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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPEOOBaHUM K pe3yibTaTam
OCBOGHHUSI OCHOBHOM 00pa3oBaTelbHOM MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c¢ yu€toMm (eaepanbHOl pabouell MporpaMMbl BOCHHUTAHHUS U
KOHIIETIIIMK TpernojiaBanusi yueOHoro mnpeamera «DPusnka» B 00pa3zoBaTEIbHBIX
OpraHU3aAUAX Poccuiickoi Oenepannu, peaU3yIOIMX OCHOBHEIE
oOpazoBarenbHbIE MPOTPAMMBI.

Conmepxanue mporpaMmbl 1O (U3HKE HAmpaBlieHO Ha (OPMHUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 xmaccoB mpu
oOyueHun ux ¢usnke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEITEIbHOCTHOIO
noaxona. I[Iporpamma mo ¢usuke coorBerctByeT TpeboBanusm OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METANPEAMETHBIM PE3YJIbTaTaM
OoOy4eHMs, a TaKXKe€ YUYUTHIBAET HEOOXOAMMOCTh PEATH3ALUU MEXKIPEIMETHBIX
CBA3€H (U3HKM C €CTECTBEHHO-Hay4YHbIMH YYE€OHBIMU INpenMeTramu. B Hel
OTIPE/EISAIOTCA OCHOBHBIE LIETU M3y4yeHUs (U3UKH Ha YPOBHE CPEIHEro OOILEero
oOpa3oBaHUsl, TUIAaHUPYEMbIE PE3YyJIbTaThl OCBOEHMs Kypca (PM3UKH: JTUYHOCTHBIE,
MeTarpeAMETHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no (pu3nKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (pu3uKu Ha 6a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojlepkaHue yuebHoro npeamera «dusmukay no rogam o0ydeHuUs.

®du3rka Kak Hayka O HauOoyiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTyMHas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE€, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUI 00 okpy:xatoriem Mupe. LIIKombHbII Kypc GU3HKHA — CUCTEMOOOPa3yIOIIHiA
JUIS. €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBKY (DPU3HMUECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB U SBJICHUH, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuszuyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME UM AKTHUBHOE
MpUMEHEeHne (U3MYECKUX 3HAHMM  OMNpeAeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOEHUS
KOCMOCAQ, ITOJIy4eHHUS] HOBBIX MAaTE€pHalOB C 3a/JIaHHBIMUA CBOMCTBAMU WM APYTHX.
N3ydyenne ¢Gu3MKM BHOCUT OCHOBHOHM BKJIaJ B ()OPMHUPOBAHHE ECTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOydaronuxcs, B (popMUpOBaHHME YMEHUH MPUMEHATH
HAy4YHbIA METO]I MO3HAHUS MPY BBINOJIHEHUN UMHU YUYE€OHBIX UCCIEA0OBaHUM.

B ocHoBy kypca ¢u3WKu i YpOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOKEH pAN WACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak IPUHLUIIBI €ro
ITOCTPOEHHSI.



Hoess yenocmunocmu. B COOTBETCTBUU C HEM KypC SBISIETCS JIOTUYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3lenoB (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
dbopMupoBaHrEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIICCTBE H
ToJIe.

Hoes eymanumapuzayuu. EE peanuzamus TpeanosiaraeT HCIO0JIb30BaHHUE
T'YMaHUTAPHOTO TMOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U PA3BUTHUSA
¢u3ukn ¢ pa3BuTHEM O0OmecCTBa, a TakkKe C MHUPOBO33PECHUYCCKUMHU,
HPaBCTBEHHBIMHU U YKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoess  npuxnaonoit  uanpasiennHocmu. Kypc dusuku mnpeamonaraet
3HAKOMCTBO C IIMPOKUM KPYTrOM TEXHMUYECKUX U TEXHOJIOTHYECKHUX MPHUIOKEHUM
M3YYEHHBIX TEOPHUI U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEICTBOM BBEIEHUS JJIEMEHTOB
collepKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM IMpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHUH, a TaKXke OOCYXICHUS
po0JieM pallMOHAIBHOTO MPUPOOTOJIB30BAHUS U DKOJIOTUYECKOM 0€30MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMHU Kypca (DU3MKM Ha YpOBHE CpPEIHEro OOIIETro
oOpa3oBaHus SBISAIOTCS (pusmyeckue Teopuu (HopMUpOBaHHUE MPECTABICHUN O
CTPYKTYpe MOCTPOCHHS (PU3UUECKOU TeOpUH, poiiu (HyHAaMEHTAIbHBIX 3aKOHOB U
MPUHIUIIOB B  COBPEMEHHBIX  MPEJCTABJICHUSX O TMPUPOJEe, TpaHUIAX
MPUMEHUMOCTH TEOPHUH, JUIsi OINUCAHUSI EeCTECTBEHHO-HAYYHBIX SIBJICHUU W
IIPOIIECCOB).

CucTeMHO- e TENHbHOCTHBIN TOJIX0/I B Kypce (DM3WKH peanu3yeTcsi mpexie
BCErO 3a CUET OpraHM3allM SKCIEPUMEHTAIbHOW AESTEIbHOCTH OOYyYaroluXcs.
Jlns  GazoBoro ypoBHS Kypca (U3UKM — OTO HCIOJIH30BaHUE CHUCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX HSKCIEPUMEHTOB U JIabOpaTOpHBIX padoT,
KOTOpBIE B IporpamMme mo (usnke oObeIMHEHBI B OOIIMHA CITMCOK YYCHHUYCSCKHX
pakTUYeCKUx paboT. BrifeneHne B yka3aHHOM MepeyHe JabopaTOpHBIX padoT,
MPOBOAUMBIX  JJII KOHTPOJII U OIEHKH, OCYIIECTBISCTCS  YYaCTHUKAMHU
00pa3oBaTEIBLHOIO Mpollecca UCXOAsl U3 OCOOEHHOCTEW TIUIAHUPOBAHUS W
ocHameHus kaOumHera ¢usmku. IIlpum d>ToM oOecrieunBaceTCs  OBJIAJICHHUE
OOyJaroIMMUCS yYMEHUSMU TPOBOJUTH KOCBEHHBIC WM3MEPEHUS, HCCICIOBAHUS
3aBUCUMOCTEH (DU3MYECKUX BEJIMYMH K TIOCTAHOBKY OIBITOB TIO TPOBEPKE
MPEAJIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHME YIENAECTCS PEHICHUIO PacYETHBIX M KAadeCTBEHHBIX
3aaa4. [Ipu »3TOM N1 pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIAIOTCSA 3aJa4d C SIBHO
3a1aHHON (HM3UYECKOU MOJIENBIO, TTO3BOJISIFOIINE TPUMEHSITh NU3yUYCHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pa3jiena Kypca, TaK U MHTETpUPYS 3HAHUS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
o0ObsCHEHHE TMpoTeKaHus (U3MYECKUX SBJICHUM W TPOLIECCOB B OKpY’Kalolen
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
(bU3UKK Ha YpOBHE CpeTHEro 00IIero o0pa3oBaHusl IOHKEH U3y4aThCs B YCIOBUSIX
peIMETHOrO0 KaOuHeTa (U3UKK WIM B YCIOBUSX HHTETPUPOBAHHOTO KaOWHETa
MPEeIMETOB E€CTECTBEHHO-HAYYHOro IHKIa. B kaOuHeTe (PU3MKH MOIKHO OBITH
HEoOXoauMoe J1abopaTopHOE OOOpYAOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMe Mo (U3MKe YYCHHMUECKUX MPAKTUUECKUX pabOT U JEMOHCTPAIIMOHHOE
obopyoBaHue.

JleMOHCTpallMOHHOE  000pyZoBaHHE (QOPMHUPYETCSI B COOTBETCTBUH C
OPUHLKAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
MEPEYUCICHHBIX B TMporpaMMe Mo (u3MKe KIIOUEBBIX JEMOHCTpAIUil AJis
WCCIICIOBAHMUS  M3YYaeMbIX SBJICHMA ©  TPOIECCOB, OMIMPUYECKHX U
(yHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHUE [UIsl YUYEHHYECKUX MPAKTHUYECKUX pPaldoT
(GopMupyeTcss B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAECTCS B pacuére
OJTHOTO KOMIUJIEKTa Ha JBYX OOydarommxcs. TeMaTH4ecKHe KOMILIEKThI
1a00paTopHOTO O00OPY/IOBaHUSL JAOJAKHBI OBITh TOCTPOCHBI Ha KOMILIEKCHOM
WCIIOJIb30BaHNU AHAJIOTOBBIX W IHU(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMM LIETISIMUA U3YYEHUS (PUBHKHU B 00IIEM 00pa30BaHUM SIBIISIFOTCSL:

e (opMupOBaHHE HUHTEpeca M CTPEMJICHUS OOYyYarolIMXCi K HAYYHOMY
U3YYCHUIO TIPUPOJBI, Pa3BUTHE WX HWHTEIUICKTYaJIbHBIX U TBOPUYECKUX
CITOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
UCCJIEIOBATENbCKOTO OTHOILIECHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpoBaHHE HAYYHOTO MHPOBO33PECHHsI KaK pe3yibTara H3y4eHUS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (dopMmupoBaHWE yMEHHUU OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
bu3nyeCKUX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

e (opMupoBaHHE MpPEACTAaBICHUN O poiu (U3UKU IS Pa3BUTHS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJOTHIA.

JlocTrkeHne STUX Lele 0O0ecTeunBaeTCsl pelieHHeM CIeAYIONINX 3a1ad B

nporuecce U3yyeHus Kypca GU3NKH Ha ypOBHE CpeHero oo1iero oopa3oBaHus:



e TMpHOOpETEeHHWE  CUCTEMBbl  3HAHUH 00  oOmMX  (PU3WYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUSX, BKJTIOYAS MEXaHHKY,
MOJIEKYJIIPHYIO  (PU3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3HKY H
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHMe yMEHUNW TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OoObsiCHEHUS (PU3MYECKUX SBJICHUW B TPUPOAEC U Uil TPUHATUS
MPAKTUYECKUX PEIICHUM B MOBCEIHEBHOW KU3HU;

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

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIUIIOB JCUCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLIECCOB, UX BIMSHUSA HA OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOTO IUIAHWPOBAHUSA M IPOBEACHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHaln3a W HMHTEpIpeTanud uHbOopMaIu,
OIPEENICHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pPe3yJIbTaTa;

e CO3JIaHME YCJIOBHI JJI1 pa3BUTUS YMEHUN MPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

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

[Ipennaraempiii B mporpamMme Mo (U3MKE NEpeueHb JabOpaTOPHBIX U
MPAaKTUYECKUX paldOT SBISIETCS PEKOMEHIOBAHHBIM, YUYHUTENb [EJIaeT BBHIOOP
npoBeleHUusT J1a0OpaTOpHBIX pPabOT M OMBITOB € YYETOM HMHAMBUAYAJIBHBIX
0COOEHHOCTEH 00yUYaroIMXCS.



COILEPKXAHUE OBYYEHUA
10 KJTACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT'O MIO3HAHMS

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

MonenupoBanue (u3NYECKUX SBICHUM M mpoueccoB. HaydHble rumoressl.
®dusuyeckue 3aKOHbl U TEOpPUH. ['paHUIBl IPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Ponp u mecto ¢usuku B GOPMUPOBAHWU COBPEMEHHOM HAYYHOW KapTHUHBI
MHpA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBsle M LHUQPPOBbIE HU3MEPUTEIbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

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

[lepemerienre, CKOpPOCTh (CpeaHssI CKOPOCTb, MIHOBEHHAasi CKOpPOCTh) M
YCKOPEHHUE MaTepUaJbHOM TOYKH, MX MPOEKIMU HA OCU CHCTEMBI KOOPAWHAT.
CroxeHue nepeMenieHuil u CJI0KEHUE CKOPOCTEN.

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

CBoboHOE majieHue. Y CKOpeHHue CBOOOTHOTO ITaJICHHUS.

KpuBonuHentHoe  aBHKeHHE. [IBMKEHHME  MarepualbHOM TOYKM 11O
OKPYHOCTH C MOCTOSIHHOW MO MOZYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEHAS
ckopocTb. [lepnoa u yactora obpatieHust. [{[eHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: CHUIOMETD,
JBH)KEHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE TIepeaadHn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCYETA, WILTIOCTPAIUS KUHEMATUYECKUX XapaKTePUCTHUK
JIBUKEHUSI.

[IpeobpazoBanue IBMKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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

HaGnronenne aBuxeHus Tenaa, OPOIIEHHOTO IOJ| yIioM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpasnenue ckopocTH npu ABUKEHHUU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHS C LEIbIO ONPEIEIECHNUsS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHUS MEXAY NyTSAMH, MPOMJICHHBIMU TEJIOM 34
MOCJICIOBATEIbHBIE PABHBIE MPOMEXKYTKHM BPEMEHHM IIPU PABHOYCKOPEHHOM
JIBH)KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue NBIKeHUs Tea, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTH — ['aymmnes.  IlepBeii  3akoH  HeroToHa.
NHepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosuuuu cui. Bropoi 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. Buapl Tpenus (mokosi, CkoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpEeHUs CKOJIbKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conmpOTUBIICHUS NPU ABUKECHUU TEJIA B )KUJKOCTH WJIU Tase.

[TocTynarensHOE U BpaliaTesibHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpauleHus. llmeuo cumbl. YcnoBus
paBHOBECUS TBEPIOIO TEIIA.

TexHndeckrue yCTpPOWCTBA M IPAKTUYECKOE MNPUMEHEHUE: MOIIINITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHune nHepum.

CpaBHeHHME MacC B3aUMOICMCTBYIOIINX TE.

Bropoit 3axkon HeroToHa.

N3mepenune cun.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jie(hOpMaIInH.

HesecomocTs. Bec Tena npu yCKOPEHHOM ITOIbEME U MTAJECHUU.

CpaBHEeHUME CUJT TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKEHUS.

VY cioBus paBHOBECHS TBEPIOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3MHOBOM 00pa3siie, oT ux aedopmMaruu.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tejla, HMEIOIIETO OCh
BpalICHUsI.

Tema 3. 3aKoHbl COXpAHEHUSA 8 MEXAHUKE

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpPUAIbHBIX TOYEK.
NmMnynbe cUllbl U1 U3MEHEHUE HUMITYJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE ABMXEHHE.

PabGora cuiiel. MOITHOCTH CHJIBL.

Kunernueckasi sHeprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUU
KHHETUYECKOU SHEPTUU.

[TorennuanbHas SHEprusl. [TorenumanbHas SHEprus YIIPYTO
neopMupoBaHHO  TipykuHBI.  [loTeHnManbHast  3HEprust Teda  BOJIU3H
MOBEPXHOCTH 3E€MIIH.

[loreHuuanbHple ¥ HENOTCHUMAJIBHBIE  CHUJIBI. CBsi3b paboOTHI
HENOTECHUHUAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOW DSHEPrUM CUCTEMBI TEI.
3aKOH COXpAaHEHUS MEXAHUYECKOU SHEPTHM.

Yrpyrue v Heyrpyrue CTOJIKHOBEHUSL.

TexHu4eckue yCTpOWCTBA U IMPAKTUYECKOE INMPUMEHEHHUE: BOJIOMET, KONED,
IIPY>KUHHBIN [TUCTOJIET, ABUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUs UMITYJIbCa.

PeakTuBHOE NBUKEHUE.

[lepexo MOTEHIIMATBLHOM SHEPTUH B KHHETHYECKYIO U 00paTHO.

Yyenuueckuii sxcnepumenm, n1abopamopmsie pabomol

N3yyenue abCONMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OAMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBsizu pabOTHI CHJIBI ¢ U3BMEHEHHEM MEXaHMUYECKON SHEpruu
TeJla Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Pa3nen 3. MoaekyasipHasi pu3MKa U TEPMOIUHAMUKA
Tema 1. Ocnoevl MOEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISPHO-KMHETUYECKOW TEOPUH U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrep IBWKCHHS U
B3aUMOJICCTBUS YaCTUIl BewlecTBa. MOJEIn CTPOEHUs Ta30B, XUIKOCTEU U
TBEPJIBIX TEJ U 0OBSICHEHHE CBOMCTB BEIlIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3mepsl MoJiekysl. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.



Mopgens  upeanbHoro raza. (OCHOBHOE YpaBHEHUE  MOJIEKYJISIPHO-
KMHETHUYECKOW TEOpUHM HACAIbHOrO raza. AOCONIOTHas TeMmreparypa Kak Mepa
CpeaHEN KHWHETHUYECKOM SHEPTrMU TEIJIOBOTO JBWXKEHHS vactull raza. [llkana
temneparyp KenpBuna. ['a30BbIe 3akoHBI. YpaBHeHHe MeHnaeneeBa—Knanerpona.
3akon JlanbroHa. M3omponiecchl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelmecTBa. ['paduyeckoe MPEACTaBICHHE M30IMPOIIECCOB: HM30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpONCTBA W NPAKTHUYECKOE TPUMEHEHUE: TEPMOMETP,
OapomeTp.

Llemoncmpayuu

OnwITHI, AOKA3bIBAIOIINE IHUCKPETHOE CTPOCHHE BEMIeCTBa, (GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHCHUM.

OmneiThl O AP HY3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita IITepHa.

OnbITHI, JTIOKa3bIBAKOIIUE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3anMO/ICHCTBHA.

Mogens, WILTIOCTpUPYIOIIas TPUPOY AaBJICHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHHE COCTOSIHUS HUJCAIbHOIO rasa,
U30IPOLIECCHI.

Yuenuueckuii oxcnepumenm, nabopamopmsvie pabomul

OmnpeneneHue Macchl BO3JyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEpPEHUM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanrie 3aBUCUMOCTH MEXKY ITApAMETPAMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHamMuueckass cucteMa. BHYTpEHHssI SHEpPrus TEPMOAMHAMUYECKON
CUCTEMBI U CIIOCOObI €€ u3MeHeHusl. KoauyecTBo TemioTsl U paboTta. BHyTpeHHsIs
SHEpPrusi  OJHOATOMHOTO  HJEAJIbHOrO  ra3a.  Bunael  Temonepenavu:
TEIIONPOBOHOCTh, KOHBEKIIUS, U3TyYeHHUE. Y IeJIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonuuecTBo TemIOTHI pH TEIUIONEepeaye.

[lonatue 00 amgumabaTHOM mporecce. IlepBblii 3aKOH TEPMOJAMHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJIWHAMHUKM K u3ompoleccaMm. ['paduueckas
WHTEepHIpeTanus paboThl Tasa.

Bropoii 3akoH TepmoamHamuku. HeoOpatuMocTh mpoiieccoB B MPHUPOJIE.

TennoBble  mammHbl.  [IpuHUOMOBI ~ AEWCTBUSA  TEIJIOBBIX  MAIIIMH.
[IpeoOpazoBanusi »HEpruM B TEIUIOBBIX MamuHax. KoadduumeHt mnone3noro
nevictBusi TerioBod MamuHbl. [lukn KapHo u ero ko3@uiMeHT moJie3HOTO
JENCTBUSA. DKOJIOTHUECKHUE MPOOJIEMBI TETUIOPHEPTETUKH.



TexHu4eckue YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: JIBUTaTelhb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Llemoncmpayuu

W3MeHeHue BHYTpEHHEH HSHEpPruy Teja MpU COBEPIICHUHU pPaOOTHI: BBUIET
npoOku u3 OyTBUIKM TOJ JIEWCTBHEM CXATOro BO3JyXa, HarpeBaHue >gpupa B
JaTYHHOU TpyOKe MyTEéM TpeHuUs (BUACOJEMOHCTPALIHS).

N3meHeHne BHYTpEHHEH 3Hepruu (TeMIiepaTypbl) Teja Mpu TeIuionepeaaye.

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

Mopenu napoBoii TypOUHBI, ABUTATENSI BHYyTPEHHETO CTOPAHMSI, PEAKTUBHOTO
JBUTATEIIS.

Yuenuueckuu sxcnepumenm, nabopamopusie pabomoi

N3mepeHne ynenbHOU TEII0EMKOCTH.

Tema 3. Aepezamnuie cocmoanusa eeujecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u koHaeHcanusa. Mcnapenue u kuneHue. AOCOMIOTHAs U
OTHOCHUTEJIbHASL BJIAXHOCTh Bo3Ayxa. HackimieHHbIM mnap. YjenpHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyPhl KUTICHUS OT J1aBJICHHUS.

TBépnoe Teno. Kpucramnmmyeckue u amopHbie Tena. AHA30TPONHS CBOMCTB
kpuctaimioB. Kuakue kpuctaiibl. CoBpeMmeHHble Marepuaibl. [lnaBienune u
KpucTayui3aius. Y aeibHas TerioTa miasieHus. Cyonumarus.

VYpaBHeHue TemIoBOro OanaHca.

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

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu noHM>KEHHOM JIaBJICHUH.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HaGmronenne HarpeBaHus U MIaBJICHUSI KPUCTAITMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTalIOB.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pazjen 4. DiieKTpOAMHAMHUKA
Tema 1. Inekmpocmamuxa
OnekTpuzanusi Teld. OJEKTpUYEeCKHil 3apsia. J[Ba BuAa 3IEKTPUUYECKUX
3apAnoB. IIpOBOJHWKM, OUANEKTPUKA W MOJYIPOBOJHUKH. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsa.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHbIl d5eKTpUYEeCKUA 3apsl.
Onektpuueckoe 1mone. Hanpsoxk€éHHOCTh  anmekTpuueckoro mojs.  [IpuHnwmmn



CYyHEPHO3ULIMK 3JEKTPUUECKUX MoJed. JIMHUM HanpsKEHHOCTH 3JIEKTPUYECKOTO
HOJISL.

PaGora cumm  snekrpoctatmdeckoro  moisa.  I[lorenmuman.  PasHocTh
noTeHUHaIoB. [IpOBOOHHMKM W JUANEKTPUKU B  JJIEKTPOCTATHYECKOM  IIOJIE.
Jlusnextpruyeckasi MpOHUIAEMOCTb.

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

TexHuyeckue yCTpoHMCTBA M NPAKTHUUECKOE NPUMEHEHHE: HSIIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATUYECKas 3allluTa, 3a3eMJICHUE 3IIEKTPOIPUOOPOB,
KOHJIEHCATOp, KOIIMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Llemoncmpayuu

Y CTpOMCTBO U MPUHLMI JEUCTBUS JJIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKY B DJIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHcCAaropa OT IUIOLIAAH
IJIACTUH, PACCTOSTHUS MEXIY HUMH U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOI0 KOHJIEHCATOPA.

Yuenuueckuii oxcnepumenm, nabopamopmsvie pabomul

N3mepenne 2neKTpOEMKOCTH KOHIEHCATOPA.

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

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

Hanpsixenue. 3akon Oma 111 ydacTka Lenu.

DJIEKTPUYECKOE CONPOTUBJICHUE. YIENbHOE CONPOTHUBIICHHE BELIECTBA.
ITocnenoBarenbHOE, MAPAIIIEIBHOE, CMEIIAHHOE COEAUHEHNE ITPOBOIHUKOB.

PabGora nsnekrpuyeckoro Toka. 3akoH Jlxoyms—Jlenna.  MomHOCTB
AIEKTPUYECKOTO TOKA.

DJIEKTPOABUKYIAsl CHJIA U BHYTPEHHEE CONPOTHUBIICHUE MCTOYHHMKA TOKA.
3akon OMa 1 OJIHOM (3aMKHYTO#) 3JieKTprueckoi 1ienu. KopoTkoe 3aMbIKaHUeE.

ONeKTpoHHasi  MPOBOJAUMOCTH  TBEPIABIX  METALIOB.  3aBUCUMOCTb
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKHM TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[1omyrmpoBOIHUKM. CobcTBeHHas u MpUMeCHas MPOBOJIUMOCTh
moTynpoBoiHUKOB. CBoiicTBa p—N-niepexonaa. [lomynmpoBoIHUKOBBIEC TPHUOOPHI.

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



OnekTpuueckuid TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSATEIIbHBIN
pa3psan. Monuus. [Lazma.

TexHUYecKHue YCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIIEpPMETP,
BOJITMETP, PEOCTaT, HMCTOYHUKH TOKA, OJJIEKTpPOHArpeBaTeIbHBIE MPUOOPHI,
AIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS], BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYNPOBOTHUKOBBIN TNO/, TAIbBAHUKA.

Llemoncmpayuu

N3mepeHne cuiibl TOKa U HapsHKEHUSI.

3aBUCHUMOCTh CONPOTUBIICHHS LWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TTONIEPEYHOTO CEUYCHHS U MaTepuaa.

CMelaHHOE COeIMHEHUE TPOBOTHUKOB.

[IpsmMoe w3MepeHue DSIEKTPOABMKYIIEH Ccwibl. KopoTkoe 3amplkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTh CONPOTUBIICHHS] METAIIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB JIEKTPOIUTOB.

W ckpoBoii pa3psa ¥ IpOBOJAUMOCTb BO3AYXaA.

OHOCTOPOHHSISI IPOBOIUMOCTD JHOJIA.

Yuenuueckuii oxcnepumenm, nabopamopmsvie pabomul

M3ydeHne cMEeaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIEKTPOJIBUKYILIEH CUJIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTUBIICHUSL.

HabGmronenue snekrponmsa.

MesknpeaMeTHbIE CBSI3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHA B 10 Kiacce OCyHIECTBISETCS C
Y4ETOM COJAEPIKATEIbHBIX MEXIPEAMETHBIX CBA3€H C KypcaMH MaTE€MaTHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHbIE C MU3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAay4YHbIA (akT, rumnoresa, (Quanyeckas BeTUYMHA, 3aKOH,
Teopusi, HAOIIOACHNUE, SKCIIEPUMEHT, MOJIEJINPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuxa: pelieHWe CUCTEMBl ypaBHEHUM, JuHEWHas (QyHKIHS,
napabosna, runepbosia, ux rpa¢uku U CBOWCTBA, TPUTOHOMETPUUYECKUE (YHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMH HA OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMXKEHUE B KUBOUW mpupone, nudpdysus, ocMoc,
TEMJI000MEH KMBBIX OPTaHU3MOB (BUIBI TEIUIONEPEIayuH, TEIJIOBOE PABHOBECHE),
AJIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEILIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIApHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEH U



ra3oB, JJIEKTPHUYECKHME CBOWCTBA METAJLIOB, JJIEKTPOJMTHYECKAs IMCCOLMALMSA,
raJlbBaHUKA.

l'eoepaghus: BnaxxHOCTH BO3/yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonozus: npeoOpa3oBaHUE ABMXKEHUN C HCIOJB30BAHUEM MEXAHU3MOB,
y4€T TpPEHUS B TEXHUKE, NOALIUIHUKH, HCIOJIb30BAHUE 3aKOHA COXpPAaHEHMS
UMITyJIbCa B TEXHHUKE (pakera, BOJOMET W JpYrHE), JABUTATelb BHYTPEHHETO
cropanusi, naposasi TypOrHa, OBITOBOM XOJIOAWJIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHUs] COBPEMEHHBIX MATEpHUAJIOB, B TOM YHCJIE HAHOMATEpUAJIOB, U
HaHOTEXHOJIOIMH, 3JIEKTPOCTATUYECKasl 3allUTa, 3a3€MJIEHUE 3IJIEKTPONpUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArPEBATEIIbHbBIC puOOpHI,
ANIEKTPOOCBETUTEbHBIE MPUOOPHI, rajbBaHUKA.

11 KJIACC

Paznes 4. DiieKTpOAMHAMHUKA

Tema 3. Maznummnoe noe. I1eKmMpoMazHUMHAA UHOYKUUA

ITocTtossnHble  MarHuThl.  B3auMoJeHCTBHE  IMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe moJsie. Bexktop MarHWTHOM wuWHAYKOWU. [IpuHoun cynepno3uiuu
MarHUTHBIX MoJiek. JIMHMKM MarHuTHOM WHAyKIuW. KapTuHa JUHUI MarHUTHOU
WHIYKIHAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOe TI0JI€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUHA WHIYKUWAH
MAarHUTHOTO TIOJIA JUIMHHOTO IIPSIMOrO IMPOBOJHHKA W 3aMKHYTOI'O KOJIBIIEBOTO
MPOBOJIHUKA, KaTYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaeicTBrue NpoBOJHUKOB C
TOKOM.

Cuiia AMnepa, €€ MOJlyJIb U HalpaBJICHUE.

Cuna Jlopenua, €€ MOaysb U HamIpaBJICHUE. [BUKEHUE 3apsSKEHHON YaCTUILIbI
B OJJHOPOJHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

SlBneHue DNEKTpOMAarHMTHOW MHAYKOMHA. [lOTOK BEKTOpa MAarHUTHOM
WHAYKUAW. OJEKTPOABIKYIAS CWiIa HWHAYKIUU. 3aKOH 3JEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe »ieKTpuyYecKoe ToJie. ONEKTPOABHKYIIAs CUjla HHIYKIUU B
MIPOBOJHUKE, IBUKYIIEMCS MTOCTYNATEILHO B OAHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHAyKTUBHOCTh. SIBJE€HHME CAMOMHIYKIMU. OJCKTPOABIKYILIAS  CHJIA
CaMOUHIYKIUH.

DHEprus MarHUTHOTO TIOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHudeckrue yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TMOCTOSHHbBIC
MArHuThl, BJEKTPOMArHUTBI, JJIEKTPOJABUIaTEb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHI, UHIYKI[MOHHAS TI€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JEKTPOHHOIO ITyYKa MATHUTHBIM ITOJIEM.

JIuHUY MHAYKIIMY MarHUTHOTO TOJIA.

B3anmoeiicTBrue ABYX MPOBOAHUKOB C TOKOM.

Cuiia Amrnepa.

[erictBue cuibl JIopeHIIa Ha HOHBI AJIEKTPOIIUTA.

SBneHue 3NIEKTPOMAarHUTHOW UHIYKIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBHXKYILIEH CUJIbI MHAYKIIUU OT CKOPOCTH U3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBeHne caMOMHAYKIWH.

Yuenuueckuii oxcnepumenm, nabopamopmsvie pabomul

M3y4yeHne MarHuTHOTO MOJISI KaTYLIKH C TOKOM.

HccnenoBanue IEHCTBUS TOCTOSIHHOTO MarHATa Ha pAMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pa3nes 5. KosieGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KOJ1e0aHus

KonebGarenbnas  cucrema. CBoOOAHBIE  MEXaHMYECKHE  KoseOaHUS.
I"apmonnyeckue konedanus. Ilepuoxa, yactora, ammuTyga M Qasza KojaeOaHHIA.
[IpyXuHHBI MasTHUK. MareMaTUYEeCKUN MAsTHUK. YPAaBHEHHUE TapMOHUYECKHUX
kosebanuii. [IpeBparienune sHeprun Mpy TaApMOHUYECKUX KOJIeOaHUSIX.

Konebarenbupiit  koHTYp. CBOOOJIHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B
UJeaNbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOIHS MEXAYy MEXaHUYEeCKUMU U
ANEKTPOMATHUTHBIMU KoJsieOaHusiMU. Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPTUU B UJICATHHOM KO0JIE0ATEIbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroumx KojeOaHusx. BeIHYX/IeHHbIE MEXaHUYECKHE
kosiebanus. Pezonanc. BeiHyX1€HHbIE 3JIEKTPOMArHUTHbBIE KOJICOaHMUSL.

[lepemennbiii TOK. CHUHYCOMJAIBbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOIO0 TOKa. AMIUIMTYJHOE€ W JEHWCTBYIOIEEC 3HAYEHUE CHIIBI TOKA U
HaIPSLKEHUS.

Tpancpopmarop. [IponsBoacTBo, nepegadya u MoTpeOdIEeHUE AIEKTPUUECKOU
SHEPIruU. DKOJIOTMYECKUE PUCKU NPH NMPOU3BOACTBE AEKTposHepruu. KynpTypa
VCIIOJIb30BAHUS JIEKTPOSHEPTUH B IIOBCETHEBHOM KU3HHU.

TexHn4eckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, JUHUHU AJIEKTPOIIEepeIay.

Llemoncmpayuu

HccnenoBanue mapamMeTpoB KoseOaTeNbHON CUCTeMbl (MPYKUHHBIM WU
MaTeMaTUYECKUIl MASTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanrie 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 3JIEKTPONIEPEIayu.

Yuenuueckuu sxcnepumenm, nabopamophvie pabomoi

HccnenoBanre 3aBUCUMOCTH TIEpHOa MajbIX KOJieOaHWI Tpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

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

Tema 2. Mexanuueckue u 31€KmMpoMAazHuUmHble 60JIHbL

MexaHnueckue BOJHBI, ycCloBUsL pacnpoctpaneHus. llepumon. CkopocThb
pacnpoCTpaHEHHUs] W JJIMHA BOJHBL [lomepedHble W MOpPOJOJIBHBIE BOJIHBL
WNuTtepdepenuus u AuPppakuus MEXaHUUECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIOBUS U3IYyUYEHHUS SJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anektpomarautHoi BoiHe. CBoilcTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaK€HHUE, MPEJIOMJICHUE, MOspu3anus, Tudpakius,
unrepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3JeKTPOMarHUTHBIX BOJH. [[pruMeHeHne 3IeKTpPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLMTBI pauOCBSI3U U TEJIEBUACHUS. Pagnonokausi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckue yCTpPOMCTBa M MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIBTPAa3BYKOBasi JIUArHOCTUKA B TEXHUKE W MEIUIIUHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCTpaHEHNE MTOTIEPEYHBIX U MPOI0IHHBIX BOJIH.

Konebmromeecs Teo Kak ICTOYHHK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6nronenue narepdepeniuu u qudpakiini MEXaHUIeCKUX BOJTH.

3BYKOBOW pE30HAHC.

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



HccnenoBanne  CBOMCTB — DJIEKTPOMATrHUTHBIX — BOJIH: OTpaXKEHUE,
peJoMIIEHUE, oJIApu3anus, AM(ppakuus, UHTEpepeHIHs.

Tema 3. Onmuka

['eomerpuueckas ontuka. I[IpsAMOIMHENHOE paclIpOCTpaHEHHE CBETa B
omHOpOaHOM cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

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

[TpenomiieHue cBeTa. 3aKOHBI IPEIOMIIEHHS CBETA. AOCOIIOTHBIN IT0Ka3aTeb
npesnomieHus. [lonHoe BHyTpeHHee oTpakeHue. IIpenenbHbBIN Yroy IOJHOTO
BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus ceeta. CiioxHbI cocTaB O6enoro cseta. LIBer.

Cobupatouie u pacceuBarompe JmH3bl. ToHkass smH3a. DokycHoe
paccTOsIHUE W ONTHYECKas Cuila TOHKOW JiMH3bL. [locTpoeHne u3o0pakeHuid B
coOuparIIKX U paccenBarouX JuH3aX. Dopmyna TOHKOW JHMH3BL. Y BEJIWYECHHE,
JTaBaeMo€ JIMH30M.

[Ipenesnbl TPUMEHUMOCTH T€OMETPUUYECKOUN ONTHUKHU.

BonnoBass ontuka. WuTepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcaoBus HaOMOIEHHST MAKCUMyMOB M MHHHUMYMOB B HHTep(dEpEHIMOHHOU
KapTHHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX HICTOYHHUKOB.

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

[Tonsapu3zanus ceera.

TexHHYecKue YyCTPOMCTBA M MNPAKTUUYECKOE NPUMEHEHHE: OYKH, JIyna,
(oroanmnapaT, NPOEKIMOHHBIN ammapaT, MHUKpPOCKOM, TEJIECKOI, BOJIOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pACIPOCTPAHEHHE, OTPAXKEHUE M MPEJOMIICHHE CBETA.
OnTtuyeckue npuOOpsI.

[lonHOE BHYTpeHHEE OTpaxeHne. Moenb CBETOBOA.

HccnenoBanrie CBONCTB U300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Hab6mronenne narepdepeHIuum cpeTa.

Hab6mronenune nudpaximm ceera.

HaOGmronenue nucnepcuu cBera.

[TonydyeHue crekTpa ¢ MOMOIIbIO MPU3MBI.

[TonydyeHue criekTpa ¢ MOMOIIbIO TUPPAKITUOHHON PEIIETKH.

Habmronenue nossipuszanuu cBeTa.

Yuenuueckuii axcnepumenm, nabopamopusie pabomol



N3mepenue nokasarens NpeioMIICHUS CTEKJIA.
HccnenoBanre CBOMCTB M300pakKeHUH B JIMH3AX.
HaGmronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI crIeIIHATBLHOI TEOPUH OTHOCUTETbHOCTH
['panunbl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsi
CIICLIMAJIBHOW TEOPUH OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETA B BaKyyMe, IPUHIIUIT OTHOCUTEIBHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKPAILCHHE
JUTHHBI.
DHeprus U UMITYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b Macchl ¢ BHepFHeﬁ U UMITYJIbCOM peHHTHBHCTCKOi’I HJaCTHUIIbI. 9Hepr1/151
ITOKO4I.

Pa3nen /. KBanToBasi pusuka
Tema 1. Inemenmot K6AHMOBOI ONMUKU
®otonsl. opmyna [Inanka cBsizu 3HEpruu (HOTOHA C €r0 YaCTOTOM. DHEPrus
U UMITYJIbC (DOTOHA.
OtkpeiTre U uccienoBanue gororpdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI

dotosdpdexra. YpaBuenue OiiHmTerHa s poTodPpdekra. «KpacHas rpanuma»
doTtoadekra.

JaBnenne cBera. OnbiThl I1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue YCTpPONCTBA U MpPaKTUUYECKOE MPUMEHEHHE: (POTOIJIEeMEHT,
(doTomaTUMK, COJTHEYHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

®oTo3(dQheKT Ha YCTaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

Ceeroauos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuIO 0 -4acTHII.
[Lmanerapnas mopmens aroma. Ilocrymarel bopa. M3nydeHwe W MOTIIOLIEHUE
(GOTOHOB mMpU Mepexojie aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
criekTpoB. CIEKTp YPOBHEW 3HEPTUU aTOMa BOJOPOJA.

BosiHoBbIE cBoiicTBa yacTull. Bonnsl ne bpoitnsa. KopnyckynsipHo-BOITHOBOM
Iy aJli3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3ITyYEHUE.

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



Llemoncmpayuu

Mopnens onsita Pesepdopra.

OnpeneneHne AIMHBI BOJIHBI JIa3epa.

HabGmronenue nuHeRvaTsix CIIEKTPOB U3TYUYEHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomul

HaOnroienre nuHeiyaToro CreKkTpa.

Tema 3. Amomnuoe adpo

OKCHEpUMEHTBI, JT0Ka3bIBAIOLIUE CIIOKHOCTh CTpoeHus sapa. OTKpeiTHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopna 1mo  ompeneneHuio  coctaBa
paavoakTuBHOrO u3nydeHusa. CpoiictBa anbda-, Oera-, TramMMma-U3IIy4YEHUS.
Biusinue pairioakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA U HeWTpoHa. HykionHas moxens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsl.

Anbda-pacniaz. ONEKTPOHHBIH W TO3UTPOHHBIM OeTa-pacmaa. ['amma-
M3JIy4yeHne. 3aKOH paJuOaKTUBHOIO pacIaja.

DHeprus CBsI3M HYKJIOHOB B sipe. SAaepubie cuibl. Jledext macchl sapa.

Snepnseie peakunu. [lenenue u cuHTeE3 AI€EP.

SAnepusiii peaktop. TepmosinepHsbiii cuHTe3. IIpobOiieMbl M NEpPCHEKTUBBI
AJIEPHOU SHEPTETUKU. DKOJOTUUECKHE ACTIEKTHI SIEPHOU SHEPTETHKHU.

DneMeHTapHbI€ YacTULbl. OTKPBITHE MMO3UTPOHA.

MeTobl HaOTIOIEHUS M PETHCTPALIMU DJIIEMEHTAPHBIX YaCTHIL.

@dyHaMeHTalbHbIe B3auMOEHCTBUA. EAMHCTBO (hr3nueckoil KapTHHBI MUpA.

TexHUYEeCcKHe yCTpOMCTBA U MPAKTUUYECKOE MPUMEHEHHE: T03UMETpP, KaMepa
BuiibcoHa, siiepHblil peakTop, aToMHas bomoa.

Jlemoncmpayuu

Cu€TUrK HOHU3UPYIOUIUX YACTHII.

Yuenuueckuii oxcnepumenm, nabopamopmsie pabomul

HccnenoBanne TpekoB YacTHIl (10 TOTOBBIM (hoTorpadusim).

Pa3nes 8. DiieMeHTHI ACTPOHOMMU U ACTPOPU3UKHU

Otansl pa3BUTHA aCTpOHOMUH. [IpHKIagHOE 1 MUPOBO33PEHUECKOE 3HAUECHUE
ACTPOHOMMHU.

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

ConHeynas cucrema.

Connue. ConHeunast akTUBHOCTb. Mctounuk sHepruu ConHIIA U 3BE3N.
3BE3/IbI, UX OCHOBHBIE XapaKTEpPUCTHKHU. [[narpamma «CneKTpaibHBIM Kiacc —
CBETUMOCTBY». 3BE3[bpl TJABHOM IIOCJIENI0BATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTbY» Il 3BE3] IVIABHOM IOCJIEN0BATEILHOCTU. BHYyTpeHHee CcTpoeHue



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUM W 3Boatounu ConHia u
3BE3/1. DTanbl )KU3HU 3BE3I.

Mneunsiii Iyt — Hama [Mamaktuka. [lonoxenue u nBwxeHue CoiaHua B
INanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapbsl. UEpHBIE ABIPHI B AApax
TaJIAKTUK.

Bcenennas. Paciiupenue Beenennoii. 3akon Xa00ia. Pazdoeranue rajiakTuk.
Teopus bosbioro B3peiBa. PEMKTOBOE U3ITyUEeHUE.

MacmrabHas ctpykTypa Beenennoii. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Yuenuueckue nabnooenus

Habnronenuss HeBOOpYKEHHBIM TIJ1a30M € HCIIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUHN AJI OTpeeNieHUs] TIOJI0KEHUsI HeOECHBIX 00BEKTOB HAa KOHKPETHYIO
JlaTy: OCHOBHBIE co3Be31sd CEeBEPHOro MOIYIIApHUs U IPKUE 3BE3/BI.

Hab6mronenus B reneckorn JIynsl, minanet, Maeunoro [TyTu.

Oo6o01maromniee MOBTOPEHHE

Pony Qu3uku © acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHM cpepax AesTeIbHOCTH YEJIOBEKA, POJib U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOM Hay4HOW KapTHHE MUpa, pOJib PU3NUECKON TEOpUn
B (GOpPMHpPOBAHUU TIPEACTABICHUN O (DUINYECKON KapTHHE MHpPA, MECTO
(u3nyeckoil KapTUHBI MUpPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAayUHBIX
MPEJICTABICHUI O IPUPOJIE.

MesknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocymiecTBisiercs ¢
Y4ETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3€M C KypCaMH MaTE€MaTUKH,
OMOJIOTUH, XUMUH, Freorpa(uu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nowsimusi, CBS3aHHBbIE C MU3YYEHHEM METOJOB HAYYHOIrO
MO3HAHUS: SIBJICHUWE, HAay4YHbId (akT, rumnoresa, (puanyeckas BEIWYMHA, 3aKOH,
TeopHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHUWE CUCTEMBl YPAaBHEHUW, TPUTOHOMETPUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl M MX IMPOEKIMH HA OCH KOOPAWHAT, CIOXKEHHE BEKTOPOB,
POU3BOJHBIE BJEMEHTAPHBIX (YHKIMM, NPU3HAKK TOJ00HUS TPEYrOJIbHUKOB,
oTmpe/eeHIe TIOMIAAN MITOCKUX GUTyp 1 00BhEMA Tell.

bBuonocus: snektpuyeckue SBIEHUS B JKUBOM NpUPOJE, KojeOaTenabHbIE
JIBUKEHUS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KHUBOM IPUPOAE, NECUCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs] CTPYKTypa TBEPABIX
T€A, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJms.



l'eocpagusa: MarHUTHBIE TIONIOCAa 3€MJIM, 3aJ€KH MAarHUTHBIX PYI,
(doToChEMKA 3€MHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSICEHHIA.

Texnonoeus: JNWHUU BJIEKTpOINEpeaad, TEHEpaTop MEePEeMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKIUOHHAS T[€4Yb, pajap, pPaauonpuEMHUK, TEIECBU30D,
anteHHa, tenedoH, CBU-neub, MpOEKIIMOHHBIA ammapar, BOJOKOHHAs ONTHKA,
coJIHEeYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yudeOHOro mnpeamera «®Du3nka» Ha YpPOBHE CPEIHEro OOMIEro
oOpasoBanusi (0a30BbIil YPOBEHB) MOJDKHO OOCCIICUYHUTHh TOCTIKCHHUE CIICTYIOIINX
JUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yIbTaThl OCBOCHUSI YueOHOTro npeameTra « OUu3nKa JOJKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYyYaIOIMUXCA PYKOBOACTBOBATHCS
c(hOpMHUPOBAaHHOW BHYTPCHHEW TMO3HUIIMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOCXKICHUW, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOrO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
ONBITA U OMbBITA JEATEIBHOCTH B MPOLECCE PEealn3allii OCHOBHBIX HAalpaBJICHUMN
BOCIIUTATEJILHOM JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaKaaHCcKOro BOCIIUTAHNS

c(hOpMHUPOBAHHOCTH TPAXKAAHCKOHN MO3UITUU 00YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4YJI€HA POCCUICKOTO OOIIECTBA;

OPUHITHE  TPAAUIMOHHBIX  OOIIEYEIIOBEYECKUX  T'yMAaHUCTUYECKUX U
JEMOKPAaTUYECKUX LIECHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO ACATEIBHOCTh B MHTEPECAX I'PAXKIAAHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHON OpPraHU3alINY;

YMEHUE B3aUMOJIEHCTBOBATH C COLIMAJIbHBIMU MHCTUTYTaAMHU B COOTBETCTBUU C
X QYHKIUSMU U HA3HAUCHUEM;

TOTOBHOCTh K TYMAHUTAPHOU U BOJOHTEPCKOM JESITENIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpMHPOBAHHOCTH POCCHICKOM TPaXKT1aHCKOU 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 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUAsl 3CTETUKY HAyYHOT'O TBOPUYECTBA,
npucyuiero pu3nvyeckoil Hayke;



5) TpyA0BOT0 BOCTIMTAHUS:

UHTEpEC K pa3iuyHbIM cdepaM MpodhecCHOHATBbHOM IEesTENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PM3UKON U TEXHUKOWU, YMEHUE COBEPILATH OCO3HAHHBII BBIOOD
Oyayuieil npodeccuu 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 IpooiieM;

IUIAHUPOBAHKE U OCYLIECTBIICHUE IEUCTBUI B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHMSA LeJIEW YCTOMYNBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacHIMpEeHHe OmbITa JEATEIBHOCTH JKOJOTMYECKOM HANpPABICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 110 (QU3UKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMSI:

Cc()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAaHHWE LIEHHOCTH HAay4YHOM [IEATEIIbHOCTH, TOTOBHOCTH B IIpOLIECCE
u3ydeHuss  (U3MKA  OCYLIECTBISATh  IMPOEKTHYID M HCCIEI0BATEIBCKYIO
NEeATENbHOCTh UHNBHUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jiornueckue AeMcTBUA:
CaMOCTOSITeJIbHO  (hOpMYyJIMpOBaTH W aKTyallM3MpOBaTh  MpoOsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENICNIATh 1IN JESITEIbHOCTH, 3aJaBaTh IMapaMETPbl U KPUTEPUU HX
JIOCTYOKEHUS
BBISIBIIATH  3aKOHOMEPHOCTH M MPOTHBOPEYHS B  PACCMATPUBACMBIX
(bU3UYECKUX SABICHUSX;
pa3pabaTpiBaTh IUIAH PEIICHUS MPOOJeMbl C YIETOM aHAIM3a UMCIOIIUXCS
MaTEpUAITBHBIX U HEMATEPHUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B I€TEIIBHOCTD, OIIEHUBATH COOTBETCTBUE PE3YJIBTATOB
LEJIAM, OIIEHUBATh PUCKH MOCIEACTBUHN AEATEIBHOCTH;
KOOPJIMHUPOBATh ¥  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEALHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIUICHUE ITPH PEIICHUHN YKU3HECHHBIX ITPOOJIEM.
ba3oBble ucciiegoBareibcKkue AeiCcTBUA.
BJIAJICTh HAYYHON TEPMUHOJIOTHUEH, KIIOUEBBIMU MOHATUSMHU U METOAAMHU
duznyecKoil HayKu;



BIIAJICTh HABBIKAMHU y4€OHO-MCCIIEIOBATEIHCKON M MPOEKTHON JEATEIHHOCTU
B 00slacT (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHUsl 3ajiay (PU3UYECKOTO COJACpN aHUs, MPUMEHEHUIO Pa3IMYHBIX
METOJI0B MTO3HAHUS,

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

BBISIBIIATh TNPUYMHHO-CIICJACTBEHHBIC CBS3M M aKTyaIHM3upoOBaTh 3ajady,
BBIIBUTATh TUINOTE3y €€ peIlleHUs, HaXOAUTh apTyMEHTHl MJisl J0Ka3aTelbCTBa
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS,

aHaJTU3UpPOBaTh TMOJYYCHHBbIE B XOJ€ pEIICHHS 3aJaydl Pe3yJbTarThl,
KPUTHYECKHA OIEHUBATHh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHUSIX;

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

JaBaTh OIICHKY HOBBIM CHTYAIlUsM, OTICHUBATh MPUOOPETEHHBIHN 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 POOJIEMBI U 33J1a4H, JOMYCKAIOIINE albTEPHATUBHBIC PEIICHUS.

Pabora ¢ undopmanueii:

BJIAJICTh HABBIKAMHU TIOJyYCHHS] WH(POPMAUA (PU3UIECKOTO COMSPIKAHUS W3
MCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTENBHO OCYIIECTBJISATh IOUCK, aHaju3,
CUCTEMATH3AIMI0 U WHTEPIPETalni0 WHOOPMAIUU Pa3IUYHBIX BHAOB U (Popm
IIPEICTaBJICHMUS,

OIICHUBATh IOCTOBEPHOCTH MH(POPMAITUH;

WCIIOJIB30BaTh  CPEICTBA  HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUN B PEIICHWH KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPraHU3aIMOHHBIX
3a7a9 ¢ COOJIOJICHHMEM TpeOOBaHWM JSPrOHOMHKH, TEXHHUKH OE€30IMacHOCTH,
TUTHEHBI, peCypcocOepeXeHHus, TPaBOBBIX H OJTHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MacHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPKAHUS B Pa3IUYHBIX (opMarax cC
y4éTOM Ha3zHAYCHUS WH(POpPMAIIUY | TICIICBOM ayIUTOPHH, BEIOUpast ONTHMAIBLHYIO
dbopMy TIpeCcTaBIICHUS U BU3yaJIU3alIiu.

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



pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAT4arth
KOH(DJIUKTBI;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMATh U HCIIOJb30BaTh MPEUMYLIECTBA KOMAaHJHOW M MHIMBUIYaJbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4éToM OOLIMX
MHTEPECOB M BO3MOKHOCTEN KaKJOT0 WIEHA KOJIEKTUBA;

OPUHUMATh 1[I€Td  COBMECTHOW  JIeATEIbHOCTH, OpPraHH30BBIBATH M
KOOPAMHUPOBATh JEHUCTBUSA NO €€ JOCTUKEHHUIO: COCTaBIATh IUIAH JEUCTBHM,
pacnpenenarb poJid C y4ETOM MHEHMI Y4YacTHUKOB, OOCYXKIaThb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAay€CTBO CBOEr0 BKJIAJa M KaXJIOr0 yYaCTHHKAa KOMaHJbl B
001 pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejaraTb HOBBIE IPOEKThI, OLEHUBAaTh HWJEU C IMO3ULUU HOBU3HBI,
OpPUTMHAJILHOCTHU, IPAKTUYECKOI 3HAUUMOCTH;

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

PeryisiTuBHBIE YHHBepcaJbHble y4eOHbIe 1eficTBUSs
Camoopranuzanus:

CaMOCTOATENIbHO OCYIIECTBISATh MMO3HABATENbHYIO AESATENBHOCTh B 00JIACTH
GU3NKM W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHUPOBATH
COOCTBEHHEBIC 3aJ1a4H;

CaMOCTOATENIbHO COCTABJIATh IUJIAH PEIICHHUS] PACUETHBIX M KAaueCTBEHHBIX
3a/1a4, IUIaH BBINOJHEHUS MPAKTUYECKOU paboThl ¢ Y4ETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHUH;

JlaBaTh OLICHKY HOBBIM CUTYaIIUsIM;

pacuMpsTh paMKH y4eOHOTO MpeJMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

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

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CIIoCOOCTBOBaTh (hOPMUPOBAHUIO U TPOSIBJICHUIO DJPYAUIMA B OO0JIACTH
(U3MKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYyalldsIM, BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIAJE€Th  HABbIKAMM  IO3HABATEJIbHOM  pediekcud Kak  OCO3HaHUs
COBEpILAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, UX pE3YyJIbTaTOB U
OCHOBaHMUM;



UCIIOJTb30BaTh NPUEMBI pe(JICKCUU JIJIS OIIEHKH CUTYaIlld, BEIOOpA BEPHOTO
peleHus;

YMETh OIICHUBAaTh PHCKH M CBOCBPEMEHHO MPUHUMATh PEHICHHS IO HX
CHIDKEHHUIO;

NpUHAMATh MOTHUBBI W apTyMEHTBl JPYTUX TPH aHaju3e pPe3ysIbTaToB
TeSITeTTHHOCTH,

NPUHUMATH ce0s1, TOHUMAasi CBOM HEJIOCTATKHU M JJOCTOWHCTBA,

NPUHAMATh MOTHUBBI M apTyMEHTBl JPYTUX TPH aHAJIU3e pPEe3yJIbTaToB
JeSITeTTHHOCTH,

NPU3HABAThH CBOE MPABO M NIPABO IPYTUX HA OMIHOKH.

B mporecce MOCTHXKEHUS! JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHS IMPOTPAMMBI
mo ¢u3nKe A YPOBHS CpEIHEro oO0mero o0pa3oBaHUsS y OO0ydYarOIIHMXCS
COBEPILICHCTBYETCS OMOIMOHATBHBIH UHTEJUICKT, TPEeIIIOoIararoui
c(OpPMUPOBAHHOCTb:

CaMOCO3HaHUSI, BKIIFOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE SMOIIMOHAIEHOE
COCTOSTHUE, BUJICTh HAIIPABJICHUS Pa3BUTHsI COOCTBEHHOUN dMOIMOHAIBHON CQEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHMUS, BKJIIOYAIONIETO CAMOKOHTPOJb, YMEHHUE IPHHUMATh
OTBETCTBEHHOCTh 32 CBOE IMIOBEIEHHE, CIIOCOOHOCTh aJamlTUPOBAaThCI K
HYMOIIMOHAIBHBIM H3MEHEHHSIM H MTPOSIBIIATH THOKOCTH, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMY, BKIIOYAIOMICH CTpEMIICHHE K JIOCTHIKECHUIO IEIH U
yCrexy, ONTHMH3M, WHHIIMATHUBHOCTb, YMCHHE JCHCTBOBATh HCXOJ M3 CBOHMX
BO3MO>KHOCTEH;

IMITATUH, BKITFOYAIOIIEH CITIOCOOHOCTh TIOHUMATh AMOIIMOHAIIBHOE COCTOSIHUE
IPYTUX, YYUTBIBATh €r0 TIPH OCYIICCTBICHWUH OOIICHMS, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTH BBICTPANBATh OTHOIICHHS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, MPOSIBIIATH HHTEPEC U pa3peniaTh KOHOIUKTHI.

HNPEIMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kjacce mpeaMeTHble pe3yibTarbl Ha 0a30BOM
YpOBHE JOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD y 00YJAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha IMpUMepax pojib U MecTo (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpaA, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TE€XHOJIOTUH, B PAKTUYECKON IE€SATEIBHOCTH JIHOJIEU;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (DU3UUYECKUX MOJCIICH:
MaTepHualibHasl TOUYKa, MHEpIUaIbHas cUcTeMa OTCUYETa, aOCOIIOTHO TBEPOE TENO,
UJICAIbHBIN Ta3, MOJEIIU CTPOEHUS Ia30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUECKUH 3apsij] NPy PEIICHUH (PU3NYECKUX 3a]1ay;



pacno3HaBaTh (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBICHATH WX HAa OCHOBE
3aKOHOB MEXaHWKH, MOJICKYJISIPHO-KUHETUYECKON TEOPHUU CTPOEHHUSI BEIIECTBA U
3JIEKTPOJAMHAMMUKH:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJMHEIHOE
JBIDKCHUE, CBOOOJHOE IIaJICHHE TeJ, JBM)KCHHUE IO OKPYXHOCTH, HWHEPIIUS,
B3auMoieicTBUE Ten, Auddy3usi, OpOyHOBCKOE ABMKEHUE, CTPOCHHUE KHUIKOCTEH
1 TBEPIBIX TEJ, N3MEHEHHE 00BhEMA TEN MPU HarpeBaHUH (OXJIAKICHHUH ), TEIIJIOBOE
paBHOBECHE, HUCHApPEHUE, KOHJCHCALMS, IJIABJICHUE, KPUCTAUIM3ALMSA, KUIICHUE,
BJIAJKHOCTBH BO3/1yXa, MOBBIIICHHUE JABJICHUA T'a3a MPU €ro HarpeBaHUU B 3aKPHITOM
CoCyZle, CBSI3b MEXAY NapaMeTpaMHd COCTOSIHHSI Tras3a B  HM30IPOLECCax,
3JIEKTPU3ALM TEJ, B3AUMOJCUCTBUE 3aPsJIOB;

OMHUCBHIBATh MEXAaHUYECKOE JBHKEHHE, MUCMOJIb3ys (DU3NUYECKHUE BEITUYHHBI:
KOOpJIMHATa, IyThb, MNEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHJa,
AMIYJIbC TEJIA, KHHETUYECKAsl HSHEPrus, NOTECHUHAIbHAS DSHEPrUs, MEXaHHYECKAas
paboTa, MexaHWYecKas MOIIHOCTh; IIPH OINHCAHUM TPABUILHO TPAKTOBATh
(U3UYECKUM CMBICT HCHOJIB3YEMbIX BEIMYHH, MX OOO3HAUYCHHS W E€IUHUIIBI,
HaxoAUTh (OPMYJIbI, CBA3BIBAIONINE AaHHYIO (PU3UYECKYIO BEIMYUHY C JPYTUMHU
BEJIMYMHAMU;

OIMCBHIBATh M3YUYCHHBIC TEIUIOBBIE CBOWCTBA TEJ W TEIUIOBBIE SIBJIICHUS,
UCIIONB3Ys (U3WYECKUE BEIMYMHBIL: JaBJIEHHUE Ta3a, TeMmIepaTypa, CpeaHss
KUHETUYECKAs! DHEPTUS XaOTHUYECKOTO JIBMIKEHUSI MOJICKYJ, CPEIHEKBAApATUYHAS
CKOpPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHsISI 2HEprus, padboTa rasa,
KO3(QGUIIMEHT TOJIE3HOTO JCHCTBUS TEIJIOBOTO JBUTATENS; MPU OMUCAHUU
NPaBUJIBHO TPaKTOBaTh (DU3UYCCKHH CMBICI HCHOJb3yeMbIX BEIMYHMH, HX
0003HAYCHUS W CAWHUIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUMHAM;

ONUCHIBATh U3YUYEHHBIC IEKTPUUYECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKHUE
siBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3UUECKUE BEITUYUHBI: DJICKTPUYCCKUM 3apsij,
3JIEKTPUYECKOE TOJIE, HANPSIKEHHOCTD MOJIsA, NOTEHIHAN, PA3HOCTh MOTECHIMAJIOB;
IpU ONHCAHWHM TIPABWJIBHO TPAKTOBAaTh (DU3UYCCKHH CMBICT HCIIOJIb3YEeMbIX
BEJIMYMH, UX OO0O3HAYEHUs] M EIWHUIIBI;, YKa3biBaTh (hOPMYJIBI, CBS3BIBAIOIINC
JTAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJTU3UPOBaTh (PU3UYECKHUE MPOLIECChl U SIBJICHUS, UCTOIB3Ys (U3UUYECKUE
3aKOHBI ¥ MIPUHIUNBL: 3aKOH BceMupHoro Tsrotenus, I, II u III 3akonsl HeroTOHa,
3aKOH COXPaHEHUs MEXAHWYECKOM OHHEPruU, 3aKOH COXPAHCHUs HWMITYJIbCa,
NPUHIUIT CYNEPIIO3ULUUNA CHWJI, MPUHUWI PABHONPABUS HHEPLHUAIBHBIX CUCTEM
OTCYETA, MOJICKYISIPHO-KUHETUYECKYI0 TEOPUI0 CTPOCHHUSI BEUIECTBA, Ta30BBIE
3aKOHBI, CBA3b CPEAHEN KMHETUYECKON SHEPTUU TETIOBOTO JBUKEHUS MOJIEKYJ C
aOCOIIOTHON TeMIepaTypou, MepBhIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHUS
AJIEKTPUYECKOTO 3apsaa, 3akoH KylloHa, mpu 3TOM pa3jinyarh CIOBECHYIO



(bOpMyTHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKCHHUE W yCIIOBUS (TPAHMIIB,
00J1acTH ) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3auyaTh YCIOBHUS X OE€30MACHOTO HCIIOJIB30BAHUS B
MOBCEIHEBHOM )KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI MO HUCCJIEAOBAHUIO (PU3MUECKUX SBICHUU U
IPOLIECCOB C HCIIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX HM3MEPEHHUN, MPU 3TOM
dopmynupoBaTth mpoOieMy/3amady UM TUIOTE3Y Y4YEOHOro IKCIEPHMEHTA,
coOupaTrh YCTaHOBKY W3 MPEJIOKEHHOTO OOOpYIOBaHUS, MPOBOAUTH OMBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYUIIECTBJISAThH MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEIUYHH, MTPH
9TOM BBIOHMpaTh ONTUMAJBHBIA CHOCOO W3MEPEHUS W HMCIOJb30BaTh H3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh  3aBUCUMOCTU  MEXAy  (U3MYECKUMHU  BEIMYMHAMU  C
UCIIOJIb30BAaHUEM TMPSAMBIX HU3MEPEHHI, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
buKcHpoBaTh PE3YNbTATHl IMOJYYCHHOM 3aBUCUMOCTH (DU3UYECKUX BEIUYHUH B
BHJIE€ TaOJINIL U TPaUKOB, AENIaTh BHIBOABI IO pe3yJIbTaTaM UCCIIEI0BAHMUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUM HCCICTOBAHUM B
paMKax y4eOHOro »SKCIEpPUMEHTa, Y4eOHO-MCCIEAOBATENbCKOM M TMPOEKTHOMN
JESTEIBHOCTH C HMCIOJIB30BAHUEM H3MEPHUTEIBHBIX YCTPOWCTB M JIaOOPAaTOPHOIO
00opyI0BaHuUS;

pemiath pacu€THble 3aJayd C $BHO 3aJaHHOWM (PU3MYECKOH MOJEIbIO,
UCIIONb3Ysl (PU3MYECKUE 3aKOHBI M TPUHIIUIIBI, HA OCHOBE aHAIM3a YCIOBUS 3aJa4u
BBIOMpATh (PU3UYECKYIO MOJIENb, BBIACHATh (U3HMUECKUE BEIUUYUHBI U (HOPMYIIBI,
HEeoOXonuMble NJisi €€ PEIIeHHs], TPOBOJUTh PACU€Thl U OIEHWBATH PEATBHOCTH
MOJTYYE€HHOT0 3HaueHUs (PU3UYECKON BEIIMUUHBIL;

pelaTh KaueCTBEHHBIE 3aJ]a4M: BHICTPAUBATh JIOTMUYECKA HEMPOTUBOPEUUBYIO
LEMOYKY PAaCCYKIEHUU C OMOpOMl Ha M3YyYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH W
(bu3uYeCcKre ABICHUS,

UCIIOJIb30BaTh npu  pelmieHud  y4eOHBIX ~ 3aJad  COBpPEMEHHbBIC
WH(pOpPMAITMOHHBIE TEXHOJIOTUH JIJIs TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
Y TIpe/ICTaBlICHUs Y4eOHON U HAyYHO-TIONMYJISIpHON MH(OpMaIK, MOTYy4YEHHON U3

Pa3TMYHBIX UCTOYHUKOB, KPUTUUECKH aHATTM3UPOBATH MOTydaeMyr0 HH(OPMAITHIO;

MPUBOJUTH MMPUMEPHI BKJIa1a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TIPOIECCOB OKPYXKAIOMIEr0O MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ut oOecniedeHus: 6€30MacHOCTH TP OOpaIeHUH ¢ TPUOOpPaMU U TEXHUYECKUMHU



YCTpOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS U COOJIIOJIEHUSI HOPM SKOJIOTHYECKOTrO
MOBEACHUS B OKPYXKAIOILEH CpeJie;

paboTath B TIpYyIIE C BBIIOJHEHHEM pPA3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBAaTh PabOTy TPYNIbl, PALMOHAIBHO pacCHpelessTh OO0sI3aHHOCTH U
IUTAHUPOBATDH JIESITEILHOCTh B HECTAHAAPTHBIX CUTYallUsIX, aJICKBaTHO 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 MpPUMEpax poJib U MecTo (u3uKu B (HopMHpOBaAHHUH
COBPEMEHHOM Hay4yHOW KapTUHBI MHpA, B PA3BUTHUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUM, B MPAKTUUECKOWU JEATEIBHOCTH JIOJIeH, IEIOCTHOCTh U E€AMHCTBO
¢u3znyecKoi KapTUHBI MUPA;

YUUTBIBATh TPAHULbBI TPUMEHEHUS H3YYEHHBIX (PU3HUYECKUX MOJIETeH:
TOYEUHBIA AIEKTPUUECKUH 3apsil, JIyd CBETA, TOUCYHBI UCTOYHHK CBETA, SACpPHAs
MOJielb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOIO siipa MPH PEIIEHUU (PU3UIECKUX
3a/1ay;

pacro3HaBath (GU3UYECKHUE SBJICHUS (TIPOLIECCHI) U OOBSACHITH UX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKHU M KBAHTOBOUW (DU3MKH: JEKTPUUECKAsT TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JECUCTBUS TOKA, B3aMMOJEHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKUWS, JACHCTBHE MArHUTHOIO TIOJSI Ha
IPOBOJHUK C TOKOM M JBWXYILMHCS 3apsl, JIEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPAacCHpOCTPAHEHUE CBETa, OTPAKEHHUE, MNPETOMIICHHE,
uHTephepeHus, audpakius ¢ MoJgpU3als CBETa, JUCIEPCUS CBETAa,
doTornekTpuaeckuit 3pdext (poTodrddheKT), CBeTOBOE JAaBiICHNE, BOSHUKHOBECHUE
JUHENYaToro CHeKTpa aroMa BOJOPOJA, €CTECTBEHHAasT M HUCKYCCTBEHHAs

PaINOAKTUBHOCTE;
ONKCHIBATh W3YYEHHBIE CBOMCTBA BELIECTBA (AJEKTPUUYECKHE, MArHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTh  Pa3jIMYHbIX  Cpel) U

AJIEKTPOMArHUTHBIE SIBICHUS (MPOLIECCHI), HMCMOIb3Ys (U3MUECKUE BEIUYUHBL:
JJEKTPUYECKUH 3apsll, CWJIA TOKA, JIEKTPUYECKOE HAIPSIKEHUE, IEKTPUUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOJBIKYIIAs CUiIa, padoTa TOKa,
WHIYKLOHWST MAarHUTHOTO TMOJs, cwia Awmmepa, cuna JlopeHia, MHIYKTHBHOCTb
KaTyIIK{, DHEPrus JJIEKTPUYECKOTO0 M MArHUTHOTO IIOJI€H, MEPUOJ M YacToTa
KojeOaHui B KoJeOaTeNbHOM KOHTYpe, 3apsl M CHJla TOKa B Mpolecce
FapMOHUYECKHUX JJIEKTPOMATHUTHBIX ~KOJeOaHWH, (HOKyCHOE pacCTOsIHHE U
onTHYECKas CWJla JIMH3bI, TPU OMHCAHUM MPABUIBHO TPAKTOBATH (HU3HMUECKUUN
CMBICJI HCIOJb3YEMBIX BEJIMYMH, WX OO0O3HAYEHUS W EAUHUIBI, YKa3bIBaTh
(GopMyIbl, CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH
BEJINYMHAMU;



OMHUCHIBATh H3YYCHHBIE KBAHTOBBIE SBICHHUS M TIPOLIECCHI, HCMOJb3YS
(¢u3nuecKkrue BEIMYMUHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJIH, AJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUsI U UMIYJILC (POTOHA, MEPUO/I TIOJIypaciajia, SHEPTrHs CBSI3U
aTOMHBIX SJI€p, NpPU ONHUCAHUM TPABWIBHO TPAKTOBATh (U3MUECKUI CMBICI
WCIIOJIB3YEMBIX BEJIMYMH, MX OOO3HAUYCHHUS] W CAWHUIILI, YKa3bIBaTh (DOPMYIIHI,
CBS3BIBAIONINE JIAHHYI0 (U3UYECKYI0 BEIMYMHY C JPYTUMHU BEIHYUHAMH,
BBIYHCIIATH 3HAaUCHHE (PU3NYECKON BETUUNHBL;

aHANIM3UPOBaTh (PU3MUYECKHE MPOIECCHl U SBIICHUS, UCIONB3YS (U3HUUECKUE
3aKOHBI Y MPUHLHIBL 3aKOH OMa, 3aKOHBI MTOCIEA0BATEILHOIO U MapaJIEIbHOTO
COCIMHEHUS TNPOBOJHUKOB, 3aKOH Jkoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOMN
MHJIYKIIMH, 3aKOH MPSAMOJIMHEHHOTO PaclpOCTpaHEHHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHEHHE ODWHINTEHHa 17 (oTorddekTa,
3aKOH COXPAaHEHUs SHEPruH, 3aKOH COXPAHEHUSI UMITYJIbCa, 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHUs MAacCOBOrO 4HWCIa, TOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOIO pacraja, Mpu 3TOM Pa3inyaTh CJIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKCHUE W YCJIOBUA (TpaHULbI, O00JIACTH)
IPUMEHUMOCTH;

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

CTPOUTh U OIMCHIBaTh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3€pKajioM,
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 M KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEJIUYUH, TIPU
ATOM BBIOMpaTh ONTUMAJIbHBIA CIMOCOO W3MEPEHHS U HCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLIEHKH MOTPEUIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH  (DU3UYECKUX BEJIUYUH C HCIOJb30BAaHUEM
MPSIMBIX HM3MEPEHUM: MPU ITOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUYECKUX 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 HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPaTOPHOIO
o0opyI0BaHuUs;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCTIONB3Ys PU3HUECKUE 3aKOHBI U IPUHITUIIBI, HA OCHOBE aHAJINM3a yCIOBUS 3a/1a4U



BBIOMpATh (PU3UYECKYIO MOJENb, BBIACTATh (U3NYECKUE BEIMYUHBI U (HOPMYIIHI,
HeoOXoIuMbIe JUId €€ pelleHusi, IPOBOJUTh PAacdy€Thl M OLIEHUBATh PEATbHOCTD
MOJYYEHHOTO 3HaYCHHS (PU3NYECKON BEIUYHHBI,

pelaTh Ka4eCTBEHHBIE 3a/]a4i: BHICTPAUBATh JIOTHYECKU HETTPOTHBOPEUUBYIO
[IETI0UKY pacCyXJIEHH C ONMOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue SBICHUS;

UCTOJB30BaTh  MPH  pEIICHHM  y4eOHBIX  3aJa4  COBPEMEHHBIC
uH(GOPMAIIMOHHBIE TEXHOJIOTUH JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
¥ TIpe/ICTaBICHUs Y4eOHOM U HaAyYHO-TIOMYJISIpPHON MH(POPMALIUH, TOTyYeHHON U3

Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTM3UPOBATH MOJTy4yaeMylo HHPOPMAILIUIO;

OOBSICHATh TPHUHLMUIBI JEHCTBUA MAalllMH, NOPUOOPOB U TEXHUYECKUX

YCTPOMCTB, pa3nuyaTh yCIOBHS WX O€30MACHOTO MCIIOIb30BAHUS B MOBCEAHEBHOM

KU3HM,

IPUBOUTH MPUMEPHI BKJIaJIa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIETO0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (U3MKE B TMOBCETHEBHOW >KU3HH
Ut o0ecrieyeHus: 0€30MacCHOCTH MpPU OOpPAILEHUH C MPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBaMH, JIJIsi COXPAHEHUS 370POBbSI U COOIOCHHSI HOPM DKOJIOTHYECKOTO
IIOBEJICHUS B OKPYKalOIIeH cpene;

paboTaTh B TIpyHIe C BBIIOJHEHUEM pa3jMYHbIX COLUAIbHBIX pOJIEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PANMOHAIBHO pacHpenessiTh OO0sM3aHHOCTH U
TUTAHUPOBATh JCATEIHLHOCTh B HECTAHJAPTHBIX CUTYyalMsIX, aJeKBaTHO OIICHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE paCCMaTPUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosanuyectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne i/ P Konrtpoasubie | Ilpakrnuyeckue (tucpp )
NMPOrpaMMbI Bcero o0pa3oBaTejIbHbIE
padoThbI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/bI HAYUYHOI'O TIO3HAHUS
bubmnoreka LIOK
1.1 ®du3nKa ¥ METOAbl HAYYHOTO TTO3HAHUS 2 0 0 httos://m.edsoo.ru/ 74 1bF72
Utoro no pazneny 2
Pazgen 2. MEXAHUKA
bubmuorexa [JOK
21 Kutiematitka > 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Hleamika ! 0 0 https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHbBI COXPaHEHUsI 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 0 1 bubnuoteka [IOK
' TeOpUH https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOAMHAMIKI1 0 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BELIECTBA. 5 0 0 bu6numoreka LIOK

@da30BbIE IEPEXOABI

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



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

Hroro mo pazneny 24
Paznen 4. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
41 MEKTPOCTATHKA 10 https://m.eds00.ru/7f410bf72
ITocTOsIHHBIN MEKTpUYECKUl TOK. TOKHM B bub6nuoreka LIOK
4.2 12
Pa3IMYHBIX cCpesax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PeszepBHoe Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KIIACC

Kosaun4vecTBO 9acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugposbie
Ne n/n P Konrpoasnsie | IlpakTudeckue (witcpp )
MPOrpamMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. QJIEKTPOANHAMUKA
11 MarnuTHoe noJie. DIeKTpOMarHuTHas 1 1 3 bubnmoreka [IOK
' WHIYKIHS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHuyecKue 1 31eKTPOMarHuTHhIE 9 0 1 bu6mmoteka [LIOK
' KoneOaHus https://m.edso0.ru/7f41c97c
29 MexaHU4eCKHE U 3JIEKTPOMATHUTHBIE 5 1 0 bubnnoreka [IOK
' BOJTHBI https://m.edso0.ru/7f41c97¢
bu6mmoteka I[IOK
23 Onruica 10 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24
Pa3znen 3. OCHOBBI CIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH
OcHOBBI cieIMaILHOM TEOpUU bubnnoreka [IOK
3.1 4 1 0
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubmuoreka [JOK
4.1 D1eMeHTHI KBAHTOBOM OITHKH 6 0 0 htts://m.edsoo.ru/7f41c97c
4.2 Crpoenwne aroma 4 0 0 bub6mmoreka [IOK



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

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 M aCTPOPU3IUKU 7 ﬁ;?s?irﬁliliicﬂﬁfﬂlcgk
Hroro no pazaeny 7
Paznen 6. OBOBLIAIOILIEE IOBTOPEHUE

6.1 Ob6o0maroree MOBTOpEHHE 4 ]sgri?;;;?dizfr?/l?(fﬂcgh
Utoro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
N KoJsmm4ecTBo yacos HCIO0JIb30BAHUE
]'[/-]'[ Tema ypoxa Beero Kontpoasnbie | IlpakTtuyeckue | 000pyIoBaHus
paboThI paboThI "Touka pocra"
1 ®dusuka — Hayka o pupojae. Hayuneie 1 0 0
METO/IbI TO3HAHMSI OKPY’KAIOLIET0 MUpa
Posb 1 MecTo Gu3uku B hopMUpOBaHUH
2 COBPEMEHHOM HayYHON KapTHHBI MUDA, B 1 0 0
MPAKTUYECKOHN JEATEIEHOCTH JIFOJIeH
Mexanunuaeckoe nBuxeHrne. OTHOCUTEIBHOCTD
JATYAK
3 MeXaHU4ecKoro JIBuxeHus. [lepemerienue, 1 0 0
aKceJIepoMeTp
CKOpOCTh, YCKOPEHHE
4 PaBHOMEpHOE MpSIMOJIMHEITHOE TBIKEHHE 1 0 0
5 PaBHOYCKOpEHHOE TPAMOIMHEITHOE 1 0 0
JIBIDKEHUE
6 CBoOoaHoe nasieHue. Y CKOpeHue 1 0 0
CBOOOHOTO Ta/IeHUs
7 KpuBonuneiinoe neumxenue. J[puxenue 1 0 0
MaTepHATLHON TOYKH 110 OKPY)KHOCTH
[Tpunun oTHOCHTENBHOCTH [ armuest.
8 WNHuepunaneHblie cucteMbl oTcueTa. [lepBblii 1 0 0
3akoH HproTOHa
Macca Tena. Cuna. [IpuHnun cynepnosunun
9 cwi1. Bropoii 3akon HeroToHa 1tst 1 0 0
MaTepHaIbHON TOUKH
10 Tperuii 3axoH HproTOHA 17151 MaTepUaibHbBIX 1 0 0




TOYCK

11

3aKkoH BceMUpHOro Tarorenus. Cuna
TspkecTu. [lepBas kocMuueckast CKOpOCTb

12

Cuna ynpyroctu. 3akoH ['yka. Bec Tena

13

Cuna tperus. Koapdunment tpenus. Cuna
COIPOTHUBIICHHS IPY JIBIDKCHHUU TEJIa B
KHUJKOCTH WU Ta3e

14

[ToctynaTenbHoe U BpaliaTeabHOE IBUKEHUE
a0COFOTHO TBEPIOTO Tella. MOMEHT CHIIBI.
[iiewo cuibl. Y cnoBusi paBHOBECHS TBEPIOTO
Tena

15

NmMnynbsc MaTepuaibHOM TOUYKH, CUCTEMBI
MarepuaibHbIX TOYEeK. IMnyibe cuibl. 3akoH
COXpaHEHUs UMIyJIbca. PeakTuBHOE
NIBIDKCHHE

16

Pabota u moutHOCTh cuitbl. Kunernueckas
SHEprus MaTepuanbHO Touku. Teopema 00
M3MEHEHUH KHHETUYECKON SHEepruu

17

[TorennmaneHas sueprus. [loreHnmanbHas
SHEPTHUs YIpyro nepopMupoBaHHOM
npyuHbl. lloTeHManbpHas 3Heprus Tena
BOJIN3M MOBEPXHOCTH 3eMIIN

18

[ToTeHnmanpHbIe U HETOTEHIINATIBHBIE CUITBI.
CBs3b pabOTHI HEMTOTEHIIMATBHBIX CUJT C
U3MEHEHUEM MEXaHUYECKON YHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAaHEHHUs
MEXaHUYECKON SHEPTUH

19

JlabopaTtopHas pabota «VccrnemoBanue CBsI3H




paboThI CUITBI C U3BMEHEHHEM MEXaHUYECKOU
SHEPTHUU Tella Ha IPUMEPE PACTIKEHUS
PE3UHOBOTO JKT'yTa»

KonTponbnas padora no reme «KnnemaTtuka.

20 JuHamuka. 3aKOHbI COXPAHEHHUS B
MEXaHUKE»
OCHOBHBIE MOJOKEHUS MOJIEKYJIIPHO-
21 KUHETUYECKOH Teopuun. bpoyHoBCKOE
nekenue. Anddysus
XapakTep ABUKECHUS U B3aUMOJICHCTBHUS
22 4yacTHI BelecTBa. Mozienu cTpoeHus ra3os,
KUJKOCTEN U TBEPABIX TEI
23 Macca monekyi. KonnuecTBo BemecTsa.
[TocTostnHas ABoraapo
24 TemnoBoe paBHOBecue. TeMieparypa u e€ JaTYuK
n3mepenue. [lkana temneparyp Llenscus TEeMITepaTypbl
o5 Uneanpusni raz 8 MKT. OcHOBHOE JaTUYNK
ypaBHeHue MKT IaBJICHUS
AGcomtoTHas TeMIieparypa Kak Mepa cpenHeit
26 KMHETUYECKOM SYHEPTUU IBUKEHHS MOJIEKYJL.
VYpaBaenue Menpeneesa-Knaneiipona
27 3akoH JlanbToHa. I'a30BBIC 3aKOHBI
Jlaboparopnas pabora «MccnenoBanue
28 3aBUCHMOCTH MEXIY TTapaMeTpamMmu
COCTOSIHHSI Pa3pEeKEHHOTO ra3a
29 N3omnponeccel B uaealbHOM T'a3e U UxX
rpaduyeckoe npeacTaBieHue
30 BHyTpeHHss sHeprusl TEpMOANHAMUYECKOM JIATYUK




CUCTEMBI U CIIOCOOBI €€ U3MEHEHUSI. TeMIepaTypbl
KonnuectBo TemnoTs! u pabora. BuyTpenHnss
SHEPTrHUsi OJHOATOMHOTO UJIEAILHOTO Tra3a
31 Bunpl Teronepenaun
VY nenbHas TEII0EMKOCTH BEIIECTBA.
32 KonuuecTBO TEMIOTHI TPH TEIJIONEpEaaye.
AnabaTHBIN mporiiecc
33 [IepBbIil 3aKOH TEPMOAMHAMUKH U €TO
MIPUMEHEHHE K U30IpoLieccam
34 HeoOpaTtumocTs poiieccoB B IPUPOJE.
Bropoii 3ak0H TepMOIMHAMUKHU
35 [Tpuniun peiictus u K11 TermoBoi
MaIlIHBI
36 Huxn Kapro u ero KITJ]
37 DKOJI0ru4ecKue NpoosIeMbl TEIIO3HEPTETUKH
38 O6o06maromuii ypok «MonekynspHast
¢usuka. OCHOBBI TEPMOTUHAMUKI
KonTponbHas pabota o reme
39 «MonexynspHas puszuka. OCHOBBI
TEPMOJAUHAMUKI
40 [TapooOpa3zoBaHue U KOHACHCAIIUS. JIATIUK
Hcnapenue u kunenve BIIQXKHOCTH
41 AOCOOTHAS U OTHOCUTEIbHAS BIAXKHOCTh
BO3ayxa. HackleHHsIil map
TBépnoe Teno. Kpucrammueckue u
42 amopdHbIe Tena. AHH30TPOIHS CBOMCTB

KpuCTaJlJIOB. >KI/I)1KI/IG KpHUCTaJlJIbI.
COBpeMCHHBIe MaTCpUaIbl




[InaBneHue u kpucramnzauus. Y JenbHas

43 teruiora iaeneHus. Cyonumanus

44 YpaBHeHue TeniaoBoro damxanca

45 DnexTpu3anus Teil. DIEKTPUUECKUM 3apsi.
JIBa BUJ1a DIIEKTPUYECKUX 3aPsA0B
[IpoBOIHMKH, AUBIIEKTPUKHU U

46 MTOJIYITPOBOJIHUKH. 3aKOH COXPaHEHUs
3JEKTPUYECKOTO 3apsiia

47 B3aumopeiicTBue 3apsinoB. 3akon Kyiona.
ToueyHblil 2EKTPUYECKUN 3apsiL
Hanpsik€HHOCTB 3JIEKTPUUECKOTO MOJIS.

48 [IpuHIMI Cyneprno3uiny 31eKTPUIECKUX
nojei. Jlunun HanpsKEHHOCTU

49 PaboTa cuit 2IeKTpOCTaTHYeCKOTo MOJIs.
[Torenuman. PazHocTs nOoTEeHIIMAIOB
[IpoBOAHMKY U TUAJIEKTPUKHU B

50 ANEKTPOCTATUYECKOM ITOJIC.
JsnexTpudeckasi IpOHUIIAEMOCTh

51 OnexrpoémkocTs. KonneHncarop

59 DNeKTPOEMKOCTH INIOCKOT0 KOHEHCATOPA.
DHeprus 3apsKEHHOT0 KOHAEHcaTopa

53 JlaGopatopHnas pabota "M3mepeHnue
AJIEKTPOEMKOCTH KOHAEHcaTopa"
[TpunIMTT AEHCTBUS U IPUMEHEHUE

54 KOHJICHCATOPOB, KOITMPOBAJILHOIO arnmapara,
CTPYHHOTO IPUHTEPA. DIIEKTPOCTATUYECKAS
3anuTa. 3a3eMiIeHUE IIEKTPONPHOOpPOB

55 DNEeKTPUUYECKUI TOK, YCITOBHUS €ro JIATIYUK TOKa




cymiectBoBaHus. [locrossHHbIN TOK. Cuna
toka. Hanpsiokenue. ConpoTuBiieHne. 3akoH
OmMa 11 yyacTKa 1ernu

56

[TocnenoBarenbHOE, MapaieabHOE,
CMEIIIaHHOE COCTUHEHUE TPOBOTHUKOB.
Jlaboparopnas pabota «3yueHue
CMEIIaHHOTO COCAMHEHHS PE3UCTOPOBY

JIaT4YHK
HaIPsHKEHUS

57

PaboTa 1 MOIITHOCTB AIIEKTPUIECKOTO TOKA.
3akon Jxxoynsa-Jlenna

58

3axon OMa 11 TOJIHOM (3aMKHYTOI)

anekTpudeckon nenu. Koporkoe 3amblkanue.

Jlaboparophas padora «M3mepenue I/1C
MCTOYHHKA TOKA U €r0 BHYTPEHHETO
COITPOTHBIICHUSI

59

DNeKTpOHHAs POBOJUMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COIIPOTHUBIICHUS
METAJUIOB OT TeMIEPaTypBhl.
CBepXIpoBOIMMOCTh

60

DnexTpuueckuil Tok B Bakyyme. CBoicTBa
AJIEKTPOHHBIX ITY4YKOB

61

[TonynpoBoIHUKH, UX COOCTBEHHAS U
MpuMecHas MpoBoAUMOCTh. CBoiicTBa p—N-
nepexoja. [lomynpoBoAHUKOBEIE MPUOOPHI

62

DNEeKTPUYECKUH TOK B pacTBOpax U
pacruiaBax 3J€KTPOJIUTOB.
ONeKTpOIUTHYECKAS AUCCOLUALIMSL.
OnexTponus

63

3HeKTpI/I‘{CCKHﬁ TOK B rasax.




CaMocCTOsITEeNbHBIN U HECAMOCTOSI TEIIbHBIN
paszpsa. Mounnus. [1nazma

DnexTpuyeckre npudopsl U yCTPOMCTBA U UX

64 IpaKkTU4ecKkoe npuMeHenue. [Ipasuna 1
TEXHUKH 0€30MacHOCTH

65 O6o06maromuit ypok «1eKTpOANHAMUKA 1
KontponpHas paboTa no reme

66 «Qnekrpocraruka. [TocrosHHBIM 1
ANEKTPUIECKUH TOK. TOKM B pa3muaHbIX
cpenax»

67 KontpossHas pabora o Teme 1
"DnexkTpoauHamMuka”

68 O6o6maromuii ypok mo temam 10 kmacca 1

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KoHTpoabHbie
padoThI

IIpakTnyeckue
padoThI

HCNOJIb30BAHHE
o0opynoBaHusi
"Touka pocra"

ITocTossHHBIC MAarHUTHI U UX
B3auMoJieiicTBre. MarautHoe noJjie. Bektop
MarHuTHOM UHAYKIMH. JIMHUM MarHuTHON
WHIYKIIUN

IaTYUK
MarHUTHOTO
OISt

MarsnuTHoO€ 1oJjie MPOBOIHUKA C TOKOM.
OmnbiT Ipcrena. Bzaumoneiicteue
MIPOBOJIHUKOB C TOKOM

JlaGopaTtopHast pabora «3yuenue
MarHUTHOTO IOJIsl KATYIIKHA C TOKOM»

JleiicTBME MAarHUTHOTO TIOJISI HA IPOBOIHUK C
tokoM. Cuna Amnepa. JlabopaTopnas pabota
«MccnenoBanue neCTBUS TOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM)

JlelicTBEe MarHUTHOTO IIOJIS Ha
JBIKYIIYIOCS 3apsKeHHYI0 yactuiy. Cuna
Jlopenmna. Pa6ora cubl Jlopenia

DnekTpoMarHuTHas uHayKnus. [lotok
BEKTOpa MarHuTHOM nHAyKuu. IJ1C

WHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOM
nHaykiuu Gapanes

JlaboparopHas pabota «lccrnenoanue
SIBIICHUS DJIEKTPOMArHUTHOM HHTYKITU

HHI[YKTI/IBHOCTB. SIBnenue CaMOUHIYKIIHH.




OJIC caMOMHIYKIIUK. DHEPTUsi MATHUTHOTO
MOJIs1 KATYIIKU C TOKOM. DJIEKTPOMAarHUTHOE
nose

TexHuuyeckue ycTpoicTBa U UX MpUMEHEHUE:
MOCTOSIHHBIE MAarHUTBHI, SJIEKTPOMArHUTHI,
AJIEKTPOJIBUTaTENh, YCKOPUTEIU
AJIEMEHTAPHBIX YACTHUIl, MHAYKIIMOHHAS [1€Yb

10

O6o0maromuii ypok «MarauTHOE ToJIe.
DNEKTPOMArHUTHAS] WHTYKITHS

11

KonTponpHas padota o reme «MarauTHoe
noJie. DNEeKTPOMarHuTHasT MHAYKIUSY

12

CB0OOIHBIE MEXaHUYECKUE KOJICOaHMUSI.
["apmonnueckue konedanus. Y paBHeHHE
rapMoOHHYECKHX Kojebanuii. [IpeBpamnicane
SHEPruu

13

JlaGopatopHas pabota «McciaenoBanue
3aBHCUMOCTH IIEpHOJIa MaJIbIX KOJIeOaHU I
rpy3a Ha HUTH OT JJIMHBI HUTH U MaccChl

rpy3a»

14

Koneb6arenbublit koHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJIEOAHNUs B U/1€AJIbHOM
K0JIeOaTeIbHOM KOHTYpe. AHAIOTUS MEXIY
MEXaHUYECKUMH H AIIEKTPOMArHUTHBIMH
KOJIeOaHUAMU

15

®opmyna TomcoHa. 3aKOH cOXpaHEHUs
SHEPruM B HJICATHHOM KOJIe0aTeTbHOM
KOHTYpe

16

HpeI[CTaBJ'ICHI/IC 0 3aTyXarommux KOJICOAHUSX.




BrIHyX/IeHHBIC MEXaHUYECKHE KOJIeOaHusI.
Pe3onanc. Beinyx1eHHbIE
3JICKTPOMArHUTHBIC KOJICOAHUS

17

ITepemennbIit TOK. CHHYCOUIATBHBIN
MepEMEHHBIN TOK. MOIITHOCTh MEPEMEHHOTO
TOKa. AMIUIUTYTHOE U AEUCTBYIOLIEE
3HAYCHHUE CUJIbI TOKA U HAMIPSHKEHUS

JIaTYHK
HaAIPSHKEHUS

18

Tpanchopmarop. [IpousBonacTso, nepegaya u
noTpedIeHUE 3IIEKTPUUECKON SHEPTUU

19

Y CTpolCTBO M MPAKTUYECKOE TPUMEHEHUE
ANEKTPUYECKOT0 3BOHKA, F'€HEpaTOpa
[IEPEMEHHOT0 TOKA, JIMHUI 3JIeKTponepeaay

20

DKOJIOTUYECKUE PUCKU MPU IPOU3BOJICTBE
NeKTpodHeprun. KyibTypa ucrosnb3oBaHus
3JIEKTPO’HEPIUH B IOBCEAHEBHON KU3HU

21

MexaHnyeckue BOJIHBI, YCIOBUS
pacupoctpanenus. [lepuoga. CkopocTs
pacmipocTpaHEeHHs U JTMHA BOJIHEI.
[Tonepeunsie ¥ MPOIOTHHBIE BOTHBI

22

3Byk. CkopocTh 3ByKa. ' pOMKOCTB 3ByKa.
Beoicora Tona. TemOp 3Byka

23

3J'I€KTpOMaFHI/ITHBI€ BOJIHBI, UX CBOMCTBA U
CKOPOCTh. [MIxama QJICKTPOMArHuTHBIX BOJH

24

HpI/IHHI/IHBI pPaaruoCBA3H U TCICBUACHUA.
Pazputne CpCACTB CBA3U. Pannonoxaum{

25

KOHTpOJ’IBHaSI pa60Ta «Konebanus 1 BOIHEID

26

[IpsimonHENHOE pacpOCTPaHEHUE CBETA B
OJHOPOJHOM cpene. ToueuHblii HCTOYHUK




cBera. JIyd cBera

27

OtpaxkeHue cBeTa. 3aKOHbI OTPAKECHUS
cgeta. [loctpoenue n3o0pakeHui B III0CKOM
3epKaiie

28

IIpenomiienue cera. IlonHoe BHyTpeHHEe
oTpaxkeHue. IIpenenbHbIi yroi nojaHoro
BHYTPEHHETO OTPAKEHUS

29

JlabopaTtopHas padota «3mepenue
noKazareJisl MPEIOMIICHHS CTEKIIa

30

JIunzel. [TocTpoenue n300pakeHUil B JIMH3E.
®opmylia TOHKOH JUH3bL. Y BEIMYCHUE
JIMH3BI

31

JlaGopaTtopnast pabota «VccnenoBanue
CBOMCTB M300paKEHUH B JIMH3AX)

32

Hucnepcus ceera. Cl0XHBIN cOCTaB 6€7I0T0
cera. [{Ber. JlabopaTopHnas pabota
«Habmonenne mucnepcun CBeTa

33

Wurepdepennus ceera. udpaxius ceera.
JudpakumonHas pemeérka

34

[Torepe4HOCTh CBETOBBIX BOJIH.
IHonspusanus ceera

35

OnTuueckue NpuOOPHI U YCTPOICTBA U
yCIIOBUS MX O€30MacCHOT0 MPUMEHEHUS

36

['paHuIbl TPUMEHHUMOCTH KJIACCHYECKOM
MexaHuku. [TocTynarsl cienuanbHOU TEOPUH
OTHOCHUTEJILHOCTHU

37

OTHOCUTENBHOCTH OTHOBPEMEHHOCTH.
3amesieHne BpEMEHU U COKPAIICHHE JITHHBI




DHEPrus ¥ UMIYJIbC PEIITUBUCTCKON

38 yacTuIlbl. CBsI3b MacChI ¢ HEPTUEH U
UMITYJIECOM. DHEPTHUS MTOKOS

39 Kontponbhas padora «Onrtruka. OCHOBBI
CIIELUATLHON TEOPUHU OTHOCUTEIIHLHOCTH

40 ®oronsl. Popmyia [Inanka. DHeprus u
UMITYIIbC (OTOHA

41 OtkpeiTHe 1 uccienoBanue hororpdexra.
Oneitet A. I'. CToneroBa
3akonbl porodddexra. YpaBHEeHHE

42 OnnmreitHa st porodpdexra. «Kpacuas
rparuiay Gorodddexra

43 Hasnenue ceeta. OnbiTel [1. H. JIeGenena.
XUMHUYECKOE IEMCTBUE CBETA
TexHUYECKUE yCTPOMCTBA M IPAKTHUECKOE

44 npruMeHeHue: GoTo3JIeMEHT, (POToJaTUHK,
COJIHEUHas OaTapesi, CBETOIUO/

45 Pemenue 3anau no reme «€MEHTHI
KBaHTOBOM ONTHKN»
Mopnens atoma ToMcona. OnbITHI

46 Pesepdopna mo paccesHuio o-4acTHil.
ILnanerapHas MoJenb aToMa

47 [Toctynars! bopa
Wznyuenue u norsuouieHue GOoTOHOB MPU

48 Tepexo/ie aToMa C OJTHOTO YPOBHS DHEPTUH
Ha Ipyroy. Buael criekTpos

49 BomHoBEIe cBolicTBa yacTuil. BoyiHE! e

Bpoitnsa. KopnyckynisspHO-BOIHOBOM




AyaJInu3M. CroHTaHHOE U BBIHYKACHHOC
H3JIYYCHUC

50

OTKpBITHE PaMOAKTHBHOCTH. OIBITHI
Pesepdopaa no onpeneneHuo cocraBa
PaIMOaKTHBHOTO M3ITy4ESHUS

51

CsoticTBa anb(a-, 6eTa-, raMMa-u3TydCHUS.
BivstHre painoakTHBHOCTH Ha )KUBBIC
OPraHu3MBbl

52

OTkpsITHE IPOTOHA U HEUTpOHA. Y30TOMBI.
Anbda-pacnaa. DIEeKTPOHHBIN U
NO3UTPOHHBIN OeTa-pacnaj. ['amma-
U3IIy4eHUe

53

DHeprus CBsA3U HYKJIOHOB B sizipe. Sl iepHbie
peakuuu. SnepHsiii peaktop. IIpodnemsl,
IIEPCIEKTHUBBI, YKOJIOTUYECKNE ACIIEKThI
AJIEPHOU SHEPIreTUKN

54

OneMeHTapHble YacTUIlbl. OTKpBITHE
no3uTpoHa. MeToapl HaOIIOACHUS U
pErucTpaluy dJIEMEHTapPHBIX YaCTUL.
Kpyrieii  cron  «®PyHaameHTalbHBIE
B3auMOIecTBUs. ENMMHCTBO u3nueckoit
KapTHUHBI MUPay

55

Bun 38é31H0T0 HEOa. Co3Be3us, ApKue
3BE3/IBI, IIJIAHETHI, UX BUAUMOE ABM)KEHHE.
CoJHEeuHasT cucTemMa

56

Coumnnite. ComHeyHas akTUBHOCTE. VICTOYHHUK
sHepruu CoJiHLa U 3BE3]T

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.




3BE3/1bI [NIABHOW M1OCIIEI0BATEIBHOCTH.
Buyrpennee crpoenue 38€31. CoBpeMEHHbIE
IIPEJICTABICHUSI O IIPOUCXOKICHUU U
sBosonuu CosHua U 3BE31

58

Mineunsbiii [1yts — Hamia ["anaktuka.
IMonoxxenue u nuxenue CoyHIIA B
lNanaktuxe. ['anaktuku. YEpHbIe AbIPHI B
Apax rajJakTHK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
bonpuioro B3peiBa. PesinkToBOE M3IydeHNE.
Meraranaktuka

60

Hepemiennsie mpobiemMbl aCTPOHOMHH

61

KoHnTponpHas pabora « 3JeMEHTHI
ACTPOHOMHH U acTPOPUIUKI»

62

O6o6maromuit ypok. Poib ¢pusuku u
aCTPOHOMHUHU B IKOHOMHUUYECKOMH,
TEXHOJOTMYECKOM, COIUATBLHOM U STHUECKOMN
chepax neaTenTbHOCTH YeJ0BeKa

63

O6o06matomuii ypok. Poibs 1 mecto pusuku
Y ACTPOHOMMH B COBPEMEHHOW HAyYHOUN
KapTHUHE MHpa

64

O6o6maromuii ypok. Ponb ¢puznyeckoit
TeopHH B HOPMUPOBAHIH TIPE/ICTABICHUH O
¢buznyecKoil KapTuHE MUpa

65

Ob6o6maromuit ypok. Mecto ¢puzndeckoit
KapTUHBI MHpa B 001IEM PSAY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJCTABICHUH O
pUpoJIe




66 [ToBTOpenue. MarauTHoe 1ose. 1
DNEKTPOMAarHuTHas HHIYKIHS
67 IToTOpenue. Ontrka. OCHOBBI CIICIIUATBLHON 1
TEOPUU OTHOCUTEIBHOCTU
68 [ToBropenue. KBantoBas puznka. DeMeHTHI 1
aCTPOHOMMH U acTpO(U3UKU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI V1A YYEHUKA

» dusuka, 10 kimace/ Mskumes I'. 4., byxosues b.b., Corckuii H.H. mox
penakiueit [lappentreBoit H.A., AknronepHoe o6mectBo «M3aaTenbcTBO
«IIpocsemenne»

» ®usuka, 11 kimace/ Mskumies I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakiueii [lapdenTtreBoii H.A., AknimonepHoe o61ecTBo «M3aaTeancTBo
«IIpocsemenne»

3agauyduK A.Il.PeimkeBuy 10-11

METOANYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

» Gusuka, 10 kinace/ Msikumes I'.41., byxosues b.b., Corckuii H.H. nmox
penakuueit [lapbentreBoit H.A., AkuronepHoe o0iectBo «M31aTenbCTBO
«IIpocsemenne»

» ®uzuka, 11 kinace/ Msikumes I'.J1., ByxoBues b.b., Yapyrun B.M. nox
penakmueit [lapbentpeBoit H.A., AkuronepHoe o0miecTBo «M31aTenbcTBO

«ITpocBemenne

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET






