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HHOACHUTEJIBHAA 3AIIMCKA

[Tporpamma 1o ¢usuke 6a30BOro ypoBHS Ha YpPOBHE CpeAHEro oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHWH K pe3yabTaraM OCBOEHHUS OCHOBHOMU
obOpasoBarenbHON IporpaMmsbl, peactaBieHHbIX B DI'OC COO, a Takxe ¢ yaétom deaepaabHOn
paboueiil mporpaMMbl BOCITUTAHUS ¥ KOHIIETILIMY MPETNoAaBanus ydyeOHoro npeamera «Pusmnka B
oOpa3oBaTenbHBIX opraHuzanusx Poccuiickoii  @enepauuu, pealu3ylOlUX OCHOBHBIE
00pa30BaTeNIbHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl 1Mo (U3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIeATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusM ®I'OC COO k mIaHUpPyEeMBIM JMYHOCTHBIM, IPEIMETHBIM U METalpEIMETHBIM
pe3yibTataM OOY4YeHHs, a TAKKE YYUTHIBAET HEOOXOAMMOCTb peaTU3alMd MEXIIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTamMu. B Hell ompenensroTcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEJHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3yabTaThl OCBOSHHS Kypca (PU3UKHU: TUNIHOCTHBIC, METAIpeIMETHBIE, IPEeMETHBIC (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

IUTAHUPYEMbIE PE3yJbTaThl OCBOCHHMS Kypca (u3uku Ha 0a30BOM YpOBHE, B TOM HYHCIE
IpPEMETHBIE PE3YJIbTaThl M0 T0/1aM 00YUYEHHUS;
coJepxkaHue yueOHoro npeamera «Pu3nkay 1no rogaM o0ydeHusl.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BBICTYIIAsl B KAYECTBE yueOHOro
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKIJIAJl B CUCTEMY 3HAHUN 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOLUIMi Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHeH, ouosorueit, gusnueckoir reorpadpueit u acrpoHomueit. Vcrnonb30BaHNe M aKTUBHOE
pUMEHEeHNE PU3NUYECKUX 3HAHUI ONpeIeiieT XapaKTep U pa3BUTHE Pa3HOOOPA3HbBIX TEXHOJIOTUI
B cdepe SHEpreTukH, TPAHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHUS HOBBIX MAaTepHUaloB C
3a/laHHBIMU CBOICTBaMHU U Apyrux. M3ydyenne Gpu3nKu BHOCUT OCHOBHOM BKJIaJ B OPMUPOBAHUE
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpa oOydarommuxcs, B (pOpMHUpPOBaHHE YMEHUH NPUMEHSTh
Hay4YHBI METO]I IO3HAHUSI IPU BBIMOJIHEHUN UMU Y4€OHBIX UCCIIEJOBAHUM.

B ocHOBy Kypca ¢u3uKu JUIst ypOBHS CpeHEro o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEH KypcC SIBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C Hel MaTepuall Kypca (GpU3nKu 00beJMHEH BOKPYT
¢uznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMHUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuszanus mpeanosiaraeT UCIOIb30BaHHE T'YMaHUTAPHOTO
noTeHIMana (U3nYecKoi HayKu, OCMBICTICHHE CBSI3U pa3BUTHUS (PU3MKH ¢ pa3BUTHEM OOIIECTBa, a
TaK)k€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHUECKUMHU MTPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pu3nuku rnpeamnosgaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUN U3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoesn »skonocusayuu peaqu3yercsi MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEp)KaHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyX AeHus Mpo0IeM palioHaIbLHOTO IPUPOIOTIOIb30BAHUS U
9KOJIOTHYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3MKHA Ha yYpOBHE CpeaHEro oOmero oOpa3oBaHUS
ABISIIOTCS  (pu3udeckue Teopuu ((HOpPMHUPOBAHHME NPEICTABICHUM O CTPYKTYpPE MOCTPOSHUS
¢usuueckoil Teopuu, poiaM (YHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX



IPEICTAaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-IeTETbHOCTHBIN MOX0/] B Kypce (DU3MKU pealn3yeTcs MPEexXe BCEro 3a Cuér
OpraHu3alluy SKCIIEPUMEHTAILHON JIeATeNbHOCTH o0yJaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOMIMIA CIHMCOK
YUEHHUYECKUX IPAKTUYECKUX paldoT. BelaeneHue B ykazaHHOM IepeuHe Ja0opaTOpHBIX padoT,
IPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYLIECTBIISIETCS Y4YaCTHUKaMH 0O0pa30BaTENIbHOTO
npolecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAZCHUE OOYUYAIONIMMHUCS YMEHUSMHU MPOBOJIUTH KOCBEHHBIE H3MEpPEHHUS,
UCCIICIOBAaHUs 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAHOBKY ONBITOB IO IPOBEPKE
IPEJIOKEHHBIX TUIIOTES.

Bosnbiioe BHUMaHue yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIFOTCS 3a/1a4M C SIBHO 3alaHHON (PU3MUECKO MOJEIBIO,
MO3BOJISAIOIINE IPUMEHATh U3yUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOT'O pa3jena Kypca,
TaKk W MHTErpUpYyd 3HAaHUA U3 pa3HbIX pas3fenoB. Jlig KayecTBEHHBIX 3a/ad MPHOPUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHHE MpOTeKaHWs (U3MYECKUX SBICHUH M IPOLIECCOB B
OKpYXKaroIIel >KU3HH, TpeOyromue BbIOOpa (PU3MYECKOW MOJCIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum c¢ TpeboBanusimu  PI'OC COO Kk MarepuagbHO-TEXHHUUYECKOMY
o0ecrieyeHHI0 yueOHOro mporecca 0a30Bbli ypoBEHb Kypca (PU3MKU HAa YPOBHE CPEHETO 00IIEero
00pa30BaHUs JIOJDKEH U3Yy4aThCsl B YCIOBHUSX MPEIMETHOTO KaOWHeTa (PU3MKH WM B YCIOBHSAX
MHTETPUPOBAHHOIO KaOMHETa IMpeIMETOB €CTeCTBEHHO-Hay4YHOro Lukia. B kabuHere ¢usuku
JOJKHO OBITh HeoOxoauMoe J1abopaTopHOE OOOpYyAOBaHUE JUUIsl BBINOJHEHUS YKa3aHHBIX B
nporpaMMe 1o Gpu3nKe yueHU4eCKuX MPaKTUIECKUX paboT U IEMOHCTPALIMOHHOE 000py/10BaHHE.

JeMoHCTpaliioHHOE 000py/I0BaHUE (POPMUPYETCSI B COOTBETCTBUU C MPHUHIIUAIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M 00ECHEeUMBAET IMOCTAHOBKY MEPEUNCIEHHBIX B IPOrpaMMe 10
¢u3MKe KIIOYEBBIX JIEMOHCTpAIMil s HMCCIIEJOBaHMSI HM3y4aeMbIX SIBJICHHM M IPOIIECCOB,
HMIUPHYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MTPUMEHEHUH.

JlaboparopHoe 000OpyAOBaHUE ISl YYEHUYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M oOecreyuBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JIBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYAOBaHMS JOJKHBI OBITh
IOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AaHAJIOTOBBIX M IU(PPOBBIX NMPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHC IIU(PPOBHIX JTAOOPATOPHIA.

OCHOBHBIMU 1IENISIMU U3Y4€HUsI GUUKU B 00IIEM 00pa30BaHUU SIBIISIOTCS:
dopMHpOBaHHE HHTEpeca M CTPEMJICHHS OOYYAIOUIUXCA K HAyYHOMY H3YYEHHMIO HPUPOJIBI,
pa3BUTHE UX UHTEIIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE MPEICTABICHUI O HAYYHOM METOJE MO3HaHUS U (HOPMHUPOBAHHE UCCIIEOBATEIHCKOTO
OTHOILIEHHSI K OKPY>KAIOLIUM SIBJICHUSM;

(bopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yabTaTa U3y4eHUsI OCHOB CTPOCHHUSI MaTepUU U
(byHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

(dbopmMHpoBaHUEe YMEHHUI OOBSICHATH SIBICHUS C UCIOJIb30BaHUEM (PU3MUECKUX 3HAHUNA U HAYYHBIX
JI0Ka3aTeNbCTB;

dbopMupOBaHUE TPEACTABICHUNH O poiM (U3UKHU Ul Pa3BUTHUSL JPYIrUX E€CTECTBEHHBIX HayK,
TEXHHUKU U TEXHOJIOTHIA.

JlocTikeHne 3TUX Lesed oOecrneyrBaeTcsl PelIeHHeM CIEAYIOIMX 33Jad B Ipolecce
M3YYeHHUS Kypca (pU3UKU HA YPOBHE CpEIHEro o0IIero o0pa3oBaHuUs:
npruoOpeTeHne cucTeMbl 3HaHUH 00 00X (PU3UYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
BKJIIOYAs MEXaHHKY, MOJIEKYJSPHYIO (U3UKY, 3JIEKTPOJAWHAMMKY, KBAHTOBYIO (H3UKY U
AIIEMEHTHI aCTPOPHU3UKU;



dopMHupoBaHHE yMEHUIl TPUMEHATh TEOPETHYECKHE 3HaHUS Uil OOBSCHEHUS (DU3NYECKUX
SIBJICHUI B TIPUPOJIE U JUISI IPUHATHUS MPAKTUUYECKUX PEILICHUI B TOBCEAHEBHOM KHU3HH;
OCBOCHHE CIIOCOOOB PEIICHHUs PA3IMYHBIX 3371a4 C SIBHO 33JJaHHOMN (PU3MUECKOM MOJIENbI0, 3a/1a4,
MOJIPa3yMEBAIOIINX CaMOCTOSITEIbHOE CO3JaHue (PU3NYECKOM MOJENH, aJeKBATHOM YCIOBHIM
3a]1a4u;

NOHMMaHWE (PU3MYECKUX OCHOB M NPUHIMIOB JEHCTBUA TEXHHYECKHX YCTPOWUCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

OBJIAJICHUE METOJAMU CaMOCTOSITEIbHOTO IUIAHUPOBAHUA U TMPOBEACHUA  (PU3MUECKHX
OKCIEPUMEHTOB, aHAJM3a M WHTEpHpeTalud HHPOPMALUHU, ONPEAEICHUs JIOCTOBEPHOCTH
MOJIyYEHHOTO PEe3yJIbTaTa;

CO3JaHME YCIOBHH Il Ppa3BUTHS YMEHHIl TNPOEKTHO-HUCCIENOBATENIbCKONH, TBOPYECKON
NEeSITETTHHOCTH.

Ha usyuenue ¢usuku (0a30BbIii ypoBEHb) Ha YpPOBHE CpelHEro oOIIero oopazoBaHUs
orBojuTcs 136 gacoB: B 10 kitacce — 68 gacos (2 yaca B Henenmo), B 11 kiracce — 68 acos (2 gaca
B HEJIEIIO).

[Tpennaraemslii B mporpamme 1o (Gpu3mnke nepedeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YYHMTENb JellaeT BBIOOp MpOBeleHHs 1a00paTOpHBIX paboT U
OTIBITOB C YUETOM MHINBUAYAILHBIX OCOOCHHOCTEH 00YJarOIuXCsl.

COJAEP/KAHUE OBYYEHUA
10 KJIACC

Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS

®u3nka — Hayka o npupoje. HayuHble MeToAbl MO3HAHUSA OKpyXkarouiero mupa. Pomib
HKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS PUPOJIbI. DKCIIEPUMEHT B (PU3HUKE.

MonenupoBanue (usndeckux siBiAeHUi U npoieccoB. Hayunbsie runores3sl. dusnueckue
3aKOHBI ¥ TEOPHUH. [ paHHIIBl MPUMEHUMOCTH (HPU3UYECKUX 3aKOHOB. [[pUHITUTT COOTBETCTBUSI.

Ponp u mecto ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW HaydyHOW KapTUHBI MHUpa, B
MPaKTUYECKON JeATETbHOCTH JIFOICH.

Llemoncmpayuu

AHanorosbie U U(POBBIE U3MEPUTEIHHBIE TPUOOPHI, KOMITBIOTEPHBIC TATUYNKHU.

Pa3pnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe ABWKEeHHE. OTHOCHTENBHOCTh MEXaHWYECKOro naBuxkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepualbHOM TOUKH, UX MPOEKIIMU HA OCU CHCTeMbl KoopAuHaT. CloXKeHHe NEepeMElIeHU 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsSMONIMHEHHOe NnBIKeHue. ['paduku 3aBUCUMOCTH
KOOPIMHAT, CKOPOCTH, YCKOPEHHUS, TYTH U MIEPEMEILICHUSI MATEPUAIbHON TOUYKU OT BPEMEHH.

CBobosHoe nmazeHue. Y ckopeHre cBOOOIHOTO Ma/IeHHs!.

KpuBonunerinoe nBuxeHue. JIBr>keHMEe MATEpUATIBHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHEWHAs CKOPOCTh. Ilepuon u yactora
oOpartenus. LleHTpocTpeMuTebHOE YCKOPEHHUE.

TexHUuecKre yCTpOrCTBA U MPAKTUYECKOE IPUMEHEHUE: CIIUAOMETP, ABHKEHUE CHAPSAIOB,
LIEMTHBIE U PEMEHHBIE NIEPEIAYH.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETA, MILTIOCTPALIAS KHHEMAaTHYECKUX XapaKTEPUCTHUK ABUKEHHUS.



[Tpeobpa3zoBaHre ABMKEHUI € UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY M TOPU30HTANIBHO.

N3mepenue yckopeHHust CBOOOIHOTO MaICHUSI.

HamnpaBneHnue CKOpoCTH NpU ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yueHnne HepaBHOMEPHOTO JIBM>KEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccenenoBanue COOTHOLIEHUS MEXKY IyTSIMU, IPOMACHHBIMU TEJIOM 3a ITOCJIEI0BATEIbHbIE
paBHbIE MPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIBM)KEHHMM C HayalbHOM CKOPOCTBIO,
PaBHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BI3KOU KUIKOCTH.

N3yueHne ABMKEHUS Tea, OPOLIEHHOTO TOPH30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutenbHOCTH ["anmites. [lepBoiit 3akoH HeroTtoHa. MIHepuHanbHbIe CUCTEMBI
OTCYETA.

Macca Tena. Cwuma. Ilpunnun cynepro3unmu cuil. Brtopoit 3akon HeroTona st
MartepuanbHoOi Touku. Tperuii 3akoH Hpl0TOHA [UIsl MaTepruanbHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Buabl Tpenus (1mokosi, CKoybxeHus, kauenusi). Cuia tpenusi. Cyxoe tpenue. Cumna
TPEHHsI CKOJIbXKEHUS U cuia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTUBICHHS TpU
JBUKCHHUHU TeJIa B )KUIKOCTH WJIN rase.

[TocTynaTensHOE M BpalllaTesIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCUTENBHO OcH BpauieHus. [limeqo cuitbl. Y ciioBUst paBHOBECHS TBEPAOTO
Tena.

TexHudeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: MOAINIHUKY, JABUKCHUE
VCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiEHNE NHEPLMH.

CpaBHeHue Macc B3aMOJICHCTBYIOIINX TEJl.

Bropoii 3akoH HerotoHa.

N3mepenue cuil.

CroxxeHue Cuil.

3aBUCHUMOCTb CHJIBI YIPYTOCTH OT AeQOopMariuii.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOABEME U NAJCHUU.

CpaBHEHHME CWII TPEHUS NTOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecUs TBEPAOTo Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yuenne aBrxkeHUs OpycKa 110 HaKJIOHHOM MIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHUKAMOIIMX B NPYKHHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeEJIa, UMEIOIIETO OCh BPALICHHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

HNmnynsc MaTepraibHOM TOUKHU (Tea), CUCTEMBl MaTepUaIbHBIX ToYeK. IMITynbc CUIIbI U
M3MEHEHUE UMITYJIbca Teja. 3aKOH COXPAaHEHUS UMITyJIbca. PEakTHBHOE IBUJKEHUE.

Pabora criisl. MOIIHOCTE CHIIBI.

Kunernueckast sHeprus marepuaibHOH TOUKH. Teopema 00 M3MEHEHHMM KUHETUYECKOMH
SHEPIUH.

[TorennmanbHas sHeprus. IloTeHIManbHAsA SHEPTUS YIPYTO 1e(OPMUPOBAHHOMN MPYKUHBI.
[ToreHuuanbHas 3HEpPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.



[TorennuanbHble ¥ HEMOTEHUHMANbHbIE CHIIbL. CBA3b pabOThl HEMOTEHLMAIBHBIX CHII C
M3MEHEHHUEM MEXaHUYECKON SHEPIrUU CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCcTpOMCTBA U INPAKTUYECKOE NPUMEHEHME: BOAOMET, KOIEp, NMPYKUHHBIN
IIUCTOJIET, JBUKCHHUE PaKeT.

Llemoncmpayuu

3aKOH COXpaHECHMsI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexoxn moTeHMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yueHune aOCONIOTHO HEYNpPyroro yzaapa C IMOMOLIbI JABYX OJMHAKOBBIX HHTSHBIX
MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CUJIbI ¢ M3MEHEHHEM MEXaHMYECKOH 3Hepruu Teja Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaasi pM3MKa M1 TEPMOJUHAMHUKA

Tema 1. Ocnogvl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-KUHETUIECKON TEOPUHU M UX OMBITHOE 00OCHOBAHHE.
bpoynosckoe nsuxenue. uddysus. Xapaktep ABUKESHUS U B3aUMO/ICHCTBUS YaCTHUII BEIIECTBA.
Mopnenu cTpoeHus ra3oB, )KUIKOCTEH U TBEPABIX TEJI U 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
3TUX Mojeneil. Macca u pa3mepsl Moiiekyil. KonnuectBo BemectBa. [loctosiHHas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Monens uneanbHoro rasa. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETHUECKOH TEOpHH
ujeanpHOro rasa. AOCONIOTHas TemImepaTypa Kak Mepa CpeJHell KHUHETHYECKON SHepruu
TEIUIOBOTO BMKEHUs dacTull ra3a. lllkana remnepatryp Kenbsuna. 'a30Bble 3aK0HBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlanprona. M3omporieccsl B HaCaIbHOM Ta3e ¢ MOCTOSHHBIM
KOJINYECTBOM BellecTBa. [paduyeckoe mnpencTaBieHHEe M30IMPOLECCOB: HM30TEPMa, HM30X0pa,
n3o0apa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE PUMEHEHHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOLIME JHUCKPETHOE CTPOCHUE BellecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbIThl 0 AU(PY3UH KUAKOCTEHN U Ta30B.

Mopenb GpOYHOBCKOTO JIBH)KEHUS.

Mogens onbita IITepna.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBUSI.

Monens, MIUTIOCTpUpPYIOLIAs PUPOLY JaBJIEHUS ra3a Ha CTEHKH COCyaa.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATBHOTO ra3a, U30MpPOIIECChI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

Onpenenenne Macchl BO3AyXa B KIIACCHOW KOMHAaTe Ha OCHOBE HW3MEpPEeHHH O0BEMa
KOMHATBHI, IaBJICHUS U TEMIEPATYpPbl BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXTy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJIWHAMMYECKOW CHCTEMBI U
cnocoObl e€ u3mMeHenus. KomauuecTBo TemaoTel U paboTa. BHyTpeHHsIsI SHEPrHsl 0HOATOMHOTO
UJeaNbHOrO0 ra3a. Bupl Ternonepenayu: TEIIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeIbHAs
TEIUIOEMKOCTB BellecTBa. KoMyecTBO TEIIOTH! IPU TEIIONEPEIAYE.

[Tonsitue 00 agmabatHOM mporecce. IlepBeiii 3akoH TepMoauHaMUKHU. [IpuMeHeHHE
NEpBOTO 3aKOHA TEPMOJMHAMUKH K M3ompoleccaM. I padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepmonuHaMuki. HeoOpaTuMOCTh IPO1IECCOB B IPUPO/IL.



Tennossie MamuHbl. [I[puHIMNBL AEHCTBUS TEIIOBBIX MauH. [IpeoOpa3zoBanus SHEPTUM B
TeTIOBBIX MamuHax. Koadduuuent nonesnoro neiicteus Temnosoit mamuusl. L{ukn Kapro u ero
KOA(UIIMEHT MOJE3HOTO JEHCTBUS. DKOJIOTUYECKUE POOIEMbl TEIIOPHEPTETUKH.

TexHuueckue ycTpoicTBa M IPAKTUYECKOE IPUMEHEHHE: JBUIATEIb BHYTPEHHEIO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED.

Llemoncmpayuu

H3MmeHeHre BHYTpEHHEH HSHEpruu Tejla MPU COBEPUICHUH DPAOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TIOJ] AEUCTBUEM CXKATOTO BO3/yXa, HarpeBaHue 3(hupa B JIATyHHOU TPYOKe MyTEM TpEeHUs
(BUICOIEMOHCTpALIHS ).

W3meHenue BHyTpeHHEH SHEpruu (TeMIepaTypbl) Teja Mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CTOPAHUsl, PEaKTHBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHOU TeII0EMKOCTH.

Tema 3. Azpecammnvie cocmoanusn eeujecmea. Dazoevie nepexoovl

[Tapoo6pa3oBanue u koHAeHCalus. Vicnapenue u kunenune. AGCOIIOTHAS U OTHOCUTEIIbHAS
BJIQXKHOCTh BO3Ayxa. HacklmeHnHslil map. YnuenbpHas TemioTra mnapoodpazoBaHUs. 3aBHUCUMOCTD
TEMIEPATYPbI KUIIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannuueckue u aMmopHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. I[lnaBnenue m kpucramnuzauus. YJelbHas
TeruioTa miasneHus. Cyonumanus.

YpaBHeHHE TEIUIOBOTO OallaHca.

TexHHueckne ycTpoHCTBa M IPAKTUYECKOE INMPUMEHEHHE: TMIPOMETP U IICUXPOMETD,

KaJIOPUMETP, TCXHOJIOTUHU MOJYUCHUSA COBPEMCHHBIX MAaTCPHUATIOB, B TOM YHCJIC HAHOMATCPUAJIOB,
W HAHOTCXHOJIOI'NH.

Jlemoncmpayuu

CBolicTBa HACBHIIIICHHBIX MAPOB.

Kurienre npu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIAKHOCTH.

HaGuroieHre HarpeBaHus U IUIABJICHUS KPUCTAUTMISCKOTO BEIECTRA.
JleMoHCTpalusi KpUCTaIIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3/1yXa.

Pasnen 4. DaekTpoanHaMuka

Tema 1. dnexmpocmamuka

OnexTpuzauust Tel. OJNEKTpUUYECKUH 3apaia. JlBa BHa 2JIEKTPUYECKUX 3apsifOB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AJIEKTPUIECKOTO 3aps/a.

BszaumoneiictBue 3apspoB.  3akoH  Kymona. TodeuHelii  anekTpUyecKuM  3apsia.
Onektpruueckoe mnone. Hampsox€HHocTh 3nexkTpudeckoro mnois. [lpuHnunm cynepno3unuun
AIIEKTPUYECKUX MOJIEN. JIMHNN HaNPSKEHHOCTH AIIEKTPUUECKOTO TOJIS.

Pabora cun anexktpocratuueckoro noss. [lorenuan. Pasnocts notennunanos. [IpoBogHuku
Y TUDJIEKTPUKH B 2JIEKTPOCTATHUECKOM ToJI€. JIndnekTpudeckasi IpOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsKEHHOTO KOHJEHCATOPA.

TexHu4eckne yCTpoWCTBA M MPAKTHYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alIUTa, 3a3€MJICHUE DJICKTPONPUOOPOB, KOHICHCATOP, KOMUPOBAIBHBIN
anmapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

Y CTpolcTBO ¥ IPUHIUIT JCUCTBUA SJIEKTPOMETpA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3aPSKEHHBIX TEI.

[TpoBOAHMKY B 3JIEKTPOCTATUYECKOM TIOJIE.

DJIeKTpOCTaTUYECKas 3alIMTA.

JIM3IIeKTPUKHY B JIEKTPOCTaTUYECKOM I10JIE.

3aBUCUMOCTB JIEKTPOEMKOCTH INIOCKOT0 KOHJAEHCATOpa OT IUIOIIA/IH IUIACTHH, PACCTOSHUS
MEXIY HUMH U JIU3JICKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3iuunvix cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYLIECTBOBAHHUS JIEKTPUUECKOro TOKa. MICTOYHMKM TOKa.
Cuiia Toka. [1oCcTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 ydacTka 1enu.

DneKTpuueckoe COIIPOTUBIICHUE. VY nenbHoe COIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, MapaieibHOE, CMEIIAHHOE COEMHEHNE TPOBOIHUKOB.

Pabota sanekTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTD 37E€KTPUYECKOTO TOKa.

DIIEKTPOABUKYILAs CUJIAa U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) 3JIeKTpUUeckoil enu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAs IPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHHS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3JI€KTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NPUMECHas MPOBOAUMOCTb IOJYIPOBOJHUKOB.
CsaoticTBa p—Nn-nepexona. [lonynpoBoHUKOBBIE TPHUOOPHI.

ONEeKTpUYeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JUccoIanus. DIEKTPOIIN3.

DnexkTpruueckuil Tok B razax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
I1ma3ma.

TexHU4YeCKHEe yCTPOMCTBA U MPAKTUIECKOE MPUMEHEHHE: aMIIEPMETP, BOJIbTMETP, PEOCTaT,
UCTOYHUKMA TOKa, DOJEKTPOHArpeBaTeNbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHBIICHUS, BAKyyMHBIH  JHOJ, TEPMHUCTOPBI U  (OTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JIMO/1, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUSL.

3aBUCUMOCTh COMPOTUBIICHUS ITWIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI, TUTOMIAIN
MONEPEUHOI0 CEYEHUsI U MaTepHaa.

CMeniaHHOe COeTUHEHNE MPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTPOABMXKYIIEH cuiibl. KopoTkoe 3amblkaHUE TallbBAaHUYECKOTO
AJIEMEHTA U OLIEHKa BHYTPEHHET O COMPOTHUBIICHUSI.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3ydeHre cMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

N3mepenue 31eKTpoIBIXKYIIEH CUITbl HICTOYHUKA TOKA U €0 BHYTPEHHETO CONPOTUBIICHUSI.

Hab6mronenue anexrpomusa.

Me:xnpeameTrHblie CBA3H

N3yuenne kypca ¢uzuku 06a3oBoro ypoBHsS B 10 Kimacce OCyIIECTBISETCS C YYETOM
COJIEP)KATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTUKH, OHWOJIOTHUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.



Mesicnpeomemnuvie nouwsimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHWMSL:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJICITUPOBAHHE, MOJICITh, U3MEPCHUE.

Mamemamuxa: penieHre CUCTEMbl YPaBHEHUH, TMHEWHAs (yHKIHS, Tapaboia, runepoora,
uX rpaduKu U CBOMCTBA, TPUTOHOMETPUYECCKHE (PYHKIIUH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHTeHC,
OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M MX NPOEKIMH Ha OCH KOOPIWHAT,
CJIO’)KEHUE BEKTOPOB.

buonoeusn: mexannueckoe JABMKEHHE B JKUBOW mpupoje, 1udpdy3us, 0CMOC, TEII000OMEH
KUBBIX OPTraHU3MOB (BHIIbI TEIUIONEPEIaut, TEIJIOBOC PABHOBECHE), SJICKTPUUYCCKHE SIBJICHUS B
JKUBOM IPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, YKUJAKOCTEH M Ta30B, JJIECKTPUUYECKHE
CBOWCTBA METAJLJIOB, AJICKTPOJIMTUYECKAS TUCCOLIUAIHS, TalTbBAHHUKA.

T'eocpaghusi: BIRXKHOCTH BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JIBMKECHUI C UCIIOIB30BAHUEM MEXaHH3MOB, YUET TPEHUS B
TEXHHKE, TIOJIIMITHAKK, HCIIOJIb30BAHUE 3aKOHA COXpPaHEHUS HMITyJbCa B TEXHHKE (pakera,
BOJIOMET W JIpyrue), JIBUTaTellb BHYTPEHHETO CropaHus, IapoBas TypOuHa, OBITOBOM
XOJIOIMJTHHUK, KOHTUITUOHEP, TEXHOJIOTHH MOJIYICHUS COBPEMEHHBIX MAaTePHAIIOB, B TOM YHUCIIC
HAaHOMATEPHAJIOB, W  HAHOTCXHOJIOTMH,  JJICKTPOCTATHYECKas  3alluTa,  3a3eMJICHUE
AJIEKTPOTIIPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEP, DJICKTPOHATPEBATEIbHBIC MPUOOPHI,
3JIEKTPOOCBETUTEINILHBIC TIPUOOPHI, TAJTbBAHHKA.

11 KUIIACC

Pasnen 4. diekTpoamHaMuka

Tema 3. Maznumnoe none. I1eKmpomazHUMHAA UHOYKYUSA

[TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop marauTHOM MHAYKIMH. [[puHIMI Cynieprio3unuy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHOM
uHAYKIMK. KapThHa TMHUM MarHUTHOM MHAYKLUU TOJIS IOCTOSIHHBIX MAarHUTOB.

MarautHoe 1nojie MpPOBOAHMKA ¢ TOKOM. KapTuHa JAMHMM MHIYKIUUM MarHUTHOTO MOJIs
JUIMHHOTO NPSIMOIO NMPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HaIlPaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKEHHE 3apsiK€HHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenua.

SIBneHne HNEKTPOMArHUTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOW WHIYKLHH.
ONEeKTpOoABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHOW MHAYKIKUK Papajes.

BuxpeBoe snektpuueckoe mojie. DJEKTPOABIIKYIAS CHJIA HWHIAYKIUH B TPOBOJHUKE,
JBUKYIIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

NHAyKTUBHOCTB. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOABUIKYILASl CHJIa CAMOMHTYKIUH.

DHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBa M MPAKTUUYECKOE MPUMEHEHHE: IOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHUThl, AJIEKTPOJIBUraTElb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTULl, UHAYKLMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT OpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO ITy4YKa MarHATHBIM ITOJIEM.

JIMHUM MHIYKIIMY MarHUTHOTO MOJIS.

B3anmoneiicTBre NByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.



HevictBue cuiibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

SIBiIeHnE ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuiio Jlenua.

3aBUCUMOCTD 3JIEKTPOABIIKYIIEH CHJIbI MHAYKIMHA OT CKOPOCTH M3MEHEHUS MAarHUTHOI'O
MOTOKa.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

M3yuyeHne MarHuTHOTO T10JIs1 KaTYIIKH C TOKOM.

HccenenoBanue 1elcTBUS NOCTOSHHOTO MArHUTa HA PAMKY C TOKOM.

HccenenoBanue siBJICHUS JIEKTPOMArHUTHON UHAYKIUH.

Pa3nes 5. Kosie6anust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUSA

Konebarenpnass cucrema. CBoOogHBIE MexaHWUYecKHe KojeOaHus. [‘apMoHMYeckue
kosebanus. Ilepuon, wactora, amrummuryna u  ¢asa kosnebanuil. IlIpyKUHHBI MasTHUK.
MaremaTnueckuil MasiTHUK. Y paBHEHHE rapMOHUYECKUX Kosiebanuil. [IpeBpaiiienue sHepruu npu
rapMOHUYECKUX KOJeOaHMIX.

Konebarenbuplii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B HUACATHHOM
KoJIeOAaTeIbHOM KOHType. AHAJIOrMsl MEXIy MEXaHWYeCKMMU M 3JEKTPOMarHUTHBIMU
kosiebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHH B HICATHLHOM KOJIeOaTeIhbHOM
KOHTYPE.

[IpencraBienue o 3aTyxamImuX KojeOaHUsIX. BBIHYXICHHbIE MEXaHHUECKUE KOJIeOaHusI.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUs.

[TepemennbIil Tok. CUHYCOMIAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYIHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HAIPSKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenada U MOTpeOSIEHUE DJIEKTPUUYECKONM SHEPIHH.
OKOJIOTUYECKME PUCKM TpU MPOU3BOJACTBE AIEKTpodHepruu. KynbTypa wucnonb3oBaHUSA
AJIEKTPOIHEPTUU B TOBCEITHEBHOM JKU3HHU.

TexHnueckue yCTpoilCTBA M TPAKTHYECKOE MPUMEHEHME: JIIEKTPUYECKUI 3BOHOK,
TreHepaTop NEPEMEHHOTI0 TOKA, IMHUHU JJIEKTpoIiepeaay.

Llemoncmpayuu

Hccnenoanue napaMeTpoB KoyieOaTeNbHOM CUCTEMBI (IPYKUHHBINA WM MaTeMaTHYeCKUN
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBaHue CBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

Ha6nronenue pezonanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIeOaHMs.

OcmumnorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKa W HAOpsDKEHUST OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onaHc mpu mocneaoBaTelbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH HHIYKTUBHOCTU U
KOH/JIEHCATOopaA.

Mopenb TMHUY AIIEKTPOIIEPEAAUN.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

HccnenoBanue 3aBUCUMOCTH NEPHOa MAJIBIX KoJieOaHUl Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne IEpEMEHHOIO TOKa B ILENM W3 IOCIENOBATEIBHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyLIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60JIHbL

Mexanuueckue BOJIHBI, yclI0BUs pacnpoctpaHenus. Ilepuoa. CkopocTs pacnpocTpaHeHHs
U JMHa BoaHbl. [lomepeuHble M MNpoAONbHbIE BOJHBL. VHTepdepeHuus u audpakuus
MEXAHUYECKUX BOJIH.



3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBI. YCJIOBHS M3JIy4EHHUS 3JIEKTPOMArHUTHBIX BOJIH. B3aumuas
opueHTanus BekTopoB E, B, V B anexkrpoMarautHoit BosHe. CBOMCTBA 371€KTPOMarHUTHBIX BOJIH:
OTpaKeHHe, TMpelioMIeHHe, mojsipu3auus, Judpakuus, uHTepdepeHuus. CKopocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3J1eKTPOMAarHUTHBIX BOJIH. [IpMMeHEHHE 31EKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI pagnoCBA3U U TejeBuaeHUs. Pagnonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOLIEH CPEbl.

TexHuueckue ycTpoicTBa M INMPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJIbHBIE MHCTPYMEHTHI,
YJIbTPa3BYKOBas JIMArHOCTHMKA B TEXHHKE W MEIULMHE, pajap, pPajauONpPUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Koneo6:mromieecs Teno Kak HCTOUHUK 3BYKa.

Habumronenune otpaxkeHus U IpeIOMIICHUS] MEXaHUYECKUX BOJIH.

Habmronenue nnrepdepeHny u AuQpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HAHC.

Habmioienue CcBA3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTUTYJOM M YacTOTOU
KOJICOAHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPa)XX€HUE, IPEIOMIICHUE,
noJsipu3anus, Tudpakuus, nHTepdepeHus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHOe pacpOCTpaHEHUE CBETa B OHOPOIHOMN cpefie.
JIyud cBera. TOYEUYHBIM UCTOYHUK CBETA.

Otpaxkenue cBeTa. 3aKOHbI OTpaxxeHHs cBeTa. [locTpoeHune H300pa’keHUN B IJIOCKOM
3epKaie.

[Ipenomnenune cBera. 3aKkOHBI TMPEIOMJICHHUS CBeTa. AOCOJIOTHBIM TOKa3aTesb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenpHBI yros IMOJHOTO BHYTPEHHETO
OTpaXKEeHHUS.

Hucnepcus ceera. ClnoxHbIi coctaB 6enoro csera. LBer.

Cobuparoniue M pacceuBaroniye JHUH3bL. ToOHKas JuH3a. DOKYCHOE pacCTOsSHUE W
ONTHYECKasl cujia TOHKOHM JUH3bL. [locTpoeHune n3odpakeHuil B cOOMparOIUX U pacCEenBaIOIINX
nuH3ax. PopMyIia TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

ITpenensl IPUMEHUMOCTH T€OMETPUYECKOM ONTHUKH.

BonnoBass omnrtuka. Wurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOII0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOT'€pEHTHBIX HCTOUHHKOB.

Hudpakmus cBera. [Judpakiuonnas pemérka. YcioBue HAOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIPH Ma/IEHUH MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonsspu3zanus ceera.

TexHuueckue ycTpoWCTBa W MpPaKTUUYECKOE MPUMEHEHHE: OYKH, Jymna, (oToammapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEIECKOT, BOJIOKOHHAS ONTHKA, TU(PAKITUOHHAS PEIIETKA,
MOJIIPOU .

Jlemoncmpayuu

[IpsamonuHEeiHOE pacHpOCTpaHEHUE, OTPAKEHHE U TMpeaomsieHue cBera. OnTUyYecKue
puOOpHI.

[TonHoe BHyTpeHHEe oTpakeHre. Moiesib CBETOBO/IA.

HccnenoBanue CBOWCTB N300paKCHUH B JIMH3AX.

Mopaenu MUKpOCKOIIa, TeIeCKomna.

Hab6mronenue untepdepeHium cera.



Hab6nronenue nqudpakuuu cBera.

HabGnronenue qucnepcuu certa.

[Tomryuenue ciekTpa ¢ MOMOIIBIO MPU3MBI.

[TomrydeHue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.
Habmroenue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
H3mepenue nokaszaresns NpeaoMIICHHS CTEKIIa.
HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.
Habmronenue nucnepcuu cBera.

Pa3zgen 6. OcHOBBI crienMaJIbHOH TEOPHUH OTHOCHUTEILHOCTH

I'paHnLBI IPUMEHMMOCTH KIIACCHYECKOW MeXaHMKHU. IlocTynaTel crnenualibHOM TEOpUH
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJISL CKOPOCTH CB€Ta B BaKyyme, [MPUHLUII
OTHOCUTEIBHOCTU DUHINTEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U COKPAILICHUE JJIUHBI.

DHEprusi U UMITYJIbC PEISITUBUCTCKOM YaCTHUIIBI.

CBs13b MaccChl ¢ SHEPTUEN U UMITYILCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIHs OKOSI.

Paznen 7. KBantoBasi pusuka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

®oronsl. ®opmyna [lnanka cBs3u sHepruu GoTOHA C €ro YaCTOTON. DHEPrus U UMITYIIbC
doToHa.

OtkpeiTe u uccienoBanue ¢orodpdexra. Ombitel A. I'. CroneroBa. 3aKOHbBI
dotorddekra. YpaBuenue DitHmreitna 1 hotodpdexra. «KpacHas rpanuia» portodrddexra.

JlaBnenue cera. OnwiTel [1. H. JIeOenena.

XHUMHYECKOE JIEHCTBUE CBETA.

TexHuueckue yCcTpOHCTBA M TpPaKTHUECKOe NpUMEHeHHue: (hoTorneMeHT, (OTOoNaTUHK,
CoJIHEeUHas OaTtapesi, CBETOIUO/I.

Llemoncmpayuu

®doTor(PeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoTtoaddexra.

CBeToano.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Monens atroma Tomcona. OmnbiTel Pezepdopna mo paccesnHuto o -uactuul. [lnmanerapHas
Mmozenb atoMa. [locrynarsr bopa. U3nydenue u normnouieHue GOTOHOB IpU MEpPEXoje aroma C
OJIHOTO YPOBHS 3HEPTUU Ha Apyroi. Bunsl cniektpoB. CrieKTp ypOBHEN 3HEPTUH aTOMa BOJOPO/Ia.

BosHoBbI€ cBoiicTBa yacTull. Bonuel ae bpoitnsa. KopnyckynsipHO-BOTHOBOM JTyaanu3M.

CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyUYEHHUE.

TexHudeckne yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criekTpocKoI), 1a3ep, KBAHTOBBIM KOMIIBIOTEP.

Jlemoncmpayuu

Mopnens omnbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabmoneHne nuHeuaThIX CIEKTPOB U3TyYSHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

Hab6nronenue nuHEHYaTOro CriekTpa.

Tema 3. Amomnoe a0po



OKCIEpUMEHTBI, JOKa3bIBAIOLINE CIIOKHOCTh CTPOEHUS sAApa. OTKpBITHE paAUOAKTHBHOCTH.
OmnsiThl Pesepdopaa mo onpeneneHnio cocraBa paaloakTUBHOTO n3nydenus. CBoiicTBa anbda-,
Oera-, raMMa-u3i1ydyeHus. BiausHue paJuoakTUBHOCTH Ha )KUBbBIE OPIaHU3MBI.

OTkpeITHE IPOTOHA U HelTpoHA. HykinoHHast Mmonens siapa I eitsenbepra—Banenko. 3apsin
anpa. Maccosoe uncio sapa. M3oTomnsl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBINA Oera-pacnaa. ['aMma-usinyueHue. 3akoH
pazMoaKTUBHOIO pacnaja.

DHeprus CBSI3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Maccsl spa.

SnepHele peakuuu. [leneHne u CUHTE3 A1ep.

SAnepubiii  peaktop. Tepmosnepubiii cunHTe3. I[Ipobmembl M MEPCIEKTUBBI  SACPHON
JHEPreTUKU. JKOJIOIMYECKUE aCIIEKThI IACPHON SJHEPTETUKH.

OnemeHTapHble YacTULlbl. OTKPBITHE [TO3UTPOHA.

Metonbl HaOMIOEHNS U PETUCTPALIMH HIEMEHTAPHBIX YACTHLI.

@yHIaMeHTalbHbIE B3aUMOAeHCTBUSA. EquHCTBO (pr3nueckoil KapTUHBI MUpA.

TexHuueckue ycTpoicTBa M IPAKTHUECKOE NPUMEHEHHE: IT03UMETpP, Kamepa BuibcoHa,
AJIEpHBIN peaKkTop, aTOMHasi boMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Oranel pa3BuTus acTpoHoMuH. [IpukinagHoe 1 MUPOBO33pPEHUECKOE 3HAUEHUE ACTPOHOMHUH.

Bun 3Bé€3anoro Heba. Co3Be3ausi, spKue 3BE3/1bl, IIIAHETHI, X BUAUMOE JABH>KEHUE.

Conneunas cucrema.

Connue. ConneuyHast akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3IBI, HMX
OCHOBHBIE XapaKTEpUCTHKU. /J[narpamMmma «CneKTpalIbHbIN KJIacC — CBETUMOCTBY. 3BE3/1bI INIABHON
MOCNIEI0BATENbHOCTH.  3aBUCHUMOCTh ~ «Macca — CBETUMOCTbY» JUIsl  3BE31  IJIaBHOU
NOCJIeA0BaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. (COBpEeMEHHbBIE IPEACTABIEHUA O
MPOUCXOKACHUH U BoJtoNMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne u neuxxenune Connua B ['anaktuke. Turbl
rajlakTuk. PajmoranakTiuky U kBazapel. YEpHbIE ABIPHI B sIpax rajlakTHK.

Bcenennas. Pacmupenue Bcenennoii. 3akon Xa06ma. Pazberanue ramaktuk. Teopus
Bbonsmioro B3peiBa. PennkroBoe n3nyyeHue.

MacmtaOHas cTpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

Habmroienust HeBOOPYXEHHBIM TJ1a30M C MCMOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OTIpEICNICHUS MOJIOKEHHsI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro noaymapus 1 spKue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

O0o01maroniee noBTOpEeHNE

Posnb Qu3MKM W acTpOHOMHUM B 3KOHOMUYECKOH, TEXHOJOTHMUECKOW, COLMAIbHON U
ATHYECKOH chepax 1esaTeaIbHOCTH YeJI0BEKa, POJib U MECTO (DU3UKU U ACTPOHOMUU B COBPEMEHHOMN
Hay4YHOH KapTHHE MHpa, poib (U3UYecKOod Teopuu B (POPMHUPOBAHUM MPEICTABICHUN O
(bU3UYECKON KapTHUHE MHpPa, MECTO (PU3MYECKOM KapTUHBI MHpa B OOIIEM PSIYy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX IPEJACTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBS3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 11 kilacce oCymIecTBISieTCS C y4ETOM
COJEpXKATENbHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.



Meosicnpeomemnovle nowsimusi, CBA3aHHBIC C W3YYCHHEM METOJOB HAyYHOTO IO3HAHUS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
9KCIIEPUMEHT, MOJICTUPOBAHUE, MOJICIIb, H3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMBl ypaBHEHUH, TPUTOHOMETPUYECKUE (YHKIIMH: CHHYC,
KOCHUHYC, TAHICHC, KOTAHI'€HC, OCHOBHOE TPHTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI M HX
MPOSKIIMA HAa OCH KOOPAHMHAT, CIOKEHUE BEKTOPOB, MPOM3BOIHBIC SIEMEHTAPHBIX (DYHKIIUH,
MPHU3HAKHU T10,1I00US TPEYTOJIbBHUKOB, ONPE/ISIICHHE TUIOIIA/IN TUIOCKUX (GUryp U 00bEMa Tel.

buonocus: anekTpudecKue IBICHUS B )KUBOU MPUPOJIE, KOIeOATEIbHEIC TBUKCHUS B )KUBON
IIPUPOJIC, ONITUYCCKHUE SIBIICHUS B XKUBOU MPHUPOJIC, ACHCTBHE PaIallii Ha JKUBBIC OPraHU3MBbI.

Xumus: CTpOCHHE aTOMOB M MOJICKYJ, KpHUCTaNIMYecKash CTPYKTypa TBEPIBIX TEII,
MEXaHH3MbI 00pa30BaHUS KPUCTAUIMYSCKOMN PEIIETKH, CIICKTPAIbHBIN aHAIU3.

l'eocpaghus: MarHUTHBIC TONIFOCA 3€MITH, 3QJICKH MAarHUTHBIX Pyl, (oTochEéMKa 3eMHOI
MOBEPXHOCTH, MPEJACKA3aHNE 3eMJICTPACCHUM.

Texnonoeus: MTAHAM 3JIEKTPOIIEpeiad, TEHEPATOP MEPEMEHHOTO TOKa, 3JIEKTPOBUTATEIb,
UHIYKIMOHHAs TIeYb, pajap, paauoNpHUEMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOSKIIMOHHBIN amnmapat, BOJJOKOHHAsS ONITHKA, COJTHEYHAsI OaTapes.

INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUS INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero oOmero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHWTHh  JOCTHXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeETanpeIMETHBIX U MPEIMETHBIX 00pa30BaTEeNbHBIX PE3YyIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JImaHOCTHBIE Pe3yJabTaThl OCBOCHUS y4eOHOTO mpenmera «Du3nka» AOHKHBI OTPaXkaThb
TOTOBHOCTh M CHOCOOHOCTH OOYHaroluXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAIi, TO3UTHBHBIX BHYTPCHHHUX
yOeXACHU, COOTBETCTBYIOUIMX TPAAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacuIpeHne >KU3HCHHOTO OIBITa M ONBITA JCSITEILHOCTH B IPOIECCE PEATU3alud OCHOBHBIX
HAIPaBIEHUHN BOCIIUTATENBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOYyYaromierocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WieHA POCCHICKOTO OOIIECTRA;

NPUHITHE TPATUIMOHHBIX OOIIEYETIOBEYECKUX TYMAHUCTHUECKUX M JIEMOKPATHYECKHX
IICHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO NIESATEIBHOCTh B WHTEpEcax TpakIaHCKOTO oOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHHU3aIHH;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH HWHCTHTYTAaMH B COOTBETCTBUU C HX
(GYHKITUSIMUA ¥ Ha3HAUYCHUEM;

TOTOBHOCTH K TYMaHUTapPHON U BOJIOHTEPCKOU NIEATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPaK TAHCKOW UACHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIGHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTH)KCHHSIM POCCHUCKHX
yu€HBIX B 007aCTH (U3UKU M TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIOCOOHOCTH OLICHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHUCJIE B ACSITEILHOCTH YUEHOTO;

OCO3HAHUWE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYIyIIEero;

4) 3CTeTHYECKOT0 BOCTIMTAHMSA:



ACTETHYECKOE OTHONICHUE K MUPY, BKJIFOYAs ICTCTHKY HAYYHOT'O TBOPYECTBA, MIPHUCYILETO
¢du3nueckoil Hayke;

5) Tpy10BOro BOCIIUTAHUS:

MHTEPEC K pa3ingHbIM chepam mpodhecCHoHATBLHOM AeITeTbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (U3MKOH M TEXHHMKOW, YMEHHE COBEpPINATh OCO3HAHHBIM BHIOOp Oynymied mnpodeccun u
pea30BEIBATH COOCTBECHHBIC )KM3HECHHBIC TUIAHBI,

TOTOBHOCTb M CITOCOOHOCTh K OOpa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUU BCEU KU3HU;

6) 3K0JIOrM4eCKOro BOCIIATAHMA:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYPBI, OCO3HAHHE TIJIOOATBLHOTO XapakTepa
9KOJIOTHYECKHX TIPOOJIeM;

TUTAHUPOBAHKE M OCYIIIECTBJICHHE ICHCTBUI B OKPYIKAIOIIEH Cpe/ie Ha OCHOBE 3HAHUS IeNeh
YCTOMYUBOTO Pa3BUTHS YEIIOBEUECCTBA;

paclIMpeHue OmbITa JCATCIBHOCTH OSKOJOTMYECKONH HAMpPaBIICHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHUM 110 (pHU3HKeE;

7) IEHHOCTH HAYYHOT0 MO3HAHMSA:

c(OPMHUPOBAHHOCTh MHUPOBO33PCHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pasButHs (pU3NIECKON HAYKH;

OCO3HAHME IICHHOCTU HAyYHOW JEATEIbHOCTH, TOTOBHOCTh B MPOIIECCE U3YYCHUST (PU3UKU
OCYIIECTBIISATH IPOSKTHYIO M HCCIIEIOBATEIBCKYIO ISATEIbHOCTh MHIUBH Iy IbHO U B TPYIIIIE.

METANPEIAMETHBIE PE3YJIBbTATHI

Ilo3naBaTebHbIE YHMBePCAJIbHbIE YueOHbIE 1eHCTBUS
ba3oBble JJoruueckne aeicTBus:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh IMpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPEAENIATh LENN IEITEIbHOCTH, 33/1aBaTh MAPAMETPBI U KPUTEPUU UX JOCTUKEHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMAaTPUBAEMBIX (PM3NYECKUX SBICHUSX;

pa3pabaThIBaTh IUIaH PEIIEHUS MTPOOIEMBI C YIETOM aHAIM3a UMEIOITUXCS MaTepUaIbHbIX
Y HEMaTEPHUAJIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JAESATEIbHOCTb, OIIEHUBATh COOTBETCTBHE PE3YJIHTATOB IIENAM,
OLICHUBATh PUCKU ITOCIEACTBUM NEATEIBHOCTH;

KOOPJMHUPOBATh U BBITONHATH PA0OTy B YCIOBHUAX PEATBHOT0, BHUPTYAIHHOTO |
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pPa3BUBATh KPEAaTUBHOE MBIIIUICHHUE TPU PEIICHUH KU3HEHHBIX TTPOOJIEM.
ba3soBble nccienoBareibcKue 1eCTBUA.

BIIAJICTh HAYYHOH TEPMHHOJOTHEH, KIIOUYEBBIMU TOHATHSIMH W METOAaMHU (U3UIECKOM
HayKU;

BJIIAJICTh HABBIKAMH YYEOHO-MCCIIEOBATEIBCKON M MPOEKTHOM NEATETLHOCTH B OOJACTH
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIICHHs 3a1a9
(UBUYECKOTO CoNIep KaHusl, TPUMEHEHUIO PA3IMYHBIX METOI0B ITO3HAHUS;

BJIAJICTh BUJAAMHU JIESITEIBHOCTH IO IOJYYEHUIO HOBOI'O 3HAHUs, €r0 WHTEPIPETalUH,
npeoOpa30BaHMIO ¥ MPUMEHEHHIO B PA3IMYHBIX YICOHBIX CUTYaAIIUSIX, B TOM YUCJIE MIPU CO3/IaHUN
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBIABJISITh MPUYMHHO-CJICACTBEHHBIE CBA3W M aKTyaJlM3UpPOBaTh 3a/1ady, BbIJIBUIATh
TUIIOTE3Yy €€ PELICHHUs], HAXOIUTh APTYMEHTHI ISl I0KA3aTeIbCTBA CBOMX YTBEPKICHUM, 3a1aBATh
MapaMeTpbl U KPUTEPUU PEIICHUS;

AQHAJIM3UPOBATH MOJYYEHHBIE B XO/I€ PEIIEHUS 3aa4M PE3yJIbTaThl, KPDUTUYECKHU OLICHUBATh
UX JOCTOBEPHOCTh, TPOTHO3UPOBATh M3MEHEHUE B HOBBIX YCJIOBHUSIX;



CTaBUTb U (POpMyIUpPOBaTH COOCTBEHHBIE 3aJ]aul B 00pa30BATENbHOM JESTEIbHOCTH, B TOM
quCIIe IPU U3YUYCHUH (DUBHKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OL€HUBATh IPUOOPETEHHBIN OIBIT;

YMETh MIEPEHOCUTh 3HAHUS O (PU3UKE B MPAKTHUECKYIO 007IaCTh )KU3HEACITEIHHOCTH;

YMETh MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NIPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTHHAIbHBIE TOAXO0Abl U PELICHHUS;

CTaBUTb IPOOJIEMBI U 33JjauH, JOMYCKAIOIUE aJIbTePHATUBHBIEC PELICHHUS.

Paborta ¢ nnopmanmeii:

BJIAJICTh HaBbIKAMU MOJy4eHUs MH(OpManuu (GU3NYECKOTO COJACpPKAHUSA U3 UCTOUHUKOB
pa3HBIX THIIOB, CaMOCTOATEIBHO OCYLIECTBJIATh IIOMCK, AaHAJIN3, CHUCTEMATH3alUI0 U
MHTEpIpeTalyio HHPOPMALIUU Pa3IMUHBIX BUJIOB U (OPM MIPEJICTABICHHUS,

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCIOJIb30BaTh CPEACTBA MH(OPMAIMOHHBIX M KOMMYHMKALIMOHHBIX TEXHOJOTHH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHM3aLMOHHBIX 3a/ad C COOJIIOJICHUEM
TpeOOBaHUI IPrOHOMMKH, TEXHUKU 0€3011aCHOCTH, TMTHEHBI, PECypcocOepekeH s, IPABOBBIX U
THYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOIO COJAEP)KAaHUS B pasMyHbIX (opmaTax ¢ y4EToM
Ha3Ha4YeHUsI THPOPMAIIUH U LIEII€BON ayAUTOPUHU, BbIOMPAsi ONTUMAIIbHYIO (POpMY ITpeICcTaBICHUS
Y BU3yaJIU3alliH.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISITH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMU JCSATEIHHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYallui U CMATYaTh KOH(IMKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHsI C MCIOJIb30BAHMEM S3BIKOBBIX
CPEICTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U MHIUBUYalbHON pabOTHI;

BBIOMPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX MHTEPECOB U
BO3MOKHOCTEM Ka)KJIOTO 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPAWHUPOBATH
JIEHCTBHSI 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JEHCTBUM, PACTIPEIEIATH POJIM ¢ YYETOM MHEHHM
YYaCTHHUKOB, 00CYXJ1aTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJa U KaXXJAOI0 yJaCTHHKA KOMaH/bl B OOLIUHN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTh HOBbIE IPOEKTHI, OLIEHWBATh WAEU C MO3UIUU HOBU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMUYECKOE TIOBEJIEHHWE B pPAa3IMUHBIX CHUTYyalHsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe IeiicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENIBHYIO NESATENBHOCTh B oOnacTu (pu3uKu u
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTAaBUTH U (HOPMYITHPOBATH COOCTBEHHBIC 3a1a4H;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PEUICHHUS Pacu€THBIX M KAYECTBEHHBIX 3a/ay, TUIaH
BBIITOJIHEHHUS] TMPAKTHYECKOH paboThl ¢ y4ETOM HMMEIONIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHMUI;

JTaBaTh OLIEHKY HOBBIM CHUTYaIUsIM;

pacupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;



Croco0CTBOBATh (POPMUPOBAHUIO U TIPOSBIICHUIO 3PYIUIINH B 00J1acTH (DU3UKHU, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CUTYyallUsiM, BHOCUTb KOPPEKTHUBBI B JI€ATE€IBbHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YJITATOB LIEIISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIIOJIb30BaTh PUEMBI peIICKCHH JIJIS OLIEHKH CUTYaIliH, BBIOOpA BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 10 UX CHIXKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHNUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTHI APYTUX MPU aHATU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B npornecce nocTrkeHMs JIMYHOCTHBIX PE3YJIHTATOB OCBOCHUSI POTPAMMBI 10 (PU3UKE IS
YPOBHSI CpeHero oOIiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
WHTEJUICKT, MPEIoIaralomuii copMUpoBaHHOCTS:

CaMOCO3HaHUs, BKIIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUSL, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBE/ICHHE, CIIOCOOHOCTD aJallTUPOBATHCS K SMOIIMOHAIBHBIM U3MEHEHUSM U MPOSIBIISATH
THOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOMICH CTPEMIJICHHE K JOCTHIKEHUIO eI U YCIEXYy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JE€HCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIOMICH CIOCOOHOCTh IMOHMMATh SMOIMOHAIBHOE COCTOSIHUE NPYTHUX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUN OOIIEHUS, CIOCOOHOCTh K COUYBCTBHUIO U COMIEPEKHUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BHICTPAWBATh OTHOIIEHUS C JPYTHMHU
JIOJbMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3pemiaTh KOH(IUKTHL.

NPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 kJacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCS] YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEPAX pPOJib U MeCTO (HU3UKH B (HOPMHUPOBAHHH COBPEMEHHOM
Hay4YHOM KapTUHBI MHPA, B Pa3BUTUHU COBPEMEHHON TEXHUKH U TE€XHOJOTHWM, B MPAKTUYECKOU
JIeITEILHOCTH JIIOACH;

VUUTHIBATh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (PU3NYECKUX MOJENel: MarephalbHas
TOYKa, WHEpUHAIbHAsA CHUCTeMa OTCYETa, aOCOMIOTHO TBEPIOE TENO, UACATbHBIA Ta3, MOACIH
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJN, TOUCUHBIM AIEKTPUUYECKUHN 3apsi] NpHU pELICHUU
buznyeckux 3a1ay;

pacmo3HaBaTh (pU3MYECKHE sBIEHUS (MPOIECCh) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYCCKON TEOpUM CTPOCHUS BEIIECTBA M AJICKTPOIWHAMUKHU:
paBHOMEpPHOE U PaBHOYCKOPEHHOE TPSMOJMHEWHOE [BIKEHHE, CBOOOJHOE TaJeHUE Tell,
JIBIDKEHHE 10 OKPY)KHOCTH, HHEPITUS, B3auMoIecTBHE Tel, Tuddy3us, OpOyHOBCKOE JIBIKECHHE,
CTpOEHHE KUIKOCTEeH U TBEPIBIX Tell, U3MEHEHNE 00bEéMa Tell IPHU HarpeBaHUU (OXJIKICHUHN),
TEIJIOBOE pPABHOBECHE, WCIIapeHWe, KOHJIEHCAIUs, TUIABJIICHUE, KPHUCTALIU3ANNS, KHUIICHHE,
BJIQYKHOCTh BO3/yXa, OBBIILICHUE JABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCY/IE, CBS3b
MEXy TapaMeTpaMH COCTOSHUS Ta3a B HW30IPOIEccax, DJICKTPHU3AIUs TEN, B3aUMOJCHCTBUE
3apsi/ioB;

OTUCHIBATh MEXAHWYECKOE IBWIKEHUE, HUCIOJIB3Yys (PU3NUECKHe BEIUYHHBI: KOOPIWHATA,
MyTh, MEPEMEILICHHE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHJia, UMITYJIbC Teja, KUHETHUYecKas
SHEPrHsi, TMOTCHIMATIbHAS HSHEPTHs, MEXaHWYecKas paboTa, MEXaHHYECKas MOIIHOCTh; IpHU
OTMCAHUU TPABUIBLHO TPAKTOBATH (GU3UUYECKUI CMBICIT UCTIOIB3YEMbIX BETUYHH, NX 0003HAUCHUS



U eIMHULI, HAXOOUTh (POPMYIbI, CBSI3bIBAIONINE NAaHHYIO (PU3UYECKYIO BETUYHMHY C IPYTHMMH
BEJIMYHMHAMU;

ONUCHIBAaTh H3Y4YEHHBbIE TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIE SIBICHUS, HCIIOJIb3Ys
¢u3nueckue BENWYMHBL: JIABJICHUE Tasza, TeMIleparypa, CpenHss KUHETHYEeCKas SHEprus
XAa0THUYECKOT0 JBMKEHUS MOJIEKYJ, CpPEAHEKBAJApaTU4YHAsi CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JBUTATENS; IPU OMUCAHUH MPABUIILHO TPAKTOBATh (PU3UYECKUIN CMBICI HCIOIb3YEMbIX BEJIINYMH,
uX OOO3HAYCHHMS W EIMHMIBI, HAXOTUTHb (OPMYJBI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C JPYTUMU BEIIMYUHAM;

ONMCHIBATh U3YYEHHBIE JJIEKTPUUECKHUE CBOWMCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCHOIB3YST (PU3NYECKUE BEIUYUHBL: IIEKTPUUYECKUHN 3apsijl, AJIEKTPUUYECKOe IoJe,
HAnpspKEHHOCTh  IIOJIS, IOTEHLMAJ, PA3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABUIBHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIOJNBb3yeMbIX BEIUYHH, WX OOO3HAUYEHUS U EIUHHUIIBI;
yKa3bIBaTh (POPMYJIBI, CBSI3BIBAIONINE JAHHYIO (DU3MUECKYIO BETMYUHY C IPYTHMHU BEIIMYHMHAMUY;

aHAIM3UPOBATh (U3WYECKUE TMPOIECCHl M SBIICHUSA, UCHOIB3Ys (PU3NYECKUE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarotrenus, |, |l u Ill 3akonsr HbroTOHa, 3aK0oH coxXpaHeHuUs
MEXaHUYECKON 3HEPruu, 3aKOH COXPAHEHHUS MMITYJIbCA, IPUHLINI CYNEPIO3UIUN CUII, TPUHIUIT
paBHONpPABUs MHEPLUATIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KUHETUUECKYIO TEOPUIO CTPOCHMUSI
BEILECTBA, T'a30BbI€ 3aKOHBI, CBS3b CpPEJHEH KHHETHMYECKOM SHEPrUU TEIUIOBOI'O JBUKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIepaTypoil, MEepBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPaHEHUS
AIEKTPUUYECKOTO 3apsifa, 3akoH KysoHa, mpu 3TOM pa3nuyarh CIIOBECHYIO (P OPMYIHPOBKY 3aKOHA,
€r0 MaTeMaTU4YeCKOe BBIPAKEHHE U YCIOBHS (TPaHUIIBI, 00JaCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3nuy4aTh yCIOBUS MX O€30MaCHOTO MCMOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEpEHUiM, TMpu 3TOM  (POpMYIHpPOBATh
npobaeMy/3agady ¥ rMIoTe3y yueOHOro SKCIepuMeHTa, coOUpaTh yCTaHOBKY U3 IPEASIOKEHHOTO
000py10BaHus, IPOBOAUTH ONBIT U (POPMYIHPOBATH BBIBOJBL;

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIE H3MEpPEeHHs (U3MUECKUX BEIUYHH, TPHU ITOM
BbIOMpaTh ONTUMANbHBI CHOCO0 H3MEpPEHUS M MCIONb30BaThb W3BECTHBIE METOIbl OLIEHKU
MOIPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH MEKIY GU3NUECKUMU BEIMYUHAMU C UCTIOJIB30BAaHUEM MPSMBIX
U3MEPEHUl, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH pe3yJbTaThl MOITYy4YE€HHOMN
3aBHCUMOCTH (PU3UYECKUX BEJIMYUH B BHJIE TAOIUI] U TPapUKOB, 1€1aTh BHIBOJIBI 10 pe3yJibTaTaM
UCCIIEJOBAHMSI;

coOnrofarh mnpaBuia O€30MacHOro TpyAa IMPU NPOBEIACHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HUCCIENI0BATEIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPHUTEIBHBIX YCTPONCTB U 1aOOpaTOPHOro 000pyA0BaHNUS;

pewmiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckol MOJENbI0, HCIOJIb3Ys
buznyeckue 3aKOHbl M MPUHIIUIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/la4d BbIOUpATh (PU3UUECKYIO
MO/JIeNIb, BBIACNATh (PU3NYECKHE BEIUYMHBI M (POPMYIbl, HEOOXOAMMbIE Ui €€ pelIeHHUs,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUs (PU3NUECKO BEITHUNHBI,

pelaTe KayeCTBEHHBIE 33Jaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUYMBYIO LIEMOUYKY
PacCyXJIEHUI ¢ OTIOPOI Ha M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHNUS,

UCIIOJIb30BaTh MPU pEIIeHUH y4eOHBIX 33/]1a4 COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOTUU
JUIsL TIOMCKAa, CTPYKTYpUPOBaHUsS, HWHTEPIPETAlMd U TPEJCTaBICHUS Yy4eOHOW U Hay4yHO-
MOMYJISIPHOUM MH(POPMAIUH, TIOTYYSHHON U3 PA3IMIHBIX HICTOYHHKOB, KPHTUYECKU aHATM3UPOBATH
noJTy4aemMyro HH(OpMaIuio;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCUICKUX U 3apYOCIKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00bACHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;



HCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS 10 (PU3UKE B MOBCEAHEBHOM KU3HU JIsl O0eCTieueHus
0€30MacHOCTH TIPHU OOpPAIEHUH C MPUOOPAMH M TEXHUUYECKUMHU YCTPONCTBAMHU, JJISI COXPAHEHUS
3JI0POBBS U COOJIIO/IEHNUS HOPM 3KOJIOTHUYECKOTO MOBEACHUSI B OKpY Kalolleil cpee;

paboTaTh B TPYIIE C BHIIIOJHEHUEM PA3IMIHBIX COIMATBHBIX POJICH, TUIAHUPOBATh PaboTy
TpyNNbl, palMOHAIbHO pacHpenessiTh OOS3aHHOCTH W IUIAHUPOBATh JESATEIBHOCTH B
HECTAaHJAPTHBIX CUTYallMsIX, aJleKBAaTHO OLIEHUBATHh BKJIAJ KaXKJIOTO M3 YYaCTHUKOB TIPYIIIBI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.

K konmy oOyuenusi B 11 kJjiacce mpeaMeTHBIE Pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTh y O0YUAIOIIUXCS YMEHUI:

JIEMOHCTPHUPOBATh HA MPUMEPAX pPOJIb U MECTO (U3HKH B (POPMUPOBAHUU COBPEMEHHOU
HAy4YHOW KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHl, B IPAKTHYECKOI
JESTEIILHOCTH JIFOJIEH, IeTIOCTHOCTh U €IMHCTBO (PU3UYECKON KApTUHBI MUPA,

VUUTHIBATh TPAHUIBl TPUMEHEHUS W3YYCHHBIX (U3HUECKUX MOJAENEH: TOUYeUHBIN
ANEKTPUUECKUH 3apsijl, JIyd CBETa, TOUCUHBIN HCTOYHHK CBETA, siZICPHAs MOJIETb aTOMa, HYKJIOHHAs
MoO/JIeJIb ATOMHOTO sJIpa MPH pelieHn: (PU3nuecKux 3aaay;

pacrnio3HaBaTh (U3WYCCKUE SIBJICHUS (TIPOIECCH) W OOBSACHATh UX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKHN U KBAaHTOBOHN (DU3HMKU: SJIEKTpUYECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MarHUTHOE JEUCTBUS TOKAa, B3aUMOJCHCTBHME MAarHUTOB, JJIEKTPOMArHUTHAs
WHAYKINS, JACWCTBUE MAarHUTHOTO IIOJIE Ha MPOBOJHUK C TOKOM U JIBIKYIIUHCSA 3apsi,
AJIEKTPOMATrHUTHBIE KOJICOaHUS U BOJIHBI, TPSIMOJIMHEMHOE paclpOCTpaHEHUE CBETA, OTPAKEHUE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJSIPU3ALUS CBETa, JUCIEPCUsi CBeTa,
doroanekrpudeckuii 3¢ dekt (porodddekr), CBeTOBOES aBleHUE, BOZHUKHOBEHUE JTUHEHYATOTO
CIIEKTpa aTomMa BOJIOPO/1a, ECTECTBEHHAs] U HCKYCCTBEHHAsl PaJOAKTUBHOCTE;

OTNHUCHIBATh M3YUYCHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIC, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOAMMOCTh PA3UYHBIX CPEN) U DJIEKTPOMArHUTHBIE SIBIEHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHME BEIWYUHBI: DJIEKTPUYECKUN 3apsll, Cujla TOKa, DJIEKTPUUYECKOe
HaIpsKEHUE, IEKTPUUECKOE COIPOTUBIICHHE, PA3HOCTh MOTEHLUAJIOB, JIEKTPOABUKYIAs CHUIIA,
pabota TOKa, MHAYKIMS MarHUTHOTO TMOJs, cuia Awmmepa, cwia JlopeHiia, MHIYKTUBHOCTD
KaTYIIKH, SHEPTUsl DIEKTPUYECKOT0 M MArHUTHOTO TMOJeH, MepuoJ M YacToTa KojebaHui B
KOoJIe0aTeIbHOM KOHTYpEe, 3apsij U CHJIa TOKa B IMPOIIECCE TAPMOHUYECKHUX JJIEKTPOMArHUTHBIX
KonebaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CHUila JMH3bI, MpPU OMUCAHUHM MPABUIBHO
TPaKkTOBaTh (U3MYECKUH CMBICII HCIOJIB3yEeMbIX BEIUYMH, WX OOO3HAUEHUS U EIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HMYECKYIO BEJIMUMHY C IPYTUMH BETUYHHAMU;

OTNHUCHIBATh HM3YYCHHBIC KBAHTOBBIC SIBJICHUS M TPOIECCHI, HCIOJB3Ys (PU3HUECKHE
BEJIMYUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YacTOTa CBETAa, DHEPrus u
UMITYJIbC (POTOHA, TIEPUOJ TMOJypacnajza, SHEPrus CBSI3W aTOMHBIX sJep, MPU ONMUCAHUU
MPAaBUILHO TPAKTOBAaTh (U3MUYECKUN CMBICI HCIOIB3YEMbIX BEIHYWH, WX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE JaHHYIO (DU3UUYECKYIO BEIUYUHY C JAPYTUMHU
BEJIMYMHAMU, BEIYUCIATH 3HAUCHUE (PUINYECKON BETUIHUHEI;

aHAJTM3UPOBATh (PU3MYECKUE TPOIECCHl W SBIICHHS, HCTONB3Yys (PU3UUECKHE 3aKOHBI U
OpUHIUIBL: 3aKk0oH OMa, 3aKOHBI [IOCJIENOBATEIBbHOIO M NapaJlJIeIbHOTO COEAMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
MPSIMOJIMHEMHOTO PaclpOCTpaHEHUsI CBETA, 3aKOHBI OTPAKEHMsI CBETA, 3aKOHBI IPEIOMIICHUS
CBeTa, ypaBHeHUEe DiHIITeHA 11 hoTod(DPeKTa, 3aK0H COXpaHESHUS YIHEPTHH, 3aKOH COXPaHEHUS
MMITYJIbCa, 3aKOH COXPAHEHHS JJIEKTPUUECKOrO 3apsija, 3aKOH COXPAaHEHMs MacCOBOTO YHCIIA,
noctynatel bopa, 3akoH paguoOaKTHUBHOrO pacmajaa, OpU OSTOM pa3InyaTh CJIOBECHYIO
(GOpMYITHUPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOE BBIPAKEHUE W YCIOBUS (TpaHHIIBI, O0JIACTH)
MPUMEHUMOCTH;

ONpENIENATh HAMPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO IOJIsI IPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenna;

CTPOUTH M OIUCHIBATh N300paKEHHE, CO3/1aBaeMOe TUIOCKUM 3€PKajioM, TOHKON JIMH30M;



BBIMOJHATh JKCIIEPUMEHTHI 1O HMCCIIEOBAHUIO (PU3UYECKUX SIBJICHHM W MPOLECCOB C
UCIIONIb30BAHMEM TPSMBIX W KOCBEHHBIX HW3MEpPEHHWH: TMpu d3TOM  (HOpMyIHpOBAThH
npobiieMy/3aauy v TUIIOTE3y y4eOHOr0 IKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEJI0KEHHOTO
000pyI0BaHusl, IPOBOUTH OTBIT ¥ (POPMYITHPOBATH BBIBOJIBL;

OCYIIECTBIISITh MpSMbIE U KOCBEHHBbIE H3MEpPEeHHs] (U3MUECKUX BEIWYHH, IPU ITOM
BBHIOMPATh ONTUMAJIBHBIA CIOCOO HM3MEPEHHUS U UCIOJIb30BAaTh HW3BECTHBIE METOJbl OLICHKHU
MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBATh 3aBUCUMOCTU (PU3NYECKUX BEIMYMH C MCIIOJIIb30BAaHUEM IMPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YIbTATHl MOJYYEHHOH 3aBHCHUMOCTH
Gu3MYECKUX BEIMYMH B BHJAE TaOMUI] M TpauKOB, JeiaTh BBIBOABI IO pe3yiabTaTam
UCCJIEJIOBAHMUS,

coOmoiaTh MpaBwia 0€30MacHOro Tpyda MPH TMPOBEACHUM HCCIENIOBAaHMA B pPaMKax
y4eOHOr0 OSKCIEPUMEHTa, Y4eOHO-UCCIEIOBATENILCKOM M TMPOEKTHOW JESATENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U JTAOOPaTOPHOTO 000PYAOBaHUS;

pemiate pacu€THbIE 3aJa4d C SIBHO 3aJaHHON (U3UYECKON MOJENbI0, HCIONb3Ys
¢u3nveckre 3aKOHBI M PUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 33a4H BHIOUPATh (PU3HUECKYIO
MOJieJIb, BBIACHATH (PU3NYECKUE BEIMUMHBI M (QOpPMYIbl, HEOOXOIuWMbIe s e€ peleHus,
MIPOBOJIUTH PACUYETHI M OLICHUBATh PEAIBHOCTD MOJYYCHHOTO 3HAYEHUS (PU3NUECKON BETUUMHBI,

peliaTh KayeCTBEHHbIC 3aJaud: BBICTPAUBATh JIOTMUECKH HEMPOTHUBOPEUMBYIO LIEMOUYKY
paccyXJIeHHI ¢ OMOpO Ha U3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UYECKHUE SIBJICHUS,

HCIIOJIb30BAaTh MPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUU
JUIsL TIOMCKAa, CTPYKTYpUPOBaHUs, HHTEPIPETALMU W TNPEJCTABICHUS Y4eOHOW U HAy4yHO-
NOMYJSIPHON MH(POPMAIUH, TOTYYSHHON U3 PA3INYHBIX HCTOYHUKOB, KpUTUYECKU aHATM3UPOBATh
MOJIy4aeMyto HH(POPMAIHIO;

OOBSACHATH PUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUUYECKUX YCTPOUCTB, pa3anvaTh
yCIIOBUS UX 0€30MacCHOI0 UCMOIb30BaHMUS B TIOBCETHEBHOM KU3HU;

MPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSCHEHUE MPOIIECCOB OKPYXAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS 10 (PU3HKE B MOBCEAHEBHOMN KU3HU [T OOECTICUeHUs
0€30MacHOCTH IpU OOpAIEHUH ¢ TPUOOpPaMH M TEXHUUYECKUMHU YCTPOMCTBaMHU, JJIsi COXPaHEHUS
3J10pOBbsI U COOJIIOJICHHSI HOPM KOJIOIMYECKOT0 TIOBEACHUS B OKpYXKarollei cpeie;

paboTaTh B IPYIIIE C BHIIIOJHEHUEM PA3JIMYHBIX COLUATIBHBIX POJIEH, MIaHUPOBaTh padoTy
TPYNNbl, palOHAIbHO pacHpeneNsTh OOS3aHHOCTH U IUJIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYaIlMSIX, aJleKBaTHO OIEHUBATH BKJIAJ KaXKJIOTO M3 YYACTHHUKOB TPYIIIHI B
pelieHrne paccMaTpUBaeMOi IPOOIEMBI.
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