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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIero
oOpa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUI U TpeOOBaHUH K pe3ysibTaTam
OCBOCHHMSI OCHOBHOM 00pa3oBaTesibHOM MporpaMmsl, npeacTaBieHHbIx B PI'OC
COO, a Takxe c yd€toM deaepanbHOil pabouelt MporpaMMmbl BOCIIUTAHUS U
KOHIIETIIMY TpenoaBanus yueoHoro npeamera «Pusnka» B 00pa3oBaTesIbHBIX
OpraHU3aAUAX Poccuiickoi Odenepannu, peanu3yrommx OCHOBHEIE
oOpa3oBarenbHbIE MPOTPAMMBI.

Conepxanue mporpaMMbl 1Mo (U3HMKE HampapieHO Ha (OpMHUpPOBaHUE
€CTEeCTBEHHO-HAyYHOU KapTUHbI Mupa oOyuaromiuxcs 10-11 kmaccoB mpwu
oOyueHnn uX @u3nke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-
HesTebHOCTHOTO  moaxoaa. [lporpamma 1o  QU3HMKE  COOTBETCTBYET
tpeboBanusiMm GI'OC COO k mIaHUPyEeMbIM JHUYHOCTHBIM, MPEAMETHBIM U
METaIpeIMETHBIM pe3yiibTaTaM OOy4YeHHS, a TAKKE YUUTHIBAET HEOOXOJUMOCTh
peanu3ali  MEXKMPEIMETHBIX CBi3ed (U3NKH C €CTeCTBEHHO-HAyYHBIMU
y4eOHbIMU TIpeaMeTaMHu. B Hell ompenemnsitoTcsi OCHOBHBIE IENH H3YYCHHS
bu3MKK Ha ypOBHE CpellHero 001iero o0pa3oBanusl, MIIAHUPYEMbIE PE3YIIbTAThI
OCBOCHHS Kypca (PU3UKH: JTUYHOCTHBIE, METalpeAMETHBIC, MpeaMeTHbIe (Ha
0a30BOM YpOBHE).

[Iporpamma no Gpu3uKe BKIIOYAET:

e IUIAHUPYEMbIE Pe3yIbTaThl OCBOCHUS Kypca GU3HKU Ha 06a30BOM YPOBHE,

B TOM UYHCJIE IPEIMETHBIE PE3YyJIbTAThI 110 TOJlaM 00yUEeHHUS;

e cojepkaHue yaeOHoro npeameta « Du3nkay 1mo rojgaM o0ydeHusl.

du3nka KaKk Hayka O HauOoyiee OONIMX 3aKOHAX MPHUPOIBI, BBHICTyMas B
KauecTBE y4eOHOT0 IPeIMETa B IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIA]] B CUCTEMY
3HaHUM 00  okpyxatomem  wmupe. IlxonbHbIE  Kypc  Gu3MKH — —
CUCTEMOOOPA3yIONIUK 11  €CTECTBEHHO-HAYYHBIX yUEOHBIX MPEIMETOB,
MIOCKOJIbKY (DU3UYECKHE 3aKOHBI JieKaT B OCHOBE IIPOIIECCOB U SIBJICHHIA,
H3y4aeMbIX XUMHEH, Owosoruei, usnueckoil reorpadueii U acTPOHOMHUECH.
Hcrnonp3oBaHne M aKTUBHOE TMPUMEHEHHE (U3MUECKUX 3HAHUM OMpeeiseT
XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cepe SHEpPreTUuKH,
TPAHCIIOPTa, OCBOEHUSI KOCMOCA, MOJy4eHUsI HOBBIX MaTEPUAIOB C 3aJJaHHBIMU
cBolicTBaMH ® JApyrux. W3yueHue QUMK BHOCUT OCHOBHOM BKJIAJ B
dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KAapTUHBI MHpa OOydYaromuxcsi, B
dbopMupoBaHWEe YMEHUW TPUMEHSITh HAyYHBIH METOJ TO3HAHUA TpHU
BBITIOJITHEHUY UMHU YY9€OHBIX UCCIICIOBAaHUM.

B ocHOBy kypca ¢u3uku 11 ypOBHSI CpeaHEro oO0miero oOpa3oBaHMS
MOJIOKEH Psii UAEH, KOTOpPhIE MOXHO paccMaTpuBaTh KaK MPUHIUIIBI €ro
MIOCTPOCHMUSI.

Hoesa yenocmuocmu. B COOTBETCTBUU C HEW KypC SBISICTCS JOTHYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTEPHAIT 3 BCEX pa3iesioB (DU3UKH, BKITIOYALT KaK
BOIIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOMN (DH3HUKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW maTepuall Kypca (U3UKA
o0beuHEH BOKpYr ¢u3MUeckux Teopuil. Bemymmm B Kypce sBIsSeTCS
dbopMupoBaHrE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MAaTEpPUH, BEIIECCTBE U
noJie.

Hoes eymanumapuzayuu. EE peanmzanus mpeanonaraeT MCIOIb30BAHUE
T'YMaHUTAPHOTO MOTEHIHANAa (U3UIECKON HAyKU, OCMBICIICHUE CBSI3M PA3BUTHS
¢u3nkn ¢ pa3BUTHEM OOIIECTBa, a TaKke C MHPOBO33PECHUECKUMH,
HPaBCTBEHHBIMHU U YKOJIOTHIECKUMU MTPOOTIEMAMHU.



Hoess npuxnaonoti nanpaenennocmu. Kypc (usuku mnpenmnosaraet
3HaKOMCTBO C IIUPOKUM KPYTOM TEXHUIECKUX H TEXHOJIOTHUECKUX MPHITIOKEHUH
M3YyYCHHBIX TEOPUI U 3aKOHOB.

Hoes skonoeuzayuu peanusyercss MOCPEACTBOM BBEICHHUS JIIEMEHTOB
COJICp)KaHUs, TOCBSIIEHHBIX JKOJIOTHYECKUM TpobdiIeMaM COBPEMEHHOCTH,
KOTOPBIC CBSI3aHBI C PA3BUTHUEM TEXHUKH U TEXHOJOTHH, a TaKKe 00CYKICHUSI
npoOJieM  palMoHANBHOTO  MPHUPOAOINONB30BAaHUS U AKOJOTHYECKOH
0€30MacHOCTH.

CrepKHEeBBIMU JJIEMEHTaMH Kypca (M3MKH Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHwUs ABJSIIOTCS (u3Hueckne Teopuu (GopMUpPOBaHKE TIPEICTABICHHUNA O
CTPYKTYpe MOCTPOCHUS PUZNICCKON TEOpHUH, Poiu (PyHIaAMEHTATBHBIX 3aKOHOB
U TPUHLIUIOB B COBPEMEHHBIX TMPEJCTABICHUSX O TMPUPOJIE, TpaHHUIaX
NPUMEHUMOCTH TEOPHM, JJIi ONHUCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUN U
IIPOIICCCOB).

CucteMHO-IesITeTLHOCTHBIN MOX0/T B Kypce (DU3UKU peaiu3yeTcsl MPexie
BCEro 3a CUET OpraHU3aAINK IKCIIEPUMEHTAIBHOM IEITEIbHOCTH 00YyYaroIuXCsl.
st 6a30BOTO ypOBHS Kypca (PHU3MKM — OTO UCIHOJIb30BAaHUE CHUCTEMBbI
(GpOHTANBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB M JabOpaTOpHBIX padoT,
KOTOpBIE B IIporpaMme 1o (pusuke oObeAMHEHBI B OO CIIMCOK YYCHUYECKUX
IpaKTUYECKUX paboT. Beijenenne B ykazaHHOM NepedHe J1abopaTOpHBIX padoT,
IPOBOJUMBIX JIJIi KOHTPOJIE M OIICHKH, OCYIIECTBISETCA YYaCTHUKAMHU
00pa3oBaTEeNbHOTO MpOIecca HMCXOAS M3 OCOOCHHOCTEM IIJIAHUPOBAHUS U
ocHamieHus: kabunera ¢usukd. Ilpu »3ToM oOecreunBaeTcss OBJaJCHHE
0OyJaroIMMUCS YMEHUSIMH TPOBOJUTH KOCBEHHBIC U3MEPEHUS, UCCIICTOBAHMUS
3aBUCUMOCTEH (DU3UYECKUX BEITUYHMH M TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUTIOTES.

Bonbioe BHUMaHWE yIENSETCS PEIICHUIO PACUETHBIX M KaueCTBEHHBIX
3anau. [Ipu sTOM JU1st pacU€THBIX 337124 IPUOPUTETOM SIBIISIOTCS 3a/1a4 C SIBHO
3aJIaHHON (PU3UYECKON MOJIETIBIO, TIO3BOJISIFOIINE TPUMEHSTh U3YYEHHBIC 3aKOHBI
M 3aKOHOMEPHOCTH KaK M3 OJIHOTO paszjiena Kypca, Tak U UHTETPUPYS 3HAHUS U3
pa3HbIX pasznenoB. [ KaueCTBEHHBIX 3a/1au MPUOPUTETOM SIBJISIOTCS 3aJaHUs
Ha O0BSICHEHHE TTPOTEKaHUs (PU3UUECKUX SABJICHHUM U MTPOIIECCOB B OKPYKAIOIICH
KU3HU, TpeOytolue BeIOOpa (PU3MYECKON MOJENH ISl CUTyallud MpPaKTHUKO-
OpHEHTHUPOBAHHOTO XapakTepa.

B coorBerctBun ¢ TtpeboBanusimu DPI'OC COO k wmarepuansbHO-
TEXHUYECKOMY OOECHEYEeHHI0 yueOHOro mpolecca 0a30BbIil ypoBeHb Kypca
¢u3NKKM Ha YpPOBHE CpEIHEro OoOIero oOpa3oBaHUS JODKEH H3y4aThCs B
YCJIOBHSIX TIPEIMETHOTO KaOnuHeTa (M3UKU WK B YCIOBHUSX MHTETPUPOBAHHOTO
KaOuMHeTa MpPEIMETOB €CTECTBEHHO-HAY4YHOro IMKiIa. B kabunere Qusuku
JOJDKHO OBITh HEOOXOAMMOE JIabOpaTopHOE O0OPYIOBAaHUE ISl BBHIMOTHEHUS
YKa3aHHBIX B TporpaMme 10 (PU3NKE YYCHHUYECKUX MPAKTHYECKUX PAOOT U
JE€MOHCTPALIMOHHOE 000pYy/I0BaHHUE.

JlemoHCTpannoHHoe 000pynoBaHue (GOPMHUPYETCS B COOTBETCTBUU C
MPUHITUIIOM MHWHHMAJIBHOW JOCTaTOYHOCTH M OOECHEYMBACT IOCTAHOBKY
MEPEUYNCICHHBIX B TIPOrpaMMe MO (PU3MKE KIIOYEBBIX JIEMOHCTpAIUil s
WCCIICOBAHMS W3Y4YaeMbIX SBJICHUH W TPOIECCOB, OHMIUPHUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHECHHM.

JlabopaTopHoe 0OOOpymOBaHHE [JIsi YUYEHWUYECKHX MPAKTUYECKHX pPadOT
dbopMupyeTCs B BUI€ TEMATUIECKUX KOMIUIEKTOB U 00€CTIEUNBAETCS B pacuéTe
OTHOTO KOMIUIEKTa Ha JBYX OOydJaronmmxcs. TeMaTH4ecKue KOMIUICKTHI
1a00paTOPHOTO OOOPYIOBAaHUS ODKHBI OBITHh TOCTPOCHBI HA KOMIUIEKCHOM



UCIIOJIb30BAaHUU AHAJIIOTOBBIX U U(PPOBBIX TPUOOPOB, a TAKIKE KOMITBIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUJIE IU(POBBIX Jab0paTOpuil.
OCHOBHBIMHU 1IEJISIMU U3y4€HUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

dbopMHpOBaHHE MHTEpECa M CTPEMIICHHS OOYYaIONMIUXCS K HAyIHOMY
U3YYCHHUIO MPUPOJIBI, PA3BUTHE X HHTEIUICKTYaJIbHBIX M TBOPUYCCKHX
CIIOCOOHOCTE;

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

(dbopMHpOBaHNE HAYYHOTO MHPOBO33PCHHS KaK pe3ysibTara HU3YYCHHS
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHHEe YMEHHH OOBSICHATH SIBJICHUS C HCIOJIb30BaHUEM
(hM3UYECKUX 3HAHUN U HAYYHBIX JI0KA3aTEIbCTB;

dbopMupoBaHUEe MPEACTABICHUN O POJU (DU3UKHU IS Pa3BUTHUS JPYTUX
€CTEeCTBEHHBIX HaYK, TEXHUKHA U TEXHOJIOTHM.

HOCTI/I}KGHI/IG OTHX ueneﬁ oOecrneunBaeTCs PCHICHUCM CIICAYIONINX 3a1a4 B
IIpOoLCCCC NU3YUYCHUA KypcCa (1)I/IBI/IKI/I Ha YPOBHC CPCIHCTO O6IHGFO 06p330BaHI/IiII

npuoOpeTeHHEe  CHUCTeMBbl  3HaHUKM 00  o0mmx  (u3Hueckux
3aKOHOMEPHOCTSIX,  3aKOHAaX, TEOpHUSX, BKIKOYAs  MEXAHUKY,
MOJICKYJISpHYIO (U3UKY, DJICKTPOJAMHAMHUKY, KBAHTOBYIO (H3UKY U
AJIEMEHTHI acTPODU3UKH;

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

OCBOCHHE CITOCOOOB PEIICHUS Pa3IMYHBIX 3a/Jad C SIBHO 3aJIaHHOM
(dbu3uYeCcKO MOJIENbI0, 3a7a4, MOAPa3yMEBAIOIINX CaMOCTOSTEIBHOE
co3JlaHue (PU3HIECKON MOCITH, aICKBATHOM YCIOBUSM 3aJ1auu;
MOHUMAaHHE (PU3MUECKUX OCHOB M MPUHIUIIOB JEHUCTBUS TEXHUUYSCKHUX
YCTPOMCTB W  TEXHOJOTMYECKUX TMPOILECCOB, HX BIHUSHHUSA Ha
OKPYXarUIyIo Cpeay;

OBJIAJICHUE METOJAMH CAMOCTOSITEIIBHOTO TJIAHUPOBAHUS Y IPOBEACHUS
(U3UYIECKHUX IKCIIEPUMEHTOB, aHAJIN3a U HHTEpIIpeTallui HH(HOPMAIIHH,
OIPEJICJIEHUS JOCTOBEPHOCTH MOJIYYCHHOI'O PE3YJIbTATA;

cO3JaHue YCIOBUM JUIA pa3BuTUA YMEHUH IIPOEKTHO-
HCCJIEI0BATEILCKON, TBOPUYECKOM JIESITEIIBHOCTH.

Ha usydyenue ¢usuku (6a30BbI YpOBEHB) Ha YPOBHE CPEIHETO OOIIETO
obOpazoBanust orBoautcsi 136 yacoB: B 10 kacce — 68 yacoB (2 yaca B HEJIIETIO),
B 11 knmacce — 68 yacoB (2 yaca B HEAEINIO).

[Ipenmaraemeiii B mporpamMme 1o (U3MKe MEpPEUYeHb JIADOPATOPHBIX H
MPAKTUYECKUX PabOT SBISETCS PEKOMEHIOBAaHHBIM, YUWUTEIh JEJIacT BBIOOP
MPOBECHHS JTabOpPaTOPHBIX PAadOT M OMBITOB C YYETOM HWHIWBHIYATHHBIX
0COOEHHOCTEH 00yJaromuxcs.



COIEPKXAHUE OBYYEHUA
10 KJTACC

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

®dusuka — Hayka o npupoje. HayuHble METObI TTO3HAHUS OKPYKAIOIIETO
Mupa. Ponb BKCliepuMEHTa M TEOpUU B IIPOLIECCE ITIO3HAHMS TPUPOIBI.
DKCIepUMEHT B (DU3HKE.

MopenupoBanue puU3MUECKUX SBJICHUHN U MpolieccoB. HayuHbie TUTIOTE3HI.
dusznveckue 3aKOHbI U TeOpuH. [ paHUIIbl MPUMEHUMOCTH (PU3HMUYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u MecTo du3uku B popMHpOBaHUU COBPEMEHHON HAayYHOW KapTHUHBI
MHpa, B IPAKTUYECKOU AEATEIbHOCTH JIFOICH.

Jlemoncmpayuu

AHaJIoroBele ¥ HMU(POBBIE H3MEPHUTEIBHBIC MPUOOPHI, KOMIILIOTEPHBIC
JATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexanunueckoe ABMkeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKCHMUS.
Cucrema otcuéra. TpaekTopusi.

[lepemernienue, ckOpocTh (CpelHss CKOPOCTb, MTHOBEHHAs] CKOPOCTH) M
YCKOPEHUE MaTepUaJIbHOW TOYKH, UX MPOCKIIMU HAa OCH CHUCTEMbI KOOpJMHAT.
CioxxeHue nepemMelieHuil u CI0KEeHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEIHOE ABMXeHHe. | paduku
3aBUCUMOCTH KOOPJWHAT, CKOPOCTH, YCKOPEHHS, MNYyTH U IEepEeMEIICHUS
MaTepuaIbHOW TOYKH OT BPEMEHHU.

CBobosHOE TIazieHrne. Y CKOpeHHE CBOOOTHOTO MaACHUSI.

KpuBonunennoe pnBwxkeHue. JIBH)KEHHME MaTEpUAIbHOM TOYKHA IO
OKPYKHOCTH C TMOCTOSSHHOW II0 MOJIYJII CKOPOCTBIO. YTJOBas CKOpPOCTbH,
JTUHEWHas ckopocTh. Ilepuon m yactora oOpamieHus. LleHTpocTpemuTeabHOE
YCKOpEHHUE.

TexHudeckre yCTpoMCTBa W MPAKTUUECKOE IPHUMEHEHME: CIHIOMETD,
JIBUKEHUE CHAPSJIOB, IICTTHBIE U PEMEHHBIC MIEPEIayH.

Jlemoncmpayuu

Mojienb CUCTEMBI OTCUETA, MILUTFOCTPALNS KHHEMATHYECKUX XapaKTEPUCTUK
JIBUKEHUS.

[IpeoOpazoBanre ABUKEHUM ¢ UCTIOJIb30BAHUEM IPOCTHIX MEXaHU3MOB.

[Tanenue ten B BO3AyX€ U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGnronenue nBmkeHus Tena, OpOIICHHOTO MO YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpasnenue CKOpoCTH Ipu ABUAKEHUH 110 OKPYKHOCTH.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonol

N3ydenne HepaBHOMEPHOTO JIBUKEHUS C LIEIIbIO ONPEEICHUS MTHOBEHHOM
CKOpPOCTH.

UccnenoBanne COOTHOUIEHUS MEXAY MyTSMH, NPONUIECHHBIMU TEIOM 3a
MOCJEAOBATEIbHBIE PABHBIE IPOMEXKYTKH BPEMEHU NPH PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuenue nBMKEHHUs IAPUKA B BA3KOM )KUIKOCTH.

N3yuenune aBuKEHUS Tena, OPOMIEHHOTO TOPU30HTAIHHO.



Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipunnun cynepno3unuu cuii. Bropoit 3akon Herotona
IUIsl MaTepUaIbHON TOUKU. TpeTuii 3akoH HproToHA [J1s1 MaTEpUaIbHBIX TOYEK.

3akoH BcemHupHOro TaAroreHus. Cuma Tsbkectn. IlepBas kocmuueckas
CKOPOCTb.

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

Tpenne. Bunpl Tpenus (Mokosi, CKoJibKeHUsA, kadueHus). Cuia TpeHHs.
Cyxoe tpenue. Cumna TpeHHs CKOJIBKEHHS U cuiia TpeHus rnokos. Koadduiment
TpeHud. Cuia CONpOTUBIICHUS ITPU ABWKEHHUH TEJIA B )KUIKOCTH WM Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpalleHus. Ilmedo cuibl. YcnoBus
paBHOBECHS TBEPAOTO TEJIA.

TexHuueckne yCTpOWCTBA U IMPAKTUYECKOE IPUMEHEHUE: IONIIUITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPIUU.

CpaBHeHHE MacC B3aUMOICHCTBYIOIINX TET.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CrnoxeHue CHil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTts. Bec Tena npu yckOpeHHOM OABEME U TTAJCHNH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcoBust paBHOBECUS TBEPAOro Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B IIPYKUHE U
pPE3MHOBOM 00pa3siie, OT ux JaedopMarnuu.

HccnenoBanue ycnoBul paBHOBECUS TBEPAOIO TeJa, HUMEIOLIET0 OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

NmMnynbc MaTtepuanibHOW TOYKHM (T€Ja), CUCTEMbl MAaT€pUAIIbBHBIX TOYEK.
NmMnynbe cuiibl 1 U3MEHEHUE UMITYJIbCA TeNd. 3aKOH COXPaHEHUs HUMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

Pa6oTa cuiibl. MOIITHOCTH CHJTBI.

KuneTtndeckasi Heprusi mMaTepualbHON Touku. TeopemMa 00 M3MEHEHHH
KWHETUYECKON SHEPTHH.

[TorenunanbHas SHEprusl. [TorennuanbHas SHEprus YIIPYTO
neopMUpPOBaHHON TpyXUHBL. [loTeHIMaNbHAs dSHEpPrusi Tena BOIU3U
MOBEPXHOCTH 3EMJIH.

[ToTenmuanpHpie W HEMOTEHIMANbHbIE  CUJbl.  CBs3b  PabOTHI
HENOTEHUHAIBHBIX CUJI C U3MEHEHUEM MEXAHMYECKOW SHEPTUM CUCTEMBI TEI.
3aKOH COXpaHEHUS MEXaHUYECKON SHEPTUH.

Ynpyrue u Heynpyrue CTOIKHOBEHHS.

TexHuyeckue yCTpoucTBa U NPAKTUYECKOE PUMEHEHNE: BOJOMET, KOIIED,
MPYXKUHHBIN IUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.



[lepexo moTeHIIMATBHON SHEPTUU B KHHETHUECKYIO U 00OpaTHO.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomuol

N3yuenue abCOMOTHO HEYNIPYroro yjaapa ¢ MOMOUIBIO JIBYX OJIMHAKOBBIX
HUTSHBIX MAasTHUKOB.

NccnenoBanue cBsizu pabOTHI CUIIbI C K3BMEHEHUEM MEXaHUYECKON SHEPTUH
TE€Ja Ha IMPUMEPE PACTSIKEHHS PE3UHOBOIO JKI'yTa.

Paznen 3. MoJsekyisipaasi pu3nka 1 TEpMOJAMHAMUKA

Tema 1. Ocnoebt MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS] MOJIEKYJIIPHO-KUHETUYECKON TEOPUH U UX OTIBITHOE
obocHoBanue. bpoyHoBckoe aBmxenue. Huddysus. Xapakrep IBUKEHUS U
B3aMMOJICMCTBUSl YacTHUIl BellecTBa. MoJien CTpOEHUSI ra3oB, XKUIKOCTEH H
TBEPIBIX TEJI U 0O0OBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca
u pazMmepbl Mosekyn. KonnmuecTBo BemectBa. [locTtostHHas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. [llkana remneparyp
Llenbcus.

Mopgens wuzaeanbHoro Tra3za. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUH UCaIbHOro rasa. AOCOJIOTHAs TeMIeparypa Kak Mepa
CpeaHEl KMHETHMYECKON SHEPruy TEIJIOBOTO IBWXKEHHUS YacTull raza. [llkama
temneparyp KenbBuHa. ['a30Bble 3akoHbl. YpaBHeHHe MeHzaeneeBa—
Kinaneitpona. 3akon Jlanerona. M3ompoiieccsl B UAEaIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM  BelecTBa. [paduyeckoe TMpeACTaBICHUE  H30IMPOIECCOB:
U30TEepMa, U30X0pa, u3o0apa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbITHI, MOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJ OPraHUYECKUX COCTMHEHUM.

OnbiTel 10 MU PY3UN KUAKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO ABHIKCHHS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYyILIECTBOBAHUE MEXKMOJIEKYIISIPHOTO
B3aUMOJICUCTBHUSL.

Mogens, WUTIOCTpUpYoIas MpUupoay AaBICHUS ra3a Ha CTEHKU COCY/a.

OnbIThl, WUIIOCTPUPYIOLIUME YPAaBHEHUE COCTOSHHS HJICAIbHOIO Tasa,
M30MPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Ornpenenenue Macchl BO3/1yXa B KJIACCHOW KOMHATE HA OCHOBE U3MEPECHUI
00bEMa KOMHATBHI, TaBJICHUS U TEMITEPaTyphl BO3yXa B HEH.

UccnenoBanne  3aBUCUMOCTH  MEXJIYy  MHapamMeTpaMd  COCTOSIHUS
pPa3peKEHHOr0 Ta3a.

Tema 2. OcHoebl mepmoOuHaAMUKU

TepMoanHaMuueckasi cuicteMa. BHyTpeHHsIs1 SJHEPTHS TEPMOAMHAMUYECKON
CUCTEMBI W cmocoObl €€ wu3MmeHeHus. KomuwyecTBo TemuoTrel u paboTa.
BuyTpennsisi sHeprusi 04JHOATOMHOTO MJEaIbHOIO raza. Bunbl Tennonepeaaydn:
TEIUIONPOBOJHOCTh, KOHBEKLHMS, U3JIy4eHUE. YJelibHasi TEMIOEMKOCTh
BeliecTBa. KolmuecTBo TEIIOTHI MpH TEIIONEepeaye.

[lonsitue 06 ammabatHoMm mpouecce. llepBblil 3aKOH TePMOAWHAMUKH.
[IpumeneHnre mepBoro 3aKoHa TEPMOJAMHAMHUKHU K u3ompoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTuMocTh MPOIECCOB B MPUPO/IE.



TeroBble  mamwmHbl.  [IpUuHIMOBL  EWCTBUS — TEIJIOBBIX — MAIIMH.
[IpeoOpazoBanusi SHEpPrUM B TEIUIOBBIX MamMHaX. Koad@dUIMEHT Moye3HOro
nerctBusg TeruioBod MamuHbl. [{ukn KapHo u ero kosd@uimeHT mosie3Horo
JEUCTBUA. DKOJIOTHUECKUE MPOOJIeMbl TETUIOIHEPTETUKH.

Texnuueckue yCcTpocTBAa M NPAKTUYECKOE NPUMEHEHHUE: JABUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHenne BHYTpEeHHEH SHEPTUM Tella MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OYyTBUIKM TOJ ACUCTBHEM C)KATOr0 BO3/yXa, HarpeBaHue sdupa B
JATyHHOU TpyOKe myTEM TpeHUs (BUICOAEMOHCTPAIINS ).

N3meHnenue  BHyTpeHHEW  sHepruu  (TeMreparypbl) Tela  IpH
TerIonepeaaye.

OnbpiT 1o aanabaTHOMY pACIIMPEHUI0 BO3AyXa (OMBIT C BO3IYIIHBIM
OTHHBOM).

Mopenu mapoBoii TypOWHBI, JBHUraTeisi BHYTPEHHETO CrOpaHMs,
PEaKTUBHOTO JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenue yaenbHON TEIIIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[Tapoo6pa3zoBanue u koHAeHcaus. Micnapenue u kunenue. AGCOIIOTHAS U
OTHOCUTEJIbHASI BIAXXHOCTh BO3ayxa. HacwliieHHbIN map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT J1aBJICHHUS.

TBépnoe temo. Kpucrammueckne u aMmopdHble Tena. AHU30TPOINUS
cBOMCTB KkpucTaioB. JKuakue xKpuctawibl. CoBpeMEHHbIE MaTepHabl.
[1naBneHue u KpucTaIIU3aNus. Y ieJabHas TerioTta rmiasiaeHus. Cyonumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

Texnuueckne ycTpoiiCTBa M MPAKTHUYECKOE NMPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU TIOTyUYECHUs] COBPEMEHHBIX MAaTEpUaJIOB,
B TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX TTAPOB.

Kunenue npu moHMKEHHOM JIaBJICHUU.

CriocoObl u3MepeHus BIaXKHOCTH.

HaGnronenue HarpeBanust v IJIaBJIEHUST KPUCTAJUIMUECKOTO BEIIEeCTBA.

JleMOHCTpalnust KpUCTaJIOB.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3Mepenre OTHOCUTENBHON BIAKHOCTH BO3yXa.

Pa3zneua 4. JiaekTpoanHamMuka

Tema 1. dnekmpocmamuka

DneKTpu3anus Tela. DJEKTpUuecKuid 3apsa. JBa BHAA 3JIEKTPUYECKHUX
3apsiioB. [IpOBOHUKY, NUAJIEKTPUKA U MOJTYNPOBOJHUKHU. 3aKOH COXPaHEHUS
AIEKTPUYECKOr0 3apsija.

B3anmopeiictBue 3apsanoB. 3akoH KynoHa. TodeyHBI 3JIEKTpUYECKUI
3apsi. Dnekrpuueckoe noiie. Hanpsok€HHOCTE AnekTpuueckoro nosis. [Ipunnun
CYyHEePHO3ULINH IEKTPUUECKUX NoJieH. JInHUKM HanpsHKEHHOCTH SJIEKTPUUYECKOTO
oJsl.

Pabora cun snekrpocrarnueckoro noisis. Ilorennman. Pa3HocThb
noTeHUHaIoB. [IpOBOAHUKM M JUAJIEKTPUKU B IIIEKTPOCTATUYECKOM MOJIE.
JusnekTpuyeckasi HpOHULIAEMOCTb.



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

TexHuyeckue ycTpoWCTBAa U MPAKTUYECKOE NPUMEHEHHE: AJIEKTPOCKOIL,
AIEKTPOMETpP, DJEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHUE SJIEKTPONpPUOOpPOB,
KOHJIEHCATOpP, KOMUPOBAJIbHBIN alIapar, CTPYUHbIN OIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLMII IEUCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TE.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEL.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTATUYECKAs 3aLIUTA.

JIMDIIEKTPUKU B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh AJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOIAIu
IJIACTUH, PACCTOSHUSA MEXKAY HUMHU U TUIEKTPUUECKOU IPOHULAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoanunstii 3n1ekmpuueckuii mox. Toxu 6 pa3iuunvix cpeoax

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

Hanpspkenue. 3akon OMa 17151 y4acTKa Lenu.

DJIEKTPUYECKOE COMPOTHUBJIECHUE. YJIEIbHOE CONPOTHBIIECHUE BEIECTBA.
[TocnenoBarenbHOE, MapauiebHOE, CMEIIAHHOE COCIMHEHNUE IIPOBOJHUKOB.

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

DJIEKTPOJIBUKYIIAsl CHJIA U BHYTPEHHEE COMPOTUBIICHHE UCTOYHHKA TOKA.
3akoH Oma i1 TOJNIHOM (3aMKHYTOW) 3iekTpudeckoi 1enu. Kopotkoe
3aMBIKaHHUE.

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

DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX MYyYKOB.

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

OJIEKTPUYECKU TOK B pacTBOpax M paciiiaBaX dSJIEKTPOJUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIU3.

DJIEKTpUUECKUM TOK B razax. CaMOCTOATENbHBIH U HECAaMOCTOSITECIIbHBIN
pa3psan. Monuus. [Lazma.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTeIbHBIC MPUOOPHI,
ANIEKTPOOCBETUTEILHBIE TMPUOOPHI, TEPMOMETP CONPOTHBIICHHS, BAaKyyMHBIN
JTNOJT, TEPMHUCTOPHI U (HOTOPE3UCTOPHI, TOTYIIPOBOHUKOBBIN AHO/I, TaJbBaHUKA.

Jlemoncmpayuu

N3mepenune cuibl TOKa M HAPSIKECHUS.

3aBUCHUMOCTh COMPOTUBIICHUS IUIUHIPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IJIOLIA/IY MTOTIEPEYHOTO CEUCHUSI U MaTepraia.

CmenianHoe COeIMHEHUE MTPOBOAHUKOB.

IIpsamoe wu3mepeHue sneKkTpoABHKylied cwuibl. KopoTkoe 3aMblKaHue
rajJbBaHUYECKOIO JIEMEHTA U OLIEHKA BHYTPEHHETO COMTPOTUBIICHUS.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoit paspsaa ¥ IpOBOAUMOCTb BO3yXaA.



OnHOCTOPOHHSSA MPOBOJAUMOCTD AUOA.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydenne cMEmaHHOro COeIMHEHUST PE3UCTOPOB.

N3MepeHne aneKTpoABUKYILEH CHIIBI HICTOYHUKA TOKA U €70 BHYTPEHHETO
CONIPOTHUBJICHUSI.

Hab6nronenue snekrposnusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 Kjacce oCyIIeCTBISETCS €
Y4ETOM COJZIEPKATEIBbHBIX MEXIIPEAMETHBIX CBSI3€d C KypcamMu MAaTeMaTUKH,
OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meowxcnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YYEHHEM METO0B HAYYHOIO
MO3HAHUSA: SIBJICHUE, Hay4YHbIA (paKT, TUMOTE3a, PU3NUECKasl BEIIMYMHA, 3aKOH,
Teopus, HaOIIOCHUE, SKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: penieHHEe CHCTEMbl YpaBHEHUM, JHMHEWHAs QYHKIUA,
napabosna, runepooiia, ux rpadMKu U CBOMCTBA, TPUTOHOMETPUUYECKHUE (DYHKIIUU:
CHHYC, KOCHHYC, TaHI€HC, KOTAaHI€HC, OCHOBHO€ TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPBI U UX IPOECKIIMU HA OCU KOOPJAUHAT, CII0KEHUE BEKTOPOB.

buonocusa: mexannueckoe ABMKEHUE B )KUBOU npupoe, Auddysus, ocMoc,
TEMJI0O00OMEH  JKMBBIX  OpPraHU3MOB  (BUABI  TEIUIONEpPEAaud, TEIIOBOE
PaBHOBECHUE), IIEKTPUUECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYII,
MOJIb BEILIECTBA, MOJIIPHAs Macca, TEIIOBbIE CBOMCTBA TBEPABIX TEJ, JKUAKOCTEN
Y T'a30B, AJIEKTPUYECKUE CBOWCTBA METAJUIOB, AJIEKTPOJIUTUYECKAs JUCCOLIUALINS,
rajbBaHHKA.

l'eoepagus: BnaxXHOCTb BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE ABUKEHUN C UCTIOJIb30BAaHUEM MEXaHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MOAIMIIHUKH, MCIIOJIb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbca B TEXHHUKE (pakeTa, BOJOMET W JAPYTHE), JABUTATEIb BHYTPEHHETO
cropaHusi, TmapoBasi TypOuHa, OBITOBOM XOJOIWJIBHUK, KOHJIUIIUOHED,
TEXHOJIOTUM  TIOJIy4YEHUST COBPEMEHHBIX MAaTepUajgoB, B TOM  YHUCJIE
HAaHOMAaTEPUAJIOB, U HAHOTEXHOJIOTHUH, DJIEKTPOCTATUYECKAS 3AINTA, 3a3E€MJICHHE
AIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, DIIEKTPOHATPEBATEIIbHbBIC
IprOOPHI, AIEKTPOOCBETUTEIHHBIE MPUOOPHI, FaTbBAHUKA.

11 KITACC

Paznen 4. DinekTpoguHaMuKa

Tema 3. Macnummnoe noe. In1eKmpomMazHUmMHAA UHOYKYUA

IloctossHuble MaruuThl. B3amMmopaeilcTBHE IIOCTOSIHHBIX  MAarHuTOB.
MarautHoe mnone. BekTtop MarHuTHOW MHAyKUuH. [IpuHIMN cyrnepno3uuuu
MAarHUTHBIX NOJIEN. JINHUKM MarHUTHOM MHIAYyKUMU. KapTuHa TMHUNA MarHUTHOU
WHAYKIHAU TOJISI TOCTOSIHHBIX MarHUTOB.

MarauTHoe 1mOJi€ MPOBOJHHMKA C TOKOM. KapThHa NIMHUNA HHAYKIHHA
MAarHUTHOIO TOJISl IMHHOTO MPSIMOTO ITPOBOJHHUKA M 3aMKHYTOTI'O KOJIBLIEBOTO
MPOBOAHUKA, KATYIIKH ¢ TOKOM. OnbIT Dpcrena. BzauMmoaelcTBie NpoBOJHUKOB
C TOKOM.

Cuna Amrnepa, e€ MOAyJb U HalpaBJICHUE.

Cuna JlopeHua, e€ monaynb W HampasieHue. [[BukeHue 3apspKeHHOU
YaCTHIIBI B OJJHOPOTHOM MarHUTHOM moJjie. Pabora cunsl Jlopenta.



SIBneHne 3NEKTPOMArHUTHOM WHAYKIWHU. [IOTOK BEKTOpa MAarHUTHOM
UHIYKIAHA. OJIEKTPOJABMKYIAs CUJIa WHIYKIUMUA. 3aKOH AJIEKTPOMArHUTHOU
uHaykuu dapanest.

BuxpeBoe asexkTpuueckoe moJie. DJIEKTPOABIKYILAS CHJIA WHIYKIUUA B
MIPOBOJIHUKE, IBHKYIIIEMCS TOCTYNATEIbHO B OJHOPOTHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHAYKTUBHOCTh. SIBJI€HHWE CAaMOWMHAYKIHH. OJEKTPOABMKYIAS CHia
CaMOMHYKIIUH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckre yCTpONCTBA M IPAKTUUECKOE IMPUMEHEHHUE: TOCTOSHHBIC
MArHUTbhI, 3JICKTPOMArHUTHI, 3JICKTPOJBUTrATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTULl, UHIYKIIHOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JInHUHM MHIYKUIMU MAarHUTHOTO MOJIS.

BzanmopencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBneHne 3eKTPOMariuTHON UHAYKIIUH.

[Ipasuo Jlenua.

3aBUCUMOCTB DJICKTPOABUKYILECH CHIIbI MHIYKIIMA OT CKOPOCTH U3MEHEHUS
MarHUTHOT'O ITOTOKA.

SIBneHne caMOMHAYKIIUH.

Vuenuuecxuii sxcnepumenm, 1abopamopuvle pabomeol

N3ydeHnrne MarHuTHOTO TOJISI KATyIIKU C TOKOM.

HccnenoBanue 1erMcTBUS MOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sBICHUA 3JIEKTPOMAarHUTHOW UHIYKIIHH.

Pasnen S. KosieOanusi u BOJTHBI

Tema 1. Mexanuueckue u I1eKmpoMazHUMHbIE KO1€OAHUA

KonebGarenbnast cuctema. CBOOOJHBIE MEXaHMYECKHE KoOJeOaHUS.
[Mapmonnueckue konebanus. [lepuon, yactora, aMmruTyna u ¢dasza KoseOaHUM.
[IpyxnHHBIN MasITHUK. MaTemMaTH4eCKUil MassTHUK. Y PABHEHUE TAPMOHUYECKUX
konebanwuii. [IpeBparieHue sHEPTruu Ipu rapMOHUYECKUX KOJICOAHUSX.

Koneb6arenbupiii koHTYyp. CBOOOAHBIC 3JEKTPOMATHUTHBIE KOJICOAHUS B
UJCATbHOM KOJICOATEIbHOM KOHType. AHAJOTUS MEXAY MEXaHUYeCKUMH U
ANEKTPOMArHUTHEIMU KosieOanusmu. dopmyna Tomcona. 3akoH COXpaHEHHS
SHEPTUHU B UJICATTHHOM KO0JIeOaTEIhHOM KOHTYDE.

[IpenacraBnenrie 0  3aryxarommx  KojeOaHuWsX.  BBIHYKIeHHBIC
MexaHudeckue KosieOanus. Pe3onanc. BBIHYXIEHHBIE SJIEKTPOMArHUTHBIC
KoJieOaHusl.

[Tepemennsbiii Tok. CHHYCOMIANBbHBIA TEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYJHOE€ U JEHCTBYIOIEE 3HAYEHWE CHUJIBI TOKA U
HaIPSKEHUS.

Tpanchopmarop.  IlpomsBoacTBo,  mepemadya U MOTpedsieHUE
ANEKTPUYECKOW  DHEPTHH. OKOJOTHYECKHE PHUCKH TIPU  MPOU3BOICTBE
anekTposHeprun. KynbpTypa MCIONh30BaHUS JIEKTPOIHEPTUN B MTOBCEIHEBHOMN
KU3HH.



TexHuyeckue ycTpoiCcTBa M MPAKTUYECKOE MPUMEHEHHE: AJIEKTPUUECCKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

UccnenoBanue mapameTpoB KosieOaTeabHOM CUCTEMBbI (TPYKUHHBIN WM
MaTEMaTUYECKUNA MASTHUK).

Habmronenue 3aryxaromux KojieOaHUH.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Hab6nronenue pesonanca.

CB0OOIHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuusiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSsDKEHHUS OT BPEMEHH)
JUTSI JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc mnpu mnocinenoBaTeIbHOM COEAMHEHUHU PE3UCTOPA, KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogens TUHUYU 3IEKTPONEpEAAUH.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomol

HccnenoBanue 3aBUCHMOCTH MEpUOa MAIBIX KOJIeOaHU Ipy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl Ipy3a.

UccnenoBanne mnepeMEeHHOr0 TOKa B LENH W3 MOCIEI0BATEIBHO
COEAMHEHHBIX KOHJEHCATOPa, KATYIIKH U PE3UCTOpPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE 6OJIHbL

MexaHnueckue BOJIHBI, YcloBHsSI pacnpoctpanenus. Ilepuon. CkopocThb
pacrpocTpaHeHus M JJuHA BOJIHBL. [lomepeuHble W MPOJOJBHBIE BOJIHBIL.
WNurtepdepentus u nudpaxius MeXaHUIeCKUX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIIOBHS H3JIYYEHHS SIEKTPOMATHUTHBIX
BOJIH. B3aumuas opuentaius BektopoB E, B, V B anekTpoMarHuTHO# BOJHE.
CBoiICTBA JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEIOMIICHUE, TOJISIpU3alusl,
mudpakuus, uarepdeperius. CKOpoCcTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIeKTPOMarHuTHBIX BOJH. [IpuMeHeHne 3J1IeKTPOMarHuTHBIX BOJIH
B TEXHUKE U OBITY.

[IpuHLMIBI paguOCBsI3U U TeNeBUACHUS. Panqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEN CPEIbI.

TexHuyeckre ycTpOCTBA M NMPAKTUUYECKOE MPUMEHEHHUE: MY3bIKAJIbHbIE
WHCTPYMEHTHI, YJIbTPa3ByKOBasl AUArHOCTHKA B TEXHUKE M MEAUIMHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meus.

Jlemoncmpayuu

OO0pa3zoBaHue M pacpOCTPAHECHUE MTOTIEPEUHBIX U MPOJIOIHHBIX BOJIH.

Konebumronieecst Teo Kak UCTOYHHK 3BYKa.

HaGnronenue otpakeHus: 1 IPEeTOMIICHUSI MEXaHUYECKUX BOJTH.

Ha6nronenue natepdepeninm u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW pE30HAHC.

HaGnronenue cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILUTUTYJION U
4aCTOTOM KOJIeOaHUIA.

HUccnegoBanne  CBOWCTB ~ DJEKTPOMArHUTHBIX  BOJIH:  OTPAa)KCHHE,
MpesIoMIICHUE, MOSpU3anus, Tudpakius, UHTephepeHITUsI.

Tema 3. Onmuxa

I'eomerpruueckas ontuka. [IpsMonvHENHOE pacpoOCTpaHEHUE CBETa B
oaHopoaHoM cpeae. JIyd cBera. ToueuHbII HCTOYHUK CBETA.

OTtpaxxenue cBera. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHne nzodpaxennii B
IIJIOCKOM 3€pKaje.



[Ipenomnenue cBeTa. 3aKOHBI MPETOMIICHHS CBeTa. AOCOIIOTHBIN
nokasarenp npenomieHusd. [lonHoe BHyTpeHHEee oTpaxeHue. [IpenenbHslii yromn
MIOJIHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcus ceeta. CioxHbIi coctaB Oesoro cBeta. LIBer.

CobOuparoniie ¥ pacceuBaroIuMe JMH3bL. ToHKas suH3a. DOKyCHOE
paccTosiHUE U ONTHYEcKas cuiia TOHKOM JHH3bI. [locTpoenne n3zoOpakeHuid B
coOHparoIIMX U PACCEUBAIOIINX JIMH3aX. DOpMyIia TOHKOM JIMH3BL. Y BEJIMUEHUE,
JABAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.

BonnoBass ontuka. MuTepdepenuus cera. KorepeHTHblE HCTOYHUKHU.
VYcaoBus HaOMIOJEHUS MAaKCUMYMOB M MHHHUMYMOB B HHTEp(PEPEHIIMOHHON
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX UICTOYHUKOB.

Hudpakuus cBera. JudpaximonHas pemi€Tka. YCIOBHE HaOIIOACHUS
[JIABHBIX MAaKCHUMYMOB TIpH TMaJ€HHUH MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckre yCTpoWCTBAa M MPAKTUYECKOE IMPUMEHEHUE: OYKH, JIyIa,
doToanmapaT, MPOCKIIMOHHBIA amnmapar, MUKPOCKOI, TEJIECKON, BOJIOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEHIETKA, TTOJIPOUI.

Jlemoncmpayuu

[IpsiMOnMHEHOE PACIPOCTPAHEHUE, OTPAKECHUE WU IPEIOMIICHHUE CBETA.
OnTuyeckue MpudOpPHI.

[TomHOe BHyTpeHHEE oTpaxkeHue. Mozenb CBETOBOAA.

WccnenoBanne CBOMCTB N300paKeHUH B JTMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habmronenune natepdhepeHnm cBera.

Hab6nronenue nudpaxiuu ceera.

Habmronenune nucnepcuu cBera.

[TomydyeHue cnekTpa ¢ TOMOIIBIO TPU3MBL.

[Tomydyenue cnekTpa ¢ mMOMOIIbI0 JUGPAKIUOHHON PEIIETKY.

Hab6nronenue nonsipuzanuu cBeTa.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3MmepeHue nokazaress npeioMJIeHUs CTeKIa.

WccnenoBanue cBOMCTB M300payKeHU B TMH3AX.

Habmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeUAJIBLHONH TEOPUU OTHOCHUTEIbHOCTH

'pannnbpl  OPUMEHMMOCTH  KJIACCHYECKOM  MexaHuku. [loctynarsl
CIICLIMAJIBHOW TEOPUM OTHOCUTEIIbHOCTU: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BAKyyMe€, IPUHUMUI OTHOCUTEIBHOCTH DUHIITEHA.

OTHOCUTENIBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHHE  BpPEMEHU U
COKpAILICHUE JIJINHBL.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBsi3b MacCchl C DHEPrUE€d M MMITYJIbCOM PEISTUBUCTCKONW YaCTHIIBI.
DHeprusi moKosl.

Pasznen 7. KanToBas ¢pusuka
Tema 1. Dnemenmovt K6AHM OGO ONMUKU
®ortonbl. dopmyna Ilnanka cBs3u sHeprun (HOTOHA C €r0 YaCTOTOM.
DHeprus u UMIyJbC POTOHA.



OtkpeiTe u uccinepaoanue Qororpdexra. OnbiTel A. I'. Croznerona.
3akonbl doTodrddekra. YpaBuenue OitHireriHa s dotoddpdekra. «Kpacnas
rpa"una» ¢horodddexra.

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XUMHUYECKOE JICMCTBUE CBETA.

TexHuueckue ycTpoWCTBA M MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboToaaTUMK, CoJTHEUHAsi OaTapes, CBETOANO/I.

Jlemoncmpayuu

®oT03(¢QheKT HAa YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMIHETO GoToddeKTa.

CBeToano.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pezepdopna mo paccessHUIO o -4acTHIL.
[Inanerapuas mozens aroma. Iloctynatel bopa. M3nydeHuwe W MOIIOILIEHHE
(GOTOHOB TpU TEpPeXoje aTroMa C OAHOTO YPOBHSI PHEPTrUU Ha Jpyroul. Bujwi
criekTpoB. CIEKTp YPOBHEW SHEPTUU aTOMa BOJOPO/IA.

BonHoBbeie cBoiicTBa yactuil. Bomnbl ne bpoins. KopmyckynsipHo-
BOJIHOBOU AyaJlu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

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

Jlemoncmpayuu

Monens onbita Pesepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HalGnronenue muHeHYaThIX CIIEKTPOB U3ITYUCHHUS.

Jlazep.

Vyenuueckuii axcnepumenm, nabopamopusie pabomol

Ha6nronenue nmuHeituaToro crnekrpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTHI, TOKa3bIBAIOIIUE CIOXKHOCTh CTPOCHHS sapa. OTKpbITHE
pagnoaktuBHOCTH. OmnbiTel  Pesepdopna mo  ompepeneHHr0o  cocTaBa
paanoakTuBHOTO wu3MyueHusa. CBoictBa anbda-, Oera-, ramMmma-u3IydeHHUs.
Binsinue paanoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeITHE TPOTOHA W HelTpoHa. HykinonHast moaens sipa [ elizenoepra—
NBanenko. 3apsa sapa. MaccoBoe umncio sjapa. M30Torsbl.

Anbda-pacnaa. DJIEKTpPOHHBIM W TO3UTPOHHBIN Oera-pacmazn. [amma-
n3JIy4YeHue. 3aKOH paJuOaKTUBHOIO pacma/ia.

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

SnepHble peakunu. Jlenenue u CUHTE3 sI€Ep.

Anepnbiii peaktop. TepmosiaepHbii cuaTe3. [IpoOiemMbl U MEPCIICKTHUBBI
SIEPHON SHEPrETUKH. DKOJOTHUYECKUE ACTIEKTHI SEPHON IHEPTETHKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTtoapl HAOIIOACHUS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.

dyHaMeHTalbHbIE B3auMOJIeHCTBUS. EMWHCTBO (hU3MYECKON KapTHHBI
MHUpa.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: JO3UMETP,
KaMmepa BuibcoHa, simepHbIi peakTop, aroMHasi 0omoa.

Jlemoncmpayuu
Cu€TurK MOHU3HUPYIOIIUX YACTHLI.
Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul



UccnenoBanue TpekoB yacTHIl (110 rTOTOBBIM (poTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Ortanbel pa3BUTHS acTpOHOMHH. lIpukiagHOE W MHPOBO33PEHUYECKOE
3HAYEHUE AaCTPOHOMMUH.

Bun 3Bé3nnoro Heba. Co3Be3nusi, ApKkue 3BE3MbI, MIIAHETHI, UX BUIUMOE
JIBHKCHUE.

ConHeuHas cuctema.

Connue. ConHeyHass akTUBHOCTbh. VcTtounuk sHeprun CoJsiHIIA U 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU. J[MarpamMma «CHEKTpPaJbHBIA Kilacc —
CBETHUMOCTB». 3BE3/IbI TJIABHOM MOCJIENOBATENBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TVIABHOMW IOCJIEAOBATEIBHOCTU. BHyTpEeHHEE CTpoeHue
3BE311. COBpEMEHHBIE TPEACTABICHUS O IPOUCXOKACHUU U 3BOMoIUK COJIHIIA U
3BE3/1. DTAallbl )KU3HH 3BE3].

Muieunsiii [Iyte — Hama I'anmaktuka. Ilonoxxenue u auxenune CosHIA B
lNanaktuke. Tumnbl ranakTuk. PaguoranakTuku v kBa3zapbl. YEpHBIE IbIPHI B AIpax
rajgakTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa606na. PazGeranue
rajnakTuk. Teopus bosbiioro B3peiBa. PeaukToBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuuecxue nabnrooenus

Ha6nronenust HEeBOOPYKEHHBIM IJ1a30M C UCTIOJIB30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUN IS ONpEACNICHUs] TIONOKEHHs HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbIE co03Be3ausi CeBEepHOro moJiymapusi U SipKHe
3BE3/BbI.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeuynoro [lytu.

O06o0maromniee MOBTOPEHUE

Ponp ¢u3ukm u acTpoHOMHM B SKOHOMHYECKOW, TEXHOJIOTHYCCKOM,
COIMAIBHOW W 3TUYECKOW cdepax IesATEeIbHOCTH 4YEJIOBEKa, POJIb U MECTO
GU3NKK W acCTPOHOMHU B COBPEMEHHOW HAy4YHOW KapTUHE MUpa, pPOJib
¢usnueckoii Teopur B GOPMUPOBAHUU TPEJICTABIICHUN O (PU3UUECKON KapTHUHE
MHUpa, MECTO (PU3NYECKOW KapTUHBI MHUpa B OOIIEM pSAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOLE.

MeknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢puszuku 6a30Boro ypoBHs B 11 kimacce oCymiecTBISIETCS C
YYETOM COJAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMy MaTE€MaTHKH,
OMONIOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Mescnpeomemuvie nonsamusi, CBI3aHHBIE C U3YYEHUEM METOJIOB HAYYHOTO
MO3HAHUS: SIBICHUE, HAYYHBIM (aKT, THUMNOTe3a, (U3NYeCKasi BEIMYMHA, 3aKOH,
Teopusi, HaOIIOCHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YPAaBHEHHH, TPUTOHOMETPUUYECKUE
byHKIINUN: CUHYC, KOCHUHYC, TaHI'€HC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOKIAECTBO, BEKTOPHI M UX MPOCKIHMU HA OCH KOOPJHHAT,
CIIO)KEHHWE BEKTOPOB, MPOM3BOJIHBIC AJIEMEHTAPHBIX (PYHKIUN, TPU3HAKH
1o1001s TPEYTOJIbHUKOB, OIMPEIeICHHE IOIMAIH IIOCKUX (pUryp u oobEma Ter.

buonoeus: »nekTpuyeckue SBICHUS B JKHBOW TMPHUPOJE, KOJeOATECIbHBIC
JBUKEHHUS B )KUBOU MTPUPOJE, ONTUUECKHUE SBJICHUS B )KUBOU ITPUPOAE, NICUCTBUE
paanranyy Ha )KUBbIE OPTraHU3MBL.



Xumus: CTpOEGHHE AaTOMOB M MOJIEKYJ, KpHCTAJLTMYEeCKas CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMsSI KPUCTANIMYECKOM  PEHIETKH,
CHEKTpaJIbHBIN aHAHU3.

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

Texnonocusi: NVHUM DJIEKTpoOIiepeaad, TeHepaTop IEePEMEHHOTO TOKa,
ANIEKTPOJBUTATENb, UHIIYKIIMOHHASL TI€Yb, pajap, paauoONpPUEMHUK, TEIEBU30D,
anTeHHa, teiedon, CBY-neus, MpoEKIMOHHBIN anmapar, BOJIOKOHHAs OITHKA,
CoJIHEeYHas OaTapes.



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

OcBoenne ydeOHOTO mpeamera «Du3nka» Ha YPOBHE CPEIHEr0 OOIIEro
obOpazoBaHus (6a30BbIN YPOBEHB) JOJKHO O0ECIICUHUTh IOCTHKEHUE CICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YyIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pE3yJbTaThl OCBOCHUA YyueOHOro mnpenmera «Dusnukay
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIIOCOOHOCTh  OOYYaromMxcs
PYKOBOJICTBOBaThCA C(HOPMUPOBAHHOM BHYTPEHHEH MO3UIIUEH JUYHOCTH,
CUCTEMOI LEHHOCTHBIX OPHUEHTAIMil, TO3UTUBHBIX BHYTPEHHHX YOEKICHUIA,
COOTBETCTBYIOIIUX TPAJULUMOHHBIM LIEHHOCTSM pPOCCHUKMCKOrO OOIIecTBa,
paclIMpeHre JKU3HEHHOIO OIbITa W OIbITa JEITENBbHOCTH B IIPOILECCE
peanu3anuy OCHOBHBIX HAIPABJICHUM BOCIHTATENIBHOW IEATEIIBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpa:KaaHCKOr0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3UIIUN 00YYarOIIErocs Kak akTUBHOTO
Y OTBETCTBEHHOT'O WJIEHA POCCUIMCKOrO OOIIECTBA;

NPUHATUE TPAJAMLMOHHBIX OOLIECYEIOBEYECKUX TyMAHUCTHUYECKUX H
JNEMOKPATHYECKNX LIEHHOCTEW;

TOTOBHOCTb BECTH COBMECTHYIO JIE€ATEIIBHOCTh B HHTEPECAX TPAKIAHCKOTO
o011ecTBa, yuacTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE  B3aMMOJECHCTBOBATH C  COUMAIBHBIMA  HWHCTUTYTaMH B
COOTBETCTBHUHM C UX (DYHKLIMSIMHU U HA3HAYCHUEM;

TOTOBHOCTb K TYMAaHUTAPHOW U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCHUICKOM rpaXJaHCKON WUJICHTUYHOCTH,
MMaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHHE K TOCYJAPCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSAM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHWS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ATUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEILICHUS,
OPHUEHTHUPYACh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH, B TOM YHUCJIE B
NESTEIIbHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B IOCTPOEHUE YCTONUMBOTO OyAYIIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHHSA:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKIIOYAsd OCTETUKY HAYYHOIO
TBOPUYECTBA, MPUCYILIETO PUINYECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

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

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BAHUIO B 00JIaCTH
(GU3UKN HA TPOTSYKEHUU BCEU KU3HH,

6) 3K0JIOrNYeCcKOro BOCTIMTAHNS



c(hOpMUPOBAHHOCTb SKOJOTUYECKOW KYJIBTYpbI, OCO3HAHUE TJI00ATBHOIO
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;

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

pacUIMpeHUe ONbITa JEATEIbHOCTH SKOJOTWYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3HKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

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

OCO3HaHWE IEHHOCTH HAyYHOM JesTEIbHOCTH, TOTOBHOCTH B IpOIlECCe
U3y4eHUs: (U3UKU OCYIIECTBIATh MPOCKTHYIO M  HUCCIEI0BATEIbCKYIO
NEATEIIbHOCTh MHANBUYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE el CTBUSA
ba3oBble Jilornueckue JeiicTBUA:

CaMOCTOSITeNIbHO  ()OPMYJIMPOBATh M aKTyaJIU3UpPOBaTh  MPOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISBJISITh  3aKOHOMEPHOCTH W TPOTHBOPEYHS B paccMaTPUBAEMbIX
(bU3HUECKUX SIBJICHUSIX;

pa3pabarpiBaTh IUIaH PEIICHUS TMPOOIEMBI ¢ YUETOM aHar3a UMEIOIIUXCS
MaTepUalIbHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

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

KOOPJAMHUPOBATh U  BBINOJHATH PpabOTy B  YCIOBUAX PeEaJbHOTIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBHS,

pa3BUBaTh KPEATUBHOE MBIIUICHHUE TIPH PEIICHUH )KU3HCHHBIX TTPOOJIEM.

ba3oBble ncciaenoBarejabCcKue J1edCTBHUSA.

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

BJIAJCTh HaBBIKAMH  y4eOHO-HCCIIeIOBATEIHCKOM u MIPOCKTHOMN
NEATCIbHOCTH B 00JacTH  (HU3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY TIOMCKY METOJIOB PelIeHUs 3aa9 (PU3UUECKOTO COJICPIKAHMS,
MIPUMEHCHHUIO Pa3IMYHBIX METOJ0B ITO3HAHUS;

BIIAJICTh BUAAMH JIEATCILHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIpPETAINH, MPEeOOpPa3OBaHUI0 M TMPUMEHEHHIO B Pa3IMYHBIX YYCOHBIX
CUTYaIIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YIEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBIIATh TIPUYMHHO-CJICJICTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3a/ady,
BBIJIBUTATh TUTIOTE3y €€ PEIICHUs, HaXOIUTh apTyMEHTHI IS JI0Ka3aTeIbCTBA
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 (OPMYyIUPOBATh COOCTBEHHBIE 3aJaud B O0pa30BaTEIbHOU
NEeSTETLHOCTH, B TOM YHCIIC TIPU U3y4YeHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OTICHUBATH TPUOOPETEHHBINA OIIBIT;



yMETh MEPEHOCUTh 3HaHUS MO0 (QU3MKE B MPAKTHYECKYI0 00JacTh
KU3ZHENIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE UJCH, NIPEJIaraTh OpUrHHAIbHBIC MOAXOAbl U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE allbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ unpopmaumeii:

BJIa/ICTh HaBBIKAMHU MOTyYEHUSI HHPOpMALIUK (PU3UIECKOTO COACPKAHUS U3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh TMOUCK, aHAIIU3,
CUCTEMATHU3AIMI0 U WHTEPHPETALUI0 UHPOPMAIIMK Pa3IUYHBIX BUIOB U (HOpM
Ipe/ICTaBIICHNUS,

OILICHUBATh JOCTOBEPHOCTHh HHPOPMAIIUH;

UCIIOJIb30BaTh CpPeACTBA HH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
3aady Cc COOJIIOICHUEM TpeOOBAHUIM HSPrOHOMHUKU, TEXHUKH O€30MaCHOCTH,
TUTHEHBI, PECypcocOepeKeHMs, TMPABOBBIX M JTHUYECKUX HOPM, HOPM
uH(GOPMAITMOHHON O€301TaCHOCTH;

Co3/71aBaTh TEKCThl (PM3MUYECKOTO COJEPKaHMS B PAa3IMUHBIX (popmaTax c
yu€TOM Ha3zHaueHuss UWHPOpPMAIMM U 1EJIeBOM  ayAuTOpUHU, BBIOMpas
ONTUMAJIbHYIO0 (POPMY MPECTABICHUS U BU3YaTU3AIIUH.

KoMMyHuUKAaTHBHBIE YHUBEPCAJIbHbIE yUeOHbIe 1eHCTBUS:

OCYIIECTBJISTh OOIIEHHE Ha Yypokax (U3MKM H BO BHEYPOUHOUH
NEATEIIbHOCTH;

pacrio3HaBaTh MPEANOCHUIKA KOH(PJIUKTHBIX CHUTyallud W CMST4YaTh
KOH(DIIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIOJIb30BAHUEM
SI3bIKOBBIX CPEJICTB;

MOHUMATh 1 UCIOJIb30BAaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUTyaJIbHOU
paboTHI;

BBIOMpPATh TEMATUKYy W METOJbl COBMECTHBIX JEHCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOTO YJI€HA KOJUJIEKTHBA;

OPUHUMATh 1EJIU COBMECTHOM JAESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JICUCTBUS IO €€ JOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacnpenensiaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXKIIaTh PE3yJIbTaThl
COBMECTHOU padoTHI;

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

npejiaraTh HOBBIE MPOEKTHI, OLIEHUBATh HJIEM C MO3UIMU HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TMO3UTHUBHOE CTPATETMUYECKOE IIOBEJICHHE B Pa3TUUYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

Pery/siTuBHbIe YHUBEpPCAJIbHbIE y4eOHbIe /1eiicCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATH IO3HABATEIBHYIO ACSITEIHOCTh B 00J1aCTH
(U3MKH U aCTPOHOMHH, BBIBISATH MPOOJIEMBbI, CTaBUTh U (POPMYIHPOBATH
COOCTBCHHEIC 3aJ1a4H;

CaMOCTOSITENIbHO COCTAaBJIATH IUIAH PEIIECHUS PACYETHBIX U KaueCTBEHHBIX
3aja4, IJIaH BBIMOJHEHUSA MPAKTUYECKOW paboThl ¢ Y4ETOM HMMEIOMIMXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATMIOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;



pacIMPATh PaMKH y4eOHOTO [IPeAMeTa Ha OCHOBE JINYHBIX IIPEANIOYTCHHH;

JeNnaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 3a PCIICHHUC;

OIICHUBATh IPHUOOPCTEHHBIN OIIBIT;

CIIOCOOCTBOBAaTh (POPMHUPOBAHUIO M TIPOSBICHUIO 3PYAMIIMH B 00JIACTH
(U3HKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIIbHBIN M KYJIbTYPHBIH YPOBCHb.
CaMOKOHTPOJIb, SMOUMOHAIbHBII HHTEJJIEKT:

JaBaTh OICHKY HOBBIM CHTYaIlUsIM, BHOCHTh KOPPEKTHBBI B JICATCIHLHOCTD,
OIICHMBATh COOTBETCTBHUE PE3YyJIbTATOB IICIISIM;

BJIaJCTh HAaBBIKAMHU II03HABATEIBHOM pPEQICKCHM KaK OCO3HAHUS
COBEpINACMbIX JICHCTBHUH M MBICIUTEIBHBIX IPOIECCOB, MX PE3YJIBTATOB H
OCHOBAaHUI;

UCIIOJIb30BaTh MPUEMBI pePIICKCUH TSI OIIECHKH CUTYaIlUH, BLIOOpA BEPHOTO
pelieHus;

yMETh OIIEHWBATh PUCKU W CBOEBPEMEHHO MPUHHMMATh PEIICHHUS IO HX
CHIKEHHIO;

IPUHAMATh MOTHBBI M apTyMEHTBI JPYTruX IPU aHalM3e Pe3yJIbTaTOB
NEeATEIIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U IOCTOMHCTBA,

IPUHAMATh MOTHBBI M apTyYMEHTBI JIPYyTUX IIPH aHaJM3e PEe3yJIbTaTOB
NEeATEIIbHOCTH,

IIPU3HABATh CBOE MPABO M MPABO JIPYTUX HA OITHOKH.

B nporniecce 1ocTHKEHUS TUYHOCTHBIX PE3YIbTaTOB OCBOCHHS IIPOTPaMMBbI
no (Qu3uke I8 YPOBHS CpeaHEro oOImero oOpa3oBaHUsS Yy OOyYarOIIHUXCS

COBEPIICHCTBYETCS OMOIIMOHATBHBIN WHTEIIJICKT, MIPEITOJIAT AFOTITHIA
c(hOpMHUPOBAHHOCTH:
CaMOCO3HAHUsS,  BKJIIOYAIOIIET0  CIOCOOHOCTh  IMOHUMAaTh  CBOE

AOMOITMOHAIBHOE COCTOSTHUE, BHJIETh HAINpaBJICHUS pa3BUTUS COOCTBEHHOM
AMOITMOHAIILHOM cepbl, ObITh YBEPEHHBIM B ce0¢;

CaMOpETYyJIMPOBAHUS, BKIIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHUE, CIIOCOOHOCTh aJanTHUPOBAThCS K
AMOITMOHAILHBIM U3MEHEHUSM U MPOSIBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOINIEH CTPEMJICHUE K IOCTH)KCHUIO IIeJIN
U yCIexXy, ONTUMHU3M, HTHUITUATUBHOCTh, YMEHUE JEHCTBOBATh UCXOMS U3 CBOUX
BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHUMATh  AMOIIMOHAIBLHOE
COCTOSIHHE APYTUX, YIUTHIBATH €TI0 TIPU OCYIICCTBICHUH OOIICHHS, CTTOCOOHOCTh
K COYYBCTBUIO U COTIEPEIKUBAHUIO;

COIMAIIBHBIX ~ HABBIKOB, BKJIIOYAIONIUX CIOCOOHOCTh  BBICTPAWBATH
OTHOUIEHUS C APYTUMH JTIObMU, 3a00TUTHCA, MPOSBIISATH MHTEPEC U pa3periaTh
KOH(JIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

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

JE€MOHCTPUPOBATh HA MPUMEPAX POJib U MECTO (PU3HKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KAapTUHBI MUpPA, B PA3BUTUH COBPEMEHHOM TEXHUKHU U
TE€XHOJIOTMH, B IPAKTUYECKOU JEATEIBHOCTH JIFOAEH;



YUUTHIBATh TPAHUIIBl MPUMEHEHUS H3YyYEHHBIX (U3UYECKUX MOJICICH:
MaTephalibHasi TOYKa, WHEpIHalbHAs cHCTeMa OTCYéTa, adCONIOTHO TBEPIOE
TENO0, UACATBHBINA ra3, MOJEIN CTPOEHUS Ta30B, JKUIKOCTEH U TBEPIBIX TEN,
TOYEYHBIN 2JIEKTPUUYECKUN 3aps]l TP pelieHUU GU3NUECKUX 3a/1a4;

pacno3HaBath (GU3HMUECKUe ABICHUS (TIPOLECCHI) U OOBICHITH UX HA OCHOBE
3aKOHOB MEXAaHHUKHU, MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS BEILIECTBA U
ANEKTPOAUHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPAMOJIMHENHOE
JBKEHUE, CBOOOJHOE MaJeHUE TeJ, JNBMXKCHHE IO OKPYKHOCTH, HUHEPIUA,
B3aumojiericTBue Ten, auddys3us, OpOYHOBCKOE [JIBIXKEHHE, CTPOCHUE
KUAKOCTEH W TBEPIBIX Tel, HM3MEHEHHE O00BbEMa Ten TMpU HarpeBaHUU
(oxnaxkJIeHnHn), TEIUIOBOE paBHOBECHE, MCIIapeHUe, KOHACHCAllus, IIaBJICHHE,
KpUCTAIIM3alusl, KUTICHHUE, BJIAKHOCTh BO3/[yXa, IOBBIIICHUE JABJICHUS Ia3a pH
€ro HarpeBaHUHU B 3aKPBITOM COCYJIE, CBSI3b MEXKY IApAMETPAMU COCTOSIHHS raza
B M30MpolLieccax, IJIEKTPU3aLUs TEJl, B3aUMOJICHCTBUE 3aPsJIOB;

OMKCHIBATH MEXaHUYECKOE JBUIKEHUE, UCTIONb3YSl (PU3MUECKUE BETUUMHBI:
KOOpAWHATa, MyTh, NEPEMEILIECHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CuJa,
UMITYJIbC TE€Ja, KHHETHYECKAas SHEPTrusl, TOTEHIUAJIbHAS SHEPT U, MEXaHUYECKas
paboTa, MexaHMuecKas MOIIHOCTb, IMPH OINUCAHUU TPABUIBHO TPAKTOBATH
(buU3HUECKUIl CMBICI UCIOJIb3yeMbIX BEJIMYMH, WX OOO3HAYEHUS W EAUMHUIBI,
HaXO0JUTh (POPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMYUHY C JPYTUMHU
BEJINYMHAMU;

ONMUCHIBATh M3YYEHHBIC TEIJIOBBIE CBOWCTBA TEJI W TEIUIOBHIC SBJICHUS,
UCTIOJIb3YsT (PU3MUECKUE BEJIUYMHBL JABJICHUE Ta3a, TeMIlepaTypa, CpeIHss
KHHETUYeCcKast SHEPIus Xa0TUYECKOTO JBUKECHUS MOJIEKYI,
CpeAHEKBaJApaTUYHAsI CKOPOCTh MOJEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprus, pabora Traza, KOIPPUIMEHT TOJIE3HOTO JEHUCTBUS TEIJIOBOTO
JBUTATENS; TPU ONUCAHWUW TIPABUIBHO TPAKTOBATh (PU3WYECKUI CMBICT
UCIIOJIb3YeMbIX BEJIMYWH, WX O0003HAUCHUS M EIUHUIIBI, HAXOAUTH (HOPMYIIBI,
CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIMUHUHY C IPYTUMH BEJIMUHNHAM;

ONMUCBHIBATh  M3YYEHHBIE  DJEKTPUYECKUE  CBOMCTBA  BEHIECTBA U
ANIEKTPUYECKUE SBICHUS (TPOIECCHI), HUCIOJBb3Ys] (PU3MUECKHE BEIUYUHBI:
AIEKTPUUYECKUH 3apsill, SIEKTPUUECKOE 0JI€, HANPSHKEHHOCTD TOJIsl, HOTEHIMA,
Pa3HOCTh TOTEHIIMAJIOB; MPH OINMWCAHWU TPABUIBHO TPAKTOBATh (M3UUECKUI
CMBICJI HCTIOJB3YEMBIX BEJMYWH, WX OOO3HAYCHUS W EJIUHUIIbI; YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIUYMHY C JIPYTUMU
BEJINYMHAMU;

aHATM3UPOBATh (PU3NYECKUE TTPOLIECCHI U SBJICHUS, UCTIOJIb3YS (Pr3nUYecKue
3aKOHBI M IPUHLIMIIBL: 3aKOH BceMupHoTo Tsarotenus, |, |1 u 111 3akonst HetoToHa,
3aKOH COXPaHEHUsS MEXAHWYECKOM HHEPruM, 3aKOH COXPAHEHUs HMITYJIbCa,
NPUHLHI CYIEPIO3UINK CUJI, IPUHIMUIT PAaBHOIPABUS HHEPLUATBHBIX CHCTEM
0TCYETa, MOJICKYIIPHO-KMHETHYCCKYI0 TCOPHIO CTPOCHMS BEILICCTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEAHEN KUHETUYECKOW SHEPTHU TEIJIOBOTO IBUAKEHUS MOJIEKYI
c a0CoNOTHOW TeMIlepaTypoil, TEpBbI 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpPAaHEHMSI AJIEKTPUUYECKOro 3apsna, 3akoH KynoHa, mpu 3TOM pas3inyarh
CJIOBECHYIO (DOPMYTUPOBKY 3aKOHA, €0 MAaTEMATUIECKOE BHIPAKCHHUE U YCIIOBUS
(rpaHu1IBI, 00JIACTH) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHUHIUIIBI JIEHCTBHUS MAIlMH, NTPHOOPOB U
TEXHUYECKUX YCTPOUCTB; pa3inyaTh YCIOBHUS UX 0€30MaCHOTO UCTIOIb30BaHUS B
MMOBCEIHEBHOM KU3HHU;

BBITIOJTHSTh IKCIIEPUMEHTHI TI0 HMCCIICOBAHUIO (PU3UYECKUX SIBICHUN U
MIPOIIECCOB C HUCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX WU3MEPEHUH, MPU 3TOM



dbopmynupoBath mpoOieMy/3afady W THUNOTE3y Yy4yeOHOTO SKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY W3 NPEIJIOKEHHOTO O0OpYAOBaHMS, MPOBOJUTH OMNBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYUIIECTBJISATh MPSIMbIE M KOCBEHHBIE M3MEpPEHUs (PU3NYECKUX BEITUYMH,
OpyU STOM BBIOMPATh ONTHUMAIBHBIA CHOCOO H3MEPEHHS U HCIOJIb30BaTh
U3BECTHBIE METObI OLIEHKHU MTOTPEIIHOCTEH H3MEPEHUI;

UCCJIEIOBATh 3aBUCHUMOCTH MEXAYy (PU3NYECKUMH BEJIUYMHAMHU C
UCIIOJIb30BAaHUEM NPSIMBIX W3MEPEHUMN, IIPU 3TOM KOHCTPYUPOBAaTh YCTAHOBKY,
(buKcHpoBaTh PE3yJIbTAThl MOJYUYEHHON 3aBUCHUMOCTHU (DU3NYECKUX BEJIMYMH B
BU/JIe TaOJIUII U TpaUKOB, A€NIaTh BEIBOJABI IO pe3yjIbTaTaM UCCIIeI0BAHMUS;

coOr01aTh MpaBuiia 6€30MacHOTO TPY/la U MIPOBEICHUH UCCIIEI0BAHUM B
paMKax Y4eOHOro JKCIEPUMEHTa, y4eOHO-UCCIIEeNOBATEIbCKON M TPOCKTHOU
JESITETLHOCTH C UCTIOJIb30BAHUEM U3MEPUTETBLHBIX YCTPOUCTB U 1a0OPaTOPHOTO
000py10BaHUS;

pemaTh pacu€THhIE 3aJayd C SBHO 3aJaHHOW (PU3NYECKONW MOJIEINbIO,
UCIIOJIb3YsI (PU3MUYECKHE 3aKOHbI M TMPUHIUIBI, HA OCHOBE aHajgu3a YCIIOBUS
3a/lauyd BHIOUpPATh (DU3UUECKYI0 MOJEIb, BBIACIATh (DU3UUYECKUE BEIUYUHBI U
dbopmybl, HEOOXOIUMBIE ISl €€ pelIeHUs, TPOBOAUTH PACUETHl U OIICHUBATH
peaTbHOCTh MOTYYEHHOTO 3HaYeHUsT (PU3NUECKON BEITMUMHBI;

pemarb KaueCTBEHHbIEC 3a/1a4H: BBICTPanBaTh JIOTHYECKHU
HENPOTUBOPEYMBYIO LIEMIOYKY PACCYKACHUM C ONOPOW HA MU3YyUYECHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHHUS;

UCIIOJIb30BaTh ~ NPU  pEHICHWH  y4yeOHBIX  3aJad  COBPEMEHHbBIC
UH(GOPMAITMOHHBIE  TEXHOJOTUU  JJIS MOUCKa, CTPYKTYypHUpPOBaHUS,
UHTEpNpETallid W  TPEJCTaBlICHUS y4eOHOM ©  HAay4YHO-TIOMYJISIPHOMN
uHboOpMaIlUK, TIOJYYCHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOJyYaeMyto HHPOPMAIIUIO;

PUBOIUTH IPUMEPHI BKJIa/1a POCCUNUCKHX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKU, OOBIACHEHHE IMPOIIECCOB OKPYXKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUSA TI0 (DU3UKE B TTOBCEAHEBHOM KU3HU
U1t obecrieueHrs 6€30MacHOCTH MPU OOPAIICHUH C TPUOOPAMU U TEXHHUECKUMU
yCTPONCTBAMH, JIJISi COXPAHEHHUSI 3[I0POBbs U COOTIOICHHS HOPM IKOJIOTHYECKOTO
MTOBEJICHUS B OKPYKAOIIEH CPEJIE;

paboTaTth B TpPYIIE C BBITOJTHECHUEM PA3JIMYHBIX COIUATBLHBIX POJICH,
IJIAHUPOBATh Pa0OTy TPYMIbI, PAMOHATLHO PACIPEACNATh OOS3aHHOCTH U
IJIAHUPOBATh JEATEIBHOCTh B  HECTAHJIAPTHBIX CUTyallUsX, aJeKBaTHO
OIIEHMBATh  BKJAJ  KaXJOTO0 M3 YYaCTHUKOB TPYIIbl B  pELICHHE
paccMaTprBaeMON MPOOIIEMBI.

K konny oOyuenuss B 11 kiacce mpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIOIITUXCST YMEHHUIA:

JIEMOHCTPUPOBATH HA MIPUMEPAX POJb U MECTO (PU3UKU B (HOPMHUPOBAHUH
COBPEMEHHOW HAyYHOW KapTUHBI MUPA, B PA3BUTHU COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B IPAKTUYECKON AEATEIBHOCTH JIFOJEU, LIEJTOCTHOCTh U €IUHCTBO
¢bu3HUecKoi KapTUHBI MUPA;

VYUTHIBATh TPAHMIIBl TPUMEHEHHUS W3YyYCHHBIX (DU3NYECKUX MOJEICH:
TOYEYHBIM JJIEKTPUYECKUM 3apsAl, JIyd CBETA, TOYEUHBIM HCTOYHUK CBETA,
saepHas MOJEIb aTOMa, HYKJIIOHHAas MOJEIb ATOMHOIO f/Ipa NpPHU PELICHUU
du3nuecKux 3aaay;

pacno3HaBaTh (U3UIECKUE IBICHHUS (TIPOIIECCH) M OOBSICHITH UX HA OCHOBE
3aKOHOB  DJJEKTPOJMHAMHKKA W  KBAHTOBOM  (DMBHMKH:  DIIEKTpHUECKas



IPOBOAUMOCTD, TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MAarHUTHOE JEHUCTBUS TOKA,
B3aUMOJECHCTBUE  MArHUTOB, DJJICKTPOMAarHuTHAas  WHAYKUHWS, JCHCTBUE
MAarHuTHOTO TMOJi HA MPOBOJAHUK C TOKOM U ABWXKYIIMHCA 3apsij,
ANIEKTPOMATHUTHBIE KOJICOAHUSI M BOJIHBI, MPSMOJMHEHMHOE pPacHpOCTpaHEHHUE
CBETa, OTpAKEHUE, MpeJoMIIeHne, HHTepdepeHtns, TuPpaKIus U TOJIIpU3aLUs
CBeTa, Iucrepcus cBeta, poTtodnekrpudeckuit 3¢ dext (hororddekr), cBeToBOEC
NABJICHHE, BO3HMKHOBEHHE JIMHEWYaTOro CIEKTpa aroMa BOAOPOAA,
€CTECTBEHHAsA U HCKYCCTBEHHAs PaJUOaKTUBHOCTB;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA BELIECTBA (JIEKTPUUECKHUE, MATHUTHBIE,
ONTUYECKHE, DJIEKTPUUECKYI0  MPOBOJAMMOCTb  PA3IMUYHBIX  Cpel) W
AIIEKTPOMATHUTHBIC SIBJICHUS (TPOIECCHI), UCIOIB3Y (PU3NYECKHUE BEIIUYUHBI:
AIEKTPUUYECKUN 3apsij, CUjla TOKA, JIEKTPUUYECKOE HAMPSHKEHUE, FIEKTPUUECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOABUKYIIAs CUila, paboTa Toka,
WHIYKIHUS MarHUTHOTO MOJs, cwia Ammepa, cuia JlopeHua, HHIYKTUBHOCTb
KATYILIKH, SHEPTUs JIEKTPUUYECKOIO0 U MATHUTHOTO TOJIEH, MEPUOJ M 4acTOTa
KojeOaHuii B KoyieOaTEeIbHOM KOHTYpE, 3apsij M CUJa TOKa B IIpoliecce
TapMOHUYECKUX DJECKTPOMArHUTHBIX KojeOaHuil, (OKYCHOE pacCTOSHUE W
ONTHYECKasi CUJIa JIMH3bI, TIPU OMUCAHWU MPaBUIBLHO TPAKTOBATh (hU3UUECKUI
CMBIC]I HCIIOJb3YEMBIX BEJIMYWH, WX OOO3HAYEHUSI U E€JIMHUIIbI, YKa3bIBaTh
dbopMynbl, CBSI3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEIUYMHY C JIPYTUMU
BEJINYMHAMU;

ONMUCHIBATh HW3YYECHHBIC KBAHTOBBIC SIBIICHHS M MPOLECCHI, HCIOJIb3Ys
¢u3nUecKrue BEIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTUs W UMMYJIbC (OTOHA, MEPUOJ TOJIypacraaa, dHEPrus
CBSI3U ATOMHBIX SIJI€P, TPY ONMMCAHUH TTPABUIIHHO TPAKTOBATH (DU3UUECKUIN CMBICIT
UCIOJIb3yEeMbIX BEJIMYMH, X 0003HAUYCHUS] U €AMHUIIBI, YKa3bIBaTh (DOPMYIIHI,
CBSA3BIBAIONIUE JAHHYIO (PU3WYECKYI0 BEIMYMHY C JAPYTUMH BEJIMYHMHAMM,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETUUNHBL;

aHATM3UPOBATh (PU3NYECKUE TTPOLIECCHI U SIBIICHUS, UCTIONIb3YS (PU3nUYecKue
3aKOHBI U IPUHIUIIBL: 3aKOH OMa, 3aKOHBI TOCJIEI0BATENBHOTO U TAPAJIEIbHOTO
COCIMHEHUS NPOBOIAHUKOB, 3aKOH [[oyns—JleHna, 3aKk0H 3JIEKTPOMarHUTHON
WHIYKLIHWHW, 3aKOH TMPSMOJUMHEMHOTO paclpOCTPAHEHHS] CBETa, 3aKOHBI
OTPAKEHUSI CBETA, 3aKOHBI MPEJIOMJICHHSI CBETa, YpaBHEHHE ODWHINTEHHA IJIs
doTorhdexra, 3aKOH COXpPAHEHHS SHEPTHUH, 3aKOH COXPAHEHUSI UMITYJIbCa, 3aKOH
COXpPAaHEHMS DJIEKTPUYECKOrO 3apsiia, 3aKOH COXPAHEHHS MacCOBOTO YHCIA,
nocrynarsl bopa, 3aKOH pPaJMOAKTUBHOTO pacrnaja, Mpd STOM pas3jinyaTrh
CJIOBECHYIO (hOPMYITUPOBKY 3aKOHA, €0 MATEMaTHIECKOE BEIPAKEHHUE U YCIIOBUS
(rpanuIlbl, 00J1aCTH) TPUMEHUMOCTH;

ONpENeNATh HalpaBJICHUWE BEKTOpa WHAYKIMM MArHUTHOTO  MOJs
MIPOBOJAHUKA C TOKOM, CHJIbl AMniepa u cuibl JlopeHia;

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

BBITIOJIHATH IKCIEPUMEHTHI TI0 HCCICIOBAHUIO (PU3UYECKUX SIBICHUMA H
MIPOIIECCOB C HCIIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHUMN: MPHU HTOM
dbopmynupoBath mpoOieMy/3agady W THUIOTE3y YYEOHOTO DSKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO O0OpYJAOBAaHMS, TMPOBOIUTH OMBIT H
(bopMyIHpPOBaTH BHIBOIHI,

OCYIIIECTBJISTh MPSMbIE M KOCBEHHBIE M3MEpEHUs (PU3NYECKUX BEITUYHH,
P STOM BBIOUPATh ONTUMAIBHBIA CIMOCOO HM3MEPEHUS W UCIOJIb30BATh
M3BECTHBIE METO/IbI OLICHKH ITIOTPEMIHOCTEN U3MEPEHUM;



UCCIIEIOBATh 3aBUCUMOCTH (PU3MYECKMX BEIMYMH C MCIOJIB30BAHHEM
IPSAMBIX H3MEPEHUMN: MPHU ITOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHUPOBATH
pe3yJbTaThl MOJIYYEHHON 3aBUCUMOCTH (DM3WYECKUX BEIMYUH B BUJE TaOJIUIl U
rpaduKoOB, JI€JIaTh BBIBOJBI 110 PE3yJIbTaTaM UCCIICIOBAHUS;

cobJrroaaTh MpaBuiia 0€30MacHOTO TPY/ia P MPOBEICHUH UCCIICI0BAaHUHN B
paMKax y4eOHOTO SKCIEePUMEHTa, y4eOHO-HCCIICIOBATEIILCKON M IMPOCKTHOU
JEATEeIIbHOCTU C UCTIOIb30BAaHUEM U3MEPUTEIIBHBIX YCTPOUCTB U JIaOOPATOPHOTO
000py10BaHUS;

pemiath pacuéTHBIC 3aJayd C SIBHO 3aJaHHON (PU3MUECKON MOJENblo,
UCIIOb3Yysl (PU3MYECKHUE 3aKOHBI U IMPHUHIMIIBI, HA OCHOBE aHajIu3a YCJIOBHUS
3a/1a4i BBIOMpPaTh (PU3UUECKYI0 MOJICNb, BBIICIATh (DU3NUYECKUE BEIMYUHBI U
dbopmyIibl, HEOOXOAUMBIEC Il €€ pPEeIlICHHs, MPOBOIUTh PACUYEThl U OLICHUBATH
PeaTbHOCTD MOJYYCHHOTO 3HAYCHUS (DU3NICCKOM BEITMYHMHBI,

peliaThb Ka4eCTBEHHBIC 3a7a4u: BBICTpauBaTh JIOTUYECKHU
HETIPOTUBOPEYMBYIO I1IEMOYKY PACCYXIACHUM C OMOPOM HAa M3YUYECHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (DU3NUYECKUE SBIICHHUS;

UCIIOb30BaTh  MPU  PEIICHMH  y4eOHBIX  3a7a4  COBPEMEHHBIC
uH(pOpMaIIMOHHBIC TEXHOJIOTUH TSt TIOMCKa, CTPYKTYpPUPOBaHUS,
UHTEPIpPETAllMM U TPEJACTAaBICHUS y4eOHOM H  HAYYHO-TOIYJISIPHOM
uHpopManuy, TOJYYCHHOM W3  Pa3IMYHBIX HMCTOYHHUKOB, KPUTHYCCKH
aHaJIM3UPOBATh MOTy4aeMyt0 HH(OPMAIIHIO;

OOBSICHATh TPHUHIIUIBI JEWUCTBUS MAIIMH, MPUOOPOB U TEXHUYECCKUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA HUX 0€30MMacHOTO  HCIOJIb30BaHHUS B
MIOBCEIHEBHOM KM3HU;

IIPUBOIUTH IPUMEPHI BKJIa/1a POCCUHCKHUX U 3aPYOSIKHBIX YIEHBIX-(PU3HUKOB
B Pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MUpPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TCOPETUUECKUE 3HAHUS 10 (DH3HUKE B MOBCEIHEBHOM KU3HU
JUIsl oOecTieueHust 0€30MMacHOCTH IIPH 00paIleHUH ¢ TPUOOpaMH U TEXHHYECCKUMH
YCTPOMCTBAMH, JIJISI COXPAHEHUS 37J0POBbS U COOJIIOICHUSI HOPM SKOJIOTHYECKOTO
MTOBEJICHUS B OKPYKAIOUIEH Cpee;

paboTaTh B TpymIe C BBINOJHEHUEM PA3JIUYHBIX COLMAIBHBIX POJICH,
IJIAaHUPOBATh PabOTy TPYIIBI, PAlMOHATIBLHO PACHPEACNsITh OOS3aHHOCTH H
IJIAHUPOBATh  JEATCIBHOCTh B HECTAHAAPTHBIX CUTYaAIUAX, aJE€KBATHO
OIIEHMBAaTh  BKJAJ  KaXJOr0 M3 YYAaCTHUKOB TIPYINNbl B  PEIICHUE
paccMaTprBaeMON MPOOIIEMBI.

TemaTnyeckoe NIAHUPOBAHUE COCTABJIEHO C YUYETOM LieJIeBbIX
NPUOPUTETOB BOCIUTATEIBHOI0 ACTIEKTA IIKOJIbHOI0 YPOKA,
copmympoBanubix B [Iporpamme Bocnuranusst MBOY Ne 59 r. Kuposa:
- o0y AeHUEe 00yUaroIIMXCsl COOJII0AaTh HOPMBI IIOBEACHUS, TTPaBUIIa
OOIIIEeHHUsI CO CBEPCTHUKAMU U TIEAArOrM4eCKMMU paOOTHUKAMH,
COOTBETCTBYIOIIHE YKIIATy 0011€00pa3oBaTEIbHON OpraHn3aIlii,
YCTaHOBJICHHE U MOAJICPKKY JO0OpOKETaTeIbHON aTMOCHEPHI;

- IPUBJICYCHUE BHUMAHUS 00YJaIONMUXCS K IIEHHOCTHOMY aCIeKTy U3y4aeMbIX
Ha ypOKax MPEIMETOB, SIBIICHUN U COOBITUI, HHUITUUPOBAHUE OOCYKICHUH,
BBICKA3bIBAHUM CBOETO MHEHUSI, BRIPAOOTKH CBOEr0 JIMYHOCTHOT'O OTHOIIEHUS K
U3Y4aeMbIM COOBITUSM, SBJICHUSIM, JIULIAM.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaunmenoBanue KosmuecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
NPOrpaMmslI padoThI padoThI
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHMU S
11 ®usrka 1 METOBI 5 0 0 bubmuorexa [IOK
' HAy4YHOTO MO3HAHMS https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Paznen 2. MEXAHUKA
bubmnoreka IIOK
21 Kunemaritka S 0 0 https://m.edsoo.ru/7f41bf72
bu6auoreka IJOK
22 Huraniica ! 0 0 https://m.edsoo.ru/7f41bf72
3aKOHBI
23 COXDAHEHHS B 6 1 1 bubnuoteka [JOK
' P https://m.edsoo.ru/7f41bf72
MEXaHHUKE
Wroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMHUKA
OcHOBBI
31 MOJIEKYJISIPHO- 9 0 1 bubmuotexa [JOK
' 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

3.2 OCHOBBI 10 bubnuorexa [JOK
' TEPMOANHAMUKI https://m.edso0.ru/7f41bf72
ArperaTHble
33 COCTOSTHUS 5 bubnuotexa [JOK
' BemecTBa. Pa3oBbie https://m.edsoo.ru/7f41bf72
TIEPEXO0JIbI
Uroro no pazneny 24

Paznea 4. JIEKTPOJUHAMUKA

bubnmnorexka HOK
4.1 UICKTPOCTATHKA 10 https://m.edSO(])_F ru/7f41bf72
ITocrossHHBIM
4.9 JJIEKTPUYECKHUM TOK. 12 bubnuorexa [IOK
Toku B pa3iuuHbIX https://m.edsoo.ru/7f41bf72
cpenax
Uroro no pazaeny 22
O60061menue kypca 10
KJjlacca 2
OBILIEE KOJIMYECTBO
YACOBIIO 68

I[TPOT'PAMME



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

11 KITACC

HauMeHOBaHHE KoaundecTBo uacoB
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3zie/ioB H TeM KoHnTpoJbHbie IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPCHI
nporpamMmbl padoThI padoThI
Pazpnen 1. JIEKTPOAUHAMUKA
MarsuTHoe I10JI€. BuG 10K
HOJIMOoTEKA
11 ICKTPOMATHUTHAA 11 1 3 https://m.edsoo.ru/7f41c97¢c
WHTYKIAS
Hroro no pasneny 11
Paznea 2. KOJIEBAHUSI 1 BOJIHbBI
MexaHnueckue 1 BuG 10K
HOJIMoTEKA
2.1 DJICKTPOMATHHTHBIC 9 0 1 https://m.edsoo.ru/7f41c97c
KOJIeOaHus
MexaHu4ueckue 1
2.2 JJIEKTPOMArHUTHEIE 5 1 0 bubmmorexa [IOK
' p https://m.edsoo.ru/7f41c97c
BOJIHBI
bu6mmoreka [JOK
2.3 Onrua 10 0 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24
Pasznea 3. OCHOBBI CHE].[PIAJIBHOFI TEOPUU OTHOCHUTEJIbBHOCTHN
OCHOBEI CITEIIHAIBHON
31 - 4 1 0 bu6mmorexa [IOK
) p https://m.edsoo.ru/7f41c97c
OTHOCUTEIHHOCTH



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Hroro no pazgeny 4

Pazgen 4. KBAHTOBAS ®PU3UKA

41 DJIEeMEHThI KBAHTOBOM 6 0 0 bubmuoreka [JOK

' ONTUKU https://m.eds00.ru/7f41c97c
bubmuoreka [JOK

4.2 Crpoerue atoma 4 0 0 https://m.edso00.ru/7f41c97¢c
bubmunorexa [JOK

4.3 ATOMHOE 51pO 5 1 0 https://m.edsoo.ru/7f41c97c

Utoro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DJIEMEHTHI aCTPOHOMUU . 1 0 bubnnoreka [JOK
' ¥ acTpOH3UKH https://m.edsoo.ru/7f41c97c
Hroro no pasneny 7

Paznea 6. OBOBLIAIOIIEE TIOBTOPEHUE

6.1 Oo6o61maro1iee 4 0 0 bu6mmoreka [JOK
' IOBTOPEHHE https://m.edsoo.ru/7f41c97c
Hroro o pazneny 4
O6o00menue Kypca 3
OBUIEE KOJIMYECTBO 68 5 -
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




HOYPOYHOE INIVIAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero KonTpoasmbie IpaxTHeckhe U3yUYEeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesI
®dusuka — Hayka o
1 npupoje. Hayuneie meTo bl 1 0 0 bu6nuoreka [IOK
MO3HAHUS OKPYKAIOIIETO https://m.edsoo.ru/ff0c32e2
Mupa
Ponb 1 mecTo dusuku B
dbopmupoBaHUU
5 COBPEMEHHOMN HAay4YHOU 1 0 0 bubnmnoreka [HOK
KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOMN
NEeSATEIbHOCTH JII0AeH
MexaHnndeckoe JBHKEHUE.
OTHOCUTENHHOCTD
3 MEXAaHWUYECKOTO IBUKEHUS. 1 0 0 bubnmorexa HOK
https://m.edsoo.ru/ff0c3508
[lepemenienue, CKOpOCTb,
YCKOpEHHE
4 PaBrOMeEpHOE 1 0 0 bu6muoreka [IOK
NPAMOJIMHENHOE JBUKECHHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCcKOpeHHOE 1 0 0 bubmuorexa [JOK
NPAMOJIMHENHOE JBUKECHUE https://m.edsoo.ru/ff0c372e



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

CB00OIHOE TIaJIEHHE.

bubnunoreka LIOK

6 Yexopenne csodoaoro https://m.edsoo.ru/ff0c39cc
MaJIeHUs
KpuBosmHelHOE ABUXKEHUE.
7 JIBr>keHME MaTepUaIbHOM bubmmorexa [JOK
P https://m.edsoo.ru/ff0c3ada
TOYKH IO OKPY>KHOCTH
IIpuHLIUII OTHOCUTENIBHOCTH
8 lanunes. MuepunanbHbie bubnmnoreka [HOK
cuctemsl otcuera. [lepBaiit https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuia.
IIpuanun cynepno3unuu
9 cpf)n Bto OI?Z?E(OH bubmorexa HOK
' p https://m.edsoo.ru/ff0c3be8
Herotona nis
MarepuaibHON TOUKU
Tperuii 3akon HerotoHa s bu6anoreka LIOK
10
MaTepUalbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO
11 Tsrorerus. Crra TSHKECTH. bubmorexa [IOK
IIepBas kocMuueckas https://m.edsoo.ru/ff0c3d00
CKOPOCTH
12 Cuna ynpyroctu. 3aKoH bubnmnoreka [JOK
I'yka. Bec Tena https://m.edsoo.ru/ff0Oc3el18
Cuna tpeHus. Bu6 OK
13 Ko duument tpenus. nomorexa I

Cuna conpoTUBIEHUS PU

https://m.edso0.ru/ff0c3f76



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
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JABMDKCHUM TCJIa B XKUAKOCTHU
WJIN 1ra3c

14

ITocTynarensHoe u
BpalaTebHOE JBUKEHUE
a0COFOTHO TBEPJIOTO Tea.
MowmenT cuiebl. 11nedo
CUJIbI. Y CJIOBHUSI pAaBHOBECHS
TBEPJIOTO TENa

bubnunoreka LIOK
https://m.edsoo.ru/ff0c41a6

15

NMnynsc maTepuaibHON
TOYKH, CUCTEMBI
MaTEpUaIbHBIX TOYEK.
Nmnynbsce cuibl. 3akoH
COXPAHEHHUS UMITYJIbCA.
PeaktuBHOE ABMKEHNE

bubmnoreka IIOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOIITHOCTH CHIIBI.
Kunernueckas sHeprus
MaTEpHUaIbHOU TOYKH.
Teopema 06 u3meHeHun
KMHETUYECKON SHEPrUu

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c4502

17

[ToTenunanpHas SHEPTHUA.
[ToTenuuanpHas HEpTUs
yrpyro nehopMUpOBAaHHON
npyxuHbL. [loTeHIna pHAS
SHEPTHUs Tela BOIU3U
MOBEPXHOCTH 3€MJIU

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc461a

18

HOTCHL[I/IaJ'IBHBIC u
HEIMMOTCHIMAJIbHBIC CHUJIBI.

bubnunorexa LIOK
https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

CBsi3b pabOTHI
HEMOTCHIIUATBHBIX CHJI C
M3MEHCHHEM MEXaHHUECKOM
SHEPIUU CHCTEMBI TEIl.
3aKOoH COXpaHECHUs
MEXaHUYECKOH SHEPTHU

19

JlaGopaTopHas pabora
«HccnenoBanue cBs3u
paboThI CUIIBI C UBMEHECHHEM
MEXaHUYECKOH SHEPTHU
TeJa Ha IpUMepe
PacTsDKEHUS PE3UHOBOTO
KTYyTa»

20

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

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4b74

21

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-
KUHETHUYECKON TEOPUHU.
BbpoyHOBCKOE IBUKEHHE.

Hudbdy3us

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTtep JBUKEHUS U
B3aMMOJIECHUCTBHS YaCTHI]
BemiecTBa. Monenn
CTPOEHUS Tra30B, XUIKOCTEH
U TBEPABIX TEI



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

23

Macca monexy:.
KonmuecTBo BelmiecTBa.
[Tocrosnnas ABoraapo

24

TernnoBoe paBHOBECHE.
Temneparypa u €€
n3mepenue. [lkana
temneparyp Llenbcus

25

WUneanpuerii raz 8 MKT.
OcHoBHoe ypaBHeHne MKT

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

26

AbGcoutoTHas TeMieparypa
KakKk Mepa CpeHein
KMHETUYECKON SHEPIUU
JBUKEHUS] MOJIEKYJI.
YpaBHenue Menpeneena-
Kraneiipona

bubmuorexa [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanmpToHa. ["a30BbIC
3aKOHBbI

28

JlabopaTopHas pabota
«HccnenoBanue
3aBUCUMOCTH MCKIY
rapaMeTpamMu COCTOSTHHUS
pa3peKeHHOTO Ta3ay

29

H3onporiecchl B neanbHOM
rase 1 ux rpapuieckoe
Mpe/iCTaBIeHHE

bubnunorexa LIOK
https://m.edsoo.ru/ff0c570e



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

Buytpennss sHeprus
TEPMOJINHAMUYECKOMN
CHCTEMBI U CIIOCOOBI €€
n3MmeHeHus. Konnuectso

bubnunoreka LIOK

30
TEIUIOTHI U paboTa. https://m.edso0.ru/ff0c5952
BuyTtpennss sneprus
0JIHOAQTOMHOTI'0 MJI€aJIbHOIO
rasa
bubmuorexa [JOK
1 B
3 BT TETLIoTIEpe/atia https://m.edsoo.ru/ff0c5¢c36
V nennHas TEIIOEMKOCTD
BeniecTBa. KonnaecTBo
32 TEILIOTHI IIPH bubmorexa LOK
P https://m.edsoo.ru/ff0c5¢c36
Teronepeaaye.
AabaTHBIN MpoIecc
[TepBblii 3aK0H
TEPMOJAVHAMUKH U €T0 bubnuoreka [JOK
33
MPUMEHEHNE K https://m.edsoo.ru/ffOc5efc
M30IpoIeccam
HeoOpatumocTs nporieccos
34 B IIpupoae. Bropoii 3axkoH bubnmorexa HOK
PHpOAIE. p https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKH
35 [Mpunnun nevictus u KI1J1 bubnunorexa LIOK
TEMIOBOM MAITHHEI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT/{



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
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DKoornyeckue mpoodIeMbl

37
TETUIODHEPTCTHKHI
O06o00maromuii ypox
38 «MOJII:K JII;III Hai}llp ¢du3nka bubmmorera LHOK
yip ' https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOIMHAMUKH
KontposbHas pabota mo
39 Teme «MoJeKyapHas bu6muoreka [IOK
¢uznka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
[TapooGpa3zoBanue u
40 KoHaeHcauus. Mcnapenue u bubmorexa LOK
A L p https://m.edsoo.ru/ff0c63b6
KUIIEHUE
AOcomoTHas 1
41 OTHOCHUTEIbHAS BIAKHOCTH bubmorexa LOK
N https://m.edsoo.ru/ff0c64d8
Bo3ayxa. HacelmenHslil nap
TBépnoe Teno.
Kpucrannuaeckue u
aMopdHEBIE Tea.
42 AHI/II;(%)) OITHSI CBOWCTB bubmorexa HOK
P https://m.edsoo.ru/ff0c65f0
Kpuctamwios. JKunkue
Kkpuctaabsl. CoBpeMEHHbIE
MaTepuaibl
IImaBnenne n
43 KpUCTa/UIM3alus. Y AenbHas but6mmorekxa [IOK

TEIUIOTA TTABJICHUSL.
Cybnumarus

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c6938
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https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

YpaBHEHHE TEIIOBOTO

bubnunoreka LIOK

44
Oananca https://m.edso0.ru/ff0c6820
DnekTpu3anus Teil.
45 Dnekrpuueckuii 3apsia. [[Ba bu6muoreka [IOK
BHUJIA DJIEKTPUIECKUX https://m.edsoo.ru/ffOcébcc
3aps0B
[IpoBOIHMKY, AUBIIEKTPUKHU
46 1 TIOJTYTIPOBOJJHUKHU. 3aKOH bu6nuoreka [JOK
COXpAaHEHUSA https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECKOTO 3apsaa
B3anmoneiicTBre 3apsioB.
47 3axoH Kynona. Touyeunslii bubmorexa LOK
g https://m.edsoo.ru/ff0c6ced
AIEKTPUYECKUH 3apsij
HanpsoxkénnocTth
ANEKTPUYECKOTO TIOJISL.
48 [TpunHmn cynepnosunuu bubmorexa HOK
. https://m.edsoo.ru/ffOc6df2
ANEKTPUYECKUX TMOJIEH.
JInany HanpsHKEHHOCTH
Pa6ora cun
49 3JIEKTPOCTATHYECKOTO MOJISA. bubnuotexa [JOK
[Torennman. PazHocts https://m.edsoo.ru/ff0c6f00
IIOTEHIIMAJIOB
[IpoBoHMKY 1
bubnunorexa LIOK
50 TVDJICKTPUKHU B

QJICKTPOCTATUYCCKOM II0JIC.

https://m.edsoo.ru/ff0c7018



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

Jusnexrpudeckas
IIPOHULIAEMOCTD

51

DNEeKTPOEMKOCTb.
Konpnencarop

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

DneKTPOEMKOCTH IIIOCKOTO
KOHJIEHCAaTOpa. DHEeprus
3apsHKEHHOI0 KOHAEHCaTopa

but6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTopHas paboTta
"U3mepenue
ANEKTPOEMKOCTHU
KOHJIeHcaTopa"

54

[TpunMn neiicTBus n
MIPUMCHCHHE
KOH/ICHCATOPOB,
KOIMPOBAJIFHOTO arapara,
CTPYHHOT'O IIPUHTEPA.
DneKkTpocTaTH4ecKas
3amuTa. 3a3eMieHHe
3JIEKTPONIPUOOPOB

55

DNEeKTPUUIECKHH TOK,
YCJIOBHUS €TO
CYILLIECTBOBAHUS.
IToctossuHEbIN TOK. CHuna
Toka. Hanpsbxenue.
ConporuBnenue. 3akOH
OmMa 1t yyacTka 1enu



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

56

ITocnemoBarenpHOE,
napajuiesIbHOe, CMEIIAHHOE
COCJIMHEHUE MPOBOIHUKOB.
JlaGopaTopHas pabora
«M3ydeHue cMenranHoro
COCIMHEHUS PE3UCTOPOB)

bubnunoreka LIOK
https://m.edsoo.ru/ff0c74f0

57

Pabora 1 MOIIIHOCTH
3JIEKTPUYECKOTO TOKA.
3akoH Jxxoyns-Jlenna

bubmnoreka IIOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 MOJTHOM
(3aMKHYTOH)
AJIEKTPUUYECKON TICTIH.
KopoTtkoe 3ambikaHue.
JlaGopaTopHas pabora
«U3mepenune D/1C
HMCTOYHUKA TOKA H €r0
BHYTPEHHETO
COIIPOTHBIICHUS

bubnuorexa [JOK
https://m.edsoo.ru/ffOc7ae0

59

DneKkTpoHHas
IIPOBOAUMOCTD TBEPABIX
METaJIJIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS METAJIIIOB
OT TEMIIEpaTypPHI.
CBepxnpoBOIMMOCTb

60

DIJIEKTPUYECKUIN TOK B
Bakyyme. CBOMCTBa
AJEKTPOHHBIX ITyYKOB



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

[TonynpoBoHMKH, UX
cOOCTBEHHAs U ITpUMECHAs
npoBOoAUMOCTh. CBOMCTBA

bubnunoreka LIOK

61
p—n-niepexona. https://m.edsoo.ru/ffOc84ae
[TonynpoBOTHHKOBEIE
PUOOPHI
DJIEKTPUUYECKUIN TOK B
pacTBOpax M pacruiaBax
62 DIIEKTPOIIUTOB bubnmorexa HOK
p ' https://m.edsoo.ru/ff0c82ba
DIEeKTPOIMTHYSCKAS
JTUCCOIMAIs. DIEKTPOIIU3
DIIEKTPUYECKHUI TOK B
63 razax. CaMOCTOSATEJIbHBIN U bubmuorexa [JOK
HECAaMOCTOSTEIbHBIN https://m.edsoo.ru/ffOc84ae
pa3psa. Mouaus. [1nazma
DnexTpuueckue mprudopsl 1
CTpOICTBA U UX
64 i][ aI;(TquCKOC MIpUMEHEHNE bubmorexa HOK
p p ' https://m.edsoo.ru/ffOc86fc
[IpaBuna TexHUKH
0€e30MacHOCTH
65 O6o06maromuit ypok bubnmnoreka [JOK
«DNEeKTPOINHAMMKA» https://m.edsoo.ru/ff0c88be
KonTponpHas pabota mo
TeMe «DIIeKTPOCTATHKA. Eus OK
66 ITocTosgHHBII ubnmorexa I

3JIEKTpUYECKUN TOK. Toku B
Pa3IMYHBIX CPEAX»

https://m.edsoo.ru/ff0c8a8a



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

Oo6o06maromuii ypox

bubnunoreka LIOK
67 Konrposbuas pabora no 1 https://m.edsoo.ru/ff0c8c56
Teme "DIeKTpoaJuHaMHUKA"
68 O06o0marmui ypok mo L bu6muoreka [IOK
temaM 10 ximacca https://m.edsoo.ru/ffOc8f6c
OBHIEE KOJIMYECTBO YHACOB 68

[10 ITPOIT'PAMME



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

11 KITACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTposibHbIe IIpakTuyeckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
[TocTostHHBIE MATHUTHI U X
B3aUMOJICHCTBHE.
1 MaruuTHoe nosie. Bexrop 1 0 0 bubnnoreka [JOK
MAarHUTHON MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIMHMM MarHUTHOM
WHYKIAH
MarunuTtHoe 1oJje
MIPOBOJIHUKA C TOKOM.
9 Onsir Dperena 1 0 0 bubmuorexa [JOK
pereld. https://m.edsoo.ru/ffoc98fe
BzaumoneiicTBue
MIPOBOJHHUKOB C TOKOM
JlabopaTopHas pabota
3 «M3ydyeHre MarHUTHOTO 1 0 1 bubmorera [JOK
ya https://m.edsoo.ru/ff0c98fe
TOJIST KATYIIIKH C TOKOM»
JlelicTBUE€ MarHUTHOTO
TIOJIs1 Ha MPOBOHUK C
TokoM. Crita Amrepa. BuG 1OK
nOIMoTeKa
4 JlaGoparopHuas pabora 1 1
paTopHasi p . 0 https://m.edsoo.ru/ff0c9acO
«MccrnenoBanue aenicTBUS
MTOCTOSTHHOTO MarHWTa Ha
paMKy ¢ TOKOM»



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

JlelicTBME€ MarHUTHOTO

TIOJISI Ha JIBHOKYIIYIOCS

3apsKEHHYIO YaCTHUILY.

Cuna Jlopenna. Pa6ota
cuiel JlopeHua

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

DneKTpoMarHuTHas
unaykuus. [Totok BekTopa
MarHMUTHON MHIYKIUH.
O/1C nnaykuuu. 3aKoH
ANEKTPOMArHUTHOM
nHaykiuu Gapanes

JlaGopaTopHas paboTta
«HccnenoBanue sBIeHUS
JIEKTPOMArHUTHON
HHTYKITHI

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

NunykTuBHOCTS. SIBIIEHUE
camonHaykuu. 9J1C
CaMOMHAYKIIMU. DHEPTHUs
MarHUTHOTO TIOJIS KaTYIIKH
C TOKOM.
DNEeKTPOMArHUTHOE T0JIe

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

TexHnueckue ycTpoucTsa u
WX IPUMEHEHUE:!
ITOCTOSIHHBIE MATrHUTHI,
3JEKTPOMArHHUTHI,
3JIEKTPOJIBUTaTENb,
YCKOPUTEIIN IEMEHTAPHBIX



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

YaCTHULl, THOAYKIIMOHHAA
I1I€4Yb

10

Oo6o06maromuii ypox
«MarsuTtHoOe MnozJe.
DneKTpoMarHuTHas
AHIYKLAS

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

11

KonrponsHas pabora no
Teme «MarauTHoe 1oJie.
DneKTpoMarHuTHas
HHIYKIHS

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

12

CBoOo/IHBIE MEXaHUYECKHE
KoJe0aHusl.
l'apmonunueckue
KoseOaHus. YpaBHEHUE
FapMOHHYECKHUX
konebanuil. [IpeBparienue
SHEPrUHU

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«UccnenoBanue
3aBHCHMOCTH Tepro/ia
MaJsbIX KoJiebaHuii rpy3a Ha
HUTH OT JJIUHBI HUTH U
MAacchl Tpy3a»

14

KonebarenbHbIN KOHTYD.
CBo0OoHEBIE
AJIEKTPOMArHUTHbBIE
KoJ1e0aHus B UI€aIbHOM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb820



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

KoJieOaTeIbHOM KOHTYpE.
AHanorust Mexuy
MeXaHHUYECKUMU U
AJIEKTPOMArHUTHBIMU
KoJIeOaHUsIMU

15

®opmyna Tomcona. 3akon
COXpaHECHHS PHEPTUU B
UCaIbHOM KOJIeOATeIbHOM
KOHTYpE

bubmuorexa [JOK
https://m.edsoo.ru/ff0ch9c4

16

[Ipencrasnenue o
3aTyXaroluX KOoJIeOaHUsIX.
Brinyxiennsie
MeXaHHYECKHE KOJIeOaHus.
Pe3onanc. Beinyxnennsie
3JIEKTPOMArHUTHBIE
KoJIcOaHHs

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbb86

17

IIepeMeHHBIN TOK.
CunyconaanbHbIN
IIEPEMEHHBIN TOK.
MoHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYHOE U
JIEWCTBYIOIIEE 3HAYEHUE
CUJIBI TOKA U HAIPSIKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop.
[IpousBoacTBo, nepenaya u
notpebieHue
ANEKTPUYECKON SHEPTUU



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

19

YerpolicTBo u
MPaKTUYECKOE TPUMEHEHHUE
AJIEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKa, TUHUH
AJIEKTpoIepeaq

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

20

DKOJIOTUYECKUE PUCKHU TIPU
MPOU3BOJICTBE
anekTpo3nepruu. Kynerypa
HCITOJIb30BaHUS
3JIEKTPOSHEPIUU B
MOBCEIHEBHOM KU3HU

21

MexaHuuyecKkue BOJIHBI,
YCIIOBUS PAaCIIPOCTPAHEHHUS.
[Tepuoa. Cxopoctb
pacnpocTpaHeHus U JUTMHA
BOJHBL. [lonepeunsie n
IIPOJIOJIbHBIE BOJIHBI

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

22

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

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

23

DNeKTpOMarHuTHHIE
BOJIHBI, IX CBOMCTBA U
ckopocts. [Ikana
3JIEKTPOMATrHUTHBIX BOJIH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHIMIIBI paIHOCBSA3U U
TeneBuaeuus. Pazsurue



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

CPEJICTB CBSI3H.
Panuonoxanus

KonrponsHas pabora

bu6mmoreka [IOK

25
«Konebanus v BOJHBI» https://m.edsoo.ru/ff0cc6f8
[Ipsmonuneiinoe
pacrpocTpaHeHHe CBETa B
26 OJTHOPOJIHOM cpefie bubmorexa LHOK
FHOPOA B pese. https://m.edsoo.ru/ff0cd350
ToueuHbI KCTOYHHUK CBETA.
JIyu cBera
OrtpaxxeHue cBera. 3aKOHbI
97 OTPaXEHUS CBETA. bubnnoreka [JOK
[TocTpoenue nzobpaxeHui https://m.edsoo.ru/ffOcd4e0
B IUIOCKOM 3€pKaJie
[Ipenomiienune ceera.
IlonHoe BHyTpEHHEE
28 oT ameHHeYTI'I; eIleJIbHBIIH bubmorexa LOK
P - P https://m.edsoo.ru/ff0cd7f6
YTOJI TTOJTHOTO BHYTPEHHETO
OTpaKCHHUS
JlaboparopHas padora
29 «I/IsMI:: GHFI)/IG nopKasaTensl bubmorexa [JOK
p https://m.edsoo.ru/ff0cd67a
MIPEIIOMIICHUS CTEKIIa
JInnzsl. [loctpoenue
30 M300paXkeH B JIMH3E. bubnuoreka [IOK

®opmyJia TOHKOHN JTMH3BI.
VYBenu4ueHue JTUH3bI

https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0cc6f8
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

31

JIaboparopHast pabota
«HccnenoBanne CBOMCTB
N300paKEHUI B JIMH33X»

32

Jucnepcus cera.
CII0XHBII cocTaB 0eJIoro
cseta. L[Ber. JlabopaTopHas
pabora «Habmronenue
JTUCIICPCUU CBETA»

33

WuTepdepennys ceera.
Hudpaxius ceera.
JudpakuronHas pemeTka

bu6mmoreka [IOK
https://m.edsoo.ru/ffOced22

34

[TonepedyHOCTH CBETOBBIX
BojH. [lonmspuzanus csera

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf02e

35

OnTrueckue npuOOpsI U
YCTPOMCTBA U YCIIOBUS UX
0€3011acHOr0 NMPUMEHEHUS

36

['panu1Ibl TPUMEHUMOCTH
KJIACCUYECKOU MEXAHUKH.
[ToctynaTel cnennaibHOM
TEOPUH OTHOCUTEIHHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTENIBLHOCTD
OJIHOBPEMEHHOCTH.
3aMeITIeHne BPEMEHH 1
COKpAIICHHE JITTHHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfa42

38

3Hepr1/15{ " UMITYJIbC
peHﬂTHBHCTCKOﬁ HaCTHIIHI.

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfc68



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

CBs13bp Macchl ¢ 3HEPTUEl U
HUMITYJIbCOM. DHEPIust
HOKOs

KonrponsHas pabora

39 «OnTrka. OCHOBBI bubmuoreka [JOK
CIIELIMAILHON TEOPHUU https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJIBHOCTH
®otonsl. Dopmyna

40 Ilnanka. DHeprus u bubmmorexa [TOK

’ P https://m.edsoo.ru/ffOcfel6
UMIYIbC GOTOHA
OTKpBITHE U HCCIIEIOBAHNE BuG 10K
noOInoTEKA

41 .0 A.
porospdexra. Onbrrer https://m.edsoo.ru/ffOcffc4
I'. Cronerona
3akoHbl poTodddekTa.

VYpaBHeHue DitHIITEHA

42 151 poTodrddexta bubmorexa HOK
a ' https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna»
dhoTorddexra
JlaBrienne cBeta. OMBITHI

43 I1. H. JleGenena. bu6mmorexa [IOK
XuMuyeckoe eUCTBHE https://m.edsoo.ru/ff0d04a6
cBeTa
TexHrueckue ycTponcTa u

44 MIPAKTUYECKOE
MIPUMEHEHUE:

(dboTorIeMeHT, POTOAATUHK,



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

coJiHe4Has Oarapes,

CBETONO/I
Pemrenue 3agad mo reme
45 «DJIeMEHTHLI KBAHTOBOH Bubmaorexa ITOK
https://m.edsoo.ru/ff0d0302
OIITHKN
Monens atoma TomcoHa.
OmnbiThl Pesepdopraa mo
46 ACCESHUIO 0-4acTH bubnnorexa [IOK
p t https://m.edsoo.ru/ff0d091a
[Inanerapnas monens
aroMa
bu6mmoreka [IOK
47 I1 b
OCTYIATEL Hopa https://m.edsoo.ru/ff0d0afa
N3nydenue u norioneHue
OTOHOB IIPU IIEPEXOIIE
48 g)TOMa co ioro g OBiﬂ bubmorexa [TOK
a ypv https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha Opyroi. Bumsl
CHEKTPOB
BomnHoBbIE cBOIICTBa
gacTull. Bomusl e bpoins.
49 Kopn LlCK IS HoI-[BonII){OBoﬁ bubmmorera [TOK
pHyCKyTAp https://m.edsoo.ru/ff0d0ca8
nyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIyY€HHE
OTtkpsiTHE
50 PaanoakTUBHOCTU. OMBITHI bu6mmoreka [JOK
Pesepdopaa o https://m.edsoo.ru/ff0d0fd2

OIMPECACIICHUIO COCTaBa



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

paarOaKTUBHOTO
W3JTyYEHHUS

51

CgoiicTBa anbda-, bera-,
FaMMa-H&Hy‘IeHI/Iﬂ.
BJII/IHHI/IC paI[I/IOElKTI/IBHOCTI/I
Ha JKUBBIC OpI‘aHI/I?;MBI

52

OTKpbITHE IPOTOHA U
HelTpoHa. M30Toms!.
Anbda-pacna.
DNEeKTPOHHBIN 1
MIO3UTPOHHBIN OeTa-pacmna.
l'amma-uznyuenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3U HYKJIOHOB B
anpe. SlnepHsle peakuuu.
SnepHslil peakTop.
[Tpobnembl, nepcreKTUBEL,
JKOJIOTUYECKUE ACTIEKTBI
SIEPHOMN DHEPIETUKU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1356

54

Pesepnblii ypok. KBanToBas
¢buznka. JneMeHThI
aCTPOHOMHUU U
acTpo(U3HUKH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

55

3HCMCHTapHBIC JaCTHUIIbI.
OTKpHTI/Ie MMO3UTpPOHA.
Mertoapl Ha6JIIO,[[eHI/ISI n
peructpanuun
OJICMCHTAPHBIX YaCTHUII.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d0e38

Kpyraeiii cron
«DyHIaMeHTalIbHbIE
B3aHUMO/CHCTBHUA.
EnunctBO hmzmveckoit
KapTUHBI MUPa»

56

Bun 38é3nH0r0 Heba.
CosBe3ausi, SpKUe 3BE3IbI,
[IJIAHETHI, UX BUIUMOE
nexenue. CoHeHast
cucremMa

57

Comnnaue. CoyHevHast
aKTUBHOCTL. MIcTOUHHK
sHepruu CoJiHIla U 3BE3]T

58

3BE31bI, UX OCHOBHBIE
XapaKTePUCTUKHU. 3BE3IbI
rJIaBHOM
MMOCJIE0BATEIILHOCTH.
Buyrtpennee ctpoenue
3BE311. COBpEeMEHHbIE
MIPEJICTABJICHHS O
MIPOUCXOXICHUN U
sposrrornu CoutHIa U 3BE3T

59

Mneunsiii [1yte — Hama
I'amakTtuka. [Tomoxenue u
nemwkenne CoiHIa B
T'anaktuke. I'amakTHKH.




UYépHble AbIpHI B sApax
TIAKTUK

60

Bcenennas. Pa3zoeranue
rajiakTuk. Teopus
Bosbuioro B3peiBa.
PennkroBoe uznydeHue.
MeraranakTuka

61

Hepemennsie npo6iembl
aCTPOHOMUU

62

KontponpsHas paborta
«JIEMEHTBI aCTPOHOMUH U
aCTPOPUUKI

63

O606maromuii ypok. Poib
(bU3MKK ¥ aCTPOHOMUH B
SKOHOMHYCCKOH,
TEXHOJIOTHYISCKOM,
COITMAJIBHOM M THYECKOM
chepax nesaTenbHOCTH
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65

O606maromuit ypok. Poib
¢duznyeckoil Teopuu B




(bopmupoBaHUU
IIPEACTABICHUH O
¢bu3nyeckoil kapTUHE MUpa

O6o0maromuit ypox.
Mecto ¢pusnaeckoi

66 KapTUHBI MUpa B 0011IeM
PsILy COBPEMEHHBIX
€CTEeCTBEHHO-HAy4YHbIX

MIPEJICTAaBICHUI O PUPOE

MaruuTHO€ noJie.
67 DneKTpoMarHuTHas

HUHAYKIOUA

Ontuka. OCHOBBI
68 CTeUATBHON TEOPHH
OTHOCHUTEIBLHOCTH

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. T'.A. Msxkumes, b. b. Byxosues, H.H. Corckuit ®uzuka 10 k1. ®usuka 10 knacc. ba-
30BBIN U YI1yOJileHHBIH ypoBeHb. YueOHuk. Mocksa. [Ipocsemenne, 2022 r.

2. 'S Msaxumes, b.b. byxosues, B.M. YUapyrun ®u3uka 11 knacc. ba3oBblii 1 yriay0-

JICHHBIH ypoBeHb. YueOHnuk. Mocksa. [IpocBemenue. 2022 r.

A.I1. PermkeBud. COOpHUK 3a1a4 110 ¢u3rke. MOCKBa,

4. Coopnuk 3amad no ¢usuke st 9 — 11 kmacco. CocraBurens [.H. CrenanoBa. M.:
«IIpocsemenue»,

5. 3anmanus obpazoBarenbHOro noprana Pemry EI'D

w

METOINUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

1. T'.i. Msxkumes, b. b. Byxosues, H.H. Corckuit ®uszuka 10 k1. ®uzuka 10 knacc. ba-
30BbIi U yrayOeHHbIH ypoBeHb. YueOHuk. Mockaa. [Ipocsemienue, 2022

2. I'.S. Msaxumes, b.b. bByxosues, B.M. Uapyrun ®@usuka 11 kmacc. bazoBsrii u yriny6-
JICHHBIH ypoBeHb. YueOHuk. Mocksa. [Ipocsemmenue. 2022

3. A.IL PemvkeBnu. CoopHUK 33124 1o ¢pusuke. MockBaCOOpHUK 33124 110 GU3UKE IS
9 — 11 xnaccos. CocraBurens I'.H. Ctenanosa. M.: «[Ipocsemmenue», 1996 r.

4. 10.A. Caypos. ®uszuka. [loypounsie pazpadotku. 10 kmacc. [Tocobue nms obmeodpa-
30BaTeNbHbIX opranusanuii. Mocksa. [Ipocsemenue. 2015

5. HO.A. Caypos. ®usuka. [loypounsie paspabotku. 11 kmacc. [Tocodue mist o6rieo0pa-
30BaTeNbHBIX OpraHu3auuii. ba3oBelii n yrimy6neHnHslit ypoBeHb. Mocksa. [Ipocsere-
Hue. 2017 r.

6. COOpHHK TECTOBBIX 3aJJaHU JJIS1 TEMATHUECKOTO U UTOTOBOr0 KOHTpOJIst. Pusmka 10
kiacc. M.: «Muremnekt-Lentpy», 2004 r.

7. C.M. Aupapromeukut, A.C. CnyxaeBckuil. ®uznka. «KOHCTPYKTOP» CaMOCTOSATEINb-
HBIX ¥ KOHTPOJBHBIX paboT. 10 — 11 kiaccsl.

8. Tlocobue nns yaureneit. M.: IIpocerienue

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Poccuiickas 3jekTpoHHasi mkoJa hitps://resh.edu.ru/

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

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

https://resh.edu.ru
https://fipi.ru/
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