABUKYIIEW CUJIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTHUBJICHUS.

Habmroenue 3nekTposiamsa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenue kypca gusuku 0a3oBoro yposHsa B 10 kjacce OCyIIECTBISIETCS C
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCaMM MaTEMaTHKH,
OMOJIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meoicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4HOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (pakT, rumoresa, (uU3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SIKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHEe CHCTEMbl ypaBHEHUH, JUHEHHass QyHKIus,
napaboiia, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (PYHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI M UX IIPOEKIMHU Ha OCU KOOPJMHAT, CII0KEHNE BEKTOPOB.

Buonocus: mexanndyeckoe ABIKEHUE B KUBOW mpupoje, auddys3usi, ocMoc,
TEIUI0O0OOMEH KMBBIX OPraHU3MOB (BUJIBI TEILIONEpPEAAayuH, TEIUIOBOE PaBHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, XUIAKOCTEH H



ra3oB, JJIEKTPHYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs JAMCCOLIAALIMS,
rajbBaHUKA.

I'eoepaghus: BAaXXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHHEM MEXAaHU3MOB,
YYET TpEHUS B TEXHUKE, NOAIIUITHUKH, HCMHOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET W JApPYIrHE), JIBUTaTeilb BHYTPEHHEIO
Cropanusi, naposas TypOuHa, OBITOBOI XOJOAWUIBHUK, KOHAULIMOHEP, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAlOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE 3JIEKTPONpUOOpPOB,
KCEPOKC, CTPYMHBIH IPUHTED, AIEKTPOHArpEBATEIIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TATbBAHUKA.

11 KJIACC

Paznen 4. JinekrpoanHamuka

Tema 3. Macnummnoe nose. I1eKmpoOMaZHUMHAA UHOYKYUA

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBUE  IMOCTOSSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bekrop MarnuTtHOM wuHAyKIMM. [IpuHmmMn cynepnosuuun
MAarHUTHBIX MOJIEW. JIMHMM MarHUTHOM WHAYyKIMU. KapTuHa JMHUN MarHUTHOU
WHIYKIWH TOJISI HIOCTOSSHHBIX MArHUTOB.

MaruutHoe 1O0J€ NPOBOJHHKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSMOr0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoelictBue NpoOBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HallpaBJieHUE. [[BUKEHHUE 3apsSKEHHON YACTULIBI
B OJIHOPOJHOM MarHutHoM mnose. PabGora cuibl Jlopenua.

SIBeHne AneKTpOMarHuTHOM HMHAYKOuU. [IOTOK BekTOpa MarHMTHOM
UHIYKIUU. ODJEKTPOJBHXKYILAs CUJda HWHIAYKIUU. 3aKOH SJIEKTPOMArHUTHOU
uHaykuuu @apanes.

BuxpeBoe »snexktpuueckoe 1mose. OJEKTPOIBHXKYILAs CUJla HHAYKUUU B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOJHOM MarHuTHOM MOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh.  SIBJIEHME CAMOMHIYKLIMHU. OJIEKTPOJIBHXKYILAS — CHUJA
CaMOWHIYKIIUH.

DHEPrust MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE TNPUMEHEHHE: IOCTOSIHHBIE
MAarHuThl, BJEKTPOMArHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHUL, UHIYKIIMOHHAS IEYb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O My4YKa MAarHUTHBIM TTOJIEM.

JIvHUY MHIYKUUKW MAarHUTHOTO TTOJIS.

BzaumMojeiicTBre ABYX TPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JevictBue cumel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBieHue AIIeKTPOMAarHuTHOM UHIYKIIHAH.

[TpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHUH OT CKOPOCTH WM3MEHEHUS
MarHMTHOTO MOTOKA.

SIBiIeHME CAaMOMHTYKIIH.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabonuvl

N3ydyeHne MarHuTHOTO MOJIs KATYLIKH C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MAarHUTAa HA PaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHAYKIHH.

Pa3nen 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmHvle KOJ1€0aHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHMS.
["apmonunyeckue konedanus. [lepuoa, yactora, amrmumryga u ($aza xoseOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4YECKUHA MASTHUK. YPaBHEHHE TAPMOHHYECKUX
kosebanuii. [IpeBpareHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXKIy MEXaHWYeCKUMU U
AJIEKTPOMArHUTHBIMU KoJsieOaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
HHEPIUU B UJI€ATBHOM KOJI€OATEIHbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronumx KoJeOaHUAX. BBIHYK/IEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHykeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMS.

[lepemenHbiii  TOK. CUHYCOMJANbHBIM MEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JACHUCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA WU
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTpPeOICHUE NEKTPUUECKOM
SHEPIruM. DKOJIOTUYECKHE PUCKHU MPHU MPOU3BOJACTBE AEeKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPIUHU B IOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHUE: DIICKTPUUYECKHI
3BOHOK, T€EHEPATOP IMEPEMEHHOTO TOKA, IMHUM JIEKTPOIIepeiay.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KOJEOATEIBHONW CHUCTEMBI (MPYKUHHBIA WA
MaTEeMaTUYECKU MASITHUK).



Habmonenue 3atyxaronmx kojaeOaHui.

HccnenoBanue cBOWCTB BHIHYXICHHBIX KOJI€OaHUH.

Ha6mronenue pe3onanca.

CBOOOHBIE IIEKTPOMATrHUTHBIE KOJIEOAHUSI.

OcntuiorpaMMsl (3aBUCUMOCTH CHUJIbI TOKA U HAINPSKEHUS] OT BPEMEHU) IS
3IIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu 1oCIenoOBaTENbHOM COCAMHEHMM PE3UCTOPA, KaTyIIKH
VMHIYKTUBHOCTH M KOHJACHCATOPA.

Mopeinb TuHUYM IIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

HccnenoBanue 3aBUCMMOCTH MEpUOJIa MajbIX KOieOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MAacChl Ipy3a.

HccnenoBanue INEPEMEHHOrO0 TOKAa B LENM M3 MOCIEAO0BATEIBHO
COCIMHEHHBIX KOH/ICHCATOPA, KaTyIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKMpOMAZHUNHbBLE 60JIHbL

Mexanuyeckue BOJIHBI, ycioBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacrpocTpaHeHuss M JUIMHA BOJIHBL. [lomepeuHble W TIPOXOIBHBIE  BOJIHBI.
NnTepdepenius u qudpakiuus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEKTPOMArHUTHBIE BOJHBL. Y CJIIOBUSA M3JIYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuenTanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIIEHHE, MOJsIpU3anus, Audpakuus,
uHTepdepenius. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [I[pUMEHEHME AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHLIMIBI paguoCBs3U U TeneBuaAcHusA. Pagnonokanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: MY3bIKAJIBHbBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBas IMAarHOCTMKA B TEXHUKE M MEIAULMHE, panap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MONEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneOmromeecs T€10 Kak HCTOUYHUK 3BYKa.

Habmonenue otpakeHus U IpeoMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepennmn u qudpakiiuy MEXaHHIECKUX BOJTH.

3BYKOBOI PE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH H
4acTOTOM KoJeOaHU.



HccnenoBanne  CBOMCTB — JJEKTPOMATrHUTHBIX — BOJIH: OTpa)keHue,
pesoMIICHUE, MOJSIpU3aLns, AUPPaKIKs, UHTEpPEepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacHpOCTpaHEHUE CBETA B
OMHOPOHOU cpene. JIyu cBera. TOUECUHBIN HCTOYHUK CBETA.

OTtpaxeHnue cBera. 3aKOHbI oTpaxkeHus cBeTa. llocTpoeHue nzoOpakeHuit B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOIO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcus ceeta. CiioxxHbIil cocTaB O6enoro ceeta. LBer.

Cobuparonie u pacceuBaromue JuH3bl. ToHkas smH3a. DokycHoe
paccTosiHue W ONTUYecKas cuia TOHKOW JMH3bL. [locTpoenue u3zoOpaxeHuidl B
coOMpaloIMX U pacceuBaOIIMX JinH3aX. DopMyia TOHKON JIMH3BL. Y BEIUYEHHUE,
JaBAEMOE JIMH30M1.

[Ipenebl MPUMEHUMOCTH T€EOMETPUUECKON ONITUKH.

BonnoBass ontmka. WHTepdepenmus cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBuss HaOMOIEHUST MAaKCUMyMOB M MHUHMMYMOB B HHTephEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakmuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAKCUMyMOB IIpM MaJ€HUM MOHOXPOMAaTHYECKOr0 CBETa Ha
TU(GPAKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOWCTBa M IMPAKTUYECKOE MPUMEHEHUE: OYKH, JIyIna,
doroanmnapar, NPOEKIMOHHBINA amnmapaT, MHKPOCKOI, TEJIECKOM, BOJOKOHHAs
OITHKA, TUPPAKIUOHHAS PEIIETKA, TOISIPOU.

Jlemoncmpayuu

[IpssMONIMHENHOE pACHpPOCTPAHEHUE, OTPAKEHUE M TNPEIOMIICHHE CBETA.
OnTrueckue mpruOOpPHI.

[TonHOE BHyTpeHHEE OTpakeHre. Mojellb CBETOBOA.

HccnenoBanue cBOMCTB N300pakeHUI B JTHMH3AX.

Mopaenu MUKpOCKOTa, TEIECKOIIA.

HaGmronenue natepdepeHnm cBera.

Hab6mronenue nudpaxium ceera.

Hab6mronenue nucnepcun cBera.

[TonydeHnue cnekTpa ¢ MOMOLIBIO IPU3MBL.

[TonydeHnue ciekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nossipusaliuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi



W3mepeHne nokasaress npesioMIICHNs CTEKIIA.
HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.
Hab6mronenue nucnepcun cBera.

Pa3znen 6. OcHOBBI crieIHAJIBHON TEOPHMH OTHOCUTEIbHOCTH
['panuubl  OPUMEHUMOCTM  KJIIACCMYECKOM  MexaHuku.  [loctynatel
CIIELIMAIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJIYJISI CKOPOCTH
CBETa B BaKyyM€, IPUHIIUIT OTHOCUTEIBHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKPAILICHHE
JTUHBI.
OHEeprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBsi3bp Macchl C BHCpFHCﬁ U UMITYJIbCOM pCH}ITPIBPICTCKOﬁ JaCTUIIbI. 9HCpFI/IH
ITIOKO:I.

Paznea 7. KBanToBasi pusuka

Tema 1. dnemenmul KEAHMOBOU ONMUKU

®dotonbl. Dopmyina [1nanka cBa3u SHeprun PoTOHA C €r0 YaCTOTON. DHEPTHUSI
U UMITYJIbC (POTOHA.

OTtkpeiTre u uccnenoBanue Gororpdexra. OnbiTet A. I'. CroneroBa. 3akOHbI
dboroaddexra. YpaBuenue ODuiHITeiHa 111 doTodddexra. «KpacHas rpanuiiay
dbotoaddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

Texaudeckue yCTpONCTBA M MPAKTHYECKOE MPUMEHEHHE: (OTOIIECMEHT,
dboToaTYMK, COoJIHEYHAas: OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®o1orh(DHEeKT Ha YyCTaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHETo (poTodddekTa.

Ceeroguo.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccesHUIO 0 -4acTHIL.
[Inanerapuas mopens aroma. [loctynatel bopa. M3myuenne u mnoryiomeHue
(GOTOHOB MpU MEpexoje aToMa C OAHOTO YpPOBHSA JHEPruu Ha JApyrou. Bujabl
criekTpoB. CHEKTp YPOBHEN SHEPIUU aTOMA BOJIOPOJA.

BonnoBbie cBoiicTBa yactul. Bonnsl ne bpoitnsa. KopnyckynsipHO-BOJIHOBOM
JTyanu3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3JTyUYCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHUE: CIIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.



Llemoncmpayuu
Mopuenb onbita Pesepdopra.
OrnpeneneHue JUIMHBI BOJIHBI Ja3epa.
HabGnrogenue iMHeWyaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi
Hab6mronenue nmuaeidaToro cnekrpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JI0Ka3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paguoaktuBHOocTH.  OmbiTel  Pesepdopma mo  ompeneneHuro  cocraBa
paanoakTuBHOTO wW3iydeHus. CBoiictBa anbda-, Oera-, TramMMa-U3ITydCHHUS.
Brnusinve paguoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTkpbITHE TIPOTOHA M HeWTpoHa. HykiioHHas monenb sjpa ['eiizenOepra—
NBanenko. 3apsn saapa. MaccoBoe uncio sapa. M30Tonsl.
Anbda-pacnian. OJEKTPOHHBIA H TO3UTPOHHBIA Oera-pacmaa. [amma-
U3Ny4eHHe. 3aKOH PaJIMOAKTUBHOI'O pacraja.
DHeprus CBSA3M HYKJIOHOB B siape. SAnepHbie cuibl. Jlepext maccer sapa.
Snepnpie peakuuu. [leneHne u CUHTES SAED.
Anepusiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
SIZICPHOM SHEPrEeTUKU. DKOJOTMUYECKUE ACTIEKTHI SIIEPHON YIHEPTETUKHU.
OnemeHTapHble YaCcTULbL. OTKPBITUE TO3UTPOHA.
Mertoabl HAOIOACHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.
®dyHaMeHTallbHbIE B3auMOJieicTBUS. EMUHCTBO (pnu3nuecKkoil KapTUHBI MUpA.
TexHuyeckue ycTpoucTBa M NMPAKTHUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Bunbcona, simepHblil peakTop, aToMHasi 6omoa.
Llemoncmpayuu
Cu€TUMK MOHU3HUPYIOIINUX YACTHL.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomaol
HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM oTorpadusim).

Paznen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Dtanbl pa3BUTHs acTpoHOMUU. [IpuKiagHOEe 1 MUPOBO33PEHUECKOE 3HAUYECHUE
aACTPOHOMMUH.

Bunx 3Bé3mnoro nHeba. Co3Be3amsi, sSpKHe 3BE3bI, TUIAHETHI, WX BHUINMOC
JIBUKEHUE.

ConneuHas cucrema.

Connue. ConHeuHast akTuBHOCTb. Mcrtounuk sHeprum CosiHIA W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpalbHBIM Kiacc —
CBETUMOCTBY». 3BE3/Ibl TJIABHOW IOCJIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» ISl 3BE37 TJIABHOW IOCJEA0BATENLHOCTH. BHyTpeHHee cTpoeHue



3BE311. COBpEMEHHBIE TMPEJCTABICHHUS O MPOUCXOXKACHUU U 3BOItonMM CoJiHIA U
3BE3/. DTallbl )KU3HU 3BE3].

Mnineunstii IlyTe — Hama I'anaktuka. [lonoxxenue u nBmxenue CoJyiHLIA B
[Nanaktrke. Tumnsl ramaktuk. PaguoranakTuku U KBa3apbl. YEpHBIE ABIPHI B AApaX
TaJIaKTHK.

Bcenennas. Pacmmmpenune Beenennoii. 3akon Xab66ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenmkToBOE N3MydeHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaGmronenuss HeBOOPYEHHBIM TJIA30M C WCIIOIH30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONPEACIICHUS MOJI0KEeHNUS HEOCCHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3usA CEBEPHOro MOJyIIapys U IPKUE 3BE3bI.

HaGmronenus B Teneckon JlyHsl, mranet, Miieunoro Ilytu.

O0o01marnee NOBTOpeHUe

Ponr ¢usmkn w acTpoHOMHUHM B HIKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAIBHON M ATUYECKOH cepax NesaTeTbHOCTH YeJIOBEKa, POJIb U MECTO (U3UKHU
¥ aCTPOHOMUH B COBPEMEHHOUN HAay4YHOW KapTHHE MUPA, pojb (GU3NYECKON Teopuu
B (GOpPMHUpPOBAHUM TPEACTABICHUM O (PU3NYECKOM KapTUHE MHpaA, MECTO
(bu3NYeCcKO KapTUHBI MUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

Me:xnpeaMeTHbIe CBI3H

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
YYETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
NO3HAHUS: SIBJICHWE, HAay4YHbIA (akT, runoresa, Quanyeckas BeIUYMHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
GbyHKIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIHWH HA OCH KOOPAWHAT, CIIOKECHHUE BEKTOPOB,
IPOU3BOHBIC DBJIEMEHTAPHBIX (QYHKIUH, MPU3HAKU MOAOOUS TPEyTrOJbHUKOB,
onpeereHue MIONIaaAN MITOCKUX GUryp U 00bEMa Tell.

buonoeus: »nextpuueckue SBICHUS B JKUBOW Mpupoje, KoieOaTenbHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBJICHUSA B )KMBOW MPHUPOJIE, NEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKOW pEIIETKH, CHEKTpaIbHbIN
aHaus.



l'eocpagpua: MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KM MArHUTHBIX PYII,
doTochEMKa 3eMHO MOBEPXHOCTH, IPEJICKA3aHUE 3EMIICTPSICEHU.

Texnonocus: JIMHAKA DJICKTPOIEpeNad, TIEHEpPaTop IEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKLUMOHHAS II€Yb, pajap, pPalUONPUEMHHUK, TEJIEBU30D,
aHTeHHa, TenepoH, CBY-meub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
coJiHeuHas OaTapesi.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue ydeOHOTO Tpenmera «®Du3nka» Ha YPOBHE CpPEIHETO OOIIEeTo
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECHIEYUTH JOCTHXKEHHUE CIIETYIOIIUX
JMYHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX 00pPa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJbBTATBI

JIM4HOCTHBIE pe3ysIbTaThl OCBOCHUS y4eOHOro npeamera «Pu3nka» A0KHbBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaloIIMXCA PYKOBOJCTBOBATHCA
c(hOpMUpPOBAHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIWM, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIBHOCTH B IMPOLECCE pEANM3alii OCHOBHBIX HAIPaBJICHUN
BOCIIUTATENBHON ESTENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxIaHCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON IMO3HUINH 00yJAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OPUHATUE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX TIYMAHHCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
0011ecTBa, y4acTBOBAaTh B CAMOYITPaBICHUN B 00pa30BaTEILHON OPraHU3aIlnN;

YMEHHE B3aUMOJICICTBOBATH C COLIMATIbHBIMU MHCTUTYTaMHU B COOTBETCTBHHU C
X QYHKIUAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOM JAEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHMS:

c(hOopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTPpUOTU3MA;

LIEHHOCTHOE OTHOWIEHHWE K TOCYJAPCTBEHHBIM CHMBOJIAM, JOCTHUKEHUAM
POCCHIICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W IMPUHUMATh OCO3HAHHBIE PEUICHUS,
OPHEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH, B TOM YHCIIE B
JEATEIbHOCTU YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIAJIa B TOCTPOSCHUE YCTOWYUBOTO Oy IyIIIETO;

4) 3¢TeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIKOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyiero puanyeckoil Hayke;



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaMm MpodheccroHaNIbHON esATENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyayuiei npodeccun U peasn3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIaHbL;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
($U3MKYN Ha IPOTSKEHUH BCEU KU3HU;

6) 3K0JIOrH4eCKOro BOCIIUTAHMSA:

c(OpPMUPOBAHHOCTh HKOJIOTMUECKON KyJIbTYpbl, OCO3HaHHE TIJ100aJIbHOIO
XapakTepa dKOJIOTMYECKHUX IpooiieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE JICHCTBUNA B OKPYXKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LEJIEH YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HAaNpaBICHHOCTU Ha
OCHOBE UMEIOUIMXCS 3HaHUH 10 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GU3NUECKON HAYKU;

OCO3HAaHME LIEHHOCTH HAay4YHOM JEATENbHOCTH, TOTOBHOCTH B IpPOLECCE
U3ydeHUsd  (QU3MKUM  OCYLIECTBIISITH ~ IPOEKTHYHD M HCCIEIOBATENIbCKYIO
NEeATEIbHOCTh MHIUBUAYAJIBHO U B IPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUSA
ba3oBble Jornueckue aeiicTByA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyaJIM3UpOBaTh  MPoOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh UENU JCATEIbHOCTH, 3a]1aBaTh IapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI,;
BBISIBJIATH  3aKOHOMEPHOCTH W IMPOTUBOPEYUS B  pPacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAaH PEIICHUS TPOOJEeMbl ¢ Y4ETOM aHalv3a HUMEIOIIUXCS
MAaTEPUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUMN JESITEILHOCTH;
KOOPJAMHUPOBATh M  BBHIMIOJHATH pabOTy B  YCIOBHSIX  PEalbHOTO,
BUPTYAJIBHOTO 1 KOMOMHUPOBAHHOTO B3aUMO,ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTebCKHe 1eHCTBUSA:
BJIaJICTh HAYYHON TEPMHUHOJIOTHMEH, KJIIOUEBBIMU IOHATHUSMU U METOIAMHU
(bu3nYeCcKO HAYKH;



BJIa/IE€Th HABBIKAMHU Y4eOHO-MCCIIEI0BATENbCKON U MPOEKTHOM JESATEIbHOCTH
B 005aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY HOUCKY
METOJIOB peUIeHHs 3ahau (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IHMYHbIX
METO/0B IIO3HAHUS;

BIAJETh BUAAMU JESATEIBHOCTH IO TOJyYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIPETalluY, MPeoOpPa30BaHUIO U MPUMEHEHHIO B Pa3IMYHBIX Y4YeOHBIX
CUTYalUsX, B TOM YMCIIE [IPH CO3JJaHUM Y4EOHBIX IPOEKTOB B 001aCTU (DU3HKY;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeUIeHHs, HAaXOAWTb apryMEHThI AJs JJ0Ka3aTeIbCTBA
CBOMX YTBEPXKJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBATh TMOJYYCHHBIE B XOJE€ PpELICHUS 3aJaud pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBHSIX;

CTaBUTh U (opMyJIMpoBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHON
JeSITEIbHOCTH, B TOM YHUCJIE IPU N3YYCHUH (DU3HUKY;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

yMETb MEPEHOCUTh 3HAaHHUA MO (PU3UKE B MPAKTUYECKYI0 O0OJIacTh
KHU3HEIEATEIIbHOCTH;

yYMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTb OPUTHHAIbHBIC IOAXO/bI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, I0MYCKAIOIINE aIbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undpopmanmeii:

BJIaJIeTh HABBIKAMH TOJy4YeHUs HHPOpMauu (U3MUECKOTo COACpNKaHUSA U3
UCTOYHUKOB PpAa3HbIX THIIOB, CAMOCTOSITEJIbHO OCYILECTBJIATh IOUCK, aHaJu3,
CUCTEMATHU3alMI0 W HHTEPIpeTanuio HHOOPMALUU Pa3IUYHBIX BUAOB U (opM
IpE/ICTaBICHHUS,

OLIEHUBATh JOCTOBEPHOCTh HH(OpMAIIN;

UCTOJIb30BaTh  CPEACTBA  HMH(MOPMALMOHHBIX U  KOMMYHHKALMOHHBIX
TEXHOJOTH B PEUICHHMH KOTHUTHMBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3amady  C coOMofeHHMEM TpeOOBaHWN HPrOHOMHKH, TEXHHKH O€30TacHOCTH,
TUTUEHBI, pecypcocOepeKeHHsl, TMPAaBOBbIX U  JITHUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJAEP)KAaHUS B PA3JIMYHBIX (opmarax ¢
y4€TOM Ha3zHayeHHs] HHPOPMAIIMHU U LIEJICBOU ayJUTOPHH, BBIOUPAst ONTUMAIbHYIO
(dbopMy npeAcTaBIECHUS U BU3yaln3allnu.

KoMMyHUKATHBHBbIE YHUBepcaJIbHbIe yueOHblIe 1eiicTBUS:
OCYIIECTBIIATh  OOIIEHWE Ha YypokKax (U3MKKM ©U BO BHE-YPOUHOM
JESITEIbHOCTH;



pacrno3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMd M CMsr4aTh
KOH(JIUKTBI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

IOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIAMBHYaTbHON
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C Y4YETOM O0OIIUX
MHTEPECOB U BOBMOXKHOCTEN KaXKJI0T0 WieHa KOJUIEKTUBA;

OpUHUMATh LEJIM COBMECTHOH  JIEATENbHOCTH, OpIraHU30BBIBATH U
KOOPJAMHUPOBATh JEHCTBUA MO €€ JIOCTMIKEHUIO: COCTaBJATh IUIAH JACWCTBUA,
pacrupenenartb poyiid ¢ Y4ETOM MHEHHH Yy4YacTHHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOH paboThI;

OLICHMBATh KAauyeCTBO CBOErO BKJAJa M KaXIOIO YYacTHHKAa KOMAaHIbl B
o0IIMi pe3ynbTaT 1Mo pa3paboTaHHBIM KPUTEPHSIM;

npejjaraTb HOBBIE IPOEKTHI, OLEHUBATh HWJEH C TMO3WIMU HOBHU3HBI,
OpPUTHHAJILHOCTHU, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISAITh [MO3UTUBHOE CTPATErMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYalMsIX, IPOSBISATH TBOPUYECTBO U BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIE yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATENIbHYIO ACSATENBHOCTh B 00JIACTH
GU3MKK W aCTPOHOMHUH, BBISABIATH MPOOJIEMBbI, CTaBUTh U (POPMYJIUPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJATh IUIAH PEUIEHUS PAacUYETHBIX M KaueCTBEHHBIX
3a/1a4, MJ1aH BINOJHEHUS MPAKTHYECKOW pabOThl ¢ YUETOM UMEIOUIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U NMPEANOUTEHUN;

JaBaTh OLIEHKY HOBBIM CHUTYaIIUSIM;

pacimupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieNaTh OCO3HAHHBIA BBIOOp, AapryMEHTHUpPOBaTh €ro, Oparb Ha ceOd
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocOOCTBOBATh (POPMHUPOBAHUIO M TPOSBICHUIO HPYAUIMU B 0OJIaCTH
(U3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOUMOHAJIbHbIN HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJa/JeTh HABBIKAMU  [O3HABAaTEIbHOM  peQieKCMM Kak  OCO3HAHMSA
COBEpIIAEMbIX JCHCTBHII W MBICIUTEIBHBIX MPOILIECCOB, HX PE3YJIbTATOB U
OCHOBaHUM;



UCTIOJIB30BaTh MPUEMBI peQIICeKCUN JJIsi OLICHKH CUTYaIluH, BHIOOpPAa BEPHOTO
peIeHuS;

yMETh OIICHWBAaTh PUCKA W CBOCBPEMEHHO NPUHUMATH PEIICHHS 10 WX
CHIDKEHUIO;

OpPUHUMATh MOTUBBI M apryMEHTHl JPYIHMX IIpH aHaJlu3e pe3yJbTaToB
JeSITeTbHOCTH,

IPUHUMATH Ce0sl, TOHUMAs CBOM HEJJOCTATKU U JOCTOWHCTBA,

OpPUHUMATh MOTUBBI M apryMEHTBl JPYTHMX IIpH aHaJlu3e pe3yJbTaToB
NesITeTbHOCTH;

NpU3HABaTh CBOE MPABO U MPaBO IPYTUX HA OLIHOKH.

B mporecce mocTKEHUST JIMYHOCTHBIX PE3yJbTATOB OCBOCHHS IMPOTPAMMBI
no ¢Qusuke anIs YpPOBHS CpeAHero ooOmero oOpa3oBaHHs y OO0y4aroUUXcs
COBEPILIEHCTBYETCS HIMOIMOHAIBHBIN MHTEJUIEKT, Ipearnoiarammni
c(OpPMHUPOBAHHOCTD:

CaMOCO3HAHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MIOHMMATh CBOE SMOIIMOHAILHOE
COCTOSIHWE, BUJICTh HAIPABJICHUS Pa3BUTH COOCTBEHHOIN SMOILIMOHAIBHON chepsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIUPOBAHUS, BKJIIOYAIOUIETO CAaMOKOHTPOJb, YMEHHE NPUHUMAThH
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHHUE, CIIOCOOHOCTh aJalnTHpPOBAaThCA K
IMOIMOHATBHBIM U3MEHEHHSIM U TIPOSIBIATH TUOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHUBAIIMH, BKIIOYAIOIIEH CTPEMIICHHE K TIOCTHIKCHUIO e U
ycIrexy, ONTHMHU3M, WHHUIIMAaTUBHOCTh, YMEHHUE JEeWCTBOBATb HMCXOIS W3 CBOUX
BO3MOKHOCTEH;

IMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh TTOHUMATh 3MOIIMOHAIBHOE COCTOSIHHE
IpyTUX, YYATBIBATH €ro TMpPH OCYHICCTBICHHHM OOIICHHS, CIHOCOOHOCTH K
COYYBCTBUIO U CONIEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHUS
C IpYTHMH JIIOJIbMU, 3a00TUTKCS, IPOSBIISTh HHTEPEC U pa3peiath KOHPIUKTHL.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y O0YUAIOLTNXCA YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (pU3uKu B (HOopMHpPOBAHUU
COBPEMEHHOW HAy4YHOM KapTHHBI MHMpA, B Pa3BUTHM COBPEMEHHOW TEXHHMKU H
TEXHOJIOTUH, B IPAKTUYECKOUN AECATEIIBHOCTH JIFOIEH;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
MaTepuaabHas TOuKa, HHepIUalIbHAsl CUCTEMa OTCUETa, aOCONIOTHO TBEPAOE TEIIO,
UJCAIBHBIN Ta3, MOJEIU CTPOCHUS ra30B, KUIAKOCTEH M TBEPABIX TEN, TOYCYHBIN
AIIEKTPUYECKUI 3apsi]l IPU pelIeHNN PU3NUECKUX 3a/1a4;



pacno3HaBaTh (PU3NUYECKHE SIBICHUS (TIPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSAMOJMHEUHOE
JBI)KCHUE, CBOOOJHOE IMaJICHUE TeJ, JBM)KCHHUE IO OKPYKHOCTH, HWHEPIIHUS,
B3auMoJielicTBUE Tell, Tuddy3usi, OPOYHOBCKOE JIBHKEHHE, CTPOSCHUE KUIKOCTEH
¥ TBEPBIX TEJ, U3MEHEHHE 00bEMA TeJI MPU HArpeBaHUU (OXJIAKICHHUH ), TEIIJIOBOE
pPaBHOBECHE, MCHAPEHUE, KOHJCHCALUs, IJIABIICHUE, KPUCTAJUIM3ALMS, KUIICHUE,
BJIAKHOCTbH BO3/1yXa, MOBBIIICHHUE JABJIICHUA T'a3a MIPU €TI0 HAarpEBAHUU B 3aKPBHITOM
cocylie, CBSI3b MEXKAy IlapaMeTpaMHU COCTOSIHMSI Ta3a B  M30IPOLIECCax,
AIIEKTPU3ALUA TEJI, B3AUMOJCUCTBUE 3aPJIOB;

OTMCHIBATh MEXAHWUYECKOE JIBIDKCHHE, HCIONL3Ys (PU3NYECKUE BEITMYWHBI:
KOOpJIMHATa, IIyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHME, Macca Teja, Cuia,
MMIIYJIC Te€JIa, KNHETUYECKas YHEPrusi, MOTCHUUAIbHAA YHEPIUsl, MEXaHUYECKas
paboTta, MexaHWYecKas MOIIHOCTh; IIPU OINUCAHUM TMPABUIBLHO TPAKTOBAThH
(bU3UYECKUIT CMBICTT HCIOJIb3YEMbIX BEIMYMH, WX OO0O3HAUCHUS U CIUHMUIIBI,
HAXOJUTh (OPMYJIbI, CBSA3BIBAIONINE JaHHYIO (DU3UYECKYIO0 BEIMYHMHY C JIPYTUMHU
BEJIMYNHAMM;

OIMCHIBATh M3YYCHHBIE TEIUIOBBIE CBOWCTBA TEI W TEIUIOBBIE SBJICHHUS,
UCIIONB3Ysl (U3MUecKue BEIMYMHBI: JaBJIGHHE Tasza, TeMmIleparypa, CpeaHss
KMHETHYECKAsl SHEPrUsl XaOTUUYECKOIrO JBUKECHUS MOJIEKYJI, CPEIHEKBAApPATUYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTH, BHYTPEHHSS HSHEprus, paboTa rasa,
KO3(PhUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JIBUTATENS; IPU OMHCAHUU
NPaBWIBHO TpakKTOBaTh (DU3WYECKUH CMBICT HCIHOJIB3YEMbIX BEIWYHH, HX
0003HAaYEHUS W CAWHUIBI, HAXOJIUTh (OPMYJIbI, CBA3BIBAIOIIME JaHHYIO
(U3UYECKYIO BEJTMYHUHY C APYTHMH BEIHUYNHAM;

OIMCHIBATh U3YUYCHHBIE AIEKTPUUECKUE CBOMCTBA BEUIECTBA U JJICKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (HU3NUECKUE BEIUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE T0JIE, HAMPSIKEHHOCTD MOJIs, MOTEHIHAN, PA3HOCTh MOTECHIMAJIOB;
Py ONMHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3UUYECKHA CMBICI HCIIOIb3YyEMBIX
BEJIMYMH, WX OOO3HAYCHMS] W CIWHHIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINC
JTAHHYI0 (PU3UYECKYIO BEJIUYHHY C APYTUMH BEIMYUHAMY,

aHaJU3UPOBaTh (PU3UYECKHUE MPOLIECChl U SBJICHUS, WUCIOB3YS (PU3UUYECKUE
3aKOHBI Y NIPUHUMIIBL: 3aKOH BceMHUpHOTo TsaroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAaHECHUS MEXAHWYECKOM JHEPruu, 3aKOH COXPAaHCHHUS MMITYJIbCA,
MPUHIUIT CYNEPIO3UIUNA CHWJI, MPHUHLHUII PABHOINPABUS WHEPLHUAIBHBIX CHUCTEM
OTCYE€TA, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPHUIO0 CTPOCHHS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBA3b CPEJAHENH KUHETUYECKON HSHEPIUU TEIJIOBOIO JBUKEHUS MOJIEKYJ C
aOCOJIFOTHON TeMmIepaTypoi, MEPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAaHEHUS
ANEKTPUYECKOTO 3apsana, 3akoH Kynona, mpu 3TOM pasnuyarh CIOBECHYIO



(GOpMyYITHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W yCJIOBUS (TPAHMIIBI,
o0yacT) IPUMEHUMOCTH;

OOBSCHITHP OCHOBHBIC TPHUHIUIBI JIEUCTBHUSI MAIlWH, MNPUOOPOB U
TEXHUUYECKUX YCTPOKMCTB; pa3inyaTh YCJIOBUS UX OE30MMACHOTO HCIIOJIb30BAHUS B
MIOBCETHEBHOH JKU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHUIO (PU3NYECKUX SIBICHUN U
MPOIIECCOB C WCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HW3MEPEHUU, MPH 3TOM
dbopmynupoBaTh mpobiieMy/3agadyy M THIOTE3y Y4YEOHOro JKCIEPUMEHTa,
coOuparh YCTaHOBKY W3 TPEUIOKEHHOTO O0OpYIOBaHHS, MPOBOAUTH OMBIT U
(dbopMyIIpPOBATh BHIBOJIBI;

OCYIIECTBIISATh NPSIMbIE Y KOCBEHHBIE M3MEPEHUST (M3UUECKUX BEIIUYWH, MPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO0 M3MEPEHUS W WCIOJIb30BAaTh W3BECTHBIC
METO/JIbI OIICHKH TIOTPEITHOCTEH N3MEPECHHIA,

UCCIICIOBaTh  3aBUCUMOCTH  MEXIYy  (QU3NYCCKUMHU  BEIMYUHAMH  C
WCITOJIb30BAaHUEM TPSIMBIX HM3MEPEHUH, MPU ITOM KOHCTPYHUPOBATH YCTAHOBKY,
(bUKCUpPOBaTh PeE3yIbTaThl IMOTYYEHHON 3aBUCHUMOCTA (DU3WYECKUX BEIUYHH B
BHU/JIe TAOJIUII U TPaUKOB, ACNIaTh BHIBOBI IO PE3yJIbTaTaM UCCIICAOBAHMS;

coOroAaTh MpaBmia 0€30MacHOTO TPyJa MPHU MPOBEICHUU HCCIICIOBAHUN B
pamMKax y4eOHOTO DSKCIEpPUMEHTa, Y4YeOHO-MCCIEIOBATEIbCKOM W MPOSKTHOM
JESATEILHOCTH C HMCIOJIB30BAHHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000opyI0BaHUS;

pemath pacuéTHble 3aJadd C SBHO 3aJaHHOW (DU3MYECKOH MOIeNbIO,
UCTIONB3Ys (pr3MUecKne 3aKOHBI U MPUHITUITBI, HA OCHOBE aHaJIM3a YCIOBHS 3aa9u
BBIOUpaTh (PU3UYECKYIO MOJCIb, BBIICIATh (PU3UUECKHE BEITUYHHBI U (POPMYIIBI,
HEOOXOaUMBbIC I €€ PEIICHHs, MPOBOIUTh PACU€Thl U OIEHWBATH PEATBHOCTH
MOJIyYCHHOTO 3HAYCHUS (PU3UYECKON BEIIMYUHBI,

pelaTh KaueCTBEHHBIC 3a7a9: BHICTPAUBATh JIOTUYECKU HEMPOTHBOPEUHBYIO
IENOYKY PACCYXJACHHI C OMOpPONM Ha HM3yUEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIOJIb30BAaTh ~ TPU  PEIMICHMH  y4eOHbIX  3aJad  COBPEMCHHBIC
WH(OPMAITMOHHBIC TEXHOJIOTHH JJIS TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETAIIAN
¥ TIPEJICTABJICHUS y9eOHOW W HAyYHO-TIOMYJISIPHONH MHGPOpPMAIINH, MOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTydaeMyto HH()OPMAIIUIO;

MPUBOJUTH MIPUMEPHI BKJIaJla POCCHUICKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOILECCOB OKPYKAIOIIET0 MHpa, B Ppa3BUTHE
TEXHUKHU W TEXHOJIOTHIA;,

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
U1 obecrieueHrss 6€30MacHOCTH MPU O0palieHur ¢ MpudopaMu U TEXHUYECKUMHU



yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS M COOJIIOJIEHUSI HOPM 3KOJOTHYECKOTO
MIOBEACHUS B OKPYKAIOLIEH CPEJIE;

paboTaThb B TIpynme C BBHIMNOJIHEHHEM pAa3JIMYHBIX COLUAIbHBIX POJIEH,
IUIAaHUPOBATh PadOTy TPYIIIbl, PalLUOHAIBHO paCHpEAeNiaTh OO0S3aHHOCTU U
IUIAHUPOBATH JICSITENBHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJIeKBaTHO OILEHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIbI B PEIICHUE PACCMAaTPUBAEMON MTPOOIIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeAaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAy4yHOM KapTHHbl MHUpA, B Pa3BUTHH COBPEMEHHOM TEXHHUKH WU
TEXHOJIOTUM, B NMPAKTUYECKON IEATENBHOCTH JIFOJACH, LIEJOCTHOCTh U E€OUHCTBO
(du3nYECKO KapTUHBI MUPA;

YUUTBIBATh TPAHUIBI TPUMEHEHUSI W3YyUYECHHbIX (U3MYECKUX MOJIEIEeH:
TOYEUYHBIN AJIEKTPUUECKUIN 3apsif, Jy4d CBETa, TOUEUHbI UCTOYHUK CBETA, siiepHas
MOJieJb aTOMa, HYKJIOHHAsh MOJIeJb aTOMHOTO siipa MPH PEIICHUU (PUIUIECKUX
3ajad4;

pacro3HaBaTh (pU3NUecKue SBICHUS (IPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKU M KBAHTOBOW (DU3MKH: 3IEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHUTHAasT WHIYKIWSA, JEWCTBHE MAarHWUTHOTO TIOJS Ha
IPOBOJHUK C TOKOM M JIBIXKYIIMHCS 3apsl, >JIEKTPOMAarHUTHbIE KojeOaHus u
BOJIHBI, NPSIMOJIMHEWHOE pPacHpOCTpaHEHUE CBETa, OTpPAXKEHHUE, MNPETOMIICHUE,
uHTephepeHus, audpakuuss U TNOJSpU3ALMS  CBETa, AUCIEPCHUsl CBETa,
dbotoanekTpudeckuit 3ghexT (hoTodrddexT), cBeTOBOE AaBieHNUE, BOSHUKHOBEHUE
JUHEHYaToro CIeKTpa aToMa BOAOPOAa, €CTECTBEHHass M HMCKYCCTBEHHas
pazoaKTUBHOCT;

ONKCHIBaTh W3YUYEHHBbIE CBOWMCTBA BEIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKUE,  DJIEKTPUYECKYI0  IPOBOJUMOCTh  Pa3jUYHBIX  Cpel) U
AIIEKTPOMArHUTHBIEC SIBICHUSA (MPOLIECCHI), HMCMONb3Yys (DU3HUECKUE BEIUYUHBL:
AIIEKTPUYECKUI 3apsij, CHJIa TOKa, SJICKTPUUYECKOE HANPSDKEHUE, AJIEKTPUUYECKOE
CONPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABMKYIIas cuila, paboTa TOKa,
WHIYKIUS MarHUTHOrO mMojs, cuia Ammepa, cuna JlopeHua, HHIyKTUBHOCTD
KAaTYUIKHA, YHEPrusi 3JEKTPUYECKOrO0 M MAarHUTHOTO IMOJI€i, MepuoJl MU YacToTa
Kojie0aHuN B KoJeOAaTeNTbHOM KOHTYpe, 3apsii M Cuja TOKa B MpoIecce
TapMOHMYECKHX JJIEKTPOMArHUTHBIX KoJieOaHWM, (OKyCHOE pacCTOSHUE H
ONTHYECKas CHJIa JIMH3bI, TPU ONMMCAHUU MPABHIBHO TPAKTOBATh (PU3MUYECKU
CMBICJI HCIOJb3YEMbIX BEJIMYMH, WX OOO3HAYEHUS U E€JIMHHUIIbI, YKa3bIBATh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3UYECKYIO BEIUYUMHY C JPYTUMHU
BEITUYMHAMU;



OMKCHIBATh M3YUYEHHBbIE KBAHTOBBIC SIBICHUS U MPOLECCHI, HCIONb3YS
¢busznyecKkue BEIMYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JIMHA BOJIHBI U
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHOJ] MOTypacnaaa, SHEPIUsl CBA3H
aTOMHBIX sJep, MPH OINHUCAHUU TPABWIBHO TPAKTOBAaTh (U3MUECKUN CMBICI
UCTIONIb3YEMBIX BEIMYHMH, MX OOO3HAYCHUS M EIUHUIIBI, YKa3bIBaTh (POPMYJIBI,
CBS3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEIMYMHY C JPYTUMHU BEJIUYHMHAMU,
BBIUUCIIATH 3HAUCHUE (PU3MUECKOIN BEIIUYUHBL;

aHAIIM3UPOBaATh (PU3UUECKHE MPOILECCHl U SBICHUS, UCIONB3Ys (hHU3HUECKHe
3aKOHBI M MPUHIUNEL 3aK0H OMa, 3aKOHBI TIOCJIEIOBATEIIBHOTO U MapajlieIbHOTO
COCMHEHUS] TPOBOJHUKOB, 3aKoH Jlxoyns—JIeHIia, 3aKOH 3JIEKTPOMArHUTHON
UHAYKIHUH, 3aKOH MPSMOJIMHEHHOTO PacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEeHHE DiHIITeHa 11 (oTorddekra,
3aKOH COXpaHEHWsI SHEPTUH, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXPAaHCHUS
AIIEKTPUIECKOTO 3apsia, 3aKOH COXpPAaHEHHs] MacCOBOTO 4YMclia, ocTynatkl bopa,
3aKOH paJMOAaKTUBHOTO pacraja, Mpu 3TOM pa3inyaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHWE U YCJIOBHS (TpaHHUIbI, OOJIACTH)
IPUMEHUMOCTH;

OTIPE/ICIIATH HAIMIPABJICHNE BEKTOPAa MHAYKIIUA MarHUTHOTO TOJIS TIPOBOIHUKA
C TOKOM, CHJIbI AMIiepa u cuiibl JIopeHa;

CTPOUTh M ONKCHIBATh H300paXKEHHE, CO3/1aBa€MO€ ILJIOCKHM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJHATh OKCIEPUMEHTHI TI0 HCCICAOBAHUIO (PU3NYECKUX SIBICHUU H
MPOIIECCOB C HCIOJB30BAaHUEM TIPSAMBIX W KOCBEHHBIX HM3MEPEHHUU: TMPH STOM
dbopmynupoBaTh mpobiieMy/3agady M THIOTE3y Y4YEOHOro JKCIEPUMEHTa,
co0uparh YCTaHOBKY W3 MPEUIOKEHHOTO O00O0pYAOBaHUSA, MPOBOAUTH OMBIT U
(GbopMyIIHpPOBATh BHIBOJIBI;

OCYIIECTBIISATh MPSMBIC U KOCBEHHBIC M3MEPEHHS (DU3HUECKUX BEINYUH, TIPU
3TOM BBIOMpaTh ONTHUMAJIBHBIN CIIOCO0 M3MEPEHHS] W HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLICHKH MOIPEIIHOCTEN N3MEPEHNM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAaHHEM
OpSIMBIX  M3MEPEHM: TpU O3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH
pE3yNbTaThl MOJYYEHHONW 3aBUCUMOCTH (DU3MYECKHX BEIUYMH B BUIC TaOIHI] U
rpaduKoB, AeNaTh BBIBOJBI IO PE3YJIbTaTaM MCCIICOBAHHUS,

cobmro1aTh mpaBmiia 0€30MacHOTO TPy/la MPU MPOBEICHUN MCCIICIOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIENOBATEIbCKOW W TPOEKTHOM
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyOBaHUS;

pemath pacuéTHble 3aJadd C SBHO 3aJaHHOW (DU3HYECKOH MOIeNbIo,
UCTIONB3YS (hr3HUecKne 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJINM3a YCJIOBHS 3a7aun



BbIOUpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3UUECKHE BEIUYHHBI U (POPMYJIBL,
HEOOXOuMbIe N7l €€ pElIeHUs, MPOBOAUTH PacuéThl M OICHMBATh PEATbHOCTD
MOJIy4YE€HHOTO 3HaUY€HHUs (PU3UUECKON BEITMYUHBL;

peniaTh KaueCTBEHHbIE 3a/1a4i: BICTPAUBATh JIOTUYECKU HEITPOTUBOPEUUBYIO
LEMOYKY PAaCCY>KIEHUN C OMOpOMl Ha HM3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIONB30BaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(OPMAIMOHHbIE TEXHOJIOTUH JJIsl TTOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUN
U MIPEICTABJICHUS YYEOHOW U HAyYHO-TIOMYJIAPHON MHGOpPMALIMH, TOJYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKH aHAJIU3UPOBATH MOJTy4aeMyIo HH(popMaIuio;

OOBSCHITh TPHUHIUIBI JIEWCTBHS MAIIMH, TPUOOPOB W TEXHUUYECKHUX
YCTPOMCTB, pa3innyaTh YCIOBUS UX 0€30MaCHOI0 MCIHOJIb30BaHUS B MOBCETHEBHOM
KU3HU;

PUBOJAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JU1s obecrieueHrss 6€30MacHOCTH MPU O0palleHur ¢ MpudopaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 30POBbS M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEACHUS B OKPYKAIOLIEH CPEJIE;

paboTaThb B Tpynme C BBHINOJHEHHEM pAa3JIMYHBIX COLHUAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy TPYIIbl, PalUOHAIBHO paCHpEAeNiATh OO0S3aHHOCTU U
IJIAaHUPOBATH JICSITENILHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJIeKBaTHO OILEHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB T'PYMIIbl B PEIICHUE paCCMAaTPUBAEMOM ITPOOIEMBI.
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