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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTelbHOM Mporpammsl, npeacTtaBieHHbIx B OI'OC
COQO, a Taxke c¢ yuéroMm enepalibHONM pabodeil MmporpaMMbl BOCHHUTAHHS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBarenabHbIE MPOTPAMMBI.

CopnepkaHue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUpPOBaAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOy4eHHH UX (u3HNKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYyeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlPEIMETHBIM pe3yJibTaTaM
OOy4eHHMs, a TaKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3AMKU MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH IpeameTramMu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3YYEHHs] (PM3HKM HAa YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus, TNIAHUPYEMbIEC PE3yJbTaThl OCBOCHUSI Kypca (DM3HUKHU: JIMYHOCTHBIE,
MeTarnpeIMEeTHbIC, TPpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHMSI Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO F0J1aM 00YUYEHUS;

e cojepkaHue yueOHOTO mpenMera « Du3nkay 1o rojgaM oOydeHwusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromieMm mupe. HIKoabHBIN Kypc PU3NKN — cUCTEMOOOpa3yIoIuii
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, HW3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3nyeckoir reorpadueir W actpoHomueid. Mcmonmb3oBaHHE M aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTMKH, TPaHCIOpTa, OCBOCHHUS
KOCMOCA, TOJIYYEHHUS] HOBBIX MATEpPHAJOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
N3ydyenne ¢Gu3MKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
HAy4YHbIA METOJI MO3HAHUS TIPY BBITIOJIHEHUHU UMH Y4€OHBIX HCCIICOBAaHUM.

B ocHoBy Kypca ¢u3MKu i YpOBHSI cpefaHero oOmiero oOpa3oBaHUs
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COACPKHUT MaTepual U3 BCEX pasenoB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMH MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBFHOTO TPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHusl SABIAIOTCS (PU3MUECKUE TeopuH ((POpMHpPOBAaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULIAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKA — OTO HKCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIaDOPAaTOPHBIX padoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHMCOK YUYCHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30BaTeIBLHOTO TIPOIlecca HWCXOMd U3 OCOOCHHOCTEW IUIAHUPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB M0 MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENAETCS PEHICHUIO PACUYETHBIX M KauyeCTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasjeia Kypca, TaKk U MHTETPUPYS 3HAHUS U3
pa3HbIX pa3naenoB. [l KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAeNd Mg CUTyallMd MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu OI'OC COO k MarepuaibHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKu AOMKHO OBITH
HEeoOXouMoe J1abopaTopHOoe O0O0OpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHECHHM.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTopHOTO O00OPYIOBaHUS JOJKHBI OBITh TIOCTPOSHBI HAa KOMIUICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca W CTPEMJICHHsS OOYYarOIIMXCSd K HAYYHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTUE WX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBAHUE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (dopMHpoBaHWE HAYYHOTO MHPOBO33PEHUS KaK pe3ysibTara H3YYCHHUS
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O PONM (PUUKHU AJI1 Pa3BUTHUSI JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEeIyIOMMUX 3a71ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TMpUOOpETeHHME  CUCTEMBl  3HaHUKW 00  o0mWMX  (UBHYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs pa3IUYHbIX 3aJa4 C SBHO 3a/laHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3fanue GU3NUeCKo MOJICNIH, aJIeKBATHON yCIIOBUSM 33a]a4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTHSI YMEHHM MPOECKTHO-UCCIIEIO0BATEIHLCKOH,
TBOPUYECKOU JIESITETBHOCTH.

Ha wu3yuenne ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus otBoauTcst 170 vacoB: B 10 kiacce — 68 yacoB (2 yaca B HeZEJ0), B
11 xknmacce — 102 gaca (3 gaca B HeACMIO).

[Ipennaraempiii B mporpamMmme 1O (QHU3MKE TMepeyeHb J1abopaTOPHBIX U
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. Kunemamuxka (11)

Mexannueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcu€ra. Tpaekropus.

[lepemernienune, cCKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) H
YCKOPEHHE MAaTE€pUAJIbHOW TOYKH, MX IMPOEKIUA HAa OCH CHUCTEMBl KOODPJHHAT.
CroxeHune nepeMeleHni U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsAMOJIMHEHHOE ABMXKeHHE. ['paduku
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U IEpEeMELICHUS
MaTepUalIbHOW TOYKH OT BPEMEHHU.

CBoOoHOE TasieHre. Y CKOpeHUE CBOOOIHOTO MaiCHUSI.

KpuBoimHeiHOE  nBWKEHWE. J[BHKEHWE  MAaTEpUAIIBHOW  TOYKHA IO
OKPYHOCTH C IIOCTOSIHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHEWHAS
ckopocTb. [lepron u yactora obpamenus. LleHTpocTpeMUTENBHOE YCKOPEHUE.

TexHuuecKkue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CIUIOMETP,
JBUKEHUE CHAPSA0B, LIETIHBIE U peMEHHBIE NTEPEAAUN.

Jemoncmpayuu.

Mopnenp cucTteMbl OTCYETA, WIUTFOCTPALMS KMHEMAaTHYECKUX XapaKTEPUCTHUK
JBHYKEHUS.

[IpeoOpa3zoBaHue IBUKEHUI C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3pe’KEHHOM IPOCTPAHCTBE.

Habmronenue ABMKEHHUs Tena, OpOIIEHHOTO MOJl YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO NaJeHUS.

HamnpaBneHnue ckopocTy IpH IBHKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomet.

N3yyeHue ABMKEHUS TENA 110 OKPYKHOCTH.

Tema 2. lunamuxa (12)

[Ipuanun  otHocutenbHOCTM  ['aymmnes.  IlepBbld  3akoH  HproToHA.
NHepunalibHble CUCTEMBI OTCUETA.

Macca tena. Cuina. [lpunnun cynepnosuuuu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA [U1s1 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro taroreHus. Cuna Tsxkectu. IlepBas kocmuueckas
CKOPOCTb.

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



Tpenue. Buapl TpeHust (mokos, CKoiabxeHus:, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUsl CKOJIBKEHUS U criia TpeHus mokos. KoaddumuenT tpenus.
Cuiia conpOTUBIICHUS MPU JIBUKEHUU TEJa B AKUJIKOCTH WIIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuJlbl OTHOCUTEIBHO OCH BpameHus. llnedo cumnbl. YcnoBug
paBHOBECUSA TBEPAOTO TENA.

TexHuyeckue yCTpPOMCTBa M MPAKTUYECKOE MPUMEHEHUE: MOAMIUITHUKH,
JIB>)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu

SIBrieHNE UHEPIUU.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3axkon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT AeOpMalluu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKCHUSI.

VYcioBusl paBHOBECHUS TBEPAOTO Teiia. Buabl paBHOBECHS.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomat

N3yyeHue 3aKoHa COXpaHEHHsI MEXaHUYECKON SHEPTHUU.

Tema 3. 3axkonwt coxpanenus snepauu (5)

Nmiynbc MaTepuaabHOM TOUYKH (Te€la), CUCTEMbl MAaT€PUAIBHBIX TOYEK.
NMnynbc cuiibl U U3MEHEHHE HMMITYJIbCa TeNd. 3aKOH COXPAHEHUS WMITYJIbCA.
PeaktuBHOE nBHKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOU DHEPTUM.

IToreHumanbHas DHEPrusl. [ToreHumanbHas DHEPrus YIPYyro
neopMupoBaHHOM  TIpykuHBI.  [loTeHuManbHasT  JHEprus Tejda  BOJIM3HU
MMOBEPXHOCTH 3EMIJIH.

[loreHuuanbHple WM HENOTCHUUAJIBHBIE  CHUJIBIL. CBs3p  paboOTHI
HEMOTEHIUAIBHBIX CUJ C M3MEHEHUEM MEXAHUYECKOW SHEPrUM CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON SHEPTHUHU.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHHWE: BOLOMET, KOMED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jemoncmpayuu

3aKOH COXPAHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.



[lepexon MOTEeHIMATBEHON SHEPTUN B KHHETUYECKYIO U OOPATHO.

Tema 4. CraTuka. (5)

AOGcomoTHO TBEPAOE Tenmo. MomeHT cuibl. IlepBoe u BTOpoe ycioBue
paBHOBECHUS TEIL.

Hemoncmpayuu

PaBHOBecHe Ten Ha MpUMeEpe pblyara.

Tema 5. MoaexkyasipHas ¢pusuka. Tepmoaunamuka. (15)

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUM U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkeHue. duddysusa. Xapaktep ABUKEHUS H
B3aMMOJICHCTBUSL YacTHUIl BelIeCTBA. MoJenu CTPOEHUs Ta30B, KUIKOCTEH U
TBEPABIX T€J U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojenel. Macca u
pa3Mepsl MoJiekyll. KonnuectBo BemectBa. [ToctositHHas ABoraapo.

TemmoBoe paBHOBecue. Temmneparypa u e€ nsmepenue. lllkama Temmeparyp
Llenbcus.

Mopens  unpeampHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETHUYECKOW TEOpPHHM HJACAIbHOTO raza. AOCONIOTHas TeMIiepaTypa Kak Mepa
CpeoHEW KWHETHUYECKOW SHEPruM TEIUIOBOrO IBMKEHUs vactull raza. lllkana
temneparyp KeneBuna. ['a30Bble 3akoHBI. YpaBHeHue MenneneeBa—Knanenpona.
3akon JlanbToHa. M3ompoueccsl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BellecTBa. ['paduueckoe mpeacTaBIeHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3zobapa.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

TepmonnHamuueckass cucrema. BHYTpeHHsAS 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U cTIOc00bI €€ n3meHeHus. KomnuecTBo TermioTsl U pabora. BHyTpeHHss
HEprus  OAHOATOMHOTO  WACAJIbHOrO  rasza. Buuel  Temonepeaayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHas TEIIOEMKOCTh BEIECTBA.
KonuvecTBO TEMIOTHI pH TEIIONEpeaaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS  TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIUIOBBIX MamuHax. Koa(p@uIMeHT MmoiIe3Horo
nevictBus TerwtoBol mammHbl. [{ukn KapHo m ero ko3¢ @uIMEeHT MOJIEe3HOTO
JEUCTBUS. DKOJIOTMUYECKUE MPOOIeMbl TEIIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: JIBUTATEINb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.



[TapooGpa3oBanue u koHmeHcamnus. Mcmapenue u kuneHue. AOCONIOTHAS |
OTHOCUTEJbHAS BIAXHOCTh BO31ayXa. HachelmeHHbld map. YjenbHas TeoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPOINHMS CBOWCTB
kpucrtauioB. Kunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBienue u
KpUCTaJuIM3anus. Y AelibHasl TeIioTa miasieHusd. Cyonumanusi.

VYpaBHeHUE TEMIOBOTO OaiaHca.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETpP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIYyYCHHUS] COBPEMEHHBIX MaTepUasoB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUU.

Hemoncmpayuu.

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUIA.

OnpiThl 10 MU PY3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILLIECTBOBAHHE MEXMOJIEKYJIISIPHOTO
B3aUMOJCHUCTBU.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSIHUSA WJ€ANbHOIO rasa,
U30IPOLIECCHI.

M3meHeHnne BHYTpPEHHEH HSHEPruy Tela MPH COBEPIICHUU PAOOTHI: BBIJIET
npoOKku U3 OYTBUIKM TIOJ JEWCTBHEM CXATOTO BO3/AyXa, HarpeBaHwe 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

N3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Tejaa IpH Terionepeaye.

OnpIT 1Mo anauabaTHOMY pACHIMPEHHIO BO37ayXa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPAHMUSI, PEAKTHBHOTO
JIBUTATEJIS.

CBoiicTBa HACHIIIICHHBIX TTAPOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUH.

CriocoObI M3MepeHus BIaKHOCTH.

Hab6nronenune HarpeBaHus U MJIaBJICHUS KPUCTAJUIMUECKOTO BEIIEeCTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuit 3kcnepumenm, nadopamopusvie padbomuol.

OKcnepuMeHTalIbHAs MpoBepka 3akoHa [ eli-Jlroccaka.



Tema 6. Inekmpoounamuxa (8)

OnexTpuzaums Tel. OJEKTpUYecKWil 3apsn. JlBa BHIOA 3IEKTPUYECKUX
3apsAnoB. IIpOBOOHUKH, IOUAIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPAaHEHHS
AIEKTPUUYECKOTO 3apsa.

B3anmoneiictBue 3apsaaoB. 3akoH Kynmona. ToueuyHsblil 31€KTpUUECKUi 3apsi.
Onextpuyeckoe mnose. Hampsxk€HHOCTh 3iieKTpuyeckoro mnois. IIpuHiun
CYNEPHO3ULIUNA DIEKTPUYECKUX Ioser. JIMHUKM HanpsyKEHHOCTH JIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
MOTCHIMANIOB. [IpOBOOHUKM W AUDIEKTPUKU B DJIEKTPOCTATUYECKOM IIOJIE.
Jvanexrpudyeckasl MPOHUIIAEMOCTb.

DnekTpoéMKocTh. KonageHcaTop. DIEKTPOEMKOCTh IIIOCKOTO KOHJEHCATOpA.
DHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuyecknue yCTpOMCTBA M INPAKTUYECKOE IIPUMEHEHUE: JJIEKTPOCKOII,
AIEKTPOMETP, DJIEKTPOCTATHUYECKash 3allUTa, 3a3€MJICHHE 3JIEKTPONpUOOpPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNnapar, CTPyHHBINA IPUHTED.

Hemoncmpayuu

Y CTpOUCTBO U MPUHLUII IEUCTBUS SJIEKTPOMETPA.

B3auMopencTBre HaAIEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTuyecKas 3aiuTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLAAH
IIJJACTHH, PACCTOSTHUSI MEXAY HUMH U JUJICKTPUUECKON MPOHULIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Tema 7. 3aKoHbl NOCMOAHHO20 MOKA. INEKMPUYECKUT MOK 8 PA3TUYUHBIX
cpeoax. (12)

DJIEKTPUYECKUI TOK. YCJIOBHUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
Nctounuku Toka. Cuna toka. [IoCTOSIHHBIN TOK.

Hanpspxenue. 3akon OMa 7151 ydacTKa LETH.

DNEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapalICIbHOE, CMEIIAHHOE COCTMHEHNE MPOBOITHUKOB.

Pabora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIKYIA CUJIa M BHYTPEHHEE COINPOTUBICHHE HCTOYHUKA TOKA.
3akoH Oma 11 MOTHOM (3aMKHYTOM) 3JIEKTpUUYecKo 1enu. KopoTkoe 3aMbIKaHue.



DONeKTpoHHAasT  MPOBOAMMOCTh  TBEPJBIX  META/UIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJJIOB OT TeMIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DNEeKTpUYECKUN TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYyYKOB.

[TonynpOBOIHUKMU. Cob6cTBeHHas U MpUMECHast MIPOBOJANUMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OnexkTpuyecknuid TOK B  pacTBOpax M  paciulaBaX  3JIEKTPOJHUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.

DJNeKTpUYecKuii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIIbHBIN
pa3psa. Momuus. [Inazma.

TexHu4eckrue YCTpPOWCTBA U IIPAKTUYECKOE TMPUMEHEHHUE: aMIIEpMETP,
BOJBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEINIbHBIE TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOTHUKOBBIN THO/, FaIbBAaHUKA.

Jlemoncmpayuu

N3Mepenue Cuiibl TOKa U HAMIPSIKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX HPOBOAHUKOB OT JIJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHS M MaTepuania.

CMeniaHHOE COeIMHEHUE TPOBOHUKOB.

[Ipsmoe wW3MepeHue dIEeKTPOABWKYIIEW cuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTh COMTPOTUBJICHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB AJIEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

OHOCTOPOHHSISI TPOBOAMMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

HaoGmronenne ammekTpoimsa.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 10 Kiacce OCyLIECTBISIETCS C
YU4ETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMH MaTEMaTUKH,
Ouonoruu, XMMuM, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle nousimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBICHWE, HAay4HbId (akT, runore3a, (puamyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOJIIOACHHE, FIKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIu,
napaboiia, runepooia, ux rpaukud U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCHUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX IPOEKIIMU Ha OCU KOOPJMHAT, CII0KEHNUE BEKTOPOB.



Buonocus: mexannyeckoe ABMXKEHHE B KMBOW mpupoje, nuddysus, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEMJIOBOE PABHOBECHE),
AIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJIAPHAsl Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUIKOCTEU WU
ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajbBaHUKA.

l'eocpaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0aApOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOAIIUIIHUKH, HCIIOJIb30BAaHUE 3aKOHA COXPAHECHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOUHa, OBITOBOM XOJOJIMUIBHUK, KOHJIMLIUOHEDP, TEXHOJIOTHH
IIOJIyYECHHUs] COBPEMEHHBIX MATEpPUAIIOB, B TOM YHCIIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOIpHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArPEBATEIIbHBIC npuoOopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. OCHOBBI 3JIEKTPOAUHAMUKH.

[ToctostHHbIE ~ MarHUTHL.  B3anMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
MHIYKIWAH NOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHoe T10J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUM WHIYKUUAH
MAarHUTHOI'O TOJIS JJIMHHOTO IPSIMOIO NPOBOAHMKA U 3aMKHYTOIO KOJIBLIEBOTO
MPOBOJIHHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaencTBue npoOBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIpaBJICHUE.

Cuina Jlopenua, €€ MOlyJib U HanpaBjieHue. JIBUKEeHHE 3apsSyKEeHHOW YaCTHUIIbI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
MHAYKIUAHW. OJIEKTPOABIKYINAS CWia HWHAYKUUM. 3aKOH HJIEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. DJEKTPOJBIKYIAsA CUJIa WHIYKIUU B
IIPOBOJIHHUKE, IBUAKYIIEMCS MTOCTYIIATENBHO B OJJHOPOAHOM MAarHUTHOM MOJIE.

IIpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHHE CaMOMHAYKUHMH. OJEKTPOABMKYIIAs CHIIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.



DNEeKTPOMArHuTHOE IOJIE.

TexHudeckrue yCTpOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: MOCTOSHHbBIC
MArHUThI, 3JEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIM 3JIEMEHTAPHBIX
YaCTHUL, MHIYKIIMOHHAS TIEYb.

Jemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MarHUTHOTO TIOJISL.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON UHIYKIMH.

[IpaBuo Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBeHrEe CAaMOMHTYKIIUH.

Yuenuueckuit sxcnepumenm, nadopamopnoie padomut

Ha6nronenue neiicTBUsi MAarHUTHOTO OIS HA TOK.
N3yueHue sBICHUS 3JIEKTPOMAarHUTHON UHIYKIMH.

Tema 2. Koneoanusn u 6oHul.

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konebanus. [lepumona, wacrora, amrmumryga u ($aza KoyeOaHUU.
[Ipy>XHHBIN MasATHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
koJiebanuii. [IpeBpailieHre HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Jemoncmpayuu

HccnenoBanne mapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTHYECKUI MasTHUK).

HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HabGmronenne pe3onanca.

Tema 3. InekmpomazHumHnsle Koebanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJEOAHUS B
UJICATHPHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
AIIEKTpOMAarHUTHbIMU Konebanusimu. Dopmyna Tomcona. 3akoH coOXpaHEHUs
HHEPrUU B UJ€ATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpeacraBnenue o 3aryxaroumx kojieOaHUsAX. BbIHYX/IeHHbIE MEXaHUYECKUE
KojeOanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMs.



[lepemennbiii  TOK. CHUHYCOMJANbHBIM IEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHIJIBI TOKA M
HaIpsHKEHUS.

Tpanchopmarop. IlpousBoacTso, nepegadya U NOTPEOICHUE AIEKTPUUECKON
DHEPIUU. DKOJIOTMUECKUE PUCKHU MPU IIPOU3BOACTBE IEKTpodHEepruu. Kymnbrypa
VCIIOJIb30BaHUs JIEKTPOIHEPTUM B ITIOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE NPHUMEHEHHUE: DIICKTPUYECKHUN
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, JIMHUM JIEKTpoIepe1ay.

Jemoncmpayuu

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHHSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3onaHc mnpu 1OCIENOBATEIIBHOM COCAUMHEHUHU PpE3UCTOpa, KaTyLIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens THHUYN DIEKTPONEPEAAUH.

Tema 4. Ilpouzeoocmeo, nepedaua u ucnoib308anue 3INEKMPUUECKOU
IHepeuu.

Tpanchopmarop. IIpousBoacTBo, nepegada U MoTpeOICHUE IICKTPUUSCKOM
SHEPryUU. DKOJIOTUYECKHUE PUCKH MPHU MPOU3BOJACTBE ANEKTpOIHEPruu. KynbTypa
MCIOJIb30BaHUS 3JIEKTPOIHEPTHUH B TIOBCEAHEBHOM KU3HMU.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, FT€HEPATOP NEPEMEHHOIO TOKA, JIUHHUU JIEKTPOIIEpEay.

Jemoncmpayuu

Mojenb TUHUY 3IEKTPONEPEaAYH.

Tema 5. Mexanuueckue 60/iHbl.

Mexannueckue BOJHBI, ycioBUs pacnpoctpanenus. llepuon. CkopocTb
pacnopocTpaHeHusi W JyiMHAa BOJHBL. [lomepeuHble W NPOJOIBHBIC BOJHBI.
HNuTtepdepenius u uppakuus MeXaHU4eCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

Hemoncmpayuu

OO0pa3zoBaHue U pacpPOCTPAHECHUE MTOTIEPEUHBIX U MPOTOTHHBIX BOJIH.

Kone06mromeecs Te10 kKak UCTOYHUK 3BYKa.

HaOGmronenne otpakeHus ¥ IpesIoMIICHUs] MEXaHUYECKHUX BOJIH.

Hab6mronenune naTepdepenninu u audpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI pE€30HAHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KOJIeOaHMH.



Tema 6. InekmpomazHummbsle 60J1HbL.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSL U3MYyUYCHUS SJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHUE, MPEJIOMIICHUE, Mospu3anus, audpaximus,
uHaTepdeperus. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana 37eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagOCB3U U TeIeBUACHUS. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIBI.

TexHuyeckrue yCTpPOMCTBA M TMPAKTUUYECKOE TNPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jemoncmpayuu

HUccnenoBanne  CBOMCTB  JJIEKTPOMAarHUTHBIX  BOJIH: OTpaXEHHUE,
pesioMJIEHUE, MOoJspu3auus, Judpakuus, UHTephepeHIus.

Tema 7. Ceemosuvie 60.1Hbl.

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyu ceera. TouedHbIi HICTOYHUK CBETA.

OTtpaxkeHne cBera. 3aKOHBI OTpakeHus: cBeTa. [locTpoenne n3oOpaxkeHui B
IIJIOCKOM 3€pKaje.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOTIOTHBIN MOKA3aTeINb
npenoMiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbpI yros IOJIHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceera. CnoxHblil coctaB Oenoro cseta. Ler.

ColOuparomme U pacceuBaromide JuH3bl. ToHkas JuH3a. DOKYyCHOE
paccTosiHuE W ONTUYECKas cuila TOHKOM JuH3bl. [locTpoeHue nzoOpaxkeHuil B
coOuparomux U paccenBaromux JuH3ax. Gopmyna TOHKOW JUH3BI. YBelIUYEHUE,
JIaBaeMoO¢€ JIMH30MU.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKOU ONTUKH.

BonnoBass ontuka. WuaTepdepenuns cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMOIEHUS MaKCUMyMOB M MHHMMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakumst cBera. JudpakumonHas pemeéTka. YCIoBUE HAOMIOACHUS
[NIABHBIX ~MAaKCUMyMOB TIpM NAJE€HUM MOHOXPOMATHYECKOIO CBETAa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[lonspusanus ceera.



TexHuueckue yCTpOMCTBA M NPAKTHUUECKOE MPUMEHEHHE: OYKH, JyIa,
doToamnmapar, TPOSKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE U MPEJOMIICHHUE CBETa.
OnTuyeckre mpuodOpBHI.

[TonHOE BHYTpeHHEE OTpakeHue. Moielib CBETOBOA.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Monenu MUKpOCKOIIa, TeJIeCcKoa.

Hab6monenue natepdepennu cBera.

HaOnronenune nudpakiuu ceera.

HaGnronenue nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOUIBIO IPU3MBI.

[TonydyeHue ciekTpa ¢ MOMOIIbI0 JUGPAKIUOHHON PEHIETKY.

HaOnronenue noyisipuzaiiuu CBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

M3mepenne nokasaTesns NpeJoMIIEHUS CTEKIIA.

OnpeneneHne ONTUYECKON CUIIbI M (DOKYCHOTO PACCTOSIHHSI COOMparolei
JIMH3BI.

N3Mepenue I1rMHbI CBETOBOUM BOJIHEI.

Tema 8. dnemenmot meopuu OmHOCUMETbHOCHU.

['panuubl  TPUMEHMMOCTH  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CIICIMAJIbHOW TEOPUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETA B BaKyyMe€, MPUHIIUI OTHOCUTEIBHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpalIECHUE
JUTUHBI.

DHEprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsA3b MACCHI C SHEPTUEN U UMITYJIbCOM PEIISITUBUCTCKON YaCTHUIIbl. DHEPIrus
MTOKOSI.

Tema 9. Hznyuenue u cnekmpuol.

Buapl m3nyuyennii. Cnexrpbel. CreKTpasibHbIE anmnaparbl. Buabl CIEKTPOB.
CnextpanbHbiii  aHanmu3. MWudpakpacHoe U  ynbTpadUOICTOBOEC H3IyYCHHE.
PentrenoBckue styuu. [lIkana 351eKTpOMarHMTHBIX U3JTyYEHHMN.

Tema 10. Ceemosvie k6anmeul.
®otonbl. opmymna [lnanka cBsi3u sHEPrUM POTOHA C €TO YACTOTON. DHEPTUs
U UMITYJbC (POTOHA.



OtkpoiTue U uccnenoBanue Gporoddpdexra. OnbiTel A. I'. CToneroBa. 3aKOHBI
dororddekra. Ypasauenue DitHiTeHHA 111 Porodddekra. «KpacHas rpanuiar
doTorpdexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHuyeckue yCTpOWCTBA W MPAKTHUYECKOE MPUMEHEHHE: (DOTOIIEMEHT,
doromatuuk, comHeuHas OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHET0 (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 11. Amomnasa guzuka.

Mogens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesHHio o -4acTHII.
[Imanerapnas mogmens aroma. lloctynater bopa. M3nydyenue u mormomnieHue
(GbOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPrHUM Ha Jpyroil. Buiel
criekTpoB. CIIEKTp YPOBHEW SHEPrUU aTOMa BOJIOPO/IA.

BosHoBbIE cBOlicTBa yacTull. Bonnsl ne bpoitis. KopryckyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHudeckue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OnpeneneHue JUIMHBI BOJIHBI Ja3epa.

Habmoienue mmHeRvaThiX COEKTPOB U3TyYEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonvl

HaOmronenue muHe4aToro crekTpa.

Tema 12. @uzuka amommnozo aopa.

DKCHEPUMEHTHI, JOKA3bIBAIOIINE CIOXKHOCTh CTpoeHUs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHWio  cocTaBa
paanoakTUBHOTO u3nydeHus. CoiictBa anbda-, Oera-, TramMMa-uU3ITydCHHUS.
BnusiHne pain0akKTUBHOCTH HA KUBBIE OPTAHU3MBI.

OTkpbITHE TIPOTOHA U HeWTpoHa. HykioHnHas monens snapa I'eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsl.

Anbda-pacnaa. OJEKTPOHHBIA M TO3UTPOHHBIM Oerta-pacmaa. ['amma-
u3JydeHue. 3aKOH PaJuOoaKTUBHOIO pacra/a.



OHeprus CBA3U HYKJIOHOB B sape. S nepHbie cuibl. JledhekT macchl sapa.

Snepneie peakunu. [lenenue u cuHTe3 A€p.

SAnepusiii peaktop. Tepmosinepusiii cunTe3. [IpoOnembl W TEPCHEKTUBBI
AJIEPHON PHEPTETUKU. DKOJIOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKH.

DIieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTobl HAOJIFOIEHHS U PETUCTPALUN 3JIEMEHTAPHBIX YaCTHII.

dynaameHTanbHble B3auMoeicTBrsl. EAMHCTBO hM3HUYECKOi KapTUHBI MUpA.

TexHuyeckue ycTpoucTBa U NMPAKTHUUECKOE MPUMEHEHHUE: TO3UMETP, KaMmepa
Buibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINX YaCTHLI.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomwl

HccnenoBanrie TpeKoB 4acTHIL (110 TOTOBBIM (GoTOrpadusim).

Tema 13. Inemenmapuvie uacmuyul.
®du3urKa 37eMEHTApHBIX YacTull. OTKPBITHE NO3UTPOHA. AHTUYACTHULIBI.

Tema 14. 3nauenue @Qusuku 014 00bACHEHUA MUpa U pPA3eUMUA
nPOU3600UmMENbHBIX CUTL 00Ulecmea.
Enunas ¢usznueckas kapTuHa Mupa.

Tema 15. Hmozoeoe noemopenue.

Oo6o01maroniee MOBTOPEHUE

Ponp Qusuku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COIIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUH B COBPEMEHHOU HAy4YHOW KapTUHE MUPA, POJb (PU3UIECKON Teopun
B (opMHUpOBaHMM MpEACTABICHUNW O (PU3MUECKON KapTUHE MHpa, MECTO
(bU3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUM O TIPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue xkypca ¢usuku 6a30Boro ypoBHsS B 11 kimacce oCyImiecTBISETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3CM C KypcamMH MaTE€MAaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (aKT, TUMOTe3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEIb, U3MEpPEHHE.

Mamemamuxka: pelIeHHWE CUCTEMbl YPaBHEHUH, TPUTOHOMETPUUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBl U MX MPOEKUMHA HA OCU KOOPAMHAT, CJIOKEHHUE BEKTOPOB,



IPOU3BOJHBIE 3JEMEHTAPHBIX (YHKIUH, NPU3HAKK TMOJ00US TPEYTrOJIbHHUKOB,
OTpe/ieNieHUE TIOMAAH MIOCKUX (GUTYp 1 00bEMA Tell.

buonocus: snekrpuyeckue SBICHUS B JKUBOM MpUpOAE, KojieOaTelbHbIE
JIBUKEHUS B JKMBOU MPUPOJIEC, ONTHYECKUE SIBJIICHUS B KMBOW MpUpoJe, NEHCTBHE
paaualuu Ha >KMUBbI€ OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTALIMYECKAsE CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTPaIbHBINA
aHaJIu3.

l'eocpagusa: wmarHuTHBIE TONIOCA 3€MJIM, 3K MArHUTHBIX Py,
(doTochEMKA 36MHOM MOBEPXHOCTH, IPEJICKA3aHUE 3EMIICTPSICEHUN.

Texnonocusi: JIMHUAWA 3JEKTPOINEpENady, TEeHepaTop NEPEeMEHHOro TOKa,
ANIEKTPOJBUTATENNb, WHAYKIIMOHHAS I€4Yb, pajap, pPaauONpUEMHHK, TEJIEBU30D,
aHTeHHa, tenepoH, CBYU-meub, NMpOEKIMOHHBIM ammapar, BOJIOKOHHAs OITHKA,
COJIHEYHas Oatapesl.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMsA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOrOo mnpeamera «®Dus3mka» HA YPOBHE CpPEIHEro OOIIero
obpazoBaHus (0a30BBIM yPOBEHB) JOHKHO OOECIEUHUTH JOCTHXKEHHE CIICAYIOIINX
JUYHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUSA yuyeOHOTo mnpeameTa «DPu3nKay JAOHKHBI
OTpaxxaTb TOTOBHOCTb W  CIOCOOHOCTh OOYYAlOIIUXCS  PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMENH JIMYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAIM{,  TO3UTHUBHBIX  BHYTPEHHUX  YOEXKIEHUU,  COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM IIEHHOCTSAM POCCHUMCKOTO 0O0IlecTBa, pACIIMPEHUE >KU3HEHHOTO
ONbITa U OIbITA ACATEIBHOCTU B IIPOLECCE pPEaau3allid OCHOBHBIX HAIPaBJICHUHN
BOCIIUTATEJILHOM AEATEIIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAKTAHCKOM MO3ULKU OOYYAIOLIErocss Kak aKTUBHOIO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOI0 OOLIECTBA;

OPUHATHE  TPAJAMIMOHHBIX  OOIIEYEIOBEUECKHX  T'YMAaHUCTHYECKUX U
JEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTb BECTHM COBMECTHYIO JESTEIBHOCTh B HMHTEPECAX TIPAKIAHCKOIO
o011ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHME B3aMMOJIEMCTBOBATH C COUUAIBHBIMA MHCTUTYTAMH B COOTBETCTBUU C
X QYHKIUAMH U Ha3HAYCHHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU NESATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUNCKON IPaKIAHCKOM UJIEHTUIHOCTH, TATPUOTU3MA,;

LIEHHOCTHOE OTHOUIEHHE K TOCYJIApCTBEHHBIM CHUMBOJIAM, JOCTHXEHHSIM
POCCHUICKUX YUEHBIX B 00J1aCTH GU3HUKH U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO NTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CUTYAaIlMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
NESITEIIbHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOr0 OyAyILEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHHSA:

ACTETUYECKOE OTHOLIEHHWE K MHPY, BKIIOYas 3CTETUKY HAyYHOTO TBOPYECTBA,
npucyliero pu3n4eckon Hayke;



5) TpyaoBOro BoCIUTAHMA:

MHTEPEC K pa3Nu4HbIM chepaM MpoPecCUOHANbHOMN AEITeIbHOCTH, B TOM YUCIE
CBSA3aHHBIM C (U3HKOM M TEXHHMKOH, YMEHHE COBepLIaTh OCO3HAHHBIA BBHIOOP
Oynyiel mpoeccuu 1 pearu30BbIBATh COOCTBEHHBIC KU3HEHHBIC JIAHBI,

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO M CaMOOOpa30BaHUIO B 00JIaCTH
(Y3UKY HA IPOTSHKEHUN BCEH KU3HH,

6) IK0JI0rHYecKOro BOCTIMTAHUS

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYPbl, OCO3HaHHUE TJ00aTBHOTO
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;

IJIAHUPOBAHKUE U OCYIIECTBIICHUE JACHUCTBUU B OKPYXAIOUIEH Cpele HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA;

pacUIMpPEHHE OIbITA EATEIBHOCTH SKOJOTMYECKON HAIPABICHHOCTH Ha OCHOBE
UMEIOLUXCS 3HAHUU 10 (pU3mKe;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c()OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NUECKON HAYKHU;

OCO3HaHUE IEHHOCTHM HAyYHOM JEATEIbHOCTH, TOTOBHOCTH B IPOLECCE
M3y4eHUs (U3MKH OCYIIECTBISATh MPOEKTHYIO U HCCIEN0BATEIbCKYIO ACSITEIbHOCTD
WHJIUBUAYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA
ba3oBble Jilornueckue JeiicTBUA:
CaMOCTOSITCIILHO dhopMyIHpoBaTh u aAKTyaJIn3UPOBATh npobiiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENEATh LENU JICSITEIBHOCTH, 3aJaBaTh IAPAMETPbl W KPUTEPUH HUX
JIOCTHIKCHMUS;
BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUYHS B PACCMATPUBAEMBIX (PHU3HYECCKUX
SIBJICHUSX
pa3pabarpiBaTh IJIaH pEHICHUS MPOOJEMbI C y4E€TOM aHaIM3a HMEIOIINXCS
MaTepHUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH MTOCIICICTBUH €SI TEIIbHOCTH;
KOOPJIMHUPOBATH U BBHITIOJHATH pa0OTY B YCIOBUSX PEAIbHOTO, BUPTYAIBHOTO U
KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBarejabCcKue JeCTBUA.



BJIQIETh HAy4YHOH TEPMUHOJIOTHEH, KIIOYEBBIMH TMOHATUSAMU U METOJaMU
buznueckoil HayKu;

BJIa/I€Th HAaBbIKAMHU y4€OHO-UCCIIEIOBATENLCKON U MPOEKTHOM NEATEIbHOCTH B
o0nactu (U3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOMCKY
METOJIOB peUIeHHs 3aJad (PU3NYECKOTO COACPKAHMSI, MPUMEHEHHUIO Pa3IUYHbIX
METO/I0B ITO3HAHMS;

BJIAQJETh BHJAMH JI€ATEIIBHOCTH IO TIOJYYEHHI0 HOBOTO 3HAaHUs, €ro
UHTEpPIPETALUY, NPeoOpa3oBaHUI0O U TPUMEHEHHIO B Pa3jIMYHBIX Y4E€OHBIX
CUTyalUsIX, B TOM YUCIIE IPU CO3JJaHUH YYE€OHBIX IIPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIIATh IIPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJlM3UpoOBaTh 3ajady,
BBIJIBUTaTh TMIIOTE3Y €€ pelIeHUs, HAXOAUTh apryMEHTHI JJIsl JO0Ka3aTeIbCTBAa CBOUX
YTBEpXKACHUM, 3a7]aBaTh IApaMETPbl U KPUTEPUU PELLICHUS;

aHAJIM3UPOBATh MOJYYEHHBIE B XOJ€ PELICHUS 3aJa4ul pe3yibTaTbl, KpUTUUECKU
OLICHMBATh UX JTIOCTOBEPHOCTH, IPOIrHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh M (OpPMYyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa3oBaTEIbHOU
NEeSATENbHOCTH, B TOM YHCIIE IPU U3yUYEHUH (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

yMETh IEPEHOCUTh 3HaHHUA MO (U3MKE B MPAKTUYECKYI0 00IacTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJEH, NIPEJIaraTh OpUrHHAIbHBIEC MOAXOAbl U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 337a4H, T0NYCKAIOIINE albTepHATUBHBIC PELLICHUS.

Pabora c nndopmanmueii:

BJIQJIETh HAaBBbIKAMHU MOJy4YeHUs WHGOpMaIMU (PU3UYECKOrO COJEpKaHUS W3
MCTOYHMKOB PA3HBIX THUIIOB, CaMOCTOSATEIBHO OCYIIECTBISITh TOUCK, AaHAJIU3,
CUCTEMATHU3allMI0 M MHTEpHpeTanuio MHPOpMalUU pPA3NIUYHBIX BUAOB U (HOpM
IIPE/ICTABIICHHUS;

OLIEHMBATh JOCTOBEPHOCTH HH(OpMALINH;

UCII0JIb30BaTh CPEICTBA MHPOPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI
B PCIICHWH KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OPTaHHW3AI[MOHHBIX 3a1a4 C
coOmmoacHNeM TpPeOOBAaHUM OSPrOHOMHMKH, TEXHHUKH O€30MacHOCTH, THUTHCHBI,
pecypcocOepexeHusi, MPaBOBBIX M JTUYECKUX HOPM, HOPM HH(POpPMALIMOHHON
0e30I1aCHOCTH;

CO3/71aBaTh TEKCThI (PU3NYECKOTO COAECPKAaHUS B PA3IMYHbBIX (OpMATAX C YUETOM
Ha3HaueHUs] MHGOPMAIIMU U 1IEeJIEBOM ayJAUTOPUH, BBIOMpPAs ONTHUMAIbHYIO (HOopMy
MIPEACTABJICHUS U BU3YyAIH3aLUH.

KoMMyHHKAaTHBHBIE YHHBEpPCAJbHbIC YYeOHbIe NeHCTBHA:
OCYIIECTBISATH OOIICHNE HA YpOKaxX (PU3UKH U BO BHE-YPOUHOU AESITEIbHOCTH;



pacrno3HaBaTh NPEANOCHUIKM KOHPIUKTHBIX CUTYAIlMi U CMATYaTh KOH(IUKTHI;

pPa3sBEPHYTO M JIOTMYHO H3JaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB;

[OHMMAaTh M HCIIOJIb30BaTh NPEUMYLIECTBA KOMAHIHOM W WHIAUBUIYAJIBHON
paboThI;

BBIOMpATh TEMAaTHUKy W METOJAbI COBMECTHBIX JCHCTBHHM € yd€TOM O0OIIUX
MHTEPECOB ¥ BO3MOKHOCTEN KAXKJI0TO YJICHA KOJIJIEKTUBA;

OPUHUMATh  LEJIM  COBMECTHOM  JCATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBAaTh JEHUCTBHU 10 €€ IOCTHKEHHUIO: COCTaBIIATH IUIAaH JEHCTBHH,
pacrpenenartb poiaud ¢ Y4ETOM MHEHUH YYacTHHKOB, OOCYXIaTh pe3yJabTaThl
COBMECTHOU padoThI;

OLICHMBATh KaYECTBO CBOETO BKJIAJA M KaXJOr0 yJYaCTHUKA KOMaHbl B OOIIMN
pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

peaiaraTtb  HOBBIE IIPOCKTHI, OLIEHUBATh HJIEU C IO3UIUU HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBJIATh ITO3UTHUBHOE CTPATETMUYECKOE IIOBEICHHE B  Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

PeryiasiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBISATh IMO3HABATEIbHYIO JIE€ATEIBHOCTh B 00JacTU
GU3UKA W AaCTPOHOMHHM, BBISBIATH MPOOJEMBI, CTaBUTb U (HOPMYIHPOBATH
COOCTBCHHEIC 3a]1a4M;

CaMOCTOSITENIbHO COCTABIIATH IJIAH PEIICHUs pAaCUETHBIX U KAU€CTBEHHBIX 3a/1a4,
IUTAaH BBIMIOJIHEHUSI MpPaKTHYECKOW paboThl € Y4ETOM MMEIOUIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MIPEATIOYTCHU;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHIT;

JenaTb OCO3HAHHBIM BBHIOOpP, AapryMEHTUpOBaTh €ro, Oparb Ha ce0d
OTBETCTBEHHOCTb 32 PELICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO U TIPOSIBJICHUIO SPYAUIIMU B 00J1acTH (PU3UKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOIIMOHAJILHBIN HHTEJJIEKT:

JaBaTh OILICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHUBBI B JAESTEIBHOCTb,
OLICHMBATh COOTBETCTBHUE PE3YyJIbTATOB LEISIM;

BJIaIeTh HABbIKAMU MO3HABATEIbHON pedekcun Kak OCO3HAHUS COBEPILIAEMBIX
JNEUCTBUI U MBICIUTENBHBIX POLECCOB, UX PE3YIBTATOB U OCHOBAHUI;



WCIIONIh30BaTh NPHUEMBI pedIeKCHH ISl OIEHKH CUTYyalluu, BHIOOpAa BEPHOTO
pEIICHMS;

YMETh OIICHUBaTh PUCKH W CBOCBPEMEHHO IPUHUMATH PEIICHHUS 110 HX
CHUKCHHUIO;

MPUHUMATh MOTHMBBI M apTyMEHTHI JAPYTUX TMPU aHAIW3E PE3yJIbTaTOB
NESATCIIBHOCTH,

MPUHUMATH ce0s, TOHUMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

IPUHUMATh MOTHUBBI W apryMEHTBl JIPYTUX IIPH aHajJu3e pe3yJbTaToB
NCATETBHOCTH;

MIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OIIHOKH.

B mpormecce mocTrkeHUsT TNIHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI TI0
dbu3uke 11 yYpOBHSA  CpeIHEro oOmero oOpa3oBaHus Yy  OOyYaromIuxcs
COBEPIIIEHCTBYETCS AMOITMOHAJIBHBIN HMHTEJJICKT, MIPEeoIararoIuit
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIIOYAIOMIECTO CIIOCOOHOCTh IOHMMAaTh CBOE SMOIMOHAIBHOC
COCTOSIHWE, BHUJCTh HAIpaBIICHUS Pa3BUTHS COOCTBEHHOW 3MOIMOHAIBHOU Chepsl,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETyJUPOBaHUs, BKJIIOYAIOIIET0O CAaMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TMOBEICHHE, CIOCOOHOCTh  aJamnTHPOBATHCI K
OMOITMOHAIEHBIM U3MEHEHHSAM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEW MOTHBAIMH, BKIIFOYAIOIICH CTpEMJICHHE K JOCTHIKCHHUIO IENH U
yCIexy, ONTUMHU3M, HHHIIMATUBHOCTh, yYMEHHE JCHCTBOBATh HCXOAS W3 CBOUX
BO3MOKHOCTEH;

SMITATHH, BKIIFOYAIOMICH CIOCOOHOCTh IOHHMATh AMOIMOHAJIBLHOE COCTOSHUC
JIPYTUX, YYUTHIBATh €0 TIPH OCYIIECTBICHUN OOIICHUS, CITOCOOHOCTh K COYYBCTBHIO
1 CONEPEKUBAHMIO;

COITMAJILHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTHh BBICTpAUBaTh OTHOIICHHUS C
JIPYTUMU JIFOABMU, 3200 TUTHCSI, POSIBIISITE MHTEPEC U pa3perniaTh KOHPIUKTHI.

NPEAMETHBIE PE3YJIBTATHI

K xoniy o6yuenust B 10 kiacce nmpeamMeTHbIe pe3yIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUN:

JIEMOHCTPUPOBATh HA TpPUMEPAX pojib U MecTo (u3uku B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHPA, B PA3BUTHUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTMH, B IPAKTUYECKOU JEATEIBHOCTH JIOJIEH;

YUUTHIBATh TPAHHUIIBI TMPUMEHEHHUS] HW3YYEHHBIX (U3HUECKUX MOJEJEH:
MaTepuaibHas TOYKa, WHEPIHAJbHAS CHCTeMa OTCcuéTa, aOCOJIOTHO TBEPIOE TEO,



MJCANBHBIA Ta3, MOJAEIM CTPOEHUs Ta30B, KUIAKOCTEUM MW TBEPABIX TEJ, TOYECHHBIN
AIIEKTPUYECKUH 3apsi]l IPU pelieHnr GU3NIECKUX 3a/1a4;

pacrno3HaBaTh (U3NYECKUE SABJICHUS (IIPOLECCHI) U OOBSCHATh MX HA OCHOBE
3aKOHOB MEXAHMKH, MOJIEKYJSPHO-KMHETHYECKOM TEOPUU CTPOEHHUs BEIIECTBA U
ANEKTPOJMHAMUKHU: PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJUHEHHOE JIBU)KCHHE,
cBOOOIHOE Ta/ICHUE TEJ, JBUKEHHUE 110 OKPY>KHOCTH, MHEPIIHS, B3aUMOICHCTBUE TEI,
auddys3usi, OpOYHOBCKOE JBHKEHHE, CTPOCHHE JKUIKOCTEW U TBEPABIX TeT,
U3MEHEHUE 00bEMa TeNl NMpU HAarpeBaHUM (OXJIAXAECHHUHU), TEIUIOBOE PaBHOBECHE,
UCIIapEHUE, KOHJEHCAlus, IUIABJICHNWE, KPHUCTAJUIM3AlMsl, KWUIICHHE, BJIAXXHOCTb
BO3/1yXa, MIOBBIIEHUE AABJICHUS T'a3a IIPU €r0 HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b
MEXKJy IapaMeTpaMu COCTOSIHHMsSI Ta3a B H30MpOLEcCaxX, DJJIEKTPU3ALMUA Tel,
B3aUMOJICUCTBUE 3aPsI0B;

ONHUCHIBATh MEXAHUYECKOE JBM)KEHUE, HUCHOJB3Yys (U3MUECKUE BEIUYUHBL:
KOOpPJIMHATA, IIyTh, IEPEMEILEHHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CUjla, UMITYJIbC
Tena, KUHETUYECKas SHEprus, MOTEeHUWaldbHAas HHEPrus, MexXaHudeckas padora,
MEXaHU4ecKass MOUIHOCTb, MpPU ONUCAHWUU NPaBUIBHO TPAKTOBATH (PUIUYECKHIA
CMBICJI MCIIOJIb3yEMbIX BEJIMYMH, UX 0003HAYEHUS U €IMHULI, HAXOAUTh (POPMYIIbI,
CBSI3bIBAIOIME TAHHYIO (PU3UYECKYIO BEIMUUHY C APYTUMHU BEJIMUYNHAMU;

ONKCHIBATh H3YYEHHBbIE TEIJIOBbIE CBOMCTBA TEJI M TEIUIOBBIE SIBJICHUA,
UCTIONB3ysl (PU3MYECKUME BEJIIMYUHBI: JaBJICHHE Tas3a, TeMIeparypa, CpeaHss
KHUHETHYECKasi JHEPrusi XaOoTUYECKOrO JBUMIKEHUS MOJIEKYJ, CPEeIHEKBaIpaTHUYHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOThI, BHYTPEHHsISI 3Heprus, paborta rasa,
KO3(Q(UIMEHT TOJIE3HOTO JEHCTBUS TEIUIOBOIO JBUTATENs; MpPU ONHCAHUU
MpPaBUJIbHO TPaKTOBaTh (PU3MYECKUH CMBICT HCMOIb3YEMBIX BEIMYMH, UX
0003HAaYEHUS U €AUHUIBI, HAXOAUTH (DOPMYJIbI, CBSA3BIBAIOLINE JAaHHYIO (DPU3NYECKYIO
BEJIMYMHY C APYTMMHU BEIMYMHAM;

ONMCHIBATh M3YYEHHBIE AIEKTPUUYECKUE CBOMCTBA BEIIECTBA M JJIEKTPUUYECKUE
ABJIEHUS (IIPOLIECCHI), MCMOJIBb3Ys (PU3NYECKUE BEIMYMUHBI: AJIEKTPUUYECKUHN 3aps,
ANEKTPUYECKOE TOJIE, HANPSHKEHHOCTh IOJIS, MOTEHIMAJ, PAa3HOCTh IMOTEHIHMAJIOB;
MPU OMUCAHUU MPABUIBLHO TPAKTOBATH (PU3UYECKHUI CMBICI UCHOJIb3YEMbIX BEJTUYHH,
ux O00O03HAUYe€HHUA M €IUHULBI, YyKa3blBaThb (HOPMYJIbI, CBS3BIBAIOLIME JaHHYIO
(bu3NYECKyIO BEIMUMHY C APYTUMHU BEJIMUYUHAMU;

aHAJIM3UPOBAaTh (PU3UYECKHE MPOLIECChl M SIBICHUS, HMCMOJIB3Yys (U3HMUECKUE
3aKOHBI M MPUHIMUIBL: 3aKOH BcemupHoro Tsarotenus, |, Il u |1l 3akonsr HproToHa,
3aKOH COXPAaHEHUSI MEXaHUYECKOW IHEPTUH, 3aKOH COXPaHEHUS] UMITYJIbCa, MPUHIIMI
CYNEpIO3ULIMA CUJ, NPHUHLIMI PABHONPABUS HMHEPUUAIBHBIX CHCTEM OTCYETA,
MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOEHHUS BEIECTBA, Ia30BbI€ 3aKOHBI, CBS3b
CpeIHENl KUHETUYECKOM HSHEpruM TEIUIOBOTO JIBUKEHHUS MOJIEKYJ € aOCOIIOTHOU
TEMIIEpaTypOH, IEPBBIN 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHHUS AIEKTPUYECKOTO



3apsiaa, 3akoH KyrnoHa, mpu 3ToM pa3innyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0
MaTeMaTHUECKOE BhIPAXKEHHE U YCIOBHS (TpaHUIlbl, 007aCTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MIPUHIUIIBI ICUCTBUSI MaIllUH, TPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3inyaTh YCJIOBHUS HUX O€30MAaCHOTO HCIOJIb30BaHUS B MOBCEIHEBHOU
KU3HH,

BBITIOJIHATh DKCIIEPUMEHTHI TI0 HCCIECIOBAaHWI0 (U3MYECKUX SBICHUH U
MPOLIECCOB C MCMHOJB30BAHUEM NPSIMBIX M KOCBEHHBIX HW3MEPEHHM, MPU ITOM
dhopmynHrpoBaTh NpodIeMy/3a1ady U THIOTE3y YYEOHOTO IKCIEpPHUMEHTa, COOMpaTh
YCTAaHOBKY U3 MPEJJIOKEHHOTO 000pYyI0BaHUsI, MPOBOAUTH OMBIT U (POPMYIHPOBATH
BBIBOJIBL

OCYIIIECTBJIATh MPSMBIE U KOCBEHHBIC M3MEpPEHUs (U3MUECKUX BEIMYUH, MPHU
TOM BBIOMPATh ONTHUMAIBHBIA CHOCOO HW3MEPEHMS] W HCHOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKU MOTPELIHOCTEN NU3MEPEHUI;

UCCJIEIOBATh  3aBUCHUMOCTH  MEXAy  (QU3MYECKUMHM  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHHUH, IPH OTOM KOHCTPYHPOBATH YCTAHOBKY,
¢buKkcUpoBaTh pe3yibTaThl MOJYYCHHON 3aBHCHUMOCTH (DU3MUECKUX BETUYMH B BHJIC
TabnuIl ¥ rpaduKoB, JA€IaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIEIOBAHUS;

coOmro/IaTh MpaBujia 0E30MacHOTO TpyJa MpHU MPOBEICHUU HCCICAOBAHHUMN B
pamMKax y4eOHOTO OKCIEPHMEHTa, Yy4eOHO-MCCIENOBATEILCKOH U  TPOEKTHOM
ACSTEIbHOCTH C HCIOJIB30BAaHUEM H3MEPUTEIBHBIX YCTPOHCTB M J1aOOPATOPHOTO
000py1oBaHUs;

pemaTh pacu€THBIE 3a/1a4u C SIBHO 33JJaHHOMN (DU3UUIECKON MOMIEINBI0, HCTIONb3YS
(¢u3MYecKue 3aKOHbI M MPUHIIAIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1aud BHIOMPATH
(U3UYECKYIO0 MOJIEND, BBIIETATh (PU3UUECKUE BEIMYMHBI U (DOPMYJIIbI, HEOOXOAUMBIE
is e€ pelieHus, MPOBOJUTH PacuéThl M OLIEHWBATh PEATBHOCTh MOIYyYEHHOTO
3HaUYCHUS (PU3NYECKON BETUUHHBL;

periaTh KaueCTBEHHBIC 3aJayi: BBICTPAUBATH JIOTHUYECKH HETPOTHBOPECUUBYIO
LENOYKY pacCyKJICHUI ¢ Omopold Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(dbuznyeckue SBJICHUS;

MCTIONb30BaTh TIPU PEIICHUU yueOHBIX 3a7ad COBPEMEHHbIE HH(POPMAIIMOHHBIC
TEXHOJIOTMH [JIsl TIOUCKA, CTPYKTYPUPOBAHUWS, WHTEPHPETANUA W TPEIACTABICHUS
y4eOHOH ¥ HAay4YHO-TIOMYJAPHON WH(POpMAIUK, TIOJYYCHHOW U3 Pa3IMYHBIX
HMCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIydaeMyt0 HHPOPMAITHIO;

IPUBOJUTH MPUMEPHI BKJIaJla POCCHUCKUX MU 3apyOCIKHBIX YUEHBIX-(DHU3UKOB B
pa3BUTHE HAYKU, OOBSICHEHHE TIPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU
U TEXHOJIOTHUI;

MCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3MKE B MOBCEAHEBHOW KU3HU IS
obecrieyeHus: OE30MACHOCTH TMpU OOpallleHHH ¢ MPUOOpaMu M TEXHUYECKUMU



YCTPOUCTBAMH, ISl COXPAHEHHS 3I0POBbS U COOIIOJECHUS HOPM HKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTatb B TpYMNIE C BBINOJIHEHUEM pPaA3JIMYHBIX COLHUAIBHBIX pOJEH,
IUTAHUPOBATh PabOTy TPYMIbl, PAIUOHAIBHO PpACHPENCNsITh OO0S3aHHOCTU U
IJIAHUPOBATh JICSATEIBHOCTh B HECTAHJAPTHBIX CUTYaAlUSIX, AICKBAaTHO OIICHUBATH
BKJIaJ] KaXKJIOTO U3 YYACTHUKOB I'PYIIBI B PEIICHUE pacCMaTPUBAEMOU MPOOJIEMBI.

K xonmy o0ydennsi B 11 kiacce npeaMeTHbIE Pe3yIbTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (u3uku B (HOPMHPOBAHUU
COBPEMEHHOW HAYYHOM KAPTHHBI MHpA, B PA3BUTUH COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B TMPAKTUYECKOW AEATEIBHOCTH JIIOAECH, LEJIOCTHOCTh M E€IMHCTBO
(bu3HYEeCcKOM KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TMPUMEHEHHUS] HW3YYEHHBIX (DU3UYECKUX  MOJIENICH:
TOYEYHBIN JJIEKTPUUECKHUM 3aps]l, Jyd CBETA, TOUCUHbIM HCTOYHHMK CBETA, SACpHAas
MOJIEIb aTOMa, HyKJIOHHAsI MOJIEJIb @aTOMHOTO siJipa MU pelieHuu (HU3NYECKUX 3a/1a4;

pacrio3HaBath (hU3WUYECKUE SIBJICHUS (TIPOLIECChI) U OOBSICHITH UX HA OCHOBE
3aKOHOB JJICKTPOJMHAMUKH U KBAHTOBOW (DUBUKHU: DJIEKTPUUYECKAs MPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE JEHCTBHUS TOKa, B3aUMOJICHCTBUE
MarHUTOB, JIEKTPOMArHUTHAS! MHIYKIIUS, JEHCTBHE MAarHUTHOTO IOJISl Ha MPOBOHUK
C TOKOM M JABWXKYIIMICSA 3apsj, OJJIEKTPOMArHUTHbIE KOJie0aHUS U  BOJIHBI,
MPSIMOJIMHEUHOE pacnpoCTpaHeHue CBETAa, OTpakEHHUe, MPETIOMIICHHE,
uHTtepbepeHius, audpakuus W OOJASpU3alus  CBETa, JUCIEPCUS  CBETAa,
dboroanekTpudeckuii dhdext (pororddekr), cBeTOBOE IaBICHHE, BO3HUKHOBCHHE
JIMHENYATOro CIEKTpa aroMa BOJOPOJA, €CTECTBEHHAasd W  HMCKYCCTBEHHAs
PaIMOaKTUBHOCTD;

ONMUCBHIBATh H3YyYECHHBIE CBOICTBA BEHIECTBA (BJIEKTPUYECKUE, MArHUTHBIE,
ONTHUYECKHE, IIEKTPUUECKYIO POBOJUMOCTD PA3JIMYHBIX CPEM) U DJICKTPOMArHUTHBIC
sBJIeHHs (TTPOIIECCHI), MCIOJIb3YS (DU3UYECKUE BEIMYUHBI: DJIEKTPUUCCKUN 3apsij,
CUJIa TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE COMPOTUBIIEHUE, PA3HOCTh
MOTEHIIMAJIOB, DJICKTPOJBMKYIIAsi CUjia, paboTa TOKA, MHIAYKIIUS MarHUTHOTO TIOJIS,
cuna Amrnepa, cuia JIopeHua, THAYKTUBHOCTh KaTYIIKW, SHEPTUS AIEKTPUUECKOrO U
MarHUTHOTO TIOJICH, IEPUOJ ¥ YacToTa KoieOaHuii B KoyeOaTeIbHOM KOHTYPE, 3apsia
Y cujia TOKa B MPOIECCe TapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJieOaHui, (PokycHoe
paccTOsiHME W OINTHYECKas CHWiIa JIMH3bI, MPU OINHUCAHUU TPABUIBHO TPaKTOBAaTh
(U3UYECKUI CMBICJ UCIOJIB3YEMbIX BEJIWYMH, HMX OOO3HAYCHUS U CIUHUIBI,
YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIWYUHY C JAPYTUMH
BEJIMYUHAMU;

ONMUCHIBATh H3YyYCHHBIE KBAHTOBBIE SBJICHUS W IPOLECCHI, HCHOJb3Ys
(du3nUecKue BETUYUHbBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U YaCTOTA



CBETa, DHEPTUS U UMITYJIhC (OTOHA, MEPUOJ MMOTypaCIaga, SHEPTUS CBSI3H aTOMHBIX
snep, MPU ONMUCAHWUU TPABUIBHO TPAKTOBATH (PU3WYECKUN CMBICT HCIOIB3YEMBIX
BEJIMYMH, UX 0003HAYEHHUS U €IUHUIIbI, YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINE TAHHYIO
(U3UYECKYIO BEJIMYHMHY C APYTUMH BEJIMUYMHAMU, BHIYUCISITH 3HAUCHUE (PU3MUECKON
BEITUINHBL;

aHATM3UPOBaTh (PU3MUYECKHUE TMPOIECChl W SBICHUS, HCTIONB3YsA (HU3UUIECKUE
3aKOHBI M TPUHIUIBE: 3aK0H OMa, 3aKOHBI TOCJIEIOBATEILHOTO W TapalICIIBHOTO
COCIMHEHUSI TPOBOJAHMKOB, 3akoH Jlkoyns—JleHna, 3aKkoH 53JIEKTPOMAarHUTHOU
UHAYKIIMU, 3aKOH TPSMOJIMHEHHOTO pPAaCIpPOCTPAHEHMSI CBETA, 3aKOHBI OTPAXKEHMUS
CBETa, 3aKOHBI MPEJIOMJICHHMSI CBETa, ypaBHeHHE OiHIITeHa it (oTorddexTa,
3aKOH COXPAaHCHHS HHEPTUH, 3aKOH COXpAHEHHWS HMITYJIbCa, 3aKOH COXpaHCHUS
AIEKTPUUECKOTO 3apsijia, 3aKOH COXPAHEHMs MAcCOBOTO 4YHCIIA, MOCTyJaThl bopa,
3aKOH PaJMOAKTUBHOIO pacmaja, Mpyu 3TOM pPa3inyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHAa, €ro MaTeMaTU4YeCKOe BBIPAKEHHWE U YCJIOBHUS (TpaHUIlbl, OOJIACTH)
MIPUMEHUMOCTH;

OTIpeIeNATh HAMPABIICHUE BEKTOPA MHAYKIIMM MAarHATHOTO TOJISl TIPOBOIHUKA C
TOKOM, CHJIbl AMIiepa u cuiibl JIopeHiia;

CTPOUThH U OMUCHIBaTh U300paKEHUE, CO3/ITaBAEMOE TUIOCKUM 3€pKaJioM, TOHKOH
JIMH30M;

BBITIOJTHATh DKCIEPUMEHTHI TI0 HCCIICIOBAHUI0 (U3MYECKUX SBICHUH U
MPOIIECCOB C HCIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX H3MEPCHHUH: TPH OTOM
dhopmyHpoBaTh NMpoOIeMy/3aady U THIOTE3y YICOHOTO IKCIIEpUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEIJIOKEHHOTO 000pYI0BaHMsI, IPOBOAUTH OMBIT U (HOPMYITHPOBATH
BBIBOJIBL

OCYIIECTBJIATh MPSMBIE U KOCBEHHBIC M3MEpPEHUs (U3MUCCKUX BEIMYUH, TPHU
TOM BBIOMPATh ONTHUMAIBHBIA CHOCOO0 H3MEPEHHS W MCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

HCCJIEI0OBATh 3aBUCUMOCTH (PU3MUYECKUX BEITUYMH C HCIIOJIH30BAHUEM MPSIMBIX
W3MEPCHHUI: TIPM O3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHpPOBATH pe3yiIbTaThl
MOJTYYCHHOM 3aBUCUMOCTH (PM3WYECKUX BEITWYUH B BHJIC TaOIUI] U TpauKOB, AIaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIICIOBAHMUS;

coOmro/IaTh TMpaBujia OE30MacHOTO TpyJa TP MPOBEICHUU HCCICAOBAHHUMN B
paMKax y4eOHOro OSKCIEPUMEHTA, Yyd4eOHO-HCCIICIOBATEIbCKOH W  IMPOCKTHOM
NEATETBHOCTH C HCITOB30BAHUEM HM3MEPHUTEIBHBIX YCTPOWCTB M JIaOOPAaTOPHOTO
000py10BaHUS;

pemaTh pacu€THHIE 3a/1a4u C SIBHO 33JJaHHON (PU3UIECKON MOJMEIBIO, HCTIONB3YS
(¢M3MYecKre 3aKOHBI M MPUHIIAIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/Jadd BHIOMPATH
(U3UYECKYIO MOJIENb, BBIIETATh (U3HMUECKUE BEJIUMUUHBI U (POPMYIIBI, HEOOXOIUMBbIE



ig €€ pelieHHs, MPOBOAUTH PACUEThl U OLEHUBATh PEATBHOCTH IMOJIYYEHHOTO
3HaYeHUs PU3NIECKON BEITMYMHBI,

pemaTh KayeCTBEHHBIC 3a/laud: BBICTPAaUBATh JIOTMYECKH HEMPOTHBOPEUYUBYIO
[IETI0YKY PpACCYXJICHUH ¢ ONMOpOoi Ha H3y4EeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYecKue SIBICHUS;

MCIIOJIb30BaTh MPH PEIICHUU y4eOHBIX 3a7ad COBPEMEHHbIE MH(POPMAIIMOHHBIE
TEXHOJOTHH [UIsl TOMCKA, CTPYKTYPHUPOBAHUS, WHTEPHIPETAIMH U TPEICTaBICHUS
y4eOHOM ¥ HAYYHO-TIONMYJSPHOM MHPOpPMALMKU, TOJYYCHHOM U3 pa3IUYHbIX
MCTOYHUKOB, KPUTHUECKU aHATTU3UPOBATH MOJTydyaeMylo HH(POPMAIIHIO;

OOBSICHATH MPUHIIMIIBI JCHCTBHUS MaIINH, MPUOOPOB U TEXHUUYECKUX YCTPOUCTB,
pa3ianyaTh yCIOBHS X O€30MaCHOTO MCIIOIb30BAHMS B MOBCEAHEBHON KU3HU;

IPUBOJUTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apyOE€KHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE IPOLIECCOB OKPYKAIOIIETO MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

MCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS N0 (PU3MKE B MOBCEAHEBHOW KU3HU IS
oOecrieyeHuss 0€30MacCHOCTH TpH OOpalIeHuU C NpUOOpaMu M TEXHUYECKUMU
yCTPOMCTBAMHU, JJII COXPAHEHUS 3[0POBBbS M COOJIIOJEHUS HOPM 3KOJIOTHYECKOIO
MOBE/ICHUS B OKPYXKalolleH cpene;

paboTaTh B TpyNIEe C BBIIOJHEHHEM PA3IMYHBIX COIHMAIBHBIX POJIEH,
IUTAHUPOBaTh pabOTy TPYMIbBI, pPAIMOHATBHO pAcIpeAetsiaTh OOS3aHHOCTH U
IUTAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CHUTYAIUAX, aJeKBaTHO OIICHWBATH
BKJIAJ] KQXK/I0T0 U3 YYACTHUKOB I'PYIIIbI B PEIICHHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue
(undposbie)
n/ pasjeoB u TeM | Bcer Konrtpoubnsl | IIpakrnyecku
oOpa3oBaTe/ibHbIE
n MporpaMmMsbI o e padoThbI e padoThbI
pecypchl
bu6nmoreka [IOK
1. Kunemaruka 11 1 1 https://m.edsoo.ru/7f41bf7
2
bubmuorexa [JOK
2. Jlnnamuka 12 1 1 https://m.edsoo.ru/7f41bf7
2
3aKoHbI bubmoreka [IOK
3. coxpaHeHus 5 1 https://m.edsoo.ru/7f41bf7
SHEPIUU 2
bubnnoreka IIOK
4| Cratnka 5 https://m.edsoo.ru/7f41bf7
2
MounekynsipHas bubnuoreka [JOK
5. ¢usuxka. 15 1 1 https://m.edsoo.ru/7f41bf7
TepmouHaMuKa 2
KOOI HAMUK bubmmorexa [JOK
6. Thox 8 1 https://m.edsoo.ru/7f41bf7
. 2
3aKOHBI
MIOCTOSIHHOTO
ToKa bubmuorexa [JOK
7. ’ . 12 2 2 https://m.eds00.ru/7f41bf7
DNEeKTPUIECKHUI )
TOK B Pa3JIMYHBIX N
cpenax
OBIIEE
KOJIMYECTBO
7 5
YACOBIIO 08
I[TPOI'PAMME



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

11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBanue
Ne (undposbie)
pas3jie/ioB U TeM Konrpouabnsie | IIpakrnueckue
n/n Bceero oOpa3oBaTejibHbIE
NPOrpaMMmblI padoThI padoThI
pecypchbl
! OcCHOBBI 17 1 5 bubmuorexa [JOK
" | BIEKTPOJUHAMUKHI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
Koieb 7 1
2. OJICDARHA H BOIHEI https://m.edsoo.ru/7f41c97c
DJIEKTpOMarHUTHbIE 3 1 bubnuoreka [JOK
3. KoJIeOaHus https://m.edsoo.ru/7f41c97c
[IpousBoactso,
nepeaaya u
4 I/ICEO?‘ILSOB&HI/IG 4 bubmorexa LHOK
' . https://m.edsoo.ru/7f41c97¢c
AJIEKTPUUYECKON
SHEPrUu
c MexaHn4eckue 3 bubmuoreka [JOK
" | BOJIHBI https://m.edsoo.ru/7f41c97c
DNeKTpOMarHuTHBIE bubnunoreka [JOK
6. 4 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
C 16 1 3
7. BETOBBIC KBAFTRT https://m.edsoo.ru/7f41c97c
DJIeMEHTHI TEOPUU 4 bubnmnoreka [JOK
8. OTHOCHUTEITBHOCTHU https://m.edsoo.ru/7f41c97c
9 Nznyuenue u 5 bub6nuorexa [IOK
" | CIIEKTpPBI https://m.edsoo.ru/7f41c97c
10. | CBeTOBBIE KBAaHTHI 5 bubmmorexa [TOK
' https://m.edsoo.ru/7f41c97c
11. | AtomHas ¢usuka 4
12 du3nka aTOMHOTO 12 1
sapa
DJeMeHTapHbBIC
13. P 2
YaCTHIIBI
3HavyeHue PU3NKU
JUTSL OOBSICHEHUS
14. | Mupa u pa3BuUTHUs 2
MIPOU3BOUTEIIBHBIX
cui oOmrecTBa
n
5. TOTOBOC 8 1
MOBTOPCHHE



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

OBIIEE KOJIMYECTBO

YACOB I10 ITPOITPAMME 102




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

e ®usuka. 10 knacc: 6a30BbIi 1 podunbHbIi ypoBHU/ ['.5. Mskumes, b.b. byxoBiies,
H.H.Cotckuii. — M.: [Ipocsemenne, 2013.

e Owusuka. 11 kmacc: 6a30BbIii U poduibHBIN ypoBHH/ ['.51. Msikuies, b.b. Byxosues,
H.H.Cotckuii. — M.: [Ipocsemenue, 2013.

e (CoOopHuuk 3ama4 no ¢pusuke. 10 — 11 kmacce /A.I1. PeimkeBuy. — M.: JIpoda, 2015.

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

o Omsuka. 10 kacc: 6a30BbIii U poduibHBIN ypoBHH/ ['.51. Msikumies, b.b. Byxosues,
H.H.Cotckwuii. — M.: [Ipocsemenwue, 2013.

e ®usuka. 11 knacc: 6a30Bbiit 1 npoduibHbIl ypoBHU/ ['.51. Makues, b.b. byxoBiies,
H.H.Corckuii. — M.: [Ipocsemenne, 2013.

e Coopruk 3ama4 o pmuke. 10 — 11 xmace /A I PeivkeBuu. — M.: JIpoda, 2015.

o @usuka / KacbsiHoB B.A., O0111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«JIPODAY;
®dusuka, 10 kmace/ KacbsinoB B.A., O0111€CTBO ¢ OrpaHUYE€HHON OTBETCTBEHHOCTHIO
«IPODAy; AknnonepHoe odmectBo «M3narenscTBo «lIpocBemenuey

o @usuka / KacbsiHoB B.A., O0111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«JIPODAY;
®dusuka, 11 knace/ KacbsinoB B.A., O0111ecTBO ¢ OrpaHUYE€HHON OTBETCTBEHHOCTHIO
«IPODAy; AkinonepHoe obdmectBo «M3narenscTBo «IIpocBemnieHne»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://nsportal.ru

http://ypok.pd

http://teenet.ru
http://openclass.ru

http://pedmir.ru



http://nsportal.ru/
http://урок.рф/
http://teenet.ru/
http://openclass.ru/
http://pedmir.ru/
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