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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN MPOT'PAMMBI YYEBHOT' O ITPEJIMETA

1.1. ObaacTh npuMeHeHHus1 padoveil MporpaMMbl
PaGouas mporpamma o0meoOpa3oBaTebHOIO Y4eOHOro TpeaMeTa TMpeAHa3HaueHa s
uzydeHuss mnpenMera «®@u3Mka» B NPOPECCHOHANBHBIX  00pa3oBaTelIbHBIX  OpPraHU3aAIUsX,
peanu3yrommx o0pa3oBaTeNbHYI0 IIPOrpaMMy CpeIHEro o0miero o0pa3oBaHHs B MpeAeax OCBOCHHS
MIPOTPaMMBbI TOATOTOBKHY CHEIIUAIMCTOB CPEIHETO 3BeHa Ha 0a3e OCHOBHOT'O 00IIEro 00pa3oBaHMsL.
PaGouas mporpamma pazpaborana Ha ocHoBe TpeOoBanuii ®I'OC COO, na ocHoBanuu DOII
COO, yrBepxknennoro npukazom Munucrepcrsa [Ipocsemenust PO ot 18.05.2023 Ne371.

1.2. Leau u niiaHupyemble pe3yabTaThbl 0cBOeHHUs1 yueOHoro npeamera: 1.2.1. lean

U3y4yeHHsl y4eOHOro nmpeaMeTa Ha yrjy0JeHHOM YpoBHe OCHOBHBIMU LIEIAMU

U3y4yeHus: U3UKU SBIAIOTCS:

-popMHpOBaHHE MHTEpeca M CTPEMIIEHHS OOYy4aloOUMXCS K HAy4HOMY H3YyYEHHIO HPHUPOJBI,
pa3BUTHE X UHTEIIEKTYaIbHbBIX U TBOPYECKUX CIIOCOOHOCTEH;

-pa3BUTHE MPEICTABICHUNA O HAYYHOM METOJ€ MO3HAHUS U (POPMUPOBAHUE MCCIEI0BATEIbCKOIO
OTHOILEHUS K OKPY>KAIOLIUM SIBJICHUSM ;

-(opMupoBaHNEe HAYyYHOI'O MUPOBO33PEHUS KaK pe3yJibTaTa U3yu4eHHsI OCHOB CTPOCHUS MaTEpUH U
(byHIaMeHTaJIbHBIX 3aKOHOB (PU3UKU;

-popMHpOBaHNE YMEHUN OOBSCHATH SBJIEHUS C UCIIOJIb30BAHUEM (PU3MUECKUX 3HAHUM U HAYYHBIX
JI0Ka3aTeNbCTB;

-popMHpOBaHUE MPEICTABICHUNH O poiu (PU3MKU AJ pa3BUTUS JPYTMX E€CTECTBEHHBIX HayK,
TEXHUKU U TE€XHOJIOTHI;

-pa3BUTHE TPECTaBICHUM O BO3MOXHBIX cdepax Oyayuieill mpodeccuoHadbHON AESITeNbHOCTH,
CBSI3aHHBIX C (PM3UKOH, IOATOTOBKA K JajbHEHIIeMy 00y4eHHIO B 3TOM HalpaBJICHUH.

JlocTrKeHne 3THX Leneld oOecreynBaeTcsl pelieHHeM CIEAYIOMNX 3a1ad B Mpolecce N3y4eHUs
Kypca (UMK Ha yPOBHE CPEAHET0 0011ero o0pa3oBaHus:

-[IPHOOpPETEeHNE CUCTEMBI 3HaHUH 00 00X (PHU3MUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOYAsi MEXaHUKY, MOJIEKYJISPHYIO (U3UKY, 3JIEKTPOAMHAMHKY, KBAHTOBYIO (DU3MKY M DJIEMEHTHI
acTpo(pHU3UKH;

-popMHpOBaHUE YMEHHUI TNPUMEHATh TEOPETUUECKUE 3HAHUSA [JIs1 OOBSICHEHUS (DU3MUECKUX
ABJICHUH B IPUPOJAE U I IPUHATHS NPAKTUUECKUX PELICHUH B TOBCEIHEBHOM JKU3HH;

-OCBOCHME CIIOCOOOB pEIIEHNUs Pa3IMUHBIX 3aa4 C sIBHO 3a/laHHOM (u3HUecKoil MOJIeNblo, 3a1ad,
HOJPa3yMEBAIOINX CAMOCTOSITEIbHOE CO3/1aHue (PU3NUECKO MOz, aleKBaTHOW YCJIOBUAM 3ajjau,
B TOM 4YHCJI€ 3371a4 UH)XEHEPHOI'O XapaKTepa;

- ToHUMaHME (U3MUECKUX OCHOB U MPUHIMIIOB JEHCTBUA TEXHUYECKUX YCTPOMCTB W
TEXHOJIOTMUECKUX MPOLIECCOB, UX BIMSHUSA Ha OKPYKAIOLIYIO CPEAY;

-OBJIaJICHHE METOJlaMU CaMOCTOSITEJIbHOTO IUIAaHMPOBAHHUA M HPOBENEHUS (PU3MUYECKUX
OKCIIEPUMEHTOB, AaHAJIW3a W HUHTEpIpeTanuud WHGOPMALMHU, ONpEleNeHHs] JIOCTOBEPHOCTH
IIOJIy4YEHHOIO PE3yJIbTaTa;

-CO3JaHHUE YCIIOBUW [UI1 pPa3BUTUS YMEHUM NPOEKTHO-UCCIEI0BATEIBCKOM, TBOPYECKOU
NEeSITEIbHOCTH; pa3BUTHE HHTepeca K cdepam MpodeccHoHaNbHOM JeATeNbHOCTH, CBS3aHHOM C
bU3UKOIA.



1.2.2. Ilnanupyemblie pe3yJbTaTbl 0CBOCHHS Y4eOHOI0 peaMera

Kon
pe3yiabTara

JIN4HOCTHBIE Pe3yJIbTAThl B YACTH

JIP1

rpazk1aHCKOro BOCIIMTAHUS:
— chopMHPOBAHHOCTH T'PAKIAAHCKON MO3UIIMH 00YJarOIIErocss Kak aKTHBHOTO U
OTBETCTBEHHOI'0 YJICHa POCCUHCKOr0 00IIECTBA;
- IPUHATHE TPATUIIUOHHBIX O0IIEUETOBEYECKUX I'yMAHUCTUIECKIX U
JIEMOKpPAaTUYECKUX [[EHHOCTEH;
- TOTOBHOCTb BECTH COBMECTHYIO J€ATENbHOCTh B UHTEPECAX IPAXKAAHCKOTO
o01iecTBa, y4acTBOBaTh B CaMOYIIpaBJICHUH B 00pa30BaTENIbHOM OpraHu3aluu;
— YMEHHUE B3aUMO/IEN CTBOBATh C COLIMAJIbHBIMU UHCTUTYTaMU B COOTBETCTBUU C UX

(GYHKUMSIMU U Ha3HAYEHUEM;

— I'OTOBHOCTbB K FyMaHHTapHOﬁ n BOHOHTépCKOﬁ JACATCIBHOCTH,

JIP2

NATPHOTHYECKOI0 BOCIIUTAHMSA:
— chopMHPOBAHHOCTH POCCUICKON I'pa’KIaHCKONW UAEHTUYHOCTH, IATPUOTU3MA;

— UEHHOCTHOE OTHOLIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHUKEHUSIM
POCCHMCKHX Y4EHBIX B 00J1aCTH (PU3UKH U TEXHUKCE,

JIP3

AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHHUSA:

— chopMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHHUS, ITUYECKOT0 ITOBEICHUS;

—  CIOCOOHOCTH OLCHMUBATh CUTyallUIO W NPUHHUMATb OCO3HAHHBIC PCIICHHA,
OPUCHTUPYACH Ha MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH, B TOM YHCJIC B

JEATEIIbHOCTH YYEHOTIO;

— OCO3HaHHE JUYHOI0 BKJIa/1a B IOCTPOCHUE YCTONYNBOro OYyIyIIero;

JIP4

ICTCTHYECCKOIO BOCIUTAHUA:

— DCTETHYECKOE OTHOLIEHHE K MHUPY, BKJIOYas 3CTETUKY HAay4dHOTO TBOPYECTBA,
IpUcCyIero Gpu3nuecKkoi HayKe;

JIP5

TPYAOBOr0 BOCIIMTAHHUS:

— WHTEpEC K pa3iInyHbIM cepaM MpodecCHOHANBHON AEATEIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3MKOW M TEXHUKOW, YMEHHE COBEpIIaTb OCO3HAHHBIA BHIOOD
Oyayuiei mpodeccuu U peaan30BbIBaTH COOCTBEHHBIE KU3HEHHBIC TUIAHBI;

— TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO U CamMOOOPa30BaHUIO B 00JIACTH
(GU3UKU HA POTSDKEHUH BCEH KU3HM,

JIP6

IKOJOI'M4eCKOro BOCIIMTaHus

- chOpPMUPOBAHHOCTh JKOJOTHYECKOW KYJIbTYPBl, OCO3HAHHE T[JIO0AIBLHOTO

XapakTepa 9KOJOTHYECKHX Mpobdiiem;

— IUIAHUPOBAHUE U OCYLIECTBJICHUE JIEWCTBHIM B OKPYXKAIOLIEH Cpele Ha OCHOBE

3HAHUSA LeJIel YCTOWYNBOIO pa3BUTHS YEJIOBEYECTBA;

- PacmnpeHHe OIbITa JCATCIBbHOCTH 9KOJIOTHYECK O HaIpaBJICHHOCTH Ha OCHOBE

UMEIOIINXCSl 3HAHUH 110 QUBHKE;




JIP7

HEHHOCTH HAYYHOI'0 MO3HAHUS:
- copMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO0 COBPEMEHHOMY YPOBHIO

pa3BUTUS HUZNYECKON HAYKU;

— OCO3HAHME IIEHHOCTU HAyYHOU JEATEeIIbHOCTH, TOTOBHOCTh B MIPOLIECCE U3YUEHHUS
(U3KKH OCYIIECTBIATH MMPOSKTHYIO M UCCIIEIOBATENbCKYIO e TEeNbHOCTh
WH]JIUBUyaJIbHO U B TPyTIIE.

MeTanpeamMeTHblie pe3yJbTaThl

B pesynprare m3ydeHus NpeaMeTa Ha YpoBHE cpeaHero ooOmiero oOpa3zoBaHUS y
oOydarorierocss OyayT chOpPMHpPOBAaHBI TO3HABATEIbHBIE YHHUBEPCAJbHBIE Yy4YeOHBIC
NEUCTBHS, KOMMYHHKATHBHBIC YHUBEpCAIbHbIC ydeOHBIC [EHCTBUS, pEryISITHBHBIC
YHHUBEpCaJbHbIC YIeOHBIC IEHCTBUS, COBMECTHAS ICITEIHHOCTb.

MIIP1

ba3oBble Jijornuyeckue 1eiicTBUA:
— CaMOCTOSTEIbHO (hopMyIHpoBaThH 71 aKTyaJIn3upPOBATh

pobJieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

— oHnpeaciATh HCIu ACATCIIbHOCTH, 3a/1aBaTh IapaMCTPbl 1 KPUTCPUH UX

JOCTHKCHUA,

— BBISBIIATH 3aKOHOMEPHOCTHU U MPOTUBOPEUUS B PACCMATPHUBAEMBIX (PH3UIECKIX
SIBJICHUSX;

— pa3pabaThIBaTh IJIAH PEHICHUS TPOOIEMBI C YIETOM aHAN3a UMEIOIINXCS
MaTepUAJIbHBIX U HEMAaTEPHUAJIbHBIX PECYPCOB;

— BHOCHUTDb KOPPCKTHUBLI B ACATCIIbHOCTb, OCHHUBATh COOTBCTCTBUEC PC3YJILTATOB
aeisiM, OOCHUBATh PUCKH HOCHGI{CTBI/Iﬁ JACATCIIBHOCTH ;

— KOOPJAMHHUPOBATH U BBINOJHATH pabOTy B YCIOBHSX PEAJbHOr0, BUPTYAJIBLHOTO U

KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

— Pa3BUBATb KPCATHUBHOC MBIIIJICHUC ITPHU PCIICHUHN KU3HCHHBIX HpO6JI€M.

MIIP2

ba3zoe vie uccneoosamenvckue oeticmeus .

BJIaJI€Th HAYYHOH TEPMUHOJIOTHEH, KITIOUEBBIMH MOHATUSAMHI U METOIaMHU
($u3nyecKoil HayKH;

— BJAJETh HaBBIKAMH y4eOHO-MCCIIEJOBATENBCKON M IIPOEKTHOM IEATeIILHOCTH B
obnactu (U3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIbHOMY IOUCKY
METOJIOB pelIeHUs 3a7ad (PU3NYIECKOro CoJep)KaHusl, TPUMEHEHUIO Pa3IMYHBIX
METO/I0B TIO3HAHUS;

- BJIaACTb BUAAMHU JOCATCIBHOCTH IO IMOJYYCHUIO HOBOIoO 3HAHUA, €TI0
MHTEpIpETaly, MpeoOpa3oBaHUIO W TMPUMEHEHHUIO B Pa3JIMUYHBIX Y4EOHBIX

CUTYaIIMIX, B TOM YKCJIC IPH CO3/IaHUH YYEOHBIX ITPOCKTOB B 00J1aCTH (PU3UKH;

- BbIABJIATH INPUYUHHO-CICACTBCHHBLIC CBA3M W AKTYAJIM3UPOBATL 3aayy,

BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUs, HAXOAUTh apryMEHThl Ul J1OKa3aTelbCTBa
CBOMX YTBEP)KJICHHM, 3a1aBaTh IapaMeTPbl U KPUTEPUH PELICHMUS;

AHAJIM3UPOBATH MMOJTYUYCHHBIC B XOJ€ PCIICHHUA 3ada4u pE3yJIbTaThbl, KPUTHYCCKU




OIICHHUBATb UX JOCTOBCPHOCTb, IPOrHO3UPOBATH UI3BMCHCHHUEC B HOBBIX YCIIOBHAX,

- craBuUTh U (OpPMYyIUPOBaTH COOCTBEHHBIE 3aJaud B 0Opa3oBaTEIbHOU

JeSITeIbHOCTH, B TOM YHCIIE IPU U3Y4EeHUU (DU3HKH;

— J1aBaTh OIICHKY HOBBIM CUTYAIlUsM, OLICHUBATh IPHOOPETEHHBIN OIIBIT,

— yMeTb TMEpPEeHOCUTh 3HaHUS MO0 (¢HU3MKEe B MPAKTHUECKYI0 00JIacTh

KHU3HECACATCIIBHOCTU,

— yMeTbh UHTErpUpPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 0bsacTeil;

— BBIABUT'ATb HOBBIC UJCH, ITPpCAJIAaraTb OPUTUHAJIBHBIC TOAXOAbI U PCIICHUS
CTaBUTH HpO6J’IeMBI " 3a71a4y, JOIMYyCKAOUC aJIbTCPHATUBHBIC PCIICHM.

MIIP3

Pabooma c ungpopmanueii

- BJIAJICTb HABBIKAMU IT1OJIYUCHUA I/IH(i)OpMaHI/II/I q)HSI/I‘IeCKOFO CoacCpI)KaHus M3
HCTOYHUKOB pa3HbIX THUIIOB, CAMOCTOATCIIBHO OCYWICCTBJIATL ITOMCK, aHAJIN3,

CHUCTEMAaTH3aLMI0 U MHTEPIpETaluo0 MHPOPMALMU Pa3IUYHbIX BUJIOB U (hopm
IIPEJCTABIICHNUS;

— OHOCHUBATH JOCTOBCPHOCTDH I/IH(bOpMaLlI/II/I;

M CII0JIb30BaTh CPECTBAa MHPOPMALIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJOTHMA
B PEUICHUHM KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OPraHU3allMOHHBIX 3a/1a4 C
coOroieHeM TpeOOBaHUK SPrOHOMHKH, TEXHHUKH OCE30MaCHOCTH, TMTHEHBI,

pecypcocOepexeHus, MPaBOBBIX U ITHUYECKHX HOPM, HOPM HH(POPMAIMOHHOMN
0e30IacCHOCTH;

— CO03/aBaTh TEKCTHI (PM3UUECKOr0 COACP)KAHUS B PA3IUYHBIX (hopMaTax ¢ yuerom
Ha3HayeHus: MHGOpMAIMM W IIeJIEBOM aylAUTOpUU, BBIOMpas ONTHMAJIbHYIO
(dopmy npencTaBieHUs U BU3yaJIH3aIUH.

MITP4

Kommynukamuensvie ynusepcaivHsle yueonvie 0eiicmeus
Obuenue:

— OCYIIECTBJIATH O0IIEHNE Ha YPOKax (U3UKU U BO BHEYPOUHOH 1eITeIbHOCTH;
— pacrno3HaBaTh NPEANOCHUIKA KOH(MIMKTHBIX CUTYallull U CMAr4aTh KOHQIUKTBI;

— pa3BEPHYTO M JIOTMYHO H3Jararb CBOK TOYKY 3pEHUA C MCIOJIB30BAaHUEM
A3BIKOBBIX CPEJICTB;

MIIPS

Coemecmmnasn 0essmebHoCmy:

— IOHMMATh U MCIIOJIF30BaTh MPEUMYIIECTBA KOMAHTHON ¥ WHMBHIYaJIbHOMN
paboThl;

— BBIOMpPATh TEMATUKY U METO/Ibl COBMECTHBIX JEHCTBUI C y4ETOM 00X

HHTCPECOB, U BO3MOXKHOCTEH KaXXJ0I'0 4iICHAa KOJIUICKTHUBA,

— IIPUHUMATb ocim COBMECTH ot ACATCIBHOCTH, OpraHu30BbLIBATH
u




KOOPAMHUPOBATh JEUCTBUS MO €€ JOCTH)KEHUIO: COCTaBIATh IJIAH JIEWCTBUU,
pacnpenensiTh poid ¢ y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yJIbTAaThl

COBMECTHOM pabOTHI;

— OILICHUBATh KAYECTBO CBOECTO BKJIaJ[a U KAXKIOT'0 YYACTHUKA KOMAH/IbI B OOIINI
Pe3yJbTAT 110 pa3pabOoTaHHBIM KPUTEPHU SIM;

— IpeyiaraTh HOBBIC TIPOCKTHI, OIICHWBATh WJAEH C T[O3WIIMA HOBH3HBI,
OPUTHHAJBHOCTH, TPAKTUICCKOW 3HAYUMOCTH;

- OCYHICCTBJIATE  TMO3UTUBHOC  CTPATCTHYCCKOC IIOBCACHHUC B  PA3JIMYHBIX
CUTyalMsX, ITPOSABJIATE TBOPUYCCTBO U B006pa>KeHI/Ie, OBLITH HWHUIIMAaTUBHBIM.

MIIP6

Pezynisa muenvle ynusepcanvhole yueonvle 0eucmeus:
Camoo peanuzayus:
—  CaMOCTOSITEJIBHO OCYIIECTBIISATh IMO3HABATEIBHYIO JCITEILHOCTh B 00JIACTH
(GU3MKKM W aCTPOHOMHH, BBIABJIATH MPOOJIEMbI, CTaBUTh M (OPMYJIHPOBATH
COOCTBEHHEIE 3a/1a4H;

— CaMOCTOSTENBHO COCTABJIATH IJIAH PELIECHUS PACYETHBIX U KaU€CTBEHHBIX 3a/adY,
IJIaH BBIMOJHEHUSI MPAKTHUYECKOW paboOThl ¢ yu4€TOM HMEIOIIMXCS PECYpCOB,

COOCTBEHHBIX BO3MOXHOCTEH M NPEANOUYTEHHIH;

— J1aBaTh OLIEHKY HOBBIM CHUTYaIlUsM;
— pacmmpsTh PAMKH y4eOHOTO MPEIMETa Ha OCHOBE JIMYHBIX MPEANIOYTEHU;

— Jenathb OCO3HAaHHBIA BHIOOp, apryMeHTHPOBATH ero, Opatb Ha

ce0s OTBETCTBEHHOCTH 3a PCUICHUC,

— OIIEHUBATh MPHUOOPETEHHBIN OMBIT,

— cnmocoOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO SPYAULIUU B 007aCTH PU3UKH,
MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHBINA U KYJIbTYPHBIH YPOBEHb.

MIIP7

Camoxkonmpoib:

AaBaTh OLICHKY HOBLIM CUTYallUsIM, BHOCUTb KOPPEKTHUBEI B ACATCIbHOCTD,

OIICHHUBATb COOTBETCTBUC PE3YJIbTATOB LICIIAM,

— BIIaQJIeTh HaBBIKAMM ITO3HABATECILHOU pe(i)HeKCI/II/I KaK OCO3HaHHuA COBCPUIACMBIX

JIEACTBUHM U MBICITUTEIBHBIX POLIECCOB, UX PE3YIBTATOB U OCHOBAHUI;

— HCIOJIb30BaTh NPUEMBI pe(IeKCUH JIUIS OLIEHKH CUTYalluH, BEIOOpa BEPHOIO
pelieHus;

— YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX
CHMIKEHUIO;

— NPUHHUMATh MOTHBBI M aPTYMEHTHI IPYTUX IPU aHAJIU3€ PE3YyIbTaTOB
NeSITENIbHOCTH;

— IPUHHUMATb 06651, IHOHHUMasA CBOM HEAOCTATKHM U JOCTOMHCTBA,




— NPUHHUMATh MOTHBBI U aPTYMEHTHI IPYTUX IIPU aHAJIN3€E PE3yJIbTaTOB

eI TCIIbHOCTH;

— MpHU3HABaTh CBOE MPaBO U MPABO APYTUX HA OIIMOKH.

MIIP8

IMoyu onanvHvLl UHMELIEKM, NPEONONAaArUWUIL CHOPMUPOEAHHOCHLb:

— CaMOCO3HaHMS, BKJIOYAIONIETO CHOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE
COCTOSIHME, BMJIETh HAIpaBJICHUS Pa3BUTHUA COOCTBEHHON SMOLMOHAIBLHON
cdepsbl, ObITH YBEPEHHBIM B ce0e;

—  CaMOperyJMpOBaHHs, BKIIOYAIONIETO CAaMOKOHTPOJIb, YMEHHE MpPUHHMATH

OTBETCTBEHHOCTb 3a CBOE IIOBCACHUC, CITOCOOHOCTh aJalITUpoOBaATLCA K
OMONUOHAJIbHBIM U3MCHCHHAM U MTPOSABJIATH FI/I6KOCTB, OBITH OTKPBITBIM

HOBOMY;
— BHYTPEHHEH MOTHBALMU, BKIIOYAIOLIEH CTPEMIICHHE K JAOCTHKECHUIO LEIU U
yCIlexy, ONTUMHU3M, MHULMATUBHOCTb, YMEHUE IEHCTBOBATH, UCXOASA U3 CBOUX

BO3MOKHOCTEIA;

— SMIATUH, BKJIOYAIOLIEH CIIOCOOHOCTH MOHMMATh SMOLMOHAIBLHOE COCTOSHUE
JpPYTUX, YYUTHIBATh €0 MPU OCYIIECTBICHUN OOLIEHHS, CIIOCOOHOCTD K

COYYBCTBHUIO U COIICPCIKUBAHUIO,

COLIMAJIbHBIX HABBIKOB, BKJIOYAIOLIMX CIHOCOOHOCTh BBICTPAaWBATh OTHOIIEHHS C
APYTUMHU JIIO/IbMU, 3a00TUTHCS, IPOSIBISITH HHTEPEC U pa3peliaTbh KOH (PIMKTHI.

Hpe)lMETHLIe pe3yibTaThbl

OO6yyaromuiics OJYYUT CIEAYIOIINE IPEIMETHBIE Pe3yIbTaThl Y4€OHOT0 mpeameTa
«Dusnka»

ITP1

JEMOHCTpUpOBaTh Ha TMpUMepax poib M MecTo ¢Hu3MKU B  (HOpMHpPOBAHHU
COBPEMEHHOM HAy4YHOW KAPTUHBI MHPA, B DPA3BUTHH COBPEMEHHOM TEXHUKH U
TEXHOJIOTUM, B TNPAKTUYECKON JEATEIbHOCTU JIOAEH, LEJIOCTHOCTh M EIUHCTBO
¢bu3nYecKoil KapTUHBI MUPA;

I1P2

YYHUTHIBATh T'PAHMIIBI IPUMEHEHUSI M3YYCHHBIX (DU3MYECKUX MOJEJCH: MaTepuaabHas
TOUYKa, MHEpLUAJIbHAA CHCTeMa OTCY&Ta, aOCOMIOTHO TBEPHOE TEJIO0, MICATIbHBIA ras,
MOJIEJIA CTPOEHUSI TA30B, KUJIKOCTEN U TBEPABIX TEJ, TOUCUYHBINA 3JEKTPUUECKUN 3apsi,
JIyd CBETA, TOYEYHBIA MCTOYHHUK CBETA, SIJE€pHAs MOJIENb aTOMa, HYKJOHHAas MOJEIb
ATOMHOTO sJIpa IMPU PEIIeHUN PU3NYECKUX 3a/1a4;

I1P3

pacno3HaBath (puznyeckue siBIEHUS (MPOLECCh) U OOBSICHATh UX Ha OCHOBE 3aKOHOB
MEXaHUKH,  MOJIEKYJSIPHO-KHHETUYECKOH  TEOpHUH  CTPOEHHMs  BeIlecTBa U
AIIEKTPOJMHAMHUKHI: PABHOMEPHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE BUKEHUE,
CBOOOJIHOE TaJieHHE TeJ, JBMKEHUE 10 OKPY)KHOCTH, MHEPLHs, B3aUMOJIEHCTBHE Tell,
b ¢y3us, 6pOyHOBCKOE JBUKEHHUE, CTPOCHUE KUAKOCTEH U TBEPIBIX TeJl, U3MEHEHUE
o0béMa Ten mpH HarpeBaHuUU (OXJAXJEHUH), TEIJIOBOE DPaBHOBECHE, HCIapeHHe,
KOHJIEHCAIUs, IIJIaBJI€HWe, KPHUCTAJUIM3alMsi, KHUIIEHHWE, BIJIAXHOCTh  BO3/yXa,
MOBBIIICHNE JAaBJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBS3b MEXIY
napaMeTpaMy COCTOSIHMA Ta3a B M30IpOIeccax, HJIEKTPU3ALUs Tell, B3aUMOACHCTBUE
3aps/i0B;




pacno3HaBath (puznyeckue SBIEHUS (MPOLECCh) U OOBSICHATh UX HAa OCHOBE 3aKOHOB
AMEKTPOJUHAMUKN W KBAHTOBOW (PH3UKH: 3JIEKTPHUYECKAs MPOBOJUMOCTH, TEILIOBOE,
CB€TOBOC, XHMHUYCCKOC, MArHuTHOC [[CI\/'ICTBI/ISI TOKa, B38.I/IMOI[€I>10TBHG MarduToB,
QJICKTpOMAaruuTHasA HUHAYKIUA, ,[[CI>'ICTBI/IG MAarduMTHOI'O II10JIs1I Ha IMPOBOAHHUK C TOKOM H
JIBWXKYIIMNUCS 3apsii, AJICKTPOMAarHWTHbIC KOJI€OAHUs | BOJHBI, MNPSMOJIMHEHHOE
pacrpocTpaHeHHE CBeTa, OTpakeHHE, MpejoMieHHe, MHTepdepeHuus, Tudpakuus u
noJisipu3aliisl cBera, JUcrepcus cBeTa, (GorolnekTpuueckuil sddext (portorddexr),
CBETOBOE JIaBJICHWE, BO3HHUKHOBEHHE JIMHEWYAaTOro CHEKTpa aToMa BOJIOpOJa,
CCTCCTBCHHAA U HCKYCCTBCHHAA PaIUOAKTUBHOCTD,

[1P4

OMKCHIBATh MEXAHMYECKOE IBIKCHUE, UCIIONB3Ys (DU3MYECKUE BETMYMHBL: KOOPINHATA,
MyTh, MEpEMENICHHEe, CKOPOCTh, YCKOpEHHE, Macca Tella, CWJia, HUMIYIbC Tena,
KHHETUYeCKasi  JHEprus, TMOTCHIMaJIbHAs  DHEPrus, MeXaHuuyeckas  paboTa,
MEXaHUYEeCKass MOIIHOCTh; MPH ONMKMCAHHWH MPABHIIBHO TPAKTOBATh (PU3HUUECKUN CMBICI
UCTIONB3YEMBIX BEJIIMYUH, WX OO0O3HAUYEHUS W EIUHUIBI, HAXOAUTh (HOPMYIIEI,
CBSI3BIBAIOINNE TAHHYIO (U3UUYECKYIO BEJTMYHHY C IPYTUMH BEITMUYUHAMM;

I1P5

OIMUCBIBATh HM3YYCHHLIC TCIIJIOBBIC CBOMCTBA TE€JI M TEIJIOBBIC SABJICHUSA, HCIIOJIB3Yd
(u3nYeckue BEIMYUHbL: TaBJICHHUE ra3a, TEeMIIEpaTypa, CPEAHssl KHHETHUECKas SHEPIUs
Xa0THYECKOIo  JIBMIKCHHA  MOJICKYJ, CPCAHCKBaJApaTH4YHAA CKOPOCTb MOJICKYII,
KOJINYECTBO TEIJIOThI, BHYTPEHHSS 3Heprus, pabora rasa, Kod(Q@QUIHMEHT I0JIE3HOrO
JIEHCTBUS TEIJIOBOI'O JBUTATENS; MPU OMMCAHWUW MPABWIBHO TPAKTOBATh (DHU3MUCCKHUI
CMBICJI UCITIOJIB3YEMBIX BCJIWYWH, UX 0003HaYeHHUs U C€AWHUIbI, HAXOOUTH q)OpMy.]'II)I,
CBSI3bIBAIOILME JAHHYIO (U3UUECKYIO BEJIMYUHY C IPYTUMH BEIMUMHAM;

I1P6

ONKCHIBaTh U3yYEHHBIE DJIEKTPUUECKHE CBOMCTBA BEIIECTBA U JJIEKTPUUECKUE SIBICHUS
(TIporiecchl), UCTIONB3Ys (PU3MUECKUE BEIMUUHBL: JIEKTPHUCCKUH 3apsil, JIEKTPUIECKOe
1ojie, HaNpsHKEHHOCTh IMOJIA, MOTEHLMAJ, Pa3HOCTh IOTEHLMAJOB; INPH ONHMCAHUU
MPaBUJIHO TPAKTOBATh (PU3UUECKHUI CMBICT UCHOJIb3YEMbIX BEIUYUH, UX 0003HAUYEHUS
U CIMHHUILBL, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIONINE JAHHYIO (PU3MYECKYIO BEIUYHHY C
JpYyTUMHU BEIUUYNHAMU;

I1P7

OIMUCBIBATh U3YUCHHBIC CBOMCTBA BEIIIECTBaA (SHGKTpI/I‘IeCKHe, MAar"gmMTHBIC, OIITHYCCKUC,
QJICKTPUUYCCKYIO HNPOBOAMMOCTL pPAa3JINMYHBIX cpen) U DJICKTPOMArHvUTHBIC SBJICHUA
(mportecchl), UCMONb3Ys (PU3MUECKHE BEIUYHHBI: 3JIEKTPHUUECKHM 3apsj, cuia TOKa,
JIEKTPUUECKOE HAIPSHKEHHE, SJIEKTPUUECKOE CONPOTUBJICHUE, PA3HOCTh TOTEHIIUAJIOB,
AJIEKTPOJBIKYIAs CUJa, paboTa TOKa, MHIYKLUS MarHUTHOIO IoJis, cujia Amrepa,
cuna JlopeHna, WHAYKTUBHOCTh KaTYyIIKH, SHEPTHs SJIEKTPHUECKOI0 W MarHUTHOTO
MOJIEH, TMIEPUOJ U YacToTa KojebaHuil B KoJeOaTeIbHOM KOHTYpE, 3apsia U Cujia TOKa B
IpoIlecCe TapMOHUYECKUX AJIEKTPOMATHUTHBIX Koje0aHHUH, (OKYCHOE pacCTOSIHHE U
OIITUYCCKasA CHJIa JIMH3bI, IIPpU OIIMCAHHU IPAaBUJIBHO TPAaKTOBATb (I)I/I3PI‘{6CKHI>'I CMBICJI
HCIOJIB3YCMBIX BCJIMYUH, HUX o0o3HaueHus u CAMHUIIbI, YKa3bIBaTb CI)OpMYJ'II)I,
CBA3bIBAOIUEC JaHHYIO (bHSI/ILICCKyI-O BCJIMYMHY C APYTUMHU BCIIMUUNHAMMU,;




I1P8

OMKCHIBATh M3yYCHHBIC KBAHTOBBIC SIBJICHHUS M MPOIECCHI, UCIONB3YS (U3HUECKHE
BEJIMYMHBI: CKOPOCTb JJIEKTPOMAarHUTHBIX BOJIH, JJIMHAa BOJHBI M 4YacroTa CBETa,
SHEPrus ¥ UMITYJIbC OTOHA, TEPUOJ] TTONypaCHaia, SHEPTUsl CBSA3H aTOMHBIX AP, IPH
OMHCAHUMU TMPABUIBLHO TPAKTOBATh (DPM3MUECKUN CMBICI HCIOIb3YEMBIX BEIUYHH, UX
0003HAYCHUS U €IUHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DH3UYECKYIO
BEIMYUHY C APYTMMHU BEJIMUYMHAMU, BBIYUCIISATH 3HAUCHHUE (PU3HUECKOI BEINUNHBI,

ITP9

aHAJTM3UPOBATh (PU3NYECKHUE MPOLECCHl M SBJICHUS, HCIONB3Ys (GU3NUECKUE 3aKOHBI U
NPUHLHKIBL: 3aKOH BceMmupHoro tsrotenus, |, Il u Il 3akonsr HbroToHa, 3akoH
COXpaHEHHUS MEXaHMYECKOH OJHEpruM, 3aKOH COXpaHEHHS HMIyJbca, HPUHLHUII
CYNEpHO3ULIMN CWJI, NIPUHLMII PABHOIPABHS MHEPLHUAIBHBIX CHUCTEM OTCUETa,
MOJIEKYJIAPHO-KMHETUYECKYI0 TEOPHIO CTPOCHMS BEIECTBA, T'a30BbI€ 3aKOHBI, CBA3b
CpedHell KHHETHYeCKOM SHEpPruu TeIJIOBOrO JBMKEHHS MOJEKyJl ¢ abComoTHOMN
TEMIIEPAaTypOi, MEPBbIM 3aKOH TEPMOJMHAMUKHU, 3aKOH COXPAHEHMsSI DJIEKTPUUYECKOTO
3apsina, 3akoH Kynona, 3akoH Oma, 3aKOHBI MOCJIEI0BAaTEIbHOIO U MapajuleIbHOIO
COEIMHEHUS] TMPOBOJHMKOB, 3akoH Jlxoyns—JleHma, 3akoH 31E€KTpOMarHUTHOMN
UHAYKLHH, 3aKOH HPSAMOJIMHEHHOIO paclpOCTpPaHEHHUs! CBETa, 3aKOHBI OTPAa’KEHUs
CBETa, 3aKOHBI IIPEJIOMIIEHUS CBETa, ypaBHEHHE DUHIITeHHA 11 (GoTodP(PeKTa, 3aKOH
COXpaHEHUs SHEpPruM, 3aKOH COXpPaHEHHs HMITyJIbCa, 3aKOH  COXpaHEHUS
IIEKTPUYECKOI0 3apsi/ia, 3aKOH COXPAHEHHsI MacCOBOI0 YHClIa, IOCTynaTsel bopa, 3akoH
pPaauOaKTUBHOIO pacnajia, Ipd 3TOM pa3auyaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA,
ero MaTeMaTH4€eCKO€e BbIpa)KEHUE U YCIIOBUS (TPaHULIbl, 00J1aCTH) TPUMEHUMOCTH;

ITP10

OOBSICHATH OCHOBHBIC TNPUHIUIBI ACUCTBUS MAlIMH, NPUOOPOB MU TEXHUYECKUX
YCTPOKMCTB; pa3nuvaTh YCJIOBHS MX O€30MaCHOrO HCIIOJIh30BAHHS B IOBCEIHEBHOM
KU3HH;

I1P11

OMpEeNesITh HAMPABJICHNE BEKTOPAa MHAYKIMHA MAarHUTHOIO IMOJIA MPOBOJHUKA C TOKOM,
cuibl AMmriepa u cuiibl JlopeHna;

ITP12

CTPOUTH U OMKMCHIBATH H300paXkeHUE, CO3AaBaEMOE TUIOCKHM 3EPKajioM, TOHKOW JIMH30;

I1P13

BBITIOJTHATH KCIEPUMEHTHI 10 HMCCIICAOBAHUIO (PU3NUYECKHUX SIBJICHHH M TPOIECCOB C
WCIOJIb30BAaHUEM TPSMBIX, U KOCBEHHBIX HW3MEPEHHH, TpH 3TOM (HOopMyIupoBaTh
npobsemMy/3agady M THUNOTE3y Y4eOHOro HKCIIEPUMEHTa, COOMpaTh YCTAHOBKY W3
MPEAJI0KEHHOI0 000pyI0BaHUs, IPOBOJAUTH OMBIT U (HOPMYIUPOBATH BBIBOJIBI;

I1P14

OCYILECTBIIATh IMpPSIMbIE MU KOCBEHHbIE M3MEPEHUS (PU3MUECKHX BEIMUYUH, IPU 3TOM
BbIOMpPATh ONTUMAJBHBIA CIOCO0 M3MEPEHHs U MCHOJIb30BaTh H3BECTHBIE METObI
OLICHKH MOTPEHIHOCTEN U3MEPEHMUI;

ITP15

UCCIIEZIOBATh 3aBUCHUMOCTH MEXKIY (U3MUECKMMM BEIMYMHAMU C MCIOJIb30BAaHUEM
HPSMBIX U3MEPEHUHN, IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCUPOBATh Pe3yIbTaThl
HOJTY4YEHHOW 3aBHCUMOCTH (M3UYECKUX BEIMYUH B BUJE TaOIUI U rpadMKOB, 1€IaTh
BBIBOJIBI 110 pe3YJIbTaTaM UCCIIENOBAHUS;

I1P16

co0moate mpaBmiia 0€30MacHOroO TpyJda HpU HPOBEIEHUH HCCIEIOBAaHUN B paMKax
y4eOHOr0 IKCIIEPUMEHTa, Y4eOHO-ICCIIeA0BaTEIbCKOM U TPOEKTHO J1EATEIbHOCTH C

UCMOJIb30BaHUEM U3MEPUTEIIBHBIX YCTPOMCTB U 1a00paTOPHOro 000py10BaHUS;




I1P17

pemaTs pacuéTHBIC 3aJadd C SIBHO 3aJIaHHOW (U3WYECKOW MOJIEIbI0, HCIIOIb3Ys
¢du3nUecKue 3aKOHbI M TMPHUHIUIBI, HA OCHOBE aHallkM3a YCJIOBHS 3aJadd BBIOMpATh
(U3HYECKYI0 MOJIENb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (POPMYIIbI, HEOOXOIUMBIC
Ui e peIIeHHs, TPOBOIUTH pacdéThl M OICHUBATH PEAJBHOCTh IOJIYYCHHOTO
3HAYCHUS (PU3MYECKON BEIMYHMHBI,

I1P18

pelaTh KaueCTBEHHBIC 3aJa4M: BHICTPAMBAThH JIOTHUECKH HEMPOTUBOPECUUBYIO IIETIOUKY
paccyXJIeHul ¢ onopoil Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE

SIBIICHUS

ITP19

UCIIOJIb30BaTh IPU PEIICHMHM Y4YeOHBIX 3a/lad COBpPEMEHHbIE HH(OPMALNOHHBIC
TEXHOJIOTUM JJI TIOUCKA, CTPYKTYpUPOBAHUsS, WHTEPHPETALMU U MPEACTABICHUS
yuyeOHOM W HAYYHO-TIOMYJISIPHOH HMH(POPMAIMK, TOJYYEHHOW U3  Pa3IHMYHBIX
MCTOYHUKOB, KDUTHYECKH aHAJIM3UPOBATH MOy4aeMYI0 HH(POPMALIUIO;

I1P20

IPUBOAUTH IPUMEPHI BKJIAJa POCCUNCKUX U 3apyO0eXHbBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKHU, 00bsICHEHHE NPOLIECCOB OKPY)KAIOLIET0 MUPA, B pa3BUTHE TEXHUKH U

TEXHOJIOTHH;

I1P21

UCIIONIb30BaTh TEOPETHYECKHE 3HAHWS N0 (HU3MKE B IOBCEAHEBHOM JKU3HU JUIS
oOecrieueHuss 0Oe€30MacHOCTH HpU OOpallleHHH C MNOpUOOpaMH U TEXHUYECKUMHU
yCTpOWCTBaMH, JUIi COXPAHEHHsS 370POBbS U COONIOJEHUS HOPM SKOJIOTHYECKOTO
HOBEJICHHS B OKPY’Karolei cpene;

I1P22

paboTaTh B TpyMIE€ C BBITOJHEHUEM PA3IHUYHBIX COIHAIBHBIX POJEH, MIaHUPOBATH
paboTy TpYNIBI, pPANMOHAIBLHO pacHpenesisiTh OOS3aHHOCTH W  IUIAHUPOBATH
JIEATEIIbBHOCTh B HECTAHJAPTHBIX CUTYALUAX, alcKBATHO OLIEHUBATH BKJIAJ KAXKJIOI0 U3
YYaCTHUKOB T'PYIIHI B PEIICHHE PaCCMAaTPUBAEMON TTPOOIEMBI.




2. CTPYKTYPA U COJAEP)KAHUE YYEFHOU JJUCHUILJIAHBI

2.1. OO6bem yuyeOHOro npeaMeTa U BUAbI yueOHOH padoThl

Bux yueOHoit padoThl Oobvem uacoes
O61mmii 00beM 00pa3oBaTeIbHOM NPOrpaMMBbl 144
B TOM 4HCJIE!
Oos3aTesibHas - BO B3aNMO/IEHCTBUM C NpenojaBareiemM 144
B TOM YHCIIE:
JICKLIMH, YPOKU 74
NPaKTUYECKUE 3aHATHS 70
KOHCYJIbTallU1 -
CamocTtosiTeqbHas padoTa 00y4aronerocs -

Ilpomesicymounas ammecmayus 6 hopme oughgpepenyuposannoco 3avema




2.2. TemaTuyecKHii IUIaH U cCOlAepKaHNe Y4eOHOTO MpeaMeTa

Koapbr
pe3yabTaToB,
O6beMm | popMupoBaHHU 10
HaumeHoBaHue pa3ienos u Conepixanue yyeOHOro matepuaia, 1a0opaTopHble U NMPaKTHYeCKHe 3aHATHA, CaMOCTOsATeJbHAas padoTa 4aCOB KOTOpBIX
TeM o0yJarmuxcs
crnocodcTByeT
3J1eMeHT
NMPOrpamMMbI
1 cemecTp
Pasnen 1. @®u3uka 1 METOAbI HAYYHOI0 IIO3HAHUSA
Tema 1.1. ®usuka — Hayka o | Cogep:kaHue y4eGHOTo MaTepHaia 3 JIP1-JIP7
Tprpoze. 1.®du3uka — Hayka o npupoae. HayuHbie MeTo bl MO3HAHUS OKPY’KaOLIETO MUpa. Poib sKkcriepyuMeHTa 1 TEOPHHU B Ipoliecce MIIP1-MIIP8
MO3HAHUS IPUPOILL. DKCIIEPHUMEHT B (UBUKE. [IP1-11P10,
MonenupoBanne pu3nvecKux siBIeHNH 1 nporieccoB. Hayunsie rumore3sl. @u3nueckue 3aK0HBI ¥ TeOpUH. [ paHnIIbI IP13-T1IP21
MIPUMEHUMOCTH (PU3MUECKHUX 3aKOHOB. [ IpHHIUIT COOTBETCTBUSI.
Ponp 1 MecTo ¢pu3nku B GOPMHUPOBAHUHN COBPEMEHHON HAyIHOH KApTUHBI MUPA, B IPAKTHIECKON AESATENFHOCTH JIIOCH.
demoncmpayuu
AHanorossie 1 UPPOBbIE U3MEPHUTEIBHBIE MPUOOPHI, KOMIBIOTEPHBIE JATUUKH.
BBoansrii nHCTpyKTaX o Th B kabunere pu3uku.
Bxonuo#t koHTponb (BXoqHON KOHTpONb 3HAHUH B COOTBETCTBHM C IEPEYHEM OCHOBOIIOJIATAIONIUX TEM U C BKIHOUYEHHEM
3a7aHI MeTalpeMETHOTO XapaKTepa)
Pa3gen 2. Mexanuka
Tema 2.1. Kunemaruka Conepxanne y4e0HOr0 MaTepHaJia 3 JIP1-JIP7
2.Mexanndeckoe ABukeHne. OTHOCUTENLHOCTh MEXaHNUECKOro ABMkeHus. CucreMa oTcuéTa. MIIP1-MIIP8
TpaexTopus. I1P1-I1P10,
[lepememienue, cKOpocTh (CpeAHAS CKOPOCTh, MTHOBEHHAS! CKOPOCTh) M YCKOPEHHE MaTepHaTbHON TOUKHU, UX MPOEKINH Ha OCH IIP13-11P21

cucreMsl KoopanHaT. CloXeHne epeMEIeHnH U CII0KEHUE CKOPOCTEil.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE NPSIMOJIMHENHOE ABHKCHHUE.

I'padmkn 3aBHCUMOCTH KOOpAWHAT, CKOPOCTH, YCKOPEHHS, IyTH W IEPEMEIIEHHs MaTepUalbHOH TOYKH OT BPEMEHH.
CBobOoaHoe maieHne. Y CKOpeHrne CBOOOHOTO MaACHUs.

KpuBonuneiiHoe nBrxeHME.

JIBm>xeHne MaTepraIbHON TOUKH 10 OKPY>KHOCTH C IOCTOSSHHOW MO MOJTYJII0 CKOPOCTBIO.

YrmoBast CKOpOCTh, TMHEHHas: ckopocTh. [lepros u wactoTta obpamenns. LieHTpocTpeMuTeIFHOE YCKOPEHHUE.

Texunueckue yCTpOI7ICTBa U MPAKTUYCCKOC MPUMCHCHUEC: CIMAOMETP, IBHKCHUEC CHAPA0B, HCIIHBIC 1 peMéHHLIe nepeaavu.




gemoncmgzaguu

Monenb cucTeMbl 0TCUETa, MILTFOCTPALNS KHHEMAaTHUECKUX XapaKTEPUCTHK JBIKCHHUS.
[peobpazoBanue IBIKEHUH ¢ HCIOIB30BaHUEM MIPOCTHIX MEXAHU3MOB.

[anenne Ten B BO3AYXE U B Pa3peKCHHOM MPOCTPAHCTBE.

Habmonenune aprnxeHus Tena, OpOMIEHHOTO MO/ YITIOM K TOPH30HTY M TOPH30HTAIIBHO.
W3mepenue yckopeHus: CBOOOTHOTO MaIeHNSI.

HanpasrieHne ckopocTH MpY ABUKEHHUH 110 OKPY)KHOCTH.

IIpakTHyeckue 3aHATHSA

WccnenoBanue OBMKEHHUS Tella IO JICHCTBUEM IMOCTOSHHOM CHJIBI.
Pemenune 3amau

Tema 2.2. Jlunamuka

Copep:xanue yueOHOr0 MaTepuasa

3.IIpuauun ornocureasnoctu IN'ammnes. [epsolii 3akon Herorona. MHepunanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosumnuu cuil. Bropoii 3axoH HeroToHa 1 MaTepuanbHoi Touku. Tperuil 3akoH HeroToHa
JUI1 MaTepHaIbHBIX TOUEK.

3akoH BceMupHOro Tsrotenus. Cuia Tsokectu. [lepBas kocmudeckas ckopocth. Cuiia ynpyrocti. 3akoH ['yka. Bec tena.
JemoHCcTpanuu

SIBneHune uHepuuu.

CpaBHeHHE Macc B3aMMOJICHCTBYIOIINX TEI.

Bropoii 3akoH HproTOHA.

Wzmepenue cuit.

CrnoxeHue cuil.

3aBHCHUMOCTb CHJIbI YIPYTOCTH OT AehOpMaLH.

Hesecomocts. Bec Tena npu ycKOpeHHOM NOABEME U NAJICHUH.

JIP1-JIP7
MIIP 1-MIIPS8
TP1-TIP10,
TP 13-T1P22

4.Tpenue. Bunsr TpeHus (MoKost, CKoIbkeHus, kaueHus ). Cmwia Tperus. Cyxoe Tperue. Cria TpeHUS CKOJIBKEHUS U CHIIa
TpeHus nokosi. Ko umment tperus. Cuiia CONPOTUBICHHS IPH JBHXSHUH TeJla B )KUJIKOCTH WU Ta3e.
[ocTynaTensHOE U BpamaTeaIbHOE IBUKEHUE a0COTIOTHO TBEPIOTO Tea.
MOMEHT cHiIbl OTHOCUTENIBHO OCH BpaieHus. 1lnedo cuibl.
YcnoBus paBHOBECHS TBEPAOIO TeENA.
TexHU4eCcKne YCTPONUCTBA U MPAKTUUECKOE MTPUMEHEHHE: MOAIIUITHUKH, JBMKEHNE UCKYCCTBEHHBIX CITyTHUKOB.
Hemoncmpauuu

CpaBHeHUE CUJT TPEHUS TTOKOSI, KAUE€HUS U CKOJILKEHHSI.

YcnoBus paBHOBecHs TBEPAOTO Tena. Busibl paBHOBECHS.




IpakTHyeckne 3aHATHA

Pemenue 3amaud.
N3yueHne ciocoO0B M3MEPEHUSI MACChI TEI.

Tema 2.3. 3aK0HEBI
COXpaHEHHS B MEXaHUKE

Conaep:xanue y4edOHOro MaTepuaia

5. Ammnybe MaTepHaIbHOM TOUYKH (TelIa), CHCTEMbl MATEPHAJILHBIX TOYeK. VIMITynbC CHIBI M H3MEHEHHE UMITYJIbCA TENA.
3aKoH COXpaHEHHS UMITyJbca. PeakTHBHOE JIBIKEHHE.

PaboTa cunbl. MOIIHOCTE CHIIBI.

Kunerndeckas sHeprus MarepuaibHON ToUkH. Teopema 00 N3MEHEHNH KHHETHIECKOH SHEPTHH.

[MotennumanpHast sHeprusi. [loTeHnmanbHas 3Heprusi ynpyro aeOpMHPOBAaHHOW NpPYXKHUHBL. [loTeHIMaIbHAs SHEpPrusi Teja)
BOJIM3H ITOBEPXHOCTH 3EMIIH.

[NoTeHIanbHBIe ¥ HEMOTEHIMAIbHBIE CHIIBI. CBSA3b pabOTHI HEMOTEHIMAIBHBIX CHII C U3MEHEHHEM MEXaHWYeCKOH YHeprun
CHCTEMBI TeJ. 3aKOH COXPaHEHHsI MEXaHUUECKOH SHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.
TexHu4eckue yCTpOHCTBa U MPAKTUUECKOE MTPUMEHEHHE: BOJOMET, KONEP, MPY>KUHHBIN MUCTOJIET, IBUKEHHUE PAKET.
Hemoncmpauuu

3aKOH COXpaHEHUS UMITYIIbCA.

PeaxkTHBHOE ABUKEHHUE.

Iepexos MOTEHITMATHFHON SHEPTUH B KHHETHUCCKYIO U OOpaTHO.

IpakTHyeckue 3aHATHA

JIP1-JIP7
MITP1-MIIP8
TP1-TIP10,
TP 13-TTP21

I/ISY‘ICHI/IC 3aKOHa COXpaHCHHUA UMITYJIbCAa U PCAKTUBHOI'O JIBUKCHUSA.
CpaBHCHI/IG pa6OTLI CHIJIBI C M3MCHEHHEM KMHETHICCKOMU OHEPIryuu TeCiia. Pemenne 3aJa4.

Pa3nen 3. Moaekyasipaas ¢pu3nka 1 TepMOANHAMHUKA

Tema 3.1. OCHOBEI
MOJICKYIIIPHOKHHETHYECKOU
TEOpHUn

Copep:xanue yueOHOr0 MaTepuasa

6. OcCHOBHBIE I0JI0’KeHUS MOJICKY/ISIPHO-KHHETHYECKON TEOPUH U UX ONBITHOE 000CHOBaHHUeE.
Bpoynosckoe nmxkenue. Auddy3us. Xapaktep IBHKSHUS 1 B3aUMOICHCTBHSI YaCTUI] BEI[ECTBA.

Monenu cTpoeHus! ra30B, KHUIKOCTEH 1 TBEPIBIX TEN U OOBSCHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THUX MOJEIEH.
Macca u pazmepsl Mosiekyn. KonuuecTBo BelecTna.

[ocrosiruas ABoraapo.

TernnoBoe paBHOBecue. Temnepatypa u e€ usmepenue. Illkana Temnepatyp Llenbcus.

JIP1-JIP7
MITP 1-MIIPS8
TP1-TIP10,
TP 13-TIP21




Hemoncmpayuu
OmnBITHL, TOKA3bIBAMOIINE JUCKPETHOE CTPOCHUE BEMIeCTBa, (POTOrpaduu MOJIEKYS OPTaHHIECKUX coenHEHUN. OTBITH IO
nuddy3um sxumkocteii u razoB. Mojenb OpoyHOBCKOro fprxeHus. Mogens omnbita [ltepHa.
OnBITHL, JOKa3bIBAIOLIUE CYIIECTBOBAHUE MEXMONIEKYIIIPHOTO B3aUMOACHCTBUS.
7. Mojaears uaeajbLHOIo rasa.
OCHOBHOE ypaBHEHHE MOJICKYISIPHO-KHHETHIECKON TEOPHH HIICabHOTO Tra3a. AOCONIOTHAsS TeMIepaTypa Kak Mepa cpemHeit
KHUHETUYECKOM PHEPruu TEIUIOBOrO ABMKeHMs dacTul rasa. Illkama temnepaTyp KenbBuHa. ['a30Bble 3aKOHBI. YpaBHEHHE
MenaeneeBa—Kunaneiipona. 3akon JlampToHa. M3omporiecchl B HIealbHOM ra3e C IMOCTOSHHBIM KOJWYECTBOM BeEIIEeCTBa.
['pacduueckoe mpejcraBiieHHe H30MPOILIECCOB: HM30TEpMa, M30Xopa, H300apa. TexHHMUEeCKHe YCTpPOMCTBa M IMPAaKTUYECKOE
MIpUMEHEHHE: TEPMOMETP, OapomeTp.
emoncmpauuu
Mojens, WITFOCTpUpYIOLIas IPUPOY JaBJICHH ra3a Ha CTEHKH COCy[a.
OnBITHL, WUTIOCTPUPYIOLTUE YPABHEHUE COCTOSHUS UACATBHOTO T'a3a, H30IPOIECCHI.

Hp AKTHYCCKHE 3aHATHSA

Pemenne 3agau.

Pemenue 3aJa4 Ha TCMY: <<Pa3Mepr 1 Macca MOJICKYJI U aTOMOB). I/I3yquI/Ie CTPOCHUA
ra3006pa3H51x, KUOKUX U TBEPABIX TEIT

Tema 3.2. OCHOBEI
TEPMOJMHAMHKH

Conep:xanne yueOHOro MmaTepuasia

8. TepmoanHamMu4eckasi cucTeMa. BHyTpeHHs SHEPTHS TepMOIUHAMUYECKON CHCTEMEBI B CIIOCOOBI €€ M3MEHEHUSI.
KonundectBo TerunoTsl v pabota. BHyTpeHHsIs1 3HEprusl 0IHOATOMHOTO WACATFHOTO ra3a. Bujpl Temnonepenayuu:
TEIUIONPOBOHOCTb, KOHBEKI[HA, U3TyueHHE. Y IeNIbHas TeIUIOEMKOCTh BemiecTBa. Komu4ecTBo TEIUIOTH IpH TeIIonepeaaye.
[NonsiTHe 00 agnadbaTHOM mpolecce. [lepBblii 3ak0H TepMogMHAMUKH. [[pruMeHeHre TIepBoro 3aKOHa TEPMOJJUHAMHKH K
n3omnporeccam. ['padudeckas nHTEpIpeTays padoTHI rasa.
Bropoti 3akon TepmoanHamuku. HeoOpaTumocThb mporieccoB B npupone. /emoncmpauuu

V3MeHeHne BHYTpEeHHEH SHEPTHH Tella P COBEPIICHUH pabOThI: BBIJIET IMPOOKH N3 OYTHUIKH O ACHCTBHEM CXKAaTOTO

BO3/yXa, HarpeBaHue 3¢upa B JaTyHHOU TpyOKe IMyTéM TpeHuUs (BHICOJEMOHCTpAL).

V3MeHeHre BHYTpEeHHEH SHEPTHUH (TeMIIEpaTyphl) Tella Mpu Terionepeiaye.

OmebIT N0 a111abaTHOMY PacIINPEHHIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHHBOM).
9.TensioBbie MamMHBI. [[pUHIMITE AEHCTBUS TEIUIOBBIX MalIvH. [IpeoOpa3oBaHys SJHEPTUH B TETUIOBBIX MaIIMHAX.
KoaddunueHT mone3noro neicteus TeroBoi MamuHbl. [ukn KapHo u ero ko3¢ duimueHT mone3Horo aeicTeus.
OKOoJIOTHYECKHUE MTPOOIEMBI TETUIOIHEPTETHUKH.

Texanueckue YCTpOﬁCTBa 1 MPAKTUYCCKOC NPUMEHCHUC: IBUI'aTCIIb BHYTPCHHETO CroOpaHusd, OBITOBOM XOJIOAWJIbHHUK,
KOHJAUIIMOHED.

QEMOHCIMQQEMM

Monenu napoBoi TypOMHBI, IBUTATENS] BHYTPEHHETO CTOPAHMS, PEAKTUBHOTO JJBUTATEIIS.

JIP1-JIP7
MITP 1-MIIPS8
TP1-TIP10,
TP 13-TTP21




IpakTHyeckune 3aHATHS

Pemntenne 3amau.

Tema 3.3. ArperarHsie

COCTOSIHUS BEILECTBA.
®Pa30BbIe IEPEXOBL

Copep:xanue yuedHOTo MaTepuaia

10. ITapooOpa3oBaHue U KOHAEHCAIUSI.

Hcnapenue u kuneHue.

AOcCoIOTHas 1 OTHOCHTEIbHAS BIAKHOCTH BO3/yXa.

Haceiennsiii nap.

VY aenbHas TErI0Ta MapooOpa3oBaHusI.

3aBUCHMOCTh TEMIIEPATyphI KUIIEHHSI OT JIABJICHHUSI.

Teépnoe teno.

Kpucrammyaeckue 1 amopdHsie Terna.

AHM30TpONNs CBOICTB KPUCTANIIIOB.

Kunkue KpucTauibl.

CoBpeMeHHbIE MaTeprabl.

[InaBneHre M KPUCTATUTA3ALIAS.

Y nenpHas TEMIOTA TUIABICHUS.

CyOnumanmus.

YpaBHeHHE TEIUIOBOTO OanaHca.

TexHuueckue ycTpOHCTBA U MPAKTHYECKOE IPUMEHEHUE: THTPOMETP U TICUXPOMETP, KATIOPUMETD,
TEXHOJIOTUH ITOJTYYEHHSA COBPEMEHHBIX MaTE€PpHUaIOB, B TOM YUCJIC€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTUH.

ge/mmcmgaguu

CBoiicTBa HaCHIIEHHBIX APOB.

Kunenue npu NOHWKEHHOM AaBJIEHUHU.

Crioco0bI M3MepeHsI BIAXKHOCTH.

HaGuroiene HarpeBaHusl M TUIABJICHUS] KPUCTAITMYECKOTO BEIECTRA.
JemMoHCcTpalusi KpUCTaIOB.

IpakTHyeckune 3aHATHS

JIP1-JIP7

MIIP 1-MIIP8
TP1-TIP10,
TP 13-11P22

M3mepenue BiaKHOCTH BO3yXa.

HaOmonenue pocta KpUCTaJUIOB U3 PAacTBOpA.
M3Mmepenne MOBepXHOCTHOTO HATSKEHUS )KUAKOCTH.
Pemenue 3anau.




Paznen 4. Juekrpoaunamuka

Tema 4.1.
DNeKTpocTaThKa

Conep:xanne yueOHOro MmaTepuasia

11. DnexkTpU3anus Tel.
DNEeKTPUIECKUAN 3aps/l.
JIBa BHJ1a 3IEKTPUUECKUX 3aPSIO0B.
[IpoBOHUKY, TUIIIEKTPUKU U
MOJTYITPOBOTHUKHU. 3aKOH COXPaHEHMS AEKTPUIECKOTo 3apsa.
Bsaumogpetictsue 3apanoB. 3akoH Kymona.
ToueuHbIil 2AEKTPUUECKUH 3aps]. DIEKTPUUECKOE MOJIE.
Hanps:x€HHOCTB 2IEKTPUYECKOTO MOJIS.
[IpuHLIMI CyTIEpIIO3ULIMY DJIEKTPUUYECKUX MTOJIEH. JIMHUN HaNPsSy)KEHHOCTHU AJIEKTPUUECKOTO TOJIS.
Pabota cuim 351eKTpOCTaTHYECKOTO TIOJIS.
Iorennnan. Pa3sHOCTE NOTEHLMANOB.
ITpoBOHUKYM M AMAIEKTPUKH B 3JIEKTPOCTATUYECKOM II0JIE.
JusnexTprudeckas IpOHUIIAEMOCTb.
Hemoncmpauuu
Y CTpoHCcTBO ¥ PUHIMI ASHCTBUA AIEKTPOMETpA.
B3aumMmopelicTBre HadIeKTPU30BaHHBIX TeIl.
DJIEKTPUIECKOE TT0JIE 3apSKEHHBIX TeEIl.
IIpOBOAHHKY B IEKTPOCTATUYECKOM IOJIE.
OnekTpocraTudecKas 3alunTa.
JIMdIIeKTpUKY B AIIEKTPOCTaTHYECKOM TIOJIE.

12. D1eKTpOEMKOCTB.
Kongencarop.
DNEeKTPOEMKOCTD IIJIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOro KOHJEHCATopa.
Texauyeckre ycTporncTBa U MPAKTHUECKOE IPUMEHEHHE: IIEKTPOCKOIL, IIEKTPOMETD, dJIEKTPOCTaTUIeCKas 3aIlluTa, 3a3eMJICHHIE
AIEKTPOIIPHOOPOB, KOHICHCATOP, KOMUPOBAIHHEIN almapar, CTPYHHBINH TPUHTEP.
Hemoncmpayuu
3aBHCHUMOCTB IEKTPOEMKOCTH TIOCKOTO KOHIEHCATOpa OT IUIOMIAIH TIACTHH, PACCTOSHUS MEXIY HUIMH U TUAJIEKTPUIECKON
MPOHUIIAEMOCTH.
DHeprus 3apsKeHHOTO KOHJEHCcaTopa.

JIP1-JIP7
MITP 1-MIIPS8
TP1-TIP10,
TP 13-T1P21




IpakTHyeckne 3aHATHA

Pemenue 3amau

Tema 4.2. TocTosHHBIN
3JEKTpUUecKuid TOK. TokH B
Pa3IUUHBIX Cperax

Conaep:xanue y4edOHOT0 MaTepuaa

13. DekTpUYecKHii TOK.

VY croBus CyIIeCTBOBAHUS 3JIEKTPUYECKOTO TOKA.

Hcrounuku Toka. Cuna Toka.

[locTrosHHBIN TOK.

Hampsoxenue.

3akoH Oma 17151 yyacTka Lenu.

ONEeKTpU4ecKoe CONPOTUBIICHUE.

VY aenbHOE CONPOTHBIICHUE BEILIECTBA.

IlocnenoBarensHoOe, NapajuIeNbHOE, CMEIIAHHOE COETUHEHNE IPOBOAHUKOB.

Pabora 3:1ekTpuaecKoro Toka.

3akoHn JIxoyna—Jlenma.

MOoIIHOCTE 3JIEKTPUUECKOTO TOKA.

ONEeKTPOJBMKYIIAs CUJIA U BHYTPEHHEE CONPOTUBIIEHUE HCTOYHHKA TOKA.

3akon Oma 171 IOJTHOH (3aMKHYTOM) 3JIEKTPUIECKO eI .

KopoTtkoe 3ambikanue.

demoncmpayuu
H3mepeHue cuiibl TOKa U HAIPSIKEHHS.
3aBUCHMOCTH CONTPOTHUBIICHUS IMIIMHIPUIECKUX ITPOBOIHUKOB OT JUTMHBI, TUTOIIA/TN MTOTIEPEYHOTO CEYECHUs X MaTepHraa.
CMemaHHOe COeTMHEHHE TIPOBOTHUKOB.
[psimoe n3MepeHne 3IeKTPOABIKYIIEH crutbl. KopoTkoe 3aMbIKaHue TalbBAHUYIECKOTO 3JIEMEHTA 1 OLIEHKa BHYTPEHHETO
CONPOTHUBIICHHUSI.

14. DnekTpoHHAas1 NPOBOANMMOCTDb TBEPABIX METALIOB.

3aBUCHMOCTb COIIPOTUBIICHHSI METAIIOB OT TEMIIEPATypBHI.

CBepXIpoBOAUMOCTb.

DNEKTPUUECKHU TOK B BaKyyMe.

CBOICTBa AJIEKTPOHHBIX ITyYKOB.

IpakTHyeckune 3aHATUS

Mzyuenune 3akona Oma 75l ydacTKa IeTH.
Nzmepenne D/]C v BHYTpEHHETO CONPOTUBIIEHUS! HCTOYHUKA TOKA.
Pemenue 3amgau.

JIP1-JIP7 MIIP1-
MIIPS
TP1-TIP10,

TP 13-1TP21
JIP1-JIP7

MIIP 1-MITP8
TP1-TIP10,




Tema 4.3. MaruutHoe

noJe.
DneKTpoMarHuTHast
WHTYKITAS

Conep:xanne yueOHOro MaTepuasia

16. IlocTossHHBIE MarHUTHI. B3anuMoeiicTBHE TOCTOSIHHBIX MarHUTOB. MarHuTHoe nose. BekTop MarHuTHON MHIYKIUN.
[IpuHUMD cynepro3uLMU MAarHUTHBIX MOJIeH. JINHUM MarHUTHOW MHAYKLIUH.
17. KapTtuna nuHMi MarHUTHON MHIYKIIUHU T0JI TOCTOSHHBIX MarHUTOB.

MarHuTHOe 1oje MpOBOJHUKA ¢ TOKOM. KapTuHa NMHMM MHAYKIMHM MAarHUTHOTO TOJS AJIMHHOTO MPSMOTO NPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO MTPOBOAHMKA, KATyIIKH ¢ TOKOM. OmbIT Dpcrena.
B3anmopelicTBre mpoBOAHNKOB ¢ TOKoM. Crita Amriepa, e€ MOTy/b U HallpaBJIeHHUE.
lemoncmpayuu
OmnsIT OpcTena.
OTKJIOHEHHE IEKTPOHHOTO MyYKa MarHUTHBIM IIOJIEM.
JIMHUYM MHAYKIMY MarHUTHOTO TT0JIsl. B3ammogzeicTBie ABYX MPOBOIHNKOB
¢ TokoM. Cuna Amnepa.
18. Cuua Jlopenna, eé MOLyJIb M HANIPABJICHHE.
JIBmxeHue 3apsHKEHHOM YacTHIBI B OAHOPOAHOM MarHUTHOM rose. Pabora cuisl Jlopenna.
SIBneHue 3neKTpOMAarHUTHOM UHAYKUMHU. II0TOK BEKTOpa MarHUTHON MHAYKLUU.
ONeKTpOIBIIKYIAS CHJIa MHAYKIINH. 3aKOH 3JIEKTPOMArHUTHOW MHIYKIH Dapazes.
BuxpeBoe anexkTpuueckoe noie.
ONeKTPOIBIIKYINAS CHJIa MHAYKIINH B IIPOBOTHUKE, IBIKYIIEMCS OCTYNATENEHO B OAHOPOJHOM MarHUTHOM moie. [Ipasumiio
Jlenna.
demoncmpayuu
HeiictBue cuibl JIopeHIla Ha HOHBI AJIEKTPOJIUTA.
SIBneHue 31eKTPOMarHUTHOM UHAYKLMU.
[IpaBuno Jlenna.
18.MHAYKTHBHOCTB. SIBlICHHE CAMOMHIYKIIMH. DJIEKTPOABIIKYIIAs CHJIa CAMOMHIYKIIUU. DHEPTHsl MArHUTHOTO
HOJISI KaTYIIKH C TOKOM.
DJIEeKTPOMAarHUTHOE TIOJIE.
TexHuueckue ycTpoHcTBa M MPAaKTUYECKOE IPUMEHEHNUE: TOCTOSHHBIE MAarHUTBI, 3JIEKTPOMAarHUThI, 3IEKTPOIBUraTellb,
YCKOPHTENH 3JIEMEHTapHBIX YaCTUL], HIYKIIMOHHAS IIeYb.
lemoncmpayuu
3aBUCHMOCTbH IEKTPOIBIIKYILEH CHIIBI HHIYKIIMM OT CKOPOCTH W3MEHEHHsI MAarHUTHOTO TIOTOKa. SIBlIeHue
CaMOUHAYKIIHH.

JIP1-JIP7

MITP 1-MIIPS$
IP1-TIP11,
TP 13-TIP21
TP 13-TIP22

Hp AKTHYECCKHE 3aHATHUSA

Pemenne 3agau.
WzydeHue siBIeHUS 3JIEKTPOMArHUTHONU WHIYKIIMH.




Paznen 5. Kosie6anus 1 BOJTHBI

Tema 5.1.
MexaHnueckue u

AJIEKTPOMAarHUTHBIC
KonebaHust

KOJIeOaHUs B UICATEHOM KOJIEOATEIFHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHHUYECKUMH U JICKTPOMATHUTHBIMHU KOJIEOaHUSIMU.
®dopmyia TomcoHa. 3aKOH COXpaHEHHUs SHEPTUU B UICATIbHOM KOJe0aTeIbHOM KOHTYpE.
[pencraienue o 3aTyxarmux KoineOaHusx. BEIHYKIeHHBIC MeXaHIYeCKe KoneOanus. Pesonanc. BEHyXICHHBIC
AJIEKTPOMArHUTHBIE KOJIEOAHHS.
emoncmpauuu
Habnronenue 3aTyxarommx KoJcOaHwid.
HccnenoBanue CBONCTB BEIHYKICHHBIX KOJIEOaHUH.
Habnronenue pesonanca.
CBOOOIHBIE IIEKTPOMATHUTHBIC KOJICOaHMUS.
OcrmmutorpaMMbI (3aBUCHIMOCTH CHITBI TOKA W HAIIPSDKEHHSI OT BPEMEHH) [T SIEKTPOMAarHUTHBIX Kosebanuil. Pezonanc
MIPH MOCJICIOBATEILHOM COCAMHEHUH PE3UCTOPA, KaTYIIKKA MHIYKTUBHOCTH M KOHICHCATOPA.

20.ITepemennblii Tok. CHHYCOMTATBHBIN TEPEMEHHBI TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIDTUTYIHOE W JICHCTBYIOIIEE
3HAUEHHE CUJIbI TOKA M HAIPSDKEHUSI.

Tpanchopmatop. [Ipon3BoacTBO, Mepenayda 1 MOTPeOICHHE ITCKTPUUCCKON SHEPTUH. DKOJOTHUECKUE PUCKH MTPH
MPOU3BOJICTBE JIEKTPO3HEPrun. KynbTypa UCIONb30BaHUs SJIEKTPOIHEPTUN B IOBCETHEBHOM JKHU3HH.

TexHU4YecKkue yCTpOHCTBA U MPaKTHUECKOe MPUMEHEHHUE: SJIEKTPUIECKUN 3BOHOK, TeHEepaTop MepeMEHHOr0 TOKa, TMHUU
BIIeKTpoIepeaay.

/lemonucmpayuu
Mozenb TMHUM 3JIEKTpONepeadn.
21. MexaHn4yecKue BOJIHbBI, YCIOBHS PACHPOCTPAHEHHS.
Ilepuon. CkopocTh pacnipoCTpaHEHUs U AJIHHA BOJIHBL.
[Nonepeunsie n npo0IpHEIE BOMHEL. MHTEpdepennns u audpakius MexaHnueckux BoIH. 3BYK. CKOpocTh 3ByKa. [ poMKOCTh
3ByKa. Bricora ToHa. TeMOp 3ByKa.
DJIEeKTPOMAarHUTHBIE BOJIHBI. YCIIOBUSI M3JIyYEHHUS SJIEKTPOMArHUTHBIX BOJNH. B3amMHas opuenranms BekropoB E, B, v B
AJIEKTPOMarHUTHOW BojHE. CBOMCTBAa 3IIEKTPOMAarHWUTHBIX BOJIH: OTpaKEHHE, IpeJOMIICHHE, MoJsipu3anus, Audpakmus,

Conaep:xanue y4ed0HOr0o MaTepuaia 15 JIP1-JIP7
19.KosebaresqibHasn cucrema. CBoOOmHBIE MexaHWYecKHe KoseOaHus. ['apmonmdeckue konebanus. Ilepmox, dwacrorta, MIIP1-MIIP8
ammntyna u ¢asa xonebanuii. [Ipy>KuHHBIA MasTHUK. MaTteMaTH4ecKuil MasTHUK. Y paBHEHHE TApMOHUYECKHX KOJIEOaHHH. I1P1-T1P10,
[IpeBpaiienne SHEpruM NpH rapMoOHHYEeCKUX KosebaHusx. KonebatenbHbili KOHTYp. CBOOOIHBIE 3IIEKTPOMArHUTHBIC [IP13-I1P21




nHTepdepernusi. CKOpoCTb 3IEKTPOMarHUTHBHIX BOJH. [llkana smekTpoMarHUTHBIX BOJIH. [IpuMeHeHHe 3IeKTpOMarHUTHBIX
BOJIH B TEXHUKE U ObITY. [IpHHIMITEI pagrocBs3U U TeJIeBUAEHHS. Panuonokanysi.
OIEeKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOLIEH CPEIIBI.
TexHuueckue ycTpoilcTBa M NpakTUYECKOe NPUMEHEHHE: MY3BIKaJbHbIE MHCTPYMEHTHI, YIbTPa3ByKOBas AWAarHOCTUKA B
TEXHUKE U METUIIMHE, paap, paaAnoONpruEMHIK, TEIEBU30p, aHTeHHa, Tenedor, CBU-meus.
Hemoncmpayuu

O0pa3oBaHue U PACHPOCTPAHEHHUE MTOTIEPCUHBIX U ITPOAOJIBHBIX BOJIH.

Kounebmromeecs Teno kak HCTOYHHK 3BYKa.

HabmoneHne oTpakeHns: ¥ PEIOMIICHUS] MEXaHHMYECKHUX BOJTH.

HaGmonenue unrepdepeHnm n Tudpakuy MEXaHUIECKUX BOJIH.
3BYKOBOH pe30HaHC.
Habnrogenue cBs31u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYIOM U 9aCTOTOW KoieOaHuH.

IIpakTHyeckue 3aHATHSA

14

W3ydenne cBOOOAHBIX MEXaHUYECKUX KOJIeOaHUH.

HccnenoBanne mapamMeTpoB KoeOaTenbHOM CUCTEMBI (TIPYKUHHBIA WA MaTeMaTHISCKIA MasTHHK ).

HccnenoBanue 3aBUCHMOCTH MEPUOAA MAJTBIX KojieOaHUH rpy3a Ha HUTH OT JUIMHBI HUTH U Macchl rpy3a.

HccnenoBanue nepeMEHHOI0 TOKA B LIEMH U3 MOCIEJ0BATEIbHO COETMHEHHBIX KOHEHCATOPA., KaTyIKH U PE3UCTOpA.
HccnenoBanue cBOWCTB AIIEKTPOMAarHUTHBIX BOJH: OTPAXKEHHE, TPETOMIICHHE, MOSIPU3anyst, AN PaKIs, HHTEPPEPEHIIHS.
OmnpeneneHne XapakTepUCTHK BOJIH.

VibpTpa3Byk U ero mpuMeHeHue — PemieHue 3amau.

JIP1-JIP7
MITP1-MIIP8
TP1-TIP10,
[P 13-TTP21

Tema 5.2. Onruka

Copep:xanue ydyeOHOro MaTepuasa

22. I'eomerpuueckasi ontuka. IIpsMonuHEHHOE pacIpocTpaHEHHE CBETa B OJHOPOAHOH cpexme. Jlyu cBeta. ToueuHsli
HCTOYHHK CBETA.
OtpaxxeHue cBera. 3aKOHbBI OTpaXKeHUs! cBeTa. [locTpoeHre n300paKeHNH B INIOCKOM 3epKajle.
[penomnenue cBera. 3aKOHBI MpENOMIICHUS cBeTa. AOCOMIOTHBIN TOKa3aTelb mpenomiieHus. [loiHoe BHyTpeHHee oTpaykeHHe.
IIpenenpHbIN yroy NOJTHOrO BHYTPEHHETO OTPAYKEHHUS.
Hucnepcus cBera. CroxHEIH cocTaB Oenoro ceta. Lger.
Hemoncmpayuu
[IpsMonuHeitHOE pacipocTpaHeHHe, OTpaKeHUE U IpenomMieHne cBeta. Onrnueckue npubopsl. TlomHoe
BHYTpEHHEE OTpakeHHEe. MoJIenb CBETOBOA.

HccnenoBanue cBOWCTB M300paKEHUI B JIMH3AX.

JIP1-JIP7
MIIP 1-MIIP8
TP1-TIP10,
IP13-TIP21




23.Cobuparoniue 4 pacceMBaOLINe JIHH3bI.
Tonkas nuH3a.
®DoKyCHOE pacCTOSIHUE M ONTHYESCKAs CUJIa TOHKOH JTMH3BL.
INocTpoenue n300pakeHUH B COOMPAONIUX U PACCCUBAIOIINX JTUH3AX.
®dopmyia TOHKO# JTUH3BL.
VYBenuueHue, JaBaeMoe JIMH30M.
[pemensr MPUMEHUMOCTH T€OMETPHYECKON OTITHKH.
Bonnogas ontuka. HTepdepeHius cpera.
KorepeHTHbIE HICTOYHHKHU.
VYcnoBust HaONrONeHUST MaKCHMyMOB M MHHAMYMOB B HHTEp()EPEHIIMOHHOW KapTHHE OT ABYX CHH(A3HBIX KOTCPEHTHBIX
HACTOYHHUKOB.
emoncmpayuu
HaGumonenne untepepeHinm cBera.
HaGmonenue nudpakuuu cBera.
HaGumonenue nucrepcun cera.
[NomydeHue crieKTpa ¢ IIOMOIIBIO IIPHU3MBL.

24. Inppaknus cBera.

Judpakunonnas pemérka.

YcnoBue HaOMOAEHUS TIAaBHBIX MAaKCUMYMOB IpU TaJIeHMW MOHOXPOMAaTHYECKOTO CBETa

Ha AM(PaKIMOHHYIO PELIETKY.

[lonsipuzanus ceera.

TexHuueckue ycTpoHCTBa U MPaKTHIECKOE IPIMEHEHNE: 0UKH, JyTa, (oToanmnapar,

MIPOEKIIMOHHBIH ammapaT, MUKPOCKOII, TEIECKOII, BOJIOKOHHAS ONTHKA, AU(PPAKIINOHHAS PEIETKA, OISPOUT.

gemoncmgaguu

Mozenu MUKPOCKOIa, TEECKOa.
[NonyueHue cnekTpa ¢ MOMOIIBI0 AU(PAKIIHOHHON PEIIETKH.
HaGironenue nonspusanun cBera.

IIpakrnyeckue 3aHATHSA

W3mepeHue mokasaTerns IpeioMIIeH s CTeKIa.
HccnenoBanue cBOWCTB N300paKEHU B JIMH3AX.
Habmronenue aucnepcuu cBera.

Pemenne 3agau.




Pasnen 6. KBantoBasi pusuka

Tema 6.1.

KBAHTOBOM ONTHKH

DIeMEHTHI

Coaep:xanue yueOHOT0 MaTepuaa

25.®@oT1onbl. Dopmyna [Tnanka cBsi3u sHeprun (HOTOHA C €ro YaCTOTOW. DHEPTHS U UMITYJILC (POTOHA. JIP1-JIP7
OtkpeiTie U wuccrenoBanne (orodpdexra. Ombitei A.I'. CroneroBa. 3akoHBI (oTodddexTa. YpaBHeHHE ODUHINTEHHA IS MITP1-MIIP§
dotoapdexra. «Kpacnas rpanuna» Gporoaddexra. MP1-TIP10,
JTaBnenne ceeta. Onbitel I[1.H. JIeOenena. I1P13-ITP21
XUMHUUeCKoe JEUCTBHE CBETA.
TexHn4eckue ycTpOHCTBa U IIPAKTHYECKOe IIPUMEHEHHE: (POTORIEMEHT, (OTONATUUK, CONHEYHAs OaTapesi, CBETOAUOA.
DotoaddexT Ha ycTaHOBKE C IUHKOBOW TIacTHHOW. CBeTomuoz.
Conneunas 6arapest.
IIpakTHYecKkue 3aHATHSA
HUccnenoBanue 3akoHOB BHetrHero porodddexra. Perrenue 3amay.
Tema 6.2. Ctpoerne Coaep:xanue y4eOHOro MaTepuaa
aToMa 26.Mogenbr atoma Tomcona. OmbiTel Pe3epdopaa mo paccesuuro a-yactuil. Ilnanerapuas mojmens aroma. Ilocrymatel Bopa. JIP1-JIP7
Wanydyenne u mormomieHne (OTOHOB MpH Iepexone aToMa C OJHOTO YPOBHS SHEPrHH Ha Ipyroi. Bumer crextpoB. CrekTp MIIP1-MIIP8
YPOBHEN 3HEPTUH aTOMa BOJAOPOAA. IP1-11P10,
Bonnosslie cBoiicTBa uactuil. Bomusl ge bpoitns. KopnyckymsipHo-BosiHOBO# gyanu3Mm. CHOHTaHHOE U IIP13-TIP21

BBIHYXXJICHHOC U3JIY4YCHUE.
Texanueckue yc’[‘pOﬁCTBa 1 MPAKTUYCCKOC NPUMCHCHUC! CHeK’I‘paJIBHBIﬁ aHaJIn3 (CHCKTpOCKOH), J1asep, KBaHTOBEIN KOMIBIOTEP.

gammcmgzayuu

Mogaens omnbita Pezepdopaa.
OmnpezeneHne UTMHBI BOJHBI Jla3epa.
HabmroneHnue nuHEHYaThIX CIIEKTPOB U3MydeHws. Jlazep.

Hp AKTHYECCKHE 3aHATHUSA

Habnronenue muHeWvaroro criekTpa. Permmenue 3amgay.




Tema 6.3. AToMHOe
SIAPO

Conep:xxanne y4deOHOro marepuana  27.JKcHepMMeEHTbl, A0KA3bIBAIOLIME CJIO0KHOCTH CTpPoeHus:i sapa. OTKpbITHE
pamroakTuBHOCTH. OmbITHl Pesepdopaa nmo onpenenennio coctaBa painoakTHBHOTO n3inydeHus. CBoiicTa anbga-, Oera-, ramma-
W3Iy4eHus. BiusHue pannoakTHBHOCTH Ha )KUBBIE OPTaHU3MBL.
OTKprITHE TIPOTOHA 1 HewTpoHa. HykinonHas Mmoxens snpa [eizenbepra—Banenko. 3apsan sapa. MaccoBoe 49ucio sipa.
W3zoTomsl.
Anbda-pacnan. DneKTpOHHBIN M MO3UTPOHHBIN OeTa-pacnaa. ['aMma-u3nydeHue. 3aKOH PaJHoaKTHBHOTO pacmaia. JHepTrHs
CBSI3U HYKJIOHOB B siiipe. S nepusie cuibl. Jledekt macerl siapa. SnepHblie peaknuu. [leneHue u CHHTE3 Aaep.
Snepublit peaktop. TepmosiiepHbIii ciHTe3. [Ipo0IeMbl 1 IEPCIIEKTHBBI SIEPHON SHEPIeTHKU. DKOJIIOTHYECKUE aCTIeKThI sJIePHON|
SHEPTETHKH.
OnemeHTapHble 9acTuIbl. OTKPBITHE TO3UTPOHA.
Merto/p1 HAOIIONCHNS ¥ PETHCTPALIUH HJIEMEHTAPHBIX YaCTHII.
DyHIaMeHTaIbHbIE B3auMoAeHCTBIS. EMMHCTBO Qr3ndyeckol KapTHHBI MUpA.
TexHuueckue ycTpOHCTBa M IPAaKTHYECKOE IPUMEHEHNE: TO3UMETp, Kamepa BunbcoHa, siaepHblil peakTop, arToMHast 6om0a.
lemoncmpayuu

CuéT4rK MOHU3UPYIOIIUX YaCTHII.

YdeHndeckunii SKCepuMeHT, 1abopaTopHbIe paboThI

HccnenoBanue TpekoB yacTHil (10 TOTOBBIM (oTorpadusm).

HpaKanecmle 3aHATHUSA

Pemenne 3agau.

JIP1-JIP7
MIIP 1-MITP8
TP 1-TIP10,
TP 13-TIP21

Pa3gen 7. JieMeHThI ACTPOHOMMH M ACTPO(PU3UKH

Tema 7.1. Dransl
pa3BHUTHS ACTPOHOMUH.

Conep:xanue y4edHOT0 MaTepuaia

28.9Tanbl pa3BuTHS acTpoHoMuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAYEHHE aCTPOHOMUM.
Bupx 38&3nH0r0 Heba. Co3Be3nus, sipKue 3BE3b], INIAHETHI, UX BUIUMOE IBIKeHHe. ConHeyHas

cucTeMa.

Connne. ConHeuHast akTUBHOCTb. VcTounuk sHeprun CouHIa U 3BE371. 3BE3/IbI, UX OCHOBHbIE XapaKTepUCTUKH. JlnarpaMma
«CTIEKTPATBHBIN KJIACC — CBETUMOCTBY. 3BE3/IbI TIIaBHOM IOCIIEIOBATEIbHOCTH. 3aBUCUMOCTD «MAacca — CBETUMOCTBY JIISI 3BE3N

TJIaBHOW TIOCTIeJOBaTeIbHOCTH. BHyTpeHHee cTpoeHne 3BE37. COBpEeMEHHBIE IMPEACTABICHUS O MPOHUCXOKACHHH W JBOIIOLUHU

ConHua u 3B€31. OTansl XKU3HU 3BE3NT.

Muneunsiit [lyts — Hamia ["anaktuka. [lonoxxenue u npmwxenue Connna B 'anaktuke. Tumbl ranakTuk. PagroranakTuku ¥ KBa3aphbl.

YEpHbIe IbIpHI B sipax rajJakTUK.

Bcenennas. Pacmmpenne Beenennoii. 3akon Xao6mna. Pazoeranue ranaktuk. Teopus bonbmioro B3peiBa. PenrkroBoe usmydenue.

MacmtabHast cTpykTypa Beenennoii. MeraranakTuka.

Hepeuénubie npo01eMbl acTpOHOMHH.

JIP1-JIP7
MIIP1-MIIP8
ITP1-11P10,
I1P13-I1P21




IpakTHyeckne 3aHATHA

HaOnroneHust HEBOOPY)XEHHBIM IJIa30M C HCIIOJIB30BAaHUEM KOMITBIOTEPHBIX TPHIOKEHHH [UIS ONPEIENeHUS ITOJI0XKSHUS
HeOeCHBIX 00BEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3qusi CeBepHOTo IMONymapusi U sipkue 3BE3nel. HaOmromeHws B
teneckon JIyHsl.

HaGnroneHus B TENECKOI IUTaHeT.

Habmonenus B teneckon Miteunoro [lyru.

Oo6ob6uatomee 29.Poib pu3MKHM M ACTPOHOMHH B IKOHOMHUYECKOH, TEXHOJIOTHYeCKOii, COMAIBLHOI M 3THYeCcKOii cdepax /esATeTbHOCTH 1 JIP1-JIP7
MIOBTOpEHUE yenoBeka. Pomb M MecTo (DM3MKKM M acTPOHOMHH B COBPEMEHHOM HAyYHOW KapTHHE MHpa, poib (HU3NYECKOW TEOpHH B MIIP1-MIIP8
(hopMHPOBaHNY TIPECTaBICHUIN O (QU3MYECKON KapTHHE MHpPA, MECTO (PU3NUIECKONW KapTHHBI MHpa B OOILIEM PSIYy COBPEMEHHBIX [IP1-T1P10,
€CTeCTBEHHO-HAyYHBIX IIPECTaBICHUN O IPUPOJIE. [IP13-TIP21
OO0muii 00bem OIT: 144




3. YCJOBUSA PEAJIN3AIINU YYEBHOI'O TPEJIMETA
3.1. TpebGoBanusa K MHHUMATBHOMY MaTepHaJILHO-
TEeXHUYECKOMY ol0ecrneyeHnIo
Peanu3zanus mporpaMMbl yueOHOTro mpeaMera Tpedyer Haauuus y4eOHOro KaOMHeTa.

O6opynoBanue yueOHOro KaOUHETA:

- HarJIsiAHbIe 1OcOOMs (KOMIUIEKTHl Y4eOHBIX TaOJUI], CTEHIOB, CXEM, IUIAKAaTOB, JIHMH3HI,
TEJIECKOM bI, MUKPOCKOIIbI);

- IUJTaKTHYECKHEe MaTepuanbl (3alaHusi JUIsi KOHTPOJBHBIX pPabOT, UIsl pa3HBIX BHUIIOB
OLIEHOYHBIX CPEJCTB, 3K3aMeHa U JIp.);

- TSXHUYECKUE CpeacTBa oOO0ydeHHs (NMEPCOHAIBHBIA KOMIBIOTEp C JIMIICH3UOHHBIM
MPOrpaMMHBIM 00€CIIeUeHNEM; MYJIbTUMEAUMHBIA MPOEKTOP; NHTEPAKTUBHAS JIOCKA, BBIXO]I
B JIOKQJIbHYIO CETh);

- 3a7161 (OUOTMOTEKA, YNTAIIBHBIN 3aJ1 C BRIXOJA0OM B ceTh HTEepHeT).

3.2 UndopmanuonHoe odecriedeHue 00ydeHus
[lepeuens yueOHbIX n3aHui, IHTEpHET-pECypCOB, AOMOIHUTEILHOMN JIUTEPATYPbl

OCHOBHBIE HCTOYHHKH
1. MskumeB I'.5l. ®usmka. 10 kmacc. bazoBelii u yrnyOna¢HHBIH ypoBHM : yueOHuk / IS
Mskumes, b.b. byxosues, H.H. Corckuit; mox. pen. H.A. IlapdentreBoit. — Mocksa :
[IpocBemenne, 2023. — 433 c.

2. Msxumes I'.5. ®uzuka. 11 xnacc. bazoelit u yriay0nénueiii ypoBHu : yuebnuk / I'.4.
Msxkuies, b.b. Byxosnes, B.M. Uapyrun; noz. pen. H.A. [lapdentsreBoii. — Mocksa :
[Ipocsemenne, 2023. — 440 c.

3. Yapyrum B.M. Actponommsa. 10- 11 kimacc. Y4yeOHUK AKIMOHEpPHOE OOIIECTBO
"UznatenbctBo "[IpocBemenne" ,2022.-144 c.

JlonoJiHUTe/IbHbIE HCTOYHUKH
3. Jloreunenko O.B. ®usuka : yueOnuk / O.B. JlorBunenko. — Mocksa : KuoPyc, 2024, —
341 c. — Texker : anexktponnsii / DBC "Book.ru" : [caitr]. - URL: https://book.ru/ (nara
obpamienus: 31.08.2023).

4. Jlorsunenko O.B. ®usuka. [IpakTrkym : yuebroe mocooue / O. B. JlorBuHenko. — MockBa
: KnoPyc, 2023. — 358 ¢. — Tekcr : anektponnsiit // OBC "Book.ru" : [caiit]. - URL:

https://book.ru/ (nata odparenus: 31.08.2023).

5. Tpopumosa T.M. duszuka ot A 1o A : cnpaBounoe nocobue / T.M. TpodpumoBa. — Mocksa :
KuoPyc, 2022. — 301 ¢. — Tekcr : anextponusiii / 9BC "Book.ru" : [caiiT]. - URL:
https://book.ru/ (nata oopamenus: 31.08.2023).

HNHTepHeT-pecypesl
6. ObC BOOK.ru : caiit. - URL: https://www.book.ru/ (mata oopamenus: 31.08.2023). - Pexxum
JIOCTyNa: JJIsl 3aPETUCTPUP. MOJIb30BATENEN. — TEKCT : 3JIEKTPOHHBIM.
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHHUA YYEBHOI'O IPEAMETA

4.1.KoHTpOJIb U OLIEHKA JTUYHOCTHBIX PE3yJIbTATOB

Pe3yabTarsl 00y4yeHnust
(INYHOCTHBIE Pe3yJIbTAThI)

@ opMBbI KOHTPOJISI M OLIEHKH

JIP1-JIP7

pe3yIbTaTOB HaOMoAeHUS 3a
JeATeNbHOCTBIO  OOYYaromerocs B IPOLECCe OCBOCHUS
yueOHOro  mpeamera  (y4acthe — OOy4arommxcs
OOIIIECTBEHHO 3HAYMMBIX MEPONPUATUIX (erepalbHOro,
PETHOHANBHOT0,  MYHHMLHMIIAIBHOTO,  TEXHUKYMOBCKOI'O
YpOBHEH; B COOJIIOACHUN HOPM M NIPABUJI, YCTAHOBICHHBIX B
OpraHu3alMy; B  IEHHOCTHO-CMBICIIOBBIX  YCTaHOBKax
o0yJarommxcs; OTBETCTBEHHOCTH 32  PE3YJbTaThI
00y4yeHUs; CIIOCOOHOCTH JellaTh OCO3HAHHBIN BBHIOOP CBOEH

WNHurtepnperanus

B

B

o0pa3oBaTeabHON TpaeKTOpUM, B TOM YHCIE BBIOOD
npodeccun).
4.2 KOHTpOIIb U OLICHKA METAIIPEIMETHBIX PE3yJIbTaTOB
Pesyabrarsl 00yueHus
(MeTanpeaMeTHBbIE D opMBbI KOHTPOJISI U OLIEHKH
pe3yJibTaThl)

MIIP1-MIIP8 WNHuTtepnperanus pe3yJIbTaToB HaOJII0IeHU S 3a
NeSITeIbHOCTBI0  O0ydarollerocss B IPOLIECCE OCBOCHUS
y4eOHOro mpeaMeTa.

I'pynmoBeie u  (MIM)  MHAMBHAYyalbHBIE  y4ueOHbIE

UCCIIEZIOBAHUA W TPOEKThl IS OLEHKH JOCTHXKEHUU
00y4Jaronmxcss B CaMOCTOSTEIIbHOM OCBOCHUH COJEpPKAHUSA
n30paHHBIX obOJacTel 3HAHWM W (MJIM) BUAOB AESITEILHOCTU
CIOCOOHOCTH ~ TPOEKTUPOBATh M OCYHIECTBIIATH
1L[eJIECO00Pa3HYIO u pe3yJIbTaTUBHYIO

u

y‘leGHOHOSHaBaTeJ'IBHYIO ACATCIIBHOCTD.

4.3 . KoHTpOJb U OLIEHKA IPEIMETHBIX PE3YJIbTaTOB

Pesyiabrarsl 00y4eHus
(mpeaMeTHbIE Pe3yJbTaThl)

@opMBbI KOHTPOJISA U OLIEHKHU

I1P1-11P22

Tekyumuii KOHTPOJIb — OLIEHKA 3a:
- CTapTOBasi JUArHOCTHKA (BXOAHOI KOHTPOIIB) -
MIPaKTUYECKUE 3aHATHUS; - Ta0OpaTOPHOE 3aHATUE;

- YCTHBIN OITPOC;
(pOHTAJILHBIN OIPOC;
camMoCTOsATEeNIbHAs paboTa;
TECTUpPOBaHHUE,

KOHTPOJIbHBIE pabOoTHI,

HpOMe)KyTO‘lHaH arreCTalma:




JuddepeHupoBaHHbIi 3aueT

OneHka 3HaHUI U YMEHUH OCYLIECTBIIAETCS 110 OaIIbHON
CHCTEME.
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