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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma o ¢u3uke 6a30BOr0 ypoBHS Ha YPOBHE CPEIHEro 00Imero oopa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJIOXKEHUH M TpeOOBaHUN K pE3ysibTaTaM OCBOCHHSI OCHOBHOM
oOpazoBarenbHONl mporpammbl, npencraBieHHbix B OI'OC COO, a Takxke ¢ y4€ToM
dbenepasibHOM pabouel MmporpaMMbl BOCHUTAHUS M KOHUEMIMU TPENoJaBaHusl y4eOHOro
npeamera «®Puzuka» B o0pa3zoBaTenbHBIX opraHuzamnusax Poccuiickoit  ®Denepanuu,
peanu3yrouMx OCHOBHbIE 00pa30BaTEIbHbIE TPOrPAMMBI.

Conepxanue mporpamMMmbl Mo (u3uke HampaBlieHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4yHOU KapTUHBI MUpa oOyyvaromuxcs 10—11 kimaccoB npu oOydueHnn ux Gusrke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-ACITEIbHOCTHOTO moaxona. Ilporpamma mo Qusuke
cootBercTBYeT TpeboBanusiM PI'OC COO k miuaHupyeMbIM JIMYHOCTHBIM, NMPEAMETHBIM U
MeTaIpeAMETHBIM pe3yJibTaTaM O0yUeHHUs], @ TAK)KE YUYUTHIBAET HEOOXOUMOCTh pealu3aIiuu
MEXIIPEMETHBIX CBsI3el (DU3UKU C €CTECTBEHHO-HAYYHBIMHM Y4€OHBIMU MpeaMeramMu. B Hel
ONPENENSIIOTCAS OCHOBHBIE IIEJIM U3YUEHUS (PU3HKHU HA YPOBHE CPEIHETO 00111er0 00pa3oBaHusl,
IJIaHUPYEMBIE pEe3yJbTaThl OCBOEHUS Kypca (PU3MKHU: JIMYHOCTHBIE, METAlpeIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma no Gpu3uKe BKIIOYALT:
* IUIAHUPYEMBbIE pe3yJbTaThl OCBOEHUS Kypca (PU3HKU Ha Oa30BOM YPOBHE, B TOM YHCIIE
MpPEAMETHBIE PE3YJIBTATHI IO T0J1aM 00YUYEHUS;

 conepkaHue yuyebHoro mpenmMera «Puznka» 1mo rojgaM o0yueHusl.

®du3nka Kak Hayka O Hambojee OOIMX 3aKOHAaX IPHUPOJIbI, BHICTYMAas B KaueCTBE
y4eOHOro NpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBbIM BKJIAJ B CHUCTEMY 3HaHUU 00
okpyxaroieM mupe. llIkonpHbIN Kypc GU3MKU — CUCTEMOOOPA3yIOUIUNA I €CTECTBEHHO-
HAyYHBIX Y4€OHBIX MPEIMETOB, TOCKOIbKY (PU3HUECKHUE 3aKOHBI JI€KaT B OCHOBE MTPOLIECCOB U
SBJICHUM, HW3y4aeMbIX XUMHUEH, Ouosoruen, Qusmueckoit reorpaduei M acTPOHOMHEH.
Hcnonb3oBaHne W aKTUBHOE MNpPUMEHEHHE (PU3MYECKUX 3HAHMM OMNpENeNsieT XapakTep H
pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTHH B cpepe IHEPreTUKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA,
MOJIyYeHHUS] HOBBIX MAaTE€pUAJOB C 3aJaHHBIMH CBOWCTBaAMHU U Apyrux. M3ydenwe uszuku
BHOCUT OCHOBHOM BKJaad B (OpMUpPOBAaHUE €CTECTBEHHOHAYYHOM KapTUHBI MHUpa
oOyuaromuxcsi, B (GOPMUpPOBAHUE YMEHUW NPUMEHATh HAy4YHBI METOJl TO3HAaHWS MpHU
BBITIOJIHEHUH UMH Y4€OHBIX HCCIIEIOBAHUMN.

B ocHOBY Kypca Gpu3uku st ypOBHS CpETHET0 O0IIEro 00pa30BaHus MOJI0KEH Pl UIEH,
KOTOPBIE MOKHO PACCMATPUBATh KaK MPUHILIMIIBI €70 TOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEH KypC SIBISIETCS JIOTHUECKH 3aBEPUIEHHBIM,
OH COJEP)KUT MaTepuai U3 BCEeX Pa3eioB (PU3MKH, BKIIOUYAET KaK BOIMPOCHI KJIACCUYECKOM,
TaK ¥ COBPEMEHHOU (U3HKHU.



Hoesn cenepanuzayuu. B cooTBeTCTBHM ¢ HEMl Marepuan Kypca (pU3MKH OOBEIUHEH
BOKPYT (hm3mueckux Teopuid. Beaymmm B Kypce sBisieTcss GOpMUPOBAHUE MPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIICCTBE U TOJIE.

Hoes cymanumapuzayuu. E€ peanuzaiiys npeamnoiaraeT uCroib30BaHue TyMaHUTAPHOTO
NMoTEeHIMa’da (U3UYECKOW HAyKH, OCMBICICHHE CBSI3U DPa3BUTUS (U3UKH C Pa3BUTHUEM
o0mecTBa, a TakXKe C MHPOBO33PCHUYCCKUMH, HPABCTBEHHBIMH W 3KOJOTHYCCKUMHU
npoOJjieMamH.

Hoes npuxnaonou wuanpasnrennocmu. Kypc GuU3MKM mpeanojaraeT 3HAKOMCTBO C
IIUPOKUM KPYTOM TEXHUYECKMX M TEXHOJIOTHUYECKHUX MPUIOKEHUH U3YYEHHBIX TEOPHH U
3aKOHOB.

Hoesn sxonocuszayuu peamu3yeTcsl MOCPEIACTBOM BBEICHUS 3JIEMEHTOB COJIEp)KaHus,
MOCBALIEHHBIX 3KOJIOTMYECKUM MPOOJIEMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C PA3BUTHEM
TEXHUKHM W  TEXHOJOrMH, a Takke OOCYyXIeHHs  MnpoOjeM  palHrOHAJIbHOTO
IIPUPOIONIOIB30BAHUS U IKOJOTUUECKONW O€30MaCHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMH Kypca (pU3UKH Ha YpOBHE CpeIHEro oOuiero oopa3oBaHus
ABISIIOTCS (pu3myeckue teopuu (popMuUpoBaHUE NPEICTABICHUNA O CTPYKTYpE MOCTPOCHHS
¢u3nueckoil TeopuH, posu (YHAAMEHTAIBHBIX 3aKOHOB M MPUHLMIIOB B COBPEMEHHBIX
IIPEACTABICHUSIX O IPUPOJE, TPAHNULIAX TPUMEHUMOCTH TEOPUH, JUIsl ONIMCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U IPOLIECCOB).

CurcTeMHO-esTeIbHOCTHBIN MTOAX0/1 B Kypce (PU3UKU peann3yeTcs MPex e BCEro 3a CUET
OpraHM3aliM HKCIEPUMEHTAIbHONU JAesTeabHOCTH oOyuvaromuxcs. J[ins 0a30BOro ypoBHs
Kypca (U3MKHM — 3TO HCHOJb30BAHUE CHCTEMBbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JTAOOPATOPHBIX pabOT, KOTOPbIE B MpOrpaMme Mo Qu3nke oObEIUHEHBI B
OOIIMI CHUCOK YYEHHYECKUX MPAKTUUYECKHX paboT. BrineneHue B yka3aHHOM IepeyHe
71a00paTOPHBIX PaboT, MPOBOAUMBIX JIJIs1 KOHTPOJISL U OLIEHKH, OCYIIECTBIISIETCS yYaCTHUKAMU
0o0pa30BaTeNbHOrO IpoLEecca HCXOAS W3 OCOOEHHOCTEW IUIAHUPOBAHUS M OCHAILEHUS
kaOunera ¢usuku. Ilpu 3TOoM oOOecnednBaeTcsi OBJAJEHUE OOYYAIOIUMUCSI YMEHUSAMH
MPOBOANTH KOCBEHHbIE M3MEPEHHUs, MCCIECIOBAHUS 3aBUCUMOCTEN (PU3MUECKUX BEIMYUH U
ITIOCTAHOBKY OIIBITOB IO ITPOBEPKE MPETI0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHKE yAENISIeTCs pEHIEHUIO PACUETHBIX U KaueCTBEHHBIX 3a1a4. [Ipu aTom
JUISL pacy€THBIX 3a/Jad MPUOPUTETOM SBISIOTCS 3aJayd C SIBHO 3aJlaHHOM (DU3MYECKOM
MOJEJIBIO, MTO3BOJISIOIINE IPUMEHATh H3yUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO
paszena Kypca, Tak M MHTErpUpYsl 3HAHUS W3 Pa3HbIX pas3nesioB. sl KaueCTBEHHBIX 3aaad
MIPUOPUTETOM SBJISIOTCS 3aJaHusl Ha OOBSCHEHHWE MPOTEeKaHUs (U3MYECKUX SIBICHUN H
IIPOLIECCOB B OKPYXKAIOLIEH )KM3HU, TPEOYIoLMe BbIOOpa PU3NIECKON MOJENN JUIsl CUTYalluu
IIPaKTUKOOPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBunm ¢ TpeboBanusimu PI'OC COO k MarepuasbHOTEXHHUYECKOMY
oOecreueHno y4eOHoro mnpoiuecca 0a3oBblii ypoBeHb Kypca ()M3UMKHA HAa YPOBHE CPEIHErO



o0miero o0Opa3oBaHusl JOHKEH U3y4YaThCs B YCIOBUAX MPEAMETHOTO KabuHeTa (U3UKH WU B
YCIIOBUAX HWHTETPUPOBAHHOTO KaOWHETa TMpPEJAMETOB €CTECTBEHHO-HAYyYHOro Iukia. B
kaObuHeTe (QU3NKA JOJDKHO OBITh HeoOXoauMoe JiabopaTopHOoe 0OOpyIOBaHHE IS
BBITIOJTHEHHSI YKA3aHHBIX B MporpamMme Mo (PU3MKe YYSHHUECKHUX MPAKTUYECKUX padoT U
JE€MOHCTPALIMOHHOE 000pyI0BaHHUE.

JlemoHCTpaninoHHOEe 00OpyAoBaHUE (GOPMHUPYETCS B COOTBETCTBUU C TPUHIUIIOM
MUHUMAJILHOM JOCTATOYHOCTU M 00€CTIeUnBaET MOCTAHOBKY MIEPEUHUCICHHBIX B POTpaMMe 10
¢bu3MKe KIIOYEBBIX JIEMOHCTpPAIU Ml UCCIIEIOBAHMS M3y4YaeMbIX SIBJICHHM U IMPOLIECCOB,
AMIUPUYECKUX U (PYHIAMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHIA.

JIaGopatopHoe 000pyAOBaHUE AJIsI YYCHUUYECKUX MPAKTHUECKUX paboT popMuUpyeTcs B
BUJIC TEMATUYECKUX KOMIUJIEKTOB U OOecrneunBaeTcsl B pacu€Te OJHOTr0 KOMIUIEKTa Ha JBYX
oOyuvaronuxcs. TemMaTuyeckue KOMIUIEKTHI JJA0OPAaTOPHOrO 00OpYdOBaHUS AOJKHBI OBITH
MOCTPOCHBI HAa KOMILJIEKCHOM HCIOJIb30BAHUN aHAJIOTOBBIX U MU(PPOBBIX MPUOOPOB, a TAKKE
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUI€ HU(POBBIX TAOOPATOPUA.

OCHOBHBIMU 1IEJISIMU U3Yy4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

« (opmHpoBaHHE HMHTEpEca M CTPEMJICHUS OOYYAIOIIMXCS K HAYYHOMY H3YYECHHIO

MPHUPOJIbI, PA3BUTHE UX WHTEIIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

+ pa3BUTHE TIPEIACTABICHUA O HAYYHOM METOJe TO3HaHWS u (POopMHpOBAHUE
HCCIIEIOBATEIBCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

+ (opMHpoBaHNE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJIbTaTa U3yueHUs: OCHOB CTPOCHMUS
Matepuu U PyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

+ (opmupoBaHNE YMEHHUIN OOBACHATH SIBJICHUS C UCTIOIB30BaHNEM (DU3UUECKUX 3HAHUM
U Hay4YHBIX JIOKA3aTeNbCTB;

+ (opMmHpoBaHHE MTPEACTABICHUMN O pOJIM PUUKHU JUI PA3BUTHS APYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmkeHne ATHX IeNiell oOecreunBaeTcsl pelieHreM CIIEeIyIoMX 3a7ad B MpoIiecce

U3y4deHus Kypca GU3UKU Ha YPOBHE CPEIHEr0 00I1Iero 00pa3oBaHus:

+ MpuobOpeTeHre CUCTEMbI 3HAaHUN 00 00X (PU3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpHUSAX, BKIIOYAs MEXaHWUKY, MOJEKYISIPHYI0 (U3HUKY, JIIEKTPOJNHAMUKY,
KBAaHTOBYIO (PU3HMKY U 3JIEMEHTHI aCTPOPU3UKHU;

« (opmupoBaHHE YMEHHUI TNPUMEHSATh TEOPETUYECKUE 3HAHUS s OOBSCHEHUS
bu3nUecKX SIBICHUM B TPHUPOAC M I TMPUHATHA MPAKTHUYECKUX pEIICHUN B
IMOBCEJHECBHOM JKU3HU;

+ OCBOCHHE CIIOCOOOB DEIIEHHUS pPa3jIMyYHBIX 33Jad C SBHO 3aJaHHON (U3UUYECKOU
MOJIETIbIO, 3aJad, IOAPa3yMEBAIOIIUX CAMOCTOATEIbHOE cO3JaHue (U3NYECKOM
MOJIEJH, aJIEKBaTHOM YCIOBUSM 3a/1a4H;

+ TOHMMaHHE (PU3MYECKUX OCHOB M MPUHITUTIOB EHCTBUS TEXHUYECKUX YCTPOMCTB H
TEXHOJIOTHYECKUX TPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEY;



*  OBJIAICHHUC MCTOJaMHU CAMOCTOATCIIbHOTO TNIAHWPOBAHWA U ITPOBCACHUA (1)H3H‘I€CKI/IX
OKCIICPUMCHTOB, aHaJIn3a 151 HHTCPIIPCTAIUN HH(i)OpMaHI/II/I, OoIIpCaAcIICHUA
AJOCTOBCPHOCTH IIOJTYUCHHOI'O PC3yJIbTAaTa,

+ CO3MaHHME YCJIOBUH IS Pa3BUTHSA YMEHHHM TPOEKTHO-HCCIIEIOBATEIBCKOM,
TBOPYECKOU JIEATEITHHOCTH.

Ha usyuyenue ¢usuku (60a30BBIM ypOBEHB) Ha YPOBHE CpeaHEro oO0IIero oopasoBaHUs
otBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B Hefienro0), B 11 kimacce — 68 vacos (2
yaca B HEJIEIIIO).

[Ipennaraemelii B mporpamMMe mo (hu3HMKe NepeueHb JTa00paTOPHBIX U MPAKTUICCKUX
paboT SBIAETCS PEKOMEHIOBAHHBIM, YUYHUTENb JEJIacT BBIOOP MPOBEACHHS JIA0OPATOPHBIX
paboT U OTBITOB C YIETOM HHIUBUYaTbHBIX OCOOCHHOCTEH 00YyJarOIINXCSl.

COIEPXAHUE OBYUYUEHUASA

10 KUIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUA
®du3nka — Hayka o npupoje. Hayunbsie MeTobl I03HAHUA OKpYXKaro1iero Mupa. Posib
HKCIIEPUMEHTA U TEOPHUHU B MIPOLIECCE TTO3HAHUS TPUPOABL. DKCIEPUMEHT B (PU3HKE.
MopenupoBanue (pu3HUecKuX sIBJICHUIN U npoueccoB. Hayunble runores3sl. Guznueckue
3aKOHBI U T€OpUH. [ paHUIIbI IPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB. [IpyHIINIT COOTBETCTBUSI.
Ponp u mecro ¢usuku B HopMHpOBaHMM COBPEMEHHON HAydyHOW KapTHUHBI MHpa, B
MTPAKTUYECKON AEATEIBHOCTH JIFOIEH.
Jlemoncmpayuu
AHanoroBble 1 HU(PPOBHIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIEC JATUHKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexanndeckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAaHMYECKOTO ABMKEHMs. Cucrema
orcyéra. Tpaekropusi.

ITepemenienue, CKOpocTh (CpeaHSs CKOPOCTb, MTHOBEHHAs CKOPOCTh) M YCKOpPCHHE
MAaTEpPUAIbHON TOYKH, X MPOCKINHU HA OCU CUCTEMBI KOOpauHAT. CII0KeHUE IEpEMENICHUN U
CJIOKEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE NPSMOIMHEHHOE ABIKEeHHE. ['padriky 3aBUCUMOCTH
KOOpJIUHAT, CKOPOCTH, YCKOPEHUS, NMMyTU U MepeMENICHUS] MAaTEPUATbHOU TOYKHU OT
BPEMEHU.

CBobosHOE TasieHrne. Y CKOpeHHE CBOOOTHOTO MaICHUS.



KpuBonunennoe nsuxeHue. JIBMKEHHE MaTEpPUAIbHOM TOYKH IO OKPYXKHOCTH C
IIOCTOSIHHOM I10 MOJIYJIKO CKOPOCTBIO. YTJOBas CKOPOCTh, JIMHEHHas CKopocThb. Ilepuon u
yacTtoTa oOpauieHus. LleHTpocTpeMUuTenbHOe yCKOPEHHE.

TexHMUecKue yCTpPOWCTBA M NPAKTUYECKOE IPUMEHEHHE: CIUIOMETD, IBUKCHUE
CHaps10B, LICTIHBIC U PEMEHHBIE NTEPEIavN.

Jlemoncmpayuu

Mopens cucteMsl OTCUETA, MWILTIOCTPALUSA KUHEMATHYECKUX XAPAKTEPUCTUK IBUKEHUS.

[IpeoOpa3oBaHne ABMKEHUN C UCIIOIB30BAHUEM MIPOCTHIX MEXAHNU3MOB.

ITanenue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmoienue nBrkeHus Tena, OpoIeHHOTo MO YTIIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenne ycKopeHusi CBOOOTHOTO NaJeHUS.

Hamnpasienue CKOpoCTH IIPU ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuu skcnepumenm, nabopamopnvie pabomuol

N3ydenune HepaBHOMEPHOI'O IBUKEHUS € LEIIBI0 OIPEIEIIEHUSI MTHOBEHHON CKOPOCTH.

HccenenoBanye COOTHOLIEHUS MEXAY ITyTAMMU, IPOMIECHHBIMU TEJIOM 3a

MOCJIEAOBATEIBHBIE PABHBIC MPOMEKYTKH BPEMEHH ITPU PABHOYCKOPEHHOM JBHKEHHUU C
HAa4aJbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydenune nBMKEHUS MIAPUKA B BA3KOM )KUIKOCTH.

N3yuenue nBuxeHUs Teaa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[IprHmmn ortHOocuTenvsHOCTH ['anmmmes. IlepBeii 3axkoH HerotoHa. MHepumnanbHble
CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunimun cynepno3unuu cuid. Btopoit 3akon HproToHa s
MaTepUAIBHON TOUYKH. Tpernid 3akoH HproTOHA 1711 MaTepranbHbIX TOUYEK.

3akoH BcemupHOro TsaroteHus. Cuna tsoxectd. [lepBas kocmMuueckasi CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buasl TpeHus (mokosi, ckoyibkeHusi, kaueHus1). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKOJIbKEeHUS U cujia Tpenus mokos. Koaddurment tpenus.
Cuita conpoTUBIIEHUS IPH IBUKEHUU TEJa B AKUJKOCTH WIIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO TEa.

MOMEHT cuJibl OTHOCUTENIBHO OcCH BpaiieHus. llnedo cumibl. YcinoBus paBHOBECHSs
TBEPAOTO TEJIA.

TexHuyeckre ycTpoHCTBA M NPAKTHUYECKOE MPUMEHEHHE: MOAIINIHUKH, JIBUKEHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SBnenne nHepuuu.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIINUX TEJ.

Bropoii 3akoH HerotoHa.



N3mepenne cuil.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAaIIHH.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOBEME U MMAICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBECHs TBEPAOTO Tena. Buabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenue aBuxKeHUs1 OpycKa 1o HaKJIOHHOU MJIOCKOCTH.

Hccnenoanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXUHE U PE3UHOBOM
oOpasiie, oT ux AehOpMaIIHH.

HccnenoBanue ycnoBuid paBHOBECHUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUSI.

Tema 3. 3akonwvl coxpaneHus 6 MexaHuKe

NmMnynbc MaTepuanbHOM TOYKH (Tesa), CUCTEMbI MAaTEPUANIBHBIX TOYEK. VIMITYJIbC CHITBI
Y U3MEHEHHE UMITYJIbCA TeNa. 3aKOH COXPAHEHUS UMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

PaGoTa cuiibl. MOIITHOCTD CUJTBI.

Kunernueckasi sHeprus mMatepuaibHOM TOukHu. Teopema 00 M3BMEHEHUH KHHETUYECKON
SHEPTHUH.

[lorenumanbHass sHeprus. lloreHuuanbHas BsHeprus ynpyro JaedOpMHUPOBAHHON
npy>kuHbl. [loTeHnnanpHas sHeprus Tejia BOJIM3U MOBEPXHOCTH 3EMITH.

[ToTeHnuanbHble U HEMOTEHIMATbHBIE CHIIbl. CBA3b pabOThl HEMOTEHIIUAIBHBIX CHII C
M3MEHEHUEM MEXAHUYECKON YIHEPTUU CUCTEMBI TEIL.
3aKOH COXpaHEHUSI MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckre yCTpOMCTBA U MPAKTUYECKOE TPUMEHEHUE: BOJIOMET, KONIEP, NMPYKUHHBIN
MHUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexoa MOTEHIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

N3ydenne abCOMIOTHO HEYNPYTroro yjaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MAasiITHUKOB.

UccnenoBanue cBs3u pabOThI CHIIBI ¢ M3MEHEHHEM MEXaHMUYECKOW SHEPTHH Tejia Ha
MIPUMEPE PACTKEHUS PE3UHOBOTO KI'yTa.



Paznen 3. MousekyisipHasi u3uka 1 TEpMOJAMHAMUKA

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUM W HUX  ONBITHOE
obocHoBanue. bpoynosckoe asmxenne. Auddysus. Xapakrep ABIKEHUS U B3aUMOACHCTBUS
4yacTHI] BenlecTBa. MoJieu CTpPOEHHUS Ta3oB, XKUIAKOCTEH M TBEPABIX Tel U OOBICHEHHE
CBOICTB BEIIECTBA Ha OCHOBE 3THX Mojeneid. Macca u pasmepsl Moliekyil. KomnnuecTBo
BeniecTBa. [locrosaanas ABorapo.

Tennosoe paBHoBecue. Temneparypa u e€ nsmepenue. [lkana remneparyp Lenbcus.

Mopens uneanbHOro rasa. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHOKMHETHYECKON TEOpUU
uAcaIbHOTO Ta3a. AOCOJIOTHas TeMIiepaTypa Kak Mepa CpelIHEeW KUHETHYECKOW HEepruu
TEIUIOBOr0 JBWKeHUsA dvactul rasa. lllkana temmepatyp KensBunHa. ['a30Bble 3aKOHBIL
VYpasuenune MenaeneeBa—Knaneripona. 3akon [anerona. M3omponeccsl B HACAIBHOM rase ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BellecTBa. ['paduueckoe mnpeacTraBieHHE H30IMPOLIECCOB:
H30TepMa, H30Xopa, n3odapa.

TexHuyeckue ycTporucTBa U MPAKTUUECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BEIIECTBA, (POoTOrpaduu MOJEKyI
OpPraHUYECKUX COCIUHEHUN.

OmnbITel 10 MU Py3un KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onbita lTepHa.

OnbIThI, T0Ka3bIBAIONIUE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICUCTBUSI.

Mogens, HIUTFOCTPUPYIOLIAas MPUPOLY AABJIEHHUS ra3a Ha CTEHKH COCY/a.

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSTHUSA HICAIBHOTO Ira3a, U30MPOLECCHI.

Yuenuueckuii sxecnepumenm, 1abopamophule pabomuol

Omnpenenenre Macchl BO3JyXa B KJIACCHOW KOMHATE€ Ha OCHOBE H3MEPEHH 00bEMa
KOMHATBHI, JaBJICHUS U TEMIIEPATYpPbl BO3yXa B HEMU.

Hccnenoanne 3aBUCUMOCTH MEKTy TapaMETPaMH COCTOSIHHS Pa3pEKEHHOTO rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepMoanHaMuueckasi cucrema. BHyTpEHHsISL SHEprusl TEPMOANHAMUYECKON CUCTEMBI U
crocoObl €€ n3meHeHust. KonndyecTBo TemioThl U paboTta. BHyTpeHHSsIs1 SDHEpTHs 0THOATOMHOTO
WJIeUIbHOTO Ta3za. Buapl Temonepenayu: TEIUIONPOBOJHOCTh, KOHBEKIMS, W3JIyYEHHUE.
VY nenbHas TEIIOEMKOCTD BelecTBa. KoanuecTBO TEIUIOTHI ITPU TEILIONEpeaaye.

[Tonsitue 06 ammabGatHOM mporecce. IlepBoiii 3akoH TepmoauHaMuKu. [IpumeHeHUE
MEpBOro 3aKOHA TEPMOAMHAMUKHK K H3ompoleccaMm. ['paduueckas uHTEpHpeTalus padoTh
rasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh MPOIeccoB B MPUPO/IE.



Tennossie mammHel. [IpuHIMIBL NeHCTBUS TEIIOBBIX MaluH. [IpeoGpa3oBanus snepruu
B TEIUIOBBIX MaluHax. KoagduuueHnt nosnesHoro nerctsus termnoBoit Mmamunsl. [ukn Kapao
U ero KodhGUIIMEHT MOJIE3HOTO ACHCTBUSA. DKOJIOTUUECKHE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuyeckre yCTpOMCTBA W NPAKTHUYECKOE NPUMEHEHHE: [BUTATElIb BHYTPEHHETO
cropanusi, ObITOBOI XOJIOAWIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3meHeHne BHYTpEHHEH >HEPruM Tejia MPHU COBEPIICHUU PabOTHI: BBUIET MPOOKU U3
OYTBUIKH TIOJ IEUCTBUEM CXKATOTO BO3/lyXa, HarpeBaHue >Qupa B JaTYHHOH TpyOke MyTEM
TpeHusl (BUACOAEMOHCTpAITH).

N3MeHeHne BHyTpeHHEN SHEpruu (TeMIiepaTypbl) Teaa Ipu TeIionepeiaye.

OmnpIT 0 agnabaTHOMY PAaCUIMPEHUIO BO3yXa (OMBIT C BO3AYIITHHIM OTHUBOM).

Mopenu mnapoBoil TypOWHBI, JIBUraTeisi BHYTPEHHETO CrOpaHHs, PEaKTUBHOIO
JBUTATEJIA.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabomul I3mepenue

YIEIBHOHN TEIUIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[TapooOpa3zoBanne u KoHjaeHcauus. Mcnapenne wu kuneHue. AOCONIOTHas U
OTHOCUTEIbHAS  BIAXHOCTh  BO3Ayxa. HacelmeHHwslid map.  YjaenbHas — TeIioTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIICHHS OT JaBICHUS.

Teépmoe Ttemo. Kpucrammmueckue u amopdHble Tenaa. AHM30TPONHUS CBOMCTB
kpuctaiuioB. JKuakue kpuctauibl. CoBpeMEHHbIE MaTepuabl. [[1aBneHne u KpucTayuin3anus.
VY nenbHas TemnoTa miasienusd. Cyonumanusi.

VYpaBHeHuUE TEMI0BOTO OanaHca.

TexHruecKkrue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP M IMCUXPOMETD,
KQIOPDUMETpP, TEXHOJOTHHM IIOJYyYECHHUS COBPEMEHHBIX MAaTepuajoB, B TOM YHCIE
HAaHOMATEPHUAJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBOJlCTBa HACBIIICHHBIX MAPOB.

Kunenue npyu moHMKEHHOM JIaBJICHUU.

Crioco0Obl u3MepeHus BIaXXHOCTH.

Ha6nronenue HarpeBanust ¥ IIaBJIeHUsT KPUCTAJUIMUECKOTO BEIIEeCTBA.

JleMoHCTpalus KpUCTaioB.

Yuenuueckuui sxcnepumenm, nabopamopuvie pabomsi Ismepenune

OTHOCUTEJIbHOM BIAJKHOCTH BO31yXa.



Paznen 4. daekTpoanHammuka

Tema 1. Inekmpocmamuxa

OneKkTpu3aums Tel. ONEKTpUYECKUW 3apsia. /[Ba BuIOa BIEKTPUUYECKUX 3apsIoB.
[IpoBOOHUKH, TUDIIEKTPUKH U MOTYIPOBOJHUKHU. 3AKOH COXPAHEHHS DJIEKTPUUECKOTO 3apsia.

B3aumopeiictBue 3apanoB. 3akoH Kynona. TodeuHBId 3JIEKTPUYECKHI  3apsi.
OnekTpudeckoe noisie. Hanpssk€HHOCTh 3nekTpuueckoro mnoss. [IpuHinun cynepno3unuu
ANEKTPUUYECKUX NoJieh. JIMHNK HanpsHKEHHOCTH 3JIEKTPUYECKOTO TOJIA.

PaGota cun »anexrpocrarnueckoro moss. Ilotenmuan. Pa3HOCTh MOTEHIMAJIOB.
[IpoBOIHMKM W  AUBIEKTPUKH B  3JIEKTPOCTATUYECKOM  TmoJie.  Jludnexrtpruueckas
MPOHULIAEMOCTb.

OnekTpoéMkocTb. KonneHcaTop. DIEKTpOEMKOCTh IUIOCKOTO KOHAEHCATOpa. JHEpPrus
3apsHKEHHOTO KOHJIEHCAaTOopa.

TexHuueckne yCTpOWCTBA U MPAKTHUYECKOE MPUMEHEHUE: 3JIEKTPOCKOIL, JIEKTPOMETD,
ANIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHUE JIEKTPOIIPUOOPOB, KOHACHCATOP, KOMUPOBAIHHBIMI
arrapar, CTpyUHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIMIL IEUCTBUS 3JIEKTPOMETPA.

B3auMoenicTBrE HANEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM IIOJIE.

DIIEKTpOCTaTUYECKAs 3alIUTA.

JIM3AEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcCaTopa OT IUIONAAM IUIACTHUH,
PACCTOSIHUS MEXYy HUMHU U JUAJICKTPUUECKOU MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul U3mepenue

AJIEKTPOEMKOCTH KOHJIEHCATOPA.

Tema 2. [locmoaunstii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax
DNEKTPUYECKUN TOK. Y CIIOBUSI CYIIIECTBOBAHUS AJIEKTPUIECKOTO TOKA.

Nctounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa Lenu.

DIIEKTPUUECKOE COIIPOTHUBIICHUE. VY nenbHOE COIIPOTHUBIICHUE BEUIECTBA.
[TocnenoBarenbHOE, MapaIeIbHOE, CMEIIAHHOE COCIMHEHNE MPOBOJHUKOB.

Pa6oTa anextpuueckoro Toka. 3akoH Jlxxoyns—Jlena. MOIHOCTE SJIEKTPUIECKOTO TOKA.

DJIIEKTPOJIBHXKYIAs CUJIa U BHYTPEHHEE CONPOTUBIICHUME UCTOYHMKA TOKa. 3akoH Oma
JUTSI TIOJTHOM (3aMKHYTOM ) AnekTpudeckoil nenu. KopoTkoe 3aMbikaHue.

DOneKTpoHHass NPOBOJUMOCTb TBEPABIX METAIOB. 3aBUCHUMOCTHh COINPOTHUBIICHHUS
METaJUIOB OT Temneparypbl. CBEpXIIPOBOJUMOCTb.



DneKTpuYecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MomynpoBonuuku. CoOCTBEHHAass W TPUMECHAs MPOBOJUMOCTH MOJIYNPOBOTHUKOB.
CaoiicTBa p—Nn-niepexona. IlomynpoBogHuKOBbIE TPUOOPHI.

DONeKTpuYeckuid TOK B  pacTBOpax M paciulaBaX  3JEKTPOJIUTOB.
DNEKTPOIINTHYECKAS] TUCCOLUALUS. DIEKTPOIIN3.

OnexTpudyeckuid TOK B raszax. (CaMoCTOSATENbHBIM M HECAMOCTOSTENBHBIA paspsil.
Monnus. [1na3zma.

TexHuyeckre yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: aMIIEPMETP, BOJBTMETP,
peocTaT, HCTOYHUKU TOKAa, D3JIEKTPOHArpeBaTelbHbIE IMPUOOPHI, 3IEKTPOOCBETUTEIHHBIC
npuOOpBI, TEPMOMETP COIPOTUBIICHUS, BaKYyMHBIH JHOJA, TEPMUCTOPBI U (POTOPE3UCTOPHI,
MOJIyITPOBOJJHUKOBBIN JHO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUitbl TOKA U HATIPSKEHUS.

3aBUCUMOCTb CONPOTHUBIICHUS LHWJIMHIAPUYECKUX MPOBOJAHUKOB OT JJIMHBI, IUIOLIAAH
IIONIEPEYHOT0 CEYECHMSI U MaTeprasa.

CmemanHOe COeTMHEHUE ITPOBOAHUKOB.

[IpssmMoe m3mepenue EKTPOABHKYIIEH CHilbl. KOpOTKOE 3aMbIKaHKE ralbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTB COIPOTHUBIICHHS] METAJJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE IIIEKTPOIIUTOB.

NckpoBoit paspsa ¥ IPOBOJAUMOCTb BO3yXA.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Yuenuueckuu skcnepumenm, nabopamopnvie pabomu: VI3yuenue

CMEIIaHHOTO COEIMHEHUS PESUCTOPOB.

N3mepeHne 3IeKTpOABMXKYLIEH CHJIBI MCTOYHMKA TOKA M €ro  BHYTPEHHETO
CONIPOTHUBIICHUS.

HaOmronenue aiexTposiusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce OCylIecTBISETCS C y4ETOM
COJIepKaTENbHBIX MEXIPEIMETHBIX CBSI3€H C KypcamMM MaTeMaTHKW, OWOJIOTWH, XHWMHUH,
reorpaduu ¥ TEXHOJOTHH.

Meosicnpeomemnuvle nonamusi, CBSI3aHHBIE C M3yYEHUEM METOJOB HAYyYHOTO IMO3HAHUS:
SBJICHHE, HAYYHBIN (pakT, runotesa, (pusmyeckas BeIMUMHA, 3aKOH, TEOpHs, HAOIIOJIECHUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pellleHHe CUCTEMbl YypaBHEHUM, JMHEWHass QyHKOus, mnapadoia,
runepOona, ux TrpaduKd W CBOWCTBA, TPUTOHOMETpUUYECKHE (YHKIIMH: CHHYC, KOCHUHYC,
TaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO, BEKTOPHI U UX MPOEKIUHU Ha
OCH KOOPJIMHAT, CIIOKEHHE BEKTOPOB.



buonocus: Mexannueckoe IBMKEHHUE B KUBOU mpupoae, 1uddysus, ocMoc, TermIo00MeH
’KUBBIX OPraHU3MOB (BU/IbI TEILIONEPEIaUYH, TEIJIOBOE PABHOBECHUE), SJIEKTPUUECKUE SBICHUS
B JKMBOW IIPUPO/IE.

Xumus: TACKPETHOE CTPOEHHE BELIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA,
MOJISIpHasl Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, KUAKOCTEW U Ta3oB, AJIEKTPUUYECKHUE
CBOMCTBA METAJIIOB, SJICKTPOIUTHUYECKAs JUCCOLIMAINS, TaTbBaHHUKA.

lI'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: mpeodbpazoBaHUE JABIKEHUH C UCIIOJIB30BAHUEM MEXAaHU3MOB, YUET TPEHUS
B TEXHUKE, MOAIINITHUKH, UCIIOJIBb30BaHNE 3aKOHA COXPAHEHMsI UMITYJIbCa B TEXHUKE (pakeTa,
BOJOMET W JIpyrHe), JBUTATElb BHYTPEHHETO CrOpaHWs, IapoBas TypOuHa, OBITOBOM
XOJIOJWJIbHUK, KOHIUIIMOHEP, TEXHOJIOTHH IOJIYY€HHS COBPEMEHHBIX MaTepHalOB, B TOM
Yyclie HAHOMATEePHAIOB, M HAHOTEXHOJOTHH, SJCKTPOCTaTHUYECKas 3allliTa, 3a3eMIICHUE
AJIEKTPONPUOOPOB, KCEPOKC, CTPYMHBIA HPUHTEP, AJIEKTpOHArpeBaTelIbHblEe MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE IPUOOPHIL, TAJIbBAHUKA.

11 KUIACC

Paznen 4. JjekTpoaguHAMMKA
Tema 3. Macnummnoe noe. InNeKmpoMazHUMHAA UHOYKUUA
ITocTtosHHBle MarHWTBE. B3amMoaelcTBHE ITOCTOSIHHBEIX MAarHUTOB. MarHWTHOE IIOJIE.

Bektop marauTHOM wuWHAYKUMW. [IpuHOMO Cynepno3suuyMu MAarHATHBIX nosel. JIlnHum
MarHuTHOM UHAYKIMH. KapTuHa TUHUN MarHUTHOW WHIYKIIAM T10JI1 MOCTOSHHBIX MarHUTOB.

MarsuTtHoOe 1oje mpoBOAHUKA ¢ TOKOM. KapThHa JIMHUN MHIYKIMU MarHUTHOIO MOJIS
JUTMHHOTO MPSIMOTO NMPOBOJHMKA U 3aMKHYTOTO KOJIBIIEBOIO ITPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanmonecTBre MpOBOAHUKOB C TOKOM.

Cuna Amniepa, €€ MOAyJb U HalpaBJICHUE.

Cuna JlopeHua, €€ Moayib U HalpabiieHHE. JIBH)KEHHE 3apspDKEHHOM 4YacTUIlbl B
OJIHOPOJJHOM MarHuTHOM nosie. Pabora cunel JlopeHua.

SIBneHHE DIEKTPOMATHUTHOW MHAYKIMU. [IOTOK BEKTOpa MAarHUTHOM WHIYKIIHH.
DNeKTpoABMKYLIAs CHUJIA HHIYKIHH. 3aKOH 3JIEKTPOMarHuTHOW nHAyKunn Papanes.

BuxpeBoe anexrpuyeckoe mosie. DIEKTPOJABHXKYIIAA CUJa WHAYKIMU B MPOBOJHUKE,
JIBWKYLIEMCSI [IOCTYIIATENIBHO B OTHOPOJJHOM MarHUTHOM IIOJIE.

[TpaBuno Jlenna.

NHaykTUBHOCTD. fSIBNEHNE CAMOMHAYKIMHU. DJIEKTPOABHKYILAs CUJIA CAMOMHIAYKIIAH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.



TexHuyeckre yCTpONCTBA U TMPAKTUUYECKOE NPUMEHEHHE: MOCTOSIHHbIE MAarHHTHI,
AJIEKTPOMArHUThI, AJEKTPOJBUTaTEb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTHUIl, UHIYKIIMOHHAS
1ICYb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.

JIuHYMY UHIYKIIUY MarHUTHOTO MOJIS.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlenictBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBIIeHUE PTIEKTPOMArHUTHOW MHIYKIIUH.

[IpaBuio Jlenua.

3aBUCHUMOCTb 3IEKTPOABUKYIIEN CHIIBI HHAYKIUU OT CKOPOCTH U3MEHEHUSI MATHUTHOTO
MMOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol VIzyduenue

MArHUTHOTO MOJISI KATYIIKK C TOKOM.

HccnenoBanue neMCTBUA MOCTOSSHHOTO MarHuTa Ha pamMKy C TOKOM. MccienoBanue

SIBJICHUS DJIEKTPOMArHMTHOW UHIYKIIUH.

Paspnen S. KosieOanusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONE€OAHUA

KonebarenbHast cucrtema. CBOOOAHBIE MeXaHUYECKHE KojeOaHus. ['apmoHMYeckue
konebanus. Ilepuon, wactora, ammuryna U ¢asza koneOanuid. IIpyKMHHBIA MasTHUK.
MareMaTuyeckuii MasiTHUK. Y paBHEHUE TapMOHUYECKUX KosieOanuid. [IpeBparienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJIHBIC AJIEKTPOMArHUTHBIE KOJICOAHHUS B HJICATIBHOM
KoJIeOATeTbHOM KOHTYpe. AHAJIOTHUS MEXAYy MEXaHWYECKMMHU U DJIEKTPOMArHUTHBIMU
konebanusmu. ®opmyna ToMmcoHa. 3aKOH COXpaHEHHsI SHEPTUH B UICAIbHOM KOJIe0aTeIbHOM
KOHTYDE.

[IpeacraBnenue o 3aryxaronux koiaeOanusx. BoHykeHHbIE MEXaHUYECKUE KOJICOaHUSI.
Pe3onanc. BeiHy>K1eHHbBIE 2JIEKTPOMArHuTHBIE KOJICOaHUs.

IIepemenHsIil TOK. CUHYCOUIAIBHBIA MIEPEMEHHBIN TOK. MOITHOCTB NMTEPEMEHHOTO TOKA.
AMIUIMTYIHOE U JIEUCTBYIONIEE 3HAUEHUE CUJIbI TOKA U HATIPSIKEHUSL.

Tpancdopmarop. [Ipon3BoacTBO, Mepenada U MOTPEOIICHUE DICKTPUICCKON IHEPTHUU.
DKOJIOTUYECKUE PUCKHM TIPU NPOU3BOACTBE IJIEKTpOdHEepruu. KynbTypa HCIOIb30BaHUA
3JIEKTPOIHEPTUU B MOBCEIHEBHOM KU3HM.



TexHuyeckne yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHUE: DJIEKTPUYECKUU 3BOHOK,
reHEPATOP IIEPEMEHHOT0 TOKA, JINHUM JJIEKTpOIlepeaay.

Jlemoncmpayuu

HccnenoBanne  mapaMeTpoB — KojeOaTenbHOM  CUCTEMBbl  (IPYKUHHBIA — WIH
MaTeMaTUYECKUN MasiTHUK).

Hab6nronenue 3aTyxarommx KojaecOaHmii.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOAHHI.

Ha6nronenue pe3onanca.

CBOOOTHBIC AIEKTPOMATHUTHBIC KOJICOAHUS.

OcminorpaMMbl  (3aBHCUMOCTH  CHJIBI  TOKa W HANPSDKCHHsT OT BPEMEHH) JUIA
AJIEKTPOMATHUTHBIX KOJICOaHHM.

Pe3onanc npu mociie10BaTeNbHOM COSTMHCHUH PE3UCTOPa, KaTYITKA HHAYKTUBHOCTH U
KOHJICHCATOPA.

Monens TUHUY dIEKTpoIIepe1ayHn.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HccnemoBanue 3aBUCIMOCTH TIEPHOJ1a MAJIBIX KOJICOAHUH rpy3a Ha HUTH OT JJTUHBI HUTH
Y MaccChl rpysa.

HccnenoBanne mepeMEHHOT0 TOKa B IEMH U3 TMOCIEIOBATENFHO COCAMHEHHBIX
KOHJICHCATOpa, KaTyIIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazHUMHbsLE 60IHbL

Mexanuueckue  BOJHBI,  yclioBus — pacnpoctpanenud.  Ilepuon.  CkopocTh
pacripoCTpaHEHUS U JUTHHA BOJHBI. [lonepeyHbie U pOoI0IbHBIE BOJHBI.
Nurtepdepentus u udpaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUSI U3JIYU€HUS 3JEKTPOMAarHUTHBIX BOJIH. B3anmHas
opueHTanus BekTopoB E, B, V B anekTpomMarauTHON BoiHE. CBONCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)K€HUE, MperoMiieHue, nossipuzanus, audpakuus, uHTepdepenuns. CKOpocTb
ANEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIeKTPOMarHUTHBIX BOJH. [[puMeHeHe 3JIEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IprHIMIIBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEN CPEBI.

TexHuyeckre yCTpoMCTBA M MPAKTUYECKOE NMPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTBI,
yIbTPa3ByKOBas IHMArHOCTHKA B TEXHUKE M MEIUIIMHE, pajap, paAHuONpUEMHUK, TEIEBU30D,
aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO0pa3zoBaHue U pacpOCTPaHEHUE MTONEPEUHBIX U MTPOJIOIbHBIX BOJIH.

KoneOmtomieecs Te10 Kak UCTOUYHUK 3BYKa.



HaGnronenue orpakeHus: 1 MPETOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepennnm u qudpakiini MEXaHUIECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOM M 4acTOTOM
KOJICOaHU.

HUccnegoBanne CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaXXCHUE, MPEIOMIICHUE,
noJispu3anus, 1udpakius, tHTepPepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. lIpsmosiMHENHOE pacnpoOCTpaHEHHE CBETA B OJHOPOIHOMU
cpene. JIyd cBera. TOUCUHBIN UICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI oTpaxkeHusi cBera. [locTpoeHne M300pakeHHl B MIIOCKOM
3epKa’e.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCOJIFOTHBIN NTOKa3aTehb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpeaenpHplid yroy noJIHOro BHyTPEHHETO
OTpaXKEHUSI.

Hucnepcust ceeta. CioxHBIN cocTaB Oeoro cBeta. LIBer.

Cobuparorniue 151 pacceuBaroOlllie  JIMH3BL. Tonkas JIMH3A.
®DoKyCHOE PacCTOSIHUE U ONTUYECKas cujia TOHKOM uH3bl. [locTpoenune nzodpaxkeHuit B
coOUparoIrX U pacceuBaronux JuH3ax. opmyna TOHKOM JIMH3BL. Y BETUYCHHE, 1aBAEMOE
JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. Unutepdepenius ceera. KorepeHTHbIE HCTOYHUKU. Y CIIOBUS
HaOJI0/ICHUS] MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX
cuH(}a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus ceeta. Judpakiuronnas pemérka. Y clioBue HaOIIOACHHUS TJIaBHBIX
MaKCHMYMOB Opyu MaJeHUHM  MOHOXPOMATHYECKOTO CBeTa Ha MU(PaKIIMOHHYIO
PELIETKY.

[Tonapu3zanus ceera.

TexHuyeckue ycTporucTBa U MPaKTUUECKOe MPUMEHEHUE: OUKH, JIyma, (hoToamnmapar,
MIPOEKIIMOHHBIN anmapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, TU(paKIIMOHHAS
pelIETKa, MOJIAPOUL.

Jlemoncmpayuu

[IpsiMonuHEHOE pacIpOCTPAHEHUE, OTPAKEHHUE U ITPEJTOMIICHHUE CBETA.

OnTtuyeckue MpUOOPHI.

[TonmHO€ BHYTpEeHHEE OTpakeHrue. Moiesnb CBETOBOA.

UccnenoBanue cBONCTB N300pakeHUM B JIMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habmronenune natepdhepeHny cBeTa.



Habmonenne  mudpakumu  cBera.  Habmionenue
JMCTIEPCUU CBETA.

[TomydyeHnue crekTpa ¢ TOMOIIbIO TPU3MBI.

[TonydeHnue ciekTpa ¢ MOMOIILI0 AUPPAKIIMOHHON PEIIETKH.
HaGnronenue nonsipusanum cBeTa.

Yuenuuecxuii sxcnepumenm, rabopamopHole pabomuol
N3mepenue nokazaresns npeoMIeHUs CTeKIa.
HccnenoBanue cBONCTB M300pakeHUH B JIMH3aX.
Habmronenue nucnepcuu cBera.

Pazgena 6. OcHOBBI clieHAJIBHOM TEOPHU OTHOCHTEIHLHOCTH
['paHnIBl TPUMEHUMOCTH KJIACCHYECKOM MeXaHMKU. [locTynaTel ciennanbHOW TEOpUU
OTHOCUTENBHOCTU: HWHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBE€Ta B BaKyyMe, NPUHLUII
OTHOCUTEIBbHOCTH DUHIITEHHA.
OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU U COKPALLEHUE JUIMHBI.
OHeprus ¥ UMITYJIbC PEITUBUCTCKON YaCTHILIBIL.
CBs13p Macchl ¢ SHEPTUEN U UMITYJIBCOM PEISITABUCTCKOM YaCTULIBI. DHEPTUS MTOKOS.

Paszpnes 7. KanToBas ¢pusuka

Tema 1. dnemenmovlt K6AHM OGO ONMUKU

®otonsl. Dopmyina [1nanka cBs3u 3HEprUM (POTOHA C €r0 YaCTOTOM. DHEPIUS U UMITYJIbC
¢doToHa.

OtkpeiTue u wucciaegoBanue ¢otoddpdekra. Omnbitel A. . CroneroBa. 3akoHbI
dotoapdexra. VYpaBHenue OitHmureitHa 18 (dorodddexra. «KpacHas rpaHunay
dhororddexra.

JlaBnenne ceera. OnbiThl I1. H. JIebenena.

XUMHUYECKOE IENCTBUE CBETA.

TexHuueckne yCcTpOWCTBa M MPaKTUYECKOE NMPUMEHEHHE: (OTOIIEMEHT, (POTOMATUHK,
COJIHEYHasi OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®oT03(¢heKT HAa yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeTHEro poTodddekra.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnwiTel Pe3epdopa no paccesnuto o -yactuil. [lnanerapHas
mozeinb atoma. [loctynarel bopa. M3nydenue u norsoiieHrue (POTOHOB MPU MEPEX0JIe aToMa C



OJIHOTO YpOBHS 3HEpPruM Ha Jpyroil. Buawl crnekTpoB. CHEKTp YpOBHEH 3HEpruy aTroma
BOJOpOAA.

BonnoBele cBoiicTBa yactul. Bonnsl ne bponnsa. KopnyckyIsspHO-BOIHOBOU Tyaau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IyYCHHUE.

TexHuyeckne yCTpoHCTBA M NPAKTHUYECKOE NPUMEHEHHE: CIEKTPAJIbHBIM aHaIU3
(cmekTpockon), Ja3ep, KBAaHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Monens onsita Pesepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

Hab6nronenue TuHeHYaThIX CIEKTPOB UBITYUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomol Habnronenue

JIMHENYaTOr0 CIEKTpa.

Tema 3. Amomnoe sa0po

OKCIEpPUMEHTBI,  JIOKa3bIBAIOLIUME  CJIOXKHOCTb  CTpoeHMs  sAnpa.  OTKpeITHE
paanoaktuBHOCTH. OmbiTel Pe3zepdopna mo omnpeneneHuto cocTaBa pPajgHOaKTHBHOTO
m3nydyeHus. CBolicTBa anb(a-, 6era-, raMma-u3JIydeHus.
Binsinue paanoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HykionHas monens siapa [eiizenOepra— MBaHeHKo.
3apsn aapa. MaccoBoe uncio aapa. M30Tormsl.

Anbda-pacniaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaa. ['ammaunsmydenue. 3akoH
PaaMOAKTUBHOIO pacIajia.

DHeprus CBsA3M HYKJIOHOB B sifipe. SAnepHbie cuibl. Jledext macchl sapa.

Anepnsbie peakuuu. [lenenue u cuHTE3 AI€p.

Snepubrit peaktop. TepmosnepHsiii cunTe3. [IpoOnemMbl M TEPCHEKTUBBI SACPHOMN
DHEPIreTUKHU. DKOJIOTUYECKHE ACIIEKTHI IAEPHON SHEPTETHUKH.

DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.

Mertonabl HaOJIIOAEHHS U PETUCTPALIMU AJIEMEHTAPHBIX YACTHII.

dyHaMeHTalbHbIE B3auMOIeHcTBUS. EMUHCTBO (pu3nueckoii KapTUHBI MUpA.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHUE: TO3UMETpP, Kamepa BuiibcoHa,
AJIepHBINA peakTop, aroMHas bomoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINX YACTULI.

Yuenuueckuu sxcnepumenm, nabopamopmuvie pabomwl VccnenoBaHue TPEKOB

gacTull (110 TOTOBBIM (poTorpadusm).



Pasnen 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU

Oranbl pa3BUTHd acTpoHOMHH. [IpuKiIagHOE W MHUPOBO33PEHYECKOE 3HAUYECHHE
aCTPOHOMUMU.

Bun 3Bé3nHoro HeOa. Co3Be3nus, spkue 3BE3/1bl, IJIAHETHI, UX BUAMMOE JBH)KEHUE.

ConnedyHas cucrema.

Connne. ConHeuyHast akTUBHOCTh. Mcrounuk 3Hepruu CosiHLIA W 3BE3A. 3BE3IBI, UX
OCHOBHBIE XapaKTEPUCTUKU. J[narpamMma «CHEKTpalbHBIA KIACC — CBETHUMOCTBY». 3BE3JbI
IJIABHOW IOCJIEIOBATEIBbHOCTH. 3aBUCHUMOCTh «Macca — CBETHMMOCTB» I 3BE3] TIIABHOM
[OCJIEOBATENBHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE IPEACTABICHUSA O
MPOUCXO0XKJIEHUH U 3BooMU CoHIa U 3BE31. DTallbl )KU3HU 3BE3.

Muieunsiii [Tyt — Hama [Manaktuka. Ilonoxkenue u aBwxenue ComnHia B ['amakTuke.
Tunel ranaktuk. PaguoranakTuku u kBa3zapbl. UEpHBIE BIPHI B SIAPAX TaTaKTUK.

Bcenennas. Pacimpenue Beenennoit. 3akon Xa06sa. Pazoeranue rajnakTuk.

Teopus bonpmoro B3psiBa. PeMKkTOBOE H3yUYeHHE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuuecxue nabnrooenus

HaOntonenuss HEBOOPYXKEHHBIM  IJ1a30M  C  HCHOJIb30BAHHEM  KOMITBIOTEPHBIX
MIPUJIOKEHUN 711 ONpEeCHUsl MOJIOKEHUS HEOECHbIX OOBEKTOB HAa KOHKPETHYIO NaTy:
OCHOBHBIE c03Be3/11s CEeBEpHOro MOIyIIapus U IPKUE 3BE3/BI.

Ha6nronenus B Teneckon Jlynsl, manet, Maeuynoro [lytu.

O06o0maromniee NOBTOPEHUE

Ponp ¢usmku m acTpoHOMHUHM B SKOHOMHMYECKOH, TEXHOJIOTHYECKOM, COIMAILHON W
ATUYECKOU cdepax IeATeIbHOCTH YEJIOBEKa, pojb U MEeCTO (U3UKU U aCTPOHOMHH B
COBPEMEHHOM HAy4yHOM KapTUHE MUpa, pojb (QU3nyeckod Teopur B (HOPMHPOBAHUU
MPEACTABICHUM O (U3UYECKON KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MHpa B 0OIIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABICHUN O IPUPOJE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHs B 11 Kjacce OCYIIECTBISETCS C y4ETOM
COJICPKATENIbHBIX MEXKIPEIMETHBIX CBSI3€d C KypcamMu MaTeMaTUKH, OWOJOTUM, XUMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Meowcnpeomemuvie nowsmus, CBI3aHHBIE ¢ W3YYECHUEM METOJIOB HAYYHOTO TMO3HAHUS:
SBJICHHE, HAYYHBIM (hakT, TUMOTe3a, (hU3MYEeCKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, MOJIC]Ib, U3MEPEHHUE.

Mamemamuxka: penieHue CUCTEMbl YPaBHEHHM, TPUTOHOMETpUYECKUE (PYHKIIUU: CUHYC,
KOCUHYC, TaHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO, BEKTOPBHI U HX
MPOEKITUU Ha OCH KOOPJUHAT, CJIIOKEHHE BEKTOPOB, MPOU3BOIHBIE AJIEMEHTAPHBIX (DYHKIIHH,
MIPU3HAKH MTOJI00MST TPEYTOJIBHUKOB, ONpe/IeICHUE IUIOMaAH TUIOCKUX GUryp u oobEma Ter.



buonocus: s>nextpuueckue sBIEHUS B KUBOM MpUpOJE, KoJeOaTeNbHbIE TBHKEHUS B
JKUBOU IPUPOJE, ONTUYECKUE SIBJICHUS B JKMBOW IPUPOJE, ACHUCTBUE paguallii HA JKUBBIC
OpraHU3MBI.

Xumus: CTpOCHHE aTOMOB W MOJIEKYJ, KpHUCTAJUIMYECKash CTPYKTypa TBEPIBIX Tell,
MEeXaHU3Mbl 00pa30BaHUs KPUCTAIUIMYECKON pemETKU, CIEKTPaIbHBIN aHaN3.

l'eocpaghus: MarHUTHBIE TIOJIFOCA 3€MIIH, 3aJIEKU MATHUTHBIX Py, GOTOCHEMKA 3eMHOM
MTOBEPXHOCTH, MPEICKA3aHUE 3€MIICTPSICEHU .

Texnonozus.: TMHUM 3JEKTPOIIEpeaay, FeHepaTop MEPEMEHHOIO TOKA, JIEKTPOIBUTATEb,
UHAYKIIMOHHAS Te€Yb, pajap, paauonpuéMHUK, TEIEBU30pP, aHTeHHa, TenedoH, CBY-neus,
POEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJTHEYHast OaTapesi.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenune ydueOHOTO TIpeaMmeTa «du3nkay Ha YpOBHE CpPEIHETO OOINero oOpa3oBaHUS
(6a30BBIl  YpOBEHb) JOJKHO OOECIEUUTh JOCTHXKEHUE CIEAYIOIUX JIMYHOCTHBIX,
METaNpeIMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX PE3yIhTATOB.

JJUHHOCTHBIE PE3YJIBTATHI

JIngyHOCTHBIE PE3yIbTAaThl OCBOCHUS YueOHOTo npeameTa «Du3ukay JOJKHBI OTpaXkaTh
TOTOBHOCTh W CIIOCOOHOCTh  OOYyYaromuxcsi PYKOBOJCTBOBATHCS  CHOPMHUPOBAHHOM
BHYTPEHHEW TMO3ULHAEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OPHEHTAlUi, ITO3UTUBHBIX
BHYTPEHHHMX YyOEXJICHHH, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSAM POCCHUHCKOTO
o0I11ecTBa, pacIMpeHNe KU3HEHHOTO OIBITA U OIBITA JICITSIFHOCTH B MPOIECCE pean3alluu
OCHOBHBIX HalpaBJICHUN BOCIUTATEIHHOUN AEITEILHOCTH, B TOM YHUCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKAAHCKOU MO3UITUU 00YUAIOIIErocsl Kak akKTUBHOTO U
OTBETCTBEHHOI'O YyJIeHa POCCHUICKOTO 00111eCTBa; MIPUHSITHE TPaJUIIMOHHBIX
00111€UeTIOBEYECKUX TYMAHUCTUYECKUX U JIEMOKPATUYECKUX IIEHHOCTEH; TOTOBHOCTH BECTU
COBMECTHYIO JAEATEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
o0IecTBa, y4acTBOBaTh B CAaMOYIIPABJICHHMH B 00Opa3oBaTEIbHON OpraHM3alliH; YMEHHE

B3aMMOJICHCTBOBATH C COIIMAIBHBIMUA UHCTUTYTAaMHU B COOTBETCTBHUU C
UX QYHKIMUSIMHU U Ha3HAYEHHUEM; TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIbHOCTH;
2) TATPUOTHYECKOT0 BOCHUTAHHMSA: COOPMHPOBAHHOCTH POCCUHCKON TIpaskIaHCKOM
WJICHTUYHOCTH, TATPUOTH3MA; IIEHHOCTHOE OTHOIIEHHUE K TOCYJIapCTBEHHBIM CHMBOJIAM,
JIOCTHKCHUSM
POCCHHCKHX YYEHBIX B 00JacTH (U3UKH W TEXHHKH; 3) JAYXOBHO-HPABCTBEHHOIO
BOCNIUTAHUA: CHOPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, ATUYECKOTO TOBEICHUS;
CITIOCOOHOCTh OIICHUBATh CUTYAIUI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHUCHTUPYSICH Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIC€ B JICATEJIBHOCTH Y4E€HOTO;
OCO3HaHWE JIMYHOTO BKJIaJa B IMOCTPOCHUE YCTOWYMBOrO OyAyIIero; 4) 3cTeTH4YecKOoro
BOCIIMTAHMS: )CTETUYECKOE OTHOIIECHUE K MUPY, BKJIIOUYAsl 3CTETUKY HAy4YHOTO TBOPUECTRA,
MPUCYIIEro (PU3NYecKoil HayKe;

5) TpyaoBOro BOCHHTAHMSI: WHTEPEC K pa3IHuHbIM cdepam MpodheCCHOHATLHON
NEATEeIbHOCTH, B TOM YHCJI€ CBS3aHHBIM C (PU3MKOW M TEXHHUKOH, yMEHHE COBEpIlATh
OCO3HAaHHBIA BBIOOp Oyayiiel mnpodeccuu W pean30BBIBATH COOCTBEHHBIC >KU3HCHHBIC
TJIaHBI, TOTOBHOCTH U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00IaCTH



Gu3MKM Ha TPOTSHKEHHHM BCEH JKU3HU; )
IKOJIOTNYECKOT0 BOCTIMTAHUSA:
C(OPMHPOBAHHOCTD IKOJIOTHUECKOM KyJIbTYphl, 0CO3HAHHUE IN100aTBHOTO
XapakTepa HKOJOTHYECKUX TMpoOsieM; IJIAaHUPOBAHUE M OCYIIECTBICHHE [EHCTBUI B
OKpY>KalolIel cpesie Ha OCHOBE
3HAHUA 1N YCTOWYMBOTO PAa3BUTHS YEIOBEUYECTBA;, PACIIMPEHHUE OIbITa AEATEILHOCTH
HKOJIOTMYECKOI HANPaBICHHOCTH HA
OCHOBE UMEIOIINXCS 3HAHUH 10 (hU3uKe; /) HeHHOCTH
HAYYHOI'0 MO3HAHUS:
c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YpOBHIO pa3BUTUsA (PU3MUECKONW HAYKH; OCO3HAHWE IICHHOCTHM HAYYHOW JEeSTEIBbHOCTH,
TOTOBHOCTH B MPOLIECCE U3YyUEHUS (PU3UKHU OCYIIECTBISATH MPOEKTHYIO M HCCIEA0BATEIbCKYIO
JEsITeIbBHOCTh HHIANBUAYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/qbHBbIEC YHHBEPCAJbHBbIE YUueOHbIe AeiicTBHUs ba3oBbie
JOru4ecKue JefcTBHA:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh M aKTyaJIM3UPOBaTh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE; OMPEACNATH LIEIU ACATEIBHOCTH, 3aaBaTh MAPAMETPHI U KPUTEPUU UX
JIOCTUKEHUS;, BBISBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B PACCMATPUBAEMBIX (DU3UYECKUX
SIBJICHUSX; pa3paldaThIiBaTh IUIaH PEIICHUS TPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOLIUXCS
MaTE€pHUaJIbHBIX W HEMATEPUAIIBHBIX PECYPCOB; BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTb,

OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU TMOCIEACTBUN JESITEIbHOCTH; KOOPAMHUPOBATH W BBINOJHSIThH

paboTy B YCIOBUSIX pPEabHOTO,

BUPTYaJbHOTO M KOMOMHHPOBAHHOTO B3aMMOJICMCTBUS; pa3BUBATh KPEATHBHOE

MBIIIJICHUE TIPU PEIICHUH KU3HECHHBIX IMPOOIIEM.

ba3oBble ncciiegoBare/bCKHe AeiiCTBUS:
BJIAZIETh HAYYHOW TEPMHUHOJIOTUEH, KIIFOUEBBIMU MMOHATUSAMHU U METOIAMU
(bu3nUecKoil HayKH;

BJIAJICTh HABBIKAMH y4e€OHO-HCCIIEIOBATEIHCKON 1 MPOSKTHOM ACATEIHHOCTA B 00JIaCTH
(U3UKH, CITIOCOOHOCTHI0O U TOTOBHOCTHIO K CAMOCTOSITEILHOMY IOMCKY METOJOB pEIICHUS
3a7a4 (PU3UYECKOrO COJICpIKaHUs, TPUMEHECHHUIO PA3JIMYHBIX METOJIOB MO3HAHMUS; BIAACTh
BHUJIAMU JICSITEILHOCTH T10 TIOJIYYEHHIO HOBOT'O 3HAHUS, €r0 HHTEPIIpETaIlliU, TPEoOPa30BaHUIO
U TIPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX CUTYAIUAX, B TOM YHCIIEC MPHU CO3MaHUM YICOHBIX
MIPOEKTOB B 00JACTH (PM3HKH; BBISBIATH MPUINHHO-CIEACTBEHHBIC CBSI3U U aKTYaTU3UPOBATH
3a71a4y, BbIIBUTATh TUIIOTE3Y €€ PELICHUS, HAXOAUTh apTyMEHTHI I JOKA3aTeIbCTBA CBOMX



YTBEPKJICHUM, 33/1aBaTh MapaMeTpbl U KPUTEPUU DPELICHHUS; aHAJM3UPOBATh NOJyYECHHbIE B
XOJIe PpCELICHHs 3aJadd pPe3yJIbTaTbl, KPUTHUYECKH OLEHHMBaTh WX JOCTOBEPHOCTB,
IPOrHO3UPOBAaTh U3MEHEHUE B HOBBIX YCIIOBHSX; CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE
3aauu B 00pa3oBaTeIbHOM

JESTeNIbHOCTH, B TOM YHCIIe NMPU HM3yYCHUH (DU3HMKHU; 1aBaTh OLIEHKY HOBBIM CHUTYallUsM,

OLICHUBATh IPUOOPETEHHBIM OIBIT, YMETh MEPEHOCUTh 3HAaHUSA 10 (U3HKE B

IPaKTHUYECKYIO 00J1acTh
KU3HEAESITEIbHOCTH; YMETh MHTETPUPOBATh 3HAHMSI U3 PA3HBIX MIPEIMETHBIX 001acTel;

BBIIBUT'aTh HOBBIE UJEH, ITPEJIaraTb OPUrHHAIBHBIC ITOAXO/ABI U PEIICHUS; CTaBUTh

po0JIEMBI U 33J]a4H, AOMYCKAIOLIUE AIbTEPHATUBHBIE PEIICHHUS.

Pabora ¢ nunpopmanueii:

BJIQJIETh HABBIKAMU MOJIYYEHUS] HTHPOPMALIMH (PU3NYECKOTO COJIEPIKAHUS U3 HCTOYHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBIATh IOWCK, aHalu3, CUCTEMAaTU3alHI0 |
MHTEPIIPETANI0 HMH(DOPMALIMKA PA3NUYHBIX BUAOB U (QOPM MpEACTaBICHUS; OLIEHUBATH
JOCTOBEPHOCTh ~ MH(OpPMALINH; UCIIOJIb30BaTh  CpeACTBa  MH(GOPMAIMOHHBIX U
KOMMYHUKAI[MOHHBIX
TEXHOJIOTHMI B PELICHUU KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U OPraHU3alMOHHBIX 3a7a4 C
coOntoiecHueM  TpeOOBaHMW  SPrOHOMMKH,  TEXHHUKM  O€30MACHOCTH,  TMTHUEHBI,
pecypcocOepexeHusi, MPaBOBbIX U 3TUYECKUX HOPM, HOpM MH(DOpPMALIMOHHONW 0€3011aCHOCTH;
CO3/1aBaTh TEKCThI (PU3HUECKOTO COJIEPKAHUS B PA3IMUHBIX (popMaTax ¢ y4ETOM Ha3HAUYCHHS
uH(pOpMallUl U LEJIEBOM ayAUTOPHH, BBIOMpas ONTUMAIbHYIO (OpMY MpeACTaBICHUS U
BHU3yaJIN3al1H.

KoMMyHMKaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHSA:
OCYILIECTBIAThH OOIIEHNE HA YpOKaxX (PU3UKH U BO BHE-YPOUHOU AESITEIbHOCTH;
pacrno3HaBaTh MPEANOCHUIKM KOH(DJIMKTHBIX CHUTyallUH M  CMsI4aTh
KOH(JIUKTBI; pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BaHUEM
A3BIKOBBIX  CPEICTB; IIOHMMaTbh M  MWCIOJIb30BAaTh IPEUMYLIECTBA KOMAHIHOM W
WHIVWBUYAJIbHOU
paboThI; BHIOMPATh TEMATUKY U METOAbI COBMECTHBIX JEHCTBUN C yUETOM OOLIUX
MHTEPECOB M BO3MOXKHOCTEM KaXIOr0 WICHA KOJUIEKTHBA; NPUHUMATHh LEIU COBMECTHOU
NEATEIIbHOCTH, OPraHM30BBIBATH W KOOPAMHUPOBATH JEUCTBUSA II0 €€ JOCTHKEHHIO:
COCTaBJISITh IJIaH JCHCTBUM, pacrpenesTh POau ¢ YYETOM MHEHUH YYaCTHUKOB, 00CYKJIaTh
pe3yNbTaThl COBMECTHOM pabOThI; OIIEHMBATH KAY€CTBO CBOETO BKJIAJA M KAXJAO0I0 YYaCTHUKA
KOMaH/bl B
o0t pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPUSM; MPEAJaraTb HOBbIE MPOEKTHI, OLIEHUBAThH
UJIEU C MTO3UIMU HOBU3HBI,



OPUTHUHAJIBHOCTH, HpaKTquCKOﬁ 3HAYMMOCTH,; OCYIICCTBJIATh IMO3UTHUBHOC CTPATCITHYCCKOC
IMOBCACHHUC B PA3JIMIHBIX
CUTyalu:Aax, IpPOABJIATL TBOPUCCTBO U B006pa}KeHHe, OBITH HMHHUIINMAaTUBHBIM.

PeryasituBHble yHHUBepcaJbHble y4eOHbIe AeiicTBUs Camoopranu3anus:

CaMOCTOSITEJIFHO OCYIIECTBIISATh IMO3HABATEIBHYIO AESITEIBHOCTh B 00J1aCTH (PU3UKU U
aCTPOHOMHH, BBIABISITH MPOOJIEMBI, CTaBUTh U (OPMYJIHUPOBATh COOCTBEHHBIC 3a]1a4H;
CaMOCTOATENIbHO COCTABJISITh IUIAH PELIECHUS PacYE€THBIX M KAdeCTBEHHBIX 3a]ad, IUIaH
BBIMOJIHEHHUS NPAKTHYECKONM pabOoThl € Y4ETOM HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEM M NPEANOYTCHUH; AaBaTh OLICHKY HOBBIM CHUTYallMsIM; PacIIMPATh PaMKH
yueOHOro TMpeaMeTa Ha OCHOBE JMYHBIX MPEANOYTEeHUH; JenaTh OCO3HAHHBIA BBHIOOD,
apryMeHTUpOBaTh €ro, OpaTh Ha ce0d
OTBETCTBEHHOCTh 3a pELICHHE; OLEHUBaTh NPUOOPETEHHBIM OIBIT, CHOCOOCTBOBATh

(GOpMUPOBAHUIO U MTPOSBIECHUIO IPYAULIUU B 00IaCTH
(Y3UKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJILHBIN HHTEJJIEKT:
JTaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCUTb KOPPEKTUBBI B ACSTEIBHOCTb,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIQJICTh HABBIKAMHU IO3HABAaTEIbHON pe(pIEKCHH KaK OCO3HAHHS COBEPIIAEMbBIX
JEUCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHWM;

UCIIOJIb30BaTh NPUEMBI peIeKCUH [T OLEHKU CUTYallld, BEIOOpa BEPHOTO
pELIeHMs; yMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS 10 UX
CHWKEHUIO; MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIHU3E PE3YJIbTaTOB
JesITeIbHOCTH; PUHKUMAaTh ceOs, MOHMMAasi CBOM HEJOCTaTKU U JOCTOMHCTBA; MPUHUMATH

MOTHUBBI U ApIYMEHTHI APYTUX NIPU AHAJIU3€E PE3YJIbTATOB
NeSTEeNbHOCTH; MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIMOKH.

B nponecce nocTH)EHUS TUYHOCTHBIX PE3YyIbTATOB OCBOEHHUS MPOTPAMMBI IO (PU3KKE
JUISL  YPOBHSL CpemHero ooOmero o0pa3oBaHus y OOydYaloIMXCSd COBEPIICHCTBYETCS
HMOLIMOHAJIbHBIN UHTEIEKT, IPEANOoJaralomuil choOpMUPOBaAHHOCTE!

CaMOCO3HaHUs, BKJIIOYAIOLIEr0 CHOCOOHOCTh MOHUMAaTh CBOE 3MOLIMOHAJIBHOE
COCTOSIHWE, BUAETh HAIPaBJICHUS Pa3BUTHS COOCTBEHHON ASMOIIMOHANILHON c(depbl, ObITH
YBEPEHHBIM B ce0e; cCaMOperyIupOBaHus, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE TPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEIEHHE, CIOCOOHOCTh AAANTUPOBATHCS K SMOLMOHAIBHBIM
M3MEHEHUSIM U TMPOSBIATH TMOKOCTh, OBITh OTKPBITHIM HOBOMY; BHYTPEHHEW MOTHBAIIUHU,
BKJIFOYAIOUIEH CTPEMIICHHE K JOCTMKEHHUIO LIeJIM U YCNeXy, ONTUMHU3M, UHUIIMATUBHOCTbD,
yYMEHHE AeMCTBOBATh UCXO/Is U3 CBOMX BO3MOXKHOCTEH; IMMATHUH, BKIIOYAIOIIEH CIIOCOOHOCTD
IIOHUMATh HMOLIMOHAJIBHOE COCTOSIHUE JAPYIMX, YYUTHIBATh €ro IPU OCYLIECTBICHUH



OOIIEeHUsI, CIMOCOOHOCTh K COYYBCTBHUIO U COMEPEKUBAHUIO, COIMUAIBHBIX HAaBBIKOB,
BKJTFOYAIOIIIHMX CIIOCOOHOCTH BHICTPauBaTh OTHOIICHUS
C APYTUMH JIIOJIbMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3pemiaTh KOHMOIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xoH1y o0yuenus B 10 kiacce npeIMeTHbIE PE3yJIbTAThl HA 0A30BOM YPOBHE JIOJKHBI
OTpakaTb C(HOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

JE€MOHCTPUPOBATh Ha IPUMEpax poJib U MECTO (PU3UKHU B (POPMUPOBAHUHN COBPEMEHHOU
HAy4YHOH! KAPTUHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKHU U TEXHOJIOTUM, B IPAKTHYECKOU
AESITeIbHOCTH JIIOJIeH; YYUTHIBATh TPAHUIIBI IPUMEHEHHS N3YYCHHBIX (PU3MUECKUX MOJCIEH:
MarepuaibHas TOUKa, MHEpIUaIbHas CHCTEMA OTCUETA, aOCOIIOTHO TBEPIOE TEO, UACATbHBIN
ra3, MOJCJIA CTPOCHMS T'a30B, KUAKOCTEW W TBEPABIX TEJI, TOUEUHBIN ICKTPUUECKHUN 3apsij
IIpU pelIeHnn (PU3NYECKUX 3a/1a4;

pacrio3HaBath (puznueckue siBJIeHUs (MPOIECCh) U OOBICHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHUS BEIIECTBA U JICKTPOAUHAMUKH:
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHHE, CBOOOJHOE MaJeHUE Tell,
JABM)KEHHE IO OKPYXKHOCTH, HHEpLus, B3auMoneucTBue Tein, auddysus, OpoyHOBCKOE
JBUKEHUE, CTPOCHUE KUJKOCTENH U TBEPIBIX TeJl, U3MEHEHUE 00bEMa TeNl MPU HarpeBaHUH
(oxnaxxJIeHuu), TEIUIOBOE  paBHOBECUE,  HUCIApPEHUE, KOHJACHCAlMs,  IUIABJICHHE,
KpUCTAJUIM3alMsl, KUIICHUE, BJIAJKHOCTh BO3JYyXa, IIOBBIIICHHE MJaBJICHUS ra3a IIPU €ro
HarpeBaHUM B 3aKPbITOM COCYE, CBA3b MEXK/ly TapaMETPAMH COCTOSIHHS I'a3a B U30IIPOLIECCAX,
ANEKTPU3aLMsa T, B3aUMOJACHCTBUE 3apsiOB; ONUCHIBATH MEXAHMYECKOE JBUKEHUE,
UCIIONb3Ys (PU3NUECKUE BEIMUYMHbBI: KOOPIUHATA, TyTh, IEPEMEILIEHHUE, CKOPOCTh, YCKOPEHHE,
Macca Tejla, CHWJIa, HMMIIYJbC Teja, KUHETUYECKas DJHEprus, IOTEHUMAaIbHAs JSHEprus,
MexaHu4yeckas paboTa, MEeXaHMYeCKass MOIIHOCTb; MPH OMMCAHWU MPABUIBLHO TPAaKTOBATh
(U3MYECKUN CMBICI HMCHOJb3YEMbIX BEJIMYMH, WX OOO3HAUEHUS M €JMHMIIbI, HAXOJUTh
(GbopMysbl, CBS3bIBAIOIIME JaHHYIO (PU3MYECKYIO BEJIMYMHY C JIPYTMMH BEJIMYMHAMU;
OTHCHIBATh U3YUYECHHBIE TEIUIOBbIE CBOMCTBA TEJI U TEIJIOBBIE SIBICHUS, UCTIONb3Ys (U3NUECKUE
BEJIMYMHBL: JABJICHUE TIa3a, TEMIIEPATypa, CPEIHss] KUHETUYECKas JHEPIUs XaOTHYECKOIro
JIBUKEHUST MOJIEKYJI, CPEIHEKBaJIpaTHYHas CKOPOCTb MOJIEKYJ, KOJHMYECTBO TEIIOTHI,
BHYTpPEHHSIS1 SHEprus, paboTa raza, Ko3QpQGUIUEHT MOJE3HOr0 IEUCTBUS TEIJIOBOTO JBUTATENS;
IpU OMHCAHUM MPABHJIBHO TPAKTOBaTh (PU3MYECKUII CMBICI HCIOJB3YEMBIX BEIMYUH, UX
0003HAUYEHHUA M €IMWHULBI, HAXOIUTh (OPMYIbI, CBA3BIBAIOIINE TaHHYIO (PUINYECKYIO
BEJIMYMHY C IPYTUMU BEIMYUHAM; ONKUCHIBATh U3YUYECHHbIE JIEKTPUUECKHUE CBOMCTBA BEUIECTBA
U DJIEKTPUYECKHE SBJICHUS (TPOLIECCHI), UCIOB3YS (PU3UUYECKUE BEIMUMHBL: DJICKTPUUECKUN
3apsll, MEKTPUUECKOE I0JI€, HAMPSYKEHHOCTD NOJISA, TOTEHIMAN, Pa3HOCTh OTEHMAIOB; IPH
ONMHMCAaHUM TPABUWIBHO TPAKTOBATh (U3MUECKUI CMBICH MCHOJb3YEMbIX BEIUYMH, HX



0003HAaUEHUA W EJWHMIIBI;, YKa3biBaTh (OPMYJIbI, CBS3BIBAIONIME JAHHYIO (DHU3NYECKYIO
BEJIMYUHY C JPYTMMH BEJIMYMHAMU; aHAIM3UPOBATh (PU3MYECKHE MPOILIECChl U SIBICHMUS,
UCIIOIb3Ys (PM3UYECKHUE 3aKOHBI M PUHITUIIBIL: 3aKOH BceMHupHOTo TsaroTeHus, 1, II u 111 3akonbI
HproTOHa, 3aKOH COXpaHEHUS MEXaHWYECKOW JHEPTUM, 3aKOH COXpaHEHUS HWMITYJIbCa,
MPUHITUIT CYTEPIIO3UIINKM CHWJI, TPUHIIAII PABHOIPABUS HWHEPIUATBHBIX CHCTEM OTCYETa,
MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOEHUS BEIIECTBA, FA30BbIE 3aKOHBI, CBSI3b CPEIHEN
KMHETUYECKOW SHEPruM TEIUIOBOIO JBIXKCHHS MOJIEKYJ € aOCOJIOTHOM TeMIiepaTypoil,
MIEPBBIN 3aKOH TEPMOJIMHAMHKH, 3aKOH COXPAaHEHHSI JIEKTPUIECKOTO 3aps/a, 3akoH KyroHa,
P 3TOM Pa3IN4aTh CIOBECHYIO (HOPMYIHPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BHIPAKEHUE U
yclioBUs (TpaHuIlbl, 00JIaCTH) MPUMEHUMOCTH; OOBACHITH OCHOBHBIEC MPUHIUIBI IEUCTBUS
MalluH, NpPUOOPOB W TEXHUYECKHX YCTPOMCTB; pas3iivyaTh YCJIOBHS HX 0€30MacCHOro
WCITOJIb30BAaHUS B TOBCEIHEBHOW XW3HM, BBITOJHIATh IKCIIEPUMEHTHI IO HCCIICIOBAHUIO
(U3UYECKUX SBJICHUH U MPOIIECCOB C UCIIOIH30BAHNEM MPSMBIX U KOCBEHHBIX U3MEPECHHM, TIPU
TOM (QOpMYJIUPOBATH MpoOJeMy/3aauy U THUIOTE3Y y4eOHOTO 3KCIIEpUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEIOKEHHOTO 000pYI0BaHUS, TPOBOUTE OMBIT U (POPMYIUPOBATH BBHIBOJIBI;
OCYIIIECTBJIATH MPSIMbIC U KOCBEHHBIC U3MEPCHUS (PU3UUIECCKUX BEIMYHH, P TOM BEIOMPATH
ONTHMAJIBHBIA  CITOCO0 W3MEpPEHUs] W  HCIOJb30BaTh M3BECTHBIC METOABI  OICHKH
MOTPENTHOCTENW U3MEPEHUI; UCCIIEI0BATh 3aBUCUMOCTH MEXAY (PU3HMUECKUMHU BEIIMUYNHAMU C
MCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUH, MIPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCUPOBATH
pPEe3yNbTaThl TOJYYCHHON 3aBHCHUMOCTH (DM3MYECKUX BEIWYMH B BHJE TAOIUIl U TPadUKOB,
JieNIaTh BBIBOBI IO pe3yJbTaTaM MCCIIEJOBAHUS;, COOJIIOIaTh MpaBuiia O€30MacHOTO Tpy/ia PU
MIPOBEICHUH MCCIIEIOBAHUN B paMKax y4eOHOT0 SKCIEPUMEHTa, Y4eOHO-HCCIIeIOBATEIHCKOM
Y TIPOEKTHOM JIESITEIbHOCTH C UCTIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOMCTB 1 1a00PaTOPHOTO
0o0Opy/IOBaHuUs; pemaTh pacu€THBIE 3aJauyd C SBHO 3aJaHHONW (PU3MYECKOW MOJENbIO,
WCITONTB3Ys (PU3MUECKUE 3aKOHBI U TIPUHITUIIBI, HA OCHOBE aHAJIM3a yCIOBHUS 3a1a41 BRIOMPATH
(U3UYECKYI0 MOJIENb, BBIIETATh (PU3NUYECKHE BETUYHHBI U (OpMYIIbl, HEOOXOMUMbIE I €€
pEelIeHus, MPOBOIUTH PACUETHI U OIICHUBAThH PEATLHOCTH MOTYYEHHOTO 3HAYCHUS PU3NUECKON
BEJIMYMHBI, PEIIaTh KAaYeCTBEHHBIC 3aJa4M: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPECUHUBYIO
IIETTOYKY PacCyKIECHUU C OMOpON Ha M3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3NUYECKUe
SIBJICHUSI

UCIIOJIb30BaTh TMPH PEIIEHWH YYEeOHBIX 3a7a4 COBpPEMEHHbIe HWH(GOPMAIOHHbBIE
TEXHOJIOTHH JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIUNA U TIPEICTABIICHUS YICOHOH U
HAyYHO-TIOMYJISIPHOW WH(POPMAIIMH, TOTYYEHHON W3 Pa3IMYHBIX MCTOYHUKOB, KPUTHUYECKU
aHAM3UPOBATh TOJydaeMyt0 MH(POPMAIUIO; PUBOJIUTH MPUMEPHI BKJIAJa POCCHHCKUX M
3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE TPOIECCOB OKPYXKAIOIIETO
MHpa, B pa3BUTHE TEXHUKH U TEXHOJIOTHI; UCIIOIh30BaTh TECOPETUUCCKUE 3HAHMS 110 (PUBHKE B
MOBCETHEBHOM JKM3HHU JUIsi oOecTedeHusi O€30MacHOCTH TMPH OOpallleHuu ¢ MpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, [JII COXPAHEHHUS 370pOBbS U COOJIIOJCHHUS HOPM



HKOJIOTMYECKOTO TOBEACHHUS B OKpY)KaloIel cpene; paboTaTh B TPYMIE C BBHITOJIHEHUEM
pa3IMYHBIX COLMAIBHBIX POJIEH, IIaHUPOBAaTh PabOTy TPYMIIbI, PALIMOHAIBHO PACIIPENETATh
00s13aHHOCTH M IUIAHUPOBAaTh JEATEIBHOCTh B HECTAHJAPTHBIX CHUTYalUsX, aJEKBATHO
OLICHMBATh BKJIAJ Ka)KJ0T0 U3 YYACTHUKOB I'PYIIIIBI B PEIIEHUE pacCCMaTPUBAEMOM MPOOIEMBI.

K xoH1y 00yuenus B 11 kiacce npeIMeTHbIE PE3yJIbTAThl HA 0A30BOM YPOBHE JIOJKHBI
OTpaxkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

JE€MOHCTPUPOBATh Ha IPUMEPaX poJib U MECTO (PU3UKHU B (POPMUPOBAHUHN COBPEMEHHOU
HAy4HOH! KApTUHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKHU U TEXHOJIOTUM, B IPAKTHYECKOU
JESITeIbHOCTH JIIOJIeH, LEJIOCTHOCTh M €AMHCTBO (PU3MUECKON KapTUHBI MHpA; YUYUTHIBATDH
TpaHUIBl TPUMEHEHUS U3YUYCHHBIX (PM3MUYECKUX MOJENCH: TOUCUHBIN IEKTPUUYECKUH 3apsil,
JIyd CBETa, TOYEYHBIA UCTOYHHK CBETA, AI€PHAS MOJIEIIb aTOMAa, HyKJIOHHAsI MOJEIb aTOMHOTO
A1pa IpU peuieHnH (U3NYECKUX 3a]ad; Paclio3HaBaTh (PU3NYECKUE SBJIECHUS (IIPOLECCHI) U
OOBSACHATh UX HA OCHOBE 3aKOHOB 3JIEKTPOJMHAMUKN M KBAHTOBOW (DU3UKHU: DJIEKTPUUECKAs
MIPOBOAUMOCTB,  TEIUIOBOE, CBETOBOE, XHWMHMYECKOE, MATrHUTHOE JEHUCTBHS  TOKa,
B3aMMOJICHCTBUE MAarHUTOB, JJIEKTPOMAarHUTHAs MHAYKIUA, NEWCTBUE MAarHUTHOIO IOJIS HA
MPOBOJHUK C TOKOM M JBWXKYUIMHCSA 3apsijl, 3JEKTPOMATHUTHBbIE KOJE€OaHWS WU BOJIHBI,
MPSMOJIMHEMHOE paclpOCTPAHEHUE CBETa, OTPAKEHHUE, NPEITOMIICHHE, WHTEpPEpeHIHs,
IUPpakuss U TOJspU3alUs CBETa, AUCIEpPCUs CBeTa, (OTOANEKTpUUYeCKUuil 3PdexT
(poroaddexr), cBETOBOE AaBiIEHNE, BOSHUKHOBEHHUE JIMHEWYATOrO CIIEKTpa aTOMa BOJOPO/1a,
€CTECTBEHHAss W MCKYCCTBEHHAs paJMOAKTUBHOCTH;, OIKACHIBATH HW3YYEHHBIE CBOMCTBA
BEIIECTBA (AJIEKTPUUECKUE, MArHUTHBIE, ONTHUYECKHE, JJIEKTPUUYECKYI0 MPOBOAUMOCTD
pa3iIMyYHBIX Cpel) U BJIEKTPOMArHUTHbIE SBJICHHS (MPOLIECCHI), MCIONB3Ys (PU3NYECKUE
BEJIMYMHBIL: DJIEKTPUYECKAN 3apsill, CUJIa TOKA, IEKTPUUYECKOE HANPSKEHUE, DJIEKTPUUECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOJBIKYIIAs cuja, padoTa TOKa, MHIYKIHUS
MarHuTHOTO MOJIA, cWia Ammepa, cwia JlopeHua, MHAYKTHBHOCTb KATYIIKH, SHEPTHS
AJIEKTPUYECKOTO W MarHUTHOTO MOJIEH, MEepUoJl M 4YacToTa KoJieOaHWi B KoyeOaTelIbHOM
KOHTYpE, 3apsJ U CHJIa TOKa B MPOLIECCE FAPMOHUYECKUX AJIEKTPOMArHUTHBIX KOJEOAHUH,
(OKyCHOE pacCTOSTHUE W ONTHYECKas CWJIA JIMH3bI, IPU OMUCAHWUU MPaBUIIBHO TPAKTOBATH
(U3MYECKUN CMBICT HCMOJIb3YEMbIX BEIUYMH, UX OO0O3HAYEHUS M EIUHUIIbI, YKa3bIBATh
(bopMyIibl, CBSI3bIBAIOIINE JAHHYIO (DU3MUECKYIO BEIMUUHY C JPYTMMH BETUUMHAMU;

ONKCHIBATh HM3yYEHHbIE KBAHTOBBIC SIBICHMUS M MPOLIECCHI, MCHOJB3YS (U3NUYECKUE
BEJIMYMHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, IJIMHA BOJIHBI M YAaCTOTa CBETA, SHEPIUS U
UMITyJibC (OTOHA, MEPUOJ MOJypacnaja, dHEprusi CBsI3U AaTOMHBIX siep, NMPU OMHMCAHUU
NPaBWIBHO TPAKTOBATh (PU3UYECKUN CMBICI HCIOJIb3YyEMbIX BEJIMUYMH, WX OOO3HAYCHHS U
€IMHULIbI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIONINE JaHHYIO (PU3UUYECKYIO BEJIMYUHY C IPYTHUMHU
BEJIMYMHAMU, BBIYHUCIATH 3HAYEHHUE (PU3NYECKOM BEIIMYMHBI; aHAIM3UPOBaTh (HU3MUECKUE
MPOLIECCHl U SIBJICHUS, UCIOJIb3Yd (PU3UYECKHE 3aKOHbI M MPUHUUIIBL: 3aKOH OMa, 3aKOHBI
IIOCJIEA0BATEIBHOIO U IapaJUIEIbBHOTO COEIMHEHMs NPOBOJHUKOB, 3aKOH Jkoynsa—Jlenna,



3aKOH 3JIEKTPOMAarHUTHOW WHIYKUWHW, 3aKOH MPSAMOJIMHEHHOTO PACHpOCTPAHEHHS CBETA,
3aKOHBI OTPAKEHHS CBETA, 3aKOHBl IPEJIOMIICHHS CBETAa, ypaBHEHWE OWHINTEHHA JUIs
¢dotorddekTa, 3aKOH COXpaHEHUS FHEPTHH, 3aKOH COXPAHEHUSI UMITYJIbCA, 3aKOH COXPaHEHMUS
ANEKTPUYECKOr0 3apsA/ia, 3aKOH COXPAHEHHMs MacCOBOIO 4HWcia, MOCTyJaTel bopa, 3akoH
PaZMOaKTUBHOTO pacmaja, IpU 3TOM pPa3inyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTEMaTUYECKOE BBIPAKEHUE M YCIOBHS (IpaHuUILbl, 001acT) MPUMEHUMOCTH; ONPEAEIAThH
HalpaBJIeHUE BEKTOPA MHAYKLIUN MAarHUTHOTO T10JIsI IPOBOJHUKA
C TOKOM, CHJIbI AMIiepa u cuiibl JIOpeHIIa; CTpOUTh U OMUCHIBATh U300paKEHUE, CO3/IaBAEMOE
IJIOCKUM 3€pKaJIOM,
TOHKOW JIMH30M; BBIMOJHATH SKCIEPUMEHTHI MO HCCIECIOBAHHUIO (DU3MUECKHUX SBICHUN U
MIPOLIECCOB C UCIIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHUIl: pU 3TOM (HOPMYITHPOBAThH
npobsieMy/3ajadyy ¥ THUIOTE3y YYEOHOro JKCIIEPUMEHTa, CcOoOMpaTh YCTAHOBKY W3
MPEeIOAKEHHOT0 000pYy10BaHuUs, IPOBOJUTH ONBIT U (POPMYIHPOBATH BHIBOJIBI; OCYIIIECTBIIATh
MpsIMbIE U KOCBEHHbIE U3MEPEHUST (PU3NYECKUX BEIIMYUH, ITPU ITOM BbIOMPATH ONTUMAJIbHBIN
Croco0 U3MEPEHUs U UCIOJIb30BaTh U3BECTHBIE METO/bl OLIEHKH MOTPEIIHOCTEN U3MEPEHMUIT;
UCCIIEIOBaTh 3aBUCUMOCTH (PM3NYECKUX BEIMYUH C HCIOJIb30BAHUEM MPSAMBIX U3MEPEHHI:
IIPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCUPOBATH PE3YJIbTAThl MOJYYEHHON 3aBUCMOCTH
(¢u3MYecCKuX BEIUYMH B BHUAE TaONHIl M TIpauUKOB, J€JaTh BBIBOABI IO pe3yJbTaTaM
UCCIeI0BaHMs; cOOI0IaTh MpaBuiia 0€30MaCHOr0 TPyAa MpPH MPOBEIECHUN HCCIIEJOBAaHUMN B
pamMKax y4eOHOIo SKCIIEPUMEHTa, yueOHO-UCCIIEI0BATENIbCKON U TPOEKTHOM AESATEIbHOCTHU C
HCIIOJIb30BaHUEM HU3MEPHUTENBHBIX YCTPOMCTB M J1aOOpPAaTOpHOro 0OOpYAOBaHHUS; peIIaTh
pacy€THbIE 337a4U C SIBHO 33JaHHOW (PM3HUECKOW MOJIENBIO, UCTIOb3YS (PU3NYECKHE 3aKOHbI
Y IPUHIIUIIBI, HA OCHOBE aHaJiM3a YCIOBHS 3aJa4l BBIOUPATh (PUINYECKYIO MOJEIIb, BBIICISTH
¢usnueckre BeIUYUHBI U (HOPMYIIbI, HEOOXOIUMBIE AJis €€ pelieHus], IPOBOJUTH PACcCUEThl U
OLICHMBATh PEAJbHOCTh TMOJYYEHHOIO 3HAueHHUs (U3UYECKOM BEJIUYMHBI;, peIlaTh
KAueCTBEHHbIC 33/1a4M: BBICTPAUBAThH JIOTHUECKH HEMPOTUBOPEUHUBYIO LIEMOUKY PACCYkKACHUMA
C OMOPO Ha U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3HUECKUE SIBJICHUS;

UCIIOJIb30BaTh TMPU pEIIEHUH YYEOHbIX 3aJlad COBPEMEHHbIE HMH(OpPMaIlMOHHBIE
TEXHOJIOTHH ISl TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALIUN U MIPEICTaBICHUs yueOHOU U
Hay4YHO-TIOMYJISIPHOM MH(POPMALIMH, MOJYYEHHON W3 pPa3IMYHBIX MCTOYHUKOB, KPUTHUYECKH
aHAIM3UPOBATh TMOIy4YaeMyl0 HH(POPMALMIO; OOBSCHATH NPHUHIMIBI ACHCTBUS MalllMH,
npuOOPOB U TEXHUYECKUX YCTPOMCTB, pa3indaTh YCIOBUS UX O€30MaCHOTO UCIOIb30BaHUS B
MOBCEIHEBHOM JKM3HM; MPUBOJIUTH MPUMEPHI BKIIaZa POCCUMCKHX U 3apyOEKHBIX yUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE IMPOILIECCOB OKPYXKAIOLIErO0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI; UCIOJIb30BaTh TEOPETUYECKHUE 3HAHUA MO (PU3MKE B MOBCEIHEBHOMN
KU3HHA i1 oOecriedeHus: 0€30MacHOCTU MPHU O0O0pallleHuyd ¢ MpuOoOpaMu U TEXHUYECKUMHU
yCTpOMCTBaMH, JIJIsl COXPAHEHHUS 310POBbsI U COOIIOICHUS HOPM 3KOJIOTHYECKOTO TTOBEICHUS
B OKpY’Kalolllel cpejie; paboTaTh B TPYINE C BHIMOIHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH,



IUTAHUPOBaTh PabOTy TPYMIBI, PAlMOHATIBHO pacHpenessaTh 00S3aHHOCTU M IJIAHUPOBATh
NEATEIbHOCTh B HECTAHJAPTHBIX CUTYyalusAX, AJCKBAaTHO OLIEHMBATH BKIJIAJ KaXJOTO U3
YYaCTHUKOB TPYMIIbI B PEIICHUE pacCMaTpUBaeMON TPOOIIEMBI.



TEMATHYECKOE

INJIAHUPOBAHHUE 10 KJIACC

KounyecTBo 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (unpponnie)
Ne i/ o0pa3oBaTeJibHbIE
MPOrpaMmbl Konrtpousbubie | IlpakTuyeckue
Bcero pecypcsl
padoThI padoThI
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 hitps://m.eds00.ru/7f41bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemaruxa 5 https://m.eds00.ru/7f41bf72
bu6mmorexa [IOK
2.2 Hunamika [ https://m.eds00.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 hitps://m.eds00.ru/7f41bf72
Hroro no pazneny 18

Paszpen 3. MOJIEKYJISIPHASA ®PU3UKA U TEPMOANHAMUKA
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OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON bubnmoreka [JOK
31 TEOpUHU 9 https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBE! TepMOIMHAMHAKH 10 https://m.edsoo.ru/7f41bf72
ArperaTHbl€ COCTOSIHMSI BELLIECTBA. bubmuorexa [IOK
3.3 ®da30BbIe IEPEXOBI 5 https://m.edsoo.ru/7f41bf72
Utoro no pazneny 24
Paznen 4. JIEKTPOJINHAMUKA
bubmuorexa [JOK
4.1 JnexTpocTaTHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBINM 271eKTpUYECKUN TOK. TOKHM B bubnnorexa [JOK
4.2 pa3IMYHBIX Cpeax 12 https://m.edsoo.ru/7f41bf72
Uroro no pazaeny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KIIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
N/ HanmenoBaHmue pa3jiesioB U TeM (muposere)
[
s NPOrpamMMmsl Beero Kontpoabnbie  Ipaktnueckne =~ 00pasoBaTelbHble
padoTHI padoThI pecypcenl
Paznen 1. JIEKTPOJAUHAMUKA
MaruauTtHoe nojie. DJeKTpOMarHuTHas Bbu6moreka [JOK
11 WHTYKIAS 11 1 3 https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
MexaHn4eckue U 3JIEKTPOMarHuTHhIE bubnnorexa [JOK
2.1 KoJieOaHus 9 1 https://m.edsoo.ru/7f41c97c
MexaHn4YecKHe U dJIEKTPOMArHUTHBIE bubmmnoreka HOK
2.2 BOJIHBI 5 1 https://m.edsoo.ru/7f41c97c
bu6nmorexa LIOK
2.3 Orruxa 10 3 https://m.eds00.ru/7f41c97c
Wroro no pazneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuoteka [JOK
31 OTHOCHUTEIIBHOCTH 4 1 https://m.edsoo0.ru/7f41c97c
Hroro no pazaeny 4
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Paszgen 4. KBAHTOBAS ®PU3UKA

. bubnmnoreka HOK
4.1 DJIEeMEHTHI KBAHTOBOW ONTHUKHU 6 https://m.edso0.ru/7f41c97¢
4.2 Crpoenue aToma 4 Bu6muoteka [JOK
https://m.edsoo.ru/7f41c97c
bu6nmoreka [IOK
4.3 ATOMHOE 71po 5 https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DNIEMEHTHI aCTPOHOMUU U acTpOhH3UKH 7 ﬁgfﬁgﬁ;gzﬁf 41c97c
Hroro no pasneny 7
Paznen 6. OBOBIIAIOHNIEE IOBTOPEHUE
bubmmoteka IIOK
6.1 Obobmaromee nosTopetue 4 https://m.eds00.ru/7f41c97¢
Wroro no pazaeny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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