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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 0a30BOr0 ypoOBHS Ha YPOBHE CPEIHETO OOIIEeTro
oOpa3zoBaHus pa3paboTaHa HAa OCHOBE IMOJIOKEHUU M TpeOOBaHUU K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTebHOM Mporpammsbl, mnpencraBieHHbIX B OI'OC
COO, a Takxke c¢ yuéroMm (enepanbHO paboueld MporpaMMbl BOCHUTAHUS U
KOHLEMUUU TpenoaaBaHusi ydeOHoro npeamera «®dusuka» B o0pa3zoBaTeIbHBIX
OpraHu3alusax Poccuiickon QOenepanny, peanu3yrImmnux OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPAMMBI.

Copnepxanue mnporpaMmbl 1o (H3MKe HampaBieHO Ha (OpMUpPOBaHUE
€CTEeCTBEHHO-HAYYHOU KapTUHBI Mupa obOyuaromuxcs 10-11 kiaccoB npu o0yueHuu
ux (pu3uke Ha 6A30BOM YPOBHE Ha OCHOBE CHCTEMHO -AE€STEIbHOCTHOTO MOJAXOJA.
[Iporpamma no gusuke coorBeTcTBYET TpeOoBanusiM OPI'OC COO k muaHupyeMbIM
JUYHOCTHBIM, TIPEIMETHBIM U METaIlPEAMETHBIM pe3yJibTaTaM OO0y4YeHUs, a TAKKe
YUUTHIBAET HEOOXOJUMOCTh pealM3allid MEXIPEIMETHBIX CBA3€H (QU3UKH C
€CTECTBEHHO-HAYYHBIMH Y4€OHBIMU MpeaMeTaMu. B Hell onpeensitoTcss OCHOBHbIE
1eJn u3ydyeHus: (GU3NKU Ha YPOBHE CPEIHETO 001Iero oopa3oBaHus, JIaHUPYEMbIe
pe3yabTaThl OCBOCHUS Kypca (PU3UKHU: TUUHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHBIE
(Ha 6a30BOM ypOBHE).

[Iporpamma no ¢usmke BKIHOYAET:

+ TUTAaHUpYEMbIE PE3YNIbTaThl OCBOCHHS Kypca PU3KUKHN Ha 0a30BOM YpOBHE, B

TOM YHMCJIe PEeIMETHBIE pe3yIbTaThl M0 TOJaM 00y4eHHUS;

« conepkanue yueOHoro mpeamera «dusnkay Mo rojgaM 00ydeHusl.

dusnka Kak Hayka O HamOoJiee OOIIMX 3aKOHAX IPHUPOJBI, BBICTyHas B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIe, BHOCUT CYIICCTBEHHBIH BKJIAJ B CUCTEMY
3HaHUA 00 okpyskaromiem mupe. [IIkoapHBIN Kypc GU3BHKH - CHCTEMOOOPa3yIOIIHiA
JUTSI €CTECTBEHHO-HAYYHBIX YY€OHBIX MPEIMETOB, MOCKOJIBKY (DHU3UUYECKUE 3aKOHBI
JeKAT B OCHOBE IIPOIECCOB U SIBJICHUH, H3y4yaeMbIX XHMHEH, OHOJIOTHEH,
bus3uueckoi reorpadueii u acrpoHomMueii. Mcnonb3oBaHUE U aKTUBHOE TPUMEHCHHE
du3nUecKnX 3HaHUHN ONIPEACIIICT XapaKTep U Pa3BUTHE Pa3HOOOPA3ZHBIX TEXHOJIOT U
B cdepe DHEPreTWKH, TPAHCIIOPTa, OCBOCHHS KOCMOCA, TOJIYyYEHUS HOBBIX
MaTepuajioB C 3aJIaHHBIMH CBOMCTBAMH W Apyrux. M3ydenue (u3WKuH BHOCHT
OCHOBHOM BKJaJ B (POpMUpPOBAHME €CTECTBEHHO - HAayYHOM KapTUHBI MHUpa
oOydJaromuxcs, B (popMHpOBaHHE YMCHHI NPHUMEHSATh HAYYHBI METOJ MO3HAHHUS
TIPY BBIMIOJITHEHUH UMW YICOHBIX UCCIICIOBAHUM.

B ocHOBY Kypca ¢pu3uKH 1J11 yPOBHS CPETHETO 00IIIETo 00pa30BaHUs MOJI0KEH
pAI uaeh, KOTOPble MOYXKHO PacCMAaTPUBAThH KaK MPUHIUIIBI €r0 MOCTPOCHUSI.



Hoes yenocmnocmu. B COOTBETCTBHMM C HEW KypC SBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepuall U3 BCEX pa3/esioB (U3MKHU, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanusayuu. B cooTBeTCTBUM C HeW Mmarepuan Kypca (DU3UKH
o0ObeuHEH BOKpYr (¢u3myeckux Tteopuid. Benymmum B Kypce sBIsiercs
(dopMHUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus TpearnosiaraeT HCMOJIb30BaHUE
IYMaHUTApHOTO MOTEeHIMaNa (U3HUECKOW HAyKH, OCMBICICHUE CBSI3U Pa3BUTHUS
($u3MKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMHU
Y DKOJIOTMYECKUMU MPOoOIeMaMH.

Hoes npuxnaonot nanpasiennocmu. Kypc ¢huzuku npejmnonaraet 3HaKOMCTBO
C HIMPOKUM KPYIOM TEXHUYECKUX M TEXHOJOTUYECKUX MPHIOKEHUN H3Y4EHHBIX
TEOPUN U 3aKOHOB.

Hoes oxonocuzayuu peanusyercs TOCPEACTBOM BBEIEHHUS DJIEMEHTOB
coJiep KaHusl, MOCBSIIEHHBIX HKOJIOTMYECKUM MTPoOIeMaM COBPEMEHHOCTH, KOTOPbIE
CBsI3aHBbl C PA3BUTHMEM TEXHHMKH M TEXHOJIOTHM, a Takke OOCYXIeHHUs MpoOiemM
PaIMOHAILHOTO MPUPOAOIIOIB30BaHUS U SKOJIOTUYECKON 0€30MacHOCTH.

CrepXKHEBBIMH 3JIEMEHTaAaMU Kypca (U3MKH HA YPOBHE CPEIHEr0 OOIIEero
oOpa3oBaHus SABIAIOTCS (u3nueckue Teopuu ((HopMUpOBaHHE MPEACTABICHUNA O
CTPYKTYpe MOCTpOCHHs (HU3UUECKON TeopuHu, posid (PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHIUIIOB B COBPEMEHHBIX NIPEACTABICHUSX O PUPOJIE, TPAHULIAX IPUMEHUMOCTH
TEOPHI1, 111 ONUCAHUS €CTECTBEHHO -HAYUYHBIX SIBIICHUI U MPOLIECCOB).

CHUCTeMHO-/IeSITEIbHOCTHBIN TOAX0 B Kypce (DU3MKU peanu3yercs Mpeke
BCEro 3a CUET OpraHu3aIii SKCIIEPUMEHTATBHOM JesTeIbHOCTU OO0 ydarommxcs. J{ms
0a30BOT0 YpOBHS Kypca (PU3MKH - 3TO MCIOJIB30BAHHE CHCTEMbI (POHTAIBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX pabO0T, KOTOPHIE B MMPOTrpaMMe
no ¢uznke OOBEIUHEHBI B OOIIMI CHHCOK YYCHUYECKUX MPAKTHUYECKUX padoT.
Bbinenenne B ykazaHHOM IepeuHe J1a0OpaTOpHBIX pabOT, MPOBOAUMBIX IS
KOHTPOJI M OLIEHKH, OCYLIECTBIIAECTCS YYaCTHUKaMU OOpa3oBaTEIbHOrO Mpoliecca
MCXOJIs1 U3 0COOCHHOCTEH TIIaHNPOBAHUS U OCHAIIeHNUs kKaOuHeTa pusuku. [Ipu aTom
oOecnieurBaeTcsl OBJIaJeHUE OOYYAIOUIUMUCA YMEHHSIMH TPOBOAUTH KOCBEHHBIC
U3MEPEHHUs, HUCCIEIOBAaHUS 3aBHCHUMOCTEN (PU3NYECKHX BEJIWYUH U MOCTAHOBKY
OIBITOB IO MMPOBEPKE NPETIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yEaseTcsl PEIICHUI0 PACUETHBIX U KAYECTBEHHBIX 3a/a4.
ITpu 3TOM M1 pacUETHBIX 3a7a4 IPUOPUTETOM SIBIISIOTCS 3a/1a4y C SIBHO 3aJaHHOMU
(pu3HUECcKOl MOJEIIBIO, O3BOJIAIOIINE IPUMEHSTh H3YUYEHHbIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK W3 OJHOTO pasjeia Kypca, TaK M WHTETPHUPYS 3HAHHUA U3
pasHBIX pa3aenoB. [ KaueCTBEHHBIX 3aJad MPHOPUTETOM SIBJISIOTCS 3aJaHUs Ha
OOBSICHEHHE TMPOTEKaHHUA (PU3UYECKUX SBICHUM M TPOILECCOB B OKPYKAIOMICH
KU3HU, TpeOyromme BbIOOpa (QU3UUECKOW MOJAETH ISl CUTyallll MPaKTHUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBunm c¢ tpedoBanusimu PI'OC COO K MmaTepuasbHO -
TEXHUYECKOMY 00eCIeueHHI0 yueOHOro npouecca 0a30Bblii ypOBEHb Kypca (PU3UKH
Ha YpPOBHE CpEIHEro o0miero oOpa3oBaHUsl JOMKEH H3ydaThCsl B YCIOBHUSIX
NpEeIMETHOTO KaOWHeTa (U3WKA WIH B YCIOBUSX HHTETPUPOBAHHOTO KaOWHETa
NPEeIMETOB €CTECTBEHHO-HAYYHOTO IHKIAa. B kabwHere (QU3WKH JODKHO OBITH
HeoOxoauMoe jabopaTopHoe OO0OpYJIOBAaHHME JUJISI BBIMOJHEHUS] YKa3aHHBIX B
nporpamMme Mo (U3HKe YUYEHUYECKHX MPAKTUYECKUX padOT M JEMOHCTPAIMOHHOE
o0opy10BaHUE.

JleMOHCTpallmoHHOe  00opyaoBaHHe (OPMUPYETCS B COOTBETCTBUU C
NPUHIIITIOM MHUHUMAJIBHON JOCTaTOYHOCTH ¥ 0O0OeCledYnBaeT TIOCTaH OBKY
NEepeYNCICHHBIX B TMporpaMMe Mo (HU3MKE KIFOYEBBIX JIEMOHCTPAUNA IS
UCCIICJIOBAaHUS  W3YYaeMbIX  SBICHUH W  MPOIECCOB, OMIUPHYECKUX W
(dbyHIaMEeHTaIbHbBIX 3aKOHOB, X TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0O0OpymOBaHHME MJisi YYEHHUYECKHX MPAKTHUYECKHX padoT
dbopMupyetcst B BHUJle TEMaTHYECKUX KOMIUIEKTOB M OOecleyuBaeTcs B pacuére
OJIHOTO KOMIUIEKTa Ha JABYyX OOyyalmuxcsi. TeMaTHYecKhe KOMIUIEKTHI
1abopaTopHOTrO O0OPYAOBaHUS JOJKHBI OBITh IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SIBIISFOTCS :

+ ¢dopMHpOBaHUE UHTEPECA U CTPEMJICHUSI O0YJAIOIINXCA K HAYyYHOMY

U3YYCHHIO TIPUPOJBI, Pa3BUTHE HUX HWHTEUICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI];

pa3BHUTHE MPECTABICHUI O HAYIHOM METOe TTO3HaHUS U (POPMHUPOBAHUE

HCCJICAOBATCIIbCKOI'O OTHOHICHHUA K OKPYIKAaIlOIIUM ABJICHUSAM,

+ ¢dopMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK Pe3yNIbTaTa U3y4eHUsI OCHOB

CTpOEHUS MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;

+ (opMupoBaHHE YMECHHI OOBSCHSTH SBIICHHS C UCITOIb30BAHHEM

(1)I/I3I/I‘-IGCKI/IX 3HAHUHU U Hay4YHBIX JOKA3aTCJIIbCTB,

+ (opmMupoBaHUE MPECTABICHUN O POJIM PUBUKU JIJIS1 PA3BUTHUS JIPYTUX



+ npuoOpeTeHne CUCTEMBbI 3HAaHUH 00 00IINX (PU3HMUECKHX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUSAX, BKIIOUas MEXaHHUKY, MOJIEKYJIApHYIO (PU3UKY,
AIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U SJIEMEHTHI aCTPOPU3UKH;

+ (opMHUpOBaHUE YMEHUN TPUMEHSITh TEOPETUUECCKUE 3HAHUS JJIsI
o0ObsicHeHUs (UBUYECKUX SIBICHUW B TIPUPOJEC H ISl TPUHSATHUSA
MIPAKTUYECKUX PELICHUN B MIOBCEIHEBHOM JKU3HU,

+  OCBOCHHE CIIOCOOOB PEIICHUs PA3IMUHBIX 3a]1au C SBHO 3aJaHHOMN
dbu3udyeckod MoJenbplo, 3ajad, IMOApa3yMEBAIONIUX CaMOCTOSITEIbLHOE
co3/laHue (PU3NUECKON MOJICIH, aJICKBATHON YCIIOBUSIM 3a]1a4H;

+ MOHMMaHue (PU3NYECKUX OCHOB M MPUHITUTIOB JEUCTBUS TEXHUUECKHUX
YCTPOUCTB U TEXHOJIOTHYECKUX MPOIIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO
cpeay,

+  OBJIQJICHHE METOJIaMHU CaMOCTOSITEILHOTO IJIAHUPOBAHMS U TTPOBEACHUS
bU3UYECKUX SKCIIEPUMEHTOB, aHAIW3a U WHTEpHpeTaruu HHQPOpPMAIUH,
OTIpeIeJICHHsI TOCTOBEPHOCTH MOJTYUYSHHOTO Pe3yJIbTaTa;

+ CO3JIaHUE YCJIOBHH JJISl pa3BUTHsI YMEHUHN MTPOEKTHO-UCCIIECIOBATEIIbCKOMH,
TBOPYECKOM JEATEITbHOCTH.

Ha wusydenune ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CpEIHEro OOIIEero
obpazoBanus otBoautcs 136 yacos: B 10 kinacce - 68 yacoB (2 yaca B Heenmo), B 11
KJacce - 68 yacoB (2 yaca B HEJIEO).

[Ipennaraempiii B mporpaMme 1O (QU3MKE TMEpeuyeHb Ja0OpaTOPHBIX H
NPAKTUYECKUX palbOT SBISETCS PEKOMEHIOBAHHBIM, YUMTENb JeJaeT BBIOOD
NpOBEEHUs J1A0OPAaTOPHBIX pPabOT M ONBITOB C YYETOM WHAMBUAYATbHBIX
0COOCHHOCTEH 00yYarOIITUXCS.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI'0 TO3HAHMS

®dusuka - Hayka o npupoze. HayuHnsle MeTOIbI IO3HAHUS OKPYXKAIOLIEr0 MUpA.
Ponp skcnepuMeHTa M TEOpPUM B MPOILECCE MO3HAHUS MPUPOABL. DKCIIEPUMEHT B
¢du3zuke.

MopenupoBanue (uznyeckux sBIeHHN U mpoueccoB. Hayuynble TUmoresbl.
duznyeckre 3aKOHbl U T€OpUH. ['paHHIIBI MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u mecto gu3uku B (GOpMHUpPOBAHUU COBPEMEHHON HAy4YHOM KapTHUHBI
MUpa, B IPAKTUYECKOM AEATEIbHOCTHU JIIOJIEM.

Jlemoncmpayuu

AHanoroBele W HUPPOBBIE H3MEPUTETbHbIE MPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe ABMKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JIBUKEHUS.
Cucrema otcuéta. TpaekTopusi.

[Tepemenienne, CKOpoCTh (CpedHssl CKOPOCTb, MTHOBEHHAas CKOPOCTb) H
YCKOPEHHE MaTepualbHOM TOYKH, MX MPOCKIMHU HAa OCH CHUCTEMbl KOOpJMHAT.
CiiokeHue nepeMenieHu U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOPEHHOE MNpSIMOJIMHEHHOE IBIKeHHE. ['paduku
3aBUCUMOCTH  KOOpDJIUHAT, CKOPOCTH, YCKOPEHHS, IIyTH W IEepeMEIICHUs
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHOe mageHre. Y CKOpeHHe CBOOOIHOTO TaACHUSI.

KpuposmmHeitHoe nBukeHue. [[BukeHrne MaTepuaaibHOM TOUYKH 110 OKPYKHOCTH
C MOCTOSHHOM IO MOXYJI CKOPOCTBIO. YTJIOBAsI CKOPOCTb, JIUHEWHAs CKOPOCTb.
ITepuon m wactora obpameHus. LleHTpocTpeMUTEIEHOE YCKOPEHHE.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHCHHUE: CIIUAOMETD,
JNBH>KEHUE CHAPSIOB, LIEMTHBIE U PEMEHHBIC NTEpPEAAYH.

Jlemoncmpayuu

Mogenb cuctemMbl OTCYETA, WIITIOCTpAIlMS KHHEMATHUYECKUX XapaKTEPUCTHK
JIBHDKCHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmionenne nBukeHust Tena, OpPONIEHHOTO MOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHUS.

Hanpagnenne ckopocTy Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHrne HEpaBHOMEPHOTO JIBMYKECHHS C ILIEJIBIO OMPEACICHUS MTHOBEHHOMN
CKOpOCTH.

HccnenoBanne COOTHOLICHUS MEXIYy MNYTSIMU, MPONUJCHHBIMU TEJIOM 3a
MOCTICIOBATENILHBIE PAaBHBIE MPOMEXYTKHM BPEMEHU TMPHU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydenune nBUXKEHMS ApUKa B BA3KOUM )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIeHHOr0 TOPU3OHTAIIBHO.

Tema 2. /lunamuka

[Ipuaiun  otHocutenbHOcTH  [anmunes. IlepBeii  3akoH  HeroToHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepno3uuuu cui. Bropoii 3akon Hetotona st
MarepuanbHOM TOUKH. TpeTuii 3akoH HbroTOHA 1J1s1 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtsaroteHus. Cuna Tsbkectu. llepBas kocmuueckas
CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tena.

Tpenue. Buasl TpeHus (1mokosi, CkojbkeHus, kaueHnust). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. Kosdduiment tpenus.
Cuita conpoTUBIIEHUS NPU IBH>KEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE U BpaniaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CWIBl OTHOCHUTENBHO OCH BpauleHus. [lmedo cuibl. YcnoBus
pPaBHOBECHS TBEPJOTO TENA.

TexHuuyeckne yCTpPOMCTBA W NPAKTUYECKOE MPUMEHEHUE: MOAIINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomwi

N3yuenne nBuxeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCMMOCTH CHJI YOPYTOCTH, BO3HUKAIONIUX B MPYXKHUHE U
pe3UHOBOM 00pas3iie, OT ux AedopMalum.

HccnenoBanue ycinoBUM paBHOBECUS TBEPAOrO TeENA, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 6 MEXAHUKE

NmMnynbe MatepuanbHOM TOYKHM (TeNla), CHUCTEMbl MATEPUATIbHBIX TOUEK.
NmMmnynbsCc cuiibl U1 M3MEHEHUE HMITYJIbCA TeJld. 3aKOH COXPAHECHUS MMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunernueckast sHeprusi MarepuaibHOM TOUKU. Teopema 00 HW3MEHEHUH
KMHETUYECKON SHEPTUH.

[TorenimanbHas sHEeprusl. [ToTeHIManbHast SHEPTUs yIpyro
nedopMUpOBaHHOM MPYKUHBI. [loTeHITMaNbHAsS YHEPTUS TeJia BOJIU3U MOBEPXHOCTHU
3eMIu.

[ToreHnuanbHple W HENOTEHUHAIbHBIC  CHJIBL. CBsi3b  paboTHI
HEMOTEHIMAJbHBIX CUJI C U3MEHEHUEM MEXAHUYECKOM SHEPTUU CUCTEMBI TEJ. 3aKOH
COXpPAaHEHUSI MEXaHUYECKOU YHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne yCTpOICTBa M MPAKTHYECKOE MPUMEHEHHE: BOAOMET, KOMED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo MOTEHIMAIBHON YHEPTUH B KHHETHYECKYIO 1 OOpaTHO.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3yyenue aOCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OJWHAKOBBIX
HUTSAHBIX MAATHUKOB.

HccnenoBanne cBsizu pabOThI CUIIBI ¢ U3MEHEHHEM MEXaHWYECKON YHEpPruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. Mouseky/isspHasi pu3NKa U1 TEPMOANHAMHMKA
Tema 1. OcHosbl MONEKYNAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE TIOJIOKEHHUS MOJICKYISIPHO-KUHETHYECKOM TEOPUM M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe maBwxkenue. Juddysus. Xapakrep IBIKCHHS W
B3aUMO/JICMCTBUS YaCTUI[ BemlecTBa. Mojend CTPOCHUs Ta30B, >XUJIKOCTEH U
TBEPJBIX TN U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojieliei. Macca u
pa3mepsl MoJiekyi. KomndectBo BemecTBa. [loctosauas ABorajpo.

TenmoBoe paBHOBecue. Temmnepatypa u €€ mamepenue. lllkama temmneparyp
Llenbcus.



Mopens  uaeanbHoro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KUHETUYECKOW TEOpUM HJEalbHOrO Tra3a. AOCOJIIOTHAas TeMIlepaTrypa Kak Mepa
CpeHEW KHHETHYECKOM OHHEpPruy TEIUIOBOTO JBMXKEHHsS dactull raza. [llkama
temriepatyp KenbBuHa. ['a30Bble 3akoHBI. YpaBHeHuEe MeHneneeBa-Knaneipona.
3akoH JlanbToHa. M30mpo1ecChl B HICATBHOM ra3e C MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpeacTaBiIeHUE H3OMPOLECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA M TMPAKTUYECKOE TMPUMEHEHHUE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JUCKPETHOE CTpPOCHHE BemlecTBa, ¢oTtorpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnbiThl 10 MU PY3UHN )KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIAE CYIIIECTBOBaHUE MEXKMOJIEKYJISIPHOTO
B3aMOJICHCTBHUS.

Mogens, HIUTIOCTPUPYIOIIAsl IPUPOY AABIEHUS ra3a Ha CTEHKH COCY/[a.

OnpITel, WUIIOCTPUPYIOIIUE YPAaBHEHHE COCTOSIHUS HWIEAJbHOTIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHON KOMHATE€ Ha OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBIICHUS U TEMIIEPaTyphl BO3lyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKY MMapaMeTPaMHU COCTOSIHUS Pa3pEKEHHOIO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepMmoauHamuueckass cucrema. BHYTpeHHSE 3HEpPruss TEPMOJAUMHAMHYECKOU
CUCTEMBI U CIocoObl e€ n3meHeHus. KonmuecTBo TemioTel U paborta. BHyTpeHHss
JHEpPrus  OJHOATOMHOTO  HJAEalbHOro  rasza.  Buael  Temtonepenauu:
TEIUIONPOBOIHOCTb, KOHBEKIHUS, U3JIIyUYCHHUE. Y IeJIbHAsA TEIIOEMKOCTh BEIIECTBA.
KosmuecTBO TEIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 00 ammabaTtHOM mporecce. [lepBhIii 3aKOH TEPMOJAMHAMUKH.
[Ipumenenne mepBOTO 3aKOHA TEPMOJMHAMHKU K H3omporeccam. [ 'paduyeckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akoH Tepmonunamuku. HeoOpatumMocTs NpoLieccoB B PUPO/IE.

TermoBele  mamuHbl.  [IpyHOMOBL  ACHWCTBUS  TEIJIOBBIX — MAILMH.
[IpeoOpazoBanust sHEpruM B TEIIOBbIX MamuHax. KoadduuueHt nonae3Horo
nenrcTBua TeruioBod mamuHbl. [ukn KapHo u ero ko3guIMeHT MoJe3HOro
JNEeUCTBUS. DKOJOTMYECKUE MPOOJIEMBbI TETIOIHEPTETUKH.



TexHuueckne yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHWE: JIBUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOJUIBHUK, KOHIULIHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEpPruu Tejla MpPU COBEPUIEHUU padOTHI: BBLIET
npoOKH W3 OYTBUIKM MOJ| JIEWCTBHEM CXKaTOro BO3/AyXa, HarpeBaHue s¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHus (BUICOAEMOHCTPAIHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Tejla MpH TeIuionepeaye.

OnbIT 0 a1abaTHOMY PaCIIMPEHUIO BO3yXa (OMBIT C BO3AYIITHBIM OTHUBOM ).

Mopaenu nmapoBoil TypOUHBI, IBUraTeIsl BHYTPEHHETO CrOpaHus, peaKTUBHOTO
JBUTATEJIS.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanus eeuwecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHjaeHcamus. Mcnapenue u kurneHue. AOCONIOTHAS |
OTHOCHUTEJIbHAS BJIAXXHOCTh BO3AyXa. HacellleHHbIM mnap. YaenpHas TemioTa
napoo0Opa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucrannmmyeckue u amopdHbie Tena. AHU30TPONHS CBOMCTB
kpuctaimioB. JKunakue kpucrauisl. CoBpeMeHHble Marepuansl. [lnaBneHue wu
KpHUCTaJuIM3alus. Y jenbHas TerioTa niaasinenus. Cyonnmanus.

VYpaBHeHue TemioBoro OantaHca.

TexHnueckne yCTpOMCTBA M TNPAKTUYECKOE IPUMEHEHHUE: THIPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH IOJIYYEHHs] COBPEMEHHBIX MAaTEpHANIOB, B
TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIICHHBIX NIAPOB.

Kunenue npy NOHM>XKEHHOM JJaBJICHUU.

CriocoObl U3MEpeHUs BIaKHOCTH.

Habmronenune HarpeBaHust U MJIaBJIEHUS KPUCTAIUIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenne 0OTHOCUTEIbHOM BIAXKHOCTH BO3/1yXa.

Paznen 4. JieKTpoAMHAMHUKA
Tema 1. dnekmpocmamuxa
DnekTpu3anus Tei. DIeKTpUIecKuil 3aps. J[Ba Buaa 3J€KTpUUECKUX 3aPSIOB.
[IpoBoAHMKM,  OUAJIEKTPUKA U  MOJYOPOBOJHHUKUA. 3aKOH  COXpaHEHUs
AIEKTPUUYECKOTO 3apsia.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHblid 3EKTPUYECKUI 3apsii.
Onektpuueckoe nosie. Hanpspk€HHOCTH anekTpuyeckoro nodis. [Ipunimn



CYIIEpHO3ULUU DIEKTPUUECKUX TOJeH. JIMHUM HAnps:KEHHOCTU JIIEKTPUUYECKOrO
TOJISL.

Pabota cun anexTpoctatudeckoro mojst. [lorenuuan. Pa3HocTs MOTEHIIUATIOB.
[IpoBOHMKM W JUAJIECKTPUKUA B BJIEKTPOCTATUUECKOM Tosie. JludnekTpuyeckas
MIPOHUIIAEMOCTb.

DnekTpoéMKoCcTh. KoHaeHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOPA.

TexHuuyeckue yCTpOMCTBA M IPAKTHUYECKOE IMPUMEHEHUE: JIIEKTPOCKOIL,
ANEKTPOMETP, JJIEKTPOCTAaTUYECKash 3alluTa, 3a3eMJICHHE AJIEKTPOnpHOOpOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyHUHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS JIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE T0JIE 3apSIKEHHBIX TEJL.

[TpoBOJIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaThyecKas 3aluTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTbh DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHcATopa OT IUIOLIAIu
IUJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEKTPUUECKUN TOK. Y CIIOBUSI CYIIECTBOBAHHUS SJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixxenne. 3akon OMa i1 yyacTka LEmu.

DIEKTPUYECKOE CONPOTUBIICHUE. Y IEIIBHOE CONPOTUBIIEHUE BEIIECTBA.
[TocnenoBaTrenpHOE, MapAILIEIIBHOE, CMEIIAHHOE COCIMHEHUE IIPOBOIHUKOB.

PaGoTa snexkTpudeckoro Toka. 3akoH JIxoyns-Jlenua. MouHoCTh
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIIasi CWIAa U BHYTPEHHEE COMNPOTUBIICHHE HCTOYHUKA TOKA.
3akoH OMa [J1s MOJHOM (3aMKHYTOM) 3ieKkTpruyeckoi nenu. Koporkoe 3aMbIkaHuE.

DONEeKTpOHHAsT ~ MPOBOAMMOCTb  TBEPABIX  METANIOB.  3aBUCHUMOCTD
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYeCKU TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKM. CoOcTBeHHas 151 IIpUMECHas MIPOBOJUMOCTH
noynpoBoAHUKOB. CBolicTBa p-N-niepexona. [lonynpoBoHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B  pacTBOpax M  paciuiaBax  3JIEKTPOJIMUTOB.
DIIEKTPONUTHYECKAs TUCCOUUALMA. DIEKTPOIIN3.



DJIEKTpUYECKMd TOK B ra3ax. CamMOCTOSITENIbHBII M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpoMCTBA W TMPAKTUUECKOE MPUMEHEHHUE: aMIepMmeTp,
BOJBTMETP, pPEOCTaT, HUCTOYHUKU TOKA, OJIEKTPOHArpeBaTEIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAIIPSHKEHMUS.

3aBUCUMOCTh COINPOTHUBIICHUS IWIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
IUIOIA/IM TOMEPEYHOI0 CEYEHUSI U MaTepHalia.

CMmeniaHHOe COeIMHEHNE MTPOBOIHUKOB.

[IpsMoe wu3MepeHue DJIICKTPOJABUXKYIIEH cuibl. KoOpoTkoe 3ambIKaHUE
raJbBaHUYECKOTO AJIEMEHTA U OI[eHKa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTH COMPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSIA MPOBOIUMOCTD JUO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 37eKTpOABUKYILIEH CUIIbI UCTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCYHIECTBISIETCS C
Y4ETOM COAEPKATEIbHBIX MEXIPEAMETHBIX CBS3€H C KypcamMu MaTEMaTHKH,
OMOJIOTMH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Mesicnpeomemnvle nonsamus, CBA3aHHBIE C W3YYCHHEM METOJIOB HAYYHOTO
MO3HAHUSA: SIBIIEHWE, HAy4YHBIM (DaKkT, rumore3a, (Qu3nyeckas BEITUYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHHE CUCTEMbl yPaBHEHUM, TUHEHHAS DyHKIIHS,
napabona, runepOona, ux rpa@uKd U CBOWCTBA, TPUTOHOMETpUYECKUE (HYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonozusn: mexannueckoe NBMXKEHHE B KXWBOW mpupone, auddysus, ocMmoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BHUJIbI TEIUIONEpEaun, TEIJIOBOE PAaBHOBECHUE),
ANEKTPUUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIllECTBa, MOJISIpHAsl Macca, TeIUIOBbIE CBOMCTBA TBEPABIX TEN, XKUAKOCTEN U



ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIUTHUYECKAs IMCCOLMALUS,
rajbBaHUKAa.

l'eocpaghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE IABMIXKEHUM C HCHOJb30BAaHUEM MEXaHU3MOB,
y4€T TPEHHS B TEXHUKE, MOAUIUMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET W JApPYrue), JBUTaTellb BHYTPEHHETO
CropaHusi, rapoBas TypOWHa, OBITOBON XOJOJWJIbHHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYy4YECHUsI COBPEMEHHBIX MATEPUAJIOB, B TOM YHCJIE€ HAHOMATEpUAIIOB, U
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTUUECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KCEPOKC, CTpYUHBIN MIPUHTED, AJIEKTPOHATrPEBATEIbHBIC pUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Paznen 4. JaekTpoguHaMHuKa

Tema 3. Macnummnoe none. IneKmpomacHuUmMHAas UHOYKYUA

[ToctosiHHbIE MarHuThl. B3auMoieiicTBHE MOCTOSTHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarauTHON MHAYKIUU. [[pUHIMI CyNeprno3uIIMi MAarHUTHBIX MOJIEH.
JlvHMM MarHuTHOW WHAYKIMW. KapTWHA JWHUKA MAarHUTHOW HWHAYKIUU TOJIS
NOCTOSIHHBIX MarHUTOB.

MarnutHOe 10J€ TPOBOJHHMKA € TOKOM. KapTuHa JWMHUNA HMHIYKIIUU
MAarHUTHOTO TOJIA UIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IPOBOJIHHKA, KaTyIIKH ¢ TOKOM. OmnbIT Dpcrena. Bzaumoaeiictere mpoBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenuia, e€ MoayJib M HampaBieHUE. J[BUKEHHE 3apsSyKEHHOW YaCTUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl Jlopenna.

SIBieHME DANEKTPOMArHUTHOW HMHAYKUMHU. [IOTOK BekTOpa MAarHUTHOU
WHIYKIUU. OJEKTPOABUAKYILNAS CHJIA WHIAYKIUU. 3aKOH BJIEKTPOMarHUTHOU
naaykuuu Gapanes.

BuxpeBoe »snexkTpuueckoe Iose. ONEKTPOABMAKYINAS CHIA HWHAYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIIeHME CAMOMHAYKUMU. ODIEKTPOJBIKYIIAs  Cuja
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DJIEKTPOMAarHUuTHOE TOJIE.

TexHnueckne yCTPOMCTBA W NPAKTUYECKOE MNPUMEHEHUE: TOCTOSHHBIC
MAarHuThbl, 3JIEKTPOMArHUThI, SJEKTPOJBUraTelb, YCKOPUTEIU HIEMEHTAPHBIX
YacCTHUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOI'O My4YKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMY MarHUTHOTO MOJIS.

B3aumopenicteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOM MHIYKIIMH.

IIpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOJABMKYIIEH CHJIBI MHAYKIMH OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUY.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHre MarHUTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Pa3pnen S. KoneOanus v BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazZHumHble Koa1ebanus

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHWYECKHME  KOJeOaHUS.
"apmonnyeckue konebanus. Ilepuwon, dacrora, ammiutyna u Qaza KojaeOaHHil.
[IpyXuHHBI MassTHUK. MaTeMaTUYEeCKUN MAasATHUK. YPABHEHUE TaPMOHHYECKHX
kosneOanuii. [IpeBpalneHue SHepruy MPU TAPMOHUYECKUX KOJIeOaHUSIX.

Konebarenbupiii koHTYp. CBOOOIHBIE SJEKTPOMArHUTHBIE KOJEOaHUS B
UJCATBHOM KOJIEOATEIIbHOM KOHTYpEe. AHAJIOTHS MEXIy MEXaHUYECKUMU H
AIEKTPOMAarHuTHeIMA KoneOanusiMu. Dopmyna TomcoHa. 3akOoH COXpaHEHUS
HHEPTUU B UJCATHHOM KOJIeOATeIbHOM KOHTYPE.

[IpencraBienne o 3aTyXawmuX KojaeOaHUsIX. BeIHYKIEHHbIE MEXaHHUUECKHUE
KoseOanus. Pezonanc. BeiHY)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJICOaHN.

Ilepemennbiii  TOK. CHHYCOMJATIbHBI MEPEMEHHBII TOK. MOIIHOCTH
MEPEMEHHOTO0 TOKa. AMIUIUTYAHOE M JEHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKa U
HaIPSKEHUS.

Tpauchopmarop. [IpousBoacTBO, mepenaya u MOTPEOICHNUE DICKTPHICCKOM
SHEPIruM. DKOJIOTUYECKHE PUCKH MPU MPOU3BOJACTBE 3IeKTpodHepruu. Kynbrypa
HCIOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M NPAKTHYECKOE IMPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUM JIEKTPOIepe1ay.

Jlemoncmpayuu

UccnenoBanue mnapaMeTpoB KoyeOATENbHON CHUCTEMBl (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

OcuumiorpaMMbl (3aBUCHUMOCTH CUJIbI TOKA U HANPSDKEHUST OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3oHanc mnpu moOCHEIOBATEIbHOM COEIMHEHUU PpE3UCTOpa, KATYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTpOonepeadHn.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTH NEPHOJA MaJIbIX KOJIeOAaHUW rpy3a Ha HUTH OT
JUTMHBI HUTH U Macchl Ipy3a.

HccnenoBanue nepeMeHHOTO TOKA B IIEMU U3 MOCJIEIOBATENBHO COSTUHEHHBIX
KOHJEHCaTopa, KaTyIIKH U pe3UCcTopa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNIHbBLE 6OTIHbL

MexaHudeckue BOJIHBI, YcioBHs pacnpocTpanenus. [lepuon. CkopocThb
pacnpocTpaHeHusi W JJiMHAa BoJiHBL. [lomepeuHble W  MOPOAOTbHBIE BOJHBI.
WNuTtepdepenius u nuppaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMATrHUTHBIE BOJHBI. Y CIIOBUS HU3IYYEHHS JIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuenramus BektopoB E, B, V B anexrpomarautHoi BosiHe. CBOMCTBA
ANEKTPOMArHUTHBIX BOJIH: OTpaXeHHUE, MPEOMIICHHE, MOJspu3anus, Tudpakius,
uHTepdepennns. CKOpOCTh ANMEKTPOMATHUTHBIX BOJIH.

[IIkana 37€KTPOMArHUTHBIX BOJH. I[IpUMeHEHHE 3JIE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne YCTpOMCTBA U MNPAKTUYECKOE MPUMEHEHUE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi MArHOCTHKA B TEXHHKE M MEIHUIIMHE, pajaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoOCTpaHEHHUE MONEPEUHBIX U MPOIOJIBHBIX BOJIH.

KoneOGmromeecs Ten0 Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHsI ¥ MPEJIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinm u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGntonenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIMTYJION H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTpaXCHUE,
MpesIoMJIeHUE, MoAsIpu3anus, Iudpakuus, UHTEPPEPEeHLIHS.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. IIpsMonuHENHOE pacnpOCTpaHEHHUE CBETA B
ogHOpoaHOU cpexe. JIyu cBera. ToueuHbI HCTOYHHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OTpakeHHs cBeTa. [locTpoenune nzoOpaxkeHuil B
TIJIOCKOM 3€pKarlie.

[Ipenomiienue cBeTa. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKa3aTelb
npeinomieHus. I[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIl yroj MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucniepcus cBera. ClioxHBIN cocTaB Oesoro ceera. L[perT.

Colwupatomue u paccenBarorue JuH3bl. ToHkas iuH3a. DoKycHOE paccTosiHUE
U ONTHUYECKas cujia TOHKOM JuH3bI. [locTpoeHue n3oOpakeHuii B COOUpaIOIMNUX U
pacceuBaroux JuH3ax. @opMyra TOHKOUW JMH3BL. Y BEJIMUECHHUE, JaBAEMOE JIMH3O0M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. Wutepdepenmus cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBus HAOMIOEHNS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHITMOHHON KapTHHE
OT JBYX CHUH(a3HBIX KOTEPEHTHBIX HICTOYHUKOB.

Hudpakuusa cBera. [AudpakunonHas pemeérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAKCUMyMOB TIIpU NaJA€HUA MOHOXPOMATHYECKOrO CBETa Ha
TUGpaKkIUOHHYIO PEIIETKY.

[Tonstpuzanus ceera.

TexHuueckne yCTpoWCTBA M MPAKTUYECKOE NPUMEHEHHE: OYKH, JyIa,
doToamnmapar, TPOEKIIMOHHBIA ammapar, MHKPOCKOI, TEJIEeCKOI, BOJIOKOHHAs
OMNTHKA, TUPPAKIIMOHHAS PEIIETKA, TOISPOUI.

Jlemoncmpayuu

[IpssMonMHEWHOE pacnpoCTpaHEHUE, OTPAKEHUE U MPEJTOMIIEHUE CBETA.
OnTuaeckue mpuOopHI.

[TonHoe BHyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKEHUH B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakimu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHnue cnexkTpa ¢ MOMOMIBIO IPU3MBI.

[TonydeHnne criekTpa ¢ MOMOIIBI0 TU(PPAKITMOHHON PEIIETKH.

HabGmtonenue nonsipuszanuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomwi



N3mepenue nmokazaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOMCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Paznen 6. OcHOBBI CrIeNMAJIBLHON TEOPUU OTHOCUTEIbHOCTH
I'paHuLBI TPUMEHUMOCTH KIACCUUYECKOU MeXaHUKHU. [IocTyaTel cienuanbHON
TEOPUU OTHOCHUTEJIILHOCTH: MHBAPUAHTHOCTb MOJYJS CKOPOCTH CBETa B BaKyyMe,
MPUHILIMIT OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEJIEHUE BPEMEHU U COKPAILCHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHIIBIL.

CBsI3b Macchl C BHGPFHCﬁ U UMITYJIbCOM pCHHTHBHCTCKOﬁ qaCTHUILbI. 9Hepr1/151
ITOKOA.

Pazgen 7. KBanToBas pusuka
Tema 1. dnemenmovt K6aHMoB0OI ONMUKU
®dotonbl. ®opmyna [1nanka cBsi3u 2HEprun (POTOHA C €ro YaCTOTON. DHEPTHUsI
U UMITYJIbC (HOTOHA.
OtkpeiTue u uccnenoBanue horodddexra. OnwiTel A. I'. CToneroBa. 3aK0oHBI

doToaddexra. YpaBuenue DitHmTeriHa s dorodddekra. «KpacHas rpaHuia»
doTorddexra.

JaBnenue ceera. Onwitel I11. H. JIeGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckne ycTpONCTBA M TMpPaKTUYECKOE TMPUMEHEHHE: (DOTOIIEMEHT,
dboTomaTunK, coiHeUHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OmwiTel Pesepdopna mo paccesHuio a -4acTwil.
[TnaneTtapuas monens aroma. [loctynatel bopa. M3nydenue u mornomenrne GoToOHOB
MIpU MEPEX0/i€ aTOMa C OJIHOTO YPOBHS SHEPTUU Ha Ipyroi. Buael criektpoB. CniekTp
YPOBHEW 3HEPTUHU aTOMa BOAOPOJIA.

BosnnoBbie cBoiicTBa yactuil. Bonnbl ne bpoiis. KoprmyckynsipHO-BOJIHOBOU
Ty aJii3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHUE.

TexHnueckne yCTpPOMCTBA W MPAKTUYECKOEC NPUMEHEHUE: CIEKTPaJIbHbIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Onpenenenue JIMHBI BOJIHBI J1a3epa.
HaGmronenue nuHedyaThiX CIEKTPOB U3TyUYEHUS.
Jlazep.
Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi
HaGmtonenue nuHevaToro cnekrpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JIOKa3bIBAIOLIME CIIOXKHOCTh CTpOeHHs sAnpa. OTKpbITHE
paanoakTuBHOCTH. OnbITh Pe3epdopaa no onpeenenno cocraBa paauoakTUBHOTO
usnydyeHus.  CpoiictBa  anbda-, Oera-, ramMMma-uziayudeHus.  BnusHue
PaIMOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TpoTOHA M HedTpoHa. Hykionnas monens sigpa [eiizenOepra-
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30tonsl.
Anbda-pacnian. DIEKTPOHHBIM H MO3UTPOHHBIM Oera-pacnaa. [amma-
U3NydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.
DHeprusi CBsI3M HYKJIOHOB B siipe. Snepubie cuibl. JledexT maccsl sapa.
Anepnsie peakuuu. Jlenenue u CUHTE3 SAEP.
Anepusiii peaktop. TepmosimepHbii cuHTe3. [IpoOiieMbl M MEPCHIEKTUBBI
AIEPHON SHEPreTUKU. DKOJIOTHUECKUE ACTIEKThI AEPHON SHEPTEeTUKHU.
DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.
Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.
dyHnaMeHTaabHbIe B3auMoeicTBUSA. EAMHCTBO (hu3nyecKkoi KapTUHBI MUpa.
TexHuueckne ycTpoMCcTBa M MPAKTUYECKOE MPUMEHEHUE: JO3UMETP, KaMmepa
Buiibcona, siaepHbIil peakTop, aToMHas 6oMoa.
Jlemoncmpayuu
CuY€TunK HOHU3UPYIOIIHUX YACTHL.
Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi
HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3znen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTUSA acTpoHOMUHM. [IpuKiIagHOE M MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3Bé3mHoro Heba. Co3Be3nusi, sipkue 3BE3JBI, IJIAHETHI, UX BUIUMOE
JIBUKCHUE.

ConHeynas cucreMa.

Connue. ConHewyHass akTUBHOCTh. HMcTounuk sHeprun CojiHIIA U 3BE3.
3BE31bI, X OCHOBHBIE XAPAKTEPUCTUKHU. JMarpamma «CHEKTpalbHBIA KJacc -
CBETHUMOCTB». 3BE3/Ibl TJAaBHOM IIOCJICIOBATCILHOCTH. 3aBHCHUMOCTH «Macca -
CBETUMOCTbY JIUIS 3BE3]] IJIaBHOM MOCJIE0BATEIbHOCTH. BHYTpEHHEE CTpOCHHUE



3BE31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOXKAECHUN U 3Botonnd CoJHIA U
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte - nHama ['anmaktuka. Ilonoxxenne m nBwxkenue CoyiHIA B
IN'anaktuke. Tunsl ranaktuk. Paguoramaktuky u xBazapsl. YEpHbBIE OBIPHI B sapax
rajakTHK.

Bcenennas. Pacimpenne Bceenennoii. 3akon Xa06ma. Paz0eranue rajgakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe n3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmronenust HEBOOPYXKEHHBIM TJIa30M C HCIMOJIb30BAHUEM KOMIIBIOTEPHBIX
OPWIOXKEHUM JJI ONpeesieHHs TOJI0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MONMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, miianet, Miieunoro IlyTu.

O6o0maromniee NOBTOPEHNE

Pons Qusuku u acTpoHOMHM B IKOHOMUYECKOW, TEXHOJOTHYECKOMH,
COLIMAJILHOM M 3TUUYECKOM chepax IesaTebHOCTH YeJIOBeKa, POjb U MECTO (PU3UKU U
aACTPOHOMHH B COBPEMEHHOIN HAYYHOU KapTHHE MUPA, POJb GU3MUECKONH TEOPUHU B
dbopMuUpoOBaHUU MpeCTaBICHUN O GU3HUUECKON KapTUHE MUPA, MECTO (PU3UYECKOMN
KapTUHBI MHUpa B O0OIIEM pSIAy COBPEMEHHBIX €CTECTBEHHO -HAy4YHBIX
IIPEACTABIIEHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

Nzyuyenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kimacce ocyiiecTBisieTcs ¢
y4ETOM COAEPKATEIBbHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMHd MaTEMATHKH,
OMOJIOTMH, XUMHH, Teorpaduu ¥ TEXHOJIOTHUH.

Meosicnpeomemnvle nowsamus, CBS3aHHBIE C M3YYEHHUEM METOJIOB HAYYHOTO
MO3HAHUS: SIBJIEHWE, HAy4yHBIM (pakT, rumore3a, (u3MyUecKas BEIUYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka:  pelleHUE CUCTEMBI YPAaBHEHUW, TPUTOHOMETPUYECKHUE
(YHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPHI M UX IPOEKIMU HAa OCH KOOPJHMHAT, CJIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIMA, NPU3HAKK TIOOOHS TPEyrOJTHHUKOB,
OTIpeJICIICHHE TUTOMIA N TIOCKUX (puryp u 00bEéMa Ted.

buonoeus: »nextpuyeckue SBICHHS B JKUBOM TMpuUpOJE, KojieOaTelbHbIC
JNBH)KEHUS B KUBOM MPUPOJE, ONTUYECKUE SIBIICHUS B )KMBOW NPUPOJE, NCUCTBUE
paanauy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAJNINYECKAs CTPYKTypa TBEPIABIX
TEJ, MEXaHU3Mbl 00pa30BaHUS KPUCTAIIINYECKON PEIIETKHU, CIEKTPAIbHBIA aHAIIN3.



l'eoepaghus:  MarHuTHBIE MONIOCA 3EMIIH, 3aJI€KU MArHUTHBIX Py,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocusa: NVHUM DIEKTPOIEpPENay, TEHEPATOP IEPEMEHHOTO TOKA,
ANEKTPOJIBUTATENb, WHAYKUHWOHHAS II€4Yb, pajaap, paauoNpUEMHUK, TEJIEBU30D,
anteHHa, tenedoH, CBY-neub, NMpOEKUMOHHBIN anmapar, BOJOKOHHAs OMNTHKA,
coJiHEeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mpeamera «Du3mka» Ha YpPOBHE CpEIHEro OOIIEro
oOpazoBanus (0a30BBIM YpPOBEHB) JOJKHO OOECHEUYUTH JOCTHKEHHUE CIETYIOUTUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIC PE3yJbTAaThl OCBOEHHUS YyueOHOro mpenmeTa «Du3ukay JOJKHBI
OTpa)kaTb TOTOBHOCTb U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJACTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JMYHOCTH, CUCTEMOW II€HHOCTHBIX
OpUCHTAIIMH, TO3UTUBHBIX  BHYTPEHHUX  YOEXKIEHUM, COOTBETCTBYIOIIHNX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUUCKOr0 OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OTBITa U ONbITA JACATEILHOCTH B IMPOIECCE peaau3alii OCHOBHBIX HAINpPaBIICHUIN
BOCITUTATEIILHOU JICATEIIbBHOCTH, B TOM YHCJIC B YACTH:

1) rpaxkaaHCcKOro BOCTIMTAHUS:

c(hOpMUPOBAHHOCTh T'PAKIAHCKON MTOZUIIMN 00YYArOIIETOCs KaK aKTUBHOTO M
OTBETCTBEHHOT'O YJIEHA POCCUMCKOTO OOIIECTRA;

OPUHITHE  TPAJUIMOHHBIX  OOLICYEIOBEYECKUX T'YMAHHUCTUYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO NIESTEIBHOCTh B MHTEPECAX TIPa)KJaHCKOTO
o0I1ecTBa, y4aCTBOBATh B CAaMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHUE B3aUMOJIEICTBOBATh C COL[MATbHBIMUA HHCTUTYTAMHU B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOUN U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) MATPHOTHYECKOr0 BOCIIUTAHMS:

c(hopMUPOBAaHHOCTH POCCUHCKOU TpakIaHCKOMU WUJICHTUYHOCTH,
MaTpUOTU3MA;

LHEHHOCTHOE OTHOUIEHHE K TOCYIapCTBEHHBIM CHUMBOJAaM, JAOCTHKEHHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) MyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO IMTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCIIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOWUMUBOTO OYIYIIIETO;

4) 3CTeTH4eCKOr0 BOCIIUTAHUSI:

ACTETUYECKOE OTHOILICHHE K MHUPY, BKIIOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIETo (PU3NYECcKoi HayKe;



5) TpyaoBOro BOCIUTAHMS:

MHTEPEC K PA3IMYHBIM cepaM MNpOoPECCHOHANBLHON AESTENIbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (DU3UKOW U TEXHUKOW, YMEHUE COBEPILIATh OCO3HAHHBIN BHIOOP
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTHh K O0Opa30BaHUIO M CaMOOOpa30BaHUIO B 001acCTH
(bY3UKHM HA TPOTSHKEHUU BCEU KU3HU;

6) 3KO0JIOrHYecKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh DKOJIOTMYECKOW KYJIbTYpbl, OCO3HAHHE TJI00aIbHOrO
XapakTepa SKOJIOTHYECKUX MpobiieM;

IJIAHUPOBAHUE U OCYIIECTBJICHUE AECUCTBUM B OKPYKAKOLIEH Cpeie HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

paclIMpeHre OMbITa JAESITeNIbHOCTH 3KOJOTMYECKOW HANpaBJIE€HHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH M0 (QU3UKE;

7) TEHHOCTH HAYYHOT0 MO3HAHUSI:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IIEHHOCTH HAayYHOW JeATeIbHOCTH, TOTOBHOCTH B MpOIECCE
U3y4eHHs (PU3UKU OCYIIECTBISTH MPOCKTHYIO U UCCIEA0BATENBCKYIO IESITEIbHOCTh
WHIVBU1YaJbHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHBIE YUeOHbIE AeilicTBHS
ba3oBble 1ornueckue AecTBUA:
CaMOCTOSITETFHO  (OpPMYITMpOBaTH ¥ aKTyaJIM3UpOBaTh  MpoOIiieMy,
paccMmarpuBaTh €€ BCECTOPOHHE,
ONpENENATh IENU JCATCIBHOCTH, 3a7aBaTh IapaMeTpbl W KPUTCPUU HX
TOCTHKEHUS;
BBISIBJISITh  3aKOHOMEPHOCTH M MPOTHBOPEUYUST B  PacCMaTPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTbiBaTh TUIAH PEIICHHS MPOOJIEeMbl ¢ y4€TOM aHajanu3a UMEIOIUXCS
MaTepHAIbHBIX U HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JEATEIHHOCTD, OIIEHUBATH COOTBETCTBHE PE3yJIbTATOB
IIEJISIM, OIICHUBATh PUCKH MOCIIEACTBUMN JAESTEIBHOCTH;
KOOPJIMHUPOBATH M BBITIOITHATH PAOOTy B YCIOBUSX PEaTbHOTO, BUPTYaTbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TPOOIIEM.
Ba3oBble ucciienoBaTeibCKHe TeCTBUSA:
BJIQ/ICTh HAYYHOW TEPMHUHOJOTHUEH, KIFOUEBBIMH MOHATHUSMH W METOJIaMH
bu3nUecKol HAyKH;



BJIaJIETh HaBBIKaMU y4eOHO-HCCIEA0BATEIHCKON U MPOCKTHOM EATEIHHOCTH B
o0nacT (PU3MKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY MOUCKY
METOJIOB pEeUICHUs 3a1ad (U3UYECKOTO CONCP)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJIAMU JACSITEIBHOCTH TIO TIOJYYEHHIO HOBOTO 3HAHHS, €ro
WHTEpIpeTaly, NpeoOpa3oBaHUI0 M MPHUMEHECHUI0O B PA3IWYHBIX YYEOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[JaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH TNPUYMHHO-CICACTBEHHBIE CBS3M UM aKTyalU3WpOBaTh 3ajaauy,
BBIJIBUTATh THIIOTE3Y €€ peIeHNs, HAaXOAUTh apTyMEHTHI /IS JOKa3aTeIbCTBA CBOUX
YTBEPKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEUICHHs 3aJa4yd  pe3yJbTaThl,
KPUTHYECKU OIICHWBATHh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (OpMyIHpOBaTH COOCTBEHHBIC 3aJayd B 00pa30BaTEIbHOMN
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATH MPHUOOPETEHHBIN OTIBIT;

yMETh TICPEHOCHTHh 3HaHWA 1O (U3HKE B MPAKTHYECKY0 00JacTh
KU3ZHEEATETHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH POOJIEMBI U 33/1a4H, JIOMYCKAIOUME aTbTePHATUBHBIC PEIICHHUS.

Pab6ora ¢ undgopmanmeii:

BJIQ/ICTh HABBIKAMU TMOJNY4YeHHS WHGOpMAIMK (HU3HUECKOTO COJACPKAHUS W3
MUCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSITEILHO OCYIIECTBIATh IOUCK, AaHaJu3,
CUCTEMATH3allMI0 M HHTEpHpeTanuio MHGOPMAIMK Pa3IUYHBIX BUIAOB U (opm
IPE/ICTABIICHUS;

OILICHUBATh JIOCTOBEPHOCTh UH(OPMAINH;

UCMOJb30BaTh  CpeACTBA  HMHOOPMALMOHHBIX M  KOMMYHHKAI[MOHHBIX
TEXHOJIOTUN B PEIICHWU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3aIlMOHHBIX
3a/1a4 ¢ coOJII0IeHNEM TPeOOBaHUI S3PrOHOMUKH, TEXHUKH 0€30TIaCHOCTH, TUTHCHBI,
pecypcocOepexeHrs, MPaBOBBIX M 3THYECKUX HOPM, HOPM HHGOPMAIMOHHON
0e3011acHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOrO COJEp)KaHUA B Pa3IMYHBIX (opMaTax ¢
yu€TOM HazHa4YeHHsI MH(OPMALUK U LEJICBOW ayUTOPHH, BEIOUpasi ONTUMAJIbHYIO
Gopmy mpencTaBiIeHUS U BU3YyaTU3aIUH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHUA:
OCYIIECTBIISITH OOLIIEHUE HA YPOKax (PU3UKHU U BO BHE-YPOUHOU JIESITEIIbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOH(JIMKTHBIX CHUTyaldd M CMsI4aTh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3J1araTb CBOIO TOYKY 3PEHHUS C HMCIOJIL30BAHUEM
SI3BIKOBBIX CPEJICTB;

IIOHMMAaTh U HUCIIOJb30BaTh IIPEUMYIIECTBA KOMAaHIHOW Y HMHAUBUAYAIBHOU
paboThI;

BbIOMpATh TEMATUKYy M METOJbl COBMECTHBIX ACHCTBUH € Y4ETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXKOT'0 YJCHA KOJUICKTUBA,

IIPUHUMATHh  LEJIM  COBMECTHOM  JIEATEIBHOCTH, OpraHU30BbIBATH WU
KOOPAWHUPOBATh JACHUCTBUS II0 €€ JIOCTHKCHHUIO: COCTAaBJIATH ILUIAH JEUCTBUM,
pacnpenensiTh pojaud C Y4ETOM MHEHHMHA YYAaCTHHKOB, OOCYXJATh pPE3YJIbTaThbl
COBMECTHOM paboThI;

OILICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXKJIOTO YYaCTHUKA KOMaH/ bl B OOIIHIA
pE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKTHI, OLIEHUBATh WJAECU C NO3ULWHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYIIECTBIIATh ITO3UTUBHOE CTPATErMUECKOE IIOBEACHHUE B PaA3JIMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcajibHbIe YUueOHbIe AelicTBUS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBISATh MO3HABATEIbHYIO NEATEILHOCTh B OOJACTH
GU3UKM W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBI, CTaBUTh W (HOPMYJIHUPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSATEJILHO COCTABJIATh IUIAH PEHICHUS PACUETHBIX M KaueCTBEHHBIX
3a/iay, MJIaH BHITIOJHEHUS MPAKTUYECKON paboThl ¢ YIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENTOYTCHUM;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacHIMPATH paMKH Y4€OHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JienaTh OCO3HAHHBIM BHIOOp, AapryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBAThH MPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO DPYIUIMA B 00JACTH
($U3HUKHU, TOCTOSTHHO TOBBITIATH CBOW 00Pa30BATEIHHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOLIMOHAJILHBII UHTEJJIEKT:

JlaBaTh OIEHKY HOBBIM CHUTYallUsM, BHOCUTh KOPPEKTUBHI B JCSATEIBHOCTD,
OIICHWBATh COOTBETCTBHE PE3YIHTATOB IEIISIM;

BJIQJICTh  HAaBBIKAMHM  IIO3HABATENIBHONW  pEIIEKCMU  KaK  OCO3HAHUS
COBEpIIAEMbIX JICUCTBHA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3YJIbTaTOB W
OCHOBaAHUI;



UCITOJIB30BaTh MPUEMBI PedIICKCUU NJIs OIEHKH CUTYaIllMH, BHIOOpA BEPHOTO
pEIICHHSI;

YMETh OIICHUBATh PHUCKH W CBOCBPEMEHHO MPUHUMATh PEIICHHUS 10 WX
CHI)KCHHIO;

NPUHAMATh MOTHBBI W apPTyMEHTHI JPYTrUX TIPH aHaJu3e pe3yIbTaToOB
NESATEITHHOCTH;

NPUHUMATH ceOsl, TOHUMAasl CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHAMATh MOTHBBI W apPryMEHThl JPYrUX TPH aHAIW3Ee pPe3yJbTaToOB
NESATEITBHOCTH;

NPHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIMOKH.

B mporiecce 1OCTHKEHUS JIMUHOCTHBIX PE3YJIBTATOB OCBOCHUS ITPOTPAMMBI 110
buzuke s ypoBHS  cpeaHero oOmiero  0o0pa3oBaHUs Y 0OyYaromMXCS
COBEPIICHCTBYETCS AMOIMOHATbHBIH WUHTEIIEKT, MIPEIIOIararoIui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIFOYAIOIIETO CITOCOOHOCTh MMOHUMATh CBOE SMOIIMOHATBLHOEC
COCTOSIHWE, BHJICTh HAIlPaBJICHHUS Pa3BUTHUSI COOCTBEHHON AMOIMOHAIBLHOW CQEpHl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIUPOBAaHMs, BKIIOYAIOIIETO CaMOKOHTPOJIb, yYMEHHE NPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCTh aJalTHPOBATHCA K
AMOIMOHAILHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIECH CTpEeMJIEHHE K JOCTHKEHUIO 1IeJIU U
ycliexy, ONTUMHU3M, HHHUIIMATUBHOCTh, YMEHHE JEHCTBOBaTh HUCXOS U3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh YMOIIMOHATBFHOE COCTOSTHUE
IPYTHUX, YYUTBHIBATH €r0 MPHU OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTH K COUYBCTBHIO
U COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHHUS
C IPYTUMH JFOJIbMU, 3a00TUTHCS, IPOSBIATh UHTEPEC U pa3pemiaTh KOHOIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy o0ydenus B 10 kij1acce mpeMeTHbIC Pe3yJIbTaThl HA 0230BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TMPUMEpax poiib U MecTo (Gu3uku B (HOPMHPOBAHUU
COBPEMEHHOM HAay4dyHOW KapTUHBI MHpPA, B Pa3BUTUH COBPEMEHHOM TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIIBI TPUMEHEHHUS U3YUYEHHBIX (PU3HUYECKUX MOJEIIeH:
MartepualbHas TOYKa, HHEpIHalIbHAsA CUCTeMa OTcuéTa, abCOIIOTHO TBEPAOE TEJNO,
WJICAIBHBIN Ta3, MOJEIN CTPOEHHUS T'a30B, KUJIKOCTEW WM TBEPIBIX TEJN, TOUYCUHBIN
AIEKTPUUYECKUI 3apsi]l IPU pelieHuu (U3NYECKuX 3a1ay;



pacrio3HaBaTh (U3MYECKUE SIBICHUS (IIPOLIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJEKYJISPHO-KUHETUUYECKOM TEOPUH CTPOEHHUS BEIECTBA U
ANEKTPOJMHAMUKHU:  PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
JBIDKEHHE, CBOOOJHOE TajJeHUE TeJ, JBM)KEHHE IO OKPYXXHOCTH, HWHEPIUs,
B3auMojiericTBUE Tel, Tuddy3us, OpOyHOBCKOE ABUKEHUE, CTPOCHUE KUIKOCTEN U
TBEPABIX TE€J, U3MEHEHUE 00bEMa Ted MPU HAarpeBaHUU (OXJIAXKICHUH), TEIIOBOE
paBHOBecHE, HCHapeHue, KOHJACHCAIlWs, IUIaBJICHUE, KPUCTAJUIM3alMs, KUIICHHE,
BJI&YKHOCTh BO3]1yXa, IMOBBIIIIEHHE AaBJICHUS ra3a Mpy €ro HarpeBaHUU B 3aKPHITOM
cocyie, CBsSI3b MEX/1y lTapaMeTpaMu COCTOSIHUS T'a3a B U30Ipolieccax, AMEeKTpU3alus
TeJ, B3aMMO/ICHCTBUE 3aps0B,;

OTHUCHIBATh MEXAaHUYECKOE JBWIKEHHE, WCIOJIb3ysd (HU3NUYECKUE BEIMYHHBI:
KOOpJIMHAaTa, NyTh, IEpPEMEIIEHUE, CKOPOCTb, YCKOpPEHHE, Macca Tejla, CHIIa,
UMITYJIbC TeJla, KUHETHYECKas JHEPrus, MOTCHIMAIbHAs YHEPrus, MeXaHW4yecKas
paboTa, MexaHWYeCKass MOIIHOCTb, TP OIKCAHWM TPABWIBHO TPAKTOBATH
(GU3UYECKU CMBICT UCIOJIb3YEeMbIX BEJIMYMH, WX OOO3HA4YCHUS U E€IUHUIIBI,
HaXOJUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO0 BEIMYHUHY C JIPYTUMHU
BEJTMYMHAMH;

ONMUCHIBATh HM3YUYEHHBIE TEIJIOBBIE CBOWCTBA TEJI U TEIUIOBBIE SIBJICHUS,
UCTIONB3Yys (U3MYEeCKHWe BEJIMYMHBI: JaBICHHE Tra3a, TeMIeparypa, CpemaHss
KMHETUYECKasi YHEPTUsl XaOTUUECKOTO JBMXKEHHUS MOJEKYJ, CpeAHEKBaApaTHUHAas
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, paboTa rasa,
KO3(p(UIIMEHT TMOJIe3HOTO JEHCTBUS TEIJIOBOTO JBUTATENs; IMpPU ONUCAHUU
NPaBWIBHO TPAKTOBAaTh (DU3WYECKUN CMBICT UCIHOJIb3YyEMbIX BEIMYMH, HX
00O3HAaYeHUsI U EIUHUIIBI, HAXOAUTh (OPMYIIbI, CBS3BIBAIONINE JaHHYIO
(Gu3MUECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUYEHHBIE 3JIEKTPUUECKUE CBOMCTBA BEILIECTBA U AIEKTPUUYECKHE
ABJICHUS (IIPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BEIUYUHBI: DJIEKTPUUYECKUN 3apsi,
ANEKTPUUYECKOE TO0JI€, HANPSKEHHOCTh MMOJS, MOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB;
Py  OMHCAaHWUW TPABUIBHO TPAKTOBAaTh (U3UYECKUN CMBICT HCIIOIB3YEMBIX
BEITMYMH, WX OOO3HAYEHUS W CJWHHMIIBI; YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE
TaHHYI0 (U3UYECKYIO BEJIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHAM3UPOBATHh (PU3MUECKHE TPOIECCHl M SBICHUS, WUCIONB3YS (HU3UUECKUE
3aKOHBI U MPUHIMIIBL: 3aKOH BcemupHoro tsarotenus, I, II u III 3akonsr HeroToHa,
3aKOH COXPaHEHUS MEXaHUYECKOUM SHEPruH, 3aKOH COXPAHEHUS UMITYJIbCA, PUHIINI
CyNepHo3ulMA CHJI, TMPUHIUI PABHOIPABHUS HWHEPUHUAIBHBIX CUCTEM OTCUETA,
MOJIEKYISIPHO-KUHETHUECKYIO TEOPUIO CTPOCHHUS BEILIECTBA, Fa30BbIE 3aKOHBI, CBSI3b
CpeHEeN KMHETUYECKOW SHEPruM TEIUIOBOTO JBHXKEHHSI MOJIEKYN C aOCOIIOTHOM
TEMIEpaTypoil, MepBbIM  3aKOH  TEPMOJAMHAMHMKH, 3aKOH  COXPaHEHHUS
AIEKTPUYECKOrO 3apsjia, 3akoH KynoHa, mpu 3TOM pasjinyarh CIIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE W YCIOBHS (TPaHUILHI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHITUIIBI IEHCTBUS MAIIWH, TIPUOOPOB U TEXHUICCKUX
YCTPOMCTB; pa3audaTh YCIOBHUS WX O€30MaCHOTO MCIOJIb30BaHMS B MOBCEIHEBHOMN
KU3HU;

BBITIOJHATE OKCIIEPUMEHTHI IO HCCICIOBAHUIO (U3MYECKHX SBICHUNA U
MPOIIECCOB C HKCIOJIB30BAHMEM TPSIMBIX W KOCBCHHBIX H3MEPCHHM, MPU STOM
dbopmynupoBaTh NIpodIeMy/3a1ady U TUIMOTE3y yueOHOIro SKCIepUMEHTa, COOUPATh
YCTaHOBKY M3 TIPEIJIOKCHHOT'O 000PYI0BaHHUS, POBOIUTH OMBIT U (DOPMYIUPOBATH
BBIBO/IBI;

OCYIICCTBIISITh TIPSIMBbIC U KOCBEHHBIE U3MEpPEHUsT (DU3UUCCKUX BEIIMUWH, TIPH
3TOM BBIOMpaATh ONTHUMAJBHBIA CIIOCOO M3MEPEHUS W HCIIOJb30BaTh HM3BECTHHIC
METOJIbI OIICHKH TMOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCHUMOCTH  MEXIYy  (DH3UYCCKUMU  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCHpPOBATH PE3YNIHTATHI MOJTYYCHHOW 3aBUCHMOCTH (DH3NYCCKUX BEJIMYMH B BHUJIC
TaOJINII ¥ TPaUKOB, JCJIaTh BEIBOIBI IO pe3yIbTaTaM UCCIICIOBAHUS;

coOmroaTh MpaBuiia 0€30MacHOro TpyJa MpH MPOBEICHUH HCCICAOBAHHUMA B
pamMKax y4eOHOro OSKCIEepUMEHTa, Y4eOHO-UCCIIEeNOBATEICKOW M MPOEKTHOU
JESTEIBbHOCTH C UCIOJIb30BAaHUEM HM3MEPHUTENIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMS;

pemiatb pacu€THhIE 3aJayd C SBHO 3aJaHHOW (U3HUECKOW MOIEIbIO,
UCTIONB3YA (M3UUECKUE 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3aa4H
BBIOMpPATh (PU3NUECKYI0 MOJICIb, BBIICIATh (DU3NUYECKUE BEIUYUHBI B (HOPMYIIHI,
HEOOXOUMBIE NJisi €€ pEeIICHUs, MPOBOJAUTH PACUETHI U OIEHUBATH PEATbHOCTH
MOJIYYEHHOT'O 3HAYCHUS (PU3NYECKON BETUUNHBL;

peniaTh Ka4eCTBEHHbIE 3a7]a4l: BHICTPAUBATh JTOTUYECKU HEMPOTUBOPEUHBYIO
IIEMIOYKY PACCYXKJIEHUN C OMOpOod Ha HM3yYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCIIOJIb30BaTh MPH PEIICHUH YI€OHBIX 3a/1a4 COBpEMEHHBIE HH()OPMAITMOHHBIE
TEXHOJIOTUU NJIsl TIOUCKA, CTPYKTYPUPOBAHUSA, MHTEPIIPETAIIMN W TPEICTaBICHUS
y4eOHOW W HAy4YHO -MOMYyJSApHON WHGPOPMAIMH, TONYYCHHOW W3 Pa3IAYHBIX
MCTOYHHUKOB, KPUTHUECKHN aHATU3UPOBATH MOTy4aeMyI0 HH(POPMAITHIO;

NIPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BHUTHE HAYKH, O0BSICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU
U TEXHOJIOTHH;

MCITOJIB30BaTh TEOPETUUCCKHE 3HAHMS TI0 (DH3UKE B IIOBCETHEBHON KU3HH JIJIS
obOecrnieueHus1 6€30MACHOCTH MPU OOPAIICHUU C TPUOOPAMH U TEXHUYECKUMU



YCTPOMCTBAMHU, JIJIsi COXpPAHEHUS 30POBbsI U COOIIOJICHUS] HOPM IKOJIOTUYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpyNIE€ C BBINOJHEHUEM pA3IMYHBIX COIUAIBHBIX POJICH,
IJIAaHUPOBaTh pPabOTy TPYyNIbl, palMOHAIBLHO paclpenesiTh OOsI3aHHOCTH U
IJIAHUPOBATh JEATEIbHOCTh B HECTAaHJAAPTHBIX CUTYallUsX, aJleKBATHO OIICHUBATH
BKJIQJI KQXJI0TO U3 YYaCTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOi MpoOIIeMBbl.

K xon1ty o6yuenus B 11 kiiacce nmpeMeTHBIE pe3yJbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh COPMUPOBAHHOCTD Y OO YUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpPaxX POJib U MECTO (PU3NKUA B (POPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPa, B PA3BUTHU COBPEMEHHOW TEXHUKH H
TEXHOJIOTUH, B TPAKTHUUYECKON IEATeIIbHOCTH JIOJEH, I1IEJIOCTHOCTh M €JUHCTBO
bu3nYecKor KapTUHBI MUPA;

YUUTHIBATh TPAHMIBI TPUMEHEHUS W3YUYCHHBIX (U3UYECKUX MOJIEICH:
TOYCUHBIN AJIEKTPUUECKUHN 3apsiji, JIyd CBETA, TOUCUHBI UCTOYHUK CBETA, sJICpHAsI
MOJICJIb aTOMa, HYKJIOHHAas MOJEIbh aTOMHOTO siapa NpPH PEIIeHUH (PU3UIECKUX
3a1ay;

pacrio3HaBaTh (U3HYECKUE SBJICHUS (TIPOIIECCHI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB 3JIEKTPOJMHAMHUKN U KBAaHTOBOM (PU3UKH: AJIEKTPUUYECKAs] TIPOBOJAUMOCTbD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE JEUCTBUS TOKA, B3aHMMOJIEHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHasi WHIAYKLMS, JEHCTBHUE MAarHUTHOTO TMOJsA Ha
IPOBOJAHUK C TOKOM M IBHIKYLTUICS 3apsii, DJIEKTPOMArHUTHBIE KOJIEOaHUS U BOJTHBI,
OpPSMOJIMHENHOE  PacHpoOCTpPAaHEHUE  CBETa,  OTPAXKEHHE,  MPEJIOMIICHHUE,
uHTepdepennus, audpakmus W TONApPU3ALMS  CBETa, JUCIEPCUS  CBETa,
doToanekTpuueckuii 3¢pdext (pororddekrt), cBeTOBOEC NaBlICHHE, BOSHUKHOBEHHUE
JUHEWYaTOro CIEKTpa aroMa BOJOPOJAA, €CTECTBEHHAas U HCKYCCTBEHHas
Paauo0aKTUBHOCTH;

ONUCHIBATh W3YyYECHHBIE CBOICTBA BEIIECTBA (IIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE, ANEKTPUYECKYI0  NPOBOAMMOCTb  pPA3JIUMYHBIX  Cpel) |
AIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), HCMOIB3YS (U3UYECKUE BEITUIMHBI:
ANEKTPUUYECKUI 3aps]l, CUJla TOKA, AJIEKTPUUECKOE HAMNPSHKEHUE, AIEKTPUUYECKOE
COTIPOTHBIICHHE, PA3HOCTh MOTECHIIMAJIOB, SJEKTPOJBIDKYIIAs cujia, paboTa TOKa,
WHIYKIMST MarHuTHOTO Tmoisi, cwia Awmmnepa, cuwia JlopeHia, MHAYKTUBHOCTD
KAaTYIIKW, HEPrus SJEKTPUYECKOTO M MATrHUTHOTO TMOJIeH, MEepPHOJ M YacToTa
KojeOaHnii B KOJeOATeNIbHOM KOHType, 3aps] W CHja TOKa B IpoIecce
TapMOHUYECKUX DJEKTPOMATHUTHBIX KoJeOaHWil, (OKycHOEe pacCTOsSHHE U
ONTUYECKAs CUJIa JTMH3bI, TPH OMIMCAHUH TPABMIIBHO TPAKTOBATH (PU3HMUECKHUI CMBICIT
WCIIOIb3YEMbIX BEJIMYMH, MX O0O3HAYEHUsS] W EIHUHMIIBI, YKa3bIlBaThb (hOPMYIIbI,
CBSI3bIBAIOIINE JAHHYIO (PU3UUYECKYIO BEJIMUMHY C JPYTUMU BEJIMUUHAMU;



ONUCHIBATh HM3YYCHHBIE KBAHTOBBIE SBJICHUS © MPOLECCHI, HCIOIb3YS
dbu3nMYecKue BEIUYUHBI: CKOPOCTHb JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, PHEPTUsl U UMNYJIbC (POTOHA, MEepuo MoJypacmaaa, SHEPrusl CBSI3U
QTOMHBIX SIJIep, MNPU OMUCAHUM TMPABWIBHO TPAKTOBATh (PU3UUYECKUM CMBICT
HCIIOIB3YEMbIX BEJIWYMH, MX OOO3HAUEHUs] W EJUHUIIBI, YKa3bIBaTh (POPMYIIbI,
CBS3BIBAIOIINE JAHHYIO (PU3MUECKYI0 BEIMYMHY C JPYTUMU BEJIMYMHAMH,
BBIYUCIIATH 3HAaUCHUE (DU3NUYECKOU BEJIMUHNHBI,

aHAJTU3UPOBaTh (PU3UUYECKHUE TPOIIECCHl M SBJICHUS, UCIOIL3YySd (U3UUYECKUE
3aKOHbl M MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEI0BATEILHOIO U NApaJIEIbLHOrO
COCIMHEHUSI TPOBOJHUKOB, 3aKoH Jkoyns-JIeHIa, 3aKOH 3JIEKTPOMAarHUTHOU
WHJIYKI[MW, 3aKOH MPSIMOJMHEUHOrO PaclpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPETOMJICHUSI CBETa, ypaBHeHUEe JWHIITeWHa s (ororddekra,
3aKOH COXPaHEHMSI PHEPIUH, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXPAHEHUS
AJIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHsS MaCcCOBOT0O 4HUCIa, MOCTYyJaThl bopa,
3aKOH PaJIMOAKTUBHOIO pacliajia, Py 3TOM pa3jindaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTEeMaTUYeCKO€ BBIpAXKEHUE W YCIOBUsA (TpaHMIlbl, 00J1aCcTH)
IPUMEHUMOCTH;

ONpENEIATh HAMPABICHUE BEKTOPA MHAYKIUHA MAarHUTHOTO MOJISI IPOBOAHUKA
C TOKOM, cuiibl AMnepa u cuibl JIopeHna;

CTPOUTh W ONHUCHIBaTh H300pa)KEHUE, CO3[1aBAEMOE IIJIOCKUM 3epKalioM,
TOHKOM JIUH30M;

BBIMIOJHATH JKCIEPUMEHTHI [0 MCCIEIOBAaHUIO (U3UYECKUX SBJICHUNA U
IPOLIECCOB C HCHOJBb30BAHUEM IMPSAMBIX U KOCBEHHBIX HW3MEPEHUW: HPU HTOM
dbopmynupoBaTh MpodIeMy/3a1ady U TUIIOTE3Y YIeOHOT0 IKCIIEpUMEHTA, COOUPaTh
YCTaHOBKY M3 TIPEIJIOKEHHOTO 000pYyI0BaHUS, IPOBOJIUTH OMBIT U (POPMYIHUPOBATH
BBIBOJIbBI,

OCYIIECTBIISITh MPSAMbIC U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIUYMH, MPU
ATOM BBIOMpATh ONTHUMAIBHBIA CIIOCOO M3MEpPEHUs M HCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

MCCJIEIOBATh 3aBUCUMOCTH (PU3MYECKUX BEJIMYHMH C UCTIOJIB30BAHUEM TPSIMBIX
W3MEpPEHUl: TMPU ITOM KOHCTPYHPOBATH YCTAaHOBKY, (PUKCHPOBATH PE3YJIbTATHI
MOJIYYCHHONW 3aBHCHUMOCTH (PU3WYECKUX BEIMYWH B BHUJE TAaOIUI] U TpaduKOB,
JenaTh BBIBOJBI MO pe3yJbTaTaM UCCIEA0BaHNUS;

coOmoaTh MpaBwiia 0E30MacHOTO TPy/a MPHU MPOBEJACHUU HCCICTOBAaHUN B
pamMKax y4eOHOro OJKCIIEPUMEHTa, Y4YeOHO-MCCIENOBATENLCKOW M TMPOCKTHOU
NEATENIbHOCTU C MCMHOJb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB M JaOOPaTOPHOTO
000pyI0BaHMS;

pemath pacu€THbIe 3aJlayd C SBHO 3aJlaHHOM (U3WYECKOM MOAEINbIO,
UCIONb3Ys PU3NUECKHE 3aKOHBI U IPUHIUIIBI, HA OCHOBE aHAJIN3a YCIIOBUS 33/1auu



BbIOMpATh (PU3UYECKYIO MOJIEb, BBLACIATh (PU3NYECKHE BEIMYHUHBI U (POPMYIIBI,
HEOoOXonuMble M1 €€ pEelICHUs, TPOBOAUTH PACUYEThl U OLIEHUBATh PEATBbHOCTH
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BETUYMHBI,

pemaTh KaueCTBEHHbIE 3a7a4M: BBICTPAUBAaTh JOTMYECKU HEMPOTUBOPEUUBYIO
LEMOYKY pacCyKIEHUN C OMOpON Ha M3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH H
buzndecKue sIBICHUS;

UCII0JIb30BaTh IPU PEIICHUH Y4EOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJOTUHU JIJIsl MOUCKA, CTPYKTYpUPOBAHUS, UHTEPHPETALUU U TPEACTABICHUS
yu4eOHOM M HAay4YHO -TOMYJSipHOW HH(OpMAlMM, MOJYYEHHOW W3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOJIYHaeMYI0 HHPOPMAIIHIO;

OOBSACHATh MNPUHLUIBI JEUCTBUA MAIlMH, MPUOOPOB M TEXHUYECKUX
YCTPOICTB, pa3ianyarh YCIOBHS UX 0€30MAaCHOIO HUCIONb30BaHUS B MOBCEIHEBHOM
KHU3HU;

PUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOSKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKHd, B OOBSICHEHHME IIPOILIECCOB OKPYXKAIOIIET0 MHpA, B PpPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCEIHEBHOM KU3HU IS
obOecnieyeHus: 0€30IaCHOCTU MpHU OOpallleHMH C NpudopaMu U TEXHUUYECKHUMHU
yCTPOWCTBAaMH, JUIsl COXPAHEHUS 37J0POBbSI U COOJIIOEHUS HOPM 3IKOJIOTHUYECKOTO
IIOBEJICHUS B OKPY’KaIoIlEel Cpene;

paboTaTh B TpyNIEe C BBIIOJHEHUEM PpA3JIMYHBIX COLMAIBHBIX pOJIEH,
IUIaHUPOBaTh pabOTy TPYIIbl, PALUOHAIBHO PpaCHpeleIsaTh OOS3aHHOCTH MU
IUITAHUPOBATh JI€ATEIBHOCTh B HECTAHAAPTHBIX CUTYallUsAX, aJJICKBaTHO OLICHUBATH
BKJIa/1 K&KJIOT0 U3 YYaCTHUKOB I'PYIIIbI B PEIIEHUE paccMaTpUBaeMOM MpOOIEMBbI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoauvecTBo yacoB DJIeKTPOHHBbIE
(uu¢pposrIe)
HaumeHoBaHue pa3ie/ioB U TeM 6
Ne n/n Kontpoabnbie | Ilpaktuueckue | 00Pa30BATEILHBIC
NMPOrpaMMblI Bceero
padoTsbI padoThI pecypceel
Pazgen 1. PU3UKA U METOJbI HAYYHOI'O ITO3HAHUS
bu6moreka [IOK
11 ®u3nKa ¥ METO/Ibl HAYYHOTO MTO3HAHUS 2 https: ZZm. edsoo.ru/Tf41bf7
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kusemarnka 5 https:ZZm.edsoo.ru/7f41bf7
bu6mmoreka [IOK
22 Jluamuica ! https:ZZm.edsoo.ru/7f41bf7
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 https:ZZm.eds00.ruZ7f41bf7
Utoro no pazneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETHYECKON bubnuoreka [IOK
31 TEOPUH ) 1 https:ZZm.edsoo.ruZ7f41b"
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOAMHAMUKH 10 1 https:ZZm.edso0.ruZ7f41p"
33 ArperatHble COCTOSIHUSI BEIIECTBA. 5 bubamorexa [IOK

®da3oBbIe Mepexo bl

https:ZZm.edsoo.ru/7f41bf7



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

Hroro no pazneny

24

Paznea 4. JIEKTPOJIMHAMUKA

4.1 DneKTpocTaTHKa 10 BH6HHO?GKa HOK
https.//mi.edsoo.ru/7f41bf72
42 [TocTosiHHBINM 2neKTpudYecKuid TOK. TOkHM B 12 Bu6muorexa IIOK
' Pa3IMYHBIX cpeax https://mi.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KoauvecTBo yacoB JJIeKTPOHHBIE
(uu¢posrIe)
N/ HaumeHoBaHue pa3ie/ioB U TeM oBpazoBaTeIbHEIe
[
e m/n NPOrpaMMBI Beero Konrpoasbubie | IlpakTHyeckue
padoThI padoThI pecypceel
Paznea 1. JIEKTPOJIMHAMUKA
MarunuTtHoe noJie. DIeKTpOMarHuTHas Bbu6mmoreka [TOK
1.1 11 1 3
WHTYKITAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
b1 MexaHu4ecKre 1 AIEKTPOMArHUTHHIC 9 1 bubnuoreka [IOK
' KojeOaHus https://m.edsoo.ru/7f41c97c
2.2 MexaHW4eCcKUe U 3JIEKTPOMArHUTHBIE BOJIHBI 5 1 bubmorexa LIOK
https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 O 10 3
e https://m.edsoo.ru/7f41c97c
Utoro no pazneny 24

Pazgen 3. OCHOBBI CIHEIIMAJIBHOM TEOPUHM OTHOCHUTEJLHOCTH

31 OcHOBBI crieMaNIbHOM Teopun 4 1 Bu6morexa LIOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no paszneny 4
Pazgen 4. KBAHTOBASA ®U3UKA
4.1 DNIeMEeHTbl KBAHTOBOU ONTUKU 6 bubmorera [JOK

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



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

bubmuoreka [JOK
4.2 Crpoenue atoma 4 https:ZZm.edsoo0.ru/7f41c97
bubmmoreka [{OK
4.3 ATOMHOE SApO 5 https:ZZm.edsoo.ru/7f41c97
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKHU

bubmmoreka [{OK
5.1 DneMEeHTBl aCTPOHOMHUHU U aCTPOPU3UKU 7 https:ZZm.eds0o.ru/7f41c97
Hroro no pazneny 7
Paznen 6. OGOBIIAIOIIEE IOBTOPEHUE
bu6mmoreka [IOK
6.1 Obobwarowmee noBTOpeHUE 4 https:ZZm.edsoo.ruZ7f41c9
Hroro mo pazgeny 4
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» dusuka, 10 kinace/ Kacesino B.A., O011ecTBO ¢ orpaHu4eHHOM
0TBeTCTBEHHOCTHIO «/IPODA»; Aknonepnoe o0ectBo «M3narenscTBo
«IIpocBemenue»

» dusuka, 11 kinacc/ Kacesino B.A., O011ecTBO ¢ orpaHu4eHHOM
OTBETCTBEHHOCTHIO «[IPODA»; AkiinonepHoe o01iecTBo «M31aTenbcTBO

«HpOCBGIIIGHI/IG»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA
[Tporpamma kypca duszuku aias 10—11 xknaccos. bazoBeiii ypoBeHs (aBTOp B.

A. KacwsHOB)

YMK «®u3zuka. 10 knacc. ba3oBslil ypoBEHb»

1. ®wusuka. 10 xnacc. ba3oBslil ypoBeHb. YUeOHUK C 3JIEKTPOHHBIM
npuioxxenuem (aBrop B. A. KacesiHOB).

2. ®wusmka. 10 xmacc. ba3obiit ypoBeHb. MeTonuueckoe nocobue (aBtop B.
A. KacbsiHOB).

3. ®wmsuka. 10—11 xnaccel. ba3oBsrii ypoens. Terpaas nist 1abopaTopHBIX
pa6ot (aBTOpHI B. A. Kacesnos, B. A. KopoBun).

4. ®uzuka. 10—11 knaccel. bazobiii ypoBeHb. KommuiekT TeTpaaeit ais



KOHTpPOJBHBIX padoT (aBTop B. A. KachsiHOB)
5. ®usuka. 10 knace. unakTudyeckue kKapTouku-3aaanus (aBTopsl M. A.

VYmakos, K. M. Yiakos).

YMK «®uzuka. 11 knacc. ba3oBblil ypoBEHb»

1. ®wusuka. 11 xknacc. ba3oBblil ypoBeHb. YUEOHUK C 3JIEKTPOHHBIM
npwioxenueM (aBtop B. A. KacesiHOB).

2. ®wusuka. 11 knacc. bazoBslii ypoBeHb. MeToaudeckoe rnocooue (aBrop B.
A. KacwsiHOB).

3. @wusuka. 10—11 xmaccel. bazoBeiii ypoBeHb. TeTpaas aJist 1abopaTOPHBIX
pab6ot (aBTopsl B. A. Kacesanos, B. A. KopoBun).

4., ®usuka. 10—11 xinaccel. ba3zoBbiit ypoBeHb. KoMIIeKT Te€Tpaaei ajs
KOHTPOJIBHBIX padoT (aBTOphl B. A. Kacesanos, U. B. Urpsimos).

5. @®wusuka. 11 knace. Jlupaktuueckue KapTouku-3aganus (aBTopsl M. A.

VYmakos, K. M. Ymakos).

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1 http://nsportal.ru - connansHas ceTb paOOTHHUKOB 0Opa30BaHUS.

2 http://markx.narod.ru/pic/ - pusuka B mkore.

3 http://festival.1september.ru/articles/ - ¢pecTuBanp negarornyeckux uae

«OTKpBITBIA YPOK».


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/

4 http://www.fizika.ru/ - caiit s yuuteneit pU3MKM U UX YUSHUKOB.
5 http://www.physics.ru/ - maTepuansl o ¢pusmke.
6 www . ege .edu.ru - uapopmarmonnusiii moprai EID.

7 http :// school - collection . edu . ru / - egunas xomnekmus LIOPoB


http://www.fizika.ru/
http://www.physics.ru/
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