MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM deaepanbHON paboueil mporpaMmbl BOCIHMTAHUS U
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3ybTaTaM
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
oOpa3oBaHMsl, IJIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, IPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHOTo mpenMera « Pu3nkay 1o rojgaM o0ydeHwusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypce GU3NKU — cHCTEMOOOpa3yIoIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe HSHEPreTuKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHHUS] HOBBIX MAaTE€pHaIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POpPMUpOBaHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METO] TO3HAHMSI TIPU BBITMIOJIHEHUU UMH Y4€OHBIX UCCIICIOBAHUA.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COACPKHUT MaTepual U3 BCEX pasenoB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupOBaHUE MPENCTABICHUM O CTPYKTYpHBIX YPOBHSIX MAaTe€pHUH, BEIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U KOJIOTHYECKUMU ITPOOIeMaMHu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
npo6JieM palOHAIBHOTO IPUPOOTIONIb30BAHMS U HKOJIOTHYECKOM 0€30I1acHOCTH.

Crep>kHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEeTo
oOpa3oBaHusl SABIAIOTCS (PU3MUECKUE TeopuH ((POpMHpPOBAaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POJIU (PYyHIaMEHTAIbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULIAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3aldd SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKA — OTO HKCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIaDOPAaTOPHBIX padoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHMCOK YUYCHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
NPOBOJUMBIX JJIE KOHTPOJS M  OLIEHKH, OCYILIECTBIAETCS y4YaCTHUKaAMU
0o0pa3oBaTeNpHOrO IMpoliecca MCXOAS U3 OCOOEHHOCTEW IUIAHMPOBAHUA U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaIOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE W3MEPEHUs, HUCCIEIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB M0 MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENAETCS PEHICHUIO PACUYETHBIX M KauyeCTBEHHBIX
3anay. [Ipu 3TOM A1 pacy€THBIX 3a/1a4 MPUOPUTETOM SIBJISIFOTCS 3aJa4d C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasjiena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pa3naenoB. [l KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAeNd Mg CUTyallMd MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu OI'OC COO k MarepuaibHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKu AOMKHO OBITH
HEeoOXouMoe J1abopaTopHOoe O0O0OpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
NPUHITUIIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBAET IMOCTAaHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TMPUMEHEHHI.

JlabopaTopHoe 000pynOBaHHE IS YUYCHUUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, & TaKKE KOMIBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

o (dopMupoBaHHE WHTEpeca W CTPEeMJICHHs OOYYaIOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJIbI, PA3BUTHE WX HHTEIUICKTyaJbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBAHUE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O PONM (PUUKHU AJI1 Pa3BUTHUSI JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX Lene o0ecreynBaeTCsl pelieHHeM CISAYIOUINX 3a1ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TmpuoOOpeTeHWe  CHUCTEeMBI  3HaHMH 00  o0mmx  (U3WIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3aJad, MOJAPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3fanue GU3NUeCKo MOJICNIH, aJIeKBATHON yCIIOBUSM 33a]a4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M TMPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JaHME YCIIOBUH JJII Pa3BUTHSI YMEHHI MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYUTENb [EJacT BBIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka o0 mpupoje. HaydHble MeTOIbl MO3HAHUS OKPY>KAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnuecKkue 3aKOHbI U TEOPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Ponp u mecto ¢u3uku B GOpMUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CrnoxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMEIICHus
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuBonuHeitHoe  aBWKeHHE. J[BUKEHHME  MaTepUaAbHOW TOYKH IO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIB>)KCHUE CHAPSI0B, LIETIHBIE U PEMEHHBIC MEpE/Iavuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€TA, WLIKOCTPAIUMS KUHEMATUUECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

Habnronenne aBwxkeHUs Tena, OPOIICHHOTO TMOJ yIiIOM K TOPU3OHTY U
TOPU30HTAIBHO.



H3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuKeHUS Tela, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cuil. Bropoil 3akon HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectd. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHusi, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OcHu BpaumieHus. llnedo cumel. Ycnosus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3yuyenue nBMKEHUsI OpyCcKa M0 HAKJIOHHOW MJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJNIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysua. Xapakrtep IBUXKEHUS U
B3aHMOJECUCTBUS 4YacTUL[ BellecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

TennoBoe paBHoBecue. Temrmeparypa u €€ uamepenue. lllkama temneparyp
Lenbcus.



Mopgens  uneanmbHoro raza. (OCHOBHOE€  ypaBHEHHE  MOJEKYISIPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMKEHWsS dvactul rasza. [llkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHHEe MeHnaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. [paduueckoe TpencTaBICHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U CTIOCO0BI €€ n3mMeHeHus. KonmmuecTBo TerioTel U pabota. BHyTpeHHS s
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanusi SHEpPruM B TEIUIOBBIX MamuHax. KoaddumueHnT mone3noro
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPIUH (TeMIIepaTyphl) Teja NpH Terionepeaaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Dazosvie nepexoonl

[TapooOpa3zoBanue u koHjeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amop@Hbie Teraa. AHU30TPOIHUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTUU MOJTYYEHHS] COBPEMEHHBIX MaTEpHaloB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUS KPUCTANTMYECKOTO BEILIECTRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzauus Tel. OJEKTpUYeCcKUuil 3apsn. JlBa BHIa 3IEKTPUUYECKUX
3apsAa0B. IIpOBOJHUKH, TUANIEKTPUKMA W TOJYNPOBOAHUKU. 3aKOH COXpPAHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe mnose. Hampsxk€HHOCTh 3ieKTpuyeckoro mnois. IIpuHoun



CYNEPHO3ULIUHA AIEKTPUUECKUX Tojel. JIMHUKM Hanps>kEHHOCTH AIEKTPUUYECKOTO
OJISl.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIeKTpOEMKOCTh TNIOCKOIO0 KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuia toka. [IoCTOsIHHBIN TOK.

Hanpspxenue. 3akon OMa 1151 ydacTka HeTH.

DNEKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalieIbHOE, CMEIIAHHOE COEIMHEHUE MPOBOIHUKOB.

PaGora oanexktpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CoOcTBeHHasT U npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBoiicTBa p—N-niepexoaa. [lomympoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBAa M TNPAKTUYECKOE MPUMEHEHHUE: aMIEepMETp,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJEpKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpadyu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YUYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmMpoOMAZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMOD cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHYKIWH TO0JI MOCTOSHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOIO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonecTBre npOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ Moysib U HampaBlieHUE. [[BUKeHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABMXKYILIAs Cula HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe »siekTpuueckoe TmoJsie. DJEKTPOJBIKYIIASA CUJIa WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTh.  SIBIIGHME CAMOMHIYKUWHW. OJIEKTPOABMXKYINAs CHJIA
CaMOWHIYKLINH.

OHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATENb, YCKOPUTENIN DJIEMEHTApHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MATHUTHOTO TOJIS.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEDAHUA

KonebarenpHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJe€OaHMUA.
["apmonnyeckue konebanus. [lepumona, wacrora, amrumryga u ($aza KoyeOaHUU.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue Hepruu Ipyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYEeCKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJI€ATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBnenne o 3aryxarouux KojieOaHUsIX. BbIHYKI€HHbIE MEXaHUYECKHE
KojeOanus. Pezonanc. BeiHyKi€HHBIE 3JIEKTPOMArHUTHbIE KOJIeOaHMUs.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIBI TOKa H
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
HHEPrur. DKOJIOTMUECKHE PUCKH MPU MPOU3BOACTBE 3eKTposHepruu. KymnbTypa
MCIIOJIb30BaHUs AJEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHE: JIIEKTPUYECKHUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



HaOmronenue 3atyxaromux KojieOaHuid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOmnronenue pezonanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCMMOCTH MEPUOAA MajbIX KoJeOaHUIl Ipy3a HA HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBIL, yCHOBUsS pacnpocTpaHenus. Ilepuon. CxkopocTb
pacnpocTpaHeHus: W JUIMHA BOJIHBL. [lomepeuHble W TPOJOJIBHBIE BOJIHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, nudpakius,
unTepdepenius. CKopocTh dJIEKTPOMArHUTHBIX BOJIH.

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

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUA. Paguookanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpPOWCTBa M MPAKTUUYECKOE IMPUMEHEHHE: MY3bIKalbHbIE
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmtogenue orpakxeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepentnu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOU KoJeOaHuH.



HUccnenoBanne  CBOMCTB  JJIEKTPOMAarHUTHBIX  BOJIH: OTpaXEHHUE,
nperoMIIeHUE, ONIspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKaie.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparomie U pacceuBaromue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontuka. Wutepdepenunss cBeta. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(PaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpPOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS peléTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMOnMHEHOE paclpOCTpaHEHUE, OTPAKEHUE M TMPEIIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu ceera.

[TonyueHue cekTpa ¢ MOMOUILIO MPU3MBI.

[Toy4yeHune ciekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



N3mepeHne nokasaTess NpeJoMIIEHHS CTEKIIA.
HccnenoBanue CBOMCTB N300paKEHUI B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEWHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH U COKpAICHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKOW YaCTUIIbI. DHEPIHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHM OGO ONMUKU
®otonsl. opmyna [lnanka cBsizu 3Hepruun HOTOHA C €T0 YACTOTOM. DHEPrust
Y UMITYJIbC (POTOHA.
OTtkpoiThe 1 ucciaegoBanue porodddexra. OnbiTel A. I'. CTosieToBa. 3aKOHBI

dotordexra. YpaBuenue DunmTeitHa st hoToddpdekra. «KpacHas rpanumar
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

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

Jlemoncmpayuu

®doTo3PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiThl Pesepdopna mo paccesHUiO 0 -4acTHII.
[Lmanerapnas moxens aroma. Iloctymarel bopa. M3nydenuwe wu morioumieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp YpOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousHoBbIE cBOlicTBa yacTull. Bosnsl ne bpoisa. KopryckynsipHO-BOJIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue imHeHyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIIHNE CIIOKHOCTh CTPOCHMs sapa. OTKphITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuro  cocrasa
paanoakTUBHOTO u3inydyeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anba-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTUUECKUE ACTIEKTHI IAEPHON SHEPTETUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYNK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BuThs actpoHomuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMUH.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connue. ConHeuHasi akTUBHOCTh. Mcrtounuwk sHeprun ConHua U 3BE3J.
3BE34bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CIEKTpaldbHBbIM KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCIENOBATENbHOCTH. BHYTpeHHEe cTpoeHue



3BE311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1ust CeBEPHOTO MOJIyIIapUs U SIPKHUE 3BE3/bI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAyYHON KapTUHE MHUPA, pOJib (GU3HUECKON TEOPUHU
B (OpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYECKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

Nzyuyenue kypca ¢uszuku 6a3oBoro ypoBHs B 11 kiacce oCyIecTBIsSETCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C HW3YyYEHHWEM METOJOB HAY4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (PaKT, TUMOTe3a, (Pu3nyeckas BEIUYHHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUYECKHUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOCKIHH HAa OCHU KOOPJWHAT, CIIOKECHHE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SIBJIEHUS B KUBOW MPUPOAE, ACHCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHWU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJu3.



l'eocpagpua: marHuTHBIE TOJIOCA 3€MJIM, 3aJ€Kd MArHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenepoH, CBU-meub, MpOEKIMOHHBIA amnmapaT, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTh JOCTHKEHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHs yueOHOro npenmMera «Dusmkay» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3ULIUENH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOEKICHWUW, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KH3HEHHOTO
OTIbITA W OTBITA JESITEILHOCTH B IMPOIIECCE pPea3allii OCHOBHBIX HaIpPaBJICHUM
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULKN 00YYAIOLIErocsl KaK AaKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSITEIbHOCTh B MHTEPECaX TPaKTaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

yMEHUE B3aMMOJICHCTBOBATH C COIMATbHBIMU HHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM NIEATETLHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UEHTUYHOCTH,
NaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JTOCTIKCHHSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBECHMS,;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NEeATEIbHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAsl ICTETUKY HAYYHOT'O TBOPUYECTBA,
npucyiero pu3n4eckon Hayke;



5) Tpy10BOTr0 BOCIMTAHUSL:

UHTEpEC K pa3Nu4yHbIM cdepaM mpodhecCHOHATbHON JesTeNbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) 3K0JI0rHYecKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacIlIMpeHre ONbITA JEATEIIBHOCTH SKOJOTMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTM HAy4YHOU JEATEIbHOCTH, TI'OTOBHOCTH B IIPOLIECCE
u3ydeHus  (QU3MKKM  OCYUIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIMpOBAaTH W aKTyaJIU3UPOBaTh  MPoOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh 1IN JEeATCIIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYMSI B  PaccMaTpUBAEMbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHUS] MPOOJIEMBbI C yU4E€TOM aHalM3a WUMEIOIIMXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HAaBBIKAMHU Y4eOHO-HCCIEI0BATEIbCKON U MPOEKTHOU ACSTEIbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIPEeTalliY, MPeoOpa3OBaHUI0 M TPUMEHEHHMIO B Pa3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlleHUs, HaXOAUTh apTyMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 331aBaTh IapaMETPbl U KPUTEPUN PELLICHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3HUKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISTh IOUCK, aHalu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
IPEICTABJICHNUS,

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3alMOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHaYeHHsI THPOPMAIIUHU U [ETICBOW ayJUTOPHH, BRIOUPAst ONITUMATBHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILIECTBIISITH OOIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTHI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN KayKJOr0 WIEHA KOJUIEKTUBA;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIaJa M KaXIOr0 yYaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE IPOEKTHI, OLEHUBAThb HAEH C TO3UIMM HOBU3HBHI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLIHSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMPATHh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bu3MKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJ€Th HABBIKAMU  MO3HABAaTENbHOM  pediekcuu Kak  OCO3HAHUSA
COBEPILIAEMBIX JIEMCTBHM M MBICIUTENBHBIX IPOLECCOB, HX PpE3YyJbTaTOB U
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIICHWBATh PHUCKM W CBOECBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHIDKCHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
NEeATEILHOCTH;

IPUHUMATh Cce0s, IOHUMasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporecce AOCTHKEHUS JMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IMPOTPaMMBI
mo ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCS
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, MIPEAMOIar afo A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHHUS Pa3BUTHUS COOCTBEHHOM 3MOIMOHAIBHON cephl,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATHCI K
AMOITMOHAJILHBIM U3MEHECHHAM U TIPOSBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIFOYAIOIICH CTPEMIICHUE K JIOCTHKCHHIO LEIIH U
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKIIOYAIOIIEH CITIOCOOHOCTh IMMOHUMATh SMOIIMOHAIBHOE COCTOSIHHUE
JIPYTUX, YYUTBIBaTh €r0 TMPHU OCYIIECTBICHWU OOIICHHS, CIIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuyenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YYarOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYCHHBIX (U3NYECKUX MOJENEH:
MaTepuagbHas TOUKa, MHEpLUUaJIbHAs CUCTEMa OTCYETA, a0COJIFOTHO TBEPIOE TENO,
UJICaJbHbBIN a3, MOACIU CTPOCHUS Ta30B, KUIKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEIICHUU PU3NIECKUX 3a/1a4;

pacro3HaBath (pu3nUecKue sBIeHUs (TMPOIECCh) U OOBIACHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHHMS BEILECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBH>KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, WHEPIUs,
B3auMojieicTBue Ten, auddy3us, OPOYHOBCKOE NBMKCHHE, CTPOSHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl PH HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, HCIApCHHE, KOHJICHCAIIMS, TUIABJICHUE, KPUCTAILIM3AIMs, KUIICHUE,
BJIQYKHOCTh BO3/lyXa, OBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
AJIEKTpHU3AIUs TeJl, B3aUMOJIECHCTBHE 3aps/I0B;

OMHUCBHIBATh MEXAHUYECKOE JIBI)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpJIMHATa, IyTh, IEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Ccuia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPHU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT HMCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHHMS M CIUHUIIBI,
HaxOoJUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIMYMHY C JAPYTUMU
BEJIMYMHAMH;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPIrusl XaOTUUYECKOTO JBWKEHUS MOJIEKYJ, CPEIHEKBaApaTHIHAs
CKOPOCTb MOJICKYJI, KOJHWYECTBO TEIIOTHI, BHYTPEHHsSS SHEprus, padora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHUCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0003Ha4YCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
($u3NYECKYIO BEIMYUHY C APYTUMHU BEIUUMHAM;

ONHUCHIBATh U3YUYEHHBIC JICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TOJIsI, TOTEHIIMAJ, Pa3HOCTh MOTEHIUAJIOB,;
IpU ONMHWCAHWHM TIPABWIBHO TPAKTOBATh (PU3MUECKHN CMBICT HCIOIb3YEMBIX
BEITMYMH, WX OOO3HAYCHUS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3nUecKue
3aKOHBI U MPUHIIMIBL 3aKOH BecemupHoro TsaroteHus, |, Il u Il 3akonsr HetoToHa,
3aKOH COXpAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
OPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOW PHEPTrUU TEIIOBOTO JIBMKEHHUS MOJIEKYJ C
a0COJIFOTHOUM TeMmnepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
ANEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasiuyaTh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BhIpAKEHUE W YCIOBHUS (TpaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO HCIOJIB30BAHUSA B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX HW3MEPEHUN, TPHU 3TOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEAIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIECTBIISThH MPAMbIE U KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIUUHH, MTPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
buKcUpoBaTh Pe3ybTaThl MOTYYECHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHUH B
BUJIE Ta0nHIl ¥ TpadUKOB, A€NaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax yd4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOM
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1TAOOPATOPHOIO
00opy1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI U MIPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIHMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
IENOYKY PACCYKICHUW C OMOpOH Ha HM3y4YeHHBIC 3aKOHBI, 3aKOHOMEPHOCTU H
(bu3UYeCKHEC IBIICHUS,

UCIIONB30BaTh  MPH  pPEIIEHWH  ydyeOHBIX  3aJady  COBpPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
Y TIPECTABJICHUS YYEOHOW M HAy4YHO-TIOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTydaeMyto HH()OpMAIIHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpalIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpyNIl€ C BBIIOJHEHUEM pPA3JIUYHBIX COLHUAJIBHBIX POJEH,
IUTAHUPOBAaTh pPabOTy TPYNIBl, PAMOHAIBHO paclpenesaTh OO0S3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMHUPOBAHHOCTD y 00YJAIOIINXCS YMEHU:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
bu3nYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN IJIEKTPUUECKUM 3apsil, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SBJICHUS (TIPOLIECCHI) U OOBSCHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM W JBIDKYIIMICS 3apsll, AJIEKTPOMATrHUTHBIE KOJeOaHUS U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPAXECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodrddekT), CBETOBOC HaBICHNES, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas

PaguO0aKTUBHOCTB;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  cped) W

AIIEKTPOMAarHUTHBIC SIBICHUA (TPOLIECCHI), MCMONb3Ysl (U3HUECKUE BEIUYUHBL:
DIIEKTPUYECKUN 3apsill, CWJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHIYKLIUS MarHUTHOTO MoJs, cuia Awmmepa, cuna JlopeHna, MHIyKTHBHOCTH
KATYIIKH, DSHEPrus HJIEKTPUYECKOTO M MATHUTHOTO TMOJIEH, MEPUOJI M YacToTa
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUMA
CMBIC]I HCIOJIb3YEMBIX BEJIIMYMH, MX OO0OO3HAUEHHS U EAUHMIIbI, YKa3bIBaTh
bopMyIbl, CBS3BIBAIOIIME JaHHYI0 (U3MYECKYI0 BEIMYMHY C JIPYTHUMH
BEJINYNHAMM;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUS M IPOLECCHI, HCIIOIb3YS
bu3nyeckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, IEPUOJ TIOJTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEIIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIONIME JIAHHYI0 (PU3MUYECKYI0 BEJIMYUHY C JIPYTMMHU BeJTUYHMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapasieibHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJMHEUHOTO PacCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OWHINTEHa Mg Gororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAHEHUsI MAacCOBOT0O 4MCia, MOCTynaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEIATh HANIPABIICHHE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIKCHIBATh H300paXKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HOKCIEPUMEHTHI M0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU ITOM
dbopmyupoBath TpobieMy/3agady ¢ = THIOTE3y y4eOHOro OKCIEPHMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUsT (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIIOCOO M3MEPEHUS W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BHUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHMUS;

COOJI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEIACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIIOJNTB3YsI (PM3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 33a/1a4u
BEIOWPATh (PU3UYECKYI0 MOJECINb, BBIACHITh (PU3NMUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOUMbIC NIl €€ pElIeHHUs, MPOBOJUTH PAcu€Thl M OLICHHWBATH PEATbHOCTDH
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY PACCYKICHUH C ONOpOH Ha H3YUYEHHBIE 3aKOHbBI, 3AKOHOMEPHOCTH U
(duznueckue SBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBpPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHUS y4eOHOW U HAyYHO-TIOMYJISIPHOM MH(pOpMALUH, ITOJTYy4EHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OPMaLUIO;

OOBSICHATh NPUHLMIIBI JCHCTBUS MAallMH, HNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCMOJIh30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHWA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbs U COOJIIOJIEHUS HOPM SKOJIOTMUECKOI0
MOBEJICHUA B OKPYKAOIIEH Cpee;

paboTaTh B Tpynme ¢ BBHIMOJHEHHEM pa3jMYHBIX COLHUAJIBHBIX POJIEH,
IUTAHUPOBAaTh pPabOTy TPYNNbl, PANMOHAIBHO pACHpPEeisTh OOSI3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBI TEPMOAMHAMITKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne = HaumenoBanme
(undposBbie)
n/  pasgenoBuTeM  Bcer  Koutpouabn IpakTHyeck
oOpa3oBaTe/ibHbIE
n NporpaMmel 0 bie padoThI ue padoTsl
pecypchl
Paznen 1. 9JIEKTPOIUMHAMUKA
MarunuTtHoe
Hoste bu6nmoreka [IOK
1.1 ] 11 1 3 https://m.edsoo.ru/7f41c
DIIeKTpOMarHuTH 97¢
ast UHIYKIUs T
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUWS U BOJIHbBI
MexaHn4ecKue u bu6nmorexa LIOK
2.1 AIIEKTPOMArHUTH 9 1 https://m.edsoo.ru/7f41c
ple KOJieOaHus 97¢c
MexaHn4ecKue u bubnunoreka LIOK
2.2 AIIEKTPOMarHuTH 5 1 https://m.edsoo.ru/7f4lc
bI€ BOJIHBI 97c
bu6nmorexa LIOK
2.3 Onrtuka 10 3 https://m.edsoo.ru/7f41c
97c
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBEI
crnernuagbHOM

3.1 Teopun
OTHOCHUTEIBHOCT
51

Uroro no pazgeny

4

Pasznesn 4. KBAHTOBAS ®PU3UKA

but6mmoreka [IOK
https://m.edsoo.ru/7f41c
97c

DJIeMEHTEI bubnunorexa LIOK
4.1 KBAHTOBOM 6 https://m.edsoo.ru/7f41c
OIITUKH 97c
but6mmoreka [IOK
4.2 Crpoenue aToma 4 https://m.edsoo.ru/7f4lc
97c
bubnunoreka LIOK
4.3 ATOMHOE SApO 5} https://m.edsoo.ru/7f41c

97c
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Hroro no pazgeny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

DJIEMEHTHI bubnuorexa [JOK
5.1 aCTPOHOMUU U 7 1 https://m.edsoo.ru/7f41c
actpou3uku 97c
Uroro no pazueny 7
Paznen 6. OBOBLIAIOILIEE IOBTOPEHUE
bubnunorexa LIOK
006006
6.1 ODIAIOMEE 4 https://m.edso0.ru/7f41c
MIOBTOPEHHE
97c
Hroro no pasneny 4
PesepBHOe Bpems 3
OBUIEE
KOJIMYECTBO
YACOB 110 08 4 !
[TPOI'PAMME

IHPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBbHOH NPOI'PAMMBI

10 KVIACC

Kon
NpoBepsieMoro
pe3yJbTara

10.1

IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbI CpeHero o01ero 06pa3oBaHus

I[CMOHCTpPIpOBaTL Ha nOpuMepax pojib U  MECTO (1)I/ISI/IKI/I B

(hopMHUPOBaHUHM COBPEMEHHOW HAy4HOW KapTHHBI MHUpa, B Pa3BUTHHU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH

monen

10.2

Y4YuTHIBaTh TPAaHUIBI IPUMEHEHUS U3YYEHHBIX (U3NYECKUX MOJEINEeH:
MaTepualibHas TOYKa, MHEpIHalbHas cucTeMa OTcY€Ta, abCONIIOTHO
TBEPAOE TEJO, UACAIBHBIA I'a3; MOAEIU CTPOEHUS Ia30B, JKUIKOCTEH U
TBEPABIX TEJ, TOYEYHBIM JIIEKTPHUYECKUN 3aps] — IMpU PELICHUH

(dbu3nvecKux 3a1au

10.3

Pacno3naBate ¢uzmdeckue sBJICHHUS (MIPOIECCH) U OOBACHATh X Ha
OCHOBE 3aKOHOB MEXAaHHWKH, MOJEKYISPHO-KHHETHUYECKOW TEOpUHU
CTPOCHUA BEIICCTBA u

QJICKTPOANHAMUKMU: PaBHOMCPHOC u

PaBHOYCKOPEHHOE MIPSIMOJIMHEWHOE MBM)KEHHE, CBOOOJAHOE MajeHUE
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10.4

TEJN, JBHKCHHE MO OKDPY)KHOCTH, HMHEpPLHUsS, B3aUMOJICHCTBUE TEI,
muddys3usi, OpOYHOBCKOE JBIIKEHHE, CTPOCHHE JKUIKOCTEH U
TBEPABIX  Tel, U3MEHeHHEe O00bEéMa Tel TpH  HArpeBaHHH
(oXJaXJIeHHH), TEIJIOBOE paBHOBECHE, HCHApCHUE, KOHJICHCAIHS,
IUTaBJICHUE, KPHUCTAJUIM3alMsi, KHIICHHE, BIKHOCTh BO3/1YyXa,
MOBBIIICHHUE JIaBJICHUS ra3a IPU €ro HarpeBaHUMU B 3aKPBITOM COCYIIE,
CBSI3b MEXJAY IapaMeTpaMH COCTOSHHMS ra3a B H30IpOIeccax;

OJICKTpHU3alus TCI, B3aHMOHeﬁCTBHe 3apAa0B

OnuchiBaTh MEXaHWYECKOE JIBXKEHME, HCHONb3ysA (U3NYECKHe
BEJIMYUHBL: KOOPAMHATA, IIyTh, IEPEMELIEHUE, CKOPOCTb, YCKOPEHHUE,
Macca Tella, CWIA, HMIIYJbC Tela, KHHETHUYECKas DHEPIus,
MOTEHIMANbHAsT OJHEPrHs, MeXaHWdeckas pabora, MeXaHH4YecKas
MOIIHOCTh; IIPU ONMMCAHUK MPABUIIBHO TPAKTOBATh (PU3NUECKUNA CMBICI
UCIOJb3yEeMbIX BEIMYMH, MX O003HAuY€HUs W E€AMHUIbI, HAXOAUTh
(bopMyIIbI, CBS3BIBAIONINE JAHHYIO (PU3MUECKYIO BEITMUUHY C JIPYTHMHU

BCINYMNHaMN

10.5

OnuceiBaTh H3Y4YEHHBIE TEIUIOBbIE CBOMCTBA TE€l M TEIJIOBbIE
SBJIGHUS, UCHOJb3ys (U3NUYECKUE BEJIMYMHBL: JIaBJIeHHE Ta3a,
TEMIIEpaTypa, CpeaHss KUHETUYeCKas DHEpPIrUs XaOoTHUYECKOro
JNBW)KCHUS MOJIEKYJ, CpPEJHEKBaJpaTU4yHas CKOPOCTb MOJEKYII,
KOJIMYECTBO  TEIJIOTHI, BHYTpPEHHS1 OJHeprus, pabora rasa,
KO3 (UIMEHT TMOJEe3HOro JEeHCTBUS TEMJIOBOrO JBUTATeNsl; MpHU
OIUCaHUH IIPaBUIILHO TPaKTOBAaTh ¢buznueckuit CMBICTT
UCIIONb3YEMBIX BEJIMYMH, UX OOO3HAYEHUS M E€JUHUIbI, HAaXOJUTh
(hopMyIIbl, CBSI3bIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMHU

BCIIMYHMHaAM

10.6

OnunceiBaTh  M3Y4YEHHBIE DJJIEKTPUYECKHE CBOWCTBA BEIIECTBA U
JIEKTPUUYECKUE  SBJCHUS  (IPOIECChl), HUCMONb3ysd  (pusnueckue
BEJINYUHBI: JJIEKTPUYECKUN  3apsn, JNEKTPUYECKOE  TOJIE,
HaIpsDKEHHOCTh  MOJIA, NOTEHIMAN, PA3HOCTh IOTEHLIHAJIOB; IIPH
OINMCaHUM MPABUIBHO TPAKTOBATh (PU3UUECKUI CMBICT MCIIOJIB3YEMbIX
BEIMYUH, WX OO0O3HAUYEHUS U EIUHUIBI; YKa3blBaTh (OPMYIIbI,
CBSA3BIBAIOLIME JAHHYIO (U3UYECKYI0 BEJIWYMHY C JAPYTUMHU

BCJIMYNHaAMU

10.7

aHAIM3UPOBaTh (U3MYECKUE TMPOLECChl U  SIBICHUSA, HCIOJb3Ys
(bu3mvecKre 3aKOHBI M MIPUHITUIIBL: 3aKOH BCEMUPHOTO TATroTeHus, |, Il
u Ill 3axonsl HploTOHA, 3aKOH COXpAaHEHUs MEXaHMUYECKON IHEPIUH,

3aKOH COXPAHCHUA UMITYJIbCA, NPUHIUII CYIICPIIO3UTIUN CUJI, TPUHIHAIL




paBHONPaBUS HMHEPUUAIBHBIX CHUCTEM OTCU€Ta; MOJIEKYJISIPHO-
KMHETHYECKYI0O TEOPHIO CTPOCHHs BEUIECTBA, Ta30BbIC 3aKOHBI, CBS3b
CpenHell KUHETHMYECKON SHEpPruu TeIUIOBOTO JBUKEHHSI MOJIEKYT C
abCONIOTHON TemImepaTypoil, MEepBbI 3aKOH TEPMOJUHAMHUKHU; 3aKOH
COXpaHEHHs JJIEKTPHUECKOro 3apsjaa, 3akoH Kyrnona; mpu 3Tom
pa3nuyath CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €0 MaTeMaTHYeCKOe

BBIpQKEHHUE U YCIIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

10.9

10.10

10.11

10.12

OOBSCHATH OCHOBHBIC MPHUHIIMIIBI JEHCTBUS MAIlMH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBHS HUX 0€30IacHOro

HUCIIOJIB30BaHUs B HOBCCI[HGBHOI‘;I KHU3HHU

BBINONHATE SKCIEPUMEHTHI 110 UCCIICTOBAHUIO (PU3UUCCKUX SIBICHUH U
IIPOLIECCOB € MCIOJIB30BAaHUEM NPAMBIX U KOCBEHHBIX U3MEPEHUH; NpU
sToM (dopmynupoBaTh MpoOiemMy (3a7ady) M THUIOTE3Y Y4eOHOTO
IKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TPEIIOKEHHOTO

O60py,[[OBaHI/I$I, IIpOBOAUTH OIILIT U (I)OPMYJ'II/IpOBaTL BBIBOJbI

OCYH_ICCTBJ'ISITL npsAMbIC KW KOCBCHHBLIC H3MCPCHHA (1)I/I3I/I‘ICCKI/IX
BCJINMYHH, IIPpU 35TOM BI>I6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 HU3MCPCHUA U

HUCIIOJIB30BaTh U3BCCTHBHIC METO/IbI OLICHKH HOI‘pCHIHOCTGfI I/I3M€p€HI/II\/'I

HccnenoBaTh 3aBUCUMOCTH MeXAYy (QU3NYECKUMHU BEIUYMHAMH C
WCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHMH; TpU 3TOM KOHCTPYUPOBAThH
YCTAHOBKY, (PUKCHpOBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH
(Gu3nYecKUX BEJIMYUH B BUJE TaOJIUI U TPa(UKOB, J1eaTh BHIBOJIBI IO

pe3yJibTaTaM HCCe0BaHUS

Cobmoate  mpaBmiia  0€30MacHOrO  Tpyda TpU  MPOBEACHUU
UCCIEOBaHUM B  paMKax Y4eOHOTrO JKCIepUMEHTa, YydeOHo-
HCCIIEIOBATENILCKOW M MPOEKTHOM JEATEIBHOCTH C HMCIOJIb30BaHUEM

U3MEPUTENBHBIX YCTPOMCTB U 1TaOOPaTOPHOT0 00OPYAOBAHUS

10.13

Pemate pacuérHple 3a/aun ¢ SIBHO 3aJlaHHON (DU3WYECKON MOJEIBIO,
UCTIONB3Ysl (PU3MYECKUE 3aKOHBI M TPUHIUIBI, HA OCHOBE aHaln3a
YCIOBHUSL  3a7aud  BBIOMpaTh  (PU3UYECKYI0O MOMCNb, BBIICIATH
(dbuzmveckrue BEeTMYMHBI U (POPMYIIBI, HEOOXOAUMBIC IS €€ pelieHus,
MPOBOJIUTH PacU€Thl U OLIEHUBATh PEATbHOCTh MOJIYYEHHOTO 3HAYEHUS

(u3MUECKOi BETUIMHBI

10.14

Pemate  kauecTBeHHBIE  3a/layu: BBICTpanBaTh  JIOTUYECKU
HEMPOTUBOPEUUBYIO IIEMOYKY PACCYKJIEHUU C OMOPON HAa M3Yy4YECHHbIE

3aKOHBI, 3aKOHOMEPHOCTH U (1)I/I3I/I‘ICCKI/IC SABJICHUS

10.15

Hcnonp3oBaTh MOpH  pelICHMH YYeOHBIX 3aJad  COBPEMEHHBIC

MH(OPMALIMOHHBIE TEXHOJIOTMHM JUIsl TIOWMCKA, CTPYKTYpUPOBAaHMS,




UHTEpIpETAlMM U NPEJACTABICHUS Y4yeOHOW U HAY4YHO-IIOMYJISIPHOM
uH(pOpMAIUY, TOJYYCHHOW M3 Pa3TUYHBIX MCTOYHUKOB; KPUTHYECKH

aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIKIO

10.16

10.17

[IpuBoAMTH TpPUMEpPHI BKJIAJa POCCUHCKUX U 3apYOCIKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HayKu, OOBSICHEHHE IPOLECCOB OKPYKAIOLIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

Hcnonp30BaTh TEOpETHYECKUE 3HAHUSA 1O (H3MKE B MMOBCEAHEBHOMN
XKU3HU JUTsl o0ecriedeHust 0€30MaCHOCTH MPH OOpaIieHuu ¢ prudopamu
U TEXHUYCCKUMU YCTpOﬁCTBaMH, AJid COXPAaHCHUSA 3J0pPOBbA U

CO6J'IIOI[CHI/I$I HOPM 3KOJOI'HYC€CKOI'O ITOBCACHUS B Oprxca}omeﬁ cpeac

10.18

11 KJIACC

PaGorath B rpymarie ¢ BBIITOJHCHUCM PA3JIMYHBIX COLHMAJIBHBIX pOJIGfI,
IUIaHUPOBATb pa60Ty rpynIibl, padruOHAJIBbHO pacnpeacisiaTb
00s3aHHOCTH U IUIaHUpPOBAaTh JACATCIIBHOCTL B HCCTAHAAPTHBIX
CUTyalludax, aJC€KBATHO OICHHMBATHL BKJIAJ KaXAO0ro M3 YYAaCTHUKOB

IPYIIIBI B pEeLIEHUE paccMaTpUBaeMoM MpoodIeMbl

Kon
NpoBepPsAEMOro
pe3yJbTara

111

IIpoBepsiemble NpeaMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrPaMMBbI CPETHEr0 001Iero 00pa3oBaHMs

JleMoHCTpUpOBaTh Ha MpUMEpax poidb U MecTo (U3HKH B
(GhopMUPOBaHUM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKOUN NESATEILHOCTH

JO/IeH, IIETTOCTHOCTh U €IMHCTBO (PU3NYECKOM KapTHHBI MUpa

11.2

11.3

Y4uTHIBaTh TPAaHUIBI IPUMEHEHUS U3YYEHHBIX (QU3NYECKUX MOJEINEeH:
TOYEUYHBIN NIEKTPUYECKUN 3apAl, slepHas MOJACIb aTOMa, HYKIIOHHAs

MOZCJIb aTOMHOTI'0 AApa IMpU pCHICHUN (I)I/I3I/I‘-ICCKI/IX 3aaad

Pacnio3naBate (usnueckue sBIeHUsS (MPOIECCH) U OOBACHATH WX Ha
OCHOBE 3aKOHOB  DJJIEKTPOJWHAMUKA W  KBAaHTOBOW  (pu3mKwu:
ANIEKTpUYECKasi IMPOBOJUMOCTh, TEILUIOBOE, CBETOBOE, XHMHUYECKOE,
MAarHuTHOC HeﬁCTBHﬂ TOKa, B3aHMOHeﬁCTBHe MAarHuToOB,
QJICKTPOMArHuTHAasAT HWHAYKIUA, I[ef/'ICTBHe MAarHuTHOIoO 110JjJsd1 Ha
INpOBOAHHUK C TOKOM MU IIBPI)KyH_[PIfICH 3apsan, SJICKTPOMArHUTHBIC
KoueOaHWs W BOJHBI, MPSIMOJHMHEHHOE paclpOCTpaHEHUE CBeTa,
OTpaXeHWe,  MpejomJieHHe, HuHTeppepeHnus, Audpakuus U

MOJISIpU3aLUsl CBETA, AMCIEPCUsl CBETAa, (HOTOAIEKTPUUYECKHH APPeKT




(poroaddekrt), cBeToOBOE AaBIICHWE, BO3HHUKHOBEHHE JIMHEWYATOTO
CIIEKTpa aToMa  BOJAOpPOJA, ©CTECTBCHHAss M  HMCKYCCTBCHHAs

PaanO0aKTHBHOCTDb

11.4

11.5

OnuceiBaTh  M3YyYECHHBIE CBOWCTBA  BEHIECTBA  (DJIEKTPUUYECKHUE,
MarHUTHBIC, ONITUYECKHE, JICKTPUICCKYIO MPOBOJAUMOCTh Pa3IHYHBIX
Cpea) ¥ DJIGKTPOMArHUTHBIC sIBICHHS  (TIPOILIECCHI), HUCHOIB3Ys
¢du3nueckue  BENWYMHBL:  OJCKTPUYCCKHU  3apsl, CHiIa TOKa,
AJIEKTPUUECKOE  HANpPSHKEHHE,  AJIEKTPHUECKOE  CONPOTUBIICHUE,
pasHocth moteHnuanoB, DJIC, paboTa Toka, MHIYKIHS MarHUTHOTO
noiisi, cuina Awmrmepa, cuia JlopeHna, HMHIYKTUBHOCTh KaTYIIKH,
OHEPIUs JJICKTPUYCCKOr0O WM MArHuTHOI'O HOJICI\/JI, nepuoa M 4YacroTa
KoJiebaHu# B KoJieOaTeIbHOM KOHTYpE, 3apsij U CUjia TOKa B MpoIecce
TrapMOHUYECKUX  OJJCKTPOMAarHUTHBIX  KoJicOaHWA, dokycHoe
paccTosiHUE M ONTHYECKAas CUja JIMH3bI, NPU ONUCAHHU TPABUIBHO
TPAaKTOBATh (1)I/I3HII€CKI/II>'I CMBICJI  MCITIOJIB3YCMBbIX BCJINYHH, nux
0003HAUCHHUSI W CIUHMIIBI, YKa3biBaTh (HOPMYJIbI, CBSI3BIBAIOLINC

JAaHHYIO q)HSH‘ICCKYIO BCJIMYHHY C APpYTYUMU BCINYHUHAMU

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMPOLECCHI, UCIIOJIb3Ys
(I)I/I3I/ILIGCKI/IC BCIIMYUHBI: CKOPOCTH 3JICKTPOMATHUTHLIX BOJIH, JJIMHA
BOJIHBI M YaCTOTa CBETA, JSHEPIrUud W HNMIIYJIBC q)OTOHa, nepuona
moaypacmnaga, OSHEpPrusd CBA3M ATOMHBIX AACP, MHOpHU  OIMMUCAHUU
IpaBUJIBbHO TPAKTOBATH (I)I/IBI/ILICCKI/II\/'I CMBICJI UCTTIOJIB3YCMBbIX BCJIMYHMH,
UX 0003HAYCHUS M CAWHUIIBI; YKa3bIBATb (I)OpMy.]'ILI, CBA3BIBAIOIIHUC
JaHHYIO (1)I/ISI/I‘~I€CKyI-O BCIIMYUHY C JPYTUMHU BCIIMYNHAMU, BBIYHUCIIATH

3HaYeHUE (PU3NUECKON BETUUUHBI

11.6

AHanu3upoBaTh (QU3NYECKHE MPOLECChl M  SBIEHUS, HUCIOJb3YS
(bmnqecm/le 3aKOHBI u IIPUHIUIIBL: 3aKOH OMa, 3aKOHBI
MIOCJIEZI0BATEIBHOTO U MAPAJIENIBHOIO COEAWHEHHS IPOBOAHMUKOB,
3akoH [[xoyns — JleHna, 3aKOH 3J€KTPOMarHUTHOM MHAYKIIMH, 3aKOH
MPSIMOJIMHEIHOTO PaclpOCTpaHEHUsI CBETa, 3aKOHBI OTPa)KEHUS CBETa,
3aKOHBl  IIPEJIOMJIEHUS  CBETA, ypaBHEHHME  OUHINTEHHA Ui
¢doroaddexra, 3aKOH COXpaHEHHS DHEPIHH, 3aKOH COXPAHEHUs
UMITyJIbCA, 3aKOH COXPAaHEHUs JJICKTPUUECKOTo 3apsja, 3aKOH
COXPAaHEHUs  MaccoBOIO  4HMClIa, MOCTynarel  bopa, 3akoH
PaauMOaKTUBHOIO pacnajga; MpU AITOM pa3IMyaTh  CIOBECHYIO
(GOpMyIUPOBKY 3aKOHA, €T0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS

(TpaHuIIBI, 001ACTH) TPUMEHUMOCTH

11.7

OHpeHGHHTB HaIlpaBJICHUC BCKTOPAa HWHAYKIIMA MArdiuTHOI'O TII0JIA




11.8

11.9

11.10

MIPOBOJIHUKA C TOKOM, CUJIbI AMIiepa u cuiibl JIopeniia

CTpOI/ITB H  OIIHUChIBATH I/1306pa)KeHI/Ie, co3agaBacMoO€  INNIOCKHMM

3€pKaJiOM, TOHKOW JIMH301

BBITIONHATE SKCIIEPUMEHTHI TI0 HCCIIEI0BAHUIO (PU3NICCKUX SIBJICHUN U
MIPOLIECCOB C MCIIOJIb30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPCHHUIA; TIPU
aToM (dopmyaupoBaTh MpobiaeMy (3agady) W THUIIOTE3Y Y4eOHOTO
IKCHEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  TIPEJIOKEHHOTO
000pyIOBaHUsl, MPOBOUTH OIBIT H (POPMYITHPOBATH BHIBOIBI

OcyiecTBiaTh TMpsiMble U KOCBEHHBbIE HM3MEPEeHUs (PU3MUECKHUX
BEJIMYHH, TP STOM BBIOMPATh ONTUMAIBHBIA CIIOCOO W3MEpPEHHS H

UCIIOJIB30BaTh N3BCCTHBHIC METO/bI OLICHKH HOFpGHIHOCTCﬁ H3MepeHI/Iﬁ

11.11

HccnenoBaTh 3aBHCUMOCTH (PM3MUECKUX BEJIWYHH C HCHOJIH30BAHUEM
NpSIMBIX ~ M3MEPEHUH; IpU OTOM KOHCTPYUPOBAaThb YCTAHOBKY,
(GuKcupoBaTh pe3yJabTaThl MHOJYYEHHOH 3aBUCHUMOCTH (PU3MUECKUX
BEJIMYUH B BHUJE TaOIHIl U TPaQUKOB, ENIaTh BBIBOJBI 110 PE3yIbTaTaM

HUCCICIOBaHUA

11.12

11.13

11.14

Cob6mogate mpaBuia 0Oe30macHOTO Tpylda IMpUd  IPOBEIECHHUU
ucciaeoBaHUM B paMKax ydyeOHOro SKCHepUMeHTa, YydeOHo-
UCCIIEeI0BATENIbCKOM M MPOEKTHOM AESITENbHOCTH C MCIOJIb30BaHUEM

U3MEPUTENIbHBIX YCTPOICTB U 1abOpaTOPHOro 000py10BaHUS

Pemarp pacuérHble 3a1auMl ¢ SBHO 3aJaHHOU (DU3MUECKON MOJEINbIO,
UCTONB3Ysl (PU3MYECKUE 3aKOHBI M TPUHIUIBI, HA OCHOBE aHalu3a
YCIOBHSL  3a7aud  BBIOMpaTh  (PU3UYECKYI0O MOJCNb, BBIICIATH
¢u3nueckre BeNMYMHBI U (HOPMYJIbI, HEOOXOAUMBIE JUIsl €€ pEIIeHuUs,
MPOBOJIUTH PAcU€Thl U OLIEHUBATh PEATbHOCTh MOJTYYEHHOTO 3HAYEHUS
(bu3MUECKOil BETUIMHBI

Pemars KauyeCTBCHHBIC 3aJ]a4uH; BBICTpanBaTh JIOTHYECKH
HEMPOTUBOPEUMUBYIO ILEMIOYKY PACCYKJACHUW C OMOPOW Ha MU3yYEHHbIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)1/131/1‘—1601(1/16 SABJICHUS

11.15

Hcnonp3oBaTh mpu  pemieHud ydyeOHBIX 3a7ad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMM JUIsl TIOWMCKA, CTPYKTYpUPOBaHMS,
UHTEpOpETallMi M MpeJICTaBIeHUS y4yeOHOM W Hay4yHO-TIOMYJISIPHOM
uH(pOpMaIUY, TOJYYCHHOW M3 Pa3TUYHBIX MCTOYHUKOB; KPUTHUUYECKH

aHAJIM3UPOBATH MOIY4aeMyI0 HH(OPMALIKIO

11.16

OOBSACHATh MPUHIUIBI ACHCTBHUS MAaIIUH, MPHUOOPOB M TEXHUYECKHX
YCTPOMCTB; pa3iuyaTh YCJIOBUS HX OE30MAaCHOT0 HCIIOJIb30BaHUS B

HOBCEIHEBHOU KU3HU




11.17

[IpuBoAMTH TIpUMEpPHI BKJIAJa POCCUHCKUX U 3apYOCKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pasBUTUC TCXHUKHU U TEXHOJIOTH

11.18

11.19

Hcnonb30BaTh TeopeTHYeCKUEe 3HAHUS MO (DU3WKE B IMOBCEAHEBHOU
YKU3HHM U1 oOecrieueHus 0€30MacHOCTH MpU OOpaIlleHHH ¢ TPUOopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJISI COXPAHCHUS 3I0POBbS U

COOJIIO/ICHHSI HOPM DKOJIOTUYECKOTO TIOBE/ICHHS B OKPYKAIOIIeH cpelie

PaGotats B Tpymnme ¢ BBIIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUpOBaTh ~ pabOTy  IpyHNbl,  PALMOHAIBHO  PacHpeAesaTh
0053aHHOCTM M IUIAHUPOBATh JIESATEIBHOCTh B  HECTAHAAPTHBIX
CUTyalUsX, aJCKBATHO OLEHUBATb BKJIAJ KaXIO0r0 M3 Y4YaCTHUKOB

IPYIIIBI B PELIEHUE PaccCMaTpUBaeMO IPOOIIEMBI

HPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KJIACC

Kona
pasaena

Koa nposepsiemoro

HpOBepﬂeMble IJIEMEHTHBI COACPKaAHUSA

3JIEMEHTA

OU3NKA 1 METO/JIbI HAYYHOI'O ITIO3HAHN A

®usuka — Hayka o npupoae. Hayunbie
11 METO/IbI TTO3HAHUS OKpYXKaromero Mmupa. Poib
JKCIIEpUMEHTAa W TEOpUH B  IIpolecce

TIO3HAaHUW MMPUPOAbI. SKCHepI/IMCHT B (1)I/I3I/IK6

MonenupoBanue (U3MYECKUX SBICHUA H
npoueccoB. Hayunsie runoressl. Ouznueckue
3aKOHBl U TE€OpPUU. |'paHMIBl MPUMEHUMOCTH
19 dbuzmgeckux 3aKOHOB. [Tpunmn
' cooTBeTcTBUs. Ponb u Mecto ¢usuku B
hopmupoBaHUHT COBPEMEHHOM HAay4YHOU
KapTHUHBI MHpa, B MPAKTUYECKOU

NEeITEIbHOCTH JTIOEH

MEXAHHWKA

2.1

KMHEMATHKA

211 Mexannueckoe nBrkeHne. OTHOCUTEIBLHOCTD




2.12

2.1.3

2.14

MEXaHU4ecKoro ABmxeHus. Cucrema orcyéra.
Tpaexropus

Ilepemerienue, cKOpocTh (CpenHsisl CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) U YCKOpEHHE
MaTEpUAJIbHOM TOYKH, UX IPOEKIUH HAa OCH
CHCTEMBI KOOpAMHAT. Crnoxenue

IIEpEMELICHUN U CIIOKEHUE CKOPOCTEH

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
NPSIMOJIMHEITHOE JBUYKEHUE. I'paduxu
3aBUCUMOCTH KOOpJMHAT, CKOpOCTH,
YCKOPEHHUS, MyTH u NepeMEIICHHS

MaTepHaJILHOfI TOYKH OT BPEMCHHA

CBoOoaHoe najenue. Y CKopeHue CBOOOIHOTO

maacHus;

2.15

2.16

2.1.7

KpuBonnueliHoe nBWxeHHMe. PaBHOMepHOE
JIBIDKEHHE  MarTepUaJbHOM  TOYKM  TIO
OKPY’KHOCTH. YTIIOBasi CKOPOCTb, JIMHEHWHAs
CKOPOCTb. ITepuon 51 4acToTa.

LlenTpocTpeMuUTENbHOE YCKOPEHUE

TexHuueckue YCTPOMCTBA: CIIUIOMETD,
JBU)KECHUE CHApSAJIOB, LENHBIE U PEMEHHBIE
nepenayn

[IpakTnueckue paboTHI. N3mepenune
MTHOBEHHOM CKOPOCTH. Hccnenosanue
COOTHOIIIEHUS MEXIY MYTAMH, NPOUJEHHBIMUA
TEJIOM  3a  I[OCJENOBATEIIbHbIE  PaBHBIC
MPOMEKYTKH BPEMEHU MTPU PABHOYCKOPEHHOM
JBU)KEHUN C HAYaJIbHOM CKOPOCTBIO, PABHOMU
Hynt0. 3ydeHune NBUKEHHS IIapUKa B BA3KOM
JKUJIKOCTU.  M3yueHuwe  JIBWKEHHS  Telna,

OpOIIEHHOTO TOPU30HTAIBHO

2.2

JUHAMUKA

2.2.1

[Tpunimn OTHOCHUTEIBLHOCTHU Tamunes.
IlepBbii 3akoH Hbrorona. MHepuuanbHbie

CHUCTEMBI OTCUETA




2.2.2

2.2.3

Macca tena. Cuna. [IpuHiun cyneprno3unuu

CHUJI

Bropoii 3akoH HproToHa nus MarepualbHOU
TOYKM B HWHEPLHAIBHOU CUCTEME OTCYETA
(UCO). Tperuii 3akon HeloToHa ms

MaTCpHUAJIBHBIX TOUYCK

2.24

2.2.5

2.2.6

2.2.7

3aKoH BCEMHUPHOI'O TATOTCHUS. Cuna TsKeCTH.

[lepBas kocMuyeckast CKOpocTb. Bec Tena
Cuiia ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJIb)KEHUST W CHJa  TPEHUS  IOKOS.
Koaddunment tpenus. Cuiia CONpOTUBICHHS

IIpHu ABHXKCHHUH TCJIa B X KUJAKOCTH HJIM I'a3¢

[loctynaTtenbHoe M BpallaTeIbHOE JBUKECHHUE

a0COJIFOTHO TBépI[Ol" 0 TCJla

2.2.8

MOMEHT CUJIBI OTHOCUTEIBHO OCH BPALLEHUS.
[Inedo cunsl. YcinoBus paBHOBECUs TBEPAOIO
tena B UCO

2.2.9

2.2.10

Texuuyeckue YCTPOﬁCTBaI IIOAIIMITHUKH,

JABUKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[Ipaktrueckue padoTel. U3yuenue aBUKEHUS
Opycka 10 HAaKJIOHHOM IUIOCKOCTH TIOA
JNEUCTBHEM HECKOJIbKMX cwil. lccnenoBanue
3aBUCHUMOCTH CHJI YNPYTOCTH, BO3ZHUKAIOIINX
B JAepopMupyeMol NpyKMHE U PE3UHOBOM
oOpasie, OT BEIWYMHBI HUX JeGopMaluu.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOTO

TCJIa, UMCIOIICTO OCh BpalllCHUSA

2.3

3AKOHBI COXPAHEHUA B MEXAHUKE

2.3.1

NMmnynsc mMarepuanbHOM TOYKH, CHCTEMBI
MaTepualbHBIX TOYeK. Mmmynsc cwibl u

HU3MCHCHHUEC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaneHus wumnyisca B HCO.

PeakTuBHOE NBUKEHUE




3.1

2.3.3

Pabota cuiet

2.34

MoiHocTh CHITEI

2.35

2.3.6

Kunernueckas OHEpTUi MaTepPIaJII)HOI;'I TOYKH.

TeopeMa 0 KHHETHUYECKON YHEPTUU

IlorenunaneHas sHeprus. IloreHumanbHas
JHEprus yIpyro ne(popMHUpOBaHHON
npyxuHsl. IloTeHuumanbHas dSHeprus Tena

BOJIM3H MOBEPXHOCTH 3eMIIU

2.3.7

2.3.8

2.3.9

IloTeHManbHbIE U HEMOTEHUMAILHBIE CHIIBL.
CBsi3b  paboThl HEMOTCHIIMAIBHBIX CHJI C
H3MEHEHHEM MeXaHUIECKOH SHEPTUH
CHCTEMBI TEIL. 3akoH COXpaHEHUs

MEXaHUYECKON IHEPTrun
Ynpyrue u Heynpyrue CTOJIKHOBEHUS

TexHu4eckue yCTpONCTBA: ABUKEHUE PaKeT,

BOJIOMET, KOIIEP, IPYKUHHBIA TUCTOJIET

2.3.10

[Ipaktuuyeckue paboTel. M3ydeHue CBsI3U
CKOpOCTEH Ten Tpu HEYnpyrom yaape.
HccnenoBanne cBsizu  pabOThl  CHIIBI  C

H3MCHEHHEM MEXaHMYISCKOM OHCPIrUu TCJIa

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOAMHAMUKA
OCHOBbI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUM

311

3.1.2

3.1.3

OcHOBHBIC MOJIOKCHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPHH. BpoyHnoBckoe
neuxenne. {uddysus. Xapakrep ABMKESHUS U
B3aHMMOJICHCTBHS YaCTHII BEIIECTBA

Mopgenu CTpoeHUsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSICHEHHE CBOWCTB

BEIIECTBA HA OCHOBE 3THX MOJIENICH

Macca wMonekyn. KonudecTBo BemiecTsa.

[TocTostnuas ABoraapo

3.1.4

TermmoBoe paBHOBecue. Temmeparypa u €€

n3Mepenue. [llkana remneparyp Llenscust

3.15

Mopnenr  uaeadpbHOrO  rasa. OcHoBHOE




3.2

ypaBHEHUE MOJIEKYJISIPHO-KHHETHYECKON

TCOpHU UACATBHOI'O ra3a

AOcomnroTHas Temreparypa Kak Mepa CpeiaHei

3.1.6 KHHETHYECKON PHEPTUU TEIUIOBOTO JBHXKCHHUS

gacrtuil raza. [llkamna remneparyp KensBruna
317 VpaBuenue Kianeiipona — MeHzeneesa.

o 3akon JlanpTOHA

I"a3zoBbIe 3akoHBI. M30mporiecchl B uacaibHOM
3.1.8 rae ¢ IIOCTOSHHBIM KOJMYSCTBOM BEILECTBA:

HM30TEepMa, U30X0pa, u300apa

TexHuuyeckue yCTpOIiCTBA: TEPMOMETD,
3.1.9

OGapomerp

[IpakTrueckue paboThl. M3MepeHue wmacchl
3110 BO3/lyXa B KJIACCHOM KOMHare. lMccienoBanue

3aBUCUMOCTH MCKAY ITapaMe€TpaMn COCTOSIHUA

pa3peKEHHOTO ra3a

OCHOBbI TEPMOJIMHAMUKN

321

3.2.2

TepmoanHamMuueckass cucrema. BHyTpeHHsA
JHEPIUs TEPMOAMHAMHYECKOW CUCTEMBl H

CITOCOOBI €€ N3MEHEHUS

KonnuectBo Temnotel U padborta. BHyTpeHHss

OHEPIrusa OAHOATOMHOI'O UACAJIBHOTO I'a3a

3.2.3

Buael Temmonepenauu: TENIONPOBOJHOCT,
KOHBEKIIMS, M3IydeHue. TermmoéMKOCTh Tena.
VYnenbHas TeIUIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPHU TETLJIOIIECpEaaUC

3.2.4

[IepBrlii 3aK0H TepMoauHamMuKu. [Ipumenenune
TEepBOrO 3aK0Ha TEPMOJIMHAMUKHI K
n3ornporneccam. ['paduueckas uHTEpIpeTaIIHs

paboThI Ta3a

3.25

TennoBbie MamuHbl. [IpUHIMIBL OEHCTBUA
TEIUIOBBIX MammH. [IpeoOpazoBanus >HEPrUH
B TemwioBblXx  MammHax. Koaddumuent

nonesnoro  geiicrBus  (manmee —  KIIJ)




terioBoid MamuHbl. [{ukin Kapuo u ero KII/]

3.2.6

3.2.7

3.2.8

Bropoii 3aKOH TEPMOJIUHAMUKH.
HeoOpatumocTs  mpoIrieccoB B MPHUPOJIE.
Tennosble JBUTATEIH. DKOJIOTHYECKHUE
MPOOJIEMBI TETIOIHEPTETUKH

Texnuueckue YCTPOMCTBA: JBUTaTeIIb
BHYTPEHHETO Cropaus, OBITOBOM

XOJIOAUJIbHUK, KOHAUITHUOHCD

[IpakTuueckue padotsl. U3mepenue ynenbHOM

TEIUIOEMKOCTH

AT'PEI'ATHBIE COCTOAHNMA BEIECBA. ®A30BBIE ITEPEXO/IbI

[TapooGpazoBanue u koHaeHcauus. Vcnapenue

331 u KUIICHHUE. VY nenbHast TeII0Ta
o napooOpazoBaHusl. 3aBUCHUMOCTb TEMIIEPATYPHI
KUIIEHUS OT JaBJICHUS
332 AOGconoTHasT M OTHOCUTENbHasl BJIAKHOCTh
o Bo3ayxa. HacelmeHHbI nap
Teépnoe TEJIO. Kpucrannnueckue u
333 amopdHble Tesna. AHHU30TPOIUS  CBOMCTB
- KpPHUCTAJIOB. Kunxue KPUCTAJLIIBL.
33 CoBpeMeHHbIe MaTepHallbl
334 [InaBnenne W KpucTaUIM3auus. Y JelbHas
s terioTa rasieHus. Cyoaumanus
3.35 YpaBHEHHE TEIJIOBOTO OaaHca
TexHuueckue yCTpOWCTBA: THUTPOMETP H
336 MCUXPOMETP,  KAJTIOPUMETP,  TEXHOJIOTUH
o MOJTyYeHHSI COBPEMEHHBIX MaTepUaliOB, B TOM
Yyclie HAHOMAaTepHUaIoB, U HAHOTEXHOJIOTUHU
[IpakTnueckue paboTHI. N3mepenue
3.3.7
BJIQKHOCTH BO3]lyXa
4 SJIEKTPOANMHAMUKA
DJIEKTPOCTATUKA
4.1 111 DyieKTpu3aIys Tejl. DIeKTPUYECcKuit 3aps. J(Ba

BUA SJICKTPUYCCKUX 3apsaa0B




HpOBOI[HI/IKI/I, AUBJICKTPHUKU u

4.1.2
MIOJIYIIPOBOIHUKH
4.1.3 3aK0OH COXpaHEHUs AIEKTPUIECKOT0 3apsiaa
4.1.4 B3aumopeiictBue 3apsanoB. 3akon Kynona
Onektpuueckoe  mnone.  HanpsoxkéHHoCTh
415 3IEKTPUYECKOTO TOJIA. [IpuHnun
o cynepno3uiuu.  JIMHUM ~ HanpsSKEHHOCTH
3IEKTPUYECKOTO MOJIS
416 PaGora cunm 3IeKTPOCTATUYECKOTO  MOJS.
o [Torennman. Pa3HOCTh MOTEHIIMATIOB
[IpoBOIHMKM M JUAJIEKTPUKUA B IMOCTOSIHHOM
4.1.7 JJEKTPUYECKOM  moyie.  JludieKkTpuueckas
MIPOHUIIAEMOCTD
DIEKTPOEMKOCTb. Konpencarop.
4.1.8 OneKTpOEMKOCTh  IIOCKOIO  KOHJIEHCATOpa.
OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa
TexHnueckue  ycTpOHCTBA:  AJIEKTPOCKOII,
419 ANEKTPOMETpP, AJIEKTPOCTATUYECKas 3aluTa,
o 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYWHBIN IIPUHTED
4110 [IpakTueckue paboTHI. N3mepenue

3J'I€KTpOéMKOCTI/I KOHACHCATOpa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

Ycaopus CYHICCTBOBAaHUA IHOCTOAHHOI'O

421 3JEKTPUYECKOTO ToKa. McTounnku Toka. Cuina
TOKa. [IoCTOAHHBIN TOK

4.2.2 Hanpsokenne. 3akon Oma 17151 yyacTka LenH

423 DIEKTPUYECKOE COMNPOTUBIICHUE. Y IENbHOE
o COIIPOTHBIICHHUE BEILIECTBA

424 ITocnenoBarensHoOE, apajuIesIbHOE,
o CMEIIaHHOE COEANHEHNE TPOBOAHHUKOB

425 Pabora snexTpuueckoro Toka. 3akoH J[xoyss

— Jlenma




4.2.6

MOHIHOCTB SJICKTPHUYCCKOI'O TOKa

4.2.7

4.2.8

anekTpoaBwkymas cuna (manee — D/C) wm
BHYTPEHHEE COMPOTHUBIICHNE UCTOYHUKA TOKA.
3akon Oma g 1OdHOW  (3aMKHYTOM)

anekTpuyeckoi nenu. Koporkoe 3ambikanue

OneKTpoHHas IIPOBOJUMOCTD TBEPABIX
METaJUIOB.  3aBUCUMOCTb  CONPOTHBIICHUS
METaJUIOB oT TeMIIepaTyphbl.

CBepXnpoBOIUMOCTD

4.2.9

4.2.10

OnekTpuueckuid TOK B Bakyyme. CBolicTBa

AJEKTPOHHBIX ITYYKOB
[onynpoBonuuku. CoOCTBEHHAsI U IPUMECHAs

IpOBOAUMOCTL IOJYIPOBOJAHUKOB. CsoiicTBa

p-n nepexoxaa. [TomynpoBoIHUKOBBIE TPUOOPHI

4211

9HeKTpI/I‘{eCKI/Iﬁ TOK B QJICKTPOJIUTAX.
SJ'IGKTpOJ'II/ITI/ILICCKaH JUCCouanus.

DneKTpoan3

4.2.12

4.2.13

4.2.14

DNEeKTPUUYECKUI TOK B rasax.
CaMOCTOSTEIIPHBIA ¥ HECAMOCTOATEIbHBIN
paspsa. PaznuuHble TUIBI CaMOCTOSTEIBHOTO

pazpsaa. Monaus. [1nazma

TexHuueckue YCTpOMCTBA: aMIiepmerp,
BOJITMETP,  pPEOCTaT, MCTOYHHUKH  TOKa,
3JIEKTPOHArPEBATEIbHBIE npuOopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPHI, TEPMOMETP
COTIPOTUBIICHUS, BaKyyMHBIN O/,
TEPMHUCTOPHI " (doTope3nucTopsl,

HOJ'IprOBO}IHPIKOBBIfI JHUOJ, raJIbBaHUKa

[IpakTnueckue paboThLI. Nsyuenne
CMEIIAHHOTO COEAMHEHMSI PE3UCTOPOB.

MN3mepenne OJIC HCTOYHMKA TOKAa M €ro
BHYTPEHHETr0 comnpoTuBieHus. Habmronenue

ANIEKTPOIH3a

11 KIIACC



Kon Koanposepsiemoro
paszena STeMenTa IIpoBepsieMble 3J1eMeHTBI COePKAHMS
4 DJIEKTPOAMMHAMUKA
MAT'HUTHOE ITOJIE. JIEKTPOMAT'HUTHAA MHAYKIIWA

[Tocrosunbie marHuThl. Bzaumopelictue

431 MOCTOSIHHBIX MarHUTOB
MaruuTtHoe mone. Bektop MarHuTHOM
uHayknuu.  [lpuHnoun — cyneprno3uiuu.

4.3.2 Jlunun marnutHOM wWHAYKIUU. Kaptuna
JUHUMA  MarHUTHOW  MHAYKIUU  MOJsA
MOCTOSTHHBIX MarHUTOB
MarnuTHoe T0JI€ MPOBOJHHKA C TOKOM.
Kaptuna nuHUN MONs JJIMHHOTO MPSMOTO
MPOBOJIHMKA M 3aMKHYTOTO KOJBIIEBOTO

433 MPOBOJHHUKA, KAaTYyIIKH C TOKOM. OTBIT
Opcrena. BzaumoneiictBue npoBOHUKOB €
TOKOM

434 Cuia Amriepa, €€ MOIyJIb M HalpaBJICHUE

4.3 Cuua JlopeHiia, €€ MOAyJb U HaNpaBJIEHUE.

JIBrokeHue — 3apspKEHHOM — 4acTULBl B

435 OHOPOJIHOM MArHMTHOM mone. PabGora
cunbl JIopeHna

4.3.6 SIBieHME ANEKTPOMArHUTHOW UHIYKIITHH

4.3.7 [ToTok BekTOpa MarHUTHOM MHAYKIIUU
O/1C nHayKuuu. 3aKOH IEKTPOMarHUTHOM

4.38 nnaykiuu dapanes
BuxpeBoe snextpuueckoe none. IJIC
WHIYKIIAA B TPOBOJHUKE, IBWKYIIEMCS

439 MOCTYMATENbHO B OAHOPOJTHOM MAarHUTHOM
roJie

4.3.10 [IpaBuno Jlenna
NHAyKTUBHOCTH. SIBI€HHME CAMOMHIYKIIUH.

4311 OJ1C camouHayKIMHU

4.3.12 OHeprus. MarHUTHOIO IOJII KaTyHIKU C




TOKOM

4.3.13

aJ'IeKTpOMaFHI/ITHOG 110J1€

4.3.14

4.3.15

5 KOJIEBAHUA 1 BOJIHBI

TexHuyeckue  YCTPOWCTBA:  MOCTOSHHBIC
MAarHUTHI, 3JIEKTPOMATHUTHI,
AIIEKTPOJIBUTATE]Ib, YCKOPUTEIH

OJICMCHTAPHBIX YaCTUll, MTHAYKIITMOHHAA I1CYb

[IpakTueckue paboTHL. N3yuenne
MarHUTHOIO THOJS KAaTyIIKM C TOKOM.
HccnenoBanne OEUCTBHS  IOCTOSHHOI'O
MarHuTa Ha paMKy ¢ TokoM. MccnenoBanue

SIBJICHUA BHCKTpOMaFHHTHOfI HUHAYKIIUHA

MEXAHWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHU

5.11

5.1.2

Konebarenbnast cucrema. CBoOOIHBIE
koneOanusi. [apMoHuueckue KosieOaHuUs.
[lepuon, uactora, ammumtyna u (dasa

KoJie0aHuit

[IpyxxuHHBIH MasTHUK. MaremaTu4ecKuin

MasATHHK

513

YpaBHeHHE TapMOHHUYECKUX KOJIeOaHUM.
Kunematuueckoe " IUHAMWYECKOE

OIMCaHME KOJIeOaTEILHOIO JABHIKCHU A

5.1

5.14

5.15

[Ipespamenue SHEPIrUU pu
rapMoOHMYecKux  KosneOaHusix.  CBs3b
aMILTATYbI KoJleOaHui UCXOJIHON
BEJIMYMHBI C aMIUTUTyJaMu KosieOaHuil eé

CKOPOCTH M YCKOpPEHUs

Konebarenbubiit  koHTYp.  CBOOOIHBIE
AJIEKTPOMAarHUTHBIE Kose0aHus B
UAeaIbHOM  KOJIEOATEIbHOM  KOHTYpE.
AHanoruss MeXay MEXAaHWYECKUMHU W
JIEKTPOMarHUTHBIMU KOJICOAHUSIMU.

®opmyna Tomcona

5.1.6

3akoH COXPAHCHUSA SHEPTHUU B HUACAIIBHOM




KoJe0aTeIbHOM KOHTYpE

5.1.7

5.1.8

BbIHyX/1eHHbIE MEXaHUYECKHE KOoJIeOaHuUs.
Pesonanc. Pe3onanchHas KpHuBasl.
BeinyxieHHbIE 3JIEKTPOMAarHUTHbIE

KOJICOAHUS.

[lepemennbiii  Tok.  CuHYycOMAANBHBIN

MEPEMEHHBIN TOK.

5.19

MomHoCTb [IEPEMEHHOT0 TOKA.
AMIUIUTYAHOE M JEHCTBYIOIIEE 3HAYCHHE

CUJIbI TOKA U HAIIPSAXKCHUA

5.1.10

Tpancdopmarop. [IpousBoactso, nepegaya
U NOTpeOJIeHUEe 3IIEKTPUYECKON JHEPIUH.
OKOJIOTUYECKUE PUCKU IPU IPOU3BOACTBE
3IEKTPUUYECKOMN SHEPIUH. Kynesrypa
UCIIOJIb30BAHUS AJIEKTPO3HEPTUH B

IOBCEIHEBHON KU3HU

5.1.11

TexHnuueckue yctpoiicTBa: celicmorpad,
BIIEKTPUYECKHI 3BOHOK, JINHUHA

QJICKTponepcaavd

5.1.12

[Ipaktuuyeckue pabotsl. HccienoBanue
3aBUCHMOCTH IEpHOJa MaJbIX KOJIeOaHH
rpy3a Ha HUTU OT JUIMHBI HUTH U MAacchbl
rpysa. MccnenoBanue nepeMEHHOTO TOKa B
LENH U3 IOCIEA0BATEIBHO COSAMHEHHBIX

KOHJIEHCATOPa, KaTyIIKU U Pe3ucTopa

MEXAHUYECKUE U 3JIEKTPOMATI'HUTHBIE BOJIHbI

Mexauunueckue BOJIHBI, yCI10BuUA
5 pacnpoctpanenusi. Ilepuoa. CkopocThb
521
pactnpocTpaHeHus W JJMHA  BOJIHBI.
5.2 [Tonepeunsle ¥ MPOIOJILHBIE BOJTHBI
Hurtepdepennus " mudpakims
522
MEXAaHNYCCKHUX BOJIH
3Byk. CkopocTh 3ByKa. ['pOMKOCTH 3ByKa.
523

BricoTta Tona. TeMOp 3Byka




5.3

5.24

5.25

DNEeKTPOMarHuTHbIE  BOJHBL. Y CJIOBHS
M3JIY4eHHUS  AJIEKTPOMArHUTHBIX  BOJIH.
B3anmnuast opuenTanus Bexktopo E, B u v

B DJIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

CBolicTBa  JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, MpeIOMJICHUE, MOIIpH3aLus,
mudpakuus, wuntepdepenuus. CropocTh

OJICKTPOMAardiuTHBIX BOJIH

5.2.6

[Ixama 3IIEKTPOMATrHUTHBIX BOJIH.
[IpumeHeHne >IEKTPOMArHUTHBIX BOJH B

TEXHHUKE U OBITY

5.2.7

[IpuHUIUOBl pPafnOCBSI3M U TEJNEBUICHHUS.
Paguonokanus. DNEeKTPOMarHuTHOE

3arpsA3HCHUC Oprx(anmeﬁ Cpeabl

5.2.8

5.3.1

TexHudeckue yCTpPOWCTBA: MY3BIKAJIBHBIC
MHCTPYMEHTBI, YJIBTPa3ByKOBas
JUAarHOCTHKAa B TEXHUKE M MEIHIIMHE,
pagap,  paglUONPUEMHUK,  TEJIEBU30D,

aHTeHHa, TenedoH, CBU-neun
OIITHUKA

[IpssmMonnHEHOE pacnpoOCTpaHEHUE CBETa

B OJJHOpOAHOI cpene. Jyd cBera

5.3.2

OTtpaxkeHue cBeTa. 3aKOHBI OTPAXKCHUS
cera. [loctpoeHne M300pKEHUI B TIOCKOM

3epKaje

5.3.3

[penomienne cBeTa. 3aKkOHBI TPETOMIICHHS
CBeTa. AOCOITIOTHBIH IOKa3aTeib

IpCIOMIICHUS

5.34

[Tormoe BHYTpEHHEE OTpaKEHHE.
[IpenenbHblid yroi MOJTHOTO BHYTPEHHETO

OTpakeHUs

5.35

Hucnepcusi  cBera. CHOXHBIM  cocTaB

Oenoro ceera. L{Ber

5.3.6

CobOwuparonue ¥ pacCcerBAOIINE JUH3BI.




Toukass nuH3a. DOKYCHOE pacCTOSHUE U
ONTHYECKasT  CWUjJa  TOHKOW  JIMH3BI.
[TocTpoeHnne n300pakeHN B COOMPAFOIIINX
u pacceuBaomux jauH3ax. Dopmyna
TOHKOM JIMH3BIL. YBEJIWYEHHUE, JlaBaeMOe

JIMH30H

[Ipenenbl NpUMEHMMOCTH F€OMETPUYECKON

5.3.7
ONTHUKH
WNurepdepenniuss cBera.  KorepentHbie
HMCTOYHUKHU. YcnoBus HaOJI0ICHUS
5.3.8 MaKCUMYMOB U MUHHMYMOB B
WHTEPPEPEHIIMOHHON KapTHHE OT JBYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHHUKOB
Hudpakuus  cBera.  JludpakuuoHHas
peméTka. YcnoBue HaOMIOEHUS TIABHBIX
5.3.9 MaKCUMYMOB npu MaJIeHun
MOHOXPOMATHYECKOTO cBeTa Ha
TUGPAKIIMOHHYIO PEIIETKY
5.3.10 [Tonsapusanus ceera
TexHudeckue yCTpPOWCTBA: OYKH, JIyHa,
¢doToanmapar, NPOEKIMOHHBINA ammapar,
5.3.11 MHUKPOCKOII, TEIECKOII, BOJIOKOHHAS
OTITHKA, T paKImoOHHAS peméTka,
TIOJISIPOU]T
[IpakTnueckne  paboOTHI. Nsmepenune
5310 mokasaressl mpenomieHus. VccrnemoBanue

CBOMCTB  W300pakeHWM B  JIMH3AX.

Ha6J'IIO)IeHI/IC AUCTICPCUN CBCTA

BJIEMEHTAHI CITIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

FpaHI/ILILI MNPUMCHUMOCTHU KJIaCCHUYECKOM

MEXaHUKH. [Toctynatet TEOpUHU
6.1 OTHOCHUTEIBHOCTU: WHBApUAHTHOCTh

MOJyJIsl CKOPOCTM CBE€Ta B BaKyyMe,

MPUHLUIT OTHOCUTEIbHOCTH DUHILITEHHA
6.2 OTHOCUTETBHOCTD OJTHOBPEMEHHOCTH.




6.3

6.4

7 KBAHTOBAA ®U3MKA

3amMelJIeHHe BPEMEHM U COKpAllEHUe
JUTMHBI

DHeprust 1 UMITYJIbC CBOOOTHON YaCTHIIBI
CBs13p Macchl C 3HEpPrUEHd M UMIYJIbCOM

CBOOOJIHOM 4YacTHUIIBl. ODHEPrusi IMOKOS

CBOOOIHOI 4aCTULIBI

3JIEMEHTBI KBAHTOBOU OITTUKU

7.11

®otonbl. Popmyna [lmanka cBsa3u 3HEPTUU
¢doroHa ¢ ero YactroTod. OHeprus u

UMITYJBC GOTOHA

7.1.2

OtkpsiTue U uccnenaoBanue hotodrddexra.

OmBITHI AT. CroeroBa. 3aKOHBI

dhoToarddekra

7.1
7.1.3

YpaBHeHUE OHHIITENHA st

¢dotordpdekra. «Kpacnas rpaHuIa

¢doroaddexra

714

JHasnenue ceera. OnbiTel I[1.H. JIebeneBa

7.15

XMUMHUYECKOE IEHICTBUE CBETA

7.1.6

CTPOEHUE ATOMA

7.2.1

7.2
7.2.2

TexHUYECKHE yCTpPOWCTBA: (POTOIIIEMEHT,
¢dboTonaTuuK, COJIHEYHAs Oarapes,

CBETOINOI

Monenrs atoma TomcoHa. ONBITEI
Pesepdopna o uccnenoBaHUIO CTPOCHHS

aToMa. HnaHeTapHaﬂ MOJ€CJIb aTOMAa

[Toctynatet bopa. H3znydenue u
noryiomeHue (GOTOHOB TpU  Iepexoje
aToMa C OJHOTO YPOBHS DJHEPrUHM Ha
npyroi. Buasl ciektpoB. CiekTp ypoBHEM

JHEPTUU aToMa BOJIOPO/Ia

7.2.3

BomnHoBEIe cBo¥icTBa 4acThll. BOJHEI e
bponns. KopnyckynsipHo-BOIHOBOM

nyanu3M. Judpakuus 2IeKTpOHOB Ha




Kpucrajuiax

724

7.2.5

7.2.6

CHoHTaHHOE U BBIHYXJAEHHOE H3JIy4EHUE.
YCTpORCTBO ¥ IPUHIIKI PAOOTEHI Jiazepa
TexHuuecKkue YCTpPOMCTBA: CHEKTPAIbHBIN
aHayu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM
KOMIIBIOTED

[Ipaktuueckne paborel.  Habmronenwue

JIMHEYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HaONIOAEHUS U pEruCTpaluu

QJICMCHTAPHbIX YaCTUIT

7.3.2

OTKpbITHE  PAIUOAKTUBHOCTH.  OIBITHI
Pesepdopna mo ompeneneHH0  cOCTaBa
pamuoakTHBHOTO  W3nydeHus. CBolicTBa
anb(da-, OeTa-, raMma-u3TydeHus. BrusHue

PaaAnOaKTUBHOCTH Ha JKUBBIC OPIraHU3MBbI

7.3.3

7.3.4

OTkpelTHE  TPOTOHAa W HEUTpOHA.
Hyxnonnass mozgens siapa ['eitzenbOepra —
WBanenko. 3apsan szapa. MaccoBoe 4ucio

sapa. M3oronsl

Anbda-pacna. DIEeKTPOHHBIN "
MO3UTPOHHBIN Oera-pacma. I"amma-
W3JTy4YCHHUE. 3akoH pPaaroaKTUBHOTO

pacmana

7.3.5

3Hepr1/151 CBA3U HYKJIOHOB B AApeC.

SAnepusie cunbl. Jledekt Macchl sapa

7.3.6

7.3.7

SAnepuele peakuuu. JleneHue M CUHTE3
anep

SAnepHsiii peaKTop. TepmosinepHbIit
cuHte3. [IpobGneMbl M  THEpCHEKTHBHI
SAIEPHOM  DHEPre€TUKU. IKOJOTHYECKUE

aCIIEKTHI SIEPHOU DHEPIETUKHU

7.3.8

OnemeHTapHple  4acTUlbl.  OTKpbITHE

MO3UTPOHA. dyHaaMeHTaIbHbIE




B3alUMOJICUCTBUA

TexHuueckue  yCTpOMCTBA:  JI03UMETP,
7.3.9 kamepa BunbcoHa, sAnepHbIi peaxTop,

aroMHas OomOa

[Ipaktnueckue pabotel. HccnenoBanue

7.3.10 TPEKOB YaCTHUI] (o TOTOBBIM

dhoTtorpadusim)

OJIEMEHTBI ACTPOOU3NKU

81 Bun 3Bé&nnoro Heba. Cospe3mus, sipKue

3Bé3HI)I, IIJIAaHETHBI, UX BUIUMOC NBUXKCHUC

Conneunast cucrema. IlmaHersl 3eMHOI

TPYIIIIBI. IImaneThI-TUTaHThI u nux

8.2
CIIYTHUKH, KAPJIHUKOBBIC IIJIAHCTHI. Mainnie

testa COTHEYHON CUCTEMBI

Comame, ¢orochepa u  armocdepa.
8.3
CoutHevHast aKTHBHOCTb

8.4 Ucrounuk sHeprun ConHua u 38€3711

3BE3/bI, MX OCHOBHBIE XapPAKTEPUCTHKH:
Macca, CBETUMOCTh, PaaHyC, TEMIepaTypa,
ux B3alMOCBSI3b. Juarpamma
8.5 «CTIEKTPAIBHBIA  KJIacC — CBETHMOCTBY.
3BE3bI  MVIABHOM  IOCIIEI0BATEIBHOCTH.
3aBHCUMOCTh «Macca — CBETUMOCTBY» JUIS

3BE3]] IJIaBHOM IOCIEA0BATEILHOCTH

Buyrpennee crtpoenue 38&371. CoBpeMeHHbIE

NPEJCTaBICHUS O  TPOUCXOXKICHUH U
8.6

sBommor CoNHIA ¥ 3BE37. DTambl JKU3HA

3BE3

Mineunsiii  Ilyre — Hama T'anakrtuka.
CnupanbHas cTpykrypa  ['amaktukmy,
pacnpeneneHue 3BE31, rasa M IbUIA.
8.1 Ilonoxxeane wu naBwxkenue ConHIla B
lanaktuke. Ilnockas wu  chepudeckas

noJICUCTEMBI I allaKTUKH




Tunel ramaxtuk. Paguoranaktuku ©

8.8
KBa3apbl. YEpHBIE ABIPHI B AAPAX TATAKTUK

Bcenennas.  Pacmupenue  BceeneHHOM.
3akon XaOb6na. Pa3z0eranue ranakTuK.
8.9 Bospact u pamuyc BcenenHoit, teopus
bonbmioro B3peiBa. Mojuenp «ropsiuen
Bcenennoi». PennkroBoe usnyuenue
MacmTabHast ~ cTpykTypa  BceneHHoi.
8.10 Meraranaktuka. Hepeménusie mpoOieMsl

aCTPOHOMHHU

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Guzuka. 10 xknacc. Msxumes I'.41., ByxoBues b.b., Corckuit H.H.; non

penakuueil [TapdentreBoit H.A. AximonepHoe o0miectBo «l31arenseTBo

«IIpocsemenne»

» @usuka. 11 kmacc. Mskuiues I'.41., byxosues b.b., Hapyrun B.M.; non

penaxuueii [TappentreBoit H.A. AxkunonepHoe obuiectBo «l3naTenscTBo

«Ipocselienne

1. PomvkeBuu A.Il. «COopHuK 3amau mo ¢usuke: ans 10-11 kmaccoB obuieoOpa3zoBaTenbHbBIX
yapexaeHui», M., pada, 2020 r.

METOANYECKHUE MATEPUAJIBI 1JIs1 YUUTEJIA

HlunoB B. ®@. ®uzuka : 10—11 k1. : moypod. miIaHUpOBaHUE: TOCOOHUE

ISl yauTeneit obmeo0pasosar. opranuzarnuii/ B. @. [llunos. —M. :
IIpocsemenue.

Eptotkun E. C. ®uznka. CamocTosTEIbHBIE U KOHTPOJIbHBIE paboThl. 10 Kiacce
: yueObHOe rmocodue s 001eo0pa3oBaT. OpraHu3anui : 6a30BbIN U yriTyoII.

ypoBau / E.C. Eptotkun, C.I'. Eptorkuna. —M. : [IpocBemenue.
URL.: https://edsoo.ru/mr-fizika/

* Metonuueckuii keic. DnexkrpomarautHas uHAyknus. (Pusuka. 8 kmacc) / T.B. Caymkuna,
A.A. Sxyra; non pen. JLU. AcanoBoit. — M.: ®I'BHY «HcTUTYT copep:kaHus U METOAOB
oOyuenus», 2024. — 15 c.



* Metoauueckuii keiic. Pemenue 3a1a4d mo teme «BraxkHocTby (DPusnka.
10-11 knaccer) / E.IO. [lyopoBuna, K.M. Illutukos, A.A. fkyra; non pen. JLU. AcaHnoBoii. —
M.: ®I'bHY «MHcTuTyT copepkaHust U METOJI0B 00yueHus», 2024. — 16 ¢. 12

* Metoanueckuii keiic. 'mapocrarnueckoe nasienue (Pusuka. 7 knace) / T.B. Caymkuna, A.A.
Skyra; nox pen. JLU. AcanoBoit. — M.: ®I'BHY «MHCTUTYT coaepkaHUs M METOJ0B
o0yueHus», 2024. — 12 c.

* Meroauveckuii keiic. Bpraucienne koddduimeHta MOJE3HOr0 JEHCTBUS IHUKIMYECKOTO
nporecca (Pusmka. 10-11 wmacesl) / A.A. Skyra; mox pen. JLU. AcanoBoii. — M.: ®T'BHY

«MHCTUTYT conepkaHus U METOJ0B 00yueHus», 2024. — 12 c.

1. Opmos B. JI., Caypo lO. A. «Mertoapl pemenus ¢uszmyecknx 3amau» («lIporpammsr
9NIeKTUBHBIX KypcoB. ®msmka. 9-11 kmaccel. IlpodunsHoe oOyuenue»). CocraBurens B. A.
Koposun. Mocksa: [Ipoda, 2020 1.
2. 3opun H. U. «DnektuBHbIi Kypc «MeTtonbl pemenus ¢puszndeckux 3agau»: 10-11 xmaccoiy,
M., BAKO, 2021 r. (macTepckasi yauTens).
3. Kameneuxuit C. E., OpexoB B. Il. «Metoauka pemeHus 3afgad 1no (u3MKe B CpeaHel
mkoney, M., Ilpoceemenue, 2022 r.
4. Mscuukos C. I1., Ocanosa T. H. «ITocobue no ¢pusukey», M., Boiciias mkona, 2019 r.
5. ®omuna M. B. «Pemebnuk 3ama4 o ¢puszuke», M., Mup, 2020 r.
6. PomameBny A. U. «®usnka. Mexannka. 10 kiracc. Yuumcs pemars 3agaun», M., Jlpoda,
2023 1.
7.Ps6oBonoB I'. . «COopHUK TemaTrueckux padot no ¢pusuke», M., [Ipocsemenne, 2020 T.
8.banam B. A. «3agaun no ¢pu3uke 1 METOIbI UX pelieHus», M., npocseuenue, 2019 r

9.Tynmpumackuit M. E. «KadecTBeHHbIC 3a1auun 10 pusuke», M., [IpocBemenue, 2020 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

10 bu6mmoreka IIOK https://m.edsoo.ru/7f416194

11 bubmuoreka I{OK https://m.edsoo.ru/7f41a4a6

1 BuneoomnsiThl Ha ypokax http://fizika-class.narod.ru



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f41a4a6

2 Enunas koyiekius nudpoBeIX 00pa3oBaTelbHBIX pecypcoB http://school-
collection.edu.ru

3 MlHTepecHbIe MaTepralibl K ypoKaM (PM3UKH 110 TeMaM; TECThI II0 TEMaM;
HarJsiIHbIe TocoOust K ypokam http://class-fizika.narod.ru

4 Iudpossie 06pazoBaTeibHBIC pecypchl http://www.openclass.ru






