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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢uszuke 0a30BOro ypoBHS Ha YPOBHE CpeIHEro oOIlero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJOKEHUH U TPeOOBAHMI K pe3yibTaTaM
OCBOEHHUSI OCHOBHOW 00pa3oBaTelbHOI mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Taxke c¢ yuérom denepanbHOl pabodeil mporpaMMbl BOCIUTAHUS U
KOHIIETIIIUKA TIpernojiaBanus yuyeOHoro npeamera «Duszmka» B 00pa3oBaTeIbHBIX
OpraHMu3anusIX Poccuiickon Oenepanuu, peAIN3YIOIINX OCHOBHBIE
00pa3oBaTeabHbIE MPOTPAMMBI.

ConmepxaHue mnporpamMmbl 10 (U3MKE HAIpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa obyuatommxcss 10-11 kimaccoB mpu
oOydeHuu ux ¢usrke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JAESITEIIBHOCTHOTO
noaxona. Ilporpamma mno ¢usuke coorBerctByer TpeboBanusm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaNpPeIMETHBIM pe3yJibTaTaM
oOydeHHus, a TaKKE YUYUTHIBAET HEOOXOAMMOCTb pEaM3allUd MEXKIIPEIMETHBIX
CBA3eH (U3HKM C €CTeCTBEHHO-HAyYHBIMU Yy4e€OHbIMU TNpenMeramu. B Hel
ONPENENSAIOTCS OCHOBHBIE 1I€JIM M3y4YeHUsl (DU3UKU HAa YPOBHE CpPEAHEro oOIero
o0Opa3oBaHMsl, TUIAHUPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUIHOCTHBIE,
MeTalpeaIMeTHbIE, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Tporpamma 1o pu3rke BKIFOYALT:

e IUJIAHUPYEMBbIE PE3YJIbTATHl OCBOCHUS Kypca (U3UKU Ha 6a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI 10 F0JIaM 00yUYEHUS;

e conepkaHue yueOHoro mpenmMera «Pusnka» mo rogam o0ydeHusl.

du3nka Kak Hayka O Hambosiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYIMAasl B
KauecTBe y4eOHOro mpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuil 00 okpysxaroriem mupe. LIIKoapHbIN Kypc GU3HKK — CUCTEMOOOpa3yoIIni
JUISl €CTECTBEHHO-HAYYHbIX YUEOHBIX MPEIMETOB, IIOCKOJIbKY (PU3MUYECKUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBIICHHM, M3y4aeMbIX XUMHEH, OUOJOTHEH,
dbusudeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUM  ONpeAeNseT XapakTep MW pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTUKHU, TPAHCHOPTa, OCBOCHUS
KOCMOCa, IOJIy4YEHUSI HOBBIX MAaTE€pHAIOB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
W3ydyenne (Pu3MKM BHOCHT OCHOBHOM BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommxcs, B (opMuUpoOBaHHE YMEHUU MPUMEHSTH
HAYYHBI METO]I MO3HAHUS TIPY BHITIOJIHEHUHU UMH YYEOHBIX HCCIICIOBAaHUH.

B ocHOBY kypca (usuku s ypOBHS CpeaHEro ooOiiero oOpa3oBaHUS
NOJIOXKEH pAX HUACH, KOTOpble MOXHO paccMaTpUBaTh KaK MPUHLMIBI €ro
HOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COAEPKHUT MaTepHal U3 BCEX pa3/ieioB (DU3UKHU, BKIIOYAET KaK
BONPOCHI KJIACCUUECKOH, TaK U COBPEMEHHOMN (PU3UKH.

Hoes cenepanusayuu. B COOTBETCTBMM € HEW MmaTepual Kypca (uU3MKH
0o0beqMHEH BOKpPYr (¢u3Mueckux Teopuil. Benymmm B Kypce sBisercs
dopMupoBaHrE MPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MAaTE€pPHH, BEIIECTBE U
T0JIE.

Hoes eymanumapuzayuu. EE peanuzainus npearnosaracT HUCIOIb30BaHUE
TYMAHUTAPHOTO MOTEHIMaIa (PU3NYECKONM HAyKH, OCMBICICHHE CBS3M pPa3BUTHUSA
¢u3ukn Cc pa3BuTMEM OOILIECTBA, a TakkKe C MHPOBO33PEHUYECKUMHU,
HPAaBCTBEHHBIMHU 1 SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoesa npuxnaonoii  nanpaenrennocmu. Kypc ¢usukm npeamnonaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMUYECKMX M TEXHOJOTMYECKHUX INPUIIOKECHUN
V3Y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyercss MOCPEICTBOM BBEIEHUS JJIEMEHTOB
COJIEp)KaHus, TMOCBAMIEHHBIX JKOJOTMYECKUM Ipo0JeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKHM M TEXHOJIOTMM, a Takxke 0O0CYXIeHUs
npo0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMUYECKON 0€30MMacHOCTH.

Crep>KHEBBIMHU 3JIEMEHTaMU Kypca (DU3UMKM Ha YpOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCS (pusmueckue Teopuu (POpMHUPOBAHUE MPEICTABICHHUNA O
CTPYKType HOCTpOoeHus: (pU3NYECKoil Teopuu, posiu (pyHAaAMEHTAJIbHBIX 3aKOHOB U
IPUHIMIIOB B  COBPEMEHHBIX IPEACTABICHUAX O IPUPOJE, TpaHMIAX
OPUMEHUMOCTH TEOpPUHM, JJI1 ONUCAHUS €CTECTBEHHO-HAy4YHBIX SIBICHUH U
MPOLIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3UMKU peanu3yeTcsl Mpexe
BCEro 3a CYET OpPraHM3alMU 3KCIEPUMEHTAIBHON JEsTeIbHOCTH O0Yy4YaroUIUuXCs.
Jis  6a3oBOro ypoBHA Kypca (HU3MKM — DOTO HCIOJIB30BAHUE CUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M JIa0OpaTOpHBIX padoT,
KOTOpBIE B Iporpamme mo ¢u3nke oObeIUHEHBI B OOLIMI CIHUCOK YYEHHYECKHX
paKTUYECKUX padoT. Brijenenne B ykazaHHOM mepedyHe JabopaTOpHBIX padoT,
IPOBOJUMBIX JUII KOHTPOJS M  OLICHKH, OCYIIECTBISIETCS  Y4aCTHUKAMHU
00pa3oBaTEIBLHOIO Mpollecca MCXONd U3 OCOOCHHOCTEH IUIAHUPOBAHUS U
ocHalleHust kabunera @usuku. Ilpu »>TOM oObOecrieunBaeTCs OBJAJICHUE
0o0y4arouMMuUCs yMEHUSIMU IPOBOJUTH KOCBEHHBIE W3MEPEHMs, HCCIEIOBaHUS
3aBUCHUMOCTEH (U3NYECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB IO IPOBEPKE
IIPEJIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE YAENAETCA PEUICHUI0 PAcYETHBIX M KAaueCTBEHHBIX
3anad. [Ipu 3TOM Ay1d pacd€THBIX 3a7ad NPHOPUTETOM SIBJIAIOTCS 3a7a4M C SIBHO
3aJlaHHOW (PU3NYECKON MOJEIBIO, TO3BOJISIIOIINE IPUMEHITh N3yUYE€HHbIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO paslena Kypca, Tak M HUHTETPUPYS 3HAHHUS U3
pa3HbBIX pa3nenoB. [[s KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCS 3a/IaHUs Ha
0o0BbsICHEHHE TMpOoTEeKaHusi (U3MYECKUX SBJICHUA W TPOLECCOB B OKpPYXKarollen
KU3HU, TpeOyromue BbIOOpa (PU3MUECKON MOJAeNd sl CUTYyalluu MPaKTHUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ t1peboBanmsimu DPI'OC COO k wMarepuaibHO-
TEXHUYECKOMY OO€ecCledeHHI0 Y4eOHOro mpolecca 0a30BbIi ypOBeHb Kypca
(buU3HKK Ha yPOBHE CpeIHEro 00I1Iero o0pa3oBaHus JI0JKEH U3y4aThbCs B yCIOBUAX
IpEeIMETHOr0 KaOuWHeTa (U3MKM WIA B YCJIOBHUSX HHTETPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOrO LuKiIa. B kabunere (pu3mku DOMKHO OBITH
HEeoOXoauMoe J1abopaTopHOe OO0OpyAOBaHHWE ISl BBHITIOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3MKe YYSHHYECKHX MPAKTHUYECKUX padOT U JIEMOHCTPAIMOHHOE
06opyoBaHUe.

JleMoHcTpaniuoHHOe 00opyJoBaHue (opMupyeTcs B COOTBETCTBUM C
OPUHLKAIIOM MHHUMAJIbHOM JIOCTATOYHOCTH M OOECHeunBaeT IMOCTAHOBKY
NEPEUUCIEHHBIX B MporpaMMe 10 (U3UKE KIIIOYEBBIX JAEMOHCTpALUNA s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIIGHUW W  MPOIECCOB, OMIIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHM.

JlaGopatopHoe 0O0OpyJIOBaHUE [JIi YYEHUYECKUX MPAKTHUYECKUX pabdoT
dopMupyeTcss B BHIE TEMAaTHYECKMX KOMIUIEKTOB M OOecrednBaeTcsi B pacuére
OJIHOTO KOMIUJIEKTa Ha JABYyX oOydJarommxcs. TeMaThudecKre KOMILUICKTHI
7a00paTOPHOTO O00OPYAOBAHMS JOJKHBI OBITH MOCTPOCHBI HA KOMILJIEKCHOM
UCTIOJb30BAaHUU AHAJOTOBBIX M IHU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTENBHBIX CUCTEM B BHJIE IIU(PPOBBIX JTa00paTOPHUHi.

OCHOBHBIMHU HENIIMH U3yUeHUS (PU3UKH B 00IIeM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHume wuHTEpeca M CTpEeMJICHUS OOYYAIOMIMXCA K HAyYHOMY
U3YYEHUIO TMPUPOJbI, PA3BUTHE HMX HMHTEIUIEKTYalbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MIO3HAHUA U (DOPMHUpPOBAHHE
MCCJIEI0BATEILCKOTO OTHOMICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opmMupoBaHME HAY4YHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa HU3y4YEHUS
OCHOB CTPOCHHSI MaTepHH U (YyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHE€ YMEHUU OOBICHATH SBICHUS C HCIOIH30BAaHUEM
(bu3NYeCcKUX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIbCTB;

e (opmupoBaHue mpenCTAaBICHUNA O PONM (PU3UKU IS PA3BUTHUS JAPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTmkeHne STUX 1eei o0ecrednBaeTCsl pelIeHHeM CIEeIyIONNX 3a7ad B

npoiiecce u3yueHus Kypca GU3MKU Ha YPOBHE CPEITHETO O0IIEero 00pa3oBaHusI:



e mnpuoOpeTeHue CHUCTEMBI 3HAHUU 00 o01ux buzmuecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUsX, BKJTFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, BJIEKTPOJMHAMUKY, KBAHTOBYIO (U3HKY U
AJIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHuMe yMEHUW NTPUMEHATH TEOPETUUYECKUE 3HAHMS  JUIS
OOBsICHEHHUS (PU3WYECKUX SBICHUW B TPUPOAC H ISl TPUHATHS
MIPAKTUYECKUX PELICHUN B IOBCEIHEBHOW KU3HU;

e OCBOCHHE CIIOCOOOB pEUICHUS PAa3IUYHbIX 3a7ad4 C $BHO 3aJIaHHOM
bu3nyeckol MoAeNblo, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3nanue GU3NYECKON MOJEINH, aIeKBaTHON YCIOBHIM 33/1a4U;

e TMOHMMAaHHE (U3NYECKUX OCHOB M MPHUHIMIIOB JACUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MTPOLIECCOB, UX BIMSIHUSA HA OKPYKAOLIYIO
cpeny;

e OBJAJCHUE METOAAaMHU CAMOCTOSITENBHOTO IJIAHUPOBAHUS M IMPOBEACHUS
bu3nyecKuX SKCIEPUMEHTOB, aHalW3a W HMHTEpHpeTalnud HHpopmamu,
OIPEENICHMS TOCTOBEPHOCTH ITOJIyYEHHOTO PE3yJIbTaTa;

e CO3JIaHME YCJIOBHM JJIsi Pa3BUTHS YMEHHUI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbII ypOBEHb) Ha YPOBHE CpEAHEro OOLIero
obOpazoBanust otBoguTca 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HezIel0), B
11 kiacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE MepeueHb J1abopaTOpHBIX U
IPAKTUYECKUX pabOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [E€JaeT BbIOOP
OpOBENEHUs J1A0OPATOPHBIX PabOT M OMNBITOB C YYETOM MHIMBHAYalIbHBIX
0COOEHHOCTEH 00yYarOIIMXCA.



COJEPKXAHUE OBYUYEHUA
10 KVIACC

Paznen 1. ®usuka ¥ MeTOAbI HAYYHOTO MIO3HAHUS

®dusuka — Hayka o npupoze. HayuyHbie MeTOIBl IO3HAHUS OKPYKAIOIIETO
Mupa. Ponb DJKCnepuMeHTa M TEOPUM B MPOLECCE MO3HAHUS IPUPOBIL.
OKCHEpUMEHT B (PU3HKE.

MopenvupoBanue (pU3MYECKUX SBJICHUA W TpoiieccoB. HaydHble THIOTE3BI.
®duznyeckre 3aKOHBI U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUA.

Ponb u mMecTto Gu3NKu B (OPMHUPOBAHWU COBPEMEHHON HAy4YHOW KapTHUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEN.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE HM3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe aBuxeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKECHHS.
Cucrema orcué€ra. Tpaekropus.

[lepemenienne, CKOpOCTh (CpeaHsie CKOPOCTh, MIHOBEHHAs CKOpPOCTb) H
YCKOPEHHE MAaTE€pUaIbHOW TOUYKHM, UX MNPOCKUMU HA OCH CUCTEMbI KOOpPIHMHAT.
CnoxeHue nepeMeleHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe nBrokeHue. [ paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHMS, MNYTH W NEPEMEIICHUA
MaTepuaIbHONW TOYKU OT BPEMEHMU.

CBoOoaHoe najzieHue. Y CKOpeHre CBOOOHOTO MaIeHUs.

KpuBonmHeitHoe  nBMKEHWE. J[BMKEHHWE  MaTepuallbHOW TOYKH IO
OKPYKHOCTH C IMOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JTUHEHAS
ckopoctb. [lepuon n wactora obparnienus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHuyeckre yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: CIUIOMETP,
JBW)KEHUE CHAPSAJOB, UEIHBIE U PEMEHHBIE MTEpEIaYH.

Jlemoncmpayuu

Mogenb cuctemsl OTCUETA, WIUTIOCTPALUs KMHEMATHYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpazoBaHue JBUKEHUHN C UCTIOJIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yX€e U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOntonenue nBukeHust Tena, OpOIIEHHOTO IMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepeHne yckopeHusi CBOOOHOr0 MaJ eHHs.

Hamnpasiienue CKOpOCTH IIPU ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmuvle padomul

N3ydeHre HEpaBHOMEPHOTO JABMKEHHS C LEIBIO ONPEAEIECHNUsS MTHOBEHHOU
CKOpOCTH.

HccenenoBanne COOTHOLIECHHST MEXAY MYTSIMHU, HNPONUACHHBIMU TEIOM 3a
IIOCJIEIOBATENIBLHBIE PABHBIE IPOMEXYTKH BpPEMEHM IIPU PABHOYCKOPEHHOM
JBWKEHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne NBUKEHUS LIapUKa B BA3KOU )KUIAKOCTH.

N3yuyeHue ABMKEHUS Tena, OPOIIEHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['ammmnes.  lIlepBeiii  3akoH  Hprotona.
HNHueprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuina. [Ipununun cynepno3unuu cui. Bropoit 3akon HeroToHa
JUISl MaT€pUAIbHOM TOUKHU. TpeTuit 3akoH HproToHa U1 MaTepuanbHbIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuna Tsbkectu. IlepBas kocMmuueckas
CKOpOCTBb.

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

Tpenue. Buabl Tpenus (1mokosi, CKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHHs CKOJBKEHUS U cuiia TpeHus nokos. Kosduiment tpenus.
Cuiia conpOTUBIIEHUS MPU IBHX)KECHUU TeJa B KUJKOCTU UIIU Ta3e.

[TocTynarensHO€ U BpalllaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPAOTO TENa.

MoOMEHT cuiabl OTHOCUTENBHO OCH BpameHus. llnedo cunel. Ycmous
paBHOBeCUSA TBEPAOIrO TEA.

TexHuyeckue yCTPOMCTBA M IIPAKTUYECKOE INPUMEHEHHE: IOIUIMIIHUKH,
JIBWKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Llemoncmpayuu

SIBnenue nHepUUH.

CpaBHEHME MacC B3aMMOJECUCTBYIOIINX TEI.

Bropoii 3akoH HerotoHna.

N3mepenne cuil.

Cnoxxenue cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT Jedopmaiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TTAJICHUU.

CpaBHEHHE CUJI TPEHHUSI IIOKOS, KAYEHUSI U CKOJIBKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapsl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

N3yuyenue nBuKeHUs: OpycKa 10 HAKJIOHHOW MJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pPE3MHOBOM 00pa3iie, OT uX JeopMaruu.

HccnenoBanue yClIOBUM paBHOBECHUS TBEPAOrO TeJla, HMEIOIIETO OCh
BpAILICHUS.

Tema 3. 3axonvt coxpanenus 6 mexanHuke

NMmynbc MaTtepuaibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbec cuiibl U U3MEHEHHE HMMITYJIbCa Tella. 3aKOH COXPAaHEHUS UMITYJIbCa.
PeakTuBHOE ABUKEHUE.

Pabota cuibl. MOIIHOCTD CHUJIBI.

Kunernueckass 3Heprusi MarepualbHOW TOYku. Teopema 00 H3MEHEHUU
KUHETUYECKOW YHEPTUH.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPIUs yIpyro
neopMUpoBaHHOM  TIpyXuHBI.  [loTeHnManbHAsT  2HEpPrust Tejda  BOJIU3H
MIOBEPXHOCTHU 3E€MIIH.

[loreHnuanbHple W HENOTCHUWAJIBHBIE  CHJIBIL. CBsi3b  paboOTHI
HEMOTEHIHAIbHBIX CUJ C M3MEHEHUEM MEXaHMYECKON JHEPrUM CHCTEMBI TEll.
3aKOH COXpAaHEHUSI MEXaHUYECKOM IHEPTUMU.

Yapyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne yCTpOWCTBA M IMPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUSI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexoa MOTeHIIMATLHOM YHEPTUU B KHHETHYECKYIO H 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3yuyenue abCOMIOTHO HEYNMPYTOro yaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBsi3M padOThI CUJIbI ¢ UBMEHEHUEM MEXaHMYECKOW YHEPruu
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pasznes 3. MonekyasipHas (pu3uka 1 TEpMOAUHAMMKA
Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU Meopul
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Juddysus. Xapakrtep IBIKECHHUS U
B3aMMOJICUCTBUS YacCTULl BeUIECTBA. MoJenu CTPOEHMs Ta3oB, XUAKOCTEW U
TBEPABIX TEN U 00BICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojenel. Macca u
pa3mepsl Mosnekys. KonnuecTBo Bemectsa. [loctositnaas ABoranpo.

TermnoBoe paBHoBecue. Temmneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.



Mopens  upeanbHoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOPUH HUACAIBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpeaHEl KHWHETHUYECKOM SHEPrud TEIUIOBOTO JBWXEHUA dvactul rasza. [llkana
temneparyp KensBuna. I'azoBbie 3akoHbI. YpaBHeHHMe MenaeneeBa—KianeipoHna.
3akoH [lanprona. M3ompoueccsl B HACaIbHOM Tra3e C MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpencTaBieHHe H30MPOLECCOB: H30TEpMa, H30XO0pa,
n3o0bapa.

TexHuyeckrue yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHUE: TEPMOMETP,
OapoMeTp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIONINE TUCKPETHOE CTpOEHHE BemecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COCIUHEHUI.

OnbiThl 10 MU PY3UU )KUIKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogens onbita lTepha.

OnbITHI, JIOKa3bIBAIOIIIHE CYyILIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJECHCTBHUS.

Monens, wiutrocTpupyomas Ipupoay AaBlICHUs ra3a Ha CTEHKH COCY/a.

OnpIThl, WUIIOCTPUPYIOIIME YpPaBHEHUE COCTOSHMSI MJI€aJbHOTO Tasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusle padonul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HA OCHOBE HM3MEPEHUM
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphbl BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEKy TapaMETPAMU COCTOSIHUSL Pa3pEKEHHOr0
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepmoanHaMuueckasi cucremMa. BHYTpeHHS SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U ciocoObl €€ u3MeHeHus. KonuuecTBo TerioTel U pabota. BHyTpeHHss
JHEprus  OJAHOATOMHOIO  WJAEAJIbHOrOo  rasza.  Buuael  Temionepenayu:
TEIJIONPOBOJIHOCTh, KOHBEKIIMUS, U3IyUYeHHUE. Y]IeJbHAsI TEIIOEMKOCTh BELIECTBA.
KonnuecTBo TEIIOTH NpH TEIIIONEpeaaye.

[Tonsitue 006 anuabatHoMm mpouecce. IlepBblii 3aKOH TEPMOJIMHAMUKHU.
[IpumeHeHue mepBOoro 3akoHa TEPMOJMHAMHUKHU K u3ompoieccam. ['paduueckas
MHTEpHpeTanns padoThl rasa.

Bropoii 3akon Tepmogunamuki. HeoOpaTuMoCTh MPOIIECCOB B MPUPO/IE.

TenmoBble  MamuHbl.  [IpuHOMOBI  AEHCTBUS  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi 3HEpPruv B TEIUIOBBIX MamuHax. KosdduuueHt mnose3noro
neictBus TemwtoBoi mammHbL. [{ukn KapHo m ero kosddummeHT mojae3HOoro
JENCTBUA. DKOJIOTHYECKHUE MPOOJIEMBI TETUIOIHEPTETHUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIOAMIbHHUK, KOHAUIIMOHED.

Llemoncmpayuu

M3mMeHeHre BHYTPEHHEW HSHEpPruM Teja MPU COBEPIICHUU PaOOThI: BBUIET
npoOku u3 OYTBUIKM TMOJ JCMCTBUEM CXKAaTOro BO3Jyxa, HarpeBanue sdupa B
JaTYHHOU TpyOKe IMyTEM TpeHHUs (BUIEOAEMOHCTpALUSA).

M3meHeHre BHYTPEHHEN SHEPruu (TEMIIepaTyphbl) TeIa Py TeIUIonepeaaye.

OnpiT MO anuabaTHOMY pacIIMPEHUI0 Bo3Ayxa (OMBIT € BO3AYLIHBIM
OTHHUBOM).

Mopenu mapoBoil TypOWHBI, TBUTATENSI BHYTPEHHETO CTOPAHMS, PEaKTUBHOTO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3mepeHnne yaenbHON TEMII0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeuwyecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHjeHcanus. Mcnapenue u kunenuve. AOCONIOTHAS U
OTHOCHUTEJIbHAA BIIAXHOCTh BO3ayxa. HacelmeHHbI mnap. YaenpHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHS OT JaBJICHUSI.

TBépnoe Teno. Kpucrainmuyeckue u amopdubie Tena. AHU30TPONHMS CBOWCTB
kpuctaiioB. Kujakue kpucramibl. CoBpeMmeHHble Marepuaibl. [lnaBienue u
KpUcTaJIu3anus. Y aeiabHas TerioTa miasienus. Cyonumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUHU MOJYyUYEHHUS COBPEMEHHBIX MaTEpHUasOB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenue npu nmoHWKEHHOM J1aBJIICHUU.

Cnoco0bl U3MEpPEHHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U MJIaBJICHUSI KPUCTAIUIMYECKOTO BEILIECTBRA.

JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3mepenre 0THOCUTEILHON BIaXKHOCTU BO3/yXa.

Paznen 4. JaekTpoauHaAMHUKA
Tema 1. Inekmpocmamuxa
OneKTpu3aums Tel. OJIEKTpUYECKH 3apsia. JlBa Buaa dIEKTPUUYECKUX
3apsaoB. [IpOBOAHMKM, IOUANEKTPUKU W TOJYIPOBOJHHKH. 3aKOH COXPaHEHUS
IIEKTPUYECKOTO 3apsia.
BzaumopeiictBue 3apsaoB. 3akoH KysioHa. TodedHbIN 3JIEKTPUUECKUAN 3apsil.
OnekTpuueckoe mnoje. Hanpsok€HHOCTh  anekTpudeckoro mnoid.  [IpuHuun



CyNEPHO3ULINU IJIEKTPUUECKUX MOJeH. JIMHUMM HanpssKEHHOCTH DJIEKTPUYECKOTO
OJIAL.

Pabora cun  anexktpocrarnueckoro  moisd.  [lorenmuman.  Pa3sHocTb
NOTEHUHANOB. [IpOBOOHMKM M AMDIIEKTPUKU B DJIEKTPOCTATUYECKOM IOJIE.
JudnekTpuyeckas NpOHULAEMOCTD.

OnekTpoéMkocTb. Konaencarop. DneKTpOEMKOCTh TUNIOCKOTO KOHAEHCATOPA.
OHeprus 3apsHLKEHHOT0 KOHJIEHCAaTopa.

TexHuueckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHE: DIJIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATUYECKas 3allluTa, 3a3eMJIEHUE DJIJIEKTPONpPUOOpPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNNapar, CTPyHHBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKUII IE€UCTBUS 3JIEKTPOMETPA.

B3anMopeiicTBrue HaJIEKTPU30BAHHBIX TE.

DIIEKTPUUECKOE T0JIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B JJIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTuyecKas 3amuTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTbh  DJIEKTPOEMKOCTH ILIOCKOrO0 KOHAEHCAaTOpa OT IUIOLIAIH
IIJIACTUH, PACCTOSTHUS MEXAY HUMH U JUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, n1abopamopusle padonul

M3mepeHne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

ONEKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAHMS DJIEKTPUYECKOIO TOKa.
Ncrounnku Toka. Cuna Toka. [1oCTOSIHHBIN TOK.

Hanpsbxenue. 3akoH OMa 7151 ydacTKa LETH.

ONEeKTPUYECKOE CONPOTUBIICHUE. YIEIBHOE CONPOTHUBICHHE BELIECTBA.
[TocnenoBaTenpHOE, IapajlIeIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

PaGora »snextpuueckoro Toka. 3akoH JDxoyns—Jlenna. MomHOCTh
IIEKTPUYECKOTO TOKA.

ONEeKTpOABMKYIIAsl CUla W BHYTPEHHEE CONPOTUBICHUE HCTOYHHMKA TOKa.
3axoH Oma a1 ONHOM (3aMKHYTOM) 3yieKTpuueckoi uenu. KopoTrkoe 3ambikaHue.

OJIEKTpOHHAass  MPOBOAMMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAIIOB OT TEMIIEpaTypbl. CBEPXIPOBOAUMOCT.

DneKTpUYecKuid TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX ITYYKOB.

[TosrynnpOBOJHUKH. CobcTBeHHas U IIpUMECHas IIPOBOJMMOCTh
NoJIyIpOBOJHUKOB. CBoiicTBa p—n-nepexo/a. [1onynpoBoHUKOBBIE TPUOOPBHI.

ONEeKTpUYECKHA TOK B PacTBOpax M  paciuiaBax  dJIEKTPOJIMTOB.
DNEKTPOIUTUYECKAS TUCCOLUALUA. DIEKTPOIIN3.



DJIEKTpUUYECKA TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Liazma.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: amIepMeTp,
BOJIBTMETP, PEOCTAT, HCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
3JIEKTPOOCBETUTEIILHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BaKYYMHBIN THOJI,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYTTPOBOTHUKOBBIN THOJ, TAThBAHUKA.

Jlemoncmpayuu

W3mepeHune CUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MHPOBOAHUKOB OT JJIMHBI,
IJIOIIA/IH TIOTIEPEYHOI0 CEUYECHMS U MaTepuaa.

CMelaHHOE COEIMHEHNE ITPOBOIHUKOB.

[Ipsamoe wW3MepeHue SIEKTPOABMWXKYIIEW cuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUS.

3aBUCUMOCTh CONTPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB JIEKTPOIUTOB.

HckpoBoui pa3psil ¥ MPOBOJAUMOCTD BO3/1yXa.

OOHOCTOPOHHSSI TPOBOIUMOCTD IHO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopuvie padbonul

N3ydeHne cMEenaHHOTIO COEIMHEHNS PE3UCTOPOB.

N3Mepenune 3JIeKTPOABHXKYIIEH CHIIbBI MCTOYHHKA TOKA U €r0 BHYTPEHHETO
COITPOTUBIICHUS.

HaGnronenue snekrponusa.

MesxknpeaMeTHbIe CBSI3H

Nzyuenue xypca ¢usuku 6a3oBoro ypoBHs B 10 kjacce oCyIIecTBISETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3C€M C KypCcaMu MaTE€MaTHKH,
OuoyoTNu, XUMHH, reorpaduu U TEXHOJIOTHUH.

Meocnpeomemnvle nonsimusi, CBSI3aHHbIE C M3YUYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SBJICHWE, HAy4HbIM (akT, rumore3a, puznueckas BeTUYWHA, 3aKOH,
TEOpHsl, HAOIIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3BMEPEHHUE.

Mamemamuka: pemieHue CHUCTEMbl ypaBHEHWH, JuHEWHas (QyHKIHS,
napabona, runep6oiia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIIMUA HA OCU KOOPJMHAT, CII0KEHUE BEKTOPOB.

Buonocus: mexanndeckoe ABHKEHUE B KHBOW mpupojae, Auddysusi, ocMoc,
TEIMJI000MEH KMBBIX OPTraHW3MOB (BUIBI TEIUIONEPENayuH, TEIJIOBOE PaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHNUE ATOMOB M MOJIEKYJ, MOJIb
BEIIIECTBA, MOJIApPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, JKUAKOCTEU H



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOIMTHUYECKAS AUCCOLMALINS,
raJibBaHUKa.

l'eocpaghus: BIaXXHOCTb BO3/lyXa, BETPhI, 0ApOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOJNb30BAHUEM MEXaHU3MOB,
Y4ET TpPEHHUS B TEXHUKE, MOJAIIWIIHUKH, HCIOJb30BAHWE 3aKOHA COXPAaHEHUs
UMITyJIbCca B TEXHUKE (pakeTra, BOAOMET M JApPYyIHE), JBUraTeilb BHYTPEHHEIO
CropaHus, napoas TypOuHa, ObITOBOI XOJOAUIbHUK, KOHAULIUOHEP, TEXHOJIOTUU
MOJIyYEHHUSI COBPEMEHHBIX MATEPHUAIOB, B TOM YHCJIE HAHOMATEPHUAIOB, H
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE BJIEKTPONpUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIIbHbBIC puOOpBHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TaJIbBAHUKA.

11 KVIACC

Pa3znen 4. JaekTpoauHaMuKa

Tema 3. Mazcnummnoe noe. IneKmpomacHUmMHAA UHOYKYUS

[loctostHHBIE ~ MarHUTHL.  B3anMOJENCTBUE  TOCTOSHHBIX  MArHUTOB.
MarautHoe mnone. Bektop MarHuTHOM wuHAYKUMHU. [IpuHoun cyneprnosuuuu
MAarHUTHBIX noJyied. JInHMKM MarHuTHOM WMHAYKIWU. KapThHa JMHUNA MarHUTHOM
WHIYKIHWH T0JIS IOCTOSHHBIX MarHUTOB.

MarauTHoe 1ION€ TPOBOJHUKA C TOKOM. KapTuHa JMHUN WHIYKUUAH
MAarHUTHOTO TOJISI JJIMHHOTO MPSIMOrO0 MPOBOJHHUKA M 3aMKHYTOTO KOJBLIEBOIO
MPOBOJHMKA, KaTyIIKU ¢ TOKOM. OnbIT DpcTena. BzanmoieiicTBue npoBOJHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HaIpaBlIeHUE. [[BUKEHHE 3apsIAKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHuTHOM mosie. Pabota cuter Jloperra.

SIBiieHWEe 2NEKTPOMAarHUTHOW MHAYKUMHU. [IOTOK BEKTOpa MAarHUTHOMU
WHIYKIUU. OJIEKTPOJABIXKYILNAs Cujla WHAYKIMH. 3aKOH BJIEKTPOMAarHUTHOU
nHaykuuu dapanes.

BuxpeBoe nsnektpudeckoe moje. OICKTPOABWKYINAS CHJIA HWHAYKUHU B
IIPOBOJIHUKE, IBHKYIIEMCS TTOCTYIIATENIBHO B OJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBJIEHME CaMOMHIAYKLUMH. OJIEKTPOJBIXKYIAs Cuia
CaMOUHIYKIIUH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: TMOCTOSHHBIC
MArHUThbl, 3JEKTPOMArHUTHI, JJIEKTPOJBUTATENb, YCKOPUTEIHU HJIEMEHTAPHBIX
YacTHI, UHYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM I1OJIEM.

JIvHUYM MHIYKUWHU MAarHATHOTO TOJIS.

B3aumopenictere 1ByX NPOBOJAHUKOB C TOKOM.

Cua Amnepa.

JevictBue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME PIIEKTPOMAarHUTHON UHIYKLUH.

IIpaBuno Jlenua.

3aBUCUMOCTb JJIEKTPOJABHXKYIIEH CHJIBI MHIYKUUHA OT CKOPOCTH WU3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBneHne caMOUHIYKIIUH.

Yuenuueckuii axcnepumenm, nabopamopusie pabomul

N3ydyeHrne MarHuTHOTO TOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUSA IOCTOSIHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON UHAYKIHH.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

Konebarenbnas  cucrema. CBOOOJIHBIE  MEXaHMYECKHE  KOJeOaHUS.
["apmonunyeckue konebanus. [lepuon, vacrora, amrummryga u (aza KoseOaHUM.
[IpyXMHHBIN MasATHUK. MareMaTU4eCKUN MasTHUK. YpPaBHEHHE TNapMOHUYECKUX
konebanuii. [IpeBpaiienue sHeprun Npu rapMOHNYECKUX KOJIeOaHHIX.

Konebarenbubiit  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOaHUS B
UJCIbHOM KOJIeOATeJIbHOM KOHTYype. AHAJIOTHS MEXAYy MEXaHUYeCKUMU U
AJIEKTPOMarHuTHIMU KoJieOanusiMmu. ®dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPrUu B UJICATLHOM KO0JIeOATEIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaroumx KojeOaHusAx. BriHyXIeHHbIE MEXaHUUYECKUE
kosiebanus. Pezonanc. BoiHykAeHHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHUSL.

[lepemennbli  TOK. CHUHYCOMJANBbHBIM TEPEMEHHBIM TOK. MOIIHOCTH
IIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOIIEE 3HAYEHUE CUJIbI TOKA U
HaIpsKECHHUS.

Tpanchopmarop. IlponsBoacTBo, nmepegada M MOTpeOICHNUE AIEKTPUIECKON
DHEPrur. DKOJOTHYECKHE PUCKH IPU IIPOU3BOACTBE 3JIeKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHME: DIIEKTPUYECKUU
3BOHOK, T€HEPATOP NIEPEMEHHOTO TOKA, JIMHUY AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoiaeOaTeNbHON CUCTEMBI (NMPYKUHHBIA WU
MaTEeMaTUYECKUI MASITHUK).



HaGnronenue 3atyxaroniux KojieOaHui.

HccnenoBanne CBOWCTB BBIHYKICHHBIX KOJIEOAHUI.

HaGnronenue pesonanca.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuiiorpaMMbl (3aBUCHMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3onanc mnpu 1OCHENOBATENIBHOM COEAMHEHUM PE3UCTOpPA, KATyLIKH
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Monenb TMHUM 3JIEKTPONEpEIayu.

Yuenuueckuii sxcnepumenm, 1abopamopusle padbonul

HccnenoBanue 3aBUCMMOCTH MEpUOJIa MajbIX KosieOaHUIl Tpy3a HA HUTH OT
JUTMHBI HUTU U MaccChl rpy3a.

HccnenoBaHne NEPEMEHHOIO TOKa B LENH W3 TOCIENOBATENBHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbLIE 6OJIHbL

MexaHnueckue BOJHBI, yCiOBUsL pacnpocTtpaHeHus. llepuoa. CkopocThb
pacrnpocTpaHeHuss W JJuMHA BOJIHBL [lomepeuHble W TPOJOJIBHBIE BOJIHBI.
HUuTtepdpepeHius u niuPppakuus MEXaHU4eCKUX BOJIH.

3Byk. CkopocTtb 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauust BektopoB E, B, V B sanexkrpomarautHoi BoaHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)XE€HUE, MpEIOMIICHUE, MOJIsSpU3aluus, AUPpaKIus,
uHTeppepenius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 351€KTPOMarHUTHBIX BOJIH. [IpuMeHEeHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3H U TeaeBUAEHU. Paguookanys.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAKOLIEH CPEBI.

TexHruecKue YCTPOHMCTBA M MNPAKTUUYECKOE NPUMEHEHHUE: MY3bIKAJIbHbBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl IMAarHOCTHKAa B TEXHHKE W MEAMIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Llemoncmpayuu

OOpa3oBaHue U paclpoCTPaHEHUE MONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmroieecs Te€10 Kak MCTOYHHK 3BYKa.

Habnronenue orpaxeHus: U NpesoMIICHUS] MEXAHUYECKUX BOJIH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW pE30HAHC.

HabGntonenue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYJOM U
4acTOTON KoneOaHuH.



HccnenoBanne  CBOMCTB — JJEKTPOMAarHWTHBIX — BOJIH: OTpa’KeHHUE,
pesioMJICHUE, OIspu3alus, Audpakiuus, nHTephepeHITus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsaMoIMHEWHOE pacHpOCTPaHEHUE CBETA B
OZHOPOIHOM cpene. JIyd cBera. TOUECUHBINM UCTOUHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI oTpaxkeHus cBera. [locTpoeHne n3o0pakeHuil B
IJIOCKOM 3€pKaje.

[Tpenomienue cBera. 3aKOHbBI MIPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yroyl IOJHOIO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CioxHbIN cocTtaB Oenoro cBeta. [IBer.

CobOuparomue W pacceuBaromue JuH3bBL. ToHKas JuH3a. DokycHoe
paccTositHUE W ONTUYecKas cuiia TOHKOW nuH3bl. [locTpoenue uzoOpaxkeHuil B
coOuparolMx U pacceuBaroluX JuH3ax. Dopmysia TOHKOW JUH3BI. YBeJIUYEHUE,
JABAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wurepdepenmusi cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMIOACHUS MAKCUMYMOB M MHUHHUMYMOB B HWHTEpP(EpPEHIIMOHHOM
KapTHUHE OT JIBYX CUH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakauss ceta. [udpakumonnas pemérka. YciaoBue HAOIIOACHUS
[JIaBHBIX ~MaKCUMyMOB TIpM NAJE€HUU MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

ITonapusanus caera.

TexHuyeckue yCTPOMCTBA M IIPAKTUYECKOE IPUMEHEHHE: OYKH, JyIa,
doToamnmapaT, TPOEKIIMOHHBINA ammapar, MHKPOCKOM, TEJIEeCKOI, BOJOKOHHAsS
ONTHKA, TUPPAKITUOHHAS PEIIETKA, TOJISIPOUI.

Llemoncmpayuu

[IpssMONMHENHOE pPACHpPOCTPAHEHUE, OTPAKEHUE M NPEIIOMIICHHE CBETA.
Ontuueckue mpuOOpHI.

[TonHOe BHYyTpeHHEE OoTpaxkeHue. Mojiesb CBETOBOAA.

HccnenoBanue cBOMCTB M300paKeHUH B JIMH3AX.

Mogaenu MUKpPOCKOIIA, TEJIECKOIIA.

HaGmronenue natepdepeHnm crera.

HaGnronenue nudpaxium ceera.

HabGmroienre nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOUIBIO PU3MBI.

[Tonyyenue cnekTpa ¢ MOMOIIbI0 AUPPAKIUOHHON PEIETKH.

Habnronenue nossipuzanuu CBETa.

Yuenuueckuii sxcnepumenm, n1abopamopusle padonul



N3Mepenue nokazaress NpeioMIICHUS CTEKJIA.
HccnenoBanre cBOWCTB M300paKeHUN B JIMH3AX.
HaGnronenue aucnepcuu ceera.

Pa3znes 6. OcHOBBI cIeIUAJIBLHONH TEOPHH OTHOCUTEIBHOCTH

['panuubl  PUMEHMMOCTHM  KilaccM4eckon  mexanuku.  [loctynatsel
CIIELIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH: HMHBAPUAHTHOCTH MOZYJISI CKOPOCTH
CBETAa B BAKyyM€, IPUHIIUIT OTHOCUTEIIbHOCTH DUHILTEIHA.

OTHOCHUTENBPHOCTh OJJTHOBPEMEHHOCTHU. 3aMEJJICHNE BPEMEHU U COKpAICHUE
JUTVHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIBI.

CBs13b Macchl C SHEPrUEN U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOS.

Pasznes 7. KBanToBas ¢pusuka

Tema 1. dnemenmovt KGAHMOBOU ONMUKU

®otonbl. opmyia [lnanka cBs3u sHEprun GOTOHA C €r0 YaCTOTON. DHEPrus
¥ UMITyJIbC (POTOHA.

OTtkpeiTe u uccienoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3akOHBI
dbotodddekra. YpapHenue DuinmTerHa 111 Gorodrddexra. «KpacHas rpanuna»
dboTorddexra.

JlaBmenne cBera. OnbiThl I1. H. JIeGenera.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue yYCTpONCTBA M MPAKTHUECKOE MNPUMEHEHHE: (HOTOIIEMEHT,
dboToaaTUMK, CoJIHEUHAas OaTapes, CBETOIUO/I.

Jlemoncmpayuu

®oto3¢(HeKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHETHETro (poTodddekra.

CBeToaunon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO o -YaCTHIL.
[ImanerapHas Mmogmens aroma. llocrynater bopa. M3nyduenue u morsjomieHue
(GOTOHOB MpU Mepexojie aToMa C OJAHOrO0 YpPOBHS DHEPrUU Ha Jpyroi. Bumbl
crekTpoB. CIIEKTp YPOBHEW dHEPrUU aTOMa BOJOPOJIA.

BonnoBelie cBoiicTBa yactuu. Bonnsl e bpoinsa. KopnyckynsspHO-BOJIHOBOM
JTyaJu3M.

CNOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuuecKkre YCTPOMCTBA M IMPAKTUYECKOE IPUMEHEHHUE: CIIEKTPabHbIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITbIOTED.



Jlemoncmpayuu
Monens onbita Pezepdopra.
OmnpeneneHue JUIMHBIL BOJIHBI J1a3epa.
HabGnronenue TMHeHyaThIX CIEKTPOB U3ITyUECHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopusle padonul
HabGmronenue nuHelyaToro CuekTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JTOKA3bIBAIOIIUE CJOKHOCTh CTpPOeHUS sAnpa. OTKpbITHE
pagnoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuio  cocTaBa
paanoakTuBHOrO wu3nyuyeHus. CBoiictBa anbda-, Oera-, ramMma-u3IydeHHUs.
Bimsinue paguoakTUBHOCTH Ha KUBBIE OPTAHU3MBI.
OTkpbITHE TIPOTOHA U HeWTpoHa. HykmonHas momens siapa [elizenOepra—
HBanenko. 3apsag sapa. Maccosoe uncino sapa. M30Tomnsl.
Anbda-pacnaa. ONEKTPOHHBIK M TO3UTPOHHBIN OeTa-pacman. [‘amma-
U3JTy4YeHHE. 3aKOH PaJIMOAKTUBHOIO paclaja.
DHeprus CBs3M HYKJIOHOB B sijipe. Anepubie cuibl. Jlepext maccho sapa.
SnepHble peakuuu. Jlenenue U CUHTE3 sAIep.
Anepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGremMbl U TMEPCHEKTUBHI
SIEPHON SHEPreTUKU. DKOJIOTUUECKNE ACTIEKTHI IAEPHON IHEPTETHUKH.
DOneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.
Mertoabl HAOJIIOACHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YACTHIL.
®dyHIaMeHTaIbHble B3auMOJEHCTBUA. EAMHCTBO (pu3nuecKkoi KapTUHBI MUpA.
TexHuyeckue yCcTpoWCTBAa M IMPAKTHYECKOE ITPUMEHEHHE: TO3UMETP, Kamepa
Buiibcona, simepHbiii peakTop, aToMmHas 6oM0a.
Jlemoncmpayuu
CU€TUMK MOHU3UPYIOIINUX YACTHL.
Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul
HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (QoTOrpadusim).

Pa3znes 8. JiiemMeHTHI ACTPOHOMUM U ACTPOPU3NKH

Otansl pa3BATHS acTpoHOMUU. [IpruKIanHOEe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMH.

Bun 3Bé3gnoro Heba. Co3Be3qus, SpKUe 3BE3NBI, IUIAHETBI, UX BHUIUMOE
JIBH)KCHUE.

Conneynas cucrema.

Comune. ConHeuyHass akTHUBHOCTb. McTtounuk sHeprun ConHUAa W 3BE3N.
3BE3/1bI, UX OCHOBHBIE XAapAKTEPUCTUKHU. JlMarpaMma «CHEKTpaJIbHBIM Kiacc —
CBETHUMOCTb». 3BE3/bl TIJJaBHOW MOCJIEI0BATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTb» JUIsl 3BE3] TJIABHOM IOCIEN0BATENbHOCTU. BHYTpeHHEEe cTpoeHue



3BE31. COBpEMEHHBIC NMPEACTABICHUSI O MPOUCXO0XKACHUU U 3Boitonuu CosHIa u
3BE3/1. DTallbl )KU3HU 3BE3].

Muieunsiii I[lyTe — Hama T'anmaktuka. Ilonmoxenune m aBuxkeHue CoiHIA B
INanaxtuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHbIE ABIPBI B sApax
rajJaKkTHUK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa06a. Paz0eranue ranakTuk.
Teopus bonporo B3psiBa. PenkToBO€E U3iyyeHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C WCIIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPeIeNIeHUs MOJOXKEHUsI HEeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBbIE c03Be31us1 CEeBEpHOro MoJylapus U ipKue 3BE3/bI.

HaGmonenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O0o0maroiiee NOBTOPEHUE

Ponp Qusukn u acTpoHOMHM B OKOHOMHYECKOHW, TEXHOJOTHYECKOM,
COIIMAJIBHON M 3TUYECKOM cepax NedaTebHOCTH YeJI0BeKa, poJib U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOI HAy4YHOM KapTUHE MUPA, poJib (PU3UUECKON Teopuu
B (opMUpOBaHMM TMPEACTABICHUN O (PUIMUECKON KapTUHE MHPA, MECTO
(bu3HYecKoil KapTHUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEJICTABJICHUH O IIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce ocylecTBIsieTCs C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3C€M C KypcamMu MaTE€MaTHKH,
Ouoy0TNN, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meocnpeomemnvle nowsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAYyYHOTO
NO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumoresa, (punyeckas BeIMYMHA, 3aKOH,
Teopusi, HAOJIIOJIEHHUE, SKCIIEPUMEHT, MOJISJIUPOBaHKE, MOJIEb, U3MEPECHUE.

Mamemamuka: pemIEeHHE CHCTEMBI YPAaBHEHUM, TPUTOHOMETPUUYECKUE
GyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl U MX MPOEKLUHMH HAa OCH KOOPAMHAT, CIOXKEHHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApPHBIX (YHKIMH, MPU3HAKK MOJ00US TPEYroJbHUKOB,
OTpeIeNICHHE TUIOMIAU TIIOCKUX Uryp u o0bEMa Tell.

buonoeus: »>nekTpuueckue SBICHUS B JKHBOW MPUPOJE, KOJIeOaTEIbHBIC
JBUXEHHUS B )KUBOW NPUPOJE, ONTUYECKUE SBJICHUS B )KUBOM NMPUPOJE, IEUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAINIMUECKAS] CTPYKTYpa TBEPIBIX
TEJl, MEXaHU3Mbl OOpa30BaHUA KPUCTALIMYECKON PEHIETKH, CHEKTPAIbHBIN
aHaJus.



l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3JIEKH MarHUTHBIX Py,
dboTochEMKa 3eMHOM ITOBEPXHOCTH, MPEJCKA3aHHUE 3eMIICTPSICCHUI.

Texnonocus: JNWUHUM DIEKTPONEpeNay, TIECHEPATOP NEPEMEHHOIO0 TOKa,
AJIEKTPOJIBUTATENb, WHAYKIMOHHASA I€Yb, Pagap, pPaaUuONPUEMHHUK, TEIEBU30D,
anteHHa, tenedoH, CBYU-meub, MPOEKIIMOHHBIN amnmapar, BOJIOKOHHAs OITHKA,
CoJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA IPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue yueOHOro mnpenmera «®Pu3nMkay HA YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO OOECICUHUTH JOCTHXKCHHE CIICIYIOIINX
JUYHOCTHBIX, METAIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JIMUHOCTHBLIE PE3YJIBTATHBI

JIn4HOCTHBIE pe3yabTaThl OCBOCHMS yueOHOro npeamera «Dusukay A0HKHBI
OTpaXkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIMUXCS PYKOBOICTBOBATHCS
chOpMHUPOBAHHOW BHYTPECHHEHW TMO3WUIUEH JMYHOCTH, CHCTEMOW I[EHHOCTHBIX
OpUEHTAIlUM, TIO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMBITA AEATEIBHOCTH B IPOILECCE pEAIM3alUN OCHOBHBIX HANPABICHUUN
BOCIUTATEJIBHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:xaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3HUIIMKM O0YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHAa POCCUICKOTO OOIIECTBA;

NPUHATHE  TPATULUOHHBIX  OOIIEYETOBEYECKMX T'YMAaHUCTUUYECKUX U
JIEMOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JECSTEIBHOCTh B MHTEpPECAX TPaXJaHCKOIO
o0111ecTBa, y4acTBOBaTh B CAMOYIIpaBICHUU B 00pa30BaTeIbHON OpraHu3allnu;

YMEHHE B3aMMOJIEIICTBOBATH C COLIMAIIbHBIMU MHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW W BOJIOHTEPCKOU JESATEIBHOCTH;

2) IAaTPMOTUYECKOT0 BOCITUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU WJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHUXECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHHUBATh CHUTYAIlMI0O U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh Ha MOPAJIIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIC B
JESATEIIbHOCTU YYEHOT0;

OCO3HaHME JINYHOTO BKJIJa B TOCTPOEHUE YCTOMIMBOTO OYIyIIIEro;

4) 3¢TeTHYeCKOro BOCIIUTAHUS:

3CTETUYECKOE OTHOLICHUE K MUPY, BKJIKOUYAsl SCTETUKY HAYyYHOTO TBOPYECTBA,
IpUCyLIEro (pU3NYECKOil HayKe;



S) TPyA0BOT0 BOCIIUTAHMSA

UHTEPEC K pa3iuyHbIM cdepam mnpodhecCHOHANBHOU JeATEILHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKON U TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oyyieit mpodeccuu U peaanu30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHMIO U CaMOOOPA30BaHUIO B 00JIaCTH
(bU3HKY HA IPOTSHKEHUU BCEU KU3HH,

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh DKOJIOTHYECKOM KYJIbTYpbI, OCO3HaHUE TJI00aIbHOTO
XapakTepa dKOJIOTMYECKUX MPpooIieMm;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUM B OKPY>KAIOIIEH Cpelle HA OCHOBE
3HaHMS LEJIeW YCTOMYMBOIO pa3BUTHS YEJIOBEYECTBA;

paclIMpeHUe ONbITa JEATEIBHOCTH HKOJOTMYECKONM HampaBJIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3MKe;

7) UEHHOCTH HAYYHOI'0 MO3HAHHUSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKHU;

OCO3HaHUE LIEHHOCTH HAYYHOW JAESTENbHOCTH, TOTOBHOCTH B MPOIECCE
u3yueHus: (U3UKU  OCYIIECTBJISITh  MPOEKTHYHD W HUCCIEI0BATEIbCKYIO
NeATEeIbHOCTh UHANBUIYATbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YYeOHbIE 1eCTBUSA
ba3oBbIe JJornyeckue JaeiicTBUA:
CaMOCTOSITeNIbHO  (popMynupoBaTh M aKTyalIM3UpOBaTh  MpoOsemy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENENATh LENU JCATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUH HX
JIOCTHOKCHMUS;
BBISIBJISAITH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3UYECKUX SABICHUSX;
pa3palaTrhiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YUYETOM aHaIM3a UMEIOIINXCS
MaTEpPUATBHBIX U HEMATEPHUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICSITEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIAM, OIIEHUBATh PUCKU MOCJEACTBUIN AEATCIBHOCTH,
KOOPAVUHUPOBATh U  BBHINOJHATH pabOTy B YCIOBUSX  PEAbHOIO,
BUPTYAJILHOTO 1 KOMOMHUPOBAaHHOTO B3aWMO/ICHCTBHS,
pa3BUBaTh KPEATHBHOE MBIIICHHUE TIPH PEIICHUH )KU3HCHHBIX ITPOOJIEM.
ba3oBble nccienoBarelbCKHue 1eCTBHSA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIFOUYEBBIMU MOHATHUSMH U METOIAAMHU
(u3HYECKON HAyKH;



BJIa/IETh HaBBIKAMH Y4eOHO-HCCIIEI0BATENBCKONW U MPOCKTHON ACSITENbHOCTH
B 00nact (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TMOUCKY
METOJIOB peuieHus 3a/ay (PU3UUYECKOTO COJEpkKaHUsl, TPUMEHEHUIO Pa3IUYHBIX
METOJIOB TIO3HAHUS;

BJIAQJeTh BHUAAMU JICATEIBHOCTH 1O TOJXYYCHHIO HOBOTO 3HAHHUS, €ro
WHTEPIPETALNA, TPEOOPa30OBaHUI0 ¥ TPUMEHEHHUI0O B PA3IMYHBIX YUeOHBIX
CUTYaIHsIX, B TOM YHCIIC TIPH CO3/IaHUH YYCOHBIX MPOEKTOB B 00J1acTU (DU3UKH;

BBISIBIISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIIBUTATh THUIOTE3y €€ peIlIeHUs, HaXOAUTh apryMEHTHI I JIOKa3aTeIbhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh ApaMETPhl M KPUTEPUHU PEIICHHUSI;

aHAIM3UPOBATh TIOJNYYCHHBIE B XOJE pEIICHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (OopMyJIMpoBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEbHON
JESATETHFHOCTH, B TOM YHCIIC TIPU U3YYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

yMETh TMEPEHOCUTh 3HaHUA 10 (u3MKe B MPaKTUYECKYyI0 00JacTh
KU3HEACSITEIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTeH;

BEIJIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIIICHHUS,

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pabora ¢ undpopmaunmeii:

BJIa/ICTh HABBIKAMH TMOJIY4YeHUS WHPOPMAIMU (PU3NIECKOTO COACPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIATH MOWCK, AaHAJM3,
CHUCTEMATH3AIMI0 W WHTEPHIPETAlUi0 WH(OpMAIMU pa3IUYHBIX BUIOB U (PopM
MIPE/ICTaBIICHNUS,

OILICHUBATh JOCTOBEPHOCTHh HH(POPMAIINH;

WCIIOJIB30BaTh  CPEICTBA  WMH(DOPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHUN KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpPTaHU3AIMOHHBIX
3a1a4 C COOJIOJICHHEM TpeOOBaHWM JSPrOHOMHMKH, TEXHHUKH OE€30MMacHOCTH,
TMTUEHBbI, pecypcocOepeKeHHusl, TPaBOBBIX U  JTUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO37aBaTh TEKCThl (PU3MUECKOTO COAEpKaHUA B Pa3IUMYHBIX (opMarax c
y4€TOM Ha3HAYCHUS] MHPOPMAIIUU ¥ TIEICBOUN ayIUTOPHH, BEIOMpAast ONTUMAIBHYIO
dbopMy TIpencTaBICHUS U BU3yaJIU3aIUH.

KoMMmyHHKAaTHBHBIE YHHBeEPcadbHbIEe YueOHbIe 1eliCTBUSA:
OCYIIECTBISITh OOIIEHWE Ha ypokax (QU3UKK U BO BHE-YPOUHOUH
NeSTeIbHOCTH;



pacro3HaBaTh MNPEANOCHUIKM  KOH(MJIUKTHBIX CUTyallud U  CMsr4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO M JIOTMYHO H3J1araTb CBOK TOYKY 3PEHHS C HMCIIOJIb30BAHUEM
A3BIKOBBIX CPEJ/ICTB;

MMOHUMAaTh M HMCIOJb30BaTh MNPEUMYILECTBA KOMAHIHON M WHIWBUIYaJIbHOU
paboThI;

BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX NEWUCTBHM C yd4€ToM O0OmHUX
MHTEPECOB U BO3MOKHOCTEN KaXKI0T0 YJIE€HA KOJIJIEKTUBA;

NPUHUMATh 1€MW  COBMECTHOM  AEATEIIbHOCTH, OpPraHU30BbIBaTH U
KOOPAWHUPOBATh JCUCTBUSA MO €€ OCTH)XEHUIO: COCTABIISITH IUIAH JCHUCTBHUI,
pacmpeneniaTh PO ¢ y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pEe3YyJIbTaThI
COBMECTHOM pabOTHI;

OIICHMBATh KAue€CTBO CBOEr0 BKJAJa M KaXJOTO y4YaCTHUKA KOMAaHIbl B
001IMIi pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

[pejaraTb HOBBIE MPOEKTHI, OLUEHWBATH HAEHU C MO3UIUHA HOBU3HBI,
OPUTMHAIIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISATh TMO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaIUsX, IPOSIBIISATh TBOPUECTBO U BOOOpakKEHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBepCAJbHbIC YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO OCYILIECTBISATh MMO3HABATENbHYIO ACSTENbHOCTh B 00JACTH
GU3MKH U acCTPOHOMHHM, BBISBISATH NPOOJIEMBI, CTaBUTh H (POPMYITHUPOBATH
COOCTBEHHEBIC 3aJ1a4H;

CaMOCTOSITENIbHO COCTABJIATh IUIAH PEIIEHUS PACUETHBIX W KauyeCTBEHHBIX
3a/1a4, TUIaH BBIMOJHEHUS MPAKTUYECKOW paboThl ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLICHKY HOBBIM CHUTYaLlHsIM;

paciupsaTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANIOUYTEHUN;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha cels
OTBETCTBEHHOCTb 3a PEILIECHHUE;

OLICHUBATbH MPHUOOPETEHHBIN OTIBIT;

croco0CcTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO JPYAULMUA B 00JacTH
(U3HKH, TOCTOSIHHO TIOBBIIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJ/Ib, IMOLMOHAJIbHbIH HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTUBBI B NIESTEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIHTATOB LIEISM;

BJa/JeTh  HABbIKAMU  IO3HABAaTEJbHOM  pediekcud Kak  OCO3HaHHUSA
COBEpLIAEMBIX JICHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJNbTaTOB U
OCHOBaHUI;



WCIIOJIB30BaTh MPUEMBI peIICKCUU IS OLICHKU CUTYyalluH, BEIOOpa BEPHOTO
perieHus;

yMETh OILIEHUBAaTh PHUCKM W CBOCBPEMEHHO NPHHHUMATH PEIICHUS IO UX
CHUKEHHUIO;

NPUHUMATh MOTHBBI W apTryMEHTBI JPYTHX TIPU aHAINW3E pPe3yIbTaTOB
NEeSTENHHOCTH;

MpPUHUMATh ce0sl, MTOHUMast CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHMBBI M apTyMEHTHl JPYTHMX TIpU aHalW3e pPe3yJbTaToOB
NEeSATENHHOCTH;

MPU3HABATH CBOE MPABO M MPABO APYTUX HA OMIHOKH.

B mporecce nocTrkeHHs] JTMYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBbI
no Qu3MKe I8 YPOBHS CpeaHero ooOmero oOpa3oBaHus y OO0ydYaromMXcs
COBEPIIICHCTBYETCS AMOIIMOHAITbHBIH WUHTEIUICKT, IPEeIOoJIararo A
c(hOpMUPOBAHHOCT:

CaMOCO3HAHUS, BKJIIFOYAIOIIETO CITOCOOHOCTh TOHUMATh CBOE AYMOITMOHAIEHOE
COCTOSIHHE, BUJICTh HAMPABICHUS PA3BUTHs COOCTBEHHON SMOIMOHAIBHOU Cephl,
OBITh YBEPECHHBIM B ceOe€;

CaMOpETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHHMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aJanTHPOBAThCA K
HYMOIMOHATLHBIM U3MEHEHHSIM U TIPOSIBIISITh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMU, BKIIIOYAIOIIEH CTpEMJICHUE K JIOCTHKEHUIO LU U
yCIexy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHE JIEHCTBOBATh HCXOJS W3 CBOMX
BO3MO>KHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MMOHUMATh IMOIIMOHATLHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TP OCYIIECTBICHWU OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COIIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CITIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3pemiaTh KOHPIUKTHI.

HPEIMETHBIE PE3YJIBTATHI

K xoniy oOyuenus B 10 kjacce mnpeaMeTHbIE pPe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSI YMEHUINA:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (GU3UKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpaA, B PA3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKON AEATEIBHOCTH JIIOAEH;

YUUTBHIBaTh TpaHULBl NPUMEHEHHS W3YUYEHHBIX (U3NYECKUX MOJEINIECH:
MaTepHalibHasl TOUKa, MHEpIUaIbHas cUcTeMa OTcu€Ta, abCOIOTHO TBEPOE TENO,
WJICATbHBIN Ta3, MOJEIIM CTPOECHUS Ia30B, XKUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
IIEKTPUYECKUH 3apsij pU PEIIEHUH PU3NYECKHX 3a]1a4;



pacro3HaBaTh (pU3HYECKUE SIBICHUS (MPOLECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJIIPHO-KMHETUYECKONM TEOPHUH CTPOCHMS BELIECTBA U
NEKTPOAUHAMUKHU:  PAaBHOMEPHOE W PABHOYCKOPEHHOE  NPSMOJIMHEWHOE
JBUKEHUE, CBOOOJHOE TMAaJIEHUE TeJ, JBHKEHHUE IO OKPYXHOCTH, HHEpLHS,
B3auMojielicTBue Tel, nuddy3us, OpOyHOBCKOE JIBHKEHUE, CTPOCHUE KUAKOCTEH
¥ TBEPJIBIX TEJ, U3MEHEHNE 00bEMa TEN MPU HarpeBaHUM (OXJIAXKICHUH ), TETNIOBOE
paBHOBECHE, UCIIAPEHUE, KOHACHCAIMUs, IUIABJIICHHE, KPUCTAJUIM3alus, KUIIEHUE,
BJI&KHOCTbh BO3/1yXa, MIOBBIIICHUE JABJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPbITOM
cocyle, CBSI3b MEXKIy IapaMeTpaMu COCTOSIHHMA Tra3a B HM30Ipolieccax,
AIIEKTPHU3aLUs TN, B3aUMOACICTBUE 3aps/I0B;

OINUCHIBATh MEXAHWYECKOE JBUKEHHE, UCIOJIb3YsS (PU3UUECKHE BEIUYUHBIL:
KOOpJMHATa, MyTh, INEPEMEIIECHHE, CKOpPOCTb, YCKOPEHHME, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrus, MOTEHUUAJIbHAS SHEPIusi, MEXaHU4ecKas
paboTa, MexaHMYecKas MOIIHOCTh; IPU OINHWCAHUM MPABUIBHO TPAKTOBATH
(U3HYECKUII CMBICT MCHOJB3YEMbIX BEJIMYMH, UX OOO3HAUEHUS M €IWHHUIIBI,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE JaHHYI (PU3NYECKYIO BEIUYHMHY C APYTUMHU
BEJINYMHAMU;

ONUCHIBATh HM3YyYECHHbIE TEIUIOBbIE CBOMCTBA TEJI M TEMJIOBBIE SBJICHUS,
UCTIONIb3Ysl (DU3MYECKUE BEJIMYMHBL: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPIusl XaOTUYECKOro IBHKEHUS MOJIEKYJI, CPEIHEKBAApAaTUYHAs
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThl, BHYTPEHHss JHEprus, pabora rasa,
KO3 (PUIIMEHT TMOJe3HOTO JEUCTBUS TEIUIOBOTO JBUTATeNs; MpPU ONUCAHUU
IPaBUWIBHO TPAaKTOBaTh (U3MUECKUH CMBICT HCIOJIB3YEMbIX BEJIWYUH, HX
0003HAYEHUS W €IWHUIBI, HaXOAUTh (OPMYINbI, CBS3BIBAIOIINE JAHHYIO
(pU3HYECKYIO BEIUYUHY C IPYTUMHU BEIMYNHAM;

ONKCBIBATh U3YUYECHHBIE FJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AIEKTPUUECKUE
sBJICHUsI (IIPOLIECCHI), UCTOJIb3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUECKUI 3apsij,
ANEKTPUUECKOE MOJie, HANPSHKEHHOCTD TMOJsl, MOTEHLUAN, Pa3HOCTh MOTEHIIMAJIOB;
OpU ONHCAHMM MPABWIBHO TPAKTOBATh (PU3WYECKH CMBICI HCIOJIb3YyEMBIX
BEJIMYMH, MX OOO3HAYEHMs] U EIUHHIIbI; YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOIINE
JaHHYI0 (PU3UYECKYIO BETUUYHHY C APYTUMH BEIMUYUHAMY,

aHAJIM3UPOBATh (PU3NYECKHUE TMPOLIECCHl W SIBJICHUS, UCIOJIb3Ys (PU3NYECKHE
3aKOHBI Y IIPUHIUIIBL: 3aKOH BCeMUPHOTO TArorenus, I, II u 11l 3akonsr HerotoHa,
3aKOH COXPAHEHUsI MEXaHWYECKOW DSHEpPruM, 3aKOH COXPAHEHUs MMIIYJIbCa,
NPUHLHUI CYNEPNO3ULIUUA CHWJI, MPUHIUMI PABHOINPABUS HHEPLHAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHI0 CTPOCHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOW SHEPIUM TEIIOBOTO ABUKEHUS MOJIEKYII C
aOCOJIIOTHON TeMIIepaTypoM, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpaHEHUS
IIEKTPUYECKOro 3apsfa, 3akoH KylloHa, IpU 3TOM pas3inyaTh CIOBECHYIO



(OpMYIMPOBKY 3aKOHA, €0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUA (IpaHMLIBI,
00J71aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE NPHUHIMIBI JEHCTBUS MAIllMH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHS MX O€30MacHOrO HCIOIb30BAaHUS B
IMOBCEJHEBHOM KU3HU;

BBIMOJHATh JKCHEPUMEHTHI IO HCCIEAOBAHUIO (PU3UYECKUX SIBICHUNH U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX W3MEPEHHH, IPU 3TOM
dbopmynupoBath MpodiieMy/3aadyy M TUIOTE3y Y4eOHOTO IKCIIEPUMEHTA,
coOUpaTh YCTaHOBKY W3 MPEIJIOKEHHOIO0 00O0pYyIOBaHMS, MPOBOAUTH OMNbBIT U
(OopMyIMpPOBATH BHIBOJBI,

OCYIIECTBIISATh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEJIUUHH, IPU
3TOM BBIOMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUs U MCIOJIb30BaThb HU3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTENH U3MEPEHHUI;

UCCJIEIOBAaTh  3aBUCUMOCTHM  MEXAY  (PU3NYECKMMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM MPAMBIX HM3MEPEHHUI, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(¢uKcHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTU (U3UYECKUX BEJIMYUH B
BU/JIe TaOIUIl ¥ TpaUKOB, I€TaTh BEIBOBI IO pe3yjIbTaTaM UCCIIEI0BaHNUS;

coboaaTh npaBuiaa 0€30MacHOrO TPyJa MPHU MPOBEICHUM HCCIETOBaHUI B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4YEOHO-UCCIIENOBATEIbCKOW U MPOEKTHOU
JEATENBHOCTH C HMCIOJIb30BAHMUEM H3MEPUTEIBHBIX YCTPOWCTB M JIaDOPAaTOPHOIO
000pyI0BaHUS,

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3UYECKON MOJIENbIo,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaJu3a YCJIOBUS 3aa4u
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATH (PU3MUECKHE BETUYMHBI U (HOPMYIIHI,
HEOOXOUMbIE JUIsl €€ pelleHus, NMPOBOJUTH PAcu€Thl M OLIEHHWBATH PEaTbHOCTh
HOJIy4YE€HHOTO 3HaueHUsl (PU3NYECKOI BEINUNHBDI;

peniaTh KaueCTBEHHbIE 3a1a4l: BbICTPAUBATh JJOTHYECKH HETPOTHUBOPEUUBYIO
LENOYKY pPAaCCYXKIEHUH C OMOpOM Ha HM3YyUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbu3nYecKue sIBJICHUS,

UCIOJb30BaTh  MpPU  pEIIeHWH  ydyeOHBIX  3aJady  COBPEMEHHBIE
UH(OPMAIMOHHBIE TEXHOJIOTHH /IS MOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETALIUU
U IPEICTaBIICHUs YYEOHOW M HAay4YHO-MOMYJSPHOM MH(POPMALIUU, MOTYYEHHON U3
Pa3IMYHBIX UCTOUHUKOB, KPUTHUECKH aHAIM3UPOBATH MOIYYaEMYI0 HH(pOpMaLHIO;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOM >KU3HU
i obecrieyeHus: 6€30MacCHOCTH MPH OOpaIeHUH ¢ MPUOOPAMH U TEXHHUYECKUMU



YCTpPOMCTBAMH, JJisi COXPAHEHUS 3J0POBbsl U COOIOJICHUSI HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CpEIE;

paboTatb B TpYyIIE C BHIIOJHEHUEM pPa3JIMYHBIX COIMAIBHBIX PpOJIEH,
IJIaHUPOBaTh palbOTy TPYIIIbI, pPalMOHAIBLHO pacHpeAcssTh O00sS3aHHOCTH U
MJIAaHUPOBATH JICSATEIBLHOCTh B HECTAHAAPTHBIX CUTYAIMSIX, aJ€KBATHO OIEHUBATh
BKJIa/] KQXJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCcMaTpUBAEMOM MPOOIEMBI.

K xoniy oOyuenus B 11 kjacce mpeaMeTHbIe pPe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHUINA:

JEMOHCTPUPOBATh Ha MpUMEpPax pojb U MECTO (PU3UKU B (POopMHUpPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHHBI MHpa, B PA3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B NPAKTUYECKON JEATEIbHOCTU JIIOAECH, LEIOCTHOCTh U €IUHCTBO
¢bu3HUecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS HW3YUYEHHBIX (U3MUECKUX MOJIeTeH:
TOYECUHBIN AJECKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBIH UCTOYHHUK CBETA, s/IepHas
MOJIEJIb aTOMa, HYKJIOHHAsi MOJIeJIb aTOMHOTO siipa MpU perieHur (HU3NYECKUX
3a/ad;

pacrno3HaBath (pU3NYECKHUe SBJICHUS (IIPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKHU U KBAHTOBOU (DU3UKU: DJICKTPUUYECKAS MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEWCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, DJICKTPOMarHuTHAas WHAYKUUS, JACHCTBME MAarHUTHOTO TIOJSI Ha
MPOBOJTHUK C TOKOM W JBIDKYIIMICS 3apsll, 3JEKTPOMArHUTHBIE KOJEOaHUS U
BOJIHBI, MPSIMOJIMHENHOE PAcCIpPOCTPAHEHUE CBETA, OTPAXKEHUE, IPEIOMIIEHUE,
untepdepennus, audpakius W TOOJSIpU3alUds  CBETa, JUCIEPCUSl CBETa,
dotornexrpuaeckuii 3pdexT (horoaddekT), cBeToBOE NaBieHNe, BOZHUKHOBEHUE
JMHEWYaTOro CHEKTpa aTroMa BOJOpPOJa, €CTECTBEHHAasT W HMCKYyCCTBEHHas

PaaOaKTUBHOCTE;
ONUCHIBATh W3YYEHHbIE CBOMCTBA BELIECTBA (AJIEKTPUUYECKUE, MArHUTHBIE,
ONTHYECKHE,  JJIEKTPUYECKYIO  NPOBOJUMOCTH  Pa3jIMYHbIX  Cpel) U

AIIEKTPOMATHUTHBIC SIBJIEHUS (MIPOLIECCHI), HCIONB3YA (U3NYECKUE BEITUUYHMHBIL:
AIIEKTPUYECKHUI 3apsij, CUjla TOKA, JJEKTPUYECKOE HANpSKEHUE, HJIEKTPUUYECKOE
COIIPOTHUBIIEHUE, PA3HOCTHh MOTEHLMAJIOB, JIEKTPOJABMKYIIAs Cuila, paboTa ToKa,
WHAYKIUS MarHUTHOTO TOJs, cuia Ammepa, cuna JlopeHma, WHIYKTHBHOCTB
KaTyIIKH, DHEPTHUS DJIEKTPUYECKOrO0 M MArHUTHOTO IOJIeH, MEPHOJ W YacToTa
KoneOaHuil B KoJeOaTenTbHOM KOHTYype, 3apsl M CHia TOKa B MpoOIecce
FapMOHMYECKUX JJIEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOSHUE U
ONTUYECKas CUJjia JIMH3bI, TMPU OMHMCAHUM NPABUIBHO TPAKTOBATh (U3NUYECKHIA
CMBICTT HCIONB3YyeMbIX BEIWYMH, WX O0O3HAUEHUS W EAWHUIIBI, YKa3bIBaTh
dopMyInbl, CBS3BIBAIOIIME JAHHYIO (PU3MYECKYI0 BEJIMYMHY C JAPYTUMHU
BEJIMYMHAMU;



ONUCHIBATh H3YYCHHBIE KBAHTOBBIC SIBJICHUS M MPOLECCHI, HUCIOIb3YS
¢dbu3nUecKkrue BEIMYUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U
4acTOTa CBETa, SHEPTUS U UMITYJIbC (POTOHA, MIEPUOJI TIOJypaciajia, SHEPIHs CBI3U
aTOMHBIX SIJIEp, NPU ONUCAHMM TMPABWIBHO TPAKTOBATh (DU3NUYECKUN CMBICI
UCIIOJb3YEMbIX BEJIWYWH, UX OO0O3HAUCHMS W €IUHMIIBI, yKa3blBaTb (DOPMYIIbI,
CBS3BIBAIONIME JIAHHYI0 (M3WYECKYI0 BEJIMYMHY C JAPYTHMH BEJIWYUHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEITNINHBI,

aHAJIM3UPOBATh (PU3UYECKHUE TMPOIECCHl U SIBIICHUS, UCIOJIb3Ys (PU3NYECKHE
3aKOHBI U MPUHUUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIILHOIO U MapauIeIbHOIO
COCIMHEHU MPOBOJHUKOB, 3aKOH Jkoyns—JIeHla, 3aKOH 3IEKTPOMAarHUTHOU
WHYKIWH, 3aKOH MPSMOJUHEHMHOTO PacIpoOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHeHHE OWHINTEHHA st doTodddekra,
3aKOH COXPAaHEHUs JHEPrUH, 3aKOH COXPAHEHMSI UMITYJIbCa, 3aKOH COXPaHEHUs
JJIEKTPUYECKOTO 3apsia, 3aKOH COXPAHEHUs MAacCOBOr0 YHWCIIA, MOCTyJaThl bopa,
3aKOH PaIMOAKTUBHOTO Pacmaja, Mpy 3TOM pas3iindaTh CJIOBECHYIO (DOPMYyIHUPOBKY
3aKOHAa, €r0 MaTEeMaTUYECKO€ BBIPAKEHHE M YCJIOBHUS (TpaHUIbI, OO0JACTH)
IIPUMEHHUMOCTH;

OTPE/ICIIATh HAMPABJICHUE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOAHUKA
C TOKOM, cuJibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OINHCHIBATH H300paKEHHE, CO3/1aBaeMO€ IIJIOCKHM 3EpKalioM,
TOHKOM JIMH30M;

BBINIOJIHATD JKCIIEPUMEHTHI MO HUCCIEJAOBAHUIO (DU3MYECKUX SBJICHUM U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU ITOM
dbopMmynupoBaTh MmpobOiieMy/3amady W TUINOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh yCTAaHOBKY W3 MPEIJIOKEHHOTO OO0OpYyIOBaHMS, MPOBOAUTH OIBIT U
(dbopMyIMpOBaTH BHIBOIBI,

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUSI (GU3UMUECKUX BEITUYHUH, IIPU
STOM BBIOMpaATh ONTUMAJIBHBIA CIOCOO0 M3MEPEHHUS U HCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKHU MTOIPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEIIMYHMH C HMCIOJIb30BaHUEM
OpSIMBIX M3MEPEHUH: MpPU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3WYECKUX BEJIUYMH B BUJEC TaOJUIl U
rpadMKoOB, eJIaTh BBIBOJBI 10 PE3yIbTaTaM UCCIICIOBAHMUS;

coOJr01aTh MpaBwiia 0€30MacHOr0 TPyJa MpU MPOBEACHUU HCCIEJOBAaHUMN B
paMKax y4eOHOTro OKCIEpPUMEHTa, Y4YEOHO-UCCIIEeNOBATEILCKOW W IMPOCKTHOU
NESATENBHOCTH C MCIOJIB30BAHUEM H3MEPUTEIbHBIX YCTPOWCTB M JIaOOPAaTOPHOIO
000py0OBaHUS,

pemiath pacy€THBIC 3a7a4d C SIBHO 3aJaHHON (U3WYECKOW MOJEIbIO,
UCTIOJIb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAJM3a YCIOBUS 3a/1a4u



BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATH (PU3HMUECKHE BETUYMHBI U (HOPMYIIHL,
HEOOXOJUMBbIE JUIsl €€ pelleHus, MPOBOJUTH PAcu€Thl M OLIEHHWBATH PEaTbHOCTh
HOJIy4YE€HHOT0 3HaueHusl (PU3NYECKOI BEINUNHBI;

pelmaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHUYECKN HEMIPOTUBOPEUNBYIO
LEMOYKY PACCYKICHHM C OMOpOM Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3nYecKue sIBJICHUS,

UCIIOJb30BaTh  MpPU  pPELIEHWH  ydyeOHBIX  3aJady  COBPEMEHHBIC
MH(POPMALIMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U IPEICTaBIICHUs YYEOHOW M HAay4YHO-MOMYJSPHOM MH(POPMALIUU, MOTYYEHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH MOJIydaeMyto HHPOPMAITHUIO;

OOBSCHATh MPUHIMMBI JIEHCTBUS MAIUH, NOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX O€30MaCHOI0 MCHOIb30BaHUS B IMOBCEIHEBHON
KU3HY;

IPUBOJIUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IIPOLIECCOB OKPY’KAIOIIEr0 MHUpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM JKU3HU
JUIst o0ecrieyeHust 0€30MacHOCTH MpU OOpAILEHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMM, NIl COXPAHEHHUs 3J0POBbS M COOJIOJIEHUS HOPM 3KOJOTHYECKOTO
MIOBEJICHUS B OKPYKAIOLIEH CpeIe;

paboTaThb B TIpyINIE€ C BBIIOJHEHUEM pPa3jMYHbIX COLMAJIbHBIX pOJIEH,
IUIAaHUPOBaTh pabOTy TIpyNIbl, PALUOHAIBHO pacHpenesaTh OO0S3aHHOCTH U
IJIAHUPOBATH JIESATEIBHOCTh B HECTAHAAPTHBIX CUTYalMSAX, aJ€KBAaTHO OLICHUBATh
BKJIAJl K&KJIOT0 U3 YYaCTHUKOB I'PYMIIbI B PELICHUE pACCMAaTPUBAEMOM IPOOIIEMBI.
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