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1. MACHOPT ITPOI'PAMMBI YUYEBHOW TUCIHUTILINHBI «PU3UKA»
1.1.  OOaacTb NpUMeHeHHUs1 IPOrPaMMbI

Pabouas mporpamma yueOHOW mucuuiuimHbl «DuU3MKa» NpeAHa3HaueHa JUIS HM3Y4CHHS
¢u3ukn B mpodeccHoHANbHBIX 0oOpa3zoBaTenbHBIX —opranmsauusax CIIO, peanusyromumx
00pa3oBaTENFHYIO MPOTrPaMMy CPEIHEro o0mero oOpa3oBaHMs B IpeZeiax OCBOCHHUS OCHOBHOM
npodeccuoHanbHOi  oOpaszoBatenbHoi mporpammbl  CIIO Ha ©6a3e OCHOBHOro 00IIEro
00pa3zoBaHus IPH MOATOTOBKE KBATN(DUIIMPOBAHHBIX pa0OUNX, CITyKAIIHX.

1.2. MecTto Yy4eOHOIl JIUCUMIUVIMHBI B CTPYKTYpe OCHOBHOH mNpodeccHOHATIBLHOM
o0pa3oBaTeIbHON NPOTrPaMMBbI:

Vyebnas pguctuummHa «®Pu3nKa» OTHOCUTCA K MHKIY «O0mmeo0pa3oBarenpHas
IIOATOTOBKAY.

1.3.lenn m 3agaum y4eOHOH AMCHMINVIMHBI — TPeOOBaHMSA K Pe3yJabTAaTaM OCBOCHHS
Y4eOHOH TUCUUIJIMHBI:

[TpuopuTteTHBIMU LIENIIMU 00y4eHHUs PU3UKE HA 6a30BOM YPOBHE SIBIISIOTCS:

¢ (opMmupoBaHWE WHTEpeca W CTPEeMJICHHS OOYyYalONmUXCs K HAyIHOMY H3yUEHHUIO
IPUPOJIbI, PA3BUTHE X UHTEIJIEKTYalIbHBIX M TBOPUECKHUX CIIOCOOHOCTEHH;

® pa3BUTHE TMIPEJICTABIEHUH O HAyYyHOM METOJ€ TO3HaHUS U  (OPMHPOBAHUE
UCCIIEN0BATEIBCKOIO OTHOLICHHUS K OKPY’KAIOIIUM SIBJICHUSAM;

¢ (opMmupoBaHHE HAYYHOTO MHPOBO33PCHHSI KaK pe3ysIbTaTa M3ydeHUs] OCHOB CTPOCHHUS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

¢ (opmupoBaHHE YMEHUN OOBSCHATH SIBJICHUS C MCIOIh30BaHUEM (DU3HUECKUX 3HAHUU U
Hay4HbIX I0Ka3aTEJIbCTB;

* (opmupoBaHHE TPEICTABICHUNA O POJIM (PU3UKU JJIsi PA3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJOTHUM.

1.4. Pe3y1bTaThl OCBOCHHS YU4eOHOM JMCIHUIIIMHBI

OcBoenne yueOHOro mpeamera «Dusnka» Ha yYpOBHE CpEIHETO OOIIEro oOpa3oBaHMUSI
(6a30BBIll  YpOBEHb) JODKHO OOECHEYMBATH JOCTIKEHUE CIEAYIOMUX JUYHOCTHBIX,
METAIPEeIMETHBIX U MPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBLIE PE3VYJIbTATHI

F[Z&)I(Z!aHCKOG BOCITUTAHUC:

o c(OPMUPOBAHHOCTh TPAXKTAHCKOW IMO3UIUN OOYYAroIIerocsi Kak aKTUBHOTO W
OTBETCTBEHHOT'0 YJIeHa POCCUICKOIO OOIIECTBA;

o OPUHATHE  TPATUIIMOHHBIX  OOIICYETIOBEUECKUX  TyMAHHCTUYCCKUX U
JEMOKPAaTUYECKUX LIEHHOCTEH;

o FOTOBHOCTh BECTU COBMECTHYIO JESTEIBHOCTH B MHTEpPECaX TIPakJIaHCKOTO
oOmiecTBa, ydacTBOBaTh B CaMOYIIPaBICHUM B IIKOJIE U JAETCKO-IOHOIIECKHX
OpraHu3aIusX;

® yMEHHME B3aUMOJCHCTBOBATh C COLIMAJIbHBIMU HHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIMAMU ¥ Ha3HAYCHUEM;
® TOTOBHOCTb K T'YMaHHUTapHON M BOJOHTEPCKOM NESTEIBHOCTH.
[MaTproTH4eckoe BOCIIUTAHNUE:
o c(hOpMUPOBAHHOCTh POCCUICKOM TPaXKIaHCKOW UACHTUYHOCTH, TATPUOTHU3MA;
hd OCHHOCTHOC OTHOMICHUC K TOCYJAApPpCTBCHHBIM CHUMBOJIAM; OOCTHKCHUSAM
POCCUNCKHX YUEHBIX B 007aCTH (PU3HKH U TEXHHKE.
JyXOBHO-HPAaBCTBEHHOE BOCIUTAHUE:




J c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHYECKOTO TIOBEICHHUS;

® CIOCOOHOCTh OIIGHMBAaTh CUTYallMl0 M NPUHUMATh OCO3HAHHBIE  pELICHUS,
OPHEHTUPYSICh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM 4YHCIE B
NesITeIbHOCTH YYEHOTO;

® OCO3HAaHHWE JIMYHOTO BKJIAJA B TOCTPOSHHUE YCTOMYUBOTO OYAyIIETO.

OcTeTHYecKoe BOCIUTAHNUE:

® OCTETHYECKOE OTHOUICHWE K MHUpY, BKIIOYas OCTETUKY HAYYHOTO TBOPYECTBA,

HpUCyILIEero (pu3nyeckoi HayKe.
TpynoBoe BociuTaHue:

® JHTEpeCc K pa3nuuHbM chepam NpodeccHOoHANbHON AeATeNIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3UKON M TEXHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP Oyymieit
npodeccuu 1 peasn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IJIaHBI;

® TOTOBHOCTh M CLIOCOOHOCTH K 00Opa30BaHUIO M CAaMOOOPa30BaHUIO B 00JIaCTH (PU3UKHU HA
HOPOTSDKEHUH BCEH JKU3HU.

DKOJIOrH4eCcKOe BOCIIUTAHUE:

® cpOpMHUPOBAHHOCTh 3KOJIOTMYECKON KyJIbTYphbl, OCO3HAHUE IJI00ATBHOIO XapakTepa
9KOJIOTMUYECKUX MPoOIIeMm;

® [UIAHMPOBAHUE M OCYILECTBIICHUE JCHCTBUI B OKpPY’KaIOLIEH Cpejie Ha OC-HOBE 3HAHUS
1eJIel YCTOMYMBOTO PA3BUTHSI YEJIOBEUECTBA;

. pacuIMpeHHe OMbITa ACSITEeIbHOCTH IKOJOTHUECKON HANpaBICHHOCTH Ha OCHOBE
UMEIOIIMXCSl 3HAHHUH IO (PU3HKe.

[{eHHOCTH HAYyYHOI'O O3HAHUS:

* cpOopMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA (PU3NYECKON HAYKH;

® OCO3HaHWE LEHHOCTH HAYYHOH JAEATENbHOCTH, TOTOBHOCTH B TPOIECCE H3YyUEHUS
(U3MKU  OCYIIECTBISATH  MPOEKTHYID U HCCIENOBATENbCKYH)  JESITEIbHOCTD
WHIMBUAYAIBHO U B TPYIIIE.

B mpouecce mocTukeHHS JTUYHOCTHBIX PE3yNbTATOB OCBOEHUS MPOTPaMMBI CPEIHETO
obmero oOpa3oBaHus MO (QU3UKE y OOYYAIOMIMXCS COBEPIICHCTBYETCS 3MOIIMOHAILHBIN
UHTEIJICKT, MPEANoIaraouuii chopMIUPOBAHHOCTD:

. CaMOCO3HAHUS, BKITIOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE IMOIMOHAIEHOE
COCTOSTHUE, BUJIETh HAPaBIIECHUS Pa3BUTH COOCTBEHHON AMOLIMOHANIBLHOM cephl, ObITh
yYBEpEHHBIM B ce0e;

® camopezynupoeéanus,  BKJIIOYAIOIIETO  CAaMOKOHTPOJb,  yMEHHE  NPUHHUMATH
OTBETCTBEHHOCTb 32 CBOE  TIOBEACHHE, CIIOCOOHOCTh  aJanTHpPOBATBCA K
SMOIMOHAIBHBIM U3MEHEHUSIM U MPOSIBISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

®  gHympeHHel MOomusayuuy, BKIIOYAIONMEH CTpEMIIEHHE K JTOCTHKCHHUIO IETH U yCIIEXY,
ONTUMU3M, HUHUIIUATUBHOCTh, YMEHUE JACHCTBOBATH, ICXO/IS U3 CBOMX BO3MOXHOCTEH;

®  Hunamuu, BKIOYAIONMEH CIIOCOOHOCTh MOHUMATh SMOLMOHAIBHOE COCTOSIHUE APYTHX,
YYUTHIBaTh €ro MPU OCYIIECTBICHUH OOMICHHS, CHOCOOHOCTh K COYYBCTBUIO H
COIIEPEKHMBAHUIO;

®  COYUANbHBLIX HABBLIKOG, BKIIOUYAIOIIUX CIOCOOHOCTh BBICTPAMBATh OTHOLICHHS C
JIPYTUMH JIOABMH, 3200THTHCS, IPOSBIISTH HHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

METAITPEJMETHBIE PE3VYJIbTATHI
MeranpeamMeTHble Pe3yibTaThl OCBOCHHS IPOTPaMMbl YYeOHOW JUCHMIUIMHBI «Du3rKa»
XapaKTepU3yIOTCS  OBJIAJICHUEM  YHUBEPCAIBHBIMH  TIO3HABATCIBHBIMH  JICHCTBHUSMHU,
YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JICHCTBUSMH, YHUBEPCAIBHBIMH PETYJISITHBHBIMHU
JIEUCTBUSIMU.
YHuBEpcalbHbBIE TO3HABATEILHBIE JICHCTBUS
basosvle nocuueckue delicmeus.:

®  CaMOCTOSITEIBHO (HOPMYIHPOBATH M AKTyaJIM3UPOBATH MPOOJIEMY, paccMaTpUBaTh €&

BCECTOPOHHE;
®  ONpEAeNATH LENU ACATEIHbHOCTH, 3a/1aBaTh apaMeTPhl M KPUTEPHUH UX JOCTHKEHUS,




BBISIBJISITH 3aKOHOMEPHOCTH U TPOTHUBOPEYUS B paccMaTpUBAEMbIX (PHU3MUECKHUX
SIBJIICHUSX,

pa3zpabarbiBaTh IUIaH pelieHus MnpoOjemMbl ¢ Y4YETOM aHalIM3a HMEIOIIUXCS
MaTepHaIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM,
OLICHUBATb PUCKHU ITOCIECACTBUH NEATEIBHOCTH;

KOOPAMHHUPOBATh U BBINOJHATH PabOTy B YCIOBHUSIX PEaJbHOrO, BUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aMMOACHUCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PELICHUH )KU3HEHHBIX TPOOJIEM.

basoevie uccnedosamennvckue deticmeus:

BJIQ/IETh HAyYHON TEPMUHOJIOTHEH, KIIOYEBbIMU MOHATHSIMH U METOAAMU (PU3UUECKOU
HaYKU;

BJIa/IETh HaBbIKAMU y4€OHO-UCCIIEIOBATENIbCKON U MIPOEKTHOM AESITEIbHOCTU B 00J1acTH
¢u3uKy; CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METO/I0B
pemieHus 3amady  (PU3MUECKOrO COJEpXKaHUs, MNPUMEHEHHUIO pPa3jIMYHbIX METOJOB
NIO3HAHUS;

BJIA/IETh BUJAMH JESATEIBHOCTH IO MOJTYYEHHIO HOBOTO 3HAHUS, €r0 MHTEPIIpPETAlUH,
npeoOpa30BaHUI0 U MPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX CUTYalUsAX, B TOM YHCIIE IPU
CO3/1aHUU yU€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH NPUYMHHO-CICACTBEHHBIE CBSI3M M AKTyaJM3UpOBaTh 3a7ady, BbIIBUIATH
TUNOTE3y €€ pelIeHus], HAX0IUTh apryMEHTHI JJIsl J0Ka3aTeJIbCTBAa CBOMX YTBEPKICHU,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHMUS;

aQHAIN3MPOBATh IOJYUYEHHBIE B XOJE pELICHHUs 3aJaud pe3ysibTaTbl, KPUTUYECKU
OLIEHHMBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSX;
CTaBHUTh M (HOpMyIMpOBaTH COOCTBEHHBIE 33aJ]a4ul B 00pPa30BATENBHON JESITEIHLHOCTH, B
TOM YMCJI€ IPU U3yUEHUH (PUBHKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIHN OIIBIT;

YMETb IIEPEHOCUTh 3HAHUS MO (PU3UKE B IPAKTHUECKYIO 00JIaCTh KU3HEACATEIbHOCTH;
YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIJIBUT'aTh HOBBIE WIEH, INpeJylaraTb OPUTMHAJIbHBIC MOJIXOAbI M PELICHMS; CTaBUTh
npoOJIeMBI U 33J1a49H, OITyCKAIOIINE aTbTePHATUBHBIC PELICHHUS.

Paboma ¢ unopmayuen.:

BJIQJICTh HABBIKAMH TOJy4YeHHsS WHPOpManuu (HHU3UYECKOTO COACpNKAHWS U3
UCTOYHUKOB pPa3HbIX THIIOB, CAMOCTOSITEIILHO OCYIIECTBIATh TOUCK, aHAJU3,
CUCTEMATH3AIMI0 W WHTEPHPETAUI0 HWHPOPMAIMK PA3IMYHBIX BHIOB H (HOpM
IPEICTaBJICHHUS,

OIICHUBAThH JJOCTOBEPHOCTHh HH(OpMAIIHH;

UCIIOJIB30BaTh CpPEJCTBa HMH(M)OPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
pEUICHHM KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPraHHW3aIMOHHBIX 3a1ad ¢
coOnrofeHreM  TpeOOBaHMM  IPrOHOMHUKH, TEXHHUKH OC30MAaCHOCTH, T'MTHCHBI,
pecypcocOepekeHusi, MPABOBBIX M OITUYCCKUX HOPM, HOPM HH(POPMAITMOHHOM
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThI (PU3WYCCKOTO COJIEPKAHUS B pPa3IMYHBIX (opmarax ¢ ydéTom
Ha3HaueHWs MH(POpPMAIMKM M LEJICBOM ayJIWTOPHH, BBIOMpAs ONTHMAJIbHYI (GOpMY
MIPEJICTABJICHUS U BU3YaTH3AI[HH.

YHuBepcalbHble KOMMYHUKATUBHBIC JICHCTBUS
Obwenue:

OCYIIECTBIISATH OOIIEHHE HA YpOKaX (PU3MKU U BO BHEYPOUHOH €ATEIbHOCTH;
pacrno3HaBaTh MPEANOCHUTKA KOH(MIUKTHBIX CUTYAIlUH M CMATYaTh KOH(DIUKTHI,
pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHHUEM SI3BIKOBBIX
CPEJICTB.

Cosmecmnas deamenbHOCHb.!

MIOHUMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHAMBHYaJIbHON paboTHI;



BBIOMPATh TEMATHKy W METOJbI COBMECTHBIX JEUCTBUI C YUETOM OOIIMX WHTEPECOB, U
BO3MOXXHOCTEN KaXKJ0r0 WICHAa KOJUIEKTUBA;

NPUHUMATh IEJH COBMECTHOM AESATEIbHOCTH, OPraHW30BBIBATH M KOOPAMHUPOBATH
JEUCTBUA IO €€ INOCTMIKEHMIO: COCTAaBIIATH IUIAH JCHUCTBUM, PACHPENCISATH POIU C
y4ETOM MHEHHIM YYaCTHUKOB, 00CYXIaTh pe3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh Ka4yeCTBO CBOETO BKJIaJa M KaXJIOT0 yYacTHUKA KOMaHABI B OOIIWH
pe3yabTaT 1o pa3pabOoTaHHBIM KPUTEPUSIM;

IpeuiaraTb HOBBIE IPOEKTHI, OLICHUBATH MJEHU C MO3ULIMU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

OCYILECTBIATh IO3UTUBHOE CTPATETMUYECKOE IIOBEICHUE B PA3JIMYHBIX CUTyalUsX,
MPOSIBIISITH TBOPUYECTBO U BOOOPaKEHHE, OBITh MHUITUATHBHBIM.

YHuBepcalbHbIC PErYIITUBHEBIC ASHUCTBUSI

Camoopzanuzayus.:

CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENIbHYIO JEATEIBHOCTh B 00JIACTH (U3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTh U (OPMYJINPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PELICHUS PACUETHBIX M KAYECTBEHHBIX 3a/ay, IUIaH
BBIMOJIHEHUSI MPAKTUYECKON paboThl C y4ETOM HMMEIOIIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOYKHOCTEHN U MPEANIOYTECHUI;

JTaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMUHBIX MPENOYTEHUH;

JieJ1aTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh 3a
pelIeHuE;

OLICHUBATbh MTPUOOPETEHHBIN OMBIT;

crocoOCTBOBaTh (OPMHUPOBAHUIO M TPOSBICHUIO 3PYIULIMH B 00jacTu (DU3MKH,
TIOCTOSTHHO TTOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYpHBI YPOBEHb.

Camokonmpoas:

JIaBaTh OLICHKY HOBBIM CUTYAallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/JI€Th HABBIKAMM IIO3HABATENBbHOM peQiEeKcHM Kak OCO3HAHUS COBEPILAEMBIX
JEHUCTBUM U MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHUM; MCIIOJIb30BATh
npuémbl peIeKCHH Il OLIEHKU CUTYalllH, BBIOOPa BEPHOTO PEIICHHS,;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEILICHUS 110 UX CHUKCHHUIO;
IIPUHUMATh MOTUBBI U ApIYMEHTBI APYTUX IIPU aHAJIU3€ PE3YJIbTATOB JEATEIBHOCTH.

Ipunsamue cebs u Opvaux:

IPUHUMATh ceOsl, TOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,
[IPUHUMATh MOTUBBI U ApIYMEHTBI APYTUX [IPU aHAIU3€ PE3YJIbTATOB IEATEIbHOCTH;
pU3HaBaTh CBOE IIPABO U IPABO APYTUX HA OIINOKH.

1.5. Kotn4yecTBO 4acoB Ha OCBOEHME IPOrPaMMBbl y4eOHOMH TUCHHUIINHBI:

MakcuMasibHas yueOHas Harpy3ka oOydaronuxcs — 247 4acoB, B TOM YHUCIIE:
o0si3arenpHast yueOHas ayIUTOpHAs Harpy3ka ody4uaromierocs — 160 gacos.

2.

CTPYKTYPA M IPUMEPHOE COJAEPKAHUE YYEFHOU JJUCHUILJIAHBI

2.1. O0beM y4eOHOM TUCHHUILUIMHBI U BU/bI Y4eOHOH padoThI



Buna yueOHoi#i padoThI

Oo6vem uacoe

MakcumasnbHas ydyeOHasi HAarpy3Ka 247
Oobs13aTebHasi AYIUTOPHAA yyeOHAsi HATPY3Ka 160
B TOM YHCJIE:

J1a00pATOPHBIC PAOOTHI 22
CamocTosiTesibHAsi pa00Ta M HHAMBUAYAJbHBIH NMPOEKT 87

KoncyabTauumu

HUmoeosas ammecmayusl 6 qbopfvze IK3AMeHA




2.2. TemaTnuyecKuil IJIaH U coep:kaHue y4eOHoi nucuumiuabl «OU3NUKA»

Ha3zBanue pasnena
(Tembl)

OcHoOBHOe cofep:kanue paszaesia (TeMbl)

0O0nLeM
4acoB

OcHoBHBIE BHUABI 1€ATCJIbHOCTH 06yqaloumxcn

PA3JIEJI 1. PU3NKA U METOAbI HAYYHOI'O IIO3HAHMSI (2 1)

dusnka 1 METOIBI
HAyYHOTO TIO3HAHUS

®uznka — Hayka o npupoae. Hayunsle MeTO bl TO3HAHUS
OKpy>Karoniero mupa. Poib skcriepuMeHTa 1 TeOpuu B
MIpoIIecce TIO3HAHUS TPUPOIBI. DKCIIEPUMEHT B (PU3HKE.
MopenupoBaaue GU3NIECKUX SIBJICHUHN U MIPOIECCOB.
Hayunsble runoressl. @u3nueckue 3aKOHbI U TEOPUU.
I'paHuLIbI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [TpuHIMN
COOTBETCTBUSL.

Ponb n Mecto ¢uzuku B GopMUPOBaHUH COBPEMEHHOMN
HAy4YHOH KapTHHBI MUPA, BOIPAKTUUECKOH JESITeNbHOCTU
moaen

2

Pa6ora B rpymie no noAroToBKe KOPOTKUX COOOIICHHUN O
ponu u Mecte (PU3UKHU B IPAKTHIECKON JEATEIbHOCTH JIIOJICH.
OcBoeHNE OCHOBHBIX MPUEMOB PabOTHI ¢ TP POBOI
nabopaTtopueii mo GpusrKe

PA3JIEJI 2. MEXAHH

KA(22 4)

Kunematnka

Mexanndeckoe JBHXXCHUC. OTHOCUTEIBLHOCTh

6

MeXaHUdecKoro nBrkeHus. Cructema orcuéra. TpaekTopus.
[Tepemernenne, ckopocTh (CpeIHSA CKOPOCTh, MTHOBEHHAS
CKOPOCTb) M YCKOPEHHE MaTepUalbHOM TOUKH, UX ITPOESKINU
Ha OCH CUCTEeMBI KoopanHaT. ClIoXeHue NepeMeIneHuil u
CJI0KEHHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHEIHOE
nBIKeHue. ['paduku 3aBUCHMOCTH KOOPMHAT, CKOPOCTH,
YCKOpEHHS, MyTH U IepeMeleHNs] MaTepuaIbHOI TOUKU OT
BpPEMEHU.

CBoOoaHOe najieHne. Y ckopeHne cBOOOTHOTO Ma/ICHHUSI.
KpuBonuneiinoe npuxenue. [[BuxeHre MaTepuaabHON TOUKH
10 OKPY>KHOCTH C ITOCTOSTHHOM 110 MOJIYJIFO CKOPOCTBIO.
YrnoBas CKOpOCTh, TMHENHAs ckopocTh. Ilepuoa nuacrora
obpamenus. LleHTpocTpeMuTeNnsHOE YCKOPEHHE
JlaGopaTopHble padoThI:

1. W3yueHume HEpPaBHOMEPHOTO [BIDKEHHS C IIETBIO
OTIpEeTICHUs] MTHOBEHHOH CKOPOCTH.

2. HccnenoBaHWe  COOTHOIIGHHS  MEXIy  IyTsIMH,
MPOWJCHHBIMH TEJIOM 3a IIOCIECIOBATEIbHBIC pPaBHbIC
MPOMEXYTKH  BPEMEHH TIPH  PaBHOYCKOPEHHOM
JIBUJKEHUU C Ha4aJIbHOM CKOPOCTBIO, PaBHOU HYJIIO.

3. Uzydyenne qBMKCHHSI MIApUKa B BA3KOW YKHIIKOCTH.

IIpoBeneHue sKcepUMEHTa: U3y4eHHE HEPABHOMEPHOIO
JIBUYKEHUS C LIETIBIO ONPEAEIIEHUS] MTHOBEHHOM CKOPOCTH;
HCCIIEI0BaHUE COOTHOILICHUS MEXAY IYTMU, IPOHIEHHBIMU
TEJIOM 32 IIOCJIEJ0BATEIbHBIE PABHBIC IPOMEKYTKHU BPEMEHU
MIPU PaBHOYCKOPEHHOM JIBM)KEHUH CHAYaJIbHON CKOPOCTHIO,
PaBHOI HyJIIO; U3yYEHHE JBUKEHHUS 1IapUKA BBA3KOMH
JKUJIKOCTH.

OOBsicCHEHE OCHOBHBIX ITPUHIIMIIOB ICHCTBUS TEXHUYECKUX
YCTPOUCTB, TAKUX KaK: CIIMIOMETD, IIETTHbIE U pEMEHHBIE
nepesiauy JBIDKEHUS; M YCIOBHI MX O€3011acHOTO
UCTONB30BaHUs B IOBCETHEBHOM KU3HU.

Pemenne pacu€THBIX 3a7a4 ¢ ABHO 3aJJaHHON (YHU3MIECKOI
MOJIEITBIO C HCIIOB30BAHNEM OCHOBHBIX (POpPMYIT KHHEMATHKH.
IToctpoenne n ananu3 rpauKOB 3aBHCUMOCTEH
KMHEMAaTUYECKUX BEJIMYHUH OT BPEMEHHU.

Pacnio3naBanue GpU3NYECKUX SIBJICHUI B y4EOHBIX ONBITAX U
OKPYKaIOUIEH JKU3HUA: PABHOMEPHOE U PABHOYCKOPEHHOE
MpSIMOJINHEHHOE JBIKEHHE, CBOOOHOE MaJieHHe TeT,
JIBU)KEHHUE 110 OKPYKHOCTH.

OnucaHue MEXaHNYECKOT0 IBUXKEHUS C UCIIOIb30BaHUEM
(hm3MUECKUX BENWYMH: KOOPJIMHATA, ITyTh, IEpEMELICHUE,
CKOPOCTb, YCKOPEHHE.

Pabora B rpynmax npu IIaHUPOBAHHUH, IPOBEICHUN U
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4. Wzyuenue OporIeHHOTO
TOPU30HTAIBHO.

KonTtpoabHasi padora no teme «KuHemarnukay.

JBWKCHHUS TCla,

MHTEPIIPETALUN PE3yIbTaTOB ONBITOB M aHAIN3E
JIOTIOJTHUTEIBHBIX HCTOYHUKOB HH(OPMAIIUH 110 TEME

HpOBG,E[CHI/Ie OKCIICPUMCHTA: UCCIICAOBAHNEC 3aBUCUMOCTH CUJIT

JnHamuka [TpuHuun otHocuTenbHOCTH ["anunes. IlepBriii 3aKkoH 10
HpioTona. VIHEpIHATBHbIE CHCTEMBI OTCUSTA. YIPYTrOCTH, BO3HUKAIOIIMX BIPYKUHE U PE3MHOBOM 00pasIie,
Macca Tena. Cuna. Ilpunnun cyneprnosumuy cui. Bropoit OT X 7lepOPMAIIHIH; M3YHCHNE ABIDKCHNS OpycKa
3akoH HeroToHa a1 MmaTepuanbHoi Toukd. TpeTuil 3aKoH TIOHAKJIOHHOM INTIOCKOCTH; MCCIICAOBAHNE yCIIOBHHI
HbIOTOHA JUTSt MATEPHATBHBIX TOUEK paBHOBECHSI TBEPAOTO TENA, MIMEIOIIETO OCh BPAILCHUS.
3aKkoH BceMUpHOTro Tsarotenus. Cuna tsxectu. [lepsast ObnsacHenme ocobenHocTel PaBHOMCPHOTO 1
KOCMHYECKasi CKOPOCTH PaBHOYCKOPEHHOT'O NPSMOJIMHEWHOTO IBH)KEHHUS!, CBOOOHOTO
Cuna ympyroctu. 3akoH ['yka. Bec tena MaIcHUs TeJ, ABWKCHHUA OOKPY>KHOCTH Ha OCHOBE 3aKOHOB
Tpenne. Buabl Tpenns (1okosi, CKOJIbXeHus, kaueHus). Cua HEroToRa, 32K0HA BCEMMPHOTO T OTCHILL.
Tpenms. Cyxoe Tpemue. CHia TPEHUS CKONBKEHUs 1 CHIA OOBsicHEHHE OCHOBHBIX ITPUHIIUIIOB CHCTBUS TEXHUYECKNX
Tpenns nokos. Kospurment tperns. Cuna conpoTHBIEHHS YCTPOHCTB, TakUX Kak HOMIIHITHHKH.
TP JIBIKEHIH TeNa B KHIKOCTH HITH raze OOBsicHeHNE IBIKCHNUS HCKYCCTBEHHBIX CITyTHHKOB.
TlOCTyTaTENBHOE 1 BPAIIATENBHOE MBIKEHHE A0COTIOTHO Pemmenne pacu€THBIX 33/1a4 C SBHO 33/IaHHON (DU3MUECKOH
TBEpIOTO TeNa MOJIETIBIO C HCTIOJIB30BAHUEM OCHOBHBIX 3aKOHOB M (hOPMYIT
MOMEHT CHIIBI OTHOCHTENBHO OCH BpamieHus. [1nedo cumsl. AMHAMHKH,
Ycnosus paBHOBECHS TBEPAOTO Tela. PacnioznaBanue PU3HUECKUX SBIECHUI B YUEOHBIX OMBITAX U
JlaGopaTopHbie padoThI: OKpYXKaIOUIeH )KU3HU: HHEPLMS, B3aUMOJECHCTBHUE TE.
1. Mzyuenne nBrmkeHust Opycka 10 HAKIIOHHOM TIOCKOCTH. Ananu3 Qpu3NUecKrxX MPOIEeCCOB U SBICHHUN CUCIIONB30BaAHHEM
2. Mccnenoranue 3aBUCHMOCTH CUII yIIPYTOCTH, 3aKOHOB U IPUHIUIIOB: 3aKOH BCEMUPHOT0 TArotexus, I, Il u
BOBHHKAIOLIHX BIPYKHHE U PE3HHOBOM 00pasiie, OT HX III 3akonbI HproTOHA, IPUHLKI CYNIEPIO3ULIMH CUJI, TPUHLIMIT
naedopManu. PaBHOINPABHOCTU MUHEPIUATBHBIX CUCTEM OTCUETA
3. UccnenoBanue ycinoBuii paBHOBECHS TBEPIOTO Tena,
HMMEIOIIET0 OCh BPAIICHUS.
KonTpoabsnas pa6ora o teme «J{nHamukay.
3aKOHBI COXpaHCHUS B Hmnyasc MaTepHaiIbHOM TOUKH (Tela), CHCTEMBI 6 IIpoBeerHe SKCIepUMEHTA: H3YIEHNE a0COTIOTHO

MCXaHHUKEC

MaTepHUaIbHBIX TOYEK. IMITyJIbC CUJIBI U UI3MEHEHHE
HMITyJIbCa TeJla. 3aKOH COXPaHEHUsl UMITyJibca. PeakTuBHOE
JIBIKEHHE.

Pa6ora cunbsl. MOIIHOCTE CHIIBL.

KuneTtmueckas sHeprus MaTepuaibHON Toukn. Teopema 00
W3MEHCHHN KHHETUIECKOM SHEPTHH.

[MorentmansHras saeprus. [loTeHIMaTBHAS YHEPTHS YIIPYTO
nedopMupoBaHHON TPY>KUHEI. [loTeHIMampHast YHEpTHs Tena
BOJIM3U TTOBEPXHOCTH 3EMITH.

[ToTeHnManbHbIC U HE TOTEHIMATBHBIE CUITBI. CBSA3b pabOThI
HE MOTEHIIHAIbHBIXCHII CH3MEHEHHEM MeXaHNYECKOM
SHEPTUU CUCTEMBI TeJl. 3aKOH COXpAaHEHHS] MEXaHUYECKON
JHEPTUHU.

VYrupyrue v Heynpyrue CTONKHOBEHHS

HEYyNpyToro yJaapa ¢ IOMOIIbIO IBYX OAMHAKOBBIX HUTSHBIX
MasTHUKOB; UCCJICIOBAHUE CBSI3H PA0OTHI CHIIBI C H3MCHEHUEM
MEXaHUYECKOW SHEPIUH Tella Ha IPUMEPE pACTSHKEHUS
PE3MHOBOIO KI'yTa.

Pernrenue pacu€THBIX 33134 ¢ ABHO 33JJaHHON (hU3UIECKOI
MOJIEJTBIO C MCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (hOPMYJI
JIMHAMMKHU W3aKOHOB COXPAHEHUS.

Perrenue kauecTBEHHBIX 3324 C OMIOPOM Ha U3yUYEHHBIE B
paznene «MexaHuKay» 3aKOHbI, 3aKOHOMEPHOCTHU U
(huzndecKue SBICHUS.

Omnucanne MEXaHUYECKOTO ABIKEHHUS CHCITOIb30BAHUEM
(bU3MYecKuX BENMYWH: UMITYJIbC TeJla, KHHETHYECKast

OHEPprusl, NOTCHIUAJIbHAA SHCPIUd, MCXaHUYCCKas pa60Ta,
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JlaGopaTopHbIe padoThI:

1. MzyyeHune aOCONIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO
JBYX OJIMHAKOBBIX HUTSHBIX MasTHHKOB.

2. UccnenoBanue cBsi3H PabOTHl CHJIBI C H3MEHEHHEM
MEXaHMYECKON HEPIUH Tella Ha IPHMepe PaCTsKCHUS
PE3MHOBOTO XKIyTa.

KonTpoasHnas padora o Teme «3aKOHBI COXpaHEHUS B
MEXaHHKe).

MEXaHNYECKast MOIIHOCTb.
AHann3 GU3NYIECKHUX MPOIECCOB U ABJICHUN CHCITONB30BAaHUEM
3aKOHA COXPAHEHMSI MEXaHMUYECKOH SHEPIHH, 3aKOHA
COXpaHCHHA UMITYyJIbCA.

O6’I)$[CHCHI/IC OCHOBHBLIX ITPUHIUIIOB ﬂeﬁCTBHH TEXHUYCCKUX
YCTPOMCTB, TAKUX KaK: BOAOMET, KOIEP, IIPY>KUHHBII
MHCTOJIET.

OOBsicHEeHNE IBIKEHNUS paKeT C ONOPOi Ha H3yUeHHBIC
(hm3nuecKre BETMYMHBI ¥ 3aKOHbI MEXaHUKH.

Hcnonp3oBaHue pu NOATOTOBKE COOOLICHUH OITPUMEHEHUN
3aKOHOB MEXaHHKU COBPEMEHHBIX HH(OPMAIIHOHHBIX
TEXHOJIOTHH IS TONCKA, CTPYKTYPHPOBAHNUS, HHTEPIIPETALINH
UIpeCTaBIeHU HH()OPMALINK, KPUTHIECKUH aHATH3
nmoyrygaeMoit nHdopmanmu

PA3JEJ 3. MOJIEKYJISAPHAA®U3UKA UHTEPMOJINHAMMKA (24 4)

OCHOBBI MOJIEKYJISIPHO- OCHOBHBIE TTOJIOKEHHUS] MOJIEKYJIIPHO-KHHETHUECKOM TEOpHUH. 8 IIpoBeneHue skcepUMEHTa: OMpeENIEHHE MACChl BO3yXa B
KHUHETHYECKOH Teopuu BpoynoBckoe nmkenue. And¢ysust. Xapakrep ABIKCHAS U KJIACCHOW KOMHATE Ha OCHOBE M3MEPEHHUIT 00bEMa KOMHATEL,
B3aMMOJIEMCTBHS YaCTHI] BellecTBa. MoJenu cTpoeHus ra3os, JIaBJICHUS HTEMIIEPATYPhI BO31yXa B HEW; UCCIIEIOBAHHE
AKHUIKOCTEH U TBEPIBIX TEN U OOBICHEHHE CBOIMCTB BELIECTBA 3aBHCHMOCTH MEXy ITapaMeTpaMH COCTOSIHUS Pa3peKEHHOTI0
Ha OCHOBE 3THUX Mojienel. Macca moiekys. Komaudectso rasa.
BemiectBa. [locrostHHas ABoraapo. OOBsiCHEHHE OCHOBHBIX ITPUHIIMIOB ICHCTBUI TEXHUYECKUX
TemnoBoe paBHOBecue. Temneparypa u €€ U3MEpeHue. YCTPOMCTB, TAKHX KaK: TEPMOMETP M OapOMETp; M yCIOBUHA UX
ITkana tremnepatyp Llenscust. 0€3011aCHOT0 MCIIOJIb30BAaHKS B IIOBCEHEBHOM KHU3HU.
Mogens uneansHoro raza. OCHOBHOE ypaBHEHHE PacrnioznaBanue pu3nYecKnX SBICHUN B y4eOHBIX OMBITaX U
MOJIEKYJISIPHO-KMHETUUECKON TEOPUU HEAbHOTO Ta3a. OKpY>XaromieH Ku3HN: U Qy3ust, OpOyHOBCKOE ABHKECHHE.
AOGcomoTHas TeMIiepaTypa Kak Mepa cpeJHeH KHHEeTHIeCKOH OnucaHue TEIIOBBIX ABICHUN C HCIOIb30BAHUEM
SHEPI'UHU TEIJIOBOro OBMKEHUS YacTull rasa. ['azoBele (hm3MUECKUX BENWYMH: JaBJICHUE T'a3a, TEMIIEPATypa, CPEIHsA
3aKoHBL. ¥YpaBHeHue MenneneeBa—Kiraneiipona. 3akoH KUHETUYECKAs! SJHEPTHsI XAaOTUYECKOTO IBUKEHUS MOJIEKYJI,
JanberoHa. M30npomeccs! B MA€aIBHOM Ia3e ¢ IOCTOSHHBIM CPEeIHEKBAIPATUYHAS CKOPOCTh MOJIEKYIL.
KOJIMYECTBOM BellecTBa. I paduueckoe npeacrapienne Ananu3 Gu3NYecKux MpoIeccoB U SBJICHUN CHUCIIOIB30BAHHEM
M30IIPOIIECCOB: M30TEPMa, H30X0pa, n3obapa MOJICKYJISIPHO-KHUHETHYECKON TEOPUH CTPOCHHS BEIIeCTBa,
JlaGopaTopHble padoThI: ra30BbIX 3aKOHOB, CBA3H CPEeJHEH KHHETUYECKOH SHEPTHH
1. Onpenenenne Maccel BO3AyXa B KIIaCCHOH KOMHATe Ha TETJIOBOTO JIBUKEHHS MOJIEKYJI C a0COIOTHOH TeMIlepaTypou.
OCHOBE HgMepeHI/]f/’I 00BLEMa KOMHATHI, IABJICHUS U Pemenne paC‘IéTHLIX 3aJa4 C ABHO BaZ[aHHOﬁ (1)I/I3I/I‘IGCKOﬁ
TEeMIIepaTyphl BO3IyXa BHEIL. MOJIETIBIO C UCTOIb30BaHMEM OCHOBHBIX nonoxkennit MKT,
2. MccnenoBanye 3aBUCUMOCTH MEXKy TapaMeTpaMu 3aKOHOB M (POPMYJT MOIICKYIAPHOM H3HUKH.
COCTOSIHHS Pa3pEKEHHOTO rasa. Pabota B rpynmnax npu miaHApPOBaHUH, IPOBEACHUN U
KouTpoabhas pa6ora mo reme « OCHOBBI MOJICKYJISPHO- HHTCPUPCTANHA PEIYIBTATOB OTIBITOB M aHAITH3C
KHHETHYECKOH TEOPHI». JIOTIOJTHUTEIBHBIX HCTOYHUKOB HH(OPMAIIUH 110 TEME.
OcHoBbI TepMOoArHAMUKH | TepMonuHaMHu4ecKas cucreMa. BHyTpeHHSS SHEPTUs 10 IIpoBeneHne yueHIYECKOTO SKCIIEPUMEHTA: U3MEPEHHE

TEPMOJINHAMHYECKON CHCTEMBI M CIIOCOOBI €€ N3MEHEHHSI.
KomndaecTBo TemnoTel u paboTa. BHyTpeHHsS SHEPTHUS

YAEIbHON TEMNIOEMKOCTH BELLIECTBA.
OObsICHEHHE OCHOBHBIX ITPHHIIAIIOB IEUCTBUS TEXHUUECKUX
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OJTHOATOMHOTO HICANTBHOTO Ta3a. Buipl Teruionepenayn:
TEIUIONPOBOAHOCTD, KOHBEKIINS, H3ITydeHHe. Y IeNTbHas
TEII0EMKOCTD BellecTBa. KonnuecTBo TEIoThl IpU
TeIuIonepeaye.
Ioustue 06 aguadbatHoM nporiecce. [IepBbIit 3aKoH
TepMoauHamMuKu. IIpuMeHenue nepsoro 3akoHa
TEPMOJMHAMUKH K u3ormporeccam. I padudeckas
HHTEpIpeTanus padoTh Tasa.
Bropoii 3akon Tepmonunamuku. HeoOpaTuMocTs mpoueccos
B IIPUpOJIC.
TemoBbie MamHBL. [[pUHIATIEL JEHCTBUS TEIUIOBBIX MAIIIHH.
[IpeobpazoBanus SHeprHH B TeIIOBEIX MamiHax. KI1/]
teroBoi MamuHbl. Hukn Kapao u ero KITZ.
DKOJIOTHIECKUE MPOOIEMBI TETUIOIHEPTCTHKH
JlabopaTopHbie padoThI:

1. U3mepenue yaeapHOM TeIIOEMKOCTH.
KounTtpoJubHas pa6ora o temMe «OCHOBBI TEPMOTUHAMUKI.

YCTPOMCTB, TAKUX KaK: ABUTATENIb BHYTPEHHErO CrOPaHHUs,
OBITOBOI XOJIOMMIIBHUK, KOHAUIIMOHED; U YCIOBHUIT NX
0€3011aCHOT0 MCII0JIb30BAHKS B IIOBCEHEBHOM KHU3HU.
Omnucanre U3y4YeHHBIX CBOMCTB TEJ U TEIUIOBBIX ABICHHUI C
HCIIONB30BaHUEM (PM3UYCCKUX BEJIMYNH: JaBICHUC ra3a,
TEeMIIePATypa, KOJUYECTBO TEILIOThI, BHYTPEHHSISI DHEPTHS,
pabora rasa.

Perenne pacyETHBIX 3a/1a4 € SIBHO 3aIaHHO (hH3HYECKOit
MOJICJIBIO C UCTIOJIB30BAHMEM OCHOBHBIX 3aKOHOB U (hopMy
TEPMOIMHAMUKH.

PerieHrie kauecTBEHHBIX 337134 C OMOPOii Ha U3yUCHHBIC B
paznene «MonekynspHas Gpu3nka U TePMOJTUHAMHKA)» 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHUE SBICHHS.

Pabora B rpymnmnax mpu aHajin3e JOMOJIHUTEIbHBIX HCTOYHHKOB
nHpopManum mo Teme

ArperatHble COCTOSHHS
BemecTa. PazoBrie

HapOO6pa3OBaHI/IC U KOHIACHCAI M. I/ICHapCHI/IC " KHIICHHUC.
AOCOII0THAS ¥ OTHOCUTEIIbHAS BIAXKHOCTh BO3ayxa.

HpOBCHCHI/IC OKCIICPUMCHTA: U3BMCPCHUC OTHOCHTEIIbHOM
BJIQAXXHOCTH BO3ayXa.

TIepPEXObI Hacrimennslit map. Y aenapHas TeIioTa mapooOpa3oBaHIsL. OO0BsiCHEHHE OCHOBHBIX IPUHIIAIIOB JEHCTBUS TEXHHYECKIX

3aBHCHMOCTh TEMIEPaTy Pl KUIIEHUS OT JaBICHUSI. YCTPOUCTB, TAKUX KaK: THTPOMETP U IICHXPOMETD,

Teépmoe Ttemo. Kpucranmmdyeckue u amopdHbIe Tena. KaJIOpUMETP; U YCIOBUH MX 0€30MacCHOTO HCIIOIH30BAHUS B

AHu3oTponus CBOMCTB KpucTauioB. JKuakue KpHUCTaJLIbI. [IOBCEIHEBHOM JKHU3HU.

COBpeMeHHbIe MaTtepurabl. IInaBnenue u KpUcCTallin3alus. OHI/ICQ.HI/Ie IPUHIUIIOB MOJYYCHUS COBPEMCHHBIX MaTE€pHaIOB,

VY nenbHas Temnora mianeHust. CyOmuMarus. B TOM YHKCJIC HAHOMATCPHUATIOB.

YpaBHEHHE TEIIOBOTO OajiaHCca Pemmenue pacuéTHBIX 3a7a4 ¢ ABHO 33JJaHHOUW (hU3MIECKOI

JlaGopaTopHbIe padoThI: MOJIEJTBIO C HCITOJIb30BAHUEM YPABHEHUS TEIUIOBOIO OaaHca.

1. U3sMepeHre OTHOCUTENBHOM BIaXHOCTH BO3LyXa. PemeHne ka4ecTBEHHBIX 3a/1a4 C OMTOPOW Ha M3YYCHHBIE

KonTponsHass padora mo Teme «ArperatHbie COCTOSIHUS 3aKOHBI, 3aKOHOMEPHOCTH U (PH3MUYCCKUE SIBICHUS 10 TEME.

BemecTBa. DazoBBIC IEPEXOIIBI ». Pacno3naBanme Qpu3MUECKUX SBICHUH B yUeOHBIX OMBITaX U
OKpY>KaloIen )KU3HU: AeopMarivst TBEPABIX TN, HarpeBaHHUE
1 OXJIQKJCHHE TeJl, N3MEHEHHE arperaTHbIX COCTOSHIH
BEIlIECTBA M OOBSICHEHHE UX Ha OCHOBE 3aKOHOB U (hopMy
MOJIEKYJISIPHON (pU3KKH.
Hcnonp3oBanue MHOOPMAIIMOHHBIX TEXHOJIOTHI IS ITOWCKa,
CTPYKTYPHUPOBAHUS, UHTCPIPETAIIUU U MIPEICTABICHHUS
WH(POPMAIIUH MPH MTOATOTOBKE COOOIICHUI O TPUMCHEHUHT
3aKOHOB MOJICKYJISIPHOW (DU3UKU M TSPMOJUHAMHUKH B TCXHHUKE
U TEXHOJIOTHUSX

PA3JIEJL4 QJEKTPOINHAMUKA (424)
DneKkTpu3aius Tel. DJIeKTpudeckuii 3apsia. [[Ba Buma 12 [IpoBenenue sxcriepuMenTa: U3MepeHne 3IEKTPOEMKOCTH
DNeKTpOCTaTHKA

ANEKTPUYECKUX 3apsAaoB. [IpOBOTHIUKY, TUINEKTPUKH U

KOHJIEHCATOPA.
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MOJIYTIPOBOTHHUKH. 3aKOH COXPAHEHUS 3IEKTPUIECKOTO
3apsza.
Bsanmoneiictue 3apanoB. 3akoH Kymnona. Toueunsrit
ANEKTPUUECKHUH 3apsil. DIEeKTpUUIecKoe Toe.
Hampsk€HHOCTB 21eKTpruecKoro nois. [Ipunnun
CyNEepHO3ULNHU NEKTPUUECKUX noJier. JInHuu
HaNpsKEHHOCTH JIEKTPUIECKOrO MOJIS.
Pabora cun anexrpocraTiuyeckoro noss. [loreHunan.
Paznocts norennuanos. [IpoBOIHUKY U AUAIEKTPUKH B
3JIEKTPOCTAaTHIECKOM r1oJie. JnanekTpudeckas
MIPOHUIIAEMOCTb.
OnexTpoéMkocTh. KoHnercaTop. DIeKTpoEMKOCTD TIOCKOTO
KOHJEHCATOpa. DHEPTHsl 3apsHKEHHOT0 KOHIEHCATOpa
JlaGopaTopHble padoThI:

1. U3mepenue 31eKTpoéMKOCTH KOHACHCATOPA.
KoHTpoabHas padoTa 1o TeMe « DIEKTPOCTATHKAY.

OOBsicHEHNE OCHOBHBIX ITPUHIIUIIOB ACHCTBHUS TEXHMUECKNX
YCTPOMCTB U TEXHOJIOTUH, TAKHX KaK: 3JIEKTPOCKOII,
3NIEKTPOMETP, IMEKTPOCTATHUECKAS 3AINUTA, 3a3EMIICHUE
NIEKTPONpPUOOPOB, KOHACHCATOP, KOMMPOBAIBHBIN amnmapar,
CTPYWHBIH IPUHTEP; U YCIOBHUN UX 0€30MaCHOTO MPUMCHCHUS
B [IPAKTUYECKOU XKU3HU.

Pemenne pacuéTHbIX 3a/1a4 C SIBHO 3aJlaHHON (U3MYECKON
MOJIETIBIO C HCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (DOPMYJT
91EKTPOCTaTUKH.

Permenne kauecTBEHHBIX 3371a4 C OIOPOH Ha U3yUECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PM3MUECKUE SIBICHUS 110 TEME
«DIEKTPOCTATUKAY.

PacniozHaBanue Gpu3nUecKnX SBICHUN B y4eOHBIX OMBITAX U
OKpY KaroUIel KU3HU: IEKTpU3aLus TEN, B3aUMOACHCTBHE
3apsAA0B; HOOBSCHEHNE UX HA OCHOBE 3aKOHOB U (OPMYII
NIEKTPOCTATUKU.

Omnucanne HN3Yy4YCHHBIX CBOWCTB BCHICCTBA UDJICKTPUYCCKUX
SIBJICHUH C MCIOJIb30BaHUEM (PH3HMYECKUX BETUUNH:
3JEKTPUUECKUIl 3apsa, HANPSLDKEHHOCTH IEKTPHUECKOTro MOJI,
HNOTEHIUAJ, Pa3HOCTh MOTEHIUAJIOB, JIEKTPOEMKOCTD.
Amnanu3 Qu3NUecKX MPOIEeCcCOB M SBICHUN CHUCITONIB30BaHHEM
(hm3MUECKUX 3aKOHOB: 3aKOH COXPAHEHHS 3JIEKTPHIECKOTO
3apsina, 3akoH KyroHa.

Pabota B rpynmax npu aHannse JOMOTHUTEIBHBIX HCTOYHUKOB
WHPOPMALINU U TTOATOTOBKE COOOIIEHHUH O MPOSBICHUN
3aKOHOB 3JIEKTPOCTATUKHU B OKPYKAIOIIEH XU3HU U
MMPUMEHCHUHN UX B TCXHUKE

TlocTossHHBIN

3JIEKTPUYECKHM TOK.

TOKH B pasIHUHbBIX
cpenax

DNEeKTPUYECKUi TOK. Y CIIOBHUS CYILIECTBOBAHUS
aNIeKTpUYecKoro Toka. Mcrounuku toka. Cuila Toka.
IlocTOSIHHBIH TOK.

Hanpsixenue. 3akon OMa Aj1s y4acTka Lemu.
DNEeKTPUIECKOE COPOTUBIICHHUE. Y IENBHOE COPOTHBIICHHE
BemiecTBa. [locnenoBarensHoe, NapalaeabHOE, CMEIIAHHOE
COEIMHEHUE MIPOBOIHUKOB.

Pabota snekrprueckoro Toka. 3akon Jlxoyms—IIeHra.
MOIIHOCTB MEKTPHUECKOTO TOKA.

O/1C u BHyTpeHHEE CONPOTHUBIICHAE HCTOYHIKA TOKa. 3aKOH
Owma 11 TOTTHOH (3aMKHYTOI) JIEKTPUYIECKO Lem.
KopoTtkoe 3ambIkaHue.

DJEeKTPOHHAs IPOBOAUMOCTE TBEPABIX METAIIOB.
3aBHCHUMOCTh CONPOTUBIICHUS METAIJIOB OT TEMIIEPATyPHI.
CBepXIIpOBOIUMOCTb.

OnexTpudeckuii TOk B Bakyyme. CBOICTBa 3JIEKTPOHHBIX
ITy4YKOB.

16

[TpoBenenue sKCIEpUMEHTA: U3yUICHUE CMELIAHHOTO
COEIMHEHUS pe3nucTopoB; mMmeperne JJ{C ncTouHNKa TOKa U
€ro BHYTPEHHET0 CONPOTHUBIICHHS; HAOIIOACHHUE SIIEKTPOIN3a.
OOBsicCHEHHE OCHOBHBIX ITPUHIIUIIOB AHCTBUS TEXHUUECKUX
YCTPOMCTB U TEXHOJIOTUH, TAKUX KaK: aMIIEPMETP, BOJbTMETP,
peocTtaT, HICTOYHUKH TOKa, 3JIeKTPOHArpeBaTesbHbIe IPHOOPHI,
AIIEKTPOOCBETHTENLHBIE IPUOOPHI, TEPMOMETP
COTIPOTHUBJICHUS], BAKYYMHBII 1HOJ, TEPMUCTOPHI U
(hoTOpE3UCTOPEI, MOITYTTPOBOAHUKOBEIN N0, TaIbBAaHUKA; 1
YCIIOBUI MX 0€3011acHOT0 NPUMEHEHHUS B TPAKTHYECKOH
JKU3HU.

Pentenue pacu€THBIX 33134 ¢ ABHO 33JJaHHON (hU3MIECKOI
MOJIEJTIBIO C MCIIOJb30BAHUEM OCHOBHBIX 3aKOHOB U (hOPMYJI
TeMbl «[10CTOSIHHBIH NEKTPUYECKUHN TOK.

Pacrio3naBanne QpU3MUCCKIX SBICHUH B yUCOHBIX OMBITaX U
OKpY’KaIOMIeH )KU3HU: dIIEKTPUIECKast IPOBOINMOCTb,
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TomynpoBoxankn. CoOCTBeHHAs W IpUMECHAs
MIPOBOIUMOCTH ITOTyTIPOBOAHNKOB. CBOMCTBA p—7i-
nepexoxaa. IloxynpoBoJHUKOBEIE TPUOOPEIL.
DJNEeKTPUUECKUH TOK B paCTBOPAX U PacIUIaBaX AJIEKTPOIUTOB.
DNEeKTPOTUTHYECKAs JUCCONUAIHS. DICKTPOIIH3.
DnekTpudeckuii TOK B razax. CaMOCTOSITENbHBIN U
HECaMOCTOSTENbHBIN pa3psaa. Monuus. [1nazma
JlaGopaTopHble paldoTHI:

1. 3yueHne cMeuIaHHOTO COETMHEHUS PE3UCTOPOB.

2. N3mepenne DJIC UCTOYHMKA TOKAa M €r0 BHYTPEHHETO

COTIPOTHUBIICHUS.

3. HabnroieHuE 3IICKTPOIIH3A.
KonTpoasnas padora no teme «IlocTosHHBII
9NeKTpUUecKuil TOK. TOKM B Pa3IUUHBIX Cpenax».

TCIIIOBOEC, CBETOBOC, XUMHUYCCKOC, MArHUTHOC JICUCTBHS TOKA.

AHanu3 3JeKTPUIECKHUX SBICHAN U MPOILIECCOB B HEMIX
IMOCTOSIHHOT'O TOKa C MCII0JIb30BaHMEM 3aKOHOB: 3aKOoH OMa,
3aKOHOMEPHOCTH TOCIIEI0BATEIHLHOTO U MapalIeTbHOTO
COEIMHEHMsI POBOJHUKOB, 3aKOH J[>KOyIss—

Jlenna.

OnucaHue U3yYCHHBIX CBONCTB BEIICCTB U AICKTPUICCKUX
SIBJICHUH C MCIIOJIb30BAaHUEM (DH3MYCCKHUX BEITMYUH:
JJICKTPUUYECKUHN 3apsijI, CHUIIa TOKA, SIECKTPHICCKOE
HaATPsDKEHUE, SJICKTPHYECKOE COMIPOTUBIICHHE, PA3HOCTh
norennuanos, J/1C, pabora Toka, MOIITHOCTh TOKA.
Hcnonp3oBanue nHOPMAIMOHHBIX TEXHOIOTHH ISl IOUCKA,
CTPYKTYPHUPOBAHUS, MHTCPIPETANHN U TIPEICTABICHUS
“H(OPMAIIUY TIPH TTOATOTOBKE COOOIIEHU O TPUMEHEHUH
3aKOHOB ITOCTOSSHHOT'O TOKA B TEXHHMKE M TEXHOJIOTHUIX

MarautHoe nosne.
DNeKTpoOMarHuTHas
HHIYKITAS

[MocrostHHBIC MarHUTHL. B3anMoeiicTBHE TOCTOSHHBIX
MarHuToB. MaruutHoe nosie. BekTop MarHuTHON MHAYKLUH.
[IpuHuMn cyneprno3uuuy MarHuTHBIX nosel. JInauu
MarHuTHOM MHAyKUuuU. KapTrHa TMHANA MarHUTHOM
WHIYKIIMH TI0JISI TOCTOSIHHBIX MarHUTOB.
MarHuTHoe 1ojie IPOBOAHUKA ¢ TokoM. KapTuHa nuHmi
WHIYKIIMA MarHUTHOTO TIOJISl JWTMHHOTO MPSIMOTO MPOBOTHUKA
M3aMKHYTOTO KOJIbLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.
OmneiT Dpcrena. BzaumoeiicTBie npoBOJHUKOB C TOKOM.
Cuna Amnepa, e€ MOAYJIb U HallpaBJICHUE.
Cuna JlopeHua, e€ MOayJb U HanpaBJeHUe. [IBIKeHHe
3apsKEHHON YaCTHIBI B OMHOPOIHOM MarHUTHOM TIOJIE.
Pa6ota cunel Jlopenna.
SIBneHue 3neKTpoMaruiuTHoM nHAYKIuK. [1oTok BekTOpa
MarauTHON nHAYKIuu. D/1C nanykmmun. 3akoH
3JeKTpOMarHuTHOM uHIykuuu dapanes.
Buxpeoe anexktpudeckoe nosie. 3/1C uHAyKIUN B
MIPOBOJIHUKE, IBIKYIIEMCSI IOCTYNATEILHO B OJHOPOTHOM
MarHuTHOM TIOJIE.
IIpasuno Jlenna.
NunyxtuBHOCTE. SIBNenue camounaykuuu. C
CaMOMHIYKLHUU.
DHeprusi MarHUTHOTO TIOJIS KaTYIIKU C TOKOM.
DNEKTPOMarHUTHOE TIOJIe
JlabopaTopHbie padoThbI:

1. 3ydeHrie MarHUTHOTO TOJISI KATYIIKH C TOKOM.

2. HccnenoBanue [EHUCTBUS IOCTOSIHHOIO MAarHura Ha

PaMKy CTOKOM.
3. UccnenoBanue SBIICHUS IEKTPOMArHUTHON HHIYKIIH.
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IIpoBeneHne 3kcriepUMEHTA: U3yYE€HHE MAaTHUTHOTO MOJIS
KaTyIIKU C TOKOM; UCCIEOBAHUE EMCTBUS OCTOSHHOTO
MAarHuTa Ha paMKy ¢ TOKOM; HCCIIEJOBaHHE SIBJICHUS
JJIEKTPOMArHUTHON MHIAYKLUH.

OO0bsiICHEHHE OCHOBHBIX MTPUHIIATIOB IEUCTBUS TEXHUUECKUX
yCTpOﬁCTB, TaKHUX KaK: ITIOCTOSIHHBIC MarHuThI,
QJICKTPOMAIrHUThI, DJICKTPOJABUIATCIIb, YCKOPUTEIN
3JIEMEHTApHBIX YaCTHILl, MHAYKIMOHHAS TIeUb; U YCIOBUM UX
0e301acHOr0 MPUMEHEHHS B TPAKTHUECKO KHU3HU.
Perenne pacu€THBIX 33124 Ha MPUMEHEHNE (POPMYIT TEMBI
«MarnuTHOe none. JNeKTpOMarHuTHasE MHTYKLH».
Pemnenne kaueCTBEHHBIX 3a/1a4 ¢ ONOPON Ha U3yYEHHbBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PM3UUECKUE SIBICHUS TEMBI
«MarauTtHO€ mose. DJIeKTpOMarHuTHast HHIYKIUSD.
OmnpeneneHye HapaBICHNS BEKTOPA WHIYKIIUK MarHUTHOTO
T0JIs1 IPOBOJIHHUKA C TOKOM, CHJIBI AMIiepa U cuiibl JIopeHIa.
Pacnio3naBaHue GpU3NYECKUX SIBJICHUI B y4EOHBIX ONBITAX U
OKPYKaIOUICH KU3HHU.
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KonTpoasHnas padora mo reme «MarHutTHoOE ToJIe.
OJIeKTPOMAarHUTHAS HHAYKIIH.

PA3JIEJLS. KOJIEBAHUSA U BOJIHbBI (284)

MexaHuueckue u KonebarenpHas cucrema. CBOOOIHBIC MEXaHHUCCKUE 12 [IpoBenenue 3KkCiepuMeHTa: UCCIeA0BaHNE 3aBUCUMOCTH
9JIEKTPOMAarHUTHbIE kosieOanus. ["apmonnueckue konebanwus. [lepuon, yacrora, MeproJia MaJIbIX KOJICOAHUH rpy3a Ha HUTH OT JJIHHBI HUTH U
KoneOaHus aMIUTUTya U ¢asza koneOanuid. [IpyKMHHBIH MasSTHHK. MAacchl I'py3a; UCCIIeIOBaHUE IEPEMEHHOI0 TOKA B LIETIH U3
MatemaTruecKkuil MasiTHUK. Y paBHEHUE TAPMOHUYECKUX MOCJIEZIOBATEIBHO COEIMHEHHBIX KOHJIEHCATOPA, KAaTYIIKU 1
koneOanuii. [IpeBpanieHue YHEPTUX PU TAPMOHHICCKIX pesucropa.
KOJICOAHUSX. OOBsiCHEHHE OCHOBHBIX IPUHIIAIIOB JEHCTBUS TEXHHYECKIX
KonebarenpHb1i KOHTYp. CBOOOJHBIE SIE€KTPOMATrHUTHEIE YCTPOMCTB, TAaKHX KaK: 3JIEKTPUUECKUN 3BOHOK, TEHEPATOP
KoJIe0aHus B HIICATEHOM KOJIeOaTeIbHOM KOHTYpe. AHAIOTHS MIEPEMEHHOI'0 TOKA, JUHHUU IEKTPONepeay; U yCIOBUM UX
MEXYy MEXaHUYECKUMU U 3IEKTPOMAarHUTHBIMU 6e3011acHOTO MPUMEHEHHSI B TPAKTHIECKOM KI3HH.
kosiebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS Pernrenue pacu€THBIX 3a1a4 ¢ SBHO 33JaHHON (hU3NIECKOI
3HEPTHH B HAEATbHOM KOIeOaTeIbHOM KOHTYPE. MOJIEJTBIO C MCIIOJb30BAHUEM OCHOBHBIX 3aKOHOB U (hOPMYJI,
I[IpencraBneHne o 3aTyXarOIMUX KolebaHUAX. BeIHy)IeHHBIE OINUCHIBAIOIINX MEXaHUYECKHUE U IJIEKTPOMArHUTHBIE
MeXaHu4deckue kojaeOanus. Pe3onanc. BeHykIeHHbBIC KOIMeGaMHsL
3JIEKTPOMArHUTHEIC KOJIeOaHusI.
[Tepemennslit Tok. CUHYCOUJABHBIN IEPEMEHHBIN TOK. Onmcanne H3y4eHHBIX MEXaHUIECKUX U DJIEKTPOMAarHUTHBIX
MommHoCTb TNIEPEMEHHOI'O TOKaA. AMHHI/ITYJIHOG u KO0JIEOAHUH C UCIIOJIB30BAHUEM ¢)H3quCKHx BEJIUYHUH: TIEPUOJT
ACHCTBYIOIIEE 3HAYCHHUE CUIIBI TOKA M HAMPSDKCHUS. W 9acTOTa KoJeOaHui, aMIuIATy1a U (a3a KoJIcOaHMA, 3apsy 1
Tpancdopmatop. IIponsBoAcTBO, nepetaya u noTpebierue CHJIa TOKA B IPOLIECCE FAPMOHUYECKHX ICKTPOMATHUTHBIX
AIIEKTPUUYECKON SHEPTHH. JKOIOTHIESCKHAE PUCKH TIPH KOTEOAHTIL
IIPOU3BOJICTBE 3IEKTpo3Hepruu. KyapTypa ucnonbs3oBaHus
JJIEKTPO’HEPTUU B TOBCEIHEBHOMN KU3HU Peuienne kauecTBEHHBIX 3a7a4 C ONOPOIM HA U3YUEHHbIE
JlaGopaTopHble padoTHhI: 3aKOHBI, 3aKOHOMEPHOCTH, OTIHMCHIBAIOIINE MEXaHUUECKHUE U
1. WccrnenoBanme  3aBHCHMOCTH — IepuHoga  MAalbIX 3JIEKTPOMArHUTHBIC KOJICOaHusI.
KonebaHuil Tpy3a Ha HUTH OT JJIMHBI HUTH U MAacChl Pa6oTa B rpynmax mpu IiIaHUPOBAHUY, TPOBEACHUH U
rpysa. HMHTEPIPETAIMH PE3YIILTATOB OIBITOB, U aHAJIN3E
2_ I/ICCJ'IeIlOBaHI/Ie TIIEPEMEHHOTO TOKa B 1enu u3 JOITIOJTHUTECIIBHBIX UCTOYHUKOB I/IH(l)OpMaIII/II/I I10 TEMC
I10CJIEJOBATEIIBHO COEIMHEHHBIX KOHJEHCcaTopa,
KaTyLIKU U PE3UCTOPA.
KountpoJsbHas padora o teme « MexaHu4eckue 1
3JIEKTPOMArHUTHBIC KOJICOAHUS.
Mexanuueckue u MexaHnueckue BOJIHBI, yCIIOBUS pacnpocTpanenus. Ilepuon. 6 OO0BsicCHEHHE OCHOBHBIX IPUHIIAIIOB JEHCTBUS TEXHHYECKIX

OJIEKTPOMAarHuTHBIC
BOJIHBI

CKopoCTh pactpoCTpaHeHHs U JUIMHA BOJHBL [lonepeunsie u
MPOIOJIbHBIC BOJHBL. MHTephepeHius u audpaxiiys
MEXaHUYCCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pOMKOCTb 3ByKa.

BricoTa Tona. TemOp 3ByKa.

DNEKTPOMArHUTHBIC BOJHEI. Y CIIOBHSI U3ITyUYCHUS
AJIEKTPOMArHUTHEIX BOJH. B3anMHas opreHTanus BEKTOPOB
E, B, v B anexktpoMaruutHo# BosHe. CBoiicTBa

YCTPOWCTB M TEXHOJIOTHHA, TAKUX KaK: My3bIKaJILHBIE
HMHCTPYMEHTEHI, yIIbTPa3BYKOBAasi JUATHOCTHKA B TEXHUKE U
MEIUIMHE, pajap, paaAuonpuéMHIUK, TEIEBU30p, aHTCHHA,
tenedon, CBU-neus; U yciioBuii uX 0€30MaCHOTO MPUMCHCHUS
B MIPaKTUYECKON KU3HU.

Pemenne pacu€THBIX U KAUECTBEHHBIX 33]1a4 ¢ OMIOPOX Ha
M3Y4YEeHHbIE 3aKOHBI U 3aKOHOMEPHOCTH, OMUCHIBAIOLINE
pacIpoCTpaHEHUE MEXAHUYECKUX U DJIEKTPOMATHUTHBIX BOJIH.
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3JIEKTPOMAarHUTHBIX BOJH: OTPa)KEHHE, IPEIOMIICHUE,
moJsipu3anus, qudpaxius, narepgeperus. CKopocTb
3JIEKTPOMAarHUTHBIX BOJIH.

[Ikana snekTpoMarHUTHBIX BoJH. [IpuMenenune
AJIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.
ITpuHuMnb! paguocBs3u U TeneBuacHus. Paguonokanuyst.
DNEeKTPOMarHUTHOE 3arpsI3HEHUE OKPYIKaroIlel cpeibl
KountpoubHas padora no teme «IuHamukay.

Hcnonb3oBanue HHOOPMAIMOHHBIX TEXHOJIOTHI JIs TOUCKA,
CTPYKTYPHPOBAHMS, HHTEPIIPETALUH U MPECTABICHUS
HHGOPMALIUH TIPH ITOATOTOBKE COOOIICHUI 00 HCIIOIB30BAHUU
QJICKTPOMArHuTHBIX BOJIH B TEXHUKE.

VYyactue B AUCKYCCHU 00 3IIEKTPOMArHUTHOM 3arps3HEHUH
OKpY>KaroLen cpebl.

Pa6ora B rpyImmax mpu mjiaHAPOBaHUH, IPOBEICHUN U
MHTEPIPETAIUH PE3YJIHTATOB OMBITOB M aHAIN3E
JIOTIOJTHUTEJIBHBIX HCTOUHUKOB HH(POPMAIIMH 110 TEME

OnTuxa I'eomerpuueckas ontuka. [IpsmonuHeiiHOe pacipocTpaHeHHe 10 IIpoBenenue sxcnepuMenTa: HaOM0IeHUE JUCIIEPCHH CBETA,
CBeTa B OTHOPOJHOMH cpene. ToueuHslit HCTOUHUK cBeTa. JIyd H3MepeHue NoKa3aTess NPeIOMIICHH CTEeKIIa; UCCIeJOBaHUe
CBeTa. CBOMCTB U300paKeHUH1 B JINH3aX.

OtpaxeHue cBera. 3aKOHBI OTpaykeHus cBeTa. [locTpoenue OOBsICHECHHE OCHOBHBIX MPUHIIAIIOB JICHCTBUS TEXHHYCCKIX
n300paXeHNH B TUIOCKOM 3epKalle. YCTPOUCTB M TEXHOJOTHIA, TAKUX KaK: OYKH, JIyTIa,
[IpenomieHne cBera. 3aKOHBI IPEITOMIICHHUS CBETA. (hoToammapar, MPOESKINOHHBIN aImapar, MEKPOCKOTI,
AOCONIOTHBIN TTOKa3aTenb npenomiieHus. [TomHoe TEJIeCKOII, BOJIOKOHHASI ONTHKA, TU(PPAKINOHHAS PEIIETKA,
BHYTpEeHHee oTpaxkeHue. [IpeensHbIi yrol MoITHOTo TOJISIPOHT; M YCIIOBUH MX 0€30IacCHOTO MPUMEHEHHUS B
BHYTPEHHETO OTPaKEHUSI. MPaKTUIECKOH KI3HH.
Jucnepcus cera. ClnoxHbBIN cocTaB Oenoro ceeta. L[Ber. Pernrenue pacu€THBIX 33134 ¢ SBHO 3aJaHHON (hHU3NIECKOI
Cobuparolie 1 pacCenBaIOIIHE JIHH3HI. MOJIETIBIO C MCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (hOPMYJT
Tonkas nun3a. PoKyCHOE pacCTOSHHUE U ONTHYECKAsI CHIIa TeOMETPHUECKON ONITUKH.
TOHKOM JnH3bI. [TocTpoeHne n300paxkeHuit B coOnparommx 1 [TocTpoeHue u onucanne U300paKeHNUs, CO31aBAEMOT0
pacceuBaromux auH3ax. GopMyna TOHKOM JTUH3HI. IUIOCKUM 3€pKaoM, TOHKOM JTHH30M.
VYBenudeHue, fjaBaeMoe JIHMH30MH. Pacnio3naBanue pu3HYECKUX SIBIICHUI B ONBITAX U
IIpenensl npUMEHUMOCTH T€OMETPUYECKON ONTHKH. OKpY>Karollel )KU3HU: IPSIMOIMHENHOE pacIpPOCTPAHEHHE
BomnaoBas ontuka. MHTepdepenius ceera. KorepeHTHbIC CBETa, OTPAKCHHE, MPEIIOMIICHIE, HHTeP(EPEHIIHS,
WUCTOYHUKH. Y CJIOBUS HAOIOCHUS MAaKCUMYMOB U TUGPaKIUs U MONMSPU3AINS CBETa, TUCTICPCHS CBETA.
MUHIMYMOB B HHTEP()EPEHINOHHONW KapTHHE OT IBYX AHanu3 ONTHYECKUX SIBJICHUN C HCIIOJIH30BAHUEM 3aKOHOB:
cHUH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB. 3aKOH MPSAMOJIMHEHHOTO PacIpOCTPaHEHHS CBETa, 3aKOHBI
Judpaxuus ceta. Judpaxnmonnas pemerka. Y caoBue OTPaXKEHUsI CBETA, 3aKOHBI NIPEJIOMIICHUS CBETA.
HaOJTIOICHUS TJIAaBHBIX MAaKCUMYMOB TIPH TIaJeHUT Onucanne ONTUYECKUX SIBICHUH C HCIIOIB30BaHUEM
MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIETKY. (usnueckux BeNn4rH: (POKYCHOE PACCTOSIHUE U ONTHYECKAs
[Tonspuzauus ceera CHUJIa JTUH3bI
JlabopaTopHbie padoThI:

1. 3mepenue nmoka3aTess NPeJoMIICHUs CTEKIa.

2. UccnenoBaHue CBOWCTB N300pakeHHUH B JIMH3AX.

3. Habnronenue nucrniepcuu cBera.
KoutpouabHas padora o teme «OnTukay.

PA3JIEJI 6. OCHOBBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJIBHOCTH (4 u)
Ocnosrl CTO. ['paHuLbl MPUMEHUMOCTH KIACCUYECKON MEXaHUKH. 4 Pelienue kauecTBEHHBIX 33Ja4 C OMOPOM Ha U3yUYEHHbIE

IlocTynarsl cieManbHOM TEOPUU OTHOCUTEIBHOCTHU:
HMHBapUaHTHOCTb MOJYJISI CKOPOCTH CBETa B BaKyyMe,

3aKOHBI, 3aKOHOMEPHOCTH U (HU3UUYESCKUE SIBICHUS 110 TEME
«OcHoBEI CTOw.
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TIPUHITUIT OTHOCHTENBHOCTH DHHITEeHHA. OTHOCUTEIHHOCTD
OJIHOBPEMEHHOCTH. 3aMeIJIeHUE BPEMEHHU U COKpAIICHHE
JUIMHBI.

Hcnonp3oBanne nHOOPMAIIOHHBIX TEXHOJIOTHNA IS TIOMCKA,
CTPYKTYPHUPOBaHHUS,

WHTEPIPETANNH U TIPECTaBICHUs HHHOPMAIIUU TIPU
MOJITOTOBKE COOOIICHUH O TPaHUIaX IPUMEHUMOCTH
KJIaccHuecKor MexaHuku U ocaoBax CTO

PA3JIEJI 7. KBAHTOBASI ®U3UKA (2

04)

DneMEeHTbl KBAaHTOBOM ®oronbl. @opmyna Ilnmanka cBsi3u SHepruu (OTOHA C €ro 6 OOBsicHEHHE OCHOBHBIX ITPUHIIMIIOB ACHCTBUS TEXHUYECKUX
OIITHKH 4acTOTOH. JHEPrusl U UMITYJIbC (POTOHA. YCTPOMCTB, TAKUX KaK: (POTOAIEMEHT, (POTOAATINK, COTHETHAS
OTkpsITHE U NccaenoBanne Gorodpdexra. Garapest, CBETOMO/; ¥ YCIOBHH MX 0€30MacHOT0 MIPHUMEHEHUS
Onsiter A. I'.CtoneroBa. 3akoHbl poTodddexTa. YpaBHEHHE B IIPAaKTUIECKOM KI3HM.
Ovamreitna 11 potoddpdexra. «KpacHas rTpaHHIaY Pemenne pacuéTHBIX 3a7a4 ¢ SBHO 3aJaHHON (hU3NIECKOI
dortoadpdexra. MOJIEITBIO C HCIIOJB30BAHNEM OCHOBHBIX 3aKOHOB U (hOPMYIT
JHasnenne csera. Omeitel I1. H. JlebemeBa. Xummueckoe KBAHTOBOM OITHKH.
JIEHCTBUE CBETA Pemenue kauecTBEHHBIX 3a7a4 € ONIOPOM HA U3YyUYEHHbIE
KonTpoabsHas padora 1no reme «71eMEHTHI KBAaHTOBOM 3aKOHBI, 3aKOHOMEPHOCTH KBAaHTOBOH ONTHKH.
OTITHKH. Pacrio3naBanue GpU3NYECKUX SIBICHUH B yYEOHBIX ONBITAX:
dhotoanekTpuueckuii 3pdekT, cBeTOBOE NaBICHUE.
OnucaHne U3yYeHHBIX KBAHTOBBIX SIBJICHUH MITPOLIECCOB C
UCTIONB30BaHUEM (PU3NYECKUX BEIMUYHH: CKOPOCTh
3JIEKTPOMATrHUTHBIX BOJIH, JUTMHA BOJHBI M 9AaCTOTA CBETA,
SHEprus 1 UMIYJbC (oToHA
Crpoenue aToma Mogens aroma Tomcona. OnbiTel Pesepdopaa mo 6 [TpoBenenue sKcriepuMenTa: HaOJIIOAEHUE TNHEWIAaTOro
paccesiHUIO o-dacTHl. [lnaHeTapHas MoJenb aToma. CIEKTpa.
[MTocrynatsr bopa. M3mydenue n norionieHne GOTOHOB MPH OOBsicHEHNE OCHOBHBIX ITPUHIIMIIOB ACHCTBUS TEXHUUECKNX
Mepexo/ie aToMa ¢ OJTHOTO YPOBHS DHEPTUH Ha JAPYTOH. YCTPOMCTB, TAKUX KaK: CIIEKTPOCKOTI, JIa3ep, KBAHTOBBII
Bugp! ciektpoB. CriekTp ypoBHEH 3HEpTuy aToMa BOJOPO/a. KOMIIBIOTED;
BomnnoBsle cBolicTBa yactull. Bonnel ne bpois. U YCIIOBHUH WX 0€30MacHOTO IPUMEHEHHS BIIPAKTHIECKON
KopnyckynspHO-BOIHOBOM Ayann3m. YKU3HU.
CIHOHTaHHOE U BBIHYKJCHHOE U3Ty4eHHE PemieHne Ka4yeCTBEHHBIX 33134 C OIIOPON HAa U3YUIECHHbIE
JlabopaTopHbie padoThI: 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUCCKHUE SIBICHUS [10 TEME
1. Habmromenue THHEHYATOTO CIEKTpa. «CtpoeHue aTomay.
Pacrio3naBaHue GpU3NYECKUX SIBICHUI B yYEOHBIX ONBITAX:
BO3HUKHOBEHHUE JTMHEHYATOro CHEKTpa.
AHan3 KBaHTOBBIX IIPOLIECCOB U SIBJICHUI CHCITOIB30BaHUEM
noctynaToB bopa
ATOMHOE A1pO OKCIIepUMEHTHI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHUS SApa. 8 IIpoBeneHue yueHHUECKOTO IKCIIEPUMEHTA: HUCCIIEIOBaHNUE

OTkpsiTHE paanoakTiuBHOCTH. OnbITH Pesepdopaa no
OIpENIENIEHUI0 COCTaBa PAJUOAKTUBHOIO U3JTyUEHHUS.
CaoiicTBa anbda-, Oeta-, raMMa-u3IydeHus. Biusane
PaZMOAKTUBHOCTU HAXUBBIE OPTaHU3MBI.

OTKpBITHE IPOTOHA U HeliTpoHa. HykitoHHast Monens sapa
Ieitzendepra—IlIBaHeHKO.

TPEKOB YacTHII (TI0 TOTOBBIM (hoTorpadusm).

OOBsicCHEHHE OCHOBHBIX ITPUHIIMIIOB ACHCTBUS TEXHUYECKUX
YCTPOMCTB, TAKUX KaK: JO3UMETP, Kamepa BuibcoHa, siiepHbIit
peakTop, aToMHast 00M0a; 1 yCIIOBHH HX 0€30I1acHOTO
NPUMCHEHHUS B TIPAKTHYECKON KHU3HH.
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3apsix sapa. MaccoBoe uncio siapa. M3otomsr.
Annda-pacnaa. DIeKTpOHHBIN U TO3UTPOHHBIN OeTa-pacma.
I'amMma-m3myyenne. 3ak0H paguoaKTUBHOIO pachasa.
DHeprusi cBs3M HyKJIOHOB B sijipe. SlnepHbie cuibl. Jledekr
Macchl spa.
SnepHele peakuuu. [lenenue u cUHTES s1Ep.
Snepusiii peakrop. TepmosinepHslil cuntes. [IpodieMsr u
HNEePCHEKTUBBI SIIEPHOM YHEPTETUKU. DKOIOTHUECKHE ACTIEKTHI
SIIEPHON PHEPTEeTHKU.
DremMeHTapHble YacTHIBI. OTKPHITHE TO3UTPOHA.
Metoabl HaOMIOACHUS M PETUCTPAIIAN IIEMEHTaPHBIX
JacTHI.
DyHIaMeHTaTbHbIE B3aNMOACHCTBISI. ENMHCTBO (r3mueckoi
KapTHHBI MUpPa
JladopaTopHbie padoThI:

1. MHccnenoBanue TpekoB dYacThll (IO  TOTOBBIM
doTorpadusim).
KonTpoabsHas padora no teme «Pu3nka aToMa 1 aTOMHOTO
STIpay.

Perenue kauecTBEHHBIX 3aJa4 € ONIOPOM Ha U3yUEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBICHNUS 110 TEME
«ATOMHOE SIIIpO».

Pacnio3naBanue GpuU3NYeCKUX SIBJICHUI B y4EOHBIX ONBITAX U B
OKpY>KalolleH KU3HH: €CTECTBEHHAs U HCKYCCTBEHHAs
PaaruOaKTUBHOCTD.

OnucaHye U3yYeHHBIX KBAHTOBBIX SIBIICHUH M TIPOLIECCOB C
UCTIONIb30BaHUEM (PU3NYECKHX BEIHUYHH: TIEPUOT
MOJTypacrajia, SHEPTusl CBSA3M aTOMHBIX silIep.

AHanu3 MpoIeccoB U SIBJICHUH C UCIIOJIb30BAaHUEM 3aKOHOB U
MIOCTYJIATOB: 3aKOH COXPaHEHHS AIICKTPHUYECKOTO 3apsa,
3aKOH COXpPaHEHHs MacCOBOTO YHCIa, TOCTynaTel bopa, 3akoH
PaaroaKTHBHOTO pachaja.

Hcnonp3oBaHne HHGYOPMAIIOHHBIX TEXHOIOTHH IS TOUCKa,
CTPYKTYPHUPOBAHUsI, UHTEPIIPETALIUU U NIPEICTABICHUS
nH(popMaLIUK [IPHU MOJrOTOBKE COOOIIEHHUH O TPUMEHEHHN
3aKOHOB KBaHTOBOM (1)I/ISI/IKI/I B TCXHHUKC U TCXHOJIOI'HUAX

PA3JIEJI 8. 9JIEMEHTBI ACTPOHOMUNHU U ACTPODPU3UKH (8 u)

OneMeHTHI acTpou3nKu

Orarnbl pa3BuTus actpoHomuu. [IpukinagHoe u
MHPOBO33PEHYECKOE 3HAUEHUE aCTPOHOMUH.
Bun 3B€3aH0T0 HeOa. Co3Be3aus, ApKUE 3BE3/IBI, INTAHETHL,
UXBHIUMOE IBIKCHUE.
Comueunas cucteMma. Connue. ColtHeuHasT aKTUBHOCTb.
Uctounnk saeprun ComHina n3Bé3x. 3BE3/bI, NXOCHOBHBIE
XapaKTepUCTUKH. J{uarpamma «CreKkTpaibHbIN Kiacc—
CBETUMOCTBY. 3BE3/1bI TTIABHOM MOCIIEI0BATEILHOCTH.
3aBUCUMOCTh «Macca— CBETUMOCTbY JIJISI3BE3 TIIaBHON
[10CJIe10BaTENIbHOCTU. BHYTpeHHee cTpoeHue 3BE3/.
CoBpeMeHHbIE TPECTABICHUS O POUCXOXKICHUH U
spomonu CoJHIa U 3BE3/. DTanbl )KU3HU 3BE3]]. MIedHbIi
[Iyts— nama 'anaktuka. [Tonoxxenue u neuxenue CoaHIa B
lanakTtuke. Turer ranakTuk. PagroranakTuku UKBa3apel.
UYépHble OBIPHI B sIpax ranakTuk. Beenennas. Pacmmpenne
Bcenennoit. 3akon Xab6:ma. Paszberanue ramaktuk. Teopust
Bonpmoro B3peiBa. PermkroBoe m3mydenue. MacmrabHas
crpykrypa Beenennoi. Meraranakruka. Hepeménnsie
MIPOOIIEMBI ACTPOHOMHUH
JlabopaTopHbie padoThI:

1. MHccnemoBanue TpekoB UacTHLl (1O TOTOBBIM
tororpadusam).
KonTtpoasnas padora 1o teme «eMEHTHI aCTPOQUIUKIY.

8

[MonroToBka coOOMICHUH 0 METOIaX MOTYUYCHUS HAYIHBIX
ACTPOHOMMYECKUX 3HAHUH, OTKPBITUSIX B COBPEMEHHOM
ACTPOHOMHU.

BrimonHeHue 3a1aHmiA, TPOBEPSIOMINX BIaICHIC
OCHOBOIIOJIATAIOIIUMHU aCTPOHOMUYECKUMU TOHATHSIMH,
MO3BOJISIIOIIMMHU XapaKTepPU30BaTh MPOIIECCHI, MPOUCXOISAIINE
B 3B&3/1aX, B3BE3THBIX CUCTEMAX, B MEKTATAKTUICCKOH cpee;
JIBIKEHHE HEOECHBIX TEJI, DBOJIIOIMIO 3BE31 U BeereHHoiA.

[IpoBenenune HaOMIOACHNI HEBOOPYKEHHBIM TIIa30M C
UCTIONIb30BaHHEM KOMITBIOTEPHBIX MPHUI0KEHUN IS
OTIpeIeTICHUS MOJI0KEHHST HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBbIE co3Be3ausi CeBEpPHOr0
HOJIyIIAPUS U SIPKUE 3BE3BL.

[Iposenenue HabMr0AeHUN B TeIecKkon JIyHbl, IIaHeT,
Mneunoro Ilytu
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OBOBIIAIOIIEE IOBTOPEHME (4 1)

Cucremaruzanus u Pons pusnku v acTpOHOMUY B SKOHOMHYECKOM, 4 YyacTue B IMCKYCCHH O POJIH (PU3UKH U aCTPOHOMUH B
000011eHNe MaTepraa TEXHOJIOTUYECKOH, COIMAIBHON M 3THYecKor chepax pa3nuuHBIX cepax AesTeTbHOCTH YeJIOBeKa.
Kypca QU3UKH JIESITEIFHOCTH YE€JIOBEKA; POJIb M MECTO (DPM3UKH 1 IToaroroBka coobmieHnit 0 MecTe (PU3NIECKON KapTHHBI MUPA
aCTPOHOMHH B COBPEMEHHOW HAYyYHOI KapTHHE MHPa; POIIb B PsITy COBPEMEHHBIX MTPEACTABICHUI O MIPUPOJIE.
(huzngeckoit Teopun B GOPMUPOBAHUH TIPEACTABICHUH O BrmonaeHnne y4eOHbIX 3a0aHni, JEMOHCTPHPYIOIINX
(u3nuecKoil KapTHHE MHPA, MECTO (PU3UUECKOI KapTHHBI OCBOCHHE OCHOBHBIX HOHITHH, GU3MUECKUX BEITUUUH U
MHpa B 00ILEM PsIly COBPEMEHHBIX €CTECTBEHHO-HAYYHbBIX 3aKOHOB Kypca (H3HKH.
MpeACTaBIECHUN 0 pUpoe
JK3aMeH 6
Bcero: 160
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3. YCJIOBUS PEAJIM3ALIMM YYEFHOM JJUCHUILJINHBI

3.1. TpeGoBaHMsI K MUHUMAJILHOMY MaTepHAJbHO-TEXHHYECKOMY O0ecrneyeHn o
Peanuzanus yueOHON TUCHMIUIMHBI TpeOyeT HaIn4us yuyeOHoro kabuHera Gpu3uku U JabopaTopun
«Dusukay.

ObopydosaHue yyedbHo2o kaburnema:

- IOCAJJOYHBIE MECTA 110 KOJIMYECTBY O0YHArOIUXCS;

- pabouee MecTo IpernoiaBaTels;

- KOMIUJIEKTHI 3a/1aHui 1711 TECTUPOBAHMSI U KOHTPOJIbHBIX padoT;
- U3MEPUTENBbHBIE U YEPTEIKHBIE HHCTPYMEHTBHI;

- BEHTWISAILIMOHHOE 00Opya0BaHue, oOecreunBaroiiee KOM(POPTHBIC YCIOBUS IS MPOBEICHUS
3aHATUH.

Texnuyeckue cpeacTBa 00y4eHus:
-KOMIIBIOTEP C JIUIIEH3MOHHBIM NIPOrPaMMHBIM 00€CIICUEHUEM;
- MyJIbTUMEINA IIPOEKTOP;

-MHTCPAKTHBHAA JOCKaA.

Jlabopamopnoe obopydosanue yuebHo20 Kabunema:
VY4eOHblit HAOOp rUpb

bapometp BP 52

Junamomerp bakymuHckoro

MaHoMeTp OTKPBITHINA I€MOHCTPALIMOHHBIN
[Tpubop 1t IEeMOHCTpaIMK 3aKOHOB MEXaHUKHU
I'eneparop 3BykoBOM

I'py3 HabopHsIif Ha 1 KT.

TpyOxa 15 1eMOHCTpaluy KOHBEKLUH KUJIKOCTH
[Tap ¢ xosnbIIOM

HaGop TemnnoBsie sBICHUS

Habop «u3otepmay

Habop «uzobapa»

MuraMiepMeTp 1a0opaToOpHBIi
Tpanchopmarop yHUBEpCaIbHBIN

HcToynuk nutanus A GpoHTaIbHBIX PaboT
DIEKTPOMETP C MPUHAJJICKHOCTIMU
[lITaTuB U30IUPYOLIUI

MaaTHHK JIEKTPOCTaTUYECKUN

CynraH 251eKTpu4ecKuil

DNEeKTPOMarHuT pa30oopHbIN C IEeTaISIMU
[Tpubop Jlenma

Karymka npoccenbHas

Habop koHzneHcatopoB

Habop nonynpoBogHIKOB

Marsur noJiocCoBOM JIEMOHCTPAIIMOHHBIN
Marsaur nosiocoBoi J1abopaTOpHbIN

Maruut U naGopaTopHbIi

oo UoUooo o ooOooOooOooOooaoa
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godgogoaaga

Habop «/lemoHCTpaniioHHast ONTHKA»
JlaGopaTopHbIit HAOOp TeOMETpUYEeCKast ONTHUKA
[Tpubop st u3MepeHus ATMHBI CBETOBOU BOJTHBI
Kapts1 3Be31H0T0 HEOA

[MoptpeTts! puznKoB

KommiekT kapTouek «DIeKTpuiecTBay
KommiekT kapTouek Onrtuka

Obopyoosarnue nabopamopuu u pabouux mecm 1aO0pamopu:

U UoUouUuUouooOoouooaa

gdddgodgdoagaad

Habop nabopaTtopusiii «Ontuka»

Habop nabopatopHslii «IEeKTpUYECTBO»

JlabopaTtopHsbrit Habop «VcciiemoBanre U30MPOIIECCOB B Ta3ax»
HITaTtuB s GpoHTAIBHBIX PabOT

Habop no anekrponuzy 1abopaTopHbIi

PeocraT nabopaTopHblii

KomruiexT ams u3yueHust noaynpoBOJHUKOB (JIMO/IbI)
KoMIiexT ns u3ydeHus noaynpoBOJHUKOB (TPAH3UCTOPHI)
Habop npyxuH ¢ pa3inyHON KECTKOCTHIO

Habop pe3uctopoB i NpakTUKyMa

CrakaH OTJINBHOH J1aOOpaTOPHBIN

Habop koHzieHCcaTopoB 11l MPakTUKyMa

Tpubometp nabopaTopHbIit

Ha6op pe3unsl nmosocoBoi

Cexynaomep

Mopens paguonprueMHuKa (COopHas)

['enepaTop 3ByK0BOM (pyHKIIMOHAJIBHBIH (IIIKOJILHBIH)
[Tpubop 1t U3MEpEHNUs AITUHBI AKYCTHUECKOW BOJIHBI
I'eneparop HU3KOYACTOTHBIN

biiok nuTanus BEICOKOBOJIBTHBIN

Habop xumMuyeckoii mocy/ipl U IpUHAUIEKHOCTEN A1 KabuHeTa pU3nKu
CrakaH OTJINBHOM 1€MOHCTPALMOHHBIN

OnektporutnTka 800 Bt

[Tpubop 1y U3MepeHMs [JIMHBI CBETOBOM BOJHBI C IMOMOUIbIO AU(PPaKIIMOHHON
PEILIEeTKH.

CrekisiHHAs IUIACTUHKA CO CKOLIEHHBIMU TPaHAMU
[IITaHreHIUPKYIb

JlenTta n3amepurensHas 1,5 m

Broperka ¢ kpaHOM €MKOCTBIO 25 M

I'urpomMeTp BOIOCHOU

['urpometp merammuueckuit (rurpometp JlamOpexTa)
Peoxopa ¢ ABOWHBIM KIIHOUOM

Beco! Texunueckue BT2-200

IInnerka rinaszHas

3.2. UupopmannonHoe odecnieyenne odyuenus. Ilepeuenb yueOHbIX u3ganuii, UHTEpHeT-
pecypcoB, 10NO0JHUTEIbHOM JTUTEPaTyPhI

OcHoéHble UCHMOUHUKU:

1. AmutpueBa B.®. ODwusuka mas npodeccuii U CHenuaibHOCTeH TEXHHUYECKOTO MPOGUIIS.
Y4eOHUK 111 00pa30BaTeIbHBIX YUPEXKICHUNH HaYalbHOIO NMPOo(ecCHOHaNIbHOro 00pa3oBaHusl. -
M.: MU3parensckuil neHTp «Akaaemus», 2012.
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2. KacesnoB B.A. ®usnka. Yuebnuk mist 10-11 k1. oGmieoOpa3oBaTenbHbIX YUpESKICHHHA. - M.:
Hpoda, 2002.

3. Tpodumona T.H. ®usuka ays npodeccuit U CIEMUATBPHOCTEH TEXHUYECKOTO M €CTECTBEHHO-
HayyHoro mpoduneii. CrnpaBouyHuk. YdeOHoe mTocoOue aiisi 00pa30BaTENbHBIX YUPEKIACHUN

Ha4yaJIbHOTO M TpodecCHOHaIbHOro oOpa3oBaHus. - M.: W3garenbCkuil LEHTp «AKaaeMus»,
2012.

JononnumensHsle ucmoynuKu:

I'pomo C.B. ®wusmka: Mexanuka. Teopuss OTHOCHTETBHOCTH. ODJIEKTPOIWHAMHUKA:
YueOnuk mist 10 k1. o61eodpazoBaTenbHbIX yupexkaeHuid. — M., 2001.

I'pomoB C.B. ®usuka: Onruka. Temmoseie siBiaeHus. CTpoeHHE W CBOWCTBA BEIECTBA:
VYuebnuk i 11 k1. o0meoOpa3oBarenbHbIX yupexaeHuid. — M., 2001.

Jmutpuesa B.®. 3amgaun o ¢usuke: yued. mocodue. — M., 2003.

Hmutpuesa B.®. Ousuka: yuebHuk. — M., 2003.

PeivkeBny A.M. Coopnuk 3aaad o ¢usuke 1t 10-11 xkmaccor. — 2000.

KacesnoB B.A. ®wusuka. 10 kin.: YueObHuk g o0uieoOpa3oBaTeiIbHbIX YUeOHBIX
3apenenuii. — M., 2005.

KacesnoB B.A. ®wusuka. 11 kin.: YueObHuk g oOuieoOpa3oBaTeIbHbIX YUeOHBIX
3aBegennii. — M., 2003.

Camoitnenko I[1.1., CepreeB A.B. COopHUK 33724 ¥ BOIIPOCHI 110 Pu3MKe: yued. mocoodue.
- M., 2003.

Camoiinenko IL.U., CepreeB A.B. ®usuka (11 HETEXHUYECKHX CHELMAIbHOCTEHN):
yueOHuk. — M., 2003.

Hugpoevie obpazosamenvhuie pecypcol (oubauomexa INeKmMpoOHHBIX HAZIAOHBIX ROCOOUIL):

— VYpoku ¢usuku (8kmacc, 10kmacc, 1lkmacc)- tpu aucka CD-ROMforWindoms;
BUpTyanbHas mkona «Kupun u Medoanit». Pazpabotansl B cooTBeTcTBUM € ['0Cy1apcTBEHHBIM
cTangapToM oOpazoBanus Pd;

—JlaGopaTopHblii MpakTHKyM HOBOTO ToKosieHus. [Ipenmer «®usmka». COOTBETCTBYET
I'ocynapcTBeHHOMY cTaHAapTy oOpazoBaHus PO;

—Teopernueckuii Mmarepua u noaroroska k EI'D;

— «Hcropus uzobperenuit» (bonpias gerckas SHUUKIONEANS);

— «Actporomusi» (bombInas gerckas SHIUKIONEINS);

— «Taitnbl 1 3araaku» (bonbmias qeTckast SHIMKIONEIN);

— «HJIO» (bonbiast qeTckast SHIMUKIONENs).

Humepnem-pecypcot.
1. Akagemuk. CrioBapu M dHIMKIoneaun. http://dic.academic.ru/

2. Bonpiiasg coBerckas 3HIUKIONEnud. http://bse.sci-lib.com

3. BooksGid. Dnekrponnas oudnuoreka. http://www.booksgid.com

4. I'mobanteka. 'mobanpHas 6mbIMOTEKa HAyYHBIX pecypcoB. http://globalteka.ru/index.html

5. Enunoe okHO nocTyma k o0pa3oBaTelbHbIM pecypcam. http://window.edu.ru

6. Kuuru. http://www.ozon.ru/context/div_book/

7. Jlyumas yuebHast mutepatypa. http://st-books.ru
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8. Poccuiickuii 0Opa3oBaTenbHbIi OpTai. JloCTyTHOCTh, KauecTBO, 3()(HEKTUBHOCTB.
http://www.school.edu.ru/default.asp

9. DnexkTpoHHas OubnroTeyHas cucreMa http://book.ru/

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI YUEBHOI
JUCLUILINHDBI
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KoHTposib M omeHKka pe3yabTaTOB OCBOEHHUS y4eOHOW NHCHUIUIMHBI OCYLIECTBIISETCS
IperojaBaTesieM B TPOIECcCe MPOBEACHUS MPAKTUYECKUX 3aHATHH W TaOOpaTOpHBIX padoT,
TECTUPOBAHUS, @ TAKXKE BBHINOJHEHHSI OOYUYaIOIUMUCS WHANBUAYAIbHBIX 3aJaHHM, MPOEKTOB,

HUCCJIETOBAHUMN.

Pe3yabTaThl 00y4yeHus1
(ocBOEHHbIE YMEHHSsI, YCBOEHHbIE 3HAHUS)

®opMbI 1 METOABI KOHTPOJIS U
OIIEHKH Pe3YJbTATOB 00YUYeHHsI

B pesynbrare uzyuenust yaueOHON AUCIUTLUIUHBI
«Dusnkay odydaromuecs J0HKHbI T0CTHYb
CIIEYIOIINX PE3yIbTATOB:

JINYHOCTHBIX!

YyBCTBO TOPAOCTH M YBaXCHHUS K HUCTOPUU U
JIOCTHKEHUSIM OTCYECTBEHHOH (H3MYECKON HayKH;
¢busnveckn rpamMOTHOE MIOBEJICHHE B
npodeccHoHaNbHOW AEATENPHOCTH U OBITY IIpH
oOpallleHuu ¢ npudbopamMu U yCTpoCTBaMy;

—— TOTOBHOCTh K TIPOJOJDKCHHIO O0pa3oBaHHA H
HOBBILIEHUS KBaJTM(UKAITNN B n30paHHON
npodeccHoHaNbHON /EATETBHOCTH U OOBEKTHBHOE
0CO3HaHME POJIU (PU3NIECKUX KOMIETCHIIUI B 3TOM;
—— yYMEHHE HCHOJIb30BaTh JOCTHKCHUS COBPEMEHHOM
¢bu3nveckoil HaykM U (U3NYECKUX TEXHOJIOTHH IS

HOBBIIIEHUS! ~ COOCTBEHHOTO  HMHTEIUIEKTYaJIbHOTO
pa3BuTHsI B BBIOpaHHOH  mpodecCHOHATBLHON
JEeATENEHOCTH;

—— yMEHHE CaMOCTOSATEIHHO JOOBIBATH HOBBIC IS
cebs (u3mYecKue 3HAHUSA, WCIONB3Ys ISl ITOTO
JOCTYIHBIE UICTOYHUKU HH(POPMAIIHH;

yMEHHe BBICTpPANBaTh KOHCTPYKTHUBHBIE
B3aMIMOOTHOIIICHHST B KOMAaHJE MO PEIICHUIO OOIIMX
3a/1ay;

YMEHHE YIPaBISITh CBOCH TO3HABATEIHLHOM
NEeATEeILHOCTBIO, TMPOBOAWTH CaMOOIICHKY YPOBHS
COOCTBEHHOTO HHTEJUICKTYAIBHOTO PA3BUTHS;
MeTanpeaMeTHbIX:

HCITOJIb30BaHUE Pa3ITUYHBIX BHJIOB
MO3HABATEIIbHOW  JCATEIBHOCTH  JJII  PEIICHHS
(u3nueckux 3ajaay, MPUMEHEHHE OCHOBHBIX METOJIOB
no3HaHus (HAOJNIOACHHS, OIMCAaHUS, HW3MEPCHHUS,
OKCIIEPUMEHTA) JUIS HM3yYeHHUs Pa3IUYHBIX CTOPOH
OKpY>KaloIlei 1eMCTBUTEIHLHOCTH;

WCIOJIb30BAHUE OCHOBHBIX HHTEIICKTYalbHBIX
OTIepallMii: TTOCTAHOBKHM 3a/ayd, (OpMyITHpPOBAHUS
TUIOTE3, aHAJIM3a U CUHTE3a, CPAaBHEHUS, 0000IICHNUS,
CHUCTEeMaTH3alluH, BBISIBIICHUS MIPUIHMHHO-
CJICICTBCHHBIX CBSI3CH, MTOMCKA aHaJIOr OB,
(hbopmMyITHpOBaHUS BBIBOJOB IS U3YUYEHUS PA3THIHBIX
CTOPOH (PU3HUECKUX OOBEKTOB,

SBJICHMA ¥ TIPOLIECCOB, C KOTOPHIMH BO3HUKACT
HEOOXOJAMMOCTh CTaJKMBAaThCs B MPOGEeCCHOHATBHOM

1. UHerepmperauusi  pe3yibTaToB
HaONIOICHUH 32 JeATEIBHOCTHIO
00y4aromerocsi B MpoIecce OCBOCHHS
00pa3zoBaTeNbHON MPOTPAMMBI.

2. CraproBas JTMArHOCTHKA
MOJITOTOBKH o0yJaroImuxcs o
[IKOJILHOMY Kypcy ¢busukwy;

BBISIBJICHHME MOTHUBALIMU K HM3yUYEHUIO
HOBOT'O MaTepuaa.

3. Tekymuit KOHTPOJIb B popMme:

- 3aIUTHI MPAKTHYECKUX 3aHSATHI,

- KOHTPOJBHBIX pabOT MO TeMaMm
pasiesnoB AUCIUILUINHBL,

- TECTUPOBaHUS;

- foManrHe paboTsI;

- OTYET 1o IIPOJIETIAHHOMN
BHEAyIUTOPHOU CaMOCTOSATENLHOMN
pabote COTJIACHO MHCTPYKIHUU
(mpencraBieHHe  MHIMBHIYAJIBHOTO
IIPOEKTA).

3. Tekymuii KOHTPOJIb B hopme:

- CAMOCTOATENBHBIX padOT 10 TeMaM
pa3aesioB AUCHUIIINHBL
- KOHTPOJIBHBIX PadOT IO TeMaM
pa3aesioB AUCHUIIINHBL
- TECTUPOBAHUS;

- ToMaliHel paboThl;

- 0TY€Ta 10 MPOJIEIaHHON
BHEAYJAUTOPHOU CAMOCTOSITEIIbHOMN
paboTe coriiacHO MHCTPYKLIUU
(mpencraBieHue mocoous,
npe3eHTanuu /OyKkiera,
nH(pOpPMAIIMOHHOE COOOIICHHE);

- (porTaTBEHOTO OMpOCa;

- YCTHOT'O 3a4eTa;

- MUCBMEHHOTO 3a4eTa;

- MaTeMaTHU4eCKOro JUKTaHTa;

- 3aIUTHI pedepara;

- CaMOCTOSITEIILHOM pabOTHI C KHUTOM
U IPyTUMU MaTepraIaMH.
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cdepe;

— yMEHHE TeHEepUpoBaTb HUJEH U ONPEIeNATh

CpcacTea, HGO6XOI[I/IMBIG AJId UX pCaJin3alnu,

—— YMEHHE HCIOJIb30BaTh Pa3INYHbIC HCTOYHHUKH JUIS
NOJy4YeHUs: (PU3NUECKO MHPOpPMALMH, OLIEHUBATH €€

JOCTOBCPHOCTD,

- YMCHUC AHAJIU3UPOBATH u MNpEaACTaBJIATH

uHGOPMAIIMIO B Pa3IMYHBIX BUAAX;

—— yMeHHe MyOIMYHO NPEACTABIATh pE3yJIbTaThl
COOCTBEHHOI'0  HCCIIEZIOBAaHUs, BECTH JUCKYCCHUH,
JOCTYIIHO M TapMOHMYHO COYETass COACP)KaHHUE U

(dhopmbI IpeacTaBIsieMOit HHGOPMAITUH;
NnpeJIMeTHbIX:

— JIEMOHCTPUPOBATh Ha NpPUMEPAX pOJIb U
MecTOo (U3MKH B (HOPMUPOBAHUM COBPEMEHHOU
Hay4YHOM KapTUHBI MHPA, B PA3BUTHH COBPEMEHHOMU
TEXHUKM WM TEXHOJOIMH, B  IPaKTUYECKOU
JIeSITEILHOCTH JIFOJICH;

— YUYUTHIBaTh TPaHUIIBI MPUMEHEHUS
M3YUYEHHBIX (U3MUECKUX MOJIeTIeH: MaTepuaibHas
TOYKa, UHEPIHAbHAS CUCTEMa OTCYETA, aOCOTIOTHO
TBEPJIOE TEJO, WACAIBHBIA Ta3; MOJETU CTPOCHUS
ra3oB, JKUJIKOCTEM M TBEPABIX TEI, TOYEUHBIN
DJICKTPUYCCKUN 3apsii TpHU peuieHud (PU3nIecKux
3a/1ay;

— pacrno3HaBaTh buszngeckue SABJICHUSA
(mporecchl) U OOBSACHATH MX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJIIPHO-KHHETUYECKOU  TEOpUH
CTPOEHUS BEILIECTBA u 3IEKTPOIMHAMUKHU:
pPaBHOMEpPHOE W PaBHOYCKOPEHHOE MPSMOJIMHEIHOE
JBUKEHHE, CBOOOTHOE TaJIeHHUE TeN, JBIKEHHUE MO
OKPY>KHOCTH, WHEpILHUs, B3aHUMOJCUCTBUE  TEI;
mud¢ys3us, OpOyHOBCKOE [IBIKEHUE, CTPOCHHE
KUJKOCTEH U TBEPHABIX TEJ, M3MEHEHHE 00BEMa Tel
npu  HarpeBaHud  (OXJTXKICHHUH),  TEIIOBOE
paBHOBeECHE, UCIApeHUE, KOHJEHCAIUs, TUIaBJIICHHE,
KpUCTAJUIM3allMs, KUIIEHUE, BIAXHOCTb BO3/yXa,
MOBBIIICHUE JIABJICHHS Ta3a MPH €ro HarpeBaHUU B
3aKpBITOM COCYJE, CBSI3b MEXKIy IapaMeTpaMu
COCTOSIHHSI Ta3a B M30MPOIECCaX; IEKTPU3AIMS Tell,
B3aUMOJICHCTBUE 3aps/I0B;

— OMHCHIBATh MEXaHUYECKOE JIBIDKCHHE,
UCTIONB3YSl (PU3MYECKHEe BETUYMHBI: KOOpJIWHATA,
nyTh, MEpPEMENICHHE, CKOPOCTh, YCKOPEHHE, Macca
Tena, CUJIa, UMIYJbC Tela, KHHETUYECKAsl SHEeprus,
NOTEHI[MATIbHAS JHEpPrus, MexaHudeckas paborta,
MexXaHu4ecKas MOIIIHOCTb; npu ONMMCaHUU
NpaBUIBHO  TPaKTOBaTh  (U3HUECKUH  CMBICTT
UCTIONB3YEMBIX  BEIMYMH, HX OOO3HAYeHHS W
eIUHUIBI, HaXOAUTh (OPMYJIBI, CBS3BIBAIOIINE
JaHHY!0  (U3HYECKYI0 BEIMYUHY C  JIPYTHMH
BEITMYMHAMU;

— ONKCHIBATh H3YYEHHBIE TEIJIOBbIE CBOMCTBA

4. HUroroBas attectamus B ¢dopme
HK3aMeHa.
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TET U TEIUIOBBIC SIBIICHUS, HCIONB3Yys (pU3UUecKue
BEJIMYMHBL: JaBJICHUE ra3a, TeMIeparypa, CpemHss
KMHETHYECKasi JHEpPrusi XaOTUYECKOTO JIBHXKCHHS
MOJIEKYJI, CPEIHEKBAJPATUUHAsA CKOPOCTb MOJIEKYJI,
KOJIMYECTBO TETUIOTHI, BHYTPEHHSS dHEPrusi, padora
rasa, Ko3hQUIMEHT MOJIE3HOTO JEHCTBHSI TETNIOBOTO
JIBUTATENS; MPU ONUCAHUM TPABUIBHO TPAKTOBATH
(u3nueckuil CMBICT HCIONb3YEMbIX BEJIWYHMH, HUX
0003HaYeHUS M EAMHUIIBI, HAXOAUTh (HOPMYIIBL,
CBS3BIBAIOIIME JAHHYIO (DHU3MUECKYIO BEJIUYHHY C
JPYTUMU BETMYMHAM;

— ONMCHIBATH  W3YYEHHBIE  DJIEKTPUUYECKHE
CBOMICTBa BEIIECTBA M DJIEKTPUUYECKHUE SIBICHUS
(mpontecchbl), HMCHONB3YS (U3UYECKUE BEIIUYUHBI:
JNEKTPUYECKUH  3apsil,  DJIEKTPUYECKOE  IIOJIE,
HalpsOKEHHOCTh ~ NOJIA,  MOTEHLHWal, Pa3HOCTh
NOTEHIMAJIOB; P ONUCAHUU MTPABUIILHO TPAKTOBATh
(u3nueckuil CMBICT HCIONb3YEMbIX BEJIMYHMH, HUX
0003HAYCHUS] W EIUHHIIBI; YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (DU3MUECKYIO BEJIUYHHY C
JIPYTUMU BETMUYUHAMU;

— aHAJIM3UPOBaTh (U3UYECKHE MPOLECCHl H
SIBIICHUSI, MCTOJB3ys  (QU3NYECKUE 3aKOHBl U
MIPUHIUIIBL: 3aKOH BceMHUpHOTO Tsrotenus, [, I n 111
3aKOHbl HbI0TOHA, 3aKOH COXpaHEHUs MEXaHUYECKOU
SHEPruM, 3aKOH COXPAHEHUS HMITYJIbCa, MPUHIIUII
CYyHepro3UIMU  CWUJI, TPUHLUUI  PABHOMPABUS
WHEPLUHMAIBHBIX CHUCTEM OTCY€Ta; MOJIEKYJISIPHO-
KHHETUYECKYI0  TEOpUI0  CTPOCHMsI  BELIECTBaA,
ra3oBbI€ 3aKOHBI, CBSI3b CPEOHEH KHUHETUYECKOM
SHEPruM  TEIUIOBOTO  JIBWJKEHUS  MOJEKYl C
aOCONIOTHOW  TeMIlepaTypod,  MEpBBIH  3aKOH
TEPMOJIUHAMHUKHU; 3aKOH COXpaHEHUs
ANEKTPUYECKOro 3apsna, 3akoH Ky-joHa; mpu sTom
pas3nyaTh CIOBECHYIO (POPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTHUYeCKOEe BBIPAKEHHUE U YCIOBHS (TPaHHULIbI,
o0JacTv) IPUMEHUMOCTH;

— OOBSACHITh OCHOBHBIC TPUHIUIBI JEHCTBUS
MalllH, TPUOOPOB U TEXHUYECKUX YCTPOWCTB;
pa3nuyath yCaoBHs UX 0€30MacHOI0 MCHOIb30BaHUS
B [IOBCE/IHEBHOM JKHU3HY;

— BBITIOJIHSITh IKCIIEPUMEHTHI 1o
UCCIIEI0BaHUIO (PU3NYECKUX SBJICHUIN U MPOLECCOB C
UCIIOJIb30BaHUEM NPSMBbIX, U KOCBEHHBIX U3MEPEHMIA:
npu 3ToM (opMynupoBaTh Mpobiemy/3agady u
TUIOTE3y  ydyeOHOro S3KCIepuMEeHTa; coOuparhb
YCTaHOBKY M3 TMPEMAJIOKEHHOTO 000pYJIOBaHMUS,
MIPOBOJIUTH OMBIT U (HOPMYJIUPOBATH BBIBOJIBL;

— OCYLIECTBIISATh  NpPsSIMblE M KOCBEHHBIE
u3MepeHusi (U3MUECKUX BEJIMYMH, TPU OTOM
BBIOMpaTh ONTUMATBHBIA CIOCO0 W3MEpPEHUs W
UCIIOJIB30BaTh  H3BECTHBIE  METOJbl  OLIEHKH
MOTrPEMIHOCTEN N3MEPEHMI;
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— UCCIIEI0BaTh 3aBUCUMOCTH MEXIy
(¢u3nYecKUMU BEIMYMHAMU C  MCIOJb30BaHHEM
OpSIMBIX W3MEPEHMI: IpPU 3ITOM KOHCTPYHPOBATh
YCTQHOBKY, (PMKCHPOBATh PE3yJbTaThl MOTY4YEHHOU
3aBUCUMOCTH (PM3UUECKUX BEITUUUH B BUE TaOIHIL U
rpaduKoB, JenaTh BBIBOABI IO  pe3yJibTaTaM
HCCIIEI0BaHUS;

— coOmroiaTh mpaBujia 0€30MacHOTO Tpyaa MpH
MPOBEJCHUU HCCIIEOBaHUI B paMKax Y4eOHOro
JKCHEPUMEHTa,  y4eOHO-HCCIEIOBATENbCKOM U
IIPOEKTHOM  JEATENBHOCTH €  MCIIOJIb30BaHUEM
U3MEPUTEIIBHBIX ~ YCTPOMCTB UM JIaOOPAaTOPHOIO
000pyI0BaHUs;

— pemaTh pacuy€THbIE 3aJa4u C SBHO 3aJaHHOU
(u3nueckoil MoAeNbl0, HCHONB3ysS (pu3mUeckue
3aKOHBl W NPUHIMIIBI, HA OCHOBE aHAJIW3a YCIOBHUS
3aJaud BBIOMpATh (PU3MUECKYIO MOJEJb, BBIIEIATH
(u3nueckre BETUYUHBI U (OPMYJIbI, HEOOXOIUMBIE
JUIs €€ pelleHus, IPOBOJUTH PACUETHl U OLICHUBATH
pEaNbHOCTh TOJYYEHHOrO 3HaueHus (u3nuecKoin
BEJIMYMHBI;

— peliaTh KaueCTBEHHbIE 3aJauM: BbICTpauBaTh
JIOTUYECKH HENPOTUBOPEUUBYIO LENOYKY
paccykIeHU ¢ OMNopod Ha H3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKHUE SIBIICHUS;

— MCIIOJIb30BaTh MPHU PEIIeHUU Y4eOHBIX 3a/1a4y
COBpEMEHHbIe HH(OPMAIMOHHBIE TEXHOJIOTMU IS
MOMCKa, CTPYKTYpUPOBAaHHUS, WHTEPIPETAllMU U
OpeACTaBiIeHUs Yy4yeOHOM U Hay4YHO-TIOMYJISIpHOU
nH(popMalvK,  MOJYYEHHOHM U3  pa3IuYHbIX
UCTOYHUKOB,; KPUTUYECKH aHaAJTU3UPOBATh
nory4aemMyto nHpopmaruio;

— NPUBOAUTH MPUMEPHI BKJIA/la POCCHUMCKUX U
3apyOeXHbIX y4EHBIX-(U3UKOB B pa3BUTUE HAYKH,
OOBSICHEHHE TIPOLIECCOB OKPYJXKAIOIIEro MHUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHH;

— UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA 10
(bu3uKe B TOBCEIHEBHOW >KM3HU IUISI OOCCTICUCHHS
0€30IacHOCTH MpH OOpalleHuu ¢ npubopamu U
TEXHUYECKUMHU YyCTPOMCTBAMHU, JMJII COXPaHEHMUS
3I0pOBbsI U COOJIOAECHUS HOPM 3KOJOIMYECKOIO
MOBEJICHUS B OKPY KAIOIIEH Cpee;

— pabotaT B TIpynmne C  BBIIOJHEHUEM
pa3IMYHBIX  COLMAJBHBIX  poJied, IJIaHUPOBATh
paboTy  TIpymmbl, palMOHAIBHO  paclpenensiTh
00s3aHHOCTH U IUIAHUPOBATh JESATEIbHOCTh B
HECTAHAAPTHBIX CUTYalUsAX, aJIeKBaTHO OLEHUBAThH
BKJIaJ] K&XKJOT0 M3 YYaCTHUKOB T'PYIIBl B pELICHHUE
paccMaTpuBaeMoil MpoOIEeMBI.

— JEMOHCTPUpPOBaTh Ha MpUMEpax pojb U
MecTo (u3uku B (HOPMHUPOBAHUU COBPEMEHHOU
HAay4YHOU KAapTHUHBI MMPA, B PA3BUTHH COBPEMEHHOMN
TEXHUKU U TEXHOJOTUH, B  TNPaKTHYECKOU
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JESATENIbHOCTH JIIOAEH, LENOCTHOCTh M EIUHCTBO
(bU3MIEeCKOi KapTUHBI MHUPA;

— YYHUTHIBATH TPaHUIIBI pUMEHEHHUS
W3YYEHHBIX  (U3MYECKUX  MOJCJICH: TOYECUHBIN
JJICKTPUYECKUN  3apsAl, JIyd CBETa, TOYCUHbIN
UCTOYHUK CBETA, S/IEpHAs MOJEINb aToMa, HyKJIOHHAS
MOJIeJIb ATOMHOTO Si7ipa TMPHU pEIIeHUN (PU3HUECKUX
3azay;

— pacro3HaBaTh dusuueckue SIBIICHUS
(mportecchl) W OOBICHATH WX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKI u KBaHTOBOH buzuku:
JJeKTpUYECcKasi IPOBOJAUMOCTb, TEIJIOBOE, CBETOBOE,
XHUMHUYECKOE, MarHuTHOE necTBus TOKa,
B3aMMOJICIICTBHE = MarHuUTOB,  3JEKTPOMAarHUTHAs
WHAYKUOUS, JeMCTBUE  MAarHUTHOTO  IOJS  Ha
OPOBOJAHUK C TOKOM M JBIKYIIMHCSA 3apsf,
3JIEKTPOMArHUTHBIE KoJieOaHus u BOJIHBI,
IpSIMOJIMHEHHOE pacrnpocTpaHeHue CBeTa,
OTpakeHHUE, IIPEIOMIIEHUE, uHTEephEpeHIys,
TUpaKIUs U MOJIIpU3alis CBETa, TUCIEPCHs CBETAa,
(OTOdNEKTPUIECKUIA ekt (poTorddexr),
CBETOBOE [JaBJIECHHME, BO3HUKHOBEHHE JHMHEHYaTOro
CIEKTpa aroMa BOAOPOJAa, €CTECTBEHHas W
HCKYCCTBEHHAs paJl0aKTUBHOCTH;

— OIMCHIBaTh H3YYEHHBbIE CBOMCTBA BEIECTBA
(anexTpuueckue, MarHuTHbIE, OTITUYECKHE,
ANEKTPUYECKYIO NPOBOJUMOCTD PA3JIMYHBIX CPEN) U
AJIEKTPOMAarHUTHBIE SABJIEHUS (IIPOLECCHI), UCTIONb3YSI
(u3nyecKkue BeTUUUHBL: SJIEKTPUIECKUNA 3apsf, cuiia
TOKa, JJIEKTPUYECKOE HaIPSHKEHUE, SJIEKTPUUYECKOEe
CONPOTHUBIIEHUE, pa3HOCTh MNoTeHuuanos, IJC,
paboTa TOKa, WMHAYKIMS MarHUTHOTO IIOJIA, CHJIa
Awmnepa, cuna JlopeHna, HHAYKTUBHOCTh KaTYIIKH,
SHEpPrusi JIEKTPUYECKOTO0 ¥ MArHUTHOTO TOJIeH,
HepuoJl W YacToTa KojiebaHuil B KojeOaTelTbHOM
KOHTYpe, 3apsl M cujla TOKa B IpoIecce
TFapMOHUYECKHUX  AJIEKTPOMArHUTHBIX  KoJieOaHuil,
(hoKycHOE pac-CTOSHHE U ONTHUYECKas CHJa JIMH3BL;
IpU ONMHUCAHUU MPABWIBHO TPAKTOBAaTh (PU3NYECKUN
CMBICJT HCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAUEHUs U
€IMHULIBI; yKa3blBaTh (DOPMyJIbl, CBA3BIBAIOIINE
JaHHY!0  (U3MYECKYI0 BEJIMYUHY C  JIPYTHUMH
BEJIMUYUHAMU;

— OIMCHIBATh N3yYCHHBIC KBAHTOBBIC SIBJICHUS U
IpOIIECChl, HCIHONb3ys (U3NYECKUE BEITUUUHBL:
CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJH, JUIMHA BOJIHBI U
4acToTa CBETa, SHEPTHsl U UMITYJIbC (POTOHA, MEPUOJ
NOJTypacnajia, SHEprusi CBSI3U AaTOMHBIX siep; IMpH
ONHCaHUM MPABUIBHO TPAKTOBATh  (U3NUECKUN
CMBICJI HCIIOJIb3YEMBIX BEJTMYMH, UX O0003HAYCHUS U
€IVHUIIBI; yKa3blBaTh (OPMYJIBbL, CBS3bIBAIOIIHE
JaHHY!0  (U3MYECKYI0 BEJIMYUHY C  JIpPYTHMMH
BEJIMYMHAMH, BBIUUCIATh 3Ha4deHHE (U3NUECKOU
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BEJIMYUHBI,
— aHAJM3UPOBaTh (PU3MUECKUE MPOLECCH U
SBIICHUSI, HCIOJIB3YS  (PU3MUECKHE 3aKOHBI |
NPUHIMIBL 3aK0H OMa, 3aKOHBI 110CJI€0BATENBHOIO
U NapaJIJIeIbBHOTO COEIMHEHUS NPOBOJHUKOB, 3aKOH
Hxoyns—IJlenua, 3aKOH 3JIEKTPOMATrHUTHOMN
MHIYKIHH, 3aKOH MPSIMOJIMHENHOT O
pacnpocTpaHeHHs CBETA, 3aKOHbI OTPa)KEHUs CBETa,
3aKOHBI IPEJIOMJIEHHS CBETA; YpaBHEHHE DUHILITEITHA
st hotoddderra, 3aKOH COXPAHEHHS DHEPTHUH,
3aKOH CO-XPAHEHUS HMIIYJIbCA, 3aKOH COXPaHEHMs
WIEKTPUUYECKOTO  3apsiia,  3aKOH  COXpPaHEHHUs
MaccoBoro uucia, nocryiaatel bopa, 3akoH
paZMOAaKTUBHOIO pacmajga; Ipud 3TOM pa3ivyaTh
CJIOBECHYIO (bopMyIHPOBKY 3aKOHa, ero
MaTeMaTHYeCKOE BBIPAXKEHUE U YCIOBHS (TpaHULBL,
00J1aCTH) TPUMEHH-MOCTH;

— OTIpE/EIIATH HAIIPaBJICHUE BEKTOPA MHIYKIIUH
MarHMUTHOTO IIOJI1 IPOBOJHMKA C TOKOM, CHJIBI
Awmmnepa u cuisl JlopeHna;

— CTPOUTH ¥  OINHUCHIBaTHh  HM300pa)keHue,
CO3/1aBa€MOE€ IIIOCKUM 3€pKajioM, TOHKOW JIMH30M;
— BBITIOJIHATh AKCIIEPUMEHTHI 1o
HCCIIEeIOBaHUIO (PU3UUECKUX SIBJICHUN U MPOIIECCOB C
MCIIOJIb30BAaHUEM NPSMBIX, U KOCBEHHBIX U3MEPEHUI:
npu >ToM GOPMYIUPOBATH MpoOIeMy/3agady U
TUIIOTE3y  y4eOHOro  3KCIepUMEHTa; coOuparthb
YCTAaHOBKY M3 TPEAJIOKEHHOTO 000pYJOBaHMUS;
IPOBOJUTH OMBIT U (POPMYITHPOBATH BHIBOBI;

— OCYIIECTBIISITh  MHpsIMbIE U KOCBEHHBIE
u3MepeHus: (PU3MYECKUX BEJIWYMH; TPU  ITOM
BbIOMpaTh ONTHUMAJbHBIA CIOCO0 H3MEpPEHUs H
UCIIOJIB30BaTh  H3BECTHBIE  METOJbl  OLIEHKH
MOTPELIHOCTEN U3MEPEHU;

— UCCIIeIoBaTh  3aBUCHUMOCTH  (DU3MYECKHX
BEJIMYMH C MCIOJb30BAaHUEM IMPSMBIX H3MEPEHMIA:
IpU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCHPOBATH
pe3yNnbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3HUECKHUX
BEJIMYMH B BHJAE Tabauum M rpaduKoB, AenaTh
BBIBO/JIbI 110 pe3yJIbTaTaM HCCIIEIOBAHMS;

— co0oaTh mpaBuia 0e30MacHOro Tpyaa npu
IPOBEJCHUN HCCIEA0BaHUN B paMKax ydeOHOro
SKCHEPUMEHTa,  y4eOHO-MCCIE0BATENbCKOH U
IOPOEKTHOM  JESATENIbHOCTH C  MCIOJIb30BaHHEM
U3MEPUTENIBHBIX ~ YCTPOMCTB U J1abOpaTOPHOIO
00opyI0BaHuUS;

— pemars pacu€THbIE 3a7ja4d C SIBHO 3aJaHHOMN
(bU3MYecCKoil MOJIEbI0, UCIMONB3YS (U3HUECKUE
3aKOHBI M NPUHLUIBL, HA OCHOBE aHAIM3a YCJIOBHS
3aJaun BBIOMpATh (PU3MUECKYIO MOJIENb, BBIIEIATH
¢u3nyeckue BEIUYUHBI U (POPMYIIbI, HEOOXOAUMBIE
JUis e€ pellleHus, MIPOBOJUTh PacuéThl U OLIEHUBAThH
PEaTbHOCTh IOJIYYEHHOI'O 3HaueHHs (u3nuyeckon
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BEJIMYMHBI,
— peliaTh KaueCTBEHHbIE 3aJauM: BbICTpauBaTh
JIOTUYECKH HENIPOTUBOPEUNBYIO LENIOYKY
pacCyXJIeHHil ¢ ONOpOMl Ha H3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3UUECKHUE SIBICHUS;

— MCIOJIb30BaTh MPHU PEIIEHUU Y4eOHBIX 3a/1a4y
COBpPEMEHHbIE HH(MOPMAIIMOHHBIE TEXHOJOTHU IS
MOMCKA, CTPYKTYpUPOBAaHHUS, HWHTEPIPETALMH U
MPEICTaBICHUS YYeOHOHM M HAyYHO-TIOMYJISIPHOU
nH(popMallvK,  MOJYYEHHOHM U3  pa3IuYHbIX
HCTOYHUKOB; KPUTUYECKU aHaJIM3UPOBATH
noty4aemMyto nHpopmaruio;

— OOBSICHATh TPHUHIMIBI JIEHCTBUS MAaIIWH,
npuOOpOB M TEXHUYECKHUX YCTPOMCTB; pa3inyarhb
yclnoBUs UX  0O€30MaCHOrO  MCIIONB30BaHHUA B
MOBCEIHEBHOMN JKHU3HH;

— MPUBOAUTH MPUMEPHI BKJIAJa POCCUHCKUX U
3apyOexHbIX YUEHBIX-QU3UKOB B pa3BUTHE HAYKH, B
OOBSICHEHHE TIPOLIECCOB OKPYXKAIOIIEro MHUpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

— UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA 10
(u3uKe B TOBCETHEBHOW >KM3HU JUISI OOCCTICUCHHS
0€30MacHOCTH MNpH OOpallleHuu ¢ npubopamMu U
TEXHUYECKUMHU yCTPOMCTBAMH, JJII COXPaHEHUS
3I0pOBbSI U COOJIOAEHUS HOPM 3KOJOIMYECKOIO
MOBEICHUS B OKPY’KAIOILIEH CpelIe;

— paboraTh B TIpynmne C  BBIIOJHEHHEM
pa3IMYHBIX  COLMAJBHBIX  poJied, MJIaHUPOBATh
paboTy Trpynmbel, palMOHAIBHO  PaCHpEeAesATh
00s3aHHOCTM U IUIAHUPOBATh JESATEIIbHOCTh B
HECTAaHJIAPTHBIX CHUTYyalMsIX, aJCKBATHO OLICHUBATh
BKJIAJ] KaXKJOTO0 W3 YYaCTHUKOB T'PYIIBI B pELICHHE
paccMaTpuBaeMOi POOIEMBI.
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