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1. TACITIOPT ITPOI'PAMMBI
BI1.08 ®u3uka (6a30Bblii ypOBeHb)

1.1. ObsacTh NPpUMEHEHUS TPOTPAMMBI
[Tporpamma siBiIsIETCS YaCThEO OCHOBHOM ITpodecCHOHAIBbHOM 00pa30BaTeIbHOM IPOrpaMMbl B
cootBeTcTBUM ¢ PI'OC no cnenuansaoctu 54.02.01 Ausaiin (1o otpacisam)

1.2. Mecrto npeamera B crpykrype IHHIICC3
[Ipenmer sBisiercst yacthio ObmeoOpazoBarensHOro yueonoro nukia (OY1.00)

1.3. Henn m 3apaum y4eOHOro mpeaMera— Tpe0OBaHHUSI K pe3yJIbTATaM OCBOCHHMS Y4eOHOIO
npeaMeTa:

[Iporpamma 1o ¢usuke 0a30BOro ypoBHS Ha YPOBHE CpeAHEro o0mero ooOpazoBaHuUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHMH M TpeOOBaHMII K pe3yjabTaTaM OCBOECHHUS OCHOBHOI
oOpa3zoBarenbHO mporpammsbl, npencraBieHHbix B @I'OC COO, a takke ¢ yuérom deaepanbHOU
paboueill mporpaMmbl BOCIIMTAHHUS M KOHIIEIUU TIperojaBaHust yueOHoro mpeamera «Dusmuka» B
oOpa3oBaTenbHBIX  oOpranusauusax  Poccuiickoii ~ ®epepanuu,  peaqu3ylONIMX  OCHOBHBIC
oOpa3oBaTebHbIE IPOrPAMMBI.

Conepxanue mporpamMMbl 1o (pu3Mke HampaBiIeHO Ha (OPMHPOBAHHE E€CTECTBEHHO-HAYUHOU
KapTuHbl MHUpa oOywarommxcs 10—-11 kmaccoB nmpu oOyueHuM ux (usnke Ha 0a30BOM YpOBHE Ha
OCHOBE CHCTEMHO-AEATEIbHOCTHOTO nojaxoza. IlporpamMma no ¢usmuke cooTBETCTBYEeT TpeOOBaHUSAM
OI'OC COO K mIaHUPYEMbIM JIMYHOCTHBIM, IPEAMETHBIM U METANpeAMETHBIM pe3ysibTaTaM
o0y4yeHMs, a TaKXKe YYMUTHIBAET HEOOXOAMMOCTh peaH3allMd MEXIPEIMETHBIX CBsI3eH (QHU3UKHU C
€CTECTBEHHO-HAYYHBIMU YUEOHBIMHU IpeiMeTaMu. B Hell ompenenstoTcsi OCHOBHBIE LI€TH U3Yy4YEHUs
¢u3uKN Ha ypOBHE CpeJHero oOuero odpazoBaHMs, IMJIAHUPYEMbIE PE3YJIbTaThl OCBOEHHs Kypca
(hU3UKH: TUYHOCTHBIE, METANIPEIMETHBIE, TIPeIMETHBIE (Ha 6a30BOM YPOBHE).

[IporpamMma no pu3suke BKIIOYAET:

* [UTAHUPYEMbIE pe3yJbTaThl OCBOGHMs Kypca (M3MKM Ha 0a30BOM YpOBHE, B TOM 4YHCIE
MIpeIMETHBIE PE3YIbTAThI IO rojlaM 00yUEHUs;

* coziep>kaHue yuebHoro npenmMera «Pu3nkay mo rojam o0yyeHusl.

dusnka Kak Hayka o HaumOosiee OOMMX 3aKOHAX IMPHUPOJIBI, BBICTyMHas B KadeCTBE Yy4eOHOTO
mpeIMeTa B IIKOJIe, BHOCHUT CYIIECTBEHHBIM BKJIaJ] B CHUCTEMY 3HAHUH 00 OKpYXKarolleM MUpe.
[IIxonbHBIN Kypc GU3UKHA — CHCTEMOOOPA3YIOMMKA ISl €CTeCTBEHHO-HAYYHBIX YYCOHBIX MPEIMETOB,
MOCKONIBKY (DM3MYECKHE 3aKOHBI JIKAaT B OCHOBE IPOIECCOB W SBICHUHM, H3y4aeMBIX XHUMHEH,
ounonorueit, ¢uszmueckoir reorpadueit u acrpoHomueit. Vcmonp3oBaHWEe W aKTUBHOE MPUMEHEHHUE
bu3MUecKUX 3HAHWK OMpeseNseT XapakTep W pa3BUTHE pPa3HOOOPa3HBIX TeXHOJOruil B cdepe
SHEPTEeTUKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA, IOJYYEHHUS HOBBIX MaTEpHAIOB C 3aJaHHBIMHU
cBOMcTBaMH ¥ Apyrux. M3ydeHue (U3MKH BHOCUT OCHOBHOH BKIIaJ B (pOPMUPOBAHUE €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHpa OOydarommxcs, B (OPMHUPOBAHHE YMEHUW NPUMEHSTh HAyYHBIH METOJ]
MO3HAHUS MPU BHIMIOJTHEHUH UMU YIEOHBIX UCCIICIOBAHUIA.

B ocHOBYy kypca ¢usumku uisi YpOBHSI CpeIHETO oOIero oOpa3oBaHUs TOJOXKEH DS HICH,
KOTOpBIE MO’KHO PacCMATPUBATh KaK MPUHIIUIIBI €r0 TOCTPOCHHUSI.



WNnes unenoctHoctd. B COOTBETCTBUM € HEW KypC SIBISETCS JIOTMYECKM 3aBEPIIEHHBIM, OH
COZIEPKUT MaTepual M3 BCeX pa3lesioB (DU3MKM, BKIIOYACT KaK BOIPOCHl KJIACCHUYECKOW, TaK U
COBPEMEHHOM (PU3UKH.

Wnes renepanuzanuu. B cooTBeTcTBHM ¢ HEeW marepuan Kypca (U3MKA OOBEIUHEH BOKPYT
¢usnyeckux teopuil. Benymum B Kypce siBisercss (OpMHUpPOBAHUE MPEACTABIECHUN O CTPYKTYpPHBIX
YPOBHSIX MAaTE€pUH, BELIECTBE U II0JIE.

WNnes rymanurtapuszanmu. E€ peanmsanus npeanosaraeT MCIOJIb30BAHME TI'YMaHUTAPHOIO
noTeHHana (pU3NYECKOM HAyKH, OCMBICICHUE CBSI3M Pa3BUTHS (U3UKU C Pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MHPOBO33PEHUYECKUMH, HDABCTBEHHBIMHU M SKOJIOTUYECKUMU MPOOIEMaMH.

I/I,Z[eﬂ HpHKHaﬂHOﬁ HaIpaBJICHHOCTHU. Kpr (I)I/I3I/IKI/I npeamnojaract 3HaAaKOMCTBO € HIMPOKHUM
KPYTroM TCXHUYCCKUX U TCXHOJIOTUYCCKUX HpI/IJIO)KeHI/If/'I HN3YUCHHBIX TGOpI/If/'I 1 3aKOHOB.

Wnes 5SKOIOTM3alMM — PEANU3yeTCs  IOCPEICTBOM  BBEACHHS  DJIEMEHTOB  COIEPIKAHUA,
MOCBALIEHHBIX 3KOJIOTMYECKUM MPOo0JIeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3aHbl C Pa3BUTHEM TEXHUKHU
U TEXHOJOrui, a Takke OoOCyXIeHus MpoOJeM palMOHAIBHOIO IPUPOAOIOJIB30BAHUS U
HKOJIOTUYECKOM O€30MacHOCTH.

Crep:KHEBBIMU JIEMEHTaMH Kypca (U3UKH Ha yPOBHE CPEHEr0 0011ero o0pa3oBaHus SIBISIFOTCS
¢busnueckue Teopun ((GOpPMUPOBAHUE TIPEICTABICHUN O CTPYKTYpE TOCTPOCHUST (PU3HUECKON TEOpHH,
ponu (yHIaMEHTANbHBIX 3aKOHOB U MPHUHIIUIIOB B COBPEMEHHBIX TMPEACTABICHUSX O MPUPOJE,
rpaHMIaX MPUMEHUMOCTH TEOPUH, IS ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MTPOIIECCOB).

CucTreMHO-eSTEIbHOCTHBIA TOAX0A B Kypce (U3MKH pealn3yeTcsl MPEeXJe BCEro 3a CYET
OpraHM3allK SKCIEpUMEHTAIbHON JedTenbHocTH oOyuaromuxcs. [[nst 0a3oBoro ypoBHs Kypca
GU3MKKM — 93TO WHCIIOJIB30BAHUE CHUCTEMbl (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB U
nabopaTOpHBIX PabOT, KOTOpPHIE B MporpaMme 1o (pu3uKe 00bETMHEHBI B OOITUN CIIUCOK YYEHUYECKHUX
MPaKTUYEeCKUX paboT. BhiieneHue B yKa3aHHOM IepeuHe JTabopaTOpHBIX padoT, MPOBOJUMBIX IS
KOHTPOJSI M OLEHKH, OCYLIECTBIIIETCS Y4YaCTHHUKaMU 00pa3oBaTeNbHOIO Ipoliecca MCXOAs U3
0COOCHHOCTEH MIIaHUPOBAaHUS U OCHaleHHs kabuHeta ¢usuku. [Ipu aToM obecnieunBaeTcs OBIaIcHUE
O6y‘-IaIOHII/IMI/IC$I YMCHUSAMU HNPOBOJUTH KOCBCHHBIC HU3MEPCHHUA, HWCCICAOBAHUA 3aBHCHUMOCTEH
(bu3MYECKUX BEIMYMH U TOCTAHOBKY OMBITOB MO MPOBEPKE MPEITI0KEHHBIX TUIIOTES.

Bonbuioe BHUMaHUE ynenseTcs PElIeHUI0 Pacu€THBIX M KaueCTBEHHBIX 3anay. [lpu stom nms
pacuy€THBIX 3a7a4 MPUOPUTETOM SBISIOTCS 3aJadyd C SIBHO 3aJaHHOW (PU3WUYECKOW MOJIENbIo,
MO3BOJISIOIIME PUMEHATh N3YUYECHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJTHOrO pasJielia Kypca, Tak
W UHTETPUPYsS 3HAHHUS M3 Pa3HbIX pazAenoB. [l KayeCTBEHHBIX 3a7ad MPUOPUTETOM SIBIISIFOTCS
3a/laHusl Ha OOBSICHEHHE MPOTEKaHWs (U3MUYECKUX SIBICHUH U TMPOILIECCOB B OKPYKAIOIICH KU3HH,
TpeOyromue BbIOopa Pu3nuecKoi MOACIH JIsl CUTYAlluH MPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusmu GI'OC COO k MaTepHabHO-TEXHUYECKOMY O00ECTIEYCHHUIO
ydaeOHOro Tporecca 0a30BBId ypOBEHb Kypca (U3WKKM Ha YPOBHE CpeHero oOImero oOpa3oBaHUS
JIOJDKEH M3Y4aThesl B YCIOBHUSAX MPEIMETHOr0 KaOuHeTa (PU3UKU WM B YCIOBHSX MHTETPUPOBAHHOTO
KaOuHeTa MpeMETOB €CTECTBEHHO-HAYYHOr0 LMKIIa. B kabuHeTe pU3nku JOKHO OBITH HEOOX0MMOE
nabopaTopHoe 000pynOBaHME AJISl BBIOJHEHUS YKA3aHHBIX B IpoOrpamMme Mo (pu3nke yueHHUECKUX
MPaKTUYECKUX PabOT U AEMOHCTPAIMOHHOE 000pYyI0BaHHE.

JleMOHCTpalMOHHOE 000pyA0BaHKE (POPMUPYETCSI B COOTBETCTBUH C MPUHIIUIIOM MUHUMAIIbHOU
JOCTaTOYHOCTU M 00ECHEUMBACT MMOCTAHOBKY MEPEUYMCICHHBIX B MPOrpaMMe MO (PHU3UKE KITIOUEBBIX



,Z[GMOHCTpaI_[I/Iﬁ IJisT UCCIICAOBAHUSA  U3YyHYACMBIX SIBJICHUH H mponeccoB, OMIHUPHUYCCKUX U
(bYH,Z[aMeHTaJ'II)HBIX 3aKOHOB, X TEXHHUYCCKHX HpHMeHeHHfI.

JlaGoparopHoe o0opymoOBaHUE ISl YUEHHYECKHUX NpPaKTHUECKUX paboT dopMmupyercs B BUIE
TEMaTUYECKHX KOMIUIEKTOB U 00€CIeunBaeTCs B pacuéTe 0JJHOTO KOMILJIEKTAa Ha JABYX OOYYarOIIMUXCs.
Temartuueckue KOMIUIEKTBI J1aDOpaTOPHOTO OOOPYIOBAaHMS JOJKHBI OBITh TOCTPOEHBI Ha
KOMIUIEKCHOM HCIIOJIb30BaHUHM AHAJIOTOBBIX U IM(PPOBBIX MPHOOPOB, a TaKXKE KOMIBIOTEPHBIX
M3MEPUTENIbHBIX CUCTEM B BHJI€ IU(DPOBBIX Ja00PaTOPU.

OCHOBHBIMH IEIISIMH HN3YyUYCHUA (1)I/ISI/IKI/I B 06H.[€M O6pa3OBaHI/II/I SABJIAKOTCA:

* (hopMupoBaHHE MHTEpPECa M CTPEMJICHHS OOYyYaroIuXcs K HAYYHOMY HM3YyYCHHIO MPHUPOJIHI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® pa3BUTHC Hpe,Z[CTaBHGHI/Iﬁ (¢} Hay4YHOM METOAC IIO3HAaHHUA u (I)OpMI/IpOBaHI/IC
HCCIICA0BATC/ILCKOI'O OTHOHMICHUS K OKPY’KArOIIHUM SABJICHUAM

* popMUpOBaHKE HAYYHOT'O MHUPOBO33PEHUS KaK Pe3yJbTaTa U3yuyeHUs OCHOB CTPOCHUS MaTEPUH
1 (yHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

* popMupoBaHuE YMEHHMH OOBSCHATH SBJICHUS C HCIOJIH30BAHMEM (PU3NYECKUX 3HAHUUA U
HAYYHbIX JI0Ka3aTeJIbCTB;

* opmupoBaHue MpeACTaBICHUN O POIU (PU3MKU ISl PA3BUTUS JPYTUX €CTECTBEHHBIX HayK,
TEXHUKH M TEXHOJIOTHI.

JlocTHKeHHe ATUX Lieel 00ecleunBaeTCsl PeIICHUEM CIEAYIOIINX 3a/1a4 B IPOLIECCE N3Y4YEHUs
Kypca (pU3MKU Ha YPOBHE CPEIHEro 00Iero oopa3oBaHms:

* IpHOOPETEHNE CUCTEMBI 3HAHHUI 00 001X PU3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHUSIX,
BKJIFOYAsi MEXaHUKY, MOJEKYJSIpHYIO (PU3HKY, AJIEKTPOAMHAMUKY, KBAHTOBYIO (DU3MKY W 3JIEMEHTHI
acTpopU3UKH;

* popMupoBaHUE YMEHUIM TPUMEHSITH TEOPETHUUYECKHE 3HAHUSA I OOBSCHEHUS (HUIUIECKUX
SIBJIEHUW B IPUPOJIE U JUUIS IPUHATHUS MPAKTUYECKUX PELICHUH B IOBCEAHEBHON )KU3HU;

* OCBOCHHE CIIOCOOOB pEIEHUs PA3NUYHBIX 3a7ad C SIBHO 3aJaHHOW (PU3MYECKON MOJIENbIo,
3a/1a4, MOAPa3yMEBAIOIINX CaMOCTOSITENHHOE CO3AaHue (DU3UIECKON MOJENH, aJIeKBATHON YCIOBHIM
3a/1a4u;

* IIOHUMAaHUEC (1)I/I3I/ILIGCKI/IX OCHOB W TIPUHIMIIOB }IeﬁCTBHH TEXHUYCCKUX yCT‘pOﬁCTB u
TCXHOJOTHUYCCKUX IPOUCCCOB, UX BIIUAHUA HAa OKPYIKAIOLIYIO CPEAY,

¢ OBJIAZICHUC MCTOAAMHU CaMOCTOATCIIBHOTIO IUIAHUPOBAHWUA W  HPOBCACHUA (I)I/I3I/ILICCKI/IX
OKCIICPUMCHTOB, aHaJIM3a MW  HUHTCPHPCTALUN I/IH(l)OpMaHI/II/I, OonpeacaIcHusA  JOCTOBCPHOCTU

IMOJIYYCHHOI'O PE3YyJIibTaTa,

* CO3/JaHME YCJIIOBMM JUI1 pPa3BUTHS YMEHUU IIPOEKTHO-HCCIENOBATEIbCKON, TBOPYECKOU
NESATEIBHOCTH.

JIMYHOCTHBIE PE3YJIBTATBI



JINYHOCTHBIE pe3ybTaThl OCBOCHMsI yueOHOro mnpeamera «®PuU3uKa» JOJKHBI OTPaXKaTbh
TOTOBHOCTb M CHOCOOHOCTh OOYYalOMIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEU
MO3UIMEH JUMYHOCTH, CUCTEMOH IIEHHOCTHBIX OpPMEHTALMH, MO3UTHUBHBIX BHYTPEHHHX YOEKICHHUH,
COOTBETCTBYIOLIMX TPAJAULUOHHBIM LIEHHOCTSIM POCCHUICKOIO OOLIECTBA, PACIIMPEHUE XKU3HEHHOTO
OIbITA W OIBITA JEATEIBHOCTH B IPOLIECCE peaau3alud OCHOBHBIX HAlpaBICHUM BOCIMTATEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaska1aHCKOro BOCIIUTAHHUSA:

C(OPMHUPOBAHHOCTh I'PAXKIAHCKON MO3MIMK OOYUaroIIEerocss Kak aKTUBHOTO U OTBETCTBEHHOIO
YJIeHa POCCUICKOro 00IEeCTBa;

NPUHATHE TPAJUIHMOHHBIX OOIIEYETOBEYECKHX TI'yMAaHUCTHUYECKHMX M JIEMOKPATUYECKHUX
IIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JI€ATEJIbHOCTh B HHTEpecax TIpa)KAaHCKOro oOLIecTBa,
y4acTBOBaTh B CAMOYIPABJICHUHU B 00pa30oBaTeIbHON OpraHu3aluy;

YMEHHE B3aUMOJICHCTBOBATh C COITUAILHBIMUA WHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIHSIMHU U
Ha3HAYCHUEM;

TOTOBHOCTb K TyMaHUTapHON U BOJOHTEPCKOU NEATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCIUTAHUSA:

c(OPMHPOBAHHOCTH POCCUHCKOM IpaKTaHCKOW UIACHTHYHOCTH, MaTPUOTHU3MA;

LIEHHOCTHOE OTHOLIEHHE K TOCYJapPCTBEHHBIM CHMBOJIAaM, JOCTUKEHHUSIM POCCUNCKUX YUYEHBIX B
o0nactu (PU3UKU U TEXHHUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUS:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYyallMI0 U NMPUHMMATh OCO3HAHHBIE PEIEHUs, OPUEHTHUPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCIIE B JEATEIBHOCTH YYEHOTO;

OCO3HAaHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYas SCTETHKY HAy4yHOrO TBOPYECTBA, IPUCYILETO
¢duznyeckoil Hayke;

5) Tpya10BOr0 BOCIIMTAHUSI:

MHTEPEC K pa3IinyHbIM chepam npodhecCuOHATBbHOM 1eATEeIbHOCTH, B TOM UYUCIE CBSI3aHHBIM C
¢u3uKOW W TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBI BBIOOp Oyayuiell mnpodeccun u
peann30BbIBaTh COOCTBEHHbIEC )KU3HEHHBIE IJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO M caMOOOpa3oBaHUIO B 0o0sacTH (pU3MKM Ha
MPOTSKEHUU BCEW JKU3HH;

6) 3K0JIOrHYecKOro BOCIUTAHMS:

C(OPMHPOBAHHOCTh  HKOJIOTHUECKOW  KYNbTYphl, OCO3HaHHE TIJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IJTAHUPOBAHUE W OCYIIECTBICHHE JCHCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHHUS IElei
YCTOWYHBOTO Pa3BUTHUS YEIOBEUECTBA;

pacilipeHe OIbITa ACSITEIbHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha OCHOBE HMMEIOIINXCS
3HaHUil 10 Pu3HKe;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS

C(OPMHUPOBAHHOCTE MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
¢du3nveckoil Haykw;

OCO3HAaHME IICHHOCTH HAY4YHOH JesATeNbHOCTH, TOTOBHOCTh B Mpollecce H3y4eHHs (U3UKH
OCYILIECTBIIATH IPOCKTHYIO U HCCIIEI0BATENIBCKYIO JESTEIBHOCTh MHINBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI



ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe efiCTBUS
ba3oBble Jiornyeckue 1eMcTBUA:

CaMOCTOSITENILHO ~ (OPMYJIMPOBATh U  aKTyaJU3HpOBAaTh MpoOJeMy, paccMaTpuBaTth &
BCECTOPOHHE;

ONPEIENATh UEIH AEATEIIbHOCTH, 3a1aBaTh [1apaMeTPbl U KPUTEPUU UX TOCTHKEHUS;

BBISIBJISTH 3aKOHOMEPHOCTH U MIPOTHBOPEYHUS B PACCMATPUBAEMBIX (PU3HUECKUX SIBIICHUSX;

pa3pabareiBaTh IUIAH PENICHUS MPOOJIEMbI ¢ YYETOM aHaIM3a MMEIOIIUXCS MaTepUATbHBIX U
HEMAaTepHUaAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESITEIbHOCTb, OLEHUBaTh COOTBETCTBUE PE3YJIbTATOB LIEIISAM,
OLICHUBATh PUCKHU MOCJIEICTBUM 1€ATEIbHOCTH;

KOOPJAMHUPOBATH M  BBINOJHATH PabOTy B  YCIOBUSIX pPEAJIbHOr0, BUPTYAJIBHOIO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble uccienoBareibckue AeiCTBUA:

BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMH MMOHATUSIMU U METOJIaMU (DU3UYECKON HAYKU;

BJIa/IETh HABbIKAMU y4eOHO-UCCIIEA0BATEIBCKOM U MPOSKTHOM EATEILHOCTH B 001acTH (DU3HKH,
CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOHMCKY METOJIOB pelieHUs 3a7au (GU3HUecKOro
coJiepKaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B ITO3HAHMS;

BJIAQJICTh BHUJAMHU JICITCIBHOCTA TIO TMOJYYEHUIO HOBOTO 3HAHMS, €ro HWHTEPIpETalnu,
peoOpa3OBaHUI0 M MPUMEHEHHUIO B PA3IMYHBIX Y4€OHBIX CUTYyallUsX, B TOM YHUCIE MPH CO3JaHUU
y4eOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIIATh IPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTyaJIM3UPOBATh 3a/1auy, BBIABUTATh TUIIOTE3Y €€
penieHus, HaXOJIUTh aprYMEHTHI IS JI0Ka3aTeIhCTBA CBOMX YTBEPXKICHMM, 3a7aBaTh MapaMeTphl U
KPUTEPUU PEIICHMUS;

aHAIM3UPOBATh MOIYYEHHBIE B XOJI€ PEIICHUS 33[a4ll PE3yJIbTaThl, KPUTUYECKHU OLIEHUBATh UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3aJadll B OOpa30BaTENbHOHN JEATEIHOCTH, B TOM
quclie TPU U3YYeHUU (HU3HKHY;

JaBaTh OLIEHKY HOBBIM CHUTYAI[UsM, OIIEHUBATH MPUOOPETEHHBIH OIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTUUECKYIO 00J1aCTh )KU3HEIEATEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE UJIEU, TPEAJIaraTh OPUTMHAIBbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pabora ¢ undgopmanmeii:

BJIQJICTh HABBIKAMH TOJy4YeHUsI HHPOPMAIHH (PU3NUECKOTO COAEPKaHUsI U3 HCTOYHHKOB Pa3HbIX
TUTOB, CaMOCTOSITEIbHO OCYIIECTBISATh IOUCK, AaHalIW3, CHUCTEMAaTH3allui0 M HHTEPIPETAIUIO
nH(OpMAIIUY PA3IUYHBIX BUIOB U (OPM MPEICTABICHUS;

OIICHUBAThH JJOCTOBEPHOCTH MH(MOPMAITUH;

WCIIOIB30BaTh CPEeACTBA WH(MDOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B PEIICHUH
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OpTraHU3allMOHHBIX 3aJa4 C COOJIOACHHEM TpeOOBaHMIA
APrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHUS, TPABOBBIX M ITUYECKUX HOPM,
HOpM HHGOPMAIIMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOrO COAEP)KAHUSA B Pa3IMYHbIX (hopMarax ¢ yuéTOM Ha3HAuEHUs
uHpoOpMallUM ¥ IEJIEBOM ayAUTOpPHUH, BBIOMpAs ONTUMAIbHYIO (OpMYy TMPEACTaBICHUS U
BHU3yaJIU3alUH.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

OCYILIECTBIISTH OOIICHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JNESATEIILHOCTH;

pacrno3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYalMi U cMATYaTh KOH(QIUKTHI;



Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOK TOUYKY 3PEHHUSI C UCIIOJIb30BAHUEM SI3bIKOBBIX CPEJCTB;

MMOHUMAThH U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAH/IHON W WHIUBUAYAITBHON paOOTHI;

BEIOMpATh TEMATUKy W METOJbl COBMECTHBIX JICHCTBUH C Y4ETOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH KaKJI0T0 4JIEHA KOJUIEKTUBA,

MIPUHUMATH LIeJId COBMECTHOU JI€ATEIbHOCTH, OPTaHU30BbIBATh U KOOPJIUHUPOBAThH JECHCTBHUS 11O
€€ JNOCTHKECHMIO: COCTAaBJIAThH ILIAH JEHCTBHUM, pacHpenesiTb pOJIM C y4ETOM MHEHHMM YYaCTHUKOB,
00CyXI1aTh pe3yabTaThl COBMECTHOM PabOTHI;

OLICHHMBATh Ka4eCTBO CBOETO BKJIaJa U Ka)XJIOro y4acTHMKA KOMaHJbl B OOIIMU pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPHUSIM;

npejjiaraTh HOBBIE TMPOEKTHI, OLCHUBATh HJEU C TO3ULMU HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJIATh MO3UTHUBHOE CTPATETMYECKOE IMOBEICHUE B PA3IMYHBIX CUTYALMSIX, NPOSBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranuzanmusi:

CaMOCTOSITENTFHO  OCYIIECTBIISITh I[MO3HABATENbHYIO JESATENbHOCTh B 00JacTH (UMKH U
aACTPOHOMHUHU, BBISIBIATH MIPOOJIEMBI, CTaBUThH U (OPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIATh IIJJaH pEIICHHUs pPAcy€THBIX M KaueCTBEHHBIX 3ajad, IUIaH
BBITTOJIHEHUS TIPAKTUIECKOH pabOTHI ¢ yUYETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U
MPEATOYTEHHI;

J1aBaTh OLEHKY HOBBIM CUTYalLlUsIM;

pacHIupsITh paMKH y4eOHOTO ITPEAMETa Ha OCHOBE JIMYHBIX MPEINOYTCHHI;

JenaTh OCO3HAHHBIM BHIOOP, ApryMEHTHpPOBATH €ro, Oparh Ha ce0s OTBETCTBEHHOCTh 3a
pelIeHuE;

OLICHUBATh MIPHOOPETEHHBIN OTIBIT;

croco0cTBOBaTh ()OPMUPOBAHUIO M MPOSIBICHUIO SPYAMLIMH B 00JACTH (PU3UKU, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOIMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTyalusiIM, BHOCHUTb KOPPEKTHBBI B JESATEIbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISM;

BJIQJICTh HABBIKAMM I1O3HABATEIBHOM pedIeKCHM KaK OCO3HAHUS COBEPIIAEMBIX JEUCTBHU H
MBICJIUTENIbHBIX MPOLECCOB, UX PE3YyIbTATOB U OCHOBAHHUIA;

WCIOJIb30BaTh MPUEMBI pe(ICKCUU TSl OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO MTPUHUMATH PEIICHHS TI0 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHATN3€ PE3YIHTATOB JICATCIbHOCTH;

MIPUHUMATD Ce0sl, MOHUMAas CBOM HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATIU3€E PE3YIbTATOB JIE€ATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporecce nocTmkeHHs] JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MPOTPAMMBI MO (U3UKE IS
YPOBHSA cpenHero oOmero oOpa3oBaHUS y OOYYAIOLIMXCS COBEPIIEHCTBYETCS SMOLMOHAIBHBIN
WHTEJUIEKT, Mpernonaaraiomui chopMUpPOBaHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOLIETO CHOCOOHOCTh MOHMMATh CBOE HSMOLMOHAIBHOE COCTOSHUE,
BHJICTh HAMPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOM cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHHUS, BKIIOYAIOIIETO CaMOKOHTPOJIb, YMEHUE MPUHUMATH OTBETCTBEHHOCTH 32
CBOE TOBEJCHUE, CIIOCOOHOCTH AaTaNTHPOBATHCS K OSMOIMOHATIBHBIM W3MEHEHUSM U MPOSIBIATH
THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBALIMH, BKIIOYAIOIIEH CTPEMIIEHUE K TOCTUKEHUIO LIEJIN U YCIEXY, ONTUMU3M,
MHUILIMATUBHOCTh, YMEHUE JACHCTBOBATh UCXO/I U3 CBOMX BO3MOKHOCTEH;



OMIIaTHUH, BKJ'I}O‘IaIOHIeﬁ CIIOCOOHOCTH  ITOHMMATh OMOIOHOHAJIIBHOC COCTOSIHUEC JOPYIuXx,
YUUTBIBATH €ro INpru OCYIECCTBJICHUU O6H_I€HI/I$I, CIIOCOOHOCTH K COYYBCTBUIO U COIICPCIKMBAHUIO,

COMaJIbHBIX HABBIKOB, BKJIIOHAKOIIMUX CIIOCOOHOCTh BBICTpanBaThb OTHOLICHHUA C APYTHUMU
JIFOAbMU, 336OTI/ITI>C$I, IIPOSABJIATE HHTEPEC U Pa3peilaThb KOHq)J'II/IKTBI.

NPEJMETHBIE PE3YJIbTATbBI

K xoHmy oOyueHHs mpeIMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

J€MOHCTPUPOBATh Ha IpHUMEpax pojb M MecTo (U3MKU B (OPMHPOBAHUU COBPEMEHHOM
Hay4HON KapTUHBl MHUpPA, B Pa3sBUTHM COBPEMEHHOM TEXHUKU M TEXHOJOIWH, B IPAKTUYECKOH
JIeATSIIHHOCTH JIFO/ICH;

YUUTBHIBATh TPAHUIBI MPUMEHEHUS M3YyYCHHBIX (U3NYECKHX MOJEJeH: MaTepuaibHas TOYKa,
MHepLUalbHas cucTeMa 0Tc4éTa, abCOMIOTHO TBEPAOE TEOo, UCabHBIN I'a3, MOAEIN CTPOCHUS Ia30B,
AKHUJIKOCTEH M TBEPBIX TEJ, TOUCUHBIN SJIEKTPUUYECKHUI 3apsi/i IPU PELICHUH (PU3NUECKUX 3a]a4;

pacrio3HaBarh (pu3mUecKue SBICHUS (ITPOIECCh) U OOBICHATH X HA OCHOBE 3aKOHOB MEXaHHUKH,
MOJIEKYJISIPHO-KUHETUUECKON TEOPUU CTPOCHMS BEIIECTBA U JJIEKTPOJUHAMHMKHU: PaBHOMEPHOE U
PaBHOYCKOPEHHOE IMPSIMOJIMHEHHOE JBMKEHHE, CBOOOJHOE MaJleHHe Tel, ABM)KEHHE 110 OKPYXKHOCTH,
MHepLus, B3auMoencTBre Tei, Auddy3us, OpoyHOBCKOE IBUKEHUE, CTPOCHHUE KHUJIKOCTEH U TBEPABIX
TeJl, WU3MEHEHHe o0béMa TeNl NIpU HarpeBaHuU (OXJIAXAEHWU), TEIJIOBOE PAaBHOBECUE, MCIIApEHUE,
KOHJICHCAllUs, IUIABJICHUE, KPUCTAJUIM3allMsl, KUIIEHUE, BIaXKHOCTb BO3/yXa, IOBBILICHHE MABJICHUS
rasa IpU €ro HarpeBaHWU B 3aKPbITOM COCYZAE, CBSI3b MEXIYy NapaMeTpaMu COCTOSIHMSA Ta3a B
U30IIpoLECcCax, JIEKTPU3aLUs Tell, B3AUMOACUCTBHE 3aps0B;

ONHCHIBATh MEXAHUYECKOE JIBHIKEHUE, UCIONb3Yysd (PU3HUECKUE BEIMUYMHBL: KOOpAUHATA, MYTh,
NepeMelIeHle, CKOpOCThb, YCKOpPEHHE, Macca Tela, CUjla, UMIYJIbC Tejla, KUHETHYecKas JHEeprus,
NOTEHIMAJbHAsE DJHEprus, MeXaHudeckas paldoTa, MeXaHHMYecKass MOUIHOCTb, IpPH OMUCAHUHU
MPaBUIBHO TPAKTOBATh (PU3MYECKHH CMBICI MCIIOJIb3YEMbIX BEIMYMH, UX OOO3HAYEHMS M €AMHUIIB,
HaXOJUTh (POPMYJIbI, CBS3BIBAIOILINE TAaHHYIO PU3NYECKYIO BEIMYMHY C IPYTUMH BEIMYMHAMU;

OIMCHIBAaTh U3yYEHHBIE TEIUIOBbIE CBOMCTBA TEJI U TEIUIOBBIEC SIBICHHUS, UCHOB3YS (U3NUECKUE
BEJIMYMHBL: JABJICHHUE Ta3a, TEMIIEpATypa, CPEAHAS KUHETHUECKas DHEPIUsl XaOTHYECKOIO JBHMKEHUS
MOJIEKYJI, CPEIHEKBaJpaTH4Has CKOPOCTb MOJEKYJ, KOJWYECTBO TEIUIOTHI, BHYTPEHHSISI DHEPIUs,
pabora raza, Ko3h(PHUIIMEHT MOJE3HOr0 MEHCTBUS TEIJIOBOTO JBUTATENS; MPU OMHCAHUU MPABHILHO
TpakToBaTh (PM3UYECKUH CMBICT HCIHOJb3YEMbIX BEJIMYHMH, UX OOO3HAYEHUS W €IUHMIIBI, HAXOIUTb
(bopMyIIbl, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIUYHHY C APYTUMH BETHUUHAM;

ONMCHIBATh H3YYEHHBIE DIIEKTPUYECKHE CBOMCTBA BEIIECTBA M DJIEKTPUYECKHE SIBICHUSA
(mporecchbl), MCHONB3Ysl (PU3MUECKHE BEIMYMHBI: JJIEKTPUUYECKUN 3apsll, SJIEKTPUYECKOe IOJIE,
HanpspKEHHOCTD TOJIS, TOTEHIMAN, Pa3HOCTh MOTEHIMAJIOB; MPH OMHUCAHUU MPAaBWIBHO TPAKTOBATH
¢bu3nyeckuif CMBICI HCIOJIb3YEeMbIX BEIUYMH, UX 0003HAUEHUs M €IMHHIIBI; yKa3blBaTh (OPMYJIHI,
CBSI3bIBAIOIIUE JAaHHYIO (PU3NUECKYIO BETUUMHY C IPYTHMMHU BEIMYMHAMU;

aHAJIM3UPOBaTh (U3NYECKUE TIPOLECChl U SIBICHHUSA, HCIOJB3YS (U3MUYECKHe 3aKOHbl U
MPUHIUIBL: 3aKOH BcemupHoro tsaroreHus, [, II w III 3akonbl HploTOHA, 3aK0H CcoOXpaHEHUs
MEXaHUUYECKON DHEPIHM, 3aKOH COXPAHEHMsI MMIIYJIbCA, HMPUHLMII CYNEPHO3ULUU CHJI, IPUHLUI
paBHONpPABUs MHEPLHUAIBHBIX CUCTEM OTCYETA, MOJIEKYISPHO-KMHETUYECKYIO TEOPHIO CTPOECHHS
BEIIIECTBA, I'a30BbI€ 3aKOHBI, CBA3b CPEAHEN KMHETUYECKOM SHEPIUU TEIJIOBOrO ABMIKEHHS MOJIEKYH C
aOCOJIIOTHOM TEMITepaTypoi, TEPBBIA 3aKOH TEPMOJIWHAMHKH, 3aKOH COXPAHEHHS JJICKTPHYECKOTO
3apsiza, 3akoH KyioHa, mpy 3ToM pa3nuyarh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €T0 MaTEMAaTHYECKOE
BBIpQ)XEHUE U yCIIOBUs (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH;

OOBSICHATE OCHOBHBIE NMPUHLUIMBI JAEHCTBUS MAalllMH, NPUOOPOB M TEXHUYECKHUX YCTPOMCTB;
pas3nuyaTh yciaoBUs UX O€30IaCHOTO MCIIOJIb30BaHMs B IOBCEHEBHOM KU3HY,



BBIMOJIHATh 3KCIEPHUMEHThl IO HCCIENIO0BAaHUIO (PU3MUECKUX SBICHUH M IPOLECCOB C
MCTOJIB30BAHUEM TIPSIMBIX M KOCBEHHBIX M3MEPEHUH, IPU 3TOM (OPMYJIMPOBaTH MpolieMy/3aaady u
TUMOTE3y Y4eOHOro OKCIEPUMEHTa, CcOoOMpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO OOOpYIOBaHWS,
IIPOBOJIUTH OMBIT U (POPMYJIUPOBATH BBIBOBI;

OCYLLIECTBIIATh MPSIMbIE U KOCBEHHBbIE M3MEpeHUs (PU3MUYECKHX BEJIMYMH, IIPU 3TOM BBIOMpAThH
ONTUMAIILHBIA CHOCO0 W3MEpPEeHHsT W HCIOJIb30BATh M3BECTHBIE METOJbl OICHKH IOTPEIIHOCTEH
U3MEPECHMU;

UCCIIeIoBaTh 3aBUCHUMOCTH MEXAYy (M3MYECKMMU BEIMYMHAMM C MCIIOJIb30BAaHHEM IPSMBIX
U3MEPEHUH, MpH STOM KOHCTPYHMpPOBAaTh YCTAHOBKY, (UKCUPOBATh pe3yJbTaThl IOJYyYCHHON
3aBUCUMOCTH (PM3UYECKUX BEIMYMH B BUJAE TaONIMIl U TpaduKOB, AETaTh BHIBOJBI MO pe3yiIbTaTaM
HCCIIC/IOBaHMS;

coOJro1aTh mpaBuiia 0e30M1aCHOrO TpyJa MpH MPOBEJACHUU HCCIIEAOBAaHUM B paMKax y4eOHOro
HKCHEPUMEHTa, YueOHO-UCCIIEOBATEIbCKOM M MPOEKTHOW JIEATENILHOCTH C  HCIHOJIb30BaHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOpPHOTO 000pY10BaHUS;

pemaTh pacy€THBIC 33Ja4d C SBHO 3aJJaHHOW (PU3UYECKON MOJIENbIO, MCIIONB3Ys (PU3MUecKue
3aKOHBI U NMPUHLUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 33Ja4u BIOUPATh (PU3MUECKYIO MOJEIb, BBIIEIATh
¢usnyeckue BenUUMHBI U (OpMyibl, HEOOXoauMble JUIsl €€ pelleHUs, HNPOBOIUTH pPACUETHI U
OLIEHUBATh PEATLHOCTH MOTYYECHHOTO 3HAUCHHS (PU3MUECKON BEIINYHHEI,

pemaTh KadyeCTBEHHbIC 3a/ayd: BBICTPAMBATh JIOTHYECKHM HETMPOTUBOPEUMBYIO IICTIOUKY
paccyXJIeHU ¢ OOpOoii Ha N3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SBIICHUS;

UCIOJIb30BaTh MIPU PEIIEHUH Y4eOHBIX 337a4 COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHH IS
MONCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIMM W TPEACTABICHUS y4eOHOW W HAYYHO-TIOMYJISPHOM
uHpOpMAINY, TONYYCHHON W3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHYECKH aHAJIH3UPOBATH IOJIYYaeMYIO
HuH(pOpMaINIO;

IIPUBOANTH MPUMEPHI BKJIA/1a POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
00BSICHEHHUE MPOIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;,

WCITIOJB30BAaTh TEOPETUYECKHE 3HAHUS 1O (U3MKE B MOBCEIHEBHOHN >KM3HU Il OOECTICUCHHS
0e30macHOCTH TNpH OOpaIleHWH ¢ NpUOOpaMHM MW TEXHUYECKUMHU YCTPOHCTBAMHM, JUIS COXPaHEHUS
3JI0POBbSI U COOJIIOJICHHUS HOPM KOJIOTHYECKOT'0 TMOBEICHUS B OKpYXKarolIei cpene;

paboTaTe B TpyHNIe C BBHIMOJHEHHEM DPA3JIMYHBIX COIMAIBHBIX POJIEH, ITUIAHUPOBATh padoTy
TPYIIBI, PAIMOHAIBFHO paclpeneNiaTh O00sI3aHHOCTH M IUIAHUPOBATH JESITEIHHOCTh B HECTAHIAPTHBIX
CUTyallUsiX, aJEeKBAaTHO OLIEHUBaTb BKJIAJ KaKJIOTO W3 YYaCTHUKOB TpYNIbl B pEIICHUE
paccMaTpuBaeMoit MPoOIEeMBI.

JEeMOHCTPHPOBATh Ha MPHMEpPax poOJdb M MecTO (U3WKA B (OPMHPOBAHWUU COBPEMEHHOM
HAay4YHOW KapTUHBl MHUpa, B Pa3BUTUH COBPEMEHHOW TEXHMKM W TEXHOJOTMH, B IPaKTUYECKOH
JeSTeIbHOCTH JIF0/IeH, LIEJIOCTHOCTD U €IUHCTBO (PU3MUECKON KapTUHBI MUPA;

YYUTBIBATh  TPAHHIBI  MPUMEHEHHs  U3YYEHHBIX  (U3MYECKUX  MOJeNIeH:  TOUEUHBIH
AIIEKTPUUECKUI 3apsii, JIyd CBETa, TOYCYHBIH MCTOYHHK CBETA, SJEPHAs MOJENb aToMa, HYKIIOHHAs
MOJIENTb aTOMHOTO Si/Ipa MPH pelieHnH (HU3NIECKHUX 3a/1a4;

pacrio3HaBaTh (U3MYECKUE SBIEHUS (IpOIecChl) U OOBACHATH HMX HA OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKNA M KBAaHTOBOM (PM3MKH: 3JEKTpUYECKass MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XUMHAYECKOE, MATHUTHOE JIEHCTBHS TOKA, B3aMMOJCHCTBHE MarHUTOB, SJICKTPOMAarHUTHAS WHITYKIIHS,
JeWCTBUE MAarHUTHOTO TOJsI HAa IMPOBOJHUK C TOKOM M JABWXKYLIMMCA 3apsii, 3J1€KTPOMarHUTHBIE
KoieOaHWs W BOJIHBI, MPSAMOJMHEHHOE pAacHpoCTpaHEHHE CBETa, OTPAKEHUE, IpPEIOMIICHHE,
uHTephepeHIys, TuPaKkIus U MOIIpU3aAIMs CBEeTa, JUCIEepPCUs cBeTa, (GOTOdEKTpUIecKuid 3¢ et
(botorpdexrt), cBeToBOe MaBieHHWE, BO3HUKHOBEHHE JIMHEHYATOrO0 CIHEKTpa aroMa BOJOpPOa,
€CTECTBEHHAs U MCKYCCTBEHHAs pa0aKTUBHOCTH;
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OMKCHIBATH HM3YyUEHHBIE CBOMCTBA BellecTBa (AJIEKTPUUYECKHE, MarHUTHBIE, OINTHYECKUE,
NEKTPUYECKYIO IPOBOAMMOCTh PAa3JIMUHBIX CpEl) U 3JIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI),
UCTIONB3Ysl (PU3UYECKUE BEITMYUHBL: SICKTPUUYECKUHN 3apsfl, CHila TOKa, DJIEKTPUUECKOE HATMPSKCHHE,
ANIEKTPUYECKOE COMPOTHBIICHHE, PA3HOCTh MOTEHIIMAJIOB, JJIEKTPOABIDKYILAs cuia, paboTa TOKa,
WHIYKIHUST MarHUTHOTO Mouid, cuia Amrmepa, cuwia JlopeHla, MHIYKTUBHOCTb KaTYUIKH, SHEPrus
AJIEKTPUUYECKOTO M MAarHUTHOTO TIOJICH, MEepPHOJ] M 4YacToTa KojiebaHuil B KoiebaTeabHOM KOHTYpE,
3apsi W CWJIa TOKAa B TIPOIECCe TapMOHUYECKUX JJICKTPOMArHUTHBIX KoyieOaHUH, (QOKYyCHOE
paccTosiHue U ONTHUYECKas Cuja JUH3BI, MPU OMUCAHUHM MPABHIBHO TPAKTOBATH (U3UYECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYMH, UX 0003HAYEHMsI U €IMHUIIbI, YKa3bIBaTh (DOPMYIIbI, CBSI3bIBAIOIINE JAHHYIO
(U3NYECKYIO BETUYMHY C IPYTHUMHU BEIIMYMHAMU;

OIMUCBbIBATh M3YUCHHBIC KBAHTOBBIC SABJICHHUA W IPOUCCCHI, MCIIOJIb3YA (I)I/I?;I/I‘IGCKI/IG BCIIMYHNHBI:
CKOPOCTh DJIGKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, PHEPrUs U UMITYIbC (pOTOHA,
Mepuoj] ToJypacmajia, JHEeprus CBS3M AaTOMHBIX SAep, NpPU ONHCAHUM MPABUIBHO TPAKTOBATH
(¢u3n4YecKuil CMBICIT HCIIOJIB3YEMbBIX BEJIHYMH, UX 0003HAUYEHUS W €IWHUIIBI, YKa3bIBaTh (OPMYJIHI,
CBA3LIBAOIINUC JAaHHYIO (1)I/I3I/I‘-IGCKYIO BCIMYMHY C APYruMH BCIWMYMHAMH, BBIYUCIIATH 3HAUYCHUC
(bu3MYECKOI BETUYHHBL;

aHAIM3UPOBaTh (U3UYECKUE TMPOLECChl U SIBJICHHUSA, HUCIHONB3YysS (U3MUYECKHe 3aKOHBl U
IMPUHIUIIBI: 3aKOH OMa, 3aKOHBI IMOCJICAOBATCIIBHOTO U MAapaJUICIbHOIO COCAMHCHUS ITPOBOAHHKOB,
3akoH  Jxoymsa—JIeHnma, 3aKOH  DJIEKTPOMAarHWTHOM  MHIAYKLUWH, 3aKOH  INPSAMOJMHEHHOTO
paclpoCcTpaHEHHUS] CBETa, 3aKOHBl OTPaXECHUS CBETa, 3aKOHBI MPEIOMIICHUS CBETa, YpaBHEHHE
OuinmTeitHa nns Gortodddexra, 3aKOH COXpaHEHHs] HSHEPTHH, 3aKOH COXpPaHEHHs] UMIYJIbCa, 3aKOH
COXpaHEHHUs DJIEKTPUUECKOTO 3apsia, 3aKOH COXpPaHEHUsS MAcCOBOTO 4HCJa, MOCTyJaThl bopa, 3akoH
PaIMOAaKTUBHOTO pacrajga, TMpH OTOM pa3judarh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BBIPAKEHHUE U yCIOBHS (TPaHUIIbI, 00JIACTH ) MIPUMEHUMOCTH;

OTIpEeETSATh HaNpaBleHHUE BEKTOpa MHIYKIIUU MArHUTHOTO TOJIS MPOBOJHHKA C TOKOM, CHJIBI
Awmniepa u cuinsl JIopenna;

CTPOUTDH U ONUCKHIBATH U300pAKEHUE, CO3/ITaBAEMOE TIJIOCKUM 3€pKaJIOM, TOHKOH JINH30M;

BBITIONHATh OKCIHEPUMEHTHI 1O UCCIEJOBAHUIO (UINYECKUX SIBICHHM U TMPOILECCOB C
WCIOJIb30BaHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUM: MPHU 3TOM (HOpMyIHUpOoBaTh mpobiemy/3anady u
TUNIOTE3y Yy4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 TNPEIJIOKEHHOTO O00pYJIOBaHUS,
MIPOBOAUTH ONBIT U POPMYIUPOBATEH BHIBOIBI;

OCYIIIECTBIATH MPsSMbIe U KOCBEHHBIE M3MEpPEHUS (PU3NYECKUX BEJIMYMH, NMPU 3TOM BBIOMPATH
ONTUMAJBHBIA CIIOCO0 W3MEpPEHUsT M HWCIONb30BaTh W3BECTHBIE METOJbI OIEHKH TOTPelTHOCTEN
U3MEPEHMU;

HUCCIIea0BaTh 3aBUCUMOCTHU (bmnqecxnx BCJIMYHH C HUCIIOJIB30BAHUEM IIPAMBIX I/ISMepeHHI;'IZ npu
3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATh PE3yJIbTaThl OMYUYEHHONW 3aBHCUMOCTH (PH3UUIECKHIX
BEJIMYMH B BUJIE TaONHII U TpaUKOB, JeNaTh BBIBOBI IO PE3yNIbTaTaM HCCIIEIOBAHNUS;

coOmro1aTh mpaBmiIa 0€30MacHOr0 TPy/Ja MPH MPOBEACHUU HMCCIEIOBAaHUN B paMKax ydeOHOTO
IKCIIEPUMEHTa, Y4Y€OHO-MCCIIEIOBATEILCKOW W TMPOCKTHOM JIEITEIBHOCTH C HCIOJIb30BAaHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBAHMUS;

pemars pacu€THbIC 3aJa4d C SBHO 33JaHHON (PU3WYECKOW MOJENBIO, UCTIONB3Ys (PU3nYecKue
3aKOHBI U NIPUHIOMIIBI, HA OCHOBE aHa/ln3a YCJIIOBHUA 3aa4n BI)I6I/IpaTI) CbI/I?)I/I‘IeCKYIO MOJICJIb, BBIJICIIATH
¢dbusznueckue BeNUYUHBI U (GOPMYIbI, HEOOXOAUMBIE i €€ pelIeHHs, MPOBOIAUTH Pacu€Thl U
OLICHUBATH PCAJIbHOCTDH MOJTYUYCHHOI'O 3HAYCHHU A (1)I/I3PI‘{€CKOI>'I BCIINYHHBI,

peliaTh KAa4UYCCTBCHHLIC 3aJa4u: BBICTpAUBATL JIOTMYCCKHU HCIPOTHUBOPCUYUBYIO ILCIIOYKY
paccyXIeHUi ¢ OTIOpOi Ha U3yUeHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHMUS;

MCIOJIb30BaTh MPH PEIICHUU YU4eOHBIX 33a]1a4 COBpEMEHHbIE HH(POPMAIIMOHHBIE TEXHOIOTUHN IS
MOKNCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMU W MPEICTaBICHUS Y4YeOHOM M HAy4YHO-TIOMYJISIPHOMN
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uHpOpMAINY, TOITYYCHHOW W3 Pa3IMYHBIX HCTOYHMUKOB, KPUTHUYECKH aHAIM3HPOBATH MOTY4aeMYIO
nH(pOpMAIIHIO;

OOBSICHATh MPUHIUIBI ACUCTBUS MAIlUH, NMPUOOPOB M TEXHUUYECKUX YCTPOWCTB, pa3inyaTh
YCIIOBUS UX 0€30MacHOTO MCIIOIb30BAaHHS B TIOBCETHEBHON JKU3HH;

HPUBOJIUTH IIPUMEPHI BKJIA/Ia POCCHMCKUX U 3apyOEKHBIX YIEHBIX-(DU3UKOB B pPa3BUTHE HAYKH, B
00BSICHEHHUE MPOIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJIB30BATh TEOPETUUYECKUE 3HAHUS MO (U3MKE B MOBCEJHEBHOHN >KM3HU Il OOECTICUCHHS
0e30macHOCTH TpU OOpaIleHHH ¢ NPUOOpaMHM M TEXHHYECKUMH YCTPOHCTBAMH, Ul COXpPaHEHUS
3JI0POBBS U COOJIIOICHHST HOPM SKOJIOTHYECKOT0 TIOBEICHHUS B OKPYKAIOIIEH cpere;
paboTaTh B rpyIIIe ¢ BBITOJHEHUEM PA3IMYHbBIX COIIMANBHBIX POJIEH, IUIAHUPOBATh PA0OTY TPYIIIEL,
panMoHaIBHO PACHpPEAesATh 00S3aHHOCTH U IJIAHUPOBATH JIEATEILHOCTh B HECTAHJAPTHBIX
CHUTYaIHsIX, aIeKBaTHO OI[CHWBATh BKJIAJ K&KJAOTO U3 YIACTHUKOB I'PYIIIBI B PEILICHHE
paccMaTpuBaeMoi POOIEMBI.
®opmupyemMble KOMIETEHIHHN:

OK 01. Bribuparp crocoObl pemieHus: 3aaa4 nMpo(ecCHOHATBHON NeATebHOCTH MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM;

OK 02. Mcnonp30BaTh COBPEMEHHBIE CPEJICTBA MOMCKA, aHAJIN3a U MHTEpHpeTanuu uHpopMaluu, u
MH(OPMAIIMOHHBIE TEXHOJIOTHH JIJIsI BBITOJIHEHUS 33124 MPO(ECCHOHAIBHOM JICSITEIbHOCTH;

1.4. PexoMeHyeMoe KOJIMYECTBO YaCOB HA OCBOEHHUE MPOrPaMMBbI NMpeIMeTa BKJIKYAET YAChI:
O06beM pabdoueii mporpaMMbl — 39 4acoB

B toM uncne:

- ISKIUHU ¥ ypoku — 39 yacos

- caMocTosTenbHas pabora — 0 yacos

2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEJIMETA
2.1. O6beM y4eOHOT0 npeaMeTa U BUAbI Y4eOHOH padoThI

Bun yuebHol paboThl O6beM yacoB
O0bem padoyeii mporpaMmbl 39
B TOM YHCJIE YacChl:
- 00s13aTeNIbHON YacTu 00pa30BaTeIbHON MPOTrPAMMBI 39
- BapUaTHBHOW Y4acTH 00pa30BaTeNbHOI MPOTPaMMbl 0
YyeOHasi Harpy3ka o0yuyarouierocsi B paéore ¢ npenojaasaresem | 39
(Bcero)
B TOM YHCIIE!
- TCOPETHUYCCKHE M MPAKTHYCCKHE 3aHSTUS (JICKIIUH, YPOKH) 31

- Ipo(heCCUOHAILHO OPUEHTHPOBAHHBIE 3aHITHUS

- KOHTPOJIbHBIE Pa0OTHI

INES

- 1abopaTopHbIe pabOoThI

CamocrosiTesibHasi padboTa o0yuyaromerocs (Bcero)

B TOM YHCIJIC:

- CaMOCTOATENbHas paboTa HaJl KypcoBoi paboToi (IIPOEKTOM) -

- BBIITIOJJHCHUC WHAWBUAYAJIIBHOT'O ITPOCKTA -

- HHBIC BU/BI CaMOCTOSITEIbHOM pa60TI:I -

Hrorosas arrecrauus B popme nud¢epeHIMPOBAHHOrO 3a4eTa BO 2 ceMecTpe
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2.2. Conep:xanue y4eOHOIro npeaMeTa

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS

®dusnka — Hayka o npupoje. Hayunble MeTOAbl MO3HAHUSI OKPYKAIOIIET0 MUpa. Poib 3KCIiepuMeHTa U TEOPUHU B MpOLIECcCe MO3HAHUS
PHUPOJIBL. DKCIEPUMEHT B (PU3HKE.

MonenupoBanue ¢u3nueckux sBieHuil u nporeccoB. Hayunbsle runore3sl. dusndeckre 3aKOHbl U TEOPUU. ['paHUIBI TPUMEHUMOCTH
¢buznueckux 3aKoHOB. [IpuHLIUIT COOTBETCTBUS.

Posb 1 MecTo (u3nKu B GOPMHUPOBAHNU COBPEMEHHOW HAYYHOW KAPTHHBI MUPA, B IPAKTHYECKOH eI TEIBHOCTH JTIO/ICH.

Jlemoncmpayuu

AHazoroble ¥ IU(PPOBBIE U3MEPUTENIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe aBuxeHne. OTHOCUTENIBHOCTh MEXaHUYeCKOTo ABMxKeHus. Cucrema orcuéra. TpaekTopus.

[Tepemenienne, CKOpOCTh (CpeaHssi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTepPHAbHON TOUKH, UX MPOEKIUU HA OCH CUCTEMBbI
koopauHat. ClioKeHue NepeMEeIIeHU U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE W PABHOYCKOPEHHOE MpSAMOJUHEHHOE aBrokeHue. ['paduku 3aBUCUMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPCHHS, MyTH H
NepeMENICHUS] MaTEPUAIbHOM TOYKH OT BPEMEHH.

CBoOonHoe majeHue. Y ckopeHrue cBOOOHOTO MaIeHus.

KpuBonuneiinoe npmxenue. J[BukeHUe MaTepHalbHOW TOYKHM IO OKPY>KHOCTH C TMOCTOSSHHOM MO MOJYJIK CKOPOCThIO. YTJOBas
CKOPOCTb, TUHEWHAast CKopocTh. [lepuos u yactota oOpamenus. LleHTpocTpemMuTenbHOE YCKOPEHUE.

TexHU4YeCKHEe yCTPOMCTBA U TPAKTUUYECKOE TPUMEHEHUE: CITUIOMETP, ABMKEHUE CHAPSIIOB, IIETTHBIE U pEMEHHBIC TIEpeIayn.

Llemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIUS] KHHEMAaTUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpa3zoBanue IBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRBE.

Habmronenne aBmxeHus Tena, OpoIIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepeHne ycKopeHus CBOOOIHOTO MaeHHUs.

Hamnpagnenue ckopocTu npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne HepaBHOMEPHOTO JIBMXKCHHS C IIEJIBIO ONPEEICHISI MTHOBEHHOM CKOPOCTH.
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HccnenoBanue COOTHOIIEHUS MEXAY IYTSAMH, IPOHACHHBIMM TEJIOM 3a IIOCJIENOBATEIbHBIE PAaBHBIC INPOMEKYTKH BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBUJKEHUU C HAYaJIbHOM CKOPOCTHIO, pABHOM HYIIIO.

N3yuyenue aBUKEHUS LIAPUKA B BA3KOU KUIKOCTH.

N3yueHue ABMKEHUS Tena, OPOLIEHHOT0 FrOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunuun otHocuTenbHOCTH ['anunes. [lepssiii 3akoH HeroToHa. MIHEepuuanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunnun cynepno3unuu cui. Bropoit 3akon HeroToHa miis mMarepuanbHoi Touku. Tperuit 3akon HeroTona s
MaTEepUaIbHBIX TOYEK.

3aKkoH BceMupHOro Tsarorenus. Cuna tsoxectu. IlepBast kocMuuecKkas CKOpPOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec rena.

Tpenune. Bunpl Tpenust (okosi, cKoibxeHust, kaueHust). Cuiia tpenus. Cyxoe tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJIa TPEHUSI TTOKOSL.
Koadduuunent tpenus. Cusia cOnpoTUBICHUS IPU ABHKEHUU TeJla B )KUAKOCTH UJIM rase.

[TocTynaTenpHOE U BpalllaTesIbHOE ABMIKEHUE a0COIIOTHO TBEPIOTO Tea.

MoMeHT cuiibl OTHOCUTENBHO OcH BpaieHus. [lnedo cuinel. Y cnoBus paBHOBecHs TBEPAOIO Tea.

TexHuuyeckue ycTporuCcTBa U MPAKTUYECKOE IPUMEHEHUE: MTOAIIUITHUKY, IBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBieHME NHEPLMH.

CpaBHeHue Macc B3aMMOJIEHCTBYIONIUX TEI.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrnoxeHue cuil.

3aBUCUMOCTh CHJIbI YIPYTOCTH OT AeQOopMaIiii.

HeBecomocts. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.

CpaBHeHuE CUII TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcnosus paBHOBECHS TBEPAOTO Tesa. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3ydenue aBm>xeHUs OpycKa 0 HaKJIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIIMX B IPYKMHE U PE3UHOBOM 00pasiie, OT ux Aedopmariuu.

HccnenoBanue ycloBUN paBHOBECHUS TBEPIOTO TeJa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akonvl coOXpaHeHus 6 MmexaHuKe
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Nmnynsc MaTepuaabHOW TOYKH (Tena), CUCTEMbl MaTepHabHBIX TOYeK. MMIynbc cuiibl M H3MEHEHHE HMITYyJIbca Tela. 3aKOoH
COXpaHEHHUsI UMITyJIbca. PeakTUBHOE IBUKEHHUE.

Pabora cunbl. MOIIHOCTB CHUJIBL.

Kunernyeckas sHeprusi MaTepuanbHOM TOUkH. Teopema 00 u3MEHEHNH KUHETUYECKOM SHEePTUH.

[TorenuuanbHass »Heprus. lloreHnumanbHas sHeprus ynpyro nehopMUpOBaHHON MpyxuHbl. [loTeHuManpHas SHEprus Tena BOIU3U
IIOBEPXHOCTU 3€MJIH.

[ToreHunanbHble U HEMOTEHIMANIbHbIE CHIIbL. CBsI3b paObOThl HEMOTEHUUANBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOH SHEPruu CUCTEMBI
TeJ. 3aKOH COXPAHEHHSI MEXaHUYECKOU SHEPIHH.

VYipyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuuyeckue ycTpoiCcTBa U MPAKTUYECKOE IPUMEHEHHE: BOAOMET, KONEP, MPYKUHHBIA MUCTOJIET, JIBUKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeakTuBHOE IBUXKEHHE.

[Tepexox mOTEHIIMATFHON SHEPTUHN B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydeHne abCOMIOTHO HEYNIPYToro yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsI3U pabOTHI CUITBI C U3BMEHEHHUEM MEXaHWYEeCKOW SHEPTUH Tella Ha MPUMEPE PACTKEHHUS Pe3MHOBOTO JKIyTa.

Pa3nen 3. MoJsekyasipuast puM3uKa ¥ TepMOAUHAMHUKA

Tema 1. Ocroebl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJIO)KEHUSI MOJIEKYJIIPHO-KUHETUYECKOH TEOpUH W MX ONbITHOE oOocHOBaHMe. bpoyHoBckoe apwxkenue. dudpdysus.
XapakTep OBHKEHHS M B3aUMOJICHCTBUS YacTHUIl BellecTBa. MoJienu CTPOCHUS Ta3oB, JKUIKOCTEH U TBEPABIX Tel U OOBSCHEHUE CBOWCTB
BEIIIECTBA Ha OCHOBE 3THX Mojenei. Macca u pazmepsl Mmosiekyn. KomuuectBo BemectBa. [loctosaras ABorapo.

TemmoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcust.

Mogens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISPHO-KMHETHYECKOM TeOpUH HJlealIbHOTO ra3a. AOCOIIOTHAs TeMIlepaTypa Kak
Mepa CpeAHell KMHETHYECKOW SHEepruM TEIUIOBOro JABMKEHHWs yacTull rasza. lllkama temmnepatyp KenbBuHaA. ['a30Bble 3aKOHBI. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlamprona. M3omporieccsl B HI€aqbHOM Ta3e C TOCTOSHHBIM KOJWYECTBOM BelmiecTBa. | paduueckoe
IIpeJICTaBICHNE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTporcTBa U MPAKTUYECKOE IIPUMEHEHUE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OMBITHI, TOKA3BIBAIOIINE TUCKPETHOE CTPOCHHE BEMIECTBA, POoTOrpaduu MOJIEKYJT OPraHUIECKUX COCTUHECHUM.

OnbIThI 10 AUPPY3UH KUIKOCTEH U Ta30B.
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Mozens OpOyHOBCKOTO JBUXKEHUS.

Mogens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHNE MEXKMOJIEKYIIIPHOIO B3aUMOEHCTBUSL.

Monens, niurocTpupyronias Ipupoy AaBJICHUS ra3a Ha CTEHKH COCyZa.

OneIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30IpPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Omnpenenenne Macchl BO3yXa B KJIIACCHOM KOMHATE HAa OCHOBE M3MEpeH 00bEMa KOMHATHI, JABJICHHS U TEMIIEPATyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXy ITapaMeTpaMu COCTOSIHUS Pa3peKEHHOT0 Tasa.

Tema 2. Ocnoevl mepmoounamuku

TepmoauHaMudeckas cuctemMa. BHyTpeHHSSI SHEPTHs TEPMOAMHAMUYECKON CHCTEMBI U ClIOCOOBI €€ n3MeHeHus. KoamuecTBo TermoTsl u
paboTa. BHyTpeHH:s SHEPrUsl 0THOATOMHOTO UJI€AJIbHOTO ra3a. Bubl Terionepenauu: TeIIONPOBOAHOCTh, KOHBEKLIUS, U3TyUeHHUE. Y IebHasl
TEIUIOEMKOCTB BelecTBa. KomyecTBO TEIIOTHI IPU TEIUIONEPEIAYe.

[Tonsitue 06 anuadbatHOM npouecce. IlepBblit 3aK0H TepMoaAUHAMUKU. [IpMeHeHre NepBOro 3aKoHa TEPMOJAMHAMHUKH K U30MPOLIECCAM.
I'paduueckas uHTepnperanus paboThl rasa.

BTopoii 3akon TepmoannamMuku. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

TennoBble MmamuHbl. [IpuHIMIBL AeHCTBUS TeIUIOBBIX MamiuH. IIpeoOpasoBaHus sHepruu B TemaoBbIX MamnHax. Kosdduuument
noje3Horo JeiictBus TeroBoi MamuHbl. I{ukn KapHo u ero ko3¢¢uIMEHT MOJE3HOro JeHcTBUA. OKOJIOIMYecKHe MpoOsieMbl
TEII0PHEPTETUKHY.

TexHuuyeckue ycTporCcTBa U MPAKTUYECKOE IPUMEHEHHE: IBUTATEh BHYTPEHHETO CropaHusi, ObITOBON XOJIOJMIBHUK, KOHIUIIMOHED.

Llemoncmpayuu

M3MeHeHHe BHYTpEHHEW >HEpPruu Tela NpU COBEPIICHUH padOoThI: BbUIET MPOOKM W3 OYTBUIKM TOJ JEeMCTBHEM CXKATOro BO3AYyXa,
HarpeBaHue 3(Qupa B JJaTyHHON TpyOKe MyTEM TpeHus (BUAE€OAEMOHCTpALs).

W3meHeHne BHYTpeHHEH aHepruu (TemMrepaTypsl) Tella Ipy TeIruionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTelNsl BHYTPEHHETO CrOPaHUsl, pEaKTUBHOI'O IBUraTeIsl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOU TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazoevie nepexoont

[TapoobpazoBanue u KoHAeHcauus. Mcnapenue u kuneHue. AOGCOMIOTHAs U OTHOCUTEIbHAsI BIAXKHOCTh BO3Ayxa. HacklmeHHbIH map.
VY nenbHas TemnoTa mapoodpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT JaBJICHMUS.
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Teépmoe Teno. Kpucrammnueckue U aMopdHbie Tesa. AHH30TPONHsS CBOMCTB KpucTauioB. JKumkue kpuctamisl. COBpeMEHHBIC
Marepuaiisl. [InaBieHne u KpucTayum3alys. Y JeibHas TerioTa miaieHus. CyoauMarus.
YpaBHEHHE TEIJIOBOTO OaaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE IPUMEHEHHUE: TUTPOMETP U ICUXPOMETP,
COBPEMEHHBIX MaTeprasoB, B TOM YHCIie HAHOMaTEPHAaIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

KaJTOpUMETP, TEXHOJOIMHU IIOJTYUYCHHS

Kunenve npyu mnoHM>KEHHOM JIaBJICHHH.
CrniocoObl U3MepeHus BIKHOCTH.
Habmonenne HarpeBaHus ¥ IUIaBICHHS KPUCTAJUIMIECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaJIOB.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
H3mepeHne OTHOCUTEIHHON BIaKHOCTH BO3/1yXa.
Pa3nen 4. DaekTpoanHaMuka
Tema 1. Inexkmpocmamuka

SJIGKTpI/ISaI_[I/IH TCII. BHCKTpI/I‘{eCKI/Iﬁ 3aps. I[Ba BHAA JICKTPUYCCKHX 3apsAa0B. HpOBO,Z[HI/IKI/I, AUSJICKTPUKHU U TTOJTYIIPOBOJHUKU. 3aKoH
COXpPAaHCHUA JICKTPHUUCCKOI'O 3apsaa.

B3aumoneiictBue 3apsaoB. 3akoH Kynona. ToueuHslil aneKkTpuueckuil 3apsaa. DiekTpuueckoe mnojie. HanpsKEHHOCTh IeKTpUYECKOro
I10JIA. HpI/IHIII/IH CYIICPIIO3UITNHU IJICKTPUICCKUX noner. Jinunn HaprDKéHHOCTI/I SJICKTPHUYCCKOIO ITOJIA.

PabGora cun QJICKTPOCTATUYCCKOI'O IIOJIA. IloTrenuman. Pa3HOCTh MOTEHIIUAIOB. HpOBOI[HI/IKI/I U OUSJICKTPUKU B 3JICKTPOCTATHUYCCKOM
ITOJIC. I[I/I3J'ICKTpI/I‘leCKa$I IMPOHUI[ACMOCTb.

OnekTpoéMkocTh. KoHencaTop. DmeKTpo€MKOCTh IITIOCKOT0 KOHIEHCATOpa. DHEPTrusl 3apsH>KEHHOTO KOHIEHCATOpA.

TexHuueckne yCTpOMCTBA W NPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP, IJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHHE
AIIEKTPONPUOOPOB, KOHJEHCATOP, KOMUPOBAIBHBIN anmapar, CTpyWHBIN PUHTEP.

Llemoncmpayuu

VY CTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TE.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEl.

IIpoBOAHUKY B 2JIEKTPOCTATUYECKOM II0JIE.

DJIEKTpOCTaTUYECKas 3alUTa.

JIM3IEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.
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3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOpa OT IUIOMIAAM IUIACTUH, PACCTOSHUS MEXIAY HUMU M JIUIJIEKTPUUYECKOMN
IIPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATOopPa.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmosannwiit 3nekmpuueckuil mok. Toku e paznuunvix cpeoax

DNIEKTPUUYECKHI TOK. Y CIIOBUS CYILIECTBOBAHUS AIeKTpuueckoro Toka. Mcrounuku toka. Cuiia Toka. [1ocTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTka Lenu.

DJIEKTPUUYECKOE COINPOTHUBIICHHE. Y IEJIbHOE CONPOTUBIIEHUE BemiecTBa. llocienoBaTenbHoe, mapauielibHOE, CMEIIAHHOE COEAUHEHUE
MIPOBOJIHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jxoyns—JIenmna. MOmHOCTD 37IEKTPUYECKOTO TOKA.

DNEKTPOABUKYIIAs CUJIa U BHYTPEHHEE COMPOTHBICHUE MCTOYHUKA ToKa. 3akoH Oma sl MOTHON (3aMKHYTOM) 3JIEKTPHUUECKON IEMH.
KopoTtkoe 3aMbikanue.

DNeKTpOHHas TPOBOAUMOCTb TBEPBIX METAJUIOB. 3aBUCHMOCTb COIIPOTUBIIEHUSI METAJJIOB OT TemrepaTypbl. CBEpXIpPOBOIUMOCTbD.

DIIeKTpUUYECKHil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M IpUMECHash MPOBOAMMOCTH MONYNPOBOAHUKOB. CBolicTBa p—N-nepexona. I[lomynpoBoaHUKOBEIE
IPUOOPHI.

DNEeKTPUUECKUN TOK B pacTBOPAxX M paciiiaBax 3JEKTPOIUTOB. DIEKTPOIUTUYECKAS AUCCOLUALNS. DIIEKTPOIIU3.

OnexkTpruueckuil ToK B razax. CaMoCTOSTENbHBIN U HECaMOCTOSTENbHBIN pa3psaa. Monnus. [1na3ma.

TexHu4ecKknue yCTpOHMCTBA M MPAKTUUYECKOE MPUMEHEHHE: aMIIEPMETP, BOJBTMETP, PEOCTAT, UCTOYHUKU TOKA, 3JIEKTPOHArPEBATEIbHbIE
npuOOpbI, ANEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COMPOTHUBICHUS, BAKyyMHBIM JHOJ, TEPMHUCTOPHI U  (OTOPE3IUCTOPHI,
MOJTYITPOBOTHUKOBBIN JTHOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTD COMPOTUBIIEHUS HUIUHAPUYECKUX MPOBOJAHUKOB OT JITMHBI, IJIOIIAU ONEPEYHOTO CEUEHHS U MaTepuara.

CMeniaHHO€ COeTUHEHNE MPOBOTHUKOB.

[Ipsimoe wu3MepeHHe dIEKTPOABMKYIIEH cuiabl. KopoTkoe 3aMbplkaHME TalbBaHMYECKOIO OJJIEMEHTAa M OLEHKa BHYTPEHHEro
CONPOTHUBIICHUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

W ckpoBo# pa3psa v MPOBOAMMOCTh BO3AyXa.
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OIIHOCTOPOHHSS MPOBOJIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3ydeHune CMEaHHOr0 COEAMHEHHS PEZUCTOPOB.

N3Mmepenune 351eKTpOABHUKYIIEH CUIIbl HCTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHUS.

HabGnronenue anekTpoiusa.

Tema 3. Maznummnoe none. I1eKmpoMaZHUMHAA UHOYKYUA

[TocrosiHHbIE MarHuThl. B3auMoOAEHCTBHME NOCTOSSHHBIX MAarHuToB. MarHuTHOe mnoJie. Bexkrop MarHutHOW wuHAYKUMU. [IpuHImn
CYNEpHO3UIIMYM MAaTHUTHBIX MoJel. JIMHUY MarHUTHON MHAYKUMK. KapThHa TMHUIA MarHUTHOW MHAYKIIMHU MOJIS MOCTOSHHBIX MAarHUTOB.

MaruutHoe 1moJie mMpoOBOJHUKA ¢ TOKOM. KapTuHa JTUHHMI MHIYKIMU MAarHUTHOTO TOJIS JUIMHHOTO MPSMOTO MPOBOJHUKA U 3aMKHYTOT'O
KOJIBIIEBOT'O MPOBOJIHMKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoelcTBie mpoBOAHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHE.

Cuna Jlopenua, e€ Moaynb U HanpaBlieHUE. [[BrKeHNE 3apsKEHHOM YaCTHIIBI B OJTHOPOJIHOM MarHUTHOM mone. Pabota cumsl Jlopenia.

SIBneHne 3JIeKTPOMAarHUTHOM HHAYKUMH. [IOTOK BEKTOpa MAarHMTHOM MHAYKUMH. OJIEKTPOABMXKYIAs CUjla HMHAYKIUH. 3aKOH
ANIEKTPOMATrHUTHOM MHAYKIMU Papanes.

BuxpeBoe anekTpuueckoe mosie. DIEKTPOABUKYIAS CUJla MHAYKIIMU B MPOBOJIHUKE, IBMXKYIIEMCS IMOCTYNAaTeIbHO B OJHOPOIHOM
MarHuTHOM TI0JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOUHIYKIIMH. DJIEKTPOABMIKYINAS CHJIa CAMOUHIYKITUH.

DHeprusi MarHuTHOTO TOJIsI KATYIIKHA C TOKOM.

DIIEKTPOMarHuTHOE TOJIE.

TexHu4eckue ycTpouWcTBa M MPAKTUUYECKOE NMPUMEHEHHUE: MOCTOSHHBIE MArHUTHI, 3JEKTPOMArHUTHI, 3JEKTPOABUTATEINb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHUIl, UHIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE ANEKTPOHHOTO MTy4YKa MarHUTHBIM T1OJIEM.

JIvHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3auMozeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHIia Ha HOHBI JIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

ITpaBuio Jlenua.
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3aBUCUMOCTD 3JIEKTPOJIBHKYILEH CHIIbI UHAYKIIMHA OT CKOPOCTH U3MEHEHHUSI MArHUTHOTO MOTOKA.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol

N3ydeHne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

Uccnenoanue neicTBUs MOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBICHUS AJIEKTPOMATHUTHON MHAYKITUU.

Pa3nen 5. KosieOanusi u BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomazcHumHvle KOaeoanus

Konebarenbnas cucrema. CBOOOIHBIE MeXaHMUYECKHe KoyieOaHus. ['apMonmdeckue konedanus. Ilepuon, yacTora, amrmutyna u ¢asa
KosieOanuid. IIpyXKMHHBIM MasTHUK. MaTeMaTH4ecKuid MasTHUK. YpaBHEHHE TapMOHWYECKHX KojeOanwil. [IpeBpamenue sHeprum mnpu
FapMOHHMYECKUX KOJICOAHUSX.

Konebatenbupiit koHTYp. CBOOOJHBIE 3JEKTPOMArHUTHBIE KOJEOAHHMS B HJCATBHOM KOJIEOATEIIbHOM KOHTYpe. AHAJIOTHUS MEXKIY
MEXaHUYECKUMHU U JJIEKTPOMArHUTHBIMU Kojebanusamu. Popmyna TomcoHa. 3aKOH COXpAaHEHHUS SHEPrUU B HJCAIBHOM Ko0JieOaTelbHOM
KOHTYpE.

[IpencraBnenue o 3aryxaromux kojiebanusax. BeiHykIeHHbIE MEXaHUYeCKue Kosiebanus. Pezonanc. BeiHy)I€HHBIE 3JIEKTPOMAarHUTHBIE
KOJIeOaHMSI.

[lepemenHbIil Tok. CUHYCOUIAIbHBIN IEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUTUTYIHOE U ICUCTBYIOIIEE 3HAUYEHUE CHUJIbI
TOKA U HaNpPsHKEHUS.

Tpancdopmarop. IlpousBoactBo, mepemada U MOTPEOJICHUE DIICKTPUUECKOW SHEPTHH. DKOJIOTHYECKHME PHUCKU TPU TPOU3BOJICTBE
anekTposHeprun. KynbTypa UCToab30BaHMS 3JIEKTPOIHEPTUU B TOBCETHEBHOW KU3HH.

TexHuueckue yCTpoWCTBA M MPAKTHUUECKOE NPUMEHEHHUE: DJIIEKTPUUECKHIl 3BOHOK, TE€HEpaTop NEPEeMEHHOI0 TOKa, JIMHUHU
AJIEKTpOIIepeay.

Jlemoncmpayuu

HccnenoBanue nmapameTpoB KoJie0aTenbHOM cucTeMbl (PYKUHHBIN WM MAaTeMAaTUYECKUN MAsTHHK).

HaOGnronenue 3atyxarommx KojaeOaHuii.

WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.

CBOOOTHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

OcrumorpaMmbl (3aBUCUMOCTH CHITHI TOKA U HATIPSDKEHUST OT BPEMEHH ) [T AJIEKTPOMArHUTHBIX KOJICOaHHIA.

Pe3onanc mpu mocienoBaTeIbHOM COCTMHEHUH PE3UCTOPA, KATYIIKH HHAYKTUBHOCTH M KOHICHCATOPa.

Moenb TUHUY DIIEKTPOIIepPETaun.
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Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

HccnenoBanue 3aBUCMMOCTHY IIEPHUO/A MaJIbIX KOJIEOAHU I'py3a HA HUTHU OT JUIMHBI HUTU U Macchl rpy3a.

HccnenoBanue NepeMEHHOI0 TOKA B LIETIH U3 M1OCIIE0BATEIbHO COEIMHEHHBIX KOH/IEHCATOPa, KaTyIIKU U PEe3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUMHbLE 60TIHbL

Mexanudeckue BOJIHBI, ycloBus pactipoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHus U JUIMHA BOJIHBL. [lonepednbie u npoaoabHbIe
BOJIHBL. MHTepdepeHuns u nudpakiuns MEXaHUUYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJIHBL. YCIIOBUS M3Jy4YE€HHs] JJIEKTPOMATHUTHBIX BOJH. B3aumHas opuentauus BektopoB E, B, V B
AJIEKTPOMArHuTHOM BosHe. CBOICTBA 3JIEKTPOMArHUTHBIX BOJH: OTpPaXEHUE, MpeoMIICHUE, Moispusanus, audpaxuus, UHTephepeHIus.
CKOpOCTb AJIEKTPOMAarHUTHBIX BOJIH.

[[kana 371€eKTPOMAarHUTHBIX BOJIH. [IpuMeHeHNe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaAeHUs. Pagnonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOLIEH Cpebl.

TexHUuyecKkue yCTpoicTBa M NMPAKTUYECKOE NMPUMEHEHHE: MY3BbIKaJIbHbIE MHCTPYMEHTBI, YJIbTPa3BYKOBasi IUAarHOCTHKA B TEXHUKE U
MeIuIuHe, pajgap, paAuoNpUEMHIK, TEIEBU30p, aHTeHHA, TenedoH, CBY-nieus.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

KoneO:mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habmonenne otpakeHus U IPeIOMIIEHUS! MEXaHUYECKUX BOJIH.

HaGnronenue nnrepdepeHunu 1 Audpakiiuy MEXaHH4eCKUX BOJIH.

3BYKOBOH pE30HAHC.

HabGmronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA ¢ aMILTUTY/IOM ¥ 9acTOTOM KOJieOaHMiA.

HccnenoBaHue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KEHUE, MPEIOMIICHHE, TOIspU3aius, Tudpakuus, UHTeppepeHLnsl.

Tema 3. Onmuxa

I'eomerprueckas onrtuka. [IpsmonuHeitHOe pacnipocTpaHeHHE CBETa B OQHOPOAHOM cpene. JIyd cBera. ToueuHbIi HICTOYHUK CBETA.

OtpakeHue cBeTa. 3aKoHbI OTpakeHus cBeta. [locTpoeHmne n300pakeHni B MIIOCKOM 3epKalie.

[Ipenomnenue cBera. 3akOHBI IpeloMJIEHUS cBeTa. AOCONIOTHBIM MOKa3aTenb mperomieHus. [lomHoe BHyTpeHHee OTpa)KeHHe.
[TpenenbHBIN yroi MOJHOTO BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceera. ClnoxHbIH cocTaB 6eoro csera. LBer.

Cobupatonue u pacceuBarolue JMH3bL. ToHkas nuH3a. DOKYCHOE pacCTOSHHE W ONTHYecKas cuiaa TOHKOW nuH3bl. [locTpoenue
M300paxKeHH B COOUPAIOUINX U pacCceUBAIOLINX JHH3aX. PopMysia TOHKOH JIMH3BL. Y BeJIMYEHHE, JaBaeMOe JINH30M.
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[Ipenenbl npUMEHUMOCTH F€OMETPUYECKOMN ONTHUKH.

BonnoBas onrtuka. WHTepdepennus cera. KorepeHTHbIE WCTOYHHKH. YCIIOBUS HAOJIONCHUS MAaKCUMYMOB M MUHUMYMOB B
uHTEp()EPEHITMOHHOM KapTHHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX HCTOUYHUKOB.

Hudpaxus ceera. udpakuronnas pemeérka. Y ciaoBue HaOMI0ACHHS TIaBHBIX MAaKCUMYMOB IIPU MaJIeHUd MOHOXPOMAaTHYECKOIO CBETa
Ha TU(PPaKIUOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHUYECKHE YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: OYKH, Jyma, (hoToarmapar, MpOSKIIMOHHBIN anmapaTt, MUKPOCKOII, TEJIECKOIL,
BOJIOKOHHAS ONTHKA, IU(PpaKklIMOHHAs peHIéTKa, OJIIPOU/I.

Jlemoncmpayuu

[IpsiMmonuHEITHOE pacpocTpaHeHue, OTpaKEHUE U TpesioMyieHue cBeTa. OnTuyecKkue npudopsI.

[TonHoe BHyTpeHHEe oTpaxkeHne. Moiesib CBETOBOIA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MUKPOCKOIIA, TEIECKONa.

HaGmronenne unaTepdepeHum cera.

HaGmronenne nudpaknuu cBera.

Habmronenue nucnepcuu cBera.

[Tony4yeHue cnekTpa ¢ HOMOLIBIO PU3MBL.

[Tosryuenue cnekTpa ¢ TOMOIIbIO TU(PPAKINOHHON PEHIETKY.

HabGmronenue monsipuszaiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3mepenne noka3aresnst IpeioMIICHUs CTEKIA.

UccnenoBanue CBOMCTB M300payKeHHM B JIMH3aX.

HabGmronenue qucniepcuu certa.

Pa3nes 6. OcHOBBI cieUAJIbLHOH TEOPHH OTHOCHTEIbHOCTH

['paHunbl TPUMEHUMOCTH KJIACCHUUYECKOW MexaHUKH. IlocTynaTel cnenuanbHON TEOPUH OTHOCUTENIBHOCTU: MHBAPUAHTHOCTH MOJYJIS
CKOpPOCTH CBETA B BaKyyMe, IPUHIIMIT OTHOCUTEILHOCTH DUHIITEHHA.

OTHOCUTETHHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKPAIIIEHHUE JTTHHBI.

DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHUIIbI.

CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISATUBUCTCKOMN YaCTULIBl. DHEPTHs TOKOSI.

Paszpnen 7. KBanToBas puszuka
Tema 1. Inemenmol K6anHmosoi ONMUKU
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®otonbl. Dopmyna [Tnanka cBsi3u SHEprUM GOTOHA C €r0 YaCTOTOWH. DHEPIrHs U UMITYJIbC (POTOHA.

Otkpeitue u uccnenaopanue horodpdexra. Onbitel A. I'. CtoneroBa. 3akoHbl porodddekra. YpaBHenue DiiHmTeHa 11 Gotodrddexra.
«KpacHnas rpanuna» porospdexra.

JaBnenue cBera. Onwitel [1. H. JIeOGenena.

XUMHAYECKOE IEUCTBUE CBETA.

TexHuueckue ycTporucTBa U MPAKTHYECKOE IPUMEHEHHUE: (POTOIIEMEHT, (POTOAATUHK, COTHEUHAs OaTapesi, CBETOAHO.

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiTel Pesepdopaa no paccesuuto o -yactuil. [lnanerapuas monens atoma. [loctynatel bopa. M3nydenue u
noryomenne (OTOHOB TPHU TEPEXoJe aToMa C OJHOTO YPOBHSI SHEPruM Ha Ipyroil. Buael crexkTpoB. CHEKTp ypOBHEW >HEPTUU aToMa
BOZIOpOAA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJTHOBOM Ayaau3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHUuYecKue ycTpoHCTBA U MPAKTUYECKOE IPUMEHEHHE: CIIEKTPAJIbHBIN aHaIu3 (CIIEKTPOCKOI), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Monens onsita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmonenne nuHelyaThIX ClIEKTPOB U3ITYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

HaGnronenue nuHeyaToro crekrTpa.

Tema 3. Amomnoe a0po

OKCHEepUMEHTHI, JI0Ka3bIBAIOLIUE CIOKHOCTh CcTpoeHus sapa. OTkpeiTHe panunoakTuBHOCTH. OmbiThl Pesepdopna mo ompenenenuio
COCTaBa paJIn0aKTUBHOTO U3nyyeHus. CBoiicTBa anb(a-, 6eta-, raMMa-u3IydeHus. BiusHue painoakTHBHOCTH Ha XKHUBBIE OPTaHU3MBI.

OTkpbITHE IPOTOHA U HeWTpoHa. HykimonHas mozens siapa ['elizen6epra—lBanenko. 3apsan supa. MaccoBoe uuncino siiipa. M3oromnsl.

Anbda-pacniaa. DIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. 'amMa-u3iaydeHue. 3aKkoH paAMOaKTUBHOTO pacmaja.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT maccol sapa.
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Snepusle peakuuu. [lenenue u cuHTE3 SAEP.

SAnepusiii peaktop. TepmosiaepHbiii cuHTe3. [IpoOieMbl M TEPCHEKTUBHI SAECPHON IHEPTETHKH. DKOJIOTHMUYECKHE ACIEKTHI SIIePHOMN
JSHEPIeTUKHU.

DneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeTtop1 HaOJIIOIEHUS U PETHCTPAIH SJIEMEHTAPHBIX YaCTHII.

OyHiaMeHTaIbHbIE B3auMoAecTBus. EquHCTBO (hr3nyeckoit KapTHHBI MHpa.

TexHu4eckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHHUE: T03UMETP, KaMepa Buibcona, siaepHblil peakTop, aToMHast OoMoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomol

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusim).

Pa3nen 8. DjieMeHTHI ACTPOHOMHUH U ACTPOPU3NKHU

Oranbl pa3BUTHs acTpoHOMUU. [IpuKiagHOe 1 MUPOBO33pEHYECKOE 3HAUYEHUE ACTPOHOMUMU.

Bun 3Bé3anoro Heba. Co3Be3aust, spKue 3BE3/1bl, IJIAHETHI, X BUAUMOE ABH>KEHUE.

ConneuHas cucrema.

Connue. ConneuHass akTUBHOCTh. Mcrounuk sHeprum ConHua W 3BE3A. 3BE3AbI, MX OCHOBHBIE XapaKTepUCTHKHU. J(narpamma
«CHEKTpaJIbHBIA KJIACC — CBETUMOCTBHY». 3BE3/bl IJIABHOM MOCIEAOBATEIIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTB)» ISl 3BE3[ IJIaBHOU
nocieaoBarenbHOCTH. BHyTpeHHee cTtpoeHue 3BE31. CoBpeMeHHbIE IPEICTABICHUS O MPOUCXOKIEHUH U 3BoJtonu ConHIa U 3BE37. DTallbl
JKU3HU 3BE3I.

Mneunsiii [yt — Hama [Manaktuka. [lonoxenue m asuxenue ConHua B ['amaktuke. Tunbl ranakTtuk. PapvoranakTuku U KBaszapsl.
YEpHble ABIPHI B A1pax rajlakTHK.

Bcenennas. Paciupenue Beenennoit. 3akon Xa60:ma. Pa3Oeranue ranaktuk. Teopus bonbiioro B3peiBa. PennkroBoe nznyuenue.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmoienuss HeBOOPYKEHHBIM TJ1a30M C HUCHOJIb30BAaHUEM KOMIIBIOTEPHBIX HPUIIOKEHUH ISl ONpENeNIeHUs MOJIOKEHHUS HEeOEeCHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE cO3Be31usi CeBEpHOTO MOyIIapHs U SIPKUE 3BE3IBI.

Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

O0o0maroniee NOBTOPeHUE
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MexknpeaMeTHbIe CBSI3H

N3yuenne kypca (Qu3MKH 0a30BOTO YPOBHSI OCYILECTBIISIETCS C YYETOM COAEPIKATENBbHBIX MEXKIIPEIMETHBIX CBS3€H C Kypcamu
MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpa(uu 1 TEXHOJIOTHH.

Meosicnpeomemuule nonamus, CBI3aHHbIE C U3yYEHHUEM METOJO0B HAyYHOTO TMO3HAHMS: SIBICHUE, HAYYHbIN (akT, TMIOoTe3a, puzndeckas
BEJIMUMHA, 3aKOH, TeOpHUs, HAOII0IeHUE, SKCIIEPUMEHT, MOJIEJIUPOBAHUE, MOJICIIb, U3MEPEHHE.

Mamemamuxa: peuieHHe CHUCTEMbl YypaBHEHHWH, JuHEWHas ¢yHKuus, mnapabosa, rumepboia, WX Tpadukn U  CBOICTBa,
TPUTOHOMETpHUUYECKHE (PYHKIUU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPHI U UX MPOCKIHH
HA OCH KOOpPAMHAT, CJOXEHHE BEKTOPOB, TPUTOHOMETpPHUUYECKHE (YHKIMU: CHHYC, KOCHUHYC, TaHTE€HC, KOTAaHI'€HC, OCHOBHOE
TPUTOHOMETPHUECKOE TOKJIECTBO, BEKTOPHI U UX MPOEKIMH HAa OCH KOOPJHMHAT, CII0KEHHUE BEKTOPOB, IPOU3BOIHBIC SJIEMEHTAPHBIX (PYHKIIMIA,
NPU3HAKH TOJ00HS TPEYTOJILHUKOB, OTPEICTICHHE TUIOMIAAN TUIOCKUX GUTYp B 00BEMa TelL.

buonocusi: MEXaHUYECKOE JIBIDKCHUE B )KHBOW mpupoje, TuQy3usi, 0CMOC, TETUIOOOMEH KUBBIX OPraHU3MOB (BHIbI TCILIONICPEIAYH,
TEIJIOBOE PAaBHOBECHE), FIEKTPUUYECKUE SBICHUS B KUBOU MPUPOJIE, HIEKTPUUECKUE SBICHUS B )KHBOU MPUPOJIE, KolleOaTeIbHbIe IBIKEHUS B
YKUBOM MPUPOE, ONTUYECKUE SBJICHUS B )KUBOM MPUPOJIE, NCHCTBUE paAHAllNK HA )KUBBIE OPTaHU3MBI.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHNE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJIIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX
TEN, KHUAKOCTEH U ra3oB, dJEKTPUUECKHUE CBOMCTBA METAJIOB, AIEKTPOIUTUYECKAS IUCCOLMALINS, TaJIbBAHUKA, CTPOCHUE aTOMOB U MOJIEKYII,
KPUCTAIJIMYECKAs CTPYKTYpa TBEPABIX TeJ, MEXaHU3MbI 00pa30BaHUS KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHaH3.

l'eocpaghus: BIAXHOCTH BO3/yXa, BETPbI, OApOMETp, TEPMOMETP, MarHUTHBIE MOJIOCAa 3eMJIM, 3aJIeKH MArHUTHBIX pyl, (HOTOChEMKA
3eMHOM TOBEPXHOCTH, NPeICKa3aHUuE 3eMIIETPSICEHU.

Texnonoeus: npeoOpa3oBaHUE JABMKEHUH C UCHOJIb30BAaHMEM MEXAHU3MOB, YUET TPEHHUS B TEXHMKE, MOJIUIMITHMKH, HCIOJIb30BaHUE
3aKOHA COXPaHEHHsI UMITYJlbca B TeXHHUKE (pakera, BOJOMET M Jpyrue), ABUraTelb BHYTPEHHErO CrOpaHus, MapoBas TypOuHa, OBITOBOIi
XOJIOJUIBHUK, KOHJIUIMOHEP, TEXHOJOTHH TMOJy4YE€HHUS COBPEMEHHBIX MaTepUalioB, B TOM YHCJIE€ HAHOMATEPUalIOB, U HAHOTEXHOJIOTHH,
AIIEKTPOCTATUYECKasl 3allliTa, 3a3€MJIEHUE JJIEKTpOonpHOOpOB, KCEPOKC, CTPYMHBIH MPHUHTEp, JJIEKTpPOHArpeBaTelbHblE MPUOOPHI,
AIIEKTPOOCBETUTENbHBIE MPUOOPHI, TalbBAaHUKA, JIUHUU 3JIEKTPOIEpead, TeHepaTop MEPEMEHHOr0 TOKa, 3JIEKTPOABUIaTeNb, WHAYKIIMOHHAS
neyb, pajap, paguonpuEMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neus, mpoeKIIMOHHBIHN annapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapes.

Ponp ¢usuku 1 acTpOHOMHHM B SKOHOMHYECKOU, TEXHOJIOTUYECKON, COIMMATILHON M 3TUYECKOU cdepax NesATeTbHOCTH YeIOBeKa, POb 1
MecTO ()M3MKH U aCTPOHOMHHM B COBPEMEHHON HayyHOW KapTHHE MHpa, poib (usnueckoid Teopuu B (HOPMHUPOBAHMU TPEICTABICHUH O
(pu3MdecKoil KapTHHE MHUpPa, MECTO (DM3UUECKON KapTHHBI MUpPa B OOIIEM PSIIy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX NMPEACTABICHUN O

MIPUPOJIE.
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2.3. TemaTn4yeckoe MJIAHMPOBAHUE
39 yacoB

TEMATHYECKOE IINTAHUPOBAHHUE

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
o HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m IpOrpaMMEI Beero KOﬁHTpO.HbeIe HpﬁaKTquCKI/Ie 0BPA30BATEILHBIC
padoThbI padoTbI pecypesi
Pazgen 1. DUBUKA U METOAbI HAYYHOI'O ITIO3HAHUA
11 ®uzrKa 1 METO/JIbl HAYYHOTO MMO3HAHUS 1 bubmorexa LIOK
' A yi https://m.edsoo.ru/7f41bf72
Hroro no pazneny 1
Pa3zgen 2. MEXAHUKA
bubnuoreka [IOK
2.1 Kunevarnia . https://m.edsoo.ru/7f41bf72
bubnuoreka [{OK
2:2 Hunavmia 2 https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpPAaHEHUS B MEXaHHUKE 3 bubmorexa LIOK
' p https://m.edsoo.ru/7f41bf72
Hroro no pazneny 6

Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON TEOPUH 2 bubmorexa [IOK
https://m.edsoo.ru/7f41bf72
bubnmnoreka HOK

3.2 OCHOBEI TEPMOMHAMHKH 3 https://m.edsg).ru/7f41bf72

33 ArperatHpie cocTosiHus BenecTBa. Da3oBwie 1 bubnuotexa [JOK

MIEPEXO0/IbI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 6

Paznen 4. JIEKTPOJAMHAMUKA
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

bub6nmoreka [IOK

41 IEKTPOCTATHIA 2 https://m.edsoo.ru/7f41bf72
42 ITocTostHHBIN 371eKTpUYECKH TOK. TOKH B 3 Bu6muotexa [JOK
Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
43 MaruutHoe noJsie. DJIeKTpOMarHuTHast 3 bubmuorexa [JOK
WHTKLUS https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 8
Pa3nea 5. KOJIEBAHUSA 1 BOJTHBI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 5 bubnnorexa [JOK
KOJICOaHUsI https://m.edsoo.ru/7f41c97c
2.2 MexaHuueckre U 3J1€KTPOMarHUTHHIE BOJIHBI 2 bubmmorexa [IOK
https://m.edsoo.ru/7f41c97c
bubnnorexa [JOK
23 Ok 2 https://m.edscL)g.ru/7f41c97c
Hroro mo pazueny 6

Paznea 6. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI CTIEITUATBHON TEOPUHU 1 bubmmoreka [JOK
' OTHOCUTEIBHOCTH https://m.edso0.ru/7f41c97c
Hroro no pazneny 1
Pa3znen 7. KBAHTOBAS ®U3UKA
. bubnuoreka [IOK
4.1 IeMEHTHI KBAHTOBOU OITHUKU 2 hitps://m.edsoo.ru/7f41c97¢
bu6nmorexa LIOK
4.2 Crpoenne atoma 2 https://m.edsoo.ru/7f41c97c
bubmmoreka IIOK
4.3 ATOMHOE 5171pO 1 https://m.edsoo.ru/7f41c97c
Wroro no pazmeny 5

Paznen 8. 9JIEMEHTBI ACTPOHOMMUWU U ACTPOPU3NKHU

5.1 DNeMEeHTHI aCTPOHOMUU U aCTPOPU3UKU

1

bubmmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pasgeny

1
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OBOBHIAIOIIEE ITOBTOPEHUE

O06o0maroiiee MOBTOPEHUE

3auer
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

39

bu6nmoreka [IOK
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c

HOYPOYHOE IINTAHUPOBAHHUE

Ne KoJsmnuecTBo yacos
Tema ypoka
n/n Bcero

®duszuka — Hayka o npupoje. Hayunsie
METO/bI ITIO3HAHUS OKPYKAKOLIEro MUpa
Poins 1 MecTO du3uku B
(hopMHUPOBaHUHM COBPEMEHHOW HAy4YHOH
KapTHUHBI MUPaA, B IIPAKTUYECKOU
NEeSATEIbHOCTH JIF0AEH

dDopmupyeMble
KOMIIeTCHIIUH

OK 01, OK 02

Mexanndeckoe JBIKCHHE.

[Iepemernienue, CKOPOCTh, YCKOPEHHUE.

PaBHOMEpHOE M paBHOYCKOpPEHHOE

2 MPSIMOJIMHEITHOE TBUYKEHUE. 1
CroOoanoe nagenue. KpuBonuHeitnoe

JIBH>KEHUE. [[BH>KEeHUE MaTepUalIbHOM

TOYKH 10 OKPYKHOCTH

OK 01, OK 02

[IpuHuun otHOocuTenbHOCTH ["anunest.

NHepuyanpHble CUCTEMBI OTCUETA.

IIepsoiii 3akoH HetoToHa. BTopoi

3aKoH HproTOHA /U1 MaTepuanbHON

3 Touku. Tpernii 3akoH HeroToHa 1151 1
MaTepuaIbHBIX TOYEK 3aKOH

BCEMHUpPHOro TAroreHus. Cumna

Tsokectu. [lepBas kocMudeckas

CKOPOCTb.

OK 01, OK 02

Cuna ynpyroctu. 3akoH ['yka. Cuna

TpeHus. Cuiia COpoOTUBIEHUS NPU

JBUKEHUHU TeJa B )KUIKOCTH WUJIU Ta3e.

4 [ToctynarenbHOE M BpaniaTeabHOE 1
JBUKEHHE a0COTIOTHO TBEPAOTO Tela.

MowmenT cuisl. [liiedo cumbl. YcnoBus

paBHOBECHS TBEPAOTO Tl

NMnynbsc MmaTeprabHOW TOYKH.

Nmmynbce cuitbl. 3aKOH COXpaHEHUs

HMITyJbCa. PeakTuBHOE IBH)KEHHE

5 PaboTa 1 MOIITHOCTH CHIIBI. 1
Kunernueckast sHeprust MaTepuagIbHON

tTouku. Teopema 006 M3MEHEHUN

KMHETUYECKON SHEPTUU.

[ToTentmanpHas SHEPTUS YIIPYTO
nedOopMUPOBAHHOM MPYKUHBI, TEa
BOJIM3H MMOBEPXHOCTH 3eMITH
[loTeHnManbHBIC M HEIOTCHIINAIBHBIC
CWJIBL. 3AKOH COXPaHEHUs
MexaHuueckoit snepruu JlabopatopHas
pabora «lccnenoBanne CBs3M pabOTHI
CHJIBI C I3MCHCHUEM MEXaHUYCCKOM
SHEPTHH TeJla Ha IPUMEPE PaCTHKCHUS
PE3UHOBOTO JKT'yTa)

OK 01, OK 02

OK 01, OK 02

OK 01, OK 02




KontponbHas paboTa mo teme
«Kunemaruka. J[unamuka. 3aKOHbI
COXpaHEHUsI B MEXAHUKE

OK 01, OK 02

OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO-
KHMHETHUYECKOM Teopuu. bpoyHoBckoe
newkenue. duddysus. Moaenu
CTPOEHUS Ira30B, )KUIKOCTEW U TBEPABIX
ten. Macca mosekyn. KonuyectBo
Bemtectra. [loctostHHas ABoraapo

TennoBoe paBHOBecue. M ieanbHblii ra3
B MKT. OcnoBHoe ypaBuenne MKT.
AOcomoTHas TemMIepaTypa Kak Mepa
cpeaHel KHHETUYECKON SHEPrUuun
JIB>KEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knanelipona. 3akoH
HanbTona. ['a30BbIe 3aKOHBI.
JlaboparopHas padorta «MccnenoBanue
3aBUCUMOCTH MEXIY IapamMeTpamu
COCTOSIHHS pa3peKEHHOT'0 Ta3a

OK 01, OK 02

OK 01, OK 02

10

11

12

13

Buytpennss sneprus
TGpMOI{HH&MH‘IGCKOﬁ CUCTCMBI.
KomuyecTBo TemioTs! u padora.
BryTpeHHss d3HEprus 0JHOATOMHOIO
HJICJIbHOTO T'a3a, TEPMOJMHAMUYECKOM
CUCTCMBI. KOJ’II/I‘IGCTBO TCIUIOTHI 1
pabota. BuyTpenHsist sHeprus
OJHOQTOMHOTI'0O HICaJIbHOI0 ra3a. Buasl
Terionepeaun. Y 1eapHast
TEIJIOEMKOCTh BEIIECTBA.

IlepBblii 3aKOH TEPMOAVMHAMUKH U €TI0
MIPUMEHEHHE K N30IPOLIECCAM.
Heo6paTumocTs npolLeccoB B MpUpoIe.
Bropoii 3ak0H TepMOIMHAMUKHU.
[Ipunuun nevictus u KIIJ[ rernnoBoit
MamuHbl. [{ukn Kapao u ero KII/I.

KonTponbhas pabota no teme
«MonexynspHas ¢puzuka. OCHOBBI
TEPMOIAUHAMUKN>

[TapooGpa3oBanue U KOHIEHCAITHS.
Hcnapenue u kunenue. AGCONOTHAS U
OTHOCHTEJbHAs BJIAKHOCTh BO3/1yXa.
Tsépnoe teno. Kpucrammueckue u
amopdHbIe Tena. AHU3OTPOIIHS
CBOMCTB KpHcTaioB. JKuakue
kpuctaisl. Cyonumanus. Y paBHeHHE
TEIUIOBOrO OajaHca

OK 01, OK 02

OK 01, OK 02

OK 01, OK 02

OK 01, OK 02

14

OnexTpuszanus Tei. JNEKTPUIECKUN
3apsa. [IpoBOAHMKH, NUAIIEKTPUKH U
MIOJIYTIPOBOIHUKH. 3aKOH COXPaHEHUS
JIEKTPUUECKOTO 3apsiia. 3aKOH
Kynona. HanpsxénHocTb

OK 01, OK 02
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aNeKTpudecKoro noss. [IpuHiun
CYTIEPIIO3UIINH JIEKTPUUECKUX TTOJICH.
Pabota cwit anexkTpocTaTHieckoro
nonad. ITorenmuan. PasHocTh
MMOTEHIINATIOB

15

[IpoBOAHMKY U TUAIEKTPUKH B
ANEKTPOCTATUYECKOM II0JIE.
DnekTpoémMkocTh. KoHnaencarop.
JlaboparopHas pabora "M3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa'.
DnexTpocTaTHuecKas 3alluTa.
3azemIieHue AJIeKTPOIpruOOpPOB

OK 01, OK 02

16

17

DnekTpuyeckuii Tok. ConpoTUBIICHUE.
3axon OMa 11 yyacTKa LEenu.
[TocnenoBarenpHOE, TapaIEIBLHOE,

CMCHIAHHOC COCANHCHUC ITPOBOAHHKOB.

PaboTta u MOLTHOCTH AIEKTPUUECKOTO
ToKa. 3akoH Jlxxoynsa-Jlenna. 3akoH
Owma 17151 moJHOM (3aMKHYTOI)
BJIEKTPUYECKON LIECTIH.

JlaboparopHas pabota «3mepeHue
OJ1C ucToyHUKa TOKA U €T0
BHYTPEHHETO COIPOTHUBIICHUS
DNeKTpOHHAs TPOBOIUMOCTH TBEPIABIX
METaJUIOB. 3aBUCUMOCTD
COIPOTHUBIIEHUS] METAIIIIOB OT
Temreparypbl. CBEpXIPOBOANMOCTD.
DNEeKTPUUECKUN TOK B BaKyyMe.
CBoiicTBa 2JIEKTPOHHBIX ITyYKOB.
[TonynpoBOIHUKH.

OK 01, OK 02

OK 01, OK 02

18

19

20

DNeKTpUYECKUi TOK B pacTBOpax U
pacrmiaBax 3JIeKTPOJIUTOB.
DNEKTPOTUTHYECKAS JUCCOIUAITHS.
DReKTponn3. DNEKTPUIECKHIl TOK B
razax. CaMOCTOSATEIbHBIA 1
HECaMOCTOSITENbHBIN pa3psa. MonHus.
IInazma

ITocTosTHHBIE MATHUTEL K UX
B3auMoAecTBHEe. MarHuTHOE IOoJIE.
Bektop MarHutHOM MHAYKIMH. JInHIM
MAarHMTHOM MHAYKUHUH. MarHuTHoe
MOJIE€ TPOBOJHUKA C TOKOM.
JlaGopatopnas pabora «3yuenue
MArHUTHOTO TOJISI KaTYIIKH ¢ TOKOM)

JlelicTBME€ MarHUTHOTO TTOJIS HA
IIPOBOJHMK C TOKOM, Ha JIBMKYILYIOCS
3apsKeHHYIo yactunly. Cuna Jlopenua.
Pa6ota cunbl Jlopenna.
OneKTpOMarHuTHasi UHIYKIUS.
JlaGopatopnas pabora «lccnenoBanue
SIBJICHUSI SJIEKTPOMAarHUTHOM

OK 01, OK 02

OK 01, OK 02

OK 01, OK 02
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HHAYKOUNA

21

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. 9J1C caMOMHAYKLIUN.
OHeprust MarHUTHOTO NOJIS KaTYILKH €
TOKOM. DJIEKTPOMarHUTHOE I0JI€.
KontponbHas pabora no teme

«MarnutHoe noJie. DIeKTpOMarHuTHas

HUHAOYKIOUS»

OK 01, OK 02

22

23

24

CB0OOIHBIE MEXaHNYECKIE KOIeOaHusl.

I"apmonmnueckue KoneOaHusl.
[IpeBpareHue SHEPTrUN.
KonebarenbHblil KOHTYD.

JlaboparopHas padora «/ccnenoBanue

3aBUCUMOCTH MIEPUOJA MaJIbIX
Koje0aHuil Tpy3a Ha HUTH OT JAJTUHBI
HHUTH U MacChl Tpy3a»

Ilepemennsblit Tok. CUHYCOUJAJIbHBII
IIEpEMEHHBIN TOK. MoIHOCTh
MepeMeHHOT0 ToKa. Tpanchopmarop.
Y CTpONCTBO U NPAKTUYECKOE
MIPUMEHEHUE IEKTPUUYECKOTO 3BOHKA,

réHeparopa rICpeMCHHOro ToOKa, JIMHHUIT

aNeKTponepeaay
3Byk. CkopocTb 3ByKa. [ poMKOCTb
3ByKa. Beicora Tona. TemOp 3ByKa.
ONEKTPOMAarHUTHHIE BOJIHBI.
[TpuHIUTIBI paAMOCBSI3U U
TEJIEBUACHHUS.

OK 01, OK 02

OK 01, OK 02

OK 01, OK 02

25

26

KonrtponsHas pabdora «Konebanus u
BOJTHBI»

[IpsmonnHENHOE pacpOCTpaHEHHE
CBETa B OJHOPOJHOM cpenie. 3aKOHbI
oTpaxxeHus ceera. [loctpoeHune
1300pakeHUH B IIIOCKOM 3€pKalie.
[Ipenomnenue ceta. [loaHoe
BHYTPEHHEE OTPAXKEHUE.
JlabopaTtopHas pabota «3mepenne
MOKAa3aTels MPETOMIICHHSI CTEKIIa

OK 01, OK 02

OK 01, OK 02

27

JInnssel. lucnepeus cBeTa.
Nutepdepennius ceta. udpakius
cera. JludppakironHas pemerka
[TonepedHOCTH CBETOBBIX BOJIH.
[Monspuzanus ceera JlaboparopHas
pabora «lccnenoBanue CBOMCTB
1300pakeHU B JIMH3aX»

OK 01, OK 02

28

[ToctynaTel cnennalbHON TEOPUU
OTHOCUTEIBHOCTH OTHOCUTEILHOCTD
OJIHOBPEMEHHOCTH. DHEPIHUs U
UMIYJIbC PEIATUBUCTCKON YACTHUIIBI.
CBs13b Macchl € HEpTuen u
WMIYJbCOM. DHEPIrus MOKos

OK 01, OK 02
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KontponbHas padota «OnrTuka. OK 01, OK 02

29 OCHOBBI CIeIMATBHON TEOPUHU 1
OTHOCHUTEIIbHOCTH»
30 ®otonsl. Dopmyna [Inanka. Jueprus u 1 OK 01, OK 02

umMnynbe poroHa. PoTorphexT.

JaBneHnue ceeta. XMMHYECKOE OK 01, OK 02
JNIEUCTBHUE cBEeTA. TeXHUUECKUE
yCTpoiicTBa: (DOTOITEMEHT,
(dhoTomatuuk, coHeUHas Oarapes,
cBetouo/1. Pemenue 3amad mo teme
«DJIEMEHTbI KBAHTOBOM OITHKH)

31

Monens atoma Tomcona. OnbBITEI OK 01, OK 02
Pesepdopna o paccessHUIO 0-9acTHIL.

[TnanerapHas Mojiens aToma

[Tocrynater bopa. U3nyuenue u

32 rorJyioneHrue GoToHoB Buapl CieKTpoOB. 1

BonHoBEIe cBoiicTBa yacTull. BoaHEI fe

Bbpoiina. KopnyckynsipHO-BOJIHOBOM

nyanu3Mm. CIOHTaHHOE U BBIHY)KJICHHOE

U3Iy4yeHue

OTkpbITHE PaIUOAKTUBHOCTH. ONBITHI OK 01, OK 02
Pesepdopna CroiictBa anbda-, 6era-,
ramMma-usiydeHus. OTKpbITHE IPOTOHA
u HeriTpoHa. M3otomnbl. Anbda-pacma.
DNEeKTPOHHBIA U O3UTPOHHBIN OeTa-
pacnan. 'aMMa-uzimyuenue. DHeprus
CBSI3M HYKJIOHOB B sijipe. SlnepHbie
peakuuu. SInepHslil peakTop.
DOnemeHTapHbIe YacTUlbl. OTKpPBITHE
MIO3UTPOHA

33

Co3Be3nus, spkue 3BE3/1bl, MIAHETHI, OK 01, OK 02
ux BuAnMoe BuxeHue. CoaHevHas

cucrema. 3Be3fbl. I'anaktuku. YepHbie

34 JBIPBI B i7Jpax rajakTuk. BeenenHas. 1

Paz6eranue ranaktuk. Teopus

bonpmioro B3peiBa. Pennkrosoe

n3iyuyeHue. MerarajnakTuka

35 O6o06mmatoniee MOBTOPEHUE 1
36 O6o061matoniee MOBTOPEHUE 1
37 O6o06mmaroniee MOBTOPEHUE 1
38 O06o06aromee MOBTOPECHUE 1
39 3auer 1

3. YCJIOBUSA PEAJINBAIIUU ITPOT'PAMMBI ITIPEJIMETA
3.1. TpedoBaHusi K MUHUMAJIbHOMY MAaTePHAJbHO-TEXHHYECKOMY 00ecIedeHn 0

Jns peanuzanuy IpOTpaMMbl AMCUUIUIMHBL JIOJKHBI OBITH IMPEIyCMOTPEHBI CIIEIYIOIINE
CHelHalbHble TOMEIIEHHUs: y4eOHbI KaOuHeT ¢GU3MKW W/WiaM y4eOHOW (pu3HUecKon
nabopaTopuH.
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OGopynoBanue ydeOHOTO KaOwHeTa (HarmsgHele mocoOus): OOopymoBaHwe y4uyeOHOTO

KaOuHeTa:

ook whE

[udposas madboparopust Mo GU3KMKE ISl YIUTEIIS;

[Hudposas madopatopus o Gpusmke 1 yUCHHUKA,

Becsl TexHu4ecKue ¢ pa3HOBECAMHU;

KommiekT 1711 1a60paTOpHOTo NpakTUKyMa 10 OINTHKE;

KommiekT 1711 1a60paTOpHOTo NpakTUKyMa 110 MEXaHUKE;

Kommuexkt i n1abopaTopHOro MpakTHKyMa IO  MOJIEKYJSIpHOM — ¢Qu3uke U

TEPMOANHAMHKHU,

7.
8.

Kommiekt st 1abopaTopHOTro MpakTUKyMa TI0 3JIEKTPUYECTBY (C TeHEpaTOpOM);
KoMIuiexT /it u3yueHus: BO30OHOBIIIEMbIX HCTOUHHUKOB 3HEPTUU (COJIHEUHOW, BETPOBOM

SHEPTuu, OM0-, MEXaHUYECKOH M TEPMOIJICKTPUICCKON SHEPTETUKH );

9.

10.
11.
12.
13.

AmniepmeTp J1abopaTOpHBIii;

BoasT™eTp 1abopaTopHbIii;

Konopumerp ¢ Habopom KanopuMeTpUUECKHX Tell;

TepmomeTp 1aGopaTOpHHBIif;

KoMruiekT amst u3yueHus OCHOB MEXaHUKH, THEBMAaTUKU U BO30OHOBIISIEMBIX HCTOUHHUKOB

SHEPruy;

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

bapomeTrp-anepounpn;

bitox nuTanus perynupyemsli;

Be6-kamepa Ha TOJIBHYKHOM IITAaTHBE;

Buneoxamepa g paboTsl ¢ ONTHYECKUMU PUOOPaMH;
I'eneparop 3ByKOBOM;

['urpometp (cuxpomerp);

I'py3 HabOpHBIIA;

JluHaMoMeTp 1IEMOHCTpalMOHHBIH;

KommnekT nocyipl 16eMOHCTPAlMOHHOW C PUHAJICKHOCTIIMU;
MaHoMeTp KUAKOCTHOM JEMOHCTPALIMOHHBIN;

MeTtp neMOHCTpallMOHHBIH;

MHUKpPOCKOI IEMOHCTPAILIMOHHBII;

Hacoc Bakyymnslii KomoBckoro;

CTonuK nMoAbEeMHBIN;

[lITaTuB AEMOHCTPAIMOHHBIN (HPU3HUECKUA;

ONEeKTPOIINTKA;

HaGop neMoHCTpaioHHBIN TT0 MEXaHUYECKUM SIBIICHUSIM;
HaGop neMoHCTpanoHHBIN IO TMHAMHKE BPaIaTeIbHOTO IBIKCHHUS;
HaGop neMoHCTpanoHHBIN 110 MEXaHUYECKUM KOJICOaHUsIM;
HaGop neMoHCTpaliioHHBIN BOJTHOBBIX SIBICHUH;

Benepko Apxumena;

MasTauk MakcBeia;

Habop ten paBHOTO 00BEMA;

HaGop Ten paBHOIi Macchl;

[Tpubop mist nemMoHcTpaIuu aTMOChHEpPHOTO TaBJICHHS;
[Ipu3ma, HaAKIOHSIOIIASICS C OTBECOM;

Poiuar nemMmoHCTpanOHHBIN;

Cocyapl cooOmIaronmecs,
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42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

CrakaH OTJIMBHON AE€MOHCTPAlOHHbIN;

Tpy6ka HproToHa;

[ITap ITackais;

Habop 1eMOoHCTpaIMOHHEIH 110 MOJIEKYISIPHOU (PU3UKE M TETIJIOBBIM SIBJICHHSIM;
Habop 1eMOHCTpaIMOHHEIH 110 Ta30BBIM 3aKOHAM;

Ha6op xanumisapos;

TpyOka it feMOHCTpaIii KOHBEKITUU B KUIKOCTH;

LumuHIpBl CBUHIIOBBIC CO CTPYTOM;

[Tap ¢ konbIOM;

BEICOKOBOIBTHEIN HCTOYHUK;

I'eneparop Ban-ge-I'paada;

Jlo3umerp;

KamepToHnbl Ha pe30HAHCHBIX SIIMKAX;

Kommiekr mnpubopoB W NPUHANICKHOCTEH  JUIsI  JIEMOHCTPAIlMd  CBOWMCTB

QJICKTPOMAaruuTHLIX BOJIH;

56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.

Kommiekt npubopoB 17151 U3y4eHUs IPUHIMIIOB paiuoNprueMa U paJuorepeiaun;
KoM1uiexT npoBo10B;

Maruaut nyroodpasHblii;

MarsuT noJIOCOBOM JIEMOHCTPALIMOHHBII;

MarmHa 35ekTpodopHasi;

MasATHHK JIEKTPOCTaTUYECKHN;

HaGop 1o uzyueHno MarHuTHOTo MoJjisi 3eMJIu;

HaGop neMOHCTpallMOHHBIHN 110 MATHUTHOMY HOJIIO KOJIBLIEBBIX TOKOB;
HaGop neMOHCTpalMOHHBIH 1O MOTYIPOBOIHUKAM;

HaGop neMOHCTpallMOHHBIH 110 TOCTOSIHHOMY TOKY;

HaGop neMOHCTpalMOHHBIH 0 3IEKTPHUECKOMY TOKY B BaKyyMe;
Habop neMoHCTpaimoHHbIH 10 3JIEKTPOIMHAMUKE;

Habop 115 neMoHCTpanuu MarHuTHBIX MOJIEH;

Habop nns neMoHCTpanuu 371eKTpUYEeCKUX MOoJIeH;
Tpanchopmarop yueOHbIH;

ITanoyka cTekysiHHAS,

[Tanouka s00HUTOBAS;

[Tpubop Jlenua;

Crpenky MarHUTHBIE HAa IITAaTUBAX;

CynraH 351eKTpOCTaTUYECKUH;

[IITaTuBBI U30JIUPYIOIIHE;

DNeKTpOMarHuT pa3z0oopHbIit;

Habop neMoHCTpaliMoOHHBII 10 TEOMETPUUYECKOM ONTHKE;

HaGop neMOHCTpallMOHHBIH 1O BOJIHOBOM OMNTHKE;

CriekTpocKoI ABYXTpYOHBIH;

HaGop cniekTpanbHbIX TPYOOK ¢ HCTOUHUKOM MUTAHHUS;
VYcranoBka st u3ydenus porodddexra;

Ha6op nemoHcTpanronHslii o moctosiHHOM [1nanka;

KommiekT HarsagHbIX MOcOOUH 1715l TOCTOSTHHOTO MCIIOJIb30BaHMS,
KommiekT mopTpeToB 1j1st opopMiieHus: KaOWHETa,

KoMmrmuiekT 1eMOHCTparimOHHBIX yYeOHBIX TAOJIHII.
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3.2. Y4eOHO-MeToAnYeCcKoe o0eceyeHue

3.2.1. OcHOBHbBIE HCTOYHUKHU
e Msakume ['.4., byxouneB b.b., Corckuii H.H. / Tlom pen. IlapdeHTbeBoii
H.A.®wu3uka. 10 knace. Yuebnuk. bazoBeiii 1 yriayOnéHHbIN YPOBHU
e Msakume ['.4., byxouneB b.b., Corckuii H.H. / Tlom pen. IlapdeHTbeBoii
H.A.®u3uka. 11 xnacc. YueOHuk. bazoBbliil 1 yriayOn€HHbIN ypOBHU

3.3 Oprasamszanusi o0pa3oBaTeIbHOI0 NpoLeECCA HA 3aHATHAX MO y4eOHOMY
npeamMery

Peasunzanus BocnuTATEJbHBIX ACNIEKTOB B ponecce y4eOHbIX 3aHATHIA

Ha 3aHATHSAX HCHOJB3YIOTCS BOCIUTATEIbHBIE BO3MOYKHOCTH COJEP)KAaHUS Yy4eOHOIo
npeaMeTa 4epe3 Co3AaHue OIaronpusTHBIX YCIOBHH ISl IproOpeTeHusl 00yJaroIuMICs OIbITa
OCYILECTBJICHHUS] COLMAIIBHO 3HAYUMBIX JIeJ, Iepegady oOydyarollMMCsl COLMAIbHO 3HAYMMBbIX
3HaHWUM, pa3BUBAIOLIME HUX JHOOO03HATEIBHOCTh, IO3BOJISIONIME MpPUBJIEYb WX BHHUMAaHUE K
SKOHOMHYECKUM, TIIOJIMTHYECKUM, OSKOJIOTMYECKMM, TI'yMAaHHUTapHbIM MpoOjeMaM Hallero
obmrecTBa, GOpMUPYIOMIHE NX TYMAHUCTHYECKOE MUPOBO33PEHUE U HAYYHYIO KapTUHY MHpA.
Hcnosb30BaHne AKTHBHBIX H HHTEPAKTHBHBIX (hOpPM NPOBeAeHUS 3aHATHIA
B wmensix peanuzanuum KOMIETEHTHOCTHOIO IO/XO0/d, IPEIyCMOTPEHO HCIOJIb30BaHUE B
00pa30BaTeIbHOM TPOILIECCE AKTUBHBIX M HWHTEPAKTUBHBIX (OPM MPOBEAEHUS 3aHATUH
(KOMIIBIOTEPHBIX CHUMYJISLIMMA, JIEIOBBIX M pOJIEBBIX HUIP, pa3bopa KOHKPETHBIX CHUTYalluH,
NICUXOJIOTHYECKUX M UHBIX TPEHUHIOB, IPYMIIOBBIX JUCKYCCHI) Ui (OPMHUPOBAHUSA U PA3BUTHUS
00X 1 Mpo¢eCcCUOHATBHBIX KOMIETEHINN 00yYaroXCsl.

3.4. OcobenHocTn peajusauuu nporpammsl ¢ npumenenuem 10T u 30

B o0cobbix ciydasx (KapaHTHH, aKTHMpPOBAaHHBIE JHM U Jp.), BO3MOXHA OpraHU3aIUsg
yuebHOro mpouecca B (opMe  JTUCTAHIIMOHHOTO 0O0y4deHMsI (JIEKTPOHHOE O0O0ydeHHe U
JMCTaHIIMOHHBIE 00pa3zoBaTebHble TeXHONOTUN). [loa 31MeKTpoHHBIM 00yuyeHHEM MOHUMAeTcs
opranu3zais 00pa3oBaTeNbHON IEATEIIFHOCTH C IPUMEHEHHEM CoZepKamiencss B 0a3ax JTaHHBIX
U HUCHOJB3yeMOW Tpu  peanu3aluu  oOpa3oBaTeNbHBIX HporpaMM  HHpOpMaluu U
obecrieunBarOMX €€ 00padoTKy HHGOPMAIIMOHHBIX TEXHOJOTHUM, TEXHHUYECKUX CPEICTB, a
TaKkke HWH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHBIX CeTel, oOecrneynBaomuxX mepeaady Io
JVHUASM CBSI3M yKa3aHHOW WH(GOpMAIMH, B3aMMOJICHUCTBHE OOYYArOMIUXCS M TMEeAarorHuecKuX
pabotHukoB. Ilog OUCTAaHIIMOHHBIMH OOpPa30BaTEIbHBIMH TEXHOJOTMAMU IOHUMAIOTCS
o0pa3oBaTeNbHbIC TEXHOJOTHH, pealn3yeMble B OCHOBHOM C NpPHMEHEHHEM WH(OPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHBIX CETe MpH OMOCpeJOBaHHOM (HAa pacCTOSHUU) B3aUMOACHCTBUU
00yJaromuXxcsl ¥ eIarornIecKux pabOTHUKOB.

JlucTaHIIMOHHOE  O0y4yeHHe, B  3aBHCHUMOCTH OT TEXHHUYECKHMX BO3MOXKHOCTEH
00y4aromuxcsi, MPOBOJUTCS C MCIIOJIE30BAaHHEM TaKUX (OPM MPOBEICHUS 3aHATUH KaK OHJIAH-
YPOKH, OHJIAlH-KOH(EpEeHIINH, OHJIAWH-JIEKINH, UCIOJIb30BaHUE BHUICOYPOKOB, IMpE3CHTAIH,
BO3MOXKHOCTEH AJIEKTPOHHBIX 00pa3zoBaTesbHbIX Iathopm Yuu PV, pemry EI'D, POII u nap, a
TakK K€ B aJbTEPHATUBHBIX (hopMax, MpeaycCMaTPUBAIOIINX PadOTy 00YyJaIOLIMXCs IO OCBOCHUIO
NPOTPAMMHOTO MaTepHall C YYEOHBIMH W JUAAKTHYECKUMH TOCOOWSMH, MapUIpyTHBIMA
auctamu. JlucTaHIIMOHHOE 00Y4YeHUE COMPOBOKIACTCSI KOHCYIBTUPOBAHUEM O0YUYAIOIIMXCS U UX
ponuTeneit (3aKOHHBIX TPEICTABUTENEH ) B JIFOOOM TOCTYIMHON JUCTAHITMOHHOM (opme.

OOyuatonMess 00ecriedeH JIOCTYNl K pecypcaM 3JeKTPOHHO-OMOIMOTEUHOM CHCTEMBI
(anmexTponHOM 6ubmnoreke) FOpaiit u Jlans.
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4. KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHMUSA NIPEIMETA

KOHTpOJ’[L H OLCHKa pC3yJIbTaTOB

OCBOCHUA y‘I€6HOF0 npeaMeTa OCYIICCTBIIACTCA

MpernoiaBaTesieM B MPOIECCE MPOBEACHUS MPAKTUYECKUX 3aHATHH, TECTUPOBAHHS, a TaKKe
BBITIOJTHEHMS 00YJarOIIUMHUCS UHIUBUAYATBHBIX 3a/IaHUH.

Texkymuit KOHTPOJIb U MPOMEKYTOUYHAS aTTECTAIUs MPEAyCMATPUBAIOT BBITIOJIHEHHE padoT (MX
94acTH) B TECTOBOW (opMe, COCTABIICHHBIX Ha OCHOBe 3amanmu u3 Oanka DUOKO (BIIP B
CIIO) u otkperToro 6anka 3ananuii ®UIN mo noaroroske k EI'D.

Pe3yabTaThl 00yuenus
(ocBO€HHbIE€ YMEHHS, YCBOEHHbIE 3HAHUA)

@DopMbI U METO/IbI KOHTPOJISI M OLIEHKH
pe3yJbTATOB 00y4YeHusl

YMmenns:

OTNHUCHIBATh M OOBSCHATH (DU3UUCCKHUE SBICHHUSI U
CBOMCTBA TEII

- OLICHKA Pe3yJbTaTOB BBIMOJIHEHHS JTa00OPaTOPHBIX
pabot
- YCTHBIHM onpoc

OTJIMYATh I'MIIOTE3bI OT HAYYHBIX T60pI/Iﬁ

-ICBMEHHAs! IPOBEPKa
- OIICHKA Pe3yJbTATOB MPAKTHYECKUX PadOT

JIeNIaTh BBIBOJBI HAa OCHOBE JKCIIEPUMEHTAIBHBIX
JAHHBIX

- IMCbMCHHAs INPOBEPKa

- OIICHKA PEe3yJIbTATOB MMPAKTHYECKUX paboT

- OILIEHKA PE3yJIbTATOB BBIMOIHEHHS JTA00PaTOPHBIX
pabot

IIPUBOJUTH  IIPUMEPBI, IOKA3bIBAIOIIKAE, 4YTO
HaOJIIONEHHUS U SKCHEPUMEHT SIBIISIIOTCSI OCHOBOU
JUTSI BBIABMDKEHUS THUIIOTE3 U TEOPUU

- OLICHKA PEe3yJIbTaTOB BHIITOIHEHHS JIAOOPATOPHBIX
pabot
- OLICHKA Pe3yJbTaTOB MPAKTUYECKUX PabOT

IIPUBOJUTH IIPUMEPBI IPAKTUYECKOTO
UCTIOJIb30BaHMs (PU3UUECKUX 3HAHUH

- OLIEHKA Pe3yJIbTaTOB BBINOJIHEHHS 1a0OPaTOPHBIX
pabot
- YCTHBIH onpoc

BOCIIPUHUMATH 1 HA OCHOBE TOJyYEHHBIX 3HAHUMA
CaMOCTOSATENBLHO OIICHHWBaTh  MH(OPMAIHIO,
conepkanrytocs B coobmenusix CMU u T. 1.

- YCTHas IIpOBEpKa
- MMChMEHHasl MPOBepKa

IMPUMCHSATL IIOJIYYCHHBIC 3HAHUA MJIA PCIICHHA
bu3NUeCKUX 3a/1a4

- NUCbMEHHAsS IPOBEPKA
- OIIEHKA PE3yIhTaTOB MPAKTUIECKUX pabOT
-TECTOBBIN KOHTPOJIb

OTIpEICIIATh XapakTep (PU3MUECKOro mporecca Mo
rpaduky, Tabmure, popmyie

- OIICHKA PE3YJIbTATOB BEHITIOJIHEHHUS J1a00PATOPHBIX
pabot
- OIICHKA PE3YJIbTATOB MPAKTHYECKUX PaboT

U3MEPSTH psn (buznveckux BEJINYHH,
NPEJICTABISIS PE3yJIbTAaThl M3MEPEHUH € y4eToM
UX MOTpemHoCTeN

- OIICHKA PE3YJIbTATOB BBINIOJIHEHHUS J1a00paTOPHBIX
pabot

3HaHuA:

CMBICJI IOHATHUH

- YCTHas IpOBEpKa
- TECTOBBIN KOHTPOJIb

CMBICJI (1)I/ISI/IT-ICCKI/IX BCIINYNH

- MIChMEHHAs MPOBEPKa
- OIICHKA Pe3yJIbTaTOB MPAKTHIECKOM paboThI

CMBICJI (1)I/I3I/IIICCKI/IX 3aKOHOB

- TECTOBBII KOHTPOJIb
- OIICHKA PE3YJIbTATOB MPAKTHUECKOMN paboThI
-yCTHas MpoBepKa
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| B/ POCCHICKHX 1 3apyGeXKHBIX YUCHBIX | - yerHas nposepka

Kpurtepuu oneHnBanus

OneHKa MMCbMEHHbIX CAMOCTOAATENIbHbBIX H KOHTPOJILHBIX PadoT

Onenka «5» ctaBuTCs 3a paOOTY, BBIIOJIHEHHYIO 0€3 OIMOOK M HE0YETOB UM UMEIOLLYIO
He 0oJiee OIHOTO HEAOYEeTa.

Onenka «4» craBuUTCs 3a pabOTYy, BBIIOJIHEHHYIO MOJIHOCTBIO, HO MPU HAJIMYUM B HEW: a)
He OoJiee 0/1HOM HerpyOoil OMOKY M OHOTO HeJoveTa, 0) WK He 0oJiee IBYX HEJJOYETOB.

Onenka «3» CTaBUTCS B TOM Cllyyae, €CIM YYEHUK IPABUIBHO BBIIOJHWI HE MEHee
MOJIOBUHBI PabOTHI WM JOMYCTUI: a) He Ooyiee ABYX rpyObIX ommOOK, 0) win He Ooee OJTHON
rpyOoi ommOKH U OJHOTO HelodeTa, B) WM He Oojee ABYX-TpPeX HErpyObIX OIIMOOK, T') WU
OJIHOI HerpyOoii OoIIMOKHM U TpeX HEJT0YETOB, A) UM IPU OTCYTCTBUU OIIHUOOK, HO NPU HATUYUU
4-5 Heno4eToB.

Onenka «2» CTaBHTCS, KOT/Ia YMCIO OMIMOOK M HEJOYETOB INMPEBOCXOAUT HOPMY, MpPHU
KOTOpPOH MOKET OBbITh BBICTAaBJIEHA OLIEHKA «3», WM €CIIM IPaBWJIBHO BBIOJHEHO MEHee
MIOJIOBUHBI PaOOTHI.

OneHKa YCTHBIX OTBETOB

Onenka «5» CTaBUTCA B TOM CiIydae, €CIM ydYalluiicsa: a) OOHApy>KMBaeT IOJHOE
IOHUMaHHe (PU3NYECKON CYIIHOCTH PAacCMaTPUBAEMBIX SIBICHUI M 3aKOHOMEPHOCTEH, 3HaHUE
3aKOHOB M TEOpPUH, YMEET MOATBEPIUTh MX KOHKPETHBIMU IMPHUMEPaMH, NPUMEHHTh B HOBOU
CUTyallUd M TpPH BBIIOJHEHUU IPAKTUYECKUX 3aJaHuii; O) JaeT TOYHOE OIpejeleHue u
UCTOJIKOBAaHUE OCHOBHBIX MOHSATHH, 3aKOHOB, TEOPHH, a TaKXKe IPaBHILHOE ONpeAeICHNE
(bU3MUeCKUX BEJINYMH, UX €IUHUI] U CIOCOOOB U3MEPEHMSI; B)TEXHUUYECKH TPAMOTHO BBIMOIHSAET
¢u3nvecKue ONBITHI, YEPTEXKH, CXEMbI, TpadUKH, COIMYTCTBYIOIIME OTBETY, NPaBUIBHO
3anuchIBaeT (POPMYJIb, MOJIb3YSICh MPUHATON CUCTEMOH YCIOBHBIX 0003HAUYEHUH; I') IPU OTBETE
HE TIOBTOPSET JOCJIOBHO TEKCT Y4YeOHHMKA, a yMeeT OToOpaTh TJIaBHOE, OOHapyXWBaeT
CaMOCTOSITENIbHOCTh U apryMEHTHPOBAHHOCTh CY)KJIEHHH, yMeeT YCTaHOBUTb CBSI3b MEXIY
U3y4aeMbIM M paHee W3yYeHHBIM MaTepHajoM IO Kypcy (H3HKH, a TaKkke C MaTepHajoM,
YCBOEHHBIM TpU M3YyYEHMM JPYTUX CMEXKHBIX NPEAMETOB; J) YyMEET MOJKPENUTh OTBET
HECIIO)KHBIMH JIEMOHCTPAIIMOHHBIMH  OIIBITAMH; €) YMEeT JejaTh aHaiu3, OO0OOIIeHUs u
COOCTBEHHBIE BBIBOJABI IO JaHHOMY BOIPOCY; K) YMEET CaMOCTOATENbHO M pPalMOHAJIBHO
paboTaTh ¢ y4eOHUKOM, TOTOJHUTEIBLHOM TUTEPATypOl U CIIPABOYHUKAMHU.

Onenka «4» craBUTCS B TOM cjydae, €CIM OTBET YJOBJETBOPSIET HA3BaHHBIM BBIIIE
TpeOOBaHUSAM, HO Yy4alllMiics: a) JOMyCKaeT OJHY He rpyOyro omuOKy win He Oosee ABYX
HEJI0UETOB U MOXKET UX MCIPABUTH CAMOCTOSTENIBHO, UM MPU HEOOJBIION MOMOIIH yUUTeNs; 0)
HE 00JIaJlaeT JOCTaTOYHBIMH HAaBBIKAMH pabOTHI CO CHpPAaBOYHOW JHTEpaTypod ( Hampumep,
YUEHHK YMEET BCe HalTH, MPaBUILHO OPUEHTUPYETCS B CIIPAaBOYHHUKAX, HO pabOTaeT MeIJICHHO).

Onenka «3» CTaBUTCS B TOM clly4yae, €CiIM yYalluiicsl MpaBUIbHO MOHUMAET (PU3NYECKYIO
CYIIHOCTh pacCMaTPHUBAEMBIX SBJICHUN U 3aKOHOMEPHOCTEH, HO MpH OTBETE: a) OOHAPYKUBAET
OTJeNbHBIC TIPOOEITBI B YCBOSHHUH CYIIECTBEHHBIX BOIIPOCOB Kypca PU3UKH, HE TPENSATCTBYIOIINE
JanbHEeHIIeMy YCBOEHHIO MPOrpaMMHOTO MarepHuaia; ©) HWCHBITBIBAET 3aTPyAHEHUS B
NPUMEHEHUN 3HaHWH, HEOOXOAMMBIX IS PEIICHHS 3a/1a4 Pa3IMYHBIX THUIIOB, MPH OOBSICHEHUH
KOHKPETHBIX (DM3UYECKUX SBJICHUH HAa OCHOBE TEOPUUM U 3aKOHOB, MJIM B IOJITBEPKIACHUU
KOHKPETHBIX IIPUMEPOB MPAKTHIECKOTO MMPUMEHEHHS TEOPUH, B) OTBEUAET HETIOJIHO HAa BOIPOCHI
yuutens ( ymyckas M OCHOBHOE), WJIM BOCHPOHM3BOJIUT COJIEpXKaHME TeKcTa ydeOHHKa, HO
HEI0CTaTOYHO MOHMUMAET OTJIENIbHBIE MOJIOKEHHS], UMEIOIINE Ba)KHOE 3HAYCHHE B 9TOM TEKCTE,
r) oOHapy>KMBAeT HEAOCTATOUYHOE MOHWMAHHE OTIENIBHBIX IOJIOKEHUH MPU BOCIPOU3BEICHUU
TEKCTa y4e€OHMKA, WJIM OTBEYAeT HEMOJHO Ha BONPOCHI YUMTENs, AOIYCKas OJIHY-IBE IpyOble
OLIMOKH.
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OneHka «2» cTaBUTCA B TOM Cllydae, €CIIM YYEHUK: a) HE 3HAeT U HE IOHUMAET
3HAYUTENIBbHYIO WJIM OCHOBHYIO 4acTb NPOTrPaMMHOIO MaTepuana B Ipelenax MOCTaBIEHHBIX
BOIIPOCOB, 0) WM UMEET ci1ab0 CPOPMYIUPOBAHHBIC M HENOJIHBIE 3HAHUS M HE YMEET MIPUMEHSTh
UX K PEILICHUI0 KOHKPETHBIX BOIPOCOB M 3a/a4 MO 00pa3lly U K MPOBEACHUIO ONBITOB, B) WIN
IpU OTBETE JIOMyCKaeT Oosiee AByX IpyOBIX OMIMOOK, KOTOPbIE HE MOXKET HCIPaBUTh JaKe MPHU
HOMOILY YYUTEIIS.

OueHka 1a00pATOPHBIX M NPAKTHYECKHX PadoT

Onenka «5» cTaBUTCA B TOM Clly4yae, €CIIM YYallUilcs: a) BBIIOJHMI paboTy B IOJHOM
o0beMe C CcoOONIOeHHMEM HEOOXOIMMOW TOCIIEAOBAaTEIbHOCTH TPOBEACHUS OIBITOB U
U3MepeHull; 0)caMOCTOSATENIPHO M PALMOHAJIBHO BBIOpad M IOATOTOBMJ JJIsl OIBITa BCE
HEo0XxouMoe 00OpYAOBaHUE, BCE OMBITHI MPOBET B YCIOBUSAX U PEXKHUMAX, 00ECIIEUMBAIOIINX
HOJIy4eHHE PEe3y/IbTaTOB M BBIBOJOB C HauOOJbIIEH TOYHOCTHIO; B) B MPEICTABICHHOM OTYETE
NPaBWIBHO M AaKKypaTHO BBHIMOJHUJI BCE 3alUCH, TaOJHIbI, PUCYHKH, YEPTEKH, rpaduku,
BBIYUCIICHUSI U CJieJIal BBIBOJBI; I') IPABUIILHO BBIIIOJHMII aHAIM3 MOTPELUIHOCTEN; /1) coOmoaan
TpeGoBaHus 6€30IaCHOCTH TpY/a.

Onenka «4» cTaBUTCS B TOM Cilydae, €CJId BBIIOJIHEHbI TPeOOBaHUS K OLEHKE 5, HO: a)
OTIBIT MPOBOJWIICA B YCJOBHUSX, HE O0ECIEUMBAIONINX JOCTATOUYHOW TOYHOCTH HM3MEpEHHUi; 0)
WK ObUIO JIOMYILEHO JBa-TpH HeJoYeTa, WU He Oosee OJHOW HerpyOoi omMOKH M OJHOTO
HeJ04YeTa.

Onenka «3» cTaBUTCs, €ciau paboTa BBIIIOJHEHA HE MOJHOCThIO, HO 0OBEM BbINOJIHEHHON
YacTH TaKOB, YTO MOYKHO C/IE€aTh BBIBOJBI, WIIM €CIIM B XOJI¢ MPOBEICHHS OIbITa U U3MEPEHHUI
ObUIM JIOMYLIEHBI CIEAYIOIINE OIIMOKH: a) OIBIT IPOBOJIMIICSA B HEPALMOHAIBHBIX YCIOBUSAX, YTO
IPUBEJIO K IOJYYEHHUIO PE3yJIbTaTOB € OOJbIIEH NOTPEelIHOCTbIO, 0) WM B OTYETE OBLIU
JIOIYILIEHbI B OOLIEH CI0XKHOCTU He Oojee IBYX OLIMOOK ( B 3allUCSAX €AMHUL, U3MEPEHUsX, B
BBIUMCIICHUSIX, Tpadukax, TabIUIax, CcxXxeMax, aHalu3e IMOTPEIIHOCTe | T.J.), He
NPUHIUIHAIBHOTO JJIS JaHHOM paboThl XapakTepa, He MOBIUABIIMX HA PE3YJIbTAT BHITOJHEHMS,
B) WM HE BBHIMIOJIHEH COBCEM WIIM BBINIOJHEH HEBEPHO aHAJM3 IOTPENIHOCTEH, T) WM padora
BBINOJIHEHA HE TOJTHOCTHIO, OJTHAKO 00BEM BBIMOJIHEHHON YaCTH TaKOB, YTO MO3BOJISIET MOITY4YUTh
NPaBUJIBHBIE PE3YIbTATHI U BBIBOJIBI 10 OCHOBHBIM, IPUHITHITHAIBHO BaKHBIM 33/1a4aM PaOOTHI.

OneHka «2» CTaBUTCS B TOM Clly4ae, €Clli: a) paboTa BBIIOJIHEHA HE MOJHOCThIO, U 00beM
BBITTOJIHEHHON YacTH Pa0OThI HE TO3BOJISIET CIeNaTh IMPAaBHIbHBIC BBIBOJBI, 0) WM OMBITHI,
U3MEpPEHUs], BEIUMCIICHUS, HAOII0IeHUS TPOU3BOIMINCH HETIPaBUIIBHO, B) MJIM B X0/1€ paboThl U
B OT4YeTe OOHAPYKWJIHCh B COBOKYITHOCTH BCE HEIOCTAaTKH, OTMEUCHHbIE B TPEOOBAHUAX K
OLICHKE «3

I'pyovimu cuumatromes  credyrowue owudOKU. © HE3HAHUE OIPEICTICHUS OCHOBHBIX
MOHATHUH, 3aKOHOB, MIPABUJI, OCHOBHBIX IOJIOKEHUH Teopuu, He3HaHUE (GOPMYII, OOLIETTPUHATHIX
CHMBOJIOB 0003HAaUeHUH (U3NYECKUX BEIWYHMH, EIAWHUI] WX W3MEPEHHs;, © He3HaHHe
HAaVMEHOBAHWW CIIMHWII W3MEPEHUs, ® HEYMEHHE BBIICIIUTh B OTBETE TJABHOE, ® HEYMECHHE
OPUMEHATh 3HAHUS JJs pelleHHs 3a1a4 U OOBSICHEHUS (U3UYECKUX SBICHUN, ® HEyMEHHE
JienaTh BBIBOJBI U 000OIIEHHs, ® HEYMEHHE YUTaThb U CTPOUTH TpaUKU M NMPUHIMIIHAIBHBIE
CXEMBI, ® HEyMEHHE IOATOTOBUTH YCTaHOBKY HJIM JIaODOpaTopHOE 00OpYyIOBaHWE, TPOBECTH
OIBIT, HEOOXOIMMBIC pacdeThl WJIM HCIONB30BaTh MOJYYCHHBIC JaHHBIC Ui BBIBOJIOB, ®
HEYMEHHE I0JIb30BaThCsl YUEOHHMKOM M CHPAaBOYHUKOM MO (PU3MKE U TEXHUKE, ® HapylICHHE
TEXHUKA O€30MaCHOCTH IPH BBINOJHEHUH (PU3UYECKOTO OKCIIEPUMEHTa, © HeOpexXHOoe
OTHOLIEHHE K JabopaTopHOMY 000PYAOBAHUIO U U3MEPUTENLHBIM IPUOOpaM.

K neepybwvim owubkam credyem omuecmu: ® HETOUYHOCTh (POPMYIHUPOBOK, ONpPEICICHHM,
NOHATHH, 3aKOHOB, TEOPHUH, BBI3BaHHAs HEMOJHOTOM OXBaTra OCHOBHBIX IPU3HAKOB
OTIPENIeNISIEMOTO TTOHITHS WJIM 3aMEHOW OJHOTO-IIBYX M3 3THUX NMPH3HAKOB BTOPOCTETICHHBIMH, ®
OLIMOKH MPH CHATHH MOKa3aHUN C U3MEPUTEIbHBIX NMPHOOPOB, HE CBSI3AHHBIC C ONPE/IEICHUEM
LICHBI JICJIEHUS IIKalbl (HalmpuMep, 3aBUCALIME OT PACIOJI0XKEHUS H3MEPUTENbHBIX MPUOOPOB,
ONTUYECKUE U Jp.), ® OIIMOKH, BBHI3BAHHBIC HECOOJIOJCHHEM YCIOBHUU IMPOBEACHUS OIIBITA,
yCIOBHUHA pabOThl U3MEPUTENHLHOrO MPUOOpa (HEypaBHOBEIICHHBI BECHl, HE TOYHO ONpeAeIeHa
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TOYKa OTC‘-IeTa), e OIIHOKH B YCIOBHBIX 0003HAUEHUAX Ha NPUHIOUIIHAIIBHBIX CXCMaX,
HETOYHOCTb rpaq)m(a u ap., ® HepaHHOHaHBHBIﬁ MCTO[ PCIICHUA 3aaadyd WM HEAOCTATOYHO
HpOI[YMaHHbe/'I IJIaH yYCTHOI'O OTBCTa (HapymeHHe JJOTUKH, INOJMCHA OTACIBHBIX OCHOBHBIX

BOIIPOCOB BTOPOCTEIICHHBIMH), ® HEpaIMOHAJIbHbIE METOAbI pabOThl CO CIPABOYHOU M IPYroi
JIUTEepaTypoil, HEyMEHUE pelaTh 3a7auu B o0IIeM BHIE.

40



		2023-11-30T12:24:34+0500
	Сургут
	Кобцева Анна Анатольевна




