


MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 0a30BOr0 ypOBHS Ha YpPOBHE CPEIHEro OOIIETro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUW U TpeOOBaHUN K pe3ylbTaTaM
OCBOGHHUSI OCHOBHOM 00pa3oBaTenbHONW Nporpammsel, mpencTtaBieHHbx B DI'OC
COO, a Takxe c yu€roMm (enepaabHOH paboueld MPOrpaMMbl BOCIHUTAHUS U
KOHLIETIIMKA TpernojaBanusi ydeOHoro mpeamera «dPusumka» B 00pa3oBaTeIbHBIX
opranuzanusx Poccuiickoit @enepannu, peaanu3yronmx OCHOBHbIE 00pa3oBaTeIbHbIC
IPOTrPaMMBL.

CopmepxaHue TMporpaMMmbl 1O (QHU3UMKE HampaBlIeHO Ha (GOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTHHbI Mupa oOyvaromuxcs 10—11 kimaccoB npu o0yueHun
ux (¢u3uke Ha 0a30BOM YpOBHE HAa OCHOBE CHCTEMHO-JEATEIBHOCTHOTO MOJXOA.
[Iporpamma no ¢usuke coorBercTByeT TpeboBanusmM GI'OC COO k miaaHupyeMbIM
JUYHOCTHBIM, MPEJAMETHBIM M METalpeAMETHBIM pPe3yJibTaTaM OOYUEHHMs, a TaKXKe
YUYUTBIBAET HEOOXOAMMOCTb pEaJu3alMd MEXKIPEIMETHBIX CBsI3ed (u3uku ¢
€CTECTBEHHO-HAYYHBIMM YUYEOHBIMHM NpeaMeTaMu. B Hell onpeaenstoTcss OCHOBHbBIE
e U3yuyeHuss QU3MKU Ha YpOBHE CpeAHEro oOuiero oopazoBaHus, MJIaHUPYEMbIE
pe3yJIbTaThl OCBOCHUS Kypca (U3MKH: JTUYHOCTHBIC, METANPEAMETHBIE, NIPEAMETHBIE
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUpPYEMBbIE Pe3yJbTaThl OCBOEHUS Kypca (U3MKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YIbTAThl IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHOTO mpenMera « Du3nKay 1mo rojaM oOydeHwusl.

du3rka Kak Hayka o HanOosiee OOIIMX 3aKOHAX MPUPO/IbI, BEICTYNAsl B KAYECTBE
y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HAHUU 00
okpyxatomeM wmupe. IlkonpHBI Kypc GU3MKH — CHCTEMOOOpa3yIOIMUi s
€CTECTBEHHO-HAYYHbBIX YUE€OHBIX MPEAMETOB, MOCKOIbKY (PU3MUECKHUE 3aKOHBI JIEXKAT
B OCHOBE IMPOIIECCOB W SIBJICHUM, M3y4aeMbIX XHUMHEH, Ouoiorueu, (Hhuanyeckou
reorpadueit 1 actpoHoMuei. Mcrnonp30BaHue U aKTUBHOE TPUMEHEHUE (PU3NYECKUX
3HAHWM OMNpeeNsieT XapakTep W pa3BUTHE Pa3HOOOpa3HbIX TEXHOJIOTMH B cdepe
DHEPreTUKH, TPAHCIOPTa, OCBOCHMS KOCMOCA, IMOJYYEHUS HOBBIX MaTE€pHAOB C
3aJJaHHBIMU CBOMCTBaMH M Jpyrux. V3ydenue (Qpu3mku BHOCHUT OCHOBHOW BKJIAJ B
dbopMHpOBaHHE  €CTECTBEHHO-HAYYHOM  KapTUHBI Mupa oOydyarouuxcs, B
dbopMHpOBaHHE YMEHHUI MPUMEHATHh HAYyYHBIH METO]l MO3HAHUS NPHU BBINOJHEHUU
UMU Y4eOHBIX UCCIIEIOBaHUI.

B ocHOBYy kypca ¢usuku 111 ypoBHS CPEIHETO 00111ero 00pa3oBaHMs MOJIO0KEH
pPSA Ui, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €70 OCTPOEHHUS.

Hoes yenocmmocmu. B COOTBETCTBUM C HEM Kype SBISICTCS JIOTHYECKU
3aBEpPIIEHHBIM, OH COAEPKUT MaTepuan U3 BCeX pa3/iesioB (DU3MKU, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHOMN (DU3UKH.



Hoesn cenepanuzayuu. B cOOTBETCTBHM C HEHW Marepual Kypca (usuku
o0benuHEH BOKpPYr (¢u3nueckux Teopuil. Bemymmm B Kypce  sBIseTcCSs
dbopMupoBaHUE TPEACTABICHUNH O CTPYKTYpPHBIX YPOBHSX MATE€pUH, BELIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanms Tmpeanosaraet HCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHIMaNa (U3NYECKOM HAyKH, OCMBICICHHE CBS3M Pa3BUTHUSA
¢u3uKy ¢ pa3zBuTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U
HKOJIOTUYECKUMHU MPOOIEMaAMHU.

Hoes npuxnaonoii nanpasnennocmu. Kypce dusuku npeamnoaraet 3HaKOMCTBO C
HIUPOKUM KPYrOM TEXHUYECKUX M TEXHOJOTUYECKUX MPUIOKEHUN HW3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes osxonoeuzayuu  peanusyercss TMOCPEACTBOM  BBEIECHUS  DJIEMEHTOB
COJEpKaHUs, MOCBSIIEHHBIX 3KOJOTHYECKUM IpobiieMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHbl C Pa3BUTHEM TEXHMKHM WU TEXHOJIOTUH, a Takke OOCYXIeHus Npodiem
PalMOHAIBHOTO MTPUPOJIONOIB30BAHUS M 3KOJIOTUYECKON O€30aCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMH Kypca (M3MKH Ha YpPOBHE CPEJAHEro OOLIEro
oOpa3oBaHus SBIAIOTCS (u3nUeckue Teopud ((popMupoBaHHE NPEICTABICHUNA O
CTPYKTYpe MOCTPOEHUsI (PU3UUYECKON Teopuu, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIMIIOB B COBPEMEHHBIX MPEACTABICHUAX O MPUPOJE, TPAHULIAX PUMEHUMOCTH
TEOPH, ISl ONIMCAHUS €CTECTBEHHO-HAYUHbIX SIBJICHUH U MPOLECCOB).

CHCTeMHO-AESATENbHOCTHBI MOAX0J B Kypce (PU3MKH peau3yeTcsl MNpeke
BCEro 3a CUET OpraHU3alui 3KCIEPUMEHTAIbHOM JesTeIbHOCTH oOydaromuxcs. s
0a30BOro ypoBHs Kypca (U3MKHM — 3TO MCIOJb30BAHHE CUCTEMBI (PPOHTAIBHBIX
KpPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB M J1a0OpaTOPHBIX pabOT, KOTOPHIE B MPOTrpaMMe
no ¢usnke OObEIUHEHbI B OOLIMN CIHUCOK YYEHUYECKUX MPAKTUUYECKUX padoT.
Boigenenre B yKa3aHHOM [epeyHEe JabopaTOpHBIX pabdOT, MPOBOJUMBIX JIs
KOHTPOJISI U OLEHKH, OCYILECTBISETCS Y4aCTHMKaMHU 0Opa3oBaTeNbHOTO Ipoliecca
UCXOJI1 U3 OCOOCHHOCTEH TIJIAHUPOBAHMS M OCHAIIeHHs kabunera gusuku. [Ipu aTom
oOecrieuynBaeTcs OBJIAJIEHUE OOYyYarolMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIC
U3MEpPEHHUsI, UCCIEAOBAHMS 3aBUCUMOCTEH (DU3MUECKUX BEJIMYMH M TOCTAHOBKY
OTBITOB TIO MPOBEPKE MPEATI0KEHHBIX TUIIOTES.

bosnbiioe BHUMaHHE yIENsSeTCs PELICHUI0 PACUETHBIX M KAYECTBEHHBIX 3a/ad.
[Tpu sTOM 11 pacu€THBIX 3a/a4 MPUOPUTETOM SIBISIOTCS 3a/1aydl C SIBHO 3aJaHHOU
bu3nuecKkol MOJENbl0, TO3BOJSIONIME NPUMEHSATh HW3Y4YEHHBbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jefla Kypca, TaK M WHTErpUpys 3HAHUS U3
pa3HbIX pa3fenoB. [ KauecTBEHHBIX 3a7ady MPUOPUTETOM SIBISIOTCSA 3a/JaHUs Ha
OO0BsICHEHHE MPOTEKaHMs PUINUECKUX SIBJICHUN U MPOLIECCOB B OKPYKAIOIIEH KU3HHU,
TpeOytomue  BbIOOpa  (U3MUECKOW  MOJEIM  JJIS  CHTyallud  TMPaKTHKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B cootBercTBuM ¢ TpedoBaHusiMu ®I'OC COO k MarepuagibHO-TEXHUYECKOMY
o0ecrnedeHno yuyeOHOro mporecca 0a30BbI YpPOBEHb Kypca (U3MKH Ha YpOBHE



cpenHero oOmiero oOpa3oBaHUSA [OJKEH H3y4aThCS B YCIOBUSAX MPEIMETHOTO
KaOuHeTa (U3UKKM WU B YCIOBUSX HWHTErPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTECTBCHHO-HAYYHOTO IUKJa. B kabuHere (pu3mku AOMHKHO OBITH HEOOXOAMMOE
J1abopatopHoe 000pyI0BaHUE JUIsl BBIIOJIHEHNS YKa3aHHBIX B IPOrpaMMe 1o (pU3uKe
YUEHUYECKUX MPAKTUUYECKUX PA0OT U JEMOHCTPALMOHHOE 000pPYyI0BaHUE.

JlemMoHCTpalMOHHOE ~ OOOpyaoBaHHe (GOPMHUPYETCS B  COOTBETCTBHH  C
OPUHLIAIIOM  MHUHUMAJIBHOM  JOCTaTOYHOCTH U OOECIEeYMBaeT  IOCTAHOBKY
NEPEYUCIICHHbIX B IMporpaMMe 10 (U3MKE KIIOYEBBIX JIEMOHCTpAlUN s
UCCIIEIOBAaHMSI ~ M3yYaeMbIX  SBJIEHUH W  MPOLECCOB, OMIHUPUYECKHX U
(yHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe oOoOpynoBaHUE JUISI YYEHHMYECKHUX MPAKTHUYECKUX padboT
dopmupyeTcss B BUAE TEMATHYECKHMX KOMILIEKTOB M OOECIEeYMBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOOyyarommxcs. TeMaTHdyecKhue KOMIUIEKTbI
7a00paToOpHOTO O0OpPYAOBAaHUS JIOJDKHBI OBITh IOCTPOEHbl Ha KOMILJIEKCHOM
UCTIONIb30BAaHUU AHAJIOTOBBIX MU LU(POBBIX TPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUIL.

OCHOBHBIMU LEJIIMHU U3yY€HHUs PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (opMHpoBaHME HHTEpeca W CTPEMJICHHS OOydaroluxcs K HaydYHOMY
U3YYEHUIO TPUPOAbI, Pa3BUTHE MX HWHTEIUIEKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE NPEICTABICHUNA O HAy4YHOM METOJE MO3HaHUA U (HOPMHpPOBAHUE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3ysibTaTa U3y4YEeHHUs OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

e (opmMupoBaHUE YMEHHUI OOBICHSTH SIBJICHUS C UCHOJBb30BAHUEM (HU3UUECKUX
3HAaHWUU M HAYYHBIX IOKA3aTEIbCTB;

e (opMHpOBaHHE NPEACTABICHUA O poJM (PU3MKU OIS Pa3BUTUSA JAPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHne 3THX Iiesel obecreurBaeTcsl pelieHHeM CIEAYIOIMX 3a7ady B

nporiecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero o0pa3oBaHus:

e MpUOOpPETEHUE CUCTEMbI 3HAHUI 00 OOIMX (PUINYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX, TEOpHsAX, BKIIOYAs MEXaHMKY, MOJIEKYJSIpHYI0  (QHU3UKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

e (opMupoBaHHE YMEHUIN MPUMEHSITh TEOPETUUCCKUE 3HAHUS TSI OOBSICHEHHMSI
buznyecKuX SBJICHUNA B IPUPOJIE U I MPUHATHS MIPAKTHUSCKUX PEIICHUH B
MMOBCEAHEBHOM KU3HH;

e OCBOCHHE CIIOCOOOB pEIICHUS pa3IMYHBIX 3aJad C SBHO 3aJlaHHOM
¢uznyeckoil Moaenblo, 3a7ad, [OAPA3yMEBAIONINX CaMOCTOATEIbHOE
co3ianue (PU3NYECKON MOJEIH, alcKBaTHOM YCIOBHSIM 3a/1a4U;



e TMOHWMaHHE (UBUYECKUX OCHOB W TPHUHIIMIIOB JCHCTBUS TEXHHUYECKHUX
YCTPOWCTB U TEXHOJOTUYECKHUX IMPOIIECCOB, WX BIHMSIHUSA Ha OKPYKAIOIIYIO
cpeay,

e OBJAJCHUE METOJIAMU CaAMOCTOSITEIIbHOTO IIJIAHUPOBAHUS M TMPOBEICHUS
bu3MUeCKUX SKCIEPUMEHTOB, aHalM3a W MHTEpIpeTanuu WHGOpMaIi,
OIPEIENIEHHS TOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

e CO3JaHUE YCIOBUM JisI Pa3BUTUA YMEHUN MNPOEKTHO-UCCIEAOBATEIHCKOM,
TBOPYECKOU J1€ATEIbHOCTH.

Ha wu3ydenue ¢usuku (06a30BBI YpOBEHb) Ha YpPOBHE CpPEIHEro OOIIero
obpazoBanus orBoautcs 136 dacos: B 10 kinacce — 68 yacoB (2 yaca B Henelno), B 11
KJ1acce — 68 JacoB (2 Jaca B HEJIEIIO).

B yuebHou Kypce «dpusnka» B 10 knacce nsydaetca moaynb «pakTMKym no

pelweHmnto Gusnyeckmx 3agau» - 68 yacos. B yuebHou Kypce «dpnsmka» B 11 kKnacce
n3yyaetca moaynb «pakTMKym No peleHnto dusmyecknx 3agay» - 34 yaca.

[Mpennaraemerii B mporpamMMe 10 (U3MKE IepeYeHb J1abOpaTOPHBIX U
IPAKTHYECKUX pabOT sBIAETCA PEKOMEHIOBAHHBIM, YYHUTCNb JieJacT BHIOOD
IPOBEJCHUS JIA0OPATOPHBIX pPabOT M  OMBITOB ¢ YYETOM WHIAMBHIYaIbHBIX
0COOEHHOCTEH 00yUaroIIUXCSl.



COJEPKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®usuka 1 METOAbI HAYYHOT'O MIO3HAHUS

dusuka — HayKa o npupojie. Haydnbie MeTObI TO3HAHKS OKPY’KAIOIIETO MUPA.
Posb sKkcniepuMeHTa W TEOPUM B MPOLIECCE IMO3HAHUS MPUPOJBI. DKCHEPUMEHT B
buzuke.

MopnenupoBanue (U3MUYECKUX SBICHUH M mpoueccoB. HaydHble TUIOTE3BI.
dusnyecKkue 3aKOHbI W TEOPUU. ['paHuUIIbl MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpyuHLIMIT COOTBETCTBUS.

Poab u Mecto pusuku B popMHUpOBaHUN COBPEMEHHONW HayYHON KapTUHBI MHUPA,
B MPAKTHUYECKOU IEATETBHOCTH JIIOJICH.

Jlemoncmpayuu

AHaJIOroBbIE U ITU(POBBIE U3MEPUTETBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aBumxkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHXKEHUSI.
Cucrema otrcu€ra. Tpaekropusi.

[lepemernienne, CKOpOCTh (CpefHsII CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHUE MaTepHaJbHOM TOUYKHM, HMX MPOEKIMU HAa OCH CHUCTEMbl KOOPAUHAT.
CoeHune nepeMeIeHU U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOPEHHOE TMpsIMOJIMHEWHOe JBmkeHue. [paduku
3aBUCHUMOCTH  KOOpPJIMHAT, CKOPOCTH, YCKOPEHHs, NyTH M TEpPEeMELICHUs
MaTepUaibHOM TOYKU OT BPEMEHH.

CBoOosiHOE TazieHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuonuHeitHoe nBmxeHue. J[BUKEHNE MATEPUAIIBHON TOYKH 110 OKPY’KHOCTH C
MMOCTOSSHHOM 110 MOJAYJIKO CKOPOCTBIO. YTJIOBasg CKOPOCTb, JMHEWHAs CKOPOCTbH.
[lepuon u wactora obparieHus. LleHTpocTpeMUTENHPHOE YCKOPEHHE.

TexHuyeckue YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIUJIOMETP,
JBIDKCHHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadun.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, WILTIOCTPALMS KUHEMATHUYECKUX XapaKTePUCTHK
JBH>KCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCIIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

Habnronenne nBmwkeHus Tena, OpPOIIEHHOTO TOA YyIiOM K TOPU30HTY U
TOPU30HTAJBHO.



W3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue cKopocTy pu ABUKEHUH 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomul

N3ydeHne HEpaBHOMEPHOTO JBWKEHHUS C LEIbIO ONPEAECICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY MOYTSIMH, NPOUIACHHBIMU TEJIOM 34
MOCJICIOBATENBbHBIC  PABHBIE MPOMEXKYTKA BPEMEHUM IMPHU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKHUIKOCTH.

N3yuyenue ABMkKEHUS Tesa, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  oTtHOcUTEnbHOCTH [ 'anwmies. IlepBeiii  3akon  HsroToHa.
HNHepryanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepro3unuu cwi. Bropoit 3akon HeroToHa 11t
MaTepuagbHON TOUKU. Tpernii 3akoH HproTOHA 1151 MatepraibHbIX TOYEK.

3akoH BcemupHOro tsarorenus. Cuiia tsoxectu. [lepBas kocmuyueckast CKOpOCTb.

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

Tpenue. Buabl TpeHus (Mokosi, cKoibxXeHus, kaueHus1). Cuna tpenus. Cyxoe
Tpenue. Cuna TpeHHsI CKOJNBKEHHS M cwia TpeHus nokos. Kosddumument tpenwus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIa B )KUJKOCTH UJIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBHKEHHE a0COIFOTHO TBEPAOrO Tea.

MOMEHT CuIbl OTHOCHUTENBHO OCH BpamieHud. Ilmedo cumbl.  YcioBus
paBHOBECHUSA TBEPAOIO TEA.

TexHuueckue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: MOAIIMIIHUKY,
JIBUKEHHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpUHH.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIIUX TEJ.

Bropoii 3axkoH HeroToHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.

CpaBHeHUME CUJT TPEHHUS TTIOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamopnsie pabomol

N3ydenne aBmkeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHMKAKOIIMX B MPYKUHE U
PE3UHOBOM 00pasiie, OT UX AehopMarHu.

HccnenoBanre ycioBUil paBHOBECHS TBEPAOTO TEJIA, UMEIOLIETO OCh BPAIICHUSI.

Tema 3. 3akonvl coxpaneHus ¢ MexaHuKe



NMnynbe MarepuanbHOW TOYKM (T€sa), CUCTEMbl MaTE€pPUATBHBIX TOYEK.
NMnynbe cuibl M U3MEHEHUE HMIYJibca Tela. 3aKOH COXPAHEHUs HMITYJIbCa.
PeakTuBHOE NBUKEHUE.

PabGora cuibl. MOIIIHOCTE CUIIBI.

Kunernueckass »Heprusi MaTepHalbHOM TOUYkH. Teopema 00 W3MEHEHUU
KUHETUYECKOU YHEPTUH.

[TorenuunansHast sHeprus. [loTeHnnanbHas sHEPrus yrnpyro aeGopMupoOBaHHON
npyxkuHsbl. [loTeHnnanbHas SHEPrys Tejaa BOJIU3U MOBEPXHOCTH 3EeMIIH.

[ToTeHimanbHble U HEMOTEHIUATbHBIE CUITbl. CBSI3b Pa0OTHI HETIOTEHIIUATBHBIX
CUJI C H3MEHEHHMEM MEXaHWYECKOM DSHEPTrUH CHUCTEMBI Te€J. 3aKOH COXPaHEHUS
MEXaHHYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHH4ecKue YCTpPOWCTBA U IIPAKTUUECKOE IPUMEHEHHE: BOAOMET, KOIIED,
MIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

[lepexo NOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OPaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3yuenne aOCOMIOTHO HEYNPYroro yjaapa ¢ TOMOIIbIO ABYX OJMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

HccnenoBanre cBs3u pabOThI CHIIBI C M3MEHEHHUEM MEXAaHUYECKOW HHEPIHH
TeJIa Ha IPUMEPE PACTSKEHUSI PE3UHOBOIO KIyTa.

Paszgea 3. MosekyasipHas pu3uka 1 TEpMOAUHAMHUKA

Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOXKEHHUSI MOJIEKYJISIPHO-KMHETHUECKOW TEOPUU U HMX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuxkenue. [duddys3us. Xapakrep [BHKEHHUS U
B3aMMOJICMCTBUS YaCTHUIl BEIIECTBA. MOJenn CTpOECHUs Ta30B, )KUAKOCTEU U TBEPIBIX
Ted U 00BCHEHHE CBOMCTB BELIECTBA Ha OCHOBE ATUX Mojened. Macca u pazMepsl
moutekyJl. KonnuectBo Bemectsa. [loctostHHas ABorazapo.

TenmoBoe paBHOBecue. Temmeparypa u e€ msMmepenue. lllkana temmeparyp
[enbcus.

Mopens naeanbHoro raza. OCHOBHOE yYpaBHEHUE MOJIEKYJISIPHO-KMHETUYECKOU
TEOpUU HJeaNbHOro rasza. AOcCoNIOTHas TemImeparypa Kak Mepa CpeaHeit
KMHETHYECKOW HSHEPruy TEIUIOBOrO JABMKEHMS uactull rasza. lllkanma temmeparyp
KenbBuna. T'a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akoH
JansroHa. M30npoueccsl B UACaNbHOM I'a3e ¢ NOCTOSHHBIM KOJIMYECTBOM BEIIECTBA.
I'padmueckoe mpencraBiaeHUe U30MPOLIECCOB: U30TEPMA, U30X0pa, U300apa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NPHUMEHEHHE: TEPMOMETP,
OapoMmeTp.



Llemoncmpayuu

OmnbITEI, JTOKA3bIBAIOLIUE AHCKPETHOE CTPOCHHE BeliecTBa, (oTtorpadun
MOJIEKYJT OpTaHUYECKUX COCTUHEHUN.

OnpeIThl 10 MU PY3UH )KUIKOCTEN U Tra30B.

Mopnenb 6pOyHOBCKOTO ABUKEHUS.

Mogens onbita llTepHa.

OneITHI, JTIOKa3bIBAIOIIHE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aMMO/ICHCTBUSI.

Mogenb, HILTIOCTPUPYIOIIas TPUPOLY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIUE YPaBHEHUE COCTOSIHUS — UACAIbHOTO  rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabonvl

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHATe€ Ha OCHOBE W3MEPEHUU
00bEMa KOMHATBI, JaBJIICHUS U TEMIIEpATyphl BO3/IyXa B HEMl.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMH COCTOSIHUS Pa3peKeHHOIO
rasa.

Tema 2. Ocroebl mepmoouHamurku

TepmoauHaMuueckass cuUcTeMa. BHYTpEHHsISI SHEpPrus TEpMOIWHAMHUYECKOU
CUCTEMbI M CrocoObl €€ n3mMeHeHus. KoianuecTBo TeminoTel U pabota. BHyTpeHH:s
SHEPrUs OJIHOATOMHOTO UJIATbHOIO rasa. Bunbt TEeIIoNepeaaun:
TEIJIONPOBOJAHOCTh, KOHBEKIIUS, HM3JIy4YeHUE. YelbHas TEMJIOEMKOCTh BEIIECTBA.
KonndecTBO TEMIOTHI IPH TEIJIONEpeaaye.

[Tonsitue 06 anmuabatHom mporecce. [lepBbIil 3aKOH  TEPMOIAMHAMUKH.
[IpumeHeHrne mepBOro 3akoHa TEPMOAMHAMHMKM K wu3ompoueccaM. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtMocCTh MPOIecCoB B MPUPO/IE.

TeroBblie MamuHbl. [IpyHIMIBL TeWCTBYS TETUIOBBIX MaminH. [IpeobpazoBanus
OPHEPTrUM B TEIUIOBBIX MammHaX. Kodh@uimeHT mnose3Horo AEeUCTBUS TEIIOBOU
mMamuHbl. [{ukn KapHo u ero ko3guiuueHT nojie3Horo AEHCTBUSA. DKOJOTUYECKUE
pOOJIEMBbI TEIJIOIHEPTETUKHU.

TexHuueckue yCTpOCTBA W  NPAKTUYECKOE TNPUMEHEHHWe: JABUTaTellb
BHYTPEHHET0 CrOpaHusi, ObITOBON XOIOAMIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEW HHEPrud Teja IPU COBEPIICHUU pPAOOTHI: BBUIET
npoOKH W3 OYTBUIKM TOJ JAEUCTBUEM CXKAaTOTO BO3AyXa, HarpeBaHue s@upa B
JaTyYHHOM TpyOKe MyTEM TpeHUs (BUICOJEMOHCTpALIHS).

M3meHeHue BHYTpEHHEW SHEpPTUH (TeMIlepaTyphl) Tela NpU TEIIoNnepeaaye.

OmnbIT 0 aArabaTHOMY PaCUIMPEHUIO BO3AyXa (OMBIT C BO3AYIIIHBIM OTHUBOM).

Mopnenu napoBoil TypOWHBI, IBUTaTelsi BHYTPEHHETO CropaHusi, peaKTUBHOIO
JIBUTATEJIS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul



N3mepenne yaenbHOoN TEMI0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeuyecmea. Pazoevie nepexoont

[TapooOpa3oBanue u koHAeHcamus. VcmapeHue u kumneHue. AOCONIOTHAs U
OTHOCUTEJbHAS BIAXHOCTh BO3Ayxa. HaceleHHBIM mnap. YaenpHas TeIIIOTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUSI OT 1aBJICHUS.

Teépnoe Teno. Kpucrammueckue u amopdubie Tena. AHHU30TPONHUS CBOWCTB
kpuctamuioB. JKunkue kpuctamwibl. CoBpemeHHble MaTepuansl. [lnaBieHue u
KpUCTaJIM3anus. Y ienbHast Teriora mwiasiaeHus. Cyoaumanus.

VYpaBHeHuUe TerIoBoro OagaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHWE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTMH TOJYYEHHsS] COBPEMEHHBIX MaTEpHaJIOB, B
TOM YHCJI€ HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIEHHBIX NIAPOB.

Kunenue npyu noHM>KEHHOM JJaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBanus U MJIaBJIEHUS. KPUCTAUIMYECKOTO BEILIECTBA.

JleMOHCTpanus KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

M3mepeHrie OTHOCUTENIbHON BIAaKHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMuKAa

Tema 1. Inekmpocmamuka

DNeKTpU3anus Tell. DICKTPUUECKHM 3apsia. J[Ba BHaa 3JIEKTPUUECKHUX 3aPSI0B.
[IpoBOIHUKH, AUIIEKTPUKHA U TTOTYIPOBOJHUKHU. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO
3apsaa.

B3aumoneiictBue 3apsnoB. 3akoH Kyrnona. TodeuHbId 3JIEKTPUYECKUM 3apsi.
OnekTpudeckoe mosie.  Hanpsok€HHOCTh — 3nekTpuueckoro  moiid.  [IpuHnmn
CYIIEPIO3ULIAN DJIEKTPUUECKUX T0JIeh. JIMHUM HanpssKEHHOCTU DIIEKTPUYECKOTO
OJISL.

PaGota cun snexkrpoctarudeckoro mois. [lorennuan. PasHocTh MOTEHIMATIOB.
[IpOBOIHUKM W JUANEKTPUKH B DJIEKTPOCTATUYECKOM Tojie. JludmekTpuueckas
MIPOHUIIAEMOCTb.

DnekTpoéMKocTh. KonaeHcatop. DIEeKTPOEMKOCTh IIOCKOTO KOHJAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHn4eckrue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: BJIEKTPOCKOIL,
DIIEKTPOMETP,  BJEKTpOCTaTHYECKas  3aliuTa, 3a3eMJIEHUE  3JIEKTPOIPHUOOPOB,
KOH/JIEHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLMI IEUCTBHUS JIEKTPOMETPA.

B3aumopaericTBre HaANEKTPU30BAHHBIX TEI.



DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TE.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DnekTpocTaTuuecKas 3amuTa.

JIMPAEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTB AJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIONIAAU TIJIaCTHH,
PACCTOSIHUSI MEXIY HUMU U JUAJICKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepeHne 3eKTpOEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUM TOK. YCIIOBUSI CYIIECTBOBAaHHS DJICKTPUUECKOTO  TOKA.
HNctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 ydacTKa LETH.

DIEKTPUYECKOE COMPOTUBJICHUE. YIEJIBHOE COMPOTUBIICHHE  BEIIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOTHUKOB.

PaGora »snexkrpuueckoro Toka. 3akoH  J[xoyns—Jlenma.  MoiHOCTb
AIIEKTPUUECKOTO TOKA.

DNEKTPOJBIXKYIAsA CHJIA U BHYTPEHHEE CONPOTHUBJICHUE HCTOYHUKA TOKAa.
3akon Oma i MOJTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

DJIeKTPOHHAS MPOBOAUMOCTD TBEPJIBIX METAaJIJIOB. 3aBUCUMOCTh
COTNPOTUBJICHUSI METAJLJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DNeKTpUYEeCKU TOK B BakyyMe. CBOWCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOHUKHY. CobcTBeHHas u MpUMeCHast IPOBOJIMMOCTh
noJiynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPHUOOPHI.

OJIEKTPUYECKMM  TOK B pacTBOpax M paciulaBaXx  JJIEKTPOJIUTOB.
DIIEKTPOJINTHYECKAS JUCCOUHALMSA. DIEKTPOJIN3.

DneKTpruYecKuidl TOK B razax. CaMoCTOSITENbHBIN 1 HECAMOCTOSITEIbHBIN pa3ps/l.
Monnus. [1na3zma.

TexHuyeckue YCTpOHWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: aMIIePMETP,
BOJBTMETpP, pPEOCTaT, HCTOYHUKH TOKA, OdJIEKTpOHArpeBaTeIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIM MO/,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYIIPOBOTHUKOBBIN THO/, TATbBAHUKA.

Jlemoncmpayuu

N3mepeHune cuiibl TOKa U HaIPSHKEHUS.

3aBUCUMOCTh COTNPOTHUBJICHUS HWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IA TTOTIEPEYHOT0 CEUEHUS U MaTepuaa.

CmeniaHHOE COeIMHEHUE TPOBOHUKOB.

[Ipsmoe wu3MmepeHue HAEKTpOoABMXKyHEed cuibl. KopoTkoe 3ambikaHue
raJlbBaHMYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3IEKTPOIUTOB.



W ckpoBoii paspsia ¥ IPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

M3yyeHnue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

M3mepenne 2IeKTPOABMXKYILIEH CHIJIBI MCTOYHHMKA TOKA M €ro BHYTPEHHEIO
CONPOTHUBJICHUS.

HaGmronenue snexkTposusa.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca ¢uszuku 6a3oBoro ypoBHs B 10 Kiacce OCyIIECTBISIETCS C
Y4ETOM COACPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3€H C KypcaMud MaTEeMaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnuvle nowsimusi, CBA3aHHBIE C HM3yYEHUEM METOJIOB HAYYHOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (HaKT, TUMOTE3a, (PU3MUecKass BEJIUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, FIKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHHe CUCTEMbl YPaBHEHHM, TUHEHas (QyHKLHMS, mapadoda,
runepOona, uX rpapuKd M CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIMHU: CHHYC,
KOCHUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI
Y UX NPOEKLHUN HAa OCU KOOPAUHAT, CJI0KEHHE BEKTOPOB.

buonocus: mexannueckoe ABW)KEHHE B KUBOM mpupoze, nuddysus, ocmoc,
TEIJI000MEH JKUBBIX OpPraHM3MOB (BBl TEIUIONEpPEIauH, TEIJIOBOE PaBHOBECHE),
AIEKTPUUECKUE SIBJICHUS B AKUBOUM MPUPOJIE.

Xumus: NTUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPJIBIX TEN, KUIKOCTEH U ra3os,
AIIEKTPUYECKUE CBOMCTBA METAJIOB, JJIEKTPOIUTHYECKAs AUCCOLUALINS, FralbBaHUKA.

l'eocpacghus: BnaxXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozeus.: npeodpa3oBaHUE ABUKEHUHN C UCIIOJI30BAHUEM MEXAHU3MOB, YUET
TPEHUS B TEXHUKE, MOJUIMIIHUKH, MCIOJb30BAHUE 3aKOHA COXPAHEHHs MMITYJIbCA B
TEXHUKE (pakeTa, BOOAOMET U JAPYTHE), IBUTATE]b BHYTPEHHETO CrOpPaHUs, MapoBas
TypOuHa, OBITOBOM  XOJOAWJIBHHUK, KOHJULUMOHEP, TEXHOJOTUU TOJyUYEHHUS
COBPEMEHHBIX MaTEpHaJIOB, B TOM YHCIE HAHOMATEpUAJIOB, M HAHOTEXHOJOTHH,
AIEKTPOCTATUYECKAsl 3alUTa, 3a3€MJICHHE 3JIEKTPONpPUOOPOB, KCEPOKC, CTPYHHBIH
OPUHTEP, AJIEKTPOHArpEBATENbHbIE MPUOOPHI, SIEKTPOOCBETHTEIbHBIE MPUOOPHI,
raJibBaHUKa.

11 KIIACC

Paznen 4. JaekTpoauHaMuKa
Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA
[TocTostHHBIE MarHUTHI. B3anMoneicTBuE NMOCTOSHHBIX MarHuToB. MarHuTHoe
nosie. Bekrop mMarHuTHOM MHAYKUWH. [IpUHIMN CyNEeprio3UIMU MarHUTHBIX ITOJEH.



Jluann MarnuTHOM wWHAYKUMKA. KapThHa NMHUNM MarHUTHOM WHIYKLIWMU IIOJIS
MOCTOSTHHBIX MAarHUTOB.

MarautHOE€ TOJNIE TMPOBOJAHMKA C TOKOM. KaprhHa JIMHUN WHIYKIUU
MAarHuTHOTO TMOJs JJIMHHOTO TMPSIMOrO MPOBOJHUMKA M 3aMKHYTOTO KOJBLEBOIO
MIPOBOJHUKA, KAaTYIIKU C TOKOM. OmbIT Dpcrena. BzauMoaencTBue NpoBOJIHUKOB C
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HalpaBJICHUE.

Cuia JlopeHua, €€ MOJlyJib U HallpaBJicHHE. J[BUKEHHE 3apsHKEHHOM YacTHULIbI B
OJIHOPOJTHOM MarHuTHOM ToJie. Pabota cuibl JlopeHna.

SIBieHue  BIEKTPOMArHUTHOM UHAYKUMU. [lOTOK BEeKTOopa MarHUTHOU
MHAYKIAHW. OJEKTPOJABWXKYIIAs CHJIA HWHAYKIUW. 3aKOH JJIEKTPOMATHUTHOMU
nHaykuuu apazes.

BuxpeBoe »3JEKTpUYECKOE TOJIe. OJNEKTPOABMKYIIAs CHJIA MHIAYKIUH B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOAHOM MAarHUTHOM II0JIE.

[IpaBuiio Jlenna.

NHnykTUBHOCTE.  SIBIEHME  CAaMOMHAYKUHH.  OJEKTPOABIKYIIAs  CHJIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHHYeCcKrue yCTpOMCTBA M MPAKTUYECKOEC NPUMEHEHUE: TOCTOSIHHBIC
MAarHUTHhI, 3JIEKTPOMArHUTHI, SJIEKTPOJBUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX YaCTHII,
WHYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MATHUTHBIM TTOJIEM.

JluHUM UHAYKITMA MarHUTHOTO TOJIA.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JenctBue cuibl JIopeH1ia Ha MOHBI DJIEKTPOJIUTA.

SIBiieHME PIEKTPOMArHUTHON MHIYKIMH.

ITpasuno Jlenua.

3aBUCUMOCTh DJIEKTPOJBUKYILEH CHIIBI MHAYKIHUH OT CKOPOCTH H3MEHEHUS
MarHuTHOTO TIOTOKA.

SIBeHrE CaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3ydeHre MarHuTHOTO MOJISl KATYIIKU C TOKOM.

HccnenoBanne AeUCTBUA NOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Paznen 5. KosieOanusi u BOJIHBI
Tema 1. Mexanuueckue u 31eKmMpomMazcHuUmMHble KOJ1€OAHUA



KonebGarenbnas  cucrema.  CBOOOJHBIE ~ MEXaHUYECKHE  KOJICOAHMS.
[Mapmonnueckue konebGanus. Ilepwon, dacrora, ammautyna u (asza KoneOaHMIA.
[Ipy>kMHHBIN MasATHUK. MaTeMaThudecKuii MasATHUK. YPaBHEHUE TapMOHHUYECKUX
kosneOanuil. [IpeBpalienue s3Heprun Npu rapMOHUYECKUX KOJIEOaHUSX.

Konebatenbupiii  koHTyp. CBOOOJHBIE 3JEKTPOMAarHUTHBIE KOJICOAHUS B
UJCAIBHOM KOJIEOATeIbHOM KOHType. AHAJIOTHUS MEXKIYy MEXaHHUYECKUMH H
AIIEKTPOMArHUTHBIMU ~ KoneOanusimu. Popmyna TomcoHa. 3akOoH COXpaHEHHUs
HHEPrUM B UJICATBHOM KOJIEOATEIIbHOM KOHTYPE.

[TpencraBieHne o 3aryxawoliux KoseOaHUsX. BbIHYKIEHHbIE MEXaHUYECKHE
KoseOanus. PezoHanc. BbiHyk€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMSL.

[lepemennpli  TOK. CHHYCOMTANBHBIA TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYAHOE€ W JEHCTBYIOLIEE 3HAYEHUE CHUJIbl TOKAa U
HaIPSDKEHUS.

Tpanchopmarop. IIpousBoacTBo, mepenada U MOTPEOJICHHUE AIIEKTPUUYECKOU
DHEPrur. DKOJOTUYECKHE PHUCKH MPHU MPOU3BOJICTBE 3eKTposHepruu. KymbTypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHuyeckue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: JJIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, JMHUH JIEKTponepe1ay.

Jlemoncmpayuu

HccnenoBanre TmapaMeTpoB KojieOaTeabHONW CHUCTEMbI (MPYKUHHBIA WK
MaTEeMaTUYECKU MASITHUK).

HabGmronenue 3aryxaromux KojieOaHu.

HccnenoBanrie CBOMCTB BBIHY X ICHHBIX KOJICOAHU.

HabGmronenue pe3onanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKa M HANpPsDKEHHUS] OT BPEMEHHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHanc mnpu 1mOCIENOBAaTENIbBHOM COEIWHEHHWHU PE3UCTOpa, KATYLIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb TMHUYN DIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH IMEPHOJA MaJbIX KoJeOaHWH Tpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBanye MepeEMEHHOr0 TOKA B LIENMU W3 MOCIEAOBATEIbHO COCIUHEHHBIX
KOHJIEHCATOpa, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE 60JIHbL

Mexanuueckue BOJIHBI, YciaoBusi pacnpoctpaHenus. Ilepuon. Ckopoctb
pacnpocTpaHeHuss M JiauHa BoJiHbL. [lomepedyHble W OPOJOJBHBIE  BOJIHBI.
WnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.



DNEeKTPOMAarHUTHHIE BOJIHBI. YCJOBHUSl M3JIY4YEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B snexrpomaruutHoil BonHe. CBolicTBa
AIIEKTPOMArHUTHBIX BOJH: OTPaKEHUE, MPEIIOMIICHUE, MOJspu3anus, AUQPpaKius,
unTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana >JE€KTPOMArHUTHBIX BOJIH. [IpUMEHEHME 3JIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpyHIMIBI paguoCBs3U U TeNeBUACHUA. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEIBI.

TexHuyeckue YCTpOHCTBA H MPAKTUYECKOE NPUMEHEHHE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JIUAarHOCTUKAa B TEXHUKE M MEIUILIMHE, panap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromeecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepenunu u quppakuuy MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmtoieHue cBsI3u TPOMKOCTH 3ByKa M BBICOTBI TOHAa C aMIUIMTYAOH H
4acTOTOM KoJieOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaXEHHUE, MPEIOMIIEHUE,
noJisipu3anus, IMPpakuus, THTEpPEpeHIHs.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsMonnHENHOE paclpoCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyu ceera. ToueyHbIii HICTOYHUK CBETA.

OtpaxkeHne cBeTa. 3aKOHbI oTpaxkeHusi cBera. [locTpoeHue u300pakeHUil B
IIJIOCKOM 3€pKaJe.

[Tpenomiienue cBeTa. 3aKOHBI MpeIOMIICHHs cBeTa. AOCOIIOTHBINA MOKa3aTeNb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. llpenenbHbIi yrojl IMOJHOIO
BHYTPEHHETO OTPAKEHHUS.

Hucnepcus cBera. CinoxHblil coctaB Oenoro cseta. Ler.

Cobuparomnuie U pacceuBaromue JuH3bl. ToHkas uH3a. DOKyCHOE pacCcTOsTHUE
U ONTHYECKash CUjia TOHKOW JUH3BI. [locTpoeHne m300pakeHHl B COOMPAIONINX U
pacceuBaromux JimH3ax. PopMyra TOHKOM JIUH3BI. Y BEIMUCHUE, JaBAEMOE JINH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON OIITUKH.

Bonnosas ontuka. UaTtepdepennus ceeta. KorepeHTHbIEe MCTOUHUKH. Y CIIOBUS
HAOJI0IEHUST MAaKCUMyMOB 1 MUHUMYMOB B MHTEP(PEPEHIMOHHON KapTHUHE OT JIBYX
CHUH(a3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakmnus csera. JudpakunonHas pemeérka. Y cinoBue HaOIIOACHHS TIaBHBIX
MaKCUMyMOB MpU TMaJ€HUH MOHOXPOMATHYECKOTO CBETa Ha JU(PaKIIMOHHYIO
pEETKY.

[lonspuzanus ceera.



TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHWE: OYKH, JIyna,
dboToanmnapaT, MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TeJIECKOM, BOJJOKOHHAsI ONTHKA,
nudpakIMoHHas PemETKa, TOIIPOU.

Jlemoncmpayuu

[IpsimonuHeiHOE pacnpocTpaHeHUE, OTpPaKEHHE U IPEJIOMIICHHE CBETa.
OnTuyeckre mpudOpBHI.

[TonHOE BHYTpeHHEE OTpakeHue. Moielib CBETOBO/A.

HccnenoBanne CBONCTB U300pKCHUM B JTMH3aX.

Monenu MUKpOCKOIIa, TeJIecKomna.

HaGmronenue natepdepeHnm cBera.

HaOnronenune audpakiuu ceera.

HaGmronenue nucnepcuu cBera.

[TonyuyeHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbI0 JUGPAKIUOHHON PEIIETKY.

HaOmronenue nosisipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padomul

N3mepeHue nokazaress npeioMJIeHUs CTeKIIa.

HccnenoBanue CBOMCTB M300paKEHUH B JIMH3AX.

HabGmronenne nucnepcuu cBera.

Pa3zges 6. OcHOBBI ClIeIUAILHOM TEOPUU OTHOCHTEIbHOCTH

['panuLBI TPUMEHMMOCTH KJIACCUYECKOW MeXaHUKHU. [locTynaTel crienuanbHOU
TEOPUH OTHOCUTEIIBHOCTU: WHBAPUAHTHOCTH MOXYJII CKOPOCTH CBETAa B BaKyyMe,
MIPUHIUIT OTHOCUTEIBHOCTH DUHIITENHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEJIEHUE BPEMEHM W COKpAIICHUE
JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsA3b MacChl C DHEPrued U UMIYJIHCOM PEIISITUBUCTCKOM YaCTHUIbI. DHEPTUSs
MTOKOSI.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsi3u 3Heprun (HOTOHA C €ro0 YaCTOTOU. DHEPTUs U
UMIYyJbC GOTOHA.

OtkpeiTre u uccienoBanue Gorodddexra. OmpiTel A. I'. CTomeroBa. 3aK0HBI
dotorpdexra. YpaBuenue OunmTeitHa s dortodrddexra. «KpacHas rpaHuiay
dboToaddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHudeckue yCTpOWCTBA U MPAKTHUECKOEC NPUMEHEHHE: (POTOIEMEHT,
dboToaTYMK, COJIHEUHAast OaTapesi, CBETOIUOI.



Llemoncmpayuu
®o1orh(DHEeKT Ha YCTAaHOBKE ¢ IMHKOBOM TJIACTUHOM.
HccnenoBanue 3aKk0HOB BHELTHETO PoTOdIPdEKTa.
CeTonuon.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Monens atoma Tomcona. OmbiTel Pesepdopma mo paccesHuro o -9acTwil.
[Tnanerapnas mozaens atoma. [loctynarsl bopa. M3nyuenue u nornoimienue GpOTOHOB
IIpU [IEPEXO0JIE aTOMA C OJTHOTO YPOBHS dHEPruM Ha Apyroi. Buasl cnektpos. CriekTp
YPOBHEHN SHEPTUM aTOMa BOAOPOAA.
BosHoBeIE cBolicTBa wactull. Bomubl ne bpoiis. KopnyckyisipHO-BOITHOBOM
JyaJIu3M.
CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.
TexHuyeckue ycTporucTBa U MPaKTUUYECKOE TPUMEHEHUE: CIIEKTPAIbHBIN aHAIN3
(cekTpocKoI), Ja3ep, KBAaHTOBBI KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGmronenue mHeHyaThIX CIIEKTPOB U3ITyUCHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonvl
Habmrogenue mMHeyaToro CexTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JI0Ka3bIBAIOIME CJIOXKHOCTh CTpPOEHHsS sapa. OTKpbITHE
paaroakTuBHOCTH. OnbIThl Pesepdopaa no onpeneneHno cocraBa paguoakTUBHOTO
u3nydenus. CBoiicTBa anbda-, 6eTa-, raMmma-u3iaydeHus. BiusHue paainoakTUBHOCTH
Ha KMBbIE OPTAHU3MBI.
OtkpeiTHE TIpOoTOHa W HeWTpoHa. Hykimonnas monens snpa ['eitzenOepra—
NBanenko. 3apsn saapa. MaccoBoe uncio sapa. M30Tormsl.
Anba-pacnaa. DIJIEKTPOHHBIN M MO3UTPOHHBIM Oera-pacman. ['amma-
U3JIlydeHue. 3aKOH paJuoaKTUBHOTO pacraja.
DHeprus CBS3M HYKJIOHOB B sigpe. SAnepubie cuibl. JledexT maccer sapa.
S nepuble peakunu. Jlenenue u CUHTE3 sIEp.
SAnepuwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOiieMbl W MEPCHEKTUBHI
AJIEPHOM SHEPTETUKHU. DKOJOTUYECKUE ACTIEKTHI S/IEPHOM SHEPTETUKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE MTO3UTPOHA.
MeTtonpl HAOMIOICHHS ¥ PETUCTPAIIUN SJIEMEHTAPHBIX YaCTHII.
®dynaameHTanbHble B3auMoecTBrsl. EAMHCTBO hu3HUYecKoil KapTUHBI MUpA.
TexHuyeckue ycTpOWCTBAa M MPAKTUYECKOE NPUMEHEHHE: JO3UMETP, Kamepa
Buinbcona, siepHbIil peakTop, aToMHast 0omoa.
Llemoncmpayuu



Cy€TunK HOHU3UPYIOLIUX YACTHII.
Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi
HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3nen 8. DiieMeHTBI aCTPOHOMMHU M aCTPOPU3NKH

Oranbl pa3BUTHd acTpoHOMHH. lIpHknanHOe M MHUPOBO33PEHUYECKOE 3HAUEHUE
aCTPOHOMMUH.

Bun 3Bé3nnoro Heba. Co3Be3ausi, sipkue 3BE37bI, IUIAHETHI, UX BUAMMOE
JBH>KCHUE.

ConneuHas cucrema.

Counue. ConHeyHas akTUBHOCTb. MicTounuk sneprun ConHua v 3BE31. 3BE3IBI,
X OCHOBHBIC XapAKTEPUCTUKU. [[narpamMma «CHEKTpaJIbHBIM KJIACC — CBETUMOCTHY.
3BE3MbI TIIABHOM MOCIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY JUIS
3BE3] TJIABHOW IOCJIENOBATENBHOCTH. BHyTpeHHee cTpoeHue 3BE3n. COBpEMEHHBIE
IIPEACTABIICHUS] O MPOMCXOXKIAECHUH W HBomonnu ConHOa M 3BE3A. OTalbl KU3HU
3BE3I.

Mineunbiii Ilyte — nHama ['amaktuka. Ilonokenwme u aBwxkenue CoiHia B
[Namaktuke. Tumnbl raakTuK. PaguoranakTuku u KBazapbl. UEpHbIE OBIPHI B sAlIpax
rajgakTHK.

Bcenennas. Pacmiupenue Bceenennoit. 3akon Xa0O0ma. Pazberanue rajaakTHK.
Teopus bonpioro B3psiBa. PenmmkToBoe U3iyyeHue.

Macmrabnas ctpyktypa Beenennoii. MetaranakTuka.

Hepewménnbie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habnrogenuss HEBOOPYXKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
OPUJIOKEHUHN ISl OMPEENICHUsI MOJIOXKEHUSI HEOECHbIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/11sl CeBEpHOro MOIYyIIapus U IPKUE 3BE3/BI.

Hab6mogenus B Teneckon Jlynsl, manet, Maeunoro [lyTu.

Oo6o0maromiee MOBTOPEHUE

Ponb Gpu3nku 1 acTpOHOMUM B SKOHOMHYECKOM, TEXHOJIOTMYECKOU, COLIMAIbHON
U 3TUYECKON cdepax NesTeTbHOCTH YeIOBEKa, pOJib U MECTO (PM3UKH U aCTPOHOMHHU
B COBPEMEHHOU HayYHOU KapTHHE MUPA, POJib PU3NUECKON Teopur B OPMHUPOBAHUN
MPEACTABICHUI O (PU3NUECKON KapTUHE MUpPA, MECTO (PU3UUECKON KapTHUHBI MHUpa B
oOILIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE.

MesxknpeaMeTHbie CBSI3H

Nzyuenne kypca ¢uszuku 0a30BOro ypoBHs B 11 kiacce ocylecTBIsieTCs ¢
Y4ETOM COAEPKATENIBHBIX MEXIPEAMETHBIX CBA3EH C KypcaMHM MAaTEMaTHKH,
OHOJOTMU, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meocnpeomemnvie nowsimusi, CBSI3aHHBIE C W3YYEHUEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHUWE, Hay4YHBIH (HakT, TUMOTe3a, (U3NYEcKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIETb, U3MEPEHUE.



Mamemamuxa:  pemieHHWEe  CHCTEMBl  YPaBHECHUH, TPUTOHOMETPUYECKHUE
GyHKIMHA: CHUHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPHUTOHOMETPHUUYECKOE
TOXJECTBO, BEKTOPbl M HMX MPOCKIMU HA OCU KOOPJWHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (PYHKIMMA, TPU3HAKK IOJ00MS TPEYrOJbHUKOB,
oTmpeiesIeHHE TUIOMIAIU TUIOCKUX (GUryp u o0bEMa Tel.

buonocus: >nexkTpuyeckue SBICHUS B JKUBOM NPUPOJE, KoJeOaTeabHbIE
JIBUKCHHSI B JKMBOW NPUPOJE, ONTUYECKHUE SIBIICHUS B JKUBOW NPUPOAE, JECUCTBHE
paauanyy Ha )KUBbIE OPTraHU3MBl.

Xumus: CTpOEHHE aTOMOB M MOJICKYJ, KPUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TeJI, MeXaHHW3Mbl 00pa30BaHUs KPUCTAIUIMUECKON PEIIETKH, CIIEKTPAIHHBIN aHAIH3.

l'eocpacghus: MarHUTHBIE MOTIOCA 3€MJTU, 3aJI€KH MAarHUTHBIX pya, (OTOChEMKA
36MHOW MOBEPXHOCTH, MPEJICKA3aHUE 3€MIICTPSICCHUM.

Texnonocua: JHMHUAM DBJIEKTPONEpenady, TEHEpATOp MEPEMEHHOTO  TOKa,
AJIEKTPOJIBUTATENb, WHAYKIIMOHHAS TI€4Yb, pajap, pPaadoNpUEMHUK, TEJICBU30D,
anTteHHa, tenedoH, CBY-meub, NPOEKIIMOHHBIM ammapar, BOJOKOHHAsl OIITHKA,
CoJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHKEHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenMera «Dusnka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaroluxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIUENH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHUX  YOEKIEHHI, COOTBETCTBYIOIIUX
TPAJUIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pean3allid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIBHOUN ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMKU 00YyYaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO O0IIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEUYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEpPECAX TPaxIaHCKOIO
oOILIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJICHICTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIMSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOM AEATEIbHOCTH;

2) IAaTPUOTHYECKOTO BOCIIMTAHMA:

c(hOpMHUPOBAHHOCTD POCCHICKOM rpaX JaHCKOH WJIEHTUYHOCTH,
NaTpuoOTU3MA;

IEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUYEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOEHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl CTETUKY HAYYHOIO TBOPYECTBA,
npucyero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3lu4yHbIM cdepaM mpodhecCHOoHATbHON JesTeIbHOCTH, B TOM
YHCJIe CBA3AHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUU BCEH KU3HH;

6) 3K0JI0rHYeCcKOro BOCIIUTAHUS

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

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (PU3NUECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIBHOCTH, T'OTOBHOCTH B MpOLECCE
U3ydeHHus  (QU3MKU  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaJIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE YUeOHbIE JeiiCTBUSA
ba3oBble jornueckme geicTBUs:
CaMOCTOATENLHO  (OopMyJIMpOBaTH W aKTyallu3UpoOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IENH JEeATeJIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M NPOTUBOPEYUSI B  PaccMaTpUBaEMbIX
(bU3MYECKUX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHHs] MPOOJEMBI C YYETOM aHAIM3a WMEIOIIMXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI AEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCIOBHSIX  PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS,
pa3BUBATh KPEATUBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.
Bba3oBnle ucciienoBarejbcKkye 1eMCTBUSA.
BJIQJIETh HAYYHOM TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATENbCKONW U MPOSKTHON AESITeNbHOCTU
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHMS;

BJIAJCTh BHUAAMH JESATEIBHOCTH IO IMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTAlUY, MPeoO0pa3OBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalHsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKU;

BBISIBJIAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIIeHUs, HaXOIUTh ApTyMEHThl HJi J0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYyJIHpPOBaTh COOCTBEHHBIE 33Jaud B 00pa30BaTEIBHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTh 3HaHUSA 1O (HU3UKE B MPAKTHYECKYI0 001acThb
KU3HEICATEIbHOCTH;

YMETb UHTErpPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE UJIEH, TPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

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

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4E€HUs MHPOpMaAUU (PU3NUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYILIECTBIIATH IOUCK, AaHAIU3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONB30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OpraHU3aI[MOHHBIX
3a/lad ¢ CcoOMoJieHHneM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCcOCOEpEeKEeHHsI, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COACpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHaYeHHsI HHPOPMAITUH U 1IEJICBON ayAUTOPHH, BHIOMpPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIe Y4eOHbIe AeHCTBHS:
OCYHIECTBJISATh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEesTeIbHOCTH;



pacrno3HaBaTh MPEANOCBUIKA  KOH(DIUKTHBIX CHUTyallMd #  CMsr4aTh
KOH(JIUKTBL;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

IIOHUMAaTh M HCIIOJIb30BaTh MIPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C y4E€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJI0TO WICHA KOJUIEKTUBA;

IPUHUMAaTh [EJIM  COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBaTH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATH IIIAH JCHCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAaueCTBO CBOEr0 BKJIAJa M KaXJOI0 YYaCTHUKA KOMAaHIbI B
oO1IMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[pe/uiaratb HOBBIE IIPOEKTHI, OLIEHMBATh HUIEHU C TO3ULUUNA HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEACHHUE B PAa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATENIbHYIO JEATEIbHOCTh B 00JIacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh W (HOpMyIHpPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTABJISITh IUJIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JlaBaTh OIICHKY HOBBIM CUTYaIIHIM;

pacuMpsTh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIUUHBIX MPEOYTCHUIH;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTUpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATh (POPMHUPOBAHUIO U TMPOSIBJICHUIO JPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH UHTEJJIEKT:

JlaBaTh OIEHKY HOBBIM CUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJIAJE€Th  HABBIKAMM  IO3HABATENBHON  peduieKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENbHBIX TMPOLECCOB, HMX PE3yIbTaTOB H
OCHOBaHUI;



WCITIOJIB30BATh MPUEMBI PeIICKCUU TSI OLICHKU CUTYyaIluH, BEIOOpa BEPHOTO
pEIICHMS,;

YMETh OIIEHWBATh PHUCKH W CBOECBPEMEHHO IPUHUMATH PEMICHUS TO WX
CHUKECHMUIO;

NpPUHUMATh MOTHUBBI W apryMEHTBhl JPYrHUX IMPU aHaIU3€ pe3yJIbTaToB
JeSITEIbHOCTH;

MPUHUMATH Ce0s1, TOHUMasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

NpPUHUMATh MOTHUBBI W apryMEHThl JPYrHMX IMPU aHalIU3€ pe3yJIbTaToB
e TEeIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIMOKH.

B mporecce noCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOSHHUS IMPOTPAMMBI
no (u3MKe IS YPOBHSI CpPEIHEro oOIero oOpa3oBaHUs Yy OOydarOUIuXcCs
COBEpUIEHCTBYETCS HIMOIIMOHATIBHBIH UHTEJIEKT, IpeAnoIararonmi
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATILHOE
COCTOSIHHE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM AMOIIMOHAILHON CQeEpHl,
OBITHh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIECHHME, CIOCOOHOCTh aJanTUPOBATHCS K
HYMOITMOHAIEHBIM U3MEHEHHSIM M TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAITMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEIH H
yCcrexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh IMOIIMOHAILHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIICCTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKNBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U Pa3peiiaTb KOHPIUKTHI.

INPEJIMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha IpUMEpax pojiab M MeCTO (Pu3nKd B (HOPMHUPOBAHUH
COBPEMEHHOW HAay4YHOW KapTHUHBI MHUpPaA, B PA3BUTUHU COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIIBHOCTH JIFOJICH;

YYUTBIBATh TPAHMIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuajibHas TOYKa, MHEepIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEIO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHHS Ia30B, )KUIAKOCTEN U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU pPelIeHn: (PU3NIECKux 3a1ad;



pacno3HaBaTh (PU3NUYECKUE SIBICHUS (TPOIECChI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSPHO-KUHETUYECKON TEOpUM CTPOCHHS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBIKEHUE, CBOOOJHOE TMaJieHue TeJ, ABUKEHUE 10 OKPYKHOCTH, WHEPIHS,
B3aumojencTere Ten, Auddys3us, OpOYHOBCKOE IBWKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHNE 00bEMA TEJT TIPU HArpEeBaHUH (OXJIAXKICHUH ), TETUIOBOE
paBHOBECHE, UCIAPEHHUE, KOHACHCAIMS, TUIaBJICHUE, KPUCTAJUIU3AlUS, KUIICHHUE,
BJIQYKHOCTh BO3/lyXa, MMOBBIIICHHUE JABJICHUS Ta3a [PU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKIY I[apaMeTpaMu COCTOSIHMS Ta3a B  HM30Mpolieccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/I0B;

OMUCHIBATh MEXAHUYECKOE JIBM)KEHUE, UCIOJb3ys (DU3NUEeCKUEe BEIMYMUHBI:
KOOpAMHATa, MyTh, MEpPEMElNIeHHnEe, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETHYeCKasi YHEeprusi, MOTCHIMAIbHAS DHEPIrusi, MEXaHHUUecKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWU TPaBUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEJIUYUH, UX OOO3HAYECHHUS U EIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEJIIMUMHY C JAPYTUMU
BEJIMYMHAMU;

ONMUCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONIb3YsT (DM3UYECKHME BEJIIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPTysl XaOTUYECKOTO JBIKCHUS MOJICKYJI, CpeIHEKBaIpaTUIHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSIS SHEprusi, padora rasa,
KOO (PUIIMEHT TMONEe3HOTO JEWCTBHUS TEIUIOBOTO JIBUTATENsl; TPU OMUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIb3YEMbIX BEIWYWH, WX
00O3HAaUEHUsT W EAWHMIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3UYECKYIO BEJTUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYCHHBIE AICKTPUUECKUE CBOMCTBA BEILIECTBA U DJICKTPUUECKUE
sBJICHUsI (TTPOLIECCHI), UCTIONB3Ys (PU3WYECKHE BETUUYMHBI: AIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE T0JIEe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
NPy OMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMYMH, UX OOO3HAYCHUs] W EJUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHAM3UPOBATh (PU3MUECKHE MPOIECCHI U SBJICHUS, UCIIONB3Ys (U3MUECKHE
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS HMITYJIhCa,
NPUHLUN CYNEPHO3UIIUA CHJI, TPUHITUIT PABHOINPABUS HMHEPLUHAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEHEN KMHETUUYECKOW SHEPTrUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COJIFOTHOUN TeMmnepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHS
AIEKTPUUECKOr0 3apsijga, 3akoH KyloHa, Mpu 3TOM pa3ivyarh CIOBECHYIO



(bOopMyIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIOBUsS (TpaHUIIBL,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; paziuyaTh yCJIOBHsS UX O€30MMACHOTO UCIOJIb30BAaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C HCITOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBarh MpodlieMy/3aadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIONKEHHOTO O0OpYIOBaHUS, MPOBOJMUTH OIBIT U
(bopMyIMpOBaTH BHIBOIBI,

OCYIICCTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUSCKUX BEITUYHH, TIPH
TOM BBIOMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M WCIOJb30BaTh H3BECTHHIC
METO/Ibl OLIEHKHU MOTPEUTHOCTEN N3MEPEHUI;

UCCJIENOBATh  3aBUCHUMOCTH  MEXIYy  (PU3MUECKUMHU  BEIUYUHAMHU  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(GUKCUpPOBATh PE3YyIbTATHl TMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BUJIE Ta0nuIl ¥ TpadUKOB, AETaTh BBIBOABI IO Pe3yIbTaTaM HCCIEAOBAHNUS;

coOJII01aTh MpaBuiia 0€30MacHOr0 TpyJa MPHU MPOBEICHUU HUCCIEIOBAaHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeOBAaTEIbCKOW U MPOEKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JaOOPaTOPHOTO
000opy1I0BaHUS;

pemiath pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MUYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJECINb, BBIIACHITh (PU3NUECKUE BEJIMYMHBI U (POPMYIIHI,
HEOOXOMMBbIE NIl e€ pelleHus, MPOBOJAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
MOJTYYCHHOTO 3HAYCHUS (PU3UYECCKON BEIIMUNHBI,

penaTh Ka4eCTBEHHBIE 3a/1aui: BBICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
LENOYKY PacCykJCHUU C OMOpON Ha M3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCTIONB30BaTh  MPH  pPEIIEHWH  y4eOHBIX  3aJad  COBpPEMEHHBIC
WH(OPMAITMOHHBIC TEXHOJIOTHH JIUIS IOWCKa, CTPYKTYPHPOBAHUS, HHTEPIIPETAITUN
U TIPEICTABJICHUS YUEOHOW U HAYYHO-TIOMYJIAPHON MHGOPMAIINH, TOJTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

MIPUBOJINUTH MIPUMEPHI BKJIaJla POCCHIUCKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IMPOILIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpalIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU



YCTPOWCTBAMH, NIJIi COXPAHEHUS 37I0POBbS M COOJIOIEHUS HOPM IKOJIOTHYECKOTO
MIOBEJCHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TIpYINNE C BBHIIOJHEHUEM PA3JIMUHBIX COIMAIBHBIX PpOJIEH,
IJIAaHUPOBaTh PpalbOTy TPYIIIBI, pPAMOHAIBHO pacHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATH JACATEIHHOCTh B HECTAHAAPTHBIX CUTYAIUIX, aJ€KBATHO OIICHUBATH
BKJIJT K&KIOTO U3 YIaCTHUKOB TPYMIIBI B PEIICHUE pacCMAaTPUBAEMON MTPOOIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib M MeCTO (Pu3nku B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTHUHBI MHpA, B PA3BUTUM COBPEMEHHON TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh M €IUHCTBO
(u3MYECKON KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJIEIeH:
TOYEUHBIN 3JIEKTPUUECKUMN 3apsl, JIyd CBETA, TOUCUHbI UCTOUYHHUK CBETA, sSACpHAs
MOJIEIb aTOMa, HYKJIOHHAsi MOJIeJIb aTOMHOTO sifjpa MPHU PEIICHUH (PU3HUUYECKUX
3a/1ay;

pacrio3HaBaTh (pU3HYECKUE SIBJICHUS (IIPOIECCHI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DJIEKTPUUYECKAs TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XUMHYECKOE, MarHUTHOE JEWCTBUSA TOKA, B3aUMOJICHCTBHE
MarHuTOB, DJJICKTPOMAarHUTHAash WHAYKIWS, JCHCTBUE MArHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, NPSIMOJIMHEHHOE PacIpOCTPAHEHUE CBETa, OTPAXKEHUE, IPEIOMIICHUE,
uHTephepeHus, audpakuus W TOJApU3AIMS  CBEeTa, JUCIEPCHUS CBETa,
dbotoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE JTaBICHNUES, BOSHUKHOBECHUE
JUHEWYaTOro CHeKTpa aToMa BOJOPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

OMKUCHIBATh M3YYEHHbIE CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJUMOCTH  pPa3dUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOJB3Ysl (PU3MYECKHUE BEIUYUHBI:
AIICKTPUUYECKUN 3apsijl, CUJIa TOKa, DJICKTPUUYECKOE HAIpPSKEHUE, IICKTPUUECKOE
COTNPOTUBRJICHUE, PA3HOCTH MOTEHIIMAJIOB, AJIEKTPOJBIDKYIAS CHJIa, paboTa TOKa,
WHIYKIUST MarHUTHOrO Mojis, cuia Ammepa, cuia JlopeHiia, MHIYKTHBHOCTb
KaTYIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoJieOaHU B KoJebaTeIbHOM KOHTYpe, 3apsii W Ccujla TOKa B IMpolecce
rapMOHMYECKUX DJEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsIHUE U
ONTUYECKas CUJia JIMH3BI, MPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3UUECKHMA
CMBICI HCIIOJb3YEMbBIX BEJIMYMH, HMX OOO3HAYEHUS W EIUHUIIBI, YKa3blBaTh
bopMysbl, CBA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;



OMUCHIBATh H3YyUYCHHBIE KBAHTOBBIC SBJICHHUS M TMPOLIECCHl, HCIOIb3YS
bu3MYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETa, SHEPTHUS U UMITYJIbC (POTOHA, IEPUOJ TIOTypacaaa, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUEHUS W EIMHMIIbI, YKa3bIBaTh (POPMYIIbI,
CBS3BIBAIONIUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAYCHHE (PU3NUECKON BEITUINHBL,

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Yys (PU3HUECKHE
3aKOHBI U MPUHIUIBE: 3aKOH OMa, 3aKOHBI MOCTIE0BATEIBLHOIO U MAPaLIETbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHON
WHYKIINH, 3aKOH MPSMOJUHEUMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODUHIITEHa M Portorddexra,
3aKOH COXPAHEHUsl SHEPrUHU, 3aKOH COXPAHEHHUs HMMITYJIbCA, 3aKOH COXPAHEHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHHUsI MAacCOBOrO 4ucia, mocrynartel bopa,
3aKOH PAaJIMOAKTHUBHOTO pacmaja, Mpy 3TOM pasjinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAXKEHHUE U YCJIOBUS (TpaHUIbl, OOJIACTH)
MPUMEHUMOCTH;

ONpENIENIATh HANIPABICHUE BEKTOPA UHAYKIIMM MarHUTHOTO TOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;

CTPOMTh UM OIHCHIBATh H300paXEHHE, CO3/1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJIEIOBAHUIO (PU3WYECKUX SBJICHUN U
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW: MNpPU 3TOM
dbopmyupoBath TpobiieMy/3agady M THUNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYAOBaHHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BHIBOBI,

OCYIIECTBIISAThH MPSAMbIE U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CMOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
OpSIMBIX  U3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTAaHOBKY, (UKCHUPOBATH
pEe3yNbTAaThl MOJYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoB, JAeaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBAHNUS;

coOJiro1aTh MpaBuia 0€30MacHOTO TpyjJa MPU MPOBEACHUU UCCIICAOBAHUN B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM W IMPOEKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyI0BaHUS;

pemath pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (DU3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu



BBIOMpaTh (PU3UUIECCKYIO MOJECIb, BBIICIATh (DHU3UYCCKHE BEIUYHHBI ¥ (DOPMYIIHI,
HEOOXOUMBIC JUIS €€ pEIIeHUs, MPOBOJAUTHh PACUETHl M OLCHUBATH PEATBHOCTD
MOJTy4EHHOTO 3HAUYCHUS (PU3HUSCKOMN BEIIMIMHBI;

pelaTh Ka4eCTBEHHbBIC 3a/[aui: BEICTPAMBATh JIOTHUECKU HEMPOTHBOPEUUBYIO
IICTIOYKY PaCCYXKJICHHH C ONMOpOW HAa HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHUS;

UCIIOJIb30BaTh  IMPH  pPEIICHWW  y4eOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPUPOBAHHUS, HHTCPIPETAIIMN
U TIPEJICTABJICHUS YYCOHOM W HAYYHO-TIONYJISIPHOW WHGOPMAIIMHU, TIOTYYCHHOW U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYCCKH aHAJTM3UPOBATH MOJIy4aeMyto HH(OPMAIIHIO;

OOBSCHATH TPHHIMIIBI JICHCTBUS MAaIllMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3jiMyaTh YCIOBUS UX OS30MACHOTO MCIOJIb30BAaHUS B IMOBCEIHCBHOM
KU3HU;

IPUBOUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YUCHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIICCCOB OKPYKAIOIIECIO MHpA, B Pa3BUTHE
TEXHHKHU M TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS 1O (PU3UKE B IMOBCCAHEBHOW JKU3HH
U oOecrieueHus: 0€30MMacHOCTH TP OOpaIlleHUH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3J0POBbSI M COOJIFOJICHUST HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpyIIE C BBINOJHCHHEM pPa3IMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIBI, PAMOHAIBHO paCHpeleisaTh OOS3aHHOCTH U
TUTAHUPOBATh JICATEIHPHOCTh B HECTAHIAPTHBIX CUTYAIMSIX, aJcKBaTHO OIICHHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIBI B PEIICHUE PacCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoandecTBo yacoB
HaumeHoBaHue pa3jiesioB U TeM

Ne i/ Konrpouabnbsie IIpakrnyeckue
MPOrpamMMbl Bcero
padoTshI padoThI
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2
Htoro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemartuka 5
2.2 Junamuka 7
2.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOIH 9 1
TEOPHH
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1
33 ArperaTHble COCTOSHUS BEILECTBA. 5

da3oBbIe Mepexoabl

JJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6nmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72



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

Hroro no pazaeny

Paznen 4. JIEKTPOJANHAMUKA
4.1 DIIeKTpOCTaTUKA

[TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B
pa3IMYHBIX Cpeaax

4.2

Hroro no pazgeny
Pe3epBHOe Bpems

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

24

10

12

22

68

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72



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

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Ne i/

Paznea 1. JIEKTPOJAUHAMUKA

MarunuTtHoe nojie. DJIeKTpOMarHuTHas
WHIYKIIHS

11

Hroro no pasaceiny

Paznen 2. KOJIEBAHUSA 1 BOJIHbBI

MexaHuuyecKkue u QJICKTPOMArHuTHLIC

2.1
Koie0anus
99 MexaHHUEeCKUE U DIICKTPOMAarHUTHBIC
' BOJIHBI
2.3 OnTtuka

Uroro no pazgeny

KoanuecTBo 4acoB

Bcero
padoTshI

11 1

11

10

24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OcHOBBI cielaIbHOM Teopun

OTHOCUTCJIBHOCTHU
Hroro no pazneny

Pa3zgen 4. KBAHTOBAS ®PU3UKA
4.1 DeMEHTHI KBAHTOBOM OMNTHUKHU

4.2 Crtpoenue aToma

4 1

KonTpoabHbie

IIpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK



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

4.3 ATOMHOE SApO 5

Wroro no pazueny 15
Paznen 5. 3JIEMEHTbBI ACTPOHOMUWU U ACTPO®PU3UKHN
5.1 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 7

Htoro no pazneny 7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O06o0maroiee MOBTOPEHUE 4
Hroro no pasneny 4
PesepBHOe Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c



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

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

®du3nka — HayKa 0 IpUpo/e.
Hay4Hbie MeTO/1bI TO3HAHUS
OKPY’KaIOIIeT0 MUpPa

Pounb u mecTo dusuku B
(dbopMUPOBAHUU COBPEMEHHOM
HAy4YHOU KapTUHBI MUDA, B
IPAKTUYECKOHN AESITEIbHOCTH JIIOIEH

MexaHndeckoe ABIKCHHUE.
OTHOCHUTEILHOCTh MEXAQHUUECKOTO
neuxeHus. [lepemenienue, CKOpocTsb,
YCKOpEHHE

PaBHOMEpHOE ITPsAMONIMHEHOE
JIBIDKCHUE

PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE
JIBYDKCHUE

CBoOoiHOe majieHne. Y CKopeHue
CBOOOIHOTO IMaJICHUS
KpuBonuHeliHOE nBUKEHUE.
JBr>keHME MaTepuaIbHOM TOUKH I10
OKPY>KHOCTH

[IpuHIUIT OTHOCHTENBHOCTH [ anmuies.

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/ff0c32e2

bubmuorexa [JOK
https://m.edsoo.ru/ff0c33e6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3508

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c372e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c39cc

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc3ada

bu6mmoreka [IOK


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

10

11

12

13

14

15

16

17

HNuepunanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

Macca tena. Cuia. [punnun
cynepnosuiuu cuil. Bropoit 3akox
Herorona miis MarepuanbHOM TOYKU

Tpetuii 3akon HeroToHa niis
MaTepHaIbHBIX TOUCK

3aKoH BCCMHPHOI'O TATOTCHUA. Cuia
TAXKCCTH. HepBaﬂ KOCMHNYCCKad
CKOpPOCTb

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. Koadduument tpenus.
Cuiia COnpOTUBIICHHUS TP IBHKCHUT
TeNa B KUJAKOCTH WJIH ra3e

IToctynarenbHOE U BpalaTeabHOe
JBUKEHHE a0COMIOTHO TBEPAOTO TENa.
MowmeHT cuibl. Ilneuo cunsl. YciaoBus
paBHOBECHS TBEPAOTO TEJIA

HMitynbsc MaTepUabHON TOUYKH,
CUCTEMBI MaTEpUAJIbHBIX TOYEK.
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS
uMIyibca. PeakTuBHOE NBUKEHME
PaboTa 1 MOIIHOCTE CHJIBI.
Kunernueckas s3Heprusi MaTrepraabHON
Touku. Teopema 00 U3MeHEHUN
KMHETUYECKOU DHEPrUu

[ToreHmanpHas 3HEPrUsl.

https://m.edsoo.ru/ffOc3be8

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3d00

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3el18

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c41a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4502

bu6mmoreka [IOK


https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

18

19

20

21

22

23

24

[ToTenuuanpHas 3HEPTUs YIPYTo
ne(OpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

IloTenumanbHble M HENMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPIruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha MIPUMEPE PACTSHKCHUS
PE3UHOBOTO KI'yTa)

KonTponbHas pabora no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

Xapaktep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mogenu cTpoeHus ra3oB, JKUAKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konugectso
BemlecTBa. [locrosuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp

https://m.edsoo.ru/ff0c461a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc?2



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

25

26

27

28

29

30

31

32

33

34

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpeHEel KHHETHYECKOM SHEPrUuun
JBUKCHHS MOJIEKYJI. Y paBHEHUE
MeunneneeBa-Kianeiipona

3akoH /lanbToHa. ['a30BbIC 3aKOHBI

JlaGopaTtopHnast pabora
«HccnenoBanue 3aBUCUMOCTH MEXKITY
napaMeTpaMu COCTOSTHHS
Pa3peKEHHOTO ra3a

N3omporieccsl B HaeanbHOM Ta3e U UX
rpaduveckoe MmpeacTaBIecHIEe

BuyTpeHHss sHEprus
TEPMOIMHAMUYECKON CUCTEMBI U
crocoOrlI e€ n3mMeHenns. KonmuuecTno
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPTHUS OJJHOATOMHOTO UJI€aTFHOTO
rasa

Bunae! rerionepenaun

VY nenpHas TENI0EMKOCTD BEIISCTBA.
KonnuecTBo TemioTs! npu
Tertonepenayde. AnnabaTHbBIN TIpoliece
[IepBblii 3aKOH TEPMOAMHAMUKH U €TO
MIPUMEHEHHUE K U30Mpoleccam

HeoOpatumocTs npoiieccoB B

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

bubmuoreka [JOK
https://m.edsoo.ru/ffOc511e

bubmuorexa [JOK
https://m.edsoo.ru/ff0c570e

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c5952

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c5c36

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

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc5efc

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

35

36

37

38

39

40

41

42

43

44

45

npupone. Bropoii 3akoH
TEPMOJIMHAMUKHI

ITpunnun nevicrBus u KII/ TermoBoi
MallHBI

[uxn Kapno u ero KIIJ]

DKoJIorHu4YecKre mpooIeMbl
TETUIO3HEPTETHKH

O6o6maromuit ypok «MomnekynsipHas
¢usnka. OCHOBBI TEPMOAMHAMHUKI

KonTponbhas pabota no teme
«Monexynspnas pusuka. OCHOBBI
TEPMOIMHAMUKI

[TapooOpa3zoBanue u KOHICHCALIMSL.
Hcnapenne n kunenue

AOCOIOTHAs U OTHOCUTEIbHAS
BJIAJKHOCTh BO3/1yxa. HachleHHbIN
nap

TBépnoe teno. Kpucramnmueckue n
amop(HbIe Tera. AHU30TPONUS
CBOWCTB KpHCTaLIOB. Kujakue
Kkpuctauibl. COBpeMEHHbIE MaTepHUaITbI

[TnaBneHure U KpUCTAIUTH3ALINS.
VY aenbHas TEIIIOTA TUIABJICHUSI.
Cyb6numarus

ypaBHCHI/IC TEIUIOBOro OanaHca

OnexTpuzanus Ten. JNEKTPUIECKUi
3apsq. [IBa Buaa aJ€KTpUUECKUX

https://m.edsoo.ru/ff0c6230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6938

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c63b6

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c64d8

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c65f0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6708

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6820

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

46

47

48

49

50

51

52

53

54

3apsiI0B
[TpOBOTHUKH, TUITCKTPUKHU U

MOJIYITPOBOJITHUKH. 3aKOH COXPAHECHUS
AIIEKTPUYECKOTO 3apsia

B3aumoneiictBue 3aps10B. 3aKOH
Kynona. ToueuHbIil 3JIeKTpUUYECKUI
3apsn

Hanpsx€HHOCTB 31EKTPUYECKOT0
nosist. [IpuHuun cynepno3uuuu
3JIEKTPUYECKUX NoJieh. JInHumn
HANPSKEHHOCTH

Pabota cui snekTpocTaTH4ecKoro
noiia. ITorennman. PasHoctb
IMOTEHIINAIOB

HpOBOI[HI/IKI/I W JUDJICKTPHUKU B
SJICKTPOCTATUYICCKOM IT0JIC.
I[HBJIGKTPH‘IGCK&?I IMPOHUIIACMOCTD

OnektpoéMkocTh. Konnencarop

DNEeKTPOEMKOCTD TIIIOCKOTO
KOH/IeHCAaTOpa. DHEPTHUs 3apsHKEHHOTO
KOHJIeHCaTopa

JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHZAEHcaTopa"

[IpuHIMI NElCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOITMPOBAJIBLHOTO
armapara, CTpyMHOro IpuHTepa.
DJNeKTpOoCcTaTUYECKas 3allHTa.

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6bcc

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6ced

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6df2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6f00

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7018

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7126

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
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59

60

61

3azemyIeHHE SIEKTPONPUOOPOB

DJIEKTPUUYECKUI TOK, YCIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma st
ydacTKa LHenu

[TocnenoBarenbHOE, NapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabora
«M3y4eHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

PaboTa 1 MOIIIHOCTb AJIEKTPHUYECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A1 TOJTHOM (3aMKHYTOI)
anekTpuyeckoit nenu. Koporkoe
3ambIkaHue. JlabopaTopHas pabora
«M3mepenne D/1C nctounnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX
METaJNIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOIUMOCTh

DNEKTPUUECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

[TomynpoBoIHUKH, UX COOCTBEHHAs U
IIpUMeCHas MpoBOAUMOCTb. CBOMCTBA
p—~n-niepexona. ITosynpoBoTHUKOBEIE
npudopbI

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

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
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63

64

65

66

67

68

DIIEKTPUUYECKHI TOK B pacTBOpax U
paciuiaBax 3JeKTPOJIUTOB.
DNEKTPOIUTHYECKAs TUCCOLUAIHS.
DIIEKTPOIIN3

DIIEKTPUYECKHI TOK B razax.
CamocTosiTenTbHbIN 1

HECaMOCTOSTEILHBIN paspsa. Momnawus.

IInasma

DneKkTpruuecKue Npudopsl U
YCTPOMCTBA U UX MPAKTUIECKOE
npumeHenue. [IpaBuia TeXHUKU
0e30MacHOCTH

O06o0marmuii ypok
«OIEKTPOIMHAMUKAY
KonTponbhas pabota mo Teme
«9nekrpocraruka. [locrosHHbIN
ANEKTPpUYECKUN TOK. TOKHU B
pa3IMYHBIX CpEIax»

Pe3epBHblii ypok. KoHTponbHast
pabota no Teme "DIeKTpoANHAMHUKA"

PesepBubIil ypok. O6001maronuii ypok
o Temam 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c8a8a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

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



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Ne
n/n

Tema ypoka

IlocTosTHHBIE MAarHUTEI K UX
B3aHMOHeﬁCTBHC. MarauTHoe MoJe.

Bexkrop MaruutHOM MHAYKUMH. JIMHUM

MAarHUTHON MHIYKIIHHA

MarauTHO€ 10JI€ MPOBOJIHUKA C
TokoM. OnbIT Dpcrena.
BzaumoeiicTBrue MpOBOJHUKOB C
TOKOM

JIaGoparopHas pabota «/3yuenue
MarHUTHOT'O MOJIS KaTyLIIKU C TOKOM)

JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.
JlabopaTopHas pabota
«HccnenoBanue nemucTBus
IIOCTOSIHHOI'O MarHUTa Ha pamMKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TOJIS Ha
JBIKYILYIOCS 3apSDKEHHYIO YaCTHILY.
Cuna Jlopenna. Pabota cuibl
JlopeHua

DnexTpoMarHuTHas uHAyKIus. [ToTok
BEKTOpa MarHuTHON uHAyKIuu. 3/1C
MHIYKIHUH. 3aKOH JIEKTPOMAarHUTHON

KoanuecTBo 4acoB

Bcero

KonTpoabHbie
padoThI

Jara
IpakTuyeckue
U3y4eHus
padoThI
1
1

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9778

bubmuorexa [IOK
https://m.edsoo.ru/ff0c98fe

bu6anoreka LIOK
https://m.edsoo.ru/ff0c98fe

bu6anoreka LIOK
https://m.edsoo.ru/ff0c9ac0

but6mmorexa [IOK
https://m.edsoo.ru/ff0c9df4



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

10

11

12

13

14

naaykunu Gapanes
JlaGopaTopHas pabora
«HccnenoBanue sIBICHUS
3JIEKTPOMArHUTHON MHIYKIIUW»

NuaykTuBHOCTB. SIBIICHUE
camouHaykiuu. JIC caMOMHAYKIIUH.
DHeprusi MAarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPUTEIIN 3JIEMEHTapPHBIX YaCTHII,
WHAYKIIMOHHAS TI€Yb

O6o6maromuii ypok «MarautHoe
noJie. DNeKTPOMarHuTHasT MHAYKIIUSD)

KonTponbnas pabora no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi HHIYKLUS»

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBparenue sHepruu
JlabopaTopHas pabota
«HMccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HUTH OT JUTUHBI HUTH W MacChI TPy3a»

Konebarenbublit KoHTYp. CBOOOIHBIE

but6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

but6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

bu6anoreka LIOK
https://m.edsoo.ru/ff0cad58

bu6nmnorexa LIOK
https://m.edsoo.ru/ffOcaf06

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

15

16

17

18

19

20

QJICKTPOMArHMTHBIC KoJieOaHHs B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

[IpencraBnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue Koyebanus. Pe3oHanc.
BreIHyKICHHBIE 3JIEKTPOMAarHUTHBIC
KoJeOaHus

Ilepemennsblit Tok. CUHYCOUJAJIbHBII
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKa. AMIUITUTYAHOE U
JICWCTBYIOIIEE 3HAYEHHUE CHIIBI TOKA U
HaIpsKEeHUs

Tpaucpopmarop. [Ipoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOT0 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepenady

DKOJIOTHYECKUE PUCKHU TIPU
MIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosnp3zoBanus
3JIEKTPOIHEPTUU B MOBCETHEBHOM
KNU3HU

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

bubmuoreka IIOK
https://m.edsoo.ru/ffOcbb86

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

bu6nuorexa [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

21

22

23

24

25

26

27

28

29

30

MexaHn4yecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon. CkopocTts
pacrnpocTpaHeHUs U JIIMHA BOJIHBI.
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI

3Byk. CKOpoCTh 3ByKa. I poMKOCTh
3ByKa. Beicora Tona. TemOp 3ByKa

DNeKTPOMarHUTHHIE BOJHBI, MX
cBoKcTBa U cKopocTh. [Ikana
OJICKTPOMArdHMTHBIX BOJIH

[TpuHIKIIBI paTUOCBS3U U
TeneBuieHus. Pa3Burue cpeacTs
cBsa3u. Paguomoxarmus

KontponbHas padota «Konebanus u
BOJIHBI»

[IpsmonnHENHOE pacpoCTpaHEHHE
CBETa B OJIHOPOJHOM Cpeje.
Todeunsblili ICTOYHUK cBeTa. JIyd
cBeTa

OTtpaxenue cBeTa. 3aKOHbI
oTrpaxkeHus ceera. [locTpoeHue
M300pakKeHU B IJIOCKOM 3epKajie

IIpenomiienue csera. [lonnoe
BHYTpeHHee oTpakeHue. IIpenenbHbril
yroJl IOJIHOTO BHYTPEHHETO
OTpakKeHUS

JlaGopatopnas pabora «3mepenue
MoKa3aTeJsi PeIOMIICHHS CTEKIIa

JIunzel. [loctpoenne nzodpaxeHuii B

bubnunoreka LIOK
https://m.edsoo.ru/ffOcca54

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

but6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

bubnunoreka LIOK
https://m.edsoo.ru/ffOcc6f8

bubanoreka LIOK
https://m.edsoo.ru/ff0cd350

bubnmnorexa LIOK
https://m.edsoo.ru/ffOcd4e0

bubnunorexa LIOK
https://m.edsoo.ru/ffOcd7f6

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcd67a

bubanoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

31

32

33

34

35

36

37

38

39

nuH3e. Popmysia TOHKOM JIMH3HI.
YBenuueHue JIMH3bI

JIaboparopHast pabota
«MccnenoBanne CBOMCTB
M300paXEHUI B TUH3AX»

Hucnepcus cera. Cl0KHBIN COCTaB
oenoro ceera. L{er. JlabopaTopnast
pabota «Habmonenne aucnepcuu
CBETa»

HNutepdepennus cera. udpakius
ceera. JludpaknnonHas pemérka

[TonepedHOCTH CBETOBBIX BOJIH.
ITonspusanusa ceera

OnTrueckue NpuOOpbI U yCTPOUCTBA U
yCIJIOBUS UX 0€30I1aCHOI0 IPUMEHEHUs

rpaHI/II_ILI MNPUMCEHUMOCTHU
KJIaCCUYECKOM MEXaHUKH. HOCTy.]'IaTLI
CIIELMaJIbHON TCOpHUn
OTHOCHUTCIBHOCTU

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH.
3ameJieHre BpPEMEHH U COKpAILEHUE
JUINHBI

OHeprust ¥ UMIYJIbC PENSTUBACTCKON
yacTULbl. CBSA3b MAcChl C SHEPTHEN U
HMITYJIbCOM. DHEPIHsl MOKOs
Kontponbras padota «Onrtuka.
OcHOBBI cIEIMANILHON Teopun
OTHOCHUTEIIBHOCTH

https://m.edsoo.ru/ffOcddle

bubnunoreka LIOK
https://m.edsoo.ru/ffOced22

bubnunoreka LIOK
https://m.edsoo.ru/ffOcf02e

bu6nmnorexa LIOK
https://m.edsoo.ru/ffOcf862

bu6anoreka LIOK
https://m.edsoo.ru/ffOcfa42

but6mmorexa [IOK
https://m.edsoo.ru/ffOcfc68

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
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41

42

43

44

45

46

47

48

49

®otounbl. opmyna [Mnanka. DHeprus
U UMIyJbC pOTOHA

OTKpbITHE U HCCIIEI0BAHUE
dororddexra. OnwiTer A. T
CroneroBa

3akonbl portorddekra. YpaBHeHHE
OiiHmTeliHa 11 poTtodrddexra.
«Kpacnas rpanuna» porospdexra

Jasnenue ceera. Onbitsl [1. H.
JleOeneBa. XUMHUYECKOE IECTBUE
CBeTa

TexHudeckue ycTpoucTBa u
MIPaKTUYECKOE TPUMEHEHHE:
dhoToseMeHT, (OTOIATUHK,
COJIHEYHas Oatapes, CBETOAHOA

Pemrenue 3amay mo reMe «DI€MEHTEI
KBAHTOBOU OIITHUKN)

Monens atoma Tomcona. OmBITEI
Pezepdopaa mo paccesHUIO 0-4aCTHII.
[Inanerapnas mozens aroma

ITocTtynater bopa

W3ny4enue u noriomeHue GoToHOB
IIpU IIEPEXOJE aTOMa C OJTHOI'O YPOBHS
SHEPIuM Ha Apyroi. Buasl criekTpos
BonHoBbI€ cBOliCTBa YacThLl. BOHBI
ne bpoins. Kopnyckynsipro-
BOJIHOBOM nyanu3M. CIIOHTaHHOE U

bubnunoreka LIOK
https://m.edsoo.ru/ffOcfel6

but6mmoreka [IOK
https://m.edsoo.ru/ffOcffc4

but6mmoreka [IOK
https://m.edsoo.ru/ff0d015e

bubnunoreka LIOK
https://m.edsoo.ru/ff0d04a6

bubanoreka LIOK
https://m.edsoo.ru/ff0d0302

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d091a

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0afa

bubnunorexa LIOK
https://m.edsoo.ru/ff0dOafa

bubanoreka [JOK
https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
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BBIHYKACHHOC U3JTYUCHUC

OTKpBITI/IC PaaIruOaKTUBHOCTH. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaIMO0AKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

DHeprusi CBA3U HYKJIOHOB B siJIpe.
SnepHble peakuuu. SnepHbIi
peaktop. [IpobrnemMspl, mEpPCIEKTHBHI,
JKOJIOTUYECKUE aCIIEKThI SIAECPHOU
JSHEPreTUKU

OnemeHTapHbIe YacTULIBl. OTKpBITHE
no3UTpoHa. MeTo bl HaOMo1eH s U
PErucTpanyy dJIEMEHTAPHBIX YaCTHLL.
Kpyrastii cton «@yH1aMeHTalIbHbIE
B3anmMoaercTBUg. EMMHCTBO
(bu3nuecKoil KapTUHBI MUPa

Bun 3Bé3anoro neba. Co3Besnus,
SPKUE 3BE31bl, IIJIAHETHI, UX BUAUMOE
neuxeHue. ColnHeuHas cucreMa
Comnsaue. CoyiHeuHast akTUBHOCTb.
Ncrounuk sHeprun CosHua U 3BE3]1

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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62

63

64

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOM
nocie0BaTenbHOCTU. BHyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIe
MIPEJICTABICHUSI O POUCXOXKICHUH U
sBomtounu CoJiHIA U 3BE3]T

Muneunsbiit [1yTe — Hama ["anakTuka.
[Tonoxenue n nuxenue ConHua B
l'anaktuke. I'anaktuku. YépHbie
JBIPBI B SIAPAX TaJIAKTUK

Bcenennas. Pa3z0oeranue rajgakTHK.
Teopust bonbiioro B3pbiBa.
PenukToBO€ U3nydyeHue.
MertaranakTuka

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMMUU U aCTPOPHUIUKI

O6o06uaromuit ypok. Ponb dpuzuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COITUATLHOM 1
ATUYECKOH cdepax AedaTeIbHOCTH
YJeJIOBEKa

O6o6maromuit ypok. Pois u Mmecto
(GU3MKK U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

O6o0maromuii ypok. Pois
¢buznueckoil reopun B GOpMHUPOBAHUU
MPEJCTaBICHUN 0 (PU3NUYECKOM
KapTUHE MHpa



65

66

67

68

Oo6o06maromuit ypox. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTaBICHUN O IPUPOE
PesepBHbIil ypok. MarautHoe noie.
DNeKTpOMarHuTHasi UHIYKIUS

PesepBHblii ypok. Ontuka. OCHOBBI
CIELMAJIbHON TEOpUHU
OTHOCHUTEJIbHOCTH

Pesepnbiii ypok. KBantoBas ¢usuka.

DneMeHThl aCTPOHOMUU U
acTpodu3uku

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bubnuorexa [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

1. T4 Mskumes, b.b. Byxosues, H.H. Corckuii «®u3uka.10 knaccy: Y4eOHUK 115
o0meo0paszoBaTenbHbBIX yupexaeHuil. — [Ipocsemenue, 2020 r.

2. @wsuka. 3amaunuk. 10-11 xi.: [Tocobue mis obmeoOpa3zoBat. yupexaeHuii / Peivkesud A. I1. -
M.: JIpoda, 2015.

3. ®wusuka. 10 wiacc: nunaktuaeckue marepuansl/ A.E. Mapon, E.A. Mapon. — M.: JIpoda, 2015.

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

1. Coopnuk 3amay no ¢usnke. 10-11 kmaccsl. (k yaeorukam I'. 5. Msxumesa u.np.) — M.:
Ok3amew, 2015.

2. @wusuka. 3agaunuk. 10-11 xi.: [Tocobue mist obmeoOpazoBart. yupexaenuii / Permkesud A. 1.
- M.: Ipoda, 2015.

3. Temarnyeckue caMOCTOSTEIbHBIC U KOHTPOJIbHBIE paboThl 1o (husuke. 10 knace. / O.U.
I'pomuesa.- M.: Dk3amen, 2015.

4. ®usuka. 10 knace: qunakrudeckue matepuansl/ A.E. Mapon, E.A. Mapon. — M.: Jlpoda,
2015.

5. JIeMOHCTpaIMOHHBINM PKCIICPUMEHT 110 (PU3UKE B CPEIAHEH IIKOJIE: TOCOOHUE I yunuTeeH /
B. A. Bypog, b. C. 3BopsikuH, A. I1. Ky3smun u ap.; mox pen. A. A. TTokpoBckoro. — 3-¢
u31., nepepadb. — M.: [Ipocsemenne, 1979.

6. DponTanbHBIE IabopaTopHbie paboThI 10 Gusnke B 7-11 kaccax 00meo0pa3oBaTeIbHbIX
yupexaenusix: K. ans yautens / B.A. Bypos, F0.U. [luk, b.C. 3BopbIkuH H Ap.; O] pe.
B.A. Bypoga, I'.I'. Hukugoposa. - M.: IlpocBemmenue: Yueb, i1ut., 1996.

7. EnuHblil rocynapcTBeHHbIN dk3aMen: Dusuka: Coopuuk 3ananuii / I'.I.Hukudopos,
B.A.Opnos, H.K.Xannanos. — M.:IIpocBemnienue, 9xcmo,2019.
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