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HHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢u3mke 0a30BOr0 YpOBHS Ha yYpOBHE CpeaHEro oO0mero oOpa3oBaHMs
pa3paboTaHa Ha OCHOBE NOJOXEHMH M TpeOOBaHMM K pe3ysbTaTaM OCBOECHHS OCHOBHOM
oOpa3oBaTenbHOU nporpaMmmsl, npeactaBieHHbIX B PI'OC COO, a takke ¢ yuétoM (eaepanbHON
paboueii mporpaMMbl BOCIIMTAHUS U KOHIEMNIMY TpenojaBanus yuyeOHoro npeamera «DPuznkay
B oOpasoBarenbHbIX oOpranumzauusx Poccuiickoit ®enepaunu, peanu3yolMX OCHOBHbIE
o0pa3oBaTesibHbIE IPOTrPAMMBI.

Conepxanue nporpaMMbl MO (U3MKe HampaBieHO Ha (OPMHPOBAHHE E€CTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOyvaronuxcs 10-11 kmaccoB nmpu oOydeHnn ux ¢usuke Ha 06a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-/AEATEIbHOCTHOTO noaxoAa. [Iporpamma no ¢usnke COOTBETCTBYET
tpeboBanussM PI'OC COO k mIaHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAINpeIMETHBIM
pesyabTataM OOY4YeHHs, a TAKKE YUYUTHIBACT HEOOXOAMMOCTb PeaU3alld MEXIPEIMETHBIX
CBsi3ell (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpeaMeTaMu. B Hel ompenenstorcs
OCHOBHBIE LIEIM M3Yy4YeHUs (PU3MKU Ha YPOBHE CpelHEero oliiero oopazoBaHUs, MJIaHUPyEMbIe
pe3yJbTaThl OCBOEHMSI Kypca (PU3UKHU: JTMUHOCTHBIE, METallpeAMETHbIE, IPeIMETHbIE (Ha 6a30BOM
YpOBHE).

[Iporpamma 1o (hu3KKe BKIIOYACT:

e [UIAaHUpPYEMbIC Pe3yIbTaThl OCBOCHHUS Kypca (U3UKU Ha 0a30BOM YpOBHE, B TOM UYHUCIIE

IIpeIMETHBIE PE3YJIbTaThl IO rojIaM O0yUEHUs;

e cojnepxaHue yueOHoro nmpeamera «Pu3ukay mo rogam o0yueHHs.

®du3uka Kak Hayka o HanOoJjee OOIIMX 3aKOHaX MPUPObI, BHICTYIIAsl B KAUECTBE yUueOHOIO
npeaMeTa B LIKOJIE, BHOCUT CYIECTBEHHBIM BKJIAJ B CHCTEMY 3HAHUN 00 OKpY’KaIOLIEM MUDE.
HIkonpHBIH Kypc (HU3MKH — CHCTEMOOOpPA3yIOUIMHA Ml €CTECTBEHHO-HAy4YHBIX YYeOHBIX
MIPEIMETOB, IIOCKOJBKY (PH3UUECKUE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SABJICHHM, U3y4acMbIX
XUMHUEH, Ouonoruei, pusmueckoir reorpadueit u actpoHomueil. Mcrmonp3oBaHHe W aKTUBHOE
pUMeHEeHNe (PU3NUECKUX 3HAHUH ONpeessieT XapakTep U pa3BUTHE pa3HOOOPAa3HbIX TEXHOIOTUI
B c(epe SHEepreTukH, TPAaHCIOPTa, OCBOCHMS KOCMOCA, IOJIYYEHHsS HOBBIX MAaTEpUaIoOB C
3aJJaHHBIMH CBOWCTBaMHU U JIpyrux. Mzyuenue (pu3nku BHOCUT OCHOBHOMU BKJIAJ B (HOpMUpPOBAHHE
€CTeCTBEHHO-HAYYHOW KapTUHBI MHUpa O0ydaromuxcs, B (popMHUpOBaHHE YMEHUH NPUMEHSATH
Hay4HbIIl METOJ] IO3HAHMSI [TPU BBINOJIHEHUH UMU Y4E€OHBIX UCCIIC0BAHUIM.

B ocHOBY Kypca (u3uku 1715 ypOBHS cpeiHero o0miero oopa3oBaHus MOJIOKEH Psil UICH,
KOTOPBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBJIIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHajl U3 BCeX pas3fesioB (DU3HMKH, BKIIOYAET KaK BOMPOCH! KJIACCHUECKOM, TaK U
COBPEMEHHOW (PU3UKH.

Hoesn eenepanuzayuu. B coOTBETCTBUM C HEW MaTepua Kypca pU3NKH 00beJUHEH BOKPYT
¢usnveckux Tteopuil. Bemymmm B Kypce sBnsieTcs (OpPMHUpPOBaHHME TIPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTe€pHH, BELIECTBE U IOJIE.

Hoesn eymanumapusayuu. EE peanuzainys npeanosaraeT UCMoIb30BaHUE TYMAHUTaApHOTO
noTeHIManza GU3NIEeCKoil HayKH, OCMBICIIEHUE CBS3M Pa3BUTUS (PU3MKH C pa3BUTHEM OOILECTBA,
a TaK)Ke C MUPOBO33PEHYECKIMHU, HDABCTBEHHBIMU U SKOJIOTUIECKHMHU TPoOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku rnpeanonaraeT 3HakOMCTBO € IIUPOKUM
KPYTrOM TEXHMYECKHUX U TEXHOJOTUYECKUX MPUJIOKEHNN N3YYEHHBIX TEOPUH U 3aKOHOB.

Hoesn oskonozcusayuu peasu3yercsi IMOCPEICTBOM BBEACHHUS 3JIEMEHTOB COJAEp)KaHUs,
NOCBAUIEHHBIX JKOJIOTUYECKHM Mpo0IeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM



TEXHUKHU U TEXHOJIOTUH, a TaKke 00Cy>KAeHUs po0IeM pallioOHaIbHOTO PUPOIOTIONb30BAHUS U
HKOJIOTHYECKOM 0€30MacHOCTH.
Crep)KHEBBIMU 3JIEMEHTaMU Kypca (M3MKH Ha ypOBHE CpeIHEero oouiero odpazoBaHUs
ABISIOTCS  (pu3Mueckue Teopuu ((opMHpPOBAHHE NPEICTABICHUH O CTPYKType MHOCTPOCHMS
¢u3nyeckoil TeopuH, poiau (PyHIAMEHTAJIbHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX
NPEACTaBICHUAX O MPUPOE, TPAHUIAX MPUMEHUMOCTH TEOPHH, JJISI ONMUCAHHUS €CTECTBEHHO-
HAYYHBIX SBJICHUU U ITPOIECCOB).
CucTeMHO-eSTeTbHOCTHBIN MOIX0A B Kypce (DU3MKU peain3yeTcs MPexIe BCero 3a cuér
OpraHu3alK 3KCIIEPUMEHTAILHON JesTeIbHOCTH o0ydaromuxcs. s 6a30Boro ypoBHsl Kypca
(U3MKH — 3TO UCIOJIB30BAHUE CHUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
1abopaTOpHBIX paboT, KOTOphIE B MporpamMme 1o (usnke oOBEeAWHEHBI B OOMIUN CIHCOK
YUEHHUYECKUX NPAaKTUYECKUX paboT. BelaeneHue B yka3aHHOM IepeyHe J1a0opaToOpHBIX padoT,
OPOBOJUMBIX JUISI KOHTPOJSL M OLEHKH, OCYLIECTBISETCS YYAaCTHHUKaMH O0pa3oBaTeIbHOIO
nporiecca UCXOAs U3 0COOEHHOCTEH TUIAHUPOBAHUA M OCHAlIeHUs KabuneTa ¢usuku. [Ipu sToM
oOecrieunBaeTCsl OBJIAJCHHE OOYYAIOUIMMHCS YMEHHUSMHU IPOBOJIUTH KOCBEHHBIC H3MEPEHHS,
UCCIICIOBAaHUsl 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB IO IPOBEpKE
IPEeJIOKEHHBIX THIIOTE3.
Bonbioe BHUMaHUE yIENseTCsl pEIICHUI0 pacuE€THBIX M KauyeCTBEHHBIX 3aj1ad. [Ipu sTom
JUTSL pacu€THBIX 3a/1a4 PUOPUTETOM SIBIISIOTCS 3a/1a4M C SIBHO 3aJJaHHON (PU3MIECKON MOJIEINBIO,
IO3BOJISIOIIME IPUMEHATh U3YUEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pasjelna Kypca,
TaK M MHTETPUPYS 3HAHUS M3 DPa3HbIX pazfenoB. s KauecTBEHHBIX 3aJlay IPUOPUTETOM
SABIISIIOTCS 3aJaHUsi Ha OOBSCHEHHWE TMPOTEKaHWs (U3UYECKUX SIBICHHM M IPOILECCOB B
OKpY’KaloIIeH Xu3HH, TpeOyromue BbIOOpa (PU3NYECKOW MOJAENH HJisi CUTYallMH TMPaKTUKO-
OPUEHTUPOBAHHOI'O XapaKTepa.
B cootBerctBun ¢ TpeboBanusimu PI'OC COO k MaTepuaibHO-TEXHUYECKOMY
o0ecrieyeHnIo yueOHOro nmporiecca 0a30BbIi ypOBEHb Kypca (PU3UKH HA YPOBHE CPEHETO O0IIEro
00pa3oBaHMs JTOJKEH W3YyYaThCsl B YCIOBHUSX MPEIMETHOTO KaOWHETa (DU3MKH WM B YCIOBHSIX
MHTErPUPOBAHHOIO KaOMHETa NpeIMETOB €CTECTBEHHO-HAy4YHOro Lukia. B kabuHere ¢usuku
JIOJDKHO OBbITh HeoOxoaumoe jabopaTopHOoe 0O0OpYIOBAaHUE Ul BBIOJHEHHS YKa3aHHBIX B
nporpaMme o pu3nKe y4eHH4eCKHX NPaKTUIECKUX padoT U IEMOHCTPALMOHHOE 000py10BaHHE.
JleMoHCcTpanmoHHOEe  000pyAoBaHHe (HOPMHPYETCS B COOTBETCTBUU C TMPUHITUTIOM
MHUHHMMAaJIbHOM JOCTaTOYHOCTH M 00ECHEeUUBAET IMOCTAHOBKY IEPEUNCIIEHHBIX B IIpOrpamMme I0
(¢u3nKe KIIOYEBBIX JAEMOHCTpALMN AN HMCCIEOBAHUS H3y4YaeMbIX SBJICHMH M TPOLECCOB,
SMIMPHUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX NPUMEHEHUH.
JlaboparopHoe 00OpyAOBaHUE ISl YUEHUYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M oOecreuuBaeTcs B pacyére OJHOI0 KOMIUIEKTa Ha JIBYyX
oOyuyaromuxcs. TemaTnyeckue KOMIUIEKTHI J1TaOOpaTOPHOro OOOpYIOBAaHUS JOJKHBI OBITh
MOCTPOEHBl Ha KOMIUICKCHOM HCIOJb30BAHUU AHAJOTOBBIX M LU(POBBIX MPUOOPOB, a TaKxKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJIE U(POBBIX JIAOOPATOPHIA.
OCHOBHBIMU TEISAMU U3Y4YeHUs (PU3UKH B 00IIIEM 00pa30BaHUU SIBIISIFOTCS
e (opMupoBaHHE HHTEpeca M CTPEMJICHHS OOYYaIOUIMXCS K HAaydYHOMY HW3YYCHHUIO
HPUPOBI, PA3BUTHE UX MHTEIUIEKTYyaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMIPEICTABICHHWA O HAyYHOM MeETOJe TIO3HaHUS U (OPMHUpPOBAHHE
UCCIIEI0BATEIBCKOTO OTHOILEHHSI K OKPY KAIOLUM SIBIICHHSIM;

e (opMupOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4E€HUS OCHOB CTPOCHHUS
MaTepuy U GyHIAMEHTAIbHBIX 3aKOHOB (PU3HKH;



dbopMupoBaHrEe YMEHUI OOBACHATH SBJICHUS C UCIIOJIb30BaHUEM (PU3MUECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUEe MPENCTaBICHUN O POIH (PU3UKU JUISI PA3BUTHUS IPYTHUX €CTECTBEHHBIX
HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHre 3THX Lesell oOecreyrBaeTcs pelIeHneM CIEAYIOUMX 3ajad B Ipolecce
M3y4deHus Kypca GU3NKU HA YPOBHE CPeAHETO 00IIero 0opa3oBaHus:

NpUOOpETEHNE CUCTEMBI 3HAHHMN 00 OOIMX (PU3NIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKITIOYAsT MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJIEKTPOTMHAMHKY, KBAHTOBYIO
(bu3MKy U IEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHEe YMEHUH TPUMEHSATh TEOPETUUYECKUE 3HAHMUS JUid OOBSCHEHHS
busznyecKkux SBICHUM B TPUPOJAE U M NPUHATHS NPAKTHUECKUX pEIICHUN B
MMOBCEAHEBHOM KM3HU,

OCBOGHHE CMOCOOOB pEHICHHS PA3NMUYHBIX 33Jad C SBHO 3aJaHHON (u3mueckoi
MOJIEJIBIO, 33]1a4, TIOJJPAa3yMEBAOIINUX CAMOCTOSTEIILHOE CO3AaHIE (PUINICCKOM MOJIEITH,
aJICKBaTHOW YCJIOBHUSM 33]1a4U;

MOHMMaHWEe (PU3UYECKHX OCHOB M TPHUHIUIOB JCHCTBHS TEXHUYCCKUX YCTPOHCTB U
TEXHOJIOTHYECKHUX MPOIECCOB, MX BIUSIHUS Ha OKPYKAIOUTYIO CPEIY;

OBJIQJICHHE METOJaMHU CaMOCTOATEIBHOTO TUIAHUPOBAHUSI U TIPOBEACHUS (PU3MUECKHUX
JKCIIEPUMEHTOB, aHalIM3a M  MHTEpHpeTauud  HHQOpMALUH,  ONpEeICHUS
JIOCTOBEPHOCTH IOJIyYEHHOTO pe3yJIbTaTa;

CO3/IaHUE YCIIOBUH JJISI Pa3BUTHSI YMEHUN MPOEKTHO-UCCIIEA0BATEIBCKOM, TBOPUECKON
JeATEIbHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIi ypOBEHb) Ha ypOBHE CpPEAHEro 00Iero odpa3zoBaHuUs
otBoautcs 136 yacos: B 10 kmacce — 68 yacoB (2 yaca B Henento), B 11 kinacce — 68 yacos (2 yaca
B HEJIEIIO).

[Ipemnaraemslii B mporpamme 1o Gpu3uKe mepeueHb JIA00PaTOPHBIX M MPAKTHYECKUX PadOT
SBIISICTCSI PEKOMEHJIOBAHHBIM, YYHUTENb JeJaeT BBHIOOp MpoOBeJeHUs TabOpaTOpPHBIX paboT H

OTIBITOB C YYETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YYaroInXCsl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. dusnka u MeTOAbl HAYYHOI'O O3HAHMS
®usuka — Hayka o npupoje. Hayunele Meroasl Mo3HaHUS OKpyXkarouero mupa. Pomnb
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce NO3HAHUSI IPUPOABL. DKCIIEPUMEHT B (pU3HKeE.
MogenupoBanue (uU3NYECKUX ABICHUNA M mporeccoB. Hayunsle runotessl. dusnyeckue
3aKOHBI ¥ TeopuH. [ paHUIIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Pome u mecto ¢usuku B (GOPMHPOBAHMU COBPEMEHHON HAaydyHOW KapTUHBI MHpa, B
MPAKTUYECKON NEATEIbHOCTH JIFOIEH.

Jlemoncmpayuu
AHaznoroble ¥ IU(PPOBBIC U3MEPUTENBbHBIC TPUOOPHI, KOMITBIOTEPHBIE TATIUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe nBHKeHHE. OTHOCHTENBHOCTh MEXaHMUYeCKoro mABmxkeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemenienne, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOpEHHE
MaTepUalbHOW TOUYKH, UX MPOEKIMH HA OCU CHUCTEMbl KoopAuHAT. CloKeHHe NepeMeIeHUl 1
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPsSIMOJIMHEHHOE aBrKeHue. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITYyTH U TIEPEMEIICHUSI MaTEPUAIBHOW TOYKU OT BPEMEHH.

CBoOoaHoOe majienre. Y CKOpeHUue CBOOOTHOTO TaACHHUS.

KpuBonuueiiHoe naBuxeHue. J[BHkeHHE MaTepuanbHOM TOYKM 1O OKPYXHOCTH C
MTOCTOSIHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTh, JJMHEHAsA CKOpOCTh. [lepruoa u yacrora
obparenusi. [lenTpocTpeMuTeIbHOE YCKOPEHHE.

TexHnueckue ycTpoicTBa U NPAKTUYECKOE IPUMEHEHHE: CIIUIOMETD, ABUKEHUE CHAPSIOB,
LEMHbIE U pEMEHHBIE TIEPEeIayn.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETa, UILUTFOCTPALIHS KWHEMATUUECKUX XapaKTEPUCTUK JBHKEHUS.

[Tpeobpa3zoBanre ABMKEHUN C UCIIOIH30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yX€ U B pa3peKEHHOM IPOCTPAHCTBE.

HaGmronenue aBrkeHuUs Tenna, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPH30HTAIBHO.

N3mepenue yckopeHust CBOOOAHOTO TaICHHUS.

HamnpaneHnne ckopocTH py JBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophuie pabomoi

N3yueHne HepaBHOMEPHOTO JABUKEHUS C LEJIbIO OMPEIETICHUS MTHOBEHHOM CKOPOCTH.
HccnenoBanue COOTHOMICHUSI MEXKTY ITYyTSMU, TIPOUJEHHBIMH TEJIOM 3a IMOCJIEA0BATEIIbHbIC

paBHBIE ITPOMEXYTKM BPEMEHHU IIPU PAaBHOYCKOPCHHOM JBM)KCHHU C HAa4aJlbHOM CKOPOCTBIO,
PaBHOMU HYJIIO.

N3ydeHne NBUKEHHUS IIAPUKA B BA3KOU KUKOCTH.
N3yuenue nuxeHus Tena, OpOIIEHHOIO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpuniun otHocurenbHocTH [Manuies. [lepBriii 3akoH HeroToHa. MHepiinanbHble CUCTEMBbI
OTCcuYéTa.



Macca tena. Cuna. Ilpunuun cynepno3unuu cuwil. Bropoil 3akoH Helorona i
MaTepHaIbHOMN TOUKHU. TpeTuit 3akoH HproTOHA [ MaTepuaibHbIX TOYEK.

3akoH BceMHUpHOro TsaroteHus. Cuna tsoxectu. [lepBas kocMuyeckasi CKOpOCTb.

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

Tpenue. Buabl TpeHus (mokosi, CKoJbkeHus1, kauenus ). Cuna tpenusi. Cyxoe tpenue. Cuia
TPEHHSI CKOJILXKEHUS U cwiia TpeHus nokos. Koaddumment tperns. Cuna cOnpoTUBICHHS TPU
JBIDKEHUU TeJia B )KUIKOCTH HIIU Ta3e.

[ToctynaTtensHoe U BpalaTeabHOE ABMKEHHUE aOCOMIOTHO TBEPIOTO TeNa.

MOMEHT cHJIbl OTHOCUTENIBHO OCH BpatieHus. [1nedo cuiibl. Y cnoBusi paBHOBECHS TBEPIOTO
Tena.

TexHudeckue yCTpONCTBA W TPAKTUYECKOE NPUMEHEHHWE: TMOAMIUITHUKY, IBH)KCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHepUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIIUX TEJI.

Bropoii 3akon HeroToHa.

Hsmepenue cu.

Crnosxenue cui.

3aBUCHUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariyi.

Hesecomocts. Bec Tena npu yCKOpEHHOM NOABEME U MTAJICHUU.

CpaBHEHME CUII TPEHUS TTOKOSI, KAUYEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecUs TBEPAOTO Tena. Busibl paBHOBECUS.

Yuenuueckuui sxkcnepumenm, n1abopamopmule pabomoi

N3yuenue aBuxeHus Opycka Mo HaKJIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOUIUX B NPYXUHE M PE3NHOBOM
oOpasiie, oT ux AeGopMaIiim.

HccenenoBanue yciioBuid paBHOBECHS TBEPIOTO TENA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akonvl coOXpanenus 6 MexaHuke

Nmmynibe MaTepuanbHON TOUKH (TeNa), CUCTEMbl MaTepUANbHBIX TOUeK. IMIynbC CUiIbl U
M3MEHEHUE UMITYJIbCca TeJa. 3aKOH COXPaHEeHHs UMITyJIbca. PeakTHBHOE ABUKEHUE.

Pa6ora cunbl. MOIIHOCTE CHUITBI.

KuneTtndeckasi 2Heprusi MaTepHabHOM TOYKH. TeopemMa 00 M3MEHEHHH KHHETHYECKOM
SHEPTUH.

[MotennmanpsHas sueprus. [loTeHIManbHAS YHEPTHS YIIPYTO JeOPMUPOBAHHON MPYKUHBI.
[loTenunanbHas 3Heprus Tena BOJIM3U NOBEPXHOCTH 3EMIIH.

[ToreHuunanbHble U HEMOTEHIMATbHbIE CUibl. CBs3b PaOOThl HEMOTEHIUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpOMCTBAa U INPAKTHUYECKOE NMPUMEHEHME: BOJAOMET, KOINEpP, NMPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[lepexo MOTEHIIMAIIBHON SHEPTUH B KHHETUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi



N3yyenne abCONIOTHO HEYNPYroro ynaapa C TOMOIIBIO JBYX OJMHAKOBBIX HHTSHBIX
MasITHUKOB.

HccnenoBanue cBsizu pabOTHI CHUJIBI C M3MEHEHHMEM MEXaHWYECKOW JHEPruu Tejla Ha
IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Pa3nes 3. Mosekynsipaast pu3uKa ¥ TepMOAUHAMHUKA

Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUYECKOU meopuu

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETHUECKON TEOPUH M HX ONBITHOE 0OOCHOBAHHUE.
Bpoynosckoe nsmxenue. Auddysus. Xapakrep IBHKEHUS U B3aUMOJCHCTBUS YaCTHIL BEIIECTBA.
Mogenu cTpoeHHs Ta30B, JKUAKOCTEH 1 TBEPABIX TNl U 00BSICHEHNE CBOWCTB BEIIECTBA HA OCHOBE
3TUX MoJenel. Macca u pa3mepsl MoiiekyJl. KonndectBo BemectBa. [loctossHHas ABoraapo.

TennoBoe paBHOBecue. Temmepatypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mopnenps uneanbHoro rasa. OCHOBHOE YPAaBHEHHME MOJIEKYJISIPHO-KUHETHUECKON TEOPHUH
uacanpHOro rasa. AOCOJNIOTHas TemmepaTypa Kak Mepa CpelHeld KHHETHMYECKOH SHepruu
TEIUIOBOTO JABMXKEHUs yacTul ra3a. [llkama remneparyp KenbBruna. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knanelipona. 3akoH /lanpTona. M3omporeccsl B HACAIBHOM Ta3e ¢ MOCTOSIHHBIM
KOJINYECTBOM BellecTBa. [paduyeckoe mnpeacTaBieHUE M30MPOLECCOB: HM30TEPMa, HM30X0pa,
u3obapa.

TexHudeckue yCcTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [JOKa3bIBAIOLIME JHUCKPETHOE CTPOEHUE BellecTBa, (oTorpaduu MOJIEKYI
OPraHUYECKHX COCTUHEHUMU.

OnpIThl 10 AU PY3UH KUAKOCTEN U Ta30B.

Mojenb OpOyHOBCKOTO JBUKEHHUS.

Mogens onbita IlTepHa.

OnpIThI, JOKa3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHS.

Mopenb, HIUTFOCTPUPYIOLIAs IPUPOLY 1aBJICHHS ra3a HA CTEHKHU COCY/a.

OnBITHL, WIUTFOCTPUPYIOLIME YPAaBHEHUE COCTOSHUS UJI€AJIbHOTO T'a3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomuol

Omnpenenenne Macchl BO3JyXa B KIIACCHOWM KOMHATe€ Ha OCHOBE HU3MEpEeHHH 00BbEéMa
KOMHATBHI, 1aBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy TApaMETpaMU COCTOSIHUS Pa3peKeHHOIO rasa.

Tema 2. Ocnoebr mepmoouHamuKu

TepmoauHaMuueckass cucTteMa. BHYTpEHHsIST 3HEprusi TEPMOJAMHAMHYECKOM CHUCTEMBI U
crocoOb! e€ n3MeHenus. KonnyecTBo TemnoTsl U paboTta. BHYTpeHHsIsI 3HEpryus 0AHOATOMHOIO
UJeaNbHOrO ra3a. Buasl Ternonepenayu: TEIUIONPOBOIHOCTh, KOHBEKIUS, U3TyUYEeHHE. Y IeIbHAs
TEMJI0EMKOCTh BelecTBa. KoauuecTBo TEIOTHI pU TEIUIONepeaaye.

[lonartue o0 anmmabatHOM mporuecce. IlepBbiii 3akoH TepmoauHamuku. IIpumeHenue
IEPBOIo 3aKOHA TEPMOAMHAMUKH K H3omporeccaM. I'papuueckas uHTepnperanus paboThl rasa.

BTtopoii 3akoH TepmoannamMuku. HeobpaTuMOCTh TPOLIECCOB B MPUPO/IL.

TennoBsie MamuHbl. [IpuHIUTBL AEiCTBUS TEMIOBBIX MamuH. [IpeoOpa3zoBaHus sHEpTUU B
TeroBbIX MamuHax. Koadduuuent nonesHoro neiicrsus temnoBoit mamunsl. L{ukna Kapho u ero
K02(pPHULIMEHT MONIE3HOTO ACUCTBUS. DKOJOTHUECKUE MTPOOIIEMBI TETIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA M IPAKTHUYECKOE NPUMEHEHUWE: JBUIATellb BHYTPEHHETO
Cropanusi, ObITOBOI XOJOIUIbHHUK, KOHTUITUOHED.

Jlemoncmpayuu



N3MmeHeHne BHYTpPEHHEW SHEpPTrUM Teja NpPU COBEPIICHUU pabOThI: BBUIET MPOOKH U3
OyTBUIKH TIOJ] ICCTBUEM CKAaTOTO BO3/[yXa, HarpeBaHue d(hupa B JaTYHHOU TpyOKe My TEM TpEeHUs
(BUIEOIEMOHCTpAITHS ).

W3MmeHeHne BHYTpEHHEH sHEpruu (TeMiepaTyphl) Tela Mpu Teronepeaaye.

OmnbIT 0 aquabaTHOMY PACIIUPEHUIO BO3/IyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOHWHBI, IBUTATEIsSI BHYTPEHHETO CTOPAHUS, PEAKTHBHOTO JIBUTATETIS.

Yuenuueckuui sxcnepumenm, nabopamopuule pabomoi

W3mepenue yaenbHo# TermI0éMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoowvt

[TapoobpazoBanue u koHAeHcanus. Micmapenue u kurenue. AOCOMIOTHAS M OTHOCUTEIbHAS
BJII&KHOCTh BO31yXa. HachlmeHHbI map. YaenpHas TEIuioTa mapooOpa3oBaHHs. 3aBHCHMOCTH
TEMIEPATypbl KUTICHUS OT JaBJICHUSI.

Teépnoe Teno. Kpucrannuaeckue u amopdHbie Tena. AHH30TPONHUS CBOMCTB KPUCTAIIIOB.
XKunkue xpuctamibl. CoBpeMeHHbIe Marepuanbl. [lmaBneHue M KpuCTaIM3alMA. Y AeTbHAs
TeruioTa miuasiaeHus. CyOnumanus.

YpaBHeHHEe TEIIOBOTO OanaHca.

TexHu4yeckue yCTpOWCTBa W MPAKTUYECKOE MPHUMEHEHHE: TUTPOMETP M TICHXPOMET),
KaJOPUMETP, TEXHOJIOTUH MOJIyYEHHs] COBPEMEHHBIX MaTEPHUaIOB, B TOM YHCIIe HAHOMATEPHAJIOB,
Y HAHOTEXHOJIOTHIH.

Jlemoncmpayuu

CBolicTBa HACBHIIIICHHBIX M1APOB.

Kurnenue npu MOHM>KEHHOM JIaBJICHHH.

Crioco0Ob1 U3MEPEHHS BIAXKHOCTH.

Habmroienue HarpeBaHusl U MJIaBJICHUS KPUCTAIIIMYECKOTO BEIIECTBA.

JleMOHCTpalust KpUCTaIIIOB.

Yuenuueckuii sxcnepumenm, 1ab6opamophvie pabomul

N3mepeHne OTHOCUTENHHON BIaKHOCTH BO3AyXa.

Pa3nen 4. DuekTpoauHaMuka

Tema 1. Inexmpocmamuxa

OnexTpuzanus Tel. OJNEeKTpuyeckud 3apsana. JlBa BHJA BJIEKTPUYECKUX  3apsfOB.
[IpoBOIHUKY, TUAIEKTPUKH U MTOTYTIPOBOJHUKHU. 3AKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiaa.

Bzaumoneiicteue 3apsapoB.  3akoH  Kynona. TodeuHblil  2neKTpUuYecKHid — 3apsi.
Onexkrpuueckoe nose. HanpsokéHHocTh 3nexTpuueckoro mnossd. IlpuHumn cynepno3unun
ANEKTpUYECKUX MoJiel. JINHUN HanpsyKEHHOCTHU 3JIEKTPUUECKOTO MOJIS.

Pabota cun anextpocrarnueckoro nojist. [Torennman. PasHocts norennuanos. [IpoBoaHukn
Y AVBJIEKTPUKH B JIEKTPOCTATUYECKOM ToJie. [luanekTpruueckas IpOHUIIAEMOCTb.

Onekrpoémkoctb. Konmencarop. DIeKTpOEMKOCTh IJIOCKOTO KOHJIEHCATOpa. DHEPrus
3apsKEHHOIO KOHJIEHCATopA.

TexHuueckue ycTpoicTBa M INPAKTHYECKOE IMPUMEHEHHE: AJIEKTPOCKOM, 3JIEKTPOMETP,
ANEKTPOCTATUYECKAs 3allluTa, 3a3eMJICHHE SJEKTPONPHOOPOB, KOHAECHCATOp, KOMUPOBAJIHHBIN
anmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolcTBO M IPUHIUIT ICUCTBUA SJIEKTPOMETpA.

B3anmopeiicTBre Ha3IeKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE MOJIE 3apSKEHHBIX Tell.



[IpoBOAHMKY B 3EKTPOCTATUUECKOM IIOJIE.

DNeKTpocTaTUYeCKas 3alluTa.

JIMDIEKTPUKHU B AJIEKTPOCTATHUECKOM ITOJIE.

3aBUCHUMOCTB 3IEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOPA OT IUIOMIA M TIACTHH, PACCTOSHUS
MEXIY HUMH U TUIIEKTPUUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsH>KeHHOT0 KOHJIEHCATOpA.

Yuenuueckuui sxcnepumenm, nabopamopuule pabomoi

H3mepenue 371eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannuwtii 3nekmpuueckuii mok. Toku 6 paznuunvix cpedoax

DIEKTPUYECKUIM TOK. Y CIOBUSI CYLIECTBOBAHUS AJIEKTPUUECKOTO TOKA. VICTOYHUKH TOKA.
Cuina Toka. [TocTOSTHHBIN TOK.

Hanpsioxenue. 3akon OMa Jj1s ydacTKa 1enu.

DIEeKTpUYECKOe CONPOTHUBIICHHUE. VY nenbHoe CONPOTHUBIICHUE BEILECTBA.
[TocnenoBarenpHOE, NapaUIEIBLHOE, CMEIIAHHOE COEAMHEHUE TPOBOHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jxoymsi—JIenia. MOImHOCTB IEKTPHUYECKOTO TOKA.

DNeKTPOABUKYIIasl CUJIa U BHYTPEHHEE CONMPOTUBICHUE UCTOYHHMKA TOKa. 3akoH Oma amns
MOJTHOM (3aMKHYTOM) AyeKTprudeckoii enu. KopoTrkoe 3amMbikaHue.

DNEKTPOHHAs TPOBOIUMOCTb TBEPIBIX METAUIOB. 3aBUCUMOCTb COITPOTUBIICHUS] METAJLJIOB
oT Temrneparypsl. CBEpXITPOBOIUMOCTb.

DIIEKTpUYECKUH TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBoanuku. CoOCTBEHHass W TpPHUMECHAs MPOBOJUMOCTb TOITYIMPOBOIHHUKOB.
CaoiicTBa p—n-nepexoxa. I1oxynpoBoJHUKOBEIE TPHOOPHI.

DNEeKTPUYECKH TOK B PAcCTBOpax M pacIulaBax »dJEKTPOJIUTOB. DJIEKTPOIUTHUYECKAS
JUCccOLUaIus. DIEeKTPOIIN3.

DneKTpuyecKkuil Tok B razax. CaMOCTOSATENbHBIM M HECAMOCTOSTENbHBIN pa3psia. MoaHusl.
[Lmazma.

TexHu4ecKkue ycTpoicTBa U MPaKTHIECKOE MPUMEHEHHE: aMIIEPMETpP, BOJIBTMETP, PEOCTaT,
UCTOYHUKU TOKa, BJEKTpPOHArpeBaTelbHbIE TNPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  COMPOTUBIEHUS, BaKyyMHBIA  JOHOA, TEPMUCTOPBI U  (HOTOPE3UCTOPHI,
MOJIyITPOBOTHUKOBBIN JTUOJI, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepeHnne cuibl TOKa U HaMPSHKEHUS.

3aBUCHUMOCTh COMPOTUBICHUS IWIMHIPUYECKUX TPOBOJHUKOB OT JAJMUHBI, IUIOMIAIA
MOTIEPEUHOI0 CEYEHUsI U MaTepHaa.

CwmenranHoe coeIMHEHUE TTPOBOTHUKOB.

[IpssmMoe u3MepeHHe >IEKTPOJBHXKYIIEH cuiibl. KOpoTkoe 3aMbIKaHHE TrajbBaHUYECKOTO
3JIEMEHTA U OlLIEHKa BHYTPEHHETO COMPOTUBICHUS.

3aBUCUMOCTh COMPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTD 3JEKTPOJIUTOB.

NckpoBoii pa3psn U NPOBOJMMOCTh BO3/TyXa.

OaHOCTOPOHHSISI MPOBOUMOCTD JHO/A.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3yueHne cMemaHHOTO COSAMHEHUS PE3UCTOPOB.

H3mepenue 37eKTpoABUKYIIEH CUITBI MCTOYHHKA TOKA ¥ €r0 BHYTPEHHET 0 COMPOTHUBIICHUS.

Habmonenue snektponusa.

MexnpeamMeTHbie CBA3U



Nzyuenue xypca ¢usuku OazoBoro ypoBHsS B 10 Kiacce ocymiecTBISeTCS € y4&€TOM
COJIepKATENbHBIX MEXIPEIMETHBIX CBSI3¢H C KypcaMd MaTeMaTHKH, OHOJIOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemuuvle nowsimusi, CBS3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHMUS:
SBJICHHE, HAY4YHbIH (QakT, rumoresa, (pu3nuyeckas BeJIWYMHA, 3aKOH, TEOpHs, HAOIIOCHUE,
9KCIIEPUMEHT, MOJIEJIMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHre CUCTEMbl YPaBHCHHM, TUHEHAs yHKIMS, Tapaboia, runepoona,
ux rpaduKy U CBOWCTBA, TPUTOHOMETpUUYECKUE (PYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAaHTEHC,
OCHOBHOE TPUIOHOMETPUUYECKOE TOKIECTBO, BEKTOPbl M MX IPOEKLUUU HAa OCH KOOpAMHAT,
CJI0)KEHHE BEKTOPOB.

buonocus: mexanudeckoe NBUKEHHE B KMBOU mpupoae, 1ud¢y3us, ocMoc, TEII000MeH
JKUBBIX OPTaHU3MOB (BH/IbI TEILJIONEPEayH, TEIJIOBOE PABHOBECHE), DNIEKTPHUUECKHE SBIICHUS B
JKUBOM IIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJIIpHasl Macca, TEIUIOBble CBOWCTBAa TBEPABIX TeJd, KUAKOCTEH U Ta30B, 3JIEKTPUUYECKUE
CBOICTBa METAJJIOB, 3JEKTPOIUTHYECKAS JUCCOLUAIINS, TaTbBaHHUKA.

T'eoepaghus: BIaxKHOCTh BO3]lyXa, BETPhI, 0apOMETp, TEPMOMETD.

Texnonozus: npeodpa3oBaHNE IBUKEHUN € UCIIOJIb30BAHMEM MEXAHU3MOB, YUET TPEHUS B
TE€XHHMKE, MOJIIUIHUKH, HCIIOJIb30BAHME 3aKOHA COXPAaHEHHUS HMITyJibca B TEXHUKE (pakeTa,
BOJOMET M Jpyrue), [BUTATEeNb BHYTPEHHEro CropaHus, mapoBass TypOuHa, OBITOBOM
XOJOAUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUHU TOJIyYE€HUs] COBPEMEHHBIX MAaTepHajoB, B TOM YHCIE
HAaHOMAaTepHaJloB, M  HAHOTEXHOJOIMM,  D3JEKTPOCTaTHYeCKas  3allMTa,  3a3¢MIICHHE
NEKTPONpPUOOPOB, KCEPOKC, CTPYWHBIM MPUHTEP, dJIEKTpOHArpeBaTesbHbIE IPUOOPHI,
3JIEKTPOOCBETUTEIbHBIC IPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pa3znea 4. diiekTpoauHaAMUKA

Tema 3. Maznummnoe none. InNeKmpoMaZHUMHAA UHOYKUUS

[TocrossHHBIE MarHuThl. B3auMopnelcTBME NOCTOSSHHBIX MAarHuTOB. MarHMTHOE MOJIE.
Bekrop marautHON MHAYKIMU. [[pUHIMI Cyneprno3uMyu MarHUTHBIX Mosiei. JINHMY MarHUTHOM
uHAyKIuu. KapTuHa TMHUI MarHUTHOW MHYKLIWH OISl HOCTOSIHHBIX MArHUTOB.

MarnuTHOe 1oJie TPOBOJHUKA C TOKOM. KapThHa IMHMI MHAYKUMM MAarHUTHOTO MOJS
JUIMHHOTO TPSMOI0 IPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KaTYLIKH C TOKOM.
OmnwiT Opctena. BzaumoeiicTBre MpoBOTHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ MoOAyJb W HampaBieHue. JIBWKeHHE 3apsyKEHHOM 4YacTULBl B
OJIHOPOJHOM MarHuTHOM mose. PaGora cuiel Jlopenna.

SIBneHue DIIEKTPOMAarHUTHOM WHAYKIMH. [IOTOK BEekTOpa MAarHUTHOM MHIYKIMH.
DIIEKTPOABMKYIIAsl CUJIa UHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOM MHIAyKIuu Dapajes.

BuxpeBoe snekTpuueckoe mnoje. DIEKTPOABMXKYILIAS CHUJIAa HMHAYKUUMU B IPOBOJHHKE,
JBUKYLIEMCS IOCTYNATEIbHO B OJTHOPOJAHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTD. fIBlIEHNE CAMOMHIYKIIMH. DJIEKTPOABHKYIIAS CUJIa CAMOMHYKIUU.

DHeprusi MarHUTHOT'O MOJIsl KATYLIKUA C TOKOM.

DNEKTPOMarHuTHOE I0JIE.



TexHuueckue yCTPOMCTBA H MPAKTUYECKOE IPUMEHEHHE: TIOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMATrHUTBI, 3JIEKTPOIBUTATENb, YCKOPUTEIHN JIEMEHTAPHBIX YACTUL, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIvHUY MHAYKIMU MAarHUTHOTO MOJIS.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[erictBue cuiibl JIopeHI1a Ha MOHBI JJIEKTPOJIUTA.

SIBrIeHME DNEKTPOMArHUTHOW HHAYKIIHH.

[TpaBuno Jlenna.

3aBUCUMOCTD JIEKTPOABWKYIICH CHUJIBI UHAYKIMUA OT CKOPOCTH MU3MEHEHUS MarHUTHOTO
MOTOKA.

SIBrieHME CAaMOMHTYKIIU Y.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3ydeHne MarHuTHOTO MOJISI KATYLIKH C TOKOM.

HccnenoBanue nercTBUs MOCTOSHHOTO MAarHUTA Ha PaMKY C TOKOM.

HccnenoBanue sABIEHUS 3JIEKTPOMAarHUTHOM MHTYKIIUU.

Pa3pean 5. Kojie6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE KOIEOAHUS

Konebarenpnas cucrema. CBoOomuble MexaHHueckue kojebanus. [‘apmonuveckue
koneOanus. Ilepuon, uacrora, ammautyna u  (asa kxonebGanuil. IlpyXMHHBI MasTHUK.
MarteMaTnyecknii MasTHHK. YpaBHCHHE TapMOHHMYECKUX KojieOaHui. [IpeBpaienune >HEpruu
IPU TAPMOHUYECKHUX KOJICOaHUSX.

Konebarenpubiii koHTYyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B HJICATBHOM
K0JIe0aTeJIbHOM KOHType. AHAJOTus MEXIy MEXaHWYECKUMU U 3JIEKTPOMATHUTHBIMU
koneOanusamu. dopmyna ToMmcoHa. 3aKkOoH COXpaHEHHUS PHEPTUU B HACATBHOM KOJIeOaTeIbHOM
KOHTYDE.

[IpencraBnenne o 3aryxaromux KojieOaHusX. BoIHyX/IeHHbIE MEXaHUYEeCKHUE KOJIeOaHMUs.
Pe3onanc. BeiHyX/1€eHHBIE 2IE€KTPOMarHuTHbIE KOJIeOaHusl.

[lepemennbiii Tok. CMHYyCOMAQIBHBIN NMEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUTUTYAHOE U JEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpancdopmarop. IlpousBoactBo, mepegaya U NOTPEOJICHUE 3IEKTPUUECKOM HSHEPIUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE 3eKTpodHepruu. KynpTypa ucnoiap30BaHus
3JIEKTPOIHEPTUHU B TOBCEIHEBHOM )KU3HU.

TexHUUecKue YCTPOICTBA M TNPAKTUYECKOE MPUMEHEHHE: DSJIEKTPUUECKU 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJaeOaTeIbHOW CUCTEMBI (MPYKUHHBIA WM MaTeMaTHIECKUI
MasITHHK).

Habmronenue 3aTyxaronmx koiaeOaHui.

HccnenoBanue cBOWCTB BBIHYXAECHHBIX KOJI€OaHUH.

Hab6monenue pe3onanca.

CBOOOIHBIE NEKTPOMATHUTHBIE KOJIeOaHus.



OcuumiorpaMmbl  (3aBUCMMOCTH  CHJIBl  TOKA M HANPSXKEHUST OT BPEMEHM) JUIs
9JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mpu mociiejoBaTeIbHOM COEAMHEHUU PE3UCTOpa, KaTYIIKM MHAYKTUBHOCTH H
KOHJICHCATOopa.

Monens TMHUY 3IEKTPOIIEepe1adHm.

Yuenuueckuii sxcnepumenm, 1a6opamopmwie pabomul

HccnenoBanue 3aBUCHMOCTH MEpHOJia MaJIbIX KoeOaHUM Tpy3a Ha HUTU OT JUTMHBI HUTH U
Macchl Ipy3a.

HccnenoBanne mnepeMEHHOro TOKAa B LENM M3 IOCIEIO0BAaTEIbHO COEAUHEHHBIX
KOH/IEHCAaTopa, KaTyLIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60JIHbL

Mexannueckne BOJIHBI, yclI0BUs pacnpocrpanenus. Ilepuon. CkopocTs pacnpocTpaHeHHs
U JuiMHa BoJjHbBL. [lomepeuHble M MpoAONbHbIE BOJHBL MHTepdepeHuus u audpakuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBHS M3JIy4EHUs DJEKTPOMAarHUTHBIX BOJIH. B3anmHuas
opueHTanus BektopoB E, B, V B anexkrpoMarautHoi BoiaHe. CBOMCTBA AIEKTPOMArHUTHBIX BOJIH:
OTpaKeHHE, TMpeoOMJIeHHe, mojsipu3auus, audpakuusi, uHTepdepeHuus. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIkama 3JIEKTPOMArHUTHBIX BOJIH. IIprMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
ObITY.

[IpuHIUIIBI pauOCBA3U U TENEBUACHUS. Paguonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKaroLe cpeibl.

TexHn4Yeckne yCTpoiCTBa M INPAKTUYECKOE NPHUMEHEHHWE: MYy3bIKaJIbHblE WHCTPYMEHTHI,
yJIBTpa3ByKOBasl JUArHOCTHKA B TEXHUKE W MEIUIMHE, panap, paauolpUEMHHK, TEIEBU30D,
aHteHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO0pa3oBaHue U paclpoOCTPaHEHHUE NONEPEYHBIX U MPOJOIbHBIX BOJIH.

Kone6utomeecs Teno Kak UCTOYHUK 3BYKa.

HabmoneHne oTpaxeHus U MpeIOMICHUS MEXaHUYEeCKUX BOJIH.

Habmonenue unrepdepeHny u AMPpakiiui MEXaHMYECKHUX BOJIH.

3BYKOBOI pe30HAHC.

HabmioneHne cBsA3M TI'POMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYAOH M 4YacTOTOH
KOJIeOaHUH.

HccnenoBanue  CBOWCTB  3JIGKTPOMArHUTHBIX — BOJIH:  OTpPa)KE€HHUE, MPEIOMIICHUE,
noJisipu3anus, UG paxiys, HHTephepeHITUsI.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsMonuHetHOE paclpOCTPaHEHHUE CBETA B OJTHOPOJHOM Cpelie.
JIyu cBera. ToUEUHBIN UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxkeHUs cBeTa. llocTpoeHue W300paKEHHH B TIJIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKkoHBI IpeNOMJICHHS cBeTa. AOCONIOTHBIA IOKa3aTellb
npenomiieHusi. [lonHoe BHyTpeHHee oTpakeHue. lIpenenbHbll yroa MOJTHOrO BHYTPEHHETO
OTpaKCHHUS.

Hucnepcus ceera. CioxHbIM coctaB 6esoro csera. LBer.



CoOuparome M paccewBaromiue JuH3bl. ToHkass nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHYECKasl CHJIa TOHKOM JINH3bI. [locTpoeHune n3o0pakeHuil B cOOMparONINX U pacCerBarOIINX
nuH3ax. @opMyIia TOHKOM JIMH3bI. Y BEJIMYECHHE, JaBa€MOE JIMH30M.

[Ipenensl IpPUMEHUMOCTH T'€OMETPHUUECKON ONTUKH.

BonnoBast ontuka. WHtepdepenuus cBera. KorepeHTHbIE HMCTOUYHUKU. Y CIOBHUSA
HaOJII0/IeHUs] MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHIIMOHHON KapTHHE OT JABYX CHH(A3HBIX
KOT'€pEHTHBIX HICTOYHHUKOB.

Hudpakius cBeta. JludpakunonHas pemérka. YciaoBHe HaONIOJEHHMS IJIaBHBIX
MaKCHUMYMOB IpH MaIeHUM MOHOXPOMAaTHUECKOT0 CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHunyeckue ycTpoWcTBa M MpaKTUYECKOE MPUMEHEHME: OYKH, Jymna, (oTroammapart,
IPOEKIMOHHBIH anmnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHUKA, IU(PAKIIMOHHAS PELIETKA,
HOJIIPOULL.

Jlemoncmpayuu

[IpsimonuHeiiHOEe pacnpocTpaHeHue, OTpakKeHHE M NpejomiieHHe cBera. OnTuueckue
pUOOPHI.

[TonHoe BHyTpeHHEE oTpaxkeHue. Moienb cBETOBOAA.

HccnenoBanue cBOWCTB M300paKeHUM B TMH3AX.

Mopenn MEKpOCKOIA, TEIECKOIIA.

Habmonenue natepdepeHImu ceera.

Habmonenue nudpakuuu cera.

Habmonenue aucnepcuu cera.

[TosnydyeHue cnexTpa ¢ HOMOUIbIO IPU3MBI.

[Tony4yeHue cniekTpa ¢ HOMOLIbIO AU(PPAKIIMOHHOMN PEIIETKH.

HabmroneHue nonsipu3aum cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

N3mepenue nokaszaresns NpeaoMIIEHUS CTEKIIA.

HccnenoBanue CBOMCTB N300paKEHHM B JIMH3AX.

Habmonenue nucnepcuu cBeTta.

Pa3nes 6. OcHOBBI cielIHAIbLHON TEOPUH OTHOCUTEIbHOCTH
['paHuibl PUMEHUMOCTH KJIACCUYECKOM MeXaHWkH. [locTynarsl cnenuanbHOM TEOopHH
OTHOCUTEIIbHOCTH: HHBApPUAHTHOCTh MOJYJISI CKOPOCTH CB€Ta B BakKyyMmMe, MPUHLUI
OTHOCHUTENbHOCTH DUHILITEHHA.
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. 3aME/JICHHE BPEMEHH U COKPALLIEHUE JITTUHBI.
DHEpPrusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ FHEPTUEN U UMITYJILCOM PEISTUBUCTCKON YaCTULIbl. DHEPIUs MOKOSI.

Paszpnen 7. KBanToBas pusuka
Tema 1. Dnemenmuvt K6AHMOBOU ONMUKU
®oronsl. ®opmyna [Tnanka cBsi3u sHeprun GoTOHA C €ro YaCTOTOW. DHEPrus U UMITYJIbC
¢dorona.
Otkpeitie u wuccnenoBanue (oroddpdexra. Ombiter A. I'. CroneroBa. 3aKOHBI
dbororddekra. YpaBuenne DitnmreitHa mis Gotodddexra. «Kpacnas rpanunay» gororddexra.
JaBnenue cBera. OnbiTel [1. H. JIeOGenena.
XUMHUYECKOE IEMCTBUE CBETA.



TexHUUeCKHue yCTPOWCTBA W TMPAKTHUECKOE MpPUMEHEHHE: (POTOINEMEHT, (OTOIATUHK,
CoJTHEUHast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu
®dotor(PeKT Ha yCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHEToO GpoTodddekra.
Ceeronuon.

Conneunas Oartapes.
Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmnbiTel Pezepdopna mo paccesnuto o -uactuil. [ImanerapHas
mozens atoMa. Iloctynarer bopa. U3nyuenune u mornomenue GOTOHOB NpU MEPEexoje aToMa ¢
OJIHOTO YPOBHSI SHEPIHH Ha Ipyroil. Bunbl ciekTpoB. CrieKTp ypoBHEH SHEPTrUU aTOMa BOAOPOIa.

BonHoBsIe cBoMcTBa yacTull. Bomubl ge bpoiisa. KoprnyckyisipHO-BOJIHOBOM JTyaau3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3JTyYEHUE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CIHEKTPaJbHbIM aHAJIN3
(cexTpockomn), 1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumoienue nuHeRvaTbIX CleKTPOB U3JIyUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

Habntonenue nuHeiyaToro crnexrpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTHI, TI0KA3BIBAIOIINE CII0KHOCTh CTPOEHUS siipa. OTKPBITHE PAJUOAKTUBHOCTH.
OmnsiThl Pesepdopaa no omnpeneneHuto cocraBa paaAMoakTUBHOTO n3nyuyeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3ITyueHus. BiausiHre paJloaKTUBHOCTH HA JKUBBIE OPraHU3MBI.

OTtkpeITHE IPOTOHA U HeWTpoHA. HykimonHas monens siapa ['eitzendepra—Banenko. 3apsi
aapa. MaccoBoe uncio sapa. U30Tomsl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIN Oera-pacnaa. ['amma-usznyuenue. 3akoH
PaaMoOaKTUBHOIO pacnaja.

DHeprust CBSA3M HYKJIOHOB B sizipe. S nepHbie critbl. JledekT Macchl spa.
Snepubie peakuuu. JleneHue u cUHTE3 A1ep.

Anepusiii  peaktop. Tepmosiaepwiii cunTe3. [IpoOnemMbl U TEpCHIEKTUBBI  SAEPHOM
SHEPreTUKU. DKOJIOTMUECKNUE aCIIEKTHI IIEPHON S3HEPTETUKH.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
Metoab! HaOJIIOACHHS U PErUCTPALUH 3JIEMEHTApHBIX YaCTHUIL.
@dyHnaMeHTanbHbIE B3auMoecTBus. EquHcTBO hrznyeckoit KapTUHBI MUpa.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHUE: JO3UMETpP, KaMepa BuiibcoHa,
AJIEPHBII peakTop, aTOMHasi 6oMoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIUX YACTHLI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul
HccnenoBanue TpekoB yacTull (10 TOTOBbIM oTorpadusim).

Pa3znen 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUZUKHU

Oransl pa3BUTHs acTpoHOoMuUM. I IprkiiaqHoe 1 MUPOBO33PEHUYECKOE 3HAUEHUE ACTPOHOMUHM.



Bun 3Bé3anoro He6a. Co3Be3ausi, spKue 3BE3/bI, IIIAHETHI, KX BUAUMOE ABHKCHUE.

Conneynas cucrema.

Comnue. ConHeyHas akTUBHOCTh. Mcrtounuk sHeprum CosiHIIAa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. J[MarpaMmMa «CHeKTpalbHbIA KJIaCC — CBETUMOCTBY. 3BE3/1bI TJITABHOM
MOCJIEIOBATEIbHOCTH.  3aBUCMMOCTh ~ «Macca — CBETUMOCTb» JUIsl  3BE31  TJIABHOM
nocJieIoBaTeIbHOCTH. BHyTpenHee cTpoeHue 3BE3A. CoBpeMEHHBIE MPEACTaBICHUS O
MPOUCXOKACHUH ¥ 3BoJtonrK COJIHITA U 3BE3T. DTaIbl KU3HU 3BE3I.

Mueunsiii [IyTh — Hamia ["anaktuka. [lonoxxenne u aeuxkenue Comnuua B ["anaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIAPaX TaNAKTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon Xa0O6ma. Paz0eranme ramaktuk. Teopus
bonemioro B3peiBa. PennkroBoe nsnyuyeHue.

MacmrabHas cTpyktypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOieMbl aCTpPOHOMUH.

Yuenuueckue nabniooenus

HaOmonenus HEBOOPYKEHHBIM TJIa30M C MCIOJb30BAaHUEM KOMITHIOTEPHBIX MPHIIOKEHUN
JUISL OTIpEZIeNICHUs TIOJI0KEHUSI HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3US
CeBepHOro nojyuapus U spKue 3BE3/bI.

Hab6monenus B teneckon Jlynsl, miianer, Maeunoro [lyTu.

O06o0maroniee NoBTOpPeHUE

Ponp ¢u3uku U acTpOHOMHHM B 3KOHOMHUYECKOW, TEXHOJOTHYECKOW, COLHUANIbHON H
3TUYECKOH chepax AeaTeTbHOCTH YEI0BeKa, POJib U MECTO (PU3UKU U ACTPOHOMUU B COBPEMEHHOMN
HAY4YHOI KapTHHE MHpaA, poib (pu3nyeckod Teopur B (OPMHUPOBAHUHM MPEIACTABICHUNA O
(u3nueckoil KapTuHE MHpa, MECTO (U3NYECKON KapTUHBI MHUpa B OO0ILEM pALy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEJCTABICHUMN O MPUPOJIE.

MexnpeamMeTHbie CBA3H

Nzyuyenne kypca ¢usukm 06a3oBoro ypoBHs B 11 Kiacce OCYHIECTBISCTCS C y4ETOM
COJIEpXKATEIBHBIX MEXKIIPEAMETHBIX CBS3€M C KypcamMHd MaTE€MaTUKH, OWOJOTUM, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemuuvle nowsimusi, CBS3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHWUS:
SIBJICHWE, HAy4yHbI (akT, rumore3a, Qu3nMdeckas BeIMYMHA, 3aKOH, TEOpUs, HaOIIOJCHHE,
SKCTIIEPUMEHT, MOJICIIMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUM, TPUTOHOMETpUYecKue (YHKIUU: CHHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOpPbI M HX
MPOEKIIUA Ha OCH KOOPAHMHAT, CIOKEHUE BEKTOPOB, MPOU3BOAHBIC SJIEMEHTAPHBIX (DYHKIIHMH,
PHU3HAKHU TI0JI00MST TPEYTOIBHUKOB, OTIPE/ICIICHNE TUIOIIAIU TUIOCKUX (puryp U 00bEMa Te.

buonocus: anekrpudeckue BICHUS B )KUBOU MPUPOJIE, KosieOaTellbHbIE ABMKEHUS B )KUBOI
MPUPOJE, ONITUYECKHE SIBICHUS B KUBOM NPUPOJE, NEHCTBUE paaualliy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpoe€HHWE aTOMOB W MOJIEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIABIX Tell,
MEXaHU3Mbl 00pa30BaHUs KPUCTATUIMUECKONU PEIIETKH, CIEKTPAIbHBIN aHAIN3.

l'eocpaghus: MarHUTHBIE TONIOCAa 3€MJIH, 3aJIe)KH MarHUTHBIX PYH, (poTochEMKa 3eMHOI
MOBEPXHOCTH, IPEICKA3aHUE 3EMIIETPSICEHUII.

Texnonozusi: TUHUYU BJEKTPONEpeiay, TEHEPATOP MEPEMEHHOTO TOKA, JIEKTPOABUTATEb,
WHAYKIIMOHHAS I1e4Yb, pajap, paJuoNpUEMHUK, TeleBU30p, aHTeHHA, TenedoH, CBY-mneus,
IPOEKLMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHas OaTapes.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 11O ®U3BUKE HA
YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoBHE CpeaHEro oO0Imero odpazoBaHUs
(6a30BBIli  YpOBEHB) JIOJDKHO  OOECIIEYUTHh  JOCTHIKEHHE  CICAYIONIMX  JIMYHOCTHBIX,
METanpeaIMETHBIX U TTPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE PE3yJbTaThl OCBOCHUS y4eOHOro mpenmeTa «Du3nKa» TOHKHBI OTPAXkKaTh
TOTOBHOCTh M CIIOCOOHOCTH O0yYaroIuXcsi pyKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPECHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPUEHTAIMMA, TIO3UTHUBHBIX BHYTPEHHHUX
yOeXKICHU, COOTBETCTBYIOUIMX TPAJAULIMOHHBIM IIEHHOCTSIM  POCCHIICKOrO  0oOIIecTBa,
pacIIMpEeHHUE >KU3HEHHOTO ONBITA U OMbITa ACSITENBHOCTH B MPOLIECCE peaTu3allid OCHOBHBIX
HaIpaBJCHUN BOCITUTATEILHOU IEATETbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMM  OO0ydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHICKOTO OOIIECTBA;

NPUHATHE TPATUIIMOHHBIX OOIICYEIIOBEYSCKUX TYMAHUCTHUYECKHX M JAEMOKPATHYCCKHX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO NIEATEIbHOCTh B HHTEpEcax TIpakJaHCKOTo oOIIecTBa,
y4acTBOBATh B CAMOYTPABIECHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

YMEHHE B3aMMOJICUCTBOBATh C COLMAIBHBIMU MHCTUTYTaMU B COOTBETCTBHUM C HX
(GYyHKIUSIMU 1 HA3HAYCHUEM,

TOTOBHOCTh K TYMaHUTapHOU U BOJIOHTEPCKON IEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

c(OpPMHPOBAHHOCTH POCCUHUCKOM I'pa1aHCKOW UACHTHYHOCTH, MATPUOTHU3MA;

[IEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JIOCTHKEHHUSIM POCCHMCKUX
Y4EHBIX B 00J1aCTH (DU3UKH U TEXHUKH,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TIOBEICHUS;

CIOCOOHOCTh OIEHMBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHCJIE B I€ATEIbHOCTH YUYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYIyIIETO;

4) 3cTeTHYeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MUY, BKIIIOUYasl ICTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIIETO
(bu3mvecKoil HayKe;

5) Tpy10BOro BOCIIUTAHUA:

HHTEPEC K Pa3IMyHbIM cepaM npodecCHOHANBHOM AeSITEILHOCTH, B TOM YUCIIE CBSI3aHHBIM
¢ (u3MKON M TEXHHKOW, YMEHHE COBEpLIaTh OCO3HAHHBIA BBIOOp Oynymiei mpodeccuu u
peanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHUIO M caMOOOpa30BaHMIO B 00JaCTH (PU3MKH Ha
MPOTS)KEHUU BCEU )KU3HU;

6) 3K0J1I0rMYeCKOT0 BOCTIUTAHMSI:

c(OpPMUPOBAHHOCTh DKOJIOTUYECKOW KYJIbTYPhl, OCO3HAHHUE IJIOOAIBHOTO XapakTepa
9KOJIOTHYECKUX MPOOIIEM;



IUIAHUPOBAHUE U OCYLICCTBICHUE JEHUCTBUM B OKPYJKAIOLIEH Cpele Ha OCHOBE 3HAHMS
1[eJIel YCTOMYMBOTO Pa3BUTHs YEJIOBEUYECTBA;

paclMpeHue OmNbITa JACATENBHOCTH JKOJIOTMYECKOM HAINpaBIECHHOCTH Ha OCHOBE
UMEOIUXCcs 3HaHUM 1o (usuke;

7) HEHHOCTH HAYYHOI0 MO3HAHHUSA:

C(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BuTHs GU3NUECKON HAYKH;

OCO3HaHME IIECHHOCTU HAyYHOW AEATeNbHOCTH, TOTOBHOCTb B MPOLIECCe U3YUECHUS (PU3UKU
OCYILECTBIATH MPOCKTHYIO U UCCIIEN0BATEIBCKYIO AEATEIBHOCTh HHIUBUYaIbHO U B IPYIIIIE.

METAINIPEMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
Ba3oBble 1oruveckue qedcTBHA:

CaMOCTOSITENILHO (hOpMYIHpOBaTh U aKTyalU3UpPOBATh MNPOOJIeMy, paccMaTpuBaTh &
BCECTOPOHHE;

OTIPENIENIATH IIEITU I TEILHOCTH, 3a]aBaTh MapaMeTPhl U KPUTEPUN MX JTOCTHKCHHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U IPOTHBOPEUHSI B PACCMATPUBAEMbBIX (DU3UUYCCKHX SIBICHUSX;

paspabarbIBaTh IUIAH PELICHUS MPOOIEMBI ¢ YIETOM aHaIN3a UMEIOIINXCS MAaTePUATbHBIX
¥ HEMaTEePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESTEIBHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB LEISM,
OLICHUBATh PUCKH MOCIICICTBUI NEATSIbHOCTH,

KOOPAMHHUPOBATh M BBIMIONHATH padOTy B YCJIOBHSIX pPEaTbHOT0, BHUPTYaJbHOTO U
KOMOWHHPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BHBaTh KPEATUBHOE MBITIICHUE TPU PEIICHUH KU3HCHHBIX TTPOOJIEM.

Ba3oBble nccienoBaTebCKue IeHCTBHS:

BJIQ/IETh HAYYHOW TEPMMHOJIOTHEH, KIIOYEBBIMU TOHATUSAMHU W MeToAamu (pu3mdeckoi
HAYKWU;

BJIQJICTh HaBBIKAMHU Y4YEOHO-HCCIIE0BATEIHCKOM W MPOSKTHOM JEATEIHPHOCTH B O0JIACTH
($u3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TTOUCKY METOJIOB PEIICHUS 3a1a4
(hU3MUECKOTO CONepIKAHUS, MPUMEHEHHUIO Pa3IMYHBIX METOI0B MTO3HAHMUS;

BJIQJICTh BHJIAMHU JIESATEIBHOCTH TIO TOJTYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIIHH,
MPeoOpPa30BAHMIO U IPUMEHEHHUIO B PA3IMYHBIX YICOHBIX CUTYAIUAX, B TOM YHCIIC TIPY CO3/IaHUN
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISITH NPUYMHHO-CICACTBEHHBIE CBSI3M W aKTyallM3WpOBaTh 3aJady, BBIABUTATh
TUIOTE3Y €€ PelIeHus, HAXOIUTh ApTYMEHTHI JJIs JJOKa3aTelIbCTBA CBOMX YTBEPK/ICHUH, 3a/1aBaTh
napaMeTpsl ¥ KPUTCPUH PEIICHHUS,

aHAJTM3UPOBATh MOJYYCHHBIC B XOJIC PEIICHUS 3a/Ia41 Pe3yJIbTaThl, KPUTHUECKHU OIICHUBAThH
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 33/1a4U B 00pa30BaTEIbHON ACSITEILHOCTH, B TOM
YHUCIIC IPU U3YICHUH (DU3HKHY;

JlaBaTh OIICHKY HOBBIM CHUTYAIlHsIM, OLIECHHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3MKE B MPAKTHUYECKYIO 00JIaCTh KU3HEICATEIILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOX0/IbI M PEIICHHUS,

CTaBHTb NPOOJIEMBI U 33]1a4H, TOMTYCKAIOIINE allbTCPHATUBHBIC PEIICHHUSI.



Paborta ¢ nnopmanmeii:

BJIaACTb HABLBIKAMHU IMOJTYYCHUA I/IH(i)OpMaIII/II/I (1)I/I3I/I‘-IGCKOFO COACPpIKaHUA U3 MCTOYHUKOB
pa3HbIX THIIOB, CAMOCTOATEIBHO OCYIIECTBISATh IOWCK, aHalW3, CHUCTEMAaTH3alUI0 H
MHTEPIPETALNI0 HHPOPMALIUU Pa3IMYHBIX BUJIOB U (JOPM MIPEICTABICHHUS;

OLIEHUBATh JJOCTOBEPHOCTH HH(OPMAIINH;

HCIIOJIB30BaTh CpCACTBa I/IH(bOpMaIII/IOHHBIX U KOMMYHUKAIUOHHBIX TEXHOJOTHI B
PEIICHMN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPraHU3allMOHHBIX 3aJa4d C CO6J'IIO)I€HHGM
TpeOOBaHUI SPrOHOMMKH, TEXHUKU O€30MaCHOCTH, TMTUEHbI, pecypcocOepeKeHus!, IPaBOBbIX U
THUYECKUX HOPM, HOPM HH(OPMAIIMOHHOHN 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3NYECKOTO COJACPKAHUS B pPa3NIUYHBIX (opMmarax ¢ Yy4EToM
HazHauyeHUs HH(GOPMaLlUU U LIEJIEBOM ay JTUTOPHUH, BBIOUPAst ONTUMANIBHYIO (OpPMY MpEACTaBICHUS
U BU3YyalIHU3alluu.

KoMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe 1eHCTBHUSA:

OCYLIECTBIIATh OOLIEHHE HA YpOKaxX (PU3UKU U BO BHEYPOUHOH €ATEIbHOCTH;

pacno3HaBaTh MPEINOCHUIKY KOH(DIMKTHBIX CUTYalMi U CMAT4aTh KOHMIUKTHI;

pa3BEPHYTO U JIOTMYHO M3J1ararb CBOKO TOYKY 3pEHHUs C HCIIOIb30BAHMEM S3BIKOBBIX
CPEICTB;

HNOHUMATh U UCMOJIb30BaTh IPEUMYIIECTBA KOMaHIHON U HHANBUAYATbHON pabOThI;

BbIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEMCTBUH C y4y€TOM OOIIMX MHTEPECOB U
BO3MOYKHOCTEH Ka)XJ0r'0 4JI€Ha KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JEITECIBHOCTH, OpPraHU30BBIBATH WM KOOPAUHUPOBATH
JEHCTBHS 110 €€ JOCTUKEHHUIO: COCTABIIATH IUIAH JEHUCTBUN, PACIIPEAEIISTh POJIA C Y4ETOM MHEHHN
YYaCTHHUKOB, 00CYKJ1aTh Pe3yJIbTaThl COBMECTHON pPabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJla U KaXKJOI0 YYaCTHUKA KOMaH/bl B OOLIUIl pe3yibTar
10 pa3paboOTaHHBIM KPUTEPHSIM;

IpejlaraTb HOBBIE IIPOEKTHI, OLICHMBATh WJIEH C IO3WULMN HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIISATh TO3UTUBHOE CTPAaTETUYECKOE IIOBEIECHUE B pPa3iIMYHBIX CHUTyalusX,
HPOSIBJIATH TBOPUECTBO ¥ BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1eCTBUS
Camoopranmu3anus:
CaMOCTOSITENILHO OCYIIECTBISITh MO3HABATEIbHYIO JESATENLHOCTh B oOnacTu (pu3uKu U
ACTPOHOMHH, BBISIBJISTH IMPOOJIEMBI, CTABUTh U ()OPMYJIMPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITENIbHO COCTaBJIATh IUIaH PEHICHHs] Pacu€THBIX U KAaYeCTBEHHBIX 3ajJad, IUIaH
BBITIOJTHEHHSI TMPAKTUYECKOM paboThl ¢ Y4ETOM HUMEIOIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPEIIIOYTCHMUI;
JTaBaTh OLIEHKY HOBBIM CHUTYaIUsIM;
pacmupsATh paMKH y4eOHOr0 NMpeAMETa Ha OCHOBE JIMYHBIX NMPEANOYTCHUN;
JieNiaTh OCO3HAHHBIM BBHIOOP, apryMEHTHpPOBAaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;
OIICHUBATH MTPUOOPETEHHBIN OTIBIT;
croco0CTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO SPYAULIMH B 00J1aCTH (DU3UKHU, TTOCTOSIHHO
MOBBIIIATH CBOM 00Pa30BATENbHBIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHAJILHBIH HHTELIEKT:



JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JIE€SITEIIBHOCTb, OLICHHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIAJICTh HABBIKAMHU TTO3HABATEILHON pe(IIEKCUU KaK OCO3HAHHUS COBEPIIAEMBIX IECUCTBHUI
U MBICJIUTENIBHBIX MPOIECCOB, UX PE3YIHTATOB U OCHOBAHUI;

UCTIONB30BaTh MPUEMBI peIICKCUH JIJIS OLIEHKU CUTYalllU, BEIOOpA BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MTPUHUMATH PEIICHUS 10 UX CHIKEHHIO;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIbTATOB JCSITEILHOCTH;

NPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

MPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX MPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;

npHU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OIMIHUOKH.

B nporniecce 1oCTKEHHS JTMUHOCTHBIX PE3YIHTATOB OCBOCHHS TIPOTPAMMBI 110 (DU3UKE NSt
YPOBHSI CpeHero o0Iero oopa3oBaHus y OoOydalolUXcs COBEPUICHCTBYETCS SMOIMOHAIBHBIN
UHTEIJICKT, MPEANOIaraouuii chopMIUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE SMOLIMOHAIBHOE COCTOSTHHE,
BUJICTh HAIIPABJICHUS Pa3BUTHS COOCTBEHHON SMOIMOHAIBHOU c(hephl, OBITh YBEPEHHBIM B ce0e;

caMOperyJIHpOBaHUsl, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTh
3a cBOE MOBEIEHUE, CIIOCOOHOCTh aaNTHPOBATHCS K IMOLIMOHAIBHBIM U3MEHEHHSIM U MPOSIBIIATH
TUOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIONICH CTPEMJICHHE K IOCTIDKCHHIO 1€ M yCHEXY,
ONTHMU3M, HHUIIUATUBHOCTh, YMEHHUE JACHCTBOBATH UCXO/S U3 CBOUX BO3MOXKHOCTEH;

SMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHMMATh AMOILMOHAIBHOE COCTOSIHHE APYTHUX,
YYUTHIBATh €TO MPH OCYIIESCTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COTEPEKUBAHHUIO;

COIMATHHBIX HABBIKOB, BKJIFOYAIONIUX CIIOCOOHOCTHh BBICTPAWBATH OTHOIICHHS C APYTHMH
JTIOABMH, 3a00TUTHCS, TPOSBISATH UHTEPEC U pa3peiiaTth KOHGIUKTHI.

NPEIMETHBIE PE3YJIBTATHI

K xonmy obyuenus B 10 kJjacce npeaMeTHbIE Pe3yJbTaThl HA 0A30BOM YPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIONITUXCS YMECHHI:

JNEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (U3UKU B (HOPMUPOBAHUM COBPEMEHHOM
HAYyYHOW KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH W TEXHOJOTHH, B MPAKTHYECKOU
JeATeILHOCTH JIIOJICH;

YYUTHIBaTh TPAHUIBI MPUMEHEHUS HW3YYCHHBIX (U3NYCCKUX MOJIENICH: MaTepuabHas
TOUYKa, MHEpPIUAIbHAs CHCTeMa OTCU€Ta, aOCOJIOTHO TBEPIOE TENO, MAeaIbHBIA ras, MOAENIU
CTPOCHHS Ta30B, XHIKOCTEH M TBEPABIX TEJ, TOUCUHBIA AIEKTPUUCCKUN 3apsii MPH PEIICHUN
(u3nueckux 3aaad;

pacro3HaBaTh (U3MUECKUE SBICHUS (MIPOIECChl) M OOBSACHATh MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KUHETUYECKOW TEOpUU CTPOEHUS BEUIeCTBAa M DIEKTPOIUHAMUKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE NPSIMOJMHEWHOE [BHMKEHHE, CBOOOJHOE TAaJCHUE Tel,
JBUKCHHE TI0 OKPYXKHOCTH, HHEPITHUS, B3auMoIeicTBUE Tel, muddy3us, OpOyHOBCKOE TBUKCHHE,
CTPOCHHE KUAKOCTCH W TBEPIBIX TEJ, H3MEHEHHE 00bEMa TEJI MIPH HArPEeBaHUU (OXJIAKICHHH),
TEIUIOBOE pPaBHOBECHE, HCIHApeHue, KOHJACHCAlus, IUIaBJIEHUE, KPHUCTAJUIM3AllMsl, KUIICHHE,
BJIQXKHOCTH BO3/1yXa, MOBBILICHUE TABJICHH ra3a MPH €ro HarpeBaHUU B 3aKPHITOM COCY/JE, CBSI3b
MEXy TapamMeTpamMHu COCTOSIHUS Ta3a B HM30Ipolleccax, JIEKTpHU3alus Tel, B3auMOJACHCTBUE
3apsi/ioB;



OIMCHIBATh MEXAHUYECKOE JIBUKECHUE, MCIIONB3Ys (PU3NYECKUE BEIMYMHBI: KOOPIMHATA,
yTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJIa, UMITYJbC Tela, KMHETUYEeCKas
9HEprusi, NMOTEHUHUalbHAsi SHEpPrusi, MexaHudeckas padoTa, MeXaHHMYeCKass MOIIHOCTb; MpHU
OTMCAaHUU MPABUIILHO TPAKTOBATH (PU3NYECKUI CMBICIT UCTIOIB3yEMbIX BETUYHH, X 0003HAUCHUS
U eIUMHUIBI, HAXOAUTh (POPMYJIBI, CBS3BIBAIONINE JAaHHYIO (U3NYECKYIO BEIMYUHY C APYTUMHU
BEJIMYHMHAMU;

ONMCHIBATh HU3YyYEHHbIE TEIJIOBbIE CBOICTBA TENl W TEIUIOBBIE SIBICHUSA, HCIOJbB3Ys
(u3nueckre BENUYMHBI: JaBJI€HHWE Tra3a, TeMIepaTypa, CpeaHss KHHETUYeCKas »SHEeprus
XaOTUYECKOT0 JIBUKEHHUS MOJIEKYJ, CPEIHEKBaJpaTHYHasi CKOPOCTb MOJEKYJ, KOJIWYECTBO
TETUIOTHI, BHYTPEHHsSI 3HEprus, padora ras3a, KOd(QQUIMEHT MOJE3HOrO JEHCTBHUSA TEIIOBOTO
JBUTATENS; IPU ONMUCAHUH MPABUIBHO TPAKTOBATh (PU3NUYECKUI CMBICI MCTIONIb3YEMbIX BEINYHH,
ux O00O3Ha4YeHHs U EIUHMIIBI, HAaXOIUTh (OPMYJIbI, CBA3BIBAIOIINE AAHHYIO (U3UYECKYIO
BEJIMUMHY C JPYTUMHU BETUYUHAM;

ONMCHIBATh HU3YUYECHHBIE 3JIEKTPUUECKHUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mporiecchl), UCnoNb3ysl (PU3MUECKUE BEIMUMHBI: 3JEKTPUUECKUN 3apsij, AJIEKTPUUYECKOE IOoJIe,
HANpsOKEHHOCTh  TIOJIS,, MOTEHIMA, pPa3HOCTh TMOTEHIHUANOB; TMpPU OINHUCAHUU MPABUIBHO
TPAKTOBAaTh (PUIUUYECKUI CMBICT HCIONb3YyEMbIX BEIWYMH, UX OOO3HAUYCHUS U CIUHUIIBL;
yKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMUUHY C IPYTHMHU BEIMUUHAMM;

aQHAIM3UPOBATh (PU3NYECKUE IMPOILECCHl U SIBICHUS, UCHOJIb3ys (U3NYECKUE 3aKOHBI U
MPUHLMIBE: 3aKOH BceMupHoro tarorenus, I, II m III 3akonbl HploTOHA, 3aKOH COXpaHEHHUS
MEXaHUYECKON PHEPruu, 3aKOH COXPAHEHHUS HUMITYJIbCa, IPUHLIUI CYNEPHO3ULUN CUJI, TPUHIUIT
paBHONpPAaBUs MHEPLMAIBHBIX CUCTEM OTCYETA, MOJIEKYJSIPHO-KUHETUUECKYIO TEOPUIO CTPOCHHUS
BEIIECTBA, Ta30Bbl€ 3aKOHBI, CBSA3b CPEJAHEW KHHETUYECKOW HHEPrHuM TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, MepBblii 3aKOH TEPMOIAMHAMMKH, 3aKOH COXpaHEHUs
JIEKTPUUYECKOTO 3aps/a, 3aKkoH KyioHa, py 3TOM pa3inyaTh CIOBECHYIO (POPMYITMPOBKY 3aKOHa,
€ro MaTeMaTU4YeCcKOe BBIPAKEHHUE U YCIOBUS (IpaHHIIbI, 00JacTH) MIPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE PUHIUIIBI JEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3nuyaTth yCIOBUS UX O€30MaCHOTO UCTOIb30BaHUS B TOBCETHEBHOM KU3HU;

BBITMIOJHATH JKCIIEPUMEHTHI IO HUCCIEIOBAHHIO (PU3NYECKUX SIBIEHUN M MPOLIECCOB C
UCTIOJIb30BaHUEM  TPSMBIX M KOCBEHHBIX HW3MEpPEHUH, Tpu 3TOM  (HOPMYJIHPOBATH
npo0JieMy/3aaqy v THIIOTE3y yIeOHOT0 IKCIIEPUMEHTa, COOMPaTh YCTAHOBKY U3 MPEJI0KECHHOTO
000py0BaHus, IPOBOAUTH OMBIT U (OPMYITHPOBATH BHIBOIBL;

OCYUIECTBIISATh TPSMbIE U KOCBEHHBbIE H3MEpPEeHHUS (U3MUECKUX BEIUYHH, TPU ITOM
BBIOMpPATh ONTHUMAJBHBIN CIIOCOO M3MEPEHUs M HCHOJIb30BaTh M3BECTHHIE METOJbI OLIEHKU
MOTPELIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH MEXKIY (DU3MYECKUMU BEIMYMHAMU C UCTIOJIb30BAHUEM MPSMBIX
U3MEpPEHHI, MpU 5TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHpPOBATH pe3ylbTaThl MOIYYECHHOU
3aBUCHUMOCTH (PH3UYECKUX BEIMYMH B BUJIe TAOIUI] U TPadUKOB, 1JaTh BEIBOJIBI 10 PE3yIbTaTaM
UCCJIEIOBAHMUS;

coOnrofarh mnpaBuwia 0€30MacHOro Tpyda MpU MPOBEACHUM HCCIENOBAaHUI B paMKax
y4eOHOTO0 9SKCIEPUMEHTa, Y4eOHO-UCCIENOBATEIbCKOM UM TMPOEKTHOW JEATENBHOCTH C
WCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOHCTB U 1a00paToOpHOro 000py10BaHHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 3aJaHHON (PHU3MUYECKOW MOJIENbI0, HCIIONb3Ys
(u3nueckre 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHalIM3a yCJIOBHUS 3a7aud BBIOUPATh (GU3UUYECKYIO
MOJIeIb, BBIACHATh (PU3NYECKUE BEIMUMHBI U (OPMYIIbI, HEOOXOAUMBIE asi €€ pelleHus,
MIPOBOJIUTH Pacu€Thl M OLICHUBATh PEAIbHOCTH MOJIYYEHHOTO 3HAYeHUS! (PU3NUECKOM BETHUUHBI;



pelaTh KauyeCTBEHHBIC 3aJ[auyd: BBICTPAUBATh JOIMYECKH HEMPOTHBOPEUYMBYIO LEMOYKY
paccyXJIeHHii ¢ ONOopoi Ha N3yYeHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PH3UUECKUE SIBIICHHUS,

WCIIOJIb30BAaTh MPU PEIICHNHU YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMAIIMOHHbIE TEXHOJIOTHH
JUISL TIOMCKA, CTPYKTYpUPOBaHHWsS, HWHTEPIPETallMd W TPEACTaBICHUS Y4eOHOM U HAydHO-
MOMYJISIPHOM MH(POPMAIUH, TTOTYYEHHON U3 Pa3IMYHBIX HCTOYHUKOB, KpUTHYECKU aHATH3UPOBAThH
MOJTy4aeMy 0 HHPOPMAIIHIO;

MPUBOANTH TIPUMEPHI BKJIA/Ia POCCUHCKUX U 3apyOeKHBIX YYEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, 00bACHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCII0JIb30BaTh TEOPETUUECKHE 3HAHUS MO (PU3HKeE B TOBCEHEBHOM )KU3HU U1 00eCcTieueHUs
0€30MacHOCTH MPHU O0paIeHUH ¢ MPUOOPAMHU U TEXHUYECKUMHU YCTPOUCTBAMH, IS COXPaHEHUS
3/10pOBbS U COOJIOICHNS HOPM AKOJIOTUYECKOTO MOBECHUS B OKPY KaIOILEH Cpee;

paboTaTh B TpyMIIe C BHITOJIHEHUEM PA3IUYHBIX COLUATIBHBIX POJIeH, IUIAHUPOBATh paboTy
IpYMNIIbl, palMOHAIBHO paclpeneisaTh O00S3aHHOCTH U IUIAHUPOBATh JIEATENBHOCTH B
HECTAaHJAPTHBIX CHUTYyallUsAX, aJCKBaTHO OICHMBATH BKJAJ KaXKIOTO W3 yYAaCTHUKOB TPYIIHI B
pelIeHne paccMaTpUBaEeMON MPOOIEMBI.

K xoniy oOyuenus B 11 kjacce npeaMeTHbIE pe3yabTaThl HA Oa30BOM YPOBHE JOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTH y OOYUYAIOLIUXCS YMEHUH:

JIEMOHCTPUPOBATh HA MpUMeEpax poyib U MecTO (GU3MKUA B (HOPMUPOBAHHM COBPEMEHHOU
HAay4YHOU KapTUHBI MHMpA, B PAa3BUTUHA COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B IPAKTUYECKOU
NEeSTENIbHOCTH JIFOJIeH, IEJIOCTHOCTh U €IMHCTBO (PM3NYECKOM KapTUHBI MUDA;

YYUTHIBaTh TPAHUIBI TPUMEHEHUS W3YyYEHHBIX (U3MUECKHX MOJeNel: TOYEeUHBIH
JIEKTPUYECKUI 3apsij, JIyd CBETA, TOUEUHBIN HCTOUHUK CBETA, siIepHasi MOJIEIb aTOMA, HyKJIOHHAs
MOJIeJIb ATOMHOTO JIpa MPH pelIeHnH (PU3HUECKUX 3aay;

pacrio3HaBaTh (U3MYECKUE SBJIEHUS (IIPOILECChl) M OOBSACHATh MX HAa OCHOBE 3aKOHOB
JIEKTPOJMHAMUKN U KBAaHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XMMHUYECKOe, MarHuTHOE JCWCTBUS TOKA, B3aMMOJACWCTBHE MAarHUTOB, JJIEKTPOMArHUTHAS
WHIYKIWS, JEHCTBHE MAarHUTHOTO TOJS HA IPOBOJHUK C TOKOM W JBHKYIIMHCS 3apsi,
3JIEKTPOMArHUTHBIE KOJIEOaHUs M BOJIHBI, MPSMOJIMHEHHOE paclpOCTpaHEHHE CBETa, OTpaxKeHHe,
npenomiieHue, HWHTephepeHnus, audpakius W TMONSIpU3alMsi CBETa, TUCIEPCUs CBeTa,
tdotoanexrpudeckuit 3pdext (hororddekr), cBeToBOE AaBlICeHNE, BOSHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/Ia, €ECTECTBEHHAs! U MICKYCCTBEHHAsl PallOaKTUBHOCTD;

ONMCHIBATh M3YUYEHHBIE CBOWCTBA BeIIECTBA (DIEKTPUUECKHE, MArHUTHBIE, ONTHYECKHE,
ANEKTPUYECKYIO MPOBOJUMOCTD PA3UYHBIX CPeNl) U IIIEKTPOMATHUTHBIC SIBICHUS (TPOIIECCHI),
UCTIONB3Yysl (U3UYECKHUE BEIUYMHBL: AJIEKTPUUYECKUM 3apsij, cUja TOKa, JIIEKTPHUUYECKOE
HaNpsDKEHUE, 3JIEKTPUUECKOE COMPOTUBIIEHUE, PA3HOCTh MOTEHINANIOB, JIEKTPOABIKYIIAs CHIIA,
paboTa TOKa, MHAYKLIMS MarHuTHOro mojs, cuia Ammnepa, cuia JlopeHla, MHIYKTUBHOCTb
KaTyIIKH, SHEPTUsl JIEKTPUUYECKOT0 U MArHUTHOTO TMOJIeH, MEepUoJ] W 4YacToTa KojeOaHuil B
Kosie0aTeIbHOM KOHTYpE, 3apsi M CHJla TOKAa B MPOIecCe TapMOHUYECKHX IJIEKTPOMArHUTHBIX
KoyieOaHni, (OKYCHOE pacCTOSIHME M ONTHYECKas CWJIa JIMH3BI, MPH OMUCAHWUU IPABHIBHO
TPaKTOBAaTh (PU3UYECKUII CMBICA HCIOIb3YEMbIX BEJIMYUH, HX OOO3HAYEHHS] M €IUHULIBI,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3UUECKYIO BETUUUHY C IPYTHMH BEITUUMHAMU;

OINMCHIBATh W3YYCHHBIC KBAHTOBBIC SIBJICHUS W MPOLECCHI, HCHONb3Yys (PHU3NUECKUE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMAarHWTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETAa, DHEPIus U
uMnyiasc (GOTOHA, MEpPUOJ TOoJypacHana, 3HEpPrusi CBsI3W aTOMHBIX Sep, NpU OMHCAHUU
NPaBUJIBHO TPAKTOBAaTh (DU3UYECKUN CMBICI HCMONB3YyeMbIX BEJIMYMH, UX OOO3HAYEHHUS U



€MHHUIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIONIUE JAHHYIO (PH3UYECKYI0 BEIUYHMHY C APYTUMHU
BEITMYMHAMU, BEIUUCIIATH 3HAUCHUE (PU3NUECKON BEIIMYUHBI;

aHAJIM3UPOBATh (HU3UYECKUE TPOIECCHl U SBJICHHS, WCTONB3YsS (PU3NUYECKHE 3aKOHBI U
OpUHIUIBL: 3aKk0OH OMa, 3aKOHBI [OCJIENOBATEIBHOIO M NApaJUyIeIbHOTO COEAMHEHUS
NPOBOJHUKOB, 3akoH JDkoyns—JIeHna, 3aKOH HSJIEKTPOMAarHUTHOM  WHAYKIWHU, 3aKOH
NPSIMOJIMHEMHOTO PacipoOCTpaHEHUs] CBETA, 3aKOHBI OTPAXKCHHSI CBETA, 3aKOHBI MPEIIOMIICHUS
CBeTa, ypaBHeHHUe DiHIITeHa 171 poTodhPeKTa, 3aK0H COXpaHEHUS YJHEPTHUH, 3aKOH COXPaHEHUS
UMITyJIbCa, 3aKOH COXPAaHEHMs JJIEKTPUUECKOrO 3apsja, 3aKOH COXPAHEHHS MAacCOBOTO YHCIA,
nocTtyjnaTtel bopa, 3akOH paJMOAKTUBHOIO paclaja, HOpU 3ITOM pa3inyaTh CIOBECHYIO
(hopMyIHPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIPAKECHHWE W YCJIOBHS (TPaHUIBI, 00JacTH)
MIPUMEHUMOCTH;

ONpENENATh HANPABICHUE BEKTOPAa MHAYKIUU MAarHUTHOTO IOJISI IMPOBOJHUKA C TOKOM,
cuibl Amniepa u cuibl Jlopenua;

CTPOUTH M ONUCHIBATH U300paKECHHE, CO31aBAEMOE TUIOCKUM 3€PKajioM, TOHKOH JIMH30M;

BBITIOJIHATh JKCIEPUMEHTHI IO HCCIICIOBAHUIO (DU3MYECKUX SIBJICHUH M TIPOIECCOB C
UCIIONb30BAaHUEM TMPSMBIX U KOCBEHHBIX H3MEpEHUil: mpu 3ToM  (QOopMyIupOBaTh
npobiieMy/3aady U TUIIOTE3y y4eOHOr0 IKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEJI0KEHHOTO
000pyI0BaHusl, IPOBOIUTH OIBIT U (POPMYITHPOBATH BHIBOIBL;

OCYIIECTBIISATh TIPSIMBIE M KOCBEHHBIE H3MEPEHHS (U3MUYECKUX BEIUYWH, TPHU STOM
BbIOMpAaTh ONTUMANBHBIN CHOCO0 H3MEpPEHUs M HCIOIb30BaTh HM3BECTHBIE METOJbI OLEHKU
MIOIPEIIHOCTEN U3MEPEHUN;

UCCJICIOBATh 3aBUCUMOCTU (DU3MUECKHUX BEIMYMH C UCTIOIb30BAHUEM IPSIMBIX H3MEPEHUM:
Py 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3yJbTaThl MOIYYEHHON 3aBUCUMOCTHU
(¢u3nueckux BEJIMYUMH B BUAE Tabmuil U TpaduKOB, JAenaTh BBIBOJBI IO pe3ysbTaTaM
UCCJIEI0BAHMS;

coOnrofaTh mMpaBwiIa O€30MacHOrO TpyAa MPU TPOBEACHUHM HCCICIOBAHUN B paMKax
y4eOHOTO OJKCIEpPUMEHTa, Y4eOHO-UCCIEOBATEIbCKOM U  TMPOEKTHOM JICSITENIBHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U 1JAOOPaTOPHOTo 000pyA0BaHUS;

pemiate pacuéTHbIe 3a/a4ydl C SIBHO 3a/JaHHON (DU3UYECKON MOJENbI0, HCIONb3YS
(u3nueckre 3aKOHBI M MPUHIIKITBI, HA OCHOBE aHAJIH3a YCJIOBUS 3a7aud BBIOUPATH (U3HUYECKYIO
MOJICJTh, BBIICIATh (PU3NYCCKUE BEIMYMHBI W (OPMYIIbI, HEOOXOMWMBIC Il e€ pelleHus,
IPOBOAUTDH PACUETHI U OLIEHUBATH PEAIbHOCTD MOJIYYEHHOTO 3HAaUeHUsI (PU3NUECKON BEIHUNHBI,

pemaTh KayeCTBEHHBIE 3aJlayd: BBICTPAMBATh JIOTMYECKU HENPOTHUBOPEUMBYIO ILIETIOUYKY
pacCyKACHHIA C OTIOPO Ha M3YyUEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS;

UCTIOJTb30BATh ITPH PEIICHUH YISOHBIX 33]1a4 COBPEMEHHBIC HHPOPMAIIHOHHBIC TEXHOJIOTUN
JUISL TIOMCKa, CTPYKTYpUPOBaHHWsS, HWHTEPIPETallMd W NPEICTaBICHUS Y4eOHOM U HaydHO-
HOMYJISIPHOM HH(POPMAIUH, TOTYYEHHOU U3 Pa3INYHBIX ICTOYHUKOB, KpUTUUYECKU aHATH3UPOBAThH
MoJIyyaeMmyto HH(pOopMaIuio;

OOBACHITH IPUHITUIIBI IEHCTBHS MAIINH, MPUOOPOB U TEXHUYECKUX YCTPONCTB, pa3anudaTh
yCIIOBUS UX O€30MaCHOT0 UCHOIb30BaHUS B IOBCETHEBHOM KU3HU;

NPUBOJUTH MPUMEPHI BKJIa/Ja POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHE TIPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJOTHUH;

MCITI0JI30BATh TEOPETUUECKUE 3HAHUS 110 (PU3MKE B ITOBCETHEBHOM KM3HU JIJIs1 00CCTICUCHHUS
0€30MMacHOCTH IpU OOpAIEHUH ¢ TPUOOPAMH U TEXHUUYECKUMHU YCTPONUCTBAMHU, JJIl COXPaHEHUs
3JI0pOBbS U COOIOICHUS HOPM DKOJIOTMYECKOTO MOBECHUS B OKPY KaIOIEeH Cpee;



paboTath B IpyIiIie C BHIIOJHEHUEM PA3UYHBIX COLUAIBHBIX POJICH, MIIaHUPOBATh paboTy
TPYMIIbI, palMOHANBFHO paclpeneisTh OOS3aHHOCTH W IUIAHUPOBATh JICATENHOCTH B
HECTAaHJAPTHBIX CUTYalUsAX, aJICKBaTHO OLICHMBATh BKJIAJl KAXKJIOTO W3 YYAaCTHUKOB I'PYIIIBI B
peleHre paccMaTpuBaeMoi pooIIeMBl.
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