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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPEOOBAHUM K pe3ylibTaTam
OCBOGHHUSI OCHOBHOM 00pa3oBaTelbHOM MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a rtakxke c¢ yu€toM ¢eaepaibHOH pabouell mporpamMmbl BOCIUTAHHS U
KOHIIETIIIMK TpernojaBanust yueOHoro mnpeamera «DPusnka» B 00pa3zoBaTEIbHBIX
OpraHU3aAUAX Poccuiickoi denepanud, peanu3yommx OCHOBHEIE
oOpazoBarenbHbIE MPOTPAMMBI.

Conmepxanue mporpaMmbl 10 (M3HKE HaAmpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydatomuxcs 10-11 xmaccoB mpu
oOyueHuH ux (u3nkKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOIO
noaxona. I[Iporpamma mo ¢usuke coorBerctByeT TpeboBanusm OI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalPEIMETHBIM PpE3yJbTaTaM
OoOy4eHMs, a TaKXKe€ YUYUTHIBAET HEOOXOAUMOCTh peATM3alUN MEXIPEIMETHBIX
CBA3€H (U3HKM C €CTECTBEHHO-Hay4YHbIMH YYE€OHbIMU TNpeaMeramu. B Hel
ONPENENSIIOTCA OCHOBHBIE LIEJIM M3Y4YeHUs (DU3UKH HAa YPOBHE CPEAHEro OOIIEro
oOpa3oBaHUsl, TUIAHUPYEMBbIE PE3YJIbTaThl OCBOCHUS Kypca (PU3UKU: JIUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbIE (Ha 0a30BOM ypOBHE).

[Iporpamma no (pu3nKe BKIFOYAET:

e IUJJAHUPYEMBIE PE3YJIBTATHI OCBOCHMS Kypca (PU3UKU HAa OA30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTaThl IO roJjaM O0yUYEHUS;

e colepkaHue yueOHoro npeamera «dusnkay no rogam ooydeHusl.

®du3rka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTyHas B
KauecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY
3HaHU# 00 okpyxaronieM Mupe. [LIIKobHbIN Kypc (PU3UKHU — CUCTEMOOOPA3YIOMIHIA
JUIS. €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (U3MUECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIECCOB U SBJICHUH, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuszuyeckoir reorpadueir u acrpoHomued. Mcmonb3oBaHME UM AKTUBHOE
MpUMEHEeHne (U3MYECKUX 3HAHMM  OMNpeAeNseT XapakTep MW pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHMS
KOCMOCA, IMOJYYEHUSI HOBBIX MAaTE€pUalOB C 3aJaHHBIMH CBOMCTBAMH M JPYIHX.
W3ydyenne ¢Gu3MKM BHOCUT OCHOBHOHM BKJIaJ B (DOPMHUPOBAHHE ECTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaromuxcs, B (popMuUpoBaHHE YMEHUU MPUMEHSTH
HAy4YHbIH METO]I MO3HAHUSA MPHU BHITIOJHEHUU UMHU YU4E€OHBIX UCCIIEI0BaHUM.

B ocHOBy Kkypca (usMku Jj1s ypOBHS CpEeAHEro ooOIiero oOpa3oBaHUS
NOJIOKEH psAl HWAEH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHUUIIBI €ro
ITOCTPOEHHSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISCTCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3/ieioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOH, TaK M1 COBPEMEHHOM (DH3UKHU.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEW MaTepuan Kypca (Qu3MKu
o0beMHEH BOKPYr (Qu3nueckux Teopud. Benymum B Kypce sBIsETCS
dbopMupoBaHUE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHH, BEIICCTBE H
ToJIe.

Hoes eymanumapusayuu. EE peanuzamus IpeanosiaraeT HCIOJIb30BaHHUE
T'YMaHUTAPHOTO TMOTEHIMaNa (PU3NYECKONM HAYKH, OCMBICICHUE CBA3M PA3BUTHUSA
¢uzukn ¢ pa3BuTHEM OOIIECTBAa, a TaKkKe C  MHPOBO33PECHUECKUMH,
HPaBCTBEHHBIMHU U YKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoes  npuxnaonoti uanpasnennocmu. Kypc (usuku  npeamnonaraet
3HAKOMCTBO C IIAPOKUM KPYTOM TEXHHYECKHX U TEXHOJOTHUECKHUX MPUIIOKCHHMA
M3YYEHHBIX TEOPHUI U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEICTBOM BBEIEHHUS HJIEMEHTOB
collepKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM IMpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXe OOCYKICHUS
MpoO0JIEM PAIIMOHATILHOTO PUPOIOIIOIB30BAHUS U AKOJIOTHIECKON 0€30IMacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (DU3UKM Ha ypPOBHE CPETHEro OOIIero
oOpa3oBaHus SBISAIOTCS (pusmyeckue Teopuu (HopMUpOBaHHUE MPECTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3UUECKOU TeOpUu, poiiu (yHAaMEHTAIBHBIX 3aKOHOB U
MPUHITMIIOB B COBPEMEHHBIX  TPEJACTABICHUSAX O TMPUPOJE, TpaHHIAX
MPUMEHUMOCTH TEOpPUH, JUIS OIHUCAHUS CCTCCTBEHHO-HAYYHBIX SBICHHA W
IIPOIIECCOB).

CucTeMHO-ACSTENHHOCTHBIN TOJIX0/T B Kypce (DU3UKU peaTn3yeTcsl MpexkIe
BCEr0 3a CUET OpraHW3alUH IKCIEPUMEHTATBHOU ACATEITHHOCTH OOYYAFOIIMXCS.
Jlns  GazoBoro ypoBHSI Kypca (GU3UMKM — OTO UCIOJIB30BAHUE CUCTEMBI
(pOHTATBHBIX KPATKOBPEMEHHBIX OKCICPUMEHTOB M J1a0OpaTOpPHBIX padoT,
KOTOpBIE B MIporpamMme mo (usuke oObeIMHEHBI B OOMIMN CIIMCOK YYCHHUYECKUX
paKTUYECKUX paboT. BrifenieHne B yka3aHHOM TepeuHe JTabopaTOpPHBIX padoT,
NPOBOIUMBIX JUIS KOHTPOJS H  OICHKH, OCYIIECTBISICTCS  YYaCTHHUKAMU
00pa3oBaTEIBLHOIO TMpollecca MCXOMsl U3 OCOOCHHOCTEH IUJIAHUPOBAHUS U
ocHameHus kaOuHera Qusmku. IIpm dsToM  oOecreuuBaeTcss OBJIAIACHUC
OOyJaroIMMUCs yYMEHUSIMU TPOBOJUTH KOCBEHHBIE HM3MEPEHUS, HMCCIICIOBAHUS
3aBUCUMOCTEH (DM3MYECKUX BEJIMYUH M TOCTAHOBKY OIBITOB TIO0 TPOBEPKE
IIPEIJIOKCHHBIX THITOTE3.

Bonbioe BHUMaHWE yAENACTCS PEIICHUI0 PACYETHBIX M KAaYCCTBEHHBIX
3amad. [Ipu aToM JuIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3a/1ayd C SIBHO
3aJIaHHON (PU3UYECKON MOJIENBIO, TTO3BOJISIFOIINE IPUMEHSITh U3YYCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO paszjena Kypca, TaK U UHTErpupys 3HAHUS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
00OBbsCHEHHE TMpOTeKaHusi (U3MYECKUX SBJICHUM M MPOILIECCOB B OKPYKAIOIICH
KU3HU, TpeOyronue BbhIOOpa (U3MYECKON MOJENH JUIsl CUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanumsiMu DPI'OC COO k MarepuaibHO-
TEXHHUYECKOMY OOecreueHno y4eOHOro mporecca 0a30BBIi YpPOBEHb Kypca
(GU3UKK Ha YPOBHE CpeTHEro 00IIero o0pa3oBaHusl JOHKEH U3y4aThCs B YCIOBUAX
NpeIMETHOrO0 KaOuHeTa (M3UKM WIM B YCIOBUSAX HHTETPUPOBAHHOIO KaOWHETa
MPEeIMETOB E€CTECTBEHHO-HAYYHOro HHKiIa. B kabuHeTe (PU3MKHU TOIKHO OBITH
HEoOXoauMoe J1abopaTopHOE OOOpYAOBaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMe Mo u3MKe YICHHYECKUX MPAKTUYECKUX pabOT U JEMOHCTPAIIMOHHOE
obopyoBaHue.

JleMOHCTpallMOHHOE  000pyJoBaHUE (QOPMHUPYETCSI B COOTBETCTBUHU C
OPUHLMIIOM MHUHUMAJIbHOM JIOCTATOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
MEPEYUCICHHBIX B TporpaMMe 1o (U3HKE KIIOYEBBIX JEMOHCTPAlUN IS
WCCIICIOBAHMUSI  M3YYaeMbIX  SBJICHHA W  TPOIECCOB, OMIHUPUYECKUX H
byHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHM.

JlaGopatopHoe 00OpyAOBaHHE [UJIsl YYEHHYECKUX NPAKTHUECKUX padoT
(dopMupyeTcss B BHJE€ TEMATUYECKUX KOMIUIEKTOB U OOECIEUMBAETCS B pacyére
OJTHOTO KOMIUJIEKTa Ha JABYX oOydarommxcs. TeMaTuyeckue KOMILIEKThI
nabopaTopHOro 00OpYyIOBaHUS JOJKHBI OBITh TOCTPOCHBI HA KOMILJIEKCHOM
WCIOJIb30BaHNN AHAJIOTOBBIX U ITM(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMM LIENISIMUA U3YYEHUS PUBHKHU B 00IIEM 00pa30BaHUU SIBIISFOTCSL:

e (opMHpOBaHHE HHTEpeca M CTPEMJICHUS OOYYaroIIMXCi K HAYyYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUICKTYAJIbHBIX M TBOPYECKUX
CITOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUIN 0O HAYYHOM METOJE MO3HAaHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOIO OTHOIIECHHUS K OKPYKAIOUIUM SIBICHUSAM;

e (opMHpOBaHHE HAYYHOI'O MHPOBO33PEHMSI KaK pe3ysbTaTra H3YYCHHs
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;

e (¢dopMmupoBaHHE yYMEHHUU OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
bu3MYecKuX 3HAHUHN M HAYYHBIX JOKA3aTEIhCTB;

o (opmMupoBaHue TpencTaBICHUNW O POIM (UBHKK IS PA3BUTHUS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTrkeHne STUX Lele 00ecTeunBaeTCsl pelieHHeM CISAYIONINX 3a1ad B

npoiiecce u3ydeHus Kypca (GU3UKU Ha YPOBHE CpeTHEro O0IIero oopa3oBaHus:



e TMpHOOpETEeHHWE  CUCTEMBl  3HaHUH 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJIFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, JJIEKTPOJMHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHMe yMEHUNW TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBbsiCHEHUS (PU3NYECKUX SIBICHUH B TPUPOAE U ISl TMPUHSITHS
MMPAKTUYECKUX PEIICHUI B MIOBCEIHEBHOMW KU3HU;

e OCBOGHME CIOCOOOB pEIIECHUS pPa3IUYHbIX 337a4 C SBHO 3aJlaHHOM
dbu3nueckol MoOAENbI0, 3a]ad, MOJPa3yMEBAIOIIMX CaMOCTOSTEIbHOE
co3faHue Gu3NUecKorl MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJa4H;

e TOHWMaHWC (UBUYECKUX OCHOB WM TIPUHITUIIOB JEHUCTBHUSI TEXHUYCCKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUSA HA OKPYKAIOULYIO
cpeny;

e OBJIAJICHUE METOJAMH CAaMOCTOSITEIBHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHaln3a W HMHTEpIpeTanud uHbOopMaIu,
OIPEENEHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHE YCJIOBHMI Jisl pa3BUTHSl YMEHUN IMPOEKTHO-HCCIEI0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus orBoautcsa 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENI0), B
11 kiacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE MepeyeHb JabopaTopHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JE€laeT BbIOOP
IPOBENICHUsT JTA0OPATOPHBIX PAbOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEH 00yUarOIIMXCA.



COILEPKXAHUE OBYYEHUA
10 KJTACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT' O MO3HAHMS

®usuka — Hayka o npupone. HayuHble mMeToabl MO3HAHUS OKPYKAIOILIETO
mupa. Ponp dSkcrepuMeHTa M TEOPUM B IPOLIECCE TO3HAHMUS IMPUPOIBI.
DKCIEpUMEHT B (PU3HUKE.

MopaenupoBanue ¢u3nyYecKuX SIBIEHUM M mporieccoB. HayuHble TMIOTE3bI.
®dusnyeckre 3aKOHbI U TEOPUH. ['paHUIBI NPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Pons m Mecto ¢u3uku B (GOpMHUPOBAHWM COBPEMEHHON HAy4YHOM KapTHUHBI
MHpA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBsle M LHUQPPOBbIE HU3MEPUTEIbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBHXKeHUE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JBUKEHU.
Cucrema orcuéra. Tpaexkropus.

[lepemenienne, CKOpOCTb (CpeAHsIi CKOPOCTb, MTHOBEHHAsl CKOpPOCTb) W
YCKOPEHHUE MaTepUabHOW TOYKH, MX NPOCKIMH HA OCH CHUCTEMbI KOOPAMHAT.
CroxeHue nepeMenieHuil u CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBMXKeHue. [ 'paduku
3aBUCHUMOCTH KOOpJHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMElICHUs
MaTepUAIbHOM TOYKHU OT BPEMEHH.

CBoboHOE majieHue. Y CKOpeHHue CBOOOTHOTO ITaJICHHUS.

KpuBonuHenHoe  aBHKeHUE. [IBHKEHHME  MaTepualibHOM TOYKH IO
OKPY>KHOCTH C OCTOSSHHOW IO MOJAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIUHEHHAS
ckopocTh. [lepuoa u yactora obpatienust. [{[eHTpocTpeMuTEIbHOE YCKOPEHUE.

TexHuyeckue yCTpONCTBA M MPAKTHUUECKOE TMPUMEHEHUE: CIHIOMETP,
JBIDKEHHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIE TIepeauH.

Jlemoncmpayuu

Mopenb cuCTEMBI OTCYETA, WILTIOCTPALIUS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUSI.

[IpeoOpa3zoBanue ABUKEHUHN C UCIIOJIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne ABMKEHHS Tejla, OPOILIEHHOTO TMOJ YrjoM K TOPU3OHTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpasnenue cCKOpoCcTH pu ABUKEHHUU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHre HEPAaBHOMEPHOTO JABWKEHHS C LEJbIO ONPEEIECHNUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHUS MEXAY NyTSAMH, MPOMJICHHBIMU TEJIOM 34
MOCJICIOBATEIbHBIE PABHBIE NPOMEXKYTKHM BPEMEHU IMPU PABHOYCKOPEHHOM
JIBH)KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue NBIKEeHUS Tea, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuimn  otHOocuTenbHOCcTH  ['aymumesa.  IlepBeit 3axkoH  HeroToHa.
NHepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUI MaTepUagbHOUN TOUKU. Tpernit 3akoH HproTOHA 111 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tspkectu. llepas kocmuueckas
CKOpOCTB.

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

Tpenue. Bunbr TpeHus (1mokosi, ckoyibkeHus, kauenus). Cuia tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOJIbKEeHHUS U cuiia TpeHus nokos. Kosdduimen tpenus.
Cuna conmpOTUBIICHUS NPU ABUKECHUU TEJIA B )KUJKOCTH WJIU Tase.

[TocTynarensHOE U BpalaTesIbHOE IBIXKEHUE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpauieHus. llmeuo cumbl. YcnoBus
paBHOBECUS TBEPIOIO TEIIA.

TexHudeckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: MOIINITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuum.

CpaBHeHHME MacC B3aUMOICMCTBYIOIINX TE.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT J1e(hOpMaIInH.

HesecomocTs. Bec Tena npu yCKOPEHHOM ITOIbEME U MTAJECHUU.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY cioBus paBHOBECHS TBEPIOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tejla, HMEIOIIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXpAHEHUSA 8 MEXAHUKE

NMnynbc MaTtepualibHOW TOYKU (Te€na), CUCTEMbl MAaTEpHAIbHBIX TOYEK.
NmMmnynbe cuiibl 1 U3MEHEHUE HUMITyJIbCa Tela. 3aKOH COXpaHEHHUs HMITYJIbCa.
PeaktuBHOE nBUXKEHUE.

PabGora cuiiel. MOITHOCTH CHJIBL.

Kunernueckasi sHeprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUU
KHHETUYECKOU SHEPTUU.

[ToTeHunanbHas SHEPrusl. [loTeHunanbHas SHEPIHUs YIpPYro
neopMupoBaHHOW  TpykuHBL.  [loTeHlManbHas  SHEprus  Tena  BOJIM3HU
ITOBEPXHOCTHU 3EMIIH.

[loTeHUMaIbHBIE W HENOTEHUUAJIBHBIE  CHJIBL. CBsi3b paboOTHI
HENOTECHUHUAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOW DSHEPrUM CUCTEMBI TEI.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTHH.

Yrpyrue v Heyrpyrue CTOJIKHOBEHUSL.

TexHn4eckrue yCTpOWCTBA U IPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexo MOTEHIIMATBLHOM SHEPTUH B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3yyenue abCONMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OAMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBsizu pabOTHl CHJIBI C U3BMEHEHUEM MEXaHMYECKOW SHEpruu
TeJla Ha IPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Pa3nen 3. Mosekyasipaasi puznka 1 TepMOAUHAMHUKA
Tema 1. Ocno6bl MONEKYIAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrtep IBIWKEHHS U
B3aUMOJICCTBUS YaCTHUI[ BELIECTBA. MOJEIN CTPOCHUS Ta30B, XUJIKOCTEH U
TBEPJIBIX TEJT U 0OBSICHEHHE CBOMCTB BEIlIECTBA Ha OCHOBE ITUX Mojeneil. Macca u
pa3mepsl MoJiekysl. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TermnoBoe paBHoBecue. Temmneparypa u €€ usmepenue. lllkama temnepartyp
Lenbcus.



Mopens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETHYECKOW TEOpPUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTrypa Kak mepa
CpeaHEN KHWHETHUYECKOM SHEPruU TEIUIOBOTO JABWXKEHUsS dvactul raza. lllkana
temneparyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHne MenaeneeBa—Knanelpona.
3akon JlanbroHa. M3omponiecchl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBiIeHHE M30IMPOILECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE IPUMEHEHUE: TEPMOMETD,
OapomeTp.

Llemoncmpayuu

OmnbIThI, JOKAa3bIBAIOIINE IHWCKPETHOE CTPOEHHUE BellecTBa, (hoTorpaduu
MOJIEKYJI OPTaHUYECKUX COEIMHEHUN.

OmneiThl O AP HY3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita IITepHa.

OnbITHI, JTIOKa3bIBAKOIINE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3anMO/ICHCTBHA.

Monenb, WuTroCcTpUpyomas Ipupoay AaBICHUS Ta3a HA CTEHKU COCY/a.

OnbIThl, WUIIOCTPUPYIOIINE YPABHEHHE COCTOSIHUSI MACAIBHOIO rasa,
U30IPOLECCHI.

Yuenuueckuii oxcnepumenm, nabopamopmsvie pabomul

Onpenenenue mMacchl BO3yXa B KJIaCCHOW KOMHATE€ Ha OCHOBE M3MEpPEHMI
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEK/Ty MTapaMeTPaMu COCTOSTHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMoanHamMuueckass cucteMa. BHYTpEHHSsSI SHEPrusi TEPMOAUHAMUYECKOU
CUCTEMBI U CIOCOObI €€ u3MeHeHusl. KonumdecTBo TemioThl U paboTta. BHyTpeHHs s
SHEPrus  OAHOATOMHOTO  WJACAJIbHOrO  raza. Buabl  Teruionepeaayu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJIbHAS TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TemIOThI NpH TeIIONepeaye.

[Tonsitue 006 aauabatHoM tporecce. llepBhlii 3aKOH TEPMOAMHAMUKHU.
[IpuMeHeHre mepBOro 3aKOHAa TEPMOJMHAMMKHM K H3ompoiieccam. ['padpuyeckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akoH TepmoamHamuku. HeoOpatuMocTh TpoieccoB B TPUPOJIE.

TeruioBpie  MammHbl.  [I[pyHOMOBI  JEUCTBUS  TEIJIOBBIX  MAIlMH.
[IpeobpazoBanust sHEpPruM B TEIUIOBBIX MaiuHax. KoadduiueHt mnone3Horo
nevictBusi TerioBod MamuHbl. [{ukn KapHo u ero ko3pduumeHT mMoe3HOro
JENCTBUSA. DKOJIOTHUECKHUE MPOOJIEMBI TETUIOPHEPTETUKH.



TexHudeckue yCTpONCTBA U MPAKTHUUYECKOE MPUMEHEHHUE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Llemoncmpayuu

W3MeHeHue BHYTpEHHEH SHEpPrud Tejla MPU COBEPIICHUH pPAOOTHI: BBUIET
npoOku u3 OyTBUIKM TOJ JCUCTBHEM CXATOTO BO3/yXa, HarpeBanue 3¢upa B
JaTYHHOU TpyOKe MyTEéM TpeHuUs (BUACOJEMOHCTPALIHS).

N3meHeHne BHYTpEHHEH 3Hepruu (TeMIiepaTypbl) Teja Mpu TeIuionepeaaye.

OnpiT 1O anuabaTHOMYy pacIIMPEeHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoii TypOHHBI, ABUTATENSI BHYyTPEHHETO CTOPAHMSI, PEAKTUBHOTO
JIBUTATETIS.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3mepeHne ynenbHOU TEII0EMKOCTH.

Tema 3. Aepezammnvie cocmoanusa eéeuiecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u KoHjeHcauus. Vcnapenue u kuneHue. AOCONIOTHAs U
OTHOCHUTENIbHASL BJIAKHOCTh BO3Ayxa. HacelllleHHbIM Tap. YjenbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyPhl KUTICHUS OT J1aBJICHHUS.

TBépnoe Teno. Kpucrammmueckue u amop@Hsie Teraa. AHU30TPONUS CBOIMCTB
kpuctaimoB. Kuakue kpuctaiuibl. CoBpeMmeHHblE Marepuaibl. [lmaBienue u
KpucTayui3aius. Y aeinbHas Teriora miasienus. Cyonumarusi.

YpaBHeHuUe TEI0BOTO OanaHca.

TexHuyeckrue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETp U
IICUXPOMETP, KaJIOPUMETP, TEXHOJIOTHH TMOJTYUYEHHS] COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiICTBA HACBHILLIEHHBIX TTAPOB.

Kunenuve npu NoOHM>KEHHOM JIaBJICHUU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HaOmronenue HarpeBaHus U MIIaBJICHUS KPUCTAINTMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTalIOB.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomoi

N3mepeHre OTHOCUTENIbHOM BIAXKHOCTH BO3/IyXa.

Pa3zpnes 4. DieKTpOAMHAMHUKA
Tema 1. Inekmpocmamuxa
OJIeKTpU3alMs TeN. OJNEKTpUYECKUM 3apsa. /JlBa BuIa DIEKTPUUECKUX
3apsinoB. 1IpOBONHMKHK, OUANIEKTPUKMA W TOJYNPOBOJHUKH. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsaa.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHbli 31€KTpUUECKU 3aps/l.
Onextpuyeckoe mnone. Hanpspk€HHOCT  anekTpudeckoro mnois. IIpuHnmn



CYyHEPHO3ULNN INEKTPUYECKUX Toser. JIMHNKM HanpsyKEHHOCTH AJIEKTPUYECKOTO
OJIS.

PaGora cumm  amekrpoctatmdeckoro  mousia.  [lorennman.  PasHocTh
nmoTeHUHAIoB. [IpOBOMHUMKM W JUANEKTPUKU B  DJIEKTPOCTATUYECKOM IIOJIE.
Jlusnextpruyeckasi MpOHUIAEMOCTb.

OnextpoémkocTs. Konaencarop. DneKTpOEMKOCTh INIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOTO KOHJEHCATOPA.

TexHuyeckue yCTpoMCTBA M NPAKTUYECKOE NPUMEHEHHE: HSIJIEKTPOCKOII,
AIEKTPOMETpP, DJIEKTPOCTATUYECKas 3allluTa, 3a3eMJICHHUE AIIEKTPONPUOOPOB,
KOHJIEHCATOp, KOIIMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Llemoncmpayuu

Y CTpOMCTBO U MPUHIMI JEUCTBUS MJIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

IIpOBOAHUKH B 3JIEKTPOCTATUYECKOM II0JIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKY B DJIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaropa oOT IUIOLAAH
IJIACTUH, PACCTOSIHUSA MEXKAY HUMHU U TUIEKTPUIECKOU IPOHUIIAEMOCTH.

DHeprus 3apspKEHHOIO KOHACHCATOPA.

Yuenuueckuii oxcnepumenm, nabopamopmsvie pabomul

N3mepenne 2neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwii 31ekmpuueckuit mox. Toku 6 paznuunvix cpeoax

OJEKTPUYECKU TOK. YCJIOBHUS CYIIECTBOBAaHHUS 3JEKTPUYECKOIO TOKa.
Nctounuku Toka. Cuna Toka. [IocTOSTHHBIN TOK.

Hanpspxenue. 3akon Oma a1 yyacTka LEenH.

ODJIEKTPUYECKOE CONPOTUBJICHUE. YIENbHOE CONPOTHBIICHUE BELIECTBA.
ITocnenoBarenbHOE, MAPAIIIEIBHOE, CMEIIAHHOE COEAUHEHNE ITPOBOIHUKOB.

PabGora osnektpuyeckoro Toka. 3akoH JDkoyms—Jlenma.  MomHOCTB
AIEKTPUYECKOTO TOKA.

DJIIEKTPOJIBIXKYIAs CUJIa U BHYTPEHHEE COMPOTUBIICHHE MCTOYHUKA TOKA.
3axoH OMma 15 MOJIHOM (3aMKHYTO#) JieKTpuueckoi 1enu. KopoTkoe 3aMbIKaHKeE.

ONEKTpOHHAsA  MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeEMITEpaTypbl. CBEPXIPOBOIUMOCTb.

DnexkTpudecKuid TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TomyrmpoBOTHUKMY. CobcTBeHHast 151 MIPUMECHAs IIPOBOJIUMOCTH
noJynpoBoIHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHIKOBBIE TPUOOPHI.

DNeKTpUYecKuii TOK B  pacTBOpax M  paciiiaBaX  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAs! IUCCOLAIUA. DIEKTPOIIN3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
pa3psan. Monuus. [Lazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: amIIepMeTp,
BOJIBTMETpP, PEOCTAT, HMCTOYHUKH TOKA, DSJIEKTPOHAIpEBATENbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBIN JHOJ,
TEPMUCTOPBI U (POTOPE3UCTOPHI, IOJIYIPOBOIHUKOBBIHN 101, TaJbBaHUKA.

Llemoncmpayuu

W3mepeHne CUiTbl TOKA U HAPSDKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS HUIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IUTOLIAAM MONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMeliaHHOE COeIMHEHUE TPOBOTHUKOB.

[IpsmMoe w3MepeHue dSIEKTPOABWKYIIEH CWibl. KOpoTkoe 3ambIkaHue
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB COITPOTHUBIICHHSI METAJUIOB OT TEMITEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psa ¥ IpOBOAUMOCTb BO3AYXaA.

OHOCTOPOHHSISI IPOBOIUMOCTD JHOJIA.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

M3ydeHne cMEeaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIEKTPOABUKYIIEW CUIIbl UCTOYHMKA TOKAa M €ro0 BHYTPEHHETO
CONPOTUBIICHUSL.

HabGmronenue snekrpomsa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsIETCS C
Y4ETOM COAEPKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d € KypcaMH MaTeMaTHKHU,
OMOJIOTHUH, XUMUH, TreoTrpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonwsimusi, CBA3aHHBbIE C MU3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAay4YHbIM (akT, TUnoresa, (pu3nyeckas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOACHNUE, SKCIIEPUMEHT, MOJIEJINPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuxa: pelieHWe CUCTEMBl ypaBHEHUM, JuHEWHas (QyHKIHS,
napabona, runepOosia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKLUHA HA OCH KOOPAUHAT, CJI0KEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABWXKEHUE B KUBOW Ipupoje, auddysusi, ocMoc,
TEIJIO0OOMEH JKMBBIX OPTaHU3MOB (BHUJIbI TEIUIONEPEIauu, TEIUIOBOS PABHOBECHE),
AIEKTPUYECKUE SBJICHUS B )KUBOW MPUPOJE.

Xumus: TUCKPETHOE CTPOCHHE BEILECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEILIOBBIE CBOWCTBA TBEPABIX TEJ, XUIAKOCTEU M



ra3oB, DJJIEKTPHUYECKHME CBOWCTBA METAJUIOB, JJIEKTPOJMTUYECKAs IUCCOLMALMSA,
raJlbBaHUKA.

l'eoepaghus: BnaxxHOCTb BO3/yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE ABMXKEHUH C HCIIOJIB30BAHUEM MEXAHU3MOB,
y4€T TpPEHUSA B TEXHUKE, NOALIMIHUKH, MHCIOJb30BAHUE 3aKOHA COXPaHECHMS
UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET W JPYrHE), JABUIATElb BHYTPEHHETO
CropaHus, napoBas TypOuHa, OBITOBOI XOJIOJAUIBHUK, KOHAUIIMOHED, TEXHOJIOTUN
IIOJIyYEHHUs] COBPEMEHHBIX MATEPUAIOB, B TOM YHUCJIE HAHOMATEpPUAIOB, H
HAaHOTEXHOJIOIMH, 3JIEKTPOCTAaTHYECKas 3allluTa, 3a3€MJICHUE 3JIEKTpOnpuOOpoB,
KCEPOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArPEBATEIIbHBIC pUOOPBHI,
ANIEKTPOOCBETUTEbHBIE MPUOOPHI, rajbBaHUKA.

11 KJIACC

Paznes 4. DiieKTpOAMHAMHUKA

Tema 3. Maznummnoe noine. I1eKmpoMazHUMHAA UHOYKUUSA

ITocTtossnHble  MarHuThl.  B3aummojelcTBHE  MOCTOSHHBIX ~ MAarHHMTOB.
MarnutHoe moJsie. BexkTtop MarHuTHOW WHAYKOWHW. [IpuHOMII cyneprno3uinuu
MarHUTHBIX ToJiek. JIMHMU MarHUuTHOM WHAYKIWU. KapTuHa JMHUM MarHUTHOU
WHIYKIHAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOoe TI0JI€ TPOBOJHHMKA C TOKOM. KapTuHa JMHMH WHIYKUUAH
MAarHUTHOTO TIOJIA JJIMHHOTO IPSAMOIO MPOBOJHUKA W 3aMKHYTOI'O KOJBIIEBOTO
MPOBOJIHUKA, KaTYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaeicTBue NpoBOAHUKOB C
TOKOM.

Cuiia AMnepa, €€ MOJlyJIb U HalpaBJICHUE.

Cuna Jlopenua, €€ MOIyJb U HANIpaBJICHUE. [BUKEHUE 3apSKEHHON YACTUIIBI
B OJJHOPOJHOM MarHuTHOM IMojie. Pa6oTa cuisl Jloperna.

SIBneHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
WHAYKUUU. OJEKTPOABHMKYIAS CUila HWHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe »ieKTpUYecKoe ToJie. ONEKTPOABHKYIIAs CUjla HHIYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIATEIBHO B OJJHOPOJHOM MarHUTHOM IOJIE.

[IpaBuno Jlenna.

NHAyKTUBHOCTh. SIBJIE€HHME CAMOMHIYKIMU. OJCKTPOABIKYIIAS  CHJIA
CaMOUHIYKIUH.

DHEprus MarHUTHOTO TIOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHndeckue yCTpOMCTBA M IPAKTHUYECKOE NPUMEHEHUE: ITOCTOSHHBIE
MArHuThl, BJEKTPOMArHUTBI, JJIEKTPOJABUIaTEb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHI, UHIYKI[MOHHAS TI€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3EKTPOHHOIO ITyYKa MArHUTHBIM ITOJIEM.

JIuHUY MHAYKIIMY MarHUTHOTO TOJIA.

B3aumopeiicTBie 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JerictBue cuibl JIopeHIIa Ha HOHBI AJIEKTPOIIUTA.

SBneHue 3NIEKTPOMAarHUTHOW UHIYKIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJIBIKYIIEH CHJIBI MHAYKIUU OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomoi

M3y4yeHne MarHuTHOTO MOJISI KaTYLIKH C TOKOM.

HccnenoBanue IeHCTBUS TOCTOSIHHOTO MArHWTa Ha paMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pa3nes 5. KosieGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumubvle Konedanus

KonebGarenbHas  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJICOaHMS.
[Mapmonnyeckue konebanus. [lepuoa, yactora, amrummryga u (aza KoseOaHUU.
[IpyXuHHBIA MasATHUK. MareMaTUYEeCKUN MAasTHUK. YPAaBHEHUE TapMOHUYECKHUX
konebanuii. [IpeBpanieHue 3Hepruu Npu rapMOHUYECKUX KOJIEOaHUSX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMATrHUTHBIE KoJieOaHUS B
UJCATHPHOM KOJICOATeIbHOM KOHTYpe. AHAJIOTUS MEXKIYy MEXaHHYEeCKUMHU U
ANEKTPOMATHUTHBIMU KoJsieOaHusiMu. @Dopmyna TomcoHa. 3akoH CcOXpaHEHUs
SHEPTUU B UJICATHHOM KO0JIE0ATEIbHOM KOHTYDE.

[IpencraBiienre o 3aTyxarolmux KojieOaHusX. BeIHYK/I€HHbIE MEXaHUYECKUE
kosiebanus. Pezonanc. BeiHyX1€HHbIE 3JIEKTPOMArHUTHbBIE KOJICOaHMUSL.

[lepemennbiii TOK. CHUHYCOMJAIBbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
IIEPEMEHHOI0 TOKAa. AMIUIMTYJHOE M JACHCTBYIOIIEE 3HAYECHHE CHJIBI TOKa W
HaTPSIKEHUSL.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NoTpeOIECHUE IICKTPUUSCKOM
SHEPIrUU. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. Kynbrypa
VCIIOJIb30BAHUS JIEKTPOSHEPTUH B IIOBCETHEBHOM KU3HHU.

TexHn4eckrue yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHUE: JJIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUU JIEKTPOIepe1ay.

Llemoncmpayuu

HccnenoBanre mapaMeTpoB KoJieOATEIbHOW CUCTEMbI (MPY>KUHHBIN WU
MaTeMaTUYECKUIl MASTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHYK/ICHHBIX KOJICOAHMIA.

Hab6mronenue pe3onanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMS.

OcuuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu T1OCIEIOBATENbHOM COCIWHEHUH PE3UCTOpPA, KATYLIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHUY 3JIEKTPOIEPENAUN.

Yyenuueckuii sxcnepumenm, n1abopamopmsie pabomul

HccnenoBanre 3aBUCUMOCTH TEpHUOJa MajbiX KoJieOaHUM Ipy3a Ha HUTU OT
JUTMHBI HUTH U MacChl Tpy3a.

HNccnenoBanne TEpEeMEHHON0 TOKa B LEMA U3  MOCJIEAOBATEIIBHO
COEAMHEHHBIX KOHJAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31€KmMpoMazHuUmMHble 80JIHbL

MexaHnueckue BOJHBI, ycioBUSL pacnpoctpaneHus. llepumoa. CxopocTb
pacnpocTpaHeHus: W JyMHAa BOJHBL [lomepeuHble W MPOJONBHBIE BOJHBI.
WNuTtepdepenuus u AuPppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTh 3Byka. I'poMkocth 3Byka. Bricora Tona. TemOp 3Byka.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIOBUS U3TYUYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anektpomarautHoi BoiHe. CBoilcTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaK€HHUE, MPEJIOMJICHUE, MOspu3anus, Tudpakius,
unrepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana >J€KTPOMarHUTHBIX BOJH. [I[pruMeHEHuEe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUIMOBI paguOCBsI3U U TeleBUAeHUA. Paaronokamusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi JWAarHOCTUKAa B TEXHUKE M MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCTpaHEHNE MTONIEPEYHBIX U MPOI0IHHBIX BOJIH.

Konebmromeecs Teo Kak ICTOYHHK 3BYKa.

Hab6mronenune otpakeHus: M MPETOMIICHUS] MEXaHUYECKUX BOJTH.

Hab6nronenue narepdepeniuu u qudpakiini MEXaHUIeCKUX BOJTH.

3BYKOBOW pE30HAHC.

HaOmronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOU M
4acTOTOM KOJeOaHUi.



HccnenoBanne  CBOMCTB — JJEKTPOMATrHUTHBIX — BOJIH: OTpakEHHUE,
pesioMJIeHUE, MoJspu3anus, Judpakuus, tHTephepeHIIus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. lIpsMonuHENHHOE pacnpoCTpaHEHUE CBETA B
omHOpOaHOM cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. llocTpoeHne n3o0pakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS cBeTa. AOCOIIOTHBIN MTOKa3aTellb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIil Yroyi MOJIHOTO
BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus ceeta. CiioxHbI cocTaB O6enoro cseta. LIBer.

Cobuparonie u pacceuBaromve JMH3bl. ToHkas nuH3a. @DOKycHOe
pacCTOSIHUE W ONTHYECKas Ccuiia TOHKOW JuH3blL. [locTpoeHue uzoOpaxeHUil B
coOuparIIKX U pacceuBaroluX JuH3aX. DopMyna TOHKOW JIMH3BI. YBEIUYEHUE,
JTaBaeMo€ JIMH30M.

[Ipenesnbl TPUMEHUMOCTH T€OMETPUUYECKOUN ONTHUKHU.

BonnoBass ontuka. Wurtepdepenuuss cera. KorepeHTHble HMCTOUYHMKHU.
VYcaoBus HaOMOIEHUS MAKCUMyMOB M MHHMMYMOB B HHTEp(EpPEHIMOHHOU
KapTHHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX HICTOYHHUKOB.

Hudpakaus ceta. JudpakumonHas pemérka. YciaoBue HaOMIOACHUA
[JIaBHBIX ~MAaKCUMyMOB TpH MaJ€HUM MOHOXPOMAaTHUYECKOrO0 CBE€Ta Ha
TU(QPaAKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpPOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: OYKH, JIyna,
(oroanmnapaT, NPOEKIMOHHBIN ammapar, MHUKPOCKOII, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEHIETKA, TTOJIPOUI.

Jlemoncmpayuu

[IpsiMonIMHETHOE PACIIPOCTPAHEHHE, OTPAKECHHE U IPEIOMIICHUE CBETA.
OnTtuyeckue npuOOpHI.

[TonHOE BHYTpEeHHEE OTpaxeHne. Moiesib CBETOBOIA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Hab6mronenne narepdepeHIuum cpeTa.

Hab6mronenune nudpaximm ceera.

HaOGmronenue nucnepcuu cBera.

[TonydyeHue crekTpa ¢ MOMOIIbIO MPU3MBI.

[TonydyeHue criekTpa ¢ MOMOIIbIO TUPPAKITUOHHON PEIIETKH.

HabGnronenue nonsipu3aluu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomoi



N3mepenue nokasarens NpeioMIICHUS CTEKJIA.
HccnenoBanne CBOMCTB M300pakKeHUH B JIMH3AX.
HaGmronenne nucnepcuu cBera.

Pa3nes 6. OCHOBBI CIeHAJILHOI TEOPUH OTHOCUTEIbHOCTH

['panunbl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsi
CIIEIMAIBHOW TEOPUM OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETAa B BAKyyMe€, IPUHIUII OTHOCUTEIBbHOCTH DUHIITEHA.

OTHOCHUTEIBHOCTD OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKpPAICHHE
JUIAHBI.

OHeprus 1 UMITYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs3b MacChl C JHEPrUEH U UMITYJIbCOM PEIIATUBACTCKON YaCTHUIIbl. DHEPTHS
IIOKOSI.

Pa3nen 7. KBanToBas pusuka

Tema 1. Inemenmot K6AHMOBOI ONMUKU

®otonsl. opmyna [Inanka cBsizu 3HEprun GOTOHA C €r0 YACTOTON. DHEPrus
U UMITYJIbC (DOTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotosddexra. YpaBHenue DiHmTeitHa 11 poTodpdexra. «KpacHas rpaHunar
doTtoadekra.

JHaBnenne cBera. OnbiThl I1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue ycTpoicTBa M MPAKTUUYECKOE NpPUMEHEHHE: (HOTOIIEMEHT,
(doTomaTUMK, COJTHEYHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

®oTo3(dQheKT Ha YCTaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poToaddekTa.

Ceeroauos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -4acTHII.
IlmanerapHas mogxens aroma. Ilocrymarsl bopa. U3nyyeHue u moruouieHue
(GOTOHOB mMpU Mepexojie aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
criekTpoB. CIIEKTp ypOBHEM S3HEPTUU aTOMa BOAOPO/IA.

BomHoBble cBolicTBa yactull. Bonuel ne bpoina. KoprnyckynsspHo-BoaHOBOM
Tyan3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3ITyYEHUE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopra.
OnpeneneHne AIMHBI BOJIHBI JIa3epa.
HabGmrogenue nuHeR4aTbIX CIEKTPOB U3TYUCHUSI.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomul
HaOnroienre nuHeiyaToro CreKkTpa.
Tema 3. Amomnuoe adpo
OKCIEpPUMEHTBI, JOKAa3bIBAIOIIME CII0OKHOCTh CTPOEHHUsS sApa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuto  cocrapa
paanoakTUBHOTO u3nydeHus. CBoiictBa anbda-, OeTa-, raMma-U3ITydeHUS.
BiusgHue pagnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OtkpeiTHE TpoTOHAa M HeWTpoHa. Hykimonnas mopens saapa I'eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsl.
Anbda-pacnaa. OJEKTPOHHBIA M MO3UTPOHHBIM Oera-pacman. [amma-
M3JIy4yeHne. 3aKOH paJuOaKTUBHOIO pacIaja.
DHeprus CBA3U HYKJIOHOB B sAjipe. Snepubie cuibl. JledekT maccsl sapa.
Snepnsbie peakunu. /lenenne n cuHTeE3 AIEP.
SAnepusiii peaktop. TepmosinepHsbiii cuHTe3. IIpobOiieMbl M NEpPCHEKTUBBI
AJIEPHOU SHEPTETUKU. DKOJOTUUECKHE ACTIEKTHI SIEPHOU SHEPTETHKHU.
OnemeHTapHble YacTUIbl. OTKPBITHE IO3UTPOHA.
MeTobl HAOMIOEHUS U PETUCTPALIMU DJIIEMEHTAPHBIX YACTHII.
@dyHaMeHTalbHbIE B3auMOAEHCTBUA. EAMHCTBO (hU3nueckoil KapTHUHBI MUpA.
TexHUYEeCcKHe yCTpOMCTBA U MPAKTUUYECKOE MPUMEHEHHE: T03UMETpP, KaMepa
Buiibcona, simepHbIil peakTop, arToMHas 6omoa.
Jlemoncmpayuu
Cu€TYrK MOHM3UPYIOIIHUX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomsi
HccnenoBanue TpekoB 4acTHIl (10 TOTOBBIM (hoTorpadusim).

Pa3jes 8. DiieMeHTbI aCTPOHOMMHU U ACTPOPUBUKHU

Otansl pa3BuTHs acTpoHoMuu. [IpukiIagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
ACTPOHOMMUHM.

Bun 3Bé&3mHoro nHeba. Co3Be3gusi, spKude 3BE3NBI, IUIAHETHI, MX BHJIMMOC
JIBYDKEHIUE.

CoiHeuHast cucreMa.

Connne. ConHeuHas akTHUBHOCTh. Mcrounuk sHepruum CojHila U 3BE3L.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J[MarpamMma «CIEKTpajdbHbIM Kjacc —
CBETUMOCTBY». 3BE3/bI TJIABHOM ITOCJIEIOBATEIBHOCTH. 3aBHCUMOCTH «Macca —
CBETHUMOCTB» I 3BE3]] IVIABHOM MOCJIEAOBATEILHOCTU. BHYTpeHHee cTpoeHue



3B€311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUH U 3Bostonuu CosHLa U
3BE3. DTanbl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxenue u nmxenue CoyiHIA B
lNanaktrke. Tunel ranaktuk. Pagnoranaktuky m kBasapsl. YEpHbBIE OBIPHI B sapax
TaJIAKTUK.

Bcenennas. Paciiupenue Beenennoii. 3akon Xa00ia. Pazdoeranue rajiakTuk.
Teopus bosbioro B3peiBa. PEMKTOBOE U3ITyUECHUE.

MacmrabHas ctpykTypa Beenennoii. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Yuenuueckue nabnooenus

Habnronenus: HeBOOPYKEHHBIM TIJ1a30M € HCIOJB30BAHUEM KOMIIBIOTEPHBIX
MPUWIOKEHUH ISl ONPEIENICHUs MOJI0KEHN HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBIE co3Be31sd CEeBEPHOro MOIYIIApHUs U IPKUE 3BE3/BI.

Hab6mronenus B reneckorn JIynsl, minanet, Maeunoro [TyTu.

Oo6o01maromniee MOBTOPEHHE

Ponp Qu3uku © acTpOHOMHUU B HKOHOMHUYECKOM, TEXHOJOTHUECKOMH,
COLIMAJIBHOM M 3TUYECKOHM cpepax AesTeIbHOCTH YEJIOBEKA, POJib U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOM Hay4HOW KapTHHE MUpa, pOJib PU3NUECKON TEOpUn
B (OpPMHUPOBAHUU TMpPEACTABICHUN O (U3MUECKOH KapTUHE MHpa, MECTO
(¢u3nyeckoil KapTUHBI MHpa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAayUHBIX
MPEJICTABICHUI O IPUPOJIE.

MesknpeaMeTHbIE CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHA B 11 kimacce ocylmecTBIsiETCS C
y4ETOM COZAEPIKATEIBHBIX MEXKIPEAMETHBIX CBA3CH C KypCcaMH MAaTeMaTHKH,
OMOJIOTHUH, XUMUH, TreoTrpaduu U TEXHOJIOTHUH.

Meosicnpeomemnole nousimusi, CBSI3aHHbIE C HW3YYEHHEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJICHWE, HAay4YHbIA (pakT, rumnoresa, (Qpuanyeckas BEIUYMHA, 3aKOH,
TeopHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHUWE CUCTEMBl YPAaBHEHUN, TPUTOHOMETPUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXECTBO, BEKTOPHl M MX IIPOCKLIMM HA OCU KOOPAMHAT, CIIOKEHHE BEKTOPOB,
IPOU3BOJHBIE D3JEMEHTAPHBIX (DPYHKIMI, TPU3HAKK MOAOOUS TPEYroiabHUKOB,
OTpeIeNICHHE TUIOMIAIU TIIOCKUX (Uryp u 00bEMa Tell.

buonocus: snektpuyeckue SBICHUS B JKUBOW NpUpOJE, KojebaTerabHbIE
JBUXEHUS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOU NPUPOAE, NCUCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKAS CTPYKTYypa TBEPABIX
T€d, MEXaHU3Mbl O0Opa30BaHUs KPUCTAUIMUECKOM PpEIIETKH, CHEKTpaIbHBIN
aHaIu3.



l'eocpagusa: MarHUTHBIE TIONIOCAa 3€MJIM, 3aJ€KH MAarHUTHBIX PYI,
doToCchEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMIICTPSICEHHIA.

Texnonoeus: JNWHUU BJIEKTpOIEpenad, TEHepaTop IMEPEeMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS T€4Yb, pajap, pPaauoONpUEMHUK, TEJIECBU30D,
anteHHa, tenedoH, CBU-neub, MpOEKIMOHHBINA amnmapaT, BOJOKOHHAs OITHKA,
coJIHEeYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yudeOHOro mnpeamera «@Du3nMKa» Ha YPOBHE CpEIHEro OOIIEro
oOpasoBanusi (0a30BbIIl YPOBEHB) MOJDKHO OOCCIICUUTHh JOCTIDKCHHUE CIIETYIOIINX
JUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS yueOHOro mpeamera «Ou3nka» AOIKHBI
OTpaxkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHHX  YOEXJCHUH, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUMCKOro OOIIECTBa, PAaCIIMPEHUE >KU3HEHHOTO
OIbITA U OMbBITA JIESATEIBHOCTH B IMPOLECCE pealn3allMi OCHOBHBIX HaIlpaBJICHUU
BOCIIUTATEIIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaKaaHCcKOro BOCIIUTAHNS

c(hOpMHUPOBAHHOCTH TPAXKAAHCKOMN MO3UITUU O0YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4YJI€HA POCCUICKOTO OOIIECTBA;

OPUHITHE  TPAAMIIMOHHBIX  OOIIEYEIIOBEYECKUX  T'YMAaHHUCTHYECKUX U
JEMOKPAaTUYECKUX LIECHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO ACATEIBHOCTh B MHTEPECAX TI'PAXKIAHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIbHONW OpPTaHU3aIINY;

YMEHUE B3aUMOJEHCTBOBATH C COLIMATIbHBIMU HUHCTUTYTAMH B COOTBETCTBUH C
X QYHKIUSMU U HA3HAUCHUEM;

TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOU JIEATEIILHOCTH;

2) NaTPHOTHYECKOTO BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH POCCHICKOM TPaXKIaHCKOU UJICHTUYHOCTH,
MaTPUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUKECHUSM
POCCHICKUX YYEHBIX B 0051aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OILIEHUBATh CHUTYAIMI0O M MPUHUMATh OCO3HAHHBIC PEIICHMS,
OPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCIIE B
NESITEIIbHOCTH YYEHOTO;

OCO3HAHHE JTUYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUHUBOTO OYTyIIETO;

4) 3CTeTHYECKOT0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUAsi 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyuiero pu3nvyeckoil Hayke;



5) TpyA0BOT0 BOCIUTAHUS:

UHTEpEC K pa3nuyHbIM cdepaMm MpodeccruoHaNIbHON NeATeIbHOCTH, B TOM
YHCJIE€ CBS3aHHBIM C (PM3UKON U TEXHUKOW, YMEHUE COBEPIATh OCO3HAHHBIN BBIOOD
Oyayuiei npodeccun U pearn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 00JacTu
(U3MKHM Ha TPOTSKEHUH BCEU KU3HU;

6) 9K0JI0rH4eCKOro BOCIIUTAHMS:

C(OPMHUPOBAHHOCTh HKOJIOTHYECKON KyJIbTYphbl, OCO3HAHUE IJ00AIBLHOTO
XapakTepa 3KOJOTHYECKHUX IPo0JIeM;

IUIAHUPOBAHKE U OCYLIECTBIIEHUE IEUCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHMSA LeJIEW YCTOMYNBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacIIMpEHUE OIbITA JEATEIBHOCTH OSKOJOTMYECKOW HAINPABICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 110 (QU3UKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMSI:

C()OPMUPOBAHHOCTh MMPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAaHHUE LIEHHOCTH HAay4YHOM [JEATEIbHOCTH, TI'OTOBHOCTH B IIpoOLEcce
u3ydeHuss  (U3MKA  OCYLIECTBISATh  IMPOEKTHYID M HCCIEI0BATEIBCKYIO
NEeSATENbHOCTh UHJIMBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHBEpPCAIbHbIE YUeOHbIE JeiicCTBUSA
ba3oBble 1ornueckue aeiicTBU:
CaMOCTOSITeJIbHO  (hOpMYyJIMpOBaTH W aKTyaJu3UpoBaTh  MpooJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeNeNATh LEIU IEATEbHOCTH, 3aJaBaThb MapaMeTpbl U KPUTEPUU HX
JOCTHXKCHUS;
BBISIBIIAITH ~ 3aKOHOMEPHOCTM M MPOTHUBOPEUUS B  paccMaTpPUBAEMBIX
(bU3HUECKUX SBJICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHUS MPOOJEMbI ¢ yU4ETOM aHalM3a WMEIOIINXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B ICATEILHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHLTATOB
[EJIsIM, OIIEHUBATh PUCKH TOCIICICTBUI AESTEILHOCTH;
KOOPJMHUPOBATh W  BBHINIOJNHATH pabOTy B  YCJIOBHSIX  PEaBHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUN KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBare/ibCKue 1eUCTBUS:
BJIaJIETh HAYYHOW TEPMUHOJOTHUEH, KIIFOYEBBIMU MOHATUSIMU U METOJIaMU
(du3nuecKoil HayKu;



BIIAJICTh HABBIKAMHU y4€OHO-MCCIICIOBATEIHCKON M TIPOSKTHON JESTEIHHOCTH
B 00slacT (pU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHUs 3a/ad (PU3NYECKOTO COACpNKaHUs, MPUMEHEHHUIO Pa3IUYHBIX
METOJI0B MTO3HAHUS,

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIpETAlMY, MpPeoOpa3OoBaHUI0 M NPUMEHEHUIO B Pa3IUYHBIX Y4eOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX MMPOCKTOB B 00J1aCTH (DU3UKH;

BBISIBIIATh NIPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOAUTh apryMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS,

aHaJTM3UPOBAaTh TMOJYYECHHBbIE B XOJE pEUICHUS 3aJlaud  pe3yJbTaThl,
KPUTHYECKH OIEHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (HOpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOM
JeSTeILHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (DU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlHsIM, OTICHUBATh MPUOOPETEHHBIN OIIBIT,

YMETh TEPEHOCHUTh 3HaHWA 10 (U3MKEe B MPAKTUUECKYyI0 00JacTh
KU3HECATSIIEHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IaCTeH;

BBIJIBUTATh HOBBIC UJIEH, MPE/jIaraTb OPUTHHAIBHBIC MOXO/IbI U PEIICHMUS;

CTaBUTh MPOOJIEMBI U 3aJ1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pabora ¢ undopmanueii:

BJIAJICTh HABBIKAMHU TOJYYCHHS HWH(POpMAUHA (PU3UISCKOTO CONMCpIKaHUS W3
MUCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISTh IIOUCK, aHalu3,
CUCTEMATHU3AIMI0 U WHTEPIPETAli0 WHOOpPMAIMU Pa3IUYHBIX BUIOB U (opM
MpeACTaBICHMUS;

OIICHHBATh IOCTOBEPHOCTH HH(POpMAITIH;

WCIIOJIB30BaTh  CPEICTBAa  HMH(POPMAIMOHHBIX M KOMMYHHKAIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPTraHU3AIIMOHHBIX
3a71a9 ¢ COOJIOJICHHEM TpeOOBaHWKM SPrOHOMHMKH, TEXHHUKH OE€301acHOCTH,
TUTHEHBI, PECYypCOCOEpe)EHUs, TMPaBOBBIX H JITHYECKHUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MacHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACPKAHUSA B Pa3IUYHBIX (opMarax c
y4éTOM Ha3HAYCHUS WH(POpPMAIIUY | TIEIICBOM ayIUTOPHH, BRIOUpast ONTHUMATLHYIO
dbopMy TIpeCcTaBIICHUS U BU3yaJIU3aIUu.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC y4eOHbIE 1eliCTBUA:
OCYIIECTBJISATh OOIIEHHWE Ha Yypokax (U3MKKM U BO BHE-YPOUHOU
NESTEILHOCTH;



pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIMKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTHI;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHUSI C HMCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMATh U HCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4éTOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN KaKJOT0 WIEHA KOJIEKTUBA;

OpUHUMATh I[€JIM  COBMECTHOM  JIEATEIbHOCTH, OpPraHu30BBIBaTh U
KOOPAMHUPOBATh JIEHCTBUSA MO €€ JOCTUIKEHHIO: COCTaBIATh IUIAH JEHCTBHIA,
pacnpenenarTb poid C y4ETOM MHEHUH Y4YacTHUKOB, OOCYXJaThb pe3yJbTaThl
COBMECTHOU padoThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIaJa M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
001 pe3ysbTatr no pa3paboTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE IPOEKTHI, OLEHUBaTh HUAEH C MO3UIUU HOBH3HBI,
OpPUTMHAJILHOCTHU, IPAKTUYECKOI 3HAUUMOCTH;

OCYUIECTBJISITh MO3UTHUBHOE CTPATETMYECKOE IMOBEJCHUE B Pa3IUUYHBIX
CUTYaIUsX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITH MHUITMATHBHBIM.

PeryisiTuBHBIE YHUBepcaJbHble y4eOHbIe 1eificTBUS
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJISATH MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBISATH MPOOJIEMBbI, CTaBUTh U (HOPMYITUPOBATH
COOCTBEHHEBIC 3aJ1a4H;

CaMOCTOATENIbHO COCTABJIATh IJIAH PEIHICHUS PacuYE€THBIX M KAaYeCTBEHHBIX
3a/1a4, IU1aH BBINOJHEHUS MPAKTHYECKOU paboThl ¢ YYETOM UMEIOUIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHUH;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacipsATh paMKU y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX HPEINOuYTEHUI;

Jenatb OCO3HAHHBIA BBIOOp, ApPryMEHTHpPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 3a pelieHue;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBJICHUIO DJPYAUIMA B 00JaCTH
(U3MKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SJMOLMOHAIbHBIH HHTEJVIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B AESTEIBHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJa/JeTh  HaBbIKAMH  MO3HABATEJbHOM  pediiekcud  Kak  OCO3HaHUs
COBEPILIAEMBIX JIEWCTBHUM M MBICIUTENbHBIX IPOLECCOB, UX pE3yJIbTaTOB M
OCHOBaHMU;



WCITOJIB30BATh IPUEMBI PehIICKCUN JTsI OLICHKH CUTYaIlH, BHIOOpA BEPHOTO
pElIeHNUS;

YMETh OIICHUBATh PUCKH M CBOCBPEMEHHO NPUHUMATH PEIICHUS IO HX
CHIKCHHUIO;

NPUHUMATh MOTHUBBI W apryMEHThl JpPYyTUX TMpPH aHaJUu3e pe3yJIbTaToOB
JIESITEIIbHOCTH;

NpUHUMATh ce0s, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NPUHAMATh MOTHBBI W apTyMEHTHl JPYTHX TIPH aHAIW3E Pe3yIbTaToOB
JIESITENIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OLIUOKH.

B nponecce nocTukeHHs JIMYHOCTHBIX PE3yJIbTATOB OCBOEHUS MPOTPaAMMBbI
no ¢usMKe JIsI YPOBHSI CpPEAHEro OOIIero oOpa3oBaHUs Yy OOydaroUIuXxcs
COBEPIICHCTBYETCS HYMOILIMOHAIIbHBIH WHTEIJICKT, MpeInoiararoun
c(OPMHUPOBAHHOCTbD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh IOHUMATh CBOE 3MOILIMOHATIBHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHUSI COOCTBEHHOM AMOIMOHAIBHOU Cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOYAIOIIETO CAMOKOHTPOJb, yYMEHHE MPUHUMATH
OTBETCTBEHHOCTb 3a CBOE TIOBEJEHHE, CHOCOOHOCTh aJaNTUPOBAThCA K
AMOITMOHAJILHBIM U3MEHEHUSIM U MPOSIBIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPECHHEH MOTHBAIIMH, BKIIIOYAIOIICH CTpeMJICHHE K JTOCTH)KCHHUIO TIETTH U
yCcrexy, ONTHMH3M, WHHIIMATHBHOCTH, YMEHHE JEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MO>KHOCTEH;

IMIMATHH, BKIIOYAIOMIEH CTOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COIMAJTBHBIX HaBBIKOB, BKIIFOUAIOIIMX CITOCOOHOCThH BBHICTPAMBATh OTHOIIECHHUS
C IPYTUMH JIIOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

HPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuenuss B 10 kiacce mpeaMmeTHbIe pe3ysibTaThl Ha 0a30BOM
YpOBHE JOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD y 00YJAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBl MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B PAKTUYECKON IE€SATEIBHOCTH JIHOJIEU;

YUUTHIBaTh TPAHUIBl MPUMEHEHHS] HM3YyYEHHBIX (U3HUECKUX MOJIETIeH:
MaTepHualibHasl TOUKa, MHEepIUaIbHas cucTeMa OTcuéra, abCONMIOTHO TBEPIOE TEIIO,
UJICAIbHBIN Ta3, MOJEIIU CTPOCHUS Ia30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUECKUH 3apsij] NPy PEIICHUH (PU3NYECKUX 3a]1ay;



pacro3HaBaTh (pU3NUECKHe SBICHUS (TPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKHU, MOJIEKYISPHO-KUHETUYECKOU TEOPUU CTPOCHUs BEIIECTBA U
JJIEKTPOJAMHAMUKHM:  PAaBHOMEPHOE U  PAaBHOYCKOPEHHOE  IPSIMOJIMHEUHOE
JIBWKEHUE, CBOOOJHOE TMaJIeHue TeJ, JBWKEHHUE IO OKPYKHOCTH, HHEpLHUS,
B3auMoIecTBUE T, AUddy3us, OPOYHOBCKOE ABUKEHHUE, CTPOCHUE JKUIKOCTEH
U TBEPIBIX TEJ, U3MEHEHHE 00bEMa Tl MPU HATPEBaHUU (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, HUCHAPEHUE, KOHJCHCALMs, IUJIABJIICHUE, KPUCTAIUIM3ALMS, KUIICHUE,
BJI&JXHOCTB BO3/1yXa, MOBBILICHUE JABJICHUS I'a3a IIPU €r0 HarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXKAY [apaMeTpaMHU COCTOSIHMS Ta3a B M30IpOlLieccax,
ANEKTPU3ALMA TEJI, B3aUMOJICHCTBUE 3apsAJIOB;

OMKCHIBATh MEXAHUYECKOE JIBI)KEHME, MCTOJb3ys (PU3NYECKHUE BEIMYMHBIL:
KOOpJMHATa, IIyTh, MEPEMEIIECHUE, CKOPOCTb, YCKOpEHME, Macca Teja, CHIIa,
VMMITYJIbC TE€JIa, KHHETHYECKasl dHEPrus, NMOTCHIHAIbHAS JHEPrUs, MEXaHUYECKas
paboTa, MexaHMYecKas MOILIHOCTb, IpPU ONHCAHUM MPABWIBHO TPaKTOBAaTh
(u3NYECKUl CMBICT HCHOJB3YEMBIX BEJIWYUH, WX OOO3HAYEHUS M EIUHMIIbI,
HaxoJUTh (POPMYJIbl, CBA3BIBAIOIIME JAHHYIO (DU3NYECKYIO BEJIMYUHY C JAPYTHUMH
BEJIMYMHAMU;

ONMCBHIBATh M3YyYECHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUJIOBBIC SBIICHMS,
UCTONb3ys (U3MUECKHE BEJIMYMHBI: JaBJICHHME Trasa, TeMIeparypa, CpenHss
KMHETUYECKask DHEPIus XaOTUYECKOr0 JIBWKEHHUSA MOJIEKYJ, CPEAHEKBaIpaTUYHas
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSAsSI SHEprus, paboTa rasa,
KO(DQUIIMEHT TMOJE3HOr0 JAEWCTBUS TEIJIOBOTO JBHUIATelNs; MpPU ONUCAHUU
OPaBWJIBHO TPAKTOBAaTh (U3MYECKUN CMBICI HUCIHOJB3YEMBIX BEJIMYHMH, HX
0003HAUEHHUS W EIWHUIBI, HaXOAUTb (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(pU3HUECKYIO BEIMYUHY C IPYTUMH BEJIMYMHAM;

ONMCBHIBATh U3YYECHHBIE JJIEKTPUUECKUE CBOMCTBA BELIECTBA U AIEKTPUUECKUE
ABJICHHSI (ITPOLIECCHI), UCTIONB3Ysl (PU3MUYECKHE BEIIMYMHBI: SJEKTPUUECKUN 3apsf,
AJIEKTPUYECKOE T10J1€, HAPSHKEHHOCTD MOJIs, TOTEHINAJ, PAa3HOCTh IMOTEHIIUAJIOB;
Py ONHCAHUM TPaBUIBHO TPAKTOBATh (PU3UUECKUH CMBICI HCHOIb3YEMBIX
BEJIMYMH, MX OOO3HAUEHMs] U EIUHMIIBI; yKa3bIBaThb (OPMYJIbI, CBSI3bIBAIOIINE
JaHHYIO (PU3MYECKYIO BETUUYUHY C JPYTMMH BETMUMHAMU;

aHANM3UPOBaTh (PU3MYECKHE MPOLECCHl U SABJICHMS, UCTOIb3YS (HU3UUECKUE
3aKOHBI U NIPUHIMIIBL: 3aKOH BceMupHOro Tarorenus, I, II u III 3akonsr HeroToHA,
3aKOH COXpPAaHEHMS MEXAHWYECKOW OJHEPIMM, 3aKOH COXpPAaHEHHMS WMIIYJIbCa,
MPUHLNI CYNEPHO3ULHUNA CHUJI, IPUHLUII PABHONPABUS HWHEPLMUAIBHBIX CUCTEM
OTCYETA, MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPHUIO CTPOEHHs BELIECTBA, TIa30BBIC
3aKOHBI, CBA3b CPEHEN KMHETHUYECKON YHEPTUM TEIUIOBOTO ABUKEHHS MOJIEKYI C
a0COJIFOTHOUM TemIepaTypoi, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
JNEKTPUYECKOTO 3apsAna, 3akoH KylloHa, mpu 3TOM pasiauyarh CIOBECHYIO



(bOpMyTHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHWE W YCIOBUS (TPaHMUIIBI,
00J1acTH ) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMITBI JCHCTBUS MAIllMH, TPHOOPOB W
TEXHUUYECKUX YCTPOMCTB; pa3auyaTh YCIOBHS UX OE30MACHOTO HCIOIb30BaHHS B
MOBCEHEBHOM JKU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI MO0 HCCJICAOBAHUIO (PU3UYECKUX SIBICHUU U
IIPOLIECCOB C HCIIOJIb30BAaHUEM IMPSIMBIX UM KOCBEHHBIX HW3MEPEHUH, TPHU 3TOM
dbopMmynupoBath mpobIeMy/3amady W TUIOTE3y Y4eOHOTO JKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIIOKEHHOTO OOOPYIOBaHUS, MPOBOAUTH OIBIT M
(bopMyIMpOBATH BHIBOIBI;

OCYUIIECTBJIAThH MPSIMble U KOCBEHHBIE U3MEpEHUsI GU3HUUECKUX BEITUYUH, MPU
ATOM BBIOHMpaTh ONTHUMAJIBHBIA CIOCOO W3MEPEHUS W HWCIIOJIB30BaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

WCCJIENOBATh  3aBUCHUMOCTH  MEXKIYy  (U3MYECKUMH  BEIUYHMHAMHU  C
UCIIOJIb30BAaHUEM TPAMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY,
buKcHpoBaTh PE3YNbTATHl IMOJYYCHHOM 3aBUCUMOCTH (DU3UYECKUX BEIUYHUH B
BUJIE TaOIHIl U TpadUKOB, AENATh BBIBOJBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

co0Jro1aTh MpaBuiaa 0€30MacHOTO TpyJa NP MPOBEICHUM UCCIETIOBAHUI B
paMKax y4eOHOro OKCIEpUMEHTa, Y4eOHO-UCCIIEeNOBATEILCKOW U IMPOEKTHOM
JESTEIBHOCTH C HMCIOJIB30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
00opyI0BaHuUS;

pemiath pacu€THble 3aJayd C SBHO 3aJaHHOM (PU3MYECKON MOJEIbIO,
UCTIONB3YS (hU3MUecKre 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHAJIM3a yCIOBHS 3aaun
BBIOMpATh (PU3NYECKYI0 MOJEINb, BBIACIATh (PU3MUECKUE BEIHMYUHBI U (HOPMYIIHI,
HEeoOXonuMbIe NJisi €€ PEIIeHUs], TTPOBOJUTh PACUYEThl M OIEHUBATH PEATLHOCTh
MOJTYYCHHOTO 3HAYCHUS (PU3MICCKON BEIIMIUHBI,

peraTh KaueCTBEHHBIC 3a/1a91: BBICTPAUBATh JIOTHYECKU HEITPOTHUBOPEUUBYIO
[EMOYKY PAaCCYXJACHUN C OMOpPOM Ha HM3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYeCcKre ABICHUS,

UCIIOJIb30BaTh npu  pemieHud  y4eOHBIX  3aJad  COBpPEMEHHbBIC
nH()OPMAITMOHHBIC TEXHOJIOTHUH JUTS IIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUN
Y TIpe/ICTaBlICHUs y4eOHON U HAyYHO-TIONMYJISIpHON MH(OpMaIK, MOTYy4YEHHON U3

Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTydaeMyr0 HH(OPMAITHIO;

MPUBOJUTH MMPUMEPHI BKJIa1a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TIPOIECCOB OKPYXKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUM;

WCITOJIB30BaTh TEOPETHUYECKUE 3HAHUSA 1O (U3MKE B TOBCEIHECBHOW >KU3HU
Ut obecriedeHuns: 6€30MacHOCTH TIPU OOPAIIEHUH C MPUOOPAMU U TEXHHUUYECKUMU



yCTpOMCTBaMH, JIJIsl COXPaHEHUS 3I0POBbS U COOJIOJECHUSI HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOILLEH CpelIE;

paboTath B TIpYyIIE C BBIIOJHEHHEM pPa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh pabOTy TPYIIIbl, PalHOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IJIAHUPOBATH JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIaJl K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMaTPUBAEMOM TPOOIEMBI.

K konny oOyuenus B 11 KJjacce mpeaMeTHble pe3yibTaTbl Ha 0a30BOM
YpOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MecTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH M
TE€XHOJIOTUH, B TMPAKTUYECKOW NEATENBHOCTH JIOAEH, LETOCTHOCTh U EOUHCTBO
(u3nYecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHULBI TMPUMEHEHUS W3YyYEHHBIX (U3UYECKUX MOJEIEH:
TOYEYHBIA AJIEKTPUUECKUM 3apsl, JIyd CBETa, TOUCUHBIA UCTOYHUK CBETA, A/ICpHAs
MOJIelb aTOMa, HYKJIOHHAs MOJI€Jb aTOMHOIO Si/ipa NMPHU PEIICHUU (PU3NUECKUX
3a/1ay;

pacno3HaBath (U3UYECKHUE SIBICHUS (TIPOLIECCHI) U OOBSACHITH UX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKHU M KBAaHTOBOW (DU3UKH: 3JIEKTPUUECKask IPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHMYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHasE WHAYKUWS, JACHUCTBHE MArHUTHOIO TIOJISI Ha
IPOBOJHUK C TOKOM M JBWXKYIIMHCS 3apsl, 3JIEKTPOMAarHUTHbIE KOjeOaHus U
BOJIHBI, NPSIMOJIMHEWHOE pPACHPOCTPAHEHHE CBETA, OTPAKEHHUE, MPEJOMIICHUE,
uHTephepeHus, audpakius U HoJApU3als CBETa, JUCHEPCUs CBETa,
dboToanekTpuaeckuii 3pdext (poTodrddhekT), cBeToOBOE AaBieHNE, BOSHUKHOBECHUE
JMHEHYaToro CHEKTpa aroMa BOJAOPOJA, €CTECTBEHHAs M HCKYCCTBEHHAs

PaINOAKTUBHOCTE;
ONKCHIBATh W3YYEHHBIE CBOMCTBA BELIECTBA (DJIEKTPUUYECKUE, MArHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYIO  TPOBOJUMOCTh  Pa3IUYHBIX  Cpel) U

AJIEKTPOMArHUTHBIE SIBICHUS (MPOLIECCHI), HCMONb3Ys (PU3HMUECKUE BEIUYUHBL:
JJIEKTPUYECKUHN 3apsill, CWJIA TOKA, JIEKTPUUYECKOE HAIPSHKEHUE, DIIEKTPUUYECKOE
CONPOTHUBJICHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABMKYIIAs CUja, paboTa TOKa,
WHIYKLOHWST MAarHUTHOTO TMoJs, cwia Ammepa, cuna JlopeHna, MHIYKTUBHOCTH
KaTyIIKH, DHEPrus JJIEKTPUYECKOTO0 M MArHUTHOIO IIOJI€H, MEPUOJ M 4YacToTa
KojeOaHui B KoyieOaTeNbHOM KOHTYpe, 3apsii M CHJia TOKa B Tpolecce
TapMOHHYECKUX JJIEKTPOMATrHUTHBIX KOJIeOaHWH, (POKYCHOE pacCTOSIHHME U
onTHYECKas CWJia JIMH3bI, NPU OMNMHCAHUU TPABWILHO TPAKTOBATH (DU3UUECKUUI
CMBICJI HCIOJBb3YEMBIX BEJIMYMH, UX OO0O3HAYEHUS W EIUHUIIbI, YKa3bIBaTh
(GopMysibl, CBS3BIBAIOIIME JIAHHYIO (PU3MYECKYI0 BEJIMYMHY C JAPYTUMHU
BEJINYMHAMU;



OMKUCHIBATh H3YYCHHBIE KBAHTOBBIE SBICHUS M TIPOILIECCHI, HCMOJb3YS
dbu3uYECKre BEIUYUHBI: CKOPOCTh JJEKTPOMArHWTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPTUs U UMIYJIbC (POTOHA, IEPHOJ TTOTypaciiajia, YHEPTUsl CBSI3H
aTOMHBIX SI7Iep, NPH OIHMCAHWHU TMPABWIBHO TPAKTOBATh (PU3UUECKUN CMBICI
WCIIOJIB3YEMBIX BEJIMYMH, MX OOO3HAUYCHWUS] W CAWHUIILI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIONINE JIAHHYI0 (U3UYECKYI0 BEIMYMHY C JPYTUMHU BEIHMYUHAMH,
BBIYUCIIATh 3HAaUCHUE (PU3NUECKON BEITUUMHBI,

aHAJIU3UPOBaTh (PU3UYECKHUE MPOLIECCHl U SIBICHUSA, UCIOIB3Ys (HU3UYECKHE
3aKOHBI M MPUHIMUIIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U MAPAIIICIBHOTO
COCIMHEHUs NPOBOJHUKOB, 3aKOH Joyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOMN
MHJIYKIIMH, 3aKOH MPSAMOJIMHEHHOTO PaclpOCTpaHEHHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMIICHHS CBETa, ypaBHEHHE ODWHIITENHHA s (hoTodPdeKra,
3aKOH COXPAaHEHUs SHEPruU, 3aKOH COXPAHEHHUsI UMITYJIbCA, 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsiia, 3aKOH COXPaHEHUs MacCOBOr0 4HWclia, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOIO pacraja, Mpyu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MAaTeMaTHYeCKOE BBIPAKEHUE U YCIOBUS (TpaHHUIlbl, 00JacTH)
IPUMEHUMOCTH;

ONPENIENATh HANIPABICHHE BEKTOPA UHAYKIIMA MAarHUTHOIO MOJII TPOBOIHHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JlopeHua;

CTPOUTh W OIKMCHIBATh H300paKEHHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JINH30M;

BBITIOJTHATh DKCIIEPUMEHTHI IO MCCIIEAOBaHUI0 (DU3NYECKUX SBJICHUU W
MPOLIECCOB C HCIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX HW3MEPEHUMN: IMPU STOM
dbopmynupoBare TpobieMy/3agady M THUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEIJIONKEHHOTO OOOPYIOBaHMS, MPOBOAUTH OIBIT U
bopMyIUpPOBaThH BHIBOJIHI;

OCYILECTBJISITh MPSIMbIE U KOCBEHHBIC U3MEPEHUS (DU3UUECKUX BEJIUYUH, MPU
STOM BBIOHMpAaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUSI M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLIEHKH MOTPEUIHOCTEN U3MEPEHU;

UCCIIEIOBAaTh 3aBUCUMOCTH  (DU3UYECKUX BEJIUYUH C HCIOJb30BAaHUEM
OpSIMBIX WU3MEPEHUM: TMpPHU DTOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (DU3UUECKUX BEJIMYMH B BUJE TAOJUIl U
rpaduKoB, AeNaTh BHIBOBI IO pe3yIbTaTaM UCCIICIOBAHHS;

coOJI01aTh MpaBmiia 0€30MacHOT0 TPyJa MPU MPOBEICHUU HMCCICIOBAaHUN B
paMKax y4eOHOTro OKCIEPUMEHTa, Y4eOHO-HCCIIEOBATEILCKOW W MPOCKTHOU
JEATEIbHOCTU C HUCIOJb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OpPaTOPHOIO
o0opyI0BaHuUs;

pemiath pacu€THbIC 3a7a4d C SIBHO 3aJaHHOW (DU3UYECKOM MOJIEIIbIO,
UCTIOb3Ys (PU3HUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIu3a YCIOBUS 3a]1aul



BbIOMpATh (PU3UYECKYIO MOJEIb, BBIICHATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBL,
HeoOXoIuMBbIe JUIg €€ pelleHus, IPOBOJUTh PacuéThl U OLEHHMBATH PEAbHOCTH
MOJYYEHHOTO 3HaYCHHS (PU3NYECKON BEIUYHHBI,

pelaTh KaueCTBEHHBIE 3aJ]au: BHICTPAUBATh JOTHUECKU HEMPOTUBOPEUHUBYIO
IIETI0UKY pacCyXJIEHHI C OIMOpOi Ha H3YYECHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH H
buzndecKue SBICHUS;

UCTOJB30BaTh  MPH  PEIICHHMM  y4eOHBIX  3aJa4  COBPEMEHHBIC
nH(GOPMAaLIMOHHBIE TEXHOJIOTUH AJI TOUCKA, CTPYKTYPUPOBAHHUS, HHTEPIPETAIIH
U TIpE/ICTaBJICHUS Y4eOHOW U HayYHO-TIOMYJIAPHON HH(POPMALIUH, TOTyYSHHOH U3

Pa3IUYHBIX UCTOYHUKOB, KPUTHYECKU aHATM3UPOBATH MOTy4yaeMylo HHPOPMAILIUIO;

OOBSICHATh TMPHUHLUIBI JEHCTBUA MAalIMH, NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3nuyaTh yCIOBHUS UX 0€30MaCHOT0 MCIOJIh30BAaHUS B TTOBCETHEBHOM
KU3HM,

IPUBOUTH MPUMEPHI BKJIaJIa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTUE HAyKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEIO MHpA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCTIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KWU3HU
UIsl o0ecrieyeHus: 0€30NacCHOCTH MpU OOpaIllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBaMH, JIJIsl COXPAHEHUS 3I0POBbS M COONIOICHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKPYKalOIIeH cpene;

paboTaTh B TpyNIE€ C BBIIOJHEHUEM pa3IUYHbIX COLMAJIBHBIX pOJIEH,
IUIAHUPOBAaTh pabOTy TPYNIBL, PAMOHAIBHO pACIpenemsaTh OOS3aHHOCTH U
TUTAHUPOBATh JCATEIHLHOCTh B HECTAHJAPTHBIX CUTYAIlHsIX, aJeKBaTHO OIICHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE paCCMaTPUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosan4yectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIie
Ne i/ P Kontpoasnbie | IIpakTnuyeckue (nucpp )
NMPOrpaMMbI Bcero o0pa3oBaTejIbHbIE
padoThbI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/Jbl HAYUYHOI'O IO3HAHUS
bubmnoreka LIOK
1.1 ®du3nKa ¥ METOAbl HAYYHOTO TTO3HAHUS 2 httos://m.edsoo.ru/7f41bF72
Utoro no pazneny 2
Pa3znen 2. MEXAHUKA
bubmnoreka LIOK
2.1 K
HHeMatHia > https://m.edsoo.ru/7f41bf72
bu6nmmoreka [IOK
22 Hlpnamika ! https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHbBI COXPAaHEHUsI B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Wroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU 9 1 bubnuoteka [IOK
' TeOpUH https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOAMHAMIKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BELIECTBA. 5 bubnnorexa [HOK

@da30BbIE IEPEXOABI

https://m.edsoo.ru/7f41bf72
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Hroro mo pazneny 24
Paznen 4. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK

41 MEKTPOCTATHI 10 https://m.eds00.ru/7f41bf72
4. [TocTosaHHBIN 251EKTpUYECKHM TOK. TOKH B 12 bubmuoreka [IOK

' Pa3IMYHBIX cCpesax https://m.edsoo.ru/7f41bf72

Hroro mo pazneny 22

PeszepBHoe Bpemst 2
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11 KIIACC

KoJsun4yecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne n/n P Konrpoabusie | IIpakruyeckue (mucpp )
NPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. JJIEKTPOANHAMUKA
11 MaruauTHOE 1ose. DJIEKTpOMarHuTHast 1 1 3 bubanorexa [IOK
' UHYKLHSI https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHuuyecKue U 31eKTPOMarHuTHbIE 9 1 bu6mmoteka [LIOK
' Konebanus https:/m.edsoo.ru/7f41c97¢c
29 MexaHu4eCKHE U 3JIEKTPOMArHUTHBIE 5 1 bubnnoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nmmoreka [IOK
23 Onrriia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIUAJIbHON TEOPUU OTHOCUTEJBHOCTH

OcHOBBI cieIIMaILHON TEOpUN bubnmnoreka [IOK
3.1 4 1
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
but6mmoreka [JOK
4.1 i
DIICMEHTBI KBAHTOBOH OIITHKH 6 https://m.edsoo.ru/7f41c97c
4.2 CrpoeHnue aroma 4 bu6muoreka [IOK
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4.3

ATtoMHOe sApo

bubnnorexa [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazaeny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DneMeHTHl aCTPOHOMUU B aCTPOPHU3IUKU 7 ﬁ;ﬁﬁiﬁiﬁﬁlimmgn
Hroro no pazaeny 7
Paznen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 O6o06matroniee MOBTOPSHHE 4 E;Iri?/l;;?diz(ﬂ?gfﬂcgh
Utoro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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