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HHOACHUTEJIbHAS 3AIINCKA

[Iporpamma no ¢u3uke 0a30BOro YpoBHS Ha YPOBHE CpeJHEro obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJOXKEHHH M TpeOOBaHMH K pe3yabTaTaM OCBOCHHMS OCHOBHOM
o0pa3oBaTesbHOM mporpammel, ipenctaBieHHbBX B DI'OC COO, a takke ¢ yu€Ttom deaeparbHOI
paboueil mporpaMMbl BOCIIUTaHUSA M KOHLENIMU NpenoAaBanus yueOHoro npeamera «duznka» B
oOpa3oBaTeNbHBIX  OopraHmzanuax Poccuiickoit — @Denepanuu, peamu3yoOIMX  OCHOBHBIE
00pa30oBaTeNIbHbIE IPOTrPAMMBI.

Conepxanue mnporpaMmbl Mo (PU3MKE HaNpaBieHO Ha (OPMHUPOBAHHUE ECTECTBEHHO-
Hay4YHOU KapTuHbl Mupa oOydarommxcs 10-11 xmaccoB mpu oOyueHnn ux (usmke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOrO noaxona. [Iporpamma no ¢usnke cooTBETCTBYET
tpeboBanusiM PI'OC COO K IuIaHUPYEMbIM JMYHOCTHBIM, MPEAMETHBIM M METanpeIMETHBIM
pesyapraTaM OOy4YeHHs, a TaKK€ YYUTHIBAET HEOOXOIMMOCTb pealn3alUyd MEXIPEIMETHBIX
cBsi3ell (PU3MKM C €CTeCTBEHHO-HAYYHbIMM Yy4eOHbIMU IpenMeTamu. B Hell omnpenemnstorcs
OCHOBHBIC II€TTM M3y4YeHUs (DU3UKM Ha YpOBHE CpeIHEro oO0Iiero oOpa3oBaHUs, IJIAHUPYEMbIE
pe3yabTaThl OCBOEHUS Kypca (PM3HUKH: JIMYHOCTHBIE, METANIPEAMETHbIE, IPEAMETHbIE (HAa 6a30BOM
YpOBHE).

[Iporpamma no (pu3KKe BKITIOYAET:

® [UIAaHUpPYEMbIE PEe3yJIbTaThl OCBOCHUS Kypca (U3MKU Ha 6a30BOM YpPOBHE, B TOM YHCIIE

IpeMETHBIEC PE3YNIBbTATHI 110 ToJ1aM 00yUIECHHUS;

e cojepxxaHue ydyeOHoro npeamera «Pu3uKa» Mo rogam oOydeHHs.

dwu3uka Kak Hayka 0 Haubosee OOMMX 3aKOHAX MPUPOJIBI, BBICTYIAS B KAYECTBE yU4EOHOTO
IpeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY 3HAaHHH 00 OKpYXarolleM MHUpE.
[konbHBIA Kypc GU3MKH — CHCTEMOOOPA3yIOMMKA ISl €CTeCTBEHHO-HAYYHBIX Y4eOHBIX
MIPEIMETOB, TOCKOJIBKY (pU3MUecKue 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SBJICHHMA, H3y9aeMbIX
XUMHUen, Ouonorueii, gusnueckoir reorpadueit m actpoHomuei. lcmonb30BaHHME W AKTHBHOE
npUMeHeHHe (PU3NYECKUX 3HAHUM OmpesessieT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOIOTHN
B c(epe DSHEpPreTuKH, TPAHCIOPTa, OCBOCHMS KOCMOCA, IIOJIyYE€HHUS HOBBIX MAaTE€pUalOB C
3aJJaHHBIMM CBOMCTBaMU U Apyrux. M3yuenue ¢pu3nku BHOCUT OCHOBHOH BKJaJ B (popMupoBaHUe
€CTeCTBEHHO-HAyYHOH KapTUHBI MUpa oO0ydaromuxcs, B (OPMHUPOBAHHE YMEHUN TNPHUMEHSTH
Hay4YHBIA METO]I IO3HAHMSI IPU BBIOJIHEHUH UMU YYEOHBIX UCCIIEI0BAaHUM.

B ocHOBY Kkypca (pu3MKM 111 ypOBHS CpeJHero oOuiero oOpa3oBaHus MOJIOKEH Pl UIeH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €I0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEH KypC SIBJISETCS JIOTMYECKH 3aBEPIIEHHBIM, OH
COJICPXKHUT MaTepHai U3 BCEX pa3ziesioB (PU3UKH, BKIIOYAET KAaK BOIPOCHI KIACCHUECKOM, TaK U
COBPEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUU € HEl MaTepuan Kypca (GU3UKU 00BEIUHEH BOKPYT
¢usnueckux Teopuil. Bemymmm B Kypce sABnsieTcss (OPMHpPOBAHME IPEACTABICHHNA O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U MOJIE.

Hoes cymanumapuzayuu. E€ peanuszanus npeanonaraeT UCHOIb30BAHUE I'yMaHUTapHOTO
noTeHIana (GU3NIECKOl HaAyKH, OCMBICIICHUE CBSA3U Pa3BUTH (PU3UKHU C pa3BUTHUEM OOILECTBa, a
TaKXke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU U HKOJIOTUYECKUMHU MPpoOIIeMaMH.

Hoes npuxnaonoti nanpasnennocmu. Kypc Gusuku npennonaraeT 3HaKOMCTBO € IIHPOKHM
KPYroM TEXHHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHUN N3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peanusyercs IMOCPEACTBOM BBEICHMS 3JIEMEHTOB COJAEpIKaHUs,
MOCBALIEHHBIX JKOJIOTHYECKUM IpOoOJieMaM COBPEMEHHOCTH, KOTOpbIE CBsI3aHBI C Pa3BUTHEM



TE€XHUKU U TEXHOJIOTUH, a TaKkke 00CYKAEeHUs MpodiieM palMOHAIBHOIO IPUPOJONIOIb30BaHUS U
HKOJIOTUYECKOI 0e30MacHOCTH.
CTep>XHEBBIMH 3JIEMEHTaMH Kypca (U3UKH Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUS
ABISAIOTCS  (u3nueckue Teopuu ((HOpMUPOBAHME NPEACTABICHUH O CTPYKTYpe IOCTPOSHHS
¢usnueckoit Teopuu, poiu (YHIAMEHTAJIbHBIX 3aKOHOB M TPHHIMIIOB B COBPEMEHHBIX
MPEJCTABICHUAX O TMPHUPOJIE, IPAHUIAX NMPUMEHUMOCTH TEOPHH, JJISI OMUCAHUS €CTECTBEHHO-
Hay4HBIX SIBJICHUH U IIPOLIECCOB).
CuCTeMHO-IeSITETbHOCTHBIN MOAX0 B Kypce (QU3MKU peaTnu3yeTcsl MPEexXe BCEro 3a CUéT
OpraHu3alui SKCIEPUMEHTAIBHON JIeATeIbHOCTH o0ydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3MKH — 3TO HCIOJIB30BAaHUE CHUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB M
1abopaTopHBIX PAa0bOT, KOTOpHIE B TporpamMme Mo (U3HKe OOBEAMHEHBI B OOIIMN CITHCOK
YUEHHUYECKUX IMPaKTHUYECKUX padoT. BblaeneHne B yka3aHHOM IepeuyHe JIabopaTOpHBIX pador,
NPOBOJUMBIX JUISI KOHTPOJII W OLIEHKH, OCYIIECTBISIETCS Yy4YaCTHUKaMU OOpPa30BaTEILHOTO
nporiecca UCXoas U3 OCOOCHHOCTEH TUIAHUPOBAHUS W OCHAlICHUs KaOuHera ¢usuku. Ilpu sTom
obecrieuynBaeTcss OBJIAJICHHE OOYYAIOIUMHCS YMEHHMSMU MPOBOJUTh KOCBEHHBIE W3MEpEHMS,
UCCIICIOBAaHUS 3aBUCUMOCTEH (DM3WYECKUX BEJIUMYMH M IIOCTAHOBKY OIIBITOB IO TIPOBEpKE
MIPEUIOKEHHBIX THITOTE3.
Bosnbiioe BHUMaHKE yenseTcsl PeleHUI0 pacYE€THBIX UM KayeCTBEHHBIX 3ajad. [Ipu sTom
Ui pacYETHBIX 3a/1a4 MPHOPUTETOM SIBISIIOTCS 3a7a4YMl C SIBHO 3a/laHHON (DPU3NYECKON MOJENbIO,
MO3BOJISIOIINE IPUMEHATh U3yYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOTO pasjiena Kypcea,
TaK W MHTErpUpYs 3HAHMA U3 pa3HbIX pasfenoB. J[nsg KauecTBEHHBIX 3343y NPHUOPUTETOM
SBIISIIOTCSL 33/JIaHUSl Ha OOBSICHEHHE TMPOTEKAaHUS (U3NYECKUX SIBICHUH W TIPOIECCOB B
OKpY’Kalollel >KHU3HM, TpeOyromue BblOOpa (U3MYECKOH MOAENH Uil CUTyallMM IPAKTHKO-
OPHEHTUPOBAHHOT'O XapaKTepa.
B coorBerctBuu ¢ TpeboBanmsMu PI'OC COO K MarepHalbHO-TEXHUYECKOMY
obOecrieueHnI0 yu4eOHOTOo Tporiecca 0a30BbIi YPOBEHBb Kypca (PU3HMKHK HA YPOBHE CPEIHETO 00IIero
00pa3oBaHUs JODKEH M3ydaThCs B YCIOBHSX NMPEAMETHOrO KaOWHETa (U3UKU WIM B YCIOBHAX
MHTETPUPOBAHHOIO KaOMHETa IMpPEIMETOB €CTECTBEHHO-HAy4HOro LuKiIa. B kxaOunere ¢usuxu
JOJDKHO OBITh HeoOxonumoe jabopaTopHoe OOOpyIOBaHME MJIsi BBINOJHEHHS YKa3aHHBIX B
nporpamMme 1o (pU3KuKe y4eHHYECKHX MPAKTHIECKUX paboT U IEMOHCTPALMOHHOE 000PYyI0BaHHE.
JleMoHCTpanlMOHHOE  000pyZoBaHuE (OPMUPYETCS B COOTBETCTBUU C HIPUHIMIIOM
MUHHMMAJIBHON J1OCTaTOYHOCTH U 00ECHeYMBAaeT MOCTAHOBKY MEPEUHCICHHBIX B MpPOrpaMMe Mo
¢u3MKe KIIOYEBBIX JIEMOHCTpAIMA ISl MCCIEAOBAHHUS HW3y4aeMbIX SBICHHUH M TPOLECCOB,
HMIMUPHUECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.
JlaGopaTopHoe 00OpymOBaHHE I YYCHHMUECKUX IPAKTHYECKUX paboT (opmupyercs B
BUJIC TEMAaTHYECKUX KOMIUIEKTOB M OOECIeuMBaeTcs B pacuéTe OAHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcsa. Temarnyeckue KOMIUIEKTBI JIaOOpaTOpHOro o0O0OpYIOBaHUS JOJDKHBI OBITh
MOCTPOCHBI HAa KOMILJICKCHOM HCIIOJIb30BAaHUM AHAJOTOBBIX M HU(POBBIX NMPHOOPOB, a TaKKE
KOMIIBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJE LU(PPOBBIX J1a0OPAaTOPHil.
OCHOBHBIMU LIETSIMH U3Y4eHUsS] PU3UKH B 0011IEM 00pa30BaHUU SIBIISIOTCS:
e (opMupoBaHHE HHTEpeCa W CTPEMJICHHS OOYYAIOMIMXCS K HAYYHOMY HW3YYEHUIO
HPUPOABI, PA3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEI;

® Dpa3BUTHE TPEICTABICHHA O HAayYHOM METOAE TMO3HaHWsA W  (OPMHPOBAHUE
UCCIIEI0BATENLCKOTO OTHOILIECHHSI K OKPY>KAIOLIUM SIBICHUSM;

e (opMHUpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJbTaTa M3y4eHHS OCHOB CTPOCHUS
MaTepuH U GyHAaMEHTAIBHBIX 3aKOHOB (PU3UKH;



(dopMHUpoBaHHE YMEHUN OOBACHATH SBJICHUS C UCIOJIb30BaHUEM (PU3NYECKUX 3HAHUH U
Hay4YHBIX JI0Ka3aTEIbCTB;

(dbopMupoBaHHE MPEACTaBICHUN O POiaM (GU3MKU IS pa3BUTHS APYIHMX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHil.

JlocTukenne STHX Iiesield oOecreyrBaeTcs pelleHueM CIEAYIOIUX 3a/lady B IpoIecce
M3YyYeHHUs Kypca (pU3UKU HA YPOBHE CPEIHEro 00IIEero o0pa3oBaHUs:

MPUOOpPETEHNE CUCTEMBbl 3HAHUNH 00 0OmMX (PU3UYECKHX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOPHSIX, BKIIIOUAsi MEXaHHUKY, MOJIEKYIISIPHYIO (DU3UKY, DJIEKTPOAMHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI aCTPOPU3UKH;

¢dbopMUpOoBaHHE YMEHUH NPUMEHATh TEOPETUUYECKHE 3HAaHUSA Uil  OOBSCHEHHUS
¢u3nueckux SBICHUW B TPUPOJE M IS MNPUHIATHS MPAKTUUYECKUX pElIeHUd B
IIOBCEIHEBHOM JKH3HY;

OCBOEHHE CIIOCOOOB pEILIEHUS PAa3IMYHBIX 3aJad C SBHO 3aJaHHON (usmueckoin
MO/JIEJIBIO, 33/1a4, OPAa3yMEBAOIINX CAMOCTOATEIbHOE CO3JaHne (pU3nYecKor Moy,
aJICKBaTHOW YCJIOBUSIM 3a]1a4U;

NOHUMaHWe (U3NYECKUX OCHOB M INPHUHLUIOB ACHCTBUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOIMYECKHX IPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPENLY;

OBJIQICHUE METOJAaMH CaMOCTOSITEJIbHOIO IUIAHUPOBAHMUSA M MPOBEIEHHUS (U3NYECKUX
OKCIEPUMEHTOB, aHaIM3a W  MHTEpOpeTaluu  UHPOpPMALWH,  ONpeAeTICHHUS
JIOCTOBEPHOCTH TOJIYYEHHOIO PE3YJIbTaTa;

CO3/IaHUE YCIIOBUM JJIs1 Pa3BUTUS YMEHHM MPOEKTHO-UCCIIEIOBATENBCKOM, TBOPUYECKOM
JEATEIBHOCTH.

Ha wusydenue Qusuku (0a30BbIi YpOBEHb) Ha YpOBHE CpEIHEr0 OOIIero OO0pa3oBaHHS
orBonutcs 136 dacos: B 10 kmacce — 68 yacoB (2 yaca B Heneno), B 11 kimacce — 68 gacoB (2 yaca
B HEJIEIIO).

[Ipennaraemselii B mporpaMmme mo Gpu3MKe nepedeHb Jab0paTOPHBIX U MPAKTHYECKUX padoT
SBIIICTCS PEKOMCHIIOBAaHHBIM, YYHUTENb JEJIaeT BBIOOp MPOBEICHUS JTA0OPATOPHBIX padOT WU
OTIBITOB C YYETOM HHIUBUIYAITBHBIX OCOOCHHOCTEH 00YJarOITIXCSI.



COJAEP/)KAHUE OBYYEHUA

10 KJIACC

Paznen 1. Pusuka u MeTOAbl HAYYHOT O MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeTonsl mo3HaHUsA OKpyXkaromero mupa. Pomib
HKCHEPUMEHTA U TEOPUH B IIPOLIECCE TO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3HKE.
MopenupoBanue (U3NYECKUX ABICHUA M mporeccoB. Hayunble runores3sl. Pusnueckue
3aKOHBI ¥ TeOpUH. | paHHIIBI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpUHIIMIT COOTBETCTBUSI.

Pors m mecto ¢u3ukm B GopMHUpPOBAHWM COBPEMEHHOM HAYYHOW KapTHHBI MHUpa, B
MPAKTUYECKOM EeATETbHOCTH JIIOAEH.

Jlemoncmpayuu
AHasnorosblie ¥ IUPPOBBIC U3MEPHUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIC JATYHKH.

Paspnen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe nBrkeHHe. OTHOCUTENBHOCTh MEXaHW4YecKoro mABmxkeHus. Cucrema
otcuéra. Tpaekropus.

[lepemenienue, cKOpocTh (CpedHssi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOpPEHHE
MaTepUaIbHOM TOYKH, UX IMPOECKUUU HA OCH CUCTEMBI KOOpAuHAT. CIIOXKEHUE MepeMEICHUN U
CJI0’KE€HHE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MpSAMOJIMHEHHOe nBrKeHue. ['paduku 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMEILECHUS] MATEPUAIbHON TOYKHU OT BPEMEHHU.

CBobOosHOe majieHne. Y CKOpeHne CBOOOIHOTO MaACHHS.

KpuBonuneiinoe nBukeHue. JIBH>KEHME MATEpHAIBHOM TOYKM IO OKPYKHOCTH C
MIOCTOSIHHOM MO MOJYJI0 CKOPOCTBIO. YTIJIOBasi CKOPOCTb, JMHEWHas CKOpocThb. llepuon u
gacToTa oOpamieHus. LleHTpocTpeMHuTenbHOE YCKOPEHUE.

TexHudeckne YCTpPOWCTBA U TMPAKTUYECKOE MPUMEHEHHE: CHUJAOMETp, JIBIDKCHHE
CHaps/0B, LIETIHbIE U PEMEHHBIE MTEpeIayn.

Jlemoncmpayuu

Mopenb cucteMsl OTCUETA, MILUTFOCTPALIMS KHHEMAaTHYECKUX XapAKTEPUCTHK JBUKCHUSI.

[IpeoOpa3oBanue IBUKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEeHHOM MPOCTPAHCTRBE.

Habmronienue aBmxeHus Tena, OpOIIeHHOr0 MO YIIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUS.

HampaBnenue ckopocTH npu ABUKEHUU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPE/IEICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIEHMS  MEXIy  MYTAMH, IPOWIECHHBIMH  TEJIOM  3a
MOCJIE/I0BATENIbHBIE pPAaBHBIE MPOMEXKYTKM BPEMEHUM INPU PABHOYCKOPEHHOM JBHJKEHHUH C
HavyaJbHOW CKOPOCTHIO, PAaBHOM HYIIIO.

N3yueHune nBrKeHUs apUKa B BI3KOU KUJIKOCTH.
Nzydenue nBukeHUs Teia, OPOIIEHHOTO TOPU3OHTAIBHO.
Tema 2. Jlunamuxa

[Tpunuun otHocuTenbHOCTH ['anunes. [lepBoiit 3akon HetoToHa. MHepunanbHbIe CUCTEMBI
OTCU€ra.



Macca tena. Cuna. IlpuHnun cynepnosunuu cui. Bropoit 3akoH Herorona s
MaTepuaabHOM TOUKHU. TpeTnid 3akoH HproTOHA 1191 MaTepUaIbHbBIX TOYEK.

3aKoH BceMUpHOro TsaroreHus. Cuna TsxecTu. IlepBas kocMuyeckas CKOpOCTb.

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

Tpenue. Buasl Tpenust (mokosi, ckoyibxkeHus, kadeHus). Cwia tperus. Cyxoe TpeHHE.
Cuna TpeHusl CKOJIbXKEHUs U cuiia TpeHus nokos. Kosdounuent tpenus. Cuna conpoTUBIEHUS
IIPY IBUKEHUM TeJa B )KUAKOCTH WM rase.

[loctynarenbHoe U BpaliaTeabHOE ABMKEHHE a0COIOTHO TBEPAOIO Tea.

MoMeHT cuiabl OTHOCUTENIBHO OCH BpalieHus. Ilneuo cuibl. VYcioBus paBHOBeCHs
TBEPAOTO TEJA.

TexHnyeckne yCTpONCTBA M NPAKTUYECKOE IPUMEHEHHWE: IOAIIUIIHUKH, JIBH)KCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne NHEPLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIUX TEII.

Bropoii 3akon HeroToHa.

H3mepenue cu.

Crnosxenue cui.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepOopMaIiu.

HesecomocTs. Bec Tena npu ycKOpEHHOM MOABEME U MTAJCHUH.

CpaBHeHUE CUJI TPEHUS MOKOSI, KAUCHUS U CKOJIbKEHUS.

YcnoBus paBHOBeCHs TBEPAOIO Tena. Buasl paBHOBeCHS.

Yuenuueckuui sxcnepumenm, 1abopamopmvie pabomol

N3yuenue nBuxenust Opycka 1o HaKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CWJI YIPYTOCTH, BO3HMKAIOUIMX B IIPYKMHE U PE3UHOBOM
oOpastie, oT ux AedopMaIuu.

HccenenoBanue ycimoBuil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3aKkoHbl COXpaHeHUs 6 MeXAHUKE

Nmnynbc MatepuaibHON TOUKHU (Te€a), CHCTEMbl MAaTEpPUAIbHBIX TOUEK. MIMIynbe cuibl u
VU3MEHEHHE UMITYJIbCa Teja. 3aKOH COXPAaHEHUs UMITYJbca. PeakTHBHOE IBU)KEHUE.

Pa6ora cusbl. MOLTHOCTH CHJIBI.

Kunernueckasi sHeprus mMarepuaibHON TOUYKU. Teopema 00 M3MEHEHHHM KWHETHYECKOU
JHEPIrUu.

[otennmanbHas sHeprus. [loreHnManbHas sHEPrus ynpyro aeGopMupoBaHHON NPY>KUHBI.
[loTenunanbHas 3Heprus Teia BOJIU3U MOBEPXHOCTH 3EMIIH.

[loreHnuanbHble ¥ HEMOTEHUUANbHble CUibl. CBA3b pabOThl HEMOTEHUHUAIBHBIX CHI C
U3MEHEHUEM MEXaHMUYECKON HEPIrUu CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXAHUUYECKOM HEPTUH.

VYipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHudeckue ycTpoMCcTBa U NMPAKTUYECKOE IPUMEHEHHE: BOJOMET, KONEDP, NPYKUHHBINA
MIACTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon noTeHIMAIBHON SHEPIrUHM B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuui sxcnepumenm, 1abopamopmvie pabomul



N3yuenne aOCOMIOTHO HEYHNPYroro yjaapa ¢ IOMOIIBIO JABYX OJMHAKOBBIX HHTSHBIX
MasITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C M3MEHEHHEM MEXaHWYECKOH SHEpruu Tejla Ha
IIPUMEPE PACTAKEHUS PE3UHOBOTO JKI'yTa.

Paznean 3. Mosiekyasipaasi pu3nKa ¥ TePMOJAMHAMUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUUECKOU Meopul

OcHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-KUHETHUECKON TEOPUH U HX OMBITHOE 00OCHOBAHHUE.
BpoynoBckoe nBumxkenue. Juddy3us. Xapaktep IABMKCHHS U B3aWUMOJACHCTBUS YACTHUIL
BelecTBa. Mojenn CTPOEHHUs Ta30B, XKUAKOCTEH W TBEPABIX Ted M OOBSICHEHHE CBOMCTB
BEILIECTBA HAa OCHOBE 3THX Mojenedl. Macca u pasmepbl Mosekysl. KoinuecTBo BemiecTsa.
[TocTostnHast ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Lenbcus.

Mognens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHUECKOH TEOPHH
UeaJbHOTO Ta3a. AOCONIOTHas TeMIeparypa Kak Mepa CpeJIHeH KHHETHYECKOW HSHepruu
TEIJIOBOro JBMKeHMs vactun rasza. Illkama temneparyp KenbsBuHa. ['a30Bble 3aKOHBI
VYpaBuenne MenneneeBa—Knanelipona. 3akon lanpToHa. M3ompouecchl B HJ€alIbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BeliecTBa. [ paduueckoe npeacTaBieHne U30MPOIECCOB: U30TEPMa,
u30Xopa, n3odapa.

TexHuueckue ycTpoucTBa U NPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbITel, JOKa3bIBAIONIME AHCKPETHOE CTPOEHHE BeliecTBa, ¢ororpaduu  MOJIEKYT
OPraHUYeCKUX COCIUHECHUM.

OnbITel 110 1UhPy3un KUAKOCTEN U ra30B.

Monens OpOYHOBCKOTO JBUKECHHUSI.

Mogens onbita LlTepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOECHCTBHUS.

Monens, WuIIOCTpUpYyIOLIas NpUpoy JaBIECHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WILTIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS UA€AJILHOTO ra3a, H30MpOIECChI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

Onpenenenre Macchl BO3JyXa B KIACCHOW KOMHATE Ha OCHOBE HM3MEpeHHU 00BEMa
KOMHATBHI, 1aBJICHUS U TEMIIEpaTypsl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKy ApaMEeTPaMH COCTOSTHUSL Pa3peKeHHOT 0 rasa.

Tema 2. Ocnoevl mepmoounamuru

TepMoauHamuyeckasi cucrema. BHyTpeHHsAS >HEpPrusi TEPMOAMHAMHYECKOW CHUCTEMBI U
crocoObl e€ u3meHenus. KomanmuecTBo TemaoTel U padota. BHyTpeHHSsI SHEPrUsl OHOATOMHOT'O
MJIeaJIbHOTO Ta3a. Buel Teronepenayu: TEIUIONPOBOIHOCTb, KOHBEKIUS, U3JydeHHE. Y ebHas
TEMJI0EMKOCTh BelecTBa. KoauyecTBo TEMmIoThl IPH TEIIoNepeaaye.

Ilonsitne o0 anmabatHOM mpouecce. [lepBbiii 3akoH TepMmoauHaMuKH. [IpuMeHeHue
MIEpBOTro 3aKOHA TEPMOJUHAMUKH K u3onporeccam. I paduueckas uaTepnperanus paboThl rasa.

Bropoii 3akoH TepmonrHaMuku. HeoOpaTUMOCTh MpOIIECCOB B IPUPO/IE.

TeruioBele MammHbl. [IpuHIUIBL A€CTBHS TEMIOBBIX MaluH. [IpeoOpa3zoBaHus 3HEPTUH B
TeIUIoBbIX MamuHax. Koagdunuent noneznoro aeiictsus teruioBoil mammubl. [{ukn Kapho u
ero K03 GUIUEHT MOJIE3HOTO AEHCTBHSI. DKOJOTHYECKUE MPOOIEMbI TETIOOHEPT € TUKH.

TexHudeckne yCTpPOWCTBA M IIPAKTUYECKOE IIPUMEHEHUWE: JIBUIaTellb BHYTPEHHETO
Cropanusi, ObITOBOW XOJOJUIBHUK, KOHIUIOHED.



Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH SHEpPruu Teja TPU COBEPIICHUH pabOTHI: BBUICT MPOOKH U3
OYTBUIKM TOJ JEMCTBHEM CXAaTOro BO31yXa, HarpeBaHue 3¢upa B JATYHHOH TpyOke MyTEM
TpeHUs (BUICOIEMOHCTPAIIHS).

N3meHeHne BHyTpeHHEH sHepruu (TemrepaTypbl) Teja py Terionepeaaye.

OmnpIT 110 aaabaTHOMY PaCUIMPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Monenu mapoBoii TypOHUHBI, TBUTATENSI BHYTPEHHETO CTOPAHUS, PEAKTHBHOTO JBUTATEIIS.

Yuenuueckuiui sxcnepumenm, n1abopamopnuie pabomoi

N3mepenue yaenbHoOM TermIoEMKOCTH.

Tema 3. Azpecammnbvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpa3zoBanne wu KoHAeHcamus. Mcmapenue u  kumeHue. AOCOTIOTHas |
OTHOCHUTEIbHAS BIAXKHOCTh BO3[yXa. HachleHHbI nap. YaelnbHas TErioTa mapoodpa3oBaHusl.
3aBUCHMOCTh TEMIIEPaTyPhl KATICHUS OT JABJICHHUS.

TBépnoe teno. Kpucranmuueckue n amopdubie Tena. AHU30TPOINHUS CBOMCTB KPUCTAILIOB.
Kunkue xpucramnsl. CoBpeMeHHBbIE Marepualnbl. [lmaBieHwe W KpucTaUIM3anus. Y aenbHas
TeruioTa miasiaeHus. CyonumManus.

VYpaBHeHHe TEIIOBOTo OanaHca.

TexHuyeckue YCTpPOHCTBA W MPAKTHYECKOE NPUMEHEHHE: THTPOMETP H ICHUXPOMETP,
KaJIOpUMETP, TEXHOJIOTHH TIIOJYYCHHS COBPEMEHHBIX MaTepHalioB, B TOM  4YHCIIC
HaHOMATepPHUAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBIILIEHHBIX M1apPOB.

Kurnenue npu MOHMKEHHOM JIaBJICHUH.

Crioco0Ob1 U3MEPEHUS BIAXKHOCTH.

Habmtoienne HarpeBaHus ¥ IJIaBICHHS KPUCTANTMYECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTAILIOB.

Yuenuueckuu skcnepumenm, nabopamopmsie pabomuol

N3mepenne OTHOCUTEIHHON BIaKHOCTH BO3JIyXa.

Pa3znea 4. DiiekTpoauHaMuKa

Tema 1. dnekmpocmamuka

Onextpuzauusi Ted. OJEKTpUyecKui 3apsan. JlBa BuJa 3IEKTPUUYECKUX 3apsiiOB.
[IpoBoAHMKY, TUANEKTPUKH U TIOTYTIPOBOIHUKU. 3aKOH COXPAHEHHUSI SJIEKTPUYECKOTO 3apsiia.

B3aumopeiictBue 3apspoB.  3akoH Kynona. TodeuHelld  anekTpuyeckui  3apsa.
Onexktpuyeckoe mnosne. Hanpsok€HHocTh anekTpudeckoro mons. [IpuHmun cynepno3unuu
JJIEKTPUYECKHUX MOJIeH. JINHUY HANPSZKEHHOCTH 3JIEKTPUYECKOTO TOJIA.

Pabora cun onekTpocratmdyeckoro mois. [loteHunman. Pa3HOCT  MOTEHIMAIIOB.
[IpoBOAHMKY ¥ TUAIEKTPUKU B AIEKTPOCTATUYECKOM Mosie. JIudneKkTpruueckas MpOHUIIAEMOCTb.

OnekTpoéMkocTh. Konmencarop. DIeKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOpa. JHEPTHst
3apsKEHHOT0 KOHJEHCaTopa.

TexHuyeckue ycTpoicTBa M MPaKTUUYECKOE MPUMEHEHHE: 3JEKTPOCKOI, AJIEKTPOMETP,
AJIEKTPOCTaTUYECKas 3allUTa, 3a3eMJICHHE AIIEKTPONPUOOPOB, KOHIEHCATOP, KOMHUPOBAIBHBIN
anmapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO M IPUHIUI ACUCTBUS IIEKTPOMETPA.

B3anMopeiicTBre Ha’IEKTPU30BAHHBIX TEJL.



DIIEKTPUUYECKOE T10JI€ 3apsSKEHHBIX TEll.

[TpoBOIHHKH B AIEKTPOCTATUUECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3allIHTA.

JIMnIEeKTPUKHU B 3I€KTPOCTATHUECKOM IOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHcATopa OT IUIOMIAAM  IJIACTHH,
pacCTOSHUA MEKY HUMU U TU3IEKTPUIECKON IPOHULIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHAEHCAaTopa.

Yuenuueckuiui sxcnepumenm, n1abopamopnuie pabomoi

N3mepenue 351eKTpOoEMKOCTH KOHIEHCATOPa.

Tema 2. IlTocmoannwiit 3nekmpuyeckuil mox. Toxu 6 paznuynvix cpeoax

DJIEKTPUYECKUN TOK. YCIIOBHSI CYIIECTBOBAHUSA AJIEKTPUUECKOTO TOKa. MICTOUHMKH TOKa.
Cuna Toka. [locToAHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 ydacTka LETH.

DIIEKTpUYECKOE CONPOTHUBJICHUE. VY nensHOE CONPOTHUBIICHHE BEILECTBA.
[locnenoarenbHoOE, NapaIeIbHOE, CMEIIAHHOE COCUHEHNE ITPOBOIHUKOB.

Pabota anexTpuueckoro Toka. 3akoH Jkoynsa—JIenna. MoImHOCTh 2IEKTPHUUECKOTO TOKa.

DJIEKTPOABMKYILASL CHJIa U BHYTPEHHEE CONPOTUBIIEHNE NCTOYHUKA TOKa. 3aKkoH OMa a1
IIOJIHOM (3aMKHYTOI1) asieKTpudeckoi nenu. KopoTkoe 3amMbIkaHue.

DNEeKTPOHHAs MPOBOIUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTb COMTPOTHUBIICHUS METAJIJIOB
oT Temrneparypbl. CBEpXIIpPOBOAUMOCTb.

DIIeKTPpUUYECKHI TOK B BakyyMme. CBOMCTBA SJIEKTPOHHBIX MTyYKOB.

[NonynpoBonuuku. CoOCTBEHHass W NpPUMECHas MPOBOJUMOCTb MOJIYIPOBOJIHUKOB.
CgoiicTBa p—n-nepexona. [lomynpoBoJHUKOBBIE TPHOOPEI.

DneKTpUuecKuii TOK B pacTBOpaXx M paciulaBax 3JIEKTPOJIUTOB. OJEKTPOIUTHYECKAsS
aucconuanus. JIeKTPOIIN3.

DNeKTpUYECKUil TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSITENIbHBIN pa3psaa. MonHus.
[Ina3zma.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: aMIIepMETp, BOJIbTMETD,
peocTar, HCTOYHHUKH TOKa, »JJCKTPOHATPEBATEIbHBIE MPUOOPHI, SIEKTPOOCBETHTEIHHBIC
puOOpPHI, TEPMOMETP COINPOTUBJICHUS, BAKyyMHBIH TUOJM, TEPMHUCTOPbI U (POTOPE3UCTOPHI,
MOJIYITPOBOIHUKOBBIN TNOJ, FajIbBaHUKA.

Jlemoncmpayuu

N3mepenue cuitbl TOKa U HAPSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWJIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOHIAAN
MONEPEYHOr0 CEYeHUs U MaTepuaa.

CmenanHoe coeAMHEHNE TPOBOIHUKOB.

[Ipsimoe u3MepeHue 37aeKTpoABMKYIEH cuiibl. KopoTkoe 3aMbIKaHHE TajlbBAHUYECKOTO
3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COMPOTUBJIEHUSI METAIJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoit pa3psia 1 IpOBOJMMOCTh BO31YXa.

OaHOCTOPOHHSISI TPOBOJAUMOCTD JUO/A.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomeol

N3y4yeHue cMenaHHOro COeIMHEHHS pE3UCTOPOB.

N3mepenne  SneKTpOABMKYLIEH CHIIBI  HCTOYHHMKA TOKa M €r0  BHYTPEHHErO
COTNPOTHUBIICHUS.



Habmtonenue snextposnnsa.

Me:knpeaMeTHbIE CBSI3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHsS B 10 kiacce ocylecTBIsSETCS € y4ETOM
COJEpKATEIbHBIX MEXKIIPEIMETHBIX CBs3€H C KypcaMH MaTeMaTHKH, OWOJIOTUH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnusie nousimus, CBS3aHHbIE C M3YYEHHEM METOJOB HAy4YHOI'O IO3HAHMSA:
sABJICHHE, Hay4HbIH (akt, rHUmoresa, (uznyeckas BeNUWYHHA, 3aKOH, TEOpHs, HaOIIOIEHUE,
AKCIEPUMEHT, MOJICITUPOBAHHE, MOJICITh, N3MEPECHHE.

Mamemamuxka: pelleHHe CUCTEMbl ypaBHEHMH, JMHeHHass ¢yHKuus, napaboia,
runepOosia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHEe (DYHKIIMU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJECTBO, BEKTOPHl M HX IPOEKIHHU HAa OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

Buonoeus: Mmexanndeckoe IBIKEHHE B JKMBOW mpupoje, muddy3us, 0cMOC, TEIIO0OMEH
KMBBIX OPraHU3MOB (BHU[bI TEIUIONEPEAaut, TEIJIOBOE PABHOBECHUE), SJICKTPUUECKUE SIBJICHUS B
YKUBOW MPUPOJE.

Xumusi: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOSHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHas Macca, TEMJIOBble CBOMCTBA TBEPABIX TeJ, JKUAKOCTEM M Tra3oB, 3JEKTPUYECKUE
CBOWCTBA METAJIJIOB, AJICKTPOJIUTHYECKAs TUCCOLUALIMS, TaJbBaHHKA.

T'eoepaghus: BTaXXHOCTH BO3yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUe JABMKEHUM C MCIOJIB30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TOAIIUIHUKH, WCIOIh30BaHUE 3aKOHA COXPAHEHUS HMMITyJbCa B TEXHHKE (pakeTa,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHEIO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJOAMIBHUK, KOHIUIIMOHED, TEXHOJIOTUHU MOJIyUYEHHUs] COBPEMEHHBIX MaTepHajoB, B TOM YHCIIE
HAaHOMATEpUAJIOB, W  HAHOTEXHOJOTHWH,  DJEKTPOCTATHUECKas  3allluTa,  3a3eMJICHHE
JIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBI MNpHUHTEp, 3JIEKTpOHArpeBaTelbHble MPHOOPHI,
3JIEKTPOOCBETUTENIbHBIE TIPUOOPBHI, FaIbBAaHHKA.

11 KUIACC

Pa3znea 4. DiiekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMacHUMHAA UHOYKUUA

[locTostHHble MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHuTOB. MarHuTHoe IOJe€.
Bexrop maruuTHON MHAYKUMU. [IpyHIMI Cyneprno3uiuu MarHUTHBIX 1os1ei. JIMHMM MarHUTHON
uHayKuy. KapTtuna muHui MarHUTHOW WHTYKIIUU TTOJISI TOCTOSIHHBIX MAarHUTOB.

MarnuTHOe 1oJIe MPOBOAHUKA C TOKOM. KapTWHa NWHUNA WHAYKIMH MArHUTHOTO IOJIs
JUTMHHOTO TPSIMOTO TMPOBOJIHUKA M 3aMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKH C TOKOM.
OnbIT Dpcrena. BzaumoaecTBre MpOBOTHUKOB C TOKOM.

Cuna AMmnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenna, e€ MOAyJdb M HampaBiieHHE. JIBMXKEHUE 3apsOKEHHOM YacTUIbl B
OJIHOPOJTHOM MarHuTHOM moJje. Pa6ora cuisr Jlopena.

SIBneHue HIEKTPOMAarHUTHOM WHAYKUMHM. [lOTOK BeKTOpa MarHUTHOW HWHIYKIUU.
DIIEKTPOABMKYIIAS CHJIA UHAYKIMHU. 3aKOH 3JIEKTpOMarHuTHoOW nHykunu Papazes.

BuxpeBoe snexTpuueckoe mnojie. DIEKTPOABMXKYLIAs CHUJIAa HMHAYKIUU B IPOBOJHHKE,
JBIKYIIEMCS IOCTYNATEIbHO B OJJHOPOJHOM MarHUTHOM IIOJIE.

[TpaBuio Jlenua.

NHayKTUBHOCTD. SIBI€HNE CAMOMHAYKIIMH. DJIEKTPOJBHKYILAS CHJIa CAMOUHYKIUU.



DHeprusi MAarHUTHOTO TOJIsI KATYIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue YCTPOWCTBA U NPAKTUYECKOE NPUMEHEHUE: IIOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOBUTATENb, YCKOPUTEIIN 3JI€MEHTAPHBIX YaCTHUL], MHAYKLIHOHHAS M1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHUE AIIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTOJIEM.

JIvHUY MHIYKITUA MAarHUTHOTO TIOJIS.

B3aumMopeiicTBrue 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Awmrmepa.

HevictBue cuiibl JIopeHI1a HA MOHBI YJIEKTPOJIUTA.

SIBneHue ANeKTPOMArHUTHOM UHIYKIIUH.

[IpaBuno JleHna.

3aBUCHUMOCTD 3JIEKTPOABMKYIIEH CHIBI MHAYKIIMM OT CKOPOCTH M3MEHEHHUs MarHMUTHOIO
MOTOKa.

SIBrieHMEe CaMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yuyenne MarHuTHOTO MOJIsL KATYLIKU C TOKOM.

HccnenoBanue AeiCTBUS MOCTOSIHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue siBIEHUS 3JEKTPOMArHUTHOM MHIAYKIUH.

Pa3pea 5. Koje0anusi 1 BOJHBI

Tema 1. Mexanuueckue u 31eKmpomMazHUmMHble KOJ1€OAHUS

KonebarenpHast cucrema. CBOOONIHBIE MexaHWYECKHE KoyieOaHUsA. [apMoHHUYECKHe
konebanus. Ilepuon, uacrora, ammuuryna u ¢aza konebaHuid. IIpyXuHHBI MasTHUK.
MareMaTHueckuii MasiTHUK. YpaBHEHHE TrapMOHHUYECKHX KojeOanmii. IIpeBparieHue sHepruu
IIPU TAPMOHUYECKUX KOJIeOaHMsIX.

KoneGarenbuplit koHTYp. CBOOOIHBIC 3JIEKTPOMArHUTHBIC KOJIECOAHUS B HUACATIHLHOM
KojeOaTeIbHOM KOHTYype. AHaJorus MeXJIy MEXaHWYeCKUMU U 3JIEKTPOMATHUTHBIMU
konebanusmMu. Popmyna TomcoHa. 3aKOH COXpaHEHHsI PHEPTUU B MJI€AIBHOM KOJeOaTelIbHOM
KOHTYPE.

[IpencraBnenue o 3aTyxaromux KojeOaHUAX. BbIHYyX/IeHHbIE MEXaHUYECKHE KOJeOaHMUs.
Pe3onanc. BeiHyX/1€eHHBIE 3JIEKTpOMarHuTHbIE KOJeOaHus.

Ilepemennblil Tok. CHHYCOMIANBHBIA NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIUIUTYIHOE U IEHCTBYIOIIEE 3HAYCHUE CHIIBI TOKA M HAIIPSKCHHUS.

Tpancdopmarop. IIpousBoncTBo, mepemaya U NOTpeOJICHUE 3IIEKTPUUECKOW HHEPTUU.
DKOJIOTUYECKUE PUCKH TpU TPOU3BOACTBE 3ieKTpodHepruu. KynbTypa wucnonb3oBaHUs
JJIEKTPO3HEPIUH B TIOBCEAHEBHOM JKU3HM.

TexHuueckue YCTPOMCTBA M IPAKTUYECKOE IMPUMEHEHME: DJJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKa, JINHUHU JJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KOJIeOATENbHON CUCTEMBI (MIPYKUHHBIA UM MAaTEMaTHIECKHIA
MasITHUK).

Habmonenue 3atyxaroniux koneOaHui.

HccnenoBanue cBOWCTB BBIHYX/IEHHBIX KOJI€OaHUH.

HaGmronenue pe3oHanca.



CB00O/IHBIE IEKTPOMArHUTHBIE KOJIEOaHHs.

OcmwnorpaMmsl — (3aBUCMMOCTH  CHJIBI TOKa U HANpsDKEHUsT OT BPEMEHH) s
JIEKTPOMArHUTHBIX KOJieOaHui.

Pe3oHaHCc npu mocieqoBaTeIbHOM COEIMHEHUHU PE3UCTOPA, KATYIIKM MHIYKTUBHOCTH U
KOHJIeHcaTopa.

Monenb TUHUY 3TEKTpOIepe1adHn.

Yuenuueckuiu sxcnepumenm, 1abopamopHvie pabomul

HccnenoBanue 3aBUCHMOCTH MEpHOJa MalIbIX KOJeOaHU Tpy3a HA HUTU OT JJIMHBI HUTH U
Macchl rpysa.

HccnenoBanne mepeMEHHOro TOKa B ILENM U3 IOCIEIOBATEIbHO COEAMHEHHBIX
KOHJIeHCAaTOpa, KaTyIIKU U pe3UCTopa.

Tema 2. Mexanuueckue u I1eKmpomMazHumHble 60JIHbL

MexaHuuyeckue BOJIHBI, ycaoBUsl pacripoctpaHenus. [lepuon. CkopocTh pacpocTpaHeHus
u jnvHa BosiHbl. [lomepeunble W mponmonbHble BoOJHBL MHTepdepeHmms u audpakuus
MEXaHUYECKHUX BOJIH.

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

DNeKTPOMarHUTHHIE BOJHBI. YCJIOBUSA U3Ty4EHHs 3JEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranust BekTopoB E, B, V B snekrpomarautHOi BojHe. CBOMCTBa 3JIEKTpOMAarHUTHBIX
BOJIH: OTpa)X€HWE, TMpeJioMyieHne, moyspusanus, audpakuus, uarepdepennus. CKOpoOCTh
JJIEKTPOMAarHUTHBIX BOJIH.

[lkana 3neKTpOMAarHUTHBIX BOJIH. [IprMeHEHHEe 3IEeKTPOMAarHWTHBIX BOJH B TEXHHUKE U
OBITY.

[IpuHIMIIBI paguocBs3u U TeneBuaeHus. Paguonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuyeckue ycTpoiicTBa M NPAKTHUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIe MHCTPYMEHTHI,
yIBTpa3ByKOBasi AMArHOCTHKA B TEXHUKE M MEAMIMHE, Pajgap, paauONpUEMHUK, TEJIEBHU30p,
aHTeHHa, tenedon, CBU-neus.

Jlemoncmpayuu

O06pa3oBaHue U paclpoOCTPaHEHHUE MONEPEYHBIX U MPOIOIBHBIX BOJIH.

Konebmroneecs Teno kak HICTOUHUK 3BYyKa.

HaGnroneHue oTpaxeHus U NpeloMICHUS MEXaHUUECKUX BOJIH.

Habnronenne uarepdepeHnnu u qudpakimy MEXaHHIeCKUX BOJIH.

3BYKOBOM pe30HAHC.

HaOntoneHue cBsA3M T'POMKOCTM 3ByKa M BBICOTBI TOHA C aMIUIMTYJOM M YacTOTOM
KOJIeOaHUH.

HccnenoBanue CBOMCTB  SIEKTPOMAarHUTHBIX  BOJIH:  OTPaK€HUE, MpeJOMIICHHE,
noJsipuzanus, Tudpakuus, HHTepQepeHLus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. lIpsMonnHeliHOE paclipOCTpaHEHHE CBETA B OJHOPOJHON CpeEJiE.
JIyd cBeta. ToUeUHBIM UICTOYHUK CBETA.

OtpakeHune cBeTa. 3aKOHBI OTpakeHHs cBeTa. llocTpoeHne H300paKeHUW B TIIIOCKOM
3epKaie.

[Ipemomiienne cBeTa. 3aKOHBI MPEJIOMIICHHUS CBeTa. AOCOIIOTHBIA  TOKAa3aTeib
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. IlpenenbHbIl yroia MOTHOrO BHYTPEHHETO
OTpa)KECHHUS.

Hucnepcus ceeta. CiioxHbIi cocTaB Oenoro ceera. Lger.



Cobwupatomue W paccewBaronie JHH3bBL. ToHKas nuH3a. DOKYyCHOE pacCTOSHUE U
ONTHYECKasi Cuiia TOHKOW JUH3bI. [locTpoeHne n300paxxeHui B COOUPAIONIUX M PACCEHUBAIOIINX
nuH3axX. PopMyIia TOHKOH JIMH3bI. Y BEJIMUYEHHE, 1aBAEMOE JIMH30M.

[Ipenensr IPUMEHUMOCTH TEOMETPUYECKON ONTHKHU.

BonnoBass omnrtuka. HWurepdepenius cBera. KorepeHTHbIE WCTOYHUKH. Y CIOBHS
HaO0I0/IEHNsI MAKCUMYMOB U MUHUMYMOB B UHTEeP(GEPEHIIMOHHON KapTUHE OT JIBYX CHH(a3HbIX
KOTE€PEHTHBIX UCTOUHUKOB.

Hudpaxkmus  ceera. [udpakuuonHas pemérka. YcinoBue HaOMIOACHHUS —TJIABHBIX
MaKCHMYMOB IIPH Ma/ICHUH MOHOXPOMATHUYECKOTO CBETA HA AUPPAKIIMOHHYIO PEIIETKY.

Ionspusanus ceera.

TexHuyeckue ycTpoWCTBa W MpPaKTUUYECKOE IMPUMEHEHHE: OYKH, JIyna, (oToammapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIECKOIN, BOJOKOHHAS ONTHKA, JU(PPAKIMOHHAS
pemETKA, MOISAPOULI.

Jlemoncmpayuu

[IpsiMonuHeitHOE pacnpocTpaHEeHUE, OTPAKEHHE U MperomiieHHe cBera. OnTtuueckue
prOOpBI.

[lonHoe BHyTpeHHEe oTpaxkeHue. Mozenb cBeToBoAA.

HccnenoBanue cBOMCTB M300paykeHUI B JIMH3AX.

Moaenu MEUKpPOCKOIIA, TEJIECKOa.

Hab6monenne untepdepeHym cera.

HabGmonenne nudpakimu cBera.

Habmonenue aucnepcuu cBera.

[lonyyenue cnekTpa ¢ TOMOIIBIO PU3MBI.

[Tonmyuenue cnekTpa ¢ HOMOIIbIO TUPPAKIIMOHHON PEILIETKH.

Hab6mroienue nonsipu3auu cBeTa.

Yuenuueckuui sxcnepumenm, nabopamopHvie pabomul

N3mepenne mokazaresns MpeioMIICHUs CTEKJIA.

HccnenoBanue cBOWCTB N300paKeHH B TMH3aX.

Habmonenue aucnepcuu cBera.

Pa3nes 6. OcHOBBI cIeUAJIBLHON TEOPHH OTHOCHTEIbHOCTH
['panuuBl MPUMEHMMOCTH KJIACCMYECKOW MeXaHWKu. llocTynaTsl crnenualbHONW TEOpUHU
OTHOCUTEJIbHOCTH: HHBAapUAaHTHOCTb MOXYJS CKOPOCTM CBe€Ta B BaKyymMe, IPUHIUI
OTHOCHUTEJIbHOCTH DWHIITEHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEUICHUE BPEMEHH U COKPAILEHUE JITTMHBI.
OHeprus U UMIYJIbC PENSITUBUCTCKON YaCTULIBI.
CBs13b Macchl ¢ IHEPTHEN U UMITYJILCOM PENIATUBUCTCKON YaCTUIbl. DHEPTHUs MTOKOSL.

Paspnen 7. KBanToBasi pusuka
Tema 1. Dnemenmul K6AHMOBOU ONMUKU
®otonbl. ®opmyna [Tnanka cBa3u SHEPruu POTOHA C €TO YACTOTOW. DHEPTUS U UMITYIIBC
(dbotona.
OtkpeiTne u uccnepoBanue Qoroadpdexra. Onbiter A. I. CroneroBa. 3akoHBI
¢boroaddexra. YpaBuenue DiiHmTeitHa 15 porodddexra. «Kpacnas rpanuna» porodddexra.
Hasnenue ceera. OnbiTe [1. H. JIeGenena.
XHUMUYECKOE IEMCTBHUE CBETA.



TexHuyeckue yCTpOCTBA M MpPAKTHUECKOE MpUMEHeHHe: (PoTodneMeHT, (OTOAATUHK,
COJIHEUHas OaTtapesi, CBETOIHOI.

Jlemoncmpayuu
®oTo3ddeKT Ha YCTaHOBKE ¢ IMHKOBOU IIIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO (GOTOAPdeEKTa.
CBeTOqHOI.
Conneunas Oartapes.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OmnbiTel Pezepdopna no paccesHuro o -uactuul. IlnanerapHas
Mozenb aroma. [loctynarel bopa. M3nyyenue u norsiomenue GOTOHOB NpU MEPEXOe aroma ¢
OJIHOTO YpOBHSI SHEepruM Ha Jpyrod. Bumbl crektpoB. CHEKTp YpPOBHEW SHEPruM aroMa
BOJOpOAA.
BostHoBBIE cBOMCTBa yacTull. Bonuel ne bpoinsa. KopnycKyisspHO-BOJIHOBOM JTyaau3M.
CnoHTaHHOE U BBIHYKIECHHOE U3ITyYCHHE.
TexHudeckue yCTpOWCTBA M IMPAKTUYECKOE IPUMEHEHUE: CIEKTPaJbHBIA aHAIU3
(cexTpockomn), 1a3ep, KBAHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopra.
Onpenenenuie JUIMHBI BOJIHBI J1a3epa.
HaGnroneHue nuHeHuaThIX CHEKTPOB U3TYUYESHHUS.
Jlazep.
Yuenuueckuu sxcnepumenm, 1abopamopmvie pabomul
HaGmtonenue nHeiuaToro crnekrpa.
Tema 3. Amomnoe aopo
OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CIOXHOCTb  CTPOCHHA  sApa. OtkpbiTHE
panunoakTuBHOCTU. OnbITH Pe3epdopaa no onpeneneHno cocTaBa pajloakKTUBHOTO H3ITyUeHHs.
Caoiicta anb(a-, 6eta-, raMma-u3IydeHus. BiusHue paqnoakTHBHOCTH HA KHUBBIC OPTraHU3MBI.
OtkpeiTHE TpoTOHa W HelTpoHa. Hykiomnas momens sapa ['eiizenOepra—liBaHeHKo.
3apsin sanpa. MaccoBoe uucio sigpa. M3otormsl.
Anbda-pacniaz. DIEKTPOHHBIN W MO3UTPOHHBIA OeTa-pacmajn. ['amma-u3nydeHue. 3akoH
paZMoaKTUBHOIO pacnajia.
DHeprus CBA3M HYKJIOHOB B szipe. SnepHbie cuibl. JledexT Macch spa.
S nepublie peakuuu. JleneHue u cUHTE3 sA1EP.
SAnepubiii peaktop. Tepmosnepnslii cunre3. IlpoOGneMbl M NEPCIEKTUBBI  SAEPHOM
SHEPreTUKU. JKOJIOTMUYECKHUEe aCIIEKThI IICPHON SJHEPTETUKH.
OnemeHTapHble yacTULBL. OTKPBITHE TIO3UTPOHA.
MeToabl HaOIIOICHHS U PETUCTPALIMH 3JIEMEHTAPHBIX YaCTHUII.
@dyHIaMeHTalIbHbIE B3aUMOJIeHCTBUS. EMMHCTBO (hr3nuecKkoil KapTUHbBI MUpA.

TexHnyeckue ycTpolCTBa M NPAKTHUECKOE NPHUMEHEHHUE: NO3MMETp, Kamepa BuibcoHa,
SJIEPHBIA peaKkTop, aTOMHast 6oMoa.

Jlemoncmpayuu

Cu€TUrK HOHU3UPYIOIUX YACTHII.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomeol
HccnenoBanue TpekoB yacTuil (1o roToBsiM poTorpadusim).

Pa3nes 8. DjieMeHTHI ACTPOHOMHUM U ACTPOPU3UKHU



Ortanbel pa3BUTUs  acTpoHOMHuHU. llpukiagHOoe W MHMpPOBO33pEHUECKOE 3HAUYEHHE
aCTPOHOMHUHU.

Bup 38é3aH0r0 Heba. Co3Be3ausi, spKue 3BE3/bI, IJIAHEThI, UX BUAUMOE ABH)KECHUE.

ConneuHnas cuctema.

Connne. Conneunass akTUBHOCTh. Mctounuk sHeprum ConHia u 3BE3A. 3BE3NBI, WX
OCHOBHBIE XapaKTEPUCTHKU. JlMarpamMma «CHEKTpaJbHbIA KJIacC — CBETHUMOCTBY». 3BE3/bI
IJIaBHOM TI0CJIEIOBATEIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETHMMOCTb» I 3BE3] TJIaBHOU
nocienoBarenbHOCTU.  BHyTpeHHee cTpoeHue 3BE3n. CoBpeMEHHbIE MPEACTaBICHUS O
IIPOUCXOXKACHHUHU U 3Boronnu CosHLa U 3BE3/. DTallbl )KU3HHU 3BE3.

Mnineunsiit [1yTs — Hama ["anaktuka. [Tonoxxenue u nuxenue Connua B ["'anaktuke. Turbl
rajnakTuk. Paguoranaktuky u kBazapbl. UEpHBIE ABIPHI B A/1pax rajJakTHK.

Bcenennas. Pacmmpenue Bcenennoil. 3akon Xa06na. Pasberanue ramaktuk. Teopus
Bonbioro B3psiBa. PenukToBOE U3IyUYEHHE.

MacmrabHas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npo0iaeMbl aCTpPOHOMUH.

Yuenuueckue nabnooenus

Habmroniennss HeBOOPYKEHHBIM TJIa30M C UCHOJIB30BAHUEM KOMMBIOTEPHBIX MPHI0KEHUN
JUISL OTIPEICIICHUS MTOJIOKEHHSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/HA
CeBepHOro noymapus 1 sipkue 3BE3/bI.

HaGmronenus B teneckon JlyHsl, miianet, Miieunoro Ilytu.

O06o0maroniee NoBTOPeHUE

Ponbp ¢u3uku U acTpoHOMHUHM B SKOHOMHYECKOW, TEXHOJOTHYECKOH, COLMAIbHON U
THYECKOW cdepax AeATEIbHOCTH YeJIOBeKa, pOJdb M MECTO (HU3UKH U acCTPOHOMHUH B
COBPEMEHHOW HAaydyHOW KapTHHE MHUpPA, pPOJb (PUIUYECKOH Teopuu B (HOPMHPOBAHUU
MpecTaBIeHU 0 (U3NUECKON KapTHUHE MUPA, MECTO (PU3UUECKON KapTUHBI MUpa B 00ILIEM pIay
COBPEMEHHBIX €CTECTBEHHO-HAY4HBIX IIPEACTABIECHUN O IPUPOJIE.

MexnpeameTHble CBSI3U

Nzyuenne xypca ¢usuku 06a3oBoro ypoBHsS B 11 kjacce OCYIIECTBISETCS C Y4YETOM
COJEpKATEIbHBIX MEXKIIPEIMETHBIX CBsI3€H C KypcaMH MaTeMaTHKH, OWOJIOTHH, XHMUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnsie nousamus, CBS3aHHbIE C M3YYEHHEM METOAOB HAyYHOI'O IO3HAHMS:
SBJICHUE, HAy4YHBIA (hakT, rumore3a, (QuU3WYecKas BEIUYHMHA, 3aKOH, TEOpHs, HaOIIOJeHUE,
JKCHEPUMEHT, MOJAECIMPOBAHNUE, MOJECIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHHUH, TPUTOHOMETpUUECKHE (YHKLIUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXAECTBO, BEKTOPHl M HX
MPOEKIIMM Ha OCH KOOPAHMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIC 3JEMEHTApHBIX (DYHKIUH,
MIPU3HAKH 110100 TPEYTOJILHUKOB, ONpeesieHHEe TUIOMAAN IUIOCKUX (GuUryp u oobéma ted.

buonocus: snexkrpuueckue SBIEHUS B KUBOW NpUpOJE, KojeOaTeabHbIe ABMKEHUS B
KUBOW TNPUPOJE, ONTUYECKUE SBICHHUS B XUBOW NPUPOJE, AEUCTBHE paJvallid Ha JKUBBIC
OpraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKAas CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: MarHUTHBIE TIOTIOCA 3€MJIH, 3QJIEKH MArHUTHBIX Py, HOTOCHEMKA 3eMHOM
MIOBEPXHOCTH, NTPEACKA3AHUE 3EMIIETPSICEHUI.



Texnonocus: TAHUM BJEKTPOIIEpEIayd, T€HEPATOP MEPEMEHHOIO TOKA, AJIEKTPOABUTATEb,
WHAYKIIMOHHAS T€Yb, pajap, pPaJAHONpPHEMHHK, TEJIeBH30p, aHTeHHa, Tenedon, CBY-meds,
MIPOCKIIMOHHBIN aImapar, BOJOKOHHAsI ONTHKA, COJTHEYHAs OaTtapes.



INJTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IMPOI'PAMMBI IO ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUA

OcBoenne ydeOHOro mpeamera «Dusmka» Ha ypOBHE CpPETHEro OO0IIero 0Opa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYUTHh  JOCTIKCHHE  CICAYIONIMX  JIMYHOCTHBIX,
MeTanpeIMETHBIX U MPEJAMETHBIX 00pa30BaTeNbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOEHUS yueOHOro mpeamera «DHU3MKa» HOKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIMXCS PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPECHHEU
MO3UITUEH  JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, ITO3UTUBHBIX BHYTPCHHHX
yOeXIeHMI, COOTBETCTBYIOIIMX TPAJULIMOHHBIM IIEHHOCTSM POCCHICKOTO0  OOIlecTBa,
pacuMpeHue >KH3HEHHOTO OIBITa M OIbITA JCATCIEHOCTH B IMPOIECCE Pealli3alliid OCHOBHBIX
HaIPaBJICHUI BOCIIMTATEIBHOM JESITEILHOCTH, B TOM YHCJIC B YACTH:

1) rpaxIaHCKOr0 BOCIIUTAHMSA

C(OPMHUPOBAHHOCTh T'PAKIAHCKOW IMO3UIMK  OOYdYaroIIerocs KaKk aKTHBHOTO U
OTBETCTBEHHOTO YJIEeHa POCCHICKOTO OOIIECTBA;

MPUHSITHE TPATUIIUOHHBIX OOIICYEITOBEUECKUX TYMAHUCTHUECKHX M JIEMOKPATHUYECKUX
IIEHHOCTEMH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B HHTEpPEcax TpakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpTaHU3AIINH;

YMEHHE B3aMMOJICHCTBOBATh C COIHUAJIBHBIMH HWHCTHTYTAMH B COOTBETCTBHH C HX
(GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTh K TYMaHUTAPHOH U BOJIOHTEPCKOU JEATEIIHEHOCTH,

2) NaTPHOTHYECKOT0 BOCIIMTAHUSI:

c(OPMHPOBAHHOCTH POCCUHCKOM I'Ppa1aHCKOW MIEHTHYHOCTH, TATPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHIKCHHSM POCCHUCKHX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHMSA:

c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITHYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICH
Ha MOpaJTbHO-HPABCTBEHHBIC HOPMBI M [IEHHOCTH, B TOM YHCIIE B ICSITEILHOCTH YIEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETHYECKOE OTHONICHUE K MUPY, BKIIFOUAst 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
¢u3nyeckoit Hayke;

5) Tpyi0BOT0 BOCIIUTAHUS:

WHTEpEeC K pa3audHbM cdepaM MpodecCHOHATBHON JIeATSIIBHOCTH, B TOM YHCIIC
CBS3aHHBIM C (U3MKOW W TEXHHUKOW, yMEHHE COBEpIIATh OCO3HAHHBIM BBIOOp OymyIIei
npodeccuu U peanr30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHEI;

TOTOBHOCTh M CITOCOOHOCTH K OOpa30BaHHIO M CaMOOOpa30BaHMIO B 00JacTH (pU3MKH Ha
MIPOTSKEHUH BCEH KU3HU;

6) IKOJIOrHYeCKOr0 BOCIIUTAHHA:

c(OPMHUPOBAHHOCTh JKOJIOTHYECKOW KYJIBTYPBl, OCO3HAaHUE TJI00aJBHOrO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;



IUTAHUPOBaHUE M OCYIIECTBICHHE JIEHCTBUI B OKpY’KalOIIeW cpesle Ha OCHOBE 3HAHUS
LeJel yCTOMYMBOTO Pa3BUTHSI YEIIOBEYECTBA;

pacIiUpeHue OmbiTa JEATEJBHOCTH HKOJIOIMYECKOW HANpaBICHHOCTH HAa OCHOBE
MMEIOIUXCS 3HAHUH 110 PU3UKE;

7) IEeHHOCTH HAYYHOT'0 MO3HAHMS:

Cc(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3MUECKON HAYKH;

OCO3HAHME IICHHOCTH HAYYHOU NEATEITBHOCTH, TOTOBHOCTH B TPOIIECCE M3YUCHUS (PU3UKU
OCYILECTBIIAThH IPOEKTHYIO U UCCIIEI0BATEIbCKYIO AESITEIbHOCTh HHANBUYAIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIbTATbHI

Io3naBaTebHBIE YHHBEPCAIbHbIE Y4eOHbIe JeHCTBHS
ba3zoBble Jjornueckue JelcTBUA:

CaMOCTOSITEIBHO (OPMYITHUPOBATh M aKTyaJU3UpPOBaTh NpOOIEMy, paccMaTpHBaTh €&
BCECTOPOHHE;

OTIPENIETISATh 1EH IeSITEIbHOCTH, 33]1aBaTh TapaMeTPhl U KPUTEPUH UX JOCTHKCHHUS;

BBISIBIISITh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PACCMATPUBAEMBIX (DHU3NUYECKHX SBIICHUSX;

paspabaTbIBaTh IUIAH PEUICHUS MPOOIEMBI ¢ YIETOM aHaIN3a UMEIOIIUXCS MaTepUATbHBIX
Y HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIIBHOCTh, OLIEHHWBATh COOTBETCTBHE PE3YJIbTATOB LEISM,
OIICHUBAThH PUCKHU MOCJIECICTBUI NESITEIILHOCTH;

KOOPJAMHHPOBATh M BBINONHATH PAOOTy B YCIOBUAX pPEaNTbHOr0, BUPTYAJIBHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE IPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

Ba3oBrble uccienoBarejabCcKue 1eCTBUA .

BIIQJICTh HAYYHOM TEPMHHOJIOTHEH, KIIOYEBBIMU MOHITHSIMH U METOJaMHU (U3NIECKOU
HayKH;

BJIAJICTh HaBBIKAMH Y4€OHO-MCCIIEIOBATEIILCKON M MPOEKTHON ACATEILHOCTH B O0JACTH
(hU3HUKYN, CHOCOOHOCTBHIO M TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOMCKY METOJIOB PEIICHUS 33134
(hU3UYIECKOTO COEepIKAHUS, TPUMEHEHHUIO PA3IMYHBIX METO/I0B ITO3HAHUS;

BJIQJIETh BUJAAMH JEATEIBHOCTH MO MOJYYEHUIO HOBOIO 3HAHMS, €ro HHTEpIpEeTaluu,
npeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3IMYHBIX Y4YEOHBIX CHUTYyallUsiX, B TOM 4YHCIE TMpHU
CO3JITaHWH y4EOHBIX MTPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJIATh MPUYMHHO-CIIC/ICTBEHHBIC CBSI3M M aKTyaJlM3UpOBaTh 3aady, BbIIBUTATh
TUTIOTEe3y €€ pEeIIeHMs, HAaXOIWUTh apryMEHThl IS JI0Ka3aTelbCTBA CBOMX YTBEPIKICHHM,
3a71aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJM3UPOBATh IMIOJIYYEHHBIE B XOJE€ pEUICHUS 3aJaud pe3yibTaTbl, KPUTUUYECKHU
OIICHUBATH WX JIOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3aJaud B OOpPa30BATENBHON NEATEIHHOCTH, B
TOM YHCJIC TIPH U3YICHUH (DU3HKHY;

JaBaTh OIEHKY HOBBIM CHTYAIlUsIM, OIEHUBAThH MPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTH 3HAHUS M0 (PU3HKE B MPAKTUYECKYIO 00JIACTh )KU3HEACSITeIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTei;

BBIJIBUTaTh HOBBIE UEH, IIPEjIaraTh OpUrMHAIBHBIC TOIXO/bI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33724, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.



Pabora ¢ undopmaunmeii:

BJIaZACTh HABBIKAMH ITIOJTYYCHUA HHq)OpMaIII/II/I (1)I/I3I/I‘-ICCKOFO COACpKaHNA U3 MCTOUYHHKOB
pa3HbIX THIIOB, CaMOCTOATEIBHO OCYILECTBISATh IOMCK, aHajW3, CUCTEMAaTH3alUI0 U
MHTEpHpeTanio HHPOPMAIUY PA3TUYHBIX BUJIOB U ()OPM MPEICTaBICHUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

HCIIOJIb30BaTh CpeACTBAa MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
PCIICHNN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPraHU3allUOHHBIX 3aJa4 C COGJIIOI[GHI/ICM
TpeOOBaHUIl 3PrOHOMMKH, TEXHUKH 0€30IacHOCTH, TUTUEHBI, pecypcocOepeeHusl, MPaBOBbIX U
ATHUYECKHUX HOPM, HOPM HUH(OPMAIIMOHHOW O€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (PU3UYECKOTO COJAEpXKaHHMA B PA3NUYHBIX Qopmarax ¢ Y4ETOM
Ha3Ha4YeHUs WHPOPMAIIMM ©  1EJIEBOH ayAuTOpWUH, BHIOMpas ONTUMAIbHYIO (GopMy
MIPEICTABIICHUS U BU3yaIH3aI[UH.

KoMMyHMKaTHBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUSA:

OCYILIECTBIISATH OOIIEHHE Ha YpOKaX (PM3UKU U BO BHEYPOUHOU JeSTETHHOCTH;

pacno3HaBaTh NPEANOCHUIKA KOH(MIUKTHBIX CUTYalMil U CMATYaTh KOH(MIUKTHL;

Pa3BEPHYTO U JIOTMYHO M3J1ararb CBOK TOYKY 3PEHUSA C HUCIOJIB30BAHUEM S3BIKOBBIX
CPEACTB;

MMOHUMATh U UCTIOJB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHAUBUYATbHON pabOTHI;

BBIOMPATh TEMATUKy M METOJbl COBMECTHBIX ACHCTBUH C y4éTOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN KaKJIOTO WIEHA KOJUIEKTUBA;

MPUHUMATh LEJIU COBMECTHON JESITENbHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUA MO €€ NOCTHMKEHHIO: COCTAaBJATHh IUIAH JACHCTBHUM, PACIpPENCNATh POJIH C YUETOM
MHEHUH Y4aCTHHUKOB, 00CYXJaTh pe3y/IbTaThl COBMECTHOI pabOThI;

OILICHMBATh Ka4eCTBO CBOETO BKJIaJa U KaXJIOTO YYaCTHHKA KOMAaHJAbl B OOIIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHUSIM;

MpeuIaraTb HOBBIE IPOEKTHI, OLEHUBATHh UAEU C IMO3ULHUHU HOBU3HBI, OPUTMHAIBHOCTH,
MIPAaKTUYECKONU 3HAUMMOCTH;

OCYHIECTBJIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEJICHHE B PA3JIUYHBIX CHUTyalUsX,
MIPOSIBIISATH TBOPUYECTBO U BOOOpaXKEeHHE, ObITH MHUIIMATHBHBIM.

PeryssiTuBHbIe YHUBepcabHbIe y4eOHbIe /1eiicCTBHA
Camoopranmu3anus:
CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATENIbHYIO AESTENIbHOCTh B 00JacTU (PU3UKU U
aCTPOHOMMH, BBISABIIATH IPOOJIEMBI, CTABUTH U (POPMYITHPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIBHO COCTABJIATH IUIAH PELICHUs PAcdYE€THBIX M KAa4eCTBEHHBIX 3aad, IUIaH
BBIIIOJIHEHUSI IPAKTHUYECKONW paboThl C y4ETOM HMEIOLIMXCS PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U NPEAIIOYTECHHUI;
JTaBaTh OLIEHKY HOBBIM CUTYalUsIM;
paciupATh paMK1 y4eOHOro IIpeMeTa Ha OCHOBE JIMYHBIX NPEANOUTEHUH;
JieNlaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCThH 3a
penenue;
OLIEHUBATh NPUOOPETEHHBIN OIIBIT;
CHOCOOCTBOBAaTh (POPMHPOBAHUIO U TMPOSBICHUIO JpyIulu B o0jactu (U3MKH,
MIOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTENbHbIN U KYJIbTYPHBI YPOBEHbD.
CaMOKOHTPO/Ib, IMOLHOHAIbHBIH HHTEJIEKT:



JaBaTh OIEHKY HOBBIM CHUTYallMsSIM, BHOCHTb KOPPEKTUBHI B ACSATEILHOCTH, OIICHHUBATH
COOTBETCTBHUE PE3YITHTATOB LEISIM;

BJIaJICTh HABBIKAMU [TO3HABATEILHON PEQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
Y MBICTUTENILHBIX TPOIIECCOB, X PE3YNIbTATOB M OCHOBAHUI;

WCIIOJIb30BaTh PUEMBI pe(hJICKCHU JIJTS OIICHKH CUTYaIlUH, BEIOOpa BEPHOTO PEIICHNUS;

YMETh OIICHUBATh PUCKU U CBOCBPEMEHHO NIPUHUMATh PEHICHUS 110 MX CHIKCHHIO,

MPUHUMATHh MOTHBBI U ApTyMEHTHI IPYTHX MIPH aHATHN3E PE3yJIbTaTOB JICSITEILHOCTH;

MIPUHUMATD Ce0s1, TOHUMAasi CBOM HEJOCTAaTK! M JOCTOMHCTBA;

MPUHUMATh MOTUBBI U aPTYMEHTBI JJPYTUX MPH aHAJIN3E PE3YJIbTaTOB JICATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporiecce 1oCcTHKEHUS TMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS ITPOTPaMMBI TI0 (U3UKE IS
YPOBHSI CPEAHET0 OOIIEro o0pa3oBaHUs Yy OOYYaIOIINXCs COBEPIICHCTBYETCS dMOIMOHATBHBIN
HHTEJUICKT, TPEIOoIararoimui c)OpMUPOBAHHOCTD:

CaMOCO3HaHUsI, BKJIFOYAIOIIET0 CIIOCOOHOCTh TIOHUMATh CBOE AMOIIMOHAIBHOE COCTOSTHHE,
BUJICTh HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIIMOHATBHON Cepbl, OBITh YBEPEHHBIM B ce0e;

CaMOpETyJIHPOBaHUS, BKJTIOYAFOIIIETO CaMOKOHTPOJTb, YMEHHE MIPUHUMATH
OTBETCTBCHHOCTh 3a CBOE IIOBEJICHUE, CIIOCOOHOCTh aJalTHPOBATHCS K SMOIIMOHAIBHBIM
W3MEHEHUSM U MPOSBISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIONICH CTPEMIICHHE K JOCTIIKCHHIO ILEIH U YCIEXy,
ONTHMU3M, UHUITUATUBHOCTh, YMEHHUE JIMCTBOBATH UCXO/SI U3 CBOUX BO3MOYKHOCTEH;

SMMATHH, BKIFOYAIOMIEH CIIOCOOHOCTh TMOHMMATh 3MOIMOHAILHOE COCTOSHHE IPYTHX,
YYUTBIBATh €r0 TPU OCYIIECTBICHHH OOIICHHUS, CIIOCOOHOCTh K COUYYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMATIFHBIX HABBIKOB, BKIFOUYAIOIINX CIIOCOOHOCTH BHICTPAUBATH OTHOIICHUS C APYTUMHU
JTOBMH, 3a00TUTHCSI, IPOSIBIIATH UHTEPEC M pa3pemiaTh KOH(IUKTHL

HNPEIMETHBIE PE3YJIbTATHI

K xonny oOyuenus B 10 kjacce npeaMeTHbIe pe3yabTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTDH y O0YyUAIOIIUXCS YMEHHUI:

JIEMOHCTPUPOBATh HA MPUMEpax poJib U MeCTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOM
HAy4YHON KAapTUHBI MHPA, B PA3BUTHH COBPEMEHHOW TEXHHKU U TE€XHOJOTHH, B MPAKTUYECKON
JEATEIILHOCTH JIFOLIEH;

YYUTHIBAaTh TPAHMUIBI NPUMEHEHUS HW3YyYEHHBIX (DU3MUYECKHUX MOJENel: MaTepHalibHas
TOYKa, MHEpIHaJbHasl cucTeMa OTc4éra, aOCOJIOTHO TBEPIOE TEJO, MAEATbHBIM ra3, MOJEIn
CTPOEHHUs I'a30B, KUAKOCTEH M TBEPABIX TEJI, TOUCUHBIM DJIEKTPUYECKUN 3aps] IIPU pPELIECHUU
(dbuzmveckux 3aaay;

pacno3HaBaTh (hu3HUYecKHe SBICHUS (MPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpPUM CTPOEHHUS BELIECTBA U 3JIEKTPOAMHAMMKHU:
pPaBHOMEPHOE M PpABHOYCKOPEHHOE NPSIMOJIMHEHHOE MABM)KEHHE, CBOOOJHOE TMajieHHe Tedl,
JBIDKEHUE 110 OKPYXXHOCTH, HHEpIMs, B3auMojaelcTBHe Ten, aupdys3us, OpoyHOBCKOe
JBUKEHHME, CTPOCHHUE XUAKOCTEH M TBEPABIX TN, MU3MEHEHHE 00bEMA Tel MpH HarpeBaHUU
(oxJaXxI€HUH), TEIUIOBOE paBHOBECHE, HCHIApEHHEe, KOHIEH CAlus, MIaBJIeHHEe, KpUCTaIUIU3a1us,
KWIIEHHE, BJIAKHOCTH BO3]lyXa, MOBBIIICHUE JABJICHMS ra3a IIPU €ro HarpeBaHWU B 3aKpbITOM
COCyZle, CBA3b MEXIYy IapaMeTpaMu COCTOSHMS Ta3a B H30IpOLECCaX, IJIEKTPU3ALHUs Tell,
B3aMMOJCICTBHE 3aps0B;



OIMHCHIBATh MEXaHMYECKOE JBIKEHUE, UCTIONB3Ys (PM3MUYECKHUE BETUYHMHBI: KOOpJIWHATA,
MyTh, MEPEMEICHNE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHJIa, UMITYJIbC TeJa, KHHETHYIeCKas
SHEPrHs, TMOTCHIIMANIbHAS DSHEPrusi, MEXaHWYecKas paboTa, MEXaHWYECKas MOIIHOCTh; IpH
OMMHMCAaHUW TPABWIBHO TPAKTOBaTh (U3MUECKHH CMBICT HCHOJIB3YEMbIX BEIHYUH, UX
0003HAYCHUS U CIUHUIIBI, HAXOJAUTH (POPMYIIBI, CBSA3BIBAIONINE TAHHYIO (DHU3UYECKYIO BEITMUNHY
C APYTMMH BEJIIMYMHAMH,

ONMKCHIBATh HM3YYEHHBIC TEIIOBBIE CBOWCTBA TEN W TEIUIOBBIC SIBICHUS, HWCIOIB3Ys
(¢u3nyYeckre BEJIWYHMHBL: JaBJIICHWE Ta3a, TeMIepaTypa, CpeaHsAs KHHETHYeCKas JdHEPrHs
Xa0TUYECKOTO JIBIXKEHUS MOJEKYJN, CpeIHEKBaJpaTHUYHAsh CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSSI DHEprusi, padora raza, Kod(Q(PHUIMEHT MOIe3HOr0 JIEHCTBUS TEIJIOBOTO
JBUTATEJIS; TIPU OTMCAHUH TIPABUIILHO TPAKTOBATHh (PU3MUECKUI CMBICI UCTIOIB3YEMbIX BEJIMUWH,
UX O0003HAUeHUS M EIUHUIBI, HAXOAWTh (OPMYIbI, CBA3BIBAIOIINE MaHHYIO (DU3HUECKYIO
BEJIMYMHY C APYTUMHU BEITUYHHAM;

OTHMCHIBATh WM3yUYEHHBIE SJIEKTPUUYCCKUE CBOWCTBA BEIIECTBA U DJCKTPUUYCCKHUE SIBICHUS
(mporiecchl), UCTIONB3YsT (GU3MYECKUE BEIMYUHBI: AJICKTPUUCCKUI 3apsiii, AJIEKTPUYECKOEe MOJIe,
HaNpsDKEHHOCTh  TIOJIs, TOTCHIMAJ, Pa3HOCTh MOTCHIIMAIOB, TIPH OIHCAHWUU MPaBUIBHO
TPaKTOBaTh (PU3MUYECKUN CMBICI HCIOJIB3YEMBIX BEIMYUH, WX OOO3HAUCHUS W CIUHHIIBL;
YKa3bIBaTh OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (U3UUYECKYIO BEIMYUHY C APYTUMU BETUYUHAMU;

aQHATM3UPOBATh (PU3UYCCKUE TPOIECCHl M SIBICHHS, WCTONB3YS (U3MYECKUE 3aKOHBI U
MPUHIIMILL: 3aKOH BceMupHoro tarotenus, |, |l u |1l 3axkonsl HproToHa, 3aK0H coxpaHeHUS
MEXaHUYECKOW DHEPTHH, 3aKOH COXPaHCHUS MMITYJIbCA, IPUHIIUI CYMEPIIO3UIINA CUJI, TTPHHIIATL
pPaBHOIIPaBUS MHEPIUAIBHBIX CUCTEM OTCUETA, MOJICKYJISIPHO-KUHETUYECKYIO TEOPHIO CTPOCHHS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CpPEIHENW KUHETUYECKOW HHEPrHMH TEIUIOBOTO JBUKCHHS
MOJICKYJT C a0COJIFOTHOM TEeMIIepaTypoi, NEPBBI 3aKOH TCPMOJMHAMHKH, 3aKOH COXPaHCHUS
AJIEKTPUYECKOTO 3apsna, 3akoH KyloHa, Mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYITHPOBKY
3aKOHA, €r0 MaTeMAaTHUYECKOE BBIPAKEHUE U YCIIOBUS (TPAHUIIBI, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPUHIIMIIBI ACHCTBHS MAIlIWH, TPHOOPOB U TEXHUIECKUX YCTPOKCTB;
pasnyaTh yCIOBUS UX 0€30IaCHOTO MUCIOJIb30BaHUS B ITIOBCETHEBHOW KU3HH;

BBHITIOJHATh JKCIIEPUMEHTBI TI0 HUCCIECIOBAHUIO (U3NYECKUX SIBICHUH W IPOLECCOB C
WCTIONB30BAHUEM TPSAMBIX W KOCBEHHBIX HM3MEpPEHUW, TIpH ITOM  (opMyIupoBaTh
npobieMy/3agadyy W TUNOTE3y Y4YeOHOrO OSKCIEpUMEHTa, COOUpaTh YCTaHOBKY W3
MPEITIOKEHHOTO 000PYA0BAHHUS, TPOBOJIHUTH OTBIT U (DOPMYITHPOBATEH BHIBO/IHI,

OCYIIECTBIISATh TPSIMbIE M KOCBEHHBIC H3MEPEHHUS (U3MYECKUX BEJIMYWH, TPH STOM
BBIOMpATh ONTUMANBHBI CHOCOO HM3MEpEeHUsT W HCIOJIb30BaTh HM3BECTHBIE METOJbI OIEHKU
MIOTPEITHOCTEN U3MEPEHUI;

HCCIIeOBaTh 3aBUCUMOCTH MEXIY (U3HYECKUMU BEIMYMHAMH C HCIIOJIB30BAHHEM
MPSMBIX U3MEPEHUH, MPU ATOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHUpPOBATH pPE3yabTaThl
MOJIYYEHHOW 3aBUCUMOCTH (PH3UYECKUX BEIIMYMH B BUJEC TAOJIUI] U TPadUKOB, JEIaTh BBHIBOJIBI
0 pe3yNbTaTaM HCCIIeJOBAHMS,

coOmrofaTh mpaBwia 0€30MacHOr0 TpyAa IMPHU TPOBEACHHHM HCCICIOBAHUN B paMKax
y4eOHOTO OSKCHEPUMEHTa, Y4YeOHO-UCCIEeNOBATEILCKOM W TMPOCKTHOM JACSATCIBHOCTH C
WCIOJIb30BaHUEM U3MEPHUTENLHBIX YCTPONUCTB U 1a0OpaTOPHOTO 000PYAOBAHUS;

pemath pacuy€THhIC 3aJadyd C SBHO 3aJaHHON (U3MYECKON MOJCNBI0, HCIIONB3Ys
(hu3mvecKre 3aKOHBI M MPUHITUIIBI, HA OCHOBE aHaJlh3a YCJIOBHSI 3a7a4i BHIOMPATh (PU3UIECKYIO
MOJIeNb, BBIICIATh (U3NYECKHUE BEIUYMHBI W (OPMYIbI, HEOOXOAMMBIE Al €€ pelIeHus,
MIPOBOAMTH PACUEThI U OIICHUBATH PEATBHOCTH IMOJTYICHHOTO 3HAYCHUS (PU3NICCKON BETMUNHBI,



pemaTh KauyeCTBEHHBIE 3aJauyM: BBICTPAUBATH JIOTMUECKH HENPOTHUBOPEUUBYIO ILIEMIOUKY
pacCcyXIeHHH C ONIOPOi Ha N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UUECKUE SIBICHHS,

UCIOJb30BaTh IPU pPELIEHUHM Y4YeOHBIX 3aJad COBPEMEHHble HMH(OpMaLIOHHBIE
TEXHOJIOTUM JUI1 TOWCKA, CTPYKTYPUPOBAHHWS, MHTEPIPETALMH W TPEICTaBICHUS Y4eOHOH u
Hay4YHO-TIOMYJISIPHOM HMH(QOpPMAIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJIM3UPOBATh M10JydaeMyro HH(OpPMAIHIO;

MPUBOJIUTH TPUMEPHI BKJIAJla POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, 00bSICHEHHUE MIPOLIECCOB OKPYXKAIOLIETO MUPA, B pa3BUTHE TEXHUKU U TEXHOJOTUH;

UCIOJb30BAaTh TEOPETHUECKUE 3HAHHUA 1O (U3UKE B TIIOBCEJHEBHOW JKU3HU IS
obecrieueHHs O€30MaCHOCTH MPU OOPAIEHUH C TPHOOPAMH U TEXHUUECKUMH YCTPOUCTBAMH, JJIS
COXPaHEHMs 3/I0pOBbsl U COOJIIOJICHHUSI HOPM KOJIOTUYECKOT0 MOBEICHUS B OKPYKaIOLIEH cpefe;

paboTath B IpyIIe C BHITOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJICH, MIIaHUPOBATh paboTy
IpyNONbl, palMOHAIBHO pacHpelessiTh OOS3aHHOCTH U IJIAHUPOBATh JAESATEIBHOCTH B
HECTaHJAPTHBIX CHUTYalUsAX, aJ€KBAaTHO OLICHWBATH BKJIAJ KaXIOrO U3 YYaCTHUKOB T'PYIIIBI B
peleHre paccMaTpUBaeMon POOIEMBI.

K xonny oOyuenus B 11 kjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpakaThb C(HOPMUPOBAHHOCTD y O0YyUAOIIUXCSI YMEHHUI:

JIEMOHCTPUPOBATh HA MpPUMEpax poJib U MecTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KAapTUHBI MHMpA, B PA3BUTHH COBPEMEHHOM TEXHHMKU M TEXHOJIOTMH, B IPAKTHYECKOMN
NeSITeTbHOCTH JIF0/1eH, IEJIOCTHOCTD U €IMHCTBO (PU3MUECKOM KapTUHBI MUDPA;

YUUTBHIBaTh TPAHUIBl TMPUMEHEHUS W3YYEHHbIX (U3MUECKUX MOJENEeH: TOUYEYHBIN
JNEKTPUYECKUN 3apsij, Jyd CBETa, TOYEYHBIM HCTOYHUK CBETa, SACpHas MOJEIb aTOMa,
HYKJIOHHAs1 MOJIeJIb aTOMHOTO si/ipa IpH pelieHnH (PU3NIECKHX 3a/1aY;

pacrio3HaBaTh (GU3MYECKUE SBIEHUs (MIPOLIECCH) M OOBSICHATh WX HAa OCHOBE 3aKOHOB
UIEKTPOJMHAMUKN U KBAHTOBOM (DM3MKHU: 3JIEKTPUYECKas MPOBOAMMOCTb, TEINIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKa, B3aMMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAas
UHAYKIMS, JAEMCTBME MAarHUTHOTO IIOJII Ha MPOBOJHUK C TOKOM U JIBWXKYILIMICS 3apdf,
3JIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETA, OTPAKEHHE,
npejoMieHue, HHTepdepeHuus, Audpakiuus U MOJApHU3aLUs CBETa, JUCIEPCUS CBETa,
dhortoanexkrpuueckuii 3pdext (pororddexT), cBeTOBOE AaBICHHE, BOSHUKHOBEHHUE JIMHEHYATOTO
CIIEKTpa aTomMa BOJOpO/1a, ECTECTBEHHAs! U UCKYCCTBEHHAs paJluOAKTUBHOCTb;

ONHCHIBAaTh WM3YUYECHHbIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MATHUTHBIE, ONTHYECKHE,
EKTPUUECKYI0 MPOBOJUMOCTb PA3JIUYHBIX CPENl) U 3JIEKTPOMArHUTHBIC SBJIEHUS (TIPOLECCHI),
UCHONb3ysd (U3NUYECKUE BEJIMYMHBL: DIIEKTPUUYECKUI 3apsija, cujla TOKa, JJIEKTPUUYECKOe
HaIpsHKEHUE, JIEKTPUYECKOE COMPOTUBIIEHUE, PA3HOCTh OTEHIIMANIOB, JIEKTPOABIKYIIAs CUIIA,
paboTa TOKa, MHIYKLIMS MarHMUTHOro mois, cuiaa Ammepa, cuna JlopeHua, MHIYKTMBHOCTb
KaTyIIKH, SHEPrHsl JIEKTPHUUECKOr0 M MAarHUTHOTO TOJeH, MepuoJ M 4acToTa KoyieOaHWil B
KoJe0aTeIbHOM KOHTYpE, 3aps]l U CHJIa TOKa B MPOLIECCE FapMOHUYECKHUX 3JIEKTPOMArHUTHBIX
KosnebaHuii, (POKycHOE pacCTOSHME M OINTHYECKas CHJIa JIMH3bI, NMPU OMHUCAHUM TPABHIBLHO
TPAaKTOBaTh (DU3UYECCKHIA CMBICT HCIOJIB3YEMbIX BEJIMYHH, UX O0O3HAUYEHUS W EIMHHUIIBL,
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYUHY C JPYTUMH BEJIUUYNHAMY;

ONMCHIBATh HW3YYEHHBbIC KBAaHTOBBIC SIBICHUS W TPOLECCH, HCHONB3YysA (PU3HUECKue
BEJIMUMHBI: CKOPOCTh 3JIEKTPOMATrHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, dHEPrus u
uMmnynbsc (OTOHA, MEpPHOJ IoJlypaclajga, JHEprus CBSA3M AaTOMHBIX sjAep, IpPU OINUCAHUU
NPAaBUJIBHO TPAKTOBaTh (PU3MUECKUN CMBICT HCIOJNB3YEMBbIX BEJIMYMH, UX OOO3HAYCHUS H



€IMHUIIBI, YKa3bIBaTh (DOPMYIJIbI, CBS3BIBAIOIIME JaHHYIO (PU3UYECKYI0 BEIUYHMHY C JPYTUMHU
BEJIMYMHAMH, BBIYHCIISITh 3HAYCHNE (PU3UIECKOI BETMUNHBI;

aHaJIM3UpPOBaTh (PU3MYECKHE MPOLECCHl U SIBICHUS, UCHOIb3yd (PU3NYECKHE 3aKOHBI U
OpUHLMIBL  3akoH OMa, 3aKOHBl IIOCIEAOBATENbHOIO U IAPAJIEIBHOIO COEIMHEHUS
NPOBOJHUKOB, 3akoH Jlkoyns—JleHna, 3aKkOH JJIEKTPOMAarHUTHOW  WHIYKIMH, 3aKOH
IIPSIMOJIMHENHOTO PACIpOCTPAaHEHUsI CBETA, 3aKOHBl OTPa)KCHUs CBETA, 3aKOHBI ITPEIOMIICHUS
CBeTa, ypaBHeHHMEe OHHIITeHHAa I (oTodddekrra, 3aKOH COXPAHEHUS DSHEPTHH, 3aKOH
COXpPAaHEHHsT MMIIYJIbCa, 3aKOH COXPAHEHHs DIIEKTPUUYECKOro 3apsja, 3aKOH COXPaHEHUs
MaccoBOI0 YHUCIA, NOCTyJaaTsl bopa, 3aKOH PaJMOaKTUBHOIO pacnajaa, IpU 3TOM pPas3IvdyaTh
CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOE BBIPAKEHHWE M YCIOBHUS (IpaHUIIbI,
00J1acTH) TPUMEHUMOCTH;

OIpPEACIIATh HANPABJIECHUE BEKTOPAa MHAYKIUM MAarHUTHOTO IOJS IPOBOJHUKA C TOKOM,
cuibl Amriepa u cuiibl JIopeHna;

CTPOUTH M OMUCHIBATH N300pAKEHHE, CO3/1aBAEMOE TNIOCKUM 3€PKajloM, TOHKOH JIMH30M;

BBINOJIHATh SKCIEPUMEHTHI I10 HCCIIEJOBAHUIO (U3UYECKUX SBJICHUH M MPOLECCOB C
WCIIOJIb30BAHUEM  TPSMBIX U KOCBEHHBIX H3MEpPEHUH: TMpu 3TOM  (QOpMyIupoBaTh
npobiemy/3ajadyy M TUIOTE3y Yy4eOHOro  SKCIIEpUMEHTa, coOupaTh yYCTAaHOBKY U3
MIPEII0KEHHOT0 000pYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIHPOBATH BBIBOBI;

OCYIIECTBIISATh MpPSIMblE U KOCBEHHbIE H3MEpPEHMsI (PU3MUECKUX BEJIMYMH, IPU ITOM
BBIOMpPATh ONTUMAJIbHBIM CIOCOO H3MEPEHUs M HCIOJIb30BAaTh HM3BECTHBIE METOJbl OLEHKH
MIOTPEIIHOCTEN U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTH (PU3MYECKUX BEJIIMYMH C UCIIOJIb30BAHUEM IPSIMbIX U3MEPEHUI:
IIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJbTAThl MOJYYEHHOW 3aBUCHUMOCTHU
(¢u3NYeCKNX BENUYMH B BHIC TaOMUII W TpaguKOB, JAeNaTh BBIBOABI IO pe3ylbTaTaM
HCCIIEI0OBaHUS;

coOmoaTh MpaBuja 0€30MacHOro TpyJda MpU TMPOBEACHUM HCCIEAOBAaHMM B paMKax
y4eOHOr0 SKCIIEpUMEHTa, Y4E€OHO-UCCIIEIOBATEIbCKOW W MPOEKTHOM JEATENIbHOCTH C
HCIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB 1 1ab0opaTopHOro 000py0BaHuS;

pemaTh pacuéTHBIC 3aJayd C SBHO 3aJaHHON (PHU3MUECKOM MOJENbI0, HCIOJIb3YS
(bu3nyeckue 3aKOHbI U NMPUHLUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 33Ja4l BbIOMPATh (PU3NYECKYIO
MOJIeNlb, BBIAECNATh (PU3NYECKHE BEIMYUHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHMS,
MIPOBOJIUTH PACUETHI M OLIEHUBATh PEATbHOCTH MOYYEHHOTO 3HAUYCHUS (PH3MUECKON BEINYHHBI,

pelark KadyeCTBEHHBIE 3aJa4yM: BBICTPAWBATH JIOTMUECKH HENPOTHBOPEUYMBYIO LIETIOYKY
paccyXIeHU C ONOPOi Ha U3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBICHHUS,

HCIIOJIb30BaTh TPU PpELIEHUH YYEOHbIX 3aJad COBPEMEHHbIE HH(OpPMaIMOHHBIE
TEXHOJIOTUM [yl TOUCKA, CTPYKTYPUPOBAHHWS, MHTEPIPETALMH U IPEICTaBICHUS Yy4eOHOH u
HAyYHO-TIONYJISIPHOW HMH(OpPMALUU, MOJYYEHHOH W3 PA3JIMYHBIX HCTOYHUKOB, KPHUTUYECKH
aHAJIM3UPOBATH MOIY4aeMyI0 HHPOPMALIUIO;

OOBSICHATH PUHILIMIIBI IEHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3anyaTh
yCIIOBHUS MX O€30MaCHOTO MCIIONIb30BaHMS B TIOBCEAHEBHOM KHU3HH;

IIPUBOJIUTH NPUMEPB! BKJIAJa POCCUHCKUX U 3apyO€XHBbIX YYEHBIX-(QU3UKOB B PAa3BUTHE
HayKH, B 00bSCHEHHE MPOLIECCOB OKPYKAIOILEr0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

WCIIOJB30BATh TEOPETHUECKUE 3HAHWSA 1O (HU3UKE B TIIOBCEIHEBHOW JKU3HU IS
obecrieueHHs 6e30MacCHOCTH TP OOpAILLIEHUHU ¢ TPUOOpaMH U TEXHUUECKUMU YCTpOIiCTBaMu, JUIs
COXpPaHEHHMs 310POBbs U COOJIIOJICHUSI HOPM HKOJIOTHYECKOTO MOBEICHUS B OKPY>KaIOLIeH cpee;



paboTath B IpyIIe C BHIIOIHEHUEM PA3IMUHBIX COLMANBHBIX POJICH, IUIAHUPOBATH paboTy
IpyNONbl, palMOHAIBHO pacupelessiTh OOS3aHHOCTH U IJIAHUPOBATh JAESATEIBHOCTH B
HECTaHJAPTHBIX CHUTYalHUsAX, aJeKBAaTHO OLICHMBATH BKJIAJ KaXKIOr'0 U3 YYaCTHUKOB T'PYIIIBI B
peleHre paccMaTprUBaeMon POOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIEeKTPOHHBbIE
Ne ni/n HaumeHoBaHMe pa3iesioB U TeM Kontpoapsie | TIpaxTiueckue (undposbie)
NMPOrpamMMblI Bcero 5 p o0pa3oBaTe/bHbIE
padoThI padoThI pecype
Pa3nen 1. PU3UKA U METO/JbI HAYUYHOI'O ITO3HAHUS
1.1 ®u3nKa ¥ METOJIb HAYYHOT'O TIO3HAHUS 2 bubmrorexa [JOK
' https://m.edso0.ru/7f41bf72
Hroro 1o pasueny 2
Pa3nen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemarika > https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
2.2 Jlunavimia ! https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bF72
Hroro mo pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIMHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnnoreka [IOK
' TEOpUHU https://m.edsoo.ru/7f41bf72
bu6nuorexa [IOK
3.2 OCHOBBI TePMO/MHAMHUKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEIIECTBA. 5 bubnmorexa [IOK
) ®da3oBbI€ NEPEXOJIbI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. DJIEKTPOJAUNHAMUKA
4.1 DneKTpocTaTHKa 10 1 bubmorexa LIOK

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



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

4.2 IlocTosiHHBIN AneKTpUdecKkuil ToK. Toku B 12 bubmmorexa [IOK
pa3IMYHBIX Cpellax https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
PesepBHoe Bpemsi 2
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KUIIACC

KonuuecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/ OpOrpaMMBbI Beero KOﬁHTpOJILHLIe H[%aRanecxne 0GpazoBATETBHBIE
padoThI paéoThI pecypes
Pa3nea 1. 9JIEKTPOJANHAMUKA
11 MaruauTtHoe nose. DJIeKTpOMarHUTHas 11 1 3 bu6muoreka [IOK
’ WHTYKIAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHHUS U BOJIHBI
21 MexaHu4eckue U 31€KTPOMarHUTHbIE 9 1 bu6mmoreka [JOK
' KoJieOaHMs https://m.edsoo.ru/7f41c97c
29 MexaHU4YecKne U SJIEKTPOMArHUTHHIC 5 1 bu6mmoreka [JOK
] BOJIHBI https://m.edsoo.ru/7f41c97¢c
but6mmoreka [IOK
2.3 Ontuia 10 3 https://m.edsoo.ru/7f4