ABTOHOMHAS HEKOMMEPYECKAS OPTTAHU3ALIUS
BBICHIEI'O OBPA3OBAHUSA «<MEJCKHUJLJIC»
(MHCTUTYT ITIPO®ECCHUOHAJIBHOI'O PA3BBUTUSA MEJUIIUHCKHUX U
OAPMAIEBTHYECKUX PABOTHHUKOB)
AHO BO «MeaCxkujLic»

YTBEPXJIEHO
5 VYuenniii coeer AHO BO «MenCxnmicy»
A &%2\26 despaist 2025 . nporokon Ned
2 %:é Pextop AHO BO «MenCxumicy
z B.A. IIporomonosa

* )

PABOYAS ITPOT'PAMMA ITPEJIMETA

OVIIL.06 PU3UKA

CIHHEHUAJIBHOCTD
34.02.01 CECTPUHCKOE JIEJIO

YpoBeHb 00pa30BaTeNbHON MPOTPAMMBI:
cpeaHee mpodeccroHaaIbHOe 00pa30BaHUs

®opma 00yyeHus1 — OuHas

Kpanudukanms: MequuHCKas cecTpa / METUIIMHCKUAN OpaT

Pocros-Ha-/lony
2025



COJEP)KAHME

1. OBILIAS XAPAKTEPHUCTUKA PABOYEHN ITPOIPAMMBI TTPEJMETA

CDUIBUIKAN ettt ettt e e e et e e e aneee e 3

1.1. OO6nactb NPUMEHEHHS MPOTPAMMBI IIPEIAMETRA: ....vvvereeerreerireessreessreeesneeesnnas 3
1.2. Mecto npeameTra B CTPYKType OCHOBHOM 00pa30BaTeIbHON MPOrPaMMBI: . 3
1.3. Llens u TUTAHUPYEMBIC PE3YIBTATHI OCBOCHUS TIPEIAMETA: . .veevveeerveeaveeesenes 3
2. CTPYKTYPA U COAEP KAHMUE ITPEIAMETA ......oooiiiiiiiieeeeee e 12
2.1. O6beM yueOHOTOo TIpeaAMeTa U BUABI YICOHOU PAOOTBI ....vvvveivveeeiireeesinennns 12
2.2. TemaTndecKkuil TUIaH U COACPKAHUE YUEOHOTO MPEIMETA ..eovvvrerereeireernensns 13
3. YCJIOBUS PEAJIMBALU TTPEAMETA ... 25
3.1. MaTepuanbHO-TEXHUYECKOE 00ECTICUCHUE TIPEIAMETA ...eeevvvveanveeeereerireeninenns 25
3.2. YyebHO-MeTOoIMUecKoe U MH(DOPMAIIMOHHOE 00ecIieueHre MpeMeTa........ 26
4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUA ITPEJIMETA ....... 27
[Ipunoxenue 1 k pabodeid MPOrPaMME O MPEIAMETY ...vvervreermrersreresseeesneessneesineess 28



1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMBbBI
INPEAMETA «®PU3UKA»

1.1. OOaacTh NpUMeHEHHUS MPOTrPaAMMBbI MPeAMeTAa:

PaGouass  mporpamma  mpeaMera  SBJISETCS  4YacTbl0O ~ OCHOBHOM
npodeccruoHanbHOi 00pa30BaTEIbHOMN MPOrpaMMBbl CpeIHEro MPodhecCuOHATBLHOTO
oOpa3oBaHUsl — MPOTrpaMMbl TOJTOTOBKH CHEIUATMCTOB CPEIHEro 3BEHa II0
crienmanbHoCcTH 34.02.01 CectpuHCcKoe Aeno.

OVII.06 ®usuka sBIIETCS Y4YEOHBIM IIPEAMETOM MPEIAMETHOM 00JacTu
«EcTecTBEeHHO-HayYHbIE pEAMETHI beneparbHOTO roCyJ1apCTBEHHOTO
00pa30BaTeILHOTO CTaHAapTa CPEIHETO 00IIEeT0 00pa30BaHUS.

1.2. MecTo npeaMeTa B CTPYKTYpe OCHOBHOI o0pa3oBaTe/ibHOM

MPOrpaMMbl:

VYueOupiii npenmer «®Pusuka» sBiasercs yacTeio OO011€00pa30BaTEIBLHOIO
IUKJIa OCHOBHOW Npo(eCCHOHATBHOW 00pa30BaTENbHON MPOrpamMMbl CPETHETO
npo(ecCHOHANBHOTO 00pa30BaHUS — MPOTrpaMMbl MOJTOTOBKU CIIELUATIHCTOB
cpennero 3BeHa mo cneruaibHocTu 34.02.01 CecTpuHCKOE 1e10 (€CTeCTBEHHO-
Hay4YHbIN IPO(UIIb).

du3znka Kak Hayka o HauOoisiee OOIMX 3aKOHaxX NPUPOAbI, BBICTyHas B
KauyecTBe y4eOHOI0 IPeIMETa, BHOCUT CYILIECTBEHHBIN BKJIJ B CUCTEMY 3HaHUI 00
okpyxatomeM mupe. Kypc ¢usuku - cucteMooOpasyromui s €CTECTBEHHO-
HAyYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3UUECKUE 3aKOHBI JIEKAT B OCHOBE
IPOLIECCOB U  SABJICHMH, H3y4yaeMbIX XHUMHEW, Ouosorueut, reorpaduen.
Wcnonp3oBaHne M aKTUBHOE MPUMEHEHHE (U3MUYECKUX 3HAHUM omperaesnser
XapakTep M pPa3BUTHE pa3HOOOPA3HBIX TEXHOJOTUMH B cdepe >SHEepreTuky,
TPaHCIIOPTa, OCBOEHHS KOCMOCA, MOJYYEHHsI HOBBIX MAaTE€pUAOB C 3aJlaHHBIMHU
cBoiicTBaMU U JApyrux. W3yuenue ¢U3UMKM BHOCUT OCHOBHOM BKJIaJ B
(dbopMUpOBaHHE E€CTECTBEHHO-HAYYHOW KApTUHBI MHUpa O0OydYarommxcsi, B
(dbopMUpOBaHHE YMEHUN MPUMEHSTh Hay4HbI METOJ MO3HAHUS IPU BHIIOJHEHUH
UMU YYEOHBIX UCCIIeIOBAaHUII.

1.3. Ilesb u JIaHUpyeMble pPe3yJibTAaThl OCBOECHHS NPeIMeTa:
OcHOBHBIE 1IeJIU U3YUYEHUST y4eOHOTO TIpeaMeTa « DU3HuKay:

— (QopMupoBaHuE UHTEpeca M CTPEeMJICHUS OOYYaIoIUXCs K HAyYHOMY
U3YUYCHUIO TPHUPOJABI, Pa3BUTHE HX WHTEIUICKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI];

— Ppa3BUTHE TIPEJCTABICHUN O HAYyYHOM METOJE MO3HAaHUS U (OPMHUPOBAHHE
HCCJICIOBATEILCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBIICHUSIM;

— (QopMupoBaHUE HAYYHOTO MUPOBO33PECHUS KaK pe3ysibTaTa U3yYeHHUS OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

— ¢dopmupoBaHUe YMEHUN OOBSICHSTH SIBJICHUSI C UCIIOJIH30BaHUEM (PHU3UIECKUX
3HAHWH M HAYYHBIX JI0KA3aTEIbCTB;



— (opmupoBaHUe MpeACTaBICHUN O pOMU (GUIMKH IS Pa3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.

JInuHOCTHBIE Ppe3yabTaTbl OCBOCHHS OCHOBHOW 00pa3oBaTelbHOM
nporpaMMmbl  OOyYarOUIMMHUCS, OTPaKAIOUIME TOTOBHOCTh U  CIOCOOHOCTH
oOydJaronmxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHON BHYTPEHHEWU MMO3UIIUEH
JUYHOCTH, CHUCTEMOM UEHHOCTHBIX OPHUEHTALMi, TO3UTUBHBIX BHYTPEHHHUX
yOEXKJIEHUH, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO
OOIIECTBA, pACHIUPEHHE KU3ZHEHHOTO OMbITA M OMbITA JCSITEIHHOCTU B IpOIlecce
peanu3anuy OCHOBHBIX HalIPaBJIECHUN BOCHUTATEIbLHOM AEATEIbHOCTH, B TOM YHCIIE
B YaCTHU:
rPa’*kKIAHCKOr0 BOCTIMTAHUA:

— c(OpMHUPOBAHHOCTH TPAKIAHCKON MO3ZUIIMHA OOYYAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

— TPUHATHE TPaAUIIMOHHBIX HallMOHAJIbHBIX, 00IIeYeI0BEYECKUX
I'YMaHUCTUYECKUX U IEMOKPATUYECKHUX LIEHHOCTEM;

— TOTOBHOCTh BECTH COBMECTHYIO JIEATECIBHOCTh B HMHTEpEcax I'PakIaHCKOTO
oOlllecTBa, Yy4yacTBOBaTh B CaMOYIIPaBJIEHUM B 0O0IIe00pa30BaTEeIbHON
OpraHU3alliU U JIETCKO-IOHOIIECKUX OPraHU3aIUsX;

— YMEHHUE B3aUMO/ICHCTBOBATh C COIUATILHBIMU MHCTUTYTAMU B COOTBETCTBHHU C
ux QYHKIUSMUA U HA3HAYCHUEM;

— TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU ESITENBHOCTH;

NATPHUOTHYECKOT0 BOCIIUTAHUS:

— c(hOpMUPOBAHHOCTh POCCUICKON TPa)KJaHCKOW HMIEHTUYHOCTH, MaTPUOTU3MA,
YBOKEHHUS K CBOEMY HapOJy, YyBCTBa OTBETCTBEHHOCTU mepea PoauHoii,
TOPJIOCTH 3a CBOM KpaH, CBOXO PonnHYy, CBOW S3BIK M KYJBTYpPY, IIPOLLIOE U
HACTOsIIee MHOTOHAIIMOHAIILHOTO Hapoja Poccuu;

— IIEHHOCTHOE€ OTHOIIEHHE K TOCYJIapCTBEHHBIM CHMBOJAM, UCTOPUYECKOMY U
MNPUPOJHOMY HACIEAWI0, TMaMsITHUKaM, TpaauuusM HapoaoB Poccun,
JNOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIOPTE, TEXHOJIOTUSIX U TPYIE;

— wujehHas yOEXJIEeHHOCTb, TOTOBHOCTh K CIyXXeHHMIO U 3amure OTeyecTna,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

— OCO3HAHHUE TYXOBHBIX LIECHHOCTEW POCCUNCKOTO HApO/1a;

— c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO MMOBEICHHUS,

— CHOCOOHOCTh OIIEHHUBATh CUTYyallMi0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPAIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

— OCO3HaHME JTUYHOTO BKJIa/ia B MOCTPOCHHUE YCTOMUYUBOTO OYAYIIETO;

ICTETHYECKOT0 BOCTIMTAHMS:

— DJCTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYas JCTETUKY HAy4YHOro U
TEXHUYECKOT0 TBOPUECTBA;

(u3nvyecKoro BOCIUTAHUA:

— c(hOpMUPOBAHHOCTH 3JJ0POBOT0 U Oe30MacHOro 00pasa >KM3HU, OTBETCTBEHHOTO
OTHOIIICHHS K CBOEMY 37I0POBBIO;



TPYAOBOI0 BOCTIMTAHUS:

TOTOBHOCTD K TPYZY, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPY10Jt00ue;
TOTOBHOCTh K AaKTHUBHOW JESATEIBHOCTH TEXHOJIOTMYECKOW M COLMAIBLHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTH WHULIUAPOBATH, MJIaHUPOBATh u
CaMOCTOATENLHO BBIMOJIHATH TAKYIO JIEATEIHHOCTD;

UHTEpEC K pa3nuyHbiM chepam NpopecCHOHATBHON AEITeTbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIA BBIOOP Oynymiell mNpodeccuu MU pealn30BbIBATH
COOCTBEHHBIE KU3HECHHbIE TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTh K 0Opa3oBaHHI0O W CcaMOOOpa3OBaHHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

IKOJOTHYECCKOI0 BOCIIMTAHUA

cOPMHUPOBAHHOCTh  JKOJOTUYECKOM  KYJbTYpbl, TOHUMAHUE  BIUSAHUSA
COIIMATbHO-DKOHOMUYECKUX TPOLECCOB HA COCTOSHHE NPUPOJHONM U
COLIMAJILHOM Cpe/ibl, OCO3HaHWE TJIOOATBHOTO XapakTepa JKOJIOTHYECKUX
npo0JieM;

IJIAHUPOBAHHUE U OCYIIECTBIICHUE JECUCTBUN B OKPYXKAIOIIECH CpEie HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA,;

AKTUBHOE HEIMPUATHE JIEUCTBUNA, TPUHOCAIIUX BPE OKPYKAOLIEN CPELE;
yMEHUE TPOTHO3UPOBATH HEOJATONPUSTHBIE HSKOJOTUYECKHE TIOCIECACTBUS
NPEANPUHUMAEMBIX JEUCTBUH, TPEAOTBPAILATH UX;

pacilMpeHue OMbITa ACSTEIbHOCTH SKOJOTUUECKON HAMIPABICHHOCTH;

IHEHHOCTU HAYYHOI'O MO3HAHMUA:

C()OPMUPOBAHHOCTb MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHOM NMPAKTUKU, OCHOBAaHHOI'O Ha JUAJIOTe
KyJbTYp, CIIOCOOCTBYIOILIETO OCO3HAHHUIO CBOETO MECTa B MOJUKYJIHTYPHOM
MUDE;

COBEPILIECHCTBOBAHUE SI3BIKOBOM W YHUTATEIbCKOW KyJbTYpPhl KaK CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOAbMHU U TIO3HAHUS MUPA;

OCO3HAaHHE IIEHHOCTM HAy4YHOM JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U HCCIIEOBATENBCKYIO AEATENbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

MeTanpeaMeTHble Pe3yJbTaTbhl OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM

MIPOTPaMMBbI JIOJKHBI, OTPayKaroIIne:
OBJIa/IeHHe YHUBEPCAJIbHBIMH Y4eOHBIMM MO3HABATEIbHBIMH JI€HCTBUSIMH:
a) 6a30BbIE JJOTUYECKHUE ACHCTBHS:

CaMOCTOATENLHO  (opMyIHMpoBaTh W aKTyaJIW3upoBaTh  Mpobiemy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBCHHBIM TPU3HAK WJIM OCHOBAaHUS IS CpaBHEHUS,
kiaccudukanuu u 00001IeHNMS;

OTIpENeNATh IEeNU JACATENBHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUU UX
JOCTYKCHUST,

BBISIBIIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX;
BHOCUTH KOPPEKTUBHI B JEATEIHLHOCTH, OIIEHUBATh COOTBETCTBHUE PE3YJIbTATOB
IEJISIM, OLICHUBATh PUCKH TIOCIEACTBUMN JACSITEIBHOCTH;

S)



pa3BUBaTb KPCATHUBHOC MBIIIIJICHUC ITPU PCIICHUHN JKU3HCHHBIX HpO6HeM;

0) 0a30BBIC HCCIICAOBATEIBCKHUE ICHCTBHS:

BJIaJIeTh HaBBIKAMU Y4eOHO-MCCIIEIOBATENLCKON U MPOEKTHOW NIEATENbHOCTH,
HaBBIKAMU pa3pelieHus npooiiem;

CIIOCOOHOCTh UM TOTOBHOCTh K CAMOCTOSITEIFHOMY IOWUCKY METOJOB PELICHHUS
NPaKTUYECKUX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METO0B O3HAHUS;
OBIIQJICHUE BUJAMH JEATEIBHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHUA, €ro
UHTEPIIPEeTalUY, NMPEOOPA30BAHUIO W MPUMEHEHHIO B PA3NUYHBIX YUIEOHBIX
CUTYaIUsX, B TOM YHUCJIC IPU CO3JaHUH YIEOHBIX M COI[MAIbHBIX TPOEKTOB;
dopmMHupoBaHHE  HAy4YHOTO  THINA  MBIIUICHHUSA,  BIAJCHUWE  HAy4YHOU
TEPMUHOJIOTHEN, KIIOUEBbIMU MTOHATUSMHU U METOJAMU;

CTaBUTh W (OpPMYJIHpPOBaTH COOCTBEHHBIE 3aJaud B 00pa3oBaTeIbHON
JESITEIIbHOCTH U )KU3HEHHBIX CUTYaIHsIX;

BBISIBJISITh TIPUYUHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3a/auy,
BBIIBUTATh THIIOTE3Y €€ PEIIeHHs], HAXOIUTh apTyMEHTHI IJisl JOKa3aTelIbCTBA
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTPhl U KPUTEPUHU PELICHHUS;
aHaJIM3UPOBATh MTOJIYYEHHBIE B XOJI€ PEIICHUS 3a]]a4l PE3YJIbTaThl, KPUTUUECKU
OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHUE B HOBBIX YCIIOBUSX;
JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETECHHBIN OTIBIT;
paspabaTbiBaTh IUTAaH pEHICHHUS MPOOJIEMBI C YYETOM aHajin3a WMEIOLIUXCS
MaTepuaIbHBIX U HEMaTepUuaIbHBIX PECYPCOB;

OCYIIECTBIIATh LIEJCHANPABICHHBIA MOMCK IEpeHOca CPEeICTB U CIocoOoB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

yMETh TEPEHOCUTh 3HAHUS B TO3HABATENIBHYI0 W TMPAKTHYECKYIO 00IacTu
KHU3HEICSITSIIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, PEAJIaraTh OPUTHHAIBHBIE OAXO0/IbI U PEIICHNUS;
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS;

B) paboTa ¢ HHpOPMAIIUECIA:

BJIAJICTh HABBIKAMU TOJyYCHUS WH(OOPMAIIUU W3 WCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSATENILHO  OCYIIECTBIISATH TOWCK, aHalIW3, CHCTEMAaTH3aIlui0 W
WHTEPIPETANIO NHPOPMAIINH PA3IMYHBIX BUIOB U (hOPM MPEACTABICHUS;
CO3/IaBaTh TEKCTHI B PA3JIMYHBIX (hopMaTax C yueToM HazHauyeHUs HHGOPMaIUU
U I1IeJICBOM ayJUTOPHUM, BBIOMpas ONTUMAIbHYIO (OpMYy NpEACTaBICHUS U
BHU3yaJIN3aIlNH;

OIICHHBATh JOCTOBEPHOCTH, JICTUTUMHOCTh WH(OpMAIIMH, €€ COOTBETCTBHE
MIPaBOBBIM M MOPAIBHO-3THYCCKUM HOPMaM;

UCIIOJI30BaTh  CpPEACTBA  MH(POPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMA B  PEIMICHUWH  KOTHUTHUBHBIX, = KOMMYHUKAaTUBHBIX U
OpraHM3aIlMOHHBIX 3aJ]1a4 ¢ COOJIFOJICHUEM TPEOOBAHHMM PTrOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTHUEHBI, PECYPCOCOEPEIKEHNS, TPABOBLIX M ITUYECKUX HOPM,
HOPM MH()OPMAIIMOHHON 0€301MacCHOCTH;

BJIAJICTh HABBIKAMH PACIO3HABAHUS U 3AIIIMTHl HHPOpPMaIUU, HHPOPMAITHOHHOM
0€30MacHOCTH JIMYHOCTH.



OBJaJACHUEC YHHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA JEeHUCTBUSIMM

a) oOIIeHHeE:

OCYIIECTBJISATH KOMMYHUKAIIMK BO BCeX chepax KU3HU;

pacno3HaBaTh NPEANOCHUIKMA KOH(MIUKTHBIX CUTYallui U CMTYaTh KOH(MIUKTHI;
BJIQJICTh PA3JIMYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOJICUCTBUS;
apryMEHTHUPOBAHHO BECTH JTUAJIOT, YMETh CMSTYaTh KOH(M)IUKTHBIC CUTYAIHH;
Pa3BEpHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

0) coBMecTHas JIeITeIIbHOCTD:

MOHMMATh W HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIUBUAYaJIbHON
padoThI;

BBIOMPATh TEMATHKy W METOJbl COBMECTHBIX ACHCTBUH C ydeToM OOIIuX
MHTEPECOB M BO3MOKHOCTEH KaXI0TO YJieHa KOJIJICKTUBA;

OpUHUMATh 1€  COBMECTHOM  JI€ATEIBHOCTH, OPraHU30BBIBaTH U
KOOPJIMHUPOBAThH JIEUCTBUS MO €€ JOCTHKEHHUIO: COCTAaBJIAThH IUIAH JICUCTBUM,
pacmpeiesiaTh poJid ¢ YYETOM MHEHHH YyYaCTHHUKOB, OOCYXKJaTh PE3yJIbTaThl
COBMECTHOM paboThI;

OLIEHMBATh KA4€CTBO CBOETO BKJIAJIAa U KaXJIOT0 YYaCTHUKA KOMAaH/bI B OOIIWI
pe3yNbTaT 1o pa3paboTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKTHI, OIICHUBaTh WJIEM C TO3UIUA HOBU3HBI,
OpPUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

KOOPJIMHUPOBATH U BHITIOJIHATH pa0OTY B YCIOBUSX PEATBHOT0, BUPTYAJIBHOTO U
KOMOMHUPOBAaHHOTO B3aUMO/ICHCTBUS,

OCYIIECTBIISITh TO3UTUBHOE CTPATETUYECKOE TIOBEIEHHUE B  Pa3IMUHBIX
CUTYaIHSIX, IPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUIIMATHBHBIM.

OBJIa/IeHI e YHUBEPCAJIbHBIMHU PEryJSITHBHBIMHU AeHCTBUIMM:
a) caMOOpraHu3aIus:

CaMOCTOSITEJIbHO OCYLIECTBJISATh MO3HABATEIBHYIO NEATEIBHOCTD, BBIABIATH
npoOiemMbl, CTaBUTh ©  (HOpMyIMpoBaTh COOCTBEHHBIE 3aJauyd B
0o0pa30BaTeNbHOMN NEATEIbHOCTH U )KU3HEHHBIX CUTYaITUsX;

CaMOCTOATENbHO COCTABJIATH IJIaH PELIEHUS TPOOIEMbI C YH4ETOM UMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYaIHsIM;

pacHIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;
JienaTh 0CO3HAHHBIN BBIOOP, ApryMEHTHPOBATH €TI0, OpaTh OTBETCTBEHHOCTH 32
peleHue;

OIICHUBATh MPUOOPETECHHBIN OIBIT;

CrIocoOCTBOBaTh (HOPMHUPOBAHUIO M TPOSBICHUIO MIUPOKOW HPYIUIUU B
pa3HbIX 00JACTSAX 3HAHUWH, MOCTOSTHHO TOBBIMIATH CBOM 00pa30BaTENbHBIN U
KYJIbTYPHBIM YPOBEHb;

0) CaMOKOHTPOJIb:

AdaBaTb OLCHKY HOBBIM CHUTyallUsAM, BHOCHUTb KOPPCKTHBBI B ACATCIbHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



BIAJCTh HaBBIKAMHU  IIO3HABATEIBHOW  pedeKCMM  KaK  OCO3HAHUS
COBEPIIAEMBIX JICMCTBUM W MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBAHHUII;

HCIIOJIB30BaTh MPUEMbI pedICKCHH I OLICHKHW CUTYalluu, BIOOpa BEPHOIO
pelieHus;

YMETh OILIEHUBAaTh PUCKM W CBOCBPEMEHHO MPHUHUMATh PEHIEHUS MO HUX
CHUYKECHUIO;

B) SMOIIMOHAJIbHBINA MHTEIUJIEKT, MpeIoiararonui chopMUpoOBaHHOCTD:

CaMOCO3HAHUS, BKIIIOYAIOLIETO CIIOCOOHOCTh MMOHUMATh CBOE 3MOIIMOHATILHOE
COCTOSIHUE, BHUJCTh HAIPaBICHUS Pa3BUTHS COOCTBEHHOW ASMOITMOHAIBHOMN
cdepbl, OBITh YBEPEHHBIM B ceO¢€;

CaMOpETYJIMPOBaHUS, BKIIIOYAIOMIETO CAMOKOHTPOJb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ IIOBEJEHUE, CIIOCOOHOCTh aJalTHPOBATHCS K
AOMOIIMOHAJILHBIM HM3MEHEHUSAM U TPOSBIATH THOKOCTb, OBITH OTKPBHITHIM
HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHHE K JOCTIDKCHHIO IIETH U
yCIeXy, ONTHMH3M, HHUITMATUBHOCTh, YMEHHUE ICUCTBOBATh, HCXOS M3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKIIIOYAOIIEH CIIOCOOHOCTh MOHUMATh IMOIIMOHATIBHOE COCTOSTHUE
JPYTUX, YIUTBIBATh €70 MPU OCYIIECTBICHUH KOMMYHUKAIIUHU, CIOCOOHOCTH K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COIMAJTBHBIX HaBBIKOB, BKIIFOYAIOIINX CTIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C JAPYTHMH JIIOABMH, 3a00THTHCS, NPOSBIATH HMHTEPEC W paspeniaTh
KOH(JIUKTBHI;

) OpUHATHE ce0s U IPYTUX JTIOJICH:

OPUHUMATH ce0sl, TOHUMas CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI U apIYMEHTHI JPYTIUX JIFOJECW IMPU aHAIU3E PE3yJIbTaTOB
NEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX JIIOJEH HA OLINOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IlpenmeTHble pe3yJbTaTbl OCBOCHHS OCHOBHOW  00pa3oBaTelIbHOU

MPOTPaAMMBbI:

— JIEMOHCTPUPOBATh HA MpPUMEpax poJib U MeCTO (PU3MKH B (POpMUPOBAHUU

COBPEMEHHOW HayYHOU KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKH U
TEXHOJIOTUM, B TPAKTUYECKOM NEATEIbHOCTH IJIIOJCH, UEJIOCTHOCTh H
€IUHCTBO (PU3UUECKON KapTHUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyUYEHHBIX (U3HUECKUX MOJIeTIeH:
MaTepualibHas TOYKa, HHEPIHaIbHas CUCTEMAa OTCUéTa, aOCOIIOTHO TBEPIOEC
TEJIO, UJICAJIbHBIN Ta3, MOJEINU CTPOCHUS Ta30B, KUJKOCTEH U TBEPABIX TEI,
TOYEYHBIA JJIEKTPUYECKUM 3apsll, Jyd CBETA, TOUYCUHbIM MCTOYHHK CBETA,
aepHas MOJAEIb aTOMa, HYKJIOHHAsI MOJIENIb ATOMHOIO siApa MPpU PELIEHUN
(bU3UYECKHX 3a/a4,



pacno3HaBaTh GU3NUECKHUE SIBJICHUS (TIPOIECCHI) M OOBICHITH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJEKYISIPHO-KHHETHUYECKOM TEOPHH CTPOCHUS
BEIIECTBA U JJIEKTPOAMHAMUKHU: PABHOMEPHOE U PaBHOYCKOPEHHOE
MPSMOJIMHEWHOE JBM)KCHHE, CBOOOJHOE TMaJIcHUe TeJ, JBM)KCHHE II0
OKpY>XKHOCTH, HWHEpLHs, B3auMojeucTBue Tei, AuQdy3usi, OpOyHOBCKOE
JBUKEHUE, CTPOCHHE )KUIKOCTEH U TBEPABIX TEJ, U3BMEHEHHE 00bEMA Tell IPU
HarpeBaHUM  (OXJIAKJEHUHU),  TEIUIOBOE  pPaBHOBECHE,  HCIApPEHUE,
KOHJIEHCAIUsl, TUTABJICHHE, KPUCTAJUTH3allUs, KUIIEHHE, BIAXXHOCTh BO3/yXa,
MOBBIIICHNUE JABJICHUS Ta3a MPU €r0 HarpeBaHUU B 3aKPBITOM COCYJI€, CBS3b
MEXIy MapaMeTpaMy COCTOSHUS ra3a B M30MPOIECccax, dJIEKTpU3aIus Tel,
B3aMMOJICCTBHE 3aPs/IOB;

pacno3HaBaTh GU3NYECKHUE SIBJICHUS (TIPOIECCHI) M OOBICHITH UX HA OCHOBE
3aKOHOB JJICKTPOJWHAMUKM W KBAHTOBOM (DM3UKH: DJIEKTpHUECKas
MPOBOJAUMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JEUCTBUS
TOKa, B3aUMOJICCTBHE MarHUTOB, 3JIEKTPOMArHUTHAS WHAYKIUS, ICHCTBUE
MarHUTHOTO TIOJS HAa TMPOBOJHUK C TOKOM U JBWXKYIIUNACA 3apsl,
AJIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, MPSIMOJIUHEHHOE PaCIIPOCTpaHEHUE
CBETa, OTpa)k€Hue, nperomieHue, uHrepdepeHuus, audpakuus Hu
noJIIpu3alysl CBeTa, JAHWCIepcus cBeTa, (oroanekTpuueckuii IhdexT
(boToaddexT), cBeTOBOE AaBieHHE, BOSHUKHOBEHHE JTUHEWUYATOTO CIEKTpa
aToMa BOJIOpOia, €CTECTBEHHAs! M HCKYCCTBEHHAsI PAJAOAKTUBHOCTH;
OMUCHIBATh MEXAHUYECKOE JIBMKECHUE, UCTOJB3Ys (DU3NUYECKUE BEIIMYUHBIL:
KOOpAMHATa, MyTh, IEPEMEIIICHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUia,
UMITyJIbC ~ Te€la, KWHETWYECKass OJHEPrus, TMOTEHIWaJbHAs DJHEPrus,
MeXaHuueckas paboTa, MexaHU4ecKasi MOITHOCTh; TP OMHUCAHUU MPABUILHO
TPaKTOBaTh (PU3MUECKUN CMBICI UCTIOJIB3YEMbIX BEJIMYWH, NX 0003HAYEHUS U
CAMHUIIBI, HAXOAUTh (OPMYJIBbI, CBS3bIBAIOIIME JaHHYIO (PU3HUECKYIO
BEIIMYMHY C JPYTUMH BEIMUYUHAMY;

ONKCHIBATh HM3YYCHHBIC TEIJIOBBIE CBOMCTBA TEI M TEIUIOBBIC SIBICHHUS,
UCTIONIb3Yys (pU3MYECKre BEJIMYMHBIL: JIaBJIICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYCCKas DHEPTHUS Xa0THUYECKOTO JIBYDKCHUS MOJIEKYI,
CpeIHEKBaAPATUYHAS CKOPOCTh MOJIEKYJI, KOJTMYECTBO TEIUIOTHI, BHYTPEHHSIS
sHeprusi, padbora raza, Kod(POUIIMEHT TMOJE3HOTO JAEHCTBUS TEIIOBOTO
JBUTATENS; TIPU OMHCAHWUW TPABWIBHO TPAKTOBATh (PU3WUECKHA CMBICIT
UCITOJIB3yEMbBIX BEJTUMYMH, X 0003HAYCHUS U €AUHUIILI, HAXOIUTH (POPMYITHI,
CBSI3bIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMH BEITUUUHAM;
OIMHMCHIBATh N3YUCHHBIC JIEKTPUUCCKHE CBOMCTBA BEIIECTBA M DJICKTPUUECKHE
sBJICHUS (TIPOIIECCHI), UCTONB3YS (DU3UUYECKUE BEIMYUHBI: DJICKTPUICCKUN
3apsifi, JIEKTPUYECKOE MOJI€, HANPSKEHHOCTh MOJISI, MOTEHIMAl, Pa3HOCTh
MOTEHIMAJIOB; MPU OMUCAHWUU TPABWIHHO TPAKTOBATH (PU3UUYECKHUIA CMBICT
UCITOJIB3yEMBIX BEJIMUMH, UX 0003HAYCHHS 1 CIMHUIIBI; YKa3bIBATh (OPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3HUSCKYIO BEIMUHUHY C IPYTHUMH BEIIMYNHAMU;
aHaJIM3UPOBaTh (PU3NYECKHUE MPOIIECCHI U SIBIICHUS, UCTIONb3ys (PU3HUECKUE
3aKOHbl M TMPUHLMIIBL: 3aKOH BcemupHoro tsarotenus, I, II u III 3axkonsI
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HploTOHA, 3aKOH COXpaHEHHs] MEXAHMUYECKOW SHEPTruu, 3aKOH COXPAHECHMUS
UMITYJIbCa, TMPUHUMI  CYNEPNO3UIMU CHUJI, M[PUHIUI PaBHONpPABUS
WHEPUUAIIBHBIX CHUCTEM OTCUETa, MOJEKYISIPHO-KMHETUYECKYIO TEOPUIO
CTPOEHHUSI BEIIECTBA, TAa30BbIE€ 3aKOHBI, CBSI3b CPEIHEW KHUHETHUYECKOU
DHEPrUy TEIUJIOBOTO JIBMXKEHHSI MOJIEKYJ] C aOCOJIIOTHOM TeMIlepaTypoH,
MEPBbIM 3aKOH TEPMOJANHAMUKH, 3aKOH COXPAHEHHUSI SJIEKTPUYECKOTO 3apsija,
3akoH KyJnoHa, mpu 3TOM pa3inuvaTh CIOBECHYIO (POPMYTUPOBKY 3aKOHA, €r0
MaTeMaTU4YeCKOe  BBIpAKEHHWE W YCJOBUS  (TpaHUIBI,  00JIACTH)
MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE MPUHIUIBI JEUCTBUS MAalluH, NOpPUOOPOB W
TEXHUYECKUX  YCTPOMCTB;  pa3ivyarh yCJIOBUS  HMX  0€30MacHOTo
MCIIOJIb30BaHUs B IOBCEHEBHOM KU3HU;

pacno3HaBaTh GU3NYECKHUE SIBJICHUS (TIPOIECCHI) M OOBICHITH UX HA OCHOBE
3aKOHOB DJICKTPOJAMHAMUKHA UM  KBAHTOBOM  (DMBHKH: DJIEKTpUYECKas
MPOBOJAUMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JEUCTBUS
TOKa, B3aUMOJICIICTBUE MAarHUTOB, 3JEKTPOMATrHUTHAS WHIYKIIHS, JEHCTBHE
MarHuTHOTO TIOJiI Ha TMPOBOAHUK C TOKOM U JBWXKYLIUHCA 3apsii,
AJIEKTPOMArHUTHBIE KOJICOAHUS U BOJHBI, MPSAMOJIUHEHHOE PaCIIpOCTpaHEHUE
CBETa, OTpa)X€Hue, TNpeiomieHue, uHrepdepeHuus, audpakuus Hu
noJisipu3alsl CBeTa, JAuWcCIepcus cBera, (oroanekTpuueckuii >hdexT
(boToaddexT), cBeTOBOE AaBieHHE, BOSHUKHOBEHHE JTUHEWUYATOTO CIEKTpa
aToMa BOJIOpOJIa, ECTECTBEHHAsI U UCKYCCTBEHHAs! PaJIMOAKTUBHOCTH;
OMUCHIBATh M3YUYCHHBIC CBOMCTBA BEIIECTBA (PJIEKTPUUYECKUE, MArHUTHBIC,
ONTUYECKUE, AJICKTPUUYECKYI0 MPOBOJMMOCTh pa3IMYHBIX Cpel) U
AIIEKTPOMArHUTHBIE  ABJIECHHS  (IIPOLIECCHI), HCMOJB3YsA  (U3HUYECKUE
BEJIMYMHBI: 3JIEKTPUUECKUH 3apsJl, CUjla TOKA, SJIEKTPUUECKOE HAIpPSKEHHUE,
AIEKTPUUYECKOE COMPOTUBIIEHHUE, PA3HOCTh MOTEHI[UAIOB, 3JIEKTPOIBUKYIIIAS
cuwia, paboTra TOKa, WHAYKIMS MarHUTHOTO TIOJiA, cujia AMIiepa, cuja
JlopeH1ia, MHIYKTUBHOCTb KaTYIIKH, SHEPTUS SJIEKTPUUYECKOTO U MATHUTHOTO
MOJIeH, MEepro U 4acToTa KojeOaHuil B KoJieOaTeIbHOM KOHTYpE, 3apsi U
CWJIa TOKa B TIPOIECCE TaPMOHUYECKUX DJICKTPOMATHUTHBIX KOJeOaHUM,
(bOKyCHOE PacCTOSIHUE U ONITUYECKasi CUJIa JIMH3BI, TPU OMIHUCAHUH MTPABUILHO
TPaKTOBaTh (PU3UYECKUIN CMBICI UCTIOJb3yEMbIX BEJIMUUH, UX 0003HAUYCHUS U
€AUHUIIbI, YKa3blBaTh (POPMYJIbI, CBS3BIBAIOIIME JAaHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMHU BEJIMUNHAMU;

ONMUCHIBATh M3YyYECHHBIE KBAHTOBBIE SIBIICHUSI W IMPOLECCHI, HCIOIb3YS
bu3MYecKue BEIMUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, IJTMHA BOJIHBI U
4acTOTa CBETA, DHEPIHsl U UMIYJIbC (OTOHA, MIEPUOJ TIOJIypacaaa, SHEPrus
CBSI3M aTOMHBIX SIJIEP, TMPU OMUCAHWW TPABWIBHO TPAKTOBATH (PU3UUECKHIA
CMBICII UCIIOJIb3yEMbIX BEITUYHMH, UX O0O03HAUCHUS U CIUHUIIBI, YKa3bIBaTh
dbopMyTIbl, CBSI3bIBAIONIME JaHHYH (U3MYECKYI0 BEIMYHUHY C JAPYTHMH
BEITMYMHAMU, BBIUMCIISATH 3HaUYeHNE (DU3NIECKOMN BEITHMYUHBI;

aHaJIM3UPOBaTh (PU3NYECKHUE MPOIIECCHI U SIBJIICHUS, UCTIONb3Ys (PU3HUECKUE
3aKOHbI M TPUHLMMBE: 3akoH OwMa, 3aKOHBI TIOCJIEIOBATEIBHOTO U
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napajyieIbHOTO COEIUHEHUs MPOBOJHUKOB, 3akoH Jxoyns-JleHna, 3akoH
AJIIEKTPOMArHUTHON MHAYKIMH, 3aKOH MPSMOJIMHEHHOIO paclpOCTPAHEHMUS
CBETa, 3aKOHBbI OTPAXEHUsI CBETA, 3aKOHBI NIPEJIIOMJIEHHUSI CBETA, YpPaBHEHHE
Onnmreiina i GotodddexTa, 3aKOH COXpAaHEHHS DSHEPTUH, 3aKOH
COXpaHEHUs] UMITYJIbCa, 3aKOH COXPAHEHUs 3JEKTPUUYECKOTO 3apsiaa, 3aKOH
COXpaHEHUs MacCOBOI0 YHMCJA, MOCTYyJaThl bopa, 3aKOH pajHMOaKTHUBHOIO
pacnaza, Mpu 3TOM pa3auvaTh CIOBECHYIO (DOPMYJIUMPOBKY 3aKOHA, €ro
MaTEeMaTUYECKOE BhIPAKEHUE

U yCIOBHS (TpaHMIIBI, 00JIACTH) IPUMEHUMOCTH;

ONPEAENATh HAIIPABJIEHUE BEKTOPA MHAYKIIMH MarHUTHOTO 10JIsl TPOBOJTHUKA
C TOKOM, CUJIbl Amrniepa u cuiibl JlopeHiia;

CTPOUTh M OMNHCHIBATH H300pa)KeHHE, CO3AaBAaEMOE IUIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBIMOJHATh SKCIEPUMEHTHI IO HCCIEIOBAaHUIO (PU3MUECKUX SBICHUU H
IIPOLIECCOB € UCITOJIB30BAHUEM IIPSMBIX, U KOCBEHHBIX H3MEPEHUI: TIPH 3TOM
(dopMynnpoBath npoOieMy/3aadyy U THUIOTE3Y y4eOHOro SKCIIEpUMEHTA,
cOOMpAaTh YCTAHOBKY U3 MPENJIOKEHHOTO 000PYI0BaHUSI, IPOBOAUTH ONBIT U
bopMyIHpPOBATH BHIBOIBI,

OCYUIECTBJISAThH NPSIMbIE U KOCBEHHBIE U3MEPEHUS (DU3NUECKUX BEIUYHH, IIPU
3TOM BBIOMpATh ONTUMAJBHBIM CHOCOO MW3MEPEHHS M HUCIHOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH MMOTPEIIHOCTEN N3MEPEHMI;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKUX BEIMYMH C HCIOJIb30BAHUEM
OPSIMBIX U3MEPEHHI: IIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATh
Pe3yJbTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEIMYUH B BHJIE TaOJIHI]
U TpauKOB, 1eJaTh BBIBOABI IO Pe3yJIbTaTaM HCCIEA0BAaHNUS;

coOI01aTh paBuiia 0€30MacHOTO TpyAa MpU NPOBEIECHUH UCCIEI0BaHUM B
paMKax y4eOHOro 3KCIEepUMEHTA, y4eOHO-HCCIIEOBATENBCKON U MTPOEKTHOM
NEATEIbHOCTH C  HWCHOJb30BAHUEM  HM3MEPUTENbHBIX  YCTPOWCTB U
71a00paTOPHOTO 000PYIOBAHUS;

pemarh pacuy€THbIE 3aJaud C SBHO 3aJaHHOW (U3MUECKOW MOJIETBIO,
UCHOJB3YS (PU3UYECKUE 3aKOHBI U MPHUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBHUS
3aJ]auM BBIOMPATh (PU3UUYECKYIO MOJIENb, BBIACIATH (PU3MUECKUE BETUYUHBI U
(bopMyJibl, HEOOXOUMBIE /17151 €€ PELICHUs], TPOBOAUTH PACUETHI U OLICHUBATh
peaIbHOCTh MOJTYYEHHOTO 3HaYEHUs (PU3NUECKON BEIUYHHBI;

peuaTh KaueCTBEHHbIE 3341 BEICTPAUBaTh JIOTUYECKH HETPOTUBOPEUUBYIO
LEMOYKYy pacCyXI€HHH C HCIOJIb30BAHUEM M3YUYEHHBIX 3aKOHOB,
3aKOHOMEPHOCTEHN 1 (PU3NYECKUX SBJICHU;

UCIONB30BaTh  MPH  pPEIIEHUH  ydeOHBIX  3aJad  COBPEMEHHBIC
UHPOPMAIIMOHHBIE  TEXHOJOTMM Il  TIOMCKA, CTPYKTYpHUPOBaHMS,
UHTEpIpPeTallud M TPEACTaBICHUA Y4YeOHOH W HAay4YHO-TIOMYJISIPHOM
uHbOpMallMy, TOJYYEHHOW U3 Pa3IUYHbIX HCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBaTh MOJyYaeMyto HH(POpMaILIHIO;
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OOBSICHATh MPHUHIMINBI JEUCTBUS MAIlMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3iInyaTh YCIOBUS HX O€30MacCHOrO HCIOJIb30BaHUS B
MMOBCEHEBHOM JKHU3HMU;

IPUBOJUTH IPUMEPHI BKJIaJa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B 00BSCHEHHUE MPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
s obecrieueHus: O€30MAaCHOCTH TMPH  OOpallleHUH C MpudopamMu |
TEXHUYECKUMHU YCTPOMCTBaMH, Uil COXpPAaHEHUS 3J0pPOBbA M COOJIOJIECHUS
HOPM 3KOJIOTUYECKOT0 MTOBEAEHUS B OKPYKAIOILEH Cpee;

paboTaTh B TpyNIE C BBIIOJHEHUEM pa3IMYHbIX COLUAIBHBIX pOJIEH,
IUTAHUPOBaTh pabOTy TPYMIIbI, PAMOHAIBHO PACHPEEISITh 00S3aHHOCTU U
IUIAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTyalUsIX, OLEHUBATh BKJIA]
Ka)KJ0r0 U3 YYaCTHUKOB TPYIIIBI B pEHIEHHE pacCMaTpUBAEMOM MPOOIEMBI.

VYyeounii npenmer OVYI[.06 ®usumka ydactByer B (OPMHUPOBAHUU Y

CTYJEHTOB CJICAYIOIINUX KOMIIETCHIIUM:

aHallu3a Hu

OK 02. Hcnonp3oBaTh COBpPEMEHHBIE CpEICTBA IIOMCKA,

MHTEpHpeTaluud nHGOpMaMu U NH(POPMALMOHHBIE TEXHOJIOTUN JJIS BBIITOJIHEHHS

3a/1a4 Npo(heCCUOHAIIBHOU eSITELHOCTH.

2. CTPYKTYPA U COAEPKAHUE ITPEJIMETA
2.1. O0bem yueOHOro mpeaMeTa u BUAbI y4eOHOM padoThI

Tabnuna 2
Bcero, O06bem 1o ceMecTpam
O0Bem paboThl 00yHaroIUXCs ac. 1 5
YueOHble 3aHsATHS, 78 34 44
B TOM YHCIIE
Jlexust (ypok) 78 34 44
Cemunap/npaktuueckoe 3assitue (C/I13) - -
JlaGoparopHoe 3ansatue (JI3) - - -
KoHcynpTanmu - - -
ITpakTHka - - -
CamocrositeibHas padora odyuaromerocsi (C/P) 12 6 6
IIpoMe:kyTOUHasI aTTeCTALUSA: Bin KonTtponsHas 3ager c
pabota OLICHKOH
Yacsl - - -
OO0mmii 00beM JMCHUIITTHHBI 90 40 50
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2.2. TemaTu4ecKuH NJIAH U COAEPKaAHUE Y4eOHOIr0 MpeaMeTa

Tabmuma 3
@
= e
HaumenoBanue Conep:xxanue yuyeOHOro marepuasa u Gopmbl 5 S
pa3aesioB U TeM OpPraHM3alHu JesiTeJIbHOCTH 00y4aloInXCs 8 g
o
Pazngen 1. ®u3nka u MeTOAbl HAY4YHOI'0 MO3HAHUS 4
Tema 1.1. duzuka u | Ypok (coaep:xxkaHue y4eOHOr0 MaTepuaJia): 4
METO/Ibl HAYy4YHOTO ®duszuka - Hayka o mnpupoae. HaydHble MeTOIbl MO3HAHUS
MMO3HAHUS OKpy’kawmiero Mupa. Ponb 3KcrepuMeHTa M TEOpUHM B

npolecce MO3HaHUs PUPO/Ibl. DKCIEPUMEHT B (DU3UKE.
MonenupoBanre (GU3NYECKUX SBICHUH H  HPOIECCOB.
Hayuneie runoressl. @Pu3nyeckue 3aKOHbl U TEOPUH. | paHuLIbI
IIPUMEHUMOCTHU du3nueckux 3aKOHOB. ITpuHIHN
COOTBETCTBHUSI.

Pome um mecto ¢u3uku B (POPMHPOBAHWU COBPEMEHHOM
HAay4yHOW KapTUHBl MHpa, B IPAKTUYECKOW JEATEIBHOCTH
JTOJEH.

JlemoHCcTpanum.

AnanoroBele W UU(POBBIE HM3MEPHUTEIBHBIE MPHOOPHI,
KOMIIBIOTEPHBIE JATYUKH.

Pa3znen 2. Mexanuka 14
Tema 2.1. Ypok (coagep:kaHue yueOHOro MaTepuajia): 4
Kunemartuka Mexanuueckoe ABHUKCHUC. OTHOCHUTEILHOCTE MEXaHUUECKOTO

nBwxeHus. Cucrema orcuéra. TpaekTopus.

[lepemenienue, CKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs
CKOPOCTh) M YCKOpPEHHE MaTepuaibHOW TOUKH, UX MPOEKINH
Ha OCU CHCTeMbl KoopauHar. CloXeHHe IepeMelleHUul U
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE W DPAaBHOYCKOPEHHOE  NPSIMOJMHEHWHOE
JBIKeHue. ['pauku 3aBUCUMOCTH KOOPIMHAT, CKOPOCTH,
YCKOpPEHUs, MyTH U NepeMEIleHNs MaTepHabHOM TOYKU OT
BPEMEHH.

CBoboaHOe majienne. Y CKopeHue CBOOOTHOTO TaCHUSI.
KpuBonunelinoe nBuxeHue. J[BrkeHne MaTepuaibHON TOUKU
[0 OKPY>XKHOCTH C TIIOCTOSHHOM MO MOJAYJIIO CKOPOCTBIO.
VYrinoBas ckopocTh, JUHEWHas ckopocTh. Ilepnon m wacrora
oOpaieHust. LleHTpocTpeMuTENbHOE YCKOPEHHUE.
TexHnueckue yCTpOHCTBA M TPAKTUYECKOE IPUMEHEHHE:
CIOUJOMETpP, JBUXKEHHE CHApSAIOB, LEMHbIE U pPEMEHHBIE
neperavm.

JeMmoHcTpanmu.

Mopenb cucTeMbl OTCUETA, WIUTIOCTpAlUsi KMHEMaTHYECKUX
XapaKTePUCTHUK ABUKCHUS.

[TpeoOpa3oBanue JBMKEHUH C MCIONB30BAaHUEM IPOCTHIX
MEXaHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM ITPOCTPAHCTBE.
HaGnronenne aBwxeHus Teia, OPOIIEHHOTO TMOJ YTJIOM K
TOPU30HTY ¥ TOPU30HTAJIBHO.

H3mepenne yckopeHus cBOOOIHOTO MaJeHHUSL.

Hanpasnenue ckopocTH pH IBUKEHUH 110 OKPY>KHOCTH.
YyeHnueckui SKCIIEpUMEHT, J1abopaTOpHbIE pabOThI
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M3yueHne HEpaBHOMEPHOI'O ABUKEHUS C LIEIIBIO ONPEICIICHUS
MI'HOBEHHOM CKOPOCTH.

HcenenoBanue COOTHOLICHUS MEXAY IIyTSAMH, IPONWIECHHBIMU
TEJIOM 3a IIOCJIEJOBATEIbHBIE PABHBIE ITPOMEXKYTKH BPEMEHU
IIPU PaBHOYCKOPEHHOM [BHKCHHM C HA4aJIBHOW CKOPOCTBIO,
PaBHOM HYJIIO.

N3yueHune nBUKEHUS IAPUKA B BA3KOU KUIKOCTH.

M3yueHune IBM>KEHUS Tesa, OpPOLIEHHOTO TOPU30HTANIBHO.

Tema 2.2.
Jnnamuka

Ypok (cogep;kaHue y4eOHOr0o MaTepuasa):

[Ipuniun  otHocuTenbHOCTH  ['aymmiies.  llepBblii  3aKkOH
HeroTona. HepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cwia. Ilpunuun cynepnosunuu cuil. Bropoii
3akOoH HproTOHA 11 MarepuanbHOW TOUKU. Tperuil 3aKkoH
HrroToHa /1151 MaTepHaIbHBIX TOYEK.

3akoH BceMupHoro taroreHusa. Cuna Tsxectd. IlepBas
KocMuueckas ckopoctb. Cuna ynpyroctu. 3akoH ['yka. Bec
Tena.

Tpenue. Buasl Tpenus (1mMokosi, CKoiabxeHus, kadenus). Cuma
tperust. Cyxoe TpeHue. Cuina TpeHMsI CKOJIBXKEHUS U CHJia
Tpenus nokos. Koaddunuent tpenus. Cuna conpoTUBICHUS
MIPU ABUKEHUH TeJIa B )KUJKOCTH WM rase.

[ToctynatenbHOe ¥ BpallaTelIbHOE MABM)KEHHE aOCOIIOTHO
TBEPAOIO Tea.

MOMEHT cuiIbl OTHOCUTENBHO OCH BpaieHus. [lmedo cuibl.
VYcioBus paBHOBECHUS TBEPIOIO TeEA.

TexHu4eckue yCTpPOMCTBA U MPAKTUUYECKOE NPHUMEHEHHE:
MOAIIUITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.
JeMmoHcTpanuu.

SIBeHue MHEpLHH.

CpaBHeHHE Macc B3aMMOICUCTBYIOMIMX TEJ.

Bropoii 3akoH HeroTOHA.

N3mepenue cuil.

CrnosxxeHue cuil.

3aBUCHUMOCTH CHIIBI YIIPYTOCTH OT AepopMaIiiu.
HesecomocTs. Bec Tena npu yCKOpeHHOM NOAbEME U TAJCHUH.
CpaBHEeHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.
VYcnoBus paBHOBecHs TBEPAOTO Tesa. Bubl paBHOBECHS.
Y4eHUYeCKUi IKCIEPUMEHT, 1abopaTOpHBIE pPaOOThHI
N3ydenue nBuxeHust Opycka 1o HaKJIOHHOW IJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOBHUKAIOIIUX B
MIPYXUHE U PE3NHOBOM 00pa3slie, OT X JedopMaiiu.
WccnenoBanue  ycnoBuid  paBHOBeCHUsl TBEPAOro  Tena,
MMEIOLIET0 OCh BpallleHus

Tema 2.3.
3aKOHBI COXpPaHEHUs
B MEXAHUKE

Ypok (cogep;kaHue y4eOHOro MaTepuasa):

Nmnynsc  MaTepuanbHOM  TOYKM  (Te€na),  CHCTEMBI
MaTepI/IaJ'IBHBIX TOYCK. I/IMHy.]'H)C CHUJIBI U U3AMCHCHUC HMHy.]'IBC&
Tena. 3aKOH COXpaHEeHHs UMITyJIbca. PeakTHUBHOE JIBIKEHUE.
Pabora criisl. MOIHOCTE CHJIBL.
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Kunernueckast sHeprus marepuaibHOW ToukH. Teopema 00
W3MEHEHNUU KHHETUYECKON YHEPIHUH.

[TorenumanpHas sHeprus. [loTeHIManbHasE SHEPrusl YHpPyro
nepopMUpoBaHHON NpyKuHBL. [loTeHIManbHas Heprus Tena
BOJIN3M IOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble M HEMOTEHUUAIbHBIE cUibl. CBsA3b pabOThHI
HEIOTEHIMAIbHBIX CHJI C ©3MEHEHUEM MEXaHUYECKOM SJHEPIUU
CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXAHUYECKOM JHEPTUH.
Yipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHHYecKkue yCTpPONCTBA M IPAKTUYECKOE IPUMEHECHHE:
BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET, ABUKECHUE PAKET.
JlemoHCcTpanuu.

3aKOH COXpaHEHMsI UMITyJIbCa.

PeakTuBHOE 1BUKEHUE.

Ilepexon mOTEHUMAIBHOW DJHEPrUM B KHHETHYECKYIO U
obpatHo.

YyeHnueckuil SKCIIeprUMEHT, J1abopaTOpHbIe pabOThI
M3yuenune abCONIIOTHO HEYIPYIoro yiapa ¢ HOMOILBIO ABYX
O/IMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3M  pabOTBl  CHJIBI  C  M3MEHEHUEM
MEXaHUYECKOM DJHEPruyM Telna Ha IPUMEpEe pPACTHKEHMS
PE3UHOBOIO KIyTa.

Pasnea 3. Mosekyas

Hasl (])nsmca U TEPMOAUHAMHUKA

16

Tema 3.1.
OCHOBBI
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPUH

Ypok (coagep:kaHue yueOHOIro MaTepuaJia):

OcHOBHBIE ITOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH U
UX onbITHOe oOocHOBaHUE. bBpoyHOBCKOe  JIBUJKEHHE.
Juddysusa. Xapaktep IBUKEHUS U B3aUMOIECHCTBUS YaCTHUIL
BellecTBa. MoJien CTPOEHHUs Ta30B, KUAKOCTEH M TBEPABIX
TeJl U OOBACHEHHE CBOICTB BeleCTBA HAa OCHOBE JTHUX
Mozenen. Macca u pazmepbl Mosiekysl. KoanyecTBo BemecTsa.
[TocrosiHHas ABoraapo.

TemmoBoe paBHOBecue. Temnepatypa u e€ uzmepenue. [lkana
temneparyp Lleascus.

Monens  uneanbHoro  rasa.  OCHOBHOE  ypaBHEHHE
MOJIEKYJISIPHO-KUHETUUECKON  TEOpUH  HJEaJbHOrO  rasa.
AOGcomoTHas TeMIieparypa Kak Mepa cpeiHell KHHeTHYeCKOH
SHEpruu TEIJIOBOrO JABMXKEHHMA uacTul rasza. Illkana
temneparyp KensBuna. ['a3oBele 3akoHBL.  YpaBHEHHE
MenneneeBa-Knaneiipona. 3akon [ansTona. M3omporeccsl B
UJCAIBHOM Ta3e C IOCTOSIHHBIM KOJIMYECTBOM BEILECTBA.
I'padmueckoe mpeacTaBiIeHHE HM3OMPOIIECCOB: H30TEpMa,
u30X0pa, n3obapa.

TexHu4eckue yCTpOMCTBA M IPAKTHYECKOE INPHUMEHEHHUE:
TEPMOMETP, OapoMeTp.

JeMoHcTpanmy.

OneIThI, 10Ka3bIBAIOLIME AMCKPETHOE CTPOECHUE BEIIECTBA,
¢dotorpaduu MoJIeKyJI OpraHMUYEeCKUX COSIUHEHHI.

OnbiThl 0 AU(Py3Un KUIKOCTEN U ra30B.
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Moenb OpOyHOBCKOTO JTBUKCHHSI.

Mognens onbiTa llITepHa.

OnbIThI, JOKa3bIBAIOLINE CYIIECTBOBAHUE MEXMOJIEKYIJISIPHOTO
B3aMMOJCHCTBHSL.

Mopens, WUIIOCTpUpYIOLIas NPUPOAY JABJICHMS ras3a Ha
CTEHKH COCy/1a.

OnbIThl, WJUTFOCTPUPYIOLIHE ypaBHEHUE COCTOSIHUSA
UJCAIBHOTO Ia3a, U30IPOLIECCHI.

Y4eHn4ecKuid HIKCIIEPUMEHT, 1TabopaTOpHBIE pabOThHI
Onpenenenne Maccel BO3/lyXa B KJIACCHOW KOMHATE HA OCHOBE
u3MepeHuil 00bEéMa KOMHATHI, JaBJICHUS M TEMIIEPaTyphl
BO3/yXa B HEN.

HccenenoBanue 3aBUCUMOCTH MEXAY ITapaMeTpaMu COCTOSTHUSA
pa3peKEHHOrO rasa.

Tema 3.2.
OCHOBBI
TEPMOJANHAMUKH

Ypok (conep:kanue yueOHOro MaTepuajia):

TepmonnHamuueckas  cuctema. BHYTpeHHss — dHeprus
TEPMOJMHAMHYECKON CHCTEMbl M CIIOCOOBI €€ H3MEHEHUS.
KonnyectBo Temnorsl U pabota. BHyTpeHHsst 3Heprus
OJHOATOMHOIO HJCAIBHOIO Ta3a. Buapl Teronepenavu:
TEIUIONPOBOAHOCTh,  KOHBEKLMS, U3JIy4deHHE. Y IelabHas
TEIIOEMKOCTh  BemlecTBa. Konu4ecTBO  TEIUIOTHI  NpPH

Teruionepenaye.
[TonsiTme 00 ammabatHOM mporecce. llepBeii  3aKoH
TEPMOJMHAMHUKHU. [Tpumenenue 10570):1000) 3aKOHA
TEPMOJIMHAMUKH K M30IpoIIeccam. I'papuueckas

UHTEpIpeTanus paboThI rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpatuMocTh mpoieccos B
IIPUPOJIE.

TeroBble MamnHbl. [IpUHIMIIBI JEHCTBUS TEMIOBBIX MAIIWH.
[IpeoOpazoBanus  SHEpPrud B TEIUIOBBIX  MAIlIMHAX.
Koaddunument noneznoro nercTBus TeraoBoi MamuHbl. [{uki
Kappo u ero kodd@uIMEHT TMONE3HOro  JeHCTBHS.
DKojorudyeckue npoOaemMbl TEIIOIHEPTETUKH.

TexHu4eckue yCTpPOMCTBA U MPAKTHUYECKOE NPUMEHEHHE:
JIBUTATEh BHYTPEHHETO CTOpaHHs, OBITOBOM XOJIOAMIHHUK,
KOHJIULIUOHED.

JeMmoHcTpanmu.

W3meHeHne BHYTpEHHEH OHHEpruM Tejna NpH COBEPUICHUU
paboTHI: BBUIET MPOOKU U3 OYTHUIKH IO IEUCTBHEM CKATOTO
BO3/yXa, HarpeBaHue »pupa B TaTYHHOU TPyOKe MyTEM TPEHHUSI
(BUICOIEMOHCTpAIIHS ).

W3meHeHne BHYTpEHHEW sHEpruu (TemMmeparypsl) Tejla HpHu
Teruionepenaye.

OneiT Mo anuabaTHOMY pAaCHIMPEHUI0 BoO3AyXa (OMBIT C
BO3JIYIITHBIM OTHUBOM).

Mopnenun mapoBoil TypOWHBI, JBHraTelss BHYTPEHHETO
CrOpaHusl, PEaKTUBHOTO JIBUTATEIIS.

Y4eHunueckuii SKCIIEPUMEHT, J1a0opaTOpHbIe paboThI
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N3mepenne yaenbHOU TeII0EMKOCTH.

Tema 3.3.
ArperarHble
COCTOSTHUS
BemrecTBa. Pa3oBEIC
Mepexobl

Ypok (conep:kaHue y4eOHOI0 MaTepHuaJia):

[TapooOpa3zoBanue M KoHAeHcauus. VcrnapeHue u KUIEHHE.
AOcomoTHasT ¥ OTHOCHUTENbHAS  BJIAXHOCTh  BO3AyXa.
Hacbluennslii map. YjenpHas TeIuioTa mnapooOpa3oBaHUs.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT JABJICHMUSL.

Teépnoe Ttenmo. Kpucramummyeckue wu amopdHble Tena.
AHH30TpOIIUsl CBOMCTB KpHUCTALUIOB. JKuakue KpuUCTaLIbI.
CoBpemennble Marepuansl. [lnaBiaeHue M KpucCTaIM3aLus.
VY nenwbHas Teriora miasieHus. CyOonumarus.

VYpaBHeHME TEMI0BOro OanaHca.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE INPHUMEHECHMUE:
TUTPOMETP U ICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU
IIOJIy4YEHUsI COBPEMEHHBIX MAaTEepUaloB, B TOM YHUCIE
HAaHOMATEPHAJIOB, © HAHOTEXHOJIOTUU.

JeMoHcTpanuu.

CBolicTBa HaCBILIEHHBIX [1aPOB.

KuneHnne npy NOHWKEHHOM JIaBJICHHUM.

Crioco0bl H3MEpPEHUs BIAKHOCTH.

HaOnronenue HarpeBaHus M IUIABJIEHUS KPUCTANIMYECKOTO
BEILECTBA.

JleMoHCcTpanyst KpUCTalIOB.

Y4eHn4ecKuid IKCIIEPUMEHT, 1TabopaTOpHBIE pabOTHI
M3mepeHne OTHOCUTEIBHON BIaKHOCTH BO3/1yXa.
[TpoMexkyTOUHas arTecTauus

CamocrosiTeibHasi padora:
Pabota ¢ nutepaTypoit, npopaboTKa KOHCIIEKTA.
IToaroToBKa K MPOMEXKYTOYHOM aTTECTALMHU

Pa3zpnen 4. DuekTpoauHaMuKa

12

Tema 4.1.
DneKTpocTaTuKa

Ypok (conep:kanue yueOHOr0 MaTepuasia):

OnexTpuzanys Teln. ONEeKTpudeckud 3apsa. JlBa Buna
JNEKTPUYECKUX 3apsaoB. [IpOBOAHMKH, JUIIIEKTPUKH U
MOJyIIPOBOJHUKHA. 3aKOH  COXPAHEHHs  AJIEKTPUUYECKOTO
3apsga.

B3aumopneiicteue 3apspoB. 3akoH Kynona. Todeunsi
AIIEKTpUYECKUl 3apsal. DiekTpudeckoe noje. Hanmpspk€HHOCTD
JIIEKTPUYECKOTO TIOJIA. [TpuHIMD CYIIEpPIIO3ULIH
JIEKTPUUECKUX TTOJIEH. JInann HaNpPsKEHHOCTU
JIIEKTPUYECKOTO IOJIA.

PaGora cun oamekTpocrarnueckoro moisa.  [loteHmmann.
Pasnocts mnoreHuuanoB. IIpOBOOHUMKM M JMDIEKTPUKU B
ANEKTPOCTATHYECKOM ToJie. Hwusnexrpudeckas
IIPOHULIAEMOCTb.

OnektpoéMkocTh. KonaeHncaTtop. DIeKTpOEMKOCTh IMIIOCKOTO
KOHJIEHCAaTOpa. JHEPrus 3apsHKEHHOT0 KOHIEHCATOopa.
TexHu4eckne yCTpOMCTBA M IPAKTHYECKOE INPHUMEHEHHE:
JJIEKTPOCKOII, DJIEKTPOMETP, IIEKTPOCTATHYECKAsl 3alluTa,
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3a3eMIIEHHE AIIEKTPONPUOOPOB, KOHJIEHCAToD,
KOMMPOBAJIBHBIN aIlapar, CTpyHHbINA IPUHTED.
JeMoHcTpanuu.

Y CTpoicTBO U MPUHITUIT AECHCTBUS AJIEKTPOMETPA.
B3anmoneiicTBre HadIEKTPU30BAHHBIX TEJ.

DJIEKTPUUYECKOE IT0JIE 3aPSHKEHHBIX TEL.

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
DJIeKTpOCTaTUYECKas 3alIMTA.

JIM3IeKTpUKY B 2JIEKTPOCTaTUYECKOM I10JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT
IJIOMIA M  IUIACTUH,  PACCTOSHUA  MEXAYy HUMH U
JUBIEKTPUYECKON MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHEHCATopa.

Y4eHUYeCKU IKCIEPUMEHT, 1a0opaTOpHbIE pabOThI
N3mepenne 21eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 4.2.
TlocTostHHBIHI
AIEKTPUICCKUIN TOK

Ypok (copep:kanue yueOHOro MmaTepuajia):

Toku B pa3inMYHBIX cpefax. DIEKTPUUECKHH TOK. Y CIOBHS
CyILIECTBOBAHUS AJIEKTPUUYECKOT0 ToKa. MicTounuku Toka. Cuia
ToKa. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 yyacTka Henu.

DJNEKTPUUECKOEe COINPOTUBIIEHUE. YEIIbHOE COINpPOTUBIICHHUE
BewectBa. llocinenoBarenbHoe, MapaielbHOE, CMEIIAHHOE
COECIMHEHUE IPOBOJHUKOB.

Pabota »snexTpuueckoro Toka. 3akoH JDxoynsa-JleHua.
MOUIHOCTh 3JIEKTPUIECKOTO

TOKa.

ONEeKTPOJABMKYIAsl CUjla U BHYTPEHHEE COIpPOTUBIICHHE
UCTOYHHMKA ToKa. 3akoH Oma a8 MoJHOW (3aMKHYTOH)
ANEKTpUYECcKOM nenu. KopoTkoe 3aMmbIKaHueE.

DneKTpOHHAas IIPOBOIUMOCTH TBEPABIX METAJIJIOB.
3aBUCHUMOCTh CONPOTHBICHHUS METAJUIOB OT TEMIEpATyphl.
CBepxnpoBOIUMOCTb.

OnexkTpuueckuii TOK B Bakyyme. CBOMCTBAa 3JIEKTPOHHBIX
ITy4YKOB.

[TonmynpoBonuuku. CoOCTBEHHAs U MpUMECHasi MPOBOJIUMOCTD
MOJIyTIPOBOIHUKOB. CaoiicTBa p-n-nepexona.

[TosrynpoBOIHUKOBBIE TPUOOPBHI.

DJEKTPUUYECKNI TOK B paCTBOpax M pacilaBax 3JIEKTPOJIUTOB.
DONEKTPOIUTHYECKAs JUCCOLUAIUS. DIEKTPOIIN3.
OnexkTtpuueckuid TOK B razax. (CaMOCTOSTENbHBIM U
HECAMOCTOSTENbHBIN pa3pan. Monuus. [lnazma.

TexHnyeckue yCTpoOHCTBA M TNPAKTUUECKOE IPUMEHEHUE:
aMIepMerp, BOJIBTMETP, PpeocTaTr, MCTOYHUKH  TOKa,
AIIEKTpOHArpeBaTelbHble MPHOOPHI, AIEKTPOOCBETHTEIHHBIE
npuOOpbI, TEPMOMETP CONPOTUBICHUS, BAKyyMHBIH THOI,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOJHUKOBBIA U0,
raJibBaHHKa.

JeMoHncTpanuu.
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W3mepeHue cuibl TOKa U HAIIPSKEHUS.

3aBUCHUMOCTh CONIPOTUBIICHUS IMIIMHPUYECKUX TPOBOJHUKOB

OT JUIMHBI, IIJIOLAAH [TOIIEPEYHOI0 CEYEHUS U MaTepuaa.

CMmeniaHHOe COeTUHEHUE MPOBOTHUKOB.

IIpsiMoe wu3MepeHHe dIeKTpoABHXKYIIEH cuibl. KopoTkoe

3aMbIKaHUE  TaJbBaHWYECKOrO0  dBJEMEHTa U OIleHKa

BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCHUMOCTh COIIPOTUBIICHUS METAJUIOB OT TEMIEPATYyPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psii ¥ IPOBOJIUMOCTb BO3IyXa.

OaHOCTOPOHHSS MPOBOMMOCTD JUOJIA.

Y4eHUYEeCKU IKCIEPUMEHT, J1abopaTOpHbIE pabOThHI

N3ydeHne cMEeIIaHHOTO COEIMHEHMS PE3UCTOPOB.

H3mepeHune 3IIeKTPOABIKYIIEH CUIIBI UCTOYHHKA TOKA U €ro

BHYTPEHHET O CONPOTUBIICHHUSI.

Habmroienue snekTposusa.
Tema 4.3. Ypok (conep:kanue yueOHOro MaTepuasia): 4
MaruuTtHOE  TIOJIE. =

[TocrossHHbie ~ MarHUTHL. ~ B3aumonelcTBHE  MOCTOSHHBIX
DneKTpOMarHuTHast o

MarHuToB. MaruutHoe mnoje. BekTop MarHuTHOW MHIyKIUH.
WHITYKIUS

IIpuHIMIT  cyneprno3uuuMu  MarHUTHBIX — nosied.  Jlunuwm
MarHUTHOW MHAYKUMUH. KapTuHa TMHUIA MAarHUTHOW MHAYKUIWH
OJISI IOCTOSTHHBIX MarHUTOB.

MarnutHOEe 1OJIE TPOBOAHUKA C TOKOM. KapruHa nauHUI
MHJIYKUWA MarHUTHOTO TOJIsl IJIMHHOTO MPSMOI0 MPOBOJAHUKA
Y 3aMKHYTOI'O0 KOJBLEBOI'O IPOBOJ-HUKA, KATYLIKA C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NPOBOJHUKOB C TOKOM.
Cwita Amriepa, €€ MOJIyJib M HallpaBJICHHE.

Cuna Jlopenna, e€ Moxaynb u HampasieHue. /[[BuxeHue
3apsYKEHHOM 4YacTHUIbl B OJHOPOJHOM MAarHUTHOM IIOJIE.
Pa6ora cunbl Jlopenna.

SlBnenue sieKTpoMarHuTHOM WHAYKOMH. [loTOK BekTopa
MarHUTHOM WHIYKUMU. DJIEKTPOABUKYIIAS CUIa UHIAYKIUU.
3aKoH AMeKTpoMarHuTHoM nHaykiuu dapanes.

BuxpeBoe nsnekTpuueckoe Moje. IIEKTPOJABIXKYLIAs cuia
WHIYKIMA B TPOBOJHUKE, ABWKYIIEMCS MNOCTYyNaTEIbHO B
OZHOPOJHOM MArHUTHOM TIOJIE.

IIpaBuno Jlenna.

NHIyKTUBHOCTS. SIBnenune CaMOUHIYKIIUH.
DIIEKTPOABIKYIIASL CHJIA CAMOMHAYKIUH.

DHeprusi MarHuTHOTO TOJIsl KATYIIKH C TOKOM.
DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue YCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE:
MOCTOSIHHBIE MArHUTBI, SJIEKTPOMArHUTHI, 3JIEKTPOJBUIATEb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YaCTUL], UHAYKIIMOHHAS I1€Yb.
JeMoHcTpanmy.

OmneiT Opcrena.

OTKJIOHEHNE AIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.
JIMHMY MHIYKIIMKA MarHUTHOTO TOJIAL.
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B3anMozeincTere 1ByX NIPOBOJHUKOB C TOKOM.

Cuna Ammepa.

[enictBre cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3MeKTPOMarHUTHOM MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTh  JJIEKTPOABMXKYILIEH CHJIBI HMHAYKUHUHA  OT
CKOPOCTH U3MEHEHHUsI MATHUTHOT'O ITOTOKA.

SIBneHne caMOMHIYKIUH.

Y4eHnueCKU FIKCIIEPUMEHT, JIA0OpaTOPHBIC PAOOTEHI.
N3yueHrne MarHuTHOTO NOJIsL KaTYIIKH C TOKOM.
UccnenoBanue AeicTBUS NMOCTOSSHHOTO MAarHuTa Ha pamKy ¢
TOKOM.

HccnenoBanue siBICHUS YIEKTPOMATHUTHON MHAYKIMH.

Pazgea 5. Kosaedoanus

U BOJIHbI

12

Tema 5.1.
MexaHndecKkne
3JIEKTPOMArHUTHbHIC
KoJe0OaHus

141

Ypoxk (cogep:kanue yueOHOro MaTepuajia):

KonebarenbHass  cucrema.  CBOOOJHBIE  MEXaHMUYECKHUE
konebanus. [apmonmueckue konebanwms. [lepuon, yacrora,
ammumtyaa u  ¢asza konebanuil. [IpyXUHHBIH MasTHHK.
MareMaTnyeckuii MasTHUK. YPaBHEHHE TI'apMOHUYECKHUX
kosnebanuil. [lpeBpalieHue sHepruuM INpU TapMOHUYECKUX
KOJICOAHUSX.

Konebarenbupiif koHTyp. CBOOOIHBIE 3IIEKTPOMArHUTHbIE
KoJIeOaHUs B UICATBHOM KOJIeOaTEIbHOM KOHTYpe. AHAJIOTHS
MEXIy MEXAHUYECKUMU " AJIEKTPOMAarHUTHBIMH
koneOanusmu. Dopmyna TomcoHa. 3akoH COXpaHCHHS
HHEPIUHU B HJI€AIbHOM K0JIeOAaTeIbHOM KOHTYpE.
[IpencraBnenue o 3aryxaromux KojeOaHUsX. BeIHyX/IeHHbBIE
MeXaHuueckue  KonebaHus. Pe3oHaHc.  BeIHyXIeHHbIE
AIIEKTPOMarHuTHbIE KOJIeOaHusl.

IlepemenHbIii TOK. CHHYCOMAANBHBIA IIEPEMEHHBIA TOK.
MoOImHOCTE  NEPEMEHHOT0  TOKa.  AMIUINTYAHOE M
JIENCTBYIOIIIEE 3HAYEHHNE CUJIbI TOKA U HAITPSHKECHHUS.
Tpanchopmarop. IlpousBonacTBo, mepenaya M motpebiIeHHUE
QIIEKTPUYECKOW  DHEPruu. OKOJIOTMYECKHE PHUCKH IIpH
IIPOU3BOJCTBE AJIEKTpodHepruu. KynbTypa ucnosb3oBaHus
AJIEKTPO3HEPTUHU B ITOBCEHEBHOM JKHU3HH.

TexHudeckne yCTpOHMCTBA M IPAKTUYECKOE NPUMEHEHUE:
AIIEKTPUYECKUI 3BOHOK, TEHEPATOP NIEPEMEHHOIO TOKA, TMHUH
AJIEKTpoIIepeaay.

JeMoHcTpanuu.

HccnenoBanue  mapameTpoB — KoyieOaTeNbHOM  CHCTEMBI
(Ipy>KMHHBIN UM MAaTEMaTUYECKUI MASITHUK).

HabGnronenue 3aryxaronmx KojieOaHui.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJICOAHUH.
Hab6nronenune pezonanca.

CB00OOAHBIE AIIEKTPOMArHUTHBIE KOJIEOaHMS.
OcuuiorpaMmsl (3aBUCHMOCTH CHITBI TOKA M HATIPSIKEHUS OT
BpPEMEHH) JUIs DJIEKTPOMArHUTHBIX KOJIeOaHUH.
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Pe3onanc npu mnocinenoBaTeIbHOM COECIMHEHUM PE3UCTOpa,
KaTyIIKU UHYKTUBHOCTU U KOHJIEHCATOpA.
Mosenb TMHUY 3JIEKTpoIIepe1adH.
VY4yeHnueckui 3KCIepuMeHT, 1a00opaTopHbIe paboThI
HccnenoBanue 3aBUCHMOCTH IEPHOAA MaJbIX KoJeOaHui
rpy3a Ha HUTU OT JUIMHBI HUTU U MaccChl Ipy3a.
HccnenoBanue  NEpEeMEHHOT0  TOKa B LEOU U3
IIOCJIEA0BATENBHO COCOUHEHHBIX KOHICHCATOPA, KAaTYIIKH U
pe3ucropa.

Tema 5.2. Ypok (conep:kaHue y4eOHOIro MaTepHuasia): 4

Mexanuyeckue U

MexaHnnyeckue BOJHBI, yCIIOBUS pacnpocTtpaHeHus. [lepuon.
HICKTPOMATHUTHBIC CxkopocTh pacnpocTpaHeHMsl U JUIMHA BOJIHBL. [lonepeunsie u
BOJIHET npojoNbHBIE  BONHBL ~ MHTEepdepenumss wu  audpakmus

MEXAHUYECKUX BOJIH.

3Byk. Ckopocth 3Byka. I'pomkocth 3Byka. BbicoTra TOHa.

TemOp 3ByKa.

ONeKTpOMarHUTHbIE BOJIHBI. VYcnosus U3ITy4eHUs

AJIEKTPOMAarHUTHBIX BOJIH. B3aumuas opueHnTanus BekTopos E,

B, vV B AJIEKTPOMArHUTHON BOJIHE. CaoiicTBa

JIEKTPOMAarHUTHBIX ~ BOJH:  OTPAXKEHHUE,  IPEIOMIICHUE,

nojspusanus, gudpakuus, uHTepdepenius. CKOpOCTbH

AJIEKTPOMAarHUTHBIX BOJIH.

[Ixana 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenue

3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIUIIBI paTnoOCBA3H U TeleBUACHU. Pagnonokanusi.

DJEKTPOMarHuTHOE 3arpsI3HEHNE OKPY KAIOIIEH CPEJIbI.

TexHuueckue yCTpOMCTBA M IPAKTHYECKOE INPHUMEHEHHUE:

MY3bIKaJIbHBIE HHCTPYMEHTBI, YIbTPa3BYKOBasl IUarHOCTUKA B

TEXHUKE M MEIULUHE, pajap, paJuoNpuéMHUK, TEJIEBHU30p,

anTeHHa, Tenedon, CBU-neys.

JeMmoHcTpanmu.

OOpazoBaHue M paclHpoCTpaHEHHE  IONEPEeYHbIX U

IIPOJIOJIBHBIX BOJIH.

Konebmromieecst Te0 Kak HCTOYHUK 3BYKA.

Habmtonenue oTpakeHUsT W TNPEIOMIICHHS MEXaHHYECKUX

BOJIH.

HaGnronenue mntepdepeHnn U qudpakium MEXaHUIECKUX

BOJIH.

3BYKOBOM PE30HAHC.

HaGnronenue CBSI3M TPOMKOCTH 3BYyKa M BBICOTBI TOHa C

aMIUTUTYAON M YaCTOTOM KoJIeOaHUIA.

HccnenoBanue CBOICTB AJIEKTPOMAarHUTHBIX BOJIH:

OTpakeHHe, MpejoMJIeHHe, ToJspu3anus, audpaxus,

UHTEpPEPEHIHSL.

Tema 5.3. Ypok (conep:kanue yuedOHOro MaTepuasia): 4
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Onruka

I'eomerpuueckas ontuka. [IpsamosmHEHOE pacIpOCTpaHEHNE
cBeTa B OJIHOPOAHOM cpene. JIyu cBeta. TOYEUHBIN UCTOUHUK
CBETa.

OtpaxkeHue cBeTa. 3aKOHbI OTpakeHus cBeta. [loctpoenue
M300paXEHU B IIJIOCKOM 3€pKaJe.

[Ipenomnenune  cBera. 3akOHbl  NPEJOMJIEHMS  CBETa.
AOCOoMOTHBIN oKa3zarenb npeaomieHus. [lonnoe BHyTpeHHEe
oTpaxkenue. IlpenenbHbld  yrojg MOJTHOTO BHYTPEHHETO
OTpaKEHMUSI.

Hucniepcust cera. CiioxkHBIN cocTaB Oemmoro ceta. LIBer.
CoOuparomiue W pacceuBaronve JIHH3bL. TOHKas JWH3A.
@DOKYyCHOE PacCTOSAHME U ONTHUYECKas Cuia TOHKOW JIMH3BI.
[TocTpoeHne n300pakeHUt B COOUPAOIINX U PACCEUBAIOIINX
nuH3ax. DopMyna TOHKOH JIMH3BL. YBEIUYEHHUE, JaBaeMOe
JIMH30M.

[Ipenenbr IPUMEHUMOCTH T'€OMETPUYECKOMN ONTHUKH.
Bonnosas onrtuka. Murepdepenuus cpera. KorepeHTHble
UCTOYHUKU.  YCIOBUS  HAOMIOACHHS  MaKCUMyMOB  H
MUHHUMYMOB B HMHTEP(QEPEHIMOHHON KapTUHE OT ABYX
cuH(pa3HBIX KOTE€PEHTHBIX HCTOYHUKOB.

Hudpakuus csera. [ludpakumonHas pemeérka. YciaoBue
HAOMIO/IEHUsT  TJIaBHBIX ~ MaKCUMyMOB  IpH  MaJcHUH
MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKIUOHHYIO PEIIETKY.
[Tonspuszanus ceera.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHMUE:
OuKkW, Jyma, (QoToanmapaT, NPOEKIHOHHBIA  ammapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI ONTHKA, AU(ppaKOHHAs
pEIETKA, IOJIIPOnL.

JeMmoHcTpanmu.

ITpsimonuHeitHOE pacnpocTpaHEHHE, OTpa)KeHHE u
npesomiieHue ceeta. OnTudeckue npudopkl.

ITostHOE BHYTpEeHHEE OTpakeHHe. MoJeNlb CBETOBOIA.
HccnenoBanue cBONCTB N300pakKeHU B JTMH3aX.

Monenu MEKpOCKOIa, TEIECKOIA.

Hab6nronenue natepdepeHIiium crera.

HaGnronenue nudpakuuu cera.

HabGnronenue aucnepcun cBera.

ITosrydyeHune ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tosrydenue ciekTpa ¢ TOMOIIbIO TU(PPAKIIMOHHON PEHIETKY.
HaGnroneHue nonspusaiuu cBeTa.

YyeHnueckuil SKCIIepUMEHT, J1abopaTOpHbIe pabOThI
W3mepenue nokasaresns NpeaoMIIeHUs CTEKIIA.

UccnenoBanme CBOMCTB N300paKeHHI B JIMH3AX.
HaGnroieHue Tucnepcuu CBeTa.

Pa3pnen 6. OcHOBBI crieMAIbHOM TEOPUH OTHOCUTEJIBHOCTH

Tema 6.1.

Ypok (cogep:kaHue y4eOHOro MaTepuasa):
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OCHOBEI
CIelranbHON
TEOPUH
OTHOCHUTEIBHOCTHU

I'paHunbl  OPUMEHMMOCTH — KJIACCUYECKOM  MEXAaHMKHU.
IToctynatel  crnenuanbHOM  TEOPUM  OTHOCUTEJIBHOCTH:
MHBapHUaHTHOCTb MOJ1yJIsI CKOPOCTH CBETA B BaKyyMe€, IIPUHIUII
OTHOCHUTEJIbHOCTH DWHILITEHHA.

OTHOCHUTEIBHOCTH OJHOBPEMEHHOCTH. 3aM€E/JIEHUE BPEMEHHU U
COKPAILEHUE JITUHBI.

OHeprus U UMIYJIbC PEISATUBUCTCKON YaCTUILIBI.

CBa3p Maccel € DHEPrUEM M HMMILYJIBCOM PEIATUBUCTCKOU
4acTULIbl. DHEPIUsl IOKOSI.

Pazgen 7. KBanToBas

duszuka

12

Tema 7.1.

Ypok (cogepkaHue yueOHOro MaTepuasa):

OJIEMEHTHI
KBAHTOBOU OIITUKHA

®otonbel. ®opmyna [lnanka cBs3u sHeprum (GoTOHA C €ro
4aCTOTOW. DHEPTHs U UMITYJIbC (POTOHA.

OtkpeiTie u wuccienopanue ¢Gorordpdekra. Onbitel AT
CroneroBa. 3akonbl (poTodrddekra. YpaBHeHHe DitHIITEHHA
s poTodpdekra. "Kpacnas rpanuma” horodddekra.
Hasnenue ceera. Onbitel [1.H. Jlebenena.

XUMHUYECKOE JICHCTBUE CBETA.

TexHUYeCKHue YCTPOWCTBA M MPAKTUYECKOE IPHUMEHEHHE:
¢dorosnemenT, poTogaTumK, coHeuHas OaTapesi, CBETOIHO.
JlemoHcTpanuu.

®oTo3deKT Ha YCTAaHOBKE ¢ TUHKOBOU IJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotodddexra.

Ceeroanon. ComHevnas OaTapesl.

Tema 7.2.

Ypok (conep:kanue yueOHOro MaTepuasia):

Crpoenue atoma

Monens atoma Tomcona. OnbiTel Pezepdopaa mo paccesHuro
a -yactuu. Ilnmanerapnas monens aroma. Ilocrymarsr Bopa.
Wznyuenue u norjiouieHne (GOTOHOB NP MEPEXOJE aToMa C
OJIHOTO ypOBHS dHEpruu Ha Ipyroi. Buabl cnektpos. Cnexkrp
YPOBHEM HEPrUu aTOMa BOJOPOJA.

BonHoBele  cBoiictBa yactuu. Bomel  ne  bpons.
KopnyckysipHO-BOJIHOBOM Jyainu3M.

CHoHTaHHOE U BBIHYKJIEHHOE U3ITyUEHUE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHHUE:
CHEKTpaNbHbIM aHanu3 (CHEKTPOCKON), Jja3ep, KBAaHTOBBIM
KOMIIBIOTED.

Jemonctpanuu. Moaens onbita Pesepdopaa.

Ornpenenenne JIMHBI BOJIHBI JIa3epa.

HaGnronenue muHeHyaThIX CIIEKTPOB U3ITYUYESHHUS.

Jlazep. YueHnnueckuit 5KCIEPUMEHT, JIabopaTOpHbIE PaOOTHI.
HaGnroeHue TuHeHyaToro CrekTpa.

Tema 7.3.

Ypok (conep:kanue yuedOHOro MaTepuasia):

ATOMHOE PO

OKCIEPUMEHTHI, JOKA3bIBAIOIINE CIOXKHOCTh CTPOCHUS sIpa.
OtkpeiTHe paamoakTuBHOCTH. OmbiTel  Pesepdopma 1o
ONpeJIETICHUIO COCTaBa PAIMOAKTUBHOTO W3nyyeHus. CBoiicTBa
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anbda-, 6eTa-, raMMa-u3TydeHus. BiausHue pagrnoakTUBHOCTH
Ha )KUBbIE OPraHU3MBI.

OtkpelTHEe TpOTOHAa M HeWTpoHa. HykiioHHass Mozens sjapa
I'eitzenbepra-MBanenko. 3apsn sapa. MaccoBoe 4ucio sipa.
N3oTomnbl.

Anbda-pacniaz. DIEKTpOHHBIN W MO3UTPOHHBIN OeTa-pacma.
["amma-uznyuyenue. 3aKoH paJuoaKTUBHOIO pacraja.

DHeprusi CBSA3M HYKJIOHOB B supe. SnepHbie cuibl. Jledekt
Macchl Aapa.

S nepuble peakuuu. [lenenue u cuHTE3 AAEP.

Snepusiii peaktop. Tepmosimepubiii cunTe3. I[IpoGiiembl u
MEPCHEKTUBBI SACPHON SHEPIeTUKU. DKOJIOTUYECKUE aCIEKThI
AIEPHON SHEPTETUKH.

DneMeHTapHble yacTULbl. OTKPBITHE TO3UTPOHA.

MeTtoap1 HaOJIIOIEHUS U PErMCTPALUH 3JIEMEHTAPHBIX YaCTHLL.
@dyHIaMeHTanbHbIe B3aUMOJICHCTBUS. ENMHCTBO pu3nyecKoit
KapTHUHBI MUDA.

TexHuueckue yCTpOMCTBA U MPAKTUUYECKOE NPHUMEHEHHUE:
JIO3UMETp, KaMepa BuibcoHa, sAIEpHBIM peakTop, aToMHas
oomba.

Jemoncrpauny. CuéTUrK HOHU3UPYIOIUX YaCTHII.
Y4eHUueCKui IKCIIEPUMEHT, JIabopaTopHbIe PadOTHI
HccnenoBanue TpeKOB YacTHIL (TI0 TOTOBBIM (oTorpadusim).

Paznea 8. Di1emenTHI

ACTPOHOMHUH M ACTPO(PUIUKH

Tema 8.1.
OneMeHThI
aCTPOHOMHU "
acTpo(U3UKH

Ypok (cogep:kanue yueOHOro MaTepuasia):

OTaIbl pa3BUTHS aCTPOHOMMUH. [Ipuknagnoe u
MHPOBO33PEHUYECKOE 3HAUEHNUE ACTPOHOMUU.

Bun 38€31H0r0 Heba. Co3Be3nus, sipkue 3BE3/IbI, TUTAHETHI, UX
BuauMoce ABmkeHne. CollHEUHas CUCTEeMa.

Comure. ConHevnast akTuBHOCTbh. McTounuk sneprun ComHia
1 3BE31. 3BE3/bl, UX OCHOBHBIE XapaKTepUCTUKU. [narpamma
"CIIeKTpaJIbHBIA KJacC - CBETHUMOCTH". 3BE3IBI TIJIABHOU
MOCIIeIOBATEIbHOCTH. 3aBUCUMOCTb "'Macca - CBeTUMOCTD ' JIs
3BE3]1 TVIABHOW IOCIIENOBATEIBHOCTH. BHYyTpeHHEe cTpoeHHUE
3B€3/1. COBpEMEHHBIEC MPEACTABICHUS O MPOUCXOXKIACHUH M
sposronuy CoHIIA | 3BE3,. DTambl )KU3HU 3BE3I.

Muneunsii [1yTe - Hama [Nanaktuka. [lonoxxeHue u 1BUXKeHHE
Comnna B T'amaktmke. Tumel rajakTvk. PagporaiakThky U
KBa3apbl. UEpHBIE ABIPHI B s/Ipax rajJakTUK.

Bcenennas. Pacmmpenue Bceenennoi. 3akon Xa6b6ma.
Paz6eranue ranakruk. Teopust bonbmioro B3peiBa. PenukroBoe
W3JIy4YCHHE.

MacmrabHast ctpyktypa Beenennoil. Meraranaktuka.
Hepeménnsie mpobieMbl aCTpOHOMUH.

VYueHnueckre HaOJIIOJCHHUS.

HaGnronenuss HEBOOPYKEHHBIM TJIA30M C HCIOJIB30BAaHUEM
KOMITBIOTEPHBIX MPUJIOKEHUN JUIsl ONPEACICHUS TOJO0KEHUS
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HEOECHbIX OOBEKTOB Ha KOHKPETHYK JIaTy: OCHOBHBIE
co3Be3aus CeBepHOro NoyIapus U sipkue 3BE3/IbI.
Habmronenus B Teneckon JlyHsl, ruianer, Mneunoro Ilyru.
ITpomerkyTouHas arTecTanus

CamocrosiTeibHas padora: 6
Pabota ¢ nutepaTypoi, npopaboTKa KOHCIEKTA.
IToaroroBka K MPOMEXKYTOYHOM aTTECTALIMHU

3. YCJIOBUS PEAINBAIIU TPEJIMETA
3.1. MaTepuajJbHO-TEXHUYECKOE o0eclevyeHune nmpeamMera

Taomuna 4

/o

VY4eOHble ayAUTOPUU, OOBEKTHI
IIPOBEICHUS IIPAKTUYECKON
MOATOTOBKH, 00BEKTHI (pH3NUECKOM
KYJIbTYPBI

[lepeuens criennan3upoBaHHON Mebeu,
TEXHUYECKUX CPEJCTB 00yUeHUs

VYyeOnas aynutopus Nel8

Crenuanu3upoBaHHas MeOelb:
Crienmanu3upoBaHHas MeOeb I IPETo1aBaTes
Crnennanu3upoBaHHas MeOenb Ui 00yJyaroIuXcs
Texunuueckue cpeacrsa 00yuenus:: Monooiaoxk HP
[Nonkmouenue kK MHGOPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTu «HTepHeT
Y4eOHO-HarISIAHbIE TOCOOUS

VYuebnas ayutopus Ne 3
(crienmanu3upoBaHHas yuyeOHast
AyJIUTOPHUS JJIs 3aHITHH C
uHBanuaaMu u iuiamu ¢ OB3)

Crneunanu3upoBaHHas MeOEb:
Crnenpanu3upoBaHHas MeOenb Ul IpernoiaBaTens
CreunanusupoBaHHas MeOemb 71 00yyarouxcs
Texnuueckue cpenctBa o0yuenusi: Mono6siox HP
[Toaxmrouenre k HHPOPMAIIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOH ceTn «VIHTepHeT»
AynmuTopHsi TIPHCIIOCOOTIeHa Uil  WCITIONB30BaHUS
uHBaIMAaMu u  suuamu ¢ OB3:  obecnedeHa
BO3MOYKHOCTh ~ OECIIPENATCTBEHHOTO JOCTyna B
ayJUTOPHUIO, PACIOJIOKEHHYI0O Ha IEpBOM JTaxke,
pa3MenEHbI 3JIEMEHTHI KOMIUIEKCHOM
MH(POPMAIIMOHHON CHUCTEMBbI ISl OpPHUEHTallud |
Hapuranuu wHBaMMAOB u Jymn ¢ OB3 B
apXUTEKTYpHOM  IpPOCTPAaHCTBE,  0OOPYIOBAHO
pabouee MecTo UIsl JIUI] C HApPYIIEHHEM OIOPHO-
JIBUTATEJIbHOTO annapara (Ha MHBAJIMAHOM KoJsicKe)

VYyeOnas aynutopus Nel -
ITomemenue nis
CaMOCTOSITENIbHOM pabOTHhI

Creunanu3upoBaHHas MeOEb:
Crnenmanu3upoBaHHasi MeOenb Ui IpenojaBaress
Crnenmanmu3upoBaHHasi MeOEIb JIJIs1 00yJaroIuXCst
TexHuueckue cpencTBa 00y4eHus:
ABTOMaTH3UPOBAHHOE pabouee MECTO
npenoaasatens: Mono6mok HP

Hoytoyxku ACER, o0beawHeHHBIE B JIOKaJIbHYIO
CeTb, HOJKIIIOUYEHHUE K UH(POPMALIMOHHO-
TeleKoMMyHuKalunoHHou cetu «MuTepaer» u QUOC
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Mynstumenua npoextrop CACTUS

Muxkpodonnsrit komriekt FIFINE

O6opynoBanue:

Okpan CACTUS, ®nunuapT Ha TpeHOTe
[Tomemmenne MPUCTIOCOOICHO JUISI MCIOJB30BaHUS
nHBammaMu u Jmnamu ¢ OB3:  obecrieuena
BO3MOXXHOCTh ~ OECHpPEMATCTBEHHOTO JOCTyna B
MOMEIIIEHUE, PACIIOJIOKEHHOE Ha IIEPBOM JTaxe,
pa3MenicHbl AJIIEMEHTHI KOMIUICKCHOMN
MH()OPMALIMOHHOW CHUCTEMBI [UIsl OpPUEHTALUU U
HaBuranuu wWHBaMAOB W Jmi ¢ OB3 B
APXUTEKTYPHOM MPOCTPAHCTBE

JIntieH3noHHOE MPOTrpaMMHOE 0OecTieUeHNE:

MoitOduc Tekcr
MoitOduc npe3eHTanus
MoitOduc Tabnuna

7Zip

Kaspersky Small Office Security
Snnexc 6paysep

Buneopenakrop DaVinci Resolve
Aynuopenakrop Audacity.

3.2. Y4eOHO-MeTOAUYeCKOE U HHPOPMAIIMOHHOE ODecneueHure nmpeamera

1.

OcHoBHasi iMTEepaTypa:

®du3suka: 0a30BbIM YPOBEHD : YUEOHUK JIsi 00pa30BaTEIbHBIX OpraHU3alni,
peann3yonmx oOpa3oBaTenbHbIC IPOrPaMMBI CpEIIHETO
npodeccuonansuoro odpaszosanus / H. C. Ilypermesa, H. E. Baxeesckas, /1.
A. Ucaes, B. M. Yapyrun. — 2-e u3g. — Mocksa : [Ipocsemienue, 2025. —
516 c¢. — ISBN 978-5-09-124948-4. — Tekct : DIEKTPOHHBINA //
DOnexTpoHHBIA  pecypc 1udpoBoit  oOpazoBatenbHOU  cpeasl  CIIO
PROFoo6pasosanue : [caiit]. — URL.: https://profspo.ru/books/149030.

JlonosiHUTEILHAS JIUTEpaTypa:

®u3znka: 0a30BbI YpPOBEHb: MPAKTUKYM IO PELICHUIO 3a/1ay : ydeOHoe
nocodue, pa3pabOTaHHOE B KOMILIEKTE ¢ YUEOHMKOM JIJIsl 00pa30BaTEIbHBIX
OpraHu3alfii, peamn3yMX 00pa3oBaTeIbHbIE MPOTPAMMBI CPETHETO
npodeccuonanbHoro oopazosanusi / H. C. [lypsimeBa, H. E. Baxeesckas, /1.
A. Hcaes, B. M. Yapyrun. — 2-e u3g. — Mocksa : [Ipocsenienue, 2025. —
240 c. — ISBN 978-5-09-124947-7. — Tekct : D2JIEKTPOHHBIN //
DOnexTpoHHBIH  pecypc 1mdpoBoit  oOpazoBatenbHOU cpeasl  CIIO
PROFoo6pasosanue : [caiit]. — URL.: https://profspo.ru/books/1490309.
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Ilepeyenb pecypcoB HH(POPMANMOHHO-TEJICKOMMYHMKANUOHHON CETH

«HHTEpHET»

1.

no

Odummaneueiii  cait AHO BO «MenCxuiuic»: ampec pecypca —
https:www.med-skills.ru, wa KkoTOpOM cojaepxaTcsi CBEIACHHS 00
0o0pa3oBaTeNbHOM OpraHu3allil M €€ TMOApPa3ACICHUSIX, JIOKaJbHbIC
HOPMATHBHBIC aKThI, CBEICHHS 00 O0Opa30BaTECIBHBIX MPOrpaMmax, HX
y4eOHO-METOIMYECKOM M MaTePHATHHO-TEXHUIECKOM 00ECTICUCHNH, a TAK)KE
CTpaBOYHAsI, ONlepaTUBHAs U WHas nHpopmanms. Yepes caiiT obecnieunBaeTcs
JOCTYI BCEX YYAaCTHHKOB OOpa30BaTENBHOTO Ipollecca K pa3IudHbIM
CepBHCAM.

OBC PROFo6pa3zoBanue — DneKTpOHHO-O0MOIMOTEYHAs CUCTeMA.
Academia-library — Dnextponnas 6u0IHOTEKA.

Ilepeyenr mnpodeccHOHANBHBIX 0a3 JaHHBIX M HMH(OPMALMOHHBIX

CIIPpaBOYHBIX CUCTEM

1.

2.

MunucrepctBo  3apaBooxpaHeHuss P®  [DnekTpoHHBIM  pecypc].  —
https://minzdrav.gov.ru/ (odunmuaibHBIN caiT)

Hentpansusiiik HUW opranuzanuu u uHGOpMaTH3aUUU 3APABOOXPAHECHUS
[DnexTpoHHBIH pecypc]. — http//www.mednet.ru

https://profstandart.rosmintrud.ru — HAIMOHATbHBIN peectp
podecCHOHATLHBIX CTaH/IaPTOB;

http://pravo.gov.ru  —  oQHUIMATBHBIA  HHTEPHET-TIOPTAT  MPABOBOM
uHdOopMaIuu.

4. KOHTPOJIb 1 OLIEHKA PE3YJIBTATOB OCBOEHUSA NPEJIMETA

Tabnuma 5
Pe3ynbrarsl 00ydeHUs MeTo/1bl OLICHKH
JIn4HOCTHBIE PE3YJILTATHI Texymui KOHTPOIIb 110 KaXI0U TeME:
MeranpeameTHble pe3yabTaThl | - YCTHBIN ONIPOC;
IIpeameTHBIEC pe3yabTaThI - IMCBbMEHHBIN OIPOC.
[IpomexyTouHas arrecrauus mnpoBoauTrca B  (dopMme
KOHTPOJIbHOHM paboThl, 3a4eT C OLEHKOM.

HpI/IMepHBIG OLCHOYHBIC CPCACTBA, BKIIIOYasA OLOCHOYHLIC 3aJdaHuA OJIAd

MPOBEICHUA TEKYIIErO KOHTPOJS YCHEBAEMOCTH M MPOMEKYTOUHOU ATTECTALUU
oOyyarommxcsi Mo mnpeamety npeactaBieHbl B [lpunoxenun 1 OreHouHbIC
CpEeACTBa IO MPEAMETY.
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https://profstandart.rosmintrud.ru/
http://pravo.gov.ru/

[Tpunoxenue 1
K paboueil mporpamMme 1o MpeamMeTy

OLIEHOYHBIE CPEJICTBA 10 ITPEJIMETY
OVIL.06 ®U3UKA
CHELMAJIBHOCTD
34.02.01 CECTPUHCKOE JEJIO

YpoBeHb 00pa3oBaTeIbHON MPOTPAMMBI:
cpenHee mpodecCuoHaNIbHO 00pa30BaHUS

dopma oOydeHHUs — OUHAs

KBanudukanus: MenuuuHckas cectpa / MEIUIIMHCKUN OpaT

PocroBs-Ha-/lony
2025
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1. Pe3yabTaThl OCBOEHHS NpeaMeTa
IlpeaMeTHble pe3yabTaThl OCBOCHHS OCHOBHOW  00Opa3oBaTeIbHOU

IPOrpPaAMMBI:

JIEMOHCTPHUPOBATh Ha MPUMEPAX POJib U MeCTO (PU3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HayYHOU KapTUHBI MUPA, B Pa3BUTHU COBPEMEHHON TEXHUKH U
TEXHOJIOTHH, B IPAKTUYECKOM JEATEIBbHOCTH JIIOACH, LEINOCTHOCTh U
€IMHCTBO (PM3NYECKON KapTUHBI MUDA;

YUUTBHIBaTh TPAHUIBl MPUMEHEHHUS] H3YyUYEHHBIX (U3MUECKUX MOJETIEH:
MaTepuagbHas TOUKa, MHEpLHaIbHas CUCTEMA OTCUETa, aOCOIOTHO TBEPOE
TE€J0, UACAIBHBIN a3, MOAEIN CTPOEHUS I'a30B, )KUJAKOCTEH U TBEPABIX TEl,
TOYEYHBIM ANEKTPUUYECKUM 3apsif, Jyd CBETA, TOUYCUHBIM MCTOYHHMK CBETA,
AJlepHasi MOJENb aTOMa, HYKJIIOHHAas MOJENb aTOMHOTO SiApa MNPU PEHIEHUU
bu3nYecKuX 3a1a4;

pacrno3HaBaTh (GU3NYECKUE ABJICHUS (IIPOLECCH) U OOBICHATH UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KUHETUYECKOM TEOPUU  CTPOEHUS
BEIIECTBA W DJIEKTPOAUHAMUKH: PAaBHOMEPHOE W PAaBHOYCKOPEHHOE
OpSIMOJIMHEMHOE JBUKEHHE, CBOOOJHOE NAaJCHHUE TeJ, JBHXKEHHE II0
OKpPY>KHOCTH, HWHEpLUs, B3auMojeucTBUE Ted, AUPQY3us, OpOyHOBCKOE
JBUKEHHE, CTPOCHHUE KUAKOCTEN U TBEP/BIX TEIN, U3MEHEHHE 00bEMA TEIl IIPU
HarpeBaHuu  (OXJaXACHUHU),  TEIJIOBOE  paBHOBECHE,  HUCIAPCHHUE,
KOHJIEHCAIMs, TUIABJICHUE, KPUCTAJUIN3AlUs, KUIIEHUE, BIIAXKHOCTh BO3/yXa,
MOBBIIICHNUE JIABJICHHS T'a3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBA3b
MEXAy MapaMeTpaMy COCTOSHUS ra3a B M30MPOLECcCcax, JJIEKTpU3auus Tedl,
B3aUMOJICCTBUE 3aPS/I0B;

pacrno3HaBaTh (U3NYECKUE ABJICHUS (IIPOLECCH) U OOBSICHATH UX Ha OCHOBE
3aKOHOB JJIEKTPOAMHAMUKM UM  KBAaHTOBOM (DU3MKHU: 3JeKTpUUecKas
IIPOBOJMMOCTB, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEUCTBUS
TOKa, B3aUMOJICVICTBUE MarHUTOB, 3JIEKTPOMarHUTHAs UHAYKLUSA, JEHCTBUE
MarHuTHOIO IIOJsl HAa IPOBOJHHUK C TOKOM H JBWXKYIIMWCA 3apsn,
3JIEKTPOMArHUTHBIE KOJIEOaHUsI U BOJIHBI, IPSMOJIMHEHHOE PACIIpOCTPaHEHHE
CBETa, OTpa)XX€HUe, npesiomyeHue, uHTepdepeHuus, audpakuus Hu
noJiipu3alvsl CBeTa, JAMCIepcus CcBeTa, (orodnekTpuueckuii 3pdexT
(boToa(ddexT), cBETOBOE JaBlICHUE, BOSHUKHOBEHUE JIMHEMYATOTO CIEKTpa
aToMa BOJIOpOJa, €CTECTBEHHAs! M UICKYCCTBEHHAs PaAOAKTUBHOCTH;
OINKCHIBATh MEXAHWYECKOE JBMKEHHE, HUCIOJIb3Ysl (PU3MUECKHE BETUYHHBI:
KOOpJIMHATAa, MyTh, IEPEMEILEHHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHJa,
UMITyJIbC ~ Te€la, KWHETUYECKas DHEprus, MOTEHUWAJbHAs >SHEprus,
MeXaHU4yecKas paboTa, MEXaHH4eCKasi MOIIIHOCTh; IPH OMUCAHUH IPABUIILHO
TPAKTOBATh (PU3UUECKUNA CMBICI UCIIOJIb3YEMbIX BEJIMUMH, UX 0003HAUCHUS U
eIMHHULBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIME JaHHYIO (U3HUYECKYIO
BEJIMYUHY C JPYTUMU BEIUUHMHAMMU;

ONMKCHIBATh HM3YYECHHbIC TEIJIOBBIE CBOMCTBA TEA M TEIUIOBBIC SIBICHMUS,
UCIIONIBb3Yys (pU3MYECKUEe BEIMYMHBIL: JIaBJIEHUE ras3a, TeMIepaTrypa, CpeaHss
KMHETHYEeCKas SHEPTUs Xa0TUYECKOTO JBUKEHUS MOJIEKYI,
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CpeIHEKBapaTUUHAas CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIIOThI, BHYTPEHHSIS
sHeprus, pabora raza, KOIPQPHUIMEHT IMOJE3HOTO ACHCTBUS TEIIOBOTO
JIBUTATEJIsS; MPU ONHUCAHUU MPABUIBLHO TPAKTOBATh (PU3UMYECKUM CMBICT
UCIIOJIb3YEMbIX BEJIMUUH, UX 0003HAUCHUS U €IUHUIIBI, HAXOUTh (POPMYJIbI,
CBSI3BIBAIONTUE JAHHYIO (PU3UUECKYIO BEIMUMHY C IPYTHMH BEIIMUNHAM;
OINKCHIBATh N3YUECHHBIE JIEKTPUUECKHE CBOMCTBA BEILIECTBA U DJIEKTPUUECKHE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ysd (U3UUYECKUE BEIUYUHBI: AJICKTPUUYECKUIN
3apsll, AIEKTPUUECKOE MOoJie, HANPsHKEHHOCTh MMOJs, MOTEHIMA, Pa3HOCTh
MNOTEHIMAJIOB; MPU OMUCAHUU NPABWIBHO TPAKTOBATh (PU3WYECKHUI CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAYCHHUS U €IMHUIIbI; YKa3bIBATh (POPMYIIHI,
CBSI3BIBAIOLIUE JAHHYIO (PU3NUYECKYIO BEJIMUMHY C IPYTUMHU BEIMYMHAMU;
aHAIIM3UPOBATh (PU3NUECKUE MPOIIECCHl U SIBICHUSA, UCTIONB3YS (U3MUECKUE
3aKOHbl W MPUHIUIIBL: 3aKOH BcemupHoOro tsarorenus, [, I m III 3akonHbI
HploTOHA, 3aKOH COXpAaHEHHs] MEXAHMYECKOW SHEPTHH, 3aKOH COXPAaHEHHS
UMITYJIbCa, TPUHLUI  CYNEPIO3UIMU CHUJI, TPUHIMI  PaBHOIPABUSA
WHEPLUUAIBHBIX CHUCTEM OTCUYETa, MOJEKYJISPHO-KMHETUYECKYIO TEOPUIO
CTPOCHMSI BEILIECTBA, TAa30BbIE 3aKOHBI, CBSA3b CPEAHEH KHUHETUYECKOU
OHEPTrUM TEIJIOBOTO JIBMXKEHMSI MOJIEKYJ C aOCOJIIOTHOM TeMIiepaTypoH,
MEPBbIN 3aKOH TEPMOJANHAMUKH, 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3apsia,
3akoH KyioHa, mpu 9TOM pa3indarh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0
MaTeMaTUYeCKOe  BBIpAKEHHWE W YCJIOBUS  (TpaHUIBl,  00JACTH)
MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC TMPUHLMUIBI JCUCTBUA MAallWH, MNpUOOPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3ivyarh yCJIOBHS HMX  0€30I1acCHOTO
MCIIOJIb30BaHMs B OBCEHEBHOM KU3HU;

pacrno3HaBath (hU3MYECKUE SBICHUS (TIPOIIECChI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB  JJICKTPOJMHAMUKM U  KBAaHTOBOM (DU3MKU: DJIEKTpHUUECKas
MPOBOJANUMOCTh, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE JEHCTBUSA
TOKa, B3aUMOJICIICTBUE MAarHUTOB, 3JEKTPOMATrHUTHAS WHIYKIIHS, JEHCTBHE
MarHdTHOTO TIOJiI Ha TMPOBOAHUK C TOKOM U JBWXKYLIUHCA 3apsii,
AIIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIUHEHHOE pacpOCTpaHEHUE
CBETa, OTpa)XXE€HUe, NpesiomyeHue, uHTepdepeHuus, audpakuus Hu
noJiipu3alvsl CBeTa, JAHCIepcus CcBeTa, (orodnekTpuueckuii 3pdexT
(boToaddexT), cBEeTOBOE AaBleHHE, BOBHUKHOBEHHUE JTMHEWUYATOrO CHEKTpa
aToMa BOJIOpOJa, €CTECTBEHHAs! U UICKYCCTBEHHAs PaJUOAKTUBHOCTH;
OMHUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (AJIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHUE, AJIEKTPUUYECKYI0 MPOBOJUMOCTb pPa3IMYHBIX Cpel) U
AJIEKTPOMATHUTHBIE  ABJICHHSI  (TIPOIIECCHI), HCIONB3YySd  (U3HUYECKUE
BEJIMYMHBI: JEKTPUUECKUH 3aps]l, CUjla TOKA, SJIEKTPUUECKOE HAMPSIKEHUE,
AIEKTPUUYECKOE COMPOTUBIIEHHUE, PA3HOCTh MOTEHI[UATIOB, 3JIEKTPOIBUKYIIIAS
cuia, paboTa TOKa, MHAYKIMS MAarHUTHOTO TOJisA, cujla Amriepa, cuia
JlopeH1ia, MHIYKTUBHOCTb KaTYIIKH, SHEPTHS JIEKTPUIECKOTO U MArHUTHOTO
NoJIeH, MEepUoa M 4YacToTa KojeOaHuil B KoJieOATEIbHOM KOHTYpE, 3apsia U
CHWJIa TOKa B TPOLECCE TAPMOHUYECKUX DJIEKTPOMArHUTHBIX KOJI€OaHUH,
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(boKyCHOE pacCTOSIHUE U ONTUYECKasi CUJIa JIMH3BI, IPU OMUCAHUU MPABUIILHO
TPaKTOBaTh (PU3MUECKUN CMBICIT UCTIOJIB3YEMbIX BEJIMUWH, X 0003HAYEHUS U
CAVHMIIBI, YKa3blBaTh (POPMYJIbI, CBS3BIBAIONINE IaHHYIO (HU3UIECKYIO
BEJIMYMHY C JPYTUMHU BEJIMUYHHAMU;

ONMKCHIBATh M3YyUYEHHbIE KBAHTOBBIC SIBIICHUS M TMPOIECCHI, HCIOJIb3Ys
bu3nYecKue BEIMUUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIMHA BOJIHBI U
4acTOTa CBETA, SHEPTUS U UMITYJIhC (OTOHA, IEPUO]I TIOJTypacaa, SHEPTHsl
CBSI3M aTOMHBIX SIJIEP, NMPU OMUCAHUU TPABWIBHO TPAKTOBATh (PU3UUYECKUIMA
CMBICII UCIIOJIb3YEMbIX BEJIMYMH, UX OOO03HAYEHUS W €AUHUIIBI, YKa3bIBATh
dbopMyIIbl, CBSI3bIBAIONIME JaHHYIO (U3HUECKYIO0 BEIMYHUHY C JAPYTHUMH
BEJIMYMHAMU, BBIUUCIIATH 3HaUYCHUE (DU3NUECKOIN BEITMYUHBI;

aHANMM3UPOBaTh (PU3MUECKHUE TPOIECCHl M SBJICHUS, UCIIONIB3Ys (PU3HUECKUEC
3aKOHbI M TPUHLMNBL: 3akoH OMa, 3aKOHBI MOCIEI0BAaTEILHOTO U
napajuieIbHOTO COEIMHEHUs MPOBOJHUKOB, 3akoH Jlkoynsa-Jlenua, 3axkoH
AIIEKTPOMArHUTHOM WMHIYKIIMHU, 3aKOH MPSAMOJIMHEHHOTO paclpoCTpaHEHUs
CBETA, 3aKOHBI OTPAXXEHUSI CBETA, 3aKOHBI MPETOMIJIEHUSI CBETA, YPABHEHHUE
OuHmTeHa Uit GoTtodddexra, 3aKOH COXPAHEHHUS DHEPTUU, 3aKOH
COXpPaHEHHS UMITYJIbCA, 3aKOH COXPAHEHUS JIEKTPUUYECKOrO 3apsiia, 3aKOH
COXpPaHEHHSI MAacCOBOr0 YHWCIa, MOCTyJIaThl bopa, 3aKOH paJrOaKTUBHOIO
pacnaza, mMpyd ATOM pas3iivyaTh CJIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €ro
MaTeMaTUYECKOE BbIPAKECHHE

U ycJoBUs (TpaHUIlbl, 00JIACTH) MPUMEHUMOCTH;

OTIPEJIEIISITH HAIIPaBJICHUE BEKTOPA MHAYKIIMH MarHUTHOTO OJIS TPOBOJTHUKA
C TOKOM, CuJIbl Amnepa u cuibl JIopeHna;

CTPOUTh W ONHUCHIBaTh HM300pa)KE€HHE, CO3/1aBAEMOE IIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOTHATh AKCHEPUMEHTHI MO HUCCIAEIOBAHUIO (U3UYECKUX SIBICHUN WU
MPOIIECCOB C UCIOIB30BAaHUEM MPSIMbBIX, U KOCBEHHBIX U3MEPEHUM: TIPU 3TOM
dbopmynupoBath mpobiieMy/3aady M THUIOTE3y Y4eOHOTO SKCIEPUMEHTA,
coOHMpaTh YCTAHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHUS, TPOBOJIUTH OTIBIT U
bopMyIHpPOBaTH BHIBOIBI,

OCYIIECTBIISTH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEIIMYWH, TIPU
TOM BBIOMpATh ONTUMAJBHBIM CHOCOO U3MEPEHHUS U UCIOJIb30BATh
M3BECTHBIE METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBAaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C HCHOJb30BAHUEM
NPSIMBIX U3MEPEHUM: MPU ITOM KOHCTPYUPOBATH YCTAHOBKY, (DMKCUPOBATH
pe3yJIbTaThl TOJTYUYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJTUYUH B BUJIC TAOIHIL
U Tpa(MKOB, JIeJIaTh BBIBOJBI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOTI01aTh TIpaBmiIa 0€30MAaCHOTO TPyJa MPU MPOBEICHUH HUCCICIOBAHUHN B
pamMKax y4eOHOTO SKCIIEpUMEHTa, Y4eOHO-UCCIEA0BATEIbCKON M TPOSKTHON
JEATEIbHOCTH C  UCIOJb30BAaHUEM  HU3MEPUTEIBHBIX  YCTPOMCTB U
1ab60paTOpHOTO 000PYIOBAHUS;

pemath pacy€THbIE 3aJaud C SIBHO 3aJaHHOM (DU3MYECKOH MOJIEIIbIO,
UCIIOJIB3Ys (PU3MYECKUE 3aKOHBI U MPHUHIIMIIBI, HA OCHOBE aHaIM3a yCJIOBUS
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3a71auu BBIOMPATh PU3HMUECKYIO MOJEIb, BELACTATh (PU3HMUECKUE BETUUNHBI U
(bopMyIibl, HEOOXOAUMBIE 715 €€ PELICHHs], TPOBOAUTH PACUETHI U OLICHUBATD
pealbHOCTb MOJIYYEHHOTO 3HaUeHUs (PU3NUeCKON BETMUUHBL

— pelaTh KaueCTBEHHBIE 33JaUH: BBICTPAUBATD JIOTUYECKU HETPOTUBOPEUUBYIO
IENOYKY PpacCyXKICHHM ¢  HUCHOJb30BAaHUEM HM3YUYEHHBIX  3aKOHOB,
3aKOHOMEPHOCTEW U (PU3NUECKUX SIBIICHHIA;

— UCMONB30BaTh  NpU  pelmleHHMH  y4eOHBIX  3aJady  COBPEMEHHbBIC
UHPOPMALIMOHHbIE  TEXHOJOTHMH Ui  TOUCKA, CTPYKTYPHUPOBaHWUS,
UHTEpIpeTallud W TpeACTaBIeHUS Y4eOHOM M  HAay4HO-TIOMYJISIPHOM
uHbOpMaIluY, TOJYYCHHOW U3 pa3IMYHbIX HCTOYHUKOB, KPUTHUYECKU
aHAJM3UPOBAThH [10JIy4aeMyl0 HHPOPMAIIUIO;

— OOBACHATP NPUHLMUIBI ACHCTBUS MAallWH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3iuyaTh yCIOBHS HMX O€30MaCHOTO UCMOJb30BAHUS B
MOBCEIHEBHOM JKU3HU;

— MPHUBOJUTH IPUMEPHI BKJIaJIa POCCUNCKUX U 3apYOESKHBIX YUEHBIX -(PU3UKOB B
pa3BUTHE HAYKH, B 00BSCHEHHUE MPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE
TEXHUKHU U TEXHOJIOTHl;

— HCIIOJIb30BaTh TEOPETHUECKHE 3HaHUS MO (PM3HKE B TMOBCEAHEBHOW KU3HU
st oOecrieyeHus: 0€30MacCHOCTUM MpU  oOpalleHud ¢ npudopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, JIJISi COXPAHEHHsS 370POBbS U COOIIOICHHUS
HOPM 3KOJIOTHYECKOT0 TIOBEJICHUS B OKpY’KaIoLIeH cpene;

— paboTaThb B TpyNIE C BHIIOJHEHUEM pa3IMYHbIX COLHUAIBHBIX pOJIEH,
IUTAHUPOBATh pabOTy TPYIIIbI, PAlMOHAIBHO PACHpPEEISITh 00S3aHHOCTU U
IUTAHUPOBATh JEATEIbHOCTh B HECTAHJAPTHBIX CUTYalLIUsAX, OEHUBATh BKJIA/
Ka)KJ0r0 U3 yYaCTHUKOB TPYIIIBI B pEIEHUE pacCMaTpUBAEMOM MPOOIEMBI.

2. TunoBbIe KOHTPOJILHBIE 3aTAHUS
IIpuMepHble BAPMAHTHI OLIEHOYHBIX 32[IaHUI ISl TEKYIIero KOHTPOJIs
yCIIEBAE€MOCTH M MPOMEKYTOYHOM aTTecTAlNu

Homep 3apanus 2.1

Tun 3aganus OTKpBITHIN. 3a1aHKE C OTBETOM
YPpOBEHBb CIIO)KHOCTH  ba3oBblii

BpewMst BbITIOTHEHUS 5 MUHYT

[IpoBepsiembie OK 02

KOMIIETCHIIUU

IIpouumaiime mexcm. Pewume 3adauy. 3anuwiume omaen.
[To rpaduky 3aBUCUMOCTH KOOPJIWHATHI Telia OT BPEMEHH OIPEICIIUTE
CKOPOCTh TeJla B MUHTEpBaJie BpeMeHHu 5-8 cexyHa. OTBeT aite B M/C.
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OtBer:
Homep 3apanus 2.2
Tun 3a1anus OTKpBITHIN. 3a1aHUE C OTBETOM
YPpOBEHBb CIIOKHOCTH  bazoBblii
BpeMs BeimioHEeHUS S5 MHUHYT
[IpoBepsiembie OK 02
KOMITETCHITUH

IIpouumaiime mexcm. Pewume 3a0auy. 3anuwiume omeem.
Uemy paBHa NpoeKius ckopocTd Ha ock OX Tena, OpOIIEHHOTO MOJ YIIOM
45° ¢ pavansHOM ckopocth 30 M/c?

OtBer:

Homep 3apanus 2.3

Tun 3aganus KoMOunupoBanHsiif. 3agaHue ¢ BBIOOPOM OJHOTO
OTBETa

YPpOBEHB CIIOKHOCTA  ba3oBbli

Bpewms BoInonHEHNA 2 MUHYTHI

[IpoBepsiembie OK 02

KOMIETEHIIUU

lIpouumaiime mexkcm, golbepume NPasUIbLHLIU OMBEEN.

PaBHOnelCcTBYIOIIass BCEX CHUJ, JCUCTBYIOIIAs Ha TEJIO, PaBHA HYJIIO.
JIBUKETCS ATO TEJO UM HAXOJUTCS B COCTOSIHUM MOKOA?
A) Teno ABMKETCS pAaBHOMEPHO MPSIMOJIMHENHO
b) Teno nBuxkeTrcs paBHOMEPHO IO OKPY>KHOCTH B TOPU30HTAIBHOM MIIOCKOCTH
B) Teno HaxonuTCs B COCTOSTHUM TTOKOS
') Teno nBUKETCS paBHOMEPHO MPSIMOJIMHEWHO WJIM HAXOJUTCS B COCTOSIHUU
MIOKOSI

OtBer:

Homep 3ananus 2.4

Tum 3aganus KomOunupoBanubiii. 3agaHue ¢ BBIOOPOM OJHOTO
OTBETa

YPpOBEHBb CIIOKHOCTA  ba3oBbIi

Bpewms BeInioHEHUS 2 MUHYTBI

[IpoBepsiembie OK 02

KOMITETECHIIUU
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A) mMacca 1 BeC OJITUHAKOBBI

IIpouumatime mexcm, svibepume NPAUILHLLIL OMEEN.
[Ipu mM3MepeHHsIX Macchl Tella U ero Beca Ha IOJIICe M Ha dKBATOpe ObLIO
0OHapy»XeHO, 4TO

b) macca paznuyHa, BeC OAMHAKOB
B) 1 macca u Bec pazinuHbl
') macca oguHaKoBa, BeC pa3inueH

OTtBeT;

Howmep 3ananus
Twum 3aganus
YPpOBEHB CIIOKHOCTH
BpewMs BbiTioTHEHUS
[IpoBepsiemble
KOMIICTCHIINHU
llpouumaiime mexcm u ycmanogume coomseemcmasue.
K kaxmoit  mo3uiuw,
COOTBETCTBYIONIYIO MO3UIIMIO U3 MPABOTO CTOJIOIA:

2.5

3aKkpbIThIM. 3aJJaHUE HA YCTAHOBJIEHUE COOTBETCTBUS
ba3zosrrit

8 MUHYT
OK 02

JaHHOM B  JIEBOM  CTOJOIE, Toadepure

duznueckas BeIMYNHA

Enununa nsmepenus B cucteme CU

A | KecTtkocTh 1 | kmiorpamm (1 kr)

b Cuta 2 | veroToH (1 H)

B | Bec Tena 3 | merotor*merp (1 H*m)

I' | Yckopenue 4 | uptotoH Ha MeTp (1 H/m)
5 | mxoynb (1 JIx)

3anuimTe BIOpaHHbIE HU(PHI O] COOTBETCTBYIOIIMMH OYKBaMHu:

A b B
Homep 3apanus 2.6
Tun 3aganus 3aKkpbIThIM. 3aJJaHNE HA YCTAHOBJIECHUE COOTBETCTBUS
YPpOBEHB CIIOKHOCTH bazoBbIit
BpewMst BbITIOTHEHUS 8 MUHYT
[IpoBepsiembie OK 02
KOMIIETCHIIUU

llpouumaiime mexcm u ycmanogume coomseemcmaue.
K kaxmoit  mo3uiuw,
COOTBETCTBYIOIIYIO MO3UIIMIO U3 MPABOTO CTOIO1IA:

JaHHOW B  JIeBOM  CTOJOIE, Toadepure

duznueckas BeIMYNHA

Enununna n3mepenus B cucrteme CU

A | Cuna 1 | werotoH (1 H)
b Cuia Toka 2 |ammep (1 A)
B | MomHocTh TOKa 3 | Barr (1 Br)
4 | mxoyns (1 JIx)
5 | BoubT (1 B)

3anummre BIOpaHHbBIC ITUMPHI T0]] COOTBETCTBYIOIIMMU OyKBAMH:
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Homep 3apanus 2.7

Tun 3aganus KoMOunupoBanusiif. 3agaHue ¢ BbIOOPOM OJHOTO
OTBETa

YpoBeHb ciloKHOCTH  ba3oBeiit

Bpewms BbInoHEHNA 2 MUHYTBI

IIpoBepsiemble OK 02

KOMIIETEHIIUH

IIpouumaiime mexcm, 8vlbepume nPasUIbLHLIL OMBEEM.
Bec Tena - sTo
A) cuina, ¢ KOTOPOM TeJIO MPUTATUBACT 3EMITIO
b) cuna, ¢ koTopoii Teno AelCTBYEeT Ha OMopy
B) cuia, ¢ KOTOpoii Teso JelCTBYeT Ha MOJBEC
I') cuna, ¢ KOTOpO# Telo BCIEACTBUE 36MHOI'O IPUTSHKEHUS JICUCTBYET HAa OTIOPY
WJIU TIO/IBEC, HETIOJBUKHBIE OTHOCUTEIBLHO HETO

OtBer:

Homep 3apanus 2.8

Tun 3aganus KoMOunupoBanusiif. 3agaHue ¢ BBIOOPOM OJHOTO
OTBETa

YPpOBEHB CIIOKHOCTA  ba3oBbli

Bpewms BeimionHEeHUS 2 MUAHYTBI

[IpoBepsiembie OK 02

KOMIETEHIIUU

lIpouumaiime mexcm, gblbepume NPasUIbLHLIIU OMBEEN.

Tenexxka maccoil M, OBMXKYLIAsCA CO CKOPOCThIO V, CTaJKHUBAETCS C
HEMOJIBMYKHOW TEJIEKKOM TOM K€ MACCHI U CUEIUIACTCA C Hel. VIMIyNbC Telexek
II0CJIE B3aUMOJEHUCTBYSI PABEH

A)0

b) mV/2

B) mV

I 2mV

OtBer:
Homep 3apanus 2.9
Tum 3aganus KomOunupoBanubiii. 3agaHue ¢ BBIOOPOM OJHOTO
OTBETa

YPpOBEHBb CIIOKHOCTA  ba3oBbIi
Bpewms BeinioHEeHUS 2 MUHYTBI
[IpoBepsiembie OK 02
KOMITETECHIIUU

IIpouumaiime mexcm, evlbepume NPaABUILHBIL OMBEEM.
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TemoBoii aBHWraTenb 3a OAWH IUKJI mosy4aeT oT HarpeBarens 100 kJ[x
TEIUIOTHI U oTaaeT xonoauiabHuKy 60 k/x. Uemy paBen KIIJ] storo neurarens (%)

A)0

b) 25

B) 40

I') 60

OrTger:
Homep 3ananus 2.10
Tun 3aganus KomMOunupoBanusiif. 3agaHue ¢ BbIOOPOM OJHOTO
OTBETa

YpoBeHb ciloKHOCTH  ba3oBelit
Bpewms BbINOTHEHNA 2 MUHYTHI
[IpoBepsiemble OK 02
KOMITETECHIIUU

IIpouumaiime mexcm, vlbepume NPAsUILHLLLL OMEEM.

Kakum q0/mKkHO OBITh COOTHOIIEHHE Mace M1/M2 ropsucii 1 XOJIOHOM BOIBI
U1 TOoro, 4ToOBI 3a cueT oxmaxaeHus oT 50°C mo 30°C Bomsr maccsl M1, Bonma
maccoit m2 narpenacsk ot 20°C 1o 30°C

A)1/2

b) 2

B) 4

Ortser:
Homep 3apanus 2.11
Tun 3aganus KomOunupoBanubeiii. 3agaHue ¢ BBIOOPOM OJHOTO
OTBETa

YpoBeHb ciioxHOCTH  ba3oBbIit
Bpewms BbInonHEHNA 2 MUHYTHI
[TIpoBepsiembie OK 02
KOMIETEHIIUU

lIpouumaiime mexcm, golbepume nPasUIbLHbILU OMBEEN.
Kakoli nmponecc Ha3pIBatOT H30TEPMUYECKUM ?
A) Ilpouecc, NpouCXoaAIni NPy MOCTOSHHOW TETNIOEMKOCTH
b) IIpouecc, npoucxoasimuii Npu NOCTOSHHOW TeMIEpaType
B) I[pormecc, nporcxoAsmiuii mpyu MOCTOSHHOM JaBJICHUU

OtBer:

Homep 3apanus 2.12

Tum 3apanus KomOunupoBanubiii. 3agaHue ¢ BBIOOPOM OJHOTO
OTBETa

YPpOBEHBb CIIOKHOCTA  ba3oBbIi

Bpewms BoinoTHEHUS 2 MUHYTBI

[IpoBepsiembie OK 02

KOMIIETEHIIUU
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IIpouumatime mexcm, vibepume NPAGUILHLLI OMEEN.

Kakoe u3 yTBepxkaeHuil mpaBUiIbHO?

1. Inddy3us Habmr0aeTCs TOIBKO B Ta3ax M *KUIKOCTIX

2. Inddysust HabmromaeTes B razax, )XHIKOCTIX U TBEPABIX Tellax

A) Tonbko 1
b) Tonpko 2
B) o0a BepHbI
') HEeT BEpHO YTBEPKICHHS
OtBer:
Homep 3ananus 2.13
Tun 3aganus KoMOunupoBanusiif. 3agaHue ¢ BbIOOPOM OJHOTO
OTBETa
YPpOBEHb CIIO)KHOCTH  bazoBblii
Bpewms BeimionHEeHUS 2 MUAHYTBI
[IpoBepsiemble OK 02
KOMIIETEHIIUU
IIpouumaiime mexcm, vlbepume nNPAsUILHLILL OMEEM.
Kaxkue yactuilpl HaX0AsATCA B y3/1aX pelIeTKH MeTasia
A) oTpulaTEIbHbBIE YaCTHUIIbI
b) HellTpasibHbIE aTOMBI
B) nmonoxuTenbHbIe HOHBI
Otser:
Homep 3ananus 2.14
Tun 3aganus KomOunupoBanubeiii. 3agaHue ¢ BBIOOPOM OJHOTO
OTBETa
YpoBeHb ciioxHOCTH  ba3oBbIit
Bpewms BbInonHEHNA 2 MUHYTHI
[IpoBepsiembie OK 02
KOMIETEHIIUU

lIpouumaiime mexcm, golbepume NPasUIbLHLIU OMBEEN.
DJIeKTpUYECKas JlaMIia paccunTaHa Ha HamnpspbkeHue 220 B m cuimy TOoka
0,45 A. MomHOCTh TOKa B JJaMII¢ paBHA:

A) 100 Bt

b) 4100 Bt

B) 99 Br
OTBerT:

Howmep 3ananus
Tun 3aganus

YPpOBEHB CIIOKHOCTH
Bpewms BeinonHeHUA

2.15
KoMOuHupOBaHHBIM.
OTBETa

bazoBeiit

2 MUHYTBI
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[TIpoBepsiembie OK 02
KOMIETEHIIUN
IIpouumaiime mexcm, 8vloepume nPasUIbLHLINU OMEEM.
[TpuGop, KOTOPBIM B IEKTPUUECKO 1IeNU U3MepseTcs padboTa ToKa:
A) 2IIEKTPUYECKUM CUETUUK
b) BonbT™MeETp
B) BarTmeTp

Otser:

Homep 3ananus 2.16

Tun 3aganus KoMOunupoBanusiif. 3agaHue ¢ BbIOOPOM OJHOTO
OTBETa

YpoBeHb ciloKHOCTH  ba3oBeIit

Bpewms BeimionHeHUS 2 MUAHYTBI

[IpoBepsiemble OK 02

KOMIIETEHIIUU

IIpouumaiime mexcm, vlbepume nNPAGUILHBLLL OMEEM.

B pesynbraTe 4ero BOZHMKAET AJIEKTPHUYECKH TOK B Ta3ax:
A) noHU3aIUsg
b) noHmwxeHus: TeMneparypsl
B) pacierienust MoJIeKy

Ortser:

Homep 3ananus 2.17

Tun 3aganus KomOunupoBanubslii. 3agaHue ¢ BbIOOPOM OJIHOTO
OTBETA

YpoBeHb ciioxHOCTH  ba3oBblit

Bpewms BbInonHEHNA 2 MUHYTHI

[TIpoBepsiembie OK 02

KOMITETEHIIUH

lIpouumaiime mexkcm, golbepume nPasUIbLHbILU OMBEEN.
Kakoii u3 pa3psioB 3JIEKTPUYECKOrO0 TOKA MPUMEHSIETCS B OAKTEPUITUIHBIX
Jamnax:
A) nyroBou
b) uckposoii
B) tneromnmit

OTBerT:

Homep 3ananus 2.18

Tum 3aganus KomOunupoBanubiii. 3agaHue ¢ BBIOOPOM OJHOTO
OTBETa

YPpOBEHBb CIIOKHOCTA  ba3oBbIi

Bpewmst BoInoTHEHUS 2 MUHYTBI

[IpoBepsiembie OK 02

KOMIIETCHITUH
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IIpouumaiime mexcm, gvlbepume npasUILHbIL OMBEEM.

Kax w3menutcs mepuon oOparieHus 3apspKeHHOW YacTHIBI B OJTHOPOIHOM
MarHduTHOM TI0JI€ MPU YMEHBIIEHUHU €€ CKOPOCTH B 2 pasza? M3MmeHeHueM Macchbl
YaCTHUILIbI TPEHEOPEYb:

A) yMeHbIIUTCS B 2 pasa
b) yBenuuutes B 2 pasa
B) He uzmenurcs

Otser:

Homep 3ananus 2.19

Tun 3aganus KoMOunupoBanusiif. 3agaHue ¢ BbIOOPOM OJHOTO
OTBETa

YpoBeHb ciloKHOCTH  ba3oBeIit

Bpewms BeimionHeHUS 2 MUAHYTBI

[IpoBepsiemble OK 02

KOMIIETEHIIUU

IIpouumaiime mexcm, 8vlbepume NPAsUIbHBILL OMEEN.

OCHOBHOM CHJIOBOM XapaKTEPUCTUKON MATHUTHOTO TOJIS SIBJIACTCS:
A) BEKTOp MarHUTHOMN UHIYKIIUU
B) BEeKTOp 2JIEKTPO UHAYKIIUU
B) BexTop huzmueckoil HHAYKIINH

Ortser:

Homep 3ananus 2.20

Tun 3aganus KomOunnpoBaHHblii. 3agaHue ¢ BBIOOPOM OJHOTO
OTBETA

YpoBeHb ciioxHOCTH  ba3oBblit

Bpewms BbInonHEHNA 2 MUHYTHI

[TIpoBepsiembie OK 02

KOMITETEHIIUH

lIpouumaiime mexkcm, golbepume NPasUIbLHLIU OMBEEN.

B xakom ciyuae yros najieHus paBeH yriy npesioMyeHus?
A) ecnu yron nagenus 0au3ok k 90 rpagycam
b) ecnu yron nanenus paseH 0
B) ecnu ckopocTu cBeTa B IBYX cpefax paBHBI

Ortger:
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3. Iloka3aTesn U IKaJIA OLeHUBAHUS
3.1. Tekynuiuii KOHTPOJIb — YCTHBIH ONPoc

[Ixana oreHuBaHusg

ITokazarenu

OTJIMYHO

IIPUMEPBI

HC

TOJBKO U3

yueOHHUKa,

- 00yJaroIIUiCs TOJHO M3JIaraeT MaTepua, AaeT MPaBUIbHOE
OIpe/ICIEHUE OCHOBHBIX IMOHSTHI;
- oOHapy)KMBaeT MOHMMAHWE Marepuaga, MOXET 00OCHOBATh
CBOM CYXKIEHHS, NPUMCHHTH 3HAHHMsS Ha IMPAKTHKE,
HEOOXOIMMEIE
CaMOCTOSATENILHO COCTABIIEHHBIE;
- u3jIaracT MaTepuall MOCJICI0BATEIbHO M MPABHILHO C TOYKH
3pEHHsI HOPM JIUTEPATYPHOTO S3bIKA

IIPpUBCCTHU
HO H

X0po1Io

oOyyJaronuiics

naer

OTBET,

YOBJICTBOPSIOLIUI
TpeOOBaHUAM, YTO M JUISI OTMETKH «5», HO JOMyCKaeT 1-2 ommuoKH,
KOTOPBIE CaM K€ UCIIPABIISET, U 1-2 HeJjoueTa B IOCIIeI0BATeIbHOCTH
Y SI3BIKOBOM O(hOPMIICHUH H3JIAraeMOr0

TEM XKeE

YIOBJIETBOPUTEIHHO

oOyyaronuiics OOHapy>KMBaeT 3HAHWE M TMOHUMAHUE OCHOBHBIX
MOJIOXKEHHI JAHHOM TEMBI, HO:
- U3JIaraeT Marepuay HEMOJHO W JIONMYCKaeT HETOYHOCTH B
OIIpEICIICHU Y TTOHITUH WU POPMYJIMPOBKE MIPABHUIT,

- HE YMEET JIOCTaTOYHO TIyOOKO M J0Ka3aTeJbHO 0OOCHOBATH
CBOU CYXJICHUS M IIPHUBECTH CBOU IPUMEPBIL;
- u3JaraeT Marepuajl HEMOCJEIOBATENbHO W  JIOIYCKaeT
OIIMOKH B I36IKOBOM O(OPMIICHHH HU3JIaraeMoro

HEYIOBJIETBOPHUTEJIbHO

oOyuJaroruiics

OOHapyKUBAECT
COOTBETCTBYIOILIETO BOMPOCaA, AOMYCKAET OMUOKU B (OPMYJINPOBKE
OIpeJIeNIeHUIl U MpaBUJl, UCKAXKAIOIINUE UX CMBICI, OECIOpsAI0YHO U
HEYBEPEHHO M3JIaraeT MaTepuall

HC3HAaHHC

OOJIBLIEN

qaCTu

3.2. Texkynuii KOHTPOJb — MUCbMEHHBIN ONPOC

Kpurepun [Toka3zaTenu M MKaja OEHUBAHUS
OILICHUBAHUA 5 4 3 2
HOJHOTa M |oOydarommiics o0yyaromuics oOyyaromuiics oOyyaromuics
MPaBUIBHOCT | TOJTHO M3J1araer | JOCTaTOYHO JEMOHCTPUPYET JI€MOHCTPHUPYET
b OTBETA marepua, JaeT |TIOJTHO  W3JIaraeT | 3HaHue U | He3HaHUE
paBUIHHOE MaTepHuall, OJHAKO | TOHUMaHNe OonpIIe dYacTH
orpeienieHne JIOMyCKaeT 12 | OCHOBHBIX COOTBETCTBYIOII]

OCHOBHBIX ITOHATUN

OLIMOKHU, KOTOpBIE
cam xKe
ucnpasisier, u 1-2
HeZo4yeTa B
MOCIIEI0BATEIBHO
CTU U SI3bIKOBOM
odopmIIeHUH

M3J1araeMoro

MMOT0KEHUH TaHHOHN
TEMbI, HO H3Jlaract
MaTepuan HEeMOJIHO
" JTOITyCKaeT
HETOYHOCTH B
onpeieTICHuU
MMOHSTHH
bopMyIHpOBKe

NI

€ro Bompoca
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CTETEHb oOHapy»XUBaeT MPUCYTCTBYIOT 1-|He YMEET | 10IyCKaeT
OCO3HAHHOCT | TOHUMaHUe 2 Hemodera B|JOCTATOYHO OIINOKU B
u, MaTepuana, MOKET | 000CHOBaHUU riry0oKko u | GOpMyIIHPOBKE
MOHWMAaHUS |00OCHOBaTh  CBOM |CBOUX CYXKIEHUH, | TOKA3aTeIbHO ompeeNeHuid U
U3YYEHHOTO |CYXICHUS, KOJIMYECTBO 000CHOBAaTh  CBOM | IpaBUI,
NPUMEHHUTh 3HAHUS | TPUBOIUMBIX CYXKICHHS U | ICKQXKAIOIIHE UX
Ha MPaKTHKE, | IPUMEPOB MIPUBECTH CBOM | CMBICIT
MIPUBECTU OTPAHHYCHO MIPUMEPBI
HEe00XOAUMBIE
PUMEPBI HE TOJILKO
13 y4yeOHHMKA, HO |
CaMOCTOSITEITLHO
COCTaBJICHHbBIC
SI3BIKOBOE u3JlaraeT Marepual | u3Jaraer u3NaraeT Marepuan | 0ecropsaoYHO H
oopMIIeHHE |TOCIEeI0OBAaTENIbHO U | MaTepHall HEIOCJIEI0BaTENIbH | HEYBEPEHHO
OTBETa MPAaBUJIBHO C TOYKH | IOCTIEOBATENBHO, |0 ¥ JIOMYCKAeT | u3Jiaract
3peHus HOPM | ¢ 2-3 omuOKaMu B | MHOTO OIIMOOK B |Marepuan
JUTEPATYPHOTO SI3BIKOBOM SI3BIKOBOM
SI3bIKA odopMIIeHUH ohopMIICHUH
M3JIaraeMoro
3.3. IlpomexxyTouHasi aTTecTallMsl — KOHTPOJIbHasA padoTa
Kpurepun [TokazaTenu U MIKaJIa OUEHUBAHUS
OILICHUBAaHHUA 5 4 3 2
MOJIHOTa U | O0yyarouuiics oOyuaroruiics oOy4aromuics oOyJaronuiics
MPABHIIBHOCT | TIOJTHO U3JIaraerT | JOCTaTOYHO JIEMOHCTPHUPYET JEMOHCTPHUPYET
b OTBETA MaTepua, JIaeT |[IOJIHO  M3JIaraeT | 3HaHHe U | HE3HAHHE
MIPaBHIILHOE MaTepHas, OJHAKO |TOHNMaHHE OoJbIICl YacTu
oTmpezeNneHue JIOTTyCKaeT 12 | ocHOBHBIX COOTBETCTBYIOII
OCHOBHBIX TTOHSITUH | OIIMOKH, KOTOPHIE | TOJIOKEHUI TAHHOM | €ro BOmpoca
cam JKe | TeMbI, HO H3llaraer
UCTIpaBIsIeT, U 1-2 | MaTepuan HEToJHO
HeJo4YeTa B|U JIOTTyCKaeT
MOCIIEZIOBATEIHHO | HETOYHOCTH B
CTH H SI3BIKOBOM | OTIpEICTICHUHN
odopmIieHUN MTOHSATUH W
M3JIaraeMoro dbopMyIUpoBKe
CTCTICHD 0OHapyKUBaET MPUCYTCTBYIOT 1-|He YMEET | I0ImycKaeT
OCO3HAHHOCT | TOHUMaHue 2 Hemodera B|JOCTATOYHO OIINOKU B
u, Marepuansa, MOXeET | 000CHOBAaHUU rIyOOKO 1 | GopMyIUpPOBKE
MOHMMAaHUA |00OCHOBaTh  CBOHM |CBOUX CYXKIEHUH, | TOKa3aTeIbHO ompefeneHuil u
U3YYCHHOTO |CYXICHHUS, KOJTMYECTBO 000CHOBAaTh  CBOW | IPaBUII,
NPUMEHUTh 3HAHUS | TPUBOTUMBIX CY>KICHHS U | ICKQXKAIOIINE UX
Ha MPAKTHKE, | TIPUMEPOB MIPUBECTH CBOM | CMBICIT
MPUBECTU OTPaHUYEHO MPUMEPBI
HEO0OXONMBIC

MpUMEpPBl HE TOJIBKO
3 y4yeOHHMKA, HO |
CaMOCTOSITEJIbHO
COCTaBJICHHbBIE
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SI3bIKOBOE
oopmienue
oTBeTa

W3JIaraeT Marepuai
[IOCJIEA0BATENBHO U
MPaBUJIIBHO C TOYKH
3peHus HOPM
JUTEPATYPHOTO
A3bIKA

H3JaraeT
MaTepHuan
[OCJIEI0BATEIBLHO,
¢ 2-3 ommOKaMu B
SI3BIKOBOM
odopmiieHnn

U3JlaraeT MaTepuai
HEIIOCJICI0BATEIIbH
0 ® JIONyCKaeT
MHOTO OIIHOOK B
SI3LIKOBOM
odopmIIeHUN
M3J1araeMoro

OeCTOpsAIOYHO U
HEYBEPEHHO
u3jaraeT
MaTepuan

3.4. IlpoMexyTOouHAasi aTTecTAlMS — 3a4eT ¢ OLIEHKOI (TeCTUPOBaHUE)
Jliis mepeBoia 0ajsioB B OIEHKY MPUMEHSIETCS CIEAYIOIas IIKajda OIEeHKH

06p330BaTCJ'II)HBIX I[OCTI/I)KGHHﬁI

eciu ooyuaronuiics HabupaeT oT 90 10 100% oT MakcUMaIbHO BO3MOKHOM
CYMMBbI OQJIJTOB - BBICTABIISICTCS OIIEHKA «OTIMIHOY;
oT 80 10 89% - o1leHKa «XOPOIIOY,
oT 60 10 79% - OLleHKa «yJOBIECTBOPUTEIHLHOY,
MeHee 60% - oLeHKa «HEYAOBIECTBOPUTEIBHOY.
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