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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOro YpPOBHSI HAa YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pE3ysbTaTam
OCBOEHHS OCHOBHOUM 00pa3oBaTeNbHOW Hporpammel, mnpeactaBieHHbIXx B OI'OC
COQO, a Ttakxke ¢ yuéroMm (¢enepaibHONM paboyeill mporpaMMbl BOCHUTAHUS U
KOHLEMIMU MpernojaBaHus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3aluaXx Poccuiickon denepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

Copepxanue mnporpaMMmbl MO (U3MKE HaIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawomuxcs 10-11 kmaccoB mpu
oOydyeHHH X Qu3MKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-/ESITEIbHOCTHOTO
noaxonaa. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKkKe YUYUTHIBAET HEOOXOJUMMOCTh pealu3alrUd MEXKIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyUYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (M3HKHU: JTUYHOCTHBIE,
MeTarnpeIMeTHbIe, TpeMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no Gpu3MKe BKIIOYAET:

e IUIAHUPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca PU3nKH Ha 6a30BOM YPOBHE, B

TOM YHMCJIE PEeIMETHbIE pe3yIbTaThl M0 ToJaM 00y4eHHUs;

e cozepxanue yueoHoro npeamera «duszmka» mo rogam oOyueHuUs.

du3rka Kak Hayka o HauOolsiee OOIIMX 3aKOHAX MPHUPOABI, BHICTYIAs B
KayecTBe yueOHOro mpeaMera B IIKOJIe, BHOCUT CYIICCTBEHHBIN BKJIAJ] B CUCTEMY
3HaHUHN 00 okpykaromeMm Mupe. LIkonmpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (DU3UYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIECCOB M SBJICHHM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommei. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHne (U3WYECKUX 3HAHUKA  ONpeleNseT XapakTep U Pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEepPreTuKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, IOJIy4EHHs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMHA CBOMCTBAMHU U JIPYTHX.
W3yuyeHue (QU3MKU BHOCUT OCHOBHOM BKJaa B (POPMHpPOBaHHE E€CTECTBEHHO-
HAyYHOU KapTHUHBI MUpa OOydarmuxcs, B (GOpPMHPOBAHWE YMEHHH MPUMEHSTH
HAyYHBIH METO/I TO3HAHUS MIPU BHITIOJIHEHUH UMH YY€OHBIX HCCIICIOBAaHUH.

B ocHOoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Imero oOpa3oBaHUs
MOJIOXKEH pAX WAEH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
IIOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3esioB (PU3UKH, BKIIOYAET KAK
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
dopmMupoBaHuE MPEACTABICHUNH O CTPYKTYPHBIX YPOBHIX MaTEpHH, BEUIECCTBE H
ToJIe.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
TYMaHUTApHOTO TOTECHIMANa (U3NYECKOW HAyKH, OCMBICICHHE CBSI3U DPa3BUTHS
¢u3uku ¢ pa3BuTMEeM OOIIECTBAa, a TaKkKe C MHPOBO33PEHUYECKUMH,
HPAaBCTBEHHBIMH M SKOJIOTHYECKUMHU MTPOOTIEMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢Guzuku npennosiaraet
3HaKOMCTBO C IMUPOKAM KPYTOM TEXHHYECKHUX U TEXHOJIIOTUUYECKUX TPUIIOKCHUH
M3yYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
COJIEp)KaHUs, TMOCBSMIEHHBIX OJKOJOTHYECKMM MpoOieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHHKH M TEXHOJOTHH, a TaKkKe OOCYKICHHS
po0JIeM pallMOHAIFHOTO MPUPOIOTIONB30BAHUS U DKOJIIOTUIECKON OE30MTacHOCTH.

CrepxHEBBIMH JJIEMEHTaMH Kypca (DM3WKH Ha ypOBHE CpPETHETO OOIIero
oOpa3oBaHHs SBISIOTCS (pu3mueckue Teopun ((HhopMHUpOBaHWE TPENCTABICHUN O
CTPYKTYpE TIOCTPOCHUSI PUBNICCKONW TEOPUH, poJid (yHIaAMEHTAIBHBIX 3aKOHOB H
NPUHIIMTIOB B COBPEMEHHBIX MPEJACTABICHUSAX O TMPHUPOJAE, TPaHHIAX
OPUMEHUMOCTA TEOPHM, IJisi ONHCAaHUS €CTECTBEHHO-HAYYHBIX SBICHUU U
MPOIIECCOB).

CHCTeMHO-/IeSITeIBHOCTHBIN MOJAX0J] B Kypce (U3UKU peamu3yeTcs Mpexiie
BCEro 3a CU€T OpPraHM3alliU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyYaronuxcs.
Jlns  GazoBoro ypoBHS Kypca (QU3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(POHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB H J1a0OpaTOpHBIX padoT,
KOTOpBIE B Mporpamme 1o ¢u3uke OObEIUHEHBI B OOIIUH CIHMCOK YUYEHHUYECKUX
paKTUYECKUX paboT. BeieneHne B yka3aHHOM IepeyHe J1abopaTOpHBIX pador,
OPOBOAMMBIX JJIi KOHTPOJSI U OIICHKH, OCYIIECTBISECTCA yYaCTHUKAMHU
0o0pa30BaTeIbHOrO IMpoLecca MCXOJAsl U3 OCOOCHHOCTEH IUIAaHUPOBAaHUS U
ocHamieHus kabunera ¢Gusuku. Ilpm osToM oOecreumBaeTcss OBIACHUE
O0y4aloUIMMHCS YMEHHUSIMHU NPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBHUCUMOCTEH (PU3MYECKMX BEJIMYMH M IIOCTAHOBKY OIIBITOB IO IPOBEpPKE
NPEI0AKEHHBIX TUIOTE3.

bonpioe BHWMaHWE ynenseTcs pENICHUI0 PACcYETHBIX W KadeCTBEHHBIX
3amau. [Ipu 3TOM miis pacu€THBIX 3a/1ad MPHOPUTETOM SIBISIOTCS 3a7a4d C SIBHO
3aJjaHHON (PU3MUECKO MOJIETbIO, TIO3BOJISIONINE IPUMEHSATh N3YYCHHbIC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zjesa Kypca, TaK W WHTETPUPYS 3HAHUS U3
pa3HBIX pa3nemnoB. (s KaueCTBEHHBIX 3a/1ad MPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBICHUM W TPOIECCOB B OKPY’KAIOLICH
XKU3HU, TpeOyrouue BblOOpa (U3MYECKOW Mojenu sl CUTyallud MpPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBum ¢ TpeboBaHusmu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECIEeUeHHI0 Y4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
(GbU3UKHM HAa YPOBHE CPEIHETO 00IIEero 00pa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
MPEeIMETHOIO KaOWHeTa (PU3MKU WM B YCJIOBHUSX HWHTEIPUPOBAHHOTO KaOMHETa
MPEIMETOB €CTECTBEHHO-HAYYHOIo IMKiIa. B kaOuHere (GU3UKH JODKHO OBITh
HeoOXxoauMoe JiabopaTopHOe OOOpYyJIOBaHWE [IJIsi BBIMOJHEHMS YKa3aHHBIX B
nporpaMme o GU3UKe YUYEHUUECKUX MPAKTHUYECKUX PadOT M JEMOHCTPAIIMOHHOE
o0opyi0BaHUE.

JleMoHcTpanimoHHOe o0opyaoBaHue (GOPMUPYETCS B COOTBETCTBUHU C
OPUHIIMIIOM MHUHUMQJIBHOM JOCTATOYHOCTU M OOECMEYUBACT IOCTAHOBKY
NEePEUYUCIICHHBIX B TporpaMme 10 (U3UKE KIIOYEBbIX JEMOHCTpAlUi IS
UCCJICJIOBAHUS  M3ydyaeMbIX SIBICHHMM H  MPOIECCOB, HOMIUPUYECKUX U
dbyHIaMEHTaTbHBIX 3aKOHOB, UX TEXHUUYECKUX TPUMEHECHHM.

JlaGopatopHoe 00OpynOBaHUE HJisi YYEHUYECKUX MPAKTUUECKUX pabdoT
dopMupyeTcsi B BUI€ TEMaTHYECKUX KOMILUIEKTOB M OOECIEYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4yecKue KOMIUIEKTHI
1abopaTOpHOr0 O000pYNOBaHUSA JOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUHM AHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPUTEIIFHBIX CUCTEM B BUJIE IUPPOBBIX JTa00OpaTOpHUid.

OCHOBHBIMHU LIETISIMU U3y4€HUS PU3UKH B 0011eM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue uHTEpeca M CTPEMJICHHS OOYYaIOIIUXCS K HAYYHOMY
U3YYEHHUIO TPUPOJbI, PA3BUTHE HX HWHTEJUIEKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS U (HOPMHUPOBAHUE
UCCJIEI0BATEIBCKOTO OTHOLIECHHUS K OKPY)KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHe HAyYHOTO MHMPOBO33PEHUSI KaK pe3yibTaTa HU3Y4CHHS
OCHOB CTPOCHHMSI MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DHU3UKU;

e (opmupoBaHue yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHUEM
dbu3MUeCKUX 3HAHUM ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mnpejCTaBICHUN O poiu (DU3UKKU I PA3BUTUSA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTi>KeHue 3TUX 1eledl 00ecreynBaeTcsl PelieHuEM CIEAYIOIUX 3ajad B

npolecce U3yyeHus Kypca GU3MKU Ha yPOBHE CPEAHETO 00111ero 00pa3oBaHus:

e MPUOOPETCHHUE CUCTEMBl  3HAHHU 00 o0mmx br3mIeCKuX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOpUsIX, BKJTIOYAS MEXaHHKY,
MOJICKYJSIpHYIO  (DM3UKY, ODJIEKTPOAMHAMHUKY, KBAaHTOBYIO (HM3UKY U
AJIEMEHTHI aCTPO(PU3UKY;

e (opmupoBaHHe yMEHUN TPUMEHSTh TEOPETHYECCKUE 3HAHUSA  JIS
oOBbsiCHeHHS (PU3WYECKUX SBICHUH B TPUPOAEC U JUISI TPUHSATHUS
MPAKTUYECKUX PELICHHUI B MIOBCEHEBHOM KU3HU,



e OCBOCHHME CIOCOOOB pEUICHUS PA3IUYHBIX 3a7a4 C SBHO 3aJaHHON
dbuznyeckod MoOAENbIO, 3a/lad, MOAPA3yMEBAIOIIUX CAMOCTOSITEIHLHOE
co3JlaHue (PU3NUECKON MOJEIH, aICKBATHOU YCIOBUSIM 3a]1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W MPHUHIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHMUECKUX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOUTYIO
cpeay,

e OBJIQJICHUE METOJAMH CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS U TPOBEACHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalvM3a W HHTEpHpeTaruu uHOOpMaInH,
ompeiesIeHHs] JOCTOBEPHOCTHU MOJTYUYEHHOTO Pe3yJIbTaTa;

e CO3JIaHUE YCJIOBUH ISl Pa3BUTHS YMEHUM MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOMN JEATETbHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIii ypOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoaAuTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIIO), B
11 knacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipeqmaraemeiii B mporpamMme 1o (QU3MKE TepedeHb JIa0opaTOPHBIX H
MPaKTUYECKUX paldOT SBISCTCS PEKOMEHJIOBAaHHBIM, YYHUTEIb JIEJIa€T BBIOOD
npoBeAcHUsT J1abOpaTOPHBIX pPabOT W OMNBITOB C YYETOM HWHIUBHUIYaJIBbHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3dnka U MeTOAbI HAYYHOI'0 IIO3HAHUSA

®usuka — Hayka o npupoxae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessl.
duznyeckue 3aKOHbI U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecTto ¢u3Mku B (GOpMUPOBAHMU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AnanoroBele U UU(POBBIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBmxeHHE. OTHOCUTEIBLHOCTh MEXAHHUYECKOTO JIBUKECHMUSI.
Cucrema otcuéra. TpaekTopusi.

ITepemernienre, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOEKIHUH HAa OCHU CHUCTEMBbI KOOpJMHAT.
Ciio)xeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE NpsSMOJIMHEHHOEe IBIKeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TNEpeMEeIICHUA
MaTepUabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonmHeitHoe  nBmkeHue. [[BUKEHHME  MaTepUalibHOM  TOYKH 1O
OKPY’KHOCTH C IMMOCTOSSHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsb. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHu4yeckne YyCTpOHMCTBA M NPAKTUYECKOE MPUMEHEHUE: CIHIOMETP,
JIBUKCHUE CHAPAJIOB, LICMTHBIE U PEMEHHBIC TIEpEIavH.

Jlemoncmpayuu

Moaenb CUCTEMBI OTCUYETA, WIUIIOCTPALMS KMHEMATHUYECKUX XapaKTCPHUCTUK
JIBHDKCHUS.

[Ipeobpa3oBaHue IBMKCHUH C MCIIOIB30BAaHUEM IMPOCTHIX MEXaHU3MOB.

[TageHue Teq B BO3AyXE U B PA3PEKECHHOM POCTPAHCTBE.

Habnronenue aBwkeHusl Tejla, OPOIICHHOTO TMOJA YyIioM K TOPU3OHTY U
FOPU30HTAIIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaICHUS.

Hanpapnenne ckopocTy Npu JBUAKECHUU MO OKPY>KHOCTH.



Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHnne HepaBHOMEPHOTO ABHKECHHUS C LIEJIbIO ONMPEIEIICHUS MIHOBEHHOU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, NPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3ydeHne nBUKEHUS 1IapUKa B BA3KOU JKUIAKOCTH.

N3yuenue nBuxeHus Tena, OpoIIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuamun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuninun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuanbHON TOUKU. TpeTuii 3akoH HproTOHA /1J1s1 MaTepuaabHbIX TOYEK.

3akoH BcemupHOro TtaroteHus. Cuma Tspkectd. IlepBas kKocMmuyeckas
CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl TpeHus (moxosi, CKoyibkeHus1, kaueHus ). Cuia tperus. Cyxoe
TpeHue. Cuiia TpeHUsl CKOJIBLKEHUSI U cujia TpeHus nokos. Koadduiment tpeHus.
Cuna conpoTUBIICHUS NPU IBUKEHUU TEJA B )KUJAKOCTU WM Ta3e.

[TocTynarenpHOE M BpamaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TeNa.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECUS TBEPJOTO TENA.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE IPUMEHEHHUE: IOJUIMITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne uHEpIUH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOMINX TEN.

Bropoit 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomoi

N3ydenne nBuxeHus OpycKa 1Mo HaKJIOHHOM MIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CHJI YIIPYIOCTH, BO3HUKAIOIIUX B MPYKHUHE U
pe3HOBOM 00pasIie, OT uXx AehOopMaIiiH.

UccnenoBanne ycinoBUil pPaBHOBECHsS TBEPAOrO TeEJd, HWMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akonvl coxpanenus ¢ mexanuke



Nmnynbc MarepuanbHOW TOYKHM (Tela), CUCTEMbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiapl U M3MEHEHHME HMMIYyJbCa Telld. 3aKOH COXPAHEHMS HMITYJIbCA.
PeakTuBHOE nBUKEHUE.

Pabota cunbl. MOITHOCTD CHJIBI.

Kunernueckass sHeprusi MarepualbHOM Touku. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU YHEPTUU.

[ToreHumanbHas DHEPIus. [ToreHuunanbHas DHEPrus YIPYro
nedhopMupoBaHHON  TpykuHbl.  [loTeHManbHass  3Hepruss Tena  BOJIU3H
ITOBEPXHOCTH 3€MIIH.

[TorennmanbHple ¥ HENOTEHIUWAJIbHBIE  CHUJIBL. CBs3b  paboOTHI
HEIOTCHIMAJIbHBIX CWJI C U3MEHEHUEM MEXAHWYECKOM DHEPrMU CUCTEMBI TeEll.
3aKOH COXpAaHEHHSI MEXaHUYECKOW SHEPTUU.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue yCTpOMCTBAa M IIPAKTUYECKOE NPUMEHEHUE: BOJOMET, KONED,
NPY>KUHHBIA [TUCTOJIET, JBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

[lepexoa MOTEHIMATBLHON SHEPTUN B KHHETUYECKYIO U 00paTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOUIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHHEM MEXaHWYECKOW YHEpPruu
TeJla Ha IPUMEPE PACTSKEHUSI PE3UHOBOTO JKI'YTa.

Paznen 3. MoJsiekyasipHasi pu3uKa ¥ TEPMOJHMHAMMKA

Tema 1. OcHosbl MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUYECKON TEOPUU M UX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBmxkenue. Juddysus. Xapaktep ABUKEHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BeniecTBa. MOJEIN CTPOCHUSI Ta30B, >XUIKOCTEU U
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjiesie. Macca u
pa3mepsl Mojiekys. KonmndectBo BemnectBa. [loctosHHass ABorajpo.

TemmoBoe paBHOBecue. Temmneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.

Mogens unpeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJICKYJSPHO-
KHHETHYCCKOW TEOPHUH HACAIBHOr0 rasza. AOCOIOTHAsS TeMreparypa Kak mepa
CpelIHEM KWHETHYECKOW HSHEPruy TEIJIOBOrO JABMXKEHHsS dYacTull raza. [llkama
temriepatyp KenbBuna. 1'a3oBbie 3akoHbI. YpaBHeHMe MenaeneeBa—Knamneipona.
3akoH JlanpToHa. M30mponeccsl B UI€aIbHOM ra3e C MOCTOSSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduyeckoe TmpeacTaBiIeHUE H3OMPOIIECCOB: M30TEpPMa, H30XO0pa,
nzobapa.



TexHu4yeckre yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnpIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BelEecTBa, (pororpaduu
MOJIEKYJ OPTraHUYECKUX COSTUHECHUI.

OnpiTel 0 1UDPYy3UN )KUIAKOCTEN U ra30B.

Mogens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita ITepHa.

OnBbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMMO/JICYCTBUA.

Mogens, WUTIOCTpUPYIOIAsi TPUPOY JTABJICHUS ra3a Ha CTEHKH COCy/a.

OnbITel, WIUTIOCTPUPYIOIIUE YPAaBHEHUE COCTOSHUSA MJICAIBHOrO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

OmnpeneneHue Macchl BO3JAyXa B KJIACCHOM KOMHAT€ Ha OCHOBE HM3MEPEHUM
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEPaTypPhl BO3/lyXa B HEH.

HccnenoBanne 3aBUCUMOCTU MEXKTY MapaMeTpaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepMmoauHnamuyeckass cuctemMa. BHyTpeHHsIsI sHeprusi TepMOJAMHAMHYECKOU
CUCTEMBI U crioco0bl e€ n3mMeHeHus. KonnyecTBo TerioTel u pabora. BHyTpeHHss
SHEPrus  OAHOATOMHOTO  WJAEalbHOTO  rasza.  Buugel  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3TyUeHue. Y IelbHas TeIIOEMKOCTh BEIIECTBA.
KonudecTBo TEmIoTH pu TEIionepeaye.

[TonssiTue 006 ammabaTtHOM mporecce. I[lepBeIii 3aKOH TEPMOIWHAMUKHU.
[IpumeneHnue mepBOro 3akoHa TEPMOAMHAMUKH K wu3ompolieccaM. ['paduueckas
UHTEpIpeTaIys padoThl rasa.

Bropoii 3akon TepmonuHamMuku. HeoOpaTuMoCTh MpOIIeCCOB B MPUPOJIE.

TeroBble  mammuHbl.  [IpyHOMOBI  JEUCTBUA ~ TEIUIOBBIX  MAIIIMH.
[IpeoGpa3oBanus HSHEpPrUM B TEIUIOBHIX MamnHax. KoadduimeHt mnone3Horo
nerictBus TeroBod MammHBL [lukn KapHo u ero xoad@uimeHT Mojae3HOoro
JEUCTBUS. DKOJIOTUUYECKHUE MPOOIEMBI TETTOIHEPTETHKH.

TexHuueckne YCTPONCTBA M MPAKTUYECKOE TPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CrOpaHus, OBITOBOU XOJI0IMJIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEW J>HEpPruM Tejia MPU COBEPIICHHH PabOTHI: BBUIET
mpoOKku W3 OYTBUIKH TIOJ JEHCTBHEM CXXATOTO BO3[yXa, HarpeBanue 3dupa B
JATYHHOU TpyOKe MyTEM TpeHusl (BHICOACMOHCTPAITH).

N3meHeHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Tejla NpH TeIionepeaye.

OnpiIT 1m0 ananabaTHOMY pACHIMPEHHIO BO3JyXa (OMBIT C BO3AYILIHBIM
OTHHUBOM ).



Mopaenu napoBoil TypOUHBI, ABUTATENsl BHYTPEHHETO CrOPaHUsl, PEAKTUBHOIO
JBATATEJIS.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3Mmepenne yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmosanusa eeujecmea. Pazoevie nepexoonl

[TapooOpa3zoBanue u koHaeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAS BIIAJKHOCTh BO31yxa. HacelleHHBI map. YaenbHas TeEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JAABJICHHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUs CBOMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble Marepuanbl. llnaBineHue wu
KpUCTau3anus. Y nenpHas tersiora riasineHus. Cyonumanus.

VYpaBHeHuUE TEMIIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHME: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHM MOJYYEHUS COBPEMEHHBIX MAaTE€pUasoOB, B
TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOT U H.

Llemoncmpayuu

CBoiicTBa HACBILIEHHBIX MAPOB.

Kunenve npv noHWKEHHOM [1aBICHUMU.

Cnioco0bl U3MEPEHUS BIAXXHOCTH.

HaGmronenne HarpeBaHus U IJIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMoHcTpanust KpUCTAJLIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3mepenne 0OTHOCUTENBHOM BIAaXKHOCTH BO3/yXa.

Paznen 4. JiaekTpoguHaMHuKAa

Tema 1. dnekmpocmamuka

OnekTpu3auust Ten. OJEKTpUYEeCKUWid 3apsan. J(Ba BHIAa 3IIEKTPUYECKUX
3apsiioB. IIpOBOJHMKM, OUANEKTPUKU U MOJYNPOBOAHUKH. 3aKOH COXPAHEHUS
AJIEKTPUYECKOT0 3apsiaa.

B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblid 3JIEKTPUUECKUI 3apsi.
Onektpuueckoe mone. Hanpsk€HHOCTh 3nekTpuueckoro mnois. I[IpuHoun
CYHEPIIO3ULMH BJIECKTPUYECKUX IOJIEH. JIMHMM HaANpsyKEHHOCTH AIEKTPUYECKOTO
TIOJIAL.

PaGora cunm  snexrpocratmueckoro  mois.  [lotenmman.  PasHocTh
MOTEHIUANOB. [IpOBONHMKM W JOMINIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJIE.
JlvanekTpuyeckas NpOHUIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DIeKTpOEMKOCTh MIIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

TexHnyeckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHHE: 3JIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasl 3allliTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aniapar, CTPYWUHBIN IPUHTEDP.



Jlemoncmpayuu

Y CTpONCTBO U IPUHIUII JEUCTBUS DIIEKTPOMETPA.

B3aumonencTBre Ha3JIEKTPU30BaHHBIX TEIL.

DIIEKTPUUYECKOE TTOJIE 3aAPSIKEHHBIX TEJL.

[TpoBOJHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMPNEKTPUKH B 3JIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh JJICKTPOEMKOCTH IUIOCKOIO KOHJAEHCAaTtopa OT IUION[aau
IJIACTHH, PACCTOSHUS MEXAY HUMU U IUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEprus 3apsiKEHHOT0 KOHJIEHCATOpa.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mepenne 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DJIEKTPUUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUECKOTO TOKA.
Hctounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTka LEMu.

DJIEKTPUUYECKOE COMPOTUBIICHUE. YAEIbHOE COIMPOTUBICHUE BEILIECTBA.
[TocnenoBaTenbHOE, MapajlieIbHOE, CMEIIAHHOE COCTMHEHNE MPOBOIHUKOB.

PaGora oanextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCT
AIEKTPUUYECKOTO TOKA.

DNEeKTpOABWKYIIasl CHJIa U BHYTPEHHEE CONPOTHBIEHUE WCTOYHUKA TOKA.
3axon Oma /15 TOJTHOM (3aMKHYTOM) anekTpudeckoit nenu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAasi ~ NPOBOJAMMOCTb  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBogHUKMY. CobcTBeHHas 151 IIPUMECHAasI MIPOBOAUMOCTD
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBogHUKOBBIE TPUOOPHI.

DONEeKTpUYEeCKUid TOK B  pacTBOpax M  paciiiaBax  3JIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOLUALIUS. DIEKTPOIIH3.

DNeKTpUUeCKU TOK B Ta3zaxX. CamMOCTOSTEIbHBIA M HECAMOCTOSTEIbHBIN
pazpsan. Momuus. [Ltazma.

TexHuueckue yCTpOMCTBA M MNPAKTHUYECKOE MPHUMEHEHUE: aMIIEPMETP,
BOJITMETP, pPEOCTaT, HWCTOYHMKH TOKA, OJIEKTPOHATPEBATEIbHBIE MPUOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN THO],
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOTHUKOBBIA TNO/, TaThBAHUKA.

Jlemoncmpayuu

N3Mmepenune CUitbl TOKa U HapsIKEHUS.

3aBUCUMOCTh COINPOTUBIEHUS LWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IJIOIIAH MONEPEYHOr0 CEYEHHS U MaTepHUala.

CwmenanHoe COeJMHEHUE MTPOBOJHUKOB.



[Ipsimoe wu3MepeHHe HBIEKTpOABMKYIIEH cuiabl. KopoTkoe 3amblkaHHUE
raJIbBAHMYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONMPOTHUBIICHHUS.

3aBUCUMOCTb COITPOTUBIIEHUS METAJJIOB OT TEMIIEPATYPBHI.

[IpoBOAUMOCTB 3JIEKTPOIUTOB.

HckpoBoii paspsa U IPOBOAUMOCTb BO31yXa.

OaHOCTOPOHHSIA MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

N3y4eHne CMEIIaHHOTO COEUHEHUSI PE3UCTOPOB.

N3mepeHue 3neKTpOABMKYLIEH CUJIbl MCTOYHUKA TOKAa M €ro BHYTPEHHETO
COMPOTHUBIICHHUS.

Habmronenue anexrponusa.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsa B 10 kilacce oCyHIECTBISIETCS C
y4ETOM COJAEPKATENbHBIX MEXIPEIMETHBIX CBSI3€M € KypcaMu MAaTeMaTHKH,
OMOJOTUHU, XUMUH, TeoTpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsamus, CBA3aHHBIE C W3YYEHHEM METOJOB HAy4yHOTO
NO3HAHUS: SIBJICHHE, HAy4HbId (akT, runores3a, (u3MyecKkass BEIUYMHA, 3aKOH,
TeopHsi, HAOIIOIEHNE, IKCIIEPUMEHT, MOAEIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: peuieHue CHCTEMbl YpPAaBHEHMH, JHHEWHas QyHKIuS,
napaboia, runepooia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIMH:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKLIHUN HA OCU KOOPAWHAT, CJI0)KEHHE BEKTOPOB.

Buonoeusa: MexaHn4ecKkoe IBUKEHHE B >KMBOW Npupoze, Auddysus, ocMoc,
TEIJIOOOMEH KUBBIX OPraHU3MOB (BUABI TEIUIONEpPEaul, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBIICHUS B )KMBOU IPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHHUE BEUIECTBA, CTPOEHNUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAsE Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TeEJ, JKUIAKOCTEH H
ra3oB, JJICKTPUYECKHE CBOMCTBA METAJUIOB, 3JEKTPOJUTHYECKAs IUCCOLUALUS,
raJibBaHUKA.

l'eoepagpua: BIaxXHOCTH BO3/lyXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonozus: mpeodOpa3oBaHUE JBHKEHUH C HCIOJIB30BAaHUEM MEXaHH3MOB,
y4€T TpeHUs B TEXHHKE, IOAIIMIIHUKY, HCIOJb30BAaHUE 3aKOHA COXpPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET M JAPYTHE), JIBUraTeb BHYTPEHHETO
CrOpaHusi, mapoBasi TypOHHa, OBITOBON XOJOJWJIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJIYYEHHsSI COBPEMEHHBIX MAaTEpHaIOB, B TOM YHUCJIE€ HAHOMATEpPHAIOB, M
HAHOTEXHOJIOTMH, 3JIEKTPOCTATUYECKasl 3aluTa, 3a3€MJIEHUE 3JIEKTPOIPHOOPOB,
KCEpOKC, CTpYHHBIN HIPUHTED, AIIEKTPOHAIPEBATEIIbHbBIE npubopHI,
ANEKTPOOCBETUTENbHBIE TPUOOPHI, FAIbBAHUKA.
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Paznen 4. JiaekTpoguHaMuKa

Tema 3. Mazcnummnoe none. IneKmpomMazHUmMHAs UHOYKUUA

[TocTtossHHble  MarHuThl.  B3auMonencTBHE€  MOCTOSIHHBIX ~ MAarHuTOB.
MarautHoe 1mone. Bexktop MarHuTHOM uMHAyKiuu. [IpuHinun cynepno3uuuu
MAarHATHBIX MoJjed. JIMHMM MarHUTHOM MHAYKIMU. KapTWHa JIMHUN MarHuTHON
WHIYKIWHU M0JI1 HOCTOSTHHBIX MArHUTOB.

MarauTHoe TIOJ€ TPOBOAHHUKA C TOKOM. KapTuHa JHMHUH WHIYKIUU
MAarHUTHOTO MOJISI JJIMHHOTO MPSAMOTO MPOBOAHUKA M 3aMKHYTOTO KOJIBLEBOTO
MPOBOJHUKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaelctBue npoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HaIpaBJIeHUE. [[BUKEHHE 3apsiKEHHOW YaCTHUIIbI
B OJIHOPOJTHOM MarHuTHOM noJie. Pabota cusbl JlopeHia.

SIBneHue BIEKTPOMAarHUTHOM MHAYKIMH. [IOTOK BekTOpa MAarHuTHOM
WHJYKIUUA. OJEKTPOABMIKYIAST CHJIA HWHIAYKIUMUA. 3aKOH JJICKTPOMArHUTHOM
uHaykuuu dapanes.

BuxpeBoe nsnekrpuueckoe Tmose. IJIEKTPOABUXKYIIAs CUJIa WHIYKIUUA B
MPOBOJAHUKE, JBHXKYIIEMCS TOCTYNATEIbHO B OAHOPOIHOM MAarHUTHOM TIOJIE.

[Ipasuiio Jlenua.

NHaykTUBHOCTE.  SIBIEHHME CaMOMHAYKLUMH. OJIEKTPOABWKYIIAs CHIIA
CaMOMHIYKIIUH.

DHeprusi MAarHUTHOTO TOJISL KATYIIKUA C TOKOM.

DIEKTPOMAarHUTHOE TOJIE.

TexHuuecknue yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSIHHBIC
MAarHMThl, JJIEKTPOMArHUTBI, J3JICKTPOJABUrATENIb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS 1I€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMYA MAarHUTHOTO TIOJISL.

B3aumoperictBue 1ByX MPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JevictBre cuibl JIopeHIa Ha HOHBI AJIEKTPOJINTA.

SIBneHne 3EKTPOMArHUTHON UHAYKIIUH.

[IpaBuno Jlenua.

3aBUCUMOCTb SJIEKTPOJABIKYIIEH CUJIbI UHAYKIUUA OT CKOPOCTH H3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBrieHnEe caMOMHIYKIMH.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomwi

N3ydyeHrne MarHuTHOrO MOJIsl KaTYIIKH C TOKOM.

HccnenoBanne AelCTBUS MOCTOSIHHOIO MarHUTa HA PAMKY C TOKOM.



HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAzZHUMHbLE KOJ1€OAHUA

Konebarenbnass  cuctema.  CBOOOJIHBIE  MEXaHMYECKHE  KOJeOaHHUS.
["apmonnyeckue konebGanus. Ilepumon, wacrtora, amrumutyaa u (aza xoseOaHUU.
IIpyxUHHBIM MasATHUK. MareMaTU4eCKUW MasTHUK. YPaBHECHHUE TapMOHHUYECKUX
kosnebanuii. [IpeBparienue 3Hepruu Npyu rapMOHUYECKUX KOJIEOAHUSX.

Konebarenbubiii koHTyp. CBOOOIHBIE 3JIEKTPOMAarHUTHbIE KOJeOaHHS B
UJeaIbHOM Ko0j1e0aTeIbHOM KOHTYpe. AHAJOTHS MEXIYy MEXaHUYECKUMH H
ANEKTPOMAarHuTHeIMU KoJjeOanusimu. @dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPrUU B UJEATBHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyxaromuX KojeOaHUsX. BbIHYK€HHbIE MEXaHUYECKUE
kosieOanus. Pezonanc. BeiHyX/1€HHbBIE 2IEKTPOMArHUTHBIE KOJIEOAHNS.

Ilepemennblii  TOK. CHHYCOMIANbHBIA TEPEMEHHBIA TOK. MOIIHOCTB
NEPEMEHHOr0 TOKa. AMIUIUTYJHOE U JIEWCTBYIOIEE 3HAYEHUE CHUJIBI TOKA H
HAIPSDKCHMUS.

Tpancdopmatop. [IpousBoacTBo, nepenada U NOTPeOICHUE ANEKTPUUECKOU
HHEPrur. DKOJOTUYECKHE PUCKH NMPHU MPOU3BOACTBE 3JeKTporHepruu. KymbTypa
UCITOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHuueckne yCcTpOHCTBAa M MPAKTHUYECKOE IMPUMEHEHUE: SJIEKTPUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONEpeaay.

Ilemoncmpayuu

HccnenoBanne mnapaMeTpoB KosieOaTeIbHON CUCTEMBI (TMPYKUHHBIA WU
MaTeMaTUYECKUN MasITHUK).

HabGmonenne 3aTyxaronmx KojaeoaHui.

HccnenoBanne CBOMCTB BRIHYKIEHHBIX KOJICOaAHUT.

Hab6monenue pesonanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

OcuuorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HANPSDKEHUSI OT BPEMEHU) s
AJIEKTPOMATrHUTHBIX KOJICOaHUH.

Pe3oHaHCc mpu 1OCIIETOBAaTENbHOM COEIWHEHHH PE3UCTOPA, KaTyIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JEKTpOoNnepeadHn.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanue 3aBUCUMOCTH MEPUOAA MalbIX KOJIEOAHHWM Tpy3a Ha HUTH OT
JUTMHBI HUTH W MaccChl Tpy3a.

HccnenoBaHue MEPEMEHHOT0 TOKAa B LENM W3 IOCJIEN0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKHU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUNHbBLE 60TIHbL



Mexannyeckue BOJIHBI, yClOBUsS pacnpocTpaHenus. Ilepuon. CxopocThb
pacnpoCTpaHeHus W JJWHA BOJHBL llomepeuHble W NOpPOJIOJIBHBIE BOJHBI.
WuTtepdpepenius u nuPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3NYYEHHUS SJICKTPOMATHUTHBIX BOJIH.
B3aumnas opuenrauus Bekropos E, B, V B anexkrpomaruutHoii Bonne. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaK€HHE, MpEToOMIICHUE, MoJsapu3aius, Audpakius,
unrepdepennus. CKOpoCTh JEKTPOMArHUTHBIX BOJIH.

[IIxana »1M€KTPOMarHUTHBIX BOJH. [[puMeHEHHE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIUIIBI paIUOCBS3U U TeNeBUACHUS. Paanonokanus.

DIJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEIbI.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTBI, YJIbTPa3ByKOBasi JWArHOCTUKA B TEXHUKE M MEIUIIMHE, pajap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-nieus.

Llemoncmpayuu

O6pazoBaHue U pacpOCTPaHEHHE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Koneburomeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne orpakeHus ¥ MpesIoMIICHUS] MEXaHUYECKUX BOJIH.

Ha6monenne untepdepeninu u Auppakiny MeXaHU4eCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGnronenue cBsI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUTUTYAOW H
4acTOTOM KoJieOaHuH.

UccnenoBanue CBOWCTB AJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
peJIOMJICHHE, OJIsIpu3aus, 1udpakius, nHTepdepeHITHS.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonuHENWHOE pacHpoOCTpaHEHUE CBETA B
ogHopoaHou cpene. JIyu ceera. TouedHbI ICTOYHHUK CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpakeHHUsI cBeTa. [locTpoeHne m3o0pa)keHuil B
IJIOCKOM 3€pKalie.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOTIOTHBIN MOKA3aTENb
npenomieHus. l[lonHoe BHyTpeHHee oTpakeHue. lIpenenbHblii yroja IOJIHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcust ceta. ClnoxHBIN cocTaB Oemoro ceera. L[Ber.

ColOuparomue # pacceWBaromue JuH3bBL. ToHKas JwmH3a. DokycHoe
paccTosiHUE M ONTUYEeCKas Cujla TOHKOW JMH3BL. [locTpoenune wn3oOpakeHuil B
coOuparomMx U paccenBaromux JuH3ax. opMyna TOHKOU JHMH3BI. Y BEIUYECHUE,
JTaBaeMoO€ JIMH30MH.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON OTITUKH.



BonnoBass ontuka. WuaTepdepenuuss cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBuss HaOmOIEHUST MAaKCUMyMOB W MHHUMYMOB B HHTEp(EpEHIITMOHHOMN
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

HNudpakmus cBera. JudpakuronHas pemeérka. YciaoBue HaOIOACHUS
[JIABHBIX ~MaKCUMyMOB TIpM MaJEHUU MOHOXPOMATHYECKOrOo CBeTa Ha
IU(GPaKUUOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHudeckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
dboToanmapar, NPOEKIMOHHBINA ammapaT, MHUKPOCKOM, TEJIECKOM, BOJOKOHHAS
onTHKa, TudpakimoHHas pemérka, moJsIpousl.

Jlemoncmpayuu

[IpssMonuHeliHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMJICHHUE CBETa.
Onrtruueckue mpudOopHI.

[TomHOE BHYTpEeHHEE OTpakeHue. Moiesib CBETOBOIA.

HccnenoBanue cBOMCTB U300payKeHU B JTMH3AX.

Mopenn MUKpPOCKOTIa, TeJIeCKOoTa.

HaGmonenne natepdepeHnm crera.

HaGmonenune nudpakuuu ceera.

HaGmonenne nucnepcuu ceera.

[TonyueHue cnekTpa ¢ MOMOIIbIO IPU3MBI.

[Tony4yeHnue cnekTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKH.

HaGmronenue nosisipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomol

N3mepenue nokazaress NpeJoMIeHUs CTEKIA.

HccnenoBanue cBOMCTB M300paKeHUN B JIMH3AX.

HabGmronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CTIENMAJIBHON TEOPUU OTHOCUTEIbHOCTH

'pannnpl  NpUMEHMMOCTH  KJIacCMYeCKOoM  mexaHuku.  [loctynatsl
CIICLIMAJIbHOW TEOPUHU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTHU
CBETa B BaKyyMe, IPUHILIHUI OTHOCUTEIIbHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHHU U COKpalIeHUE
JUTUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBIL.

CBs13b Macchl C SHEPrUed U UMITYJILCOM PEIATUBUCTCKOM YaCTUIIbI. DHEPrus
MTOKOSI.

Pazgen 7. KanToBas pusuka
Tema 1. dnemenmuvt K6AHM OGO ONMUKU
®otonbl. @opmyna [lnanka cBs3u s3HEeprun (PoToHA ¢ €ro YacTOTOU. DHEeprus
U UMITYJIbC (DOTOHA.



OtkpeiTue u uccienaoBanue orodrddexra. OnbiTel A. I'. CroneToBa. 3aK0oHBI
dorordpdexra. YpaBHenue OitHmTerHa ana dotodddexra. «KpacHas rpaHuna»
dboTorddexra.

Hasnenue ceeta. OnwiTel I1. H. JIeGenera.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHudeckue yCTpoWCTBA U MPAKTUYECKOE MPUMEHEHHE: (DOTOIIEMEHT,
doTongaTuuk, colHeUHas 6arapes, CBETOAUO/I.

Jlemoncmpayuu

®dotor(ppeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

Uccnenosanue 3akoHOB BHeHIHEro GoTo3ddekra.

Cseroauos.

Conneunas Oarapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHUIO o -4acTHI.
[Inanerapnas moxaenb artoma. Iloctymarel bopa. M3nydeHue U MOTJIOLIECHHE
(OTOHOB TpH TEpexoje aToMa C OJIHOTO YPOBHsS DHEPruu Ha Jpyroi. Buisl
cnekTpoB. CIEKTp YPOBHEN SHEPIUU aTOMa BOAOPOAA.

BonnoBbie cBoiicTBa yactull. BonHel ne bpowsist. KopnyckyisipHO-BOIHOBOM
TyaJli3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYCHHE.

TexHu4eckne yCTpOCTBA M MPAKTHYECKOE NPUMEHEHHE: CHEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMIBIOTED.

Ilemoncmpayuu
Mognens onsita Pesepdopaa.
Onpenenenue JIMHBI BOJIHBI J1a3epa.
HaGmonenne muHEHYaThIX CIEKTPOB U3TYICHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi
Hab6monenne mMHEHYaToro CreKTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JTOKA3bIBAIOIINE CJIOKHOCTh CTpOoeHHs siapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHWio  cocTaBa
paanoakTuBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, ramma-u3IydeHUs.
BnusiHue paaroakTHBHOCTH Ha KMBbBIE OPTraHU3MBI.

OTtkpbiTHE TIpOTOHA U HeWTpoHa. HyknoHHas monens sanapa ['eitzenOepra—
NBanenko. 3apsg sapa. MaccoBoe unciio sjpa. M30Tomnsl.

Anbda-pacnman. ONEKTPOHHBIA MW TO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydyeHue. 3aKOH paJuoakTUBHOIO pacraja.

DHeprus CBsi3U HYKJIOHOB B sifipe. S nepHblie cuibl. [Jedext maccsl spa.

SAnepHble peakunu. Jlenenue u CUHTE3 S€P.



Anepnsiii peaktop. Tepmosnepubiit cunte3. [IpoOiieMbl W TEPCHEKTUBHI
AIEPHON SHEPIETUKNA. DKOJIOTUYECKHUE ACIIEKThI IAEPHON SHEPTETUKHY.

DOneMeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAaOJIIOIEHHS U PETUCTPALIUU AIEMEHTAPHBIX YAaCTHUL.

dyHaaMeHTadbHble B3auMoAeicTBusA. EAMHCTBO (hr3nueckoil KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBa U IMPAKTUYECKOE IPUMEHEHUE: T03UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CUY€TunK MOHU3HUPYIOINUX YaCTHLI.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

HccnenoBanne TpekoB YacTHI] (110 TOTOBBIM (hoTorpadusim).

Paspnen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3IUKH

DTtanbl pa3BUTHS aCTpOHOMUU. [IpuKinagHOe U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nHoro neba. Co3Be3gusi, sipKue 3BE3NBI, IUIAHETHI, UX BHJIUMOE
JBH>KCHUE.

CosniHeuHasi cucTeMa.

Connue. ConHeuHast akTUBHOCTh. McTounuk sHeprun CosiHIA M 3BE3.
3BE3M1bI, UX OCHOBHBIE XapaKTEPUCTUKH. [[narpamMma «CHEKTpalbHBIM Kiacc —
CBETUMOCTB». 3BE31bl TJIABHOM MOCIEAOBATEIBHOCTU. 3aBHCUMOCTh «Macca —
CBETUMOCTB» I 3BE3] TJIaBHOW MOCIEI0BATEIBHOCTH. BHYTpEeHHEE CTpOEHHE
3BE311. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUHN U 3Botounn ConHua u
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[lyts — Hama I'amaktuka. Ilonmoxenue u aBwkenue CoJiHIIA B
lNamaktuke. Tunbl ramaktuk. PaguoranakTuku u kBazapbl. YEpHBIE IBIPHI B SiApax
rajgaKTUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ia. Paz0eranue ramakTuk.
Teopus boisbmoro B3peiBa. PenukToBoe n3nydeHue.

Macmrabnas ctpykTypa Beenennoit. Metaranaktuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Vuenuueckue nabarooenus

HaGmronennst HeBOOPYKEHHBIM TJ1a30M C UCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUIOKESHU I JJIS OTIPEICIICHUS TOJI0OXKEHUSI HEOSCHBIX 00OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHbIE cO3Be3Ausl CEeBEpHOTO MOTYIIAPUS U SIPKUE 3BE3/IBI.

Hab6mronenns B Teneckomn Jlynsl, mianet, Mueanoro [TyTu.

O0o01maromee MOBTOPEHUE

Ponsr ¢u3ukm W acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAILHOM U ATUYECKOU chepax NesITENbHOCTH YeI0BeKa, pOJib U MECTO (PU3UKU
Y ACTPOHOMHUHU B COBPEMEHHON HaYyYHOU KapTUHE MHUPA, POJIb PU3HUECKON TeOpUHU
B (opMupOBaHMM MPEICTABICHUNH O (PU3NUECKON KapTUHE MHpaA, MECTO



(u3nueckoil KapTUHBI MHpa B OOLIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTaBJIECHUMN O IPUPOJIE.

Me:xnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kmacce ocymecTBisieTcs C
y4ETOM COJEPKATEIBbHBIX MEKIPEIMETHBIX CBSI3€M C KypcaMu MaTEMAaTHKW,
OMOJOTUHU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAyYHOI'O
MO3HAHUsA: SIBJIEHUE, HAy4HbIM (akT, runores3a, (pu3nmyeckas BeIMYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIEPUMEHT, MOJEIIUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: peMIEHUEe CHUCTEMbl YPABHEHUW, TPUTOHOMETPUYECKHE
(YHKIUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKUUH HA OCH KOOPAHMHAT, CI0KEHUE BEKTOPOB,
NPOU3BOJIHBIE 3JEMEHTapHbIX (YHKIMM, TpHU3HAKA MOJ00MSI TPEYroJbHUKOB,
oTpeJieNieHHe TUIOIIAIU II0CKUX (puryp u oobéma ted.

buonocus: »nexktpuyeckue SBICHUS B JKUBOM MpHUpOAE, KojeOaTellbHbIe
JIBUKEHUS B KUBOW MPUPOJIE, ONTUYECKHUE SIBJICHUS B KMBOW MPUPOJIE, JEHCTBUE
paguanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAINIMYECKAS! CTPYKTYpa TBEPABIX
TEJN, MEXaHU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKONW pEIIETKH, CIEKTPaIbHBIH
aHaIN3.

l'eoepagus: MarHuTHbIE TONIOCAa 3€MJIM, 3aJeKd MAarHuUTHBIX Py,
poTochEMKa 3eMHON TOBEPXHOCTH, NMPEACKA3aHUE 3EMIIETPSCEHUI.

Texunonoeua: JTUHUW DIIEKTPOIEpPEeNad, TIEeHEpaTop IEPEMEHHOIO TOKa,
NIEKTPOABUTATENIb, WHAYKIIMOHHAs II€4Yb, pajap, pPaJuONpPUEMHHK, TEIEBU30D,
anteHHa, tenedoH, CBY-meub, NMPOCKIIMOHHBIM armapar, BOJOKOHHAsS OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpEIHEro OOIIeTo
oOpazoBanus (0a30BbI YPOBEHB) JOJKHO OOECICUUTHh TOCTUKEHUE CIETYIONTUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIC PE3ybTaThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTh OOYYaroOIIMXCs PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCUHUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIESITEILHOCTH B MPOIIECCE peaar3aliii OCHOBHBIX HaIpPaBJICHUU
BOCIUTATEIbHOU I€SATEIBHOCTH, B TOM YUCJIE B YACTHU:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAkKAAHCKOM MO3UIIMM 00YJAIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUHUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIOBEYECKUX T'yMAaHUCTUYECKUX H
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakIAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAMOYIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHUE B3aNMOJIECTBOBATh C COLUUAIBHBIMU MHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHIMCKUX YUEHBIX B 0071aCTH (DU3UKU U TEXHUKHU;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHNUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYSACh HA MOPAJIBbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JINYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIEeTro (U3NYECKON HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:



MHTEPEC K pa3IMyHbIM cdepam NpodecCHOHANBHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTU
(bY3UKHM HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYILECTBIIEHUE JEUCTBUM B OKPYKAIOIIEN CPELEC HA OCHOBE
3HaHUS LEeJIeld YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA;

paclIMpeHue OmblTa AEATEIbHOCTH JKOJOTMYECKOW HAIPaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAaHHWE LEHHOCTH HAy4YHON JESITENIbHOCTH, TOTOBHOCTh B MpoLEcCe
U3ydeHHs  (U3MKU  OCYHIECTBISTH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHBIE YUeOHbIEe JeHCTBHSI
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEIbHO  (hopMyNnMpoOBaTH W aKTyaJlU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENIENIATh I JeATCIIbHOCTH, 3a7aBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTHKEHMUS,
BBISIBIIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMs] B  paccMaTpPUBaEMbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IIAH PEIICHHS MPOOJIEMBbI ¢ YYETOM aHAIHM3a HMEIOIIUXCS
MaTepHaIbHbIX U HEMATEpHUAIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHBBI B JEATEILHOCTD, OIICHUBATh COOTBETCTBHUE PE3YJbTATOB
1IEJISIM, OIIEHUBATh PUCKH MOCJICACTBUM AEATCIHHOCTH;
KOOPAWHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBHUSIX  PEAIbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieqoBaTeJIbCKHe 1eCTBHUA .
BJIaJICTh HAYYHOM TEPMHUHOJOTHEH, KIIOYEBBIMM MOHATUSIMU U METOJaMU
bu3nUecKol HAyKH;
BJIaJICTh HABBIKAMH y4€OHO-MCCIIEOBATEIBCKON 1 MPOEKTHON JeSITEIbHOCTH
B 00JlacTH (QU3HUKU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIILHOMY MOUCKY



METOJIOB pEIIeHUs 3a]ad (U3HYECKOTO COJEpKaHMs, MPUMEHEHHIO Pa3IMYHbIX
METO/I0B [TO3HAHUS;

BJaJ€Th BHUJAMU JACSATEIBHOCTH IO IMOJYYEHHIO HOBOI'O 3HAHMS, €ro
MHTEpNpETalny, MNpeoOpa3OoBaHUI0 M MPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[JaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISBJISTh TMPUYMHHO-CJIEJACTBEHHBIE CBSI3M M AaKTyaJU3MpOBaTh 3a/aady,
BBIIBUT'ATh THUIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHThl JUIs JI0Ka3aTesbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MMapaMeTPbl U KPUTEPUH PEILICHUS;

aHANIM3UPOBATH TIOJIYYEHHbIE B XOJE pEIICHHUs 3aJadd  Pe3yJbTaThl,
KPUTHUYECKHU OLICHMBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

CTaBUTh M (OpMyIUpoBaTh COOCTBEHHBbIE 3aJadyd B 0Opa3oBaTeIbHOU
AESITETFHOCTH, B TOM YHCJIC IPU U3yYEeHUU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAaIIHsIM, OIICHHUBATh MIPHUOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HaHUs 1O (U3MKE B TNPAKTHUYECKYIO 00JacTh
KU3ZHEEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIJIBUTaTh HOBBIC HJIEH, MPEJIaraTh OPUTHHAILHBIC TTOIXO/IbI U PEIICHUS;

CTaBUTH POOJIEMBI U 33]1a4H, JIOMYCKAIOUME aTbTePHATUBHbBIC PEIICHHUS.
PabGora ¢ undgopmanmeii:

BJIa/IETh HaBBIKAMH TOJy4YeHUs WHOOpMau (U3HMUECKOTO COJIEpKaHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSITEJILHO OCYILIECTBIATh TOUCK, aHaJu3,
CUCTEMATH3alMI0 W MHTEpIpeTaluio UHGOPMAIMK PA3TUYHBIX BUIOB U GopM
IPE/ICTAaBIICHUS;

OILICHUBATh JIOCTOBEPHOCTh UH(OPMAIINK;

UCIIONIb30BaTh  CpeACTBA  HMHGOPMAIMOHHBIX HU  KOMMYHUKAITMOHHBIX
TEXHOJIOTUW B PEIICHWU KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTraHU3aI[MOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN AProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PEecypcocOepeKeHusi, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3NYECKOTO COAEpXkaHUS B pa3IMYHBIX (opmaTax C
y4€TOM Ha3zHa4YeHUsS WH(OpPMAIUU U TIEJIEBOM ayJUTOPUHU, BHIOUPAs ONTUMATHHYTO
(GopMmy mpencTaBiIeHUs U BU3YyaTU3alUH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

OCYIICCTBIISITh OOIIEHWE Ha Ypokax (U3MKH W BO BHE-YPOUHOM
NEATENbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM  KOHGIMKTHBIX CHUTyallud ¥ CMATYATh
KOH(JIMKTHI;

Pa3BEPHYTO W JIOTUYHO M3JIATaTh CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;



[IOHUMAaTbh W MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEUCTBHA C Y4YETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YICHA KOJUICKTUBA,

IIPUHAMATh  L€Id COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPJMHUPOBATh JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacupenensaTh poid ¢ YYETOM MHEHUW YYaCTHUKOB, OOCYXIaThb pe3yibTaThl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIaJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C M[O3ULUU HOBU3HHBI,
OPUTMHAIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEACHUE B Pa3JIMYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHBIE YHHBEPCAJIbHBIE YUeOHbIE AeilicTBUS
Camoopranusanus:

CaMOCTOSITETTLHO OCYIIECTBIIATH IMO3HABATEIBHYIO JEATEIHHOCTh B OOJIACTH
(GU3MKH W acCTPOHOMHH, BBISABJIATH MPOOJEMBI, CTaBUTh M (HOPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSATEJILHO COCTABJIATH IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/iay, TUIaH BBIMOJTHEHUS TPAKTUYECKON paboThl C YYETOM UMEIOUTUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MIPEANOUYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHUIO DJPYAUIMA B 00JaCTH
(Gu3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BaTENbHBINA U KYIbTYPHBIH YPOBEHB.
CaMOKOHTPOJIb, IMOLMOHAJIbLHBII UHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYAaIlMsIM, BHOCUTh KOPPEKTUBHI B JIE€SITEIbHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IEIISIM;

BJIQJICTh  HABBIKAMH  TIO3HABAaTEIbHOW  pedJeKCMH KAk  OCO3HAHUS
COBEpINAEMbIX JIEUCTBUIA W MBICTUTEIBHBIX TIPOIECCOB, WX PE3yJNbTaTOB W
OCHOBaHUM;

UCTIOJIb30BaTh MPHUEMBI pedIIeKCHH I OLIEHKH CUTYallld, BHIOOpa BEPHOTO
pEIICHHS;

yYMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 WX
CHUKCHHUIO;



MpPUHUMATh MOTHBBI W apTryMEHTBHl APYTHX TMPU aHAIU3E pPE3yIbTaTOB
TeSTETHHOCTH;

MPUHUMATH ce0sl, TOHUMasi CBOM HEJTOCTATKU U JIOCTOMHCTBA,

MpUHUMATh MOTHBBI W apTyMEHTHl APYTHX TMPU aHAIU3E pPe3yIbTaTOB
NESATEITBHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO JAPYTUX HA OMIHUOKH.

B mporecce nOCTHKEHUS JIMYHOCTHBIX PE3YJbTATOB OCBOCHUS IMPOTPAMMBI
mo ¢u3uKe IS YPOBHA CpPEIHEro oO0Imero oOpa3oBaHUS Yy OOYYarOIIMXCS
COBEPIIECHCTBYETCS OYMOIMOHATLHBIH WUHTEIIIEKT, MIPEATIOIar afOIIHA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIIETO CIIOCOOHOCTh ITOHUMATh CBOE IMOIMOHATIBLHOE
COCTOSIHWE, BUJCTh HANPaBJICHUS Pa3BUTHS COOCTBECHHOW AMOIMOHAILHOUN cephl,
OBITH YBEPECHHBIM B ce0e;

CaMOpETYyJUPOBAaHMS, BKIIOYAIONMIETO CAMOKOHTPOJb, YMEHHE INPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEJICHHE, CIOCOOHOCTh aJanTHPOBATHCA K
HMOIMOHATBLHBIM U3MECHECHHSIM U TIPOSIBIISATh THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEW MOTHBAIIMH, BKIIOYAIONIECH CTPEMIICHHE K JOCTHIKECHUIO MU U
yCIiexXy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMCHHE JCHCTBOBATh HMCXOJS W3 CBOUX
BO3MOXXHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh SMOILIMOHATBHOE COCTOSTHUE
IPYTHX, YYUTBIBATH €ro TPHU OCYHIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOILIECHUS
C IPYTUMH JIIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHGIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenmss B 10 kJjacce NpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa TMPHUMEpPAX pOJib U MecTo (Ppu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4yHOM KApTUHbI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B PAKTUYECKOU JIESITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (PU3NUYECKUX MOJEICH:
MaTepHalibHasi TOUKa, MHEpIMaIbHAs CUCTeMa OTcuéTa, a0CONIOTHO TBEPIOE TETO,
WJICAIBHBIN Ta3, MOACIHU CTPOCHHMS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECUYHBIN
AIEKTPUYCCKHH 3apsij] Py pelIeHn: PU3NIECKHUX 3a71a4;

pacro3HaBaTh (pU3HUECKUE SIBICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJISIPHO-KUHETUUYECKON TEOpHUH CTPOCHHS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  NPSIMOJIMHEHHOE
NBUKEHHE, CBOOOJHOE TMAaJCHHUE Tel, JBWKEHHE I10 OKPYXHOCTH, HHEpIUs,
B3auMojieicTBue Tel, AudQy3usi, OpOYHOBCKOE JTBHKEHHUE, CTPOCHUE >KUIAKOCTEH



1 TBEPJIBIX TEJI, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIIIOBOE
paBHOBECHUE, WCIApEHHE, KOHACHCAIMS, TUIABICHUE, KPUCTAJUIM3aIUs, KUIICHHE,
BJIYKHOCTb BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
cocylie, CBsI3b MEXKAYy I[apaMeTpaMH COCTOSIHMSI Ta3a B  H30IpoIleccax,
AIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMHUCHIBATh MEXAHUYECKOE [BIXKCHUE, UCIOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJMHATa, NyTh, MEPEMENICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIa,
UMITYJIbC T€Jla, KMHETUYECKasl HPHEPrHs, MOTCHIMaIbHas YHEPTUsi, MeXaHU4YecKasl
paboTa, MexXaHWUYeCKass MOIIHOCTh;, NPU ONHCAaHUU TMPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICI HCHOJB3yEMbIX BEJIMYMH, MX OOO3HAUCHUS] U E€JUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIUYUHY C JPYTUMHU
BEJIMYMHAMY;

OMHUCHIBATh H3YYCHHBIC TEIUIOBBIC CBOMCTBA TEJ U TEIUIOBBIC SIBICHUA,
UCTIONB3ysl (U3MYECKHE BEJIWYUHBI: JIaBJICHUE Tras3a, TeMIeparypa, CpeIHss
KMHETHUYECKasi SHEPTUsl XaOTUYECKOTO JBIIKCHHUS MOJICKYJI, CpEIHEKBaIpaTHIHASL
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPECHHSS HHEprus, paboTa rasa,
KOA()PUIIMEHT TIOJIE3HOr0 JICUCTBUS TEIUIOBOTO JBUTATENs, TMPU ONMUCAHUM
NPaBUIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIOJIB3YeMbIX BEJIWYMH, UX
0003Ha4YeHUs] W CIUHMIBI, HAXOAUTh (POPMYJbI, CBS3BIBAIOIINE JIAHHYIO
(Gu3MYECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUYECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJIEHUS (IIPOLECCHI), UCTIONB3Ys (PU3MUYecKue BETUYMHBI: IJIEKTPUUECKUNA 3aps/l,
ANEKTPUYECKOE MOJIE, HANPSKEHHOCTD OIS, TOTEHIMAJ, PA3HOCTh IMOTEHIINAJIOB;
IpU OINWCAaHWW TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICT HCIOIB3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS W EJUHUII, YKa3bIBaTh (OPMYJbI, CBSI3bIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEJIMUUHY C APYTUMH BEIMYNHAMU;

aHANMM3UPOBATh (PU3NUYECKHUE TMPOILIECCHl U SBIICHUS, WUCIIONB3Ys (PU3MUECKHE
3aKOHBI W MPUHIMIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HproTOoHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJbCa,
MPUHLHUII CYNEPIO3ULIUN CHJI, MPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KMHETUYECKYI0 TEOPUI0 CTPOCHHSI BEILIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUIKEHHS MOJIEKYI C
a0COIOTHOM TeMIiepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHUS
ANEKTPUYECKOro 3apsiaa, 3akoH KyloHa, mpu 3TOM pa3inyaTh CIIOBECHYIO
bOpMyIHpPOBKY 3aKOHA, €T0 MAaTEeMAaTHYECKOE BBIPAKEHHE W YCJIOBHS (TPaHUIBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3auyaTh YCIOBHS MX O€30MaCHOT0 HCIOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HU;

BBIMIOJIHSITh JKCIEPUMEHTHl MO HCCIEIOBAHUIO (PU3UYECKUX SIBICHUU U
MPOILIECCOB C HCIMOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM, MPU STOM



dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3Yy Y4eOHOrO OSKCIEPUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEJI0KEHHOTO O0OpYyAOBaHHUS, MPOBOJIUTH OMNBIT U
bopMynTHUpPOBATH BHIBOJIBL;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATh ONTUMAJLHBIA CIOCOO M3MEPEHMS M MCIOJIb30BaTh H3BECTHBIC
METO/IbI OLIEHKHU IOTPELIHOCTEN U3MEPEHUN;

UCCIEOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
WCMOJIb30BAHUEM MPSIMBIX H3MEPEHHUI, NMPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(dbuKCUpoOBaTh PE3yIbTAaThl TMOJYUYEHHOUW 3aBUCUMOCTH (DU3UUECKUX BEIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIIEIOBAHNUS,

co0Jiro1aTh MpaBwia 0€30MacHOro Tpyjaa MpU MPOBEJACHUU UCCIEIOBAHUN B
paMKax ydeOHOro DJKCIEePUMEHTa, Yy4eOHO-HCCIETOBATENbCKONM W TMPOEKTHOU
NEATeIbHOCTH C MCTOJIb30BAHHEM H3MEPUTEIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMUS;

pemaTte pacu€THbIE 3a7a4dl C SBHO 33JlaHHOW (U3UYECKOW MOJICIbIO,
UCTIONB3Ysl (PU3MYECKUE 3aKOHBI M IPUHIIUIBI, HA OCHOBE aHAJIM3a YCIOBUSA 3aJ1aun
BBIOMpPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3HMUECKUE BEIHMYUHBI U (POPMYJIBI,
HEeoOXoauMbIe NIt €€ pelleHus, MPOBOJAUTh Pacu€Thl U OIEHWBATH PEaTbHOCTH
MOJIYYEHHOTO 3HAYCHUSI (PU3NUECKON BETUYUHBI;

pemaTh KaYeCTBEHHbBIE 3a/1a4i: BBICTPAUBATH JIOTUYECKH HEMIPOTUBOPEUUBYIO
LEMOYKY pacCYXIEHUW C OMNOpOl Ha M3yYCHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U
buznueckue siBICHMUS;

UCIIONIb30BaTh ~ MPU  PEIIeHWH  y4yeOHBIX  3a7a4y  COBpPEMEHHbBIC
MH(GOPMAIIMOHHBIE TEXHOJOTUU JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUH
U TIpeCTaBJIeHUs Y4eOHON W HAyYHO-TIOMYJSIpHOW MH(pOpPMAIUH, TTOTYyUYeHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH MOTy4aeMyt0 HHPOPMAIIUIO;

PUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, OOBSCHEHHE IMPOIECCOB OKPYXKAIOUIETO MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUM;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOW KU3HU
JuTst o0ecriedeHus: 0€30MacHOCTH MPU OOpaIeHUH ¢ TPUOOpaMH M TEXHUUYECKUMHU
YCTPONCTBAMHU, NI COXPAHEHUS 370POBBS M COOIIOECHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPELE;

paboTaTe B TpyNIe C BBHINIOJHEHWEM pPa3IUYHBIX COLUATBHBIX POJEH,
IJIAHUPOBaTh pabOTy TPYNIbl, pPalUMOHAIBHO pACHpPEneNiaTh OOSI3aHHOCTH U
IJIAHUPOBAThH JIESITEIbHOCTh B HECTAHIAPTHBIX CUTYaAllUSIX, aJI€KBaTHO OLICHUBATH
BKJIAJT K&KJIOTO M3 YYACTHUKOB TPYIIIHI B PEIICHUE pacCMAaTPUBAEMOM TTPOOIEMBI.

K konmy oOyuenus B 11 kiacce mpeaMmeTHbIC pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPa’KaTh CPOPMUPOBAHHOCTD Y OOYHAIOUIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha IpUMEpax poyib U MecTo (Pu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KAPTUHbI MHUpPAa, B PAa3BUTUHU COBPEMEHHOW TEXHUKH U



TEXHOJIOTUM, B MPAKTUYECKON JEATEIBHOCTH JIOAECH, LEIOCTHOCTh U E€IUHCTBO
(u3nUecKOi KapTUHBI MUPA;

YUUTHIBATh TpaHUIBl TMPUMEHEHUS U3YUYCHHBIX (PUBMYECKUX MOJICTEH:
TOYECYHBIN IEKTPUUECKUN 3apsl, JIyd CBETA, TOYCYHBI UCTOYHUK CBETA, sACpHas
MOJIe]Ib aTOMa, HYKJIOHHAs MOJENb aTOMHOTIO f]ipa MpU PEIIEeHUU (PU3HUYECKHX
3a1ay;

pacrio3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKHN U KBAHTOBOW (DM3UKH: DIIEKTpUUECKas MPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBHE
MAarHMTOB, DJJICKTPOMAarHuTHasE WHIYKIUS, JE€UCTBUE€ MATrHUTHOTO TIOJNS Ha
IMPOBOJIHUK C TOKOM M JBIDKYIIMHCSA 3apsjl, DJIEKTPOMAarHUTHBIC KOJeOaHUs U
BOJIHBI, TPSMOJIMHEMHOE pPACHPOCTPAHEHHE CBETA, OTPaXEHUE, IPEIOMIICHHUE,
uHTepbepeHuus, audpakuus ¢ MOJApU3AIUS  CBETa, JUCIEPCUS CBETA,
dotoanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHNE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HMCKYCCTBEHHas
PalMOAKTUBHOCTb;

OTHUCHIBATh W3YYCHHBIE CBOMCTBA BeIIeCTBA (DJIIEKTPUYECKHUE, MAarHUTHBIE,
ONTUYECKHUE,  DJIEKTPUYECKYID  MPOBOJAMMOCTb  Pa3JIMYHBIX  Cpel) U
AJICKTPOMArHUTHBIC SIBJICHUS (TIPOIECCHI), HWCIMOB3YA (PU3NUecKue BETUYUHBI:
ANEKTPUYECKUI 3apsij, CUJIa TOKa, DJEKTPUUECKOE HANPSIKEHUE, DJIEKTPUUECKOE
CONPOTHUBIICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIKYINAs cuia, paboTa ToKa,
UHIYKLOWAST MarHATHOrO Tmoyis, cwia Awmmepa, cuia JlopeHna, WHIYKTHUBHOCTh
KaTYUIKH, SHEPrusl JJIEKTPUYECKOIO M MArHUTHOTO TIOJIEW, MEepUoA M YacToTa
KoneOaHuii B KoJieOaTENbHOM KOHTYpE, 3apsii W CuUja TOKa B IpoIlecce
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KOJeOaHWil, (POKYyCHOE pAaCCTOSHHE W
ONTHUYECKAs] CUJIa JIMH3BI, TPU OMHCAHWM MPABUIBLHO TPAKTOBATH (PUIUUYECKHI
CMBICII HCIOJNB3YEMbIX BEIUYMH, HMX OOO3HAYCHHs] M CAMHUIIBI, YKa3bIBaTh
(dopMyInbl, CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYUHY C JIPYTUMU
BEJINYMHAMU;

ONMCHIBATH H3YYECHHBIC KBAHTOBBIC SBICHUS W MPOLECCHI, HCHOJIb3YS
(du3nueckre BEIMYUHBI: CKOPOCTh AJIEKTPOMATrHUTHBIX BOJIH, JIJIMHA BOJIHBI U
94acTOTa CBETa, PHEPTHUS M UMITYJIbC (DOTOHA, TIEPHO/] MOTypacnaaa, YHEPTUs CBS3H
ATOMHBIX SIIEP, TPU OINUCAHWW TPABUIBHO TPAKTOBATh (DUIUUECKUN CMBICH
UCIIOJIb3YEMbIX BEJIWYUH, MUX OOO3HAYEHUS WU E€IUHHUIIbI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIONINE JIAHHYI0 (U3WUYECKYI0 BEIWYMHY C JAPYTUMH BEITUYHMHAMM,
BBIYUCIISITh 3HaUeHUE (PU3NYECKOU BEJIMYHHBI,

aHANMM3UPOBATHh (PU3MUYECKHUE TPOIIECCHl M SBICHUS, UCTONB3Yys (pu3mdeckue
3aKOHBI ¥ MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIbHOTO U MapajieIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—JleHna, 3akOH BIEKTPOMArHUTHOU
VHIYKIWH, 3aKOH NPSIMOJMHENHOTO PACIPOCTPAHECHUSI CBETA, 3aKOHBI OTPAKEHUSA
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, yYpaBHEHHE OiHIUTeHa 1151 PoTtosrddekra,



3aKOH COXPAaHCHHS JHEPTHH, 3aKOH COXPAHCHUS HMMITYJbCa, 3aKOH COXpPaHCHHUS
AIIEKTPUYECKOTO 3apsjia, 3aKOH COXPAaHEHHS MacCOBOTO YHCIA, TIOCTyIaThl bopa,
3aKOH PaJMOAKTUBHOTO PacTajaa, IpH 3TOM pa3indaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BbIpaXKEHUE U YyCJIOBUS (TpaHUIlbl, OO0JIACTH)
MIPUMEHUMOCTH;

OTIpEICISITh HAIIPABJICHUE BEKTOPA WHIYKIIMA MAarHUTHOTO ITOJIsI TTPOBOJHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHa;

CTPOUTh U OIMCHIBATh H300paKCHHE, CO3/1aBaEMOEC IIJIOCKUM 3EpKajioM,
TOHKOMW JIMH30M;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3HUCCKUX SBICHUH U
IPOIIECCOB C HCIOJb30BAaHUEM TPSIMBIX W KOCBEHHBIX HM3MEPCHHH: TPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OIKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 IMPEIJIOKEHHOTO OOOPYIOBaHUS, MPOBOIUTH ONBIT H
(GopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC MU3MEPCHHS (PU3NUCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHUMAJBHBINH CIIOCOO HM3MEPEHHUS M WCIOJIb30BaTh HM3BECTHBIC
METO/JIbI OIICHKH TMOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh 3aBUCUMOCTH (PU3WYCCKUX BEJIUYMH C HCIIOJIb30BaHUEM
NPSIMBIX HM3MEPCHHMH: TPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHUPOBATH
pPE3YNIbTATHl MOJYYEHHON 3aBHCHUMOCTH (PU3MUECKUX BEIMYMH B BHJIE TAOJIUI] U
rpaduKoB, AenaTh BEIBOABI MO pe3yIbTaTaM UCCIeI0BaHMUS;

coOmroaTh npaBuia 0€30MacHOro TpyAa MPHU MPOBEACHUU HCCIEAOBAHUMA B
pamMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOU
JESTEIHHOCTU C WCIOb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1abOpPaTOpHOTrO
000py1I0BaHMS;

pemars pacu€THbIE 3a7a4¥ C SBHO 33JlaHHOW (U3UYECKOM MOJCIbIO,
UCTIOJNB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCIOBUA 3aJa4H
BBIOMPATh (U3UYECKYIO MOJICINb, BBIICIATh (PU3HMUYECCKUE BEIHMYHHBI H (POPMYJIBI,
HEeoOXonUMbIe NIl €€ pEeIlIeHUs, MPOBOJAUTH PAcu€Thl U OICHUBATH PEATBHOCTH
MOJIYYCHHOT'0 3HAYCHHS (PU3NUECKON BETUYUHBI,

penaTh Ka4eCTBEHHBIC 3a/1a4M: BHICTPANBATh JJOTUYECKUA HETPOTUBOPEUNBYIO
[EMOYKY PACCYXACHUI C OMOpoi Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCTIONIb30BaTh ~ MPU  PEIMIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH()OPMAITMOHHBIE TEXHOJIOTHH JJI TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETAIIUN
Y TIPE/ICTAaBIICHUS YYeOHOW W HAy4IHO-TIOMYISIPHOW MH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUIECKH aHATTU3UPOBATH TIOTydaeMyt0 HHPOPMAIIHIO;

OOBSCHATh TPHUHIIUIBI JCHCTBUS MAIWH, NPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB, pa3indaTh YCIOBHUS MX OE30MaCHOTO WCTOJIL30BaHUS B MOBCEIHEBHOU
KU3HU;



MPUBOAUTH MPUMEPHI BKJIaJ]a POCCUHCKUX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBICHEHHE MPOIIECCOB OKPYXKAIOMIETO MHUpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

MCIIONB30BaTh TEOPETHUECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHOW >KHU3HU
Uit o0ecriedeHus: 6€30MacCHOCTH MpU OOpaIeHUH ¢ TPUOOpPaMH M TEXHUUYECKUMHU
yCTPOWCTBAMU, JUISI COXPAHEHHS 3[OPOBBSI U COOIIOJICHUSI HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEU CPELE;

paboTaTh B TpymIe C BBHIMOJTHCHWEM pPA3IUYHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBaTh pPabOTy TPYNNbl, pPANUOHAIBLHO pacHpeeNniarTh OOS3aHHOCTH W
TUIAHUPOBAThH JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJICKBATHO OIICHUBATH
BKJIa/I K&KJIOTO U3 YYaCTHUKOB TPYIIIBI B PEIICHUE paCCMaTPUBAEMON MPOOIEMBI.
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