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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢usnke 0a30BOTO YpOBHS Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUI U TpeOOBaHMI K pe3yJbTaTaM
OCBOEHHSI OCHOBHOM 00pa3oBaTenbHO mporpaMmsbl, npeacraBieHHbIx B PI'OC
COOQO, a Ttakxe c yuérom (penepanbHOi pabodeil mporpamMmbl BOCHHUTAHHS U
KOHLEMUMU NpenojaBanus yueOHoro npeamera «dusuka» B 00pa3zoBaTesIbHbIX
opraumsaiusax  Poccuiickon ~— Penepauuy,  peaIM3yIOIIUX  OCHOBHBIC
oOpa3oBaTeabHbIE IPOTPAMMBI.

Copepxanue mnporpamMMbl 1O (U3MKE HAIpaBiIeHO HAa (OPMUPOBAHUE
€CTEeCTBEHHO-HAYyYHOM KapTHHBl Mupa oOyuaromuxcs 10-11 xmaccoB mpu
oOydyenun uX (Quuke Ha ©0a30BOM YypOBHE HA OCHOBE CHCTEMHO-
HesTeNbHOCTHOTO  moxaxona. IIporpamma 1o  QuU3KMKE  COOTBETCTBYET
tpeboBanusam PI'OC COO Kk miIaHUpyEeMbIM JHMYHOCTHBIM, MPEIMETHBIM H
METanpeIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TAKKE YUUTHIBAET HEOOXOAUMOCTh
peanuzanuu  MEXIPEIMETHBIX CBA3€d (QPU3UKM C eCTECTBEHHO-HAyYHBIMU
yu4eOHBIMM TpeaMeTaMHu. B Hell ompenenstoTcss OCHOBHBIE 1€ H3y4YeHUs
($u3MKKU Ha ypOBHE CpeAHEro OOLIero oOpa3zoBaHUsl, IAHUPYEMbIE PE3YJIbTaThl
OCBOEHHMSI Kypca (PU3MKH: JINYHOCTHBIE, METallpeJIMETHBIEC, NMpEeAMETHbIE (Ha
0a30BOM ypOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHUpYEMBIE pE3yJbTaTbl OCBOECHMsSI Kypca (¢GU3MKM Ha 0a30BOM

YPOBHE, B TOM UHUCJIE [IPEIMETHBIE PE3YJIbTATHI IO rojlaM 00yUeHUS;

e cozaepxkaHue yueOHoro npeamera «dusuka» 1o rogam oOydeHus.

dusuka Kak Hayka o Hambojee OOIIMX 3aKOHaX IPUPOJIbI, BBICTyHAasl B
KayecTBe Y4YeOHOro IpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHbIM BKJIaJ B
cucteMy 3HaHUU 00 okpyxkaromem wmupe. IlkonpHBIM Kypc QuU3NKH —
CUCTEMOOOpa3yIoOIUil  JUIsl  €CTeCTBEHHO-HAYUYHBIX YYEOHBIX IPEIMETOB,
IIOCKOJIBKY (DM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOLECCOB M SBIECHUM,
M3y4aeMbIX XUMHEH, Owmosorueit, usnueckoil reorpadueii U acTpPOHOMHUCH.
Hcnonp30BaHuE M aKTUBHOE NpPUMEHEHHE (PU3MUECKHX 3HAHWM OIpeaesseT
XapakTep W pPa3BUTHE pa3HOOOPa3HBIX TEXHOJOTUN B cdepe IHEPreTHKH,
TPAHCIOPTA, OCBOEHUSI KOCMOCA, MOJYYEHHsI HOBBIX MAaTEpUAIOB C 3aJlaHHBIMU
cBoiicTBaMM ® JApyrux. W3yuenume (u3MKH BHOCUT OCHOBHOW BKJIAJ] B
(GopMupoBaHHE E€CTECTBEHHO-HAYYHOW KapTUHBI MHpa OO0y4arommxcs, B
dopMupoBaHHE yMEHHUH TPUMEHITh HAyYHBIH METOJ TMO3HAHUS MpU
BBINIOJIHEHUH UMH Y4E€OHBIX HCCIIEOBaHUN.



B ocHoBy kypca Qusuku s ypoBHS CpeAHEro oOiiero oOpa3oBaHUs
MOJIOKEH Psi HJEH, KOTOpble MOXHO paccMaTpuBaTh Kak IMPUHLHUIBI €ro
MOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEH KypC SIBISETCS JOTHYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET
KaK BOMPOCHI KIIACCUYECKOW, TaK U COBPEMEHHON (PU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEW MmaTepuan Kypca (U3HKU
o0beMHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBusercs
(opMHpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pHUH, BEUIECTBE U
noJIe.

Hoes eymanumapuszayuu. EE peanuzarus mpeanoiara€T HUCMOIb30BaHUE
I'YMaHUTApHOTO MOTEHIIMaNa (PU3NYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHUS
¢u3uku Cc pa3BuTHEM O00IIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

Hoes npuknaownoi wuanpasrennocmu. Kypc ¢Gu3uMku mpeanosaraert
3HAKOMCTBO C UIIMPOKHUM KPYrOM TEXHHYECKHX M  TEXHOJOTHYECKUX
NPUJIOKEHU I U3yUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercs TMOCPEICTBOM BBEIEHHUS DSJIEMEHTOB
collep KaHMsl, TOCBSIIEHHBIX SKOJOTUYECKUM Tpo0JieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHMKH U TEXHOJOTUM, a TakkKe 00CYKIEeHHUS
npoOyieM  palMoHaJbHOTO  TMPUPOJOMNOJIB30BAaHUS U DKOJIOTMYECKOM
0€30MacHOCTH.

CrepXKHEBBIMH 3JIEMEHTaMHU Kypca (PU3UMKH Ha YPOBHE CPEIHETO OOIIEero
oOpa3zoBaHus SABIAOTCS (puznueckue Teopuu (HopMUpOBaHKE TIPEACTABICHUN O
CTPYKTYpE TOCTpOEeHUS (PU3NYECKO Teopuu, posiu (yHIaMEHTAIbHBIX 3aKOHOB
U TPUHLOUIIOB B COBPEMEHHBIX NPEACTABICHUSIX O NPUPOAE, TIpaHHIAX
MPUMEHUMOCTH TEOpPUM, [Ji1 ONUCAHHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MPOIIECCOB).

CucTeMHO-ACATENbHOCTHBIM TOAX0A B Kypce (U3MKK peanusyercs
IIPEXJE BCEro 3a CYET OpraHu3alMu SKCHEPUMEHTAIBHOM JAESATEIBHOCTU
oOyuatoumuxcs. Jns 6a30Boro ypoBHs Kypca (U3MKH — 3TO HCIOJB30BaHUE
CUCTEMBbl (PPOHTANIBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB M JAOOPATOPHBIX
paboT, KOTOphle B MporpaMMe Mo (u3uke OO0BbEIWHEHBI B OOLIMN CHHCOK
YUYEHUYECKUX TMPAKTUYECKUX padoT. BblgereHne B yKa3aHHOM IIE€pPEYHE
1a00paTOpPHBIX padOT, MPOBOJAUMBIX ISl KOHTPOJIS U OLIEHKH, OCYILECTBIIAETCS
y4acTHUKaMU 00pa30BaTEIbHOIO Ipollecca MCXOAid U3  OCOOCHHOCTEH
IJIAHUPOBaHUSI U OCHalleHus kabunera ¢usuku. IIpu s3ToM obOecneumBaeTcs
OBJIaJIcHUE OOYyYaIOIIUMHCS YMEHUSMH HPOBOAUTh KOCBEHHBIE HW3MEPEHUS,



WCCIICIOBAHMS 3aBUCUMOCTEH (DM3MUECKUX BEIMYMH U TOCTAHOBKY OIIBITOB IO
MIPOBEPKE MPENIOKECHHBIX THIIOTES.

Bonbmioe BHMMaHuE yaemsieTcs PEIICHUI0 PAacu€THBIX M KaueCTBEHHBIX
3agad. [Ipu >TOM 1715 pacu€THBIX 3a7]a4 MPUOPUTETOM SIBIISIIOTCS 33]]a4H C SIBHO
3alaHHOM  (U3MYECKOW MOJEINbI0, TO3BOJISIOIINE MPUMEHATh HW3YUYEHHbIE
3aKOHBI ¥ 3aKOHOMEPHOCTH KakK M3 OJHOTO pasjiena Kypca, Tak U UHTETPUPYS
3HaHWS W3 pa3HBIX pasfenoB. J[as KadecTBEHHBIX 3a/Jad TMPUOPUTETOM
SBIISIOTCS 33/1aHUsl Ha OOBSICHEHHWE TMPOTEKaHWs (PU3UYECKUX SBICHUU U
IPOLIECCOB B OKPY’KaIOIIEH >KU3HHU, TpeOyrolue Bbibopa (pusmyeckoil Moaenu
JUIS CUTYalluu PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu c¢ tpeboBanusmu PIOC COO k wmaTepuaibHO-
TEXHHUYECKOMY oOecreueHnto y4eOHoro rpoiiecca 0a30BBI ypOBEHb Kypca
¢u3MKu Ha YpOBHE CpeAHEro oOIero oO0pa3oBaHUs JIOJDKEH H3y4daThbCs B
YCIIOBHSIX TIPEAMETHOTO KabMHeTa (PU3UKU WM B YCIOBUSX WHTETPHUPOBAHHOTO
KaOMHEeTa MPEeIMETOB €CTeCTBEHHO-HAYYHOTO IMKIAa. B kaOuHeTe (u3uku
JOJIKHO OBITh HEOOXOaUMOE JlabopaTopHOE O0OpYIOBaHUE MJIS BBINOJHEHUS
yKa3aHHBIX B MPOrpaMMe MO (U3MKE YYEHHYECKHX MPAKTHYECKHX paboT H
J€MOHCTPAaLlMOHHOE 000pyI0BaHHE.

JIeMOHCTpallnOHHOE 000pYyJOBaHHE (POPMUPYETCSI B COOTBETCTBUHU C
OPUHIMIOM MUHUMAJIBHOM JOCTaTOYHOCTH M 00€creYrBaeT IOCTaHOBKY
HEepEeUYUCIEHHBIX B Iporpamme Mo (U3MKE KIIOYEBbIX JEMOHCTpAlUi IS
UCCIICZIOBAHNS M3Y4YaeMbIX SBJICHMH M TPOLECCOB, OHMIUPUUYECKUX U
(yHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JIaGopaTopHOoe 000pyAOBaHHE Il YUYEHHYECKHX HPAKTHUECKUX padboT
(dopmupyeTcst B BUJie TEMaTHUYECKUX KOMIUIEKTOB M 00ecreunBaeTcs B pacuére
OJTHOTO KOMIUIEKTa Ha JABYX OOydaromuxcs. TemaTuyeckue KOMIUIEKTHI
1a00paToOpHOro OO0OpPYNOBaHUS JOJDKHBI OBITH MOCTPOECHBI Ha KOMIUIEKCHOM
MCIIOJIb30BaHUH aHAJIOTOBBIX U IIU(PPOBBIX MIPUOOPOB, & TAKKE KOMIBIOTEPHBIX
M3MEPHUTEIBHBIX CUCTEM B BUJIE LIU(PPOBBIX 1a00paTOpuil.

OCHOBHBIMH HIETISIMHA U3y4eHUS PU3UKH B 0011eM 00pa30BaHUU SBIISIOTCS:

e (opMHpOBaHHE HMHTEpPECa M CTPEMJICHUS OOYYaroIIMUXCS K HAyYHOMY
U3yYEHUIO MPHUPOJBI, PA3BUTHE WX HHTEJUICKTYATIbHBIX U TBOPUECKUX
CIIOCOOHOCTEIA;

e Dpa3BUTHE TMPEJICTAaBICHUH O HAYYHOM METOAE TMO3HaHUSI U
(GopMupoBaHUE HCCIEAOBATEIBCKOTO OTHOIIECHUS K OKPYXAIOUINM
SBIICHUSIM;

e (GOpMHPOBaHNE HAYYHOTO MHPOBO33PEHHUSI KaK pe3ylbTaTa H3y4eHUs
OCHOB CTPOCHHSI MAaTEPHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKU;



(opMHUpOBaHUE YMEHHUI OOBSACHATH SBJICHHUS C HUCIHOJb30BAHHEM
(U3HUECKUX 3HAHUM U HAYYHBIX JOKA3aTEIbCTB;

(opMHUpOBaHUE NPEACTABICHUNA O POIU (U3UKU JJISl PA3BUTHUS IPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTU .

JlocTKeHre ITHX 1eNei 00eCTIeunBaeTCs PEIICHUEM CIISAYIONUX 3a/1a4 B
nporiecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO 00Iero o0pa3oBaHus:

npuoOpeTeHne  CUCTeMbl  3HaHMM 00  o0mmux  (U3MYECKHUX
3aKOHOMEPHOCTSX,  3aKOHAaX, TEOpHUsAX, BKIOYasd  MEXAHHUKY,
MOJICKYJSIDHYIO (U3HUKY, DJIEKTPOJIMHAMUKY, KBAaHTOBYIO (U3HKY H
AJIIEMEHTBI acTPOPU3UKH;

dbopMupoBaHue YMEHHH TPUMEHSTh TEOPETUUYECKHE 3HAHUS IS
0oObsICHEHUS (PU3UYECKUX SBJICHUN B TMPUPOAEC U JJISI TPUHATHUS
MPAKTUYECKUX PEIICHUH B TIOBCEIHEBHOM KU3HU,

OCBOCHHUE CIIOCOOOB PEIICHHUS pPa3IWYHBIX 3ajad C SBHO 3aJlaHHOU
dbu3uYecKor MoJeNblo, 3a7a4, MOAPa3yMEBAIOIIMX CAMOCTOSITEILHOE
co3ziaHue (PU3NIECKON MOJICIH, aJICKBATHOU YCIIOBUSM 3a]1a4H;
NMOHUMaHUE (PU3NUYECKUX OCHOB M NMPUHIIMIIOB JICUCTBUSA TEXHUYCCKHUX
YCTPOWCTB M TEXHOJOTHMYECKHUX IPOLIECCOB, MUX BIHMSHUA HaA
OKPYKAIOUIYIO CPEAY;

OBJIQICHUE METOJAMH CaMOCTOSITEIbHOTO IIJIAHUPOBAHHUS U MIPOBEACHUS
(bu3MUeCKNX SKCIEPUMEHTOB, aHAJIM3a U MHTEpIIpeTaluu nHdopmaiuu,
ONpEIeNIEHNs] JOCTOBEPHOCTH MOJTYUYEHHOTO PE3YJIbTaTa;

CO3aHHUE YCIIOBUH JUTA pa3BUTHS YMEHUI MIPOEKTHO-
UCCIIEOBATEIBCKOM, TBOPUECKOU AEATEITLHOCTH.

Ha m3ydenne ¢usukum (6a30BbIIi ypOBEHB) HAa YPOBHE CPEIHEr0 OOIIEro
obpazoBanus orBoautcs 136 gacos: B 10 kinacce — 68 yacoB (2 yaca B HEJIEIIO),
B 11 xacce — 68 yacoB (2 4aca B HEJENIO).

[Ipennaraemseiii B mporpamMme 1o (uU3MKe MEepeveHb Ja0OpATOPHBIX WU
MPAKTUYECKUX PaOOT SBISETCS PEKOMEHJIOBAHHBIM, YYHTENb JelaeT BBIOOD
MpOBeIeHNUs JTa0OPaTOPHBIX PA0OT M OMBITOB C YYETOM WHIUBUIYATBHBIX
0coOeHHOCTEH 00y4JaroImXcs.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI'0 TO3HAHMS

®usnka — Hayka o npupoze. Hayunble METONBI MO3HAHUS OKPYKAIOIIETO
Mupa. Ponp skcmepuMeHTa W TEOPUM B MPOLECCE TMO3HAHUS IPHUPOIBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue ¢pu3HMUECKUX sIBICHUH U npolieccoB. Hay4uHble runoTessl.
duznyeckue 3aKOHbl M TEOpPUH. ['paHUIBI TNPUMEHUMOCTH (U3HUECKUX
3aKOHOB. [IpuHIIUI COOTBETCTBUSI.

Ponb u mecto Gpusnku B GOpMUPOBAHUHN COBPEMEHHOM HAYYHON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEH.

Jlemoncmpayuu

AnanoroBeie ¥ IUGPOBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIBIOTEPHBIC
JTATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBukeHue. OTHOCUTENBHOCTh MEXaHUYECKOTO JBHKECHHUS.
Cucrema otcuéra. Tpaekropus.

[lepemenienre, CKOpOCTh (CpelHSIsl CKOPOCTb, MTHOBEHHAs] CKOPOCTb) U
YCKOPEHUE MAaTE€pUaIbHOW TOYKH, UX MPOEKIUU HA OCU CUCTEMBI KOOpPJMHAT.
Ciio)xeHue nepeMenieHnil U CJI0KEHUE CKOPOCTE.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpsIMOJIMHENHHOE NBrokeHuE. ['paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, NyTH M MEpEeMEIICHUs
MaTepuaIbHON TOUYKU OT BPEMEHHU.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO T ICHHUS.

KpuBonuueitnoe aBuxeHue. JIBHKEHHME MATEPUAIBHOM TOYKH IO
OKPYKHOCTH C TIIOCTOSIHHOW IO MOJIYJII CKOpPOCTBIO. YTIIOBas CKOPOCTb,
nuHelHas ckopocTh. [lepmon m wactora obpamienusi. lleHTpocTpemurtensHoe
YCKOpPEHHUE.

TexHnuecknue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIUIOMETP,
JNBH)KEHUE CHAPAIOB, LICMTHBIC U PEMEHHBIE NIEPENAYU.

Jlemoncmpayuu

Mopenb CHUCTEMBI OTCYETA, WJUTIOCTpAlUs KMHEMAaTUYECKUX
XapaKTEPUCTUK JIBUKECHUS.

[IpeoOpazoBaHue IBUKEHUMN C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.



[Tanenue Ten B BO31yXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGmionenne nBukeHus: Tena, OPOLIEHHOrO MO YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHMUS.

Hanpanenue ckopocT pu ABUKEHUHU 1O OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomol

N3ydyeHne HEpPaBHOMEPHOTO  JBMXKEHHUS C  LEJIbI0  ONpEJICIICHUs
MTHOBEHHOM CKOPOCTH.

HccnenoBanne COOTHOIICHUS MEXIY NYTAMH, MPONUJCHHBIMU TEIOM 3a
MOCJIEIOBATEIILHBIE PABHBIE MPOMEXKYTKHM BPEMEHU MPHU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydenune nBUKEHUS IapuKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Teia, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuaiun  otHocutensbHOcTH [anmunesa. Ilepseii  3akoH  HerotoHna.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. IlpuHuun cynepno3uiuu cuil. BTopoll 3akoH
HproTona gmmga wmarepuanbHOM TOYKM. Tpernit 3akoH Herorona s
MaTepHuaabHbIX TOYCK.

3akoH BceMupHoro TtsaroteHus. Cuia Tsbkectu. IlepBas kocmuueckas
CKOpOCTb.

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

Tpenune. Buabl Tpenus (ImOKos, CKOJbXEHUs, KaueHwus). Cuiia TpeHwHs.
Cyxoe tpenne. Cuita TpeHHS CKOJIbKEHUS U cujia TpeHus nokos. Koaddunuent
TpeHus. Cuiia CONpOTUBIICHUS TIPY JIBUKEHUM Teja B )KUIKOCTH WIIN Tase.

[TocTtynaTensHOE M BpamaTeabHOE ABMKCHUE a0COIFOTHO TBEPIOTO TEIa.

MoOMEHT CHJIBI OTHOCUTEIBHO OCH BpaiieHus. [lmedo cuibl. YcioBud
paBHOBECHS TBEPAOTO TENA.

TexHnueckne yCTpOMCTBA M IPAKTUUYECKOE NPUMEHEHHUE: MOJAIIUITHUKH,
JIBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIIUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CnoxeHue cui.

3aBUCHUMOCTb CHJIBI YIPYTOCTH OT JieopMaIiiu.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOIbEME U TTaJICHUH.



CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

YcnoBust paBHOBECHs TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3yuenne nBuxeHus Opycka 1Mo HaKJIOHHOM MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMaIum.

HccnenoBanne yciaoBUM paBHOBECHS TBEPAOrO TeJla, MMEIOLIETO OCh
BpaILlCHUS.

Tema 3. 3akonbl coXpaneHusn 6 mexaHuke

Nmnynbe maTepuaabHON TOYKH (Tena), CUCTEMbl MaTE€pUATbHBIX TOUEK.
NMnynbC CUIIbl U1 U3MEHEHUE MMITYyJIbCa Tejla. 3aKOH COXPAHEHUS UMITYJIbCa.
PeaktrBHOE IBUKEHHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunetnueckass sHeprus matepuanbHOW Touku. Teopema 00 M3MEHEHUU
KMHETUYECKON SHEPTUH.

[TorennuanbHas SHEprus. [ToTeHimanbHas SHEprus yIpyro
nedhopMupoBaHHON TIpykuHBL. [loTeHIIManbHAss dSHEpPrus Tejla BOJU3H
NOBEPXHOCTH 3E€MJIU.

[loTeHnuanbpHple ¥ HEMOTEHIUaIbHbie  cUibl. CBsS3pb  pabOTHI
HEMOTEHIUAJIbHBIX CHUJI C U3MEHEHUEM MEXaHWYECKON PHEPrUH CHCTEMBI TElL
3aKOH COXpaHEHHSI MEXaHUYECKOW SHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoucTBa U MPaKTUUECKOE MPUMEHEHHUE: BOJIOMET, KOMIED,
NPY>KUHHBIA MMUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktrBHOE 1BHXKEHMUE.

[lepexon mOTEHIIMATBEHOM YHEPTUN B KHHETHUYECKYIO U 00paTHO.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydenne abCOIIOTHO HEYNPYroro yaapa ¢ MOMOIIbIO JBYX OJMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

UccnenoBanne cBsiz3M pabOThl CUJIBI € U3MEHEHHEM MEXaHMYECKOMH
SHEPIrUH TeJIa Ha IPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pazgea 3. MouiekyasipHas pu3uKa ¥ TEpMOAMHAMHMKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHbBIC TOJOXEHUS MOJEKYISIPHO-KUHETUYECKOH TEOpUU U HUX
onbITHOE oOOocHOBaHue. bpoyHoBckoe nBuxkenue. [duddysus. Xapakrep



JIBUKECHUS WU B3aUMOJECHCTBUS YACTHL[ BelIeCTBAa. MOJENIU CTPOEHHUS TIa3o0B,
KUJKOCTEH M TBEPIBIX TET U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ITUX
Mojaenein. Macca u pasmepsl monekyin. KommuectBo BemiectBa. [loctosHHas
ABoraapo.

TemoBoe paBHOBecue. Temmeparypa u €€ wusMepenue. Illkana
temneparyp Llenbcus.

Mogens wuaeanbHoro rasa. (OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-
KMHETUYECKON TEOpUHU HJealbHOr0 raza. AOCOJIOTHAs TeMmIepaTypa Kak Mepa
CpeHEeW KMHETHMYECKOW SHEPruM TEIUIOBOTO JBM)KEHUs vactull raza. Illkama
temniepatryp KenbBuHa. ['a3oBble 3akoHBl. YpaBHeHuMe MeHeneeBa—
Knaneiipona. 3akon JlaneroHa. M3ompoiiecchl B HA€aIbHOM ra3e ¢ MOCTOSIHHBIM
KOJMYECTBOM  BemlecTBa. [ 'paduueckoe TpeacCTaBICHUE  H3OIMPOIECCOB:
u30TepMa, U30X0pa, n3obapa.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThI, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE BellecTBa, ¢doTorpaduu
MOJIEKYJI OPTaHUYECKUX COCUHEHUN.

OmnbiTel 10 MU PY3UN )KUIKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Mopaens onbita HTepHa.

OnbITHL, JIOKA3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMOJICHCTBHS.

Mojenb, WLTIOCTPUPYIOLIAs IPUPOAY JABICHUS ra3a Ha CTEHKH COCY/IA.

OnbIThl, WUIIOCTPUPYIOUIUE YPAaBHEHHE COCTOSHHUS HJICAIBHOTO rasa,
U30MPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Ornpenenenue Macchl BO31yxa B KJIIACCHOW KOMHATE HAa OCHOBE M3MEPEHHUI
00BEMa KOMHATHI, TaBIICHUS U TEMIIEPaTyphl BO3AyXa B HEH.

HccnenoBanne  3aBUCHUMOCTM  MEXJIY  apaMeTpaMH  COCTOSIHUSA
Pa3pekKEHHOrO Tras3a.

Tema 2. OcHosbl mepmoOuUHAMUKU

TepmoanHamuueckas cucTema. BryTpennsis DHEPIUs
TEPMOJAMHAMUYECKON CHUCTEMBI W CHOCOOB €€ wu3MeHeHusa. KomnnuecTtBo
TEIJIOThl U paboTa. BHYTpeHHssi 3HEprusi OJHOATOMHOIO HJICAIbHOIO Ta3a.
Buael Temonepenaun: TEIUIONPOBOJIHOCTh, KOHBEKLIMS, U3IyUCHUE. Y A€IbHAs
TEIUIOEMKOCTh BellecTBA. KOIMYecTBO TENMIOTHI IPH TEILIONEpeIaye.



[lonstue o0 agmabatHOM mporecce. llepBblli 3aKOH TEPMOIUHAMUKH.
[IpumeneHue nepBoro 3aKoHa TEPMOJUHAMUKH K H3ompolieccaM. ['paduueckas
MHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmonuHamuku. HeoOpaTumMocTh MpoOLIeCCOB B IPUPO/IE.

TemnoBble  MamuHbL.  [IpUHIUIBI  AEWCTBUS  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi >Heprud B TEIUIOBBIX MamnuHax. KoadduiumeHt mone3Horo
nevictBus TeruioBod mamuHbl. [lukn KapHo u ero xkosd@uiMeHT moJIe3HOTrO
NeNUCTBUS. DKOJIOTMYECKHUE MPOOIEMbI TETUIOIHEPTEeTUKH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE TPUMEHEHUE: JBUTATEIb
BHYTPEHHEI0 CrOpaHusi, OLITOBOM XOJIOIUIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEH HEPTHM Teja MPU COBEPIICHUU PAOOTHI: BBIIET
npoOKU U3 OYTBUIKU TIOJ JICMCTBHEM CXKAaTOrO BO3/yXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe myTéM TpeHUs (BUICOAECMOHCTpAITH).

N3MeHenne  BHYTpeHHEW  dHepruu  (TeMmepaTypbl) Telaa  MOpH
TeIJIonepeaaye.

OnpIT 1Mo aanabaTHOMY PACHIMPEHHUI0 BO3ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenn mapoBod TypOWHBI, JIBUTareiisi BHYTPEHHETO CrOpaHws,
PEaKTUBHOIO JIBUTATEIA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenue yaenbHON TeMIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeuwiecmea. Dazoevie nepexoonvl

[TapoobpazoBanue u koHnencanus. Mcnapenne u kunenue. AOGCOMIOTHAS
Y OTHOCUTEJIbHAS BIAXKHOCTh BO31yxa. HaceleHHbIld nap. YaelbHas TEIioTa
napooOpa3oBanusi. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Teépmoe teno. Kpucrammuyeckne u amopdHbie Tena. AHHM30TPOMHS
cBOMCTB KpuctaimioB. JKuakue kpuctamibl. COBpEMEHHbIE MaTepHUalbl.
[InaBneHue u KpucTamu3anus. Y AesnbHas TeraoTa miaBieHus. CyonuManus.

YpaBHeHHE TEMJIOBOIO OanaHca.

TexHuueckne yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETpP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYUYEHUS COBPEMEHHBIX MaTEPHUAJIOB,
B TOM YHUCJI€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX MAPOB.

Kunenuve npu noHWKEHHOM J1aBJICHUHU.

Cnoco0bl U3MEpEeHUs BIAXKHOCTH.

HabGmronenue HarpeBaHus U MJIaBJICHUS] KPUCTAUIMYECKOTO BEIIECTRA.



JleMoHCTpanus KpUCTaioB.
Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi
N3mepenune 0THOCUTEIHLHON BIAXXHOCTH BO3yXa.

Paznen 4. JiaekTpoauHaMHuKa

Tema 1. dnekmpocmamuxa

OneKkTpu3anus Tel. JNEKTpUYecKud 3apsa. JlBa BHAA DIIEKTPUYECKUX
3apsaoB. [IpoBOJHMKH, TUAJICKTPUKU U MOJYNPOBOJHUKU. 3aKOH COXpPAaHEHUS
AJIEKTPUYECKOTO 3apsija.

B3anmopeiictBue 3apsnoB. 3akoH Kynona. TouyeyHbIl 3IEKTpUYECKUI
3apsa. Dnekrpuueckoe noje. Hanpssk€HHOCT 3nekTpudeckoro noist. [punuun
CyHEePIO3UIUU AIEKTPUUYECKUX MOJIEH. JIunun HanpsHKEHHOCTH
3JIEKTPUYECKOTO TOJIS.

Pabora cun omekrpocratnueckoro moissg. [lorennman.  PasHocTh
noTeHuuanoB. I[IpOBOJHMKM M AUAIEKTPUKA B IJIEKTPOCTATUYECKOM TIOJIE.
JlvsnekTpuyeckas MpOHUIIAEMOCTb.

DIIEKTPOEMKOCT. Konaencarop. DIIEKTPOEMKOCTD MJIOCKOTO
KOHJIEHCATOpa. DHEprus 3apsKEHHOTO KOHIEHCATopa.

TexHu4eckne ycTpoHCTBa M IMPAKTUYECKOE MPUMEHEHHUE: SJIEKTPOCKOTI,
AIEKTPOMETP, JJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHHUE OJIIEKTPONpPHOOpPOB,
KOHJIEHCATOP, KONMPOBAJIbHBIN ammapat, CTPYWUHBIN IPUHTEDP.

Ilemoncmpayuu

Y CTpOoNCTBO U IIPUHIUIT JEUCTBUS DIEKTPOMETPA.

B3aumonenicTBre Ha3JIEKTPU30BaHHBIX TEIL.

DIEKTPUUECKOE T10JIE 3apsIKEHHBIX TEJL.

[IpoBOAHUKH B AJIEKTPOCTATUYECKOM IOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIM3IIEKTPUKH B 3JIEKTPOCTATUUECKOM II0JIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IIOCKOTO KOHAEHCAaTOpa OT IUIOU[agu
IJTACTHH, PACCTOSIHUS MEXKAY HUMU U IUAJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwtii 3nekmpuyeckuii mox. Toxu 6 paziuunlx cpeoax

DNEeKTPUUECKU TOK. YCJOBUSI CYLIECTBOBAHUS 3JJIEKTPUYECKOIO TOKA.
Ucrounuku Toka. Cuina toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 11 yyacTKa LENu.



DJIEKTPUYECKOE CONPOTHUBIIEHUE. YIEIbHOE CONPOTHUBIICHUE BEIIECTBA.
[locnenoBaTenpHOE, NApAILIEIBHOE, CMEIIAHHOE COEIMHEHNE IIPOBOJHUKOB.

PabGora »snexrtpuueckoro Toka. 3akoH JDxoyms—Jlenna. MoiHOCTb
AIEKTPUYECKOTO TOKA.

DIIEKTPOABIIKYIIASI CUJIAa U BHYTPEHHEE COMPOTUBICHUE MCTOYHMKA TOKA.
3akon Oma [ m1ONHOM (3aMKHYTOM) aiekTpuueckoi 1menu. Koporkoe
3aMbIKaHUE.

DJIEKTpOHHAsI ~ MPOBOAMMOCTH  TBEPJBIX  METAJUIOB.  3aBUCHUMOCTH
CONPOTHUBIICHUSI METAJIOB OT TeMIIepaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUUYECKUN TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[TonynpoBoguuku.  CoOcTBeHHass W TMPUMECHass  MPOBOJAUMOCTh
noJiyripoBoAHUKOB. CBoMcTBa p—n-niepexoaa. [lomynpoBoHUKOBEIE TPUOOPHI.

ONEeKTpUYEeCKMd TOK B pacTBOpax M paciuiaBax dJEKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOLMALUA. DIEKTPOIIU3.

DIIEKTpUUYECKU TOK B ra3zax. CamMOCTOSTENbHBI U HECAMOCTOSITEIbHbIN
pazpsan. Monuus. [Lnazma.

TexHuueckue YCTpOWCTBA M MNPAKTHUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJILTMETP, pPEOCTaT, MCTOYHUKH TOKA, 3JIEKTPOHArpeBaTeNIbHbIE MPUOOPHI,
AJNEKTPOOCBETUTEIbHBIE TPHOOPHI, TEPMOMETP COINPOTHUBIICHUS, BaKyyMHBIN
WO, TEPMHUCTOPBI U  (POTOPE3UCTOPHI,  MOJYHPOBOAHUKOBBIA  JHO],
rajbBaHUKa.

Ilemoncmpayuu

N3mepenue cuiibl TOKa U HaIpSKEHHUS.

3aBUCHUMOCTb CONPOTUBIICHUS [TUIUHIAPUYECKUX MPOBOAHUKOB OT JIJIUHBI,
IUIOILAIM MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHUE TPOBOJIHUKOB.

[IpssMoe wW3MepeHHue HIIEKTPOABIKYIIEH CHIbl. KopoTkoe 3aMbIKaHWE
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBJICHHUS.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psia v MpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3Mmepenne 351eKTpOABHKYIIEN CHIIBI MICTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBJICHUSL.

Habnronenue anextposusa.

Me:xxnpeaMeTHbIe CBSI3H



N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 Ki1acce ocylecTBiIsieTcs ¢
YU4ETOM COJAEPKATENbHBIX MEXIPEIMETHBIX CBSI3€ld C KypcaMu MaTe€MaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie nonsamus, CBI3aHHbIE C U3YYEHHEM METOI0B HAyYHOTO
MO3HAHUSA: SIBJIEHUE, HAYYHBIA (aKT, TUIOTEe3a, pu3nuecKas BeIMYMHA, 3aKOH,
TEOpHsl, HAOIIOIEHNE, IKCIIEPUMEHT, MOAEIMPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuka: pelleHHe CHUCTEMbl YypaBHEHMM, JMHEWHas QYyHKIuS,
napabona, runepbosia, HX TrpapuKu U CBOWCTBA, TPUTOHOMETPUUYECKUE
GyHKIUU: CUHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKLHUU HAa OCH KOOPAMHAT,
CJI0KEHHE BEKTOPOB.

buonozusn: Mexanumdeckoe IBMKEHUE B KUBOM mpuponae, auddysus,
OCMOC, TEIUIOOOMEH >KMBBIX OpPraHU3MOB (BHIBI TEIUIONEpPEAaud, TEIIOBOE
paBHOBECHE), DJIEKTPUUYECKUE SABJICHUS B )KMBOW MPUPO/IE.

Xumus: TUCKPETHOE CTPOCHME BEILIECTBA, CTPOCHUE aTOMOB M MOJEKYJ,
MOJIb BEIIeCTBa, MOJIIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX Tell,
KUJIKOCTEN M ra3oB, 3JIEKTPUYECKHE CBOMCTBA METAJJIOB, JIEKTPOJUTHYECKAS
AUCCOLMAlMs, rajlbBaHHKa.

l'eoepagpus: BnaxxHOCTb BO3/lyXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozcus: ipeoOpa3oBaHKUE IBUKEHHUM C MCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpeHHUs B TEXHUKE, NOJIIMITHUKH, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS
UMIIyJbca B TEXHUKE (pakeTa, BOJOMET U JPYTue), JBUraTellb BHYTPEHHETO
CropaHusi, napoBas TypOWHA, OBITOBOW XOJOJWIbHHUK, KOHJIUIMOHED,
TEXHOJIOTUM TIOJIy4€HUST COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIe
HaHOMAaTEepUajaoB, W  HAHOTEXHOJOTHM, DJEKTpOCTaTHYeCKas  3allluTa,
3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEpOKC, CTpYHHBIN IpPUHTED,
AJIEKTpOHArpeBaTeibHble  MPUOOPBI,  3JIEKTPOOCBETHUTENIbHBIE  MPUOOPHI,
raJIbBaHUKA.

11 KIJACC

Paznen 4. JiaekTpoguHaMHuKAa
Tema 3. Maznummnoe none. IneKmpomacHuUmMHaAA UHOYKUUA
IlocTostHHBIE MarauThl. B3amMoaelcTBHE IIOCTOSHHBIX MAarHHUTOB.
MarautHoe noisie. BekTtop MarHWTHOM MHAyKIuMU. [IpmHOMND cyneprnosuuuun
MarHuTHBIX noJied. JInHuM MarHuTHOM MHAYKUWU. KapThHa TUHUNA MarHUTHOMN
WHAYKIMH MOJISI TOCTOSTHHBIX MarHUTOB.



MarauTtHoe T1OJ€ MPOBOJHHMKA € TOKOoM. KapTuHa IHMHUN HHAYKUWAH
MAarHUTHOTO TOJISI NIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOT'O KOJBIIEBOTO
MPOBOJHUKA, KaTymlku ¢ TokoMm. OmnbeiT Opcrena. BzaumopeiicTBue
MIPOBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHHUE.

Cuna JlopeHua, €€ MOIynb W HampaBiieHuE. JIBH)KEHUE 3apsHKEHHOU
YacTHIIbl B OTHOPOJIHOM MarHuTHoOM mnose. Pabota cuinbl Jlopenia.

SlBneHne 3neKTpOMarHUTHOM WHAYKUMU. [loTOK BEKkTOpa MarHuTHOM
WHIYKIUU. OJEKTPOABIXKYILAS CWia HHIAYKIUU. 3aKOH JJIEKTPOMArHUTHOMU
uHaykuuu Dapanes.

BuxpeBoe snekTpuueckoe mojie. IDIEKTPOABMKYIIAS CUJa WHAYKIUU B
MPOBOJAHUKE, JBHXKYIIEMCS TOCTYNATEIbHO B OAHOPOIHOM MAarHUTHOM TIOJIE.

[IpaBuiio Jlenua.

NHAyKTUBHOCTh. SIBIEeHME CAaMOMHIYKIMU. OJEKTPOABMKYIAS CHJIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKK C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuueckue yCTpOMCTBA MU NPAKTUYECKOE IPUMEHEHHUE: IOCTOSHHBIE
MAarHMThl, 3JIEKTPOMArHUTHI, 3JIEKTPOJABUIATENb, YCKOPUTEIH 3JIEMEHTApPHBIX
YaCTHULl, UHAYKIIMOHHAS 1I€Yb.

Ilemoncmpayuu

OnbIT IpcTena.

OTKIIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM I1OJIEM.

JIvHUM MHAYKIIMY MAarHUTHOTO TIOJISL.

B3aumoneiictBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBre cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE IIEKTPOMArHUTHOW UHIAYKIUU.

[IpaBuno Jlenua.

3aBUCUMOCTDh  3JIEKTPOABMKYIIEH CHIIBI HMHAYKIUU OT CKOPOCTH
M3MEHEHUsI MarHUTHOT'O TTOTOKA.

SIBrieHME CaMOUHIYKIIVH.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3y4yeHrne MarHuTHOrO MOJIsl KaTYIIKH C TOKOM.

HccnenoBanne AelCTBUS OCTOSIHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sSBICHUS 3JEKTPOMArHUTHON MHIYKIIUU.

Paznen 5. KoJyieoanus ¥ BOJHBI



Tema 1. Mexanuueckue u 31eKmpPOMAZHUMHbLE KOJ1EOAHUA

Konebarenbhas cuctema. CBoOOAHBIE MEXaHUYECKHE KOJIeOaHHUS.
I'apmonnyeckue konedanus. Ilepuon, yactora, aMmMTyaa U ¢aza KojaeOaHHil.
IIpyxuHHBIN MasITHUK. Marematnueckuii MasITHUK. YpaBHeHue
rapMOHUYecKux kosebanuii. IlpeBpanieHue 53HEPruM MNpU TAPMOHUYECKUX
KOJIeOaHUSIX.

Konebarenbupiii koHTYp. CBOOOAHBIE AJIEKTPOMAarHUTHBIE KoJieOaHUS B
UJCaIbHOM KO0JIe0AaTeIbHOM KOHTYpE. AHAJIOTHS MEX]y MEXaHWUYECKUMH U
ANEKTPOMarHuTHeIMU KoJsiebanusiMu. @opmyna Tomcona. 3akoH coxpaHEHUs
SHEPrUU B UJEATBHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBinenne o  3aryxaroumx  KoieOaHusX.  BbIHyXaeHHbIE
MexaHuueckue kojebaHusi. Pe3zonHaHc. BbIHyXJI€HHbIE 3JIEKTPOMArHUTHbBIE
KosieO0aHusl.

Ilepemennblii Tok. CHHYCOMJANbHBIA NEPEMEHHBIH TOK. MONIHOCTh
NEPEMEHHOIO0 TOKAa. AMIUIUTYAHOE M JCHCTBYIOIIEE 3HAYEHUE CUJIBI TOKa U
HaIPSKEHUS.

TpancdopmaTtop. [IpouzBoacTBO, nepeaava U norpedyeHue
ANEKTPUYECKOW DHEPruu. OKOJIOTMYECKHME PUCKM TPU  IPOU3BOICTBE
anekTpo3Heprun. KyiabTypa MCIOIB30BaHUs AJIEKTPOIHEPTUU B MOBCEAHEBHOM
KU3ZHU.

TexHUYeCKHe YCTPOMCTBA M MPAKTUYECKOE NMPUMEHEHUE: DIICKTPUYCCKUN
3BOHOK, T€HEPATOP NEPEMEHHOT0 TOKA, TUHUHU dJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoieOaTeIbHON CHCTEMBbI (NIPY>KUHHBIA WU
MaTeMaTUYECKUN MasITHUK).

HaGmonenne 3aTyxaronmx KojaeoaHui.

HccnenoBanne CBOWCTB BHIHYKJICHHBIX KOJICOAHUN.

Hab6monenue pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHMSI.

OcuunorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HANPSHKEHUS OT BPEMEHM)
JUTSI DJIEKTPOMATrHUTHBIX KOJICOaHUH.

Pe3onanc mnpu mnocnegoBaTEIbHOM COEIMHEHUM PE3UCTOpPA, KaTYyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUM 3JIEKTPONEePeIayu.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanne 3aBUCUMOCTH TEPHOJa MaJbIX KOJEOAHWI Tpy3a Ha HHUTH
OT JIJTMHBI HUTU U MACCHI Irpy3a.



UccnenoBanne mnNEepeMEHHOr0 TOKa B I[ENW W3 IOCIEA0BATEIBHO
COEMHEHHBIX KOHJICHCATOPA, KATYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUNHbBLE 60IHbL

MexaHnnyeckue BOJIHBI, YCIOBHsS pacnpoctpaHeHus. [lepuon. CkopocTb
pacnpoCcTpaHeHus W JyMHAa BOJHBL. [lomepeyHble W NPOJOIABHBIE BOJHBI.
WNuTtepdpepenius u nuPpakuus MEXaHUYECKUX BOJIH.

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

DJIEKTPOMArHUTHBIE BOJHBI. YCJIOBUA H3IYYEHUS DIEKTPOMATHUTHBIX
BOJIH. B3anmuas opueHrauus BektopoB E, B, V B aiekTpoMarHuTHOM BOJIHE.
CBolicTBa 3JE€KTPOMArHUTHBIX BOJIH: OTPa)X€HHE, MPETOMIICHHUE, TOIspU3alus,
nudpakius, uarepdepenius. CKOpocTh dEKTPOMArHUTHBIX BOJIH.

[IIxkana 37€KTPOMarHuTHHIX BOJIH. [I[pMeHEHNE 3EKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHIUIIBI paIUOCBSI3U U TENEBUACHU. Paanonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHuueckue yCTpOWCTBA M TMPAKTUUECKOE MPUMEHEHHE: MY3bIKAJIbHbBIC
WHCTPYMEHTBI, YJIbTPa3ByKOBas JAMArHOCTMKA B TEXHUKE W MEIUIIUHE, pajap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Ilemoncmpayuu

OO6pazoBaHue U pacrpoCTpaHEHUE MONEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHus ¥ MPEIOMIICHUS MEXaHUYECKHX BOJH.

Ha6monenne naTepdepeHinu u 1upakiiui MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAOU U
4acTOTOM KoJieOaHuH.

UccrnenoBanne  CBOMCTB  JJIEKTPOMATHUTHBIX  BOJH:  OTPa)KEHHUE,
npesioMJIeHUE, MOsIpu3alus, Tudpakius, “HTephepeHITHs.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsamMonuHerHOE pacHpPOCTPAHEHHUE CBETA B
ogHopoaHou cpene. JIyu ceera. TouedHbI HICTOYHHK CBETA.

OTtpaxkenue cBeta. 3aKoHbI OTpakeHusi cBeTa. [locTpoeHue n3o0pakeHuit
B IUIOCKOM 3€pKaJIE.

[Ipenomnenne cBeta. 3aKOHBI TPEIOMIICHHS CBeTa. AOCONIOTHBIN
rokasarens npesnomiieHus1. [lonnoe BHyTpeHHee otpaxenue. [IpenensHbiil yron
ITOJIHOTO BHYTPEHHETO OTPAKECHMUS.

Hucnepcus cseta. CiioxHbIN cocTaB O6enoro cBera. L{BeT.



ColOuparomie u pacceuBarolive JIUH3bl. ToHKas auH3a. DOKycHOE
pacCTOsIHME U ONTHYECKasl cujla TOHKOM JMH3BL. [locTpoenue nzoOpaxeHuil B
coOMparolMx U pacceuBaloIUX JuH3ax. PopMyna TOHKOM  JIMH3BI.
VBenuueHue, 1aBacMoe JMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonuoBass ontuka. Mutepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOIIOEHUST MaKCUMYMOB MU MHHUMYMOB B HHTephEpEeHIIMOHHOU
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHUKOB.

Hudpakmus cBera. QudpakinuonHas pemérka. YcloBUe HaOIIOICHUS
[JIaBHBIX MAKCUMYMOB TIpH MaJ€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuuecKkne yCTpPOMCTBA W MPAKTHUUYECKOE NPUMEHEHHUE: OYKH, JIyIa,
dboToanmapar, MPOCKIMOHHBIA ammapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS
onTHKa, TU(paKImoHHas peméTKa, MOJIPOuI.

Jlemoncmpayuu

[IpsamonuHeliHOEe pacrpoCTpaHEHUE, OTPAKEHUE U NPEIOMIICHHUE CBETa.
OnTuueckue mpuOopshI.

[TonHOE BHYyTpeHHEE OTpakeHue. Moielb CBETOBOA.

HccnenoBanue cBOWCTB M300paxKeHUI B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIECKOoNa.

HaGmonenune naTepdepeHinm cBera.

Ha6monenune nudpakuum cBera.

HabGmronenue nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOUIBIO PU3MBI.

[TonyueHnne criekTpa ¢ MOMOIIBI0 TUPPAKITMOHHON PEIIETKH.

HabGmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenne nokasarens NpeoMIICHUS CTEKJIA.

NccnenoBanne cBOMCTB M300paKeHU B JIMH3AX.

HaGmonenne nucrnepcuu cBera.

Pa3zgen 6. OcHOBBI ClIeMAJIBHON TEOPUU OTHOCUTEIbHOCTH

['paHuIbl OPUMEHHMMOCTH  KJACCHYECKOM  MexaHuku. lloctysartsl
CIIEIMAJIbHOW TEOPHUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOXYJS CKOPOCTH
CBETa B BaKyyMe, MPUHILIUI OTHOCUTEIIBHOCTH DUHILITEHHA.

OTHOCUTENBPHOCT ~ OJHOBPEMEHHOCTH.  3aMEIJICHUE  BPEMEHH U
COKpAIllCHUE JIJINHBI.



OHeprus U UMITYJIbC PEIATUBUCTCKON YACTHIIBI.

CBs3p Macchl C DJHEPrue€d W HMILYJIBCOM PEIATUBUCTCKOM YaCTHIIBI.
OHeprus MoKosl.

Paszpnen 7. KBanroBas ¢pusuxa

Tema 1. dnemenmuvl KBAHM OGO ONMUKU

®oronsl. Popmyna Ilnanka cBs3M 3HEpruu (POTOHA C €ro YacTOTOM.
DHeprust 1 UMIYJIbC GOTOHA.

OtkpeiTie U uccienoBanue Goroddpdexra. OnbiTel A. I'. Cronerosa.
3akonbl Gotorddexra. YpaBHenue DiiHmTerHa ais porordpdexra. «KpacHas
rpa"una» ¢porodddexra.

JlaBnenue cBera. OneiTel I1. H. JIeOenena.

XHUMHUYECKOe JEUCTBUE CBETA.

TexHuueckre yCTpONCTBAa M NMPAKTUUECKOE MPUMEHEHHUE: (POTORIIEMEHT,
doTonaTuuk, comHeyHas 6arapes, CBETOANO/I.

Jlemoncmpayuu

®ot03p(DHeKT Ha YCTAaHOBKE C LIMHKOBOM IMJIACTUHOM.

Hccnenoranue 3akoHOB BHelHEro ¢hoTodddexra.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopgenbs aroma Tomcona. OmnbiTel Pe3epdopra mo paccessHuIoO o -4acTHII.
[Imanerapnas moxaens aroma. [loctynatel bopa. M3mydenue w mornoimieHue
(GOTOHOB TIpH TEpeXo/ie aToMa C OJHOTO YPOBHSI PHEPruM Ha Apyrou. Bumbl
cnekTpoB. CIeKTp ypoBHEW SHEPTUH aTOMa BOAOPO/IA.

BonnoBbie cBokicTBa wactuu. Bomnbel ae bpownnga. KopryckymsipHo-
BOJIHOBOH JTYaJIM3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHnueckne yCTpPOWCTBA M MPAKTUUYECKOE NMPUMEHEHUE: CIIEKTPaIbHbIN
aHau3 (CIEKTPOCKOMN), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenne nuHedYaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Vuenuuecxuii sxcnepumenm, nabopamopHvie pabomoi

Habnronenue nuHeHyaToro CrexkTpa.

Tema 3. Amomnoe aopo



OKCIIEpPUMEHTBI, JTOKa3bIBAIOIIUE CIIOKHOCTh CTpoeHus sapa. OTKpbITHE
pamuoaktuBHOCTH. OmnbiTel  Pesepdopma 1mo  ompeneneHu0  cocTaBa
paanoakTuBHOro wu3nydeHus. CBoiicTBa anbda-, Oera-, ramma-u3IydeHUs.
BnusiHue paaioakTUBHOCTH Ha )KMBBIE OPTaHU3MBI.

OTtkpeiTHE pOTOHA W HelTpoHa. HykinoHnHas monens siapa [eiizenoepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M30Tonsl.

Anbda-pacnan. DIEKTpPOHHBIM M TMO3UTPOHHBIA OeTa-pacman. [amma-
U3JIy4eHUe. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprust CBsI3M HYKJIOHOB B siipe. SnepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u CUHTE3 A1€p.

Anepnsiit peakrop. TepmosinepHsiii cunTe3. [IpobiieMbl M MEPCIIEKTUBBI
AIEPHON SHEPrETUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SJHEPTETUKHU.

DOneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOICHHS U PETUCTPALIUY AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTadbHble B3auUMOJEHCTBUA. EQuMHCTBO (u3MuUecKoil KapTHUHBI
MUpa.

TexHuueckne yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHUE: J103UMETD,
kKamepa Bunbcona, siiepHbIil peakTop, aToMHast 0omo0a.

Jlemoncmpayuu

CUY€TunK HOHU3UPYIOIINUX YaCTHULI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusiam).

Pa3zznen 8. JiieMeHTBHI ACTPOHOMUM U ACTPO(PU3UKH

Otanbel  pa3BuUTUS acTpoHOMuM. IIpukiagHoe W MHUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMHUH.

Bun 3Bé3qH0TO Heba. Co3Be3aus, sipKHe 3BE3MbI, IUIAHETHI, UX BUIUMOE
JIBIDKCHHE.

ComnHeynas cucrteMa.

Connne. ConHeuHass akTUBHOCTh. McTtounuk sHeprum CoiHila U 3BE3.
3BE3/bI, MX OCHOBHBIC XapaKTEPUCTUKH. JluarpamMma «CHEKTpaJIbHBIN KJacc —
CBETHMOCTE». 3BE3BI TJIABHOHM IMOCJIEIOBATEIIFHOCTHA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIs1 3BE3] TJIaBHOM IMOCJIEA0BATEIILHOCTH. BHYTpeHHEE CTpoeHHUE
3B&37. COBpEeMEHHBIE MPEICTABICHUS O MPOUCXOXKACHUU U dBOJoIMK ComHIIa
1 3BE3J1. DTaIbl )KU3HH 3BE3]I.

Muneunsiii [1yTe — Hama [Nanaktuka. [lTomoxxenue u aBuwxenue CoJiHIA B
lNanaktuke. Tunbl ranaktuk. Papvoramakthky u kBasapbel. UEpHbIE ABIPHI B
SIApax rajakTHK.



Bcenennas. Pacmupenune Bceenennoil. 3akoH Xa0O06na. PazGeranue
ranakTuk. Teopus boibiioro B3peiBa. PenukroBoe usinydeHue.

Macmtabnas ctpykTypa Beenennoit. MeTaranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMUH.

Vuenuueckue nabnooenus

HaGmonenust HEBOOPYKEHHBIM rJ1a30M c HCTIOJIb30BAHUEM
KOMIBIOTEPHBIX TMPUWIOKEHUN JUIsT  ONpENeNIeHUs] TOJIOKEHUSI HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE co3Be3/11si CeBepHOro noymapus u
SIPKHUE 3BE3/IBL.

HaGmonenus B Teneckon JIyHsl, mianet, Mieunoro Ilytu.

Oo6o0maromuee NOBTOPEHUE

Pons ¢us3ukum u acTpoHOMHUHM B HSKOHOMHUYECKOH, TEXHOJOTHYECKOM,
COLIMAJILHOM M O3TUYECKON cdepax AesTENIbHOCTH YEJIOBEKa, POJb M MECTO
GU3UKM W acCTPOHOMHUM B COBPEMEHHOM HAydyHOW KapTWUHE MHpa, POJIb
dbuznveckor Teopur B POPMHUPOBAHUU TPEACTABICHUN O (DPU3UUECKON KapTHHE
MHpa, MECTO (U3MYECKONH KapTHHBI MHUpa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢pusnku 6a30Boro ypoBHs B 11 Kitacce ocyiiecTBisieTcs ¢
Y4ETOM COJIEpKATEIBHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMH MaTE€MAaTHKH,
OMOJIOTHH, XUMUH, TeoTpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nonamus, CBI3aHHBIE C U3yUYEHUEM METOJIOB HAYYHOTO
NO3HAHUS: SBJICHUE, HAYYHBIA (aKT, TUMIOTEe3a, (PU3NUECKasi BEITUYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pelIeHUE CUCTEMbl YPABHEHHM, TPUTOHOMETPUYECKUE
byHKIUU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKIMUHA HA OCU KOOPAMHAT,
CIIOKEHUE BEKTOPOB, TNPOM3BOJHBIC DIEMEHTAPHBIX (DYHKIHMM, NpU3HAKA
MOI00UST TPEYTOJIBHUKOB, OMpPENeNICHUE IUIOMIAAN TUIOCKUX (QUryp u o0béma
Te.

bBuonozus: snexrpudeckue SBICHUS B JKUBOW TMPHUPOAE, KoJeOaTelbHbIE
IBH)KEHUS B JKABOM NPUPOJIEC, ONTUYECKHUE SBJICHUS B JKUBOM NPUPOJE,
JNEUCTBUE paiMallii Ha )KUBbIC OPTraHU3MBI.

Xumusi: CTPOEHHE AaTOMOB M MOJEKYJ, KpHUCTaUIM4eCKas CTPYKTypa
TBEPABIX TEJN, MEXaHW3MBl OO0pa30BaHUSA KPHUCTATMYECKON  PEIIETKH,
CIIEKTpaJIbHbIA AHAIU3.

leocpaghusi: marHuTHBIE TMONOCAa 3€MJIM, 3aJIeKU MAarHUTHBIX Py,
doToCchEMKA 3¢eMHOM MMOBEPXHOCTH, TPEACKA3aHUE 3EMIICTPSICEHUI.



Texnonocus: NVHUU DBIEKTPOIEpENay, TEHEPATOP IMEPEMEHHOIO TOKa,
3JIEKTPOABUIaTEIb, HHAYKIIMOHHAS T€Yb, paaap, PaIUuONPUEMHUK, TEIEBU30D,
anteHHa, TenedoH, CBU-neub, NpoeKIMOHHBIN anmnapaT, BOJOKOHHAs ONTHKA,
COJIHEYHast Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «Dusuka» Ha YpOBHE CpEeIHEro OOIIEero
oOpazoBaHusi (0a30BbIi  ypOBEHb) [JOHKHO OOECHEUYHUTh  JOCTHIKEHUE
CIIEYIONINX JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIIHbHBIX
pe3yabTaTOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pE3yNbTaThl OCBOCHUsI ydeOHoro mnpeamera «Duzuxay
JOJDKHBI ~ OTpa)xaTb  TOTOBHOCTh U CHOCOOHOCTh  OOyYaromuxcs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEM TMO3UIMENH JUYHOCTH,
CHUCTEMOW IICHHOCTHBIX OPHEHTAIIMM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUIH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHMCKOTO  OOIIEeCTBa,
pacliMpeHue >KU3HEHHOrO OIbITa W ONbITa JESATEIbHOCTH B IMPOILECcCe
peanu3alry OCHOBHBIX HAIPABJICHUM BOCIIUTATEIBLHOM JEATEIILHOCTH, B TOM
YHUCJIE B YACTH:

1) rpa:xIaHCKOTO BOCIIMTAHUS:

chOpPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3UIMH  OOYyYaloIIerocs  Kak
aKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHUICKOTO OOIIECTBA;

NPUHATHAE TPAJAWIIMOHHBIX OOIIEYETOBEYECKHMX TYMAHHUCTHYECKUX M
JIEMOKPaTUUECKUX 1IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JACATEIBHOCTh B UHTEPECAX TPAKIAHCKOTO
oO1recTBa, y4acTBOBaTh B CaMOYIIPaBJIEHUH B 00pa30BaTeIIbHON OpraHu3aIum;

YMEHHME  B3aUMOJICCTBOBaTH C  COLUAIBHBIMH  HHCTUTYTaMHU B
COOTBETCTBUHM C MX (DYHKIIUSIMHU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TEIIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hopMHUPOBAaHHOCTH POCCUHCKOU rpakIaHCKOU HWJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJAapCTBEHHBIM CHUMBOJAM, JOCTHUKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DM3HUKHU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIIMIO W MMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NESTENbHOCTH YYEHOTO;



OCO3HAaHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUYUBOTO OYyAYyLIEro;

4) >cTEeTHYECKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKIIOYas JCTETUKY HAay4dHOTO
TBOPUYECTBA, MPUCYLIEr0 (PU3UUECKOIN HAYKE;

S) Tpy10BOIr0 BOCIIUTAHUSI:

MHTEpPEC K pa3lInyHbIM cepam npodhecCuOHATBHON NEeATeTbHOCTH, B TOM
quclie CBA3aHHBIM C (PU3MKOM M TEXHUKOW, YMEHHE COBEpUIaThb OCO3HAHHBIN
BbIOOp Oyaymiedt mpodeccun W peasu3oBbIBaTh COOCTBEHHBIE >KHU3HEHHbBIE
IUIaHbL,

TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHMIO M CamMOOOpa30BaHUIO B
00JacTH (PU3MKHU Ha MPOTSHKEHUU BCEH KU3HU;

6) PK0JIOrM4eCKOro BOCIIUTAHUS

c(hOpPMHUPOBAHHOCTh HKOJIOTHYECKON KYJIbTYphI, OCO3HaHHE TI00aTBLHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYIIECTBIICHUE JCWCTBUUA B OKPYXKAIOIIEW Cpelle Ha
OCHOBE 3HAHMS LEJEH YCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA;

paclIMpEHUE OMNBITA JESITENBHOCTH 3KOJIOTMYECKOW HANpaBIEHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUH Mo (HU3UKeE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH;

OCO3HAaHUE IIEHHOCTUM HAYYHOW [ESITEIbHOCTH, FOTOBHOCTh B IIPOIIECCE
u3ydeHus: (U3MKKA  OCYIIECTBIATh TMPOEKTHYIO H  HMCCIEIOBATEIBCKYIO
NEeATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEpPCAJIbHbIE YYeOHbIE e CTBUS
ba3oBble JJoruueckue 1eicTBUS:
CaMOCTOSITEIbHO  (OPMYJIHUPOBATh W  aKTYaJU3HPOBaTh  MPoOOIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENIENIATh LEAN JIEATCIILHOCTH, 3aJaBaTh IApAMETPbl U KPUTECPUU HX
JIOCTHKCHUS,
BBISIBIIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PaCCMaTPUBAEMBIX
(U3UYICCKUX SIBIICHUAX;
pa3pabaTeIBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOIITUXCS
MaTEepUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;



BHOCUTh KOPPEKTHUBBI B JICATCIIBHOCTh, OIICHUBATh COOTBETCTBHUE
PE3YJIBTATOB IEJISIM, OIICHUBATH PUCKH TIOCJICICTBUN JEATEITHPHOCTH;

KOOPJIMHUPOBATh ¥  BBIMOJHATH PAabOTy B  YCJIOBHUSAX peagbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBAaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOJIEM.

Bba3oBble ucciieqoBaTeIbcKue 1eiicTBUA:

BJIQ/ICTh HAYYHOH TEPMHHOJOTHEH, KITFOYCBHIMHU MOHATHUSIMU M METOJIaMHU
(du3HUeCKON HAYKH;

BJIQJCTh  HABBIKAMH  y4eOHO-WCCIICIOBATEILCKOH HM  TPOCKTHOU
NEATENBPHOCTH B 00MacTH (PU3MKH, CIOCOOHOCTRIO M TOTOBHOCTBIO K
CaMOCTOSITCILHOMY ~ TOMCKY  METOJIOB  pCIICHUs 3ajJad  (U3HUECKOTO
coJiep KaHusl, IPUMECHCHHIO Pa3IMYHBIX METOOB ITO3HAHUS;

BJIQJICTh BHJAMH JCATEIBHOCTH IO IOJYYCHHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAIIMU, TPEOOPa30BAHUIO M TPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX
CUTYaIUsSX, B TOM YHCJIC TIPHU CO3/IaHUN YICOHBIX ITPOCKTOB B 00J1aCTH (DU3HKH;

BBISBJIATh NPUYUHHO-CIICACTBEHHBIC CBS3W M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THIOTE3y €€ PeIICHUs, HAaXOJIUTh apryMEHTBI JJIS JOKA3aTelbCTBA
CBOMX YTBEP)KIICHUH, 3a/1aBaTh apaMeTPbl U KPUTCPUH PEIICHUS;

aHAIM3UPOBATh IIOJIYYCHHBIE B XOJI€ PEIICHUS 3aJa4yd pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh HMX JOCTOBEPHOCTh, MPOTHO3UPOBATH H3MCHCHHE B
HOBBIX YCIIOBUSX;

CTaBUTh W (POpPMYITUpPOBaTH COOCTBEHHBIC 3a7aud B 0Opa30BATEIBHOM
JCSTEILHOCTH, B TOM YHCJIC IPU U3yYCHUU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HAHWUA MO (HU3MKE B TMPAKTHYECKYIO 001acTh
KHU3HEICITCITLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB;

BBIIBUTATh HOBBIE WJICH, TIPEIaraTh OPUTHHAIBHBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH POOJIEMBI U 33]1a4H, TOMYCKAIONIME aTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undgopmanmeii:

BJIQ/ICTh HABBIKAMU TONY4YeHUS WHPOpMAUU (PU3NIECKOTO COACpKaHUS
13 UCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSITEIBHO OCYIIECTBIISITH MMOUCK, aHAIIN3,
CUCTEeMaTH3alMI0 U WHTEPIPETAII0 WHOOPMAITMN PA3TUIHBIX BUIOB U (opM
MPEICTaBIICHNUS;

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCTIONIb30BaTh CpeACTBAa HWH(MOPMAIIMOHHBIX Y KOMMYHHKAITMOHHBIX
TEXHOJIOTUA B  pENICHUHW  KOTHUTHUBHBIX, = KOMMYHUKATHBHBIX U
OpraHW3alMOHHBIX 3a7a4 ¢ COOJ0IeHHEM TpeOOBAaHUN IPTOHOMUKH, TEXHUKU



0€30MacHOCTH, TUTHUEHBI, PECypCOCOEPEKEHNUs, MPAaBOBBIX U 3TUUYECKUX HOPM,
HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCThl (PU3MYECKOIO COAEpPKAaHUA B pazMUHbIX (popmaTax c
y4€TOM Ha3HAYeHUs MHPOpPMalUM W ILEJNEBOW ayIUTOPHUH, BBIOUpAs
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YyaTH3ALIUU.

KomMyHnKaTHBHBbIE YHHBeEPCAJIbHbIE YUeOHbIe AelcTBHS:

OCYIIECTBJIATh OOIICHHE Ha ypokax (U3MKM U BO BHEYPOYHOUH
JeSTeNbHOCTH;

pacmo3HaBaTh TPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMid M CMATYaTh
KOH(JIUKTHI;

pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJB30BaHHEM
SI3BIKOBBIX CPEJICTB;

NOHMMAaTh M  HWCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
WHIUBHYaIbHON pabOTHI;

BBIOMPATh TEMATHKY M METOJbI COBMECTHBIX NEHCTBUI C Yy4ETOM OOIIMX
MHTEPECOB U BOZMOXKHOCTEH KaXKJIOTO YJICHA KOJIEKTHBA;

OPUHUMATh II€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATH ACHCTBUS MO €€ JOCTHXKEHHUIO: COCTaBJIATH IUIaH JIEWCTBUIA,
pacnpenensiTh poii ¢ y4€TOM MHEHHMH YYaCTHHKOB, OOCYKIATh pPE3yJbTaTh
COBMECTHOM paboThI;

OLICHMBATh KaueCTBO CBOETO BKJIAJla M KAXKIOTO y4yaCTHHKA KOMaHIbl B
OOIIMIA pe3yabTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE MPOEKTHI, OLICHWBATh HJAECH C TO3UIMH HOBU3HBI,
OpPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTHBHOE CTPATErHYECKOE ITOBEJCHUE B Pa3IUYHBIX
CUTYallUsIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HMHUITUATUBHBIM.

PeryasiTuBHbIE YHUBepcAJbHbIE YYeOHbIE TeHCTBUSA
Camoopranusanus:

CaMOCTOATEIBHO  OCYIIECTBIATH MO3HABATEIBHYIO  JEITEIBHOCTH B
obmacth (U3MKKM W aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh H
dbopMyIHpOBATH COOCTBEHHBIC 3aaUH;

CaMOCTOATEIBHO COCTABJIATH IUIAH PEIICHUSI PACYETHBIX U KAYE€CTBEHHBIX
3a/1a4, TUTAH BBITIOJIHCHUS TIPAKTHYSCKOW padOThl C yYETOM HMMEIOIIHXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTCHU;

JIaBaTh OIIEHKY HOBBIM CUTYallUsIM;



pacMpATh  paMKM  y4yeOHOro NpeIMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHNM;

JenaTh OCO3HAHHBIA BBIOOP, apryMeHTUpOBaTh €ro, Oparh Ha ceO0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO W TMPOSBICHUIO 3PYIHULMU B 0OJACTH
($u3KMKK, TOCTOSHHO TIOBBIIIATH CBOW 00pa30BaTENbHBIA M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJ/Ib, IMOUMOHAIbHBII HHTEJJIEKT:

J1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBHI B J€ATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJa/J€Th HABBIKAMHM T[I03HABATENIbHOW pedieKCMh KaK OCO3HAHMS
COBEpIIAEMbIX JIEUCTBUA M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBaHUM;

UCIIOJIb30BaTh NpUEMbI pedJIeKCUU ISl OLIEHKH CHUTyallud, BbIOOpa
BEPHOTO pelICHUS;

YMETh OIEHUBATh PUCKM M CBOEBPEMEHHO MPUHHUMATHh PEIICHHS MO0 HX
CHU)KCHHIO;

IPUHMMAaTh MOTHBBI M apryMEHThl JIPYIHX IpPU aHAJIU3€ pPE3YJIbTATOB
NEeSATENBHOCTH;

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

IPUHMMAaTh MOTHBBI M ApPryMEHTBhl IPYIMX IIpU aHAIM3€ PE3YJbTAaTOB
NEATENBHOCTH;

IpU3HABATh CBOE MPABO U MPaBO APYIMX Ha OLIMOKH.

B nporiecce 1O0CTHKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOEHUS ITPOTrPaMMBI
no ¢usuke I8 YPOBHS CpeaHero oOmiero oOpa3oBaHUsS y OOyJarouuxcs

COBEPIICHCTBYETCS IMOIMOHATEHBIH WHTEIUICKT, IIPEITOJIAT AT
c(hOpMHPOBAHHOCTH:
CaMOCO3HAHUS,  BKJIOYAIOMIETO  CIIOCOOHOCTh ~ IMOHMMATh  CBOE

SMOLMOHAIBHOE COCTOSIHHE, BHUAETh HAIpPABICHUS pa3BUTUS COOCTBEHHOM
AMOIIMOHATLHOM cepbl, OBITh YBEPEHHBIM B ce0e;

CaMOPETYyJIMPOBaHUs, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 32 CBOE TMOBEJACHUE, CIOCOOHOCTh AaJalTHUPOBAThCA K
OMOIMOHATBLHBIM W3MEHEHUSIM H TPOSBIATH THUOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTpPEHHEH MOTHUBAIINH, BKIIOUAIOUIEH CTPEMIICHUE K TIOCTUKEHUIO LIEJIH
U yCIleXy, ONTUMHU3M, UHUIIMATUBHOCTh, YMEHHE JEHCTBOBATH UCXOMAS U3 CBOUX
BO3MOKHOCTEH;



SMIIATUH, BKIIOYAIOUIEH CIOCOOHOCTh IMOHMMATh 3MOLMOHAIBHOE
COCTOSIHUE JAPYIMX, YYUTHIBaTh €ro NpH OCYIIECTBICHHH OOILEHHUS,
CIIOCOOHOCTH K COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKIIIOYAIOMIMX CIOCOOHOCTh  BBICTPauBaTh
OTHOIIEHUS C APYTUMH JIIOJAbMH, 3a00TUTHCS, NPOSBISATH MHTEPEC U Pa3pelliaTh
KOH(DJIUKTBHI.

NPEAMETHBIE PE3YJIBTATHI

K xonmny obyuenust B 10 kj1acce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKU B POPMHUPOBAHUU
COBPEMEHHOW HAyYHOW KapTHUHBI MHUpPA, B Pa3BUTHH COBPEMEHHON TEXHUKHU U
TE€XHOJIOTUH, B MPAKTUYECKOU CATEIBHOCTH JIOICH;

YUHUTHIBATh TPAHMIIBI TMPUMECHEHHUS HW3YYCHHBIX (U3UYECKUX MOJCNCH:
MarepuagbHas TOYKa, WHEpIMaibHas CcHCTeMa OTCYETa, aOCOJIFOTHO TBEPIOE
TENO, WACAIbHBIA Ta3, MOJEIN CTPOCHHUS Ta30B, JKUAKOCTEW U TBEPIBIX TEl,
TOUYCYHBIN PJEKTPUUECCKUH 3apsi]] IPU pelieHr GU3NUEeCKUX 3a/1a4;

pacno3HaBaTh (uU3MUECKHE SIBIEHUSA (MPOIECCh) W OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJIEKYJSPHO-KUHETUYECKOW TEOPUU CTPOECHUS
BEIIECTBA W  DJJEKTPOAMHAMHUKH: PpPaBHOMEPHOE U  PaBHOYCKOPEHHOE
OpsIMOJIMHEHHOE  JABWKEHUE, CBOOOJHOE TAJEHUE TeJl, JBIKEHHE TIO0
OKPY)KHOCTH, WHEpIHs, B3auMozehcTBue Tten, auddys3us, OpOyHOBCKOE
JIBUKEHUE, CTPOCHUE KUAKOCTEH M TBEPABIX Tell, U3MEHEHUE 00BbEMaA Tel TpH
HarpeBaHUU (OXJIAXKIEHUHU), TEIJIOBOE pPaBHOBECHE, MCIAPEHUE, KOHJEHCAIUs,
IUIaBJICHUE, KPUCTAIIM3AIUs, KHUIIEHUE, BIAXXHOCTh BO3yXa, IOBBILICHUE
NABIICHUSI Ta3a IpPU €ro HArpeBaHUM B 3aKPBITOM COCYIE, CBSI3b MEXKIY
rapaMeTpaMu COCTOSIHMSL Tra3a B M30Ipoleccax, JJEKTpU3alus Tell,
B3aUMO/ICMCTBHUE 3aPSIIO0B;

OIMMKCHIBATh MEXAHUYECKOE JABUKECHHUE, UCTIONB3Ys (PHU3NUECKUE BEIMYMHBI:
KOOpAWHATA, IyTh, MEPEMEILIECHUE, CKOPOCTh, YCKOPEHHME, Macca Tela, Cuia,
UMITyJIbC ~ Te€Ja, KHUHETHYecKas  DJHEprus, IOTEHLUHAJIbHAs  JHEPrus,
MexaHuuyeckass paboTa, MEXaHU4YeCKass MOIIHOCTb, MPU OIMUCAHUM MPABUIBHO
TPaKkTOBaTh (YU3UYECKHUI CMBICT UCIIOIB3YEMbIX BEIUYUH, UX O0O3HAYEHUS U
€AMHUIIBI, HAXOIUTH ()OPMYJIBI, CBI3BIBAIONINE JAaHHYIO (U3HYECKYIO BETUIUHY
C ApYrUMU BEJIMYUHAMU;

OMKUCHIBATh HU3YyYCHHBIC TEIUIOBBIE CBOMCTBA TN W TEIJIOBBIC SIBJICHMUS,
UCIIONb3ysd (U3MYECKUE BEIWYUHBI: JaBIICHHE Ta3a, TeMmIeparypa, CpeiaHss



KUHETHYECKAs DHEPIUs Xa0THYECKOTO JBUKCHUS MOJIEKYJI,
CPEAHEKBAAPATHYHASI CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPECHHSSA
sHeprus, padora Traza, KOIPPUUMEHT TMOJE3HOro JEHCTBUS TEIIOBOIO
JBUTATENA; MpPU ONUCAHUU NPABWIBHO TPAKTOBATH (PUIMYECKUN CMBICH
UCIIOJIb3YEeMbIX BEJIMYMH, UX OOO3HAYEHHUSI U €IUHULbI, HAXOAUTh (POPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMU BEIUYUHAM;

ONMCBHIBATh  M3YYEHHBIE  JJIEKTPUYECKHME  CBOMCTBA  BEHIECTBA U
ANIEKTPUYECKHE SIBICHUS (MPOILECChl), HUCHOJb3Yd (PU3NYECKHE BETUUYMHBI:
ANEKTPUUYECKUH 3apsl, JEKTPUUECKOE MOJIE, HANPSHKEHHOCTD NOJISL, MOTEHIUA,
Pa3HOCTh MOTEHLMAJIOB; NMPHU OMUCAHUU NPABWIBHO TPAKTOBATh (U3HUECKHIA
CMBIC]I HCTIONB3YEMBIX BEJIMYUH, UX O0O3HAYEHUS W E€IWHULIbI; YKa3bIBaTb
(GopMyIbl, CBS3BIBAIOIIME JaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTUMU
BEJIMYMHAMUY;

aHANMM3UpPOBaTh  (U3UYECKUE TMPOIECChl M  SBJICHHUA, HCHOJb3Ys
¢u3nueckre 3aKOHbI U MPHUHIMIBI: 3aKOH BcemupHoro tarotenus, [, II u III
3aKkoHbl HpIOTOHA, 3aKOH COXpAaHEHUS MEXAHUYECKOM SHEPruu, 3aKOH
COXpaHEHHMsI UMITYJIbCa, TPUHUMUIT CYNEPHNO3ULIMHN CUJI, MPUHLMI PaBHOMPABUS
UHEPLUUAIbHBIX CUCTEM  OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHUIO
CTPOEHMs BEIIECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEJHEH KMHETUYECKON DHEPrUU
TEIIJIOBOTO JBIKCHHSI MOJICKYJI ¢ aOCOJIOTHOM TEMIIepaTypou, MEepBBIA 3aKOH
TEPMOJAMHAMUKH, 3aKOH COXPAaHEHMS JJIEKTPUYECKOro 3apsaa, 3akoH KyioHa,
IpU ATOM pa3jinyaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4ECKOe
BBIpA)KEHUE U YCIOBUS (IpaHuULlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHIMIBI JEUCTBUS MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOICTB; pa3inyaTh YCJIOBUS UX O€30MaCHOTO MCIIOJIb30BAHMS
B ITOBCEIHEBHOM KU3HHU,

BBITIOJIHATD SKCIIEPUMEHTHI MO MCCIEAOBAHUIO (PU3NYECKUX SBJICHUN U
IIPOLIECCOB € MCIOJIb30BAHUEM IPAMBIX U KOCBEHHBIX HU3MEPEHHUH, IIPU ITOM
GopmynupoBaTh MpoOieMy/3ajauy W THUIOTE3y Yy4eOHOro SKCIEpUMEHTA,
co0upaTh YCTaHOBKY W3 MPEIVIOKEHHOTO 00OpYAOBaHHUS, MPOBOAUTH OIBIT U
(GopMyIUpPOBaTH BHIBOJIBL;

OCYILIECTBJISTh MPSMbIe M KOCBEHHbIE M3MEPEHHUs (DU3MUECKUX BEIUYUH,
OpU 3TOM BHIOMpATh ONTHUMAJBHBIM CIOCOO HM3MEpPEHHS U HCIOJIb30BaTh
M3BECTHBIE METO/Ibl OLIEHKHU MMOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIYy (U3MYECKUMH BEIMYMHAMHU C
WCIIOIB30BAHUEM NIPSIMBIX U3MEPEHUH, IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(uKcHpOBaTh PE3yJbTAThl MOJYYEHHON 3aBUCHUMOCTU (PU3MYECKUX BEIUYUH B
BU/JI€ TAOJIML U TpaUKOB, 1€JIaTh BBIBOBI IO PE3yJIbTaTaM HCCIIEIOBAHUS;



co0Jiro1aTh MpaBuia OE30MacHOro TpyAa IpU MPOBEACHUU UCCIETOBAHUM
B paMKaX y4yeOHOTO JKCIEePUMEHTa, YU4eOHO-UCCIEA0BATEIbCKOW U MPOEKTHOM
NEATeIbHOCTA €  HUCIOJB30BAaHUEM  M3MEPUTEIBHBIX  YCTPOUCTB U
1ab0paTOpHOro 00OPYAOBAHUS;

pemiatb pacy€THhIE 3aJaud C SBHO 3aJlaHHOM (DU3UYECKON MOJENbIo,
UCIIONb3Yysl (PU3MYECKHE 3aKOHbl U TMPUHIIMIBI, HA OCHOBE aHaIu3a YCJIOBUS
3a/1aud BBIOMpPATh (DU3NUECKYI0 MOJIENb, BBIIEIATh (PU3UUYECKUE BEIUYUHBI U
dbopmynbl, HEOOXOIUMBIE ISl €€ pellleHUs], MPOBOAUTL Pacu€Thl U OLICHUBATH
PeaTbHOCTD MOJIYUYEHHOTO 3HAYeHUs (PU3NYECKON BEITUUYUHBI;

peuiath KaueCTBEHHBIE 3a/1a4u: BBICTpPauBaTh JIOTUYECKHU
HEMIPOTHUBOPECUMBYIO IIEMIOYKY PACCYXKICHUU C OMOPOM HAa M3YUYCHHBIC 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCIIONIB30BaTh  TPU  pelieHnd  y4yeOHBIX  3aJa4  COBPEMEHHBIC
UHOOpPMAIIMOHHBIC  TEXHOJOTMH  JUIS MIOMCKa, CTPYKTYpHUPOBaHUSI,
UHTEpPOpEeTallMd W  TPEJACTaBICHUS  y4eOHOW U HAYYHO-TIOMYJSIPHOM
uHDOpMalMK, TIOIYYEHHOW W3  Pa3IMYHBIX HCTOYHUKOB, KPUTHYCCKH
aHAJIM3UPOBATH MOJy4aeMyI0 HH(POPMAITHIO;

OPUBOJIUTH MPUMEPHl BKJIaJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
(Gu3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE IMPOIIECCOB OKPYXKAIOIIEr0 MHpA, B
pa3BUTHE TEXHUKU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (DU3UKE B OBCEIHEBHOM KU3HU
s obecrieueHus 0€30MAacCHOCTH  IMPpU  OOpallleHHW ¢ TIpudbopamMu U
TEXHUYECKUMU YCTPOUCTBAMH, JJII COXPAHEHHUSI 3I0POBbS U COOIIOICHHS] HOPM
AKOJIOTUYECKOTO MOBEJICHUS B OKPY>KaIOLIEH Cpelie;

paboTaTh B TpYIIEe C BBINOJHEHUEM PA3JIMYHBIX COIHUAIBHBIX POJIEH,
IUTAHUPOBATh PAbOTy TPYIIIbI, PAlMOHAIBHO pPACTIpPEEisTh OOS3aHHOCTH U
IUIAHUPOBATh  JAESATEIbHOCTh B HECTAHJAPTHBIX CUTyalUsX, aJE€KBATHO
OLICHMBAaTh  BKJAaJ  KaXJOro0 M3 YYaCTHUKOB TpyNIbl B  pEUICHHUE
paccMaTpuBaeMoi IPOOIEMEI.

K xonmy o0yuenus B 11 kijiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATH Ha TPUMEPAX POIb U MECTO PU3UKH B (HOPMHUPOBAHUHU
COBPEMEHHOM HAay4YHOW KapTHHBI MHPA, B Pa3BUTUH COBPEMEHHOM TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOW JEATEIbHOCTH JIFOAEH, LIETOCTHOCTh U €JUHCTBO
duznuecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TMPUMEHEHUS W3YYEHHBIX (DHU3UIECKUX MOJICIICH:
TOYCUHBIN BJICKTPUYECKUN 3apsj, JIyd CBE€Ta, TOYEYHBIM HMCTOYHUK CBETA,



smepHass MOJENbh aTOMa, HYKJIOHHAas MOJENbh aTOMHOTO spa TMPU PEIICHUH
(u3znueckux 3anay;

pacrio3HaBaTh (U3UYECKHUE SIBJICHUS (MPOIECChl) U OOBSICHATH MX Ha
OCHOBE 3aKOHOB DJJICKTPOJWHAMUKH WM KBAaHTOBOW (DHU3UKH: SJIEKTpUYCCKas
MIPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEHCTBUS TOKa,
B3aMMOJICCTBHEC  MAarHWTOB, DJJCKTPOMArHUTHAs ~ WHAYKIHS, JCHCTBHE
MarHuTHOTO TIOJII Ha TIPOBOJHUK C TOKOM W JBWDKYIIUHCS  3apsj,
AJICKTPOMArHUTHBIC KOJCOAHWS W BOJHBI, NMPSMOJMHEHHOE PAaCIpPOCTPAHCHUE
CBETa, OTpaKEHHUE, MpejoMIIeHne, HHTepdepeHITUs, TU(paKIys U MOIIpH3aIUs
cBeTa, nucnepcus cBeta, hotodnekrpuueckuit 3gpdext (horodddexr), cBeToBoe
JaBJeHUe, BO3HUKHOBEHUE JIMHEWYaTOro CHEKTpa aroma BOJOpoOAa,
€CTCCTBCHHAs U UCKYCCTBEHHAs PaJOaKTHBHOCTD;

OIMKMCHIBATh M3yUYEHHBIC CBOMCTBA BEIICCTBA (IJCKTPUUCCKUE, MATHUTHBIC,
ONTHYECKHE,  JJICKTPHUYECKYIO  IMPOBOJUMOCTh  Pa3JIMYHBIX  Cpel) H
AJICKTPOMArHUTHBIC SIBJICHHS (ITPOIIECCHI), UCIONB3Ys (DM3NYCCKUE BEITUYMHBI:
ANEKTPUUECKHM 3apsifl, CUjla TOKA, DJIEKTPUUECKOE HAMPSIKEHUE, IIEKTPUUECKOe
CONPOTHUBJICHHE, PAa3HOCTh IOTEHIMATOB, DJJIEKTPOJABIKYIIAs Cuia, paborta
TOKa, WHAYKIMS MarHUTHOTO TMOJs, cuina Awmrmepa, cuia JlopeHia,
UHAYKTUBHOCTh KATYIIKH, DHEPTUs SJIEKTPUYECKOTO W MATHUTHOTO TOJIEH,
NEPHUOJ] U YacTOTa KoJieOaHUM B KoJeOaTeIbHOM KOHTYpE, 3aps U CHUjia TOKa B
npolecce TapMOHMYECKHX — DJIEKTPOMArHUTHBIX — KoseOaHud, (OKyCcHOe
pPAcCTOSIHME M ONTHYECKasi CUiIa JIMH3bI, IPU OMHCAHUU MPABWIBHO TPAKTOBATH
(du3MUECKHil CMBICT HUCIOJB3YyEMbIX BEJIMYHMH, UX OOO3HAYCHUS W EIUHUIIBI,
yKa3blBaTh (OPMYIbI, CBS3BIBAIOIIME JIAHHYIO (PU3UYECKYI0 BEIMYHMHY C
JIPYTUMH BEJIMUYMHAMU;

OMKCHIBATh W3Y4YCHHBbIC KBAHTOBBIC SBJICHUS M IMPOILECCHI, HCIOIB3YS
¢u3nyuecKkre BEIMYUHBI: CKOPOCTh SJEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, PHEPTUsS M UMITYJIbC (DOTOHA, MEPHOJ MoJypacmanga, dHEPrus
CBS3M AaTOMHBIX sIIep, MPH OINWCAHWW TPaBWIBHO TPAKTOBAaTh (PU3MUECKUI
CMBICIT HCIIONB3YEMBIX BEIWYUH, WX OOO3HAUEHUS W €IUHHUIIBI, YKa3bIBaThb
dbopMyInbl, CBS3BIBAIOIINME JAaHHYI (U3MYECKYI0O BEIUYMHY C JPYyTUMU
BEITMYMHAMHU, BBIUYUCIIATH 3HaUeHUE (PU3UYECCKON BEIIMYUHBI,

aHANMM3UPOBATh  (U3UYECKUE TPOIECChI W SBICHHUSA, HCIOIB3YSA
¢u3nueckre 3aKOHBI W MPUHIUIEL: 3aKk0H OMa, 3aKOHBI MOCIEI0BATEILHOTO U
MapaJjIeIbHOTO COCJAMHEHHS TMPOBOJHHUKOB, 3akoH JDkoyms—Jlenmna, 3akoH
AIEKTPOMAarHUTHOW WHAYKIMH, 3aKOH MPSIMOJIMHEHHOTO pPacIpOCTPaHCHHUS
CBETa, 3aKOHBI OTPAKCHHSI CBETA, 3aKOHBI MPEIOMJICHUS CBETa, YpaBHEHUE
OiinireitHa st Gororddexra, 3aKOH COXpAaHEHUsI SHEPTUH, 3aKOH COXPAHEHUS



HUMITYJIbCA, 3aKOH COXPAHEHMs JJIEKTPUUECKOTO 3apsija, 3aKOH COXPaHEHUs
MacCOBOT0 YHCIIa, OCTYyAaThl bopa, 3aK0H paguoakTUBHOTO pacriajia, mpu 3TOM
pas3nuyarh  CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHYECKOe
BBIPAJKEHUE U YCIIOBUA (IPaHUILIbI, 00JIaCTH) MPUMEHUMOCTH;

OTpENENIATh HAMNpaBjJCHUE BEKTOpa HWHAYKIIMM MAarHUTHOTO  IOJs
MPOBOJHUKA C TOKOM, CHJIbI AMIIepa 1 CHiibl JIopeHna;

CTPOUTh M ONUCHIBaTh M300pa)KE€HUE, CO3/1aBAEMOE IJIOCKUM 3E€PKaJIOM,
TOHKOMW JIMH30M;

BBITIOJIHSITh OKCIIEPUMEHTBI 0 MCCJIECNOBAHUI0 (U3UYECKUX SIBJICHUU U
IIPOIIECCOB C KCIOJI30BAHUEM IMPSMBIX U KOCBEHHBIX M3MEPECHUU: MPU ITOM
dbopmynupoBath mpobiieMy/3aadyy W THUIOTE3y Y4YeOHOro OKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpY/IOBaHUS, MPOBOIUTH OIBIT U
dbopMyITHpOBaTH BHIBOIHI;

OCYIIECTBIISITh TIPSIMbIE U KOCBEHHBIC M3MEpPEHUs] (PU3UYECKUX BEIIMYHH,
Ipyu 5TOM BBIOMPATh ONTUMANbHBIA CHOCO0 HW3MEPEHUS U HCIOJIb30BATh
M3BECTHBIC METO/IbI OIEHKH MOTPEITHOCTEH N3MEPEHHUI;

UCCJIEJIOBAaTh 3aBUCUMOCTH (PU3MYECKUX BEIMYMH C HCIOJIb30BAHUEM
OpSIMBIX W3MEPEHMIi: MpPU ITOM KOHCTPYUPOBATh YCTaHOBKY, (UKCHPOBATH
PE3yNbTAThl MOTYYEHHON 3aBUCUMOCTU (DPU3UUECKUX BEJIMYUH B BUJE TAOJHIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIEeI0BaHMUS;

coOmro1aTh NpaBmiia 0€30MaCHOTO TpyAa MpU MPOBEACHUH HCCIEIOBAHUN
B paMKax y4eOHOro JKCIIEpMMEHTa, Y4eOHO-UCCIEA0BATENbCKOM U MPOEKTHOM
NESTEIBbHOCTA  C  HCIONB30BAHUEM  U3MEPHUTENBHBIX  YCTPOWCTB U
71a00paToOpHOro 000PYIOBAHUS;

pemars pacu€THbIE 3a7a4ydl C SBHO 3aJIaHHOW (HU3UYECKOM MOJICIbIO,
UCTIONB3Yys (PU3WYECKUE 3aKOHBI M TMPUHIMIIBI, HA OCHOBE aHajn3a YCIIOBUS
3a/lauyu BBHIOMPATh (PU3UUYECKYIO MOJZIENb, BBIACIATh (PU3MUYECKHE BEIMYHHBI U
dbopMyIbl, HEOOXOAMMBIC TSI €€ PEIIeHUs, TPOBOJUTH PACUYETHl M OIEHUBATH
PEANBHOCTH MOJIYYEHHOTO 3HAYCHHS (PU3UMUECKON BETUYNHBI

pemarb KaueCTBEHHBIE 3a/1a4: BBICTPauBaTh JIOTUYECKHU
HEMPOTUBOPEUYMBYIO LIEMIOYKY PACCYXKIEHUU C OMOPOM HA M3YUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SIBJICHUS,

UCIOJB30BaTh  MPU  pElIEHHH  y4yeOHbIX  3aJa4  COBPEMEHHBIE
WHOOPMAITMOHHBIE ~ TEXHOJOTMW  JIi  TIOWCKAa, CTPYKTYpHUPOBaHHS,
WHTEPNpPETallid W TPENCTaBIeHUS y4eOHONW ©  HayYHO-TIOMYJISIPHON
uHOpMaIMK, TONYYCHHOW W3 Ppa3IUYHBIX HMCTOYHUKOB, KPHUTHUYECKHU
aHaJM3UPOBATH MOJyYaeMyI0 HHPOPMAIUIO;



OOBSICHSITh TPUHIMUIIBI JCHUCTBUA MAIlIUH, MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3iuyarh YCJIOBUS WX 0€30MacHOTO  HCIOJIb30BAaHUS B
MOBCETHEBHOM KHU3HU;

OPUBOAUTL MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOCkKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKU, B OOBICHEHHE MPOIIECCOB OKPYKAIOLIETO MUpPA, B
Pa3BUTHE TEXHUKHU U TEXHOJOTHIA;

UCII0JIB30BaTh TEOPETUUECKUE 3HAHUS MO (PU3UKE B TOBCEHEBHOW KU3HU
s o0ecrieueHus 0€30MAacHOCTH MpU  OOpallleHHuH ¢ TnpudbopamMu U
TEXHUYECKUMU YCTPONCTBAMH, JISl COXPAHEHUS 3/I0POBbS U COOJIIOCHUS HOPM
AKOJIOTUUYECKOTO MOBEJICHUS B OKPYXKAIOIIEH Cpelie;

paboTaTh B TpyMIe C BBIMIOJHEHUEM PA3JIUYHBIX COIUAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYIIIBI, PAIMOHATLHO PACHpPENeNiaTh OOS3aHHOCTU U
IUIAHUPOBATh  JICSATEIBHOCTh B HECTAHJAPTHBIX CHUTYyalUsAX, aJIeKBaTHO
OIICHWBAaTh  BKJAJ  KaXJO0r0 W3 YYaCTHUKOB TPYIINBl B  PEIICHHE
paccMaTpuBaeMoi poOJIeMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KounyecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM duexkTponHbie (¢ poBbIE)
Ne n/m Konrpoiasbnbie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoTsbI
Paznen 1. PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
o
1.1 MSHI@ H METOAIN! HAayRHOTO 2 https://m.edsoo.ru/U9ATWI1KSE
TTO3HAHUS
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5 https://m.edsoo.ru/BOC4C7J3K
2.2 Jnnamuka 7 https://m.eds0o0.ru/O8D5SOP60O
2.3 3aKOHbBI COXpPAHEHHUSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/N7L60OSUOR

Hroro no pazneny 18

Pazgen 3. MOJIEKYJIAAPHASA ®U3UKA U TEPMOJINHAMHUKA

OCHOBBI MOJICKYJISIPHO-KHHETUYECKON

3.1 9 1 https://m.edsoo.ru/N5070Q8C1J
TEOPUH

3.2 OCHOBBI TEPMOIMHAMUKHU 10 1 https://m.edsoo.ru/Y3X3B8HIR
ArperatHble COCTOSIHHSI BEIICCTBA.

3.3 5 https://m.edsoo.ru/H5YOY6UON
dazoBbIe IEPEXOIbI

Hroro no pasaeny 24

Pasnea 4. QJIEKTPOJAUHAMUKA




4.1 DNeKTpoCTaTUKa 10 https://m.edsoo.ru/L6V2T3W4D
I1 i i .
4.2 OCTONHHBIH SICHIPHICCIUH TOK 12 https://m.edsoo.ru/D1PODSNOV
Toxu B pa3myHbIX cpenax
Hroro no pazneny 22
PesepBHOE Bpems 2 https://m.edsoo0.ru/POC60OSE6S
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME




11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (I (POBbIE)

Ne n/m Konrpoasbubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paznen 1. DJIEKTPOJAUHAMUKA
MarunuTtHOoe noJie. DIeKTpOMarHuTHas
1.1 11 1 3 https://m.edsoo.ru/L.8V7X2H6F
WHTYKITHAS
Hroro no pazneny 11
Pazjnen 2. KOJIEBAHUS U BOJIHBI
MexaHu4ecKre 1 AIEKTPOMAarHUTHHIC
2.1 9 1 https://m.edsoo.ru/POC100X1V
KojeOaHus
M
2.2 CRAHTCCIHE 1 SICKTPOMATHITTHbIC 5 1 https:/m.edsoo.r/OSF2MSKGY
BOJIHBI
2.3 OnTuka 10 3 https://m.edsoo.ru/RSLISONSW
Hroro no pazneny 24

Pasgen 3. OCHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBBI CIEMATIBHON TEOpUU

3.1 4 1 https://m.edsoo.ru/Q3T7Z8R1R
OTHOCHUTEIBHOCTHU
Uroro no pazneny 4
Pa3zpnen 4. KBAHTOBAS PU3UKA
4.1 DeMEHTHI KBAHTOBOM ONTHUKU 6 https://m.edsoo.ru/P4G8V5U47Z
4.2 Crpoenune atoMa https://m.edsoo.ru/X1G1M9Q31




4.3

ATOMHOE SAPO

5

https://m.edsoo.ru/DSEY6EST4W

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

DneMeHTbl aCTPOHOMUHU U

5.1 7 https://m.edsoo.ru/W2W3W2Y5C
acTpo(U3UKI

Hroro no pazneny 7
Paznen 6. OBOBILIAOIEE IOBTOPEHUE

6.1 O6o0matoriee MOBTOPEHUE 4 https://m.edsoo0.ru/G4V7A6T4L
Hroro no pazneny 4
PesepBHOE Bpemst 3 https://m.edsoo.ru/A1Y1X0T3P
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI POrPaMMbI CPETHEr0 001Iero 00pa3oBaHMs

10.1

JleMoHCTpHpOBaTh Ha MpUMEpPax poJib U MECTO (U3MKU B
(hopMHpOBaHUM COBPEMEHHON HAyYHOU KapTUHBI MUpA, B Pa3BUTUU
COBPEMEHHOM TEXHUKM W  TEXHOJIOTMH, B IPaKTUYECKOU

eATEIIFHOCTH JIIOJIEH

10.2

YuuThIBaTh TpaHUIBl [PUMEHEHHUS] H3YYEHHBIX (DU3HUECKUX
MOJIeNIel: MaTepuaibHas TOYKA, WHEpIUaIbHAs CHCTEMa OTCUETa,
aOCOJIIOTHO TBEPJOE TENO, HACATBHBIM Ta3; MOJAEIH CTPOCHHS
ra3oB, KUJKOCTEH U TBEPABIX TEJ, TOUYCUHBIN ANEKTPUUECKUNA 3aps

— IIpU peleHuu GU3NYECKUX 3a1au

10.3

Pacno3naBath ¢usnveckue sBJICHHUS (NIPOIECCH) U OOBACHATH HX
Ha OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYISIPHO-KHHETHYECKOM
TEOPUH CTPOCHHS BEUIECTBA U JICKTPOJMHAMUKH: PABHOMEPHOE U
PaBHOYCKOPEHHOE  TPSMOJIMHEHHOE  JBHXKEHHE, CBOOOJHOE
najiecHue  TeJ, JBWKCHHE TI0  OKPY)XHOCTH,  WHEpIHS,
B3auMojericteue Tten; auddysus, OpOYHOBCKOE IBUKCHHE,
CTPOCHHE JKUJKOCTEH U TBEPIBIX Tell, U3MEHEHUE 00bEMA Tell PU
HarpeBaHUM (OXJIAXKJCHHM), TEIJIOBOE pPaBHOBECHE, HCIApCHUE,
KOHJICHCAIHS, IJIaBJICHUE, KPUCTAJUIN3allKsl, KUIICHUE, BIAXKHOCTh
BO3/lyXa, IOBBIIICHUE JABJICHUS ra3a IpPU €ro HarpeBaHUH B
3aKpBITOM COCY/IE, CBSI3b MEXKIYy NapaMeTpaMH COCTOSIHHS Ta3a B

H30IIponeccax; dJICKTpu3anus Tel, B3aHMOICHCTBHE 3apssa0B

10.4

OnucelBaTh MEXaHUYECKOE ABWIKCHUC, HCIIOJIb3Ys (I)I/BI/I‘IGCKI/IG
BCINYHHBI: KOOpJAHWHarTa, nyTh, MEpeMCIICHHC, CKOPOCTD,
YCKOPEHUEC, Macca TeCja, CHJIa, HMIYJIbC TCJId, KHHCTHYCCKAA
OHEpTIu-, INOTCHIMAJIbHAasA SHEprus, MEXaHHNYCCKas pa60Ta,

MCXaHUYCCKass MOIIHOCTBb, IMPU OIMMMUCAHUHN IPABWIBHO TPAKTOBATH




(U3HYECKUN CMBICHT HCIIOJIB3yEeMbIX BEIWYMH, UX O00O3HAUYCHUS H
CIUHUILI, HaXOJHTh bopMyIIBI, CBSI3BIBAIOLIME  JAHHYIO

(U3NYECKYIO BEIMYUHY C IPYTUMH BETHUYUHAMU

10.5

OnuceiBaTh HM3yYCHHBIC TEIJIOBBIC CBOWCTBA TN W TEILIOBBIC
SIBJICHHSI, WCIOJB3ysS (U3UYECKUE BEIMYUHBI: JaBJICHUE Tas3a,
TeMIeparypa, CpeIHSS KHHETHYECKas DHEPrus XaoTHUYSCKOTO
JBUKEHUS MOJICKYJ, CpPEIHEKBAJApAaTHYHAS CKOPOCTh MOJICKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS OSHEprusi, pabora Tasa,
KO3 (HUIMEHT TOJE3HOr0 ACHCTBHS TEIUIOBOTO JBHUTATENS; MPHU
OTMMCAHWHM  TPABWJIBHO  TPaKTOBaTh  (PU3WYECKHIA  CMBICTT
WCIIOJIB3YEMBIX BEIUYMH, UX 0003HAUCHUS W CIWHHUIIBI, HAXOIUTh
(GbopMynBI, CBS3BIBAIONIUE JAHHYIO (U3WYECKYI0 BEIWYHUHY C

JPYTUMH BEIMYMHAM

10.6

OnunceiBaTh W3y4EHHBIE DJIIEKTPUYECKHE CBOWCTBA BELIECTBA M
JNIEKTpUYECcKHe sBJIEHUS (TPOLECCHl), HCIOJIBb3YS (U3NYECKUE
BEJIMUYMHBI:  DJIEKTPUYECKUH  3apsf],  DJIEKTpUYECKOe  TOJe,
HaIpspKEHHOCTh  TOJIA, NMOTEHIMAN, Pa3HOCTh INOTEHLHUANIOB; IIPH
ONMCAaHUM  NPAaBWIBHO  TPAaKTOBaTh  (PU3MYECKHH  CMBICH
UCIOJb3yEeMbIX BEJIMYMH, UX 0003HAUYEHUS M €IMHMIIbI; YKa3bIBaTh
(GopMynbl, CBA3BIBAIOIIME JAHHYK (DU3MUYECKYIO BEIMUYUHY C

APYIruMHu BEJIMUYMHaAMU

10.7

aHAIM3UPOBATh (DU3HUECKHUE IMPOLECChl U SBJICHUS, HCIOJb3YS
(u3nueckre 3aKOHbI U MPUHIIUIBI: 3aKOH BCEMUPHOTO TATOTEHUS, |,
II m III 3akonbl HprOTOHA, 3aKOH COXpaHEHUS MEXAaHUYECKOU
SHEPrUM, 3aKOH COXPAaHEHHUs HMIIYJIbca, MPUHILHUIT CYNEPIIO3ULINU
CWJI, TPHUHLMUII DPABHOIMpPABUS HMHEPUHUAIBHBIX CHCTEM OTCYETA;
MOJIEKYJIIPHO-KUHETHUECKYI0 ~ TEOPHIO  CTPOEHHUS  BEIIEeCTBa,
ra3oBbI€ 3aKOHBI, CBSI3b CPEIHEN KHHETUYECKON SYHEPTHH TEIIJIOBOTO
JBUKEHHST MOJIEKYNI ¢ aOCOJIOTHOM TemrepaTypoi, MepBblii 3aKOH
TEPMOJUHAMHKHU; 3aKOH COXpPAHEHHUS DJIEKTPUUECKOTO 3apsja,
3akoH KynoHa; mpu 3TOM pa3inuaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTH4eCKOe BBIpaXEHHE WM YCJIOBUSA (TPaHUIIBL,

001acTH) MPUMEHUMOCTH

10.8

OOBACHATH OCHOBHEIC MMPUHIUIIBL JIeNCTBUA MalllvH, HpI/I60pOB u
TCXHHUYCCKHUX YCTpOﬁCTB; pa3jiinuatb YCIOBUA HUX 0e30MmacHoro

HCII0JIb30BaHUS B IIOBCEIHEBHOM KU3HU




10.9

BBITIONHATE  OKCIIEPUMEHTHI TIO0  HMCCIEAOBAHUIO  (PU3UYECKUX
SIBJICHUW W TPOILIECCOB C WCIOJB30BAHUEM MPSMBIX U KOCBEHHBIX
U3MepeHuit; mpu 3ToM (opMmynupoBarh mnpobiemy (3amady) u
TUTIOTE3y Yy4eOHOTO OKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOTO o0opyI0BaHUS, MIPOBOIHTH OITIBIT u

(hopMyIMpOBaTh BHIBOIBI

10.10

OcCymecTBiATh TpPsSMbIE UM KOCBEHHBIE HM3MEPEHHUs (PU3UIECKUX
BEJIMYMH; [IPU 3TOM BbIOMpaTh ONTUMAJIBHBIA CLIOCOO U3MEPEHUS U
WCIIONb30BATh  M3BECTHBIE  METOJbl  OLICHKH IOIPEIIHOCTEN

A3MEpEeHUN

10.11

HccnenoBaTh 3aBUCHMOCTH MEXAY (PU3MYECKHMMH BEJIMYMHAMH C
WCTIOJIb30BAHUEM TPSMBIX W3MEPEHHM; MPU 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHUPOBATh PE3yIbTaThl TOJYYEHHOW 3aBUCHMOCTH
(bM3UYECKUX BEIIMUMH B BHJIE TAOIUIl U TpadUKOB, JI€1aTh BHIBOJIBI

10 pe3yJibTaTaM UCCIIEOBaHUS

10.12

CobOmoaTh mpaBwia 0e€30IacHOr0 Tpyda MpU TMPOBEACHUU
WCCIEAOBAaHUM B paMKax y4eOHOTO DJKCIEpPUMEHTa, Y4eOHO-
HUCCIIEI0BATEILCKON u MPOEKTHOM NEeATEIbHOCTU C
WCIOJIb30BAHUEM HU3MEPHUTENbHBIX YCTPONCTB M J1a0OPaTOpHOTO

000pyI0BaHUS

10.13

Pemate pacu€rHble 3amauyuM  C  SBHO 3aJaHHOW  (Qu3HUecKOn
MOJIEJIbIO, UCIIOJIB3YS (PU3HUECKHE 3aKOHBI M IPUHITUIIBI; HA OCHOBE
aHajM3a YCIIOBHS 3aJladyd  BBIOMpATh (PU3WYECKYI0 MOJECIb,
BBIJICIIATh (DU3UYCCKUE BEIMYUHBI U (OPMYJIBI, HEOOXOIUMBIE JIIsSI
e€ peleHus, NPOBOIUTh pPacu€Thl W OICHUBATh PEATbLHOCTh

IMOJIYYCHHOI'O 3HAaUCHUA (1)I/I3I/I‘leCKOI>'I BCINYHHBI

10.14

Pemars Ka4CCTBCHHBIC 3aJa4du: BBICTPAUBATb JIOTHUYCCKH
HCIIPOTHUBOPCUUBYHO  LCIIOYKY paccyncz[eHHﬁ C OHOpOﬁ Ha

N3YUYCHHBIC 3aKOHbI, 3dKOHOMCPHOCTH U (1)I/ISI/I‘IGCKI/IC SIBJICHHA

10.15

Hcnonb3oBaTh MpH pelIeHUMM Y4YeOHBIX 3aJady COBPEMEHHBIE
UH(POPMALIMOHHBIE TEXHOJIOTUU Ui MOMCKA, CTPYKTYpUPOBaHUS,
UHTEpIpeTallui U NpeACTaBiIeHNs Yy4eOHOW U HAayYHO-NOMYJISIPHOM
UHpOpMaLlUK,  TOJNYYEHHOH W3  pa3jIM4yHBIX  HUCTOYHHKOB;

KPUTHYCCKH aHAJIM3UPOBATH IMOJTYIAECMYTO I/IH(l)OpMaI_II/IIO

10.16

[IpuBoaMTH MpUMEpPHI BKJIA/1a POCCUMCKUX U 3apyOeKHBIX YUEHBIX-

(I)I/I3I/IKOB B Pa3BUTHUC HAYKU, 00BsICHEHHE MpOLECCCOB OKPYKAIOIICTO




MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOT Ui

10.17

Hcnonb30BaTh TeOpEeTHUECKHUE 3HAHUS 1O (PU3HWKE B MMOBCEIHEBHOM
KU3HH Ui oOecriedeHusl O€30MacHOCTH TIpH  OOpamieHUH ¢
npuOopaMu M TEXHUYECKUMHU YCTPOMCTBAMHM, ISl COXpaHEHUs
3I0pOBBSI U COOJIOACHUS HOPM DSKOJOTMYECKOTO TIOBE/ICHUS B

OKpYKalollel cpene

10.18

Paborate B rpymnme ¢ BBIIOJTHEHHWEM Pa3IUYHBIX COIHATBHBIX
poJieit, TuTaHupPOBaTh pabOTy T'PYIIHI, PAIIMOHATIBHO PACIPEICIIsITh
00s13aHHOCTH W TUIAHUPOBATh JEATEIHBHOCTh B HECTaHIAPTHBIX
CUTYyaIusaX, aJIeKBaTHO OIICHUBATH BKJIAJ[ KKJIOTO U3 YYACTHUKOB

IPYIIBI B pEHIEHUE paccMaTpuBaeMOn MpoOIeMbl

11 KJIACC

Kox
NpoBepPsieMoro
pe3yJabTarTa

IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero o001ero o0pa3oBaHusi

11.1

JleMoHCTpHpOBaTh Ha MpUMEpPax pojib U MeCTOo (U3UKU B
(hopMHUpOBaHUM COBPEMEHHON HAyYHOW KapTUHBI MUpA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHM M  TEXHOJOTHM, B  MPAKTUYECKOU
NEeSITeNIbHOCTH  JIIOJIEeH, ILIeIOCTHOCTh M EIUHCTBO (U3NYECKOM

KapTHUHBI MUpa

11.2

YuuThIBaTh TPAaHUIBl TPUMEHEHHS HW3YYCHHBIX (DU3UYCCKUX
MOJICJICH: TOYEUYHBIM JJICKTPUYCCKUN 3apsj, SAACpHas MOJENb
aToMa, HYKJIOHHas MOJEIIb AaTOMHOIO sjapa TMpd PEHICHUN

(I)I/ISI/I‘IGCKI/IX 3aJa4

11.3

Pacnio3naBare ¢usnueckue sABIEHUS (IIPOIECCHI) U OOBICHATH HUX
Ha OCHOBE 3aKOHOB JJICKTPOJMHAMUKHA W KBAaHTOBOW (H3HUKH:
AJIEKTPUYECKasi MMPOBOJAMMOCTh, TEIUIOBOE, CBETOBOE, XMMHYECKOE,
MarHUTHOE  JIEHCTBUS  TOKa, B3aUMOJICHCTBHE  MarHUTOB,
ANIEKTPOMArHUTHAsT WHAYKIUS, ACWCTBHE MAarHUTHOTO TIOJiA Ha
IPOBOJAHUK C TOKOM M JBIDKYHIUICS 3apsif, DJIEKTPOMAarHUTHBIE
KoJeOaHusT U BOJIHBI, MPSMOJIMHEHHOE paclpOCTpaHEHHE CBETa,
OTpakeHHe, TMpeloMIIeHHe, UHTeppepeHus, AuPpakuus U

nojigpu3anus  CBETa, AUCHCPCUA  CBCTA, (I)OTOBJICKTPI/I‘-IGCKI/Iﬁ




apdekr (poroaddekr), cBeroBoe naBIeHUE, BO3HHUKHOBCHHE
JMHEHYaToOro CHEeKTpa aroMa BOJOPOJA, ©CTECTBCHHAs |

HNCKYCCTBCHHAA paJuOaKTUBHOCTDb

114

OnwuceiBaTh H3YyYEHHBIE CBOWMCTBA BEIIECTBA (DIIEKTPHUYECKHE,
MarHUTHBIE,  ONTHYECKHE,  DIEKTPUYECKYI0  IPOBOJUMOCTD
pPa3IMYHBIX Cpel) U DBJIEKTPOMAarHUTHbIE SIBJIEHUS (TIPOLECCHI),
UCTIONB3YS (DM3WYECKHE BEIUYMHBI: DJICKTPUYECCKUN 3apsid, cuja
TOKa, AIIEKTPHUYECKOE HarnpsDKEeHUe, AIIEKTPHUYECKOE
CONPOTHUBIIEHUE, pa3HOCTh TnoTeHnuanoB, JJIC, pabota TOKAa,
WHAYKIMST MarHUTHOTO 1oy, cuia Awmmepa, cuia Jlopera,
WHAYKTHBHOCTh KaTYIIKH, SHEPTHUS JIEKTPUIECKOTO U MAarHUTHOTO
MOJIEH, MEepPHOJT U YacToTa KojeOaHuM B KoJjeOaTeJIbHOM KOHTYpE,
3apsi/i M CHJIa TOKa B TIPOIIECCe TAPMOHMYECKUX AIEKTPOMArHUTHBIX
KoJiebaHu#, POKYCHOE pacCTOSIHUE M ONTHYECKAs! CUJIA JIMH3BI, TIPH
ONHMCAaHWHM  TPAaBWIBHO  TPAKTOBAaTh  (PU3MYECKHA  CMBICH
WCTIONIb3yEeMBIX BEJIIMYHMH, WX 0003HAUYEHUS M CIUHHIIBI; YKa3bIBaTh
(GopMyNBI, CBS3BIBAIOIIME JaHHYIO (HU3UYECKYIO0 BEIUYHUHY C

APpYruMHu BEJIMUYUHaAMU

11.5

OnuceiBaTh HW3Y4YCHHbIE KBAHTOBBIC SIBIIEHUS M IPOLIECCHI,
UCTOoNb3ys (U3MYECKHE BEIMYHUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JJTMHA BOJHBI U YaCTOTa CBETA, SHEPTUs U UMIYJIbC POTOHA,
HNepuoJi TMojiypacrajga, OHHEpPrusi CBA3M AaTOMHBIX sJep; MpHU
OMHMCAaHMM  MPABWJIBHO  TPakTOBaTh  (PU3MYECKHI  CMBICH
UCIOJIb3YEeMbIX BEJTMYHMH, UX 0003HAUEHUS U €MHUIIbI; yKa3bIBAaTh
(GbopMynbl, CBA3BIBAIOLIUE JAHHYIO (U3WYECKYI0 BEIUYUHY C
JPYTUMH  BEJIMYMHAMH, BBIYUCIATh 3HaueHUe (pusmyeckoi

BCINYHNHBI

11.6

Ananmu3upoBaTh (DU3HYECKHE IPOLECCHl U SIBJICHHS, HCIOJb3YS
¢usnyeckue 3aKOHbl M OpUHOMNBL: 3akoH Oma, 3aKOHBI
H0CJIeI0BATEIbHOTO U NapaljIeIbHOIO COEAMHEHHs MPOBOJIHUKOB,
3akoH JIxoyns — JleHma, 3aKkOH SJIEKTPOMAarHUTHOW WHIYKLWH,
3aKOH  NPSAMOJIMHEWHOTO  PAaclpOCTPaHEHMs] CBETa, 3aKOHBI
OTPaXCHMsI CBETA, 3aKOHBl IMPEJIIOMIICHUS CBETA, YypaBHEHHUE
OiHiTelHa 1t poTod(h(exTa, 3aKOH COXpaHEHHsI SHEPTUHU, 3aKOH
COXpaHEHUS MMIYJIbCA, 3aKOH COXPaHEHHUs DIIEKTPUUYECKOIO

3apdaad, 3aKOH COXpaHCHUSA MACCOBOI'0 4YHCIIA, MOCTYJIATHI Bopa,




3aKOH PaJiMOAaKTUBHOTO pacmnaja; pu 3TOM pa3jiudaTh CIOBECHYIO
(hOpMYITMPOBKY 3aKOHA, €ro MAaTeMaTHYeCKOE BBIPAKCHUE W

ycioBus (TpaHullbl, 00JaCTH) TPUMEHUMOCTH

11.7

OHpeI[eJIﬂTL HaIpaBJICHUEC BCKTOpAa HMHAYKIMKU MArnuTHOTO IIOJIA

MIPOBOJIHUKA C TOKOM, CUJIbI AMriepa u cuiibl JlopeHna

11.8

CtpouTh ¥ ONKUCHIBaATH H300paKEHUE, CO3/1aBAEMOE IIJIOCKUM

3€pKajJoM, TOHKOW JIMH3011

11.9

BEIMONHATE  AKCIEPUMEHTHI 10  HMCCIEOBAHUIO  (U3UIECKUX
SIBIICHUI W TIPOIIECCOB C HCIOJH30BAHUEM TNPSMBIX W KOCBEHHBIX
u3MepeHui; mpu 3ToM (GopMmynupoBarh mnpoOiemy (3amgady) u
TUMOTEe3y y4eOHOTO OSKCIEpUMEHTa, COOMpaTh YCTaHOBKY W3
MIPEATI0KEHHOTO o0opynoBaHus, IPOBOJTUTH ONMBIT W

(hopmMyIUpOBaThH BBIBOJIBI

11.10

OcymiecTBiATh MpsIMbIE U KOCBEHHbIE H3MEpEHUs (HU3HUECKUX
BEJIMYMH; [IPU 3TOM BBIOMpaTh ONTUMAJIBHBIA CLIOCOO U3MEPEHUS U
WCIIOJb30BATh  M3BECTHBIE  METOJbl  OLIEHKH IOrPEIIHOCTEN

U3MEpEeHU I

11.11

Hccnenosathb 3aBUCHUMOCTH buzHyecKux BEJIMYHMH c
HCIIOJIb30BAHUEM TPSMBIX HU3MEPECHUN; TIPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHPOBATh PE3yJbTaThl IMOJYYCHHON 3aBUCHMOCTH
(bM3UYECKUX BEJIMYMH B BHJIEC TAOIUIl U Tpa(UKOB, JI€JaTh BHIBOJIBI

I10 pE3yJIbTaTaM HMCCICI0OBAHHUA

11.12

CoOmiogaTe mpaBuia O0€30MacHOrO Tpylda IMpU MPOBEACHUU
UCCIIEOBAaHUN B paMKax y4yeOHOTro OKCHEpUMEHTa, y4eOHO-
UCCIIe0BATENbCKON u MPOEKTHOI NesITeTbHOCTU c
UCIIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB U J1a00OpaTOpPHOTO

000pyI0BaHUS

11.13

Pemate pacu€rHble 3amauyuM  C SBHO 3aJaHHOW  (U3MUYECKOU
MOJIETIbIO, UCTIOJB3YS (PU3NYECKUE 3aKOHBI U MIPUHIIUIIBI; HA OCHOBE
aHallk3a YCIIOBUSA 3aJaud BbIOMpaTh (UIUYECKYI0 MOJETb,
BBIICTIATH (PU3MUECKUE BETUYUHBI U (POPMYIBI, HEOOXOIUMBIE IS
e€ pelleHus, NPOBOIUTh PACUEThl U OLIEHUBATh PEaJTbHOCTh

IMOJIYYCHHOTI'O 3HAUCHU A (1)I/ISI/I‘IGCKOI\/'I BCIIMYHHBI

11.14

Pemate Ka4CCTBCHHBIC 3agadyu: BBICTPpAanNBATb JOTHUYCCKHU
HCTIPOTUBOPCUUBYIO  LCIIOYKY paCCY)KI[CHI/Iﬁ C OHOpOfI Ha

HU3YUYCHHBIC 3dKOHBI, 3dKOHOMCPHOCTH U (I)I/I3I/I‘-IGCKI/IG SABJICHUA




11.15

Hcnonb3oBarh mnpu pelleHUH Y4eOHBIX 3aJa4 COBpPEMEHHbIE
WH(POPMAIIMOHHBIE TEXHOJOTUU JUIS TOWMCKA, CTPYKTYpUPOBaHUS,
MHTEPIPETAMY U IPEICTABICHUS yYEOHON U HAy4HO-IOIMYJIIPHOU
UHPOpMALMK,  TONYYEHHOH W3  pa3jM4yHBIX  HCTOYHHKOB;

KPUTHYCCKH aHATM3UPOBATH MOJTyIacMyto HH()OpMAIIHIO

11.16

OOBSACHATH MPUHLMIIBI JEHCTBUS MAIIUH, IPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3yinyaTh YCIOBUSA MX O€30MaCHOI0 UCIOJb30BaHUS B

NOBCEIHEBHOU KU3HU

11.17

[IpuBOUTE MpUMEpPHI BKJIa/a POCCUMCKUX U 3apyOeKHBIX YUEHBIX-
¢Gu3MKOB B  pa3BUTHE HAyKd, B OOBSICHEHHE IPOLIECCOB

OKPYXKAIOILET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTUI

11.18

Hcnonb3oBaTh TeopeTHUecKUe 3HaHUS MO (PU3KMKE B MOBCEIHEBHOM
KU3HU 11 oOecmedeHus: O€30MacHOCTH TIpU  OOpaleHuu ¢
npuOopaMi M TEXHUYECKUMH YCTPOWCTBAMH, IUISI COXpaHEHHS
3I0pOBbsI U COOJIIO/IEHUST HOPM DSKOJIOTHYECKOI'O IOBEJCHUS B

OKpY»Kalollen cpene

11.19

PaGoraTh B rpyIiie ¢ BHINOJIHEHHUEM Pa3IMYHbIX COLMATIBLHBIX POJIEH,
IUIaHUPOBaTh ~ pabOTy TPYIIbL, PAUMOHAIBHO  pacHpeAcssaTh
00s13aHHOCTM ¥ TUIAHUPOBATh JIEITEIHLHOCTh B HECTaHIAPTHHIX
CUTYallUsIX, aJIeKBaTHO OLEHHMBATh BKJIAJ] KaXJOTO M3 yYaCTHHUKOB

TPYIIIBI B pellIeHHE paccMaTpuBaeMoi poOiIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasjaeina

Kona nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METObI HAYUHOI'O [TIO3HAHUA

1.1

®uszuka — Hayka o mnpupoje. Hayunsle
METO/Ibl TIO3HAHMSI OKPYXKAIOUIEro MHpa.
Ponp skcnepuMeHTa M TEOpuHM B Ipolecce
MO3HAHUS  MPHUPOABI.  DKCHEPUMEHT B

¢dusnke

1.2

MopenmupoBanue (PpU3NYECKUX SBICHUA W
MPOIECCOB. Hayunsie TUIIOTE3BI.
®usnyeckue 3akOHbl U Teopuu. ['paHuIbI
MPUMEHUMOCTH  (PU3UYECKHX  3aKOHOB.
[Ipunmun cootBercTBUs. Ponb U mecto
¢bu3nkn B (GOPMHUPOBAHHUU COBPEMEHHOU
HAay4HOM KapTUHBI MHpa, B MPaKTHYECKOU

NEeITEIbHOCTH TI0IEN

MEXAHHKA

KMHEMATHUKA

2.1.1

MexaHndeckoe JBHXKCHUC.
OTHOCUTENHLHOCTD MEXaHUYECKOI'O

neuxeHus. Cucrema otcuéra. Tpaektopust

2.1

[Tepemenienue, CKOpPOCTb (cpenusist
CKOpPOCTb, =~ MTHOBEHHasi  CKOpPOCTb) U
YCKOpEHUE  MaTepHalbHOM  TOYKH, UX
MPOEKIMM HAa OCH CHCTEMBI KOOPAMHAT.
CrnoxeHue TmepeMElIeHUd U CJIOKEHHUe

CKOpOCTEN

PaBHOMepHOE u PaBHOYCKOpPEHHOE
npsMoJIMHEeHOe — aBwkeHue.  ['paduxu
3aBUCUMOCTHU KOOPJAMHAT, CKOPOCTH,

YCKOPCHUA, nyTHn n NEpeMCIICHUA




MaTepHaJILHOﬁ TOYKHU OT BPCMCHU

CBoboxaHoe najieHne. YCKOpeHue

CBOOOTHOTO MaACHUSA

KpuBosmueiinoe newkeHue. PaBHOMeEpHOE
JBUXXCHUC MaTepHaHBHOﬁ TOYKHU 10
OKPY’KHOCTH. YTJIOBas CKOPOCTb, JTMHEWHAs
CKOpOCTb. [Iepuon u 4acToTa.

LleHTpOCTpEMHUTEINEHOE YCKOPEHHE

TexHuueckue  yCTpOWCTBA:  CIHJIOMETD,
JBUJKCHHE CHApAJIOB, LIEITHBIE U PEMEHHBIE

nepeaadn

[IpakTnueckue paboTHI. Nsmepenue
MTHOBEHHON  ckopoctu.  MccnenoBaHue
COOTHOILICHU MCXKIY IIyTAMU,
MPONJEHHBIMU TEJIOM 32 MOCJIEe0BaTEeIbHbIE
paBHblE  MPOMEXYTKH  BpPEMEHH  IpHU
PaBHOYCKOPEHHOM JBHM)KEHUU C HayaJIbHOMN
CKOpOCTbIO, paBHOW Hymo. M3ydeHue
JNBUKEHHUS IIapuKa B BSI3KOM KHIKOCTH.
W3ydyenue nBukeHHs Tena, OpOLIEHHOTrO

TOPHU30HTAJIbHO

2.2

JUHAMUKA

2.2.1

[Ipuniun  oTHOocuTenbHOCTH [ anmumes.
IlepBriit 3akoH HproToHa. MHepruanbHbie

CHCTEMEI OTCUETa

222

Macca Tena. Cuna. ITpuHnmn

CYNECPIIO3UIINHN CUTT

223

Bropoi 3akoH HeroTtoHa 1 MaTepuanibHOU
TOYKA B HHEPUUAIBHOW CHUCTEME OTCYETA
(MUCO). Tperuit 3akoH HploToHa mns

MaTCpHUAJIbHBIX TOUCK

224

3akoH BCECMUPHOTO TATOTCHUA. Cuna
TSAXKCCTH. HCpBaSI KOCMHYCCKAsA CKOPOCTh.

Bec Tena




225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUs
CKOJIbXECHUST W CWJIa TPEHUS  IOKOS.
Kosdduument TPEHUSL. Cuna
COTIPOTHUBJICHUSI TIPU JBWKCHUU Tela B

KHUAKOCTHU UJIN Ia3€

2.2.7

HOCTYHaTeJIBHOG n BpallaTCJIbHOC

JBIKEHHME a0COJIFOTHO TBEPIOTO Tesa

2.2.8

MomeHT CHJIBI OTHOCHUTEIIEHO ocH
Bpamenus.  Ilnedo  cmibl.  YcnoBus

paBHoBecus TBEporo tena B MCO

229

TexHuyeckue yCTpOMCTBA: MOIIIUITHUKH,

JABMKCHUE NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTnueckue paboTHI. N3yuyenune
JIBUYKECHHUS Opycka 10 HAaKJIOHHOMN
IUIOCKOCTH TOJl JCWCTBHEM HECKOJIbKUX
cun. HccrnenoBanue 3aBHCHUMOCTH — CHJI
yIPYrocTH, BO3HUKAOIIUX B
nepopMupyeMoil MpyXKHUHE U PE3HHOBOM
oOpaslie, OT BETUYMHBI UX JepopMaruu.
Uccnenosanue YCIIOBUU paBHOBECHUS

TBépI[Ol"O T€J1a, UMCIOIIECTO OCh BpalllCHUSA

2.3

3AKOHb

I COXPAHEHUS B MEXAHUKE

2.3.1

I/IMHYHBC MaTepHaﬂLHOﬁ TOYKH, CHCTCMbI
MAaTCPpHAJIbHBIX TOYCK. I/IMHy.]'IBC CHJIBI H

HN3MCHCHUC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHeHus wumiyiasca B HCO.

PeaktuBHOE ABMKEHHE

233

PaGoTa cunel

234

MomtHoCTE CHIIBI

2.3.5

Kunernueckas OHEPTHUA MaTepHaHBHOﬁ

TOYKH. TeopeMa 0 KHHETHYECKOM SHEPrun

2.3.6

IloTenumanbHas OHEPTHA. IloTenumnanbHas

SHEPTUs yIIpyro nepOopMUPOBAHHOM




npyxusbsl. lloTeHnuanbHas sHeprust Tena

BOJIM3M MOBEPXHOCTH 3EMIIH

HOTGHHI/IEUII)HI)IG n HCIIOTCHIIMAJIbHBIC

cwibl. CBsi3b pabOThl HENMOTCHIUATBHBIX

2.3.7 CWJI C U3MEHEHUEM MEXaHWYECKOW 3HEepruu
CUCTEMBI  TEIL 3akoH COXpaHEHUS
MEXaHUYECKOM SHEPruun

2.3.8 VYupyrue v Heylpyrue CTOJIKHOBEHHS

539 TexHnueckue ycTpouCcTBa: IBUKEHHUE PAKET,

o BOJIOMET, KOTIEep, NPYKUHHBIN ITUCTOJIET

[IpakTnueckue pabGoThl. M3ydeHue CcCBs3U

. CKOPOCTEH Teln MpU HEYNPYroM yaape.

UccnenoBanue cBsism  pabOTBI  CHIIBI €

M3MEHEHHEM MEXaHMISCKOM OHEPruu TCja

MOJIEKVJISAPHASA ®U3NKA U TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-
KUHETUYECKON  TEOpHH. BpoyHoBckoe
JIBIDKCHHE. Hudbdyzus. Xapakrep
OBUKEHUST W B3aUMOJCWCTBHSI  YaCTHIL

BEIlECTBA

Mogenu cTpoeHusi ra3oB, XKUIKOCTEH U
TBEPIABIX TET W OOBSICHEHHWE CBOMWCTB

BCIICCTBA HAa OCHOBEC 3THUX MOI[GJ'ICI‘/'I

Macca MOJICKYIIL. KommyecTBo BemiecTna.

[Tocrosinaas ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u €€

usmepenue. [llkana remneparyp Lienscus

Mopnens upeanpHoro rasa. OcHOBHOeE
YPaBHEHUE  MOJIEKYJISIPHO-KUHETHUECKON

TCOpUHN UACAIILHOTO I'a3a

AbcomoTHass  Temmeparypa Kak ~ Mepa
CpeIHEN KMHETUYECKON SHEPIrUU TEIJIOBOIO

IBIOKeHUs yactull raza. lllkana remmneparyp




KenbpBuna

VpaBnenue Knamneiipona — Menaeneesa.

3akoH JlanpTOHA

l'azoBele  3akonbl.  M3ompomeccsl B
U/ICaIbHOM rase c MIOCTOSIHHBIM
KOJIMYECTBOM BEILIECTBA: u30TepMa,

n30Xxo0pa, n3odapa

TexHuueckue  yCTpOWCTBA:  TEPMOMETD,

OGapometp

3.1.10

[IpakTnueckue pabotel. M3mepenune macchel
BO3/1yXa B KJIACCHOM KOMHAre.
Hccnenosanune 3aBUCUMOCTH MEXITY
napaMeTpamMl  COCTOSIHUSL — Pa3pexeHHOIro

rasa

3.2

OCHOBbI TEPMOJIMHAMUKH

3.2.1

TepMmonunamuyeckasi cucremMa. BHyTpeHHss
SHEpPrusi TEPMOJMHAMHYECKON CHCTEMbI U

CIIOCOOBI €€ N3MEHEHN

3.2.2

Konuuectso TEIUIOTHI u pabora.
Buytpenusis SHEprusi  OJHOATOMHOTO

HACaJIbHOI'O ra3a

3.2.3

Buapl Tennonepenaun: TEIIONPOBOJHOCTD,
KOHBEKIUs, H3aydyeHHue. TermmoéMKoCTh
Tela. YJelnbHas TEMIOEMKOCTh BeEIeCTBa.
Pacuér KOJIMYECTBA TEIIOTHI pu

TCILIonCpCaavuc

3.2.4

[TepBsrii 3aKOH TEPMOTUHAMHUKH.
[Ipumenenue epBOro 3aKOHa
TEPMOIUHAMUKHU K M30IIpOIECCaM.

I'paduueckas uuTeprperanus paboTh raza

3.2.5

TermoBsle MammHbl. [IpuHIUIBL AeHCTBUA
TEMJIOBBIX MAaIlHH. [IpeoOpazoBanus
SHEpPruu B TEMJIOBBIX MaIlHax.

Kosdduunent noneznoro aeictus (nanee




— KITJ) remnoBoit mamunsl. Hukn Kapuo u

ero KIIQ
Bropoit 3aKOH TEPMOJMHAMUKH.
326 HeobOpatumocte mporieccoB B IpUpOJIE.
o TeroBble  aBUrarenn.  DKOJOTHYECKHE
poOJIEMBI TETJIOIHEPTreTUKU
TexHuueckue  yCTpOWCTBA:  JIBUTaTellb
3.2.7 BHYTPEHHETO CrOpaHus, OBITOBOM
XOJIOIUJIbHUK, KOHIULIMOHED
328 [IpakTnueckue paboTHI. Nsmepenue

YAEIBHOW TEIUIOEMKOCTH

AT'PETATHBIE COCTOSHNUA BEILIECBA. ®A30BbIE

ITEPEXO/IbI
[Tapoob6pa3zoBanue u KOHJICHCAIIHS.
331 Hcnapenne n kuneHue. YaenabHas TEMIOTa
o napooOpa30BaHUSL. 3aBUCUMOCTh
TeMIIepaTyphbl KUMEHUS OT AaBJICHUS
130 AGCOmIOTHAs U OTHOCHUTEJIbHAS BIAXKHOCTh
o BO3ayxa. HachlleHHslil nap
Teépmnoe Temo. Kpucraimmueckue U
133 amop(dubie Tena. AHM30TPOINHUS CBOMCTB
o KPUCTAILJIOB. Kunxue KPUCTAJLIBIL.
33 CoBpemeHHbIEe MaTepuabl
134 [InaBnenue w kpucramnuzauus. Y aeiabHas
o TeruioTa miasneHus. Cyonumanus
3.3.5 YpaBHEHHE TEILIOBOTO OajlaHca
Texnuyeckne yCTpOICTBA: TUTPOMETP H
IICUXPOMETP,  KaJOPUMETP, TEXHOJIOTHU
3.3.6 IIOJIyYEHUSI COBPEMEHHBIX MAaTEpUajoB, B
TOM 4yucIie HaHOMaTEPUAJIOB, u
HAaHOTEXHOJIOTUU
337 [IpakTrueckue paboTHI. N3mepenune
o BJIQ)KHOCTH BO3/yXa
4 OJIEKTPOJMHAMUKA




OJIEKTPOCTATHUKA

OnexkTpuzaiys Tell. DJIEKTPUUECKUN 3apsij.

1 JIBa Buzia 31E€KTPUYECKUX 3aps/I0B
[IpoBogHUKH, JTUDJICKTPUKHU "
4.1.2
MOJIYTIPOBOIHUKH
4.1.3 3aK0oH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
4.1.4 B3aumoneiictue 3apsiioB. 3akoH Kymnona
Onekrpuueckoe mojne. Hanpspk€HHOCTD
415 3IIEKTPUUECKOTO oJIs. [TpuHIIMn
o cynepno3uiu. JIMHUM ~ HanpsLKEHHOCTH
ANEKTPUYECKOTO MO
416 PaGora cun anekTpocTaTUYECKOro MOJS.
4.1 o IToTenmman. PasHoCTh IOTEHINAIOB
[IpoBOHMKM ¥ JUAJIEKTPUKH B TIOCTOSTHHOM
4.1.7 3JIEKTpUYECKOM TmoJie. Jlusnexkrpuueckas
IIPOHMIIAEMOCTD
DNIEKTPOEMKOCT. Konpaencarop.
4.1.8 DJIEKTPOEMKOCTh TUIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsyKEHHOT0 KOHJIEHCAaTopa
TexHuueckue yCTpOMCTBA: AIIEKTPOCKOII,
419 3JEKTPOMETP, JIEKTPOCTATHYECKAs 3allMTa,
o 3a3eMJICHUE ANEKTPONPUOOpPOB,
KOHJIEHCATOP, KCEPOKC, CTPYMHBIN IPUHTED
4110 IIpakTuueckue paboTHI. H3mepenne
o 31EKTPOEMKOCTH KOHIEHCAaTOpa
ITOCTOSHHBIN DJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX
CPEIAX
VYcnoBust  CylIeCTBOBAaHUS — NTOCTOSIHHOTO
4.2.1 JJIEKTPUYECKOTO TOKa. MCTOYHMKM TOKa.
42 Cuna Ttoka. [locTosIHHBIN TOK
4.2.2 Hanpsokenne. 3akon OMma ai1s ygacTka Lienu
123 DJIEKTPUYECKOE CONPOTUBIICHUE. Y AENbHOE

COIIPOTHUBJICHUEC BCIICCTBA




4.2.4

ITocnenoBarensHOE, napasuieIbHOE,

CMCHIAHHOC COCAMHCHUC MTPOBOAHHUKOB

4.2.5

PaGora oamekTpuueckoro - Toka. 3aKOH

Hxoyna — Jlenna

4.2.6

MOLIHOCTB JIEKTPUUYECKOTO TOKA

4.2.7

anexkTpoBwkymas cuna (nanee — 3/C) u
BHYTPEHHEE CONPOTHUBIIEHUE UCTOYHUKA
ToKka. 3akoH OMa /17151 TIOJIHOM (3aMKHYTO)

3JIEKTpUYECKOH 1enu. KopoTkoe 3aMbIkaHne

4.2.8

ONeKTpOHHas  MPOBOJUMOCTb  TBEPABIX
METaJIJIOB. 3aBUCHUMOCTb  CONPOTUBIICHUS
METaJIOB OT TEMITepaTypHl.

CBepXnpoBOAUMOCTh

4.29

OnekTpuueckuid Tok B Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

[TomynpoBOAHUKH. CobOcTBeHHas u
pUMeCHast POBOAUMOCTH
MOJTYTIPOBOTHUKOB. CaoiicTBa p-n

nepexoja. [lomynpoBoHUKOBBIE TPHUOOPHI

4.2.11

DJIEKTPUYECKU TOK B  DJIEKTPOJIUTAX.
DNEKTPOIUTHIECKAS JICCOLIAITHS.

DJIEKTPOJIU3

4.2.12

DIIEKTPUUYECKUI TOK B raszax.
CaMOCTOSITENLHBIE W HECaMOCTOSTSIIbHBIN
pasps. Paznuuneie THIIBI
CaMOCTOSITEIPHOTO  pa3psna.  MoJHus.

ITna3zma

4.2.13

TexHudyeckue  yCTpONCTBA:  aMIEpMETD,
BOJIBTMETP, pEOCTaT, MCTOYHUKU TOKa,
JJIEKTPOHATrpPEBATENbHbIE pubopHI,
JNEKTPOOCBETUTEIILHBIE pubopHI,
TEPMOMETD  CONPOTUBIICHMS, BaKyyMHBIN
JMOJ,, TEPMHUCTOPBI M (POTOPE3UCTOPHI,

HO.IIyTIpOBO,I[HPIKOBLIﬁ AUO0A, raJlbBaHHUKa




[IpakTnueckue paboTHI. N3yuenue
CMEIIAaHHOTO COEIMHEHUS PE3UCTOPOB.
4.2.14 N3mepenne OJIC uctouyHuka TOKa M €ro

BHYTpPEHHEro conpoTtusieHus. Habmonenue

IICKTPOJIH3a

11 KJIACC

Kon Koanposepsiemoro

HpOBepﬂeMbIe JIEMEHTBI COACPKAHUSA
pasaeiia 3JIEMECHTA

4 SJIEKTPOAMMHAMUKA

MAT'HUTHOE IIOJIE. DJIEKTPOMAT'HUTHAA MHAYKIWA

HOCTOSIHHBIG MAarHuThI.
43.1 §
BSaI/IMO)IeI/ICTBI/Ie IIOCTOSAHHBIX MAarHUTOB

MarnutHoe mnoJie. Bekrop MarHuTHOM
uHAykuud. [lpuHIun cynepno3uiu.
432 Jluaum marauTHOM WMHOyKuuu. KaptuhHa
JUHUMA MArHUTHOM HMHAYKIMU  TOJIS

ITOCTOSIHHBIX MarHuToOB

MarauTHoe 10Jie MPOBOJIHUKA C TOKOM.
Kaptuna  nuHuiA  1monasg  JUIMHHOTO
OpsIMOTO TPOBOJHUKA W 3aMKHYTOTO
4.3 433
KOJIBIIEBOTO TPOBOJHUKA, KATYIIKA C
TOKOM. OnbIT Opcrena.

BSaHMOHeﬁCTBHC IIPOBOIHHUKOB C TOKOM

Cuinia Amniepa, e€ MOyIb U
4.3.4
HaIpaBJICHUE

Cuna  JlopeHma, e€ Moaymp H
HarpasjeHue. JIBmKeHue 3apsHKeHHOU
4.3.5
YaCcTUIbI B OJHOPOJHOM MArHUTHOM

nosie. Pabota cunel Jlopenia

4.3.6 SIBIIeHUE DIEKTPOMATHUTHOW HHAYKIUU

4.3.7 [ToTok BekTOpa MarHUTHOW MHIYKLIMU




4.3.8

O/C WHYKIIUH. 3akoH

NIEKTPOMArHUTHOM MHAYKIMU Papanes

4.3.9

BuxpeBoe anexkrpuueckoe mnoiue. IDJC
WHAYKIAA B MPOBOJHUKE, IBUKYILIEMCS
MOCTYNaTEeIHHO B OJTHOPOJTHOM

MAar"gauMTHOM IIOJIC

4.3.10

[IpaBuiio Jlenna

4.3.11

NHIyKTUBHOCTS. SBnenue

camouHaykiuu. 3J]C caMouHIyKIIMn

4.3.12

3H€pFI/I$I MAardiuTHOIO IIOJIsI KaTYIIKH C

TOKOM

4.3.13

DIIEKTPOMArHUTHOE TT0JIE

4.3.14

TexHnyeckre yCTpOMCTBA: MOCTOSIHHBIE
MarHuThl, 3JIEKTPOMArHUTHI,
3JIEKTPOIBUTATEIb, YCKOPHUTENH
JJIEMEHTAPHBIX YacCTHLl, WHAYKIMOHHAs

I1€4Yb

4.3.15

[Ipaktnueckue  paboTel.  M3ydenwme
MarHUTHOTO TIOJII KATYIIKA C TOKOM.
HccnenoBanue JEWCTBUS TOCTOSTHHOTO
MarHMTa Ha  PaMKy C  TOKOM.
HccnenoBanue SIBIICHHSI

BHCKTPOMaFHHTHOﬁ HHAYKIOUH

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUS

5.1.1

KonebarenpHnas cucrema. CBoOOIHBIE
KoJieOaHus. I'apMoHNYECKHEe KoJieOaHusI.
[lepuon, wacrora, amrmumtyna u asa

KoJIeOaHuil

5.1.2

[IpyxuHHBII MasTHUK.

Maremarnueckuii MasiTHUK

5.1.3

YPaBHCHI/Ie TapMOHHUYCCKUX KOJICOAHMIA.
Kunemarnueckoe n JUHAMHUYCCKOC

OIIHCaHMUE KOJIeOATEILHOIO JABHOXKCHUA




5.14

[IpeBpamenue SHEPIUu pu
rapMoOHMYeckux  KojeOaHusx. CBs3b
aMIUTATYABI  KOJEOAHWW  HMCXOJIHOM
BEJIMYMHBI C aMIUIUTyJaMu KoJieOaHUM

€€ CKOPOCTH U YCKOPEHUS

5.1.5

KoneGarenpupiit  koHTYp. CBOOOAHBIC
AIIEKTPOMATrHUTHBIE KoJieOaHus B
U/IeaIbHOM ~ KOJIe0aTeIbHOM  KOHTYpe.
AHamoruss MeXIy MEXaHWYeCKUMU U
ANIEKTPOMArHUTHBIMHU KOJICOAHUSIMHU.

®opmyna Tomcona

3aKkoH COXpaHEeHUs SHEPTrUH B

nacaJbHOM KoJIe0aTEIEHOM KOHTYpPC

BBIHY)K)IGHHI)IG MEXAHNYCCKUC
konebanus. Pesomanc. PesoHancHas
KpHBasl. BreinyxieHHbIe

OJICKTPOMArHUuTHLBIC KOJe0aHMsI.

5.1.8

Ilepemennbii  Tok. CHHYCOMIATBHBIN

MIEPEMEHHBIN TOK.

5.1.9

MOoIIHOCTh MEPEMEHHOTO TOKA.
AMIUIUTYIHOE u JIEUCTBYIOIIEE

3HAYCHUEC CUJIbI TOKA U HAITPSOKCHHA

5.1.10

Tpanchopmatop. [IpousBoacTBo,
nepeaava u norpebieHue
ANEKTPUYECKOM SHEpPTrUu.
DKOJIOTUYECKUE PHUCKHU npu
MIPOU3BOJICTBE AIEKTPUUYECKON SHEPTHH.
Kynbrypa UCIIOJIb30BAHUS

OJICKTPOOHEPIUHA B MOBCEIHEBHOM KU3HU

5.1.11

Texnuueckue ycrpoiicTBa: ceiicMmorpad,
JIEKTPUYECKUI 3BOHOK, JIMHUU

QJICKTpoInepeaavd

5.1.12

[Ipaktuyeckue pabotel. MccnemnoBaHue

3aBUCHUMOCTH nepunona MaJIbIX




KojeOaHUN Tpy3a HAa HHUTH OT JJIUHBI
HUTH M Maccel rpy3a. HcecnepoBanue
MEPEMCHHOTO TOKa B j1(S20070 nu3
MOCIEN0BATEIBHO COCIMHEHHBIX

KOHJIEHCATOPa, KaTyLIKU U pe3UcTopa

52

MEXAHUYECKUE

N SJIEKTPOMATI'HUTHBIE BOJIHBI

5.2.1

MexaHn4yeckue BOJTHEI, YCIIOBUS
pactpoctpanenus. Ilepuoa. CkopocTb
paclpoCTpaHEHUs © JJIMHA  BOJIHBL.

HonepeqHLIe " IPOJO0JIbHBIC BOJIHBI

522

Wnrepdpepentus u  audpakuus

MEXaHNYCCKHUX BOJH

523

3Byk. Ckopocts 3Byka. ['pOMKOCTB

3ByKa. BeicoTa ToHa. TeMOp 3ByKa

524

DJIEKTPOMArHuTHBIE BOJIHBL. Y CJIOBHUS
W3JIYYEHUs] DJIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuenrainus BektopoB E, B u

U B 3JIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

525

CBolicTBa  3JIEKTPOMArHUTHBIX  BOJIH:
OTpaxxeHHe, peoMIIeHHE,
NoJIIpU3alus, Tudpakius,
uHTepPepeHIus. CkopocTb

OJICKTPOMAarduTHBIX BOJIH

5.2.6

[Ikana 3IIEKTPOMArHUTHBIX BOJIH.
[IprimeHeHue 31eKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHLI PaduoOCBA3U U TCICBUACHUS.
Pannonokanms. 9J'IeKTpOMal"HI/ITHOC

3arpsi3HCHUC Oprx(anmeﬁ CpCabl

5.2.8

Texnuueckue YCTPOWCTBA:
MY3bIKaJIbHbIE WHCTPYMEHTBI,
YJIBTPa3BYKOBAsl IUarHOCTHKA B TEXHUKE
U MEIULUHE, pajap, paJuoONpUEMHUK,

TeneBu30p, aHTeHHa, TenedoH, CBU-




IIC4Yb

53

OIITHUKA

5.3.1

[IpsimonuHeitHoe pacrpocTpaHeHne

CBETa B OJIHOPOJHOM cpene. JIyu cBera

5.32

OtpaxkeHue cBeTa. 3aKOHbBI OTPaKEHHUS
cera. llocrpoenme wn300pakeHHii B

TUTOCKOM 3€pKaJic

5.33

[penomieHre cBeTa. 3aKOHBI TPEIOMIICHHS
CBerTa. AOCOITIOTHBIH oKa3areib

peTOMIICHUS

534

[Tommoe BHYTPEHHEE OTpaKEHHE.
[IpenenbubIii yroi IIOJIHOTO

BHYTPEHHETO OTPAKECHUS

5.35

Hucnepcuss cBera. CnoXHBIM COCTaB

Oenoro ceeta. LIger

5.3.6

Cobuparoniue 1 paccerBaroIfe JTUH3BI.
Tonkast nuH3a. POKYCHOE PACCTOSIHUE U
ONTHYECKass CHJIa TOHKOM  JIMH3BI.
[TocTpoenue HM300paKECHUI B
coOMparoIMX U PacceUBaIOIINX JIMH3AX.
®opmysia TOHKOW JIMH3BI. YBEJIUYEHUE,

aBaeMoe€ JIMH30U

5.3.7

[Tpenenst MPUMEHUMOCTH

FeOMeTpH‘leCKOﬁ OIITUKH

5.3.8

WNurepdepenuss cBera. KorepeHTHbie
UCTOYHUKU.  YCIIOBUS  HaOJIOACHUs
MakCHMyMOB ¥  MHUHHMYMOB B
UHTEepPEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(1)8.3HLIX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

Hudpakmus  cBera. udpaxkunonnas
peméTKa. Ycnosue HaOIr01eHUS
[JIABHBIX MAaKCHUMyMOB TIpU TaJeHUU

MOHOXpPOMATHYCCKOT'O CBCTa Ha

TU(PPAKIIUOHHYIO PEIIETKY




5.3.10

[Tonspuzanus csera

5.3.11

TexHu4eckue ycTpoMCTBA: OYKH, JIyIa,
¢doTroanmapar, MPOEKIMOHHBINA armapar,
MHUKDPOCKOII,  TEJIECKOI,  BOJOKOHHAs
ONTHKA, JU(paKIUOHHAS  peméTKa,

TOJISIPOUT

5.3.12

[Ipaktnueckue pabotel. M3mepeHue
nokasarens IPEIOMIICHHSL.
UccnenoBanue cBONCTB M300paXkeHUI B

nuH3ax. Habmonenue nucnepcun ceera

OJIEMEHTHI CITELIUAJT

bHOI TEOPMM OTHOCUTEJIbHOCTU

6.1

['paHuIBl TPUMEHUMOCTH KIIACCHYECKOU
MEXAHUKU. [Toctynatet TEOpUU
OTHOCHUTEIIHOCTH: VHBAPUAHTHOCTH
MOAYJII CKOPOCTH CB€Ta B BaKyyMe,

MPUHIIMI OTHOCUTEIBHOCTH DUHIITEHHA

6.2

OTHOCUTEIBPHOCTh  OJTHOBPEMEHHOCTH.
3amenyieHUe BPEMEHH U COKpaIleHHE

JUINHBI

6.3

DHepruss W HUMIYIbC  CBOOOJHOM

qaCTUIbI

6.4

CBsI3b MacChl C DHEPrUel M HUMITYJIbCOM
CBOOOJIHOM YAaCTHUIIBI. DHEPrus TOKOS

CcBOOOIHOM YaCTHIIBLI

KBAHTOBAS ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbl. Dopmyna Ilnanka cBA3M
SHepruu (OTOHa C€ €ro 4YacTOTOM.

OHeprus ¥ UMIyIbsc GoToHa

7.1.2

OTkpbITHE u UCCIICIOBAHHE
dotorddekra. OnbiTel A.I'. CToneTosa.

3akoHsl poTodrdderra

7.1.3

YpaBHeHue OHHIITENHA s

dororddekra. «KpacHas  rpanuma»




dororddekra

7.1.4

Hasnenue cBera. OnbiTel [1L.H. JleGenena

7.1.5

XUMHYECKOE JIEMCTBUE CBETA

7.1.6

Texnuueckue YCTPOWCTBA:
doTorteMeHT, (OTOAATYNK, COTHCUHAS

Oatapes, CBETOIUO]

7.2

CT

POEHUE ATOMA

7.2.1

Monens atoma TomcoHa. OIBITEL
Pezepdopna no uccrnenoBanuio
cTpoenus aroma. [InmanerapHas Moiennb

aToMa

7.2.2

IToctynatet  bopa.  M3znydenwe wu
norjoueHe (GOTOHOB TMpH TEepexoie
aToMa C OJHOTO YPOBHS JHEPrMU Ha
apyroii.  Buasl  cnektpoB.  Cnektp

YPOBHE SHEPTUU aTOMa BOJIOPOIa

7.2.3

BomaHoBEIe cBoiicTBa yacTull. BoJHEI 1e
Bbporiins. KopnyckynsapHo-BOJTHOBO#
nyanu3M. Jludpakmust 371eKTpOHOB Ha

KpucTajjiax

7.2.4

CronTtanHoe u BBIHYXJIEHHOE
W3JIydyeHue. YCTPOWCTBO W NPHUHIHUII

paboTHI J1a3epa

7.2.5

Texuuueckue yCTpOMCTBA:
CHEKTPaJbHBIM aHanmu3 (CHEKTPOCKOI),

Jasep, KBAHTOBBIN KOMIIBIOTEP

7.2.6

[Ipaktnueckue pabotel. HabmrogeHue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoast Ha6J'IIO,Z[eHI/ISI U pEerucTpannuun

OJICMCHTAPHBIX YaCTUIL]

7.3.2

OTKpHTI/IC PAANOAKTUBHOCTHU. OnEbITH

Pesepdopna mo ompeneneHuro cocraBa




paanoakTUBHOTO u3inydeHus. CBoiicTBa
anbda-, Oera-, raMMma-u3IyqdeHUs.
Brnusaue PaaAUOAKTUBHOCTH Ha JKHBBIC

OpraHu3Mbl

OTkpbiTHE NpPOTOHA U  HEUTpOHA.

Hyxnonnas monens sigpa ['eitzenOepra —

733 HMBaneHKo. 3aps aapa. MaccoBoe YmciIo
anapa. M3oTonsl
Anwda-pacna. DNEeKTPOHHBIN "
NO3UTPOHHBIA  Oeta-pacnaa. [amma-
734 U3JIlydeHHe. 3aKOH  PaJUOAKTHBHOTO
pacnana
DHeprusi CBS3W HYKIOHOB B  sjpe.
733 Snepuble cuibl. JleekT Macchl Aapa
Snepuble peakuuu. JleneHne W CUHTE3
7.3.6
anep
Snepuwiit  peaktop.  TepmosimepHbIit
cunte3. [IpoOnemMbl U MEPCHEKTUBBHI
737 AIEPHON JHEPreTUKH. DKOJOTUUECKUe
aCIEKTHI ICPHOM SHEPTETUKU
DneMeHTapHble  4YacTUlpl. OTKpbITHE
7.3.8 IIO3UTPOHA. DyHIaMEHTAIbHBIE
B3aUMOJCUCTBUA
TexHuueckue yCTpoilcTBa: JI03UMETP,
7.3.9 Kamepa BuibcoHa, sAIEepHBIA peaxkTop,
aTomHas 6om0a
[Ipaktnueckue pabotel. MccnenoBaHue
7.3.10 TPEKOB YacTHII (o TOTOBBIM
doTtorpadusim)
OJIEMEHTBI ACTPOOU3UKHU
Bun 3Bé3mHoro Heba. Co3Be3aus, sipKue
8.1 3BE3IBI, TLJIAHETHI, UX BUIUMOE
JBUKEHHE

8.2

Conneunas cucrema. IlmaHeTsl 3eMHOI




TpYIIIBI. IImaneThI-ruralThI n ux
CIIYTHUKHU, KapJIMKOBLBIC IIJTAaHCTHI.

Mausie tenna CostHEYHOH CUCTEMBI

8.3

Comnne, d¢orochepa u armocdepa.

CotHEeUHAas aKTUBHOCTH

8.4

Wcrounuk sueprun ConHua u 3B€31

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, PAUyC, TEMIIEPATYpa,
ux B3aUMOCBS3b. Juarpamma
«CIIEKTPATIBHBIA KJIACC — CBETUMOCTBY.
3BE3Abl IVIABHOM TOCIENOBATEILHOCTH.
3aBUCHMOCTb «MAacCca — CBETMMOCTBY JUIA

3BE3/] TJIABHOM MOCIIEA0BATEILHOCTH

8.6

BHaytpennee CTpOEHUE 3BE3N.
COBpeMeHHBIe MpeacTaBJICHUSA (6]
NpOUCXOKACHMU u sBomonmu  ConHoa u

3BE31. DTaIlbl )KU3HU 3BE3NT

8.7

Mneunsii I[lyte — Hama [‘amakTuka.
CnupanbHas  cTpyktypa [anmaktuku,
pacripeneneHue 3BE3/, Tra3a U MbUIM.
[Tonoxenue u jaBwxkenue ConHua B
[Namaktuke. Ilnockas u cdepuueckas

IMOACHUCTEMBI TlamakTukn

8.8

Tunel ramakTuk. PaguoranakTuku u
KBazapbl. UYE€pHble JABIpEI B  sAlpax

TaJIaKTHUK

8.9

Bcenennas. Pacmupenue BcenenHnoii.
3akon Xa0O0na. PaszOeranue rajlakTHK.
Bospact u paguyc BceneHHoi, teopust
bonbmoro B3peiBa. Monens «ropsueit

Bcenennoin». PennkroBoe nsnydyenue

8.10

MacmtabHast  cTpykTypa BcenenHnoil.
MeraranakTuka. Hepewménnsie

HpO6HeMBI ACTPOHOMUU
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