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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUI U TpeOOBaHUM K pe3yJIbTaTaM
OCBOCHHMSI OCHOBHOU 00pa3zoBaTesibHON MporpaMmsl, npeactaBieHHbIx B GI'OC
COOQO, a Takxe c yd€toM (eaepaibHOil paboyell mporpaMMbl BOCIUTAHUSA U
KOHIIETIIMY TpenoaBanus yueoHoro npeamera «Pusnka» B 00pa3oBaTesIbHBIX
OpraHU3aAUAX Poccuiickoi Odenepannu, peaTU3yIOIMX OCHOBHBIE
oOpa3oBarenbHbIE MPOTPAMMBI.

Conepxanue mporpaMMbl 1o (U3HMKE HampaBieHO Ha (OpMHUpPOBaHUE
€CTEeCTBEHHO-HAYYHOU KapTUHbI Mupa oOyuarommxcs 10-11 kmaccoB mpwu
oOyueHMM uX (@u3nke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-
nesiTelbHOCTHOTO — moaxoaa. [IporpammMa 1o (Qu3MKE  COOTBETCTBYET
tpeboBanusiMm GI'OC COO k miIaHUPYyEeMbIM JIUYHOCTHBIM, MPEAMETHBIM U
MeETaIpeIMETHBIM pe3ysibTaTaM OOy4EHHUs, a TAK)KE YUUTHIBAET HEOOXOAMMOCTD
peanu3ali  MEXKMPEIMETHBIX CBi3ed (U3NKH C €CTeCTBEHHO-HAy4YHBIMU
y4eOHbIMU TIpeaMeTamMu. B Hell ompenenstoTcs OCHOBHBIC LETU H3YYCHUS
bu3MKK Ha ypOBHE CpelHero 001iero o0pa3oBanusl, IIIAHUPYEMbIE PE3YIbTAThI
OCBOCHHS Kypca (PU3UKH: JMYHOCTHBIC, METANpeIMETHbIC, MpEeAMETHbIC (Ha
0a30BOM YpOBHE).

[Iporpamma no Gpu3uKe BKIIOYAET:

e IUIAHUpYEMbIE pE3yJbTaThl OCBOEHUS Kypca (u3uku Ha 0a30BOM

YpOBHE, B TOM YHCJIC TPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeameta « Du3nkay 1mo rojgaM o0ydeHusl.

du3uka Kak Hayka O HauOosiee OONIMX 3aKOHAX MPHUPOBI, BBHICTyMas B
KauecTBEe Y4yeOHOro MpeAMeTa B IIIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIAJ B
cucteMy 3HaHMM 00 okpyxkawomem wmupe. [lIkonapHBI Kypc Qu3ukm —
CUCTEMOOOpa3yIOUi  JIJI1  €CTeCTBEHHO-HAYYHBIX yUeOHBIX MPEIMETOB,
MIOCKOJIBKY (DU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOIIECCOB U SIBJICHH,
H3y4aeMbIX XUMHEH, Ouosioruei, usnueckoil reorpadueii U acTpOHOMHUECH.
Hcrnonp3oBaHne M aKTUBHOE MPUMEHEHHE (U3MYECKUX 3HAHHUM OmpenemnseT
XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cdepe SHEpPreTUuKH,
TPAHCIIOPTa, OCBOCHUSI KOCMOCA, IMOJYYEHUsI HOBBIX MaTEPUAJIOB C 33JIaHHBIMU
cBolicTBaMu © JApyrux. W3yueHue QUMK BHOCUT OCHOBHOM BKJIAJ B
dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa OOydYarolmuxcsi, B
dbopMHupoBaHWEe YMEHUN TMPUMEHSITh HAyYHBIH METOJ TO3HAHUA TpHU
BBITIOJIHEHUN UMHU YYEOHBIX HCCIICIOBAaHUM.

B ocHoBy kypca ¢usmku a1 YpOBHS CPEIHETrO OO0Iero oOpa3oBaHUs
MOJIOKEH psa HUACH, KOTOPbIE MOXHO paccMaTpUBaTh KAaK MPUHIUIIBI €ro
MOCTPOCHHSI.

Hoesa yenocmuocmu. B COOTBETCTBUU C HEW KypC SBISIETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuall U3 BCeX pas3zesioB (U3HMKH, BKIIOYACT
KaK BOMPOCHI KJIACCHUECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUU C HEW maTepuall Kypca (HU3UKU
o0beMHEH BOKpYr ¢u3MYecKuX Teopuil. Bemymmm B Kypce sBISETCS
dbopMupoBaHre MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTE€pPHH, BEIIECTBE U
noJie.

Hoesa cymanumapuzayuu. EE peanmzanus mpeanoaraeT MCIOIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMANA (U3HUECKON HAYKU, OCMBICICHUE CBSI3U PA3BUTHS
¢u3nkn ¢ pa3BUTHEM OOIIECTBa, a TaKke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHYECKUMU TTPoOIeMaMHu.



Hoess npuxnaounou nanpasnennocmu. Kypc (usuku mnpeamnonaraet
3HAKOMCTBO C IIMPOKUM KPYroM TEXHMUYECKHMX U  TEXHOJOTUYECKUX
NPUIOKEHUN N3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes »sronoeuzayuu peanusyercs TOCPEIACTBOM BBEIICHUS SJIEMEHTOB
collepKaHMs, TMOCBAMIEHHBIX H3KOJOTMYECKHM Tpo0jiemMaM COBPEMEHHOCTH,
KOTOpBIE CBSA3aHBI C PA3BUTUEM TEXHUKU U TEXHOJIOTHM, a Takke 00CYXICHUS
npo0ieM  palMoOHAIILHOTO  NPUPOJOIOJIB30BAHUSA M IKOJOTUYECKOUN
0€30I1aCHOCTH.

CrepHEBBIMU dJIEMEHTAMHU Kypca (PU3UKH Ha YPOBHE CPEIHEr0 OOIEro
oOpazoBaHus ABJISAIOTCA puznuecke Teopuu (hopMupoBaHUe MPEACTABICHHUM O
CTPYKTYpe OCTpOEHUsI PU3NYECKON Teopuu, posiv GyHAaAMEHTAIBHBIX 3aKOHOB
U TPUHLUIOB B COBPEMEHHBIX TMPEJCTABICHUSAX O TMPUPOJE, TpPaHUIAX
OPUMEHUMOCTH TEOPHM, Il ONHUCAHMUSI €CTECTBEHHO-HAYYHBIX SIBICHUU U
IIPOIIECCOB).

CuUCTeMHO-JIeSITeILHOCTHBIN MOAXO0A B Kypce (U3UKU pealn3yercs
OpeXJe BCEro 3a CUET OpraHu3alii SKCIEPUMEHTAIBHOU JeATeIbHOCTH
oOyuaroruxcst. st 6a3oBoro ypoBHs Kypca (DU3UKH — 3TO HCIOJIb30BaHUE
CUCTEMBI ()POHTAIIBHBIX KPATKOBPEMEHHBIX KCIEPUMEHTOB U JTA0OPATOPHBIX
paboT, KOTOpble B Mmporpamme 1o (u3uke OObEeIUHEHBI B OOIIUA CIHCOK
YUYEHMUYECKMX TMpaKTUYeCKuX paboT. BeljeneHne B yKa3aHHOM TIepeyHe
71a60paTOPHBIX PabOT, MPOBOAUMBIX NI KOHTPOJS U OIIEHKU, OCYIIECTBIISICTCS
y4yacTHUKaMU  0Opa3oBaTeNbHOTO TIpollecca HUCXOJs U3  OCOOEHHOCTEH
IUTAaHUPOBAHUS W OCHalleHus kaOuHera ¢usuku. [Ipu sTom obecrneunBaercs
OBJIaJICHHE OOYYAIOIIMMHUCS YMEHUSIMH IPOBOJIUTH KOCBEHHBIE W3MEpPEHUS,
UCCJICIOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH U MTOCTAHOBKY OIIBITOB IO
IIPOBEPKE MPE/JI0KEHHBIX THIIOTE3.

bonbioe BHUMaHUE yJEsSETCS PEIICHUIO PACUETHBIX W KAaueCTBEHHBIX
3anau. [Ipu sTOM JU1st pacU€THBIX 3a/1a4 IPUOPUTETOM SIBIIIOTCS 3a/1a4 C SIBHO
3aJlaHHOM  (DM3UYECKOM MOJENbIO, TO3BOJIAIONINE TMPUMEHSITh W3yYCHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOT0 paszfena Kypca, Tak U WUHTETpUpYs
3HaHUS W3 pa3HbBIX pasznenoB. [l KadecTBEHHBIX 3ajady MPUOPUTETOM
ABJISIFOTCSL  3aJaHUsl HAa OOBSICHEHUE TMPOTEKAHUS (PU3UUYECKUX SIBICHUN U
IIPOIICCCOB B OKPYXKAIOIIEH KU3HU, TpeOyrolne BbIOOpa (HU3NISCKOM MOICIH
JUTSI CUTYalliy TTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmarepualibHO-
TEXHUYECKOMY O0O€CIeueHUI0 Y4eOHOro rmporecca 0a30BbId ypOBEHb Kypca
¢u3MKKM Ha YpPOBHE CpEAHEro oOIero oOpa3oBaHUs JODKEH H3ydaThbCs B
YCIIOBUSX MPEIMETHOTO KaOuHeTa (PU3UKHU UM B YCIOBUSIX UHTETPUPOBAHHOTO
KaOWHeTa TPEIMETOB €CTeCTBEHHO-HAy4YHOro IHKiIa. B kabuHeTe Qu3nku
JOJDKHO OBITh HEOOXOJAMMOE JIa0OpaTOpHOE OOOPYIOBAaHUE JJISI BBHIMOTHEHUS
yKa3aHHBIX B MpPOrpaMMe MO (PU3UKE YUYEHHUYECKHX IMPAKTHUYECKUX PabOT u
JIEMOHCTPAIIMOHHOE 000pYI0BaHHE.

JlemoHCTpaninoHHOoe 000pynoBaHue (GOPMHUPYETCS B COOTBETCTBUU C
MPUHITUTIOM MHWHHMAJIBHOW JIOCTAaTOYHOCTH M 00OECIeUMBAECT MOCTAHOBKY
MEePEUYNCICHHBIX B TIPOrpaMMme MO (PU3MKE KIIOYEBBIX JIEMOHCTpAIUil s
WCCJICIOBAHMSI W3YYaeMBbIX SIBJICHUHM W  TMPOIECCOB, OHMIUPUYECKUX U
(dyHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHM.

JlabopaTopHoe 00OpymOBaHHE IJIsi YUYEHUUYECKHX MPAKTUYECKUX pPadOT
dbopMupyeTCs B BUJIE TEMATUIECKUX KOMIUIEKTOB U 00€CTIEUNBAETCS B PacuéTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydJarommxcs. TeMaTH4ecKue KOMILJIEKThI
1a60paTOPHOTO OOOPYIOBAHUS MOJDKHBI OBITHh TOCTPOCHBI HA KOMIUIEKCHOM



UCIOJIb30BAaHUU aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TAKXKE KOMITbIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUJIE IU(POBBIX JabOpaTOpuil.
OCHOBHBIMHU 1IEJISIMU U3y4€HHs PU3UKHU B 00111eM 00pa30BaAHUHU SIBIISIIOTCS:

dbopMHpOBaHHE MHTEpECa M CTPEMIICHHS OOYYaIONMIUXCS K HAyIHOMY
U3YYCHHUIO MPUPOJBI, PA3BUTHUE MX HHTEIUICKTYaJIBHBIX M TBOPUYECKHX
CIIOCOOHOCTE;

pa3BUTHC TMPEACTABICHUA O HAYYHOM METOJE TIO3HAHUSA W
(GopMHpOBaHHE HCCIACAOBATEIIBCKOTO OTHOIICHUS K OKPYXKaIOIUM
SIBJICHHSIM;

(dbopMHpOBaHNE HAYYHOTO MHPOBO33PCHHS KaK pe3ysibTara HU3YYCHHS
OCHOB CTPOCHHMS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHWE YMEHUH OOBSCHATH SIBICHUS C HCIOJb30BAaHUEM
(U3HYECKUX 3HAHUI M HAYYHBIX JOKA3aTeIbCTB;

(hopMHpOBaHUE TIPEACTABICHUH O PO (DU3UKH I PA3BUTHS JAPYTHX
€CTCCTBECHHBIX HayK, TEXHUKU U TEXHOJOTHH.

HOCTI/I}KGHI/IG OTHX ueneﬁ oOecrneunBaeTCs PCHICHUCM CIICAYIOIMINX 3a1a4 B
IMPOLCCCC N3YUCHUS KypCa (bl/IBI/IKI/I Ha YPOBHC CPCOHCTO 06HIGI‘O O6p&30BaHH$II

npuoOpEeTeHHEe  CHUCTeMBbl  3HaHUKM 00  o0mmux  usHueckux
3aKOHOMEPHOCTSX,  3aKOHaX, TEOpHUsIX, BKJIOYas  MEXAHHUKY,
MOJICKYJISIpHYIO (U3UKY, JJIEKTPOJAMHAMHUKY, KBAaHTOBYIO (DHU3HKY H
3JIEMEHTHI acTPODU3UKH;

dbopMupoBaHHEe YMEHHH TIPUMEHATh TEOPETUUYECKUE 3HAHUSA IS
00bsICHEHUS (U3MYECKUX SBJICHUH B MPUPOAC M JUISI TPHHATHS
MPAKTUUYECKUX PEUICHUI B MOBCEIHEBHON KU3HU;

OCBOEHHE CITOCOOOB pEIICHUS Pa3IMYHBIX 3a/Jad C SIBHO 3aJIaHHOM
(bu3uYeCcKO MOJIENbIO, 3a7ad, MOAPAa3yMEBAIOIINX CaMOCTOSTEIHHOE
co3JlaHue (PU3HUECKON MOICITH, aICKBATHOM YCIOBUSM 3a]1auu;
MOHUMaHHE (PU3NUYECKUX OCHOB U MPUHIIUIIOB JEUCTBUS TEXHUYECKHUX
YCTPONUCTB W  TEXHOJOTMYECKUX IIPOIECCOB, UX BIMSHUS Ha
OKPYXarUIyI0 Cpeay;

OBJIQJICHUE METO/IaMU CaMOCTOSATEILHOTO TJIaHUPOBAHUS U TIPOBEICHUS
(U3UYIECKHUX IKCIIEPUMEHTOB, aHAJIN3a U HHTEpIIpeTallui HH(HOPMAIIHH,
onpeeeHNs JOCTOBEPHOCTH MOJYUYEHHOTO pe3yIbTaTa;

cO3JaHue YCJIOBUM JUIA pa3BuTUA YMEHUU IIPOEKTHO-
HCCJIE0BATEIIbCKOM, TBOPUYECKOU AEATEIbHOCTH.

Ha usydyenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CpPETHEr0 OOIIEro
oOpazoBanus orBoautcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeZemo),
B 11 kitacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipenyaraempiii B mporpamMme 1o (u3MKe MEepeueHb JIa0OPATOPHBIX H
IPAKTUYECKUX PaAOOT SBISETCS PEKOMEHIOBAHHBIM, YUYHUTENb JENIaeT BHIOOD
IIPOBENICHUs JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM HWHIUBUIYATBHBIX
0COOEHHOCTEH 00yJaroIIMXcs.



COIEPKXAHUE OBYYEHUA
10 KJTACC

Pa3nen 1. @®usuka M1 MeTOAbI HAYYHOT'O O3HAHUSA

®dusuka — Hayka o npupoje. HayuHble METObI MTO3HAHUS OKPYXKAIOIIETO
Mupa. Ponb BKCliepuMEHTa M TEOpUU B IIPOLIECCE IIO3HAHMS MPUPOIBI.
DKCIepUMEHT B (DU3HKE.

MopenupoBanue puU3NUECKUX SBJICHUHN U MpolieccoB. HayuHble TUITOTE3HI.
dusznveckue 3aKoHbI M TEOpUU. [paHUIBI TPUMEHUMOCTH (HU3UYECKHUX
3aKOHOB. [[pHHIIMIT COOTBETCTBUSI.

Ponps m MmecTo pusuku B popMHUpOBaHUN COBPEMEHHON HAy4YHOU KapTUHBI
MHpPA, B TPAKTUYECKOMN JAEATEIBHOCTHU JIIOACH.

Jlemoncmpayuu

AHaJIOTOBbIE W LMU(POBBIE H3MEPHUTEIBHBIC MPUOOPHI, KOMIILIOTEPHBIC
JATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexanunueckoe ABMxeHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBUKCHMUS.
Cucrema otcuéra. TpaekTopus.

[TepemenieHue, ckopocTh (CpeaHsiss CKOPOCTh, MTHOBEHHasi CKOPOCTh) U
YCKOPEHUE MaTepUaJbHOW TOYKH, UX MPOCKIIMU HAa OCH CUCTEMBbI KOOpJMHAT.
CioxxeHue nepemMenieHnil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJUHEHHOE ABMKeHue. [ paduku
3aBUCUMOCTH KOOPJWHAT, CKOPOCTH, YCKOPEHHUs, NyTH U MEpEeMEIICHUs
MaTepuaIbHOW TOYKH OT BPEMEHHU.

CBobosiHOE TIasieHre. Y CKOpEHHE CBOOOIHOTO MaICHUS.

KpuBonuneitnoe nBuxeHue. JIBIKEHHWE MaTEpUAIBHOM TOYKH TIO
OKPY)XHOCTH C IIOCTOSSHHOM IO MOIYJII0 CKOPOCTBIO. YTJIOBas CKOPOCTb,
TuHeWHas ckopocTh. Ilepuon m yactora oOparmienus. L{eHTpocTpeMuTenbHoOe
YCKOPEHHE.

TexHudeckre yCTpoMCTBa W MPAKTUUECKOE IPHUMEHEHME: CIHIOMETD,
JIBUKEHUE CHAPSJIOB, LICMTHbIC U PEMEHHBIC MIEPEeIayn.

Jlemoncmpayuu

Monaenb CHCTEMBI OTCUETA, WJUTIOCTpaIns KMHEMaTHUYECKUX
XapaKTEPUCTUK JIBUKECHHUS.

[TpeobpazoBanme ABUKEHUN ¢ UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3/IyX€ U B Pa3pEKEHHOM ITPOCTPAHCTRBE.

Habmronenue nBrkeHUs Tena, OpPOIICHHOTO IOJ] YIJIOM K TOPH30HTY U
FOPU30HTAIBHO.

N3mepenne ycKopeHHsi CBOOOHOTO MaACHUS.

Hanpanenue ckopocT pu ABMXKEHUM MO OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomol

N3yyeHne HEPaBHOMEPHOIO  JIBUKEHHS C  LEIbK0  ONPEACIICHHUS
MT'HOBEHHOW CKOPOCTH.

UccnenoBanne COOTHOUIEHUS MEXIY MyTSAMH, MPONUIAECHHBIMU TEIOM 3a
MOCJIEAOBATEIbHBIE pPABHBIE MPOMEXKYTKM BPEMEHM NPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOW HYIIIO.

N3ydyeHne nBMKEHUS IApUKA B BA3KOM KUJIKOCTH.

N3yuenune aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuka

[Ipunuun otHOcuTenbHOCTH ['anmumesi.  IlepBbid  3akoH  HeroToHa.
HNuepumnanbHbIe CUCTEMBI OTCUETA.

Macca tenma. Cwuia. llpuHuun cynepno3unuu cwi. BrTopoil 3akoH
HproToHa i wmarepuanbHOM TOYKM. Tperud 3akoH Hprotona s
MaTepUAIIbHBIX TOYEK.

3akoH BceMmHupHOro TAroteHus. Cuma Tsbkectn. IlepBas kocmuueckas
CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenne. Buapl Tpenus (mokosi, ckojibkeHus, kadueHus). Cuia TpeHHs.
Cyxoe Tpenue. Cuina TpeHHs CKOJIBKEHHs U cuiia TpeHus nokos. Kosdduiment
TpeHus. Cuia CONpOTHUBICHUS MTPU ABUKEHHUH TEJIA B )KUIKOCTH WJIHU Ta3e.

[TocTynarenbHOE U BpallaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHIIbI OTHOCHUTEIBHO OCU BpamieHus. [lmeuo cuinbl. YcnoBus
paBHOBECHUS TBEPIOIO TEIA.

TexHuueckne yCTpOWCTBA U IMPAKTUYECKOE NMPUMEHEHHUE: MOIALINITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPLIUU.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TET.

Bropoii 3akoH HerotoHna.

N3mepenue cui.

CrioxeHue CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTts. Bec Tena npu yckOpeHHOM OABEME U MTAJCHUH.

CpaBHEHUE CUJI TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBus paBHOBECUS TBEPAOrO Teiia. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomuol

N3yuenue aBuxkeHUs: OpycKa 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U
PE3MHOBOM 00pa3siie, OT uX JAedopMarnuu.

UccnenoBanue ycnoBul paBHOBECUS TBEPAOIO TeJd, WMEKOLIET0 OCh
BpAILICHUS.

Tema 3. 3akonvt coxpanenus 6 MexaHuke

NmMnynbc MaTtepualibHOW TOYKHM (T€Ja), CUCTEMbl MaT€pUANIbHBIX TOYEK.
NmMnynbc cuiibl U1 U3MEHEHUE UMITYJIbCa TeNla. 3aKOH COXPaHEHUs HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

KuneTtnueckass sHeprusi mMaTepualibHON TOukd. Teopema 00 M3MEHEHUU
KUHETUYECKOU YHEPTHUH.

[TorenunanbHas SHEprusl. [TorennumanbHas SHEprus YIIPYTO
neopMUpPOBaHHON TpYXUHBL. [loTeHIManbHAs dSHEpPrus Tela BOJIMU3U
MOBEPXHOCTHU 3EMJIH.

[loTenmuanpHpie W HEMOTEHIMANbHBIE  CUJbL.  CBs3b  PabOTHI
HENOTEHUHAIBHBIX CUJ C U3MEHEHUEM MEXAHUYECKOW IHEPIUU CHUCTEMBI TEIL.
3aKOH COXpaHEHUS MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnuecKkre yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: BOJIOMET, KOMED,
MPYKWHHBIN IUCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.



PeaktuBHOE nBUXKEHUE.

[lepexoa NOTEHIIMAILHON YHEPTUU B KHHETUUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3yuenue aOCOMOTHO HEYNPYroro yaapa ¢ MOMOIMIbIO JBYX OJUHAKOBBIX
HUTSHBIX MAasTHUKOB.

UccnenoBanue cBsi3u paboOThl CHIIBI C HM3MEHEHHEM MEXaHUYECKOU
SHEPIuM Teja Ha IPUMEPE PACTAKEHUS PE3UHOBOIO KIyTa.

Paznen 3. ModsekyasipHasi pu3nka u TEpMOJAMHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIC TIOJIO)KCHUSI MOJIEKYJISIPHO-KMHETHYECKOM TEOPUH U HUX
OmbITHOE oOOOCHOBaHHME. bpoyHoBckoe nBmxkenue. [Auddysus. Xapaktep
JBIDKCHUS M B3aWMOJICHCTBUSL YAaCTHI[ BellecTBa. MoJeln CTPOCHHS Ta3oB,
KUJIKOCTEH W TBEPHABIX Tel U OOBICHCHUE CBOMCTB BEIIECTBA HA OCHOBE ATHX
Mozeneil. Macca u pasmepsl Mojekyi. KomauwyecTtBo BemiecTBa. IlocTosiHHAs
ABorazapo.

TennoBoe paBHoBecue. Temmepatypa u e€ wu3Mepenue. Illkana
temmneparyp Llenbcus.

Mogens wuzaeanbHoro Tra3za. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETHUYECKOU TEOPHUH HACAIbHOIrO raza. AOCOIIOTHAs TemIeparypa Kak Mepa
CpeaHEN KMHETHMYECKON SHEPruy TEIJIOBOTO IBWXEHHUs dacTull raza. [llkama
temneparyp KenbBuHa. ['a30Bble 3akoHbl. YpaBHeHHE MeHaeneeBa—
Kinaneitpona. 3akon Jlanerona. M3ompoiieccsl B AEaIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM  BemecTBa. ['paduyeckoe TMpeACTABICHHE HU30IMPOIIECCOB:
U30TEepMa, U30X0pa, u300apa.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJ OPraHUYECKUX COCTMHEHUM.

OnbiTel 110 U HYy3UN KUAKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO JABHKCHHS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYyILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMO/ICCTBUS.

Mogens, WIUTIOCTpUpPYOIIas IPpUpoay AaBICHHUS ra3a Ha CTEHKHU COCY/a.

OnbIThl, WUIIOCTPUPYIOLIME YPAaBHEHUE COCTOSHHS HJI€abHOrO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Ornpenenenue Macchl BO31yXa B KJIIACCHOW KOMHATE HA OCHOBE U3MEpPEHUN
00bEMa KOMHATBHI, 1aBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

UccnenoBanne  3aBUCUMOCTHM  MEXIy  MapamMeTpaMd  COCTOSIHUS
pa3peKEHHOr0 Trasa.

Tema 2. OcHosbl mepmooOuHaAMUKU

TepMoanHaMuuecKas CHUCTEMA. BuyTrpennss DHEPIus
TEPMOJIMHAMUYECKOW CHUCTEMbI H crmocoObl e€ wu3MeHenus. KommuecTBo
TEMJIOTHl U paboTa. BHyTpeHHssT sHEprus OJHOATOMHOTO HCATHHOTO Ta3a.
Buael Temonepenayuun: TEmIONPOBOAHOCTb, KOHBEKIIMS, U3JIyYeHUE. Y IeTIbHas
TEITIOEMKOCTH BelecTBa. KonmuecTBO TEMIOTHI MPHU TEIIONEpeaaye.



[Tonsitue 00 ammabatHOM mporecce. [lepBbiii 3aKOH TEPMOJIMHAMUKHU.
[IpuMeHeHre IepBOro 3aKoHa TEPMOJAMHAMHUKHU K u3ompoleccam. ['paduueckas
UHTEpIpeTalnus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoGpaTtuMocTh MpoiieccoB B MPUPO/IE.

TeroBble  mammubl.  [IpuHOMNBL  1EACTBUS  TEIJIOBBIX — MAIIIMH.
[IpeoOpazoBanusi sHepruv B TEIUIOBBIX MamuHax. KoadduimeHTt mnoneznoro
nerctBua TeruioBod MamuHbl. [{ukn KapHo u ero kosd@uimeHT mosie3Horo
JEUCTBUA. DKOJIOTHYECKUE MPOOJIEMbI TETIOAHEPTETUKH.

Texnuueckue ycTpocTBA W NPAKTUYECKOE NPUMEHEHHUE: JABUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHenne BHYTpEeHHEH SHEPTUM Tella MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OYyTBUIKM TOJ| ACUCTBHEM C)KAaTOTO BO3JyXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe MyTEM TpeHUs (BUICOAEMOHCTPAIINS ).

N3meHnenue  BHyTpeHHEW  sHepruu  (TeMmreparypbl) Tela  IpH
TerJIonepeaaye.

OnpiT 1o aanabaTHOMYy pACIIMPEHUI0 BO3[yXa (OMBIT C BO3IYIIHBIM
OTHHBOM).

Mopenu mapoBoii TypOWHBI, JBHUraTeisi BHYTPEHHETO CrOpaHWs,
PEaKTUBHOTO JIBUTATEJS.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomuol

N3mepenue yaenbHON TEIIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eewyecmea. Pazosvie nepexoonl

[Tapoo6pazoBanue u koHaeHcanus. Mcnapenue u kuneHue. AOGCOTOTHAS
U OTHOCUTEJbHAS BJIAXKHOCThH BO3ayxa. HachllieHHbIN map. Y aenpHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT J1aBJICHHUS.

TBépnoe temo. Kpucrammueckue u amopdHble Teiaa. AHU30TPOIHUS
cBOMCTB KkpucTaioB. JKuakue xKpuctamwibl. CoBpeMEHHbIE MaTepHabl.
[1naBneHue u KpucTaJU3anus. Y ieiapHas Teriora rmiasieHus. CyomuManus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

Texnuueckne ycTpoiicTBa M MPAKTHUYECKOE NMPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU TIOyUYEeHUs] COBPEMEHHBIX MAaTEpUAJIOB,
B TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX TTAPOB.

Kunenue npu moHMKEHHOM JIaBJICHUU.

CriocoObl u3MepeHus BIaXKHOCTH.

HaGnronenue HarpeBanus U MiiaBJIeHUs] KPUCTAJUTMUECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HN3mepenne OTHOCUTENBHON BIAXKHOCTH BO3AyXa.

Pa3znen 4. JiaekTpoanHaMuKa

Tema 1. dnekmpocmamuxa

DneKkTpu3anus Tela. DJEKTpUuecKuid 3apsa. J(Ba BHAA 3JIEKTPUYECKHUX
3apsiioB. [IpOBOHUKY, NUAJIEKTPUKA U MOJTYNPOBOJHUKHU. 3aKOH COXPaHEHUS
AIEKTPUYECKOr0 3apsijaa.

B3anmopeiictBue 3apsanoB. 3akoH KynoHa. TodeyHBI 3JIEKTpUYECKHMA
3apsan. Dnekrpuyeckoe nose. Hanpsoxk€HHOCTh asiekTpudeckoro nojs. [TpuHnun
CYINEPIIO3HLINH ANEKTPUUYECKUX MoJeH. JIunun HaIpPsKEHHOCTH
ANEKTPUYECKOTrO MOJIS.



PaGora cun anekrpocraruyeckoro mossA. Ilorenuman. PasnHocTh
NOTEHUUAJOB. [IpOBOMHMKM W JUANEKTPUKU B DIIEKTPOCTATHUYECKOM IIOJIE.
Jlusnextpruyeckasi MpOHUIAEMOCTb.

DIIEKTPOEMKOCTb. Konnencarop. DIIEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOpa. DHEPTrHUs 3apsSKEHHOT0 KOHAEHCATOPA.

TexHuyeckne ycTpoWCTBA U MPAKTUYECKOE NPUMEHEHHE: AJIEKTPOCKOIL,
AIEKTPOMETpP, DJEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHUE SJIEKTPONpPUOOpPOB,
KOHJICHCATOpP, KOMMUPOBAJIbHBIN allapar, CTPYUHBIN OIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MMPUHIMII IEUCTBUSA AJIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEL.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTATUYECKAs 3aLIUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOpa OT IUIONIaau
IJJACTUH, PACCTOSHUSA MEXKAY HUMHU U TUIEKTPUIECKOW POHUIIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 31ekmpudeckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKU TOK. YCJOBUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuina Toka. [IocTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 117151 y4acTKa Lenu.

DJIEKTPUYECKOE COMPOTHUBJIECHUE. YJIEIbHOE CONPOTHBIIEHUE BEILECTBA.
[TocnenoBarenpbHOE, apalIeIbHOE, CMEIIAHHOE COCIUHEHNUE IIPOBOJHUKOB.

PaGora osnexktpuyeckoro Toka. 3akoH Jhxoyns—Jlenna. MoiHOCTh
3JIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIAsl CHJIA U BHYTPEHHEE COMPOTUBIICHHE UCTOYHUKA TOKA.
3akoH Oma 1 TOJMIHOM (3aMKHYTOW) 3iekTpudeckoi 1menu. Kopotkoe
3aMbIKaHHE.

DJIEKTPOHHAas  MPOBOJUMOCTh  TBEPABIX  METAUIOB.  3aBHCUMOCTH
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOJIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOKMCTBA AJIEKTPOHHBIX ITYyYKOB.

[MonmympoBonuuku.  CoOcTBeHHass W MNpPUMECHas  MPOBOJAUMOCTD
noJIynpoBOHUKOB. CBoiCTBa p—N-niepexosa. [TomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M paciiiaBax dSJIEKTPOJUTOB.
DIIEKTPOIUTHYECKAST JUCCOLUALINS. DIEKTPOIH3.

DJIeKTpUUECKU TOK B razax. CamMOCTOSATENIbHBI U HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lazma.

TexHuueckne yYCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHUE: amIIepMeTp,
BOJITMETP, PEOCTaT, UCTOYHUKH TOKa, DJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEILHBIE TMPUOOPHI, TEPMOMETP COINPOTHUBIICHHS, BAaKyyMHBIN
UON, TEPMUCTOPHI H  (DOTOPE3UCTOPHI, MOJIYNPOBOJHUKOBBIA  JTHO,
rajbBaHHKaA.

Jlemoncmpayuu

N3mepenune cuibl TOKa M HAPSIKECHUS.

3aBUCHUMOCTh COMPOTUBIICHUS! IUIUHIPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IJIOLIA/IY MTOTIEPEYHOTO CEUCHUS U MaTEepraia.

CwmemanHoe COeIMHEHUE TPOBOAHUKOB.



[Ipsamoe wu3mepeHue saeKkTpoABUKylleH cuibl. KopoTkoe 3aMblKaHue
rajqbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCHUMOCTh COPOTUBIICHUSI METAJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoil pa3psa U IpOBOJAUMOCTb BO3IyXa.

OnaHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydenne cMEmaHHOro COeIMHEHUS PEZUCTOPOB.

N3MepeHne aneKTpoABUKYIIEH CHIIBI HICTOYHUKA TOKA U €70 BHYTPEHHETO
CONIPOTHUBJICHUS.

Hab6nronenue snekrposnusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 Ki1acce oCyIlecTBISETCs C
Y4ETOM COJIEPKATEIBbHBIX MEXIIPEAMETHBIX CBSI3€d C KypcamMud MaTeMaTUKH,
OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemuvie nonsimusi, CBSI3aHHBIE ¢ U3YYEHHUEM METOI0B HAyYHOIO
MO3HAHUSA: SIBJICHUE, Hay4YHbIH (paKT, TUMOTE3a, PU3MUECKass BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHUCTEMbl YpaBHEHUM, JHMHEWHas QyHKIHUA,
napabona, runepbosia, uXx rpaduKd U CBOMCTBA, TPUTOHOMETPUUECKHE
byHKINU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U UX IPOCKIHUHU HA OCH KOOpJMHAT,
CJI0KEHHUE BEKTOPOB.

buonocua: wmexanuyeckoe JIBWKEHHWE B JKMBOM mpupoxae, auddysus,
OCMOC, TEIJIOOOMEH >KMBBIX OPraHu3MOB (BHUABI TEILIONEpPEIadyH, TEIIOBOE
paBHOBECHUE), DIIEKTPUUECKUE SBICHUS B )KHUBOU MPUPOJIE.

Xumus: NTUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYII,
MOJIb BEIIECTBA, MOJIIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEd,
KUJIKOCTEU U Ta3oB, DJIEKTPUUYECKUE CBOKWCTBA METAJUIOB, AJIEKTPOJIUTHUYECKAS
JAWCCOLIMALNS, TAIbBAHUKA.

l'eocpagus: BnaxXHOCTb BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE ABUKEHUN C UCTIOJIb30BAaHUEM MEXaHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MOAIIMIIHUKH, UCIIOJIb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbca B TEXHHUKE (pakeTa, BOJOMET W APYTHE), JABUTATE]b BHYTPEHHETO
cropaHusi, TmapoBasi TypOuHA, OBITOBOM XOJOJWUJIBHUK, KOHIMUIIMOHED,
TEXHOJIOTUM  TIOJIyYEHUST COBPEMEHHBIX MaTepuajgoB, B TOM  YHUCIE
HAHOMATEpUAJIOB, W  HAHOTEXHOJIOTUM,  DJIEKTPOCTATHUYECKAs  3allMTAa,
3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEpOKC, CTpYHHBIN IIPUHTEDP,
AJNIEKTPOHArpEeBaTEIbHBIE  MPUOOPBI,  DJIEKTPOOCBETUTEIbHBIE  TPUOOPHI,
rajbBaHHKA.

11 KITACC

Paznen 4. DinekTpoguHaMuKa

Tema 3. Mazcnummnoe noje. I1eKmMpPOMAZHUMHAA UHOYKYUA

Iloctossauble MaruuThl. B3amMmopaeilcTBHE IIOCTOSIHHBIX  MAarHHWTOB.
MarautHoe mnone. BekTtop MarHuTHOW MHAYKUuH. [IpuHIUMN cynepno3uuuu
MAarHUTHBIX NOJIEN. JINHMM MarHUTHOM MHIAYyKUMU. KapTuHa TWMHUN MarHUTHOU
WHAYKIHAU TOJISI TOCTOSIHHBIX MarHUTOB.

MarauTHOe 1MOJiIe MPOBOJHMKA C TOKOM. KapThHa nMHWN WHIYKIUU
MAarHUTHOIO TOJISl JUIMHHOTO MPSIMOTO IMPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO



NPOBOJHUKA, KaTymku ¢ TokoMm. OmnbeiT Opcrena. BzaumonelicTBue
MIPOBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHna, e€ Moayiab W HampaBjieHUE. JIBH)KEHUE 3apsyKCHHOM
YacCTHUIIBI B OJJHOPOJHOM MarHUTHOM MoJjie. PaGoTa cuiel Jlopenna.

SIBneHne »IEeKTpOMArHUTHOM WHAYKIUU. [lOTOK BEKTOpa MarHUTHOM
UHIYKIAHA. OJIEKTPOJABWKYIAs CUJIa WHIYKIMUA. 3aKOH 3JEKTPOMArHUTHOU
uHaykuu dapanest.

BuxpeBoe anexkTpuueckoe mosie. DJIEKTPOABMKYIIAs CUia WHIYKIHUU B
MPOBOJIHUKE, IBHKYIIIEMCS TOCTYATEIbHO B OJHOPOTHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHAYKTUBHOCTh. SIBJI€HHE CAaMOWMHAYKIUH. OJEKTPOABMKYIIAs CHJa
CaMOMHYKIIUH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHUYEeCKHE YCTPOMCTBA M MPAKTUYECKOE TPUMEHEHHE: TOCTOSIHHBIC
MArHUTBhI, 3JICKTPOMArHUTHI, 3JICKTPOJBHUTATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacTHIl, UHIYKIIUOHHAS T1€Yb.

Jlemoncmpayuu

OmnebIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JInHUY MHIYKIIUYM MAarHUTHOTO MOJIS.

BzanmopencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBneHne 3eKTPOMariuTHON UHAYKIIUH.

[Ipasuo Jlenua.

3aBUCUMOCTh  DJICKTPOABIKYILIEHM CHJIBI HMHAYKIUM OT CKOPOCTH
W3MEHCHHUSI MAarHUTHOT'O OTOKA.

SIBneHne caMOUHIYKIIUH.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

N3ydeHnrne MarHuTHOTO TOJISI KATyIIKU C TOKOM.

HccnenoBanue 1encTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUA 3JIEKTPOMAarHUTHOW UHIYKIIHH.

Pa3znea 5. KosieOanusi M BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMAZHUMHbIE KONEOAHUA

KonebGarenbnast cuctema. CBOOOJHBIE MEXaHMYECKHE KoJeOaHUS.
[Mapmonnyeckue konebanus. [lepuon, yactora, aMrinTyaa u ¢asza KojJeOaHHi.
[IpyxuHHBII MAasiITHUK. Marematnueckui MasiTHUK. YpaBHeHue
rapMoHuYeckux KosieOanuid. [IpeBpaiieHne »HEPruuM TpPU TAPMOHUYECKHUX
KOJIeOaHMSIX.

Koneb6arenbupiii koHTYyp. CBOOOAHBIC 3JIEKTPOMATHUTHBIE KOJICOAHUS B
UJCATbHOM KOJICOATEIbHOM KOHType. AHAJIOTHUS MEXAY MEXaHUYECKUMU U
ANEKTPOMArHUTHEIMU KosneOanusmu. dopmyna Tomcona. 3akoH CoxXpaHEHHS
SHEPTUHU B UJICATLHOM KOJIEOATEILbHOM KOHTYPE.

[IpenacraBnenre 0  3aryxarommx  KojeOaHuWsX.  BBIHYKIeHHBIC
MexaHudeckue KosieOanus. Pe3onanc. BBIHYXIEHHBIE SJIEKTPOMArHUTHBIE
KoJieOaHmsl.



ITepemennsbiit Tok. CHHYCOMIAJIbHBIA TEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOTO TOKAa. AMIUIUTYJHOE W ACHCTBYIOIIEE 3HAYCHHE CHJIbI TOKA H
HaIpsKECHHUS.

Tpancdopmarop. [IpousBoactao, nepeaava U norpedieHue
ANEKTPUYECKON  DHEPrUM. OKOJOTHMYECKME PHUCKH TPU  IPOU3BOJICTBE
aneKTpodHepruu. KynbTypa HCIOIb30BaHUs 3IEKTPOIHEPTUH B TTOBCEIHEBHOM
KU3HU.

TexHuyeckre ycTpoMCTBa M MPAKTUUYECKOE MPUMEHEHHUE: AIEKTPUUECCKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KosieOaTeabHON CUCTEMBbI (TMPYKUHHBIN WM
MaTEeMaTUYECKUNA MASTHHK).

Habmronenue 3aryxaromux KojieOaHHM.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Ha6nronenue pezonanca.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJIEOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHHUS OT BPEMEHH)
JUTSI DJIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc mnpu mnocinenoBaTeNbHOM COEAMHEHUHU PE3UCTOPA, KaTYIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MaJbIX KOJIeOaHUH rpy3a HAa HUTH
OT JJIMHBI HUTU U MACCHI TPy3a.

UccnenoBanne mnepeMeHHOr0 TOKa B LENH W3 MOCIEI0BATEIBHO
COEAMHEHHBIX KOHJAEHCATOPa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKMpPOMACHUNIHbBLE 60JIHbL

MexaHnueckre BOJIHBI, yclioBHs pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHus MW JJuHa BOJIHBL. llomepeuHble W TPOJOIBHBIE BOJIHBI.
WNurtepdepentus u qudpaxims MeXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIIOBHSI H3JIYYEHHS SIEKTPOMATHUTHBIX
BOJIH. B3aumuas opuentanus BektopoB E, B, V B aiexTpoMarHuTHO# BOJHE.
CBoiICTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpPaX€HUE, MPEIOMIICHUE, TOJISIpU3alus,
mudpakuus, uarepdeperius. CKOpoCcTh IEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIeKTPOMarHuTHBIX BOJH. [IpuMeHeHne 3J1eKTPOMarHuTHBIX BOJH
B TEXHUKE U OBITY.

[TpuHLIMIBI paguOCBsI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEN CPEIbI.

TexHuyeckre ycTpOMCTBA M NMPAKTHUUECKOE MPUMEHEHUE: MY3bIKAJIbHbIE
UHCTPYMEHTHI, YJIbTPa3ByKOBasl AUArHOCTHKA B TEXHUKE M MEAUIMHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pa3zoBaHue M pacpPOCTPAHECHUE MTOTIEPEUHBIX U MTPOJIOIHHBIX BOJIH.

Kone6mronieecst Teo Kak UCTOYHHK 3BYKa.

Ha6nronenue otpakeHus: 1 MPEeTOMIICHUS] MEXaHUYECKUX BOJTH.

Ha6nronenue natepdepeninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW pE30HAHC.

HaGnronenue cBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYION |
4acTOTOM KOJeOaHMUIA.



HUccnegoBanne  CBOWCTB  AJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPa)KCHHUE,
peIoMIICHHE, MOJIApr3aIus, Tudpakius, HHTeppepeHITUsI.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsMonuMHEHOE pacrpOCTpaHEHUE CBETa B
OIHOpOIHOM cpene. JIyu cBera. ToueuHbl HICTOUHUK CBETA.

OtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. IlocTpoeHne n300pakeHui
B IUIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI TMpeIOMIICHUS CBeTa. AOCONIOTHBIN
nokazatenb npesomiieHud. [loaHoe BHyTpeHHee oTpakenue. [IpeaenbHblid yro
MIOJTHOTO BHYTPEHHETO OTPAXKCHHUSI.

Hucniepcus cBera. ClI0XKHBIN cocTaB 6esoro ceera. LIger.

ColOuparomyie ¥ pacceuBarolue JUH3b. ToHKass auH3a. DOKycHOE
pacCTOsSIHME U ONTHYECKas CHJIa TOHKOW JUH3BL. IlocTpoeHne n3o0pakeHHil B
coOMparoIMX W pacCeuBarONUX JuH3aX. DopMmyja TOHKOW JIMH3HIL.
YBennueHue, 1aBacMoe JTMH30U.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONTHKH.

BonnoBas onrtuka. MaTepdepenuns cera. KorepeHTHBIE HCTOYHHKH.
YcnoBus HaOMIOICHUS MaKCUMyMOB M MHHHUMYMOB B HHTEp()EpECHIIMOHHOM
KapTUHE OT ABYX CHH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakius ceeta. JudpakuuoHHas pemérka. YcCIoBUE HAOIIOACHUS
[JIaBHBIX MAaKCMMyMOB TIpM MaJCHUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PaKIIMOHHYIO PEHIETKY.

[Tonsipusanus cera.

TexHUYEeCKHE YCTPOMCTBA M IPAKTUYECKOE NPUMEHECHHUE: OYKH, JIyIIa,
dboToanmapaT, MPOSKIIMOHHBIM armapatr, MHUKPOCKOI, TEJIeCKOIN, BOJOKOHHAs
ONTHKA, TU(PpaAKIIMOHHAS PEHIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMOnMHEHOE PACIPOCTPAHEHUE, OTPAKEHUE WU IPEIOMIICHHUE CBETA.
OnTtuyeckue MpudOpPHI.

[TomHOE BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBanue CBOMCTB N300paKeHUH B JTMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habmronenune natepdepeHnm cBera.

Hab6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[TomydyeHue cnekTpa ¢ TOMOIIBIO TPU3MBL.

[Tomydyenue cekTpa ¢ mMOMOIIbI0 JUGPAKIUOHHON PEIIETKY.

Ha6nronenue nosnsipuzaiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue nokasaresns npesoMIIeHUs CTEKIIA.

WccnenoBanue cBOMCTB N300paXkKeHU B TMH3AX.

Habmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNUAJIBLHOH TEOPUU OTHOCUTEJIbHOCTH
'pannnbpl  OPUMEHMMOCTH  KJIAaCCHYECKOM  MexaHuku. lloctynarsl
CIICLIMAJIBHOW TEOPUM OTHOCUTEIIBHOCTU: WHBAPUAHTHOCTH MOZYJISI CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIHHOCTH DUHIIITEITHA.
OTHOCUTENIBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHHE  BpPEMEHU U
COKpAILICHUE JIJIMHBL.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.



CBsi3b Macchl C JHEpPrued W HUMITYJIbCOM PEISTUBUCTCKOM YaCTHUIIBI.
DHeprus MmoKosl.

Paznen 7. KBanTtoBasi pusuka

Tema 1. Dnemenmuvt K6aHMOBOIU ONMUKU

®otonnl. Popmyna [lmanka cBs3u SHepruu (HOTOHA C €ro YacTOTOM.
DHeprusi 1 UMIyJIbC (HOTOHA.

OtkpeiTiie u ucciaenoBanue (oroaddekra. Onbitel A. I'. Cronerosa.
3akonbl doTodrddekra. Ypapuenue OitHireriHa s dotoddpdekra. «Kpacnas
rpa"una» ¢horodddexra.

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XUMHUYECKOE JICCTBUE CBETA.

TexHuueckue ycTpoWCTBA M MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTogaTUMK, CoTHEUHAasi OaTapes, CBETOANO/I.

Jlemoncmpayuu

®oT03(¢QdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHelHEro GpoToaddekra.

Cseroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pezepdopna mo paccessHUuIo o -4acTHIL.
[Inanerapuas mogmens aroma. Iloctynatel bopa. M3mydenue u morjouieHue
(GOTOHOB TpU TIEpexoje aToMa C OJAHOTO YPOBHSI PHEPTUU Ha Jpyroil. Bujwi
criekTpoB. CIEKTp YpOBHEW SHEPTUU aTOMa BOJOPO/IA.

BonHoBbie cBoiictBa yactuil. Boanbl ne bpoins. KopmyckynsipHo-
BOJIHOBOU AyaJlu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYCHHUE.

TexHuyeckne ycTpolcTBa M MPAKTUYECKOE MPUMEHEHUE: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue muHeHyaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Vyenuueckuii axcnepumenm, nabopamopusie pabomol

Ha6nronenue nmuHeituaToro crnekrpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTHI, TOKa3bIBAIOIIUE CIOXKHOCTb CTPOEHHS sapa. OTKpbITHE
pagnoaktuBHOCTH. OmnbiTel  Pesdepdopma mo  ompepeneHdr0  cocTaBa
paanoakTuBHOTO wu3MydeHus. CoiicTBa anbda-, Oera-, ramMmma-u3IydyeHHUs.
Binnsinue paanoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeITHE TPOTOHA W HelTpoHa. HykinonHast Mmojens sinpa [elizenoepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsbl.

Anbda-pacnaa. DJIEKTpOHHBIM W TO3UTPOHHBIN OeTa-pacmazn. [amma-
M3JIy4YeHue. 3aKOH paJuOaKTUBHOIO pacia/ia.

DHeprus CBS3M HYKJIOHOB B sipe. SAnepubie cuibl. Jlepext maccsr sapa.

SnepHble peakunu. Jlenenre u CUHTE3 sI€Ep.

Anepnbiii peaktop. TepmosinepHbii cuaTe3. [IpoOiemMbl M MEPCIIEKTHUBEI
SIEPHON SHEPreTUKH. DKOJOTHUYECKUE ACTIEKTHI SIEPHON IHEPTETHKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Mertoapl HAOIIOAEHUS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.



dyHaaMeHTallbHbIe B3aUMOJICUCTBUA. EIMHCTBO (hU3WUYECKONW KapTHUHBI
MHpA.

TexHudeckre yCTPOHCTBA M MPAKTUUECKOE TPUMEHEHUE: HO3UMETD,
Kamepa BunbcoHa, sjiepHbIi peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CYETYMK MOHUBUPYIOLINUX YACTHII.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Ortanbel pa3BUTHS acTpOHOMHH. [IpHKiIagHOE W MHPOBO33PEHYECKOE
3HAYEHUE AaCTPOHOMMUH.

Bun 3Bé3nnoro Heba. Co3Be3nus, ApKue 3BE3MbI, MIIAHETHI, UX BUIUMOE
JIBHKCHUE.

ConHeuHas cuctema.

Connue. ConHeyHass akTUBHOCTbh. McTtounuk sHeprun CoJsiHIIA U 3BE3L.
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpamMma «CIEKTpaldbHBIA Kilacc —
CBETHUMOCTB». 3BE3/IbI TJIABHOM MOCJIENOBATENIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TVIABHOMW IMOCJIEAOBATEIBHOCTU. BHyTpeHHEE cTpoeHue
3B€3/1. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKICHUH U 3Bostonnu CoHIa
Y 3BE3]1. DTambl )KU3HU 3BE3I.

Muieunsiii [Iyte — Hama I'amaktuka. Ilonoxxenue u auxenune CosHIA B
lanaktuke. Tumnbl rajakTuk. PaguoranakTuku u KBaszapbl. YEpHbIE IBIPHI B
A/Ipax TAIAKTHUK.

Bcenennas. Pacmiupenue Bceenennoil. 3akon Xa606na. PazGeranue
rajnakTuk. Teopus bosbiioro B3peiBa. PeaukToBoe nsinydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraraiakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuuecxue nabnrooenus

Hab6mronenus HEBOOPYKEHHBIM rJ1a30M c VICIIOJIb30BAHUEM
KOMITBIOTEPHBIX  MPUJIOKEHUM JIJIST  OMPEICICHHUS TIOJNOXKEHHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3usi CeBEpHOTro MOIYyIIaApHUs U
SIpKUE 3BE3/IBL.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeuynoro Ilytu.

O06o0maromniee NOBTOPEHUE

Ponp ¢u3ukm u acTpoHOMHM B SKOHOMHYECKOW, TEXHOJIOTHYCCKOM,
COIMAIBHOW W 3TUYECKOW cdepax IesTEeIbHOCTH 4YEJIOBEKa, POJib U MECTO
GU3MKK W acCTPOHOMHH B COBPEMEHHOW HAay4YHOW KapTHHE MHpPA, POJIb
(usnueckoii Teopur B GOPMUPOBAHUU TPEJICTABIICHUN O (PU3UUECKON KapTHUHE
MHUpa, MECTO (PU3NYECKOW KapTUHBI MHUpa B OOIIEM pSAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOLE.

MexknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 kimacce oCyliecTBIsIETCS C
YYETOM COJAEPKATEIBHBIX MEXIPEAMETHBIX CBS3€M C Kypcamy MaTE€MaTHKH,
OMOJIOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Mescnpeomemuvie nonsamusi, CBSI3aHHBIE C U3YUYEHUEM METOJIOB HAY4YHOTO
MO3HAHUS: SIBJICHUE, HAYYHBIM (haKT, TUIOTE3a, (U3NYECKasi BEIMYMHA, 3aKOH,
Teopusi, HaOIIOCHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJICIIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YPAaBHEHHH, TPUTOHOMETPUUYECKUE
byHKIINAN: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIAECTBO, BEKTOPHI M UX MPOCKIUU HA OCH KOOPJMHAT,



CJIIO)KEHUE BEKTOPOB, NPOU3BOJAHBIE AJIEMEHTAPHbIX (PYHKIUN, MPU3HAKU
noI00MsI TPEYTOJILHUKOB, ONpeNeNieHUue IUIOMAIM MIOCKUX Quryp m oobéma
TeN.

buonocusa: »nekTpuyeckue SBICHUS B KMBOW MpUpPOJE, KojieOaTelbHbIE
JIBYKEHUST B KUBOM TMPUPOJE, ONTHUYECKHE SBICHUS B >KUBOM MPHUPOJIE,
JEHUCTBUE paiMallMK HA KUBBIE OPTraHU3MBI.

Xumus: CTpOEGHHE AaTOMOB M MOJIEKYJ, KpHUCTAJUIMYECKass CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMSI KPUCTAIMYECKOM  PEHIETKH,
CHEKTpaJIbHBIN aHAHU3.

l'eoepagua: wmarHuTHBIE TMOJIOCa 3€MJIM, 3aJ€KH MAarHUTHBIX PV,
doToCchEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMJIICTPSICEHHIA.

Texnonocusi: AVMHUM HIIEKTpoOIiepeaad, TeHepaTop IEePEMEHHOTO TOKa,
AJNIEKTPOJIBUTATENb, UHIIYKIIMOHHASL TI€Yb, pajap, paAuoONpPUEMHUK, TEIEBU30D,
anTeHHa, tenedon, CBY-neub, NpoeKIMOHHBIN anmnapar, BOJIOKOHHAs OINTHKA,
COJIHEYHAas Oatapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOTO mpeamera «Du3nKa» Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBaHuss  (0a30BBIH  YpOBEHb) JIOJDKHO  OOECHEYUTh  JOCTHKCHHE
CJICTYIOIIUX JINIYHOCTHBIX, METAIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTEIbHBIX
PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pE3yJbTaThl OCBOCHUA YyueOHOro mnpenmera «Dusnukay
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIIOCOOHOCTh  OOYYarommxcs
PYKOBOJICTBOBAThCSl C(POPMUPOBAHHOW BHYTPEHHEH TO3UIUEH JIMIHOCTH,
CUCTEMOI LEHHOCTHBIX OPHUEHTAIMil, TO3UTUBHBIX BHYTPEHHHX YOEKICHHUIA,
COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIlecTBa,
paclMpeHre JKU3HEHHOIO OIbITa W OIbITa JEATENBHOCTH B IIPOLECCE
peanu3alyyd OCHOBHBIX HAINpAaBIECHUN BOCHUTATEIBHOW AESATENBHOCTU, B TOM
YUCJIE B YACTHU:

1) rpa:KaaHCKOr0 BOCIIUTAHMSA:

c()OPMUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLIMU  OOydHarolmerocs  Kak
AKTUBHOTO M OTBETCTBEHHOIO YJI€HA POCCUIICKOTO 00IIECTBA;

NPUHATUE TPAJAMLMOHHBIX OOLIECYEIOBEYECKUX TyMAHUCTHUYECKUX H
JEMOKPaTUYECKUX LIEHHOCTEH;

TOTOBHOCTBH BECTH COBMECTHYIO JIE€ATEIIBHOCTh B HHTEPECAX TPAKIAHCKOTO
o011ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHUE  B3aUMOJCICTBOBAaTH C  COLUMAJIbHBIMM  WHCTUTYTaMH B
COOTBETCTBHUHM C UX (DYHKLIMSIMHU U HA3HAYEHUEM;

TOTOBHOCTbh K TYMAHUTAPHON U BOJIOHTEPCKOM I€ATEbHOCTH;

2) IaTPUOTHYECKOTO BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
MaTpUOTHU3MA;

LIEHHOCTHOE OTHOUIEHHE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B
NESTEeIIbHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYAs JCTETHKY HAyYHOIrO
TBOPUYECTBA, IPUCYILET0 PUINYECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEPEC K pa3IMuHbIM cdepam NpodhecCuOHATbHON AESITeIbHOCTH, B TOM
YHUClie CBA3aHHBIM C (DU3UKOM M TEXHUKOW, YMEHHUE COBEpIIATh OCO3HAHHBIN
BBIOOp Oyayiiei mnpodeccun MU peanr30BBIBATH COOCTBEHHBIC >KU3HEHHBIC
UTaHBbL;

FOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUI0O U CamM0OOpa3OBaHUIO B
o0nacTu GU3UKU HA TPOTSKEHUU BCEU KU3HH;

6) 3K0JI0rM4ecKOro BOCIIUTAHUS:



c(hOpPMHUPOBAHHOCTH SKOJOTUYECKON KYJIbTYpbl, OCO3HAHUE IJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;

IUTAHUPOBAHUE M OCYIIECTBICHHE JCUCTBUI B OKpYXKarolleil cpene Ha
OCHOBE 3HaHUS 1[eJIel yCTOMYMBOTO pa3BUTHS YEIIOBEUECTBA;

pacUIMpeHue ONbITa JEATEILHOCTH SKOJOTMYECKOW HANpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3HKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKON HAYKH;

OCO3HaHWE IEHHOCTH HAyYHOM JesTEeIbHOCTH, TOTOBHOCTH B MpOIlECCe
U3y4eHUs: (U3UKU OCYIIECTBIISITH IPOEKTHYIO UM HCCIEI0BATENbCKYIO
NEeSTEeNbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE el CTBUSA
ba3oBble Jilornueckue JeiicTBUA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh U aKTyallU3UpOBaTh  IPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENIENIATh SN JCATEILHOCTH, 3aJlaBaTh IapaMeTpbl M KPUTEPUU HX
JOCTHKCHHUS,

BBISBJISITh  3aKOHOMEPHOCTH W TPOTHBOPEYHS B paccMaTPUBAEMbIX
(U3UYCCKUX SIBICHUSX;

pa3pabarpiBaTh IUIaH PEIICHUS TMPOOIEMBI ¢ YUETOM aHalr3a UMEIOIIUXCS
MaTepUalibHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATEIbHOCTb, OIICHUBATh COOTBETCTBHUE
Pe3yJbTaTOB LEJISIM, OIICHUBATh PUCKHU MOCEACTBUM ICSITEIHHOCTH;

KOOPJAWMHUPOBATh U BBINOJHATH pabOTy B  YCIOBUAX PeEaJbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBHS,

pa3BUBaTh KPEATUBHOE MBIIICHHUE TIPH PEIICHUH )KU3HCHHBIX TTPOOJIEM.

ba3oBble ncciaenoBarejabCcKue J1eCTBHUSA.

BJIQJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUYEBBIMHA TOHATHUSIMH U METOJIaMHU
(bu3nUecKoil HayKu;

BJIAJICTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIHCKOM u MPOCKTHOM
NEATCIbBHOCTH B 00JacTH  (DU3WMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITCILHOMY  TIOMCKY  METOJIOB  peleHus 3agad  (U3UISCKOTO
COJICPKaHMS, TPUMEHECHHIO Pa3IMYHbBIX METOJIOB MO3HAHUS,

BJIAJIETh BHJAMHU JCATEILHOCTH IO TOJYYCHHIO HOBOTO 3HAHHS, €ro
UHTEpIpPETAlliA, MPeoOpa3oBaHUI0 W TMPUMEHEHUIO B Pa3IMYHBIX YUCOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISBJISITh TIPUYUHHO-CIICJICTBEHHBIC CBSI3M W aKTyaJIu3HpOBaTh 3ajady,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHHs, HAaXOJWTh apryMEHTHI JJIsS J0Ka3aTeIbCTBA
CBOUX YTBEPIKJICHHI, 3a/1aBaTh apaMETPhl U KPUTEPUU PEIIICHHUS,

aHAIM3UPOBATh TIONYYCHHBIE B XOJIC€ PEIICHHs 3aJa4dl Pe3yJIbTaThl,
KPUTHYECKA OIICHMBATh HX JOCTOBEPHOCTH, IIPOTHO3UPOBAThH H3MCHCHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3aadyll B 00pa30BaTEIHHOU
JeSTeILHOCTH, B TOM YHCIIC TIPU U3y4YeHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAITUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;



yMETh TIEPEHOCUTh 3HaHMUS MO (QuU3NKe B MPAKTHYECKYIO 00JacTh
KU3HEACATEITLHOCTH;

yMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIC UJICH, MTpeJjIaraTh OpPUTHHAIIBHBIC MTOIX0/IBI U PEIICHUS;

CTaBHUTh IPOOJIEMBI U 33J1auH, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:

BJIaJIETh HABBIKAMH TOJy4YeHUs MHOOpManuu (U3UYECKOr0 COJACpIKaHMS
U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIIFHO OCYIIECTBIISATh MTOUCK, aHAJIN3,
CHUCTEMAaTHU3AIMI0 U MHTEPHpPETAIMi0O HHPOPMAIIUU Pa3IUYHBIX BUI0B U (opM
peCTaBICHHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(GOPMAIIUH;

UCIIOJIB30BaTh CcpelicTBa MHGOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJOTUA B PEIICHUM  KOTHUTHBHBIX, = KOMMYHHUKAaTUBHBIX  H
OpraHMU3allMOHHBIX 3a7a4 C COONIOJIECHUEM TPEeOOBAaHUM SPrOHOMMKHU, TEXHUKH
0€30I1aCHOCTH, TUTHEHBI, PECYPCOCOEPEIKEHHS, TTPABOBBIX M 3TUUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€301MacHOCTH;

Co3/1aBaTh TEKCThl (PU3UUECKOTO COJEPKaHMS B Pa3IMUYHBIX (popMmaTax ¢
y9éTOM Ha3HaueHHWs WHOOPMAMM M I1IEJICBOM  ayJIUTOPUH, BHIOUpas
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3yaTH3allNH.

KoMMyHMKaTHBHBIC YHHMBEpPCAJIbHBbIE Yy4eOHbIE 1eHCTBUS:

OCYIIECTBJISTH OOIIEHHEe Ha Yypokax (U3UKM H BO BHEYPOUHOUH
NEATEIBbHOCTH,

pacrio3HaBaTh IMPEANOCHUIKA KOH(JIMKTHBIX CHUTyalluid W CMATr4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO W JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIOJIb30BAHUEM
S3bIKOBBIX CPEJICTB;

NOHUMAaTh W HWCHOJIb30BaThb  IPEUMYIIECTBA  KOMAaHJHOW U
HUHIMBHIYaJbHON PaOOTHI;

BBIOMpPATh TEMATUKYy W METOJbl COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN Ka)XJOT'0 YJICHA KOJUIEKTUBA,

OPUHUMATh 1EJIU COBMECTHOM JAESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JICUCTBUS IO €€ JOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacnpenensiaTh poju ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXK/IaTh PE3yJIbTaThl
COBMECTHOU padoThI;

OIIEHMBATh KAa4€CTBO CBOETO BKJIAJa M KaXXJOr0 y4YacTHUKA KOMAaH/bl B
001Ut pe3yabTar 1Mo pa3pabOoTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBbIE MPOEKTHI, OLIEHUBATh HJEU C MO3ULHUH HOBH3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh IMO3UTUBHOE CTPATETMYECKOE NOBEICHUE B Pa3JIMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YHMBepPCAJbHbIE YueOHbIEe 1elCTBUSA
Camoopranusamnus:

CaMOCTOSTEIIbHO ~ OCYIIECTBIIATh IMO3HABATEIIbLHYIO JCSTEIHHOCTh B
obmactu (PU3MKKM W  aCTPOHOMHHM, BBISIBJIATH MPOOJEMbI, CTaBUTh W
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITEIIbHO COCTABJISITh TUTAH PEIICHUSI PACUETHBIX M KaYECTBEHHBIX
3a/ayu, TUIaH BBITIOJHEHUS TMPAKTHYECKOW padOThl ¢ YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATMIOYTEHUM;

J1aBaTh OIICHKY HOBBIM CUTYAIUsIM;



pacmupsTb  paMKd  yd4eOHOro TpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpOBaTh €ro, OpaTrhb Ha ce0s
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (hOPMUPOBAHUIO W TMPOSBICHUIO JIPYIUIIUA B 00JaCTH
(bU3UKH, TOCTOSHHO IIOBBIIATH CBOM OOpa3oBaTeIbHBIN U  KYJIbTYPHBIH
YPOBECHb.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B ICATEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJILTATOB IIEIISIM;

BJIQJIETh HaBBIKAMHU I[IO03HABAaTEJIbHOW pediiekcud Kak OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM W MBICIUTEIBHBIX IIPOILIECCOB, HUX PE3YJIbTATOB H
OCHOBaHUM;

UCIIOJIb30BaTh TPUEMBI pedIIeKCHUU Il OIEHKH CHUTyallud, BBIOOpa
BEPHOI'O PEIICHHUS;

yMETh OIIEHWBATh PUCKU W CBOEBPEMEHHO MPUHHMMATh PEIICHUS 10 HX
CHIKEHHIO;

IPUHAMATh MOTHBBI M apTyYMEHTBI JIPYTUX IIPH aHaJIU3€ PE3yIbTaTOB
NEeATEIIbHOCTH,

IPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

IPUHAMATh MOTHBBI M apTyYMEHTBI JIPYTUX IIPH aHaJM3E PEe3yJIbTaTOB
NEeATEIIbHOCTH,

IPU3HABATh CBOE MPABO M MPABO JIPYTUX HA OITHOKH.

B nporniecce 1ocTHKEHUS TUYHOCTHBIX PE3YITATOB OCBOCHUS ITPOTPAMMBbI
no (Qu3uke I YpPOBHS CpeaHero oOImero oOpa3oBaHUsS Yy OOyYarOIIUXCS

COBEPIIECHCTBYETCS AMOLMOHAIIbHBIN WHTEJJIEKT, MIpEANOIararouii
c(hOpMHUPOBAHHOCTH:
CaMOCO3HaHUS,  BKIIOYAIOMIETO  CIOCOOHOCTh  MOHHUMATh  CBOE

OMOITMOHAIBHOE COCTOSTHUE, BHJETh HAINpPaBJICHUS Pa3BUTUS COOCTBEHHOMU
AMOITMOHAIILHOM cepbl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHHsI, BKIIOYAIOIIEr0 CaMOKOHTPOIIb, YMECHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
OMOITMOHAJIBHBIM H3MEHEHUSIM M TPOSBIATh THUOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOINIEH CTPEMJICHUE K IOCTH)KCHUIO 1IeJIN
U yCrexXy, ONTUMHU3M, HTHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATH UCXOMS U3 CBOUX
BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONMIEH CIIOCOOHOCTh TMOHMMATh  AMOIIMOHAIBHOE
COCTOSIHUE JPYTMX, YyUYWUTHIBaTh €ro TP OCYIIECTBICHHH  OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAIBHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh  BBICTPAWBATH
OTHOUIEHUS C APYTUMH JIOJbMH, 3a00TUTHCA, TIPOSIBIISATh MHTEPEC U pa3periaTh
KOH(JIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konny oOyuenuss B 10 kiacce mpeIMeTHbIE pe3ysbTaThl Ha 6a30BOM
YPOBHE J0JKHBI OTpaXxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIMXCS YMEHUM:



JEMOHCTPUPOBATh HA MPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KapTHUHBI MUpPA, B PA3BUTHUH COBPEMEHHOM TEXHUKH U
TEXHOJIOTUM, B TPAKTUYECKOM JCSATEIBHOCTH JIOJCH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS] H3YUYEHHBIX (U3MUECKUX MOJICIICH:
MaTephalibHasi TOYKa, WHEpIHalbHAs cHCTeMa OTCYéTa, adCONIOTHO TBEPIOE
TEJ0, UJICaTbHBIN a3, MOJEIU CTPOEHUSI Ta3oB, >KUJIKOCTEW W TBEPABIX Te,
TOYEYHBIN 2JIEKTPUUYECKUN 3aps]l IPU pelieHUuU HU3NUECKUX 3a/1a4;

pacrio3HaBath (u3MyYecKue sBICHUSA (MPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKHU, MOJICKYJISIPHO-KUHETUYECKOW TEOPUH CTPOCHUS
BEUIECTBA W  JJIEKTPOJMHAMUKH: DPABHOMEPHOE U  PABHOYCKOPEHHOE
OpsIMOJIMHEWHOE  JBUXKEHUE, CBOOOJIHOE TAJeHUE TeJ, JBWXKEHHE TI0
OKPYXXKHOCTH, HWHEpLHUs, B3aumojaenctsue ten, auddys3us, OpOyHOBCKOE
JIBWKEHUE, CTPOCHUE KUJIKOCTEH U TBEPABIX TEJ, U3MEHEHUE 00bEMaA Tell MpHU
HarpeBaHuM (OXJIAXKJACHUH), TEIUIOBOE PABHOBECHUE, UCIApEHUE, KOHACHCAIIMS,
IUTABJICHUE, KPUCTAJUIM3allMs, KWUIIEHHE, BIAXXHOCTh BO3/yXa, IOBBIIICHUE
JABJICHUSl Ta3a TPU €ro HArpeBaHWM B 3aKPBITOM COCYIE, CBSI3b MEXIY
napamMeTpaMu COCTOSIHUSI Ta3a B HM3OMpolleccax, dJIEKTpHU3alus Ted,
B3aMMOJICUCTBHE 3aPs/I0B;

OMKCHIBATH MEXaHUYECKOE JBUIKEHUE, UCTIONb3YSl (PU3NUECKUE BETUUNHBI:
KOOpJIMHATa, MyTh, MEpPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHUJa,
UMITyJIbC ~ Tela, KUHETHYeCKass  dJHEprusi, IMOTCHIMaJbHAs  DHEPIHUs,
MexaHu4eckass paboTa, MeXaHWYecKas MOIIHOCTh; MPU OMHCAHUHU MPaBUIHHO
TPaKTOBaTh (PU3UYECKUU CMBICT HMCIOJIb3YEMbIX BEJIMYMH, UX O0O3HAUCHUS U
€MHUIIBI, HAXOAUTH (POPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3UUYECKYIO BEIIMUYUHY
C IPYTUMH BEIMUMHAMY;

OMKCHIBATh M3YYECHHBIC TEIJIOBbIE CBOWCTBA TEJ W TEIUJIOBBIC SBJICHMUS,
UCTIOJIb3YsT (pU3MUYECKHE BEJIUYMHBI JABJICHUE Ta3a, TeMIlepaTypa, CpEeIHss
KUHETUYECKasl SHEPTHUS Xa0TUYECKOTO JIBUKEHUS MOJIEKYI,
CpEeIHEKBaJpaTHUHass CKOPOCTh MOJIEKYJ, KOJMWYECTBO TEIUIOThI, BHYTPECHHSS
sHeprus, pabora Traza, KOIPPUIMEHT TOJIE3HOTO JEHUCTBUS TEIJIOBOTO
JIBUTATENS; TPU ONMUCAHWW TPABUJIIBHO TPAKTOBATh (PU3UUYECKHM CMBICI
UCIIOJIb3yeMbIX BEJIMYWH, WX O0003HAUCHUS W EJUHUIBI, HAXOAUTH (HOPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEJIMUUHY C IPYTUMH BEJIMUNHAM;

OMKCHIBATh  HM3YUYCHHBIE JJICKTPUUYECKHE CBOMCTBAa  BEIECTBA U
ANIEKTPUYECKUE SBICHUS (TPOIECCHI), HUCIOJIBb3Ys] (PU3MUYECKHE BEIUYUHBI:
ANEKTPUUECKUH 3apsif], DIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTD TM0JIs1, TOTEHIIHAT,
Pa3HOCTh TOTEHIIMAJIOB; MPH ONMHUCAHUM TPABUIBLHO TPAKTOBATh (DU3UUYECKUUN
CMBICJI HCTIOJB3YEMBIX BEJIMYMH, WX OOO3HAYCHUS W €IUHUIIbI; YKa3bIBATh
dbopMynbl, CBS3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIUYUHY C JIPYTUMHU
BEeITUYMHAMU;

aHAMM3UpoBaTh  (U3UYECKHME TPOIECChl M  SIBICHUSA, HCHOIB3YS
¢du3nueckrue 3aKOHbI W MPUHIUIBL: 3aKOH BcemupHoro Tsarotenus, I, Il u 11l
3akoHbl HbIOTOHA, 3aKOH COXpAaHEHUS MEXaHUYECKOW OHEPruH, 3aKOH
COXpaHEHUSI UMITYJIbCca, TPUHITUI CYMEPIO3UIIMN CHJI, TIPUHITUI PAaBHOIIPABHUS
WHEPIUATBHBIX CHUCTEM OTCYETa, MOJICKYJISIPHO-KUHETHUECKYI0 TEOPHIO
CTPOEHHUS BEIIECTBA, TA30BhIE 3aKOHBI, CBS3b CPEAHEH KMHETHUECKOW DHEPTUU
TETJIOBOTO JIBI)KEHUS MOJIEKYJI ¢ aOCOJIOTHON TeMIEpaTypoid, EPBBIM 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAHCHUS DJIEKTPUUYECKOTO 3apsna, 3akoH KyioHa,
IIPU 3TOM Pa3INvaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €0 MAaTEMaTUYECKOE
BBIPOKEHHE U YCJIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHHUMOCTH;



OOBSACHATH OCHOBHBIE MPUHIUIBI JIEHCTBHUS MAIllMH, NOpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyarh YCIOBHUS UX O€30MaCHOrO MCIOJIb30BaHUS
B MTOBCETHEBHOM YKU3HU;

BBITIOJIHATh JKCHEPUMEHTHI MO HWCCIAEAOBAHUIO (DU3MYECKUX SIBICHUU U
IPOLIECCOB C MCMOJB30BAHUEM MPSIMBIX MU KOCBEHHBIX H3MEPEHUH, MPHU ITOM
dbopmynupoBath mpoOieMy/3afady W THUIOTE3y Y4eOHOro HSKCIEPUMEHTA,
coOUpaTh YCTaHOBKY W3 MIPEIJIOKEHHOTO O0OpYAOBaHMS, MPOBOJUTH OMNBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYIIECTBJIATh MPSIMbIE M KOCBEHHBbIE M3MEpPEHUs (PU3NYECKUX BEITUYMH,
Opyd STOM BBIOMPATh ONTHUMAIBHBIA CHOCOO H3MEPEHHS U HCHOJIb30BaTh
U3BECTHBIE METO/bI OIICHKU MOTPEITHOCTEN U3MEPEHHUI;

UCCJIEIOBATh 3aBUCHUMOCTH MEXAYy (PU3NYECKUMH BEJIUYMHAMHU C
UCIOJIb30BAHUEM TPSMBIX U3MEPEHUM, TPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(¢uKcHpoBaTh PE3yJIbTAThl MOJYUYEHHON 3aBHCHUMOCTHU (DU3NYECKUX BEJIMYMH B
BU/JIe TaOJIUII ¥ TpaUKOB, A€NIaTh BEIBOJABI IO pe3yjIbTaTaM UCCIIeI0BAHMUS;

coOmro/1aTh mpaBuia 0€30MacHOro Tpy/la P MPOBEJICHUU UCCIIEI0OBaHUN
B paMKaxX y4eOHOTO JKCIEpUMEHTa, Y4eOHO-UCCIEA0BATEIIbCKON U MPOEKTHOM
NESTEIBHOCTH € WCIOJB30BAHMEM  W3MEPHUTENbHBIX  YCTPOHUCTB U
1abopaTOpHOTO 000PYIOBAHUS;

pemarh pacu€THhIE 3aJadd C SBHO 3aJaHHONW (PU3UYECKONW MOJIEINbIO,
UCIIOJIb3Ys] (PU3MUYECKHE 3aKOHbI M TMPUHIMUIBI, HA OCHOBE aHajau3a YCIIOBUS
3a/1auyu BBHIOUPATh (PU3HUECKYIO0 MOJIEIb, BBIJCIATh (PU3NUYECKHE BEIUYUHBI U
dbopmMybl, HEOOXOIUMBIE ISl €€ pelIeHUs, TPOBOAUTh PACUETHl U OIICHUBATH
peaTbHOCTh MOTYYEHHOTO 3HaYeHUsT (PU3NUECKON BEITMUUHBI;

penarhb KaueCTBEHHbIE 3a/1auu: BBICTPAUBaTh JIOTUYECKH
HEMPOTUBOPEUMBYIO 1IETIOYKY PACCYXKICHUN C OMOPON HA M3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHHUS;

UCIIOJIb30BaTh ~ IPU  pEHICHWH  y4yeOHBIX  3a/Jad  COBPEMEHHbBIC
UH(GOPMAIIMOHHBIE  TEXHOJOTUHM  JUIsi  TIOMCKAa, CTPYKTYPUPOBaHUSI,
UHTEpNpETallid W  TPEJCTaBICHUA y4eOHOW ©  Hay4YHO-TIOMYJISIPHOMN
uHboOpMaIlUK, TIOJYYCHHOW U3 PA3JIMYHBIX HMCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOJyYaeMyto HHPOPMAIIUIO;

OPUBOJUTH TPUMEPHI BKJIAJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-
(GU3HKOB B pa3BUTHE HAyKH, OOBSICHEHHE IMPOIIECCOB OKPYXKAIOIIEro MHpA, B
Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BATh TEOPETHUUECKUE 3HAHUS TI0 (PU3UKE B TTOBCEIHEBHOM KU3HU
uist  obecrieueHuss O6e30macHOCTH TpW  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMH, ISl COXPAHEHUS 37I0POBBS U COOIIOJICHUS HOPM
HKOJIOTUYECKOTO TTOBEACHUS B OKPYXKAIOIIEH CpeJIe;

paboTaTh B TPYIIE C BBINOJHEHHEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIbI, PANUOHATIBHO PACHpPENeNsiTh OOS3aHHOCTH H
IUTAaHUPOBATh  JICSITEIbHOCTh B  HECTAHJAPTHBIX CHUTYyallMsIX, aJIeKBATHO
OIICHMBATh BKJIQJ KaXJOT0O U3 YYaCTHUKOB TPyNNbl B  PEIICHHE
paccMaTpuBaeMON MPOOIIEMBI.

K konny oOyuenuss B 11 kiacce mpeIMeTHbIE pe3yJbTaThl Ha 6a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YHAIOIITUXCSI YMEHHUIA:

JIEMOHCTPUPOBATH HA TIPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHHUH
COBPEMEHHOW HAYyYHOW KapTUHBI MUPA, B PAa3BUTHUU COBPEMEHHOM TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON AEATEIBHOCTU JIFOAEH, LIETOCTHOCTh U €IUHCTBO
¢bu3HUecKoil KapTUHBI MUPA;



YUUTHIBATh TPAHUIIBI TPUMEHEHMS] H3YUYEHHBIX (U3MUYECKUX MOJEIICH:
TOYEYHBIN SJICKTPUYECKUN 3apsii, Jyd CBETa, TOYEUYHBI HMCTOYHUK CBETa,
gliepHasi MOJEJIb aTOMa, HYKJIOHHAs MOJeldb aTOMHOTO Sipa MNpU pEUICHUU
bu3nueckux 3aaay;

pacrio3HaBath (U3WYECKUe SBICHUSA (TPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB DJJEKTPOJAMHAMHKMA M KBAaHTOBOM (U3MKHU: DJIEKTpUYECKas
IPOBOJUMOCTbH, TEIUIOBOE, CBETOBOE, XMMHUECKOE, MarHUTHOE JICHCTBUS TOKa,
B3aMMOJICUCTBHE  MAarHUTOB, JJIEKTPOMATHUTHAs  MHIAYKLUMS, JIEWCTBHE
MarHUTHOTO TOJISI Ha TIPOBOJHUK C TOKOM U JBIDKYIIMICS — 3apsj,
ANIEKTPOMATHUTHBIE KOJICOAHUSI M BOJIHBI, MPSMOJMHEHMHOE pPacHpOCTpaHEHHUE
CBETa, OTPAKEHUE, MpeoMIIeHne, HHTepdepeHtrs, TuPpaKkIus U NOIIpU3aLUs
CBeTa, IUcrepcus cBeta, poTtodniekTpudeckuit a¢dext (hororddexr), cBeToBOE
JaBJICHUE, BO3HUKHOBEHHE JIMHEMYaTOTO CIEKTpa aromMa BOJOpoOja,
€CTECTBEHHAs U UCKYCCTBEHHAs paJIMOaKTUBHOCTD;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA BEUIECTBA (JIEKTPUUECKHE, MATHUTHBIE,
ONTUYECKHE, DJIEKTPUUECKYI0  MPOBOJAMMOCTb  PA3IMYHBIX  Cpel) H
AJIIEKTPOMATHUTHBIC SIBJICHUS (TPOIECCHI), UCTIONB3YsI (PU3NUECKHE BEIMYMHBI:
ANEKTPUUECKUH 3apsl, CUJIa TOKA, FJICKTPUIECKOE HANPSHKEHHE, DIIEKTPUUIECKOE
COTPOTHUBJICHUE, PAa3HOCTh MOTEHIIMAJIOB, S3JIEKTPOABMKYIIAs CuUa, pabdoTa
TOKa, HWHIYKIMS MarHUTHOrO Tmojs, cuina Awmmepa, cuna Jlopenia,
WHAYKTUBHOCTh KATYIIKW, DHEPTUSl DJIEKTPUYECKOTO M MArHUTHOTO IOJIEH,
NEPHUOJ U YacTOTa KoJIeOaHUN B KOJIeOATEIHbHOM KOHTYpE, 3apsij U CHJia TOKa B
npolecce TapMOHUYECKUX  DAJIEKTPOMATrHUTHBIX — KojeOaHuif, ¢GoKycHOe
PACCTOSIHUE M ONTHYECKasl CUjia JIMH3bI, IPU OMMCAHUU MPABHIBHO TPAKTOBATH
(bu3HUECKUIl CMBICI UCIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYEHUS W EAUHUIBI,
yKa3blBaTh (OPMYJIbI, CBSI3BIBAIONIME JAHHYIO (U3HMYECKYI0 BEIUYUHY C
JIPYTUMU BEJIMYUHAMY,

OMKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBJICHHUS U TMPOIECCHI, HCIOIB3YS
¢u3nuecKrue BEIMYHUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI U
4acToTa CBETa, SHEPTUs W UMMYJIhC (POTOHA, MEPUOJ TOJIypaclana, dHEPrHs
CBS3UM ATOMHBIX SjIep, NPHU OINKCAHUU TPABUIBLHO TPAKTOBATh (PU3UUYECKUIA
CMBICJI HCTIOJB3YEMBIX BEJIMYMH, WX OOO3HAYEHUS U €JIMHUIIbI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIIME JAaHHYI (U3UYECKYIO BEIUYMHY C JAPYTUMH
BEJIMYMHAMHU, BBIYUCIIATH 3HaUeHUE (DU3UUECKON BEIIMUNHBI,

aHaMM3UpoBaTh  (U3UYECKHME TPOIECChl W  SIBIICHUSA, HCIOIB3YS
du3nuecKkre 3aKOHbI U MPUHIUIIBL: 3aK0H OMa, 3aKOHBI MOCJIEA0BATEIHLHOTO U
napaJijieIbHOTO COEAMHEHHUS] TMPOBOJAHHUKOB, 3akoH Jlkoyns—JleHna, 3akoH
AIEKTPOMATHUTHON WHAYKIIUU, 3aKOH MPSAMOJUHEHHOTO pPaCHpOCTPaHEHUS
CBETa, 3aKOHbI OTPAKEHHS CBETA, 3aKOHBI IMPEJIOMIICHUS CBETa, yYpaBHECHHE
Oiinmrerina st GoTodddexTa, 3aKOH COXpAHSHHS JHEPTUH, 3aKOH COXPaHCHUS
UMITYJIbCA, 3aKOH COXPAHEHHUS DJJIEKTPUYECKOTO 3apsijia, 3aKOH COXPAHCHHS
MacCOBOTO YHCJIA, MOCTYyJaThl bopa, 3aK0H pajiIMOaKTUBHOTO pacmajia, Mpu 3TOM
paznuyaTh  CJIOBECHYH (OpPMYyIHUpPOBKY 3aKOHA, €ro MaTeMaTUYeCKOe
BBIPOKECHHE U YCJIOBUS (TPaHUIIBI, 00JIACTH) MPUMEHHUMOCTH;

OTpeNeNsITh HampaBleHWE BEKTOpa WHAYKIIMA MAarHUTHOTO  TIOJIS
MIPOBOJTHUKA C TOKOM, CHJIBI AMIiepa u cuiibl JIopeHiia;

CTPOUTh M OMHUCHIBATH M300pa)KEHUE, CO3/1aBaEMOE€ IIJIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHATH IKCIEPUMEHTHI TIO0 MCCICIOBAHUIO (PU3UYECKUX SIBICHUMA H
MIPOIIECCOB C HMCIOJIb30BAaHUEM MPSIMbIX M KOCBEHHBIX M3MEPEHUH: MPU STOM
dbopmynupoBath mpoOieMy/3agady W THUIOTE3y YYeOHOTO OSKCIEPUMEHTA,



coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBaHWs, MPOBOIUTEH OMBIT U
(GopMyITUPOBATH BEIBOIBI;

OCYIIECTBIISITH TPSIMBbIE M KOCBEHHBIE M3MEPCHHsI (PU3NYCCKUX BEIUYHH,
IpU 3TOM BBIOMpATh ONTHMAJBHBIA CHOCOO W3MEPEHHUs] W HCIOJIb30BaTh
M3BECTHBIC METOJIBI OIEHKU MOTPEIIHOCTEH U3MEPEHUIA;

MCCIICJIOBATh 3aBUCUMOCTH (DU3MYECKHX BEJIMYMH C HCIOJIb30BaHUEM
NpSMBIX HM3MEPEHUU: TPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHPOBATH
PE3yNbTaThl IOJYUYEHHOW 3aBUCUMOCTH (DM3MUECKHUX BEIMYMH B BUC TaOIUI] U
rpaduKoB, JeNaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICOBAHHUS,

cOOIOIaTh TpaBmiIa OE30MMACHOTO TPyIa IPH MPOBEICHUHN HCCIICT0BaHUI
B paMKax yueOHOro 3KCIepHMEHTa, Y4eOHO-UCCIeIOBATEILCKON U MPOCKTHON
JCSATENIBPHOCTH  C  WCTOJB30BAHUEM  HU3MEPHUTCIBHBIX  YCTPOHUCTB U
71a00paTOPHOTO 00OPYAOBAHUS;

pemath pacuéTHhIC 3aJaddl C SBHO 3aJaHHON (U3MYECKON MOJENbIO,
UCTIONB3Ys (PU3NYECKUE 3aKOHBI W TPUHIIMIIBI, HA OCHOBE aHAN3a YCIOBUS
3aJla4il BBIOUPATHh (PU3UYECKYIO MOJICNb, BBIACIATH (DU3MUECKHUE BEIUYMHBI U
dopMyITbl, HEOOXOAMMBIE IS €€ PEIICHUs, MPOBOIUTH PACUEThl U OIEHUBATH
PEATBHOCTH IMOTYICHHOTO 3HAYCHHSI (PU3UIECKON BEJTMYNHBI,

pemathb KauyeCTBCHHBIC 3aJ1auH: BBICTpanBaTh JIOTUYECKH
HEMPOTUBOPEUYHUBYIO 1IETIOUYKY PACCYXKIEHUN C OMOPON HAa M3YUYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHHUS;

UCTIONB30BaTh  TPU  pEHICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WHPOPMAITMOHHBIE  TEXHOJOTHUH ISl TOWCKa,  CTPYKTYPHUPOBaHUS,
UHTEPIPETalMd ®W  TPEJACTaBICHHUS Y4eOHOW ©  HAYYHO-TIOMYJISIPHON
UHPOpMAIIMU, TIONYYCHHOW W3 Pa3MYHBIX HCTOYHHKOB, KPHUTHYCCKU
aHATM3UPOBATH IMOTyIaeMyI0 HH(OPMAIIHIO;

OOBSCHATh TPHHIMIIBI JCWCTBHSI MAIIMH, MPUOOPOB M TEXHUYCCKUX
YCTPONCTB, pa3iuyaTh yCJIOBHUS WX 0€30MacHOr0 HUCIHOJIb30BAaHUS B
MOBCEHEBHOM JKU3HU;

NPUBOJUTH TMPUMEPH BKJIAJa POCCHUCKHX U 3apyOC)KHBIX YYEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOLIECCOB OKPY’KAIOIIETO MHUPA, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS 0 (U3UKE B TIOBCEIHEBHON KU3HU
Uit obecrieueHuss O6e30macHOCTH Tpu  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, JJISI COXPAHEHUS 37J0POBBSI U COOIIOJICHUS HOPM
HKOJIOTUYECKOTO TTOBEACHUS B OKPYXKAIOIIEH CpeJIe;

paboTaTh B TpPYIIE C BBITOJHCHUEM pPa3IMIHBIX COIUAIBHBIX POJICH,
IUTAHUPOBaTh PabOTy TPYIIIBI, PaIlMOHAIBHO PACIPEACTATh O0O0S3aHHOCTH U
IUTAHUPOBATh JIEATEIBHOCTh B HECTAaHAAPTHBIX CHUTYaIlUsAX, aJIeKBaTHO
OIICHMBAaTh BKJAJ KaXKIOrO W3 YYaCTHHUKOB TPYIIBI B  PEIICHUE
paccMaTprBaeMoiu pOOJIEMBL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HanmenoBanue KoumnuecTBo yacos
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypchbl
NporpaMmel padoThI padoThI
Paznea 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
11 ®usrka 1 METOBI 5 bubmuoreka [JOK
' HAy4YHOTO MO3HAHMS https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemarika > https://m.edso0.ru/7f41bf72
but6mmoreka [IOK
22 Huriamika ! https://m.edso0.ru/7f41bf72
3aKOHBI
23 COXPAHCHIS B 6 1 1 bubnuoteka [JOK
' P https://m.edso0.ru/7f41bf72
MEXaHHUKE
Hroro 1o pasneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
OcHOBBI
31 MOJIEKYJISIPHO- 9 1 bu6bnuoreka [IOK
' KHHETHYECKOM https://m.edsoo.ru/7f41bf72

TEOPHUH



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

3.9 OcHOBBI 10 bubnmoreka [JOK
' TEPMOANHAMUKI https://m.edsoo.ru/7f41bf72
ArperatHble
33 COCTOSTHUS 5 bubmuorexa [JOK
' BentectBa. Pa3oBbie https://m.edso0o.ru/7f41bf72
EPEXOJIBI
Hroro no pazgeny 24

Paznen 4. JIEKTPOJAUHAMUKA

bu6mmoreka [IOK
41 UICKTPOCTATHKA 10 https://m.edso0.ru/7f41bf72
ITocrosiHHBIM
42 ANEKTPUUECKUN TOK. 12 bubnuotexa [JOK
' Toxku B pa3IuyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO
YACOB I10 68

I[TPOI'PAMME



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

11 KIIACC

HauMeHOBaHHE KoJauyecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
nporpamMmbl padoThI padoThI
Paznen 1. 9JIEKTPOIUHAMUKA
MarsuTHoe I10JI€. Bu6 1IOK
HOJINOTEKA
11 ICKTPOMATHUTHAA 11 1 3 https://m.edsoo.ru/7f41c97¢c
WHTYKIAS
Hroro no pasaeny 11
Pasznen 2. KOJIEBAHUSI U BOJIHbI
MexaHu4yecKue 1
2.1 DJIEKTPOMArHUTHBIE 9 1 bubnnorexa LIOK
' P https://m.edso00.ru/7f41c97c
KOJIeOaHus
MexaHu4yecKue 1
2.2 DJIEKTPOMArHUTHEIE 5 1 bubnmorexa LIOK
' p https://m.edso00.ru/7f41c97c
BOJIHBI
bu6nuoreka [IOK
2.
3 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Wroro no pazueny 24

Paznea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OCHOBBI CIIEAATILHON
TEOpPUH

OTHOCHUTCIIBHOCTHU

but6mmoreka [IOK
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

Hroro no pazneny 4

Paznesn 4. KBAHTOBAS ®PU3UKA

41 DJeMEeHThI KBAaHTOBOU 6 bu6nuoreka [IOK

' ONTUKU https://m.edso00.ru/7f41c97¢
bubnnoreka IIOK

4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97¢c
bubmuorexa [JOK

4.3 ATOMHOE 51pO 5 https://m.edsoo.ru/7f41c97¢c

Hroro no pasaeny 15

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMUU - 1 bubnmnoreka [JOK
' ¥ acTPOQH3HUKH https://m.edsoo.ru/7f41c97c
Hroro no paszneny 7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 Oo6o61maro1iee 4 bu6nuoreka [IOK
' MIOBTOPEHUE https://m.edsoo.ru/7f41c97c
Hroro no pasaeny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 4 .
YACOB I1O I[TPOI'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KounyecTBO 4acoB
DJIeKTPOHHbIE
Hara uudgposbie
n | Tema ypoka KoutpoabHbie IpakTuyeckue
Bcero U3ydeHus o0pa3oBaTejibHbIE
/ padoThI padoThI
pecypchbl
n
®dusnka — HayKa O MPUPOJIE. bubnmnoreka [HOK
1 Hayunslie MeToab! MO3HAHKS 1 https://m.edsoo.ru/ff0c32e
OKPYKAKOLIEro MUPa 2
Ponb u mecTo puzuku B
OpPMHPOBAaHUH
g)OBp eMI;HHofI Hay4YHOU bubmorexa HOK
2 P i 1 https://m.edsoo.ru/ff0c33e
KapTUHBI MUPA, B 6
MPAKTUIECKON JACSITeTLHOCTH B
B1030) (%1
Mexannueckoe IBHKEHUE.
OTHOCHUTEILHOCTh bu6nuoreka [IOK
3 MEXaHUYECKOTIO JBHKCHUS. 1 https://m.edsoo.ru/ff0c350
[Tepemenenue, CKOPOCTb, 8
YCKOpEHHUE
PaBHOMEDHOE but6mmoreka [IOK
4 pHo 1 https://m.edso0.ru/ff0c362
MPSIMOJIMHEHHOE JIBIDKCHUE 0
5 PaBHOyCKOpEeHHOE 1 bubmmoreka [JOK
MPSMOJIMHEITHOE IBUKEHHUE https://m.edsoo.ru/ff0c372



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e

€

CBo0OogHOE ITaficHUE.

bu6nmoreka [IOK

6 YckopeHnue cBOOOHOTO https://m.edsoo.ru/ff0c39c
naJcHUs C
KpuBosnHeliHOe 1BUKEHHE. bubnmoreka [JOK
7 JIBr>KeHHE MaTepuaabHON https://m.edsoo.ru/ffOc3ad
TOYKH IO OKPY>KHOCTH a
IIpyuHIUIT OTHOCUTEIBHOCTH
lNanunes. MuepunaibHbie Bubmiorexa IIOK
8 ] . https://m.edsoo.ru/ff0c3be
cucreMsl orcyera. [lepBrlii 3
3akoH HproToHa B
Macca tena. Cuia. [punnun
. bu6nuoreka [IOK
cynepnosuiuu cuil. Bropoi
9 https://m.edsoo.ru/ffOc3be
3akoH HeroToHa 1151 8
MaTepuaibHOU TOUKU B
Tperuit 3akoH HeroToHa miis Bubmaorexa IIOK
10 P https://m.edsoo.ru/ff0c3be
MaTepHalbHbIX TOUEK 3
3aKOH BCEMUPHOTO
bu6nuoreka [IOK
Tarotenus. Cuiia TSHKECTH.
11 https://m.edsoo.ru/ff0c3d0
ITepBas kocMuueckas 0
CKOPOCTb =
Cuna ynpyroctu. 3akoH bubmorexa TIOK
12 ' https://m.edsoo.ru/ffoc3el
I'yka. Bec Tena 3
13 | Cuna tpenus. KoaddunmeHt bubmorexa [TOK

https://m.edsoo.ru/ffOc3f76



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

Tpenus. Cuiia
COIIPOTHUBIICHUS MIPH
JIBIDKCHUU TeJa B KUJIKOCTH
WU Ta3e

ITocrynarenbHoE U
BpAILlaTEJIbHOE IBUKEHUE
a0COIOTHO TBEPIOTO Tena.

bubmuorexa [JOK

14 https://m.edsoo.ru/ff0c41a
MowmeHT cunsl. [lnedo cuibl. 6
VYcioBust paBHOBECHS B
TBEPJIOTO TENA
Nmnynbc maTepuanbHOU
TOYKH, CUCTEMBbI
bu6mmoteka [IOK
MaTepHualbHbIX TOUEK.
15 https://m.edsoo.ru/ff0c43d
Nmnynbe cuibl. 3aKoH 6
COXPAaHEHUs UMITYJIbCA. B
PeaktuBHOE NBHKEHUE
PaboTta 1 MOIITHOCTE CHIIBI.
Kunernueckas sHeprus bubmuotexa [JOK
16 | wmarepuanabHOI TOUKH. https://m.edsoo.ru/ff0c450
Teopema 06 n3MEeHEHUH 2
KMHETUYECKON SHEPrUu
[loTeHumanbHast SHEPTHUSL.
[ToreHmanpHas SHEPrust
T —— bubmuoreka [JOK
17 https://m.edsoo.ru/ff0c461

npyxuHbL. [loTeHInanbHAS
SHEPTHs Tella BOJIU3U
MOBEPXHOCTU 3eMIIH

a



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a

18

[ToreHumanbHbIE U
HEMOTEHIUAJIbHbBIC CUJIBI.
CBs13b pabOTHI
HEMOTEHIUAIbHBIX CUJI C
M3MEHEHUEM MEXaHUYECKON
SHEPIUH CUCTEMBI T€J. 3aKOH
COXPAHEHHUSI MEXaHUYECKOMN
SHEPruun

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c478
c

19

JlaGopaTopHnas pabota
«HccnenoBanue cBs3u
paboTHI CUJIBI C U3BMEHEHUEM
MEXaHHUYECKOH SHEPTHUHU Tela
Ha TIPUMEpPE PaCTSHKECHUS
PE3UHOBOTO JKI'yTa»

20

KonTponbhas pabota no
teme «KnHemaTuka.
Junamuka. 3aKoHbBI
COXpaHEHUS B MEXAHUKE)

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc4b?7
4

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
teopuun. bpoyHoBckoe
neuxenue. Audpdysus

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc4dc
2

22

Xapaktep JBUKEHUS U
B3aMOJICUCTBUS YaCTHIL
BelecTsa. Monenn
CTPOEHUS ra30B, KUIKOCTEH
U TBEPABIX TEI



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

23

Macca monexy:.
KommuecTBo BemiecTBa.
ITocrosinHast ABoraipo

24

TerioBoe paBHOBECHE.
Temneparypa u e€
n3mepenue. [lkana
temneparyp Llenbcus

25

HNneanpuerii raz 8 MKT.
OcnoBHoe ypaBaenne MKT

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde

26

AbGcounoTHas TeMieparypa
KakK Mepa CpelIHen
KMHETUYECKON SHEPruu
JBUKEHUS MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneipona

bubmuorexa [JOK
https://m.edsoo.ru/ff0c511
e

27

3akoH JlampToHa. ["a3oBbIic
3aKOHBI

28

JlaGopaTtopHnast pabota
«Hccnenosanue
3aBUCUMOCTH MCKIY
rapaMeTpaMy COCTOSTHHS
Pa3peKEeHHOTO razay

29

N3onporieccrl B uaeaaibHOM
ra3e u ux rpapuyeckoe
MIPE/ICTaBJICHHE

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c570
e

30

Buytpennsis sneprus

but6mmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e

TEPMOJIUHAMUYECKOMN
CUCTEMBI U CTIOCOOBI €€
n3meHenus. Koanuectso
TEIUIOTHI U padoTa.
BHyTpeHHss sHEprus
OJIHOATOMHOTO UJ€aIbHOTO

https://m.edsoo.ru/ff0c595
2

rasa
bubmuorexa [JOK
31 | Bugs Temonepenaun https://m.edsoo.ru/ff0c5c3
6
Y nenbHas TEINIOEMKOCTD
BemecTBa. KonnuecTBo bubnnoreka IIOK
32 | TemIoTH NpH https://m.edsoo.ru/ff0c5c3
TeruTonepeaaye. 6
AnrabaTHBIN mporecc
IlepBblii 3aK0H
33 TEPMOJMHAMUKH U €T0 bu6nuoreka [IOK
IIPUMEHEHHUE K https://m.edsoo.ru/ffOc5efc
M30IpoIeccam
HeoGpatumocTs nporieccos bu6muoreka [JOK
34 | B mpupoae. Bropoii 3akoH https://m.edsoo.ru/ff0c623
TEPMOIUHAMUKHU 0
. bu6nuoreka [IOK
[Tpuaumn gerictBus u KI1
35 . . A a https://m.edsoo.ru/ff0c600
TETIJIOBOW MAaIlIuHbBI )
36 | Iluxn Kapnuo u ero KITJ]
37 | Dxonorudeckue mMpoOIeMbI



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a

TCIINIOOHCPICTUKHA

O06o0maromuii ypok bubmuorexa [JOK
38 | «MomnekymnsipHas (pu3HKa. https://m.edsoo.ru/ff0c693
OCHOBBI TEPMOJUHAMUKH» 8
KoHnTtposbHas padoTa mo
TeMe «MoekyspHas bubmorexa LOK
39 yop https://m.edsoo.ru/ff0c6a5
¢usuka. OCHOBBI 0
TEPMOAUHAMHUKH a
[TapooOpa3zoBanue u bubnuotexa [HOK
40 | xonpaeHcamus. Mcnapenue u https://m.edsoo.ru/ff0c63b
KHIICHUE 6
AOcomoTHas U bubnnoreka IIOK
41 OTHOCHUTEJIbHAS BIAXKHOCTh https://m.edsoo.ru/ff0c64d
BO3/1yxa. HacwlleHHbIi nap 8
TBépnoe Teno.
Kpucrannuueckue u
aMopdHBIC Tea.
42 | A I/II;(OI)T OITHSI CBOMCTB bubmorexa HOK
" P https://m.edsoo.ru/ff0c65f0
KpucTtauioB. Kuakue
kpucrtauibl. COBpeMEHHbIE
MaTepraTbl
[LnaBnenne u
KpUCTaJIM3anus. Y AeiabHast bubmorexa LOK
43 P I https://m.eds00.ru/ff0c670
TEIJIOTA IJIABJICHHUS. g
CyO6numarus B
44 | VYpaBHEHHE TETUIOBOTO but6mmoreka [IOK



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708

OaylaHca

https://m.edsoo.ru/ff0c682
0

DJneKkTpusanus Ted.

Onexrpuueckuii 3apsn. [Isa bubmiorexa LIOK
45 ' https://m.edsoo.ru/ff0c6bc
BUJIA SJICKTPHUCCKUX c
3aps10B -
H OBOJIHHKHU, TUIJICKTPUKN
HI;[OH POBOJHUKHU 3T£(OH Bubmiorexa IIOK
46 n ' https://m.edsoo.ru/ffOc6bc
COXpaHEHHUS JEKTPUUECKOTO c
3apsga B
BzaumopeiicTBue 3aps10B. Bbubnmorexa LIOK
47 | 3akon Kynona. Toueunsiii https://m.edsoo.ru/ffOc6ce
ANEKTPUYECKUIN 3apsif 4
HarmpsxénnocTs
AIEKTPUUECKOTO TIOJIA.
48 [TpuHIHTO CyIEPHIO3UIINT Bubmnorexa HOK
PUHLL yrep Ivl https://m.edsoo.ru/ffOc6df2
AIEKTPUIECKUX TTOJIEH.
JIvHMM HaNpsSYKEHHOCTH
PabGora cun
49 3JIEKTPOCTATUYECKOTO MOJIA. bubnuotexa [JOK
ITorenmuan. PasHoCTh https://m.edsoo.ru/ff0c6f00
NOTEHIIMAJIOB
H OBOJHHUKHN U JUDJICKTPUKU
P P bubmmorexa [JOK
B DJICKTPOCTATHYECKOM IIOJIE.
50 https://m.edsoo.ru/ff0c701

Jwusnexrpudeckas
IIPOHUIIAEMOCTh

8



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018

51

DJIEKTPOEMKOCT.
Konpaencarop

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c712
6

52

DIEKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCaTopa. JHEprus
3apsKEHHOT0 KOHJEHCAaTopa

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc72c
0

53

JlaGopaTtopHnast pabora
"Uzmepenue
BJIEKTPOEMKOCTH
KOHJIeHcaTopa"

54

[TpuHIMD AEHCTBUS U
IPUMEHEHNE
KOH/ICHCAaTOPOB,
KOIMPOBAJIBHOTO arapara,
CTPYHHOTO NIPUHTEPA.
DneKTpocTaTHIECKast
3amuTa. 3a3eMIICHIE
ANIEKTPONPUOOPOB

55

DIIEKTPUUYECKHI TOK,
YCJIOBUS €0
CYILIIECTBOBAHUS.
[TocTostHHBIN TOK. Cuina
Toka. Hanpsxenne.
Conportusnenue. 3akoH Oma
JUISL y9acTKa enu

56

ITocnnenoBarenpHOE,
napajuieIbHOE, CMEIaHHOE

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc74f0



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

COCTMHEHUE MPOBOTHUKOB.
JlaGopaTtopHnast pabora
«M3y4yeHne cMenanHoro
COCIMHEHUS PE3UCTOPOB)

57

Pabora 1 MOIIHOCTH
ANEKTPUUECKOTO TOKA. 3aKOH
[xoyins-Jlenna

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c783
8

58

3akon Oma aJis MOTHOM
(3aMKHYTOM) JI€KTPUUECKON
uenu. Kopotkoe 3ambIKaHue.
JlaGopaTtopHnas pabota
«M3mepenue DJ1C
MCTOYHUKA TOKA U €r0
BHYTPEHHETO
COTIPOTHBIICHUS

bubnnoreka IIOK
https://m.edsoo.ru/ffOc7ae
0

59

DJNIeKTpOHHAs MPOBOJAUMOCTh
TBEPJBIX METAJUIOB.
3aBUCHMOCTD
COTIPOTHUBIICHUS METAJIJIOB OT
TEeMITepaTypHI.
CBepXIpoBOAUMOCTh

60

DIIEKTPUUECKUI TOK B
Bakyyme. CBoiicTBa
DJIEKTPOHHBIX ITy4YKOB

61

[TomynpoBOIHUKH, UX
COOCTBEHHAs M IPUMECHast
npoBoaAUMOCTh. CBOMCTBA

but6mmoreka [IOK
https://m.edsoo.ru/ff0c84a

€



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae

p—~n-niepexoa.
[TomynpoBOAHUKOBBIE
IPUOOPHI

DIIEKTPUUECKHUI TOK B
pacTBOpax M pacruiaBax

bu6nmoreka [IOK

62 | SIEeKTPOIUTOB. https://m.edsoo.ru/ff0c82b
DNEKTPOIUTHYECKAS a
JTUCCOLIMAIUS. DISKTPOIIN3
DIIEKTPUUYECKHI TOK B ra3ax.
CaMOCTOSTEeTbHBIN U bubnnorexa LIOK
63 . https://m.edsoo.ru/ff0c84a
HECaMOCTOSITeNIbHBIN pa3psi. o
Momnnus. [Inazma -
OnexTpuueckue npuOopsl U
CTPOMCTBA U UX
64 i alf(TI/I‘{eCKOC MIPUMEHEHNE brbmmorexa LTOK
P P ' https://m.edsoo.ru/ff0c86fc
[TpaBuna TeXHUKH
0e30MacHOCTH
. bu6mmoteka [IOK
O06o0marommii ypok
65 HHATOTIUAH YP https://m.edsoo.ru/ff0c88b
«NEKTPOIUHAMUKA)» o
KonTponbhas pabota no
TeMe «JEKTPOCTATHKA. bubnmoreka [JOK
66 | IlocTOAHHBIN ANIEKTPUYECKHIA https://m.edsoo.ru/ff0c8a8
TOK. TOKM B pa3iauuHbIX a
cpemax»
67 PesepBHbIi ypoOK. bubaunorexa [IOK

KonTtponsHas pabora o

https://m.edsoo.ru/ff0c8ch



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

Teme "DIeKTpoIHHAMHUKA" 6
Pese 7| .
68 | OBobmaromi ypox 10 . BuGmmorera LIOK
LALLM ¥p https://m.edsoo.ru/ffOc8f6c
temaMm 10 kiacca
OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

Ne Koan4yecTBO 4acoB
DJIeKTPOHHbIE
Hara undgposbie
n | Tema ypoka KonTposibHbIe IIpakTuyeckue
Bcero U3ydeHust o0pa3oBaTejibHbIE
/ padoThI padoThI pecypesI
n
[TocTostHHBIC MATHUTHI U X
B3aUMO/ICHICTBHUE.
MarnutHoe nosne. Bekrop bubmorera [JOK
y ' 1 https://m.eds00.ru/ff0c977
MAaroMTHOW MHAYKIHH. 8
JluHuM MarHuTHOMN B
WHIYKIAH
MaruauTHO€ noJie
MIPOBOJHHKA C TOKOM. OTIBIT L bubnuorexa [JOK
Opcrena. Bzaumoseiictue https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
JlabopaTopHas pabota
«M3yueHne MarHuTHOTo 1 1 bubmorera [JOK
yi https://m.edsoo.ru/ff0c98fe
ITOJIA KaTylIKHU C TOKOM)»
JlelicTBME€ MarHUTHOTO TOJISI
Ha IMPOBOJHUK C TOKOM.
Cuna Amrmepa.
JlabopaTto I-II)aSI aborta 1 1 bubmorexa HOK
patoprad p - https://m.edsoo.ru/ff0c9acO
«HccnenoBanue nenucTBUS
IIOCTOSIHHOI'O MariuTa Ha
pPaMKy C TOKOM»



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

JlelicTBME MarHUTHOTO TOJISt
Ha JBUXKYIIYIOCS
3apsuKeHHYIo yactuily. Cuna
Jlopenna. PaGoTa criibl
Jlopenua

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9df4

DneKTpoMarHuTHas
unaykuus. [TotTok BekTopa
MarHuTHON unaykuuu. I1C
WHJYKUUU. 3aKOH
3JICKTPOMArHUTHOM
nHaykiuu Gapanes

JlaGopaTopHas paboTta
«UccnenoBanue sBICHUS
ANEKTPOMArHUTHOM
WHITYKITAH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcal50

NunykTuBHOCTS. SIBIIEHUE
camounHaykiuu. 9J1C
CaMOMHAYKIMU. DHEPTHUs
MarHUTHOTO TIOJIS KaTYIIKH
C TOKOM.
DJIEKTPOMArHuTHOE TOJIe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTsa u
WX IPUMEHEHUE:!
ITOCTOSIHHBIE MATrHUTHI,
3JEKTPOMArHHUTHI,
3JEKTPOJIBUTaTENb,
YCKOPUTEIIN IEMEHTaPHBIX



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

YaCTHULl, THAYKIIUOHHAA
I1I€4Yb

10

Oo6o06maromuii ypox
«MarsuTtHoe MnozJe.
DneKTpoMarHuTHas
AHIYKIAS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas padora no
Teme «MarauTHoe 1oJie.
DneKTpoMarHuTHas
WHITYKITHAS

bubmuoreka [JOK
https://m.edsoo.ru/ffOcad58

12

CBoOo/IHBIE MEXaHUYECKHE
KoseOaHus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHEprun

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«HccnenoBanue
3aBUCHMOCTH TIEpHO/Ia
MaJbIX KoJiebaHuii rpy3a Ha
HUTH OT JJTUHBI HUTH U
MAaccChI Tpy3a»

14

KonebarenbHbIi KOHTYD.
CB0OOIHBIE
ANEKTPOMArHUTHBIE
KoJIeOaHMS B HI€aIbBHOM
KoJe0aTeIbHOM KOHTYDE.
AHaorus Mexmay

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcb82
0



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820

MEXaHUUYECKUMHU U
ANEKTPOMATrHUTHBIMH
KOJIeOaHUIMU

15

®opmyna Tomcona. 3akon
COXpaHeHI/ISI 3HepI‘I/II/I B
HJIcaIbHOM KOJIeOaTSIbHOM
KOHTYpE

bubmuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasnenue o
3aTyXarouux KoJIeOaHusIX.
BriHyX1eHHBIE
MEXaHUYCCKHE KOJICOaHNs.
Pe3onanc. Beinyxnennsie
3JI€KTPOMAarHUTHbHIE
KoJieOaHMs

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbb8
6

17

IlepeMeHHBIN TOK.
CunyconaanbHbII
IIEPEMEHHBIN TOK.
MOIHOCTE IEPEMEHHOTO
TOKa. AMIUIUTYTHOE U
JIEWCTBYIOIIECE 3HAYCHHUE
CWJIBI TOKA W HAIIPSIKEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbd3
4

18

Tpancdopmatop.
[IpousBoacTBO, nepenaya u
notpebeHne
JIEKTPUUYECKON SHEPTUN

19

YerpolictBo U
MPaKTUYECKOE IPUMEHEHUE

bubmmoreka [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3JEKTPUUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKa, TUHUH
AJIeKTpoIepeaq

20

DKOJIOrM4eCKUe PUCKU TIpU
MIPOU3BOJICTBE
anexTposHepruu. Kynprypa
UCIIOJIb30BAHUS
AIIEKTPOIHEPTUH B
MIOBCE/THEBHOM KU3HH

21

MexaHuuyecKkre BOJHBI,
YCIIOBUS PaCIPOCTPAHEHHUS.
[Tepuoa. Cxopoctb
pacnpoCTpaHEHUs U JUTMHA
BOJHBL. [lonepeunsie n
MIPOJIOJIbHBIE BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcca54

22

3ByK. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa
ToHa. TeMOp 3ByKa

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcccOc

23

DNEeKTPOMarHuTHbIE BOJIHBI,
HX CBOWCTBA U CKOPOCTb.
[ITkaya a3neKTpOMarHUTHHIX
BOJIH

bu6nmoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHUHMIBI paIUOCBSI3U U
TeneBupeHns. Passurne
CPEJICTB CBSI3H.
Pagnomnokanus



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

KonrponsHas pabora

bubmuoreka [JOK

25 «Konebanus u BOTHBI» https://m.edsoo.ru/ffOcc6f8
[IpssMmonuneHoe
pacnpocTpaHeHHE CBETA B bubnnoreka [JOK

26 | oIHOpPOIHOMU cpee. https://m.edsoo.ru/ff0cd35
ToueyHbIii KICTOUHKK CBETA. 0
JIyu cBera
OTtpakenue cBeTa. 3aKOHbI

o7 | OTP@XKeEHN: CBETA. bubnuorexa [JOK
[Toctpoenue n3odpaxeHuit https://m.edsoo.ru/ffOcd4e0
B IUIOCKOM 3€pKajie
[Ipenomiienune ceera.
[TonHOEe BHYTpEeHHEE

28 | otpaxenue. [IpenenpHbIii bubmmorexa [OK

https://m.edsoo.ru/ff0cd7f6

yTOJI TOJTHOTO BHYTPEHHETO
OTpaKeHHUS
JlabopaTopHas pabota

29 | «M3mepeHune moka3aTens bubmmorexa [OK

https://m.edsoo.ru/ff0cd67a

MIPEIOMIICHUS CTEKIIa)
JInnzsl. [locTpoenue

30 M300paXkeH B JIMH3E. bubnnorexa [JOK
dopmyiia TOHKOH! JTUH3BL. https://m.edsoo.ru/ff0cddle
YBenuueHue JIUH3bI
JlabopaTopHas pabota

31 | «MccnenoBaHue CBOWCTB

M300paXEHUI B TUH3AX)



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

Hucnepcus ceera.
CII0XXHBII cocTaB 0€lIoro

32 | cgera. lIBer. JTaboparopHas
pabora «Habmronenue
JUCTIEPCUU CBETA
HNutepdepenuns ceera.

33 Tdy I:Euiﬂ cBeTA bu6mmoreka [IOK

P o https://m.edsoo.ru/ffO0ced22

JudpakionHas pemeTka

34 ITonepedHOCTh CBETOBBIX bubnuorexa [JOK
BoJiH. [lonsipusanus ceera https://m.edsoo.ru/ff0cf02e
OnTrueckue npuOOpsI U

35 | ycTpoiicTBa M yCIOBHS HX
0€301acHOr0 MPUMEHEHUS
I'paHUIBI TPUMEHUMOCTH

36 KJIaCCHYECKOM MEXaHUKHU. bu6mmoreka [JOK
[ToctynaTel cnennaibHOM https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIIEHOCTH
OTHOCUTENHHOCTD

37 OJTHOBPEMEHHOCTH. bubnmoreka [JOK
3aMeITIeHne BPEMEHH U https://m.edsoo.ru/ffOcfa42
COKpAITICHHUE JTHHBI
OHeprusi ¥ UMITyJIbC

38 PENSATUBUCTCKON YaCTHUIIHI. bu6mmoreka [JOK
CBs3b MaCChI C SHEPTUEH U https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPTHSI IIOKOS

39 | KontpoasHas pabora bubnuoreka [JOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

«Onruka. OCHOBBI
CIELMAJIbHON TEOpUU
OTHOCHUTEIILHOCTH»

https://m.edsoo.ru/ffOcf6f0

®otonbl. ®opmyna [1nanka.

bu6mmoreka [JOK

40
DHeprust 1 UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE Eub LOK
noNIMoTeKa
41 . A.T.
oroddexTa. OnbrTs: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl PoTorddexra.
® ud)(b . bubnuorexa [JOK
YpaBHeHue DIHIITEHHA IS
42 https://m.edsoo.ru/ff0d015
dororddekra. «KpacHas .
rpanuna» Gotordpdexra N
JaBnenue cera. OnbiThl 1. bu6mmoreka [IOK
43 | H. JlebeneBa. XuMuueckoe https://m.edsoo.ru/ff0d04a
nelicTBHE CBETa 6
TexHnueckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHE!
44 | dorosnemeHT, HOTOATUHK,
coJIHEeuHas OaTapes,
CBETOMO]T
Pemenue 3anau mo teme bu6mmorekxa [JOK
45 | «DnemMeHTHI KBAaHTOBOM https://m.edsoo.ru/ff0d030
OTITHK 2
Monpens aToma TomcoHa. bu6mmorexa [IOK
46 | Omsitsl Pesepdopaa mo https://m.edsoo.ru/ff0d091

PaCCECAIHNIO O-4aCTHII.

a



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a

IInanerapnas mozens aroma

47

ITocTtynater bopa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0afa

48

N3nydenue u norionieHue
(hOTOHOB TpH TIEpexo/Ie
aToma C OJHOTO YPOBHS
SHEpPruu Ha Ipyrou. Buasl
CHEKTPOB

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0afa

49

BostHOBBIE CBOICTBA
yactull. Bonnsl e bpous.
KopnyckynsipHo-BonHOBOM
nyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIy4€HHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OtkpsiTHE
pannoakTUBHOCTU. OIBITHI
Pesepdopaa o
OIpEeJICJIEHUIO COCTaBa
PaZlMOaKTUBHOTO U3ITyYEHHS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CsoiicTBa anb(a-, Oera-,
raMma-u3iydeHus. Bausaue
PaMOaKTUBHOCTH Ha
KUBBIC OPTaHU3MBI

52

OTKpbITHE IPOTOHA U
HelTpoHa. M30Toms!L.
Anbda-pacna.
DJIEKTPOHHBIN U
MTO3UTPOHHBIN OeTa-pacra.

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d116
2



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162

I'amma-uznydenue

53

OHeprus CBA3U HyKJIOHOB B
anpe. SlnepHsie peakuuu.

S nepHbiit peaktop.
[Tpobnembl, MepcreKTUBEL,
9KOJIOTUYECKHE ACTIEKTHI
AJIEPHON YHEPIETUKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d135
6

54

DneMeHTapHbIC YaCTHUIIBI.
OTKpbITHE TO3UTPOHA.
MeTop1 HaOJIIOICHUS 1
perucrpamnuu
AJIEMEHTAPHBIX YACTHII.
Kpyrastii cton
«DyH1aMeHTaIbHbBIE
B3anmMoaercTBUg. EMMHCTBO
(bu3MYECKOI KapTHUHBI
MUpPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e3
8

55

Bup 3B&3mHOrO Heba.
Co3Be3aust, spKue 3BE31bl,
[JIAHETHI, UX BHIMMOE
nemwkenne. CoiHeynas
cucrema

56

Comnnne. Conneunas
aKTUBHOCTE. MICTOUYHUK
sHeprun CoJiHIIa U 3BE3]T

57

3BE3bI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

rJIaBHOM
IIOCJICIOBATEIILHOCTH.
Buytpennee crpoenue
3BE311. COBpEeMEHHBIS
MPEACTABICHUS O
MIPOMCXOXKICHUH H
spomonuu CoHIa U 3BE3]

58

Muieunsiii [1yte — Hama
I'amaktuka. ITonoxxenue u
nerokeHue CoJiHila B
lanakTuxke. I'amakThky.
UYeEpHble ABIPHI B s11pax
rajakTUK

59

Bcenennas. Paz6eranne
rajiakTuk. Teopus
Bosbmioro B3peiBa.
PennkroBoe u3nydeHue.
MeraranakTuka

60

Hepemennsie mpoGiembl
aCTPOHOMHUU

61

KonTponbHas pabota
«DIIeMEHTHI aCTPOHOMHUHU U
acTpou3uKm»

62

O6o06maromuit ypok. Pomib
(U3HUKHU ¥ aCTPOHOMHUH B
3KOHOMHYECKOH,
TEXHOJIOTHYECKOH,




COIIMAIBHOM U dTHYECKOU
cdepax AeaTenTbHOCTH
yeJJoBEKa

63

O6o06maromuit ypok. Poib
U MecTO (GU3HUKH U
aCTPOHOMHH B
COBPEMEHHOM Hay4YHOH
KapTUHE MHUpa

64

O606maromuii ypok. Poib
¢bu3nveckoil Teopuu B
hopmMupoBaHUHT
IpeACTaBICHUH O
¢bu3nueckoii kKapTuHe MUpa

65

O606matonuii ypok. Mecto
(bu3MUeCcKOil KapTUHBI MHUPA
B 00I1IEM psY
COBPEMEHHBIX €CTECTBEHHO-
HAaYYHBIX MIPEACTaBICHUN O
pupoe

66

PesepBHbIii yPOK.
MarnutHOE€ nose.
DneKTpOMarHuTHasI
WHIYKIHS

67

PesepBHblit ypok. OnTuka.
OCHOBBI CIELIMATILHON
TEOPUH OTHOCUTEIBHOCTH




Pesepusiii ypok. KBanToBas

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d178

68 | ¢usuka. DneMeHTHI 1
ACTPOHOMHHU U aCTPODUUKH 4
OBILIEE KOJIMYECTBO 68

YACOB 110 ITPOTPAMME



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA

» ®usuka, 10 kmace/ Msxkumes I'.51., byxosuer b.b., Corckuit H.H. ox
penakmueit [TapdpentreBoit H.A., AkiinonepHoe obiiectBo «M31aTeancTBO
«IIpocBenienue»

» dusuka, 11 kimace/ Msikumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakmueit [TapdpentreBoit H.A., AkiinonepHoe obiiecTBo «M31aTeabcTBO

«HpOCBGIHeHI/IC»

METOAUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

«Duzuka: yueo. st 10 k1. o61eodpazosat. yupexaenuit / I'. 1. Maxuies,
b. b. byxosues, H. H. Cotckuii. M.: IIpocsemenue, 2008.»

(9NIEKTPOHHOE MPUIIOKEHUE K YUCOHUKY).

JI. A. Kupuk «®u3zuka 10 knacc. Pa3HOypOBHEBBIE CAMOCTOSITEILHBIE U
KOHTPOJbHBIE paboTh», ['uMHazus, 2005 .

JI. A. Kupuxk, FO. U. Jlux «®uszuka. COOpHUK 3a/laHUN U CAMOCTOSITEIIbHBIX
pabot», Unekca, 2004.

[TpumepHbIe TporpamMmsl 1Mo yueOHbIM npeameraM. @usuka. 10-11 kmaccsr. —

M.: IIpocsemenue, 2010. — 46¢. (CtangapThl BTOPOTO MOKOJICHHUS).

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
MHTEPHET

PECYPCHI ¢ LIOP:

Poccwuiickas anextponHas mmkoja https://resh.edu.ru/

bubnmoreka MOCKOBCKOH AJIEKTPOHHOM IIKOJIBI
https://uchebnik.mos.ru/catalogue

Buaeoypoku Ha caiite "Uudoypok" https://iu.ru/video-lessons

bubnuoTeka BUICOYpPOKOB MO IIKOJIBHOM Mporpamme Ha caite "Internetypox"



https://interneturok.ru/

Omnnaitn-mkona "3uatika" https://znaika.ru/
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