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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW W TpeOOBaHUM K pe3yibTaTam
OCBOCHHMsI OCHOBHOH 00pa3oBaTelbHOU Mporpammsl, npeacTtaBieHHbx B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
OpTraHu3aIUAX Poccuiickon Odenepanuu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatomuxcs 10—11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEIIbHOCTHOTO
noaxona. I[lporpamma mno ¢usmuke coorBerctByeT TpeboBanusim PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlPEIMETHBIM pe3yJIbTaTam
OOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeTramMu. B Hel
OTIPE/IEISAIOTCA OCHOBHBIE LIEIM U3Y4YEHHUs] (PU3UKU HA YPOBHE CPEIHEro OOLIETOo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

® [UIAaHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (pu3uku Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3uka» 1mo rogam o0ydeHus..

dusuka Kak Hayka O HamOojee OOIIMX 3aKOHaX MPHUPOJbI, BHICTyIAas B
KayecTBe y4eOHOTo MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HHIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3youi
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonp3oBaHME W aKTUBHOE
OpUMEHEeHHe (U3NYECKUX 3HaHWM  ONpenenser Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IMOJIYYeHHUS HOBBIX MAaTepHalioB C 3aJlaHHBIMU CBOMCTBAMU M APYTHX.
N3ydyeHne (UMK BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa oOydarolmuxcs, B (OPMUPOBAHHWE YMEHUH NPUMEHSTh
HAy4YHbIA METOJI MO3HAHUS TIPY BBINOJIHEHUH UMHU YUYE€OHBIX UCCIEA0OBaHUM.

B ocHOBy kypca (usuku i1 ypOBHS CpeaHEro oomero oOpa3oBaHUS
MOJIOKEH pAI UACH, KOTOpble MOXXHO paccMaTpUBaTh KaK MPHUHIMIBI €ro
ITOCTPOCHMUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTMYECKH
3aBEPILIEHHBIM, OH COJIEP)KUT MaTepuai U3 BCeX pa3lesoB (PU3UKU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.



Hoesn eenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (U3MKU
oObequHEH BOKPYr (Qu3nueckux Teopuid. BemymuMm B Kypce SBISIeTCS
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (U3MUECKOM HayKH, OCMBICICHHE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOHIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usukum mpeamosaraer
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHHUUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
collepKaHMs, TMOCBAIIEHHBIX OKOJOTMYECKUM MpoljeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takke 00CYXKICHHS
po0JIeM pallMOHATIBHOTO MPUPOIOIOIB30BAHUS U HKOJIOTMYECKON 0€30MMacCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILIEro
oOpa3oBaHus SBISIOTCS (pu3nMdeckue Teopuu (popMHUpOBaHUE TMPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI PU3UUECKON TEOPUHU, POJIU (PYH/IaMEHTAIBLHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTABICHUSAX O NPHUPOAE, TpPaHHULAX
NPUMEHUMOCTH TEOpHH, JJIsl OMUCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUU U
MIPOIIECCOB).

CUCTeMHO-eSTENHbHOCTHBIN TIOJIX0/T B Kypce (U3UKU pean3yeTcs Mpexke
BCEr0 3a CUET OpraHu3alliyd SKCIEPUMEHTAIBHOU NESITEIbHOCTH O00YYarOIIUXCA.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTAIBHBIX KPATKOBPEMEHHBIX JAKCIEPUMEHTOB M Jab0OpaTOpHBIX padoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHUYECKUX
MpakTUYeCKux padoT. BrifeneHne B yka3aHHOM mepedyHe J1abopaTOpHBIX padoT,
MPOBOAUMBIX JUISi KOHTPOJIE W  OLEHKH, OCYIIECTBISETCS y4YaCTHUKaMU
o0pa3oBaTEILHOIO TMpollecca MCXOJsd U3 OCOOCHHOCTEH IIJIaHUPOBAaHUSI U
OcHalleHUs KaOunera ¢usuku. Ilpm s3TOoM oOecreunBaercs OBJAJACHHE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIICOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEVIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHHUE YIENSAETCS PEHICHUIO PACUYETHBIX U KauyeCTBEHHBIX
3anay. Ilpu 3TOM Ayia pacy€THBIX 3a/a4 MPUOPUTETOM SIBJISIOTCS 3aJaud C SIBHO
3aJlaHHOMN (PU3UYECKON MOJIEIBIO, TIO3BOJISIFOIINE TPUMEHSTh U3yUEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjeia Kypca, TaK U UHTErpHUpYs 3HAHUS U3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBISIIOTCA 3a/laHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3UYECKHX SIBICHUM M MPOILIECCOB B OKPY’KAIOIIEH
KU3HU, TpeOyromue BbIOOpa (PU3MYECKOW MOACIM JUIsi CUTyallMu MPaKTUKO-
OPUEHTUPOBAHHOTO XapakTepa.



B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECTeUeHHI0 ydeOHOTO Tpoliecca 0a30BBI ypOBEHb Kypca
(bU3HUKK Ha YpOBHE CpeHEro 00111ero 00pa3oBaHus JOJKEH U3y4aThbCs B YCIOBUAX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HE0OX0aMMOe J1adopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMme Mo (pu3uKe YUeHHYECKUX MPAKTUYECKUX pabOT U JAEMOHCTPALMOHHOE
o0opy10BaHHE.

JlemoHCTpanioHHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHH C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH M  OOECHEeYMBAaET IOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAaMid st
UCCIICIOBAaHMUSI  U3y4aeMbIX SIBICHUH M  TPOIECCOB, OMIUPHUUECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlabopaTopHoe 00OpylnOBaHHE MJII YYEHHYECKHX TMPAKTUYECKUX padboT
dbopMupyeTcss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB M OOecredrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTmueckue KOMIUIEKTHI
71a00paTopHOTO O00OpPYAOBAaHUS JIOJDKHBI OBITh IHOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpHUil.

OCHOBHBIMU LEJIIMHU U3y4EHUs PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e ¢opMupOBaHHE HMHTEpEca WU CTPEMJICHHA OOYYAIOIIUXCS K HAydHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUIEKTYaIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

® Dpa3BUTHE IPEICTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (GopMHUPOBaHHE HAy4YHOTO MHPOBO33PEHHUsI KaK pe3ylibTaTa H3YYCHHUS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;

e ¢dopMUpOBaHHE YMEHUH OOBICHATH SBICHHS C HCIOJb30BaHUEM
bu3nyeCKrX 3HAaHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (GopMUpOBaHUE NPEICTABICHUH O PO (UIUKHU ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTmxeHne 3TUX Lene oOecreynBaeTCsl pelIeHUeM CIEIyIoMMX 3ajad B

nporiecce u3yueHus Kypca GU3uKy Ha YPOBHE CPETHETO O0IIero o0pa3oBaHusI:

e mpuoOpeTeHHWEe  CHUCTeMbl  3HaHMM 00  o0mmx  (uU3MYecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHSIX, BKJTFOUAst MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AJIEMEHTHI aCTPOPHU3UKH;

e (¢dopMUpOBaHME YMEHUN TNPUMEHATh TEOPETUUYECKUE 3HAHUA IS
OOBsICHEHHsI (PU3MUECKHX SBICHUA B TPUPOAE U N TNPUHATHUS
IIPAKTUYECKUX PELICHUH B IIOBCEIHEBHOM KU3HU,



® OCBOGHHE CIOCOOOB pEHIeHHS pa3jINYHbIX 3a7ad C SIBHO 3aJaHHOU
busznyeckoil Monenblo, 3aJay, MOJAPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3ganue GU3NIECKOU MOJCIH, aJIeKBATHON yCIIOBUSIM 3a71a4H;

e [OHUMaHUE (U3MYECKHMX OCHOB W NPHUHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX IMPOIIECCOB, UX BIUSHUS HA OKPYKAIOILYIO
cpeny;

® OBJIQJICHUE METOJIaMH CAMOCTOSITEILHOTO TUIAHUPOBAHUSA U TMPOBEIACHUS
(bU3MYEeCKUX SKCICPUMEHTOB, aHAIN3a W HHTEPIpETaruu HHGOPMAIIHH,
OIPEIENEHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

® CO3/1aHUE YCJIOBUH JUIsl Pa3BUTHUSI YMEHHI ITPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU J1€ATEIbHOCTH.

Ha wusyuenue ¢usuku (6a30BBI YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
obOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 4aca B HeEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipenyaraemeiii B mporpamMMme 10 (HU3MKE TepedeHb Ja0OpaTOPHBIX U
MPAKTUYECKUX palbOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1adOpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXCsl.



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — Hayka O mnpupone. Hayunbie mMeTOnBl NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJSKCriepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIEpUMEHT B (pU3HKE.

MonenupoBanue (uU3NYECKUX SIBJIEHUM M mporeccoB. HayuHble TMIIOTE3BI.
dusnyeckre 3aKOHbI U TEOPUH. I'paHUIBI IPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponbe u Mecto ¢usuku B GOPMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHpA, B IPAKTUYECKON IEATEILHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemernienne, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) H
YCKOPEHHE MaTe€pUaJbHOW TOYKH, MX TMPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
CloxeHue nepemMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe IBIkeHue. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTH U MepeMEeIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoboaHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBosnmHeitHoe  nBWKeHWEe. J[BMKEHHWE  MaTepuasbHOW  TOYKM IO
OKPYKHOCTH C ITOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpemMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIOUIOMETD,
JBH>KEHUE CHAPSJOB, LIEMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenne Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.



HaGnronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

W3mepenne yckopeHus CBOOOTHOTO MaCHHUS.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE PABHBIE IPOMEXYTKH BPEMEHH IMPH PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyeHnue ABMKEHUS TeNa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmunes. Ilepeeii  3akoH  HbrotoHa.
HNHepunaibHbIE CHCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunnu cui. Bropoit 3akon HeroToHa
JUUI MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro taroreHus. Cuia Tskectu. llepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, ckoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuiia conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH WUIIU Ta3e.

[TocTynarensHOE M BpalaTeabHOE IBIKEHUE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cuibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuuu.

CpaBHeHHME MAacC B3aWMOJICMCTBYIOIINX TEJL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBus paBHOBECHUS TBEPAOTO TeJa. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul



N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccenenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE U
pE3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpaLICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmiynbc MarepuaabHOM TOYKHM (Te€na), CUCTEMbl MaTEpPHAIBbHBIX TOYEK.
HMiynbC cuibl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeakTuBHOE IBM)KECHHE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuanbHOW Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTUMU.

IloreHunanbHas DHEPIusl. IloTreHunanbHas JHEPIUs yIpyro
nepopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas  SHeprus Teiaa  BOJIU3HU
ITOBEPXHOCTH 3€MJIH.

[loTeHnmanbHble U HENOTEHUMANbHblE  cuibl.  CBsa3b  pabOTHI
HEMOTCHIHAIBHBIX CHUJI C U3MEHEHUEM MEXAHMYECKOM JHEPIUM CHCTEMBI TEIL
3aKOH COXPAHEHUS] MEXAHUYECKOW SHEPTHUU.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOLOMET, KOMED,
IIPYKUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTruBHOE IBUXKEHUE.

[lepexoq NOTEHIMATLHON SHEPTrUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHUEM MEXAHUYECKOW 3HEPruu
TE€JIa Ha PUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA
Tema 1. Ocnosbl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkenue. uddysua. Xapakrtep IBUKEHUS U
B3aMOJECUCTBUS 4YacTULl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.



TenmoBoe paBHoBecue. Temneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.

Mopnens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETHYECKOW TEOpPUHM HJACAIbHOrO raza. AOCONIOTHash TeMIiepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACaNbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['padguueckoe mpelcTaBlieHHE M3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPHUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BEIecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COECINHEHUN.

OnbIThl 10 MU PY3UHN )KUIKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aMMO/ICHCTBUSI.

Monenb, nuTroCcTpupyomas Ipupoay AaBICHUS Ta3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSIHUA HWJCANbHOIO rasa,
U30ITPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Omnpenenenne Maccel BO3Ayxa B KJIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHMI
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXK]y TapaMEeTPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMoanHaMuueckass cucremMa. BHYTpeHHSs SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KonnuectBo TemnoTsl U padota. BHyTpeHHss
HEPrus  OAHOATOMHOTO  WJACAJIbHOrO  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y IeJIbHAs TEIJIOEMKOCTh BEIIECTBA.
KonndecTBO TEMIOTHI IPH TEIIONEpEaaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaM. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepMoanHamuku. HeoOpaTuMoCcTh IPoIieccoB B MPUPO/IE.

TeruoBple  mammHbl.  [IpuHOUWNBI  JEWCTBHUS  TEIUIOBBIX  MAIIWH.
[IpeoOpazoBanusi ’HEpPTUM B TEIJIOBBIX MamuHax. KosduiuueHT mnosie3Horo



nevctBus TerwtoBo mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3Horo
JEUCTBUS. DKOJIOTHYECKUE TIPOOIEMBI TETUIOIHEPTETUKH.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW SHEpPrHM Teja IMPU COBEPIICHHH PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TIOJI NEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOJEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OnelT Mo anuabaTHOMY pacCIIUPEHHIO0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUSsI, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanusn éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacelllleHHBIM map. YaenbHas TEioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhl KUTIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdHble Tena. AHU30TPONHS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUCTayuM3aius. Y AelbHasl TerioTa miaBieHus. CyOoaumanusi.

YpaBHeHue TerIoBoro OaaaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUHU MOJTYyUYECHHUS] COBPEMEHHBIX MaTepHasoB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUHU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U MJIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Paznen 4. DaekTpoauHaMMKa
Tema 1. Inekmpocmamuxa



OnekTpuzanus Tel. ODJEeKTpUYecKuil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJHUKHU, OUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli 3IEKTPUYECKU 3apsia.
Onektpuueckoe mnone. Hanpsk€HHOCTh  AnekTpudeckoro mnojsa.  IIpuHuun
CYyHEPIIO3ULAN DJICKTPUUECKUX ToJieH. JIMHUM HanpsKEHHOCTH AIIEKTPUUYECKOTO
TOJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHUMKM UM AMAJIEKTPUKU B AJIEKTPOCTATUYECKOM MOJIE.
Jwvsnexktpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIeKTpOEMKOCTh TIOCKOIO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHu4eckrue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOIL,
AJIEKTPOMETP, DJIEKTPOCTaTHUECKasi 3allUTa, 3a3eMJICHHE DJIEKTPONpHUOOpPOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN aNnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3auMopencTBre HaIEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAA 3alUTA.

JIA3JIEKTPUKY B DJIEKTPOCTATUYECKOM I1OJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUAJIEKTPUUIECKOW NPOHUIAEMOCTH.

DHeprus 3apsHKEeHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 y4acTKa LEMu.

DIEKTPUYECKOE COIMPOTUBIICHHUE. Y AENbHOE CONPOTHUBJICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapALIEIBHOE, CMEIIAHHOE COEIUHEHNE IPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAsA CHJIA U BHYTPEHHEE CONMPOTUBJIECHHWE HWCTOYHHKA TOKA.
3akoH Oma i1 MOJHOM (3aMKHYTO#) 35iekTpruieckoi nenu. KopoTkoe 3aMbIkaHueE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COINIPOTHUBJICHUS METAJJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHass W TpUMECHass  IPOBOAUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJIEKTPUYECKHI TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEKTPOIINTUYECKAST TUCCOLUALUA. DIEKTPOIIU3.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOATEIIbHBIN
paspsa. Monunus. [1nazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI ¥ (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepeHne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

CMeliaHHOe COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUOAA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3yyeHnne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MesxknpeaMeTHble CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce ocyiiecTBiseTcs ¢
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHE, HAay4HbId (akT, runores3a, Qu3nyeckas BEIUUYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabosa, rumnepOosna, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIIMU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.



bBuonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupojae, auddysus, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUAbI TEILIONEPEIAayH, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SBJIICHUS B )KUBOU MPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIAPHAsl Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUIKOCTEU WU
ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajbBaHUKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTelb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJWUJIBHUK, KOHIUIIHOHEDP, TEXHOJIOTHH
IIOJIyYEHHUs] COBPEMEHHBIX MATEpPUAIIOB, B TOM YHCIIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOIpHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArPEBATEIIbHBIC npuoOopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3aumopaeiicTBUE  TMOCTOSIHHBIX ~ MarHUTOB.
MarunutHoe mone. Bekrop marHuTHOM wuHAYKUuMH. [IpuHIMO cyneprno3unuu
MarHuTHBIX nosied. JInHMM MarHuTHOM WMHAYKIWU. KapThHa NMHWUNA MarHUTHOM
WHYKIIMH T0JISI TOCTOSSHHBIX MarHUTOB.

MarnutHoe TOJie TMPOBOJHMKA C TOKOoM. KapTuHa JHHUN WHIYKIUU
MAarHMTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT DpcTena. BzanmoaeicTBre NpoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJieHUE. [[BH>KEHUE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJITHOM MarHuTHOM MoJjie. Pa6oTa cuisl Jlopenna.

SIBneHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
WHIYKIUU. ODJIEKTPOJBIKYILAs CUJda HWHIYKIMH. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu dapazes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MPOBOJAHUKE, IBHXKYIIEMCS TOCTYMATENHHO B OJTHOPOJAHOM MarHMTHOM TIOJIE.

[IpaBuno Jlenua.



NHnykTUBHOCTh.  SIBJIEHME CAMOMHIYKLIMH. OJIEKTPOJBHXKYILAs Cuja
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHu4eckre yCTpONCTBA W MPAKTUYECKOE TPUMEHEHHUE: TOCTOSHHbBIC
MArHUThI, 3JEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTUll, UHIYKIHOHHAS 1€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TIOJISL.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JlerictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMArHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOJIBUKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH M3MEHEHUS
MarHuTHOTO IIOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue neiCcTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMaZHUMHbIE KONEOAHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJIeOaHUSI.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUN.
[Ipy>XHHBIN MasATHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJICATbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHMYeCKUMHU U
AJIEKTPOMArHUTHEIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUU B UJCATBHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBienne o 3aTyXarux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJeOanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUs.

[lepemennbiii  TOK. CUHYyCOMAAQIbHBIM TEPEMEHHbIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUWE CHUJIbl TOKA U
HaIpPsHDKEHUS.



Tpanchopmarop. IlpousBoacTBo, nmepenadya U MOTPEOICHUE AIIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKHU TPU MPOU3BOJICTBE 3IeKTpod3Hepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyecknue yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHUE: SIICKTPUUYECKUIMA
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOINepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKU MASITHUK).

HaOmronenue 3atyxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOAHUS.

OcumwinorpaMMsl (3aBUCHUMOCTH CUJIbI TOKA U HANPSHKEHUST OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu mOCIEIOBATENRHOM COCAWHEHUW PE3UCTOPA, KATYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens THHUYN DIEKTPONEPEAAYH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanre 3aBUCUMOCTH TEpUOJa MajbIX KoJieOaHUM Ipy3a Ha HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccmenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCIENOBATENBHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyiMHAa BOJHBL. [lomepeyHble W MPOAOJbHBIC BOJIHBI.
HNuTtepdepenus u iuPppakuus MEXaHUIECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMJIeHUe, noJisapusanus, Judpakius,
untepdepenius. CKoOpocTh JIEKTPOMarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMIIMHE, paaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neyn.

Jlemoncmpayuu



O6pa3oBaHue U pacIpPOCTPAHEHUE OTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

KoneGmromeecs Te10 Kak HCTOUYHUK 3BYKa.

HabGnronenue otpaxeHus: M NpeJOMIIEHUS] MEXaHMYECKUX BOJIH.

Hab6monenue untepdepenunu u qudpakiud MEXaHU4ECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
YacTOTOM KOJIEOaHMIA.

HccnenoBanne  CBOMCTB  AJEKTPOMAarHUTHBIX  BOJIH: OTpPaKEHHE,
npesioMJIeHUE, MoJspu3anus, Tudpakiys, UHTepdepeHIus.

Tema 3. Onmuxa

['eomerpuueckas ontuka. IIpsmMonuHenHOE pacnpocTpaHEeHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
IUIOCKOM 3€pKae.

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMJIICHUS CBETA. AOCOTIOTHBIN MOKa3aTeNb
npenomiicHus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yrojg MOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cseta. CiioxxHbIi cocTaB Oenoro ceera. LBer.

CobOupatounie u pacceuBaromive JuH3bl. ToHkasg numH3a. DoKycHOe
pacCTOSIHME W ONTHYECKash Cujla TOHKOM JuH3bL. IlocTpoeHue wm3o0pakeHuil B
coOuparolmx U paccenBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMOEHUWS MAaKCUMYMOB WM MHUHHUMYMOB B HWHTEP(PEPEHIIMOHHON
KApTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemeéTka. YcCIoBUE HaOMIOACHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  [aJ€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue YyCTpONMCTBA M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyla,
¢doToanmnapar, NPOEKIMOHHBIN ammapaTr, MUKpPOCKOIN, TEJIECKOI, BOJIOKOHHAs
OITUKA, AUPPAKIIMOHHAS PELIETKA, OISIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE pacnpOCTPaHEHUE, OTPAKEHUE U NPEIOMIICHHUE CBETA.
OnTuyeckue mpruodopHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesb CBETOBOAA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mogenn MUKpPOCKOIIA, TEJIECKOIIA.



Hab6mronenune naTepdepeniuu cBera.

Hab6mronenune nudpaxium ceera.

HaOnronenue nucnepcuu cBera.

[TonydyeHnue cekTpa ¢ TOMOUIbIO TPU3MBI.

[TonyueHue criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.
HaOnronenue noyisipuzanuu CBETa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol
N3Mepenue nokaszaress NpeJIoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenue nucnepcuu cBera.

Pa3znesa 6. OcHOBBI ClIeLIHAJIBHOM TEOPHH OTHOCHTEIbHOCTH
['paHuIBl  OPUMEHUMOCTH  KJIACCHYECKOM  MexaHuku.  IlocTymaTsel
CHEUATbHOW TEOPUU OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOJYJSL CKOPOCTH
CBETa B BAKYyM€, IPUHLIMI OTHOCUTEIBHOCTH DUHILITEIHA.
OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTU. 3aMEJIJIECHUE BPEMEHH M COKpAIlCHHUE
JUTVHBI.
OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl ¢ BHGPFHGﬁ H UMITYJIbCOM pGHHTHBHCTCKOﬁ qaCTHUIBbI. 3HCpI‘I/I}I
ITIOKOAI.

Paznen 7. KBanToBasi pusuka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu sHEeprun GOTOHA C €r0 YaCTOTON. DHEPTHs
Y UMITyJIbC (POTOHA.

OTtkpoiTue U ucciaegopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3akoHbI
dotordexra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHuiay
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhdEKTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma



Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -YaCTHIL.
[Inanerapnas mopens aroma. [loctynater bopa. M3myuenne u moryiomeHue
($OoTOHOB TpU TEepexoAe aroMa C OJHOTO YPOBHS SHEPTrUM Ha Jpyroi. Bujsr
cnekTpoB. CIIEKTp YPOBHEW SHEPTrUU aTOMa BOJOPO/IA.

BousiHOBBIE cBoOMicTBa yacTull. Bosnbl 1e bpoitns. KopryckyisipHO-BOJIHOBO#M
JyaJInu3M.

CHoOHTaHHOE U BBIHYX/ICHHOE U3ITy4YECHHE.

TexHuyeckue yCTpOHCTBA M TPAKTUYECKOE IMPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

Habmroienue TmHenvaThiX CIEKTPOB U3ITyYEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

HabGnronenue TMHEHYaToro CuexTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIIOKHOCTh CTPOCHHs sapa. OTKphITHE
paanoaktuBHOoCcTH.  OmnbiTel  Pesepdopma 1no  ompeneneHuro  cocraBa
paavoakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Torsbl.

Anbsda-pacnag. ODIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHue. 3aKOH PaJuOaKTUBHOTO pacraja.

DHeprus CBA3M HYKJIOHOB B sizipe. SAaepHbie cuinbl. Jlegekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl W TEPCIIEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHbBIX YaCTHLI.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nyueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U IMPAKTUUECKOE IIPUMEHEHHUE: TO3UMETD, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYNK MOHU3NPYIOIINX YACTHUL.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul
HccnenoBanre TpeKoOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).



Pasnen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3UKH

Otanbl pa3BUTHS acTpoHOMUH. [IpuKiIanHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMHH.

Bun 3Bé3gHoro HeOa. Co3Be3nus, sipkue 3BE3MbI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConneuyHas cucrema.

Connue. ConHeyHasi akTUBHOCTh. Mctounuk sHeprun CoJsiHIIa U 3BE3L.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KiIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IOCIEA0OBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW NOCJIENOBATENBHOCTH. BHYTpeHHee cTpoeHHue
3BE3/1. COBpEeMEHHBIE MPEJCTABICHUSI O MPOUCXOXKACHUU U 3BOonMK CoJiHIa U
3BE3/1. DTambl )KU3HU 3BE3].

Mineunbiii I[lyte — Hama I'amaktuka. Ilomoxenune m aBwxkeHue CosHIA B
[Namaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. YEpHBIE ABIPHI B SApax
raJaKkTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa606sa. Pazberanue rajgakTuk.
Teopus bonpmoro B3peiBa. PenMuKTOBOE M3TydEHHUE.

Macmrabnas crpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus

HaOmroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONPEeNICHUs MOJI0KEHNU HEOECHBIX 0OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11s CEeBEpHOro NOMyIIapys U IPKHUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maroniee MOBTOPEHUE

Ponp Qusuku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COIIMAJIBHON M ATHYECKOM cpepax MesTeTbHOCTH YEIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOW HAy4YHOU KapTUHE MHPA, POJIb PU3UUECKOU TEOPHUH
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
(bu3nYECKON KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCymliecTBIsIETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3CM C KypcamMu MaTE€MAaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meocnpeomemuvie nowsimusi, CBSI3aHHBIC C M3YUYCHHEM METOIOB HAyYHOTO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumoTe3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHHE.



Mamemamuxa: pemIEHHE CHCTEMBl YPAaBHEHUM, TPUTOHOMETPUUYECKUE
GyHKIUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPBl M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MIPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, TMPU3HAKK TMOJ00MS TPEYTrOJbHHUKOB,
oTmpeiesIeHHe UIOMIAAU TIOCKUX GUryp u o0bEMa Tel.

buonocusn: »nexTpuyeckue SBICHUS B KUBOW MPHUPOJE, KoJieOaTelbHbIC
JIBUKEHHS B )KUBOW MPUPOJIEC, ONTUYECKUE SIBIICHUS B KWUBOU MPUPOAE, NCUCTBUE
paauanyy Ha )KUBbI€ OPTraHU3MBbl.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJIMYECKAsI CTPYKTypa TBEPIABIX
TeJ, MEXaHU3Mbl OOpa30BaHUSA KPUCTALINYECKOM PEMIETKH, CHEKTPaJIbHBIN
aHaJIu3.

l'eocpagusa: MarHUTHBIC TIONMIOCAa 3€MJIM, 3aJ€KA MAarHUTHBIX PV,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texnonocua: JNVMHWUW DJEKTpOIlEpeaay, TIE€HEpPaATop IEPEMEHHOIO TOKa,
AJEKTPOJIBUTATENIb, MHAYKIHUOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
COJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuebHOro mnpenmera «@Pu3nka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJIKHO OOECTICUUTHh JOCTIKCHUE CICTYIONMINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIbTATBHI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOJKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYarONIUXCsli PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW MO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIECHHH, COOTBETCTBYIOIIHMX
TPAIUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIMU 00YUaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPATULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBbHOCTh B MHTEPECAX TIPaXKITAHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIILHON OpraHU3allNY;

YMEHHE B3aUMOJICMCTBOBATH C COLIMAIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
ux (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMUPOBAHHOCTH POCCHICKOM TpaXJaHCKOU WJICHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOI0;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:



ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOIO TBOPYECTBA,
npucyero pu3n4eckon Hayke;

5) Tpy10BOTr0 BOCIIMTAHUSL:

UHTEpPEC K Pa3IMYHBIM cdepaMm npodhecCHOHANbHOU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS:

c(hOpMHPOBAHHOCTh JKOJOTHUYECKOW KYJNbTYphl, OCO3HAHHE TJI00AIBHOIO
XapakTepa dKOJOTUYECKUX MPOoOIeM;

IJIAHUPOBAHKUE U OCYIIECTBJICHUE JICCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YETIOBEUECTBA,;

pacUIMpeHre OMbITa JIEITEbHOCTH SKOJOTUYECKOM HAMpaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUU 110 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
u3ydeHus: (QU3MKA  OCYLIECTBISATH  HPOEKTHYHD M HCCIEAOBATEIbCKYIO
NEeATEeTbHOCTh HHIUBUIYATBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyallU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpENeNIATh 1eNIA JACSITENBHOCTH, 3aJaBaTh MapamMeTpbl M KPUTEPUH HUX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM U MPOTUBOpPEUYUST B  paccMaTpUBaEMbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHHS MPOOJEMBbI C YYETOM aHAIU3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.



ba3oBble ucciaenoBarebCKue 1eMCTBUSA:

BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznueckoil HayKu;

BJIAJICTh HaBBIKAMU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHus 3a7ay (PU3NYECKOro COACPKaHUS, MPUMEHEHUIO Pa3IMYHBIX
METOJI0B MTO3HAHUS;

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpHpETalud, MPeoOpa3oBaHUI0 W MNPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX
CUTYallUsIX, B TOM YHCIIE TIPU CO3JIaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISBJISITh TMPUYMHHO-CJICACTBEHHBIE CBS3M U AaKTyaJIU3UpOBATH 3aj]1ady,
BBIJIBUTAaTh TUIIOTE3Y €€ PEIICHUS], HaXOJWUTh apryMEHThI JJIsl J0Ka3aTesibCTBa
CBOUX YTBEPKJICHUH, 3a]1aBaTh apaMETPbl U KPUTEPUU PELICHUS;

aHAJIM3UPOBAaTh IMOJYYEHHBIE B XOAE PEUICHUA 3aJlayd pe3yJIbTaThl,
KPUTHYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCJIOBUSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEILHOCTH, B TOM YKCIIE TIPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

yMETh TMEpPEHOCUTh 3HaHUS 1O (U3MKE B TPAKTUUECKYIO 00JIacTh
KU3BHEJEATEIbHOCTH,

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIE MOJXO0/IbI U PELICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUSI.

Pa6ora ¢ unpopmaunmeii:

BJIaJICTh HaBBIKAMU TMOJyYeHHUS MHGOpMaUU (PU3MUECKOTO COACPKAHUS U3
HMCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSATEIIBHO OCYLIECTBIATh IOUCK, AaHAIMU3,
CUCTEMATHU3AIMIO U HHTEpIpETaruio MHPOPMAIMK PA3IUYHBIX BHUIOB U (HOpM
MIPEJICTABIICHHUS;

OIICHUBATh JIOCTOBEPHOCTHh UH(POPMAIIUH;

UCIIOJB30BaTh  CpPEACTBA  HMHQPOPMAIMOHHBIX U KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUW B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3ALMOHHBIX
3a1ad ¢ CcoOMIoJIcHHeM TpeOOBaHUN HAPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, pecypcocOepeKeHrs, TNPaBOBBIX W  JTHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCTHI (PU3UYECKOTO COACPKAHUS B PA3TUYHBIX (popMarax c
y4€TOM Ha3zHaYeHUs] UHPOPMAIIUU U TIEIICBOM ayIUTOPHH, BEIOUpAsi ONITUMATLHYIO
dbopMy TIpeCTaBICHUS I BU3yJIU3AIUH.



KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:

OCYIIECTBIATh OOLIEHWE Ha Yypokax (U3UKK U BO BHE-YPOUHOHU
NEeSATEIbHOCTH;

pacrno3HaBaThb MPEANOCBUIKM  KOH(UIMKTHBIX CHUTyallud M cMsr4arb
KOH(JIMKTHI;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB;

INOHMMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboThI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX IEHCTBHI C y4éTOoM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

OpPUHUMATh LM  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTHIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpeneniaTh poid ¢ y4ETOM MHEHHMH Y4YaCcTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAay€CTBO CBOEr0 BKJIaJa M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiaraTb HOBBIE IPOEKThI, OLEHUBaTh HAEH C MO3UIUH HOBU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISITh [O3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3JIMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC ACHCTBHS
Camoopranusamnus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
(GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO JSPYAHWIMH B 00JaCTH
(bU3KKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:



JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B NIESTEIHHOCTD,
OIICHHBATh COOTBETCTBHE PE3YJIHTATOB IICIISIM;

BIAJCTh HABBIKAMH  TIO3HABATENIbHOH  pedaekcuu KaKk  OCO3HAHUS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTEIBHBIX TMPOIECCOB, HMX PE3ylbTaTOB H
OCHOBaHMUI;

WCITOJIB30BaTh MPUEMBI PeIICKCUU ISl OIICHKU CUTYyaIluH, BEIOOpa BEPHOTO
pEIICHHST;

YMETh OIIEHUWBATh PUCKM U CBOEBPEMEHHO IPUHUMATH pEUICHUS IO HUX
CHUKCHHUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX TMpH aHalM3e pe3yibTaToB
NEeSATEeTLHOCTH;

MPUHUMATh Ce0s1, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apTryMEHTHl APYrHMX TMPH aHalM3e pe3yibTaToB
NEeSTeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporecce noCTWKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOSHHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0IIero oOpa3oBaHUs Yy OOydaronIuxcs
COBEPILICHCTBYETCS HIMOIIMOHATLHBIH UHTEJIEKT, Ipeanoararonmii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIFOUAIOIIETO CIIOCOOHOCTh IIOHUMATh CBOE 3MOIITMOHATILHOE
COCTOSIHHE, BUJCTh HAMPABICHUS PA3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQEpHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIECHHME, CIOCOOHOCTh aJanTUPOBATHCI K
HYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAITMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEIH |
ycrexy, ONTUMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

OMIIATHH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIMOHATIBLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TP OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTbh KOH(IUKTHI.

NPEIMETHBIE PE3YJIBTATBI
K xonmy oOyuyenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUN:



JEMOHCTPUPOBATh Ha MPUMEpPAX POJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOAEH;

YUUTBHIBaTh TPaHULBl IPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
MaTepuagbHas TOUKa, MHEpLUaAJIbHAs CUCTEMa OTCUYETA, a0COJIIOTHO TBEPIOE TEJNO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUYECKUH 3apsij PU PEIICHUH (PU3NYECKUX 3a]1aY;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MEXAHMKH, MOJIEKYJIIPHO-KUHETUYECKONM TEOPHUH CTPOCHMS BELIECTBA U
IEKTPOJUHAMUKHN:  PaBHOMEPHOE M  PABHOYCKOPEHHOE  IPSIMOJIMHEHHOE
JBUKEHUE, CBOOOJHOE IMAaJE€HUE TEJ, ABMWKEHUE 110 OKPYKHOCTH, WHEpLUS,
B3auMozeiicTBue Ten, Auddys3us, OpOyHOBCKOE ABMKEHHUE, CTPOCHUE KHUAKOCTEH
U TBEPJBIX TeJ, U3MEHEHNE 00BbEMA Tell IPU HArpeBaHUU (OXJIAKIECHUH ), TEIIIOBOE
paBHOBECHE, HCIIAPEHUE, KOHICHCALMs, IUIABJICHUE, KPUCTAJUIA3ALMs, KUIICHUE,
BJI&KHOCTH BO3/lyXd, OBBIIIEHUE TaBICHUS ra3a IPU €r0 HarpeBaHUM B 3aKPBITOM
COCylle, CBSI3b MEXAY IapaMeTpaMu COCTOSIHMS Tra3a B  HM30IPOLECCaXx,
ANEKTpU3aLMs TEJl, B3aUMOJEHCTBUE 3apsI0B;

OIKCHIBATh MEXAHUYECKOE JBMKEHHME, UCIOJIb3Yys (DU3MUECKUE BEITUYMHBI:
KOOpAMHATa, IyTh, I[EPEMELIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHIIa,
VMMITYJIbC T€JIa, KUHETUYECKasl dHEprus, NMOTCHUHAIbHAS JSHEPIUs, MEXaHU4YECKas
paboTa, MexXaHW4YecKash MOIIHOCTh; NPH ONUCAHUU NPaBUIBHO TPaKTOBATh
(Gu3NYECKUN CMBICH HCHOJB3YEMBIX BEJIWYUH, WX OOO3HAYEHUS M EIUHUIIBL,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIUUYHMHY C JPYTUMU
BEJINYNHAMU;

ONMUCBHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SIBICHUS,
UCIONBb3ysl (PU3MYECKME BEIWYMHBI: JaBJI€HUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKash HEPIus XaOTHYECKOr0 JIBW)KEHUS MOJIEKYJ, CPEIHEKBaApaTUYHAas
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIIOTbI, BHYTPEHHSs 3HEprus, padbora rasa,
KO3 (PUIIMEHT TMONE3HOTO JAEWCTBUS TEIUIOBOTO JBUTaTelsl; NpPH ONUCAHUU
NpaBUIBHO TPaKTOBaTh (PU3MUECKUI CMBICT HCHOJIb3YEMBIX BEIWYMH, HUX
00O3HAaYeHUsT W EAUHUIBI, HAXOAUTh (OPMYJbl, CBS3bIBAIOLIME JAHHYIO
(pU3MYECKYIO BEIMUUHY C IPYTMMHU BEINYNHAM;

ONMCBHIBATh U3YYEHHBIE MIEKTPUYECKUE CBOKCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJIEHUS (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKHE BEIUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUYECKOE T0JIE, HANPSXKEHHOCTD MMOJIs, TOTEHINAI, PA3HOCTh MOTEHIMAJIOB,;
OpU ONHCAHUM TMPABWJIBHO TPAaKTOBAaTh (DU3MUECKUNA CMBICT HCHOJIB3YEMBIX
BEJIMYMH, X OOO3HAUEHMs] U EIUHMIIBI; YKa3blBaThb (POPMYJIbI, CBS3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BETUUYUHY C IPYTUMH BEJIMYMHAMY;



aHANMM3UPOBATh (PU3UUYECKHUE MPOIECCHl U SIBICHUS, UCIIONB3Yys (PU3HUECKHE
3aKOHBI U MPUHILMIBL 3aKOH BcemupHoro tsarotenus, |, Il u Il 3akoust HetoToHa,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPrHH, 3aKOH COXPAaHEHUS WMITYJIbCa,
OPUHIMI CYNEPIO3UIIMA CHJI, TPUHIUI PABHOMPABUS WHEPLHAIBHBIX CHUCTEM
OTCuéTa, MOJIEKYISPHO-KMHETHUYECKYI0 TEOPHUI0 CTPOCHHUS BEIleCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHEH KMHETHYECKOW SHEPTHHU TETUIOBOTO JABMIKEHHUS MOJICKYII C
a0COJIFOTHOM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
ANEKTPUUECKOro 3apsifa, 3akoH KylloHa, Mpu ATOM pa3inyaTh CIOBECHYIO
GOpMyYIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUA (TpaHMUIIbI,
00J1acTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUUYECKUX YCTPOICTB; pa3inyaTh YCJIOBUS MX O€30MaCHOTO MCIOJIb30BaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOIIECCOB C HCITOJIb30BAaHUEM TPSMBIX W KOCBEHHBIX H3MEPCHHH, TMPH ITOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEIIOKEHHOTO OOOPYIOBAaHUSA, IMPOBOJIUTH OMBIT H
bopMyIMpOBaTh BHIBO/IBI,

OCYUIECTBIISAThH MPSAMbIC U KOCBEHHBIC U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
ATOM BBIOHMpaTh ONTUMAJIBHBIA CIOCOO W3MEPEHUS W HMCIOJIb30BaTh H3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(buKCUpOBaTh PE3yIbTaThl MOJTYYECHHOW 3aBUCUMOCTH (PU3WYECKUX BEITUYHH B
BU/JIC TAOJINIT ¥ TPpa(pUKOB, A€TIaTh BEIBOABI IO pe3yjIbTaTaM MCCIICIOBaHNUS,

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
JESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIaOOPAaTOPHOTO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCIIOJB3Ys (U3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCIOBUS 3a/1aun
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOoOXoauMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUEThl M OIICHUBATH PEaJTbHOCTh
MOJIYYCHHOTO 3HAYCHUS (PU3UUCCKON BEIIMYNHBI,

peraTh KaueCTBEHHBIC 3a/1a41: BBICTPAUBATh JIOTHYECKH HEITPOTHUBOPEUUBYIO
IIEMOYKY PACCYXKICHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYeCKHE IBIICHUS,

WCIIOJIb30BaTh ~ MPU  PEIIEHHH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JUISA IOWMCKa, CTPYKTYPHPOBAHUS, HHTEPIIPETAIIUN



U TPEJCTaBJICHUS y4eOHOW W HAYyYHO-TIOMYJSPHON MHGOpMAIUH, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHATTU3UPOBATH MOJIy4aeMyIo HH(OPMALIUIO;

IPUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTH MPHU OO0paIEHUH C MPUOOPAMH U TEXHUYECKUMU
yCTpOMCTBaMH, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTMUECKOIO
IIOBEJICHUS B OKPYKAIOILEH CpeEAE;

paboTaTh B TIpyHIE€ C BBIIOJHEHUEM pAa3JIMYHBIX COLUAIBHBIX pOJEi,
IUTAHUPOBaTh PabOTy TPYMMblL, PAlMOHAIBHO paCHpeensTh OO0S3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PAaCCMaTPUBAEMON IPOOIJIEMBI.

K xonmy oOyudenuss B 11 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaThb CPOPMUPOBAHHOCTH Yy 00YHAIOIIUXCS YMEHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTHH, B IMPAKTUYECKON JEATENBHOCTH JIOJEH, LEJOCTHOCTh M €IUHCTBO
($u3nYECKOil KapTUHBI MUPA;

YUUTBIBATh TPAHULBl TPUMEHEHUS W3YUYEHHBIX (PU3MYECKUX MOJENei:
TOYEYHBIN AJEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHUK CBETA, SACpPHAs
MOJieJIb aTOMa, HYKJIOHHAs MOJI€Jb aTOMHOIO sjipa MpH pPELIeHUN (PU3MUECKUX
3aj1ay;

pacro3HaBaTh (pU3NUYECKHE SIBJICHUS (MPOIECCHI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAHTOBOW (DPMBHMKH: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMarHUTHasT WHAYKUMWS, JEHCTBHE MArHUTHOTO IIOJISI Ha
IPOBOJAHUK C TOKOM M JBWXKYIIMHCS 3apsl, 3JIEKTPOMAarHUTHbIE KojeOaHus U
BOJIHBI, TPSIMOJIMHEWHOE pPACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W NOJApU3alUs CBETa, JUCIEpPCUsi CBETa,
dbotoanekTpudeckuit 3pdext (poToaddekT), cBETOBOE AaBICHUE, BOSHUKHOBEHUE
JUHENYaToro CHEeKTpa aroMa BOJOPOJA, ECTECTBEHHas M MCKYyCCTBEHHas

PaguOaKTUBHOCTD;
ONMKCHIBATh W3YYEHHBIE CBOMCTBA BEUIECTBA (AJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  cped) W

AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCTHONB3YAd (U3UYECKUE BEITHMYMHBI:
AIEKTPUYECKUN 3apsii, CWJIA TOKA, JJICKTPUUECKOE HAIPSKEHUE, DIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JJIEKTPOJBIDKYIAs CHia, paboTa TOKa,
MHIYKIWAST MarHuTHOrO TMoJisg, cuia Ammnepa, cuia JlopeHia, WHAYKTUBHOCTH



KaTYILIKW, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO TMOJIed, MEPUOJl M YacToTa
KoieOaHuil B KoJeOAaTeTbHOM KOHTYpe, 3apsAl W cuja ToKa B Ipolecce
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWUW, (OKYCHOE pACCTOSHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUU TPABUIBHO TPAKTOBATh (PU3UYECKUM
CMBIC]I HCIOJIB3YEMBIX BEJIIMYMH, MX OO0O3HAYEHUS W EIUHUIBI, YKa3bIBaTh
dbopMysBl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;

ONHUCHIBATh HW3YyYCHHBIC KBAHTOBBIC SIBJICHUS W MPOLECCHI, HCIIOIb3Ys
bu3nueckue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, IEPUO/I TOTypaciiaga, SHEPTUsl CBI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUW MPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICIT
UCIIOJB3YEMbIX BEJIMYMH, UX OOO3HAYCHUS M E€IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIONIUE JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIUYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEIUYUHBI,

aHaJIu3UpoOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUECKUE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEIOBATEILHOTO U MapajjieIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—JIeHna, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEUHOTO PACIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEHa Mg Gororddexra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUsI MAacCOBOIO 4ucia, nmocrynarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (hOPMYIHUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHHUMOCTH;

OMPENIENIATh HAMIPABJICHUE BEKTOPA UHIYKIIMM MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbI AMIiepa u cuiibl JlopeHna;

CTPOUTh U OIKCHIBaTh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HKCIEPUMEHTHI M0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN: MpU ITOM
dbopmynupoBaTh mpoOiieMy/3aadyy M THUIOTE3y Y4eOHOro HKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIHpOBaTH BHIBO/IBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIh30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (M3MYECKUX BEJIMYHMH C HCIOJb30BaHUEM
OpSAMBIX HM3MEPEHUH: MPU H5TOM KOHCTPYMPOBATH YCTAHOBKY, (PUKCHPOBATH



pe3yabTaThl MOTYYEHHON 3aBHCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaONUIl U
rpaduKoB, JenaTh BRIBOBI IO pE3yJIbTaTaM MCCIIEIOBaHMUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U MPOEKTHOU
NESATEILHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOUCTB U JaOOPATOPHOTO
000pyI0BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/la4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKUE BEJIMYMHBI U (POPMYIIHI,
HEOoOXoauMble NJisi €€ pellleHUs, TPOBOAUTh PacUYEThl M OIICHUBATH PEaJTbHOCTh
MOJIyYEHHOTO 3HAYCHHS (PU3UUECKON BEIINYUHBI,

pemaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HEMPOTUBOPEUHBYIO
LEMOYKY PACCYXKIEHUN C ONOpPOM HAa HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
buznueckue SBICHUS;

UCIIOJIB30BaTh  MpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHH JJIsI TIOUCKA, CTPYKTYPUPOBAHMS, UHTEPIPETALUN
U NIPEICTABJICHUS YUYEOHOW W Hay4YHO-TIOMYJIIPHON MH(GOPMALIMH, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(OPMALUIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3iNdaTh YCIOBHS MX O€30MaCHOr0 MCIOJIb30BAHMS B IOBCEIHEBHOU
KU3HH;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHuH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUs 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMUECKOI0
MOBEJICHUA B OKPYXKAKOIIEH Cpee;

paboTatb B TpYyIIE C BBHIIOJHEHUEM PAa3IUYHBIX COLMAIBHBIX pPOJIEH,
IUIAaHUPOBATh padOTy TPYNIbl, PALUMOHAIBHO pacHpenensiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESTEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosanuecTBo yacon DJIeKTPOHHBbIE
HaumenoBanue pa3ieioB 1 (un¢posbie)
Ne i/ Konrpoabusie IIpakruyeckue
TeM MPOrpPaMMbl Bcero o0pa3oBaTeJibHbIE
padoThbI padoThbI
pecypcsbl
Pazngen 1. ®U3UKA U METO/AbI HAYYHOI'O IO3HAHUSA
11 du3nKa 1 METOAbl HAYYHOTO 5 bubmoreka [JOK
' IO3HAHUSI https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
24 yaca) MEXAHHUKA
bubmoreka IIOK
2.1 K 5
HHEMATIa https://m.edsoo.ru/7f41bf72
bubmoreka IIOK
2.2 7
Auramuica https://m.edsoo.ru/7f41bf72
53 3aKOHBI COXpAHEHUS B 6 1 1 butmoreka [JOK
' MEXaHHKe https://m.edsoo.ru/7f41bf72
Wroro no pazneny 18
Pazngean 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOANHAMHNUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubmmoreka [JOK
' KHHETUYECKOM TEOpUH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOAMHAMUKHU 10 1 bubmuotexa [JOK



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

ArperatHble COCTOSIHUSA

bubmoreka IIOK

3.3 . D 5
BCHICETRE. HRASOBbIE https://m.edsoo.ru/7f41bf72
epPeXoabl
Hroro no pazneny 24
Paznen 4. 9JIEKTPOIUHAMMUKA
bubmoreka IIOK
4.1 10
IIEKTpOCTATH https://m.edso0.ru/7f41bf72
' ' P https://m.edsoo.ru/7f41bf72
cpemax
Wroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOI'PAMME



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

11 KIIACC

KosanuecTBo yacon DJIeKTPOHHBbIE
Ne HaumenoBanue pa3aesioB u (un¢posbie)
Kontpoabnbie IIpakTuueckue
n/n TeM NPOrpPaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThbI
pecypcsl
Pa3nen 1. JIEKTPOAUHAMUKA
MarauTHo€ MoJie. bu6moreka IJOK
11 11 1 3
DIeKTpOMarHUTHAS] HHTYKITHSI https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
51 MexaHu4deckue 1 9 1 bubmoreka IIOK
' AJIEKTPOMArHUTHBIC KOJIeOaHUs https://m.edsoo.ru/7f41c97c
59 MexaHu4ecKue u 5 1 bu6mmoreka IJOK
' 3JICKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka IJOK
2.3 O 10 3
frrea https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasznen 3. OCHOBBI CIHIEIITUAJIBHOM TEOPUU OTHOCUTEJBHOCTHU

31 OCHOBBI ClielIMaIbHONW TEOPUU 4 1 bubmoreka IIOK
' OTHOCUTEJIbHOCTHU https://m.edsoo.ru/7f41c97c
Hroro o pazneny 4



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

Pasznen 4. KBAHTOBAS ®U3UKA

4.1 DJIEMEHTHI KBAHTOBOU ONTHUKU 6 bubmmorexa HOK
' . https://m.edsoo.ru/7f41c97c
4.2 Ctpoenune atoma 4 bubmorexa HOK
' P https://m.edsoo.ru/7f41c97c
bu6moreka IJOK
4. A
3 TOMHOC A7pO > https://m.edsoo.ru/7f41c97c
Wroro no pazneny 15

Paszpen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

DJIEMEHTBI ACTPOHOMUH U

5.1 7 1

acTpo(u3uKu
Hroro no pazneny 7

Pazgesn 6. OBOBIHIAIOLIEE IIOBTOPEHHUE

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

bu6mmoreka IJOK
A 4
0 Obobuaiouiee noTopetie https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PeszepBHOE Bpems 3

OBIIEE KOJIMHECTBO YACOB IIO

[TPOIT'PAMME 08 4



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 IINTAHUPOBAHUE

10 KUIACC
Ne KosauuecTrBo yacoB Jlara JJIeKTpPOHHbBIE HU(PPOBbIE
Tema ypoka Kontpoabusie IIpakTuyeckue o0pa3oBaTeJIbHbIE
n/n Bcero U3y4YEeHUA
padoThI patéoTbI pecypchl
Pu3uka — HayKa o
1 npupone. Hayunsie 1 bubmuoreka [JOK
METOJIBI TO3HAHUS https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEro Mupa
Poab u mecto puzuku
B (hopMUpPOBAHHUH
COBPEMEHHOW Hay4YHOU bu6mmoreka [JOK
2 1
KapTHHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON
NESITENbHOCTH JIFOJIEN
Mexannueckoe
JBH>KCHUE.
OTHOCUTENBHOCTh
3 MEXaHUYECKOTO 1 Bubnuorexa LIOK
https://m.edsoo.ru/ff0c3508
JIBHDKCHUS.
[Iepemernenue,
CKOPOCTh, YCKOPEHUE
4 PaBHOMepHOE 1 bubmmoreka [JOK

MPSIMOJIMHEUHOE

https://m.edsoo.ru/ff0c3620



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

ABHKCHHC

PaBHOYyCKOpEHHOE
5 HpHMO?II/IHeI;IHOG bubmorexa [IOK
https://m.edsoo.ru/ff0c372e
JIBIDKCHUE
6 giigg::;: HAACHHC. bubanoreka LJOK
https://m.edsoo.ru/ff0c39cc
CBOOOJIHOTO MaJCHUS
Kpusonunennoe
7 JBUKEeHUE. JIBH)KEHHE bub6anoreka [IOK
MaTepUATbHON TOYKH https://m.edsoo.ru/ff0c3ada
110 OKPYKHOCTH
[TpunMn
OTHOCUTEIHLHOCTH
lNanunes.
8 NueprmanbHbie Bubnuorexa LIOK
https://m.edsoo.ru/ffOc3be8
CHUCTEMBI OTCYETA.
[TepBblii 3aK0H
HeroTona
Macca tena. Cuna.
[TpuHIMIT
9 CYIIEPIO3ULIAU CHIL. bu6moreka [JOK
Bropoii 3akoH https://m.edsoo.ru/ff0c3be8
Hrrotona s
MaTepUaIbHON TOUKHU
10 Tpertuii 3aKk0H bubmnoreka [IOK



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

Hrrotona s
MAaTEPHUATIbHBIX TOYEK

https://m.edsoo.ru/ff0c3be8

11

3aKOH BCEMHUPHOIO
tsarorenus. Cuna
TsokecTu. [lepBas
KOCMHUYECKAsI CKOPOCTh

bu6moreka [JOK
https://m.edsoo.ru/ff0c3d00

12

13

14

15

Cuia ynpyrocru.
3akoH ['yka. Bec tena

Cwuita TpeHus.
Koaddumment tpenus.
Cuna conpoTUBICHUS
IIPY IBH>KEHHMH TEJa B
XKUIKOCTH WIH rase

[TocTtynarenpHoE M
BpallaTeJIbHOE
NBIDKEHHE a0COIIOTHO
TBEPJOIO TeIa.
MowmenT cuinl. [1meduo
CHUJIbI. Y CJIOBUS
paBHOBECHUS TBEPIOTO
Tea

Nmmnynbse
MaTepUaIbHOU TOUYKH,
CUCTEMBI
MaTE€PHUAJIbHBIX TOYEK.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3e18

bu6moreka [JOK
https://m.edsoo.ru/ff0c3f76

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc41a6

bubmoteka [IOK
https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

Nmiynbe cuiibl. 3aKOH
COXpaHEHHUS

uMIryabsca. PeaktuBHoe

JIBIDKEHHUE

16

Paborta 1 MOIIHOCTH
cunbl. Kunetnueckas
SHEPTUs
MAaTEPUAIbHON TOUKHU.
Teopema 06
U3MEHCHHUU
KUHETUYECKON
SHEPrUu

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

17

18

ITorenmuanbHas
SHEPTHU.
ITorennuanpHas
SHEPrus ynpyro
nehopMUpOBaHHON
MPY>KUHBI.
ITorenuuanbpHas
AHEPrus Tejaa BOIU3U
MOBEPXHOCTH 3eMJIH
ITorenuuanbHbIC U
HEIMOTCHIIMAIbHbBIC
cuibl. CBSI3b pabOTHI

HCIIOTCHIIMAJIBbHBIX CHUJI

bubmoteka [IOK
https://m.edsoo.ru/ff0c461a

bubmoteka [IOK
https://m.edsoo.ru/ff0c478c



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

19

C UI3BMCHEHHEM
MeXaHU4eCKOMN
SHEPTUU CUCTEMBI TEI.
3aKOH COXpaHEHUs
MeXaHU4eCKOMN
SHEpPrUuu

JlaGoparopHas paboTa
«HcciaemoBanue cBs3u
pabOThI CHIIBI C
U3MEHCHHEM
MeXaHU4YeCKOM
SHEPIruu Teja Ha
pUMepe PacTHKEHUS
PE3UHOBOTO KIyTa»

20

KouTtponbHas pabota
1o teme «KnHemartuka.
JlnHamuka. 3aKOHBI
COXpaHEHHUS B
MEXaHHUKE»

bubmoteka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBI€ MTOJIOKEHUS
MOJIEKYJISIPHO-
KUHETUYECKOU TEOPHUH.
bpoyHOBcKoOe
nekenue. Jubdys3us

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc?2

22

Xapaktep IBUKECHUS U



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

23

B3aUMOJICHCTBUS
YaCTHII BEIICCTBA.
Mopenu ctpoenus
ra3oB, *KHJIKOCTEH U
TBEPJBIX TEII
Macca Moneky.

KomnuecTBo BeniecTna.
[ToctrostnHast ABoraapo

24

TeruioBoe paBHOBECHE.
Temneparypa u e€
n3mepenue. lllkana
temneparyp Llenbcus

25

HUneanpHBIN ra3 B
MKT. OcHoBHOE
ypaBHeHre MKT

bubmoteka [IOK
https://m.edsoo.ru/ff0c4fde

26

27

AOcomroTHas
TeMIlepaTypa Kak Mepa
CpeIHen
KHHETHUYECKOU
SHEPTUU IBUKECHUS
MOJIEKYJI. Y paBHEHUE
Menpaeneena-
Knaneipona

3akoH JlanbpToHa.
["a30BBIC 3aKOHBI

bubmoteka [IOK
https://m.edsoo.ru/ff0c511e



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

28

29

30

JlaGoparopHas paboTa
«HccnenoBanue
3aBUCUMOCTH MEXTY
napamMeTpamu
COCTOSTHUS
Pa3peKEHHOTO Ta3ay

N3onponeccsl B
UJI€AIbHOM ra3e U ux
rpaguueckoe
IIPE/ICTABIICHNE

BuyTpeHHss sHEpTUS
TEPMOIMHAMHUYECKOU
CHCTEMBI M CIIOCOOBI €€
U3MCHCHHUS.
KonuuecTBO TENa0ThI
u pabota. BuyTrpenHnss
SHEPrus
0JIHOATOMHOTO
HUAeaIbHOro rasa

bubmoteka [IOK
https://m.edsoo.ru/ff0c570e

bubmoteka [IOK
https://m.edsoo.ru/ff0c5952

31

Bunbl Tenonepenauun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36

32

VY nenpHas
TEIJIOEMKOCTbD
BemiecTBa. Koanuectso
TEIUIOThI IPU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢c36



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

TerIonepeaaye.
AnnabaTHbIN mporece

33

[TepBblii 3aK0H
TEPMOJUHAMUKHU U €TO
MIPUMEHEHUE K
u3oImpoueccam

bu6moreka [JOK
https://m.edsoo.ru/ff0c5efc

34

Heob6paTtumocTs
MPOIIECCOB B MPUPOJIE.
Bropoii 3axoH
TEPMOJUHAMUKHU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6230

35

36

37

38

[TpuHUMIT IEUCTBUA U
KII/I TerutoBoi
MAaIInHbI

[uxn KapHo u ero
KII
DKOJIOTrMYeCKHUe
npoOJieMbl
TETUIOAHEPT € TUKU

Oo6o06maromuit ypok
«MonexyisapHas
¢busuka. OCHOBBI
TEPMOIUHAMHUKI

bubmoteka [IOK
https://m.edsoo.ru/ff0c600a

bubmoteka [IOK
https://m.edsoo.ru/ff0c6938

39

KonTponbhas pabota
IO TeMe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6a50



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

«MomnekynspHas
buzuka. OCHOBBI
TEPMOTTHAMHUKI)

[Tapoo6pazoBanue u

40 KOHJICHCAIIH. bubmorexa [IOK
https://m.edsoo.ru/ff0c63b6
Hcnapenue u kunexHue
AOcomoTHas U

41 OTHOCHUTEJIbHAS bu6moreka [JOK
BJIQYKHOCTh BO3/yXa. https://m.edsoo.ru/ff0c64d8
Hacepimennsii nmap
TBEpnmoe teno.

Kpucrannuueckue u
amop(dHbIe Tena.

42 AHM30TpONUS CBOWCTB bubmuorexa [JOK
KpucTauioB. XKuukue https://m.edsoo.ru/ff0c65f0
KPUCTAJLIBI.

CoBpeMeHHbIE
MaTepHasbl
[InaBnenue n
KpHCTaJIIA3aIIHs.
43 Vljleanaﬂ TCEJ'IOTa bubmorexa [OK
https://m.edsoo.ru/ff0c6708
TIJIaBJICHUS.
Cyb6numanus
44 YpaBHEHUE TEIIOBOTO bubmmoreka [JOK

OajraHca

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

45

46

47

48

BJIGKTpI/IBaHI/IH TCJI.

DNeKTpUYECKU 3apsil.

JIBa BHa
AIEKTPUUECKUX
3aps0B
[IpoBoiHMKH,
JADJICKTPUKHU U
MOJYTIPOBOAHUKM.
3aKOH COXpAaHEHUS
AIEKTPUYECKOTO
3apsiaa
BzanmopeiicTBue
3apsa0B. 3aKOH
Kynona. Toueunsri
DIEKTPUUYECKUH 3apsl
Hanpsxk€HHOCTD
AIEKTPUYECKOTO TOJIS.
[TpuHIMIT
CyHEPIIO3ULAN

AIEKTPUYECKUX TOJIEH.

Jlnaun
HANPSKEHHOCTHU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6bcc

bubmoteka [IOK
https://m.edsoo.ru/ff0c6bcc

bubmoteka [IOK
https://m.edsoo.ru/ff0c6ced

bu6morexa IJOK
https://m.edsoo.ru/ff0c6df2

49

Pabora cun
AIEKTPOCTATUUECKOTO
noud. [lorenmmann.

bu6mmoreka I{JOK
https://m.edsoo.ru/ff0c6f00



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

Pa3noctb
HOTEHIIAATIOB

50

[TIpoBogHUKH U
JIADJICKTPUKH B
AIEKTPOCTATUUECKOM
ToJIe.
Jwvsnexrpuueckas
MPOHHUIIAEMOCTD

bu6moreka [JOK
https://m.edsoo.ru/ff0c7018

o1

DIIEKTPOEMKOCTb.
Konpgencarop

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7126

52

DIIEKTPOEMKOCTD
MJIOCKOTO
KOHJIEHCaTopa.
DHeprus 3apsKEHHOTO
KOHJIEHCATOopa

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

53

JlabopaTtopHas pabora
"U3zmepenue
DJIEKTPOEMKOCTHU
KOHJeHcaTopa"

54

[TpuHUIMIT 1EUCTBUA U
MIPUMEHEHHE
KOHJIEHCATOPOB,
KOMUPOBAIBHOTO
arrapara, CTpyHHOI0
MIpUHTEDPA.



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

DJIeKTpOCTaTHIECKasI
3aIl1Ta. 3a3eMJICHHE
AIIEKTPOIPUOOPOB

55

DJIEKTPUIECKHM TOK,
YCIIOBHS €T0
CYIIIECTBOBAHMSI.
ITocTOSAHHBIN TOK.
Cuna Toka.
Hanpsoxenue.
ComnpoTuBIICHHE.
3akoH OMma 11
yJacTKa Ienu

56

57

ITocnenoBarennHOE,
napajieibHOe,
CMEIIaHHOE
COCJIMHEHHE
MIPOBOJTHUKOB.
JlaGoparopHas paboTa
«3yueHnne
CMEIIaHHOTO
COCIMHCHHUSI
PE3UCTOPOBY
PaboTa 1 MOIITHOCTh

AIIEKTPUIECKOTO TOKA.
3akoH [[xoyns-Jlenna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

bu6moreka [JOK
https://m.edsoo.ru/ff0c7838



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

58

3akoH OMa 11
MOJIHOM (3aMKHYTOH )
AIEKTPUYECKOM LECIIH.
Kopotkoe 3ambikanue.
JlabopaTtopHas pabota
«M13mepenne I/1C
MCTOYHHKA TOKA U €T0
BHYTPEHHETO
COTIPOTHUBJICHUS

bu6moreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

60

61

DNeKTpOHHAs
MIPOBOJIUMOCTh
TBEPABIX METAJLIOB.
3aBUCUMOCTh
COTIPOTHUBJICHUS
METaJIOB OT
TEeMITepaTypHhI.
CBepXnpoBOIUMOCTb

DJIEKTPUUECKHUI TOK B
Bakyyme. CBOMCTBa
AIIEKTPOHHBIX MyYKOB

[TonynpOBOIHUKH, UX
COOCTBEHHAs U
npuMecHas
IIPOBOJIUMOCT.

n_

CaoiicTBa p

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc84ae



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

nepexosa.
[1omynpOBOHUKOBBIE
npuoOOpPHI

62

63

64

DIIEKTPUYECKHI TOK B
pacTBopax u
pacruiaBax
AIIEKTPOIUTOB.
DJEKTPOJIUTHYECKAS
T CCOLIMAITHS.
DneKTpoau3

DJIEKTPUYECKHUM TOK B
rasax.
CaMOCTOSTEIbHBINA U
HECaMOCTOSTESIIbHbBIN
pa3psa. MonHus.
IIna3ma

DJIEKTPUUECKHUE
npuodOpHI U
YCTPOMCTBA U UX
MPAKTHYECKOE
npuMmeHenue. [IpaBuna
TEXHUKHU
0e30macHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

bubmoteka [IOK
https://m.edsoo.ru/ff0c84ae

bubmoteka [IOK
https://m.edsoo.ru/ff0c86fc

65

Oo6o06maromuit ypok
«INEKTPOJUHAMUKA»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c88be



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

66

67

68

KoutposnbHas pabota
0 TEME
«DNEeKTPOCTaTHKA.
[TocTtostHHBIN
AIEKTPUUYECKUH TOK.
Toku B pa3inM4HbIX
cpenax»

PesepBHBIN ypOK.
KoHTtposnbHas padorta
10 TEME
"OnexkrpoauHaMuka"
PesepBHBI ypOK.
O6o0uIatroumii ypok
o temaMm 10 kracca

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68

bubmmoreka [JOK
https://m.edsoo.ru/ff0c8a8a

bubmoteka [IOK
https://m.edsoo.ru/ff0c8c56

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8f6c



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoaudyecTBO 4aCOB

DJIeKTPOHHBIE HU(pPOBbIE

Jlj;-)n Tema ypoka Beero Kontpoabnbie IIpakTuueckue fll:;:eﬂﬂﬂ oOpa3zoBaTebHbIE
padoThI padoTbI pecypchl

ITocTostHHBIE MAarHUTHI
1 X B3aHMOJICHCTBHUE.

1 MarauTHo€ MoJie. 1 bu6moreka IJOK
BekTop marauTHOU https://m.edsoo.ru/ff0c9778
WHAYKUUH. JIuHuN
MarHUTHOW UHAYKIIUU
MarunurtHoe 1oJie
MPOBOJIHMKA C TOKOM.

2 OII)'ILIT ngTena. 1 brbmorexa LIOK

. https://m.edsoo.ru/ffOc98fe

BzanmopeiicTBue
MPOBOJHUKOB C TOKOM
JlabopaTopHas pabota

3 «3yuenue 1 1 bubmmoreka [JOK
MAarHMTHOTO TIOJIs https://m.edsoo.ru/ff0c98fe
KaTYIIKU C TOKOM)
JlericTBME MarHUTHOTO
T10JIs1 Ha TIPOBOJHUK C

4 tokoM. Cuna Ammepa. 1 1 Brbmorexa [OK

JlaGoparopHas pabota
«HccneqoBanue

https://m.edsoo.ru/ff0c9ac0



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

JIEHCTBUSA
MOCTOSHHOTI'O MarduTa
HA PAMKY C TOKOM»

JlecTBME MarHUTHOI'O
MOJIS1 HAa IBUKYILYHOCS
3apsHKEHHYIO YaCTHILY.
Cuna Jlopenna.

Pabota cuinel JlIopenna

bubmoreka IIOK
https://m.edsoo.ru/ff0c9df4

DJIEeKTpOMarHuTHas
naaykuus. [lorok
BEKTOPa MarHUTHOMN
1503018731121, 0C VI (@
WHIYKUIHAH. 3aKOH
3JIEKTPOMArHUTHOU
nHaykuuu Papanes
JlabopartopHas pabota
«HccnenoBanne
SIBJICHUSA
3JIEKTPOMArHUTHOU
WHTYKIIT
NHAyKTUBHOCTS.
SBnenue
camouHaykiuu. J/1C
CaMOMHIYKIIUU.
DHeprusi MarHUTHOTO

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

bubmoreka IIOK
https://m.edsoo.ru/ff0ca600



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

TOJIST KaTYIITKH C
TOKOM.
DJIEKTPOMarHuTHOE
noJie

TexHuueckue
YCTPOWCTBA U UX
MIPUMEHECHHUE:
MMOCTOSIHHBIC MarHUTHI,
3JIEKTPOMArHUTBHI,
3JICKTPOJIBUTATEIb,
YCKOPHUTEIHN
3JIEMEHTAPHBIX
YaCTHII,
WHAYKIHOHHAS [€Yb

10

Oo6o0mmaroiuii ypok
«MaruutHoe nose.
DJIeKTpOMarHuTHas
UHITYKITHASD

bu6moreka IJOK
https://m.edsoo.ru/ff0cab82

11

KontponbHas pabota
1o teme «MaraurHoe
noJie.
DJIEKTPOMArHUTHAS
WHTYKITUS

bu6mmoreka I{OK
https://m.edsoo.ru/ffOcad58

12

CB00OOIHBIE
MEXAHUYECKHUE

bu6mmoreka IJOK
https://m.edsoo.ru/ff0caf06



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

KOJICOAHHS.
['apmoHnueckue
KOJICOaHUSI.
YpaBHeHHne
rapMOHUYECKHUX
KOJICOaHHHA.
[IpeBpanienue
SHEpPruu

13

JlabopartopHas pabota
«HccnenoBanue
3aBUCUMOCTH Tepuoja
MaJIbIX KoJieOaHuit
rpy3a Ha HUTH OT
JUTHHBI HUTH ¥ MacChl
rpy3a»

14

KomnebarenpHbIM
KoHTYp. CBOOOAHBIC
AIEKTPOMArHUTHBIC
KojeOaHus B
HIeaabHOM
KoJIe0aTenLHOM
KOHTYpeE. AHalOTus
MEXITY
MEXaHUYECKUMU U
AIIEKTPOMArHUTHBIMHU

bu6mmoreka I{OK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0cb820

KOJICOaHUSIMU

15

®opmyna ToMcoHa.
3aK0H COXpaHECHUS
SHEPTHUHU B UJICATHLHOM
KoJ1e0aTeJIbHOM
KOHTYpE

bubmoreka IIOK
https://m.edsoo.ru/ffOcb9c4

16

17

IIpencrasienue o
3aTyXaroIINX
KOJICOaHUSIX.
BrinyX1eHHBIE
MEXaHUYECKHUE
KoJjebanus. Pezonanc.
BrinyX1eHHBIE
AJEKTPOMAarHUTHbHIE
Kosie0aHus

IlepeMeHHBIN TOK.
CunycouanbHbIi
MIEPEMEHHBIN TOK.
MommHocTh
IIEPEMEHHOI0 TOKA.
AMIUIUTYJTHOE U
JIEUCTBYIOIIIEE
3HAYEHHE CUJIbI TOKA U
HaIPsHKEHUS

bu6moreka IJOK
https://m.edsoo.ru/ff0cbb86

buomoreka IIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop.



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

19

[IpousBoacTBO,
nepenayda u
nmoTpedIcHNe
BJIEKTPUUYECKOMN
SHEPIruun

YeTponcTBo 1
MPAKTUYECKOE
MIPUMEHECHUE
3JIEKTPUUYECKOTO
3BOHKA, T€HEepaTopa
MIEPEMEHHOTO TOKA,
JIMHUH
3JeKTponepeaay

bubmoreka IIOK
https://m.edsoo.ru/ff0cc324

20

21

DKOJIOTUYECKHUE PUCKU
[IpY MPOU3BOJICTBE
3JIEKTPOIHEPTUU.
Kynbrypa
HCMOJIb30BaHUSA
3JIEKTPOIHEPTUU B
MOBCEIHEBHOMU XKU3HU

MexaHU4EeCKHUE BOJIHBI,
YCIIOBHS
pacnpoCTpaHEeHUs.
ITepuoa. CkopocThb
pacrpocTpaHeHus U

bu6mmoreka IJOK
https://m.edsoo.ru/ffOcca54



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

JUIMHA BOJIHBI.
ITontepeunsie u
IIPOJIOJIbHBIE BOJTHBI

22

3ByK. CKOpOCTB 3BYKa.
I'poMKOCTB 3ByKa.
BricoTa ToHa. TemOp
3BYyKa

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

23

DJIEKTPOMarHUTHHIE
BOJIHBI, X CBOWCTBA U
ckopocTb. [lIkana
AIEKTPOMArHUTHBIX
BOJIH

bubmoreka IIOK
https://m.edsoo.ru/ffOccfe0

24

25

[TpuHLIMIIBL
PaIMOCBSI3U U
TCJICBUJICHMS.
PazButne cpeacrts
cBsa3u. Pagnosioxkanus

KontponbHas pabota
«Kosebanusa 1 BOJHBD

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cc6f8

26

[IpssmonuueiiHOE
pacnpoCTpaHeHue
CBETa B OJTHOPOJHOM
cpene. ToyeuHbli
UCTOYHUK cBeTa. JIyu
CBETa

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



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

27

28

29

30

31

OTtpakeHue cBera.
3aKOHBI OTPAKEHHUS
ceeta. [loctpoeHnne
n300paKeHU B
IIJIOCKOM 3€pKaje

[Ipenomnenue cpera.
ITonHoE BHyTpEHHEE
OTpa)K€HUe.
IIpenenpHbIN yron
IIOJIHOI'O BHYTPEHHETO
OTpa)kKeHUs
Jlaboparopnas pabota
«3mepenne
ITOKa3aTess
MIPEJIOMIIEHUS CTEKIIA»

JInnssl. [locTpoenne

M300paKeHHI B JIMH3E.

dopmyiia TOHKOU
JINH3BL. Y BEJINUECHUE
JINH3BI

JlaboparopHas pabota
«HccnenoBanue
CBOMCTB M300paKeHHIA
B JIMH3AX)»

bubmoreka [JOK
https://m.edsoo.ru/ff0cd4e0

bubmoreka IIOK
https://m.edsoo.ru/ffOcd7f6

bubmoreka IIOK
https://m.edsoo.ru/ff0cd67a

butmoreka [JOK
https://m.edsoo.ru/ffOcddle

32

Jucnepcus ceera.



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

33

34

35

36

CI10XHBIN cOCTaB
oenoro cera. I[BerT.
JlabopaTopHas pabota
«Habnmronenue
JTUCTIEPCHH CBETA

Nurepdepenuus
ceera. Judpakuus
CBeTa.
HudpakuroHHas
peimeTKa

[TonnepeunocTh
CBETOBBIX BOJIH.
[Tonapu3zanus cBera

OnTuyeckue MpuOOpPsI
1 yCTPOWCTBA U
YCHOBUS UX
0e30macHoOro
MIPUMEHEHUS
I'panuib
MIPUMEHUMOCTH
KJIACCUYECKOM
MexaHuku. Iloctynarsl
CIIELIMAJIbHOW TEOPHUU
OTHOCUTENBHOCTH

bu6moreka IJOK
https://m.edsoo.ru/ff0ced22

bu6moreka IJOK
https://m.edsoo.ru/ff0cf02e

bubmoreka IIOK
https://m.edsoo.ru/ffOcf862

37

OTHOCHUTEIBLHOCTh

bu6mmoreka I{OK



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

OJTHOBPEMEHHOCTH.
3amenJieHne BpEMEHU
Y COKpAICHUE JTUHBI

https://m.edsoo.ru/ffOcfa42

DHEprus U UMITYJIbC
PEIATUBUCTCKOM
gacTUbl. CBSI3b

bubmoreka IIOK

38 MAacChl C SHEpTrHen 1 https://m.edsoo.ru/ffOcfc68
MMITYJIbCOM. DHEPTUS
MTOKOS
KoHntposnbHas pabdorta

39 «Ontuka. OCHOBBI bubmoreka IIOK
CTICIUATTBHON TEOPHH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIbHOCTI
®otoHbl. PopMmyna

40 [Tnanka. 9H€I;)FIZISI u Bubmorexa [OK

https://m.edsoo.ru/ffOcfel6

MMITYJIbC (POTOHA
OTtkpblITHE U

41 HCCJICIOBaHUC bu6mmoreka IJOK
doroaddexra. OnbITh https://m.edsoo.ru/ffOcffc4
A.T. CroneroBa
3akoHbl hoTodddeKTa.
ylv) aBHeHvHe buomoreka IIOK

42 OUWHIITENHA I

dboTorddexra.
«KpacHas rpanuma»

https://m.edsoo.ru/ff0d015e



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

dboTodrddexra

43

JlaBieHue cBera.
Omertel I1. H.
JleOenena.
XUMHYECKOe JeHICTBUE
CBeTa

bubmoreka IIOK
https://m.edsoo.ru/ff0d04a6

44

45

46

47

Texauueckue
YCTPOWCTBA U
MIPaKTUYECKOe
MpUMEHEHNE:

(b OTO3JIEMEHT,
dboTONaTUUK,
coJiHeyHas Oarapes,
CBETOJINON

Pemenue 3agau mo
TeMe «DIJIEMEHTEI
KBAHTOBOU OITUKH

Mopenb atoma
Tomcona. OnbITHI
Pezepdopaa no
pacCestHUIO 0-YaCTHII.
[imanerapHas Mmoaemnp
aToMa

IToctynarer bopa

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d0302

bubmoreka IIOK
https://m.edsoo.ru/ff0d091a

bu6mmoreka I{OK
https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa

48

49

N3znyuenue u
norjouieHne GoToHOB
TP IIEPEX0JIE aTOMa C
OJIHOTO YPOBHS
SHEPIrUM Ha APYTroMu.
Bunbl ciektpos

BonnoBele cBOMCTBA
gacTull. BoiHe! e
bpornns.
KopnyckynsapHo-
BOJIHOBOM JAyaJIN3M.
CrioHTa"HHOE U
BBIHYXKJICHHOE
W3JIy4YCHUE

bubmoreka IIOK
https://m.edsoo.ru/ff0dOafa

bu6moreka IJOK
https://m.edsoo.ru/ff0d0ca8

50

o1

OTtkpbiTHE
PaAMOAKTUBHOCTH.
Omnsitel Pezepdopaa
0 OTIPEJIEIICHUIO
cocTaBa
PagOaKTUBHOTO
W3ITy9CHUS
CoiicTBa anbda-,
Oera-, ramMMa-
u3nydeHus. Biusaue
PaANOAKTUBHOCTH HA

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d0fd2



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

JKUBBIC OpIraHU3MBbI

52

OTKpbITHE IPOTOHA U
HEUTpoHA. M30TOmBI.
Anbda-pacnan.
DJIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-
pacnaz. ['amma-
U3IIy4YECHHE

bubmoreka IIOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBs3u
HYKJIOHOB B SIIpE.
SAnepHble peakuuu.
SAnepHslil peakTop.
[IpoGnemsl,
MEePCIEKTUBBI,
JKOJIOTUYECKHUE
ACMEKTHI AICPHOU
SHEPIreTUKH

bu6moreka IJOK
https://m.edsoo.ru/ff0d1356

54

DJieMEeHTapHbIE
yacTulbl. OTKpbITHE
Mo3uTpoHa. MeTobl
HaOIIOACHUS U
perucTpanuu
AJIEMEHTaPHBIX
yactul. Kpyrnsiid cTon
«DyHamMeHTaIbHbIE

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d0e38



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

B3aUMOIECHCTBHUSL.
EnuncTBO uznueckoi
KapTHUHBI MUPa»

55

Bun 38é31H0r0 HEOA.
Co3sBe3nus, sipKue

3BE31bl, IJIAHETHI, UX
BHANMOE IBIDKCHHE.
Conneunas cuctemMa

56

Coanne. CoHeuHas
AKTHUBHOCTb.
Hctounuk 3HEprun
ConHna u 3B€31

57

3BE3/1bI, UX OCHOBHBIE
XapaKTePUCTHKHU.
3BE3 LI I1aBHOM
MMOCJIEIOBATSIbHOCTH.
Bnytpennee ctpoenue
3B&371. COBpEMEHHBIE
MpEeJICTaBJICHUS O
MIPOUCXOKICHUH H
spomtonuu CoJiHIa U
3BE3]]

58

Maineunsin Ilyte —
Hama ['anakTuka.
[Tonoxxenue u




59

60

61

62

nBrxenue CoJiHIa B
I'anakTtuke.
INanaktrku. Y€pHble
IBIPHI B AJIpax
rajakTukK
Bcenennas.
Paz0eranmne rajakTuxk.
Teopusa bonbioro
B3pbIBa. PenukTOoBOE
H3JTy4YCHHUE.
MeTtaranakTuka

Hepemennsie
poOJIeMBI
aCTPOHOMUU

KoHntposnbHas paborta
«JIEMEHTHI
aCTPOHOMUU U
acTpOoU3UKH»
O6o06maronuii ypox.
Ponb ¢pusuku u
aCTPOHOMUU B
SKOHOMUYECKOMH,
TEXHOJOTMYECKOM,
COLIMAJILHOM U
TUYECKOH cepax




ACATCIIBHOCTHU
YCJIOBCKaA

63

O6o0maronmi ypox.
Pousb 1 MecTo pu3uku
¥ aCTPOHOMUHU B
COBPEMEHHOW HAYYHOU
KapTHHE MUpa

64

65

O6o06mmaronuii ypox.
Ponb dusnueckoit
TEOPHH B
dbopmMupoBaHUU
MPEJICTAaBICHUH O
bu3uYecKor KapTUHE
MHpa

O600uarouit ypox.
Mecto puznueckoit
KapTUHBI MUPA B
oO1eM psiay
COBPEMCHHBIX
€CTECTBEHHO-HAYYHBIX
MPEACTAaBICHUHN O
IPUPOJIE
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Pe3epBHbII ypOK.
MaruuTtHOE 1ose.
DneKTpoOMarHuTHasI




HWHAYKIOHA

PesepBHbIN ypOK.
67 Ontrka. OCHOBEI
CIIeIIMaJIbHOM TEOpHUU

OTHOCHUTCIIbHOCTHU

PesepHbiit ypok.
KBanrtoBas ¢usuka.
68 DJ1eMEHTBI
aCTPOHOMHH U

acTpo(pu3uKu

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

OBUIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME
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https://m.edsoo.ru/ff0d1784

YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O NIPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IVISA YYEHUKA
» dmsuka, 10 krace/ KacesiHoB B.A., O61IecTBO ¢ OTpaHUYEHHOM
OTBETCTBEHHOCTHIO «/J[PODAY; Axninoneproe obmectBo «M31aTenbcTBO
«IIpocBenienue»
» ®usuka, 11 knacce/ KacsssaoB B.A., O611ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «[IPODAY; AxuinonepHoe obiiectBo «M3naTenbcTBo
«IIpocBenienue»
METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
[Tporpamma kypca dusuku a1t 10—11 kinacco. bazoBsrit ypoBeHs (aBTop B.
A. KacpsHOB)
YMK «®Pusuka. 10 knacc. ba3oBblil ypoOBEHb»
1. ®uzuka. 10 kiacc. ba3oBbiil ypoBeHb. YUE€OHUK C DIEKTPOHHBIM
npuinoxeHueM (aBtop B. A. KacbsiHOB).
2. ®uzuka. 10 kinacc. bazoBsiil ypoBenb. MeTonuueckoe nocodue (aBtop B.
A. KacbsiHOB).
3. ®uzuka. 10—11 knaccel. ba3oBbiii ypoBeHb. TeTpaab 17 1a00paTOpHBIX
pabot (aBTopsl B. A. KacesiHoB, B. A. KopoBuH).
4. ®uzuka. 10—11 knaccel. ba3oBsliil ypoBeHb. KoMIekT Tetpaae ams
KOHTPOJBHBIX padoT (aBTop B. A. KacbsiHOB).
5. ®uzuka. 10 knacc. Junakruueckue kapTouku-3aaanus (aBTopsl M. A.
VYmakog, K. M. YiiakoB).
YMK «®wuzuka. 11 knacc. ba3oBblil ypoBEHb»
1. ®usuka. 11 knacc. ba3oBbiil ypoBeHb. YUEOHUK C DJIEKTPOHHBIM
npuinoxenueM (aBtop B. A. KacbsiHOB).
2. ®usuka. 11 knace. ba3oBslil ypoBeHb. Metoanueckoe nocodue (aBrop B.
A. KacbsiHOB).
3. ®uzuka. 10—11 knaccol. ba3oBbiil ypoBeHb. TeTpaab s 1a00paTOPHBIX
paboT (aBTopsl B. A. KacesinoB, B. A. KopoBuH).
4. ®usuka. 10—11 kmaccel. ba3zoBeiii ypoBeHb. KoMIIIEKT TeTpaaen ais
KOHTPOJBHBIX paboT (aBTophl B. A. Kacesanos, . B. Urpsiiios).
5. ®usuka. 11 knacc. Jlunaktuueckue kapTouku-3aaanus (aBTopsl M. A.
VYakos, K. M. YiakoB).
HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHN
NHTEPHET
1 http://nsportal.ru - connanbHas ceTb pabOTHUKOB 0Opa30BaHHMS.
2 http://markx.narod.ru/pic/ - ¢pusuka B 1mkosie.
3 http://festival.1september.ru/articles/ - ¢hecTuBaip negarornyeckux uiaei
«OTKpPBITBIN YPOK».
4 http://www.fizika.ru/ - caiit st yuureneid GU3NKUA U UX YICHUKOB.
5 http://www.physics.ru/ - matepuasl Mo Gpu3uke.
6 www . ege .edu.ru - uapopmarronHsi mopran EI'D.
7 http :// school - collection . edu . ru / - equnas komiekius LIOPoB
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