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INOACHUTEJIBHAS 3AITMCKA

[Tporpamma no pusrke 6a30BOro ypoBHS Ha YPOBHE CPEIHETO 00IIIETr0 00pa3oBaHuUs
pa3paboTaHa Ha OCHOBE TOJIOKEHUH U TpeOOBaHUH K pe3ysibTaTaM OCBOCHHSI OCHOBHOM
obOpaszoBaTenbHOM mporpammel, mnpeactaBieHHbx B I'OC COO, a Takxke ¢ yuyéToM
denepanbHOl paboyeit mporpaMMbl BOCTUTAHUS U KOHIEIIIMU MTPENO/IaBaHus y4eOHOTO
npeamera «®uszuka» B oOpa3oBarelbHBIX opranuzamnusx Poccuiickoit denepanuu,
peanu3yonMX OCHOBHBIE 00pa30BaTEIbHBIC TPOTPAMMBI.

CopeprkaHue mporpamMmsl 1o (PU3KUKE HAMPABICHO HA (POPMUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTuHBI Mupa oOyuarommxcss 10-11 kmaccoB mpu oOydeHMM uX (u3nke
Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOro mnonaxona. IIporpamma
no ¢usuke coorBeTcTBYET TpedoBanusM OI'OC COO k mIaHUPYEeMbIM JTUYHOCTHBIM,
NPEIMETHBIM W METAlpeJMETHBIM pe3yibTaTaM OOydYeHHs, a TakKe YYHUTHIBACT
HEOOXOJMMOCTh pea3allud  MEXIPEAMETHBIX CBsi3e (U3UKM C €CTECTBEHHO-
HAyYHBIMU Y4YeOHBIMH TIpeAMeTamMu. B Hell ompenenstorcs OCHOBHBIC IENH WU3Y4YEHUS
bu3uKKM Ha YpPOBHE cCpelHero oOiiero o0pa3oBaHUs, IJIAHUPYEMBIE PE3yJbTaTh
OCBOEHHUS Kypca (DU3UKHU: JTUYHOCTHBIE, METaNpeIMETHbIC, MPeIMETHbIC (Ha 0a30BOM
YPOBHE).

[Iporpamma no (pu3MKe BKIIOYAET:

IJIaHUPYEMBbI€ pe3yJIbTaThl OCBOCHMS Kypca (U3uKH Ha 0a30BOM ypOBHE, B TOM
YHUCIJIe IPEIMETHBIE Pe3yJIbTaThl MO rofaM 00yUYeHHUs; CoIepKaHue y4eOHOro npeaMera
«Du3nka» Mo rojiaMm o0y4IeHUsI.

[Iporpamma o (u3uke MOXKET OBITh HCIIONB30BAHA YUYUTEISIMU KaK OCHOBA
JUIsl COCTaBJIeHHsI cBouX paboumx nporpamm. [lpu pazpaboTke paboueld mporpaMmbl
B TEMAaTUYECKOM IJIAHUPOBAHUU JOJIKHBI OBITh YYTEHBI BO3MOKHOCTH HCIOJIb30BAHUS
ANEKTPOHHBIX (IU(POBBIX) 00pa30BATENBHBIX PECYpPCOB, SBISAIOMIMXCA y4eOHO-
METOANYECKUMHU MaTepuaiamMu (MyJIbTUMEIUIHBIC TPOTrPaMMBI, 3JIEKTPOHHbBIEC YUEOHUKHU
U 3aJlaYHUKH, DJIEKTPOHHBbIE OUOIMOTEKH, BUPTyalbHbIE Ja0OPATOPUU, HUTPOBBIC
IpPOrpaMMbl, KOJJIEKIMH LU(GPOBBIX 00pa30BaTENbHBIX PECYPCOB), PEATU3YIOIIMMHU
TUAAKTUYECKHE BO3MOKHOCTH HMHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHH,
coJiepKaHUE KOTOPBIX COOTBETCTBYET 3aKOHOAATENLCTBY 00 00pa30BaHUM.

[Iporpamma mo ¢u3MKe HE CKOBBIBACT TBOPYECKYI0 HHHUITMATHUBY YUHUTEICH U
MPEAOCTABISET BO3MOXHOCTh IS PealM3alliil Pa3IUYHbIX METOJUYECKUX MOIX0JI0B
K opranu3anuu oOydeHwsl (PU3WKe TPH YCIOBUM COXPAHEHUS 005S3aTebHON YacTh
coJiepKaHus Kypca.

du3rka Kak Hayka o Haumbosee oOImUX 3aKOHAX MPUPOJBI, BBICTYIAsl B KAYECTBE
y4eOHOro mpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHbIM BKJIAaJ B CUCTEMY 3HAHUU
00 oxpyxatomiem wmupe. LlkompHBIE Kypc ¢Gu3HMKH —  cHCTEMOOOpPa3yromui
JUTSL €CTeCTBEHHO-HAYYHBIX YUECOHBIX MPEIMETOB, MMOCKOIBKY (PU3NUECKHUE 3aKOHBI JICKAT
B OCHOBE IIPOLIECCOB U SBJICHMI, HM3y4yaeMbIX XHUMHEH, Ouosoruei, Qpuznueckou
reorpadueii U actpoHomuei. VMcnonbp3oBaHNe W aKTUBHOE MpUMEHEHUE (PU3NYecKux
3HAHWM OMpeaeNsieT XapakTep W pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOTHH B cdepe



HEPreTUKH, TPAHCIIOPTA, OCBOCHHUS KOCMOCA, IIOJIyYEHUS HOBBIX MaTEpHaJIOB
C 3aJJaHHBIMM CBOWCTBaMU M Jpyrux. M3ydyeHwe (U3MKHM BHOCUT OCHOBHOW BKJIAJ
B (QOopMHUpOBaHHME  €CTCCTBEHHO-HAyYHOM  KapTHHBI  MHpa  OOydYaromuxcs,
B (h)OpMUPOBAHKME YMEHUN IPUMEHATh HAYYHbIA METO IO3HAHUS IIPH BBIIOJIHEHUU UMU
y4EOHBIX UCCIIECIOBAHUM.

B ocHOBY Kypca (pu3uku A ypOBHS cpeHero ooiero o0pa3oBaHusl MOJOKEH P
U7ei, KOTOpbIE MOXKHO pacCMaTpUBaTh KaK MPHUHIIMIIBI €0 MOCTPOEHUSI.

Hoesa yenocmnocmu. B COOTBETCTBUHM € HEW Kype SBISIETCS JIOTMYECKHU
3aBepUIEHHBIM, OH COACPXKHUT MaTepuan M3 BCEX pa3/eloB (U3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHON (DU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEM MaTepHuall Kypca GU3HKU 00heAUHEH
BOKpYr ¢usnyeckux Tteopuil. Benymmm B Kypce sBiasercss (QopMUpOBaHUE
IPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEILIECTBE U IOJIE.

Hoesa eymanumapuszayuu. EE peanuzauus MNOpeanojiaraeéT HCIOIb30BaHUE
TYMaHUTApHOTO MOTEHLKaNa (PU3NIECKON HAYKH, OCMBICIICHHUE CBSI3U Pa3BUTUS (PU3UKU
C pa3BUTHEM OOIIeCTBa, a TakKXe C MHPOBO33PEHUYECKHUMH, HPABCTBEHHBIMH U
HKOJIOTMUECKUMHU MPOOIEMaMH.

Hoes npuxnaounoii nanpaenennocmu. Kypc QuU3MKM mpeanonaraer 3HaKOMCTBO
C IIUPOKUM KPYTrOM TEXHUYECKHX U TEXHOJIOTUYECKHUX MPUII0KEHUN N3YUECHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonozuzayuu peannusyercsa MocpeIcTBOM BBEACHUS JJIEMEHTOB COAEpPKaHNUs,
NOCBSILIEHHBIX AKOJOTMYECKUM MpPOOJIEMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI
C pa3BUTHEM TEXHHMKHM U TEXHOJIOTHi, a TakKe 0OCYKIeHUsl MpoOieM paluuOHaIbHOIO
IPUPOAOTIONB30BAHUS U IKOJOTUYECKON O€30MaCHOCTH.

CrepKHEBBIMU 3J€MEHTaMU Kypca (QU3MKM Ha YPOBHE CpEIHEro oOIIero
oOpa3zoBaHus sBisIOTCA  (pusmyeckue Teopur (popMupoBaHHE MPEACTABIECHUHN O
CTPYKTYpE TOCTpO€HHUsSI (U3UUECKOM TEOpUH, pOJH (PYHIAMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEACTaBICHUSX O MPHUPOJE, T'PaHUIAX MPUMEHUMOCTHU
TEOPUM, JUIsl ONIMCAHUS €CTECTBEHHO-HAYUYHBIX SIBJICHUI U MPOILECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOAX0 B Kypce (U3MKHU peann3yercss Mpexkiae BCEro
3a cYET OpraHu3aly SKCIEPUMEHTAIbHOH AeaTeabHOCTH oOyJatomuxcs. s 6a3oBoro
YPOBHS Kypca (U3UKH — 3TO UCIIOJIb30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1a00OPATOPHBIX padOT, KOTOPBIE B IpOrpaMMe Mo GU3HKe 00bEAUHEHBI
B OOIIMI CIIMCOK YYEHUUECKHUX MPAaKTUYECKUX paboT. Bolgenenue B ykazaHHOM NepeyHe
7abopaTopHbIX pabOT, NPOBOAUMBIX JUISI KOHTPOJISI M OIEHKH, OCYIIECTBISETCA
y4acTHUKaMU 00pa30BaTEeIbHOTO MPOLIecca UCXOAS U3 OCOOCHHOCTEH MIIaHUPOBAHUS U
ocHameHnust kabunera ¢uzuku. [Ipu s3TOM oOecrieunBaeTCsl OBIAJICHUE 00yYaAIOIIMMHUCS
YMEHUSIMU ~ MPOBOAWTH KOCBEHHBIE HW3MEPEHMs, MCCIEIOBAaHUA 3aBUCHUMOCTEN
(¢u3nyecKuX BETUUYUH U TIOCTAHOBKY OIBITOB I10 MPOBEPKE MPENTI0KEHHBIX TUIIOTE3.

bonbiioe BHUMaHME yAENsAETCS PEIICHUIO PAacYETHBIX M KAYeCTBEHHBIX 3ajiad.
ITpu sTOM U1l pacy€THBIX 3a/1ad MPUOPUTETOM SIBISIOTCA 3aJa4d C SIBHO 3aJaHHOMU
bu3MuecKol  MOJENbIO, TO3BOJISIIOUIME  MNPUMEHSITh  M3YUYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3fesia Kypca, TaK U MHTErpUpys 3HaHUS U3 Pa3HbIX



paznenoB. [[ns kauecTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 3a7aHusl Ha OObSICHEHUE
NPOTEKaHUsI (PU3NUYECKHUX SIBICHUN M MPOIIECCOB B OKPYKAIOMICH KWU3HH, TpeOyromue
BbIOOpA (DU3UUECKOM MOJIENH JJIsl CUTYaIlMU IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpedoBanusmu PI'OC COO k MarepuaibHO-TEXHUYECKOMY
o0ecrieyeHunto yueOHoro npoiiecca 6a30BbIid ypOBEHb Kypca (PU3MKHU HA YPOBHE CPETHETO
o01ero o0pa3oBaHus JOJDKEH M3Y4YaThCs B YCIOBHUSAX MPEAMETHOTO KaOMHETa (HU3UKU
WIM B YCIOBUSX HWHTEIPUPOBAHHOTO KaOMHETa MPEAMETOB €CTECTBEHHO-HAYYHOIO
nukia. B kabuHeTe Qpu3nKu AOIKHO OBITH HEOOXOAMMOE J1Ta00paTOpHOE 000PYI0BAHUE
JUTSl BBITIOJIHEHMSI YKa3aHHBIX B MporpaMMe Mo (U3MKE YUYEHHUYECKHX MPAKTHUYECKUX
paboT U IEMOHCTpAIMOHHOE 000PYyAOBaHUE.

JleMoHCTpalmoHHOe 000py0Banue (HOPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAJIBHON JIOCTATOYHOCTH M OOEcleuyMBaeT IOCTAHOBKY IEPEUHCICHHBIX
B IporpaMme Mo (PU3MKEe KIIOYEBBIX JEMOHCTpPALMM JI MCCIECIOBAHUS W3Yy4daeMbIX
SIBIICHUN M TPOIIECCOB, YMIUPUUECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHUM.

JlabopatopHoe o0OopymoBaHWE IS YYCHHYECKUX  MPAKTUYECKHX  padoT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB U 00€CIIEUMBAETCS B PACYETE OJTHOTO
KOMIUJIEKTa Ha JBYX OOydYarommxcsa. TeMaTH4ecKue KOMIUIEKTHI J1abopaTOpPHOTO
000pyI0BaHMSI JJOJIKHBI OBITH IOCTPOCHBI HA KOMIIJIEKCHOM MCIIOJIb30BAHUH aHAJIOTOBBIX
U 1U(POBEIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHIIC
U(POBBIX JTAOOPATOPHIA.

OCHOBHBIMH TIETISIMA  M3y4eHHS (U3uku B 0O0IMeM O0Opa30oBaHUU SBIISIFOTCS:

dbopMupoBaHUe MHTEpEca M CTPEMJICHUS OOyYalOIUXCAd K HAyYHOMY HU3YyUECHUIO
PUPO/IBI, PA3BUTHE UX MHTEIUICKTYAJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEHH;

pa3BUTHE TMPEJACTABICHUNH O HAyYHOM METOJAC II03HAHUS W (QOpMHUpPOBAHUE
WCCJIEIOBATEILCKOTO OTHOIIEHUS K OKPYKAIOITUM SIBIICHUSM;

dbopMHEpOBaHWEe HAYYHOTO MHPOBO33PEHHSI KaK pe3yjbTaTa W3YYEHUS OCHOB
CTPOCHHUS MaTepuu U (yHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHpoBaHUEe YMEHHI OOBSCHATH SIBICHUS C MCIHOJb30BaHUEM (PU3NUECKUX
3HAHWWA W HAYYHBIX JOKA3aTEIbCTB;

dbopMHpoBaHUE TPEACTABICHUNH O poau (U3UKM [ Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTikeHrne ATUX TIeNied O0O0ecreYrMBaeTCs penieHuEM CIeAYIOIMMX —3aaad
B TIpOIIecce U3ydeHus Kypca (PU3MKN Ha YPOBHE CpeTHEro 001ero 00pa3oBaHus:

NpUOOpETEeHNE CHUCTEMBbl 3HaHUN 00 0O0mux (QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHIX, BKIIOYAs MEXaHUKY, MOJCKYJSIpPHYIO (DU3HKY, SJICKTPOJWHAMUKY,
KBaHTOBYIO (PM3UKY U DJIIEMEHTHI acTPO(DHU3UKH;

dbopMHpOBaHUE YMEHHH TPUMEHSATH TCOPETUUYCCKHUE 3HAHUSA I OOBSICHCHHS
bu3nuecKuX SBICHUW B TPUPOAE M JUII TNPUHITHS TNPAKTHUUYECKUX PEIICHUN
B ITIOBCEJIHEBHOM >KU3HU;

OCBOCHHE CIIOCOOOB PEIICHMs PA3IMYHBIX 33J1ad C SBHO 3aJaHHON (HU3HUYECKOU
MOJIENbIO, 33/1a4, MOPa3yMEBAIOIINX CAMOCTOATEIHLHOE CO3aHne (PU3NUECKON MOJICIH,
aJICKBaTHOW YCIIOBUSIM 3aJ1a4H;



MOHUMaHue GU3NIECKUX OCHOB M MPUHIIATIOB JCHCTBUS TEXHUIECKUX YCTPOUCTB U
TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIUAHUS Ha OKPYKAIOIIYIO CPELy;

OBIIQZICHME METOJaMH CaMOCTOSITENIbHOTO IUIAHUPOBAHUSA W IPOBEICHHUS
(bu3HUEeCKNX HKCIIEPUMEHTOB, aHAIM3a U WHTEpHpeTanuu WHOOpPMAIMHU, ONpeaeIeHus
JIOCTOBEPHOCTH MOJYUYEHHOI'O Pe3yibTaTa;

CO3/IaHME YCJIOBHM JUISI Pa3BUTHS YMEHHUM NPOEKTHO-UCCIEA0BATENBCKOM,
TBOPUYECKOU NIEATETLHOCTH.

Ha wusyuenne ¢usuku (0a30Bblii ypOBEHb) Ha YPOBHE CpeIHEro OOIIero
obpaszoBanus orBoguTcst 136 wacoB: B 10 kimacce — 68 wacoB (2 waca B Hemenro),
B 11 xiacce — 68 yacoB (2 yaca B HEJCIIO).

[Ipensaraemelii B mporpamMmme 1o pu3rke nepeyeHb Jad0paTOPHbIX U MPAKTHUECKUX
paboT SIBISETCS PEKOMEHIOBAHHBIM, YYUTEINb JIeIaeT BEIOOP MPOBEIACHUS J1a00PaTOPHBIX
paboT U OMBITOB C YYETOM HHJIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYarOIIHNXCS.

JIroGast pabouast mporpamma JOJKHA MOJHOCTBIO BKJIIOYATh B CEOSl COJIEpIKaHUE
JTAHHOM MPOTpaMMBbI TIO0 (PHU3UKeE.

B oTnenbHBIX ciyyasx Kypc UKy 6a30BOT0 yPOBHS MOXKET H3y4daThCs B 00bEMe 204
yaca 3a aBa roga oOyduenus (3 u B Heaemo B 10 m 11 kmaccax). B arom ciydae
yBeIMuuBaeTcs He MeHee ueM 110 20 4 pe3epBHOE BpeMsl, KOTOPOE HCIIOIb3YETCsl YUUTEIEM
JUI M3YYEHHS BOIMPOCOB, TECHO CBA3aHHBIX C BBIOpaHHBIM TpoduiaeM OoOydeHHs, U
yBEJIMYMBACTCS yueOHasi Harpy3Ka, OTBOAUMAs HA U3yYEHHE MEXaHUKU, MOJIEKYIISIPHON
GU3UKKM W DJEKTPOJMHAMHKH, 32 CUET paCHIUPEHHs dYuciaa Ja0opaTOpHBIX padboT
UCCIIEIOBATENILCKOTO XapaKkTepa U YPOKOB PEIICHHUSI KAUECTBEHHBIX M PACYETHBIX 3a/1a4.

COIAEPKAHUE OBYYEHUA

10 KJIACC
Pa3znen 1. ®u3uka u MeTOAbI HAYYHOI'O IO3HAHUA

®dusuka — Hayka o npupone. HayuHple METOABI MO3HAHUS OKPYXKAIOIIEr0 MHUpA.
Ponb skciepuMeHTa 1 TEOpUH B MPOIIECCE MO3HAHMS MPUPOIBI. DKCIIEPUMEHT B (PUBHKE.

MopnenupoBanre ¢Gu3MUeCKUX SBICHUH M TmpoueccoB. Hayunble rumotessl.
®duznyeckue 3aKOHbl U TEOpUU. ['paHUILIBI TPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB.
[IpUHIUIT COOTBETCTBUA.

Ponbs u Mecto ¢usuku B GOpMHPOBAHUM COBPEMEHHOW HAYYHOW KapTHUHBI MUPA,
B IIPAKTUYECKOMN AEATEIBHOCTH JIFOACH.
Jlemoncmpayuu

AHanoroBble U HU(POBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHbIE TATUUKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuxa

Mexannueckoe nBrmkeHrue. OTHOCHTEILHOCTh MEXaHUYECKOTO JBMKeHUs. Cucrtema
orcyéra. Tpaekropus.

[Tepemertienue, CKOPOCTh (CpeIHsIsi CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHUE
MaTepuagbHOM TOUYKHM, KX MPOCKIUU HA OCH CHUCTEeMbl KoopjauHat. CloxeHue



IIEPEMEILEHUN U CIIOKEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE TMPAMOJUHEHHOEe JBIKeHue. [ 'paduxu
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILIECHHS] MATEPUATIbHOM
TOYKHU OT BPEMEHHU.

CBobOoHOE majzieHue. Y CKopeHre cBOOOTHOTO MaICHUS.

KpuBosnmHenHOE IBW)KEHHE. [[BHJKEHME MATEpPUAIBHOM TOYKHA MO OKPY>KHOCTH
C IOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTb, JMHEWHAS CKOPOCTh. [lepron
U yacToTa oOpaieHus. LleHTpocTpeMuTenbHOe YCKOPEHHE.

TexHuueckue ycTpoWcTBa M MPAKTUYECKOE MPUMEHEHUE: CHUIOMETp, JABM)KCHHE
CHaps/I0B, LIETIHbIE U peMEHHBIE TTEPEeIAUU.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUéTa, WUIIOCTpalUsi KUHEMATHYECKUX XapaKTepUCTHUK
JIBUYKEHUS.

[IpeoOpa3oBaHue NIBUKEHUH C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€e U B pa3peKEHHOM IPOCTPAHCTBE.

HaGmiogenue paBuxkeHUs Tena, OpOIIEHHOrO TOJA YIJIOM K TOPU3OHTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO NaJAeHUS.

HarmnpaBnenue ckopocTu npu ABUKEHUU MO OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, nabopamopmsvie pabomwi

N3ydyeHre HEPaAaBHOMEPHOIO JBUXKEHUSI C LEJIbIO OMNPEIEICHUsI MIHOBEHHOU
CKOpOCTH.

HUccnepoBaHnne  COOTHOIIEHWS  MEXIYy  OyTAMH, NPOUJACHHBIMU  TEJIOM
3a [0CJIEI0BATEIIbHBIE PABHBIE POMEKYTKU BPEMEHU IPU PABHOYCKOPEHHOM JIBUKECHUU
C HA4aJIbHOU CKOPOCTHIO, PABHOM HYIJIIO.

N3yyeHue nABWKEHUS IIApUKA B BSI3KOW KUJKOCTH.

N3ydenue npmxeHus Teaa, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpuanun otHocutensHOcTH [anunes. [lepseiii 3akon Herotona. MuepunanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepnosunuu cui. Bropoil 3akoH HeroToHa
IUI MaTepuaabHOU TOUKU. Tperuit 3akoH HproTOHA 1711 MaTepUabHBIX TOYEK.

3akoH BceMupHOro Tarorenus. Cuna tsokectu. [lepBast kocMudeckass CKOpOCTb.

Cwuia ynipyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunbsl Tpenus (mokosi, cCkoibxkeHus, kadenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJbXKEHUsS U cuiia Tpenus nokos. Koaddunuent tpenus. Cumna
COITPOTHUBIICHUS NPU ABUKECHUHU TEJIA B KUJIKOCTHU WJIU rase.

[TocTynarensHoe U BpanaTesibHOE ABUKEHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CHUJIbl OTHOCUTEIIBHO OCH BpauieHus. [lnedo cuibl. Y ciioBus paBHOBECHS



TBEPAOTO TEa.

TexHuyeckue yCcTporucTBa U MPAKTUIECKOE MPUMEHEHUE: TOAIIUITHUKH, IBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.
Jlemoncmpayuu

SBneHne uHepLuu.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT J€(OpMalIUU.

HesecomocTts. Bec Tena npu yCKOpEHHOM NMOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUYEHUSI ¥ CKOJIBKCHUS.

VYcnoBus paBHOBecHs TBEPIOTO Tena. Buasl paBHOBECHS.
Yuenuueckuii skcnepumenm, nabopamopmsvie pabomoi

N3yuenue nBmxeHus Opycka no HaKJIOHHOM MJIOCKOCTH.

UccnenoBanre 3aBUCUMOCTH CHJI YINPYTOCTH, BO3HUKAIOUIMX B TMPYXKUHE U
pPE3MHOBOM 00pa3siie, OT uX JedopmMariuu.

UccnenoBanue ycnoBuil paBHOBECUS TBEPIOTO TENa, UMEIOIIETO OCh BPALICHUS.



Tema 3. 3axonwvl coxpanenus ¢ MexaHuke

NMiynbc MaTepuaabHON TOUYKHU (TeNa), CUCTEMBbI MaTepUaIbHBIX ToueK. MMmymbc
CUJIbl M W3MEHEHHE HMITyJbCa Teja. 3aKOH COXPaHEHUs WMITyJbca. PeakTuBHOE
JBHKEHUE.

Pa6ora cuiibl. MOIIHOCTD CHITBI.

Kunernueckass »Hepruss MarepuaibHOW TOYkU. Teopema 00 HU3MEHEHUU
KUHETHYECKOW YHEPTUU.

[TorennmanbHas sHeprud. lloTeHunanpHas 3HEpPrus ynpyro aeGopMUPOBAHHOU
npykuHsbl. [loTeHUnanbHas sHEprus Teaa BOJIU3U NOBEPXHOCTH 3€MJIH.

[ToreHunanbHbIE U HENOTEHUAIbHBIE CHIIbl. CBSA3b Pa0OTH HETOTEHIIMATIBHBIX CUJI
C U3MEHEHNEM MEXaHUYECKOM SHEPTUH CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPIUu.

VYpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudyeckne yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHWE: BOIOMET, KOMED,
IIPY>KUHHBIM ITUCTOJIET, IBUKECHUE PAKET.
Jlemoncmpayuu

3aKOH COXPaHEHUs UMITYJIbCA.

PeaxtuBHOE 1BUXEHUE.

[lepexon NOTEHIUATBLHON SHEPTUU B KHHETUYECKYIO U OOPaTHO.
Vuenuueckuii sxcnepumenm, 1abopamopnsie pabomul

N3yuyenue abCOMOTHO HEYNPYTOIO yAapa ¢ MTOMOIIBIO JIBYX OJJMHAKOBBIX HUTSIHBIX
MasITHUKOB.

HccnenoBanue cBA3M pabOTHI CHIIBI C U3MEHEHUEM MEXAHWYECKOM SHEPIHH Tella
Ha IIpUMeEpe PACTKEHUs PE3UHOBOIO JKI'yTa.

Pa3nen 3. MoJiekyasipHasi pU3MKa U TEPMOIMHAMMKA
Tema 1. Ocnogvl monekynapno-Kunemudeckoi meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM M HX OMBITHOE
obocHoBanue. bpoyHoBckoe aBuxkenue. Jubdysua. Xapaktep JBIKCHUS WU
B3aMMO/ICVCTBHS YACTUII BelllecTBA. MOAENN CTPOCHUS Ta30B, KUJIKOCTEN U TBEPJIBIX TEI
1 00bsSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelieid. Macca u pa3mepbl MOJIEKY.
KomuuecTBo BeniectBa. [ToctositHHas ABoraapo.

TemmmoBoe paBHOBecue. Temmepatypa u e€ wu3Mmepenue. lllkana Ttemmeparyp
Llenbcus.

Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYJSPHO-KMHETUYECKON
TEOPUU UJICATIBHOTO raza. AGCONIOTHAS TEMIIepaTypa Kak Mepa CpeIHe KMHETUYECKOM
SHEPryU TEIUIOBOTO ABMKEHUA yactul rasza. lllkama temneparyp KenbBuna. I'a3oBbie
3aKkoHbl. YpaBHeHue MenaeneeBa—Knanelipona. 3akon JlanpToHa. WM3omporieccsl
B MJICaJIbHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npeacraBicHue
U30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHu4yeckue ycTporucTBa U MPaKTUUECKOE MPUMEHEHUE: TEPMOMETP, OapOMETP.



Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BEIIecTBa, (hoTorpaduu MOJIEKYII
OPraHUYECKUX COCIIMHCHUU.

OmnpiTel 0 AU GY3UH KUIKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JBHKEHHUS.

Mopens onbita LlTepHa.

OnBITHI, TOKA3bIBAIOIINE CYIIECTBOBAHNE MEKMOJIEKYJIISIPHOTO B3aUMOICHCTBHUS.

Mojenb, WILTIOCTPUPYIOIIAs IPUPOTY IABJICHHUS T'a3a HA CTEHKU COCYa.

OMNBITHL, WUTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UJ1€aTIbHOTO ra3a, U30MPOIIECCHI.
Yuenuueckuii sxcnepumenm, nabopamopmsie padbomol

Ornpenenenue Macchl BO3yXa B KJIACCHOM KOMHATE HAa OCHOBE U3MEPEHUN 00BhEMa
KOMHATBI, IABJICHUS U TEMIIEPATYPhl BO3IyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXAY ITApAMETPAMK COCTOSTHUS Pa3pe:KEHHOIO rasa.

Tema 2. Ocnogbl mepmoounamuku

TepMonuHamuueckass cucreMa. DBHyTpeHHss DJHEpPrUs TEpMOAMHAMUYECKOU
CUCTEMBI M cnocoObl €€ u3MeHeHus. KomnuecTBo Teminorel W padorta. BHyTpeHHss
DHEPIUs OJHOATOMHOTO MACAIBHOTO rasa. Buapl Tennonepenadn: TEIIONPOBOIHOCTD,
KOHBEKIIMS, M3Jy4eHHUE. Y AenbHas TEIIOEMKOCTh BemecTBa. KoinuecTBO TEIIoThI
IIPH TEIIoNnepeaaye.

[Tonsitue 06 annadbatHoM nponecce. [lepBbiii 3aKoH TepMoauHAMUKU. [Tpumenenue
MEPBOTO 3aKOHA TEPMOJWHAMUKH K H30mpoIreccaM. ['paduyeckas HWHTEpPHpETAIHs
paboTHI raza.

Bropoii 3akoH TepmoanHamuku. HeoOpaTuMoCTh MpoIeccoB B MPUpPO/IE.

TerutoBbie MamuHbl. [IpuHIUIBI HeWCTBHUS TEIUIOBHIX MamuH. [IpeoOpa3zoBanus
DHEPTUU B TEIUIOBHIX MarmuHaxX. KoaQhuimeHT moiae3noro qeiCTBUS TETUIOBON MAIIIUHEI.
[Mukn Kapro m ero ko3¢ (HUIMEHT MOJE3HOr0 ICUCTBUA. DKOJIOTHYCCKHE IPOOIESMBI
TEIJIOIHEPTETHKHU.

TexHu4yeckre yCcTpoilCTBa U MPAKTHUYECKOE IPUMEHEHHE: IBUTaTENlb BHYTPEHHETO
cropanusi, ObITOBOM XOJOIUIBLHUK, KOHUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH PHEPrUu Teja MPU COBEPIICHUH PaOOThI: BBUIET MPOOKH
U3 OYTBUIKM MOJI IEUCTBUEM CKAaTOTO BO3JyXa, HarpeBaHue s¢upa B JaTyHHOU TpyOKe
nyTEM TpeHUs (BUACOIEMOHCTpAIIHS).

N3MeHeHne BHyTpeHHEUW sHepruu (TemmepaTyphl) Tejla NpH Terulonepenaye.

OnbIT 0 ainabaTHOMY PACIIMPEHUIO BO3AyXa (OMBIT C BO3AYLIHBIM OTHUBOM).

Mopenu napoBoil TypOWHBI, JBUTaTesisi BHYTPEHHETO CrOpaHUs, PEAKTHUBHOIO
JBUTATEIIS.

Yyenuueckuii sxcnepumenm, n1abopamopmvie pabomoi

HN3mepenune yaenbHOU TEIIOEMKOCTH.



Tema 3. Azpecamuvie cocmoanusn eeuyecmea. Dazosvie nepexoovt

[TapooOpazoBanue u KoHjeHcarusi. VcnapeHue u kuneHue. AOCOTIOTHAS U
OTHOCHUTEJIbHAsI BJIAXXHOCTh BO3Jyxa. HaceilmeHHbld mnap. YaelbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPhI KUTICHUSI OT TaBICHUS.

Teépnoe Tenmo. Kpucrammuueckue u amopdHble Teja. AHU3OTPONUS CBOMNCTB
kpuctamioB. Kuakue kpuctawibl. CoBpemeHHble Martepuanbl. [lmaBneHne u
KpUCTAJIIM3aIs. Y IeJbHasl TeroTa miaBieHus. Cyoaumarnus.

YpaBHeHue TeroBoro Oanaxca.

TexHuueckre yCTponCcTBa U MPAKTUYECKOE PUMEHECHUE: TUTPOMETP U IICUXPOMETD,
KQJIOPUMETP, TEXHOJOTMU TMOJYUYEHHS] COBPEMEHHBIX MATE€pUAIOB, B TOM YHUCIE
HAaHOMAaTEpPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoliCTBa HACBHIILIEHHBIX MMAPOB.

Kunienune npu mnoHW>KEHHOM JaBJICHUMU.

Crioco0bl M3MepeHus BIaKHOCTH.

Habmronenne HarpeBaHus U MUIaBJICHUS KPUCTAIITMYECKOTO BEIIECTRA.

JleMOHCTpanus KpUCTaIOB.

Yuenuuecxuii sxcnepumenm, 1abopamopuule pabomol

N3MepeHne OTHOCUTENIBHOM BIAXKHOCTH BO3/1yXa.

Paznen 4. DuekTpoauHaMuKa
Tema 1. Inekmpocmamuka

DneKTpu3anms Tell. DIEKTPUYECKHUW 3apsia. J[Ba BHIA AIEKTPUYECKUX 3apsiioB.
[IpoBOAHUKH, NTHUAIEKTPUKNA U TMOJYNPOBOJHHUKU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsna.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHbIl 31I€KTpUUECKUNA 3apsl.
DnekTpudeckoe noJie. Hanpssk€HHOCTH 5iekTprdeckoro nosts. [IpuHiun cynepno3uuuu
ANEKTPUUECKUX MOJIEH. JIMHNK HATPSYKEHHOCTH SIIEKTPUUYECKOTO OIS,

PabGora cun anektpocratudeckoro mojs. [loreHuman. Pa3HOCTh MOTEHIIMAIIOB.
[IpOBOHUKM U JUANIEKTPUKA B JJEKTPOCTATHYECKOM Toje. Jludnekrpudeckas
IIPOHUIIAEMOCTb.

OnekTpo€MKocTh. KoHaeHcaTtop. OIEKTpOEMKOCTh IIOCKOTO KOHAEHCATopa.
DHeprus 3apsHLKEHHOTO KOHAEHCAaTopa.

TexHudyeckre yCTpOMCTBA W IPAKTUYECKOE NPUMEHEHME:  DIIEKTPOCKOII,
JIIEKTPOMETpP,  DJIEKTpOCTATHYECKass  3alluTa, 3a3eMJICHHE  3JIEKTPOIPUOOPOB,
KOHJICHCATOpP, KOMPOBAJIBHBIN aIllapar, CTPyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHIUI IEUCTBHS DIEKTPOMETPA.

B3anmoneiicTBrE HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE T0JIE 3aPSAKEHHBIX TEL.

IIpOBOAHUKH B 2JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3aUTA.



JINBIIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTB IEKTPOEMKOCTH ITIOCKOTO KOHAEHCATOpa OT ILIOIIAI! IIJIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAIEKTPUYECKON MPOHULAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCATOopa.
Vuenuueckuii sxkcnepumenm, nabopamopmvie pabomuwl

N3mepenune 351eKTpoEMKOCTH KOHAEHCATOpa.

Tema 2. Ilocmoannwtit 3n1exkmpuyeckuit mok. Toku 6 paznuunvix cpedax

DIIEKTPUUYECKUAN TOK. Y CIOBHUS CYIIECTBOBAHUS 3JIEKTPUUYECKOTO TOKa. McTouHnKN
Toka. Cuna Toka. [10CTOsSHHBIN TOK.

Hanpspxenue. 3akon OMa i yyacTka Ienu.

DJIEKTPUYECKOE  CONPOTUBIEHUE.  YIEIbHOE  CONPOTUBIECHUE  BEIIECTBA.
[TocnenoBaTenbHOE, MAPAIIIENBHOE, CMEIIAHHOE COEUHEHNE TPOBOAHUKOB.

PaGoTa sanexTpuueckoro Toka. 3akoH Jxoymns—JIenna. MomHOCTh 3J€KTPUIECKOTO
TOKa.

DIIEKTPOABMXKYIIAS CUJIA U BHYTPEHHEE COMPOTHUBICHUE WCTOYHMKA TOKA. 3aKOH
OmMa 171 MOJIHOM (3aMKHYTOM) 3JIeKTpruueckoi nenu. KopoTkoe 3aMbIKaHUE.

DIIEKTPOHHAS TPOBOJAUMOCTh TBEPABIX METAILIOB. 3ABUCUMOCTh COITPOTHBIIEHUS
METAJIOB OT TemIieparypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKHUN TOK B BaKyyMme. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TomympoBoauku. CoOCTBEHHASI M TPUMECHAST TPOBOIUMOCTH TTOTYITPOBOTHUKOB.
CaotictBa p—n-niepexoxa. [lomynpoBoHUKOBBIE TPUOOPHI.

DNEKTPUUECKUN TOK B PACTBOPAX U PaCIlIaBaX JMEKTPOJIUTOB. DINEKTPOIUTHIECKAS
OUCCOLMALNS. DIEKTPOIIU3.

DJIEKTpUUECKUM TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSITEIIbHBIN pa3psi/l.
Monnus. [1na3zma.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE TPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTaT, ICTOUHHKU TOKA, SJIEKTPOHArpeBaTelibHbIe MPUOOPHI, IIEKTPOOCBETUTEILHbBIC
npuboOphl, TEPMOMETP  CONPOTHBICHHS, BaKyyMHBI JHOJ, TEPMHUCTOPHI U
(hOTOPE3UCTOPHI, TTOTYITPOBOTHUKOBBIN JTUOI, TAIIbBAHUKA.

Jlemoncmpayuu

N3mMepeHue cuiibl TOKa U HAPSKEHUS.

3aBHCUMOCTH COMTPOTUBIICHUS [IUIUHIPUYECKUX TPOBOJHUKOB OT JIJIMHBI, TJIOIIAAN
MONEPEYHOr0 CEYEHUS U MaTepHalia.

CmenranHoe COeIMHEHUE TPOBOJHUKOB.

[Ipsmoe  u3MmepeHue  anekTpoABWXKylled  cuibl. KopoTkoe — 3ambIKaHHe
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHMUSL.

3aBUCUMOCTb CONPOTHUBJICHHS] METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoit pa3psia U MPOBOAUMOCTD BO3/1YXa.

OIHOCTOPOHHSIS MPOBOJAUMOCTD JTHOJIA.



Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsl

N3yueHnne cMENIaHHOTO COETMHECHUSI PE3UCTOPOB.

H3mepenne SIEKTPOJABIKYIIEH CHUIBI WCTOYHMKA TOKA W €ro BHYTPEHHETO
COTIPOTHUBJICHUS.

Habmronenue snekrpoiaunsa.

MexnpeaMeTHbie CBA3H

Nzyuenue kypca Gusuku 6a30Boro ypoBHs B 10 Kjacce OCyIIECTBISIETCS C YUETOM
coJiepKaTeNIbHbIX MEKIIPEAMETHBIX CBSI3€l C KypcaMu MaTeMaTHKU, OUOJIOTUHU, XUMUH,
reorpaduu ¥ TEXHOJIOTHHU.

Meowxcnpeomemnvie nousimusi, CBSI3aHHBIE C HM3YYEHHEM METOJOB HAyYHOTO
NO3HAHMSI: SIBJICHHUE, HAyYHBIH (paKT, runoresa, (pu3nueckas BEIUUYHMHA, 3aKOH, TEOPHS,
Ha0JII0/ICHNE, SKCIIEPUMEHT, MOJECINPOBAHUE, MOJIEIb, U3BMEPEHHUE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHHM, JUHEWHas (yHkuus, napadoua,
runepOoa, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIIMU: CUHYC, KOCUHYC,
TAHI'€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPHI M HX
MPOEKIMU Ha OCU KOOPJIUHAT, CII0KEHUE BEKTOPOB.

buonocus: mexanuuyeckoe MABUXKEHUE B KUBOW mnpupoie, auddysus, ocMmoc,
TEIUIOOOMEH KUBBIX OpPraHU3MOB (BHJbI TEILIONEpPENayd, TEIJIOBOE pPaBHOBECHE),
AIIEKTPUUYECKHE SIBJICHUS B )KHUBOU MpPUpPOIE.

Xumus: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHHE ATOMOB W MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHAsI Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUJIKOCTEW U Ta3oB,
IIEKTPUYECKHUE CBOMCTBA METAJIJIOB, 3JIEKTPOJINTUYECKAS TUCCOLMALNS, TAIbBAHUKA.

l'eoepagpus: B1aXXHOCTh BO3yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIONB30BAHUEM MEXAHHU3MOB, YUET
TPEHUSI B TEXHUKE, NOMIIMIHUKHM, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMMILYJIbCa
B TEXHHKE (pakeTa, BOOOMET U JPYTHUE), JBUrATEIb BHYTPEHHErO CropaHus, MapoBas
TypOHHa, OBITOBON XOJIOAUIBHUK, KOHTUIIMOHEDP, TEXHOJIOTHH MOJyYE€HUsI COBPEMEHHBIX
MaTepHaJioB, B TOM YHKCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJOTUH, IIEKTPOCTaTUYECKAs
3allliTa,  3a3€MJIEHME  3JIEKTpONpHOOpOB,  KCEPOKC,  CTPYWHBIA  IPHUHTED,
AIIEKTpOHArpeBaTesIbHbIe TPUOOPHI, DIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC
Paznen 4. DiekTpoauHaMuKa
Tema 3. Maznummnoe none. I1eKmpoMazHUMHAA UHOYKUUA

IloctossHHble MarHuThl. B3ammojelCTBHE ITOCTOSIHHBIX MArHUMTOB. MarumTHoe
nojie. Bektop mMarHuTHOW HMHAYKIWU. [IpUHLMIT Cylepno3uIUM MAarHUTHBIX ITOJIEH.
JInann MarauTHOM HHAYKIMKM. KapTrHa TMHWI MarHUTHOM MHYKIIMH TOJIS TOCTOSTHHBIX
MarHuToB.

MarauTtHoe noJsie MpOBOJAHUKA ¢ TOKOM. KapThHa JIMHUNA MHIYKUMA MArHUTHOTO
TIOJI JUIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOTO ITPOBOJIHUKA, KATYIIKH
¢ TokoM. OnbIT Opcrena. BzaumoaeiicTBre NPOBOJHUKOB C TOKOM.



Cuna Amnepa, €€ MOy Ib U HallpaBJICHUE.

Cuna Jlopenua, e€ MoIynb M HampasiieHHe. JIBMKEHUE 3apsKEHHOM 4YacTULIbI
B OJTHOPOJHOM MarHuTHoM mnojie. Pabora cuisl Jlopenna.

SIBneHHE ANEKTPOMAarHUTHOW MHAYKIUHU. [I0TOK BEKTOpa MarHUTHOM WHIYKLHH.
DIIEKTPOJBIKYIAsl CUJIa UHAYKIHUH. 3aKOH 3JIEKTpOMarHuTHOW nHaykuuu dapanes.

BuxpeBoe snektpuueckoe  moJie.  DJNEKTPOABUXKYIIAsS  CHJIA  HUHIYKIUU
B IIPOBOJHUKE, IBHXKYILIEMCS TOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM TIOJIE.

IIpaBuiio Jlenna.

NHAyKTUBHOCTS. SlBieHue  CaMOMHIYKIIUU. DNEeKTpOJABIXKYIAsA  CHJIA
CaMOUHIYKIIUU.

DHeprust MAarHUTHOTO MOJIS KaTYIIKU C TOKOM.

DIIEKTPOMATHUTHOE TOJIE.

TexHudyeckre yCTpOMCTBA M NMPAKTUYECKOE NPHUMEHEHUE: MOCTOSHHBIE MATrHUTBHI,
DJIIEKTPOMArHUThl,  JJEKTPOABUTATENb,  YCKOPHUTENIHM  JJIEMEHTApHBIX  YaCTHL,
VHIYKIAOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHE JIEKTPOHHOIO ITy4YKa MATHUTHBIM ITOJIEM.

JIvHUYM MHIYKUUW MAarHATHOTO TOJIS.

B3aumopericTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevnictBue cuibl JIopeH1ia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 31eKTPOMArHUTHON UHYKIIAH.

[IpaBuno Jlenua.

3aBUCUMOCTb 3JIEKTPOJBWKYIIEH CHJIBI MHAYKIWU OT CKOPOCTH HW3MEHEHUS
MarHMTHOIO MOTOKA.

SIBneHne cCaMOMHIYKIIHH.

Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomwi

N3ydenne MarHuTHOTO NOJISI KATYIIKHA C TOKOM.

HccnenoBanue AercTBUSA NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIECHUS 3JIEKTPOMAarHUTHON MHAYKIIHH.

Pa3nen 5. Kosiebanusi v BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoOMazHUmMHblE KONEOAHUA

KonebarenbHas cuctema. CBoOOAHBIE MEXaHUUYECKHE KoeOaHus. ['apmoHnueckue
konebanus. [lepuon, yactora, ammumnryna u ¢asza konedbanuil. [IpyKuHHBIN MasSTHHK.
MareMaTtnyeckuii MasTHUK. YpaBHEHHWE TapMOHHMYECKUX KoseOanuil. IIpeBpaienue
HHEPTUU MPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbubrit KoHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJIEOAHHUS B UACATHBHOM
K0J1€0aTeIbHOM KOHTYpE. AHAJOTHUS MEX]Y MEXaHUYECKUMHU U 3IEKTPOMATHUTHBIMU
konebanusimu. dopmyna TomcoHa. 3aKOH COXpaHEHHsS DHEPIUM B HICATBHOM
KOJie0aTeILHOM KOHTYpE.



[IpencraBnenre o 3aTyXarOUMX KojeOaHUsX. BbIHYXJ€HHbIE MEXaHUYECKUE
kosebanus. Pezonanc. BeiHyX/IeHHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHMUs.

ITepemennsiii Tok. CHHYCOUJATbHBIN MEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYTHOE U IEUCTBYIOIIEE 3HAUCHHUE CUJIBI TOKA U HAIIPSIKEHUSI.

Tpancopmarop. IlpousBoacTBo, mepenaya ©u MOTpPeOJIECHUE DIEKTPUUECKON
DHEPTUU. OKOJOTMYECKHE PHUCKU NPU TNPOU3BOACTBE dJIEKTposHepruu. KymnbpTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPIUU B TOBCETHEBHOM KU3HMU.

TexHu4yeckne ycTpoHuCTBa M MPAKTUYECKOE MPUMEHEHHE: 3JIEKTPUUECKHUI 3BOHOK,
TeHEePATOp MEPEMEHHOT0 TOKA, JIMHUU 3JIEKTPOIepeaay.
Jlemoncmpayuu

HccnenoBanre mapamMeTpoB — KoJjieOaTeNbHOW  CHUCTEMbl  (NPYKUHHBIA — WJIU
MaTEeMaTUYECKUI MASITHUK).

Habnronenue 3aryxaromumx KojieOaHUi.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOaHU.

Habnronenue pezonanca.

CB0OOAHBIE 2JIEKTPOMArHUTHbIE KOJIeOaHMs.

OcumnorpaMmbl  (3aBUCHMOCTH  CHJIBI TOKAa W HANpSHKEHUST OT BPEMEHH)
JUISL JIEKTPOMArHUTHBIX KOJIEOaHUH.

PezoHanc nmnpu  mOCIENOBAaTEbHOM  COECIMHEHUU  PE3UCTOpPA,  KATYLIKH
WHJYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TUHUY 3JEKTPONepeauH.
Yuenuueckuii sxkcnepumenm, nabopamopmsvie pabomoi

UccnenoBanue 3aBUCUMOCTH MEPUOJIa MAJIbIX KOJI€OAHUI Ipy3a HA HUTHU OT JJIUHbI
HUTHU U MaccChl Ipy3a.

HccnenoBanre NEPEMEHHOrO TOKA B LIEMU U3 MOCJIEA0BATENBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpoMazHumHble 60IHbL

Mexanuueckue BOJHBI, ycioBusi pacnpoctpanenus. llepuon. CkopocTb
pacnpocTpaHeHus U AjiMHa BOHbL. [lonepednsie u mpooibHbIe BoiHbL. MHTepdepenus
U T PaKIvsg MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ['poMKkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMATHUTHBIE BOJIHBL. YCJIOBUS M3JIYyYECHHUS JJEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenranus BexktopoB E, B, V B snektpomarHuTHO#l BosHe. CBoMcCTBa
AJIEKTPOMATHUTHBIX BOJIH: OTPa)K€HHE, MpeJIoMJICHUE, Moysipu3anus, Audpakuus,
uHTeppepenus. CKoOpocTb JEKTPOMArHUTHBIX BOJIH.

[IIkana OSJEKTPOMATHUTHBIX BOJIH. [IpUMEHEHME SJIEKTPOMATHUTHBIX BOJIH
B TEXHHUKE U OBITY.

[TpuHLMIBI paguOCBsI3U U TeNeBUAeHUs. Paqnonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHHUE OKPYKAIOIIEH CPEIbI.

TexHuyeckne yCTpOWCTBA U  IPAKTUYECKOE MPUMEHEHHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, yJIbTPA3BYKOBas [MATHOCTHKA B TEXHUKE M MEIWLMHE, pajaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHA, Tesneon, CBY-neus.



Llemoncmpayuu

OO0pa3zoBaHue U pacIpOCTPaHEHHUE MTONIEPEUHBIX U TPOJOJIBHBIX BOJIH.

KoneOmaromnieecs Te10 Kak HICTOYHUK 3BYKa.

HaGmronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepeHunu u 1MPpakuuu MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabGnronenue cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJIOM M 4aCTOTOMN
KOJIeOaHH.

HccnenoBanue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, MPEIIOMIIEHHUE,
noJispu3anys, Tupaxius, uHTepPepeHITHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonrHEHOE pacnpOCTPaHEHHUE CBETA B OJTHOPOJHOM
cpene. Jlyd cBera. ToueyHbIN HCTOUYHUK CBETA.

OtpaxxeHue cBeTa. 3akoHbl OTpaxkeHUd cBera. llocTpoeHune u300pakeHHI
B IJTIOCKOM 3€pKalie.

[Ipenomnenue cBera. 3aKOHBI TMPEIOMIICHUS CBETa. AOCOJIOTHBIA IMOKA3aTENb
npenomieHus. IlomHoe BHyTpeHHee oTpakeHue. lIpenenbHblii  yroa MOJIHOTO
BHYTPEHHETO OTPAKEHUS.

Hucniepcus ceeta. CroxkHbIN cocTaB 0enoro ceera. L[Ber.

Cobuparomuie u paccenBaronye TUH3bI. ToHkas nuH3a. DOKYCHOE PACCTOSHUE U
ONTHYECKass cuja TOHKOW JMH3bL. [locTpoeHue wu3o0pakeHHil B COOMpAIOMUX H
pacceuBarOnX JuH3ax. PopMysa TOHKOU JIMH3bL. Y BETUYECHUE, JaBAEMOE JTUH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONITUKHU.

BonnoBas ontuka. UnTepdepenmus cBeta. KorepeHTHbIE MCTOYHUKH. Y CIOBHS
HaOIIOJICHUS] MAaKCUMYMOB M MUHHMYMOB B HMHTEP(PEPEHIIMOHHONW KapTUHE OT JBYX
cuH(}a3HBIX KOTEPEHTHBIX HCTOYHHUKOB.

Hudpakusa cera. udpakimonHas pemérka. YcClIoBUE HAOIIOICHHUS TIJIABHBIX
MaKCHMYMOB TIPH MMaJICHUA MOHOXPOMATHYECKOTO CBETa Ha TUPPAKITMOHHYIO PEIIETKY .

[Tonapuszanus ceera.

TexHudyeckue ycTpoicTBa U MPaKTHUECKOE MPUMEHEHUE: OUKH, JIyTa, oToanmnapar,
MPOCKIIMOHHBIN arapaTt, MUKPOCKOII, TEJIECKOII, BOJOKOHHAs ONTHKA, AU(PaKIIMOHHAS
peléeTKa, moJsApous.

Jlemoncmpayuu

[IpsimonuHeiHOE  pacnpOCTpaHEHUE, OTPaKEHUE U  NIPEIOMIICHHUE  CBETA.
Ontuueckue npudopHI.

[TomHO€ BHYTpEeHHEE OTpaxeHue. Moaens cBeToBoAA.

NccnenoBanue cBOMCTB U300pakKeHU B JIMH3aX.

Mojenn MUKpPOCKOIIA, TEJIECKOIIA.

Habmronenune nuarepdepeHIimm cBera.

Hab6nronenue nudpakium ceera.

Hab6nronenue nucnepcuu cera.



[Tomydenue ciekTpa ¢ MOMOIIBIO0 TPU3MBI.
[Tonyyenue crnekTpa ¢ TOMOUIBI0 JUGPAKIIMOHHON PEIIETKH.
HaGnronenue nonsipusamnuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomsi
W3mepenne mokaszarens IpeJoMIICHHS CTEKIIa.
HccnenoBanue cBOWCTB M300paKEHUN B JIMH3AX.
Habnronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI cieHAJILHOM TEOPUH OTHOCUTEIHLHOCTH

I'paHuIel IPUMEHMMOCTH KJIACCUYECKOM MexaHWKH. llocTymarsl crnenuanbHON
TEOPUU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH CBETa B BaKyyMe,
MPUHIIUIT OTHOCUTEIBHOCTH DWHIITEWHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHWE BpPEMEHHM H COKpalICHUE
JUIMHBI.

DHeprus U UMIYJIbC PEASTUBUCTCKOW YACTHULIBIL.

CBs13b MacChl € SHEPTUEN U UMITYJIbCOM PEJSITUBUCTCKOM YaCTUIBl. DHEPTHSI TOKOSI.

Pa3znen 7. KBantoBasi puszuka
Tema 1. Dnemenmol K6AHMOBOI ONMUKU

®otonbl. Popmyna [lnaHka cBA3M 3HEPruM (POTOHA C €ro YacTOTOM. DHEpPrus u
UMITYJIbC (POTOHA.

OtkpeiTiie u uccienoBanue (oroaddexra. Ombiter A.I'. CronmeToBa. 3aKoHBI
dotodddexra. YpapHenue OuHmTeHa 111 dororddexra. «KpacHas rpanHuiay
dboToaddexra.

JlaBnenue ceeta. OnbiTel [1.H. JIeGenena.

XHUMHYECKOE JICUCTBUE CBETA.

TexHuueckue ycTpoiicTBAa M MPAKTHYECKOE TMPUMEHEHHE: (OTOIJIEMEHT,
dboTomaTunK, cCOTHEUHas: OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®doT0o3(heKT Ha YCTAaHOBKE C IIMHKOBOM TIACTHUHOM.

UccnenoBanue 3akoHOB BHENTHETO GoTodddexra.

CBeTouon.

Conneunas 6aTtapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel  Pesepdopna mo paccestHUIO —O-9acTHII.
[Tnanerapuas mozaens aroma. [loctynaret bopa. M3nydyenne u nornomiearne GoToHOB npu
NIEPEXO0/I€ aTOMa C OJIHOT'O YPOBHS HEPTUU Ha Apyroi. Buasl ciekTpoB. CrieKTp ypoBHEN
DHEPIUM aToOMa BOAOPOAA.

BosnoBeie cBoiicTBa wactuil. Bomubl ne bpoinsa. KopnyckyispHo-BOJTHOBOM
JyaJu3M.

CHOHTaHHOE 1 BBIHYKJEHHOE U3ITy4YECHHE.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPAJIBbHBIN aHAIN3
(CEKTPOCKOIT), Ja3ep, KBAHTOBBIA KOMIIBIOTED.



Llemoncmpayuu
Mopens onbita Pesepdopaa.
Onpenenenue JJIMHBI BOJHBI Ja3epa.
HaOnronenue nuHeyaTbix CIIEKTPOB U3TYyUCHHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomoi
Habmronenue nuHevaToro crekTpa.

Tema 3. Amommnoe saopo

OKCIIEpUMEHTBI,  JTOKA3BIBAIOIIUE  CJIOKHOCTh CTpOeHMs saapa. OTkpeiThe
paanoakTuBHOCTH. OnbIThl Pesepdopaa mo ompeneneHuo cocraBa paguOaKTUBHOIO
u3nydenus. CBoicTBa anbda-, 6era-, raMmma-u3iayueHus. BiusHue paguoakTHBHOCTH Ha
YKUBBIE OPTAHU3MBI.

OtkpeiTHe TpoTOHa W HeuTpoHa. HykionHas ™ogens siapa ['eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucio sapa. M30Torsl.

Anb(a-pacnaa. DIEeKTPOHHBIM U MO3UTPOHHBIN Oera-pacnaia. ['amma-uznyueHue.
3aKOH paJMOAKTUBHOTO pacnaja.

DHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT macchl sipa.

SnepHble peakuuu. JleneHue U CUHTE3 sAIep.

Snepusbiii peaktop. Tepmosinepubiit cunTe3. [IpobiieMbl U MEPCIIEKTUBHI SACPHON
HHEPreTUKH. DKOJIOTMYECKNE aCIIEKTHI SIACPHON SHEPIrEeTUKH.

DneMeHTapHble YacThllbl. OTKPBITHE TO3UTPOHA.

Metoael  HAOMIOJEHUST M PETUCTPALlMM  DJIEMEHTapHbIX  YacTUL.

@yH1aMeHTaIbHbIE B3aUMOAECHCTBUSA. ENMHCTBO (M3HUECKOM KapTUHBI MUPA.

TexHuyeckre yCTpoWCTBA M NPAKTHUYECKOE IPUMEHEHHUE: NIO3UMETp, Kamepa
Buinibcona, simepHbiii peakTop, aToMHas bomoa.
Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIMX YaCTHLI.
Yuenuueckuii sxcnepumenm, 1adopamopmvie padomoi

WccnenoBanue TpekoB yacTHil (110 TOTOBBIM (hoTorpadusm).

Pa3nen 8. Di1eMeHTHI ACTPOHOMUY U ACTPOPUZUKHU

DTtanbl pa3BUTHS aCTPOHOMUU. [IpUKIagHOE U MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMUM.

Bup 3BE31H0T0 HeOa. Co3Be3nus, sipkre 3BE3/IbI, TUIAHETHI, KX BUJIMMOE JIBH)KCHUE.

ComnHeuHas cucTema.

Connne. CosniHeyHas akTUBHOCTh. MicTounuk sHepruu CosiHIa U 3BE3]1. 3BE3/IbI, UX
OCHOBHBIE XapaKTEPUCTUKU. JlMarpaMma «CIEKTPAIBbHBIN KJIACC — CBETUMOCTbY. 3BE3bI
IJIABHOM IIOCJI€A0BATEIbHOCTH. 3aBUCUMOCTDL «Macca — CBETUMOCTDY JIJISI 3BE3]1 TJIaBHOM
nocjieaoBaTebHOCTU. BHyTpenHee ctpoenue 3BE3N. CoBpeMEHHbIE NPEACTaBICHUS
0 MPOUCXOXKACHUU U HBoMoIMH COHIA U 3BE3MI. DTalbl )KU3HU 3BE3].

Muneunsiii [TyTe — Hama ["anaktuka. [Tonoxenne u neuxxenue ConHua B ['anakTuke.
Tunsl ranakTuk. Paguoranaktuku u kBasapsl. UEpHbIE AbIPHI B siAPaX rajJaKTHK.



Bcenennas. Pacmupenne Bcenennoit. 3akon Xa66ma. Pa3Oeranme ranmakTwk.
Teopus bonbmioro B3peiBa. PenmkToBoe n3nydeHue.

MacmrabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnsie npo0iaemMbl aCTPOHOMHUHU.
Yuenuueckue nabnooenus

HaOnronenuss HEBOOPYKEHHBIM TJIa30M C  HUCIIOJIB30BAaHUEM KOMITBIOTEPHBIX
NPUIOKEHUH ISl OTIPEJEIICHHS TTOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be31us1 CEeBEpHOro MOJyIIapys U IPKHUE 3BE3BI.

Ha6nronenus B reneckon Jlynsl, mianer, Maeunoro IlyTu.

O6o0maromniee NOBTOpPeHNE

Ponb ¢usuku u acTpOHOMHUM B SKOHOMUYECKOM, TEXHOJIOTUYECKOU, COI[UATBLHON U
ITUYECKON cdepax AeATeIbHOCTH 4YEJIOBEKa, pOJib U MECTO (PU3MKM U acTPOHOMHUU
B COBPEMEHHON HAy4YHOW KapTUHE MHpA, POJb (PU3NYECKOW TEOpUH B (OPMHPOBAHUU
NpeacTaBleHU 0 (PU3MYECKOl KapTUHE MHUpa, MECTO (PU3UYECKON KapTHUHBI MHpa
B OOIIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPECTABICHUIN O IPUPOJIE.

Me:xxnpeaMeTHbIE CBSA3H

N3yuenue kypca ¢puszuku 6a30Boro ypoBHs B 11 kimacce ocymiecTBiIsieTcs: ¢ yuéTom
COJIEpKATENIbHBIX MEXKIIPEAMETHBIX CBSI3€M ¢ KypcaMu MaTeMaTUKU, OMOJIOTUU, XUMHUH,
reorpaduu U TEXHOJOTHUHU.

Mesxcnpeomemnvie nonsamusi, CBSI3aHHbIE C HW3YUYEHHEM METOJOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAY4YHBIN (akT, rumnores3a, punyeckas BeJIMUUHA, 3aKOH, TEOPHs,
Ha0II0/IeHNE, SKCIIEPUMEHT, MOJIETMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUe CUCTEMbl YpaBHEHUMH, TPUTOHOMETPUYECKUE (YHKIUU:
CHHYC, KOCHHYC, TAaHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOKIECTBO,
BEKTOPbl M HX MPOEKIHWH HA OCHU KOOPJIMHAT, CJIOKEHHUE BEKTOPOB, IMPOU3BOJHBIC
AJIIEMEHTAPHBIX (PYHKIUH, TPU3HAKK TOJJ00USI TPEYTOIBHUKOB, OMpEIeICHUE TUIOMIAAH
II0CKUX (hUryp u o0bEmMa Ten.

Buonocus: snexrpudeckue sIBICHUS B )KHUBOUW PUPOJE, KoneOaTeabHbIe IBUKCHUS
B JKMBOM MPUPOJIC, ONTHUUECKHE SIBJICHUA B KUBOU NPUPOJAE, ACHCTBUE paaualuu
Ha KUBBIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsE CTPYKTYpa TBEPABIX TEIl,
MEXaHU3MbI 00pa30BaHUs KPUCTAJUTMUYECKON PEIIETKHU, CIEKTPATbHBIN aHATHU3.

l'eocpaghusi: MarHUTHBIE TIOJIOCA 3€MIIM, 3aJIeKW MArHUTHBIX Py, POTOChEMKA
36MHOU MOBEPXHOCTH, MPEICKA3AHUE 3€MIIETPSCCHUMN.

Texunonocua:  JNUHWUMA  JJIEKTPOIIEpENad, TEHEPATOpP  IEPEMEHHOr0  TOKa,
3JIEKTPOJIBUTaTElb, UHIYKIIMOHHAS [1€Yb, PAap, PaAUONPUEMHHUK, TEJIEBU30p, AHTCHHA,
tenedon, CBYU-meuyb, NPOCKIMOHHBIM amnmapaT, BOJOKOHHAs OITHKA, COJHEYHAs
Oatapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110 PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpeameTa «®Pu3uka» HA YPOBHE CpeAHEro oOIIero
obpazoBaHus (0a30BBIM ypPOBEHB) JOKHO OOCCIEUYUTh JOCTHKCHHE CIICTYIOIINX
JUYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJbTaThl OCBOEHHUS ydeOHOro mnpenMera «PU3MKa» TOJKHBI
OTpakaTb ~ TOTOBHOCTh M CIOCOOHOCTh  OOyYaromMXcsi  pyKOBOACTBOBATHCS
chOpMHUpPOBAaHHONW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIUH, TO3UTUBHBIX BHYTPEHHUX YOEKACHHM, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM
LEHHOCTSIM POCCHUHCKOro 0O0IlecTBa, paclIMpEeHHUe KU3HEHHOTO ONbITa W OMbITa
NEeSTENBbHOCTH B TMPOIECCE peaju3allMd OCHOBHBIX HAIpaBiICHUN BOCHUTATEIbHOU
JEeSATENbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaskIaHCKOTr0 BOCTIMTAHHUS:

c(OPMUPOBAHHOCTh TPAKIAHCKOMN TO3HMIIMH O0YYarOIIerocsl Kak aKTHBHOTO M
OTBETCTBEHHOT'O YJIEHA POCCHICKOT0 OOIIECTBA,;

MPUHITHE TPaJIUITHOHHBIX 00111eY€eIIOBEYECKHX T'YMaHUCTHYECKUX 51
JIEMOKPATHICCKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSATCIBLHOCTh B HWHTEpecax TIPaxkIaHCKOTO
o0IIecTBa, y4acTBOBaTh B CAaMOYIIPABICHUU B 00pa30BaTeIbHON OpraHH3allHH;

YMCHHE B3aUMOJICHCTBOBATh C COI[MAILHBIMH HHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKIHUSIMH ¥ Ha3HAYCHHEM;

TOTOBHOCTbH K TYMaHUTAPHOM U BOJIOHTEPCKOM JICATEIIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIHTAHMS:
c(hOpMHUPOBAHHOCTh POCCUMCKON IPakIaHCKOW MJEHTUYHOCTH, TATPUOTU3MA;
[IEHHOCTHOE OTHOILIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JIOCTHKEHUSIM
POCCHIMCKMX YUEHBIX B 0071aCTH (PU3UKHU U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS :

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, THYECKOTO ITOBEJICHUS;

CITIOCOOHOCTh OIICHHMBATh CHUTYallMI0O W TPHHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYACHh Ha MOPAJIILHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHUCJIE B
JIEATEbHOCTU YUEHOTO;

OCO3HAHME JUYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYMBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:
3CTETUYECKOE OTHOIIECHUE K MHUPY, BKIIOYask 3CTETHKY HAYYHOI'O TBOPYECTBA,
npucyiero Gu3n4ecKoi HayKe;



5) TpyA0BOro BOCIIUTAHMS

WHTEpEC K pasnuyHbiM chepaM npodeccHoHaTbHON eSATeTbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (DU3UKON M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOP Oymyriei
npodeccun u peaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TTAHBL,

TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00IaCTH (PUBHKH
Ha TIPOTSHKEHUN BCEH JKU3HMU;

6) 3K0JI0rHYeCcKOro BOCIIUTAHMS :

c(hOpMUPOBAHHOCTH IKOJIOTHUECKOM KYJIbTYPhl, 0CO3HAHUE II100aTBLHOT0 XapakTepa
AKOJIOTUUECKHUX MPOOIeM;

IUIAHUPOBAHHE U OCYIIECTBICHUE ICMCTBUM B OKPYXKAIOIIECH Cpeie HA OCHOBE
3HAHUSA LEJIed YCTOMYMUBOIO PAa3BUTHS YEJIOBEYECTBA;

Pacmmpenne ombiTa HESTETBHOCTH 3KOJOTHYECKOW HAMPABICHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAaHUH 110 QUBHUKE;

7) HEHHOCTH HAYYHOTO TIO3HAHMS:

c(OpMHPOBAHHOCTH MUPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HU3UUECKON HAYKH;

OCO3HAHHWE HEHHOCTH HAYyYHOM NIEeATEIbHOCTH, TOTOBHOCTh B MPOLECCE U3yUYEHUS
¢u3MKM  OCYyIIECTBISATH  MPOEKTHYID U HCCIENOBATENbCKYIO  JESITEIbHOCTD
WHIUBUYAJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATHBI

Ilo3HaBaTebHbIC YHUBEpPCAJbHbIE Y4eOHbIC ACCTBUS
ba3oBble 1oruyeckue 1eHCTBUNA:

CaMOCTOATENBLHO (POPMYIUPOBATh U AKTYAJIM3UPOBATH MPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

OIpCACIIATh LHECINU ACATCIbHOCTH, 3a1aBaTh IapaMCTPbl U KPUTCPHUH UX JOCTUIKCHUA,

BBISIBIISITh 3aKOHOMEPHOCTH W TIPOTHUBOPEYHSI B paCCMATPUBAEMBIX (DH3UIECKUX
SABJICHUAX,

pa3zpabaTbiBaTh IUIaH pEHICHUS MPOOJEMBI € YYETOM aHaIM3a HMEIOIIUXCS
MaTEepHUAJIbHBIX U HEMATEpHUAIIbHBIX PECYPCOB;

BHOCHUTBb KOPPCKTUBLI B ACATCIbHOCTb, OICHHUBATL COOTBCTCTBUC PC3YJILTATOB
oeysIM, OICHNBATb PUCKHU HOCHeI[CTBI/Iﬁ ACATCIIBHOCTH,

KOOPAWMHHUPOBATb W BBIIIOJIHATH pa60Ty B YCIIOBHAX PCAJIBHOI'O, BUPTYAJIBLHOI'O U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

Pa3BUBATh KPCATUBHOC MBIINIJICHUC ITPHU PCIICHUN KU3HCHHBIX HpO6JI€M.

Bba3oBrbie ncciienoBare/ibCKue 1CMCTBUA

BJa/IETh HAy4YHON TEPMHUHOJIOTMEW, KIIOUEBBIMU TMOHATUAMH U METOJaMH
(bu3nyuecKoil HayKH;

BJIaJIeTh HAaBbIKAMU Y4YEOHO-UCCIIEOBATEIbCKONM W NPOEKTHOW JAEATEIbHOCTH
B 005aCcTH (DU3UKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIIbHOMY MOUCKY



METOJIOB PEIICHUSA 3a/1a4 (PU3NIECKOTO COACPIKAHUS, TPUMEHEHUIO Pa3IMYHbIX METOIOB
HO3HaHMS;

BIAJETh BUAAMM  JEATEIBHOCTH 10 TOJYYEHUID HOBOI'O 3HAHUS, €ro
UHTEpIIpEeTalny, IPeoOpa30BaHUIO0 U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CUTYalUsAX,
B TOM YHCJI€ IIPY CO3AaHUU YUYE€OHBIX MPOEKTOB B 00JaCTH (PU3UKY;

BBISIBJISATh IPUYMHHO-CJICJICTBEHHBIE CBA3U U aKTYaJIM3UPOBATh 33/7a4y, BbIABUTATh
TUNOoTE3y €€ pelIeHus, HAXOIUTh apryMEHTHI JJI I0Ka3aTeIbCTBA CBOUX YTBEPKACHUIA,
3aJ1aBaTh MAPAMETPhl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBATh MOJYYEHHBIE B XOJE PEIIEHUs 3aJaud pe3yJbTaTbl, KPUTHUECKU
OLICHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTh M  (OpMyIUpOBaThb COOCTBEHHbIE 3aJaud B  00pa3oBaTEIbHOU
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYEHUH (PU3HKY;

JaBaTh OL[CHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

yMETb  [EPEeHOCUTh 3HaHUS 1O (uU3MKEe B  TNPAKTUYECKYyK0  001acThb
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUT'aTh HOBBIE UJIEU, IIPEJIaraTb OpPUTrMHAIbHBIE TOAXO0AbI U PELICHUS;

CTaBUTb MPOOJIEMBI U 33]1a4H, TOMYCKAIOIUE abTEPHATUBHbBIC PEILICHUS.

Pa6ora c unpopmanuei:

BIIAJICTh HABBIKAMU TOJy4YeHUs WHPOpMaUd (PU3NYECKOTO  COICP>KaHUS
U3 HWCTOYHHKOB pAa3HBIX THIIOB, CaMOCTOSATEILHO OCYIIECTBIATH ITOWCK, aHAJW3,
CHUCTEMATH3AIMI0 ¥ WHTEPIpeTauio WHGOPMAIMN pa3IWYHBIX BUIOB ©u (hopm
MIpeICTaBIICHHUS;

OIICHUBATH JIOCTOBEPHOCTh HH(OPMAITUH;

WCIIOJIB30BATh CPE/CTBa MHGOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHI
B PCIICHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W  OpPTraHU3AIMOHHBIX 3ajJad
c coOmoaeHneM TpeOOBaHMK DJProOHOMHUKH, TEXHHKHA O€30MacHOCTH, THUTHUCHBI,
pecypcocOepexeHusi, MPaBOBBIX W OTUYECKUX HOPM, HOPM HH(POPMAIMOHHOMN
0C30IaCHOCTH;

co37aBaTh TEKCThI (PU3WYECKOTO COAEpKAHUS B Pa3IMUHBIX (hopmaTax ¢ y4E€Tom
Ha3HAaueHusd HMHPOpMAlMKU U LEJIEBOM ayJUTOpPHM, BBIOMpas ONTHUMAJIbHYIO (QopMy
MPE/ICTABIICHUS U BU3YaIH3allUU.

KoMMyHUKaTHBHBIC YHUBEpPCAJbHbIE Y4eOHbIC NCHCTBHSL:
OCYULIECTBJIATH OOLIEHUE HA YPOKaxX (PU3HKHU U BO BHE-YPOUHOM AESITEIbHOCTH;
pacno3HaBaTh NPEANOCHUIKA KOH(PIUKTHBIX CUTYalMi U CMATYaTh KOH(QIUKTHI;
Pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOX TOUKY 3PEHUS C UCIIOJIb30BAHUEM A3BIKOBBIX
CPEICTB;
[OHMMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHAHON U HHAUBUAYaAJIbHON paboOThHI;
BBIOMPATh TEMATUKY U METObI COBMECTHBIX JIEHCTBUM C yUETOM OOILKUX UHTEPECOB,
Y BO3MOYKHOCTEHN Ka)/10T0 YJIeHa KOJUIEKTHBA;



MIPUHUMATDH L[EJIA COBMECTHOM JESATEIBHOCTH, OPTraHU30BBIBATh U KOOPAUHUPOBATH
JICUCTBUA M0 €€ TOCTHKEHUIO: COCTABJIATH IUIaH JEUCTBUM, PACHPEAEIATh POJIM C YUETOM
MHEHHI YYaCTHUKOB, 00CYX/IaTh pe3yJIbTaThl COBMECTHOM PabOTHI;

OIICHMBATh KA4e€CTBO CBOETO BKJIAJla M KaXXJOTO yYacTHHKA KOMaHIbI B OOIIHIA
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IPOEKTHI, OLEHUBAaTh MJECH C I[O3MLMU HOBU3HBHI,
OPUTMHAJIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMUYECKOE MOBEICHUE B PA3JIUYHBIX CUTYalMSX,
MPOSIBISATH TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHble YyHMBEpPCAJbHbIe Y4eOHbIE eHCTBUA
Camoopranusanus:

CaMOCTOATENFHO OCYIIECTBISATh O3HABATEIBHYIO €SI TEILHOCTh B 00J1aCTH (DU3BUKHU
U aCTPOHOMHH, BBISIBISATH MNPOOJIEMBbI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHbBIC
3a/1auu;

CaMOCTOSITENTFHO COCTABIIATH TUIAH PEIICHHs PacuéTHBIX M KaueCTBEHHBIX 3a/1ad,
IUTAaH  BBITIOJTHEHUS TPAKTUYECKOM paldoThl € Yy4E€TOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOYTEHUM;

JlaBaTh OIICHKY HOBBIM CHUTYalUsM;

pacIIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHIA;,

JIeNIaTh OCO3HAHHBIN BBIOOP, apIryMEHTHUPOBATH €0, OpaTh Ha ce0s OTBETCTBEHHOCTh
3a pelleHHE;

OIICHUBATH MPUOOPETEHHBIN OTIBIT;

CIocOOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO SPYAMIIMN B 00IacTu (PU3UKH,
TIOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTeIbHbIN M KYJIBTYPHBIH YPOBCHb.

CaMOKOHTPOJIb, 3MOIMOHATbHBII HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHTYalldsM, BHOCHUTH KOPPEKTHBBI B JCSITEILHOCTD,
OIICHHUBATh COOTBETCTBHE PE3YJIHTATOB IEIISIM;

BJIaJICTh HABBIKAMH TI03HABATEILHON pedIeKCHN KaK OCO3HAHMS COBEPIIIAEMbIX
JENUCTBUN U MBICIIUTEILHBIX MTPOIIECCOB, X PE3YIbTATOB M OCHOBAHUI;

HCIIOJIB30BaTh NMPHUEMBI pedIeKCUU ISl OIEHKH CUTYyallud, BBIOOpAa BEPHOTO
pEIICHMS;

YMETh OIICHUBATh PUCKH M CBOEBPEMEHHO NIPUHUMATh PEIICHUS 10 UX CHIKEHUIO,

IPUHUMATh MOTHBBI M apTYMEHTHI APYTHX MPU aHAIIA3E PE3YJIHTATOB JIEATCILHOCTH,

IPUHUMATh CeOsl, TOHUMAas CBOU HEJOCTATKH U JIOCTOMHCTBA,;

IPUHUMATHh MOTHBBI M ApTYMEHTHI IPYTHUX MPU aHATH3E PE3YIhTATOB ICITCILHOCTH,

IIPU3HABaTh CBOE MPABO U MPABO APYTHX HA OMINOKH.

B mporecce MOCTHMXKEHUS JIMYHOCTHBIX PE3YJIHTATOB OCBOCHHS IPOTPAMMBI
nmo ¢u3MKe I YPOBHA cpeaHero oOmero oOpa3oBaHus y  OOydYarommxcs
COBEPIIICHCTBYETCS SMOIIMOHAILHBIN UHTEJUICKT, IIPEIITOTararonui
c(hOpMHPOBAHHOCTH:



CaMOCO3HaHUS, BKIIOYAIOIIETO CIOCOOHOCTH IMOHUMATh CBOE 3MOIMOHAILHOE
COCTOSIHHE, BUJICTh HAIIPABJICHUS PA3BUTHs COOCTBEHHON AMOIMOHAIILHOM Chephl, OBITH
YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAaHMUS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE IPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEJICHUE, CIIOCOOHOCTh aJallITUPOBATHCS K SMOLIMOHAIBHBIM
U3MEHEHHUSIM U TIPOSIBIIATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlMU, BKJIIOYAIOIIEH CTpEMJICHHE K JIOCTHIXKEHHUIO IIEIU U
yCrexy, ONTHMH3M, HWHHUIMATUBHOCTh, YMEHHUE JCHCTBOBAaTh, HCXOAS M3 CBOUX
BO3MOXKHOCTEH;

OMITATHH, BKJIIOYAIOIIEH CIOCOOHOCTh IOHHUMATh SMOILMOHAJIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATh €0 MPH OCYIICCTBICHUM OOIICHUS, CIOCOOHOCTh K COUYBCTBHUIO U
COTIEPESIKMBAHMIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIONIMX CIOCOOHOCTh BBICTPauBaTh OTHOIICHUS
C IPYTUMU JIFOJIBMH, 3a00TUTHCS, MPOSBIISITH HHTEPEC U pa3peniaTh KOH(QIUKTEHL.

HNPEIMETHBIE PE3YJIBTATDI

K xonmy obyuenust B 10 kjacce npeaMeTHbIe pe3ysibTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH y O0YJAIOITUXCSI YMEHUI:

JEMOHCTPUPOBAThL Ha TMpUMEpax pojib U MecTo (u3uku B (HOPMUPOBAHHH
COBPEMEHHOW HAYYHOW KapTUHBI MHpPA, B PA3BUTUH COBPEMEHHOU TEXHUKU H
TEXHOJIOTUH, B TPAKTUYECKOMN JESITECIbHOCTH JIIOJICH;

VUYATHIBATh  TPAHUIBI TNPUMEHCHHS  W3YYCHHBIX  (DU3WYECKUX  MOJEIEH:
MarepuajgbHas TOuYKa, WHEpIMalbHAs CHCTeMa OTcuéTa, abCOJMIOTHO TBEpPIOE TEJO,
WJICATbHBIM Ta3, MOJIEJM CTPOCHUS Ta30B, >XUJIKOCTEHM W TBEPABIX TEJN, TOYCUHBIN
AIIEKTPUUYECKUN 3apsi/i PU pelIeHUH PU3UYECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHE SBJICHUS (TIPOILIECChI) M OOBACHATH HMX Ha OCHOBE
3aKOHOB MEXAHUKHU, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BELIECTBA W
ANEKTPOJIMHAMUKNA: PAaBHOMEPHOE W PABHOYCKOPEHHOE MPSMOJIMHEMHOE JBHXKEHUE,
CBOOOJIHOE TIAJICHUE TEJ, JBI)KCHHE IO OKPYXHOCTH, WHEpIHsA, B3aUMOJCHCTBUE
ten, mubdysus, OpOyHOBCKOE ABUKEHUE, CTPOCHHE >KUIKOCTEH M TBEPIBIX TEI,
u3MeHeHne oObEéMa TeNm MpU HarpeBaHuM (OXJAXICHWH), TEIJIOBOEC PAaBHOBECHE,
VCIIapeHUe, KOHICHCAllUsl, IUIaBJIICHUE, KPUCTAJUIA3ALNS, KUIICHUE, BIIAXKHOCTh BO3/1yXa,
MOBBIIICHUE JIABJICHUS ra3a MPU €ro HAarpeBaHUU B 3aKPBITOM COCYJE, CBA3b MEKIY
[apaMeTpaMH COCTOSIHUSL T'a3a B M30MIPOLECCAX, JIEKTPU3ALMS TEJ, B3aUMOJCHCTBUE
3apsa0B;

OMKCHIBATH MEXAaHUYECKOE JBMIXKEHUE, UCIOJIb3ysl (U3MUECKHE BEIUYMHBI:
KOOpJMHATA, IyTh, IEPEMELIEHNUE, CKOPOCTh, YCKOPEHUE, Macca Tela, CUiIa, UMITYJIbC
Tena, KUHETHUYECKas JHEPrusi, MNOTCHI[MaJIbHAs DHEPrus, MEXaHWdecKkas padoTa,
MeXaHU4ecKasi MOITHOCTb; NPU OMHUCAHUM MPABHIIBHO TPAKTOBATh (PU3UYECKUI CMBICI
UCIIOIb3YEMbIX BEJIWYUH, MX OO0O3HAYCHUSI M EIUHMIIBI, HAXOAUTh (HOPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3MUECKYIO BEJIMUUHY C APYTUMU BEJIMUUHAMU;



OTHMCHIBATh M3YUCHHBIE TETUIOBBIE CBOMCTBA TEJI U TEIJIOBBIC SBIICHUS, UCIIONIB3YS
¢dbu3nyuecKre BEJIMYMHBI: JIaBJICHUE Ta3a, TeMIIepaTypa, CpeHss KUHETUUeCKash SHEPIrus
Xa0THYECKOTO JBWIKEHHUS MOJICKYJ, CpEAHEKBaJpaTUYHAs CKOPOCTh  MOJIEKYJI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEPrus, padora rasa, Ko3()(HUIIMEHT MOJIE3HOTO
JIEUCTBUS TEIJIOBOTO JBUTATENS; MPU OMHCAHUM TPABWIBHO TPAKTOBATh (DU3UUECKUN
CMBICIT WICTIONIb3YEMBIX BEITUYMH, WX O0O03HAUCHUS W CIUHUIIBI, HAXOIUTh (POPMYIIHI,
CBS3BIBAIONIUE JAHHYIO (PU3MUYECKYIO BEJIMUMHY C IPYTUMHU BETUUMHAM;

OMKCHIBATh HM3YyYCHHBIC DJICKTPUYCCKHUE CBOWCTBA BEIIECTBA W JJICKTPUYCCKUE
SBIICHUS (TIPOLECCHI), MCHONB3Yd (U3HMUECKUE BEIUYUHBI: JJICKTPUUYECKUN 3apsi,
AJIEKTPUUECKOE TI0JIe, HAMPSHKEHHOCTH TOJS, TOTEHIMANl, PAa3HOCTh TMOTEHIIUAJIOB,;
IIPY ONTMCAHWUH MPABUIILHO TPAKTOBATh (PU3MUECKHUI CMBICI UCIIOJIB3yEMbBIX BETUYHH, UX
0003HAaUCHUS W CAVHUIIBI, YKA3bIBaTh (POPMYIIbI, CBSI3BIBAIONINE JIAHHYIO (PU3HUECKYIO
BEJTUYHMHY C IPYTUMH BEIIMUYNHAMU;

aHAIM3UPOBATh (PUIUYECKUE MTPOLIECCH U SIBJICHUS, HCTIONB3Ys (PU3NUECKUE 3aKOHbI
U OpUHIUIBL 3akoH BcemupHoro tsrorenws, |, Il u Il 3axkonsr HbroToHa, 3akoH
COXpaHEHUS MEXAHWUYECKOW OHEPIrUH, 3aKOH COXpPAaHCHUS WMITYJIbCa, MPUHITUI
CYNEpIO3UIIMK  CUJI, TPHUHIMI PaBHOMNPABUS HMHEPUHUATIBHBIX CHCTEM OTCU€Ta,
MOJICKYJIIPHO-KUHETHICCKYIO TEOPUIO CTPOCHHUS BEIIECTBA, Ta30BBIC 3aKOHBI, CBS3h
CpeIHEW KHWHETWYECKOM SHEPIMHM TEIUIOBOTO JIBMDKCHHS MOJIGKYJI C aOCOJIOTHOMN
TEeMITepaTypoi, TEePBbI 3aKOH TEPMOJMHAMHKHU, 3aKOH COXPAHCHHS DJIECKTPUICCKOTO
3apsana, 3akoH KyioHa, mpu 3TOM pa3inyarh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €O
MaTEMaTUYECKOE BBIPAKEHUE U yCIIOBUS (TPaHUIIbI, 00JACTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHUHIIMIBI JEHCTBUS MAIWH, MPUOOPOB M TEXHUYECKHUX
YCTPOKMCTB; pas3inyaTh YCIOBHUS HMX OC30IaCHOTO HCIIOJIb30BAaHUS B ITOBCEIHECBHOU
KU3HH,

BBITIOJIHATH AKCIIEPUMEHTHI 110 MCCIIEIOBAHUIO (DU3UYECKUX SIBICHUN U MPOIIECCOB
C HCIIOJIb30BAaHUEM TPSMBIX, U KOCBEHHBIX H3MEPECHHH, MPU 3TOM (OpMyIHpOBaThH
npoOriemy/3ajady W TUIOTE3Y Yy4eOHOTO JKCIEPUMEHTa, CoOUpaTh YCTAaHOBKY
U3 TIPEIOKEHHOTO 000PYI0BaHUS, TPOBOIUTH OMBIT U ()OPMYITUPOBATH BHIBO/IHI;

OCYIIECTBJIATH MPSMBIE U KOCBEHHBIE U3MEPCHUS (DU3UIECKUX BEITUINH, TIPU ATOM
BBIOWPATh ONTHUMAIBHBIN CIMOCO0 WM3MEPEHHS W WCIOIh30BAaTh W3BECTHHIE METOJIBI
OIICHKH TTOTPENTHOCTEH H3MEPCHUH;

MCCJIEIOBATh 3aBUCUMOCTH MEXAY (GU3UUYECKUMU BEJIMUYNHAMH C UCIIOIh30BaHUEM
PSIMBIX U3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yiabTaThl
MOJIYYCHHOW 3aBUCHUMOCTH (PU3MUYECKHX BEJIMYMH B BHJE TaOIUI[ U rpaduKoB, JeNaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIICI0BAHHUS;

coOJII0/1aTh IIpaBUIIa 0€30MaCHOTO TPYyAa MPHU MPOBEECHUHU UCCIIEIOBAHUN B paMKax
y4e0HOTO JKCIEPUMEHTa, YYEOHO-UCCIENOBATEILCKOW W TMPOEKTHON ACSATEIBHOCTU
C MCTOJB30BAHUEM U3MEPUTENBHBIX YCTPOICTB U JIA0OPAaTOPHOTO 000PYI0BAHNUS;

pemarh pacy€THBIC 33a/1a4d C SIBHO 3aJaHHOW (DU3UYECKON MOJENbI0, UCTIOIB3YS
(dbu3HYecKre 3aKOHbBI U TTPUHITUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1aud BHIOUPATH



(u3nYEeCKy0 MOJEIb, BBIIEIATh (PU3NUECKUE BEIUYUHBI U (POPMYJIbl, HEOOXOAUMBbIE
11 €€ peleHus], IPOBOIUTh PacYEThl U OLIEHUBATh PEaIbHOCTh IOJYUYEHHOTO 3HAUEHUS
(u3nyecKoil BETUUHUHBI;

pemaTs KayeCTBEHHBIE 3aJauM: BBICTPAWBATh JIOTHYECKH HEMPOTUBOPEUYUBYIO
LEMOYKY PACCYXIEHUH C ONOpod Ha H3Y4YCHHbIE 3aKOHbBI, 3aKOHOMEPHOCTU U
(dusnyeckue sIBICHUS;

UCMOJIb30BaTh IPU PEIICHUU Y4eOHBIX 3aJa4 COBPEMEHHbIE HH(POpPMAIMOHHBIE
TEXHOJIOTMM JUI1 IIOMCKA, CTPYKTYpPUPOBAHUSA, HWHTEPIPETALUU M MPEACTaBICHUS
y4eOHON M HAyYHO-TIOMYJISIPHON HH(POPMAITHH, TIOTYYSCHHON U3 pa3TUIHBIX UCTOYHUKOB,
KPUTUYECKU aHATU3UPOBATH MOJIyYaeMyI0 HHPOPMALIHIO;

NPUBOIUTH TMPUMEPHl BKIAJa POCCHUCKUX W 3apyOexHBIX YUYEHBIX-(PU3NKOB
B Pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOT UM,

UCMOJIb30BaTh TEOPETUUYECKUE 3HAHMUS MO (U3MKE B TOBCEAHEBHOW IKU3HU
uist obecnieyeHus: 0e30MacHOCTH MpU OOpalleHuH C NpubopaMM U TEXHUYECKUMU
YCTPOMCTBaMHM, /JII COXpaHEHHUS 370pPOBbS M COOJIIOJCHHS HOPM 3KOJIOTHYECKOTO
MIOBEJCHUS B OKPYXKAIOLIEH CPEAE;

paboTaTh B IpYMIIE C BHITOJHEHUEM PA3IUYHBIX COLUATIBHBIX POJIEH, IUIAHUPOBATD
paboTy TIpynmbl, palUoOHAIbHO pacHpenessTh O00S3aHHOCTH M IUIAaHUPOBATh
JeSITEIbHOCTh B HECTaHJAPTHBIX CUTYaIlUsAX, aJeKBaTHO OIICHWBATh BKJAJ KaXXIOTO
U3 YYACTHUKOB TPYIIIIHI B PEIICHNE pacCMaTPUBAEMON MTPOOIEMBI.

K xonmy obyuenust B 11 kjacce npeaMeTHbIE pe3ysbTaThl HA 0A30BOM YpPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH y OOYJAIOIITUXCSI YMEHUI:

JEMOHCTPUPOBAThL Ha TMpUMEpax pojib U MecTo (u3uku B (HOPMUPOBAHHH
COBPEMEHHOW HAy4YHOW KapTUHBl MHpA, B pPA3BUTUU COBPEMEHHOU TEXHUKU W
TEXHOJIOTUM, B NPAKTUYECKOW JEITEIBHOCTH JIIOACH, LEIOCTHOCTh W E€IUHCTBO
¢dbu3HUecKoil KapTUHBI MUPA;

YYUTBHIBATh TPaHUIIbI TPUMEHEHHS U3YUYEHHBIX (U3UYECKUX MOJIEICH: TOUCUHBIN
AIIEKTPUYECKUN 3apsil, JIyd CBETa, TOUCUHbIM UCTOYHUK CBETA, siepHasi MOJENb aToMa,
HYKJIOHHAs MOJIEJIb aTOMHOTO sI/Ipa NP pelieHUur (PU3NUecKux 3a/1ay;

pacmo3HaBaTh (PU3NUYECKHUE SIBICHUS (TIPOIECChI) W OOBICHATH WX HA OCHOBE
3aKOHOB DJIEKTPOJMHAMUKM M KBAHTOBOM (U3BUKH: SJIEKTpUUECKas MPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MArHUTHOE JEHCTBHUSI TOKa, B3aUMOJICUCTBUE
MarHuTOB, 3JEKTPOMArHUTHAsT UHAYKUUS, JEUCTBUE MArHUTHOIO MMOJS HAa HPOBOJHUK
C TOKOM ¥ JBWXKYIIMHACS 3apsll, DOJIEKTPOMArHUTHBIE KOJIEOAHWUS ¥  BOJIHBI,
NPSIMOJIMHEWHOE PACTIPOCTPAHEHHE CBETA, OTPAKECHUE, MIPEIOMIICHUE, MHTep(DepeHIns,
mudpakuus W TOJSpU3alMs CBETa, JAUCIEpPCUs CBeTa, (OTOINEKTpUUECKUM 3(dekT
(boToaddexT), cBeTOBOE AaBiIEHHE, BO3HUKHOBEHHE JIMHEWYATOro CIIEKTpa aToma
BOJIOPO/JIa, €CTECTBEHHAS U UICKYCCTBEHHAsl PaIMOaKTUBHOCTD;



OMUCHIBATh H3YUYCHHbIC CBOWCTBAa BEHIECTBA (PJIEKTPUUYECKUE, MAarHUTHBIE,
ONTHYECKHUE, DIEKTPUUYECKYIO MPOBOJAUMOCTh PA3IUYHBIX CPENl) U DJIEKTPOMArHUTHBIC
sIBJIEHUSA (MPOLECCH), UCMOIB3Ys (PU3UUYECKUE BEIUUYMHBL: JICKTPUUECKUN 3apsl, cuiia
TOKa, DJICKTPUYECKOE HaNpsHKEHUEe, DSJICKTPUYECKOE COMPOTUBICHUE, PAa3HOCTh
MOTEHIINAJIOB, JIEKTPOABUKYIIAs CUIa, paboTa TOKA, MHAYKITUS MAarHUTHOTO TIOJISA, CHJIa
Awmnepa, cwia JlopeHa, WHIYKTUBHOCTh KATYIIKH, SHEPTUsS SJICKTPUUECKOTO U
MarHuTHOTO TOJIeH, MEePHOJI U YacTOTa KoJeOaHuil B KoJeOaTeIbHOM KOHTYpe, 3apsij U
CUJa TOKa B NPOLECCE TAPMOHUYECKUX DSJIEKTPOMArHUTHBIX KOJIeOaHUMU, (POKYCHOE
paccTosiHMEe W ONTHYECKas Cujia JIMH3bI, IMPH ONHCAaHUW TMPABUIBLHO TPAKTOBATH
(bu3HYECKUil CMBICT MCTIOIB3YEMbIX BETWYNH, UX 0003HAYCHUS M €IMHUIIBI, YKAa3bIBaTh
(dbopMmyIibl, CBA3BIBAIONINE JaHHYIO (DU3UUYECKYIO BEJIMUUHY C IPYTUMH BEIUUNHAMU,

ONKCHIBATh U3YUYEHHBIC KBAHTOBBIC SIBJICHUSI U MPOIECCHI, UCTIONB3Ys (HU3HUECKHE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, IJTMHA BOJHBI M 4aCTOTa CBETA, SHEPTHUS
U UMITYJIBC POTOHA, TIEPUO/ MOTypacaaa, SHEPTUs CBSI3U aTOMHBIX siJiep, PU OMTUCAHUU
MPaBUJIHLHO TPAKTOBATH (PU3MUECKHUI CMBICIT UCTIOIB3YEMbIX BETUYHMH, UX 0003HAUCHUS U
CAVHUIIbI, YKa3biBaTh (POPMYJIbI, CBA3BIBAIONIME JaHHYI0 (U3UYECKYI0 BEIUYUHY
C IpYyTUMU BEJIMUMHAMU, BBIYUCIISATh 3HAaUeHHE (PU3UUECKON BETUYUHBI;

aHATM3UPOBATH (PUZUUYECKHE MTPOIIECCHI U SIBJICHUS, HCTIONB3Ys (PU3NIECKHE 3aKOHBI
Y MPUHIMIBE: 3aK0H OMa, 3aKOHBI TTOCJIEI0BATEIFHOTO U MapaJIeILHOTO COCIMHEHUS
MMPOBOJAHUKOB, 3aKOH Jlxoyns—JIeHua, 3aKOH 3JIEKTPOMAarHUTHOW WHAYKIIMW, 3aKOH
NPSIMOJIMHEMHOTO PACIpOCTPAHEHUsI CBETA, 3aKOHbI OTPaKEHUSI CBETA, 3aKOHBI
MpPEJIOMJICHHUSI CBETa, ypaBHeHUE ODiHITeHHa s GoTodddekTa, 3aKOH COXpaHEHUs
SHEPIUH, 3aKOH COXPAHEHHS MMITYJIbCA, 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsjna,
3aKOH COXpaHEHUs MacCOBOI0 YUCIIa, MOCTYNaThl bopa, 3aKOH pajuoaKkTUBHOTO pacnajia,
Opyu 3TOM pa3auvaTrh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe
BBIpaKEHUE U YCIOBUS (TpaHULIbl, 00JIaCTH) MPUMEHUMOCTH;

OMpENENATh HANpaBICHUE BEKTOpAa HWHAYKIIUM MArHUTHOTO TOJIS MPOBOJHUKA
C TOKOM, cujibl Amriepa u cuibl JlopeHua;

CTPOUTHh W OINKCHIBATh M300pAKEHHUE, CO3/IaBaeMO€ IUIOCKUM 3€PKajioM, TOHKOM
JIMH30M;

BBITIOJTHATH KCIIEPUMEHTHI 110 MCCIIEAOBaHUIO (PU3NUECKUX SIBJICHUN U MPOIIECCOB
C HCIIOJIb30BAaHUEM TMPSAMBIX, U KOCBEHHBIX W3MEPEHUU: MpU 3TOM (POpMYyIHUpPOBATH
npoOsieMy/3ajjady M THUNOTE3y Y4Ye€OHOro »SKCIEPUMEHTa, CcoOUpaTh YCTaHOBKY
U3 MPEII0KEHHOT0 000PY10BaHHUs, TPOBOJIUTH OMBIT U (POPMYIUPOBATH BHIBO/IBI;

OCYIIECTBJISATH MPSMbIE U KOCBEHHBIE U3MEPEeHUS (DU3UIECKUX BEITUYNH, TIPU ATOM
BBIOMpATh ONTUMAJIBHBIN CIIOCOO W3MEPEHUsS M HCIOJb30BaTh HM3BECTHBIE METO/IbI
OLICHKH IOTPEIHOCTEN U3MEPECHUM;

UCCJIEIOBATh 3aBUCUMOCTH (PU3MUYECKUX BEJIMYUH C HCIOJIb30BAHUEM MPSIMBIX
U3MEPEHUN: TPU OSTOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBATh PE3yJIbTaThl
MOJIYYCHHOW 3aBUCHUMOCTU (PU3MUECKUX BEIMYMH B BHUJE TaOIUIl U TpaduKoB, 1enaTh
BBIBO/IbI 110 PE3YJIbTaTaM UCCJIEIOBAHUS;



co0ro1aTh mpaBuiia 0€30MacHOTO TPyAa MPH MPOBEICHUH HCCIIET0BaHUHN B paMKax
y4eOHOr0 3KCIEpUMEHTa, y4eOHO-HCCIENOBATEIbCKOW W MPOEKTHOM N1eATEIbHOCTH
C UCII0JIb30BAHUEM M3MEPHUTENIbHBIX YCTPOMCTB U 1a0OPaTOPHOTO 0OOPYIOBAHMS,

pemarb pacy€THbIE 3a/1ayd C SIBHO 3aJaHHOW (PU3NYECKOM MOJEIbIO, MUCIOJIb3YS
¢bu3nyueckre 3aKOHbI W TMPUHIUIIBI, HA OCHOBE aHaliu3a YCJOBHS 3aJladyd BHIOMPATH
($u3nYeCcKyro MOJEIb, BHIACIATh GU3NYECKUE BETMIUHBI U (POPMYJIIbI, HEOOXOIUMBIE IS
e pemieHus, MPOBOJUTH PAcU€Thl M OICHMBATH PEaTbHOCTH IMOJYYCHHOTO 3HAYCHUS
(bu3HUeCKO BEIMUNHBI;

pemaTs KayeCTBEHHBIE 3aJauyd: BBICTPAaWBaTh JIOTHUYECKH HEMPOTUBOPEUUBYIO
IENOYKYy pPACCYy)XIEHHUH C OMOpOod Ha W3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYCCKHE SIBICHUS,

UCIIOJIb30BaTh MpPHU PEHIeHHH YYEOHBIX 3a/lad COBpEMEHHbIE HH(OpPMAaLMOHHBIE
TEXHOJOTHH JUIS TIOMCKA, CTPYKTYpPUPOBAHMS, HWHTEPIPETAlUd M MPEACTABICHUS
y4eOHOM U HAyYHO-TIOMYJIAPHON HH(DOpMAIUH, TOTYYEHHON U3 Pa3IMYHBIX HCTOYHUKOB,
KPUTHYECKH aHATH3UPOBATH MOTydaeMyr0 HHPOPMAIIHIO;

OOBSICHATh NMPUHLHUIIBI JEUCTBUS MAIINH, MPUOOPOB M TEXHUUYECKUX YCTPOICTB,
pa3ianyaTh yCIOBUS MX O€30MaCHOTO UCIIOJIb30BAHUS B TOBCETHEBHOM JKU3HH;

NPUBOJUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOekKHBIX YUYEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYIKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKH
1 TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHMS MO (U3UKE B TOBCEIHEBHOW JKHU3HU
Uit obecniedeHus: 0e30MacHOCTH MpU OOpalleHUuH C NpuOoOpaMH U TEXHUYECKUMU
YCTPONCTBAMHM, JJII COXpAHEHUS 370pPOBbS M COOJIIOJCHHS HOPM DKOJOTHYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH CpEaE;

paboTaTh B TpyMIIE C BHIOJHEHUEM PAa3IMYHBIX COIMAIBLHBIX POJICH, MIIaHUPOBAThH
paboTy TpyNmbl, PAIMOHANBHO paclIpeleNsaTh OO0S3aHHOCTH W  IUTAaHUPOBATH
JeSITeIbHOCTh B HECTAHAAPTHBIX CUTYallUAX, aJCKBAaTHO OIICHMBATHh BKJIAQJ KaKJOTO
U3 YYACTHUKOB T'PYIIIHI B PEIICHNE pacCMaTPUBACMON TTPOOIEMEI.
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10 KJIACC
HaumenoBanue
Ne KonunuaectBo OcHOBHBIE BUJIBI JICATETLHOCTH
pa3ziesoB U TeM [IporpammHoe coaepkanue
n/m 4acoB 00yUarmmuXxcs

y4eOHOT 0 npeaMeTa

Pasz[e.ﬂ 1. ®u3zuka n METOABbI HAYYHOI'O MO3HAHUA

1.1 | ®usuka u MeToabI 2 ®Pu3nka — HayKa 0 IpUpPOJIE. N3yyeHnue HayyHBIX (AMOUPUYECKUX U
HAy4YHOTI'O MO3HAHUS Hayunble MeTO/1bI TO3HAHUS TEOPETUYECKHUX) METO/IOB [TO3HAHHUS
OKPY>KaIoIEro MUpa. OKPYXaIOIIEro Mupa.
Ponb akcniepuMenTa u Teopun OO6cyxaeHue rpaHul] MIPUMEHUMOCTH
B IIPOIIECCE MMO3HAHUS ITPUPOIBI. (U3UYECKUX 3aKOHOB U TEOPUH.
DKCIepuMEeHT B (pu3mKe. Pa6ora B rpyIire no noaroToBke
MonenupoBaHue PU3NYECKUX KOPOTKHX COOOIIEHUH O POJIU U MECTE
SIBJICHUM U 1IpoueccoB. HayuHble (GbU3HUKY B HAYKE U B MIPAKTUYECKON
runotes3bl. Guznyeckue 3aKOHbI U NEATEIBHOCTH JIFOJIEH.
TEOpUH. I paHUIIbI IPUMEHUMOCTH JleMoHCTpalys aHaIOTrOBbIX U
¢uznueckux 3akoHOB. [IpuHIMI U (POBBIX U3MEPUTENBHBIX TPUOOPOB,
COOTBETCTBHS. KOMITBIOTEPHBIX TATYMKOB.
Pounb 1 mecTo Qpuzuku OcBoeHue OCHOBHBIX TPUEMOB pabOTHI
B (JOPMHUPOBAHUU COBPEMEHHOMN ¢ unugposoii 1abopaTopueil no pusuke
HAay4YHOW KapTHUHBI MUDA,
B [IPAKTUYECKOM JESITEIBHOCTH JIFOACH
Hroro mo pazaeny 2

! TIpu paspaborke paboueii mporpaMMbl B TEMATHUECKOM IIAHUPOBAHUH JIOJIKHBI OBITH YUTEHBI BO3MOXKHOCTH HCIIONB30BAHMS 3JIEKTPOHHBIX (IU(POBHIX)
00pa3oBaTeIbHBIX PECYPCOB, SIBISIOMINXCS YIeOHO-METOAMYECKUMHU MaTeprallaMHt, COJIEpPKaHNue KOTOPBIX COOTBETCTBYET 3aKOHOJATENBCTBY 00 00pa30BaHUH.
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Pa3nen 2. Mexanuka

2.1

Kunemartuka

MexaHnyeckoe ABUKEHUE.
OTHOCUTENBHOCTh MEXaHUYECKOTO
nBkeHus. CucreMa oTcuéra.
TpaekTopusi.

[lepemernienue, CKOpocTh (CpeaHsis
CKOPOCTh, MTHOBEHHAsI CKOPOCTb) U
YCKOPEHNE MATEpUAIBHON TOUYKH,
MX TIPOEKIIUU HA OCH CUCTEMBI
KoopauHat. ClioxeHue
MEPEMEIIEHUH U CIIOXKECHUE
CKOPOCTEM.

PaBHOMEpPHOE M paBHOYCKOPEHHOE
MPSAMOJIMHEWHOE JIBUKCHHUE.
I'paduku 3aBUCUMOCTU KOOPJMHAT,
CKOpPOCTH, YCKOPEHHUS, TyTH U
MepEMELICHNS MaTEPUAIIbHON TOUKHU
OT BPEMEHU.

CBoboiHOE MajieHue. Y CKOpeHHUe
CBOOOTHOTO Ma/ICHHUS.
KpuBonnHenHoe 1BUXEHHE.
JIBueHue MatepuagbHON TOYKHU
110 OKPYHOCTH C OCTOSTHHOM MO
MOJIYJIXO CKOPOCTBIO. YTJI0Bas
CKOpOCTb, JINHEWHAS! CKOPOCTb.
ITepuon m wacTora oOparicHus.
LleHTpOCTPEMHUTENBHOE YCKOPEHHUE.
TexHuyeckue ycTponucTsa u

[IpoBeaeHnE SIKCIIEPUMEHTA: U3YUYEHUE
HEPaBHOMEPHOI'0O JBUKEHUS C LEIBIO
ONpPEAEIECHNUS] MTHOBEHHOM CKOPOCTH;
WCCIIEIOBAHUE COOTHOIIEHUS MEXKIY
MyTAMH, IPONUICHHBIMHU TEJIOM

3a [0CJIEIOBATEIIbHBIE PABHBIE
IIPOMEKYTKH BPEMEHU IIPU
PaBHOYCKOPEHHOM JIBUKCHUU

C Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO;
M3y4YE€HUE JIBUKCHHUS IIAPUKa B BA3KOU
KUJIKOCTH; U3YUYCHHUE ABUKECHUS TEIA,
OpOIIEHHOT'O0 TOPU30HTAIBHO.
OOBbsicHEHNE OCHOBHBIX MPUHIIUIIOB
JICUCTBUSI TEXHUYECKUX YCTPOKUCTB,
TaKWX KaK: CIIUIOMET], LIEMTHbIE U
PEMEHHBIE NTEPENAYN ABUKCHUS; U
yCJIOBUH WX 6€30MaCHOTO
WCIIOJIb30BAHUS B IOBCEIHEBHOM
JKHA3HU.

Pemenue pacu€THbIX 3a1a4 C IBHO
3aTaHHOM (PU3HYECKON MOCIBIO

C UCIIOTH30BAaHUEM OCHOBHBIX (JOPMYIT
KMHEMAaTHUKHU.

[TocTpoenue u ananus rpadukoB
3aBUCUMOCTEN KMHEMATUYECKHUX
BEJIMYUH OT BPEMEHU

JUISL PABHOMEPHOT'O
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IIPAKTUYECKOE TPUMEHEHHUE:!
CIUIOMETP, IBHKEHHUE CHAPSIIOB,
LICTIHBIE U PEMEHHBIE ITEpEaun

Y pPaBHOYCKOPEHHOTO MPSIMOJIMHEITHOTO
JBH>KCHUSL.

PacrioznaBanme pu3nyeckux siBICHUIMI
B YUEOHBIX ONBITaX U OKPY KaroIIeH
YKU3HU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIUHEHHOE
JIBIDKEHHE, CBOOOTHOE MTaJicHUE TE,
JBH)KEHHUE TI0 OKPYKHOCTH.

Onurcanne MEXaHUYeCKOro ABUKEHHUS
C HCTOJB30BaHUEM (U3HUECKUX
BEJIMYMH: KOOPJIMHATA, MY Th,
MepEMEILEHHE, CKOPOCTh, YCKOPEHHUE.
Pabota B rpynmnax npu rjiaHupOBaHUH,
MPOBEJCHUU U UHTEPIPETALINU
PE3YIbTATOB OIBITOB U aHAJTIU3E
JIOTIOJTHUTEJIbHBIX UCTOYHUKOB
uH(popMaIu o Teme

2.2

JnHamuka

ITpuHIUII OTHOCUTENBHOCTU
lNanunes. [lepspiit 3akoH HproTOHA.
NuepryanbHble CUCTEMBI OTCYETA.
Macca tena. Cuna. [lpuHuun
CyIepIio3uluu cui. BTopou 3akoH

Hprorona 11 MaTrepuaibHOM TOYKH.

Tperuii 3akoH HproToHa

JUISl MaTEPUAIBHBIX TOYEK.
3aKOH BCEMUPHOTO TATOTECHMUS.
Cuna tsoxectu. [lepBas
KOCMHMYECKast CKOPOCTb.

CpaBHEHHE MacC B3aUMOJICHCTBYIOITUX
TeN.

M3yueHue 3aBUCIMOCTH CHJTBI
YOPYTOCTH OT AehOpMaIiK; CPaBHCHHE
CWJI TPCHUS TIOKOSI, KAYCHUS U
CKOJTB)KCHHUS.

OOBsICHEHUE HEBECOMOCTH.
[IpoBeneHne 3KCIIEpUMEHTA:
UCCIIEIOBAHUE 3aBUCUMOCTH CHUJI
YIPYTOCTH, BOSHUKAIOIIUX B MPY>KUHE
1 PE3WHOBOM 00pasIie, OT UX
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Cuia ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenune. Bunpl Tpenus (mokos,
CKOJIbYKEHHUSI, KAUEHHUS ).

Cuna tpenus. Cyxoe TpeHHe.
Cwita TpeHUs CKOJIbKEHUS U CUJla
Tperus nokost. Koaddurment
TpeHus. Cuia COnpoTUBIICHUS
IIPU ABUKEHUHU TEJIA B JKUJIKOCTH
WJI Tase.

[TocTtynarenpHOE M BpalllaTeIbHOE
JBIDKEHHUE aOCOJIIOTHO TBEPAOTO
Tena.

MOMEHT CUJIbI OTHOCUTEIBHO OCH
BpamieHus. [lneqyo cumbl. YcnoBus
paBHOBECUSA TBEPAOIO Tea.
TexHuyeckue ycTporcTsa u
IPaKTUYECKOE MPUMEHEHUE:!
MOAIIUITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB

nedopmarii; N3y4eHHE IBIKCHHUSI
OpycKa 1o HaKJIOHHOM TUIOCKOCTH;
MCCIIEIOBAHHUE YCIOBUN paBHOBECHUS
TBEPIOIO TEJIa, UMEIOLLIETO OCh
BpalICHUS.

OOBbscHEeHnEe 0COOCHHOCTEM
PAaBHOMEPHOT'O Y PaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO IBUKEHUS,
CBOOOTHOTO MAICHUS TEN, TBUKEHUS
10 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproToHa, 3aK0HAa BCEMUPHOTO
TATOTEHUSI.

OOBbsicHEeHNE OCHOBHBIX MPUHIIUIIOB
JEUCTBUS MOAIIUITHUKOB U UX
MPAKTUYECKOTO TPUMEHEHHUS.
OOBsiCHEHHE JTBIKEHUS UICKYCCTBEHHBIX
CITyTHUKOB.

Pemenue pacu€THbIX 3a1a4 C IBHO
3aTaHHOM (PU3HYECKON MOCIBIO

C UCTOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 GOpMyJT TUHAMHKH.

PacrioznaBanme pu3nyeckux siBICHUMA
B YUEOHBIX OMBITaX U OKPY KaroIen
YKU3HU: UHEPLIUS, B3aUMOJICHCTBUE TEJL.
AHanu3 GU3NIECKUX MPOIIECCOB U
SBJICHUH C UCTI0JIb30BAHUEM 3aKOHOB U
MPUHIIUIOB: 3aKOH BCEMHPHOTO
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taroteHus, I, II u III 3akonsl HeroToHA,
MPUHIKI CYTIEPIIO3ULINU CHUJI, TPUHIIUII
PaBHOIPABHOCTH MHEPIIMAIBHBIX
CHUCTEM OTCUETA

2.3

3aKOHBI COXPAaHEHHS B
MEXaHUKe

NmmysibCc MaTepraibHOW TOYKH
(Tena), CUCTEMBbI MaTepUATbHBIX

TOYCK. I/IMHYJ'IBC CHJIBI 1 U3BMCHCHUC
HMITYJIbCa TCJIA. 3aKoH COXpPaHCHHA
HMITYJIbCA. PeakTuBHOE JABHKXCHHUC.

Pabora cuiabl. MOIIHOCTD CUJTBI.
Kunernueckas sneprus
MarepuaabHOU TOUKU. Teopema
00 U3MEHEHUHN KMHETUICCKOU
SHEPIUH.

[TorenuumanbHas SHEPrusl.
[TorenuumanbHas SHEPrUs yupyro
neOpMUPOBAHHOMN MPYKUHBI.
[TorennuanbHas SHEprus TeIa
BOJIM3H MOBEPXHOCTH 3EMIJIH.
[TorenunanbHbIE U
HEMOTEHIMaJIbHbIE CUJIbl. CBSI3b
PpabOTHI HEOTCHITUATBHBIX CHIT
C U3MEHEHUEM MEXaHUYECKON
SHEPTUU CUCTEMBI TEN. 3aKOH
COXPAaHEHHS] MEXaHUYECKOMN
SHEPTHUH.

Ynpyrue u Heynpyrue

[IpoBeeHrE HIKCIEPUMEHTA: U3yUYCHUE
abCOJTIIOTHO HEYNIPYTOTO yAapa

C IOMOIIBIO JBYX OJIMHAKOBBIX
HUTSIHBIX MasiTHUKOB; UCCIICIOBAHUE
CBSI3U PaOOTHI CUJIBI C U3MEHEHUEM
MEXaHUYECKON SHEPIUHU Tela

Ha IIPUMEPE PACTKEHUS PE3UHOBOTO
KIyTa.

OrneHnka abCOJIIOTHBIX M OTHOCUTEIIBHBIX
NOTPEIIHOCTEN U3MEPEHUN (PUINUECKUX
BEJINYMH.

Pemenue pacu€THbIX 3a1a4 C IBHO
3aTAaHHOM (PU3HYECKON MOCIBIO

C UCITOJIb30BAHHEM OCHOBHBIX 3aKOHOB
1 (HopMyJT TMHAMUKHI U 3aKOHOB
COXpAaHEHUS.

Pemienue kaueCTBEHHBIX 3a/1a4

C OMOpPOW HA U3YUYEHHBIE B Pa3JIeIie
«MexaHHKa» 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBIICHUS.

OnncaHne MEXaHUYECKOTO JBUKEHUS C
UCIOJIb30BaHUEM (PU3MUECKUX BEITHUUUH:
HMMITYJIbC TE€Ja, KWHETUYECKAsI YHEPT U,
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CTOJIKHOBEHHS.
TexHuueckue ycTpoucTsa u
[IPaKTUYECKOE IPUMEHEHHUE:!
BOJIOMET, KONIEP, NPY)KUHHBIN
IIUCTOJIET, IBUKEHUE PAKET

MOTEHIUAJIbHAS SHEPTUs, MEXaHUYECKast
paboTta, MexaHU4eCKasi MOIIHOCTb.
AHanu3 pU3nYecKux MporeccoB U
SABJIEHUW C UCTOJIb30BAHUEM 3aKOHA
COXpPaHEHHS] MEXAaHUYECKON YHEPTUH,
3aKOHA COXPAaHEHUS UMITYJIbCA.
OOBbsicHEHHE OCHOBHBIX MPUHIIUIIOB
JEeUCTBUS U MIPAKTUYECKOTO
MPUMEHEHUS TEXHUYECKUX YCTPOMCTB,
TAKUX KaK: BOJOMET, KONIEP,
IIPYKUHHBIN [TUCTOJIET.

OObsicHeHUE ABUKEHUS PaKET ¢ ONOPOi
Ha U3y4YeHHbIC (PU3NYECKHE BETUIMHBI U
3aKOHBbI MEXAHUKH.

Hcnonp30BaHue MpU MOATOTOBKE
COOOIIEHUI O TPUMEHEHUU 3aKOHOB
MEXaHUKH COBPEMEHHBIX
WH(OPMAITMOHHBIX TEXHOJIOTHH IS
MOUCKAa, CTPYKTYPUPOBAHUSI,
WHTEPIIPETALUN U MIPEICTABICHUS
uH(hOpMAaIH, KPUTHICCKUI aHAIIN3
noJiyqaemMoiu uHopmanuu

[IpoBeneHre KOCBEHHBIX U3MEPEHUN,
MCCIIEIOBAHUN 3aBUCUMOCTEN
(bu3UYECKUX BEJIMUKH, TPOBEPKA
MPEIOKEHHBIX TUIOTE3

Hroro no pazgeny

18
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Pa3nen 3. MoJaexkyasipHasi pu3uka U TepMOAUHAMHUKA

3.1

OCHOBBI
MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU

9

OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKOMN
TEOPHUH U UX OIIBITHOE OOOCHOBAHME.
bpoyHOBCKOE BUKEHUE.
Huddysus. Xapakrep ABUKEHUS U
B3aUMOJEHCTBUS YaCTHUI] BEILIECTBA.
Mopenu cTpoeHHs ra3oB,
JKUIKOCTENU U TBEPABIX TEN U
00BsICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3TUX Mojele. Macca u
pa3Mepsl MoJiekyl. KonnuectBo
Beuectna. [locrossuHas ABoraapo.
TermoBoe paBHOBECHE.
TemnepaTtypa u €€ U3MEpPEHUE.
[ITxana Temmeparyp Llenscus.
Mogenb uaeanbHOro rasa.
OcCHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUH UAECATBLHOIO rasa.
AOGcomoTHas TeMIiepaTypa Kak Mepa
CpeaHEe KHHETUYECKON SHEPTUH
TEIUIOBOT'O ABMKECHUS YaCTHIL ra3a.
[ITxana remneparyp KenbBuHa.
I'a30BbIC 3aKOHBI. YpaBHEHUE
MenneneeBa—Kianepona.

3akoH JlansToHa. M30omporneccel

IIpoBeneHue 3KCrIEpUMEHTA:
OIMpeIeJIEHHE MACChI BO3/1yXa

B KJJACCHOM KOMHATe Ha OCHOBE
U3MepeHuil 00bEMa KOMHATHI, JABJICHHUS
Y TEMIIepaTyphl BO3yXa B HEM;
HCCIIEOBAHUE 3aBUCUMOCTH MEXKITY
napaMeTpaMH COCTOSIHUS Pa3pEKEHHOTO
rasa.

Ornenka abCOJIFOTHBIX M OTHOCUTEIBHBIX
MOTPENIHOCTEN U3MEpeHU (HU3NIECKUX
BEJINYMH.

OObsicCHEeHHE OCHOBHBIX MPUHIIUIIOB
JENUCTBUN TEPMOMETpa U OapoMeTpa u
yCJIOBU UX 6€30MacHOro
WCIIOJIb30BaHUs B IOBCEHEBHOM
KU3HHU.

Pacno3naBanue pu3nuecKux siBICHUN

B y4€OHBIX ONBITAX U OKPYXKaromei
XKU3HU: U Py3usi, OpOyHOBCKOE
JIBIDKCHHUE.

Onurcanne TETIOBBIX SBICHUN

C UCTIOJIb30BAHUEM (PU3UUECKUX
BEJIMYMH: JABJICHUE r'a3a, TEMIEpaTypa,
CpEIHssl KHHETUYECKAsi SHEPTHS
Xa0TUYECKOTO IBUKECHUS MOJIEKY I,
CpPEOHEKBAApATUYHASL CKOPOCTh
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B UJICAJIBHOM T'a3€ C IOCTOSIHHBIM
KOJINYECTBOM BEILLECTBA.
['paduyeckoe mpencraBieHue
H30IIPOLECCOB: U30TEpMa, U30X0Pa,
n3o0apa.

TexHuueckue ycTpoucTsa u
[IPaKTUYECKOE IPUMECHEHUE:!
TEPMOMETP, OapoMeTp

MOJIEKYI.
AHanu3 pu3ndyecKkux npoueccoB U
SIBIIGHUM ¢ ucnoJjib3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpeHEN
KMHETUYECKOW YHEPTUU TETLIOBOTO
JIBU>KEHUST MOJIEKYJT ¢ a0COJIFOTHOM
TEMIIEpaTypPOH.

Pemenue pacu€THbIX 33124 € SIBHO
3aIaHHOM (PU3UYECKON MOEIBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX
nosioxxennit MKT, 3akoHOB 1 hopmyi
MOJIEKYJIIPHOUN (PUBUKH.

PaGoTa B rpynmax npu miaHUpOBaHUH,
MPOBEJICHUU U UHTEPIPETALINU
PE3YIBTATOB OIBITOB U aHAJIU3E
JIOTIOJTHUTEJIbHBIX UCTOYHUKOB
uH(popMaIu o Teme

3.2

OCHOBBI
TEPMOIMHAMHUKHU

10

TepMoanHaMu4decKas CUCTEMA.
BuyTpeHHss sHeprus
TEPMOJUHAMHUYECKON CUCTEMBI U
CIOCOOBI €€ U3MEHEHUS.
KonuuectBo TennoTsl 1 pabora.
BuyTpeHHsIs1 3HEpPTUsl 0THOATOMHOTO
UJealbHOro ra3a. Buabl
TEIUIONEPEIAYN: TEMIONPOBOJHOCTb,
KOHBEKIIHS, U3JIyUYCHHUE. Y IeTbHAs
TCILIOEMKOCTh BEILICCTBA.

[IpoBeneHnE IKCIIEPUMEHTA: U3MEPEHUE
YIEJIIbHOU TEIIJIOEMKOCTH BELIECTBA.
OreHka aOCOJIFOTHBIX U OTHOCUTEIbHBIX
MOTPENTHOCTEN U3MEpPEHUN (PU3UIECKUX
BEJINYMH.

N3yuyenue Mojenei mapoBoit TypOWHBI,
JIBUTATENS BHYyTPEHHETO CropaHus,
PEaKTUBHOTO JIBUTATEIIS.

OOBsiCHEHHUE PUHITUTIOB JCHCTBUS U
yCJIOBUI O€30ITaCHOTO UCTIOIb30BAHUS
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KosmmuecTBo TENI0THI

[IpU TEIUIoNepeiaye.

[Tonsarue 06 anunabaTHOM IpoIecce.
IlepBbIii 3aKOH TEPMOJNHAMUKH.
[IpuMeHeHue nepBoOro 3aKoHa
TEPMOJIMHAMUKHU K H30IPOLIECCAM.
['padrueckas maTEpIIpETaIUS
paboTHI raza.

BTopoii 3aK0H TEpMOIMHAMUKH.
HeobpatumocTs nporieccos

B IIPUPOJIE.

TennoBsie MamuHbL. [IpUHIUTIBL
JNEHUCTBUS TEIJIOBBIX MAIIIHH.
[IpeobpazoBanus SHEPTUU

B TEIUIOBBIX MalINHAX.
KoaddunmenT mone3Horo nencTBus
TETUIOBOW MAIlIUHBL.

Hukn KapHo u ero ko3 uueHt
IIOJIE3HOIO IEUCTBUS.
DKOJIOTHYECKHE MPOOIEeMbl
TEIJIO3HEPTETUKU.

TexHu4yeckue ycTporucTBa u
PaKTUUECKOE MPUMEHEHUE:
JBUTaTENlb BHYTPEHHETO CTOPAHMUS,
OBITOBOM XOJIOJIUIILHUK,
KOHJIUIIMOHED

B IIOBCEHEBHOM )KM3HU JABUTATEIIS
BHYTPEHHETO CrOpaHMsI, OBITOBOIO
XOJIOAWJIbHUKA, KOHIULIHOHEPA.
OnucaHue CBOMCTB TEN U TEIJIOBBIX
SBJICHUH C UCITOJIb30BAaHUEM
(bu3HYecKuX BEJTUYHH: JIaBJICHUE Ia3a,
TeMIIepaTypa, KOJIMYECTBO TEIUIOTHI,
BHYTpEHHSS SHEprusi, paboTa rasa.
Pemenue pacu€THbIX 3a7a4 ¢ IBHO
3aTaHHOM (PU3HYECKON MOJCIBIO

C UCIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 GopMyJ MOJIEKYJISIPHOU (PU3UKH U
TEPMOJIMHAMHUKHU.

Pemenue kauecTBEHHBIX 3a1a4

C OIIOPOM Ha U3yUYEHHBIE B pa3zelie
«MonexynsipHas pusuka u
TEPMOJINHAMHKA) 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKHUE
SIBJICHUS.

Pabota B rpynmnax npu aHanuse
JOTIOJTHUTENBHBIX UCTOYHUKOB
uH(OpMAITUH TIO TEME
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3.3

ArperaTtHeble
COCTOSIHMSI BEILIECTBA.
@da30BbIE TEPEXOABI

[Tapoo6pazoBanue 1 KOHIEHCAITHUA.
Hcnapenue u kuneHue.
AOGCoM0THas M OTHOCUTEIbHAS
BJIAXKHOCTB BO3AyXa. HacklleHHbIN
nap. Y aelbHas TerjaoTa
napooOpa3oBaHus. 3aBUCUMOCTh
TEMIIePATyPhl KUTICHUSI OT JaBJICHUS.
TBépnoe teno. Kpucrannuueckue u
amopdHbIe Tena. AHU30TPOIHUS
CBOWCTB KpUCTAILJIOB. JKuakue
kpuctaiuibl. COBpeMEHHbIE
Marepuaisl. llnaBienue u
KpUcTayuM3anus. Y ieabHas TeroTa
riaBiaeHus. Cyomumanms.
YpaBHeHuE TEIOBOro OanaHca.
TexHu4yeckue ycTporucTsa u
MPAKTUYECKOE TPUMEHEHHUE:!
TUTPOMETP U TICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUU
MOJTYYEHHUS] COBPEMEHHBIX
MaTepuagoB, B TOM YHCIIEC
HaHOMATEpPUAJIOB,

Y HAHOTEXHOJIOTUU

[IpoBenieHre 3KCIEpUMEHTA: U3MEPECHUE
OTHOCHUTEJIbHOM BJIAXKHOCTH BO3/1yXa.
OrneHka adOCONIOTHBIX ¥ OTHOCHUTEIHLHBIX
MOTPENTHOCTEN U3MEpeHUN (HU3NIECKUX
BEJIMYMH.

N3ydeHne CBOMCTB HACBIIIEHHBIX
MapoB, CIIOCOO0B U3MEPECHUS
BJIIaKHOCTH

HabGnronenue kuneHus npu
MOHWYKEHHOM JaBJICHUU, HAaTrPEBaHUS

Y TJIaBJICHUS KPUCTAIUIMYECKOTO
BEIIICCTBA.

OOBsiCHeHNE TPUHITUIIOB ICUCTBUS U
yCI0BHUI 6€3011aCHOT0 UCITOIh30BaAHUS

B MOBCEIHEBHOMW JKM3HU TUTPOMETPA,
MICUXPOMETPa, KaJIOPUMETpa.

N3yyeHune TeXHOIOTUHN MOITYUYEHUS
COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCJIE
HaHOMAaTEepUAJIOB.

Pemienne pacu€THBIX 3a/a4 C SIBHO
3aIaHHOM (PU3HYECKON MOCIBIO

C UCIIOJIb30BAHUEM YPaBHEHUS
TEIJIOBOIO Oajianca.

Pemenune xkaueCcTBEHHBIX 3a/1a4

C OIIOPOM Ha U3YYECHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UIECKUE
SIBIICHUS T10 TEME.
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PacrioznaBanme pusnyeckux siBICHUMA
B y4€OHBIX ONBITAX M OKPYXKAIOMIEH
KU3HH: neopmarus TBEPIABIX TE,
HarpeBaHUe U OXJIaXKJICHUE Tel,
W3MECHEHHUE arperaTHBIX COCTOSTHUI
BEIIECTBA U O0BSICHEHNE UX Ha OCHOBE
3aKOHOB U (DOPMYIT MOJICKYJISIPHOM
buzuK.

Hcnonp3oBanne HHPOPMAITMOHHBIX
TEXHOJIOTUH /115 TIOMCKA,
CTPYKTYPUPOBaHHUSI, UHTEPIIPETAIINH U
MpeICTaBIICHUS HHPOpPMAIIUU TIPU
MOJTOTOBKE COOOIIEHUI O MPUMEHEHUU
3aKOHOB MOJICKYJISIPHON (DM3HUKHU U
TEPMOJIMHAMHKHN B TEXHUKE

U TEXHOJIOTHSAX

Hroro no pazaeny 24
Pa3znen 4. DiekTpoauHAMHUKA
4.1 | DnexTpocTaTuka 10 DinekTpur3anus Ten. dnekrpudeckuil | [IpoBeaeHne SKCIIEpUMEHTA: U3MEPEHHUE

3apsAa. JIBa BUaa 3JEKTPUYECKUX
3apsan0B. [IpoBoaHuKY,
JTUAJIEKTPUKHU U TIOJIYITPOBOAHUKH.
3aKOH COXPAaHEHMS DIIEKTPUIECKOTO
3apsaa.

B3aumoneiictBue 3apsa10B. 3aKOH
Kynona. ToueuHbll 31EKTPUYECKU I
3apsAl. DIEKTPUUYECKOE MOJIE.

ANEKTPOEMKOCTH KOHIEHCATOPA.
OreHka a0COJIFOTHBIX U OTHOCUTEIbHBIX
NOTPEIIHOCTEN U3MEPEHUHN (PU3UUECKUX
BEJINYMH.

N3ydeHne NpUHLIMIIOB IEUCTBUS
AIIEKTPOCKOIIA, AIEKTPOMETPA,
KOHJIEHCaTopa.

N3ydyeHre npuHIUIIOB 1EUCTBUS
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Hanpsx€HHOCTB 3JIEKTPUYECKOTO
noss. [IpuHuun cynepno3unuu
AIEKTPUYECKUX Nosiel. JInnnn
HaNPsHKEHHOCTH JJIEKTPUYECKOTO
TOJISL.

PaGoTa cui aneKTpocTaTuyecKoro
noud. [lorennman. PazHocth
noreHuuanoB. [IpoBoHKKY 1
JTBJICKTPUKH B
AJIEKTPOCTATUUECKOM IOJIE.
JlnanekTpuyeckas IpOHULIAEMOCTb.
DnekTpoéMkocTb. KoHnencarop.
DIIEKTPOEMKOCTD MIIOCKOTO
KOHJIEHCATOpa. DHEPrus
3apsKEHHOTO KOHJIEHCATOpAa.
TexHu4YecKkne yCTporucCTBa U
MPAKTUYECKOE TPUMEHEHHUE:
3JIEKTPOCKOII, 3JIEKTPOMETD,
ANEKTPOCTATUYECKAS 3AINTA,
3a3eMJICHHUE JIEKTPOIIPUOOPOB,
KOHJICHCATOP, KOMTMPOBAIbHBIN
arrapar, CTpyUHbIN IIPUHTED

U yCJIOBHI 0€30MacCHOT0 IPUMEHEHUS

B IIPAKTUYECKOU KU3HH,
KOIHUPOBAJIBHOTO aliapara, CTpyHHOro
MpUHTEpA.

PaccMoTpenue pu3niecKkux OCHOBaHU
ANEKTPOCTATUYECKOMN 3alIUTHI U
3a3eMJICHHS DJIEKTPOIIPHUOOPOB.
Pemenne pacu€THbIX 3a1a4 C IBHO
3aIaHHON (PU3UYECKON MOJEIBIO

C UCMOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (HOpMYIT SIEKTPOCTATUKH.

PelieHne ka4eCTBEHHBIX 3a]1a4

C OIOPOl Ha U3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKHE
SBJICHUS JIEKTPOCTATUKH.
Pacno3naBanue pu3nuecKux siBJICHUN
B YUEOHBIX ONBITaX M OKPY>KarOIICH
YKU3HH: DJIEKTPU3ALMS Tel,
B3aUMOJICHCTBUE 3aPSA0B U O0BICHEHUE
UX Ha OCHOBE 3aKOHOB U (hOpMYI
AIEKTPOCTATUKH.

Onrcanne N3y4YeHHbIX CBOCTB
BEILIECTBA U SJIEKTPUUECKHUX SIBIICHUM

C UCTIOJIb30BAHUEM (PU3UUECKUX
BEJINYMH: 3JIEKTPUUECKUN 3apsi],
HaANpPsHKEHHOCTD AJNEKTPUYECKOTO OIS,
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MOTEHIINAJI, PA3HOCTh TOTCHIINAJIOB,
BIIEKTPOEMKOCTb.

AHanu3 GU3NIECKUX MPOIIECCOB U
SIBJICHUI C UCIIOJIb30BAaHUEM
(bU3HUEeCKNX 3aKOHOB: 3aKOHA
COXpaHEHHUS PIEKTPUUECKOTO 3apsiia,
3akoHa Kynona.

PaGota B rpynmax npu aHanuse
JOTIOJTHUTEIHHBIX UCTOYHHUKOB
uH(OpMAIMHU U TOATOTOBKE COOOIIIEHUN
O TIPOSIBJICHUH 3aKOHOB DJICKTPOCTATHKHU
B OKPYIKaIOIIEH KU3HHU B PUMEHCHUN
WX B TCXHUKE

4.2

I[locTOosSHHBI

AIEKTPUYECKUM TOK.

Toku B pa3IM4HBIX
cpenax

12

DIIEKTPUYECKUN TOK. Y CIIOBUS
CYIIECTBOBAHMS AJIEKTPUUECKOTO
Toka. Mctounuku Toka. Cuia Toka.
[locTOSSHHBIN TOK.

Hanpsxenue.

3akoH OMa Jij1s1 y4acTKa LenH.
DIJIEKTPUUECKOE CONTPOTUBIICHUE.
VY 1esbHOE COPOTUBIICHUE
BemiecTBa. [locaenoBarenpHoE,
NapayieIbHOE, CMEIIAaHHOE
COEJIMHEHHUE MPOBOIHUKOB.

Pabora a5ekTpudeckoro Toka.
3akon J[>xoyns—Jlenmna. MomHocTh
3JIEKTPUYECKOTO TOKA.

[IpoBeneHne SKCIIEPUMEHTA: U3yUYEHUE
CMEIIAHHOTO COEMHEHUS PE3UCTOPOB;
m3mepenue JJIC uCcTouHMKa TOKA U €0
BHYTPEHHETO COIPOTHBIICHMS;
HaOII0/ICHHE IIEKTPOIIU3A.

OreHnka aOCOFOTHBIX M OTHOCUTEIIBHBIX
MOTPEINTHOCTEH H3MEPEHUHN (DU3NICCKUX
BEITUYMH.

OObsicHeHNE PUHIUIIOB ACUCTBUS U
yCJIOBH 0€30MacCHOTO MPUMEHEHUS
amMIepMeTpa, BOIbTMETPA, peocTara,
WCTOYHUKOB TOKA,
AJIIEKTPOHATPEBATEIbHBIX U
AIIEKTPOOCBETUTEIBHBIX MPUOOPOB,
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DIIEKTPOJIBUKYIIAS CHIIA U
BHYTPEHHEE COIPOTUBIICHUE
HMCTOYHUKA TOKa. 3aKk0oH OMa

JUTSL TIOJTHOM (3aMKHYTOM)
anekTpuueckon nenu. Koporkoe
3aMbIKaHHE.

DJNEeKTpOHHAs! TPOBOAUMOCTh
TBEPJIBIX METAJIJIOB. 3aBUCUMOCTD
CONPOTHUBJICHUS METAIIJIOB

OT TeMIEepaTyphl.
CBepXnpoBOIUMOCTb.
DIEKTPUUECKUN TOK B BaKyyMe.
CBOIICTBA AIEKTPOHHBIX ITyYKOB.
[TonynpoBoauuku. CoOCTBEHHAs U
MpUMeCHasi IPOBOJAUMOCTh
noyrynpoBogHUKOB. CBOWCTBA
p—n-niepexoa.
[TonynpoBOIHUKOBBIE TPUOOPHI.
DJIIEKTPUYECKUN TOK B pacTBOpPAX U
pacruiaBax 3J€KTPOJIUTOB.

DJIEKTPOJIMTUYECKAs TUCCOIUALIMS.

DIIEKTPOIU3.
DIIEKTPUYECKUN TOK B Ta3ax.
CamMocTosTeNbHBIN U
HECAMOCTOSTEIIbHBIN pa3psil.
Monnus. [1na3ma.
TexHudeckue ycTponucTsa u

TEpPMOMETPa COMPOTUBIICHUS,
BAKYYMHOTO J10/1a, TEPMUCTOPOB U
($hoTOpPE3UCTOPOB, MOTYTIPOBOTHUKOBBIX
JTNOJIOB, TAJIbBAHUKH.

Peuienne pacu€THbIX 3a7a4 C SBHO
3aIaHHON (PU3HYECKON MOJEINBIO

C UCTOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u hpopmyn Temsl «IlocTossHHBIN
DJIEKTPUYECKUU TOKY.

Pacno3naBanue pu3nuecKux siBJICHUN
B y4€OHBIX ONBITAX U OKpYyKarouei
YKU3HU: JIEKTpUUECKasi MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MarHuTHOE JEUCTBUS TOKA.

AHaJIN3 NEKTPUUYECKUX SIBJICHUN U
MPOLIECCOB B LEMAX OCTOSIHHOTO TOKA
C MCMOJb30BAHUEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEPHOCTH
MOCJIE0BATEIBHOTO U MapaieIbHOTO
COEJIMHEHHUSI POBOIHUKOB, 3aKOH
Jxoyns-Jlenna.

Ornurcanue N3y4eHHbIX CBONCTB
BEILIECTB U AJICKTPUUECKUX SIBJICHU

C UCTOJIb30BAHUEM (PU3UUYECKHUX
BEJINYMH: DJIEKTPUUECKUH 3apsl, CUjla
TOKA, 3JIEKTPUYECKOE HATIPSKEHUE,
AIEKTPUUECKOE COMPOTUBIIEHUE,
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MIPaKTUYECKOE IPUMEHEHHE:
aMIEpMETp, BOJIBTMETP, PEOCTAT,
HMCTOYHHKH TOKa,
AJIEKTPOHArpeBaTEIbHbIE IPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI,
TEPMOMETP CONPOTUBIICHNUS,
BaKyyMHBII HOJ], TEPMUCTOPHI U
(doTope3ucTopsl,
MOJIyITPOBOJJHUKOBBIN JHO/,
rajbBaHUKa

pazHocTh noteHmaios, IC, pabora
TOKa, MOIITHOCTh TOKA.

Hcnons3oBanne HHGOPMAIMOHHBIX
TEXHOJIOTHUH /IS TIOMCKA,
CTPYKTYPUPOBAHUS, UHTEPIIPETALINHU U
npejcTaBieHus] THGOpMaLUK TpU
MOATOTOBKE COOOIIEHUM O TPUMECHEHUH
3aKOHOB MOCTOSTHHOTO TOKA B TEXHUKE U
TEXHOJIOTHSX

Htoro no pazaeny 22
PeszepBHOE Bpems 2
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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11 KJIACC

HaumeHnoBanue

No KomunuectBo OCHOBHBIE BU/JIBI IESITEIBHOCTH
pa3zesaoB U TeEM [IporpammHoe conepxaHue

n/m 4acoB 00yyarmuxcs

y4eOHOTO MpeaMeTa
Pasznen 1. DnekrponmnaMuka
1.1 | MarauTHoOe€ moJe. 11 [TocTOsSIHHBIE MAarHUTHI. [IpoBeneHnEe SKCIEPUMEHTA: U3yUCHHE

DIJIEKTPOMArHUTHAS
WHITYKITAS

BzaumojeiicTBrE TOCTOSTHHBIX
MarHuToB. MarHuTHoe€ 1oJIe.
BexTop MarHuTHOM UHAYKIHUH.
[IpyHIMT cynieprnio3uuun
MarHuTHBIX Tojaeu. JInaun
MarHuTHOM MHAYKIuU. Kaptuna
JIMHUA MarHUTHOW UHIAYKIWAH TIOJIS
MOCTOSIHHBIX MAarHUTOB.
MarsuTtHoe 1ose MpoBOAHUKA

¢ TokoM. KapTuHa TuHU HHAYKIIMU
MarHUTHOTO MOJIS JJIMHHOT'O
MPSAMOTO MTPOBOJIHUKA U 3aMKHYTOTO
KOJIBIIEBOTO TPOBOJHUKA, KATYIIKH
¢ TokoM. OnbIT Dpcreaa.
BzaumonericTBre NpOBOITHUKOB

C TOKOM.

Cwita Amnepa, €€ MOyJIb U
HampaBJICHHUE.

Cuna Jlopenia, €€ MOAyJIb U
HanpaBJieHue. J[BUKeHue
3apsKEHHOW YaCTHIbI

MAarHMATHOTO IOJIS KaTYIIKH C TOKOM;
HCCIICIOBAHNE JEHCTBUS TOCTOSTHHOTO
MAarHuTa Ha paMKy C TOKOM;
HCCIIEIOBAHUE SBJICHUS
AIIEKTPOMArHUTHOM UHIYKIIHH.

OreHka a0COJIFOTHBIX M OTHOCUTENIbHBIX
MOTPEHIHOCTEN U3MEPEHUN (PU3NIECKUX
BEJINYMH.

OObsicHEeHNE IPUHLIUIIOB ACHCTBUS U
yCJIOBHI 6€30M1acCHOTO MPUMEHEHHUSI
ITOCTOSTHHBIX MArHUTOB,
AIEKTPOMArHUTOB, JIEKTPOIBUTATEIIS,
YCKOpPUTENEH 3JIEMEHTAPHBIX YaCTHLL,
WHIYKIIMOHHOW MEYH.

Pemenune pacu€THbIx 3a1au

Ha IpUMEHEeHHE POPMYII TEMBI
«MarauTtHoe nosue. DIeKTpOMarHuTHAs
VHIYKIUS.

Pemenne kayeCcTBEHHBIX 3a/1a4

C OIIOPOU HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE
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B OJHOPOJIHOM MarHMUTHOM IIOJIE.
Pabora cumnsl JIopenna.

SIBiieHME ANEKTPOMArHUTHOU
nHaykuuu. [lotok Bexropa
MAarHUTHOW WHAYKIIHH.
DIIEKTPOABMKYIAS CUJIA UHIYKIIUH.
3aKOH 3JIEKTPOMarHuTHOM
nHaykuuu Qapanes.

BuxpeBoe anekTpuyeckoe moie.
DNEKTPOJBIKYIIAS CUJIa UHAYKIIUU
B MPOBOJIHUKE, ABUKYILEMCS
MOCTYIATENBHO B OJJTHOPOJHOM
MAarHUTHOM II0JIE.

IIpaBuiio Jlenna.

NunykTtuBHOCTSH. fABIICHHE
CaMOMHIYKIIMH. DJIEKTPOJIBHKYIIIAs
CUJIa CAMOUHIYKIIUU.

DHeprusi MarHUTHOTO TOJISI KaTyIIKH
C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.
TexHuueckue ycTpoucTBa U
MPAKTUYECKOE MPUMEHEHUE:
MMOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMAarHUTHI,
3JEKTPOJIBUTATEIb, YCKOPUTEIIN
AJIEMEHTAPHBIX YaCTHII,
VHIYKIHAOHHAS [1€Yb

SIBIICHUS TEMBI « MarauTHOE IOoJIe.
DJIEKTPOMArHUTHAS] UHIYKIIUSD).
OrnpeneneHue HaIpaBJICHU BEKTOpa
WHYKIIMM MarHUTHOTO TTOJIs
MIPOBOJIHUKA C TOKOM, CHJIBI AMITepa
u cwiel JlopeHia.

Pacnio3naBanue pu3nyeckux siBICHUIMI
B YUCOHBIX OIBITaX M OKPYIKAFOIICH
’KM3HU: B3aUMOJACUCTBHE MAarHUTOB,
AIEKTPOMArHUTHASI UHAYKIUS,
JIENCTBUE MarHUTHOTO T10JIS Ha
MPOBOJAHUK C TOKOM M JIBHKYIIIUICS
3apsl.

AHaNM3 3J1€KTPOMArHUTHBIX SIBJICHUMN
C HUCIIOJIb30BAaHUEM 3aKOHA
AIIEKTPOMArHUTHONW WHYKIIUH.
Ornucanue n3y4eHHbIX CBONCTB
BEILIECTB U JICKTPOMATHUTHBIX
SIBIICHUI C MCMOJIb30BaHUEM
(hU3UYECKUX BEIIMYMH: MHIYKIIHS
MarHUTHOTO MOJIsl, cuja AMnepa, cuiia
Jlopenna, THAYKTUBHOCTh KaTYIIKH,
SHEPrus JIEKTPUUECKOTO0 U MATHUTHOTO
roJiei

Hroro no pazneny

11
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Pa3nen 2. Kosie0anus v BOJITHBI

2.1

Mexanuyeckue u
AJIEKTPOMATrHUTHbIC
KoJicOaHus

KonebarenpHas cuctema.
CB0OOTHBIC MEXaHUYECKUE
Kosebanus. ['apMoHnyeckue
konebanus. [lepuon, yacTtora,
amMIuuTya u (paza konebaHui.
IIpy>XKNHHBIN MAsITHUK.
MaremMaTH4ECKU MasATHUK.
YpaBHEHHE TaAPMOHUYECKUX
KoJjiebanuii. [IpeBpaiienne sHepruu
MIPY TAPMOHHYECKUX KOJICOAHMSIX.
KonebarenpHbIN KOHTYD.
CB0OOIHBIE PTIEKTPOMArHUTHbHIE
KoJieOaHUs B Ui€IbHOM
K0JIe0aTeTbHOM KOHTYpE. AHaIorus
MEXKy MEXaHUYECKUMU U

QJICKTPOMAroHnTHbIMHA KOJICOAHUSIMU.

®opmyna ToMcoHa. 3aKOH
COXPAHEHHMS YHEPTUH B UACATHBHOM
K0JI€0aTEeTbHOM KOHTYpE.
[IpeacraBiaeHue o 3aTyXarommx
KoJiebaHusX. BeIHYyK/1eHHbBIS
MEXaHUYECKHEe KoJIeOaHusl.
Pe3oHanc. BeiHyX1eHHBIE
AIIEKTPOMArHUTHBIE KOJIEOaHNS.
IlepemeHHBII TOK.

CuHycou1anbHbI TEPEMEHHBINA TOK.

HccenenoBanne nmapaMmeTpoB
K0JIe0aTeIbHOM CUCTEMBI — IEPUO/A,
4acTOThI, AMIUIUTYABI U (a3bl
KoJeOaHuil (Mpy>KUHHBIN W/UIH
MaTeMaTUYECKUI MasTHHK).
HabOmronenue 3aryxaromux KojaeOaHui.
HccnenoBanrie CBOMCTB BBIHYKIEHHBIX
KOJIeOaHMIA.

Habmronenne pe3onanca.

IIpoBeneHue 3KCriepuMeHTa:
HCCIIEJOBAaHNE 3aBUCUMOCTH MEpUOa
MaJbIX KoJIeOaHU Irpy3a Ha HUTU

OT JUIMHBI HUTU U MacChl IPy3a;
HCCJIEI0BAHNE IEPEMEHHOTO TOKA

B LIENIU U3 MTOCJIEI0BATEIBHO
COEIMHEHHBIX KOHJEHCATOPa, KATYIIKH
U PE3UCTOPA.

Onenka abCOJIIOTHBIX M OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJIMYHH.

OOBbsicHEeHUE PUHLIUIIOB ACHCTBUS U
ycIlI0BUI 0€3011acCHOTO MPUMEHEHMUSI
ANEKTPUYECKOT0 3BOHKA, FEHEpATOpa
MEePEMEHHOr0 TOKa, TUHUHN
AJIEKTpoIepeaay.

Pemenune pacu€THbIX 3a7a4 € ABHO
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MonHOCTh NEPEMEHHOTO TOKA.
AMIUIMTYTHOE U JEUCTBYIOLIECE

3HA4YCHUC CUJIbI TOKA U HAIIPSAKCHUS.

Tpancdopmarop. [IponzBoacTso,
nepeaaya u noTpedieHue
AIEKTPUYECKOU SHEPTUH.
DKOJIOTUYECKHUE PUCKHU

IIpH IIPOU3BOJACTBE DJICKTPOOHCPIUU.

Kynbprypa rcnosib30BaHus
AIEKTPOIHEPTUH B ITIOBCETHEBHOM
KHU3ZHU.

TexHu4YecKkne yCTpOruCTBA U
MPAKTUYECKOE MPUMEHEHUE:
ANEKTPUYECKUN 3BOHOK, TEHEPATOP
IIEPEMEHHOI0 TOKA, JINHUU
aNeKTponepeaad

3aIaHHON (PU3NUECKON MOJIEIIbIO

C UCIIOJIh30BAaHUEM OCHOBHBIX 3aKOHOB
1 (OpMYJI, OTTHCHIBAIOIINX
MEXaHUYECKHE U DJICKTPOMarHUTHBIC
KoJIeOaHMUsl.

Onncanne MEXaHUYECKUX U
AIIEKTPOMArHUTHBIX KOJICOAHMIA

C UCTIOIh30BaHUEM (DU3UIECKUX
BEJIUYMH: TICPUOJ] ¥ 4aCTOTA
KoJIeOaHM, aMIIUTy1a U (pa3a
KOJIeOaHM, 3aps]T ¥ CHJia TOKa

B TapMOHHYECKHUX JIEKTPOMArHUTHBIX
KOJICOAHUSIX.

Pemenue kauecTBEHHBIX 33124

C ONOpPOM HA U3YUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH, OTMCHIBAIOIIIHE
MEXaHUYECKHE U DJIEKTPOMArHUTHBIC
KoJeOaHwmsl.

PaboTa B rpynmax npu riaHupOBaHUH,
MIPOBEICHUH U UHTEPIPETAINH
PE3YIBTATOB OIBITOB, U AHATN3E
JIOTIOJTHUTENIbHBIX UCTOYHUKOB
uH(OpMAITUHU TI0 TEME

2.2

Mexanndeckue u
BJIEKTPOMArHUTHBIE
BOJTHBI

MexaHnueckue BOJIHbI, yCIOBUS
pacnpocrtpanenus. llepuog.
CKopoCTh pacnpoCTpaHEHUS U
JUITMHA BOJIHBL. [loniepeunsie n

N3yuyenue oOpa3zoBaHus u
pacrnpoCcTpaHEHHsI TOTIEPEYHBIX U
MPOOTBHBIX BOJIH.

HaGmronenue otpakeHus
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IIPOJI0JIbHBIE BOJIHBI.
WuTepdepenmus u qudpaxus
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTB 3ByKa. [ pOMKOCTB
3ByKa. Bricota Tona. TemOp 3ByKa.
DNeKTpOMarHUTHHIE BOJIHBI.
VYcnoBus n3nyyeHus
AJIEKTPOMAarHUTHBIX BOJIH. B3anmHast
opueHTaIus BeKTopoB E, B,

U B 3JIEKTPOMArHUTHOM BOJIHE.
CBolicTBa 31EKTPOMATHUTHBIX BOJIH:
OTpa)X€HUe, MPEJIOMIICHUE,
noysipu3anus, audpaxuus,
unTepdpepenius. CKopocTb
AJIIEKTPOMArHUTHBIX BOJIH.

[IIxana 37€KTPOMarHUTHBIX BOJIH.
IIpumeHeHne 37eKTpOMardHuTHBIX
BOJIH B TEXHUKE U OBITY.

[IpuHIUIIBI paUOCBS3H U
TeneBuaeHus. Paguonokanms.
DNeKTpOMarHUTHOE 3arpsi3HEHHE
OKPYXKaroUIEH CPEIbl.

TexHuuyeckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHUE!
MY3bIKaJIbHbIE HHCTPYMEHTBHI,
yJIbTPa3BYKOBas TUarHOCTHKA

B TEXHHUKE U MEAMIIMHE, pajaap,

U TIpeJIOMIICHUSI, UHTep(epeHITNH U
IU(PPaKIMY MEXaHUYECKUX BOJH.
Hab6mronenue cBsizu rpOMKOCTH 3BYKa U
BBICOTBI TOHA C AMIUIMTYIOM U
4acTOTOM KoJieOaHUM, 3ByKOBOTO
pe30HaHca.

HccenenoBanne cBOWCTB
AIEKTPOMArHUTHBIX BOJIH: OTPaKEHHUE,
IIPEJIOMIICHUE, TOJIApU3ALN,
aupakuys, UHTEpPEpeHIIHs.
N3yuyenue ycioBun U3ay4yeHUs
ANEKTPOMArHUTHBIX BOJIH, B3AUMHOMN
OopHUeHTaIuu BeKTopoB E, B,

U B DJICKTPOMAaraHuTHOM BOJIHE.
N3yyenue npumeHeHus
AIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OOBbsicHEeHUE PUHLIUIIOB ACHCTBUS U
yCJIOBHM 0€30MacHOTrO MPUMEHEHUS
MY3BbIKaJIbHBIX HHCTPYMEHTOB,
YJIBTPa3BYKOBOM JUArHOCTUKH

B TEXHUKE U MEIULIMHE, pajapa,
paguonpuéMHHUKA, TEIIEBU30PA,
aHTeHHbI, Tenedona, CBU-neun.
Pemenne pacuy€THBIX M KAUECTBEHHBIX
3a/1a4 ¢ ONOPOM HA U3YUYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, ONHUCHIBAIOIINE
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paIuoNpUEMHHUK, TEIEBU30D,
anTeHHa, tenedon, CBU-neup

pacrpocTpaHEHUE MEXaHUYECKUX U
ANEKTPOMArHUTHBIX BOJIH.
Hcnonb3zoBanue nHPOPMaIMOHHBIX
TEXHOJIOTHH JIJIS TIOMCKA,
CTPYKTYPUPOBaHMUSI, UHTEPIPETALIUU U
IpeaCTaBlIeHUs HHPOpMaun

IIPHU TIOATOTOBKE COOOIIICHMI

00 UCIOIB30BaHUU DJIEKTPOMArHUTHBIX
BOJIH B TEXHUKE.

VYyacTue B JUCKyCCUU

00 3JIEKTPOMarHUTHOM 3arpsi3HEHUN
OKPYXaKOIIEH CPEIBI.

Pabota B rpynmnax npu rnjiaHupOBaHUH,
MIPOBEICHUH U UHTEPIPETALINH
PE3yIbTATOB OIBITOB U aHATU3E
JOTIOJIHUTENIbHBIX UCTOYHUKOB
uH(OpMAITUH TI0 TEME

2.3

Onruka

10

['eomeTpuueckas ontuka.
[IpsamonmHENHOE PACIPOCTPAHEHHE
CBETa B OJHOPOJIHOM cpene. Jlyu
cBeTa. ToYeUHbI HCTOYHHK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
oTpaxkeHus csera. Iloctpoenue
M300paKEHUI B ITIOCKOM 3€pKalie.
IIpenomiienue cBeta. 3aKOHBI
MIPEIOMIICHHS CBeTa. AOCOIIOTHBIM
rokasaresb npeaomiieHus. [lonnoe

N3ydeHune sBIeHUS MOJTHOTO
BHYTPEHHETO OTPAKECHUSI, ET0
MIPUMEHEHHS B CBETOBOJIE.

N3ydyenne Moaenen MUKpOCKOIIa,
TEJECKOIIa.

[Tomy4yeHue cnekTpa ¢ MOMOIIbIO
MPU3MBI U TUPPAKIUOHHON PEIIETKH.
N3mepenne nokazaresns npesomMICHUs
CTEKJa.

UccnenoBanre CBOMCTB N300pakeHUH
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BHYTpPEHHEE OTPaXKECHHUE.
IIpenenpHbIN yroi MoaHoro
BHYTPEHHETO OTPAXKEHUS.
Jucniepcus cpeta. CIIOKHBIN cOCTaB
6enoro ceeta. LBer.

Cobuparornirie 1 pacCeuBarOIINe
nuH3bl. ToHkas nuH3a. POKyCcHOE
paccTOsIHME U ONTUYECKas cuja
TOHKOM JIMH3BI. [locTpoeHne
M300paKEHUN B COOMPAIOIINX U
pacceuBaromux JinH3ax. opmyna
TOHKOM JIUH3bI. Y BEJIMUCHUE,
JlaBaeMOe€ JINH30M.

[Ipenensl npUMEHUMOCTH
r€OMETPUYECKON ONITUKHU.

Bonnosas ontuka. Untepdepenius
cBeta. KorepeHTHBIC HCTOYHUKH.
VYcnoBust HAOMIOAEHUS MAKCUMYMOB
1 MUHHUMYMOB

B MHTephEPEHITMOHHON KapTUHE

OT JIBYX CUH()a3HbIX KOT€PEHTHBIX
HMCTOYHUKOB.

Hudpakuus cera. JudpakumonHas
peméTka. Y ciioBre HaOIIOACHUS
TJIABHBIX MAKCUMYMOB IPH MaJICHUN
MOHOXPOMAaTHYECKOTO CBETA

Ha AUQPAKIIMOHHYIO PEIIETKY.

B JIMH3aX.

OOBbsicHeHUE PUHITUTIOB ACHCTBUS U
YCJIOBUM 0€30MMaCHOTO TPUMEHEHHS
OYKOB, Jymbl, (hOTOAMNIApAaTa,
MPOEKIMOHHOT0 anapara,
MHKPOCKOTIa, TEJIECKOTa, BOJIOKOHHOM
ONITHKH, TUPPAKITUOHHON PEIIETKH,
MOJISIPOU/IA.

Pemenne pacu€THbIX 3a71a4 C IBHO
3aTaHHOM (PU3UYECKON MOCIBIO

C HCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJT reOMETPUUYECKON OTITUKH.
[TocTpoeHnue u onucanue n300pakeHus,
CO3/1aBa€MOT0 IUIOCKUM 3€pPKaJIoM,
TOHKOW JIMH30U.

Paccmorpenue npenenos
MIPUMEHUMOCTHU T€OMETPUUYECKOMN
ONTHUKH.

PacnioznaBanue pusnyeckux siBICHUM
B OIBITAX U OKPYKAIOIIECH KU3HU:
MPAMOJIMHEWMHOE pAaCIIPOCTPAHEHUE
CBETA, OTPAXKEHUE, PEIIOMIICHUE,
UHTEepPEepeHIUs, TUPpAKIUI U
MOJISIpU3alIMs CBETA, IUCIIEPCHUSI CBETA.
N3yuenune ycnoBuit HAOIIOIEHUS
MaKCUMyMOB U MUHUMYMOB

B UHTEP(PEPEHIIMOHHON KapTHUHE
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[Tonspuzanus ceera.

TexHudeckue yCcTpoucTBa U
IIPAKTUYECKOE IPUMEHEHUE:

OYKH, Jymna, (poroanmnapar,
MPOEKIMOHHBIN anmapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAS
ONTHKA, TUPPAKIIMOHHAS PEIIETKA,
IIOJISIPOU T

OT IBYX CUH(A3HBIX KOT€PEHTHBIX
HMCTOYHUKOB.

YcnoBue HaOMIOACHUS TIIABHBIX
MaKCUMYMOB MpPH MMaICHUU
MOHOXPOMATHYECKOTO CBETa

Ha TUGPAKITUOHHYIO PEIIETKY.
AHanu3 oNTHYECKUX SBJICHUN

C UCIOJIb30BAHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHENHOTO PacpoCTPaHCHUS
CBETa, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI MPEJIOMJIEHUS CBETA.
Ornucanue ONTUYECKUX SIBJICHUN

C UCTIOJIb30BaHUEM (PU3UYECKUX
BEJINYMH: (POKYCHOE PACCTOSIHUE U
ONTUYECKAs CUJIa JINH3BI

Hroro no pazgeny

24

Pa3nen 3. OcHOBBI ceNMAIbHON TeOpPHH OTHOCUTEIbHOCTH (najiee — CTO)

3.1

OCHOBBI CIEIUATBHOMI
TEOpPUU
OTHOCHUTEIBLHOCTH

4

I'panuIBl MPUMEHUMOCTH
KJIACCUYECKON MEXaHHUKH.
[TocTynatsl crieruaabHON TEOPUH
OTHOCHUTEJIbHOCTH: HHBAPUAHTHOCTh
MOJIYJISI CKOPOCTH CBETa B BaKyyMe,
MIPUHIIAI OTHOCUTEIIBHOCTH
OWHIITENHA.

OTHOCHTEIILHOCTD
OJIHOBPEMEHHOCTH. 3aMe/IJICHHUE
BPEMEHH U COKPAILICHUE JITTUHBI.

Pemenue kaueCTBEHHBIX 3a/1a4

C OMOPO Ha U3YUYEHHBIE MMOCTYJIAThI
CTO.

Ncnons3oBanne nHGOPMAITMOHHBIX
TEXHOJOTUH 115 TIOMCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALIUU U
npejcTaBieHus] HGOpMaLUK Ipu
MOATOTOBKE COOOIIEHUM O TpaHUIax
MPUMEHUMOCTH KJIaCCUYECKOU
Mexanuku u ocHoBax CTO
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DHeprus U UMITYJIbC
PENSITUBUCTCKON YaCTHIIBI.
CBsi3b Macchl C SHEPTHEHN U
UMITYJIbCOM PESTUBUCTCKOM
YaCTHILIbl. DHEPrUs TOKOS

Hroro no pazneny

Paznen 4. KBanToBasi pusuka

4.1

DJIEMEHTHI KBAHTOBOU
ONTUKH

®otonsl. Popmyna [Inanka cBsa3u
sHEpruu (POTOHA C €ro YaCTOTOM.
DHeprusi 1 UMITYJIbC (OTOHA.
OTKpbITHE U UCCIEA0OBAHUE
dbotordpdexra. OMNbITHI

A.T'. CroneroBa. 3aKOHBI
dboroaddexra. YpaBHeHue
OuiHmTeHa s hoTodrpdexra.

«Kpacnas rpanuma» ¢porosddexra.

JlaBnenue cBera. OMBITBI

I1.H. JIeOenena.

XHWMHMYECKOE JCHCTBUE CBETA.
TexHuuyeckue ycTpoucTsa u
MPAKTUYECKOE IPUMEHECHUE:
dhoTo311eMEeHT, (hOTOTATUHK,
COJIHEUHas 0aTapesi, CBeTOIUO

Habnronenune gporoaddexra

Ha YCTaHOBKE C IMHKOBOM MJIACTUHOM.
HccnenoBanre 3aKOHOB BHEILTHETO
dboroaddexra.

OOBsicCHEHNE OCHOBHBIX MPUHIIUIIOB
NEHUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKuX Kak: poTodaeMeHT, (POToaaTINK,
COJIHEUHas O6aTapesi, CBeTOANO; U
YCJIOBUHM UX 0€30MaCHOr0 MPUMEHEHUS
B IIPAKTUYECKOU JKU3HMU.

Pemenune pacu€THbIX 3a71a4 ¢ ABHO
3QTaHHOM (PU3UIECKON MOICIBIO

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (OpMYJT KBAHTOBOU ONTHKH.
Pemenne kauecTBEHHBIX 3a/1a4

C OIIOPOM Ha U3YYECHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM ONTHUKH.
Pacno3naBanue pu3NUeCKUX sIBICHUN
B y4E€OHBIX OIBITAX:
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dboTornexTpudeckuit 3P heKT, CBeTOBOE
JaBJICHUE.

Onucanue N3y4eHHbIX KBAHTOBBIX
SBJICHUU U MTPOLIECCOB

C HCTIOJIb30BaHNEM (U3HUECKUX
BEJIMUMH: CKOPOCTb JIEKTPOMATHUTHBIX
BOJTH, JIJITTHA BOJIHBI M YAaCTOTA CBETA,
SHEPrUs U UMIYJIbC (POTOHA

4.2

Crpoenue aToma

Mopens atoma TomcoHa. OnbITEL
Pesepdopaa no paccesauro
o-yactull. [manerapHas Mmoenb
aroMma. [loctynars! bopa.
W3nydeHre u noriomeHre GoToHOB
MIpY MEPEX0/Ie aTOMa C OAHOTO
YPOBHSI JHEPTUU HA Ipyroi. Buasl
cnekTpoB. CIEKTp ypOBHEN SJHEPTUH
aToMa BOJOPO/A.

BoxnaoBBIE cBolicTBa yacThl. BOHEI
ne bpoia. KopryckynspHo-
BOJIHOBOU JTyaJu3M.

CHOHTaHHOE U BBIHYXKIEHHOE
W3JTy4YCHHUE.

TexHnueckue ycTpoucTsa U
MPAKTUYECKOE TPUMEHECHHUE:!
CIIEKTpaJIbHbIA aHAIU3
(CIeKTpOCKoOIT), J1a3ep, KBAHTOBBIM
KOMITBIOTEP

Nzyuenne monenu onwita Pezepdopra.
IIpoBeneHue 3KCriepuMeHTa

10 HaOJIIOICHUIO JIMHENYATOr0 CIEeKTpa.
OneHka abCOJIIOTHBIX M OTHOCUTENbHBIX
MOTPENTHOCTEN U3MepeHUN (PU3nIecKux
BEJIMYMH.

N3yuenue monenu atoma: ToMcoHa,
MJIaHETapHOM MOJIEIHN aTOMa, MOJIEIH
aroma bopa.

N3yuenue ciekTpa ypoBHEH SHEPTUH
atoma Bogopoaa. O0bsICHEHHE
IIPUHLINIOB IEUCTBUS U YCIOBHM
0e30macHOr0 MPUMEHEHHUS
CIIEKTPOCKOIMa, J1a3epa, KBAHTOBOI'O
KOMITbIOTEPA.

Pelienrie kayeCTBEHHBIX 3a/1a4

C OIOPOil Ha U3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pru3nyeckue
aByieHus 1o Teme «CTpoeHue aTomay.
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PacrioznaBanmue Gpu3nyeckux siBICHUIMA
B y4€OHBIX OMBITaX: BOSHUKHOBEHUE
JUHEWYATOro CIEKTpa U3TyYeHUsI.
AHanu3 KBaHTOBBIX ITPOIIECCOB U
SIBJICHUH C UCIIOJIb30BaHUEM
rnocryiaros bopa

4.3

ATOMHOE SpO

DKCIEpUMEHTBHI, TI0Ka3bIBAKOLINE
CJIO)KHOCTb CTPOEHUS sI/Ipa.
OTKpbITHE paIMOAKTUBHOCTH.
Omnsitel Pezepdopaa mo
ONPENIEIICHUIO COCTaBa
PaIOaKTUBHOTO U3JIyYEHHUS.
CaoiicTBa anb(a-, Oera-,
raMmMma-u3inydeHus. Biausaue
PaIMOaKTUBHOCTH HA KUBbIE
OpraHU3MBI.

OTKpbITHE TPOTOHA U HEUTPOHA.
Hyxnonnas monens siapa
['eitzenOepra-lBaneHko.

3apsin sapa. MaccoBoe 4ucIio spa.

N3oTomnsl.
Anbba-pacnan. DIEKTPOHHBINA U

MO3UTPOHHBIN OeTa-pacnaj. ['amma-
u3JydeHue. 3aKOH paguo0akKTUBHOTO

pacnaja.
DHEpPrus CBsI3U HYKJIOHOB B SIPE.
SlnepHblie CHIIBI.

N3ydeHnne SKCIepuMEHTOB,
JOKAa3bIBAOIINX CIOKHOCTH CTPOCHUS
aTOMHOTO SIpa.

HccnenoBanre TpeKOB 4acTHIL

(1o roToBbIM oTOrpadusimM).
N3ydeHue siiepHbIX CHUIL, IAEPHBIX
peaKklnil CUHTE3a U pacnaja,
TEPMOSIIEPHOTO CUHTE3A.

N3ydyeHne HyKJIOHHON MOJAENH sSapa
['eitzenOepra-MBaneHko.

OObsicHeHUE yCTpOMCTBa U
IIPUMEHEHUS JO3UMETPA, KaMepbl
Bunbcona, saepHoro peaxkropa,
aTOMHOU OOMOBI.

Pemenue 3anau ¢ onopoi

Ha ITOJIyYEHHBIC 3HaHUS, B T.4. O 3apsaae
Y MacCOBOM YHCJIE /1pa.
Pacnio3naBanue pu3NUecKuXx SBICHUMA
B Y4E€OHBIX ONBITAX U B OKPY Karolen
’KU3HH: ECTECTBEHHAsI U NICKYyCCTBEHHAs
PaaOaKTUBHOCTb.
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Jledext Macchl sipa.

Snepnpie peakuuu. [lenenue u
CUHTE3 sIIep.

S nepubliii peaktop. TepMosaepHsbIit
cuHte3. [IpobaeMbl ¥ epCneKTUBBI
AIEPHOUN IHEPIETUKHU.
DKOJIOTUYECKHE ACTIEKTHI SIAEPHOMN
SHEPreTUKH.

OnemeHTapHbIe YacTHUIIbl. OTKpBITHE
MTO3UTPOHA.

MeTtonbl HaOIIOIEHUS U
pEerucTpanuu 3JI1eMeHTapHbIX
YaCTHII.

dyHIaMEHTaJIbHbIE
B3auMojielicTBUs. EnquHcTBO
(bu3HYecKoi KapTUHBI MUPA.
TexHudeckue yCTponucTBa u
MPaKTUYECKOE TPUMEHEHUE!
N03UMETP, Kamepa Buiibcona,
AJIEpHBINA peakTop, aToMHasi bomoOa

OnucaHne KBaHTOBBIX SIBICHUMN U
MPOLIECCOB C UCMOJIb30BAHUEM
(hU3UYECKUX BEJIMYMH: IEPUO]
MOJypacmajia, SHeprus CBsI3U aTOMHBIX
a5ep, 1e(pexT Macchl spa.

AHaJIn3 MPOUECCOB U SIBIICHUIM

C UCIIOJIb30BAHUEM 3aKOHOB U
MIOCTYJIATOB: 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsiia, 3aKOH
COXpPaHEHHSI MAaCCOBOI0 YHCIIA,
nocrynarsl bopa, 3akoH
PaarOaKTUBHOIO pacnaja.

VYyactue B paboTe KpyTrioro crojia
«DyHIaMEHTaIbHbIC B3aUMOICCTBUSL.
EnauncTBO puznyeckoil KapTUHBI
MHPA».

Ncnons3oBanue nHGOPMAIIMOHHBIX
TEXHOJIOTUH JJIs TIOUCKA,
CTPYKTYpHPOBAHUS, UHTEPIIPETALIUU U
npejcTaBieHus] HGOpMaLUK Ipu
MOJITOTOBKE COOOIIEHU O MPUMEHEHUU
3aKOHOB KBAaHTOBOU (PU3HUKHU B TEXHUKE
Y TEXHOJIOTHUSIX, SKOJIOTUUECKUX
ACIEKTaX S/ICPHOU SHEPTETUKHU

Hroro no pazneny

15
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Pa3znen 5. DineMeHTHI ACTPOHOMMH U aCTPOPU3UKHU

5.1

OeMEHTBI
aCTPOHOMUU U
acTpo(U3uKu

7

DTanbl pa3BUTUS ACTPOHOMHUH.
[TpuknagHOe 1 MUPOBO33PEHUECKOE
3HaYeHUE aCTPOHOMMUHU.

Bun 3Bé3nnoro neba. Co3Besnus,
SIpKUE 3BE3]IbI, TUTAHETHI, UX
BUJIMMOE JIBHKCHHE.

ComnHeuHas cucTema.

Comnne. CoHeuHas aKTUBHOCTb.

Nctounuk sueprumn CosHIa U 3BE3]I.

3BE3/1bI, UX OCHOBHBIC
XapaKkTepUCTUKU. Jlnarpamma
«CHEKTpaJIbHbIN KJIACC —
CBETHUMOCTBY». 3BE3/IbI IJIaBHOM
MOCIEI0BATEIAbHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTbY IS 3BE3/]
IJIaBHOM ITOCJIEI0BATEIbHOCTH.
BuyTpenHee ctpoenue 3BE31.
CoBpeMeHHbBIE TTPEICTABICHUS

0 MPOUCXOKJICHUU U IBOJIIOLUN
ComnHna u 3BE3/1. JTarbl )KU3HU
3BE3I.

Mieunsiii [1yTe — Hama ["anakTuka.
ITonoxxenue u apmxenue CorHia

B I'amakTuke. TUMBI rajlakTuK.
Panpnoranaktuky u KBa3apsl.
UEpHbIe ABIPHI B siipax rajJakTUK.

IToaroroska cooOmeHni 00 3Tamax
Pa3BUTHS ACTPOHOMMH, O TIPUKIATHOM
Y MUPOBO33PEHYECKOM 3HAUYCHUU
aACTPOHOMHH, O METOAAX MOJTYyUCHUS
Hay4YHBIX aCTPOHOMMYECKUX 3HAHUH,
OTKPBITHSIX B COBPEMEHHOU
aACTPOHOMMH.

N3ydyeHrne COBpeMEHHBIX
MPEACTABIEHUN O IPOUCXOKICHUH U
spomronmy CoJIHIIA U 3BE3.
N3ydeHne TUIOB rajlakTUK,
paaroragakTUK U KBa3apos.
N3ydenne nBu)eHUs] HEOSCHBIX Tell,
ABOJIIOIUH 3BE311 U Becenennou,
MPOLIECCOB, MPOUCXOASAIINX B 3BE3/1AX,
B 3BE3/IHBIX CUCTEMAX,

B MEXTaJaKTUYECKOU Cpee,
MacITabHOU CTPYKTYphI BceneHHOIH.
OObsicHeHue pacmmpenns Beenennoi
Ha OCHOBE 3aKoHa Xab0ua.
[ToaroroBka kK 00CYyXICHUIO
HEpEIIEHHBIX MPOOJIEM aCTPOHOMHUHU.
[TpoBenenue Habm0ACHUN
HEBOOPYKEHHBIM IJ1a30M

C UCITOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUH JJIs1 OTIPEICIICHUS
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Bcenennas. Pacmmpenne
Bcenennoii. 3akon Xa06ina.
Paz6eranue ramaktuk. Teopus
boubiioro B3psiBa. PenukroBoe
U3JyUYEeHHE.

MacmrabHas CTpyKTypa
Bcenennoiut. MeraranakTuka.
Hepeménnble npobiemsl

M0JIOKEHUSI HEOECHBIX OOBEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3aus CeBepHOTo MOy Iapus

U SIPKUE 3BE3/IBL.

[IpoBenenrie HaOMIOACHHM B TEIECKOM
Jlynsl, mmaner, Mireunoro Ilyrn.
VYyacTue B JUCKYCCUU O HEPEUIEHHBIX
npobJieMax aCTpOHOMUU

aCTPOHOMUU
Hroro o pazaeny 7
Pa3znen 6. O6o01aroiiee NnoBTopeHne
6.1 | O6o6marorice 4 O0600111eHNEe ¥ CUCTEMATU3ALIUS VYyacTue B TUCKYCCUU O POJIH (PUBHKHU
MTOBTOPEHUE coJlep KaHMs pa3aesioB Kypca ¥ aCTPOHOMUH B PA3IUIHBIX cepax

«Mexanuka», «MoJiekyJspHas
(du3uKa U TEPMOJUHAMUKAY,
«OnexTpoanHamukay, «Komnebanus
Y BOJIHBI», « OCHOBBI CIIEIIUATIBHOU
TEOPUH OTHOCUTEIIBHOCTUY,
«KBanrtoBas puzukay, « IIMeMEHTHI
aCTPOHOMUU U aCTPOPUZHKIY.
Ponb ¢puzuku u acTpoHOMUHU B
AKOHOMHYECKOM, TEXHOJIOTUUECKOM,
COLIMAJIbHOM M 3THYECKOU cepax
NEATENIbHOCTH YEJIOBEKA, POJIb U
MeCTO (PU3UKHU U ACTPOHOMHUHU

B COBPEMEHHOW HAy4YHON KapTUHE
MHpAa, 3HAYECHHUE OIUCATEIIBHOM,

NIeSITCIILHOCTH YeJIOBEKa.
[ToaroroBka cooOIIEHNI O MECTE
(bu3nYeCcKo KapTUHBI MUpPa B Py
COBPEMEHHBIX MTPECTABICHUM

0 MPUPOJIE.

Brimonnenne yueOHbIX 3ajaHUH,
JEMOHCTPUPYIOIINX OCBOCHUE
OCHOBHBIX MOHSATHH, GPU3UIECKUX
BEJTMYMH U 3aKOHOB Kypca (HU3UKU
10-11 xnaccoB
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CUCTEMATU3UPYIOLLIEH,
OOBSCHUTETHLHOU U
MPOTHOCTHUYECKOU (PYHKITUH
(bu3HYECKOI TEOpHH, POJIb
(bu3HYecKoil TeOpHUH B
dbopMHUpOBaHUU MPEICTABICHUN
0 (hU3MYECKOI KapTHHE MUPA, MECTO
(bu3HYecKoil KapTUHBI MUPa

B 00ILEM PSAY COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX
MPEICTaBJICHUHN O PUPOAE

Wroro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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