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TlosicHHTEIbHAS 3ANHCKA,

Hacrosimas pabouas mnporpaMma COCTaBjeHa HA OCHOBAHWH CIEAYIOIMX HOPMATHBHBIX H

METOAHYEeCKHX JOKYMEHTOB:

denepanbHbiii 3axon ot 29 nexabps 2012 r. N 273-03 "06 obpasosannu B Poccuiickoit Genepauin” (pen.
26.07.20191.);

Ipukaza MuuoGpuayku Poccuu ot 17.12.2010 Ne 1897 (pen. or 31.12.2015) "O0 yTBepIKIAEHHH
(henepanbHOro roCyIapCTBEHHOr0 00pPa30BaTEIbHOIO CTAHAAPTA OCHOBHOTO o0uero odpazoBaHus";
OOIT 000 Yactroro o6pazoparensroro yupexaenus Jlnnes Nel «CnyTHHK», YTBEPIKAEHHOI NPHKas3oM
Ne 34-on o1 08.09.2015 r.

Tonoskenus 0 paboueil mporpamme yu4ebHOro npeMeTa, Kypea, IMCIMIIHHBL (MOZYJIs) B COOTBETCTBUM
¢ ®I'OC B yacTHOM 06wEeobpazosarensHoM yupeskaennn — JInneit Nel «CryTHHKY, yTBEPKAEHHOTO
npukasom Ne 209-ox1 ot 28.08.2019 r.

aBTOpcKas mporpamma «MeTozp! petuenns dusnueckux sagaw B.A. Opyos, 10.A. Caypos, - M.:

Hpoda, 2015

Kabapauna C .M. Usmepenue Gpusnueckix BenuuuH. DMeKTuBHbIA Kype: MeToanueckoe nocobue / C.H.
Kabapmuna, HH., HU. ledep. — M.:Bunom. Jlabopatopus 3nanmii, 2015.

r[[J'IFI peanM3alni MporpaMMal HE NpeanoaaraeTcs HCINOJIE30BaAHHE AJIEMEHTOB y‘!@ﬁHO-METOJIHHECKOFO

KOMIJIEKCA.

Ilesin 1 334244 HHAHBHAYAJIbHO-TPYNNOBBIX 3AHATHIL

Lles11 MHIMBHIYAIBHO-TPYNIIOBBIX 3aHATHI «MeToab! peteHus Pusnyeckux 3anaw» (nanee UI3):
pa3BHTHE UHTEPECA K (PU3NKE U PELIEHNIO PHU3MUECKUX 3a/ad,
pacuMpeHye U CucTeMaTu3anns 3HaHHI 10 (PU3HKE NONTYUEHHBIX TIPH U3YUEHHH 00u1e00pa30BaTEILHOrO
Kypca LIKOJIbHOM MPOrPaMMBI;
(opMupoBaHue MpeACTaBIeHNUIt 0 KNaCCH(QUKALMY H METONAX PELIeHHS IIKOJILHBIX pusmueckux 3a1ay;
COBEpLIEHCTBOBAHME TOJYYEHHBIX B OCHOBHOM KypCe YMEHWH; yCBOCHNE obyuarommucs  oOmmMx
anrOpUTMOB PELIeHHs 3aa4 Pa3HOoro THIA,
(opMEpOBaHHE MPAKTHUECKOrO OMbITA, OPMEHTHPOBAHHOTO HA BpIOOP AanbHeiiwero npoduns odyueHns
1 1poheCCHOHATBEHOE CaMOOTIPEIENICHHE,
MOATOTOBKA YHAIIMXCS K HTOTOBOI aTTecTay B hopme OI'D no QusKKe Ha NOBBILLIEHHOM YPOBHE.

Jloctmkenue Lesieii 00eCneunBaeTcs PeLIeHHeM CISYIOIHX 3aaa:
paciupenue 00yUAIOUMMUCS 3HAHMIT O TEMJIOBBIX H 3JICKTPOMArHHTHEIX SBJCHUAX HA MOBBILICHHOM
YPOBHE,
3HAKOMCTBO OOYUAIOIIMXCS C PA3HBIMU BHIAAMHU KJacCHprKaruu bu3MUECKHX 3ana4 1 OOWHUMH
aNrOpUTMAMK PEeLIeHHs 3a1a4 PASHOro THNA;
dopmuposatie y 00y4arommxcs yMeHuii BbIOMpaTL Hanboee IGHeKTHBHbIE METO/IbI PELIEHHS NPH
JAHHDIX YCJIOBUAX 3a7a4i U PHMEHSTD aIrOPUTMbl €€ PELeHHs NaHHLIM METONOM,
dbopmuposanue y 00yUaIOLIMXCsl YMEH Ui BBITOJIHATD IKCITEPHMEHTAILHBIC UCCIIeI0BaHH .,

Mecro kypca UI'3 B yuebHom niiane

VuebHbrit nuian Jluues onpenensier oduuii 06beM kypea 68 4acos (2 uaca B Henemo). MI'3

MpeHA3HAUeHbI AUl 00yUalomuXces 8-X KNaccos, OpHEHTHPOBAHHBIX HA eCTEeCTBEHHO-MATEMATHYECKHH
npodusib 00yueHus.



ILnanupyembie pe3yabTaThl,

O6yuatommiics, BeIOpaBILKLT JaHHbIH NEKTHBHBIN KyPC H MPOILEILIHH €ro, NOIyYHT BO3MOKHOCTD
3aKPENHTh M PACUINPUTD MPEAMETHBIE, METAIIPEAMETHbIE PE3YJIbTaThl 00y 4eHNUs, OJYHEHHbIE PH H3YHCHHSA
6a30BOr0 Kypca LIKOJIBHOM MporpamMmsl o (Gusnke, TOBLICHTb yPOBEHb CHOPMHUPOBAHHOCTH
YHUBEPCATBHBIX y4eOHbIX AeHCTBHI (PEryIATHBHBIX, O3HABATELHBIX, KOMMYHUKATHBHBIX).

JIHYHOCTHbBIE Pe3yJIbTATHI
1. TOTOBHOCTb M CIIOCOOHOCTE K OCO3HAHHOMY BbIOOPY M MOCTPOEHHIO NalbHEHIEH HHANBUAYAIbHOM
TpaekTopuy 00pa3oBaHus Ha 6a3e OPHEHTHPOBKH B MUPe npodeccHii u npodeccuoHanbHbIX
NPEeAnoYTEeH i, C y4eTOM YCTOHYMBLIX TO3HABATE/ILHBIX HHTEPECOB.
2. ChHopMHPOBAHHOCTH L(EJIOCTHOrO MHPOBO33PEHHS, COOTBETCTBYIOLIErO COBPEMEHHOMY YPOBHIO pasBHTHA
HAYKM M OOINECTBEHHOM NPAKTMKM, YYHTHIBAIOWIEr0 COLMATBLHOE, KyJbTYPHOE, S3bIKOBOE, NyXOBHOC
MHOroo0pasne COBPEMEHHOr0 MHpA.

MeTanpeameTHbIe Pe3yabTAThI

Peryasitusubie YV /I

1. VMmeHHE CAMOCTOATENBHO TUJIAHHPOBATH MYTH AOCTHXKEHHS LEJIeH, B TOM YHC/IE aJbTEPHATHBHBIC,
0CO3HaHHO BEIOMpaTh HanGonee addexTHBHbIE CIOCOGE! PelueHus y4eOHbIX H MO3HABATE/IbHBIX 3a/a4.
Obyuatomuiica cModicem YCOBEPIICHCTBOBATL HABBIKMI  ONPENC/ATH HeoOXoaMMble HEHCTBHS B
COOTBETCTBMM C yueOHOW 3amadeidl M COCTAaBJATh QJFOPUTM WX BBINOIHEHHS, 000CHOBBIBATE M
OCYLECTBIATH BbIGOP Haubonee 3hhexTHBHBIX CnOCcOO0B pereHus 3aaH.

2. VMeHHe OLEHHBATH TIPABHJIBHOCT BBIMOJNHEHHsS ydeOHOW 3amaun, COOCTBEHHBIE BO3MOXHOCTH €€
petuenns. QGyuaIouguiica cMOodicem yCOBEPIIEHCTBOBATb HABBIKH: ONPEAEIATE KPUTEPHH NPABHILHOCTH
BHIOJIHEHMS. Y4eOHOM 3aaun; aHANW3UpoBaTh M OOOCHOBBIBATH MPHUMEHEHHE COOTBETCTBYIOLLCrO
HHCTPYMEHTAPHS [UIsl BBINOHEH s yueOHOI 33184 NOJIb30BATHCS BBIPAOOTAHHBIMH KPHTEPHUAMHU OLIEHKH
1 CAMOOLIEHKH.

ITosnasareasubie YY/L

1. VYmenue kmaccuuUUPOBATE 3a0ayu pazHozo mund. Obyuaionuiica cmodcem YCOBEPLICHCTBOBATL
HABBIKH' BbIAENSATH OOLIMIT MPU3HAK; OOBEANHSTb B IPYIIBI O ONPEAENCHHBIM NPH3HAKAM, CPABHUBATD,
knaccuuuupoBaTh 1 06001aTh; NeNaTh BbIBOL HA OCHOBE KPHTHYECKOr0 aHaIH3a.

2. YMeHue CO3aBaTh, IPHMEHATh U MPEOOPA3OBbIBATH 3HAKH M CHMBOJIBI, MOJIEJIN M CXEMbI JUIA PELICHHA
yuebHbIX 3amau. OOYY@IOUUICA CMOJICem YCOBEPUICHCTBOBATE HABBIKH: MECPEBOANTE CIIO)KHYIO MO
coctaBy HHbOpMaLUIO U3 rpadUUECcKOro MM CHMBOJIBHOrO NMPEACTABJICHHS B TEKCTOBOE, U Hao0opoT;
CTPOMTBH AJITOPUTM JIEHCTBHS.

3 PaspuTHe MOTHBALMH K OBJAEHHIO KYJbTypOHl aKTHMBHOIO HCIOJb30BAHUS CJIOBApel M JpYyrux
MOHCKOBBIX CHCTEM. Oﬁ_}"tﬂlﬂ!t{f-tffC}! cMocem yCOBepLL[eHCTBOBaTb HaBbLIKH. ONpPEeaciaTh H606XOHHMbIe
KJTIOUeBbIe MOMCKOBbIE CIOBA M 3aMPOCHI; OCYLIECTBJIATE B3AHMOAEHCTBUE C 3JIEKTPOHHBIMHA MOHUCKOBLIMH
cuctemamu; GOPMHPOBATL MHOKECTBEHHYIO BbIOOPKY H3 MOHCKOBbIX MCTOYHHKOB Ul 00BEKTHBH3ALIUH
Pe3y/bTATOB [OKCKA; COOTHOCHTD MOJIyYEHHbIE PE3YJILTATI MOKCKA CO CBOEH AeSTeNBbHOCTLIO.

Kommyuuxkarususie YY]L
1. VMeHHe OpPraHM3OBbIBATH yueOHOE COTPYIHMYECTBO H COBMECTHYIO ICATENLHOCTH C yauTeneMm u
CBEpPCTHHKAMH; paboTaTh MHIMBUYalbHO W B TPYMIe. HAXOILMTH obmee pewienue; GoOpMynHpPOBATS,
apryMeHTHPOBATh M OTCTAMBATH CBOE MHeHue. QOyuarouiuiics cmodicem yCOBEPLICHCTBOBATL HABBIKH.
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OpraHH30BbIBATH yueOHOE B3auMOAEHCTBHE B rpynmne (ompeaendts oOmme LeH, pacipenesiTh poiy,
JIOrOBapPUBATLCA APYT C APYTOM).

VMeHHe OCO3HAHHO HMCMOJNb30BATh PEUEBbIE CPEACTBA B COOTBETCTBMM C 3anauedl KOMMYHMKALMWH UL
BBIDAKEHHSI CBOMX 4YBCTB, MbICIeH W TOTPeOHOCTEH i TJIAHUPOBAHMA M PEryJsuun CBOEH
neaTensHocTH. Ofyuarouiuiicsa cmodicent yCOBEPLISHCTBOBATL HABBIKH! oTOMpaTh M UCHOJIL30BATH
pe4deBbie CpeacTBa B nmpouecce KOMMYHHKaUHH C APYIrHMH JIIOOBMH, BBICKa3bIBaTh H OGOCHOBblBaTh
MHeHue (CysKJeHHe) U 3anmpallHBaTh MHEHHE MapTHEpa B paMKax AHaJora; NpMHUMaTh peueHie B Xone
ZIMAJIOTA W COTJIACOBBLIBATBH €ro ¢ CODECeMHIKOM.

(DOPMHPOB&HHG H pPasBUTHE KOMIIETEHTHOCTH B 06nacm HCIIOJIL30BAHKA HHd)O].’JMElIIPlOHHO*
KOMMYHHKAIMOHHBIX ~ TeXHONOTHit.  Ofyuaiowguilca  cmodicent  yCOBEPUICHCTBOBATb  HABBIKM
LeIeHANPABJICHHO HCKaTh W MCIIONb30BaTh WH(OPMALMOHHbIE PECYpPChI, HeoOXOqUMble JUIsl PELUEHMS
yueOHBIX M IPAKTHYECKHX 3334 ¢ nomombio cpencts UKT; Benenats WH(OPMALIMOHHbIH ACMEKT 3a/1a4H,
HCTOJB30BATE MOJEb DELIeHHs 3aJa4i; HCIOJb30BaTh KOMIIBIOTEPHbIE TEXHOJOTHH JJis PeLICHHS
yueGHBIX 32144, B TOM YMCIIe: BbIUNCIICHHE, HAIMCAHUE A0KNIAZ0B, pedepaTos, cosnanne npe3eHTalui.

Ilaanupyemble NpeaAMeTHbIE Pe3y/IbTATbI 0CBOCHHS Kypca U3

Obyuarowuiica Hayuumecs:

1.

pa3NMuaTh TPAHMLbl TPUMEHHMMOCTH (HU3MIECKHX 3AKOHOB, MOHHMATH BceoOwmit  xapaktep
(pyHHAMEHTaNBHBIX (PH3MUECKHX 3aKOHOB (3aKOH COXpaHEHHsl JHEPrHH B TEMJIOBBIX MPOLECCAX, 3aKOH
COXPAHEHHs 3IEKTPUYECKOrO 3apsijia) U OTPAHHYSHHOCTb HCTONB30BAHUS HACTHBIX 3AKOHOB,

HAXOAUTD aIeKBATHYIO NPEIJIOKEHHON 3a/1a4e (PU3HIECKyIO MOJIeNb, paspeLuaTh npodiemMy Kak Ha OCHOBE
MMEIOIIMXCS 3HAHMI O TETUIOBBLIX M 3JIEKTPOMATHMTHBIX ABJICHHSX C HCMOJB30BAHHEM MATEMATHHIECKOrO
anmapata, Tak i Npu MOMOLIN METOIOB OLICHKH,

CpaBHUBATH TOUHOCTh U3MEPCHHA (b?lfil-i‘{eCKPIX BEJIHYHUH MO BEJIHYHHE UX OTHOCHTEHBHOﬁ MOrpeuHoOCTH
MU NPOBECHHH TPSMBIX H3MEPEHHUIA;

CaMOCTOSATENLHO MPOBOIAWTh KOCBEHHbIE H3MEPEHHA M HCCISAOBAHUA (Gu3nUecKuX BEIHYHH C
HCTIONB30BAHMEM PA3THUHBIX CIIOCOD0B H3MEpeHHst GU3NIECKHX BETHYHH, BBIOMPATH CPECTBA M3MEPEHH S
C y4eToM HeoOXOIMMOM TOYHOCTH 13Mepenmit, 060CHOBBIBATH BLIOOP crioco0a u3MepeHHs, aeKBaTHOro
MOCTABJIEHHON 3aaaue, NpPOBOAUTE OLEHKY JOCTOBEPHOCTH NOMYYCHHBIX PEe3yNbTATOB,

O6yuarouuiics RO UM 603MOICHOCHLb HAYUUHLCA!

L

HCTIOJb30BAT 3HAHNS O TETUIOBBIX M AMEKTPOMArHHTHBIX SBJIEHMSX H 3aKOHOB (3akoH Oma as yuacTka
nenu, 3akon Jhxoyns-Jlenua u Ap.) B MOBCEAHEBHOH MH3HM Ui obecneuenns 0€30MacHOCTH NpU
ofpaiienny ¢ NpuOOpaMi M TEXHUYECKHMMA YCTPOHCTBAMH, Ul COXPaHEHHS 3N0POBbA H cobsmoneHus
HOPM 9KOJOFMUECKOTO MOBENEHHS B OKPYXKAIOWEH Cpene; MPUBOAWTE TIPHMEPLI SKOIOTHHUCCKIX
nocseacTsuil paboTsl ABUraTeNneil BHYTPEHHEro Cropanus, TErIoBbIX 1 FUAPOJIEKTPOCTAHLKI, BIUAHUS
37eKTPOMATHUTHBIX U3TyUeHMIi HA KU BbIE OPraHU3MbI,

OCO3HABATH LEHHOCTb HAYUHBIX MCCNENOBaHUH, posib (PU3MKH B PaCLIMPEHUH npencrasiaeHuii 00
Opr}KaIOLueM MHDPE U €€ BKJIa4 B y.nqueHHe KauecTBa JKH3HH,

MCTIONB30BATh TIPHEMbl MOCTPOSHHs (DU3UUECKHX MOJENIEH, ToncKa (bOPMYJIHPOBKH [OKa3aTeJIbCTB
BBIZIBHHYTHIX THIIOTE3 N TEOPETHUYECKHX BBIBOJIOB HA OCHOBE SMIUPHUIECKH yCTAHOBJICHHBIX dakTos;
BOCIIPHHMMATE HH(POPMALHIO (PU3HUECKOTrO COMEPIKAHHS B HAYUYHO-TIONYJISIPHOM JIMTEPATYPE U CPEACTBAX
MaccoBoil HHGOPMALUH, KPUTHUECKH OLIEHHBATh NONYYEHHYIO uHGOPMALHIO, AHATU3UPYS €€ COIePIKAHnE
¥ JaHHble 00 HCTOUHNKE HH(OpMALHH,

CO30aBaTh COﬁCTBeHHbIe MUCbMEHHbIEe H YCTHEIE COO6LU.3H'HH 0 d)HSH‘iECKIfIX SBJIEHUAX HA OCHOEE
HECKOJIbKMX MCTOYHHKOB MH(OpMAaLMHU, COMPOBOXKIATb BBICTYIJICHHE npe3eHTalueH, yuuTbIBas
0CODEHHOCTH ayAUTOPHH CBEPCTHUKOB,



Copepsxanue kypea UI'3

1. Knaccudukanus 0a30BbIX QH3HUECKHX 32124 H AJIFOPHTMBI HX pelleHust,

Ioustae «dusnyeckas 3anaua»'. Modeauposanue sgienuii u 06bexknos npupoder.? Guznyeckas TeOpHs
¥ pelleHue 3aa4. 3HaueHue 3a/1a4 B 00yUeHUM H KU3HH. Hayynoiil memoo no3naHus.

IIpsamvie u xoceennvie uznvepenust usuveckux eenuyun, nozpewmocny. OLUEHKA TPAHULL CIydyaiHbIX
norperHocTell n3mepernst. [IorpenHocTi KOCBEHHBIX H3MepeHHi. PacuéT norpelHoCTy npsMbIX U KOCBEHHbBIX
H3MEepEeHUaA Ha NpHUMepe NMPaKTHKyYMa «OnpeneneHne MIOTHOCTH METAJIMYECKOro LIHJ'IHHLIDE])).3 MeTO,[[bI
H3MEPEHUS U ITANIOHBI OCHOBHBIX (1)}13141{801(]1}( BECJIMYHH. HpHMprl OKCIIEPUMEHTAJIbHBIX 3aa4, aJITOPHTMBbI
pelIeHus W KPUTEPHH OLEHHBAHHU. OT‘D&60TK& KPHUTEPHEB OLICHUBAHWA 3IKCIOCPHMEHTAJIBHBIX 3a1a4 Ha
InpuMepe NpaKTHKYMa ({HCCHBHOBEHHB 33aBUCHMOCTH BLITAIKHBAIOLIEH CUJIBI, ,ueif{cmvlomeﬁ HAa MOrpyKEeHHOEe
TENO, OT l".TIV6HHbI TMOrpy>KEeHHA .

Knaccupukarms (Gu3nueckux 3azad mo TpeGOBAHUIO, COAEPIKAHHIO, cnocody 3ananus, crnocody
pemenns. [pumepsl 6a3oBbix 3anau. Kiacenbukanms (usnueckux 3ajad no cnocody peuieHus.Itambl
pemtenus (U3HUECKUX 3a1ad. AHANU3 YCJIOBHS M (DUIUUECKOrO SIBIICHHS, BbIOOp 3dekTuBHOrO Merona
pelleHis, BBIMONHEHHE AITOPHTMA, YHMCIOBOH PACUéT, KPUTHUECKAs OLEHKA PE3yJbTaToB. ANTOPUTMBI
pernenus 6a30Beix 3ana4. Kputepuu OLeHHBAHUA 3a[1a4 Pa3HOro Buja. THIINYHBIC HEAOCTATKH MPH PELIEHHMH
1 ero ohopMIIeHHH.

2. 3a crpaHHuaMH y4eOHHKA: TENJIOBbIE SIBJICHHS.
JIMHAMUYECKHEe U CTATHYECKHE 3aKOHOMEpHOCTH B Teryiosoil Qusnke. Ipaktukym: «llpumenenne

METQJa PIAJIOR JUIS ONpeleNeHud pPasMepoB MOJEKYI M0 dJOTOl“Dad)HHM, no pasmepy narteH». MeTtombl

onpeneaeHne pa3MepoB, Macc, YHCIa MOJIEKYJ B €IHHHLE obbema, ckopocTed Mosekys. [IpakTHKyM:
«Habmonenune 0poyroscrozo deuxcenus». CpaBHUTENIbHAA OLIEHKA MapaMETPOB OPOYHOBCKON YaCTHLbI

M MOJIeKys BelecTs (pabora c Tabmunamm). DKCNEPUMEHTAIBHOE OOOCHOBAHME MOJIEKYJISIPHO-
KuHeTHueCKkol Teopun, ObbsicHenue npumepoB OpoyHOBckoro asrkenns u anddysui Ha ocHoBe

MOJIEKYVIAPHO-KMHETHHCCKHX HDE}ICT&BJ’IEHHF‘I O CTPOEHHH BELIECTBA.

Modeau cmpoenus meepdwix men, seudkocmel u 2a306. VineansHplii ra3 u ypaBHEHHE COCTOSIHHA.
[THesmaTuueckue MexaHuampl. QObscHeHME NaBIEHMS rasa, repefayu JaBleHHA rasaMu Ha OCHOBE

MOJIEKY/ISDHO-KMHETHUECKHX mpejacTaBnenuit u 3akona Ilackans. Msonpouecchl B rasax. CaoiicTBa

peabHBIX ra30B H UX NPUMEHEHHE. Y PaBHeHHEe Ban-nep-Baansca. OcHOBHOE ypaBHEHHE MHAPOCTATHKH.
Tudpasmuveckue mexanusmol. PaboTa ¢ Tekctom: «YpaBHeHHe Bepuyiwmy. OnpenenexHue CKOPOCTH
[OTOKA 1 PACXONA JKHIKOCTH. /leiicmatie JeudKocmit u 2a3a Ha RO2PyvcenHoe 6 Hix meno. Ilnacanue me..

Bosoyxonaaeanue. Pelnenye pacyETHbIX 3a1a4 HA YC/IOBHMA MIaBAHUA TEL. Ocobennoct ¢BOOOAHOM
noeepxuoctH xkuaxoctH. Cmaunpanue. KanumispHble ABJICHHS. PatoTa ¢ TekcTom: "MaoTauns — METOL
OUHCTKH PYIIbl HA OCHOBE siBeHus cMaunBanus”, "TIOBEPXHOCTHOE HATSIKEHHE XKUJIKOCTEH ", [IpakTHKyM:

VisMepeHue MOBEDXHOCTHOrO HATSYKEHHS PA3HBIX JKIAKOCTEl MeToaoM oTpbiBa Kameib. Tersopoe
pacLIMpeHne KXUAKOCTel u TBepabIX Ten. OCOOCHHOCTH TEMIOBOr0 PACLIMPEHHS BOLbI. Kpucrannuueckue
tena. Amopdusie Tena. Kunkue kpuctamsl, [lonumopdusm. AHU30TPONHS KPHCTAIIOB. MexaHu4eckne
W TErJOBbIe CBOMCTBA BELLECTBA DA3HBIX ArpPeraTHbIX COCTOAHMAX. (CpaBHEHHE MEXAHMYECKHX K

TerJIOBbIe CBONCTB pasin4HbIX Belrects (paboTa ¢ Tabauuamu).

| Marepuat, HOTOMHSIONMH 1 YIi1yOIsiomuii cojiepkanye o61eoBpaszoBaTeNbHON IPOrpaMMbl 110 (PH3KKe B paMkax Kypea
HH/IMBHIYAILHO-TPYIITOBEIX 3aHATHH], 3a11CaH OCHOBHBIM TCKCTOM.

2 KypcopoM BbLICIEHDB] TEMBI, COICPIKAHNE KOTOPLIX H3YTACTCsA B pAMKAX Ga30BOH NpOrpaMMsl 10 QU3HKE H PACIIHPACTCS

B KYpCE HHIABHIY ATbHO-TPYITIOBLIX 3aHATHH.

ITojrépkuBaHieM BLUIEICHB! PAKTHIECKUC 3aIaHT Ha pabory ¢ TekcToM M TabIMIaMy, PEliCHHe KaTEeCTBCHHBIN,

PACUETHBIX M AKCIIEPUMEHTAITLHBIX 3a/(ad.,
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[Tonstue «repmoaunHamuueckas (aszan. Pazosbie mnepexonpl. Paborta ¢ Texctom "(dazoBbie
auarpammbl”.  OObsicHeHHe CBOWCTB peasbHbIX Tra3oB, JKUIAKOCTEH M TBEPABIX TeJ, HM3MEHEHHs
ArperaTHOro COCTOSHMS HA OCHOBE MOJIEKYJSPHO-KUHETHYeCKUX mnpezcraBieduii. [lepebiii 3akoH

TEPMOJAMHAMUKH. 3AKOH COXpaHeHus sHepault 6 menjoeovix npoyeccax. Ilpumepbl TemIONepenaun u
TEMJION30NALMH B mpupojae U TexHuke. Pabora ¢ tekcramu: "Bomsnoe ortonsenune". VYpasnenue
TepMoguHamMuyeckoro Oamanca mnpu  temoodOmene. Ipaxtuxym: "Hccnenosanue usmeHeHus

TEeMIIEPaTyphl OCTHIBAOUIEH BOALl co BpemeHeM'", "CpaBHeHue VAENbHBIX TEIJIOEMKOCTEH ABYX
metaos”. Touka pocsl. Temnosele sienenus B atmocdepe. Pabora ¢ rexcramu: "IlepechilienHsiit nap.
Tyman, Tyman u poca. I'eiizeper. Bynkaub". Ilpaxtukym: "Hsmepenue BeanunHbl atMochepHOro
JABIIEHUS, TEMIIEPATYPhI, U BJIAKHOCTH BO3YXA B MOMEIICHUH.

Bropoit 3akon Tepmonuuamuxu. HeoBpatumocTts TemyoBbIX mpoueccoB. Mcropus uzobperenus
TEMJIOBBIX MALLHMH M XOJIOAMIbHUKOB, PadoTa ¢ Texcrom «Oxsakaaiomue cMecuy. 1ennoguie maiuiist i
aK0A02UYECKIE NPODAeMbE NPU UX tcnoas3oeanuu. TTpeobpa3opanne 3nepruu B Tennopbix mawuHax. KI1J1

TeroBbix MatuH, Buael ronnuea. CpaBHeHune yIeNnbHOM TEMI0Thl CrOPaHus PasNUYHbIX BUIOB TOMJHBA
(pabora ¢ Tabmmuamu). YpaBHeHHe TepMOaAMHaMuueckoro Oananca npu cropanuu ronausa. Pacuér KI1/1
neun. [Ipeobpazosanue suepruy B Ternosbix asurarensx. KI1J] TensioBsiX ABUTATENCH.

3. 3a crpaHHUAMH YUeOHHKA: JIEKTPHYECKHE SIBJICHHUSL.

Crioco0Owl snexktpuszauiu Tei. [paHUlbl €ro MPUMEHHMOCTH 3aKOHA COXPAHEHHS 3JIEKTPHUECKOro
3apsja. [lpuMeneHue 3aK0Ha COXPAHEHNS 3aps/a JUlsl PELISHNS 3a/1a4 Ha JICKTPH3ALMIO.

Dnexmpuyeckoe noie kak 0cobwiil 6ud mamepui. HanpsskeHHOCTb dneKTpuyeckoro noJs. [lorenunan
INEKTPHYUECKOro I1oJi TOYEYHHOro 3apsna. 9KBH[‘10TBHLIH&JIBHEI8 MOBEPXHOCTH. Ces3b MEHY
HANPSKEHHOCTLO M Pa3HOCTHK) MOTEHUHAJIOB. ﬂeﬁcmeue AEKMpUYecKo2o noiid HA 3aeKmpuyveckie
3apaobl. JIeficTBUE HIEKTPUYECKOro MO Ha 3JIeKTPUUecKHe 3apsaibl. [IOHATHE O KYyJOHOBCKHX H
cTopoHHHX cuiax. 3akod Kynowa u ero rpanuupl npumenumoctd. [paktukym: Onpejesnienne sapsna
HA3JIEKTPU30BAHHOIO TeJIA.

PaboTa ¢ Texctom: "McTounuky TOKa", YCIOBHA CyIIECTBOBAHHUS dNekTpruyeckoro Toka, OcHOBHbBIE
[10JI0KEHHNs dNeKTPOHHOI Teopun. OObICHEHNE CBOIICTB IM3IEKTPHKOB Ha OCHOBE DJIEKTPOHHOH TEOPHH.
HOBEHBHHG AUIJIEKTPHKOB BO BHCLIHEM SNEKTPHYECKOM  TOJIC. CDaBHeHHe L[H3II€KTDHL~ICCKOE
NPOHKMLAEMOCTH PAa3HbIX cpe (paboTa ¢ Tabauuamu). DeKTPeTsl i cerHeToekTpuku. Pabora ¢ TekcTom
"[besosnextpuuectso". OObicHeHHEe CBOWCTE [POBOJHUKOB HA OCHOBE 3JIEKTPOHHON TEOPHH.
[loBenenne NPOBOJHHKOB BO BHELIHEM 3JIEKTPHYECKOM ToJsie. DNEKTPUYECKUH TOK B MeTamiax,
DeKTPHUECKHit TOK B PAacTBOpaxX M pacruiaBax dsektponutos. Pabora ¢ texcrom: «lIpumenenne
SNEKTPOIH3a B TEXHHKEY. DNEKTPHUEeCKUH TOK B rasax. Bujbl paspsnos u ux npumenenue. Pabora ¢
texctoM "Daextpuueckas ayra." [Tnasma kak 4eTBEPTOE arperatHoe COCTOAHUE W €€ MPUMEHEHHE B
TeXHHKE. DNeKTpuueckuil TOk B Bakyyme. Pabora ¢ rtexcrtom: "llpumeHeHne TOKa B BaKyyme B
TexHHueckrx yerpoiicteax". OObsicHenue CBONCTB MONYNPOBOAHUKOB HA OCHOBE JIEKTPOHHOMH TEOPHH.
DnekTpuueckuii Tok B nosiynposoaHukax. Pabora ¢ texcrom: "llpumeHeHHE MONYNPOBOAHHKOBBIX
npubopos". AHalH3 BOJLTAMIIEPHLIX XaPAKTEPUCTHK PA3HBIX 3J1eKTPUUECKUX YCTPOICTB

3.’?6!(”1})1!‘180!{‘08 conpomueneHie }’.'}’_}OGO()HHKOG, CDHBHGHHG YAEJIBHOrO CONPOTHBICHHA PA3HBIX
marepuanos (pabora ¢ tabmuuamu) 3aBUCHMOCTb COMPOTHBIIEHHS MATEPHAJIOB OT TEMIEPaTypsl.
CBepXMPOBOAUMOCTL. PacuéT conpoTHBIEHNs NPOBOIHUKA TIPU 33J1aHHON Temneparype. XuMH4ecKoe
nelicTBHE SJIEKTPUUECKOro Toka. PelueHue 3anady HA NPUMEHEHHE XUMHYECKOro JEHCTBHUS TOKA B
TEXHHKE.

HD&KTH‘KVMZ {{BKCUEDHMGHTGHBHM NpoBepKa 3dK0oHa Oma JUTA ydacTKa LETTH. HDHKTHKYM:
"UccnenoBaHus 3aBUCHMOCTH CHJIbI AJIEKTPHYECKOr0 TOKA B PE3MCTOPE OT HANPS/KEHHWA HA €ro KOHUAX.
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OnpeneneHne 3NEKTPUYECKOr0 CONPOTHBJIEHHE pe3HcTopa', [pakTikyMm: "OKcrepuMeHTaNbHAS
IpOBEpKA MpPaBHJIA JUIsl CUJIbl TOKA W HANPUKEHHA NPH  MMOCJENOBATEAbHOM COENMHEHHM IBYX
INPOBOAHHUKOB. BKCHGDHMGHTMBHM [IpOBEpPKa TIIpaBHla JMd CHJBI  TOKA ©W  HANPSMKEHHA [pH
napajnjgeabHoOM COEOMHEHHH IOBYX I'IDOBO)E[HHI{OB". [&)HMCHGHHB 3aK0OHa Oma O VUACTKAa Lenud g
pacyéra JJeKTpPUYUeCKUX LIEneil CO CMEINaHHbIM COSMMHEHHEM. 3AKOH COXPAHEHUE DSHEepruM mpu pabore
9JIEKTPOHArPEBATENBHBIX TPUOOPOB U AIEKTPUUECKUX JIAMII. DNEeKTPOaBIIKYLIAs cua. 3akon OMa s nomHoi
uer. [pumenenne 3axona Oma juist nonHoit ternu. [pasina Kupxroda. [pumenenve npasui Kipxroda.

[Mpaktuxkym: "Onpenenenus paboTel 3JeKTPUYECKOro Toka Ha pesuctope. Onpenenenue KITJT
YCTAHOBKHM € 3JIEKTPUYECKMM HarpeparesieMm." DJleKTpUUECKHe LENMH C KOHJAEHcartopaMu. Pacuér
JNEKTPOEMKOCTH M 3JIEKTPOIHEPrHH, 3anacEHHON B 3apsKEHHOM KOHIEHCATope.  DeKTpHHYEeCKHe
asyeHus B atMochepe. PaboTta ¢ Texcramu: «MosHusg, MoJHUS U rpomy.

[Tpasuna 6e3onacHocTy npyu padoTe ¢ IEKTPUYECKHUMH YCTPOHCTBAMH.
4. 3a crpannuamu yueOHHKA: MATHHTHBIE SIBJICHHSL.

Maznummnoe none xax ocobwiii sud mamepuu Cnocodbl 0OHAPYIKEHHS MArHUTHOIO nojist. [IpakTHKyYM:
"TlonyyeHHe CHEKTPOB MATHHTHBIX IONEH MMOCTOSHHBIX MATHUTOB PasHOH (OpMbl M B3aMMOAEHCTBUS
IOCTOSIHHBIX MAarHUTOB". Maznummnoe noae npamozo moka u kamywxu ¢ moxkom. Cuna Amnepa. Pacuér
JIeMCTBUS MArHUTHOrO I0JIs HA NPOBOAHUK C TOkoM, MaruuTHOe moJjie apwkyierocs sapspa. Cuna
Jlopenua. PaboTa ¢ texcramu: «Perucrpauus 3apsokennbix yactui,. Lluknorpon. Mace-cnektporpady.
Maznumnoe noae nocmostineix maznumog. 3aumtHas (QyHKuUMs amacnumnozo none 3emau. Pabora ¢
texcToMm: «Ilonspubie cusnua». CpaBHEHHE MACHHUTHBIX XapakTepucTHK muaHeT COJHEYHOH CHCTEMBbI
(pabota ¢ Tabmuuamu). MarHuTHbIE CBOICTBA BELECTBA: Napa-, qua- u Gpeppomarsetuku. [Ipumenenue
MTOCTOSIHHBIX MAarHUTOB B TEXHHKE.

MaruuTHoe JeHCTBHE DJIEKTPUYECKOrO TOKA. OJIEKTPOMArHHUTBI. DJIEKTPOMATHHTHOE pejie.
DnexTpousmepuTessHbie npudopst. Pabora ¢ Texcrom: dMaruuTHas nogseckay. OOwpacHeHne npuHuUna
JEeHCTBUSA TEXHUYECKHX YCTPOUCTB, OCHOBAHHbBIX HA MATHUTHOM JIEHCTBUH TOKA.

5. 3a crpannunamu yueOHHKA: CBETOBbLIE SIBJICHHS.

[psamonuneiinocms pachpocmpanenue céema. OObICHEHNE JIYHHBIX M COJHEYHBIX 3aTMEHHH HA
OCHOBE 3aKOHA NPAMOJIMHEHHOr0 PacnpoCTPaHEHHE CBETA.

3aKOH COXPaHEHHs 9SHEPrMM NpPH CBETOBBIX sBjeHMAX. CpaBHEHHME IMOKa3aTeseil OTPaKeHHs,
NpeNOMJISHHS M TIOTJIOLIEHUS Pa3HbIX cpel (paboTa ¢ TabIMIIAMH).

3axon ompascenun ceema. Buapl oTpakeHus cBeTa NOBEPXHOCTHIO. [locTpoenne n3obpakeHue
npeaMeTa B cepuueckux 3epkanax. SIBieHue MONHOrO BHYTpeHHero otpaxenus. OObacHeHue
MPOSIBJIEHHS MOJHOrQ BHYTPEHHErQ OTpaKeHUs B MPUPOAEe Ha OCHOBE 3aKOHOB r€OMETPH YECKOM ONTUKH.

OnTuueckue sBaeHus B atMocdepe 3eMiu: nagaroline 38€31pl, NOIAPHbIE CUAHNS, Payra, Napreju.
PaBora ¢ texcramu: «Mupasu, Haceiennoets usera Ansbeno 3emun. Iano u penuby. CpaBHenne
ansbeno muaner CoHeuHOI cucTeMbl M MX CIYTHUKOB (paboTa ¢ Tabnunamu).

Jlunzer. Poxycnoe paccmosnnue u onmuyveckas cuna aunset. Ipakrtukym: «Onpenenenns HoKycHOro
DACCTOSHUA JIMH3LI PAsHbIMU criocobamu. OnpeneneHne ONTHYECKONW CUIIBL cUCTeMBbl JuH3». Toukas
naunza. Gopmyna ToHKOH cobuparoweit aun3bl [puMenenne HOpMyJibl TOHKOM JHH3bI 8 pacuéra
XapaKkTePUCTHK H300PaXKeHHs.

[az kax onmuueckas cucmemda. 3penue nsyms rnaszamu. JlansHomep. Merton napasakca.
ITepcucTeHUus - KAK NPOABJIEHUE HHEPLKH 3peHus. MCrnonb3oBaHue HHEPILHH 3PEHUs B CTPOOOCKONE U
kunematorpade. IIpumeHenne 3aKoHA NPIMOJMHEHHOrO PACIpPOCTPAHEHME CBETa Ul OnpejiesieHus
BBICOTBI H YIAJEHHOCTH 00BLEKTOB B (hH3MKE H ACTPOHOMUH.

Knaccuuxauus ontHdeckuX nNpuHOOPOB MO BHAY MNPHEMHHKA ONTHYECKOrO H3JIyYeHust U
HasHauenuio. Onruueckne npudOpbl HA OCHOBE CHCTEMBI 3€pKajl; CMOTPOBbIE 3epKajia, MEepPHUCKOIbI.
OObsicHEeHHE TNPUHUMNA _JelCTBUS  3ePKANbHBIX ONTHYECKHX MpUOOPOB HA OCHOBE 3aKOHOB
reomerpuueckoil ontnku. Kamepa-obckypa. Ontuueckie npubOpsl Ha OCHOBE JIMH3: Jiyna, OMHOK/E,




TeJIECkOon, MUKPOCKOII, SHIOCKOII, poToannapar, npoektop. OObsIcHeHHe MPUHIHNIA NeHCTBHS JTHHIOBbIX
ONMTHYECKHX MPUOOPOB HA OCHOBE 3aKOHOB FEOMETDHYECKON ONITHKHL

CMbICI0BOE uTeHHE,
3anaHus HA U3BIICUEHHE H npuMeHeHHe HH(opMauuy U3 TEKCTa. Kputepun nx oueHMBaHus TEKCTOBBIX
3anau. Pabora ¢ Texctamu Ha TENJIOBLIE, JIEKTPHUYECKHE, MATHUTHBIC U CBETOBBIE ABJICHUS:

3akon Beprysuu.

®yioTaumMs — METOX OUMCTKH PY/bl HA OCHOBE SIBJICHUS CMAUMBAHMUSL,
IToBepxHOCTHOE HATKEHME KUAKOCTEIH.

dasoBsie gHArpaMMbI.

Bonsnoe otonnenue.

IlepeceiienHbii nap.

Tyman, Tyman u poca.

29 A O o B T b e

[eiizepsr.

o

Bynxaner.

[

. Oxnaknaiolmue cMecH,

p—
—

. UcTounuxu Toxa.

ok
[ 2]

. IIbe30aexkTpruuecTso.

—
8]

. [Ipumenenne aeKkTposn3a B TEXHHUKE.

—
KN

. DnexkTpuueckas ayra.

==
N

. [Ipumenenue Toka B BaKyyMe B TEXHUYECKUX YCTPOHCTBAX

—
N

. [Ipumenenne nonynpoBOAHUKOBBIX TPHOOPOB.

i
|

. Monuus, Monaus u rpom.

[
(=]

. Perncrpauus 3apsykeHHbIX YacTHll,

O

. Luxnotpown.
. Macc-cnextporpad.
. I[Tonsipubie cusinms.

[ T S5 T |
N o= O

. MaruuTHas noasecka.
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. Mupaxmu,
24. HaceieHHOCTS 1BeTa AneOeno 3emuu.
25.T'ano v BeHLbl.

Pa6ora ¢ Tadaunamu,

CpaBHuTenbHas OLEHKa napamMeTpoB OPOYHOBCKOM YACTULbI U MOJIEKYJI BEILECTB.
CpaBHeHue MEXaHUUECKUX M TEIUIOBBIE CBOMCTB Pa3MUHbIX BELIECTB,
Cpasrenune yaenbHON TENIOThI CrOPAHUS PA3THYHBIX BUAOB TOILIMBA.
CpaBHeHne AM3IEKTPUUECKO MPOHULIAEMOCTH PA3HBIX CPELL.

CpaBHeHue yaeabHOro CONPOTHRIEHHS PA3HBIX MATEPHAIIOB,

CpaBHenue MarHUTHBIX XapaxkTepucTk ranet ConHeuHOM CHCTEMBI,

Cpasuenne anbbeno mianer COSHEYHOR CHCTEMBI U HX CITYTHHKOB.

S0 RN B AR Y I

CpaBHeHue rokasaTtesed OTPaKEHUs, MPETOMIISHHs U MOTJIOLEHUS PA3HBIX CPEI.



Du3HUECKHH NPAKTHKY M.

Tpu Buna sxcepuMeHTANIbHBIX 3324, npencrasnenusix B OI'D no ¢usuke B 2019 roay. Kputeprn
UX OLEHMBAHMS OJKCrepuMeHTaNbHbIX 3azay. Haboper nabGopatopHoro oGopynosanmus. Peuwenne
SKCNEPUMEHTAJILHBIX 33124 HA TEMJIOBbIE, JJIEKTPUUECKHE, MATHUTHBIE H CBETOBLIC ABJICHUS:

1.

Onpenenenus MIOTHOCTH MaTepHaa.

2. HccnepoBaHue 3aBHCHMOCTH BBITAJIKMBAIOLLEH CHIIBI, NEHCTBYIOLLEH HA MOrPY>KEHHOE TEJOo, OT
rryOMHBI TOTPY/KEHHUS.
3. TlpuMeHeHue METOMA PSIOB [JIst ONPENeNIeH:s: Pa3MepOB MoJIeKy 1o ¢oTorpapusm, no pasmepy
TISITEH.
4. Habsronerue OpOYHOBCKOTO ABUIKEHHUA.
5. H3mepeHne moBepXHOCTHOrO HATSIKEHHUS PASHBIX KUIKOCTEH METOIOM OTPhIBA Kamnelb.
6. HccnenoBanue M3MEHEHHs TEMIIEPATYPBI OCTHIBAIOLIEH BOJbI CO BPEMEHEM.
7. W3smepenne n CpaBHEHHE YAEBbHBIX TEIJIOEMKOCTEN ABYX METAJLIIOB,
8. HsMmepenue BenMuHHbLI ATMOCHEPHOTO JaBNEHHS, TEMIEPATYPbI, U BIAKHOCTH BO3JyXa B
MOMELUEHHH.
9. Onpenenenue 3apsiaa HA3JIEKTPU30BAHHOIO TeNA.
10. DxcnepumenTanbHas nposepka 3akoHa Oma s yyacTka uenu
11. UccnenoBanus 3aBUCUMOCTH CHJIbI 3JIEKTPHUUECKOTO TOKA B PE3UCTOPE OT HATIPSKEHMs HA ero
KOHIIaX.
12. Onpenenexne 3JeKTPUUYECKOrO CONPOTHBJIEHHE PE3UCTOPA.
13. DkcnepuMeHTaIbHASE MPOBEPKA NMPABHJIA Ui CHUJIBI TOKA U HANPAXKEHUS [IPH MOCJIEA0BATEILHOM
COEHHEHHH NBYX MPOBOJTHHKOB.
14. DxcnepuMeHTaNbHAS POBEPKA MPABUIIA JUIA CHJIbI TOKA H HATIPAJKEHHS MPH Mapajlie/lbHOM
COEMHEHHH JIBYX MPOBOJIHHUKOB.
15. Onpenenenust paboOTEI B MOLUHOCTH 3JIEKTPUYECKOr0 TOKA Ha PE3UCTOPE.
16. Onpenenenne KI1J] ycTraHOBKH C SNIEKTPHYECKHM HarpeBaTelem.
17. Tlonyuenue CrieKTPOB MarHUTHBIX NOJIEH OCTOSHHBIX MATHUTOB Pa3HOMH bopmsI 1
B3&HMOI!BﬁCTBHH NOCTOSIHHBIX MArHHTOB.
18. Onpenenenne GOKYCHOTO PACCTOSHUS JIHH3BI PA3HBIMU CIIOCOOAMH.
19. Onpenenexie ONTHUECKOH CHJIbI CHCTEMbI JINHS.
TemaTnueckoe nianuposanue 8 Kaace
Ne ;: o B TOM 4YHCJIE
n/n Haumenosanne pasaena é 2| Teopernueckoe | naboparopiisie, npoBepotibie
JamsiTHe NPAKTHYIECKHE pﬂﬁ(}TbI
1 2 3 4 5 6
1 Knaccudukamus 6a30BbiX QH3HUECKHX 5 1 4
3a/1a4 ¥ aJTOPUTMBI HX PELIEHHS.
2 3a cTpaHHLAMK yueOHHKA: TeMIOBbIe 18 2 16
SIBJIEHMSL.
3 | 3a crpanuuamu ydeOHuHKa: 28 6 22
3J'JeKTpH1{eCKPIe SIBJICHHA.
-+ 3a cTpaHuLiaMH YUYeOHHKA: MArHUTHBIE 7 2 5
SABJICHHS.
5 3a crpanunaMu yueOHUKA: CBETOBbIE 10 10
SIBJICH WA,
Bcero: | 68 11 57




