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IHOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma o ¢usuke pazpaboTaHa Ha OCHOBE

— @enepanbHOTO TOCYAAPCTBEHHOTO 00pa30BATENBHOTO CTAaHAAPTa OCHOBHOI'O OOIIEro
o0pa3oBaHUs, YTBEPXKACHHOIO MpuKazoM MUHHCTEpCTBAa 0Opa3oBaHMs W Hayku Poccuiickoit
Oenepannu ot 17.12.2010 Ne 1897 (pen. 11.12.2020);

Hacrosimas pabouas nporpamma pazpaborana ¢ y4éTom

— TPUMEPHON OCHOBHOW 00OpPa30BATEIBHOW MPOrPaMMbl OCHOBHOTO OOIIET0 0Opa3oBaHUs
(omoOpena pemieHreM (QenepaibHOTO  Y4eOHO-METOIUYECKOT0 OOBEAMHEHUS IO O00ImeMy
06pa3zoBaHuio, MPOToKo oT 8 ampesst 2015 r. Ne 1/15);

— pabounx nporpamm 1o ¢pusuke kK YMK A.B.Ilepsimkuna:

- H.B.®unonosuu, E.M.I'ytHuk. Pabouyast nporpamma k nunun YMK
A.B.Ilepoimkuna, E.M.I'yTHuk. @usuka. 7-9 knaccel. — M.: Ipoda

- Pabouas nporpamma no pusuke. 7 kinacc /k YMK A.B.Ilepormkunaa/
Coct.T.H.Cepruenko. — M.: BAKO.

- PaGouas nmporpamma no ¢usuke. 8 knacc /k YMK A.B.Ilepoimkuna/
Coct.T.H.Cepruenko. — M.: BAKO.

- PaGouas mporpamma no ¢usuke. 9 knacc /k YMK A.B.Ilepoimikuna/
Cocrt.T.H.Cepruenko. — M.: BAKO.

Hacrosimas paboyas nporpamma siBJIsIeTCs COCTaBHON YacTbi0 OCHOBHOM 00pa30BaTesIbHON
nporpaMMbl ocHOBHOTO o01iero oopazoanusg MKOY COIII Ne2 r. Ypxyma MockoBckoro
paiiona Cankr-IlerepOypra (comepkaTenbHblil pa3aen).

[Ipu peanuzanuu JaHHOM HPOrpPaMMbl  MOTYT  NPUMEHSTBHCS  DJIEKTPOHHBIE

O6paSOBaTeJ'IBHBIe PECYPCHI U JTUCTAHIIUOHHBIC O6pa30BaTeHLHLIe TCXHOJIOTHH.

Henamu peanuzauy IporpaMmbl o yueOHOMY TipeaMeTy «Du3ukay SBISIOTCS:

— pa3BUTHE MHTEPECOB M CIOCOOHOCTEH ydaluxcs Ha OCHOBE MepefAayd UM 3HAHUU U
ONbITa MO3HABATEILHOW U TBOPYECKOM JAEATEIbHOCTH;

— TIOHMMAaHHE YYalIMMHCSI CMBICIIa OCHOBHBIX HAyYHBIX MOHSATUN M 3aKOHOB (DU3HKH,
B3aUMOCBSI3U MEXKITY HUMU;

— (opMHpOBaHHUE y YUAIUXCS MPEACTABICHUIN 0 (GU3UIECKON KapTHHE MUPA.
3aoauamu yaebHOTO TpeaMeTa SIBISIOTCS:

— 3HAaKOMCTBO YYalllMXCS C METOJOM HAy4YHOIO MO3HAHUSA M METOJAMHU HCCIEAOBAHUS
OOBEKTOB U SIBICHUN TIPUPO/IBI;

— TpuoOpeTeHHe y4YallUMUCA 3HAHUM O MEXaHWYECKUX, TEIJIOBBIX, dJIEKTPOMATHUTHBIX H
KBaHTOBBIX SIBIICHUSX, (DU3MUECKUX BEIMYMHAX, XaPAKTEPU3YIOIIUX ITU SBIICHHUS;

— (opmupoBaHHE y ydalIUXCAd YMEHUW HAONIOAATh MPUPOIHBIC SIBICHUS W BBITIOJHITH
OMBITHI, JA0OpaTopHble pabOTBl M  AKCIEPUMEHTAIBHBIE  HCCIETOBAHHS c
WCTIOIB30BAaHUEM H3MEPUTEIBHBIX MPHUOOPOB, MIMPOKO MPUMEHSEMBIX B MPAKTUUECKOU
JKHM3HU;

— OBIAJICHHE YYAIIUMHUCS TaKUMH OOIICHAYYHBIMH MOHSTUSMHU, KaK MPUPOJHOE SBIICHUE,
AMITUPUYECKA YCTAHOBIICHHBIA (hakT, MpoOjeMa, TEOPETUYECCKUU BBIBOJ, PE3YIbTAT
AKCIIEPUMEHTAILHON TPOBEPKHU;



MOHUMAaHNUE y4YallUMHCS OTJIMYMI HaydHbIX JaHHBIX OT HEMPOBEpEeHHOW MH(pOpMaluwy,
[IEHHOCTH HAyKH JUIsl YJOBIIETBOPEHHUS OBITOBBIX, MPOHM3BOJICTBEHHBIX M KYJIbTYPHBIX
oTpeOHOCTEN UenoBeka.

Onucanue Mmecra yqeﬁnoro npeamMera B y‘leﬁHOM IJIaHe

[Tporpamma npeamera «@usuka» paccuntaHa Ha 3 roaa. OOiiee KOJIUYECTBO YacoB

32 YpPOBEHb OCHOBHOrO o0mmiero oOpa3oBaHHs cocTaBisieT 238 dYacoB €O  CIEAYIOUINM
pacmpenesieHeM 4acoB 1o Kjaccam: 7 kiacc — 68 yacoB 8 kiacc — 68 vacos; 9 kmacc — 102

qgaca.

YyeOHuKH

®dusnka. 7 ki1.: yaeouuk / A. B. Ilepoikun. — 5-¢ usg., crepeoruin. — M.: JIpoda
®dwusuka. 8 KiI.: yued. as obmieoopazopar. yupexaeHuii / A. B. [lepeimkud. — M.:

HApoda
®usuka. 9 ki.: yueonuk / A. B. Iepoikun, E.M.I'ytauk. — M.: [Ipoda

HJIaHI/IpyeMbIe pe3yJbTaThbl 0CBOCHUSA yqeﬁﬂoro npeamMera «Puzuxkar»

JIMYHOCTHBIE pe3yabTaThbl

JIMYHOCTHBIMH pe3yjJbTaTaMu OCBOCHHA IIPOrpaMMEI 110 CI)I/ISI/IKG SABJIAKOTCA:

c(hOpMHUPOBAHHOCTH MO03HABaTEIbLHBIX HMHTEPECOB Ha OCHOBE pa3BUTHS
MHTEJUIEKTYalbHBIX U TBOPUYECKHUX CIIOCOOHOCTEHN yJalInxcs;

yOEXJIEHHOCTh B BO3MOKHOCTH TIO3HAHHS TPHUPOJBI, B HEOOXOIUMOCTH Pa3yMHOTO
WCMOJIb30BAHUS JIOCTH)KCHUM HAyKW W TEXHOJIOTMWA JUISl JallbHEMIIEro pa3BUTHS
YeN0BEYEeCKOro 00IIECTBa, YBaXKEHHE K TBOPIIAM HAYKH U TEXHUKU, OTHOIIICHUE K (hH3HKE
KaK AJIEMEHTY OOIIEeYeIOBEUECKOU KYIbTYPHI;

CaMOCTOSITEIbHOCTh B TPUOOPETEHUU HOBBIX 3HAHUM U IPAKTUUCCKUX YMEHHUI;
TOTOBHOCTH K BBIOOPY JKM3HEHHOTO IMYTH B COOTBETCTBUH C COOCTBEHHBIMU MHTEpPECaAMH
M BO3MOKHOCTSIMU;

MOTHUBAIIMS 00pPa30BaTEIBLHOMN JAEATEIHHOCTH MIKOJLHUKOB HA OCHOBE JIMYHOCTHO-
OPHEHTUPOBAHHOTO TOAXO0/A;

(hopMHUpOBaHKE IIEHHOCTHBIX OTHOIICHUH APYT K APYTY, YIUTENIO0, aBTOPaM OTKPBITHI 1
M300peTeHNH, pe3yapTaTaM 00ydeHUsI.

MeTtanpeameTHblie pe3yabTaThl

MertanpeaMeTHbIMH pe3yJIbTATAMH OCBOCHHUS ITPOrPaMMBI 110 (PU3UKE SBIISIOTCS:

OBJIAJICHHE HaBBIKAMU CaMOCTOSITEIILHOTO NMPUOOPETCHHS] HOBBIX 3HAHWM, OpraHU3aIluu
y9eOHOW JIeATeTHbHOCTH, TIOCTAHOBKHU IEJICH, TJIAHUPOBAHUS, CAMOKOHTPOJISI M OICHKH
pE3yNbTaTOB CBOEH MEATEIHHOCTH, YMEHUSIMH TPEABUAECTH BO3MOXHBIC PE3YIbTATHI
CBOHUX JICHCTBHH;

MMOHMMAHHE PA3IMYUN MEXKIY UCXOAHBIMU (paKTaMU M THIIOTE3aMHU JJIT UX OOBSICHEHUS,
TEOPETUICCKUMH MOJICISIMH M PEATbHBIMA OOBEKTaMH, OBJIQJICHUE YHHBEPCATHHBIMU
y4eOHBIMU JCHCTBUSIMU HA MPUMEPAX TUIOTE3 sl OOBSCHEHHUS W3BECTHHIX (DAaKTOB U
SKCIIEPUMEHTAJIbHOW MPOBEPKU BBIIBUTAEMbIX THIOTE3, Pa3pabOTKH TEOPETHUYECKHUX
MOJIEJIEN MTPOLECCOB WIIH SIBJICHUI;

(dbopMUpOBaHHE YMEHHUI BOCIIPUHUMATh, MepepadaThiBaTh U MPEIbSIBIATH HHPOPMAITHIO
B CIIOBECHOW, OOpa3HOM, CUMBOJIMYECKON (opmax, aHAIM3UPOBATh U TepepadaThiBaTh
MOJIy4eHHYI0 UH(GOPMAIIMIO B COOTBETCTBUU C TOCTaBJICHHBIMU 33[]a4aMU, BbIIETATh



OCHOBHO€ COJEp>KaHUE€ IPOYMTAHHOI'O TEKCTA, HAXOJWTb B HEM OTBEThl Ha
IIOCTaBJIEHHBIE BOIIPOCHI U U3JaraTh €ro;

— TpPHOOpETeHHE ONbITa CaMOCTOATENBHOTO IOKMCKA, aHajiu3a W OTOOpa MH(POpPMALUU C
UCIOJIb30BAHUEM PA3IMYHBIX UCTOYHUKOB U HOBBIX MH(QOPMALMOHHBIX TEXHOJIOTUH IS
peuieHus o3HaBaTeIbHbIX 33/1a4;

— Ppa3BUTHE MOHOJOTMYECKOM M AUATIOTMYECKOW pEeuYH, YMEHMs BbIpa)kaTb CBOM MBICIU U
CIIOCOOHOCTH BBICIYUIMBATh COOECEHUKA, MOHMMATh €ro TOYKY 3pEHHUs, MPHU3HABATh
IIPaBo JIPYroro 4eJ0BeKa Ha UHOE MHEHUE;

— OCBOEHME IIPUEMOB  JEHCTBUI B  HECTaHJAPTHBIX  CUTYyalUAX,  OBJIAJICHUE
HBPUCTHYECKUMH METOJIaMH PEIICHHs TPOOIIeM;

— ¢opMupoBaHHe yMEHHI paboTaTh B TPYIIE C BBHINOJIHEHHWEM DPA3JIUYHBIX COLUAIBHBIX
poJIeH, MPEACTABIATh M OTCTAMBATH CBOW B3TJISIIBI U YOCKICHHUSI, BECTH JUCKYCCHIO.

HpeIlMeTHble pe3yJbTaThbl

BbInyCKHUK Hay4uTCH:

— coOnroaTe mpaBmiia OE30MacCHOCTH W OXpaHbl TpyAa Npu paboTe ¢ ydyeOHBIM U
71a060paTOPHBIM 000PYIOBAHHUEM;

— IIOHMMAaTh CMBIC]I OCHOBHBIX (DU3MUECKUX TEPMHUHOB: (U3MUECKOE TeNOo, (PpU3HUecKoe
SBJICHUE, PU3NUECKasl BEJIMUMHA, €IUHULIBI U3MEPEHNUS;

— pacro3HaBaTh IpOOJIEMbl, KOTOPbIE MOXKHO pEIIUTh MPU HOMOLIM (PUIUUYECKUX
METO/IOB; aHAJIM3UPOBATh OTAEIbHBIC 3Talbl IIPOBEACHUS MCCIEIOBAHUN U UHTEPIPETUPOBATH
pe3yabTaThl HAOIIOJICHUN 1 OTIBITOB;

— CTaBUTH OMBITHI MO MCCIEIOBAHNUIO (U3NUYECKUX SBJICHUN WM (U3NIECKUX CBOWCTB
Tesl 0e3 HUCMOIb30BaHUS NPAMBIX H3MEPEHUil; mpu 3ToM (OpMYIMPOBATH MpobieMy/3agady
y4eOHOTO DKCIIEPHUMEHTA; COOMpaTh YCTAHOBKY M3 MPEMIOKEHHOTO 000PYAOBaHUS; TIPOBOIUTH
OTIBIT U (POPMYIIUPOBATH BHIBOJIBI.

[Tpumeuanue. Ilpu nmpoBeseHUU UCclIenOBaHHUS (U3UYECKUX SIBICHUN H3MEpUTENIbHBIE
npuOOpBl MCTONB3YIOTCS JIMIIb KaK JaTYUKHd W3MEpeHUs (U3NYECKUX BEIWYHMH. 3arucu
MOKa3aHUH MPSIMBIX U3MEPEHUI B TOM ClIydae He TpeOyeTcs.

— TOHHMMATh POJIb SKCIIEPUMEHTA B MOJyYeHHH HAYYHOH HH(OPMAIIHH;

— TPOBOJUTH TIPSIMBbIE H3MEpEeHHsI (PU3MUECKUX BEIWYHMH: BpPEMsi, PACCTOSHUE, Macca
Tena, 00beM, cuila, TeMIleparypa, aTMOC(EepHOe JaBJIeHHE, BIAXKHOCTh BO3JyXa, HalpsDKEHUE,
CHJIa TOKa, paJualMoHHBIH (OH (C HCIONb30BaHUEM JI03UMETpa); MPH 3TOM BBIOMPATH
ONTUMAJILHBINA CIOCO0 U3MEPEHHS M UCIIOIB30BaTh MIPOCTEUIIINE METO/Ibl OLIEHKH MOTPEIIHOCTEN
WU3MEPEHUM.

[Tpumeuanue. Jlro6as yyebHas nmporpamMma JoJbKHaA oOecrieuyuBaTh OBJIAZICHHE MPSMBIMU
U3MEPEHUSIMH BCEX MEePEUNCICHHBIX (U3NIECKUX BEITMUNH.

— TMPOBOJUTH HCCIIENOBAaHHE 3aBUCUMOCTEH (PU3MUYECKMX BEIUYMH C HCIOJIb30BAHUEM
NpSIMBIX HW3MEPEHWH: TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATH PE3yIbTATHI
MIOJTYYCHHOW 3aBHCUMOCTH (PU3NYECKUX BEITUYMH B BHJIE TAOJNUI M TPadUKOB, JIEIATh BBIBOJIBI
10 pe3ynbTaTaM UCCIIEOBaHUS;

— MPOBOJAUTH KOCBEHHBIE W3MEPEHUs (PU3MUECKUX BEJIWYMH: TIPU  BBIIOJIHEHUH
U3MEpEeHUl coOMpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY, CIENys INpPeI0KEHHOW HHCTPYKLUH,
BBIUHUCIIATh 3HAUEHUE BEJIMYHMHBI U aHAJIM3UPOBATh MOJy4YE€HHBIE PE3YJIbTaThl C YUETOM 3a/laHHOU
TOYHOCTH U3MEPEHUI;



— aHaTU3UPOBATh CUTYAIlUU MPAKTUKO-OPHEHTHUPOBAHHOTO XapakTepa, Y3HABaTh B HUX
NPOSIBIICHUE M3YYCHHBIX (PU3UYECKUX SBICHUM WM 3aKOHOMEPHOCTEH H  TPHUMEHSTH
HMMEIOLIMECS 3HAHUS JJIS UX OOBICHCHHS,

— TMOHWUMATh MPUHIMIBI JCHCTBUS MAaIllMH, MPUOOPOB M TEXHHYECKHX YCTPOMCTB,
YCIIOBUS UX 0€30MaCHOTO MCIOIh30BAHUS B TIOBCETHEBHOM JKU3HU;

— HCIIOJIB30BaTh MMPHU BBIMOJIHEHUN YYEOHBIX 3a7a4 HAYyYHO-TIOMYJISPHYIO JIUTEPaTypy O
(GU3HYECKUX SIBICHUSX, CIIPABOYHBIC MAaTEpUabl, pecypchl MIHTepHET.

BbINMyCKHUK MOJIYYHT BO3MOKHOCTH HAYYUThHCS:

— 0CO3HABAMb YEHHOCMb HAVYHBIX UCCAEO08AHUL, pPOlb (QUUKU 6 PACUUPEeHUU
npeocmasieHull 00 OKpyIcauem mupe u ee 6Kiao 8 YiyuueHue Kaiecmaed JHeusHu,

— UCNOIB308aMb NPUEMbl NOCMPOCHUS PUULECKUX MOoOdelell, NOUCKA U (OopMYTUPOsKU
00KaA3amenbCme GblOGUHYMbBIX 2UNOMe3 U MeoPemuyeckux 6bl80008 HA OCHOBE IMNUPUHECKU
YCMAHOBNIEHHBIX (PaAKMO8,

— CpasHueamv MOYHOCMb UBMEPEHUS (QU3UYEeCKUX GelUYUH NO  BelIUYUHE UX
OMHOCUMENbHOU NO2PEUHOCMU NPU NPOBEOCHUU NPSMBIX U3MEPEHULL

—  CamMocmosimenbHo NpPo8oOUNMb KOCEEHHbIe USMEPEHUs. U UCCAe008AHUS (PUULECKUX
BEIUYUH C UCNOIb30BAHUEM DPA3TUYHBIX CROCOD08 UMepeHUsl (U3UYeCKUX BelUYUH, 8blOUpPamb
cpedcmea usmepeHust ¢ y4emom HeoOX00UMOU MOYHOCMU UMepeHUll, 000CHOBbIBAMb 6b100D
cnocoba usmeperust, a0eK8amHo20 NOCMAsIeHHOU 3a0aye, NPo8ooUmMb OYeHK)Y O0CMOBEPHOCTIU
HOJYYEHHBIX Pe3Ylbmamos;

— BOCHMPUHUMAMb UHGOPMAYUIO  PUULECKO2O COOEPAHCAHUSL 6 HAYUHO-NONYISAPHOU
aumepamype u Ccpeocmeax Maccogou UHGoOpmayuu, KpPUmMuyecku OYeHU8amv NOLYYEHHYIO
UHopMayuIo, AHAIUZUPYS ee cooepiHcanue U OaHHble 00 UCMOYHUKe UHpOopMayulL,

— co30a8amb cOOCMEEHHbIE NUCbMEHHbLE U YCIHbLE COOOUeHUSI O (PUBUYECKUX S8NEHUSIX
HA  OCHOBe  HECKONbKUX  UCMOYHUKOS  UHDOpMAayuu, conpogoxicoams  GblCMYNIeHUe
npezenmayuetl, y4umolédas 0COOEHHOCMU aAYyOUMOPULU C8EPCIMHUKOS.

MexaHnnuyeckue siBJIeHUs

BbInycKHUK HAYyYHTCS:

— pacmo3HaBaTh MEXaHHYECKHE SIBICHUS M OOBSCHATH Ha OCHOBE MMEIOIIMXCS 3HAHHMA
OCHOBHBIE CBOMCTBA WJIM YCIOBUS MPOTEKAHUS ITUX SBJICHHI: pABHOMEPHOE U HEPABHOMEPHOE
JIBUKEHHE, PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHHE, OTHOCHUTEIHHOCTD
MEXaHHYECKOTO JIBIKEHUS, CBOOOTHOE TIAJICHHUE TeJl, PABHOMEPHOE JBHKCHHE 1O OKPYXHOCTH,
WHEPIINS, B3aUMOJICHCTBUE TEJ, peaKTUBHOE JIBIKCHHE, TIepeaada JaBICHHS TBEPIBIMH TEJIaMHU,
KHUJIKOCTSIMHA W Tra3aMu, aTMoc(epHoe naBlieHWE, TUIaBaHWE TeJl, PAaBHOBECHE TBEPIBIX Te,
UMEIONNX 3aKPeINICHHYI0 OCh BpaIlleHWs, KoyieOaTeIbHOE JBIKCHUE, PE30HAHC, BOJHOBOE
JBUXKEHHE (3BYK);

— ONMCBHIBATh H3y4YCHHBIC CBOWCTBA TEJI W MEXAaHUYECKHE SIBJICHUS, WCIOIb3YS
(du3HYeCKUe BETMIMHBL: MTyTh, IIEPEMEIICHUEe, CKOPOCTh, YCKOPEHHUE, TIepHo 1 oOpalieHus, Macca
TeNa, TUIOTHOCTh BEIIECTBa, cuia (Cuia TsHDKECTH, CHJIa YIPYTOCTH, CHUJia TPEHUSs), TaBJCHHE,
UMIyIbC TeNa, KUHETHYECKas SHEPrus, MOTCHIMAbHAS JHEPrusi, MeXaHuuyeckas paboTa,
Mexanuueckas MomHocTh, KIIJ mpu coBeprmieHnn pabOTBl C HKCIOJIB30BAHUEM MPOCTOTO
MEeXaHHW3Ma, CHJIa TPEHUS, aMIUIUTY/1a, IEPUO]] U YaCcTOTa KOJeOaHUA, ITTMHA BOJIHBI U CKOPOCTh
€¢ pachpoCTpaHEHHWs; TMPH ONMUCAHWH MPABHIBHO TPAKTOBaTh (DU3MUECKUHA  CMBICI
UCIIOJIb3YEMBIX BEJIIMYUH, HMX OOO3HAYCHUS W CIUHUIBI HM3MEPEHUsS, HAXOJIUTh (OPMYIIBI,
CBSI3BIBAIOIINE JTAHHYIO (DU3HUYCECKYIO BEIIMUUHY C JPYTUMHU BEIIMYUHAMH, BBIYHCIIATH 3HAYCHHE
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(bU3HYECKOI BETUYNHBL;

— aHaJIU3UpOBaTh CBOICTBA TEJI, MEXaHWYECKHE SIBJICHUS M MPOLIECCHl, HCIOJIb3Ys
¢busznyecKkue 3aKOHBI: 3aKOH COXPAHEHUS SHEPTuu, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHLIHUII
CYTMEPIIO3UITUH CHIT (HaxOoXeHrne paBHoAecTBYomIei cwibl), I, IT u 11l 3akonsr HeroToHA, 3aK0H
COXpaHEeHMs UMITyNibca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena; Mmpu 3TOM pas3iinyarh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA M €70 MAaTeMaTHUECKOE BhIpaKEHUE;

— pa3nuyaTh OCHOBHBIC NPU3HAKUM H3YYEHHBIX (PU3MUECKUX MOJENed: MaTepHaIbHas
TOUYKa, MHEpLUAJIbHAs CUCTEMa OTCYETa;

— pemaTh 3a/a4d, UCIOJIb3Ys (PU3NYECKUE 3aKOHBI (3aKOH COXPAaHEHHs SHEPTHH, 3aKOH
BCEMUPHOI'O TAroTeHus, npuHuun cynepnosumuu cui, |, Il u Il 3axonsr HeloroHa, 3akoH
COXpaHEHMsI MMIylbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u (GOpMYyJbl,
CBs3BIBAIOIIME (PU3UYECKUE BENUYHMHBI (IIyTh, CKOPOCTb, YCKOpEHHE, Macca Tela, MIOTHOCTb
BEIIeCTBa, CUJa, JABJICHUE, UMITYJIbC Tela, KUHETHUYECKas SHEprusi, NOTEHIMAIbHAS SHEPTus,
MexaHuuyeckas pabora, mexanuueckas moinHocTh, KIIJ| mpocroro mexanusma, cuia TpEeHUS
CKOJIbKEHUS, KOAPDUIIMEHT TPEHUs, aMIUIUTY/1a, IEPHOJ] U YacTOTa KOJIeOaHUi, IIMHA BOJIHBI U
CKOPOCTb €€ PpaclpOCTpaHEHMsI): Ha OCHOBE aHalli3a YCJIOBUS 33Jayd 3alHChIBaTh KpPaTKOE
yCIIOBHE, BBLICHATH (PU3NYECKHE BEIMYMHBI, 3aKOHBI M (OPMYJbI, HEOOXOAMMBIC IS €€
pelIeHusl, TPOBOJAUTh PAacUeThl U OLEHHBATH PEATbHOCTDH MOJYYEHHOTO 3HAYCHHS (PU3UIECKOM
BCJIMYUHEI.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS:

— UCNONb306aMb 3HAHUA O MEXAHUYECKUX S6NeHUAX 6 MNOBCEOHEeBHOU JHCUSHU Ol
obecneuenusi 6e3onacHocmu npu oopawjenuu ¢ npudopamu U MmexHuvecKUMU yCcmpoucmeamu,
0Jis1 COXpaHeHus 300p08bsi U COONOOEHUS HOPM IKOJIO02UYECKO20 NOBEOeHUsl 8 OKpycarouel
cpede; NpUBOOUMb NPUMEPbl  NPAKMUYECKO20 UCHONb308AHUSL  (DUUYECKUX 3HAHUL O
MeXaHUyecKux s6IeHUsx U (QU3UYeCKUX 3aKOHAX, Npumepvl UCHONb308AHUS 60300HOBIAEMbIX
UCTMOYHUKO8 — JHep2uu;  IKOJNOSUHYECKUX  NOCAeOCMEUU  UCCIe008aHUSL — KOCMUYECKO20
nPOCMpAHCcms;

— pasiuyamv 2paHuybl NPUMEHUMOCMU QUUYECKUX 3AKOHO8, NOHUMAMb 8Ceodwull
xapaxkmep @hYHOAMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUS MEXAHUYeCKOU IHepeuu, 3aKOH
COXpameHUuss UMNYIbCd, 3AKOH BCEMUPHO20 MA20MEHUSA) U O2PAHUYEHHOCHb UCHONb308AHUS
yacmuwvix 3aKkoHo6 (3akon I'yka, Apxumeoa u op.);

— HAxo0umv A0eK8aAmMHYI0 NPEeONONCEHHOU 3a0ade @UUYECKVI0 MOOelb, pa3peuiams
npobnemy Kaxk HA OCHO8e UMEIOWUXCSA 3HAHUU N0  MeXamuke ¢  UCHOIb308AHUEM
Mamemamuyecko2o annapama, max u npu NOMOwU Memooos8 OYeHKU.

TemnoBbie ABJICHUA

BbINyCKHUK HAYYHTCS:

— pacmo3HaBaTh TEIUIOBBIE SIBJICHHS W OOBACHAT, Ha 0a3e HMMEIOMIMXCS 3HAaHUN
OCHOBHBIE CBOMCTBA WJIM YCJIOBHUS MPOTEKAHUs ATUX sBICHUN: nuddy3us, u3MeHeHue o0bema
Tel TpPU HarpeBaHWM (OXJAXKICHWH), OONbIIAs CHKUMAEMOCTh Ta30B, Majas CKUMaeMOCTh
KHUJIKOCTEH M TBEPABIX TeN;, TEIJIOBOE pPaBHOBECHE, HCIApeHHE, KOHJAEHCAIus, IIaBJIeHHE,
KpUCTAJIIM3aIUsl, KHUIEHHE, BIAKHOCTh BO3[yXa, pa3jM4YHble CIOCOOBl TEIUIoNepesadn
(TemIoNpOBOHOCTh, KOHBEKIUS, U3TYUCHHE), arperaTHble COCTOSIHUS BEIECTBA, MOTJIOIIEHUE
SHEPruu IMpHU UCIAPEHUU >KUIKOCTH U BBIJCJICHHE €€ MpU KOHJAEHCAIMH Mapa, 3aBUCUMOCTb
TEMIIEPATypPbl KUTICHUS OT JaBJICHUS;

— OIKCHIBATh U3YYCHHBIC CBOWMCTBA TEN W TEIUIOBBIE SIBIICHUS, UCIONB3YS (PU3NUECKUE

6



BEJIMYMHBI: KOTMYECTBO TEIJIOTHI, BHYTPEHHSISL DHEPTHs, TeMIIepaTypa, yAeIbHasi TeIIOEMKOCTh
BEIIECTBa, YJeNbHAas TEIJIOTa IJIaBJICHUS, YAeNbHAas TeIuloTa MapooOpa3oBaHUs, yIelbHas
TEIUIOTa CrOopaHUs TOIUIMBA, KO3(PQPHUIMEHT MOJE3HOTO EHCTBHUS TEIJIOBOIO JBHUTraTelis; MpU
ONKMCAHUU TMPaBWJIBHO TPAaKTOBAaTh (PU3MYECKHM CMBICH HCIOJNB3YyeMbIX BEIUYHMH, UX
0003HAYCHHSI M €TUHUIIBI U3MEPEHUS, HAXOJAUTh (POPMYIIBI, CBA3BIBAIOIINE JTAHHYIO (DU3HUECKYIO
BEJIMYMHY C IPYTUMU BEIIMUYNHAMU, BBIYUCIISATH 3HAYCHHE (DU3MUECKON BEIIMUNHBI,

— aHAJIM3HMPOBATH CBOICTBA TEJ, TEIUIOBHIC SBJICHHUS U MPOLECCHI, UCTIONb3Ysl OCHOBHBIC
MOJIOKEHHUS AaTOMHO-MOJIEKYJIIDHOTO YUYEHHS O CTPOSHHHM BEIIECTBA M 3aKOH COXPaHCHHS
SHEPTruuy;

— pasznuYaTh OCHOBHBIE NMPU3HAKH M3YYCHHBIX (PU3UUYECKHX MOJEJEH CTPOeHHUs ras3oB,
KUJKOCTEH U TBEPIBIX TEI;

— TMPUBOAWTH TPUMEPHl MPAKTUYCCKOTO HWCIONB30BaHUS (U3MUSCKUX 3HAHUU O
TEIUIOBBIX SBIICHUSX;

— pewiath 3aJayd, UCIOJIb3yS 3aKOH COXPAHEHHUS SHEPTrMU B TEIUIOBBIX MpoIeccax U
(GopMyITbl, CBS3BIBAIOIIHE (DU3UYCCKHE BEIUYMHBI (KOJWYECTBO TEIUIOTHI, TEMIIepaTypa,
yIenbHas TEIJIOEMKOCTh BEIIECTBAa, YIENbHAas TEIJIOTa IUJIABJICHUS, YHAENbHAs TeroTa
napooOpa3oBaHus, yAeabHas TEIUIOTa CrOPaHUs TOIIIMBA, KOI(PPHUIMEHT MOJIE3HOrO JACHCTBUS
TEIUIOBOTO JIBUTATeNs): Ha OCHOBE aHallM3a YCIIOBUS 3aJauyd 3alKChIBaTh KPAaTKOE YCIOBHE,
BBIICTIATh (DM3MUECKHE BEIWYMHBI, 3aKOHBI U (OPMYIbI, HEOOXOIMMBIE Ui €€ pelICHHS,
MIPOBOAMTH PACcUEThl U OLIEHUBATH PEATLHOCTH MOMYYEHHOTO 3HAUYEHUS! (PU3NYECKON BEIUYUHBI.

BbINnyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCSI:

— UCNONb306aMb 3HAHUSL O MENN0BbIX SGNEHUSX 6 NOBCEOHEGHOU  JHCUSHU O
obecneuenusi 6e3onacHocmu npu oopawjeruu ¢ npudopamu U MmexHuyecKUMU yCcmpoucmeamu,
0I5l COXpaHeHusi 300p08bsi U COONOOEHUsL HOPM IKON02UUECKO20 NOB8eOeHUsl 8 OKpyicalowell
cpede; npuBOOUMb NpUMEPbLL IKOTOSUYECKUX NOCIeOCmBUll pabomsl 0guzameneli 6HYympeHHe20o
C20paHUsl, MEena08bIX U 2UOPOIIEKMPOCMAHYULL

— pasauuamos 2paHuybl NPUMEHUMOCMU OUIUYECKUX 3AKOHO8, NOHUMAMb 8Ce00ujuti
xapaxkmep QyHOAMeHmanbHbiX UUYECKUX 3AKOHO8 (3AKOH COXPAHEHUs SHepeuu 6 Menio8ulx
npoyeccax) u 02paHu4eHHoOCmb UCNOIb308AHUS YACHBIX 3AKOHO8;

— HAxXo0umv A0eK8amuyr) NpeoNoNCeHHOU 3adaue GU3UYECKYI0 MOoOelb, pa3peuiams
npooneMy Kak HA OCHO8€ UMENOWUXCS 3HAHUN O MEeNna08blX AGNeHUAX C UCHOIb308aAHUEM
MamemMamuyecko2o annapama, max u npu NOMOwiU Memooos OYeHKU.

DJIeKTpUYecKHe 1 MATHUTHBIE SIBJICHUS

BbInyCKHUK HAy4YuTCS:

— pacmo3HaBaTh JJEKTPOMArHUTHBIE SIBIEHUS W OOBSACHATH HA OCHOBE HMMEIOIIUXCS
3HAaHWI OCHOBHBIE CBOMCTBA WJIM YCIIOBUS TPOTEKAHUS JTUX SBICHUHN: SJEKTpHU3aIMs Ted,
B3aMIMOJICHCTBHE 3aps0B, JJIEKTPUUYECKUH TOK U €ro JeHCTBUs (TEIIOBOE, XMMHYECKOE,
MarHUTHOE), B3aMMOJICHCTBHE MAarHUTOB, AJIEKTPOMArHUTHAS MHAYKIUS, AEHCTBUE MAarHUTHOTO
MoJis Ha TPOBOJAHMK C TOKOM M Ha JIBIDKYINYIOCS 3apsDKCHHYIO YacTHIy, JICHCTBHE
ANEKTPUYECKOTO TOJS Ha 3apsSKEHHYIO0 YacTHUIly, JJIEKTPOMArHUTHBIE BOJIHBI, MPSMOJUHEIHOE
pacnpocTpaHeHHE CBETa, OTPaKeHUE U MPETOMIICHHE CBETA, IUCIIEPCHsI CBETA.

— COCTaBJISITh CXEMbl AJIEKTPUUYECKUX ILETel ¢ MOCIEeI0BaTENbHBIM M IMapajlieIbHbIM
COCTMHEHUEM DJIEMEHTOB, pa3jinyasi yCIOBHBbIE 0003HAUCHUS DJIEMEHTOB JJICKTPHUUECKUX IIeTIeH
(MCTOYHUK TOKa, K04, PE3UCTOP, PEOCTaT, JaMIIOYKa, aMIIEPMETP, BOILTMETP).

— HCIHOJIB30BATb OINTUYCCKHUEC CXCMBbI JIS1 ITOCTPOCHU A I/I306pa)KGHI/II\/JI B INIOCKOM 3CpKajJic
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U coOuparomei TuH3e.

— ONWCHIBAaTh W3YyYCHHBIC CBOWMCTBA TEJI W D3JICKTPOMATHUTHBIC SIBJICHUS, HCIOIB3YS
(du3nvecKkue BEIWYHMHBL: DJICKTPUYCCKHHA 3apsij, CWIa TOKa, JJICKTPUYECKOE HaIpsOKEHHE,
AJNIEKTPUYUECKOE CONPOTUBIICHHE, YIIEIIEHOE CONPOTHBIICHHE BEIIECTBA, paboTa AIEKTPUIECKOTO
MOJIsl, MOIIHOCTh TOKa, (OKYCHOE pAcCTOSHHE M OINTHYECKas Cujia JIMH3bI, CKOPOCTh
AJIGKTPOMATrHUTHBIX BOJIH, JUIMHA BOJHBI M 9acTOTa CBETA; MPHU OMUCAHUHM BEPHO TPAKTOBATH
(GU3HYECKUH CMBICTT HCIIOJIB3yeMbIX BEIMYMH, HX OOO3HAUEHUS W CIUHUIIBI H3MEPEHUS;
HAXOJUTh (DOPMYIIBI, CBSI3BIBAIONINE TaHHYIO (DU3UYECKYIO BETUYHUHY C IPYTUMHU BEITHUYUHAMH.

— aHAJIM3HPOBATh CBOWCTBA TEJI, AIEKTPOMATHUTHBIC SIBJICHUS M TPOILECCHI, UCTIONB3Ys
¢du3nUecKkre 3aKOHbBI: 3aKOH COXPAHEHUS IEKTPUIECKOT0 3apsa, 3akoH Oma i ydacTka Iery,
3akoH J[xoynsa-JIeHna, 3aKOH IPSAMOJIMHEMHOIO pPAacHpOCTPAHEHUS CBETA, 3aKOH OTPAKECHUS
CBETa, 3aKOH IMPEJOMJICHHS CBETAa; IIPU STOM pa3nyarh CIOBECHYIO (HOPMYITUPOBKY 3aKOHA W
€ro MaTeMaTUYEeCKOE BHIPAYKCHHE.

— MNPHUBOJWTH MPHMEPbl TPAKTUYECKOTO HCIIOJIB30BaHUS (U3UYECKUX 3HAHUU O
AJIEKTPOMATHUTHBIX SIBJICHHSIX

— pemaTth 3aJ1a4u, UCIIOJIb3Ysl (pu3HuecKue 3aKoHbI (3akoH OMa JIJIsl yd9acTKa e , 3aKOH
Jxoyns-JIeHna, 3aKOH MPSMOJMHEHHOTO PAaCIpPOCTPAHCHUS CBETA, 3aKOH OTPAKEHHS CBETa,
3aKOH MPEJOMJICHUSI CBeTa) U (POPMYJIbI, CBSI3BIBAIOIINE (PU3UYCCKUE BEIMYMHBI (CHIIA TOKA,
JIEKTPUUECKOE HAMPSHKCHUE, JJIEKTPHUECKOE COIMPOTHBIICHUE, YICIBHOE CONPOTHBIICHUE
BEIIECTBA, paboTa IEKTPUIECKOTO MOJIsl, MOIIIHOCTh TOKA, (JOKYCHOE PACCTOSIHUE U ONTHYECKAs
CHJIa JIMH3BI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JUTMHA BOJIHBI M YacTOTa CBeTa, (HOPMYJIBI
pacueTa MEeKTPUYECKOro COTMPOTUBICHHUS TP TIOCIEA0BATEIFHOM U TIApAJUIETIHHOM COSIMHEHUH
NIPOBOJTHUKOB): Ha OCHOBE aHAaJM3a YCJIOBHS 3aJaddl 3allMChIBATh KPAaTKOE YCIOBUE, BBHIIENIATH
dbusznyecKkue BENUYMHBI, 3aKOHBI M (HOPMYIBI, HEOOXOAUMEBIE JUIS €€ peIIeHUs, MPOBOAUTH
pacueThl U OLIEHUBATh PEAbHOCTD MOJYYEHHOTO 3HAYCHUS (PU3NYECKON BETMUNHBL.

BbINnyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCSI:

— UCNONBL308aMb 3HAHUS 00 INEKMPOMACHUMHBIX SAGNEHUSX 8 NOBCEOHEGHOU HCUZHU 0I5
obecneyenusi 6e3onacHocmu npu 0OpaAweHUU ¢ NPUOOPAMU U MEXHUYECKUMU YCMPOUCMEamu,
0I5l COXpaHeHusi 300p08bsi U COONOOEHUsL HOPM IKON02UUECKO20 NOBeOeHUsl 8 OKpyicalowell
cpede; npusoOUmMs NPUMePbL GIUAHUSL INEKMPOMASHUMHBIX U3TYYEHUN HA HCUBLLE OPCAHUMbL,

— paziuyamov 2paHuybl NPUMEHUMOCIU QUULECKUX 3AKOHO8, NOHUMAMb 6CeoOUull
xapakmep @DYHOAMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUs JNeKMPUYecKozo 3apsaoa) u
02PAHUYEHHOCMb UCNONIb30BAHUS YACMHBIX 3aKOHO8 (3akoH Oma Ons ywacmka yenu, 3aKOH
Iicoyns-Jlenya u op.);

— UCNONb308aMb NpUEeMbl NOCMPOEHUS PU3UYECKUX Mooenell, NOUCKa U OopMYyIUposKu
00KA3aMenbCme Bbl0BUHYMBIX 2UNOMe3 U Meopemudeckux 6bl80008 HA OCHO8E IMNUPUYECKU
YCMAaHOBNIEHHIX (PaKmos,

— HAxo0umov adeK8amuyr) NpeodNoNCeHHOU 3adaye U3UUEcKyl0 MoOelb, pa3peuams
npobiemy Kak HA OCHO8e UMEIOWUXCA 3HAHUL 00 21eKMPOMACHUMHBIX — SA6IEHUAX C
UCNONb308AHUEM MAMEMAMUYECKO20 annapama, max u npu NOMouju Memooo8 OYeHKuU.

KBanrtoBble siBJICHHUSA

BbINyCKHUK HAYYHTCH:

— pacro3HaBaTh KBAaHTOBBIC SIBJICHUS W OOBSACHATH HAa OCHOBE HMMEIOLIMXCS 3HAHUMN
OCHOBHBIC CBOWCTBA WJIM YCJIOBHUS MPOTEKAHMsI 3TUX SIBIICHHUI: €CTECTBEHHAs U MUCKYCCTBCHHAs
pPaIuOaKTUBHOCTh, O-, - W Y-H3JIydeHHs, BO3HHKHOBEHHE JMHEHYATOTO CIEKTPa H3ITydCHHSI
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aToma,

— OIKCHIBATh M3YYCHHBIC KBAHTOBBIC SBJICHUS, HCIONB3YS (PU3UUECKUE BEIUYHUHBI:
MacCOBOE YHCJIO, 3apsIOBOC YHCIIO, MEPUOJ IMOoJypacnaaa, dHeprus (GOTOHOB; MPH ONUCAHUU
NPaBUWIbHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIIONB3YEMbIX BEJIWYMH, UX OOO3HAUCHHS W
€IMHUIBI U3MEPEHUS; HaXOIUTh (HOPMYJIbI, CBSI3BIBAIOIINE TAHHYIO (H3UYECKYIO BEIUYHHY C
JPYTUMH BEJTMYMHAMHM, BEIYUCIISTH 3HAUCHHE (PU3NICCKOIN BEITMUNHBL;

— aHAJIM3MPOBATh KBAHTOBBIC SIBIICHUS, UCIIONB3Ysl (PU3UYECKUE 3aKOHBI U IMOCTYJIATHI:
3aKOH COXPaHEHHs DHEPTUH, 3aKOH COXPAaHEHHs DJICKTPUYECKOTO 3apsija, 3aKOH COXpPaHCHHS
MacCOBOTO 4YHCJIa, 3aKOHOMEPHOCTH H3JIy4CHUS M TIOTJIONICHHS CBETa aroMOM, TP 3TOM
pas3inyaTth CIOBECHYIO OPMYJIMPOBKY 3aKOHA M €0 MAaTEMaTHYECKOE BhIPAXKEHUE,

— pa3nMyaTh OCHOBHBIC MPU3HAKM IUIAHETAPHOW MOJICNIM aToMa, HYKIOHHOH MOJeIH
aTOMHOTO S1pa;

— MPHUBOJWTH MPHUMEPHl MPOSBICHUS B MPHUPOJC M IPAKTUUYESCKOTO HCIIOIb30BAHMS
PalMOaKTUBHOCTH, SIIEPHBIX M TEPMOSIICPHBIX PEaKIUi, CIEKTPaIbHOTO aHAIN3A.

BbINYyCKHHK MOJYYHT BO3MOKHOCTH HAYYHUTHCS:

— UCNONb308aMb NOJYHUEHHble 3HAHUA 6 MNOBCEOHEBHOU MHCUSHU NpU 00paweHuu ¢
npubopamu u MexHudeCKUMU YCmpoucmeamu (CYemyux UOHUBUPYIOWUX Hacmuy, 0o3umemp),
0J1s1 COXPAaHeHUsi 300P08bsl U COONIOOEHUST HOPM IKOJLOSUUECKO20 NOBEOCHUsl 8 OKpYicarouyell
cpeoe;

— COOMHOCUMb IHEPSUIO CBA3U AMOMHBIX A0ep ¢ 0epeKmom maccol,

— npugooUmMb NpUMepbvl GIUAHUS PAOUOAKINUBHBIX USIYUEHUN HA JHCUBbLE OPSAHUZMYL,
NOHUMAMb NPUHYUN OeUCMBUs O03UMEMPa U PA3TULAMb YCI08UsL €20 UCNOIb308AHUSL,

— NOHUMAMb KONOSUYECKUe NPOOLeMbl, BO3HUKAIOWUE NPU UCHOIb30BAHUU AMOMHBIX
INEKMPOCMAHYULl, U NYMU  peuleHus dmux npoonrem, NepcneKmugbl  UCNONIb308AHUS
VAPABAAEMO20 MEPMOSOEPHO20 CUHMESA.

DJIeMeHTbI ACTPOHOMHHU

BbINyCKHUK HAYYHTCSI:

— yKa3bIBaTh Ha3BaHWs TuiaHeT COJIHEYHOW CHCTEMBI; pa3jindyaTh OCHOBHBIC MPH3HAKH
CYTOYHOTO BpallleHHs 3Be3qHOro Heba, aBmxkeHus JIyHwl, CoyHIIA ¥ TUIAHET OTHOCHUTEIHHO
3Be3]I;

— TIOHMMAaTh Pa3JInYHs MEXJY TeIMOICHTPUYCCKON U T'COICHTPHUECKOW CHUCTEMaMU
MHPA;

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCS:

— YKaszwleamsv oOwjue Cceoucmea U Omauuus NIAHem 3eMHOU epYnnel U NiaHen-
eueanmos,; manvix men ConHeuHol cucmemvl U OOTLUUX NIAHEN,; NOIb308AMbCSA KAPMOLL
38e30H020 Heba npu HabIOeHUsX 36e30H020 Heba;

—  pasiuuamsv OCHOBHblEe XAPAKMeEPUCMUKYU 36e30 (pazmep, yeem, memnepamypa)
COOMHOCUMb YBem 36e30bl C ee MeMnepamypol;

— paziuyams cunomesvl 0 npoucxoxcoeruu ConHeuHol cucmemol.

Ilpeomemnvimu pesynomamamu yuaujuxca [ Kuiacca Aeaaomca:
— TOHWMaHue (PU3HUYECKUX TEPMHUHOB: TEJIO, BEIIECTBO, MATCPHSI;
— YyMEHHE TPOBOJAUTH HAOMIOACHHUS (PU3NUECKUX SBICHUN, HW3MEPITh (PU3HUECKHUE
BEJIMYUHBL: PACCTOSIHUE, IPOMEXKYTOK BPEMEHH, TEMIIEpaTypy; OINPEAENIATh LEHY
JeNICHHSI IIKAJIBI TPUOOopa ¢ y4eTOM MOTPEITHOCTH U3MEPEHHUS;



MMOHMMAaHHUE POJIM YYEHBIX Halllel CTpaHbl B PA3BUTUU COBPEMEHHON (PM3UKH U BIUSHUU
Ha TEXHUYECKUN U COLIMAIIBHBIN MPOTPeCC.

MMOHUMAHUE U CIIOCOOHOCTh OOBSACHATH (hn3MuecKkue sBieHus: auddysus, 6oabImas
C)KMMaeMOCTh Ta30B, MaJlasi CKUMAEMOCTh KHJIKOCTEH ¥ TBEPABIX TEI;

BJIaJICHHUE DKCIIEPUMEHTAIbHBIMU METOJAMU UCCIICIOBAHUS MIPU ONPEICIICHUU pPa3MepOB
MaJbIX TeJ;

MMOHMMAaHUE TPUYUH OPOYHOBCKOTO JIBUKEHUS, CMAayMBaHUS U HECMAyUBaHUS Tell;
pa3auyurs B MOJIEKYJISIPHOM CTPOEHUU TBEPJIBIX TEJ, )KUJIKOCTEH U ra3oB;

yMmeHue nonb3oBarbesi CU U nmepeBoAUTh €IUHUIIBI U3MEPEeHHs] (PU3NYECKUX BETUYHMH B
KpaTHBIE U JI0JIbHbBIE €TUHUIIBL;

MOHUMAaHUE U CLIOCOOHOCTh OOBSICHATH (PU3UUECKHE SIBJICHUS: MEXaHUUECKOE JIBUYKEHUE,
paBHOMEpPHOE U HEPAaBHOMEPHOE JIBU)KEHUE, MHEPIIHS, BCEMUPHOE TATOTEHUE;

YMEHHE U3MEPATh CKOPOCTh, MAacCy, CUIY, BEC, CHIIy TPCHHSI CKOJIBKCHHSI, CUITY TPEHUS
KaueHusi, 00bEeM, TUIOTHOCTh TEJa, PABHOJCHCTBYIOIIYIO IBYX CHJI, JCHCTBYIONIUX HA
TEJIO U HANpPaBICHHBIX B OAHY U B IPOTHUBOMOJIOKHBIE CTOPOHBL;

BIIQ/ICHUE SKCIIEPUMEHTAIBHBIMA METOJAAMU HUCCIIEIOBAHUS 3aBUCUMOCTH: MPOIAEHHOTO
MyTU OT BPEMEHU, YUIMHEHUS MPYKUHBI OT MPUIOKEHHON CUJIBbI, CUJIBI TSHXKECTH Tella OT
€ro MaccChl, CHJIbI TPEHHSI CKOJBKCHHUS OT ILUIOMAJH COTPUKOCHOBEHHS TEI M CHIIBI,
MPHKUMAIOIIEH TeNo K MOBEPXHOCTH (HOPMAIBHOTO JaBIICHUS);

MMOHMMAaHHUE CMBICTIA OCHOBHBIX (PU3UYECKMX 3aKOHOB: 3aKOH BCEMHPHOTO TATOTEHUS,
3akoH ['yka;

BIIQJICHUE CIIOCOOAaMHU BBIMIOJIHEHUSI PACYCTOB IMPH HAXOXKJICHHUU: CKOPOCTH (CpeaHel
CKOPOCTH), MyTH, BPEMEHH, CUJIbI TSHKECTH, Beca TeJa, IJIOTHOCTH Teja, 00beMa, MaccChl,
CWJIBI YIPYTOCTH, PaBHOJAEWUCTBYIOIICH IBYX CHJI, HAlpaBIEHHBIX MO OJHOW MPSIMOM;
YMEHHE HaXOJHUTh CBSI3b MEXKIY (PU3UUECKUMH BEJIMUYMHAMU: CHUIIOH TSHKECTH M MacCCOMH
TeJa, CKOPOCTU CO BPEMEHEM U ITyTeM, INIOTHOCTH TeJla C €r0 Maccoil 1 00BbeMOM, CHUIION
TSDKECTH M BECOM TeJIa;

yMEHHUE TIEPEBOIUTh (PU3NUYECKHUE BEIMUYMHBI U3 HecUcTeMHBIX B CU 1 Hao6opoT;
MOHVWMAaHWE TPUHIUIIOB JICWCTBHS JIMHAMOMETPA, BECOB, BCTPCYAIONIUXCS B
MOBCETHEBHOM JKU3HH, U CIIOCOOOB 0OecreueHus: 0€30MacHOCTH MPU UX UCIIOJIb30BAHUU;
MMOHMMAaHHUE U CIIOCOOHOCTh OOBSCHATH (PU3MUECKHE SBIEHUS: aTMOC(HEPHOE NaBJICHHE,
JaBJICHHUE JKHJIKOCTEH, ra3oB M TBEPABIX TeJ, IJaBaHUE TeJ, BO3AYyXOIUIaBaHUE,
pacroJIoKEHUE YpPOBHSA IKUJIKOCTH B COOOMIAIONIMXCS COCyAaxX, CyIIeCTBOBaHUE
BO3IYITHOW 0000YKH 3eMITI0; CTOCOOBI YMEHBIIIEHUS U YBEIHUCHUS JaBJICHNUS,

YMEHHE HU3MEPATh: aTMOCPEpHOEe IaBJICHHE, JaBJICHUE XHJIKOCTH HAa JIHO W CTCHKH
cocyna, CHIIy ApxuMmena;

BIIQJICHUE OKCICPUMCHTAIBHBIMA METOJAMH WCCIICJIOBAHMS 3aBHUCHMOCTH:  CHIIBI
ApxumMena oT o0beMa BBITSCHEHHOW TEJIOM BOJIBI, YCJIIOBUH TUTABAHHS TeJla B JKUIKOCTH
OT JICHCTBUS CUITBI TSKECTH U CHIIBI ApXUMena;

MOHMMAaHUE CMBICIIAa OCHOBHBIX (PU3WYECKUX 3aKOHOB U YMEHHE NPUMEHSATh WX Ha
npakTuke: 3akoH [lackans, 3akoH Apxumena;

MOHMMAaHWE TIPHHIIMIIOB JICUCTBUS OapoMeTpa-aHepowia, MaHOMETpPa, IOPIIHEBOTO
XKHUJKOCTHOTO HACOCa, TUIPABIMIECKOTO MPecca U Croco00B oOecTieueHs: 0€30MacCHOCTH
TP UX HCTIOH30BAHNH,

BIIQJICHHE CIIOCO0aMU BBIMIOJIHCHUS PACUYETOB JJIsi HAXOXKICHUS: JABJICHHS, AaBIICHUS
KHUJIKOCTH HA JHO U CTCHKH COCY/a, CHJIBI ApXUMeaa B COOTBETCTBHH C ITOCTaBICHHOMN
3a/layeil Ha OCHOBAHUU HCIIOIb30BaHUS 3aKOHOB (DU3HKHY;

MOHMUMAHUE ¥ CIOCOOHOCTh OOBSCHATH (DU3MUECKHUE SIBICHUS: PAaBHOBECHE TeII,
MPEBPAILICHUE OJTHOTO BUJ1a MEXAHUYECKOW SHEPTUH B APYTOi;

YMEHHE H3MEpATh: MEXaHHYeCKyl0 padoTy, MOIIHOCTb, IJIEUO CHUJIbI, MOMEHT CHIIbI,
KII/I, noTeHIHaIbHYIO U KHHETUYECKYIO SHEPTHUIO;
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BJIAJICHUE DKCIIEPUMEHTAJIBHBIMU METOJAMHM  MCCIIEOBAaHUSA IpPU  ONPEIACICHUU
COOTHOUICHUS CUII U IIJIeY, JUIsl PAaBHOBECHUS pblUara,

MOHMMAaHHE CMbICJIAa OCHOBHOTO (PM3UYECKOTO 3aKOHA: 3aKOH COXPAHEHUS SHEPTUU;
MMOHMMAaHKUE MPHUHIIMIIOB JACUCTBUS phblyara, 0J0Ka, HAKJIOHHOM IJIOCKOCTH M CIIOCOOOB
obecriedeHrs: 6€30MaCHOCTH MIPU UX UCTIOIb30BaHUH;

BJIaJIeHHE crIoco0aMy BBHITIOJIHEHHUSI PACUETOB JUIS HAXOXKJICHHS: MEXaHUYEeCKOH paboThl,
MOIIHOCTH, YCJIOBHUS paBHOBECHUS CHJI Ha priyare, momeHTa cuiibl, KII/], kuneTnueckoi u
IIOTEHIMATIbHON SHEPIUH;

yYMEHHE HCIOJIb30BaTh IMOJIyY€HHbIE 3HAHUS B MOBCEIHEBHOH XH3HU (IKOJOTHUSA, OBIT,
OXpaHa OKpYKaroIlel Cpeibl).

Hpec)memnbmu pe3yiomamamu yvauiuxcs 8 knacca saensaromesn:

MMOHMMAaHUE U CIOCOOHOCTh OOBSACHATH (PM3MUECKUE SBIICHUS: KOHBEKIIUA, W3IydyeHUE,
TEIUIONPOBOJHOCTh, U3MEHEHUE BHYTPEHHEH SHEPTUU Tejla B pe3ybTaTe TeIIonepeaayn
WA paboOThl BHEUIHMX CHWJI, MCIapeHue (KOHJCHCAIs) M IUIaBJIeHHE (OTBEp/EBaHUE)
BEIIECTBA, OXJIAXK/ICHUE KUKOCTH MPU UCTIAPEHUH, KUIICHUE, BBINAJICHIE POCHI;

YMEHHE HW3MEpPSTh: TEMIIEPaTypy, KOJIMYECTBO TEIUIOTHI, YACIbHYIO TEIUIOEMKOCTb
BEIIECTBA, YACIbHYIO TEIIOTY IIJIaBICHUS BEIIECTBA, BIAXXHOCTh BO3/yXa;

BJIaJICHHE HKCIEPUMEHTATHHBIMH METO/IaMHU MCCIICIOBAHMS: 3aBUCHUMOCTHU
OTHOCHUTEJIbHOM BJIAXXHOCTH BO3AyXa OT JaBJEHHUS BOJISHOIO Iapa, COJAEPKalIerocsi B
BO3[lyX€ TMpU JIaHHOM TeMmeparype; MHaBICHHUS HACBHIIIEHHOTO BOJISHOIO Tapa;
olpesieNieHUs yeIbHON TEIIOEMKOCTH BELIECTBA;

MOHWMaHKWE TMPHHLMUIOB JEHCTBUS KOHICHCAIIMOHHOTO M BOJIOCHOTO THUTPOMETPOB,
NICUXPOMETpa, JBUTATeNIl BHYTPEHHErO CropaHus, MapoBOM TypOWHBI U CHOCOOOB
oOecrnieueHns 0€30MacHOCTH MPU UX UCIOJIb30BaHUY;

MMOHWMaHHME CMBIC/Ia 3aKOHA COXPAaHEHHsS W TPEBPALICHHUS YHEPTUU B MEXAHWYECKHX H
TEIUTOBBIX MPOIECCaX U YMEHUE MPUMEHSATH €T0 Ha IPAKTHKE,

OBJIJICHUE CIOCO0aMM  BBIMIOJHEHMS  pPacueToB Uil  HAXOXKICHUSA:  YAEIbHOH
TEIUIOEMKOCTH, KOJIMYECTBAa TEIUIOThl, HEOOXOJUMOIOo JJsi HarpeBaHus Teia WIH
BBIJICIIIEMOTO UM TIPH OXJIXIECHUH, YIACTHbHOW TEIUIOTHl CTOPAHMS TOIUIMBA, YACITHHOMN
TEIUIOTHI IUIABJIEHUS, BIQKHOCTH BO3/AyXa, YIEIbHOW TEIJIOThl MapooOpa3oBaHUS U
konaeHcauuu, KITJ[ remioBoro aBurarens;

MMOHUMAaHUE M CIIOCOOHOCTh OOBACHATh (PU3MUECKUE SBIICHUS: DSJICKTPU3ALMs Tell,
HarpeBaHWe TPOBOJHUKOB DJIEKTPUUYECKAM TOKOM, JJIEKTPUYECKH TOK B MeTaJllax,
AJIEKTPUUYECKUE SABJICHUS C MMO3UIMU CTPOCHUS aToMa, AEUCTBUS SJIEKTPUUECKOTO TOKA;
YMEHUE M3MEpATh: CHIY OJJIEKTPHUUECKOTO TOKa, JJIEKTPUUECKOE HaMpsKEHHUE,
ANEKTPUYECKUH 3apsijl, HIEKTPUUIECKOE COIPOTHUBIICHUE;

BJIaJICHUE DKCIIEPUMEHTAIBHBIMA METOaMHU HCCIICIOBAHUS 3aBUCHMOCTH: CHJIBI TOKA Ha
y4acTKe LEeMU OT OJJIEKTPUYECKOTO HAIMPSKEHUS, AJIEKTPUYECKOTO CONMPOTUBICHUS
MIPOBOJIHUKA OT €r0 JJIUHBI, IJIOIIAI1 MONEPEUYHOr0 CEYEHUS U MaTepHuaa;

MMOHWMaHWE CMBICJIa OCHOBHBIX (PU3WYECKHX 3aKOHOB W YMEHHE NPUMEHSITh WX Ha
MPAKTHUKE: 3aKOH COXPAaHEHHs IJEKTPHUECKOro 3apsija, 3akoH Oma s yyacTka Lemnd,
3akoH J[xxoyns-JIlenna;

MOHWMaHWE TIPUHIIMIIA JEHCTBUS OJEKTPOCKONA, DSJIEKTPOMETPa, TallbBaHUIECKOTO
3JIEMEHTa, aKKyMyJsTOpa, (poHapuka, peocrara, KOHJIEHCATOPA, JIaMIIbl HaKaJHUBaHUSA U
croco0oB obecrieueHust 6€30MacHOCTH MPH UX UCTIOIb30BaHUU;

BJIaJIeHHE CIIOCOOAMH BBITTOJTHEHUS PACYETOB JIUIsl HAXOXKACHUS: CHIIBI TOKA, HANPSHKEHUS,
COIIPOTHBIICHUS TPU TMAPALICIIEHOM M IIOCJIEAOBATEIbHOM COEIWHEHHH INPOBOJIHUKOB,
YAETBHOTO COIMPOTHUBIIEHUS MPOBOJAHUKA, PAOOTHI M MOIIHOCTH 3JIEKTPUYECKOTO TOKa,
KOJINYECTBA TEIUIOTHI, BBIJIEISIEMOrO MPOBOJHUKOM C TOKOM, €MKOCTH KOHAEHCATOpa,
PpaboThI ANEKTPUYECKOTO OIS KOHJEHCATOPa, YHEPTHH KOHJEHCATOPA;
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MOHUMAaHHUE U CIIOCOOHOCTh OOBSICHATH (PM3UYECKUE SIBIICHUS: HAMAarHWYEHHOCTh XKele3a
W CTaJd, B3aMMOJCHCTBHE MAarHUTOB, B3aUMOJICHCTBHME MPOBOJAHHKA C TOKOM U
MarHMTHOHN CTPEJKH, IEeHCTBIE MAarHUTHOTO MOJIsl HA MPOBOJHUK C TOKOM;

BIIQJICHUE DKCIIEPUMEHTAIbHBIMA METOJIaMU HCCIICIOBAHMS 3aBUCUMOCTH MAarHHUTHOTO
NEHCTBUS KaTYIIKU OT CHJIBbI TOKA B LIETIH;

MOHNMAHUE ¥ CIOCOOHOCTh OOBSICHATH (U3NYCCKUE SBICHUS: TPSIMOJIMHEHHOE
pacmpocTpaHeHHE CBETa, 00Opa30BaHHE TEHU W TOJIYTCHU, OTPAKCHHE W TPEIOMIICHUC
CBETa;

yMEeHHE H3MepITh (OKYCHOE pPACCTOSHUE COOMpArouieil JHMH3bL, ONTHUYECKYI CHUITY
JIUH3HI;

BJIaJICHUE SKCIIEPUMEHTAIbHBIMU METO/IaMU MCCIIEI0BAHUS 3aBUCUMOCTHU: N300pakeHUs
OT PACIIOJIOKCHHSI JIAaMIIbl Ha PA3JIMYHBIX PACCTOSHUSAX OT JMH3BI, yIiia OTPAKCHHS OT
yTJia IMaJIeHus CBETa Ha 3epKalo;

MMOHMMAHUE CMBICTIa OCHOBHBIX (PU3WYCCKUX 3aKOHOB W YMEHHE TPUMEHSATh WX Ha
MIPaKTUKE: 3aKOH OTPA)KEHUS CBETA, 3aKOH MPEIOMIICHUS CBETa, 3aKOH MPSIMOIMHEHHOTO
pacmipoCcTpaHEHUS CBETA,

paznuyath GOKyC JIMH3BI, MHUMBIN (POKYC U (POKYCHOE PacCTOSHUE JIMH3bBI, ONTHYECKYIO
CHJIy JIMH3bl M OINTHUYECKYI0 OChb JIMH3bI, COOMPAIONIYI0 U PACCEUBAIOILIYIO JIMH3BI,
M300paKeHUs, TaBaeMbIe COOMPAIONICH U PaCCEHBAIOIICH JTMH301;

YMEHHE HCIOJIb30BaTh IMOJIYYCHHBIC 3HAHUS B TIOBCEIHEBHOHM KM3HU (IKOJIOTHSA, OBIT,
OXpaHa OKPYXKAIOIIEH CPEeIbl).

Ilpeomemnuvimu pezynomamamu yuauwjuxca 9 Knacca anar0mc:

MOHMMAaHUE U CIOCOOHOCTh ONUCHIBAaTH M OOBACHATH (PU3MUECKHE SBIICHUS:
MOCTyNaTebHOE JBUKEHHE, CMEHa THS M HOYM Ha 3emiie, CBOOOJIHOE MajJeHHE Tell,
HEBECOMOCTb, IBHIKEHUE 110 OKPY>KHOCTH € TOCTOSIHHOM 110 MOJYJIH0 CKOPOCTBIO;

3HAHWE€ U CIOCOOHOCTh J1aBaTh ONpEIENICHUS/ONUCaHusl (U3NYECKUX TOHSTUM:
OTHOCUTEJIBHOCTh JIBUKEHUS, T€OLIEHTPUYECKas U TeIUOLICHTpUYECKass CUCTEMbl MUDA;
[mepBas KOCMHUYECKass CKOPOCTh|, PpPEaKTHBHOE JBW)KEHHME; (PU3NYECKUX MOJIENIEH:
MaTepHalibHas TOYKa, CUCTeMa OTCYeTa; (PU3MYECKUX BEJIMUYUH: NepeMelleHIe, CKOPOCTb
PaBHOMEPHOr0 NPSIMOJIMHEMHOIO JIBUKEHMS, MTHOBEHHAs] CKOPOCTb M YCKOpPEHHE Mpu
PaBHOYCKOPEHHOM MPSIMOJIMHEHMHOM JBUKEHUH, CKOPOCTh M IIEHTPOCTPEMHTEIBHOE
YCKOpEHHUE MPU paBHOMEPHOM JBH)KEHUU TE€Ja MO OKPY>KHOCTH, UMITYJIbC;

MOHMMAaHHE CMbICTIa OCHOBHBIX (PM3MUECKHMX 3aKOHOB: 3aKOHbl HbIOTOHA, 3aKOH
BCEMHPHOTO TATOTEHHs, 3aKOH COXPAHEHUS UMIIYNbCa, 3aKOH COXPAaHEHMs SHEPruu U
YMEHHUE IPUMEHSATh UX Ha MPAKTHKE,

YMEHHUE TMPUBOIUTH MTPUMEPHI TEXHUYECKUX YCTPOWCTB M KHBBIX OPraHU3MOB, B OCHOBE
NepeMeIeH!s] KOTOPBIX JIEKUT MPUHIUI PEaKTUBHOTO JBW)KEHUS; 3HAHWE M yMEHHE
OOBSICHATH YCTPOICTBO U JIEHCTBUE KOCMUYECKUX PaKEeT-HOCUTEIIEH;

YMEHHE H3MEPATH. MIHOBEHHYIO CKOPOCTb M YCKOPEHHME IIpU DPABHOYCKOPEHHOM
MPSMOJUHENHOM JIBUJKEHUH, LEHTPOCTPEMUTENBHOE YCKOPEHHUE IIpU PaBHOMEPHOM
JIBYDKEHUH IO OKPYKHOCTH;

MOHMMaHHE U CIIOCOOHOCTH OMHUCHIBATh M OOBACHATH (PU3NUECKUE SBICHUS: KOJCOaHUsS
MaTEeMaTHYeCKOro U MPYKUHHOTO MAasTHUKOB, PE30HAHC (B TOM YHCJIE 3BYKOBOII),
MEXaHUYECKHE BOJIHBI, [UIMHA BOJHBI, OTPAXKEHHUE 3BYKA, 3XO0;

3HaHHE M CHOCOOHOCTh JaBaTh OMNpeneNeHuss (U3NYECKUX TOHSATHHA: CBOOOJHBIC
KosiebaHus, KojebaTenbHas cUcTeMa, MasTHUK, 3aTyXalolue KojaeOaHus, BEIHYKICHHbIC
Kosie0aHus, 3BYK U YCIIOBHSI €T0 paclpoCTpaHeHHs; GU3NUECKUX BEIMYMH: aMIUIUTY/a,
MEePUOJ ¥ YacToTa KoseOaHuii, COOCTBEHHAsI YacTOTa KOJIeOATEeIbHOM CHCTEMBI, BBICOTA,
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[TeMOp], TPOMKOCTBh 3BYyKa, CKOPOCTh 3BYyKa; (DM3WYECKUX MOJCNCH: [rapMOHUYECKHE
KoJieOaHMs |, MAaTeMaTHICCKUI MasSTHUK;

BJI/ICHUE HKCIEPUMEHTAIbHBIMU METOJAaMH MCCIEI0BAaHUS 3aBUCHMOCTH IE€pHOJa U
4acTOThI KOJIeOaHUIM MasiTHUKA OT JAJIMHBI €0 HUTH;

MOHMMAaHHE U CIIOCOOHOCTh ONMHUCHIBATh U OOBICHATH (DM3NYECKHE SBICHUS/TIPOLECCHI:
ANIEKTPOMAarHuTHasi MHAYKLUS, CAMOMHAYKIMS, MPEJIOMIIEHUE CBETa, JUCIEPCUsl CBETa,
MOTJIOIIEHUE M MCIyCKaHWE CBETa arOMaMH, BO3HUKHOBEHUE JIMHEWYATBhIX CIEKTPOB
UCITyCKaHMsI U MOTJIOLEHHUS;

3HaHHE€ U CIOCOOHOCTh JaBaTh OIpPEIEICHUs/ONUCaHusl (UINYECKUX  MOHSITHIA:
MarHuTHOE TI0Jie, JIMHUM MarHUTHOW WHIYKUHUH, OJHOPOJHOE U HEOJHOPOJHOE
MAarHUTHOE  MOJIe, MAarHUTHBIA  IIOTOK, IEPEMEHHBIM  BJEKTPUYECKHM  TOK,
ANEKTPOMArHUTHOE TMOJIE, 3JEKTPOMArHUTHBIE BOJHBI, 3JIEKTPOMAarHUTHBIE KOJeOaHMUs,
pammocBsi3b, BUAMMBIN  CBET; (M3MUECKUMX BENWYMH: MarHUTHas  MHIYKIIHA,
WHIYKTUBHOCTh, IEPHOJ, 4YacToTa W aMIUIUTyJa »SJICKTPOMArHUTHBIX KoJieOaHUiA,
[IOKAa3aTeJIH MPEJIOMIICHHUS CBETA;

3HaHue (HOPMYIUPOBOK, TOHMMAHHE CMBICIA U YMEHHUE MPUMEHATh 3aKOH MPETOMIICHUS
cBeTa u npasuio JleHua, KBaHTOBBIX OCTYNAaTOB bopa;

3HaHUE HA3HAYEHUs, YCTPOMCTBA M MPUHLHUIA JEHCTBUS TEXHMYECKUX YCTPOWCTB:
ANEKTPOMEXaHUYECKUI MHIYKIIMOHHBII reHepaTop MEPEeMEHHOr0 TOKa, TpaHchopMaTop,
KoJe0aTeNbHBIN KOHTYp, JETEKTOP, CIIEKTPOCKOI, CIIEKTporpad;

[[TOHUMaHUE CYyTH METOJa CIEKTPAIbHOTO aHAJIN3a U €r0 BO3MOXKHOCTEH |;

MOHMMAHUE W CIHOCOOHOCTh OINHCHIBAaTH M OOBACHATH (PU3MUECKHE SBICHUS:
PaaMOAKTUBHOCTh, MOHU3UPYIOIINE U3TyUEHNUS,;

3HAHWE€ U CIOCOOHOCTb JlaBaTh ONPEIEJICHUS/ONUCAaHUS (U3MUECKUX TOHSTHUMN:
palMOaKTUBHOCTb, anb(a-, O6eTa- U raMMa-yacTHIbl; (PU3NYECKUX MOJENIeH: MOJeNnu
cTpoeHust aromoB, npemnoxkeHHole [ Tomconom wu 3. Pesepdopaom;
IIPOTOHHOHENTPOHHAs! MOJEIb aTOMHOTO SApa, MOJAEIb Ipoliecca JEICHUS A1pa aToMa
ypaHa; QU3NYECKUX BEJIWYHUH: MOTJIONIEHHAs J103a U3Iy4eHHs, KOOPPUIUEHT KadecTBa,
9KBMBAJICHTHAs /1034, IEPUOJ MTOJIypaclaa;

YMEHHE MpPHUBOAMTH TNPUMEPbl M OOBSICHATH YCTPOWCTBO M NPUHLUI JeHCTBUA
TEeXHUYECKUX YCTPOWCTB W YCTAHOBOK: cYeT4yWk [eirepa, kamepa BuibcoHa,
My3bIPbKOBasi KaMepa, sIEpHbIA PEakTOp Ha MEUIEHHBIX HEUTPOHAX;

YMEHHE U3MEPSATh: MOIHOCTD J03bl PAIUOAKTUBHOIO U3Ty4EHHS OBITOBBIM JI03UMETPOM;
3HaHue (POPMYIUPOBOK, MOHUMAHUE CMBICIA U YMEHHUE NMPUMEHATh: 3aKOH COXPaHEHUS
MacCOBOI'0 YHCJa, 3aKOH COXPAaHEHUS 3aps/ia, 3aKOH PaJUOAKTUBHOIO paclaja, paBUiIo
CMEILIEHUS;

BJIJICHUE OSKCIEPUMEHTAIIbHBIMH METOJaMU HCCIIEIOBaHUS B TMpOIecce H3y4eHUs
3aBHUCHUMOCTH MOIIHOCTHU M3JIy4€HHsI POJIYKTOB pacmaja pajJoHa OT BpEMEHH;
MMOHMMAaHHE CYTH IKCIEPUMEHTAIbHBIX METOI0B UCCIIEA0BAHNS YACTHIL;

IIPEJICTaBIEHHUE O COCTABE, CTPOEHUH, IPOUCXOKICHUH U Bo3pacTe COIHEUHON CUCTEMBI;
yYMEHUE TPUMEHSATh (U3NUecKre 3aKOHbl JUIs OOBSCHEHHS JBIXKEHHUS IUJIaHET
CoHEYHOM CHUCTEMBI;

3HATh, YTO CYUIECTBEHHBIMHU ITapaMETPAMHU, OTINYAIOIIUMHU 3BE3/bl OT IJIAHET, SBIISIOTCA
UX MacChl M HUCTOYHUKM OHHEPruM (TEPMOSJEPHBIE pEaKkUUUW B HeApax 3BE3] H
paZMOaKTUBHBIE B HEJPAX IUIAHET);

CpaBHMBaTh (U3WYECKUE M OpOUTAJIbHBIE IMMapaMeTphl IUIAHET 3EMHON TpYMIbl C
COOTBETCTBYIOIIMMHU TMapaMeTpaMy IUIAHET-TUTAaHTOB W HAaXOAWTh B HHUX o0IIee u
pa3InyYHOE;

00BsIcHATh cyTh 3 dekra X. [ormepa; GpopMmynupoBaTh U OOBACHATH CyTh 3aKOHa 0.
Xab0ma, 3HaTh, YTO ATOT 3aKOH SIBUJICS SKCIIEPUMEHTAIBHBIM IOATBEPKICHUEM MOJICIH
HecTalnmoHapHoi Beenennol, oTkpeiToit A. A. @puaMaHoOM.
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— yYMEHHE HCIIOJb30BaTh MOJYYCHHBIC 3HAHUS B MOBCEIHEBHOH XM3HM (OBIT, SKOJOTHS,
OXpaHa OKpY)KaloIlel cpe/ibl, TeXHUKA 0€30I1aCHOCTH U JIp.).

BbinmyckHUK HayuHTCS:

— coOmropare mpaBuiia OE30IAaCHOCTM M OXpaHbl Tpyda Ipu pabore C ydyeOHBIM U
1a00paTOpPHBIM 000PYIOBAHUEM;

— IIOHMMAaTh CMBICII OCHOBHBIX (DPU3MYECKMX TEPMHHOB: (U3NYECKOE TeNo, (PU3NUECcKoe
ABJICHUE, (U3NYECKasl BEIUUYMHA, €IMHHUIIBI U3MEPEHHUS;

— pacro3HaBaTh IPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh IPU MOMOIIH (PU3MUECKUX METOJIO0B;
aHAJIN3MPOBATh OTHEIIBHBIC JTalbl IMPOBEIEHUS HUCCICHOBAHMM M HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

— CTaBUTb ONBITHI M0 MCCIEIOBAHNIO (PU3NYECKUX SIBICHUHM MM (PU3NYECKUX CBOMCTB Tell
0€3 UCIOJIb30BaHUS MPSIMBIX MU3MEPEHUH; MPH 3TOM (HOpMYIUPOBaTh MpoliIeMy/3anady
Y4eOHOTO HKCHEPUMEHTa; COOMpaTh YCTAaHOBKY W3 TPEAJIOKEHHOTO OO0OpYIOBaHUS;
IIPOBOJIUTH ONBIT U (POPMYITUPOBATH BHIBOBI.

Ilpu nposedenuu uccie0o8anus @uauUUecKux sAGIEHUll UMepumenvHvle npubopsl
UCNONBL3YIOMCA UL KAK OAMYUKU USMEPEHUs (Du3udecKux eeauyun. 3anucu noKazaHui
NPAMbBIX USMEPEHULl 8 SMOM Cyuae He mpebyemcs.

— IIOHMMATh POJIb KCIIEPUMEHTA B OJIYYEHUU Hay4YHOH MH(POpMALIUY;

— TIPOBOAUTH NpsIMbIe U3MEpeHUs (PU3MUECKUX BEIMYUH: BpEMsl, pacCTOSHUE, Macca Tena,
o0beM, cuia, TeMIieparypa, aTMochepHoe AaBlIeHUE, BIaAXHOCTh BO3/yXa, HANPsDKEHUE,
CHJIa TOKa, PaJMallMOHHBIA (OH (C HMCIOJIB30BAaHUEM JIO3MMETpPA); MPH 3TOM BHIOMPATH
ONTUMANIBHBIA C€HOCO0 H3MEPEHHs U HCHOJb30BATH MPOCTEHUIIME METOJbl OLEHKH
MIOIPEIHOCTEN U3MEPEHUI;

— TPOBOAWUTH HCCIIEOBAHUE 3aBUCUMOCTEH (U3NUECKUX BEIMYMH C HCIOJIb30BaHUEM
MPSIMBIX U3MEPEHUI: MPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YJIbTAThI
MOJTyYEHHOM 3aBUCUMOCTH (PM3NYECKUX BEJIMYMH B BUAE TAaOMUI U rpadHUKoB, JAeiaTh
BBIBOJIbI 110 pe3YJIbTaTaM UCCIIEIOBAHMS;

— TIPOBOAUTH KOCBEHHBIE U3MEPEHMS (PU3NYECKUX BEITUYMH: NMPH BHINIOIHEHUN U3MEPEHUN
coOMpaTh HSKCIEPUMEHTAIBHYIO YCTaHOBKY, CIenys TNPEeAOKEHHON HWHCTPYKIUH,
BBIUUCIIATh 3HAUEHHE BEJIMYUHBI U AHAJIU3UPOBATH NOJYyYEHHBIE PE3YIbTAaThl C YUETOM
3aIaHHOY TOYHOCTU U3MEPEHUN;

— aHaAJM3MpOBATh CUTYallUH NPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa, y3HaBaTh B HUX
MPOSIBJICHUE HW3YUEHHBIX (PU3MUECKUX SIBJICHUIH WM 3aKOHOMEPHOCTEH U INPHUMEHSTh
MMEIOIIMECs 3HaHUS JJIs UX 00bICHEHHUS,

— TOHMMATh NMPUHLHUIIEI ASUCTBUS MAIIUH, TPHOOPOB U TEXHUUECKUX YCTPOICTB, YCIOBUS
nx 0e30IacHOr0 MCIOJIb30BaHUs B TOBCEIHEBHOM JKU3HH,

— MHCIIONB30BaTh MPU BBIMOJHEHMM Y4YeOHBIX 3a/lad HAY4YHO-TIOMYISAPHYIO JHUTEpaTypy O
(buU3NYECKUX SIBJICHUSX, CIPABOYHbIE MaTepHalibl, pecypchl MIHTepHeT.

BblﬂyCKHHK MOJIYYMT BO3MOKHOCTb HAYYUTHLCH:

—  0CO3HABAMb YEHHOCMb HAYYHBIX UCCIe008aHUll, polb QuU3UKU 6 pacuiupeHuu
npeocmasieHull 00 OKpyicaroujem mMupe u ee Kia0 8 yiyuuleHue Kauecmea H#CUsHu,

—  UCNONb308amMb NpueMvl NOCMPOEHUsl uauieckux mooenel, NOUcKa U @opmyauposKu
00KaA3amenbCme  8blOBUHYMBIX 2UNOmMe3 U Meopemudeckux 6bl60008 HA OCHO8e
IMAUPUYECKU YCMAHOBNIEHHBIX (PaKmo8;

— CpasHugamv  MOYHOCMb  UBMEPEeHUs  (UIUYECKUX  BelUYUH NO  GelUdUHe  UX
OMHOCUMENbHOU NOZPEUWHOCIU NPU NPOBEOEHUU NPAMbBIX USMEPEHULL;

—  CaMOCMOAMENbHO NPOBOOUMb KOCEEHHblE UBMepeHUs U UCCIe008aHUs DUUYECKUX
8eUYUH C UCNONb308AHUEM PA3IUYHBIX CHOCOD08 UMEPEHUs PUIUYECKUX BEUUUH,
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8blOUpams cpedcmea UMepeHusi ¢ y4emom HeoOXO0OUMOU MOYHOCMU U3MePeHUl,
000CHO8bIBAMb  8bIOOP CNOCOOA UMEPEeHUs, A0eK8AMHO20 NOCMABIEeHHOU 3adaye,
npoBOOUMb OYEHKY O0CMOBEPHOCIU NOLYYEHHBIX Pe3yIbmamos;

— gocmpuHuMamv  UHOpMayuro  uUIUYECKO20  COOEPHCAHUL 8  HAYUHO-NONYIAPHOU
Jaumepamype u cpedcmaax Maccosol UHPopmayuu, KpUmu4ecky oYeHu8ams noay4eHHy0
unopmayuro, anaruzupys ee cooepicarue u OanHvle 00 UCMOYHUKe UHpopMayuu,

— co30a8amb cOOCMBeHHble NUCLMEHHbLE U YCIHble CO00UieHUs 0 QUUYECKUX A8NeHUAX HA
OCHOBe  HECKONbKUX  UCMOYHUKO8 — UHQDOPMAYUU,  CONPOBOHNCOAMb  BbICMYNIEHUE
npezenmayuet, yuumuledas 0coOOeHHOCMU aAyOUMopul C8epCmMHUKOS.

®opMBbl, NEPHOIUYHOCTH U NMOPSAOK TEKYILIEro KOHTPOJIsI YCIIeBAeMOCTH H
MPOMEKYTOYHOM aTTeCTALMH 00y4AIOIINXCH

Texywuii xoumponb ycnesaemocmu - 3TO CHCTEMaTHYecKas IpOBEpKa 3HAHUM
o0yyaroImuxcsi, MPOBOAMMAs YYMUTEJIEM Ha TEKYIUX 3aHATHSX B COOTBETCTBUU C Y4eOHOMH
nporpaMMoil. Tekymuii KOHTPOJb YCIIEBAEMOCTH OOYYarOIIMXCS B JIMIEE OCYLIECTBIISIETCS
YYUTEISIMU 10 5-0a/uibHOM cucTeMe (MUHUMAJIbHBIA Oamn - 1; MakCUMasibHbIA Oami- 5).
Texymmii KOHTPOIb MPOBOIUTCS B (pOPMax YCTHOTO OTBETA HA BOIPOCHI IO TeME, MMCbMEHHOM
KOHTPOJBHOM paboThl MO TeMe (BKJIIOYAIOIEH TECTOBblE 3aJaHHusi C MHOXECTBEHHBIM U
€AMHUYHBIM BIOOPOM OTBETOB, 33/1aHUS C OTKPBITBIMU BOIIPOCAMU, 33JJa4M U JIp.), IPOEKTHBIX U
UCCIIEI0BATEIbCKUX PA0OT (MHAUBH YA bHbIX, TAPHBIX, TPYIIOBbIX).
Buovl u popmul mexyuwjeco KOHmpous.
-YCTHBIA (MHIAMBHUIYaIbHBIH WM (POHTAIBHBIA OINPOC, pPEUICHHE Y4eOHO-TI03HABATEIHHBIX
(mormueckux) 3a7ad, yCTHasi B3aUMOIIPOBEPKA U [1.p.);
-MIUCbMEHHBIN  (omamiHue padoThl, NPOBEPOUYHBbIE pPAOOTHl, MpaKTUYECKHEe  padoThl,
KOHTPOJIbHBIE pabOTHI, TECTOBbIE 3a/laHus (B ToM uucie ¢ ucnonaszoBanueM HKT), pemenue
y4eOHO-TI03HABATENbHBIX (JJOTUYECKUX ) 3a]1a4, B3aUMOITPOBEPKA U JIp.)
Temamuueckuii KOHMPOIb 3AKIIOUAETCS B MPOBEPKE YCBOECHMs NMPOTPAaMMHOIO MarepHuaia Io
KaKJIOM KPYITHOU TeMe Kypca.
IIpomesxcymounas ammecmayus — 3TO OILIEHKa KaueCTBa OCBOCHUS 00Y4arOIUMHUCS KaKOH-1100
yacTu (4actei) TeMbl (TeM) y4eOHOro mpeameTa, Kypca, JUCHMUILUIMHBL (MOyJisl) O OKOHYaHUU
UX U3Yy4EHHMs [0 UTOraM y4yeOHOro neproja (4eTBepTH, MOJIyTous, ro/a).
[IpomexyTouHasi arrecralus Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHHUsS IMPOBOJUTCS B
COOTBETCTBUM C MosiokeHueM «O ¢opme, MEePUOAUYHOCTH M TMOPSJIKE TEKYLIEro KOHTPOJIS
YCIIEBAEMOCTH M IPOMEXyTOYHOM arrecranmu ydamuxcs ['BOY mumeit Ne 373 MockoBckoro
paiiona Cankt IlerepOypra. IIpomexxyTouHas arTecTanus MPOBOAUTCS MO YETBEPTAM B (Gopme
yueTa TeKYyIUX OTMETOK, 32 yueOHbIN roJ — B (hopMe yueTa 4eTBEPTHBIX OTMETOK
Cmapmosblil Konmpoab yuawjuxcs - Ipoueaypa, IpoBOAUMAas B Hayajle yueOHOTo rojia ¢ IeJbio
ONpesieNieHUs] CTENEHU COXPAHEHHsl TMOJIyYEHHBIX paHee 3HAHWW, YMEHHM U HaBBIKOB B
COOTBETCTBUH C TOCYJApCTBEHHBIM 00111€00pa30BaTeIbHBIM CTAaHIAPTOM.

COJAEP)KAHUME YYEBHOI'O IPEAMETA

®u3uka 1 ee poJib B IO3HAHUM OKPY’KAIOIIEro MUpa

®uznka — Hayka o mnpupojge. Puzmyeckue Tena U sBiaeHUs. Duznueckue CBOMCTBA Tell.
HabGmronenue u onucanue ¢uznueckux siBneHui. Ousndeckuii 3kcnepuMeHT. MoenupoBaHue
ABJICHUN U O0OBEKTOB NpUpobl. Pu3ndeckue BeTUUYUHBL. V3MepeHus (U3MUECKUX BEIUYHNH:
JUIMHBI, BpEMEHH, Temreparypbl. Puznyeckue nmpuOopsl. MexIyHapoaHas CHUCTEMa €IUHHII.
To4HOCTh M TOTrpEemHOCTh U3MepeHuid. du3znueckue 3aKOHbl U 3aKOHOMEpPHOCTH. Dusnka u
TexHuka. Hayunslii meron mosHanus. Ponp ¢usuku B (HOpMUPOBAHMM €CTECTBEHHOHAYYHOM
TPAaMOTHOCTH.
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Mexanuyeckue siBJICHHUS

Mexanuueckoe [BH)KEHHE. MarepualibHasg TOYKa KaK MOJENb (PU3UYECKOro Tela.
OTHOCUTENBHOCTh MeXaHuueckoro aBmxkeHus. Cucrema orcyeta. Dusnmyeckue BEIUYUHBI,
HEOOXOIUMBbIE ISl OMHMCAHMS ABMXKEHUS M B3aMMOCBS3b MEXAY HUMHU (IIyTh, IEpeMelIcHHE,
CKOPOCTb, YCKOpPEHHUE, BpeMs JBUKEHUs). PaBHOMEpPHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEHMHOE
JIBWKEeHUE. PaBHOMepHOEe ABMXKEHUE N0 OKpyXHOCTU. IlepBbiil 3akoH HproTOHA M mMHepuus.
Macca tena. IlnotHocts BemiectBa. Cuna. Eqununs! cuiibl. Bropoit 3akon Herotona. Tpetuit
3akoH HptoTtoHa. CBoOoaHOe nagenue ten. Cuma TsHkecTd. 3aKOH BCEMUPHOTo Tarotenus. Cuiia
ynpyroctu. 3akoH ['yka. Bec Tesna. HeBecomocTb. CBsI3b MEXy CHIION TSKECTH U Maccoi Tena.
Hunamometp. PaBHoxeiicTBytomas cuia. Cuna TpeHus. TpeHue CKoJibKeHus. TpeHHe MOKOSL.
Tpenue B IpUpoAe U TEXHUKE.

Hmnynbc. 3akoH coxpaHeHHs UMITylbca. PeakTuBHOe ABMkeHne. Mexanudyeckas padoTa.
MormtHocts. DHeprus. [lorennuanbHas U KuHeTHYecKasi 3Heprus. [IpeBpaiienre ogHOro BUAA
MEXaHUYECKOM IHEPTUu B APYroi. 3aKOH COXpPaHEHUS MOJIHOM MEXaHUYECKOM SHEpruu.

[IpocThie MexaHU3MBI. Y CJIOBHUSI PAaBHOBECHUSI TBEPJOTO Teja, UMEIOIIETO 3aKPEIUICHHYIO
oCb JABWKEHUA. MOMeHT cuiibl. [Jenmp msascecmu mena. Peryar. PaBHOBECHE Cuil Ha pblyare.
Peryaru B Texnmke, ObITYy u Tipupoje. [loaBMKHBIE W HEMOJABMKHBIC OJ0KH. PaBeHCTBO paboT
IIPU WCIOJB30BAaHUU TMPOCTHIX MEXaHU3MOB («3050TOe mpaBuio MexaHuku»). Kosdduuuent
MOJIE3HOT0 ACHUCTBHUS MEXaHU3MA.

JaBnenue TBepabix Ten. Enuuunel u3MmepeHus naBieHus. CrnocoObl U3MEHEHUs
nasnenus. JlaBnenue xuakocTeil u ra3oB 3akoH [lackans. JlaBineHue >KMAKOCTH Ha THO U CTEHKHU
cocynpa. CooOmaromuecs cocyasl. Bec Bo3agyxa. AtTmocdepHoe naBienue. H3mepenue
atmochepnoro nmasienus. OnbiT Toppudeum. bapomerp-anepons. ATMochepHOe JTaBlIeHUE HA
pa3INyYHBIX BhICOTaX. [ MapaBinyeckue MexaHu3MbI (Tpecc, Hacoc). JlaBneHue KUAKOCTH U Traza
Ha MOTPYKEHHOE B HUX Teo. Apxumenosa cuia. [lnaBanue Ten u cynos Bo3nyxomiaBanue.

Mexannueckue kosnebanus. Ilepwon, uactora, amrmumrtyaa konebanwil. Pe3onaHc.
MexaHnnyeckre BOJIHBI B OJTHOPOJHBIX cpenax. JlinHa BOJHBI. 3BYyK KaK MEXaHH4YECKash BOJHA.
I'poMKOCTB 1 BBICOTa TOHA 3BYKA.

TenjioBble sABICHUSA

Crpoenue BemiecTBa. ATOMBI U MOJEKyJbl. TemioBoe ABM)KEHHE aTOMOB M MOJIEKYI.
Juddy3us B razax, *KUAKOCTIX M TBEpAbIX Tenax. bpoynoeckoe osudicenue. Bzaumoneiicteue
(mpuTsKEeHME M OTTAJIKMBAaHUE) MOJIEKYN. ArperaTHble COCTOSHMs BemiectBa. Pasnuuue B
CTPOECHUHM TBEPJBIX TEJl, )KUIKOCTEU U Ia30B.

TemnmoBoe paBHoBecue. TemnepaTypa. CBsA3b TEMIIEPATYPHI CO CKOPOCTHIO XaOTUYECKOTO
JBIDKEHUS yacTull. BHyTpenHss sHeprus. PaboTta m Teronepenaya Kak crocoObl M3MEHEHHS
BHYTpeHHEN dHepruu Tena. TemmonpoBogHocTh. KonBekuusa. Wsnyuenuwe. IIpumepst
TEIUlonepeaul B INpupoae M TexHHke. KoaumuecTBo TemnoTel. YenbHas TEMIOEMKOCTb.
VnaenpHas TeIuIOTa CropaHusl TOIUIMBA. 3aKOH COXpPAHEHUs W IPEBpPALICHUs DJHEPruu B
MEXAHUUYECKUX M TEIUIOBBIX Hporeccax. [InaBieHne M OTBepAEBaHHME KPUCTAUIMUECKUX TEIN.
VaenpHas temiora maBieHus. lMcmapenne u KoHueHcanus. llornomeHne sHeprum npu
UCIIAPEHNU JKUAKOCTH U BBIJCIIEHUE €€ IpU KOoHAeHcauuu mnapa. Kumenwe. 3aBucumocTb
TEMIEpaTypbl KUIEHHsI OT JAaBJIEHUS. YJelbHasg TeIioTa MapooOpa3oBaHMsI M KOHJEHCAIIUH.
Bnaxnocts Bo3nyxa. PabGora rasa mpu pacmmpenun. IIpeoOpa3oBaHusi SHEPTUU B TEIUIOBBIX
MalyHax (mapoBas TypOHMHA, ABUraTelb BHYTPEHHETO CrOpaHMsl, peakTUBHBIN nBurarens). KIT/
TEIUIOBON MAIUHBI. JKon02UuecKue npooiemvl UCHOIb30BAHUS MENLOBbIX MAULUH.

JIEKTPOMAarHUTHBIE SIBJICHUS

Onextpuzaius  (uznueckux Ten. BsaumoneiicTBue 3apsbkeHHBIX Ten. [IBa  pona
AIIEKTPUYECKUX 3apAN0B. JIeTMMOCTh 3NEKTPUUECKOTO 3apsna. DJIEMEHTAPHBIN 3JICKTPUUYECKUI
3apsl. 3aKOH COXPAHEHUs IEKTpUYeCcKoro 3apsiaa. [IpoBoaHMKY, OTYIIPOBOJHUKU U
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H30JIATOPHl AJIEKTPUYECTBA. DJIEKTPOCKOM. DJIEKTPUYECKOE TOJIe KaK OCOOBINH BUJI MaTepHH.
Hanpsiocennocms snekmpuuecko2o nonis. JIeMCTBUE 3IEKTPUYECKOTO IOJISL HA AJIEKTPUYECKUE
3apsibl. Konoencamop. Ouepaus 21ekmpuyecko2o noJis KOHOeHCcamopa.

OnexkTpu4eckui TOK. VICTOYHMKM 3JIEKTPUYECKOrO TOKA. JJEKTpPHYECKas LEeNb U €€
cocTaBHble yacTu. HanpasiieHue u neicTBUS 3JIEKTpUYecKoro Toka. Hocurenu anekTpudecKux
3apsiioB B MeTaiuiax. Cuia Toka. DIIEKTPUUEeCKOe HalpshKeHUE. DIEKTPUUECKOE COTPOTUBIICHHE
IIPOBOJAHMKOB. ENVMHUIIBI CONPOTUBIICHMUS.

3aBUCUMOCTb CHJIBI TOKAa OT HampsbkeHus. 3akoH OMa Ui ydacTka LEenu. YAelbHOe
conporusiieHue. Peocratel. [locienoBarenpHoe coenuHEHHE NPOBOAHUKOB. llapamiensHoe
COEIMHEHUE ITPOBOJHUKOB.

PaboTa 31eKTpu4ecKoro moss Mo MepeMelIeHUI0 3JIEKTPUUECKUX 3apsAaoB. MOIIHOCTb
AJIEKTpUYEeCKOro Toka. HarpeBaHue NpOBOJHUKOB 3JIEKTPUUECKUM TOKOM. 3akoH Jlxoynsd -
JleHua. DnexTpuyecKre HarpeBaTesibHble M OCBETUTENNbHbIE Tpubopsl. KopoTkoe 3aMblkaHue.

MaruutHoe nosie. MHayKust MarHUTHOrO 1nosisi. MarautHoe noje toka. OnelT Opcerena.
MaruutHoe 1OJ€ TIOCTOSHHBIX MAarHuToB. MarHutHoe mnosne 3eMiad. OJEKTpPOMAarHur.
MarnuTtHoe 1oJie KaTylKU ¢ TOKOM. IIpumeHeHue 31eKTpoMarHuroB. /[eficTBHE MarHMTHOIO
II0JI1 HAa NPOBOJHUK C TOKOM M JBIJKYILYIOCS 3apsbkeHHYro dactuny. Cuna Amnepa u cuna
Jlopenya. DnekTpoaBUraTelb. SIBIeHNe 3JeKTPOMarHuTHON nHAyKIus. OnbiTel Papazest.

DOneKkTpoMarHuTHble  KoneOauus. KonebamenvHoulll Kommyp. Oiexmpozenepamop.
Ilepemennwvii mok. Tpancghopmamop. llepenaya >IEKTPUUYECKONM HIHEPTrUM HA PACCTOSHHUE.
DJeKTpOMarHUTHbIE BOJHBI M UX CBOMCTBA. [Ipunyunsvi paouoceazu u menesudenus. Bausanue
NEKMPOMASHUMHBIX USLYYEHUU HA HCUBbIE OP2AHUSMDBL.

Cser — oanexktpomarHutHas BosiHa. CkopocTh cBera. McrouHuku cBera. 3akoH
IPSIMOJIMHENHOTO pacpOoCTpaHEHUE CBeTa. 3aKOH OTpakeHus cpera. [limockoe 3epkano. 3akoH
npesnomienus csera. JInnzel. oKycHOE paccTOSHUE M ONTHYecKasl cuia JIMH3bL. V300pakeHue
npeaMera B 3epkane U JuH3e. Onmuyeckue npubopwsi. I'ma3 Kak oONTHYECKass CHCTEMa.
Hucnepcus cseta. Uumepghepenyus u ougpakyus ceéema.

KBanToBbIe siB1eHHS

Crpoenue aromoB. [lnanerapnas mozaens atoma. KBaHTOBBIN XapakTep MOTJIOUICHUS U
UCITyCKaHMsI CBeTa aTOMaMH. JIMHeWuaThle CIIEKTPBI.

Omneitel Pesepdopra.

CocraB aromHoro sapa. IIpoToH, HEUTPOH M ONEKTPOH. 3aKOH OHHINTEHHA O
IPOMOPLUMOHAIBHOCTH MAacChl U 3HEPruu. [leghekm macc u sHepausi c8A3U AMOMHBIX s0ep.
PagnoaxktuBHocTh. Ilepumon momypacnana. Anbda-uznydenue. bema-uznyuenue. ['amma-
n3iydeHue. SnepHsle peakuuu. VMcrounukn sHeprun ConHua u 3Be3A. SnepHas sHeprerTuka.
DKkonozuyeckue npobremvl padbomvl AMOMHLIX 2nekmpocmanyuti. Jlosumerpus. Bauanue
PAOUOAKMUBHBIX USTYYEHUL HA JHCUBLE OPLAHUMBL.

Crtpoenue u 3Bo0nusA Beenennoii
FeOHeHTqueCKaH U TCIUMOUHCHTpHUYCCKAsA CHUCTCMBbI MHUpaA. duznueckas mnmpupoaa
HeOecHbIx Ten ComHeuHod cuctembl. [Ipoucxoxnenne ConHeuHoil cucrembl. Dusznueckas
npupoga Connna u 38e31. Ctpoenne Beenennoi. OBomtonns Beenennoi. ['mnoresa bosbmoro
B3pbIBa.
Tembl 1a00PATOPHBIX M NPAKTHYECKHUX PadOT

JlaGopaTopHble pabOThl (HE3aBUCUMO OT TEMAaTHUYECKOW MPUHAJICKHOCTH) IEIATCS
CJIETYIOIINE TUIIBI:
1. TIpoBeneHue NpsAMBIX U3MEPEHUH (PU3MUECKUX BEIUIHH
2. Pacyer mo mMoOJIy4eHHBIM pe3yibTaTaM MPSIMBIX HW3MEPEHUN 3aBHCHUMOIO OT HHUX
napameTpa (KOCBEHHbIC U3MEPEHUS).
3. HaOmionmenue sBIEHWH W TOCTAaHOBKA ONBITOB (Ha KayeCTBEHHOM YpPOBHE) TIO
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oOHapyKeHHIO (PAKTOPOB, BAUSIOMIMX HA MPOTEKAHUE JAHHBIX SIBICHUI.
4. WccnenoBaHue 3aBHUCHUMOCTH OJHOM  (DM3MYECKOH  BEITMYMHBI
IPE/ICTaBICHUEM PEe3yJIbTaTOB B BU/IE TpaduKa UM TaOIHUIIBI.

OT Jpyrou

5. IlpoBepka 3aaHHBIX TPEATNOIOKEHUN (TpsMble U3MEpeHHs] (PU3MUECKUX BEITUYHH

CpPaBHEHHE 33JJaHHBIX COOTHOLICHUIN MEXKIy HUMHU).
6. 3HAKOMCTBO C TEXHUYECKUMHU YCTPOHCTBAMHU M UX KOHCTPYHPOBAHHUE.

IIpoBeaenne npssMbIX H3MepeHUii PU3MYECKHUX BeJTHYUH
W3mepenue pa3mMepoB Tedl.

H3mepenue pazMepoB MajbIxX Tell.

W3mepenne Maccol Tela.

W3mepenune oobeMa Tena.

W3mepenue cuisl.

W3mepeHue BpeMeHH npoliecca, nepuoia KojaeOaHuil.
H3mepeHue TeMneparypsl.

W3mepenue naBiieHus BO3lyxa B OaUIOHE O] TOPLIHEM.

©CoN Ok wdDE

. VI3mepeHue cuiibl TOKa U €ro peryjiupoBaHue.

10. HM3mepeHue HanpsHKEHUSI.

11. U3mepeHue yrioB najgeHus U NpeIoMICHHUS.
12. HN3mepenue GoKycCHOTO pacCTOSHUS JIMH3HI.

Pacuer nmo MOJYYCHHBIM peE3yJabTaTaM IPAMbBIX u3Mepe}mifl 3aBHUCHMOI'0 OT HUX

napamerpa (KOCBeHHbIe U3MEpPeHUs)

1. M3mepeHue MIOTHOCTHU BELIECTBA TBEPAOIO Teja.

2. Ompenenenne Ko GUIMEHTA TPEHUS CKOTBKEHHUS.
3. OmnpeneneHune )KeCTKOCTH MPYKUHBI.
4

. Onpez[eneHI/Ie BBITAJIKMBAIOIIEH CHIJIBI, HeﬁCTBYIOHleﬁ Ha IMOIpy>XCHHOC B KUJAKOCTb

TEJO.
5. Ompenenenne MOMEHTA CHUJIBL.
6. M3mepenue cpetHell CKOPOCTH JIBHKEHHUS.
7. VI3amepeHne yCKOPEHUsI paBHOYCKOPEHHOTO JIBUKCHUSI.
8. Omnpenenenne pabOTH M MOIIHOCTH.
9. Ompenenenue yacToThl KojeOaHU rpy3a Ha PYKUHE U HUTH.
10. OmnpeneneHne OTHOCUTENLHON BIaXXHOCTH.
11. OmnpeneneHue KOJIUYECTBA TETIOTHI.
12. Omnpenenenue yaensHON TETTIOEMKOCTH.
13. HN3mepenue pabOThI U MOIIHOCTH AJIEKTPUYECKOTO TOKA.
14. N3mepeHue cOnpoTUBIEHUS.
15. Onpenenenre ONTUYECKON CHIIBI JIMH3BI.

16. HccnenoBanne 3aBUCHMOCTH BBITAIKUBAIOMICH CHUJIBI OT 00beMa MOTPYKCHHOU

YaCTHu OT IIJIOTHOCTHU KHUIAKOCTHU, €€ HC3aBUCUMOCTH OT IINIOTHOCTHU U MACChI TCJIA.

17. UccnenoBanue 3aBUCUMOCTH CHJIBI TpPEHHUSI OT XapakTepa IOBEPXHOCTH,

HE3aBUCUMOCTH OT ILIOIIAaH.

Habaonenne siBjieHMd U MOCTAHOBKA ONBITOB (HA KA4Ye€CTBEHHOM YPOBHE) IO

00HapY:KeHHI0 (PAKTOPOB, BJIAMSIONINX HA POTEKAHUeE TaHHBIX IBJICHUM

c€C
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1. Habmonenue 3aBUCUMOCTH TEepHOAa KojeOaHW Trpy3a Ha HUTH OT JUIMHBI U
HE3aBHCHMOCTH OT MacChl.

2. HalGmroieHre 3aBUCMMOCTH TeproJa KojebaHuil rpy3a Ha Npy>KUHE OT MacChl U
KECTKOCTH.

3. HccnenoBanue siBIEHUS IEKTPOMArHUTHON HHYKIIHH.

4. HaOirozieHue siBJIEHMs OTPaXXEHUsI U IIPEIOMIICHUS CBETA.

5. MHccrnenoBanue 3aBUCUMOCTH Beca Teja B )KUJIKOCTH OT 00beMa MOTPYKEHHOM JacTu.

6. MHccnemoBaHue 3aBUCUMOCTH OJHOW (PU3UYECKOM BEIMYMHBI OT JPYro cC
IPECTaBICHUEM PE3yJIbTaTOB B BU/IE I'pauKa UM TaOJULIbI.

7. MHccnenoBaHue 3aBUCUMOCTH CHIIBI TPEHUS OT CUJIBI IaBJICHUS.

8. MHccnenoBaHue 3aBUCUMOCTH Je(OPMALIUU MIPYKUHBI OT CHIIBI.

9. HccnenoBaHue 3aBUCUMOCTH I€pHO/Ia KOJIeOaHU Ipy3a Ha HUTHU OT JUIMHBIL.

10. HccnemoBaHue 3aBUCMMOCTH NeproJia KOIeOaHUH rpy3a Ha MPYKUHE OT KECTKOCTH
U MaCCBl.

11. UccnenoBaHue 3aBUCMMOCTHU CHJIbI TOKA Y€pe3 MPOBOJIHUK OT HAIIPSKEHUS.

12. WccnenoBaHue 3aBUCMMOCTH YIJIa IIPEIOMIICHHS OT yIila IaCHHUS.

HpOBepKa 3aJJaHHBIX npeunonomennﬁ (l'lpﬂMI)Ie U3MEPECHUSA (l)H3I/I‘leCKHX BCJIMYIHUH
H CPABHCHUE 3aJlaHHBIX COOTHOIIEHMI1 MEKIY HHMH). HpOBepKa rumnorTe3

1. IlpoBepka rUMOTE3bl: MPHU MOCIEIOBATEIBHO BKIIOUEHHBIX JTAMIIOYKU U MPOBOJHHUKA
WJIH IBYX MPOBOJHUKOB HAMIPSKEHHSI CKJIAbIBATh HEJb3s (MOXKHO).
2. IlpoBepka mpaBuia CI0KEHUS TOKOB Ha JIBYX MapaIeIbHO BKIFOYCHHBIX PE3UCTOPOB.

3HAKOMCTBO ¢ TEXHHYECKHMH YCTPOMCTBAMH M X KOHCTPYHMPOBaHH e

3. COopka 3/1eKTpUUECKOM e U U3MEPEHHE CUIIbI TOKA B €€ Pa3IMYHBIX Y4aCTKaX.
4. COopka 3JIeKTpOMarHuTa U UCMbITAHUE €r0 AeHCTBHSL.

5. M3ydeHune 31eKTpUUeCcKOro ABUTaTeNsl IOCTOSTHHOTO TOKA (Ha MOJEIN).

6. V3y4yeHue cBOMCTB H300pakeHUs B JIMH3AX.
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TemaTu4yeckoe MIaHUpPOBaHUeE, B TOM 4YHCJe ¢ y4eTOM padoyeil MporpaMMbl BOCIUTAHUSA € YKa3aHHEM KOJMYeCTBA 4YacOB, OTBOAUMBIX HA

OCBOCHHE KAXKI0I TeMbI

7 Knace
KoanuecTBo Konnuecrgo | BOCTMHTATEIbHbIA KOMIOHEHT NPU H3YYeHHH
KosmuectBo
I'naBa Tema (pa3zmen) qacoR KOHTPOJILHBIX | JIaG0PaTOPHBIX TEMBI
pabor pabor (peanuzanus Moay.si «IIKkoIbLHBIIH yPoK»)
Beenenue 4 0 1 MoTuBanus U3y4aemMoro mpeaMera.
1 [lepBoHayanbHbBIE CBECHUS O 6 0 1 Bocnutanue Ha npuMepe TUYHOCTEH yUeHBIX

CTPOCHHMU BENIECTBA M.B. Jlomonocosa, 1. HetoTona, I'. I'anunes

2 B3aumogeiicTBue Ten 24 2 5 Huckyccus «Tpancnopt Oyaymiero .
Bosmoxnbie ckopocTu.» Bocrintanue
9KOJIOTHYECKOH KYIbTYPHI.

3 JlaBneHue TBEpABIX Tell, 21 2 2 3amura npoeKToB. « GOHTAHBI HAILIETO

KHUJKOCTEH U ra30B ropojay. « U3 ucropuu uzyueHus
aTMOC(hEepHOTO JaBICHUSY.

4 Pabota u MoutHOCTE. DHEprus 12 1 2 Pa6ora B rpynnax «IIpocTeie MEXaHU3MBI M UX
npuMeHeHne» M3rotoBnenne Mo enei,
3aIuTa.

Hrorosoe noBropeHune 1 0 0 Bocnuranne 3K010rnuecKon KynbTypHl.
HUTOT'O 68 5 11




8 Kkiacce

I'naBa

Tema (pa3nen)

KoaunuecTBO
4acoB

KoauuecTtBO
KOHTPOJIbHBIX
padot

KoimuecTBo
JIa00PATOPHBIX
padot

Bocnurare/JbHbII KOMIIOHEHT NIPH
HU3yYEeHHH TeMbI

(peammzanmsa Moyt «LLIKOTBHBIN YPOK»)

TemoBble IBJIEHUSA

23

2

3

MoTuBanus U3y4aeMoro rnpeamera.
Bocnuranne ctpemieHus K OJIy4YEeHHIO
JOCTOBEPHOI HHOPMAIINH O TIEPEIOBBIX
JOCTUKEHHSIX U OTKPBITUSX MUPOBOM U
OTEUECTBEHHOU HAYKeE.

Bocnuranne OTBETCTBEHHOCTH 32 COCTOSIHUE
MIPUPOAHBIX PECYPCOB.

Urpa « ®uszuka 3a yamkoi yas»

9HeKTpI/I‘leCKI/IC SABJICHUA

29

Pemenue 3amay B rpynmnax .

Bocrnuranune Ha npuMepe JIMYHOCTEH
yueHbix A.M. Amnepa, A. Bonbrta,, I'. Oma
2.X. Jlenna, . Jxxoyns.

QHGKTpOMaFHI/ITHHe SABJICHUA

BocnuTanue 5K0J10ruueckoi KyabTypBbl.

N3roroBnenune Mozeneit mpubopos, 3aIimTa.

CBeETOBEIC SIBICHHUS

10

Pabota B rpynnax «Ontudeckue npudopsl,
UX IPUMEHEHHEe»

UTOI'o

68

11

21



9 kiacce

KoIH1ecTRo }fgggl‘l;;ng Bocnurare/JbHbII KOMIIOHEHT NMPU U3yYeHUH
I'naBa Tema (pa3aen) KOJ}{I;‘cl(e);TBO KOHTPOJIbHBIX ]E:X/ P TEMBI
pador NpaKTHIECK (peamm3anust MoayJs «llIkoabHBIH ypok»)
ux pador
Beenenne 2 0 0 MoTHBaIHs H3y4aeMoro npeaMeTa. Bocrmranne
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX.
CTPEMJICHHE K IIOJIyYEHUIO JOCTOBEPHOU
MHPOPMALIUH O NEPEIOBBIX JOCTHKEHUAX U
OTKPBITHSIX MUPOBOM U OTEYECTBEHHOM HayKe.
1 3aKOHBI B3aUMOJICHCTBUS U 45 2 3 BocnuTanye Ha IpUMEpPE JIMYHOCTEN yueHbIx U.
ABMKCHUA T Hetotona, I'. Tanunes, A. DiiHmreiina,
C. I1. Koponesa.

2 Mexanuveckue konedanus. 3ByK 17 1 2 Pa6ora B rpynmax «3Byk. YibTpa3Byk. UH(Dpa3ByK.
3BYKOBBIE SIBIICHUS B IPUPOJIE U TEXHUKE.)»

( DopmupoBaHHE KOJICKTHBHOTO B3aUMOICHUCTBHS
JUISI pellIeHUs] HOCTABJIEHHbIX 33/1a4. )

3 DJIEKTPOMATHUTHOE TOJIe 16 0 1 Bocnuranue pazymMHOro mnorpeOutens
JIEKTpUYECKON sHeprun. Bocnuranue
9KOJIOTHYECKOM KYJIBbTYPBI.

Bocnurtanue Ha npuMepe TMYHOCTEH YUYEHBIX
JI. Makcgemna, A. C.ITonoBa

4 CTpoeHue aToMa 1 aTOMHOTO 13 1 2 ITouck nnpopmarun 06 aIbTepHATUBHBIX

sjpa. Micronb30BaHue SHepriu MCTOYHHUKAX SHEPTuH, padoTa B rpymnmnax.

aTOMHBIX SIJIEp N
Bocnuranue Ha npumepe JIMYHOCTEN yUEHBIX
A. bekkepensi, M. Kiopu, 3. Pesepdopna.

5 CTPOCHﬂeﬂ SBOJIIONHUA 4 0 0 Bocnutanune neneycTpeMIeHHOCTH B IO3HAHUH

Beenennoi OKPY2KAIOIIEro MUPa, MECTE YEIIOBEKA BO
Bcenennoit.

HroroBoe moBTOpeHUE 5 0 0 Bocnuranue roroBHOCTH K 00pa30BaHuUIO, B TOM
YHUCJIe caM000pa30BaHUIO.

NUTOT'O 102 4 8
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