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1. TACIIOPT PABOYEH ITPOT'PAMMBI YYEBHOTI'O ITPEJIMETA
WHOCTPAHHBIN SA3BIK

1.1. O6aacTh NpUMEHEHHs IPOTrPaMMBbI
[Tporpamma yuebHoro npeamera «Pu3nka» npeaHa3HaYeHa I U3y4eHHs B Ipodeccuo-
HAJIBHBIX 00pa30BaTEIIbHBIX OPraHU3AIUAX, PEATU3YIONIMX 00pa30BaTeIbHYIO IPOrpaMMy Cpe/i-
Hero o01ero oopasoBaHus B Mpeieiax OCBOSHHUS OCHOBHOU MpodeccnoHanbHOM 00pa3oBaTelb-
Hoit mporpammel (OITOIT) CITO Ha 6a3e 0OCHOBHOTO 00IIEro 00pa3oBaHus MPH MOATOTOBKE KBa-
TU(GUIMPOBAHHBIX PabOUUX, CIYXKAIUX U CIIEHUATUCTOB CPETHETO 3BEHA.

1.2. MecTo y4eOHOro npeaMera B CTPyYKType OCHOBHOI npodeccuoHAJIbHOI 00pa3o-
BaTeJILHOM MPOrpaMMbI:

VYueOusbiii mpenmer «Du3uka» gBiIseTCS Y4eOHBIM MpeaIMeToM 00s3aTeNbHON IpeaMeT-
Holi oOmact «EcrecTBeHHO-HayuHbIe peaMeTsly PI'OC cpennero obuiero o6pazoBaHusl.

VY4eOHblif mpeaMeT sABiseTcs: 003aTebHBIM YYEOHBIM MTPEIMETOM: OOIIMM JJIsi BKIIIOYe-
HUS BO BCE yUeOHBIC TIIaHBI.

B npodeccuonanbHbix 00pa3oBaTeNbHBIX OpraHu3alusix y4eOHbIl mpenmeT «Duznkan
u3ydaercs B obuieodpaszoBarenbHoM nukie ydeOHoro miana OIIOII CIIO na 6a3e 0CHOBHOTrO
oOmiero obpas3oBaHus ¢ moiydyeHueMm cpeanero odmero obpazoanus (IIIIKPC, IMIICC3) u
orpeiesieH Kak o0meo0pa3oBarenbHas yueOHast TUCITUTUINHA.

B yueOnpix mmanax IIIKPC, IIICC3 yueOusbiii npeamer «Du3nKa» BXOAUT B COCTaB
o0mmx 001e00pa3oBaTeNbHbIX YIEOHBIX AUCHUILUINH, (POPMUPYEMBIX M3 00S3aTENbHBIX MpeE-
MmeTHBIX oOnacteir ®I'OC cpennero obuiero odpazoBanus st Ipodeccuil WK crenuaibHOCTEN
CIIO cootBeTrcTBYIOIIETO MPOQPIIIT MPOHECCHOHATLHOTO 00pa30BaHHUS.

Y4eOHblii peaMeT uzydaercs: Ha 6a30BOM ypOBHE.

Pabouas mporpamma y4eOHOTO MpeaMeTa MOXKET MCIOIb30BaThCS IPYTUMHU Tpodeccuo-
HAJIbHBIMU 00pa30BaTEeNIbHBIMK OPTaHU3AIMSIMHE, PEATU3YIOIUMHU 00pa30BaTeNIbHYIO TPOrpaMMy
cpenHero obmero oopazosanus B npenenax ocBoenus OITOIT CITIO Ha 6a3e 0CHOBHOTO 0OOIIETO
obpazosanus (IIIIKPC, IIIICC3).

1.3. Henu m 3ampaum y4eOHOro mpeamera, INIAHHMPyeMble Pe3yJbTAaThbl OCBOCHHS
y4eOHOro npeamera

enu uzydyeHus: yueOHOTO IIpeAMeTa:

- (¢opmHpoBaHHE UHTEpECa U CTPEMJICHHsI 00YYaroLIMXCsl K HAYYHOMY M3YYEHHUIO IPHUPO-
JIbl, Pa3BUTHE X UHTEJUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

- pa3BUTHE NPEACTaBIECHUI O HayyHOM METO/€ MO3HaHUS M (HOpPMUpPOBAHHE HCCIEI0Ba-
TEJIbCKOTO0 OTHOLIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

- (¢opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa U3y4yeHHs OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

- ¢opmHpoBaHUE YMEHHUI OOBACHATH SBJICHUS C MCIOJIb30BaHUEM (PU3MUYECKUX 3HAHUM U
HAyYHBIX JI0Ka3aTeJIbCTB;

- (¢opmHpoBaHUE MPEJCTABICHUNA O POyl (UBMKU JUIA Pa3BUTHS APYIMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.
JlocTikeHne 3TuX Iieneil o0ecrneunBaeTcsi pelieHueM CIeAYIOIIUX 3aJad B Ipolecce

n3y4deHus Kypca (GU3UKUA Ha YPOBHE CPEAHETO 00IIEero 00pa3oBaHus:

- npuoOpeTeHHe CHCTEeMbl 3HAHMH 00 OOLMX (HU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOpUSX, BKIIIOYAs MEXaHUKY, MOJIEKYJSIPHYIO (U3UKY, SIEKTPOAMHAMHUKY, KBAaHTOBYIO
(GU3UKY U DIEMEHTHI aCTPOPHU3UKY;



- (opmupoBaHHEe YMEHUN MPHUMEHSITh TEOPETUUYECKUE 3HAHUS ISl OOBSICHEHHS (PU3nde-
CKHMX SIBJICHUH B NPUPOJE WU ISl NMPUHATHS NPAKTUUYECKUX PEIICHUH B MOBCEIHEBHOM
KU3HH;

- OCBOEHHE CIIOCOOOB peIlleHUs Pa3IMYHBIX 3aJ1a4 C SIBHO 33JaHHON (hHU3HUECKON MOJIENbIO,
3aja4, MOApPa3yMEBAIOUINX CAMOCTOSITEIbHOE CO3JaHue (U3MUECKOM MOJENH, aJeKBaT-
HOH YCJIOBUSIM 3a/1a4u;

- TOHWUMaHHE (QU3MYECKUX OCHOB U MPHUHITUTIOB JCHCTBUS TEXHUYECKUX YCTPOUCTB M TEX-
HOJIOTMYECKUX MPOLECCOB, UX BIMSAHMS Ha OKPYKAIOLIYIO CPEY;

- OBJIAJICHUE METOJAMHU CaMOCTOSITEIIBHOTO IJIAHUPOBAHUS W TMPOBEICHUS (PU3UIECKUX
9KCIIEPUMEHTOB, aHaJIN3a U UHTEpIpeTanui HHGOpMaIUH, ONpeesIeHUs] TOCTOBEPHOCTH
IIOJIy4EHHOT'O pe3yJIbTaTa;

- CO3/laHME€ YCIIOBUU /I Pa3BUTHS YMEHHUI IMPOEKTHO-UCCIIEN0BATEIbCKOW, TBOPUYECKOU
JIEATEIIbHOCTH.

OcBoenne oOydaromuMmucst yuyebHoro npeamera «Du3nka» obecrneunBaeT JAOCTHXKEHUE
00yJarouMMucs CIeAYIOIINX TUYHOCTHBIX, METAPEIMETHBIX U MPEAMETHBIX PE3YJIbTATOB.

Juunocmmuuvle pesynomamel.

JIM4HOCTHBIE pe3ysIbTaThl OCBOECHHS OCHOBHOM 00pa3oBaTENbHOM MpOrpamMmbl 00yyaro-
HIUMHCST OTPaXKar0T TOTOBHOCTh U CIIOCOOHOCTh O0YYarOMIMXCs PYKOBOJICTBOBATHCS CPOPMUPO-
BAHHON BHYTPEHHEH MO3WLMEN JIMYHOCTH, CUCTEMOW IEHHOCTHBIX OPUEHTAIMH, MO3UTHUBHBIX
BHYTPEHHUX YOEXKICHHI, COOTBETCTBYIOIIMX TPATUIMOHHBIM LIEHHOCTSIM POCCHIICKOr0 001e-
CTBa, PAaCIIMPECHUE )KU3HEHHOTO OIbITA U ONbITA ACSITEIBHOCTH B MPOLIECCE pealn3alui OCHOB-
HBIX HaIllpaBJICHUH BOCIIUTATEIbHOMN ESITEIIbHOCTH.

Kon JIP | DopmMyIHpOBKa
1. I'paxknaHckoe BOCIMTaHHE
JP1.1 c(hOPMHUPOBAHHOCTH TPAKIAHCKON IMO3UIINN 00YUAIOIIETOCs KaKk aKTHBHOTO U OT-
BETCTBEHHOT0 YIEHA POCCUUCKOro o0IIecTBa
JIP 1.3 MPUHATHE TPAJAUIIMOHHBIX HAIIMOHAJIBHBIX, 00IIEUEIOBEUECKUX TYMAHUCTUICCKUX U
JIEMOKPATUYECKUX [IEHHOCTEH
JIP 1.5 TOTOBHOCTh BECTH COBMECTHYIO JIEATEIILHOCTh B UHTEpPECaX IPakIaHCKOTO o01IIe-

CTBA, y4aCTBOBATh B CAMOYIIPABJICHNU B O6I.[I€O6p830B21TCJ'ILHOI>i OopraHu3alvu u
ACTCKO-IOHOMICCKUX OpPraHu3alniax

JIP 1.6 YMEHHE B3aUMOJICHCTBOBATh C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBHH C UX
(GYHKIMSMU M Ha3HAYEHUEM

JIP 1.7 TOTOBHOCTb K T'YMaHUTapHOW U BOJIOHTEPCKOU EATEIbHOCTH

2. IlaTpuoTHYeCcKOe BOCIIUTAHHE

JP2.1 c(OpPMHUPOBAHHOCTH POCCUMCKON I'paX1aHCKON UACHTUYHOCTH, MIATPUOTU3MA, yBa-

JKEHUs K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH Iiepe] PoauHoM, ropaoctu 3a
CBOM KpaH, cBOX Poauny, CBOM S3BIK M KYJIBTYPY, IIPOIIJIOE U HACTOSALIEE MHOTOHA-
LIHOHAJIBHOT0 Hapoja Poccun

JIP 2.2. LIEHHOCTHOE OTHOLIEHHUE K TOCYAAPCTBEHHBIM CUMBOJIAM, ICTOPUYECKOMY U MPHU-
POIHOMY HACJIEUIO, IAMATHUKAM, TpaauLUsAIM Hapo1oB Poccuu, 1OCTHKEHUAM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYIE

3. JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHHE:

JIP 3.2 c(OPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOT0 MOBECHUS

JIP 3.3 CIIOCOOHOCTH OLIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTH-
pysCh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH

JIP 3.4 OCO3HaHHE JIMYHOTO BKJIAJIa B HOCTPOEHUE YCTOMYMBOTO OYAYIIEro

4. JcTeTnyecKoe BOCIUTAHHUE:

JP4.1 ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIOUasi 3CTETUKY ObITa, HAYYHOTO M TEXHUYE-

CKOT'0 TBOPYECTBA, CIIOPTA, TPY/1a U OOLIECTBEHHBIX OTHOIICHHUI: BKJIIOUAsi 3CTETHKY
HAy4YHOTO TBOPUYECTBA, MPUCYIIEro GU3NIECcKoil HayKe;




6. TpynoBoe BocnuTaHHE:

JIP 6.3 MHTEpEC K pa3InyHbIM chepam mpodeccuoHaTbHON AEATEIbHOCTH, YMEHHUE COBEP-
I1aTh OCO3HAHHBINM BBIOOp Oyayieit npodeccuu u peann3oBbIBaTh COOCTBEHHBIC
KH3HCHHBIC TIAHBI

JIP 6.4 TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO HA MIPOTHKEHUN

BCEU )KU3HU

7. IKOJIOTHYECKOEe BOCTIUTAHHE:

JP7.1 c(hOPMHUPOBAHHOCTH IKOJIOTUIECKON KYJIBTYPhI, IOHUMAHUE BIUSHUS COIIMATBHO-
SKOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJIHOM U COLIMAIBHON CPeJIbl, 0CO-
3HaHUE II100ATBHOTO XapaKTepa HIKOJIOTHIECKUX MPOoOIeM

JIP 7.2 IJIAaHUPOBAHUE U OCYIIECTBICHHUE ICUCTBUI B OKpPYKAIOIIEH cpelie Ha OCHOBE 3Ha-
HU3 LIeJIel YCTOMYUBOTO Pa3BUTHS YEJI0OBEYECTBA

JIP 7.5 pacCIIUPEHUE OMBITA IESITENBHOCTU SKOJOTMYECKON HAIIPABJIEHHOCTH

8. LleHHOCTH HAYYHOT'0 O3HAHMA:

JIP 8.1 c(OPMHPOBAHHOCTH MHUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOILECTBEHHOMN NPaKTHKH, OCHOBAHHOT'O Ha AUAJOre KyJIbTyp,
CIIOCOOCTBYIOIIEr0 OCO3HAHHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MHUpE. COOTBET-
CTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs (U3NUECKOIN HayKH

JIP 8.3 OCO3HaHUE LIEHHOCTU HAYYHOU JE€ATEIILHOCTH, TOTOBHOCTh OCYILECTBIIATH IIPOEKT-

HYIO U UCCIICAOBATCIILCKYIO ACATCIBbHOCTD NHAWBUAYAJIBHO U B I'PYIIIIC

Memanpeomemmboie pe3yiomamol
MertanpeaMeTHbIE Pe3yIbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCATHHBIMU YUCOHBIMU JCH-

CTBUSIMHU — ITO3HABATCIIbHBIMU, KOMMYHHUKATHUBHBIMU, PCTYJIITHBHBIMU.

YHI/lBepcaJIbeIe Io3HaBaTeJdbHbIC HeﬁCTBHﬂ

a) | 6azosvle n0cuuecKkue oelicmeus:

CaMOCTOATENIFHO (POPMYITHPOBATH U aKTYaJIM3HPOBATh IPOOIEMY, pacCMaTPUBATh €€
BCECTOPOHHE

YCTaHABIIMBAThH CYNIECTBEHHBINA MTPU3HAK WJIM OCHOBAHUS TSI CPABHEHHMSI, KITACCU(H-
Kaluy U 000011eHns

ONpeaACIATh HEIN ACATCIbHOCTH, 3aJaBaTh MapaMETPbl U KPUTCPHUHU UX HOCTHIKCHUSA

BBIABJIATE 3aKOHOMECPHOCTH U ITPOTHBOPECYHS B paACCMATPUBACMBIX SABJICHUAX

BHOCHUTBb KOPPCKTUBEBI B ACATCIbHOCTL, OLICHUBATL COOTBCTCTBHUEC PE3YJILTATOB LIC-
JIIM, OICHHUBATb PUCKH HOCJ'IC,Z[CTBI/II\/'I ACATCIIBHOCTH

Pa3sBUBATh KPCATUBHOC MBIIIIJICHUEC ITPU PCIICHUHN )KU3HCHHBIX HpO6J’I€M

0) | 6azoesvle ucciedosamenvbcKkue 0CUCMEUs:

BJIa/IETh HABbIKAaMU Y4eOHO-MCCIEA0BATEIbCKON U MTPOEKTHOM 1eATEeIbHOCTH, HABBI-
KaM# pa3penieHust mpoodsieM

CIIOCOOHOCTBH U TOTOBHOCTH K CaAMOCTOATCIIBHOMY IMOUCKY METOJO0B PCIICHUSA ITPAK-
THUYCCKHUX 3a/]a4, IPUMCHCHUIO PA3JIMYHBIX METOJ0B IMTO3HAHUA

OBJIAICHUE BUAAMHU JEATEIBHOCTH 110 MOJYYEHHUIO HOBOI'O 3HAaHUs, €r0 HHTEpIIpeTa-
11U, TpeoOpa30BaHUI0 U IPUMEHEHHIO B PA3INYHBIX YU€OHBIX CUTYAIUSIX, B TOM
qucyie PU CO3/1aHUM YUEOHBIX U COIIMATIbHBIX TPOSKTOB

dbopMHUpOBaHNE HAYYHOTO THIIA MBIIUJICHUS, BJIaJICHHE HAYYHOU TEPMUHOJIOTHEH,
KJIFOYEBBIMH MOHATUAMHU U METOJAMHU

BBISIBIIATH IPUYUHHO-CIICJICTBEHHBIE CBA3U U aKTyaJIM3UPOBATh 3a]a4y, BbIABUTaTh
TUIIOTE3Y €€ PELICHUS, HaXOAUTh apryMEHTBI JUUIs JOKA3aTeIbCTBA CBOUX YTBEPKIE-
HUM, 33/1aBaTh NapaMeTpbl U KPUTEPUH PEHICHUS

AHAJIM3UPOBATD MOJIYYCHHBIC B XOAC PCHICHUA 3a/la4U pC3yJIbTAThbl, KPUTUYCCKHU OLC-
HHUBATb UX JOCTOBCPHOCTH, IPOTHO3UPOBATH H3MCHCHNEC B HOBBIX YCJIOBUAX




JIaBaTh OIEHKY HOBBIM CUTYAaIIMsIM, OLICHUBATh TPUOOPETCHHBIN OTIBIT

pa3pabaThIBaTh IUIaH PEIIeHUs TPOOIEMbI C YIETOM aHAIN3a UMEIOIINUXCSI MaTepH-
AJIbHBIX U HEMATEPUAJIBHBIX PECYPCOB

OCYILECTBIIATH II€JICHANIPABICHHBIH IMOMCK IEPEHOCa CPEICTB U CIIOCOOOB JICHCTBUS B
npodeccuoHabHYIO Cpeay

YMCThb IICPCHOCUTH 3HAHHWA B ITO3HABATCIIBHYIO U ITPAKTUYCCKYIO obnactu KU3HCACA-
TCIBHOCTHU

YMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX NMPEIMETHBIX 001acTei

BBIJIBUT'aTh HOBEIC UICH, IPEJIaraTb OpUIriHaJIbHBIC ITOAXO0AbI U PCIICHUSA

CTaBUTb HpO6JI€MBI " 3a71a4i, JOITYCKAIHE aJIbTCPHATUBHBIC PCHICHUSA

paboma c ungpopmayueii:

BJIa/IETh HABbIKAMU MOJIyYeHUS HHPOPMAIMHN U3 UCTOUHUKOB PA3HbIX THUIIOB, CAMO-
CTOSITEJIBHO OCYILECTBISATH MOUCK, aHAJU3, CACTEMATHU3aIMI0 U UHTEPIPETALINIO NH-
dbopMaluu pa3InYHbIX BUIOB U GOPM NpECTaBICHUS

CO3/1aBaTh TEKCTHI (PU3NYECKOTO COACPIKaHUS B pa3IMUHbIX (popMaTax ¢ yuéTtom
Ha3HaYeHUs HHPOPMAIINH U LEIeBON ayTUTOPUH, BHIOMPAs ONTUMAIbHYIO POpMY
IIpEJICTAaBICHMS U BU3YyaIU3alliu.

OLCHUBATH JOCTOBCPHOCTDH I/IH(l)OpMaI_[I/II/I

UCIIOJIB30BATh CPeACTBA MH(POPMAITMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJOTUM B
pelIeHnH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX 33]1a4 C COOJIIO-
JeHUEeM TPeOOBaHMM SPrOHOMUKH, TEXHUKH O€30IMaCHOCTH, TUTUEHBI, pecypcocOe-
pPEXKEHHUs, TPABOBBIX U ATHUECKUX HOPM, HOpM HH(OPMaIIMOHHON 6€301MacHOCTH

HBEPCAIbHBIC KOMMYHUKATHUBHLIC JeCcTBUA:

)

obuwenue:

OCYHICCTBJIAATb KOMMYHHKAIIMHU HA YPOKaAX (1)I/I3I/IKI/I Hu BO BHCypO‘lHOﬁ ACATCIIbHOCTH,

PaCrio3HaBaThb NPCAINIOCHIIIKN KOH(bJII/IKTHI)IX CI/ITyaIII/If/'I " CMAT4YaTh KOH(l)JII/IKTI)I

pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOK TOYKY 3PEHUS C UCTIOIb30BAHUEM SI3BIKOBBIX
CpEJICTB

0)

COBMECMHAA 0eAMEIbHOCHLb:

MOHMMATh U UCTOJIb30BaTh MPEUMYLIECTBA KOMAHIHOM U MHAMBUAYAJIbHON pabOTHI;
BBIOMPATh TEMAaTHKY U METOJIbI COBMECTHBIX JIEHCTBUI C yUe€TOM OOILUX HHTEPECOB U
BO3MOX>KHOCTEM KaKJIOTO 4ICHA KOJUIEKTHBA

IIPUHUMATh LIEJIM COBMECTHOM E€ATEIBHOCTH, OPIraHU30BBIBATh U KOOPJIHMHUPOBATh
JEUCTBHUS 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JCHUCTBUMN, PACIIPENEIATh POJIU C
Y4€TOM MHEHHMH YYaCTHUKOB OOCYXKIaTh Pe3yJbTaThl COBMECTHON pabOThI

OIICHMBATh KAUECTBO CBOETO BKJIAJa U KaXKIOTO yYaCTHUKA KOMaH/bI B OOIIHIA pe-
3yJIbTaT MO pa3pabOTaHHBIM KPUTEPUIM

npejiaratb HOBbIC IPOCKTEI, OICHUBATD UACHU C ITO3ULIUHA HOBU3HLBI, OPUTMHAJIBHO-
CTH, HpaKTH‘IGCKOﬁ 3HAYNMOCTH

OCYHICCTBJIATD MO3UTUBHOC CTPATCTUICCKOC IMOBCACHUC B PA3JIMYHBIX CUTYyallUuAX,
IPOABJIATE TBOPYCCTBO U BOO6pa)KeHI/I€, OBITH HMHHUITUAaTUBHBIM

NBECPCAJIBHBIC PErYJISATHBHBIC JNEeHCTBUA:

CamMoopcanulIauui.

CaMOCTOSITENIFHO OCYILECTBIIATH MTO3HABATENBHYIO JESITEIbHOCTD B 001aCTH (PU3UKU
Y aCTPOHOMHUHU, BBISIBJIATH IPOOJIEMBI, CTAaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a-
Jla4y;

CaMOCTOSITENILHO COCTABJISITH IJIaH PEIICHUS MTPOOJIEMBI C YI€TOM UMEIOIIUXCS pe-
CypCOB, COOCTBEHHBIX BO3MOYXHOCTEH M MPEITOYTCHUN

AaBaTb OUCHKY HOBBIM CUTYAllUsIM

pacCHIMPSTh pAMKH y4€OHOTO ITPEIMETa Ha OCHOBE JIMYHBIX MPEITOYTCHUNA

JIenaTh OCO3HAHHBIM BBI60p, APpTYMCHTHUPOBATH €T0, 6paTL OTBCTCTBCHHOCTD 3a pPC-




LICHUE;
OLICHUBATh MPHOOPETEHHBIN OTIBIT

CHoco0CTBOBaTh (POPMHUPOBAHUIO U MPOSABICHUIO LIMPOKON 3pYIUIIMU B Pa3HbIX 00-
JacTSAX 3HAHUH, TOCTOSTHHO TOBBIIATH CBOI 00pa30BaTeNbHbIN U KYJIbTYPHBIH ypo-
BEHb

0) | camokoumpob:

JaBaTb OUCHKY HOBBLIM CUTYyallUsIM, BHOCUTb KOPPEKTUBEI B ACATCIbHOCTh, OLICHN -
BaTb COOTBCTCTBUC PC3YJILTATOB LCIIAM

BJIaJACTh HABbIKaMH IMO3HaBaTEIILHOM pe(i)J'IeKCI/II/I KaK OCO3HaHUsA COBEPITACMBIX z[eﬁ—
CTBUI U MBICIIUTEIILHBIX IIPONECCCOB, UX PC3YJILTATOB 1 OCHOBaHMUI

MCIIOJIb30BaTh prUeMbl pedIeKCHH JIJIs OLIEHKU CUTYyalluu, BBIOOpa BEPHOT'O perie-
HUS;
YMETb OIIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHUS M0 UX CHIKEHUIO

8) | IMOUUOHALHBLI UHMELIEKM:

CaMOCO3HAHUS, BKIIIOYAIOIIEr0 CIOCOOHOCTh NOHMMATh CBOE AIMOLIMOHAIBHOE COCTO-
sIHUE, BUJICTh HAIIPABJICHUS Pa3BUTHS COOCTBEHHON 3MOLIMOHAILHOM c(hepbl, OBITh
YBEPEHHBIM B ce0e

CaMOpPCTYJINPOBAaHNs, BKIIIOYAKOMECTO CAMOKOHTPOJIb, YMCHUC TPUHUMATL OTBCT-
CTBCHHOCTD 3a CBO€ IIOBCJICHHUC, CIIOCOOHOCTH aaalTUpPOBATHCA K SMOLIMOHAJIbHBIM
HN3MCHCHUAM U IIPOABIIATH FI/I6KOCTB, OBITh OTKPBITHIM HOBOMY

BHYTPEHHEN MOTHBAIMH, BKIIOYAOUIEH CTPEMIICHUE K JOCTUKEHHUIO LIEIU U YCIIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHUE JAECHCTBOBATh, UCXO/I U3 CBOMX BO3MOKHO-
cTen

SMIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MIOHUMATh 3MOLIMOHAIBHOE COCTOSIHUE JIPY-
T'HX, YIUTBIBATh €TO MIPU OCYIIECTBICHHH KOMMYHUKAIUH, CIOCOOHOCTh K COUYB-
CTBHUIO U COIIEPEKUBAHUIO

COIMAIbHBIX HABBIKOB, BKJIFOYAIOIIUX CTIOCOOHOCTH BHICTPAaUBATh OTHOILICHUS C JPY-
THUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3periaTb KOHYIUKTHI

2) | npunamue cedsa u Opyzux aroeii:

MNPUHHUMATDH 06651, IIOHHUMasA CBOM HCJOCTATKHU U JOCTOMHCTBA

MNPUHHUMATBb MOTHUBBI U APT'YMEHTBI APYTrUX Iroaein IIpU aHaJIN3€ PE3yJIbTATOB A€~
TCJIIBbHOCTH

IpU3HABaTh CBOE MPAaBO U MPABO JPYTUX JrOeH Ha OIIMOKH

IlIpeomemmnnie pezyromamot.
[IpeameTHBIE pe3ynbTaThl OCBOCHHS OCHOBHOM 0Opa30oBaTeIbHOM MPOTpaMMbI 00ecredun-
BalOT BO3MOJKHOCTH JajbHEHINEro YCHEemHOro npodeccnoHanibHOTO 00ydeHus u mpodeccuo-
HaJILHOM JIeATSIIHHOCTH.

Kox ITP

DOopMyIHPOBKA

ITP 1

J€MOHCTPHPOBATh Ha MPUMEPAX POJIb U MECTO GU3UKU B (POPMHUPOBAHUN COBPEMEH-
HOM HAay4YHOM KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTH, B
MIPAKTUYECKOU NeATEIbHOCTH JIIOJIEH;

I1P 2

YYHUTHIBATh TPAHUIIBI TPUMEHEHHS N3YYCHHBIX (DU3UYECKUX MOJIETICH: MaTepraIbHas
TOYKa, MHEPIHANIbHAS CUCTeMa OTCU€Ta, aOCOMIOTHO TBEPOE TENO, UICATHHBIN Ta3,
MOJIETI CTPOEHUS ra30B, KUIKOCTEH U TBEPABIX TEJ, TOUCUHBIN SJIEKTPUUECKHUH 3a-
psi IpU penieHnn (PU3NIEeCKUX 3a/1ad;

ITP 3

pacro3HaBaTh pU3HYECKUE SABIEHUS (ITPOILIECCH) M OOBSICHATh UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU CTPOEHHUS BEIIECTBA U SJIEKTPOAU-
HaMHKH: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHOE JBMKEHNE, CBOOOTHOE
MaJICHUE TeJN, IBUKEHHE N0 OKPYKHOCTHU, MHEPIIUs, B3auMoiericTBue Tel, 1uddy-




3usl, OPOYHOBCKOE JIBHKEHUE, CTPOCHUE KHUAKOCTEH U TBEPABIX TEJ, U3MEHEHHE
00BbEMa TeJ MPU HarpeBaHUM (OXJIAXKIEHUH), TETUIOBOE PaBHOBECHE, HCIIApEHUE,
KOH/JIEHCALlUsl, IIJIaBJICHUE, KPUCTANIN3alusl, KUIIEHHUE, BIIAYKHOCTh BO3/1yXa, IOBbI-
LIEHKE JaBJICHUs ra3a Ipy €ro HarpeBaHUM B 3aKPBITOM COCY/JIE, CBSI3b MEX/1y Mapa-
METpaMU COCTOSIHMS Ia3a B U30IIPOLIECCAX, JIEKTPpU3aLUs TeJl, B3aUMOJEHCTBUE 3a-
pSI0B;

I1P 4

OIMCBIBATh MEXAaHUUYECKOE IBUKEHHE, UCII0JIb3Ys (PU3HMUECKUE BETMUNHBL: KOOPIH-
HAaTa, I1yTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHJla, UMITYJIbC TENa,
KMHETHYECKasi SHeprusl, MOTeHIMalbHAas SHEPI s, MeXaH1uecKkas paboTa, MexaHu-
4yecKas MOILTHOCTb; PH OMHCAHUH MPABHIBHO TPAKTOBATh (PU3NUECKUN CMBICIT HC-
MI0JIb3YEMBIX BEJIMYMH, UX 0003HAYEHUS U €IUHULIbI, HAXOIUTb (POPMYJIbI, CBSI3bIBA-
IOLIHE JAaHHYIO (PU3MUECKYIO BEJTMUUHY C IPYTUMHU BEIMYMHAMU;

ITP 5

OIMCBIBATh U3yUYECHHBIE TEIJIOBBIE CBOMCTBA TEJ M TEIUIOBBIE SIBICHUS, UCIIOIb3Ys
¢u3nveckre BEIMYMHBI: JaBJIEHUE ra3a, TEMIIEpaTypa, CpeIHss KHWHETHYECKas SHEP
I'Msl XaOTHUYECKOTO JBMXKEHUS MOJIEKYJI, CPEIHEKBAIPATUYHASL CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPIus, padoTa ra3a, Ko3(pHUIMEHT IM0JIE3HOTO
JeWCTBUS TEIJIOBOTO JIBUTATEIIs; IPU ONMCAaHUU IPABUIIBHO TPAKTOBATh (pu3mnye-
CKHUI CMBICTT HCITOJIb3YEMbIX BEJIMYHMH, NX 0003HAYCHHS U €TUHHIIBI, HAXOAUTH Qop-
MYJIbl, CBSI3bIBAIOLIME JAHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTHMHU BEIMYMHAM;

ITP 6

OIMCHIBATh U3yUCHHBIC DIIEKTPHUECKUE CBOMCTBA BEIIECTBA U AIIEKTPHUUECKHUE SIBIIE-
HUS (TIPOLIECCHI), UCTIONB3YSI (PU3NYECKUE BETUIUHBL: JICKTPHUSCKHUN 3apsi, dJIeK-
TPHUUYECKOE TI0JIe, HAMPSHKEHHOCTH TOJIsI, HOTEHIINAJ, Pa3HOCTh MMOTEHIIUATIOB; ITPH
OIMCAHUM MPABUIILHO TPAKTOBATH (PM3MUYECKHI CMBICI UCIIOJIb3YEMBIX BEIMYHH, UX
0003HAYCHHS U eIUHHIIBI, YKA3bIBaTh (HOPMYJIbI, CBS3BIBAOIINE JAHHYIO (pH3UIe-
CKYIO BEJIMUUHY C APYTMMH BEJIHYHHAMH,

IP 7

aQHATM3UPOBATH (PUINICCKHUE MPOIICCCHI U SBIICHUS, UCIIONB3Ys (PU3NICCKUE 3aKOHBI
W OPUHIMIIBL 3aKOH BceMUpHOTO TsaroTenus, I, II u I 3akonsl HptoTOHA, 3aKOH CO-
XPaHEHHSI MEXaHUYECKON YHEPIUH, 3aKOH COXPAHEHUS UMITYJIbCa, IPUHLHUII CYIIEep-
MO3ULIMK CHJI, IPUHIIUI PaBHOIPABUS MHEPLMAIIBHBIX CUCTEM OTCUYETA, MOJIEKYJISP-
HO-KMHETUYECKYIO TEOPUIO CTPOCHHUS BEILIECTBA, FA30BbIC 3aKOHBI, CBSI3b CPEIHEMN
KHUHETUYECKOM SHEPTUU TETJIOBOTO JBMKEHUSI MOJIEKYJ ¢ aOCOTIOTHOM TeMIepary-
PO, IEpPBbIN 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPAHEHUS JIEKTPUUYECKOTO0 3aps/ia,
3akoH KynoHa, npu 3TOM pa3nuyath cI0BECHYIO (HOPMYIHUPOBKY 3aKOHA, €ro MaTe-
MaTHYECKOE BbIpaXXEHHE U YCIOBUS (TpaHMIIbl, 00JIaCTH) IPUMEHUMOCTH;

ITP 8

OOBSICHSTH OCHOBHBIC TIPUHIIUIIBI IEHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKHUX
YCTPOWCTB; pa3inyaTh YCJIOBHS UX 0€30MaCHOTO UCIIOJIH30BAHHUS B IIOBCETHEBHOM
KHU3HU;

I1P 9

BBIITOJHATD 9KCIICPUMCHTBI 11O UCCIICJOBAHUIO (1)I/I3I/IT-I€CKI/IX SIBJIEHUU U IIponeccoB €
HCIOJIb30BaHUEM IPSIMBIX, U KOCBEHHBIX H3MEPEHUM, TIPU ATOM (HOPMYIHPOBATH
npoOieMy/3aaqy v TUIIOTE3y Y4EOHOr0 SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3
MIPEIJIOKEHHOTO0 000PYAOBaHUS, TPOBOAUTH ONBIT M (OPMYITUPOBATH BHIBOIBI,

ITP 10

OCYILIECTBIIATh MPSMbIE U KOCBEHHbIE U3MepEHUsl PU3NUYECKUX BEJIMYHMH, IPU STOM
BBIOMPATh ONTHUMAJIBHBIN CIIOCOO M3MEPEHNUS U UCIIOJIB30BaTh N3BECTHBIE METOIbI
OILICHKH MTOTPENIHOCTEN N3MEPEHU;

IP 11

HCCIIEIOBATh 3aBUCUMOCTH MKy PU3NYECKUMU BEIMYMHAMHU C UCIIOJIb30BaHUEM
NPSIMBIX U3MEPEHUH, IPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATH Pe3yJib-
TaThI MOJIYY€HHOH 3aBUCUMOCTH (PU3MUECKHUX BEJIUYUH B BUE TaOJIUI U TpapUKOB,
JIEJIaTh BBIBOJIBI 10 PE3YJIbTATaM UCCIIEJOBAHMSI,

ITP 12

co0roAaTh MmpaBuiia 0€30MacHOro Tpy/ia IPpH MPOBEICHUH HCCIEA0BaHHUM B paMKax
y4eOHOTr0 SKCIEepPUMEHTa, Y4eOHO-UCCIE0BATENLCKON U MPOEKTHOM JeSITEIbHOCTH C
MCII0JIb30BAaHUEM U3MEPHUTEIbHBIX YCTPONUCTB U 1a0OpaTOPHOro 000PYIOBAHMS;

ITP 13

peliaThb paC‘{éTHBIe 3a/1a4yy C SIBHO 3aJaHHOM (I)HBH‘-ICCKOﬁ MOJCJIbIO, UCITIOJIB3YS (I)I/I-
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3MYECKHE 3aKOHBI U IPUHLIUIIBI, HA OCHOBE aHAJIN3a yCIOBUS 331a4K BEIOUpATh (u-
3UYECKYIO0 MOJIEIIb, BBIACTATH (PU3MUECKUE BETUUYNHBI U (OPMYIIbI, HEOOXOAUMBIE
JUIs €€ pelieHus, IPOBOAUTE PACUYEThl U OLICHUBATh PEAIIBHOCTD MTOJYYEHHOI'O 3Ha-
YeHUs1 PU3NIECKON BEITMUNHBL;

ITP 14

peliaTh Ka4eCTBEeHHbIE 3aJa4i: BHICTPAUBATh JIOTHUECKU HEITPOTUBOPEUHBYIO 11e-
MOYKY PacCyKJIEHUH C ONOPOI HAa U3YUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3nIe-
CKUE SIBJICHUS;

ITP 15

MCIIOJIb30BATh MPHU PEIICHUH YUeOHBIX 33a7]a4 COBpEeMEHHbIE HH(POPMAIIMOHHBIE TEX-
HOJIOTHHM JUIs IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUHU U IIPEICTABICHUS yueo-
HOW ¥ HayYHO-TIONYJISIPHOIM MH(OPMAIHH, TTOTYYEHHOW U3 PA3TUYHBIX HCTOYHUKOB,
KPUTHYECKH aHAJIM3UPOBATh MOJIY4aeMyI0 HH(OpMALHIO;

ITP 16

MIPUBOJIUTH PUMEPHI BKIIAZa POCCUUCKHX U 3apPYOCIKHBIX YUEHBIX -(DU3UKOB B pa3-
BHUTHE HAYKH, OOBSICHEHUE TIPOLIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTHIA;

ITP 17

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B IOBCEIHEBHON )KU3HU AJ1s o0ec-
nedyeHus: 0e30MacHOCTH MPHU OOpaIeHUH ¢ TPUOOPAMHU M TEXHUYECKUMHU YCTPOii-
CTBAaMH, JUUIsl COXPAHEHUS 310pPOBbS M COOIIOIEHUS] HOPM SKOJIOTMUYECKOT0 MOBEe-
HUsl B OKpYKarole cpee;

ITP 18

paboTaTh B rpyIIE C BHITOJIHEHUEM PA3INYHBIX COIIMAIBHBIX POJICH, MIIaHUPOBATh
paboTy rpymIbl, pallMOHAIIEHO PACHIPEIEIIATh O0sI3aHHOCTH U TUIAHUPOBATH JIes-
TEIHHOCTh B HECTAH/IAPTHBIX CUTYaIIUAX, a/IEKBATHO OLIEHUBAThH BKJIAJ KaXKOTO U3
YYaCTHUKOB I'PYIIIBI B pEIEHUE pacCMaTpUBaeMoil MpoOIeMBbl.

ITP 19

J€MOHCTPHPOBATh Ha MIPUMEPAX POJIb U MECTO GU3UKU B POPMHUPOBAHUU COBPEMEH-
HOM HAay4YHOM KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTH, B
IIPAKTUYECKOH EATEIILHOCTH JIFOJIeH, 1IeIOCTHOCTh M €IMHCTBO (PU3NYECKON KapTH-
HBI MUDA;

ITP 20

YUUTBIBATh TPAHUIBI IPUMEHEHUS U3YUYCHHBIX (PU3NYECKUX MOJETICH: TOUSUHBIN
NEKTPUYECKUH 3apsizl, JIyd CBETA, TOUECUHBIM HCTOUYHUK CBETA, siIEpHAsi MOJEIIb aTo-
Ma, HYKJIOHHAsI MOJI€JIb aTOMHOTO s/1pa NpY pellleHnU PU3NYECKUX 3a/1ay;

ITP 21

pacrio3HaBaTh (hpu3nUYecKHe sBJIeHUs (IPOLECChl) U OOBSICHATH UX HA OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKHU ¥ KBAHTOBOW (DM3UKH: DJIEKTPUIECKasi TPOBOIUMOCTb, TEILIOBOE,
CBETOBOE, XUMUYECKOE, MarHUTHOE JIEHCTBHSI TOKA, B3aUMO/ICHICTBHE MarHUTOB,
AJIEKTPOMArHUTHAS WHAYKIUS, TEHCTBUE MAaTHUTHOTO TOJISl Ha MTPOBOIHUK C TOKOM
U JIBIXKYIIMNACS 3aps[l, JIeKTPOMAarHUTHbIE KOJIEOaHUs U BOJIHBI, IPAMOJIMHENHOE
pacnpocTpaHEeHHUE CBETa, OTpaKEHUE, IpeJoMIIeHUe, nHTeppepeHus, tudpakuns u
MOJISIpU3ALUs CBETa, UcHepcHs cBeta, (hoTornekTpuueckuit 3¢ ekt (hotorddexr),
CBETOBOE JIaBJICHNE, BOSHUKHOBEHNE JIMHEIUaTOT0 CIEKTpa aToMa BOJIOPOAA, €CTe-
CTBEHHAsl M HCKYCCTBEHHAsl pa/IOAKTUBHOCTb;

TP 22

OTMCHIBATh U3yYEHHbIE CBOICTBA BEILIECTBA (3JIEKTPUUECKHE, MarHUTHBIE, ONITHYE-
CKHE, HJIEKTPUUECKYIO TPOBOIMMOCTh PA3IMUHBIX CPE) U JIEKTPOMArHUTHBIE sBJIE-
HUs (TIpOLIeCChl), UCTIONB3YS (U3NYECKUE BEIUUNHBI: SJIEKTPUUECKUN 3apsi, CUila
TOKA, JIEKTPUUECKOE HANPSIKEHUE, SIEKTPUUECKOE COIIPOTUBIIEHHUE, PA3HOCTD I10-
TEHIMAJIOB, JIEKTPOJIBWKYIIAs CHJIa, padoTa TOKa, MHIYKIMS MATHUTHOTO IOJIA,
cwia Amnepa, cuiia JIopeHna, MHAYKTUBHOCTh KaTyLIKH, SHEPTHsI dJIEKTPUUECKOTO U
MarHuTHOTO MOJIEH, IEPHO U 4acTOTa KoJeOaHHil B KosieOaTeIbHOM KOHTYpE, 3apsij
U CHJIa TOKA B MPOLIECCEe TAPMOHUYECKUX IEKTPOMArHUTHBIX KojeOaHui, poKycHOe
paccTosiHue U ONTUYECcKasi CUJia JIMH3bI, IPU ONKUCAHUU MPABUIBHO TPAKTOBATH (HU-
3UYECKHI CMBICI UCTIOIB3yEMBIX BETMUYMH, X 0003HAUEHUS U €JMHUIIBI, YKA3bIBATh
(hopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BETUUYHUHY C IPYTMMH BEJITUYMHAMY,

ITP 23

OIMUCBIBATHh U3YYCHHBIC KBAHTOBLIC SIBJICHUSA U ITPOLCCCHI, UCIIOJIb3YA (bI/ISI/I‘-ICCKI/IC
BCJIMYHHBI: CKOPOCTB 3JICKTPOMAarHMTHBLIX BOJIH, JJJIMHA BOJIHBI U 4aCTOTa CBECTA,
OHCPIUA U UMITYJIEC (bOTOHa, Nepruona mnojrypacianga, SHEprus CBA31U aTOMHBIX SJEP,
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P OMUCAHUM MPABUIIBHO TPAKTOBATh (PU3UYECKUIN CMBICI UCIIOJIb3yEMbIX BETH-
YHH, UX 0003HAUCHUS U CIUHUIIBI, YKA3bIBATh (POPMYIIBI, CBA3BIBAIOINIUE TAHHYIO
(bu3MYECKYIO BEIMYUHY C APYTUMU BEIHMUYMHAMU, BBIYUCIATH 3HAUCHUE PU3NUECKON
BEJTMYHHEI;

ITP 24

aHAJIM3UPOBATh (PU3NYECKHUE MPOIIECCHI U SIBICHUS, UCTIOIb3YsI PU3NUECKUE 3aKOHBI
Y IPUHLUIBL: 3aK0OH OMa, 3aKOHBI I10CJIEI0BATENBHOTO U N1apaJlJIEIbHOIO COEAUHE-
HUS IPOBOJHUKOB, 3aKoH Jlxkoyns—JIeHna, 3aKkoH 3JIeKTPOMarHUTHON MHAYKIUH,
3aKOH MPSIMOJIMHEIHOIO PaclpOCTPaHEHMsI CBETA, 3aKOHBI OTPAYKEHUS CBETA, 3aKOHbI
MpesIOMIICHUs CBETa, ypaBHeHHE DHHIITEHA U1 poTodPdeKTa, 3aKOH COXpaHEHUS
SHEPrUH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/a,
3aKOH COXPaHEHMsI MacCOBOTO YHCIIa, MOCTyaThl bopa, 3aKoH painoaKTUBHOTO
pacmaza, Ipy 3TOM pa3nyarh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €r0 MaTeMaTuye-
CKO€ BBIpKEHHUE U YCIOBUS (IpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

ITP 25

ONpeIEATh HAMIPaBJICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO TOJISl IPOBOIHUKA C TO-
KOM, cuJjibl Amriepa u cuiibl JIopeHiia;

ITP 26

CTPOUTH U OMUCHIBATH N300paKeHHE, CO3/I1aBaeMOe TUIOCKUM 3€pPKajiOM, TOHKOU
JIMH30M;

I1P 27

BBIITOJHATD 9KCIICPUMCHTBI 11O UCCIICJOBAHUIO (1)I/I3I/I‘IGCKI/IX SIBJICHUU U IIponeccoB C
HCIIOJIb30BAHUEM TIPSAMbIX, B KOCBEHHBIX HU3MEPEHUIL: TPU 3TOM (HOPMYIHPOBATH
po0ieMy/3a1aqy ¥ TUIOTe3y y4eOHOT0 SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3
MPETI0KEHHOT0 000PY/I0BaHHsI, IPOBOIUTH OMBIT U (HOPMYIIUPOBATH BHIBOJIBI;

ITP 28

OCYIIECTBISTH MPSMbIE U KOCBEHHBIE U3MEPEHHUS (PU3NICCKUX BEITMYNH, IIPU ITOM
BBIOMPATh ONTHUMAJIBHBIN CIIOCOO M3MEPEHUS U UCIIOIb30BaTh U3BECTHBIE METO/IbI
OLICHKH ITOIPEIIHOCTEN U3MEPEHUN;

ITP 29

HCCIIeI0BATh 3aBUCUMOCTU (PU3NYECKUX BEJIMUUH C UCIIOIb30BAHUEM IIPSIMBIX U3MeE-
PEHHIA: TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCUPOBATH PE3yIbTATHI OTYUCH-
HOM 3aBUCUMOCTH (pU3MUYECKUX BEJIMYMH B BU€ TAOIUL U IPaUKOB, J1eJ1aTh BHIBO-
Jbl 110 PE3YJIbTaTaM UCCIIEOBAHNUS;

ITP 30

co0oIaTh MmpaBuiia 0€30MacHOro TPy/a MPH MPOBEACHNUN MCCISIOBAaHHA B paMKax
y4eOHOTr0 3KCIEepUMEHTa, y4eOHO-UCCIe10BATENbCKON U MPOEKTHOM JesITEIbHOCTH C
MCII0JIb30BAHUEM U3MEPHUTEIBHBIX YCTPONUCTB U 1a0OpaTOPHOro 000PYJOBaHMS;

ITP 31

peuaTrb pvaéTHBIe 3aaa4u C ABHO Sa,Z[aHHOﬁ (I)H3I/I‘leCKOI>’I MOZCIIbIO, UCIIOJIB3Ys (I)I/I—
S3UYCCKHEC 3aKOHBI U ITPUHIHUIIBI, HA OCHOBC aHa/JIM3a YCJIIOBHA 3aJa4u BI)I6I/IpaTI> (1)I/I-
SUYCCKYI0 MOJCJIb, BEIACIATD (I)I/IBI/ILIGCKI/IC BCJIIMYWHBI 1 q)OpMy.]'ILI, HGO6XOI[I/IMBIG
IS €€ peuicHus, IPpOBOAUTH pvaéTBI " OOCHUBATH PCAJIBHOCTD IMOJIYYCHHOI'O 3Ha-
YCHUA q)H3quCKOﬁ BCJINYHHBI,

ITP 32

peliaTh KA4YE€CTBCHHBIC 3aJa4u: BbICTPANBATDH JIOTUUCCKN HECIIPOTUBOPCUMUBYIO 1IC-
IMOYKY paccymneHHﬁ C OHOpOﬁ Ha U3YYCHHBIC 3dKOHbI, 3dKOHOMECPHOCTH U (I)I/I3I/I"Ie—
CKHC SABJICHU,

ITP 33

HCIOJIb30BATh MPU PElIeHUH YUeOHbIX 3ajjau COBpEeMEHHbIE HH(POPMAILIMOHHBIE TEX-
HOJIOTUH JJIsl TOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMH U MIPE/ICTaBICHUS yueO-
HOW M Hay4yHO-TIONYJISApHOI MH(OpMAIMH, TOTYYEHHOM U3 Pa3TUYHBIX HCTOYHUKOB,
KPUTHYECKH aHAJIU3UPOBATh NOJy4aeMyI0 HHPOPMAIHIO;

ITP 34

0OBACHATH IMPUHIUIIBI JIeNCTBUSA MalInH, HpI/I60p0B N TCXHHUYCCKHX YCTPOﬁCTB, pas-
JINYaThb YCJIOBUA UX 0e30MacHOro NCIOJIb30BAHUS B HOBCC}IHGBHOﬁ KHU3HH,

ITP 35

MIPUBOJIUTH MPUMEPHI BKIIAZa POCCUNUCKUX U 3apYOEIKHBIX YUEHBIX -(DU3UKOB B pa3-
BHUTHE HAYKH, B 00BSICHEHHE TTPOILIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTHI;

ITP 36

HCII0JIB30BATh TCOPETUICCKUEC 3HAHUA T10 (1)I/ISI/IK6 B HOBCGHHGBHOfI KHU3HU I obec-
nedeHus: 0e30MacHOCTH NP 0OpalleHUH ¢ TPUOOPaMU M TEXHUYECKUMHU YCTPOii-
CTBAMH, JUIsl COXPAHEHUS 310POBbS M COOIIOIEHUS] HOPM HKOJIOTHUYECKOTO OBEE-
HUs B OKpYKaloLIEeN cpene;

11




ITP 37

paloTaTh B rpymIie ¢ BHITOJHEHUEM PA3IMYHBIX COLMATIBHBIX POJIEH, INIAHUPOBATh
paloTy rpymimsl, pallMOHAIBHO PACHPEICATh 00SI3aHHOCTH U INIAHUPOBATH J1Es-
TEJIbHOCTb B HECTAHJIAPTHBIX CUTYallUsAX, aICKBATHO OLIEHUBATh BKJIAJ Ka)KIOT0 U3
YYaCTHUKOB TPYIIIBI B PEHICHUE pACCMAaTPUBAEMON TPOOIEMBI.

1.4. Kontu4ecTBO 4acOB HA OCBOEHHE MPOrPaMMBbI Y4eOHOT0 MpeAMeTa:
00beM 00pazoBaTebHOM porpaMmel - 108 yacoB, B ToM uucie:

BO B3aMMOJICUCTBUU C TpenoaaBarenem -108 gacos.
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2. CTPYKTYPA U COAEP KAHUE YUYEBHOI'O IPEJIMETA

2.1. O0beM yueOHOro npeaMera U BUAbI Y4eOHOI padoThl

Buna yueOHoii padoThl Kon-Bo | O6bem
4acoB
O6beM 00pa3oBaTe/IbHON MPOrpaMmbl (BCero) 108
YueOHas HArpy3Ka BO B3aUMO/IeliCTBUHU ¢ TMpenojgaBaTeieM 108
(Bcero))
B TOM YHUCJIC:
TEOPETHYECKOE 00yUeHne 38
MIPAKTUYECKHE 3aHATHUS 68
71a00paTOPHBIE 3aHATHS
KOHTPOJIbHBIE paOOTHI
mud. 3a4er 2
IK3aMeH

HUmoeosas ammecmayus 6 hopme ougpzauema
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2.2. TemaTH4yecKHii NJIaH U cojlep:kaHue YueOHOTro nmpeamera «Du3nka»

HanmenoBanme pasae- Conep:xkanue y4yeOHOro MaTepuaJa, JadopaTopHble U MPAKTHYECKHUE PA0OTHI Oo0bem Konabt
JIOB U TeM 4acoB IIPEIMETHBIX
pe3yibTaToB,
dopmupoBaHUIO
KOTOPBIX CIO-
COOCTBYET dJie-
MEHT IIporpam-
MBI
Pa3znen 1. ®u3uka u MeTOAbI HAYYHOI'0 IIO3HAHUS 2
Coaep:xaHyue yu4e0OHOI0 MAaTEPHAJIA 2
1.1.®0u3uka u me- |1 |Pusuka — Hayka o npupojae. Hayunsie MeTOIbI MO3HAHUS OKpYXKaroiiero Mupa. Pois sxcnepu- 2 [P 1
TOAbI HAYYHOI'O I10- MEHTa U TEOPUH B IIPOIIECCE MTO3HAHUS IPUPOJIbL. DKCIIEpUMEHT B u3uke. MonenupoBanue Gpusu-
3HAHUA YECKHX SBJICHUH U IporeccoB. Hayunsle runorespl. @usndeckre 3aKk0Hbl U TeOpHH. [ paHuisl
NPUMEHUMOCTH (pu3ndeckux 3akoHoB. [Ipuniun coorBercTBus. Ponb u Mecto husuku B hopMu-
POBaHHMH COBPEMEHHON HAyYHOM KapTUHBI MUPA, B IPAKTHYECKON IEATEIBHOCTH JIFOAECH
Pa3nes 2. Mexanuka 16
Coaep:xaHue yueOHOI0 MaTEpPHAaJIa 2
1 |Kunemaruka. Mexannueckoe aBrxeHne. OTHOCUTEIBHOCTh MEXAaHUUECKOTO ABrkeHusd. CucreMa 2 IIP 2, I1P 17, TIP
otcuéra. Tpaekropus. [lepemenienne, CKOPOCTh (CpeaHsIsi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U 27, 1P 34
YCKOpPEHHUE MaTepUaIbHON TOYKHU, MX IIPOEKIIUN HA OCU CUCTEMBI KOOpaAnHAT. ClI0XKEHHUE NepeMe-
LICHUH U CIIOKEHUE CKOpOocTeld. PABHOMEPHOE M PABHOYCKOPEHHOE NIPSIMOJIMHEWHOE JBUKEHUE.
I'paduxy 3aBHCHMOCTH KOOPIUHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MepeMELIeHUs] MaTepHaIbHON
TOYKHU OT BpeMeHH. CBOOOIHOE TaicHue. Y CKOpeHne cBOOOHOTO maneHus. KpuBonunelinoe aBu-
KeHue. [[BukeHre MaTepUallbHOM TOUKH 110 OKPY>KHOCTH C ITIOCTOSIHHOM 110 MOJYJII0 CKOPOCTBIO.
2.1. Kunemartuka VrioBas CKOpOCTb, TMHEIHAs ckopocTk. Ilepro u yactora oOpaienus. LleHTpocTpeMuTeNEHOE
yckopenue. TexHnueckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHUE: CIIMIOMETP, IBUKEHUE CHA-
PSAOB, IENHBIE U peMEHHBIE NTepelaun
IIpakTHYeckue 3aHATHA
1 |Pemenue 3amau no teme «T'paekropus, MyTh MepeMeIIeHNE, pABHOMEPHOE PABHOYCKOPEHHOE Mpsi- 2 ITP 2, I1P 3,
MOJIMHENHOE IBHKEHHUE) 11P14, ITIP 37
2 [Pemenue 3a1au o reme «CB0oOOIHOE MajieHUE Tena. J[BUkKEHHE 0 OKPYKHOCTH 2 P 2, 11P 3
Conep:xanue yueOHOro MaTepuaJia 2

2.2, JlnHamMHuKa
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Juuamuka. [lpunnun orHocuTensbHocTH ["anuies. [lepsiil 3akoH HbtoToHa. MHepunaibHbIE CH-
creMbl oTcuéta. Macca tena. Cuna. [Ipunnun cynepnosunuu cwi. Bropoi 3akon HeroToHa miis
MaTepuaibHOU Touku. Tperuii 3akoH Hbl0TOHA AJ11 MaTepuallbHBIX TOYEK. 3aKOH BCEMHPHOTO Tsi-
rorenus.Cuna tsokectu. [lepBas kocmuueckast ckopocts. Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenue. Buasr Tpenus (mokosi, ckoiabxeHus, kauenus ). Cuiia tpenus. Cyxoe Tpenue. Cuiia TpeHus
CKOJIB)KEHUS U cuiia TpeHus nokos. Koagdunuent tperns. Cuiia COMPOTUBIICHUS MPU JIBHKEHUU
Tena B JKUIKOCTH uiM raze. [locTynaTenbHoe U BpallaTeslbHOE IBHKEHHE aOCOIIOTHO TBEPIOTO
Tena. MOMEHT CHJIbI OTHOCUTENBHO OcU BpalleHus. [lnedo cuibl. YcnoBus paBHOBecHs TBEPIOTO
Tena. TexHuyeckue yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: MOJIIUIHUKY, JABM)KEHUE HCKYC-
CTBEHHBIX CITYTHUKOB

ITP 2, I1P 3, TIP
7,11P 8, I1P 17,
ITP 27

IIp

AKTHYECKHUEC 3aHATUA

1

JlabGopaTtopHast pabora «McciaenoBanue ABHKEHUS Tela MO I€MCTBUEM TOCTOSTHHOU CHJIBI

[1P 4

2

Pemenue 3anau na temy «Tpenue. Buasl Tpenus. Koadduuuent tpenus. MOMEHT CHIIBI»

I1P 4

2.3.
3aKoHBI COXpaHEHUs B
MeXaHHKe

Coaep:xaHue y4eOHOI0 MAaTEPHAJIA

1

3aKoHbI COXpaHeHUs] B MeXaHUKe. VIMIynbc MaTepraabHON TOUKH (Tella), CUCTEMbl MaTepHasb-
HBIX TOYEK. MIMIysbC cuiibl 1 U3MEHEHNE UMITYyJIbca Tejla. 3aKOH COXpaHeHUs UMIyibca. PeakTus-
Hoe aBKeHue. Pabota cuiibl. MommHocTs cuitbl. Kunetnueckast sHeprust MaTepuaibHOM TOUYKH.
Teopema 06 u3sMeHeHUH KMHETUYECKOM aHepruu. [loTeHnuanpHas sneprus. [loTeHuanbHas sHep-
rust ynpyro aeopMupoBaHHOU NpyKuHbL. [loTeHIManbHas 3Heprus Teaa BOIM3HM MOBEPXHOCTH
3emiu. [loTeHManbHbIE U HEMOTEHLIMAIbHbIE CHIIbL. CBS3b paOOThl HENOTEHIIUATBHBIX CUJI C U3-
MEHEHUEM MEXaHUYECKON DHEPTUH CUCTEMBI TENl. 3aKOH COXPAaHEHHSI MEXaHUYECKON YHEPIHH.
VYipyrue u Heynpyrue CTOJIKHOBEHHs. TeXHUYECKHE YCTPOUCTBA U IPAKTUYECKOE IIPUMEHEHHUE:
BOJOMET, KONIEP, NPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET

NN NN D

TIP 8, TIP 14, TP
27, TIP 34, TTP
37

IIp

AKTHYECCKHUEC 3aHATHUA

1

Pemienue 3aga4 Ha TEMY «PaboTa cuibl. MOIIHOCTH CHUJIBI. 3akoH COXpPAaHCHUSA UMITYJIbCA. 3akoH
COXpPAaHCHUIA MEXaHUYECKOM OHCPIUU »

TP 13, IIP 15

Paznen 3. MoJiekyasipn

ast pU3UKA ¥ TEPMOAMHAMHUKA

16

3.1.
OcCHOBBI MOJIERYJISIP-
HO-KHHETHYECKO
TEeOpHH

Coaep:xxaHue yueOHOr0 MaTepHuaJia

N

1

OCHOBBI MOJICKYJISIPHO-KHHETHYeCKO# TeopruH. OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHO-
KHHETHYECKOW TEOPUHU M X ONBITHOE 000cHOBaHUEe. bpoyHoBckoe nBmkenue. nddys3usa. Xapak-
Tep IBUKEHUS M B3aUMOJICHCTBUS YacTULl BellecTBa. Moienu cTpoeHus ra3oB, KHUAKOCTEN U TBEP-
JIBIX TEJT M O0BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJIeseil. Macca u pa3mMepbl MOJIEKYJI.
Komnuectso BemecTsa. [loctossHHas ABorazpo. TemnoBoe paBHoBecue. TemnepaTtypa u €€ usme-
penue. [llkana Temnepatyp Llenbcusa. Monens uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKY-
JSIPHO-KMHETHYECKOW TEOPUHU MJICIBHOTrO ra3a. AGCONIIOTHAS TeMIepaTypa Kak Mepa cpeJHel Ku-

ITP 5, I1P 17
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HETHYECKOM SHEPruM TEIUIOBOrO ABMKEHMS yacTull ra3a. [Illkamna remnepatyp KenbBuna. ['a3oBbie
3aKkoHbl. YpaBHenne MenneneeBa—Knanelipona. 3akon Jlanstona. M3omporieccsl B UjieaabHOM Ta-
3€ ¢ TIOCTOSIHHBIM KOJIMYECTBOM BelecTBa. [ paduueckoe npeacrapieHue H30MpoIeccoB: U30TeP-
Ma, U30X0pa, n300apa. TexHu4YecKrue yCTpOCTBa U MPAKTHYECKOE IPUMEHEHUE: TEPMOMETP, Oa-
pOMeETp

HpaRTn'{ecmle 3aHATHUSA

Pemenue 3anau Ha remy «OcHoBHOE ypaBHeHre MKT. YpaBHeHre COCTOSIHUS HI€IabHOTO Ta3ay

ITP 5, ITP 17

Pemrenne 3a1a4 Ha TEMY «I"a30BBIC 3aKOHBI

ITP 5, ITP 17

3.2.
OcHOBBI TEPMOIMHA-
MHKH

Co

ACPKAHUEC y'{eﬁﬂoro MaTepuaJia

1

OcHoBBI TEpMOAUHAMUKH. TepMoMHaMuyecKas cucreMa. BHyTpeHH:s SDHEprus TEpMOJIUHAMU-
YECKOM crucTeMbl U ciocoObl €€ n3meHenust. KoanuecTBo TernoTel U padboTa. BHyTpeHHAs sHeprus
OJIHOATOMHOT'0 MJI€aJIbHOIO ra3a. Buabl Tenonepenayn: TeIIONPOBOIHOCTb, KOHBEKLINSA, U3IIyde-
HHe. YenbHas TeIUI0EMKOCTh BenecTBa. KommuecTBo TemoTs npu Temonepenaye. [lonstue 06
anunabatHoM nporiecce. [lepBblit 3aKoH TepMouHaMUKH. [IpruMeHeHne nepBoro 3akoHa TepMOIH-
HaMHKH K n3omnporeccam. [ padudeckas nHTeprnpeTanus padoTsl ra3a. Bropoii 3akoH TepMoanHa-
muku. HeoOpatumocts npouieccoB B pupoze. TennoBbie MamnHbl. [IpuHiune! neiictBus Temso-
BbIX MamuH. [IpeoOpa3oBanus sHepruu B TeoBbIX MamuHax. Koaddumuent nonesHoro gei-
cTBUs TeruioBoi MamuHbl. [{ukn KapHo 1 ero koagduiuueHT none3Horo aeicraus. JKoaoruye-
CKHe TIpo0JIeMbl TEII0PHEPTeTUKU. TeXHNYeCKe yCTPOMCTBA U MPAKTUYECKOE IPUMEHEHHUE: IBU-
ratesib BHYTPEHHEr0 CropaHusi, ObITOBOM XOJOIMIBHUK, KOHAUIIMOHED

NINDN DN

ITP 7, I1P 5, TIP
27, 11P 34

HpaKanecmle 3aHATHUSA

1

Pemienue 3aga4d Ha ((HpI/IMeHeHI/Ie MEpBOro HavaJla TCPMOANHAMUKUN»

ITP 10, ITP 13

2

Pemenue 3anau Ha «KIIJ[ TenmoBoro asurartess»

TP 11, TIP 13,
TP 15, TIP 17

3.3.
ArperaTtHblie COCTOSI-
HHUs BemiecTBa. Paso-

BbI€C HePEXOZIbl

Coaep:xanue y4eOHOIro MaTepHuaJa

N

1

ArperaTHble cocTOsiHUS BellecTBa. Da3oBble nepexos! [lapoodpasoBanue u konaeHcanus. Hc-
MNapCeHHUEC U KUIICHHUC. AOcoiroTHas 1 OTHOCHUTEIIbHAS BIIAYKHOCTD BO31yXa. HaCI)IHICHHBIfI mnap.

VY nenpHas TemioTa napoodpa3zoBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KMIIEHUs OT JaBjieHus. TBépaoe
teno. Kpucramnnueckue u amopgHbie Tesa. AHU30TPONHs CBOMCTB KpUCTAILIOB. JKUaKue Kpu-
ctaybl. CoBpeMeHHble MaTtepHuaibl. [1naBienne u kpucraumsanys. Y JespHas TEMIoTa MyIaBiie-
Hus. CyOnumanus. YpaBHEHHE TEIIOBOro OanaHca. TexHuueckue ycTpoicTBa U IPAKTUYECKOe
IIPUMEHEHHUE: TUTPOMETP U IICUXPOMETP, KATOPUMETP, TEXHOJIOTHUHU ITOJIy4EHUSI COBPEMEHHBIX Ma-
TEPHUAJIIOB, B TOM YHUCJIC HAHOMATCPHUAJTIOB, U HAHOTCXHOJIOTUH

ITP 17

Ip

AKTHYECCKHUE 3aHATUSA
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1

Pemrenne 3aaa4 Ha TCMY «AOCOJIIOTHAsI U OTHOCUTEJIBbHAS BIAYKHOCTh BO3ayXa»

ITP 12, ITP 13

Pa3nen 4. DaekTpoanHaMuka

18

4.1. DuexkTpocTaTuka

Conep:kanue y4eOHOIro MaTepuaa

1

DJIEKTPOCTATHKA. DJIEKTPU3aLMs Tel. DIEKTpUdeckuil 3apsaj. JBa Buaa 3IeKTPUUYECKHUX 3apsI0B.
[TpoBOHMKY, TUAIIEKTPUKH U MOJIYIPOBOAHUKU. 3aKOH COXPaHEHMsI 3JIEKTPUUECKOro 3apsa. B3a-
uMozeiicTBue 3apsanoB. 3akoH Kynona. TodeuHbIN 3JIEKTPUUECKHUI 3apsi. DJIEKTPUUECKOE MOJE.
Hanpsx€HHOCT 3mekTpuueckoro nossd. [IpyHIun cyneprnosunuu 3iaeKTpudeckux mnosiel. JInauu
HANpsDKEHHOCTH JIEKTPUUECKOTro 1nouist. PaboTa cuin anekrpocratudeckoro nois. [lorenuunan. Pasz-
HOCTb MOTEHUUANOB. [IpOBOAHUKY U AUANEKTPUKH B 3JEKTPOCTATUUECKOM HoJe. JAuanekTpuueckas
IPOHULAEMOCTb. JNEKTpPoEMKOCTb. KoHaeHcaTtop. DIeKTpOEMKOCTb IJIOCKOIO KOHAEHCATOpA.
OHeprus 3apsyKEHHOrO0 KOHJEHcaropa. TeXHHYECKHe YCTpPOMCTBA M NPAKTHUYECKOE NPUMEHEHHE:
AIIEKTPOCKOII, DJIEKTPOMETp, DIEKTPOCTaTHYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIPHOOPOB, KOH-
JICHCAaTOpP, KONUPOBAJIbHBIN annapar, CTpyHHbIN NPUHTED

ITP 6 TIP 7, ITP
13, IIP 15, I1P
17, IIP 35

Ip

AKTHYECCKHUEC 3aHATHA

Pemenue 3anau Ha Temy «3akoH Kymnona»

TP 13, TIP 17

Pemenue 3agau Ha TeMy «EMKOCTh KOHIEHCATOPA»

[P 13, ITP 17

4.2.
IHocTOAHHBIN JJIeK-
TpUu4eckuii TOK. Toxkn
B Pa3JIMYHbIX cpeaax

Coaep:kanue yueOHOro MaTepuaja

1

ITocTosinHbIN deKkTpUYecKHi TOK. TOKM B pa3iaMuHBIX cpelrax.NeKTpUYECKUN TOK. YCIOBUA
CYILIECTBOBAHMsI JJIEKTpUUecKoro Toka. Mcrounukn toka. Cuna Toka. [ToctosHusiil Tok. Hanpsixke-
Hue. 3akoH OMa Ui ydacTKa LeNH. DIEKTPUYECKOE CONPOTHUBIICHHE. Y AE€IbHOE CONPOTHBIICHHE
BemecTBa. [locnenoBaTensHoe, MapaljiebHOE, CMEIIAHHOE COEeIUHEHHE IMPOBOJHUKOB. Pabora
aNeKTpudeckoro Toka. 3akoH Jlxoymns—JIenna. MoImHOCTb IEKTPUYECKOTO TOKA. DIEKTPOJIBUKY-
1asi CUJIa U BHYTPEHHEE COMPOTHUBIIEHUE MCTOUHUKA TOKA. 3akoH OMa ISl MOJTHOM (3aMKHYTOH)
anekTpudeckoi 1enu. Koporkoe 3ambikaHue. DJIEKTPOHHASI IMPOBOJAUMOCTb TBEPJABIX METAJUIOB.
3aBUCHUMOCTb CONIPOTHUBIIEHUSI METAJIJIOB OT TeMmepaTypbl. CBEPXIPOBOAUMOCTD. JIEKTPUUECKUI
TOK B BakyyMme. CBoiicTBa ay1eKTpOHHBIX ITyukoB. [lomynpoBonnuku. CoOcTBEHHaAs U MpUMeEcCHast
IPOBOJUMOCTh HOJIYNpoBOJHHKOB. CBolicTBa p—N-nepexoxaa. IlomynmpoBoaHUKOBBIE MPHOOPHI.
DIEKTPUYECKUH TOK B PaCTBOpPaxX M PacCIUIaBaX dJICKTPOIUTOB. DJIEKTPOIUTHYECKAS JUCCOLUAIMS.
OneKTponau3. DJIEKTpUUYECKUH TOK B ra3ax. CaMOCTOSTENBHBII M HECAMOCTOSITENIBHBIN pa3psil.
Momnnus. 1lnazma. TexHHueckue ycTpoWcTBa M IPAKTUYECKOE NMPUMEHEHUE: aMIIEpMETpP, BOJbT-
METp, PeocTaT, ICTOUHUKHU TOKa, 3JIEKTpOHArpeBaTebHbIe MPUOOPHI, HIEKTPOOCBETUTENBHBIE MTPH-
O0pBI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH U0/, TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOIYIPO-
BOJHMKOBBIN IUOJ, FaJIbBaHUKA

NN N D

TIP 17, TIP 24,
TIP 34, TIP 35
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IIp

AKTHYECKHEC 3aHATHUA

1

Pemenue 3amau Ha Temy «3akoH Oma. [locnenoBarenbHOe TapaIeIbHOE COSANHEHUE IPOBOTHH-
KOBY»

[P 13, ITP 17

2

JlabopaTtopHast pabota «M3yuenue 3akona Omay

[P 13, ITP 17

4.3.
MarnuTtHoe moJie.
DJIeKTPOMarHUTHAasI
HHAYKIHS

Conep:xanue yueOHOro MaTepuaJia

1

MarnuTHoe noJie. JJeKTpoMaraiuTHass MHAYKuMs [locTosiHHble MarHuThl. B3auMoercTBue mo-
CTOSIHHBIX MarHuToB. MaruuTtHoe nose. Bekrop marautHod uHayKuuu. [IpuHnmn cynepnosuunuu
MarHUTHBIX Mojed. JInHuM MarHUTHOW WHAYKUuUHM. KapThHa JTUHMI MarHUTHOMW WMHIYKIIMU TIOJIS
MOCTOSIHHBIX MarHUTOB. MarHUTHOE 1OJI€ MPOBOJHMKA ¢ ToOKOM. KapTuHa JIMHUI MHAYKIIMU Mar-
HUTHOTO MOJIs1 JJIMHHOTO IPSIMOTO MPOBOAHUKA U 3aMKHYTOT'O KOJIBLEBOIO MPOBOJHUKA, KATYIIKH
¢ TokoMm. OnbIT Opcrena. B3anmoaeilictBue npoBoIHUKOB ¢ TokoM. Cuiia Amrepa, €€ MOaysb U
HarpaBieHue. Cuna JlopeHua, e€ Moayib U HanpaBieHue. [[BUkeHHe 3apsyKEHHON 4acTULbl B OJ1-
HOPOJHOM MarHuTHOM moje. PabGora cuisl JlopeHna. SIBieHue snekrpoMarHuTHON uHayknuu. [1o-
TOK BEKTOpa MarHUTHOM MHAYKIMHU. DJIEKTPOABMKYIIAS CUJIAa UHAYKUHUHU. 3aKOH 3JIEKTPOMAarHUT-
Hol mHaykuuu Dapanes. BuxpeBoe aneKTprUecKoe Mmosie. IJISKTPOABIIKYIIAS CUJla UHIAYKIIUHA B
MIPOBOJIHUKE, JBUKYILIEMCS IOCTYNATEIbHO B OAHOPOJAHOM MarHuTHoM mnoiie. [IpaBuiio Jlenua.
NHayKTUBHOCTE. SIBIEHWME CAaMOWHIYKIMU. DJEKTPOJBIDKYIIAs CUJa CAMOUHIYKIIUU. DHEPrus
MAarHUTHOTO IOJISI KATYIIKH C TOKOM. DJIEKTPOMarHuTHoe nosie. TexHnyeckue ycTpoucTBa U npakx-
THYECKOE IPUMEHEHHUE: TTOCTOSHHBIC MAarHUTHI, JIEKTPOMArHUTHI, AJIEKTPOBUTATEIb, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS N1€Yb

ITP 17, I1P 19,
I1P 25, I1P 27,
ITP 34, IIP 35

IIp

AKTHYECCKHUC 3aHATHUA

1

Pemienue 3aga4d Ha TEMY «CHUJIa AMnepa»

ITP 13

2

Pemenue 3a1ay Ha TeMy «DJI€KTpOMarHuTHAs HHAYKIIHS

I1P 13, ITP 34

Pa3pen 5. Koseoanus u

BOJIHBI

28

5.1.
MexaHnuueckne u
3JICKTp0MaFHI/[THbIe
Ko0JIeOaHus

Coaep:xaHue yueOHOI0 MaTEpPHAaJIa

1

Mexanudeckne u 3JIeKTPOMarHuTHbIe KoJsie0anus. KonebarenbHas cucrema. CBOOOHbBIE MeXa-
HU4Jeckue konedanus. ["apmonndeckue konedanus. I[lepuon, yacrora, ammauTyaa u ¢asza koaeda-
Hull. [Ipy>kuHHbIi MasTHUK. MaTemMaTuyeckuii MasTHUK. Y paBHEHUE TapMOHUYECKUX KOJIEOaHUH.
[TpeBparieHre sHEPrUn Npu rapMOHUYECKUX Kosebanusx. KonebarenbHplii KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KoJeOaHus B HealbHOM K0JieOaTeIbHOM KOHTYpe. AHAJIOTUSI MEX]ly MEXaHU-
YEeCKUMU M 3JIeKTPOMarHuTHeIMU KojieOanusimu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTUH B
uzeanbHOM Koje0aTenpHOM KOHTYpe. [IpencTaBienue o 3aTyxaromux kojaeOaHusX. BeiHyK1eHHbIE
MexaHu4deckue kojeOanus. Pezonanc. BeinykaeHHbIE lIeKTpoMarHuTHbIE Konebanus. [lepemen-
HbII TOK. CHHYCOHTaIbHBIN NIEPEMEHHBIN TOK. MOIHOCTh NEPEMEHHOT0 TOKA. AMIUIMTYJHOE U

NN

I1P 17, I1P 27,
I1P 34, ITP 36
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JIEHCTBYIOIIEE 3HAUCHHUE CUJTBI TOKA U HanpspkeHus. Tpanchopmarop. [IponsBoacTso, mepepada u
NOTpeOJICHUE IEKTPUUECKON S3HEPTUU. DKOJIOTMUECKUE PUCKHU IIPU IPOU3BOCTBE IEKTPOIHED-
run. KyiapTypa Ucrosib30BaHusl 3J€KTPOIHEPTHH B TOBCEAHEBHOM KU3HU. TeXHUUECKUE YCTPOU-
CTBa U MPAKTUUECKOE TPUMEHEHHUE: FJIECKTPUUECKUN 3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, JIMHUU
JJIeKTponepenad

IIpakTnyeckue 3aHATHSA 6
1 |Pemenue 3agau Ha TeMy «IIpy>KMHHBIN 1 HUTSTHOW MassTHHK 2 ITP 13, ITP 32,
I1P 33, I1P 34
2 |Pemenue 3amau Ha remy «@opmyna Tomcona» I1P 13, ITP 32
3 |Pemenue 3amad Ha Temy «Tpanchopmarop» ITP 13, ITP 32,
I1P 34
Coaep:xaHue yueOHOI0 MaTEpPHAaJIa 2
1 |MexaHu4ecKHe U 3JIEKTPOMATHUTHbIE BOJIHBI. MeXaHUYeCKHe BOJIHBI, YCIOBUS paclpocTpaHe- 2 ITP 16, ITP 17,
Hus. [lepuon. CkopocTs pacripocTpaHeHusl U JuIMHA BOJIHBL. [lonepeuHsie U Npoa0IbHbIE BOJIHBL. ITP 36
Wntepdepenuys u audpaxiust MexaHn4eckux BoJIH. 3ByK. CKopocTh 3Byka. [ poMKOCTb 3BYKa.
Bricora Tona. TemMOp 3ByKa. DiIeKTpOMarHUTHBIE BOJHBL. Y CIIOBHS M3ITyYSHHUS DIIEKTPOMArHUTHBIX
BOJIH. B3anmHuas opuenTtanus Bektopos E, B, v B anexkrpoMarautHoi BosHe. CBOMCTBA JIEKTPO-
MarHUTHBIX BOJIH: OTpaXXEHHUE, IPEIOMIICHHE, TTopu3amst, audpakus, narepdpepenmus. Cko-
5.2. POCTB IEKTPOMAarHuTHLIX BOJH. [IIkana anexTpomarHuTHBIX BOJIH. IIpuMeHenue anekTpoMarauT-
Mexanu4yeckue u HBIX BOJIH B TEXHHUKE U ObITY. [I[pUHIMIBI paarocBsI3u U TelaeBuAeHUs. Pagunonokamms. DnexTpo-
IIEKTPOMArHuTHLIC MarHUTHOE 3arps3HEHUE OKPYXKAIOLIEH cpelibl. TeXHUYECKUEe YCTPOMCTBA U IIPAKTUYECKOE IIPUME-
BOJIHBI HEHUE: MY3bIKaJIbHBIE HHCTPYMEHTHI, YIBTPa3BYKOBas JUAarHOCTHKA B TEXHUKE U MEIULIMHE, pa-
Jlap, paiuoNpuEMHHUK, TeJIEBU30p, aHTeHHA, TenegoH, CBY-neusb
IIpakTHYeckue 3aHATHSA
1 |Pemenue 3a1a4 Ha TeMy «DJIEKTPOMATrHUTHBIE KOJIEOAHMSI 2 ITP 13, TIP 16
Pemenue 3aauy Ha TeMy «3BYK» ITP 13, IIP 16,
ITP 32, T1P 33,
I1P 34
Coaep:xxaHue yueOHOr0 MaTepHuaJia 2
1 | Onruka. I'eomerpuueckas ontuka. [IpsmonnHeiiHoe pacipocTpaHeHHe CBETa B OIHOPOIHON cpe- 2 ITP 17, ITP 20,
ne. JIya ceera. Toueunslii ncTOUHMK cBeTa. OTpakeHHe CBeTa. 3aKOHBI OTpaxkeHus ceera. [loctpo- ITP 21, TIP 26,
53.0 eHue n300pakeHui B IiockoM 3epkaiie. [Ipenomienue cBera. 3aKoHbI pesioMIeHHus cBeTa. Abco- ITP 29, I1P 33,
=5 mTmKa JIOTHBIN NTOKa3aTelb npenoMieHus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblil yroa noJHoro ITP 36

BHYTpEHHEro oTpaxenus. Jucnepcus cBera. CinoxxHblil coctaB 6enoro cBeta. L[Ber. Cobupatomiue
U paccenBaroniye JUH3bl. ToHKas 1uH3a. DOKYCHOE pacCTOSIHUE M ONTUYECKAsl CUJla TOHKOM JIMH-
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3bl. [TocTpoenne n300pakeHnit B COOMpArONIUX U pacCeUBAOIIMX JuH3ax. DopMyia TOHKON JIHH-
3bl. YBEIMYECHUE, 1aBacMoe JIMH30MU. [Ipenensl npuMeHMMOCTH N'€OMETPUYECKOU ONITUKU. BOJIHO-
Bas ontuka. UnTepdepenus ceera. KorepeHTHbIe HCTOUHUKHU. Y CI0BUS HAOIIOIEHUS MAKCUMY-
MOB U MUHUMYMOB B HHTEP()EPEHIIMOHHOI KapTHHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHH-
KoB. [ludpakuus ceera. JludppakunonHas pemérka. Y ciaoBrue HaOI0I€HHs INIABHBIX MAKCUMYMOB
IpY NaIeHUH MOHOXPOMATHUYECKOTO CBETa Ha TU(PPaKIMOHHYIO peméTKy. [lonspusanus cera.
TexHuueckue ycTpolcTBa U MIPAKTUYECKOE IPUMEHEHHUE: OUKH, JIyna, (oToanmnapar, IpoeKIHOH-
HBI{ anmapar, MUKpOCKOII, TEJIECKON, BOJIOKOHHAS ONTHKA, TU(PPAKINOHHAS PEIIETKA, OJISIPOUT

IIpakTnyeckue 3aHATHSA 12
1 |JlaboparopHas pabota «3ydueHrne n300paxeHus MPEAMETOB B TOHKOU JIH3E ITP 13, IIP 20
2 |Pemenue 3a71a4 Ha TeMy «3aKOHBI OTPAKCHUS U TIPEIIOMIICHUS CBETA ITP 13, I1P 31
3 |Pemenue 3aga4u Ha TeMy «AOCOIOTHBIN MMOKa3aTesb MPETOMIICHH ITP 13, ITP 31,
I1P 33
4 |JlabopatopHas pabora «M3yueHune nuHTepPEpEeHLINU CBETa» 2 ITP 13, TIP 16
5 |Pemenue 3amau Ha Temy «Jludpaxiums» 2 ITP 13, IIP 15,
ITP 37
6 [Pemenue 3a1a4 Ha TeMy «Y BETHUUTEILHBIC TIPUOOPHI» 2 ITP 13, I1P 20,
ITP 30, ITP 33
Pa3nen 6. OcHOBBI crieUAJIBHOW TEOPUM OTHOCUTEIBLHOCTH (Hasee — CTO) 4
Coaep:xanye yue0OHOr0 MaTEPHAJIA 2
6.1 1 |OcHoBBI cIeNHAJBLHON TEOPUH OTHOCHTEIBHOCTH. ['paHUIIBI IPUMEHUMOCTH KJIACCUYECKOH Me- 2 I1P 17, ITP 22
OCHOBDI CIIEHATLHOI xaHuku. [locTynaTsl cienuanbHOM Teopun OTHOCHTENBHOCTH: HHBAPHAHTHOCTb MOAYIIA CKOPOCTH
TeOPHH OTHOCHTEIb- CBETa B BaKyyMe, IIPUHLIUII OTHOCUTEIBHOCTH DWHINTENHA. OTHOCUTENBHOCTD OZIHOBPEMEHHOCTH.
HOCTH 3aMeUIeHHe BPEMEHH U COKPAILIEHUE JIMHBL. DHEPTUs U UMITYJIbC PEIATUBUCTCKON YaCTULIBI.
CBs13b Macchl C SHEPTUEN U UMIYJIHCOM PEJISTUBUCTCKON YaCTUIbl. DHEPIUs MOKOs
IIpakTnyeckue 3aHATHSA
1 |Pemenue 3aj1au Ha TeMy «3ameJJIEHUE BPEMEHH U COKpallleHHe JUIMHbL. CBA3b MacChl ¢ SHEPTUen» ITP 13, ITP 31
Pa3nen 7. KBanToBasi pusuka 18
71 Coaep:kanue yueOHOro MaTepuaja 2
o . JJieMeHThI KBaHTOBOM onTuku. ®ortonsl. ®opmyna [Tnanka cBsi3u sHEPruM POTOHA C €r0 YaACTO- 2 I1P 5, ITP 17, IIP
DJieMeHTbl KBAHTOBOM .
TOW. DHeprus u uminyisc Gorona. OTkpeiTHe U uccaenoBanue porodddexra. Onbirer A.I'. Ctome- 22, I1P 23, TIP
ONTUKH . N
ToBa. 3akoHBI poTrorddexra. YpapHeHue DiiHmTeiHa 11 Gportorddexra. «Kpacnas rpanuna» ¢o- 24, TIP 30

toaddexra. JlaBnenne ceera. OnbiTel [1.H. JleGeneBa. Xumuueckoe aeiictBue cBera. TexHUUeCKue
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YCTPONCTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOAIEMEHT, (POTOAATUHK, COTTHEYHAs OaTapesi, CBe-
TOJTNO]T

IIpakTHYecKkne 3aHATHS 2
1 |Pemenue 3amau Ha Temy «SIBienue Gpotordpdexrar ITP 13, I1P 23,
ITP 37
Coaep:xaHue yue0OHOI0 MaTEPHAJIA 2
1 |Crpoenue atoma. Monens aroma Tomcona. OnbiTel Pesepdopaa o paccestauro a-yactui. [Tna- 2 ITP 5, I1P 17, I1P
HeTapHas Mojenb aroma. [loctymarsl bopa. M3nydenue u mormomierne GOTOHOB MIPH MEPEX0/Ie 22, 11P 23, TIP
aToOMa C OJJHOT'0 YPOBHS SHEPruu Ha Apyroi. Buasl cnektpoB. CrieKTp ypOBHEW SHEPTUU aToMa 30
1.2. Bozsopoa. BoinHosble cBolicTBa yactull. Bosnbl ne bpoiinsa. KopnyckynspHO-BOJIHOBOM Tyanu3M.
Crpoenne aToma CrioHTaHHOE M BBIHY)KJEHHOE U3NTydyeHue. TeXHUUeCKrue yCTpouCTBa U IPaKTUUECKOE IPUMEH e-
HUE: CIIEKTPaJIbHbIN aHaNN3 (CIEKTPOCKON), J1a3ep, KBAHTOBBIN KOMITBIOTED
IIpakTnyeckue 3aHATHSA
1 |Pemenue 3amau Ha Temy «Iloctymnarsr bopay 2 ITP 13, IIP 23,
ITP 37
2 |Pemenue 3am1a4d Ha Temy «BomHbl 1e Bpoitis IIP 13, ITP 31
Coaep:kanue yueOHOro MaTepuaja 2
1 |AToMHOe s1ApO. DKCIIEPUMEHTBHI, JOKA3bIBAIOLINE CI0KHOCTh CTpOeHUs sapa. OTKpbITHE paguoaK- 2 ITP 16, I1P 17,
tuBHOCTH. OnbITH Pezepdopia nmo onpeeneHuo coctaBa paauoakTUBHOTO H3mydeHus. CBoHCTBa ITP 22, ITP 23,
anbQa-, 6era-, raMma-u3aydeHus. BiusHue paquoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. OTKpBITHE TP 29
npoToHa U HeiTpoHa. Hykionnas moaens siapa I'eiizenOepra-MBanenko. 3apsin sapa. MaccoBoe
ymcio siapa. M3oronsl. Anbda-pacnan. IneKTpOHHBIA U TO3UTPOHHBIN OeTa-pacnai. ["amma-
U3TydeHue. 3aKOH paAoaKTUBHOIO paclaja. JHEPIysl CBsI3U HYKJIOHOB B siipe. SlnepHble CUIIBL.
7.3. Hedext maccsl sapa. SnepHblie peakuuu. Jlenenue u cuntes saep. Anepusiii peaktop. Tepmosinep-
ATOMHOE SIIpO HbII cuHTe3. [Ipo0ieMbl U epCHEeKTUBHI SIEPHOM SHEPreTUKU. DKOJIOTHUECKUE ACTIEKTHI SASPHOM
SHEPreTUKHU. DJIeMeHTapHbIe YacTUIlbl. OTKPBITHE MO3UTPOHA. MeTo bl HAOMIOEHUS U perucTpa-
IIUH 3JIeMEHTapHbIX yacTull. OyHaaMeHTallbHble B3auMoJieiicTBus. EnuHCcTBO pusnueckoii kapTu-
HbI MUpa. TeXHUYeCKre yCTPOHUCTBA U MPAKTUYECKOe IPUMEHEHHE: I03UMETP, Kamepa Buinbcona,
SJIepHBIN peakTop, aToMHasi bomba
IIpakTuyeckue 3aHATHSA
1 |Pemenue 3a1a4 Ha TeMy «ATOMHasi (PU3UKA» 2 ITP 13, I1P 16,
I1P 31
2 |Pemenue 3a1a4 Ha TeMy «3aKOH PaJInOAKTUBHOTO pacIaaar 2 ITP 13, I1P 16,
I1P 31
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3

Pemenue 3amau Ha Temy «SaepHble peakim»

ITP 13, I1P 16,
I1P 22, ITP 37

Pa3nen 8. DjieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

8.1.
DJIeMEeHTBhI ACTPOHO-
MHH U aCTPOPU3UKHU

Coaep:xaHue yueOHOI0 MaTepHaJia

1

DJIeMeHThI ACTPOHOMMH U ACTPO(PU3MKH. DTarbl pa3BUTHUs acTpoHoMUHU. [IpukinanHoe u Mupo-
BO33pEHUYECKOE 3HaUeHue acTpoHoMuu. Buy 3Bé3aHoro Heba. Co3pe3nus, sipkue 3BE3/bl, IIIAHETHI,
ux BuauMoe Buxkenue. ConHeunas cucrema. Connue. ConHeyHas akTUBHOCTb. MICTOUHUK AHED-
rum CosHua ¥ 3BE371. 3BE3/1bl, X OCHOBHBIC XapaKTEPUCTUKU. JlnarpaMma «CIEeKTPaJIbHbIA KJIACC —
CBETUMOCTB». 3BE3/1bl [NIaBHOU NOCIIEA0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB) JUIsl
3BE37 [VIABHOM IIOCIIEA0BATENBHOCTH. BHyTpeHHEee cTpoeHue 3BE31. COBPEMEHHBIE ITPENCTABICHUS
0 MPOUCXOXKIEHUM U dBoounK ConHLa U 3BE€3/1. DTansl ®KU3HU 3B€31. Mueunsiii [TyTh — Haiia
I"anakTuka. [lonoxenue u auxenue Connna B ['anaktuke. Tunel ranaktuk. Paguoranaktuku u
KBa3zapsl. YEpHbIE NBIPHI B sifjpax rajnakThK. Beenennas. Pacmmpenne Beenennoii. 3akon Xa60:ma.
Paz6eranue ranaktuk. Teopus bonbuioro B3peiBa. PenukroBoe uziyuenue. MacmrabHas CTpyKTY-
pa Bcenennoil. Meraranaktuka. Hepeménaple npo6iieMbl aCTpOHOMUU

NN

ITP 16, ITP 17,
ITP 28, IT1P 30

IIp

AKTHYECKHUEC 3aHATHUA

Pemenue 3ama4 mo ACTPOHOMUH

ITP 13, I1P 14,
I1P 31

ITpomMekyTOUHAS ATTECTALl

HA

1

Hudzaver no comepxanuto paznenoB kypca «Mexanukay, «MonekymspHas GU3nKa U TEPMOIUHA-
MHKa», «IeKTpoinHamMuKay, «Konebanus u BoiHb», «OCHOBBI cClIEIMAIbHON TEOPUU OTHOCH-
TenbHOCTUY, «KBaHTOBast Pu3nKa», « ITEMEHTHI ACTPOHOMUU U acTpodusukm». Ponb Gpusuku u
ACTPOHOMMHU B SKOHOMHYECKOH, TEXHOJIOTUYECKOH, COLIMANbHOM U ATUYECKOH cepax AesaTenbHO-
CTH YeJIOBEKa, pOjb U MECTO (PU3UKU U aCTPOHOMHUHU B COBPEMEHHOW Hay4yHOU KapTUHE MHUpa, 3Ha-
YeHUe OMHUCATENbHOM, CHCTeMaTU3UPYIOLIeH, 00BICHUTENBHOM U MPOTHOCTHYECKOH hyHKIMHA (Hu-
3U4ECKON TEOPHUH, POJIb PU3NYECKON Teopuu B (OPMUPOBAHUHU MIPEJICTABICHUN O PU3NUECKON
KapTHHE MHpa, MECTO (PU3NUECKOM KapTUHBI MUpPa B OOIIEM PSSy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX IPEJICTABICHUN O IPUPOAE

NN

[P 18

BCEI'O:

108
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3. YCJIOBUS PEAJIM3AIIMU TPOT'PAMMBI YYEBHOT'O ITPE/IMETA
3.1. TpeboBaHMsA K MMHUMAJIbHOMY MaTePHAJBHO-TEXHHYECKOMY 00ecneYyeHH 0

Jns  peanuzanuy  MPOrpamMMbl  Y4eOHOTO TpeaMeTa MPEayCMOTPEHBI CIEAYIOIINe
CHeIHaTbHBIC TOMEIICHHUSI.
Kabuner nekipionHas ayauropus (kabunet 131, yueOnsiit kopmyc Ne 1). VueOHast ayauro-
pHs IpeTHa3HAYEH JUTS TIPOBEACHUS TEOPETHYESCKUX M MPAKTHUECKUX 3aHSTUH, TPYIIIOBBIX U HH-
JTUBHTyaTbHBIX KOHCYIbTAIIMH, TEKYIIIETO M UTOTOBOTO KOHTPOJISL.

Oo6opynoBanune y4eOHOro KabuHeTa
Jlocka kiaccHasl.

Kademnpa.

Kpecno ayauropaoe

Cron ans npenoaaBatelis.
Cron-napra.

Cryn a1 mpernogaBarters.

SouhkwdE

Y4yeOHO-HATIAAHEIEC IOCOOUS
1. VY4eOHble IUIAKATHI.

Texnuuyeckue cpeacTBa 00y4eHuUst
1. Dkpan.
2. IIpoekTop.
3. HoytOyk mepeHoCHOiA.

JlaGoparopus metoauku (pusuku (kaduuaer 206 yueOHbIN KOopryc Nel). Yuebnas ayauro-
pus peHa3HayYeHa Ul NIPOBEJCHNUS 1a00opaTOpHBIX PabOT MO BCeM paszenaM (GU3UKH.

Ocnognoe obopyoosanue: 1) KOMIUIEKT I€MOHCTPAMOHHBIX HabopoB mo BO u KM; 2) kommiekr irabopa-
TOPHO-IEMOHCT-PAIMOHHBIA DKCia; 3) KOMIUIEKT JTa00paTOpHBIX padot; 4) KOMILIEKT 000pyaoBaHus BpaieHue;
5) TUTIOBOI KOMILIEKT 00OPYIOBAHUS /ISt IEMOHCTpAIMiA M0 (HU3KKe MO Kypcy «TepMoauHaMuKay Ui 00mieo0pa-
3oBarebHbix yupexaeruit (KJT); 6) THIIOBOH KOMIUIEKT 000PYIOBaHUS ISl IEMOHCTPAIMH M0 (GU3HKE TI0 KypCy
«QMeKTpoANHAMHKAY pa3ies « DIEKTPOMAarHeTH3M» Uist 061eobpazoBatensHbix yupekaenuit (KJ[3-2); 7) tunosoit
KOMIUIEKT 000pyIOBaHMS ISl AEMOHCTpPALMH 1O (PU3HKE M0 KypCy «DIEKTpOANHAMUKA» pazien «Paauocssspy s
ob6ieobpazoBatenshbix yupexaenuit (KJI3-4); 8) THmoBo# KOMIUIEKT 000pyI0BaHUS ISl AEMOHCTPALUIA 110 (H3H-
Ke 1o Kypcam «DnekrpoanHamuka», «Ontuka» ajist obieobpaszoBarenbhbix yupexaenuin (KID0); 9) tumnoBoit
KOMIUIEKT 000pyIOBaHUS JUIS IEMOHCTpAMi 1o (PU3MKE 10 Kypey «INEeKTpOoCcTaTHKay Ul 00I1eo0pa3oBaTeIbHBIX
yupexaenuit (KJI9¢); 10) TumnoBo# koMIUIEKT 000pYA0BaHMUS JUIS AEMOHCTpAIHiA 10 Pusnke mo Kypcy «MexaHuKay»
Jutst 06rieobpasoBatenpHbix yupesxaenuit (KJM-1); 11) TiumoBoit KOMIUIEKT 000pyA0BaHUs ISl IEMOHCTPALIU 110
¢bmsuke mo kypcy «Mexanuka» st 061eoopasoBatenbHbix yupexaeuuii (KIM-2; 12) koMIuiekT muppoBbIx H3me-
puteneit; 13) Habop aemoHcTpamuoHHblii ['eomerprueckas omntuka; 14) mHabop geMoHCTpanuHoHHBINH MexaHuKa,
15) Ha0op JEeMOHCTPAIMOHHBIA JektpuuecTBo 1-3; 16) Habop AeMOHCTpalMOHHBIH MoneKysspHas (U3HKa;
17) cexyHmomep 31eKTpOHHBIH; 18) BaTTMETp MOTIIONMIAOIIEil MOIITHOCTH.

Yemanoexu ons evinonnenus nabopamophvix pabom:

1) DnexTpoobopynoBaHHe LMIKOIBHOTO (PH3NYECKOro KabuHeTa; 2) DKCIEePUMEHT MPH H3YYCHHH MeXaHHde-
CKUX sBieHHH; 3) MexaHudeckue KojeOaHHs W BONHBI, 4) SIBJeHHS THUAPOCTATHKH W THAPOIHMHAMUKH;
5) MomnekynsapHas Gpu3uKa ¥ TEIUIOBbIC sBJIeHMs; 6) OCHOBHBIC SIBJICHHS U 3aKOHBI 3JIEKTPOCTATHKH; 7) TTocTOsSHHBIIH
JNMEKTPUYECKHI TOK; 8) DnekTpuueckuii TOK B modynpoBoaHuKax; 9) IlepeMeHHBIl 9SNEKTPHUYECKHH TOK;
10) sIBnenus reomeTprueckoit ontuky; 11) SBneHus BonHOBON onTHKH; 12) SIBNeHUs] KBAHTOBOH (PU3HMKH.

Habopwl demoncmpayuonnvie: Mexanuka; I 'eoMmeTpuieckast ONTHKA; DICKTPUIECTBO; KOMIUIEKT BpameHue;
TUTIOBBIe KOMIUTEKTH: Mexanuka KJIM-1; Tepmonnnamuka K/ T; Dnekrpocraruka; Dnekrpuueckue nenu KJD-4,
Onruka KJI90; Yepnsiit smuk KJD-2; KoMmiekT 1eMOHCTPAIIMOHHBIX TPUOOPOB MO BOJHOBOM ONTHKE M KBAHTO-
Boii pusuke; Komrmekr nadoparopHbix padot; KoMruiekT mpubopoB YueOHbI#-2.
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Hzmepumenvivle npudopsl: KOMIIIEKT U3MEPUTENEH, CEKyHIOMEp, JICKTPOHHBIH CEKyHIOMEpP, JHHAMOMET-
PBI, IMHAMOMETpP AEMOHCTPAIIMOHHBIN, ANHAMOMETP baKyImMHCKOTO, JKHIKOCTHOM MaHOMETp, GapoMeTp-aHEepOH.
IIKOJIBHBIN, apeoMeTp, aBOMETP UIKOJbHBIM, aMIEPMETP JIEMOHCTPAIMOHHBIM, BOJBTMETP JAEMOHCTPAIMOHHBIMH,
MYJBTHMETP, BAaTTMETP IEMOHCTPAMOHHBIA, MIJUTHAMIIEPMETP JTa0OpaTOpHBIN, cdeTdnk-cekyHmomep CCOIII,
TEPMOMETpP AEMOHCTPAIOHHBIN, TAXOMETP PE30HAHCHBIH, AMIEPMETP, BECHl TEXHUIECKHUE, BECHI UyBCTBHUTEIIBHBIC,
BonbTMETp M2017, TampBaHOMETP NIEMOHCTPAIIMOHHBIN, TajbBaHOMETP 3epKaidbHbIH M1032, u3mepuTens MajbIX
nepemeriennii UMII-1, mokcmerp, MEKpoMaHoMeTp, MIUIMBoOsIbTamIiepmerp M2020, ociputorpag ODY.

Hcemounuxu numanua: sempsmurens BC 4-12, sempsimurens BC 24-M, perynstop Hanpsbxkenus PHILL, Bei-
npsimutens BYII-2, ucTouHuk nutanus MKOJbHBIN, BeIIpsiMuTens BC 25, uctounuk nuranus MOBIIII-2, ucrounux
nutanus gaboparopusiii JIUII, npeobpazoBarens BEICOKOBOJIBTHBIH, 3ByKoBOI renepatop I'3111, 3BykoBo# renepa-
Top I'3M.

IIpubopwr no snekmpuyecmey: MallHA IEKTPo(OpHas, 3IEKTPOMETPHI, 300HUTOBAs W CTEKISHHASA Malod-
KH, CYJITaHbI Ha U30JITOpE, Komeco PpaHKINHA, MasTHHUK 3JIEKTPOCTAaTHIECKUH, Tpubop Maxa, peocTaTsl, Mara3u-
HBI COTNPOTHBIICHNUH, OaTapest KOHACHCATOPOB, TPAHC(HOPMATOP YHUBEPCATIBHBIN IIKOJIBHBIM, KaTyIIKa Uil AEMOH-
CTpallMyl MAarHUTHOTO MOJSI TOKA, IEKTPHUECKUN 3BOHOK, MAarHUTOIEKTPUYECKass MAIINHA, Pa30OPHBIN 3JIEKTPO-
MarHMT, JBYXIIOJIIOCHBIA MEPEKII0YaTeNb, HAOOPH! AT 3IeKTponau3a [opsuKiHa, MHAYKIMOHHAS KaTymika ¢ dep-
POMarHUTHBIM CEPAECYHMKOM, KOMIUIEKT ITIOCTOSIHHBIX MarHUTOB, HEOHOBAs JIaMIla Ha CTOMKe, MPHOOp AJIsl IEMOH-
CTpaIlM MarHUTHOTO MOJIS KOJIBIIEBOIO TOKA, KOMIUIEKT MarHUTHOT'O MOJS TOKA, 3JIEKTPOJBUTATENb YHUBEPCAIb-
HBIIf, POMKOTOBOPUTEJb AMHAMUYECKHH, NUHAMOMAIINHA, KaTylIKa ApOcceibHas, Karyika Pymkopda, mamiHa
MOCTOSIHHOTO TOKa, MocT P333, Habop moJaynpoBOIHUKOBBIX TPUOOPOB, TPHOOD ISl K3MEPEHHsT MOIIHOCTH MOTODA,
UHAUKATOp UHAYKIuHU 11-554.

Hpu6opbl no onmuke.: MUKPOCKOII, OCBETUTCJIb K MUKPOCKOILY, CKaMbs OIITHUYCCKAA dOC ¢ JACTAJISIMU, OIITH-
YCCKasd CKaMbsi Maliasg, OINTUYCCKasd CKaMbiA 6OJ'IBI.H8.$I, Ha60pBI JIMH3 U 3CpKaJj, 110 I/IHTep(i)epeHL[I/II/I u ,Z[I/I(bpaKL[I/II/I
CBCTA, 110 NOJIIprU3alluu CBECTA, yHI/IBepcaﬂbHHﬁ HpOGKI.[PIOHHBIﬁ armapar, OCBCTUTCIIb TCHEBOM IIpOCKI U, HpI/I60p
JJIA U3Yy4YCHU 3aKOHOB OIITHUKH, HpI/I60p CJIOKCHHS LIBETOB CIICKTpA, maiida OIITHYCCKasd, CBCTOCI)I/IJ'ILprI.

Ipubopwr no keanmosoii guzuxe: reneparop «Crekrtp-1», HHAMKATOP U3ITYYSHUS] HOHU3UPYIOLUIMX YaCTHIL,
Kamepa Juis HaOmroeHus anbha-uactuil, ocBetutessr YDO-1, cniekTpockon AByXTpyOHsiii. [IITaTHBB yHHBEpCAb-
HbIE, CTOJIMKH MTOJbEMHBIE.

KBantopuym (xabuner 102 y4yeOubii kopmyc Nel). YueOnas aynutopusi mpeaHa3HaueHA
JUI IPOBE/IEHUS 1TaOOpaTOPHBIX padoT MO BCeM paszzenaM (PU3MKH.
OdbopynoBanmue:
[Mudposas nadopatopus 1o Gpusmke (CTAaHIAPTHBIA YPOBEHb)
JlabopaTopHoe o0opyaoBaHuE IO PUBUKE

Jl1s1 caMocTOATEIbHOM PpadoThl 00y4aroIUXCcs UMEETCS YUTAIBHBIN 3a11 (MeauaTeKa) ¢ BbIXO-
JIOM B ceTh UHTepHET (Ayx. 111 yueOnslii koprryc Nel).
1. Od6opynoBanmue:
1.1. Monutop 19" LCD LGM-W1934S BN (5 mr.),
1.2. MounuTop ASUS 17" LCD (1 mir.),
1.3. MouuTop 19” topview A1981WXx (4rt.)
1.4. Cucremnsiii 6510k Intel Celeron 430 (7 mit.),
1.5. Cucremnsiii 6110k Intel Celeron 430 1800/ DIMM 1Gh/HDD 160Gb,
1.6. Cucremnniii 0ok Intel Core i5 4096, 500Gb DVD-RW,
1.7. CTonbl KOMIIBIOTEPHBIE,
1.8. Ctonsl KOMIBIOTEPHBIE YTIIOBEIE C TYMOAaMH,
1.9. Crynbs, mxkag,
1.10. Cremnax Ui AUCKOB.
2. IIporpammHoe obecnieyeHue:
2.1. Microsoft Windows 7,
2.2. Microsoft Office 2007,
2.3. Mozilla Firefox
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3.2. UndopmanuonHoe odecrniedenne 00yueHust
Ilepeuenb yueOHbIX M3aaHuii, UHTEepHET-pecypcoB, J0NOJHUTEILHOM JUTEPATYPbI

Jia peanuzanuu mporpaMMmbl OuOIHOTEUHBINH (OHI 00pa3oBaTeNbHON OpraHu3alnuu
UMeeT TIeYaTHbIE W/WIM DSJIEKTPOHHBIE OOpa3oBaTelibHbIE M WH(GOPMALMOHHBIE PECYPCHI,
pPEKOMEH IyeMble JJIsl UCTIOJIB30BaHus B 00pa30oBaTeIbHOM Ipoliecce

OcHoBHas JuTepaTypa

DJIEeKTPOHHBIE U3IaHHUS

1 Msxkumes, I'. 1. ®usuka: 10-i knacc: 0a30BbIl U YIIIYOJIEHHBIA YPOBHU: yU4eOHUK /
I'. . Msaxumes, b. b. byxosues, H. H. Corckwii; mon penakuueii H. A. IlapdentseBoit. — 10-¢
u3., crep. — Mocksa: [Ipocsemnienue, 2023. — 432 ¢. — ISBN 978-5-09-103619-0. — Tekcr:
AJIEKTPOHHBIH // Jlanb: ANEKTPOHHO-OMOIOTeYHAs cUCTeMa. — URL:
https://e.lanbook.com/book/335051 (mata oGpamienus: 16.02.2025). — Pexxum gocrtyma: ist
aBTOPU3. IIOJI30BATEIICH.

2  Mskumes, I'. S. ®usuka: 11-if kmacc: 6a30BbI U YrTYyOJIEHHBIM YPOBHU: YU€OHUK /
. 5. Msxumes, b. b. Byxosues, B. M. Yapyrun; nox penakuueit H. A. TTappentseBoii. — 11-¢
u3., crep. — Mocksa: [Ipocsemnienue, 2023. — 432 ¢. — ISBN 978-5-09-103620-6. — Tekcr:
JICKTPOHHBIH // Jlanb: ANIEKTPOHHO-OMOIOTEeIHAS CUCTEeMa. — URL:
https://e.lanbook.com/book/335054 (mara obpamenus: 16.02.2025). — Pexum moctyma: s
aBTOPU3. IIOJI30BATEIICH.

JlonoIHUTEIbHAS JINTEpaTypa

1. KpaBuenko, H. IO. @duszuka: yu4eOHHMK U TMPAKTUKYM M CPEIHEro
npodeccuonansHoro obpazoanus / H. 10. KpaBuenko. — Mocksa: WznatensctBo FOpaiir,
2024. — 300 ¢. — (ITpodeccunonansuoe obpazopanue). — ISBN 978-5-534-01418-1. — Tekcr:
ulekTpoHHBIH  //  OOpaszoBarenpHass  miatdpopma  FOpait  [caiit] —  URL:
https://urait.ru/bcode/537596 (narta obpamenus: 16.02.2025).

2. Ponuonos, B. H. ®wusuka: yuebHoe mocodue ajisi cpeiHero mpopecCuoHaIbHOTO
obpazoBanus / B. H. PomnonoB. — 2-e¢ u3a., ucrnp. u gon. — Mocksa: U3marensctBo IOpaiir,
2023. — 265 c. — (IlpodeccuonansHoe oopazoBanue). — ISBN 978-5-534-07177-1. — Tekcr:
NeKTpoHHBIH  //  OOpazoBarenbHas  miatgopma  FOpaiir  [caiit]. —  URL:

https://urait.ru/bcode/512604 (nata oopamierus: 16.02.2025).

HNudopmanuoHHbie pecypchl HHPOPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOW CEeTH HHTEPHET
. www.fcior.edu.ru (denepanbHbIi IIEHTP HHPOPMALIMOHHO-00PA30BATEIBHBIX PECYpPCOB).
wwww.dic.academic.ru (Axagemuk. CioBapy U SHITUKJIONCIUH).
www.booksgid.com (Boo” Gid. DnextponHas 6ubnmorexa).
www.globalteka.ru (I'mo6anrteka. I'modanbpHas OMOIMOTEKa HAYYHBIX PECYPCOB).
www.window.edu.ru (EauHoe okHO JoCTymna K 00pa3oBaTeIbHBIM pecypcam).
WwWWw.St-books.ru (JTyurras yueOHas muteparypa).
www.school.edu.ru (Poccuiickuii oOpa3zoBatebHbIi mopTan. JIOCTYIHOCTh, Ka4ecTBO, 3¢-
(EeKTUBHOCTB).
www.ru/book (DnekTpoHHass OMOTUOTEYHAs CUCTEMA).

9. www.alleng.ru/edu/phys.htm (O6pa3zoBaresbubie pecypesl MuTepHeTa — @usnka).
10. www.school-collection.edu.ru (Enunast xosutekius mudpoBbIX 00pa30BaTENbHBIX peCyp-

COB).

11. https//fiz.1september.ru (yaueOHo-MeTOqMUECKas razera «Du3nKa).

NoookrwdPE

0
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4. KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHHUSA YYEBHOI'O ITPEIMETA

KOHTpOJ’[L N OLHEHKa pPC3yJIbTAaTOB OCBOCHHA yqe6H0r0 npeamMeTa OCymeCTBIIACTCA
nmpenoaaBaTcyi€M B IMPOLECCE MMPOBEACHHUA MPAKTUUCCKUX BaHHTHﬁ, TECTUPOBAHMS, 4 TAKKC BbI-

IIOJIHCHUA O6y‘-IaIOIJ_II/IMI/ICSI WHAUBUAYAJIbHBIX SaﬂaHI/Iﬁ, ITPOCKTOB, I/ICCHGI[OBaHI/If/’I.

Pe3ysabTarsl 00yyeHus
(ITpexmMeTHBIE pe3yJIbTaThl)

@DopMbI U METObI KOHTPOJISI M OLIEHKHU pe-
3yJbTATOB 00y4YeHus

1)neMoHCTpUpOBaTh HA IPUMEPAX POJIb U
MecTO (pU3MKHU B POPMUPOBAHUH COBPEMEH-
HOM Hay4YHOM KapTHUHBI MUPA, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B
IIPAKTUYECKON AESITEIbHOCTHU JIIOAEH;

— BBINIOJIHEHUE 33JJaHUI B TECTOBOM opme
— omnpoc

2)y4uuThIBaTh IPAHULIBI IPUMEHEHUS U3yUCH-
HBIX (PU3MUECKUX MOJIENICH: MaTepruanbHas
TOYKa, MHEpLMaIbHas cUcTeMa OTcuéTa, ab-
COJIFOTHO TBEPJIOE TEJO, UACAIBHBIN T'a3, MO-
JIEJIA CTPOEHUS Ta30B, KUJIKOCTEN U TBEPABIX
T€JI, TOYCHHBIN YIEKTPUUECKUI 3aps]l IIPU
peleHnH (PU3MYEeCKHX 3a/1a4;

— BBITIOJTHEHUE 33JaHUI B TECTOBOU opMme
— OIIpOC

3)pacnio3HaBath pU3NIECKUE SBICHUS (IIPO-
L[ECChI) U OOBACHATH X Ha OCHOBE 3aKOHOB
MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKON
TEOPHUH CTPOEHUS BEILIECTBA U IEKTPOIUHA-
MUKH: PABHOMEPHOE U PABHOYCKOPEHHOE
IpsIMOJIMHEHHOE BHKEHUE, CBOOOTHOE T1a-
JICHUE TeJ, IBUKEHHE 110 OKPYKHOCTH,
WHEpLUs, B3auMoeiicTaue e, mubdysus,
OpOYHOBCKOE JIBUYKEHUE, CTPOCHUE KUJIKO-
CTell u TBEPABIX TeJ, U3MEHEHHE 00BhEMa Tel
IIPU HarpeBaHUHU (OXJIAXKAEHUHN), TETIJIOBOE
paBHOBECHE, UCTIAPEHUE, KOHIEH AU,
IJIaBJICHUE, KPUCTAJUIN3ALMS, KAIICHUE,
BIIQYKHOCTb BO3/yXa, IOBBIILICHUE JTaBIICHUS
rasa IpH €ro HarpeBaHuu B 3aKPBITOM COCY-
JI€, CBSI3b MEX]y ITapaMETPaMU COCTOSIHUS
rasa B H30MpOLECcCcax, dJIEKTPU3ALMS Tell,
B3aMMOJICHCTBHE 3aps10B;

— BBIIIOJIHCHUC ynpaxcHeHI/Iﬁ, PCUICHUC 3aaa4

ONMCHIBATh MEXaHUYECKOE JBUKEHUE, UC-
N0Jb3ys (PU3NYECKHe BETUYMHBI: KOOPIUHA-
Ta, MMyTh, IEPEMEILIEHUE, CKOPOCTb, YCKOpe-
HUE, Macca Tella, CUJIa, UMITYJIbC Teja, KUHe-
TUYecKasi SHEPIUsl, MOTEHLIUAJIbHAas SHEPT U,
MeXaHu4ecKasi paboTa, MeXxaHu4ecKas MOIII-
HOCTb; IIPH OMMCAHUH MPABUIBHO TPAKTO-
BaTh (PU3MUECKUI CMBICI UCIIOJIB3YEMBIX Be-
JIMYMH, UX 0003HAYEHUS U €UHUIIbI, HAXO-
JTUTH (HOPMYJIBI, CBSI3BIBAIOIINE JTAHHYIO (PH-
3UYECKYIO BEJIMYUHY C APYTUMHU BEIUUMHA-
MU;

— BBIIIOJIHCHHUC ynpaxcHeHI/Iﬁ, peueHue 3aj1a4q
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4)onMCHIBaTh U3yUYCHHBIE TETIOBBIC CBOM-
CTBa TCJI U TCIIJIOBLIC SABJICHUS, UCTIOJIb3YA
buznyecKkue BEIUYUHBIL: JaBJICHUE T'a3a,
TeMIlepaTypa, CPeAHsST KHHETHYECKas YHEp-
TUSl XaOTHYECKOTO JIBHKEHUS MOJIEKYIL,
CpEIHEKBAIpaTUYHasi CKOPOCTh MOJIEKYI,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSSI SJHEPIHs,
pabota raza, Ko3QPUIUEHT MOJIE3HOTO JeHi-
CTBUS TEIJIOBOTO JIBUTATENs; IPU OMHCAHUU
NPaBUIBHO TPAKTOBATH (PMU3UUECKUIN CMBICI
UCIOJIb3YEMBIX BEJIMYUH, UX 0003HAUCHUS U
€IMHHUIIBI, HAXOIUTh (POPMYJIBI, CBS3BIBAIO-
1iMe JaHHyo (pU3NYECKyI0 BETUYUHY C IPY-
T'MMH BCIIMYHMHAM,

— BBIIIOJIHCHUEC MHAWBUAYAJIbHOI'O ITPOCKTA

5)onuchIBaTh H3yYCHHBIC IICKTPHUYECKUE
CBOICTBA BEIECTBA U SJICKTPUICCKUE sIBIIC-
HUs (TIPOLIECChI), UCTIONB3YS hU3HUECKUE
BCJIMYMHBL: dJICKTPHYSCKUAN 3apsif, dICKTPH-
YeCKOE I10JIe, HAPSHKEHHOCTD IOJIsl, IIOTCH-
[[UaJI, PA3HOCTh OTCHITUAJIOB; TIPH OIHCa-
HUH [IPABUIIBHO TPAKTOBATh (U3NUCCKUN
CMBICTI HCTIOJIB3YEMBIX BEITUYHH, UX 0003Ha-
YCHUS ¥ CIMHHUIIBI;, YKa3bIBaTh ()OPMYJIbI,
CBSI3BIBAOIINE JTAHHYIO (DU3HYCCKYIO BEJTH-
YHHY C IPYTUMH BEITHYNHAMU;

— BBIIIOJIHEHUE YIIPAKHEHUH, pelIeHNe 3a1a4

6)aHATM3UPOBATH PUZNICCKUE MTPOIIECCHI U
SIBJICHUS, UCIIONIB3YS (PU3UUECKUE 3aKOHbI U
IPUHLIMIIBL: 32KOH BCEMUPHOTO TATOTEHUS, I,
IT u III 3axkonsl Her0TOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON IHEPTUH, 3aKOH COXPAHECHUS
MMITYJIbCa, IPUHIUI CYIIEPIIO3ULIUN CHII,
MPUHIINIT PABHOIIPaBUS HHEPIUAIBHBIX CHU-
CTEM OTCYETA, MOJIEKYJIIPHO-KMHETHYECKYIO
TEOPHIO CTPOCHHUSI BEIIECTBA, Ia30BbIE 3AKO-
HBI, CBSA3b CPEAHEN KMHETUYECKOM dSHEPTUU
TEIJIOBOTO JIBH)KEHUS MOJIEKYJI ¢ aDCOIIIOT-
HOM TEMIIEPATypOU, NIEPBBII 3aKOH TEPMO-
JWHAMHKH, 3aKOH COXPAaHEHHUs dJIEKTpUYe-
CKOTO 3aps/a, 3akoH KyiioHa, npu 3ToM pas-
JIMYaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA,
€ro MaTeMaTUUYECKOE BBIPAXKEHNUE U YCIIOBHS
(rpaHu1Ibl, 00J1ACTH) TPUMEHUMOCTH;

— BBIIIOJIHCHUC ynpaxcHeHI/Iﬁ

7)00BSICHATH OCHOBHBIE TPUHLIUIIBI AEUCTBUS
MaIIlH, TpUOOPOB ¥ TEXHUYECKHUX
YCTPOMCTB; pa3iuyarh ycaoBUs UX OGe3ormac-
HOTO UCITIOJIB30BAHUS B IOBCETHEBHOW KHU3-
HU;

— BBITIOJTHEHHUE 33/IaHUN B TECTOBOM hopme

8)BBIMOIHATH SKCIIEPUMEHTHI IO UCCIIEI0BA-
HUIO (PU3HUECKUX SBJICHUHN U MTPOIECCOB C
HCIIOJIB30BAHUEM NIPSAMBIX, U KOCBECHHBIX HU3-
MEpeHH, Tpu 3TOM (POpPMYyITUPOBATh MPO-
OyieMy/3a7ia4y ¥ TUIOTE3y Y4eOHOr 0 JKCIe-

— BBIIIOJIHCHUC ynpaxcHeHHﬁ, peHICHUC 3a/1a4
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pUMEHTa, cOOUpaTh YCTAHOBKY U3 MPEJJI0-
YKEHHOTO 000PYAOBaHHUS, TPOBOJAUTH OMBIT U
dbopMyIupoOBaTh BHIBOJIBI;

9)ocyiecTBIATh NPSIMbIE U KOCBEHHBIE U3-
MepeHUs (PU3MUECKUX BEIUYHH, IIPU 3TOM
BBIOMPATH ONTHUMAJIBHBIN CIIOCOO N3MEPEHUs
U MCII0JIb30BaTh U3BECTHBIE METO/Ibl OLIEHKU
IIOTPEUIHOCTEN U3MEPEHUN;

— BBIIIOJIHECHUE TBOPYCCKUX pa60T,
- Ha6J'II-OI[eHI/Ie OKCIICPUMCHTOB,
— BBIIIOJIHCHUC ITPOCKTA

10)uccnenoBaTh 3aBUCMMOCTH MEXIy (DU3H-
YECKUMU BEIMYMHAMH C UCTIOIH30BAHUEM
IPSMBIX U3MEPEHUH, IPU 3TOM KOHCTPYUPO-
BaTh YCTaHOBKY, (PMKCUPOBATh PE3YIbTATHI
HOJTYYEHHOH 3aBUCHMOCTH (pU3NYecKuX Be-
JMYUH B BUJE TaOIUI U TPaQHKOB, A€TaTh
BBIBOJIBI 10 pE3yJIbTAaTaM MCCIIEOBAHHUS;

— BBIIIOJIHEHUE YIIPAKHEHUH, pelIeHne 3a/1a4,

— BBITIOJTHEHUE JTA0OPATOPHBIX PadoT,
— BBIMIOJIHEHHUE MIPOCKTA.

11)cobmronats mpaBuiia 6€30MacHOTO Tpyaa
NP MPOBEICHUN MCCIICIOBAHUIN B paMKax
y4eOHOTO0 dKCIIepUMEHTa, y4eOHo-
UCCIIeI0BATEIbCKOM U IIPOSKTHOMN JESITENb-
HOCTH C UCIIOJIb30BAHUECM N3MCPUTCIIbHBIX
YCTPOMCTB M J1ab0OpaTOPHOro 000PYI0BAHNS;

— BBIIIOJIHCHUEC ynpa)KHeHPIfI, pE€IICHUE 3a1a4,
— BBIINIOJIHCHUEC ITPOCKTA.

12)pemiath pacyETHbIC 33]aUH C SIBHO 3a/1aH-
HOM (pU3MUeCKOi MOJIENbIO, UCTIONB3YA (HU-
3UYECKHUE 3aKOHBI M TPUHLIMUIIBI, HA OCHOBE
aHaJM3a yCJIOBUS 33J]a41 BHIOMpATh pusnye-
CKYIO MOJIEJb, BBIJICIATH (DU3NUECKUE BEIIH-
YUHBI U POPMYJIIbI, HEOOXOUMBIE AJIs €€
peLIeHMS, TPOBOAUTD PACUETHI U OLICHUBATh
peabHOCTb MOJTYYEHHOTO 3HaYeHUsI Pu3nye-
CKOM BEIIMYUHEIL;

— BBIIIOJIHCHUC ynpaxcHeHI/Iﬁ, PCUICHUC 3aaa4

13)pemiath Ka4eCTBEHHBIC 3a]a4H: BBICTPAH-
BaTh JIOTMYECKH HEIPOTUBOPEUMBYIO LIETIOY-
KY pacCyKJIEHHI ¢ ONOPON HA U3yUEHHBIE
3aKOHbI, 3aKOHOMEPHOCTH U (PU3UYECKHE SIB-
JICHUS;

— BBINOJIHEHUE YIIPAKHEHUH, PEIICHHE 3a/1a4

14)ucnonb30BaTh MPH PEIICHHH YIeOHBIX
3aJ1a4 COBpEMEHHbIe HH(POPMALIMOHHBIE TEX-
HOJIOTUU JJIsl IOUCKA, CTPYKTYPUPOBaHMS,
MHTEpIpEeTalNU U NPeJICTaBICHHs yUeOHOH U
HAyYHO-TIOMYJISIPHON MHPOpMAIIH, MOy~
YEHHOM U3 Pa3JINYHbIX HCTOYHUKOB, KPUTH-
YECKHU aHAJIM3UPOBATh MOJIy4aeMyto HHPOP-
MaluIo;

— BBITIOJIHCHUEC TBOPYCCKUX pa60T

15)npuBOANTE PUMEPHI BKJIa1a POCCHUCKUAX
U 3apyOEIKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE
HayKH, 00bICHEHUE MPOIIECCOB OKPYXKaroIle-
0 MHPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

— BBITIOJTHEHUE TBOPYECKHUX PadoT,
— HaOJI0IEHNE YKCTICPUMEHTOB

16)ucronp30BaTh TEOPETHUECKHE 3HAHUS TT0
¢u3nKe B MOBCEAHEBHON KU3HU AJIs o0ecre-
yeHus1 6€30I1aCHOCTH MPU OOpaIEHUH ¢
npuOopaMu U TEXHUYECKHUMH YCTPOMCTBaMH,
JUIsS COXPAaHEHHMsI 3I0POBbsI U COOJIOICHHS

— HaOJI0IEHNE IKCTIEPUMEHTOB
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HOPM IKOJIOTUYECKOTO MOBEJCHUS B OKPY-
JKaroUIEN Cpele;

17)paboTraTh B rpyIIIe ¢ BHITOJHECHUEM Pa3-
JUYHBIX COIMATILHBIX POJICH, TUIAHUPOBATh
paboTy IrpyMIIbI, PAIIMOHAILHO PACHIPECIISATh
00513aHHOCTH ¥ IJIAHUPOBATH JICATEILHOCTD B
HECTaHIAPTHBIX CUTYAIIHSX, aJICKBATHO Olle-
HUBATh BKJIAJ KXJIOTO U3 YIaCTHUKOB
TPYIIIBI B PEIICHHE PacCMaTpUBACMOH MPo-
0JIEMBI.

— BBITIOJTHEHUE TBOPYECKHUX PadoT,
— HAOJI0ICHUE SKCTIEPUMEHTOB

18)1eMOHCTpHPOBATh Ha MPUMEPaAX POJIb U
MecTO (pU3UKH B POPMUPOBAHUH COBPEMEH-
HOU HAyYHOU KapTUHBI MUPA, B Pa3BUTHHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUM, B
MPAKTUYECKOU JIESITEIbHOCTH JIFOJICH, 11e-
JIOCTHOCTh U €IMHCTBO (PU3HUYECKOUN KApTHUHBI
MHUpA;

— BBIIIOJIHEHUE YIIPAKHEHUH, pelIeHNe 3a1a4

19)yuuThIBaTH TPAHUIIBI IPUMCHEHUS H3Y-
YEHHBIX (PU3MYECKHUX MOJIENCH: TOUeUHBIN
ANEKTPUYECKUN 3apsif, JIyd CBETA, TOYECUHBII
MCTOYHMK CBETA, IZIEpHAsl MOJIETb aTOMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO s/1pa MpHU pe-
HIeHUH (PU3HYECKUX 3aay;

— BBIIIOJIHCHUC ynpaxcHeHI/Iﬁ, PCUICHUC 3aaa4

20)pacro3HaBath (U3HUECKUC IBICHUS
(portecchl) U OOBSICHATH UX Ha OCHOBE 3a-
KOHOB DJIEKTPOAMHAMUKHU M KBAaHTOBOH (H-
3UKH: AJIEKTPHUYECKAs POBOJAUMOCTb, TEILIO-
BOE, CBETOBOE, XUMUIECKOE, MAarHUTHOE
JICHCTBUS TOKA, B3AUMOJICHICTBUE MarHUTOB,
AIIEKTPOMArHUTHAS MHAYKIUS, TEHCTBUE
MarHUTHOT'O TOJISL HA MPOBOJHUK C TOKOM U
JBYDKYIIUHCS 3apsii, SIEKTPOMarHUTHBIE KO-
neGaHusl ¥ BOJIHBI, IPSIMOJIMHENHOE pacipo-
CTpaHEHHE CBETa, OTPaXKCHHE, MPEIIOMIICHHE,
uHTephepeHIys, AMPPaKIHsI U TOIAPU3ALIUL
CBETa, IUCIEPCHUs CBETA, (POTOIIEKTpHUE-
ckuit apdexr (poroaddekr), cBeTOBOE NaB-
JICHWE, BOSHUKHOBEHHE JIMHEHYATOrO CIIEeK-
Tpa aToMa BOJOPOa, ECTECTBEHHAs U HCKYC-
CTBEHHAsl PaJIIOAKTUBHOCTB;

- Ha6J'IIOI[eHI/Ie OKCIICPUMCHTOB

21)onuchIBaTh U3y4E€HHBIE CBOMCTBA Bellle-
CTBa (2JIEKTpUUYECKHE, MAaTHUTHBIE, ONITHYE-
CKHE, DJIEKTPUYECKYIO TPOBOAUMOCTD Pas3-
JIMYHBIX CPeJl) U AIEKTPOMarHuTHHIE sIBJIE-
HUS (TIPOLIECCHI), UCTIONB3YS (PU3UUECKUE
BEJIMUMHBI: 3JIEKTPUUECKUI 3apsi]], cuja To-
Ka, DJIEKTPUYECKOE HAIPSKEHUE, dJIEKTpUUe-
CKO€ COMPOTHUBJICHHE, PA3HOCTh MMOTEHIINA-
JIOB, DJIEKTPOABMXKYIIAs Cuila, paboTa TOKa,
WHAYKIIHUS MarHUTHOTO NOJIs, cuijia Amrepa,
cuia JlopeHna, MHAYKTUBHOCTD KaTyIIKH,
SHEPrusl JIEKTPHUUECKOr0 1 MarHUTHOTO T0-

— BBINOJIHEHUE YIIPAXKHEHUH, PEIICHHE 3a/1a4
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JIeH, IEpUoJ] M 9acToTa KosebaHuii B KoyieOa-
TEJILHOM KOHTYpE, 3apsi/] ¥ CUJIa TOKA B TIPO-
[eCCe TAPMOHUYECKHUX IJIEKTPOMArHUTHBIX
Kosie0aHui, OKYCHOE PAacCTOSTHUE U ONTH-
YecKasi CHJIA JIMH3BI, TP OMIMCAHHUH TTpa-
BUJIBHO TPAKTOBATh (PU3MUYECKHI CMBICI UC-
M0JIb3YEMBIX BEJIMUUH, MX 0003HAYCHUS U
€/IMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIO-
HIMe JaHHYI0 (PU3UYECKYIO0 BEJIUIHHY C JIPY-
T'MMH BCIIMYMHAMMU,

22)onuchIBaTh U3y4YCHHBIC KBAHTOBBIC SIBJIC-
HUS ¥ MPOIIECCHI, UCTIONIB3Ys (DU3UYECKHE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJHBI M 4YaCTOTa CBETA, SHEP-
TSl 1 UMITYJILC ()OTOHA, TIEPHOJ] ITOJTypacia-
Jla, SHEPTHUS CBS3M aTOMHBIX siJIep, TP OMH-
CaHHWU NPABUIBHO TPAKTOBATh (PU3HMUCCKUI
CMBICTI HCTIOJTB3YEMBIX BEITMYHH, UX 0003Ha-
YEHUS ¥ CJMHHUIIBI, YKa3bIBaTh (POPMYIIBL,
CBSI3BIBAOIINE JTAHHYIO (DU3HUECKYIO BEITH-
YHHY C IPYTUMH BEJIMYUHAMHU, BBIYUCIISATh
3HaUCHUE (PUINICCKON BEITUYHHEI;

— BBITIOJTHEHUE TBOPYECKHUX PadoT,
— HaOJI0ICHNE SKCTIEPUMEHTOB,
— BBITIOJTHEHHUE TIPOCKTa

23)aHanu3upoBaTh (PU3NUECKHE MPOLECCH U
SABJICHUSA, UCIIOJIb3YA (1)I/I3I/I‘-ICCKI/IG 3aKOHBI U
HOPUHIUIBL: 3aKOH OMa, 3aKOHBI IOCJIE0BA-
TEJIBHOTO U MapaJUICIbHOTO COCTMHEHHS
IPOBOIHUKOB, 3aKoH J[)koymns—JIeHna, 3akoH
BHGKTPOMaFHHTHOﬁ WHAYKIOHWH, 3aKOH IIpPs-
MOJIMHEHHOTO PacIpOCTPaHEHUs CBETa, 3a-
KOHBI OTPAXKEHHS CBETA, 3aKOHBI TIPEIoMIIe-
HUS CBETa, ypaBHEHHE DUHIITeNHHA 11 (o-
T03(eKTa, 3aKOH COXpaHEHUS IHEPTUH, 3a-
KOH COXpaHEHUs UMITyJIbCa, 3aKOH COXpaHe-
HUSI JJIEKTPUYECKOT0 3apsijia, 3aKOH CoXpa-
HEHMsI MacCOBOTO 4YMca, HocTyaaTsl bopa,
3aKOH PaJMOaKTHBHOTO pacmaa, Mpu STOM
pas3nyaTh CIOBECHYIO (POPMYIUPOBKY 3aKO-
Ha, €r0 MaTeMaTU4YeCKOe BBIPAKEHHUE U
ycnoBUs (TpaHHULIbl, 001aCTH) TPUMEHUMO-
CTH;

— BBINIOJIHEHUE YIIPAKHEHUH, PEIICHHE 3a/1a4

24)onpenensTh HallpaBJIeHUE BEKTOpA MH-
JTYKIIMM MarHUTHOTO MOJIsi IPOBOJAHMKA C TO-
KOM, ciibl AMnepa u cuibl JlopeHna;

— BBINOJIHEHUE YIIPAKHEHUH, PEIICHHE 3a/1a4

25)cTpouTh U OMKUCHIBATh N300pakeHUE, CO-
31aBa€MO€ IUIOCKUM 3€PKajIOM, TOHKOU JIMH-
3014

— BBIIIOJIHCHUC ynpaxcHeHHﬁ, peHmICHUC 3a/1a4

26)BBITIOJIHATH YKCIIEPUMEHTHI 110 UCCIE0-
BaHMIO (PM3UYECKUX SIBJICHUHN U TIPOIIECCOB C
UCIIOJIb30BaHUEM MPSMBIX, U KOCBEHHBIX H3-
MEpEHUH: TIPH 3TOM (HOPMYITUPOBATH MPO-
Onemy/3aauy ¥ TUIIOTE3Y Y4eOHOTrOo IKCIe-
puUMeHTa, COOUpaTh YCTAHOBKY M3 MIPEIIO-

— BBINIOJIHEHUE YIIPAKHEHUH, PEIICHHE 3a/1a4
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’KEHHOT0 000py/I0BaHus, IPOBOAUTH OMBIT U
(GbopMyIHpOBATH BHIBOJI;

27)ocylIecTBIAATh NPsSMbIe U KOCBEHHBIE U3-
MepeHUs (PU3NIECKUX BEIMYUH, IPU 3TOM
BBIOUpATh ONTUMANIBHBIN CIOCO0 U3MEPEHUS
Y UCIIOJIb30BaTh U3BECTHBIC METOIbI OLIEHKH
MOTPEIIHOCTEN U3MEPEHUN;

— BBIIIOJIHEHUE YIIPAKHEHUH, pelIeHNe 3a1a4

28)uccineoBaTh 3aBUCHMOCTH (PU3HMYECKUX
BEJINYMH C MCIIOJIb30BAaHUEM IPSIMBIX H3Me-
PEHUI: IIPU 3TOM KOHCTPYUPOBATh YCTAaHOB-
Ky, GUKCHPOBATh PE3yJIbTAaThl HOITYUYCHHOM
3aBUCHUMOCTH (bI/I?;I/I‘IeCKI/IX BCJINYHH B BUAC
Ta0Onui 1 TpaduKoB, JeTIaTh BHIBOBI 110 pe-
3yJIbTaTaM UCCIIEIOBAHUS,

— BBIIIOJIHCHUEC ynpa)KHeHPIﬁ, pE€mICHUE 3a1a4

29)cobmonath mpaBuiia 6€30MacHOTO TPyAa
[pY IPOBEICHUH UCCIICAOBAHHUH B PAMKax
yueOHOTr0 FKCIIEPUMEHTA, y4eOHO-
UCCIIEIOBATEIHCKOW U MIPOCKTHOM JeSITEIb-
HOCTH C UCIOJIb30BAHUEM M3MEPHUTEIbHBIX
YCTPOKMCTB M J1a00paTopHOro 000pyI0BAHUS;

— HaOJI0ICHUE SKCTIEPUMEHTOB

30)pemiaTh pac4ETHBIC 3a/1a4H C SIBHO 3a/1aH-
HOW (PU3NIECKOI MO/IEIBIO, UCTIONB3YS (u-
3WYECKUE 3aKOHBI ¥ IPUHIIUIIBI, HA OCHOBE
aHaJM3a yCJIOBHS 3a/1a4M BEIOMpATh pu3nde-
CKYIO MOJI€JIb, BBIACTATH (PU3NUCCKHE BEIHU-
YUHBI U (HOPMYITBI, HEOOXOAUMBIE ISt €€
pelIeHus], IPOBOANUTH PACYETHl M OLIEHUBATh
peaTbHOCTH MOIYYEHHOTO 3HAYeHUS (pr3rye-
CKOU BEJIMYMHBI,

— BBITIOJTHEHUE TBOPYECKHUX PadoT,
— HaOJII0ICHNE SKCIICPUMEHTOB,
— BBIMIOJIHEHUE MIPOEKTA

31)pemiaTh KaueCTBEHHBIC 3a/1a4U: BHICTpaU-
BaTh JIOTUYECKH HEMPOTUBOPEUNBYIO LIETIOY-
KY pacCy>KJIeHUM ¢ OTOpOi Ha U3yUEHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UYECKHE SIB-
JICHUS;

- Ha6J'IIOI[eHI/Ie OKCIICPUMCHTOB

32)ucnonb30BaTh NpU PELICHUH Y4eOHBIX
3a/1a4 COBpEMEHHbIE HH(POPMAI[HOHHBIE TEX-
HOJIOTUU AJIs IOUCKA, CTPYKTYPUPOBaHMSI,
MHTEPIIPETAlMU U IPECTABICHUS yUeOHON U
HAY4YHO-TIOMYJISIpHON MH(OPMAIUH, MOITY-
YEHHOW U3 pa3IMYHbIX UICTOYHUKOB, KPUTHU-
YeCKH aHAJIM3UPOBATh MOJIy4yaeMyto HHPOp-
MalMIo;

— HaOJII0/IeHNE IKCIIEPUMEHTOB

33)00BICHITH MPUHITUITBI ISWCTBUS MAIIIHH,
MPUOOPOB ¥ TEXHUUECKUX YCTPONCTB, pas3-
JNYATh YCIOBHS UX 0E€30MaCHOTO UCIIONb30-
BaHWS B IIOBCEIHEBHOM )KU3HH;

— BBINOJIHEHUE YIIPAXKHEHUH, PEIICHHE 3a/1a4

34)nmpuBOANTH MPUMEPHI BKIaa POCCUHCKHIX
U 3apyOEIKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE
HayKH, B 00BSICHEHHUE TIPOIIECCOB OKPYKAFO-
LIEr0 MUpPaA, B pa3BUTUE TEXHUKU U TEXHOJIO-
THi;

— BBIIIOJIHCHUC ynpaxcHeHHﬁ, peHmICHUC 3a/1a4

35)I/ICHOJ'IL3OB8.TB TCOPCTUUCCKUC 3HAHUS 110

— BBITIOJTHEHNE TBOPYECKUX padoT,
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(bu3HMKe B MOBCETHEBHOW XKU3HHM JIJIs1 oOecrie-
YeHHsI 0€30ITaCHOCTH MPU OOPAIIEHUH C
npuOopaMu U TEXHUYECKUMH YCTPOIiCTBaMH,
JUTSL COXPAHEHUS 30POBbsI U COOIIOICHUS
HOPM IKOJIOTUYECKOTO MOBEJCHUS B OKPY-
JKarOUIEN Cpele;

— Ha0JIIO/ICHHE YKCIIEPUMEHTOB,
— BBITIOJTHEHUE TIPOCKTA

36)paboTaTh B TPYIIIE C BHIMOJIHCHUEM Pa3-
JINMYHBIX COIIUAJIBHBIX pOJIeI\/JI, HJIaHI/IpOBaTb
paboTy IPyMIIbI, PAIMOHAIEHO PACIPEICIISTh
06H3aHHOCTI/I nu HJIaHI/IpOBaTB OCATCIIBHOCTH B
HECTaHJIAPTHBIX CUTYAIIHSX, aJICKBAaTHO OIle-
HHUBATh BKJIAA KaXKI0I0 U3 y‘-IaCTHI/IKOB
IPYIIIBI B PEIICHUE paccCMaTpUBaeMOit Mpo-
OJIEMBEL.

— BBITIOJTHEHUE TBOPYECKHUX PadoT,
— HaOJII0ICHNE SKCTIEPUMEHTOB,
— BBITOJTHEHHUE TIPOCKTa

37)neMOHCTpUPOBATH HA PUMEpax pPoib U
MecTO (pU3UKH B POPMUPOBAHUH COBPEMEH-
HOI HAayYHOU KapTUHBI MUPA, B Pa3BUTHHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B
MPAKTUYECKON NEeATEIbHOCTH JIFOJICH;

— HaOJI0ICHUE SKCTIEPUMEHTOB
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