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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIero
oOpa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUI U TpeOOBaHUH K pe3ysibTaTam
OCBOEHHMSI OCHOBHOU 00pa3zoBaTesibHOM MporpaMmsl, npeactaBieHHbIx B GI'OC
COO, a Takxe c yd€toM (eaepainbHOil paboyeil mporpaMMbl BOCIUTAHUS U
KOHIIETIIMY TpenoaBanus yueOHoro npeamera «Pusnka» B 00pa3oBaTesIbHBIX
OpraHU3aAUAX Poccuiickoi Odenepannu, peanu3yrommx OCHOBHEIE
oOpazoBarenbHbIE POTPAMMBI.

Conepxanue mporpaMMbl 1o (GU3HMKE HampaBieHO Ha (HOpMHUpPOBaHUE
€CTEeCTBEHHO-HAYYHOU KapTUHbI Mupa oOyuarommxcs 10-11 kmaccoB mpwu
oOyueHMn uX (@u3nke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-
nesiTelbHOCTHOTO — moaxoaa. [Ilporpamma 1o (Qu3MKE  COOTBETCTBYET
tpeboBanusiMm GI'OC COO k miIaHUPyEeMbIM JIUYHOCTHBIM, MPEAMETHBIM U
METaIpeIMETHBIM pe3ysibTaTaM OOy4EHHUs, a TAK)KE YUUTHIBAET HEOOXOAMMOCTh
peanu3ald  MEXKMPEIMETHBIX CBA3ed (U3NKH C €CTeCTBEHHO-HAyYHBIMU
y4eOHbIMU TIpeaMeTaMu. B Hell ompenesnsitoTcsi OCHOBHBIE IEIH W3Yy4eHUs
bu3MKK Ha ypOBHE CpellHero 001iero o0pa3oBanusl, MIIAHUPYEMbIE PE3YIbTaTh
OCBOCHHS Kypca (PU3UKH: JMYHOCTHBIC, METANpeIMETHbIE, MPEAMETHBIC (HA
0a30BOM YpOBHE).

[Iporpamma no Qpu3uKe BKIIOYAET:

e IUIAHUpYEMbIE pE3yJbTaThl OCBOEHUS Kypca (u3uku Ha 0a30BOM

YpOBHE, B TOM YHCJIEC TPEAMETHBIC PE3YJIbTATHI 110 T0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Du3nkay 1mo rojgaMm o0ydeHusl.

®du3uka KaKk Hayka O HauOosiee OOMIMX 3aKOHAX MPHUPOBI, BBHICTyMas B
KauecTBe Y4yeOHOro MpeAMeTa B IIIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIAJ B
cucteMy 3HaHMi 00 okpyxkawomeMm wmupe. IIkoapHBIM Kypc QuU3MKu —
CUCTEMOOOpa3yIoUi 11  €CTECTBEHHO-HAYYHBIX y4EOHBIX MPEIMETOB,
MIOCKOJIBKY (DU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOIIECCOB U SIBJICHHI,
W3y4aeMbIX XUMHEH, Ouosioruei, usnueckoil reorpaduieii U acTpOHOMHUEH.
Hcnonp3oBaHne M aKTUBHOE MpPUMEHEHHE (U3MYECKUX 3HAHUM Ompenesnser
XapakTep U pPa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cdepe SHEpPreTUuKH,
TPAHCIIOPTa, OCBOCHUSI KOCMOCA, IMOJyYEHUsI HOBBIX MaTEPUAJIOB C 33JlaHHBIMU
cBolicTBaMH © JApyrux. W3yueHue QUMK BHOCUT OCHOBHOM BKJIAJ B
dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KAapTUHBI MHpa OOY4aloluxcs, B
dbopMHupoBaHWEe YMEHUN TMPUMEHSITh HAyYHBIH METOJ TO3HAHUA TpHU
BBITIOJIHEHUU UMHU YYEOHBIX UCCIICIOBAaHUM.

B ocHoBy kypca Qusmku a1 YpOBHS CPEIHETro oO0Iero oOpa3oBaHUs
MOJIOKEH ps HUACH, KOTOpPbIE MOKHO paccMaTpUBaTh KAaK MPUHIMIBI €ro
MOCTPOECHHSI.

Hoesa yenocmuocmu. B COOTBETCTBUU C HEW KypC SBISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJCPKUT MaTepuall U3 BCeX Pa3AesioB (U3HKH, BKIIOYACT
KaK BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DH3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW MmaTepual Kypca (U3UKA
o0beMHEH BOKpYr GuU3MYEeCKuX Teopuil. Bemymmm B Kypce sBIsSeTCS
dbopMupoBaHrEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTE€pPHH, BEIIECTBE U
noJie.

Hoesa cymanumapuzayuu. EE peanmzanus mpeanoaraeT MCIOIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMANa (U3HUIECKON HAyKU, OCMBICIICHUE CBSI3M Pa3BUTHUS
¢u3ukn ¢ pa3BUTHEM OOIIECTBAa, a TaKke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMHU U YKOJIOTHYECKUMU TTPOOIeMaMHu.



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

Hoes »sronoeuzayuu peanusyercs TOCPEIACTBOM BBEICHUS SJIEMEHTOB
coliepKaHMs, TMOCBAMIEHHBIX H3KOJOTMYECKHM TMpo0ieMaM COBPEMEHHOCTH,
KOTOpBIE CBSA3aHBI C PA3BUTUEM TEXHUKU U TEXHOJIOTHM, a Takke 00CYXICHUS
npo0iieM  palMOHAILHOTO  MPUPOJONOJIb30BAHUS M IKOJOTHYECKOMN
0€30I1aCHOCTH.

CrepHEBBIMU dJIEMEHTAMHU Kypca (PU3UKH Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBaHus ABJISAIOTCA puznueckue Teopuu (hopMupoBaHUE MPEACTABICHUM O
CTPYKTYpe OCTpOEHUsI PU3NYECKON TeopuH, posiv GyHIaMEHTAIBHBIX 3aKOHOB
U TPUHLUIOB B COBPEMEHHBIX TMPEJCTABICHUSAX O TMPUPOJE, TpaHUIAX
NPUMEHUMOCTH TEOPHM, Il ONHUCAHMUS €CTECTBEHHO-HAYYHBIX SIBIICHUN U
IIPOIIECCOB).

CuCTeMHO-JIeSITeIPHOCTHBIN TOAX0A B Kypce (HU3UKH pean3yeTcs
OpeXJe BCEro 3a CUET OpraHu3alii SKCIEPUMEHTAIBHOU JeATeIbHOCTH
oOyuaroruxcsi. st 6a30Boro ypoBHsI Kypca (DU3UKM — 3TO HCIOJIb30BaHUE
CUCTEMBI (DPOHTAIIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB U JIA0OPATOPHBIX
paboT, KOTOphle B Mmporpamme 1o (u3uke OObEIUHEHBI B OOIIUA CIHCOK
YUYEHMUYECKMX TMpaKTUYeCKuX paboT. BeijeneHne B yKa3aHHOM IepeyHe
1a60paTOPHBIX PabOT, MPOBOAUMBIX JIJII KOHTPOJS M OLEHKH, OCYIIECTBIISETCS
y4yacTHUKaMU  0Opa3oBaTEeNbHOTO Tpollecca HUCXOJs U3  OCOOCHHOCTEH
IUTAaHUPOBAaHUS W OCHalleHus kaOuHera ¢usuku. [Ipu sTom obecreunBaercs
OBJIAJICHHE OOYYAIOIIMMHUCS YMEHUSIMH IPOBOJUTHh KOCBEHHBIE HW3MEpPEHHS,
UCCJIeIOBAHUS 3aBUCUMOCTEN (PU3NUYECKUX BEJIIMYUH U MOCTAHOBKY OIIBITOB IO
IIPOBEPKE MPE/I0KEHHBIX THIIOTE3.

bonbioe BHUMaHUE yJEIsSETCs PEIICHUIO PACUETHBIX M KaueCTBEHHBIX
3anay. [Ipu sTOM Ju1st pacU€THBIX 3a/1a4 MIPUOPUTETOM SIBIIIOTCS 3a/1a4 C SIBHO
3alaHHOM  (DM3UYECKOM MOJENbIO, TO3BOJIAIONINE TPUMEHATh HW3YYEHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaKk U UHTETpUpYs
3HaHUS W3 pa3HbBIX pasznenoB. [[1s KadecTBEHHBIX 3ajady MPUOPUTETOM
SABJISIFOTCS  3aJaHUsl HAa OOBSICHEHUE TMPOTEKAHUS (PU3UUYECKUX SIBICHUM U
IIPOIICCCOB B OKPYXKAIOIIECH KWU3HHU, TpeOyrolrue BbIOOpa (GU3UISCKON MOICITH
JUTSI CUTYaIliy TTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmarepualibHO-
TEXHUYECKOMY O0O€CIeueHUI0 Y4eOHOro rmporecca 0a30BbId ypOBEHb Kypca
Gu3NKM Ha YpPOBHE CpEAHEro oOIIero oOpa3oBaHUs JOJDKEH H3y4aThCs B
YCIIOBUSX MPEIMETHOTO KaOnMHEeTa (PU3UKHU UK B YCIOBHSIX UHTETPUPOBAHHOTO
KaOWHeTa TPEIMETOB €CTeCTBEHHO-HAy4YHOro IuKiIa. B kabuHeTe Qu3nku
JOJDKHO OBITh HEOOXOAMMOE JIabOpaToOpHOE OOOPYIOBAaHUE JJISl BBHIMOJTHEHUS
yKa3aHHBIX B MpOrpaMMe MO (PU3MKE YUYCHHUECKHX MPAKTUYECKUX pPadOT U
JIEMOHCTPAIIMOHHOE 000pYTI0BaHHE.

JlemoHCTpaninoHHoe 000pynoBaHue (GOPMHUPYETCS B COOTBETCTBUU C
MPUHITUIIOM MHWHHMAJIBHOW JIOCTATOYHOCTH M O00OECIeUMBAECT MOCTAHOBKY
MEPEUYNCICHHBIX B TPOrpaMMme MO (PU3MKE KIIOYEBBIX JIEMOHCTpAIUi s
WCCJICIOBAHMS W3Y4YaeMbIX SIBJICHWH W TPOIECCOB, OJMIUPUUYECKUX U
(dbyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHM.

JlabopaTopHoe 00OpymOBaHHE IJIsi YUYEHUYECKHX MPAKTUYECKUX pPadOT
dbopMupyeTCs B BUJIE TEMATUIECKUX KOMIUIEKTOB U 00€CTIEUNBAETCS B PacuéTe
OJIHOTO KOMIUIEKTa Ha JBYX OOydJaronmmxcs. TeMaTH4ecKhe KOMIIICKTHI
1a60paTOPHOTO O0OPYIOBAHUS MOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM



UCIOJIb30BAaHUU aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TAK:KE KOMITbIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUJIE IU(POBBIX JabOpaToOpuil.
OCHOBHBIMHU 1IEJISIMU U3y4€HUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

dbopMHpOBaHHE MHTEpECca M CTPEMIICHHS OOYYaIOIMIUXCS K HAYIHOMY
U3YYCHUIO MPUPOJILI, PA3BUTHE X HHTEIUICKTYaJIBHBIX M TBOPUYECKHX
CIIOCOOHOCTEN;

pa3BUTHC TMPEACTABICHUA O HAYYHOM METOJC TIO3HAHUSA M
(GbopMHpOBaHHE HCCIACAOBATCIIBCKOTO OTHOIICHUS K OKPYXKaIOUUM
SIBJICHHSIM;

dbopMHpOBaHME HAYYHOTO MHUPOBO33PCHHUS KaK Pe3ysbTaTa H3Y4YCHUS
OCHOB CTPOCHHMS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DH3UKH;
dopMHupOBaHWE YMEHUN OOBSCHATH SIBICHUS C HCIOJb30BaHUEM
(U3HYECKUX 3HAHUI M HAYYHBIX JOKA3aTeIbCTB;

(opMHpOBaHUE TIPEACTABICHUH O PO (DU3UKH IS PA3BUTHUS JIPYTHUX
€CTEeCTBEHHBIX HaYK, TEXHUKHA U TEXHOJIOTHM.

HOCTI/I}KGHI/IG OTHX ueneﬁ oOecrnieuynBaeTCs PCHICHUCM CIICAYIOIMINX 3a1a4 B
IMPOLCCCC U3YUCHU KypCa (bl/IBI/IKI/I Ha YPOBHC CPCOHCTO 06HIGI‘O O6p&30BaHH$II

npuOOpEeTeHHE  CHUCTeMBbl  3HaHUKM 00  o0mux  (Qu3Hueckux
3aKOHOMEPHOCTSX,  3aKOHax, TEOpUsX, BKJIOYAass  MEXaHHUKY,
MOJICKYJISIpHYIO (U3UKY, JJICKTPOJAMHAMHUKY, KBAaHTOBYIO (DHU3HMKY H
3JIEMEHTHI acCTPODU3UKH;

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

OCBOEHHE CITOCOOOB pEIICHUS Pa3IMYHBIX 3a/ad C SIBHO 3aJIaHHOM
(bu3uYecKOr MOJIENbI0, 3a7ad, MOAPAa3yMEBAIOIINX CaMOCTOSTEIIHHOE
co3JlaHue (PU3HIECKON MOJICIH, aICKBATHOM YCIOBUSM 3aJ1auH;
MOHUMaHHE (PU3NUECKUX OCHOB U NMPUHIIUIIOB JEHUCTBUS TEXHUYECKHUX
YCTPONUCTB W  TEXHOJIOTMYECKHMX IPOIIECCOB, HX BIMSHHUS Ha
OKPYXarUIyIo Cpeay;

OBJIQJICHUE METO/IaMU CaMOCTOSATEILHOTO TJIaHUPOBAHUS U TIPOBEICHUS
(U3UYIECKHUX IKCIIEPUMEHTOB, aHAJIN3a U HHTEpIIpETallui HH()OPMAIIHH,
onpeeaeHNs JOCTOBEPHOCTH MOJTYUYEHHOTO pPe3yJIbTaTa;

cO37aHue YCIIOBUM JUIA pa3BuTUA YMEHUU MIPOEKTHO-
HCCJIEI0BATEIbCKOM, TBOPUECKOUN AEATEIbHOCTH.

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

[Ipemyaraemeiii B mporpamMme 1o (u3MKe MEepeuYeHb JIA0OPATOPHBIX H
IPAKTUYECKUX PaOOT SBISETCS PEKOMEHIOBAHHBIM, YUYHUTENb JENIaeT BHIOOD
IpPOBENICHUs JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIUBUIYATbHBIX
0COOEHHOCTEM oOy4aromuxcs.



COIEPKXAHUE OBYYEHUA
10 KJTACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O IO3HAHUSA

®du3nka — Hayka o npupoje. HayuHble METObI MTO3HAHUS OKPYKAIOIIETO
Mupa. Ponb BKCliepuMEHTa M TEOpUU B IIPOLIECCE IIO3HAHMS TPUPOIBI.
DKCIEpUMEHT B (DU3HKE.

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

Ponps m mecTo pusuku B popMHUpOBaHUN COBPEMEHHON HAy4YHOU KapTUHBI
MHpPA, B TPAKTUYECKOMN AEATEIBHOCTHU JIIOACH.

Jlemoncmpayuu

AHaJIorOoBbIE W HMU(POBBIE H3MEPHUTEIBHBIC MPUOOPHI, KOMIIBLIOTEPHBIC
JaTYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe ABMXeHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBUKCHMUS.
Cucrema otcuéra. TpaekTopus.

ITepemelnienue, CKOpOCTh (CpeaHsIsi CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U
YCKOPEHUE MATECPUATBHOW TOYKH, MX IMPOEKIHNH HA OCH CHUCTEMbI KOOPIWHAT.
CioxxeHue nepemMenIeHnil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJUHEHHOE ABMXKeHue. [ paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPE€HHUs, IIyTH U MEPEMEIICHUS
MaTepuaIbHOW TOYKH OT BPEMEHHU.

CBobosiHOE TIasieHre. Y CKOpEHHE CBOOOIHOTO MaACHUS.

KpuBonuneinoe paBwxeHue. JIBWKEHHE MaTE€pHaIbHOM TOYKH MO
OKPY)KHOCTH C IIOCTOSIHHOM IO MOIYJII0 CKOPOCThIO. YTJIOBas CKOPOCTb,
JTUHEWHas ckopocTh. Ilepuon m yactora oOpamieHus. LleHTpocTpemuTeabHOE
YCKOPEHHE.

TexHuueckre yCTpOWCTBA W MNPAKTUYECKOE IPHUMEHEHHUE: CIUIOMETD,
JIBUYKEHUE CHAPSIIOB, LICITHBIE U PEMEHHBIE TIEpEIAUH.

Jlemoncmpayuu

Monaenb CHCTEMBI OTCU€Ta, WJUTIOCTpaIns KMHEMaTHUYECKUX
XapaKTEPUCTUK JIBUKECHHUS.

ITpeoOpazoBanme ABUKEHUM ¢ UCTIOJIb30BAHUEM IPOCTHIX MEXaHU3MOB.

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

Habmronenue nBrkeHUs Teia, OpPOIICHHOTO IOJ] YIJIOM K TOPH30HTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpagiienne ckopocTl pu ABMKEHUH 10 OKPY>KHOCTH.

Vyenuueckuii sxcnepumenm, nabopamopusie pabomol

N3yyeHne HEPaBHOMEPHOIO  JIBHKEHHS C  LEIbK0  ONPEACICHUS
MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOLIEHUSI MEXIy NyTAMH, IMPOMIACHHBIMU TEJIOM 3a
MOCJIEIOBATEIIbHBIE PABHBIC IMPOMEXYTKH BPEMEHU IPU PaBHOYCKOPEHHOM
JBUKEHUU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne nBMKEHUS IApUKA B BA3KOM KUJIKOCTH.

N3yuenune aBuxKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuka

[Ipyauun otHOcuTenbHOCTH ['anmumesi.  IlepBbid  3akoH  HeroToHa.
NuepumnanbHbIe CUCTEMBI OTCUETA.

Macca tenma. Cwuna. llpuHuun cynepno3uuuu cuil. Bropoil 3akoH
HproToHa s wmarepuanibHOM TOYKM. Tperud 3akoH Hprotona s
MaTepUAIIbHBIX TOYEK.

3akoH BcemHupHOro TaroteHus. Cuna Tsbkectn. IlepBas kocmuueckas
CKOPOCTb.

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

Tpenne. Bunpl Tpenus (Mokosi, CKoJibKeHUsA, kadueHus). Cuia TpeHHs.
Cyxoe Tpenue. Cuina TpeHHs CKOJIBKEHHs U cuiia TpeHus nokos. Kosdduiment
TpeHus. Cuia CONpOTHUBIICHUS MTPU ABUKEHHUH TEJIA B )KUIKOCTH WJIHU Ta3e.

[TocTynarenbHOE M BpalaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHIIbI OTHOCHUTENIBHO OCU BpamieHus. [lmeuo cunbl. YcnoBus
paBHOBECHUS TBEPAOTO TEJIA.

TexHuueckne yCTpOWCTBA U IMPAKTUYECKOE IPUMEHEHHUE: MOIALINUITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPIUU.

CpaBHEHHE MacC B3aUMOJICHCTBYIOIINX TET.

Bropoii 3akoH HerotoHna.

N3mepenue cuit.

CrioxeHue CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NIOABEME U TTAJICHUH.

CpaBHEHUE CUJI TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBus paBHOBECUS TBEPAOro Teia. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B IIPYKUHE U
PE3MHOBOM 00pa3siie, OT uX JAedopMarnuu.

HccnenoBanue ycnoBul paBHOBECUS TBEPAOIO TeJd, UMEIOLIET0 OCh
BpAlLICHUS.

Tema 3. 3akonst coxpanenus é Mexanuke

NmMnynbc MaTtepuanibHOW TOYKHM (T€Ja), CUCTEMbl MaT€pUANIbHBIX TOYEK.
NMnynbe cuiibl 1 U3MEHEHUE UMITYJIbCa Tejla. 3aKOH COXPaHEHUs HMITYJIbCa.
PeakTuBHOE NBUXKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunertnueckasi sHeprusi mMaTepualbHON Touku. TeopemMa 00 M3MEHEHHH
KUHETUYECKOU YHEPTHUH.

[TorenunanbHas SHEprusl. [TorennumanbHas SHEprus YIIPYTO
nehopMUpPOBaHHON TpyXUHBL. [loTeHIManbHAs dSHEpPrus Tena BOIHM3U
MOBEPXHOCTH 3EMJIH.

[ToTenmuanpHpie W HEMOTEHIMANbHBIE  CUJbl.  CBs3b  PabOTHI
HENOTEHUHAIBHBIX CUJI C U3MEHEHUEM MEXAHMYECKOW SHEPTHU CUCTEMBI TEI.
3aKOH COXpaHEHUS MEXaHUYECKON YHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHn4ecKkne yCTpOMCTBA U MPAKTUYECKOE TPUMEHEHHE: BOJIOMET, KONED,
MPYKWHHBIN IUCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHUS UMITYJIbCA.



PeaktuBHOE nBMXKEHUE.

[lepexoa MOTEHIIMATILHON YHEPTUU B KHHETUUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomuol

N3yuenue abCOMIOTHO HEYIPYToro yjaapa ¢ MOMOUIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MAasITHUKOB.

UccnepoBanue cBsi3u paboOThl CHIIBI C HM3MEHEHHEM MEXaHUYECKOU
SHEPIuM Teja Ha IPUMEPE PACTIKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MoJsekyisipaasi pu3nka 1 TEpMOJAMHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIC TIOJIO)KCHUSI MOJIEKYJISIPHO-KMHETHYECKOM TEOPUH U HUX
OombITHOE oOOOcHOBaHHME. bpoyHoBckoe nBuxenue. [Auddysus. Xapaktep
JBIDKCHUS M B3aMMOJICHCTBHUSI YaCTHI[ BellecTBa. MoJelu CTPOCHHS Ta3oB,
KUJIKOCTEH W TBEPABIX TeNl U OOBSICHEHHWE CBOMCTB BEIIECTBA HAa OCHOBE ATHUX
mozeneil. Macca u pa3mepsl Mojekyd. KonuyecTtBo BemecTtBa. IlocTosiHHas
ABoraapo.

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

Mopgens wuzaeanbHoro Tra3za. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKOU TEOPHUH HCAIbHOro ra3a. AOCOIIOTHAs TeMmIeparypa Kak Mepa
CpeaHEN KMHETHMYECKON SHEPruy TEIJIOBOTO IBMXKEHHUS dacTull raza. [llkama
temneparyp KenbBuHa. ['a30Bble 3akoHbl. YpaBHeHHe MeHzaeneeBa—
Kinaneitpona. 3akon Jlanerona. M3onpoiieccsl B UAEaIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM  BemecTBa. ['paduyeckoe TMpEACTABICHHE HU30IPOIIECCOB:
U30TEepMa, U30X0pa, u3o0apa.

TexHuyeckne yCTpOHMCTBA M MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

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

OmnbiTel 110 U Hy3UN KUAKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO ABHIKCHHS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYyILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMO/ICCTBUS.

Mogens, WIUTIOCTpUpYONIas MpUpoay AaBICHUS ra3a Ha CTEHKHU COCY/a.

OnbIThl, WUIIOCTPUPYIONIUME YPAaBHEHUE COCTOSHHS HJI€aIbHOIO Tasa,
U30IPOLECCHI.

Vyenuueckuii axcnepumenm, 1abopamopusie pabomol

Ornpenenenue Macchl BO31yXa B KJIACCHOW KOMHATE HA OCHOBE U3MEPEHUI
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

UccnenoBanne  3aBUCUMOCTH  MEXJIy  MapamMeTpaMd  COCTOSIHUS
pPa3peKEHHOr0 Tasa.

Tema 2. OcHosbl mepmooOuHaAMUKU

TepMoanHaMHUuecKas CHUCTEMA. Buyrpennss DHEPIUA
TEPMOJIMHAMHYECKOW CHUCTeMbl M cmocoObl e€ wu3MeHeHus. KoimuecTBo
TEMJIOTHl U paboTa. BHYTpeHHssT sHEprus OJHOATOMHOTO HCATBHOTO Ta3a.
Buael Temonepenayun: TemIONPOBOAHOCTh, KOHBEKIIUS, U3IyUEHHUE. Y IeJIbHAs
TEITIOEMKOCTH BelecTBa. KoamuecTBO TEMIOTHI MPHU TEIIONEpeaaye.



[Tonsatue o0 ammabatHoMm mnporecce. IlepBbIii 3aKOH TEPMOIUHAMMKHU.
[IpumeHeHne mepBOTo 3aKOHA TEPMOJIUHAMUKH K M3ompolieccaM. ['padudueckas
UHTEpIpeTalys padoThl rasa.

Btopoii 3akon TepmoarHaMuku. HeoOpaTtuMoCTh IPO1IECCOB B MIPUPOJIE.

TennoBble  mamuubl.  [IpUHIUIIBI  IEUCTBUS  TEIUIOBBIX  MAIIIUH.
[IpeoOpazoBanus 3HEPTUM B TEIUIOBBIX MaliuHax. Koad@uIMeHT Mmojae3Horo
nericTBusl TeruioBo MamuHbl. [ukn KapHo u ero ko3p@uIHMEHT MOJe3HOTo
JEUCTBUA. DKOJIOTHYECKHE MPOOJIEMbI TETUIOAHEPTETUKH.

TexHuyeckne yCTpOWCTBA W MPAKTUYECKOE MNPUMEHEHHE: JBUTATEIh
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAMIbHUK, KOHJAUITUOHED.

Jlemoncmpayuu

W3MeHeHre BHYTPEHHEH SHEPruu Tejla MPU COBEPIICHUU paOOThI: BBIJIET
mpoOKK U3 OYTBUIKK TIOJ JEHCTBHEM C)KaTOro BO3JyXa, HarpeBaHue s¢dupa B
JATyHHOU TpyOKe MyTEM TpeHUs (BUICOAEMOHCTPAIINS ).

N3meHnenne  BHYTpeHHEW  SHepruu  (TeMmrmeparypbl) Tela  pHU
TerIonepeaaye.

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

Mopenu mapoBoii TypOWHBI, JIBUTarelsi BHYTPEHHETO CrOpaHws,
PEaKTUBHOTO JIBUTATEJS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenue yaenbHON TEII0EMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[Tapoo6pazoBanue u koHaeHcanus. Mcnapenue u kuneHue. AOGCOTOTHAS
U OTHOCHUTENbHAS BJIIAXKHOCTH BO3/ayxa. HachwllieHHbIN map. YenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyPhl KUTICHUS OT JIaBJICHHUS.

TBépnoe temo. Kpucrammueckne u amopdHble Tena. AHU30TPOINUS
cBOMCTB KkpucTaymioB. JKuakue xKpuctawisl. CoBpeMEHHbIE MaTepHabl.
[InaBneHue u KpucTaJU3anus. Y ieiapHas Terora rmiasieHus. CyomuManus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

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

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX TTAPOB.

Kunenue npu moHMKEHHOM JIaBJICHUU.

CriocoObl u3MepeHus BIaXKHOCTH.

HaGnronenue HarpeBanust 1 IJIaBJIeHUsT KPUCTAJUIMUYECKOTO BEIIECTBA.

JleMOHCTpalust KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenre OTHOCUTENBHOU BIAXKHOCTH BO3/1yXa.

Pa3zneun 4. JiaekTpoanHamMuka

Tema 1. dnekmpocmamuxa

DneKkTpu3anus Tela. DJIEKTpUUecKuid 3apsa. JBa BHAA 3JIEKTPUYECKHUX
3apsiioB. [IpOBOHUKY, NUAJIEKTPUKA U MOIYNPOBOJHUKHU. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsija.

B3anmopeiictBue 3apsanoB. 3akoH Kynona. TodeudHBI 3IEKTpUYECKUI
3apsan. Dnekrpuyeckoe nose. Hanpsok€HHOCTh aniekTprudeckoro nois. [TpuHiun
CYTNEpIIO3HLINH ANEKTPUUYECKUX MoJeH. JIunuun HaIpPsKEHHOCTH
ANEKTPUYECKOTrO MOJIS.



PaGora cun anekrpocraruueckoro mossA. Ilorenuman. PasnHocTh
NOTEHUUAJIOB. [IpOBOAHUKM M JUAJIEKTPUKU B IIIEKTPOCTATUYECKOM IIOJIE.
Jlusnextpruyeckasi MpOHUIAEMOCTb.

DIIEKTPOEMKOCTb. Konnencarop. DIIEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOpa. DHEPrUs 3apsSKEHHOI0 KOHAEHCATOPA.

TexHuyeckre ycTpoWCTBA U MPAKTUYECKOE NPUMEHEHHE: AJIEKTPOCKOIL,
AIEKTPOMETpP, DJEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHUE SJIEKTPONpUOOpPOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN allapar, CTPYHUHbIN OIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MMPUHLMII IEUCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEL.

[IpoBOOHUKH B 3IEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTAaTUYECKAs 3aLIUTA.

JIADIIEKTPUKU B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOIAIU
IJIACTUH, PACCTOSHUS MEXKAY HUMHU U TUIEKTPUIECKOW POHUIIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomol

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

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

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

Hanpspkenue. 3akon OMa 1711 y4acTKa LEenu.

DJIEKTPUYECKOE COMPOTHUBJIECHUE. YJIEIbHOE COMPOTHBIECHUE BEIECTBA.
[TocnenoBarenbHOE, MapauIebHOE, CMEIIAHHOE COCIMHEHNUE IIPOBOJHUKOB.

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

DJIEKTPOJIBUXKYIIAsi CHJIA U BHYTPEHHEE COMPOTUBIICHHE UCTOYHHUKA TOKA.
3akoH Oma 1 TOJMIHOM (3aMKHYTOW) 3iekTpudeckoi 1enu. Kopotkoe
3aMbIKaHHE.

DJIEKTpOHHAs  MPOBOJUMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTh
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOJIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MYYKOB.

[MonmynmpoBonuuku.  CoOcTBeHHass W MOpPUMECHas  MPOBOJAUMOCTD
noJIynpoBOAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M paciiiaBaXx dSJIEKTPOJUTOB.
DIIEKTPOIUTHYECKAST JUCCOLUALINS. DIEKTPOIU3.

DJIEeKTpUUECKU TOK B razax. CamMOCTOSATENbHBI U HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lazma.

TexHuueckre yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJIBTMETP, PEOCTAT, WCTOYHHKH TOKA, DJIEKTPOHArpeBaTElbHbIE MPHUOOPHI,
ANIEKTPOOCBETUTEIBHBIE MPUOOPHI, TEPMOMETP COIMPOTHBIICHHS, BAaKyyMHBIN
UON, TEPMUCTOPHI H  (DOTOPE3UCTOPHI,  MOJIYNPOBOJHUKOBBIA  JTHO,
rajbBaHHKaA.

Jlemoncmpayuu

N3mepenune cuibl TOKA U HAIPSIKECHUSL.

3aBUCHUMOCTh COMPOTUBIICHUS! IUIUHIPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IJIOLIA/IM MTOTIEPEYHOTO CEUCHUS U MaTepraia.

CmeniaHHoe COeIMHEHNE MPOBOJHUKOB.



[Ipsamoe wu3mepeHue snekTpoABUKyllerd cuibl. KopoTkoe 3aMblKkaHue
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCHUMOCTh COPOTHUBIICHUSI METAIJIOB OT TEMITEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoil pa3psa U IpOBOAUMOCTh BO3/1yXa.

OnHOCTOPOHHSISI TPOBOAUMOCTD AUOA.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydenne cMEmaHHOro COeIMHEHUS PE3UCTOPOB.

N3MepeHne aneKTpoABUKYILEH CHIIBI HICTOYHUKA TOKA U €70 BHYTPEHHETO
CONIPOTHUBJICHUSI.

HabGnronenue snekrposnusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 Ki1acce oCyIecTBIsSIETCs C
Y4ETOM COJZIEpKATEIBbHBIX MEXIIPEAMETHBIX CBSI3€d C KypcamMu MaTeMaTUKH,
OMOJIOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meoswxcnpeomemuvie nonsimusi, CBSI3aHHBIE ¢ U3YYEHHUEM METOI0B HAyYHOIO
MO3HAHUSA: SIBJICHUE, Hay4YHbI (aKT, TUIIOTE3a, PU3NUecKass BEIMYMUHA, 3aKOH,
Teopus, HaOIIOCHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHUCTEMbl YpaBHEHUM, JHMHEWHas QyHKIHUA,
napabona, runepbosia, ux rpadUKd U CBOMCTBA, TPUTOHOMETPUUECKHE
byHKINUU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIAECTBO, BEKTOPHI M UX MPOCKIHUHU HA OCH KOOpJHHAT,
CJI0’KEHHUE BEKTOPOB.

buonoecua: wmexanuyeckoe IBWKEHHWE B JKUBOW mipupoxae, auddysus,
OCMOC, TEIJIOOOMEH >KMBBIX OPraHu3MOB (BHUABI TEILIONEpPEadH, TEIIOBOE
pPaBHOBECHUE), IIEKTPUUECKUE SBICHUS B )KHUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYII,
MOJIb BEIIECTBA, MOJIIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEd,
KUJIKOCTEW U Ta3oB, DJIEKTPUUYECKUE CBOKWCTBA METAJUIOB, JJIEKTPOJIUTHUYECKAS
JIMCCOLIMALINS, TAIbBAHUKA.

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

Texnonozus: mpeoOpa3zoBaHUE ABUKEHUN C UCTIOJIb30BAaHUEM MEXaHU3MOB,
Y4ET TPEHHS B TEXHUKE, MOAIIMIIHUKH, MCIIOJIb30BAHUE 3aKOHA COXPAHECHHS
UMITyJIbca B TEXHHUKE (pakeTa, BOJOMET W JAPYTHE), JABUTATEIb BHYTPEHHETO
cropaHusi, TmapoBasi TypOuHaA, OBITOBOM XOJOJIWUJIBHUK, KOHIMUIIMOHED,
TEXHOJIOTUM  TIOJIyYEHUS COBPEMEHHBIX MAaTepuajgoB, B TOM  YHUCIE
HAaHOMATEpUAJIOB, W  HAHOTEXHOJIOTUM,  DBJIEKTPOCTATUYECKAs  3allMTAa,
3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEpOKC, CTpyHHBIN IIPUHTEDP,
ANIEKTPOHArpEeBATEIbHBIE  MPUOOPBI,  DIEKTPOOCBETUTEIbHBIE  TPUOOPHI,
rajbBaHHKA.

11 KITACC

Paznen 4. DinekTpoguHaMuKa

Tema 3. Mazcnummnoe noje. I1eKmMpPOMAZHUMHAA UHOYKYUA

Iloctossauble MaruuThl. B3amMmopaeilcTBHE IIOCTOSIHHBIX  MAarHWTOB.
MarautHoe mnone. BekTtop MarHuTHOW MHAyKUuH. [IpuHIUMN cynepno3uuuun
MAarHUTHBIX NOJIEN. JINHUKM MarHUTHOM MHIAYyKUMU. KapTuHa TMHUN MarHUTHON
WHAYKIHAU TOJISI TOCTOSIHHBIX MAarHUTOB.

MarauTHOe 1MOJiIe MPOBOJHMKA C TOKOM. KapThHa nMHWN WHIYKIUU
MAarHUTHOIO TOJIS UIMHHOTO NPSIMOrO IMPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO



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

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHma, e€ MoOayiabp W HampaBjieHUE. J[BH)KEHUE 3apsyKEHHOM
YacCTHUIIBI B OJJHOPOHOM MarHUTHOM MoJjie. PaGoTa cuinel Jlopenna.

SIBneHne »IEeKTpOMAarHUTHOM WHAYKIUU. [lOTOK BEKTOpa MarHUTHOM
UHIYKIAHA. OJIEKTPOJABMKYIAs CUJa WHIYKIUMUA. 3aKOH 3JEKTPOMArHUTHOU
unaykuu dapanest.

BuxpeBoe anekTpuueckoe mosie. DJIEKTPOABMKYIIAs CUia WHIYKIUA B
MPOBOJIHUKE, IBHKYIIIEMCS TTOCTYIIATEIbHO B OJHOPOTHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHAYKTUBHOCTh. SIBJI€HHE CAMOWMHAYKUUH. OJEKTPOABMIKYIIAs CHJa
CaMOMHIYKIIUH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMAarHUTHOE T0JIE.

TexHUYEeCKHE YCTPOMCTBA M MPAKTUYECKOE TPUMEHEHHE: TOCTOSIHHBIC
MArHUTBI, 3JICKTPOMArHUTHI, 3JICKTPOJBUTrATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacTHIl, HIYKIIUOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJI0OHEHHE JIEKTPOHHOTO MTyYKa MArHUTHBIM TTOJIEM.

JInHUYM MHIYKIIUYM MAarHUTHOTO MOJIS.

BzanmopercTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBneHne 3EKTPOMAariuTHON UHAYKITUH.

[Ipasuo Jlenua.

3aBUCUMOCTh  DJICKTPOABWKYILIEHM CWJIBI HMHAYKIUM OT CKOPOCTH
W3MEHCEHUSI MAarHUTHOT'O MOTOKA.

SIBneHne caMOMHIYKIIUH.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

N3ydeHrne MarHuTHOTO TOJISI KAaTyIIKU C TOKOM.

HccnenoBanue 1enCTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHOW UHIYKIIHH.

Pa3znes S. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE KONEOAHUA

KonebGarenbnast cuctema. CBOOOJHBIE MEXaHMYECKHE KoJeOaHUS.
[Mapmonnueckue konebanus. [lepuon, yactora, aMnTyaa U ¢asza KojaeOaHHi.
[IpyxuHHBII MAasiITHUK. Marematuueckui MasiTHUK. YpaBHeHue
rapMoHUYecKux KosieOanuid. [lpeBpaiieHre 3HEPruM MpU TAPMOHUYECKUX
KOJICOaHUSIX.

Koneb6arenbupiii koHTYyp. CBOOOAHBIC 3JEKTPOMATHUTHBIE KOJICOAHUS B
UJCATbHOM KOJICOATEIbHOM KOHType. AHAJIOTUS MEXAY MEXaHUYECKUMU U
ANEKTPOMArHUTHEIMU KoneOanusmu. dopmyna Tomcona. 3akoH COXpaHEHHS
SHEPTUU B UJICATTHHOM KOJIeOAaTEeThHOM KOHTYDE.

[IpeacraBnenrie 0  3aryxalomux  KoJjieOaHUSX.  BBIHYXIIEHHbIE
MexaHudeckue KosieOanus. Pe3onanc. BbIHYXIEHHBIE SJIEKTPOMArHUTHBIC
KoJieOaHusl.



ITepemennsbiit Tok. CHHYCOMIAIbHBIA TEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOT0 TOKAa. AMIUIUTYJHOE W JCHCTBYIOIIEe 3HAYCHUE CHIIBI TOKa U
HaANPsHKCHUS.

Tpancdopmarop. [IpousBoaCTBO, nepenadya norpedieHue
ANEKTPUYECKOM  SHEPruH. ODKOJOTMYECKHE PUCKH TpU  MPOU3BOICTBE
anekTposHeprun. KynbTypa HCIONb30BaHUS JIEKTPOIHEPTUU B MOBCEIHEBHOMN
AKU3HH.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHUE: IIEKTPUUYECKUN
3BOHOK, F'€HEepaTop NEPEMEHHOT0 TOKA, JUHUU JIEKTpornepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KosieOaTeabHON CUCTEMBbI (TPYKUHHBIN WM
MaTEMaTUYECKUNA MASTHUK).

Habmronenue 3aryxaromux KojieOaHUH.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

Habmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUSI.

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

Pe3onanc mnpu mociieoBaTeIbHOM COEIMHEHHHM PE3UCTOpa, KaTYIIKH
WHAYKTUBHOCTH M KOHJIEHCATOPA.

Mojenb TUHUY 3JIEKTpONepe1ayn.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomol

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MaJbIX KOJIeOaHUM rpy3a HAa HUTH
OT JIJIMHBI HUTU U MAacCChI Tpy3a.

HccnenoBanue TmepeMEHHOTO TOKa B IeNH W3  MOCJEI0BATEIbHO
COCIMHEHHBIX KOH/ICHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKmMpPOMACHUNIHbBIE 60JIHbL

MexaHnuveckue BOJHBI, ycloBus pacnpoctpaHeHus. Ilepuon. CkopocTb
pacnpocTpaHeHusi U JJduHA BOJHBL [lomepedHble W TMPOAOIBHBIE BOJIHBI.
Nurepdepentus u qudpaxiums MeXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJIHBI. YCJIOBHSI HW3JIYYCHHS DJIEKTPOMATrHUTHBIX
BOJIH. B3aumuas opuentanus BektopoB E, B, V B aiexTpoMarHuTHO# BOJHE.
CBoiicTBa JIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIICHUE, TOJIIpU3aIIHs,
mudpakuus, uarepdeperius. CKOpoCcTh JIEKTPOMArHUTHBIX BOJIH.

[IIkana 31eKTpOMarHuTHHIX BOJH. [I[puMeHeHre IeKTpOMarHuTHRIX BOJIH
B TEXHUKE U OBITY.

[IpuHIUTIBEI paUOCBS3H U TeNeBUIEHUS. Pagunonokanms.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIICH CPeIbl.

Texnuueckne yCTpoOWCTBA W MPAKTHUECKOE MPUMEHEHUE: MY3bIKaIbHBIC
WHCTPYMEHTBHI, YJIbTPAa3BYKOBAasl IMATHOCTHKA B TEXHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meus.

Jlemoncmpayuu

OO6pa3zoBaHue M pacpPOCTPAHECHUE MTOTIEPEUHBIX U MTPOJIOIHHBIX BOJIH.

Kone6mromieecs Te10 Kak UCTOYHHK 3BYKa.

HabGnronenue otpakeHus: U IpeTOMIICHHS] MEXaHHYECKUX BOJTH.

Hab6nronenue natepdepeninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW pE30HaHC.

HaGnronenue cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOW H
4acTOTOM KOJeOaHMUIA.



UccnegoBanne  CBOWCTB  AJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPa)KCHHUE,
peIoOMIICHHE, TTOJIIpr3aIus, Tudpakims, UHTeppepeHITUsI.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsMonuMHEHOE paclpOCTpaHEHUE CBETa B
omHOpOoaHOM cpene. JIyu cBera. ToueuHblii HICTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. IlocTpoeHne n3o00pakeHui
B IUIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI MPEIOMJICHUS CBeTa. AOCOIIOTHBIN
nokasatenb npeynomiieHus. [lonHoe BHyTpeHHee oTpaxkenue. [IpenenbHbiil yrom
MIOJTHOTO BHYTPEHHETO OTPAXKCHHUSI.

Hucniepcus cBera. ClI0XKHBIN cocTaB 6esoro ceera. Llger.

ColOuparomyie ¥ pacceuBarolue JUH3bI. ToHKass auH3a. DOKycHOE
pacCTOSIHME M ONTHYECKas CHiia TOHKOM JuH3BL. IlocTpoeHne n3o00pakeHuil B
coOMparoIMX U pacceuBaroOmMX JuH3aX. @opmysa TOHKOHW JIMH3BIL.
YBennueHue, 1aBacMoe JTMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBasi onrtuka. Mutepdepenuus cBera. KorepeHTHbE HCTOYHUKHU.
YcaoBus HaOmIOEHUS MAaKCUMYMOB M MHHHUMYMOB B HHTEP(EPEHIIMOHHOMN
KapTUHE OT ABYX CHH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpaxkinuonHas pemérka. YciioBue HaOIIOACHUS
IJIaBHBIX MaKCMMyMOB MpH TaJCHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckre yCTpOMCTBA M NPAKTUYECKOE IIPUMEHEHHE: OYKH, JyIa,
doToarnmapaT, MPOCKIIMOHHBINA ammapar, MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PPaAKIIMOHHAS PEMIETKA, TOJISIPOU/I.

Jlemoncmpayuu

[IpsiMOnMHEHOE PACIPOCTPAHEHUE, OTPAKECHUE U NPEIOMIICHHUE CBETA.
OnTtuyeckue MpudOpPHI.

[TomHO€e BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

UccnenoBanue cBOMCTB N300pa)kKeHU B JTMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habmronenune natepdhepeHinm cBera.

Hab6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[Tomy4yeHue cnekTpa ¢ MOMOIIBIO MPU3MBL.

[Tomydyenue cekTpa ¢ mOMOIIbI0 JUGPAKIUOHHON PEIIETKH.

Hab6nronenue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenue nokasaresns npesoMIIeHUs CTEKIIA.

UccnenoBanue cBOMCTB N300paykKeHU B JTMH3AX.

Habmronenune nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNUAJIBLHOH TEOPUU OTHOCHUTEIbHOCTH
'pannnbpl  OPUMEHMMOCTH  KJIAaCCHYECKOM  MexaHuku. [loctynarsl
CIICLIMAJIBHOW TEOPUM OTHOCUTEIIBHOCTU: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIBHOCTH DUHIIITEITHA.
OTHOCUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHHE  BPEMEHU U
COKpAILICHUE JIJINHBL.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.



CBsi3b Macchl C JSHEPrued U HMITYJIbCOM PEISTUBUCTCKOM YaCTHUIIBI.
DHeprus MmoKosl.

Paznen 7. KBanTtoBasi pusuka

Tema 1. Dnemenmuvt K6aHMOBOIU ONMUKU

®dotonnl. Popmyna [lmaHka cBsi3u SHEprud (POTOHA C €ro 4YacTOTOM.
DHeprusi 1 UMIyJIbsC (HOTOHA.

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

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XUMHUYECKOE JICMCTBUE CBETA.

TexHuueckue ycTpoWCTBA M MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTomaTUMK, COTHEYHAs 6aTapes, CBETOAUO/I.

Jlemoncmpayuu

®oT03(¢QdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHelIHEro Gpotoaddekra.

Cseroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pezepdopna mo paccessHuIo o -4acTHIL.
[Inanerapuas mozens aroma. Iloctynatel bopa. M3nydeHuwe W MOIJIOILICHHE
(GOTOHOB TpU TIEpexoje aToMa C OJAHOTO YPOBHSI SHEPTUU Ha Jpyroil. Bujwi
criekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJOPO/IA.

BonHoBbeie cBoiictBa uactull. Boanbl ne bpoins. KopmyckynsipHo-
BOJIHOBOU AyaJlu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYCHHUE.

TexHuyeckre ycTponcTBa M MPAKTUYECKOE MPUMEHEHUE: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbiTa Pesepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HalGnronenue nuHeHYaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Vyenuueckuii axcnepumenm, nabopamopusie pabomol

Ha6nronenue nmuHeituaToro crnekrpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTHI, JOKa3bIBAIOIIUE CIOXKHOCTb CTPOEHHs sapa. OTKpbITHE
paanoaktuBHOCTH. OmnbiTel  Pesdepdopna mo  ompepeneHHr0  cocTaBa
paanoakTuBHOTO wu3MydeHus. CBoicTBa anbda-, Oera-, ramma-u3IydeHHUs.
Binsinue paanoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeITHE TPOTOHA W HelTpoHa. HykinonHast Mmoaens sipa [ elizenoepra—
NBanenko. 3apsa sapa. MaccoBoe uncio siapa. M30Torbl.

Anbda-pacnaa. DJIEKTpPOHHBIM W TO3UTPOHHBIN Oera-pacmazn. [amma-
M3JIy4YeHue. 3aKOH paJuOaKTUBHOIO pacmaia.

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

SnepHble peakunu. Jlenenue u CUHTE3 s1I€Ep.

Anepnsiii peaktop. TepmosimepHbiii cuaTe3. [Ipo0aeMbl U MEPCICKTUBBI
SICPHON SHEPreTUKH. DKOJOTHUYECKUE ACTIEKTHI SIEPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Mertoapl HAOIIOEHHS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.



dyHaaMeHTallbHbIe B3aUMOJICUCTBUA. EIMHCTBO (DU3WUYECKOW KapTHUHBI
MUpa.

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

Jlemoncmpayuu

CUY€TYMK MOHUBUPYIOLINUX YACTHII.

Yuenuuecxuii sxcnepumenm, rabopamopHole pabomuol

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Ortanbel pa3BUTUS acTpOHOMHH. [IpHKIagHOE W MUPOBO33PEHUECKOE
3HAYEHUE AaCTPOHOMMUH.

Bun 3Bé3nnoro Heba. Co3Be3nusi, ApKue 3BE3MbI, MIIAHETHI, UX BUIUMOE
IBHKCHUE.

ConHeuHas cuctema.

Connue. Conneuynass akTUBHOCTh. VcTtounuk sHepruum ConHIA W 3BE3N.
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpamMma «CIEKTpalabHBIA Kacc —
CBETHUMOCTB». 3BE3/IbI TJIABHOM MOCJIENOBATENBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TJIABHOMW IOCJIEAOBATEIBHOCTU. BHyTpEeHHEE CTpoeHue
3B€31. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKICHUH U 3Botonnu CoHIa
Y 3BE3]1. DTambl )KU3HU 3BE3I.

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

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa0606na. PazOeranue
rajnakTuk. Teopus bosbiioro B3peiBa. PeaukToBoe nsinydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vyenuueckue nabarooenus

Hab6mronenus HEBOOPYKEHHBIM rJ1a30M c VICIIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUJIOKEHUW JJIST  ONpPEECHUST TIOJOKEHHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbBIE c03Be31si CeBEpHOTO MOTyIIapust 1
SIPKUE 3BE3/IBL.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeuynoro [lytu.

O06o0maromniee MOBTOPEHUE

Ponp ¢u3ukm u acTpoHOMHM B SKOHOMHYECKOW, TEXHOJIOTHYCCKOM,
COIMAIBHOW W 3TUYECKOW cdepax IesTeTbHOCTH YeJIOBEeKa, POJb U MECTO
(GU3MKK W acCTPOHOMHH B COBPEMEHHOW HAy4YHOW KapTUHE MUpa, pPOJib
¢usnueckoii Teopur B GOPMUPOBAHUU TPEJICTABIICHUN O (PU3UUECKON KapTHUHE
MHUpa, MECTO (PU3NYECKOW KapTUHBI MHUpa B OOIIEM pSAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOE.

MeknpeaMeTHbIE CBSI3H

Nzyuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 Ki1acce oCymecTBIsIeTCs C
YYETOM COJAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C Kypcamy MaTE€MaTHKH,
OMONIOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Mescnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YUYEHHEM METOJIOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAYYHBIM (aKT, TUIOTE3a, (U3NUecKas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJICIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YPAaBHEHHH, TPUTOHOMETPUUYECKUE
byHKIINAN: CUHYC, KOCHHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI M UX MPOCKIHUHU HA OCH KOOPJMHAT,



CJIIO)KEHUE BEKTOPOB, MPOU3BOJAHBIE AJIEMEHTAPHbIX (PYHKIUN, MPU3HAKU
noI00MsI TPEYTOJILHUKOB, OMpeNeNieHue IUIOMAM MIOCKUX QUryp u oobéma
TeN.

buonocusa: »nekTpuyeckue SIBICHUS B KUBOM MpuUpoJE, KojieOaTelbHbIE
JIBUKEHUST B KUBOM MPUPOJE, ONTUYECKHE SBICHUS B KUBOU MPUPOJE,
JIEUCTBUE paiMallMK HA KUBBIE OPTraHU3MBI.

Xumus: CTpOEGHHE aTOMOB M MOJIEKYJ, KpHUCTAJUIMYECKash CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMSI KPUCTAIMYECKOM  PEHIETKH,
CHEKTpaJIbHBIA aHAU3.

l'eoepagua: wmarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KU MArHUTHBIX Py,
doToCchEMKA 36MHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSICEHHIA.

Texnonocusi: AVMHUM DIIEKTpoIlepeaad, TEeHEepaTop IEePEMEHHOTO TOKa,
AJIEKTPOJIBUTATENb, UHIYKIIMOHHAS TI€4Yb, pajiap, paauoNpUEMHUK, TEIEBU30D,
anTeHHa, teiedon, CBY-neus, MpoeKIMOHHBINA anmapar, BOJIOKOHHAs OITHKA,
COJIHEUHAs Oarapes.



INNIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOT'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOTO mpeamera «Du3uka» Ha YPOBHE CPEIHETO OOIIEro
obpazoBaHusi  (0a30BBIH  YpPOBEHb) JIOJDKHO  OOECHEYUTh  JTOCTHIKECHUE
CJICTYIOIIUX JTNIYHOCTHBIX, METAMIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTEIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pE3yJbTaThl OCBOCHUA YueOHOro mnpenmera «Dusnkay
JNOJDKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  0OydYaromuxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHOW BHYTPEHHEH TMO3MIIMEH JUYHOCTH,
CUCTEMOI LEHHOCTHBIX OPHUEHTAIMil, TO3UTUBHBIX BHYTPEHHHUX YOEKICHUIA,
COOTBETCTBYIOIIUX TPAJULUMOHHBIM LIEHHOCTSM pPOCCHUKCKOrO OOIlIecTBa,
pacUIMpEeHHE JKU3HEHHOTO OMNbITa W OIbITa JEATENBHOCTH B IpoLEcce
peanu3alyy OCHOBHBIX HAINpPaBIECHUN BOCHUTATENIBHOM NEATEIbHOCTH, B TOM
YHCJIE B YACTH:

1) rpa:KaaHCKOr0 BOCIIUTAHMSA:

c()OPMHUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLIMU  OOydHarolmerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCUIICKOTO 00IIECTBA;

NPUHATUE TPAJAMIMOHHBIX OOLIECYEIOBEYECKUX TyMAHUCTHUYECKUX H
JEMOKPATUYECKUX LICHHOCTEN;

TOTOBHOCTbh BECTH COBMECTHYIO JESITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
o011ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3aluu;

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

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOU 1€ATENbHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCHUICKOM rpaXJaHCKOU WJICHTUYHOCTH,
MaTpUOTHU3MA;

LIEHHOCTHOE OTHOULIEHUE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHHSIM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEILICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIaJa B IOCTPOEHUE YCTONYMBOrO OyAYyLIEro;

4) 3cTeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYAs JCTETHKY HAyYHOIrO
TBOPUYECTBA, IPUCYIIETO PUINYECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEPEC K pa3IMuHbIM cdhepam npodhecCUOHATBHON NeITeTbHOCTH, B TOM
YuClie CBA3aHHBIM C (DU3UKOM U TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOp Oyayiiei mnpodeccur MU peanr30BbIBATH COOCTBEHHBIC >KU3HCHHBIC
UTaHBbL;

FOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHHIO M CaMOOOpa30BaHHUIO B
o0nacTu GU3UKU HA TPOTSKEHUN BCEU KU3HH,

6) 3K0JI0rM4ecKOr0 BOCITUTAHUSI:



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

IUTAHUPOBAHUE M OCYIIECTBICHHE JCUCTBUI B OKpYXKarolleil cpene Ha
OCHOBE 3HaHUS 1[eJIeil yCTOMYMBOTO pa3BUTHUS YEJIIOBEUECTBA;

pacUIMpeHue ONbITa JEATEIBHOCTH SKOJOTMYECKON HampaBIICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3HKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HaHWE IEHHOCTH HAy4yHOH JIesTeIbHOCTH, TOTOBHOCTh B IIpoliecce
U3y4eHUs: (U3UKU OCYIIECTBIISITH NPOCKTHYIO UM HCCIEI0BATENbCKYIO
NEeSTENbHOCTh UHIMBUIYAIbHO U B TPYyIIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

Ilo3naBaTebHBbIC YHUBEPCAJIbHBIEC YUeOHbIE 1eiiCTBUSA
Bba3oBble Jiornyeckue AeicTBUA:

CaMOCTOATENIbHO  (OpMyJIMpOBaTh M aKTyalIM3UpoOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpenensaTh LENH NEATEIbHOCTH, 3a/laBaThb MapaMeTpbl U KPUTEPUU HX
JOCTHKEHUS,

BBISIBJIATh 3aKOHOMEPHOCTM U TPOTUBOPEUHS B PacCMATPUBAEMBIX
(pU3HUECKUX SABICHUSIX;

pa3pabaThiBaTh IJIaH PELICHUS MPOOJIEMBI ¢ YYETOM aHaIN3a UMEIOLIUXCS
MaTepUaIbHbIX 1 HEMATEePUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTb, OLEHUBATh COOTBETCTBUE
pE3yNbTATOB LIEJISAM, OLIEHUBATh PUCKHU MOCIEICTBUI €ATEIbHOCTH;

KOOPJIMHUPOBaTh M BBINOJHATH pPabOTy B  YCJOBHUSIX pEaJbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJEHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJIEHUE TP PEIIEHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBble uccienoBarebckue 1eiiCTBUSA:

BJIQJIETh HAYYHOW TEPMHUHOJIOTHEN, KIIOYEBBIMU MOHATUAMH U METOJAMHU
(u3nuecKoi HayKH;

BIIQZIETh  HaBBIKAMU  Y4YEOHO-MCCIEAOBATEIILCKOM W MPOEKTHON
NEeATeIbHOCTY B 00JlacTM  (DU3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY  TOMCKY  METOJOB  pelIeHHus 3ahad  (U3HYECKOro
coJiepKaHusl, IPUMEHEHHIO PA3IMYHbIX METOJOB O3HAHUS;

BIIAJETh BUAAMH JI€ATEIBHOCTU MO TOJYyYEHHIO HOBOTO 3HAaHUS, €ro
MHTEpIpPETALNH, NMPeoOpa30OBaHUI0 U NPUMEHEHHIO B Pa3JIUYHBIX YYEOHBIX
CUTYaLIMSIX, B TOM YHCIIE TPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJISITh MPUYMHHO-CIICJICTBEHHbBIE CBSI3M M aKTyaJlU3WpOBaTh 3ajaavy,
BBIIBUTATh TUNIOTE3y €€ PEIIeHUs], HAXOJUTh apryMEHThI JUIsl OKa3aTesIbCTBa
CBOMX YTBEPKICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBAaTh TIOJYYEHHbIE B XOJI€ PEIICHMs 3aJa4d pPe3yJIbTaThl,
KPUTUYECKH OLEHMBATh MX JIOCTOBEPHOCTH, IMPOTHO3UPOBATh H3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/layd B 00pa3oBaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE IPU U3yUYeHUH (DU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OMBIT;



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

yMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIC UJICH, NIpeJjIaraTh OpUTHHAJIBHBIC MTOX0/IbI U PEIICHUS;

CTaBHUTh IIPOOJIEMBI U 33J1auH, JOMYCKAOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ undpopmaumeii:

BJIaJIETh HABBIKAMH TOJy4YeHUs MHOOpManuu (U3UYECKOr0 COJACpIKaHMS
U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEIFHO OCYIIECTBIISATh MTOUCK, aHAJIU3,
CHUCTEMAaTHU3AIMI0 U MHTEPHpPETAIMi0O HHPOPMAIIUU Pa3IUYHBIX BUIO0B U (opM
peCTaBICHHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(GOPMAIIUH;

UCIIOJIb30BaTh cpelicTBa MHGOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B PEHICHUM  KOTHUTHUBHBIX, = KOMMYHHMKAaTUBHBIX  H
OpraHU3allMOHHBIX 3a7a4 ¢ COOJIIOJIeHHEeM TPeOOBaHUM APrOHOMUKH, TEXHHKU
0€30MacHOCTH, TUTUEHBI, PECYpCOCOEPEKEHUsI, TTPABOBBIX U ITHUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€30MacHOCTH;

Co3/1aBaTh TEKCThl (PU3MUYECKOTO COJCPKAHMS B PA3MYHBIX (opMarax C
yq€TOM Ha3HaueHHWs WHOOPMAllUM U 1EJIEBOM  ayJUTOPHH, BBIOHpas
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3yaTH3alliH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIE y4eOHbIE JeHCTBUS:

OCYUIIECTBJISITh OOIIEHHE Ha Yypokax (U3UKM W BO BHEYPOUHOU
NEATEIBbHOCTH,

pacrio3HaBaTh MPEANOCHUIKA KOH(IMKTHBIX CHUTyalldd W CMsT4aTh
KOH(DIIUKTHI;

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

NOHUMAaTh W  HWCHOJIb30BaThb  IPEUMYIIECTBA  KOMAaHJHOW U
WHIMBHUIYaJIbHON PaOOTHI;

BBIOMpPATh TEMATUKY W METOJbl COBMECTHBIX JNEHCTBUI C YYETOM OOIIHX
UHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJI€HA KOJUIEKTUBA;

OPUHUMATh 1EJIU COBMECTHOM JAESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JICUCTBUA TI0 €€ JOCTUKEHHUIO: COCTABJIATH IUIAH JCHUCTBUH,
pacnpenensiaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXKIIaTh PE3yJIbTaThl
COBMECTHOM padoThI;

OIICHMBATh KAa4€CTBO CBOETO BKJIAJa M KaXXJOr0 y4YacTHUKA KOMAaHIbl B
001Ut pe3yabTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE MPOEKTHI, OLIEHUBATh HJEU C MO3ULHUH HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIJISITh TMO3UTUBHOE CTPATETMYECKOE NOBEICHUE B PA3JIUYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YHMBeEpPCAJIbHbIE YueOHbIEe 1elCTBUSA
Camoopranuzamnus:

CaMOCTOSTEIIbHO ~ OCYIIIECTBIIATh IMO3HABATEIIbHYIO JCSTEIHHOCTh B
obmactu QUMK W aCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh U
dbopMynrpoBaTh COOCTBEHHBIC 3a/1a4H;

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

JaBaTh OIIEHKY HOBBIM CHUTYAIIHsM;



pacmupsTb paMKh  y4yeOHOro TpeAMETa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

JenaaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpOBaTh €ro, OpaTh Ha ceO0s
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (hOPMUPOBAHUIO W TPOSBICHUIO JPYIUIIMA B 00JacTH
(bU3UKH, TOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTebHBIM M KYJIbTYpPHBIN
YPOBECHb.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

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

BJIQJIETh HAaBBIKAMHM I[IO03HABATEJIIbHOM pediekcur KakK  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX IIPOILIECCOB, HUX PE3YyJIbTATOB H
OCHOBaHU;

UCIIOJIb30BaTh MPUEMBI pedIeKCHU I OIEHKH CHUTyallud, BBIOOpa
BEPHOT'O PEIICHHUS;

yMETh OIIEHWBATh PUCKU W CBOEBPEMEHHO MPUHHMMATh PEIICHUS IO HX
CHIKEHHUIO;

IPUHAMATh MOTHBBI W apryMEHTBI JIPYTHX IIPU aHalM3e pPe3yJIhbTaTOB
NEeATEIIbHOCTH,

IPUHUMATH Ce0s1, TOHMMas CBOM HEJOCTATKU U JJOCTOMHCTBA,

IPUHUMATh MOTHBBI M apTyYMEHTBI JIPYTUX IIPH aHaJM3€ Pe3yJIbTaTOB
NEeATEIIbHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTUX HA OITHOKH.

B nporniecce nocTrkeHUs TMYHOCTHBIX PE3YIbTATOB OCBOCHHS IIPOTrpaMMBbl
no (Qu3uke I8 YpPOBHS CpeaHEro oOIero oOpa3oBaHUsS Yy OOyYarOIIUXCS

COBEPIIECHCTBYETCS AMOLMOHAIIbHBIN WHTEJJIEKT, MpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
CaMOCO3HaHUS,  BKIIOYAIOMIETO  CHOCOOHOCTh  MOHHUMATh  CBOE

HMOITMOHAILHOE COCTOSTHUE, BHJETh HANpPaBJICHUS Pa3BUTHS COOCTBEHHOM
AMOITMOHAIILHOM cepbl, ObITh YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHHsI, BKIIOYAIOIIEr0 CaMOKOHTPOIIb, YMECHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIIOCOOHOCTh aJanTHUPOBAThCS K
AOMOITMOHAJIBHBIM W3MEHEHUSIM M TPOSBIATH THOKOCThb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIEH CTPEMJICHUE K IOCTH)KCHUIO 1IeJIN
U yCIeXy, ONTUMHU3M, HTHUITUATUBHOCTh, YMEHUE JEHCTBOBATh UCXOMS U3 CBOUX
BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIOMIEH CIIOCOOHOCTh TMOHMMATh  AMOIIMOHAIBHOE
COCTOSIHUE JpPYTMX, Y4YWUTHIBaTb €ro TMpPH OCYIICCTBICHUH  OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAIBHBIX ~ HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh  BBICTPAWBATH
OTHOUIEHUS C APYTUMH JIOJbMH, 3a00TUTHCSA, TIPOSIBIISATh MHTEPEC U pa3periaTh
KOH(JIUKTHI.

NPEAMETHBIE PE3YJIBTATDBI

K xoHmy oOyuenuss B 10 kjiacce npeaMeTHbIC pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD y OOYHAIOIIUXCS YMEHHUI:



JEMOHCTPUPOBATh HA MPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHUHBI MHpPA, B PAa3BUTHUH COBPEMEHHOM TEXHUKH U
TEXHOJIOTUM, B TPAKTUYECKOMN JECATEIBHOCTHU JTIOJIEH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS] H3YUYEHHBIX (U3MUECKUX MOJICIICH:
MaTepualibHasi TOYKa, WHEpIHaIbHAs cHCTeMa OTCYéTa, adCONIOTHO TBEPIOE
TEJ0, UJICaTbHBIN Ta3, MOJEIU CTPOEHUSI Ta3oB, >KUJIKOCTEW M TBEPABIX TeJ,
TOYEYHBIN 2JIEKTPUUYECKUN 3aps]l TP pelieHuU (HU3UYECKUX 3a/1a4;

pacrio3HaBath (U3MUYECKUe SBICHUSA (MPOLIECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKHU, MOJICKYJISIPHO-KUHETUYECKOW TEOPUH CTPOCHUS
BEUIECTBA W  JJIEKTPOJMHAMUKH: DPABHOMEPHOE U  PABHOYCKOPEHHOE
NpsIMOJIMHEWHOE  JIBW)KEHHE, CBOOOJHOE TaJeHue Tell, JBIKEHUE 10
OKPYXXHOCTH, WHEpIUs, B3auMojeucTBue Tel, auddysus, OpoyHOBCKOE
JIBUYKEHUE, CTPOCHUE KUJIKOCTEH U TBEPABIX TEJ, U3MEHEHUE 00bEMaA Tell MpHU
HarpeBaHuM (OXJIAXJACHUH), TEIUIOBOE PaBHOBECHUE, UCIApEHUE, KOHACHCAIIMS,
IUTABJICHUE, KPUCTAJUIM3allMs, KHUIICHHE, BIAXXHOCTh BO3/yXa, MOBBIIICHUE
JABJICHUSI Ta3a TPU €ro HArpeBaHWU B 3aKPBITOM COCYIE, CBSI3b MEXIY
napamMeTpaMu COCTOSHUSI Ta3a B HW3OMpolleccax, dJIEKTpHU3alus Ted,
B3aMMOJICUCTBHE 3aPs/I0B;

OMKCHIBATH MEXaHUYECKOE JBUIKEHUE, UCTIONb3YSl (PU3NUECKUE BETUUNHBI:
KOOpJIMHATA, MyTh, MEpPEMEIIEHUE, CKOPOCTh, YCKOpEHHEe, Macca Teja, Cuja,
UMITyJIbC ~ Tela, KUHETHYeCKass  dJHEprusi, IMOTCHIMaJbHAs  DHEPIHUs,
MexaHu4eckass paboTa, MeXaHW4YecKas MOIIHOCTh; MPHU OMHCAHUHU MPaBUIBHO
TPaKTOBaTh (PU3UYECKUN CMBICI HMCIOJIb3YEMbIX BEJIMYUH, UX O0O3HAUCHUS U
€IMHUIIBI, HAXOAUTH (hOPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3UUYECKYIO BEIIMUYUHY
C IPYTUMH BEIMUHMHAMU,

OMKCHIBATh M3YYECHHBIC TEIJIOBbIE CBOWCTBA TEJ W TEIUJIOBBIC SBIICHMUS,
UCTIOJIb3YsS (pU3MUECKHE BEJIUYMHBI JABJICHUE Ta3a, TeMIlepaTypa, CpPeIHss
KUHETUYECKasl SHEPTHUS Xa0TUYECKOTO JIBUKEHUS MOJIEKYII,
CpEeIHEKBaJpaTUUHas CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIJIOTHI, BHYTPEHHSS
sHeprus, pabora Traza, KOIPPUIMEHT TOJIE3HOTO JEHUCTBUS TEIJIOBOTO
JIBUTATENS; TPU ONUCAHWW TPABUJIIBHO TPAKTOBATh (PU3UYECKHN CMBICI
UCIIOJIb3yeMbIX BEJIMYUH, WX O0003HAUCHUS U EIUHUIIBI, HAXOAUTh (POpMYyIIHI,
CBSI3BIBAIOIME TAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEJIHMUMHAM;

OMKCHIBATh  HM3YUYCHHBIE JJICKTPUUECKHE CBOMCTBAa  BEIECTBA U
ANIEKTPUYECKUE SBICHUS (TPOIECCHI), HUCIOJIBb3Ysl (PU3MUYECKHE BEIUYUHBI:
ANEKTPUUECKUH 3apsif], DIEKTPUUECKOE T0JIe, HANPsHKEHHOCTD OIS, IOTEHIHA,
Pa3HOCTh TOTEHIMAJIOB; MPH OMUCAHWW TPABUIBHO TPAKTOBATh (U3UUECKHUI
CMBICJI HCTIOJB3YEMBIX BEJIMYWH, WX OOO3HAYCHUS W EIUHUIIbI; YKa3bIBATh
dbopMynbl, CBS3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIUYMHY C JIPYTUMHU
BEITUYMHAMU;

aHAIM3UpOBaTh  (DU3MYECKHWE TPOIECCHl U SBJICHUS, HCIOJB3YS
¢u3nuecKrue 3aKOHBI W MPHUHIUIBL: 3aKOH BcemupHoro tarotenus, I, 11 u 1l
3ak0oHbl HpBIOTOHA, 3aKOH COXpAaHEHUS MEXAaHUYECKOW DHEPTHH, 3aKOH
COXpaHEHUSI UMITYJIbCca, PUHITUI CYMIEPIO3UIIMN CHJI, TIPUHITUI PAaBHOIPABUS
WHEPIUATBHBIX CHUCTEM OTCYETa, MOJICKYJISIPHO-KUHETHUECKYI0 TEOPHIO
CTPOCHHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBS3h CPEIHEH KMHETHUUECKOW DHEPTUU
TETJIOBOTO JIBIXKEHUS MOJIEKYJI ¢ aOCOJIOTHOM TeMIEepaTypoid, EPBBIM 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAHECHUS DJIEKTPUUYECKOTO 3apsna, 3akoH KyoHa,
IIPU 3TOM PA3IM4aTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOe
BBIPOKEHHE U YCJIOBUSI (TPaHUIIBI, 00JIACTH) MPUMEHHUMOCTH;



OOBSACHATh OCHOBHBIE€ MPUHIUIBI JIEHCTBHUS MAIlMH, NOpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyarh YCIOBHUS UX O€30MaCHOrO MCIOJIb30BaHUS
B MTOBCETHEBHOM KU3HU;

BBITIOJIHATDh JKCHEPUMEHTHI 1O HCCIAEJOBAHUIO (PU3UYECKUX SIBICHUM U
IPOLIECCOB C MCMOJB30BAHUEM MPSMBIX MU KOCBEHHBIX M3MEPEHUH, MPU ITOM
dbopMmynupoBath mpoOieMy/3afady W TUIOTE3y Y4eOHOro HSKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY W3 NPENJIOKEHHOTO O0OpYAOBaHMS, MPOBOJUTH OMBIT U
(bopMyIMpPOBATH BHIBOIBI;

OCYUIECTBJIATh MPSIMbIE M KOCBEHHBbIE M3MEpEHUs (PU3NYECKUX BETUYMH,
Opyd STOM BBIOMPATh ONTHUMAIbHBIA CHOCOO H3MEPEHHS U HCHOJIb30BaTh
U3BECTHBIE METO/bI OIICHKU MOTPEITHOCTEN U3MEPECHHUI;

UCCJIEIOBATh 3aBUCHUMOCTH MEXAYy (PU3NYECKUMH BEJIUYMHAMHU C
UCIOJIb30BAaHUEM TPSMBIX U3MEPEHUM, MPU ITOM KOHCTPYHUPOBATh YCTaHOBKY,
(buKcHpoOBaTh PE3yJIbTATHl MOJYUYEHHON 3aBUCHUMOCTHU (DU3NYECKUX BEJIMYMH B
BU/JIe TaONIUIl U TpadUKOB, A€NIaTh BEIBOJBI IO pe3yIbTaTaM UCCIIEI0BaHNUS,

coOmro/1aTh mpaBuia 0€30MacHOr0 TPpy/la P MPOBEJICHUU UCCIIEI0BaHUN
B paMKaxX y4yeOHOTO SKCIEpPUMEHTa, Y4eOHO-UCCIEIOBATENbCKON U MPOEKTHOMN
NESTEIbHOCTH € WCIOJB30BAHMEM  W3MEPUTENbHBIX  YCTPOHUCTB U
1abopaTOpHOTO 000PYIOBAHUS;

pemarh pacu€THhIE 3aJayd C SBHO 3aJaHHOW (PU3UYECKONW MOJIEINbIO,
UCIIOJIb3YsT (PU3MUYECKHE 3aKOHbI M TMPUHIMUIBI, HA OCHOBE aHajIn3a YCIIOBUS
3a/1auyd BBIOUpPATh (U3UYECKYI0 MOJEIb, BBIACIATh (DPU3NYECKUE BEIMYUHBI U
dbopmybl, HEOOXOIUMBIE ISl €€ pellIeHUs, TPOBOAUTH PACUETHl U OIICHUBATH
peaTbHOCTh MOTYYEHHOTO 3HaYeHUsT (PU3NUECKON BEITMUMHBI;

penarhb KaueCTBEHHbIE 3a/lauu: BBICTPAUBaTh JIOTUYECKH
HEMPOTHUBOPEUYMBYIO LIETIOYKY PACCYXKICHUN C OMOPOM HA M3YYCHHBIC 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHHUS;

UCIIOJIb30BaTh ~ IPU  pEHICHWH  y4yeOHBIX  3a/Jady  COBPEMEHHbBIC
UHGOPMAITMOHHBIE  TEXHOJOTUM  JIsi  TIOWCKAa, CTPYKTYPUPOBAHUSI,
UHTEpNpETallid W  TPEJCTaBICHUA y4eOHOW ©  HAay4YHO-TIOMYJISIPHOMN
uHboOpMaIluK, TIOJYYCHHOW W3 Pa3IMYHBIX HMCTOYHUKOB, KPUTHUUYECKH
aHAJIM3UPOBATh MOJyYaeMyto HHPOPMAIIUIO;

NPUBOAUTH TPUMEPHI BKJIAJa POCCUUCKUX U 3apyOCkKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHUE IMPOIIECCOB OKPYXKAIOIIErO0 MHpA, B
Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS 10 (U3UKE B TIOBCETHEBHOM KU3HU
Uit obecrieueHuss O6e30macHOCTH TpW  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, JJISI COXPAHEHUS 37I0POBBS U COOIIOJICHUS HOPM
HKOJIOTUYECKOTO TTOBEACHUS B OKPYXKAIOIIEH CpeJIe;

paboTaTth B TPYIIE C BBINOJTHECHUEM PA3JIMYHBIX COLUAIBHBIX POJICH,
IUTAaHUPOBATh PabOTy TPYIIbI, PAMOHATBHO PACHpPEnesiTh OOS3aHHOCTH H
IJIAHUPOBATh  JICATEIIBHOCTh B  HECTAHJAPTHBIX CUTYyaIlusiX, aJeKBATHO
OIICHWBATh BKJIQJ KaXJOTO W3 YYaCTHUKOB TPyNNbl B  PEIICHHE
paccMaTpuBaeMON MPOOIIEMBI.

K konny oOyuenus B 11 kiacce mpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATH HA TIPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHHUH
COBPEMEHHOW HAYyYHOW KapTUHBI MUPA, B PA3BUTHUU COBPEMEHHOM TEXHUKU U
TE€XHOJIOTUH, B TPAKTUYECKON AEATEIBHOCTH JIFOAEH, LIEJIOCTHOCTh U €AUHCTBO
¢bu3HUecKoil KapTUHBI MUPA;



YUUTHIBATh TPAHULIBI MPUMEHEHMSI H3YUYEHHBIX (U3MUYECKUX MOJEIICH:
TOYEYHBIN SJIEKTPUYECKUN 3apsii, Jyd CBETa, TOYEUYHBI MCTOYHUK CBETa,
gliepHasi MOJEJb aToMa, HYKJIOHHAs MOJIeJIb aTOMHOTO siipa MpH pPEIICHUU
bu3nueckux 3aaay;

pacrio3HaBath (U3MUYECKUe SBICHUSA (MPOLIECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB DJJEKTPOJMHAMHKMA M KBAaHTOBOM (U3MUKHU: DJIEKTpUYECKAs
IPOBOJUMOCTbH, TEIUIOBOE, CBETOBOE, XMMHUECKOE, MarHUTHOE JICHCTBUS TOKa,
B3aMMOJICUCTBHE  MAarHUTOB, DJJEKTPOMArHUTHAas  MHAYKIUS, JeHCTBUE
MarHUTHOTO TOJISI Ha TPOBOJHUK C TOKOM U JBIDKYIIMICS  3apsj,
ANIEKTPOMATHUTHBIE KOJICOAHUSI M BOJIHBI, MPSMOJMHEHMHOE pPacHpOCTpaHEHHUE
CBETa, OTPAKEHUE, MpeoMIIeHne, HHTepdepeHns, TuPpaKIus U TOIIpU3aLIUs
CBeTa, nucnepcus cBeta, potodniekTpudaeckuit a¢pdext (hororddexr), cBeToBOE
JaBJICHUE, BO3HUKHOBEHHE JIMHEMYaTOTO CIEKTpa aromMa BOJOpoOja,
€CTECTBEHHAs U UCKYCCTBEHHAs paJIMOaKTUBHOCTD;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA BEUIECTBA (JIEKTPUUECKHUE, MATHUTHBIE,
ONTHYECKHE, JJIEKTPUYECKYI0  TMPOBOJAMMOCTb  PA3IUYHBIX  Cpel) U
AJIIEKTPOMATHUTHBIC SIBJICHUS (TPOIECCHI), UCIONB3Y (PU3NYECKUE BEIUYUHBI:
ANEKTPUUECKUH 3apsl, CUJIa TOKA, FICKTPUIECKOE HANPSKEHHE, DIIEKTPUIECKOE
COTPOTHUBJICHUE, PAa3HOCTh MOTEHIIMAJIOB, S3JIEKTPOABMKYIIAs Cuja, padoTa
TOKa, WHIYKIMS MarHUTHOrO ToJsi, cuia Awmmepa, cuia JlopeHia,
WHAYKTUBHOCTh KATYIIKH, DHEPTUSl DJIEKTPUYECKOTO M MArHUTHOTO IOJIEH,
NEPHUOJI U YacTOTa KoJIeOaHUN B KOJIeOATEIbHOM KOHTYpE, 3apsij U CHJia TOKa B
npolecce TapMOHUYECKUX  AJIEKTPOMATrHUTHBIX — KojeOaHuil, ¢GoOKycHOe
PACCTOSTHUE W ONTUYECKas CUja JIMH3BI, IPU OMMCAHUU MPABUIHLHO TPAKTOBATH
(bu3HUECKUIl CMBICIT UCIOJIb3yeMbIX BEJIMYMH, WX OOO3HAYEHUS W EAUHUIBI,
yKa3blBaTh (HOPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIUYUHY C
JPYTUMU BEJIMYUHAMY,

OMKCHIBATh W3YYCHHBIE KBAHTOBBIC SIBJICHHUS U TMPOIECChI, HCIOIB3YS
¢du3nueckre BEIMYHUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTUs W UMMYJIhC (OTOHA, MEPUOJ TOJIypaclana, dHEPrHs
CBS3UM ATOMHBIX SJIep, NPHU OINKCAHUU TPABUIBLHO TPAKTOBATh (PU3UUECKUIA
CMBIC]I HCTIOJB3YEMBIX BEJIMYWH, WX OOO3HAYEHUSI U €JIMHUIIbI, YKa3bIBaTh
dbopMynbl, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYMHY C JIPYTUMHU
BEJIMYMHAMHU, BBIYUCIIATH 3HaUeHUE (DU3UYECKON BEIIMUNHBI,

aHAIM3UpOBaTh  (U3UYECKHME TPOIECChl M SIBICHUS, HCIOIB3YS
¢du3nuecKkre 3aKOHbI U MPUHIUIILL: 3aK0H OMa, 3aKOHBI MOCIEA0BATEIHLHOTO U
napajiieIbHOTO COEAMHEHHUS] TMPOBOAHUKOB, 3akoH JDxoyns—JleHna, 3akoH
ANIEKTPOMATHUTHON WHAYKIIMU, 3aKOH MPSAMOJUHEHHOTO pPacHpOCTpPaHEHUS
CBETa, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI IMPEJIOMIICHUS CBETa, YpaBHECHHE
Oiinmrerina st GoTodddexTa, 3aKOH COXpPAHSHHS YJHEPTUH, 3aKOH COXPaHCHUS
UMITYJIbCA, 3aKOH COXPAHEHMs DJICKTPUUECKOrO 3apsifa, 3aKOH COXPAHCHHS
MacCOBOTO YHUCIIa, MOCTYyIaThl bopa, 3aKOH pagoaKTUBHOTO pacnajia, mpyu 3TOM
paznuyaTh  CJIOBECHYH (OpPMYyIHMpPOBKY 3aKOHA, €ro MaTeMaTU4YECKOe
BBIPOKEHHE U YCJIOBUS (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OTpeNeNsaTh HampaBlieHWe BEKTOpa WHIYKIIUA MArHUTHOTO  TIOJIS
MIPOBOJTHUKA C TOKOM, CHJIBI AMIiepa u cuiibl JIopeHiia;

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

BBITIOJIHATH IKCIEPUMEHTHI TI0 HCCICIOBAHUIO (PU3UYECKUX SIBICHUMA H
MIPOIIECCOB C HMCIOJB30BAHUEM MPSMBIX MU KOCBEHHBIX W3MEPEHUH: MPU STOM
dbopmynupoBath mpoOieMy/3agady W THUIOTE3y Y4YeOHOTO DSKCIEPUMEHTA,



coOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBaHWMs, MPOBOIUTEH OMBIT U
(GopMyITHUPOBATH BEIBOIBI;

OCYIIECTBIISITh TPSIMBbIE M KOCBEHHBIE M3MEPEHHsI (PU3NICCKUX BEIUYHH,
IpU 3TOM BBIOMpATh ONTHUMAIBHBIA CHOCOO HM3MEPEHHS M HCIOJIb30BaTh
M3BECTHBIC METOJIBI OIEHKU MOTPEIIHOCTEH U3MEPEHHUIA;

MCCIICJIOBATh 3aBUCUMOCTH (DU3MYECKHX BEJIMYMH C HCIOJIb30BaHUEM
NpSIMBIX HM3MEPEHUN: TPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHpPOBATH
pe3yIbTaThl IOMYUYEHHOW 3aBUCUMOCTH (DU3MUECKHUX BEIIMYMH B BUAC TAOIUI] U
rpaduKoB, JeNaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICOBAHHUS,

cOOIOIaTh TpaBMiIa OE30MMACHOTO TPyIa IPH MPOBEICHUHN HCCIICT0BaHUI
B paMKax y4eOHOro 3KCIepUMEHTa, Y4EeOHO-UCCIeOBATEILCKON U MPOCKTHON
JCATCNIBHOCTH  C  HCTOJB30BAHUEM  W3MEPUTENBHBIX  YCTPOWCTB U
71a00paTOPHOTO 00OPYAOBAHNS,

pemath pacuéTHhIC 3aladdl C SBHO 3aJaHHON (U3MYECKON MOJEINbIO,
UCTIOJIb3Ys] (PU3MYECKHE 3aKOHbI M TMPUHIUIBI, HA OCHOBE aHajIu3a YCIIOBUS
3a/lauyu BHIOUpPATh (U3UYECKYI0 MOJEIb, BBIACIATh (DPU3NYECKUE BEIMYMHBI U
dbopmybl, HEOOXOIUMBIE ISl €€ pellIeHUs, TPOBOIUTH PACUETHl U OIICHUBATH
peaTbHOCTh MOTYYEHHOTO 3HaYeHUsT (PU3NUECKON BEITMUMHBI;

peniarhb KaueCTBEHHbIE 3a/lauu: BBICTPAUBaTh JIOTUYECKH
HEMPOTUBOPEUYHBYIO 1IETIOYKY PACCYXKIEHUN C OMOPON HAa M3YUYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHUS;

UCIIOJIb30BaTh ~ IPU  pEHICHWH  y4yeOHBIX  3a/Jady  COBPEMEHHbBIC
UH(GOPMAIIMOHHBIE  TEXHOJOTUM  JUIsi  TIOMCKA,  CTPYKTYPUPOBaHWSI,
UHTEpNpETallid W  TPEJCTaBlICHUA y4eOHOM ©  Hay4YHO-TIOMYJISIPHOMN
uHboOpMaIlMK, TOJYYCHHOW U3  PaA3IMYHBIX HMCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBATh MOJy4yaeMylo HH(OpMaIIHIo;

OOBSACHATh TPHUHIUIBI JCUCTBUS MAIIUH, NPUOOPOB M TEXHUYECKUX
YCTPOWCTB, pas3iuyaTh yCJIOBHUS UX 0€30MacHOr0 HUCIOJIb30BAaHUS B
MIOBCEIHEBHOM KM3HU;

NPUBOJUTH TPUMEPHI BKJIAJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE TPOLIECCOB OKPYIKAIOIIETO MUpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS O (M3UKE B TIOBCETHEBHON KU3HU
Uit obecrieueHuss O6e30macHOCTH TpW  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, ISl COXPAHEHUS 370POBBSI U COOIIOJICHUS HOPM
HKOJIOTUYECKOTO TTOBEACHUS B OKPYIXKAIOIIEH CpeJIe;

paboTaTth B TPYIIE C BBINOJHEHHEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIbI, PAMOHATBHO PaCHpenesiTh OOS3aHHOCTH H
IUTAHUPOBATh JIEATEIBPHOCTh B HECTAaHAAPTHBIX CHUTYaIUsAX, aJIeKBaTHO
OIICHWBATh BKJIQJ KaXIOTO0 W3 YYaCTHUKOB TPYNIbl B  PEIICHHUE
paccMaTprBaeMoiu pOOJIEMBL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTIACC
HanmeHoBaHue Kosau4yecTBO 4acoB
Ne JuaekTpoHHble (UU(poBbHIE)
pa3iejioB H TeM KoHTpoJibHbIE IIpakTuyeckue
n/n Bceero o0pa3oBaTe/ibHbIE PeCYPChI
MporpamMmMbl padoThI padoThI
Paznen 1. DUBUKA U METOJbI HAYYHOI'O ITO3HAHUA
11 ®dusuka U METOIBI 5 bubmuoreka [JOK
' Hay4HOI'O [TO3HAHUS https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmorexa [IOK
2.1 K
HHeMATIIA > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2
Huraniica ! https://m.edsoo.ru/7f41bf72
3aKOHBI Eub 1OK
nOIMOTEeKA
2.3
COXpaHCHI B 6 1 1 https://m.edsoo.ru/7f41bf72
MEXaHUKe
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IUHAMHUKA
OCHOBBI
31 MOJIEKYJISIPHO- 9 1 bubnuorexa [IOK
' KHHETHYECKOU https://m.edso0.ru/7f41bf72

Teopuu




3.9 OCHOBBI 10 bubmuoreka [JOK
' TEPMOIUHAMUKH https://m.edso00.ru/7f41bf72
ArperaTtHblie
33 COCTOSTHUS 5 bubmuoreka [JOK
' BemecTBa. ®a3oBbie https://m.edsoo.ru/7f41bf72
MIePEXOIbI
Htoro no paznemny 24

Paznea 4. 3JIEKTPOJJUHAMUKA

bu6mmoreka [IOK
4.1
UICKTPOCTATHKA 10 https://m.edso0.ru/7f41bf72
[TocTostHHBIN
4 ANEKTPUUYECKUN TOK. 12 bubnuorexa [JOK
' Toxku B pa3InyHbIX https://m.edso0.ru/7f41bf72
cpemax
Hroro nio pazaeny 22
Pe3epBHOE Bpems 2
OBIEE KOJIMYECTBO
YACOB I1O0 68

I[TPOI'PAMME




11 KIIACC

HauMeHOBaHHE KoaugecTBO yacoB
Ne dueKkTpoHHbIe (LM POBbLIE)
pa3iesioB H TeM KoHTpoJibHbIE IIpakTn4yeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchbl
NporpamMmsbl padoTbI padoThI
Paznen 1. 9JIEKTPOJIUHAMMUKA
MarsuTHoe II0JI€. Bu6 LIOK
HOJINOTEKA
11 DICKTPOMATHUTHA 1 1 3 https://m.edsoo.ru/7f41c97¢c
WUHIYKIHS
Hroro no pazneny 11
Pasznen 2. KOJIEBAHUSI 1 BOJIHbI
Mexanuueckue n
2.1 SIIEKTPOMATHUTHBIE 9 1 Bubmorexa ITOK
' P https://m.edso0o.ru/7f41c97c
KOJIeOaHus
MexaHnueckue 1
2.2 SIIEKTPOMATHUTHBIE 5 1 Bubmorexa ITOK
' p https://m.edso0o.ru/7f41c97c
BOJIHBI
bu6nuoreka [IOK
2.
3 Onrua 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazmeny 24

Paznea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OCHOBBI CIIEIIHATBHON
TEeOpuHn
OTHOCUTEJIBHOCTHU

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c




Uroro no pazaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
41 DJIEeMEHTHI KBAaHTOBOU 6 bubmuorexa [JOK
' OITUKH https://m.edso00.ru/7f41c97c
Bbu6nuoreka [IOK
4.2
Crpoenne atoma 4 https://m.edsoo.ru/7f41c97¢c
bubnnoreka IIOK
4.3 ATOMHOE A/IpO 5 https://m.edsoo.ru/7f41c97c
Hroro no pasaeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMUU 7 1 bubnmnoreka HOK
' ¥ acTpOopU3UKH https://m.edsoo.ru/7f41c97c
Hroro no paszneny 7
Pazngen 6. OGOBIIAIOIEE IIOBTOPEHUE
6.1 O6o0maroree 4 bubmmoteka [IOK
' HIOBTOPEHHE https://m.eds00.ru/7f41c97¢c
Uroro no pazgeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 4

YACOB 110 ITPOTPAMME







ITOYPOYHOE IIVTAHUPOBAHUME
10 KITACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

DJIeKTpOoHHbIe NN (ppoBbIe 00pa3oBaTebHbIE PeCypChl

Bcero

®du3nka — HayKa 0 IpUpo/Ie.
Hayunbie MeTo1bI MO3HAHUS
OKpY>KaroIlero Mupa

bubnuoteka [{OK https://m.edsoo.ru/ffO0c32e2

Poib 1 MecTo Gu3uku B
hopMupoBaHUHT
COBPEMEHHOW HAY4YHOM
KapTHHBI MUPA, B
MPAKTUYECKON JAESITeNbHOCTU
80 (571

bubmuoteka [{OK https://m.edsoo.ru/ff0c33e6

MexaHuyeckoe ABUKEHUE.
OTHOCUTENBHOCTD
MEXAHUYCCKOI'O ABUXKCHUA.
[Tepemenienue, CKOpoOCTb,
YCKOpEeHHue

bubnuoteka [{OK https://m.edsoo.ru/ff0c3508

PaBHOMepHOE
HpﬂMOHHHGﬁHO@ JABUXXCHUEC

bubmuoreka [{OK https://m.edsoo.ru/ff0c3620

PaBHOyCKOpEeHHOE
MIPSIMOJIMHENHOE IBUKECHHE

bubmuoteka [{OK https://m.edsoo.ru/ff0c372e

CB0OOIHOE TaeHHE.
YckopeHnue cBOOOTHOTO

bubmuoreka [{OK https://m.edsoo.ru/ff0c39cc




majieHust

KpuBosnHelHOE ABUXKEHUE.
JIBr>keHHEe MaTepraibHOMN
TOYKH 10 OKPYKHOCTH

bu6mmoreka LIOK https://m.edsoo.ru/ffOc3ada

IIpuHLUII OTHOCUTENIBHOCTH
lNanmnes. MaepuuanbsHble
cucTeMbl otcueTa. [lepBbii
3akoH HeroToHa

bubmuoteka [{OK https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [lpunnun
cynepno3uiuu cuil. Bropoi
3akoH HproToHa 1uist
MarepualbHON TOUKU

bubmuoteka [{OK https://m.edsoo.ru/ffOc3be8

10

Tpernii 3akoH HproToHa 1151
MaTepUaIbHBIX TOUYEK

bubnuoteka [{OK https://m.edsoo.ru/ffOc3be8

11

3aKOH BCEMUPHOTO
taroteHus. Cuma TSKEeCTH.
IIepBas kocMuueckas
CKOpPOCTh

bubnuoteka [{OK https://m.edsoo.ru/ff0c3d00

12

Cuna ynpyroctu. 3aK0H
I'yka. Bec Tena

bubnuoteka [{OK https://m.edsoo.ru/ffOc3el18

13

Cuna tpenus. Koapdpuument
Tpenus. Cuia
COTIPOTHBIICHUS TIPH
JIBYDKEHUH TEJa B )KUKOCTH
WIIN Ta3e

bubnuoteka [{OK https://m.edsoo.ru/ffOc3f76

14

[ToctynarenbsHoe 1

bubnuoteka [{OK https://m.edsoo.ru/ffOc41a6




BpalllaTeIbHOE ABH)KCHUE
a0COJIIOTHO TBEPJOIO TeNa.
MowmeHnT cuisl. [1nedo cusl.
VYcnoBus paBHOBeECHUs
TBEPIOIO Tella

15

Nmnynbe maTepuanbHOU
TOYKH, CUCTEMBI
MaTepUaIbHbIX TOYEK.
Nmnynbe cuibl. 3akoH
COXPAHEHHUS UMITYJIbCA.
PeaktuBHOE ABMKEHUE

bubmmoreka L{OK https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckas sneprus
MaTepHaIbHON TOUKH.
Teopema 06 usmeHeHnn
KUHETHUYECKON SHEpTUH

bubnuoteka [{OK https://m.edsoo.ru/ff0c4502

17

[TorenimanpHas 3HEPTHS.
[ToTenumanpHas sHEpPrust
ynpyro nehopMUpOBaHHON
npyxxunbl. [loTeHnmansHas
SHeprus Tena BOIU3U
MTOBEPXHOCTU 3€MJIU

bubmuoteka [{OK https://m.edsoo.ru/ffOc461a

18

[loTeHumanbHBIE U
HETIOTCHIMAIbHEIC CHIIBL.
CBs3b paboThI
HETOTCHIIUAIIBHEIX CUJI C
H3MEHEHNEM MEXaHMISCKOM

bubmuoreka I{OK https://m.edsoo.ru/ff0c478c




SHEPIUU CUCTEMBI Tell. 3aKOH
COXPaHEHMs MEXaHUYECKOM
SHEPrUu

19

JlaGopaTopHas pabota
«HccrnenoBanue cBs3u
paboThI CHIIBI C UBMEHEHHEM
MEXaHHYECKON SHEPTHH TeJia
Ha TIpUMEpPEe PaCTsHKCHUS
PE3UHOBOTO KI'yTa

20

KonTponbnas pabota mo
teme «KnHemaruka.
Jlunamuka. 3aKOHbI
COXpaHEHUs B MEXaHUKE

bubmmoreka L{OK https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOMN
Teopuu. bpoyHoBCKOe
neuxenue. JAuddysus

bubnuoteka [{OK https://m.edsoo.ru/ffOc4dc2

22

XapakTtep ABUKEHUSA U
B3aUMOJJECUCTBHUS YAaCTHI]
BemecTBa. Moaenu cTpoeHus
ra3oB, )KHJAKOCTEU U TBEPABIX
T

23

Macca monexy:.
KomnuectBo BemecTna.
[Tocrosnnas ABoraapo

24

TennmoBoe paBHOBECHE.




Temneparypa u e
u3Mepenue. [lkana
teMmrepatyp Llenscus

25

Wneanpueiii raz B MKT.
OcnoBHoe ypaBHeHue MKT

bu6mmoreka LIOK https://m.edsoo.ru/ffOc4fde

26

AOcommoTHas Temreparypa
Kak Mepa CpeHei
KHHETUYECKON SHEPrUu
JBUKEHUS MOJIEKYIL.
YpaBuenue MeHieneena-
Knaneiipona

bubmuoreka [{OK https://m.edsoo.ru/ffOc511e

27

3akoH /lanbToHa. ['a30BbIC
3aKOHBI

28

JIaGoparopHas paboTa
«HccnenoBanue
3aBUCUMOCTH MEXY
napaMeTpamMH COCTOSIHUS
pa3pexeHHOTo ra3za

29

W3onpoueccs! B 11eaIbHOM
rase u ux rpaguueckoe
IpeJCTaBICHNE

bubmuoteka [{OK https://m.edsoo.ru/ff0c570e

30

BHyTpeHHss sHeprus
TEPMOIUHAMHYUECKON
CHUCTEMBI U CIIOCOOKI ¢€
m3menenus. KoanuecTso
TEIUTIOTHI U paboTa.

bubmuoTeka [{OK https://m.edsoo.ru/ff0c5952




BuyTpennss sneprus
OJTHOATOMHOTO HJI€ATbHOTO
rasa

31

Buapl Teronepenaun

bu6mmoreka LIOK https://m.edsoo.ru/ff0c5¢36

32

VY aennHas TEII0EMKOCTh
BemecTBa. KomudaecTBo
TETUIOTHI TIPH
TeruIonepeaaye.
AnabaTHBIN MpoIecc

bubmuoreka [{OK https://m.edsoo.ru/ffOc5¢36

33

[TepBrlii 3aK0H
TEPMOJAVHAMUKH U €T0
MIPUMEHEHUE K
n30IpoIeccam

bubnuoteka [{OK https://m.edsoo.ru/ffOc5efc

34

HeoOpatumocTs mpo1ieccoB B
npupoze. Bropoii 3akoH
TEPMOJINHAMUKHI

bubmuoteka [{OK https://m.edsoo.ru/ff0c6230

35

[Tpunun nevicreus u KT/
TEIJIOBOM MAallIMHBI

bubnuoteka [{OK https://m.edsoo.ru/ffOc600a

36

uxn Kapuo u ero KITJ{

37

DKonornyeckre mpoodaemMbl
TEIUIO3HEPTeTHKH

38

O6o0maromuit ypox
«MomnekynsipHas usuka.
OCHOBBI TEPMOTTHAMHUKI

bubmuoreka [{OK https://m.edsoo.ru/ff0c6938

39

KonrtponsHas pabora no
TeMe «MonekynsapHast

bubmuoreka I{OK https://m.edsoo.ru/ff0c6a50




¢usuka. OCHOBBI
TEPMOJIUHAMUKIY

40

[TapooOpazoBanue u
KoHJeHcauus. Vicnapenue u
KHUIICHUE

bu6mmoreka LIOK https://m.edsoo.ru/ff0c63b6

41

AbGcomroTHas
OTHOCHUTEIbHAS BIAXKHOCTD
BO3ayxa. Hacellennslit nap

bubnuoteka [{OK https://m.edsoo.ru/ff0c64d8

42

TBépnoe Teno.
Kpucranmnmueckue u
amopdHbIe Tena.
AHUM30TPONHUS CBONCTB
Kpuctaos. XKuakue
kpuctayasl. CoBpeMEHHbIE
MaTepuaibl

bubnuoreka [{OK https://m.edsoo.ru/ffOc65f0

43

IInaBnenue u
KpUcTajuIM3auus. Y ienbHas
TEIUIOTA TUIABJICHHUS.
CyOnumariust

bubmuoteka [{OK https://m.edsoo.ru/ff0c6708

44

YpaBHEHHE TEIIOBOTO
Oaylanca

bubmuoreka [{OK https://m.edsoo.ru/ff0c6820

45

DnekTpu3anus Tenl.
Dnektpuueckuii 3apsia. [[sa
BHUJA DJIEKTPUYECKUX
3apsa0B

bubmuoteka [{OK https://m.edsoo.ru/ffOc6bcc

46

HpOBOI[HI/IKI/I, AUDJICKTPHUKHU

bubmuoreka [{OK https://m.edsoo.ru/ffOc6bcc




Y TIOJTYTIPOBOJHHUKH. 3aKOH
COXPaHECHHS AJIEKTPHUECKOTO
3apsaa

47

B3aumoneiicTBre 3apsioB.
3akoH Kynona. Toueunbrit
AIEKTPUICCKUI 3apsiT

but6mmoreka LIOK https://m.edsoo.ru/ffOc6ced

48

Hanpsx€HHOCTh
NIEKTPUYECKOTO TTOJIS.
[TpuHumn cynepnosuuuu
EKTPUYECKUX MOJIEH.
JInHuym HanpsHKEHHOCTH

bubmuoreka [{OK https://m.edsoo.ru/ffOc6df2

49

Pa6oTa cui
3JIEKTPOCTATUYECKOTO MOJIs.
ITorenmuan. Paznocth
MOTEHITNATIOB

bubmuoteka [{OK https://m.edsoo.ru/ffOc6f00

50

HpOBOI[HI/IKI/I " JUSJICKTPUKHU
B DJICKTPOCTAaTUUCCKOM IIOJIC.
Z[I/ISJICKTpI/I‘-ICCKaSI
IMPOHUITACMOCTDb

bubmuoteka [{OK https://m.edsoo.ru/ff0c7018

51

DNEeKTPOEMKOCTb.
Konnencarop

bubmuoreka [{OK https://m.edsoo.ru/ff0c7126

52

ONEKTPOEMKOCTH INIOCKOTO
KOHJIEHCAaTOpa. DHEprus
3apsHKEHHOI0 KOHAEHCaTopa

bubmuoreka [{OK https://m.edsoo.ru/ff0c72c0

53

JlabopaTopHas pabota
"U3mepenue




3IIEKTPOEMKOCTH
KoHzaeHcaropa"

54

[Tpuniun nercTBus u
MIPUMEHEHUE
KOHJICHCATOPOB,
KOIMPOBAJILHOTO alllapara,
CTPYHMHOTI'O IIPUHTEPA.
DneKkTpocTaTu4ecKas
3amura. 3a3eMIIeHue
AIEKTPONPUOOPOB

55

DNEeKTpUUYECKUH TOK,
YCIIOBUS €70
CYLIECTBOBAHUS.
[TocTostHuBIM TOK. Cuta
ToKa. Hampsixenue.
Conporusnenue. 3akon OMa
JUIS y4acTKa [enu

56

ITocnemoBarenpHOE,
napajiesibHOe, CMELIaHHOE
CO€ZIMHEHUE NTPOBOHUKOB.
JIaGoparopHas paboTa
«M3ydyeHue cMeIanHoro
COCMHEHUS PE3UCTOPOB)

bubmuoteka [{OK https://m.edsoo.ru/ffOc74f0

57

Pabora 1 MOIIIHOCTH
AIEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

bubmuoreka [{OK https://m.edsoo.ru/ffOc7838

58

3axod Oma 111 HOJIHOH

bubmuoreka [{OK https://m.edsoo.ru/ffOc7ae0




(3aMKHYTOI) 2JIEKTPUUECKOU
nenu. KopoTrkoe 3ambIkaHue.
JIaboparopHast pabota
«U3mepenune 3/1C
MCTOYHHKA TOKA U €T0
BHYTPEHHETO
COIIPOTHBIICHUS

59

DneKTpOHHAas IPOBOJAUMOCTb
TBEPABIX METAJLIIOB.
3aBUCUMOCTh
COIIPOTHBIICHUS] METAJIJIOB OT
TeMIIepaTyphbl.
CBepXIpoBOIUMOCTh

60

DNEeKTPUIECKHI TOK B
Bakyyme. CBoiicTBa
ANEKTPOHHBIX MyYKOB

61

[TonynpoBoHHMKH, UX
cOOCTBEHHAas U MpUMeECHast
npoBouMocTh. CBoOHCTBa
p—N-nepexoaa.
[TonmynpoBOIHUKOBBIE
npubopsI

bubmuoteka [{OK https://m.edsoo.ru/ffOc84ae

62

DNEeKTPUUYECKHUI TOK B
pacTBOpax M pacriaBax
3IEKTPOJIUTOB.
DNeKTpoNIuTHYECKast
JIUcconHanus. DIEKTPOIN3

bubmuoTeka I{OK https://m.edsoo.ru/ff0c82ba




63

DJIEKTPUUYECKUH TOK B ra3ax.
CaMoCTOSTEIBbHBIN 1
HECaMOCTOSTENbHBIA pa3psl.
Mounuus. I1na3ma

bu6mmoreka LIOK https://m.edsoo.ru/ff0c84ae

64

DnexTpuueckue nprudopsl U
YCTPOMCTBA U UX
MPAKTUYECKOE MTPUMEHEHHE.
[IpaBuna TexHUKH
0e30macHOCTH

bubmmoreka [{OK https://m.edsoo.ru/ffOc86fc

65

O6o0uaromuit ypok
«INEKTPOIMHAMHKA»

bubmmoreka L{OK https://m.edsoo.ru/ff0c88be

66

KonrtposnbHas pabora no
TeMe «DJIEKTPOCTATUKA.
IToCTOSTHHBIN DIIEKTPUYECKUN
TOK. TOKH B pa3JIMYHbIX
cpenax»

bubmuoreka [{OK https://m.edsoo.ru/ffOc8a8a

67

PesepBHbIii yPOK.
KonrtponbHas pabora no
Teme "DneKkTpoaruHamMuKa"

bubmuoteka [{OK https://m.edsoo.ru/ffOc8c56

68

PesepBHbIii yPOK.
Oo6o0muiaromuii ypox 1mno
TeMaM 10 xnacca

bubmuoteka I{OK https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




11 KIIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

eKTPOHHBbIEe HU(POBHIE 00pa3oBaTeIbHbIE PECYPChI

Bcero

[TocTossHHBIE MATHUTHI U UX
B3aUMOJICIICTBUE.
MarnutHoe nione. Bexktop
MAarHuTHON MHAYKIIMH.
JInHMM MarHuTHOMN

WHIYKIUU

bubmuoreka [{OK https://m.edsoo.ru/ff0c9778

MarsuTHoOe nojie
MPOBOJHUKA C TOKOM. OMBIT
Opcrena. Bzaumopeiicteue
MIPOBOTHUKOB C TOKOM

bubmuoTeka [{OK https://m.edsoo.ru/ffOc98fe

JIaGoparopHas pabota
«M3yyeHne MarHuTHOTo
MOJIS1 KATYIIKHU C TOKOM»

bubmuoteka [{OK https://m.edsoo.ru/ffOc98fe

JleiicTBHE MarHUTHOTO MOJIS
Ha MIPOBOJIHUK C TOKOM.
Cuna Amnepa.
JlabopaTopHas pabota
«Hccnenosanne nelCTBAS
IIOCTOSTHHOT'O MarHuTa Ha
paMKy ¢ TOKOM»

bubnuoteka [{OK https://m.edsoo.ru/ff0c9acO

JlelicTBME€ MarHUTHOTO TIOJISI

bubnmuoteka [{OK https://m.edsoo.ru/ffOc9df4




Ha JIBUXKYIIYIOCS
3apspkeHHYIo yactuily. Cuiia
Jlopenma. PabGora cuibl
Jlopenua

DneKTpOMarHuTHas
unaykuus. [Totok BekTopa
MarauTHoN uHaykuu. IJC
UHIYKIHUU. 3aKOH
3JIEKTPOMATrHUTHOMN
nHaykiuu dapanes

JIaboparopHast pabota
«HccinenoBanue SBiaeHUS
3JIEKTPOMATrHUTHOMN
HHIYKITUD)

bubmmoreka L{OK https://m.edsoo.ru/ffO0cal50

NHayKTUBHOCTB. SIBICHUE
camounaykiuu. SJ1C
CaMOUHIYKIUH. DHEPrust
MarHUTHOTO TIOJIS KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE
rnoJse

bubnuoteka [{OK https://m.edsoo.ru/ff0ca600

TexHnueckue ycTponcTBa u
WX IPUMEHEHUE:!
IIOCTOSIHHBIE MArHUTHI,
JJIEKTPOMArHHUTHI,
JJIEKTPOJIBUIaTENb,
YCKOPUTEIIHN JIEMEHTAPHbBIX
4aCTHUL, THAYKIIMOHHAS M1€Yb




10

O6o0maromuii ypok
«MarsuTHoe MnosJe.
DneKTpoMarHuTHas
WHITYKITHAS

bu6mmoreka LIOK https://m.edsoo.ru/ffOcab82

11

KonrtpomnbHas pabora o
TeMe «MarHuTHOE ToJIe.
DneKTpoMarHuTHas
HHTYKIHS

bubmuoteka [{OK https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXaHUUECKUE
kosebanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaienue sHepruu

bubmmoreka [{OK https://m.edsoo.ru/ffOcaf06

13

JIaGoparopHas paboTa
«HccnenoBanne
3aBHCUMOCTH TTEPHO/Ia
MaJbIX KoJebaHuil rpy3a Ha
HUTH OT JUTHHBI HUTH U
Macchl Ipy3a»

14

KonebarenbHbIN KOHTYD.
CBoOoHbBIE
AIEKTPOMAarHUTHBIC
KoJIeOaHMS B HJI€aIbBHOM
KoJe0aTeIbHOM KOHTYpE.
AHanorust Mexuy
MeXaHWNYECKUMH U
AIEKTPOMArHATHBIMH

bubmuoreka [{OK https://m.edsoo.ru/ffOcb820




KOJIeOaHUAMU

15

®opmyna Tomcona. 3akon
COXpaHECHHS PHEPTUU B
UeaIbHOM KOJIeOaTeIbHOM
KOHTYpE

bu6mmoreka LIOK https://m.edsoo.ru/ff0ch9c4

16

IIpencrasnenue o
3aTyXaroluX KOJIeOaHUsIX.
Brinyxennsie
MeXaHHYECKHE KOJIeOaHus.
Pe3onanc. Beinyxnennsie
3JIEKTPOMArHUTHBIE
KoJIcOaHH

bubnuoteka [{OK https://m.edsoo.ru/ffOcbb86

17

[TepemeHHBIN TOK.
CunyconaanbHbIN
IIEPEMEHHBIN TOK.
MoHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYIHOE U
JIEWCTBYIOIIEE 3HAYEHNE
CUJIBI TOKA U HaIPSIKEHUS

bubnuoteka [{OK https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop.
[TpousBoacTBoO, nepenaya u
noTpebieHne dNEeKTPUUECKON
SHEPTUHU

19

Y CTpoHCTBO U MPAKTHYECKOE
IIPUMEHEHHE
JJEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro

bubnmuoteka [{OK https://m.edsoo.ru/ffOcc324




TOKA, TUHUH
AJIeKTpoIepeaq

20

DKOJIOTUYECKUE PUCKU TIPU
MPOU3BOJICTBE
anekTposHepruu. Kynerypa
HCITOJIb30BAHUS
3JIEKTPOSHEPIUU B
MOBCEIHEBHOM KU3HHU

21

MexaHuuyecKkue BOJIHBI,
YCIIOBUS PaCIPOCTPAHEHHUS.
[Tepuoa. Cxopoctb
pacnpocTpaHeHus U JUTMHA
BOJHBIL. [lonepeunsie n
MIPOJIOJIbHBIE BOJIHBI

bubnmoreka [{OK https://m.edsoo.ru/ffOcca54

22

3ByK. CKOpOCTH 3BYKa.
I'poMkocTs 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

bubnuoteka [{OK https://m.edsoo.ru/ffOcccOc

23

ONEKTPOMAarHuTHbIE BOJIHBI,
HX CBOWMCTBA U CKOPOCTb.
[IIxana 3eKTpOMarHuTHBIX
BOJIH

bubnuoteka [{OK https://m.edsoo.ru/ffOccfe0

24

[IpuHIUIBI paTUOCBS3U U
TeneBuaenus. Pa3surtue
CPEACTB CBSI3H.
Panmonoxarms

25

KonTponbhas padota

bubnuoteka [{OK https://m.edsoo.ru/ffOcc6f8




«Koiiebanus 1 BOJHEBI»

26

[IpssMmonuneHOE
pacrpocTpaHeHHe CBETa B
OJIHOPOJIHOM cpeie.
TodeuyHbI HCTOYHHUK CBETA.
JIy4 cBeta

bu6mmoreka LIOK https://m.edsoo.ru/ff0cd350

27

OrtpaxeHue cBera. 3aKOHbI
OTpaKCHUS CBETA.
[TocTpoenue n3o0paxeHui B
IJTIOCKOM 3epKajie

bubmuoteka [{OK https://m.edsoo.ru/ffOcd4e0

28

[Ipenomnienue cBeTa.
[TonHoE BHYTpEHHEE
otpaxxkenue. [IpenenbHbrit
YroJ1 MOJTHOTO BHYTPEHHETO
OTpaXKEHUS

bubmuoteka [{OK https://m.edsoo.ru/ffOcd7{6

29

JIaGoparopHas paboTa
«M3mMepeHune nokaszarens
MIPEJIOMIICHUS CTEKIIa

bubmuoteka [{OK https://m.edsoo.ru/ffOcd67a

30

JIunsel. [loctpoenne
M300paKeHU B TUH3E.
dopmyJia TOHKOHN JTUH3BL.
YBenu4ueHue JTUH3bI

bubmuoteka [{OK https://m.edsoo.ru/ffOcddle

31

JIaGoparopHas paboTa
«HccienoBaHue CBOMCTB
M300paXeHUI B TUH3AX)

32

Hucnepcus cBera. CnoxxHbIN




coctaB Oenoro cBera. L[Ber.
JlaGopaTopHas pabota
«Habmronenue nucniepcuu
CBETa»

33

WuTepdepennys ceera.
Judpakuus cBeta.
JudpaximonHas pemeéTka

bu6mmoreka LIOK https://m.edsoo.ru/ffOced22

34

HOHepe‘IHOCTB CBCTOBBIX
BOJIH. HOHHpI/IBaHI/IH CBCTa

bubmuoteka L{OK https://m.edsoo.ru/ffOcf02e

35

OnTrueckue npuOOpsI U
YCTPOMCTBA U yCIOBUS UX
0€3011acHOT0 MPUMEHEHUS

36

['panubl TpUMEHUMOCTH
KJIACCUYECKOU MEXAHUKH.
[Tocrynatel cnennanbHOM
TEOPUU OTHOCUTEIIBHOCTU

bubmuoteka [{OK https://m.edsoo.ru/ffOcf862

37

OTHOCHUTELHOCTD
OJTHOBPEMEHHOCTH.
3ameieHre BpEMEHH U
COKpAIIICHHUE JTMHBI

bubmuoteka [{OK https://m.edsoo.ru/ffOcfad2

38

OHeprusi ¥ UMITYJIbC
PENATUBUCTCKOM YaCTULIBI.
CBs13p Macchl € JHEpruen u
HUMITYJICOM. DHEPIHsl MOKOs

bubmuoreka I{OK https://m.edsoo.ru/ffOcfc68

39

KonTponbhas padota
«Ontuka. OCHOBBI

bubmuoreka I{OK https://m.edsoo.ru/ffOcf6f0




CHGHH&J’IBHOﬁ TEOpHUU
OTHOCHUTCIIBHOCTH»

40

®otonsl. Dopmyna [Inanka.
DHeprus U UMMIyibC poToHa

but6mmoreka LIOK https://m.edsoo.ru/ffOcfel6

41

OTKpbITHE U HCCIIEI0BAHUE
dororddexra. OnbiTer A. T
CroneroBa

bubnmoreka [{OK https://m.edsoo.ru/ffOcffc4

42

3akoHsl hoTodddexTa.
VYpaBHeHue DHIITEHHA IS
dororddekra. «KpacHas
rpanuia» Gorodddexra

bubmmoreka L{OK https://m.edsoo.ru/ff0d015e

43

JlaBnenne cBera. OnbiThl I1.
H. JlebeneBa. Xumuueckoe
JICMCTBUE CBETA

bubnuoteka [{OK https://m.edsoo.ru/ff0d04a6

44

TexHuueckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHUE:!
($hoTORIEMEHT, POTOAATUHK,
coJIHe4yHas Oartapes,
CBETOANON

45

Pemrenue 3agad mo reMe
«JeMEHTEI KBAHTOBOM
ONTHUKHN

bubnuoteka [{OK https://m.edsoo.ru/ff0d0302

46

Monens atoma TomcoHa.
OmnsiTel Pesepdopaa mo
pacCessHUIO O-4aCTHII.
[TnanerapHas MoJenb aToMa

bubnuoteka [{OK https://m.edsoo.ru/ff0d091a




47

[Toctynater bopa

bu6mmoreka LIOK https://m.edsoo.ru/ff0dOafa

48

N3nydenue u norionieHmue
(hOTOHOB MpU HIEpexoie
aToMa C OJJHOTO YPOBHS
SHEPruu Ha pyrou. Bujsl
CIIEKTPOB

bu6mmoreka LIOK https://m.edsoo.ru/ff0dOafa

49

BoiHoBEBIE CBOKMCTBA YaCTHII.
Bounnbl ne bpoiins.
KopnyckynspHo-BoIHOBOM
nyanu3M. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTyYCHHE

bubmuoreka [{OK https://m.edsoo.ru/ff0d0ca8

50

OTtkpbiTHE
pannoakTUBHOCTU. OIIBITHI
Pesepdopaa o
OTIPEJICIIEHUIO COCTaBa
PaIMOAKTUBHOTO U3TyICHUS

bubmuoreka [{OK https://m.edsoo.ru/ff0d0fd2

o1

CoiicTBa anba-, 6era-,
raMMa-usiydeHus. Biousaue
pPannOaKTUBHOCTH Ha KHUBBIE
OpTaHU3MBI

52

OTKpbITHE IPOTOHA U
HelTpoHa. M3oronsl. Anbda-
pacnaz. DNeKTPOHHBINA U
MO3UTPOHHBIN OeTa-pacma.
lNamma-uznyuenue

bubnuoteka [{OK https://m.edsoo.ru/ff0d1162

53

SHGPFI/IH CBsI31 HYKJIOHOB B

bubnuoteka [{OK https://m.edsoo.ru/ff0d1356




aape. SlaepHble peakiuu.
SnepHblii peakTop.
[Tpobnembl, MepCreKTUBEL,
9KOJIOTMYECKHUE aCIIEKTHI
SIEPHOMN SHEPrETUKH

54

DJeMeHTapHbIe YaCTHLIBI.
OTKpbITHE O3UTPOHA.
Metoabl HaOIIOJCHUS U
pEeTUCTpaIiH AIEMEHTAPHBIX
yactul. Kpyrisii cron
«DyHIaMeHTaJIbHbIE
B3auMoieiicTBus. EnnncTBo
(bu3n4ecKoil KapTHHBI MUPA»

bubmmoreka L{OK https://m.edsoo.ru/ff0d0e38

55

Bug 3Bé3anoro neoda.
Co3Besnust, spKue 3BE31pbl,
IUTAaHETHI, UX BUIUMOE
nsxeHue. CoHevHas
cucrema

56

Comnnaue. ConHeuHast
aKTUBHOCTE. VICTOUHHK
sHeprun CoJiHLA U 3BE3]

57

3BE&31IBI, MX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/1bI
TJIaBHOU
IIOCJIEJ0BATEIBHOCTH.
BuyTtpenHee cTpoeHue 3BE3 1.
CoBpemeHHbIE




MPEJICTaBJICHHS O
MIPOUCXOXKICHUN U
sposrrornu CoJtHIa U 3BE3]

58

Muneunsbiit [1yTe — Hamma
I'amakTuka. ITonoxkenue u
nemwxkenne CoiHia B
I'amaktuke. ["'amakTukm.
UYeEpHble ABIPHI B s1Apax
rajJaKTHK

59

Bcenennas. Paz6eranue
rayiakTuk. Teopus bosbmoro
B3pbIBa. PesnkToBOE
W3IydyeHHne. MeTtarajiakTuka

60

Heperennsie npobiaembl
aCTPOHOMUU

61

KonTtponbHas pabora
«ONEeMEHThI aCTPOHOMUH U
acTpo(U3UKI»

62

O6o06uaromuit ypok. Poib
(U3HUKU ¥ aCTPOHOMHUH B
3KOHOMHYECKOH,
TEXHOJIOTHYSCKOH,
COITMAJIBHOM M THYECKOM
chepax neaTenTbHOCTH
4yeJioBeKa

63

O606maromuit ypok. Pois u




MecTo GU3UKU U
aCTPOHOMHUU B COBPEMEHHOM
Hay4HOU KapTUHE MHpPA

64

O6o0maromuii ypok. Poib
(busnveckoit Teopuu B
hopmMupoBaHUHT
IIPEACTABICHUH O
¢bu3nveckoil KapTHHE MUpa

65

O6o6maromuii ypok. Mecto
(bu3nvecKoil KapTUHBI MHpa
B 00ILIEM psZTy COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEJCTABICHUI O IPUPOJIE

66

PesepBHbIii yPOK.
MarnuTHO€ nosze.
DneKTpoMarHuTHas
WHTYKIIHS

67

PesepBHsIit ypok. OnTuka.
OCHOBBI CrIEIMATILHOM
TEOPUHU OTHOCUTEIBHOCTH

68

Pesepnbiii ypok. KBanroBas
¢dbusuKa. DIeMEHTHI
aCTPOHOMUU U acTPOPHU3UKU

bubnuoteka [{OK https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHMSA OCHOBHOM OBPA30OBATEJIBHOM

ITPOI'PAMMBbI
10 KITACC

Kox npoBepsiemoro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa30BaTe/ibHOI NPOrpaMMbl
cpeaHero o01ero oo0pazoBaHus

10.1

JIeMOHCTpHpOBAaTh HA TpPUMEpPaX pPOIb U MECTO (HU3UKKM B (HOPMUPOBAHMHM COBPEMEHHOW HAay4IHOU
KapTHHBI MUPA, B Pa3BUTUN COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOMN AEATENBHOCTH JIIOJIEH

10.2

Y4uuThIBaTh TpaHULBl MPUMEHEHHMS HW3YYEHHBIX (U3NYECKUX MOJIeNei: MaTepuanbHas TOuKa,
WHEepIHaIbHas cucTeMa OTcYETa, abCONIOTHO TBEPJOE TENO, WICANBbHBIN ra3; MOJEIH CTPOSHUS Ta3oB,
KHUAKOCTEH U TBEPIBIX TEJ, TOUCUHBIN ANEKTPUUECKUHN 3apsil — MPU PelICHUH (PU3NUIECKHX 3a1a4

10.3

Pacno3naBate ¢uszmyeckue sBiaeHUS (TIPOIECChI) U OOBACHATH MX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJSIPHO-KMHETUYECKON TEOPUH CTPOCHHUS BEHIECTBA W DJEKTPOJWHAMHUKH: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBMKEHHE, CBOOOJHOE TaJeHUE TeJ, IBMKEHHE MO OKPYKHOCTH,
WHepLHs, B3auMojieiicTBue tei; 1ud@y3us, OpoyHOBCKOE BHKEHUE, CTPOCHUE KUIKOCTENH U TBEPIBIX
TeN, M3MEHeHHWe 00bEMa Ten MpU HarpeBaHWM (OXJIaXICHUH), TEIUIOBOEC paBHOBECHE, HCIIapeHHUeE,
KOHJICHCAIIUs, TUTaBJICHUE, KPUCTAJUTH3aIis, KUTICHHE, BIAYXHOCTh BO3/lyXa, MOBBIIICHUE JIaBJIICHUS ra3a
MIPU €T0 HarpeBaHUU B 3aKPBITOM COCYJI€, CBSA3b MEX/IY IMapaMeTpaMu COCTOSIHUS ra3a B U30IPOIECCax;
9JIeKTPHU3allUs TeJl, B3aUMOJEHCTBHE 3apsiioB

10.4

OnucelBaTh MEXaHHMYECKOE ABUIKCHUC, UCIIOJIb3ys (bHSI/I‘{CCKI/IC BCJIMYMUHLBL: KOOpAWHATA, MYTh,
NepeMCIICHUC, CKOpPOCThb, YCKOpPCHHUC, MacCa TECjia, CHJIa, HMIIYJIBC TECJIa, KHHCTHYCCKAd OHCPIUs,
NOTCHIHAJIbHAA 3HCPrusd, MCXaHUYCCKasd pa60Ta, MCXAaHUYCCKasds MOMIHOCTb, IPpHU OIHMCAaHHUU IIPABUIIBHO
TPAKTOBATh (I)I/I3I/I‘-ICCKI/II71 CMBICJI HCIIOJIb3YECMBIX BCJIWYHUH, HUX 0003HaYCHHUS U CAWHUIbI, HAXOIUTb
(bOpMyJ'IBI, CBS3bIBAIONINC NAHHYIO (I)I/ISI/I‘-ICCKYIO BCJIIMYNHY C IPYT'UMH BCIIMYNHAMU

10.5

OnuceiBaTh HU3y4YCHHBIC TCIIJIOBLIC CBOMCTBA TelI U TEILIOBBIC SABJICHUA, HCIIOJIb3Y:s (I)I/I3I/I‘-IGCKI/IC




BCJIMYMHBI: OAaBJICHUC ra3sa, TCMIICpaTypa, CPCAHAA KHUHCTHYCCKAs SHEPIUsA XaOTHYCCKOTO ABWIKCHUA
MOJICKYJ, CPCAHCKBAaApaTH4YHAsA CKOPOCTb MOJICKYJI, KOJHMYCCTBO TCIIJIOTbI, BHYTPCHHASA OSHCPIUMd,
pabora raza, KOd)PHUIUEHT MONE3HOTO NEHCTBHS TEIJIOBOTO IBUTATEINS, MPU ONMUCAHUU MPABHIBLHO
TPAKTOBATb (1)I/I3I/I‘IGCKI/II71 CMBICJII HCIIOJIB3YEMBIX BCJIWYUH, HUX o0o3HaueHUs U CANHUIbI, HAXOAUTH
(OpMyITBI, CBA3BIBAIOIINE JAHHYIO (U3UYECKYIO BEIMYUHY C IPYTUMH BEJIMYMHAM

10.6

OnuceBaTh HU3YUYCHHBIC JJICKTPHYCCKUEC CBOICTBa BCIICCTBA M DJICKTPHUYCCKUC SABJICHUSA (npoueccm),
HCIIOJIb3YA (1)I/ISI/IIIGCKI/IG BCIINYUHBI: SHGKTpI/I‘leCKI/Iﬁ 3apsad, SJICKTPUYCCKOC II0JIC, HaHpH)KéHHOCTB I10JI4,
IOTCHIMAJI, PAa3HOCTb IIOTCHOHAJIOB, IIPH OIIMCAHUU IIPABUJIBHO TPaKTOBATb (I)I/ISI/I‘IGCKI/Iﬁ CMBICI
HCIIOJIb3YCMBIX BCJIHWYHH, UX 0003HAYEHHS U CAWHUNIBI; YKa3bIBATb (bOpMynBI, CBA3BIBAIONIUC NAHHYIO
(1)I/I3I/I‘IeCKy10 BCJIMYNHY C IPYI'MH BCIMYNHAMU

10.7

aHATM3UPOBATh (PU3UUYECKHE MPOLECCH U SBICHUS, HCIIONB3Ys (PU3MUECKUe 3aKOHBI M MPUHIUIBL: 3aKOH
BceMupHoro Tsarorenus, |, 11 u Il 3akonsr HeroTOHA, 3aKOH COXpaHEHUs MEXaHUYECKOW SHEPrUH, 3aKOH
COXPAaHEHHs MMITYJIbCa, NMPUHIUN CYNEPIO3ULIMUA CUJI, IPUHLUI PaBHOINPABUS HWHEPLHUAIBHBIX CHUCTEM
0TCY€Ta; MOJEKYJIIPHO-KMHETUUYECKYI0 TEOPUIO CTPOEHUS BEIECTBA, Ia30BbIE 3aKOHBI, CBSI3b CpenHEN
KUHETUYECKON PHEPTrUU TEIJIOBOTO JABUKEHHUS MOJICKYJI ¢ aOCONIOTHON TeMIepaTypoi, MepBbIA 3aKOH
TEPMOJAMHAMMKY; 3aKOH COXPAHEHHS DJIEKTPUUECKOro 3apsana, 3akoH KymoHa; mpu 3TOM pas3inyarhb
CJIIOBECHYIO (hOPMYJIIMPOBKY 3aKOHA, €0 MaT€MaTHYE€CKOE BBIpAKEHHE M YCIOBUS (TpaHUIIbI, 00JACTH)
MIPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIC IMPUHIUIIBI JIeNCTBUSA MallInH, HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB; pa3jinuaTtb
YCJIOBHUS UX 0e30I1aCHOTO UCIIOJIL30BaHUS B MMOBCEOHEBHOM JKU3HU

10.9

BEIMONTHATE 9KCIIEPUMEHTHI TI0 MCCIIETOBAHUIO (DU3NYECKUX SBICHHNA M MPOIECCOB C MCIOIB30BaHUEM
MPSIMBIX U KOCBEHHBIX U3MEPEHHI; IpH 3TOM (OpMYIUpOBaTh MpoliaemMy (3a1ady) U TUIIOTE3y y4eOHOro
OKCIEPUMEHTa, COOMpaTh YCTAHOBKY U3 MPEUIOKEHHOTO O0OpYAOBaHUS, TPOBOJIUTH ONBIT U
(hopMyTupPOBaTh BHIBOJIBI

10.10

OcyiecTBidTh TNpsIMbIE M KOCBEHHbIE HM3MEpPEeHMs] (PU3NYECKUX BEJIWYHMH; MpPU HSTOM BBIOMpATh
ONTHUMAJIBHBIA CIIOCOO M3MEpPEeHHs] M HCIOJb30BaTh HM3BECTHBIE METO/bl OLIEHKH TOrpenIHoCTel
M3MEPEHUN




10.11

HccnenoBaTh 3aBHCUMOCTH MEXAY (PU3NUECKUMHU BEIMYMHAMH C UCIIOJIB30BaHUEM MPSIMBIX U3MEPEHUil;
OpU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHUPOBATh pE3yJbTAaThl IOJYYEHHOH 3aBUCHMOCTH
(U3NYECKUX BETUYMH B BHJIE TaOJIUI M TpaUKOB, JIeNIaTh BEIBOJIBI IO PE3YJIbTAaTaM UCCIICIOBAHUS

10.12

CobmoaTte mpaBuia 0€30MacHOro Tpylda MpU TMPOBEACHUM HCCIEAOBAHUNM B paMKax Y4eOHOTo
JKCIIEPUMEHTa, y4eOHO-UCCIIEIOBATEILCKOM ¥  MPOEKTHOW  JESATENIbHOCTH C  HCIOJIb30BaHUEM
M3MEPUTENIbHBIX YCTPOMUCTB U 1a00paTOPHOTO 000PYI0BaHUS

10.13

Pemrate pacuérHbie 3a7auu C SIBHO 33JaHHON (PU3MUECKON MOMAEIBIO, HCIONB3Ys (PU3HMUECKUE 3aKOHBI U
MIPUHLIMIIBI; HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a4dl BHIOMPATh (PU3UUECKYIO MOJIENb, BBIIEIATh (DPU3HUECKUE
BEIMYUHBI U (OPMYIIBI, HEOOXOIUMBIE sl €€ PEeIIeHUs], POBOANTh PACYEThI M OICHUBATH PEaTHbHOCTD
MOJTyYEHHOTO 3HAYCHHSI (PU3MYECKON BEITMIHHBI

10.14

Pemars xkadyecTBEHHBIE 3aJa4M: BBICTPAaNBATh JIOTUYCCKHU HCIPOTUBOPCUUBYIO ILCTIOYKY paccy;xneHHﬁ C
Ol'IOpOfI Ha N3YYCHHBIC 3dKOHbI, 3dKOHOMCPHOCTH U (I)I/ISI/I‘IGCKI/IC SABJICHUA

10.15

Hcnonp30Bath npu pemieHny y4eOHBIX 3a/1a4 COBPEMEHHbIE MH(OPMALlMOHHbIE TEXHOJIOTHH JI TIOUCKa,
CTPYKTYpUPOBAHHUS, WHTEPIPETALIMM U TNPEACTABICHUS y4eOHOW M HaydyHO-TIOMYyJspHOW HH(OpManuu,
MIOJIYYEHHOM U3 pa3IMYHbIX HCTOUHUKOB; KPUTHUECKH aHAIM3UPOBATh NOJyYaeMyto HH(pOopMaluio

10.16

[IpuBonuTe mHpHUMEpHl BKJIaJa POCCUHCKUX U 3apyOekHBIX Y4YEHBIX-(DU3MKOB B pPa3BUTUE HAYKH,
00BsICHEHHE NPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH

10.17

Hcnons3oBaTh TCOPCTUUCCKHUEC 3HAHUA 110 CI)I/ISI/IKG B IIOBCEJHEBHON JKU3HH IJIA obecrnieueHUs
0e30IMacHOCTH npu O6paH_[eHI/II/I C an6opaMH 1 TCXHUYCCKHUMU YCTPOﬁCTBaMH, AJIsL COXpAaHCHUSA 300POBbS
n CO6J'IIOI[CHI/I$I HOPM 5KOJIOTHUYCCKOI'O IMOBCACHUS B OKPY)KaIOU.ICI‘;I cpeac

10.18

PabGoTaTh B rpynmne ¢ BBIIOJHEHHEM Pa3IWYHBIX COLMAJIBHBIX POJIEH, MIaHUPOBaTh PabOTy TIPYIIIbI,
PalMOHAJIBHO paCHIpPEACIIATH 00s13aHHOCTH U IIaHUPOBATH ACATCIBHOCTD B HECTAHAAPTHBIX CUTyallUusiX,
aZIcKBaTHO OILICHMBATh BKJIAJ KaXJOr0 W3 YYAaCTHUKOB TPYNNbl B pPEHNICHWE pPacCMaTpUBAEMOM
poOIeMbI

11 KUIIACC




Konx nposepsiemoro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl
cpeaHero o01ero oo0pazoBaHus

111

JleMoHCTpUpOBaTh Ha MpPUMEpPAX PoOib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHON Hay4dHOMU
KapTUHBl MHUpaA, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJIOTHM, B NMPAKTUYECKOW AESITEITbHOCTU
JIIOJIEH, IEJIOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUpa

11.2

Y4YUTBIBaTh TPAHUILIBI TPUMEHEHUS M3YYEHHBIX (PU3UUIECKUX MOJIEICH: TOUYSUHBIN IIEKTPUUSCKHUH 3apsi,
s/IepHasi MOZIEb aTOMa, HYKJIOHHAsI MOJIEJIh aTOMHOTO sJpa TP pelIeHuH (pu3nyecKnx 3agad

11.3

PacniosHaBath pu3nveckue siBieHUs (MPOIECChI) U OOBSICHATh MX HA OCHOBE 3aKOHOB AJICKTPOAHMHAMUKHU
Y KBaHTOBOHW (DM3HMKH: AJIEKTPHUECKAs MPOBOJAUMOCTb, TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MarHUTHOE
JICHCTBUS TOKA, B3aUMOJICHCTBHE MarHUTOB, JIEKTPOMArHUTHAsE MHAYKIUS, IEHCTBHE MArHUTHOTO TOJIS
Ha TIPOBOJHMK C TOKOM W JBIDKYIIMWCS 3apsill, SJCKTPOMAarHUTHBIC KOJICOAHUS W BOJIHBI,
MPSIMOJIMHEHHOE PacIpOCTpaHEHHE CBETA, OTPAXKEHHE, MpeIoMIIeHHE, UHTepdepeHIns, TudpaKkiuus 1
MoNIApU3allisl CBeTa, Juchepcus cBeTa, ¢otornekTpudeckuit sddext (dororaddekrt), cBeToBOE
JaBJICHUE, BO3SHHUKHOBEHHME JIMHEWYATOTO CIIEKTpa aromMa BOJOPOJ]a, €CTECTBEHHAas M HMCKYCCTBEHHas
PaOaKTUBHOCTD

114

OnuceiBaTh U3y4YEHHBIE CBOWCTBA BEUIECTBA (AIEKTPUUYECKUE, MATHUTHBIE, ONITUYECKHUE, STEKTPUUECKYIO
MIPOBOJAMMOCTD Pa3JIMYHBIX CPEN) U AJIEKTPOMArHUTHBIE SIBIEHUS (IIPOLIECCHI), UCHOB3YS (hU3HMUECKHe
BEJIMYMHBL: DJIEKTPUYECKUI 3apsii, Cuila TOKa, OJJIEKTPUYECKOE HAIpsSKEHHE, 3JIEKTPUUECKOe
CONIPOTHUBIIEHUE, pa3HOCTh mnoTeHuuanon, DJ[C, pabora TOka, MHAYKIMS MarHUTHOTO IMOJIsA, CHJIA
Awmrnepa, cuna JlopeHla, HHIYKTUBHOCTh KaTYIIKH, YHEPTHs 3JIEKTPUUYECKOrO0 U MAarHUTHOIO TOJIEH,
Nepuol M YacToTa KoyebaHMH B KoseOaTelnbHOM KOHTYpe, 3apsii M CuWia TOKa B Ipolecce
TapMOHHYECKHUX 3JIEKTPOMArHUTHBIX KoJjeOaHul, (POKyCHOE pacCTOSHHE M ONTHYECKas Cuia JIMH3bL;
MIPH OMMCAHUM MPABUIBHO TPAKTOBATh (PM3NYECKHUIT CMBICI MCTIOIb3YEMbIX BEIMYMH, UX 0003HAUYEHHUS U
€IMHUIIBI; YKa3blBaTh (HOPMYJIbI, CBSI3bIBAIOIIME JaHHYIO (U3MUYECKYI0 BEIMYMHY C JAPYTHUMH
BEJIMYMHAMU

115

OnuceiBaTh HN3YUYCHHBIC KBAHTOBBIC SBJICHUA W TIPOLUCCCHI, HUCIIOJIb3YS (I)I/I3I/I‘IGCKI/IC BCJIIMYHHBI:




CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETa, SHEPIUsS W HUMITYJIbC (OTOHA,
NEpHO TOypachaga, SHEPTUs CBS3M aTOMHBIX sIep; NPU ONUCAHWHM MPABUIBHO TPAaKTOBATh
(GU3HYECKUN CMBICT UCIOJIb3YEMbIX BEJIMYWH, MX OOO3HAYCHHS M CIAMHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOIIME JIAHHYIO (U3MUYECKYIO0 BEJIHYMHY C JAPYTHMH BEJIHYMHAMH, BBIUHCIISATH 3HAYCHHE
(U3UYECKON BEITMYNHBI

11.6

AHanmm3upoBaTh (QU3MUECKUE IMPOLECCHl M SBICHHS, UCIIONB3YS (U3UYECKUE 3aKOHBI M TPUHIIHIIBL:
3akoH OMa, 3aKOHBI MIOCJIEI0OBATEILHOTO U NapajuIeIbHOTO COSAMHEHUS TPOBOJHUKOB, 3aKOH J[>KOys —
JleHna, 3aKOH JIEKTPOMAarHUTHOW WHAYKIMH, 3aKOH TPSIMOJIIMHEHHOTO PaCPOCTPAHEHUS CBETa, 3aKOHBI
OTPaXEHUS CBETa, 3aKOHBI NPEJIOMIICHUS CBETa, ypaBHeHHE ODiHmITelHa 11 ¢dotorddekra, 3akoH
COXpaHCHHsI DHEPIUHU, 3aKOH COXPAHCHHS HMMITYJIbCA, 3aKOH COXPAHCHHS SJIECKTPHUECKOTO 3apsja,
3aKOH COXpPaHEHHUs MacCOBOIO 4YHMCJa, MOCTyJIaThl bopa, 3aKOH pajMOaKTUBHOTO paciaja; Mpu 3TOM
pasnuyath CIOBECHYH (OPMYIMPOBKY 3aKOHa, €ro MaTeMaTHYECKOEC BBIPAKEHUE H  YCIOBUS
(TpaHMIIBI, 00IACTH) TPUMEHUMOCTH

11.7

Onpe)lensnb HaIpaBJICHUEC BEKTOpAa MHAYKIIUW MAarHUuTHOT'O ITOJIA IIPOBOJAHHWKA C TOKOM, CHJIBL AMnepa u
cuibl JIopeHna

11.8

CTpOI/ITL " OIIUCBIBATH I/1306pa)KeHI/Ie, CO31aBacMOC IMJIOCKUM 3C€PKaAJIOM, TOHKOM JIMH30M

11.9

BEIMONTHATE AKCIEPUMEHTHI TT0 UCCIIEAOBAHUIO (PU3NIECKUX SIBIICHUH W MPOIIECCOB C MCIOIH30BAHUEM
MPSIMBIX M KOCBEHHBIX U3MEPEHMH; IPU 3TOM (POpMYIUpOBaTH IpobiieMy (3a/1ady) U TUIOTE3Y y4eOHOT0o
IKCIEPUMEHTa, COOMpPaTh YCTAHOBKY W3 NPEIIOKEHHOTO OO0OpYAOBaHMS, TPOBOJAWTH ONBIT U
(hopMyTUpPOBaTh BHIBOJIBI

11.10

OcyiecTBiATh NpsSMble U KOCBEHHbIE H3MEPEHHUsS (PUINYECKUX BEJIWYUH; MpPU 3TOM BBIOMpAThH
ONTHUMAJIBHBIA CIIOCO0 HW3MEPEHUS W HCIOJIb30BaTh H3BECTHBIE METOJIbI OLIEHKH TMOrpeurHocTei
M3MEPEHUN

11.11

HccnegoBaTh 3aBHUCHMOCTH (I)I/I3I/I‘-ICCKI/IX BCJIIMYHH C HCIIOJIb30BAHUCM IPAMBIX HSMCPCHHﬁ; pu 3TOM
KOHCTPYUPOBATL YCTAHOBKY, q)HKCHpOBaTB PE3YIbTAThI HOJIy‘-ICHHOﬁ 3aBUCHUMOCTH (I)I/I3I/I‘-ICCKI/IX
BCJIIMYHH B BUIC Ta6J'II/II_[ n Fpa(bI/IKOB, ACJIaTh BBIBOABI 1O PE3YyJIbTATAM HCCIICAOBAHU

11.12

Cob6mofath mpaBmia 0€30MAacCHOr0 TpyAa MPU NPOBEJCHHHM HCCIENOBAaHUM B paMKax ydeOHOro




SKCIIEPUMEHTa, Y4eOHO-HCCIEIOBATENbCKOH W TPOEKTHOM JEATEeIbHOCTH C HCIOJIb30BAHUEM
M3MEPUTENIbHBIX YCTPOICTB M 1abopaTOPHOT0 000pyIOBaHUS

11.13

Pemartp pacuérHble 3aa4u ¢ SIBHO 3aJlaHHOM (DPU3MUECKON MOJEINBIO, UCIONb3ys GU3NUYECKUE 3aKOHBI U
NPUHLMIIBI; HAa OCHOBE aHaiM3a YCJIOBUS 3aJaud BBIOMpaTh (PU3UYECKYIO MOJENb, BBLICIATH
¢u3nueckre BeTUYUHBI U (POPMYIIbl, HEOOXOIUMBIE 7S €€ pellleHus, IPOBOJUTH PACUETHI U OLIECHUBATh
PEAIbHOCTH MOJTYYEHHOT0 3HaYCHHs PU3NUECKOM BETMUUHbI

11.14

Pemate xauecTBEHHbIE 3a/1a4l: BBICTPAUBATH JIOTMYECKH HEMPOTUBOPEUHUBYIO LEMOYKY PACCYKACHUN C
OIOPOY Ha U3yYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3MYCCKUE SIBICHUS

11.15

Hcnonp3oBarek NpH pelieHuH y4eOHBIX 3ajjad COBPEMECHHbBIC HH()OPMAIMOHHBIC TEXHOJIOTHUH IS
MOKMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIMM W TPEACTABJICHUS Y4eOHOW W HAyYHO-TIOMYJISIPHOU
uHpOpMAIIMY, TMOJYYCHHON W3 pa3jIMYHBIX HCTOYHUKOB; KPUTHYCCKH AHAIU3UPOBATh IOJIYYaeMYHO
nH(pOpMaITHIO

11.16

OOBSACHATH MPUHIUIBI IEHCTBUS MAILIUH, IPUOOPOB U TEXHUYECKUX YCTPOMCTB; pa3anyaTh YCIOBUS UX
0€30MMacCHOT0 HCIOJIb30BaHMsI B IOBCEAHEBHON KU3HU

11.17

[IpuBonuTh mpHUMeEpHl BKJIaJa POCCUHCKUX U 3apyOekHBIX Y4YEHBIX-(U3UKOB B DPa3BUTHE HAyKH, B
00BSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJOTUN

11.18

Hcnons3oBaTh TCOPCTUUCCKHUEC 3HAHUSA 110 (1)I/I3I/IK6 B IIOBCEOHEBHON KWU3HU I obecneueHUs
0e30IMacHOCTH npu O6paH_[eHI/II/I C an60paMH N TCXHUYCCKHUMU YCTpOﬁCTBaMH, AJIs1 COXpaHCHUA
310POBbA U CO6J'II-0I[€HI/I$I HOPM 5KOJIOTHYCCKOI'O IOBCACHUS B OKPY)KaIOH_Ieﬁ cpeac

11.19

Pabortare B rpymnme ¢ BBINOJIHEHHEM DPa3JIMYHBIX COLMAIBHBIX pOJeH, IIaHUpOBaTh PabOTy TPYIIIHI,
palMoHaIFHO pacripeaessaTh 005S3aHHOCTH U IUIAHUPOBATh AESTEIbHOCTh B HECTaHJAPTHBIX CUTYalMsIX,
a/IeKBaTHO OIICHMBATh BKJIAJ] K&JKJOT0 U3 YYACTHUKOB IPYMIIBI B pellIeHNe paccMaTpuBaeMoi po0IeMbl




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kox
pa3nena

Kox npoBepsiemoro
3JIeMeHTa

IIpoBepsiemble 1eMEHTHI COIePKAHUS

OU3NKA 1 METOJIBI HAYYHOI'O [TO3HAHN A

11

®usuka — Hayka o npupoze. Hayunele MeTObI MO3HAHUSA OKPYKAIOIIETO MHPA.
Posb sKkcriepuMeHTa U TEOpPUM B IPOLECCE MMO3HAHUS MPUPOJIbI. DKCIEPUMEHT B
¢duzuke

1.2

MonenvpoBanue (uU3MUECKUX SIBIEHUH M TporeccoB. HaydHble TIuUMIOTE3BI.
dusnyeckne 3aKOHbl U TEOpUU. ['paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[Tpunuun cootBercTBUsA. Poib u MecTo Gu3UKM B (HOPMHUPOBAHUM COBPEMEHHOM

Hay4YHOU KapTHUHBI MUDPA, B IPAKTUYECKON EATEILHOCTH JIFOAEH

MEXAHUKA

2.1

KMHEMATHUKA

2.1.1

Mexannueckoe ABM>KEHHE. OTHOCUTEIBHOCTh  MEXAHWYECKOTO  JIBHMIKEHUS.
Cucrema orcu€ra. Tpaekropust

2.1.2

[Tepemenienne, CKOPOCTh (CPEAHSS CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHUE
MaTepuaibHOW TOYKH, MX MPOEKIMH Ha OCU cHCTeMbl KoopauHaT. CliokeHue

MIEPEMEIICHUHN U CIIOKEHUE CKOPOCTEN

2.1.3

PaBHOMepHOE ¥ pPaBHOYCKOPEHHOE TMpsIMOJMHEHHOe JBWXKeHue. [paduku
3aBHCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUs, NIyTH U NEPEMEUICHUS




MaTepHaHBHOﬁ TOYKHU OT BPCMCHU

214 CBoOoHOE MmajieHne. Y CKOpeHue CBOOOTHOTO T ACHUS
KpuBonuneiiHoe nBukeHue. PaBHOMEpHOE IBHYKEHHE MATEpUAIBbHOM TOYKHU I10
2.15 OKPY’KHOCTH. YTJIOBas CKOpOCTb, JIMHEWHas CKOpocThb. llepwon u dacrora.
I{eHTpOCTpEMUTEIILHOE YCKOPEHUE
216 TexHu4eckue ycTpoucTBa: CUIOMETP, ABUKEHUE CHAPSIOB, LICTIHBIE U PEMEHHBIE
o nepeaayn
[Ipaktuyeckne paboTel. l3mepeHne MrHOBEHHOM ckopocTH. MccnenoBanue
COOTHOLICHUSI MEXAYy IyTSIMH, IPOWJICHHBIMU TEJIIOM 32 IIOCIIEI0BATEIbHbIE
2.1.7 paBHBIE MPOMEXKYTKH BPEMEHHU IMPU PAaBHOYCKOPEHHOM JIBUKEHUHM C HayaJIbHOMN
CKOPOCTBIO, PAaBHOW HYyII0. M3ydeHue ABMKEHUS LIapUKa B BSI3KOW JKHUIKOCTH.
W3ydeHnue nBuxeHus Teia, OpOIIEHHOIO TOPU30HTAIbHO
JNHAMUKA
991 IIpunuun orHocurensHOCTH ['amunes. Ilepswiii 3akoH HeroTona. MHepuuanbHbIe
B CHCTEMBI OTCUETA
2.2.2 Macca Tena. Cuna. [IpuHIunm cyneprno3uiu Cut
993 Bropo#i 3akoH HproToHa misi MarepualbHOM TOYKM B HHEPUHUAIBHOM CUCTEME
99 o orcuéra (MCO). Tpetuit 3akon HpioTOHA /11 MaTepUaTbHBIX TOYEK
9924 3akoH BcemupHoOro taroteHus. Cuna Tspkectu. [lepBasg kocmuyeckass CKOpPOCTb.
o Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cwa tpenusi. Cyxoe TpeHue. Cuiia TpEHHsI CKOJIBKEHHSI M CHJIa TPEHHS TIOKOSI.
2.2.6 Koadduuument tpenusa. Cuna conpoTUBIIEHUS MPH JABHKEHUU TeNa B JKUJIKOCTH

WJIK Ta3c




2.2.7

ITocTynaTenpbHOE U BpalllaTeIbHOE JBHKEHUE a0COIIOTHO TBEPIOrO TENa

MOMEHT CUJIBI OTHOCHTEIBFHO OCH BpalllCHUs. IIneyo cumel. YcimoBus paBHOBECUA

2.2.8 }
tBEpAoro tena B UCO

2.2.9 TexHuuyeckue ycTponuCcTBa: NOAMIMITHUKY, IBUKEHUE HCKYCCTBEHHBIX CITyTHUKOB
[TpakTnyeckue pabotrel. M3yueHnue OBUKEHUs Opycka IO HAKJIOHHOW IIOCKOCTH
HOJ JIeHiCTBUEM HECKOJIbKMX Ccuil. MccienoBaHue 3aBHUCUMOCTH CHUJI YIPYTOCTH,

2.2.10 BO3ZHUKAIOIIUX B AePOpMHUPYEMO MPYKHUHE U PE3UHOBOM 00pasiie, OT BEJIMYHUHBI
ux nedopmanun. VccienoBanue yciaoBUi paBHOBECHs TBEPAOIO Teja, UMEIOIIEro
0Cb BpalllCHUS

3AKOHbI COXPAHEHN S B MEXAHUKE
231 Hmmynbe MaTepuanbHON TOUYKH, CHCTEMBl MaTepPHAIBHBIX TOUYEK. IMIyIbC CHIIBI U
h U3MEHEHUE UMITYJIbCA TeJa

2.3.2 3akoH coxpaHeHus ummnyibsca B MCO. PeakTiBHOE BHXKEHHE

2.3.3 Pabora cuiibl

2.3.4 MOIIHOCTE CHIBI

2.3.5 Kunernueckast sHEprus MaTepruagbHON TOUKH. TeopemMa 0 KHHETHYECKOM SHEPTUU

2.3 236 [TorennuanbHas sHeprus. lloTeHuuanbHas sHeprus ynpyro aeGopMupoBaHHON
- npyxuHsbl. [loTeHnmanbpHas sHeprus Teaa BOIM3H MOBEPXHOCTU 3eMIIU

[ToreHnanbHbple W HENMOTEHIMATIbHBIE CHIBI. CBS3p Pa0OTHI HEMOTEHIMATBHBIX

2.3.7 CHJI C W3MEHEHHEM MEXaHWYECKOW HSHEPrWH CHUCTEMBI TeJ. 3aKOH COXpaHCHWUs
MEXaHUYECKON YHEPTUU

2.3.8 Yrpyrue u Heynpyrue CTOIKHOBEHMS

3.9 TexHu4eckne yCTpOMCTBA: JABUIKEHUE PAaKeT, BOJOMET, KOIEp, NPYKUHHBII

IUCTOJIET




[TpakTdeckre paboThl. M3ydeHue CBS3M CKOPOCTEH TEN MPH HEYNPYyrom yaape.

2310 UccnenoBanue cBsi3u pabOTHI CUJIbI C U3MEHEHUEM MEXaHUYECKOM YHEPTUu Teja
3 MOJIEKYJISIPHAS ®U3MKA U TEPMOJIMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOI TEOPUU
311 OCHOBHBIE TOJIO)KEHHUSI MOJIEKYJISIPHO-KMHETHYECKOM Teopuu. bpoyHOBCKoE
o nerxenue. uddysusa. Xapakrep IBUKEHUS U B3aUMOJICHCTBHUS YaCTHUI BEIIECTBA
312 Mognenu cTpoeHMsl Ta30B, JKUIKOCTEH M TBEPIABIX Ted U OOBSCHEHUE CBOMCTB
o BEIECTBA HA OCHOBE ITHX MOJIENEN
3.1.3 Macca monekyn. KomudectBo Bemiectsa. [locrossHHas ABoraapo
314 TemmoBoe pasHoBecue. Temmeparypa u e€ wusMmepenue. Illkama Ttemmneparyp
o Llenbcus
31 315 Monens upeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-KHHETUYECKON
' o TEOPHMH HEATBHOIO Ta3a
316 AOcomoTHas TemIeparypa Kak Mepa cpelHell KHHEeTUYECKON PHEPTUU TEIIOBOTO
o JIBWKEHUS yactul ra3a. [llkana remnepatyp KenbBuna
3.1.7 VpaBuenne Knaneiipona — Menneneesa. 3akon JlanbToHa
318 I"a3zoBbIie 3akoHBI. M30mporieccsl B UACATBHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
o BEIIeCTBa: U30TepMa, U30X0pa, u3o0apa
3.1.9 TexHU4YEeCKHEe yCTPOMCTBA: TEPMOMETP, OapoMeTp
3110 [TpakTuueckne paboTel. M3MmepeHne Macchl BO3AyXa B KIIACCHOW KOMHATe.
o WccnenoBanue 3aBUCUMOCTH MEKY TApaMETPaMU COCTOSIHUS Pa3peKeHHOT0 raza
39 OCHOBbI TEPMOJIMHAMUKHU
' 3.2.1 TepmonuHamuueckass cucreMa. BHYTpeHHsAsT 5SHeprusi TEepMOAMHAMHUYECKOM




CHUCTEMBI U CITOCOOBI €€ N3MEHEHMUS

KomndecTBO TEIOTH 1 pa60Ta. BHYTpeHHHﬂ SHEPIUs OAHOATOMHOI'O UACAIBHOI'O

3.2.2
raza
Buner  temomnepenaymu: TEIUIONPOBOAHOCT, KOHBEKIIHS, U3JTy4eHue.
3.2.3 TennoéMkocTh Tena. YenbHas TEMIOEMKOCTh BemlecTBa. Pacdér kommyecTBa
TEIUIOTHI NIPH TEIUIONepeiaue
324 [TepBsiit 3ak0H TepMoauHaMUKU. [[puMeHeHre epBOro 3aKoHa TEPMOJUHAMUKHU K
o uzonponeccam. I'paduyeckas uaTeprperanus paboTsl ra3a
TemoBble MamuHbl. [TpuHIMIBL JeHCTBUS TEIUIOBBIX MamiuH. [IpeoOpa3zoBaHus
3.25 SHEPruu B TEIUIOBBIX MammHax. KosddummeHT monmesHoro aeictBus (manee —
KIIMT) TeroBoit mammuel. Lukn Kapuo u ero KI1/{
396 Bropoit 3akon TepMmoamHamuku. HeoOpaTHMOCTh TMpPOIECCOB B  MPHUPO/IE.
o TemoBble ABUTATENN. DKOJIOTUYECKUE TPOOIEMBI TEIIOAHEPTETHUKI
327 TexHuuyeckue yCTpOWCTBA: JBUTATEeNb BHYTPEHHEro CropaHuisi, OBITOBOI
o XOJIOAUIBHUK, KOHIUIMOHED
3.2.8 [TpakTueckue paboTsl. I3Mepenue yneabHON TemI0EMKOCTH
AT'PEI'ATHBIE COCTOSAHUSA BEILIECBA. ®A30BbIE I[TEPEXO/IbI
331 [TapooOpa3zoBanue u koHneHcarus. VcmapeHwe u KumeHue. YaeiabHas TEioTa
o 1apooOpa3oBaHms. 3aBUCHMOCTh TEMIIEPATYPhI KUIIEHHS OT JaBJICHHUs
33 3.3.2 AOComOTHAas M OTHOCUTEIbHAS BIAXXHOCTh BO3ayxa. HackIeHHbIH map
' 333 Teépnoe Teno. Kpucrammuyeckne m amopdHbie Tena. AHHU30TPOMHS CBOWCTB
o KpucTayioB. XKuakue kpuctauibl. COBpeMEHHBIC MaTEePHAIIBI
3.34 [TnaBrnenue u KpucTauU3anus. Y gelbHas TerioTa rmiasinenus. CyonuManus
3.3.5 VYpaBHeHue TeI0BOro 6amaHca




TexHu4eckue yCTpPOWCTBA: TMIPOMETP U INCUXPOMETP, KAIOPUMETP, TEXHOJIOIUHU

3.3.6 IIOJIyUEHUSI COBPEMEHHBIX MaTepHaJoB, B TOM 4MCIE HAHOMATEpUaAJIOB, U
HAHOTEXHOJIOTHH
3.3.7 [TpakTrueckue paboTel. Mi3aMepeHue BIaXHOCTH BO3yXa
4 OJIEKTPOAMMHAMUKA
DJIEKTPOCTATHUKA
4.1.1 DnexTpu3anus Tei. DJISKTPpUIecKui 3aps. [[Ba Buaa 37€KTPUUECKUX 3apsiI0B
4.1.2 IIpoBOIHMKY, IUBIIEKTPUKH U OJIYIIPOBOAHUKH
4.1.3 3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiaa
4.1.4 BzaumopeiicTBue 3apsaoB. 3akon Kynona
415 Onextpuueckoe mone. Hanpsok€HHocTh  snekTpuueckoro mnoms. [IpuHiun
o cynepno3uiuy. JINHIM HanPsKEHHOCTH IEKTPUYECKOTO OIS
41 4.1.6 PaGota cui snexktpocraruueckoro nojst. [lorenmuan. Pa3nocTs noTeHnanion
417 [IpoBOAHMKKM W  OUDNEKTPUKA B  TIOCTOSIHHOM  JJIEKTPUYECKOM  TIOJE.
o Jusnexkrpudeckasi MpOHUIIAEMOCTh
418 OnexTpoéMkocTh. KoHIeHcaTOp. ONEKTPOEMKOCTh TUIOCKOTO  KOHJEHCATOpA.
o DHeprus 3apsHKEHHOTO KOHIEHCATOpa
TexHuueckue YCTpOMCTBA: AIIEKTPOCKOI, JJIEKTPOMETP, DSIEKTPOCTATHUECKAs
4.1.9 3alIMTa, 3a3eMJICHHE DJIEKTPONPUOOPOB, KOHJEHCATOp, KCEPOKC, CTPYHHBIN
MIPUHTEP
4.1.10 [TpakTuueckue pabotel. I3MepeHne 31eKTpoEMKOCTH KOHIEHCATOpa
42 IOCTOSHHBIN SJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX CPEJIAX
' 421 VYCIioBHS CymECTBOBAHUS TTOCTOSTHHOTO JJIEKTPUYECKOTO TOKAa. VICTOYHHMKH TOKA.




Cuia Toka. [TocTOSIHHBIH TOK

4.2.2 Hanpsoxenune. 3akon Oma i1 ygacTka 1enu
4.2.3 DJIEKTPUUECKOE COMPOTUBIICHUE. Y JIEIBHOE COTPOTHUBIICHUE BEILIECTBA
4.2.4 [TocnenoBarenbHOE, TApaLICIIEHOE, CMEIIAHHOE COCTUHEHNE TIPOBOTHIKOB
4.2.5 Pabota snekrpuueckoro Toka. 3akon oy — Jlenna
4.2.6 MOUIHOCTB 3JIEKTPUIECKOTO TOKA
anekTpoaBrkymas cuia (naisee — 3J[C) u BHyTpeHHEE CONMPOTUBIECHUE UCTOYHHKA
4.2.7 Toka. 3akoH Oma 11 mOJHOW (3aMKHYTOM) 3nekTpuueckod uenu. Kopotkoe
3aMbIKaHHUE
428 DJEeKTpOHHAsT TMPOBOAMMOCTH TBEPABIX METAUIOB. 3aBUCHUMOCTH COTPOTHBICHUS
o METAILIOB OT TeMreparypsl. CBEPXIIPOBOAUMOCTD
4.2.9 DneKkTpuuecKkuil ToK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX TyYKOB
4210 [TonmympoBomuaukn. CoOCTBEHHAsI U MIPUMECHAs POBOUMOCTD TIOYIIPOBOIHHKOB.
o CaolicTBa p-n mepexoja. I1omypoBoIHUKOBEIE TIPUOOPEI
4211 DNEeKTpUUECKU TOK B  IJEKTPOJIUTAX. OJEKTPOJIUTUYECKAs JIUCCOLUAIINS.
o DJIEKTPOIHN3
4912 OnexkTpruueckuil TOK B razax. CaMOCTOSATENbHBIH M HECAMOCTOSTENbHBIN pa3psl.
o PasnuuHble THIIBI CAMOCTOSATENBHOTO paspaaa. Monuus. [Tnasma
TexHuueckue ycTpOHCTBa: aMIEpMETp, BOJBTMETP, PEOCTaT, MCTOYHUKU TOKa,
4213 AIIEKTpOHArpeBaTeNbHble MPUOOPHI, IEKTPOOCBETUTENbHbBIE TPUOOPHI, TEPMOMETP
o CONPOTHUBIICHUS,  BaKyyMHbIH  JMOA, TEPMUCTOPHl U  (POTOPE3UCTOPHI,
MOJTYTIPOBOTHUKOBBIN JTHOI, TaJlbBAHUKA
4914 [TpakTueckue paboThl. M3yueHne cMemanHoro CoeIMHEHNs PE3UCTOPOB.

N3mepenne OJIC HUCTOYHHMKA TOKAa W €r0 BHYTPEHHETO CONPOTHBIICHUS.




Hab6nronenue snexrpoinuza

11 KJIACC
Kon
KoanpoBepsiemoro sjiemenTa IIpoBepsiemble 3JIeMEHTHI COIEP:KAHUS
pa3aena
4 SJIEKTPOANMHAMUKA
MATHUTHOE IIOJIE. DJIEKTPOMAT'HUTHAA UHAYKIMA

43.1 [ToctossHABIC MarHUTHL. B3anMoielicTBHe MTOCTOSSHHBIX MAarHUTOB
MaruutHOe mnoisie. BeKTop MarHMTHOM MHAYKUMH. [IpuHIMI Cynepno3uuuu.

4.3.2 JIunum MarHuTHOM MHIOyKuuu. KapThHa nuHUNA MarHUTHOM MHIYKLUMH TOJIS
MOCTOSIHHBIX MarHUTOB
MarauTHOE MOJjie€ MPOBOJHHMKA ¢ TOKOM. KapTWHa nWHUNA TONS IJIMHHOTO

4.3.3 MPsIMOTO TMPOBOJAHHKA M 3aMKHYTOTO KOJIBLIEBOTO INPOBOJHHUKA, KaTyIIKU C
TokoM. OnbIT DpcTrena. BzanmozeiicTBrie MpOBOJHIUKOB C TOKOM

4.3 4.3.4 Cuna Amnepa, €€ MOyJIb U HalIPABJICHUE

435 Cuna Jlopenna, €€ MOy b U HampasiieHue. J[BIKeHHE 3apsiKEHHOW YaCTHIIhI
B OJHOPOJAHOM MarHUTHOM ToJie. PaGoTa cuitbr Jlopenia

4.3.6 SIBneHue ANeKTPOMArHUTHON UHAYKIIUU

4.3.7 [ToTok BekTOpa MArHUTHON MHAYKLIUU

438 OJC unaykuuu. 3aKOH IEKTPOMArHUTHON MHAYKIuU Papaes

43.9 Buxpesoe anextpuueckoe nosie. 9JC MHIYKIUU B TPOBOAHUKE, IBUXKYILIEMCS

IMOCTYIaTCJIbHO B OJHOPOAHOM MArHUTHOM II0JIE




4.3.10

IIpaBuiio Jlenna

4311 NupyktuBHOCTH. SABNeHne camounaykuuu. I1C caMonHIyKInmu
4.3.12 DHeprus MarHUTHOTO TOJIS1 KaTYLIKU C TOKOM
4.3.13 DIEeKTPOMAarHUTHOE TI0JIe
43.14 Texnuueckne  yCTpOMCTBA:  MOCTOSHHBIE ~ MarHWTHl,  3JEKTPOMAarHHTHI,
o AIIEKTPO/IBUTATEIb, YCKOPHUTEIH HJIEMEHTAPHBIX YACTHII, HIYKIIMOHHAS [1€Yh
[Ipaktuyeckne paboThl. M3ydeHWE MarHUTHOTO TOJS KATYIIKA C TOKOM.
4.3.15 UccnenoBanue nelcTBUS TIOCTOSHHOIO MAarHUTa Ha PaMKy C TOKOM.
HccnenoBanue siBICHNUS JIEKTPOMArHUTHON MHYKIIUN
5 KOJIEBAHUW A U BOJIHBI
MEXAHWYECKUE 1 DJIEKTPOMAT'HUTHBIE KOJIEBAHUA
511 KonebarenbHas  cucrema. CBoOonmHble — koneOanus. ['apmoHMuUeckue
B konebanus. [lepuon, yacrora, amniuryna u asza konebaHuii
5.1.2 [Ipyx*uHHBIA MassTHUK. MaTeMaTH4eCK1il MasTHUK
513 VYpaBHeHHe rapMoHHYecKHX KosiebaHui. KuHemaTnueckoe M AMHaAMUYECKOE
B OIMCaHKe KoJIeOaTeIbHOrO IBUKECHUS
51 [IpeBparenue SHEPTUH NPU TAPMOHNYECKUX KoeOaHusax. CBsI3b aMILTUTYIbI
514 KoJe0aHUi MCXOTHOW BEMYMHBI C aMIUTUTyJaMHU KojeOaHui e€ CKOpOoCTH U
YCKOPECHHS
Konebarenbubiii koHTyp. CBOOOAHBIE 3JEKTPOMAarHUTHbIE KojleOaHUS B
515 UeaIbHOM KOJIeOaTeTbHOM KOHTYpe. AHAJOTHs MEXKIYy MEXaHHUYECKUMH U
9JIEKTPOMArHUTHBIMH KostebanusMu. dopmyna Tomcona
5.1.6 3aKOH COXpaHEHHs SHEPTUHU B UACAILHOM KOJebaTeIbHOM KOHTYpe




BrinyxeHHble MexaHuueckue konebanusi. Pezonanc. Pe3onancHas kpuBas.

>L7 BbIHyKI€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.
518 [Tepemennbiii Tok. CHHYCOUATBHBINA TIEPEMEHHBIN TOK.
519 MoIHOCTh MEPEMEHHOIO TOKA. AMIUINTYIHOE U JCHCTBYIOLIEE 3HAUYEHUE
B CWJIbI TOKA U HaPSYKEHUS
Tpancdopmarop. IIpousBoncTBo, mepenaya v MNOTPEOIECHUE 3SIEKTPHUUECKON
5.1.10 SHEPruu. DKOJOTUYECKUE PUCKU NPU NPOU3BOJICTBE JIEKTPUUECKON SHEPIUH.
KynbTypa ncrosib30BaHus 31EKTPOIHEPT UM B IIOBCEAHEBHOM KU3HU
5111 TexHuueckue ycTpoiicTBa: celicMorpad, >3JIEKTPUUYECKUM 3BOHOK, JIMHUU
B aJIeKTponepesay
[Ipaktnyeckne paboTel. MccnenoBaHue 3aBHCHMOCTH  TEPHOAA  MalIbIX
5112 KojeOaHuil rpy3a Ha HUTH OT JUIMHBI HUTU U Maccel rpy3a. MccnenoBanue
o MIEPEMEHHOT0 TOKA B LIEMIN U3 TOCIIEI0BAaTEIbHO COETMHEHHBIX KOHIEHCATOPa,
KaTYIIKH U pe3UcTopa
MEXAHWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI
591 Mexanuueckue BOJHBI, ycloBUsl pacnpoctpaHeHus. Ilepuon. CkopocThb
B pacnpocTpaHeHus U JUTMHA BOJIHBI. [lonepeunblie U Mpo0JabHbIE BOJIHbI
522 Wutepdepeniys u audpaxiyst MEXaHHYECKUX BOJIH
59 5.2.3 3Byk. CkopocTb 3ByKa. [’ pomkocTs 3Byka. BeicoTa ToHa. TemOp 3Byka
DONEKTPOMarHUTHHIE BOJIHBL. Y CJIOBMSI M3IY4YEHMsI 3JIEKTPOMArHUTHBIX BOJIH.
524 B3aumHuas opuenTanus BekTopoB E, B u v B 31eKTpOMarHuTHOW BOJHE B
BaKyyMe
595 CBoiicTBa  3JEKTPOMAarHUTHBIX BOJIH: OTpaXKEHUE, MIpEJIOMIIEHUE,

nosipu3anus, audpaxiaus, uaTepdeperiusa. CKOpOoCTh 3IEKTPOMArHUTHBIX




BOJIH

IIkama OJICKTPOMAarHuTHBIX BOJIH. HpI/IMeHeHI/Ie QJICKTPOMAarouTHbBIX BOJIH B

5.2.6
TEXHUKE U OBITY
597 [TpuHIMIBL panuocBsI3u U TeneBUAeHUs. Pagnonokamus. DIeKTpOMarHuTHOE
B 3arps3HeHHe OKpyKarollei cpesibl
TexHuueckue ycTpoiicTBa: My3bIKaJIbHBIE HHCTPYMEHTHI, YJIbTpa3ByKOBas
528 JIUArHOCTHKA B TEXHHKE U MEAMIIMHE, pajap, PaauoNpHUEMHHK, TEIEBH30p,
anTeHHa, Tenedon, CBU-neup
OIITUKA
5.3.1 [IpsiMmonuHelHOE pacpocTpaHEHUE CBETa B OAHOPOJIHOM cpene. JIyu cBera
532 Otpaxxenue cBeTa. 3akoHbl OTpakeHus cBera. IlocTpoeHne u300pakeHUil B
o IUTOCKOM 3€pKaiie
533 [Ipenomnienne cBeta. 3akoHbI TperoMiIeHHsT cBeTa. AOCOMIOTHBIM TOKa3aTelb
o TIpeIoMIeHHUs
534 IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHBI Yroyl IMOJHOTO BHYTPEHHETO
5.3 B OTpaKEHHUS
5.35 Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro ceera. L{set
CoOuparomue u paccenBaroniye JMH3bL. ToHKas TrH3a. POKYCHOE pacCcTOsIHUE
536 U onTHyeckas cuia TOHKOM JsmH3bl. [locTtpoenune wu3o0pakeHMii B
o coOMparomux M pacceuBaromux JuH3aX. @Dopmyna TOHKOW JIMH3BL
YBenuuenue, 1aBaeMoe JIMH30U
5.3.7 [Ipenensl TPUMEHUMOCTH FT€OMETPUYECKON ONTHUKH
538 Wntepdepennus cBera. KorepeHTHble MCTOYHHMKH. YCIOBHUS HaONIOAECHUS

MaKkCUMYMOB W MHUHUMYMOB B HHTEPQEPEHIMOHHONH KapTHMHE OT JBYX




CI/IH(baBHBIX KOTCPCHTHBIX HCTOYHUKOB

Hudpakus cera. [dudpakuuonHas pemérka. YcinoBue HaO0IEeHUs

5.3.9 [JIABHBIX MAaKCUMYMOB TMpU TMaJeHUH MOHOXpPOMATHUYECKOTO CBeTa Ha
TUGPAKIUOHHYIO PEHIETKY
5.3.10 [longpuzanus cera
TexHuuyeckue ycTpoilcTBa: OuKH, Jyma, (oToammnapar, TPOEKINOHHbBIN
5.3.11 anmapar, MHKPOCKOI, TEeJECKOIN, BOJIOKOHHAs OINTHKA, AU(paKiroHHAS
peméTka, moIspou;y
5312 [IpakTuyeckue padotel. M3Mepenue nmokasarens npenomiieHus. MccnenoBanue
o CBOMCTB M300pakeHuii B muH3ax. Habmonenye qucnepeun cBeta
SJIEMEHTBI CITIEIITUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
I'panunel TPUMEHMMOCTH KIIacCHYecKoW MexaHuku. I[locTynaTel Teopuu
6.1 OTHOCHUTEJIbHOCTU: WHBAapUAHTHOCTb MOAYJS CKOPOCTH CBETa B BaKyyMe,
MIPUHIIUIT OTHOCUTENBHOCTH DUHIITEIHA
6 6.2 OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJUIeHHe BPEMEHU M COKpalleHHe
' JUTUHBI
6.3 DHeprust 1 UMITYJIbC CBOOOTHON YaCTHIIbI
6.4 CBs13b MacChl C DHEPTUEH W UMITYJIbCOM CBOOOTHOM YaCTHUIIbI. DHEPTHUS TTOKOS
' CBOOOTHOM YACTHIIBI
7 KBAHTOBAS ®U3MKA
SJIEMEHTbBI KBAHTOBOM OIITUKU
71 711 ®otonbl. Gopmyna [Tnanka cBs3u sHEprun HOTOHA C €r0 YacTOTOH. DHeprus
' o Y UMIyJIbC POTOHA
7.1.2 OtkpeiTue u uccnenoBanue porordpdexra. Onbiter A.I'. CroneToBa. 3aKOHBI




dorordpdekra

VpaBuenne OiHmreiiHa i dorodddexra.  «KpacHas  rpaHunan

7.1.3
dhoTodrddekra
7.1.4 Hasnenune ceera. Onbitel [1.H. JIebenera
7.1.5 XUMHYECKOE IEHCTBUE CBETA
716 Texuuueckue ycrpoiicta: doTosnement, GoTomaTyMK, CONHEYHAs OaTapes,
o CBETOJIHOJL
CTPOEHUME ATOMA
791 Mogens atoma Tomcona. OnbIThl Pesepdopaa 1o ucciegoBaHuio CTPOSHHUS
B aroma. [TnanerapHast Mozenb aToma
[Mocrynater bopa. M3myuenue u nmornomniearne (OTOHOB MPH MEPEXOJIE aTOMa C
7.2.2 OJIHOTO YpOBHSI HSHEpruM Ha Apyroil. Buasl cnektpoB. Crektp ypoBHEH
SHEPIUU aToMa BOAOPOA
7.2 793 Bonnosele cBoiicTBa yactun. Bonubl ae bpoiinsa. KopnyckymnspHo-BoaHOBOU
B nyanusMm. Jndpaxiys 271eKTpOHOB Ha KpHCTalIax
794 CrioHTaHHOE W BBIHY)KACHHOE HM3ITydeHHE. YCTPOWCTBO M NMPHHIUI PaOOTHI
o nazepa
795 TexHuueckue yCTpOWCTBA: CIEKTpPaJbHBIA aHaMU3 (CIEKTPOCKOM), Jiasep,
B KBAHTOBBIH KOMITBIOTED
7.2.6 [IpakTuueckue padbotel. Habmonenue nuHenvyaToro cnekTpa
ATOMHOE AJ1PO
7.3 7.3.1 MeTo/1b1 HaOIIOICHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHUIL
7.3.2 OTkpeiTHE pannoakTuBHOCTU. OnbITH Pesepdopna mo onpeneneHuo cocraBa




pamuoakTHBHOrO wu3nmydyeHus. CBoiicTBa anbga-, Oera-, raMMa-U3ITydeHUS.

Bmusaue PaaAruOaKTUBHOCTHU HA JKUBBIC OPIraHU3MBbI

OTkpbITHE TMPOTOHA W HeWTpoHa. Hykimonuas moxens sigpa I'eizenOGepra —

733 NBanenko. 3apsia sapa. MaccoBoe uucio siapa. M3o0Tomnsl

734 Anbda-pacnaa. DJNEKTPOHHBIA M TMO3UTPOHHBIN Oera-pacman. [amma-
s u3TydeHue. 3aKOH paJuoaKTHBHOTO paciaja

7.3.5 DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JlepekT maccol siapa

7.3.6 SnepHsble peakuun. [leneHue u cuHTE3 1ep

737 SAnepuswnii peakrop. TepmosiaepHbiid cuHTe3. [IpoOieMBl W TEPCICKTHBEBI
o SIEPHON PHEPTETUKHU. DKOJIOTUYECKUE aCIIEKThI SAEPHOMN SHEPreTUKU

738 OneMeHTapHble yactuubl. OTkpeiTHe 103uTpoHA. DyHAamMeHTanbHBIE
B B3aUMOJEICTBUSA

73.9 TexHudeckue ycTpoucTBa: AO3UMETpP, Kamepa BuibCoHa, sIepHBI peakTop,

aToMHas 6omb6a

7310 [Ipaktuueckue paboTel. HMcciaemoBanue TpekoB YacTHIl (IO TOTOBBIM

B ¢dororpadusm)
OJIEMEHTBI ACTPOOU3UKU
8.1 Bun 3Bé3gHoro Heba. Co3Be3nusi, sipkue 3BE3BI, TUTAHETHI, UX BUAMMOE
' NIBUKEHUE
8.2 Conneunas cucrema. IlmaHersl 3eMHOM Tpynnbl. [lnaHeTBI-TUTaHTBI U WX
' CIYTHUKH, KapJIMKOBbIE T1aHeThl. Masbie Terna CoTHeYHON CHCTEMBbI

8.3 Comnnne, horocdepa u atmochepa. ConHeyHass aKTUBHOCTh
8.4 Ucrounuk sueprun CoHIa U 3BE3]1




3BE3AbI, HMX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTb, PaJIUYC,
8.5 TEMIIEpaTypa, MX B3aUMOCBs3b. JlMarpamMma «CHEKTpaJbHBIA  Klacc —
' CBETUMOCTb». 3BE3/bl IJIABHOW IOCIIEIOBATENbHOCTH. 3aBUCHMOCTh «Macca —

CBETHUMOCTDY JIJIs1 3BE3]] IJIaBHOM MOCIEA0BAaTCILHOCTH

8.6 Buyrpennee  crpoenue  3BE3a.  CoOBpeMEHHbIE — MPEACTaBICHUS O

MIPOUCXOXKICHUH U 3BotorK CoJtHIIa 1 3BE3/1. DTallbl )KU3HH 3BE3]T

Mneunsiit Ilyte — nHama [Mamaktuka. CnupanbHas cTpykTypa lanmaktuku,
8.7 pacmipenenenue 3BE31, raza U nbuUtd. [lonoxkenune u aBuxenue CoiHIA B
I'anaxTuke. [Tnockas u chepudeckas noacucTeMsl [ agakTHKH

8.8 Tunel ramaktuk. PaguoranakTuku W KBazapbl. UEpHBIE OBIPHI B  sApax

TaJIaKTHK

Bcenennas. Pacmpenue Bceenennoii. 3akon Xa06na. Pa3Oeranue ramakTuk.
8.9 Bo3spact u panunyc Becenennoit, Teopust bonwioro B3psiBa. Mojens «ropsiueit
Bcenennoi». PenukToBoe usinyyeHue

8.10 Macmrabnass  ctpyktypa Bcenennoit. Meraranaktuka. Hepeménusie

po0GJIEMbl ACTPOHOMUU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IVISA YYEHUKA

» ®usuka, 10 kmace/ Mskumes I'.41., Byxosues b.b., Corckuit H.H. non
penakmueit [TapdpentreBoii H.A., AkiinonepHoe obmecTBo «3marenbeTBo
«IIpocBenienue»

» dusuka, 11 kimace/ Msikumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakmueit [TapdentreBoii H.A., AkiinonepHoe obiiecTBo «M31aTeancTBO

«HpOCBGIHeHI/IC»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. [TapdentbeBa H. A. CoopHuk 3anay no gusuke. 10—11 ki1.: nocodue s
yyamuxcs obimeoopazonar. opranuzanuii / H. A. Ilapdentsea. — M.:
IIpocsemenne,2017

2. unaxtuyeckue matepuansl Gusuka 11 kinace / A.E.Mapon, E.A.MapoH. —
M.: U3natensctBO «poday, 2014.

3. TemaTu4eckure KOHTPOJbHBIC U CAMOCTOATENIbHBIE pabOoThI 10 pusuke 10
kiacc / O.W.I'pomueBa. — M.: U3znarenbctBo «IK3aMen», 2014 1.

4. TemaTruecKkre KOHTPOJIbHBIE U CAMOCTOSITENIbHBIE pa0OThI 10 pusuke 11
kiacc / O.W.I'pomueBa. — M.: U3znarenbcTBo «IK3aMen», 2014 1.

5. 3apanus ob6pazoBaTenbHOro noprana Pemry EI'D

MU P®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

bubanoreka LIOK https://m.edsoo.ru
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