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MNOACHUTEJBHASA 3AIINCKA

[TporpaMma 1o ¢u3uke 0a30BOr0 YpOBHS Ha YPOBHE CPEAHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJIOKEHHM W TpeOOBaHHWM K pe3yibTaTaM
OCBOGHHUSI OCHOBHOM 00pa3oBaTenbHONW Nporpammsel, mpencTtaBieHHbx B DI'OC
COO, a Ttakxke ¢ yu€rom denepainbHOH pabodeld MPOrpaMMbl BOCIUTAHUS U
KOHLEMNIMKM MpenoAaBaHus ydeOHoro mnpenMera «@Pusumka» B 00pa30BaTENIbHBIX
opranu3anusx Poccuiickoit @enepanyu, peanus3yomnux OCHOBHbIE 00pa30BaTeIbHbIE
POrpamMMBl.

CopmepxaHue TmporpaMMmbl 1O (HU3MKE HampaBieHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAY4YHOM KapTHHBI Mupa oOyuaroumxca 10—11 knaccoB mpu o0yueHun
ux (¢u3uke Ha 0a30BOM YpOBHE HAa OCHOBE CHCTEMHO-IEATEIbHOCTHOTO MOJXOJa.
[Iporpamma no ¢usuke coorBercTByeT TpeboBanusmM GI'OC COO k maaHupyeMbIM
JUYHOCTHBIM, MPEJAMETHBIM M METalpeAMETHBIM pe3yJibTaTaM OOyYEHHs, a TaKKe
YUYUTBIBAET HEOOXOAMMOCTbh pEeaJu3allMd MEXKIPEIMETHBIX CBs3ed (u3uku ¢
€CTECTBEHHO-HAYUYHbIMU YUYEOHBIMU IpeaMmeTamu. B Hell ompenenstoTcsi OCHOBHBIE
e U3yuyeHuss QU3MKU Ha YpOBHE CpeAHEro oOuiero oopazoBaHus, MJIaHUPYEMbIE
pe3yNbTaThl OCBOEHUS Kypca (DM3HKHU: JUYHOCTHBIE, METAPEIMETHBIE, IPEIMETHBIE
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUpPYEMBIE PE3yJbTaThl OCBOCHUS Kypca (M3MKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE NIPEIMETHBIE PE3YJIbTAThI IO FoJ1aM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM oOy4eHwusl.

®du3rka Kak Hayka o HanOosiee OOIIMX 3aKOHAX MPUPO/IbI, BEICTYIAsl B KAYECTBE
y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3HaHMH 00
okpyxatomeM wmupe. IlkonpHBI Kypc GU3MKH — CHCTEMOOOpa3yrOImuid s
€CTECTBEHHO-HAYUHbBIX yUE€OHBIX MPEAMETOB, MOCKOJIbKY (PU3MUYECKUE 3aKOHBI JIEKAT
B OCHOBE MPOIIECCOB W SIBJICHUM, M3y4aeMbIX XHUMHEH, Ouonorueu, (Hhuanyeckou
reorpagueit 1 actpoHoMuei. Mcnosib3oBaHue U aKTUBHOE MPUMEHEHUE (PU3HUECKUX
3HaHUU OMpereNseT XapakTep M pa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOTUH B cdepe
DHEPreTUKH, TPAHCIOPTA, OCBOCHMS KOCMOCA, IOJYYEHUS HOBBIX MAaTE€pHAJIOB C
3aJlaHHBIMU CBOMCTBaMM W Jpyrux. M3ydeHnue (pu3MKH BHOCHUT OCHOBHOM BKJaj B
(GbopMHpOBaHHE  €CTECTBEHHO-HAYYHOM  KapTUHBI Mupa  oOydarouuxcs, B
dbopMHpOBaHHE YMEHHUI NMPUMEHATh HAYYHBIA METOJl MO3HAHUSI MPU BBITOJHEHUU
UMU Y4eOHBIX UCCIIEIOBaHUI.

B ocHOBYy Kkypca ¢usuku i ypoBHS CPEIHETO 00111ero 00pa3oBaHMs MOJIO0KEH
pAI UaeH, KOTOpble MOKHO pacCMaTpHUBaTh KaK MPUHIIUIIBI €r0 TOCTPOEHHUSI.

Hoes yenocmuocmu. B COOTBETCTBUM C HEH Kypc SBISIETCS JIOTUYECKH
3aBEpUIEHHBIM, OH COJECPKUT MaTepual W3 BCEX pPa3/eiioB (PU3UKH, BKIIOYACT Kak
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.



Hoesn cenepanuzayuu. B CcOOTBETCTBHMM C HEHW Marepual Kypca (usuku
o0benuHEH BOKpPYr (¢u3nueckux Teopuil. Bemymmm B Kypce  sBIseTcs
dbopMHUpOBaHUE TPEACTABICHUA O CTPYKTYPHBIX YpPOBHSIX MaTE€pUH, BEIIECTBE U
nouie.

Hoes eymanumapuzayuu. EE peanuzanms mpeanonaraet HCIOJIb30BaHUE
TYMaHUTapHOTO TMOTeHIana (U3NYECKOM HAyKH, OCMBICICHHE CBS3U Pa3BUTHUSA
¢u3uky ¢ pa3zBUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKIUMHU, HPABCTBEHHBIMU U
HKOJIOTUYECKUMHU MPOOIEMaAMHU.

Hoes npuxnaonoii nanpasnennocmu. Kypce dusuku mpeamnoiaraet 3HaKOMCTBO C
IIMPOKHM KPYrOM TEXHUYECKUX U TEXHOJOTHMYECKHX TMPUIOKEHUNA H3yYEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonoeuzayuu  peanusyercss TMOCPEACTBOM  BBEJIECHUS  DJIEMEHTOB
coJiep KaHusl, MOCBAMIEHHBIX PKOJIOTMUECKUM IMPpoOJieMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHbI C PAa3BUTHEM TEXHMKH U TEXHOJIOTUH, a Takke OOCyXIeHus mnpoodieM
PalMOHAIBHOTO MIPUPOJIONOIB30BAHMS M 3KOJOTUYECKON O€30aCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEJAHEro OOLIEro
oOpa3oBaHMsl SBJSAIOTCS (u3nueckue Teopuu ((pOpMUPOBAHUE MPENCTABICHUM O
CTPYKTYpe MOCTpOEHMs (PU3UUYECKON Teopuu, poiau (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX MPEACTABICHUAX O MPUPOJE, TPAHULIAX PUMEHUMOCTH
TEOPHA, /ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CHCTeMHO-AESATENbHOCTHBI MOAX0J B Kypce (PU3MKH peamu3yeTcss MIpekIe
BCEro 3a CUET OpraHU3aluy 3KCIEPUMEHTAIbHOMN esATeNbHOCTH oOydaromuxcs. s
0a30BOro ypoBHs Kypca (U3MKHM — 3TO MCIOJIb30BAHHE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOpPHIE B MPOrpaMMe
no ¢usnke OObEIUHEHbI B OOLIMN CIHUCOK YYEHHUYECKUX MPAKTUUYECKUX padoT.
Boinenenre B yKa3aHHOM MepeyHEe JIa0OpaTOpHbIX pPabOT, MPOBOJMMBIX JIS
KOHTPOJISI U OLIEHKH, OCYILECTBISETCS Y4acTHUKaMHU 0Opa3oBaTeNbHOTO Ipoliecca
UCXO/JI1 U3 OCOOCHHOCTEH TIJIaHUPOBAHMS M OCHaIIeHHs kKaOuHera gusuku. [Ipu aToM
o0OecreynBaeTcs OBJIAJIEHUE OOYyYaroUMMHUCS YMEHHUSIMH TPOBOJUTH KOCBEHHBIE
U3MEpPEHHUsI, HUCCIEAOBAHMS 3aBUCUMOCTEH (DU3MUECKUX BEJIMYMH M TOCTAHOBKY
OIBITOB IO MMPOBEPKE NMPEITI0KEHHBIX TUIIOTES.

bonpiioe BHUMaHHE YIEISETCs PEIICHUI0 PACUETHBIX M KAYECTBEHHBIX 3a]ad.
[Tpu 5TOM A1 pacu€THBIX 3a/ay MPUOPUTETOM SIBISIOTCS 3a/laddl C SIBHO 33JaHHOM
bu3nuecKkol  MOJENbl0, TO3BOJSIONIME NPUMEHSATh HW3Y4YEHHBbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jefia Kypca, TaK M WHTErpUpys 3HAHUSA U3
pa3HbIX pas3fenoB. [ kKayecTBEHHBIX 3afady MPUOPUTETOM SIBISIOTCS 3a/aHus Ha
OO0BsICHEHHE MPOTEKaHUs PUINUECKUX SIBJICHUN U MPOLIECCOB B OKPYXKAIOIIEH JKU3HHU,
TpeOyroe  BblOOpa  (GU3WMYECKOW  MOACIM  JUIi  CHUTYyallMd  MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B cootBerctBUun ¢ TpeboBanusimu @I'OC COO k maTepHaIbHO-TEXHUYECKOMY
oOecrieueHnt0 y4eOHOTO Tporiecca 0a30BbIM ypOBEHb Kypca (PU3WKM Ha ypOBHE

3



cpemHero o0mero oOpa3oBaHUS JOJKEH H3Y4aThCS B YCIOBHUSX MPEIMETHOTO
KaOuHeTa (U3UKM WM B YCIOBUSX HWHTEIPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTEeCTBEHHO-HAyYHOTro IMKIa. B kabuHeTe (DU3MKU TOJDKHO OBITH HEOOXOIMMOE
nabopaTopHoe 000pYIOBaHUE JIJIsl BHIIOJHEHUS YKAa3aHHBIX B IIporpamMme mo pu3nke
YUYEHHUYECKHUX MPAKTUYECKUX paboT U IEMOHCTPAIMOHHOE 000PYI0BaHKE.

JlemoHCTpanmoHHoe  00OpymoBaHne (GOPMHPYETCS B  COOTBETCTBHH  C
OPUHITUIIOM  MHUHMMAJIBHOHW  JIOCTAaTOYHOCTH W OOECIeYMBaeT TOCTAHOBKY
NEPEUUCICHHbIX B TMporpaMme MO (U3MKEe KIIIOYEBBIX JIEMOHCTpaluil s
UCCJIEIOBAHMUSI  W3Y4YaeMbIX  SIBJIEHUHW U TPOLECCOB, OSMIHUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopaTopHoe o0OOpymOBaHHWE [JII YYEHHYECKUX TPAKTHYECKUX padoT
dbopmupyeTcss B BUAC TEMATHUYECKHMX KOMILIEKTOB W OOECIEYMBaeTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYyX oOOywaromuxcsi. TeMmaTuueckue KOMIUIEKTHI
7a060paTOpHOTO 000PY/IOBaHUSI JOJKHBI OBITH TOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITM(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUIL.

OCHOBHBIMHU TEJIIMHU U3y4CHUs PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

e (opmupoBaHue wuHTEpeca M CTPEMIJICHHS OOYYAIOIIUXCS K HAYYHOMY
U3YYCHUIO TPUPOJIbI, Pa3BUTUE WX HWHTEIUICKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE NPEICTABICHUNA O HAYYHOM METOJIE TMO3HAHUS M (HOPMHPOBAHWE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa U3y4eHHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

e (opmupoBaHUE YMEHHUIN OOBICHSTH SIBJICHUS C UCHOJb30BAHUEM (HU3UUECKUX
3HAHWHN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpeACTaBICHUN O poid GU3UKKA I Pa3BUTUA APYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTmxeHne 3THX meneil oOecreynBaeTCs pEIIeHHEM CIeAyIONMX 3a7ad B

npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHUsI:

e TMpUOOpETEHNE CUCTEMbI 3HAHHUI 00 OOIMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHUSIX, BKIIOUAas MEXAHWKY, MOJICKYJIAPHYIO  (PUBHKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKH;

e (opmMupoBaHHE YMEHUI IPUMEHATH TCOPCTHUCCKUE 3HAHMS I OOBSICHEHUS
(bU3NYECKUX ABJICHUHN B MPUPOJIC M IS MPUHATHS MPAKTHICCKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

e OCBOGHHE CIIOCOOOB pEIICHUS PA3TUYHBIX 33Jad C SBHO 3aJaHHOU
duznyeckoil Momenpro, 3a7ad, MOAPa3yMEBAIONINX CaMOCTOATEIHHOE
co3gaHue GU3NIECKOW MOJCIH, aJIcKBaTHON yYCIIOBUSIM 3aJa4H;



e TMOHWMaHHWE (UBUYECKUX OCHOB W TPHUHIIMIIOB JCHCTBUS TEXHHUYECKHUX
YCTPOWCTB U TEXHOJOTUYECKHUX MPOIECCOB, UX BIMSHHUS Ha OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJAAMH CaMOCTOSITEIIPHOTO TUTAHUPOBAHUS W TIPOBEICHHSI
(GU3MYECKUX OSKCIEPUMEHTOB, aHaIM3a W WHTEpHIpeTaruy HH(pOpMaIHH,
OTIpeeNIeHUs IOCTOBEPHOCTH MOTYUYEHHOTO PE3yJIbTaTa;

e CO3JIaHWC YCJOBHH ISl PAa3BUTHUS YMEHHH MPOCKTHO-HCCIIEIOBATEIBCKOM,
TBOPUYECKOH JIeATEITHHOCTH.

Ha wu3yuenue ¢usuku (0a30BBI YpOBEHb) Ha YpPOBHE CpPEIHEro OOIIEero
oOpazoBanus otBoauTcs 136 gacoB: B 10 kimacce — 68 gacoB (2 gaca B Heneno), B 11
KJ1acce — 68 4acoB (2 Jaca B HEJIEINIO).

[Ipenmaraemeiii B mporpamme 10 (HU3MKE TIEpedeHb Jab0paTOpPHBIX W
NPAKTHYECKUX paboOT sBISETCS PEKOMEHJOBAHHBIM, YYHUTENIb JIeJacT BbIOOD
MPOBENCHUS] JIA0OPATOPHBIX padOT U OMNBITOB C YYETOM HHAMBUAYATBHBIX
0COOEHHOCTEN 00yUaroIUXCs.



COJEP XAHME OBYUYEHUA

10 KJIACC
Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUSA

®dusuka — HayKa o npupoje. Hayunbie MEeTOAbI MMO3HAHKS OKPYKAIOIIETO MUPA.
Ponb skcniepuMeHTa M TEOPUM B MPOLIECCE IMO3HAHUS MPUPOJBI. DKCHEPUMEHT B
busuke.

MonenupoBanue (GU3NYECKUX SIBICHWH W TpoleccoB. HaydHble THIIOTE3BI.
du3nyeckne 3aKOHBI W TEOPHH. | paHUIBI MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Poaw u Mecto pusuku B popMHUpOBaHUN COBPEMEHHON HayYHON KapTUHBI MHUPA,
B MMPAKTUYECKOU AEATEIbHOCTH JIO/ICH.

Jlemoncmpayuu

AHaJIOroBbI€ U ITU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe JBHKEeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKECHHS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, cKOpocTh (CpedHsisi CKOPOCTb, MIHOBEHHAsi CKOpPOCTb) U
YCKOPEHHE MaTepuaIbHON TOYKH, MX MPOEKUUU HA OCH CUCTEMbl KOOpAMHAT.
CroxeHune nepeMeneHui U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE TMPSMOJIMHEWHOE JBwkeHue. [paduku
3aBUCUMOCTH  KOOPJAMHAT, CKOpPOCTH, YCKOPEHHMs, IIyTH M IIEpEeMEIIEHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBosnmHeHOE ABKEHHE. [[BHKEHNE MATEPUAIIBHON TOYKH IO OKPYKHOCTH C
IIOCTOSSHHOM 110 MOZYJIKO CKOPOCTBIO. YTIJIOBasg CKOPOCTb, JMHEWHAas CKOPOCTb.
[Tepuon u yactota obpamenus. LleHTpocTpeMuTeabHOE yCKOPEHHE.

TexHuueckue yCTpoWcTBA U NPAKTUYECKOE MPUMEHEHHE: CIUJIOMETD,
JBUKEHUE CHAPSA0B, LIETIHBIE M peMEHHBIE TIEPEIayu.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, WILIIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTHK
JBH>KCHUS.

[IpeoOpa3zoBaHue IBUKEHUI C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

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

Habmronenue nBukeHHs Tena, OpOLIEHHOTO TMOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaACHMUS.

HamnpaBneHue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.
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Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3ydyeHrne HEpAaBHOMEPHOTO ABHMXKEHHUSI C LEJbI0 OINPENCIICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY IYyTAMH, NPOWICHHBIMU TEJIOM 3a
MOCJIEOBATEIbHBIE pPABHBIE MPOMEXKYTKM BPEMEHH TIPHU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yuyenue aBuxKEHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  oTHOcuTenbHOCTH [ 'anwmies. IlepBeii  3akoH  HproToHa.
HMHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoit 3akon HetoToHa jist
MaTepualibHON TOUYKU. TpeTuii 3akoH HbroTOHA 11s1 MaTepuanbHbIX TOYEK.

3akoH BceMUupHOTO TAroteHus. Cuna tsoxectu. [lepBas kocMHuecKas CKOPOCTb.

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

Tpenue. Buabl Tpenus (mokosi, ckoibxeHus, kadeHusi). Cuna tpenus. Cyxoe
Tpenue. Cuna TpeHHsI CKOJIbKEHMsSI M cuiia TpeHus nokos. Kosdduiment tpenus.
Cuiia conpoOTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUIKOCTH UIIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHUE a0COIFOTHO TBEPIOTO Tea.

MOMEHT Cuiabl OTHOCHUTENBHO OCH BpamieHud. I[lmedo cumnbl. YcioBus
paBHOBECHUS TBEPAOIO TeJIA.

TexHuyeckue yCTpONCTBA H MPAKTUUYECKOE NPUMEHEHHE: MOJIIUITHUKY,
JIB>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpPUUU.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTh CUJIbI YIIPYTOCTH OT AeOpMalluu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MObEME U TIaJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTU CUJI YNPYTOCTH, BO3HUKAIOMIMX B MPYXKUHE U
PE3UHOBOM 00pa3sIie, OT ux AehopMaIiuH.

HccnenoBanue ycioBUr paBHOBECUS TBEPIOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akoHbl coOXpaneHus 6 MexaHuKe



NMiynbCc MarepuaibHOM TOUYKHM (Te€na), CHCTEMbl MAaTEPHAIBHBIX TOYEK.
NMiynbC cuiibl M W3MEHEHUE HUMITYJIbCA Tejd. 3aKOH COXPAaHEHWs HUMITYJIbCA.
PeakTuBHOE IBUKECHHE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass sHeprus MaTepuaibHOM TOYKM. TeopemMa 00 W3MEHEHHH
KUHETHUYECKOW YHEPTUMU.

[TorenuuansHast sHeprus. [loTeHunanbHas SHEPrUs ynpyro aeGopMupoBaHHOM
npyxuHsl. [loTeHnnanpHas sHEprus Tena BOJINU3H MOBEPXHOCTU 3EMJIH.

[ToreHunanbHBIE U HEMOTEHIMANBHBIE CUJIbl. CBA3b PabOThl HEMOTEHIMAIBHBIX
CWJI C W3MEHEHHEM MEXaHWYECKOM 3HEPruM CHUCTEMBI TeJl. 3aKOH COXpPaHEHUs
MEXaHHYECKON JHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHU4ecKue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHE: BOAOMET, KOIED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHXKEHUE.

[lepexon noTeHLIMANbHON SHEPTUH B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3yyenue aOCONIOTHO HEYNpPyroro yjaapa € IMOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAasATHUKOB.

HccnenoBanue cBsizu pabOThl CHJIBI C U3MEHEHHEM MEXaHWYECKOH 3Hepruu
TeJla Ha IIPUMEpE PACTIKEHUS PE3UHOBOIO JKI'YTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOXKEHUSI MOJEKYISIPHO-KMHETUYECKOW TEOPUM W HMX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBuxkenue. [uddys3us. Xapakrep IBHKEHHS U
B3aUMOJICHCTBUS YAaCTUIl BelleCcTBA. MOJENN CTPOEHHUS Ta30B, KUJIKOCTEW U TBEPABIX
Ted U 00BICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATUX Mojesei. Macca u pa3Mepsl
Monekyn. KonnuectBo BemectBa. [loctostHHas ABoraapo.

TemmoBoe paBHOBecue. Temmeparypa u €€ m3zMmepenue. lllkana temmepatyp
Llenbcus.

Mogens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOU
TEOpUM UJeATBHOTO Ta3za. AOCOJMIOTHAas TeMmIepaTrypa Kak Mepa CpeaHei
KMHETUYECKOW SHEpPruu TEIUIOBOro MABWkKeHUs vactull rasa. Illkama temmepartyp
KensBuna. ['a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Knamneiipona. 3akoH
HansTona. M3ompoiiecchl B UeadbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM BEIIIECTBA.
['padrueckoe mpeacTaBiIeHNEe U3OMPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
Oapomerp.



Llemoncmpayuu

OmnbITEI, TOKA3bIBAIOLIME AHCKPETHOE CTPOCHHME BeliecTBa, (oTorpadun
MOJIEKYJ OPTaHUYECKUX COCTUHEHUM.

OnbIThl 110 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Mogens onbita llTepHa.

OneITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEXKMOJIEKYIISIPHOTO
B3aMMO/ICHCTBUSI.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJIEHHUS ra3a Ha CTEHKH COCY/Ia.

OneIThl, WUIIOCTPUPYIOUIME YPaBHEHUE COCTOSHHS HMACAIBHOIO  rasa,
U30ITPOLIECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Onpenenenue maccbl BO3AyXa B KJIAaCCHOM KOMHATE€ Ha OCHOBE HM3MEPEHUI
00bEMa KOMHATBI, JJaBJIICHUS U TEMIIEPATyphl BO3/TyXa B HEMl.

HccnenoBanre 3aBUCUMOCTH MEXKIY HapaMeTpaMH COCTOSHHUS PAa3peKEHHOIrO
rasa.

Tema 2. Ocroebl mepmoounamuxku

TepmoauHaMuueckass cucTeMa. BHYTpEHHsISI SHEpPrus TEpMOIWHAMHUYECKOU
CUCTEMBI M cIocoObl €€ n3mMeHeHus. KoianuecTBo TernoTel U pabora. BHyTpeHH: s
HEPrHUs OJIHOATOMHOTO UJICATBHOTO rasa. Bunbt TeIJIonepe1aun:
TEIJIONPOBOJAHOCTh, KOHBEKIUS, HU3JIy4YeHHUE. YIelbHasg TEeIJIOEMKOCTh BEIIECTBA.
KonndecTBO TEMIOTHI U TEIIONEepeaaye.

[Tonsitue 00 amgmabatHoM mpouecce. llepBblii 3aKOH TEPMOAMHAMUKH.
[IpumeHeHue nepBOoro 3aKoHa TEPMOAMHAMHUKHM K u3ompoieccaMm. ['padpuyeckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPOLIECCOB B IPUPOIE.

TernoBblie MamuHbL. [IpyHIMIBL TeWCTBYS TETUIOBBIX MamiuH. [Ipeobpa3zoBanus
DPHEPruM B TEIUIOBBIX MammHax. KosdduimeHt mnosne3Horo AeUcTBUS TEMIOBOU
MamuHbl. [{ukin KapHo u ero ko3@@puuueHT noyie3HOro AeHCTBUA. DKOJOTUYECKHE
pOOIEMBI TEMJIOIHEPTETUKHU.

TexHu4eckue yCTpOMCTBA M NPAKTUYECKOE TNPUMEHEHHWE: JABUTaTellb
BHYTPEHHET0 CrOpaHusi, ObITOBON XOIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHne BHYTPEHHEW HHEPrud Tejia MpPU COBEPIICHUU pPAOOTHI: BBUIET
npoOKH W3 OYTBUIKM TIOJ JEUCTBHEM CKAaTOrO BO3AyXa, HarpeBaHue 3Qupa B
JaTyHHOU TpyOKe MyTEM TpeHUs (BUICOJEMOHCTpALIHS).

N3MmeHeHne BHYTpEHHEN SHEPTUH (TeMITepaTyphl) Tejaa NpH TEIIoNnepeaaye.

OneIT 0 a1abaTHOMY PACUIMPEHHIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopnenu napoBoil TypOWHBI, IBUTaTesi BHYTPEHHETO CropaHusi, peaKTUBHOIO
JIBUTATEISL.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul
9



N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecammnvie cocmosanun eeujecmea. Pazoevie nepexoonvl

[TapooOpazoBanue u koHaeHcauus. VcnapeHue u kuneHue. AOCONIOTHAs M
OTHOCUTEJbHAs BIAXHOCTh BO3Ayxa. HacelmeHHbl mnap. YaenpHas TeIuiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUSI OT 1aBJICHUS.

Teépmoe Teno. Kpucrammmueckue u amopdHbie Tena. AHHU30TPOINHUS CBOWCTB
kpuctamwioB. Kunkue kpuctamiel. CoBpemMeHHble MaTepuanbl. I[liaBieHune u
KpUCTAJUIM3anus. Y enbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHME TEIIOBOTO OanaHca.

TexHHUYecKue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTMH TOJYYEHHsS] COBPEMEHHBIX MaTEpPHAJIOB, B
TOM YHCJIE€ HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenue npy NnoHM>KEHHOM JaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Habmroienue HarpeBaHusl U IJIaBJI€HUS KPUCTAITIMYECKOTO BELIECTBA.

JleMOHCTpanus KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomol

N3mepeHrie OTHOCUTENIbHON BIaKHOCTH BO3/1yXa.

Pasznea 4. JiaekTpoanHamMuka

Tema 1. dnexkmpocmamuxa

DNeKTpu3anus Teil. DICKTPUUECKHUM 3apsia. J[Ba BHAA 2JIEKTPUUECKUX 3aPSAI0B.
[IpoBOAHUKH, TUDJIEKTPUKH U MOJTYIPOBOJHUKU. 3AKOH COXPAHEHUSI SJIEKTPUUECKOTO
3apsaa.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbId 3JIEKTPUYECKUN 3apsl.
OnekTpuyeckoe nosie.  Hampsok€HHOCTh — 3nekTpudeckoro  mouid.  [IpuHnmn
CYyHEPIIO3ULIUN DJICKTPUUECKUX TMOJe. JIMHMM HanpsiKEHHOCTU AJIEKTPUYECKOTO
TOJIA.

Pabora cun snekrpocrarnueckoro mnoss. [lorennuan. Pa3HocTs moTeHIIMAIIOB.
[IpOBOIHUKM W AUAIEKTPUKH B DJIEKTPOCTATUYECKOM Toje. JludmekTpuueckas
MIPOHULAEMOCTb.

DnekTpoéMKocTh. KonaeHcatop. DIEKTPOEMKOCTh IUIOCKOTO KOHJAEHCATOpa.
DHeprus 3apsSKEHHOT0 KOHIEHCATopa.

TexHn4eckue yCTpOMCTBA M MPAKTHYECKOE NPUMEHEHHE: DJIEKTPOCKOI,
AIEKTPOMETP, dBJEKTpOCTaTHUecKash 3al[uTa, 3a3eMJIEHHE DIIEKTPONpPUOOpPOB,
KOHJICHCATOP, KOIMUPOBAJIBHBIN allIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

B3aumopaencTBre HaANEKTPU30BaHHBIX TEI.
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DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TE.

[IpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTAaTUYECKAS 3aLIUTA.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM TMOJIE.

3aBUCHUMOCTB AJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIONAAU IIaCTHH,
PACCTOSIHUS MEXKy HUMU U JUAJIEKTPUUYECKON IMTPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHne 3eKTpOEMKOCTH KOHIEHCATOPA.

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

ONEeKTpUYEeCKUd TOK. YCJIOBHS CYIIECTBOBAHMS DJIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxkenue. 3akon OMa 7151 ydacTKa LETH.

DNEKTPUYECKOE  CONPOTUBJICHUE. Y IEIBHOE CONPOTUBICHUE  BELIECTBA.
[locnenoBarenpHOE, TAPALIENBHOE, CMEIIAHHOE COCIMHEHUE TIPOBOTHUKOB.

Pabora snextpuueckoro Toka. 3akoH Jlxoyns—Jlenma.  MoungHocTh
AIEKTPUYECKOTO TOKA.

ONEKTPOJBIXKYIAsA CHJIAa U BHYTPEHHEE CONPOTHUBJICHUE HCTOYHUKA TOKA.
3akon Oma 171 OJTHOM (3aMKHYTOM) 3iieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

DJIEKTpOHHAS MMPOBOJIUMOCTh TBEPABIX METAJIOB. 3aBUCHUMOCTh
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOINMOCTb.

DIEKTpUYECKUN TOK B BakyyMe. CBOKCTBA AJIEKTPOHHBIX ITYYKOB.

[TomynpoBOAHUKH. CobOcTBeHHas 151 [IPUMECHAS IIPOBOJIUMOCTD
NoJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoJHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHI  TOK B pacTBOpax M  paciuiaBax  dJICKTPOJMUTOB.
DIIEKTPOJINTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.

DneKTpuYecKuid TOK B razax. CaMoCTOSTENbHBIN U HECAMOCTOSITEbHBIN pa3ps/Il.
Monnus. [1na3zma.

TexHH4eckrue yCTpOMCTBA U IMPAKTUYECKOE MPUMEHEHUE: aMIIEpMETD,
BOJBTMETpP, PEOCTaT, MCTOYHUKH TOKa, OdJIEKTpOHArpeBaTeIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYyMHBIM TUOJ,
TEPMUCTOPHI 1 POTOPE3UCTOPHI, MOTYTIPOBOTHUKOBBIN TNO/, TATbBAHUKA.

Jlemoncmpayuu

N3Mepenue cuiibl TOKa U HAMIPSIKEHHUS.

3aBUCMMOCTh COINPOTUBJICHUS] UWIUHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA TIOTIEPEYHOr0 CEUCHUSI U MaTepurala.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe wu3MepeHHe BIEKTpOABWXKyHIEH cwibl. KopoTkoe 3aMbIKaHuE
raJlbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTh CONPOTHUBIIEHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.
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W ckpoBoii paspsa ¥ NPOBOJAUMOCTb BO31yXa.

OAHOCTOPOHHSSI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

M3yyeHnne cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepeHne 2IEKTPOABMXKYLIEH CHIJIBI MCTOYHHMKA TOKA M €r0 BHYTPEHHEIO
CONPOTHUBJICHUS.

HaOmronenue smexkTposusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenne kypca ¢uszuku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBIISETCS C
Y4ETOM COAEPKATEIbHBIX MEKIIPEAMETHBIX CBA3€H C KypcamMud MaTE€MaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nonsimusi, CBA3aHHBIE C HW3YyYEHUEM METOIOB HAYYHOI'O
NO3HAHUS: SIBICHUE, Hay4yHbId (HaKT, TUNOTE3a, (PU3MUecKas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellieHHe CUCTEMbl YPaBHEHH, JTUHEHAs (QyHKLHMS, mapadoda,
runepOona, uX rpaduKd M CBOMCTBA, TPUTOHOMETPUYECKUE (DPYHKIIMH: CHHYC,
KOCHUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPHI
Y UX NPOEKLHUN HAa OCH KOOPAUHAT, CJI0KEHHE BEKTOPOB.

buonocus: mexaHnueckoe ABWXKEHHE B KUBOM mpupoze, nuddysus, ocmoc,
TEIJI0O00OMEH JKUBBIX OpPraHM3MOB (BHIBl TEIUIONEpPENaUH, TEIIOBOE PaBHOBECHUE),
AIEKTPUYECKHUE SIBJICHUS B dKUBOW NPUPOJIE.

Xumus: NTUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEN, XKUIKOCTEH U ra3os,
AIEKTPUUECKUE CBOMCTBA METAINIOB, JIEKTPOIUTHYECKAs AUCCOLUALINS, FalbBaHUKA.

l'eocpaghus: BnaxXHOCTh BO3/1yXa, BETPbI, 0aApOMETP, TEPMOMETP.

Texnonozeus.: nmpeodpa3oBaHUE ABUKEHUHN C UCIIOJIB30BAHUEM MEXAHU3MOB, YUET
TPEHUS B TEXHUKE, MOJUIMIIHUKH, UCIOJb30BAHUE 3aKOHA COXPAHEHHs MMITYJIbCA B
TeXHHUKE (pakeTa, BOIXOMET U JIpYrHe), ABUraTeslb BHYTPEHHETO CropaHus, mapoBas
TypOuHa, OBITOBOM  XOJOJWJBHUK, KOHIUIMOHEpP, TEXHOJOTMU TMOJyYEHHUS
COBPEMEHHBIX MaTEpHAJIOB, B TOM YHCIE HAHOMATEpUAIOB, M HAHOTEXHOJOTHH,
AIIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB, KCEPOKC, CTPYHHBIN
OPUHTEP, 3JIEKTPOHArpEBATENbHbIE MPUOOPHI, SJIEKTPOOCBETUTENbHBIE PUOOPHI,
raJibBaHUKA.

11 KIIACC
Paznen 4. JaekTpoauHaMHUKAa
Tema 3. Macnummnoe none. I1eKmpomMazHUmMHAA UHOYKYUA
IloctossHHble MarHuThl. B3anmogeiicTBHE NMOCTOSHHBIX MarHuTOB. MarHuTHOE
noje. Bektop MarHUTHOM WMHAYKUUU. [IpUHIMIT Cyneprno3suiny MarHWTHBIX IOJIEH.
Jlnaum wmarHuTHOM wWHAYKUMM. KapThHa JWMHUM MarHMTHOM WMHAYKOWHU IOJIA
MMOCTOSIHHBIX MarHuTOB.

12



MarautHOE TONE TNPOBOAHMKA € TOKOM. KaprhHa JMHUNA UWHIYKIUU
MAarHUTHOIO MOJISI JUIMHHOTO MOPsIMOrO MPOBOAHMKA W 3aMKHYTOTO KOJBLIEBOTO
MIPOBOJHUKA, KaTyIIKU C TOKOM. OmbIT Dpcrena. BzauMoaencTBue NpoOBOJIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuina JlopeHua, e€ MOJly/ib U HampaBiicHHE. J[BUXKEHHE 3apsHKEHHOM YacTHUIIbI B
OJTHOPOJHOM MarHuTHOM noJie. Pabora cuisl Jlopenua.

SIBneHne  AIEKTPOMAarHUTHOM MHAYKIUHM. [IOTOK BEKTOpa MAarHUTHOM
UHIYKIUU. OJEKTPOABWKYIAS CHJIa MHAYKIHAHW. 3aKOH OSJIEKTPOMAarHUTHOMN
nHayKuuu Papanest.

BuxpeBoe »ayekTpuyeckoe ToJie. IJIEKTPOABIKYIIAs CHIAa MWHAYKIUH B
MIPOBOJIHHUKE, IBUAKYIIEMCS ITOCTYIIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenna.

NHnykTUBHOCTh.  SIBIEHME  CaMOMHAYKUHUH.  OJJEKTPOABWKYIIas  CHIIA
CaMOMHAYKIIH.

DHEeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEKTPOMAarHUTHOE TOJIE.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: IIOCTOSIHHBIC
MAarHUThI, 3JIEKTPOMArHUTHI, JIEKTPOABUIATEND, YCKOPUTEIIN JIEMEHTAPHBIX YaCTHII,
MHIYKIAOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO ITy4YKa MAarHUTHBIM ITOJIEM.

JIvHUY MHIYKIIMY MAarHUTHOTO TIOJISL.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME 2IIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTh JJIEKTPOJBWKYIIEH CHJIBI MHIAYKIMA OT CKOPOCTH HW3MEHEHUSA
MAarHUTHOTO MOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3ydyeHrne MarHuTHOTO MOJIsi KATYIIKH C TOKOM.

HccnenoBanne AeHCTBUA NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMAarHUTHOM MHIYKIUH.

Pa3nen 5. KoJsie0anus M BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KOAeOaHus
KonebarensHas cHCTEMA. CBo0OoHBIE MEXaHUYECKHUE KoJICOaHMs.
[Napmonmnyeckue konebanus. Ilepuon, wacrora, amrmuTyna u ¢dasza KoJaeOaHHiA.
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[Ipy>kuHHBIN MasATHUK. MaTeMaTHudecKuid MasATHUK. YPAaBHEHUME TapMOHHYECKUX
koneOanuii. [IpeBpalienue sHeprun Npu rapMOHNYECKUX KOJIeOaHHSIX.

Konebatenbupiii  KoHTYyp. CBOOOAHBIE D3JIEKTPOMAarHUTHBIE KOJIEOAHHUS B
UJCATBHOM KOJeOaTelnbHOM KOHTYype. AHAJIOTHS MEXAY MEXaHUYECKUMH U
AIIEKTPOMAarHUTHbIMU ~ KosiebaHusiMu. Popmyna TomcoHa. 3akOoH COXpaHEHHUs
DHEPrUU B UJCATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBienne o 3aryxalIux KoieOaHUsSX. BbIHYXIeHHbIE MEXaHUYECKHE
KoseOaHus. PezoHanc. BbiHYkA€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUsL.

[lepemennbiii  TOk. CHHyCOMIANbHBIA TEPEMEHHBIA TOK. MOIIHOCTB
NEPEMEHHOIO TOKAa. AMIUIMTYAHOE€ M JEHCTBYIOLIEE 3HAYEHHWE CUJIbl TOKAa U
HaIpPsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya M MOTPEOTICHHUE SIEKTPUUYECKOM
DHEPIrUU. DKOJOTHYECKHE PHUCKHM IIPU IPOU3BOIACTBE 3JeKTpodHepruu. KynpTypa
VICITOJIB30BAHUS MJIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHuyeckue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: DJIEKTPUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojeOaTenbHOM CUCTEMBbl (IPYXKUHHBIA WIH
MaTEeMaTHYECKUN MasITHUK).

HaOmronenue 3aryxaromux KojaeOaHu.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HabGmronenue pe3onanca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuumiorpamMMbl (3aBUCUMOCTH CHJIBI TOKa M HANpPsDKEHHUS OT BPEMEHHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3oHanc mpu MOCIEOOBATENbHOM COEIMHEHHUU PE3UCTOpa, KATYLIKU
VMHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnens TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBanre 3aBUCUMOCTH TIEpHOJa MaJIbIX KOJ€OaHUN Tpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBanre NepeMEHHOIO TOKA B LEMHU U3 MOCIEAOBATEIBHO COCIUHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNIHbBLE 60JIHbL

Mexanudeckue BOJIHBI, YycioBusi pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHuss M JiauHa BoOJIHBL. [lomepedyHsle W MOPOJOJBHBIE  BOJIHBI.
HuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJIHBI. Y CIOBUS M3JIYyYEHHUS HJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentaius BektopoB E, B, V B snexrpomarautHoit BonHe. CBolcTBa
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AJIEKTPOMATHUTHBIX BOJH: OTPaKCHHE, MPEIOMIICHUE, MOJsSpHU3anus, IUGpaKius,
unTepdeperius. CKOpocTh JIEKTPOMATHUTHBIX BOJIH.

[[Ixana >JE€KTPOMArHUTHBIX BOJH. [IpMMEHEHHE 3JIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMTBI pagUOCBS3U U TeNeBUACHUS. Pannonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuyeckue YCTPONCTBA U TMPAKTUYECKOE NPUMEHEHHE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBAas [HAarHOCTHKAa B TEXHHKE WM MEAMIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIPOCTPAHEHUE OTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

KoneoGmromeecs Te10 Kak HCTOUHUK 3BYKa.

HabGmronenue orpakeHus: M MpeJOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue unrepdepenninu u qudpakiiui MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

Habnrogenue cBsi3M TPOMKOCTH 3BYKa M BBICOTBI TOHA € aMIUIMTYJIOM U
4acTOTOM KoJeOaHU.

HccnenoBanre CBOMCTB 3JEKTPOMATHUTHBIX BOJIH: OTPAKEHHE, MPEIOMIICHUE,
noJisipu3anys, Iuppaxus, UHTEpPEpeHIHs.

Tema 3. Onmuka

['eomeTpuueckas ontuka. [IpsAmMoMHENHOE pPaACIpPOCTPAHEHWE CBETA B
ogHopoaHou cpene. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxkeHusi cBera. [locTpoeHue uzo00pakeHUl B
IIJIOCKOM 3€pKaje.

[IpenomieHue cBeTta. 3aKOHBI MPETOMJIECHUS CBeTa. AOCOIIOTHBIN TMOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. lIpenenbHBIi yrojl mOJHOTO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcust cera. CiioXHBIN cocTaB 0eoro cBeta. LIBer.

Cobuparomue u pacceuBaromme auH3bl. ToHkas n1uH3a. DoKycHOE paccTosHUE
U ONTHYECKasi cujla TOHKOM JuH3bL. IlocTpoeHue n3o0pakeHwil B COOMpAIOMIMX U
pacceuBaromyx JinH3ax. PopMyra TOHKOMN JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JINH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. Mutepdepenius ceeta. KorepeHTHbIE HCTOYHUKH. Y CIIOBUS
HaOJII0/ICHUS] MAKCUMYMOB U1 MUHUMYMOB B MHTEP()EPEHIIMOHHOW KapTUHE OT JABYX
cuH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakus ceeta. JubpaknuoHHas pemeTka. Y clioBue HaOMIOICHUS TIIABHBIX
MaKCUMyMOB TpHU TMAaJeHUA MOHOXPOMATHYECKOTO CBeTa Ha JIU(PaKIIMOHHYIO
PELIETKY.

ITonsapuzanus csera.
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TexHuyecknue yCTpOWCTBA U NPAKTUYECKOE MPUMEHEHHWE: OYKH, JIyNa,
doToamnmapar, MPOSKIIMOHHBIA anmapar, MUKPOCKOII, TEJIECKOI, BOJOKOHHAS ONTHKA,
nudpakioHHas pemeérka, moJsapoul.

Jlemoncmpayuu

[IpsiMonMHEHOE PACNpPOCTPAHEHUE, OTPAKEHHWE U MPEJIOMIICHHUE CBETa.
OnTuyeckre mpuodOpBHI.

[TomHOE BHYyTpeHHEE OTpakeHre. Mojielib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mojenu MUKpPOCKOIIA, T€JIECKOIIA.

Hab6mronenune naTepdepeninu cBera.

Hab6mronenune nudpakium ceera.

HaGmnronenue nucnepcuu cBera.

[TonydyeHue cekTpa ¢ TOMOIIbIO TPU3MBI.

[TonyueHne criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HaOmnronenue noyisipusaliuu cBeTa.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3Mepenue rnokaszaress NpesIoMIICHUS CTEKIIA.

HccnemoBanre CBONCTB H300paKEHUH B JIMH3aX.

HaGmronenne nucnepcuu cBera.

Pa3zgesn 6. OcHOBBI CIeIUAJIBLHOM TEOPUH OTHOCHTEIbHOCTH

I'paHuIbl IPUMEHUMOCTH KJIACCUYECKOW MeXaHMKHU. llocTynarsl cnenuanbHON
TEOPUU OTHOCUTEIBHOCTU: WHBAPMAHTHOCTh MOJAYJS CKOPOCTH CBE€Ta B BAKYyME,
MIPUHIIUIT OTHOCUTEIBHOCTH DUHINTENHA.

OTHOCHUTENIBHOCTD OJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU M COKpaIEHUE
JUTUHBI.

OHEeprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs3p Macchl C DHEPrUEW M UMITYJIbCOM PENSTUBUCTCKONM YAaCTHULIBL. DHEPTHS
MTOKOS.

Pazgean 7. KBanToBasi pusuka

Tema 1. dnemenmol KBAHMOBOU ONMUKU

®otonsl. opmyna Ilnanka cBs3u 3HEprum (HOTOHA C €ro0 YaCTOTOU. DHEPTHUS U
UMIYJIbC GOTOHA.

OtkpeiTre u uccienoBanue Gorodddexra. OmpiTel A. I'. CTomeroBa. 3aKOHbI
dboroaddexra. YpaBHenue OIiHmTeHa 118 porosrddekra. «KpacHas rpaHuiiay
dbotoarddexra.

JlaBnenne cBera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpOWCTBA U MPAKTHUECKOEC TNPUMEHEHHE: (POTORIEMEHT,
dboTomaTYMK, CoJIHEUHAast OaTapesi, CBETOAUO/I.
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Llemoncmpayuu
®otorh(HEeKT Ha YCTAaHOBKE ¢ IMHKOBOU TJIACTUHOM.
HccnenoBanne 3akoHOB BHEMIHETO (oToddhdeKTa.
CeTonuon.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Monens atoma Tomcona. OmbiTel Pesepdopma mo paccesHuro o -4acTwil.
[1nanerapnas mozaens atoma. [loctynarsl bopa. M3nyuenue u nornomienue GOTOHOB
IIpU MIEPEXO0JIE aTOMA C OJJTHOTO YPOBHS dHEPTrUM Ha Apyro. Buasl cnektpoB. CriekTp
YPOBHEW 3HEPTHH aTOMa BOAOPO/IA.
BosHoBbIE cBolicTBa wactull. Bomubl ge bpoiis. KopnycCkyJisipHO-BOJIHOBOM
JyaJIu3M.
CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYEHHUE.
TexHuyeckue ycTporucTBa U MPaKTUUYECKOE TPUMEHEHUE: CIIEKTPAIbHBIN aHAIU3
(ceKkTpocCKoI), Ja3ep, KBAaHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUYCHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul
Habronenue TMHeHYaToro CexTpa.
Tema 3. Amomnoe a0po
DKCIEPUMEHTHI, JOKA3bIBAIOIIUE CJIOKHOCTh CTpoeHus sapa. OTKpbITHE
paaroakTuBHOCTH. OnbIThl Pe3epdopaa no onpeneneHno cocraBa paguoakTUBHOIO
u3nydenus. CBoiicTBa anbda-, 6eTa-, raMmma-u3iaydeHus. BiusHue paainoakTUBHOCTH
Ha KMBbIE OPTAHU3MBI.
OTtkpeiTHE TIpOoTOHa W HeWTpoHa. Hyxionnas moxens sapa ['eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M3otormsl.
Anba-pacnaa. ODJEKTPOHHBII M MO3UTPOHHBIM Oera-pacman. ['amma-
U3JIy4eHue. 3aKOH PaJuOoaKTUBHOIO pacraja.
DHeprus CBs3M HYKJIOHOB B sipe. SAnepubie cuibl. JledexT maccer spa.
S nepHbie peakunu. Jlenenue u CUHTE3 sIEp.
SAnepuwiii peaktop. TepmosimepHbiii cuHTe3. [IpoOiieMbl W MEPCHEKTUBHI
SJICPHON PHEPTETUKU. DKOJOTUUECKUE ACTICKThI SIACPHOM SHEPTETHUKH.
DneMeHTapHble YacTUllbl. OTKPBITHE MTO3UTPOHA.
MeTtonpl HaOMIOICHUS U PETUCTPAIIUN DJIEMEHTAPHBIX YaCTHII.
dyHpamMeHTalbHbIe B3auMOJIeHCcTBUS. EAMHCTBO (hr3nuecKkoi KapTUHBI MUpa.
TexHuueckue yCTpOMCTBA U IIPAKTUYECKOE IPUMEHEHHE: JO3UMETpP, Kamepa
Buinbcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
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Cu€TYrK MOHU3UPYIOIINX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol
HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Pasnen 8. JiieMeHTBI aCTPOHOMMH M aCTPOPU3NKH

Ortanbl pa3BUTHA acTpOHOMMH. [IpHKiIagHOE U MUPOBO33PEHUYECKOE 3HAYEHUE
aCTPOHOMMH.

Bun 3Bé3mnoro HeGa. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUAUMOE
JBUYKEHUE.

ConneuHas cucrema.

Connue. Conneunas akTuBHOCTb. Mcrounuk sHeprun ConHua u 3BE31. 3BE31BL,
X OCHOBHBIE XapAKTEPUCTUKU. /[narpamMma «CHEKTpaJbHBIA KJIACC — CBETUMOCTBY.
3BE3AbI TVIABHOM MOCJEN0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTB» IS
3BE3] TJIABHOW IOCJIENOBATENBHOCTH. BHyTpeHHee cTpoeHue 3BE3n. COBpEMEHHBIE
IIPEACTABICHUS] O IMPOMCXOXKIAECHUH W HBomonnu ConHOa M 3BE3H. OTalbl KU3HU
3BE3L.

Mineunbiii Ilyte — nHama ['amaktuka. Ilonokenwme u aBwxkeHue CoiHia B
['amaktuke. Tumnbl raakTuk. PaguoranakTuky v KBa3apbl. YEpHBIE ABIPHI B sApax
rajgakTHK.

Bcenennas. Pacmiupenue Bceenennoit. 3akon Xa0O0ma. PazOeranue rajaakTuk.
Teopus bonpmoro B3peiBa. PenukToBo€e U3inydeHue.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HabmroieHust HEBOOPYKEHHBIM TJ1a30M C HCHOJIb30BAaHUEM KOMIIBIOTEPHBIX
OPUJIOKEHUHN ISl OMPEENICHUsI MOJIOXKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3/1usl CEeBEPHOro MOJIYyIIapus U IPKUE 3BE3/BI.

HabGmrogenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O0o0maromniee NOBTOPEHUE

Ponp hu3nku 1 acTpOHOMHUHU B SKOHOMHYECKOM, TEXHOJIOTHICCKON, COITMAIbHON
U 3TUYECKON cdepax NesTeIbHOCTH YEJIOBEKa, pOJib U MECTO (PU3UKU U aCTPOHOMUU
B COBPEMEHHOI Hay4yHOI KapTUHE MUpPa, pOJib PU3NUECKON TEOpUH B (POPMHUPOBAHUU
MPEACTaBICHUN O (PU3NUECKON KapTUHE MUpPa, MECTO (PU3UUECKON KapTUHBI MHUpa B
oOILIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

Nzyuenne kypca ¢uszuku 6a3oBoro ypoBHs B 11 Kiacce OCyIlIecTBISIETCS ¢
Y4ETOM COAEPIKATEIBHBIX MEXKIPEAMETHBIX CBA3CH C KypcaMHd MaTE€MATHUKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnovle nowsimusi, CBA3aHHBIE C H3YyYEHUEM METOJOB HAYy4YHOIO
NO3HAHUS: SIBICHUE, Hay4YHbIH (HakT, TUIMOTe3a, (PU3MUecKas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, FIKCIIEPUMEHT, MOJIETTMPOBaHUE, MOIENb, U3MEPEHHUE.
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Mamemamuxa:  pemieHHWE CHCTEMBl  YPaBHEHUH, TPUTOHOMETPUYECKHUE
GyHKIUKA: CHUHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPHUTOHOMETPHUUYECKOE
TOXJIECTBO, BEKTOPhl M HMX MPOCKIMM HA OCHU KOOPJWHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC AJIEMEHTAPHBIX (PYHKIMHA, TPU3HAKK IOJ00MS TPEYroJbHUKOB,
ompeiesIeHHe UIOMIAAU TIOCKUX GUryp u o0beMa Tel.

buonocus: »>nexTpuyeckue SBICHUS B JKUBOM NPUPOJE, KoJeOaTeabHbIe
JBUKECHHSI B JKMBOW NPUPOJE, ONTUYECKHUE SBJICHUS B KUBOM MNPUPOJE, ACHCTBUE
paauanyy Ha )KUBbI€ OPraHU3MBbl.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJUIMYECKass CTPYKTypa TBEPABIX
TeJ, MEXaHW3MbI 00pa30BaHUs KPUCTAINIMUECKON PEIIETKY, CIIEKTPAIbHBIN aHAIH3.

l'eoepaghus: MarHUTHBIE TOTIOCA 3€MITH, 3aJIC)KH MarHUTHBIX Py, (OTOChEMKA
36MHOW MOBEPXHOCTH, MPEJICKA3aHUE 3€MIIETPSICCHUM.

Texunonocus: JWHUM DJIEKTpPOIlEpeady, TE€HEpaTop IEPEMEHHOr0  TOKa,
AJIEKTPOJIBUTATENb, WHAYKIMOHHAA II€Yb, pajap, paAUONPUEMHHUK, TEIECBU30D,
anTteHHa, tenedoH, CBY-meub, MNPOEKIMOHHBIM ammapar, BOJOKOHHAs ONTHKA,
COJIHEYHas Oarapes.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJTHEI'O OBIIIEI'O OGPA30OBAHUA

OcBoenne yueOHOro mnpeamera «Dduzuka» Ha ypOBHE CpPEAHEr0 OOIIETro
oOpaszoBaHus (0a30BBIH ypOBEHB) JOKHO OOECIEUUTh JOCTHIKEHHE CICAYIOIIUX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMSI y4eOHOTo mpeamera «Du3HKa» JOJIKHBI
OTpaxaTh TOTOBHOCTb W  CIOCOOHOCTh OOYYalOIIMXCSl PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3WIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM,  TMO3UTHUBHBIX  BHYTPEHHUX  YOEKIEHUM,  COOTBETCTBYIOIINX
TPAAUIMOHHBIM IIEHHOCTSM POCCHUHCKOr0O OOIIECTBa, pacCHIMPEHUE >KU3HEHHOTO
ONBITA U ONbITA JAECATEIBHOCTH B IPOLECCE pealu3aldd OCHOBHBIX HAIpPaBICHUI
BOCIIUTATEJIbHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMU OOYYarOUIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIIEYEIIOBEUECKMX  T'YMAHUCTUYECKUX U
JIEMOKPAaTUYECKHUX LICHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B HMHTEpEcax TIPa)kKIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHONW OpPTaHU3aIINHY;

YMEHHUE B3aWMOJICMCTBOBATh C COLUMAIBHBIMA MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSIMU U HAa3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) IaTPUOTHYECKOTO BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUMUCKON TPAXKTAHCKON UACHTUYHOCTH, TATPUOTU3MA;

LICHHOCTHOE OTHOUIEHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHXXEHUIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUUECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M TPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO Oy ayIIero;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYasl 3CTETUKY HAy4YHOTO TBOPYECTBA,
pUCyIero (pu3nYecKoi HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:
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UHTEPEC K pa3IudHbIM cepaM nMpodeccuoHaNIbHON 1eITeIbHOCTH, B TOM YUCIIE
CBSI3AHHBIM C (U3UKOH U TEXHUKOH, YMEHHE COBEpIIaThb OCO3HAHHBINA BBHIOOP
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHMIO U CaMOOOpa3oBaHUIO B 00JacTu
(U3KUKYN Ha IPOTSKEHUU BCEU KU3HU;

6) 3K0JI0rNYecKOro BOCIIUTAHUS

C()OPMHUPOBAHHOCTb HKOJOTUYECKON KYJIBTYpbI, OCO3HAHHE TIJ00AIBHOIO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKUE M OCYILECTBIICHUE JIEWCTBUI B OKPYXKalOLIEH Cpele Ha OCHOBE
3HAHUSA LEJIEd YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIMpeHne ONbITA ACATEIBHOCTH IKOJIOTUYECKOW HANPABIECHHOCTH HAa OCHOBE
UMEIOLINXCS 3HAHUU 10 (pr3HKe;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

C()OPMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME IEHHOCTM HAyYHOM [JEATEIbHOCTH, TOTOBHOCTb B IIPOLIECCE
U3y4eHUs (U3MKH OCYIIECTBIATH MPOEKTHYIO M HCCIEI0BATENIbCKYIO AESITEIbHOCTD
WHJVBUAYAJIBHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE JeliCTBUS
Bba3oBble Jioru4ecKue aeiicTBUs:
CaMOCTOSITENILHO  (OpMyJIUpPOBaTh M aKTyaJu3upoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh IENH JeATEIbHOCTH, 3aJaBaTh NapaMeTpbl W KPUTEPHH HX
JIOCTHKCHHS,
BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHSI B PACCMATPUBAEMBIX (PH3UIECKIX
SIBJICHUSX;
pa3pabarbiBaTh IUIaH pEUICHUs MpoOJeMbl ¢ YYETOM aHalIM3a HMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;
BHOCHTHh KOPPEKTHBBI B JIE€ATEIHHOCThH, OIEHUBATh COOTBETCTBHE PE3yJIhTAaTOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN ACSITETbHOCTH;
KOOPAMHHUPOBATH U BBIMIOJIHATH pabOTy B YCIOBUAX PEaIbHOTO, BUPTYaJIbHOTO U
KOMOMHHMPOBAHHOTO B3aMMOJICHCTBHS;
pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.
Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.
BJa/JeTh HAay4YHOH TEPMUHOJIOTHEN, KIIOYEBBIMH TOHATUSMU U METOJaMHU
buznueckoil HayKu;
BJIa/IETh HAaBBIKAMHU y4e€OHO-HCCIIEIOBATENILCKONW U MPOEKTHOMN JESITeNTbHOCTH B
0o0nacTu (U3HMKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOATEIBbHOMY TOUCKY
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METOJIOB pemieHust 3amad (U3HYECKOT0 COJEPIKaHMsI, MPUMEHEHHIO pPa3THYHbBIX
METO/IOB ITO3HAHMSI,

BJIQIETh BHJAMHU JACSITEIBHOCTH IO TIOJYYEHUIO HOBOTO 3HAHWS, €ro
UHTEPIIPETAlluH, MPEOOpa30BaHUI0O W TMPUMEHEHUIO B Pa3IUYHBIX Y4eOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPH CO3JJaHUH YICOHBIX TIPOCKTOB B 00JIaCTH (U3UKH,

BBISIBIIATh  TMIPUYUHHO-CIICJICTBEHHBIE CBSI3M W aKTyaIM3UPOBaTh  3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHNs, HAXOAUTh aprYMEHTHI JIJIs T0Ka3aTeIhCTBA CBOUX
YTBEPXKACHHM, 3a]]aBaTh TApaMETPhl M KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh TIOJyUYECHHBIC B XOJIC PEIICHUS 3a/Ia4ll pPe3yIbTaThl, KpUTHUCCKH
OIICHUBATh X JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh M (OPMYyIUPOBATH COOCTBEHHBIE 3ajaud B 00pa30BaTEIbHOU
NEeATEeTLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JlaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIEHUBAThH MPUOOPETEHHBIN OIIBIT,

YMETh TEPEHOCUTh 3HaHUS 10 (GU3NKE B MPAKTHYECKYI0 00JacTh
KU3HEICATCIEHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC UJICH, NPEJIaraTh OpUrHHAIbHBIC MOAXObI U PEIICHHUS,;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

Pabora c nndopmanueii:

BJIAJICTh HABBIKAMHU TOJydeHUS WH(OpMaIuu (GU3HUECKOTO COACpKAHUSI W3
WCTOYHUKOB PpAa3HBIX THUIIOB, CAMOCTOSTEIBLHO OCYIIECTBIIATh TIOWCK, AaHAJW3,
CUCTEMATHU3AIMI0 W UWHTEPHpeTalui0 HHPOPMAIMK Pa3JIMYHBIX BHUAOB U GopM
MPE/ICTaBIICHNUS;

OIICHMBATh JJOCTOBEPHOCTHh HH(POPMAIIHH;

HCITOJIB30BaTh CPEICTBA MHPOPMAIIMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIOTHI
B pEIICHUH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OpPTaHU3AIMOHHBIX 3a7ad C
coOmoicHueM TPeOOBAaHWM SPrOHOMHMKH, TEXHUKH O€30IaCHOCTH, THUTHCHHI,
pecypcocOepexeHus, MPaBOBbIX M OJTUYECKHX HOPM, HOPM HH(POPMAIMOHHOM
0e30macHOCTH;

co37aBaTh TEKCTHI (PH3NYECKOTO COACPIKAHUS B PA3IMUHBIX (hopMaTax ¢ yaéToM
Ha3HaueHUs MHGOPMAIMKM U 1EJIEBOM ayAUTOPUH, BBHIOMpAs ONTUMAIIbHYIO (opMmy
MPEICTABJICHUS U BU3yaJIM3AIUU.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:
OCYILIECTBIISAThH OOIICHNE HA YpOKaX (PU3UKH U BO BHE-YPOUHOU JESITENbHOCTH;
pacro3HaBaTh MPEANOCHIIKM KOHPIUKTHBIX CUTYallMi U CMSTYaTh KOH(JIUKTHI;
pPa3BEPHYTO W JIOTMYHO H3JaraTh CBOK TOYKY 3PEHUSA C HCIOJIb30BAaHUEM
A3bIKOBBIX CPEJCTB;
IIOHMMATh M HCIOJIB30BaTh IPEUMYLIECTBA KOMAHIHOM W HWHIMBHUIYaJbHOU
paboTHI;
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BbIOMpaTh TEMATHKy U METOAbI COBMECTHBIX JCHCTBHM C yd4€TOM 0OIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh  II€JIM  COBMECTHOM  JESATENbHOCTH,  OpPraHW30BbIBAaTh U
KOOPAMHHUPOBATh JCHCTBUS IO €€ JOCTHKEHUIO: COCTaBJIATh IUIaH JAEWCTBHM,
pacnpeneniaTb pojaud C Y4ETOM MHEHUH YYacTHUKOB, OOCYXJaThb pE3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbl B OOLIMIA
pe3ysbTaT no pazpabOTaHHBIM KPUTEPUSIM;

npegaraTb HOBBIE TPOEKThI, OLEHMBATh WJEU C T[O3ULUU HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISTh MO3UTHUBHOE CTPATErMYECKOE TMOBEAEHUE B  Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHE, OBITh MHUIIMATHUBHBIM.

PerynsiTuBHbBIE YHHBepcaJbHble y4eOHbIe NeiiCcTBHSA
Camoopranusauus:

CaMOCTOSITEJIbHO OCYILECTBISATh IO3HABATENbHYIO NEATEIBHOCTh B 00JacTH
GU3MKM W AaCTPOHOMHH, BBISBISITH NPOOJIEMBbI, CTaBUTb U  (QOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABIIATH IJIAH PEIICHUs pACYETHBIX U KaYECTBEHHBIX 3a7a4,
IUIaH BBINOJIHEHUS MPAKTUYECKOM pPadOThl € Y4YETOM HMEIOIIHUXCA PECYpCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacuMpsTh paMKH Y4€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHII;

Jenatb OCO3HAHHBIM  BBIOOpP, AapryMEHTUpOBaThb €ro, Oparb Ha ce0sd
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CIIocOOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYAUIIMH B 001aCTH (DU3UKH,
MOCTOSIHHO MOBBIIIATh CBOM 00Pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, YJMOIMOHAJILHBIN HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTHUBBI B JAESTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIa/IETh HaBbIKAMH MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUSI COBEPIIAEMbIX
JIEVUCTBUM U MBICIIUTENIBHBIX POLIECCOB, NX PE3YILTATOB U OCHOBAHUN;

UCIOJIb30BaTh MPUEMBI pedIeKCUH ISl OLICHKM CHUTYyallH, BbIOOpa BEPHOTO
peLIeHus;

YMETh OLIEHMBaTh PUCKHM W CBOEBPEMEHHO MPUHUMATh PEIICHHUs] MO0 HX

CHIDKEHHUIO;

IIPUHUMATh MOTHUBBI M aApPryMEHTHl JAPYTUX I[PU AHAIU3E PE3YyJIbTAaTOB
JIEATEIILHOCTH;

IIPUHUMATH Ce0s1, TOHUMAasi CBOM HEJAOCTATKU U JIOCTOMHCTBA,
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NPUHUMATh MOTHUBBI W apTyMEHTHl JPYTrUX TMPU aHaJIU3€ PEe3yJbTaTOB
NEeSATEeTbHOCTH;

npHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIHUOKH.

B mporecce MOCTIKEHUST TUIHOCTHBIX PE3yIbTaTOB OCBOCHHS MPOTPaMMBbI TIO
busuke I8 ypOBHS  CpPEIHEro oOmmero o0pa3oBaHus Yy  OOyYarommXxcs
COBEpIICHCTBYETCS HYMOLIMOHAIIbHBIH UHTEIJICKT, MpeIoJIararoInii
c(OpPMUPOBAHHOCTD:

CaMOCO3HAHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBLHOE
COCTOSIHWIC, BUJICTHh HAMPABICHHS DPAa3BUTHS COOCTBEHHOW AMOIMOHAIBHOU Cdepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOUIETO CAaMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEIEHME, CIOCOOHOCTh  AQJAaNTUPOBATBHCA K
YMOIMOHATBHBIM U3MEHEHHSIM U MTPOSIBIISATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIMM, BKJIIOYAIONICH CTpEMJICHHUE K JOCTHUXKEHUIO NEIH U
yCrexXy, ONTHUMHU3M, HHHIIMATHBHOCTh, YMCHHE JCUCTBOBATh HMCXOIS W3 CBOHUX
BO3MOKHOCTEH;

OMIIATUH, BKIIIOYAIONIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHAILHOE COCTOSIHUE
JPYTUX, YYUTHIBATh €0 MPHU OCYILECTBICHUU OOIIEHUS, CIIOCOOHOCTh K COYYBCTBUIO
U COTIEPEIKUBAHMUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS C
JIPYTUMU JTIOABMU, 3200 TUTHCSI, POSIBIISTH HHTEPEC U pa3periaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K xonity o0yuenus B 10 kiaacce npeaMeTHbIE pe3ysibTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUYAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TpUMEPaX pojib U MecTo (u3uku B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOM KApPTUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON ACATEIBHOCTH JIOICH;

VUYUTBIBATh TPAHUIBI TMPUMEHEHUS U3YUYCHHBIX (PU3NUECKUX  MOJICIICH:
MaTepuajibHas TOYKAa, WHEpLHaTbHAs CHUCTeMa OTCUY€Ta, aOCOIIOTHO TBEPIOE TEJO,
WJCAIBHBIN Ta3, MOJEIN CTPOCHHS Ta30B, KUAKOCTEU U TBEPABIX TEJ, TOYCUYHBIN
AIIEKTPUUECKUH 3apsijl PU PelIeHnH (PU3NIECKUX 3a]1aY;

pacro3HaBath (pu3nueckue siBaeHUs (MPoIecChl) U OOBACHATH MX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHMUSI BEUIECTBA U
AIEKTPOJAVMHAMHUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJMHEWHOE JBHKECHUE,
CBOOOIHOE MAICHHE TEJl, ABUKEHUE TIO OKPYKHOCTH, UHEPITUS, B3aUMOJICHUCTBUE TEI,
muddy3usi, OpOYHOBCKOE JBMIKEHUE, CTPOCHHE JKUJIKOCTEH U TBEPHABIX TeT,
U3MEHEeHHEe 00BhEMa Ted MPU HarpeBaHUM (OXJIKJICHUH), TEIUIOBOE DPaBHOBECHE,
ucrnapeHue, KOHAEHCAIUA, IUIaBJICHUE, KpUCTAIIM3alusl, KUIEHUE, BIIAXKHOCTh
BO3/yXa, ITOBBILICHUE JIaBJICHUS T'a3a IPU €r0 HATPEBAaHUU B 3aKPBITOM COCY/JIE, CBS3b
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MEXIy IapaMeTpaMu COCTOSIHHMS Ta3a B H30MPOLECCAX, SJEKTpU3ALMs Tel,
B3aMMO/JICHCTBUE 3apsAJIOB;

ONMKCHIBATH MEXAHUYECKOE JABUKEHHUE, HUCIOJIb3Yysl (U3NYECKUE BEIMYUHBIL:
KOOpAMHATA, MyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHIIA, UMITYJIbC
Tejla, KUHETUYEeCKas HHEprus, MOTEHIMalbHAas JHEpPrusi, MeXaHuueckas padoTa,
MEXaHUYEeCKass MOIIHOCTb, IMPH OINUCAHUU MPABUIBHO TPAKTOBATH (DHU3HUECKUI
CMBICJT MCTIOJIb3yEeMbIX BEITUYMH, UX 0003HAYCHUS U €IUHUIIBI, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIOLIUE JAHHYIO (PU3UUYECKYIO BEJIMUMHY C IPYTUMH BEJIMUYMHAMU;

ONMUCHIBATh HW3YYEHHBIC TEIJIOBBIE CBOMCTBA TEI W TEIUIOBBIC SIBJICHMUS,
UCTIONB3ysl (U3MYECKHE BEIUYMHBI: JaBIIEHUE Tas3a, TEMIleparypa, CpenHss
KHMHETHYECKasi 3HEPrusl XaOTUYECKOIO JBMIKEHHUS MOJIEKYJ, CPEeIHEKBaIpaTHYHAs
CKOPOCTh MOJIEKYJ, KOJHMYECTBO TEIUIOTHI, BHYTPEHHsS JHEprus, padora rasa,
KOO (PUIIMEHT TMOJIe3HOTO JEWCTBHSI TEIJIOBOTO JBUTATENsl; MPU  ONUCAHUU
IOPAaBWIBHO TPAaKTOBAaTh (PU3MYECKUI CMBICI HCIOJIb3YEMBIX BEJIMYMH, HX
0003HaYEHUsI U €ANHUIIBI, HAXOAUTH (POPMYJIbL, CBA3BIBAIOIINE JAHHYIO (DU3UUECKYIO
BEJIMYUHY C APYTUMU BEIUUYHHAM,

ONMCHIBATh M3YyUEHHBIE ICKTPUUECKHE CBOMCTBA BEILECTBA U AJIEKTPUYECKUE
SBJIEHUSI (IIPOLIECCHI), MCHOJB3Ys (PU3MUECKHE BEIMYMHBI: JIEKTPUUYECKUI 3apsf,
IIEKTPUYECKOE I10JI€, HANPSIKEHHOCTh MOJIA, MOTEHIMAJ, Pa3HOCTh NOTEHIMAJIOB;
IIPU OMHUCAHUU MPABUIBHO TPAKTOBATh (PU3NYECKHUI CMBICI UCHIOJIb3YEMbIX BETUYMH,
uX OOO3HAUYEHUS U E€IUHULBI; YKa3blBaTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(Gu3NYECKYIO BEIMYUHY C APYTUMU BEIMUYNHAMU;

aHaJIM3UPOBaTh (PU3MUECKHE NPOLECChl M SABJICHUS, MCIONb3YysA (U3HUECKUE
3aKOHBI M MPUHLUIIBL 3aKOH BceMupHoro tsrotenus, |, Il u |1l 3akonsr HetoToHa,
3aKOH COXPAaHEHUS MEXAHUYECKON SHEPIHH, 3aKOH COXPAHEHUS MUMITYJIbCa, IPUHLHUIT
CYNEpIO3ULIMA CWJI, NPHUHLMI PaBHOMNPABUS HMHEPUHUATBHBIX CHCTEM OTCUETa,
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPUIO CTPOEHHUs BEIIECTBA, Fa30BbIE 3aKOHBI, CBS3b
CpelHel KUHETHMYECKOW HHEPTrud TEIUIOBOTO JABMKEHUS MOJIEKYJI C aOCOJIIOTHOU
TEeMIIepaTypoi, MepPBbIi 3aKOH TEPMOAUHAMUKH, 3aKOH COXPAHEHUS IJIEKTPUUECKOIrO
3apsna, 3akoH KysoHa, mpu 3TOM pasiinyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €r0
MaTeMaTHYeCKOe BhIpaXKEHUE U YCIOBUS (IpaHUIlbl, 00JacTH) NIPUMEHUMOCTH;

OOBSICHATh OCHOBHBIEC MPUHIMIBI AEHUCTBUS MalllH, IPUOOPOB M TEXHUUYECKUX
YCTPOMCTB; pa3nuyaTh YCIOBHsS UX O€30MaCHOr0 HMCHOJIb30BaHUS B IOBCEIHEBHOU
KU3HU;

BBINIOJIHATh OKCIEPUMEHTHl TI0 HCCIENOBaHUIO (U3MYECKUX SIBICHUU U
IIPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX W KOCBEHHBIX HM3MEPEHUH, INpPU 3TOM
dbopmyaupoBath mpodiaeMy/3aqady U TUMOTE3Y YYEOHOTO JKCIEPUMEHTa, cOOUpaTh
YCTaHOBKY U3 MPEJJIOKEHHOT0 000pYyI0BaHUsI, MPOBOAUTH OMBIT U (POPMYJIHPOBATH
BBIBOJIBL;
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OCYIIECTBIIATh MPSMbIE U KOCBEHHBIE M3MEpPEHUs (PU3MUYECKHX BEJIHWYWH, MPHU
TOM BBIOMPATh ONTHMAIBHBIA CHOCOO HW3MEPEHHS] W HCIOJIh30BATh HW3BECTHBIC
METObI OLIEHKH TTOTPEIHOCTEN U3MEPEHNU;

UCCJENOBATh  3aBUCUMOCTH  MEXAYy  (PU3MYECKMMH  BEIUYMHAMHU  C
VCIIOJIb30BAaHMEM MPSIMBIX HW3MEPEHHUM, MpPU 3TOM KOHCTPYHPOBATHh YCTAaHOBKY,
(bUKCUPOBATH PE3yJbTATHI MOJTYYCHHOW 3aBUCUMOCTH (DU3UYCCKUX BEIWYUH B BHIIC
Tabnui u rpaduKoB, ACJIaTh BHIBOJBI IO PE3yJIbTaTaM UCCICIOBAHMS;

coOI0aTh MpaBuja 0e30MacHOro TpyJa MpH MPOBEIECHUU HCCIEAOBaHUN B
paMKax Y4eOHOro HSKCIEPUMEHTa, Yy4eOHO-UCCIIEIOBATEIbCKOH U MPOEKTHOMN
JEATEIIBHOCTH C MCIOJIb30BAaHUEM H3MEPUTEIbHBIX YCTPOWUCTB M J1aOOpPaTOPHOTO
000pyIOBAHUS;

pemaTh pacuéTHBIC 3a/1a4u C SBHO 33JJaHHOUN (PM3UYIECKON MOJIEITBIO, HCTIONbB3YS
¢dbu3nUecKue 3aKOHbI M MPUHIUIBI, HA OCHOBE aHalIM3a YCIOBHUA 3a/lauyd BbIOMpATH
(bU3MYECKYI0 MOJIEIb, BBIJCIATh (PU3UUECKHE BEIIMYUHBI U (HOPMYJIIbI, HEOOXOAUMBIE
U1 €€ pElIeHUs, MPOBOJNUTH PACUYETHI U OLECHHUBATH PEATBHOCTH MOIYYEHHOTO
3Ha4YCHUS (PU3NUECKON BETUUUHBI;

pelIaTh KaueCTBEHHBIE 3a/1a4M: BBICTPAUBATH JIOTMYECKU HEMPOTHBOPEUUBYIO
LETNIOYKY PACCYXICHUM C OIOpOM Ha HU3YyYECHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
busznuecKue SBICHUS;

MCIIOJIB30BaTh MPU PEIICHUH YYEOHBIX 3a]ady COBPEMEHHbIE MH()OPMALIMOHHbIC
TEXHOJIOTUU I TOWCKA, CTPYKTYPHUPOBAHUSA, WHTEPIPETALMU U MPEACTABICHUA
y4eOHOM ¥ Hay4YHO-TOMYJSIPHOM HHQPOpMAlMU, TOJYYCHHOW U3 Pa3IMYHbIX
HMCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH IMOTy4aeMyI0 HH(POpMAIIUIO;

MPUBOJUTH MPUMEPHI BKJIaJla POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHUE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHUE TEXHUKHU
1 TEXHOJIOTHI;

HCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW KU3HU IS
oOecrieueHuss 0€30MacHOCTH TPU OOpalleHUH C MPUOOpaMU M TEXHUYECKUMU
YCTPOMCTBAMHM, JIJII COXPAHEHUS 3J0POBbS U COOJIOICHHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTtath B TpYMIE C BBINOJHEHUEM PA3IMYHBIX COIUATIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYMIbL, PAIMOHAIBHO pacHpelesTh OOS3aHHOCTH W
IJIAHUPOBATh JAEATEIIBHOCTh B HECTAHJAPTHBIX CUTYalUSAX, aJ€KBAaTHO OLICHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE pacCcMaTpUBAEMON MPOOJIEMBI.

K xonity o0yuenust B 11 kiacce npeaMeTHbIE pe3ysibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh HA TpPUMEPAX poOJib U MecTo (u3uku B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOM KAapTUHBI MHpA, B pPa3BUTUU COBPEMEHHONW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKOU MAEATEIbHOCTU JIFOACU, LEJTOCTHOCTh U €IUHCTBO
(bu3nYecKoil KapTUHBI MUPA;
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YYUTHIBATh TPAHUIIBl TMPUMEHECHHS W3YYEHHBIX (U3UYECKUX  MOJICIICH:
TOYEUYHBIN JJIEKTPUUYECKHUIA 3apsij, JTyd CBETa, TOYCUHBIH MCTOYHHUK CBETA, SACpHAS
MOJIeJIb aTOMa, HYKJIOHHAsl MOJIeJIb aTOMHOT0 Siipa MpH pelieHruu GU3NYecKuX 3a1a4;

pacrno3HaBaTh (PU3UYECKUE SIBICHUS (IIPOLIECChl) U OOBSCHATH MX HA OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN W KBAHTOBOM (PU3MKH: 3JEKTPUYECKas MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XWMHUYECKOE, MArHUTHOE JEHCTBUSA TOKa, B3aMMOJICHCTBHEC
MarHUTOB, 3JIEKTPOMArHUTHAS] MHAYKIIHS, TEUCTBUE MAarHUTHOTO TTOJISI HA TIPOBOJHUK
C TOKOM M JBIDKYIIMICS 3apsll, 3JIGKTPOMAarHUTHbIE KoJieOaHUS W BOJHBI,
IPSIMOJIMHEWHOE pacnpocTpaHeHue CBETa, OTpa)xeHUe, pesIoMJICHHE,
uHTephepeHnusa, audpakuus W MOJIpHW3alds CBETa, JUCIEPCHS  CBETa,
doTornexktpudeckuii dhdext (dhoTodrddexT), cBeTOBOE NaBICHHE, BO3SHUKHOBECHHE
JUHEHYATOrO0 CIIEKTpa aroMa BOJOpPOJA, €CTECTBEHHas M  HMCKYCCTBCHHAS
PaIOAKTUBHOCTE;

ONKCHIBATh H3YUYEHHBIE CBOMCTBA BEMIECTBA (DJIEKTPUUYECKUE, MArHUTHBIE,
ONITHYECKHE, dJICKTPUICCKYIO TPOBOIUMOCTD PA3IUYHBIX CPE/) U JICKTPOMArHUTHBIC
sBJICHHUS (TIPOIIECCHI), MCHOJB3YSd (DU3UYCCKHE BEIMYHMHBI: SJIEKTPUUCCKUNA 3apsi,
CWJIa TOKA, DJICKTPUUYECKOE HAIPSIKEHUE, IIEKTPUUIECKOE COMPOTUBIICHUE, PA3HOCTh
MOTEHIMAJIOB, SJEKTPOABIDKYIAs cujia, paboTa TOKa, MHAYKIMS MarHUTHOTO TOJIA,
cwia Amriepa, cuia JlopeHnia, MHIYKTUBHOCTD KaTYIIKH, SHEPTHSI AIEKTPUUECKOTO U
MarHUTHOTO TIOJICH, IEpUO M 4acToTa KoeOaHuid B KOJIeOATEIIbHOM KOHTYpPE, 3apsi
¥ CHJIa TOKa B MPOIECCE TAPMOHUUYECKHX JICKTPOMArHUTHBIX KOJICOaHWH, POKYCHOE
pacCTOSTHUE M ONTHUYECKas CUJia JIMH3bI, MPU ONUCAHUM MPABUIBLHO TPAKTOBATH
GU3MYECKUI CMBICT HCIOJIB3YEMbIX BEJIMYMH, HX OOO3HAYEHUS U EAUHUIBI,
yKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIME JAaHHYIO (PU3MUYECKYIO BEIWYUHY C JAPYTUMH
BEITMIMHAMU;

ONKMCHIBATh HW3YYEHHBIC KBAHTOBBIC SIBJICHWSI W TIPOILIECCHI, HCIIOIB3YS
bu3nYecKue BeIUYUHbBI: CKOPOCTh YJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YaCTOTa
CBETa, PHEPTUS U UMITYJIbC (POTOHA, MEPUOJ MOTypacIaga, IHEPTUsl CBSI3U aTOMHBIX
sqep, MPU OMUCAHWUU TPABUIBHO TPAKTOBATh (PU3WYECKUA CMBICT HMCTIOIB3YEMBIX
BEJTMYMH, NX 0003HAUYCHUS W €IMHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBSA3BIBAIOIIHE TAHHYIO
(GU3MYECKYI0 BEIMYHUHY C IPYTUMH BEJIMYMHAMH, BHIYUCISITH 3HAUCHUE (PU3MUECKOU
BEJTUYNHBL;

aHAM3UPOBATh (PU3WYECKUE TPOILIECCHl M SIBICHHS, HCIOJIb3Ys (U3HUECKUE
3aKOHBI M TIPUHITUIBL: 3aK0OH OMa, 3aKOHBI ITOCJIEIOBATEILHOTO W TapalICIbHOTO
COCIMHEHUSI IPOBOJHUKOB, 3aKOoH Jlkoymsa—JIeHna, 3aKOH BJIEKTPOMArHUTHOM
WHYKITUW, 3aKOH MPSIMOJUHEHHOTO DPACIPOCTPAHCHHS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJTOMJICHHsI CBETa, ypaBHeHUE OWHITeHHa misi doTtodddekra,
3aKOH COXPAaHCHUs OHHEPTHUH, 3aKOH COXpaHEHHUS HMITyJIbca, 3aKOH COXpaHCHUS
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXPAaHEHHMS MacCOBOTO 4YHCIIA, MOCTYNaThl bopa,
3aKOH PAJUOAKTUBHOIO pacmajia, MpyU ATOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY

27



3aKOHa, €ro MaTeMaTHYeCKOE€ BBIPAKEHHE U YCJIOBHA (TpaHHIbI, OOJIACTH)
NPUMEHUMOCTH;

OTpEENATh HAMPABIEHUE BEKTOPAa MHAYKIIMM MArHUTHOTO MOJIsi IPOBOJHUKA C
TOKOM, cHJIbl Amriepa u cuiibl JIopeHiia;

CTPOUTH U OMUCHIBATh U300paKeHHUE, CO3/]aBAEMOE INIOCKUM 3€pKaJIOM, TOHKOH
JIMH301;

BBITMIOJHATh OKCHEPUMEHTHl 10 UCCIEIOBaHUIO (U3UYECKUX SIBICHUM U
MPOLIECCOB C MCIOJB30BAaHUEM TMPSMBIX M KOCBEHHBIX HW3MEPEHUN: MpPHU 3TOM
dbopmynHupoBaTh MpodIeMy/3a1ady U THIOTE3y Y4eOHOTO IKCIEpPUMEHTa, COOMpaTh
YCTaHOBKY U3 MPEIOKEHHOTO 000pyAOBaHUsA, IPOBOJAUTH OMBIT U (HOPMYIUPOBATH
BBIBO/IBI;

OCYILECTBISATh MpPsIMbIE U KOCBEHHBIE M3MEpEHHs (U3UYECKUX BEIMYUH, MPU
TOM BBIOMPATh ONTHUMAJIBHBIA CMOCOO HM3MEPEHHS] W MCMOJIb30BATh HW3BECTHHIC
METO/Ibl OLIEHKHU MOTPEUIHOCTEN N3MEPEHUI;

UCCIIEIOBATh 3aBUCHUMOCTH (PU3MYECKUX BEIHYMH C HCIOJB30BAHUEM MPSIMBIX
U3MEPEHHI: TPU 3TOM KOHCTPYHpPOBAaTh YCTAaHOBKY, (DUKCHUpPOBATH pE3yIbTaThl
NOJTyYEHHOM 3aBUCUMOCTH (PU3NUECKHUX BEJIMYMH B BUJE TaOJIUL U IrpadUKoB, 1enaTh
BBIBO/IbI 110 pE3yJIbTaTaM UCCIIEJOBaHMS;

coOo1aTh MpaBuwiIa 0€30MacHOro Tpyda NpU HPOBEJCHUM MCCIEIO0BAaHUN B
pamMKax y4eOHOTO OJKCIEPHMEHTa, Yy4eOHO-MCCIENOBATEILCKOH U  MPOEKTHOM
JIESITEIbHOCTH C HUCIOJB30BaHUEM HM3MEPHUTENBHBIX YCTPOHUCTB M J1aOOPATOPHOTO
000opy10BaHUS;

pemarh pacu€THbIE 3a7a4 C SIBHO 3a/1aHHOM (PM3UYECKON MOJENbIO, UCTIONb3YSI
¢dusznyeckre 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHajM3a YCJIOBUS 3a/ladl BBHIOMPATH
(U3UYECKYIO0 MOJIENb, BBIETATh (PU3HMUECKUE BEJIUYMHBI U (DOPMYJIIbI, HEOOXOAUMBIE
Ui €€ pelieHHs, MPOBOIUTH PAacu€Thl M OLEHWBATh PEATBHOCTH IMOIyYEHHOTO
3Ha4YeHUs] PU3NUECKON BEIUUMHBI,

penaTh KaueCTBEHHBIE 3aJay: BBICTPAUBATH JIOTUYECKH HEMPOTHUBOPEUYUBYIO
LEMOYKY pACCyKJIEHUW C OMNOpOMl Ha H3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIIOJIB30BaTh MPH PELICHUH Y4eOHBIX 337a4 COBPEMEHHbIE MH(OPMALIMOHHBIE
TEXHOJIOTUM [JIsl TIOUCKA, CTPYKTYpUPOBAHUS, WHTEPHNPETALUU W TPEICTABICHUS
y4eOHOM ¢ Hay4YHO-NONYJSAPHOM HMHPOpMaUMU, TOJYYEHHOM U3 Pa3IMYHBIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(POPMALHIO;

OOBSCHATH MPUHLIMIIBI JEHCTBHS MaIIMH, TPUOOPOB U TEXHUUYECKHUX YCTPOMCTB,
pa3ianyaTh YCIOBHs UX 0€30MacCHOTO UCIIOJIb30BAHUS B TOBCEIHEBHOM KU3HH;

IPUBOJUTH MPUMEPHI BKJIa/a POCCHUICKUX U 3apyOCKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYXKAIOLIETO MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOW KWU3HU AJIs
oOecrieyeHuss 0€30MacHOCTH TpH OOpalleHuu C MpUOOpaMU M TEXHUYECKUMU
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YCTPOMCTBAMM, JUIsl COXPAHEHMs 370POBbS U COOJIOJIEHHUS HOPM 3KOJOTUYECKOIO
MIOBEJICHUS B OKPY KalOILIEH CpelIe;

pabotatb B Tpymme C BBINOJHEHUEM pA3JIMYHBIX COLIMAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYMIbI, PANUOHAIBLHO PACIPEACIsITh OO0S3aHHOCTA U
IJIAHUPOBATh JAEATEIIBHOCTh B HECTAHJAPTHBIX CUTYaIlUSX, AJICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHHE paCCMaTPUBAEMOM IPOOIIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBO 4acoB JIeKTPOHHbIE
. HaumeHoBaHue pa3/aesioB U TeM (nudpossbie)
Ne n/m OpPOrpaMMBI Beero KOHTpﬁOJILHLIe HpaKTﬁl/l‘leCKl/le 06paz0BATETLHBIE
padoThbI padoThbI pecype
Paznen 1. PU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®du3nKa U METOJIbI HAYYHOTO ITO3HAHUS 2 0 0 https://m.edsoo.ru/7f41b72
Htoro no paznemny 2
Pasznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemaruka S 0 0 https://m.edsoo0.ru/7f41bf72
bu6mmoreka [IOK
2.2 Junamuia ! 0 0 https://m.edsoo0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnnoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOHHAMHKH 10 0 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 1 0 bubmuorexa [JOK
' ®da30Bble IEPEXOBI https://m.edsoo0.ru/7f41bf72
Hroro no pazneny 24
Paznea 4. JIEKTPOJIMHAMUKA
bu6mmoreka [JOK
41 DTIeKTpOCTATHKA 10 0 1 https://m.edso0.ru/7f41bf72
4.2 [TocTOSIHHBIN JEKTpUIECKU TOK. TOKH B 12 2 1 bubmuoreka [JOK
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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

PAa3JIMIHBIX CpCaax

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

Hroro no pazgeny 22
PeszepBHoe Bpemsi 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m POrpaMMEI Beero KOHT%OJILHLIC HpaKTﬁnqecmle 06PA30BATEILHBIC
padoThI padoThI pecypesI
Paznen 1. JIEKTPOJAMHAMUKA
11 MarauTHoe nosie. DIeKTPOMarHuTHas 11 1 3 bubnmoreka [JOK
' UHYKIUS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 0 1 bubnnorexa [HOK
' KoseOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4YecKHUe U AIEKTPOMAarHUTHBIE 5 1 0 bubnnoreka [JOK
' BOJIHBI https://m.edsoo0.ru/7f41c97c
bubmuorexa [JOK
2.3 Onrura 10 0 3 https://m.edsoo0.ru/7f41c97c
Hroro no paszneny 24
Pa3nen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBHI CTIEITUATBHON TEOPUHU 4 1 0 bubnunoreka [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DJIeMEHTHI KBAHTOBOW ONTUKH 6 0 0 https://m.edsoo.ru/7f41c97¢
bu6mmorexa [IOK
4.2 Crpoenne atoma 4 0 0 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.3 ATOMHOE A7IpO S 1 0 https://m.edso0.ru/7f41c97c
Hroro no pazneny 15
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Paznea 5. JIEMEHTBI ACTPOHOMMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMHUH U aCTPOPHU3UKH 7 Egggﬁ;ﬁ;{;ggﬁf 11c97c
Wroro no pazueny 7
Paznen 6. OBOBILIAIOILIEE IOBTOPEHUE

6.1 Ob6o06mraroee MOBTOPEHNE 4 ESSSE;T:(;%ES}% 41c97¢
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METOJIUYECKOE OBECIIEYEHHUE OBPA3OBATEJLHOTO
MPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

» dusuka, 10 kimace/ Msikumes .41, byxosues b.b., Corckuit H.H. nox penakiueit
[TapdentreBoii H.A., AkninonepHoe obmectBo «M3narensctBo «IIpocBeiienne»

» ®msuka, 11 krace/ Maxumes I'.J1., bByxosues b.b., Yapyrun B.M. nox penakimeit
[MapdentneBoit H.A., Akunonepnoe obmectso «M3narensctBo «lIpocBemienne

METOAUYECKHUE MATEPUAJIBI IUISA YUUTEJIA

l. ®uzuka : 10—I11 k1. : moypod. IUIAHMpPOBaHUE: IMOCOOWE I YyUHMTENen
oOmieoOpazosar. opranuzauuit/ B. @. IlunoB. —M. : Ilpocsemenue, 2020
2. ®usuka : KOHTPOJb 3HAHWUW, YMEHHW WM HaBBIKOB ydammuxca 10—I11 ki
oOmeoOpa3oBar. yupexaeHuii: 0a30Bblid U MPOQPUIL. YPOBHU: KH. IJIs1 y4UTENS /

B. A. 3a6orun, B. H. Komuccapo. — M. : [Ilpocsemenue, 2019.
3. Coopuuk 3amady mo ¢usuke. 10-11 xmaccel: yueOHOoe mocoOue IS
oOmreoOpa3oBar.yupexaeHuii: 0a3oBblii ypoBeHb / IlapdentheBa H.A. - M. :
[Ipocsemenne, 2017

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru/ff0c32e2
http://school-collection.edu.ru/

http://fcior.edu.ru/
https://Ibz.ru/metodist/authors/physics/4/files/fcior.zip
http://experiment.edu.ru/

http://www.fizika.ru/

http://college.ru/fizika/
http://www.physics-regelman.com/

http://somit.ru/
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