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[IporpamMma 1o (u3uke 06a30BOro ypoBHs Ha ypoBHE CpeiHero oOIIero
oGpasosanms pa3paboTana Ha OCHOBE NOJNOKEHUH 1 TpeboBaHUI K pe3ybTaTaM
ocBOCHHS OCHOBHOI oOpa3zoBare/ibHOW NporpamMmel, npejacrapieHssx B GI'OC
COO, a tawke ¢ yuérom QenepanbHoi pabouel nporpaMmbl BOCIIUTAHUA H
KOHLENIH TIpenojaBanus ydeoHoro npejmera «@usuka» B 00pazoBaTesibHbIX
OopraHu3aluax Poccuiickoit Depnepanuu, pea3yomnx OCHOBHBIE
o0Opa3oBaresibHble TPOTPaMMBbI.

Cojepanue TnporpaMMbl 10 (U3MKe HanpaBieHO Ha (popMUpoBaHue
eCTeCTBEHHO-HayYHOM KapTHHBI MUpa 00y4aroiuxcs 10—11 knaccos npu 00y 4eHny
ux ¢u3nke Ha 6a30BOM YpOBHE Ha OCHOBE CHCTEMHO-AESTENIbHOCTHOIO MOAXOIa.
[Iporpamma no ¢usnxe coorercTByeT TpedoBanuaM GPI'OC COO k nnaHupyeMbIM
JIMMHOCTHBIM, MPEIMETHBIM M METalpeIMETHBIM pe3y/ibTaTaM OOYYeHHUs, a TaKKe
VYUTBIBAET HEOOXOOUMOCTh peanu3alid MEXIPeIMETHBIX cBsA3edl QU3UKHA C
eCTeCTBEHHO-HAYYHBIMHU yueOHBIMHU IIpeIMeTaMu. B Heit orpeie/IaroTCs OCHOBHEIC
LIeJIH M3yYeHHs1 GU3MKK Ha YPOBHE CpefHEro obIero obpasoBaHus, MIIaHAPYEMBIC
pe3ynbTaThl OCBOGHHMs Kypca (GH3MKH: JHYHOCTHBIE, METAalpeAMETHBIC,
npeaMeTHbIe (Ha 6a30BOM ypOBHE).

[Tporpamma no ¢u3uKe BKIFOYAET:

« IUIAHMpYEMBble PE3yIBTATHI OCBOCHHA Kypca GHu3MKH Ha 6a30BOM YPOBHE, B

TOM YMCJIE NIPEAMETHBIE Pe3YIIBTATHI 110 FofaM 00yUYeHus;

« comepxanue yueGHoro npeamera «Pusrkay» Mo rogam o0yIeHHs.

du3uka KaKk Hayka o Hauboiee OOIIMX 3aKOHaX IPHPOABI, BBICTynas B
KayecTBe y4yeGHOro mpeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBINH BKIIA] B CHCTEMY
3HaHuil 00 okpyxaromem mupe. IIIKoNbHEI Kype QU3HKK — CHCTeMOOOpa3y oIy
JUIS eCTeCTBEHHO-HAYYHBIX YUeOHBIX MPEeIMETOB, IIOCKOJIBKY HH3UYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOLECCOB M SBIEHMH, M3y9acMBIX XHUMHEH, OHOJIOrHeEH,
dusuueckoif reorpadueli M acTpoHomueil. Fcrone3oBaHue W aKTHBHO®
npuMeHeHMe  (DU3MYECKHX 3HAHMM  ONpENeNisieT  Xapakrep W pasBHUTHE
pa3Ho06pa3HbIX TEXHONIOTHH B Cepe SHEPreTHKH, TPAHCIIOPTA, OCBOCHUS KOCMOCa,
MoJNy4eHHs HOBBIX MaTepUajoB C 3aJAHHBIMU CBOWCTBAMM M Apyrux. Msyuenne
(M3MKH BHOCHT OCHOBHOH BKJIaJl B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOH KapTHHEI
mMupa obydaolmxcs, B (OPMHPOBAHHE YMEHHH NPUMEHSATb Hay4YHbIH METOA
1103HaHKUs NPH BBINIOJITHEHWH UMH YYeOHBIX HCCIIeIOBAHHH.

B ocHoBy Kypca (pU3MKH JUIs YPOBHS cpeiHero odumero oOpa3oBaHts NOIOKEH
pAJ1 ujiei, KOTOPbIE MOXKHO PACCMATPUBATh KAK ITPHHIIKIILI €70 NOCTPOSHHSL.

Hoesn yenocmuocmu. B COOTBETCTBHH € Hel Kypc siBISeTCS JIOTHYCCKH
3aBEPILIEHHBIM, OH COJIEP)KUT MAaTepUall U3 BCeX pasziesioB (PU3MKH, BKIIOUAET KakK
BOIIPOCKH! KJIACCHYECKOH, TaK U COBPEMEHHOH (DHIHKH.




Hoes eenepanusayuu. B coorsetctsun o Hell matepuan kypea dusmkn
O0BEIMHEH BOKPYr  (H3MUEcKuX Teopuit.  Beaymum s Kypce siBisiercs

¢opmupoBanue npencrasnenuii o CTPYKTYPHBIX YPOBHSIX MaTepuu
mnoie.

, Belecrse

Hoes zymanumapuzayuu. Eé PCAIIM3ALIUA  MIPeAnonaraeT MCnonb30BaHMe
'YMaHHTApHOTO TOTEHLHMana (GU3MYECKOH HAYKH, OCMbICICHHE CBSI3U Pa3BUTHsI
$u3HKK ¢ pa3BUTHEM 06LIECTBa, A TaKKe G MHUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMK
H 5KOJIOTHYECKMMHU NpobiieMaMH.,

Hoes npuxnaonoi Hanpaenernnocmu. Kype pusnku npeanonaraer 3HakoMerso
¢ IIMPOKHM KPYTOM TEXHHYECKHMX U TEXHOIOTHYCCKHX MPUIOXKEHHH M3YUYEeHHbIX
TE€OPHH U 3aKOHOB.

Hoes  skonozuzayuu PCAIU3YyeTCsI TIOCPEACTBOM BBEJCHHS DIIEMEHTORB
CONCPXAHUS, TOCBAMIEHHBIX SKOMOTHYECKHM npobjiieMaM  COBPEMEHHOCTH,
KOTOpBIC CBSA3aHBI C Pa3sBUTHEM TEXHHKH M TEXHOJIOTHH, a Takxe 00CYyXIeHus
POOJIEM PallMOHAIBHOIO TIPUPONOTIONIE30BAaHMSI U HKOJIOrMUYECKOH 6e30IacHOCTH.

CrepxHeBBIMM 5i1eMeHTaMK Kypca (M3HKM Ha YpoBHE CpeiHero obiiero
00pa3oBaHus ABNAIOTCA (U3MUECKHe Teopru (PopMHUpOBaHHE NpENCTABICHUH o
CIPYKTYpe IMOCTPOCHHA (PU3UYECKOM TeOpHH, pou (byHIaMeHTabHBIX 3aKOHOB H
MPUHLATIOB B COBPEMEHHEIX NIPENCTABIECHHUX O MPHPO]IE, rpaHHLaX IPUMEHUMOCTH
TEOPHH, VISl ONIMCAHHUS €CTECTBEHHO-HAYYHBIX SBICHUM K TIIPOLIECCOB).

CHcTeMHBO-IeATeNbHOCTHBIH MOaX0Nn B Kypce (QHU3MKH peamusyercst mpexe
BCETO 3a CYET OpraHM3alMH 3KCIIEPUMEHTANBHOM NefTe/bHOCTH obyyaroumxcs,
Jln1s1 6a30BOTO ypOBHS Kypca GHU3HKH — 3TO HCIIONB30BAHUE CHCTEMEL GpoHTaNEHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB H 1a6OPaTOPHEBIX paGoT, KOTOpbIE B IporpamMme
mo ¢usnKe OObENUHEHH! B OOLIMH CIHCOK yYeHMYECKHX MPaKTHYECKUX paboT.
Bhinenenne B yKkasaHHOM mepeyHe nabOpPaTOPHBIX PaboT, MPOBOIUMEBIX pib) 1
KOHTPOJI1 ¥ OLCHKH, OCYIIECTBILIETCS YIaCTHUKAMH 06pa3oBaTeIbHOro npouecca
MCXOZI M3 OCOOCHHOCTEH ITAaHMPOBAHHS W OCHAINEHHS KaGHHeTa Guzuxu. Ipu
3TOM o00ecreyMBaeTCs OBNAfEHHE OBYYaAIOIMMHUCS YMEHHAMH IIPOBOIMTE
KOCBEHHBIC H3MCPEHHUS, HUCCIEMOBAHUSA 3aBUCHMOCTEH (H3MUECKMX BEIHYHH M
IIOCTAHOBKY OIIBITOB ITO IPOBEPKE NMPEATOKEHHBIX THIIOTES.

Bonbuioe BHUMaHHUe ynenseTcs pemeHuo PacU€THBIX M KaueCTBEHHBIX 3a4ay.
I1py aTOM [ pacuéTHEIX 32124 IPHOPUTETOM SBIISIOTCS 3alaYyy ¢ SIBHO 3aJJaHHOM
hu3MYecKoil MOZIENBIO, IO3BONSIONIHE NPUMEHATh H3y4YyeHHblE 3aKOHBI M
3aKOHOMCPHOCTH KaK M3 OJHOIO pasiena Kypca, Tak U HHTErpUpys 3HaHHUs H3
Pa3HBIX pa3nenoB. [l KauecTBEHHBIX 3a1ad MPHOPUTETOM SIBJIAIOTCS 3aNaHHA HA
OOBACHEHME NpPOTEKaHWs (GU3UYECKUX SBICHHH U MPOLIECCOB B OKpY Karollel
KU3HY, Tpebyroumme BbIGOpa (GH3HYECKOM Momend s CUTyallUHd IPaKTHKO-
OPHEHTHPOBAaHHOI'O XapaKTepa.



HCCICNOBAHUS  M3yYaeMpIxX ABICHHH ¥  IIpoIeccos, SMIIMPHYECKHX |
dyHRaMeHTANBEHEBX 3aKOHOB, VX TEXHUYECKUX PHMEHEHH,

Jlaboparoproe obopynoBanue s YUCHHIECKMX TNpPaKTHYECKHX paGoT
dbopmupyercs B BHII TEMAaTUYECKUX KOMILUIEKTOB I o0ecriednBaeTCs B pacuére
OMHOrO KOMILIEKTa Ha ABYX oOywarommuxcs. TemaTHueckyie KOMIIJIEKTBI
naboparoproro O0OPYNOBaHUS NOMKHEI GEITE IIOCTPOCHBI Ha KOMILIEKCHOM
HCTIONBE30BaHUM aHANIOTOBBIX 1 IU(POBEIX PUGOPOB, a Taike KOMITBIOTePHEIX
M3MEPUTENBHBIX CHCTEM B BHJle ITUPPOBEIX naboparopuii.

OcHOBHBIME nemsMu U3y4eHus hU3UKH

» GbopMupoBanue HHTEpeca M CTpeM

M3YYEHHIO IIPUPOJIEL,
CIIOCOOHOCTEN;

B 0011eM 06pa3oBaHiH SBISIOTCS:

TeHUsT 00yYamIuxcs K Hay9HOMY
Pa3BUTHE HX HWHTEIUIEKTYalbHBIX K TBOPYECKHUX

Pa3BUTHE NPEACTABIeHUH O HayYHOM MeTojIe TIO3HaHUs ¥ QOPMHpPOBaHHMe
MCCIIEI0OBATENIBCKOTO OTHOIEHHS K OKPY XKalOLTUM SBIIEHHUSIM;
(opmupoBanue HayuHOTO MHUPOBO33PEHUsI KaK PE3yIbTaTa W3YYEHHUS OCHOB
CTPOCHMS MaTepHH U GyHNaMEHTATBHEIX 3aKOHOR Qu3uKy;

* (opmupoBaHHe yMmeHwit OOBSICHATH  SBNEHMS
dusmyeckux 3Hauwmit 1 HAy4YHBIX [JOKa3aTeNbCTB;
$hopMupoBaHKe TpexcTaBIeHmit o ponu pusmxu
CCTECTBCHHBIX HAYK, TEXHUKM M TEXHOJIOTH,

C  HCIIONIB30BaHHEM

AJISL PasBUTHS NPYTHX

HocTiwxenne >Tux uenei obecreunBaeTcs pemmenuem CIIEQYIOIIUX 3a1ay B

fiporiecce u3yyeHus Kypca GU3HKK Ha YPOBHE CpefiHero oburero o6pasosanus:

* TpPHOOPETEHNE CHCTeMBI 3HAHMI 06 001mHx
3aKOHaX, TEOpUAX, BKJIIOYAs MEXAHHUKY, MONEKYNSPHYIO (H3UKY,
SJIEKTPOSIMHAMHUKY, KBAHTOBYIO $U3KKY U 3memMenTE] aCTPOH3NKH;

* (opmupoBanue ymenuis NPUMCHATE  TEOPETHYECKHE 3HaHHs JJIf

OOBACHEHHs  busnyecKkux SBICHUH B npupone u  mus TIPHHATHA
MPaKTUHECKUX pelleHuit B oBceHeBHOI YKHU3HH;

Pusmyeckux 3aKOHOMEPHOCTHX,



* OCBOCHHE CMOCOOOB pelleHns PasnUuHBIX 321249 ¢ SBHO 3a/IaHHOM
usnueckoii  mMonensio, 3anau, NoJIpasyMeBaloliux  caMoCTOATEILHOe
co3anne GU3NIECKoit Mo, alekBaTHOM YCIOBUAM 3a/1a4u;

* TIOHUMAHME (M3UYCCKHX OCHOB M NPUHIMIOB AeHcTRis TEXHUYECKUXK
YCTPOHCTB M TEXHONOTHYECKHX MPOLECCOB, X BAUAHMUS Ha OKPYKAIOILY 0
cpeny:.

* OBJAACHHE METOJAMH CaMOCTOATENLHOTO MIAHUPOBAHUS M MpoBeaeHUA
(DM3MYECKMX IKCIIEPUMEHTOB, aHanmu3a u MHTeprpeTaund HHpopMaumy,
ONPEACTICHIS 10CTOBEPHOCTH MOMYYEHHOTO Pe3y bTaTa;

* CO3JaHMe yCIOBHH JUIS Pa3sBUTHA YMeHHH MPOEKTHO-HCCIIeI0BATENBCKOH,
TBOPYECKOMH 1esTeNbHOCTH.

Ha wusyuenne ¢usmku (6azosbrit YPOBEHb) Ha YpOBHE CpeIHEero ob6iero
obpasoBanns oTBoaMTCs 136 yacos: B 10 Kiacce — 68 yacoB (2 4yaca B Hezieno0), B
I'T knacce — 68 yacos (2 yaca B HEZIelo).

INpennaraemeiii B nporpamme mo $usnke mnepeveHp na6OPaTOPHBIX U
HPAKTHYCCKHX  paboT sBAseTCs peKOMEeHIOBaHHBIM, YIUTeIb [enaeT BbIOOp

TPOBEACHMs 1abOPaTOPHBIX paGOT M OMBITOB c YYETOM HHIUBHIYaIbHBIX
ocobeHHOCTel 06yyarommxcs.



COJAEPXAHHUE ObYUEHUA

10 KJIACC

Pasaen 1. ®u3uka 1 MeTOABI HAYYHOI'O MO3HAHUS

dusuka — Hayka o npupozae. HayuyHble MeTOABl MO3HaHHUS OKPYIKAFOIIETO

mupa. Ponb akcriepyMeHTa 1 TEOPUH B IPOLIECCE MO3HAHUS MTPUPOABL. DKCIIEPUMEHT
B U3HKe.

MonenupoBaHuie (U3UYECKHX SBICHHH U MpoleccoB. HaydHble TMIIOTE3BI.
@u3nyecKHe 3aKOHBI M TEOPHUH. I'paHUIBI TPHUMEHUMOCTH (PH3MYECKHX 3aKOHOB.
[ IpHHIIUIT COOTBETCTBHA.

Pons ¥ MecTto Qu3nKM B (OPMHUPOBAHHH COBpeMEHHOH Hay4HOH KapTHHEI
MHpa, B IPaKTUYECKOHN NeATEeIFHOCTH JIFOIEH.

Hemonecmpayuu

AHajloroBele H UH(POBBIE H3MEPHTENBHBIE MPHOOPH], KOMIIBIOTEPHBIE
JaTYHUKH.

Paznen 2. MexaHuka

Tema 1. Kunemamuxa

Mexannyeckoe nsmkeHHe. OTHOCHUTENBHOCTh MEXaHMYECKOTO BMKEHHA.
Cucrema otcuéra. TpaekTopwsl.

IlepemelnieHre, CKOpOCTh (CpemHAs CKOPOCTb, MIHOBEHHAs CKOPOCTB) H
YCKOpEeHHEe MAaTepHalbHOM TOYKH, MX MPOEKIMH Ha OCH CHCTEMbI KOOPIHHAT.
CrnoxxeHue nepeMeIleHHH | CI0XeHHe CKOPOCTEH.

PaBHOMEpHO® H DaBHOYCKOpEHHOE NPSMOJMHEWHOE IBHKeHHE. I paduku
3aBUCHMOCTH KOODJMHAT, CKOPOCTH, YCKOPEHHS, IyTH | II€peMECHHUS
MaTepyaIbHOM TOYKH OT BPEMEHH.

CBoOozHoe nazieHne. Y cKopeHHe CBOOOHOTrO ITaieHus.

Kpugonuneiinoe nBmwxeHue. [IBiKeHHe MaTepHaTbHON TOUKH [0 OKPYKHOCTH
C TIOCTOSIHHOH TI0 MOJYJIIO CKOPOCTBIO. YTJIOBask CKOPOCTH, JIMHEWHAS CKOPOCTb.
Ilepuon u yacrora obpauienus. I[eHTpoCTpeMUTENBHOE YCKOPEHHeE.

Texnuueckue yCTpOHCTBA W TNPAKTHYECKOE IIPHMEHEHME: CITHIOMETP,
ABH)KEHHE CHAapAIOB, LENHEIE U peMEHHEIE TIepeaayH.

Lemoncmpayuu

Mogenb cucTeMsl 0TCuéTa, WTIOCTPALMS KHHEMATHUECKHX XapaKTEepUCTHK
JBUXKEHHS.

IIpeobpazoBanue nBrKeHHUI C HCIIONTB30BAHHEM IIPOCTHIX MEXAHH3MOB,

[Tanenue Ten B Bo3ayxe u B paspexeHHOM IIPOCTPAHCTBE.

HaGmonenne nsmkenus Tema, GpolieHHOro mox YIJIOM K TOPU3OHTY H
TOPHU30HTANBLHO.



Hamepenne yekopenns ¢csoboHoro najieHus.

Hanpagsnenne cKopocTH 1pH JIBMKEHHH 110 OKPYKHOCTH.

Vwenuveckun sxenepumenm, nabopamopnsie pabom

HM3yuenne HEpaBHOMEPHOTO JIBHAKEHHSA C LENBIO ONPEeseHHs MIHOBEHHON
CKOPOCTH.

Hcenenosanne COOTHOWICHHS MEKAY IyTAMM, NPOHACHHBIMH TeloM 3a
MOCNE/I0BATEIbHLIC  PaBHbIE TIPOMEKYTKH BPEMEHH [IPH PaBHOYCKOPEHHOM
ABMKEHHUH C HAYAILHON CKOPOCTBIO, PABHOI HYITIO.

M3yuenne aBukeHns 1apuKa B BA3KOH KHIKOCTH.

M3yuenne asuxenns tena, 6poiieHHOrO rOpH3OHTAIBHO.

Tema 2. Junamuka

[puvunn  otHocutensHocTH  [anunes. [lepswiii  3akon  HeioToma.
MuepumnanbHbie CUCTEMbI OTCYETA.

Macca rena. Cuna. Ilpunumn cyneprnosuuuu cii. Bropoii 3akon HeioTona ais
mMarepuaibHoi To4KHK. Tpetnii 3akon HeloTOHa /U1 MaTepHaIbHBIX TOYEK.

3akon BcemupHoro TaAroteHus. Cuna TsokectH. [lepBas KocMHuYeckas
CKOPOCTb.

Cuna ynpyroctu. 3akos I'yka. Bec tena.
Tpenne. Buabl Tpenus (nokos, ckoabxkeHus, kayeHus). Cuna tpenus. Cyxoe

Tpenne. Cuna TPEeHMs CKOJbKEHHUsS M cuia TpeHus nokosd. Koagduument tperus.

Cuna conpoTHBICHHUS NPH JABHKEHHH Tejla B JKHIKOCTH HJIH rase.
[locTynarenbHoe W BpalllaTe/bHOe JABHAKEeHHe abCcoMOTHO TBEPAOIo Tena.
MoMeHT CHJIbl OTHOCHTEIbHO OCH BpauleHua. [liedo cunel. Ycaosus

paBHOBECHs TBEPJOIO Tea.
TexHnyeckue YyCTpOHCTBA M IPAKTHYECKOE MMPHMEHEHHEe: MOALLHITHUKH,

ABMIKEHHME MCKYCCTBEHHBIX CITyTHHKOB.
Hemonempayuu
ABjeHne HHepPLHH.
CpaBHeHHe MACC B3aMMOJICACTBYIOLIHX Tell.
Bropoi 3akon HeioToHa.
Mimepenne cui.
Croxenne cui.
3aBHCHMOCTE CHJILI YIIPYTOCTH OT lepopMaliHu.
Hesecomocth. Bec rea npH YCKOPEHHOM NOABEME H NAJSHHM,
CpasHeHuHe CHJl TPEHHS NOKON, KA4EeHHA H CKOJIBKCHHA,
Yenosus pasiosecHs Teépaoro rena. Buanl paBHOBECHA,
Vuenuueckuii sxcnepumenm, aabopamoprvie pabomei
Hsyuenne asuxicenns Gpycka 10 HAKJIOHHOH IJIOCKOCTH.

P



HcenenoBanne 3aBHCHMOCTH ct YUPYTOCTH, BO3HHKAIOIIHUX B MPYKHHE K
PE3HHOBOM 00Opasiie, OT uX Ae(opMaryy.

HccnenoBanue  ycnogwit PaBHOBECHA TBEPHOrO Tena, HMEIOLIEr0 OCk
BpalLEHHus.

Tema 3. 3axousi coxpanenus ¢ mexanuxe

VMmynec MarepuanbHOH TOYKH (Tema), cucrembl MaTepHANIBHBIX TOYEK.
WMmynsc cunmsl u u3MeHeHue HMITyNbCa Tena. 3aKkoH COXpaHeHHs HMMITyJIbCa.
PeakTuBHOe nBmxeHuE.

Pabota cuitbl. MoImEocTh CHITEL

Kunetwaeckas smeprus MaTepuanbHOH Toyku. Teopema 06 H3MeHeHMH
KUHETHYE€CKOM 3HEePIuH.

[MoTeHuuansras 3Heprusl, IoTeHnnansHas SHEprus YIpPYro
ne(OPMHPOBAHHO HPYKHHEL IlorenuuansHas sHeprus Tela BOIA3H IIOBEPXHOCTH
3eMH.

[loteHumansHele w  HemoTemmmaibHEE cunel.  CBsa3p  paloTel
HETIOTEHIHANIBHBIX CHJI C U3MEHEHHEM MeXaHUYEeCKOI SHEPrHH CUCTEMEI TeJl. 3aKOH
COXpaHEHHS MEXaHUYECKOM SHEpPIHH.

YIpyrue 1 Heynpyrue cTONKHOBEHES..

Texungeckue ycrpoiicTBa u TIPaKTHYECKOe MPUMEHEHHE: BOJOMET, KOME,
DY KHHHBIH [IUCTONET, IBUKEHHE PaKeT.

Lemoncmpayuu

3aKOH COXpaHeHHs UMITyTbCa.

PeaxTtuBHOE nBMXeHUeE.

ITepexon moTeHIHaNBHOMN 3Hepruy B KHHETHYECKYIO M 00paTHo.

Vuenuueckuil sxcnepumenm, nabopamopmuie pabomur

Hsydenne abcomoTHO Heynpyroro ymapa c IIOMOIIBIO NIBYX OIUHAKOBEIX
HUTSHBIX MasiTHUKOB.,

Wccenenosanue cBsisu paboTH CHIBI ¢ H3MEHEHHEM MEXaHHYECKOH SHEpruu
Tela Ha NpUMepe PacTsHKEHHsS PE3NHOBOIO XKIyTa.

Paznen 3. Mosnexynsipuas pusuxa u TEPMOJHHAMHKA
Tema 1. Ocrosbt MoneKyNAPHO-KUHEMUYECKO T meopuu
OcHOBHEIE IT0JIOKEHHUS MOJIEKY IIPHO-KUHETHYECKOH TEOPHHM M HX OMNBITHOE
obocHoBaHHe. BpoyHOBCKOE IBIIKEHIe. Hupdysus. Xapakrep nswxenus u
B3aHMOJIEHCTBUA 4YacTHL BelnecTBa. Momeny CTPOCHHS Tra3oB, XHIKOCTEH H
TBEPABIX TeJ U OOBACHEHHE CBOHCTB BEILIECTBA HA OCHOBE 3THUX Mojelel. Macca U
pasMepsl moseky.1. Konuuectpo Bemectsa. [TocTosuuas ABorapo.

Tennoroe paBHoBecHe. Temnepatypa u eé usmepenue. Illkana TEMIIEPATYP
Lenbcus.



Mozens  uneambHoro rasa.  OcHoBHoe YPaBHEHHE  MOIEKYJIApHO-
KHHETHIECKOH TEOPHH WEANbHOTO Trasa. AGCOIOTHAS TEMIlepaTypa Kak Mepa
CPEAHEH KMHETHYCCKOH OSHEPrMM TEMIOBOrO JBMKEHHS YaCTHL Iasa. [xana
remnepatyp Kensuna. ['a3oBbie 3akoHbl. YpasHenue MenneneeBa—Knaneiipona.
3akoH JlaneTona. M30MpoIeccE B MaeanbHOM rase c IIOCTOSIHHBIM KOJIMYECTBOM

BemecTBa. ['paduueckoe mnpencrasnenne H30IIPOLIECCOB: HM30TEpMa, H30X0pa,
n3o0apa.

Texnuyeckue ycrpoiicTa wu IPaKTHIECKOe TPHMEHEHHE: TEPMOMETP,
Oapomerp.

Hemoncmpayuu

OmeITEI, NOKa3BIBaOIIKE AUCKPETHOE CTpPOEHHME BeIlecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKHX COEIUHEHH.

Omnbitel 10 MU y3uMu KUIKOCTEH U Ta30B.

Mozens 6poyHOBCKOro IBHKEHHMS.

Monens onsrra IllTepHa.

OnbITHI, JOKa3bIBAIOIIHE CyIIeCTBOBaHHE MEXXMOJIEKYJIIPHOTO
B3aMMOEUCTBHS.

Mopgens, unnroctpupyroias Ipupoy NaBlIeHHs ra3a Ha CTeHKH cocypa.

OHBITLI, HIITIOCTPHPYIOIIME YpaBHEHHE COCTOSAHHS MICaIBLHOIO rasa,
H30IIPOLECCHI.

Vuenuueckuii sxcnepumenm, rabopamopmwie pabomoi

OnpenerneHne Maccel BO3Ayxa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEpeHHM
00BEMa KOMHATBI, IaBJIEHUs U TEMIIepaTyphl BO3yXa B Heil.

HccienoBaHKe 3aBUCHMOCTH MKy TlapaMeTPaMH COCTOSIHUS Pa3peKeHHOro
rasa.

Tema 2. Ocrogbl mepmoouHaMuKu

TepMmonuHamu4eckas cucTeMa. BHYTpeHHssS SHEPrusi TepMOIUHAMHYECKOMN
CHCTEMBI M CIIOCOOBI €€ n3MeHeHus. KonmuecTBo TeIoTs! ¥ pabota. BHyTpeHHs
3HEprus  OJHOATOMHOrO  HIealbHOro  rasa.  Bumel  Temnonepenaum:
TEIUIONPOBOIHOCTh, KOHBEKIIHS, U3Iy4yeHUEe. Y AeNbHasl TEIUIOEMKOCTh BEIECTBA.
KonudecTBo TEIIOTE! IpH Temionepeaadye.

[lonatue 06 ammaGaTHOM mponecce. IlepBBIM 3aKOH TepMOIMHAMHKH.
[Ipumenenve mepBoro 3akoHa TepPMOAMHAMHKH K H3ompoueccam. I'paduueckas
HHTeprpeTanus paboTHI rasa.

Bropoii 3axoH TepMoauHaMuky. HeoGpaTHMOCTB IIPOLIECCOB B MPHPOJIE.

Tennosele  mamwmupl,  IlpuHOuMObl  JeHCTBHA — TEIUIOBBIX — MALIHH.
IlpeoGpasoBanusi sHeprum B TemoBblX MamuHax. Koadduumenr mnonesxoro
AeHCTBHUS TernoBoi Mamuubl. Lluxn KapHo ¥ ero ko3(¢HIUMEHT MOIe3HOro
ACHCTBHUSA. DKOJIOrHYECKHeE MPOGIeMB] TEII0IHEPreTUKH.



TexHuyeckHe YCTpOHCTBA M NpakTHYeckoe TMpHMEHEHHe: [BHUIaTelb
BHYTPEHHETO CropaHHsl, OBITOBOH XOJIOAMIBHUK, KOHAMILIHOHED.

Hemonempayuu

VisMeHeHHe BHYTpEHHEH JHEPrMM Tena MpH COBEPIICHHH pPabGOTHL BBHUIET
MpoOKH M3 OYTBUIKA NOA NeHCTBHEM CXATOro BO3[yXa, HarpeBaHHe 3¢bHpa B
NaTYHHOHN TpyOKe IyTEM TpeHHs (BUAECOAEMOHCTPALMA).

V3MeHeHHe BHYTpeHHe SHepruy (TeMepaTyphl) Tea IpH Temionepenaye.

OnbIT M0 aMabaTHOMY PacIIHPEHHIO BO3MyXa (OIBIT C BO3LYIUHEIM OTHHBOM).

Mopenu napoBoil TypOHHbL, JBUTATENS BHY TPEHHETO CTOPAHHs, PEAKTHBHOTO
JBUTATEIS.

Vuenuueckuii skcnepumenm, nabopamoprwie pabomet

H3mepeHue ynensHO TeNI0EMKOCTH.

Tema 3. Azpezamnuvie cocmoanus eeugecmea. Pazoevie nepexoosl

[lapooGpa3oBanue ¥ KOHIEHCAIHS. Hcnapenne u xuneHHe. AGCONMIOTHAs H
OTHOCHUTENbHAs BIIAXXHOCTb BO3dyXa. HachlmeHHBIH map. YJenbHas TEIIoTa
napooOpa3oBaHusl. 3aBUCHMOCTh TEMIIEPATYPhI KUIIEHHS OT JaBlICHHS.

Tsépnoe teno. Kpucrammueckue u amopdusie Tena. AHU30TPOIHS CBOMCTB
kpuctauioB. JKuakxue kpucramiel. CoBpeMeHHble MarTepuanbl. lliaBneHue u
KpHCTaJUIH3aLKs. Y AenbHas TertoTa rasnenus. CyOmumanus.

VYpaBHeHUe TemnoBoro HanaHca.

TexHuueckHe yCTpPOHCTBA M IIPAaKTHYECKOE INpPHMEHEHHEe: THUTPOMETP H
IICUXPOMETp, KaJIOpUMETp, TEXHOJIOTHHU IIOIyUYeHHs] COBPEMEHHBIX MaTepHAIIOB, B
TOM YHCJIe HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Hemoncmpayuu

CBoOMCTBa HAChIIEHHBIX I1apOB.

Kunenue npy NOHM)XEHHOM JaBlICHHH.

Crioco0bI H3MEpEeHHsI BIaXKHOCTH.

Ha6rofieHue HarpeBaHus U IUIaBlI€HUs] KPUCTANIMYECKOTO BEIECTRA.

JleMOHCTpaLus KpUCTaJJIOB.

YVuenuueckuil s3xcnepumenm, nabopamoprule pabomel

H3mepeHre OTHOCUTENBHON BIaXXHOCTH BO3yXa.

Pasznen 4. JneKTpoAMHAMHKA
Tema 1. Inekmpocmamuka
DneKTpu3auus TeNl. DneKTpudeckuit 3aps. JIBa BUIa 3JIEKTPUUECKUX 3apsAI0B.
[IpoBonHMKY,  OMANEKTPUKH M IOMYNPOBOAHMKH.  3aKOH  COXpaHEHHS
3JIEKTPHYECKOrO 3aps/a.
B3aumoneiictue 3apsanoB. 3akon Kynona. ToueuHbld snexTpudecKri 3apsa.
Onextpuueckoe moje. HanpsxéHHOCTb dyeKTpHYeckoro mojs. IIpuHIHI



CYTCPIO3ULUHH 3JIEKTPUYECKUX Monell. JIMHuK HaNpHKEHHOCTH IIEKTPHYECKOTO
TOJIs.

Pabota cun sanextpocraTnyeckoro nost. [loresnuan. PazHocrs MIOTEHIIHAJIOB.
[IpoBopnukn M musnexrpuxu s JNCKTPOCTATUYECKOM ToNe. J[uaneKTpudeckas
NPOHHULIAEMOCTb.

DNEeKTPOEMKOCTE. Konnencarop. Dnektpoémkocts miockoro KOHJIEHcaTopa.
OHeprus 3apsKeHHOro KOHJI€HCaTopa.

Texuuueckue ycrpoiictea u [IPAKTHYECKOE TIPUMEHEHHE: 3JIEKTPOCKOLI,
SIEKTPOMETD,  3MEKTPOCTaTHYeCKas 3allluTa, 3a3eMIICHHe 3JIEKTpONpHOOpOB,
KOHZICHCATOD, KONUPOBAIIbHBIH allIlapaT, CTPYHHBIH IIPHHTEP.

Hemorempayuu

YCTPOHCTBO M NpHHIUT HeHCTRHS JJIEKTPOMETpA.

Bzaumopeiicteue HadJIEKTPHU30BAHHEIX TeJl.

ONEKTPUYECKOE TONe 3apSIKEHHEBIX Tel.

IIpoBOHHKH B 37I€KTPOCTATHYECKOM IIOJTE.

OJIeKTpOCTATHYECKAs 3aIlUTa.

JIH3JIEKTPHUKH B 3IEKTPOCTATHYECKOM TIOJE.

3aBHCUMOCTE  3JIEKTPOEMKOCTH IIIOCKOTO KOHZEHCAaTOpa OT IUIOMaaH
TTaCTHH, PaCCTOSAHHA MEXIY HUMH H IHIJIEKTPUIECKOH MPOHHIIAEMOCTH.

OHeprus 3apsHKEHHOTO KOHIEHCaTopa.

Yuenuuecxuii axcnepumenm, nabopamopuuie pabomet

M3mepenne 3n1eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. IlocmonnHsLii snekmpuseckuii mox. Toxu é paziuunvix cpedax

ONEeKTPUYECKHH TOK. VYCJIOBHS CyINEeCTBOBaHHUS DJIEKTPHYECKOTO TOKA.
Hcrounuku Toka. Cuia Toka. ITocTOSHHBIH TOK.

Hanpsoxenne. 3akon OMa i yyacTka LENH.

ONEeKTpUYECKOE CONPOTHBICHHE. YJENbHOE CONpPOTHUBIEHHE BEIIECTBA.
ITocnenoBatensHOE, apalIeIbHOE, CMEIIAHHOE COSAMHEHNE TIPOBOIHHKOB,

Pabora osnekTpuueckoro Toka. 3akoH JDkoyns—JleHua. MoImHocTh
3JIEKTPUYECKOIO TOKa.

DNeKTPOABHKYLIAs CHIa M BHYTpPEHHEE CONPOTHBIEHHE HCTOYHHMKA TOKA.
3akon OMma 151 ONTHOH (3aMKHYTOM) si1eKTpHYeckol 1end. KopoTkoe 3aMbIkaHHe.

DNeKTpoHHas  NPOBOJAMMOCTh  TBEPABIX  METAJUIOB.  3aBHCHMOCTb
CONPOTHBIIEHHSI METAJIJIOB OT TeMIepaTyphl. CBEPXIPOBOAMMOCTb.

OneKkTpuveckuii Tok B Bakyyme. CBOHCTBA 3JIEKTPOHHBIX Ty4KOB.

[MonynpoBoaHuky. CobcTBeHHas U NpHMECHas IIPOBOIHMOCTD
nomynpoBogHukoB. CoiicTBa p—n-nepexona. [TomynpoBoaHHKOBEIE TPHOOPEL.

OnekTpuyeckuif TOK B  pacTBOpax M  pAacIiaBaX  JIEKTPOJIHTOB.
ONeKTponuTHYeCcKas AUCCOLHALUSL. DNEeKTPOJIU3.



INEKTPUUECKHit TOK B razaX. CamMOCTOATENbHBIA M HecaMOCTOSTENbHbIH
paspsa. Monuus. [nasma,

Texunueckne ycrpoiferBa M npaxrudeckoe NIPUMEHEHHE:  amrepMerp,
BOABTMETP,  PCOCTAT,  MCTOMHMKH TOKA, 3JIeKTpOHArpesatenbHple npubopsl,
IEKTPOOCBETHTENIbHBIC MPUOOPBI, TEPMOMETP CONMPOTUBIEHHS, BaKyyMHbIA KO/,
TEPMUCTOPBI H (POTOPE3UCTOPDI, OTYIPOBOAHHKOBBIH MO/, Fa/bBAHUKA.

Jlemonempayuu

M3Mepenne cuitbl TOKa M HanpsKeHus.

3aBUCHMOCTB  CONPOTHBICHHUS LUMITHHAPHYECKUX TIPOBOAHUKOB OT JUJIMHBI,
MIIOIIAIM MOTIEPEYHOro CeYeHHUs U MaTepuaa.

CMewanHoe coeHen e IPOBOIHUKOB,

[Ipsmoe  w3MepeHue >neKTPOABMKYIIEH CHIIBL Koporkoe 3ambikanue
FaIbBAHMYECKOTO 3JIEMEHTa H OLEHKA BHY TPEHHETO COMPOTHBIICHHS.

3aBHCHMOCTb COTIPOTHBIIEHUS METAIOB OT TeMIIepaTyphl.

IIpoBoaumocTs anexTponuTos.

HckpoBoii paspsn u mpoBoxumocTs BO3[yXa.

OAHOCTOPOHHSAS NPOBOXMMOCTD AHOMA.

VYuenuueckuii sxcnepumenm, nabopamopnsie pabomor

M3yuenne cMewansoro coennnenns PE3UCTOPOB.

Vi3mepenue aneKTpoIBHXKyIell CHIIBI HCTOYHHKA TOKA M €ro BHYTPEHHETO
COIIPOTHUBIIEHHS.

Habmonenue snexrponmuza.

MexnpeaMeTHbIe CBA3H

M3syuyenne kypca ¢usuku 6azoBoro yposus B 10 Knacce OCYINECTBIAETCS C
Y4ETOM COZEep)KaTeNbHBIX MEXIPEAMETHBIX CBS3eH ¢ KypcaMH MaTeMaTHKH,
OuosoruK, XMMHH, reorpadMu U TEXHOJIOTHA.

Medicnpeomemnvie nonsmus, cCBA3aHHBIE C H3ydYeHHeM METOJIOB HAy4HOI0
TIO3HAHUsA: SBJICHHE, HayyHBIH ()akT, rumoresa, (GU3MYeckas BEIIHYHMHA, 3aKOH,
TeOpHsl, HabJIIOieHHE, IKCTIEPHMEHT, MOJIETTHPOBAHHE, MOJEJIb, H3MEPEHHE.

Mamemamuxa: pemeHue cucTEMBI YPaBHEHUH, JWHelHas OYHKLHS,
napabona, runep6osa, ux rpaguKy ¥ CBONCTBA, TPHUIOHOMETPHYECKHE (YHKIHH:
CHHYC, KOCHHYC, TaHI€HC, KOTAHT€HC, OCHOBHOE TPHIOHOMETPHUECKOE TOXIECTEO.
BEKTOPBI M X MPOEKLIHK Ha OCH KOOP/MHAT, CIOXKEHHE BEKTOPOB.

buonozus: MexaHuyeckoe JBHXKEHHE B KHBOI| npupone, nuddysus, ocmoc,
Ten1000MeH KUBBIX OPraHU3MOB (BH/IbI TEIUIONEpeIaYH, TEIIOBOE paBHOBECHE),
YIEKTPUHECKHE ABJICHUSA B IHBOH IPUpo/Ie.

Xumun: TMCKpeTHOE CTpOoeHHe BelecTBa, CTPOEHHE ATOMOB H MOJIEKYJI, MOJIb
BEUIECTBA, MOJIADHAS Macca, TEILIOBbIe CBOMCTBA TBEPABIX TeJl, KHIKOCTEI H ra3oB,



JJIEKTPHYECKHE CBOMCTBa METAaJIJIOB, JJIEKTPOJIMTHYECKAA AHUCCOLHALINA,
rajJilbBaHukKa.

I'eozpaghus. BITaXXHOCTH BO3IYXa, BETPbI, GapoMeTp, TEPMOMETD.

Texnonozus.: mpeodpa3oBaHue IBHKEHHI C HCIIONB30BAHHEM MEXAaHH3MOB,
YU4ET TpeHHS B TEXHHKE, NOILIMIHMKH, HCIIONb30BAHHE 3aKOHA COXPAHEHHs
HMIybCa B TEXHHKe (paKera, BOZOMET W JIpyrue), ABATaTelh BHYTPEHHErO
CrOpaHys, MapoBas TypOuHa, OBITOBOK XONOIUIBHUK, KOHAMIMOHED, TEXHOJIOTHH
MOIyYeHHs] COBPEMEHHBIX MATepHalioB, B TOM YHCIE HaHOMATEpHAlOB, H
HaHOTEXHONIOTHH, 3JIEKTPOCTATHYECKAs 3allUTa, 3a3eMJIEHHE BIIEKTPOIPHOOPOB,

KCEPOKC, CTpYWHBIH TIPHHTED, 3JIEKTpOHArpeBaTeIbHbIE IIpHOOPEI,
3NIEKTPOOCBETHTENbHBIE IPUOOPEL, raIbBaHKKA.

11 KIIACC

Pasnen 4. JnexrponnHamuka

Tema 3. Maznumrnoe none. DneKmpomMazHumMHan UHOYKUUA

ITocTosHHbIE MarHATEL B3auMoeiicTBIE IOCTOSHHBIX MATHUTOB. MarHuTHOe
noje. BekTop MarHuTHO! HHAYKUUH. [IpHHIUI CYTIEpHIO3HIMA MATHUTHEIX IOJIEH.
Jlunvy MarHMTHOM MHOyKumu. KapTuHa &IMHMHA MarHMTHOM MHIYKUMH IOJIA
IIOCTOSIHHBIX MarHHUTOB.

MarsauTHoe 10N€ NPOBOJHMKA C TOKOM. KapTWHa JHMHHE HHIYKIHMH
MarHATHOTO MOJIA UIMHHOIO IPSMOrO IIPOBOJHHMKA U 3aMKHYTOIO KOJIBIIEBOTO
IIPOBOJHHKA, KaTyIIKU ¢ ToKoM. OmnbIT OpcTena. BzaumoznelicTBre MpoBOAHUKOB C
TOKOM.

Cuna Ammepa, €€ MOAYJIb H HanpaBeHHe.

Cuna JlopeHna, e€ MoIynb U HanpaslleHHe. JIBHXXCHUE 3apsSiKeHHON YaCTHIIEI
B OJIHOPOJHOM MarHuTHoM noie. Pabora cuisl Jlopenua.

SIBneHye D3JIEKTPOMarHUTHOM MHAYKIMH. IIOTOK BekTopa MarHWTHOH
MHAYKIMH. ONEKTPOABMXKYINas CHIa HHOYKUUH. 3aKOH 3JIEKTPOMATrHHTHOM
nHaykuun Papanes.

BuxpeBoe 3/€KTpHyeckoe Iojie. OJEKTPOABIDKYINAs CHJIa WHAYKLUHH B
MPOBOJIHUKE, ABHXYILEMCS MOCTYNaTeIbHO B OHOPOJHOM MarHUTHOM IIOJIE.

[TpaBuno Jlexna.

MHaykTUBHOCTb. SIBlIeHHE CaMOMHAYKLHH. OJEKTPOINBIKYILAs CHIA
CaMOMH/Ty KL H.

DHeprus MarHUTHOTO IIOJIS KaTyLIKH C TOKOM.

DJIeKTpOMarHUTHoOE IoJIe.,

Texuuyeckue ycTpoiicTBa M MpakTHUECKO€ IMPHMEHEHHE: ITOCTOSHHEIE
MarHuThl, 3JIEKTPOMAarHUThl, 3JIEKTPOJABUraTEb, YCKOPHTENIH 3JI€MEHTapHBIX
HacCTHll, MHOYKLIMOHHAS I1eYb.



Hemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO MyYKa MATHHTHBIM [1OJIEM.

JIMHMM MHIYKUUU MAarHUTHOTO TIOJIS.

B3auMozelicTBYE IBYX IPOBOIHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cunel JIopeHIa Ha HOHEI 3JIEKTPOJINTA.

SIBnenHue aneKTpOMAarHUTHOM HHIYKIKHY.

[IpaBuno Jlenna.

3aBUCHMOCTD BJIEKTPOABHIKYILEH CHIIbI HHIYKIUH OT CKOPOCTH H3MEHEHHs
MarHUTHOTI'O OTOKaA.

SIBNeHMe caMOMHIyKIHH.

Vuenuueckuii sxcnepumenm, nabopamopmeie pabomoi

VI3yyeHue MarHHTHOTO MONS KATyIIKU ¢ TOKOM.

Hccnenosanue neiicTBys OCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBIeHUs 51eKTPOMArHHTHOM UHAYKLHUH.

Paznen 5. KosieGaHust 1 BOJIHBI

Tema 1. Mexanuueckue u 31ekmpomazuummsie Kone6anus

KonebarenpHas  cucrema. CBobonHBIE  MexaHHUeCKHe  KoJeOaHms.
I'apmonnyeckue xoneGanus. Ilepuon, wacrora, aMIuIuTyna U (asza konebaHwmii,
Ilpy*uvHHBIH MasTHHK. MaTeMaTHuecKuil MasTHHK. YpaBHeHHe rapMoHHYECKHX
Kkosebanuil. [IpeBpainenye SHEPTHM IPY rapMOHHYECKHX KOJTeOaHMsX.

KonebarenbHeiit koHTYp. CBOGOAHBIE BIEKTPOMATHHTHEIE KONEGAHHS B
HICaIbHOM KOnebaTebHOM KOHTYpe. AHamorus MEXTY MEXaHUYECKHMH H
3JICKTPOMarHUTHBIMH Konebanuamu. ®opmyna Tomcoma. 3axon COXpaHEeHHUs
SHEPTHH B HIeaJIbHOM KoJIebaTeIbHOM KOHTYPE.

Ipencranenue o saryxaromux KoneGaHUAX. BEIHYXIeHHbIE MexaHMeCKHe
Konebauusi. Pe3oHaHc. BeIHYKIeHHBIE 2]IeKTPOMATHUTHBIE KOTeGaHHus.

[lepeMeHHEIN TOK. CuHycounaNbHbIi  IIEPEMEHHBIH  TOK. MomHocTh
NEPEMEHHOTO0 TOKA. AMIUIATYIHOE M HEHCTBYIOIEE 3HAYEHHME CHIIEI TOKA U
HanpsHKeHHS.

Tpancpopmarop. ITpousBonctso, mepefaya H MOTpebeHme 3JIEKTPHUIECKOMH
SHEPrHH. DKOJOTHYECKHE PHCKH NPH IIPOU3BOACTBE 3JIeKTpooHeprun. Kynerypa
HCIIOJIb30BaHHA 3JICKTPOIHEPTUH B MIOBCEAHEBHOMN JKHU3HH.

TexHudeckme ycTpolicTBa M IpaKTHUECKOe NPHMEHEHHE: 3JIeKTPHYECKH
3BOHOK, I€HEpaTop [IePEMEHHOTO TOKa, JIHKHU 3NeKTpoIepeay.

Hemonempayuu

Hcenenosanme napamerpos komeGaTensHOM CHCTeMSI (Npy>XHHHBIH HIIH
MaTeMaTH4ecKuii MasTHHK).



Habmionenue 3atyxaromunx xoneGauuis.
Hccenenosanue cBoiicts BBIHYKJIEHHBIX KONeOaHuii,
Habmonenue pesonanca.

CBo6oHbIe 2NIeKTPOMATHHTHBIE KOJTe6aHUs..

OcuunnorpaMmel (3aBHCHMOCTH CHJIBI TOKA K HalpsKeHUs OT BPEMEHH) Ui
3NEKTPOMAarHUTHBIX KOJleOaHuid.

Pesonanc mpu nocnenosaTensHOM  coemuHeHHH pe3sucTopa, KaTyLIKH
WHIYKTUBHOCTH M KOHAEHCATOPA.

Monens THHHY 3JIeKTponepenayHy.

Vuenuueckuil sxcnepumenm, nabopamopmuie pabomuwi

Hccnenosanue 3aBucuMocTu Nepuoa Manblx KonebaHH Ipys3a Ha HUTH OT
JTTMHBI HUTH M MacChl TPy3a.

Hccnenosanue nepemMeHHOro ToKa B LeIH U3 MOC/IEOBATENBHO COSTMHEHHBIX
KOHZICHCATOpa, KaTyIIKH B PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHumHbLE 607IHbI

Mexannuecknue BOIHEI, yCIOBHS pacnpoctpanenus. Ilepuoa. CkopocTs
PaClpOCTpaHCHUsT W JIJIMHAa BOJHEL IlomepedyHrle M NpPONONBHBIE BOJHEL
Hurepdepenius 1 qudpaknus MeXaHHYECKHX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMKocTh 3ByKa. Bricora ToHa. TemOp 3ByKa.

DNEKTPOMArHUTHBIE BOJHbL. YCIOBHA M3Iy4eHHs 3NIEKTPOMATHUTHEIX BOJIH.
Bsaumuasg opuenTanus Bextopos E, B, V B 3JIEKTPOMAarHuTHOMW BoyiHe. CBolCTBa
3NIEKTPOMArHUTHBIX BOJH: OTPaKCHHE, NPEIOMIEHHE, TOspH3aus, JHbpaKius,
uHTepdepeHHst. CKOPOCTE 3JIEKTPOMAarHUTHEIX BOJIH.

IlIxaya 31eKTPOMarHUTHBIX BONH. [IpHMeHEHHe 3IeKTPOMATHHTHEIX BONH B
TEXHUKE U OBITY.

[TpyHLIMIIBI pafOCBA3Y U TeneBHaeHMA. Paguonokarus.

DJIeKTPOMarHUTHOE 3arpsA3HeHHe OKPYIKAIOLIEH cpe/bl.

Texuuveckue ycTpoHcTBa M IpPaKTHYECKOE NPHMEHEHHE: MY3bIKalbHEIE
MHCTPYMEHTBI, yJIbTPAa3BYKOBAsd IUATHOCTHKA B TEXHHKE M MEIMIMHE, panap,
pajiHONpUEMHHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBU-neys.

Hemoncmpayuu

O6Gpa3oBaHKe U pacrpoCcTpaHeHHe ITOTIEPEUHBIX M IIPOXOJBHEIX BOJH.

Konebmomeecs Teno kak HCTOYHUK 3BYyKa.

Habmio1enne oTpakeHust ¥ peoMIIeHHS MEXaHHUECKHX BOJIH.

Habmoenue nurepdepeninn u 1udpakiinu MEXaHHUECKHX BOJIH.

3BYyKOBO# pe3oHaHC.

Habmopenue cBazn rpomMkoctd 3Byka M BBICOTHI TOHA ¢ AMIUIMTYNOH M
4acTOTOH KoJieOaHHH,



HccnenoBanie CBOHCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpaKeHHE, PEJIOMIICHHUE,
nossspu3aLus, IHPpaKkLus, UHTephepeHus.

Tema 3. Onmuka

['eoMeTpuueckas onrtudka. IIpsMonuHelHOe pacnpoCTpaHEHHE CBeTa B
onHOpoaHOM cpene. JIyd cBera. ToyeyHbll HCTOUYHHK CBETA.

OTpakeHHe CBETa. 3aKOHBI OTpaXKEHHs cBeTa. [10CTpoeHHe H300pKEHHUH B
TJIOCKOM 3€epKalle.

I[IpenomyieHHe cBeTa. 3aKOHbI PeJIOMIIeHHs cBeTa. AGCONIOTHBIH IT0Ka3aTenb
npenomnenus. [lonHoe BHYTpeHHee oTpaxkeHHe. IIpenenpHBIH yroll IOJHOTO
BHYTPEHHETO OTPa)KEHHS.

Hucriepcus cBeta. CIIOXKHBIN cocTaB 6enmoro cBeta. LIBeT.

Cobuparoliye 1 paccenBaroiie JuH3bL. ToHKas MTHH3a. POKYCHOE PACCTOSHHE
M ONTHYECKas CHJIA TOHKOH JMH3BL. IlocTpoeHue u300paXkeHHil B COOMPAIOIIKX H
pacceHBaroIIMX TuH3axX. PopMyna TOHKOMH TMH3EL Y BelTHYeHHE, 1aBaeMOe JIHH30H.

[Ipenensl NPUMEHUMOCTH T€OMETPHUYECKOH OITHKH.

Bonxosas onrtuka. HuTepdepeHuus cBera. KorepeHTHbIE HCTOYHHKH.
VcnoBus HabMIONEHHS MaKCHMyMOB M MHHMMYMOB B HHTepP(EPEHIIHOHHOM
KapTHHE OT OBYX CUH(Aa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Huopakuus ceera. J(udpakumoHHas peméTka. YcaoBHe HaOIIOICHHS
[JIaBHBIX MaKCHMyMOB IIpH TIaJieHMH MOHOXPOMATHYECKOro cBeTa Ha
IU(PPaKLIHOHHYIO PEIIETKY.

ITonspuzanus cBeTa.

TexHUUYECKHE YCTPOHCTBA M INPAaKTHYECKOE NPUMEHEHHWE: OYKH, JyIa,
doToanmapaT, NPOEKIHOHHBIM anmnapar, MHKPOCKOI, TENECKOI, BOJIOKOHHAs
OITHKA, TH(PPaKIHOHHAA PEIIETKA, TOJIPOUA.

Jlemoncmpayuu

[IpsMoNHHEHHOe pPaclpoCTpaHeHHe, OTPaKeHHEe M IPENOMIICHHE CBeTa.
Onruyeckue MpUOOPEL

[TonHOE BHYTpeHHee oTpa)keHHe. MoJiesib CBETOBOJA.

HccrnenoBaHue CBOHCTB H300paXKeHHH B JIMH3aX.

Mopenu MUKPOCKOIIa, TeJIeCKoIa.

Hab6mroneHue HHTepdepeHLHH CBETA.

Ha6monenue qudpakiiuy cBeTa.

HabmroneHue JUCIIEpCUHU CBeTa.

[TosyyeHue crieKTpa ¢ MOMOIIBIO MPHU3MBL

[TonyyeHue creKTpa ¢ MOMOILBIO JHPPaKIHOHHOH PEIIETKH.

Habmronenue nonsipu3aldy cBeTa.

Vuenuueckuii sxcnepumenm, rabopamopHbsle pabomel

W3mepenue nokasaress IpeloMJIEHHs CTEKIIA.



HccnenoBanue cBOHCTB H300paXkeHHil B TMH3aX.
HabnroieHue qucriepciu cBera.

Pasnen 6. OcHOBBI cnenHAaJILHONH TEOPHH OTHOCHTEIBHOCTH

["'paHuLBI TPIMEHHMOCTH KJIaCCHYeCKOH MexaHHKH. [TocTynaTsl criequanbHO#
TEOPHH OTHOCHUTENHHOCTH: MHBApHAHTHOCTh MOMYJII CKODOCTH CBETa B BaKyyMe,
MPUHLUI OTHOCUTENIPHOCTH DWHINTEHHA.

OTHOCUTENLHOCTS OJHOBPEMEHHOCTH. 3aMeJVIeHHe BPEMEHH U COKpaIlEHHE
IJTAHBEL.

DHeprus U UMITYJIbC PEIATHBUCTCKON YaCTHIBL

CB#13b MacChl ¢ Hepryueil ¥ UMITyIbCOM PeJISTHBHCTCKOM YaCTHIBl. DHEprus
TIOKOSI.

Pa3pen 7. KBanToBas ¢puzuka

Tema 1. Dnemenmol KEAHMOBOH ONMUKU

®otonsl. Popmyna [Inanka cBa3u sHeprid GHOTOHA C €0 YaCTOTOH. DHEPTHs
¥ UMITYJIbC (DOTOHA.

OtkpeiTHE U uccnenoBanue Gotoaddexra. OnbiTel A. I'. Cronerosa. 3aKOHEI
dporoaddekra. YpapHenne ODiHimTeiiHa 1 porodddexra. «KpacHas rpanunay
dotorddekra.

ITaBnenue cBeta. Omeitel I1. H. JleGenepa.

XHUMHYeCKoe NeHCTBHE CBETA.

TexHHUYECKHe YCTpOMCTBa M IpPAKTHYECKOE IpUMEHEHHe: (OTOINEMEHT,
doTomaTIHK, COIHEYHAs Oarapes, CBETOTHOL.

Jemoncmpayuu

doTo3(hdeKT Ha yCTaHOBKE C LIHHKOBOH IIaCTHHOM.

HccnenoBaHKe 3aKOHOB BHeITHero GpoTtoad¢exra.

CBeTonHOA.

ConneuHas GaTapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona, OmnbiTel Pesepdopaa mo paccesHuio o -4acTHLL.
[InanerapHas Mozens aroma. [locrynmatsl bopa. M3nyuenuwe u mnornomenue
(OTOHOB NpHU IEpexole aToMa C OJHOIO YPOBHS JHEPrudH Ha npyroi. Buusl
crniekTpoB. CnIeKTp ypOBHEH 9HepruM aToMa BOJ0OpoJa.

BonnoBele cBoiicTBa yactuil. Bonusl ae Bpoitnsa. KopnyckynspHo-BoaHOBOH
AYyau3M.

CrioHTaHHOE M BBIHYKIEHHOE H3JTyUeHHE.

TexHuueckHe yCTpoOHCTBA M INpaKTHYECKOe NPHMEHEHHe: CHeKTpabHbIH
aHasu3 (CrIeKTpOCKon), jla3ep, KBAHTOBBIN KOMIBIOTED.

Lemoncmpayuu



Mopnens onbita Pesepdopaa.
OupejielieHue JUIMHbL BOJHbI Jlasepa.
HaGmonenne imHeluaTsbix CrekTpoB U3jlyueHusl.,
Jlazep.
Vuenuueckuil sxenepumenm, rabopamopinole pabomeo
HaGmonenne nnueituaroro crnexrpa.
Tema 3. Amomnoe snopo
DKCIEPUMEHTDI, JIOKA3bIBAIOIME CIIOKHOCTh CTpoeHHus sAapa. OTKpeITHE
pannoakTusrocTH. OnpiThl Pesepdopaa 1o onpeaeneHuio cocTapa painoakTUBHOIO
uznyuenus.  CpoifcrBa  anba-, Oera-, ramma-usnydyeHus.  Bnudxue
PaJHOAKTUBHOCTH HA XUBbIE OPraHU3MBbl.
OTKpbITHE NpOTOHA M Helrpona. Hykmonnas mozens supa IeiizenGepra—
MBanenxo. 3apsin sapa. MaccoBoe uucio sapa. M3oTonsl.
Anba-pacniasl, DNEKTPOHHBIH M MO3MTpOHHBIH Gera-pacman. I'amma-
H3JIyvyeHue. 3aKoH paliOaKTHBHOIO pacraja.
DHeprus CBs3W HYKJIOHOB B siape. Snepubie cuibl. JledhekT Maccsl aapa.
SlnepHble peakuuu. JleneHue U CMHTES sep.
Slnepubiii peaxtop. TepmosjepHblit cuHTe3. IlpoGieMbl KU NEPCHIEKTHBEI
A1EpHOI DHEPreTHKH. DKOJIOTHYeCcKHe acIeKThl sAepPHOH SHEPTeTHKH.
DiieMeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.
MeToab! HaOMIOAEH S U PErUCTPaLMH 2JIEMEHTAPHBIX YaCTHL.
dyHJaMeHTalbHbIe B3auMoaelcTBus. EIHHCTBO hU3M4eCKOoi KapTHHBI MHpa.
TexHHMUYECKHE YCTPOICTBa M NMpPaKTHYECKOe NIPUMEHEHHe: TO3UMEeTp, KaMmepa
BusbcoHa, siepHblii peakTop, aToMHas Gomba.
Jlemoncmpayuu
CuéTYMK HOHU3UPYIOLIHMX YaCTHLI.
Vyenuueckuti akcnepumenm, 1abopamophule pabomo!
UccieoBaHKe TPeKoB 4acTULl (110 roToBEIM poTtorpadusm).

Pasaes 8. D1eMeHTbI aCTPOHOMHUH H ACTPOQH3HKH

ransl pa3BUTHs acTpoHOMUH. [IpHKIIaHOE ¥ MUPOBO33PEHYECKOE 3HAYEHHE
aCTPOHOMHH.

Buy 3Bé3aHoro Heba. Co3Be3nus, ApKHe 3BE3MbI, IJIAHETHI, WX BHAMUMOC
JIBUKEHHE,

CostHeyHasi cucTema.,

Connue. CosHeuHass aktuBHOcTh. Mcrounuk sHepruu ConHua H 3BE3A.
3pé3/bl, UX OCHOBHBIE XapaKTEpUCTHKH. JlMarpaMma «CreKTpanbHbIH Kiace —
CBETUMOCTBY. 3BE3JILI [VIABHOM MOC/IEN0BATENBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3j IJIABHOM mociefoBaTelbHOCTH. BHyTpeHHee CTPOCHHE



3pé3/1. CoBpeMEHHBIE INPEACTaBIECHUs O NMPOUCXOXKAeHUH U dBosrouud CosHUa U
3BE3]1. DTarbl )XM3HHU 3BE3L.

Mieunslit IlyTe — Hama [Manaktuka. Ilonoxenuwe u auxeHue CosiHUa B
["anaktuke. TUIBI ranakTuk. PaguoranakTiky U KBasapel. YE€pHble ABIPHI B Apax
rajakTHK.

Bcenennas. Pacuumpenue Beenennoit. 3akon Xa66ma. Pazberanue rajakTUk.
Teopus bonbmioro B3peiBa. PemUKTOBOE H3NTyUeHHE.

MacmrabHas ctpykrypa Beenennoid. MeraranakTuka.

Hepeménnsie npobieMbl aCTpOHOMHH.

Yuenuyeckue nabnroodenus

Habmonennst HeBOOPYXEHHBIM I71a30M C HCIIOJIH30BaHMEM KOMITBIOTEPHBIX
NPHIOXKEHUH IS OINpeJeNeHHs MOJIOKEeHHS HeGECHBIX 0OBEKTOB Ha KOHKPETHYIO
AaTy: OCHOBHBIE cO3Be3/1usl CEBEPHOI0 MOMYLIaPHS H ApKHe 3BE3MBI.

Habmonenus B Teneckon JlyHsl, miaxer, MiiedHoro [IyTn.

O6obmalomee nosTopenne

Pons dusukun u aCTPOHOMHMH B JKOHOMHMYECKOH, TEXHOJIOTHYEeCKOM,
COLMANBHOM M 9THYECKOH cepax AesTeNBHOCTH YeIoBeKa, poJIb U MECTO PU3UKH H
4CTPOHOMHU B COBPEMEHHOH HAYYHOH KapTHHE MHpA, POIIb (HH3UYECKOH TEOPHH B
(GOPMHPOBaHMM MpeCTaBIEHHH 0 (U3MYECKOH KapTHHE MUpPA, MECTO (DH3HIECKOM
KapTHHBl MHpa B OOWIEM DALY COBPEMEHHBIX €CTeCTBEHHO-HAYYHBIX
NPeICTaBJIeHHH O TIPUpPOJIE.

MexnpeamerHeie cBS3H

Hsyuenne xypca ¢usuxu 6a30Boro ypoBHA B 11 kmacce ocymectsisercs ¢
Y4ETOM COIEpPKAaTENBHBIX MEXIPEIMETHBIX CBA3eH o KypCaMH MaTeMAaTHKH,
OHONOrHY, XUMUH, TeOTpadUH U TEXHONOTHH.

Mesicnpeomemnvie nousamus, cBI3aHHBE C H3yYCHHEM METONO0B HAy4YHOTO
MOSHAaHHA: SBICHHE, Hay4YHBIH (aKT, rumoresa, husmMyeckas BEJIMYHHA, 3aKOH,
TEOpHs, HabIIFOIEHHE, SKCIIEPHMEHT, MOACTMPOBaHUE, MOENb, H3MEpEHHE,

Mamemamuxa: pemenue cucremsr YPaBHEHHIA,
QyHKUHH: cuHYyC, KOCHHYC, TaHI'€HC, KOTaHT'€HC, OCHOBHOE
TOX/IECTBO, BEKTOPBI M HX MPOEKIMH HA OCH KOOpIMHAT,
MPOU3BOAHBIC SIEMEHTAPHBIX (yHKIIHIA, NPHU3HaKU MO0

ONnpeneneHue MIoLAnH MIOCKHX q)nryp 1 00BEMa Teyl.
Buonozus:

TPHUTOHOMETPHYECKHE
TPUTOHOMETPHUYECKOE
CIIOXXEHUE BEKTODOB,
Oust Tpeyromeuukos,

SJICKTPUYECKHE SIBJIEHUS B YKUBOM npupone, xonebaTenbHble
ABMAEHUS B KMBOH NPHPONE, ONTHYECKHE SBICHHS B K

MBOM NpHpoze, neiicTBHe
PalMaliiy Ha JKMBBIE OpraHU3MBL.

Xumus: cTpoeHue atomos MOJIEKY N1, KpUCTalIHYeCKas] CTPYKTypa TBEpABIX
T€J1, MexaHu3MbI 00pa3zoBanus KpHCTannu4yeckol perérku, CIIeKTPaJIbHBIM aHaJIH3.



leocpagpua: MarHWTHBIE TOMIOCA 3eMIIM, 3ajJle)XKd MAarHMTHHIX DY,
doTocbEMKa 3€MHOH IMOBEPXHOCTH, NIpelICKa3aHue 3eMIIeTPSICEHHMA.

Texnonocusa: JHAHUAM JJIEKTpOIIEpENadY, TIC€HEpaTrop NEPEMCHHOIO TOKa,

3JICKTPOABHUIATE]Ib, WHAYKIHWOHHAs I[1€4b, pajgap, pa,I[I’IOHpI/IéMHI/lK, TEJIEBHU30D,

anTeHHa, TenedoH, CBYU-meuyb, NpoeKLUMOHHBIM anmapaT, BOJIOKOHHAs OITHKa,
conHeyHas Oarapes.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IPOIPAMMBI IIO
P®U3HUKE HA YPOBHE CPEJHET'O OBIIIETO OBPA30OBAHUSI

OcBoenne yueGHoro mpenmera «®H3HKa» Ha ypOBHE CpemHEro OGIIEro
obpasoBaHus (6a30BbIH ypOBEHb) JOKHO OGECIIEYUTH JOCTIDKEHHE CIIeNYIOLIHX
JIMYHOCTHBIX, METaIpPeAMETHBIX H MPEIMETHBIX 00pa30BaTeNbHBIX PE3YIHTATOB.

JUYHOCTHBLIE PE3YJIbTATHI

JINYHOCTHEIE ~ pEe3yNbTaTHl  OCBOGHHS OCHOBHOM  06pa3oBaTeNbHOM
nporpamMMel oOyuaromuMmucs (Ha OCHOBe wu3MeHEHHoro B 2022 r. ®I'OC)
OTPa)XalOT TOTOBHOCTh H CIOCOOHOCTh 00y4YaroImuXcss pPYKOBOACTBOBATHCS
CQOPMHUPOBAHHOM BHYTPEHHEH MO3MIMeEH JMYHOCTH, CHCTEMOH I[@HHOCTHBIX
OPUEHTALMH, MO3HTUBHBIX BHYTPEHHMX yOEXIeHHMH, COOTBETCTBYIOLIMX
TPaIHIHOHHBIM LIEHHOCTAM POCCHMCKOro 0OIIecTBa, pacUIHpeHHe XXH3HEHHOTO
OIbITA M OTIBITA AEATENLHOCTH B IIpOLecce pealu3alldd OCHOBHBIX HaIpaBIICHHM
BOCIIMTATE/IbHOH AeSITeIbHOCTH.
B vacmu mpyooeozo eocnumanusn:
— MHTEPEC K Pa3IuYHbIM cepaM npodecCHOHANIbHOM AeITeIbHOCTH, B TOM YHCIIe
CBA3aHHBIM C (QU3WKOH M TEXHHKON, YMEHHE COBEpINATh OCO3HAHHBIMA BBEIOOD
Oy yiwei mpoheccHu 1 peanu3oBbIBaTh COGCTBEHHBIE JKU3HEHHBIE [LIAHEL
— TFOTOBHOCTb M CIOCOOHOCTE K 06pa3soBaHHIO M CaMOOOPA30BAHHIO B 0BJIACTH
(GHU3MKH Ha NPOTSHKEHHUH BCEH KU3HH.
B wacmu sxonozuueckozo éocnumanus:
— CHOPMHPOBAHHOCTh 3KONOTHYECKONH KYJIBTYDHl, OCO3HAHME INIOGAIBHOrO
XapakTepa 3KOJIOTHYECKUX IIpodiieMm;
— IUIAHUPOBAHKME M OCYIIECTBICHHE NEHCTBUH B OKpYXaIOIUel cpeme Ha OCHOBE
3HaHUA Lellel YCTOMYMBOro pa3BUTHS 9eJIOBEYECTBA,
— paclIMpeHHe OIBITa [NEATEeNbHOCTH SKOJIOIMIeCKOH HAllpaBIeHHOCTH Ha OCHOBE
HUMEOIINXCs 3HaHUH 1o dhusuke.
B vacmu npunamus yennocmu HayuHo20 NO3IHAHUA:
— C(QOPMHPOBAHHOCT MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBpPEMEHHOMY
YPOBHIO Pa3sBUTHS PH3UYIECKOH HAYKH;
— OCO3HaHHE IEHHOCTH HayYHOH NesTeNbHOCTH, TOTOBHOCTE B MPOIIECCE H3yUeHH s
QU3MKKM OCYLIECTBIATH IPOEKTHYIO H HCCJIEAOBATENbCKYIO JEATENBHOCTD
HHIUBUIYAJIBHO U B IPYyIIIIE.
JInYyHOCTHBIE pe3ynbTaThl, O00ECIEYMBAIOUINE aNANTALHIO obyyvaromerocs K
M3MEHSIOMMCS YCIIOBHSAM COLIMAIBHOM U MPUPOIHON Cpe/bl:



— cnocoOHOCTh AEHCTBOBATh B YC/IOBUAX HEONpeaeIEHHOCTH, MOBBILIATH YPOBEHb
CBOEil KOMINETEHTHOCTH Yepe3 MPaKTHYeCKYI0 AeITeIbHOCTh, B TOM YHC/I€ yMEHHe
VYUTBCA Y APYTHX JIIO/I€H, 0CO3HABaTh B COBMECTHOM eATEIbHOCTH HOBBIE 3HaHMA,
HaBBbIKH H KOMIIETEHLIHH U3 OIBITA APYTHX;

- HaBBIK BBISABJIEHHS M CBs3bIBaHHA 00pa3oB, crnocoOHOCTE GOpMUPOBAHHA HOBBIX
3HAHHI, B TOM YHCIIe CIIOCOOHOCTE HOPMYIIHPOBATh HIEH, OHATHSA, MHIOTE3b 00
00BEeKTaxX M SBIEHHAX, B TOM YHCIIE PaHEee HE M3BECTHBIX, OCO3HABATh ACQUUHTHI
COOCTBEHHBIX 3HAHHHA U KOMIIETEHTHOCTEH, IJIAaHUPOBATh CBOE Pa3BUTHE,

— yMeHHe paclo3HaBaTh KOHKPETHbIE IPHMEPHI NOHATHA IO XapaKTEPHBIM
NPU3HAKaM, BBIMOJHATh ONEPAallMM B COOTBETCTBHHM C ONPEACICHHEM H
NPOCTEHIIMMH CBOMCTBAMH IIOHATHA, KOHKPETH3HpPOBaTh INOHATHE NPHMEDaMH,
HCIIOB30BaTh MOHATHE B €70 CBOWCTBA MPHU pelleHHH 3a1a4 (Aajiee — ONepHpoBaTh
NOHATHSMH), a TaKKe ONEpPUpPOBaTh TEPMHHAMHM M IIpE/ICTaBICHHAMH B 00JIaCTH
KOHIIEMIHH YCTOHIHUBOTO pa3BHTHS;

— yMEeHHe aHaJIM3HpOBaTh W BHIABIATH B3aMMOCBSA3M INPHPOIBI, OOIIECTBA H
9KOHOMHUKH;

— YMEHHE OLIEHHMBATh CBOY [IEHCTBHU C YUETOM BIMSHH Ha OKPYIKAIOIIYIO Cpendy,
IOCTHIKEHHH 1ened W TMpPEeOJOJeHHS BBI30BOB, BO3MOXKHBIX IJI00aTbHBIX
MIOCJIE/ICTBHH;

— CrnocOOHOCTh OOYYalOIIMXCsl OCO3HAaBaTh CTPECCOBYIO CHTYyallHIO, OIEHHUBATH
NPOUCXOISAIINE H3MEHEHHU H X IIOCIEACTBHS;

— BOCIIPHHHMMATB CTPECCOBYIO CHTYAIIHIO KaK BEI3OB, TPEOYIOIUI KOHTPMED;
— OLIEHHBATh CHTYAIlHIO CTpecca, KOPPEKTHPOBaTh NPHHHMAaeMEIe DElIeHHs H
JEeUCTBHA,
— GopMyIMPOBATh M OLIEHHBATh PUCKH H [IOCIEACTBHS, GOPMHPOBATE OIIBIT, YMETh
HaXOJHUTh MO3UTHBHOE B IPOU30LIEAIIEH CHTYallHu;
— OBITh TOTOBBIM JIEACTBOBATh B OTCYTCTBHE FapaHTHUH ycrexa.
[TpumenutenbHo Kk @I'OC 2012 r. MOXXHO TOBOPHTE O CBs3M 3amaHuii EI[D ¢
JIOCTH)KEHHEM JIMYHOCTHBIX Pe3yJIbTaTOB OCBOCHHS OCHOBHOH 00pa3oBaTeNbHOMH
nporpaMMsl  cpeaHero ofmiero o0pa3oBaHHS, OTPAXKAIOILKWX TOTOBHOCTH H
crnocobHOCTh oby4aromuxcs K CaMOpPa3BHTHIO U JTHYHOCTHOMY
CaMoOTpeie/IeHHI0, CHOPMHUPOBAHHOCTh HX MOTHBALMH K OOyYeHHIO H
LIeJIeHanpaB/IeHHOH MMO3HaBAaTEeJbHOH NEATEJIbHOCTH, CHCTEMBI 3HAYHMBIX
COLMAIbHBIX W MEXTHYHOCTHBIX OTHOLIEHHH, IEHHOCTHO-CMBICIIOBBIX YCTAHOBOK,
OTpakarwlMX JIMYHOCTHBIE M TIpaXJaHCKHE TIO3HLHH B JIeSTEJIbHOCTH,
AHTHKOPPYIIUHOHHOE  MHPOBO33pEeHHE,  IPAaBOCO3HAHME,  3KOJIOTHYECKYIO
KyJIbTYpy, CHOCOOHOCTh CTaBUTh 1€JH H CTPOMTh >KH3HEHHbIE IUIAHBI,



CNIOCOOHOCTb K OCO3HAHMIO  POCCHICKOI TPaXIaHCKOM HMAEHTUYHOCTH B
MOJIMKYJIBTYPHOM COLIUYME, B TOM YHCIIe

«4) chOpMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO PasBUTHS HAyKH U OOILECTBEHHOH IPAaKTHKH, OCHOBAHHOTO HA HUATOre
KYIBTYP, & TAKOKE pasiinHbIX HOPM 0OIIECTBEHHOrO CO3HAHHS, OCO3HAHME CBOEro
MECTa B TOJIUKYJIbTYPHOM MHPE;

5) copMHPOBaHHOCTE OCHOB CaMOpa3BUTHA U CAMOBOCIIUTAHHSA B COOTBETCTBHH C
OOIIEYeNIOBEYECKHMH LEHHOCTAMH M HIealaMu IPaXXIAHCKOro o0miecTna;
FOTOBHOCTb M CNOCOGHOCTH K CaMOCTOSTENEHOM, TBOPYECKOH M OTBETCTBEHHOI
JNEeATENbHOCTH;

9) caMoo00pa3oBaHuI0, Ha NIPOTSDKEHUH BCEH XXM3HHU; CO3HATENBHOE OTHOLICHHE K
HETIDEPBIBHOMY 00pa3oBaHHIO KaK YCIOBHIO yCHemHo! NpodecCHOHANBHOH |
obLIeCTBeHHOH ACATECIIBHOCTH; <,,.>

11) mpunsaTHE M Pean3anuio HEHHOCTEeH 3T0pPOBOro U 6e30acHOro obpaza Ku3HH,
MOTPeOHOCTH B (HU3HYecKoM CaMOCOBEPLICHCTBOBAHUH, 3aHATHIX CIIOPTHBHO-
O3/IOPOBHUTENBPHON [IESTEILHOCTHIO, HETIPUATHE BPENHBIX NPHBBIYEK: KypeHWs,
YIOTPeOIEH s aIKoroJIs, HapKOTHKOB,;

12) GepexHoe, oTBeTcTBeHHOE N KOMIIETCHTHOS OTHOIICHHE K (QH3MYECKOMY H
TICHXOJIOTHYECKOMY 370POBEIO, KakK COOCTBEHHOMY, Tak u APYTHX JHOLEH, YMEeHHe
OKa3bIBaTh IIEPBYIO MOMOLIIE,

13) oco3nauHEII BeIOOp Oyaymeit IPOYECCHH M BO3MOXHOCTE peanv3anuu
COOCTBEHHBIX  KH3HEHHEIX IUIAHOB;  OTHOIIEHHE K npodecCHOHATEHOM
ACATEIPHOCTH KaK BO3MOXKHOCTH y49acTHs B PELICHUH JINYHEIX, O0LIEeCTBEHHEIX,
FOCYyTapCTBEHHEIX, OOIIEHAIMOHAILHBIX npodnem;

14) chopmupoBanHOoCTE 3KOMOrHYECKOrO MBIIUICHAS, TIOHUMAHHS BIIHSHS
COLHANEHO-9KOHOMIYECKHX TIPOLIECCOB HA COCTOSHHME IIPUPOAHOM U COLHANBHOI]
Cpensl; mproOpeTeHue ompITa IKOIIOro-HaNpaBNeHHOMN JesTebHOCTY.,

METAIIPEAMETHBIE PE3YJBTATHI

IMo3HaBaTenbHbBIE YHHBepcaJibLHbIe y4eOHble AelicTBUs
bazosvie nozuueckue oelicmeun:

YCTaHABIIMBATE CYINECTBEHHBIH NpH3HAK Wiy OCHOBaHMS NN cpaBHeHwS,
Knaccubukanuu u 06061menus;
BBIABJIATE 3aKOHOMEPHOCTH TMPOTHBOPEYHS B pacCMaTpHUBaeMBbIx ABJICHHSX;

CaMOCTOATEIbHO dbopmymuposate  u AKTyalnusupoBate  mpoGiemy,
PacCMaTpuBaTh e€ BcecTopoume;



ompenensTh LeNH IesTeNbHOCTH, 3aJaBaTh IapaMeTpel H KPUTEPHH HX
JOCTHKEHHS,

BHOCHTb KOPPEKTHBBI B A€ATENIHOCTD, OLEHUBATL COOTBETCTBHE PE3YJIbTATOR
LieJISM, OLIEHUBATh PHCKH TOCIEACTBHI JEATENbHOCTH;

KOOPIMHHUPOBATH ¥ BBITIONHATE PabOTY B YCIIOBUSX peabHOTO, BUPTYaJIBLHOTIO
1 KOMOMHUPOBAHHOTO B3aMMOJCHCTBHA,

pa3BUBATh KPEATMBHOE MBIIIIEHNE NP PeIICHHH JKU3HEHHBIX IIPOOIIEM.

Bazoesie uccnedosamensckue 0elUcmeua:

BIANeTh HABBIKAMH YUeOHO-HCCIIeIOBATENBCKOH 1 IIPOEKTHOH IesATEeNIPHOCTH
B 0OacTH GH3NUKHU, HABBIKAMU pa3perieHs npo0ieM;

BlAZeTh BHAAMH JIEATENBHOCTH IO MONyYEeHHIO HOBOIO 3HAHMA, ero
MHTEpIpeTalyy, Npeodpa3soBaHUIO M TPUMEHEHHIO B pasNUYHBIX y9eOHBIX
CHTYaLsX, B TOM 4HCIIE [IPH CO3/IaHUH y4EOHBIX M COLMATbHBIX IIPOEKTOB;

pMeTh COPMHpPOBAHHOE HAYYHOTO THIA MBIIUIEHHE, BIAACTE Hay9IHOH
TepPMHHOJIOTHEH, KIIFOYeBbIMH NOHATHAMA U METOJIAMH,

BEIABIATH [PUYMHHO-CIIECTBEHHBIE CBA3M M aKTyalM3MpoBaTh 3a1a4y,
BBIIBHTATh TUTIOTE3Y €8 pellleH s, HAXOIUTh apTyMEHTEI [J1sl J0Ka3aTe/IbCTBa CBOMX
yTBEpXKIEHHU, 3871aBaTh apaMeTpsl ¥ KPUTECPUH PEIICHI,

AHANM3APOBATh [OTYHeHHbIE B XOAE pCUICHHA 3a/ad pe3yIbTaTEl,
KPUTHYECKH OLEHHBATh HX IOCTOBEPHOCTS, HPOTHOSHPOBATE W3MeHEeHHEe B HOBBIX
yCIIOBUSIX,

yMeTb CTaBUTh ¥ (OPMYIHPOBATH coGCTBEHHBIE 3aadd B 06pa30oBaTeNbHOH
JeSTeNbHOCTH, B TOM YHCIIe TIPH H3YHIeHUH bu3uKy;

JlaBaTh OLIEHKY HOBBIM CHUTyallHiM, OLICHHBATH MPHOOPETEHHBIH OIIBIT;

yMETh II€PEHOCUTH 3HAHHA 110 (usrKe B ITO3HABATENBHYIO W MPAKTHYECKYIO
06J1aCTH XU3HEAEATEIbHOCTH;

yMeTh UHTErPUPOBATH 3HAHUA M3 PA3HBIX MPEAMETHBIX obnacTei;

yMeTb OCYIIECTBIIATE [[eleHANpaBIeHHBIM ITOUCK TIEpeHOca CpeACTB H
crioco60B AeficTBHS B IPOMECCHOHANBHYIO CPENY;

BrafeTh CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTENBHOMY MOHCKY
METO/I0B pEIUEeHHs TNPaKTUYECKHUX 3a1ad, MPHUMEHEHHIO pPasiHiHBIX METOJIOB
NO3HaHMA,

yMeTh CTaBUTb M (OPMYIHPOBATH cofCTBEHHBIE 3a/laul B 006pa3oBaTENbHON
NeATEIbHOCTH Y )KU3HEHHBIX CHTYyaLsX,

yMeTh CTaBUTh MNpoOnmembl M 3aj@ud, JAOMycKaloume aNbTepHATHBHBIC
peLeHus;

BiajeTh CocOOHOCTBIO BBIJIBUraTh HOBBIE HICH, NpeularaTh OpHUTHHANIBHBIC
MIOXO/BI U PEILIeHHS,;



yMeTh paspabaTbiBaTh IUlaH pelleHus MpobjeMbl ¢ y4€ToM aHanM3a

MMEIOLIHXCSl MaTepHaJIbHBIX H HeMaTepUallbHbIX PECYPCOB.
Paboma ¢ ungopmayueu:

BJIaJIeTh HABBIKAMH IMOJIy4YeHHS MH(OpMALMU (PU3UUYECKOTO COACPKAHHA U3
HCTOUHHKOB PAa3HBIX THIIOB, CaMOCTOSTENBHO OCYLIECTBIATh IOUCK, aHaIu3,
CHCTEMATH3ALMIO ¥ WHTEpPIPETAIHI0O WHQOPMALMM pa3IM4HBIX BHAOB H (HOpM
NpeCTaBICHHUS,

CO37aBaTh TEKCTHl (DM3MUECKOTO COIEpIKAHHs B pasNU4HBIX dopmarax ¢
y4&TOM Ha3HaYeHHs MHQOPMALIMK H LeNeBOH ayANTOPHH, BHIOMpas ONTHMAIIBHYIO
(dopMy mpencTaBleHHs U BU3yallu3alkH.

OLIEHMBATh [OCTOBEPHOCTh JETHTHMHOCTH HH(OpMalu, e COOTBETCTBHE
NPABOBBIM W MOPaJIbHO-ITHYECKHM HOpMaM;

MCIIONB30BAaTh  CPEACTBA  HMHGOPMALMOHHBIX M  KOMMYHMKAIHOHHBIX
TEXHOJIOTHi B pelleHHH KOTHHUTUBHBIX, KOMMYHHKATHBHEIX W OpraHH3allMOHHBIX
3a71a4 ¢ COBIIIOieHIHeM TPeGOBaHUi SprOHOMHUKH, TEXHHKH 6€30I1aCHOCTH, THTUCHE,
pecypcocOepexeHus, NMPaBOBBIX M ITHYECKMX HOPM, HOPM uH(bOpMaIlMOHHOH
0e30IacHOCTH;

BIAIeTh  HaBBIKAMH  paclo3HaBaHHA W 3allUThI vHbOpMAalHH,
HH()OPMAHOHHOH 0€30MacHOCTH JTHIHOCTH.

KoMMyHHKATHBHbIE YHHBepcaJIbHbIE yueOHbIe AeHCTBHI:
Obwernue

OcyIIecTBIAT KOMMYHHKAI[MH BO BCEX C(epax *U3HM; BIIA/ICTh D3I THbIMI
crioco6aMu OOIIEeHH s i B3aUMOJIEHCTBHS;

pa3BEPHYTO M JIOTHYHO HM3JAraTh CBOKO TOUKY 3PCHHS C HCMOJIB30BAHHEM
SI3bIKOBBIX CPEICTB;

apryMeHTHPOBaHHO BECTH JUAJIOT.

Peryn1siTHBHbIE YHHBepcaJIbHbIE y4eOHbIe IeHCTBUS
Camoopzanu3ayua:

CaMOCTOSATENIBHO OCYIIEeCTBIATH n03HaBaTenLHym IEeATENBHOCTE B 00J1aCTH
(M3HKH, BBISBIATH [IPOO/IEMBI, CTABUTE U bopMynupoBaTh COOCTBEHHBIE 3a1a4H B
06pa3oBaTebHOH IESTENbHOCTH ¥ HKU3HEHHBIX CUTYaLHAX,

JaBaTh OLIEHKY HOBBIM CHTYalHsM,;

caMOCTOSTEIBHO COCTABIIATD IIVIAH pelieH s IPOOIIEMB C yIETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH H MpPeIOYTeHUH;

fenarh OCO3HaHHBI BbpIOOp, apryMEHTHPOBaTk €ro, 6pate Ha celA
OTBETCTBEHHOCTbH 32 pelleHHUE;

OlIeHUBATh MPUOOPETEHHBIN OIBIT,

criocobCcTBOBAaTh (OPMUPOBAHHIO W IPOSBIICHUIO [IHPOKOH 3pyJHIHH B
pasHbIX 001aCTAX 3HAHUH.



CaMOKOHMPOJib:

1aBaTh OLEHKY HOBBIM CHTYalMsM, BHOCHTb KOPPEKTHBBI B JeATeTbHOCTb,
OLICHHBATh COOTBETCTBHE Pe3yJ/ILTAaTOB LEJIAM;

praneTh  HABBIKAMH  TO3HABATENbHOH  pedieKCHH  Kak OCO3HaHHUA
coBeplIaeMbIX AefiCTBHI M MBICIMTENIBHBIX IPOLECCOB, UX pe3ylbTaToB H
OCHOBAHHI;

HCIIOTB30BaTh MPHEMBI peIEKCHH JUISl OLEHKH CHUTYalluH, BbIOOpa BEPHOIO
pelLIeHHS;

yMeTh OILIEHHBAaTh PHCKA H CBOEBPEMEHHO NPHHAMATE pelleHusl Mo HX
CHIDKEHHIO.

IMOUUOHATBHbIU UHMETIEKM, npeononazarwiuii cpopmupoSaHHOCHIL:

caMOperyJIHpOBaHHA, BKJIFOYAIONIET0 CaMOKOHTPOIB, yMeHHE NpPHHHUMATH
OTBeTCTBEHHOCTh 3a CBOE IOBENeHHe, CIIOCOOHOCTh afanTHPOBaTECA K
IMOIHOHATBHEIM H3MEHEHHSIM U POSBIATS THOKOCTB, OBITE OTKPBITEIM HOBOMY,

BHYTpEHHEH MOTHBAllMH, BK/TIOYAIOMIEH CTpeMIIeHHE K HOCTIKCHHIO HEIH 1
ycrexy, ONTHMM3M, WHHIHMATHBHOCTB, YMCHHE neficTBOBaTh HCXOMIS W3 CBOHX
BO3MOJKHOCTEH.

[IPEIMETHBIE PE3YJIBTATHI

K xoHLy oOydenus B 10 kiacce mpeIMETHBIE Pe3yIbTATEL Ha ©a30BOM yPOBHE
JOJDKHBI OTpaXkaTh COPMHUPOBAHHOCTE Y 00y4aroIIiXCcsl YMEHHH:

JIeMOHCTPHPOBaTh Ha MpUMEpax poNb U MECTO bu3uku B (POPMHUPOBAHHH
COBpPEMEHHOM Hay4HO! KapTHHBI MMpa, B pasBUTHH COBpPEMEHHOH TEXHHUKH H
TeXHOJIOTHH, B npaKTquCKoﬁ eI TeTbHOCTH JIIOJIEH;

y4uThIBaTh TPAHHIBl TPHMCHEHM M3YYEHHBIX (H3MYECKHX MOIENeH:
MaTepHaibHas TOYKa, HHepIHabHad CHCTEMa oTcuéra, abCOMOTHO TBEPAOE TEIO,
WaeanbHbIA ra3, MoJeNu CTPOEHHs Ia3oB, YKHIKOCTEH W TBEPIBIX Tell, TOUCUHBIH
3eKTpHYECKHH 3apsl MU PEIICHHH GbH3MIECKHX 337134,

pacrio3HaBaTh (QH3HYECKHE SBJICHHA (mpouecchl) U OOBACHATL KX HA OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJIAPHO-KHHETHIECKOH TEOPHH CTPOCHHMs BELIECTBA H
3/1eKTPOANHAMUKH: PABHOMEPHOE 1 paBHOYCKOPEHHOE NPAMONMHEHHOE IBIKEHHE,
cBoGoHOE MajieHHe Tel, ABMXEHHe N0 OKpYXHOCTH, HHEPLHA, B3aHMMOJEHCTBHE
ten, auddy3us, GpOyHOBCKOE NBHXKEHHE, CTPOCHHE XHUIKOCTEH M TBEPIBIX Tell,
u3MeHeHue obObéMa Tesl MpH HarpeBaHHH (oXJaXJEeHHH), TEIJIOBOE PaBHOBECHE,
McnapeHHe, KOHJEHcalus, IUIaBlIeHHE, KpUCTAIM3ALMs, KHIICHHE, BIAXHOCTD
BO3/IyXa, MOBBILICHAE JaBJICHUA rasa npu €ro HArpeBaHWH B 3aKPHITOM COCYAS,
CBA3b MEJ/ly NapaMeTpaMM COCTOAHHMA ra3a B M30mMpolieccax, 3NeKTpU3aLus Tel,
B3auMoJieiCTBHE 3apAJIOB;

ONUCHIBATE MEXAHMYECKOe [BIKEHHE, MCIMONb3ys (U3UUeCKHe BENUMHHBL
KOOp/IHMHATa, MyTh, IepeMelleHHe, CKOPOCTh, YCKOPEHHE, Macca Tena, CHJIA,



MMITYIIBC TeJa, KHHETHUecKas SHeprus, noTeHUMaNbHAas IHEpPryus, MexaHuiecKad
paGoTa, MeXaHHUecKas MOILHOCTD, Mpu  ONKMCAHMM TPABUJILHO TPAKTOBATE
U3MUEeCKHi  CMBICH HCIIONB3YEMBIX BEJIMYHH, HX 0603HAUEHUA W €AMHHLIBI,
HAXOMUTH (POPMYJIb, CBA3LIBAIOIIME TAHHYIO hu3MUeCcKyIO BENMYHHY C APYTHMH
BeJIMUHHAMH;

OMMCHIBATH M3y4YeHHblE TEIUIOBbIE CBOHCTBA Tel H TersoBble ABIEHHUA,
pernonb3ys (u3Mueckue BEeTMYMHBL  NABICHHE rasa, TemIeparypa, CpeaHAA
KHHeTHYecKas YHEprus XaoTHYeCKOro IBIDKEHMSI MOJICKY, cpe/iHeKBapaTHIHas
CKOPOCTb MOJEKYJ, KOJHYECTBO TETIOTHI, BHYTpPEeHHsA OHEPIHusi, paboTa rasa,
K03hGUIMEHT II0JEe3HOTO NeWCTBUSA TeIUIOBOro JBHIaTelld, npy ONMHUCaHHH
MpaBWIbHO TPaKTOBATh hu3AIECKH CMBICI  HCTIONB3Y EMBIX BeJIWYHH, HX
oGo3HaueHHs W eNUHHIBI, HAXOMUTh (HOpMYJIBL, CBA3BIBAIOIME JaHHYIO
(H3MUECKYIO BETUIUHY C APYTHMH BEIMIHHAM,

OIIMCHIBATH H3ydEeHHBIE JNEKTPHUECKHE CBOMCTBA BEIECTEa 1 2JIEKTPUYECKHE
sBIeHust (POLECCH), HCIONb3ys (PU3MYECKUe BETMIHHBL: 3JIEKTPAIECKHH 3apsill,
37eKTpHYEcKOe TIoNe, HAMPSHKEHHOCTH TOI, IOTEHIHAT, pasHOCTh TOTEHIIHANOB;
MpY  ONMHMCAHWHM TPABHJIBHO TPAKTOBATH u3UecKui CMBICT HCIONB3YEMBIX
BeJIMYMH, MX OOO3HAYEeHMs M eJHHMIBL, YKasblBaTh GopMyIIBl, CBSI3BIBAIOLINE
NaHHYIO QU3MYECKYIO BEIMUHHY C IpyTHAMH BEITUIMHAMH;

aHATM3APOBATh (HU3MYECKHE MPOLECCH U ABJICHUAL, UCTIONB3YST QPU3HIESCKUE
3aKOHBI ¥ NIPUHIIMIIBL: 328KOH BCEMHPHOI'O tsrotenws, 1, 11 u III 3akonsl HetoTOHS,
3aKOH COXPAHEHHs MEXaHMYeCKOH OHEPIUH, 3aKOH COXpaHEeHHs HMITYIIbCa,
NMPUHLMAI CYTEPIO3UIIMKA  CHII, TPHHIHI PaBHONPABHsS HMHEPIHMANBHBIX CHCTEM
oTcuéTa, MOJEKYJIAPHO-KHHETHYECKYI0 TEOPHIO CTPOCHHUS BEIICCTBA, ra3soBble
3aKOHbI, CBSI3b CPEIHEH KHHETHIECKOH SHEPIHH TETIOBOrO ABMKCHHA MOJIEKY C
a6CONIOTHOM TeMIIepaTypOH, TepBbIii 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHCHHA
37eKTPUYECKOro 3apsja, 3aKoH Kynona, mpH O3TOM pasiu4yaTh CJIOBECHYIO
(opMyIMpOBKY 3aKOHa, €ro MaTeMaTH4yecKoe BBIPaXKEHHE W YCJIOBHS (rpaHHLb,
obnacT) MPUMEHUMOCTH;

06BACHATH OCHOBHBIE TIPHHLMIIBI IEHCTBHSA MAIlHH, NpHOOPOB M TEXHHUECKHX
yCTpOHCTB; pa3iuyaTh yClIoBHs HX 6e30MacHOrO MCIONB30BAHNS B NMOBCEIHEBHOMH
AU3HU;

BBIMOJIHATE IKCIEPUMEHTBl IO HCCIEIOBAHHIO GU3MUECKHX SBICHHH H
[pOLIECCOB € HCTOJIB30BAHHEM NPAMBIX H KOCBEHHBIX WU3MEpeHHil, NpH 3TOM
dhopmyuposath NpobiieMy/3ajauy u runoresy yueGHOro SKCIIepHMEenTa, COOHpaTh

YCTAHOBKY W3 MPEUIOKEHHOro 060py 10BaHHS, TPOBOINTD OTIRIT H ¢popmynHpoBaTh
BBIBO/IBI;




OCYILECTBIIATH MPsSMble H KOCBEHHBIC H3MEPEHHS bu3HUecKHX BEIHYHH, PH
5TOM BHIOHPATh ONTHMAJIBHBIHA CIOCOO M3MEPEHMs M HCIONb30BATE M3BECTHBIC
METO/bI OLIEHKH [OTPEIIHOCTeH H3MEPEHHH;

HCCNEOBATh  3aBHCHMOCTH  MEXTYy  (QHU3MYECKHMHM  BEIMYHHAMH  C
HCIIONB30BAaHUEM IIPSAMBIX H3MEPEHHH, NPH 3TOM KOHCTPYHpPOBaTh YCTAaHOBKY,
(GHKCHpOBaTh Pe3yJIHTAThI MOy YEHHOU 3aBUCHMOCTH (pu3MUIECKUX BENMYHH B BUIIE
Tabnui ¥ rpadMKoB, JeIaTh BEIBOJBI [0 Pe3yIbTaTaM HCCIIEI0BaHMU;

cobmoaaTe npasiia 6e30IacHOro Tpyaa IIpH MPOBENCHHH yCcClIeJOBaHUH B
pamMKax Yy4eOHOro OSKCIEPHMEHTA, yueGHO-HCCIeIOBATEIbCKOM ¥ IIPOCKTHOH
NESITeTBHOCTH C HCIIONb30BAHHEM H3MEPHTEIBHEIX YCTPONCTB H J1a00paTOPHOro
0bopynoBaHuUs;

pelaTh pacuyéTHBIE 3aJa9d C SBHO 3aJaHHOH (GU3NISCKOH MOJIEINBIO,
MCIIONb3Yys (PU3HYECKHE 3aKOHBI M IPHHIIMIIEL, Ha OCHOBE aHanu3a yCIOBHA 3a1a1H
BEIOMpaTh (U3HUECKYI MOJENb, BRLAEIATh (pu3MdecKue BEJIHYHHBI U dopMyJIBI,
HeoOXOMUMBIEe IJIs €€ pelleHus, MPOBOJUTh PacyéThl U OLEHHBATH pPEATbHOCTD
IOJIyYEHHOTO 3HAYeHHs (PU3HUeCKOH BETHYHHEL,

pellaTh KauyeCTBEHHBIE 3aJa4i: BEICTPAUBATh JIOTHIECKH HENPOTHBOPEIHUBYIO
IIENOYKY PAaCCyKIEHHH C ONOpOH Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nIecKue SIBICHH;

HCIIOJIF30BATh IIPH PELIEHHH YUeOHBIX 3a/1ad COBPEMEHHbIE HH()OPMAIIHOHHBIC
TeXHOJIOTHH U ITOMCKA, CTPYKTYpPHPOBaHMs, MHTEPIPETALMHM M IIPEICTaBICHU
y4e6HOM W Hay4HO-IIONMyJIAPHOH HHQOpMalMH, IIOMyYeHHOH U3 pasInIHBIX
FCTOYHHKOB, KPUTHYECKH aHAIH3UPOBATH MOy IaeMY0 HH(OPMALIHIO;

TIPUBOJHATH IIPHMEPBI BKJIaJIa POCCHACKHX U 3apyOe)HBIX yUEHBIX-(QH3HKOB B
pa3BHTHE HAyKH, 00BACHEHHE IIPOLECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH
M TEXHOJIOTHH;

HCIIOB30BaTh TEOPETHYECKHEe 3HaHUA 10 QU3HKE B IOBCEAHEBHOM KU3HU IS
obecreyeHnss 6e30IaCHOCTH IIpH OOpalleHWH ¢ MpUOOpaMM M TeXHUYECKHUMH
YCTpOWCTBAMH, IJIS COXPaHEHHs 3[0POBbA H COOIIOJEHHS HOPM 3KOJOTHYECKOTO
TIIOBEIEHHS B OKPYXAIOLIEeH Cpene;

paboTaTh B TIpyIIe C BBHIIOJHEHMEM pPa3IMYHEIX CONUWANBHBIX poJei,
[UIAHHPOBaTh PabOTy TIPYIIBI, PalHOHAIBHO pACHPENENATh OOS3aHHOCTH H
IUIAHUPOBATh JESTENbHOCTh B HECTAHJAPTHBIX CHUTYaLUsX, alleKBATHO OLIEHMBATh
BKJIaJl K&)KAOTO U3 YYaCTHHKOB I'PYIIIEl B PEIICHHE PACCMATPUBAEMOM TPOOIIEMBI.

K xoH1ry 00y4eHus B 11 knacce npeIMETHEIE pe3yJIbTaThl Ha 0a30BOM YPOBHE
IOJDKHEI OTpaXkaTh CQOPMHUPOBAHHOCTE ¥ 00YJaIOMIKUXCSl YMEHHIA:

IE€MOHCTPHUPOBaTh Ha NpPUMEpax polb H MECTO (QH3MKM B (HOpMHUpPOBaHHH
COBpEMEHHOH HAy4YHOH KapTHHbI MHpa, B Pa3sBHUTHH COBPEMEHHOM TEXHUKU H




TexHONOrHil, B TPAKTHUYECKOH AeATe/IbHOCTH ntofielt, 1eNoCTHOCTE U €AMHCTBO
duznueckoil KapTHHbI MuUpa; )

yYUTBIBATH TPAHULBI  PUMCHCHUA u3yueHHbIX (PUINUECKHX  MOMICTICH:
ToueqHBIH HMEKTPHUECKHit 3apsj, 1y CBETa, TOUeuHbI HCTOYHHK CBETA, AI€pHad
MoJelb aTOMa, HYKJIOHHas Mojeib aTOMHOIO spa Mpy peleHuH pu3UIeCcKnuX
3a/a4;

pacno3HaBaTh (pu3n4eckne ABJICHAA (potiecchl) ¥ 0OBACHATE MX Ha OCHOBE
3aKOHOB JIEKTPOJMHAMHUKHA U KBAHTOBOH (pM3UKH: dJIEKTpUIecKad MPOBOAMMOCTE,
TerI0BOE, CBETOBOE, XMMHMYECKOe, MAarHHTHOC neicTBUA TOKa, B3aUMOIEHCTBHE
MArHUTOB, 3JIEKTpOMarHuTHas HHAYKUHA, JelicTBME MAarHMTHOro Mmoid Ha
MPOBOJHUK C TOKOM H NBIKYLIMICS 3apsil, 271eKTPOMarHUTHBIC KoneOaHuA H
BONHBI, TPAMONMHEHOe paclpocTpaHeHue CBeTd, OTpaXkeHHe, MPEeJOMIEHHE,
uHTEp(epeHIns, oabpakiys W TONApU3alud cBera, JHUCIepCcHsa CBETa,
(hOTOINEKTPUYECKUH s ekt (poToaddexT), CBETOBOE NABICHHE, BO3HHAKHOBEHHE
NMHeWYaTOro CIEeKTpa aToMa BOJOpOAa, eCTEeCTBEHHAd H JCKYCCTBEHHasA

PaInOaKTUBHOCTD;
OIMCHIBATh M3yYeHHBIE CBOMCTBA BellecTBa (JNMEKTPHYCCKHUE, MarHUTHEIE,
ONTHYecKMe,  JJIeKTPHYECKYI0  NPOBOJAMUMOCTH  Pa3jIM4HBIX cpen) H

371€KTPOMArHUTHbIE SBIECHHA (Tportecchl), MCHONB3ysA (QU3MUESCKHUE BETHHHLL
3JIEKTPUUECKHI 3apsj, CHia TOKA, JJEKTPUIECKOE HanpsDKeHHEe, JIEKTPHYECKOe
CONpOTHBIIEHHE, Pa3sHOCTh NOTEHUHAIIOB, 3NeKTPOABIKYIIAs CHIa, paboTa TOKa,
MHYKLHMS MarHHTHOTrO IOJIfA, CHiIa Awmrnepa, cuna JlopeHna, MHIYKTHBHOCTB
KaTyIUKH, SHEPTHsl JJIEKTPHIECKOro ¥ MAarHHTHOTO noJieil, mepHoJ] M YacToTa
xoneGanuii B KojebaTeNbHOM KOHType, 3apsil W CuUjla TOKa B [pomnecce
rapMOHMYECKHX JJIEeKTPOMAarHMTHBIX xonebanuid, (OKyCHOe pacCTOSHHE H
ONTHYecKass CHMJIA JIMH3bI, NPH ONMCAHWH IPAaBHUIBHO TPAaKTOBATh (DU3MYSCKUH
CMBIC] MCIOJB3yeMBIX BEIMYHH, HX O0O3HAYeHHs H eIMHHLBI, YKa3blBaTbh
dopMy 1B, CBA3BIBAIOILNE JAHHYIO (pU3MYECKYIO BEIMUHHY C IPYTHMH BeTHYHHAMH;

ONMCHIBaTh HM3YyY€HHbIE KBAaHTOBHIE SIBJIEHHS W MPOLECCHI, HCIONB3YS
(u3nyeckue BEIHYHHbBI: CKOPOCTH 3JEKTPOMATHHTHBIX BOJIH, JUIHHA BOJHBI H
YACTOTA CBETA, YHEPrHs W UMIYNIbC (POTOHA, NEPHOJ MONIypacnana, JHeprus CBI3H
ATOMHBIX #AJIep, TPH OINUCAHHWH TMNPaBHJIbHO TPAKTOBATH (UIMUYSCKHI CMBICI
MCIIONB3YEMBIX BeJIMYMH, MX 0003HAuYeHHsi M €IWHMLBI, YKasblBaTh (GopMyIibl,

CBA3bLIBAKONIHE JIAHHYIO (i)H3H‘!CCK)/PO B€JIHYHHY C JPYI'HMH B@JIMYHHAMH,
BBIYHCJIATE 3HAYEHHUE (bwmqecxoﬁ BEJIHYHHBI;

AHANM3UPOBATL (PM3NUECKHE NPOLECChl H SBJICHUS, MCTONb3Ys (H3MUYECKHE
3aKOHB! M NPUHIMIILL 3aKk0H OMa, 3aKOHBI MOCIEA0BATEILHOIO U NapaielIbHOTO
COEJIMHEHUSI TPOBOJHMKOB, 3aKkoH JDkoynsi-JleHna, 3aKOH 3JIEKTPOMArHHUTHOM
MHIYKLMH, 38KOH MPAMOJIMHEHHOTrO pacrpocTpaHeHHs CBETa, 3aKOHBI OTPaXEHUA



cBeTa, 3aKOHBI MPETOMIIEHHS CBETa, ypaBHEHHC ditgmredina wia Goroaddexra,
3aKOH COXPAHEHHs BSHEpPTHH, 3aKOH COXPaHCHH MIMITyJIbCa, 3aKOH COXpaHeHHS
3IEKTPHUECKOT0 3apsia, 3aKOH COXpaHCHMA MACCOBOTO 4mclia, nocTynaTel bopa,
3aKOH PaZMOAKTHBHOIO pacmaja, Ipy 3TOM pasJnyaTh CJIOBECHYIO (GopMyTHPOBKY
3aKOHA, €ro MaTeMaTHYecKoe BBIpaXeHHe M yCIOBHA (rpaHHLEL, 061aCTH)
IPUMEHHUMOCTH;

OTIpe/eNATh HalpaBleHHe BEKTOpa HHIYKIMH MACHUTHOTO I10JIs IPOBOJHUKA

¢ TokoM, ciibl Amriepa u cuibl JIopeHna,
CTPOHTH H OIIUCHIBATh p306pakeHue, Co3aapaeMoe IIOCKHM 3epKajIoM,

TOHKOH JIMH30H;

BBIMOJIHATD HSKCIIEPHMEHTBl IO HCCIENOBaHHIO GbU3NIECKUX SIBIICHHUNA H
TIPOLIECCOB C HCMOJB30BAHUEM MPAMBIX H KOCBEHHBIX HM3MepeHHH: IPH 3TOM
¢dhopMyIHpOBaTh npoGieMy/3aaaqy ¥ THIOTE3Y yueGHOTo SKCIIepUMEHTa, cobupaTh
YCTaHOBKY M3 IPEIJIOXKEHHOTO o6opyI0BaHHs, IPOBOAUTE OIBIT H dbopMyTMpOBATH

BBIBOJIBI;
OCYILECTBIATH MPSMBIE W KOCBEHHBIE H3MCPEHH (GU3NYECKHX BEIHYHH, IPH

3TOM BbIGIpraTB OIITUMAaNbHBIA crocob HU3MEpPECHHS H HCIIOJB30BaTh H3BECTHBIC

METOIbI OLEHKH ITOTPEIIHOCTeH N3MEePeHHUH;
JcClIeI0BaTh 3aBUCUMOCTH (PH3UYECKHX BEIHHHH C HCIIOIB30BaHHEM MPSIMBIX

M3MepeHHil: IpU ITOM KOHCTPYyHPOBATH YCTAaHOBKY, (UKCHPOBATH PE3YJILTATHI
IOJTy4eHHO! 3aBHCHMOCTH ¢u3MUECKUX BEJIHYMH B BHIEC Tabnun U TpadUKoOB,
JenaTh BEIBOABI IO Pe3yNbTaTaM HCCIeNOBAHMA,

coGonaTh IpaBHia 6e3onacHoro Tpy/ia MpH IPOBEICHHH HACCIIEIOBAHUH B
pamkax y4eGHOro SKCICPHMEHTE, yueGHO-HCCIIeIOBATENBCKON | TIPOEKTHOH
NEATENHFHOCTH C HCIIOIB30BAHNEM M3MEPHUTENBHBIX YCTPOHCTB U n1abopaTopHOTO
obopyA0OBaHUA,

peliath pacyéTHple 3amadM C SBHO 3aJlaHHOM (HU3MUEeCKOW MOJENBIO,
Mcronp3ys Gu3HdecKre 3aKOHbI M INPUHIHIIB, Ha OCHOBE aHaJ|3a yCJIOBHS 3a/1a4H
BEIOMpaTh GU3UYECKYIO MOJCIE, BRIIENATh (QU3HUECKHe BEIHYHHBI H (OPMYIIHL,
HeobxomuMple UIs €€ pelIeHHs, MPOBOAHTE pacdéTel W OLIEHHWBATh pPEaNbHOCTD
T0Jy4eHHOro 3HaYEeHHs (u3UUeCKON BETHIHHE,

peluaTh KayeCTBEHHBIE 3a/a4H: BEICTPAUBaTh JIOTHIECKH HEMPOTHBOPEYHBYIO
LernoYKy pacCyXAEHHH C omopoil Ha HM3y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
(usnyeckue ABICHU;

MCIIONB30BaTh IIPH peleHHH y4eOHBIX 3a/1ad COBPEMCHHBIE HH()OPMALIHOHHBIE
TeXHOJIOTMH JUIA TOUCKA, CTPYKTypHpOBAHHSA, HHTEPIPETALMH H TIpeACTaBICHUA
yuyeOHOH H HAY4YHO-TIOMYJISAPHOH HH(pOpMalKH, MOJYYEHHOH W3 pa3IMYHBIX
MCTOYHHMKOB, KPUTHUYECKH aHAJIM3UPOBATH IOy 1aCMYy10 UH(OpPMaLIHIO;



OGBACHAT TPHHIMIBL JeiiCTBHS MAlUWH, MPUOOPOB M  TEXHHYECKHX
YCTpOIICTB, pa3nnyaTh yCIOBHA MX 6e30MacHOro MCIIONB30BaHMA B [OBCEHEBHOM
JKHU3HH;

TIPUBOJIUTH IPHUMEPBI BKIIaza POCCHIMCKHX M 3apy0eKHBIX yu&HBIX-(QU3MKOB B
pasBUTHE HAyKH, B OOBSCHEHME IPOLECCOB OKPYKAIOWIETO MHpa, B pa3sBUTHUEC
TeXHUKUA U TEXHOJIOTHH;

HCIIOJB30BaTh TEOPETHUECKUE 3HAHUS [0 (U3HKE B TIOBCE/IHEBHOM KU3HU 1A
oBecrieueHns 6e30MacHOCTH IpH OfpauteHu ¢ mpubopamMH M TEXHHIECKUMH
YCTPOWCTBAMH, [UIs COXPaHEHHs 3/[0POBbs ¥ COOMONEHHS HOPM HKOJIOTHYECKOT 0
TIOBE/IEHHs] B OKPY KaIOLIeH cpeie;

paGoTaTh B TpymNIe C BBHIIONHEHHEM DaslIMYHBIX COMHATBHBIX ponex,
[UTaHUpOBaTh PaboTy TIPYyNIbl, PAUMOHAIBHO PpaclpeieyirTh 00s3aHHOCTH U
[IAHMPOBATh NEATENIHHOCTh B HECTAHNAPTHBIX CUTYalMAX, a/IeKBATHO OLCHUBATE
BKJIAJ[ K&XXOT0 W3 YYaCTHAKOB IPYIIbI B PEIICHAC paccMaTprBaeMOH IIPOOIEMEL.
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VUEBHO-METOJUYECKOE OBECITEY EHUE BPA3OBATEJLHOI'O
NMPOUECCA

OBSI3ATEJIbHBIE YYEGHBIE MATEPHAJIbI JIJISI YYEHUKA

« Ousnka. 10 knace/ Mskues .51, byxosues b.b., Corcxuit H.H. noa

penakuueii [TappentbeBoit H.A., AkimoHepHoe obiectBo «M31aTenbCcTBO

«ITpocsenieHne»

« ®usuka, 11 knace/ Msxumes I'.JL., Byxosues B.b., Hapyrut B.M. noxa

penaxuueit [TapdenTreBoit H.A., AxuuoHepHoe 0011eCTBO «31aTenbCTBO

«ITpocsenieHHe»

METOAWYECKHUE MATEPHAJIBI JUIA YUYUTEJIA
1. Mskumes I'.51., Cunsixos A.3. ®usuka: Konebanus 1 BOIHBI. 11 xi1.: Yue0.

Ul yriTyGeHHOTo H3ydeHns GU3uKM. — 3-€ U3M. — M.: Jlpoda, 2001. — 288 c.
2. Msikumes I.51., Cunskos A.3. ©usuxa: MonexyispHas bu3MKa.
TepmonuHamuka. 10 ki1.: Y4eb. mis YTIyGNeHHOro M3yUeHUs! PU3HKH. — 3-e
u3a. — M.: Jlpoda, 1998. — 352 c.
3. Msxumes I'.51., Cunsiko A.3. ®@usnka: Onruka. Ksantosas pusmka. 11
k1.: Yue6. 1ms yriny6neHHoro usydenus Gpusnki. — M.: Hpoda, 2001. — 464 c.
4. Msxuues I'.5., Cunskos A.3., CnoSonkos b.A. ®uzuka:
DeKTpoAMHAMHKa. 10-11 xi1.: Yueb. s yrinyGneHHOro u3y4eHust QU3nKH. —
3-e w3, — M.: Jlpodha, 2001. — 480 c.
5. YrinybneHHoe W3yueHHe dusuku B 10-11 knaccax: Kn. lns yunrens / O.0.
Ka6apaun, C.W. Kabapauua, B.A. Opunosa. — M.: Tlpocsewuenne, 2002, — 127

C

[IM®POBBIE OBPA30OBATEJIBHBIE PECYPCbI H PECYPCbl CETH
UMHTEPHET
KoMruiekT 21eKTPOHHBIX 11ocoOuil 1o Kypey ¢u3nkn (7-11 knacent) (5 CD).

Munucreperso obpasosanus P®, 2004



——

dusnka. Bubnoreka HarsaHbix nocobuit 7-11 ki (1C: Hkona) OO0
«Mynbtumenua TexHonoruu U JICTaHIIMOHHOE Ob6yuenuer», 2008.
VHTepakTuBHbIH Kypc ¢usuku ans 7-11 knaccos. IIpakTnkyM (2 CD). UuctuTyT
HoBbIx TexHonoruit. 000 «Puzuxon» , 2004.

®msuka 10-11 xnaccst. My asTuMenuitHb# Kype. «Pyccobut [1abmummnry,
2004.

BuprtyansHeii HactaBHHK. @usnka 10-11 kiacce. 000 «Hogas mxomaa», 2007.
3annMarenbHas gusnka ans mronsHukoB. OO0 Busneccodr». Pocens, 2005.

Wctopus usobperenuit. bonpmas netckas suiukioneaus. 000

«H3narensctBO», Poccus, 2009.



