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MOACHUTEJIBHAS 3ATINCKA

[Tporpamma 1o ¢u3uke 0a30BOro YpOBHS Ha YpPOBHE CpEAHEro o0Iero ooOpa3zoBaHUs
pazpaboTaHa Ha OCHOBE IIOJOKEHUH U TpeOOBaHMH K pe3ylbTaTaM OCBOEHUS OCHOBHOM
obpasoBarenbHON mporpamMmebl, mipeactaBieHHbx B PI'OC COO, a Taxke ¢ yu€tom deneparbHON
pa0oueil mporpamMMmbl BOCHMTaHUS M KOHLENIMM NpenojaBaHMs ydeOHoro mpeamera «Pusmka» B
oOpa3oBaTenbHBIX  opranmzanusx  Poccuiickoit ~ ®dexepanuu,  pealu3ylOUMX  OCHOBHBIE
00pa3oBaTeNIbHbIE IPOTPAMMBI.

Conepkanre mporpaMMbl 1Mo (U3UKE HaAmpaBieHO Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTuHbl Mupa oOydvaromuxcs 10-11 kmaccoB mpu oOydyeHuu ux ¢u3uke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JIESITeIbHOCTHOrO nojaxoza. IlporpamMma mo ¢usuke COOTBETCTBYET TpeOOBaHUIM
O®I'OC COO K mIaHHPYEMBIM JIMYHOCTHBIM, IIPEIMETHBIM W METaIllpeIMETHBIM pe3ybTaTaM
oOyueHusi, a TaKK€ YUHUTHIBAET HEOOXOAMMOCTh pealin3alliid MEXIPEIMETHBIX CBA3eM (UMK C
€CTeCTBEHHOHAYYHbIMM Y4eOHBIMU IpenMeTaMu. B Hell onpenenstoTcs OCHOBHBIE LIETH H3YyYCHMS
¢u3uKM Ha YpOBHE CpeIHero oouiero oOpa3oBaHMs, IUIAHUPYEMbIE pe3yJbTaTbl OCBOGHHS Kypca
(U3UKHU: INYHOCTHBIE, METANIPEIMETHBIC, IPEAMETHBIE (Ha 6a30BOM ypOBHE).

[Tporpamma no pusmke BKIIOYAET:

® I[IJJaHHpYyEeMblE pe3yJbTaThl OCBOCHUSA Kypca (GU3MKM Ha 0a30BOM YpPOBHE, B TOM YHCIIE

IPEIMETHBIE PE3YJIbTAThI 10 T01aM O0yUYEeHHUS;

e cojaepxaHue yueOHoro npeamera « PU3uka» mo rogaM o0OydeHHUs.

Odu3nka Kak Hayka 0 HauOojee OOIIMX 3aKOHAX MPHUPOJBI, BBHICTyHass B KayecTBE y4eOHOTO
npeMeTa B INKOJIE, BHOCHT CYIIECTBEHHBIH BKJIAJ B CHUCTEMY 3HAHHMA 00 OKpYKaloIIeM MHpeE.
[IIxonbHBIA Kypc (U3UKU — CHCTEMOOOpa3yIOLHMi JUIsl €CTECTBEHHOHAYYHbBIX YYEOHBIX IPEAMETOB,
MOCKOJIBKY (PM3MYECKHE 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB M SBICHHUH, H3y4aeMbIX XHMHEH,
Ouonoruei, ¢uznyeckoit reorpaduei m acrponomueid. lcmonb3oBaHHE M aKTUBHOE MPHUMEHEHHE
¢bu3nyecKkux 3HAHUW ONpeAeNseT XapakTep U pa3BUTHE pPa3HOOOpa3HbIX TEXHOJNOTHH B cdepe
OHEPreTHKH, TPAHCIOPTA, OCBOCHHMS KOCMOCA, IIOJyYEHHMs] HOBBIX MaTEpUAIOB C 3aJaHHBIMU
cBoiicTBamMH M Apyrux. VMzyueHue (U3MKu BHOCUT OCHOBHOW BKIJAJ B (DOPMHUPOBAHHE €CTECTBEHHO-
HAY4YHOH KapTWHBI MHpa oOyyaromuxcs, B (OpPMHPOBAaHHE YMEHUN NPHUMEHATh HAYYHBI METOA
MO3HAHUS TIPU BBHITIOJTHEHUN UMH y4eOHBIX HCCIIECIOBAHUH.

B ocHoBy kypca ¢u3uku 11 YPOBHSI CpPEIHErO OOIIero oOpa30BaHUS IOJOXKEH s HICH,
KOTOpPbIE MO’KHO paccMaTpUBaTh KaK MPUHIIMIIBI €70 IOCTPOCHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEW KypC SBIISETCS JIOTMYECKU 3aBEPIIEHHBIM, OH
COJIEP’)KUT MaTepuall U3 BCEX pa3/ieioB (DM3MKHM, BKIIIOYAET KaK BOIPOCHI KJIACCUYECKOW, TaK U

COBPEMEHHOU (PU3HKH.



Hoes eenepanuszayuu. B cooTBETCTBUU C Hell MaTtepuan Kypca (pu3Mku 0OBEIMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B kypce siBisieTcss (popMHpoOBaHHE MPEICTABICHUNA O CTPYKTYPHBIX
YPOBHSIX MaTE€pPHH, BELLIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peanuszanus mnpeanosaraeT HCHOIb30BAHUE TI'yMaHUTapHOTO
noTeHnMansa (U3NIECKOM HayKH, OCMBICICHUE CBSI3U Pa3BUTHA (U3UKU C Pa3BUTHEM OOIIECTBa, a
TaK)K€ C MUPOBO33PEHUECKUMHU, HPAaBCTBEHHBIMH U 3KOJIOTMUECKUMHU MTPOOJIEMaMHU.

Hoes npuknaonoii nanpasnennocmu. Kypc OU3MKu mpeanosaraeT 3HAaKOMCTBO C IIHUPOKUM
KPYI'OM TEXHHUYECKUX U TEXHOJIOTMYECKUX MPHIIOKEHUH N3yUYEHHBIX TEOPUIA U 3aKOHOB.

Hoess  osxonocusayuu  peanusyercss TOCPEICTBOM  BBEAEHHUS OJJEMEHTOB  COJEpXaHus,
MOCBSIIEHHBIX 3KOJOTMYECKUM IPOoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C PAa3BUTHEM TEXHUKH
U TEXHOJOTHHM, a Takke OOCYXKAeHHs NpobsieM paloHAIbHOIO MPUPOJOINOIb30BAHUS U
HKOJIOTHUECKON OE30MaCHOCTH.

CrepKHEBBIMH DJIEMEHTaMH Kypca (U3MKM Ha YpOBHE CpeaHero oOImero oOpa3oBaHUsS
ABNSAIOTCS  (pu3mueckue Teopuu ((POPMHpPOBAHWE TIPEACTABICHHUH O CTPYKType TOCTPOCHUS
¢usnyeckoil Teopuu, poiaM (PyHAAMEHTAJIbHBIX 3aKOHOB M TPHUHIMIIOB B COBPEMEHHBIX
NPECTaBICHUSAX O NMPHUPOJIE, TPAHULAX IPUMEHUMOCTH TEOPUH, AJIsl ONMCAHUS €CTECTBEHHO-HAYYHbIX
SIBJICHUM U TPOIIECCOB).

CHUCTEeMHO-JIEITETPHOCTHBI TOJAX0A B Kypce (M3MKM pealn3yercss MpekIe BCero 3a CYET
OpraHM3ali 3KCIEpUMEHTAIbHON nedaTenbHOCTH oOywaronuxced. Jlig 6a3oBoro ypoBHsS Kypca
GU3UKH — 3TO MHCIOJb30BAaHUE CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB U
71a00paTOpHBIX padoT, KOTOpPbIE B MporpaMMme Mo (Hu3ruke 0ObeAUHEHB! B OOILIHI CIIUCOK YYEHUYECKUX
IIPAKTUYECKUX paboT. BhiieneHue B yka3aHHOM IepeyHe JabopaTOpHBIX pabOT, MPOBOAMMBIX IS
KOHTPOJIS M OIEHKH, OCYIIECTBIIIETCS YYAaCTHHKaMHM 0Opa3oBaTEeNbHOrO IIpollecca HCXOIs U3
0CcOOEHHOCTEH MIaHWPOBaHUS U OCHAIeHUs kKabuHeTa Gusuku. [Ipu 3ToM obecrieunBaeTcst OBaieHUE
00y4aromuMHUCs yMEHUSMH TPOBOJUTH KOCBEHHBIE W3MEPEHHUs, HCCIIECIOBAHUS 3aBUCUMOCTEH
(¢u3NYECKUX BEIMYHMH U TOCTAHOBKY OIIBITOB IO MPOBEPKE MPEATI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHue yzAenseTcss pelieHHI0 pacu€THBIX M KayeCTBEHHBIX 3anad. [Ipu stom mms
pacu€THBIX 3aja4 NPUOPUTETOM SIBJISIOTCS 3aJaud C SBHO 3aJaHHOM (U3MYECKOil MoJelnblo,
MO3BOJIAIOINE PUMEHATh U3YUECHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOTO pasjeia Kypca, Tak
U WHTErpupysl 3HAHMSI W3 pa3HbIX pa3zeioB. [ KayecTBEHHBIX 3aJady IPUOPUTETOM SIBISIOTCS
3aJaHusl Ha OObSCHEHUE NMPOTEeKaHUs (U3NYECKUX SIBJICHUM U IMPOLIECCOB B OKPY’KAIOLIEH >XKU3HHU,
Tpebytoliye BbIOOpa GU3NUECKON MOJIENHN [JIs CUTyalluu PaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa.

B cootBerctBum ¢ TtpeboBanusimu GPI'OC COO k MaTepHaTbHO-TEXHUUYECKOMY 00€CIeUeHUI0

yaeOHoro mpoiiecca 0a30BbI ypoBeHb Kypca (PU3UKM Ha ypOBHE CpeAHEro oOImero oOpa3oBaHUs



JIOJDKEH M3Y4aThCsl B YCIIOBHUSX NPEAMETHOrO KaOMHeTa (GU3MKH WM B YCIOBUSX MHTETPUPOBAHHOTO
KaOMHeTa MPeMETOB €CTECTBEHHOHAYYHOTO IUKIA. B kabuHeTe GU3UKU JOKHO OBITH HEOOXOAMMOe
nabopaTopHOEe 000pyIOBaHME /ISl BBHITIOJHEHHUS YKa3aHHBIX B MpOrpamMMe MO (U3NKE YICHHIECKHX
NPaKTUYECKUX paboT U AEMOHCTPALMOHHOE 000pyI0BaHHUE.

JleMoHcTpannoHHoe 06opynoBaHue GOpMUPYETCS B COOTBETCTBUH C MIPUHIIUIIOM MHUHUMAJIbHOM
JIOCTAaTOYHOCTH M 00ECIEeUnBaET MOCTAHOBKY MEPEYHCICHHBIX B MPOTpaMMe MO (HU3UKE KITIOUYEBBIX
NEeMOHCTpAIMid UIT  WCCIICJOBAaHUS W3y4aeMbIX SBICHHA W MPOIECCOB, OSMIUPUIECKHX U
(byHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpymOBaHHE JUIsl YUEHHUYECKUX MPAKTUYECKUX paboT (opMHUpYyeTcss B BHUJE
TEMAaTUYECKUX KOMIUIEKTOB U 00€CIEUnBAETCS B pacuéTe OJHOTO KOMIUIEKTA Ha JIBYX O0YJarOIIUXCsl.
TemaTndeckne KOMIUIGKTHI J1abOpaTOpPHOTO O0OpYIOBAaHMS JOJDKHBI OBITH TIOCTPOCHBI HA
KOMIUJIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX W IM(POBBIX NPUOOPOB, a TaKkKe KOMIbIOTEPHBIX
U3MEPUTENIBHBIX CUCTEM B BUJIE LU(PPOBBIX TaOOpaTOPHIA.

OCHOBHBIMH TIETSIMH U3Y4EHUS (PU3UKHU B 00111eM 00pa30BaHUM SIBIISFOTCSI:

e (opMHpOBaHME MHTEpECa W CTPEMJICHHUS OOYYaIOUIMXCS K HAYYHOMY H3YYECHUIO TPUPOJIBI,

pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;
® Dpa3BUTHE TIPEACTABICHWH O HAYYHOM MeEToJe TO3HaHus ©  (opMupoBaHHe
HCCIIEI0BATEIBCKOTO OTHOIEHHS K OKPY>KAIOLUM SIBJICHUSM;

e (opMHpOBaHHE HAyYHOTO MHPOBO33PEHUs KaK pe3yibTaTa H3y4eHHs OCHOB CTPOCHHUs
MaTepuH U pyHIaMEHTAIbHBIX 3aKOHOB (PH3HKH;

e (opMHpOBaHHE yMEHHUI OOBACHATH SIBICHUS C HCIOJIb30BaHMEM (DU3MYECKHX 3HAHUHM U
HAYYHBIX JOKa3aTeNIbCTB;

e (opMHpOBaHKE TPEACTABICHUI O PO (PU3MKH Il pa3BUTHUS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHH.
JocTwkenne 3Tux 1eneil odecreuynBaeTcs pelieHueM CIEAYIOMINX 3aa4d B IIpolecce U3y4eHus
Kypca (QU3MKU Ha YPOBHE CPETHETO OOIIET0 00pa3oBaHus:
e npuoOpeTeHHe CUCTeMbl 3HAHUH 00 oO0mMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHsIX, BKIIIOYAas MEXAaHUKY, MOJEKYISAPHYIO (QHU3UKY, SJIEKTPOJMHAMHUKY, KBAHTOBYIO
(GU3HKY U 3JIEMEHTHI aCTPOPU3UKH;

e (opMHpOBaHWE YMEHHI NMPUMEHITH TEOPETUYECKHE 3HAHWS Ui OOBSICHEHUS (PH3HMUYECKUX
SBJICHUH B TIPUPOJIE U JUISI IPUHATHUS MPAKTHUECKUX PELIEHUH B TIOBCEAHEBHON KHU3HM;

® OCBOCHME CIIOCOOOB PELICHUs Pa3IM4YHBIX 33]ay C SBHO 33aJJaHHOM (hPU3NYECKOH MOJENbIO,

3ajiay, MOJPa3yMEBAIOIIUX CaMOCTOSITEIbHOE CO3JaHue (PU3MYEeCKOW MOJEeNH, aJeKBaTHOM

YCJIOBUAM 3a/1avuu;



e rmoHMMaHHE (UBNYECKUX OCHOB M TMPHUHIIUIOB JEHCTBUS TEXHHUUYECKHX YCTPOMCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUAHMS Ha OKPYKAIOLIYIO CPEay;

® OBJAJIEHUE METOJaMH CaMOCTOSITELHOTO TIUIAHUPOBAHUS W TPOBEICHHS (PUINIECKUX
AKCIIEPUMEHTOB, aHAIM3a M HWHTEPIPETANH WH(POPMAINH, ONPEICICHUS TOCTOBEPHOCTH
MOJTy4Y€HHOTO pe3yJIbTaTa;

® CO3JaHHME YCJIOBUM [UIsI pPa3BUTHS YMEHUH NPOEKTHO-HUCCIEN0BATENIbCKON, TBOPYECKOM

ACATCIBbHOCTH.

Ha usydenue ¢usnku (6a30BbIi YpOBEHB) HA YPOBHE CpPEeTHEr0 001Iero o0pa3oBaHus OTBOAUTCS

136 gacoB: B 10 kmacce — 68 gacoB (2 yaca B Hezen0), B 11 kmacce — 68 gacoB (2 yaca B HEJIEINIO).

Ilpeonazaemviii 6 npocpamme no Qusuxe nepeyeHv 1AOOPAMOPHLIX pabOmM U ONBIMOE HOCUM
PEKOMEHOAmENbHbILL XApaKkmep, y4umesny Oeaenm 6vlOop npoeedeHus nadopamopHulx padom u
onvimoe ¢  yuémom  UHOUBUOYATILHBIX  OCOOEHHOCHmEl  00yuawwuxci,  CRUCKA
IKCHEPUMEHMANbHBIX 3A0AHUTL, NPEOIAZAeMbIX 8 PAMKAX OCHOBHO20 20CYOAPCHEEHHO20 IK3AMEHA

no gusuxe.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pasznen 1. dusuka u MeTOABI HAYYHOI'0 IIO3HAHUS
®usznka — Hayka o mnpupoae. Hayunble meTonpl mNoO3HaHWSA OKpyxaromero mwupa. Pomis
HKCIIEPUMEHTA U TEOPHUHU B IIPOLIeCCe O3HAHUS MPUPOABL. DKCIIEPUMEHT B (pU3HKe.
MonenupoBanue Gpu3ndecKux siBIeHUN U mpoueccoB. Hayunsle runote3sl. Ouznyueckre 3aKOHbI
U Teopuu. ['paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpUHIIMT COOTBETCTBUSL.

Ponp u wmectro ¢usuku B (GOPMUPOBAHMM COBPEMEHHOM HAydyHOM KapTHHBI MHpa, B
IIPaKTUYECKON JEeATENBHOCTH JIFOIEH.

Jlemoncmpayuu
AmHanorosbie U ITU(POBBIE U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIEC TATIYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAaHWYECKOro ABMXKEHHs. Cucrema OTCHETa.
Tpaexropus.

[Tepememienne, CKOpOCTh (CpemHsii CKOPOCTh, MTHOBEHHAss CKOPOCTb) U YCKOpEHHE
MaTepUAIbHOM TOYKH, HUX MPOEKIMU HA OCH CUCTEMbl KoopauHAT. CloXKeHuEe MNepeMenieHud |
CJI0’KE€HHE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE TMPSMOJUHEHHOE JBWKEHHE. ['paduku 3aBUCHUMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, TyTH U MEPEMEIICHUS MATEPUAIIBHON TOUYKU OT BPEMEHH.

CBoboaHOE masienne. Y CKOpeHHe CBOOOTHOTO TaACHHUS.

KpuBonuneliHoe nBmxeHue. J[BIKeHNe MaTEPUAIIEHOM TOYKH IO OKPYKHOCTH € ITOCTOSIHHOW 1O
MOJYJTIO CKOPOCTHIO. YTJIOBas CKOPOCTh, JWHEHHas ckopocTh. Ilepwomg m wactora oOparieHwus.
[{eHTpOoCTpEMHUTENBHOE YCKOPEHHUE.

TexHuyeckue yCTpOHMCTBA M NPAKTHUYECKOE NMPUMEHEHHE: CHUAOMETp, ABUKECHHE CHAPSIIOB,
LIETIHBIE U PEMEHHBIE NIEpeaadn.

Jlemoncmpayuu

Mogenb cucteMsbl OTCUETA, WILTIOCTPAIUS KHHEMATHYECKUX XapaKTEPUCTUK JBUKEHHUS.

[IpeoOpazoBanme NBIKEHUH C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue aBuxeHus Tena, OpOmeHHOTO MO/ YTIIOM K TOPU30HTY ¥ TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaIeHUSI.

Hanpasnenue ckopocTy NpH IBUAKEHUH 1O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomuol

N3ydenune HepaBHOMEPHOTO JBHKEHUS C LIEJBbIO ONPEACICHUS MTHOBEHHON CKOPOCTH.

UccnenoBanue COOTHOLICHHS MEXAY MYTAMH, MPONUIAECHHBIMH TEJIOM 3a TMOCJIEI0BATEIbHbIE
paBHBIE MTPOMEKYTKH BPEMEHU MPH PABHOYCKOPEHHOM JIBH)KEHUW C HAYaJbHOW CKOPOCTBHIO, PABHOM
HYJIIO.

N3yyeHnue nBUKEHUS MIApUKa B BSI3KOW KUIKOCTH.

N3yuenune nBuxeHus Tena, OpOIMIEHHOTO TOPU30HTATIBHO.

Tema 2. /lunamuxa

ITpunun otHocuTensHOCTH ['amunes. Ilepswiii 3akoH HeroToHa. MHepuumanbHblE CHCTEMBI
OTCU€TA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cwi. Bropoi 3akon HbproToHa 111 MatepruanbHOM
Touku. Tpernii 3akoH Hpl0TOHA JU1s1 MaTEpUATTBHBIX TOYEK.

3akoH BceMHUpHOTO TAroreHus. Cuna tsxectu. [lepBasg kocMuueckass CKOPOCTb.

Cwiia ynpyroctu. 3akoH ['yka. Bec Tena.



Tpenune. Bunbr Tpenust (mokosi, ckoibxeHus, kadeHus). Cuna tpenus. Cyxoe Tpenue. Cuia
TPEHUSI CKOJBXEHUS W cuia TpeHus mokos. Kosddunment tpenws. Cuna COMpOTHUBICHUS TIPH
JIBIDKCHUHU TeJia B *KUJIKOCTH HIIU Ta3e.

[ToctynarensHoe U BpamiaTenbHOE ABMKEHNE aOCOTIOTHO TBEPIOTO Tena.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamieHud. [lmeuo cuiibl. YCIIOBUSI paBHOBECHS TBEPAOTO
Tena.

TexHudeckue yCTpOWCTBA W  TPAKTUYECKOE TMPUMEHEHHE: TMOMAMIMITHUKH, JIBWKEHUE
MCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBNIeHNE MHEPIUU.

CpaBHEHHE MacC B3aMMOJICCTBYIOIINX TEII.

Bropoii 3akoH HeroTOHA.

N3mepenue cui.

CroxxeHue CHIL.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT Ae(OpPMAIIHH.

HesecomocTs. Bec Tena nmpu yCKOpEHHOM MOIBEME U MaJCHUU.

CpaBHEHHE CHII TPEHUS TTOKOS, KAYEHUS U CKOJTBKCHHUS.

VYcnoBust paBHOBecHs TBEPOTO Tesna. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomuol

W3ydenue nBuxeHus OpycKa 1o HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM 00paslie,
OT Ux JeopMaluu.

HccnenoBanue yciioBUi paBHOBECHUS TBEPIOTO Tejla, UMEIOIIEro OCh BPAIICHHUS.

Tema 3. 3akonvl coxpanenus é mexanHuke

Nmnynsc MarepuaqbHOM TOYKM (Tesla), CUCTEMbl MaTepHajbHBIX TOueK. MMmynbc cuiibl U
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMs UMITyJIbca. PeakTUBHOE IBUKEHUE.

Pabora cuiipl. MOIIHOCTE CHIIBI.

Kunernyeckas sHeprust MaTepuaibHOM TOUKH. Teopema 00 U3MEHEHUH KHHETUYECKOM SHEPTUH.

[TorenunanbHast sHeprus. lloreHuumanbHas sHeprus ynpyro naeGoOpMHpPOBaHHON MPYKUHBI.
[ToreHuunanbHast 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHuuanbHble W HENMOTEHUUaNbHbIE CHIIBL. CBsi3b pPaOOTHl HEMNOTEHUIUAIbHBIX CHJI C
M3MEHEHUEM MEXaHUYECKOM YHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHMSI MEXAHUYECKOW SHEPIUH.

VYrnpyrue n Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPHUMEHEHHE: BOJOMET, KONEpP, MPYKUHHBIN
MIACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaxTnBHOE OBMKEHME.

[Tepexon moTeHMATBHON YHEPTHH B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamoprie pabomul

N3ydeHne abCOIIOTHO HEYTIPYroro yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBanue cBA3M paOOTHI CHUJIbI C U3MEHEHHEM MEXaHMYECKOM SHEpruu Teja Ha Mpumepe
PaCTSKEHUS PE3UHOBOIO KIyTa.

Pazgen 3. MoJgiekyJsipHasi pUM3UKa 1 TEPMOAUHAMHUKA

Tema 1. Ocnogbl MONEKYAAPHO-KUHEMUYECKOT meopuu

OcCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUHM M HUX ONBITHOE OOOCHOBAaHHE.
bpoynosckoe nBuwxkenue. Juddysus. Xapaktep ABMKEHHUS U B3aUMOJCHCTBHS 4YacTHUI] BEIIECTBA.
Mopenu CTpOeHHUs Ta3oB, KUAKOCTEH W TBEPIABIX TeN U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
TUX MoJenei. Macca u pazmepsl mosiekyn. Konnuectso Bemectsa. [loctostHHas ABoraapo.

TenmoBoe paBHOBecue. Temnepatypa u e€ uzamepenue. lllkana remneparyp Llenbcus.



Mopnens wuneanbHoro rasza. OCHOBHOE YpaBHEHHE MOJEKYJISPHO-KHHETHUYECKOW Teopuun
UAeanbHOro ra3a. AOCONIOTHAs TeMIepaTypa Kak Mepa CpelHeld KMHETHYECKON SHEpruu TEIIoBOTO
nBwxeHns dactun rasa. [llkama temnepatyp KensBuHa. ['a3oBbie 3akoHBI. YpaBHeHUMEe MeHeneeBa—
Knaneiipona. 3akon JlanpTona. M3omporecchl B HACATBHOM Ta3€ C MOCTOSHHBIM KOJUYECTBOM
BenlecTBa. [ paduyeckoe npepcraBieHre U30MPOLIECCOB: U30TEpMa, U30X0pa, U300apa.

TexHu4yeckue ycTpoiCcTBa U MPAKTUUECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, J1OKa3bIBAIOIIUE JUCKPETHOE CTPOEHUE BellecTBa, (ororpaguu  MOJEKYJ
OPraHUYECKHX COCTUHEHUH.

OnpIThl 10 AU PY3UN KUAKOCTEN U Ta30B.

Mopenb GpOYHOBCKOTO JIBH)KECHUS.

Mogens onbiTa [llTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHUS.

Monensb, WTIOCTpUpYIOLIasi MPUPOY JaBICHUS ra3a Ha CTEHKU COCya.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UIE€aTbHOTO ra3a, H30MpOIIECChI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomuol

Ormpezenenne Macchl BO3AyXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEpPEHUH 00BhEMa KOMHATHI,
JABJICHUS U TEMIIepaTyphl BO3/lyXa B HEHl.

HccnenoBaHue 3aBUCMMOCTH MEX]Ty ITapaMeTpaMu COCTOSIHUSI pa3peKeHHOT'0 Trasa.

Tema 2. Ocnosvt mepmoouHamurku

Tepmoannamuueckasi cucteMa. BHyTpeHHss sHeprust TepMOAMHAMUYECKON CUCTEMBI U CIIOCOOBI
e€¢ m3MmeHeHus. KomudectBo TeroTel M paboTa. BHYTpeHHsIsI SHEprusi OAHOATOMHOTO HJEaIbHOTO
raza. Buasl Temonepenayu: TEIIONPOBOJAHOCTh, KOHBEKLIHS, M3Iy4EHUE. Y eNbHAs TEIUIOEMKOCTH
BemecTBa. Koam4ecTBo TEITIOTHI ITPHU TEIUIONEpeaaye.

[Tonsitue 06 ammabatHOM Tporiecce. [lepBriii 3akoH TepMoAMHAMUKH. [IprMeHeHHe mepBOro
3aKOHa TePMOJAMHAMUKH K H3ompoleccaM. ['papuueckast uHTeprnpeTaius padoThl rasa.

Bropoii 3akon TepmonnHaMuku. HeoOpaTuMOCTh IPOIIECCOB B MMPUPO/IE.

TeroBele MamuHbl. [IpuHIMNBI AelicTBUA TermoBbIX MamuH. [IpeoOpazoBanusi sHEpruu B
TeroBbIX MamuHax. KoaddunueHnt noneznoro aedictBus TeruioBod mammbbl. [ukn Kapao u ero
KOA(UIIMEHT MOJIE3HOTO AEHCTBUS. DKOJIOTHYECKUE MPOOIEMBbI TEIIOAHEPTE€TUKH.

TexHuueckue yCcTpOWCTBA M NMPAKTUYECKOE MPUMEHEHUWE: JBUTATENb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJNOAMIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpEHHEH SHEpruu Tejla MPU COBEPUICHUH palOThl: BbUIET MPOOKU U3 OYTHLIKU
Mo/ JEUCTBHUEM CXATOTO BO3AyXa, HarpeBaHue 3¢upa B JATYHHOH TpyOKe MyTéM TpeHUs (BUACO
-JIEMOHCTpaIus).

W3meHeHne BHYyTpeHHEH sHepruu (TeMiiepatypsl) Teja npu Terionepeaaye.

OnbIT 10 aguabaTHOMY PACcIIUPEHUIO BO3/1yXa (OMBIT C BO3AYUIHBIM OTHUBOM).

Monenu napoBoit TypOUHBI, IBUTATENs] BHYyTPEHHETO CrOPaHUsl, PEaKTUBHOTO ABUTATES.

Yuenuueckuii sxcnepumenm, nabopamoprie pabomul

N3mepenne yaenbHON TEI0EMKOCTH.

Tema 3. Azpezammnsie cocmoanusn eeuwgecmea. Dazoswvie nepexoovt

[TapooGpa3oBanue u kKoHneHcanus. Vcmapenue u kumneHue. AOCOMIOTHAsT M OTHOCHUTEIbHAs
BIIQXXHOCTh BO31yXa. HacklmeHHBId map. YaenbHas TemioTa mapooOpa3oBaHus. 3aBHUCHUMOCTH
TEeMITepaTyphbl KUIICHHSI OT JaBJICHUSI.

Teépnoe Teno. Kpucrammmueckue m amopdrble Tema. AHM30TPONHUS CBOWCTB KPUCTAJLIOB.
Kunkue xpucramisl. CoBpeMeHHble Marepuansl. [naBnenne u kpucramumsanus. Y IeiabHas TEIioTa
riasnenus. Cyoaumanus.

YpaBHEHHE TEIIOBOTO OasiaHca.



TexHudeckue yCTpONCTBA W TPAKTUYECKOE TMPUMEHEHHE: TUTPOMETP | TICUXPOMETP,
KaJIOPUMETP, TEXHOJOTHUU TIOJYUYCHHs] COBPEMEHHBIX MaTE€pHajoOB, B TOM YHCJIE HAHOMATEpPUAJIOB, U
HAaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaChIIEHHBIX MapoB.

Kunenune npu moHWKEHHOM JaBICHUH.

Crioco0Ob1 U3MEPEHHS BIAKHOCTH.

HaGmronenue HarpeBaHus U TUIABJICHHS] KPUCTATHYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomuol

N3mepenre OTHOCUTEHHOM BJIAXKHOCTH BO3TyXa.

Pasznea 4. DiiekTpoauHaMuKa

Tema 1. Dnexmpocmamuka

OJeKTpr3anus Tesl. DIEKTpUYeCKHH 3apsia. JlBa BuUOa 3JIeKTpUYeCKHX 3apsanoB. [IpoBogHukH,
JTURJIEKTPUKHU U TIOJTYIPOBOAHUKHU. 3aKOH COXPaHEHUS 3JIEKTPUUECKOI0 3apsa.

B3anmoneiictBue 3apsanoB. 3akoH KynoHa. TodedHbI 3JIEKTPUYECKUIN 3apsl. DIEKTPUUYECKOE
nosie. Hampspk€HHOCTH aniekTpudeckoro mois. [IpuHIMN cyneprno3unuy SJIeKTPUYECKUX IOJIEH.
JIuHuK HanpsHKEHHOCTH 3JIEKTPUYECKOTO TOJIS.

Pabora cun snextpocraruyeckoro noisd. [lorennuan. Pasnocts nmotenuuanos. [IpoBoaHuku u
JTURJIEKTPUKHU B AJIEKTPOCTATUUECKOM ToJie. J(uanekTpruyeckas IpOHUIIAEMOCTb.

OnekTpo€MKocTh. KoHaeHcatop. OIEeKTpOEMKOCTh  IUIOCKOTO  KOHJEHCATOpa. JHEpPrus
3apsHKEHHOT0 KOH/IEHCATOopa.

TexHudyeckue YCTpPOHCTBA U TMPAKTUYECKOE TPUMEHEHHE: 3JIEKTPOCKON, 3JIEKTPOMETP,
AJIEKTpOCTATUYECKasl 3allluTa, 3a3€MJIEHHE AJIEKTPONpPUOOPOB, KOHJIEHCATOp, KOMUPOBAIbHBIN
armapar, CTpyMHBIM IPUHTED.

Jlemoncmpayuu

VYCeTpolCTBO M IPUHIMUIT JEHCTBUSA dJIEKTPOMETPA.

B3anmoneiicTBre HaAIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE MOJIE 3apsIKEHHBIX TEl.

[TpoBOAHMKY B 3JIEKTPOCTATHUECKOM TOJIE.

DJIeKTpOCTaTUYECKAs 3aIUTa.

JIMdIeKTpUKY B 3JIEKTPOCTATUUYECKOM TOJIE.

3aBUCHUMOCTh AJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHcaTopa OT IUIOUIaJM IJIACTHH, PAacCTOSHUS
MEX1y HUIMH U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomuol

H3mepenne 31eKTpoEMKOCTH KOHEHCATOPA.

Tema 2. Ilocmoannwtii Inexkmpuueckuii mok. Toxu ¢ paznuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBHUS CYIIECTBOBAHMS AJIEKTPUUECKOTO Toka. Mctounuku Ttoka. Cuia
ToKa. [IoCTOSTHHBIN TOK.

Hanpspoxkenue. 3akon Oma 15 ydyacTka LenH.

DJIEKTPUYECKOE COMPOTHUBJIEHUE. Y IEJIbHOE CONMpPOTHBIEHUE BemiecTBa. l[locienoBarensHoe,
NapajyieIbHOE, CMEIIAHHOE COEIMHEHNE IPOBOHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jxoyns—JIena. MomHOCTh 2JIEKTPUYECKOTO TOKA.

OJIEKTPOABMKYIAs CWJIA M BHYTPEHHEE CONPOTUBICHUE HCTOYHMKA TOKAa. 3akoH Oma s
MOJIHOM (3aMKHYTOM) asiekTpudeckoi nenu. Koporkoe 3aMbIkaHue.

DJIEKTPOHHAsI MTPOBOJMMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTH COIPOTHUBIICHHUS] METAJJIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.

OneKkTpuueckuil ToK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.



[TomynpoBouuku. CoOCTBEHHAsI M IPUMECHAs! TPOBOAUMOCTh MOJIYNPOBOIHUKOB. CBOMCTBA p—
n-niepexona. [lonynpoBoiHUKOBbIE TPUOOPHI.

OJIEKTpUYECKH TOK B pacTBOpax M pacIulaBax dJIEKTPOJIUTOB. DIJIEKTPOJIMTHYECKAS
JIUcconranus. JIEKTPOIU3.

ONeKTpuYeckuil TOK B Tra3ax. CamMOCTOSTENbHBIM M HECAMOCTOSATENbHBIM pa3zpsia. MomaHus.
[Tna3zma.

TexHuueckue yCTpoWCTBAa M NPAKTUYECKOE NPHUMEHEHHE: aMIIEpMETP, BOJBTMETP, PEOCTarT,
UCTOYHUKHU TOKA, AJIEKTPOHArpeBaTeibHble MPUOOPHI, AIEKTPOOCBETUTENbHbBIE MPUOOPHI, TEPMOMETP
COIMpPOTHUBIIEHUS, BAKYyMHBIH JHMOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOJYNPOBOJIHUKOBBIN THO/,
rajabBaHUKA.

Jlemoncmpayuu

W3mepenre cuiibl TOKa U HAPSKEHUS.

3aBUCUMOCTh  CONPOTHUBIIEHUS ILWIMHJIPUYECKUX IPOBOAHUKOB OT JUIMHBI, ILIOIIAIN
MIONIEPEYHOT 0 CEYEHUS U MaTepHaa.

CmenraHHoe COeAMHEHUE TPOBOIHUKOB.

[IpssmMoe wu3MepeHne »SIEKTPOJABMKYIIEH cwibl. KoOpoTkoe 3amblKaHUE TalbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHMUS.

3aBUCHUMOCTB COTIPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPBHI.

IIpoBOIMMOCTB 3JEKTPOIUTOB.

HckpoBolt pa3psa v NPOBOAMMOCTB BO3AyXa.

OIHOCTOPOHHSS TPOBOJAUMOCTD AUOJIA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3yyenne cMemaHHOro COeIMHEHHSI PE3UCTOPOB.

N3mepenre 3eKTpOoABMKYIIEN CUIIbI HCTOYHHMKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS.

HaGmronenue anextponusa.

MexnpeameTHbie CBSI3H

W3yuenne kypca ¢usuku OazoBoro ypoBHsS B 10 Kkjacce OCyHIECTBISIETCS €  Y4ETOM
COJIepKaTeNIbHBIX MEXKIIPEIMETHBIX CBSI3€l C KypcaMH MaTeMaTHK{, OMOJIOrHH, XUMHHU, Teorpadun u
TE€XHOJIOTHH.

Mesicnpeomemnvle nousmusi, CBSI3aHHbIE C U3yYEHHUEM METOJOB HAyYHOT'O MO3HAHUS: SIBJICHUE,
Hay4HbId (akT, TUMoTe3a, (uU3WyYeckas BEJIMYWHA, 3aKOH, TEOpHWs, HAOJIOJACHHE, SKCICPUMEHT,
MOJIeJTMPOBaHUE, MOJIEIb, H3MEPEHUE.

Mamemamuxa: pelieHe CUCTEMbl ypaBHEHHH, InHelHas (yHKIus, napadoia, runepOoia, ux
rpaguku M CBOMCTBA, TPUTOHOMETpUYECKHE (YHKIMU: CHHYC, KOCHHYC, TAaHI€HC, KOTaHIEHC,
OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI U MX MPOEKIMU HAa OCH KOOPJIMHAT, CIOKEHUE
BEKTOPOB.

buonozus: Mexanuueckoe ABMKEHUE B KUBOM npupoze, nuddysus, ocMoc, TEIT000MEH JKUBBIX
OpraHu3MoOB (BUABI TEIUIONEperayl, TEIJIOBOE PaBHOBECHE), JJIEKTPUUECKHE SIBJICHHS B JKUBOM
pUpo/IE.

Xumusi: IUCKPETHOE CTPOEHHE BEIEeCTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJIIpHasi Macca, TEIJIOBble CBOMCTBA TBEPHABIX TeJ, )KMJIKOCTEM U Ta30B, AJIEKTPUUYECKHE CBOWCTBA
METAJIJIOB, AIEKTPOJIUTUYECKAs TUCCOLMALINS, TalIbBAHUKA.

Teoepagpus: BNaxxHOCTh BO3yXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE ABMXKEHUH C HCIIOJNIB30BAHMEM MEXAHU3MOB, Y4YET TPEHHS B
TEXHHKE, MOIINUITHUKH, UCIIOJb30BaHNE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHUKE (paKeTa, BOJOMET U
Ipyrue), JBUTaTelb BHYTPEHHEro CropaHusi, mnapoBas TypOuHa, OBITOBOM XOJIOAWIBHUK,
KOHJMIIMOHEP, TEXHOJIOTUU MOJyYeHHUSI COBPEMEHHBIX MaTepHalIoB, B TOM YHCJIe HAHOMATepUaJoB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTaTUYeCKas 3alluTa, 3a3€MJICHHE AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTEP, IEKTPOHArpeBaTeNIbHbIE MPUOOPHI, JIEKTPOOCBETUTENbHBIE TPUOOPHI, raTbBaHUKA.



11 KJIACC
Pa3znea 4. DiiekTpoauHaMuKka

Tema 3. Maznummnoe none. I1eKmMpoMacHUMHAA UHOYKUUA

[TocrossHHBIE MarHWTHL. B3anMoIelCcTBHE MOCTOSHHBIX MAarHuToB. MarHutHoe mosie. Bektop
MarHUTHOW MHAYKIUU. [IpuHOMN Cynmeprno3uiMu MarHUTHBIX NoJied. JIMHUM MarHUTHOM WHAYKIWH.
KapTtuna nuHuii MarHUTHOM MHIYKIMH TOJISI TOCTOSIHHBIX MarHUTOB.

MarautHoe noJie MpoOBOJHKKA ¢ TOKOM. KapTuHa JTuHUI HHAYKIIMA MAarHUTHOTO MOJISL JUTMHHOTO
MPSIMOTO TTPOBOJAHUKA M 3aMKHYTOI'O KOJBLIEBOTO MPOBOJHUKA, KaTyIIKH ¢ TOKOM. OmbeIT Dpcrena.
B3anmoneiicTBre MPOBOIHUKOB C TOKOM.

Cuta Amriepa, €€ MOIyJIb M HalpaBJIeHHUE.

Cuna Jlopenua, e€ Moaynb W HampablieHHE. /[BMKeHUE 3apsHKEHHOM YacTHIBI B OJTHOPOJTHOM
MarHuTHOM TnoJie. Pabota cuiel Jlopeniia.

SIBneHue  ANEKTPOMArHUTHOM  MHAYKIMU. [loTOK  BEKkTOpa  MarHUTHOW  MHAYKIHH.
DIIEKTPOABMKYIIAS CUIIA MHAYKIMU. 3aKOH 3JIEKTpOMariuTHOW HHyKunu dapazes.

BuxpeBoe nanekTpuyeckoe Tosie. OJNEKTPOABIKYIIAs CWiIa WHAYKIUM B TPOBOJHUKE,
JIBIKYILEMCS TOCTYNATEbHO B OJTHOPOJHOM MarHUTHOM TOJIE.

[TpaBuino Jlenua.

NHIyKTUBHOCTG. fIBIEHNE CAMOMHIYKIUNA. DJIEKTPOABMKYIIAS CHIIA CAMOUHAYKIIUH.

OHEPrusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue  yCTpoOHMCTBA W NPAKTHUYECKOE TMPUMEHEHHE: TOCTOSHHBIE  MAarHUTHI,
AJIEKTPOMArHUTHI, AJIEKTPOJBUIaTEIb, YCKOPUTEIIH 3JIEMEHTAPHBIX YAaCTHI], THAYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OneIT Opcrena.

OTKJIOHEHUE JEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.

JlvHUY MHIYKITUY MarHUTHOTO TIOJISI.

B3anmopeiicTBue qByX MPOBOJIHUKOB C TOKOM.

Cuta Ammepa.

HevictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SBiIeHHE SJIEKTPOMArHUTHOM WHTYKIIMH.

[TpaBuino Jlenna.

3aBHCUMOCTh JJICKTPOABMKYIIEH CHJIbI WHIAYKIUH OT CKOPOCTH HW3MEHEHUSI MarHUTHOIO
MOTOKA.

SIBiIeHNE CAMOWHYKIIVH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomuol

N3ydeHnne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

UccnenoBanue neicTBUs MOCTOSHHOTO MarHUTa Ha PAMKY C TOKOM.

Uccnenoanue sBIeHUS 3JIEKTPOMATHUTHON UHAYKIIWH.

Paznen 5. Kosie0anus 1 BOJHBI

Tema 1. Mexanuueckue u In1eKmpomazHumuvle KOneoanus

Koneb6arenbnast cuctema. CBOOOHBIE MEXaHWUECKHE KojeOanus. ['apMoHUYEeCKre KoJIeOaHusI.
[lepuon, yacroTa, amruTyaa u $asza konedanuit. [Ipy>kxuHHBINA MasTHUK. MaTeMaTHYECKUN MasTHUK.
YpaBHeHHe rapMOHHUECKUX Kosiebanui. [IpeBpaiienne sHeprun Mpyu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbupiii  koHTYyp. CBOOOIHBIE SJIEKTPOMATHUTHBIE KOJEOAHWS B  HUACATHBHOM
KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHS MEXKIYy MEXaHHYECKHMU M AJICKTPOMATHUTHBIMU KOJICOAHUSIMH.
®opmyna TomcoHa. 3aKOH COXpaHEHHS DHEPTUH B UACATHPHOM KOJIEOATEIHHOM KOHTYPE.

[IpencraBnenne o 3aryxaronmx KojieOaHUSAX. BBIHYKIEHHbIE MEXaHHUYECKHE KOJICOaHUs.
Pe3onanc. BeiHyXA€HHBIC 2JIEKTPOMArHUTHBIE KOJICOAHMS.



IlepemenHbIil TOK. CHHYCOMIANBHBIA NEPEMEHHBIM TOK. MONIHOCTh IEPEMEHHOIO TOKA.
AMITITUTYAHOE U IEUCTBYIOIIEE 3HAUEHUE CUIIBI TOKA M HATIPSKEHMUS.

Tpanchopmarop. IlpowsBoacTBO, mepemadya © TMOTPeOICHHE AIEKTPUYECKON  IHEPTHH.
OKOJIOTHYECKHEe PHUCKH TpPH  IPOU3BOJCTBE  3JeKTporHepruu. KynbTypa  ucCHOIb30BaHUS
AJIEKTPOAHEPIUU B MOBCEAHEBHOM JKU3HU.

TexHu4eckue yCcTpOWCTBA M NPAKTHYECKOE NPUMEHEHHUE: dJEKTPUUYECKUN 3BOHOK, F€HEepaTop
MIEPEMEHHOT0 TOKa, JTMHUHU AJIEKTporepeay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KojeOaTelabHOW CHUCTEMbI (NPYXUHHBIA WJIM MaTeMaTUYeCKUn
MasITHUK).

HaGmronenue 3aTyxarmmmx KojieOaHui.

HccnenoBanue cBONCTB BBIHYX/IEHHBIX KOJeOaHUI.

HaGmronenue pezonanca.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusl.

OcmmmnorpaMMbsl — (3aBUCMMOCTH ~ CHUJIBI  TOKA W HAaNpsOKEHUS  OT  BPEMEHH)  JUIs
AIIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mnpu mocnenoBaTeNbHOM COEIMHEHUU PEe3UCTOpa, KATYHUIKW HWHAYKTUBHOCTH U
KOH/IeHCaTopa.

Monenb TUHUM 3TEKTpOIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul

HccnenoBanne 3aBUCHMOCTH TepUO/ia MaJlbIX KoJeOaHWW rpy3a Ha HUTH OT JUIMHBI HUTU U
Macchl Ipys3a.

HccnenoBaHue nepeMEeHHOr0 TOKa B IIENMM U3 MOCIIEN0BATENbHO COEIMHEHHBIX KOHIEHCATOpa,
KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60JIHbL

Mexannuecknue BOJHBI, yCIoBUs pacnpocTpaHeHus. llepuon. CkopocTh pacrnpocTpaHEHUs H
JuiiHa BOJHBI. [lomepeunsle u npojosibHble BOJHBL. MHTepdepeHums u nudpakiuus MeXaHMYECKUX
BOJIH.

3Byk. CKOpoCTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHBIE BOJIHBI. YCIIOBHS W3Jy4Y€HUs DJIEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHtauus BektopoB E, B, V B anekTtpomMarHuTHON BoJiHE. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpa)keHUe, IIPEJIOMJIIEHUE, TIOJISIpA3aIUs, nudpaxus, uHTepdepeHus. Cxopocts
AJIEKTPOMATHUTHBIX BOJIH.

[IIkana 351eKTpOMarHUTHBIX BOJIH. [IpMeHeHne AIeKTpOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBI pagnoCBA3M U TeneBHIeHNs. Pannonokanusi.

DIIEKTPOMAarHUTHOE 3arps3HEHUE OKPYKAOIIEH CPEebl.

TexHudyeckue YCTpPOHCTBA M MPAKTUUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
YJIBTPa3ByKOBasl JUAarHOCTHKA B TEXHHUKE M MEIHIMHE, paaap, PaIHONPUEMHUK, TEIEBU30D, AHTCHHA,
tenedon, CBY - neus.

Jlemoncmpayuu

O06pa3oBaHue U pacpOCTpPaHEHUE TONEPEUHBIX U MPOI0JIbHBIX BOJH.

KoneGmromieecs Teno Kak UCTOUHUK 3BYyKa.

Habmtoienue oTpaskeHus: ¥ NpeaoMIICHHUS] MEXaHUYECKHUX BOJIH.

Habmtonienue nnrepdepeHny u AMQpakiiui MEXaHM4eCKUX BOJIH.

3BYKOBOH pPE30HAHC.

HaGmronenue cBs3u TpPOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTY/ION M 9aCTOTOM KOJIEOaHUH.

HccnenoBanue CBOWMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, NPEIOMIICHHE, IMOJSpHU3ALus,
nudpaxus, HHTeppepeHLns.



Tema 3. Onmuxa

I'eomeTpuyeckas ontuka. [IpsisMmonuHeliHOE pacpoCTpaHEHHUE CBETAa B OAHOPOJIHOM cpexe. Jlyd
cBeTa. ToueuHbIli HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHui B IIOCKOM 3€pKaje.

[Ipenomnenne cBeta. 3aKOHBI TPEIOMIICHUS CBeTa. AOCOIOTHBIA TOKa3aTelh MPETOMIICHHUS.
[TomHOE BHYTpeHHEE oTpaxeHue. [IpenenbHbIil yroil MOJTHOTO BHYTPEHHETO OTPAKECHHUS.

Hucnepcus cBera. CioxHbIi cocTaB 6enoro cera. L{ser.

Colwuparonue u paccewBaromue JHH3bI. ToHKas juH3a. DOKYCHOE PACCTOSTHUE W ONTHYECKas
cuia TOHKOM JnH3BL. [locTpoeHune n3o0pakeHni B COOMPAIOIINX M PACCEUBAIONINX JIMH3aX. DopMyna
TOHKOM JIMH3EI. Y BeJIMUECHHE, TaBaeMoe JTHH30H.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BonnoBas ontuka. MHtepdepenuus csera. KorepeHTHble HCTOYHUKU. YCIIOBUS HAONIOAECHUSA
MaKCUMyMOB U MHUHHUMYMOB B WHTEP(PEPEHIIMOHHOW KapTHHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpakums ceera. J{udpakmuonnas pemérka. YcaoBue HAOMIOAEHUS TIaBHBIX MaKCUMYMOB
MIPH TIaJICHUH MOHOXPOMAaTHYECKOTO CBETa Ha MU(PPAKITMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHudeckue yCTpOMCTBA W TPAKTUYECKOE TMPUMEHEHWe: O4YKH, Jymna, (oToanmapar,
MIPOCKITMOHHBIA ammapar, MHUKPOCKOII, TEJECKOI, BOJOKOHHAs OINTHKa, AU(paKIMOHHAS DEmETKa,
MOJISIPOUSI.

Jlemoncmpayuu

[TpstMonTMHEHHOE pacipoCTpaHeHNE, OTPaKEHUE U MpeioMiIeHHe cBeTa. OnTHYecKre IPUOOPHI.
[TomHOE BHYTpEeHHEE OTpakeHue. MoJiess CBETOBOIA.
HccnenoBanue cBONCTB N300pakeHUH B JIMH3AX.

Mogaenu MUKpOCKOTIa, TeIeCKomna.

HaGmronenue naTepdepeHnnm crera.

HaGmronenue nqudpakiuu cBera.

HaGmronenue aucnepcun cBeTa.

[TosrydeHue CIeKTpa ¢ IOMOIIIBIO TIPU3MEI.

[Tomryuenue cnekTpa ¢ TOMOIIBIO TU(PAKIIMOHHON PEHIETKY.
Ha6nronenue nonspusamnuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol
N3mepenne mokazatens IpeoMIICHHS CTEKJIa.
HccnenoBanue cBONCTB N300pakeHUH B JIMH3AX.
HaGmronenue aucnepcun cBeTa.

Pazgen 6. OcHOBBI crienMaJIbHOW TEOPUH OTHOCUTEIBLHOCTH
I'panuupl OPUMEHUMOCTH KJIACCUYECKOM MexaHuUKW. [locTynmarsl chnenuanbHOM TEOpHH
OTHOCUTEILHOCTH: MTHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BaKyyMe€, MPHUHIUIT OTHOCUTEIbHOCTH
DOHUHIITENHA.
OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAIICHHUE JJTUHBI.
OHeprusi ¥ UMITyJIbC PEISATUBACTCKON YaCTULIBI.
CB43b MACCHI C SHEPTUEN U UMITYJILCOM PEINSATUBUCTCKOM YACTHUIbI. DHEPIHUs MOKOSI.

Paszpnen 7. KBanToBas pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®oronsl. @opmyna Ilnanka cBsi3u ’HepruM (OTOHA C €ro YacTOTOW. DHEPIrUs U HUMITYJIbC
¢doToHa.

OtkpeiTue u uccnenoBanue ¢orordpdexra. OnbiTel A. I'. CroneroBa. 3akoHsl (oTorddekra.
VpaBuenue DitnmreitHa s Gotodddekra. «Kpacnas rpanura» Gororddexra.

JaBnenue cBeta. OmeiTe! [1. H. JIeOGenena.



XuMH4yeckoe JeHCTBHUE CBETA.

TexHudeckue yCTpPOWCTBA U TPAKTUYECKOE TMpUMEHEHHe: (POTOIIEMEHT, (OTOIATIHK,
COJIHEUHas Oatapesi, CBETOIHOI.

Jlemoncmpayuu

®oTod3peKT Ha YCTaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3aKk0OHOB BHENTHET0 poTodPdeKTa.
CBeTOoauoOI.

Conneynas 6arapes.

Tema 2. Cmpoenue amoma

Mopenb atoma Tomcona. OmeiTel Pezepdopma mo paccessuuto o -dactuil. [lnanerapnas Mmozaensb
atoMma. [loctynarsl bopa. M3nydyenue u nornouienre GoTOHOB IPU MEepexojie aToMa C OJJHOTO YPOBHSI
SHEPruu Ha Apyrou. Buasl cnekrpoB. CrieKTp ypOBHEN 3HEPrUU aTOMa BOJIOPOAA.

BosiHoBbI€ cBoOlicTBa yacThll. BonHel 1e bpoitnsa. KoprmyCkynsipHO-BOTHOBOW TyaJIU3M.

CrioHTaHHOE U BBIHYKJEHHOE U3ITyYeHHE.

TexHn4yeckue ycTpoicTBa U MPAKTHUECKOE MPUMEHEHHUE: CIEKTPAIbHBIM aHaIu3 (CIEKTPOCKOM),
Ja3ep, KBAaHTOBBIN KOMITBEOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Ornpezenenne JTMHBI BOJTHBI Jlazepa.
HaoOumoteHue JIMHEHYaThIX CIIEKTPOB H3JTyUCHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomuol
Halnronenue nmuHEYaToro crekrpa.

Tema 3. Amomnoe aopo

SKCI'IepI/IMeHTBI, JOKa3bIBAIOIHUE CIIOKHOCTE CTPOCHUA dapa. OTKpBITI/Ie PaaAOaKTUBHOCTH.
OmneiTel Pezepdopaa no onpeaenennio coctaBa painoakTUBHOro u3inydenus. CBoiicta anbpda-, 6era-,
raMmma-us3JIydCHUs. Bmmsnane PaaOaAKTUBHOCTH HA XUBBIC OPraHU3MBI.

OtkpeiTHE TIpOoTOHAa W HeWTpoHa. Hykmonnas mozens siapa ['eitzenOepra—lBanenko. 3apsn
anpa. MaccoBoe uucino sapa. M30tormsl.

Anbda-pacniaf. DJEKTPOHHBIH M MO3UTPOHHBIA Oera-pacnan. [amma-uzmydyeHwue.
PaIMOaKTHBHOTO pacIaja.

DOHeprus CBsI3U HYKJIOHOB B sape. SnepHbie cuibl. JlepexT maccsl sapa.
SAnepHbie peakuuu. JleneHne u CUHTES s11€ep.

Snepusiit peaktop. TepMmosiaepHblii cuHTe3. [IpoOaemMbl U MEPCHEKTUBHI SAEPHON SHEPTrEeTUKU.
DKOJIOTUYECKHUE aCIEKTHI ACPHON YHEPTETHUKH.

OneMeHTapHble YacTulbl. OTKPBITHE ITO3UTPOHA.
MeTop1 HAOJIOACHHS U PETUCTPAIINH DJIEMEHTAPHBIX YaCTHII.
dyHIaMEeHTAIbHBIE B3aUMOIEUCTBUS. EMMHCTBO (pr3nyeckoit KapTUHBI MUpPA.

TexHUUecKne YCTPOHCTBA W TPAKTHUECKOE TPUMEHEHHWE: O3MMETp, Kamepa BuibcoHa,
AJIEPHBIN peakTop, aTOMHasi 6oMoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamoprie pabomul
HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM doTorpadusim).

3akoH



Paspnen 8. DiieMeHTBbI ACTPOHOMUM U ACTPOPU3UKH

Oransl pa3BUTUs acTpoHOoMHUU. [IpukiiagHoe 1 MUPOBO33pEHUECKOE 3HAYEHHE aCTPOHOMMHU.

Bun 3B€3nH0r0 HeOa. Co3Be3nus, ipkue 3BE3/1bl, MJIAHEThI, UX BUAUMOE JIBHKEHUE.

Conneynas cuctema.

Counnue. ConmHeuHast akTUBHOCTh. MlcTtounuk sHeprun ConHua v 3BE31. 3BE3/BI, NX OCHOBHBIE
XapaKTepUCTUKHU. JlmarpaMma  «CHEKTPaJbHBIM KJIACC — CBETUMOCTBY». 3BE3IbI  TJIABHOM
MOCIIEI0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» JJIsl 3BE3]] IVIaBHOU MOCIEA0BATEIbHOCTH.
Buytpennee crpoenue 38€31. CoBpeMeHHbIE MPEACTABICHUS O MPOUCXOXKACHUU U 3BoJounn CoHIa
7 3BE31. OTarbl >KU3HU 3BE3]I.

Mineunsiii Iyt — Hama [Namaktuka. Ilonoxenne m nBuxenue ConHua B ['amaktuke. Turbl
ranakTuk. PaguoranakTiuku u kBazapel. UEpHBIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Paciinpenne Beenennoil. 3akon Xa606ma. Paz6eranue ranaktuk. Teopus bonbiioro
B3pbIBA. PeTMKTOBOE M3ITydeHHeE.

Macmrabnas ctpyktypa BeenenHoiil. MeraramakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HabmtoieHust HeBOOPYKEHHBIM TJIa30M C HCIOJB30BAaHUEM KOMIIBIOTEPHBIX MPHUIOKEHUN s
onpesieNieHUs] TOJIOKEHUST HEOEeCHbIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3HS
CeBepHOro noaymapus 1 ipKue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, mianet, Maeunoro Ilytu.

O0o0uaronee NOBTOPEeHHE

Ponp pu3uku m acTpoHOMHHM B YKOHOMHYECKOM, TEXHOJOTUYECKOM, COIMATBLHON U DTHUYECKOU
cepax NeATENbHOCTH YeJIOBEKa, poJib U MECTO (U3MKM U aCTPOHOMHU B COBPEMEHHON HaydHOM
KapTHUHE MHpa, posib PU3NUEeCKON Teopuu B (DOPMHUPOBAHHUM NPEACTABICHUN O (PU3NMUECKON KapTHHE
MHUpa, MeCTO (QU3UYECKOW KapTUHBI MHpa B OOIIEM pSIY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O MPHUPOJIE.

MexnpeameTHbie CBSI3H

W3yuenue kypca ¢usuku OazoBoro ypoBHsS B 11 kjacce ocymiecTBisieTcs ¢ y4€TOM
COJIepKaTeNIbHBIX MEXKIIPEIMETHBIX CBSI3€l C KypcaMH MaTeMaTHK{, OMOJIOrHH, XUMHHU, Teorpadun u
TE€XHOJIOTHH.

Mesicnpeomemnvle nousmusi, CBSI3aHHbIE C U3yYEHHUEM METOJOB HAyYHOT'O MO3HAHUS: SIBJICHUE,
Hay4HbId (akT, TUMoTe3a, (uU3WyYeckas BEJIMYWHA, 3aKOH, TEOpHWs, HAOJIOJACHHE, SKCICPUMEHT,
MOJIEJINPOBAHUE, MOJIEIb, U3BMEPEHHUE.

Mamemamuxa: pelleHne CHUCTEMBbl YypaBHEHUI, TPUTOHOMETpUYECKHE (DYHKUHU: CHHYC,
KOCHHYC, TAHT€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXAECTBO, BEKTOPHI U UX MPOEKINH
Ha OCH KOOpPJUHAT, CII0)KEHHE BEKTOPOB, MPOU3BOJIHBIE AJIEMEHTAPHBIX (YHKIMM, TPU3HAKU TTOA00MS
TPEYTrOJIbHUKOB, ONPEIeIeHNE IUIOUIaIN TUIOCKUX GUryp u o0béma Ted.

buonozus: snextpuyeckue SIBICHUS B KUBOW NpUpoJe, KoseOaTeNbHble ABMKEHUS B KUBOU
MIPUPO/JIE, ONITUYECKHE SIBICHUS B KUBOU MPHUPOJIE, ACUCTBUE paluallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KpUCTAJUIMYECKasi CTPYKTypa TBEPIBIX TeJ, MEXaHU3MBbI
00pa30BaHMs KPUCTAUINYECKON PEIIETKH, CIIEKTPaIbHBIM aHaIH3.

l'eocpaghus: MarHWTHBIE MONIOCAa 3€MJIM, 3alleKH MAarHUTHBIX pyl, (OTOChEMKA 3E€MHOM
MOBEPXHOCTH, MpeCKa3aHue 3eMJIeTPSCEHUH.

Texnonozcus: IMHAN 3JIEKTPOIIEpead, TEHEPATOpP NEPEMEHHOIO TOKA, JIEKTPOABUTATENb,
MHAYKLIMOHHAS Teub, pajgap, paIuonpuéMHUK, TeIEBU30D, aHTeHHa, TeinedoH, CBY - neus,
MPOEKIMOHHBIN anmnapaT, BOJIOKOHHAs ONTHKA, COJIHEYHasl OaTapes.



ININIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOTO npeameTa « Pu3nKay Ha YPOBHE CpeaHEro o0Imero oopasoBanus (0a30BbIid
ypOBeHI)) JOJI’KHO o0ecreunTh JOCTMXKCHUC CICAYIOIIUX JIMYHOCTHBIX, METAPEAMCTHBIX U
MPEIMETHBIX 00Pa30BaTEIBHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInduHOCTHBIE pe3ynbTaThl OCBOCHHsS YydeOHoro mnpeamera «Ddusmka» TOMKHBI OTpaXKaTb
TOTOBHOCTh W CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIIUEH JIMYHOCTH, CUCTEMOW IEHHOCTHBIX OPHEHTAIIMH, MO3UTHBHBIX BHYTPEHHUX YOCKICHHM,
COOTBETCTBYIOIIUX TPAJAULMOHHBIM IIEHHOCTSIM POCCHHMCKOrO OOIIECTBA, pAacCUIMpPEHUE >KU3HEHHOTO
OTbITa W ONbITA JEATEIHHOCTH B IMPOIECCE pealu3allii OCHOBHBIX HAIPaBJICHUN BOCIUTATENbHOM
JeSITeIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaxxaaHcKoOro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTH T'PAXKIAHCKON MO3UIMK O0YYaIOLIErocsi Kak aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUIICKOT0 00IIecTBa;

NPUHATHE TPATUIMOHHBIX OOILIEYETOBEUECKUX TYMAHUCTUYECKUX M JEeMOKpPATHYECKHX
IIEHHOCTEI;

TOTOBHOCTh BECTHM COBMECTHYIO JIE€ATEIbHOCTh B MHTEpEcax TIpaxJaHCKOro oOIiecTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allii;

YMEHHE B3aUMOJICHCTBOBAThH C COIIMAIbHBIMU MHCTUTYTAMU B COOTBETCTBUU C UX (QYHKIUSIMU U
Ha3HAYCHHEM,;

TOTOBHOCTh K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOopMUPOBAHHOCTb POCCUICKOM TPaKTaHCKON UACHTUYHOCTH, TATPHOTHU3MA;

LIEHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTH)KEHUSM POCCUHCKUX YUEHBIX B
obsacti (HU3UKU U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OLIEHUBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEIIEHUs, OPHUEHTHUPYACh Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B JEATEIILHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUMBOTO OYAyIIero;

4) 3¢TeTUYECKOT0 BOCIIUTAHUSA
ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIIOUYAs ICTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
(bu3HYecKoi HayKe;

5) TpyaoBoro BocnutaHus:

MHTEpEeC K paziu4HbIM chepaMm NpodecCHOHATbHON NeSTebHOCTH, B TOM YHCIE CBA3aHHBIM C
bU3MKON W TEXHWKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun u
pealin30BbIBaTh COOCTBEHHbIE )KM3HEHHBIE TUIaHbI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CamMOOOpa3oBaHWI0 B 00JacTH (U3WKKA Ha
MPOTSIKEHUH BCEU KU3HU;

6) IK0JI0TMYeCKOro BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh ~ DKOJIOTUYECKOM  KYyJIbTYphl, OCO3HaHHE TJI00AJIbHOTO  XapakTepa
9KOJIOTHYECKUX TTPOOIIEM;

IJIJAHUPOBAHUE W OCYILECTBJICHUE JIEUCTBUI B OKPY)KAIOLIECH Cpelie Ha OCHOBE 3HAHMS LiEJIeH
YCTOMYHMBOTO Pa3BUTHUS YEIIOBEUECTBA;



paclIMpeHHe OIbITa AEATEIbHOCTH SKOJIOTMYECKON HAIMpaBIIEHHOCTH HAa OCHOBE HMMEIOLIUXCS
3HaHU# 1o (HU3HKE;

7) 1EHHOCTH HAYYHOI'0 TO3HAHMS:

c(OpMHUPOBAHHOCT MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
¢buznyecKoil HayKu;

OCO3HAaHHE LEHHOCTH HAy4YHOW [esATeNIbHOCTH, TOTOBHOCTb B IpollecCe€ H3YyYeHHUs (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO U UCCIIEI0BATENIbCKYIO IEATEIIbHOCTh MHAUBUIYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHBIC Y4eOHbIe 1eHCTBHS
Ba3oBble Jlornyeckue AeiCTBUA:
CaMOCTOSITENIbHO  (OPMYJIUPOBAaTh U  aKTyaJu3upoBaTh IMpoOieMy, paccMaTpuBaTth €€
BCECTOPOHHE;
ONPENENATh UEIH AEATEIbHOCTH, 3a1aBaTh IIAPAMETPbl U KPUTEPUU UX JTOCTHKECHUS;
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUNS B PACCMAaTPUBAEMbIX (PU3NUECKHUX SBJICHUSIX;
pa3palaThiBaTh IUIaH pElIeHUs MPOOJIeMbl ¢ Yy4ETOM aHAIM3a UMEIOIIMXCS MaTepUAJbHBIX U
HEMaTepHaIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHBBI B JIESITEIIBHOCTb, OLEHUBATH COOTBETCTBHE pE3YyJbTAaTOB LEJAM,
OLICHUBATh PUCKH ITOCIIEICTBUH JESATEIBHOCTH;
KOOPAMHHUPOBaTb U  BBINOJHATH pabOTy B  YCIOBHUSX pEAIbHOIO, BUPTYIbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJIEHCTBUS;
pa3BUBATh TBOPUYECKOE MBIIIIEHUE PU PELICHUH KU3HEHHBIX IPOOIIEM.

Ba3zoBble uccienoBarebckue 1eiCTBUS:

BJIa/IE€Th HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMHI U METOIaMu (PU3UYECKOM HAYKU;

BJIa/IETh HAaBbIKAaMH Y4eOHO-HCCIIEI0BATENbCKON U IPOEKTHOM IEATEIIbHOCTH B 00J1aCTH (PU3UKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITENIbHOMY MOMCKY METOJIOB PELICHUs 33134 (U3UYECKOTO
CoOJIepKaHusl, IPUMEHEHUIO Pa3INYHbIX METOJ0B [TO3HAHUS;

BJIQJIETh BUAAMH JEATEIBHOCTU [0 TIIOJIYYEHHUIO HOBOTO 3HAHUS, €ro HWHTEepIpeTalu,
IpeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3IMUYHBIX y4EOHBIX CUTyalUsX, B TOM 4YHCJE NpPHU CO3JaHUU
y4eOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITh IPUUMHHO-CJIE/ICTBEHHBIE CBS3M U aKTyaJIM3UpPOBaTh 3a/lady, BbIIBUIATh TUIIOTE3Y €&
pellieHus, HaXOAUTh apryMEHThI Ui J0Ka3aTelIbCTBa CBOMX YTBEPXKACHWM, 3aJlaBaTh MapaMmerpbl U
KPUTEPUHU PELLEHUS;

AQHAJIM3UPOBATh MOJYUYCHHbIE B XOJI€ PELICHUs 3aJauu pe3ysabTaTbl, KpUTUUECKU OIIEHUBATh MX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHNE B HOBBIX yCIIOBUSIX;

CTaBUTh U (HOPMYJIHPOBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTENbHOM NEATENIBHOCTH, B TOM
YyHClie IPU U3YYEHUU (DU3BHKHY;

JIaBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLlEHUBATh PUOOPETEHHBIH OIIBIT;

YMETb NIEPEHOCUTH 3HAHUS MO (PU3HKE B MPAKTUYECKYIO 001aCTh HKU3HEACSITEIbHOCTH;

YMETb MHTEIPUPOBATH 3HAHUS U3 PA3HbIX IPEIMETHBIX 00JsacTei;

BbIIBUTaTh HOBBIE UJIEU, IPeJUIaraTb OPUTMHAIbHbIE MOAXO0Abl U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 3aJauH, JOINYCKAIOIINE albTEepHATUBHBIC PELLICHUS.

Pabora ¢ undopmaumeii:

BJIAZICTb HABbIKAMMU IMOJIYYCHHA I/IH(i)OpMaHI/II/I (1)I/ISI/IT-IGCKOFO COZACPIKaHUA U3 UCTOYHUKOB pPa3HbIX
TUIIOB, CAMOCTOATCIIBHO OCYIICCTBJIATHL IIOUCK, aHAJIMW3, CHCTEMAaTHU3allui0 W HHTCPHIPCTALUIO
nHGOpMalMU Pa3InYHbIX BUI0B U GOPM IPEICTABICHUS;

OIICHUBATH JJOCTOBEPHOCTH MH(MOpPMAIUH;



HCIIOJIB30BaTh CPEACTBA I/IH(i)OpMaHI/IOHHBIX 1 KOMMYHHKAIIUOHHBIX TEXHOJIOTHUH B PEIICHUA
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX ¥ OpPraHU3allMOHHBIX 3aJad C CcoOJIoJeHHeM TpeOoBaHU
SPrOHOMUKHU, TEXHUKH 0€30IacCHOCTH, TUTHEHBI, pecypcocOepekeHus, MPaBOBbIX U ATHUYECKUX HOPM,
HOPM MH(POPMAITMOHHOM O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COAEpKaHMS B pa3IMYHbIX (hopMarax ¢ yuy€TOM Ha3HAuEHUS
uHbOpMallMu M 1eJIEBOM  aylIWTOpUH, BBIOMpas ONTUMaAIbHYIO (OpMy TMpeACTaBICHUS U
BH3YaJTH3aITHH.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:

OCYIIECTBIIATH OOLIEHHE HA YpoKaX (PU3UKH U BO BHEYPOUHOI 1€ATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHQIUKTHBIX CUTYallUl U CMATYaTh KOH(IIUKTHI;

Pa3BEPHYTO M JIOTMYHO U3J1araTh CBOK TOUKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHANBUAYAIbHON pabOThI;

BbIOMpaTh TEMAaTUKy M METOAbl COBMECTHBIX JEHCTBHI ¢ y4y€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEMN Ka)KJ0r0 4JeHa KOJUIEKTHBA;

MIPUHUMATh LIEJI1 COBMECTHOM JIEATEIbHOCTH, OPTaHU30BBIBATh M KOOPJIANHUPOBATh JEHUCTBUSA 11O
€€ NOCTHKEHMIO: COCTAaBJATh IUIAH JEHCTBHUM, PacHpeAesATh POJIU C y4ETOM MHEHHMHM YYaCTHUKOB,
00CyXJ1aTh pe3y/bTaThl COBMECTHOW paboThI;

OIICHMBATh KayeCTBO CBOETO BKJIaJa W KaXKJIOTO y4yaCTHHUKAa KOMaH/bl B OOLIMI pe3yapTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;

IpejyiaraTb HOBBIE IPOEKTHI, OLEHHWBATh HAEH C TMO3UIUH HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYHIECTBIISATh MO3UTHBHOE CTPATETMYECKOE IOBEJCHUE B PA3NMYHBIX CUTYalHsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHNE, OBITh MHUIIUATUBHBIM.

PerynsiTuBHbIC YHUBEpCAJIbHbIE Y4eOHbIE 1eiicTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO  OCYILIECTBIISITh [MO3HABATEIbHYIO JEATENIbHOCTh B 00JacTH (U3UKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTaBJISITh IJJaH pEIIeHUs pacu€THBIX M KaueCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUSI PAKTUYECKOM paboThI ¢ Y4ETOM HUMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U
MIPEATNIOYTEHU
JTaBaTh OLIEHKY HOBBIM CHUTYAaIlHsIM;
pacimupsTh paMK1 y4eOHOro IpeIMeTa Ha OCHOBE JIMYHBIX MPEIOUYTEeHUM;
JenaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh Ha ce0S OTBETCTBEHHOCTh 3a
pelieHue;
OILICHUBATh MTPUOOPETEHHBIN OMBIT;
croco6cTBOBaTh (HOPMHUPOBAHHMIO M MPOSBIECHUIO APYAULMUA B 00JIacTH (PU3MKH, MOCTOSIHHO
MOBBILIATH CBOM 00pa30BaTENbHBINA U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLHOHAIbHBI HHTEJJIEKT:

JlaBaThb OLEHKY HOBBIM CHTyalUsIM, BHOCHTb KOPPEKTHBBI B JESITEIBHOCTh, OLEHUBATH
COOTBETCTBHUE PE3YNBTATOB LEIISAM;

BJIa/IETh HaBBIKAMH I103HABATENbHON pe(dieKkcuu Kak OCO3HaHUS COBEpUIAEMbIX IEHCTBHM U
MBICJIUTEIIBHBIX POLECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh MPUEMBI peIeKCHH ISl OLIEHKU CUTYalluH, BEIOOpa BEPHOTO PEIICHMUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELICHHUS 110 UX CHI)KECHHUIO;

IIPUHUMATh MOTUBBI U ApTYMEHTHI JPYTUX [IPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MIPUHUMATh ce0sl, MOHUMAs CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI U ApTYMEHTHI JPYTUX [IPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;

IpHU3HaBaTh CBOE MPABO U MPaBO JAPYTUX HA OIINOKH.



B mpouecce AOCTMKEHHUS JMYHOCTHBIX PE3yJIbTAaTOB OCBOCHMSI MPOrpamMMmbl MO (U3HMKE s
YPOBHSI CpeAHero o0Imero oOpa3oBaHUs Yy OOy4YalOIIMXCS COBEPIICHCTBYETCS 3MOIIMOHATBHBIN
WHTEIJIEKT, MPEANoIaraoumi copMrupoBaHHOCTS:

CaMOCO3HAHUS, BKIIIOYAIOLIETO CHOCOOHOCTh MOHHMMATh CBOE HMOLMOHAIBHOE COCTOSIHUE,
BHJICTh HAIIPABJICHHUS Pa3BUTH COOCTBEHHON dYMOIMOHAIIBHON c(hephl, ObITh YBEPEHHBIM B ce0e;

CaMOpEeryJIMpOBaHMsl, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE IMOBEACHHUE, CIOCOOHOCTH aJanTUPOBATHCS K SMOLMOHAIBHBIM HM3MEHEHUSIM U TPOSBIATH
TMOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTpPEHHEI MOTHBAlIMH, BKIIIOYAIOUIEH CTpeMIIeHHE K TOCTHKEHHIO LENH U YCIIEeXy, ONTUMHU3M,
MHUIMAaTUBHOCTh, YMEHUE JIEWCTBOBATh UCXO/IS U3 CBOMX BO3MOXHOCTEH;

SMIATHM, BKJIIOYAONIEH CHOCOOHOCTH TIIOHMMATh AMOLMOHAIBHOE COCTOSIHME JIPYTHX,
YUUTBIBATh €T0 MPH OCYLIECTBICHUN OOLIEHHSI, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHNBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTpAaUBaTh OTHOLIEHUS C APYTUMU
JOJIbMH, 3a00TUTHCS, MIPOSBIIATH UHTEPEC U pa3peiiaTh KOHQIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI
K xonmy oOydyenus B 10 kiacce mpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM YPOBHE JOJKHBI

OTpaXkaTb CHOPMUPOBAHHOCTD Y OOYHAIOIITUXCSI YMEHHI:

JEMOHCTPUPOBATh Ha TMpUMEpax pPojb W MecTo (Gu3uku B (HOPMUPOBAHHH COBPEMEHHOM
HAay4YHOM KapTHUHBI MHUpPA, B Pa3BUTHUM COBPEMEHHON TEXHUKM M TEXHOJOTHUM, B TMPAKTHUUECKOU
JIeITeILHOCTH JIIO/ICH;

YUYUTHIBATh TPAHUIBI MPUMEHEHHS W3YYCHHBIX (DU3UYECKUX MOJIETICH: MaTepuaibHas TOYKa,
WHEpIHaIbHAs CUCTeMa OTCUéTa, abCOFOTHO TBEPIOE TEJO, UACATBHBIN Ta3, MOJICIN CTPOCHHS Ta30B,
KUAKOCTEH U TBEPIBIX TEJ, TOUSUHBIN ANEKTPUUECKUI 3apsil MPH pelieHud GU3NIECKUX 3a/1ay;

pacmno3HaBaTh PU3NUECKHE SIBICHUS (TIPOIECCHI) U OOBSICHITh MX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KMHETUYECKON TEOPUU CTPOCHHSI BEUIECTBA M SJIEKTPOJMHAMUKHU: PABHOMEPHOE H
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE NBI)KCHHE, CBOOOIHOE IMaJIeHUEe TeJ, ABHKEHUE MO0 OKPYKHOCTH,
WHEpLHYs, B3auMo/eiicTBre Tei, nuddy3us, OpOyHOBCKOE ABHKEHUE, CTPOCHUE KHUIKOCTEH U TBEPIBIX
TeN, W3MEHEeHHe o0BEMa Tel Mpu HarpeBaHWH (OXJAKIECHUH), TEIUIOBOE pPaBHOBECHE, HCIApEHUE,
KOHJICHCAllM, IJIABJICHUE, KPUCTAJUIM3ALMSA, KUIEHUE, BIAXHOCTh BO3/yXa, MOBBIIMICHUE AABJICHHUS
raza Ipy €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXAY MapamMeTpaMy COCTOSHHUSI Tra3a B
M30Ipoleccax, MMEKTPU3aLus TeJl, B3aUMOJICHCTBHE 3apsi/I0B;

OIMKCHIBATh MEXAaHMYECKOE JBIDKEHUE, HUCIONB3Ysl (DM3MUYECKUE BEIIMYUHBI: KOOPAMHATA, MYTh,
MEPEMEIIICHUE, CKOPOCTh, YCKOPEHHE, Macca TeJjia, Cuia, UMIYJbC Tella, KUHETHYECKAas SHEprus,
MOTCHIIMANBHAS DJHEPIHsi, MeXaHW4ecKkas paboTa, MEXaHWYECKas MOIIHOCTh;, TPU OINHUCAHUH
MPAaBUIBHO TPAKTOBATh (PM3MUYECKUN CMBICT UCHOIB3YEMbBIX BEMYHMH, MX 0003HAUYEHUS U €IMHMIIBI,
HAXOAHUTH (POPMYITBI, CBS3BIBAIONINE TAHHYIO (PU3NYECKYIO BEIMYNHY C IPYTUMHU BEIIMYNHAMY,

OIHMCHIBATh M3yYCHHBIC TEIUIOBHIC CBOWMCTBA TENI U TECTUIOBBIC SIBIICHUS, MCIIONB3YsS (PU3NICCKUC

BCJIIMYHMHBI: JAaBJICHHUEC Ta3a, TEMIICpaTypa, CpEAHAA KUHCTUYCCKAA DHCPIrusad XaOTHYCCKOI'0 IABUIKCHUSA



MOJIEKYJI, CPEIHEKBaJpaTHUUHasi CKOPOCTb MOJEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSSI JHEPIrus,
pabota raza, KO3(pGUIMEHT MOJIE3HOTO JCWCTBUS TEIUIOBOTO JBHUTATENsl; MPHU OMUCAHUU TPABUIBHO
TPaKTOBAaTh (PU3NYECKUI CMBICT HCHOJB3YEMBIX BEIMYMH, UX OOO3HAUYEHUS U €IUHUIIbI, HAXOJIUTh
(bopMyIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C JPYTUMU BEJUYMHAM;

ONHCHIBATh HM3YUEHHBIE DJJIEKTPUYECKHE CBOWCTBA BEIIECTBA W JJIEKTPUYECKUE SIBICHUS
(mpouecchbl), MCHONB3ysl (PU3MUECKHE BEIMUMHBL: AJIEKTPUYECKUHM 3apsl, 3JIEKTpUYECKOe IOJe,
HaIpsOKEHHOCTh TTOJIsI, TOTEHIHAJ, Pa3HOCTh IMOTEHIMAJIOB; MPU ONUCAHUMW IPABWIBHO TPAaKTOBATh
(bu3nuUecKnil CMBICI MCIOJIb3YEMbIX BEIMYUH, UX OOO3HAYEHHs M €IMHUIIBI; YKa3blBaTh (DOPMYIIBL,
CBSI3bIBAIOIIME TAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMH BETHUYUHAMU;

aHATM3UPOBATh (PU3MYECKHE TPOLECCHl M  SIBICHHS, HWCHOIB3Yysd (U3NYecKre 3aKOHBl U
NpUHIMIBL: 3aKkOH BcemupHoro tsrorenus, [, II m III 3akoner HproTOHA, 3aKOH COXpaHEHUS
MEXAHUYECKOM DHEPIUH, 3aKOH COXPAHEHUS HMITYJbCa, NPUHLUI CYNEPHO3ULIHUUA CUJ, MPUHLIIMII
paBHOINPABUSl HHEPLMAIBHBIX CUCTEM OTCYETA, MOJIEKYISIPHO-KUHETHUECKYI0 TEOPUI0 CTPOEHUS
BEILIECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEIHEN KMHETUYECKON SHEPrUU TEILUIOBOTO JBHKEHUS MOJIEKYI C
a0COMIOTHON TeMIepaTypoil, MEepBbId 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS DJIEKTPUYECKOTO
3apsizia, 3akoH KynoHa, npu 3ToM pas3ingarh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €M0 MaTEMAaTHYECKOe
BbIpQ)XEHHUE U YCIOBUS (TPaHULIBI, 00JIACTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TPUHIMIIEI JCHCTBHS MAIIWH, MPHOOPOB M TEXHUYECKHX YCTPOMCTB;
pa3ianyaTh YCIOBHS UX O€30MaCHOTO UCIIOJIb30BAHUS B TOBCEAHEBHOM KU3HU;

BBIMOJIHATh 3KCIIEPUMEHTHl 0 HCCIENOBaHMIO (PU3MYECKMX SBIEHUH M MPOLECCOB C
UCTIOJIb30BaHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHH, MpHU 3TOM (OpMYIHpPOBaTH MpobieMy/3aaady u
TUNOTe3y Y4eOHOTO JKCIEPUMEHTa, COOMpaTh YCTAHOBKY M3 IPEIOKEHHOIO 000pyI0BaHUS,
MIPOBOAMTD ONBIT U POPMYIUPOBATEH BHIBOIBI;

OCYILLECTBIIATh MPSIMbIE U KOCBEHHBbIE M3MEpEHMs (PU3NYECKUX BEJIMYUH, IIPU 3TOM BHIOMpPATH
ONTUMANBHBIA C€HOCO0 M3MEpPEeHHsT M HCIOJIb30BaTh M3BECTHBIE METOJbl OIEHKHM IOTPEIIHOCTEH
U3MEpPEHUN;

UCCIIEIOBaTh 3aBHUCHUMOCTH MeEXIy (U3MUECKUMHU BEJIWYMHAMHM C HCIOJB30BAaHUEM MPSAMBIX
U3MEpPEHUIl, MpU 3STOM KOHCTPYMPOBATh YCTAaHOBKY, (HUKCHPOBATH pE3yJbTaThl MOIY4EHHOU
3aBUCUMOCTH (PU3UUECKUX BEIMYUH B BHJE TaONUIl U TpadUKOB, JenaTh BHIBOABI MO pPE3yJbTaTaMm
UCCIIEJOBAHNS,

coOuroaTh npasuiia O€30IaCHOTO TpyJa MpU MPOBEACHUU UCCIENIOBaHUN B paMKax y4eOHOro
HKCIEPUMEHTa, Yy4eOHO-UCCIIEOBATEIbCKOM U IMPOEKTHOM JEeSATEIbHOCTH C HCIOJIb30BaHUEM

U3MEPUTENIBHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYA0BAHMUS;



pemaTh pacy€THble 3aJaud C SBHO 3aJaHHOM (PU3MUYECKONW MOJEINbIO, HCIIONB3Ys (pHU3HUECKue
3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJM3a yCJIOBUS 33a[aud BEIOUPATh (PU3HUECKYIO MOEIh, BBIACIATh
¢busnyeckue BEIUYUHBI U (QOpPMYJbl, HEOOXOAMMBbIE MJsi €€ pelleHus, MPOBOJIUTh Pacdy€Thl U
OLIEHUBATh PEATILHOCTH MOJIyYEHHOT'O 3HaUeHUs (PU3MUECKON BETMYHMHBI;

pelars KaueCTBEHHBbIE 3a/Jayd: BBICTPAUBATh JIOTUYECKM HEMPOTHUBOPEUMBYIO ILIETIOYKY
paccyXIeHU C ONIOPOi Ha N3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PH3MUECKHUE SBIICHHS;

HCIOJIb30BAaTh MPH PELIEHUH YYeOHBIX 3a7jau COBpPEMEHHbIE HH(OPMALIMOHHbIE TEXHOIOTHH /IS
MIOUCKA, CTPYKTYpUPOBAHMs, WHTEPHpPETAllMUd U MpPeICTaBIeHUs Y4eOHOH M Hay4yHO-HOIYJISIPHOM
UH(POPMALIMHU, MOJYYCHHOM U3 pa3IMYHBIX HMCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOITY4aeMYIO
uH(POPMAIIHIO;

MIPUBOJUTH MPUMEPHI BKJIa/1a POCCUICKUX U 3apYOEKHBIX yUEHBIX-(U3UKOB B Pa3BUTUE HAYKH,
00BSICHEHUE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCITOJIb30BaTh TEOPETHUECKUE 3HAHMS MO (U3UKE B MOBCEAHEBHOM KU3HHU ISl OOecredyeHus
0e30macHOCTH TNpU OOpalleHHH C NpudopamMu M TEXHUYECKUMHU YCTPOMCTBAMM, IJIsi COXpaHEHUS
3JI0POBBS U COOJIIO/IEHUSI HOPM DKOJIOTUYECKOTO MOBEACHUS B OKpYXKalollei cpene;

paboTaTh B IpylNe C BBITOJHEHHEM pa3IUYHBIX COLMAJIBHBIX POJIEH, IJIAaHUPOBATH PabOTy
TPYIIIBI, palMOHAIBHO paclpeneNiaTh 00SI3aHHOCTU U IUIAHUPOBATh JEATENILHOCTh B HECTAHIAPTHBIX
CUTyallUsiX, AaJCKBATHO OLICHMBAThb BKJIAQJ KaXKIOTO W3 YYACTHUKOB TIPYIIBl B PEIICHHE
paccMaTpuBaeMOi TPOOIEMBI.

K xonmy oOydyenus B 11 KkJiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCSI YMEHUI:

JIEMOHCTPHPOBATh Ha MpPHUMEpPax pPOJb M MeCTO (PU3HKH B (HOPMUPOBAHHHM COBPEMEHHOM
HAay4YHOM KapTHHBI MHUpPA, B Pa3BUTUM COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B IPAKTHYECKOU
JeSITebHOCTH JIFO/IEH, LIEJIOCTHOCTD U €IUHCTBO (PM3MUECKON KapTUHBI MUPA;

YYUTBIBATh  TPAHHIBI  MPUMEHEHHMS  HU3YYCHHBIX  (U3MYECKUX  MOJeNIed:  TOUEUHBIH
JIIEKTPUYECKUH 3apsifl, JIyd CBETa, TOYCUHBI MCTOYHMK CBETA, SAEpPHAs MOJEIb aTOMa, HyKJIOHHas
MOJIeJIb ATOMHOTO sJ]Ipa MPH pelieHny (PU3MUECKUX 3a1au;

pacro3HaBaTh (U3NYECKHUE SBIEHUS (IpoLEcChl) U OOBACHATH HMX HA OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKM M KBAaHTOBOW (DMBMKU: 3IIEKTpUYECKas MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JIEHCTBUS TOKA, B3aUMOJICHCTBUE MAarHUTOB, 3JIEKTPOMArHUTHAST UHIYKIUS,
JefiCTBE MarHWTHOTO TOJS Ha MPOBOAHMK C TOKOM M JBIJKYIIMHCS 3apsl, JIEKTPOMAarHUTHbBIE
KOJIEOAaHUSI W BOJIHBL, MPSIMOJIMHEHHOE paclpoCTpaHEHHE CBeTa, OTPaKeHHe, MpeJOoMIICHUE,

uHTEeppepeHIys, Tudpakius U MOJSpU3alUs CBETa, AUCIEPCUs] CBETa, (POTOINEKTPHUUECKUI IPPEeKT



(poTorddexT), cBeTOBOE aBIEHHME, BO3HUKHOBEHHE JIMHEHYATOro CHEKTpa aTromMa BOJOpPOa,
€CTECTBEHHAsl U UCKYCCTBEHHAsl paJMOAKTUBHOCTb;

ONUCHIBATh M3y4YEHHBbIE CBOMCTBa BellecTBa (IEKTPUUECKHE, MAarHUTHbIE, ONTHYECKUE,
AJIEKTPUYECKYIO TPOBOAMMOCTh DPA3JIMYHBIX CPed) M 3JIEKTPOMArHuWTHBIE SBJIEHUS (TPOLIECCHI),
UCTIONB3YSl (PU3MUYECKHE BEIWYMHBI: AJIEKTPUUYECKHNA 3apsf], CHJa TOKA, JEKTPHUUECKOe HampspKeHUe,
AIIEKTPUYECKOE COMPOTHUBIIEHUE, PAa3HOCTh MOTEHIHMAJIOB, JJIEKTPOJABIXKYIIas CHia, paboTa TOKa,
WHAYKLMS MarHuTHOro moiisd, cuia Ammepa, cuina JlopeHna, MHAYKTUBHOCTb KATYIIKH, YHEPIHs
3JIEKTPUYECKOTO M MAarHUTHOTO MOJieH, Meproa M 4YacToTa KojieOaHUil B KosiebaTelnbHOM KOHTYpE,
3apsl M CWIa TOKa B TNPOIECCe TapMOHHMYECKHX DSJIEKTPOMAarHUTHBIX KojeOaHWi, (OKycHOe
paccTosHEe W ONTHYECKasl CHJIa JIMH3BI, IPU OMHCAHUHM MPAaBUIBHO TPAKTOBATh (PU3UYECKUN CMBICIT
UCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAUEHHUS U €IUHUIIbI, YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JTAHHYIO
(GU3NUECKy0 BEJIMUYHUHY C IPYTHMMHU BEIUYHMHAMUY;

OIUCHIBATh M3YYEHHBIC KBAHTOBBIC SIBIICHHUS W IMPOLECCHI, UCTIONB3YS (PU3MUECKUE BETHMYUHBI:
CKOpPOCTB AJIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETA, DHEPTUs U MMITYJIbC (OTOHA,
nepuoj Mojdypacnaga, SHEPrus CBSI3W ATOMHBIX sJiep, MPH ONHUCAHUU NPAaBUIBHO TPAKTOBATh
(bu3uUecKnil CMBICI MCIIOJIB3YEMbIX BEIMYMH, UX OOO3HAYCHMS M €IUHMIbI, YKa3blBaTb (OPMYJIBL,
CBSI3BIBAIOIME JAHHYIO (PU3MUECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMH, BBIYHMCIATH 3HAUYCHHE
(U3HYECKON BEJIMUMHBI;

aHAJIM3UPOBaTh (U3NYECKUE TMPOLECChl U SBIICHUS, HUCHONB3YyS (U3MUECKHe 3aKOHbI U
OpUHIMIBE 3aKOH OMa, 3aKOHBI MOCIIEI0BATEIbHOIO M MapajuleIbHOTO COEIMHEHMs NPOBOJIHUKOB,
3akoH  [xoyns—JleHna, 3akOH  JJEKTPOMAarHUTHOM  MHIYKLUH, 3aKOH  IPSIMOJIMHEMHOIO
pacnpoCTpaHEHHUs] CBETa, 3aKOHbI OTPAXXEHMsI CBETa, 3aKOHbl IPEJOMJICHUS CBETa, YpaBHEHHE
OiiHmreiiHa s porosddexra, 3aKOH COXpaHEHHs IHEPIHM, 3aKOH COXPAHEHHUS HMITYJbCA, 3aKOH
COXpPaHEHHMs 3JIEKTPUYECKOTO 3apsijia, 3aKOH COXPAaHEHHs MacCOBOT0 4McIia, rmoctynaTtsl bopa, 3akoH
pPalMOAaKTUBHOIO pachaja, NOpU HTOM pa3iuyaTh CIOBECHYI (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTUYECKOE BBIPAXKEHHE U YCIOBUS (IpaHUIlbl, 001aCTH) IPUMEHUMOCTH;

OTIpEe/IETIATh HaMpaBieHHE BEKTOpa MHIAYKIIMM MAarHUTHOTO MOJS MPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cunsl JlopeHia;

CTPOUTH M OMMCHIBATh N300paKeHHE, CO3IaBaeMO€E IJIOCKUM 3€pKajloM, TOHKOM JTMH30M;

BBINIOJHATh OKCIEPUMEHTBHl 110 MCCIEAOBAHMIO (PU3NYECKUX SBJIEHUH M TPOIECCOB C
UCIIOJIb30BAaHUEM NPSIMBIX M KOCBEHHBIX M3MEPEHUIl: P 3TOM (OpMYIUpOBaTh MpodiieMy/3a1ady U
TUIIOTE3y Y4YeOHOro HKCHEpUMEHTa, CcOoOMpaTh YCTAHOBKY U3 NPEIIOKEHHOIo 00OpYAOBaHUS,

IMPOBOAUTH OIIBIT U (bOpMy.TII/IpOBaTB BBIBOJbI,



OCYILIECTBIISTh TMPSMbIE U KOCBEHHBbIC M3MEpEeHHsI (PU3UYECKUX BEIHYWH, NMPU 3TOM BBHIOMPATH
ONTHUMAJbHBIA CIOCO0 M3MEPEHUS M MCIOJIb30BaTh M3BECTHBIE METOJbl OLEHKH IOrPEUIHOCTEN
WU3MEpPEHN;

HCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEITUYMH C MCIIOJIB30BAHUEM MPSIMBIX U3MEPEHUN: Mpu
TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCUPOBATH PE3YIbTATHI MOTYYCHHON 3aBUCUMOCTH (PUZUUECKUX
BEJIMYMH B BUE TaOIHIl U Tpa(HKOB, 1€1aTh BBIBOBI 110 PE3yIbTaTaM HCCIIECIOBAHNUS;

coOroaTh npaBuia 0€30MacHOro TpyJa MpU MPOBEIECHUH HCCIEIOBAHUN B paMKaxX y4eOHOTro
HKCIIEPUMEHTa, Y4eOHO-MCCIENOBATENIbCKOW UM TMPOEKTHOM JIEATENbHOCTH C HCHOJIB30BAaHUEM
MU3MEPUTENBHBIX YCTPOUCTB U JIA0OPATOPHOTO 00OPYIOBAHHUS;

pemars pacy€THbIE 3aJjaud C SIBHO 3aJaHHOM (PU3MUECKON MOJIENblo, UCIONb3Ys (hu3nueckue
3aKOHBI ¥ TIPUHITUIIBI, HA OCHOBE aHAJM3a YCJIOBUS 3a7a4i BHIOMPATh (GU3HUECKYIO MOJIENb, BBIICIATD
buznyeckue BeNUYUHBI U (QOPMYJbI, HEOOXOAMMBIE HJs €€ pelIeHUs, MPOBOJIUTH PacUEThl U
OIICHUBATh PEAIbHOCTD MOJYYEHHOTO 3HAYCHUS (PU3NUECKON BETHUNHBL,

pemath KauyeCTBEHHBIC 3aJayd: BBICTpaUBaTh JIOTHUECKH HENPOTHUBOPEUUBYIO IEMOYKY
pacCyXJIeHHUI ¢ ONOPOI Ha M3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

MCIOJIL30BAaTh MPH PELICHUH YYeOHBIX 3a7a4 COBpEMEHHbIE NH(OPMAIIMOHHBIE TEXHOJIOTUU JITIS
MOKCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIMH U TPEACTABICHUS y4eOHOW W HAyYHO-MOMYJISIPHOMN
uH(POPMAIIUH, TOJYICHHON W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKU AHAIM3UPOBATH MOIYy4aEMYFO
uH(pOpMaIHIo;

OOBSCHATH NPUHLUIBI JACUCTBUS MAIUH, TPUOOPOB U TEXHUYECKUX YCTPOWCTB, pa3inuyaTh
YCIIOBUS UX 0€30MacCHOTO UCTIOIH30BAHUS B TIOBCETHEBHOM KU3HU;

MIPUBOAUTH MPUMEPHI BKJIAJ]a POCCUUCKUX U 3apYyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHE MPOIIECCOB OKPYKAIOILIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTU;

UCIIONIb30BaTh TEOPETHUECKHE 3HaHMs MO (PU3MKE B MOBCEAHEBHOW XU3HU Ui OOecTeueHUs
0e30macHOCTH MpU OOpalleHUd ¢ TPUOOpaMH U TEXHUYECKUMHU YCTPOMCTBAMH, NJISI COXPAHEHUS
3/10pOBbs U COOIOACHNS HOPM KOJIOTUYECKOTO MOBEJCHHS B OKPYKaIOLLEH CPEE;

paboTaTh B rpyIIE C BHITOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJIeH, IIIaHUPOBaTh paboTy
TPYIIIBI, pAlMOHATIFHO paclpeesaTh 00I3aHHOCTH U IJIAHUPOBATh JIEATEIbHOCTh B HECTaHJAPTHBIX
CUTYaIUsX, aJIEKBATHO OLIEHUBATh BKJIAJ Ka)KJJOTO U3 YYaCTHUKOB TPYMIIbI B pEHICHUE

paccMaTpuBaeMoid IPOOIIEMEI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne

HaumeHnoBaHue pas3aeiioB

KoanuecTBo yacoB

JyeKkTpoHHbIe (HU(PPOBHIE)

n/n M TeM NPOrpamMMbl Bceero KoHTpoJibHbIe padoThI IMpakTHyeckue padoTnl oOpa3oBare/ibHbIE pecypchl
Pazgen 1. PUSUKA U METOJAbI HAYYHOI'O ITIO3HAHUS
11 duszrKa U1 METOJIbI 5 bubnmoreka [HOK
] HAYYHOTO TIO3HAHUS https://m.edsoo.ru/7f41bf72
Htoro mo pazneny 2
Paznen 2. MEXAHUKA
bubnmoreka [HOK
2.1 K 5
fHeMaTHia https://m.edsoo.ru/7{41bf72
bubanoreka LHOK
2.2 Hunanka 7 https://m.edsoo.ru/7f41bf72
53 3aKOHBI COXpPAHECHMS B 6 1 1 bubnuoreka I[HOK
' MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMUHAMUKA
bubnmoreka [HOK
3.1 0] MKT 9 1
CHOBBI https://m.edsoo.ru/7f41bf72
30 OCHOBBI 10 | bubnmoreka IHOK
) TEPMOJTMHAMUKHU https://m.edsoo.ru/7f41bf72
A
13 TPETaTHEIC . 5 bubnmoreka [HOK
’ COCTOARITL - BEMCCTRA. https://m.edsoo.ru/7f41bf72
da30BbIC EPEXOIbI
Uroro no pazaeny 24

Pa3nea 4. JIEKTPOJIMHAMUKA



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

bubnuoreka HOK
4.1 C) 10
fleKTpoctatiia https://m.edsoo.ru/7f41bf72
[TocTostHHBIM
49 AJIEKTPUYECKUA  TOK. 12 bubnuoTeka [HOK
’ Tokn B  pazTUYHBIX https://m.edsoo.ru/7f41bf72
cpenax
Uroro no pazneny 22
Pe3epBHOE Bpemsi 2
OBILEE KOJIMYECTBO 68

YACOB II10 ITPOTPAMME



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

11 KJIACC

No HaumenoBanue pazgesios | Koandecrso yacos JuiekTpoHHbIE (1IU(poBHIE)
n/n H T€M NpPorpamMmmal Bcero KonTtpoabHbie padoThl IIpakTH4yeckne padoThbI o0pasoBaTeJbHbIE PeCypChl
Paznen 1. DJIEKTPOJINMHAMUKA
M .
L1 5 aerHHTOHan HOHea 1 | 3 bubnuoTeka [HOK
. JEKTPOMarHUTHAs
p https://m.edsoo.ru/7f41c97¢c
WHTYKITUST
Hroro no paszueny 11
Paznen 2. KOJIEBAHUWSI U BOJIHBI
M
2.1 anzz:H:;Ziiii:me 9 1 bubamorexa LHOK
' P https://m.edsoo.ru/7f41¢97¢
KOJIeOaHus
M
) S ZzaquZCKHe 1 . 5 1 bubnuoreka LHOK
. JICKTPOMarHUTHBI
p https://m.edsoo.ru/7f41c97¢
BOJIHBI
bubnnoreka HOK
2.3 O 10 3
fTea https://m.edsoo.ru/7f41c97¢c
Hroro no paszueny 24
Pa3zgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
bubnuoTeka [HOK
3.1 O CTO 4 1
CHOBEI https://m.edsoo.ru/7f41¢97¢c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
41 DJIeMEHTHI KBAaHTOBOMU 6 bubnuoteka [HOK
' OINTHUKH https://m.edsoo.ru/7f41¢97¢c
4.2 Ctpoenne aToma 4 bubnauoteka IHOK



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

https://m.edsoo.ru/7{f41c97¢

bubnmnoreka HOK
4.3 A 5
TOMHOE AAPO https://m.edsoo.ru/7f41c97¢
Uroro no pazaeny 15
Paznen 5. 9JIEMEHTbBI ACTPOHOMUWU U ACTPOD®U3NKU
C)
51 a(ieh:)f{iﬁ;n . 7 bubnuoteka [HOK
‘ p https://m.edsoo.ru/7f41c97¢c
acTpopU3UKH
Wroro no pazneny 7
Pa3nen 6. OGOBIIAKOIIEE IOBTOPEHHUE
6.1 Ob6o06matomiee 4 bubnmnoreka LHOK
] MIOBTOPEHHUE https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO 68

YACOB 110 ITPOTPAMME



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

ITOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC
KoauuecTBo yacoB
Ne Jara JJieKTpOoHHBIe NU(POBLIE
Tema ypoka KoHTpoabHbIe IIpakTnyeckue
n/n Bcero HU3YyUYEeHUs o0pa3oBaTejibHbIE PecypChl
padoTsbI padoTsbl
®du3uka — HayKa 0 IpUpoJIE. bubnnoreka [HOK
Hayunbie MeTo1bI MO3HAHUS 1 https://m.edsoo.ru/ff0c32
OKPY>KaroIIero Mupa €2
Poxp 1 MecTO pU3MKH B
o ona (bco eMCHHO bubanoreka [HOK
MHUPOBAHUU COBPEMEHHOMN
p pv p 1 https://m.edsoo.ru/ff0c33
Hay4YHOW KapTHUHBI MUDA, B o6
MPAKTUYECKOU JICSITEIIbHOCTH JIHOJICH __
MexaHu4uecKoe IBUKEHHE.
OrHocute ocﬂ €XaHUYECKOTO bubnrotexa HOK
THOCHUTEIBHOCTh MEXaHUYECKOT
1 https://m.edsoo.ru/ff0c35
newkenus. [lepemernienue, 08
CKOPOCTh, YCKOPEHHUE _
PABHOMEDHOG oHeiHOe Bbubnuoreka I[HOK
BHOMEPHOE IIPSIMOJINHENH
p p 1 https://m.edsoo.ru/ff0c36
IBIKEHHUE
20
PaBHoyckopeHHOE o eifHoe bubmotexa HOK
BHOYCKOPEHHOE MIPSIMOJINHENH
yerop p 1 https://m.edsoo.ru/ff0c37
IBIKEHHUE
2e
CBoG v . bubnuoreka [HOK
BOOOHOE ITaJieHue. Y CKOPEHH
P 1 https://m.edsoo.ru/ff0c39
CcBOOOIHOTO MageHus e
KpuBonuneiinoe aBuxXeHUE. Bbubnuoreka HOK
JIBI>KeHHE MaTepHaIbHON TOUKH I10 1 https://m.edsoo.ru/ff0c3a
OKPYKHOCTH da
[IpyHIIMT OTHOCUTEIHLHOCTH 1 bubnuoreka ITOK



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2

lanunes. aeprimanbHbIe CHCTEMBI
otcueTa. IlepBbiii 3akoH HproTOoHA

https://m.edsoo.ru/ff0c3b
e8

Macca tena. Cuna. [IpuHuun
CYTIEPIIO3UIINH CHJL.

bubnmoreka HOK

Kunernueckas OHCPI'UiA

9 . https://m.edsoo.ru/ff0c3b
Bropoii 3akoH HeroToHa 1t o8
MAaTepHAIIBHON TOUYKHU =
Toetuii saxon HufoToma bubanoreka [HOK
THH 3axk0H HeroTOHA IS
10 p a https://m.edsoo.ru/ff0c3b
MaTepUalbHBIX TOUEK o8
3akoH BceMHUpHOTO TsiroTeHus. Cuna bubnuoteka [HOK
11 TsoxecTH. [lepBas kocMuueckas https://m.edsoo.ru/ff0c3d
CKOPOCTh 00
bubnmoreka HOK
Cmna yopyroctu. 3axoH I'yka. Bec
12 yHpyr K https://m.edsoo.ru/ff0c3e
TeIa
18
Cuna CSHUSL. Kosddunment
. gp 4 COmho (Z(b t bubnmoreka HOK
TpeHns. Cui [IPDOTHUBJIEHUSA IIPHU
13 p P P https://m.edsoo.ru/ff0c3f
IBIDKEHUU Tella B JKUAKOCTH WU 76
rase —
IlocTymaTenbHOE U BpalaTeaIbHOE
i 5 pait bubanoreka LHOK
BIDKEHHE a0COIIIOTHO TBEPIOTO
14 a P https://m.edsoo.ru/ff0c41
Tesma. MomMeHT cunbl. [limedo cumbl. a6
Y ci10BHs paBHOBECHSI TBEPJIOTO TeJla —
Nmnynbc MaTepuanbHOM TOUKH,
Z P bubnuoreka [HOK
CHCTEMBI MAaTEPUAIILHBIX TOYEK.
15 p https://m.edsoo.ru/ff0c43
NmMmnynbe cunbl. 3aKOH COXpaHEHUS 46
UMIYyJbca. PEaKTUBHOE JIBUKEHUE T
16 PaboTa 1 MOIIHOCTE CHJIBI. Bubanoreka HOK

https://m.edsoo.ru/ff0c45



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
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

MaTepuagbHOi Touku. Teopema 00

02
W3MEHEHUHU KHHETUYECKON YHEPTHH —
[ToteHuunanbpHast SHEPTHUS.
[ToreHnmanbHasg 3HEPrUs ypyro bubnuoteka [HOK

17 ne(OpMUPOBAHHON MPY>KUHBL. https://m.edsoo.ru/ff0c46
[ToreHmanpHas HEprus Teaa la
BOJIM3M IOBEPXHOCTH 3eMiin
[TorennuanbHbIE U
HEeNoTeHIaNbHbIe CHIIBL. CBS3b Erbaorexa 10K
18 padore! HeHOTeHuHaﬂbHHXVCHH © https://m.edsoo.ru/ff0c47
M3MEHEHUEM MEXaHUYECKOU SHEPTUU %c
CUCTEMBI TeJl. 3aKOH COXPaHEHUS —
MEXaHUYECKOM SHepruu
JIaboparopHas pabota
«MccnenoBanue CBs3H pabOTHI CUITBI
19 C U3MEHEHHEM MEXaHUUECKON
SHEPIUu Teja Ha TpuMepe
pACTSHKEHUS] PE3UHOBOTO JKIYTa»
Konrponbnas padora no reme bubnmoreka [HOK
20 «Kunemaruka. Jlunamuka. 3aK0HbI https://m.edsoo.ru/ff0c4b
COXPAHECHUSI B MEXaHUKEY 74
OCHOBHBIE OJOKEHUS ) Ermorexa 110K
21 MOICKYIAPHO-KHHCTHHCCION https://m.edsoo.ru/ff0c4d
TeopuH. bpoyHOBCKOE JBIKEHHE. )
Jicbysus -
XapakTtep ABUKEHUS U
2 B3aUMO/ICVCTBUS YaCTHI] BEIIECTBA.

Mogenu cTpoeHus ra3oB, )KUAKOCTEN
U TBEPABIX TEN



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c4502

Macca monekyin. KonuuectBo

23

BeniectBa. [locrosHHas ABoraapo

TemoBoe paBHOBecue. TemmepaTypa
24 u e€ usmepenue. [llkana Temmneparyp

Ilenbcus

Wneanprsiii raz B MKT. OcHoBHOE bubmmorexa HOK
25 https://m.edsoo.ru/ff0c4f

ypaBueHue MKT

de

A6COJ‘II(3THaH TeMnepaTypa Kak Mepa Erborexa 10K
26 CPEAHEH KHHETHHCECKOR oteprid https://m.edsoo.ru/ff0c51

JBUKEHUS MOJIEKYJI. Y paBHEHUE Lo

MenpeneeBa-Knanelipona -
27 3akoH /lanpToHa. ['a30BbIC 3aKOHBI

JIaGopatopHas padorta
)% «MccnenoBanue 3aBUCUMOCTH

MEXKy MapaMeTpaMu COCTOSIHUS

pPa3peXKEHHOTO Tra3ay

N3onpoueccel B nacaabHOM rase u bubamotexa HOK
29 https://m.edsoo.ru/ff0c57

uXx rpaduueckoe mpeacTaBieHUE Oe

BnyTtpennssa sHeprus

TEPMOJIMHAMUYECKOU CUCTEMBI U Erbamorexa 1IOK
30 crocoObI ee m3MeHeHHs. KomaecTBo hitps://m.cdsoo.ru/ff0c59

TEIUIOTHI U paboTa. BHyTpeHHsis 5H

SHEPTHS OJJHOATOMHOTO UJI€aTbHOTO

rasa

bubnnoreka [HOK

31 Bune! terionepenauu https://m.edsoo.ru/ff0cSc

36



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde

yJIeJ'II)HaSI TCIINIOEMKOCTD BEIICCTBA.

KomndecTBO TEMIIOTHI npu

bubnnoreka LHOK

32 . https://m.edsoo.ru/ff0c5c
Teruionepenaye. AauabaTHbI 16
IpoLecc
[1epBbIil 3aKOH TEPMOAMHAMUKH U bubamorera HoK
33 https://m.edsoo.ru/ff0cSe
€ro NMpuMEeHEeHHe K HU30IpolieccaM o
HeoGpatumocTs nporeccoB B bubnnoreka I[HOK
34 npupojie. Bropoii 3akoH https://m.edsoo.ru/ff0c62
TEPMOJIMHAMUKHU 30
. bubnmoreka [HOK
35 HpHHHm} Aeticrsus u KT https://m.edsoo.ru/ff0c60
TEIIOBOM MAaIlIUHBI 0a
36 Huxkn Kapuo u ero KI1JI
37 DKosornyeckue npooIeMbl
TEIJIOOHEPTeTUKU
O6o06maronuit ypok bubnnoreka LHOK
38 «MonexymsipHas ¢puzuka. OCHOBBI https://m.edsoo.ru/ff0c69
TEPMOAMHAMHUKID) 38
KonrponbHas padora no reme bubnnoreka [HOK
39 «MonexymsipHasi ¢pusuka. OCHOBBI https://m.edsoo.ru/ff0cba
TEPMOTUHAMUKH 50
ITapooGpazoBaHue U KOHCHCAIHSL. bubmorera LoK
40 https://m.edsoo.ru/ff0c63
Hcnapenue u kunenue
b6
AOCOJIIOTHAs 1 OTHOCUTEIbHAS bubnuoreka HOK
41 BJIQXKHOCTh Bo3ayxa. HaceleHHbIH https://m.edsoo.ru/ff0c64
nap ds
42 TBepaoe Teno. Kpucrammueckue u bubnuoreka [HOK



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

amopdHbIe Tena. AHU3OTPOIIHS
CBOMCTB KpUCTAIIOB. JKuakue
KkpucTauibl. COBpeMEHHbIE
MaTepuaibl

https://m.edsoo0.ru/ff0c65
0

IInaBnenue u KpucTtajuiu3anus.

bubnuoTeka [HOK

43 V nenpHas TEIIOTa IUIaBJICHU. https://m.edsoo.ru/ff0c67
Cybnumaryst 08
bubnuoreka LHOK
44 YpaBHEHHE TEIJIOBOTO OaiaHca https://m.edsoo.ru/ff0c68
20
OnexTpuszanys Tea. JJIEKTPUIECKUM bubnmoreka [HOK
45 3apsz. [[Ba Buga 9JEKTPUUYECKUX https://m.edsoo.ru/ff0c6b
3apsiioB cc
[IpoBOIHUKY, TUDIIEKTPUKU U bubnmoreka [HOK
46 IIOJIyTIPOBOIHUKH. 3aKOH https://m.edsoo.ru/ff0c6b
COXpaHEHHUsI AIISKTPUYECKOr0 3apsijia cc
B3aumopeiictBue 3apsa10B. 3aKOH bubnnoreka [HOK
47 Kynona. Todeunslil 31eKTpuuecKuit https://m.edsoo.ru/ff0c6¢
3apsL el
HanpsikeHHOCTB 3JIEKTPUYECKOTO En6imorexa LIOK
48 nons. HpuHiun Cynelf TOSHIIH https://m.edsoo.ru/ff0c6d
BIEKTPpUUYECKUX nonel. JInnuun 0
HaNpsHKEHHOCTH
Pabora cuit aeKTpoCcTaTHIecKoro bubnuoteka HOK
49 nosist. [lorennman. PazHoctsb https://m.edsoo.ru/ff0c6f
OTEHIMAIOB 00
IIpoBOHMKYN U AUDIIEKTPUKU B bubnnoreka [HOK
50 ANEKTPOCTATUYECKOM TIOJIE. https://m.edsoo.ru/ff0c70
Jvsnexkrpuyueckas NpOHUIIAEMOCTh 18



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0

bubmmoreka HOK

51 DnekrpoemMkocTh. KoHeHcaTop https://m.edsoo.ru/ff0c71
26
DJIEKTPOEMKOCTh TJIOCKOTO bubnuoteka [HOK
52 KOHJIEHCAaTopa. DHeprus https://m.edsoo.ru/ff0c72
3apsHKEHHOT0 KOHAEHCAaTopa c0
53 JlabopaTopnas padora "l3mepenue |
AJIEKTPOEMKOCTH KOHAEeHcaTopa"
[IpuHIMD NEHCTBUS U IPUMEHEHNE
KOHJIEHCATOPOB, KOMMPOBAILHOTO
54 amnmapara, CTpyMHOro IpuHTepa.
DeKTpocTaTUYeCcKas 3aluTa.
3a3eMIIeHHe AIEKTPOIPHUOOPOB
DNEKTpUUYECKUH TOK, YCIIOBUS €r0
cyuectBoBaHus. [I0CTOSAHHBIN TOK.
55 Cuna toka. Hanpsxenue.
Conporusnenue. 3akoH Oma 1t
y4acTKa [enu
[TocnenoBarenbHOE, TapauIEIbHOE,
CMEIIIaHHOE COCIUHEHUE bubnuoreka LHOK
56 npoBoIHUKOB. JlaboparopHas pabota 0.5 https://m.edsoo.ru/ff0c74
«HM3ydyeHne cCMEIanHoro 0
COEJIMHEHHMSI PE3UCTOPOBY
PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubmiorexa HOK
57 https://m.edsoo.ru/ff0c78
ToKa. 3akoH Jxoyns-Jlenua 13
58 3akon OMa Jy1st MOJTHOM (3aMKHYTOM ) 0.5 bubnuoteka [HOK

anekTpudeckoi nenu. Koporkoe
3ambikaHue. JlaboparopHas pabora

https://m.edsoo.ru/ff0c7a
€0



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126

«3mepenue IJIC nucTtouHrKa TOKA U
€ro BHYTPEHHETO COMPOTUBICHUSD)

PesepBHbiii ypok. KonTponbHas

bubnuoreka [HOK

59 pabora 1o Teme "DIeKTpoIuHaMHKa" https://m.edsoo.ru/ff0c8c
/ BITP 56
OGoGmatommii ypok bubnuoTeka [HOK
60 https://m.edsoo.ru/ff0c88
«Inexrponunamukay / BITP be
DNeKTpOHHAs POBOAUMOCTD
61 TBEPABIX METAJIIOB. 3aBUCUMOCTD
COTPOTUBIIEHUS METAJUIOB OT
temreparypbl. CBEpXIPOBOANMOCTh
6 DNEKTPUYECKUI TOK B BaKyyMe.
CBo¥icTBa DJIEKTPOHHBIX TYYKOB
[TomympoBoIHUKH, UX COOCTBEHHAs Eu6miorexa 1IOK
63 " prl MCCHES IPOBOIEMOCTE. https://m.edsoo.ru/ff0c84
CoiicTBa p-n-niepexoa.
[TorympoBOIHUKOBBIE MPUOOPHI a
DIEKTPUYECKUI TOK B pacTBOpax U Bu6morexa 110K
64 pagruaBax SCKIpOITOB. https://m.edsoo.ru/ff0c82
DNEKTPOTUTUYECKAS TUCCOIHATIHSL. ba
DIEKTPOJINU3 T
DNEeKTPUYECKUM TOK B raszax.
CaMOCI")I‘OﬂTeJIBHHﬁ u bubmmotexa HOK
65 N https://m.edsoo.ru/ff0c84
HECaMOCTOSITSIILHBIN pa3psij.
Monnus. [lnazma. a
66 DNeKTpuYecKue Mpudopsl U bubnuoteka [HOK
YCTpPOMCTBA U UX MPAKTUUYECKOE https://m.edsoo.ru/ff0c86
npuMeHeHue. [IpaBuiia TeXHUKH fc



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

0€e301acHOCTH

KonTponbhas pabora no teme
«2nektpocrartuka. [locToIHHBIN

bubnnoreka LHOK

67 N 1 https://m.edsoo.ru/ff0c8a
3NeKTpuueckuii Tok. Toku B 22
pasIuYHbIX cpeaax» T
PesepBHbIit ypok. O600maronuit buomiorexa LHOK
68 P YPOK. HHAToH 1 https://m.edsoo.ru/ffOc8f
ypok 1o TeMam 10 kitacca 6c

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a

11 KUIIACC

KoanuecTBo yacoB

Ne Hdara DJIeKTPOHHBIE NU(POBLIE
i Tema ypoka Beero KonrpoabHbie IIpakTuyeckue P — 06pasoBaTeNbHbIE pecypehl
padoThI padoThI

ITocTostHHBIC MArHUTHI U UX

B3auMOJIecTBUE. MarHUTHOE bubnmoreka [HOK
1 nojie. Bektop MaruuTHOM 1 https://m.edsoo.ru/ff0c97

WHIYKIUHU. JIMHUYM MarHUTHOM 78

WHIYKITUU

MarauTHoE€ 1oJjIe IPOBOJHUKA C Ermorexa 10K
2 TOKOM: OHUHT Jpere. 1 https://m.edsoo.ru/ff0c98

B3aumopeiicTBue MpOBOTHUKOB C fo

TOKOM

JlabGopaTtopHas paborta «3yuenue bubnuoTeka [HOK
3 MarHUTHOTO TIOJISI KaTYIIKH C 1 1 https://m.edso0.ru/ff0c98

TOKOM» fe

JleficTBMe MarHMTHOTO IOJIS Ha

MIPOBOJIHUK ¢ TOKOM. Cria

Alivmepa. JlabopaTopHas pabora bubmmorexa HOK
4 N 1 1 https://m.edsoo.ru/ff0c9a

«HccnenoBanue AeCTBUS <0

MMOCTOSTHHOT'O MarHUTa Ha pPaMKy C

TOKOM))

JlelicTBME MarHUTHOTO TOJIS Ha Bu6morexa 1IOK
5 HABIDIYTILYIOUH SAPIDICHEYTO 1 https://m.edsoo.ru/ff0c9d

yactuiy. Cuna Jlopenma. Pabora e

cuiibl JIopeHia _
6 DNeKTpOMarHuTHasi UHAYKIHS. 1

IToTok BekTOpa MarHUTHOU
uHyKiu. D J1C HHIYKIHH.



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778

3aKOH JIEKTPOMarHUTHOU
uHaykuuu Papanes

JlaGopaTopHas pabota

bubnuoreka LHOK

7 «Hccnenosanue siBIeHUS https://m.edsoo.ru/ff0cal
AIEKTPOMArHUTHOM MHAYKIIMH 50
NHnyKkTuBHOCTS. SIBIICHUE
camounaykiuu. J1C bubnmoreka HOK
8 CaMOMHAYKIMHU. DHEPTHUs https://m.edsoo.ru/ff0ca6
MarHUTHOTO TOJIS KaTYIIKU C 00
TOKOM. DJIEKTPOMArHUTHOE TOJIe
TexHuueckue ycTpoucTBa U Ux
MPUMEHEHHUE: TTOCTOSTHHBIE
9 MarHUTHI, SJIEKTPOMATHUTHI,
AEKTPOABUTATENb, YCKOPUTEIN
DJIEMEHTAPHBIX YAaCTHII,
WHAYKIIMOHHAS TIeYh
O6o6mmaromuit ypok « MarHutHoe bubnunoreka HOK
10 noJie. DIEKTpOMarHuTHas https://m.edsoo.ru/ff0cab
WHTYKITUSD) 82
Konrponsnas pabora o Teme bubnuoreka [HOK
11 «MarsaurtHoe 1oJie. https://m.edsoo.ru/ff0cad
DONEKTPOMArHUTHAs MHIYKIIHSD) 58
CB0OOOTHBIC MEXaHUYECKUE
Kojebanus. ['apmonnueckue bubnuoreka [HOK
12 Kosie0aHus. Y paBHEHUE https://m.edsoo.ru/ffOcaf
FapMOHHYECKHUX KOJIEOaHHH. 06
IIpeBpaiieHue sHeprun
13 JlabopaTopHas pabota

((I/ICCJ'Ie,I[OBaHI/Ie 3aBHUCUMOCTHU



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150

Mepro/ia MajbIX KoJeObaHuil rpy3a
Ha HUTH OT JUITMHBI HUTH Y MacChl
rpy3a»

KonebarenbHbIi KOHTYP.
CB0OOOHBIE ANEKTPOMATHUTHBIE
KOJICOAHUS B MJICATHHOM
KOJIe0aTeIbHOM KOHTYpE.

bubnmoreka IHOK

14 https://m.edsoo.ru/ff0cb8

AHanorus Mexmay 20

MEXaHUYECKUMU U

AIEKTPOMArHUTHBIMU

KOJICOAHUSIMU

®opmyna Tomcona. 3akoH Bubmorexa 110K
15 COXPAHCHI SHEPIHH B https://m.edsoo.ru/ff0cb9

UJICaJIbHOM KOJIe0aTeIbHOM o4

KOHTYpe

[IpencraBienHue o 3aTyXaroOMIMX

KoJjeOanusx. BeiHyX/1€HHbBIE bubnuoreka [HOK
16 MEXaHHUECKUE KoJIeOaHMs. https://m.edsoo.ru/ff0cbb

Pe3onanc. BeinyxaeHHbIE 86

DJIGKTPOMATHUTHBIE KOJICOaHMSI

IIepeMeHHBIN TOK.

CHHYCOUTATBHBIN TIepeMEHHBIN Bubmorexa 1OK
17 Tox. MortrocTs repeneritioro https://m.edsoo.ru/ff0cbd

TOIfa. AMIUIATYAHOE U 14

JeHCTBYIOIIEE 3HAUYCHHE CHITBI

TOKa M HallpsDKEHUs

Tpanrcdopmarop. [IpousBoacTso,
18 nepeaayda u noTpedsieHue

JNEKTPUUYECKON SHEPTUHU



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820

VYCTpoNCTBO U MPAaKTUYECKOE
IIPUMEHEHUE HIIEKTPUIECKOTrO

bubnnoreka HOK

19 https://m.edsoo.ru/ff0cc3
3BOHKa, TeHepaTopa MepeMeHHOro 24
TOKa, IMHUH dJeKTponepeaad
DKOJOTUYECKHE PUCKHU TIPH
MIPOU3BOJICTBE JIECKTPOIHEPTUH.
20 Kynbrypa ncnonb3oBanus
AIEKTPOIHEPTUU B MMOBCEAHEBHON
KHU3HU
MexaHnuecKue BOJIHBI, YCIOBUS
pacrnpoctpanenus. [lepuon. bubnuoreka [HOK
21 CKOpOCTb pacrpoCTpaHeHHUsI U https://m.edsoo.ru/ff0cca
JuinHa BosHBL. [Tonepeunsie u 54
IPOJI0JIEHBIEC BOJIHBI
3Byk. CKOpOCTH 3BYKA. bubnunoreka HOK
22 I'pomkocTs 3ByKa. BeicoTa ToHa. https://m.edsoo.ru/ff0ccc
TemOp 3BYyKa Oc
DNIEeKTPOMArHUTHBIE BOJIHBI, UX bubnuoreka [HOK
23 cBoiicTBa 1 ckopocTs. [1Ikana https://m.edsoo.ru/ff0ccf
AIIEKTPOMArHUTHBIX BOJIH e0
[TpuHIMIIBI pagHOCBSI3U U
24 TeneBuacHus. PazButue cpeacTs
cBs3u. Paguosokanus
Kontponbnas padora bubmmorexa HOK
25 https://m.edsoo.ru/ff0cc6
«Konebanus v BOJHB) -
26 [TpsimonuHeitHOe bubnuoreka [HOK
pacrpocTpaHeHHe CBETa B https://m.edsoo.ru/ff0cd3
oaHOpoaHOM cpene. ToueuHblid 50



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324

WCTOYHUK CBeTa. JIyd cBeTa

OrtpaxkeHne cBeTa. 3aKOHbI bubnuoTeka [HOK
27 oTpaxkenus ceta. [loctpoenue https://m.edsoo.ru/ff0cd4

n300pakeHUs B IIJIOCKOM 3epKaje e0

[Ipenomnenue ceta. [loaHoe ErbsamoTexa LOK
28 BHyTpeHHeeuOTpa)KeHHe' https://m.edsoo.ru/ff0cd7

[IpenenbHbBIN Yroa HOTHOTO 6

BHYTPEHHET0 OTPaXKECHUs

JlaGoparopHas paboTa bubnuoreka I[HOK
29 «M3Mepenne mokaszarens https://m.edsoo.ru/ff0cd6

NPETOMIICHUS CTEKIIa» Ja

JInn3sL HOCTVpoeHI/Ie En6imorexa LIOK
30 H306p%>KeHHH B miise. Gopyna https://m.edsoo.ru/ff0cdd

TOHKOH JIUH3BI. Y BeTUYEHHUE le

JIMH3BI

JlaGoparopHas paboTa
31 «HccnenoBaHue CBOMCTB

U300paKEHUN B JIMH3AX»

Hucnepcus cBera. CnoxxHbIN
0 cocTaB Oeoro ceera. L[Ber.

JlaGoparopHas paboTa

«Habimo1eHre Tucrepcun CBETay

WnTepdepennms ceera. bubnuoreka [HOK
33 Judpakmus cBeta. https://m.edsoo.ru/ff0ced

JndpakipionHas pemeTka 22

[TomepeyHOCTh CBETOBBIX BOJIH. bubmorexa oK
34 https://m.edsoo.ru/ff0cf0

[Tonspusanus ceera

2e

35 OnTnueckue npudopsl 1



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0

YCTPOMCTBA U YCIIOBUS UX
0e30MacHOro NpUMEHEHHs

FpaHI/IHBI MMPUMCHUMOCTHU

. bubanoreka LHOK
36 KAACCHHCCON MexaHHKHV' https://m.edsoo.ru/ff0cf8
[TocTynatsl crieluanbHON TEOPHH s
OTHOCHUTEILHOCTHU
OTHOCHUTEIIBFHOCTD bubnmoreka HOK
37 OJIHOBPEMEHHOCTH. 3aMeJICHUE https://m.edsoo.ru/ff0cfa
BPEMEHHU W COKPAIICHUE JTTHHBI 42
DHeprus u Hanlnbc Euimorexa 10K
38 PEIATHBHCTCRON il actaupl. Cssp https://m.edsoo.ru/ffOcfc
MAacChl C SHEPTUeH U UMIYIHCOM. 68
DHeprusi MoKost _
KonrtponsHas pabora «OnTHKa. bubnuoreka [HOK
39 OCHOBBI crIelIUAIbHONU TEOPUH https://m.edsoo.ru/ff0ct6
OTHOCHUTEIBLHOCTHY 10
bubnuoreka [HOK
40 ®otorr. bopmyna [Lnatica. https://m.edsoo.ru/ff0cfe
DHeprus U UMIYJIbC POTOHA 16
OTKpBbITHE U HCCIIEI0BAaHUE bubnuoreka [HOK
41 doroapdexra. OnpiTer A. T https://m.edsoo.ru/ffOcff
CroneroBa c4
3akonsl pororddekTa.
YpaBHeH(inIe 3171?13)1Teﬁﬂa IS bubmmorexa LOK
42 https://m.edsoo.ru/ff0d01
dotorpdexra. «KpacHas 5e
rpanuiay Gorodrddexra —
Hasnenue ceera. OnbiTs [1. H. bubnuoreka [HOK
43 JleOeneBa. XMIMHUUECKOE IEHCTBHE https://m.edsoo.ru/ff0d04
cBeTa a6



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862

TexHnuecKkue ycTpoucTsa u
IIPAKTUYECKOE IIPUMEHEHHE:

44

dboTornemMeHT, GOTOIATIHK,

coJlHeuHas OaTapesi, CBETOIUO]T

Pemmenue 3amau no teme bubamorexa HOK
45 N https://m.edsoo.ru/ff0d03

«NeMeHThI KBAHTOBOM ONTUKI» 0

Mogens aroma ToMcoHna. OnbITHI

Pe3§p¢)opz{a 10 PaCCesTHUIO 0. bubamorexa LOK
46 https://m.edsoo.ru/ff0d09

yacrtull. [nanerapHas Moaens 1a

aToMa

bubnuoTeka [HOK
47 [ocrynatsr bopa https://m.edsoo.ru/ff0d0a
fa

Nznyuenue u nornouieHue Er6morexa 10K
48 (oToroB mpH nepexoze aToma ¢ https://m.edsoo.ru/ff0d0a

OJIHOTO YPOBHS SHEPTUU HA £

Jpyroi. Buasl ciekTpoB _

BousiHOBBIE CBOMCTBA YaCTHLI.

Boans! ne bpoitns. bubnuoreka [HOK
49 KopnyckynspHo-BoIHOBOM https://m.edsoo.ru/ff0d0c

nyanu3m. CrioHTaHHOE U a8

BBIHY)KJICHHOC H3JIYICHUC

OTKpBITHE PATUOAKTHBHOCTH.

OHB?TI)I Pe3pepI([bopaa o bubmorexa oK
50 https://m.edsoo.ru/ff0d0f

OTIpe/ICIICHUIO COCTaBa D0

PAAMOAKTUBHOTO U3ITYICHHS —
51 CgoiicTBa anb(da-, 6era-, ramma-

u3iydyeHus. Bausnaue



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302

PAAOAKTUBHOCTH HA KUBBIC
OpraHr3Mbl

52

OTKpBITHE IPOTOHA U HEUTPOHA.
N3ortonsl. Anbda-pacna.
ONEKTPOHHBIA U NO3UTPOHHBIN
Oera-pacnaj. ["'amma-u3nydeHue

bubnmoreka LHOK
https://m.edsoo.ru/ff0d11
62

53

DHeprus CBA3M HyKJIOHOB B SIpe.

S nepHbie peakuuu. SnepHbii
peakrtop. [Ipobiemsr,
MEPCIIEKTUBBI, SKOJIOTUYECKUE
ACTIEKTHI SIAEPHON IHEPTETUKU

bubnuoreka LHOK
https://m.edsoo.ru/ff0d13
56

54

OneMeHTapHbIE YaCTULIBI.
OTtkpbITHE TO3UTPOHA. MeToabl
HaOJII0IEHUS U PETUCTPaLUU
3JIEMEHTAPHBIX YaCTHULI.
Kpyraslii cton
«DyHIaMeHTaIbHBbIE
B3auMoaeucTBusa. EnMHCTBO
(bu3nyecKoil KapTUHBI MUpa

bubnuoTeka [HOK
https://m.edsoo.ru/ff0d0e
38
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DTanbl pa3BUTUS ACTPOHOMHUH.
[IpuxknagHoe u
MHPOBO33PEHYECKOE 3HAUCHUE
actpoHomuu. Buj 3Be3/1HOTO
HeOa. Co3Be3us, IPKUe 3BE3/IbI,

IIaHEThI, UX BUAUMOC ABHUKCHHUC.

CoiHeuHast cucreMa

56

Counie. ConHeuHast akTUBHOCTD.

HcTtounuk sneprun ConHIa U
3B€3]1



https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
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3Be3/BI, UX OCHOBHEIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHON
MOCJIEIOBATEILHOCTH.
BuyTtpenHee cTtpoeHue 3Be3.
CoBpeMeHHBIE TTPEICTABJICHHS O
MIPOUCXOXKJICHUH U 3BOJIIOLUU
CouHIIa ¥ 3B€31

58

Maneunsiit [yt — Hama
lNanaxtuxka. [Tomoxenue u
neuxxenue ConHua B [ManakTuke.
lNanaktuku. YepHble AbIPHI B
AJIpax rajJaKTHK.

59

Bcenennas. Pasoeranue
ranakTuk. Teopus bosbioro
B3pbIBa. PENIMKTOBOE U3ITydeHHUE.
MeTtaranakTuka

60

Hepemennsie npo6nembl
aCTPOHOMHUU
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KonTtponsHas pabota «neMeHTHI
ACTPOHOMHH U aCTPODHUIUKN

62

O606maromuii ypok. Poib
($U3UKK ¥ ACTPOHOMHH B
9KOHOMHYECKOH,
TEXHOJIOTUYECKOM, COIMAIbHON B
ATUYECKOM chepax NeaTeTbHOCTH
YyeJioBeKa

63

O6o06matomuii ypok. Ponb u
MeCTO (PU3UKH U aCTPOHOMUU B
COBPEMEHHOM HAYYHOU KapTHUHE




MHpa
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O6o06matromuii ypok. Posb
(bU3NYECKOM TeOpHH B

dbopMupOBaHUHU NPEICTABICHUN O

buznyeckoil KapTUHE MUPa

65

O6o6maromuit ypok. Mecto
(bu3MYECKOM KapTUHBI MUPA B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHOHAYYHBIX
IPEICTABICHHUN O IIPUPOJIE

66

PesepsHbIil ypok. MaraurHoe
noJie. DJIEKTpOMarHuTHas
VHAYKLUS

67

PesepsHblit ypok. OnTuka.
OcHOBBI CIELIMATIBHONW T€OpUn
OTHOCHUTEJIbHOCTHU

68

PesepsHblii ypok. KBanrosas
¢du3uKa. DIeMEeHThl ACTPOHOMHHU
1 acTpoU3UKH

bubnuoreka [HOK
https://m.edsoo.ru/ff0d17
84

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOT'O NPOLUHECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

1. ®uzuka, 10 kmacc/ Msxummes I'.4., Byxosues b.b., Corckuii H.H.

nox penakuueit [Tapdentreoit H.A., AO «M3narenscTBo «IIpocBemenue»

2. ®usuka, 11 kmace/ Mskumes I'.4., Byxosues b.b., Hapyrun B.M.

nox penakuueit [Tapdpentreroit H.A., AO «M3marenscTBo «IIpocBemenue»

METOIUYECKHUE MATEPUAJIBI UISA YUUTEJIA

1. MsakumeB I'.4., BbyxosueB b.b., Corckmii H.H. ®usmka. 10 kmacc: ydeOHUK AJis
00111e00pa30BaTEeIbHBIX OpraHU3aIyii: 0a30BBIA M YIIIYOJICHHBIM YPOBHH; 1Moj pemakimend H.A.
[TapdenTtbeBoii — 9-e uzn. — M.: [Ipocsemenue, 2022

2. Msxume I'.4., byxoeues b.b., Yapyrun B.M. ®wusuka. 11 xmacc: y4eOHHMK aJis
00111e00pa30BaTEeIbHBIX OpraHU3aIMii: 0a30BBIA M YIIIYOJICHHBIM YPOBHH; Moj pemakimend H.A.
[TapdenTtbeBoii — 9-e uzn. — M.: Ilpocsemnienue, 2023

3. CpenctBa UKT: kommbroTep, MyJIbTUMEIAA TIPOEKTOP.

4. Tabnwuipl, IaKaThI, TOPTPETHI YUEHBIX



HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

®usuka. Ennnas kosuiexknus HHOP. Ipeavernas ko/uteknusi « Du3ukKa

http://www.effects.ru ['azera «Pusuka» M3garensckoro noma «IlepBoe ceHTAOps»

https://ens.tpu.ru 3annMaTenpHas Gpu3nKa B BOIpocax U oTBeTax: cat B. EnpkuHa

https://kvant.mccme.ru Knacc!nas ¢usuka: caiit yunrtens ¢pusuku E.A. Banaunoit

https://phys.spbu.ru/library Mup ¢usuku: nemMmoHcTpanuu pu3nueckux 3KCIeprMEHTOB

https://physics.nad.ru ®u3nka B mpe3eHTAIMAX

https://afportal.ru ITpoexT «Bcs dpusnka»

https://gannalv.narod.ru/fiz ®u3mka BOKpyT HaC

https://nano-edu.ru

BuptyansHblii MeTonnueckuil KabuHeT yunutens Gpuzuku u actpoHomun: cadt H.H. T'omynuHo#

®dusnka — 10 xmacc — Poccuiickas anekTponHas mkoia (resh.edu.ru)

bu6moreka [{OK https://m.edsoo.ru

®usuka — 11 kinacc — Poccuiickas anekrponHas mkona (resh.edu.ru)

bubnuoteka I{OK https://m.edsoo.ru
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