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MNOACHUTEJIbBHASA 3AIINCKA

IIporpamma 1o ¢u3uke 6a30BOr0 ypoBHS Ha ypOBHE CpeAHero oOriero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJOXEHUH M TpeOOBaHMN K pe3yjibTaTaM OCBOEHHMS OCHOBHOM
oOpa3oBarenpHOI TmporpamMmel, mpenctaBieHHbix B @DPI'OC COO, a Takke ¢ ydérom
dbenepanpHOl paboyeil MporpaMMbl BOCHUTAHHUS W KOHIEMIIMU MpETnoJaBaHus y4eOHOTOo
npenmera «@Pusuka» B o0pa3zoBaTeNbHbIX —opraHmzaumsx Poccuiickoit  ®enepanun,
peayIn3yIoNX OCHOBHbBIE 00pa30BaTeIbHbIE TIPOrPAMMBI.

Conepkanue mnporpamMmsl 10 (U3MKE HANPaBIEHO Ha (POPMUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa obOydarontuxcs 10—11 kmaccoB npu oOydeHun ux Gu3nkKe Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-ESATEIbHOCTHOrO noaxoa. [Iporpamma no ¢gusmuke cOOTBETCTBYET
tpeboBanussM ®PI'OC COO k miaaHupyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METarnpeIMeTHBIM
pe3yabTataM OOYYeHHs, a TaKXKe YUYUTHIBACT HEOOXOAMMOCTh PEaJH3alMU MEXKIIPEIMETHBIX
CBsi3el (PM3MKH C €CTECTBEHHO-HAyYHBIMHM Yy4eOHBIMH MpeaMmeTramMu. B Hell ompenensiorcs
OCHOBHBIE 1€ U3y4eHUs: (U3MKH HAa YPOBHE CPEIHEro o0Iiero o0pa3oBaHMs, IUIAHUPYEMBbIE
pe3yabTaThl OCBOCHHS Kypca (HU3UKH: JHMYHOCTHBIE, METallpeIMETHbIC, IpeIMeTHbIe (Ha
0a30BOM YpOBHE).

[Iporpamma 1o ¢pu3HKe BKIIIOYAECT:

* [UIaHMpYEMBIE pe3yJbTaThbl OCBOCHHS Kypca (PU3MKU Ha 0a30BOM YPOBHE, B TOM YHCIIE

IpeIMETHBIE PE3yJIbTaThl 10 T0/1aM 00YUYeHHs;

* coxaepxkanue yueOHOro npeaMera «Ous3nka» Mo rojgam o0ydeHusI.

dusnka Kak Hayka o HanOoJiee 00IMX 3aKOHAX MPUPOIbI, BHICTYIAsl B KaUeCTBE Y4eOHOTrO
IpeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUNA 00 OKpY>KaIOIEM MHpE.
IkonbHBIA Kypc (HU3UKH — CHCTEMOOOpA3yIOIIMK JJIsl eCTEeCTBEHHO-HAYYHBIX Y4YeOHBIX
IIPEMETOB, MOCKOJIBbKY (PU3MUECKHE 3aKOHBI JIE)KAT B OCHOBE IIPOLIECCOB U SIBIICHUM, H3y4aeMbIX
XuMueHr, omosiorueit, pusmveckoil reorpadueld u actpoHoMuen. Mcmonb30BaHHE W aKTUBHOE
OpUMeHeHne (U3MYecKUX 3HaHUIl oOIpelenseT XapakTep U pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUI B cdepe SHEpreTHKH, TPaHCIOpPTa, OCBOEHHMsSI KOCMOCa, MOJY4YEeHHs HOBBIX
MaTepHaJioB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. M3yueHune GU3MKA BHOCUT OCHOBHOM BKJIQJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHOW KapTHHBI MHpa 00yJaromuxcs, B GOpMUpOBaHUE YMEHUH
MPUMEHSTh HAYYHBIH METOJT IO3HAHUS TPH BBHITIOJTHEHUH UMHU YUeOHBIX HCCIIEJOBAHUH.

B ocHOBY Kypca (hu3HKM AJ1 YPOBHS CPEHETO OOIIEro 00pa3oBaHus MOJOXKEH P UACH,
KOTOPbIE MO’KHO pacCMaTpUBaTh KaK MPUHIIMIIBI €r0 IOCTPOCHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM KypC SBJISIETCS JIOTHUECKHU 3aBEPILIEHHBIM, OH
COJZIEpKUT MaTepHall U3 BCeX pa3fesioB (PU3MKH, BKIIIOYAET KAaK BOIPOCHI KIACCHUYECKOH, TaK U
COBPEMEHHON (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUHU € HEll MaTtepuai Kypca Gu3uKu 00beInHEH BOKPYT
¢usnueckux Teopuil. Bemymumm B Kypce sBisercs (OpMHUpPOBAHUE MPEACTABICHUNA O
CTPYKTYPHBIX YPOBHSIX MaTepHUH, BEIIECTBE U IOJIE.



Hoes eymanumapuzayuu. EE peanuszanus npennojaracT HCIoJb30BaHHE T'YMaHUTAPHOTO
noTeHIHaza GU3NIeCKOil HAyKH, OCMBICIICHUE CBSI3U Pa3BUTHS (DU3UKH C Pa3BUTHEM OOIIECTBa,
a TaKkXKe ¢ MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M SKOJIOTUYECKUMH MPOOIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kype (pu3nku npezmnonaraetT 3HaKOMCTBO € IIMPOKUM
KPYTOM TEXHHUYECKUX U TEXHOJOTUIECKHUX MPHIIOKEHUH N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcss MOCPEICTBOM BBEIEHHsS JJIEMEHTOB COJEPKaHMS,
MOCBALIEHHBIX 3KOJIOTMYECKMM NpoOjIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TaKke 00CYXAeHUS MPOOIeM PallMOHAIBHOTO MPUPOIOTIONB30BAHMS U
HKOJIOTHUECKON OE30MaCHOCTH.

CrepXHEBBIMHU 2JIEMEHTaMH Kypca (U3MKM Ha YPOBHE CpeJHEro oOuiero oOpa3zoBaHUs
ABIISIIOTCSL (pU3UUECKUEe Teopuu ((POPMHPOBAHME TPEACTABICHUH O CTPYKTYpe MOCTPOCHUS
¢u3nueckoil TeopuH, poau (YHIAMEHTAIbHBIX 3aKOHOB W IPHHLUIIOB B COBPEMEHHBIX
MPEJCTaBICHUSAX O MPUPOJE, TPAaHHUIAX TMPUMEHUMOCTH TEOPHH, JJISl ONMUCAHUS €CTECTBEHHO-
HaYYHBIX SIBJICHUH U MIPOLIECCOB).

CucTeMHO-IesITeIbHOCTHBIM NOJAX0 B Kypce (QU3UKH PeaTn3yeTcs MPeXkae BCero 3a Cuer
OpraHu3alMK SKCIIEPUMEHTAIBLHON AedTeNbHOCTH oOydatommxcs. s 6a30Boro ypoBHs Kypca
(GU3MKH — 3TO HUCMOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX HKCHEPUMEHTOB U
nabopaTOpHBIX paboOT, KOTOpbIE B MporpamMme Mo (u3nke OOBETUHEHBI B OOIIMN CIIHCOK
YYEHHYECKUX NPAaKTUUYEeCKUX padoT. BrlaeneHne B yka3aHHOM IepeyHe J1abopaToOpHBIX padoT,
IPOBOJUMBIX ISl KOHTPOJIS M OLEHKH, OCYLIECTBISETCS YyYaCTHUKaMH 00pa3oBaTelIbHOTO
mporecca UCX0s U3 0COOEHHOCTEN TUIAHUPOBAHUS U OCHalleHHus kaOuHeTa (usuku. [Ipu s3Tom
obecrieynBaeTcsi OBJIAZieHUE OOYYalOMIMMUCS YMEHHUSIMH NPOBOJUTH KOCBEHHbBIE H3MEpPEHUS,
UCCIICIOBAaHUSl 3aBUCHUMOCTEH (U3MUECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB IO IPOBEPKE
MPEUIOKEHHBIX THITOTE3.

Bosbiioe BHUMaHuE yaensieTcs peleHUI0 pacuéTHBIX U KaueCTBEHHBIX 3ajad. Ilpu sTom
IUTsL pacu€THBIX 3a/1a4 TPUOPUTETOM SIBIISTFOTCS 33[1a9 C SIBHO 33JJaHHOHN (DM3NYECKOI MOJIEINBIO,
MO3BOJISIOIINE TPUMEHSTh HM3YYECHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasferna
Kypca, TaK U UHTETpUpPYs 3HaHUS U3 pa3HbIX pa3zesoB. [ KauecTBEHHbIX 3a/1a4 IPUOPUTETOM
SBIISTIOTCSI  3aJaHus Ha OOBSICHEHWE TPOTCKaHHWs (U3NYECKUX SBICHUH M TIPOIIECCOB B
OKpY’Karoliel >Xu3HH, TpeOyromue BblOopa (u3nyeckol Monaenu JUisl CUTyallud IPaKTHKO-
OPHEHTUPOBAHHOTO XapakTepa.

B coorBerctBun ¢ TtpeboBanmsamu PI'OC COO k MarepHaIbHO-TEXHHYECKOMY
obecriedeHnIo yyeOHOro mporecca 0a3oBBI YpOBeHb Kypca (PM3MKH Ha YpOBHE CpPEIHETrO
o0miero o0pazoBaHMs JODKEH M3Y4aThCsl B YCIOBHUSX NMPEAMETHOrO KaOMHeTa (HM3MKH WM B
YCIIOBHSIX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAyYHOTo IMKiIa. B kabuHere
¢bu3MKH JOHKHO OBITh HeoOXxoammoe JabopaTopHOEe OOOpPYyIOBaHHWE ISl  BBITTOJTHEHHS
YKa3aHHBIX B MpOTpaMMe N0 (U3NKE YICHHIECKHX TMPAKTHUECKUX PabOT M JIEMOHCTpPAIIHOHHOE
o0opyI0BaHueE.

JleMOHCTpalmoHHOEe 000py/oBaHHE (OPMHUPYETCSI B COOTBETCTBUU C HPUHIUIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M 00ECTIeYMBAET IMOCTAHOBKY MEPEUMCIEHHBIX B MPOrpamMMme 10
¢u3uKe KIIOUEBBIX JEMOHCTpPALUil JUIS HCCICAOBAHHUS M3Y4aeMBIX SBJICHUH M MPOIECCOB,
SMITUPHYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGopaTtopHoe 0OOpyJOBaHUE ISl YUYSHHMYECKHX IMPAKTHYECKHX paboT (opmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M OOecledyuBaeTcss B pacdyére OJHOTO0 KOMIUIEKTa Ha ABYX
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oOyuatomuxcsa. TeMaTudeckue KOMIUIGKTHI JabOpaTOpHOTO OOOPYAOBAaHUS JIOJDKHBI OBIThH
IMOCTPOCHBI HAa KOMIUICKCHOM HCIIOJB30BAHWM aHAJIOIOBBIX H III/I(prBI)IX HpI/I60p0B, a TakKXe
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUC MU(DPOBBIX TA0OOPATOPHIA.

OCHOBHBIMU TIEJISIMU U3y4YeHUS (GU3UKU B 00IIeM 00pa30BaHUU SBIISIOTCS:

dbopMUpOBaHHE WHTEpeca M CTPEMIICHUS OOydYaromUXcs K HAy9YHOMY HW3YYCHHIO
NPUPOJIBI, PA3BUTHE WX WHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pasBUTHE TPEJCTABICHUA O HAyYyHOM METOJC TIO3HaHUS W (OPMHUPOBAHUE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYIKAIOIINM SIBJICHUSIM;

(dbopMUpOBaHNE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa U3yueHUss OCHOB CTPOCHHUS
MaTepud U GyHIaMEHTATLHBIX 3aKOHOB (DU3UKH;

(dbopMUpOBaHNE YMEHHI OOBSCHSTH SBJICHUS C UCITOJIb30BaHUEM (DU3MUECKUX 3HAHUH U
HAYYHBIX JOKa3aTeIbCTB;

(dbopMUpOBaHHE TIPEICTABICHUA O POH (PU3UKU JUIS Pa3BHTUS JPYTHX €CTCCTBEHHBIX
HaYK, TSXHUKH M TEXHOJIOTHIA.

JIoCTIKEHHe ATHX IieNiell 00ecreunBaeTCsl pElIeHUeM CIEAYIOMUX 3a/a4 B IPOIECCe
M3Yy4eHHUs Kypca (U3UKU HA YPOBHE CPEIHEr0 00IIEro 00pa3oBaHHUs:

npuoOpeTeHre CUCTEMBbl 3HaHUM 00 O0IUX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIFOUAsi MEXaHHUKY, MOJIEKYJLIPHYIO (PH3HKY, JIEKTPOJANHAMUKY, KBAHTOBYIO
(bU3UKY U DIIEMEHTHI aCTPOPHU3UKH;

dopMupoBaHHE YMEHHH NPUMEHATh TEOPETUYECKHE 3HAHUS IS  OOBACHEHUS
bu3MUecKuX SIBICHUH B TPHUPOJE M JUISI TPHHATUS TPAKTUYCCKAX pEIICHUH B
MOBCE/THEBHOM KH3HU;

OCBOGHHE CIIOCOOOB peIICHHs pa3IMYHBIX 33/a4 C SBHO 3aJaHHON (DU3UUECKON
MOJIENIbIO, 3ajlad, TOAPA3yMEBAIOLINX CAMOCTOSATEIBHOE CO3AaHue (U3UUECKOM
MOJIEIIH, a/ICKBAaTHOHN YCIIOBUSM 3a/1a4H;

MOHMMaHue (PU3MYECKHX OCHOB W TPUHIMIIOB JCHCTBHS TEXHHYECKHX YCTPOHCTB M
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHHS HAa OKPYKAIOIIYIO CPENY;

OBJIaJICHNE METOJAaMH CaMOCTOSTEIHHOTO IUIAHWPOBAHMS WM NPOBEACHHUS (H3MUECKUX
OKCIEPUMEHTOB,  aHalM3a W  WHTEpHpeTanud  WHQOpPMAIUHM,  ONpeIeIeHUs
JTOCTOBEPHOCTH TIOJIyYEHHOTO Pe3yJIbTaTa;

CO3IaHUE YCJTIOBHUH JJIsl Pa3BUTHS YMEHHH NMPOEKTHO-NUCCIIEI0BATEIBLCKOM, TBOPYECKOM
JeSTeNbHOCTH.

Ha usyuenue ¢usuxu (0a30BbIi ypOBEHb) Ha ypOBHE CpEIHEro oouero oOpa3oBaHUS
orBoautcs 136 vacoB: B 10 kiacce — 68 vacoB (2 yaca B Henento), B 11 kimacce — 68 vacoB (2
yaca B HEJIJIO).

[Ipenyiaraemelii B mporpamme 1o GuU3MKe nepedeHb 1ad0paTOPHBIX U MPAKTHUECKUX paboT
SBIISICTCS. PEKOMEHIOBAHHBIM, YYHTENb JIETaeT BHIOOp MPOBEACHUS J1a0OpPaTOpHBIX PadOT U
OIIBITOB C YYETOM WHIMBUIYaTbHBIX OCOOCHHOCTEH 00yUYaroIuXCsl.



COJAEP/)KAHUE OBYYEHUA

10 KJIACC

Pazjen 1. ®usuka u MeTOAbI HAYYHOT0 MO3HAHUS
®uzuka — Hayka o mpupojae. Haydnble MeTOIbl MO3HAHHS OKpy»XKaroiero mupa. Pomb
SKCIIEPUMEHTA U TEOPHUH B IPOLIECCe O3HAHUS IPUPOABI. DKCIIEPUMEHT B (pu3HKe.
MonenupoBanue (pu3nUecKux sIBICHUN U mpoiieccoB. Hayunble rumoresbl. Ouznyeckue
3aKOHBI ¥ TEOPUH. [ paHUIIbI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB. [[pHHIIUIT COOTBETCTBUSI.

Pome u mecrto ¢usuku B (popMUpOBaHMHM COBPEMEHHOW HAy4YHOW KapTUHBI MHpa, B
IIPAKTUYECKON NEATEIBbHOCTH JIIOJICH.

Jlemoncmpayuu

Amnanorosble ¥ HU(POBBIE U3MEPUTETbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYUKU.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuueckoe JaBukeHHe. OTHOCHUTEIBHOCTH MEXAaHMYECKOro BikeHus. Cucrema
orcuéra. Tpaekropusi.

[lepemenienne, CKOpoCTh (CpeAHsisl CKOPOCTb, MTHOBEHHasi CKOPOCTb) M YCKOpPEHHUE
MaTepUaIbHONW TOYKH, MX MPOEKIMHM HAa OCU CUCTEMBI KoopauHaT. CiloxeHue NepeMelieHni U
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpEHHOE MpPsSMONHHEHHOE ABMxkeHue. ['paduku 3aBHCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, yTH U NEPEMELICHUS] MaTEPUAIbHOW TOUYKU OT BPEMEHH.

CBobOogHOE nazieHne. Y cCKopeHue CBOOOIHOTO MaIeHUsI.

KpuBonuneiinoe naBwxeHue. J[BukeHuMe MaTepuaibHOW TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOW 110 MOZYJII0 CKOPOCTBIO. YTIJIOBas CKOPOCTb, JUHEHHas CKOpocThb. llepuonx u
yactoTa oOpauienus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: CHUIOMETDP, JBUKEHHE
CHaps/10B, LICTIHBIE U PEMEHHBIE MTEpEAAyH.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALIAS KHHEMATUYECKUX XapaKTEPUCTUK JBUKEHUSI.

[Ipeobpa3zoBanre ABMKEHUI C UCTIOIH30BAaHHEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM IPOCTPAHCTBE.

HaGmoienue nBrkeHus Tena, OpomeHHOro MO YIIIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenune yckopeHHus CBOOOIHOTO MaICHHUS.

Hanpasnenue ckopocTy npu IBUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie pabomuol

N3yueHne HepaBHOMEPHOTO JIBM>KEHMSI C LIEJIBIO ONPEEIICHUS] MTHOBEHHONW CKOPOCTH.

WccnenoBanne  COOTHOLIEHUS ~ MEXKIYy  MyTAMH,  HPOWJIEHHBIMH  TEJIOM  3a
MOCJIE/IOBATEIbHbIE PpPAaBHbIE IPOMEXKYTKH BpPEMEHM IpPU PABHOYCKOPEHHOM JBHKEHUU C
Ha4yaJIbHOW CKOPOCTHIO, PABHOW HYJIIO.

N3ydeHue nBUKEeHUS apUKa B BI3KOM KUIKOCTH.
N3yyenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa



ITpunnun otHocurensHocTH [Nanunes. Ilepsbiit 3akoH HeroToHa. IHepLManbHbIE CUCTEMBI
oTCU€Ta.

Macca Tema. Cwuna. I[lpunnun cynepnosuuuu cui. Btopoit 3akon Herotona s
MaTtepHalibHOUN TOUku. TpeTuit 3akoH HbloTOHA [1711 MaTepHaibHBIX TOYEK.

3akoH BceMupHOro TsaroreHust. Cuna Tsoxectu. [lepBas kocmMuyeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tena.

Tpenue. Bunel Tpenus (mokos, ckonbkeHus, kadeHus). Cuna tpeHus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBKEHUs U cuita TpeHus nokos. Koadduuuent tpenns. Cuiia conpoTuBICHUSA
IIPY JIBUKEHHUHM TENa B )KUAKOCTU WM rase.

[ToctynaTtenbHoe U BpaliaTeabHOE ABMKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT Cuibl OTHOCHUTEIBHO OCH BpamieHus. Ilnedo cuibl. YcenoBuss paBHOBecHs
TBEPJIOTO TENA.

TexHuueckne yCTpPOMCTBA W IPAKTUYECKOE NPUMEHEHUWE: IOALINITHUKY, JIBUKECHHUE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne uHEpUUU.

CpaBHEeHHME Macc B3aMMOJEHCTBYIOIUX TEN.

Bropoii 3akon HeroTOHA.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTh CHJIbI YIIPYTOCTH OT Ae(QOpMaIiuiH.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U NTAJEHUH.

CpaBHEHHE CHJI TPEHUS TIOKOSI, KAYEHHSI U CKOJIbKEHUS.

YcnoBus paBHOBecUs TBEPAOro Tea. Buabl paBHOBECHS.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3yuenue nBuxeHust Opycka 1o HaKJIOHHON IJIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CWJI YNIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U PE3UHOBOM
oOpasiie, OT ux aedopmaluu.

HccnenoBanue ycnoBuil paBHOBECHS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUSI.

Tema 3. 3aKkoHbl COXpaHeHUA 6 MEXAHUKE

Hmnynbe MatepuanbHOM TOUKH (Tena), CUCTEMbl MaTepUalbHBIX ToueK. VIMIyJIbC CUIIbl U
M3MEHEHUE UMITyJIbca Tejla. 3aKOH COXPAaHEHHs UMITyJIbca. PEakTHBHOE IBUKEHUE.

Pa6ota cubl. MOITHOCTD CHIIBI.

Kunernueckass sHeprus maTepuanbHOM TOYKU. TeopemMa 00 W3MEHEHWH KHHETHYECKOU
JHEPIUH.

ITorenumanbHas sHeprus. [loTeHuManbHas sHEprus ynpyro aeopMupoBaHHOHN NPy KUHBI.
[loteHuunanbHast 3HeprUs Tena BOJIM3U MOBEPXHOCTH 3EMITH.

[ToreHnmanbHble U HEMOTEHLUANbHbIE CHIBL. CBs3b PabOThl HEMOTEHLHUANbHBIX CHJ C
MU3MEHEHUEM MEXaHNYECKOU SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHHUS! MEXaHUYECKOW YHEPTHUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuuecKre yCTpOMCTBa U MPAKTUYECKOE MPUMEHEHHUE: BOJOMET, KONEP, NPy KUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.



PeakTuBHOE ABHKEHHE.

[lepexon nmoTeHUMANbHON YHEPTUH B KHHETUUYECKYIO U O0paTHO.

Yuenuueckuii osxcnepumenm, nabopamopmvie pabomol

N3ydyenne aOCOMIOTHO HEYNPYroro yjapa C IOMOIIBIO JIBYX OJUHAKOBBIX HUTSIHBIX
MasITHAKOB.

HccnenoBanue cBs3u pabOThl CUIIBI C U3MEHEHHEM MEXaHHUYECKON SHEpruu Teja Ha
MIpUMepe PaCTSKEHHs] Pe3UHOBOTO KTy Ta.

Pasnea 3. Mosekynsipaas pu3nka ¥ TepMOJUHAMHUKA

Tema 1. Ocno6bl MOIEKYNAPHO-KUHEMUYECKOU Meopuu

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU U X OIBITHOE 00OCHOBAHUE.
bpoynoBckoe nBuxkenwe. Juddysms. Xapaktep ABWOKEHHUS ¥ B3aUMOJCHCTBHUS YaCTHII
BeliecTBa. Mojenu CTpOGHMsI Ta30B, KHUAKOCTEH U TBEPIABIX TElN U OOBACHEHUE CBOMCTB
BEIIECTBA Ha OCHOBE 3TUX Mojeied. Macca m pa3mepbl MoJiekys. KonauyecTBo BeliecTBa.
IlocrosinHas ABoraapo.

TennoBoe paBHOBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenscus.

Monenby uaeanbHoro rasa. OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU
uaealbHOTO Tra3a. AOCONIOTHas TemIeparypa Kak Mepa CpelHed KHHETHYECKOW »HEepPruu
TEIJIOBOrO JBWKEHMS vactul rasa. [llkama temmeparyp KenbsBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenpaeneeBa—Kmaneiipona. 3akon JlaneroHa. M3omporieccsl B HI€aqbHOM Taze C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe npeacTaBieHHe U30MPOILIECCOB: U30TepMa,
n30x0pa, u3odapa.

TexHuueckue ycTpolcTBa U NPAKTUUYECKOE IPUMEHEHHE: TEPMOMETD, OapoMeTp.

Llemoncmpayuu

OmnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BemiecTBa, (ororpaguu MOIeKy
OPraHMYECKUX COECTUHECHUM.

OnbITel 110 11D Py3UH KUAKOCTEN U ra30B.

Monenb OpOyHOBCKOTO JTBUKCHHS.

Mognens onwiTa lTepHa.

OnbITHI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYJIIPHOTO B3aUMOICUCTBHUS.

Mogpeinb, HLTFOCTpUPYIOLIAs IPUPOLY JaBJICHUS ra3a Ha CTEHKHU COCyJa.

OnBITHI, WIUTIOCTPUPYIOUIUE YPABHEHUE COCTOSHUS UIE€ATIBHOTO Ta3a, U30IPOLECCHI.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

OmnpeneneHnne Macchl BO3IyXa B KIACCHOW KOMHATE Ha OCHOBE H3MEpeHUd 00BEMa
KOMHATBHI, JABJICHUS U TEMIIEPATYPBI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKly TapaMETPAMHU COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnoevt mepmoounamuxku

TepmoauHamuueckass cucrema. BHYTpeHHsAsI dHEpPrusi TEPMOAMHAMUYECKONM CUCTEMBI U
criocoObl e€ u3mMenenus. KonuuectBo TerioTsl U paboTa. BHyTpeHHSS 3HEprus 0JHOATOMHOTO
nJeanbHOro ra3a. Buasl Temonepenayu: TEIONPOBOIHOCTh, KOHBEKIUS, U3TyYeHHE. Y IebHas
TEIJIOEMKOCTH BelecTBa. KoandecTBo TeIIOTsI Py TEIUIoNepeaaye.

[Tonsatne 00 ammabGatHOM mporecce. IlepBbiii 3akoH TepMonuHamukH. [IpumeHnenue
MIEPBOro 3aKOHA TEPMOAMHAMUKH K H3ompolieccaM. I papuueckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmonuHamMuku. HeoOpaTuMoCTh IPO1IeCCOB B MPUPO/IE.



TernoBbie MamuHbL. [IpuHIMITE feiicTBUS TemoBbIX MamuH. [Ipeobpa3oBanus sHepruu B
TeroBbIX MammHax. Koaddumment monesnoro aericTBus TerioBoit mamuHbl. L{ukn Kaprao u
ero Kod(UIMEHT MOJIE3HOTO JIEHCTBUSA. DKOJIOTHIECKHE TPOOIEMbI TETIOIHEPTETUKH.

TexHnueckue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHE: [BHUTaTellb BHYTPEHHEIO
CropaHusi, ObITOBON XOJIOAMIbHUK, KOHAUIIMOHED.

Llemoncmpayuu

V3MmeHeHne BHYTpEHHEH SHEpruu Tejla MPU COBEPIICHUH pPAaOOTHI: BBUIET NMPOOKH U3
OyTBUIKM TIOJ JIEHICTBHEM CKaTOro BO3JyXa, HarpeBaHue 3¢dupa B JATyHHOU TpyOkKe MyTEM
TpeHus (BUICOIEMOHCTpaIus).

N3meHeHnne BHyTpeHHEN 3Hepruu (TeMreparypsl) Tea pu Terionepeaaye.

OmnpIT 10 agrabaTHOMY PACIIUPEHUIO BO3TyXa (OIBIT C BO3AYITHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, [BUTATENS] BHYTPEHHETO CrOPaHusl, pEaKTHUBHOT'O ABUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenne ynenbHON TEIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeuwjecmea. Pazoevle nepexoovt

[TapooOpazoBanne U KoHjaeHcanmsa. Vcmapenne wu  kuneHue. AOCOTIOTHAE U
OTHOCHUTENbHAs BIAXKHOCTh BO3/yXa. HachleHHbIl map. Y aenbHas Teriora napooOpa3oBaHUsl.
3aBUCUMOCTh TEMIIEPATYpPhl KUIIEHUS OT JIaBJICHMUSL.

Tsépnoe Teno. Kpucramnmueckue u amopgHbie Tesa. AHU30TPONHUS CBONCTB KPUCTAJJIOB.
Kunkue xpucramasl. CoBpeMeHHble Marepuaibl. [lmaBineHue m Kpuctaumsanus. Y aelbHas
TeruioTa miasiaeHus. Cyonumanus.

VYpaBHeHHE TEMI0BOro OanaHca.

TexHnueckue yCTpOMCTBa M MPAKTHYECKOE NPHUMEHEHHE: TUTPOMETP M IICUXPOMETD,
KaJIOpDUMETP, TEXHOJOTMM  IOJIyYEHUST COBPEMEHHBIX MAaTepUaioB, B TOM  4YHCIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoJicTBa HACHIIIEHHBIX MTAPOB.

Kunenue npyu NoHWKEHHOM JaBICHUH.

Crioco06bI U3MEpEHUS BIAKHOCTH.

Habmoienne HarpeBaHus ¥ MJIaBICHUS KPUCTAIIMYECKOTO BELIECTBA.

JleMoHCTpanus KpUCTAIIJIOB.

Yuenuueckuu sxcnepumenm, nabopamopmwvie pabomul

N3mepenne OTHOCUTENBHON BIa)KHOCTH BO3/1yXa.

Pasnen 4. DiekTpoanHaMuKka

Tema 1. dnexkmpocmamuxa

DJIeKTpu3alusl Teld. OJEKTpUuecKuid 3apsaa. JBa BHIOa DJIEKTPUYECKUX 3apsJiOB.
[IpoBOHUKY, TUATEKTPUKH U MTOIYTIPOBOJAHHUKHU. 3AKOH COXPAHEHMS JIEKTPUUYECKOTO 3apsiia.

Bs3aumopeiictBue 3apsanoB. 3akoH Kysona. ToueuHblli  2JIEKTpUYECKHM  3apsil.
Onektpuyeckoe mnone. Hanpspk€HHOCTh 3iekTpuueckoro moiid. [lpuHumn cyneprno3unuu
JNEKTPUYECKUX MOJeH. JINHNKY HANPsy)KEHHOCTHU JIEKTPUUECKOTO TOJIS.

PaGora cun oamekrpocrarmdeckoro moiis. [loTeHmman. Pa3HOCTh  MOTEHIIMANIOB.
[IpOBOHUKY U AUDJIEKTPUKH B DJIEKTPOCTATUYECKOM T0JIE. JIM3IIEKTpUYECKasi MPOHUIIAEMOCTb.



OnektpoémkocTh. KoHneHcaTtop. DJIEKTPOEMKOCTh IJIOCKOTO KOHJEHCATOpa. DHEPrus
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHuueckue ycTpoilcTBa M TNPAKTUYECKOE NPHUMEHEHHUE: 3JIEKTPOCKOIN, 3JIEKTPOMETP,
AIIEKTpOCTAaTUYECKas 3allUTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB, KOHAEHCATOP, KOMHPOBAIbHBIN
anmnapar, CTpyWHbIN IPUHTED.

Llemoncmpayuu

Y CTpolCTBO U IPUHIUI AEHCTBUSA 3JIEKTPOMETPA.

B3anMozeicTBrue HadIeKTPU30BaHHBIX TEIL.

DNEKTPUUYECKOE T10JIE 3aPSKEHHBIX TEJ.

[IpoBOAHMKH B 3JIEKTPOCTATHUECKOM TOJIE.

DneKkTpocTaTHuecKas 3alluTa.

JIMDIIEKTPUKU B AJIEKTPOCTATUYECKOM ITOJIE.

3aBUCHMOCTh  JJIEKTPOEMKOCTH IIIOCKOTO KOHZEHCaTopa OT IUIOMAAd IUIACTHH,
pPAcCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJEHCATopa.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3mepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwtii Inekmpuyeckuit mok. Toku é paznuunvlx cpeoax

DNEeKTpUYECKUN TOK. YCIIOBUS CYIIECTBOBAHUS 3JIEKTPUUYECKOro Toka. McTouHMKHM TOKa.
Cuna toka. IIocTOsIHHBIN TOK.

Hanpsioxenune. 3akon OMa 1151 ydacTKa Lenu.

DneKkTpudecKoe CONPOTHUBJICHUE. VY aensHoe CONPOTHUBJICHUE BEILECTBA.
[TocnenoBarenpHOE, MapasuieibHOE, CMEIAHHOE COEUHEHUE ITPOBOIHUKOB.

Pabota snekrpuueckoro Toka. 3akoH J[xoyns—JIenna. MomHOCT 3MEKTPUIECKOTO TOKA.

DNEeKTpOABMKYIIAsl CHJIa U BHYTPEHHEE CONIPOTUBIIEHHE UCTOYHUKA TOKA. 3akoH OMa 11
MOJTHOM (3aMKHYTOM) ayieKTprueckoit nenu. KopoTkoe 3aMbIkaHue.

DJeKTpOHHAas MPOBOJAUMOCTb TBEPABIX METAIOB. 3aBUCHMOCTh COIIPOTHBIICHNS METAJJIOB
oT TeMriepaTypbl. CBEepXIIpOBOJUMOCTb.

DneKkTpu4YecKuid TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBonuuku. CoOCTBEHHass W TpPUMECHass MPOBOAMMOCTH MOIYMPOBOIHUKOB.
CgoiicTBa p—n-niepexoja. [lomynpoBogHUKOBBIE TPHOOPEI.

DNEeKTpUYECKUH TOK B pacTBOpaX M pacIulaBax »3JIEKTPOJIMTOB. JIEKTPOIUTHUECKAs
auccoluanys. JIEeKTPOIIN3.

OnexTpuyeckuil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSITENIbHBIN pa3psa. MoaHus.
[Ina3zma.

TexHuueckue yCTpoWcTBA M MPAKTHUYECKOE IPUMEHEHHUE: aMIIepMETP, BOJIBTMETD,
peocTaT, HCTOYHUKHU TOKa, JJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbI, TEPMOMETP COMPOTHUBICHUS, BAaKYyMHBIA OHOJ, TEPMHUCTOPBHl U (HOTOPE3UCTOPHI,
MOJIYITPOBOJIHUKOBBIN TMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuibl TOKa ¥ HaIIPSDKEHUS.

3aBUCUMOCTb CONPOTUBIIEHUS LWIMHIPUYECKUX TNPOBOJHUKOB OT JJIUHBI, IUIOIIATU
MIONIEPEYHOI0 CEYEHUS U MaTepHraa.

CwMmelaHHOEe COeTMHEHNE POBOAHUKOB.



IIpsimoe u3MepeHne 3IeKTpOoABMKYLIEH cuibl. KOpOTKOe 3aMblkaHUE TajlbBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHHUSL.

3aBUCUMOCTb COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOIUMOCTB 7EKTPOIUTOB.

HckpoBoli pa3psa M MPOBOAMMOCTD BO3AyXa.

OnHOCTOPOHHSS NPOBOJUMOCTD TUOJIA.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3y4yeHne cMEIIaHHOTO COEIMHEHNSI PE3UCTOPOB.

W3mepeHnue  dIEKTPOABWXKYLIEH CHJIBI HCTOYHMKA TOKA M €ro  BHYTPEHHEro
COIIPOTHBIICHUS.

Ha6mronenue anexrponusa.

MesxknpeamMeTHble CBSI3H

N3yuyenne kypca ¢usuku 06a3oBoro ypoBHs B 10 kjacce OCYyIIECTBISETCS € YUYETOM
COJIepKATENbHBIX MEXIPEIMETHBIX CBsI3€M € KypcaMM MaTeMaTUKd, OWOJOTHM, XHMUH,
reorpa(guu U TEXHOJIOTHH.

Meosicnpeomemnvle nowsimus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOI'O IIO3HAHHUS:
ABJICHME, HAy4HbIM (Qakt, rumnores3a, (uzndeckas BeTUYMHA, 3aKOH, Teopus, HaOIIo/IeHHe,
AKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: peuieHHe CUCTEMbl ypaBHEHMH, JHMHEHHas ¢yHKOWs, mnapadoda,
runepOoia, UX rpaduKu U CBOICTBA, TPUTOHOMETPHUECKUE (QYHKINU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbl M MX MPOEKIUU Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

Buonozus: MexaHndeckoe ABWKEHHME B KHUBOW mpupoze, Juddysus, ocMoc, TemI000MeH
KHMBBIX OPTaHU3MOB (BHU[BI TEIIONEPEauH, TEIUIOBOE PABHOBECHE), SJICKTPUUECKUE SIBICHUS B
YKUBOW MPUPOJE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJb BEILECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOWCTBA TBEPHABIX TeEJ, MKHUAKOCTEH M Ta30B, AJIEKTPUUYECKHE
CBOWCTBA METAJIJIOB, 3JIEKTPOJUTHUYECKAs TUCCOLUALINS, TalbBAHUKA.

l'eoepaghus: BNaXHOCTh BO3AyXa, BETPHI, 0ApOMETP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUe ABWKEHUN C MCIIOJIb30BaHUEM MEXAHHU3MOB, YUET TPEHHS B
TEXHUKE, MOIIUIHUKY, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUs MMITyJibca B TEXHHKE (pakeTa,
BOJIOMET U JIpyrue), JBUraTellb BHYTPEHHErO CropaHus, ImapoBas TypOuHa, OBITOBOM
XOJIOAUIIBHUK, KOHTUIIMOHEP, TEXHOJIOTUH MOJYyYSHHUs COBPEMEHHBIX MaTepUaliOB, B TOM YHUCIIE
HAaHOMATEepHaJoB, M  HAHOTEXHOJIOTMM,  JJIEKTpPOCTaTUYeCKas  3allluTa,  3a3eMJICHHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TpPHUHTEp, dJIEKTpOHArpeBaTelbHbIE MPHOOPHI,
3JIEKTPOOCBETUTEIIbHBIE MPHUOOPHI, TaIbBAHUKA.

11 KIIACC

Pazpnen 4. DiekTpoanHaMuka
Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKUUA
[TocrosiHHbIE MarHUThHl. B3aMMOAEHCTBHE MNOCTOSIHHBIX MAarHUTOB. MarHuTHoe IIoJe€.
Bekrop maruuTHOM MHIYyKUMK. [IpUHIMI Cynieprio3uIUA MarHUTHBIX NOJIEH. JIMHUM MarHuTHOM
uHaykiuy. KapTtuHa TuHui MarHUTHOW WHTYKIIUU TIOJISI TIOCTOSTHHBIX MArHUTOB.
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MarautHoe 1oje NpOBOAHMKA C TOKOM. KapTuHa NMHMN MHIYKIMM MarHUTHOTO MOJIS
JUIMHHOTO TPSMOI0 IMPOBOJAHMKA M 3aMKHYTOI'O KOJIBLEBOTO MPOBOJHHUKA, KATYIIKH C TOKOM.
OmnbIT Opcrena. BzanMopelicTBue MpOBOAHUKOB C TOKOM.

Cuna Amrniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenna, €€ Moaynb W HampaBieHHE. J[[BH>KeHWE 3apsHKEHHOM 4YacTUIBl B
OJTHOPOJTHOM MarHUTHOM moie. Pabota cumnsl JlopeHia.

SBneHue HSIEKTPOMAarHUTHOM MHIAyKUMH. [lOTOK BekTOpa MAarHUTHOM WHAYKIMH.
DNEeKTPOABIKYIIASI CUIa MHIYKIUH. 3aKOH 3JE€KTpPOMaraiuTHoi uuaykuuu dapanes.

BuxpeBoe anekTpuueckoe mojie. DJEKTPOABMKYIAs CWIA HMHAYKIMM B IPOBOJHHKE,
JBUKYLIEMCSI IOCTYIATEIbHO B OJHOPOIHOM MarHUTHOM IIOJIE.

IIpaBuno JleHna.

NHIyKTUBHOCTG. fIBI€HNE CAMOMHIYKIIMH. DJIEKTPOABIKYILAS CHJIa CAMOMHIYKIUU.

DHeprusi MarHUTHOTO MOJISI KATYIIKU C TOKOM.

DNeKTpOMarHuTHOE MOJIE.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TIOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHUTHI, JJIEKTPOJIBUraTelNb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTUL, MHAYKLIUOHHAS 11€Yb.

Jlemoncmpayuu

OmeiT Dpcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM I1OJIEM.

JIuHUY MHAYKIMY MarHUTHOTO TOJIS.

B3anmopeiicTBue ByX MPOBOJTHUKOB C TOKOM.

Cuna Amnepa.

JenictBue cuibl JIopeHia Ha HOHBI AJIEKTPOJINTA.

SIBiIeHME 3IIEKTPOMArHUTHOM MHIYKIUU.

IIpaBuno JleHna.

3aBUCUMOCTD 3JIEKTPOABIIKYIIEH CHIIbI MHAYKIHUUA OT CKOPOCTH M3MEHEHHUS MarHUTHOTO
IIOTOKa.

SBneHue caMOMHAYKIIUH.

Yuenuueckuii skcnepumenm, nabopamopnuvie pabomuol

N3yueHrne MarHuTHOTO NOJIsL KaTYLIKH C TOKOM.

WccnenoBanue neiicTBUS MOCTOSHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBIEHUS 2JIEKTPOMATHUTHON MHAYKIIHU.

Pa3nen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 3n1eKmpomMazHumHvle KOAe0anus

Konebarenpaass cucrema. CBOOODHBIE MexaHWUYecKWe KonebOanus. [apMoHHMYecKue
koneOanus. Ilepuwon, dacrora, ammuutyaa W ¢asza koneOanuid. [IpyXKWHHBI MasTHHK.
MareMaTtnyecknii MasTHHK. YpaBHEHHE TapMOHHUYECKHX KojeOaHuil. [IpeBpamienue >Hepruu
IIPY TAPMOHUYECKHX KOJIeOaHUsX.

Konebartenbubiii koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KONIEOAHHSI B HICATHHOM
KoleOaTeIbHOM KOHType. AHAJOTHUS MEXKIY MEXaHUYeCKUMH U 3JICKTPOMArHUTHBIMH
konebanusimu. @opmyna TomcoHa. 3akOH COXpaHEHHsI SHEPTUU B UACATBLHOM KOJIEOATEIHHOM
KOHTYpE.
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[IpencraBienne o 3aTyXaroMMX KojeOaHUSX. BBIHYXICHHbIE MEXaHUYECKHE KOJeOaHus.
Pe3onanc. BeiHyXI€HHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMS.

Ilepemennsblii Tok. CHHYCOMAIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYTHOE U JEHCTBYIOLIEE 3HAUYEHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpanchopmarop. IlpousBomctBo, mepeaada U MOTPEOJICHUE AIEKTPUUECKOW SHEPTrHH.
DKOJIOTUUECKHE PHUCKA TMpPU TMPOU3BOJCTBE AIEKTposHepruu. KynbTypa uHCHIONb30BaHUA
3JIEKTPOIHEPTUH B TIOBCEHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHUE: DJJIEKTPUYECKUN 3BOHOK,
rE€HepaTop NEPEMEHHOIO TOKA, TUHUU DJIEKTPOIIepe1ay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoJieOaTeIbHOM CUCTEMBI (IIPYKUHHBIN WM MaTeMaTUYeCKUN
MasITHHK).

Hab6mronenue 3aTyxaromnmx KojeOaHui.

HccnenoBanne cBOWCTB BIHY X ICHHBIX KOJIeOaHUI.

Habmonienue pesonanca.

CB0OO/IHBIE AIIEKTPOMArHUTHBIE KOJIEOaHMUS.

OcunmiorpaMmsl  (3aBUCUMOCTH  CHJIBI  TOKAa UM HampsDKEHUST OT BPEMEHH) s
AJIEKTPOMATHUTHBIX KOJICOAHHM.

Pe3onanc npu mocienoBaTEIbHOM COEIMHEHUM PE3UCTOPA, KATYIIKH WHIYKTUBHOCTU H
KOHJIEHCATOopa.

Mogens TMHUN 3JIEKTPOIIePEIayuH.

Yuenuueckuii sxcnepumenm, n1abopamopvie pabomuol

HccnenoBanue 3aBUCUMOCTH TIEPUOA MAJIBIX KOJIeOaHHM rpy3a Ha HUTH OT JAJIUHBI HUTH U
MacChl Ipy3a.

HccnenoBanue mnepeMEHHOr0o TOKAa B LENM W3 IOCIEAOBATEIBbHO COCIMHEHHBIX
KOHJICHCATOpa, KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbBLE 60IHbL

MexaHudeckue BOJHBI, yCI0BUsA pacnpoctpaneHus. [lepuoa. CkopocTh pacnpocTpaHEeHHs
u jymHA BOJHBL. llomepeuHsie W mpoAoiabHBIE BOJHBL MHTepdepeHmus u audpakius
MEXaHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMKoCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJIHBL. Y CIIOBUS W3JIYYEHHS 3JIEKTPOMArHUTHBIX BOJIH. B3aumuas
opueHrauus BekTopoB E, B, V B anekTtpoMarHuTHO#l BosiHe. CBOICTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXCHHE, MpeJIOMIICHUE, TMoysipu3anus, audpakmus, wuHTepdepenius. CKoOpocTbh
3JIEKTPOMATHUTHBIX BOJIH.

[Ikana >7€KTPOMArHUTHBIX BOJH. [IprMeHEHHE 3IEKTPOMAarHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[IpuHUMIIBI pagnOCBsA3M U TeleBUACHU. Paaronokanusi.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEbI.

TexHnueckue ycTpoWcTBa W MPAKTUYECKOE NMPUMEHEHUE: MY3bIKAJIbHbIE WHCTPYMEHTHI,
yJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHUKE M MEAMIIMHE, pajiap, paJuonpUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

OO6pazoBanue 1 pacIpoCTpaHEHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJH.
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Koneb6mromeecs Teno Kak HCTOUYHUK 3BYKa.

HalGmronenue otpaxeHus: v mpeIoMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenue naTepdepeHnny U Audpakiini MEXaHHIECKUX BOJTH.

3BYKOBOM pe30HAHC.

HaGmronenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYJOM W YacTOTOU
KoseOaHuil.

WccnenoBanne  CBOWCTB — 3JIGKTPOMAarHUTHBIX ~ BOJIH:  OTPaXK€HHE, IMPEIOMIICHHE,
noJsipuzanus, Tudpakuus, HHTepdepeHus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. [IpsimonuHeitHOe pacrpocTpaHeHre CBETa B OJHOPOIHOMN Cpejie.
Jlyd cBera. ToUEUHBII UCTOYHUK CBETA.

Otpakenne cBeTa. 3aKOHBI OTpakeHHs cBera. [locTpoeHne M300paXKeHWH B TUIOCKOM
3epKaje.

[Ipenomnenne cBeta. 3aKOHBI MpeNOMIIEHUS CBeTa. AOCONIOTHBIA TMOKa3aTenb
npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbI yron MOJHOTO BHYTPEHHETO
OTpaXKEHUSI.

Hucnepcus cBeta. CrnoxHbI cocTaB Oenoro cBera. L[BerT.

Cobuparonie u pacceuBarolmive JuH3bL. ToHKas auH3a. DOKYCHOE pACCTOSIHME U
ONTHYECKas Cuiia TOHKOM NMuH3bL. [locTpoeHne n3o0pakeHnii B COOMPAOIINX U PACCEUBAIOIINX
nrH3ax. @opmyJsia TOHKOM JIMH3bI. Y BEJIMYEHHE, 1aBAEMOE JIMH301.

[Ipenensl TPUMEHUMOCTH TEOMETPUUYECKON ONITHUKH.

BonnoBas ontuka. HWuTepdepennus cBera. KorepeHTHble UCTOYHHKHU. Y CIIOBUS
HAOIIO/IEHUS] MAKCUMYMOB U MUHUMYMOB B MHTep()EPEHIIMOHHON KapTHHE OT JABYX CHH(A3HBIX
KOTE€PEHTHBIX UICTOYHUKOB.

Hudpakuust cBera. [dudpakiuonHas pemérka. YClIoBUE HAOMIOACHUS TIaBHBIX
MaKCUMYMOB TIpHU MaJIeHUA MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIUOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHnuueckue ycTpoiCcTBa W MpaKTUYECKOE NpPUMEHEHHe: OYKH, Jymna, ¢oroanmapar,
MPOCKITMOHHBIM ~ ammapar, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAs ONTHKA, JAUPPAKIIMOHHAS
pemeéTKa, NOJIAPOUI.

Jlemoncmpayuu

[IpsiMonuHetHOE paclpoCTpaHEHUE, OTPaKEHHWE M IMpesoMiieHue cBeta. Onruyeckue
pUOOPBHI.

[TonHOE BHyTpeHHEe oTpakeHrne. Mojienb CBETOBO1a.

HccnenoBanue cBONCTB N300pakeHUN B JIMH3aX.

Mogenun MUKpOCKOIIa, TeecKomna.

Hab6mronenue natepdepeHnmm crera.

Hab6monenue nudpakuuu ceera.

Habmonenue nucnepcuu cBera.

[Tomyuyenue crekTpa ¢ HOMOIIBIO MPU3MBL.

[Tomydenue criekTpa ¢ TOMOIIbIO TU(DPAKIIMOHHON PEHIETKH.

Habutoienue nomisipuszanuu cBera.

Yuenuueckuii oxcnepumenm, nabopamopmvie pabomeol

N3mepenne nokazartesns IpeoMIEHHS CTEKIa.
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HccnenoBanue cBOWCTB M300pakeHU B JTHH3AX.
HaGmronenue aucnepcun certa.

Pa3jnen 6. OcHOBBI cieUAJIBbHON TEOPUHM OTHOCUTEJIBLHOCTH
['paHubl IPUMEHMMOCTH KJIACCHYECKONW MeXaHUKH. llocTynaTel crnenMalbHONM TEOpHUH
OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTh MOJYJII CKOPOCTM CBETa B BaKyyme, IPHUHIMUI
OTHOCHUTEJILHOCTH DUHINTEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEAJICHUE BPEMEHH U COKpALIEHUE JJIUHBI.
DHEprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.
CBs13b MaccChl € PHEPTUEH U UMITYJILCOM PEISTUBUCTCKON YACTHUIBI. DHEPTHUS MOKOSI.

Paszpnen 7. KpanToBas puszuka

Tema 1. Dnemenmul K6AHMOBOU ONMUKU

®otonbl. Popmyna [lnanka cBsI3u SHEPruu GOTOHA C €ro YaCTOTOW. DHEPIus U UMITYJIbC
¢dboToHa.

OtkpeiTe u wuccnenoBanue Qorordpdexra. Ombitet A. . CromeroBa. 3akoHBI
doroaddekra. Ypasuenue DitHmreirina s Gorordpdexra. «KpacHas rpanuna» gporospdexra.

Hasnenue ceeta. Onbitel 1. H. JIeGenena.

XUMHYECKOE IEHCTBHUE CBETA.

TexHuyeckue yCTpOHCTBA M MpPAaKTHUECKOE MpUMEHEHHe: (POTo3JIeMeHT, (OTOAATUHK,
COJIHEUHas1 OaTapesi, CBETOINO/I.

Jlemoncmpayuu

®dotor¢h(PeKT Ha YCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHeNIHEro ¢porodddexra.

Ceeronuon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopma mo paccesauro o -yactuil. [lmanerapuas
Mozenb atoMa. [locrynatel bopa. U3nydenue u norsiomieHre GOTOHOB MpU MEPEXO/Ie aToma C
OJTHOTO YpOBHSl JHEpruu Ha Jpyrod. Bunbl cnextpoB. CHexkTp ypOBHEH SHEPrUM aToMa
BOZOPOZA.

BonnoBble cBolicTBa yactull. Bonnel ne bpoinst. KopmyckynsipHo-BOJIHOBOM Ayanusm.

CIIOHTaHHOE U BBIHYKJEHHOE U3IIyUYEHHE.

TexHuueckue yCTpOWCTBA M INPAKTUYECKOE IPUMEHEHME: CIEKTPAJIBHBIA  aHaIu3
(crIeKTpOCKOII), J1a3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopens onsita Peszepdopaa.

Omnpenenenne AIMHBI BOJIHBI JIa3epa.

HabmroneHnue nuHeHyaTbIX CEKTPOB U3ITyUYESHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HabGnronenue nuHeyaToro crekrpa.

Tema 3. Amomnoe s0po
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OKCIIEpUMEHTHI,  JOKa3blBalOIIME  CIOXKHOCTb  CTPOEHUS  sjpa. OTtkpbiTHE
pannoaktuBHOCcTH. OTBITH Pesepdopna mo onpeneneHuio cocTaBa paaioakTHBHOTO U3TYUYCHHUS.
CaoiicTBa anb(a-, 6era-, raMMa-u3nydeHus. BiusHue pagnoakTUBHOCTH Ha )KUBbBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHa W HeiTpoHa. HykmonHas moxpens snpa [eiizenOepra—liBaneHko.
3apsn sapa. MaccoBoe uncio siapa. M3orornsl.

Anbda-pacniaf. DNEKTPOHHBI W MO3UTPOHHBIN OeTa-pacman. ['amma-uznmyueHue. 3akoH
PaaMOAKTUBHOTO pacnaja.

DOHeprus CBA3M HYKIIOHOB B sizipe. SnepHble cuibl. JledekT Macchl spa.

SAnepHble peakuuu. JleJIeHUE U CUHTES sEp.

SAnepusiii  peaxtop. TepmosinepHsiii cunTe3. IlpobieMbl M NEPCHEKTUBHI  SIEPHON
SHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SEPHON SHEPTreTHUKU.

DnieMeHTapHble YacTUIbl. OTKPBITHE MO3UTPOHA.

MeTo1p1 HaOJIIOIEHUS U PETHCTPALMH 3JIEMEHTAPHBIX YaCTHII.

OdyHaameHTanbHble B3auMoeiicTBusl. EQMHCTBO (hn3nueckoil KapTUHBI MUpAa.

TexHnueckne ycTpoiCTBa M MPAKTUYECKOE NMPUMEHEHHUE: JT03UMETp, Kamepa BuibcoHna,
SAEpHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOLIUX YaCTHII.

Yuenuueckuii osxcnepumenm, nabopamopmvie pabomol

HccnenoBanue TpekoB vacTuil (10 TOTOBBIM oTorpadusim).

Pa3znen 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUZUKH

Oranel pa3BuTuss actpoHomuu. [lpukinazHoe M MHUPOBO33PEHYECKOE  3HAYCHHE
aCTPOHOMMUH.

Bun 3Bé3anoro Heba. Co3Besnus, spKue 3BE3/bI, IIAHETHI, X BUAUMOE JABIKCHHE.

Conneunas cucrema.

Connue. ConneuHass akTuBHOCTh. Mcrounuk sHepruum ConHua u 3BE31. 3BE3NBI, UX
OCHOBHBIC XapaKTePUCTUKHU. J[lnarpamMma «CHEKTpajdbHBIM KJIacC — CBETHUMOCTBY». 3BE3IBI
[JIABHOW IIOCJIEI0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBbY» Il 3BE37 TIJIaBHOM
MIOCJIeI0BAaTENbHOCTH. BHyTpeHHee cTpoeHne 3BE3A. CoOBpEeMEHHBIE MPEACTABICHUS O
IIPOUCXOXkAECHNN U 3Boronnu CoslHLA U 3BE31. DTambl KU3HU 3BE3 L.

Muneunsiii [lyTs — Hama [NanakTtuka. [lonoxenue n geuxenue Connua B ['anaktuke. Tunsl
raylakTuk. Panuoranaktuky u kBaszapel. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmupenue Bcenennoil. 3akon XaO6ma. Pasberanme ramaktuk. Teopust
Bonpmioro B3peiBa. PennkroBoe nznydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepewénnsie mpo6iieMbl aCTPOHOMUH.

Vuenuueckue nabnooenus

Habmronenust HeBOOPYKEHHBIM I71a30M C MCIOJIb30BAHUEM KOMITBIOTEPHBIX HMPUIOKEHUH
IUIS OTIpE/ICTICHUS TOJOXKEHHsSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHS
CeBepHoOro noitymapus 1 sipkue 3BE31bl.

Habmonenus B teneckon Jlynsl, muianet, Miieunoro IlyTu.

O0o01arouiee NOBTOPEHNE
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Ponp (u3ukM W acTpOHOMHM B SKOHOMHYECKOHM, TEXHOJIOIMYECKOH, COLMAIBbHOM U
ATHUYECKON cdepax JeATeJbHOCTH 4YeJIOBEKa, pOJb W MeCTO (U3MKM U acTPOHOMHUHU B
COBPEMEHHOW HayyHOW KapTHMHE MHUpa, poib (u3nyeckod Teopuu B (OPMHPOBAHUU
MIPEACTABICHUHN O (PU3NYECKON KapTHHE MHUPa, MECTO (PU3MUECKONW KapTHUHBI MUpa B 00IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTaBICHHUM O IpUpo/IE.

MexnpeaMeTHbie CBA3U

Nzyyenne kxypca ¢usuku 06a3oBoro ypoBHs B 11 kiacce OCYyIIECTBISETCS € YUYETOM
COJIepKATENbHBIX MEXIPEIMETHBIX CBsI3€ € KypcaMH MaTeMaTUKd, OWOJOTHH, XHMUH,
reorpa(guu U TEXHOJIOTHH.

Meoswcnpeomemnvle nonsmus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOI'O IO3HAHMUS:
SBJICHUE, Hay4yHbId (pakT, rumoresa, (pusMyueckas BeIMYUHA, 3aKOH, TEOpHsl, HaOIIO/ECHUE,
AKCIIEPUMEHT, MOJICIUPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHUe CUCTEMbl YpaBHEHHI, TPUTOHOMETpHUYECKHe (PYHKIMU: CHUHYC,
KOCHUHYC, TaHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M HUX
MPOEKIIMM Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIC 3JIEMEHTApPHBIX (DYHKIIUH,
NIPU3HAKK 000U TPEYTOJIbHUKOB, OTpeIeTIeHNE TUIOIIAAN TUIOCKUX GUryp U 00bEMa Tell.

Buonozus: snexTpuyeckue SBICHUS B JKMBOW NpHUpoOnE, KoseOaTenbHble ABIKEHHS B
KUBOM TNpUPOJE, ONTUYECKHE SBICHHSI B XUBOW NpUpOJE, AECUCTBUE paJMallid Ha JKUBBIE
OpTraHU3MBI.

Xumus: CTpOEHHE aTOMOB W MOJIEKYJ, KpUCTAJUIMUECKas CTPYKTypa TBEPABIX Ted,
MEXaHU3Mbl 00pa30BaHUs KPUCTAUINYECKON PEIIETKH, CIEKTPaJbHBIM aHaIH3.

T'eocpaghus: MarHUTHBIE TIONIOCA 3€MJIH, 3aJIe)KM MAarHUTHBIX Py, (GOTOCHEMKA 3€MHOU
MOBEPXHOCTH, MpeACKa3aHue 3eMIIETPSCEHUII.

Texnonozus: TUHUAN 3JIEKTpONEpeay, T€HEPATOp NMEPEMEHHOIO TOKA, JIEKTPOJABUIaTelNb,
MHAYKIHMOHHAsT Tedb, pajxap, pajuoNpHEMHUK, TEIEeBH30p, aHTeHHa, TenedoH, CBY-neus,
MIPOEKIIMOHHBIH arnmapar, BOJOKOHHAs OTITHKA, COJIHEYHasi OaTapest.
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INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOTrO npeamera «PU3MKa» HAa YPOBHE CPEIHEro OOIIEro o0pa3oBaHUS
(6a30BBII  ypOBEHb) JODKHO OOCCHEYHTHh JOCTIDKCHHE CIEAYIONUX JIMYHOCTHBIX,
METaNpeAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX PE3YJIHTATOR.

JJUYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yJIbTaThl OCBOCHHS yueOHOTO TipenMeTa « DU3HKay TOKHBI OTPaXKaTh
TOTOBHOCTh U CIIOCOOHOCTh  OOYYaIOIIUXCS  PYKOBOJCTBOBAThCS  C(HOPMHUPOBAHHOM
BHYTPEHHEN MO3ULMEN JHMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpHEHTAlUW, MO3UTHUBHBIX
BHYTPEHHUX YOEXJIEHUW, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHUCKOIO
o0miecTBa, pacIIMpeHNe KU3HEHHOTO OMBITA U OTBITA JACSITETFHOCTHA B TPOIECCE peaTH3aIliu
OCHOBHBIX HAIIPABJICHUI BOCITUTATECIILHON JAEATEIHLHOCTH, B TOM YHCJIC B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh TPAXKIAAHCKON TMO3UIMHM OOYYaroIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOTO 00IIeCTBa;

NPUHATHE TPAIUIIMOHHBIX OOIIEYETIOBEYECKIX TYMAaHUCTUYECKUX U IEMOKPATUUECKUX
LIGHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEILHOCTh B MHTEpPECaX Ipa)kJIaHCKOro OOIIEeCTBa,
y4acTBOBATh B CAMOYTIPABIECHUH B 00pa30BaTeIbHON OpraHH3aIlHH;

yMEHHE B3aMMOJICHCTBOBATh C COLMAJIBLHBIMH HMHCTUTYTAMH B COOTBETCTBUU C HX
GyHKIUSIMHA ¥ Ha3HAYCHUEM;

TOTOBHOCTbH K TYMaHUTAPHON M BOJIOHTEPCKOU JI€SITEILHOCTH;

2)IaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPaXkKIaHCKON UICHTUYHOCTH, MAaTPHOTU3MA;

LIEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM POCCUHCKHX
y4EHBIX B 007acTH (PU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUIECKOTO TIOBEICHHSI;

CIIOCOOHOCTh  OLIGHHMBAaTh CHUTYyalldi0 W TPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTUPYSICh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI W IIEHHOCTH, B TOM YHCJIE B
JIESITETbHOCTH YYEHOTO;

OCO3HaHHWE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYIYIIETro;

4)3cTeTHYECKOr0 BOCTIMTAHMS

ACTETUYECKOE OTHOILIEHHWE K MHpY, BKJIIOYAash SCTETUKY HAy4YHOTO TBOPYECTBA,
npucymiero Gpusndeckoi Hayke;

5)Tpya0BOro BOCIUTAHMS:

WHTEpPEC K paznuyHbiM cdepam TpodecCHOHATBHON NesATENHbHOCTH, B TOM YHCIE
CBSI3aHHBIM ¢ (U3MKONM M TEXHHMKOW, yMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp OymayIIei
npodeccuu 1 peasTn30BbIBaTh COOCTBEHHBIEC )KM3HEHHBIE TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPA30BAHHIO B 00JACTH (DU3HKHU
Ha NPOTSKEHNUU BCEH JKU3HMU;

6)3K0/10rM4ecKOro BOCIIUTAHUS:



Cc(OPMHPOBAHHOCTb HKOJOTMUYECKON KYJBTYPBl, OCO3HAHUE IJI00AJIBHOIO XapakTepa
9KOJIOTUYECKUX MPOoOIieMm;

IUIAHWPOBAHUE U OCYILECTBICHHUE JEHCTBUI B OKPY’KAIOLIEH Cpelie HA OCHOBE 3HAHMS
LeJIe YCTOMYMBOIO PA3BUTHs YEJI0BEYECTBA;

pacIIMpeHHe OmbITa JEATENIbHOCTH OSKOJOTMYECKOM HAlpaBJICHHOCTH Ha OCHOBE
UMEIOIMXCS 3HAaHUH 10 (PU3HKeE;

7)UEeHHOCTH HAYYHOI'O NO3HAHUSA:

c(OPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA (PU3NYECKON HAYKH;

OCO3HAaHUE LIEHHOCTU HAy4YHOW JEeATEIbHOCTH, TOTOBHOCTb B IPOLIECCE H3YUYECHMS
(U3UKU OCYILIECTBIATH MPOSKTHYIO U MCCIIEOBATENbCKYIO JAEATENIbHOCTh MHIUBUIYAIBHO U
B IpyTIIE.

METAINIPEJMETHBIE PE3YJIBTATHI

IMo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe NelicTBUS
Ba3oBble joruyeckue neicTBuUs:

CaMOCTOSITENILHO (DOPMYJTUPOBATh W aKTYaJIM3HPOBATh MPOOJIEMy, pacCMaTpuBaTh e
BCECTOPOHHE;

OTIpECTIATH 1eNIN AeSITeNFHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS;

BBISBJISITH 3aKOHOMEPHOCTHM M TMPOTHBOPEUHST B PACCMATPUBAEMBIX (U3HYECKUX
SIBJICHUSIX;

pazpabareiBaTh IUTAH pEHICHUS TPOOJNIEeMbI C ydYETOM aHalu3a HMMCHOIIUXCS
MaTepHATBHBIX M HEMaTEPHAILHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JICATEIBHOCTh, OIICHUBATH COOTBETCTBUE PE3YJIHTATOB IEIISIM,
OILICHUBATh PUCKH IMOCIICICTBUI NEATCILHOCTH,

KOOPJIMHHUPOBATh W BBIMOJIHATE PabOTy B YCIOBHSAX PEAILHOTO, BUPTYaJbHOTO H
KOMOMHHUPOBAHHOTO B3aMMOJICHCTBHS,

pa3BUBATh KPEATUBHOE MBIIIJICHHE NP PEIICHUN KU3HEHHBIX MPOOIEM.

Ba3oBble nccienoBaTebcKue 1eHCTBUSA:

BJIQJICTh HAYYHOW TEPMHUHOJIOTUEH, KIIFOUEBBIMH MOHITHIMHA U METOAaMH (HU3HUECKOM
HayKH;

BJIQJICTh HAaBBIKAMH Y4YCOHO-HCCIICOBATEIIBCKOM ¥ TPOSKTHOW JCSITEILHOCTH B
oOmacti (DU3HMKH, CITIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB
peteHus 3a1a4 (GU3NIECKOTr0 COAepIKaHusl, IPUMEHEHHIO Pa3IMYHBIX METOJIOB TO3HAHUS;

BJIQ/ICTh BUJAMHU JIEATEIBHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIpEeTaIliH,
npeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3NUYHBIX YYEOHBIX CHUTyallMsSX, B TOM YHUCIE MpH
CO3/IaHUU YYEOHBIX MPOCKTOB B 00JIACTH (PU3UKU;

BBISBIISITH TIPUYUHHO-CIICJICTBEHHBIC CBSI3M M aKTyaJU3UpOBaTh 3a/Jady, BBIIBUTATH
TUIOTE3y € pemeHHs, HaXOJIUTh apryMEHTHI JUIS JOKa3aTelIbCTBA CBOWX YTBEPXKICHHM,
3aJ1aBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

aHAJTM3UPOBATh TMOJYYCHHBIC B XOJI€ PEIICHUS 3aJaud Pe3yJIbTaThl, KPUTHYCCKH
OILICHUBATh UX JJOCTOBEPHOCTbH, IPOTHO3MPOBATH U3MECHEHUE B HOBBIX YCIIOBUSX;
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CTaBUTh U (POPMYJINPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIbHON JEATEIbHOCTH, B
TOM YHCJI€ NIPU U3yUYEHUH (PUBHKH;

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLIEHUBATh PUOOPETEHHBII OMBIT;

YMETb NIEPCHOCUTL 3HAHUSA 10 (1)I/ISI/IKC B IPAKTUYCCKYIO 00J1aCThb KHU3HCACATCIBbHOCTH,

yYMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTe;

BBIJIBUT'aTh HOBBIE UJIEH, NIPEAIaraTb OpUrHHAIbHbIE TOJXOAbI U PEILICHHUS;

CTaBUTh HpO6J'IeMI)I " 3aJ1a4M, JOITYyCKarOIIHEC aJIbTCPHATUBHBIC PCIICHUA.

Pabora ¢ undopmanmeii:

BIAJCTh HAaBBIKAMU T[IOJIy4eHHMs HHPOpMAaLUU (PU3HUECKOTO COAEpKAHUS U3
HUCTOYHHUKOB Pa3HbIX THUIIOB, CaMOCTOATCIIbHO OCYHICCTBJIATH IIOHUCK, aHaJIn3,
CHUCTEMAaTH3allMI0 W  MHTEpIpeTanuio HMHGOpMAlMM  PAa3IUYHBIX BHJIAOB U (HopM
IpEJCTaBICHHUS;

OLIEHUBATh JJOCTOBEPHOCTHh MH(OPMAIIHH;

UCIIOJIB30BaTh CpeICTBA MH(MOPMALMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJIOTUH B
PEIICHUHU KOTHUTUBHBIX, KOMMYHHUKATHBHBIX W OPraHU3AIlMOHHBIX 3adad C CO6J'IIO)I€HI/ICM
TpeOOBaHUIl >PrOHOMHUKH, TEXHUKH O€30IaCHOCTH, THMIHEHbI, pecypcocOepeKeHHUs,
IPaBOBBIX U AITUYECKUX HOPM, HOPM MH(POPMALIMOHHON 6€301acHOCTH;

CO3/1aBaTh TEKCThl (PM3UYECKOTO COZIEpKaHUS B PazIMUHBIX (Qopmarax ¢ y4EToMm
Ha3HaueHWss MH(OpPMAlMK M 1eJeBOM ayauTOpUH, BBIOMpas ONTUMAIBHYIO (GOopMy
MNpEaACTAaBJIICHHA U BU3yaJIUu3aluu.

KoMmyHukaTuBHBIEe yHUBepcaabHbIe y4eOHbIe 1eiiCTBUSA:

OCYILECTBIIATh OOILEHHE Ha YPOKaxX (PU3MKU U BO BHEYPOUHOH J1€ATEIbHOCTH;

pacro3HaBaTh PEIIOCHIIKNA KOH(DINKTHBIX CUTYallMi U CMAT4aTh KOH(IMKTHI;

pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOX) TOUYKY 3PEHHs C HCIIOIB30BAHHUEM S3BIKOBBIX
CPEICTB;

NOHUMATD U HCIIOJIb30BATh MPEUMYIECTBA KOMAHIHOW U MHMBH LYy aJIbHON pabOTHI;

BBIOMPATh TEMATUKY M METOBI COBMECTHBIX JIEHCTBUI C y4€TOM OOIIMX MHTEPECOB H
BO3MOKHOCTEH Ka)KJIOTO YIEHA KOJUIEKTHBA;

IIPUHUMATh LM COBMECTHOM JESATENBHOCTH, OPraHU30BBIBATH M KOOPIMHHUPOBATH
JEUCTBUS MO €€ NOCTHKCHMIO: COCTaBJIATH IUIAH IEHUCTBUM, PaCHpElesATh POJIU C y4ETOM
MHEHUI YYaCTHUKOB, 00CYKIATh PE3yIbTaThl COBMECTHOH paboThI;

OLIEHMBATh KAaueCTBO CBOEr0 BKJIaJa M KaXJIOr0 YYaCTHHKAa KOMAaHIbl B OOLIMiA
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

IpeIaraTb HOBbIEC IIPOEKTHI, OLICHUBATh UJIECH C MO3ULUU HOBU3HBI, OPUTMHAIIBHOCTH,
IIPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIATh IO3UTHBHOE CTPATETMYECKOE IIOBEJCHUE B PA3JIMYHBIX CHUTYaLHsX,
HPOSIBIISITH TBOPUECTBO U BOOOpaxKeHHE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHbIe YHHBEpPCAJIbHbIE Y4eOHbIe 1eiicTBUSI
Camoopranm3anus:
CaMOCTOSITENILHO OCYIIECTBIISITh MO3HABATEIBHYIO JIEATEIBHOCTh B 001aCTH (DPU3UKH H
ACTPOHOMHUHU, BBISIBIATH MTPOOJIEMBI, CTaBUTH U (POPMYITHUPOBATH COOCTBEHHBIC 33/1a4H;
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CaMOCTOSTEJIbHO COCTABJISATH IJIAH PEIIECHUsI PACUETHBIX U KAUECTBEHHBIX 3aJa4, IIaH
BBITIOJIHEHHUSI TPAKTUYECKOH paboThl ¢ y4ETOM MMEIOUIMXCS PECypcoB, COOCTBEHHBIX
BO3MO>XHOCTEH U MPEANIOYTEHUN;

JTaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;

pacmupsaTh paMKH y4eOHOro NMpeAMETa Ha OCHOBE JIMYHBIX MPEANIOUTEHU;

JienaTh OCO3HAHHBIA BBIOOD, apryMEHTHPOBATh €r0, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OILICHUBAThH MPHOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (HOPMUPOBAHMIO M TMPOSABICHUIO HpyAUIMA B oOjactu (pusmKwy,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, JMOLHOHAJILHBIH HHTEICKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTUBBI B J€ATEIbHOCTh, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LEJISAM;

BJIa/IeTh HABbIKAMHU TI03HABATEIbHOW peQIeKCUH KaK OCO3HaHUS COBEpLIAEMbIX
JIEMCTBUN U MBICIIUTENIBHBIX MPOLECCOB, UX PE3YyIbTATOB M OCHOBAHHIA;

UCTIOTIB30BaTh MPUEMBI peIeKCHH TS OLIEHKU CUTYalluH, BRIOOpA BEPHOTO PEIICHHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 0 UX CHIXKEHHIO;

IPUHUMATh MOTHUBBI U ApIYMEHTBI APYTUX MPU aHAJIN3€E PE3YJIbTATOB JIEATEIBHOCTH;

NpUHUMATH ce0sl, TOHMUMasi CBOM HEIOCTATKU M JOCTOUHCTBA;

IPUHUMATh MOTHUBBI M ApIYMEHTHI APYTUX MPU aHAJIN3€ PE3yJIbTaTOB JIEATEIbHOCTH;

NpU3HABATh CBOE MPaBO U MPaBO APYTUX Ha OMINOKH.

B npornecce noctukeHHst IMUHOCTHBIX Pe3yIbTaTOB OCBOEHHS MMPOTPAMMBI 10 (HU3HKE
JUISL YPOBHSA CpeaHero ooOmero oOpa3oBaHus Yy OOYyYarolmUXCsi COBEPIICHCTBYETCS
SMOIMOHANBHBIN HHTEJUIEKT, IPeNoiararomui chOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CHOCOOHOCTh MMOHMMATh CBOE HMOLMOHAIBHOE
COCTOSIHME, BUJETh HANpABJICHUS Pa3BUTHA COOCTBEHHON SMOLIMOHAIBHOM Cdephl, OBITh
yBEpeHHBIM B cele;

CaMOperyJMpoBaHMs,  BKJIIOYAIOUIET0O  CaMOKOHTPOJb,  yYMEHHE  IPUHUMATb
OTBETCTBEHHOCTh 3a CBOE IOBEACHME, CIIOCOOHOCTh aJalNTHPOBATHCS K AMOLMOHAIBHBIM
M3MEHEHUSM U MPOSIBISTh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHE MOTHBAIMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHHIO LIEJIH U YCIexy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JE€HCTBOBATh UCXO/IS U3 CBOMX BO3MOKHOCTEH;

SMIMATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh YMOIMOHATFHOE COCTOSIHUE JIPYTHX,
YUUTBIBaTh €r0 TMpPU OCYUIECTBICHWM OOLICHHs, CHOCOOHOCTP K COYYBCTBHIO U
COIEPEKUBAHMUIO;

COLIMAJIbHBIX HABBIKOB, BKJIOYAIOIIMX CHOCOOHOCTh BBICTPAWBAaTh OTHOLICHUS C
JIPYTUMH JTIOABMH, 3200THTHCS, IPOSBIISTh HHTEPEC U Pa3peliaTh KOHOIUKTHI.

IHPEAMETHBIE PE3YJIBTATBI
K xonmy oOyuenus B 10 KJjacce TpeIMETHBIC PE3yibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpakaTh COPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHHIA:
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JIEMOHCTPHPOBATH Ha MPUMEPAxX PoJib U MECTO GU3UKU B OPMHUPOBAHUH COBPEMEHHOMN
Hay4YHOU KapTHUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOU TEXHUKHU U TEXHOJOTUM, B IIPAKTUYECKON
JeATEIbHOCTH JIIOICH;

YUUTBIBATh TPAHUIIBI MPUMEHEHUS M3YYCHHBIX (PH3MUECKUX MOJeNeil: MaTepuabHas
TOYKa, MHEPLUAJIbHAsl CUCTEMa OTCUETa, aOCOIMIOTHO TBEPOE TENO, HICAbHBIN Ia3, MOJIEIN
CTPOEHMSI T'a30B, )KUIKOCTEW U TBEPIABIX TEJI, TOYCUHBIN IEKTPUUECCKUN 3apsi/ IIPU PEIICHAN
buznyeckux 3aaay;

pacrio3HaBaTh (pusnyeckue sBiIeHHs (IIPOLECChl) U OOBICHATh UX HA OCHOBE 3aKOHOB
MEXAHUKH, MOJIEKYJISIPHO-KMHETUYECKOM TEOPUHM CTPOEHUS BEILECTBA M DJIEKTPOJUHAMUKU:
pPaBHOMEPHOE W PABHOYCKOPEHHOE MPSIMOJMHEHHOE JBHKEHHE, CBOOOJHOE MaJeHue Tell,
JBIDKEHUE 110 OKPY)KHOCTH, HHEpLHs, B3aumozencTBue ten, auddysus, OpoyHOBCKOE
JBYDKEHHUE, CTPOCHHE KXUIKOCTEH M TBEPIBIX TeJ, M3MEHEHHE 00b&Ma Te NpU HarpeBaHUU
(oxmaxaeHuu),  TEIIOBOE  pAaBHOBECHUE,  HCIApeHHe,  KOHJCHcalus,  IIIaBJICHHE,
KPUCTAJUIM3ALUsl, KWUIICHHE, BIIAXXHOCTh BO3/yXad, IOBBIIICHUE [aBICHUS ra3a IpPU €ro
HarpeBaHUM B 3aKpBITOM COCYJE, CBS3b MEXKJy IIapaMeTpaMHM COCTOSHHsS Tas3a B
M30MPOLECCAX, IIEKTPU3ALMS TeJl, B3AUMOIECHCTBUE 3aps/IOB;

ONHUCBHIBATh ~ MEXAaHUYECKOE  JBIWKEHHME, HUCHOJIb3yd (PU3MUECKUE  BEIUYHHBIL:
KOOpJMHATA, IIyTh, [IEPEMELICHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUjla, UMITYJIbC Tela,
KWHETHYecKasl SHeprus, MOTEHIMalbHas SHEeprus, MeXaHudeckas paboTa, MeXaHHUYECKas
MOIITHOCTh; TPH ONMUCAHWU TPABWIBHO TPAKTOBAaTh (U3UYECKUN CMBICI HCIOIB3YEMBIX
BEJIMYMH, MX OOO3HAUYE€HHS U EAWHMIBI, HAaXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(U3UUECKyIO BEIMYHUHY C APYTMMH BEITMUMHAMU;

ONMCHIBaTh W3YUYEHHBIE TEIUIOBBIE CBOMCTBA TEN W TEIUIOBBIE SIBICHUS, HCIIONB3YS
(¢u3nueckue BEIMYMHBL: JaBJIEHUE Tra3a, TeMIepaTypa, CpeAHsAs KUHeTHUYeCKas SHEeprus
Xa0TUYECKOTO ABW)KECHUS MOJIEKYJI, CPEIHEKBAaJpaTHYHAs CKOPOCTb MOJEKYJI, KOJIUYECTBO
TEIJIOThI, BHYTPEHHS SHEeprus, pabora raza, Ko3pQHUIUEHT TOIE3HOTO JeHCTBUS TEIIOBOTO
JBUTaTe