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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJOXKEHUM M TpeOOBaHUM K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM IMporpaMmsl, npeacraBieHHbIx B OI'OC
COO, a Takxke c ydy€toM (QenepanbHONl paboyeil MporpaMMbl BOCIHUTAHUS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3oBaTeIbHBIX
Opra"u3anusax Poccuniickon ®enepanun, peanu3yrommnx OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

BocnurarenpHplli MOTEHLIMAN JaHHOTO YYEOHOro IpeaMera OOecreurBaeT

pealn3alio CICAYIOIUX HOCJIICBBIX IIPHOPUTCTOB BOCIIMTAHUA O6yanOHlHXCH
COO:

1. BociuThiBaTh TpPaMOTHBIX, OOpa30BaHHBIX JIIOJICH, MATPUOTOB CBOEH
CTpaHbl, JIIOJEH C AaKTUBHOW TPa)XJAHCKOM MO3ULMEH, KOHKYPEHTHO-
CIIOCOOHYIO JIMYHOCTh; MPOJIOJDKATh PAa3BUTHE BAPUATUBHOTO OOpPa30BaHU B
IIKOJIE, BHEAPSS B MPAKTUKY HAIMOHAIBHO- PETMOHANbHBI KOMIIOHEHT.
[TocTtpoenue 00pa3oBaTeNbHON TMPAKTUKH C Y4YE€TOM PETUOHAIBHBIX,
COLMAJIBHBIX TEHJICHIIMW, BOCIIUTAHUE JETEH B JIyX€ YBAXEHHS K CBOEH
1IKOJIe, ropoay, kpato, Poccun, nctopumn Poccuu u pogHoro Kpasi.

2. IlpoBoauTth pabOTy B COOTBETCTBUU C CHUCTEMOW MNPOPUIAKTUKU
0€3Ha/I30pPHOCTU U NMPABOHAPYIICHUA HECOBEPILICHHOJETHUX

3. CopetictBoBaTh (hOPMUPOBAHUIO CO3HATEIBHOTO OTHOIICHUS YYaIluXcs K
CBOEH JKU3HU, 3JI0POBBIO, a TAKXKE K JKU3HU U 3J0POBBIO OKPYKAIOIIMX
monei, obecnedyenne B MBOY COII Ne 1 ycnoBuit ¢usnyueckoro,
MICUXOJIOTUYECKOTO, COL[MAJILHOTO u JTyXOBHOTO koMpopTa,
CIIOCOOCTBYIOIIUX COXPAHEHUI0 U YKPEIUJICHUIO 3J0POBbS CYOBEKTOB
o0Opa3oBaTenpHOTO Tpoliecca, (GOPMHUPOBAHUIO DKOJIOTHUECKONW KYJIBTYpHI,
WX TPOJYKTUBHON yUEOHO-TIO3HABATEIHHON ACATEILHOCTH, OCHOBAHHOW Ha
palMoOHANBHONW OpraHu3allid yY4yeOHOro TpyJda € KYJIbType 3I0pOBOTO
o0Opaza >XKM3HU JINYHOCTH.

4. OpranuzoBaTh padOTy C CEMbSIMH IIKOJLHUKOB, WX POJIUTEISAMHU WU

3aKOHHBIMU TPEACTAaBUTENISIMH, HAMPABJICHHYIO Ha COBMECTHOE PEICHHE

npoOJjieM JUYHOCTHOTO PAa3BUTHS JETEH, co3AaTh YCIOBUS JJIsl y4acTHs
ceMeM ydaliuxcsi B BOCHUTATEIbHOM IMPOIECCe, PA3BUTHUS POIUTEIHLCKUX

OOIIIECTBEHHBIX OOBEIUHEHUM, TOBBIIMICHUS AKTUBHOCTU POJAUTEIHCKOTO

COOOIIEeCTBA; MPUBJICKATh POJUTEIBCKYIO OOIIECTBEHHOCTh K YYacTHIO B

CaMOYIIPABJIEHUH LIKOJIOM;

OpranuzoBaTh IpoHOPUEHTAITMOHHYIO PA0OTY CO MKOJIbHUKAMH.

6. Mcnonb3oBaTh B BOCHUTAHUU JAETEH BO3MOMXHOCTH IIKOJBHOTO YpOKa
(MHTEepaKTUBHBIC (POPMBI 3aHATUMN )

7. BoBiekaTh NIKOJLHUKOB B UHTEPECHYIO U MOJIE3HYIO JIJISl HUX AESATEIbHOCTb,
KOTOpasi MPEJOCTaBUT KM BO3MOXKHOCTH CaMOpPEaIM30BaThCsi B  HEW,
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npUOOpPECTH COLMAIBLHO 3HAYMMbIE 3HAHUS, Pa3BUTh B ceOe Ba)KHbIE Is
CBOEr0 JIMYHOCTHOI'O pPa3BUTUA COLMAIBHO 3HAYMMbIE OTHOILICHHS,
II0JIy4aTh OIIBIT YYaCTHs B COLMAIIbHO 3HAYUMBIX Jeax.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTEeCTBEHHO-HAyYHOW KapTUHBI MHpa oOyuarommxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM YpOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxonaa. I[lporpamma mo ¢usuke coorBercTByeT TpeboBanmsim PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METalpEeAMETHBIM pe3yibTaTam
oOyueHusl, a TaKKe YYUTHIBAET HEOOXOIMMOCTHh pPEaTU3alUU MEXKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH MpeameTramMu. B Hel
OTIPENIENAIOTCA OCHOBHBIE LIETM U3Y4YEHHUs] (PU3UKU HAa YPOBHE CPEIHEro OOLIETO
oOpa3oBaHusl, TUIAHUPYEMbBIE PE3YJIbTaThl OCBOCHUSI Kypca (PU3HUKU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMma 1o (u3mke BKIIOYAET:

e IUIAHUPYEMBIE PE3yIbTaThl OCBOECHUS Kypca (PU3UKU Ha Oa30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM oOydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPHUPOAbI, BBICTyIAas B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIal B CUCTEMY
3HaHu# 00 okpy»xkatoieM mupe. LLkonpHBIN Kype (U3UKH — cCHCTEMOOOpa3yroIuii
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3MYECKHE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomued. Mcmosb3oBaHME W aKTUBHOE
OpUMeHEeHue (U3NYECKUX 3HAaHWM  Ompenenser Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTuKd, TPaHCIOPTa, OCBOEHUS
KOCMOCa, TMOJIyYeHHUS HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMU WU JIPYTHUX.
N3yuenne Qu3nKd BHOCUT OCHOBHOM BKJIaJ B (OPMHUpPOBAHUE €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa oOOydarouuxcs, B (OPMUPOBAHHWE YMEHUH NPUMEHSTh
HAyYHBI METOJT O3HAHMSI IPU BBIITOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHOBYy kypca (usmku 118 ypOBHS CpeaHEro ooOmiero oOpa3oBaHUS
MOJIOKEH pAI UACH, KOTOpble MOXXHO paccMaTpUBaTh KaK MPUHIMIBL €ro
MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HeW Marepuan Kypca (HU3UKU
oObeAMHEH BOKPYr (Qu3nyeckux Teopud. Begymum B Kypce sBIsgeTcs



dbopMHpoBaHUEe MPEACTaBICHUI O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
nouie.

Hoes eymanumapuzayuu. EE peanuzanuss mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTCHIMANA (PU3NYECKON HAyKW, OCMBICICHUE CBS3U Pa3BUTHSA
¢uzukn ¢ pasBuTHeM OOIIECTBa, a TakKke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Hoess npuxnaomoii  nanpasnennocmu. Kypc ¢dusuku mpemmosaraer
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUM
W3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
CoJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoljeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke O0CYX ICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILIero
oOpa3oBaHus SBISIOTCS (U3MUecKue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UUECKON TEOPUHU, POJIU (PYH/IaMEHTAIBLHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MNPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpHUH, JJIsl OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHUCTeMHO-eSTENHHOCTHBIN TOJIX0/T B Kypce (U3UKU peain3yeTcs MPEexe
BCEro 3a CUET OpraHU3allid SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXcsl.
Jnst  GazoBoro ypoBHSI Kypca (U3HMKM — OTO MCIOJB30BAHUE CHUCTEMBI
(GpOHTAIBHBIX KPATKOBPEMEHHBIX JAKCIEPUMEHTOB M JabOpaTOpHBIX padoT,
KOTOpbI€ B mporpamme no (usuke oObeIMHEHBI B OOILIMNA CIHCOK YUYCHHUYECKUX
MpakTUYecKux padoT. BrifeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
NPOBOAUMBIX JUISi KOHTPOJE U  OLEHKH, OCYIIECTBISECTCS YYaCTHUKAMHU
o0pa3oBaTEILHOIO TMpollecca MCXOJsd U3 OCOOCHHOCTEH TIIJIaHUPOBAaHUS U
ocHamleHuss kaOunera Qusuku. Ilpu »sToM obOecneunBaeTcsi OBJIAJACHUE
OOYYarOIIMMHUCS YMEHHUSIMU TIPOBOJUTH KOCBEHHBIE W3MEPEHUs, HUCCICIOBAHUS
3aBUCUMOCTEH (U3MUECKUX BEJIMYMH M TOCTAHOBKY OIBITOB TIO TMPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHUE YIENSAETCS PEHICHUIO PACUYETHBIX U KauyeCTBEHHBIX
3amad. [Ipu 3TOM 1711 pacuE€THBIX 3a/1ady MPUOPUTETOM SIBJISIOTCS 3aJayd C SIBHO
3aJlaHHON (DU3UIECKON MOJIEIBIO, TIO3BOJISIONINE TIPUMEHSITh N3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pa3fieia Kypca, TaK U UHTErpUpPYs 3HAHUS U3
pa3HBIX pasnaesioB. sl KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIIOTCS 3aJlaHUSI HA
OoOBbsSICHEHHE TPOTEKaHWs (U3MYECKUX SIBICHUM M TPOIECCOB B OKPYXKaIOIIeH
JKU3HU, TpeOyromue BbIOOpa (PU3MUECKON MOJAENU ISl CUTYallMu IPaKTHUKO-
OPUEHTUPOBAHHOTO XapakTepa.



B cootBerctBun ¢ TpeboBanusmMu PDPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO€CedYeHHI0 ydyeOHOro mpolecca 0a30BbI YpOBEHb Kypca
(bU3UKY Ha YpOBHE CPEHEro 0011ero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
pPEeIMETHOrO0 KaOWHeTa (PM3MKM WIA B YCJIOBHUSIX MHTETPHUPOBAHHOIO KaOWHETa
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (Qu3MKu AOMHKHO OBITH
HEoOXoauMoOe J1abopaTopHOE OO0OpYIOBAHME JJI BBIMOJHEHUS YKAa3aHHBIX B
nporpamMme o (puU3MKe YYEHUUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opyI0oBaHUE.

JeMoHcTpanioHHOEe  00Opy/I0BaHuEe (HOpMHUpyeTCS B COOTBETCTBUM C
OPUHIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M  OOECHEYMBAET IOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIIEIOBAaHMSI  U3yYaeMbIX SIBICHUH U  MPOIECCOB, OSMIUPUUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe 00O0OpyJIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dopMupyeTcss B BHJE€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIEeYMBAETCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYyX oOydarommuxcs. Temarnueckue KOMILUIEKTHI
71a00paTopHOTO O00OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMU LENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (opMupOBaHME HUHTEpeca M CTPEMJICHHMsSI OOY4YaIOIIMXCS K HaydyHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUICKTYaIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUSA U (POopMUpOBaHUE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAy4YHOIO MHPOBO33PEHHUS KakK pe3yJibTaTa HU3y4eHUs
OCHOB CTPOCHHMS MaTepUH U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMeHUH OOBSACHATH SIBICHHUSA C HCHOJIb30BAHUEM
bu3MYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O ponu (U3UKU IS Pa3BUTHUS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTH.

JlocTikeHne 3TUX 1elied 00ecreunBaeTCsl pelIeHUeM CIEAYIOIMX 3a/1ady B

npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHus:

e TMpHOOpETEHHE CHCTEMBI 3HaAHUU 00 o0mux (bU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, JJIEKTPOJMHAMUKY, KBAHTOBYIO (U3HKY H
AIIEMEHTBI aCTPOPU3UKH;



e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUW B MPUPOAEC U IS NPUHATHUSA
MPaKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOCHHE CMOCOOOB peUICHHs] pa3dMYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3faHue Gu3NUecKol MOJEINH, aJIeKBATHON yCIIOBUSM 3aJa4H;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOIIECCOB, UX BIUSAHUS HA OKPYKAIOUTYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIM3a W HHTEpIpeTanuu UHGOpMAaINH,
OMpEICNICHNS JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

e CO3JIaHHE YCIOBHMM NJIsl Pa3BUTHS YMEHHI MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusyuenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpa3oBanus otBojuTcs 136 yacoB: B 10 kinacce — 68 yacos (2 4aca B HezeN0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIIO).

[Ipennaraempiii B mporpamMme Mo (QuU3MKE IMepeyeHb JTa0OpaTOPHBIX W
MPAaKTUYECKUX PAOO0T ABJISETCA PEKOMEHIOBAHHBIM, YUYWUTENb JEJae€T BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUIYAIbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — Hayka o mpupone. Haydnbie MeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJSKCrepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (uU3NYECKUX SIBJICHMM M mporieccoB. HayuHble T'MIIOTE3BI.
®dusnyeckre 3aKOHbI U TEOPHUH. I'paHUIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponbe u Mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe aBmkeHHe. OTHOCHUTENBLHOCTh MEXaHWYECKOrO JIBHKCHHSL.
Cucrema otcuéta. TpaeKkTopusi.

[lepemerieHre, CKOPOCTh (CpeaHssI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHHE MAaTEpUaIbHOW TOYKH, MX MPOCKIIMH HA OCH CHUCTEMbl KOOpJUHAT.
Clio)keHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOE IBIKeHue. I 'paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPE€HHUsS, MNYyTH U MepeMEIICHUS
MaTepUaJIbHOU TOUKH OT BPEMEHHU.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuueitHoe  aBrmkeHue. J[BUKEHME  MaTrepualbHOM TOYKM 11O
OKPYKHOCTH C MMOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [leprnoa u yactora obpamenus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHUYeCcKre YCTpPOMCTBA M TMPAKTUYECKOE IIPUMEHEHHE: CIHUJIOMETD,
JIBI)KCHUE CHAPSIOB, IICTTHBIC U PEMEHHBIC Mepelayuu.

Jlemoncmpayuu

Mogenb cucTeMbl O0TCU€Ta, WILTFOCTPAIUS KHUHEMATUUYECKUX XapaKTEPHUCTHK
JIBVDKCHUS.

[IpeoOpazoBaHne NBMKEHUN C MCIIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenue ABWKEHHS Teja, OPOIIEHHOTO TOJA YIioM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO JBWKEHHUS C LEIBIO ONPEAEICHNUs MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BpPEMEHHM TIPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

W3ydeHnue ABMXEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUIS MaTepuanbHOM TOUKU. TpeTuit 3akoH HproTOHA AJ1s1 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuia Tskectd. llepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, cKoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUS U cuiia TpeHus nokosd. Koaddunuent tpenus.
Cuiia conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTynarenpHOE U BpallaTeIbHOE IBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHndeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: IOAIIMUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpPUUU.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINX TE.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTte. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonivl

N3yuyenue aBuxkeHUs: Opycka 1o HaKJIOHHOW MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HUKAIOIIMX B NPYXKUHE U
pEe3rHOBOM 00paslie, OT UX AepopMalu.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynec MarepuallbHOM TOYKM (Teda), CUCTEMbl MaTEpUAbHBIX TOYEK.
HMiynbC cuipl U U3MEHEHHME HMITyJbCa Tea. 3aKOH COXPAaHEHUS HMILYJIbCa.
PeaxtrnBHOE BMXEHUE.

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOUku. Teopema 00 W3MEHEHUH
KMHETHYECKOW SHEPTHH.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
neopmupoBaHHOM — npyxkuHbl.  [loTeHuManpHass 3Hepruss Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HENOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXaHMYECKOM JHEPIrUM CHUCTEMBI TEIL
3aKOH COXpaHEHUSI MEXAaHUYECKOU SHEPIHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOAOMET, KOMED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

[lepexoa NOTEHUHUATBLHON SHEPTUU B KHHETUYECKYIO U 0OpATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKOH SHEPIuu
TeJla Ha IIPUMEPE PaCTKEHUS PE3UHOBOIO KTy Ta.

Paznen 3. MoJgeky/sipHast Gu3nKa 1 TEPMOJAMHAMUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U MX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Juddysus. Xapaktep ABUKEHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BelIecTBAa. MOJEIU CTPOCHUs Ta30B, >XUIKOCTEH U
TBEPBIX TEJ U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepsl MoJiekyi. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temnepartyp
Llenbcus.



Mopens  upeanmpHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW HSHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mpouecchl B MAEaNbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUEe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCIUHEHUM.

OneIThl 10 MU PY3UN )KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYyILIECTBOBAaHUE MEXMOJIEKYJIIIPHOTO
B3aUMOJCHUCTBU.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKHU COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSHHS HACANBHOTO Trasa,
U30IIPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpATypbl BO3yXa B HEW.

HccenmenoBanre 3aBUCMMOCTH MEXAY MapaMETPaMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmoauHamMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KonnuectBo TemnoTsl U padbota. BHyTpeHHss
DHEpPrus.  OJHOATOMHOIO  MJAEAJbHOrO  rasa. Buaesl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIUSA, U3IydeHHUE. Y IeJIbHAs TEIUIOEMKOCTDH BEILECTBA.
KosmmuecTBo TemnoThI Ipu Temonepesaye.

[lonatue 00 aamabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJMHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepMoanHamuku. HeoOpaTuMoCTh IPoIIecCcoB B MPUPO/IE.

TemnoBble  MamuHbl.  [IpuHOUMNIBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeoOpazoBanusi ’HEPrUM B TEIUIOBBIX MamuHax. KosduuueHT mnose3Horo
nerictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOIe3HOTro
JeHcTBUS. DKOJIOTUYECKUE TPOOIEMbI TEIIOIHEPTETHKH.



TexHuyeckue yCTpoOHWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OyTBUTIKM TIOJI JIEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUICOJEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OneiT MO anuabaTHOMY pAaCIIUPEHHIO BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamnwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacelllleHHBIM mnap. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhl KUTIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdHble Tena. AHU30TPONHS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcCTayuM3amus. Y AelbHast TerioTa miasienus. Cyoaumanusi.

YpaBHeHue TerIoBoro OaaaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHHU TMOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHayioB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MiaBJIeHUsT KPUCTAUIMUECKOTO BEIEeCTBA.

JleMOHCTpanusi KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepenne 0THOCUTETLHON BIaXKHOCTU BO3AyXa.

Paznea 4. JaekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
DnekTpu3anmsi Tel. OJEKTpUYEeCKHil 3apsan. JlBa BHIa 3IEKTPUYECKUX
3apsiioB. [IpOBOJMHUKH, TUANEKTPUKU W TOJYNPOBOIHUKH. 3aKOH COXPAHCHHS
AIIEKTPUYECKOTO 3apsija.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3eKTPUUYECKUI 3apsi.
Onekrpudeckoe mnoje. Hanpsok€HHOCTh  anmekTpudeckoro moiid.  [IpuHuumn



CYyNEPHO3ULUNA DINEKTPUUYECKUX Toyeil. JIMHNKM HanpsyKEHHOCTU 3JIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mojs.  [lorenmuman.  Pasnocth
NOTEHIHAIOB. [IpOBOOHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM  IOJIE.
JlvanexkTpryeckasi MpOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPONpPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS AJIEKTPOMETPA.

B3anmoenicTBrue HadIEKTPU3OBAHHBIX TEN.

DJIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEJ.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE.

DnexkTpocTaTHdecKas 3amuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IIJJACTUH, PACCTOSHUAS MEXAY HUMH U JUJICKTPUUIECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCATopa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne 2meKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [IocTOSIHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH JDkoyns—Jlennma. MomHOCT
AIIEKTPUYECKOTO TOKA.

DONEeKTpOABIKYLIash CUia M BHYTPEHHEE CONPOTUBIECHUE HCTOYHHKA TOKa.
3akoH Oma 11 ONHOM (3aMKHYTOM) 3JieKTpuyeckoi uenu. KopoTtkoe 3ambIkaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
COMPOTHUBJIEHUS] METAJUIOB OT TeMreparypbl. CBEpXIPOBOIUMOCTb.

DnexkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMY. CobcTBeHHas U IIpUMECHast IIPOBOJANMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—n-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHM TOK B pacTBOpax M  pacijiaBax  JJIEKTPOJIMUTOB.
DNEeKTpOoIuTUYECKask AUCCOLMALUS. DIEKTPOIH3.



DnekTpuyeckuii Tok B ra3zax. CamMoCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPONMCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIBTMETP, PEOCTAaT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, FralbBaHUKA.

Jlemoncmpayuu

N3mepeHre CUiTbl TOKA U HaIPSKEHUS.

3aBUCHUMOCTh COINPOTHUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIAH TOMEPEYHOr0 CEUEHUS U MaTepuana.

CMemaHHOe COeIMHEHUE TPOBOHUKOB.

[IpsiMoe wW3MepeHHe dIEKTPOJBIXKYIIEH cuiibl. KOpoTKoe 3ambIKaHHe
rajJbBaHUYECKOIO PJIEMEHTA U OLICHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COTIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psa ¥ NpOBOJIUMOCTb BO3yXa.

OHOCTOPOHHSISI IPOBOIUMOCTH AHO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUKYIIEH CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTUBJICHUS.

HaOmronenue amextposusa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHsA B 10 Kiacce OCyLIECTBISETCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTUKH,
OMONOTHY, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonwsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumore3a, (unyueckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napaboa, runep6osa, ux rpaguKu U CBONCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MIPOCKIIUA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoeus: mexannueckoe ABUKEHUE B KUBOU mpupoje, nuddysus, ocmoc,
TEIMJI000MEH KMBBIX OPTaHU3MOB (BHUBI TEIUIONEPEIayuH, TEIJIOBOE PAaBHOBECHE),
AIIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIC.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS MAacCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEU W



ra3oB, 2JIEKTPUYECKHE CBOMCTBA METAJIOB, 3JIEKTPOJMTHUYECKAS TUCCOIMAIUS,
raJibBaHUKa.

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

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBUraTelb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBLHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUaJOB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, SJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONPHUOOpPOB,
KCEpOKC, CTPYHHBIH IIPUHTED, ANIEKTPOHArPEBATEIbHBIC puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raTbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKAa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

IlocTtostHHBIE  MarHUTHL.  B3amMmonelcTBUe  NMOCTOSHHBIX ~ MarHuTOB.
MarautHoe 1mone. BexkTop MarHUTHOM HWHAYKUUM. [IpuHUIMO Cynepno3uiuu
MarHUTHBIX MoJiek. JIMHMU MarHuTHOM MHAYKUMU. KapThHa JMHUA MarHUTHOM
WHYKIIH T0JISI TOCTOSIHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKUWH
MAarHUTHOTO TOJS JJIMHHOTO MPSIMOTO MPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzaumoaelicTBre TPOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HanpaBJieHUE. [[BU>KEHUE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisr Jlopenta.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
MHAYKIAK. OJIEKTPOABIKYIIAs CUjla HWHAYKIUM. 3aKOH JJIEKTPOMAarHWTHOU
nHaykuuu dapanes.

BuxpeBoe nsnexkrpudeckoe moje. DICKTPOABWKYIIAs CHJIA WHAYKUAU B
MIPOBOJAHUKE, IBMKYIIIEMCS MMOCTYNATEIbHO B OAHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJ€HHME CAMOMHIYKIMU. OJIEKTPOABMXKYIIAs CHJIA
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIIKHA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHndeckue yCTPOMCTBA W IPAKTHUYECKOE MPUMEHEHUE: IMOCTOSHHbBIC
MArHUThl, BJEKTPOMArHUTHI, DSJIEKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTHI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

JenctBre cuiibl JIOpeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON WHTYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJICKTPOJABUKYIIEH CHIIBI UHIYKIHU OT CKOPOCTH MU3MEHEHUS
MarHuTHOTO ITOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO TOJIsI KATYIIKH C TOKOM.

HccnenoBanue neiCTBUA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIHAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMaZHUMHbIE KONE0AHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJIeOaHMS.
["apmonnyeckue konedanus. [lepmon, wacrora, ammumryga u (aza KoieOaHUU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KoOJIeOAHUS B
UJCATBHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTUS MEXIy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUM B UJEATBHOM KO0JI€OATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosieOanus. PezoHanc. BoiHy K I€HHbBIE 3JIEKTPOMarHUTHBIE KOJIEOaHMUsI.

[lepemennbiii TOK. CHUHYyCOMAAIbHBIM TEPEMEHHbIH TOK. MOIIHOCTD
IIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA W
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
DHEPrur. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUM AJIEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoOJeOATeNbHOM cHUCTeMbl (NMPYXUHHBIA WIH
MaTEeMaTUYECKU MAsITHUK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuminorpaMmbl (3aBUCUMOCTH CHUJIBI TOKA M HANPSKEHUS OT BPEMEHU) IS
AIIEKTPOMATrHUTHBIX KOJICOAHUI.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAWMHEHWHU PpPE3UCTOpa, KATYLIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TUHUYU AIEKTPOIEPEaayuH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCMMOCTH NEPHOJa MaJbIX KoJieOaHUM rpy3a HAa HUTU OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBanre MNEpeMEHHOr0 TOKa B IENM W3 TOCJIEA0BATEIbHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

MexaHnnueckue BOJHBI, yclIOBHUS pacnpoctpaHeHus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyMHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u uppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3ITyYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHHUE, MpeoMIIeHUE, noJsapuszanus, Judpakius,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[[Ixana 3eKTPOMarHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMArHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpuHLMTBI paauOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AUArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpPOCTPAHEHHUE MONIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Komne0Gmromeecs Te10 kKak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6mronenue natepdepenninu u qudpakiini MEXaHUIECKUX BOJTH.

3BYKOBOW pE30HAHC.

HaOmronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJeOaHUM.



HccnenoBanne  CBOMCTB ~ AJEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHUE,
IpesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmonnHEerHOE pacnpoCTpaHEHUWE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zobpaxeHuit B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOIOTHBIN MTOKA3aTENh
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yroa MOJHOIO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus cBera. CrnoxxHbIi coctaB Oenoro cBeta. LIger.

CoOuparonie U pacceuBaromive JuH3bl. ToHkasg 1numH3a. DoKycHOe
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolmx U paccerBarolux JuH3ax. Gopmyna TOHKOW JUH3BI. YBEJIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakaus ceta. [udpakuuonHas pemérka. YciaoBue HaONIOAECHUA
IJIABHBIX ~MAakKCHMyMOB TIpM  IaJ€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHHYecKue YyCTPOMCTBA U MPAKTHUYECKOE MNPUMEHEHHE: OYKH, JIyIa,
¢doToanmnapar, NPOEKIMOHHBIN ammapaTr, MUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITUKA, AUPPAKIIMOHHAS PELIETKA, OISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TomHOE BHYyTpEHHEE OTpakeHre. Moiesib CBETOBOA.

HccnenoBanue CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MuKkpockona, TeJIeCKona.

HaOmronenue natepdepeHinm ceera.

Hab6mronenune nudpaxium ceera.

HabGmronenne nucnepcuu cBera.

[TosryueHue CrieKkTpa ¢ MOMOIIBIO TTPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HabGnronenue nonsipuzanuu cBeTa.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul



N3MepeHnue nokaszaress NpesioMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['panuiel TPUMEHMMOCTH  Kjaccuyecko — MmexaHuku.  [loctymnaTs
CHEUUAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBApPUAHTHOCTH MOAYJSL CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIHbHOCTH DUHIIITEHHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpalleHUE
JUIMHBIL.

DHEprus U UMITYJIbC PEIITUBUCTCKON YaCTHUIIbI.

CBs13b MaccChl ¢ SHEPrUel U UMITYJILCOM PEIIITUBUCTCKON YaCTUIIbl. DHEPTUS
ITOKOSI.

Paznen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YaCTOTOM. DHEPTHs
U UMITyJbC (POTOHA.

OtkpeiTre u uccienoBanue ororpdexra. OnwiTel A. I'. CroneroBa. 3aKOHBI
dotorpdexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHasd rpaHuna»
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpoWCTBa U MPAKTHUYECKOE MpPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3dQdeKT HAa YyCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
[ImanerapHas mogmenp aroma. llocrynater bopa. U3nydyenue u moriomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BosHoBBIE cBOMcTBaA yacTull. BonHel ne bpoinsa. KopnyckynspHO-BOTHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYX/ICHHOE U3ITy4YCHHE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuto  cocraBa
paauoakTuBHOro wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-U3Iy4CHHUS.
BiusiHME pagOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino saapa. M30Tormsl.

Anbda-pacnaa. ONEKTpPOHHBIH M TO3UTPOHHBIN OeTa-pacnaa. [amma-
U3IIy4deHHE. 3aKOH PAaIMOAKTUBHOIO paclaja.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOGiaeMbl U TMEpPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

OnemeHTapHbIe YaCTULbl. OTKPBITHE MO3UTPOHA.

MeTonbl HaOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO pU3nyecKoil KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBa M NMPAKTHUECKOE MTPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHL.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Paszgea 8. JiieMeHTBI aCTPOHOMMHU M aCTPOPU3HKHU

Otansl pa3BuTHA acTpoHoMuUU. [IpuKknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMH.

Bun 3Bé&3mHoro nHeba. Co3Be3gusi, spKkye 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHUE.

ConHeuHas cucrtema.

Connue. Conneunass akTuBHOCTh. McrouHuk sHeprum ConHUA W 3BE3N.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kilacc —
CBETHUMOCTBY». 3BE3/Ibl TJIaBHOW IOCIEI0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IOCJIEI0BATEILHOCTH. BHYTpEHHEE CTpOCHUE



3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIa U
3BE3]1. DTanbl )KU3HU 3BE3I.

Mineunbiii I[lyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u xkBaszapbl. YEpHbIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06a. Pa3beranue rajnakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3IIyUeHHUE.

Maciirabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabniooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPe/IeNICHUs MOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31ns CEeBEPHOIro MOJyIIapHs U IPKHUE 3BE3BI.

Hab6mnronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maronee MOBTOPEeHUE

Ponb Qu3uku ©u acTpOHOMHMM B SKOHOMHUYECKOW, TEXHOJOTUYECKOH,
COLIMAJIBHON M ATUYECKOU cepax nesTeIbHOCTH YeIOBeKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAyYHOH KapTUHE MHPA, POJIb (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEJCTABJICHUMN O PUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHsA B 11 kimacce ocylecTBIsieTCS C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3C€M C KypcamMH MaTE€MAaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumnore3a, (unyueckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pewieHHWE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUUYECKUE
GbyHKIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbI U MX IMPOEKUMUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK MOJ00US TPEYTrOJbHUKOB,
oTmpeiesIeHUE UIONIAIU TIOCKUX (GUryp u o0bEMa Tel.

buonoeus: snextpuueckue SBICHUS B JKUBOW MPUPOJE, KoJieOaTEIbHBIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOMU IPUPOAE, NECUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJINn3.



l'eocpaghusi:  MarHuTHBIE TIONMOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTPOINEpeaady, TE€HEepaTop MNEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENb, WHAYKLUHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MPOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEIHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS y4eOHOro npeaMera « Du3nKa» JAOJIAKHbI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaromuXxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaanu3ali OCHOBHBIX HAIPaBICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMK 00YYAIOIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPATULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO AESTEIBbHOCTh B MHTEPECAX TIPaXKITAHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3allnu;

YMEHHE B3aHMO/ICCTBOBATH C COLIMATIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApPHON U BOJOHTEPCKOMN AEATEILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpaKIaHCKOU WUJICHTUYHOCTH,
NaTpuOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUKCHUSIM
POCCHICKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUIECKOTO TIOBEICHHS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOUYas ICTETUKY HAYYHOTO TBOPYECTBA,
NpUCYIIEro (PU3NYECKON HAyKeE;



5) Tpy10BOI0 BOCIIMTAHMSI:

WHTEpPEC K Pa3IMYHBIM cdepaMm npodhecCHOoHANbHOU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTBH M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHMIO B 00JaCTH
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6) 3K0J10rH4eCKOro BOCIIMTAHNS:

c(hOPMHPOBAHHOCTh JKOJIOTHUECKONW KYJIBTYPBI, OCO3HAHHE TJIOOAIBHOTO
XapakTepa SKOJIOTMYECKUX MpoOIieM;

IJTAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

paclIMpEeHUE ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HaImpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) UEHHOCTH HAYYHOI'O MO3HAHMSL:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHHUE IIEHHOCTH HAy4YHOU [EATEIbHOCTH, TOTOBHOCTH B IMPOIECCE
u3ydyeHus: (U3UKU  OCYIIECTBJISITH  MPOEKTHYID U HCCIEI0BATEIIbCKYIO
JEATEeIbHOCTh MHAUBUIYAIbLHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble JlornYecKue 1eiCcTBUA:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAeisaTh MU ACATEIBHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUU HX
JIOCTHKCHHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYUST B  paccMaTpUBaeMbIX
(bU3UYECKUX SIBJICHUSX;
pa3pabarbiBaTh MJIAaH PEIHICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHUaIbHBIX U HEMATEpUAIbHBIX PECYPCOB;
BHOCHUTbH KOPPEKTHUBBI B JIESITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIBHOCTH;
KOOPJAUHUPOBATh M  BBHINOJHATH pabOTy B  YCIOBUAX  PEABHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBaTh KPEaTUBHOE MBIIIICHHUE MPH PEIISHUH )KH3HCHHBIX TTPOOJIEM.
ba3oBble ncciienoBarTe/bCKue AeiiCTBUS:
BJIQJIETh HAYYHOW TEPMUHOJOTHEH, KIIFOYEBBIMU TOHSATUSIMU M METOJaMHU
bu3nuecKoil HayKH;



BJIAJIETh HaBbIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB pelIeHUusl 3a/iay (U3MYECKOTO COJepKaHUsl, TPUMEHEHUIO Pa3IUYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMIOJYYEHUIO HOBOIO 3HAHUS, €ro
WHTEpHIpETallui, MPeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YY€OHBIX MPOEKTOB B 00J1acTU (PU3UKH;

BBISIBIISAITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3a1ady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI ISl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELICHHUS;

aHAIM3UPOBaTh IIOJNIyYCHHBbIE B XOJE PpEIICHUS 3aJayd  pe3yJIbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaul B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLIEHUBATh MPUOOPETEHHBIH OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;

CTaBUTh NMPOOJIEMBI U 33a4H, IOIYCKAIOIINE albTepHATUBHBIEC PEILICHUS.

Pabora ¢ undpopmaunmeii:

BJIAJETh HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (U3NUECKOTO COAEPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (opm
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HH(POPMALIUK;

UCIIOJIB30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJOTMI B pElIEHUMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3al[MOHHBIX
3a1ad ¢ CcOoOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, PECypcocOEpexeHMs, TMPaBOBBIX M  JTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B Pa3IUYHBIX (opMarax cC
y4€TOM Ha3zHayeHHsI THPOPMAIIUHU U LEIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBUSA:
OCYIIECTBJIATh OOIIEHHME Ha Yypokax (U3MKH U BO BHE-YPOUHOMU
NEATEIbHOCTH;



pacno3HaBaTh MNPEANOCBUIKM  KOH(DJIMKTHBIX CHUTyalldd W CMsT4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHAHOW W MHAUBUIYAJIbHON
paboTHI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C y4y€ToM OOIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LA  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIWHUPOBATh JACHUCTBUA MO €€ JIOCTHXKEHHIO: COCTAaBJISITh IUIAH JEUCTBHUM,
pacmpeneniarTb poju ¢ Y4€TOM MHEHHH YYacTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npe/iaraTtb HOBBIE IPOEKTHI, OLEHHMBAaTh HUJEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE ITOBEIACHUE B PA3IUYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBUS
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEILHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS IPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

JenaTh OCO3HAHHBIM BHIOOp, apryMeHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO DJPYAHWIMH B O0JaCTH
(bU3HKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B AESTEIBHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJa/JeTh HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEHCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;



WCITOJIB30BaTh MPUEMBI peIICKCUU IS OLICHKU CHUTYyalluu, BEIOOpa BEPHOTO
peIICHUS;

YMETh OIICHUBAaTh PHUCKHM W CBOCBPEMCHHO IPUHUMATH PEHICHUS 110 HX
CHIDKCHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TMPH aHAINU3E pe3yIhTaTOB
NEeATEIbHOCTH;

IPUHUMATH Ce0s, IOHUMasi CBOM HEJIOCTAaTKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHX TPH aHAINU3E pe3yIbTaTOB
JeSTCIIbHOCTH,

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIMIHOKH.

B mporecce AOCTHKEHUS JMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IMPOTPaMMBI
mo ¢u3MKe IS YPOBHS CpEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOIIMOHAJILHBIN MHTEILICKT, TIPEAIOIar AFOTIHIA
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHMSI, BKJIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIILHOE
COCTOSIHUE, BUJETh HAIIpaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIIMOHAILHON C(EepHI,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJb, YMEHUE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIIOCOOHOCTh aManTHUPOBATHCI K
AMOITMOHAJILHBIM U3MEHECHHAM U MIPOSBIISATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHHE K JIOCTIKCHHIO ILIEJIH U
yCcrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOHX
BO3MOKHOCTEH;

HMITATHH, BKIIOYAIOIICH CITIOCOOHOCTh IMIOHUMATh SMOIIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHUIO M CONEPEIKMBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peIiaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy obydenuss B 10 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TE€XHOJIOTUH, B IPAKTUYECKON JESATEIIBHOCTH JIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEIICH:
MaTepHuaibHas TOYKa, MHEPIMAIbHAs CHCTeMa OTCUETa, aOCOMIOTHO TBEPOE TEIO,
WJICaJbHBIN a3, MOJEIU CTPOCHUS Ia30B, )KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3nIecKux 3aj1ay;



pacro3HaBath (U3UYECKHUE SBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISPHO-KUHETUYECKOW TEOPHUHM CTPOCHUS BEUIECTBA U
AJICKTPOJUHAMMUKHU:  PABHOMEPHOE M  PaBHOYCKOPEHHOE  MPSMOJIMHEWMHOE
JBI)KCHUE, CBOOOJHOE TMAJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, WHEPIUs,
B3auMojieiicTBre Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00hEMA TeJl PU HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, WCIIAPEHUE, KOHACHCALMS, IUIABJIICHUE, KPUCTAIUIN3ALMS, KUIICHUE,
BJIAKHOCTB BO3/yXa, IMOBBILICHUE JABJIEHUS ra3a IIPU €ro HAarpeBaHUU B 3aKPHITOM
COCyle, CBS3b MEXIYy NapamMeTpamMyd COCTOSHHAS Trasa B  H30mponeccax,
AIEKTPU3ALMSA TEJ, B3AUMOJICUCTBUE 3aPSJIOB;

OMHUCBHIBATh MEXAHUYECKOE JIBM)KEHHE, HCIOJb3ysl (hU3WUYECKUE BEIUYHHBI:
KOOpAMHATA, MYyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejia, CUia,
HMMITYJIbC T€Jla, KUHETUYECKAsl DHEPIUs, NOTCHUUAIbHAS JHEPIUA, MEXaHUYECKas
paboTa, MeXaHWUYECKash MOIIHOCTh;, MPU ONKHCAHWU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT HMCIOJIB3YEMbIX BEIMYMH, MX OOO3HAUYCHHMS M CIUHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIIMUMHY C JAPYTUMU
BEJINYMHAMM;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCIONB3yd (U3MUYECKUE BEJIMYMHBI: JABJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasi SHEPTUSl XaOTHYECKOTO JIBMIKCHUSI MOJICKYJ, CPEIHEKBAIPATUYHAS
CKOPOCTb MOJIEKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS HSHEprus, padoTa rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPakKTOBaTh (DU3UYECKUN CMBICT HCIOJIB3YEMbBIX BEIUYMH, HX
0003Ha4YeHUsI W EIUHMIIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIOIIME JIAHHYIO
($u3NYECKYIO BEIMYUHY C IPYTUMU BEIHMUMHAM;

OIMCHIBATh U3YUYECHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUYECKHUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NYECKUE BEIUUYUHBI: DJICKTPUUECKUN 3apsij,
DJIEKTPUYECKOE T10JIE, HANPSKEHHOCTD IOJISI, IOTEHLMAJ, PA3HOCTh MMOTEHIUAJIOB;
NP OINMHMCAHWHM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYCCKHH CMBICT HCIIOJIb3yEeMbIX
BEJIMYMH, UX OO0O3HAYCHMS W EIWHUIIBI, YKa3biBaTh (DOPMYJIBI, CBS3BIBAIOIINC
JTAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMHU BEJIMUYNHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (PU3NUeCcKue
3aKOHBI ¥ MIPUHLHUIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXPAHEHUSI MEXAaHWYECKOM DJHEPIUM, 3aKOH COXPAHEHHS WMITYJIbCA,
MPUHLUIT CYNEPNO3UIMUA CHUJI, NPUHLUII PABHOINPABUS HHEPLUAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJAPHO-KUHETUUECKYK) TEOPUIO CTPOCHUS BEIIECTBA, T'a30BbIE
3aKOHBI, CBSI3b CPEAHEN KMHETUUYECKOU DHEPTUM TEIUIOBOTO JBUKEHUS MOJIEKYJ C
aOCOJIFOTHOM TeMmmepaTypoH, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AJEKTPUYECKOTO 3apsana, 3akoH KyloHa, mpu 3TOM pasinyarh CIOBECHYIO



(GOpMyIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE U YCJIOBUA (TpaHMIIbI,
00J1acTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE TMPUHIMIBI JCHCTBUS MAaIllMH, TPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO HCIOJb30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUH, NPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO O0OpYAOBaHUS, MPOBOAUTH OMBIT U
(GbOpMyIHPOBATH BHIBOIBI,

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJb30BaThb W3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBAaTh  3aBUCHUMOCTH  MEXIy  (PHU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BUJIE TaOnMIl U rpauKoB, AeJaTh BBIBOBI IO Pe3yJbTaTaM HCCIIEA0BAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyAa MpU MPOBEACHUM UCCIETOBAHUM B
pamMKax y4eOHOTO SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000py10BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3UUECKHUEe 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIN3a YCJIOBUSA 3aa9u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus1 (PU3NUECKON BEINUUHBI;

penaTh KaueCTBEHHBIE 3a7aui: BHICTPAUBATh JIOTUYECKU HEMPOTHBOPEUUBYIO
[ENOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCIONB30BaTh  MPU  pPEIIEHMH  yuyeOHBIX  3aJady  COBPEMEHHBIC
MH(GOPMAILMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
Y TIPEICTABJICHUS YYEOHOW M HAay4YHO-MONYJIPHON MH(GOPMALIMH, MOTYYEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKH aHAITU3UPOBATH MOTyIaeMyl0 HH(POPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSACHEHHWE NPOLECCOB OKPYXKAIOLIEr0 MHpa, B Ppa3BUTHE
TEXHUKHU ¥ TEXHOJIOTH;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHUU ¢ MPUOOpaMu U TEXHUYECKUMU



yCTpOMCTBaMH, JJIsl COXPAHEHUS 3/10pOBbs U COOJIFOJIEHUSI HOPM SKOJIOIMYECKOI0
IIOBEJCHUS B OKPYIKAIOILEH Cpee;

paboTaTh B TIpyHIE€ C BBINOJHEHHEM pAa3JIMYHBIX COLUAIBHBIX pOJEil,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IJJAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAlUAX, aJ€KBATHO OLICHUBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMON ITPOOIIEMBI.

K xonumy oOydenuss B 11 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YHAIOIINXCS YMEHUN:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pPOJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTHUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTHH, B IPAKTUYECKON JEATENBHOCTH JIOJEH, LEJOCTHOCTh M €IUHCTBO
($u3nYECKOil KapTUHBI MUPA;

YUUTBIBATh TPAHULBI TPUMEHEHUS HW3YYEHHBIX (PU3MUECKUX MOJENei:
TOYEYHBIA JEKTPUUECKUM 3apsifl, JIyd CBETA, TOUYECYHBIM UCTOYHUK CBETA, SAEpPHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOIO sjipa MpH PELIeHUN (PU3MUECKUX
3aj1ay;

pacrno3HaBaTh (pU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PU3HMKH: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE IEUCTBUS TOKA, B3aAUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKOUS, JEHCTBHE MArHUTHOTO IIOJISI Ha
IPOBOJAHUK C TOKOM U JBIKYIIUHCS 3apsi, 3JCKTPOMarHUTHbIE KOJE€OaHUS U
BOJIHBI, NPSIMOJIMHENHOE pPACHpPOCTPAHEHUE CBETA, OTPAXKEHUE, IPEIOMIICHUE,
uHTeppepeHus, audpakuuss W MOJApU3alMs CBETa, JHUCIEpCUs CBETa,
dbotoanekTpudeckuit 3pdext (poToaddexT), cCBETOBOE AaBICHUE, BOSHUKHOBEHUE
JMHENYaToro CHEKTpa aToMa BOJIOPOJA, €CTECTBEHHas W HMCKYyCCTBEHHas
PaAOaKTUBHOCTH;

ONKCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  cped) W
AIIGKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIONB3YAd (PU3NYECKUE BEIUUYHMHBIL:
JIIEKTPUYECKUN 3apsll, CHJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COIPOTHUBIIEHUE, Pa3HOCTh MOTEHLMAJIOB, AJIEKTPOJBIKYIIAs cuja, pabdoTa TOKa,
WHIYKIUS MarHUTHOrO MoJs, cwia Ammepa, cuna JlopeHna, MHIYKTMBHOCTH
KATYIIKH, DHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHuN B KoJeOAaTeTbHOM KOHTYpe, 3apsl U cuja ToKa B Ipolecce
TAPMOHMYECKUX DJIEKTPOMArHUTHBIX KoJieOaHui, (OKyCHOE pacCTOsHHE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3MYECKUMA
CMBIC]I HKCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYEeHHs M EJAUHMIIbI, YKa3bIBATh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;



ONUCHIBAaTh H3YYEHHBIC KBAHTOBBIE SIBJICHUA M TPOLECCHI, HCIOJb3YA
dbu3nYecKre BETUYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMMYJIbC (OTOHA, MEPHO]I ToJIypaciaja, SHEPrus CBI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (U3UYECKUH CMBICIT
WCITOJIb3YeMbIX BEJIMYMH, WX OOO3HAUYEHWS W CIWHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3bIBAIONIME JIAHHYH (DU3UYECKYIO BEIMYMHY C JAPYTHMHU BEJIMYUHAMH,
BBIYUCIISATh 3HAaUCHUE (DU3NUECKON BETUUMHBI,

aHAM3UPOBATh (PU3HUYECKHE MPOIECChI U SBICHUS, UCIOJIB3YyS (PU3MUECKHE
3aKOHBI U MPUHIHUIBL 3aKOH OMa, 3aKOHBI MOCIEAOBATEILHOIO U MapaJlIEILHOIO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIAH, 3aKOH MPSIMOJIMHEHMHOTO paclpOCTPAHEHUSI CBETA, 3aKOHbI OTPAKECHUS
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, YpaBHeHHE ODiHINTeHHA i1 doTodrddekTa,
3aKOH COXPAHEHUs SHEPrUH, 3aKOH COXPAHEHUS HUMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOr0 4YHCIa, MOCTyJarhl bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHA, €ro MaTeMaTHYeCKO€ BBIPAXEHHE M YyCIOBHSA (TpaHUIIbI, 00JIaCTH)
MIPUMEHUMOCTH;

OMPENIEIATh HANIPABJICHUE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CUJIbI AMIiepa u cuiibl JlopeHna;

CTPOUTh M OIMCHIBATh H300paKCHHE, CO37aBaeMOEC IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh HKCIEPUMEHTHI 0 MCCIECAOBAHUIO (DU3NYECKUX SBJICHUNH U
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopmynupoBath mpoOJieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 IMPEIJI0KEHHOTO OOOpYAOBaHHUS, MPOBOJIUTH OMBIT H
bopMyIMpPOBAThH BHIBOJIHI,

OCYILECTBJISITh MPSIMbIE M KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEJIUYUH, MPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

HCCIIeIOBATh 3aBHCUMOCTH  (DM3WYECKUX BEJIWYMH C HCIIOJb30BaHHUEM
NPSMBIX HM3MEPEHUM: TPH ITOM KOHCTPYHPOBATh YCTaHOBKY, (HUKCHPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUAC TaOIMI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

COOI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEICKON W TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM H3MEPUTEIIbHBIX YCTPOUCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIOJNIB3Ysl (PM3MYECKUE 3aKOHBI M TIPUHIIAITBI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u



BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NUYECKHE BEIUUYMHBI U (DOPMYIIHI,
HEOOXOJUMbIE JUJIsl €€ pEIlIeHUs, MPOBOAUTh PACYETHI U OLIEHUBATH PEAIBbHOCTD
HOJIy4YEHHOT'0 3Hau€HUs (PU3NUECKON BEINUNHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HEPOTUBOPEUHUBYIO
LEMOYKY pPACCYXIAEHUH C OMOpPOMl Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH W
(buznueckue SBICHUS,

UCIONB30BaTh  IpPU  pPEIIEHMH  ydyeOHBIX  3aJad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIPEJCTABJICHUS yueOHOW W HAYYHO-TIOMYJSpHON MHGOpMAIUH, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATTU3UPOBATH MOJIydaeMyt0 HHPOPMAITHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOrO UCHOJIb30BaHUS B MOBCEIHEBHON
KU3HH;

IPUBOJNUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ul o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JJIsi COXPAHEHHSI 3I0POBbsSl M COOJIIOJIEHHUS HOPM SKOJOTHYECKOTO
IIOBEJICHUS B OKPYXKAIOLIEH Cpene;

paboTaTh B TIpyHne C BBIIOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAaHUPOBATH padOTy TPYNIbl, PAUUMOHAIBHO pacOpenessiTh OOSI3aHHOCTH U
IJIAHUPOBATH JIESITENIbHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBAaTHO OLIEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM undposbIie
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOT'O TO3HAHUS 2 0 0 hitps-//m.cdsoo.rw/7f4 172
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuremaritica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Aunammica 7 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
23 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 hitps-//m.cdsoo.rw/7f4 172
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 ) bubnmnoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1
3 OCHORRI TEpMOHHAMIKIL 0 https://m.edsoo.ru/7f41bf72
313 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 1 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazneny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
4.1 IIeKTpOCTATHI 10 0.5 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 9 1
pa3IMYHBIX Cpellax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 19
Pa3zgea 5. Utoroasi padora
5.1 Wrorosas koHTpoJsibHasA paboTa 2
Hroro 2
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3.5



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

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pasoBare/ibHbIC
padoThI padoTshI
pecypcsbl
WHCTpyKTaX 10 TEXHUKE OE30MMaCHOCTH B
KkabuHere Gu3nku. OU3nuKa — HayKa o 1 bubnuoreka [IOK
npupoae. Hayunbie MeTo 1l mO3HAHUSA https://m.edsoo.ru/ff0c32¢2
OKpYXKaroIlero Mupa
Ponb u Mecto pusuku B hopMupoBaHun
COBPEMEHHOI HAyYHOU KapTHUHBI MUpPA, B 1 bubmmorexa [IOK
p . i P Up ’ https://m.edsoo.ru/ff0c33e6
IPAKTUYECKOHN AESITEIbHOCTH JIIOIEH
Mexannueckoe nBukeHue. OTHOCUTEIbHOCTD
MEXAaHUUYECKOT0 BWKeHus. [lepemerienne 1 bubamorexa LOK
- eP > https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE
PaBHOMEpHOE NPAMONIMHENHOE IBUKEHUE 1 bubamorexa LOK
P P https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE IIPSMOJIMHEWHOE 1 bubmmnoreka HOK
JBHKCHHE https://m.edsoo.ru/ff0c372¢e
CBoOogHoe majienne. Y cKopeHue | bubnnorexa [JOK
¢BOOOIHOTO MAEHNUSA https://m.edsoo.ru/ff0c39¢cc
KpuBonuneiinoe npuxenue. [[Buxenue 1 bubmuoreka [IOK
MaTepUaJIbHOU TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunuun otHocuTenbHoCcTH ["anuies.
. but6mmoreka [IOK
WNuepuuanenble cuctemsl oTcueTa. [lepBbiii 1

3akoH HproroHa

https://m.edsoo.ru/ff0c3be8



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

Macca tena. Cuia. Ilpunnun cynepno3unuu

9 cui1. Bropoii 3axkod HerotoHa s buGnuorexa [IOK
' p B https://m.edsoo.ru/ff0c3be8
MaTepUalbHOU TOUKU
10 Tperunii 3akoH Hpr0TOHA 17151 MaTEpUAIIBHBIX bubnuoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKoH BceMUpHOro TsaroreHus. Cuna bubnmnoreka HOK
TsbKkecTH. [lepBast kocMHYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubnuoreka [IOK
12 Cuia octH. 3akoH ['yka. Bec Tena
Pyt e https://m.edsoo.ru/ff0c3el8
Cuna tpenunst. Koaddunuent tpennsa. Cuia
13 con OTI;IBHSHH}I I qI)/I(b,ZLBI/I)KeHI/II/II) Tena B bubmorexa LIOK
P P https://m.edsoo.ru/f0c3f76
JKUJKOCTHU WM ras3e
[TocTynarenbHOE 1 BpanaTeIbHOE TBUKEHUE
14 a0CoMIOTHO TBEPAOTO Tena. MOMEHT CHIIBI. bubmmoreka [JOK
I1imeyo cunbl. YciioBUs paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynbec MmaTepuabHOW TOUKH, CUCTEMBI
15 MaTepuaibHbIX TOUYeK. MIMiynbe cuibl. 3akoH bubmmnoreka HOK
COXpaHEeHHUs UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKEHUE
Pabota u momHOCTh cuibl. Kunetnaeckas
16 sHeprus MmarepuanbHol Touku. Teopema 00 bubmmorexa [TOK
P P o p https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKOM SHEPT U
[Torenuuanvhas sueprus. [loreHunansHas
17 SHEPTHs YIPyro aeGpopMUPOBAHHON bubnmnoreka [JOK
npykuHbl. [loTeHnManbHas s3Heprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3U MMOBEPXHOCTH 3eMIIU
18 [lorennumanbHble 1 HEMOTEHUMAJIBHBIE CUJIBI. bubnmnorexa [JOK



https://m.edsoo.ru/ff0c3be8
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
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

CBs13b pa6OTLI HCIIOTCHIMAJIbHBIX CHUJII C
H3MEHEHHEM MEXaHHISCKOM OHEpPIrun
CHCTEMBI Tel. 3aKOH COXpaHECHUA
MEXaHU4YeCKOM OHCPIrun

https://m.edsoo.ru/ff0c478c

19

JlaboparopHuas pabota «VccienoBanue CBSI3U
paboThI CUIIBI C UBMEHEHUEM MEXaHUYECKOM
SHEPruu Tella Ha MPUMEPE PACTKEHUS
PE3UHOBOTO KIyTa»

20

KonTtponsHast padora no Teme «Kunemaruka.
Junamuika. 3aKOHbI COXpaHEHUSI B
MEXaHUKE»

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

22

23

Pabora Hag ommbkamu. KoppekironHas
pabota. OCHOBHBIE TIOJIOKECHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH.
Bpoynosckoe asmxkenue. Auddysus
XapakTep JBH)KEHUS M B3aUMOAECHCTBUS
YyacTHIl BelecTBa. Mozienu CTpoeHus ra3os,

JKUJIKOCTEN U TBEPJIBIX TEI

Macca monekyn. KonnuecTBo BemiecTsa.
[TocTostHHast ABoraapo

bubmuoreka [IOK
https://m.edsoo.ru/ff0c4dc2

24

TemoBoe paBHOBecue. TemnepaTtypa u e€
n3mepenue. [lkana remneparyp Llenscus

25

26

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHenue MKT

AOGcomoTHas TeMIiepaTypa Kak Mepa cpeaHei
KMHETUYECKOU DHEPIUH JIBUKCHUS MOJIEKYIL.
VYpasuenue Mengeneesa-Knaneiipona

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4fde

but6mmorexa [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH J/lambToHa. ["a30BbIC 3aKOHBI



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

JlaboparopHas pabota «lccrnenoBanue

28 3aBUCHUMOCTH MEXK]y apaMeTpaMu
COCTOSIHUSI Pa3pEKEHHOIO ra3a
79 H3onponeccel B UACAIBHOM Ira3e U UX bubnuoreka [JOK
rpaduyeckoe npeacTaBIeHNue https://m.edsoo.ru/ff0c570e
BHyTpeHHss S3HEpTrUsl TEpMOAMHAMUYECKON
30 CHCTEMBI M CIIOCOOBI €€ N3MEHCHUSI. bubmuorexa [JOK
KonunuectBo Temnotel u padota. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrusl OJHOATOMHOIO UAEAILHOTO rasa
31 Bunae! renonepenaun bubnnorexa [IOK
https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEMI0EMKOCTh BELIECTBA.
32 KonndecTBo TEMIOTHI pU TEIIIONIEpEIaYE. bubmmorexa [IOK
. https://m.edsoo.ru/ff0c5¢36
AnmabaTHBIN mporecc
1 [lepBblil 3aKOH TEPMOJAMHAMUKHU U €TI0 bubmmoreka [JOK
INPUMEHEHHE K U30IIpOoLIECCaM https://m.edsoo.ru/ff0cSefc
34 Heob6patumocTthb npoIieccoB B MpUPOJE. bubmuoreka [IOK
BTopoii 3ak0H TepMOIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Mpunuun neiictusa u KIIJ[ remnoBoit bu6nmorexa LIOK
MallrHbl https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{
37 DKoJoru4ecKkre npoOIeMbl TETII0O3HEPTETUKU
TBépnoe teno. Kpucramimueckue n
38 amopdHbIe Tena. AHU30TPONHS CBOMCTB bubmuoreka [IOK
KpucTayioB. XKuakue KpucTasuibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTEepHaIIbI
39 [TapooGpazoBaHue U KOHJEHCAIUS. bubmuoteka [IOK

Ucnapenue u xunenue. AGCOMOTHAS U

https://m.edsoo.ru/ff0c63b6,



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
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OTHOCHUTEJIbHAS BIAXKHOCTb BO3/1yXa.
Haceplennsliii nap

https://m.edsoo.ru/ff0c64d8

40 [LnaBnenue u kpucramM3anus. Y 1eabHast bubnmnoreka HOK
terutoTa miasneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bub6nmoreka [IOK
41 YpaBHEeHHE TEIJIOBOTO OanaHca
PaBHEHHE TEILIOBOT H https://m.edsoo.ru/ff0c6820
4 O6o06matomuii ypok «MonexyspHas bubmuorexa [IOK
¢duznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KoHTpoinbHas pabora 1o Teme
43 «MonekynsapHas ¢puzuka. OCHOBBI bubmorexa HOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKH»
Pabota Hax ommoOkamu. KoppekimonHas
44 a0oTa. DaeKTpu3anus TeﬂngICKT HYCCKUI bubmorexa [IOK
p : Tpasal ' p https://m.edsoo.ru/ff0c6bce
3apsi. JIBa BUIa SJIEKTPUYECKUX 3apsI0B
[IpoBoIHHUKH, TUATISKTPUKH H
45 H(I))J'I OBOJHUKH Sagﬁ COXpaHEHHUS bubmorexa HOK
YHpOBoA ) P https://m.edsoo.ru/ff0c6bee
AIEKTPUIECKOTO 3apsiia
46 B3aumopeiictBue 3apsnoB. 3akoH KynoHa. bubnnorexa [JOK
ToueyHbIil dIIEKTPUYECKU 3apsiy https://m.edsoo.ru/ff0c6ce4
Hanpsk€HHOCT 2JIEKTPUYECKOTO MOJIA.
47 [TpuHUMT Cyneprno3uIuy SIEKTPUIECKUX bubmorexa HOK
p VH ynep H . p https://m.edsoo.ru/ff0c6df2
nosiei. JIlunum HanpsKEHHOCTH
43 Pabota cuit sneKkTpocTaTHIecKoro moJis. bubnuoteka [JOK
ITorennuain. PasHocTh TOTEHIIHAIOB https://m.edsoo0.ru/ff0c6100
[IpoBOHUKY U TUDTEKTPUKU B
49 3J'IpeKT OCTaTHYECKOM nonIe bubmorexa HOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
50 OnekTpoéMkocTb. Konnencarop. 0.5 bubnmnorexa [JOK
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DneKTPOEMKOCTh IIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsKEHHOr0 KOHIAEHCATopa.
JlabopaTtopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHeHcaTopa'

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

51

[IpuHUMI NECTBUSA U IPUMEHEHNE
KOHJICHCAaTOPOB, KONMPOBAJIBLHOIO anmapara,
CTPYMHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMJIeHUE DIEKTPOIIPHOOPOB

52

DNEeKTPUYECKUN TOK, YCIOBUS €r0
cymectBoBanus. [locrosunsii Tok. Cuiia
toka. Hanpsixenue. ConpoTusieHue. 3aKoH
Oma s yyacTka 1enu

53

[TocnenoBarenpHOE, TapauIEIBHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOJHUKOB.
JlaGopaTtopnast pabora «3yuenue
CMEIIAHHOTO COSAMHCHHUS PE3UCTOPOBY

0.5

bubnuoreka [{OK
https://m.edsoo.ru/ff0c74£0

54

55

56

57

PaboTta 1 MOIITHOCTB ANMEKTPUYECKOTO TOKA.
3akon J[xoyns-Jlenma

3akon OMa AJist OJTHOM (3aMKHYTOM)

BHGKTqueCKOﬁ ICIIN. KOpOTKOG 3aMbIKaHHUC.

JlaGopatopHas pabota «3mepenue D/1C
MCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHUS»

DJeKTpOHHAs POBOJUMOCTb TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COITPOTHBIICHUS
METAaJUIOB OT TeMIepaTyphl.
CBepXxmnpoBOIUMOCTb

DneKkTpuueckuil Tok B Bakyyme. CBolicTBa
AIIEKTPOHHBIX MTyYKOB

0.5

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c7838

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c7ae0
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[MonynpoBoAHUKH, UX COOCTBEHHAS U

bubnunorexa LIOK

58 IpUMecHas IpoBoaUMOCTE. CBOlicTBA p—N-
p POBOA P https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI
DIIEKTPUUECKHUI TOK B pacTBOpax 1
59 pacIuiaBax 3J€KTPOJIUTOB. Bu6mumoteka [JOK
DIIEKTPOIUTHYECKAS JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUUECKHI TOK B Ta3ax.
CaMOCTOSITENbHBIN U HECAMOCTOSTEILHBIN
bubnunoreka LIOK
paspsn. Mounnus. [lna3zma. DnexkTpudeckue
60 PUOOPEI U YCTPOMCTBA U UX IIPAKTHYECKOE hitps://m.edsoo.ru/ff0c84ae,
p p yerp p https://m.edsoo.ru/ff0c86fc
npuMeHenue. [IpaBuia TeXHUKH
0€e30MacHOCTH
bubnunoreka LIOK
61 O0001aroIi YPOK «IDIEKTPOJUHAMHUKA)
HIArotH yp poa https://m.edsoo.ru/ff0c88be
KonTponbHas pabora no teme
bubmmoreka IIOK
«INEeKTPOIUHAMHKA. DIEKTPOCTATHKA.
62 ITocTosIHHBIN DIIEKTpUUYECKUN TOK. TOKHU B hitps://m.edsoo.ru/ff0c8a8a,
p ) https://m.edsoo.ru/ff0c8c56
Pa3IMYHBIX CpeIax»
63 Pa6ota nax ommbkamu. Koppekimonnas
pabota. [ToBTOpeHue
64 HToroBast KOHTpOJIbHAsA paboTa
65 Pa6ota nan ommbkamu. Koppekimonnas
pabora
66 PeseprubIil ypok. O600maronuii ypox mo bubnunorexa LIOK
TemaM 10 kiracca. MexaHuka https://m.edsoo.ru/ff0c8f6¢
67 PesepBHblit ypok. O0o0maronuii ypok mno bubmuoteka [IOK

temaMm 10 knacca. MonekymnsipHas pu3uka

https://m.edsoo.ru/ff0c8f6¢
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https://m.edsoo.ru/ff0c8f6c

68

PesepBHblit ypok. O0o0maronmii ypok mno
temaM 10 knacca. OCHOBBI 3JIEKTPOIMHAMUKHI

bubnunorexa LIOK
https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

3.5



https://m.edsoo.ru/ff0c8f6c

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mon
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTenbCTBO

«IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






