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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YpOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUI U TpeOOBaHUM K pe3ysibTaTam
OCBOCHHMSI OCHOBHOU 00pa3zoBaTesibHOM MporpaMmsl, npeactaBieHHbIx B GI'OC
COO, a Takxe c yd€toM (eaepaibHOil paboyell mporpaMMbl BOCIUTAHUSA U
KOHIIETIIIMY TpernoaBanus yueOHoro npeamera « Pusznka» B 00pa3oBaTEIbHBIX
OpraHU3aAUAX Poccuiickoi Odenepannu, peanu3yIommx OCHOBHEIE
oOpa3oBarenbHbIE MPOTPAMMBI.

Conepxanue mporpaMMmbl 1o (GU3HMKE HampaBlieHO Ha (OpMHUpPOBaHUE
€CTEeCTBEHHO-HAyYHOU KapTUHbI Mupa oOyuarmmuxcs 10-11 kmaccoB mpwu
oOyueHnn uX (@u3nke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
JesTeIbHOCTHOTO  moaxoaa. [lporpamma 1o  QU3MKE  COOTBETCTBYET
tpeboBanusiMm GI'OC COO k MmIaHUPYyEeMbIM JHUYHOCTHBIM, MPEAMETHBIM U
MeETaIpeIMETHBIM pe3ysibTaTaM OOy4YEHHUs, a TAK)KE YUUTHIBAET HEOOXOAUMOCTD
peanu3ald  MEXKMPEIMETHBIX CBi3ed (U3NKH C €CTeCTBEHHO-HAy4YHBIMU
y4eOHbIMU TIpeAMeTaMHu. B Hell ompenesnsitoTcsi OCHOBHBIE NEIH W3YYCHHS
bu3MKK Ha ypOBHE CpellHero 001iero o0pa3oBanusl, MIIAHUPYEMbIE PE3YIbTaTh
OCBOCHHS Kypca (PU3UKH: JMYHOCTHBIC, METANpeIMETHbIC, MpEeAMETHbIC (Ha
0a30BOM YpOBHE).

[Iporpamma 1o gpu3rke BKIIOYALT:

e IUIAHUpYEMbIE pE3yJbTaThl OCBOEHUS Kypca (u3uku Ha 0a30BOM

YpOBHE, B TOM YHCJIC TPEIMETHBIE PE3YJIbTATHI M0 F0JIaM 00YUYCHUS;

e cojepkaHue yueOHoro npeameta « Du3nkay 1mo rojgaM o0ydeHusl.

du3nka Kak Hayka O HauOosiee OOMIMX 3aKOHAX MPHUPOBI, BBHICTyMas B
KauecTBEe Y4eOHOro MpeAMeTa B IIIKOJIe, BHOCHT CYIIECTBEHHBIM BKJIAJ B
cucteMy 3HaHMi 00 okpyxkawmem wmupe. I[lkonpHBIT Kypc (Qu3ukm —
CUCTEMOOOpA3yIONUi 11 €CTeCTBEHHO-HAYYHBIX yUEOHBIX MPEIMETOB,
MIOCKOJIBKY (DU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOIIECCOB U SIBJICHHI,
U3y4aeMbIX XHUMHEH, Omosioruei, pusmueckod reorpadueii m acTpOHOMHEH.
Hcrnonp3oBaHne M aKTUBHOE TMPUMEHEHHE (U3MUECKUX 3HAHUM OMpeessieT
XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cepe SHEpPreTUuKH,
TPAHCIIOPTa, OCBOCHUSI KOCMOCA, IMOJYY€HUSI HOBBIX MaTEPUAJIOB C 33JlaHHBIMU
cBOWicTBaMH © JApyrux. W3yueHue QU3MKM BHOCUT OCHOBHOM BKJIAJ B
dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KApTUHBI MHpa OOydYaroumuxcsi, B
dbopMupoBaHWEe YMEHUW TPUMEHSITh HAyYHBIH METOJ TO3HAHUA TpHU
BBITIOJITHEHUN UMHU YI€OHBIX HCCIICIOBAaHUM.

B ocHOBy kypca ¢u3uKd [JIs YPOBHS CpeIHEro 0O0IIero oOpa3oBaHUS
MOJIOKEH Psii UAEH, KOTOpPhIE MOXHO paccMaTpuBaTh KaK MPUHIUIIBI €ro
MIOCTPOCHMUSI.

Hoesa yenocmuocmu. B COOTBETCTBUU C HEW KypC SBISICTCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJCPKUT MaTepuall U3 BCeX Pas3lesioB (PU3HKH, BKIIOYACT
KaK BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW MmaTepuall Kypca (U3UKU
o0beMHEH BOKpPYr GuU3MYEeCKuX Teopuil. Bemymmm B Kypce sBISETCS
dbopMupoBaHrE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pPHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanmzanus mpemonaraeT HUCIOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHANIA (U3UYECKON HAyKHU, OCMBICIICHUE CBSI3M PA3BUTHS
¢u3nKkn ¢ pa3BUTHEM OOIIECTBAa, a TaKke C MHPOBO33PECHUECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHIECKUMU TTPOOIeMaMHu.



Hoes npuxnaonou nanpasrennocmu. Kypc (uszuku mnpesamnonaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKHMX M TEXHOJIOTHYECKHX
NIPUIIOKEHUHN U3yUYEHHBIX TEOPHH U 3aKOHOB.

Hoes skonoeuzayuu peannusyercss MOCPEACTBOM BBEICHHUS JIIEMEHTOB
COJICpKaHUs, TOCBSIIEHHBIX JKOJOTHYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIC CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a Takke 00CYXIIEeHUS
npoOJieM  palMoHANBHOTO  MPHUPOAOINONIB30BAHUS U AKOJOTHYECKOH
0€30MacHOCTH.

Crep)KHEeBBIMHU JJIEMEHTaMH Kypca (M3MKH Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHMs ABJSIFOTCS QU3HUYECKUE TeOpUH (POPMUPOBAHUE TIPEICTABICHUN O
CTPYKTYpe MOCTPOCHUS PUBNICCKON TEOPHH, posid (PyHIAMEHTATBHBIX 3aKOHOB
U TPUHLIUIOB B COBPEMEHHBIX TMPEJCTABICHUSX O TMPUPOJIE, TpaHHUIaX
NPUMEHUMOCTH TEOPHM, JJIi ONHUCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUN U
IIPOIICCCOB).

CuUCTeMHO-JIeSTEIPHOCTHBIN TMOAX0A B Kypce (HU3UKH pean3yeTcs
IpEeXJe BCEro 3a CUET OpraHu3alluu JKCIIEPUMEHTAIBHOM J1eITeNbHOCTH
oOyuaroruxcsi. s 6a3oBoro ypoBHs Kypca (DU3UKH — 3TO HUCIOJIb30BAHUE
CUCTEMBI ()POHTAIIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB U JIA0OPATOPHBIX
paboT, KOTOpble B mporpamme 1o (u3uke OObEeIUHEHBI B OOIIUA CIHCOK
YUYEHMUYECKMX TMpaKTUYeCKuX paboT. BeijeneHne B yKa3aHHOM MepeyHe
1a60paTOPHBIX PabOT, MPOBOAUMBIX JIJII KOHTPOJS U OI[EHKH, OCYIIECTBIISETCS
y4yacTHUKaMU  0Opa3oBaTeNbHOTO TIpollecca HUCXOJs U3  OCOOCHHOCTEH
IUTAaHUPOBAaHUS W OCHallleHus kaOuHera ¢usuku. [Ipu sTom obecreunBaercs
OBJIAJICHUE OOYYAIOIIMMUCS YMEHUSIMH IPOBOJIUTH KOCBEHHBIE H3MEPEHHS,
UCCJICIOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BETUYMH M TIOCTAHOBKY OIIBITOB TIO
IIPOBEPKE MPE/I0KEHHBIX THIIOTE3.

bonbioe BHUMaHUE yIEIsSETCS PEIICHUIO PACUETHBIX W KaueCTBEHHBIX
3anau. [Ipu sTOM Ju1st pacu€THBIX 33724 IPUOPUTETOM SIBJISIOTCS 3a/1a4U C SIBHO
3alaHHOM  (DU3UYECKOW MOJIENbIO, TO3BOJISIONINE TMPUMEHSTh W3yYCHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOT0 paszfeina Kypca, Tak U UHTETpUpYs
3HaHUS W3 pa3HbBIX pasznenoB. [l KadecTBEHHBIX 3ajady MPUOPUTETOM
SABJISIFOTCS  3aJlaHUsl Ha OOBSCHEHUE TMPOTEKaHUs (U3HUECKUX SBICHUN U
IIPOIICCCOB B OKPYXKAIOIICH KU3HHU, TpeOyrolrue BbIOOpa (GU3NISCKOU MOJICIH
JUTSI CUTYaIliy TTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmarepualibHO-
TEXHUYECKOMY O0OECIIeUeHUI0 Y4eOHOro Tmporecca 0a30BbId ypOBEHb Kypca
¢u3NKKM Ha YpPOBHE CpEIHEro OoOImero oOpa3oBaHUS JODKEH H3y4aThCs B
YCJIOBHSIX TIPEIMETHOTO KaOruHeTa (M3UKU WM B YCIOBHUSX MHTETPUPOBAHHOTO
KaOuHeTa MPEJAMETOB €CTECTBEHHO-HAY4YHOro IuKkia. B kaOunere Qusuku
JOJDKHO OBITHh HEOOXOAMMOE JIabopaTopHOE OOOPYIOBAaHUE ISl BBHIOJHEHUS
YKa3aHHBIX B TporpaMme 10 (PU3NKE YYCHHUYECKUX MPAKTHYECKUX PAOOT U
JIEMOHCTPAIIMOHHOE 000PYIOBaHHE.

JlemoHCTpaninoHHoe 000pynoBaHue (GOPMHUPYETCS B COOTBETCTBUU C
MPUHITUTIOM MHWHHMAJIBHOW JIOCTAaTOYHOCTH M O00OECIeUMBAECT TOCTAHOBKY
MEePEUYNCICHHBIX B TIPOrpaMMme MO (PU3MKE KIIOYEBBIX JIEMOHCTpAIUil s
WCCIICIOBAHMS HW3Y4YaeMbIX SBJICHUH W TPOIECCOB, OMIUPHUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHCHHM.

JIaGopatopHoe 000pyAOBaHME IJi YYEHHYECKHMX MPAKTHUYECKUX padoT
dbopmupyeTCcs B BUI€ TEMATUIECKUX KOMIUIEKTOB U 00€CTIEUNBAETCS B pacuéTe
OTHOTO KOMIUIEKTa Ha JBYX OOydJaronmmxcs. TeMaTH4ecKue KOMIUICKTHI
1abopaTOPHOTO 00OPYMOBAaHUS JOKHBI OBITH MOCTPOEHBI Ha KOMILJIEKCHOM



UCIIOJIb30BAaHUU aHAJIOTOBBIX U U(POBBIX MPUOOPOB, a TAKXKE KOMITbIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE IU(POBBIX JabOpaTOpuil.
OCHOBHBIMHU 1IEJISIMU U3y4€HUs] PU3UKHU B 0011eM 00pa30BaHUU SBIISIOTCS:

dbopMHpOBaHE WHTEpECa M CTPEMIICHHSI OOYYalOIIUXCS K HAYYHOMY
U3YYCHHUIO MPUPOJIBLI, PA3BUTHUE MX HHTEIUICKTYaJIBHBIX M TBOPUYECKHX
CIIOCOOHOCTE;

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

dbopMHpOBaHNE HAYYHOTO MHPOBO33PCHHS KaK pe3yibTaTa H3y4YeHUs
OCHOB CTPOCHHMS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHHEe YMEHHH OOBSICHATH SIBJICHUS C HCIOJIb30BaHUEM
(bM3UYECKUX 3HAHUN U HAYYHBIX JI0KA3aTEIbCTB;

dbopMupoBaHUEe MPEACTABICHUN O POJU (DU3UKHU IS Pa3BUTHUS JPYTUX
€CTEeCTBEHHBIX HaYK, TEXHUKH M TEXHOJOTHM.

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

npuoOpEeTeHHEe  CHUCTeMBbl  3HaHUKM 00  o0mmux  usHueckux
3aKOHOMEPHOCTSIX,  3aKOHAaX, TEOpHUSX, BKIKOYAs  MEXAHUKY,
MOJICKYJISIpHYIO (U3UKY, JJIEKTPOJAMHAMHUKY, KBAaHTOBYIO (DHU3HKY H
3JIEMEHTHI acCTPODU3UKH;

dbopMupoBaHHEe YMEHHH TIPUMEHATh TEOPETUUYECKUE 3HAHUSA IS
00bsICHEHUS (U3MYECKUX SBJICHUH B MPUPOAC M JUISI TPHHATHS
IIPAKTUYECKUX PELICHUU B IOBCEIHEBHOM KU3HU,

OCBOCHHE CIIOCOOOB pEIICHUS pa3IuYHBIX 3a7ad C SBHO 3aJaHHOMN
(dbu3uYeCKO MOJIENBIO, 3a7ad, MOAPA3yMEBAIOIINX CaMOCTOSTEIIHHOE
co3JlaHue (PU3UIECKON MOCITH, aICKBATHOM YCIOBHSM 3aJ1auH;
MOHUMAaHHE (PU3MUECKUX OCHOB M MPUHIUIIOB JEHUCTBUS TEXHUUYSCKHUX
YCTPOWCTB W  TEXHOJOTMYECKUX TPOLECCOB, HX BIHUSHHUSA Ha
OKPYXarUIyIo Cpeay;

OBJIAJICHUE METOJAMH CAMOCTOSITEIIBHOTO TNIAHUPOBAHUS U IPOBEICHUS
(U3UYIECKHUX IKCIIEPUMEHTOB, aHAJIN3a U HHTEpIIpeTallui HH(HOPMAIIHH,
OIPEJICJIEHUS JOCTOBEPHOCTH MOJIYYCHHOI'O PE3YJIbTATA;

cO3JaHue YCJIOBUM JUIA pa3BuTUA YMEHUU IIPOEKTHO-
HCCJIEI0BATEIILCKON, TBOPUYECKOM JIESTECIIBHOCTH.

Ha usydyenue ¢usuku (6a30BbI YPOBEHB) Ha YPOBHE CPEIHErO OOIIEro
obOpazoBanus orBoautcst 136 yacoB: B 10 kmacce — 68 yacoB (2 yaca B HEZIETIO),
B 11 knmacce — 68 yacoB (2 yaca B HEAEINIO).

[Ipenmaraemeiii B mporpamme mo (uU3uKe MepedyeHb JIA0OPaTOPHBIX U
MPAKTUYECKUX PabOT SBIACTCS PEKOMEHIOBAHHBIM, YUYUTEIh JElIacT BBHIOOP
MPOBEICHHS JTabOpPaTOPHBIX PadOT M OMBITOB C YUYETOM HWHIWBHIYATHHBIX
0COOEHHOCTEM oOyJaromuxcs.



COIEPKXAHUE OBYYEHUA
10 KJTACC

Pa3nen 1. ®u3uka M1 MeTOAbI HAYYHOI0 O3HAHUSA

®dusuka — Hayka o npupoje. HayuHble METObI MTO3HAHUS OKPYKAIOIIETO
Mupa. Ponb BKCliepuMEHTa M TEOpUU B IIPOLIECCE ITIO3HAHMS TPUPOIBI.
DKCIepUMEHT B (DU3HKE.

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

Ponps u mecTo pu3uku B popMHUPOBAaHUN COBPEMEHHOM HAy4YHOU KapTUHBI
MHpa, B IPAKTUYECKOU AEATEIbHOCTH JIFOICH.

Jlemoncmpayuu

AHaJIoroBele ¥ HMU(POBBIE H3MEPHUTEIBHBIC MPUOOPHI, KOMIILIOTEPHBIC
JATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHne. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema otcuéra. TpaekTopusi.

[Tepemenienue, ckopocTh (CpemHsisi CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U
YCKOPEHUE MaTepUaJbHOW TOYKH, UX MPOCKIIMU HAa OCH CHUCTEMBbI KOOpJHHAT.
CioxxeHue nepemMenieHnii u CI0KEeHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEIHOE ABMXeHHe. | paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMElIeHUs
MaTepuaIbHOW TOYKH OT BPEMEHHU.

CBobosHOE TIazieHrne. Y CKOpeHHE CBOOOTHOTO MaACHUSI.

KpuBonuneinoe paBwxkeHue. JIBWKEeHHE MaTE€pHaIbHOM TOYKU MO
OKPYKHOCTH C MOCTOSSHHOW II0 MOJIYJII CKOPOCTBIO. YTJOBas CKOpPOCTH,
JuHeWHas ckopocTh. Ilepuon m yacrora oOparmieHus. L{eHTpocTpeMurenbHoe
YCKOpEHHUE.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: CIHIOMETP,
JIBUKEHUE CHAPSJIOB, LICMTHbIC U PEMEHHBIC MIEPEeIayn.

Jlemoncmpayuu

Monenb CUCTEMBI OTCUETa, WJLTIOCTpAIns KMHEMaTHYECKUX
XapaKTEPUCTHUK JIBUKEHHUS.

[IpeoOpa3zoBanne IBMKEHUN C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OPOIIEHHOTO TOJ YIJIOM K TOPHU30HTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpasnenue cKopocTu mpu ABUAKEHUH 110 OKPYKHOCTH.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3yyeHne HEPaBHOMEPHOIO  JIBUKEHHS C  LEIbK0  ONPENCIICHHUS
MTHOBEHHOW CKOPOCTH.

UccnenoBanne COOTHOUIEHUS MEXIY MyTSMH, MPONUIECHHBIMU TEIOM 3a
MOCJEAOBATEIbHBIE PABHBIE IPOMEXYTKH BpPEMEHU NPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydenue nBMKEHHUs MIAPUKA B BA3KOM )KUIKOCTH.

N3yuenne aBuxKeHUS Tena, OPOIIEHHOTO TOPU30HTAIHHO.



Tema 2. /lunamuka

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

Macca tenma. Cuna. IlpunHunun cynepno3unuu cuil. Bropoil 3akoH
HproToHa i wmarepuanbHOM TOYKM. Tperud 3akoH Hprotona s
MaTepUAIIbHBIX TOYEK.

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

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

Tpenne. Bunpl TpeHus (Mokosi, CKoJbKeHUs, kadeHus). Cuna TpeHwus.
Cyxoe Tpenue. Cuina TpeHHs CKOJIBKEHHS U cuiia TpeHus nokos. Kosdduiment
TpeHus. Cuia CONpOTUBIICHUS MIPU ABUKEHHUH TENIA B )KUIKOCTH UJIHU Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHud. [liedo cunbl. YcioBus
paBHOBECHUS TBEPAOTO TEJIA.

TexHuueckue yCTpOWCTBA U IPAKTUYECKOE NMPUMEHECHHUE: MOIALIUITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPLIUU.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TET.

Bropoii 3akoH HerotoHna.

N3mepenue cui.

CrioxeHue CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTts. Bec Tena npu yckOpeHHOM oABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcoBust paBHOBECUS TBEPAOTro Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomol

N3yuenune aBuxeHus: Opycka 1o HaKJIOHHOW MJIOCKOCTH.

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

UccnenoBanue ycnoBul paBHOBECUS TBEPAOIO TeJd, WMEKOLIET0 OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Nmnynbc MarepuanbHOW TOUKHM (T€a), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NmMnynbc cuiibl U1 U3MEHEHUE UMITYJIbCa TeNla. 3aKOH COXPaHEHUs HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTa cuiibl. MOIITHOCTH CHJTBI.

Kunetndeckasi Heprusi MaTepualbHON Toukdu. TeopemMa 00 M3MEHEHHH
KWHETUYECKON SHEPTHH.

[TorenunanbHas SHEprusl. [TorennuanbHas SHEprus YIIPYTO
neopMUpPOBaHHON TpYXUHBL. [loTeHIManbHAs OSHEpPrus Tela BOJIM3U
MMOBEPXHOCTH 3EMJIH.

[ToTenmuanpHpie W HEMOTEHIMANbHBIE  CUJbl.  CBs3b  PabOTHI
HENOTEHUHAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOW SHEPIHU CUCTEMBI TEll.
3aKOH COXpaHEHUS MEXaHUUYECKON SHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTpouCTBa U IPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KOIIED,
MPYXKUHHBIN UCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.



PeaktuBHOE nBUXKEHUE.

[lepexoa MOTEHIMATILHON YHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3yuenue aOCOMOTHO HEYNPYroro yaapa ¢ MOMOIMIbIO JBYX OJUHAKOBBIX
HUTSHBIX MAasTHUKOB.

UccnenoBanue cBsi3u paboOThl CHIIBI C HM3MEHEHHEM MEXaHUYECKOU
SHEPIuM Teja Ha IPUMEPE PACTAKEHUS PE3UHOBOIO JKI'yTa.

Paznen 3. ModsekyasipHasi pu3nka u TEpMOJAMHAMUKA

Tema 1. Ocnoebt MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIC TIOJIO)KCHHUSI MOJIEKYJISIPHO-KMHETHYECKOM TEOPUHU U HUX
omnbITHOE oOOocHOBaHue. bpoyHoBckoe nBwkenue. Huddysus. Xapaxrep
JIBIKCHUS M B3aWMOJICHCTBUSL YACTHUI BEHIECTBA. MoOJEIN CTPOECHUS Tra3oB,
KUJAKOCTEH U TBEPIBIX TEN U OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE 3TUX
mozeneil. Macca u pa3mepsl MoJekyd. KonuyecTBo BemecTtBa. IlocTosiHHas
ABorazapo.

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

Mopgens wuzaeanbHoro Tra3za. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETHUYECKOU TEOPHUH HACAIbHOIrO raza. AOCOIIOTHAs TemIeparypa Kak Mepa
CpeaHEN KMHETHMYECKON SHEPruy TEIJIOBOTO IBWXEHHUs dacTull raza. [llkama
temneparyp KenbBuHa. ['a30Bble 3akoHbl. YpaBHeHHe MeHaeneeBa—
Kinaneitpona. 3akon J{anerona. M3ompoiieccsl B UAEaIbHOM ra3e ¢ MOCTOSHHBIM
KOJMYECTBOM  BemecTBa. [paduyeckoe TMPEACTaBICHHE HU30IMPOIIECCOB:
U30TepMa, U30X0pa, u3o0apa.

TexHuyeckre yCTpOHMCTBA M MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

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

OnbiTel 110 U HYy3UN KUAKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO JABHKCHHS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYyILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMMO/ICCTBUS.

Mogens, WUTIOCTpUpPYOMIas IpUpoay AaBICHUS Ta3a HA CTEHKU COCY/a.

OnbIThl, WUIIOCTPUPYIOLIME YPAaBHEHUE COCTOSHHS HWJICAIbHOTO Tasa,
M30MPOLIECCHI.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonol

Ornpenenenue Macchl BO3/1yXa B KJIACCHOW KOMHATE€ HA OCHOBE U3MEPECHUI
00bEMa KOMHATHI, TaBJICHUS 1 TEMITEPATypPhl BO3IyXa B HEH.

UccnenoBanne  3aBUCUMOCTH  MEXJy  MapamMeTpaMd  COCTOSIHUS
Pa3peKEHHOrO0 Tasa.

Tema 2. OcHosbl mepmooOuHaAMUKU

TepMoanHaMuuecKas CHUCTEMA. BuyTrpennss DHEPTUA
TEPMOJIMHAMHYECKOW CHUCTEMBI M CmocoObl e€ wu3MeHeHus. KoimuecTBo
TEIJIOTHl U paboTa. BHyTpeHHssT SHEprus OJHOATOMHOTO HCATBHOTO Ta3a.
Buael Temionepenayun: TemIONpOBOAHOCTb, KOHBEKIIMS, U3IyYeHUE. Y IeIbHas
TEIIOEMKOCTH BelllecTBa. Koam4uecTBO TEMIOTHI PHU TEIIONEpeaaye.



[Tonsatue o0 ammabatHoMm mporecce. IlepBbIli 3aKOH TEPMOIMHAMMKHU.
[IpumeHeHne mepBOTO 3aKOHA TEPMOJIUHAMUKH K M3ompolieccaM. ['padudeckas
UHTEpIpeTalys padoThl rasa.

Btopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOIIECCOB B MPUPO/IE.

TersioBele  MamuHbl.  [IpuHUMOBI  ACHCTBUA  TEIJIOBBIX — MAIIMH.
[IpeoOpazoBanuss 3HEPTUM B TEIUIOBBIX MamiuHax. Koad@uIMeHT Mojae3Horo
nericTBusl TeruioBo MamuHbl. [ukn KapHo u ero ko3g@uIHMEHT MOJE3HOTOo
JEeNCTBUS. DKOJOTHYECKHUE MPOOIEMbI TEIIIOIHEPTEeTHKH.

TexHUYeCcKre YCTPOHUCTBA M TMPAKTUUECKOE TPUMEHEHUE: JIBUIaTENb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAMIbHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3MeHeHne BHYTPEHHEH SHEPruu Tejla MPU COBEPIICHUU PaOOThI: BBIJIET
npoOKK W3 OYTBUIKK IIOJ JEHMCTBHEM C)KaTOro BO3JyXa, HarpeBaHue 3¢dupa B
JATyHHOU TpyOKe MyTEM TpeHUs (BUICOIEMOHCTPAIINS ).

N3MeHeHnne  BHYTpEHHEW  JHeprum  (TemmepaTypbl) Tejda  IIpHU
TeruIonepeaaye.

OnpIT Mo aaumabaTHOMY pPaCHIMPEHUIO BO3AyXa (OIBIT C BO3IYIITHBIM
OTHHBOM).

Mopaenun mapoBoil TypOWHBI, JBUTATelii BHYTPEHHEIO CropaHus,
PEaKTUBHOIO JBUTATEIIS.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

N3mepenue yaenbHON TEIITOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeuyecmea. Pazoevie nepexoovl

ITapoobpa3oBanue u koHjaeHcalus. Mcnapenue u kunenue. AOcComoTHAS
Y OTHOCHUTEJbHAs BJIAXKHOCTh BO3/1yxa. HackleHHbId nap. Y aenbHas TEmaoTa
napooOpa3zoBaHus. 3aBUCHMOCTb TEMITEpaTyphl KUTICHUSI OT JIaBJICHHS.

TBépnoe temo. Kpucrammueckne u aMmopdHblie Tena. AHU30TPONUS
cBOMCTB KpucTaioB. JXuakue kpuctamiabl. COBpEeMEHHbIE MaTepHUalbl.
[InaBrnenue u KpucTauIM3anus. Y aenbHas TerioTa miasiaeHus. Cyomumarusi.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TeXHUYEeCKHE YCTPOMCTBA M MNPAKTUYECKOE IMPUMEHEHHWE: TUTPOMETP U
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUHU TTOJYYEHUS COBPEMEHHBIX MATEPHUAIIOB,
B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MTAPOB.

Kunenue npu noHMKEHHOM JaBJICHUU.

Crioco0Obl U3MepeHUs BIAXKHOCTH.

Habmronerune HarpeBaHus M TUIABJICHUS KPUCTANIMYSCKOTO BEIICCTRA.

JleMOHCTpalnust KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabonol

N3mMepenre OTHOCUTENBHON BIAKHOCTH BO3yXa.

Pa3znesn 4. JinekTpoanHamMuka

Tema 1. dnekmpocmamuka

DneKTpu3anus Tela. DJEKTpUuecKuid 3apsa. JBa BHAA 3JIEKTPUYECKHUX
3apsiioB. [IpOBOHUKY, NUAJIEKTPUKA U MOIYNPOBOJHUKHU. 3aKOH COXPaHEHUS
AIEKTPUYECKOrO 3apsijaa.

B3aumopeiictBue 3apsanoB. 3akoH KynoHa. TodeyHBI 3JIEKTpUYECKHIA
3apsi. Daekrpuueckoe nosie. Hanpsok€HHOCTD 3iekTpuueckoro nosis. [Ipunnun
CyHepHO3ULIUU ANEKTPUUYECKUX TIOJICH. Jluaun HANPSHKEHHOCTH
AIEKTPUYECKOrO MOJIS.



PaGora cun anekrpocraruueckoro mosa. [lorenuman. PasnocTh
NOTEHUUAJOB. [IpOBOMHMKM W JUANEKTPUKU B DIIEKTPOCTATHUYECKOM IIOJIE.
Jlusnextpruyeckasi IpOHUIAEMOCTb.

DIIEKTPOEMKOCTb. Konnencatop. DIIEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOpa. DHEPrUs 3apsSKEHHOI0 KOHAEHCATOpA.

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

Jlemoncmpayuu

Y CTpOUCTBO U MMPUHLMII IEUCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpOBOIHUKM B 3JIEKTPOCTATUUECKOM I10JIE.

DJIEKTPOCTaTUYECKAs 3a1IUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOIAIU
IJIACTUH, PACCTOSIHUS MEXIY HUMH U IUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

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

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

Hanpspkenue. 3akon OMa 17151 y4acTKa Lenu.

DJIEKTPUYECKOE COMPOTHUBJIEHUE. YJIEIBHOE CONPOTUBIEHUE BEIIECTBA.
[TocnenoBarenbHOE, MapauIebHOE, CMEIIAHHOE COEIMHEHNUE IPOBOJHUKOB.

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

DJIEKTPOJIBUKYIAsi CHJIA U BHYTPEHHEE COMPOTUBIIEHHE UCTOYHUKA TOKA.
3akoH Oma s TONHOWM (3aMKHYTOM) »siekTpudeckoit 1enu. Kopotkoe
3aMbIKaHHE.

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

DIIEKTPUYECKUM TOK B BakyyMe. CBOWCTBA AJIEKTPOHHBIX ITYyYKOB.

[TomympoBonuuku.  CoOCTBeHHass W TOpUMECHas  MPOBOIUMOCTD
nmorynpoBofHUKOB. CBoiicTBa Pp—N-niepexona. [omympoBoIHUKOBBIE TPHUOOPHI.

ONEKTPUYECKU TOK B pacTBOpax M paciiiaBaXx dSJIEKTPOJUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIU3.

DJIEKTpUUECKUM TOK B razax. CaMOCTOATENIbHBIN U HECAaMOCTOSTEIIbHBIN
pa3psan. Monuus. [Lazma.

TexHuyeckre YCTpONCTBA M MPAKTUYECKOE IPUMEHEHHUE: aMIIEpMETP,
BOJIBTMETP, PEOCTaT, UCTOYHUKH TOKa, DJIEKTPOHArpeBaTelIbHBIC MPUOOPHI,
AIEKTPOOCBETUTEILHBIE MPUOOPHI, TEPMOMETP CONPOTHBIICHHS, BAaKyyMHBIN
UON, TEPMUCTOPHI W (POTOPE3UCTOPHI,  TMOITYNPOBOJHUKOBBIA  JHO/,
rajbBaHHKaA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HAMPSHKEHUSL.

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

CmenianHoe COeIMHEHUE MTPOBOAHUKOB.



[Ipsamoe wu3MepeHue BIEKTpOABUKYHIEH cuibl. KoOpoTKoe 3aMbIKaHuE
rajqbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCHUMOCTh COPOTUBIICHUSI METAJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoil pa3psa U IpOBOJAUMOCTb BO3IyXa.

OnHOCTOPOHHSISE TPOBOAUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydenne cMEmaHHOro COeIMHEHUS PESUCTOPOB.

N3MepeHne aneKTpoABUKYILEH CHIIBI HICTOYHUKA TOKA U €70 BHYTPEHHETO
CONIPOTHUBJICHUS.

Hab6nronenue snekrposnusa.

MexknpeaMeTHbIE CBSA3H

Nzyuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 kiacce oCyIIecTBISETCS €
Y4ETOM COJIEPKATENBHBIX MEXIPEAMETHBIX CBA3€U C KypcamMu MaTE€MaTUKH,
OMOJIOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meoswcnpeomemuvie nonsimusi, CBSI3aHHBIE ¢ U3YYEHHEM METOJI0B HAyYHOIO
MO3HAHUSA: SIBJICHUE, Hay4YHbIH (paKT, TUMOTE3a, PU3MUECKass BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHUCTEMbl YpaBHEHUM, JHMHEWHas QyHKIHUA,
napabona, runepbosia, uXx rpaduKd U CBOMCTBA, TPUTOHOMETPUUECKHE
byHKINU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI M UX MPOCKIHUU HAa OCU KOOPJHUHAT,
CJI0KEHHUE BEKTOPOB.

buonoecua: wmexanuyeckoe IBWKEHWE B JKHBOW mipupoxae, auddysus,
OCMOC, TEIJIOOOMEH >KMBBIX OPraHu3MOB (BHUABI TEILIONEpPEIadyH, TEIIOBOE
paBHOBECHUE), IIEKTPUUECKHE SBJICHHS B )KHBOU MPUPO/IE.

Xumus: DTUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYII,
MOJIb BEIIECTBA, MOJIApHAs Macca, TEIJIOBbIE CBOWCTBA TBEPABIX TeI,
KUAJIKOCTEU U Ta3oB, DJIEKTPUUYECKUE CBOKWCTBA METAJUIOB, JJIEKTPOJIUTHUECKAS
JAWCCOLIMALNS, TAIbBAHUKA.

l'eocpagus: BnaxHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE ABUKEHUN C UCTIOJIb30BAaHUEM MEXaHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MOAIIMIIHUKH, MCIIOJb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbca B TEXHHUKE (pakeTa, BOJOMET W APYTHE), JABUTATEIb BHYTPEHHETO
cropaHusi, TmapoBasi TypOuHa, OBITOBOM XOJOJWIBHUK, KOHIHUIIMOHED,
TEXHOJIOTUM  TIOJIyYEHUST COBPEMEHHBIX MATEpPUAJIOB, B TOM  YHUCJIE
HAHOMATepUAJIIOB, W  HAHOTEXHOJOTHM,  DJIEKTPOCTATHYECKAs  3allMTAa,
3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEPOKC, CTpYHHBIN IIPUHTEDP,
ANIEKTPOHArpPEeBATEIbHBIC  MPUOOPHI,  AJIEKTPOOCBETUTEIBHBIE  TPHUOOPHI,
rajbBaHUKA.

11 KITACC

Paznen 4. DinekTpoguHaMuKa

Tema 3. Macnummnoe noe. I1eKmpoMazHUMHAA UHOYKYUSA

Iloctossauble MaruuThel. B3amMmoaelcTBHE IIOCTOSIHHBIX  MAarHWTOB.
MaruntHoe nosie. Bexktop MarHWTHOM MHAYKUMH. [IpuHnmn cynepno3unnu
MArHUTHBIX NOJIeH. JInHMKM MarHUTHOM MHAYKunu. KapTrHa JTMHUNA MarHUTHOM
VHAYKIHAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarauTHOoe MOJi€ MPOBOJHHMKA C TOKOM. KapThHa nMHWUNA HHAYKIHHA
MAarHUTHOTO TOJS JUIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOT'O KOJIBLIEBOTO



NPOBOJHUKA, KaTymku ¢ TokoMm. OmnbeiT Opcrena. BzaumoneilcTBue
MIPOBOJTHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHna, e€ MOIyiabp M HampaBiieHUE. JIBU)KEHUE 3apsiKEHHOU
YacCTHUIIBI B OJJHOPOJHOM MarHUTHOM MoJjie. PaGoTa cuinel Jlopenna.

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

BuxpeBoe anekTpuueckoe moJie. DJIEKTPOABIKYILAS CHJIA WHIYKIUUA B
MPOBOJIHUKE, IBHKYIIIEMCS TOCTYIATEILHO B OJHOPOTHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHAYKTUBHOCTh. SIBJIC€HHE CaMOMHAYKIUH. OJEKTPOABMIKYIIAS CHJa
CAaMOMHIYKIIUH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

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

Jlemoncmpayuu

OmnebIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JInHUHM MHIYKIMY MAarHUTHOTO MOJIS.

BzanmopencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuibl JIOpeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3eKTPOMariuTHON HHAYKIIUH.

[Ipasuo Jlenua.

3aBUCUMOCTh  DJICKTPOABMIKYILEH CHJIbl HUHAYKIMM OT CKOPOCTH
W3MEHEHUSI MAarHUTHOT'O MOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

N3ydeHnrne MarHuTHOTO TOJISI KATyIIKU C TOKOM.

HccnenoBanue 1encTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUA 3JIEKTPOMAarHUTHOW WHIYKIIHUH.

Pa3znes 5. KosieOanusi v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbLE KONEOAHUA

Konebartenbnast cuctema. CBOOOJHBIE MEXaHMYECKHE KOJeOaHUSI.
[Mapmonunyeckue konebanus. [lepuon, yactora, aMmnTyaa u ¢asza KojaeOaHU.
[Ipy»xuHHBII MasiTHUK. Marematnueckui MasiTHUK. YpaBHeHue
rapMoHUYecKux KosieOanuid. [lpeBpaieHre 3HEPruuM NpU TAPMOHUYECKUX
KOJICOaHUSIX.

Koneb6arenbupiii koHTYyp. CBOOOAHBIC 3JEKTPOMATHUTHBIE KOJICOAHUS B
UJCaATbHOM KOJICOATEIbHOM KOHType. AHAJIOTHUS MEXAY MEXaHUYECKUMU U
ANEKTPOMArHUTHEIMU KosneOanusmu. dopmyna Tomcona. 3akoH CoOXpaHEHHS
SHEPTUU B UJICATHHOM KOJIeOATEThHOM KOHTYDE.

[IpeacraBnenrie 0  3aryxalomux  KojieOaHUSX.  BBIHYXIIEHHbIE
MexaHudeckne KosneOanus. Pe3onanc. BEIHYXIEHHBIE SJIEKTPOMArHUTHBIE
KoJIeOaHusl.



[lepemennbiii TOk. CHHYCOWIANBHBIA TIEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOTO TOKAa. AMIUIUTYJHOE W JCHCTBYIOIIEE 3HAYCHHE CHJIBI TOKA H
HaIpsKECHHUS.

Tpancdopmarop. [IpousBoacTso, nepegaya norpedieHue
ANEKTPUYECKON  DHEPrUM. OKOJOTHMYECKME PHUCKH TPU  IPOU3BOJICTBE
aneKTpodHepruu. KynbTypa HCIOIb30BaHUs 3IEKTPOIHEPTUH B TTOBCEIHEBHOM
KU3HU.

TexHuyeckre ycTpoucCTBa M MPAKTUUYECKOE MPUMEHEHHUE: AIEKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUU DJIEKTpOIIepeay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KosieOaTeabHOM CUCTEMBbI (TMPYKUHHBIN WM
MaTEMaTUYECKUNA MASTHUK).

Habmronenue 3aryxaromux KojieOaHHH.

WccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJIEOAHUS.

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

Pe3onanc mnpu mnocinenoBaTeNbHOM COEAMHEHUHU PE3UCTOPA, KaTYIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TUHUYU 3IEKTPONEpPEAAUH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi

HccnenoBanue 3aBUCUMOCTH TEPUOJIa MaJbIX KOJIeOaHUM rpy3a HAa HUTH
OT JIJIMHBI HUTU U MACChI TPy3a.

UccnenoBanne mnepeMeHHOro TOKa B LENH W3 MOCIEI0BATEIBHO
COEAMHEHHBIX KOHJAEHCATOPa, KAaTyIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoOMAHUNHbLE 0IHbL

MexaHnueckue BOJIHBI, yclioBHs pacnpoctpanenus. I[lepuon. CkopocTb
pacrpocTpaHeHus MW JJuHa BOJIHBL. llomepeuHble W TPOJOIBHBIE BOJIHBI.
Nurtepdepentus u qudpaxims MEeXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIIOBHSI M3JIYyYEHHS DSJIEKTPOMArHUTHBIX
BOJIH. B3aumuas opuentanus BektopoB E, B, V B siexTpoMarHuTHO# BOJHE.
CBoiICTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEIOMIICHUE, TOJISIpU3alus,
mudpakius, uarepdeperius. CKOpoCcTh JIEKTPOMATrHUTHBIX BOJIH.

[IIxana 3JIeKTpOMarHuTHHIX BOJIH. [I[puMeHeHne 3eKTPOMarHuTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHLIMIBI pauOCBSI3U U TeNeBUACHUs. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEH CPEIbI.

TexHuyeckre yCTpOMCTBA M MPAKTHUUYECKOE MPUMEHEHHUE: MY3bIKAJIbHBIE
MHCTPYMEHTHI, yJIbTPAa3BYKOBasi JUAarHOCTUKA B TEXHUKE U MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meus.

Jlemoncmpayuu

OO0pa3zoBaHue M pacPOCTPAHECHUE MTOTIEPEUHBIX U MTPOJIOTHHBIX BOJIH.

Kone6mronieecs Teo0 Kak UCTOYHHK 3BYKa.

HaGnronenue otpakeHus: M IPEeTOMIICHHUS] MEXaHUYECKUX BOJTH.

Ha6nronenue natepdepenimm u qudpakiin MEXaHUYECKUX BOJTH.

3BYKOBOM pE30HAHC.

HaGnronenue CBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOU H
9aCTOTOM KOJeOaHMUIA.



HccnegoBanne  CBOWCTB  AJIEKTPOMAarHUTHBIX ~ BOJH:  OTPa)KCHHUE,
peIOMIICHHE, TOJIApr3aIus, Tudpakius, nHTeppepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsMonuMHEHOE pacrpOCTpaHEHUE CBETa B
OoHOpOaHOM cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300pakeHui
B IUIOCKOM 3€pKaJie.

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

Hucniepcus cBera. ClI0XKHBIN cocTaB 6esoro ceera. Llger.

CobOuparorniie ¥ pacceuBaroIIue JWH3bL. ToHKass suH3a. DOKyCHOE
pPacCTOsIHUE U ONTHYEcKas cuiia TOHKOM JuH3bI. [locTpoenne n3zodpaxkeHuil B
coOuparolmx W pacceuBalommMX JuH3aX. DopMmyia TOHKOW  JIMH3BIL.
YBenuueHue, 1aBaeMoe JTUH30M.

[Ipenensl MNPUMEHUMOCTH T€OMETPUYECKON OIITUKH.

BonnoBasi onrtuka. Mutepdepenuus cBera. KorepeHTHblE HCTOYHHKHU.
YcaoBus HaOMIOJEHUS MAaKCUMYMOB M MHUHHMMYMOB B HHTEp(EPEHIIMOHHOMN
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX UICTOYHUKOB.

Hudpakuus cBera. JudpakinuonHas pemérka. YciioBue HaOIIOACHUS
[JIABHBIX MAaKCHUMYMOB TMpH TMaJ€HHUH MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE IIPUMEHEHHE: OYKH, JyIa,
doToarnmapaTt, MPOEKIIMOHHBIN ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJIIPOUI.

Jlemoncmpayuu

[IpssMOnMHEHOE PACIPOCTPAHEHUE, OTPAKEHUE W IPEIOMIICHHE CBETA.
OnTuyeckue MpudOpPHI.

[TomHOE BHyTpEeHHEE OTpakeHue. Monenb CBETOBOAA.

WccnenoBanue CBOMCTB N300payKeHU B JTMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habmronenune natepdepeHnm cBera.

Hab6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[TomydyeHue cnekTpa ¢ TOMOIIBIO TPU3MBL.

[Tomydyenue cnekTpa ¢ mMOMOIIbI0 JUGPAKIIMOHHON PEIIETKY.

Ha6nronenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mMepenue nokasaresns npesoMIIeHUs CTEKIIA.

HccnenoBanue CBOMCTB N300payKeHU B TMH3AX.

Habmronenue nqucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCUTEIbHOCTH
'pannnbl  OPUMEHMMOCTH  KJIACCHYECKOM  MexaHuku. [loctynarsl
CIEHMAIBHOM TEOPUU OTHOCUTEIHLHOCTU: WHBAPUAHTHOCTH MOJYJISI CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIBHOCTH DUHIIITEITHA.
OTHOCUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHHE BpPEMEHU U
COKpAILICHUE JIJTUHBL.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.



CBsi3b Macchl C DSHEPrUed U HUMITYJIbCOM PEISTUBUCTCKOM YaCTHUIIBI.
DHeprus MmoKosl.

Paznen 7. KBanTtoBasi pusuka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®otonnl. ®opmyna [lnanka cBs3u 3HEprud (POTOHA € €ro YacTOTOM.
DHeprusi 1 UMIyJIbC (HOTOHA.

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

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XUMHUYECKOE JICUCTBUE CBETA.

Texnuueckue ycTpoWCTBa U MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTomaTUMK, COTHEYHAs! 6aTapes, CBETOAHO/I.

Jlemoncmpayuu

®oT03(¢deKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHelHEro GpoToaddekra.

Csertonuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pezepdopna mo paccessHUuIo o -4acTHIL.
[Inanerapuas mozens aroma. Iloctynatel bopa. M3nydeHwe W MOIJIOINIEHHE
(GOTOHOB TpU TIEpexoje aToMa C OAHOTO YPOBHSI PHEPTrUU Ha Jpyroil. Bujwi
criekTpoB. CIEKTp YpOBHEW SHEPrUU aTOMa BOJOPO/IA.

BonHoBeie cBoiicTBa 4actuill. Bomubl ge bpoisa.  KopmyckyssipHo-
BOJIHOBOU AyaJIU3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Ornpenenenue JIMHBI BOJHBI Ja3epa.

HalGnronenue muHeHYaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Ha6nronenue nmuaeituaToro crekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIOXKHOCTh CTpPOCHHs spa. OTKpbITHE
pagnoaktuBHOCTH. OmnbiTel  Pesepdopma mo  ompeaeneHuro  cocTaBa
paanoakTuBHOTO w3nMydeHus. CBoicTtBa anbda-, Oera-, ramMmma-u3ITydeHHUS.
Binsinue paagnoakTHBHOCTH HA KUBbIE OPTaHU3MBbI.

OTtkpeITHE TPOTOHA W HelTpoHa. Hykinonnast moaens sipa [erizenoepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sjapa. M30Torbl.

Anbda-pacnaa. DJIEKTpPOHHBIM W TMO3UTPOHHBIN Oera-pacmazn. [amma-
M3Jy4YeHue. 3aKOH paJuOaKTUBHOIO pacmaia.

DHeprus CBS3M HYKJIOHOB B siape. SAnepubie cuibl. Jleext maccer sapa.

SAnepusle peakuuu. [lenenue u cuHTe3 A1€p.

SAnepubrit peakrop. Tepmosinepubiii cunTte3. [IpobGaemMbl M TEPCIEKTUBBI
SICPHON SHEPreTUKU. DKOJOTHUYECKUE ACTICKTHI SIEPHON SHEPTETUKHU.

DOneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.

Mertoapl HAOIIONCHHS ¥ PETUCTPAIUN SJIEMEHTAPHBIX YaCTHII.



dyHaaMeHTalbHbIC B3aUMOJICUCTBUA. EIMHCTBO (hU3WUYECKOW KapTHUHBI
MHpA.

TexHudeckre yCTPOHCTBA M TMPAKTUUECKOE TPUMEHEHHUE: HTO3UMETD,
Kamepa BunbcoHa, sjiepHbIi peakTop, aToMHas bomoa.

Jlemoncmpayuu

CYETYMK MOHUBUPYIOLINUX YACTHII.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPUIMKH

Ortanbl pa3BUTHS acTpOHOMHH. [IpHKIagHOE W MUPOBO33PEHUECKOE
3HAYECHUE aCTPOHOMMUH.

Bun 3Bé3nnoro Heba. Co3Be3nusi, ApKue 3BE3NbI, MIAHETHI, UX BUIUMOE
JBH)KCHUE.

ConHeuHas cuctema.

Connue. Conneynass akTUBHOCTh. VcTtounuk sHepruu CosiHIIA U 3BE3A.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpamMma «CIEKTpaldbHBINA Kjacc —
CBETHUMOCTB». 3BE3/IbI TJIABHOM MOCJIENOBATENIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TVIABHOW IMOCJIEAOBATEIBHOCTU. BHyTpEeHHEE cTpoeHue
3B€3/1. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKICHUH U 3Boounn ConHia
Y 3BE3]1. DTambl )KU3HU 3BE3I.

Mueunsiii [Iyte — Hama I'anmaktuka. Ilonoxxenue u auxenue CosHIA B
lanaktuke. Tumnbl rajakTuk. PaguoranakTuku u KBaszapbl. YEpHbIE IBIPHI B
SAIpax TAIAKTUK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa66ma. PazGeranue
ranakTuk. Teopus bosbiioro B3peiBa. PeaukToBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vyenuueckue nabarooenus

Hab6mronenus HEBOOPYKEHHBIM rJ1a30M c VICIIOJIb30BAHUEM
KOMITBIOTEPHBIX ~ MPUJIOKEHUN JJIST  ONPECIICHHUs] TIOJOKEeHUSI HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31si CeBEpHOTO MOTyIIapust 1
SIpKUE 3BE3/IBL.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeuynoro [lytu.

O06o0maromniee NOBTOPEHUE

Ponp ¢u3ukm w acTpoHOMHHM B SKOHOMHYECKOW, TEXHOJIOTHYCCKOM,
COIMAIBHOW W JTHYECKOW cdepax IeATeTbHOCTH YeJIOBEeKa, POib U MECTO
GU3NKK W aCTPOHOMHH B COBPEMEHHOW HAy4YHOW KapTUHE MHUpPa, POJIb
¢dusnueckoii Teopun B GOPMUPOBAHUU TPEJICTABIICHUN O (PU3UUECKON KapTHUHE
MHpa, MECTO (PU3NYECKOW KApTUHBI MHpa B OOIIEM psAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O PUPOJIE.

MeknpeaMeTHbIE CBSI3H

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

Mescnpeomemuvie nonsamusi, CBSI3aHHBIE C U3YYEHHEM METOJIOB HAyYHOTO
MMO3HAHUS: SBJICHWE, HAYYHBIA (haKT, TUIOTE3a, (PU3MUecKas BEIMYMHA, 3aKOH,
Teopusi, HaOTIOCHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YPAaBHEHHH, TPUTOHOMETPUUYECKUE
byHKIIHAN: CUHYC, KOCUHYC, TaHI'€HC, KOTAHT€HC, OCHOBHO€
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U UX MPOCKIHUHU HA OCH KOOPJHUHAT,



CJIO)KEHUE BEKTOPOB, MPOM3BOJAHBIC AJIEMEHTApHBIX (PYHKIUN, MPU3HAKU
noI00MsI TPEYTOJILHUKOB, OMpeNeNieHUue IUIOMAIN MIOCKUX QUuryp m oobéma
TeN.

buonocus: »nekTpuyeckue SIBICHUS B >KMBOW MpUpPOJE, KolieOaTeabHbIE
IBYKEHUST B KUBOM MPUPOJE, ONTUYECKHE SBICHUS B KUBOU MPUPOJE,
JEHUCTBUE paiMallMK HA KUBBIE OPTraHU3MBI.

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

l'eoepagua: wmarHuTHBIE TMOJIOCa 3€MJIM, 3aJ€XH MAarHUTHBIX PV,
doToCchEMKA 36MHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSICEHHIA.

Texnonoeus: NVUHUW DIIEKTPOIEpElady, TE€HEPATOp IEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, UHAYKIIMOHHAS TI€Yb, pafap, PaAuONpUEMHUK, TEIEBU30D,
anTeHHa, teiedon, CBY-neus, MpoEKIMOHHBIN anmapar, BOJIOKOHHAs OITHKA,
COJIHEYHAs Oarapes.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOTO mpeamera «Du3nka» Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBaHust  (0a30BBIH  YpPOBEHb) JIOJDKHO  OOECHEYUTh  JTOCTHIKECHUE
CJICIYIOIINUX JINIHOCTHBIX, METAIIPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pE3yJbTaThl OCBOCHUA YyueOHOro mnpeamera «Dusnkay
JNOJDKHBI ~ OTpakaTb ~ TOTOBHOCTH M CIOCOOHOCTh  OOyYaroluxcs
PYKOBOJICTBOBaThCA C(POPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JUYHOCTH,
CHUCTEMOW IIEHHOCTHBIX OPHUEHTALMM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPAJULUMOHHBIM LIEHHOCTSM pPOCCHUKCKOrO OOIIecTBa,
paclIMpeHre >KU3HEHHOIO OIbITa W OIbITa JEITENBHOCTH B IIPOLECCE
peanu3alyy OCHOBHBIX HAIPABIECHUN BOCHUTATENILHOM NESATEIbHOCTH, B TOM
YUCJIE B YACTHU:

1) rpamaaHCKOro BOCIIMTAHMS:

c()OPMUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLIMU  OOydHarolmerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO 00IIECTBA;

NPUHATUE TPAJAMLMOHHBIX OOLIECYEIOBEYECKUX TyMAHUCTHUYECKUX H
JEMOKPATUYECKUX LICHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEIIBHOCTh B HUHTEPECAX TPAKIAHCKOTO
oO0l1ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHUE  B3aMMOJCHCTBOBAaTH C  COLUMAJIBHBIMM  MHCTUTYTaMH B
COOTBETCTBHUHM C UX (DYHKLIMSIMHU U HA3HAYECHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOU 1€ATENbHOCTH;

2) NIaTPUOTHYECKOTO BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
MaTpUOTHU3MA;

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

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHWS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEILICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
NESTEIIbHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OyAYyLIEro;

4) 3¢TeTHYEeCKOr0 BOCTIMTAHMA:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYAss OCTETUKY HAYYHOIO
TBOPUYECTBA, MPUCYIIETO PUINYECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEPEC K pa3IMuHbIM cdepam npodhecCUOHATBHON NeITeTbHOCTH, B TOM
YHUClie CBA3aHHBIM C (DU3UKOM U TEXHUKOW, YMEHHUE COBEpIIATh OCO3HAHHBIN
BBIOOp Oyayiied mnpodeccun M peanr30BBIBATH COOCTBEHHBIC >KU3HEHHBIC
IJIaHbI;

TFOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B
o0nacTu GU3UKU HA TPOTSXKEHUN BCEU KU3HH,

6) 3K0JIOrNYecKOro BOCTIMTAHNS



c(hOpPMHUPOBAHHOCTh SKOJOTUYECKON KYJIbTYpbI, OCO3HAHUE IJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;

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

pacuIMpeHrue OmbITa AESTEIBHOCTH SKOJOTMYECKON HANpaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3HKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

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

OCO3HaHWE IEHHOCTH HAy4yHOH JesTeIbHOCTH, TOTOBHOCTh B IIpoliecce
U3y4eHUs: (U3UKU OCYIIECTBIISITH MPOEKTHYI0 U  HCCIEI0BATEIbCKYIO
NEATEIbHOCTh MHANBUYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE el CTBUSA
ba3oBble Jilornueckue JeiicTBUA:

CaMOCTOSITeNIbHO  ()OPMYJIMPOBATh M aKTyallU3UpPOBaTh  IpoOIIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENENIATh SN JCSITEILHOCTH, 3aJlaBaTh IapaMeTpbl M KPUTEPUU HX
JOCTHKCHHUS,

BBISBJISITh  3aKOHOMEPHOCTH W TPOTHBOPEYHS B paccMaTPUBAEMbIX
(bU3HUECKUX SIBJICHUSIX;

pa3pabarpIiBaTh IUIAH PEIICHUS POOJIEMBI ¢ YUETOM aHalli3a UMEIOIIUXCS
MaTepHalIbHBIX U HEMaTepUAJIbHBIX PECYpPCOB;

BHOCUTh KOPPEKTHBBI B JCATEIBHOCTb, OIICHUBATh COOTBETCTBHUE
PEe3yJbTATOB MEJISIM, OIICHUBATh PUCKHU TTOCCACTBUM JICSITECIIHHOCTH;

KOOPJAMHUPOBATh U  BBINOJHATH PpabOTy B  YCIOBUAX PeEaJbHOTIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIUICHUE TIPY PEIICHUH )KU3HCHHBIX ITPOOJIEM.

ba3oBble ncciaenoBarejabCcKue J1edCTBHUSA.

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

BJIAJCTh HaBBIKaMU y4eOHO-HUCCIIeIOBATEIHCKON u MPOECKTHOMN
NEATCIbHOCTH B 00JacTH (HU3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY  TOWUCKY  METOJIOB  peIIeHHus] 3adad  (U3HUECKOro
COJICPKaHMS, TPUMEHCHHIO Pa3IMYHBIX METOJIOB MMO3HAHUS,

BIIAJICTh BUJAAMH JIEATCILHOCTH 10 TIOJYYEHHUIO HOBOTO 3HAHWS, €r0
WHTEPIpPETAINH, MPEeoOpPa3OBaHUI0 M MPUMEHEHHIO B Pa3IMYHBIX YYCOHBIX
CUTYaIIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YIEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBIIATh TIPUYMHHO-CJIC/ICTBEHHBIC CBSI3M M aKTYaJW3UpPOBATh 3ajady,
BBIJIBUTATh TUTIOTE3y €€ PEIICHUs, HAXOIUTh apTyMEHTHI ISl JOKA3aTelIbCTBA
CBOUX YTBEPIKJICHHI, 3a/1aBaTh MapaMETPhbl U KPUTEPUU PEIIICHHUS,

aHAIM3UPOBATh TIONYYCHHBIE B XOJIC€ PEIICHHs 3aJa4dl Pe3yJIbTaThl,
KPUTUYECKA OIICHUBATh WX JOCTOBEPHOCTh, MPOTHO3MPOBATH H3MEHEHUEC B
HOBBIX YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIE 3a7aud B 00pa30BaTeIbHON
NEeSTETLHOCTH, B TOM YHCIIC TIPU U3y4YeHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OTICHUBATH TPUOOPETEHHBINA OIIBIT;



yMEeTh TIEPEHOCUTh 3HaHUS MO (u3NKe B MPAKTHYECKYIO 00JacTh
KU3HEACATEITLHOCTH;

yMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

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

CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:

BJIaJIeTh HABbIKAMH TONy4YeHUs] MHopManuu (HU3NYECKOTO COAep KaHUs
U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIFHO OCYIIECTBIISATh MTOUCK, aHAJIU3,
CHUCTEMAaTHU3AIMI0 U MHTEPHpPETAIMi0O HHPOPMAIIUU Pa3IUYHBIX BUI0B U (opM
peCTaBICHHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(GOPMAIIUH;

UCIIOJIb30BaTh CpelicTBa HMH(POPMAIMOHHBIX W KOMMYHHMKAIIMOHHBIX
TEXHOJOTUA B PCIICHUM  KOTHUTHBHBIX, = KOMMYHHUKAaTUBHBIX  H
OpraHU3alMOHHBIX 33Jlad ¢ COOJI0/IEHHEM TpeOOBaHUN IPrOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTUEHBI, PECYpCOCOEPEKEHUsI, TTPABOBBIX U ITHUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€301MacHOCTH;

Co3/71aBaTh TEKCThI (PU3MUECKOTO COJEPKAHHS B PAa3IMUHBIX (popmaTax ¢
y9€TOM Ha3HaueHHWs WHOOPMAllUM U  1EJICBOM  ayJuTOPHH, BBIOHpas
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3yaTH3allNH.

KoMMyHuUKAaTHBHBIE YHUBEPCAJIbHbIE yUeOHbIe 1eHCTBUS:

OCYIIECTBJISTH OOIIEHHEe Ha Yypokax (U3UKM H BO BHEYPOUHOUH
NEATEIBbHOCTH;

pacrio3HaBaTh IMPEANOCHUIKA KOH(JIMKTHBIX CHUTyalluid W CMAT4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO U JIOTMYHO M3JIAraTh CBOX TOUKY 3PEHHUS C MCIOJIb30BAHUEM
SI3BIKOBBIX CPEICTB;

MOHUMaThb W HCIMOJIb30BaTh  NPEHUMYIIECTBA  KOMaHIHOM W
WHIMBHIYaJbHON PaOOTHI;

BBIOMpPATh TEMATUKY W METOJbl COBMECTHBIX NEUCTBHM C YUETOM OOIIUX
UHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJI€HA KOJUIEKTUBA;

NPUHUMATh 1IeJIM COBMECTHOW JICSTEIbHOCTH, OpPraHW30BbIBaThH W
KOOPJIMHUPOBATH JICUCTBUA T10 €€ JOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pactpenensiaTb pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXIaTh pPe3yibTaThl
COBMECTHOU pabOTHI;

OIICHMBAaTh KAa4€CTBO CBOETO BKJIAJa M KaXKJOr0 y4YacTHUKA KOMAaHIbl B
oO1uit pe3yabTat 1Mo pa3pab0TaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OIIEHWBATh HJIEHW C ITIO3UIIUM HOBHW3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PAa3JIUYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YHUBEpCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO  OCYILECTBJISITh  MTO3HABATEIBHYIO  JIEATEIIBHOCTh B
obmact (UMK W ACTPOHOMHHM, BBISBISATH MPOOJEMBbI, CTaBUTh W
dbopMynrpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIbHO COCTAaBJISITh IIJIaH PEUICHUS PACUETHBIX U KAYECTBEHHBIX
3a/ay, TUIaH BBHITIOJHEHUS TMPAKTHYECKOW padOThl ¢ YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;



pacmupsATb paMKh  y4eOHOro TpeAMEeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

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

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (hOPMUPOBAHUIO U TPOSBICHUIO APYJIUIMH B 00JACTH
(bU3UKH, TOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTeNbHBIM M KYJIbTYpPHBIN
YPOBECHb.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

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

BJIQJIETh HAaBBIKAMHM II03HABATEIBHOM peduiekcuM KakK OCO3HaHUS
COBEpIIIa€MbIX JCHCTBUM W MBICIUTEIBHBIX IIPOILIECCOB, HUX PE3YyJIbTATOB H
OCHOBAaHUI;

UCIIOJIb30BaTh TPUEMBI pedIeKCHH I OIEHKH CHUTyallud, BBIOOpa
BEPHOI'O PEIICHHUS;

yMETh OIIEHWBATh PUCKU W CBOEBPEMEHHO MPUHHMMATh PEIICHUS 10 HX
CHIKEHHIO;

IPUHAMATh MOTHBBI M apTyYMEHTBI JIPYyTUX IIPH aHaJM3€ Pe3yJIbTaTOB
NEeATEIIbHOCTH,

PUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U IOCTOMHCTBA,

IPUHAMATh MOTHBBI M apTyYMEHTBI JIPYTUX IIPH aHaJM3E PEe3yJIbTaTOB
NEeATEIIbHOCTH,

IIPU3HABATh CBOE MPABO M MPABO JAPYTHX HA ONITHOKH.

B nporniecce 1ocTrkeHUS TMYHOCTHBIX PE3YILTaTOB OCBOCHHS ITPOTPaMMBbI
no (Qu3uke I YpPOBHS CpeaHero oOImero oOpa3oBaHUsS Yy OOyYarOIIUXCS

COBEPIICHCTBYETCS OMOIIMOHATBHBIH WHTEIIJICKT, MPEIMTOJIAT AFOTITHIA
c(hOpMHUPOBAHHOCTH:
CaMOCO3HAHUsS,  BKJIIOYAIOIIET0  CIHOCOOHOCTh  TOHUMAaTh  CBOE

HMOITMOHAJIBHOE COCTOSTHUE, BHJIETh HAIpPaBJICHUS Pa3BUTHS COOCTBEHHOM
AMOITMOHAIILHOM cepbl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHHsI, BKIIOYAIOIIEr0 CaMOKOHTPOIIb, YMECHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
AOMOITMOHAIBHBIM H3MEHEHUSIM M TPOSABIATh TUOKOCTb, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIUU, BKIIIOYAIONICH CTPEMIICHUE K JTOCTHKEHUIO TEIH
U yCrexy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEUCTBOBATh UCXOJIS U3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHMMATh  AMOIIMOHAIBLHOE
COCTOSIHME JPYTMX, YyUYWATBIBaTh €ro TMPH OCYIIECTBICHUH  OOIICHHS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

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

HPEAMETHBIE PE3YJIBTATBI

K xonny oOyuenuss B 10 ki1acce mpenMeTHbIe pe3ysbTaThl Ha 0a30BOM
YpOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIMXCS YMEHUM:



JIEMOHCTPUPOBATh HA MPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHUHBI MHpPA, B PA3BUTHUM COBPEMEHHOM TEXHUKH U
TEXHOJIOTUM, B TPAKTUYECKOMN JACSITEIBHOCTH JIOJCH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS] H3YUYEHHBIX (U3UUYECKUX MOJICIICH:
MaTephalibHasi TOYKa, WHEpIHalbHAs cHCTeMa OTCYéTa, adCONIOTHO TBEPIOE
TEJ0, UJICaTbHBIN Ta3, MOJEIU CTPOEHUS Ta3oB, >KUIKOCTEW M TBEPABIX Te,
TOYEYHBIN 2JIEKTPUUYECKUN 3aps]l IPU pelieHnU (HU3NUECKUX 3aa4;

pacrio3HaBath (U3MUYecKue SBICHUSA (MPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKHU, MOJICKYJISIPHO-KUHETUYECKOW TEOPUH CTPOCHUS
BEUIECTBA W  JJIEKTPOJMHAMUKH: DPABHOMEPHOE U  PABHOYCKOPEHHOE
OpsIMOJIMHEWHOE JBU)KEHHE, CBOOOJHOE TMaJieHue TeJ, JABUKEHUE II0
OKpY>KHOCTH, HWHEpUMs, B3auMojeiicTBue Tein, audPysus, OpoyHOBCKOE
JIBWKEHUE, CTPOCHUE KUJIKOCTEH M TBEPIBIX TEJ, U3MEHEHHE 00bEMaA Tell MpHU
HarpeBaHuM (OXJIAXKJICHUH), TEIUIOBOE PaBHOBECHE, HMCIApEHUE, KOHICHCAIIMS,
IUTABJICHUE, KPUCTAJUIM3alUsi, KHUIICHUE, BIAXXHOCTh BO3/yXa, IMOBBIIICHUE
JABJICHUSI Ta3a TPU €ro HArpeBaHWU B 3aKPBITOM COCYIE, CBSI3b MEXIY
napamMeTpaMu COCTOSHUSI Ta3a B HW3OMpolleccax, dJIEKTpHU3alus Ted,
B3aUMOJEHCTBUE 3aps/IOB;

OMKCHIBATH MEXaHUYECKOE JBUIKEHUE, UCTIONb3YSl (PU3NUECKUE BETUUNHBI:
KOOpAWHATA, MYTh, MEPEMEIICHUE, CKOPOCTb, YCKOPEHHE, Macca Tena, CHIIa,
UMITyJIbC ~ Tela, KUHETHYeCKash  dSHEprusi, IMOTCHIMaJbHAs  DHEPIHUs,
MexaHu4eckass paboTa, MeXaHWYecKas MOIIHOCTh; MPU OMHCAHUHU MPaBUIHHO
TPaKTOBaTh (PU3UYECKUN CMBICI HMCIOJIb3YEMbIX BEJIUYWH, UX O0O3HAUYCHUS U
€IMHUIIBI, HAXOAUTH (POPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO (DU3UUYECKYIO BEIUYUHY
C JIpYTrdMHU BCJIMYWMHAMU,

OMKCHIBATh M3YYCHHBIC TEIJIOBHIC CBOWCTBA TEJ W TEIJIOBBIC SIBJICHMUS,
UCTIOJIb3YST (PU3MUYECKHE BEJIUYMHBI JaBJICHWE Ta3a, TeMIlepaTypa, CpeIHSs
KUHETUYECKasl SHEPTHUS Xa0TUYECKOTO JIBUKEHUS MOJIEKY,
CpEeIHEKBaJpaTHUHass CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIIOTHI, BHYTPEHHSS
sHeprus, pabora Traza, KOIPPUIMEHT TOJIE3HOTO JEHUCTBUS TEIJIOBOTO
JIBUTATENSl; TPU ONMUCAHWW TPABUIIBHO TPAKTOBATh (PU3UUYECKHM CMBICI
UCIIOJIb3yeMbIX BEJIMYUH, WX O0003HAUCHUS W €IUHUIIBI, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIIME TAHHYIO (PU3UUYECKYIO BEJIMUUHY C APYTUMHU BEJIHMUMHAM;

OMKCHIBATh  HM3YUYCHHBIE JJICKTPUUECKHE CBOMCTBAa  BEIECTBA U
ANEKTPUYECKUE SBICHUS (TPOIECCHI), HUCIOJB3Ys] (PU3NUECKHE BEITMYWHBI:
ANEKTPUUECKUH 3apsif, DIIEKTPUUECKOE T0JIe, HAMIPSKEHHOCTH TOJIs, TOTCHITHAIT,
Pa3HOCTh TOTEHIIMAJIOB; MPH OMUCAHWW TPABUIBHO TPAKTOBATH (hU3UUECKUI
CMBICJI HCTIOJB3YEMBIX BEJMYWH, WX OOO3HAYCHUS W EIWHUIIbI; YKa3bIBATh
dbopMynbl, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIUYUHY C JIPYyTUMHU
BEITMYMHAMU;

aHAMM3UpOBaTh  (DU3MYECKHME TPOIECCH U SBJICHHS, UCIOJB3YS
¢u3nuecKrue 3aKOHBI W MPHUHIUIBL: 3aKOH BcemupHoro tarotenus, I, 11 u Il
3akoHbl HpBIOTOHA, 3aKOH COXpAaHEHUS MEXAaHUYECKOW DHEPIHH, 3aKOH
COXpaHEHUSI UMITYJIbCca, TPUHITUI CYMEPIO3UIIMN CHJI, TIPUHITUI PAaBHOIPABUS
WHEPIUATBHBIX CHUCTEM  OTCYETa, MOJICKYJISIPHO-KUHETHUECKYI0 TEOPHIO
CTPOEHHSI BELIECTBA, ra30BbI€ 3aKOHBI, CBSI3b CPEAHEN KMHETHUYECKOW SHEPruu
TEIUIOBOTO JIBWXKEHHUSI MOJEKYJ C aOCOJIOTHOM TeMIepaTypoil, MepBbId 3aKOH
TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUsS 3JIEKTPUYECKOro 3apsaa, 3akoH Kymowna,
MIPU 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE
BBIPOKEHHE U YCJIOBHSI (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH;



OOBSACHATH OCHOBHBIC MPUHIUIIBI JIEHCTBUS MAIlMH, NOpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auvarh YCIOBHUS UX O€30MaCHOrO MCIOJIb30BaHUS
B MTOBCETHEBHOM YKU3HU;

BBITIOJIHATh JKCHEPUMEHTHI MO HCCIEAOBAHUIO (DU3MYECKUX SIBICHUU U
IPOLIECCOB C MCMOJB30BAHUEM MPSIMBIX MU KOCBEHHBIX M3MEPEHUH, MPU ITOM
dbopmynupoBath mpoOieMy/3afady W THUIOTE3y Y4eOHOro HSKCIEPUMEHTA,
coOUpaTh YCTaHOBKY W3 MIPEIJIOKEHHOTO O0OpYAOBaHMS, MPOBOJUTH OMNBIT U
(GbopMyIHpOBaTH BHIBOIBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBbIE M3MEpEHUsl (PU3NYECKUX BETUYHH,
Opyd STOM BBIOMPATh ONTHUMAIBHBIA CHOCOO H3MEPEHHS U HCIOJIb30BaTh
U3BECTHBIE METO/bI OIICHKU MOTPEITHOCTEN U3MEPEHHUI;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIY (PU3MUECKUMH BEJIMYMHAMHU C
UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH, IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(uKcHUpoBaTh pe3yJabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEJIUYUH B
BUI€ TaOnuIl U TpauKoB, JAeJaTh BBIBOBI IO PE3yJIbTaTaM MCCIEIOBAHNUS;

co0IIoAaTh MpaBmiia OE30MACHOTO TPyia IPU MPOBEIECHUHN HCCIEI0BaHUN
B paMKax y4yeOHOro 3KCIEpHUMEHTa, y4EOHO-UCCIIE0BATENbCKON U MPOEKTHON
JESTEIbBHOCTY  C  MCHOJb30BAaHUEM  U3MEPHUTENbHBIX  YCTPOHCTB U
71a00paTOpPHOTO 00OPYIOBAHUS;

pemarh pacu€THble 3aJayd C SIBHO 3aJaHHON (U3HYECKON MOJEINblo,
UCTIOJb3Ysl (PU3NYECKUE 3aKOHbl M NPUHLUIBI, HA OCHOBE aHAJIM3a YCIOBUS
3aJlaud BBIOMPATH (PU3UUECKYIO MOJEJNb, BBLACIATh (PU3MUECKUE BEIUYUHBI U
(dopMyiibl, HEOOXOAUMBIE ISl €€ pPEelIeHUs, MPOBOJUTH Pacu€Thl U OILICHUBATh
PEaIbHOCTD MOJTYYEHHOTO 3HaYeHHsI (PU3NUECKON BEJIMUMHBI,

pemarhb KayeCTBEHHbIE 3aJauu: BBICTpauBaTh JIOTUYECKH
HEMPOTUBOPEUMBYIO LIETIOUYKY PaCCyKJIEHUI C OMOpPON Ha M3y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCTOJb30BaTh  MpPU  pEUIeHMM  y4yeOHBIX  33Jady  COBPEMEHHbIE
MHPOPMAIIMOHHbIE ~ TEXHOJOTMM  JUIsl  TOHUCKa,  CTPYKTYpUpPOBaHUS,
UHTEpIpEeTallud M  OPEICTaBICHUS Y4YeOHOM M HAyYHO-TIOMYJISIPHOM
uHpOpMalMU, TOJYYEHHOW W3 Ppa3IMYHBIX HCTOYHHMKOB, KPUTUYECKU
aHAJIM3UPOBATH MOTYYaeMYIO HH(OPMALIUIO;

OPUBOJAUTH TPUMEPHl BKJIaJa POCCUHCKUX U 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOIIEr0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM KU3HU
st obecrieueHuss Oe30macHOCTH TpW  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JIJIsi COXPAHEHUS 37J0POBbS U COOTIOACHHSI HOPM
HKOJIOTMUYECKOTO MOBEICHUS B OKPYIKaIOILEH Cpee;

paboTaTh B TpYIIE C BBIIOJHEHUEM pa3JIMYHBIX COLHUANBHBIX pPOJEi,
IUTAHUPOBaTh PabOTy TPYMIbI, PAlMOHAIBHO pPACIPEAEsATh OO0S3aHHOCTH U
IUIAHUPOBATh  JI€ATEIbHOCTh B HECTAHAAPTHBIX CHUTyallUsX, aJIeKBaTHO
OLICHMBATh  BKJAJ KaXIOTO M3 YYaCTHHUKOB TPYNIbl B  pEIICHUE
paccMaTpuBaeMON MPOOIIEMBI.

K konmy oOyuenuss B 11 kijacce mpeaMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

J€MOHCTPUPOBATh HA MPUMEPAX POJib U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MUpPA, B PA3BUTHUM COBPEMEHHOM TEXHUKH M
TEXHOJIOTMH, B MPAKTUYECKOU NESITENBHOCTH JIOJEH, HEITOCTHOCTh U €INHCTBO
($u3nyeCcKOi KapTUHBI MUPA;



YUUTBIBATh TPAHUIBI TPUMEHEHUS H3YyYEHHBIX (PU3MYECKHX MOJICICH:
TOUCYHBINA DJCKTPUUECKUN 3apsl, Jyd CBETAa, TOYCUHBIM HCTOYHUK CBETA,
sfIepHass MOJCNIb aToMa, HYKJIOHHAs MOJENb aTOMHOTO sjipa TpPH PEHICHUU
duznyeckux 3anad;

pacrio3HaBath (U3WYECKUe SBICHUSA (TPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB OJJICKTPOJMHAMUKH W KBAaHTOBOW (HU3UKH: DIICKTpUYCCKas
IPOBOIUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUECKOE, MarHUTHOE JIEHCTBUS TOKA,
B3aMMOJICHCTBHE  MAarHUTOB, DJJIEKTPOMAarHUTHAas  MHIYKIUS, JIEHCTBUE
MAarHUTHOTO TIOJII Ha TPOBOJAHUK C TOKOM W JBIDKYIIUHCS  3aps,
AJIGKTPOMATrHUTHBIC KOJICOAHWS W BOJIHBI, MPSIMOJMHEHHOE pacrpoCTpaHECHUE
CBETa, OTpaKCHUE, MpeIoMIICHNE, HHTepdepeHIus, TUPPaKIHI ¥ TOIIPU3AIUI
CBeTa, TUCTIepCcHs cBeTa, hoTodntekTpudeckuit addexr (pororddekr), cBeToBOEC
JaBJICHUE, BO3HUKHOBEHHUE JIMHEMYAaTOTO CIEKTpa aromMa  BOJOpOja,
€CTECTBEHHAs U UCKYCCTBEHHAs PaIMOaKTUBHOCTD;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA BEUIECTBA (JIEKTPUUECKHUE, MATHUTHBIE,
ONTHYECKHE, JJIEKTPUUYECKYI0  MPOBOAUMOCTh  PA3jIUYHBIX  Cpel) U
AJIIEKTPOMATHUTHBIC SIBJICHUS (TPOIECCHI), UCTONB3Y (PU3NYECKUE BEIIUYUHBI:
ANIEKTPUUECKUH 3apsl, CUJIa TOKA, FJICKTPUIECKOE HANPSDKEHHE, DIIEKTPUIECKOE
COTPOTHUBJICHUE, PAa3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABMKYIIAs Cuja, pabdoTa
TOKa, WHIYKIMS MarHUTHOro ToJisi, cuja Awmmepa, cuna Jlopenia,
WHAYKTUBHOCTh KATYIIKH, DHEPTUSl DJIEKTPUYECKOTO M MArHUTHOTO IOJIEH,
NEPHUOJ] U YacTOTa KoJIeOaHUN B KOJIeOATEIHbHOM KOHTYpE, 3apsij U CHJia TOKa B
npolecce TapMOHUYECKUX  DAJIEKTPOMATrHUTHBIX — KojeOaHuif, ¢GoKycHOe
PACCTOSIHUE M ONTHUYECKas CUJja JIMH3bI, IPU OMUCAHUU MPABWIHHO TPAKTOBATH
(u3HUEeCKUil CMBICT UCIOJIb3yeMbIX BEJIMYMH, WX OOO3HAYEHUS W EAUHUIBI,
yKa3blBaTh (OPMYJIbI, CBSI3BIBAIONIME JaHHYIO (U3UYECKYI0 BEIUYUHY C
JAPYTUMHA BETTMYNHAMUY;

OMKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBJICHHUS M TMPOIECCHI, HCIOIB3YS
du3nuecKre BEIMYUHBI: CKOPOCTh JJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTUs W UMIYJIhC (POTOHA, MEPUOJ TOJIypaclana, dHEPrHs
CBS3UM ATOMHBIX SjIep, NPHU OINKCAHUU TPABUIBLHO TPAKTOBATh (PU3UUYECKUIA
CMBICJI HCTIOJB3YEMbIX BEJIMYMH, WX OOO3HAUEHUS W €IUHUIIBI, YKa3bIBaTh
dbopMynbl, CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIUYMHY C JIPYTUMHU
BEJIMYMHAMHU, BBIYUCIIATH 3HaUeHUE (DU3UUECKON BEIIMUMHBI,

aHAMM3UpOBaTh  (DU3UYECKHME TPOIECChI M SIBICHUS, HCHOIB3YS
¢du3nuecKre 3aKOHBI U MPUHIUIILL: 3aK0H OMa, 3aKOHBI MOCIEA0BATEILHOTO U
MapajuieIbHOTO COEAUHEHUsT TPOBOJAHUKOB, 3akoH Jlxoyns—JleHnna, 3akoH
ANIEKTPOMATHUTHON WHAYKIIMU, 3aKOH TMPSAMOJUHEHHOTO pPaCIpOCTPAHCHUS
CBETA, 3aKOHBI OTPAKECHHS CBETA, 3aKOHBI MPEJIOMIICHUS CBETa, yYpaBHCHHE
OiinmreriHa st GoTordPexTa, 3aKOH COXPAHSHUsS DHEPTUH, 3aKOH COXPAHCHUS
HUMITYJIbCa, 3aKOH COXPAHECHHS HJICKTPUUECKOTO 3apsija, 3aKOH COXPaHCHHS
MacCOBOTO YHUCIIa, MOCTyNaThl bopa, 3aKOH pajnoakTUBHOTO pacnaja, Ipu 3TOM
paznuyaTh  CJIOBECHYH (OpPMYIHMpPOBKY 3aKOHA, €ro MaTEeMaTU4YECKOe
BBIPKECHUE U YCIIOBUSA (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OTpeNeNsITh HampaBleHWE BEKTOpa WHAYKIMA MAarHUTHOTO  TIOJIS
MIPOBOJTHUKA C TOKOM, CHJIBI AMIiepa u cuuibl JIopeHria;

CTPOUTh M OIMHUCHIBATH M300pa)KEHUE, CO3/1aBAEMOE IIJIOCKUM 3EpKajioM,
TOHKOM JIMH301;

BBITIOJTHATh IKCIIEPUMEHTHI TI0 HCCICAOBAHUIO (PU3UUYECKUX SIBICHUA H
MIPOIIECCOB C HMCIOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX M3MEPEHUH: MPU STOM
dbopmynupoBath mpoOieMy/3aady W THUIOTE3y YYeOHOTO OSKCIEPUMEHTA,



coOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBaHWMS, MPOBOIUTEH OMBIT U
(GopMyITUPOBATH BEIBOIBI;

OCYIIECTBIISITh TPSIMBIE M KOCBCHHBIE M3MEPCHHS (PU3UUYCCKUX BEINYHH,
OpU 3TOM BBIOMpATh ONTHUMAIBHBIA CHOCOO W3MEPEHHS M UCIOJIb30BaTh
M3BECTHBIC METOJIBI OIEHKU MOTPEIIHOCTEH U3MEPEHUIA;

MCCIICJIOBATh 3aBUCUMOCTH (DU3MYECKHX BEJIMYMH C HCIOJIb30BaHUEM
NpSMBIX HM3MEPEHUU: TPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DPUKCHpPOBATH
pE3yNbTaThl TOJYYEHHOW 3aBUCUMOCTH (DU3MUECKHUX BEIIMYMH B BUAC TAOIUI] U
rpaduKoB, JeNaTh BBIBOJBI IO PE3YJIbTaTaM UCCIICIOBAHHUS,

cOOIOIaTh TpaBmiIa OE30MMACHOTO TPyIa IPH MPOBEICHUHN HCCIICT0BaHUI
B paMKax y4eOHOro 3KCIepHMEHTa, Y4eOHO-UCCIIeIOBATEILCKON U MPOCKTHON
JCATCIIBHOCTH € WCIOJB30BAHUEM  U3MEPHUTCIBHBIX  YCTPOHUCTB U
71a60paTOpPHOTO 00OPYTOBAHUS;

pemath pacuéTHbIC 3aJaddl C SBHO 3aJaHHON (U3HYECKON MOJEINbIO,
UCTIONB3YS (U3NYECKUE 3aKOHBI W TPHUHIIMIIBI, HA OCHOBE aHAN3a YCIOBUS
3a/la4il BBIOUPATHh (PU3UYECKYIO MOJIENb, BBIACIATH (PU3UYECKUEC BEIIMYUHBI U
dopMyITbl, HEOOXOAMMBIE ISl €€ PEIICHHUs, MPOBOIUTH PACUEThI U OIICHUBATH
PEATBHOCTH IMOTYICHHOTO 3HAYCHHSI (PU3UIECKON BEJTMYMHBI,

pemathb KauyeCTBCHHBIC 3aJ1auH: BBICTpanBaTh JIOTUYECKH
HETPOTHUBOPEYMBYIO IIETIOYKY PACCYKICHHUH C OMOPOH Ha M3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS;

UCTIONB30BaTh  TMPU  pEIICHWH  y4eOHBIX  3aJad  COBPEMCHHBIC
WHPOPMAITMOHHBIE  TEXHOJOTHUH  JUISI  TOUCKa,  CTPYKTYPHUPOBaHUS,
UHTEPIIPETAlMd HW  TPEJACTaBICHHUS Y4eOHOH ©  HAYYHO-TIOMYJISIPHON
UHPOpMAITUU, TIOJYYCHHOW W3 PA3JIMIHBIX HCTOYHHKOB, KPHTHYCCKU
aHAIM3UPOBATH IMOTYIaeMYyI0 HH(OPMAIIUIO;

OOBSICHATh TPHHIIMITEI JACHCTBHS MAIllMH, MPHUOOPOB M TEXHUYECCKHX
YCTPOWMCTB, pa3iluyaTh yCIOBUS WX O€30MacHOTO  WCIOJIh30BAaHUS B
IMOBCEIHEBHOM KM3HU;

NPUBOJUTH TMPUMEPHI BKJIAJa POCCHUCKHX U 3apyOC)KHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE TPOIIECCOB OKPYXKAIOIIETO MHpPA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIB30BaTh TEOPETUICCKUE 3HAHUS TI0 (PU3HUKE B TIOBCETHEBHOM KU3HU
Uit obecrieueHuss O6e30macHOCTH Tpu  oOpamieHuu ¢ npubopamMu U
TEXHHUYECKUMHU YCTPOUCTBAMH, JIJISI COXPAHCHHS 37J0POBBS U COOTIOCHUS HOPM
AKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpe/Ie;

paboTaTh B TpPYIIE C BBITOJHCHUEM pa3IMIHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYIIBI, PAMOHAIBHO PACIPEACATh OO0S3aHHOCTH U
IUTAHUPOBATh  JICATEIBHOCTh B  HECTAHIAPTHBIX CHUTYyallUsAX, aJCKBaTHO
OIICHWBAaTh BKJAJ KAXKIOTO W3 YYaCTHHUKOB TPYMIBI B  pPEIICHUE
paccMaTprBaeMou POOJIEMEL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HanmenoBanue KoumnuecTBo yacos
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchbl
nporpamMmabl padoThI padoThI
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O IO3HAHUSA
11 ®usrKa 1 METOBI 5 bubmuorexa [JOK
' HAy4YHOTO MO3HAHMS https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuniemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huriamika ! https://m.edsoo.ru/7f41bf72
3aKOHBI
23 COXDAHEHHS B 6 1 1 bubnnoreka [JOK
' P https://m.edsoo.ru/7f41bf72
MEXaHHUKE
Hroro o pasneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
OcHoBBI
31 MOJIEKYJISIPHO- 9 1 bubnuoreka [IOK
' KHHETHYECKOM https://m.edsoo.ru/7f41bf72

Teopuun



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

3.9 OcHOBBI 10 bubnmoreka [JOK
' TEPMOIUHAMUKI https://m.edsoo.ru/7f41bf72
ArperatHble
33 COCTOSTHUS 5 bubmuorexa [JOK
' BentectBa. Pa3oBble https://m.edso0o.ru/7f41bf72
TIEPEXO0/IbI
Uroro no pazueny 24

Paznea 4. 3JIEKTPOJAUHAMUKA

bu6mmoreka [IOK
41 UICKTPOCTATHKA 10 https://m.edso0o.ru/7f41bf72
[TocTostHHBIN
42 JJIEKTPUYECKHUM TOK. 12 bubnuotexa [JOK
' Toku B pa3iuuHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO
YACOB I1O0 68

[TPO'PAMME



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

11 KITACC

HaunmeHnoBaHue Koau4decTBo 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
MpOrpamMmbl padoTbI padoTbI
Paznea 1. JIEKTPOJIUHAMMUKA
MarHuTtHoe 1noiJie€. Bu6 110K
HOIHOTEKA
11 DICKTPOMATHUTHA 1 1 3 https://m.edsoo.ru/7f41c97¢c
WUHIYKITHS
Htoro no paznemny 11
Pasznea 2. KOJIEBAHUSI U BOJIHbI
MexaHn4yecKkue 1
2.1 DJIEKTPOMArHUTHBIE 9 1 bubnnorexa LIOK
' P https://m.edsoo.ru/7f41c97c
KoaeOaHus
MexaHnueckue 1
2.2 DJIEKTPOMArHUTHEIE 5 1 bubnnorexa LIOK
' p https://m.edso00.ru/7f41c97c
BOJIHBI
bu6nuorexa [IOK
2.
3 Onrua 10 3 https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OCHOBBI CIIEAATILHON
TEOPUH

OTHOCHUTCIIBHOCTHU

but6mmorekxa [IOK
https://m.edsoo.ru/7f41c97c



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

Hroro no pazgeny 4

Pasznesn 4. KBAHTOBAS ®PU3UKA

41 DJeMeHThl KBAHTOBOU 6 bubnunoreka LIOK
' ONTUKU https://m.edso0.ru/7f41c97¢
bu6nunoreka LIOK
4.2 Crpoerue aroma 4 https://m.eds00.ru/7f41c97¢c
bubmuorexa [JOK
4.3 A
TOMHOC A7pO 5 https://m.edsoo.ru/7f41c97c

Wroro no pasaeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

DJIEMEHTHI aCTPOHOMUU bubnmnoreka [HOK
5.1 7 1
U acTpoU3UKN https://m.edsoo.ru/7f41c97c
Hroro no paszneny 7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 Oo6o61maro1iee 4 bu6nuorexa [IOK
' MIOBTOPEHUE https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 4 .
YACOB I10 ITPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Koan4yecTBO 4acoB
DJIeKTPOHHbBbIE
Hara uudposbie
n | Tema ypoka KoutpoabHbie IIpakTnyeckue
Bcero U3ydeHust o0pa3oBaTejibHbIE
/ padoThI padoThI
pecypchbl
n
®dusnka — HayKa O MPUPOJIE. bubnmnoreka [HOK
1 Hayunslie MeTobI TO3HAHKS 1 https://m.edsoo.ru/ff0c32e
OKPYKAKOLIEro MUPa 2
Ponb u mecTo pusuku B
OpPMHPOBAHUHU
g)OBp GMI)GHHOfI HayJIHOH bubmorexa LOK
2 P i 1 https://m.edsoo.ru/ff0c33e
KapTUHBI MUPA, B 6
MPAKTUIECKON JCSITeTLHOCTH B
B1030) (%1
Mexannueckoe IBHKEHUE.
OTHOCHUTEILHOCTh bu6nuorexa [IOK
3 MEXaHMYECKOI0 JIBUKCHUSI. 1 https://m.edsoo.ru/ff0c350
[Tepemernienue, CKOPOCTb, 8
YCKOpEHHUE
PaBHOMEDHOE but6mmorekxa [IOK
4 pHo 1 https://m.edsoo.ru/ff0c362
MPSIMOJIMHEHHOE JIBIDKCHUE 0
5 PaBHOyCcKOpeHHOE L bubmuoteka [IOK
MPSAMOJIMHEITHOE IBUKEHHE https://m.edsoo.ru/ff0c372



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

€

CBo0OogHOE ITaficHUE.

but6mmoreka [IOK

6 Yckopenue cBOOOIHOTO https://m.edsoo.ru/ff0c39c
naJcHUs c
KpuBosnHeliHOe 1BUKEHHE. bu6nuorexa LIOK

7 JIBr>KeHHE MaTepuaabHON https://m.edsoo.ru/ffOc3ad
TOYKH IO OKPY>KHOCTH a
IIpyuHIUIT OTHOCUTEIBHOCTH
INanmnes. MHepuuanbHble bubmmorexa [IOK

8 ) . https://m.edsoo.ru/ff0c3be
cucreMsl orcyera. [lepBalii 3
3akoH HprotoHa B
Macca tena. Cuia. [punnun
cynepnosuiuu cui. Bropoi bubmorexa LOK

9 - ' https://m.edsoo.ru/ff0c3be
3akoH HproTOHA 1114 3
MaTepuanibHOU TOUKU B
Tperuii 3akoH HeroToHa s bubmorexa HOK

10 P https://m.edsoo.ru/ff0c3be
MaTepHalbHbIX TOUEK 3
3aKOH BCEMUPHOIO

bu6nuorexa [IOK

taroTeHust. Cuma TSKECTH.

11 https://m.edsoo.ru/ff0c3d0
ITepBas kocMuueckas 0
CKOPOCTb =
Cuna ynpyroctu. 3akoH bubmorexa [TOK

12 ' https://m.edsoo.ru/ffOc3el
I'yka. Bec Tena 8

13 | Cwuna tpenus. Koapdumment Bubmmorexa [IOK

https://m.edsoo.ru/ffOc3f76



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

Tpenus. Cuina
COIIPOTHUBIICHUS TIPH
JIBIDKCHUU TENa B KUJIKOCTH
WU Ta3e

IToctynarenbHOE U
BpAILATEIIbHOE JIBUKEHUE
a0COIOTHO TBEPIOTO TeNa.

but6mmoreka [IOK

14 https://m.edsoo.ru/ffOc41a
MowmeHnT cuibl. I11nedo cuisl. 6
VYcioBus paBHOBECHUS -
TBEPJIOTO TENa
Nmnynibc maTepuanbHOU
TOYKH, CUCTEMBI
bubmnoreka IIOK
MaTepUaIbHBIX TOYEK.
15 https://m.edsoo.ru/ff0c43d
HNmiynbe cuiibl. 3aK0H 5
COXPAaHEHUs UMITYJIbCA. B
PeakTuBHOE JIBMKEHUE
PabGoTa 1 MOIITHOCTH CHUTBI.
Kunernueckas sHeprus bubnuoteka [JOK
16 | wmarepuanbHOI TOUKH. https://m.edsoo.ru/ff0c450
Teopema 06 U3MEHEHUH 2
KMHETUYECKON SHEPrUu
[ToTeHumanbHas SHEPTHUs.
[ToreHmanpHas SHEPrust
T —— bubmuoreka [IOK
17 https://m.edsoo.ru/ff0c461

npyxuHbL. [loTeHInanbHAS
SHEPTHs Tella BOJIN3U
MOBEPXHOCTU 3eMITU

a



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

18

[ToreHumanbHbIE U
HEMOTEHIUAJIbHbBIC CUJIBI.
CBs13b pabOTHI
HEMOTEHIUAIbHBIX CUJI C
M3MEHEHUEM MEXaHUYECKON
SHEPI'UM CUCTEMBI T€J. 3aKOH
COXPAHEHHUSI MEXaHUYECKOMN
SHEPruun

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478
c

19

JlaGopaTopHnas pabota
«HccnenoBanue cBs3u
paboTHI CUJIBI C U3BMEHEHUEM
MEXaHHYECKOH SHEPTHUHU Tela
Ha TIPUMEPE PaCTSHKECHUS
PE3UHOBOTO JKI'yTa

20

KonTponbhas padota 1o
teme «KnHemaTuka.
Junamuka. 3aKoHbBI
COXpaHEHUS B MEXAHUKE)

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc4b7
4

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
teopuun. bpoyHoBckoe
neuxenue. Audpoysus

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc4dc
2

22

Xapakrep JBUKEHUS U
B3aMOJICUCTBUS YaCTHUII
BemecTsa. Monenn
CTPOEHUS Ira30B, KUIKOCTEH
U TBEPABIX TEI



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

23

Macca monexy:.
KommuecTBO BemiecTBa.
[TocrosinHast ABoraapo

24

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

25

HNneanpuerii raz 8 MKT.
OcnoBHoe ypaBaenne MKT

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

26

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

bubmuorexa [IOK
https://m.edsoo.ru/ffoc511
e

27

3akon JlambroHa. ["a3oBbIc
3aKOHBI

28

JlaGopaTtopHast pabota
«HccnenoBanne
3aBUCHUMOCTHU MEKIY
napaMeTpaMu COCTOSTHHS
pa3peKeHHOT0 razay

29

N3onporieccrl B uaeaaibHOM
ra3e u ux rpapuyeckoe
MIPE/ICTaBJICHHE

bubnunorexa LIOK
https://m.edsoo.ru/ff0c570
e

30

BryTpeHnHss sHEprus

bubanoreka [JOK



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

TEPMOJINHAMUYECKOMN
CUCTEMBI U CTIOCOOBI €€
n3meHenus. Koanuectso
TEIUIOTHI U padoTa.
BHyTpeHHss sHEprus
OJIHOATOMHOTO UJ€AIBHOTO

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

rasa
bubnuorexa [JOK
31 | Bupgs Temonepenauu https://m.edsoo.ru/ff0c5c3
6
Y nenbHas TEINIOEMKOCTD
BemecTBa. KonnuectBo bubmnoreka IIOK
32 | TemIoTHI IpU https://m.edsoo.ru/ffOc5c3
TerIoneperaye. 6
AnmabaTHBIN mporiecc
IlepBblii 3aK0H
33 TEPMOJIUHAMHUKH U €T0 bu6nuorexa [IOK
IIPUMEHEHHUE K https://m.edsoo.ru/ffOc5efc
M30IpoIeccam
Heob6paTumocTs mporeccoB bubmuoreka [JOK
34 | B mpupoae. Bropoii 3akoH https://m.edsoo.ru/ff0c623
TEPMOJIUHAMUKHU 0
. bubnunotexa LIOK
[Tpuaumn gervictBus u KI1
35 pamt . A a https://m.edsoo.ru/ff0c600
TETIOBON MAITUHBI )
36 | Uukn Kapnuo u ero KII/]
37 | Dxojormyeckue mpooIeMbl



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

TCIIJIOOHCPICTUKHA

O06o0maromuii ypok bubnuorexa [JOK
38 | «MomnekynsipHas (pu3HKa. https://m.edsoo.ru/ff0c693
OCHOBBI TEPMOJUHAMUKH» 8
KoHnTtposbHas padoTa mo
teMe «MoekyspHas bubmorexa [IOK
39 y P https://m.edsoo.ru/ffOc6a5
¢dusnka. OCHOBBI 0
TEPMOAUHAMUKN a
[TapooOpa3zoBanue u bubnuorexa [IOK
40 | xonpaeHcamus. Mcnapenue u https://m.edsoo.ru/ff0c63b
KUIIEHUE 6
AOcomoTHas 1 bubmnoreka IIOK
41 | oTHOCUTENbHAs BIAKHOCTD https://m.edsoo.ru/ff0c64d
BO3/1yxa. HacklieHHbIi nap 8
TBépnoe Teno.
Kpucrannuueckue u
aMopdHBIC Tea.
42 | A i OTIVSI CBOMCTB bubmmorexa [TOK
FH3OTP https://m.eds00.ru/ff0c65f0
KpucTauioB. Kuakue
Kkpuctayibl. CoBpeMEHHbIE
MaTepHabI
[LnaBnenue u
KpUCTaJIM3anus. Y AeiabHast bubmorexa LIOK
43 P BEaRde https://m.eds00.ru/ff0c670
TEIUIOTA TUIABJICHUS. g
CyO6numarus B
44 YpaBHEHHE TETIIOBOTO bubanoreka [JOK



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

OaylaHca

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

DrneKkTpu3zanus Ted.

Onexrpuueckuii 3apsn. [Isa Eubmaorexa LOK
45 ' https://m.edsoo.ru/ffOc6bc
BH/JIA AIEKTPUUECKUX c
3aps10B B
IIpoBOAHUKH, TUAIICKTPUKU
Hrr)[on POBOJHUKHU 3£(OH Bubmorexa IIOK
46 M ' https://m.edsoo.ru/ffOc6bc
COXpaHEHHUS IEKTPUUECKOTO c
3apsga B
B3aumoneiicTBue 3apsios. bubnmnoreka [HOK
47 | 3axon Kynona. Toueunslii https://m.edsoo.ru/ffOc6ece
ANEKTPUYECKUI 3apsij 4
Hanpsox€nnocts
AIEKTPUUECKOTO TIOJIA.
48 | IIpwHIHIT CYTePTIO3UIHH bubnnorexa LHOK
prHIL yiep Ivl https://m.edsoo.ru/ff0c6df2
AIEKTPUIECKUX TTOJIEH.
JInHun HanpsKEHHOCTH
Pabota cun
49 ANEKTPOCTATHYECKOTO TMOJIS. bubnuotexa [JOK
ITorenuman. Paznocts https://m.edsoo.ru/ff0c6f00
MOTEHITUAIOB
[TpOoBOTHUKY ¥ TUDIIEKTPUKH
P p bubnunorexa LIOK
B DJICKTPOCTATHYECKOM ITOJIE.
50 https://m.edsoo.ru/ffoc701

Jwusnexrpudeckas
IIPOHUIIAEMOCTh

8



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

51

DJIEKTPOEMKOCT.
Konpaencarop

bubnunorexa LIOK
https://m.edsoo.ru/ff0c712
6

52

OneKTPOEMKOCTH IJIOCKOTO
KOHJIEHCAaTopa. JHEPrus
3apsHKEHHOrO KOHZIEHCAaTopa

but6mmoreka [IOK
https://m.edsoo.ru/ffOc72c
0

53

JlaGopaTtopHnast pabora
"Uzmepenue
BJIEKTPOEMKOCTH
KOHJIeHcaTopa"

54

[TpuHIMD AEHCTBUS U
IPUMEHEHNE
KOHJICHCAaTOPOB,
KOIIMPOBAJIBHOIO arapara,
CTPYHMHOIO IIPUHTEPA.
DneKTpocTaTHIECKast
3amuTa. 3a3eMIICHIE
ANIEKTPONPUOOPOB

55

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

56

HOCJ’ICI[OB&TCJIBHOC,
napauiiCIibHOC, CMCIIAHHOC

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc74f0



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

COCTMHEHUE MPOBOTHUKOB.
JlaGopaTtopHnast pabota
«M3y4yeHne cMenanHoro
COCIIMHEHUS PE3UCTOPOBY

S7

PabGora 1 MOLIHOCTH
AIEKTPUUECKOT0 TOKA. 3aKOH
oxoyns-Jlenna

but6mmoreka [IOK
https://m.edsoo.ru/ff0c783
8

58

3akon Oma aJis MOTHOM
(3aMKHYTOI) 3JIE€KTPUUECKOMN
uenu. KopoTrkoe 3amMbIKaHue.
JlaGopaTopHnas pabota
«M3mepenue DJ1C
MCTOYHUKA TOKA U €ro
BHYTPEHHETO
COTIPOTHBIICHUS

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

59

DneKTpOHHAs TPOBOAUMOCTD
TBEPABIX METAJLIIOB.
3aBUCHMOCTD
COTIPOTHUBIICHUS METAJIOB OT
TEMIIEPATYPHI.
CBepxnpoBOIUMOCTb

60

DIIEKTPUUECKHUI TOK B
Bakyyme. CBOMCTBa
DJIEKTPOHHBIX ITy4YKOB

61

[TomynpoBoIHUKH, UX
COOCTBEHHAs U MPUMECHast
npoBoaAuMOcTh. CBoiicTBa

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c84a
e



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

p—~n-nepexona.
ITonynmpoBOXHUKOBBIE
IPUOOPHI

DIIEKTPUUECKUI TOK B
pacTBOpax M paciuiaBax

but6mmoreka [IOK

62 | SIEeKTPOIUTOB. https://m.edsoo.ru/ff0c82b
DNEKTPOIUTHYECKAS a
Jcconuanus. DIIeKTPoIn3
DIIEKTPUYECKHI TOK B ra3ax.
CamocTosiTeTbHbIN 1 bubmmorexa HOK
63 . https://m.edsoo.ru/ff0c84a
HECaMOCTOSITENIbHBIN pa3psi. o
Monnus. [Tnazma a
DneKkTpruuecKue Mpudopsl U
CTPOMCTBA U UX
64 Z{ alchqucxoe IIPUMEHEHHE bubamorexa LOK
P P ' https://m.edsoo.ru/ff0c86fc
[TpaBuna TeXHUKH
0e301acHOCTH
. bu6anoreka LIOK
O606maromuit ypok
65 HHATOTIITH YD https://m.edsoo.ru/ff0c88b
«OIEeKTPOIUHAMUKAY o
KonTponbhas padota o
TeMe «DJIEKTPOCTaTUKA. bu6muoreka [JOK
66 | IlocTOsAHHBIN ANIEKTPUYECKHIA https://m.edsoo.ru/ff0c8a8
TOK. TOKH B pa3IMYHbIX a
cpenax»
67 PesepBHBIi ypOK. bu6muoreka [JOK

KonrponbHas pabora no

https://m.edsoo.ru/ff0c8ch



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

TeMe "DIEKTpoIHHAMHUKA" 6
Pese 7| .
68 | OBobmaromi ypox 10 . buGworera LIOK
LHAIOILHIH ¥p https://m.edsoo.ru/ffOc8f6c
temaMm 10 kiacca
OBILIEE KOJIMYECTBO 68

YACOB II10 ITPOTPAMME



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

11 KITACC

Ne KoanuectBo yacon
DJIEeKTPOHHbIE
Hara undgposbie
n | Tema ypoka KonTposibHbIe IIpakTuyeckue
Bcero U3y4eHusi o0pa3oBaTe/bHbIe
/ padoThI padoThI pecypesI
n
[TocTosiHHBIE MAarHUTHI U UX
B3aUMO/ICHICTBHUE.
MarnutHoe nosne. Bekrop bubmorexa [JOK
. ' 1 https://m.eds00.ru/ff0c977
MAaroMTHOW MHAYKIHUH. 8
JluHUY MarHuTHOM h
WHIYKIHH
MaruauTHO€ noJie
MIPOBOJHHKA C TOKOM. OTIBIT L bubnnoreka [JOK
Opcrena. Bzaumoseiicteue https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
JlabopaTopHas pabota
«M3yyeHne MaraHuTHOTO 1 1 bubmorexa HOK
yi https://m.edsoo.ru/ff0c98fe
ITOJIA KaTylIKHU C TOKOM)»
JlelicTBME€ MarHUTHOTO TOJISt
Ha MPOBOJHUK C TOKOM.
Cuna Amrmepa.
JlabopaTto I-II)aSI aborta 1 1 bubmorexa LHOK
paTopHas p - https://m.edsoo.ru/ff0c9acO
«HccnenoBanue nencTBUS
MOCTOSIHHOTO MarHuTa Ha
PaMKy C TOKOM»



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

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

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

DneKTpoMarHuTHas
uHayknus. [ToTok BekTopa
MarHuTHoM uHaykuuu. IJC
WHJYKUUU. 3aKOH
3JICKTPOMArHUTHOM
nHaykiuu Gapanes

JlaGopaTopHas pabota
«HccnenoBanue sBIeHUS
JIEKTPOMArHUTHON
HHTYKITHI

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTS. SIBIEHUE
camounHaykiuu. 9J1C
CaMOMHAYKIMU. DHEPTHUs
MarHUTHOTO TIOJIS KaTYIITKH
C TOKOM.
DNEeKTPOMArHUTHOE T0JIe

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

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



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

YaCTULl, THAYKIIUOHHAA
I1I€4Yb

10

Oo6o06maromuii ypox
«MarsuTHoe 1nozJe.
DneKTpoMarHuTHas
AHIYKLAS

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

11

KonrponsHas pabora no
Teme «MarauTHoe moJie.
DneKTpoMarHuTHas
HHTYKIHS

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

12

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

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

13

JlabopaTopHas paboTta
«HccnenoBanue
3aBUCHMOCTH TIEpHOJIa
MaJbIX KoJiebaHuii rpy3a Ha
HUTH OT JJIUHBI HUTH U
MAaccChl Tpy3a»

14

KonebarenbHbIi KOHTYD.
CB0OOIHBIE
3JI€KTPOMAarHUTHbHIE
Koye0aHus B HACATLHOM
KoJe0aTeIbHOM KOHTYpE.
AHaorus Mexmay

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



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

MEXaHUUYECKUMHU U
ANEKTPOMATrHUTHBIMH
KOJIeOaHUIMU

15

®opmyna Tomcona. 3akon
COXpaHeHI/IH BHCPFI/II/I B
HJIeaJIbHOM KO0JIe0aTeIbHOM
KOHTYype

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o
3aTyXarouux KoJIeOaHusIX.
Brinyxiennbie
MeXaHHYECKHE KOJIeOaHus.
Pe3onanc. Beinyxnennsie
3JIEKTPOMArHUTHBIE
Kose0aHus

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

17

IlepeMeHHBIN TOK.
CunyconaanbHbII
IIEPEMEHHBIN TOK.
MOIHOCTE IEPEMEHHOTO
TOKa. AMIUIUTYTHOE U
JIEWCTBYIOLIEE 3HAYEHUE
CWJIBI TOKA Y HAIIPSIKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd3
4

18

Tpancdopmatop.
[IpousBoacTBoO, nepenaya u
notpebaeHue
JIEKTPUUYECKON SHEPTUN

19

YerpoiicTBo U
IIPAKTUYECKOE IIPUMEHEHNE

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cc324



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

3JEKTPUUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKa, TUHUH
AJIeKTpoIepeaq

20

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

21

MexaHn4yecKue BOJIHBI,
YCIIOBHSI paclipOCTPaHEHHUS.
[Tepuoa. Cxopoctb
pacnpocTpaHeHus U JIMHA
BOJHBL. [lonepeunsie u
MIPOJIOJIbHBIE BOJIHBI

bubmuorexa [JOK
https://m.edsoo.ru/ffOccab4

22

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

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

23

9J'IeKTpOMaFHI/ITHBIC BOJIHHI,
HUX CBOMCTBa U CKOpPOCTD.
Ilkama OJICKTPOMATrHUTHBIX
BOJIH

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

24

[IpuHUHMIBI paIUOCBSI3U U
TeneBueHus. Passutue
CPEJICTB CBSI3H.
Panmonoxkamus



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

KonrponsHas pabora

bubmuorexa [JOK

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

26 | OIHOpPOMHOMU cpee. https://m.edsoo.ru/ff0cd35
ToueyHbIi KICTOUYHKK CBETA. 0
JIy4 cBeta
OTtpakenue cBeTa. 3aKOHbI

o7 | OTPaKEHHS CBeTA. bubnuorexa [JOK
[Toctpoenue nzodpaxeHuit https://m.edsoo.ru/ffOcd4e0
B IUIOCKOM 3€pKajie
[Ipenomiienune ceera.
[TonHOE BHYTpEeHHEE

28 | otpaxenue. [IpenenpHpiii bubmmorexa LOK

https://m.edsoo.ru/ffOcd7f6

yTOJI TOJTHOTO BHYTPEHHETO
OTpaKeHHUS
JlabopaTtopHas paboTta

29 | «M3mepeHune moka3aTels bubmorexa HOK

https://m.edsoo.ru/ffOcd67a

MIPEIOMIICHUS CTEKIIa)
JInnzsl. [loctpoenue

30 M300paKeH B IMH3E. bubnnorexka [JOK
dopmyiia TOHKOH JIUH3BI. https://m.edsoo.ru/ff0cddle
YBenuueHue JIUH3bI
JlabopaTopHas pabota

31 | «MccnenoBaHue CBOWCTB

M300paXeHUI B TUH3AX»



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

Hucnepcus ceera.
CII0KHBIN cocTaB 0€JIoro

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

33 | Hud I;(Ibiull)/m CBeTa bubmorexa LOK

P N https://m.edsoo.ru/ff0ced22

Judpakiontas pemeTka

34 ITonepedHOCTh CBETOBBIX bubnnorexa [HOK
BoJIH. [lonsipusanus ceera https://m.edsoo.ru/ff0cf02e
OnTrueckue npuOOpsI U

35 | ycrTpoiicTBa U yCIOBHS HX
0€301acHOTO MPUMEHEHUS
I'paHuUIBI TPUMEHUMOCTH

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

37 OJIHOBPEMEHHOCTH. bubnunoreka [JOK
3ameJieHne BpEeMEHH U https://m.edsoo.ru/ffOcfa42
COKpAIICHHUE JTHHBI
DHeprus u UMITYJbC

38 PENATUBUCTCKON YaCTHUIIBI. bu6mmoreka [JOK
CBs3b MacCChI C SHEPTUEH U https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPTHSI IIOKOS

39 | KonTponbHas padoTa bubmmoreka [JOK



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

«Onruka. OCHOBBI
CIELMAJIbHON TEOpUU
OTHOCHUTEIILHOCTH»

https://m.edsoo.ru/ffOcf6f0

®otonbl. ®opmyna [1nanka.

bu6mmoreka [IOK

40
DHeprus U UMIyibC GpoToHa https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAaHUE Eu6 10K
noIMoTeKa
41 . A.T.
orosdexTa. Onbrrs: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHnbl poTodddekra.
® ud)(b . bubnuorexa [JOK
VYpaBHeHue DUHIITEIHA IS
42 https://m.edsoo.ru/ff0d015
dororddekra. «KpacHas .
rpanuna» Gotorddexra N
JaBnenue ceera. OnbiThl I1. bubnuorexa [JOK
43 | H. JleGeneBa. XumMudeckoe https://m.edsoo.ru/ff0d04a
nelicTBHE CBETa 6
TexHuueckue ycTpoucTsa u
MPaKTUIECKOE TPUMEHEHHE:
44 | dorosnemeHT, HoTOATUHK,
cojHeyHas Oarapes,
CBETOMO]T
Pemenue 3anau mo teme bu6mmorexa [IOK
45 | «DOneMeHThl KBaHTOBOU https://m.edsoo.ru/ff0d030
OTITHKI 2
Mopens aToma TomcoHa. bu6mmorexa [IOK
46 | OmnbiTel Pesepdopaa mo https://m.edsoo.ru/ff0d091

PaCCECAIHNIO O-HaCTHII.

a



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

IInanerapnas mozens aroma

47

ITocTtynater bopa

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

48

N3nydenue u norionieHue
(hOTOHOB TpH TIEpexo/Ie
aToOMa C OJJHOTO YPOBHS
SHEpPruu Ha Ipyrou. Buasl
CIIEKTPOB

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

49

BostHOBBIE CBOICTBA
yactull. Bomnnsl e bpous.
KopnyckynsipHo-BonHOBOM
nyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIy4CHHE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE
pPaanoakTUBHOCTH. OMBITHI
Pesepdopaa o
OIpEeJIEJIEHUIO COCTaBA
PaMOAKTUBHOTO U3TyYCHHS

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0fd2

51

CoiicTBa anba-, 6era-,
raMMa-usiydeHus. Biausiaue
paZMOaKTUBHOCTH Ha
KHUBBIC OPTaHU3MBbI

52

OTkpbITHE IPOTOHA U
HelTpoHa. M30Toms!L.
Anbda-pacna.
DNEeKTPOHHBIN 1
MO3UTPOHHBIN OeTa-pacna.

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



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

I'amma-uznydenue

53

OHeprus CBA3U HyKJIOHOB B
anpe. SlnepHsie peakuuu.

S nepHbiit peaktop.
[Tpobnembl, MepcreKTUBEL,
9KOJIOTUYECKHE ACTIEKTBI
SJIEPHON YHEPIETUKU

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

54

DneMeHTapHbIC YaCTHUIIBI.
OTKpbITHE IO3UTPOHA.
MeTop1 HaOJIIOICHUS U
perucrpamnuu
AJIEMEHTAPHBIX YACTHII.
Kpyrasriii cron
«DyH1aMeHTaIbHbBIE
B3aUMOJICUCTBUS. ENMHCTBO
(bu3MYECKOI KapTHUHBI
MUpPa»

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

55

Bup 3BE3mHOrO Heba.
Co3Be3aust, spKue 3BE31bl,
[JIAHETBI, UX BHINMOE
nerkenne. ConHeynas
cucrema

56

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

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEPUCTUKH. 3BE3IbI



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

rJIaBHOM
IIOCJICIOBATEIILHOCTH.
Buytpennee crpoenue
3BE311. COBpEeMEHHBIS
MPEACTABICHUS O
MIPOUCXOXKJICHUH H
spomonuu ConHIa U 3BE3]

58

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

59

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

60

Hepemennsie mpoGiembl
aCTPOHOMUU

61

KonTponbnas pabota
«DIIeMEeHTHI aCTPOHOMHUHU U
acTpou3uKm»

62

O6o06maromuit ypok. Pomib
(U3HUKYU ¥ aCTPOHOMHUH B
3KOHOMHYECKOH,
TEXHOJIOTHISCKOM,




COIIMAIBHOM U dTHYECKOU
cdepax AeaTenTbHOCTH
yeJJoBEKa

63

O6o06maromuit ypok. Poib
U MecTO (hU3HUKH U
aCTPOHOMUU B
COBPEMEHHOU HAy4YHOU
KapTUHE MHpa

64

O606maromuii ypok. Poib
¢bu3nveckoil Teopuu B
hopmMupoBaHUHT
IpeCTaBICHUH O
¢du3nuecKoii kKapTuHe MUpa

65

O6o006matomuii ypok. Mecto
(bu3MUeCcKOil KapTUHBI MHUPA
B 00I1IEM psY
COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX MTPEACTaBICHUN O
pupoe

66

PesepBHbIii yPOK.
MarunuTtHoe moe.
DneKTpoMarHuTHas
WHITYKITAS

67

PesepBHbIit ypok. OnTuka.
OCHOBBI CIELIMATILHON
TEOPUHU OTHOCUTEJILHOCTH




Pesepusiii ypok. KBanToBas

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

68 | dusuka. DneMeHTHI 1
aCTPOHOMHHU U aCTPODUUKU 4
OBIIEE KOJIMYECTBO 68

YACOB 110 ITPOTPAMME



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




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET






