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AHHOTAIMA K padoudeii mporpaMmme

PaGovass mporpamma yde6Horo mpemmera «OH3MKA 7 — 9 xmacc» cocTaBieHa Ha OCHOBaHHH
CJIEAYIOIIUAX HOPMATHBHO-IIPABOBBIX JOKYMEHTOB:

» ®enmepanpHOro 3akoHa «O06 0OpasoBanuy B Poccuiickoi denepanun» ot 29 mekabps 2012r. Ne 273-03
(C U3MCHEHUSAMH U JTOTTOJTHEHUSMH);

« DefepanbHOTo TOCYapCTBEHHOTO 06pa3oBaTeNbHONO CTAaHAApPTa OCHOBHOIO OOIIEro o6pa303aHH;1
YTBEpXKAEHHOTO IpHKa3oM MuHHCTepcTBa 06pasoBans i Hayku P® ot 17 nexabps 2010 roxa Ne 1897;

 IIpuxaza MHHo6pa303aHH;1 u Haykd P® or 31.12.2015 r. Ne 1577 «O BHeceHMH H3MEHEHHH B
(elepanbHBL TOCYNAPCTBEHHbIA O0Opa3OBaTENBHEIA CTaHAAPT OCHOBHOTO OOIIEro 00pa3oBaHms,
y'TBCp)K,IIéHHHﬁ npukazoM Muno6praayku u PO ot 17 nexabpst 2010 roga Ne 1897;

e OcHOBHOI1 00pa3oBaTEIbHON HpOI‘paMMBI OCHOBHOro obimmero oOpa3oBanus Jlunes) MHTEpHaATa
«ITomMOCKOBHBII»; :

« Astopckue mporpammel: Y. M. Ilepeimkusa, E. M. I'ytauk, A. W. MBanosa / E. M. I'ytHuk, M. A.
ITetposa, O. A. UepuukoBa. — Mocksa : [IpocBemenue, 2021

OOydeHune BenETCs M0 yueOHUKaM:
7 xnacc: ®uzuka -7, . M. [epsunkun, A. Y. iBanos- Mocksa: IIpocsemenue, 2021
8 xiacc: ®usuka -8, Y. M. Ileppunkun, A. Y. ViBaHos- Mockaa: IIpocsemenue, 2021

9 xmacc: ®msmka -9, Y. M. Ileppmukun, E. M. T'ytauk, A. W. UBanoB, M. A. Ilerposa - Mockaa:
ITpoceemenue, 2021

[Tporpamma paccuntana Ha 1384acos:

e 7 xiacc - 24 B HeZem0,68 3a ro;
e 8 xiacc- 24 B Henemo, 68 3arom;
e 9 xiacc- 34 B Henmemo,102 3a roj.



Paznen 1. INIAHUPYEMbBIE PE3YJII>TATI)I OCBOEHUSA YYEBHOI'O IPEIMETA

HDCI[MCTHBIé pe3vbTaThbl:

Oobyuarowuiica Hayuumca:

e CcOOMIONATs mpaBHIa OE30MACHOCTH W OXpaHbl TpyAa HOpU paboTe C y4eOHBIM |

71ab0paTOpHBIM 000pYIOBAaHHEM;

IOHMMATh CMBICT OCHOBHBIX (H3HYECKHX TepMI/IHOB ¢>H3qucxoe TeJIO, q)n3nqec1<oe
ABJICHUE, (PU3HUECKas BEIMINHA, CAUHNIBI H3MEPEHHUS;

pacmo3HaBaTh IPOOJIEMBI, KOTOPhIE MOXHO PEUIATH MpPH moMoII (BH3MYECKAX METONIOB;
AHATM3UPOBAaTh OTACTBHBIC OSTaImbl IIPOBENEHHSA HCCIENOBAaHMA U HHTCPIPETHPOBATH
pe3yIbTaThl HaOJTIOICHUH U OIIBITOB;

CTABHTH OIBITHI IT0 HCCIIEOBAHMIO (M3HIECKHX SBIICHUI WK GU3NIECKUX CBOKCTB Ten Oe3
HCIOJIG30BaHMs  OPSAMBIX M3MEPEHHi; Ipu 95ToM (GOpMYIHpOBaTh IpobeMy/3anady
y4eOHOro BKCIEpHMEHTa;, COOHMpaTh YCTAaHOBKY M3 IIPEMIOXEHHOrO 00OpYyHOBaHHS;
IPOBOIUTH OIBIT B (OPMYTHPOBATE BEIBOJIEL.

IIOHMMATH POJIb SKCIIEPHMEHTA B OJTYYEHUH HAayYHO! MH] (OpMarli;

IIPOBOJMTE NpSMble M3MEPEHUS (U3MYECKUX BEIMYHH: BPEMs, PACCTOSHHE, Macca Tela,
00BeM, chila, TeMIepaTypa, aTMocepHOe IaBJIEHHE, BIXKHOCTh BO3IyXa, HANPSDKCHHE,
CHJIa TOKa, PaJHalMOHHBIH (OH (C UCIONB30BaHHEM JO3MMETPa); HPH 3TOM BHIOMpATH
ONTHMAIBHBIA  CcIIOCO0 W3MEPEHKS ‘M HCION30BATH OpOCTeHWIIHEe METOABl OLEHKH
MOTPEITHOCTEH N3MEPEHHI;

IPOBOJUTL HCCJIENOBAHAE 3aBHCHMOCTEH (H3MYECKHX BEJIMYMH C HCIIOJIB30BAaHHEM
NpAMBIX H3MEPEHHI: MPH ITOM KOHCTPYHPOBATh YCTaHOBKY, (HKCHPOBATH PE3yNIbTATHI
IOJTyYeHHOH 3aBHCHMOCTH ()H3MYECKHX BEJIHMYMH B BHJE TaOmun M rpaduxos, nenaTh
BBIBOJIBI ITO PE3YJIbTaTaM HCCIIECIOBaHMUS,

IPOBOJUTE KOCBEHHBIE H3MEPEHUS (PU3MICCKUX BEIMYHH: npn BEIIIOJIHCHUH M3MEPEHUI
coOHpaTh IKCIEPHMEHTAIBHYIO yCTAHOBKY, CIEAysd HIPEIOKCHHOH —WHCTPYKIWM,
BBIUHCIIATH 3HAYCHHE BEIMYMHBEI M aHAIM3HPOBATH IIONydYEHHBIE PE3YNBTaThl C yquOM
3aJaHHO! TOYHOCTH H3MEPEHUI,

AHANM3APOBATh CHTYAllMH MPAKTHKO-OPHEHTHPOBAHHOIO xapaKTepa y3HaBaThb B. HUX
IPOSIBIICHHE H3Y4EHHBIX (u3MUecKUX SBICHHI WM 3aKOHOMEPHOCTEH H IPHUMEHATH
MMEIOIIHECs 3HAHKSA JUIS X OOBSICHECHHS;

HOHHAMATh IPUHIMIIEI JEHCTBUS MallyH, IIPHOOPOB K TCXHI/I‘-ICCKI/IX YCTPOWMCTB, YCJIOBHS HX
0€30I1aCHOTr0 UCIIOJIF30BAHUS B TOBCEAHEBHOM XXU3HU,

WCIIONB30BaTh NPH BHIMONHEHWH YYEOHBIX 3aJa4 HAy4YHO| HOIYJSPHYIO JUTEpaTypy o

u3MYECKUX ABJIEHHUSX, CIIPAaBOYHbIE MaTepHalkl, pecypchl MiHTepHeTa.

O0yuarouwuiica noyuum 603MOHCHOCHIb HAYUUMbCA:

0CO3HABaTh IICHHOCTh - HAYYHBIX ~HCCIENOBAHMN, PpOJb (H3UKH - B PACIIMPEHHH
TIpesicTaBleHHil 06 OKpYKAIOIeM MUEpE U €€ BKJIaJ B yIydIIeHHE Ka4eCTBa KU3HH;
WCIIOJIB30BaTh IIPHEMBI IIOCTPOEHHs (U3MYECKAX MOJENeH, MOMCKa H (OPMYTHPOBKH
JI0Ka3aTe/IbCTB BBIIBHHYTHIX TUNOTE3 M TEOPETUIECKHUX BHIBOJOB HA OCHOBE MIIMPUYECKH
YCTaHOBJIEHHBIX (PaKTOB; '

CpaBHMBATh TOYHOCTh M3MEpeHHUs (QU3MYCCKHX BEIMYHH 110 BENHYUHE X OTHOCHTEIBHOM
IIOrPENIHOCTH TP IIPOBEICHUH IPSMBIX H3MEPEHHIA;



e  CaMOCTOATENIHFHO IPOBOJUTH KOCBEHHBIC H3MEPEHHS U HCCIETOBAHMSA (PU3UYECKUX BETUIHH
C HCIOJIB30BAHUEM Pa3IMYHBIX CIOCOOOB H3MEPEHHS (QH3UYECKHX BEJINYHMH, BHIOMPATH
CPE/ICTBA H3MEPEHHS C YIETOM HEOOXOMUMOMN TOYHOCTH H3MEPEHHH, 000CHOBBIBAT BHIOOD -
cmocoba HM3MepeHHs, aJeKBaTHOTO IIOCTaBICHHOM 3ala4e, MPOBOAWUTH  OLEHKY
JOCTOBEPHOCTH IIONY4EHHBIX PE3YNIbTATOB;

e BOCOpUHHMATH MHQPOPMALMIO  (QH3HYIECKOrO CONEPKAHHA B  HAyYHO-NOMYJIIPHOH
JUTEpaType M CpeacTBaX MaccoBOoil MHGOpMalMM, KPHUTHYECKH OLCHUBATH IOTYYCHHYIO
MH(POPMAIIIO, RHAU3UPYS €€ CONEPIKAHHE U JJAHHBIE 00 HCTOYHUKE HHPOPMALIHH;

e (CO3/aBaTh COOCTBEHHBIE [HCHMEHHBIE M YCTHBIE COOOIIEHUs 0 (U3MYECKHUX SBICHHAX HA
OCHOBE  HECKOJBKMX =~ HCTOYHHKOB  HMHGOpPMAalUH, COIPOBOXIATH  BBICTYILICHHE
Ipe3eHTallHeH, YIUTHIBas OCOOEHHOCTH ayIUTOPHH. ' :,

7 Knacc
Oobyuarowuiica Hay4umca:

-coOMoaTh IpaBHiIa 6GE30IACHOCTH M OXpaHBl TpyJa IpH pabore ¢ y4eOHBIM H JIaGOPaTOPHBIM
o0opyIoBaHHEM;
-IOHUMATh (PU3HYECKHE TEPMHUHBL: TEJIO, BEIECTBO, MATEPHSI,

-OPOBOJHUTE HaOMIOfeHHs (GU3HYECKUX SBICHHH; H3MEPATh (QU3MYECKHE BEIUYMHBL PACCTOSAHHE,
IPOMEXYTOK BPEMEHH, TEMIIEpaTypy; BIAJETh SKCIEPUMEHTATbHBIMH METONAMH HCCICOBAHHA IIPH
Ompe/Ie/ICHAN IIEHbI JEICHHU MKaIbl IPAOOpa U IOTPEITHOCTH H3MEPEHHUS;

- IOHAMATh POJIb YYEHBIX HAIIEH CTPaHbl B Pa3BUTHH COBPEMEHHON (M3MKH U BIHSHAU HA TEXHUYCCKHMI
¥ COIMATBHBIA Iporpecc.

- [OHHMATh M OOBACHATL (u3MyecKue sBICHUS: Auddy3us, Oompmas C)XMMaeMOCTb Ta30B, Majas
C)KHMAaeMOCTD XKHUIKOCTEH U TBEPABIX TEIT,

- BJIafIETh SKCIIEPUMEHTAIHLHBIMA METOJaMHU HCCIIE0BAHK IIPH ONPEICTICHAN pasMepOB MANBIX TeJ;
-IOHMMATh IIPUYMHEI OPOYHOBCKOTO JBIDKEHHS, CMAauMBaHUs] M HECMAaYMBaHWSA TeJ; DPasIHidd B
MOJIEKYJIIPHOM CTPOEHHH TBEPBIX TEJL, JKUIKOCTEN U Ia30B,; '

- mons3oBathess CY B epeBOIUTH €IMHUITEI H3MEPEHHS. (U3UIECKUX BEIMYMH B KPAaTHBIC H JOJBHBIE
€IMHUIIBL;

-IOHAMaTh ¥ OOBACHATH (H3MYECKHE SABJIECHHA: MEXaHHYECKOE JIBIDKEHHE, paBHOMEpPHOE H
HEpaBHOMEPHOE IBIDKCHHE, HHEPLHS, BCEMUPHOE TATOTCHHE; ;

- H3MEpATh CKOPOCTh, Maccy, CHIy, BEC, CHIIy TPCHHS CKOJIBXKEHHS, CHIIy TPEHMS KadeHHs, 00beM,
IUIOTHOCTh TeNa, PABHOAEHCTBYIOIIYIO JIBYX CHIL JIEUCTBYIOIMX Ha TEJIO M HAIPaBICHHBIX B OJHY H B
IPOTUBOIIOJIOXKHEIE CTOPOHEI,

- BIANETh SKCIEPHMEHTANBHBIME METONAMH HCCIIEJOBAHHS SaBI/ICI/IMOCTI/I IPOWIEHHOrO IyTH OT
BPEMEHH, YUIAHEHHS PYXKUHBL OT IIPHIOKEHHOM CHIIBL, CHIIBI TSXKECTH Tejla OT €ro MacChl, CHJIbI TPEHHUA
CKOJIBXXEHHUS OT IUIOIIAN COMPUKOCHOBEHHMS TEJ ¥ CUJIBI HOPMAJIBHOTO JIaBJICHHUS, '

- OHMMATH CMBICII OCHOBHBIX (DH3HIECKHX 3aKOHOB: 3aKOH BCEMUPHOTO TATOTCHHUS, 3aKOH I'yKa;

- BJIaJIeTh CIOCO0AMHM BBITIONHEHHS PAacueTOB IIPU HAXOXICHHUH: CKOPOCTH (CpelHe# CKOpOCTH), IyTH,
BpEMEHH, CHIIBI TSDKECTH, Beca Tela, IUIOTHOCTH Tena, o0BeMa, MacChl, CHIbBI YHOPYTOCTH,
PaBHOACHCTBYIOIIEH ABYX CHJI, HAIIPABJICHHBIX 11O OJIHO¥ MPAMO¥; HAXOMHUTH CBS3b MEXKIY dbuznuecKkuMu

BEIMYMHAMU: CHJIOH TSDKECTH M MaCcCOif TeNa, CKOPOCTH CO BPEMEHEM M IyTeM, INIOTHOCTH Tela C ero
Maccoil 1 06HEMOM, CHIION TSXKECTH M BECOM TelNa;
- IIGPEBOMIUT (u3HYeCKHe BETHYMHBI U3 HecucreMHBIX B CU 1 Ha060p0T
- IOHMMATh TPUHIHMIBI JEHCTBHS JUHAMOMETPA, BECOB, BCTPEYAIOIIMXCS B IOBCETHEBHOH XKHU3HH, M
crocoObl obecreyenrs 6e30MaCHOCTH IPH HX HCTIONb30BaHHH,



- IOHUMATh M OOBACHATH HU3UUECKHE SIBICHUS: aTMOCHEPHOE JaBICHHUE, JABICHUE JKUKOCTEH, ra30B U
TBEpHABIX TelN, IUABaHHE TelN, BO3IyXOIUIABAHHE, PACIIONOKEHHE YPOBHS XKHIKOCTH B COOOIIAIOIIUXCS
COCy/iaX, CYLIECTBOBAaHHE BO3IYIIHOM 000T09KH 3eMIIIO; CHOCOOBI YMEHBLICHWS ¥ YBEIHYCHHUS
JIaBJICHHS; '

- H3MEPATH: aTMOCEPHOE JIaBJICHNE, JaBICHNE JXUAKOCTH HA JTHO M CTEHKH COCYHa, CHILY Apxnmez[a -
BJIAJIETh JKCIEPUMEHTAIBHBIME METONAMH HCCIICIOBAHHU 3aBUCHMOCTH: CHJIBI ApxuMelJa OT o0bema
BBEITECHEHHOM TEJIOM BOJBI, YCJIOBUH IUIABAHUS TENA B XXHIKOCTH OT JIeI/ICTBI/ISI CHJIBI TSDKECTH U CHJIBL
Apxumena; :

- [OHMMATh CMBIC] OCHOBHBIX (PH3MYECKHX 3aKOHOB H NPHMEHATH UX Ha npaKmKe 3aKOH Hacanm
3aKOH ApXHMe[a; , : i,

- IOHHMaTh MPUHIHUIBI JeWcTBUS OapomeTpa - aHepOM/[a, MAHOMETPA, MOPIIHEBOTO JKHUIKOCTHOTO
Hacoca, TUIPaBIMYECKOro IIPecca H CII0co0B! oOeceueH s 6e30IIaCHOCTH IPH MX HCIIOJIb30BaHHH;

- BIIAJIETh CIIOCOOAMH BBIMOJTHEHHSI pacyeTOB JUIl HAXOXKACHMS: NaBJICHUS, JaBJICHHUS KUAKOCTH Ha THO
U CTEHKH - COCyla, CHIbl ApXuMena B COOTBETICTBHM C IIOCTABICHHOHM 3ajaveii Ha OCHOBAaHHHU
HCIIOIb30BaHKs 3aKOHOB (DU3MKHY; . '

- HOHMMAaTh M OOBACHATH (PHU3HYECKHE SIBICHHS:. PABHOBECHE TeJ, IPEBPAINCHHE OIHOrO BHIA
MEXaHUYECKOW SHEPTHHU B IPYIOH; :

- M3MEPSATH: MEXaHNYECKYIO pabOTy, MOIIHOCTE, IJIEYO CHIIBI, MOMEHT CHIJIBI, Kl'[)l MOTCHIMAJIBHYIO U
KHHETHYECKYIO S)HEPTHUIO;

- BJIaJ€Th 3KCIIEpUMEHTAIFHBIMYA METOJAMH MCCIIE0BaHMS IIPU OIPEICIICHAN COOTHOIICHHS CHII U IUIEY,
JUISL paBHOBECHS pbIYara;

- IOHUMATh CMBICTI OCHOBHOT'O (PM3MUYECKOr0 3aKOHA: 3aKOH COXpaHEHHS SHCPIHH,

- NOHMMATh NPHHIUNLI JIEHCTBHS phrYara, GJ0Ka, HAKIOHHON IUIOCKOCTH M CHOCOOBI OOeCmedeHHS
0e30MMacHOCTH IIPH UX UCIOJIb30BAHMH,

- BJAJeTh CIIOCOOAMH BBIIONHEHMS PACUYETOB I HAXOXKICHHS: MEXaHHYECKOH pabOTHI, MOIIHOCTH,
YCIIOBHS PABHOBECHS CHII Ha pbraare, MoMeHTa ciibl, KIIJ[, kuHeTH4eCKOH ¥ MOTEHIHAIbHON SHEPIHY;

- HCII0JIb30BATh MO/TyYeHHbIE 3HAHUSA B MOBCEJHEBHOM JKH3HH (IKOJIOTHs, OBIT, OXpaHa OKpYy Karomei

cpenpbl).
O6yuarowuiica noy4um 603M0M*CHOCHL HAYLUMbCA:

-HCIIONIG30BAaTh 3HAHHA O MEXAHWYECKUX SBICHASX B IIOBCCOHEBHOM JKH3HH I OOECIEeYeHHS
0€30IIaCHOCTH TIPH OOpamieHHH ¢ NPUOOpaMHM M TEXHHYECKMMHM YCTPOHCTBAMH, UL COXPaHECHHS
3JI0pOBbS K COOJIIOICHUS HOPM 5KOJIOTHYECKOr0 IOBEACHHS B OKPYKaromIeH cpene; :
-[IPUBOJUTH IPEMEPHI IPAKTHYECKOTO HCIOIb30BaHUs PU3HYECKUX 3HAHUA O MEXaHHIECKUX SBICHUAX U
(pnsuqecxnx 3aKOHAaX; :

-mpuéMaM IOUCKa ¥ GOPMYIIHPOBKY JJOKA3aTENbCTB BEIIBUHYTHIX THIIOTE3 U TCOPSTUICCKUX BBIBOJZIOB Ha
OCHOBE 3MITMPHYECKH YCTAHOBJIECHHBIX (aKTOB;

-HAaXOMUTH ANeKBATHYIO MPEIIOKEHHOM 3aade GU3MIECKYI0O MOJIENb, pa3pemaTh mpo0yieMy Ha OCHOBE
UMEIOIUXCS 3HAHUM 110 MeXaHUKE C HCIOJIb30BAaHHEM MaTEMaTHYECKOro ammapara, OLEHHBATH
PEaNbHOCTH MOJIyIEHHOTO 3HAUCHHUS QH3MIECKOM BCJII/I‘-II/IHBI :

8 knacc.
Ob6yuarouyuiica Hayuumca:

- IOHUMAaTh " OG’BKCH?ITL (bI/ISI/I‘ICCI(I/IC SABJICHUSA: KOHBCKHI/IH I/I3J'[y‘-ICHI/IG TCHHOHPOBOIIHOCTL
U3MEHCHUC



BHYTpPEHHEN SHEPTUHU TeNa B pe3yJIbTaTe TeIUIoNepeiayut Uik pa6OTI>1 BHELIHUX CHII, UCTIAPEHHE
(KoHAEHCALKs) U TUIaBICHHE (oTBepIEBaHHE) BElIECTBA, OXJIAXIEHHE XKUJKOCTH MPU MCTIAPEHNUH,
KHIICHHE, BBINIAJIEHUE POCHI;

- U3MEPSATH: TEMIIEPATYPY, KOJIMYECTBO. TEIUIOTHI, YAEIbHYIO TEIUIOEMKOCTh BELIECTBA, yIlCIILHYIO
TEIIOTY TUIABJIEHHS BELLECTBA, BIAXKHOCTh BO3yXa,; :

- BJaJIETh SKCMIEPUMEHTAIBHBIMU METOIAMHU HCCIIEIOBAHHA: 3aBUCMMOCTH OTHOCHTENIBHOM
BJI2)KHOCTH BO3/IyXa OT JaBJICHHS BOISHOIO Mapa, COAEPXKALIErocs B BO3AYXe MPH JaHHOM
TeMIIEpaType; JaBICHHs HaCLImeHHoro BOJISIHOTO T1apa; OIpeieNIeHUe yAEIbHOM TEITIOEMKOCTH
BEILECTBA;

- IOHMMATh TPUHLUITBI AEHCTBHUS KOHI[CHC&HI/IOHHOI‘O ¥ BOJIOCHOTO TMTPOMETPOB, IICUXPOMETPA,
JIBUTaTesl BHYTPEHHETO CrOpaHMs, naposon TypOHHBI U CIIOCOOBI 06ecniedeHus 6€30MacHOCTH MPH
UX UCIIOJIB30BaHHM;

- IOHUMATH CMBIC]T 3aKOHA COXPAHEHUs U MPEBPALLIEHHS 3Hepmn B MEXAHUYECKUX U TEIIOBEIX
npomueccax u

NPUMEHSATB €r0 Ha MPAKTUKE;

- OBJIAZIETH CITIOCOOAMU BBIMOJIHEHHUSI PACYETOB IS HAXOXICHS: ynenbﬂou TEII0EMKOCTH,
KOJIMYECTBA TEIUIOTHI, HEOOXOAUMOrO JIJIsl HarpeBaHUs TeJla WIX BBLACIIAEMOTO UM MPH OXJIAXKACHHUH,
yZAENBHOM TEIUIOTHI CTOPaHUs TOIUIUBA, YAEIBHOM TEIUIOTHI IUIABJICHHS, BIaXKHOCTH BO3yXa,
yIEJNBEHOM TEIIOTHI

napooGpa3oBanus u kouaeHcauuu, KITJ[ Terosoro Asurarens;

- IOHMMATH U OOBSICHATH (PU3UYECKHE SIBJICHUS: JIEKTPU3aLMs TE)I, HAarpEBaHUE l'[pOBOI[HI/IKOB
SJIEKTPUYECKHM TOKOM, SJIEKTPUYECKHUH TOK B METAJUIAX, SJIEKTPHIECKUE

SIBJIEHUA C TO3UIMU CTPOCHHUS aTOMa, IEHCTBUS JIEKTPUYECKOTO TOKA;

- M3MEPATH: CHIIY 3JIEKTPUYECKOTO TOKA, SNEKTPUIECKOE HATIPSKEHHE, DIIEKTPUYECKUH 3apsf,
3JIEKTPUYECKOE CONPOTUBIIEHHE;

- BJIAJIETh SKCIIEPUMEHTAIBHBIMU METOJAMH MCCIIEJOBaHMsl 3aBMCMMOCTHU: CHJIBI TOKA Ha y4acCTKe
LM OT SJICKTPUYECKOTO HAMPSHKEHUS, DIIEKTPUIECKOrO COINpPOTHBJICHHS IPOBOIHUKA OT €r0 JJIHMHEI,
IUTOLIA I MIOTIEPEYHOr0 CEYEHUS U MaTEpHaa;

- IOHMMATh CMBIC]I OCHOBHBIX (PM3UYECKHX 3aKOHOB Y MPUMEHSATE UX Ha MPAKTUKE: 3aKOH
COXpaHeHHs SIIEKTPUIECKOro 3apsza, 3akoH OMa i yyacTka LenH, 3aKOH Jhxoyns - JleHna;

- IOHMMATh TPUHIIMIA JEHCTBUS SJIEKTPOCKOIIA, SJIEKTPOMETPA, rajlbBaHUISCKOTO JIEMEHTA,
aKKyMyJTOpa, POHAapHKa, peocTaTa, KOHIEHCATOPA, JIaMITbl HAKAJTUBAHUS U croco6oB o6ecnequpm
©€30MacHOCTH MPH UX UCIIOJIb30BAHUMY; -

- BJIaJIETh CIIOCOOAMU BBINOJTHEHHS pacquOB IUISL HAXOXKAEHUS: CUIIBI TOKA, HAMPSDKCHMYS,
COMPOTHBJICHHS NPH TIaPAJLIETBHOM U NOCIEA0BATEIEHOM COSIMHEHHH TIPOBOJHUKOB, y/ICTIEHOTO
CONPOTHBJIEHKS TIPOBOHUKA, paOOTH M MOIHOCTH 3JIEKTPUIECKOTO TOKA, KOJIMYECTBA TEIIOTH,
BBIZIEJIIEMOTO - POBOJHUKOM C TOKOM, EMKOCTH KOHJEHCATOPa, pa60Tr,1 3JIEKTPUYECKOTO TOJIs
KOHJIEHCATOpa, SHEPTUH KOHIEHCATOPA; .

- IOHUMATh ¥ OOBACHATH PU3MYECKHE ABJIEHHS: HAMArHUYECHHOCTD JXKejle3a U CTallH, Bsanmoneucmne
MarHHTOB, B3aUMO/ICHCTBHE MPOBOJIHMKA C TOKOM M MAaTHUTHOM CTPEJIKM, IEHCTBUEC MarHUTHOTO
T0JIs1 Ha TIPOBOJIHUK C TOKOM;

- BJIaJIETh SKCIIEPUMEHTAIIbHBIMU METOJAMH Hccne,uosamm 3aBUCUMOCTH MarHUTHOI'O JEHUCTBUS
KaTYIIKH OT CHJIBI TOKA B LIETIH;

- IOHUMATD U OOBACHATH PU3MIECKHE SBJICHUS: MPSIMOJIMHEHHOE paCHpOCTpaHeHI/IC CBETAa,
00pa3oBaHKe TEHU U MOJYTEHHU, OTPAXKEHHUE U MPEIOMIICHUE CBETA;

- U3MepATH POKYCHOE pacCTOsSTHIE cobuparoleii JIMH3BI, ONTUYECKYIO CUITY JINH3EL;

- BIaJIETh SKCTIEPUMEHTANIBHBIMU METOIaAMHU HCCIIEI0BAHHS 3aBUCHMOCTH: U300paKEeHHs OT
PACTIONOKEHH S TAMITBI HA Pa3JIMYHBIX PACCTOSHHUSX OT JIMH3BL, YIJIa OTPAXEHHS OT yriia rajeHus
CBETa Ha 3epKaJo; ‘

- IOHUMATh CMBICJ OCHOBHBIX (PM3MYECKUX 3aKOHOB U IPUMEHATH MX HA MPAKTUKE: 32KOH
OTpaXXEHUs CBETA, ; :

3aKOH MPEJIOMJICHHs CBETA, 3aKOH HpHMOJII/IHeI/IHOFO pacrpoCTpaHeHHs CBETA;



- pasnu4aTh QOKYC JIMH3BL, MHUMBIH YOKYC 1 OKYCHOE PACCTOSHHE JIMH3EI, ONTUYECKYHO CUITY
JIMH3BI ¥ ONITUYECKYIO OCh JIMH3BI, COOMPAIOILYIO U PACCEHBAOLIYIO JIMH3BI, n306pa>1<enml JlaBaeMble
coOMparoIIei M paccerBaroLIeii TUH301;

- HCIIOJIB30BATH MOJIyYeHHbIe 3HAHMS B MOBCEeJHEeBHOMH KH3HH (3KOJIOTHS, GuT, oxpaHa

OKpY:Kalollel cpeabl).
Obyuarowuiica noayuum 603MO0N}HCHOCHIb HAYYUMbCA:

- HCIIOJIb30BaTh 3HAHHWS O TEIUIOBBIX SIBJIEHUAX B HOBCCIIHCBHOI/I )KI/IBHI/I IS oGecnequm{
0€30MacHOCTH MpH e

obpauieHid ¢ MpUOOpPaMH W TEXHHYECKHMMH YCTPOWCTBaMH, i coxpaHerm 3[0pOBBS M
COOJIIOEHUST HOPM 3KOJIOTHYECKOTO [MOBEICHHUS B OKpYXalolei cpefe; MpUBOIUTE TPUMEPSI
9KOJIOTMYECKUX TOCJEACTBUI pabOTHI IIBI/IFaTCJ'ICI/[ BHYTPCHHErO CropaHus (JIBC), TemnoBeIX H
TUAPOSNIEKTPOCTAHLIUH; : :

- IPUBOJUTE [PHMEPBI npaKTqucxoro HCTIOJIb30BaHusI QU3NUECKUX 3HAHUM O TETUIOBHIX SABJICHHSAX;

- pa3nuyarh TPaHUIBl MPUMEHUMOCTH (QU3MYECKHX 3aKOHOB, MOHUMATh BceoOUMiA XapakTep
¢dyHIaMeHTaNbHEIX (PU3MYECKUX 3aKOHOB (3aKOH COXPaHEHHs DHEPrHU B TEIUIOBBIX nporeccax)
OrpaHUYE€HHOCTh UCTOJIb30BaHUs YACTHBIX 3aKOHOB; '

- BJIQEETh TNpHEMaMH TOHCKa UM (OPMYIUPOBKH JOKAa3aTeJILCTB BBIJIBI/IHYTBIX CHUIIOTE3 H
TEOPETUYECKHMX BBHIBOJOB Ha OCHOBE SMIUPHYECKH YCTAaHOBJIEHHBIX (PaKTOB;

- HaXOJWTh aJEKBATHYIO MpPELIOKEHHOM 3a1aue QU3MYECKYI0O MOJENb, pa3pellaTh MpobieMy Ha
-OCHOBE MMEIOLIUXCS 3HAHUI O TEIUIOBBIX SBJIECHHMSIX C HCIOJIb30BAHMEM MAaTEeMAaTUYECKOIO alrapara
Y OLICHUBATh PEaJIbHOCTH MOJyYEHHOTO 3HaYCHUs QU3NYECKON BEITMIMHEL.

- HCIIOJIB30BaTh 3HAaHMs 00 3JIEKTPOMArHUTHEIX SIBJICHUSX B TIOBCEIHEBHOM JKU3HH 111 00€CIIeYeHHsA
6e30macHOCTH TpH OOpaIleHuH ¢ NMpuOopaMU M TEXHHUYECKUMM YCTPOMCTBAMH, I COXPaHEHMS
3I0pPOBbS M COBJIFOIEHUS] HOPM SKOJIOTHYECKOT0 MOBEICHUS B OKPYKAIOLIEH cpene;

- NPUBOJUTE MPUMEPHI MPAKTUYECKOIO HCTIOIb30BaHUS GbU3MYECKUX 3HAHUM O 3JIEKTPOMArHMTHBIX
SIBIIEHUSIX

- pa3nu4yaTh TpPaHULBEl NPUMEHUMOCTH u3MYECKUX 3aKOHOB, MOHHMATh BCEOOIMH XapaKTep
dyHIaMeHTaNBHBIX 3aKOHOB (3aKOH COXPaHEHHs SJIEKTPUYECKOTOo 3apsja) M OrPaHMYCHHOCTH
HCIIOJIB30BaHKs YaCTHBIX 3aKOHOB (3akoH OMa J1s y4acTka uemn, 3akoH Jhxoyns — JleHua u ap.);

- BIAJETh NPHUEMAaMH MOCTPOEHUS QU3UYECKHX MOJIENEH, MoHCKa U GOPMYIUPOBKH JIOKa3aTENBCTB
BBIIBUHYTHIX TUIOTE3 U TEOPETHYECKHMX BBIBOJOB HAa OCHOBE SMIIMPHYECKH YCTAHOBJIEHHBIX (aKTOB;
- HaXOJIUTH aJIeKBaTHYIO TPEJIOKEHHOM 3a1a4e PU3UUESCKYI0 MONENb, pa3peliarh npobieMy Ha OCHOBE
UMEIOIUXCS 3HAHHUM 00 3JIeKTPOMAarHUTHBIX SBJICHHSAX C MCIOJIb30BAHMEM MAaTEMaTHYECKOro ammapara u
OLICHHBATh PEATbHOCTH ITOYYEHHOTO 3HaUeHUs (PU3HYECKON BETMIUHBL.

9 knacc.
Oobyuarowuiica Hay4Yumca:

Mexann4yecKue siBJCHUS

-pacIo3HaBaTh MEXaHHYECKHE SIBICHHS M OOBSCHATH Ha OCHOBE MMEIOIIUXCS 3HAHHW OCHOBHBIC
CBOJMCTBA WM YCITOBHS NPOTEKAHHS STHX SBICHHI: PaBHOMEDHOE W HEPABHOMEPHOE JBIDKCHHE,
PaBHOMEPHOE M DPABHOYCKODEHHOE MPSMOJIMHEHHOE NBIDKCHHE, OTHOCHTEIHHOCTH MEXaHHIECKOTO
IBIDKEHHS, CBOOOJHOE IIaJiEHHE Tell, pABHOMEPHOE JBIDKCHHE II0 OKPYXXHOCTH, MHEPIHS,
B3AHMOJICHCTBUE TeJ, PEaKTHBHOE JBIKCHHC, KoJIebaTeNbHOE JIBUKEHHE, PE30HAHC, BOJIHOBOE
JIBIDKEHHUE (3BYK); - '

-OIMCHIBATH M3YYEHHBIE CBOMCTBA TEI W MEXaHHYESCKHUE SIBJICHUS, UCIIONb3Ys (PU3MIECKHE BENMIMHbL:
niepeMeIeHne, CKOPOCTh, YCKOPEHHE, NMEPHO OOpalleHus, HMILYJIbC Tejla, KHHETHYECKask SHEprus,
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NOTCHIMATBHAA JHEPTUA, AMILTATY/A, IEPHOA U YaCTOTa KOJNEOaHWH, JTMHA BOJHBEI M CKOPOCTH €€
pacnpoctpanenus. [Ipy omnucaHMH NpPaBHIBHO TPaKTOBATh (U3MYECKMH CMBICT HCTIOTB3yEMbIX
BEJIMYMH, WX O0O3HAYCHWS W CIUHHIBI M3MEPEHHs, HaXOIUTh (OPMYIBI, CBSI3BIBAIOIIME NAHHYIO
(bnanecxyio BEJINYUHY C IPYTHMH BEIHYUHAME, BEIYUCIIATE 3HAYCHUE (bnznqecxon BEJINYUHBL;

-aHAJIM3MPOBATH CBOUCTBA TEJI, MEXaHHMIECKHE SBJICHHS M IPOLECCHI, HCIIOB3Ys (bnanecme 3aKOHBL:
3aKOH COXDAaHEHHS OHEpPruM, 3aKOH BCEMHUPHOTO TATOTEHMs, IPHHIMI CYNCPHO3UIMH CHII
(Haxo>xeHue paBHozelcTByfomel cuisl), I, IT u III 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUs HMITYJIbCa,
3akoH ['yka, pH 3TOM pasTHiaTh CJIOBeCHyIO (GOpMyJIHPOBKY 3aKOHa H €ro MaTeMaTHYeCKOe
BBIPAXKEHHUE;

| -pasNM¥aTh OCHOBHBIE IIPM3HAKA M3YYCHHBIX (M3MYECKMX MOJENeH: MaTepuaibHas —TOYKa,
HHEepIHAIbHAS CHCTEMA OTCYETA;

 -pemaTth 3a7adH, HCHONB3ys (HM3UYECKHE 3aKOHBI (3aKOH COXPAHEHHMs SHEPIUH, 3aKOH BCEMHPHOIO
TaroTenus, npuaun cynepmosuimu cwi, I, II u III 3akons1 HeroTOHA, 3aKOH COXpaHEHHs HMITYIIbCA,
3akoH I'yka,) u QopMyisl, cBsa3piBaromye - (pU3MIecKue BENMYIMHBI (YCKOPEHHE, HMIIYJIBC Tela,
KHHETHJYecKas SHEpIrus, MOTEHIUANbHAS DHEPIHs, CHJIAa TPEHHS CKOJBXEHHMS, KO3QOUIUEHT TPEHHUS,
AMIUIATY/Ia, TIEPHOJ] B 9ACTOTA KOJIEGAHMA, ITHHA BOJIHBI i CKOPOCTh €€ PacIPOCTPAHEHHS):

-Ha OCHOBC aHaJIu3a YCJIOBI/ISI 337]a4d 3alHCBIBATh KPAaTKO€ YCJIOBHC, BBIACIIATH (I)I/ISI/I'-ICCKI/IC
BCIIMYUHBI, 3aKOHBI U (1)OpMy.HBI, H606XOI[I/IMI>IC UL €€ PEIICHHUs, IPOBOAUTH PacUe€Thl U OLICHUBATH
PEATIBHOCTH ITOJIYYCHHOI'O 3HAYCHHUA (I)H3H‘ICCKOI71 BCIIMYHNHBI.

O6yuatouyuiica noay4um 603MOHCHOCHIb HAYHUMBCA:

- WCIIONIB30BaTh 3HAHHA O MEXAHWYECKHX SBIECHHMAX B MOBCEIHEBHON XKH3HH I OOECIEYEeHHs
6€30MacHOCTH TpH OOpaIlleHHH ¢ NMPHOOpaMH M TEXHHYECKMMH YCTPOWCTBaMH, JULL COXPaHECHHA
37I0pOBbs M COOJIFOIEHHS HOPM 9KOJIOTHYECKOTO MOBEJEHHS B OKPYKAIOIIEH Cpesie;

- OPHBOIMTH NPHMEPH IPAKTHYECKOTO HCIONB30BAHUS (GM3NYECKHX 3HAHHM O MEXaHWYECKHX
| SBNeHMSX W (E3MUECKMX 3aKOHAX; HCHONB3OBAHHMS BO30OHOBISCMBIX HCTOYHHKOB SHEPIHH;
' 5KOJIOTMYECKHX IOCTEACTBHI HCCISOBAHHS KOCMHYECKOTO POCTPAHCTBA;

- pasiMYaTh TPAHHIB NPHMEHAMOCTH (M3WIECKHX 3aKOHOB, IIOHHMAarh BCEOONIMi XapakTep
(YHIAMEHTATBHEIX 3aKOHOB (3aKOH COXDAHEHHS MEXaHWYECKOH SHEPIHH, 3aKOH COXPAHEHH:
MMIIyJIbCa, 3aKOH BCEMHPHOTO TATOTEHHS) M. OTPAHHYEHHOCTh HCIOJNB30BAHHS YACTHBIX 3aKOHOB
(3axon I'ykam 1p.); ‘. '

- mpuéMaM MO¥CKa H GOPMYJIHPOBKH JI0KA3aTeNBCTB BbIIBHHYTHIX THIOTE3 U TCOPCTHHECKIX BHIBONIOB
Ha OCHOBE SMITMPHIECKH YCTAHOBIEHHBIX (DaKTOB;

- HAXONWTH aJeKBATHYIO MpPEIIOKEHHOH 3ajade (U3MUECKYI0 MOZENb, paspemaTs mpodneMy Ha
OCHOBE HMEIOIIMKCS 3HAHHIT 0 MEXaHUKE C MCIOJIb30BAHAEM MATEMATHIECKOTO allliapaTa, OCHHBATh
peaNbHOCTH IIONyYeHHOTO 3HAYEHHS GU3NIECKON BEUIHHBL.

DJIeKTpHIECKHE I MATHUTHbIC SIBJICHUS
Oobyuarowuiica HaQy4YUMCA:

-pacmo3HaBaTh NEKTPOMArHUTHbIE SBJICHHUA M OOBACHATH HA OCHOBE MMEIOIIYXCS 3HAHUN OCHOBHBIE
CBOIWCTBA WJIH YCIOBHUI HpOTéKaHHSI OTUX SBJICHHH: SJIEKTPOMAarHUTHAs HHIYKIHS, IeACTBHE
MAarHHUTHOTO IOJIA HA TIPOBOJHHK C TOKOM M Ha JIBIKYIIYIOCS 3apHKEHHYIO YACTHILY, ICHCTBHE
3JIEKTPHYECKOTO TI0JIA Ha 3apSDKCHHYIO YaCTHITY, JIeKTPOMAarHUTHBIE BOJIHBI, JIUCIIEPCUS CBETA.



~ONHCHIBATh M3yYeHHBIC CBOMCTBA TEI H DIEKTPOMATHHUTHBIE SABICHHS, HMCIONB3ys (U3HYECKUE
BEJIMYMHBL CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH, JUTMHA BOJIHBI H 9acTOTa CBETA; IIPH ONMMCAHHK BEPHO
TPAaKTOBaTh (PU3MYECKHM CMBICI HCIOJIB3YEeMBIX BEIMYMH, HX 0003HA4YCHHs M €IUHHIbI U3MEPEHUS,
HaXOIUTH QOPMYJIBL, CBA3BIBAIOMINE JAHHYIO (GU3UYECKYIO BETHIHHY C JPYTHUMH BEIHIHMHAMH.

. -IIPUBOOUTH HpI/IMepBI MMPaKTHYECKOr0 HCIOJIb30BAaHUA (1)I/I3I/I‘IeCKI/IX 3HaHI/II/I O BJIEKTPOMAarHUTHBIX
SABJIICHUAX

-pelaTh 3aJa4m, UCIONb3ysl (U3MUECKUE 3aKOHBI (CKOPOCTh 3JIEKTPOMArHUTHEIX BOJIH, JJIHHA BOJIHBI
H YacTOTa CBETa,): HA OCHOBE aHAIM3a YCIOBHs 3a[aud 3alliChIBAaTh KPAaTKOE YCIOBHE, BBHIIENATH
¢uzmyecKre BeMMYUHEL, 3aKOHBI U GOPMYJIBI, HEOOXOAUMBIE UL €€ PEUICHHUS, HpOBOlII/ITL pacyeTsl H
OIIEHUBATh PEATHHOCTH IMOJTYYEHHOTO 3HAYECHHS (bnmqecxon BEJINYHHBL

Obyuarowjuiica noay4um 603MOHCHOCHb HAYYUNIbCA:

- HCIIONB30BATh 3HAHHUSA 00 3JEKTPOMATHMTHEIX SBJIEHUSX B MOBCSIHEBHOW XXU3HU I 00ECIICYCHHS
0€30MacHOCTH TpH OOpalleHH: C MpUOOpaMKM M TEXHHYECKHMH YCTPOWCTBaMH, U1 COXPaHECHUS
3I0POBbS ' COOJIFOICHHSI HOPM SKOJIOTMYECKOT'0 MOBEACHUS B OKPYKaIOIIEH CPENIE; -

- TPUBOJMTE TPAMEPL! MPAKTHIECKOr0 HCIOJIH30BaHUS (bmnqecmx 3HAaHHUH O 3JIEKTPOMArHUTHBIX
SIBTICHUSX;

- pa3idyaTh TpPaHUIBl NPUMEHAMOCTH (U3MIECKUX 3aKOHOB, IIOHMMAaTh BCEOOMMM XapakTep
byHIaMEHTATBHBIX 3aKOHOB (3aKOH COXPaHEHHS NEKTPHYECKOTO 3apsa);

- mpuéMaM IOCTPOeH s PHU3UIECKUX MOJIeNel, TOUCKa U (GOPMYIHPOBKH JOKa3aTEIbCTB BHIIBHHYTHIX
THIIOTE3 ¥ TEOPETUUECKUX BBIBOJOB HA OCHOBE SMITHPHYECKH YCTAHOBIECHHBIX (PaKTOB;

- HaXOJHUTh aJIeKBaTHYIO NPEIJIOKEHHON 3amade (U3MIECKYI0 MOJENb, pa3pemarh IpoOneMy Ha
OCHOBE HMEIOLIHUXCS 3HaHUH 00 3JIEKTPOMAarHUTHHIX ABIECHHUSAX C MCIOJIb30BAaHAEM MAaTEMaTHIECKOTO
annapaTta H OLeHHBATh PEATLHOCTD MOYYEHHOTO 3HAYCHHS QU3HIECKOH BETMUMHEL

KBaHTOBBIE SIBJICHUS

Oobyuarowuiica Hay4umca:

-pacrio3HaBaTh KBAHTOBBIC SABJICHUS U 00BACHATH Ha OCHOBE MMEIOIUXCS 3HAHU OCHOBHBIE CBOMCTBA
HIIA YCJIOBHUSA IIPOTECKAHUA STHUX SIBJICHHM: €CTECTBEHHAs U HCKYCCTBCHHAA paarOaKTHBHOCTD, O-, ﬁ- u
'Y-PISJIY‘-ICHPIH, BO3HHKHOBCHHC JIHHCI’_I‘I&TOI"O CIICKTpa U3JIyUCHHUI aTOMA,

-OIHCHIBATh M3yUCHHEIE KBAHTOBEIE SBJICHHS, HCIONB3Ys (GH3MYECKHE BEIHYUHBL MAcCOBOE YHCIIO,
3apsA0BOE YHCIIO, IEPHOA MMOJIypacnana, SHeprus (OTOHOB; MPH ONMCAHMHU IPABHIBHO TPAKTOBATH
‘(pu3HUeCKUit CMBICI HCTIOJB3yeMBIX BENMYMH, MX O0O3HAYEHMs M €IUHHIBI M3MEPEHHUS; HaXOIUThH
((GOpMyIIBI, CBS3HIBAIONIME JAHHYIO (H3HYECKYIO BEIUIMHY C IPYTMMH BEIMYHHAME, BBIMHCIATH
3Ha4YeHUe (PU3NIeCcKOi BETUYHHEI,

-aHATM3UPOBATh KBAHTOBHIC = SBJICHHS, HCIONB3Ys (H3MYECKHE 3aKOHBI M IIOCTYJAThL: 3aKOH
COXpaHEHHs .3HEPTHH, 3aKOH COXPAHCHHUS SJIEKTPHYECKOrO 3aps/a, 3aKOH COXPAHEHHS MacCOBOTO
YHCIIa, 3aKOHOMEPHOCTH HM3JIyYCHHUS U MOTJIOIICHHUS CBETa aTOMOM, IIPH 3TOM Pa3iM4aTh CIIOBECHYIO .
(OpMyTHPOBKY 3aKOHA M €70 MaTEMATHYECKOE BHIPAXKEHHE;

-pasian4aTrb OCHOBHBIC ITPU3HAKHU HHaHeTapHOﬁ MOJEJIHN aToMa, HYKHOHHOﬁ MOJICIIH aTOMHOIO SApa;

--l'IpI/IBOI[I/ITB HpI/IMCpBI HpOS{BHeHI/IS{ B IIPUPOAC U HpaKTI/I‘{CCKOFO HCIIOJIb30BaHUS pa,zmoaxmwocm
ANEPHBIX U TCPMOAACPHBIX peaKIII/IPI CIICKTPAJIBHOT'O aHaJIM3a.



Oobyuarowuiica noay4um 603MOHCHOCHb HAYYUMbCA:

- HCIIONIb30BATh MOJTyYeHHBIE 3HAHKS B TIOBCEIHEBHOMN XU3HU [IPH 00pAIIeHUH C IpHOOpaMu (CYETIHK
HOHM3UPYIONIUX YACTHI[, JO3UMETP), VI COXPAHCHHUS 370POBhA U CO6J'IIOI[CHI/ISI HOPM 3KOJIOTHYECKOTO
IIOBEJICHUS B OKPY>KaloIIel cpele;

- COOTHOCHTD SHEPTHIO CBSA3U aTOMHBIX SJIIED C ,ued)eKTOM MAacCHI;

- IPHUBOAUTH MPHUMEpPHI BIMSIHUSL pal[l/IoaKTI/IBHBIX W3IIyYeHUH Ha JKUBBIC OpPraHU3MBI, IIOHHMATh
IPUHIUI TEHCTBUS JO3UMETPA,;

-  IOHMMATh 3KOJOTHYECKHE IIPOOIEMEI, Bozﬁmcalonme OpA  HKCIOJH30BaHMH = aTOMHBIX
3JIEKTPOCTAHIMM, M IYTH PEIICHHUS 3THX HpoOeM, [epCIIeKTHBEL HCTION30BaHHUS] yr[paBJmeMoro
TEPMOSI/ICPHOTO CHHTE3A.

MeTanpeaMeTHbIE Pe3YJIbTATHI:

Hosnasamensvnsie YY/
Oobyuarowuiica Hay4uUmca:

- [OHMMATh pa3HYM i MEXIy HCXONHBIMH (aKkTaMM H THIOTe3aMH Ui HX OOBSCHEHHS,
TEOPETHUECKHME MOJENSAMH U DPEATbHBIMA OOBEKTaMH, OBJIAJCHHE YHHBEPCATBHBIMA YYCOHBIMU
HefiCTBUSMH Ha IIPEMEpax THIOTe3 Ui OOBSICHEHHS H3BECTHBIX (aKTOB M OKCIEPUMEHTAIBHOM
IPOBEPKHM BBIBUTAEMBIX THIIOTE3, pPa3pabOTKU TEOPETHUECKUX MOJIENEH IIPOLIECCOB HIIH SBICHUIH;

- BOCIOPHHHMATh, IlepepabaThBaTh M IpPEABSBIITH HMHYOPMAIMIO B  CIOBECHOH, 0OpasHOH,
CHMBOJIMYECKON (OpMaX, aHATM3MPOBaTh M IlepepabaThiBaTh IIONY4EHHYH MHpOpMamuio B
COOTBETCTBHH C IIOCTaBJIICHHBIMH 3a[a4YaMH, ‘

- IpHOOPETEHNE OIBITA CAMOCTOSTEIFHOTO TIOMCKA, aHANK3a B 0TOOpa MH(GOPMAIHK C HCIOIB30BAHUEM
Pa3sIMYHBIX HCTOYHUKOB M HOBBIX HH()OPMAIMOHHBIX TEXHOJIOTHI JJIsl PELICHHS T03HABATENbHBIX 3314,
- OCHOBaM peal3aliy IPOESKTHO - HCCIIEN0BATENLCKOM IESTEILHOCTH;

-TIIPOBOJIUTH HAOJIOICHUE Y 3KCIIEPUMEHT 10T PYKOBOJICTBOM yUHTEJIS;

-OCYIIECTBIIATS PACHIMPEHHBIA IIOMCK HH(bopMauHH C HCIOJL30BAaHHEM pECypcoB OHOMHMOTEK H
UurepHera;

- CO3/1aBaTh ¥ IPEOOPa30BHIBATH MOJEIIH U CXEMBI UL PENICHUS 3712,

-OCYIIECTBIATh BHIOOp Hamboee B(b(l)eKTI/IBHBIX CIIocOOOB pelneHusl 3aJa4 B 3aBnchocrn oT
KOHKPCTHBIX YCIIOBHIA;

- yCTaHaBIIMBATh MPUYMHHO - CIECTBEHHEIE CBA3H;

- OCYIIECTBIIATH CPAaBHEHHE H KIACCH(HKAIIHMIO, CAMOCTOATEIHHO BLI6Hpa$I OCHOBAHHS ¥ KPUTEPHH I
YKa3aHHBIX JIOTHIECKHX orepanui;

- CTPOHUTB JIOTHYECKOE PACCYX/EHHE, BKIFOYAOIICE YCTAHOBICHHE IPHIHHHO- CJICJICTBEHHBIX CBS3€EH;

- 0OBACHATE ABJICHHS, IPOIIECCHI, CBS3U M OTHOIIEHHMS, BHISIBJISIEMBIC B XOJIe HCCIICIOBaHHUS.

Ob6yuarowuiica noyyum 603MOHCHOCHIb HAYUUMBCA:

- CTaBUTH OPOOIEMY, apIyMEHTHPOBATH €& aKTYalbHOCTD;

- CaMOCTOSTENBHO IIPOBOJHMTH HCCIENOBAaHME HA OCHOBE IPHMEHEHHS METONOB HAOMIOACHHUS U
9KCIICPHUMEHTA; '

- BBIIBUTATh THIIOTE3BI O CBA3SIX U 3aK0H0MepHocmx COOBITHIA, IPOIECCOB, 00BEKTOB;

- OpPraHU30BbHIBATh UCCIIEOBAHUE C LIENBIO IIPOBEPKHU THIIOTES;

- leNaTh yMO3aKII09eHus (MHIYKTHBHOE ¥ 10 aHAJIOTMH) ¥ BEIBOJIBI HA OCHOBE apryMEHTal[HH.



 Pecynamusnvie YY/:
Obyuarowuiica Hay4“umca:

- OBJIaIeBaTh HABBIKAMH CAMOCTOATENIHLHOrO MPHOOPETEHHs HOBBIX 3HAHHH, OpraHM3allMd Y4eOHOM
JeATePHOCTH, IIOCTAHOBKE IleNiel, IUIAHMPOBAHWA, CAaMOKOHTPONS M OLEHKH pe3yIbTAaTOB CBOCH
IeSTeIFHOCTH, YMEHUAMH IIPeJBUIETH BO3MOXXHBIE Pe3yJIbTaThl CBOMX JCHCTBUIH;,

- OCBAWBATE NPUEMBI JIef{CTBUH B HECTAHJAPTHAIX CHTYAIHAX, OBJIAJIeBaTh 9BPHCTHYECKHMHI METONIAMA
pelIeHus mpoodIieM; :

- IeNeNoNaralHhio, BKIIOYasd NOCTAHOBKY HOBBIX ILeJei, npeo6pa303aHHe NPaKTHYECKOH 3a1aud B
II03HABATENHHYIO; d ’

- CAMOCTOSITENBHO AaHATH3HPOBATH YCJIOBHS JOCTH)KEHHUS LENH Ha OCHOBE y4€Ta BETETEHHEIX yUHTENEM
OpPHEHTHPOB JEHCTBUS B HOBOM y4eOHOM MaTepHaie;

- IUTAHHpPOBATh TyTH JOCTIKEHHs LElel; - yCTaHABIMBaTh LEJIEBbe MPHOPHUTETHL, - CAMOCTOATENBHO
KOHTPOJUPOBATh CBO& BPEMsI U YIIPABILATh UM;

- NpHUHAMATH pEIIeHHs B TNPOOJEMHOH CHTyallid Ha OCHOBE IIEPETOBOPOB; - OCYINECTBIATH
KOHCTATHPYIOIIHH ¥ IPEIBOCKHIIAIONIHI KOHTPOIb IO PE3yNBTaTy | IO CIOCO0Y NeHCTBHS;

- CaMOCTOSITENFHO OIICHWBAaTh IPABUIBHOCTh BBINOJNHEHHsS MACHCTBHS - M BHOCHTh HEOOXONHUMBIE
KOPPEKTHBHI B HCTIOJIHEHAH KaK B KOHIIE ASHCTBHS, TaK H IO XOJy €0 Pealu3aluy;

- OCHOBaM IIPOTHO3HPOBAHHS KaK IPEIBUACHHS Oy IyIIUX COOBITHI M Pa3BUTHSA IPOLIECCA.

Ob6yuarowyuiica noay4um 603MONCHOCHb HAYYUMbCA:

- CAMOCTOSITENBHO CTABUTH HOBBIC yYEOHBIE IIEIM U 3aa4H;

- CTPOMTH XHU3HEHHbIE IUTAaHBI BO BDEMEHHOM IIEPCIIEKTHBE;

- IPY [UIAHAPOBAHHUH JOCTIKEHHUS LIENEH CaMOCTOSTENBHO H A/IEKBATHO YIUTHIBATS YCTOBHS H cpeacTBa
UX JOCTHXKCHUS,

- BBIIENATD aJIbTEPHATHBHBIE CIIOCOOBI IOCTHXKEHHUS LETH 1 BI>I6I/IpaTI> Hauboee 3 HeKTUBHBIHA CIIOCO0;

- OCHOBaM CaMOpETyIslHH B y4eOHOM W IIO3HABATEIBHOMN JEATENHHOCTH B (GOpME OCO3HAHHOTO
YIpaBJICHHUs CBOMM IIOBEJCHHEM H neﬂTenLHocmo HAIpaBJICHHOM Ha NOCTIDKEHHE IIOCTABICHHBIX
Tenei;

- OCYWIECTBJIATH IIO3HABATENBHYIO DPEQIEKCHIO B OTHOLICHHM [CHCTBHH IIO PellleHHI0 YUeOHBIX H
MIO03HaBaTeJBHBIX 337134, ; :

- aJIcKBAaTHO OLICHUBATH 00BEKTUBHYIO TPYAHOCTH Kak Mepy (baKTHIECKOr0 HIIH npennonaraeMoro
pacxojia pecypcoB Ha pelIeHHE 3a/1a4u;

- aIeKBaTHO OLIEHUBATh CBOM BO3MOXXHOCTH JOCTIDKECHHMS LIEH onpeneneHHon CIIOXHOCTH B Pa3IIMIHBIX
cdepax caMOCTOSTENbHOH NeATEILHOCTH. '

Kommynuxamuenvie YY/I:
Obyuarowuiica Hay4umca:

-BBIPAXXATh CBOM MBICIM M CIOCOOHOCTH BBICHYIIMBaTh COOECENHHKA, MOHHMATh €ro TOYKy 3pEHHS,

IPU3HABATH [IPABO JPYTOTO YeII0BeKa Ha HHOE MHEHHUE, :

- paboTaTh B IPYIIIE C BHIIOJHCHAEM PA3JIMYHBIX COLMATBHBIX POJICH, MPEACTABIATE H OTCTAUBaTh CBOU
- B3MJISBL M yOEKIEHHsI, BECTH JIUCKYCCHIO;

- OPraHM30BBLIBATH U [UIAHAPOBATH YIEOHOE COTPYAHAYECTBO C YIUTEIIEM U CBEPCTHUKAMH ;

- YYUTHIBATh Pa3HbIE MHEHHUS M CTPEMHTBCS K KOOPAMHALMY Pa3IMYHbIX MO3UIHHA B COTPYHHIECTBE;



- (dopmyaHpoBaTH COOCTBEHHOE MHEHHE M MO3MIMIO apryMEHTHPOBAaTh M KOODJMHHPOBATh €€ C
HO3MIMAMH IIApTHEPOB B COTPYAHHYECTBE an BEIpabOTKE OOINEro pemeHHs B COBMECTHOM
EeITEILHOCTH; :

- yCTaHaBIMBaTh U CPaBHHUBATh Pa3Hble TOYKH 3PEHUS, IPEXIC YeM NPHUHUMATh PEHICHUS H Jenarhb
BEIOOD; ‘ ' '

- 3aJ1aBaTh BOIPOCHL, HEOOXOAUMBIE VLT OpraHH3aIiy CcOOCTBEHHOH ACATEIHBHOCTH U corpysznqecha C
apTHEPOM; - OCYINECTBILTH B3aMMHBIA KOHTPOIL M OKa3bIBaThb B COTPYAHHYECTBE HEO00XO0IUMYIO
B3aHMOIIOMOIIIb; : '

-- OCYILECTBJIATH KOHTPOJIb, KOPPEKIIHIO, OLIEHKY JCHCTBHI IMapTHEPA, YMETh y6e>1<naTL

- yCTaHaBIMBaTh paboune OTHOIIEHHS, 3)deKTHBHO COTPYIHHYATh U CHOCOﬁCTBOBaTB HpOI[yKTI/IBHOI/I
KOOIIEPalLliH;

- OCHOBaM KOMMYHHUKATHBHOH peQIIeKCHH.

Obyuarowuiica nony4um 603MONCHOCMb HAYHUMbCA:

-yUHTHIBATh pa3sHble MHEHHS H MHTEPECHl M OOOCHOBBHIBATH COOCTBEHHYIO MO3SHIHIO; - NOHHMATh
OTHOCHTEIHFHOCTh MHEHHH U MOIXOO0B K PEIICHUIO IIPOOIIEMEI;

- HPOAYKTHBHO pa3pelaTs KOHQIMKTHI Ha OCHOBE y4&éTa MHTEPECOB M IO3UIMH BCEX: yIACTHHKOB,
TIOMCKA H OLIEHKH AIbTEPHATUBHBIX CIIOCOOOB pa3pelleHis KOH(IMKTOB,;

- JIOTOBapMBATECA M MPHXOJUTH K OOIIEMY PEIICHHIO B COBMECTHOM HEATENBHOCTH, B TOM YHCIC B
CHUTYallHd CTOJIKHOBEHHS HHTEPECOB;

- Gpath Ha ce6s HHUIUATHBY B OPTaHU3ALUH COBMECTHOTO JIEHCTBHA (IE0BOE JIMIEPCTBO); _
- OKa3BBaTh HOJJIEPXKKY H COMNEHCTBHE TeM, OT KOTO 3aBHCHT JOCTIDKCHHE LENM B COBMECTHOH
IEATENLHOCTH;

- OCYIIECTBJIATh KOMMYHHKATHBHYIO PE(IIEKCHIO KaK OCO3HAHHE OCHOBaHH COOCTBEHHBIX JCHCTBUHA U
JleiicTBUii mapTHEPA; 7

- B mporecce KOMMYHHKAI[MH JOCTaTOYHO TOYHO, HOCJIEOBaTeIbHO M IOJHO IepelaBaTh MapTHEPY
HEOoOXO0/UMYIO HH(OPMAIIHIO KaK OPHEHTHP JULS OCTPOCHAS JIEHCTBUS,

- BCTyIaTh B JHAJOr, @ TAKXKE yJacTBOBaTh B KOJUIEKTHBHOM OOCYXIECHHH IpoGIieM, YJacTBOBATH B
JIACKYCCHH ¥ apTyMEHTHPOBAaTh CBOIO IIO3HIIHUIO;

- CIIeJIoBaTh MOPAIBHO -3THYECKHM H ICHXOJOrHYECKHM IIPHHIAIAM oOIIeHHs ¥ COTPYJHHYECTBA Ha
OCHOBE YB@XHTEILHOTO OTHOIIEHWS K IapTHEPAM, BHHMAaHHsS K JIAYHOCTH [JPYTOro, aj€KBaTHOTO
MEXINYHOCTHOTO BOCIIPUATHSI, TOTOBHOCTH aI€KBaTHO PearupoBaTh Ha HYXIBl APYTHX, B YaCTHOCTH
OKa3bIBaTh TOMOIIH U SMONHOHATBHYIO IOMIEPKKY MapTHEpaM B IpOIlecce JOCTHXKEHHs OOIIEH Lemu
COBMECTHOM JIeSITETbHOCTH;

- ycrpauBaTh S(Q(PEKTUBHBIE TPYIIOBHIC 06CY)I(IICHI/I5{ u o6ecneqHBaTL oOMeH 3HaHUSIMH Mexcny
9IeHaMM TPYIIIBL ISt TPUHATHSA P PEKTUBHBIX COBMECTHBIX PELICHUI;

- B COBMECTHOH IESATEIBHOCTH YETKO (GOPMYIHPOBATh LENH TPYIIB M II03BOJATH €€ yJaCTHHKaM
IPOSIBIITE COOCTBEHHYIO SHEPTHIO JUIS TOCTHKEHHUS ITHX LTS

JINYHOCTHBIE Pe3YJIbTATHI:
Y obyuatowuxca 6yoym cpopmuposansi:

- YOEKLCHHOCTH B BO3MOXKHOCTH MO3HAHHS TIPHPOMBI, B HEOOXOMMMOCTH DPa3yMHOTO HCIIONE30BaHMs |
JOCTIKEHHIT HAYKH M TEXHOJOTHI /Ul JanbHEHIIEro pasBHTHS JENOBEYECKOro 00IIecTBa, yBaXeHHE K
TBOpIIaM HayKH{ U TEXHUKH, OTHOLICHHUE K (1)1431/11(6 KaK JJIEMEHTY o6mequIOBeqec1<0H KyJIBTYDBI;

- CaMOCTOSTEIFHOCTH B IPHOOPETCHHH HOBBIX 3HAHHUHU U MIPAKTHYECKUX YMEHUIA,
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-TOTOBHOCTH K BBHIOOpDY JKHM3HEHHOTO IIyTH B COOTBETCTBUM C COOCTBEHHBIMH HHTEpECAMH H
BO3MOXXHOCTSIMH;

-MOTHBaIMA 00pa30BaTENbHOM NEITENIPHOCTH IIKOJIBLHAKOB HA OCHOBE JITYHOCTHO- OpI/ICHTI/IpOBaHHOFO
MOIX0Ma;

-opMuUpPOBAHUIO [IEHHOCTHBIX omomennn JPYT K JIPYTY, quemo aBTOpaM OTKPBITHH U H3o6peTerm '
- pe3ynbTaTaM O0yYeHHS.

- TOTOBHOCTH H .CIIOCOOHOCTH K IIEpEXOAay K caM006pa3013aHmo Ha OCHOBE Y4eOHO - TO3HABATENBHOM
MOTHBAI[UH, B TOM YHCJIe TOTOBHOCTH K BHIOOPY HAIPaBIICHU PO HIEHOTO 00pa3OBaHHUsL.

Obyuarowuiica nonyuum 603MOMHCHOCHY ona gopmuposanua:

-(OPMHUPOBAHUIO SKOJOTHYECKOTO CO3HAHHUS, npmHaHmo BBICOKOA LEHHOCTH MW3HH BO BCEX o8
IIPOSIBIICHHSX; : -
- 3HAHHMIO OCHOBHBIX IPHHIIUIIOB U IIPABHIT OTHOLICHHS K IPHPOJIE;
-BBIPAXKEHO YCTOMUMBOM y4eGHO - [O3HABATENHHOM MOTHBALUY H HHTepeca K YIEHHUIO;

-TOTOBHOCTH K CaM0O0Opa30BaHUIO ¥ CAMOBOCIIUTAHHMIO.

OCHOBHBIC HAIIPABJEHHA BOCIHMTATENBHON IESTCIBHOCTH cornacylorcs co CrpaTerneil pasBHTHS
BocruTanus B P® Ha mepuon o 2025 roxa.
1.I'pazknaHcKoe BOCIIHTAHNE BKJIIOYAET:
e hopMHpOBAHHE AKTHBHON IPXTAHCKOR MO3HIMM, TPAXKAHCKOH— OTBETCTBEHHOCTH,;
e pa3BUTHE KyJbTYDHI,
e BOCIIUTAHHE YBAKHTEIHHOIO OTHOIIEHHS K HANOHATHHOMY IOCTOMHCTBY JIONEH, HX
YyBCTBaM, PEJIUTHO3HBIM yOEXKICHUAM;
e Pa3BHTHE B JIETCKO}i Cpelle OTBETCTBEHHOCTH, NPHHIIMIIOB KOJUICKTHBA3MA H COLATIBHOM
COJIMTAPHOCTH;
o ¢opMmupoBaHWe CTAOWIBHOM CHCTEMBI HPABCTBEHHBIX M  CMBICIIOBBIX —YCTaHOBOK
JINYHOCTH; ”

2. TIaTpHOTHYECKOE BOCITHTAHHE NPEXy CMATPUBAET:
o opMHupOBaHHEe POCCHUICKOM IPaXIAHCKOM HICHTHIHOCTH,;
e hopMHpOBaHKe MTATPHOTH3MA, JyBCTBA FOPIOCTH 3a CBOIO PoJMHY, TOTOBHOCTH K 3aIuTe.
uHTepecoB OTedyecTBa, OTBETCTBEHHOCTH 3a Oymymee Poccum Ha OCHOBE pasBUTHS
IPOrpaMM MaTPHOTHYECKOTO BOCHHTAHMS JeTeil, B TOM YHCJe BOEHHO-TIATPHOTHYECKOTO
BOCIHTAaHHUS;

3.JlyX0BHO-HPABCTBEHHOE BOCIIHTAHHE OCYIIECTBJIAETCS 32 CYeT:
e pa3BUTHSA Y JETEH HpaBCTBeHHBIX 4yBCTB (YECTH, JIONITa, CIPABEIMBOCTH, MHIIOCEPIHS 1
IPYXKEeTo0Hs);
e (GOpPMHMpPOBaHHS BBHIPOKCHHOM B IOBEACHWH HPABCTBEHHOU nosnupm B TOM 4YHCIIE
CIIOCOOHOCTH K CO3HATEHHOMY BEIOOpY 100pa;
e coneiicTBHs GOPMUPOBAHUIO Y JETEH MO3UTUBHBIX KU3HEHHBIX opneHTHpOB H IUTaHOB;
e OKa3aHWS IOMOINM IETAM B BHIPA0OTKE MOJENCH NOBEJEHMS B PasUYHBIX TPYAHBIX
JXU3HEHHBIX CHTYAIIAX, B TOM YHCIE TPOGIIEMHBIX, CTPECCOBBIX M KOH(IMKTHBIX.

4. dcTeTHYeCcKOe BOCIHTAHNE MIPEAIO0JIAraeT:
e TpHOOIIEHHE K YHHKAIBHOMY DPOCCHHCKOMY KYyJbTYPHOMY HACIe[MIO, B TOM YHCIC
JIUTEPAaTyPHOMY, ~ MY3BIKQJIBHOMY, XYI0)KECTBEHHOMY, TeaTpaIbHOMY u
KHHEMATOrpaduIecKoMy
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° l'IpI/I06IIICHI/Ie - K KJIIaCCUYCCKHUM u COBPEMEHHBIM BBICOKOXYO0XXECTBEHHBIM
OTEYECTBEHHBIM I MUPOBBIM IIPOU3BEACHUAM UCKYCCTBA U JIMTCPATYPBIL;

5. ®dusnvyeckoe BOCIHTAHHUE, cl)opanOBaﬂne KyJbTYpbl 310POBbS H 3M01monam,ﬂoro
0J1aromoJry4ss BKJIK04aer: :
e OpMHpPOBaHKE OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY 3[IOPOBBIO U norpeGHocm B
3I0pPOBOM 00pa3e XU3HHY; : :
e (opMHpOBaHHE CHCTEMbI MOTHBALUHU K aKTHBHOMY H 3/I0DOBOMY 00pasy XU3HH,
3aHATHAM (QU3MIECKOM KyJIbTYPOil U CIIOPTOM, Pa3BUTHE KyJIbTYpPhI 30POBOTO MUTAHHUS;
6. TpyaoBoe BOCIHTAHHE PeAJH3YETCH MOCPEACTBOM: ‘
e BOCIIUTAHHS YBOKCHHUS K TPYLY H JIOISIM TPYAa, TPYAOBBIM JTOCTIKCHUAM;
e QOpMHpPOBaHMs YMEHHIl M HaBBIKOB CaMOOOCIYXHBAaHHS, MOTPEOHOCTH TPYIHUThCH,
JTOGPOCOBECTHOrO, OTBETCTBEHHOTO M TBOPYECKOTO OTHONIEHMS K PasHbIM BHJAM TPYHOBOH
IIeSTeIbHOCTH, BKIIFOUas 00ydYeHHe U BHIIONHEHHE JOMANIHAX 00sI3aHHOCTEH;
e Pa3BHUTHS HABHIKOB COBMECTHO# pabOTHI, yMEHHS paboOTaTh CAMOCTOATENBHO,~ MOOHIH3Ys
He0OXOIMMBIE PECYPCH], IPABUIIBHO OLEHHUBAS CMBICI M NIOCIIEICTBHSA CBOUX NEHCTBHI;
e cojieficTBHS TPOQECCHOHAIBHOMY CaMOOIpPEIEICHHIO, INPHOOIIEHHS K- COLUAIBHO
_ 3HAYMMO#i JIeATeNFHOCTH /I OCMBICIIEHHOTO BEIOOpa MPodeCCHu.
7. JKkojormyeckoe BOCIUTAHHE BKJII0OYAET:
e Pa3BHUTHE 3KOJIOTHYECKOM KYIbTYPhI, 6€pPEXHOr0 OTHOIICHHS K POTHOM 3eMIIE,
IpUPOIHBEIM OorarcTBaM Poccuu u Mupa;
e BOCIIMTAHHE UyBCTBA OTBETCTBEHHOCTH 32 COCTOSHHME IPHPOIHBIX PECYPCOB, ymeHnH )31
HaBBIKOB Pa3yMHOI'0 IIPHPO/IONIOIb30BaHH, HETEPIIMOI0 OTHOIICHHS K NEHCTBUSM,
IPUHOCSIIMM BPEM SKOJOTHA.

8. IleHHOCTH HAYYHOIO MO3HAHHSA NMOJPa3yMeBAET:
e COZICICTBHE IOBBIIEHHUIO IIPUBJICKATEIFHOCTH HAyKH JULA MOAPACTAIOIIETO MOKOJICHHS,
HOJJEPKKY HAyYHO-TEXHHIECKOTO TBOPUYECTBA JIETEH; ’
o CO3/AHHE YCIOBHHA [IA HONYYeHHs JETHMH JJOCTOBEPHOH HHPOPMAIIMH O MEPEIOBBIX
JOCTHKEHHIX ¥ OTKPBITHSX MAPOBOM M OTEYECTBEHHON HAYKHM, TOBBIIICHUS] ‘
3aMHTEPECOBAHHOCTH IIOJ]PACTAOIIETO IIOKOJICHHS B HaquLIx IO3HAHHSX 00 yCTPOIHCTBE
Mupa 1 06mecha
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Paznen 2. COIEP)KAHUE YYEBHOI'O HPEIMETA
7 kjacc
I."<I)n3méa U ee PoJib B MO3HAHHHU oxpymiuomero mupa (3 4.)

dusuka — Hayka o mpupoje. Pusuveckre SBICHUS, BEIECTBO, TENO, MaTepus. OU3NYECKHe CBOACTBA
Tesl. OCHOBHBIE METOMBI M3YyUYeHHs, WX paszinude. [[ukia HaygHoro mosHaHus. IloHsATHE O (H3HYECKOH
BenuunHe. V3MepeHue (u3MYeCKUX BenWIMH. MexayHaponHas cucremMa eaunul. IIpocreimme
u3MepHUTeNbHbIe Mpubopsl. 1leHa menenus mxansl npudopa. IIpenensl usmepenus. IIpsaMble U KOCBEHHBIE
H3MepeHus. AGCOMOTHA IIOrPENIHOCTh U3MEPEHHS. 3alkCh pe3yJbTara IPSIMOT0 U3MEPEHHS C YIeTOM
abcomoTHO# morpemHocTH. COBpEMEHHBIE TOCTIXXEHUS HayKH. Poib QHU3MKM M yUCHBIX HallleH CTPaHBI
B Pa3sBUTHM TEXHMYECKOTO MPOrpecca. BinsHue TEXHOIOTHYECKHUX MPOIECCOB Ha 0pr>1<a10my10 cpeny.

Ponp pusukm B GOpMHUPOBAHUH €CTECTBEHHO-HAYYHOM IPAMOTHOCTH.

®poHTaabHas JabopaTopHas padoTa:
1. Onpenenenne moKa3aHUii H3MEPUTEIHHOTO IIpHOOpa.

IL. IlepBonavyanbHbIe CBeeHHS 0 CTPOSHHH BemecTBa (6 1)

[pencraBiennss 0 cTpoeHHH BemmecTBa. OMBITHI, INOATBEPXKHAOIIME, YTO BCE BEIIECTBA COCTOAT U3
YaCTHII, pasJelieHHBIX NPOMEXyTKaMH. Molekyla — Mefbyaiillad 4YacTHIa BemecTBa. Pasmepsl
Monekyi1. BpoyHoBckoe nmxenue. Quddy3us B razax, JUAKOCTAX M TBEpABIX Tenax. CBa3b CKOPOCTH
mubdy3un U TeMieparypsl Tena. Ou3ndecKuil CMBICT B3auMozeHcTBH MoneKyl. CyllecTBOBaHHE CHII
B3aHMHOI0 IPUTSDKEHHS W OTTIKHBAHHS MOJEKyNl. SIBICHHE CMayuBaHMs M HECMa4YMBaHHUS TeJl.
ArperaTHble cocTosiHUS BemecTBa. OCOOEHHOCTH TpeX arperaTHBIX COCTOSHHM BEIIECTBA. O6I>}ICHCHI/IG
CBOICTB I'a30B, XHUIKOCTEH M TBEPIBIX TEN HA OCHOBE MoneKmepHoro CTpOEHHUSL.

®@ponTanbHas JabopaTopHas padoTa:
2. Ompe/ieneHre pa3sMepoB MANBIX TelL.
II1. Bzaumoneiicreus Teu (23 ‘i)

Mexannyeckoe nsuxenue. TpaekTopus ABHXCHHS Tena, MYTh. Emuanna oyta B CH. PaBHOMepHoe U
He1 paBHOMepHOe  ABMKeHHe. OTHOCHTENBHOCTh  IBIKEHHS. CKOPOCTh — PaBHOMEPHOTO M
HEPAaBHOMEPHOTO JIBMXKEHHS. BeKTOpHBIE U CKaApHBIe Gu3ndeckue BemuauHbl. ONpeseneHre CKOPOCTH.
OnpeJeneHne IIyTH, MPOMICHHOTO TEJIOM IIPH PaBHOMEPHOM JABIDKEHHH, IO (OpMyJE H € MOMOINBIO
rpadukoB. HaxoxaeHne BpeMeHH IBH)KEHHs Tell. lIpsAMoiMHeHHOE paBHO1 YCKOPEHHOE IBIDKCHHE.
Vckopenne. Emunmma yckopenus. CKOpOCTh TIpH TPSMOJNHHEHHOM PaBHOYCKOPEHHOM JBHOKCHHH.
SIBnenue muepuuu. IIposBienne sBIeHAs WHEPUMH B ObITY M TeXHHKE. MI3MEHEHHE CKOPOCTH TeIl IpH
B3auMmozelictBui. Macca. Macca— Mepa HHEPTHOCTH Tela. WHEpTHOCTh — CBOWCTBO  TeNa.
OmpezienieHde Macchl TeJia B pe3yJIbTaTe €ro B3aUMOJCHCTBHS C APYTHMH TellaMH. BEIACHEHME yCIoBHI
paBHOBecHs y4eOHBIX BecoB. [LIOTHOCTE BemiecTBa. M3MeHeHHe IIOTHOCTH OJTHOTO ¥ TOTO XK€ BEIIECTBA
B 3aBHCHMOCTH OT €I0 arperaTHoro COCTOSHHS. Ormpenernenne Macchl TeNa M0 €ro 00beMy U INIOTHOCTH,
00BeMa Tena 110 €ro Macce M INIOTHOCTH. MI3MeHeHre CKOPOCTH Telia pH ACHCTBUM Ha HEro JPYTHX Tell.
Cuia — TIpUYMHA H3MEHEHHsS CKOPOCTH JBHIKEHHS, BEKTOpHAs (usmyeckas BenuumHa. I padudeckoe
m300paxenne ciwibl. Cuma — Mepa B3amMoneicTus Tel. Cunia TshkecTH. Hanmuaue TArOTEHHS MEXTY
Bcemu Tenamu. CBOOOAHOE majeHWe TeJl. BO3HHUKHOBeHHE CHIBI ympyroctw. Ilpupona —cuiibl
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ynpy1 roctd. ONBITHBIE MOATBEPXKACHHUS CYLIECTBOBAHHS CHIIBI YIpPYrocTd. 3akoH ['yka. 3aBHCHMOCTB
CHIIBI YIIPYTOCTH OT yIdHeHHs. V3ydeHue ycTpoiicTBa JuHamMoMeTpa. MI3smMepeHus CHJI C IIOMOIIBIO
nuHamMomeTpa. PaBHoneiictByromas ciil. CIOXEHHE IBYX CHIL, HaIPaBJICHHBIX MO OIHOM MpsMOii B
OIIHOM HAIPaBICHHH ¥ B NPOTHBOIONOXHEIX. | paduueckoe M306paxeHHe PABHOAEHCTBYIOMIEH TBYX
cwn. Cuna Tpenus. M3mepeHue CHIBI TpeHHUS CKONbKeHMsA. CpaBHEHHE CHIIBI TPEHHS CKOJBXEHHUS
Cc cusnoil. ‘TpeHus KadeHus. CpaBHEHHe CHIIBI TPEHHS C BeCOM Tena. TpeHue ImMoKos. Ponb TpeHHs
B TexHHKe. CIIOCOOBI YBENMYEHMsS M YMEHBINEHHs TPEHHS. TSDKECTH OT Macchl Tena. Bec Tema. Bec
TeNla — BeKTOpHad (u3udecKas BenumuuHa. OTiIHuYMe Beca Tela OT CHIbl TDKecTH. CHia TsDKECTH Ha
JpyTuX miaHeTax: Ou3ndyeckue XapaKTEpUCTUKY IIAHET ’

®poHTaIbHBIE JIA00paTOPHBIE PabOTHI:

3. U3aMepeHue Macchl Tena.

4. N3mepenne obpeMa Tena.

5. OnpeneneHne MIOTHOCTH TBepJIOFO TeNa.

6. UccnenoBanue CUIBI YIIPYTOCTH

7. I'panyupoBaHue NPY>XUHBI K U3MEPEHHE CHII JUHAMOMETPOM.

8.MccnenoBanne 3aBHCHMOCTH -CHJIBI TPEHHs CKONBXCHHS OT ILIOMATH CONPUKOCHOBEHHS TN H
MPHKAMAIONIEH CHJIBL.

IV. JlaBienne TBEPAbIX TeJ, )KHAKOCTEH 1 razos (21 4)

JaBnenne. @opMyina i HaXoXIeHHs JaBlenus. Equnuia napnenns. BersicHeHHE CIOCO00B H3MEHEHHS
JlaBJIeHAA B OBITY U TeXHHKe. [IpHYMHBI BOSHHKHOBEHMS IABIICHHsA ra3a. 3aBHCHMOCTH [aBJICHHUS ras3a
JAaHHOM MacChl OT 0O0beMa U TeMIlepaTyphl. Pa3nudus Mexay TBEPABIME TEJIaMH, XUAKOCTSIMH U ra3aMH.
Iepemaya JaBIe€HUS XHAKOCTBIO M rasoM. 3akoH Ilackama. Hanwyme naBneHus BHYTPH KHIKOCTH.
VBennueHHWe JaBieHHS C TiIyOumHO# morpyxeHus. OOOCHOBaHHME paCIOIIOXKEHHS IMOBEPXHOCTH
OIHOPOJHOM JKHIAKOCTH B COOOIIAIOIIMXCS COCYJaX HAa OJHOM YPOBHE, a XHJKOCTEH C pasHOMH
IUIOTHOCTBIO — Ha Pa3sHBIX YPOBHAX. YCTPOMCTBO M JeiicTBHE IUIo3a. Bec Bosmyxa. Atmocdeproe
naBlicHHe. BimsaHue atMocepHOro IaBlieHHsS Ha JKHBBIE OpPTraHM3MBL SIBI€HHS, MOATBEPXKAAOINHC
cymecTBoBaHHe arMocdepHoro nasineHus. M3mepenue atMocdepHoro manenus. Ombir Toppuyemd.
Pacuer CHIBL, C KOTOpOH aTmocdepa NaBAT Ha OKPYXAloIHe MpeAMETHL. 3HAKOMCTBO C paboTo# H
yCTpo#icTBOM 6GapoMeTpa-aHepona. VICHONB30BaHHE €ro IPH METEOPOJIOTMYECKAX HAOTIONCHHUSIX.
AT™mochepHOe HaBIeHHE HAa DPa3MYHBIX BBICOTAaX. YCTPOMCTBO M NPHUHIMI JCHCTBHS OTKPBITOTO .
XHIKOCTHOTO M METAJUTMYECKOTr0 MaHOMETPOB. IIpuHIMI IeiCTBIS MOPITHEBOIO )XUAKOCTHOTO HACOCa H
THIpPABIMYECKOr0 Tpecca. MDu3myeckwe OCHOBBI pabOTHI THApaBImYecKoro mpecca. IIpuduHEI
BOSHHKHOBEHHS BHITANKHBAIOMIEH cHIbl. IIpuposia BbITAIKHBAIOMIEH cuibl. 3akod Apxumerna. [lnaBanue
Ten. YcIoBUs IUIaBaHHA Tell. 3aBUCHMOCTD [IyOHHBI MOTPYXKEHUS Tela B XKHIKOCTh OT €r0 IUIOTHOCTH.
dusnueckue OCHOBHI IUIABAaHKS CYIOB U BO3IyXOIUIaBaHHU. BoHBINM 1 BO3MYIIHEIA TPAHC] MOPT.

®poHTATbHBIE JIA00pATOPHBIE PA0OTHI:

9. N3yyeHnne BBITAIKABAIOLIEH CHIIEI, JeHCTBYIONIEH Ha IIOrPYKEHHOE B XKHAKOCTH TEJIO.
10. BeIsicHeHHE YCIIOBHI IIaBaHUS Tejla B XKUIKOCTH.
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V. PaGora u MomHoCTh. JHeprus (13 1)

Mexanndeckas paboTa, ee GU3MIECKHN CMBICT. MOIIHOCTS — XapaKTePHCTHKA cxopocm BBITIOJTHEHUS -
paGoThL. - Exummmer MommocTH. [IpocTble MEXaHH3MBL Phryar, HaKIOHHAs ILIOCKOCTS. Ycnosus
paBHOBeCHs phluara. MOMeHT cuibl— (u3ndecKas BETMYMHA, XapaKTepH3yIOllas ACHCTBHE CHIEL

IIpaBriIo MOMEHTOB. YCTPOHCTBO U JIEHCTBUE PBIYaXHEIX BECOB. PhIdaru B TEXHHUKE, OBITY M IIPH] pOJIE.

[TomBrOKHBIH M HEHOJBIKHBIA OJIOKH — MPOCTBIC MEXAHH3MBI. PaBeHcTBO paGoOT MpHU HCIIONB30BAHHH
IIPOCTBIX MEXaHH3MOB. «30JI0To€ MpaBHIO» MexaHHKH. IleHTp TskectH Tema. LIeHTp TsDKeCTH
PasIMYHBIX TBEPABIX TeN. BHIBI paBHOBECHs Tell. YCIIOBHS PaBHOBECHS TEIL. [ToHsATHE O MOJE3HOM H
nonHoit pa6ote. KITJI mexanmsma. Onpenenenne KITJT HakIORHOHA IIOCKOCTA. JHEPIH. Kunetnueckas
SHeprusl. 3aBHCHMOCTh KHHETHYECKOH OSHEPIMH OT MacChl Tena W ero ckopoctd. IloTeHnmuanbhas
5Heprus. 3aBUCHMOCTD MOTEHIHANBHON SHEPTHH TENa, OJHATOro Hajl 3eMJICH, OT €r0 MacChl U BBICOTHI |
moxbeMa. IIpeBpalnenre MeXaHMIeCKOH SHEPTHH OHOTO BHna B apyroii. [lepenaya sHepruyd OT OJHOTO
Tea K ApyroMy

®poHTAJIbHBIE Ja00paTOpHBIE PA0OTHI:

11. BersicHeHHE yCIOBUS PaBHOBECHS phIyara.
12. Onpenenenue KIIJ] mpu moabeme Tena M0 HaKJIOHHOM IIIOCKOCTH.

Pe3epBHoe Bpems (2 9)

8 kiaace

I.TensioBbIe siBaeHns. (224)

Temmosoe nBmxkeHne. OCOOEHHOCTH JBHDKCHHS MOJEKyl. TeIloBOoe paBHOBECHE.
Temneparypa. CBsi3b TeMIepaTyphl Tela H CKOPOCTH IBHXKCHHS €r0 MOJEKYIL. CBa3p
TeMIeparyp mo mxaje KenpBrHA U IIKaie Llenbcus. AGCOMIOTHBINA HYyJIbh TEMIIEPATYPHL.
IIpeBpaineHne JHEprHM Teja B MEXaHHYECKHX Nponeccax. BHYTpeHHsS SHeprus Tena.
[onnast sneprust Tena. CnocoObl M3MEHEHHs BHYTPCHHEH SHEPIuH Tena. VBenuueHune
BHYTPEHHEW SHEPrud Tejlla COBEpIIEHHEM pabOTHI HAJl HHM HIH €€ YMEHbIIICHUE IIpU
COBEpLICHAM pabOTHI TENOM. VI3MeHeHHe BHYTPCHHEH SHEPrHU Tena TeIUIoNnepeAadei.
TennonpoBoHOCTh. Pasyudie TEIUIONPOBOJHOCTEH Ppa3sHBIX BEIIECTB. KonBexmus
B KHIKOCTSX M raszax. OObsacHeHme KOHBeKIMH. llepenaya SHEpruu  H3TYyICHHEM.
OCoGEHHOCTH BHIOB Temonepenadd. Komud4ecTBO TEIUIOTHL. ENMHHMIBI - KOIHYESCTBA
Temno] TH. YeNbHAas TEIUIOEMKOCTh BemectBa. QopMylia JIi pacdeTa KOIMYECTBa
TEIUIOTHI, HEOOXOMMMOro Ul HarpeBaHUs Tella WA BBIIENISIEMOTO UM IIPH: OXJIK/ICHHIL.
Y CTpOKCTBO M IPUMEHEHHE KaTOPHMETpa.

TOIUIMBO KaK MCTOYHHK SHEPTHH. Y/eNbHas TEIUIOTa CrOpaHMs Tommea. Dopmyia Uil
pacyeTa KOJNHMYECTBAa TEIUIOTHI, BBIIEISIEMOrO MPH CrOpPaHHM TOILIMBA. IIpeBpamernue
MeXaHHYeCKOHl SHEpPrMM BO BHYTPEHHIOIO. IIpeBpaiieHHMe BHYTpCHHEH OHEPIHH B
‘MexaHH4ecKyro. CoxpaHeHHe SHEPTHH B TEIUIOBBIX Npoieccax. HeoOpaTHMOCTh TEIIOBBIX
TpOIeCccoB. 3aMKHy] Tas CHCTEMA. 3aKOH COXpaHCHHS M IPEBpPALNCHUS OSHEPTHUH B
IIpUpOIE. ArperartHble COCTOSIHHS BemecTBa. Kpucrammmieckoe U aMOpq)Hoe COCTOSHHS
TBepHoro Tena. Ilmaenenve u oTBepIeBaHHE (KpHCTaJUIHSaHHH) KPHCTAUTHYECKUX Tell.
Temmepatypa IIaBICHHS. Fpacpm( [UIaBJICHUS M OTBEPACBAHMS KPUCTAJUIMYECKUX TeL.
VenpHas Te| WwioTa wiasieHus. O6bICHEHHE MPOLECCOB IUIABICHUs M OTBEPIEBAHUS Ha
‘OCHOBE MOJIEKY/IIPHO-KHHETHIECKON ~TCOPHH. dopmyna Ui pacyeTra KOJIHYECTBA
Te] IIOTHl, HEOOXOMMMOro JUIsf IUIABJICHHWS Tella WM BBIICISIONIErocs IIpH  €ro
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kpucTaumsanuy. [lapoobpasoBanue u ucnapenue. CKOpocTh ucnapenns. HachlmeHHBIA U
HeHachIUeHHbl map. Kommencamus mapa. JluHammdeckoe paBHOBecHe. OCOOCHHOCTH
IIPOLIECCOB UCIApEHHs W KOHeHcauu. ITormommenne SHepruy Mpu CIIapeHIH XHIKOCTH
¥ BBUICJICHHE ee NpH KOHjeHcauwd mapa. IIpomecc kxumenus. TemmepaTypa KHIEHHS.
T[1OCTOSIHCTBO TEMIIEpaTyphl NPH KHIICHAW B OTKPHITOM COCyZe. BiaXHOCTh BO3MyXa.
Touka pocsl. Cmocobbl — ompemeneHus  BIAXHOCTH BO3AyXa. [ MrpOMETpHI:
KOH/ICHCAIMOHHBI ¥ BOJOCHOH. IlcuxpomeTp. OHU3MYECKHH CMBICT YAEIHHOH TEIIOTHI
mapooGpasopanusi ¥ KoHAeHcamuu. Popmyna Juii pacdera KOJNMYECTBA TEIUIOTEL
HEOOXOIUMOro Uil NpEBpAIleHHs JKUAKOCTH B IAp WIH BBINCILIONIEToCa IIpU €ro
KoHmeHcanud. Pabora ra3a u mapa npu pacumpenud. Temnossie npurareny. [IpuMenenne
3aKOHA COXPAHEHMS M NPEBPAINEHHs SHEPrHH B TEIUIOBBIX [BUrATCIIX. YCTPOHCTBO H
IPHMHIMI JeficTBHs ABHratels BHyTpeHHero cropanus (JIBC). Oxonorndeckue IpoOIIeMBbI
npy ucrnons3osanmy JIBC. YCTpoHCTBO M IPHHIMI ASHCTBHS MapOBOH TypOmubL. KIIJT
TEIUTOBOTO JIBUTaTENIs. ' -

®pouTaabHbIe JadopaTopHbIE paboThI:

1. i3ydeHne yCcTpOHCTBA KAIOPUMETPA

2. U3yuenwue mporecca TemIoooMeHa

3.3mepeHne yAenbHON TEIIOEMKOCTH BEIIECTBA -
4. IsMepeHre OTHOCUTENBHOM BIIQXKHOCTH BO3yXa.

IIL.JaexTpuueckne siBjaeHHs (289)

DJleKTpH3amys Tel. DNeKTprYecKuil 3apsyt. EuHuma snekTprdeckoro 3apsina. Jpa Buna
3IEKTPHYECKHX 3a] PsANOB. B3amMoselicTBHe OMHOMMCHHO M Pa3HOMMEHHO 3apsDKCHHBIX
Ten. YCTPOMCTBO 3IEKTPOCKOMa. DIeKTpoMeTp. JleleHrHe BEmECTB IO CIOCOOHOCTH
Tepe/iaBaTh JNEKTPHICCKUM 3apsA] Ha HMPOBOJHHKH, MOIYNPOBOJHMKM W IHIJICKTPHKH.
XapakTepHas 0COGEHHOCTD MOIYIPOBONHHKOB. [IoHATHS 00 3NMEKTPHIECKOM IIOJE. ITone
KaK 0COOBIi BHJ MaTepuH. DiekTprdeckas cmia. HanpshkeHHOCTb 3IEKTPHIECKOro MOJLA.
JlenmMMOCTh ~ 3JIEKTPAYECKOro  3apsjga. OJIEKTpOH —  4YacTHlla ¢ HaMMCHbBIINM
anexTprueckuM 3apsaaom. Ctpoenne aroma. Crpoenmue sypa aroma. HeHTpoHsL. IIpoToHEL
Mozens aToMoB BoJopoja, renusi, JuTHs. VoHEL OOBSCHEHME HA OCHOBE 3HAHHH O
CTPOGHHM aroMa OJJIEKTPH3alli{ Tel IIpH COINPHUKOCHOBCHHH, mepeaye 94acTH
3JIEKTPAYECKOTO 3apsia - OT OIHOr0 Tena K Jpyromy. 3aKOH COXPaHEHHUS 3apsiza.
CTaTH4eCcKoe SIEKTPHIECTBO, ET0 yUET U MCIIONIB30BaHHE B OBITY M TeXHHKE. 3a3eMIICHHE.
DIeKTpHYeCKHi TOK. VYCIOBHS CyIIECTBOBAaHHMSA OJIEKTPHYECKOro Toka. VcToyHuKH
3JIEKTPHYECKOro Toka. HampaBiieHHe 3JMEKTPHYECKOTO TOKa. JNEKTpHYEcKas el U ee
COCTAaBHBIE YACTH. YCIOBHBIE 00O3HA4YECHHUS, NMPUMEHIEMBbIE HAa CXeMaX 3IIEKTPUYECKHX
nemeii. Ilpupona SIeKTpHYecKoro Toka B MeTauiax. CKOpPOCTh  pacHpOCTPaHEHHUS
3JIEKTPHYECKOr0 TOKA B MPOBOAHHUKE. JleHCTBHsA IJIEKTpHYecKoro Toka. lIpepamenue
SHEPTHH OJIEKTPHYECKOr0 TOKAa B JIPYTHE BHbI OHEPrHH. I'ambBaHOMETP. Cuna ToOKa.
VIHTEHCHBHOCTH SJIEKTPHYEcKoro Toka. dopMyia sl onpesieieHus Cuibl ToKa. Equnnma
ciisl Toka. HasHauenme amiepMmerpa. BiioueHre aMmmepMeTpa B uemb. OmpezencHue

IeHB JEJeHHs ero IIKambl ODIEKTpAYecKoe HampsbkeHue. EIuHuIa HapsOKECHHA.

@opMyna XIS ONpeNeNieHHs HaUpsDKeHHs. VI3MepeHHe  HAIpSDKCHHS BONBTMETPOM.

BkiroyeHHe BONBTMETpa B Lenb. OmpeneneHue MeHbl AETICHUA €ro MIKaJIbL. 3aBUCHUMOCTB

CHJIBI TOKAa OT HANpsOKEHHs TIIPH TOCTOSHHOM CONPOTHBJIEHAH (BOJBT-aMIIepHAs
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XapaKTEePUCTHKA). DIIEKTPHYECKOe CONPOTHBICHAE. ENMHNUIIA CONPOTHBIICHHS. 3akon Oma
JUIA y9aCTKA HemH.

[Tpupona >IEKTPUIECKOr0 COMPOTHBIICHHUA. - COOTHOIIEHNE MEXAY COINPOTUBIICHACM
IIPOBO/HHKA, €r0 JUTMHOM ¥ IUIOMIAIBIO MOMEPEYHOro CeYCHNs. Y IebHOE CONPOTUBICHHE
mpoBoxHMKa. IIpuHIMN eiicTBAS M HasHayeHwe peocrara. Ilomimodenne peocrara
B IeNb. 110CieI0BaTeNbHOE COEqMHEHHE TPOBOAHMKOB. CHila TOKa ¥ HAlPDKEHUE B LCIH
TpH TIOCIieIoBaTelb] HOM coefuHeHnr. CONPOTHBIIEHUE MOCIIE0BATEIBHO COEIMHEHHBIX
IIPOBOJHHUKOB. [lapasensHoe CoefuHEHHe MPOBOJHUKOB. CHila TOKa M HANpKCHHE B
LIeMH TIPY MapauIebHoM coenuHeHrH. CONPOTHBICHAE ABYX MapajlIebHO COCMHCHHBIX
TIpOBOIHHKOB. Pabora smexrpmyeckoro Toka. dopmyna s pacdera paboOTHl TOKA.
Enuanna  paboTHl TOKa. MOIIHOCTE SJEKTpUdeckoro Ttoka. dopmyna Uil paciera
MOIIHOCTH TOKa. @opMyia JUis BBIYHCIEHHS DPaOOTBI 3JEKTPHIECKOro TOKa depes
MOIMHOCTh U BpeMs. EnuHuIBI pabOTBI TOKA, HCIONB3YEMbIC HA IPAKTHKE. Pacuer
CTOMMOCTM  H3PacXOJOBaHHOM -~ DJIEKTPOIHEPIHH. HarpeBanue  IPOBOJHHUKOB
3JeKTpAdecKuM TOoKoM. (DopMyla Uid pacyeTa KOJNHYeCTBA TEIUIOTHL, BBIJIEIISIEMOT'O
IIPOBOJIHKKOM IpPH NPOTEKAHAH II0 HEMy 3IIEKTPHYECKOr0 TOKa. 3aKOH Jxoyns—IJlenna.
KoHneHrcaTop. DIEKTpOEMKOCTh KOHIeHcaTopa. EnuHuIa 3)IEKTPOEMKOCTH.

ILockuit KOHJACHCATOP. 3aBHCHMOCTD 3JIEKTPOECMKO7 CTH - IIIIOCKOI'O KOHIOCHCcCaTopa OT-

IUIOIAH €r0 TUTACTHH, PACCTOSHHS. MEX/Iy HHMH, OT JM3IIEKTPHKA, KOTOPbIA HaXOMATC
MEXIy €ro IUIaCTHHAMH. OHEprHs 3JIEKTPUYECKOro IIOJIA KOHJACHCATOpa. Jlamna
OCBElIeHHs . YCTPOHCTBO JlaMIBl HAaKaIUMBaHMA. OJCKTPUYECCKHE HArpeBaTeIbHBIC
pruGopsL. ITpHYHHE! Meperpy3Ky B IENH M KOpoTKoe 3ambikanue. [IpeoxpanuTeny.

®poHTAJbHbIE Ja0opaTopHbIE paGoThI:

5. C60pKa SIEKTPHYECKOA IS ¥ H3MEPEHUE CHIIBI TOKA B €€ PasJIMHBIX yIaCTKaX.
6. 3aMepeHue HaNpsDKeHMs Ha Pa3THYHBIX YIACTKaX JEKTPHYCCKOH HEMH.

7. VI3MepeHue COnpoTHBIIEH s IPOBOIHMKA. VI3ydenne IpHHIIANA JEHCTBHS PEOCTaTa.
8. V3yuyeHne mapauIeIbHOTO COCAUHEHH S TIPOBOAHHKOB

9.M3mepenue paboOTHI ¥ MOITHOCTH 3JIEKTPUIECKOTO TOKA.

IV.21eKTpoMarHuTHbIe siBJieHns (6 1acos)

TTocTOSHHEEIE MATHHTEL B3amMojelcTBEE MarHUTOB. MarHuTHOE moje. YCTaHOBJIEHHE
CBSI3M MEXIY SIEKTPHYECKAM TOKOM H MAarHHTHBIM moneM. OmbIT Dpcrena. MarauTHAS
 cmwia. MarHuTHOE MOJie MPSIMOTO TOKa H IIOCTOSIHHBIX MAarHHTOB. MarHuTHbIC JIMHHH.
OOGbBACHEHNE NPUYMH OPUCHTALMH. XKEJIE3HBIX OIHIIOK B MarHuTHOM TIOJ€. MarauTHOE
roJie KaTymku ¢ TokoM. CrocoObl H3MEHEHHS] MATHUTHOTO JECHCTBHS KaTYIIKH C TOKOM.
DJIeKTPOMATHHUTHI M HX HpUMeHeHHe. JledcTBHe MarHUTHOTO MOJIsl Ha IIPOBOJHUK C TOKOM.
VCTpOHCTBO ¥ TPHHIAN ASHCTBHSA 3JEKTPOABUrATENs IIOCTOSHHOTO TOKA. MaruuTtHoOe
mose 3eMuid. MarduTHbIe aHOMAJIMKM ¥ MarHUTHBIE OyPH.

V.Cgerosble siBjeHus (104) ,

VICTOYHWKH CBeTa. ECTECTBEHHBIE W HCKYCCTBEHHBIC HCTOYHHKH ceera. TemnoBele U
JIOMHHECIIEHTHBIE UCTOYHHKH CBeTa. DHeprocbeperaromue gamisl. ToYedHbIH HCTOYHAK
‘cBeTa M CBeTOBOW ~ nyd. IIpsAMo7 nuHEHHOE pacmpoCTpaHEHHE  CBETA. 3aKoH
IPSIMOJIMHEHHOTO pacnpocrpaHeHm cBeta. O6pazoBanme TeHH U nonyTeHn. ColHeyHoe 1
JIYHHOE 3aTMEHHSI. SIBienus, HabMOgaeMBble TP ITaICHUH JIyda CBETa Ha IPaHHUIly pasieia
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nByx cpen. OtpaxeHue cera. 3aKOH OTpaXXEHHsA CBETA. OOpaTMMOCTD - CBETOBBIX JIyYeH. .
ITrockoe 3epkano. IToctpoeHne H300paXkeHus Ipel] METa B IIOCKOM 3€pKale. Muumoe
m306paxenue. SIpnenue mpenomieHus csera. COOTHONICHHE MEX/y YITOM MAJCHHS U
yrioMm mpenomieHus. Onrmyeckas  IIOTHOCTH - CPEIbL. 3aKOH IpENOMJICHHS CBETa.
OTHOCHTENBHBIN MOKa3aTelb MPETOMICHHS JBYX CpEL. SIBlieHHE IIOJIHOTO BHYTPEHHETO
otpaxeHns. IIpenenbHBIA yroi. JIvE3bl, UX (QU3MYECKHE CBOWCTBA M XapaKTEPHCTHKH.
®oxyc muH3EL PokycHOe paccrosHue. OnTHyeckas CHIa JIHH3BL EnuHuma onTH4ecKon
cuitbl. 306paxenus, aBaeMble THH30M. JIeACTBUTENBHOE uzobpaxenue. Vcrmons3oBaHue
JIMH3 B ONTHYECKUX Tpubopax. CTpoeHHe riasa. @yHKIWH OTACNBHBIX YacTed IJasa.
dopmupoBanue H3o6pa>KeHn;1 Ha ceTyaTke riasa. JledhekTsl 3peHus: JalbHO30PKOCTE U
GIM30PYKOCTE.

(I)ponTa.anue JaGopaTopHbie PadOThI:

10. Uzy4enune xapakTepa H300paKeHHs npemwera B COOHMparoImel JIHH3E. VI3MepeHHe ONTHYECKO
CHUTBI JIHH3BI :

9 KJIacc.
L.3aKoHBI B3aUMO/IelicTBHS H ABHKeHHs TeJx (34 1)

Omucande nBWkeHns. MaTepHanbHas TOYKa KaK Mojenb Tena. Kpurepunm 3aMeHBI Tena
MaTepranpHoOii Toukoil. Ilocrymaremsnoe pmieHue. Cucrema OTCHeTa. [Tepememenue.
Pasniape MEXXIY IOHATHAMH «IyTh» H «IepeMemnenrey. Haxoxaenne KoOpAMHATEI TeNa 110 €70
HayaJbHOM KOOpIMHATE M IIPOEKIMH BEK] TOpa IIEPEMEINCHHUS. Tlepememenne 1pH
IpSMONMHEHHOM paBHOMEpPHOM JBIKeHAH. CKOpOCTh DPaBHOMEPHO] IO IPSIMOJIMHEHHOTO
IBIKCHHA. YpaBHEHHE IBIKeHHs. Ipaduxu 3apucuMocTH X(t) u vx(t). IIpsamonmHeiHOE

PaBHOYCKOPDEHHOE  JIBHDKCHHEC. MrHOBeHHas ~ CKOpocTs.  Yckopemme.  CkopocTh
IPSIMO7 JTMHEMHOTO DPABHOYCKOPEHHOTo JBHXeHHMS. I'paduk CKOpOCTH. [lepeMemenue mpu
IPAMOJIUHEHHOM PaBHOYCKOPEHHOM IBIKCHHH.  3aKOHOMEPHOCTH, MpUCYIIHE

IIPSIMOJTHHEHHOMY PABHOYCKOPESHHOMY JIBIDKEHHIO 6€3 HadabHOH CKOPOCTH. OTHOCHTENBHOCTD
TPaeKTOPHH, NIEPEMEIICHH, Iy TH, CKOPOCTH. 'TeoneHTpHYECcKas H IeMOLCHTPAYECKA CHCTEMBI
mupa. Ilpuuuna cMEHBI IHA H HO4M Ha 3emiie (B remmoneHTpHYeckoi cucteme). [IpHIUHEI
JIBAYKEHHS. C TOYKH 3pEHHs APHCTOTENS H €ro NocjenoBareneii. 3akoH HHEpIHH. I[TepBBIit 3aKOH
Hetorona. VHepuuanpHbie cucTeMbl 0TcueTa. Bropoii 3akon HeroToHa. Tperuii 3aKoH HrroToHa.
CpoboaHoe TajeHHe Tel. YCKOpeHwe CBOOOMHOTO maneHms. llajeHne Tel B BO3AyXEe H
pa3spexeHHOM MPOCTPAHCTBE. JIBIDKEHHE Tela, OPOIICHHOTO BEPTHKATLHO BBEPX. YMeHbIIEHUE
MOIyNS BEKTOpa CKOPOCTH IIpH IIPOTHBOIOJIOXHOM HAIPaBICHUH BCKTOPOB HAYaIbHON
CKOPOCTH U yCKOpeHHsi cBOOOIHOTO maneHus. HeBecoMoCTs. 3aKOH BCEMHPHOTO TATOTCHHS H
YCIOBHSL €T0 MPUMEHHMOCTH. FpaBnTauHOHHaﬂ HOCTOSIHHAS. chope}me cBOOOJHOTO MAJEHHS -
Ha 3eMJie 1 APYTHX HEOECHBIX TeNlax. 3aBHCHMOCTB YCKOPEHHS CBOGOHOTO TI/ICHHS OT ITHPOTHL
MecTa W BHICOTHI Haj 3emiieit. Cuia ympy7 roctu. 3akoH I'yka. Cuna Tpenus. Buisl Tpenus:
TpEHHE IIOKOS, TPEHUE CKOJIBKCHUS, Tpenne Kadenws. PopMyna s pacyera CHIBI TPEHHS
CKOJIBXCHHUS. Koaq)(bnuneHT TPEHHSI CKOJILXKEHHS. IIpumeps! TIOJIE3HOTO MPOSBIICHHS TPEHMS.

Hp}IMOJII/IHeI/IHOG u KpI/IBOIIHHCI/IHOC JBHKCHUC. I[BI/I)KGHI/IC Teja 1mo OKPY)KHOCTI/I C IOCTOSIHHOM
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O MOJYJIIO CKOPOCTBIO. [[eHTPOCTPEMHUTENBHOE YCKOpeHHe. MICKyCCTBEHHBIE CITY THHKH 3emun.
IlepBas KOCMHYECKas CKOPOCTh. BTopas KOCMHYECKas CKOPOCT. VMmyisc Tena. 3aMKHyTas
cucTema Tenl. VI3MeHeHHE HMMITYThCOB Tel IPH HX B3aMMOJICHCTBUH. 3aKOoH C€O7 XpaHEHHUS
pMmynsea. CyIHOCTh M NPHMEDHI - PEaKTHBHOTO nBmwkeHns. HasHauenue, KOHCTPYKIHS H
IIPHHIMMI JeHCTBHS paKeTsl. MHOTOCTYIIEHYATIe PaKEeThL. Pa6ota cuibl. PaboTa CHIBI TSOHKECTH
¥ cuiIbl ynpyrocti. KoHcepBaTUBHBIC CHIIBL. [ToTenuuansHas sHeprus. [loTeHIMaNbHas SHEPIHs
ynpyrogedopmupoBanHoro —Tena. KuHeTmdeckas —SHEPrHA. Teopema 00 H3MEHEHUH
KUHETHYECKOH SHEPTHH. 3aKOH COXPAHEHHS MEXaHUIECKOH SHEpTHH.

@poHTAILHBIE JabopaTopHbIe padoThI

1. VccrieioBaHue paBHOYCKOPEHHOTO IBIKEHHS 0€3 HadalbHOH CKOPOCTH.
2. VI3Mepenue ycKOpeHHs CBOOOHOTO Ma/ICHHUSL.
3. ‘OmnpenencHUE XECTKOCTH NPy KHHEL ‘

IL.MexannuecKkue KojeGaHus U BOJaHbL 3BYK (15 1)

Ipumepsl KoMebaTenbHOro JBikeHus. OOmue HepThl pasHoo6pasHbIX Kkonebanmii. JlMHaMuKa
KOJIeOaHHil TOPH3OHTATFHOrO IPYXHHHOTO MasATHUKA. CeoGommble KonebaHus, KoyieOaTebHbIe
CHCTeMBl, MAjTHUK. BeTMdHHbI, XapaKTepusykomue KonebGaTenbHOe JIBIDKEHME: aMIUTUTYa, MEPUOL,
yacToTa, ¢aza koneOaHuil. 3aBUCUMOCTD ITEPUO/IA M YaCTOTHI KoJIeOaHMI MasATHHKA OT IJIMHBI €r0 HUTH.
[apMoHHYecKHe KoyeOaHud. MaremaTHIecKui MAasTHHK. IIpeBpaleHie MEXaHUYECKOH ' SHEpruH
KoNeGaTeNbHOM CHCTeMBl BO BHYTPEHHIOW. 3aTyxalomue KonebGaHus. BBIHYXICHHbIC KOJIeOaHMs.
YacToTa YCTAHOBHBIIMXCS BBHIHY)KICHHBIX KOJMeOaHHH. Y CIIOBUS HACTYIUICHUA U ¢uzMyecKas CyUHOCTb
SABJICHHS Pe30OHaHCA. YdeT pe3oHaHCa B mpakTuke. MexaHu3Mm paclpoCTpaHCHHs konebaHuil B cpele.
Vnpyrue Bonubl. Ilonepedsble ¥ MPOJOJBHBIC YNPYTHE BOJNHBI B TBEPIBIX, JKUIKHX H ra3oo0pasHbIX
cpenax. XapaKTepUCTHKHA BOJH: CKOpOCTb, [UIMHA BOJIHBL, YacTOTa, MEPHON koneOanuii. CBA3b MEXIY
STUMH BeIM] YMHamMi. VICTOYHMKM 3ByKa — TeJia, KoJeOmromuecs c yacroroii 16 'm— 20 kI
DXOJOKAIHA. 3aBECHMOCTH BBICOTBI 3BYKa OT 4aCTOTHI, @ TPOMKOCTH 3BYKa — OT aMILTHTY (bl KoJIeOaHUH
M HEKOTOPBIX JIPYTMX TMpPUYHH. Tembp 3Byka. Hamuume cpeasi— HeobXOqMMOe - YCIIOBHE
pacnpocTpaHeHus 3ByKa. CKOpOCTb 3ByKa B pa3jiM4HbIX CpEax. OtpaxeHre 3ByKa. JXO. 3BYKOBOH
pe30HaHC. V .

®poHTaNLHbIE JaGopaTopHbIE Pa0OTEI

4 ViccieIoBaHNe 3aBCHMOCTH TIEpHO/a KoeOaHui Iy KMHHOTO MasTHHKA OT MacChl rpysa H
JKECTKOCTH NPy KHHBL ' - '

5 MccieJoBanHe 3aBHCHMOCTH TIEPHOJIA M 9aCTOTHI CBOOOTHBIX KoeOaHuil HUTSHOr0 MasTHHKA
OT JUIMHBI HATH. ' '

II1.91eKTpOMArHUTHOE moJe (22 1)

VCTOYHMKA MarHuTHOTO moys. 'mmoTesa Awmepa. I'padudeckoe n300pakeHHE MArHUTHOrO
mons. MarHuTHBIE JIMHHM HEOJHOPOJHOro H ofHOpOMHOro MarsuTHOro mojs. CBs3b
HAIPABIICHHs JTHHHEH MATHATHOTO TOJS, CO3XAHHOIO IPOBOJHHUKOM C TOKOM, C HAIPaBJICHHEM
TOKa B MPOBOJHKKE. IIpaBuiio OypaBuHKa. IIpaBHiIO TIPABOH PYKH JUIA conenonza. JleficTaue
MATHHTHOTO TOJIS Ha IPOBOJHHK C TOKOM M Ha JBEDKYIYOCS 3apKCHHYIO yactuny. [Tpasuio
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neBoli pykd. WHAYKIHMsS MarHUTHOIO ITOJIA. Moy/is BEKTOpa MarHMTHOH HHIyKIHH. Jluaun
MATHATHOM MHIYKUMM. 3aBHCHMOCTb MAarHMTHOTO IOTOKa, MPOHH3BLIBAIOMICTO IUTOIIAb
KOHTYpa, OT MOy BEKTOpa MArHATHOH HHIYKIMK MarHUTHOTO MOJIL, OT IUTOIIAM KOHTYpa H
OpHEHTAIMH IUIOCKOCTH KOHTYpa IIO OTHONIEHHUIO K JHHHAM MArHUTHOM HHIYKIMA. OIBITBI
dapanmes. [Ipuunna BOSHHKHOBEHHS HHAYKIMOHHOTO ToKa. - OmpeneneHue  sSBICHUS
9JIEKTPOMATHUTHOM ~MHAYKIMH. TEXHHYECKOE —MPUMCHCHHC gBJI€HUA. BO3HHKHOBCHHE
HHayKuHOHHoro‘ TOKA B AIIOMHHHEBOM KOJIBIE IPH M3MEHEHUH IPOXOIAMIEro CKBO3b KOJBIO
MArHHTHOrO moTOKa. OIpe/eNicHue HampaBlICHUS HHIYKIIHOHHOIO TOKa. [Tpaswio - Jlenna.
SIBeHUs CAMOMHAYKIHH. VHIYKTHBHOCTb. OHEPrUs MarHMTHOTO IIOJI TOKA. [TepeMeHHBII
SJIEKTPUIECKHN TOK. DJIEKTPOMEXAHMICCKHI MHITYKIMOHHBIH reHepaTQp (kak TpUMep —
rugporeneparop). I'paduk 3aBHCHMOCTH CHIIBI TIepeMeHHOro ToKa oT BpemenH. [loTepy sHepruu
B JIDII, cmocoGbl yMeHbIIeHHs MOTeph. JleHCTBYIOIME 3HAYCHMS HANPDKCHAA M CHIIBI
IIepeMeHHOro Toka. HasHaueHue, yCTpPOHCTBO M IPHHIIAI neficTBus TpaHcopMmal Topa, €ro
NpuMEHEeHHe IIpH Iepenaye dIEeKTPOSHEPTHH. DNIEeKTPOMAarHUTHOE MOJIE, €ro HCTOYHHK.
Pasiuume  MEXIy  BHUXDEBHIM  OJEKTPHYECKAM M DJIEKTPOCTATHICCKMM  IOJLAMH.
JNEKTPOMArHATHBIE BOJIHBL: CKOPOCTB, IOIEPEIHOCTD, JUINHA BONHDIL, PHHHA BO3HUKHOBEHHS
BonH. IlomydeHHWe M  pETHCTpamys SNEKTPOMATHWTHBIX ~ BOJNH.  BBICOKOYAaCTOTHBIC
3IEKTPOMArHUTHBIE KONEOaHWs M BOJHBI — HeoOXOMUMEIE CPEACTBA UIA OCYLICCTBIICHHS
pamuocsssn. KoeGaTenbHbIH KOH] Typ, HONy4eHHE SICKTPOMArHUTHAIX Konebanmii. @opmyia
TomcoHa. Pammocsssb. BIOK-cXeMa epe/JaoIiero i IPHEMHOT0 YCTPOHCTB UL OCYIIECTBICHHS
paIHOCBA3M. AMIUIMTYHAA MOMY/SUHS M JETCKTUPOBAHME BBICOKOYACTOTHRIX KOJICOaHUM.
Untepdepennus u audpaxius ceeta. CeT Kak 9acTHBIM CiIy4ail 3J1eKTPOMAarHWUTHBIX BOJH.
Jluamasod BHAAMOTO H3JIy4eHWs Ha IKaje OIEKTPOMAarHMTHBIX - BOJH. YacTuisl
3JIEKTPOMArHUTHOTO H3JyICHHS — ¢$OoTOHBI (KBaHTLi). DHeprusi kBaHTa. OTHOCHTENbHBIA H
aB6COIOTHBIHA MOKa3aTeH MPEIOMIICHAS CBETa, UX ¢usudeckmit cMpICT. OPOHT BOJHBL SIBnenue
JHCIepcHH. PasnoxeHHe Mydka Oenoro CBeTa B CICKTP. IMonyyenwne Oenoro cBeTa IyTEM
CIIOXEHHS! CIIEK] TPaTbHBIX IIBETOB. IBera Ten. HasHadeHHe M yCTPOMCTBO crektporpada H
cnekTpockora. THIBI ONTHYECKHUX CIHEKTPOB. CIUIOImHOM M JIMHEHYaThie CIEKTPHI, YCIOBHUSA HX
nonydenus. CHOEKTPHl HCIYCKaHHs H MOTJIOMCHHS. ATOMBI — ncrofnmxn H3ITy4YEHUs
¥ moriomeHus ceta. 3akoH Kupxroda. CreKTpanbHbIM aHaHA3 :

®poHTAIbHDbIE JabopaTopHbIE PadOTHI

6./I3ydenne SBICHAS IEKTPOMArHATHON HHIyKIHH.
7.HabmroeHre CIUIOIIHOTO ¥ JIMHEWYATHIX CIIEKTPOB UCITY CKaHUS.

IV. CtpoeHue aToMa H aTomHoro siapa (18 1)

PanuoakTuBHOCTG. CJIOXKHBIA COCTAB PAJHOAKTHBHOTO H3IyYeHHs. AJbba-, Ocera- M ramMma-
gactunsl. Mozens atoma Tomcona. OIBITEI Pesepdopna mo pacceﬂHmo anb(a-JacTull.
TInaserapHas Mozens aroma. Iloctynaret bopa. OOBsCHEHHE M3IyYeHNU U IOMJIOMEHUS CBETA
PammoakTrBHOCTH. CIOXHBIA COCTaB PajiOAKTHBHOTO H3JTYICHHA. Anbda-, O6era- ¥ ramMma-
qacTunsL. Mozens aroma Tomcona. Ombitsl Pesepdopna no paccesiHuio D-gacTan. [TnanerapHas
Monens atoma. Iloctynmatel Bopa. OGbsCHeHUE H3JIYICHHS M IOTIOMICHUS CBETAa aroMami H
IPOVCXOXACHHUA JIMHEHIATBIX CIIEKTPOB Ha OCHOBE IIOCTYJIaToB bopa. HpéBpameHm saep Ipu
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paMOAKTHBHOM paclajie Ha IpuMepe anbda-pacrnaia pajius. O6o03HaYeHHE AP XUMUIECKUX
3eMeHTOB. MaccoBoe M 3apsa0Boe 4Yuciia. 3aKOH COXPaHEHHs MacCOBOTO 1HCIIa U 3apilia TIpH
PaNMOAaKTHBHBIX IpeBpallenusx. llepuoxn nonypacnaz[a PAIMOAKTHBHBIX BEIIECTB. 3aKOH
pammoakTHBHOTO pacnana. Hasnadenue, yCTPOHCTBO M NPUHIIAII JEUCTBHS CUETYHKA I‘enrepa U
kamepsl BuibcoHa. BriOuBanme am,(ba—qacmuaMH IPOTOHOB K3 SAN€EpP aroma a3oTa.
Ha6monenne ¢otorpaduii  oOpasoBaBmIMXCS B  Kamepe BuibcoHa TpEeKOB YacTHIL,
yYacTBOBABIIUX B siepHOH peakiuu. OTKPBITHE U cBoiicTBa HelTpoHa. IIpOTOHHO-HEHTPOHHAL
MoJienb Aapa. Pu3HIecKril CMBICI MaCCOBOTO M 3apAI0BOr0 HCEIL. OcobeHHOCTH ;mepﬁmx CHIL.
M3oTomsl. DHEprus cBA3K. BHyTpeHHSI SHEPIHs aTOMHBIX SAIEP. 3aKOH O B3aUMOCBSA3H MacChl
SHEpPruu. Jedext Macc. BoineneHune Wi HOMOIIEHAE SHEPTHH B SICPHBIX PEAKIIAAX. Tlenenue
Anpa ypaHa. BplneneHHe SHEPrHU. YCIOBHS INPOTEKAaHHUS YIPaBIIAEMOH IEIHOH PEeaKIuy.
Kpurnyeckas Macca. Hasnadenue, yCTpOMCTBO, IPHHIIHII nencmnx SIIEPHOTO DPEaKTopa Ha
MeJ] JIEHHBIX HeiiTpoHaX. IlpeoOpasoBaHHE OJHEPTHH sIep B OJICKTPHYCCKYIO IHEPTHIO.
AtomHas odHepretuka. IIpemmymiectBa M HENOCTaTKA ADC mepen IpyrHMH BHIAMH
9JIEKTPOCTaHLIMA. Bronoruueckoe aeiicteue panuanyy. OuU3MYeCKUe BEIMIMHBL IMOTIOMCHHA
no3a M3IydeHus, Ko3((HUIMEHT KavyecTBa, SKBUBAJICHTHAs 1033 BiusHue paauoaKTHBHBIX
H3NyYeHHil Ha JXuBbIe opraHu3MbL Ileprox momypacnana paqHOaKTHBHBIX BCIICCIE. 3aKkoH
pamuoakTuBHOro pacnafa. Crioco0bl 3alllUTEl OT PaTHaliiy. VcioBus MpOTEKaHKs U IMPAMEPHI
TepMosIepHBIX peakiuii. Vicrounuku sHepruy CoJHIa U 3BE3 /]

®poHTAILHBIE naﬁopampnue padoTsl

8 M3yueHne JeTeHus spa aToMa ypaHa 1o gororpaui TpeKoB.
9.Mi3y4enye TPEKOB 3apsDKEHHBIX JaCTHI( IO FOTOBBIM dororpadusam.

V. Ctpoenne u 3Bonionus BeeneHHOM (5 q.)

BroJorHyecKkoe NeiicTBre papanyy. Ou3ndecKue BETMYHHBL MOITIOMCHHAs 11032 H3JYICHH,
Ko3(HIIEHT Ka4eCTBa, SKBUBATICHTHAs [03a. BIHsAHNE paOaKTHBHBIX U3JIy4CHUI Ha )KHUBbIC
opranu3msL. Ilepros moypaciajsa paJuoaKTHBHBIX BEIICCTB. 3aKOH paJHOAaKTHBHOIO pacmaja.
Crioco0bI 3aIMUThl OT paadalii. YCIOBHsS IMPOTCKaHUs U NPUMEPHI TEPMOANEPHBIX pealcunn
Hcrounuku sHepruu ConHba u 38€371

VI. Htorosoe NMoBTOPEHHE H Pe3ePBHOE BPEMS 8 )
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Paspen 3. TEMATHYECKOE ILJIAHUPOBAHWE

7 KJjacc
No HauMeHoBaHHe O6mee | Komuuec -| Komuuec | OcHOBH
paszenoB KOJIHYe TBO TBO 1305
CTBO KOHTpOJI | Jlabopar | Hampasi
4acoB BHBIX | OPHBIX EHHUS
pabot paboT | BocIHTAT
: eJIBHOM
IeATENbH
o OCTH
1. | ®usuka u ee poib B IIO3HAHUH 3 - 1 2,6,8
'OKPY>Karolero Mupa ,
2. | IlepBoHa4aibHBIE CBEICHHS O CTPOCHMHU 4 1 1 6,8
BelllecTBa i
3. | BzaumogeiicTBUE TEI 24 3 6 6,8
4. | JlaBnenue TBepABIX Tel, XXUIKOCTEH H 20 2 2 6,8
rasoB :
5. | PaboTa ¥ MOIMHOCTH. DHEPIHUs 13 1 2 6,7,8
6. | Peseps 4 - -
HUTOI'O 68 7 12
8 kiace
No - HammeHnoBaHue O6mee | Komuec | Komuyec | OcHOBH
pa3nenoB KOJIHYe TBO TBO: 13
‘ CTBO KOHTpOJI | yabopar | HampaBl
4acoB BHBIX OPHBIX E€HHUS
pabot paboT | BocHHTAT
' eJIbHOMI
IeATENbH
_ OCTH
1 TemioBsle IBICHUS 22 2 4 6,7,8
2 | DeKkTpuYecKUe sIBICHUS 27 2 5 6,7,8
3 | DneKTpOMarHuTHEIE SBJICHUS 5 1 - 6,8
4 | CBeTOBEIE SBJICHUSA 11 1 1 6,8
Peseps ‘ 3 : '
UTOIro 68 6 10
' 9 kjace '
Ne HaumeHnoBaHue O6mee | Konuuecr | Kommdect [OcHOBHEIE
pa3nenoB KOJIMYeC BO " BO HarpaBJieH
TBO | KOHTpOJb | 1JabopaTo ust
9acoB HBIX PHBIX  |BOCIIMTATE
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pabot pabot JBHOM
ZEATEIHHO
» . CTH
1 |3axoHBI B3aUMOAEHCTBUSA u JBYDKEHHS TN 34 3 2 6,8
2 | Mexanunyeckue KojieOaHus ¥ BOJIHEI 15 1 3 6.8
3 |DiekTpoMarHMTHOE moJie 22 1 2 6,8
4 CTpoeHne aroMa H® AaTOMHOIO  SJpa. 18 1 2 68
Vcrionp30BaHKe SHEPTHH aTOMHBIX SJIEP »
5. _CTpoeHne ¥ 9BOJIFOLIHSA Bcenennoi 5 - - 6,7,8
6. |Pe3seps (ImOBTOpEHHE) 8
HUTOI'O 102 6 . 9
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