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1. OBIIASI XAPAKTEPUCTHUKA PABOYEHN ITPOT'PAMMBI YYEBHOT'O ITPEJIMETA

1.1. ObuacTs npuMeHeHns1 pado4eii NporpaMmsbl
Pabouass mporpamma o00meo0Opa3oBaTeIbHOTO YYeOHOTO TIpeaMeTa MpeAHa3HaueHa s
u3yueHust mnpeamera «®u3nka» B NpodecCHOHANBHBIX  00pa3oBaTElIbHBIX  OPraHU3AIMX,
peanu3yonux 00pa3oBaTeIbHyI0 POTPaMMy CpelHero o0mero oOpa3oBaHus B Ipeeiax OCBOCHUS
MIPOTrpaMMBbI TIOATOTOBKH CIICIIUAIMCTOB CPEIHEro 3BeHa Ha 6a3e OCHOBHOTO 00IIEro 00pa3oBaHMsL.
Pabouas mporpamma paspabortana Ha ocHoBe TpeboBanuit ®I'OC COO, na ocHoBanuu DOII
COO, yrBepxaenHoro npukazoM Munucrepctsa [Ipocsemienus PO ot 18.05.2023 Ne371.

1.2. lleau ¥ nuIaHUPYyeMBble pPe3yJIbTAaThl 0CBOeHUs yueOHoro npeamera: 1.2.1. Ilean
u3yveHusi ydeoHoro npeamera OCHOBHBIMU LIEISIMH U3YUEHUS (PU3UKHU SBIISIOTCS:

(¢bopMHpOBaHME HHTEpeca M CTpeMIIEHHs OOy4arouuxcs K HAyYHOMY H3YYEHHUIO IPUPOJIbI,
Pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

pPasBUTUC HpG}ICTaBHCHI/Iﬁ O HAYYHOM MCETOJC IMO3HAHUA U (1)OpMI/Ip0BaHI/I€ HCCICA0BATCIBCKOI'O
OTHOIICHUA K OKPYKAIOIIM SBJICHUAM;

(hopMHpOBaHHE HAYYHOTO MUPOBO33PEHHUS KaK pe3ysbTaTa U3y4yeHUsl OCHOB CTPOCHUS MaTepUH U
(yH1aMEHTaJIbHBIX 3aKOHOB (DU3HKHU;

dhopmupoBaHUEe YMEHUI OOBSICHATH SBJICHUS C UCIIOIB30BAHUEM (DU3MUYECKUX 3HAHWHN U HAYIHBIX
JI0KA3aTeIbCTB;

(dbopMupoBaHME MpeACTaBICHUM O posin (U3MKU JUIsl Pa3BUTHS PYTUX €CTECTBEHHBIX HAYK,
TE€XHUKH U TEXHOJIOTHIl.

JlocTibKkeHNe THX IeNiel 00ecTieYrMBaeTCsl PEIICHUEM CIICAYIOIINX 3a/1a4 B TPOIIECCe M3YYCHUS
Kypca GU3MKH Ha YPOBHE CPEAHETO 00Iero 00pa3oBaHus:

prUOOpeTeHrne CUCTEMbI 3HaHUI 00 00X (PU3HUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
BKJIIOUAsi MEXaHUKY, MOJCKYISPHYIO (GHU3UKY, 3JEKTPOJMHAMHUKY, KBAHTOBYIO (U3MKY U
AJIEMEHTHI acTPOPU3UKY;

dbopMupoBaHHEe YMEHHIl MPUMEHSTh TEOPETUYECKHE 3HaHUA JUIsl OOBSCHEHHS (DU3MUECKUX
SIBJICHUW B IPUPOJIE U JUISl IPUHATHUS MPAKTUYECKUX PEIICHUH B MOBCEAHEBHOM KU3HMU;

OCBOEHHE CIIOCO00B PCUICHHUA PA3JIMYHBIX 3a/la4 C SIBHO 3aJaHHOM (bH3H‘ICCKOI>i MOJACJIBIO, 3a1a4,
noApasyMEBAOIIUX CaMOCTOATCIIbHOC CO3JJaHUC (I)HSHHGCKOﬁ MOACIN, aJICKBaTHOM YCJIOBUAM
3aJa4u,

— IIOHUMAaHHUC (I)I/I3I/I‘ICCKI/IX OCHOB H IIPUHIIMIIOB JEUCTBUS TEXHUUYECKHUX YCTpOﬁCTB n
TCXHOJIOTHYCCKUX MMPOLECCCOB, UX BJIUAHUA Ha OKPYKAIOUIYIO CPEIY;

— OBJIAACHUC MCTOHAaMHU CaAMOCTOSTCIBHOTO IUIAHUPOBAHUA W TIPOBCACHUA (I)I/I3I/I‘-ICCKI/IX
OKCIICPUMCHTOB, aHAJIM3a U HWHTCPHPCTALUN I/IH(I)OpMaI_[I/II/I, OompeAcCiICHUA OOCTOBCPHOCTHU
MOJIYYCHHOT'O pC3yJibTaTa,

- CO3JaHUC yCJ'IOBI/Iﬁ AJI1 pasBUTHUA YMeHI/Iﬁ HpOGKTHO'I/ICCJIG,I[OBaTeHBCKOﬁ, TBOpquKOﬁ
ACATCIIBHOCTH.



1.2.2. Ilnanupyemble pe3yJibTaThl 0CBOCHHS y4eOHOIr0 MpeaMeTa

Kox
pe3yJbTara

JIMYHOCTHBIE pe3yJbTaThbl B 4aCTHU

JIP1

Ipa;KaIaHCKOI'o BOCIIUTAHUA:

— C(OPMHUPOBAHHOCTH IPAKIAHCKON IMO3UIIUU 00YUArOIIET0Cs KaK aKTUBHOTO U

OTBETCTBEHHOTO YJICHA POCCUIICKOTO OOIIECTBa;

— HNPUHATUC TPpaJUIIUOHHBIX 06HIC‘-ICJIOBC‘-ICCKI/IX TYMaHUCTUUYCCKUX U

ACMOKPATUUICCKUX HGHHOCTCﬁ;

— I'OTOBHOCTBb BE€CTHU COBMCCTHYIO ACATCIbHOCTb B HHTCPLECAX I'PAKIAHCKOT'O

oO11ecTBa, yyacTBOBaTh B CAMOYIIPaBJICHUH B 00pa30BaTeIbHON OpraHU3allly;
— YMEHHE B3aMMOJIEUCTBOBATh C COLMATBLHBIMU MHCTUTYTaMU B COOTBETCTBHUH C UX

(GYHKIMSAMHI 1 Ha3HAUYEHUEM;

— TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM AEATEIBHOCTH;

JIP2

NATPUOTHYECKOT0 BOCIIUTAHUA:
— c(OpMHUPOBAHHOCTHh POCCUNCKOMN TPAKIAaHCKOM UJIEHTUYHOCTH, TATPUOTU3MA;

— 1EHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKEHUSIM
poccHUiicKNX Y4EHBIX B 001acTH (PU3UKH U TEXHUKE;

JIP3

AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:
— c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MMOBEACHNUS;

— CHOCOOHOCTh OLIEHMBATh CHUTYallMI0 M TMPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTHUPYSICh HA MOPaAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCIIE B

JIESITETbHOCTH YYEHOTO;

— OCO3HAHHUC JIMYHOI'O BKJIaZia B IOCTPOCHUEC YCTOﬁqHBOFO 6y,Z[y1HCFO;

JIP4

ICTETUYIECCKOI0 BOCIIMTAHUA:

— OSCTETHYECKOE OTHOLIEHHE K MHpPY, BKIOYas ICTETUKY HAYYHOIO TBOPYECTBA,
npucyiero Gpusndeckon Hayke;

JIPS

TPYAOBOI0 BOCIIUTAHUS:

— HHTCPEC K Pa3JIMYHBIM ccbepaM HpO(i)eCCHOHaHBHOﬁ ACATCIIBHOCTH, B TOM 4YHCIJIC
CBA3aHHBIM C (bHSHKOﬁ u TCXHHKOﬁ, YMEHHE COBCPUIATDH OCO3HAHHBIN BbI60p
6yz[ymep"1 HpO(beCCI/II/I " pCAIN30BLIBATH COOCTBEHHBIE YKU3HEHHEIE IIJIaHBI,

— TOTOBHOCTh U CIIOCOOHOCTH K 06pa3OBaHI/IIO n caM006pa3013aHmo B oOJyacTu
(I)I/BI/IKI/I Ha NPOTKCHUN BCe KHN3HU,

JIP6

IKOJIOTMYEeCKOr0 BOCIIMTAHUS:
—  chOpPMHUPOBAHHOCTh JKOJOTHYECKOW KYIBTYpPbl, OCO3HAaHHE TJI00AIBHOTO
XapakTepa dKOJOTHYECKUX pooieM;

— IJAHUPOBAHUE M OCYIIECTBJICHHUE ACHCTBUN B OKpPYXKAIOIIEH Cpele Ha OCHOBE
3HaHUS 1EeNel YCTOMYMBOTO pa3BUTHS YEIOBEUECTBA;

- PacmnpeHI/Ie OIbITA ACATEIBHOCTH YKOJIOTMYSCKOM HAITpaBJICHHOCTH Ha OCHOBC
HMEIONIIUXCS 3HAaHUM T10 (I)I/IBI/IKC;




JIP7

HEHHOCTU HAYYHOT'O MO3HAHUSA:

—  cOopMHpPOBAHHOCTP MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY|
YPOBHIO pa3BUTHs (PU3MUECKON HAYKH;
— OCO3HaHUE IIEHHOCTH HaYy4YHOM JEATEIbHOCTH, TOTOBHOCTb B IIPOLIECCE U3YUEHUS

(DMBHKY OCYIIECTBIISTH MPOCKTHYIO U UCCIICIOBATEIBCKYIO ICATETHbHOCTD
WHIUBUIYAILHO U B TPYIIIIE.

MeTaHpeI[MeTHLIe pe3yJabTaThbl

B pesymbrare u3ydeHus mpeaMera Ha ypOBHE CpeaHEro oOIero oOpa3oBaHHs y
oOyugatomerocss OyayT cHOpMHpPOBaHBI MMO3HABATEIIEHBIC YHUBEPCAIBHBIC YYCOHBIC
NeNCTBUS,, KOMMYHUKAaTUBHbBIE YHUBEPCAJIbHbIE yueOHbIE IEHCTBUS, pEryJsiTUBHbBIE
YHHUBCPCAJIbHBIC y‘IC6HBIe HeﬁCTBHH, COBMECTHAs ACATCIIbHOCTD.

MIIP1

ba3oB ble Jlornyeckue aelcTBUS:
— CaMOCTOSITEIILHO dbopmyIpoBaTh u aKTyaJU3upOBAThH

npoOJieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

— ONpEAeNATh LeNN IeATeIbHOCTH, 33/1aBaTh MApaMETPbl U KPUTEPUU UX
JTOCTHIKEHUS

— BBISIBJIATh 3aKOHOMEPHOCTH U IPOTUBOPEUHS B paCCMAaTPUBAEMBIX (PU3HUECKUX

SIBJICHUAX,

— pa3pabarbiBaTh IUIaH peIIeHHS NpoOJeMbl C Y4ETOM aHaIM3a HMEIOLIUXCS

MaTepHaIbHBIX 1 HEMAaTePHAIbHBIX PECYPCOB;

— BHOCHUTH KOPPEKTHBHI B JCSITCIBHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIETISIM, OTICHUBATh PUCKH MOCIECACTBUI ACSITCIBHOCTH;

— KOOPAMHUPOBATH U BBHIMOJHATH paObOTy B YCIOBUSAX PEaIbHOTO, BUPTYaIbHOTO U

KOM6I/IHI/IpOBaHHOFO BBaHMOHCﬁCTBHH;

— pa3BUBaATh KPCATUBHOC MBIIJICHUEC IIPU PCIICHNUHU ) XKU3HCHHBIX HpO6J'ICM.

MIIP2

ba3zoe vie uccneooeamenwvckue oelicmeusn .
—  BIIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMH MOHSATHSIMH W METOJIaMHU

(bu3nyecKoi HayKH;

BJIAJIeTh HaBbIKAMU y4eOHO-UCCIIE0BATEICKOM U MPOEKTHOM JEeSTENbHOCTH B
o0nacti GpU3MKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOUCKY
METOJIOB pelleHHs 3aJad (PU3MUYECKOro CoJepyKaHUs, IPUMEHEHHUIO pa3InYHbIX
METOJIOB IIO3HAHUS;

—  BJIAJEThb BUJAMM JCATEIBHOCTH II0 IMOJYYEHUID HOBOTO 3HAHHSA, €ro
UHTEpIpeTalny, NpeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YHCJIE MIPU CO3/IaHUH Y4EOHBIX MPOEKTOB B 00JaCTH (PUBUKH;

—  BBIABJIATH INPUYMHHO-CIEACTBEHHBIE CBA3M M aKTyaJIM3MpOBaTh 3ajady,
BBIJIBUTaTh TUNOTE3y €€ pEleHHUs, HaXOAUTh apryMEHThI JUI JJOKa3aTelbCTBa
CBOMX YTBEP:K/JICHHH, 3a/1aBaTh IAPAMETPhI U KPUTEPUH PEILICHNUS;

— aHaJIM3MPOBATh MOJYYEHHBIE B XOJI€ PELICHNUS 3a]Ja4H PE3YIIbTAThl, KPUTUUECKH

OLCHUBATL UX NOCTOBCPHOCTDL, IIPOTHO3UPOBATH UBMCHCHHEC B HOBBIX YCIIOBUAX,

CTaBUTh U (bOpMyJ'IPIpOBaTB COOCTBEHHBIE 3aga4ud B O6paBOBaTCJlLHOI>'I




JeATEIbHOCTH, B TOM YHUCIIE IPH U3Y4ECHUH (PU3HKH;

— JIaBaTh OIICHKY HOBBIM CHUTYallUsIM, OLICHUBATH PUOOPETEHHBIH OIBIT;

— yMeThb NEpPEeHOCUTh 3HaHUS 1O (U3MKE B MPAKTHUECKYIO OO0JIACTh
KU3HEACATEIIBHOCTH;

— YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX IIPEIMETHBIX 00IaCTeiH;

— BBIIBUI'aTb HOBBIC UJCH, IIPEAJIaraTb OpUIrnHaJIbHbIC MMOAXOAbl U PCIICHUA; —
CTaBHUTb HpO6J'IeMI)I U 3a7a4u, JOIMyCKAOIHUC AIbTCPHATHBHBIC PCIICHU .

MIIP3

Pabom a c ungpopmayueii:

— BIQJCTh HABBIKAMU IOJy4YCeHUsS WH(GOPMAIUU (PU3NYSCKOTO COJICPKAHUS U3
WCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISATH TIOWCK, aHAJM3,
CUCTEMATH3AIMI0 ¥ WHTEPIPETANNI0 HH(POPMAIMK PA3IMIHBIX BUIOB U (POpPM
MIPE/ICTaBIICHHUS;

— OLEHUBATh JOCTOBEPHOCTH HH(OpMALINY;

— HCIOJIL30BaTh CPEJICTBA HH(OPMAITMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA
B PCIICHUU KOTHUTUBHBIX, KOMMYHHKATHBHBIX M OpPTaHW3AIMOHHBIX 3371ad C
cobmoienneM TpeOOBaHUN JPrOHOMHUKH, TEXHHUKH O€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX M ITHYESCKUX HOPM, HOPM HH(DOPMAIIMOHHON
0€e30MacHOCTH;

— C03/aBaTh TEKCTHI (PM3MUECKOTO COJIEp>KaHus B pa3INuHbIX opMarax ¢ yuéTom
Ha3HaueHus MHQOpPMAIMU M LEJIeBOW ayAUTOPUM, BBIOMpAs ONTUMAIBHYIO
(dhopmMy npeacTaBIeHUS U BU3yaIU3alUu.

MIIP4

Kommynuxamuenwvie ynugepcaivhuie yueonwie oelicmeus Oouienue:
— OCYILECTBJIATH OOIIEHHE HA YpOKaxX (PU3UKHU U BO BHEYPOUHOM JESITEILHOCTH;
— pacrno3HaBaTh MPEINOCHUIKH KOH(PIUKTHBIX CUTYalMil U cMSr4aTh KOH(IUKTHI,

- paSBépHYTO " JIOTUYHO H3J1araTb CBOIO TOYKY 3PCHHUS C UCIIOJIb30BAHUEM
SA3BIKOBBIX CPCIACTB;

MIIP5

Coemecmnasn 0eamenbHocCmyp:

— IHOHHMMATb U UCIIOJIb30BATh IIPECUMYIICCTBA KOMaHJHOU U HHHHBHHY&HBHOﬁ

paboTHI;

- BLI6I/IpaTI> TEMATUKY U METObl COBMECTHBIX HeﬁCTBHﬁ C y‘IéTOM O6I_I_II/IX

HHTCPECOB, U BO3MOKHOCTEH Ka)KIOTO YIeHa KOJIJICKTHBA,

— INpUHUMATb  [OCIIU COBMECTHOM ACATCIIbHOCTH, OPraHU30BbLIBATH u

KOODAMHUPOBATh JIEMCTBUS TO €€ JOCTUXKEHUIO: COCTaBIATh IUIaH JEHCTBHIA,
pacrpenensiTh poJd C Y4€TOM MHEHHH YYaCTHHKOB, OOCYXJIaThb pe3YJIbTAThI
COBMECTHOM paboThI;

— OLICHHBATH KaUCCTBO CBOCTO BKJIada U KAXKXJI0I'0 YIaCTHHKA KOMaHbI B O6I.I.[PII>1
pE3yibTaT 1o pa3pa6OTaHHBIM KPUTCPUAM,
- npeajaratb HOBBIC  IIPOCKTBI, ONOCHWBATbL HJACH C TIO3UMIOHWU  HOBU3HELI,

OpPUTHMHAJIBHOCTH, HpaKTquCKOﬁ 3HAYUMOCTH,




- OCYIICCTBJIATDH IIO3UTHUBHOC CTPATCTUYICCKOC IIOBCACHHUC B Pa3JINYHBIX
CUTYyalludX, IPOABJIATL TBOPUCCTBO U Boo6pa>1<eHHe, OBITE WHHUIIUATHUBHBIM.

MIIP6

Pezynsa muenvle ynugepcaibHbvle yueoHble OeliCeus:
Camoo pzanuzayus:

- CaMOCTOATCIIBHO OCYHICCTBJIATE IO3HABATCIbHYIO JACATCIBHOCTL B obactu

(UMK W AacCTPOHOMHHM, BBISBIIATH TPOOJIEMBI, CTaBUTh H (HOPMYIHUPOBATH
CcOOCTBEHHEIC 3aa4;

— CAaMOCTOSITEJIBHO COCTAaBJIAThH IUIAH PEIICHHs PAacYETHBIX M Ka4eCTBEHHBIX 3a]1ad,
IUIaH BBIMOJIHEHUS MPAKTHYECKOH pabOoThl C Yy4ETOM HUMEIOUIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPENOUYTEHU;

— JIaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;
— pacuUpsATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPETOYTCHHI;

— JienaTtb OCO3HAaHHBIA BBIOOp, APryMEHTHPOBATH ero, Oparb Ha cebs

OTBCTCTBCHHOCTH 3a PCHICHUC,

— OLEHUBATh IPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMUPOBAHUIO ¥ TPOSIBICHHUIO SPYIUIIUA B 001acTH (DU3UKH,
MTOCTOSTHHO TIOBBIIIIATH CBOM 00pa30BaTeNbHBIN U KYJbTYPHBIA YPOBEHbD.

MIIP7

Camok onmpob:
—  JaBaTh OLEHKY HOBBIM CHUTYyallHsiIM, BHOCUTh KOPPEKTUBBI B JAEATEIbHOCTb,

OL€CHUBATh COOTBETCTBUEC PEIYIILTATOB LECIIAM;

— BJIaJ€Th HaBBIKaMU IMO3HABaTEILHOM pe(l)J'IGKCI/II/I KaK OCO3HaHHs COBCPIIACMBIX
,Z[GﬁCTBI/IfI 1 MBICJIIMTCIIBHBIX ITPOLECCOB, UX PE3YIIBTATOB U OCHOBaHI/Iﬁ;

— HCIOJb30BaTh MPUEMBI peIIeKCUU I OLIEHKU CUTYalluH, BHIOOpa BEPHOTO

pelIeHus;
— YMETh OLICHHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS [0 UX CHUXKEHUIO;
— MPUHUMATh MOTUBBI U aPTyMEHTHI IPYTUX MPU aHAIHU3E PE3yNIbTaTOB ACSITEIbHOCTH;

— IIPUHUMATb 066}1, IHOHHMas CBOM HEAOCTATKHN U JOCTOMHCTBA,

— HNPHUHUMATb MOTHUBBI U apI'YMCHTHI APYT'UX IIPpHU aHAJIN3C PE3YJIIbTATOB ACATCIbHOCTH,

— TMPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKU.

MIIP8

3.M0l(u OHATbHBLI unmeJliiekm, npednozmzalomm? cqbopmupoeannocmb:
- CaMOCO3HaHMs, BKIHOYAKIICTO CIIOCOOHOCTh ITOHHMMATh CBOE OMOIIMOHAJIBHOC

COCTOSTHHE, BHJICTh HAIPaBIICHHUS Pa3BHTHs COOCTBEHHOH SMOLMOHAIBHON cdepsl,
OBbITH YBEpEHHBIM B ce0e;

- CaMOpPCTyJIMpOBaHUs, BKIHOYAOMICTO CAMOKOHTPOJIb, YMCHUC TIPUHUMATH
OTBETCTBEHHOCTh 3@ CBOE INOBCIACHUC, CIIOCOOHOCTH aalTUpOBaATLCA K
OMOIMUOHAJIIBHBIM U3MCHCHUAM U IIPOSABJIATH FI/I6KOCTL, OBITH OTKPBITBIM
HOBOMY;




— BHYTPEHHEH MOTHUBALMM, BKJIIOYAIOLIEH CTPEMJICHHE K JOCTMIKEHUIO LEIU U
ycnexy, ONTHUMHU3M, WHUIMATUBHOCTb, YMEHHUE JICHCTBOBATH, MCXOIA U3 CBOUX
BO3MOKHOCTEH;

—  OMIIaTUH, BKJIIOYAIOLIEH CHOCOOHOCTh IMOHUMAaTh SMOIMOHAIBHOE COCTOSIHHE
JPYTUX, YYUTHIBATh €r0 IPU OCYILIECTBICHUH OOIIEHUS, CIOCOOHOCTD K

COYYBCTBHUIO U COIICPCIKUBAHUIO,

— COLMaJbHBIX HABBIKOB, BKJIOYAIOIIMX CIIOCOOHOCTbh BBICTPAUBAaTh OTHOILIEHUS C
JPYTUMHU JTIOAbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliaTh KOHPIUKTHI.

Hpe}lMeTHble Pe3yJdbTaThbl

OO0yuaromuiicst MOJYYUT CISAYIONINUE MPEIMETHBIE PE3yJIbTaThl YUeOHOTO MpeaMeTa
«Duzuxay

I1P1

JIEMOHCTPUPOBATh HAa MPUMEpaxX pojb U MeCTO (PU3UKU B POPMHUPOBAHUU COBPEMEHHOMN
HAay4HOW KAPTUHBI MHpA, B pa3BUTUU COBPEMEHHONW TEXHHKH M TEXHOJIOTHH, B
MPAKTUYECKON JESITeNbHOCTH JIOAEH, LEIOCTHOCTh U €IMHCTBO (PU3UYECKOW KApTUHBI
MHpA;

[1P2

YYUTHIBaTh TPAHUIIBI MPUMEHEHHS] W3YYCHHBIX (DU3WYECKUX MOJENEH: MaTepuaibHas
TOYKa, WHEpIMaIbHAs CHCTeMa OTCYETa, aOCOIMIOTHO TBEPAOE TENO, HCaTbHBIN Tas,
MOJIEJIA CTPOEHHUS Ta30B, KUJIKOCTEH U TBEPABIX TEJ, TOUCUHBIN ANEKTPUUECKUN 3apsi,
JIyd CBETa, TOYEYHBIM HMCTOYHUK CBETa, SIACpHAs MOJENIb aToMa, HYKJIOHHAs MOJEJb
aTOMHOTO Siipa NP PeleHn: (PU3NYECKUX 3a/1a4;

I1P3

pacro3HaBaTh (pu3nyeckue sABIEHUS (MPOIECChI) U OOBSICHATh MX HAa OCHOBE 3aKOHOB
MEXaHUKH,  MOJICKYJISIPHO-KHHETHYECKOW  TEOpUM  CTPOSHHSI  BEIIECTBA |
AIIEKTPOJMHAMUKU: PAaBHOMEPHOE M PAaBHOYCKOPEHHOE TPSMOJIUHEHHOE JIBH)KCHUE,
cBOOOJTHOE TaJCHUE TEJ, JBWKCHHUE MO OKPY)KHOCTH, WHEPIUS, B3aUMOJICHCTBUE TeJ,
maddysus, OpOYHOBCKOE TBWIKEHUE, CTPOCHHE JKUAKOCTEH M TBEPABIX TEll, U3MEHEHUE
o0béMa Tenm mnpu HarpeBaHWW (OXJIAXJCHWH), TEIUIOBOC pPAaBHOBECHE, HCIIApEHUE,
KOHJICHCAIIMS, TUIABJICHUE, KPUCTALTU3AIHsI, KHTICHHUE, BIQ)KHOCTh BO3/IyXa, MOBBIIICHUE
JIaBIICHHS Ta3a MPU €ro HarpeBaHUHM B 3aKPBITOM COCYJE, CBSI3b MEXKIY IapamMeTpamu
COCTOSIHHUS T'a3a B U30IPOIIECCAX, AIEKTPU3AIIUS TEll, B3AUMOJICHCTBUE 3apsI0B;

pacno3HaBaTh (GU3NYECKUE SIBICHUS (TIPOIECCh) M OOBACHATH MX HA OCHOBE 3aKOHOB
ANEKTPOJMHAMUKN W KBAaHTOBOHM (DM3UKH: 3IIEKTPUYECKas MPOBOJMMOCTb, TEILJIOBOE,
CBETOBOEC, XMMHYECKOE, MAarHUTHOE JEWCTBHS TOKa, B3aMMOJICHCTBHE MAarHuTOB,
ANIEKTPOMAarHuTHAs MHIYKIHS, ACHCTBHE MAarHUTHOTO TIOJII Ha MPOBOJHUK C TOKOM H
JBIDKYLIUICS 3aps], SJCKTPOMAarHUTHbIE KOJIE€O0aHWsS U BOJIHBL, MPSIMOJIMHEIHOE
pacrpocTpaHeHHe CBeTa, OTpaKeHHe, NpesoMiieHHe, MHTepdepeHuus, Auppakuus u
MoJIIpU3allus CBeTa, JAucHepcust cBera, (oTolnekTpuueckuil s¢dexr (porosddexr),
CBETOBOE JIaBJIEHWE, BO3HMKHOBEHHE JIMHEWYAaTOTro0 CIEKTpa aToMa BOJOPOA,
€CTECTBEHHAs U MCKYCCTBEHHAs paJ0aKTUBHOCTH;

11P4

OTMCBIBATH MEXAaHMUYECKOE JIBUKEHME, UCIONb3Ys (PU3NYECKUE BEIHMUMHBI: KOOPIMHATA,
IIyTb, IIEPEMEIIEHHUE, CKOPOCTb, YCKOPEHHE, Macca Tela, CHJla, HMIIYJIbC Tela,
KUHETHYECKasi SHEPrysl, HOTeHIMAIbHAsl SHEPTHsl, MeXaHHuecKkas paboTa, MexaHu4ecKas
MOIIIHOCTB; NP ONMCAHUU NMPABUIBHO TPAKTOBATH (PU3MUECKUI CMBICI HCIIOJIb3YeMbIX
BEJIMYUH, UX O0O03HAYCHMS M €AMHUIIBI, HAXOAUTh (POPMYJIbI, CBS3BIBAIOLIUE TAHHYIO
(U3NYECKYIO BEIMUUHY C IPYTMMU BETHUYUHAMU;




I1P5

ONHMCbIBATL HM3YYCHHBIC TCIIJIOBBIC CBOMCTBA TEJI M TEIUIOBBIC SIBJICHUS, HUCIIOJIb3yd
(1)I/I3I/I‘-IGCKI/IC BCJIMYMHBIL: JAaBJICHUC Ira3a, TCMIICPATypa, CPpCAHAA KMHCTHYCCKAA SHCPIrud
Xa0TUYECKOTO  JIBIDKEHHS MOJICKYJ, CpEIHEKBaApaTH4YHAs CKOPOCTb  MOJICKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHsSI SHeprus, padborta rasza, KOI((OHUIMEHT I0JIE3HOTO
JCWCTBUSL TEIUIOBOTO JBUraTelsl; NMPH OMHMCAHUHM MPABUIBHO TPAKTOBATH (PU3HUECKHIA
CMBICJI HCIIOJIB3YEMBIX BCJIHWYHH, HUX o0o3HayeHUsT U CAUHUIIbI, HAXOJUTh q)OpMy.]H)I,
CBS3BIBAIOILINE JAHHYIO (U3UYECKYIO BEJIMUUHY C APYTUMU BEJIUUYUHAM;

[1P6

OIKCHIBATh M3YYEHHBIC AJIEKTPUUYECKHE CBOMCTBA BEUIECTBA M AJIEKTPUUYECKUE SBJICHUS
(Iportecchl), UCTOJIb3Y (U3HMYECKUE BEIMYMHBI: AJIEKTPUUECKUHN 3apsiii, dJIEKTPUUECKOE
MoJie, HANPsHKEHHOCTh MOJIA, MMOTEHLHAT, Pa3HOCTh MOTEHIMAJIOB; IPU OMNUCAHHUU
MPaBUWJILHO TPAKTOBATh (PM3MUECKHUI CMBICI HUCIIOJIb3YEMbBIX BEJIMYUH, UX 0003HAYCHUS U
€VHUIIBI; YKa3biBaTh (OPMYIIBI, CBS3BIBAIOIIME JTAaHHYI (PU3MUECKYI0 BEIUYUHY C
JPYTMMH BEJIMYUHAMU;

I1P7

OTHCHIBATh W3yUYEHHbIE CBOMCTBA BELECTBA (AJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKUE,
ANEKTPUYECKYIO TPOBOJUMOCTb pPA3JIMUYHBIX CpeA) U DIEKTPOMArHUTHBIE SIBJICHUS
(mporiecchbl), MCHONB3YS (U3WYECKUE BEIMYUHBL AJIEKTPUUYECKHM 3apsj, cuila TOKa,
JIEKTPUUYECKOE HANpPsDKEHUE, MIEKTPUUECKOE CONPOTUBIIEHUE, PA3HOCTh MOTEHIUAJIOB,
ANIEKTPOABIIKYILAS CUjla, paboTa TOKa, MHIYKIIUS MarHUTHOTO TOJIs, cuia AMiepa, cuiia
JlopeHnia, UHAYKTUBHOCTh KaTYIIKH, SHEPTUSl 3JEKTPUYECKOTO M MAarHUTHOTO IOJEH,
MEPUOJI U YacTOTa KoJieOaHMil B Koje0aTeIbHOM KOHTYpE, 3apsij U CUJla TOKA B IpoLecce
rapMOHUYECKHUX DJIEKTPOMArHUTHBIX KojeOaHuM, (OKyCHOE paccTOsSHUE M ONTHYECKas
CHUJIa JIMH3BI, IPU OMMCAHUU MIPABUIIBHO TPAKTOBATh (PU3NUYECKUN CMBICT UCIIOJIb3YEMbIX
BEJIMYUH, UX 0003HAU€HUs U €AMHUIIBI, YKa3blBaTh (POPMYJbl, CBSI3bIBAIOLIUE TaHHYIO
(U3NYECKYIO BEJIMYUHY C APYTUMH BETUUYNHAMM;

I1P8

ONHCHIBATh W3YYCHHbIC KBAHTOBBIE SIBJICHMSI W TPOLIECCHI, HCIOJB3YS (PU3NUECKUE
BEJIMYMHBI: CKOPOCTh ANEKTPOMArHUTHBIX BOJIH, UIMHA BOJHBI U YAaCTOTA CBETA, SHEPTHUS
U UMITyJbC (POTOHA, IEPUO]I MTOJIypacaia, SHEPTUS CBA3H aTOMHBIX S/I€p, PU OMHCAHUU
MPaBUJIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCIIOJIb3YEMBIX BEIHUUH, UX 0003HAUCHUS U
€IMHULIBI, YKa3blBaTh (OPMYJbI, CBS3BIBAIOIIME JAaHHYIO (U3NYECKYIO BEIMYUHY C
JPYTMMHU BETUYMHAMU, BBIYUCISTH 3HaU€HUE (PU3NUECKON BETMUHUHBI;

I1P9

aHAJIM3UPOBATh (U3MUYCCKUE IPOIECCHl M SBJICHUS, MCIOJIb3ysS (PU3NYCCKHE 3aKOHBI U
MPUHIHUIBL: 3aK0H BcemupHOTo TsroTeHus, |, |l u Il 3akonsr HeloToHa, 3aKkoH
COXpAaHCHHS MEXaHWYECKOW DHEPruu, 3aKOH COXPaHEHHsI WMITYJbCa, MPHHIUI
CYNEpHO3UIMK CWJI, TPUHIMII PABHONPABUS HHEPUUAIBHBIX CHCTEM OTCUETa,
MOJICKYJISIPHO-KMHETUYECKYI0 TEOPUI0 CTPOCHHS BEIIECTBA, T'a30BbIC 3aKOHBI, CBS3b
CpelHeH KWUHETUYECKOH OSHEPruM TEIUIOBOTO JIBUIKCHUS MOJICKYJI C aOCOJIOTHOM
TEMIIEpaTypoil, MEpBbId 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHUS DIIEKTPUYCCKOTO
3apsiga, 3akoH Kymona, 3akoH Oma, 3aKOHBI TOCIEIOBATENHLHOTO M MapauIeTbHOTO
COEIMHEHUS TPOBOJHUKOB, 3akoH Jxoyns—JIeHna, 3akOH AJIEKTPOMArHUTHOM
WHIYKIIUH, 3aKOH MPSMOJIMHEIHHOTO paclpoCTpaHEHUs CBETa, 3aKOHBI OTPAKEHHUS CBETA,
3aKOHBI TPENOMIIEHUS CBeTa, ypaBHeHUe OiHmTeiiHa a1 doTorddekra, 3aKoH
COXpPaHEHUS SHEPTUH, 3aKOH COXPAHEHUSI UMITYIIbCa, 3aKOH COXPaHEHHS AIIEKTPHUIECKOTO
3apsiaa, 3aKOH COXpPaHEHMsI MacCOBOTO YHCIA, MOCTYAaThl bopa, 3aKOH paguoakTHBHOTO
pacmana, mpu STOM pa3inyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €M0 MAaTEeMAaTUYECKOE
BBIpKEHUE U YCIOBUS (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH;

I1P10

OOBSCHATH, OCHOBHBIC NPUHLMUINBI JCHCTBHSI MAalluH, NPHOOPOB M TEXHUUYECKUX
YCTPOMCTB; pa3inuuaTh YCIOBUS HX O€30MacHOT0 WCIOJB30BAaHUS B IOBCEAHEBHOU
JKHU3HH,




I1P11

ONpCAC/IATL HAIPAaBJICHUEC BCKTOPAa MHAYKIIMUM MArHUTHOI'O ITOJIA MPOBOJAHHKA C TOKOM,
cwibl Amnepa u cuisl Jlopenia;

I1P12

CTPOUTH U OIIMCHIBATh U300paKEHHE, CO3/1aBAEMOE INIOCKUM 3€PKaJIOM, TOHKOH JIMH301;

I1P13

BBITIOJTHATh DKCIIEPUMEHTHI TI0 HMCCICIOBAHUIO (PU3UYECKUX SIBJICHUH M IPOLECCOB C
HCIIOJIb30BAHUEM TMPSAMBIX, W KOCBEHHBIX M3MEpPEHUH, IpU 3TOM (opMyIHpoBaTh
npobnemMy/3agadqy M THUNOTE3y Y4eOHOrO SKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYA0BaHUS, TPOBOIUTH ONIBIT U (HOPMYITUPOBATH BHIBOJIBI;

[1P14

OCYIIECTBIISITh TPSIMBbIE W KOCBEHHBIE HM3MEpeHHsS (U3NYECKUX BEIMYUH, NPU ITOM
BBIOMpATh ONTHUMAJBHBIN CHOCO0 W3MEPEHUs W HCIOJB30BaTh HM3BECTHBIE METOIbBI
OLIEHKH MTOTPEIIHOCTEN U3MEPEHUI;

I1P15

HCCIIEI0BaTh 3aBUCUMOCTH MEXIY (U3MYECKUMU BEIUYMHAMU C HCIHOJb30BaHUEM
MPSIMBIX U3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY, (DUKCHPOBATh PE3YIbTATHI
MOJIyY€HHOU 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUJAE TaOIUIl M Trpa@HKOB, JIeiaTh
BBIBO/IBI 110 PE3yJIbTaTaM HUCCIEA0BAHUS;

[1P16

coOnroAaTh mpaBwiia 0€30MacHOro Tpynda MpU MPOBEACHUU HCCIEAOBAHUNW B paMKax|
y4e0HOTO SKCIIEPUMEHTA, YUeOHO-HCCIIe10BaTEIbCKON U POEKTHON JeSITENbHOCTH C

HCI0JIb30BaHUEM U3MEPHUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOTO 000PYAOBAHNUS;

P17

pemrath pacdy€THhIC 3a7add C SBHO 3aJaHHOW (PU3WYECKOW MOJCIBI0, HCIOJIB3Ys
¢u3nveckne 3aKOHBI W TPHHIUIBI, HA OCHOBE aHAW3a YCJIOBHS 33Ja4dl BHIOUpPATh
(hDMBUYECKYIO MOJIENb, BBIICTATh (PU3MUECKHE BETMYUHBI U (DOPMYIIbI, HEOOXOUMBIE IS
e pelmreHus, MPOBOIUTHh PACUYETHl M OIICHUBATh PEATbHOCThH IOJYYCHHOTO 3HAYCHUS
(hbU3UYECKON BETUIMHBL;

I1P18

pelaTh KaueCTBEHHbIE 3aJjaud: BBICTPaMBaTh JIOTMUECKH HETPOTUBOPEUMBYIO IEMOYKY
paccyXJeHUl ¢ OOPOol Ha U3YUECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHe

SIBJICHHS;

I1P19

WCIIOJIb30BaTh TPU PpEUICHHH Y4YeOHBIX 3aJad COBpPEMEHHble HH(OpPMAalMOHHBIE
TEXHOJIOTUHM Uil TOUCKA, CTPYKTYpUPOBAaHHS, HHTEPIPETAUUU U TPEACTABICHUS
y4eOHOM U Hay4YHO-TIOMYASIPHON MH(OPMALIUY, TOTYYCHHON U3 Pa3IUYHbIX HCTOUYHUKOB,
KPUTHUYECKH aHAJTU3UPOBATh MOJIy4aeMyI0 HHPOPMAIHUIO;

I1P20

MIPUBOJIUTH MPUMEPHI BKIIaZa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 0ObSICHEHHE MTPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U

TEXHOJIOTUH;

I1P21

UCIOJb30BaTh TEOPETUYECKUE 3HAHMS 10 (QU3MKE B IOBCEJIHEBHOW JKU3HU IS
oOecrieyeHuss ©0€30MaCHOCTM MpH OOpalleHMH C NOpubopaMM M TEXHHUYECKUMHU
YCTPOMCTBAMM, M1 COXpPAHEHUs 3J0pPOBbS U COOJIOAECHUS HOPM SKOJOTHYECKOTO
MIOBEACHUS B OKPYXAIOLIEH Cpene;

I1P22

paboTaTte B TpynIe C BBIIOJHEHHEM pPa3IMYHbIX COLHUAIBHBIX pPOJIed, IIAHUPOBAThH
paboTy Tpymnmbl, palMOHAJIBHO paclpeleNsiTh OO0f3aHHOCTH U IUIAHUPOBATh
JeATeIbHOCTh B HECTAHJAPTHBIX CUTYallUsX, aJIeKBATHO OIIEHHWBATh BKJIAJ KaXKJIOTO M3
YYaCTHHUKOB TPYIIIBI B PEIICHUE pacCMaTpPUBAaEMON POOIEMBI.




2. CTPYKTYPA M COJAEP)KAHUE YYEFHOM JUCIUILINHBI

2.1. O0BbeM y4eGHOro mpeaMera U BUAbI y4eOHOM padoThI

Bua yueOHo# paGoThl Oovem uacos
OO0uuii 00bemM 06pa3oBaTeJbLHON MPOrPaMMbl 108
B TOM YHCJIE:
O0s3aTes1bHAs - BO B3aUMO/IeiicTBHM € NpenojaBaTeieM 108
B TOM YHCJIE:
JIEKIIUU, YPOKHU 50
MPAKTUYECKHUE 3aHATHS 58
KOHCYJIbTaIHH -
CamocrosiTesbHast padora o0y4yarounierocs -

Ipomescymounas ammecmayusi 8 popme oughghepeHyuposannozo 3auem a




2.2. TemaTuyeckmuii JIaH U coiep:KaHNe Y4eOHOT0 MpeaMeTa
Koabl
pe3yJIbTATOB,
Oo0beM | popMUPOBAHU 10
HaunmeHnoBanue pa3jesioB u Conep:kaHue y4eGHOr0 MaTepHaJia, 1a0opaTopHble H MPAKTHYECKHE 3aHATHS, CAMOCTOsITe/IbHAsI padoTa 4aCOB KOTOPHIX
TEM o0yyarommxcst cnocoGeTByeT
3J1eMeHT
MPOrpaMMbl
1 cemecTp
Pazgen 1. @u3nka 1 MeTOABI HAYYHOT0 NO3HAHUS
Tema 1.1. ®u3uka — Hayka o | Cogep:kanue yuedOHOro MmaTepuaia 2 JIP1-JIP7
Hpupoze. 1.®u3uka — Hayka o mpupoxe. Haydnbie METOIBI MO3HAHKS OKPYKAIONIEr0 MuUpa. PONb 3KCIIEpUMEHTA U TEOPHHU B TIPOIIECCE MIIP1-MIIP8
TIO3HAHUS TPUPOJIBL. DKCIIEPUMEHT B (DU3UKE. ITP1-11P10,
MonenupoBanue (U3MUECKUX sABJIeHMH W npoueccos. Haydsble rumoresbl. (MU3HMYECKME 3aKOHbl M TEOPUH. | paHHMIbI [IP13-I1P21
NPUMEHUMOCTH (hU3MUecKuX 3aKOHOB. [IpUHIIMT COOTBETCTBHSI.
Poib 1 MecTo pu3uKH B OPMUPOBAHUN COBPEMEHHOM HAYYHOIH KapTUHBI MUPA, B IPAKTHYECKON eI TENbHOCTH JIIOJICH.
Uemoncmpanuu
AHanorosble ¥ U(POBBIE H3MEPHUTEIbHBIE TPHOOPHI, KOMIBIOTEPHBIE JATUUKH.
BBonubiit uncrpykrax o Th B kabunere pusukw.
Bxonno#t koHTponbs (BxomHOW KOHTpOJIb 3HAHMNA B COOTBETCTBHM C IEPEYHEM OCHOBOIONATAIOMIMX TeM M C BKIIIOYEHHUEM
3aJjaHU{ METaPEeAMETHOTO XapaKTepa)
Paznen 2. Mexanuka
Tema 2.1. Kunemaruka Coaepixanue yueOHOro MaTepuaja 3 JIP1-JIP7
2.MexaHu4ecKoe IBHKeHHe. MIIP1-MIIP8
OTHOCHTENHFHOCTh MeXaHHUeCKoro aBmikenns. Cuctema orcuéra. TpaekTopus. [IP1-ITP10,
[lepememenne, cKOpocTh (CpeaHsIsI CKOPOCTh, MTHOBEHHAS! CKOPOCTh) M YCKOPEHHE MaTepHalbHON TOUYKH, UX MPOESKIINH Ha OCH IMP13-11P21

CHCTEMBI KOOPAMHAT.
CrnoxeHne mepeMeIIeHUH U CIIOKEHHE CKOPOCTEH.
PaBHOMEpHOE 1 PaBHOYCKOPEHHOE NPSIMOIIMHEITHOE OBIDKeHUE. [ padukn 3aBUCHMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHUS, IMyTH
Y TIEPEMENICHUS] MAaTEPHATbHON TOYKH OT BPEMEHH.

CBobonmHoe maieHue. Y CKOpeHne cBOOOIHOTO MaAeHUSI.

KpuBonuneiinoe neuxeHue. [IBrkeHne MaTeprualbHOM TOUKH 110 OKPY>KHOCTH € IOCTOSTHHOW MO0 MOAYJIO CKOPOCTBIO. YTIIOBas
CKOpOCTh, TUHEHHAs CKopocTh. [lepron n wactoTta obpamenns. LleHTpocTpeMHuTENFHOE YCKOPEHHE.

TexHU9IecKHe yCTpOHCTBA M MMPAKTUYECKOE MPUMEHEHNE: CITUIOMETD, ABHKEHIE CHAPSIIOB, IEMHBIE M PEMEHHBIC TTEepEaatH.




Q&MOHC”!Q(IHMM

Mogens cucTeMsbl OTCUETA, WILTIOCTPALS KHHEMATHYECKUX XapaKTEPUCTHUK JIBUKECHUS.
[Ipeobpa3oBaHue IBMKEHUH C HCIOIB30BAHUEM IIPOCTHIX MEXaHU3MOB.

[Nanenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habnronenue ABMKEeHUS Tena, OPOIISHHOr O IO YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.
W3mepeHue yckopeHHs CBOOOIHOIO IaeHHs.

Hanpasienue ckopocTy pu ABMKEHUU 110 OKPYKHOCTH.

HpaKTl/I‘IECKI/Ie 3aHATHUSA

WccnenoBanue aBmxeHus Tela MO ASHCTBUEM MOCTOSIHHON CHJIBL.
Pemenue 3agau

Tema 2.2. [lunamuka

Conep:xanue yueOHOro MaTepuajia

3.Mpunuun otHocuTeabHocTH ["anuies.

IlepBsiii 3axoH HeroroHa. MHEepLManbHble CUCTEMBI OTCUETA.
Macca tena. Cuna. IIpuHIun cyneprno3suunum cui.

Bropoii 3akoH HeloTOHa 17151 MaTepruanbHON TOYKHU.

Tperunii 3akoH HproTOHA U151 MaTepuaibHbIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna Tspkectu. [lepBas kocmuueckas ckopocts. Cuna ynpyroctu. 3akoH ['yka. Bec tena.
JemoHcTpauuu

SIBneHne nHepLMH.

CpaBHeHHE Macc B3aUMOJIEHCTBYIOIUX TEl.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

Croxenue cuil.

3aBUCHMOCTD CHIIBI YIIPYTOCTH OT JehOpMaruH.

Hegecomocts. Bec Tena npu yCKOpeHHOM NMOABEME U AJICHUH.

JIP1-JIP7
MITP1-MITPS8
TP1-TIP10,
TP13-TIP22

4.Tpenue. Bumst TpeHus (okosi, ckonbxeHns, kKaueHus ). Cuna tpernsa. Cyxoe Tperne. Cuina TpeHHs CKOIBXKEHUS U CHIIa
TpeHus nokos. Koapdumment tperns. Cuita CONPOTUBICHUS ITPU JBIKESHUH Tela B KUAKOCTH MM Ta3e.
IocTynarensHOE U BpaIaTeNbHOE IBIKEHNE aOCOTIOTHO TBEPAOTO TENa.

MoMEHT cuIIbl OTHOCUTENBHO OCH BpaieHusl. [1lnedo cumbl. Y cnoBus paBHOBECUs TBEPIOTO TeNa.

TexHU9IECKHE yCTPONHCTBA M MPAKTHYECKOE MPUMEHEHNE: TTOIIIUITHUKH, ABHKECHHE NCKYCCTBEHHBIX CITyTHHUKOB.

gemoucmgzayuu

CpaBHCHI/IC CHJI TPEHUS TOKOS, KAYCHUSA U CKOJIBKCHUS.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHSI.




IIpakTnyeckne 3aHATHSA

Pemrenue 3amau.

Tema 2.3. 3aKOHBI

Conep:xanue yueOHOro MaTepuajia

COXpaHCHHA B MEXAaHUKE

5. UMnyabc MaTepuaibHOIl TOUKH (TeJia), CHCTEMbl MATEPHAJIBHBIX TOYEK.
VMnynbe cuiibl ¥ ©I3MEHEHUE UMITYNbCa Tefa.

3aKOH COXpaHEHUsS UMITyJIbCa.

PeaxTuBHOE NBHXKEHUE.

Pa6ora cuiebl.

MOoIIHOCTD CHITBI.

Kunernueckast sHeprusi MaTepUaibHON TOUKH.

Teopema 00 U3MEHEHHN KUHETHYECKOH YHEPTHH.

[ToTennmanbHas 3HEpTUs.

[NoTennmanbHas SHeprHs yrnpyro AehOpMHUPOBAHHOMN MPY>KUHBI.
[NoTennmanbHas SHEPTHs Tea BOIU3U MOBEPXHOCTH 3EMIIH.

HOTCHHI/IaJ'ILHLIC 1 HEIIOTCHIIMAJIbHBIC CUJIBI.

CBs13b pa0OThI HETIOTEHIIUATILHBIX CUJI C U3MEHEHHEM MEXaHHYEeCKOW DHEPIUU CHCTEMBI TEJl.
3aKOH COXpaHEHHUSI MEXaHUYECKOH SHEPTHH.

VYnpyrue 1 Heynpyrue CTOJIKHOBEHHUS.
TexHuueckue ycTpoicTBa U NPAKTUUECKOE IPUMEHEHHE: BOJOMET, KONEP, NPYKUHHBIA [TUCTOJIET, IBUKEHUE PAKET.
emoncmpayuu

3aKOH COXpPaHEHMs UMITYIIbCa.

PeaxTuBHOE IBIKEHUE.

[Nepex o/ MOTEHIUATILHOM YHEPIHU B KHHETUYECKYIO ¥ OOPATHO.

HpaKTl/I‘leCKPle 3aHATUA

JIP1-JIP7
MIIP1-MIIP8
ITP1-ITP10,
IMP13-11P21

W3ydenne 3aK0Ha COXpaHEHHSI IMITYJTbCA U PEAKTHBHOTO JBIDKCHIS.

CoxpaHeHre MEXaHUIECKOW YHEPTHUH NPH IBIKEHUH TeJla IO JEHCTBUEM CHJI TSHKECTH U YIPYTOCTH.
CpaBHeHne paboThl CHIIBI C U3MEHEHNEM KHHETHIECKOW YHEPTUH Teja.

Pemenue 3amau.

Pa3gen 3. Mouieky/sipaas ¢u3nka 1 TepMOAMHAMHUKA

Tema 3.1. OcHOBEI

Conep:xaHue y4yeOHOro MaTepuasa




MOJIEKYISIPHOKHHETHYECKOU
TEOpUH

6. OcHOBHBIE TOJI0KEHHSI MOJIEKYISIPHO-KHHETHYECKOil TEOPHH M MX ONBITHOE 000CHOBAHMeE.
BpoyHOBCKOE NBUKEHUE.

Mudpdysus.

XapaKTep JBHMKCHUS U B3aHMOI[eI>iCTBPIH JacCTull BEIICCTBA.

Mopenu cTpoeHust Ta30B, JKUIKOCTEH U TBEPIBIX TEN M 0OBSCHEHHE CBOICTB BEIIECTBA HA OCHOBE 3THX MOJIEIICH.

Macca 1 pa3mepsl MOJIEKYIT.
Konmuectro BemecTna.
ITocTtosinHas ABoraapo.
TemnoBoe paBHOBecHE.
Temnepartypa u e€ usmepeHue.
[Mxana temnepatyp Llenascus.

Hemoncmpayuu
OnBbITHI, I0Ka3bIBAIOIIKE IUCKPETHOE CTPOCHHE BElllecTBa, poTorpaduu MOJEKYJT OPraHMYeCKUX COeTUNHEHHH.
Onebitel 0 U y3Un KUAKOCTEH U TA30B.
Mogaens OpOYHOBCKOT'O JIBHIKCHUS.
Mopnens onbita LTepHa.
OHBITLI, JAOKa3bIBaroIue CyMECTBOBAHUE MEKXMOJICKYIISIPHOTO BSaHMOﬂCﬁCTBHﬂ.
7. Mogenb uaeaIbHOTO rasa.
OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KHHETHUECKOM TEOPUH UACAIBHOIO rasa.
AOcoImoTHas TeMIIepaTypa Kak Mepa cpelHeil KHHeTHYeCKOil SHEpTUH TEIJIOBOTrO ABM)KEHHUS YaCTHUI] Ta3a.
[Ixana temneparyp KenbBuna.
I"a3oBBIE 3aKOHBI.
VYpasuenne MenneneeBa—Kiamneipona.
3akoH /[anpTOHA.
W3omporeccsl B naealbHOM I'a3e ¢ IMOCTOSIHHBIM KOJIMYECTBOM BELIECTBA.
I'pamueckoe npencrasiieHNe H30MIPOLIECCOB: U30TEpMa, H30X0pa, n3obdapa.
TexHuueckue ycrporcrsa
1 TIPaKTUYECKOe IPUMEHEHNE: TEPMOMETP, HapoMeTp.
emoncmpayuu
Mopenb, WUTIOCTPUPYIOIIAst IPUPOLY AABJICHHS I'a3a HA CTEHKH COCYAa.
OmBITHI, WUTIOCTPUPYIOIINE YPABHEHNE COCTOSHUS UI€AIBHOTO I'a3a, N30MPOLIECCHI.

JIP1-JIP7
MIIP1-MIIP8
ITP1-ITP10,
IMP13-11P21

IpakTHyeckue 3aHATHS

Pemenue 3amau.

Tema 3.2. OcHOBEI

Conep:xaHue y4yeOHOro MaTepuaia

JIP1-JIP7




TEPMOANHAMUKU

8. TepmonuHamuyeckasi CUCTEMa.
BHyTpeHHsI S)HEPTUS TEPMOAUMHAMHYECKON CHCTEMBI U CITOCOOBI €€ M3MCHEHHS.
KonudecTBo TEImIoTH U paboTa.
BHYyTpeHHSs SHEPTHUSI OTHOATOMHOI0 UJI€aTbHOTO Ta3a.
Bune! Teronepenayn:
TEIUIONPOBOIHOCTD, KOHBEKIHS, U3JTyUEHUE.
V nenpHas TEII0EMKOCTh BEILIECTBA.
KonuuecTBo TemIoTh npu Temionepeaaye.
[TonsTHE 00 agMabaTHOM MpoIIecce.
ITepBbIii 3aKOH TEPMOJUHAMHUKH.
IIpumeHeHue nepBoro 3aKOHa TEPMOAMHAMHUKHU K HM30TMPOLIEccaM.
I'padudeckas uHTEpIpeTarys pabOThI rasa.
BTopoii 3aK0H TEPMOJUHAMUKHU.
HeobOpaTuMocTh IpoIIecCoB B MPUPOJIE.

ge./mmcmgayuu

M3meHeHne BHYTpEHHEH SHEPrvM Tela IPH COBEPIIEHHH padoThl: BBUIET MPOOKH M3 OYTBUIKM IOJ NEHCTBHEM CHKaTOro

BO3JlyXa, HarpeBaHue 3pupa B IATyHHOIH TpyOKe MyTéM TpeHHs (BHICOJEMOHCTpALIHS).
V3menenue BHyTpeHHEH SHepruy (TeMIIepaTypbl) Tea IIpy Temonepenaye.
OmnebIT N0 aMabaTHOMY PacHIMPEHHIO BO31yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

9.TenyioBble MALIMHBI.

IIpuHUMIIBI IEUCTBUS TEIUIOBBIX MAILMH.

[IpeoGpa3oBaHus SHEPTUH B TEIUIOBBIX MAIIUHAX.

Koa¢dunment nonesHoro qelCTBUs TEIIOBOM MAIIUHBL.

ukn KapHo 1 ero ko3 GpuIMeHT nojae3Horo AeicTBusl.

DKonoruyecKre npodIeMbl TEINIOPHEPTeTUKHL.

TexHUUYECKHE YCTPOKUCTBA M IPAKTHYECKOE IPUMEHEHHE: IBUTaTeNb BHYTPEHHETO CropaHus, OBITOBOH XOIOIMIBHIK,
KOHAUIIMOHED.

gemoucmgzayuu

Mopnenu mapoBoil TypOHHBI, ABUTATENs] BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO JBUTAaTEls.

HpaKTl/l‘leCKPle 3aHATHUA

Pemenue 3amau.

MIIP1-MIIP8
ITP1-ITP10,
ITP13-11P21

Tema 3.3. ArperaTHeie

Conep:xaHue yueOHOro MaTepuasa

JIP1-JIP7




COCTOSAAHHUA BCHICCTBA.

10. ITapoodpa3zoBanme W KoHaeHcamus. lcmapenue w kuneHue. AOCONIOTHAS W OTHOCHTEIBbHAs BIIAXKHOCTH BO3IyXa.

MIIP1-MIIP8

®da30BbIe MEPEXOBI Haceimennstii map. Y aenpHast Temiora napooOpa3oBaHusl. 3aBUCHMOCTh TEMIIEpaTyphl KUIIEHHS OT JIaBJICHMS. ITP1-T1P10,
Teépnoe Teno. Kpucrannmyeckue n amopdHble Tena. AHU30TPOIHS CBOWCTB KpucTayutoB. JKumkue kpucrauiel. CoBpeMeHHbIE I1P13-11P22
Matepuaisl IlnaBnenue u kpucrausanus. Y aenpHas TemioTa miasnenusd. CyomuManust.
YpaBHEeHHe TeIIOBOro OajaHca.
TexHudeckue ycTpoWcTBa M NPaKTHUECKOE NPUMEHEHHE: TUTPOMETP M IICUXPOMETP, KAJIOPUMETP, TEXHOJOTMM IMONydCHHUS
COBPEMEHHBIX MAaTEpUaNoB, B TOM YHCIIe HAHOMATEePHUaIOB, 1 HAHOTEXHOJIOTUH.
Hemoncmpayuu
CBoiicTBa HACBIILIEHHBIX TapOB.
Kunenue npu nonmxeHHoM JaBiieHuH. CriocoObl M3MEpeHHs BIaKHOCTH.
Habnronenue HarpeBaHusl U IUIABJICHUS] KPUCTAJUIMUECKOTO BEllleCcTBA. JleMOHCTpanus KpUCTaJlIOB.
IIpakTHYecKne 3aHATHS
W3mepenue BIIaKHOCTH BO3AYXA.
Habmronenue pocta KpUCTAJIIIOB U3 pacTBOpa.
H3mMepeHue MoBEpXHOCTHOT'O HATSKEHUS KUIKOCTH.
Pemenue 3anay.
Pazgen 4. DiekTpoaMHaMuKa
Tema 4.1. Dnexrpocratika |Copep:kaHue y4eGHOI0 MaTepHaia JIP1-JIP7
MIIP1-MIIP8
ITP1-I1P10,
11. DaexTpu3anus TeJ. TTP13-TTP21
DiexTpuyeckuil 3apsa. JIBa Bua SIEKTPMYECKUX 3apsI0B. JIP1-JIP7
[IpoBOIHHKY, TUSTEKTPUKH U TTOTYIPOBOAHUKU. 3aKOH COXPAaHEHH AJIEKTPUIECKOro 3apsiia. MIIP1-MIIP8
BzanmogeiictBue 3apsinos. 3akoH KyinoHa. ITP1-IIP10,
ToueqHsIit 3TEKTPHUUECKU 3apsa. DIESKTPUIECKOE TIOTE. TIP13-I1P21

Hanpspxk€HHOCTD 31eKTpryeckoro nois. IlpuHuun cyneprno3unum 3JIeKTPUYEeCKUX MOJeH.
JIuHnK HanPsHKEHHOCTH SJIEKTPUYECKOT O OIS,

Pabora cui 31€KTPOCTATUYECKOTrO MO,

TTorenmuan. Pa3HoCTh NOTEHIIMAIIOB.

IIpoBOIHUKYN W IUAJIEKTPUKH B 3JIEKTPOCTATHUECKOM Ione. Jn3meKTpudeckast MpOHUIIAEMOCTb.




Hemoncmpayuu
VY CTpolicTBO M IPUHIUN IEHCTBUSA AIIEKTPOMETPA.
B3aumMopeiicTBue Ha3IEKTPU30BaHHBIX TeEIl.
DJEeKTpUYECKOE MO0JIE 3aPSKEHHBIX TEl.
IIpOBOJHUKY B 2JIEKTPOCTATUUECKOM IIOJIE.
DreKTpocTaTUdecKas 3aluTa.
JIMDJIEKTPUKH B DJIEKTPOCTATHIECKOM IIOJIE.

12. D1eKTPOEMKOCTB.
Kongencarop.
D1eKTpOEMKOCTH IIIOCKOT0 KOHJEHCATOpA.
OHeprus 3apsKEHHOr0 KOHJEHCaTopa.
TexHudeckue ycTpoiicTBa U MIPAKTUYECKOE MIPUMEHEHUE: IIEKTPOCKOI, 3JIEKTPOMETP, IJEKTPOCTATUIECKAas 3alllUTa, 3a3eMIICHHE
ANEKTPOIPUOOPOB, KOHIEHCATOP, KOMUPOBAIBHBIN ammapar, CTpyHHbIH TPHUHTED.
emoncmpayuu
3aBUCUMOCTh JIEKTPOEMKOCTH IIOCKOTO KOHACHCATOpa OT IJIOMIA M IUTACTHH, PACCTOSHUS MEXY HUMH U AUIIEKTPUIECKOM
MPOHULIAEMOCTH.
OHeprus 3apsHKEHHOr0 KOHJEHCaTopa.

HpaKaneCKne 3aHATUA

Pemenue 3agau

Tema 4.2. IlocTosiHHBIN

Conep:xaHue y4yeOHOr0 MaTepuasa

3jeKTprudyeckuil Tok. Toku B
Pa3NIUYHBIX Cpeax

13. DuekTpuyeckmii TOK. YCIOBUS CYIIECTBOBAHHS JIEKTpHUYECKOro Toka. Vctounuku Toka. Cuma Toka. [locTOSHHBIN TOK.
Hanpsoxenue. 3akon Oma 1 ygacTka IeTu.
DJeKTpuYecKkoe CONPOTUBIICHHE. YENbHOE CONPOTHUBICHHE BemiecTBa. llocienoBarenpHoe, MapaiebHOE, CMEIIaHHOE
COEIMHEHHE TIPOBOJHUKOB.
Pa6ora snexrpuueckoro Toka. 3akoH [xoyms—Jleniia. MOITHOCTD AJIEKTPUIECKOTO TOKA.
DONeKTPOIBIKYILAS CHIa U BHyTPEHHEE COMPOTHBIIEHNE NCTOYHMNKA TOKA. 3akoH OMa /sl MOTHOM (3aMKHYTOI) AJIeKTPUYEeCKOi
uenu. Kopotkoe 3ambIkaHue.
emoncmpayuu
W3mepenne cuitbl TOKa U HANPSDKEHMS.
3aBHCHMOCTb COIPOTHUBICHHUS WINHIPUIECKUX TPOBOJHUKOB OT JJIMHBI, IJIOIIAAN MTOTIEPEYHOT0 CEYEHHS U MaTepuana.
CMeraHHOE COEIMHEHNE TTPOBOIHUKOB.
[Ipsamoe n3MepeHne 3IeKTPOABIKYIIEeH cribl. KOpoTKoe 3aMbIKaHUE TabBaHIMYECKOT0 3JIEMEHTA M OLIEHKA BHYTPEHHETO
CONPOTHUBIICHHSI.
14. D1eKTPOHHAS] MPOBOAMMOCTH TBEPABIX MeTAJIOB. 3aBUCHMOCTH COIIPOTHBIICHHUSI METAJIIOB OT TEMIIEPATYPHI.

CBepXNIpOBOANMOCTb. DJIEKTPHUUECKUI TOK B BakyyMme. CBOWMCTBA JIEKTPOHHBIX ITYIKOB.

JIP1-JIP7 MIIP1-
MIIPS
ITP1-I1P10,
ITP13-ITP21
JIP1-JIP7
MIIP1-MIIP8
ITP1-I1P10,




IIpakTnyeckne 3aHATHSA

Mzyuenne 3axona OMa AJis1 ydacTka Iemnu.
Mamepenue DJIC 1 BHYTPEHHETO COMPOTUBIIEHUSI UCTOYHUKA TOKA.
Pemenue 3amauq.

Tema 4.3. Marautnoe

Tosne.
DJIeKTpOMAarHuTHAasI
HHTYKITUS

Conep:xanue yueOHOro MaTepuajia

16. IMocTosinHbIe MATHUTBI. B3anMoielicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE 1moJie. BekTop MarHUTHON MHTYKIUH.
[IpuHIMI Cyneprno3uuu MarHUTHBIX Nojiei. JIMHUM MarHuTHON MHAYKIMU. KapTuHa TUHUIT MAarHUTHON UHTYKITUY TTOJIS
MTOCTOSIHHBIX MarHUTOB.
MarHutHoe MoJjie MPOBOJHMKA ¢ TOKOM. KapThHa JMHUN MHIAYKIIMK MarHUTHOTO MOJS JUIMHHOTO MPSIMOTO IMPOBOJHHUKA M
3aMKHYTOTO KOJIBIIEBOTO MPOBOJHUKA, KaTylmIkd ¢ TOoKoM. OmbIT Opcrena. BzaumonelcTBue mpoBOJHUKOB ¢ TokoMm. Cuia
Awmriepa, e€ MOJlySIb U HampaBliCHUE.
emoncmpayuu

OmnsIT OpcTena.

OTKIJIOHEHHUE JEKTPOHHOI'0 ITyYKa MAarHUTHBIM TOJIEM.

JIMHUM MHIYKIMKM MarHUTHOrO nonsd. BsauMopneiicTBue AByX MpOBOAHUKOB ¢ TokoM. Cuia

Awmmepa.
17. Cuaa Jlopenna, eé MoIyJ1b U HanpaBJeHue. [[BIDKeHNE 3apsHKCHHON YaCTHUIIBI B OHOPOIHOM MarHUTHOM ITOJI€.
Pa6ora cunbl Jlopenua.
SIBieHue >IEKTPOMArHUTHONM MHAYKIMU. [IOTOK BEKTOpa MAarHUTHOW WHIYKIMH. DJEKTPOIABIKYINAs CHIIa WHAYKIMH. 3aKOH
3JeKTpoMarHuTHou nHaykuuu dapanest.
BuxpeBoe »nexTpuueckoe Imoie. OJEKTPOABIDKYLIAs CHJIa HWHAYKUMH B TPOBOAHUKE, [BIKYIIEMCS MOCTYMaTeNbHO B
OJIHOPOAHOM MarHuTHoM nouie. [Ipasuno Jlenna.
Hemoncmpayuu

[HeiictBue cunbl JIOpeHLIa Ha HOHBI 3JIEKTPOJIMTA.
SIBnenue snekTpomarauTHOM nHAykuu. [IpaBumo Jlenua.
18.AHAyKTUBHOCTB. SIBIIeHHE CAMOWHAYKIIUH. DJIEKTPOABIKYINAS CHIa CAMOMHIYKIWH. JHEPrHs MArHUTHOTO IIOJS

KATYIIKA C TOKOM.
DNEeKTpPOMAarHuTHOE TI0JIE.
TexHudeckue ycTpoicTBa U MPAKTUIECKOE IPUMEHEHNE: TOCTOSHHBIE MATHUTBHI, AIEKTPOMATHHUTHI, HJIEKTPOIBUTATEIb,
YCKOPHTENN 3JIEMEHTapHBIX YaCTHILl, MHAYKINOHHAS e4b. /leMoncmpayuu
3aBHCHMOCTP JIEKTPOIBIDKYIIEH CHIIBI HHAYKIIUHA OT CKOPOCTH M3MEHEHUS MAaTHUTHOTO TIOTOKA. SIBreHme
CaMOWHTYKIIHH.

JIP1-JIP7

MIIP1-MIIP8

IMP1-ITP11,
ITP13-11P21

[TP13-T1P22

IpakTHyeckue 3aHATHS

Pemenue 3amau.
W3yuenne ABICHUS HIIEKTPOMATHUTHOW WHIYKITHH.




Pazgen 5. Kone6anusi 1 BOJTHBI

Tema 5.1. Mexannueckue u

9JIEKTPOMArHUTHBIE
KoJyie0anus

Conep:xanue y4eOHOr0 MaTepuasa JIP1-JIP7
19.KonebdarenbHas cucrema. MIIP1-MIIP8
CB00OOIHBIC MEXaHIUYCCKHE KOJICOAHUS. ITP1-T1P10,
I'apmoHuyeckue koneOaHusl. ITP13-1TP21
IMepuon, yacrora, aMILIMTY/Ia U (asa KoneGaHuii. JIP1-JIP7
[py>KUHHBIN MasgTHUK. MaTeMaTHYeCKUi MasTHUK. MIIP1-MIIP8
VYpaBHeHHE rapMOHHUYeCKUX Konebanuit. [IpeBpalieHre SHEPrUd MPH TapMOHHYECKHUX Konebanusx. KomeOaTenbHbI KOHTYD. 1}[_[;)113'1_1[_[1;12(){

CBOOO/IHBIE 2JIEKTPOMArHUTHBIE KOJIEOAHHWs B HIEANBHOM KojieOaTelnbHOM KOHTYpe. AHAJIOTHS MEXIYy MEXaHHYECKUMH H
OJICKTPOMAriuTHbIMU KOJ'Ie6aHI/I$IMI/I.
®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTHH B UJI€alIbHOM KoJieOaTenbHOM KOHTYPE.
[IpencraBieHne O 3aTyxalolMX KoieOaHHWSX. BbIHYXIeHHble MexaHW4eckue KoneOanus. Pe3oHaHc. BeiHyXIeHHbIE
AJIEKTpOMarHuTHbIe KoneOanus. Jemoncmpayuu

HccnenoBanue nmapamMeTpoB KojeOaTenbHON CUCTEMbI (IIPYKUHHBIN MIIM MaTeMaTHUeCKUi MasTHUK).

HaGmnronenue 3aTyxaromumx KoineOaHuid.

HUccnenoBanne CBOWCTB BBIHYXK/ICHHBIX KOJIEOaHHH.

HabGmonenue pesoHanca.

CB0OOIHBIE 3JICKTPOMATHUTHBIC KOJIEOaHuUsI.

OcuuutorpaMmsl (3aBUCHMOCTH CHJIBI TOKA M HATIPSDKEHUST OT BPEMEHHM) [UIs 3JIEKTPOMArHUTHBIX KoneOaHuil. PezoHanc npu

TI0CJIEI0BATENIbHOM COEAMHEHUH PE3UCTOPa, KaTYIIKU HHAYKTUBHOCTH U KOHJICHCATOpa.
20.ITepemennblii Tok. CHHYCOHIAIbHBIN MEepeMEHHBIN TOK. MOITHOCTh MEPEeMEHHOro TOKa. AMIUIMTYIHOE H JeiCTBYyIOIIee
3HA4YEHHE CIJIbI TOKA U HANIPSKEHUS.
Tpancdopmarop. [Ipon3BoacTso, nepenada U MOTpeOIEHUE HIEKTPUUECKON YHEPIUH. DKOIOTHYECKIE PUCKH TIPH MPOU3BOICTBE
aieKTposHeprur. KynbTypa HCIonb30BaHus 371EKTPOIHEPTUHU B TOBCETHEBHON JKU3HH.
TexHU9IEeCKHE yCTPONUCTBA U MPAKTHUECKOE MPUMEHEHNE: SJIEKTPUIECKHH 3BOHOK, T€HEPATOP NEPEMEHHOT O TOKA, JINHUT
QIIeKTpoIepeiay.
lemoncmpavuu
Mopenb TUHUN 3JIEKTPOTEpPEaaym.

IpakTHyeckue 3aHATHS

HccnenoBanne 3aBUCHMOCTH MIEPHOIa MAITBIX KOJICOaHUI Tpy3a Ha HUTH OT JJIMHBI HUTH U MacCHI Tpy3a.
HccnenoBanne mepeMeHHOT0 TOKA B IIENH U3 MOCICAOBATENFHO COSMHEHHBIX KOHIEHCATOpa, KaTYIIKH U pe3nucTopa. Pemrenne
3a1a4.




Tema 5.2. MexaHuueckue u

Coaep:xanue yueOHOro MaTepuajia

PJICKTPOMATHHTHBIC BOTHEL 51 “Nexanmueckue BOJIHBI, YCJIOBHS pacnpocTpaHenus. [lepuoa. CkopocTs pacnpocTpaHeHus U JinHa BonHBL. [lonepeynsle JIP1-JIP7
Y TIPO/IOJIbHEIE BONHBL. MHTEpdepeHus u nudpaxuys MexaHHIeCKUX BOJH. MIIP1-MIIP8
3Byk. Cxopocth 3ByKa. ['pomkocTs 3Byka. Bricota ToHa. TemOp 3ByKa. ITP1-ITP10,
DJIEeKTPOMAarHUTHBIE BOJHBL. YCIIOBUSl W3JIy4EHUsI DJIEKTPOMAarHUTHBIX BOJH. B3ammHas opueHtanmst BektopoB E, B, v B ITP13-1TP21
9JIEKTPOMAarHUTHOM BosHe. CBOMCTBA DJIEKTPOMATHUTHBIX BOJH: OTpa)KEHHE, NpENIOMIICHHE, TIOsIpU3anys, Au(pakims,
nHTepdepeHnys. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.
[Ikana 31eKTpOMarHUTHBIX BOJH. [IprMeHeHHe 3JIeKTPOMAarHUTHBIX BOJTH B TEXHHUKE H OBITY.
[TpuHOMTIBI pamuocBsI3K U TeneBuIeHus. Paaroiokarms.
DJIEKTPOMarHUTHOE 3arps3HEHNE OKPYKAIOLIEN CPEIbl.
TexHUYecKue yCTpoiCcTBa U MPAKTUYECKOE TPUMEHEHHE: MY3bIKaIbHbIE HHCTPYMEHTHI, YIbTPa3ByKOBas TUarHOCTHKA B TEXHUKE
U MEIUIMHE, pajap, paAuonpuéMHIK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neun.
emoncmpayuu
OO0pa3oBaHue U pacpOCTPaHEHUE MONEPEUHBIX U ITPOIOIBHBIX BOJIH.
Konebniomeecs Teno Kak HCTOUHHK 3BYyKa.
HaGumonenne oTpakeHus: ¥ MPeIOMIICHUsSI MEXaHUYECKUX BOJH.
Ha6monenue nnTepepeHun u qudpakiuuy MexaHHIeCKUX BOJH.
3BYKOBOH pe30HAHC.
HaGmtozienue cBsi3u IpPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTY/IOH U YaCTOTOM KOJleOaHHH.
HccenenoBanue CBOMCTB 3JIEKTPOMarHUTHBIX BOJH: OTPa)KEHHE, IIPEIOMIICHHE, NONspu3anus, 1udpakiys, HHTepQepeHIus.
IIpakTHyeckne 3aHATUS
Pemenue 3anay.
Tema 5.3. OnTuka Conep:xaHue y4yeOHOro0 MaTepuasa
22. I'eomeTpuyeckasi ontuka. IIpsmonuHeitHoe pacpocTpaneHne cBeTa B OXHOPOIHOI cpene. JIyd cBera. TodeuHbI HCTOUHUK JIP1-JIP7
CBeTa. MIIP1-MIIP8
OtpaxeHue cBeTa. 3aKOHBI OTpaXKeHHs cBeTa. [locTpoeHne n300pakeHMid B IUIOCKOM 3epKalle. I1P1-I1P10,
[Ipenomienue cBera. 3aKOHBI MPEIOMIICHHUS CBeTa. AOCONIOTHBIN TOKa3aTenb mpenoMicHus. [lodHoe BHyTpeHHEE OTpa)KeHHeE. I1P13-I1P21

IIpenenbHbIi yroi MOJIHOrO BHYTPEHHETO OTPAXKEHMUSL.
Hucrniepcus ceera. CnoxxHBINA cocTaB Oemoro cBeTa. L[BeT.

gemoucmgzayuu

[IpsmonuHeiHOe pacmpoCcTpaHeHHe, OTpaKeHWEe M TMperomieHue cBera. Onrmueckne mnpuboper.  [lomHoe
BHYTpPEHHEE OTpaxkeHue. Mosienb CBeTOBOA.
HUccnenoBanne CBOWCTB H300paKEHUH B JTIMH3AX.




23.Cobuparomue U pacceMBaroime JuH3bl. ToHKas TuH3a. DOKYCHOE PACCTOSHUE U ONTHYECKAsl CHJIa TOHKOM JIMH3BI.
[MocTpoeHue U300paKEeHUI B COOMPAIOIINX U PACCEUBAIOIIUX JInH3aX. DOpMylia TOHKOW JINH3BI. Y BEIMUEHHE, JABAEMOE JIMH30M.
[pemenbl IPUMEHUMOCTH T€OMETPUYECKOMN OIITHKH.
BonHoBas onrtuka. Mutepdepenuus cBera. KorepeHTHbIe HCTOYHHUKH. Y CIOBHS HAONIOJEHUS MaKCUMYMOB M MHUHHMMYMOB B
uHTEP(EPEHIIMOHHON KapTHHE OT ABYX CHH(A3HBIX KOTePEHTHBIX UCTOYHUKOB.
Hemoncmpayuu

Habnronenue naTepdepeHIum CBeTa.

Habmnronenue nudpaxiuu cera.

Habnronenue mucriepcuu CBeTa.

[NomyveHne criekTpa ¢ MOMOIIBIO MPH3MBL.

24. Iuppaxuus cBera. JludpakuvonHas pemérka. YciIoBue HaOMIOAEHHS TJIaBHBIX MaKCMMYMOB TMpW  MaJCHUU
MOHOXPOMAaTHYECKOTr0 CBeTa Ha JU(pakiMoHHYI0 peméTky. [lomspuzanms cBera. TexHHYecKkue yCTPOWCTBA M NMPAKTHYECKOE
NPUMEHEHHUE: OUKH, JIyla, OoToanmnapar, IpOeKIIMOHHBIN anmnapaT, MUKPOCKOII, TEIECKOI, BOJIOKOHHAsI ONTHKA, AU(PPAKIOHHASL
pelETKa, OoNSPOUSI.
emoncmpayuu

Mogaenu MUKpOCKOIIa, TEJIECKOIA.

[Tony4yeHune crekTpa ¢ MOMOUIBIO AUPPAKIIHOHHON PEIIETKH.

Habnronenue nonsipusanyu cBera.

HpaKaneCKne 3aHATUA

W3mMepenue mokasaTess MPeIOMIICHHUS CTEKIA.
HccnenoBanue cBOWCTB M300paKeHHUN B IHH3AX.
HaGmtonienue aucrnepcuu cBeta.

Pemenue 3agau.

Pa3gen 6. KBantoBasi pusuka

Tema 6.1. DieMeHTHI
KBAHTOBOM ONTHKHU

Conep:xaHue y4eOHOr0 MaTepuaa

25.®otonbl. Dopmyrna [TnaHka cBs3u S3Heprin HOTOHA C €r0 YACTOTON. DHEPIUsl U UMITYIIBC (POTOHA.

¢dororddexra. «Kpachas rpanuia» Gorodddexra.

JlaBnenne ceeta. OnbiTe! I[1.H. JIeGenena.

XUMHUUECKOE NEUCTBUE CBETA.

TexHUYeCKUE YCTPOUCTBA U MPAKTUUECKOE MPUMEHEHHE: POTOIEMEHT, (POTOAATINK, COTHEUHAsI OaTapes, CBETOIUOI.

lemoncmpayuu

OtkpoiTie U wuccnenoBanue (orodpdexra. Ombitel A.I. CroneroBa. 3akonbl (orodddexra. YpaBHenue ODifHiTelHa s

JIP1-JIP7 MIIP1-
MIIPS

TP1-TIP10,
TP13-TTP21




DoTor(pPEKT HAa YCTAHOBKE C IIMHKOBOH IIIACTHHOM.
HUccnenoBanue 3akoHOB BHemTHEro horoaddekra. CBeTommo.
Conneunas Garapest.

IpakTHyeckue 3aHATHS

Pemenue 3amgau.

Tema 6.2. CtpoeHue
aToma

Conep:xanue yueOHOro MaTepuasia

26.Mopnean atoma Tomcona. JIP1-JIP7

Omneitel Pe3epdopaa no paccessHUIO 0-4acTuIl. MIIP1-MIIP8

[Inanerapnas Mozenp aToma. ITP1-ITP10,
[TP13-TTP21

IToctynater bopa.

H3nydyenue u norsomieHue (HOTOHOB IPH MEPEXOJIC aATOMA C OTHOT'O YPOBHS SHEPTUH Ha JIPYToil.
Buael ciekTpos.

CriekTp ypOBHEH 3HEprHM aToMa BOJOpPO/a.

BonHoBBIE CBOMCTBA YaCTHII.

Bonus! ne bpoitns.

KopryckynsapHO-BOTHOBOW Ayau3M.

CHoHTaHHOE U BEIHY)KAECHHOE H3Ty4CHHE.
TexHUUECKHE YCTPOUCTBA M IPAKTHYECKOE IPUMEHEHHE: CIIEKTPaIbHBIN aHaIH3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBIH KOMIBIOTED.

emoncmpayuu
Mopuens omnbiTa Pesepdopaa.
OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.
HaGumtonienue nuHeivaThiX CIEKTPOB U3IYUSHHUS.
Jlazep.

HpaKTl/I‘leCKPle 3aHATUA

Habnronenne nuneiigaToro cnekrpa. Pemrenne 3amad.




Tema 6.3. AToMHOe s1IPO

Conep:xkanue y4deOHOro Martepuaja 27.9KkcnepuMeHTbI, AOKA3bIBAIOIIME CJI0KHOCTH CTpoeHust sapa. OTkpeiTHE
panuoaktuBHOCTH. OmbITH Pesepdopaa mo onpeneneHnio coctaBa paJdoakTUBHOTO m3inydeHus. CBoiicTBa anmbda-, Oera-, raMmma-
W3JTydeHus. BriusiHue pagroakTHBHOCTH Ha )KUBBIE OPTaHH3MBI.
OTkphITHE POTOHA U HelTpoHa. HykitonHas Monens sapa [elizenOepra—BaneHko. 3apsn sapa. MaccoBoe 9HCIIo sapa.
Mzoromnsl.
Anbda-pacnan, DNeKTPOHHBIH U TO3UTPOHHEIN OeTa-pacnaa. ['aMMa-nu3nydeHue. 3aKoH paJHoaKTUBHOTO pacnaa. JHeprus
CBSI3M HYKJIOHOB B sinpe. Snepubie cuibl. Jledekt maccsl sinpa. SnepHsie peakunu. JleneHne u CHHTE3 sep.
Snepubiii peaktop. TepMosinepHbiii cuHTE3. [IpOOIIEMBI M MEPCIEKTHBBI SACPHON IHEPTETHKH. DKOJOTHUYCCKHE aCTICKThI SIICPHON
SHEPreTHKH.
OrnemeHTapHble YacTHIBl. OTKPBITHE TO3UTPOHA.
Merop! HAOIIOEHUST M PETHCTPALIUK AJIEMEHTAPHBIX YaCTHII.
®dyHaaMeHTaNbHbIE B3auMOJIeHCTBUS. ENMHCTBO (hM3HYECKOi KapTHHBI MUpAa.
TexHUYecKkue yCTpOWCTBA U MPAKTUUECKOE MPUMEHEHUE: T03UMETp, kamepa Bunbcona, sinepHblil peaktop, aToMHasi 6omoa.
Hemoncmpayuu
CuéTyrK MOHM3UPYIOUIUX YaCTHII.
YueHHYeCKuil FIKCIIEPUMEHT, 1a0opaTopHbIe pabOThI
HccnenoBanue TpeKoB YacTHII (110 TOTOBBIM (hoTorpadusm).

HpaKaneCKne 3aHATUA

Pemenue 3agau.

JIP1-JIP7
MIIP1-MIIP8
ITP1-ITP10,
ITP13-11P21

Pazgen 7. DjieMeHTHI AaCTPOHOMUHU M ACTPOPU3NKH

Tema 7.1. DTalbl

Conep:xaHue y4yeOHOro MaTepuaa

pa3BUTHUS ACTPOHOMHUHU.

28.9Tanbl pa3BuTHS acTpoHoMuH. [IpuknagHoe 1 MEPOBO33pEHUYECKOE 3HAYECHHE aCTPOHOMUM. Bun 3BE31HOTO
HeOa. Co3Be3us, ApKue 3BE3MIbI, IUTAHETH], X BUAUMOE JIBIDKCHHE.

Comueunas cuctema. Comnnne. ComHedHast akTUBHOCTE. VcTounuk sHeprun ConmHIa u 3BE3/1. 3BE3/IBI, X OCHOBHEIE
XapaKTepUCTHKU. JlnarpamMma

«CTIEKTPATBHBIA KJIACC — CBETHMOCTBY». 3BE3ABI TTIABHOHM IMOCIENOBATENHHOCTH. 3aBHCHMOCTh «Macca — CBETUMOCTBY» JUIS 3BE3N
TJIaBHOW IIOCTIEIOBATENRHOCTU. BHyTpeHHee cTpoeHue 3BE3n. COBpEeMEHHBIE IMPENCTABICHHS O IMPOUCXOKACHHH W HSBOJIOIHU
CosHia u 38837, DTallbl )KU3HU 3BE3I.
Mueunsrnii [Tyte — Hama [anaktuka. [Tonoxkenne u nemwxenne Conana B [amaktuke. Tumbsl ranakTuk. PagnoranakTHKy v KBa3aphl.
YEpHble OBIPHI B siIpax rajlakTHK.
Bcenennas. Pacmmpenne Bcenennoit. 3akon Xa66ma. PazOeranme ramaktuk. Teopus bombimoro B3priBa. PenmkroBoe m3irydeHue.
MacmrabHas cTpykTypa Beenennoil. MeraraigakTuka.
Hepeménnsie mpoOieMbl aCTPOHOMHHU.

JIP1-JIP7
MIIP1-MIIP8
ITP1-I1P10,

ITP13-ITP21




IIpakTHyeckne 3aHATHSA 4
HaGmonenust HeBOOpYXEHHBIM TJ1a30M C UCIIOIB30BAHUEM KOMITBIOTEPHBIX MPWIIOKESHUH JUTS ONpeeNIeHns TIOJIOKeHNST HeOSCHBIX|
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3/ist CEeBEPHOro MOyIIapus U IPKUE 3BE3IBI.
Habnronenus B teneckomn JIynsl, miaHer, Mieunoro I[TyTu.
Oo6o06maromniee 29.Ponbs (M3MKH M aCTPOHOMMH B 3KOHOMMYECKOH, TeXHOJIOIrHYeCKOH, COLMAJBHON M ITHYecKol cdepax aedTebHOCTH 1 JIP1-JIP7
HOBTOPEHHUE yejqoBeka. Ponmp M Mecro (M3MKM M acTpOHOMHM B COBPEMEHHOH HAy4HOW KapTHHE MHpa, pOiib (HU3MYECKOH TeopHu B MIIP1-MIIP8
(hopMUpOBaHUM TIPECTABICHUH O (PU3UUECKON KapTHHE MHpa, MeCTO (PU3NYECKOl KapTHHBI MHpa B OOIIEM DSy COBPEMEHHBIX I1P1-I1P10,
€CTECTBEHHO-HAYYHBIX NPEJICTABICHUH O TIPHPOJIE. IIP13-T1P21
30. JudpepenunpoBanHblii 3a4eT 1
O6umii 06bem OIT: 108




3. YCJIOBUSA PEAJIM3AIIMUA YYEBHOI'O IPEJIMETA

3.1. TpeboBanus Kk MHHHMAJIBHOMY MaTepHaIbHO-
TeXHHYECKOMY olecre4YeHN 0

Peanuzanus nporpaMMel yaeOHOTO rpenMeTa TpeOyeT HaIMYus y4eOHOTro KaOuHeTa.

Ob6opynoBanue yueOHOTO KaOMHETA:

- HarJisigHele 1MOCOOUs (KOMIUIEKTHI y4eOHBIX TaOJWIl, CTEH/IOB, CXEM, IUIAKATOB, JIUH3HI,
TEJIECKOIIbI, MUKPOCKOTIBI);

- IUJAKTUYECKUEe MaTepuainbl (3aJaHus i KOHTPOJBHBIX palOT, Ui pa3HbIX BHUIOB
OIIEHOYHBIX CPEACTB, IK3aMEHA U JIp.);

- TEXHUYECKHUE CpeACTBAa O0Oy4deHHUs: (NMEePCOHANBHBI KOMMBIOTEP C JIMIIEH3UOHHBIM
MPOTPaMMHBIM OOeCTIedYeHUEM; MYJIbTUMEIUNHBIN MPOEKTOP; MHTEPAKTUBHAS JTOCKA, BBIXOJ]
B JIOKQJIBHYIO CETh);

- 3aJ1bl (OMOIMOTEKA, YUTATIBHBIN 3aJ1 C BBIXOJIOM B ceTh IHTEepHET).

3.2 UndopmaunonHoe odecneyeHue 00yueHus
[lepeuens yueOHbIX U3nanui, THTEpHET-pEecypcoB, TOMOTHUTEILHON JIUTEPATYPhI

OcHOBHbIE HCTOYHUKH
1. Msxkumes ['.5. ®usuka. 10 knacc. ba3oBslii u yriayOnénusiil ypoBHU : yueoHuk / I".51.
Msxkumes, b.b. Byxosnes, H.H. Corckmii; moa. pen. H.A. TlapdentreBoii. — Mocksa :
[Ipocsemnienue, 2023. — 433 c.

2. Mskumes .. ®usuka. 11 xiacc. ba3ossiit u yriy6néuueiii ypoBHU : yueOHuUK / .51,
Mskumies, b.b. bByxosnes, B.M. Yapyrun; noxa. pen. H.A. TlapdentreBoit. — Mocksa :
[Tpoceemenue, 2023. — 440 c.

3. Yapyrun B.M. Actponomus. 10- 11 «kmacc. VYuyeOHMK AKIMOHEpPHOE OOIIECTBO
"U3narenbctBo "[IpocBemnienune” ,2022.-144 c.

Jlono/JHuTeIbHbIe HCTOYHHUKH
3. JlorBunenko O.B. ®usuka : yue6nuk / O.B. JlorBunenko. — Mocksa : KnoPyc, 2024. —
341 ¢. — Tekcer : anexrponnsiii / IBC "Book.ru" : [caiir]. - URL: https://book.ru/ (aata
oOpamenus: 31.08.2023).

4. JlorBunenko O.B. ®usuka. [Ipaktukym : yue6Hoe nocodue / O. B. JlorBunenko. — Mocksa
: KnoPyc, 2023. — 358 ¢. — Texkcr : anekrponnsiii // OBC "Book.ru" : [caiit]. - URL:
https://book.ru/ (nata obparenus: 31.08.2023).

5. Tpocdumosa T.MN. ®usuka ot A n1o A : cnpaBounoe nocobue / T.M. Tpodpumoa. — Mocksa :
KuoPyc, 2022. — 301 c¢. — Tekcr : anexkrponsstii / DBC "Book.ru" : [caiit]. - URL:
https://book.ru/ (nata obparmenus: 31.08.2023).

HNHuTepHeT-pecypcesl
6. ObC BOOK: ru : caiit. - URL: https://www.book.ru/ (nara o6pamenus: 31.08.2023). - Pexum
JOCTYIA: JUIS 3apPETHCTPUP. TOJIb30BaTenell. — TeKCT : 2IeKTPOHHBIN.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSA YYEBHOI'O ITIPEJIMETA

4.1 . KoHTpoJIb U OLIEHKA JIUYHOCTHBIX PE3YIbTATOB

PesyabTaThl 00yyeHus

PDopMBbI KOHT U HKH
(TMYHOCTHBIE Pe3yJIbTAThI) op OHTPO.1 one

JIP1-JIP7 HNurtepnperanus pe3yabTaToB HaOJI0ICHUS 3a
NESTEIbHOCThI0  OOYyYaromerocss B IPOIECCe OCBOCHUS
yaeOHoro npeamera (ygacTue oOydaronuxcs B 001eCTBEHHO
3HAUYUMBIX MEPONPUITUAX (elepabHOTO, PErHOHAIbHOTO,
MYHUIMIIAJIBHOTO, TEXHUKYMOBCKOI'O ypOBHGfI; B
COONMIOAGHUM HOPM M MpaBWI, YCTAHOBJEHHBIX B
OpraHu3alum, B INEHHOCTHO-CMBICJIOBBIX YCTaHOBKax
oOyJaromuxcs; B OTBETCTBEHHOCTH 33  PE3YJbTATHI
00yueHus; CIoCOOHOCTU JeNaTh OCO3HAHHBIM BHIOOpP CBOEH
00pa3oBaTeIbHOM  TpaeKTOpUHM, B TOM YHUCIE BBIOOP
npodeccun).

4.2 .KOHTpOJIb U OLIEHKA METANPEIMETHBIX PE3YJIBTATOB

PesyibTaThl 00yuyeHus

(MeTanpeaMeTHbIE @ opMBbI KOHTPOJIS ¥ OLEHKH
pe3yabTaThl)
MIIP1-MIIP8 Nutepnperanus pe3yabTAaTOB HaOMIOACHUS 3a

NESITEIbHOCThIO  OOYy4Yaromerocss B TMpoIecce OCBOCHUS
y4eOHOTO MpeaMeTa.

['pynmoBeie w  (WnM)  WHAMBUAYAIbHBIE  ydeOHBIC
UCCIICIOBAHMSI ¥ TIPOCKTHI ISl OICHKH JIOCTH)KCHUH
00y4aromuxcss B CaMOCTOSITEIBHOM OCBOCHHHU COJICPIKAHHMSI
n30paHHbIX 00JIacTel 3HAHUH U (MJIM) BUJIOB JIEATEIHHOCTH H
CIOCcOOHOCTH MIPOCKTHPOBATH " OCYILIECTBIISATh
1eNIeco00pa3HyIo u pe3yIbTaTUBHYIO
y4eOHOTIO3HABATEIBHYIO JCATEIBHOCTD.

4.3.KoHTpoJIb 1 OLIEHKA MPEIMETHBIX PE3YJIHTATOB

Pe3yabTaTsl 00yueHus

@®opMBbI KOHTPOJISI 1 OLIEHKH
(mpeaMeTHbIE Pe3yJIbTATHI) p p 1

I1IP1-11P22 Texkymmii KOHTPOJIb — OLIEHKA 3a:

- CTapTOBas AUArHOCTHUKA (BXOAHOM KOHTPOJIb) -
NPaKTUYECKUE 3aHATHS; - JJaOOPaTOPHOE 3aHATHE;

- YCTHBIH OIIPOC;

- (bpoHTaIBHBIN ONPOC;

- caMmocCTosATeNIbHas paboTa;

- TECTUPOBAHUE,

- KOHTPOJIbHBIE pabOTHI,




IIpoMe:kyTouHast aTTeCTALUSA:
JuddepeHurpoBaHHbIN 3a4eT

Onenka 3HaHUH ¥ YMEHHUI OCYIIECTBIIAETCS 10 OaTbHON
cHCTEME.
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