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1 HACIIOPT PABOYEM ITPOI'PAMMBbBI YYEBHOI'O INPEIAMETA
duzuka

1.1 Oo6aacTb npuMeHeHUsI MPOrPaMMbl

Peanuzanus cpennero obiero odpazopanus B npeaenax OIl CITO nmo nporpamme
MOATOTOBKH CIEIMAIMCTOB CPEJIHETO 3BEHA M0 crienuanbHocTH 27.02.07
VYrpapieHue KaueCTBOM IPOIYKIIMH, IMPOLIECCOB U YCIYT (110 OTpaciisiM) B
cootBeTcTBUM C PI'OC CIIO 1o cnermansHocT 27.02.07 YnpaBieHue
KaueCTBOM MPOAYKIIUH, TPOLIECCOB U YCIYT (MO0 OTPacisiM)

¢ yuetom TpedoBanuii ®I'OC cpennero obmiero oopazoBaHus, yTBEPKICHHOTO
npuka3zoM MunoopHayku Poccum ot Ne 234 ot 14.04.2022

1.2 OOmas xapakTepucTHKa yuyeOHOro npeamera dusuka

[IporpamMma mo ¢usmuke 06a30BOro ypoBHSI Ha ypPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJIOKEHUH M TPEOOBAHMI K pe3ysibTaTam
OCBOEHHSI OCHOBHOI 00pa3oBaTeNbHOU Mporpammsl, npeacTtaBieHHbIXx B OI'OC
COQO, a Takxke c¢ yderoM (¢enepalbHON pabodeil MmporpaMMbl BOCIHUTAHHS H
KOHLIEMLIUKA TpenojiaBaHus yuyeOHoro npeamera «Dusnka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBaTebHbIE MPOTPAMMBI.

du3znka Kak Hayka o HauOoisiee OOMIMX 3aKOHaX NPHUPOJbI, BHICTYMAas B
KayecTBe y4eOHOro mpeaMera, BHOCUT CYUIECTBEHHBIH BKJIaJ B CHUCTEMY 3HAHMN
00 okpyxatomem mupe. Kype dusukn — cucreMooOpa3yromuil s €CTECTBEHHO-
HAyYHBIX y4€OHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI JE€KaT B OCHOBE
MPOIIECCOB U SIBIICHUM, U3y4aeMbIX XUMUEH, Onosorueit, ¢puznueckoii reorpadueit
u actpoHomuei. Mcronb3oBaHWe U aKTUBHOE NPUMEHEHHE (U3MYECKUX 3HAHUN
OTIPEJICITUIIO XapaKkTep U OypHOE pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTHHA B cdepe
HHEPreTUKH, TPAHCIIOPTA, OCBOCHUSI KOCMOCA, MOJyYEHHs] HOBBIX MAaTE€pUaJOB C
3aIaHHBIMU  CBOMcCTBamu. M3ydyeHue (HU3MKM BHOCUT OCHOBHOM BKJIAJ B
(bopMHpOBaHWE €CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydarouierocs, B
dbopMupoBaHUE YMEHUIN MPUMEHSITh HAYYHBIM METOJ MO3HAHUS MPU BHITIOJHECHUU
UMH YYEOHBIX UCCIICIOBAHMIA.

B ocHOBy kypca ¢usuku sl YpOBHSI CpEIHEro oOIero oOpa3oBaHUs
MOJIOKEH PsiA UAeH, KOTOpble MOXXHO paccMaTpUBaTh KaK MPUHLMIBI €ro
MOCTPOEHUS.

Hoesn yenocmumocmu. B COOTBETCTBUM C HEH KypC SIBISIETCS JIOTHUECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuail U3 BCEX pa3/enoB (PU3UKH, BKIIOYACT KaK
BOIPOCHI KJTACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoesn cenepanuzayuu. B COOTBETCTBUM C HeW Matepuan Kypca (U3HUKH
o0benUHEH BOKpYr (¢u3nueckux Teopuid. Bemymmm B Kypce sBisercs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BELIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanmusarus mnpesarnosnaracT HCIOIb30BaHUE
IYMaHUTAPHOTO TOTEHIHaa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
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¢bu3MKHIC pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU TpoOIeMaMHu.

Hoess npuxnaomnoii  uanpasnennocmu. Kypc ¢u3umku mpenamnojaraet
3HaKOMCTBO C IIUPOKHUM KPYIOM TEXHHUYECKHX U TEXHOJOTHYECKHX MPHIOKEHUN
U3YYEHHBIX TEOPUIH 3aKOHOB.

Hoes osxonocuzayuu peamusyeTcs TMOCPEICTBOM BBEIEHUS DJIEMEHTOB
COJEpKaHUs, IOCBSIIEHHBIX OSKOJIOTMYECKMM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBI€ CBSI3aHBI C PAa3BUTHEM TEXHHKH M TEXHOJOTHH, a Takke 00CYXIeHUs
npo6JieM pallMOHAIBHOTO MPUPOIOTIOIB30BAHUS M IKOJOTHIECKON O€30MacHOCTH.

Crep:KHEBBIMHU d3JIEMEHTaMU Kypca (U3MKH Ha YPOBHE CpPEIHEro O0OIIero
oOpa3oBaHusl SABJSAIOTCS (u3nueckue teopur (HopMHUpOBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUST GU3NIECKON TEOpUH, poiin (HyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIIUIIOB B  COBPEMEHHBIX TNPEACTABICHUAX O TNPUPOJE, TpaHHUIaxX
OPUMEHUMOCTH TEOpUW, JMJI1 ONMCAHHUA €CTECTBEHHO-HAyUHBIX SBJICHUM U
IIPOIICCCOB).

CucTeMHO-eSTEIbHOCTHBIN TOJIX0/] B Kypce (PU3UKU pean3yeTcsi MpexkIe
BCEro 3a CYET OpPraHM3allMU SKCIEPUMEHTAIBHON JESATENIbHOCTH O0YyYaroU[uXCs.
Ji1s1 6a30BOrOypOBHS Kypca (PU3UKU — 3TO UCIIOJIB30BAHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIa0OpaTOPHBIX padOT, KOTOPBIE B IIPOrpaMMe
no (usznke OObEIUHEHBI B OOIIMIA CIHCOK YYEHHYECKHX IMPAKTHUYECKUX padoT.
Bbienenre B yKa3aHHOM IE€peYHE J1TaOOpPAaTOPHBIX padOT, MPOBOAUMBIX IS
KOHTPOJISI ¥ OIIEHKH, OCYIIECTBIISETCS y9aCTHUKaMU 00pa30BaTeIbHOTO IMpoliecca
UCXOJI1 U3 OCOOEHHOCTEW IUIAHMPOBAHUS M OCHalleHus kaOuHera (usuku. Ilpu
3TOM OOecreunBaeTcs OBJaJCeHHE OOYyYaroIIUMHUCS YMEHHUSIMH TIPOBOAUTH
KOCBEHHBIC HM3MEPEHHS, MCCIEIOBAHUS 3aBHUCUMOCTEH (U3UYECKUX BEIHYUH U
MIOCTAHOBKY OTIBITOB I10 MPOBEPKE MPEAT0KEHHBIX TUTIOTE3.

bonbiioe BHUMaHME yneseTCsl PEUIEHHIO PacdYE€THBIX M KaueCTBEHHBIX
3agad. [Ipu 3TOM ns pacu€THBIX 3a7ady MPUOPUTETOM SIBIISIOTCS 33Ja4M C SIBHO
3aJJaHHOW (PU3MUECKON MOJEIBIO, TO3BOJISIOIINE IPUMEHITh N3yUEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJHOIO pasjliena Kypca, TaKk M UHTETPUpYs 3HAHUSA W3
pa3HbIX pas3nesnoB. i KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHHs Ha
OOBSICHEHHE MPOTEKaHUsl (U3NYECKUX SIBICHUN W TMPOIIECCOB B OKpY’KaroIIEH
KU3HH, TpeOyronue BbIOOpa (U3MYECKON MOJenu JUisi CUTyalluu TMPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu DPI'OC COO k wmaTepHalibHO-
TEXHUYECKOMY 00eCIEeYeHHI0 yueOHOro mpoiiecca 0a30Bblil ypoBEHb Kypca PU3NKU
Ha YpOBHE CpeAHEro oOImero oOpa3oBaHUsl JOHKEH H3ydaThCs B YCIOBHUAX
MpEeAMETHOr0 KaOWHeTa (U3MKK WIM B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MpPEAMETOB €CTECTBEHHO-HAYYHOIro IMKiIa. B kaOuHere (U3UMKM JOJDKHO OBITh
HeoOxoauMoe JlabopatopHoe 00OpyAOBaHHWE [JIsi BBINOJHEHHS YyKa3aHHBIX B
nporpaMMe Mo (PU3MKe YUEHUYECKUX MPAKTUYECKUX PabOT U JEMOHCTPAILIMOHHOE
o0opy0BaHUE.

JlemoHCTpanmonHoe obOopynoBanue (GopMupyeTcs B COOTBETCTBUU C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH M OOECHEeYrMBaeT IMOCTAHOBKY
NEPEYUCIICHHBIX B TMporpaMMe MO (U3MKE KIIOYEBBIX JEMOHCTpALUNA Jis
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UCCIICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUA W MOPOILIECCOB, HAMIUPUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUI.

JlabopaTopHoe 000py/IOBaHHE JUIsI YYEHHMUECKHX MPaKTUYECKUX paldoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JABYyX oOydJarommxcs. TeMaThyeckue KOMILUIEKThI
7a00paTOPHOTO 00OPYIOBAaHUSL JIOJDKHBI OBITHh TOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
WU3MEPUTEITLHBIX CUCTEM B BUIC MU(PPOBBIX TAOOPATOPHIA.

1.3 lesan uzydenus yueoHoro npeamera Ousuka

OCHOBHBIMH LIETISIMUA M3y4eHHsS] (PU3UKH B OOIIEM 0Opa30BaHUM SBIISIFOTCS:
dbopMHpoBaHUE WHTEpPECa M CTPEMJICHUS OOYYaIOIIMXCS K HAYYHOMY H3YYECHHIO

IPUPOJIBI, PA3BUTHE UX UHTEIJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

pa3BUTUE TPEJCTABICHUN O HAYYHOM METOJIe MO3HAHUS U (HOPMUPOBAHUE
HCCJIEIOBATENIBCKOTO OTHOIIEHUS K OKPY’KAIOIIUM SIBJICHUSIM;

dbopMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3y4eHUsI OCHOB
CTPOCHMS MaTepuu U PyHIaAMEHTAIbHbBIX 3aKOHOB (DPM3UKU;

dbopMupoBaHUE€ yMEHUU OOBSICHATH SBJICHUS C  MCIOJIb30BAHUEM
(bU3MYECKUX 3HAHUM U HAYYHBIX JOKA3aTEIbCTB;

dbopMupoBaHUE NPEACTABICHUNA O pOJdU (PUMKK [JI1 PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA.

JlocTikeHrne JTUX 1efield 00ecreunBaeTCsl peleHneM CIeAyOMnUX 3a/1ay B
mporiecce u3yueHus Kypca (U3uKH Ha YPOBHE CpeIHEro 00Iero 00pa3oBaHus:

NpUOOPETEHNE CUCTEMbI 3HaHUM 00 00IMMX (HU3HUUECKHX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAsS  MEXaHUKY,  MOJEKYJSpHYIO  (U3uKy,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HKY U DJIIEMEHTHI acCTPO(PHU3UKH;

dbopMupoBaHHEe yYMEHHUM MNPUMEHATH TEOPETUUYECKUE 3HAHUA  JJIs
oObsiCHEHUs (DU3UYECKUX SIBJICHUW B MPUPOAE U JJISI MPUHATHUS MPAKTUYECKUX
PEIICHUIB MNOBCEIHEBHOW )XKU3HMU;

OCBOEHHE CMOCOOOB peIICHUs] Pa3IMYHBIX 3ajad C SIBHO 3aJaHHOM
dbu3nyecKoil MOJIEIbI0, 3ajJad, MOAPa3yMEBAIOIINX CAaMOCTOSTEIBLHOE CO3JaHue
bu3nYecKol MOJIeTN,aIeKBATHON YCIIOBUSAM 3a/1a4u;

NOHUMaHHE (U3NYECKUX OCHOB W TMPUHIIUIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB UTEXHOJIOTUYECKHUX MPOIECCOB, X BIUSHUS HA OKPYKAIOLIYIO CPENY;

OBJIAJICHUE METOJAMHU CaMOCTOSITEILHOTO IUIAHUPOBAHUS W MPOBEACHUS
GU3MYEeCKUX OKCIIEPUMEHTOB, aHaIW3a W HUHTEpHpeTanuu  WHOOpMAaIH,
ONPEAEIEHUS JOCTOBEPHOCTH MOJIYUYEHHOIO PE3yIbTaTa;

CO3/IaHUE YCJIOBHM ISl PA3BUTHUSL YMEHUM MPOEKTHO-UCCIIENOBATEIbCKOU,
TBOPUYECKOU JIESITETHOCTH.



1.4 Mecrto yyeoHoro npeamera ®usuka B crpykrype HIICC3:

YueOusiif npeamer Ou3nKa ABIAETCA YICOHBIM MPEAMETOM 00s13aTENbHOMN
npeametHorr obOmactu  «EctectBennpie Haykm»y DPI'OC  cpegHero ooOmiero
oOpa3oBaHMUs.

B yuebnom mmane IMIICC3 yuebnbrit mpenMer dusnka BXOIUT B COCTaB
00111e00pa30BaTEIbHBIX YIEOHBIX TPEIMETOB.

[TporpamMMma o ¢pu3MKe BKIIOYALT:
IUTAHUPYEMBIE Pe3yNbTaThl OCBOCHHS Kypca PU3MKH Ha 6a30BOM ypOBHE, B TOM
quclie NIPEAMETHBIE PE3yNbTaThl, COAEpPKaHUE yueOHOro mpeamMera « Pu3uka» u
TEMaTUYECKOE TUIAHUPOBAHUE.



2 IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
HHPEIMETA ®u3uka

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHMS Yy4yeOHoro mnpenMera «Pu3znkay
JIOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOIINXCSI PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIEHHI, COOTBETCTBYIOUIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O00IIecTBa, PaCHIUPEHHE >KH3HEHHOTO
ONBITA U OMbBITA JIEITEIBHOCTH B MPOILECCE PEATU3alMU OCHOBHBIX HAIPaBJICHUN
BOCIUTATEIILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1)  rpakIaHCKOTO BOCIIMTAHHS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON MO3ULIMKM O0YYaIoIIerocsi Kak aKTUBHOTO
Y OTBETCTBEHHOT'O WJIEHA POCCUKCKOTO O0IIEeCTBA;

MPUHATHE TPATULIHUOHHBIX  OOIIEYETOBEYECKUX T'YMAHUCTUUECKUX U
JIEMOKPAaTUYECKHUX LICHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX T'PAXKIAHCKOIO
oO0IIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHu3alliy;

YMEHHUE B3aUMOJIECTBOBATH C COLUMAIIBHBIMUA MHCTUTYTAMHU B COOTBETCTBUU
C UX PYHKIIMSAMU U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAaPHOU U BOJIOHTEPCKOU JESATEIBHOCTH;

2)  MaTPUOTHUYECKOTO BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH POCCHUICKOU rpax JaHCKOU WJICHTUYHOCTH,
MaTPUOTU3Ma; I[IEHHOCTHOE OTHOIICHUE K TOCYJAapCTBEHHBIM CHMBOJIAM,
JIOCTUKEHUSIM POCCUMCKUX YYEHBIX B 001aCTH (DU3UKU U TEXHUKE;

3)  AyXOBHO-HPABCTBEHHOT'O BOCITUTAHHS:

c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, JTUYECKOTO IOBEIICHMUS;
CIIOCOOHOCTH OLICHUBATH CUTYAIIMIO U TPUHUMATD OCO3HAaHHBIE pelIeHus,
OPUEHTUPYACH HA MOPAJIbBHO-HPABCTBEHHBIEHOPMbI M ILIEHHOCTH, B TOM YHCJIE B
JEATEIBHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OyAYyLIEro;

4)  BCTETUYECKOrO BOCIIUTAHMS:
OCTETHMYECKOE OTHONICHHE K MHpPY, BKIIOYash OSCTETUKY HAYYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NIECKOM HAYKE;

5)  TpyaoBOro BOCHHUTAHUS:

WHTEpEC K pa3InuHbIM chepam MpoPecCHOHATBHON NesATeIbHOCTH, B TOM
YHUCJIe CBSI3aHHBIM C (DM3UKON M TEXHUKOW, yMEHUE COBEPIATH OCO3HAHHBIN BHIOOD
Oyaymieit mpodeccun 1 peain30BbIBATh COOCTBEHHBIC )KU3HECHHBIC TJIaHBI;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO B 00JIACTH
(bU3UKY HA IPOTSHKEHUN BCEH JKU3HU,

6)  9KOJOrMYEeCKOr0 BOCIIUTAHHS:



c(hOpPMHUPOBAHHOCTh JKOJIOTHMUECKOW KYJIBTYPBI, OCO3HAHHE TI00ATHEHOTO
XapaKTepa SKOJOTUYECKUX TIPOOIIeM;

IUIAHUPOBAaHWE M OCYLIECTBJICHUE JICWCTBHM B OKPYXAIOIIEH Cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

Paciimpenue omnbiTa AESTENBHOCTH SKOJOTMYECKOW HANpaBIIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7)  LEHHOCTH HAYYHOTO ITO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GU3HUECKON HAYKH;

OCO3HaHWE IIEHHOCTH HAyYHOH NEATEeIbHOCTH, TOTOBHOCTH B TIpOIIeCCe
u3ydeHus: (QU3UKA  OCYHIECTBISATH  MPOEKTHYIO M HUCCIEOBATEIbCKYIO
NeSATEeIbHOCTh MHIUBUIYATIBHO U B TPYIIIIE.

B mporecce mocTrkeHUS THYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydarOIIuXcs

COBEPIIECHCTBYETCS AMOIMOHATIBHBIN UHTEJUIEKT, IpeAnoararonmii
c(hOpMHUPOBAHHOCTH:
CaMOCO3HaHUA, BKJIFOYAIOIIETO CIOCOOHOCTB MOHUMATh CBOE

AMOIIMOHAJIBHOE COCTOSIHME, BHUJAETh HANpPABJICHHUS pPAa3BUTHUA COOCTBEHHOM
AMOIIMOHAIILHOMN c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOpPETYJIMPOBAHUs, BKJIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MNPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TIIOBEIEHHE, CIOCOOHOCTh aJanTUPOBATHCS K
AMOIIMOHAJILHBIM U3MEHEHHSM U MPOSIBIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALMH, BKIIOYAIOIIEH CTPEMIIEHUE K JOCTHKEHUIO LU U
ycrnexy, ONTUMHU3M, MHHUIMATUBHOCTb, YMEHHME JIE€UCTBOBAaTh, MCXOAS U3 CBOMX
BO3MOKHOCTEH;

SMIATHM,  BKJIIOYAIOMIEH  CIOCOOHOCTh  TMOHHMMATh  SMOIMOHAIBHOE
COCTOSIHUE JIPYTUX, YYUTHIBATh €r0 MPU OCYUIECTBICHUHU OOIIEHNUS, CIIOCOOHOCTh K
COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB,  BKJIIOYAIOIIUX  CIIOCOOHOCTb  BBICTpauBaTh
OTHOILIEHUSI C APYTUMHU JIOAbMH, 3a00TUTHCS, MPOSBISATH MHTEPEC U pa3peuiaTh
KOH(DJIUKTBHI.

METAINPEAMETHBIE PE3YJIBTATDHI

Ilo3HaBaTe/ibHBbIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble Jiornueckue aeiicTBUA:

CaMOCTOSITENIbHO  (DOpPMYJIHpOBaTH W aKTyalIU3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LEIN IEATEIIbHOCTH, 3a7aBaTh IAPAMETPbl U KPUTEPHUHU HX
JOCTHIKEHHSI; BBIABIIATH 3aKOHOMEPHOCTH M IPOTUBOPEYMS B PACCMATPUBAEMBIX
(U3NYECKUX SIBICHUSAX;

pa3palaTeIBaTh IUIaH PEIICHUs MPOOJIEMBbI C YUETOM aHaIM3a UMEIOLIUXCS
MaTE€pUAIbHBIX M HEMAaTEpUaAIbHBIX PpPECYPCOB; BHOCHTb KOPPEKTUBBI B



ACATCIIbBHOCTb, OLNCHHMBATH COOTBCTCTBHC PC3YJIbTATOB LCIAM, OLCHHMBATH PHCKU
HOCJIC,ZICTBHﬁ ACATCIIBHOCTH,

KOOPAMHHUPOBATL M BBIIIOJHATDH pa60Ty B YCIOBHAX  PCAJIBHOIO,
BHUPTYAJIbHOI'O U KOM6I/IHI/IpOBaHHOFO BBaHMOIIefICTBI/IH;

Pa3BUBATb KPCATUBHOC MBINUJICHUC IIPHU PCIICHUU KU3HCHHBIX HpO6HCM.

Ba3oBhle ucciienoBarejbcKHe JeCTBHA:

BJIQJIETh HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMHU IOHATUAMH U METOJAMH
buznueckoil HayKu;

BJIQJIETh HABBIKAMH Y4€OHO-UCCIIEI0BATENbCKON U TPOEKTHOU J€ATEIbHOCTH
B 007acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peuieHusl 3ajady (U3HMYECKOro COJEpKaHUsl, TPUMEHEHUIO Pa3IMYHBIX
METO/IOB [TO3HAHHS;

BIAJCTh BUJAMHU JEITEIBHOCTH IO IOJYYEHUIO HOBOIO 3HAHUSA, €ro
UHTEPIIPETAlMY, MPEeoO0pa3OBaHUI0 M NPUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YU€OHBIX IPOEKTOB B 00J1acTH (PU3UKH;

BBISBISATh IIPUYMHHO-CIIEACTBEHHBIE CBSA3M M aKTyaJIU3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PELICHUs, HaXOAUThb APryMEHTHI IS JI0Ka3aTelbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELLICHHUS;

aHAJIM3UPOBAaTh IIOJIYYEHHBIE B XOJAE PEIICHHs 3a1add pe3yibTaThl,
KPUTUYECKH OLIEHUBATh UX IOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHbIE 3aJa4yd B 00pa30BaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE TPU U3YYeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh MPUOOPETEHHBIN OMBIT;

YMETh TNEPEHOCHTh 3HAaHUA 1O (U3UKE B MPAKTUYECKYIO OOJaCTh
KU3HEIEATEIIbHOCTH;

YMETb MHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIJIBUT'aTh HOBBIE MJIEH, MpEIaraTb OPUIMHAIBHBIE MTOAXOABI U PEILECHUS;
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

Pabora ¢ unpopmanmeii:

BJIJICTh HaBBIKAMH HOJTyYCHUS uHbOopMaIuu (bu3nIECKOro
COJICP)KaHUSI W3 HMCTOYHHWKOB Pa3HBIX THIIOB, CAMOCTOSTEIHHO OCYIIECTBISATH
MOWCK, aHAJIM3, CHCTEMATHU3allMI0 ¥ WHTEPIPETANNI0 HHPOPMAIUN PA3THIHBIX
BUJIOB U (DOPM ITPEICTABIICHUS;

OIICHMBATH JIOCTOBEPHOCTH HH(OPMAITUH;

UCIIOJb30BaTh CPEJACTBA HH(POPMAIIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJOTHH B peIIeHuN KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPraHM3aIMOHHBIX 3aJa4 C COOJIOJCHHEM TPeOOBaHHM IPrOHOMHMKH, TEXHHKH
0€30IMacHOCTH, THTHUEHBI, PECYpPCOCOCPEKCHHSI, MPABOBBIX M ITHYCCKHX HOPM,
HOPM MH(POPMAITMOHHOM 0€30MTaCHOCTH;

CO3/1aBaTh TEKCTHI (U3MUYECKOTO COJEp)KAaHUS B Pa3IMUHBIX (opmarax C
y4eTOM Ha3zHAYCHHsI MHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BEIOMPAs ONTHMAIBHYIO
(dbopMy MpeACTaBICHUS U BU3yaTU3alliu.
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KoMMmyHuKkaTHBHBIE YHUBepcajibHble yuyeOHbIe 1eiicTBHA:

OO0menne:

OCYIIECTBIISITh OOIIEHHE Ha Yypokax (U3UKM M BO BHE-ypOUHOIl
JeSITEIbHOCTH;, PACIIO3HABATH MPEANOCHUTKYA KOHGIUKTHBIX CUTYallMi U CMSATYATh
KOHQJMKTBI, Pa3BEPHYTO M JIOTHYHO U3JIaraTb CBOI TOYKY 3pEHHS C
UCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB.

CoBMecTHas1 1€SITEIbHOCTD:

MOHMMATD U UCIOJIb30BaTh MPEUMYIIIECTBA KOMaHTHOW U WHANBUAYAIbHON
palboThI; BHIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JIEHCTBUI C yUe€TOM OOIINX
WHTEPECOB, U BOBMOKHOCTEH KaXI0TO YjeHa KOJUICKTHBA;

OPUHUMATh LEJIM COBMECTHOH JESITENbHOCTH, OpPraHU30BBIBaTh U
KOOPAMHHUPOBATh JEUCTBUS IO €€ JOCTH)KEHUIO: COCTAaBJIATH IJIaH JEWCTBHUH,
pacnpenensaTb poiad C y4eTOM MHEHHUM YYacCTHHUKOB, OOCYXKIaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OILICHMBATh Ka4eCTBO CBOETO BKJIaJa W Ka)XJOr0 YJacTHMKA KOMaHIBI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npenaraTb HOBBIE TPOEKTHI, OIICHMBATH HICH C TMO3WUIUU HOBU3HBHI,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYILIECTBIISATh MO3UTHUBHOE CTPATETMYECKOE IIOBEIACHUE B PAa3IUYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIE YHHBepCAJIbHbIE Y4eOHblIe NeiCTBUA

Camoopranuzanus:

CaMOCTOSITEIIbHO OCYIIECTBIISATh MO3HABATENIHHYIO JEATEIbHOCTh B 00JIACTH
(GU3UKM W aCTPOHOMHUHM, BBISBIATH MPOOJIEMbl, CTaBUTh U (HOPMYJIHPOBATh
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSITENIbHO COCTABJISATh IJIaH PEIICHUS] PACUETHBIX U KAYE€CTBEHHBIX
3a/1a4, TIUIAaH BBITIOJIHEHUS MPAKTUUECKON paboThl C y4eTOM HMMEIOIINXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHUIM;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBAaTH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATH IPUOOPETCHHBIN OTIBIT;

Croco0CTBOBaTh (HOPMHUPOBAHUIO U TIPOSBIICHUIO JPYIUIIMH B 00JACTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYaIlMsIM, BHOCUTb KOPPEKTHUBHI B JICSITEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJIQJIETh HABBIKAMHU  [IO3HABATEJIIbHOM pedeKCMHM KakK OCO3HaHMUS
COBEPIIIAEMBIX JEUCTBUM W MBICIUTEIbHBIX MPOILIECCOB, UX PE3YyJbTaTOB U
OCHOBaHMUI;
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HCIIOJIBb30BAaTh IIPHUECMBI pe(i)HeKCI/II/I AJIs1 OLCHKHW CHUTYyalluHu, BI>I60pa
BCPHOI'O PCIICHUA,

OOCHHMBATL PHUCKH MW CBOCBPCMCHHO IIPHMHHUMATh PCHICHUA IIO0 HX
CHUKXCHHUIO, IIPUHHUMATh MOTHBBI U APT'YMCHTLI APYIUX IIPHU dHAJIU3C PC3YJIbTATOB
JACATCIBHOCTH.

IIpunsiTue cedst U APyrux:

MIPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTAaTKHU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M apryMEHTBHI JPYTUX MpU aHajlu3e pPe3yIbTaTOB
JeATEeIIbHOCTH; IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIHOKY.

HPEIMETHBIE PE3YJIBTATDI

B npouecce u3zydenuss kypca ¢usuku 0Oa3oBoro ypoBHA B 1 cemecrtpe
0OyJaroLuiicss HAyYUTCS:

JEMOHCTPUPOBATh Ha MpPUMEpaxX pojib U MECTO (PU3MKH B POPMUPOBAHUU
COBPEMEHHOW HAYYHOM KapTHUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIIOACH;

YUUTBHIBaTh TpaHUILIBl NMPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJEIIEH:
MaTepuajgbHas TOYKAa, MHEpLUalbHAas CHCTEMa OTcueTa, aOCOJIIOTHO TBEPIOE
TEJI0, WUICAJIbHBIA a3, MOJACIM CTPOCHHUSA Ia30B, KUIAKOCTEH U TBEPIBIX TeEl,
TOUYEYHBIN ANIEKTPUUECKUM 3aps] Ipy pelieHUN PU3NYECKUX 3a]1a4;

pacrno3HaBaTh (pu3MUecKue sBJICHUs (Tpolecchl) U OOBICHATH HX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYISIPHO-KUHETHYECKON TEOPHUH
CTPOCHMS  BELIECTBA U IJIEKTPOAMHAMHUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE
NpSIMOJIMHEMHOE JIBJKEHHE, CBOOOAHOE TMAaJeHHe TeJ, JBWXKEHHE IO
OKPYXHOCTH, WHEpLHMs, B3auMojeucTBue Tein, Auddy3us, OpOyHOBCKOE
JBUKEHUE, CTPOCHHE KUIKOCTEH U TBEPABIX TEJ, U3BMEHEHHE oO0beMa Tel MNpu
HarpeBaHUM (OXJIAKIEHUHU), TEIUIOBOE pPaBHOBECHUE, UCIIAPEHUE, KOHIECHCAUS,
IJIABJICHUE, KPUCTAJUIM3ALMUA, KUIIEHWE, BIIAXKHOCTh BO3/lyXd, ITOBBILIEHUE
JIaBJICHWS Ta3a IPU €r0 HAarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXIY
rapaMeTpaMM COCTOSIHMS Ta3a B H30MpoOLeccax, JJIEKTpU3alus  Tell,
B3aMMO/ICCTBUE 3aPSII0B;

OTNHCHIBATh MEXAHUYECKOE ABMKEHUE, UCTIOIb3Ysl (PU3UUYECKUE BEITHUUHBL:
KOOpAMHATa, IIyTh, NEPEMEIIECHHUE, CKOPOCThb, YCKOPEHHME, Macca Teja, CUIa,
UMITYJIbC T€J1a, KHHETUYECKAsl SHEPIHsl, NOTCHIUAJIbHAS SHEPIUsl, MEXaHUYECKasI
paboTa, MexaHW4YecKass MOIIHOCTh; TpPH OINUCAHUU MPaBWIBHO TPAKTOBAThH
(GU3MYECKUI CMBICI HUCIOJIb3YEMbIX BEIUYMH, UX OOO3HAUEHUS U EIUHUIIBI,
HaXO0JUTh (POPMYJIbl, CBA3BIBAIOLINE JAHHYIO (DU3NYECKYIO BETUUYUHY C APYTUMHU
BEJINYNHAMM;

ONMUCHIBATh M3YYEHHBIC TEIUJIOBBIE CBOWMCTBA TEJI W TEIUIOBBIE SIBJIICHUS,
UCHOJB3Ys (PU3MUECKHE BEJIMYMHBL JaBICHHME Trasa, TeMIeparypa, CpeaHss
KMHETHYECKask SHEPIHsl XaOTHUYECKOIO IBMXKEHUS MOJIEKYJI, CPEIHEKBaApaTUYHAs
CKOPOCTh MOJIEKYJ, KOJIMUYECTBO TEIUIOTHI, BHYTPEHHsS SHEprus, padora rasa,
KOA(GUIIMEHT TMOJIE3HOTO JEWUCTBUS TEIJIOBOIO JABHUTATENs; MPH OMHCAHUU
NPAaBWJIBHO TPAKTOBATh (DU3UYECKUN CMBICI MCIOJIb3YEMbIX BEIUYMH, HX
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o0O3HAaUEHUsST W EAWHMIIBI, HAXOAUTh (OPMYJIBI, CBS3BIBAIONINE JAHHYIO
(U3UYECKYIO BEJTUYUHY C IPYTUMHU BEJIMUUHAM;

ONKCHIBATh  M3YYEHHBIC  JJICKTPUYECKHE  CBOMCTBa  BEIIECTBA U
ANEKTpUYECKUEe sIBJICHUS (TIPOILIECChI), MCIOIB3Yysd (U3UUYECKUE BEITMYMHBI:
AIEKTPUYECKUH 3aps/l, DIICKTPUUECKOE T10JI€, HAMPSHKEHHOCTh IOJIS, MOTEHIUA,
pPa3HOCTh TOTEHIIMAJIOB; IPU OINHUCAHUHU IPABWIHHO TPAKTOBaTh (HU3NUECKHUI
CMBICI HCIIOJIb3YEMBIX BEJIMYMH, WX O0O0O3HAYEHUS U CIUHMIIBI, YKa3bIBaTh
bopMysBl, CBS3BIBAIONIME JaHHYI (U3MUYECKYIO BEJIMYMHY C JIPYTUMHA
BEJIMYMHAMU;

aHATM3UPOBATh (PU3UIECKHUE TIPOIIECCHI U SBJICHUSI, UCTIONB3YS (PU3HUECKHEC
3aKOHBI M TPUHLIMIIBL: 3aKOH BceMUpHOro Tsarotenus, I, I u 11l 3akonsr HeroToHA,
3aKOH COXPAHCHUSI MEXAHWUYECKOM DSHEPIrHM, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHIUIN CYNEPNO3UIMNA CHJI, MPUHIIMI PaBHOIPABHUS WHEPUUAIBHBIX CHCTEM
OTCYETa, MOJEKYJSIPHO-KMHETUUYECKYI0 TEOPHUI0 CTPOCHMS BEIIECTBA, Ia30BbIC
3aKOHBI, CBSI3b CPEJIHEN KMHETUYECKOW SHEPTUU TETUIOBOTO ABUKEHHS MOJIEKYJ C
aOCOJIIOTHOM TeMIiepaTypoH, MepBbIil 3aKOH TEPMOJIUHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUYECKOro 3apsiga, 3akoH KyloHa, Hpu 3TOM pa3iauyaTh CIOBECHYIO
GbOopMyIMPOBKY 3aKOHA, €r0 MaTEeMAaTHUYECKOE BBIPAKEHUE U YCIIOBUA (TPaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSACHSTH OCHOBHBIC TMPHUHIUIIBI JCHCTBUS MAIllUH, TMPUOOPOB U
TEXHUUYECKUX YCTPOMNCTB; pa3inyaTh YCIOBUS MX 0€30MacHOTO UCIIOIh30BaHUS B
MMOBCEHEBHOMN JKU3HU;

BBIMIOJIHATh JKCIEPUMEHTHI 10 HCCIEIOBAHUIO (DU3NYECKUX SBJICHUU U
MPOLIECCOB C HCMOJIb30BAHUEM TMPSAMBIX, U KOCBEHHBIX M3MEPEHHU, MPU ITOM
dbopmynupoBaTh MpobsiemMy/3alayy W TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEJIONKEHHOIO0 O0OpYJO0BaHMS, MPOBOJIUTH OIBIT U
GbopMyIIMpPOBaThH BHIBOJIHI,

OCYIIECTBJISITh MPSAMbIE M KOCBEHHBbIC M3MEpPEHUs (PU3MUECKUX BEIUYMH,
IpyU OSTOM BBIOUPATh ONTHUMAIBHBIA CHOCOO H3MEPEHHS] U UCIOJIb30BATh
M3BECTHBIE METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUN;

WCCJIENOBAaTh 3aBUCUMOCTH MEXKAY (PU3NYECKUMH BEIMYUHAMH C
WCIIOJIb30BAaHUEM TMPSIMBIX H3MEPEHUI, MPU TOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUpPOBaTH PE3YIbTATHl MOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEJIUYHMH B
BUJI€ TaONUI U rpadUKOB, ACIaTh BEIBOBI 10 PE3yIbTaTaM UCCIIEIOBAHNUS,

co0JiroAaTh MpaBuiia 0€30MacHOTO TPY/ia MPU MPOBEICHUHN UCCIEOBAHUN B
paMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-HCCIIENOBATEIbCKON M TMPOEKTHOU
JEATEIBHOCTH C UCIIOJIb30BaHUEM HM3MEPUTEIBHBIX YCTPOMCTB U J1a00paTOPHOTO
000opy10BaHUS;

pemarh pacyeTHhIC 3aJadd C SIBHO 3aJaHHOW (DH3WYECKOW MOJICTIBIO,
UCIIOB3Yd (PU3MYECKHUE 3aKOHBl W TIPUHLUIMBI, Ha OCHOBE aHAJIU3a YCJIOBUS
3a/1aud BBIOUpaTh (PU3MUECKYI0 MOJIEJb, BBIACIATH (PU3HUYECKHUE BEIUYUHBI U
dbopmyIbl, HEOOXOAUMBIE NJI €€ PEIICHHs, MPOBOIUTh PacdyeThl U OICHUBATH
peabHOCTh MOJYYEHHOTO 3HAYCHUS (DU3NYECKON BEITMYMHBI,
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pemarthb KauyeCTBEHHbIE 3aJ1auu: BBICTpanBaTh JIOTHYECKH
HEMPOTHUBOPEUMBYIO IIETIOUKY PACCYKIEHHH C HCIHOJIb30BAHUEM H3YyYCHHBIX
3aKOHOB, 3aKOHOMEPHOCTEW U (PU3MUECKUX SIBIICHHIA;

UCIIONB30BaTh  TPU  PEHIEHWH  y4eOHBIX  3aJad  COBPEMEHHbBIE
MH(OPMALIMOHHBIE TEXHOJIOTUH JIJIs IOMCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETALUH
U TIpECTaBIICHHUs yueOHOM U HAyYHO-TIONMYJISIPHON H(pOpMAIY, TTOTYYSHHOU U3
pa3IMYHBIX ~ MCTOYHMKOB,  KPUTHUECKHM  aHAIM3UPOBATH  IOJIy4aeMYIO
uH(pOPMAIIHIO;

OPUBOIUTH TMPHUMEPHl BKJIaJa POCCUHUCKUX U 3apyOCKHBIX YUYCHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

WCIIONIb30BaTh TEOPETUYECKHME 3HAHUS 10 (u3uKe B TMOBCEIHEBHOU
KU3HU s obecriedyeHUs: 0€30MacHOCTH MpH oOpallleHnu ¢ TIpubopamu U
TEXHUYECKUMHU YCTPONCTBAMH, AJIsi COXPAHEHUs 3JI0POBBS U COOJIIOJIEHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPY KaIOILEH Cpe/ie;

paboTaTh B TIpyHIe C BBINOJIHEHHEM pA3IUYHBIX COLUAIbHBIX PpOJIEH,
IUIAHUPOBaTh pabOTy TpyNIMbl, PAaLUOHAIBHO pPaCHpPENesiATh OOA3aHHOCTH H
IUIAHUPOBATh JEATEIbHOCTh B HECTaHJIAPTHBIX CHUTYalLlMsX, OLICHUBATh BKJIAJ
Ka)KJ0r0 U3 YYaCTHUKOB TPYIIIBI B PELICHUE pacCMAaTPUBAEMOM MTPOOIEMBI.

B npouecce u3yuenust kypca ¢pusukd 0a3oBOro ypoBHs BO 2 ceMmecTpe
oOy4Jaronuiicss Hay4uTCs:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (PU3MKU B (POPMUPOBAHUU
COBPEMEHHOW HAYYHOM KapTHUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKON AECATEIBHOCTU JIFOJEH, LEJIOCTHOCTh U €IUHCTBO
(bu3MYeCcKOi KapTUHBI MUDA;

YUHUTHIBATh TPAHULBI MPUMEHEHUS M3YyYEHHBIX (U3HUECKUX MOJENeH:
TOYEYHBIN DJIEKTPUUECKUHN 3apsif, JIyd CBETA, TOUEUHbIM HCTOUYHHK CBETA, SIACPHAS
MOJieJIb aTOMa, HYKJIOHHAs MOJIelb aTOMHOIO Sijpa NpU PEleHUH (PU3NIECKUX
3a/1ay;

pacrio3HaBath (U3MYECKUE SIBICHUS (MPOIECCh) M OOBSICHITH WX Ha
OCHOBE 3aKOHOB DJJEKTPOAMHAMHMKHA M KBAaHTOBOM (U3MKH: 3JIEKTpUUYECKas
IIPOBOJMMOCTB, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE ACHCTBUS TOKa,
B3aUMOJICCTBUE  MAarHWTOB,  3JIEKTPOMAarHUTHAasT  WHAYKUUSA,  JIEWCTBHE
MarHuTHOrO IOJISI Ha TPOBOJHUK C TOKOM U JBIXKYIIMWCS — 3aps,
AIIGKTPOMArHUTHBIE KOJeOaHUs W BOJHBI, NPSIMOJIMHEMHOE pPACIpOCTpaHEHUE
CBETa, OTPaXCHUE, MpeoMiIeHne, UHTephepeHnns, 1udpakurs U Mnoispu3anus
CBeTa, aAucnepcus cBera, gotodnekTpuueckuil a3ddext (pororddekt), cBeToBOE
JIaBJICHHE, BOSBHNKHOBEHHUE JIMHENYATOTO CIIEKTPa aTOMa BOJOPO/Ia, ECTECTBEHHAS
Y UCKYCCTBEHHAs paJIUOAKTUBHOCTb;

ONUCHIBAaTh M3YYECHHBIE CBOICTBA BELIECTBA (JIEKTPUUECKUE, MArHUTHBIE,
ONTUYECKUE,  INEKTPUYECKYH0  MPOBOJUMMOCTb  pPa3jIM4YHBIX  Cped) U
AJIEKTPOMAarHUTHBIE SABJICHUS (IIPOLECCHI), UCHOJB3Ys (PU3UMUYECKHE BEIUYUHBL:
AIIEKTPUYECKUI 3apsijl, CHJIa TOKA, JIEKTPUUECKOE HANPSLKEHHE, SJIEKTPUUYECKOE
COIPOTHUBIIEHUE, PA3HOCTh MOTEHILIMAJIOB, AJIEKTPOABIKYILAs CUIa, paboTa TOKa,
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WHIYKIMST MarHUTHOTO ToJisA, cuja Ammepa, cuina JlopeHiia, WHIYKTUBHOCTH
KAaTYyIIKWA, HYHEPTys BJICKTPUUYECKOTO U MATHUTHOTO TOJIeH, MEepUOoJl U 4YacToTa
KoJeOaHuii B KoJieOaTeJbHOM KOHTYpe, 3apsijl M cujla Toka B IIpolecce
FapMOHUYECKUX DJIEKTPOMArHUTHBIX KojieOaHuil, (OKyCHOE paccTosiHue |
ONTHUYECKAs] CWJIA JIMH3BI, TP OMUCAHWUU NPABWIBHO TPAKTOBATh (PU3MUECKUI
CMBIC]I HCIOJB3YEMBIX BEJIMYMH, WX OOO3HAUEHUS M €IUHMIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYMHY C JAPYTUMH
BEITMIMHAMU;

OMHCHIBATh HM3yYCHHBIC KBAHTOBBIC SIBJICHHSI M TIPOIECCHI, HCIIOIB3YS
bU3MYeCKUue BEITWYUHBI: CKOPOCTh AJIEKTPOMATrHUTHBIX BOJH, JJIWHA BOJHBI U
4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, TIEPHO/T TIOTypacIiaia, SHEPTUs CBS3H
aTOMHBIX S7Cp, NPU OMHCAHWUU TPABWIBHO TPAKTOBATh (DU3WUECKUN CMBICI
WCITOJIB3YEMBIX BEJIIMYWH, UX OOO3HAYCHHS W EAWHUIILI, YKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIONIUE JaHHYIO (DU3MYECKYI0 BEIMYUHY C JPYTUMU BEJIWYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3UUECKHUE TTPOLIECCH U ABJICHUSI, UCTIONB3Ysl (PU3UUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI TTOCJIEIOBATEIHLHOTO U MapaJUIeIbHOTO
COCJIMHEHUS TPOBOJHUKOB, 3akoH Jlxoyns—JleHna, 3aKoH 3JIEKTpOMAarHUTHOMN
WHYKIIUHU, 3aKOH MPSIMOJMHEHHOTO PacpOCTpaHEHUs CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHHE DiHIITEWHA s GoTtorddexra,
3aKOH COXPaHCHHS JHEPTHUH, 3aKOH COXPAHEHHUS HWMITYJIbCa, 3aKOH COXPaHCHUS
AIIEKTPUYECKOTO 3apsija, 3aKOH COXpaHEHHUS MacCOBOTO YHMCIIa, IOCTynaThl bopa,
3aKOH PaJMOAKTHBHOTO pacmaja, TMpud ITOM  pa3judaTh  CIOBECHYIO
(bOpMYITHMPOBKY 3aKOHA, €r0 MaTeMAaTHUYECKOE BBIPAKCHUE M YCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OTpeNeNiaTh HaANpaBJICHWE BEKTOpa WHAYKIMM MArHUTHOTO  TTOJIS
MIPOBOJIHUKA C TOKOM, CUJIbI Amriepa u cuiibl JlopeHna;

CTPOUTh U OIHUCHIBATH M300paKEHHE, CO3/1aBa€MOE€ IIOCKUM 3EpKaJioM,
TOHKOM JINH30M;

BBITIOJIHATDh DKCIIEPUMEHTHI 0 HCCIEAOBAaHUIO (U3UUECKUX SIBICHUN U
MIPOIIECCOB C HCIIOIB30BAHUEM TPSIMBIX, U KOCBEHHBIX H3MEPEHUU: MPU ITOM
dbopmynupoBath TpoOieMy/3aady W THUNOTE3y YYEOHOro OSKCIEpPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO O0OPYIOBaHUS, MPOBOAUTH OIBIT U
bopMyIUpOBaThH BHIBOJIHI,

OCYIIECTBJISITh MPSAMBIE M KOCBEHHBIC M3MEpPEHUsT (PU3MUECKUX BEIUYMH,
Ipyd OTOM BBIOUPATh ONTHUMAIBHBIA CHOCOO H3MEPEHHS M HCIOJIb30BATh
M3BECTHBIE METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJICIOBATh 3aBUCUMOCTH (PU3MYECKHX BEJIWYHUH C HCIIOJIh30BAHUEM
OpSAMBIX HM3MEPEHUH: TMPU OSTOM KOHCTPYMPOBATh YCTAaHOBKY, (PHKCHpOBaTh
pE3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (DPU3MUECKUX BEJIMYMH B BUJEC TAOIHI] U
rpaduKoB, AeaTh BEIBOABI MO pe3yjIbTaTaM UCCIEeI0BAHNUS;

coOro1aTh MpaBuia 6€30MacHOro Tpyaa Mpu NPOBEICHUH UCCIIEIOBAaHUHN B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIENOBATENHLCKOW M IMPOEKTHOM
JEATEIbHOCTH C MCHOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOUCTB U J1a00OPATOPHOTO
000py10BaHUS;
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pemarh pacyeTHbIC 3aJaydl C SBHO 3aJaHHOW (DU3UYECKON MOJIENbIO,
UCIIONIb3Ysl (PU3MYECKHE 3aKOHbl M MPHUHIUIIBI, HA OCHOBE aHaJIU3a YCJIOBUS
3a/layd BBIOMpaTh (PU3UYECKYIO MOJIENb, BBIACHATh (U3MUECKUE BEITUYHHBI U
dbopmyibl, HEOOXOIUMBIE NJIsi €€ PEIICHHs, MPOBOJUTh PACUEThl U OLICHUBATh
peaIbHOCTh MOJTYYEHHOTO 3HaUYeHUsT (PU3NUECKON BEIMUUHBI;

pemarb Ka4E€CTBEHHBIC 3aa4u: BBICTPauBaTh JIOTUYECKHU
HEMPOTUBOPEUYUBYIO ILIEMOYKY PACCYKICHUM C HCHOJIb30BAHUEM H3YyUYECHHBIX
3aKOHOB, 3aKOHOMEPHOCTEN 1 (PU3NUECKUX SIBIICHUI;

UCIIONIb30BaTh  MpPU  PEIIEHWHM  Y4YEOHBIX  3aJa4d  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUH JJIsl TOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIPETAIIUU
Y MPEJCTABICHUS YYEOHOM U HAYYHO-TIONYJIIPHON HH(POPMALIUH, ITOJTYYEHHOU U3
pPa3IMYHBIX ~ HWCTOYHHUKOB,  KPUTHUYECKH  AHAJIU3HPOBATH  ITOJIYYAEMYIO
UH(pOpMAIHIO;

OOBSCHATh TNPUHUMUIBI JACUCTBUS MAaIIMH, NPUOOPOB MU TEXHUYECKUX
YCTPOMCTB, pas3iuyarh YCJIOBHUA MX 0€30IacCHOrO  MCIOJIb30BaHHUS B
IIOBCETHEBHOM KU3HU,

OPUBOJAUTH MPHUMEPHl BKIAJa POCCUHUCKUX U 3apyOEKHBIX YUYECHBIX-
(U3MKOB B pa3BUTUE HAyKH, B OOBSCHEHHE IPOLIECCOB OKPYXkAIOLIEro MUpa, B
Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUUYECKUE 3HaHMS MO0 (U3MKE B TOBCEAHEBHOU
KU3HM I oOecniedeHus: Oe30MacHOCTH MNpu oOpalieHud ¢ npudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMHU, ISl COXPAHEHUsS 370POBbA M COOJIIOJIEHUS HOPM
DKOJIOTHYECKOTO MOBEJICHHS B OKPYKAIOLIEH Cpelie;

paboTath B TpyHIe C BBINOJIHEHUEM pPa3IUYHbIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH padOTy TPYNIbl, PAUMOHAIBHO pACHpPENesiTh OOSI3aHHOCTU U
IJJAHUPOBATh JIEATENIBHOCTh B HECTAHNAPTHBIX CUTyalUsX, OLICHWUBATH BKJIAJ
Ka)KJ0r0 U3 YYaCTHUKOB TPYIIIHI B pELICHHE pacCMaTpUBAaEMOM MPOOIeMBbl.
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3 CTPYKTYPA U COAEP) KAHUE YYEBHOI'O ITPEJAMETA ®u3uka
3.1 O0bem yueoHOro nmpeamera ®@u3nka u BUAbI yueOHOH padoThl

Buj yueOHoi1 padoThl O0bem
4acoB

O0beM padoThI 00YYAOIIUXCH B AKAJeMHYECKHUX Yacax (Bcero) 118

O0bemM padoThl 00ydYaIOIIHUXCS BO B3aMMOJEHCTBHM ¢ Tpenogasatesem | 118

(Bcero)

B TOM YHCIIC:

JIEKIIUU 40

MIPAKTUYECKHE 3aHATHS 40

n1abopaTopHOE 3aHSATHE 38

IIpomexyTouHas arrectauus B popme

Nol cemecTp — 3a4€T C OLIEHKOM

No2 cemecTp - 3a4€T C OLIEHKOM
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3.2

TemaTH4yeckoe IVIAHUPOBAHMUE U COJAECPKaAaHUC y‘l€6HOI‘O npeamera du3uka

TemaTnueckue
0JI0KH, TEMBI

OcHoBHOe coJep:KaHHe

0O0BLeM yacoB

OcHoBHBIE BHABI 1eATEILHOCTH
o0yuaomerocst

1 2 3
Paznea 1. DU3UKA U METOJAbI HAYYHOI'O ITOSHAHUA
Tema 1.1. CoepKanue JTeKIUH 1 W3ydenne HayuHBIX (IMIUPHIECKUX U
dusnka — Hayka o mpupojae. HayuHele METOIBI MO3HAHHUS OKpY)Karoliero Mmupa. Poib TEOPETHYECKUX) METOAOB TO3HAHUS
9KCIIEPUMEHTA M TEOPHH B TIPOIIECCE MO3HAHHUS IPHPOJIBI. IKCIICPUMEHT B (DU3HKE. OKpYIKaIOLIEro MUpa.
MopenupoBanue (GU3UUCCKUX SIBICHUN U MpoIlieccoB. HaydHbIe rHIOTE3HI. O6cyxaeHue rpaHuL IPUMEHUMOCTH
dusnueckue 3aKOHbI UTCOPHH. I paHUIIbl TPUMECHUMOCTU(GU3MICCKUX 3aKOHOB. (hu3MUECKHX 3aKOHOB 1 TEOPUI.
TIpHHLHTI COOTBETCTBHS. PaGota B rpyIiIie mo moAroToBKe
KOPOTKHX COOOLICHNUI O POJIH K MECTe
Pose 1 MecTO Gu3HKU B HOPMUPOBAHMU COBPEMEHHONHAYYHON KapTHHBI MUPA, B (U3HKH B HayKe W B MPAKTHIECKO
MPaKTUYECKOMN JEATeTbHOCTH JIFOAEH IEATEILHOCTH JIFOJIEH.
JleMOHCTpanust aHAIOTOBBIX U IIU(PPOBBIX
H3MEPHUTENBHBIX TIPUOOPOB,KOMITBIOTEPHBIX
JIATYUKOB.
OcBoeHHE OCHOBHBIX MPUEMOB PabOTHIC
mudpoBoit mabopatopueit o pusznke
JlaGoparopuble 3aHATHsA: «OmpeneneHue LEHbl JENEeHUS H3MEPUTEIbHBIX 2
npubopoB. M3mepenue ¢Qusnueckux BeNUYMH C YYETOM aOCOIIOTHOM
norpemHocTiy. OgopmiieHne oryeTa (MMcbMeHHas paboTa).
Paznea 2. MEXAHUKA
Tema 2.1. KuneMaTuka [IpoBeneHue  SKCIEPUMEHTA:  U3YUYCHHE
Cozeprkanue JIeKLun 2 HEPABHOMEPHOTO  JBIUKCHHA € LEJBIO
Mexanuyeckoe JBxeHne. OTHOCUTENBLHOCTh MEXaHMYECKOTOBIKeH . CrcTeMa ONpEJCNEHNs  MIHOBEHHOM  CKOPOCTH;
SR HCCIIE/IOBAHME COOTHOLICHIS MEXIyY
TpackTopus, [y TsAMH, NPOMICHHBIMUA  TEJIOM 32
MOCIEJI0OBATENIbHBIE  PABHBIC IPOMEKYTKH

ITepemernienne, CKOpOCTh (CpeaHsst CKOPOCTh, MTHOBEHHASI CKOPOCTh) NYCKOPEHHE
MaTepUaIbHON TOYKH, UX IPOCKIUU Ha OCH CHCTEMBI

koopauHat. CrokeHre epeMenIeHIH U CII0KEHUECKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOCTIPSIMOIMHEHHOE JBIKCHIE.

I'paduku 3aBHCHMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHSI, ITyTH U IIEpEMEIIeHIUs
MaTepHaJ’IBHOﬁ TOYKHOT BPEMEHHU.

CBoOoiHOE TTaieHne. Y CKOPEHUECBOOOTHOTO TTaACHHUS.

BPEMEHHU TPU PABHOYCKOPEHHOM JBHIXCHHUU
C HayYaJbHOM CKOpPOCTBIO, PAaBHOH HYIIIO;
H3yYCHHE [BM)KCHHS I[IApHKa B BA3KOH
KUIKOCTH, WM3Y4YCHHE JBWKCHHS  Tela,
OpPOIIEHHOTO TOPU30HTAIBHO.

OO0BbsICHEHHE OCHOBHBIX MTPUHIIMITOB JCHCTBHS




KpuBonuneiinoe npuxeHue. JBUKeHUE MaTEpUAIbLHON TOUKH 0 OKPY>KHOCTH €
MOCTOSSHHOW OMOJYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTb, TMHEHHAs CKOPOCTb.
Ilepuon u yactoTa oOpaleHuUs.
LenTpocTpeMuTenbHOEe  YCKOpeHHE. TexXHHMYecKue yCTpolcTBa U IPAKTUYECKOE
IIPUMEHECHHE: CIUIOMETP, ABMKEHHE CHAPSIIOB,IICTIHBIC U peMEHHBIE TIepeaadn

[IpakTnueckue 3anarus: Pemenue 3amay  1no  teme: «MexaHUKa»
(mucrMeHHas paboTa).

JlaGopatopubie  3aHATus:  «lI3MepeHWe  yCKOpeHHMS ~— Tela  IPH
PaBHOYCKOPEHHOM JIBUXKEHUN». «lI3yueHue IBUKEHHUs Tena, OpOLIEHHOIo
ropu3oHTanbHO». OdopmiieHne oTueTa (MMCbMEHHas paboTa).

TEXHUYECKUX  YCTPOMCTB, TaKUX  Kak:
CIIUAOMETp, LEMHbIE U pEMEHHBIE NEpeaun
IBIDKCHUS; W yCIOBHH HX 0e30macHoro
HCII0JIL30BaHUS B ITIOBCEIHEBHOM

JKU3HU.

Pemienne pacy€THbIX 3a1a4 ¢ SBHO 3aJaHHOMN
(GU3NYECKON MOJENIBI0 C HCIOJIb30BAHUEM
OCHOBHBIX ()OPMYJI KHHEMATHKH.

IToctpoenue U aHaIu3 rpadukoB
3aBHCHMOCTEH KHHEMAaTHYECKUX BEJIMYUH OT
BpPEMCHH TUTS PaBHOMEPHOTO u
PaBHOYCKOPEHHOT'O NPSIMOJIMHEHHOTO
JBIKCHHS.

PacnosHaBaHWe (H3NYSCKHUX SBJICHHH B
y4eOHBIX ONBITaX M OKPYXKAIOIIEH KHU3HU:
paBHOMEpHOE u PaBHOYCKOPEHHOE
MpSMOJIMHEWHOE  JABIDKEHHE, CBOOOJHOE
naJaCHUE TECJI,ABUKCHUE 110 OKPYKHOCTH.
Onucanue MEXaHHYECKOTo JBHKCHHUA C
HCIIOJIB30BAHUCM (1)I/I3I/I‘IeCKI/IX BCJIIMYNH:
KOOp/MHATA, MyTh, IEepEeMELICHHE, CKOPOCTb,
yckopeHnue. PabGora B rpynmax —mpu
TUIAHUPOBAHUH, NPOBEICHUH "
UHTEPIPETALUH PE3yJIbTATOB OMBITOB U
aHalu3e  JIONOJIHUTENBHBIX  HCTOYHHKOB
UHDOPMALIUH 110 TEME

Tema 2.2.

JAnnamuka

ConeprxkaHue JeKIUH

Ipunnun otHocurensHoctu [Mamunes. Ilepssiit 3akoH Helorona. MHepruanbHble CUCTEMBI
orcuéra. Macca tena. Cuna. Ilpunuun cynepnosunuu cui. Bropoii 3akon HproToHa mmst
MaTepuagbHOU TOUKH.

Tpetuii 3akoH HproTOHA [I71s1 MaTE€pUATIbHBIX TOUEK.

3aKOH BCEMUPHOTO TATOTEHUS.

Cuna Tspxectr. [lepBas kocMu4eckast CKOpOCTb.

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

Tpenune. Buapl TpeHus (TI0KOS,CKOIBKEHNS, KAUSHNUS).

Cuna tpenus. Cyxoe TpeHue.

Cwiia TpeHusi CKOJbKEeHUsT M cwia Tpenuss nokos. Koaddunment tpenms. Cuia

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TE.
W3ydyeHue 3aBUCUMOCTU CUJIBI YIIPYTOCTH OT
nedopmanum; cpaBHEHHE CHIT TPEHHUST TIOKOS,
Ka4YCHUS U CKOJIBXKCHUA.

OO0bscHeHne HeBecoMocTH. lIpoBeneHne
IKCIIEPUMEHTA: UCCIIEOBAaHUE 3aBUCHMOCTH
CHJI YIIPYTOCTH, BO3HUKAIOIIUX B IIPYKUHE

W PEe3MHOBOM O0pasiie, OT UX JAedopMaluy;
N3y4eHUE IBIKEHUsI OpycKa 110 HaKJIOHHOH
IUIOCKOCTH; HCCIIeIOBaHNUE YCIIOBUH
paBHOBECHsI TBEP/IOTO Teja, UMEIOIIEro OCh
BpAIIECHUS.




COTIPOTUBIICHUS NP JBIKCHUH TENa B )KUAKOCTHU HIIH Ta3e.
[TocTynarensHOE 1 BpamaTeIbHOEABHKEHIE a0COMIOTHO TBEPOTO TEa.

MoMeHT cuiibl OTHOCUTENIBHO OcH BpalieHus. [lneuo cuibl. YcenoBus paBHOBECUS! TBEPIOTO
Tena.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE IMPUMEHEHHUE: IOALIMITHUKY, JBI)KEHUE
UCKYCCTBEHHBIX CITyTHUKOB

[Mpaktnyeckne 3ansTusa: Pemenue 3amau  mo  Teme:  «/luHaMukay
(muceMeHHast paboTa).

JIabopatopusie 3ausTus: «M3yuenne koappunneHTa TpeHue METOI0M
npenensHoro yriay. Odopmienue otTdera (MIcbMeHHas paboTa).

OO0BscHeHHE 0COOEHHOCTEH PAaBHOMEPHOTO U
PaBHOYCKOPEHHOTO HPSMOINHEHHOTO
IBIDKCHUS, CBOOOJHOTO MageHUS  Tel,
JIBIDKEHUSI TI0 OKPYKHOCTH Ha OCHOBE
3aKk0oHOB HplOoTOHA, 3akoHa BCEMHPHOIO
TATOTEHUS.

OOBsiCHEHHE OCHOBHBIX TIPHHLUIIOBACHCTBUS
MOJIIMIHUKOB M HMX  NPAKTHYECKOTO
MIPUMEHEHUS.

OOBsicHeHHE ~ IBMXKCHHUSI  MCKYCCTBEHHBIX
CITyTHUKOB.

Pemenne pac4€THBIX 3a1a4 C SBHO 3aJaHHOMN
(GU3UIECKO MOAENBI0 C HCIIOIb30BaHHEM
OCHOBHBIX 3aKOHOBH (JOpMYIT AUHAMUKH.
PacniosnaBanue (usnuecKux SBICHUH B
y4eOHBIX OMbITaX M OKPY)KAIOIIEH KHU3HU:
HHEPLYs, B3aUMOJCUCTBUE TEIL.

Ananuz GU3NYECKUX MPOLIECCOB U SBJICHHI C
HCTIONB30BaHHEM 3aKOHOB U IPHHIUIIOB!
3akoH BcemupHoro tsrorenus, I, II u III
3akOHbl HBIOTOHA, MPUHIMI CYNEPIIO3UIIUT
cui, MIPUHINAT PaBHOIIPABHOCTH
MHEpUNAIBHBIX CUCTEM OTCUETa

Tema 2.3.

3aKkoHbI COXpaHCHUA B MEXaHUKE

CopeprxkaHue JeKINH

Nmmynsc MaTepuanbHON TOYKM (TeJa), CUCTEMBbl MaTepHalbHBIX TOYeK. VIMITybe CHIIBI U
N3MEHEHHE UMITYJIbCa Tella. 3aKOH COXpaHEHHs HMMITysibca. PeakTnBHOe nBmkeHue. Pabora
cuibl. MOIIHOCTD CHJIBL.

Kunernueckass sHeprus MaTepHaIbHOH TOYKH. TeopemMa 00 W3MEHEHMH KHHETHYECKOH
SHEpPruu.

[Norennmansaas sHEprUs. [loTeHIMANTBHAS YHEPTUS YIIPYTOAe(POPMHUPOBAHHOHN MPYKHIHBI.
[lorennmansHas »HEprus Tena BOAM3M TMOBEpXHOCTH 3emud. [loTeHIManbHBIE U
HETIOTeHIHaNbHeIe CHiIbl. CBA3p paboOTHl  HEMOTEHIMANBHBIX CHJI C H3MEHEHHEM
MEeXaHUIeCKOW YHEPTUH CHCTEMBI TeJl. 3aKOH COXPaHEHHS MEXaHHYECKONW IHEPTUH.
VYpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue ycTpoicTBa M NPAKTUYECKOE NPUMEHEHHE: BOAOMET, KONEp, NPYKUHHBII
IIUCTOJIET, JBUXKCHHUE PAKET

IIpoBeneHue  SKcHepUMEHTa:  H3y4YeHHE
abCOJIFOTHO HEYIPYToro yjaapa ¢ MOMOIIBIO
JIByX OJUHAKOBBIX HHUTSHBIX MAasTHHUKOB;
HCCIICIOBAaHUE CBS3M  pabOTBl  CHIBI  C
HN3MEHEHHEM MEXaHHYEeCKOH SHEePTUH Tea
Ha IpUMeEpe pacTsHKEHHUS PE3HHOBOTOXKTYTA.
OneHka aOCONIOTHBIX ¥ OTHOCHTEIBHBIX
MOTpEeNIHOCTel  M3MepeHHH  (PU3MUECKHUX
BEJIUYHH.

Pemenue pacu€THbIX 3a1a4 ¢ SBHO 33aHHOU
(U3MYECKO MOAENBI0 C HCIIOJIb30BaHHEM
OCHOBHBIX 3aKOHOB M (OPMYJT AWHAMHUKH U
3aKOHOB COXPaHECHHS.

Pemrenne xauecTBEHHBIX 3a/a4 C OMOPOH Ha




[IpakTudeckue 3aHaTus: Pemienue 3amad mo teme: «3aKOHBI COXPAHCHUS B
MexaHuKe» (MMCbMEHHas padoTa).

M3yYeHHBIC B pasnene «MexaHWKay 3aKOHHI,
3aKOHOMEPHOCTHH (HH3HICCKUE SBICHHUS.
Omuncanre MEXaHHYECKOTO JBIDKEHHS C
HCIOJIb30BAHHEM (DU3UUECKHUX BEJTHUHH:
UMITyJIbC Tela, KUHETHYECKas OSHEprus,
MOTEHIMATbHAS  DHEPIHs, MeEXaHUIeCcKas
paboTa, MeXaHUYECKast MOLITHOCTb.

BCJIMYMH, IMPOBEPKaA NPEAJIOKCHHBIX T'MIIOTE3

Paznes 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJMHAMUKA

Tema 3.1.

OcHOBBI MOJ]CKyJ'[ﬂpHO-KI/IHeTI/I‘{eCKOﬁ TECOpUHU

ConeprkaHue JEKIHH

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KHHETHIECKOW TEOPHUH M MX OIBITHOE 0OOCHOBAHHUE.
BpoyHOBCKOE ABHKEHHE.

Huddysnsa. Xapakrep ABMKEHHUS U B3aMMOAEHCTBUS YacTHIl BeuiecTBa. Moaenn cTpoeHus
ra30B, KHUAKOCTEH M TBEPIBIX TET U OOBSCHEHHE CBOWCTB BELIECTBA

Ha OCHOBE 9TUX MoJieneil. Macca upaszMepsl MoJiekyi. KonudectBo Bemecta. [locTosiHHas
ABorazpo.TemnoBoe paBHOBECHE.

Temneparypa u e€ usmepenue.lllkana remneparyp Llenscus. Mozens uaeanbHOro rasa.
OcHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETHIECKONTEOPHH HAEaTbHOTO rasa.

AbGcomoTHas TeMIepaTypa Kak MepacpeiHeil KHHETUIECKOH SHEPTrUH TEeIJIOBOTO JIBH)KEHUS
4acTHI] rasa.

Ixana remneparyp KensBuna.I'a3oBble 3akoHbl. YpaBHeHUe MenneneeBa—Kianelpona.
3akon JlansToHa. M30mporeccs! B Mi€adIbHOM Ta3e ¢ MOCTOSTHHBIMKOJIMYECTBOM BEIIIECTBA.
I'padmueckoe npencraBieHre N30MPOLECCOB: H30TEPMa, H30X0pa,nu300apa.

TexHu4ecKHe ycTpoHCTBa UIPAKTHIECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp

[IpakTuueckue 3anstus: Pemenne 3agad no treMe: «OCHOBBI MOJIEKYJISPHO-
KHHETHYECKON Teopun» (MUCbMEHHas paboTa).

Jlabopatopubie  3amstus.  «lIpoBepka  3akona  boiuts-MapuotTay.
Odopmrnenne oTdera (MUCbMEHHas paboTa).

[IpoBenenue »sKCHNEpPUMEHTA: OIpEEICHNE
Macchl BO3[yXa B KJacCHOM KOMHAaTe Ha
OCHOBE M3MEpeHHid 00béMa  KOMHATHI,
JaBJIeHUs] U TEeMIIEpaTypbl BO3/AyXa B HEW;
HCCIIeI0BaHUE 3aBUCUMOCTH MEXITY
napaMeTpaMu COCTOSTHUS pa3pesKeHHOrorasa.
OrneHka aOCOJIOTHBIX M OTHOCHTEIBHBIX
MOTpeIIHOCTell  M3MepeHuHd  (PU3UUECKHUX
BEJIMYMH.

OOBscHEHHE OCHOBHBIX [IPUHLIUIIOB
neiicTBUil  TepMoMeTpa © OapoMeTpa H
yCIoBHiA WX 0E30MaCHOTO HCIIONB30BAHUS B
[IOBCEIHEBHOM JKHU3HH.

PacnosnaBanme (u3n4YecKHx SBICHUHA B
y4eOHBIX OMBITAX W OKPYKAIOMIEH >KU3HU:
nuddysust, OpOYHOBCKOE IBIKCHUE.
Onucanue TETJIOBBIX SIBIICHUH c
HCTIONIb30BaHUEM  (DU3MYECKUX  BEJIMYMH:
JlaBJeHre rasa, TemIepaTrypa, CpemaHsist
KHHETUYIEeCKas JSHEPTHUs Xa0THYECKOTO
JIBIDKEHUSI MOJIEKYJ, CpedHEeKBaJpaTU4YHasI
CKOPOCTb MOJIEKYIL.

AHanu3 pU3NIECKUX MPOILECCOB HSBICHHUN C
ucnospzoBanueM MKT, ra3oBbIX 3aKOHOB,
CBSI3M CpellHEd KUHETHYECKOHW OJHEpPruu
TETJIOBOTOIBHKECHHSI MOJIEKYJ ¢ aOCOIFOTHOM
TEeMIIEpaTypoHu.

Pemienne pacy€THbIX 3a/1a4y ¢ SBHO 3aJlaHHOM
(U3HUECKON MOJENBI0 C HCIOJIb30BAHUEM




ocHOBHBIX TmojioxkeHnii MKT, 3akoHOB u
(hOpMYIMONEKYISIPHON (H3UKH.

Pabora B rpymmax mpH IDTAHUPOBaHHH,
MPOBEICHUN W MHTCPIPETAIMU PE3YJILTATOB
ONBITOB W  aHalu3e  JOMOJHUTEIbHBIX
HCTOYHUKOB HH(OPMAIIMH IO TEME

Tema 3.2 OCHOBBI TEPMOJHHAMHKH IIpoBeneHME PKCIEPHMEHTA: H3MEPEHHE
CoiepKaHue JICKIHH YAEIbHOM TEMIOEMKOCTH BEILIECTBA.
" OueHka abCONIIOTHBIX M OTHOCHTENBHBIX
TepmonnHamuyeckas cucreMa. BHyTpeHHSS 3HEpTHs TEPMOIUHAMHYECKOH ! - .
R NOTPEUIHOCTEH H3MEepeHHH (QHU3NYEeCKUX
CHCTEMBI HCIIOCOOBI €€ N3MEHEHHUSL.
BEJINYMH.
KommgectBo TemnoTs! u pabora. Wzydenue mozeneit mapoBoii TypOHHEL,
BryTpeHHss1 5HEPrHs 0IHOATOMHOTOMI€aILHOTO ra3a. Buasl Temonepeaayu: ABUTATE]IA BHYTPECHHETO CrOpaHus,
TETIONPOBOIHOCTh, KOHBEKIIUS, U3IydeHUE. Y IeNIbHAS TEIUIOEMKOCTh BEILIECTBA. PCaKTUBHOI'O NBUTATCIIA.
KonmdecTBo TEIUIOTHINPH TEIIONEpeaaye. OGpsicHEHHE IPHHIUIIOB ACHCTBHS 1
TMonsaTue 06 anuabatHOM npouecce. IIepBblii 3aK0H TEPMOJAUHAMHKH. ycnobun 6‘330“2}01{”0 MCHOJIb30BaHNA
IpuMeHeHKe IEPBOTO 3aKOHA TEPMOAMHAMHKY K u3onponeccaM.I'paduueckas B MOBCCAHCBHON JKU3HI BUTATCII
WHTepIpeTarust paGoTI raza. BHYTPEHHETO CrOpaHus, OBITOBOIO
BTopoii 3aK0H TepMOANHAMUKH. XOJIONMIEHHKA, KOHAHIMOHEDA.
OnwucaHue CBOWCTB TeJl U TEIUIOBBIX
HeoOpaTiuMocTh IPOLIECCOBB PUPO/IE. .
. SBJICHUI c HCTIONB30BaHHEM
TenoBsie MamuHbI. [IpUHIUTBIASHCTBHUS TEIUIOBBIX MAIIHH.
peos (U3MYECKUX BENMYUH: JaBJICHUE
peobpazoBaHKs YHEPTUNB TSHHOBBIX Maun/nu{ax. rasa, TEMOEpATypa,  KONHYECTBO
Koadpunment nmone3noro neicTBUATEINIOBON MAIINHBI. TETUIOT,  BHYTDEHHSIS  dHEPris,
Hukn KapHo u ero ko3 QUImreHTnone3Horo 1eicTBus. paGora rasa.
OKOJIOrHYeCKUe MPOoOIEeMBbITEIIIO3HEPT € THKH. Pelrrenne pacy&THBIX 3a/1a4 C SBHO
TexHuueckue ycTpocTBa HIIPAKTUYECKOE IPUMEHEHHUE: 3aIaHHON (DPU3MIECKON MOJIENBIO C
JIBUTaTeJIb BHYTPEHHET O CTOPAHUSI,0BITOBOI X0OJIOMMIIBHHUK, KOHANUIIOHED HCIIOJIb30BaHUEM OCHOBHBIX
IIpaktuueckue 3ansatus: Pemenue 3a1a4 no reme: «OCHOBBI 3aKOHOBH (POPMYIT MOIICKYIAPHO#H
TEPMOIMHAMUKNY (IMCbMEHHas paboTa). (DHSHKH H TEPMOIHHAMHUKIL 5
Pemenne kauecTBEHHBIX 3a/1a9 C OMOPOH Ha
W3ydeHHbIE B pasnene «MomeKkynsapHas
(u3KMKa UTEPMOANHAMUKAY 3aKOHBI,
3aKOHOMEPHOCTH M (PM3HYECKUESIBIICHHUSI.
Pabora B rpynmax npu aHanuse
JIOTIOJTHUTENBbHBIX HCTOYHUKOB HH(OPMaIN
0 TEME
Tema 3.3.

ArperatHbpie COCTOSIHUA BemecTBa. @a3oBbie nepexo/bl




Coneprxkanue JeKIHH

[Tapoo®pazoBanue u koHaeHcanws. VicnapeHue 1 KuIeHue.

AOcCoIOTHas 1 OTHOCUTENIbHAS BIIQXKHOCTB BO3/1yxa. Hacklmennsiiinap. Y nenpHas
TEIJIOTa MapooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUIICHUS OT JIaBICHHUS.
TBépmoe Teno. Kpucrammueckne 1 amopHbIE TeTa. AHH30TPOIHS CBOMCTB
kpucTamioB. JKuakue kpuctamisl. CoBpeMeHHbIeMaTeprainsl. [1nasnenne u
KpHUCTaITU3anus. Y enbHas TeruioTamiasieHus. CyomumMarys.

YpaBHeHue TennoBoro 6ananca. TexHuUecKue yCTpOHCTBa U IPAKTUIECKOE
MPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KAJTOPUMETP, TEXHOIOTUHUIIOIYUECHUS
COBPEMCHHBIXMATEPHATIOB, B TOM YHUCJIICHAHOMATECPpHUAJIOB, 1 HAHOTCXHOJIOTUN

[IpakTuueckue 3ansatus: Pemenne 3agad mo teme: «ArperaTHble COCTOSTHUS
BenectBa. PazoBble nepexoAb» (MUChbMeHHas pabora).

JIaGoparopHbie 3ausaTus: «3Mepenne OTHOCUTEIHHON BIXXHOCTH BO3IyXa
C MOMOIIIBIO NICUXpOMeTpay, «OnpeaesieHue yienbHON TerIoThl
napooOpa3oBaHus BOJbI», «KonebaHus KUIAKOCTHA B COOOIIAIONITUXCSI
cocynax». Odopmienue otTuera (mMcbMeHHas paboTa).

IIpoBeneHNE SKCICPUMEHTA: U3MEpPCHHE
OTHOCHTEIIFHON BIIaXKHOCTH BO3/yXa.
OrneHka aOCONIOTHBIX M OTHOCHUTEIHHBIX
MOTPEITHOCTe HW3MEpeHUi (U3NIECKUX
BEJIYHUH.

N3yudenue cBOMCTB

HACHIIICHHBIXIIAPOB, CIOCOO0B
N3MEPECHUA BJIAKHOCTU

Habmronenue kuneHus npu

TTOHMKCHHOM JIaBJICHUH, HATPEBAHS

U TUIABJICHUSI KPUCTATITUICCKOTO
BEIIIECTRA.

OO0BsCHCHNE IPUHIIUTIOB ICHCTBUS U
yCIIOBHY 0€30MaCHOT0 UCIIOIb30BaAHUIB
MMOBCEHEBHOW KU3HU TUTPOMETPA,
MICUXPOMETPa, KaJopuMeTpa.

N3yuyenune TeXHOJIOrUi NOILyYeHUs
COBPEMCHHBIX MaTEPHUAJIOB, B TOM YHCIIE
HAaHOMATEPHAJIOB.

Paznea 4. 9JIEKTPOJMHAMUKA

Tema 4.1

DJIeKTpHYeCKOe ToJie

ConepsxkaHue JeKINH

OnexTpu3anys Te. DNeKTpuIecKuit3apsaa. J(Ba BUaa aJIeKTpHUIECKUX 3apsI0B.
[IpoBoIHUKY, TUICKTPUKH U MOTYIPOBOTHUKH. 3aKOH COXPAaHEHHS 3JICKTPUIECKOTO
3apsja.

Bsaumopelictue 3apaa0oB. 3akoH Kynona. ToueuHsli anekTpudecKuiizaps.

DNeKTpUIecKoe moJe.

Hanpsox€HHOCTh 351ekTpudeckoronoss. [IpuHuun cynepno3sunum 3JaeKTpUIeCKUX
nonel. JInHNY HanpsKEHHOCTHU IIEKTPUUECKOTOTIOIIS.

PaboTa cun anekTpocTaruueckoromnois. [loreHiman. Pa3HOCTh TOTEHITHAIOB.
IIpoBOIHUKY U IU3NEKTPUKH B 3JIEKTPOCTATUUECKOM ToJe. JuannekTpudeckas
MPOHUIIAEMOCTh. DNEKTPOEMKOCTE. KoHaeHcaTop.

OneKTPOEMKOCTB TUIOCKOTO KOHIEHCATOpa. DHEPTHUS 3apsHKEHHOTO
KoHzeHcaTopa. TexHn4eckne yCcTpoiicTBa U MPAKTHYECKOE IIPUMEHEHHE:

[IpoBeneHue SKCIIEPUMEHTA: U3MEPEHHE
3IEKTPOEMKOCTH KOHIEHCATOPA.
OrieHKa a0COJIFOTHBIX M OTHOCHUTEILHBIX
TPEITHOCTEH U3MEPEHUIN (HU3HMUECKIX
BEJIAYMH.

N3yyeHne NprHUMIIOB IeUCTBUS
3JEKTPOCKOIA, HIEKTPOMETPA,
KOHZICHCATOpAa.

M3yueHne npuHIUIIOB 1€UCTBUS

1 YCJIOBHI 0€30MMacHOTO MIPUMEHEHHSB
MIPAKTUIECKON KHU3HU, KOTTUPOBAILHOTO
arnmapara, CTpyHHOTOTIPUHTEPA.
PaccmoTpenue Gpu3nyeckiux OCHOBaHUIN
3EKTPOCTATUYECKOM 3aILUThI U 3a3€MJICHUS
ANEKTPOIPUOOPOB.




3EKTPOCKOII, JIEKTPOMETP, IEKTpOCTaTUUECKasl 3all[UTa, 3a3€MIICHUE
INEKTPOIIPUOOPOB,KOHICHCATOP, KOMMPOBAIbHBIHATIIAPAT, CTPYHHBIH
NPUHTEP

[Mpaktrueckue 3aHsATHs: Pelenue 3amad Ha Temy: «DJICKTPHUECKOE TOJIE»
(muceMeHHas paboTa).

Pewenne pacuéTHbIx 3a/1a4 ¢ IBHO33JaHHON
(U3NIECKO MOJICITBIO C UCTIONE30BaHIEM
OCHOBHBIX 3aKOHOBH (POpMyIT
JIEKTPOCTATUKH.

Pemenne kauecTBEHHBIX 3aa4

C OMOPOil Ha U3yYEHHBIE 3aKOHBI,
SaKOHOMepHOCTI/I nu (bI/I?;I/I‘-ICCKI/Ie SABJICHUSA
AIEKTPOCTATUKH.

I\/II JKHU3HU U HpI/IMeHeHI/II/I X B TCXHUKC

Tema 4.2

IocTostHHBIN J1eKTpUYecKknil TOK. TOKM B pa3jIMYHbIX cCpeaax

ConepskaHue JEKIHH

DNEKTPUYCCKUI TOK. Y CIIOBUS CYIIECTBOBAHUS JICKTPHUCCKOTO TOKA. MICTOUHHKH
Toka. Crita Toka.JTocTOSTHHBIN TOK.

Hamnpsoxenue.

3akon OMa JJis1 yyacTKa [enH. DIeKTPUIECKOe COMPOTUBIICHUE. Y IeTbHOE
COTIpOTHBIICHHE BemiecTBa. [locnenoBarenpHOE, TapalieIbHOS, CMEIIIAHHOE
COCIITHEHHUE TTPOBOTHIKOB.

Pabora snekTpryecKkoro Toxa.

3akoH Jlxoyns—JIenna. MomHOCTBEIIEKTPUIECKOTO TOKA.
DNEeKTPOIBIKYINAS CHJIa U BHYTPEHHEE COMPOTUBICHUEHCTOYHUKA TOKA.
3axoH OMazyis HOTHOM (3aMKHYTOM) 3eKkTpudeckoil menu. Koporkoe
3aMBbIKaHHE.
DNeKTPOHHAs TPOBOJAUMOCTH TBEP/IBIX METAIIOB. 3aBUCUMOCTHCOMPOTHUBIICHHUS
METaJJIOB OT TEMIIEPATYPHI.
CBepXIpOBOIUMOCTbD.
DNeKTpUUecKuil TOK B BakyyMme. CBOWCTBA 3JIEKTPOHHBIX ITy4KOB.
ITonynpoBoaauku. CoOCTBEHHAS HIIPUMECHASI TIPOBOJAUMOCTH TIOTYTIPOBOTHUKOB.
CgoiictBa p—n-niepexona. [lorynpoBoAHUKOBBIE TPHOOPEI.
DNEeKTPUUECKHUN TOK B pacTBOpax UpacIuiaBax dJIEKTPOIUTOB.
DNEKTPOIUTHYECKAS TUCCOUAITUS. DTIEKTPOIIH3.
DNeKTpUUeCKHid TOK B Ta3ax.CaMOCTOSTEeIbHBIA U HECAMOCTOSITEbHBIH
paspsia.Monnus. [1na3zma.
TexHuyeckue ycTpoHCTBA U MPAKTUUECKOE IPUMEHEHHUE: aMIIEPMETP, BOJILTMETP,
PEOCTAaT,UCTOYHUKH TOKA, JICKTPOHATPEBATEIBHEBIC IPHOOPEI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP COTIPOTHBIICHUS, BAKYYMHBIH THOI,

IIpoBenenue sKCIepUMEHTA: U3yUICHUE
CMELIAHHOTO COETUHEHUS PE3UCTOPOB;
n3mepenue JJIC ucToUHMKa TOKA U €r0
BHYTPCHHETO COTPOTUBIICHHUS; HAOIIOICHIE
3JEKTPOJIN3A.

OreHka aOCOOTHBIX 1 OTHOCUTEIEHBIX
MOTPEIIHOCTEl U3MepeHuit PU3NUECKUX
BEJTMYHH.

OO0BscHeHHE IPUHLIUIIOB ICHCTBUS U
yCIIOBH 6€30M1aCHOTO MPUMEHEHHS
ammepMeTpa, BOJIbTMETpPa, peocTaTa,
HCTOYHHKOB TOKA, 3JIEKTPOHATPeBATEIbHBIX
U 3JICKTPOOCBETUTEILHBIX IPHOOPOB,
TEPMOMETpPA CONPOTUBIICHHUS, BAKYYMHOTO
THOJIa, TEPMHUCTOPOB U (POTOPE3UCTOPOB,
[I0JIYIPOBOIHUKOBBIXIMOJI0B, T'aJIbBAHUKU.
Pewenne pacu€THbix 3a51a4 ¢ IBHO3aJaHHON
(U3NIECKON MOJICITBIO C UCTIONB30BaHIEM
OCHOBHBIX 3aKOHOBH (DOPMYJT TEMBI
«I1OCTOSIHHBIN 3JIEKTPUUECKUM TOK.
PacnioznaBanne GpU3NUECKUX SIBICHUHB
Y9e0HBIX ONBITaX M OKPYKAIOIICH JKU3HU:
3NEKTpUYEeCcKast HPOBOANMOCTD, TETIIIOBOE,
CBETOBOE, XUMUUECKOE, MATHUTHOE JEUCTBUS
TOKa.

AHanu3 3IIeKTPUUECKUX SBJICHUHN U
MIPOLIECCOB B LIEMAX NOCTOSHHOIO TOKAC
HCTONBb30BaHUEM 3aKOHOB: 3aK0H OMa,
3aKOHOMEPHOCTH TIOCJIE0BAaTENBHOIO U




TEPMHCTOPHI U (POTOPE3UCTOPHI, MOIYIPOBOIHUKOBBII U0, FaIbBAHUKA

[Ipaktnueckue 3ansarus: Pemenue 3agau Ha Temy: «llocTosHHBIM
aNeKTpuyecKkuil TOK. TOKHM B pa3HbIX cpelax» (IMcbMeHHas paboTa).

MapauieibHOrOCOSIUHEHHSI IPOBOIHUKOB,
3akoH Jlxxoynsa-JIeHua.

OrnucaHue U3y4eHHBIX CBOWCTB BEIECTB U
INIEKTPUUECCKHX SIBIICHUIC UCTIOBL30BAHUEM
(U3MYECKUX BEIUUNH: dIIEKTPHUECKUAN
3apsiji, CHIa TOKa, 3JIEKTPHIECKOE
HanpsDKEHUE,AIEKTPHUECKOE
CONPOTHUBIICHHE, PA3HOCTH MIOTEHI[HAJIOB,
D/1C, paboTaToka, MOIIIHOCTh TOKA.
Hcnonb3oBanue HHOOPMATUHOHHBIX
TEXHOJIOTHI IJIs TIOHCKa,
CTPYKTYPHUPOBAHUS, UHTEPIIPETALUH U
MPE/ICTaBICHUS HHPOPMALIUHU TIPH
MOJITOTOBKE COOOIICHUH O MPUMEHEHUU
3aKOHOB IOCTOSTHHOI'O TOKA B TEXHUKE U
TCXHOJIOTUAX

HpOMe)KYTO‘IHaH aTrecranus

Pa3nen 5. JIEKTPO/IMHAMUKA

Tema 5.1

MarHuTHoe 1oJie. 3HeKTp0MaFHI/ITHaﬂ HHAYKIUA

ConepsxkaHue JeKINH

[TocTosTHHBIE MarHUTHI.

BzaumMoneiicTBHE TOCTOSHHBIX

MarduToB. MarHuTHOE TOJIE.

BekTop MarHuTHOM MHAYKLHUU.

ITpuHIHI Cynepno3uuuy MarHUTHBIX rojiei. JInHuu MaranTHON nHAykunu. Kaptuna
JUHUN MarHUTHON UHYKIUH TIOJIS TOCTOSIHHBIX MarHUTOB.

MarautHoe ToJie MPOBOJHUKA ¢ TOKOM. KapTWHa JWUHWA WHAYKIMA MarHUTHOTO TOJIS
JUIMHHOTO TPSIMOTO MPOBOJHMKA M 3aMKHYTOrO KOJIBLIEBOTO IMPOBOJHMKA, KATYIIKH C
TokoM. OmnbIT DpcTeaa.

BzaumoneiicTBre MpoBOIHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJIb U HampaBlIeHHE.

Cuna Jlopenma, €€ MoAynb | HampaBiieHHe. JIBmKeHHWe 3apsHKEHHOW 4YacTHIBI B
OJTHOPOJTHOM MarHuTHOM oJie. Pabota cuiel Jloperna.

SIBneHue ANEeKTpOMarHuTHOM WHAYKUMHU. IlOTOK BekTOpa MAarHUTHOM

WHIYKIHH.

DNEKTPOABUKYIIAS CUIIa UHAYKIIMH.

3aKoH AIIeKTPOMAarHUTHOMHHAYKINH Papazes.

[TpoBeneHue SKkCepUMEHTa: U3y4eHUE
MarHUTHOT'O MOJIS KaTYIIKH C TOKOM;
UCCIIeIOBAHUE ICHCTBHS IOCTOSTHHOTO
MAarHuTa Ha paMKy ¢ TOKOM;
UCCIIeIOBaHHE SIBJICHUS
9NIEKTPOMAarHUTHOW HHIYKIIHH.

O1ieHKa a0COTIOTHBIX U OTHOCHTEIBHBIX
HOTPEIIHOCTeH H3MEepEeHUH Pru3nuecKnx
BEJINYHMH.

OO0BsCHEeHNE IPHHINIIOB ASHCTBHS U

YCIOBHH 6e30macHOTo IPUMEHEHHUS
TIOCTOAHHBIX MArHuTOB, JJICKTPOMArHUTOB,
3IIEKTPOJBHUI AT, ycKopuTeeit

AJNIEMEHTAPHBIX ~ YacTUL, WHAYKIUOHHOU
TMICYH.

Pemenue pacy€THBIX 3aad Ha MPHUMCHCHHE
dopmyn TEMBI «MarHuTHOE noJe.
DNEKTPOMArHUTHASI HHAYKIIUS.

PerieHne xauecTBEHHBIX 3a/1a4 C OMOPOH Ha




BuxpeBoe snekTpuueckoe mosie. DIEKTPOABHKYIIAS CHIA WHIYKIUH B HMPOBOIHHKE,
JBIDKYIIEMCS OCTYNATENbHO B OJHOPOIHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

WHIyKTUBHOCTE. SIBICHNE CaMOMHIYKIMH. DIICKTPOJBHKYIIASICHIIA CAMOWHIYKIINH.
OHeprust MarHUTHOTO MOl KATYHUIKHC TOKOM.

OnekTpoMarHuTHoe ImoJje. TexXHHuYeckue YCTpoicTBa M IPaKTUUYECKOE
NMPUMCHCHUEC: TIOCTOAHHBIC MArHuThbl, 3JCKTPOMArHuThbl, 3JICKTPOABUIATECIIb,
YCKOPUTCIIUIJICMCHTAPHBIX YaCTHUL, MHAYKIMOHHAA 1CYb

HM3YYECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
¢m3udyeckne sBIeHHS TeMbl «MarHuTHOE
1oJ1e. DJIeKTPOMarHuTHast HHIYKIIHSD».

OmnpenencHue HaIPaBJICHUS BEKTOpa
MHIYKIMY MarHUTHOIO IOJIA IIPOBOAHMKA C
TOKOM, cuibl AMriepau cuiiel JIopeHIa.

PacniosnaBanue (usnuecKux SBICHUH B
yUeOHBIX ONBITAX M OKpYXKaloIleH >KHU3HU:

[IpakTtnueckue 3ansatus: Pemenue 3azau Ha Temy: «MarmuTHoe MoJe. 4 B3aHMO/ICHCTBHE MarHuTos,
DJIEKTPOMATHUTHAS MHAYKIHs (IIMCbMEHHAs paboTa). i;zi?;“éi?ﬁzizﬂm Tiﬁiﬁi} C”f:;;:{“;
JlaGoparopusble 3ansTus: «lccnenqoBanue 1eny nocae10BaTeNbHO 10 JIBHKYIIHICS 32D, P
COEAMHEHHBIX CONPOTUBIICHUI», «/cciieToBaHnE ENH napaJyieIbHO
COEIMHEHHBIX CONPOTUBICHUNY, «VccaenoBanne 3aBUCUMOCTA MOLTHOCTH,
noTpeOIsIeMOi JTaMITO HaKaTMBAaHUS OT HANPSDKEHUS HA €€ 3aKuMax»,
«Omnpenenenue EMKOCTH KOHJIEHCATOPA B LIEH IEPEMEHHOIO TOKA,
«OmnpeneneHne HHAYKTUBHOCTH KAaTYIIKU B LIETIH MIEPEMEHHOTO TOKa.
Odopmnenue oTdera (MmucbMeHHas paboTa).
Pa3nesn 6. KOJIEBAHUSA U1 BOJIHBI
Tema 6.1 MexaHn4ecKue M )J1eKTPOMArHUTHbIE KOJIe0aHUsA Wccnenopanne napaMeTpoB KoneGaTebHOM
2 CHUCTEMBbI — Ne€puoaa, 4aCTOThbl, aMIUIMTYAbl U

ConeprxkaHue JeKINH

KonebaTenbHas cuctema.

CBoOonHble MexaHWdeckue KoyebOanus. ['apmonmueckme konebanus. Ilepuwon, dacTora,
amIuTuTyaa u ¢asza konedanuit. [IpykKMHHBINA MasTHHUK.

MatreMaTHuecKuil MasTHUK.

YpaBHEHHE FrapMOHUYECKUX

konebanunii. [IpeBpamnienne SHepruUIpH TapMOHNYECKUX KOJIEOaHUX.

KoneGaTenbHbIi KOHTYD.

CBOOOIHBIE DJEKTPOMArHWTHBIE KOJICOAHWS B HICAIBHOM KOJIEOATEILHOM KOHTYPE.
AHAOTHSI MEXAY MEXaHWYeCKMMH | JJIEKTPOMArHUTHBIMH KojeOaHmsmu. Dopmyna
Tomcona. 3ak0H COXpaHEHH YHEPTUN B HACATFHOM KOJIeOaTeIbHOM KOHTYpE.
[IpencraBnenne o 3aTyxaromuxKoine0aHuAX. BEIHYX/IeHHbIE MEXaHNIEeCKHE KOJIeOaHMs.
Pe3onanc. BerHy X 1eHHBIE 371€KTpOMarHuTHEIE KojieOaHms. [lepeMeHHbIi TOK.
CuHycOMTaIBHBIA TEpEeMEHHBI TOK. MOITHOCTh MEPEMEHHOTO TOKa. AMIUIMTYTHOE H

JICHCTBYIOIlee 3HA4YEHHE CWJIBI TOKa M HanpsbkeHus. Tpancdopmarop. IlpomsBonctso,

¢da3er  koneOaHWid  (IPYKWHHBIA  ¥/HITH
MaTeMaTHYeCKUil MasTHUK).

Habnromenne  3aryxarommx  KoJeOaHH.
HccrnenoBanne  CBOWCTB — BBIHYXKICHHBIX
KoJIeOaHu.

Habnromenne  pesonanca.  [IpoBenenwue

9KCIIEPUMEHTA: HCCIIEJO0BAHNE 3aBHCHMOCTH
neproIaMalbix KosieOaHui rpy3a Ha HUTH

OT JUIMHBL HHUTH W  MacChl  TIpy3a;
HCCIIeIOBaHNE MEPEMEHHOT0 TOKaB LEMH U3
MOCEJ0BATEIBHO COETUHEHHBIX
KOHJIEHCATOpa, KaTYIIKHH PE3UCTOpa.
OneHka aOCONIOTHBIX M OTHOCHTEIBHBIX
MOTpEeIIHOCTel  M3MepeHHH  (PU3UUECKUX




nepesada v MOTpeOIICHUE 3IEKTPUIECKON SHEPTHH.

DKOJIOTHYECKUE PUCKH NP MIPOU3BOICTBE IINEKTPOIHEPTUHL.

KynbTypa ncnonp30BaHus 3JIEKTPO3HEPTHI B TOBCEIHEBHOMKU3HU.

TexHuueckue ycTpoiicTBa HIPAKTHYECKOE TPUMEHEHHE: IIEKTPUUECKUN 3BOHOK, TeHEPaTOP
NIepeMEHHOT0 TOKa, JTMHUH DJISKTponepenayd

IIpaktnyeckue 3ansaTus: Pemenue 3amad Ha Temy: «MexaHH4eckue M|
AJIEKTPOMArHUTHbIE KoJIeOaHUs» (MHCbMEHHas padoTa).

JlabopaTopHbie 3aHsTHs: «M3ydeHue 3aBUCMMOCTH MTEpUoIa
KOJIEOaHMUI HUTSHOI'O MasiTHUKA OT JJINHBI HUTH), ((I/I3y‘-IeHI/IC
ycTpoiicTBa Tpanchopmatopay. OdopmiieHue oTdera (MUCbMEHHAs
pabora).

BEJIMYUH.

OObsiCHEHHE  TPUHIMIIOB  JEHCTBHA U
YCIIOBHIA 6€30I1aCHOr0 MIPUMEHEHHS
ANEKTPUYECKOTO 3BOHKA, reHeparopa

IIEPEMEHHOI0 TOKa, IMHUHI AJIEKTpoIepeaay.
Pemienne pacu€rHpIxX 3a/1a4 ¢ IBHO 3aJJaHHOM
(GU3NYECKON MOJENIBI0 C HCIOJIb30BAHUEM

OCHOBHBIX 3aKOHOB u bopmy,
OIMUCHIBAIOIIHNX MEXaHHUYECKUE "
9IIEKTPOMATHUTHBIE KOJICOaHMSI.

Ormucanne MEXaHUYECKHX u
3IEKTPOMATrHUTHBIX KoJIeOaHuit c

WCTIONB30BAaHUEM  (DU3UYECKUX  BEJTUUMH:
TIEPHOJ] U YacTOTa KOJeOaHUH, aMIUIUTyIa U
¢da3a koysebaHuil, 3apsm W CWia TOKa B
TapMOHHNYCCKUX QJICKTPOMArHUuTHBIX
KOJICOaHUSX.

PelieHne KayeCTBEHHBIX 33724 C OIMOPOM Ha
W3y4EeHHBIE  3aKOHBI,  3aKOHOMEPHOCTH,
OITMCHIBAKOIIINEC MEXaHHUYECCKUC u
SIIEKTPOMArHUTHBIEKOIEOAHMS.

PaGora B Tpymmax TpW ITUIAHUPOBAHHH,
TIPOBEJICHAM M WHTEPIPETAINH PE3YIBTATOB
ONBITOB, W AaHAJIW3e  JIOTOJHUTEIHHBIX
HCTOYHMKOB HHOOPMAIIHH IO TEME

Tema 6.2

MexaHuuecKkue u IJICKTPOMATrHUTHBIC BOJTHBI

CopeprxkaHue JeKINH

MexaHn4ecKye BOJHBI, YCIIOBHsIpacipocTpaneHus. [lepnos,.

CKOpOCTh pacmpoCcTpaHeHWs] W JJIMHA BOJHBL [lomepedHble ¥ HPOJOJIBHbIE BOJHBIL.
NuTepdepentmst n audpakusIMEXaHIIECKUX BOJH.

3Byk. Ckopoctp 3Byka. ['pomkocts 3Byka. Bricora Ttoma. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJIHBI.

YcnoBust u3MydeHus JEKTPOMAarHUTHBIX BOJTH. B3aumHasiopuenTanms Bektopos E, B,
V B DJIEKTPOMAarHUTHON BOJIHE.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH:0TPaXKEHHE, IPETIOMIICHUE,

noJjsIpu3anus, ,Z[I/I(l)paKLII/ISI, I/IHTep(I)epeHIII/IH. CKOpOCTL DJICKTPOMAruMTHBIX
BOJIH.

Wzydenne oOpa3oBaHUs U PacIpOCTPAHCHUS
[OTIEPEYHBIX UTPOJAOIbHBIX BOJIH.
HaOnromeHue OTpakeHUS W TMPEIOMIICHUS,
nHTEpPEepeHITUN u nudpakiun
MEXaHUYECKHUX BOJH.

Habnromenue CBSI3M TPOMKOCTH 3ByKa o
BBICOTHl TOHA C AaMIUIMTYIOM M 4YacTOTOM
KoJe0aHuH, 3ByKOBOTOPE30HAHCA.
HccnenoBanue CBOMCTB 3JEKTPOMAarHUTHBIX
BOJIH: OTpaXKeHHUE, [peJIOMIIEHUE,




[lIxaa 3IeKTpOMarHUTHEIX BOJH.[IpuMeHeHHe 3JIeKTPOMarHUTHBIXBOJIH B TEXHHUKE H
ObITY.

[IpuHIMOBL pagnOCBS3W M TeNeBHIACHMS. Paguonokanus. OJEKTPOMarHUTHOE
3arpsi3HCHUCOKPYIKAIOLIEH CPEBbL.

TexHuyeckue ycTpolcTBa M MPAKTUYECKOE IPUMEHEHHE: MY3bIKalbHbIe
MHCTPYMEHTHI, yIbTPa3BYKOBasl THAarHOCTHKA B TEXHUKE W MEAWLMHE, panap,
paauonprEMHUK, TEIEBU30D, aHTeHHa, TesedoH, CBY-neus

[IpakTtnueckue 3ansatus: Pemenue 3agau Ha TeMy: «MeXaHUYECKHE U
AJICKTPOMAarHUTHBIC BOJIHBDY (ITMCbMEHHAs padoTa).

TOJISIpU3AINs, TUPPAKIINs, HHTePPEepEHITHS.
Wzyuenue YCJIOBUH H3ITy4EHUs
JIEKTPOMAarHUTHBIX BOJIH, B3aUMHOU
opueHtauu  BektopoB E, B, v B
JJIEKTPOMarHUTHOM BOJIHE.

W3y4yeHne npuUMEHEHHUs! 3JIEKTPOMArHUTHBIX
BOJIH B TEXHHKE HOBITY.

OObsicHeHHe ~ NPUHLUMINOB  JEHCTBUS U
YCIIOBHIA 0e301macHoTro [IPUMEHEHHS
MY3bIKaJIbHBIX WHCTPYMEHTOB,
YIBTPa3BYKOBOH IHAarHOCTUKH B TEXHHKE U
MEIUIMHE,  pajapa,  paJuHoNpHEMHHKA,
TeNeBH30pa, aHTeHHBI, Tenedona, CBU-
neun. Pemenne pacu€THBIX U KauyeCTBCHHBIX
3a7a4 C OIOPOM HAa W3YUYEHHBIC 3aKOHBI U

3aKOHOMEPHOCTH, OIHCHIBAIOIINE
pacnpocTpaHeHne MEXaHHUYECKUX u
QJICKTPOMArHUTHBIX BOJIH.

Hcnonb3oBanue MH()OPMAIMOHHBIX
TEXHOJIOTUM s MOKCKa,
CTPYKTYpHPOBaHHUS,  WHTEPIpETallud |
MIPE/ICTaBICHUS nHdopmannu pu

MTOJITOTOBKE COOOIIICHUIA

00 WCTONBb30BaHUM 3JEKTPOMArHUTHBIX BOJH
B TCXHHKE.

VYdacTie B TUCKYCCUH 00 3JI€KTPOMarHUTHOM
3arpsA3HEHUUOKPYKAIOIIEH Cpebl.

PabGora B rpymmax mpH IUIAHUPOBaHHH,
MPOBEAECHNN U MHTEPIPETALNHN PE3YILTATOB
OITIBITOB u AaHaJIn3e JOITOJTHUTECIIBHBIX
HMCTOYHUKOB MH(OPMAIINH IO TEME

Tema 6.3

Ontuka

ConeprxaHue JCKIHI

I'eomeTrpuueckas onruka.

[IpsimonuHeliHOE pacpOCTpaHEHUECBETA B OAHOPOAHOM cpene. JIyu cBera. TodyeuHslit
HUCTOYHHK CBCTA.

OtpakeHue cBeta. 3aKOHBI OTpaykeHHs cBeta. [locTpoenue

n300paxeHui B rtockoM 3epkaie. llpenomienue ceera. 3aKOHbI IPEIOMIICHUS CBETA.

N3ydyenne sBIEHUS IIOJHOTO BHYTPEHHETO
OTpaXXeHHUsl, EFONPUMEHEHHSI B CBETOBO/IE.
Nzyuenue Mmozeneit MUKpOCKOIIA, TEIECKOTIa.
[TonydeHue crekTpa ¢ MOMOIUBIO NPU3MBI U
mudpakunonHoit  pemérku.  M3mepeHue
[oKazareJsi IpeJoMIICHUSICTEeKIIA.
HccrnenoBanne CBOWCTB M300paKCHUH B




AOGCOMOTHBIN

nokasareib npeaomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yroi noaHoro
BHYTPEHHETO OTPAKEHUSL.

Hucnepcus ceera. CioxHbll cocTaBOenoro ceera. Llper.

Cobwuparomniue 1 paccenBaroniye JuH3bI. ToHkas auH3a. POKycHOE pacCcTOsHHUE U
OINTHYECKasl CHiIa TOHKOH JIMH3EL. [locTpoeHne n3o0paxeHuii B COOMparonux 1
pacceuBaroux JuH3ax. @opMynaTOHKON JUH3BL. Y BETMYEHUE, 1ABAEMOE JIMH3011.
IIpenensl IPUMEHUMOCTUTE€OMETPUYECKOM ONITUKH.

BounHoBas ontuka. Uutepdepennusiceera. KorepeHTHbIE HCTOYHUKH.

Y croBust HAOMIOJCHUS MAKCHUMYMOBH MIHUMYMOB

B HHTEP(PEPESHIIMOHHON KapTHHE OT IBYX CHH(A3ZHBIX KOTEPEHTHRIXUCTOYHUKOB.

Hudpakius ceera. JJudpaxunonHaspenérka. Y ciaoBue HaOMOASHHUS ITIaBHBIX MAKCHMYMOB

IPY NTaICHUMMOHOXPOMAaTHIECKOTO CBETa

Ha AndpakoHHyo peméTKy. [lonspuszanus cera. TexHuueckne ycTpoiicTsa n
MPaKTHYECKOE IPUMEHEHHE : 0UKH, JIyTia, (hoToanmnapar, MpoeKLMOHHBIH anmapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAsIONTHKA, TU()PAKIMOHHAS PEIIETKA, TOISIPOULT

HpaKTI/IquKI/Ie 3aHgTus: Pemenue 3agad Ha TEMY: «OnTtHukay (HI/ICLMCHHaH

pabora).

J'Ia60paT0pHLIe 3aHATUA: «Onpez[eﬂeHI/Ie MMOoKasaTeJisd MPEJIOMJICHUSA CTCKIIA»,

«OrnpeseneHue IMHbI CBETOBON BOJIHBI C TOMOIIBIO JU(PPAKIIMTOHHOM
peweTkny, «Onpeaenenue nocrosHHoi [Tnanka». Odopmienue otTuera
(muceMeHHast paboTa).

JIMH3aX.

OObsiCHEHHE  TPUHIMIIOB  JEHCTBHA U
yCIOBHUII 0€30MacHOr0 MPUMEHEHHUS! OYKOB,
JyTel, (hoTOAMApaTa,

MPOCSKIIMOHHOTO amrapara,

MHUKpPOCKOINA,  TEJIECKOIa, BOJIOKOHHOM
OIITUKH, JudpaKkInoHHO pelmeTKy,
MOJISIPOM J1A.

Pemienne pacy€THbIX 3a/1ay ¢ SABHO 3aJJaHHOMN
(bU3HIECKON MOAEIBIO

C HCIOIb30BAHUEM OCHOBHBIX 3aKOHOB U
(hopMyI TeOMETPUYECKOI ONITHKH.
ITocTpoenne u ommcaHme WU300paKeHNS,
CO3/1aBa€MOr0 IUIOCKHM 3€pKajoM, TOHKOH
JIMH301.

PaccmoTpenne npenenoB  IPUMEHUMOCTH
reOMEeTPUUECKOMONTUKH.

Pacno3HaBanme (u3n4ecKUX SBICHUHA B
OIbITax 51 OKpYyXarouieu JKU3HU:
IPSIMOJIMHEITHOE pAacIpOCTPAHEHUE CBETA,
OTpaxXeHHe, IpeJoMIICHHe, WHTepdepeHIus,
IUuppakIus 1

HOJISIPU3aLUs CBETA, TUCTIEPCHS CBETA.
Uzyuenue YCJIOBUM HaOIIOIeHUS
MaKCUMYMOB U MUHUMYMOB

B MHTEp(EPEHIIMOHHON KapTHHE

OT  JByX  cHH(pA3HBIX  KOTEPEHTHBIX
HNCTOYHUKOB.

YcoBrue HaOMIOACHNS TJIABHBIX MAKCHMYMOB
IIPY TaIEHIA MOHOXPOMAaTHIECKOTO CBETa
Ha IU(PaKIHOHHYIO PEIIETKY.

Paszgea 7. OcHOBBI clielIMAJILHON TEOPUH OTHOCUTENbHOCTH (najiee — CTO)

Tema 7.1

OcHOBBI CHeHHaﬂbHOﬁTeopHH OTHOCHUTCJIBbHOCTH

ConeprxkaHue JeKIU

FpaHI/IIII)I HpI/IMCHHMOCTHKHaCCI/I‘IGCKOﬁ MCXaHHUKH.
HOCTyJ'IaTLI CHGHI/IaJIBHOﬁ TCOPUN OTHOCHUTCIIBHOCTU: MHBAPHUAHTHOCTbMOAYJISI CKOPOCTHU
CBCTAa B BAKYyME,IPUHIHII OTHOCUTCIIbBHOCTHU DHHIITEHA.

Pemenue kauecTBeHHBIX 3a1a4

C ONOpOH Ha M3YYCHHBIE TOCTYIATHI
CTO.

Vcnonp3oBanue WHGOPMAIMOHHBIX
TEXHOJIOTHU JUISE TIOUCKA,




OTHOCUTENBHOCTh OIHOBPEMEHHOCTH. 3aMEIUICHHE BPEMEHH M COKPAIICHUE [JTHHBEI.
OHeprusi ¥ UMITYJIbC PEISTUBUCTCKON dacTUIpl. CBsI3b Macchl ¢ SHEPrHEH M MMITYIbCOM
PEISITUBUCTCKON YaCTHUIIBI. DHEPTHUsl MOKOsI

[IpakTnueckue 3anarus: Pemenue 3amau Ha TeMy: «OCHOBBI CIIELUAIBHON
TEOPUH OTHOCUTEIHHOCTHY (TUChMEHHAs paboTa).

CTPYKTYPHUPOBAHMUS,
HHTEPIpETalud ¥ TPEACTABICHUSA
HHPOPMAIMK  TPH  HOATOTOBKE
coo0eHni 0 rpaHuIax
MPUMEHUMOCTH KJIaCCUYECKOM
MexaHuKHu 1 ocHoBax CTO

Pasznen 8. KBAHTOBASA ®U3UKA Ha6monenne porosdpexra
Tema 8.1 JJIeMeHThI KBAHTOBOM ONMTHKH Ha YCTaHOBKE C LMHKOBOW IUIACTMHOM.
Hccnenosanue 3aKOHOB BHEIIIHETO
CoJneprxaHue JICKIIUU (boTosddexra.
®oronsr. Popmyra [Tnanka cBI3UIHEPTHH (POTOHA C €T0 YACTOTOU. DHEPTHS U OGDbSICHEHHE OCHOBHbIX IPHHLNIIOBACHCTBHS
MMITYJIBC (POTOHA. TEXHUYECKUX  YCTPOMCTB, TaKUX  Kak:
OtkpeiTre u uccnenoanuegorodrpdexra. Ombrtel A.I'. Croneroa. (porosmeMeHT,  (OTONATIMK, COJIHEUHASL
3akonsl poTordpdexra. YpaBHEeHHE Oarapesi, CBETOAMOM; H  YCIOBHHA  HX
Ditrnrreiina i hotoabdexra. 0e301acHOTO NPUMEHEHHS B IIPAKTHYECKOMN
«Kpacnas rpanunna» poroadpdexra./lapnenne cera. Onbitol [1.H. JIeGenena. PKHSTH. .. .
. N Pemenue pacu€THBIX 3a/1a4 ¢ SBHO 3aaHHON
Xumudeckoe neiicTBHe cBeTa. TeXHWYeCKHe YCTPOHCTBA M NPAKTHYECKOE NPHMEHEHHE: N
¢doTorieMeHT, POTOAATINK, COJTHEUHAS OaTapes,, CBETOIHON QusriecKoli mozenvio. ¢ MCTOb3OBAMHEM
= OCHOBHBIX 3aKOHOB W (OPMYJ KBaHTOBOM
HpaKTI/ILIeCKI/Ie 3angaTusa:; Pemenune 3ala4 Ha TCMY: «DIeMeHThl KBaHTOBOM OITHUKH.
ONTUKMY (MMMCbMEHHas paboTa). Pelenye KauecTBEHHBIX 3a7a4 C ONOPOi Ha
W3ydECHHBIE  3aKOHBI, 3aKOHOMEPHOCTH
KBaHTOBOH OTITHKH. PacnioznaBanue
¢du3ndYecknx SBIEHUH B Y4YEOHBIX ONBITAX:
¢dorosnexkTpuueckuii 3¢ dekT, cBeTOBOE
JIaBJICHHE.
Onwncanne U3y4eHHBIX KBAaHTOBBIX IBJICHUI U
MIPOIIECCOB C HCIOJB30BAHNEM (PH3MIECKHUX
BEJINYMH: CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH,
JUIMHA BOJIHBI M YacTOTa CBETa, JHEPrus U
UMITYJIbC GOTOHA
Tema 8.2 W3zy4yenue monenu onbita Pezephopna.

Crtpoenue aToma

ConeprxkaHue JeKINH

Mopgens atoma Tomcona. OmbiThl Pesepdopaa mo paccesuuio o-uactun. I[TnanerapHas
MozenbatoMa. [Toctynatsl bopa.
Wznyuenne u moriomeHue (GpOTOHOB IPH NEPeXoJie aToMa ¢ OJHOTO YPOBHS DHEPrHMH Ha

Japyroii. Bunel cnextpoB. CriekTp ypoBHEH SHepruuaToMa BOJOPOAa.

[TpoBenenue sxkcriepuMeHTa 110 HAOJIOICHUIO
JMHeyaroro crekTpa.OneHka abCoNOTHRIX
U OTHOCHUTENBHBIXIOIPEIIHOCTEN U3MEPEHUI
(U3NIEeCKUXBETUYNH.

N3zyyenune mogenu atoma: ToMcoHa,




BonnoBsesle cBolicTBa yactuu. Bonnbine bpoiinsa. KopryckynisspHO- BOJIHOBOM Tyanu3M.
CrnoHTaHHOE U BBIHYKJICHHOCHU3ITyYCHHUE.

TexHuueckue ycTpocTBa U MPAKTUYECKOE TNPUMEHEHHE: CHEKTPAJbHBIM  aHaIMU3
(cmekTpocKom), 1a3ep, KBAaHTOBBIH KOMIBIOTED

[Mpaktiueckue 3ausaTus: PemieHue 3amay Ha Temy: «CTpoeHHE aToMay
(muceMeHHas paboTa).

IUTaHETApHOI MOZEIN aTOMa, MOJIETHaTOMa
Bopa.

W3ydeHue ciekTpa ypoBHEHN sHEpruuaToMa
Bosopoza. OObsCHEHNE IPUHIIUIIOB
JIEWCTBHA M yCIOBUHA 0€3011acHOTO
IIPUMEHEHHU CIIEKTPOCKOIIA, JIa3epa,
KBaHTOBOT'OKOMIIBIOTEPA.

Pemrenue kauecTBEHHBIX 3a/1a4 € ONOPOH Ha
H3y4YeHHBIE 3aKOHBI,3aKOHOMEPHOCTH U
¢dm3nyeckne aBiaeHus 1o reme «CTpoeHue
aTomay. Pacrio3HaBaHne GU3HMIECKUX
SIBICHUIB y4eOHBIX OMBITaX: BOSHUKHOBEHHE
JMHEHYaTOro CIIEKTpa U3ITydCHHUS.

AHanu3 KBaHTOBBIX ITPOIECCOB U

SIBJICHUH C UCIIOJIb30BaHUEMIIOCTYNaTOB bopa

Tema 8.3

ATOMHOE SIIPO

ConeprkaHue JEKIHH

OKCHEPUMEHTBI, JOKa3bIBAIOIIHECIOKHOCTh CTPOEHHUS Apa.

OtkpbiTHe  paanoakTuBHOCTH. OmbiTel  Pesepdopna 1o  ompexpeneHHio  cocTasa
paanoakTuBHOro wm3nmydeHusa. CBoiictBa anbda-, OeTa-, Tamma-u3nydeHusa. BrmsHue
PaaANOAaKTHBHOCTH HA )KUBBIE OPTaHU3MBI.

OTkpbITHE IPOTOHA U HeWTpoHa. HykitorHas Monens sapa ['eiizen6epra-lBaneHko.

3apsn sinpa. MaccoBoe uucio sapa.3oTomsl.

Anbpda-pacnan. DNeKTPOHHBII M TO3UTPOHHBIN Oera-pacman. ['amma- m3nmydeHue. 3aKoH
paaAnoaKTHBHOTOpAcaja.

OHeprus CBsA3U HYKIIOHOB B sIJIpe.

SlnepHbie CUIIBL.

JHedekt macch sapa.

Snepusle peakiuy. JleneHue U CUHTES sIep.

SAnepusiit  peaktop. Tepmosimepusiii cuHTe3. [IpoOnembl W TEpCIEKTHBHI SAEPHOU
9HEPTeTUKH.

OKOJIOTHYECKHE aCTIEKTHI SACPHONIHEPTETHKH.

OneMeHTapHBIE YacTUIIBl. OTKPHITHE TIO3UTPOHA.

MeTonpl HaOIIOACHNS U PETUCTPALNH YIEMEHTAPHBIXYaCTHII.

OyHraMeHTaIbHbIE B3aUMOACHCTBHS. EANHCTBO (hr3nyeckoii kapTuHsl Mupa. TexHuuecKkue
YCTpOMCTBA U MMPAKTHUYECKOE MPUMEHEHHUE: TO3UMETpP, KaMmepa BunbcoHa, siiepHbIii peakTop,
aTomHas bomba

W3yueHne SKCHEPUMEHTOB, JOKa3bIBAIOLINX
CJI0’)KHOCTB CTPOEHHUSIAaTOMHOTO S7pa.
HccnenoBanue TpekoB YacTHIL (IO TOTOBBIM
¢dororpadusm). HM3yueHue sIepHBIX CHI,
SIIEPHBIX peakuuil CHHTE3a M pacnaja,
TEPMOSAEPHOTO CHHTE3A.

W3ydyenne  HyKJIOHHOM  Mojenu — sapa
IefizenOepra-lBaneHko.

OObsicHeHHe yCTpoiicTBa W TPUMEHEHUS
JI03UMETpa, KaMepbl BuibcoHa, siepHOTO
peaxTopa, aTOMHOI OOMOBL.

Pemenne 3amau ¢ omopoil Ha IOJTydEeHHBIE
3HaHUs, B T.4. O 3apsA€ M MacCOBOM HHCIIE
aapa.

PacrioznaBanne (U3MUYECKUX  SIBICHUH B
Y9eOHBIX OMBITAX U B OKPY)KAIOMIEH >KU3HU:
€CTECTBEHHAS u HCKyCCTBEHHAS
panroaKTHBHOCTb.

OnucaHue KBaHTOBBIX BICHUN U NMPOLECCOB
C HCIIOJIb30BaHMEM (PU3NYECKUX BEJIWYHH:
Nepuojl  IoJypacnazna, OJHEeprus  CBS3U
ATOMHBIXsI/IEp, NeEeKT MACCHI sapa.




[IpakTnueckue 3anatus: Pemenwe 3amad Ha TeMy: «ATOMHOE SIPO»
(muceMeHHas pabora).

AHanu3 IIPOLIECCOB u SIBIICHUU C
HCTIONIB30BaHHEM 3aKOHOB H  IIOCTYJATOB:
3aKOH COXPaHEHUs AJIEKTPHUCECKOTO 3apsiaa,
3aKOH  COXpaHEeHHs] MaccOBOTO  4HCIa,
nocrynarel bopa, 3akoH paauOaKTUBHOTO

pacmaja.

Yuacte B paboTe Kpyrjioro CroJia
«DyHaMeHTalbHbIE B3aNMMOCUCTBHS.
EnuncTBO (hM3nvecKoil KapTHHBI MUPay.
Hcnonp3oBanue WH(POPMAITHOHHBIX
TEXHOJIOTHH IS TIOMCKa,
CTPYKTYpHUPOBaHUI, HMHTEpIpETALUH H
MIpEACTaBIECHUS HHpOpMALUH npu

MOATOTOBKE COOOWICHWH O NPUMEHEHUH
3aKOHOB KBaHTOBOH (M3MKH B TEXHHKE M
TCXHOJIOTHAX, 9KOJIOTHYCCKUX
acleKTax sICpHOM SHEPIreTUKU

Paznen 9. JIEMEHTBI ACTPOHOMMU U ACTPOPU3UKHU

Tema 9.1

DJieMeHTbl ACTPOHOMMH U ACTPOPU3UKHU

CopeprxkaHue JeKINH

Oransl pa3BUTH acTpoOHOMHH. [IpuKia HOE 1 MUPOBO33PEHUYECKOC3HAUYCHHE ACTPOHOMUH.
Bupn 3Bé3nH0T0 HeOa. Co3Be3 U, ApKHE 3BE3IBI, IUTAHETHI, X BUANMOE JIBI)KCHHE.
ConneuHas cucreMa.

Connue. ConHevyHasi akTUBHOCTb. MicTounuk 3neprun CoiHIa U 3BE3 L.

3BE371bI, UX OCHOBHBIE XapaKTEPHCTUKU. JJuarpaMMa «CreKTpaabHbIA KIacC — CBETUMOCTBY.
3BE371bI MNIABHOW MOCIE0BATENBHOCTH. 3aBUCHMOCTh

«Macca — CBETUMOCTb)» 1Sl 3BE3/1 TIIaBHOM MOCIIEN0BATEIbHOCTH.

BnyTpeHHee cTpoeHue 3BE3 1.

CoBpeMEeHHBIE TPEACTaBICHUS O MPOUCXOXKICHWU W 3BoIIonMU CoiHIa M 3BE3A. ODTarmbl
JKU3HU3BE3 .

Maieunslii [yt — Hama ["anakTuka.

[Tonoxxenne u npmwxenne Conanas Ianmaktuke. THITH TaTaKTHK.

Paguoranaktuku u KkBazapsl.

UépHble ObIPHI B AApaxX TalaKTHK.

Bcenennas. Paciupenue

Bcenennoii. 3akon Xa06ma. Pa3zoeranue ranakruk. Teopust bonbioro B3peiBa. PennkroBoe
U3IydeHue.

MacmiraGHast CTpyKTypa

ITogrotoBka  cooOmeHnii 00  3ramax
pasBUTHSL aCTPOHOMHH, O NPHUKIAJHOM H
MHPOBO33PEHUYECKOM 3HAUCHWH aCTPOHOMMH,
0 MeToax MOJTy4eHHS HaY4HBIX
ACTPOHOMHMYECKUX 3HAHMH, OTKPBITHAX B
COBPEMEHHOH aCTPOHOMMUU.

W3y4yeHue COBpEMEHHBIX IPEACTABIEHUN O
MPOUCXOXkAeHUN u 3Bomonuu ConHma u
3BE3 .

V3ydenne THIOB rajakTHK, paJdOTalaKTHK
1 KBazapoB. M3yueHne ABIKEHISI HEOECHBIX
TEN, OSBOJIOIMU 3BE3A U BceneHHOM,
IPOLECCOB, MPOUCXOJAMIMX B 3BE3dax, B
3BE3MHBIX CUCTEMAaX, B MEKTralaKTHYECKON
cpene, MacmTabHOM CTPYKTyphl BceseHHO.
OObsicHeHne paciiupeHusi Bcenennoil Ha
OCHOBE 3aK0Ha Xab0ua.

ITonroroBka K OOCYXIEHHIO HEPEIICHHBIX
mpobiem ACTPOHOMHH. IIpoBenenune
HaOIOeHUIT HEBOOPYXKEHHBIM TIJIA30M  C




Bcenennoii. Meraranaktruka. Hepeménasie nmpoOieMbl aCTpOHOMHHN HCIOJIb30BaHUEM KOMITBIOTEPHBIX
[IpakTuueckue 3austus: Pemienue 3amay Ha TeMy: «JI€MEHThI aCTPOHOMUU 2 NPUIOKCHHUI IS ONPEIEICHHS TOJI0KCHHS
¥ acTpodu3HKNy» (IMChMEHHAs PaboTa). HeOeCHBIX OOBEKTOB HAa KOHKPETHYIO NaTy:
Jlaboparopusie 3ansaTus: «M3ydenne 3BE3qHoro Heba». OdopmiieHne otuerta 2 OCHOBHBIC SOSBESMME Cepeproro nonyiiapis
U sIpKHE 3BE3/IBL.
(mucpMeHHas padoTa). [posenenne HabmroaeHUi B Teneckon JIyHbl,
maser, Miueunoro ITyru.
VYyactie B JHUCKYCCHM O HEpELICHHBIX
npoOiemMax acCTpOHOMHHU
Pa3nen 10. O6001aroniee noBTopeHue YyacTue B JIMCKYCCHH O POl (QU3MKH M
Tema 10.1 0OG600WAaLIee HOBTOPEHHe acTpOHOMHMHM B pa3NIM4HBIX  cdepax
Co il JIeSITEIbHOCTH YEJIOBEKA.

ACPKAHUC JICKIIUH ITonroroska CcOOO0IIEHNIT 0 MeCTe
OO0o0meHne 1 CUCTEMaTH3ALMICOIEPKAHIS pa3ienioB Kypea «MexaHuka», « MoeKynsapHas (uU3MuecKOH  KapTMHBI MHpa B psiy
¢M3MKa U TepMOAWHAMUKA», «DJIEKTpOIMHAMHKaA», «KoneOaHus m BONHBD), «OCHOBBI COBPEMEHHBIX NPeICTaBIECHH
CHEUaIbHON TEOPUH OTHOCUTENBHOCTH, «KBaHTOBas (hu3nKa», « DNEMEHTHIaCTPOHOMHUH H 0 IpHpoIe.
acTPOU3HKMY. BerinosHenue y4eOHBIX 3a1aHul,
Ponb (GU3MKH W aCTPOHOMHH B SKOHOMHUYECKOW, TEXHOJOTHUYCCKOW, COLUAIBHOW U JEMOHCTPHPYIOIIMX ~ OCBOEHHE OCHOBHBIX
3TUYECKOU Cvtbepax }IevﬂTeJ'II)HOCTI/I YEeJIOBEKA, POJIb U MECTO (bI:BI/IKI/I A aCTPOHOMHU VB NOHATHH, (U3NUECKHX BEIHUYMH H 3aKOHOB
COBPEMEHHOU HAYYHOMU KapTHHE MHpa, 3HAYCHUEC ONHCATCIbHOU, CUCTEMATU3HPYIOIICH, Kypca (bI/ISI/IKI/IlO*].l KJIAaCCOB
OOBSICHUTEIIEHON U
NPOTHOCTHYECKOH (QYHKIUMA (U3MYECKOW TEOpuH, poiib (HU3MYECKOH TEOopHH B
(OpMHPOBaHUM TIPEJICTABICHUH 0 QU3MIECKOH KapTHHE MUPA, MECTO PU3UIECKONH KapTHHBI
MHpa B 00IIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUH 0 MpUpoJie s

Bcero




4 YCJOBUS PEAJIMBAIIUUA YYEBHOI'O ITPEJIMETA
Dusuka
4.1 TpeOoBaHus K MATEPUAIbHO-TEXHHYECKOMY 00ecredeHUI0

Peanuzammst yueOHOro mnpenmera @dusmka TpedyeT Hamuyuusi y4eOHOTO
KaOuHeTa.

YyeOnast ayauTopwsi IS TPOBEIACHUS 3aHATHN JIESKIIMOHHOTO THIIA,
MPAKTUYECKOTO THIA, TPYIIOBBIX U WHAWBUAYATHHBIX KOHCYJIbTAIUN, TEKYIIIETO
KOHTPOJISI U TPOMEKYTOYHOM aTTeCTalluH.

[Tomenienuss ajis caMOCTOSITENBHOM pabOThl OOY4YarOIIMXCS JTOJKHBI OBITh
OCHAILIEHb KOMITBIOTEPHOM TEXHUKOM C BO3MOXKHOCTHIO TOJKIIOUYEHUS K
UH(OPMAITMOHHO-TEJICKOMMYHUKAIIMOHHON CeTH M OOeCleYeHUuEeM JIOCTyna B
AJIEKTPOHHYI0  MH(GOPMAIIMOHHO-00pa30BaTEbHYIO  Cpelly  00pa3oBaTeIbHOU
OpraHu3alluu.

O6opynoBaHue yueOHOTO KaOMHETA:!

Kommekt yueOHol mebenu:

— pabouee MecTo mpenoaBaTes (CToJ, CTY);

— paboune MecTa 00ydarommxcs (CToJibl, CTyJbs) Ha 30 YenoBek

Texaudeckue cpeacTra 00yIeHUs:

— TIPOEKTOP;

— DJKpaH;

— HOYTOYK.

4.2. TlepeyeHb HOPMATHUBHBIX MPABOBLIX TI0KYMEHTOB, OCHOBHOM 1

JAOMOJIHUTEIbHOI y4eOHOM JTUTePaTypPhbl, HEO0OX0AMMOI /151 0CBOCHUSA

yueOHoro npeamera ®usmnka

HOpMaTl/IBHBIe MMpaBoOBbLIC TOKYMEHTDI:

OcHoBHas JauTeparypa:
1. ®dusznka: 6a30BbI YPOBEHDb | YUEOHUK NJisi 00pa30BaTEIbHBIX OpraHU3AIINM,
peain3yronmx o0pazoBaTeibHbIE NPOrpaMMbl CpPEAHEro MNpOo¢EeCCHOHAIBLHOTO
obpaszopanus / H. C. IlypeimeBa, H. E. Baxxeenckas, [[. A. Hcaes, B. M. Yapyrus.
— Mocksa : Ilpocsemenne, 2024. — 516 ¢. — ISBN 978-5-09-113684-5. —
TexcT : BJEKTPOHHBIM // DNEKTPOHHBIA pecypc UdpoBoil 00pazoBaTeIbHON
cpensl CI1IO PROFob6pa3zoBanue : [caiiT]. — URL: https://profspo.ru/books/139411
2. ®uzuka: 0a30BBIA YpOBEHb: MPAKTUKYM IO PEIICHHIO 3a7ad : y4eOHOe
nocobue, pa3pabOTaHHOE B KOMIUIEKTE C YYEOHMKOM HJisi 00pa3oBaTeIbHBIX
OpraHM3aluii, peaTu3ylmMX  o0pa3oBaTelbHbIE  MPOTPAMMBI  CPEIHETO
npodeccuonanbHoro oopazosanust / H. C. IlypeimeBa, H. E. Baxeesckas, 1. A.
Ucaes, B. M. Uapyrun. — Mocksa : [Ipocsemienue, 2024. — 240 ¢. — ISBN 978-
5-09-113685-2. — TekcT : 2IEKTPOHHBIA // DIEKTPOHHBIN pecypc LUPpoBOI
obopazoBarensHoil cpensl  CIIO PROFoOpazoBanme : [cakit]. — URL:
https://profspo.ru/books/139412
JlonoJIHUTeIbHAS JIUTEpaTypa:

1. ®u3uka: METOAMYECKUE YKA3aHUS K BBIMOJIHEHUIO JIaOOPATOPHBIX padoT
s cryaeHtoB  CIIO Bcex wampasnenuit / ®I'BOY BO «Boponexckuit



https://profspo.ru/books/139411

rOCyJIapCTBEHHBIM TEXHUYECKHW yHUBeEpcuTeT»; coct.: B. H. [lepenkxo, E. B.
AunexkceeBa. Boponex: M3n-so BI'TY, 2021. 35 c.

2. Gusuka. Paznen «MexaHuKay: METOJIMYECKUE YKa3aHUS K BBITOJHEHHUIO
CaMOCTOSITeJILHOM pabOoThI I CTYJIEHTOB Bcex crnernuanbHocteir CIIO / ®I'bOY
BO «BopoHexckuil rocy1apCTBEHHbI TEXHUYECKAN YHUBEPCUTET»; cocT.. E. B.
AunexkceeBa, B. H. [lepenko. Boponex: N3a-so BI'TY, 2021. 30 c.

4.3. IlepeueHb MPOrpaMMHOro odecneyenus, npogeccuoOHAIbHBIX 0a3
JAHHBIX, HH(POPMALUOHHBIX CIIPABOYHBIX CHCTEM pPecypcoB
MH(OPMALMOHHO-TEJIeKOMMYHUKAIIMOHHOM ceTH «HTEepHeT», He00X0AUMBIX
JJIs1 OCBOCHHUA y4eOHOro npeamera ®usuka

DnekTponHas oudmmoteka BI'TY https:|//bibl.cchgeu.ru/catalog/
bubmmnorexa P PROFoOpa3oBanue https:|//profspo.ru/

4.4, OcobOeHHOCTH peajn3anuu y4eOHoro npeamera Ousuka 1
00y4JAIOIIUXCS U3 YNCJIa HHBAJIHI0B M JIUI[ C OTPAHUYEHHBIMH
BO3MOYKHOCTSIMH 310POBbSI

Ilpu obyuenuu Jauy ¢ O02PAHUYEHHBIMU BOZMONCHOCHAMU  300POBbS,
npeoycmampueaemcs UHOUBUOYANbHbLU 2pAPUK 00y4UeHuUsl.

Hnsanuovl u auya ¢ 02panuyeHHbIMU 803MONCHOCMAMU 300P08bsL 0DecneyeHbl
NeYamubiMy U  IAEKMPOHHLIMU 00PA308AMENbHLIMU pecypcamu 6 @dopmax,
a0anmupoBaAHHbIX K 02PAHUYEHUAM UX 300POBbAL.

s ocywecmenenus npoyedyp mexKyweeo0 KOHMPOJSL YCHnesaemMocmu u
NPOMEINCYMOYHOU ammecmayul 00yuarouuxcs, co30aomcs (OoHObl OYEHOUHBIX
cpeocms,  aoanmuposanHvle Ol UHBANUOO8 U JUY C  OCPAHUYEHHBLIMU
BO3MOJCHOCMAMU  300P06bSL U NO3BOJNAIOWUE OYEHUMb OOCMUIICeHUEe UMU
3ANIAHUPOBAHHBIX 6 OCHOBHOU 00pA308AMENbHOU NpoOcSpaMMe  pe3yibmamos
00yUeHUs1 U YPOBEeHb CHOPMUPOBAHHOCIIU BCeX KOMNEeMeHYUull, 3as161eHHbIX 8
00pazosamenvHoOU npocpamme.


https://cchgeu.ru/university/library/elektronnyy-katalog/
https://profspo.ru/?ysclid=mmjiyxcdaa464366798

5 KOHTPOJIb U OIIEHKA JOCTUXKEHWM PE3YJIbTATOB
OCBOEHMUA YYEBHOTI'O IIPEIMETA ®u3uka

JlocTukeHre JUYHOCTHBIX PE3yJbTaTOB OILIEHHWBAETCS HAa KaueCTBEHHOM YpoBHE (0e3
orMeTkH). COPMHUPOBAHHOCTD MPEIMETHBIX, METANPEIMETHBIX, INYHOCTHBIX YMEHUH M 3HAHHUH
OLICHMBAeTCA B Oajljjax IpernojaBaTesieM B MPOIecce BBHIMOIHEHHS OCHOBHBIX BHJIOB y4eOHOI
JEeSITeIbHOCTH 00yYaroIuXCsi, TECTUPOBAHMS, BBIIOJHEHUS OO0YYarOIIMMHUCS CaMOCTOATEIbHOM
paboThl, IO pe3yibTaTaM TEKYIIEro KOHTPOJIS U MPOMEKYTOYHON aTTeCTaIIH.

OrueHka pe3yabTaToB

PesynbTarel o0yueHus
Y v (dbopMBI U METOJTBI)

JINYHOCTHBIE PE3VYJIbTATHI TECTUPOBAHUE 10 TEME
JIndHOCTHBIE  PE3yJbTaThl OCBOCHUS Y4eOHOTrO | YCTHBIH OIpoc

npenMera «Du3WKa» JOJDKHBI OTpPakaTh TOTOBHOCTh U | KOHTPOJIbHAS paboTa
CIIOCOOHOCTh oOyyaronmxcs PYKOBOJICTBOBAThCS | 3a4ET C OLEHKOU
chOpMUPOBAHHOM  BHYTPEHHEH  TMO3UIMEH  JIMYHOCTH,
CUCTEMOM  ILIEHHOCTHBIX  OpPHUEHTALMM,  IMO3UTUBHBIX
BHYTPEHHUX yOeXKIeHUH, COOTBETCTBYIOLIUX
TPaJULIMOHHBIM  IIEHHOCTSIM  POCCHUHCKOTO  OOIIeCcTBa,
pacCIIMPEHUE KU3HEHHOTO ONBITA U ONbITA AEATECIBHOCTH B
npoiiecce peanuzauuu OCHOBHBIX HarpaBJIeHUI
BOCIIUTATEIbHON JEATEIIBHOCTH, B TOM YUCJIE B YACTHU:

1) rpaxIaHCKOTO BOCITUTAHMS:

c(hOPMHUPOBAHHOCTH rpak1aHCKOM [MO3ULIUUA
oOyJaromierocss Kak akTUBHOTO U OTBETCTBEHHOTO YJIEHA
POCCHICKOTO O0IIIEeCTBA;

NPUHATHE  TPAJUIUOHHBIX  OOIIEYEeTOBEUECKHUX
TYMaHUCTUUYCCKUX U JEMOKPATHYCCKUX IIGHHOCTGI\/'I;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIbHOCTh B
UHTEpEecax TPaXKTAHCKOTO OOIIecTBa, y4acTBOBaTh B
CaMOYIpaBIIEHUU B 00pa30BaTEeNbHON OpraHu3allnu;

YMEHHE  B3aMMOJICHCTBOBATh C  COIUAIBHBIMU
WHCTUTYTAaMH B COOTBETCTBHM C UX QYHKIUSIMH H

Ha3Ha4YCHHEM;

FOTOBHOCTb K TyMaHUTapHOW U BOJOHTEPCKOU
JIeATEIbHOCTH;

2) MaTPHUOTUYECKOIO BOCITUTAHUS:

cOPMUPOBAHHOCTh ~ POCCHUICKON  TpakIaHCKOMN
WUJECHTUYHOCTH, MATPUOTH3MA; LEHHOCTHOE OTHOUIEHUE K
TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHMKEHHSIM POCCHUUCKUX
YUEHBIX B 007acTH (PU3UKU U TEXHUKE;

3) JYXOBHO-HPABCTBEHHOTO BOCITMTAHHS:

C(OPMHPOBAHHOCT, ~ HPABCTBEHHOTO  CO3HAHWSI,
THYECKOTO MOBEICHHS; CIIOCOOHOCTh OIEHUBATh CUTYAIIHEO
u IIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH, B TOM
YHCIIe B ICSITEIBHOCTH YUCHOTO;

OCO3HAaHHME JIMYHOTO BKJIaJa B  IOCTPOCHHE
YCTOHYHBOTO OyIyIIEro;

4) ACTETUYECKOTO BOCITUTAHMUS
ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIIOUas




ACTETUKY HAayYHOTO TBOPYECTBA, MPHUCYIIETO (U3UIECKOMH
HaYKe;

5) TPY/IOBOTO BOCIIMTAHHSI:

UHTEpEC K Pa3IuyHbIM cepam NpodeccHOHANTbHOM
JICATENILHOCTH, B TOM 4YHCJIE CBS3aHHBIM C (U3UKOW W
TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIH  BHIOOP
Oynymeit mnpodeccun ¥ pearu3oBBIBAaTH COOCTBEHHBIC
YKU3HCHHBIC TUIaHBI,

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHIO H
camMo00pa30BaHUIO B 007acTh (PU3MKH HA MPOTSHKEHUU BCEi
KHU3HH,

6) 3KOJIOTMYECKOI0 BOCITUTAHUS:

c(OPMUPOBAHHOCTh  HKOJIOTMYECKON  KYIBTYpBI,
OCO3HAaHHWE  TIJIOOAJBHOIO  XapakTepa  3KOJOTHYECKUX
npo0Jem;

IJJAHUPOBAaHUE U OCYLIECTBICHME JEHCTBHM B
OKpYKaloIlIEeH cpelie Ha OCHOBE 3HAHMS LIEJIEN YCTOMYHUBOTO
pPa3BUTHS YEJIOBEUECTBA;

Pacmmpenue onbitTa AEATENIBHOCTH 3KOJOTHYECKOU
HaIlPpaBJICHHOCTM HA OCHOBE MMEIOLIUXCS 3HAHUM 110
buzuke;

7) [ICHHOCTH HAyYHOT'O TIO3HAHUSI:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO  pa3BHUTHUS
¢buznueckoil HayKu;

OCO3HAaHWE [EHHOCTH HAy4YHOH JeSTeNbHOCTH,
TOTOBHOCTh B TpOLECCEe M3YYCHHs (PU3MKU OCYIIECTBIIATH
NPOCKTHY0O M HCCJIEIOBaTeIbCKYI0  JIESTEIBHOCTh
WH/IMBUYAJIbHO U B TPYIIIIE.

B mporiecce mocTHKEHHS THYHOCTHBIX PE3yJIbTaTOB
OCBOCHUSI TIPOrpaMMbI MO (pU3MKE IS YPOBHS CPEIHErO
o0miero o0pa3oBaHusl Yy OOYUYaIOIIUXCSI COBEPILIEHCTBYETCS

SMOIHOHATBHBIN HUHTEJUICKT, Tpe/IoJIararoIuii
c(hOpMUPOBAHHOCTE:
CaMOCO3HaHUs, BKJTFOYAFOIIETO CIOCOOHOCTh

NIOHMMATh CBOE€ 5SMOLIMOHAIBHOE COCTOSIHUE, BUIETH
HarpaBJeHUs Pa3BUTHS COOCTBEHHOM HSMOIMOHAIBHOM
cdepsl, ObITh YBEpEHHBIM B cebe;

CaMOpPETYJINPOBAHNUS, BKIIFOYAIOIIETO CAMOKOHTPOJIb,
yYMEHHE NMPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBENIECHUE,
CIOCOOHOCTh  AJANTUPOBATbcd K HSMOLMOHAIBHBIM
U3MEHEHUSM U TMpPOSIBISATh T'HOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTpEHHEH MOTHBALIUU, BKIIOYAIONIEH CTpeMIIeHne
K  JOCTH)KEHMIO  LeIM W yCHexy,  ONTHMH3M,
MHUIMAaTUBHOCTb, YMEHHE NI€HCTBOBAaTh, UCXOAS M3 CBOUX
BO3MOKHOCTEIA;

OMIIATUH, BKIIOYAIOLMIEH CMOCOOHOCTh IOHHUMATh
SMOLMOHAIIBHOE COCTOSIHME JPYIMX, YYHUTBIBaTh €ro IpH
OCYILIECTBIICHUH OOIIEHUs, CIIOCOOHOCTh K COYYBCTBHIO M
CONEPEKUBAHUIO;




COLMAJIBHBIX HAaBBIKOB, BKJIOYAIOIIUX CIIOCOOHOCTH
BBICTPAaNBaTh OTHOLIEHUS C IPYTMMU JIIOJIbMH, 3a00TUTHCH,
IPOSIBJIATH MHTEPEC U pa3pemiaTb KOHQIUKTHL.

METAIIPEIMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/ibHbIe  yHMBepCajbHble  yuyeOHbIe
AecTBUSA
Ba3oBble Jjornyeckue aeiicTBHA:

CaMOCTOSITEIILHO (dbopmynHrpoBaTh u
aKTyaJIu3upOBaTh npobiemy, paccMaTpuBaTh ee
BCECTOPOHHE;

OlpeneNnaTb  LeId  ACATENbHOCTH,  3a]aBaTb
napamMeTpbl M KpUTEpUM MX JIOCTUIXKEHHUS; BBIABIATDH
3aKOHOMEPHOCTH U IPOTHUBOPEUYUS B PACCMATPUBAEMBIX
(bU3NUECKUX SIBICHUIX;

pa3pabarbIBaTh IJIaH PELIEeHUs MPOOIEMBbI C yUETOM
aHajM3a HMEIOIIMXCS MaTepUalbHbIX U HEMaTepUAJIbHBIX
pecypcoB;  BHOCUTb  KOPpPEKTHUBBI B  JIEATEIbHOCTb,
OLIEHUBATh COOTBETCTBHE DPE3Y/IbTATOB LEISM, OLICHUBATh
PHUCKHU MOCIEACTBUN NEATENBHOCTH;

KOOP/IMHUPOBATh U BBINOJIHATH PabOTy B YCIOBHUAX
peabHOrO,  BUPTY&QJIbHOIO ¥ KOMOWHHPOBAHHOI'O
B3aUMO/ICICTBHUS;

pa3BUBaTh KpPEaTHUBHOE MBIIIJIEHUE MPU PEIICHUU
KU3HEHHBIX TPOOIeM.

ba3oBble ucciaenoBaTe/IbCKUE TEeHCTBUA:

BJIAJICTh HAYYHOM TEPMHUHOJIOTHUEH, KIIOUYEBBIMU
MOHITUSIMH U METOJIaMU (PU3NYECKON HAYKHU;

BJIAJIETh HAaBBIKAMHU Y4€OHO-MCCIIEIOBATEIHCKON |
MPOEKTHOMN eI TeIbHOCTH B obiactu buzukwy,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEITLHOMY
MOWCKY  METOJOB  pemieHuss  3agad  (QU3NYECKOro
COJIEpXKaHUsl, TPUMEHEHHUIO PA3IMYHBIX METO0B IMO3HAHUS;

BIIQJIETh BUJAMHU JIEATEIHHOCTH TO TOTYyYEHHUIO
HOBOTO 3HAHUS, €r0 HWHTEPIpETaIud, MPeoOpa3oBaHUIO U
NPUMEHEHUIO B DPA3JIMYHBIX YUEOHBIX CUTYallUSIX, B TOM
YUCJ€ TPH CO3JaHUM YYEOHBIX TPOEKTOB B OOJACTH
bu3uKy;

BBISIBIIATh ~ TMPUYMHHO-CIICICTBEHHBIE  CBSI3U W
aKTyallu3upoBaTh  3ajady, BBIIBHTaTh THUIOTE3Y €€
pElIeHus, HaXOAUTh apTYMEHTHI JIJIsl JOKA3aTelbCTBA CBOUX
YTBEPXKACHUIA, 3a/1aBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

aQHAIM3UPOBATh TIOJYYEHHBIE B XOJI€ pEHICHUS
3ala4yl  pe3yJbTaThl, KPUTHUYECKH  OLIEHUBATh  UX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh HW3MEHEHHWE B HOBBIX
YCIIOBHUSIX;

CTaBUTHh M (OPMYIUPOBATH COOCTBEHHBIC 3a7a4ll B
0o0pa3oBaTeNbHON  JEATENLHOCTH, B TOM UHCIE TIpH
W3y4eHUHU (HU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYallUsM, OIICHUBATh
PUOOPETEHHBIH OIIBIT;

TECTUPOBAHUE 110 TEME
YCTHBIN OIIPOC
KOHTpPOJIbHAs paboTa
3a4eT C OLICHKOM




yMETh  TMEPCHOCHTH 3HaHWS 10  (HU3UKE B
NPAaKTUYECKYIO 00JIACTh KU3HEACATEIILHOCTH;

yMETh  HHTETPUPOBATh  3HAHHS M3  Pa3HBIX
MPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIC HJEH, MPEAIaraTh OPUrHHAIbHBIC
moaxoabl H peH_IeHI/ISI; CTaBUTH HpO6HeMBI n 3aaayy,
JIOITYCKAOIIUE aIbTePHATUBHBIE PEIICHHUS.

Pa6ora ¢ undopmanmei:

BJaJeTh HAaBBIKAMU IIOJIy4eHHMs] HHPOpMALUU
(GU3M4ecKOoro coJepx aHus U3 HCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOSITENIBHO ~ OCYILIECTBJIATH ~ IIOMCK,  aAHAJIU3,
cUCTeMaTH3allul0 M MHTEpIpeTanuio  MHGpOpMaluu
Pa3IUYHBIX BUJIOB U (OPM MpE/ICTaBICHUS;

OLIEHUBATh JIOCTOBEPHOCTh HH(POPMAIIH;

UCIOJb30BaTh CpPEACTBA HHGPOPMALMOHHBIX U
KOMMYHMKAI[MOHHBIX TEXHOJIOTHH B pelieHun
KOTHUTHBHBIX, KOMMYHHMKATUBHBIX M OpPraHU3aLMOHHBIX
3a1a4 ¢ COONIOACHNEM TPEOOBAaHMI IPTOHOMHKH, TEXHUKU
0€30I1aCHOCTH, TUTHEHBI, PecypcocOepekeHmsl, TPABOBBIX
M OTUYECKUX  HOpPM, HOPM  HMH(POPMALMOHHOU
0€e30MMacHOCTH;

CO3lIaBaTh TEKCTHl (DU3MUYECKOTO COACPIKaHUS B
pasn4HbIX QopMarax ¢ y4eToM Ha3HaueHHs MH(pOpMaluu
U 1eJeBOil ayAuTOpuH, BBIOMpAs ONTHUMAJbHYIO (QopMy
IIPEJICTaBICHUS] U BU3YyaIU3al1H.

KomMyHuUKaTHBHBIE YHHBepcajJbHble Y4eOHbIe
AeHCTBHSA:

Oo0menne:

OCYILLIECTBIATh OOLIEHHE Ha YpoKax (PU3MKH U BO
BHE-YPOUHOM J1€ATEIbHOCTH; Paclo3HaBaTh MPEAIOCHUIKH
KOH(QUIMKTHBIX ~CUTyallUH M CMAr4aTh KOH(QJIMKTBI,
Pa3BEpHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C
UCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB.

CoBMecTHasi 1eAITEIbHOCTD:

MOHMUMaThb W  HCIOJIb30BaTh  MPEUMYIIECTBA
KOMaHIHOW W UWHAMBUAYAIBHOM paboThl; BHIOMpPATH
TEMAaTUKy W METOJABl COBMECTHBIX NEHCTBUH C y4ETOM
O0IIMX HMHTEPECOB, M BO3MOXKHOCTEH KaXIOro dieHa
KOJUJIEKTHBA;

MPUHUMATh 1€ COBMECTHOM J1eATelIbHOCTH,
OpPraHU30BBIBaTh W KOOPAWHUPOBATH JEHCTBHS 10 €€
JOCTH>KEHHIO: COCTABJIATH IUIAH JACHCTBUMN, paclpelesaTh
poJIM € Y4YeTOM MHEHHUH YYaCTHHKOB, OOCYXJIaTh
pe3yJbTaThl COBMECTHOM pabOThI;

OLIEHUBAaTh KayeCTBO CBOEr0 BKJIaJa M KaxJOro
y4aCTHMKa KOMaHAbl B  OOWMI  pe3yibTar 1o
pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/ularaTb HOBBIE IPOEKTHI, OLIEHUBATh HJEU C
NO3MLIMM  HOBM3HBI, OPUTHMHAIBHOCTH, MNPAKTUYECKON




3HAYUMOCTH,

OCYILICCTBJIATH ITIO3UTHUBHOC CTPATCTUYCCKOC
IIOBCACHUC B Pa3JInIHbIX CUTyaluix, MIPOABJIATH
TBOPYECTBO B006pa)KeHI/Ie, OBITh HMHHUIINaTHBHBIM.

PeryasitTuBHble YHHUBepcaJbHbIEe yuyeOHbIe
aeiicTBUA

Camoopranu3aums:

CaMOCTOATENIbHO OCYIIECTBISITh MO3HABATEIbHYIO
NEeSATeNIbHOCTh B 00NacTd (U3MKM W aCTPOHOMHUM,
BBISIBJISITH ~ MIPOOJIEMBI, CTaBUTh ©  (hOPMYJIHPOBATH
CcOOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO ~ COCTaBJIATh  IJIaH  pEIICHUS
pacueTHBIX M KauyeCTBEHHBIX 3aJay, IUIAaH BBINOJIHECHMS
IPAKTUYECKONH PAabOTHI C YYETOM HMEIOUIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U IPEIOYTCHUH;

JlaBaTh OLEHKY HOBBIM CUTYaIlUsIM;

paclIMpsATh paMKH Y4eOHOIo IpeIMeTa Ha OCHOBE
JIMYHBIX IPEIIIOYTEHU;

JiesIaTh OCO3HAaHHBINA BBIOOP, ApryMEHTUPOBATh €rO0,
OpaTb Ha ce0s1 OTBETCTBEHHOCTb 3a PEILICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M IPOSBICHUIO
SPYAMLIMU B 001aCTU (PU3UKHU, TOCTOSHHO MOBBIIIATH CBON
00pa30oBaTeNbHBINA U KYIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIB:

JaBaTh OLIGHKY HOBBIM CHUTYyallUsiM, BHOCHUTb
KOPPCKTHUBBI B ACATCIIBHOCTb, OLHCHUBATH COOTBCTCTBUC
pe3yIbTaTOB LIENISM;

BJIQJICTh HAaBBIKAMU ITO3HABATEIILHOW peQIIeKCUU
KaK OCO3HaHUS COBEPIIAEMbIX NEHCTBUN U MBICIUTEIBHBIX
IPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUII;

UCMOJb30BaTh MPHEMbl pe(IeKCUr A OLEHKH
CUTYyalluH, BBIOOpa BEPHOTO PELLICHUS;

OLIEHUBATh PHCKM U CBOEBPEMEHHO NpPUHUMATH
pe€mi€cHud 10 HUX CHHWXCHUIO, IIPUHUMATb MOTHBBI U
apryMeHTbl  JPYyrUX TpU  aHAIW3€e  pe3yJbTaToB
NeSITETTHHOCTH.

IIpunsiTue ceds1 U Apyrux:

MpPUHUMATh ce0si, TIOHMMasi CBOM HEIOCTaTKUu U
JIOCTOWHCTBA;

IPUHUMATh MOTHBBI U apryMEHThl APYTUX NpPHU
aHaJIM3€ pPE3yNbTATOB JEATEIBbHOCTH; IPU3HABATH CBOE
MpaBo | MPABO JPYTUX HA OMIHOKY.

I[TPEAMETHBIE PE3YJIBTATEI

B mpomecce wusyuenus kypca ¢(usuku 06a3oBOTO
ypoBHs B 1 ceMecTpe 0OydJarOMIMIICS HAYUNUTCS:
JEMOHCTPHPOBATh Ha MNpHUMEpPax pPoOJIb U MECTO

TECTUPOBAHUE 110 TEME
YCTHBIN OIPOC
KOHTpOJIbHast paboTa
3a4eT C OLICHKOH




¢u3ukn B (POPMHUPOBAHWM COBPEMEHHOW  HAy4YHOU
KapTUHBl MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU U
TEXHOJIOTH, B TPAKTUYECKON JIEATEIIbHOCTH JIFOJICH;

YUUTHIBATh TPaHUIBl TNPUMEHEHUS H3yYEHHBIX
bu3IIECKUX MOJCTICH: MatepHuaibHas TOYKa,
WHEpIHaIbHAs CHCTEMa OTCYeTa, a0COITIOTHO TBEPAOE
TEJNO, WJCAIbHBIA Tra3, MOJEIU CTPOCHHUS Ta30B,
JKUJIKOCTEH W TBEPABIX TEJ, TOYEYHBIN AIEKTPUUECKUN
3apsJl P peleHnr (PU3NIECKUX 3a/1a4;

pacrno3HaBaTh (U3HUYECKUE SBIICHUS (IIPOIIECCHI) U
00BACHATL KX Ha OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KUHETUYECKON TEOpUH CTPOCHHUS
BEIIECTBA W  DJICKTPOJMHAMHUKH: pPAaBHOMEpPHOE U
PaBHOYCKOPEHHOE TPSIMOJIMHEMHOE JBMXEHHUE, CBOOOTHOE
NajeHue Tel, JBUKEHUE IO OKPYKHOCTH, HWHEPIHS,

B3aMMOJICHCTBHC ten, auddy3us,  OpOYHOBCKOE
JIBIDKCHHUE, CTPOCHHUE IKUAKOCTEH W TBEPABIX Tel,
U3MCHEHUE obbeMa Te npu HarpeBaHUuU

(oxJlaxaeHuu), TEIJIOBOE  PABHOBECUE, HCIIAPEHHUE,
KOHJICHCAIMA, IUIABJICHUE, KpPUCTAUIM3alUs, KUIICHHUE,
BJIAJKHOCTH BO34YyXa, INOBBIMICHUC OABJICHUA r'a3da Ipu €ro
HarpeBaHWW B  3aKPbITOM COCYZA€, CBSI3b  MEXIY
napaMeTpaMM ~ COCTOSHUS —Ta3a B HM30Ipoleccax,
JNIEKTPU3AIMA TeJl, B3aUMOICHCTBUE 3apsII0B;

OIMUCBIBATh MEXAaHWYCCKOC JIBHUKCHUC, HCIIOJIb3YA
¢buznueckue BEJIMYUHBIL: KOOpJIMHATA, yTh,
nepeMeIeHne, CKOpocTb, YCKOpEHHe, Macca Tela, CHIa,
UMIIYJIbC TeJa, KUHETHYecKas SHeprus, MOTEeHIHalbHas
SHEpru-, MEXaHHUYCCKas pa60Ta, MEXaHNYCCKas
MOIIHOCTb;, THPU ONUCAHUM TPABHIBHO TPAKTOBATb
(1)I/I3I/I‘I€CKI/II\/’I CMBICJI HCIIOJIB3YEMBIX BCJINYHH, nux
o0O3HaueHWss W  €QUHULBL, HAXOAUTh  (OPMYIIBI,
CBS3BIBAIOIIME TAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMU
BEJINYMHAMU;

OIMUCBIBAaTh HM3YUCHHBIC TCILJIOBBIC CBOMCTBA TeNl U
TEIUIOBBIE SIBJICHUS, MCIONB3Ys (U3NYECKHE BEITUYMHBI:
JaBJIEHUE Tra3a, TeMIepaTypa, CpeaHss KUHEeTHYecKas

SHEPIUa Xa0THYCCKOT'O JABHIKCHU S MOIJICKYII,
CpCOAHCKBaApaTH4YHasA CKOPOCTb MOJICKYJI, KOJUYCCTBO
TCIIJIOTHI, BHYTPCHHSA SHEpTru:, pa6 oTa rasa,

KO3 QHIIMEHT TTOJIE3HOTO JIEHCTBHS TEIUIOBOTO JBUTATEIS;
IpY ONMKCAHUU MPABUIBHO TPAKTOBATH PU3NUECKUI CMBICT
UCTIONB3YEMBIX BEIWYHH, WX O003HAUEHUS W CIMHHUIIBI,
HaXOJUTh (DOPMYIIbI, CBA3BIBAIOLINE JaHHYIO (U3NYECKYIO
BEJIMYHMHY C APYTUMH BEITMUNHAM;

OIMCHIBATh M3YYECHHBIE AIIEKTPUUYECKHE CBOMCTBA
BElleCTBA M  DJEKTPUYECKHE SIBICHHSA  (IIPOLIECCHI),
UCTIONB3YS (PU3MUYECKUE BETMUMHBL: SJCKTPUUECKUN 3apsi,
JJIEKTPUUECKOE T0JI€, HANPSKEHHOCTh I0JIA, MMOTEHIHAl,
pPa3sHOCTh TOTCHLMAIOB; TPU OMNHMCAHUH TPABHIBHO
TPAaKTOBaTh (PU3UYECKUN CMBICI UCHOJIb3YEMBIX BEIMYUH,
uX O0O3HAYEHHsT M EJIWHHIBI; YKa3blBaTh (OPMYIIBL,




CBSI3bIBAIOIME JTAHHYIO (PU3HYECKYIO BETMUMHY C IPYTUMHU
BEJIMYUHAMU;

aHAJIM3UPOBaTh (PU3MUECKHE MIPOLECCHl U SBJICHUS,
UCTIONB3Ysl (PU3MUYECKHE 3aKOHBI M TPUHIMIBL: 3aKOH
BcemupHoro tarorenus, I, II u Il 3akonsr HetoToHa, 3aK0H
COXpaHEHUsSI MEXAHWYECKOW PHEPIHM, 3aKOH COXPaHEHMs
UMIyJIbCa, MPUHUUI CYNEPHO3HLIMH CUJ, IPUHIUI
paBHOIIpaBUs MHEPLHATIbHBIX CUCTEM oTcyerTa,
MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTpOCHUS
BEILECTBA, I'a30BbIC 3aKOHBI, CBA3b CPEAHEN KMHETUYECKON
SHEPruH TEIUIOBOIO JABMXKEHMSI MOJIEKYJ C aOCOJIOTHOM
TEMIIEpaTypoOH, MEPBbIA 3aKOH TEPMOAMHAMUKH, 3aKOH
COXPaHEHHUsI JIEKTPUUECKOro 3apsana, 3akoH Kynona, npu
ATOM pa3iNyaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BbIPAXEHHE U YCIOBUSA (TpaHULBL,
o0acTi) IPUMEHUMOCTH;

OOBSICHATh ~ OCHOBHBIE  HPUHIMNBI  JACHCTBUS
MaIIlH, IPUOOPOB U TEXHUYECKUX YCTPOMICTB; pa3innyaTh
yCIIOBUS UX 0€301aCHOr0 MCIOIb30BaHUs B IOBCEIHEBHOMN
JKU3HU;

BBIIIOJHATh AKCHEPUMEHThl IO HCCIEJOBAHUIO
¢u3nuecKkux SBJICHUH M TNPOLECCOB C HCIOJIb30BAaHUEM
OpsIMBIX, W  KOCBEHHBIX HU3MEpPEHHWH, IMpH  3TOM
dbopmynupoBath npodiaemMy/3aady U THIOTE3Yy y4eOHOro
AKCIIEPUMEHTa, COOMpPATh YCTAHOBKY M3 IMPEAJIOKEHHOTO
00OpyIOBaHUs, NPOBOIUTH ONBIT U (OPMYJIUPOBATH
BBIBO/IbI;

OCYILIECTBIATh NPSAMbIE U KOCBEHHBIE H3MEPEHMS
¢u3NYeCKUX BEIUYMH, PU 3TOM BbIOMPATh ONTHUMAaJIbHBIN
croco0 M3MEpeHHs] U HCIOJIb30BaTh M3BECTHBIE METOMbI
OILICHKH MTOTPEIIHOCTEN N3MEPEHUN;

UCCIIeIOBaTh 3aBUCHUMOCTH MEXIY (PU3HMUECKUMU
BEJIMYMHAMU C UCTOJIb30BaHUEM IMPSIMBIX U3MEPEHUH, IPU
3TOM  KOHCTPYHpPOBaTb  YCTaHOBKY,  (DUKCHPOBATh
pe3ynbTaThl  MOJYYEHHOM 3aBUCUMOCTH  (PU3MYECKHX
BEJIMYMH B BHJIE TaOIUIl U TPaUKOB, JeNIaTh BBIBOJBI 110
pe3ysibTaTaM HCCIe10BaHus;

coOmoaTh mpaBuia O€30macHOro Tpyda IMpH
NPOBEJCHUN  MCCIEAOBAaHUW B  paMKax  y4eOHOro

IKCIIEPUMEHTA, y4e0HO-UCCIIeIOBATETBCKOM u
MIPOEKTHOMN JESTSIIbHOCTH c WCTIOIb30BaHUEM
HU3MEPUTENBbHBIX YCTPOICTB u 1a60paToOpHOTO
000pyI0BaHNS;

pemiaTb pacyeTHbIE 3aJauyd C SBHO 33JaHHOU
buznyecKoil MOJeNbo, UCTIONb3Yyd (PU3NYEeCKUe 3aKOHBI U
MIPUHIIMITBI, HA OCHOBE aHallM3a YCJIOBUS 3a/1a4ll BHIOUPAThH
(GU3NIECKYI0 MOJIENb, BBIACTATH (DU3MUYECKHIE BEIIMIHHBI U
dbopMyIbl, HEOOXOIUMBIE ISl €€ PEIICHHs, MPOBOIUTH
pacueTsl U OIICHUBATh PEaJIbHOCTh MOTYYEHHOTO 3HAYCHUS
(bU3UYECKON BETUYNHBL;

pemiaTb  KadeCTBEHHBbIC 3a/laud: BBICTPAUBAThH
JIOTHYECKH HEMPOTUBOPEUUBYIO IIETIOUKY PACCYKICHUU C




HCIIOJIb30BaHUEM M3YYEHHBIX 3aKOHOB,
3aKOHOMEPHOCTEW U (PU3HUECKUX SBIICHHIA;

UCIIOJIb30BaTh MpPU pEHIeHHH Y4eOHBIX 3ajad
COBPEMEHHBbIE  HMH(OPMAIMOHHBIE  TEXHOJOTMH  JUIs
MOKCKa, CTPYKTYpPUPOBaHUS, MHTEpIIpETANU u
OpeACTaBieHus  y4eOHOW M HAyYHO-TIONMYJISIPHOU
uH(pOpMaLIMU, MOJYYEHHON U3 pa3IUYHBIX HCTOYHHMKOB,
KPUTUYECKH aHAIM3UPOBATH MOJIy4aeMyt0 HH(POPMAIIHIO;

MPUBOJUTL TMPUMEPHl BKJIAJa POCCUICKUX U
3apyOeXHBIX  YYEHBIX-(M3UKOB B DPa3BUTHE HAYKH,
00BsICHEHHE TIPOLECCOB OKPY’KAIOLIEr0 MUPA, B Pa3BUTHE
TEXHHUKHU U TEXHOJIOTHIA;

UCIONIb30BaTh  TEOPETHYECKHE  3HaHUSA 10
¢u3MKe B TIOBCEAHEBHOM JKM3HU JIsA OOECIeUeHUs
0e30macHOCTH Mpu  OOpalleHHH ¢ TOpudopaMu |
TEXHUYECKUMHU YCTPOMCTBAMH, JJI1 COXPAHEHUS 370POBbs
U COONIIOJIEHUST HOPM SKOJOTHYECKOro TOBEJCHUS B
OKpYKaroIlEeH Cpese;

paboTaTe B rpymie C BBHIOJHEHHUEM pa3IMYHBIX
COLIMATIBHBIX ~ pOJIeH, IUIAHUPOBaTh paboTy TPYIIIBL,
PaLMOHATILHO paclpeessiTh 0043aHHOCTH U MJIaHUPOBATh
JESTENIbHOCTh B HECTAaHIAPTHBIX CHUTYalMsIX, OIICHUBAThH
BKJIaJ] K&XJOr0 W3 YYAaCTHUKOB TIpYIIbl B pEIICHUE
paccMaTpuBaeMoii MpoOIeMBbl.

B mponecce u3yuenuss kypca ¢uzuku 0az0BOro
YPOBHS BO 2 ceMecTpe 00y4aroImuics HayquTCs:

J€MOHCTPHPOBAaTh Ha NpUMEpax poJib U MECTO
¢uzukn B (QOpMHpPOBAHMM COBPEMEHHOW  Hay4YHOMU
KapTUHbl MHpa, B DPa3BUTUHM COBPEMEHHOW TEXHHUKHU U
TEXHOJIOTHI, B TNPAKTHUYECKON JEATEIbHOCTH JIIOAEH,
LIEJIOCTHOCTh M €JUHCTBO (hU3MUYECKON KapTUHBI MHPA;

YUUTBHIBaTh TPAHUIBI TPUMEHEHHS W3YYEHHBIX
bu3nuecKkux MoJeNed: TOYEUHBIH 3JEKTPUYECKUi 3apsj,
Jy4 CBETa, TOYCUHBIH MCTOYHHK CBETA, SAEPHAs MOJECIb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOTO $i/ipa NpU PeLIeHUU
buznyeckux 3a1ay;

pacrio3HaBaTh (pU3NYECKUE SBICHUS (IIPOIECCHI) U
OOBSICHATh MX HA OCHOBE 3aKOHOB DJJIEKTPOJAWHAMHKH H
KBAHTOBOM  (U3UKU: DJIEKTpUYECKas MPOBOIMMOCTb,
TETUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JIEHCTBHS
TOKa, B3aMMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHIYKIMS, JEHCTBHE MAarHUTHOTO TIOJISI HA TPOBOJHUK C
TOKOM U JBWXKYUIMHCA 3apsil, DJIEKTPOMAarHUTHBIE
KOJICOAHUSI W BOJIHBI, MPSIMOJIMHEHHOE paclpocTpaHeHHE
CBETa, OTpaXeHHUe, TMpeloMIeHHe, HUHTephepeHIns,
TUQpaknus W TOJISIPU3alMs CBETa, JHUCIEPCUST CBETa,
doroanekrpudeckuii  dpdexr (Porodddexr), cBeToBOE
JlaBJIEHUE, BO3HUKHOBEHHUE JIMHEHUYATOro CIEKTpa aTroMa
BOJIOpO/JIa, €CTEeCTBEHHAs u HCKYCCTBEHHas
PalMOaKTUBHOCTb;

ONMCBHIBATh  M3YYCHHBIE CBOWMCTBAa  BEIIECTBA




(amexTpHuuecKue, MarHuTHEIE, ONTUYECKUE,
AIIEKTPUUYECKYI0 TPOBOJUMOCTh PpA3IMYHBIX Cpel) U
JJIEKTPOMArHuTHbIE SBJICHHUS (IIPOIECCHI), HUCIOIb3YS
¢u3nuecKkre BeTMYMHBI: JIEKTPUUYESCKHH 3apsi, cuja TOKa,
JNEKTPUUYECKOE HaNpsDKEHUe, AIIEKTPUYECKOE
COIIPOTHUBIICHUE, pPa3HOCTh MOTEHIINAJIOB,
JNEKTPOABIKYIIAs CHiIa, paboTra TOKa, HMHIYKIUS
MarHuTHOTO 1mons, cuina Awmmepa, cuna Jlopenua,
WHAYKTUBHOCTh KATYILIKH, D3HEPTUs 3JCKTPUUECKOTO U
MarHUTHOTO TIOJIEH, TMEpPHOA M YacToTa KojeOaHuil B
KoJ1ie0aTeIbHOM KOHTYpE, 3apsiJ U cujla TOKa B MpOLEecce
FapMOHUYECKHUX AIIEKTPOMAarHUTHBIX KoJIeOaHuH,
(boKyCcHOE pacCTOSIHHME M ONTHYeCKas CHUJla JIMH3BI, MpH
ONHCAaHUH TPABUIBHO TPAKTOBATh (PUIUUECKUN CMBICI
UCIONIB3YEMBIX BEIUYMH, X OOO3HAYEHHUS WM EAMHMIIBI,
yKa3bIBaTh dbopmysbl, CBSI3BIBAOIIINE JTAHHYIO
bu3HYECKyI0 BEIMYUHY C APYTUMU BEIUYUHAMM;

ONMCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBICHHUS W
NPOIIECCHI, UCHOB3YS (U3NUECKUE BEIUYHHBI: CKOPOCTh
3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U 4acTOTa CBETA,
PHEpPTUs W HMIYyJIbC (OTOHA, TEPHOJ Moypacraja,
SHEPTrusl CBSA3M aTOMHBIX SII€P, MPU ONMUCAHUU MPABUIBHO
TPaKTOBaTh (PM3UUECKUIN CMBICI MUCTIOIB3yEMBIX BEINYHH,
ux OOO3HAUYECHHUS M EAUWHHUIBI, YKa3blBaTh (HOPMYIIHI,
CBSI3BIBAIOIME  JAHHYIO  (DU3WYECKYI0  BEIMYHMHY C
JPYTUMH BEJTMYMHAMM, BBIUUCIIATH 3HaUe€HUE (pu3nyeckon
BEJIMYMHBI;

aHAJM3UPOBaTh (PU3MUECKHE MPOLECCHl U SBJICHUS,
UCTIONB3Ys (PU3MYECKHe 3aKOHBI U MIPUHIUIBL: 3aKoH OMma,
3aKOHBI H0CJIEI0BATEIBHOTO u napaieIbHOTo
COEMHEHUSI TPOBOJHUKOB, 3aK0H J[koyns—Jlenua, 3akoH
AJIEKTPOMArHUTHON HWHAYKIMH, 3aKOH MPSIMOJHMHEHHOro
pacmpocTpaHeHHsI CBETa, 3aKOHBI OTPAXKEHHS CBETA,
3aKOHBI MPEIOMJICHUs CBETa, ypaBHEHHE DWHIITEeHHA A
doToadpdexra, 3aKOH COXpaHEHUS DHEPrUH, 3aKOH
COXpaHEHHS UMITYJIbCA, 3aKOH COXpaHEHHMS
DIIEKTPHUYECKOTO 3apsifa, 3aKOH COXPAHEHHsS MacCOBOTO
qucia, MocTynaTel bopa, 3akoH paJinoakTUBHOTO pacraja,
IIPUA 3TOM Pa3NINYaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA,
€ro MareMaTH4yecKoe BBIpaKEHHE U YCJIOBUS (TPAHHUIIBL,
00yacT) IPUMEHUMOCTH;

OIpeNIeNIATh HAIpaBIC€HHE BEKTOpAa HMHIYKIHUU
MarHUTHOTO TIOJST TIPOBOJHUKA C TOKOM, CHIJIBI Amriepa
u cuibl Jlopenia;

CTPOUTH U ONHUCHIBATh M300paXKEHHE, CO3]aBACMOe
IUIOCKUM 3€pKajioM, TOHKOU JIMH30M;

BBITIOJIHATh  OKCIIEPUMEHTHI TI0  HCCIIEIOBAHUIO
¢u3nUecKux SBICHUNA M IMPOLECCOB C HCIOJIb30BAaHHEM
OpsIMBIX, W KOCBEHHBIX M3MEPEHUN: TpU  ITOM
dbopmynupoBath pobdiiemMy/3agady ¥ TUMOTE3Yy Yy4eOHOTro
9KCIIEPUMEHTa, COOMpaTh YCTaHOBKY M3 MPEII0KEHHOTO
000pyOBaHUsl, TPOBOJUTH ONBIT U (HOPMYIHPOBATH




BBIBO/IBI;

OCYLIECTBJIATh IPSMBIE U KOCBEHHBIC H3MEPEHUS
(¢u3nUeCKUX BEIUYHH, IPH 3TOM BBIOWPATh ONTHMAIbHBIHI
croco0 M3MEpEeHMs] U HCIOJIb30BaTh M3BECTHBIE METOMbI
OLICHKH ITOIPELIHOCTEN U3MEPEHUN;

UCCIIeI0BaTh 3aBUCUMOCTH (PU3NYECKUX BEIUYHH C
UCIIOJIb30BAHUEM  IIPSAMBIX  M3MEPEHUW: IIPU  3TOM
KOHCTPYUPOBaTh YCTaHOBKY, (DUKCHPOBaTh pE3yJbTaThbl
MOJyYEHHOW 3aBUCHUMOCTH (PU3MYECKHX BEIMYHH B BHJIC
TabauI W TpaduKoB, JAENaTh BBIBOABI IO pe3yjbTaTaM
UCCIICJOBAHNSI,

cobmrofaTh IpaBuMiIa O€30MMacHOro TpyAa IpH
IOPOBEIEHUN  MCCIEJOBAaHMH B  paMKax  y4eOHOro

IKCIIEPUMCHTA, y4e0OHO-UCCIIeIOBATEILCKON u
IIPOEKTHOM JIEATEIBHOCTH c HCIIOJb30BaHHEM
HU3MEPUTEILHBIX YCTPOUCTB u 1ab0paToOpHOTO
000pyIOBaHus;

pelarh pacyeTHble 3aJaud C SIBHO 3aJaHHOMU
bu3nueckoil MOAEIbIO, UCIIOB3Ys (PU3UUECKUE 3aKOHBI U
IPUHLIMIIBI, HA OCHOBE aHaJlM3a YCJIOBUS 3a/1a4ll BbIOUpATh
(bu3nUecKyro0 MoJieNb, BBIACIATh (pU3HUecKre BEJIMYUHbBI U
dbopMyIbl, HEOOXOIUMBIC IS €€ PEIICHUS, MPOBOIWTH
pacueTsl U OLEHUBATh PEAJIBLHOCTD IIOJIyYEHHOTO 3HAYCHUS
(U3HUYECKON BEITMYUHBL;

pelmars KayeCTBEHHBbIE 3aJauyd: BBICTPAauUBaTh
JIOTUYECKH HENPOTHUBOPEUMBYIO IIETIOUYKY PACCYXKIECHUN C
MCII0JIb30BaHUEM U3Y4YECHHBIX 3aKOHOB,
3aKOHOMEPHOCTEHN U (PU3NUECKUX SBICHUIA;

UCMOJb30BaTh IPH pEHIEHUH Y4eOHBIX 3ajad
COBpEMEHHble  MH(GOPMAIMOHHBIE  TEXHOJOTMHM  JIs
TIOMCKa, CTPYKTYpUPOBAHU, MHTEPIIPETALNN U
NpeJCTaBlIeHUss  y4eOHOM M HAay4YHO-TIOMYJSpHOU
UHpOpPMAalLIUY, TOJIYYEHHOW M3 Pa3IUYHBIX HCTOYHUKOB,
KPUTHYECKH aHAIU3UPOBaTh MOJTy4aeMyro HH(pOpMalnio;

OOBSICHAT, ~ NPUHLUUIOBI  JEHCTBUS  MAIMH,
npuOOpPOB M TEXHUYECKUX YCTPOMCTB, pa3nuyaTh YCIOBUS
ux 0€30I1aCHOTO MCIIOJIb30BaHMsI B TOBCETHEBHOM JKU3HU;

MPUBOJUTL TMPUMEPHl BKJIAJa POCCUICKUX U
3apyOeXKHBIX  YYEHBIX-(U3UKOB B pa3BUTHE HAayKH, B
00BsICHEHHE TIPOIIECCOB OKPY’KAIOLIETO MUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIi;

UCIONIb30BaTh  TEOPETHYECKWe  3HaHUA 10
¢u3uKke B TOBCEIHEBHOW JKU3HU Ui OOecredyeHus
Oe3omacHOCTH TpH  oOOpallleHud ¢ mnpudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMM, JUISI COXPAaHEHUS 30POBBS
U COOJIIOJIEHUST HOPM SKOJOTMYECKOro TIOBEJIEHUs B
OKpYXKarollleH cpere;

paboTaTe B TIpyIIEe C BBITOJHEHUEM Pa3IMYHBIX
COLMAIBHBIX pOJIeH, IUIAHUPOBaTh pabOTy  TPYIIIHI,
paLlMOHATIBHO paclpeiessaTh 00sS3aHHOCTH U IIAHUPOBATh
JESATEIbHOCTh B HECTAHJAPTHBIX CUTYyallUsX, OLIEHUBATh
BKJIaJ] K&XJOrO U3 YYaCTHUKOB TPYNIBI B PEHICHHUE




\ paccMaTpuBaeMOoi TPOOIIEMBI.




JIUCT AKTYAJIN3AIIUN
padoueii mporpaMMbl y4e0OHOI0 nipeiMeTa

/o

Haumenosanue
snementa OII,
pasnena, myHKTa

[IyHKT B mpenpiayiei
penaKkuuu

IIyHKT ¢ BHECEHHBIMHU
WU3MEHEHUSIMU

PexBU3uTHI
3acegaHus,
YTBEPAUBIIETO
BHECCHHE
N3MEHECHHH
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