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INOACHUTEJIBHAS 3AIIUCKA.

Pabouas mporpaMMa ecTeCTBEHHOHAYYHON HAIIPABIEHHOCTH MO (DH3HKE C MCIIOJIIb30BaHUEM 000PYAOBaHUS
LCHTpa «Touku pocTa» it 7-9 Kj1acCOB OCHOBHOM IIKOJIBI COCTaBJIEHA U pa3p360TaHa B COOTBETCTBHHU C.

e  @enepanbHbIM 3aK0HOM OT 29.12.2012 Ne 273-D3 (pen. ot 31.07.2020) «O6 obpa3oBaHuu B
Poccuiickoit denepanum» (¢ u3M. u J101., BCTyI. B cuity ¢ 01.09.2020);

e tpeboBanmsivu DefiepanbHOr0 TroCyAapCTBEHHOTO0 0O0pa30BaTENbHOIO CTaHAAPTAa OCHOBHOTO
obmiero oOpasoBanusi (yTB. HpuKa3oM MuHHCTEpCTBa 00pa3zoBaHMsl M Hayku Poccuiickoi
Oenepanun ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

e [Jlacmoprom HamuoHanpHOro mnpoekta «OO0pa3oBanue» (yTB. mnpesuguymom CoBera npu
IIpesunenre PO no crpaTrerm4eckoMy pa3BUTHIO U HAlMOHAIBHBIM IIPOEKTaM, IIPOTOKOJ OT
24.12.2018 Ne 16);

e TocymapctBenHoii mporpammoii Poccuiickoii ®enepanuu «Pa3Butue oOpazoBanus» (YTB.
[TocranoBnenuem IlpaBurenscrBa P® ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEPXKIEHUM  TOCYyIapCcTBEHHOW mnporpamMmbl  Poccuiickoii  ®enepauun  «Pa3Butue
00pa3zoBaHus»;

® aBTOPCKOW MpOrpaMMoil OCHOBHOro oOmmiero oOpazoBanms mo ¢usuke ans 7-9 kmaccoB (A. B.
[éperukun, H.B. ®unonosuu, E.M.I'ytHuK, M., «/Ipodar, 2015 1.);

e y4eOHBIM IJTAHOM M OCHOBHO# 00pazoBatensHoi mporpammbel OO0 MBOY «11O Ned 6y,

e MeToauYecKUMH  PEKOMEHIAIMSIMH 10  CO3MaHWI0 HW  (YHKIMOHHPOBAHUIO B
0011e00pa3oBaTeIbHBIX OpPraHU3aIUsAX, PACHOJIOKEHHBIX B CEIbCKOM MECTHOCTH U MallbIX
ropojax, IEHTPOB 00pa30BaHUsl €CTECTBEHHOHAYYHON M TEXHOJOTUYECKOW HAmpaBIICHHOCTEH
(«Touka pocra») (YTBepkKAeHbI pacropsbkeHueM MHUHHCTEPCTBa MpocBelieHus Poccuiickoit
®enepannu ot 12 stuBaps 2021 r. Ne P-6).

Pabouas mporpamma peanmusyercs B yueOHmkax A. B. Ilepeimkuna «®usmka 7 xinace», «dusmka 8 kimacey,
«Dusuka 9 xmace» cucremsbl «Beptukamby llepeimkua A. B., yueOHUK 11t 00rmieoOpa3oBaTeNbHBIX yUeOHBIX
3aBeaenuii.M.: [lpoda, 2020

IIporpamMma oOmpeiesieT CoAepKaHhe M CTPYKTYpYy y4eOHOro marepuaia, MOCIeA0BaTelbHOCTh €ro H3y4YeHHS,
IIyTn (I)OpMI/IpOBaHI/ISI CHUCTEMBbI 3HaHPII>i, yMeHPII?I A crnoco0oB ACATCIIBHOCTH, Pa3BUTHA, BOCIHHUTAHUA H
couain3alun yJaluxcs.

Co3nanne neHtpa «Touka pocray mpennojaraeT pasBUTHE 00pa30BaTENbHON HHPPACTPYKTYPHI
0011eo0pa3oBaTeIbHON OpraHU3alii, B TOM YHCIIE OCHAIIEHNE 00111e00pa30BaTeIbHON OPraHNU3alluu:

1. obGopynoBanueMm, cpeacTBaMd OOy4YeHMS W BOCIMTAHHUS s H3ydeHHs (B TOM 4HCIe
AKCIIEPUMEHTAJIbHOT0) MPEIMETOB, KYpCOB, JUCHUIUIMH (MOJyJiel) ecTeCTBEHHOHAyYHOU
HANPaBIEHHOCTH TPU  peaju3alid  OCHOBHBIX  OOIIe00pa3oBaTeNbHBIX  MPOTPaMM U
JIOTIOTHUTEIIBHBIX 0011e00pa30BaTEIbHBIX IPOrpPaMM, B TOM YUCIIE JJIsl PACIIUPEHUS COJIEpKaHuUs
yuebHoro npenmMeta «dusnkay;

2. 00OpymOBaHHWEM, CpeICTBaMH OOy4YeHHS ¥ BOCIUTAaHHS JJIS pealu3allyd  MPOrpaMMm
JIOTIOJTHUTEIBHOI0 00pa30BaHUs €CTECTBEHHOHAYYHOH HAIlPaBICHHOCTEH;

3. KOMITBIOTEPHBIM U MHBIM 000pYIOBaHHUEM.

[IpodunpHbli KOMIUIEKT 000pyAOBaHUS oOecreunBaeT dPGEKTUBHOE MOCTHIKEHHE 00pa30BaTEIbHBIX
pe3yNibTaToB OOYYaIOIMMUCS MO MpOorpaMMmaM €CTeCTBEHHOHAYYHOW HaIpaBIEHHOCTH, BO3MOXHOCTh
yIIIyONEHHOTO M3Y4YEeHHUsl OTJENBHBIX MPEIMETOB, B TOM YHUCIe A (OPMHUPOBAHUS M300pETATENBCKOTO,
KpEaTHUBHOTO, KPUTUYECKOTO MBIIUIEHUS, Pa3BUTHS (QYHKIIMOHAIBHOM IPaMOTHOCTH Yy O0y4aIOUIUXCsl, B
TOM UHCJIE ECTECTBEHHOHAYUYHON U MaTEMaTHYECKOM.

9KCHepI/IMeHT SIBIAETCS HNCTOYHMKOM 3HAHWUUA M KpUTCPUEM HUX HCTUHHOCTH B HAYKC. KOHHGHHI/IH
COBPEMEHHOTO 00pa30BaHMS IOJPAa3yMEBAET, YTO B Y4EOHOM S3KCIEPUMEHTE BEIyLIYI0 POJIb JOJDKECH
3aHATH  CAMOCTOSITENIbHBIA  HMCCIENOBATENbCKMM  ydyeHMYeckuil  skcrepuMeHT.  CoBpeMEHHBIE
OKCIICPUMCEHTAJIBHBIC UCCIICAOBAHUA 10 (i)I/I3I/IKe YKE€ TPYAHO IMPEACTABUTDH 0€e3 MCIOoab30BaHU HE TOJIBLKO
aHAJIOTOBBIX, HO M NHU(POBBIX M3MEPHUTEIbHBIX MNpHOOpoB. B DenepasbHOM ToCyJapCTBEHHOM
oOpa3zoBatenbHOM ctanaapre (nainee — ®I'OC) nponucaHo, YTO OJHUM U3 YHUBEPCATbHBIX YUEOHBIX



neiictBuil (nanee — YY), npuoOperaeMbIX yyaliuMHCS, JOJDKHO CTaTh YMEHHE «IIPOBEACHUS OIMBITOB,
MPOCTHIX SKCIEPUMEHTAIBHBIX HCCICAOBAHUM, MPSAMBIX U KOCBEHHBIX M3MEPEHHI C HCIOJIb30BaHUEM
AQHAJIOTOBBIX U IIU(PPOBBIX U3MEPHUTEIBHBIX TPUOOPOBY.

Y4eOHBIN IKCIEPUMEHT M0 (HU3UKE, MPOBOAUMBIN HA TPaJAULMOHHOM 000pynoBaHHU (0€3 MPUMEHEHUS
u(pPOBBIX J1aOOPATOPHii), HE MOXKET B IIOJHOM Mepe 00eCeunTh pelleHre BceX 00pa3oBaTelbHbIX 3a7a4
B COBpeMEHHOM 1mkose. CIoKuBIIAsCs CUTYyalls 00yCIOBIeHa CYIIECTBOBAHUEM Psiia IPOOIIEM:

*  TPAJAULMOHHOE IIKOJIBbHOE 00OPYIOBAHUE M3-3a OTPAHUYEHUS TEXHUYECKHX BO3MOXKHOCTEH HE
MO3BOJISIET TPOBOJIUTH MHOTHE KOJIMYECTBEHHBIE HCCIICIOBAHNUS;

*  JUIMTETBHOCTh TPOBEACHHS (U3MUECKHX HCCIEIOBAaHUM HE BCErAa COrJIacyercss ¢
JUTUTEIBHOCTBIO YIE€OHBIX 3aHSATHIA;

* BO3MOXHOCTb  MpPOBEACHUS  MHOTUX  (U3NYECKUX  HCCIEIOBAHUM  OTpaHHMYUBACTCS
TpeOOBAHUSAMHU TEXHUKH OE30MACHOCTH U JP.
[ludpoBas  nmaGoparopusi  KapAWHAIBHBIM ~ 00pa3oM  HW3MEHSET METOAMKY H  COJep)KaHHe
IKCIIEPUMEHTAIBHON NEATEIbHOCTH M TIOMOTAeT PEIINTh BhIIIENepednciIeHHbie mpoomaemsl. [npoxuit
CIEeKTp NHM(POBBIX JATYMKOB IIO3BOJSIET YYallUMCS 3HAKOMHUTBCS C MapameTpaMHu (HU3HYECKOro
IKCIIEPUMEHTA HE TOJIBKO Ha Ka4YeCTBEHHOM, HO M Ha KOJMYECTBEHHOM ypoBHe. C moMoIbio 1udpoBoit
7a00paTOPUM MOKHO IPOBOJMTH UIUTEIBHBIA SKCHEPHUMEHT Jake B OTCYTCTBHH JKCIIEPUMEHTaTopa.
[Ipu >TOM H3MepsieMble JaHHBIE M PE3yJIbTaThl X OOPa0OTKHM OTOOpaXKAroTCS HENMOCPEICTBEHHO Ha
9KpaHe KOMIIBIOTEpa.

B nporecce popmupoBaHusi SKCIIEPUMEHTATBHBIX YMEHUN MO (PU3UKE YYaLIUIICS YUUTCS MPEACTABIATH
uHpopManuio 00 UCCIeIOBAHUN B YETHIPEX BUIAX:

* B BepOaIbHOM: OIUCHIBATh 3KCIIEPUMEHT, CO3/laBaTh CIOBECHYIO MOJEIb SKCIEPHUMEHTA,
(GuKcUpoBaTh BHUMaHHUE HAa U3MEPSIEMbIX (U3NUECKUX BEIMUMHAX, TEPMUHOJIOTHH;

* B TaOJMYHOM: 3aMOJHSATH TAOJMIIBI JaHHBIX, JIKAIIUX B OCHOBE MOCTPOCHHS IpaduKoB (TIpH
ITOM Y YYalIUXCsl BO3HUKAET MIEPBUYHOE MPECTABICHHE O MacITabax BEIHYHH);

* B rpaduyeckoM: CTpoUTh Irpauku Mo TaOIMYHBIM JAHHBIM, YTO TO3BOJIAET MEPEUTH K BBI-
JBIDKEHUIO THIIOTE3 O XapaKTepe 3aBHCUMOCTU MEXIY (PU3MUECKUMH BEIWYMHAMU (IIPU 3TOM YUYUTEIb
MOKa3bIBAET TPEUMYIIECTBO B BU3YaTHW3aIlMH 3aBHCHMOCTEH MEXIy BelM- YHMHAMH, HATJSATHOCTH M
MHOT'OMEPHOCTb);

* B AHWIMTHYECKOM (B BHUJEC MaTEeMAaTUYECKUX YypPaBHEHH): MPHUBOANUTH MaTeMaTHYECKOE
OINMCAaHNE B3aMMOCBA3H (PU3NUECKUX BEJIMYMH, MaTEMAaTHYECKOe 000011IeHNE TOTyUYEHHBIX PE3YyIbTaTOB.
[Tepexon k KaxaoMy 3Tamy NpeacTaBleHUus UH()OPMAIMKM 3aHUMAET JOCTaTOYHO OOJBIIONW MPOMEXYTOK
BpeMeHH. be3zyciioBHO, B 7—9 kiaccax 3TOT Ipoliecc HEOOXOIUM, HO B CTaplIMX KiaccaxX 3TO BpeMms
MOKHO OBbLIO OBl OTBECTH Ha pelleHue OoJjiee BaKHBIX 3a7ad. B arom miaHe nudpoble Jadoparopuu
MO3BOJISIIOT  CYIIECTBEHHO HKOHOMHTH BpeMs, KOTOpPOE€ MOXXHO MOTpPAaTUTh Ha (OPMHPOBAHUE
UCCIIEIOBATEILCKUX YMEHUH YYaIIUXCsl, BEIPAKAIONINXCS B CISIYIOIINX JEHCTBUAX:

*  OmpejAesieHue MPoOIEMBI;

*  TIOCTaHOBKA MCCIIEIOBATEIHCKOW 3a1auu;

i ITAaHUPOBAHUC PCIICHUSA 3aJ1a4H,

*  TIOCTPOEHHE MOJENeH;

*  BBIIBIKEHUE TUIIOTE3;

. OKCIICPUMCHTAJIbHAA IIPOBCPKA TUIIOTE3;

. AHAJIN3 JAHHBIX SKCIIEPUMEHTOB HUJIN Ha6HIOHeHHfI;

*  ¢dopMyITUpOBaHUE BHIBOJIOB.
[Mocneqnue roapl y ydamuxcst HaONIOAaeTCs HHU3KAas MOTHUBAIUS HM3YyYEHHUS €CTeCTBEHHOHAYYHBIX
JTUCIUIIIIMH W, KaK CJEJCTBUE, MaJeHHE KadecTBa oOpa3oBanus. LludpoBoe yueOHOE oOOpymoBaHue
MO3BOJIIET yYaIlUMCS O3HAKOMHUTHCS C COBPEMEHHBIMH METOJaMH HCCIEIOBAaHUS, MPUMEHSEMBIMH B
HAyKE€, a YUUTCIIIO — IMPHUMCHATH HA IMPAKTUKE COBPEMCHHBIC NCAArOrM4YC€CKUC TEXHOJOTHH. HOSTOMY
TJIABHOM COCTaBJISIONIECH KoMITeKTa « Toukoi pocTay SBISIOTCS UGPOBLIE Ta00PaTOPHH.



[Ipennaraemast mporpaMMa peanu3yercsi ¢ TOMOLIbI0 yueOHO-MeTOAnYeCKUX KOoMITIeKTOB (YMK).

YMK gns kaxznoro kimacca BKIIOYAeT: y4eOHHK, 3aJadHMK, METOOMYECKHE MaTephaibl Uil y4uTews,
CaMOCTOSITEIbHbIE U KOHTPOJIbHBIE PaOOTHL.

[Inanupyroress cneayrome (opMbl OpraHu3alul y4deOHOro mpouecca: (hpOHTaIbHBIE; KOJIJICKTUBHBIE;
IpynIoBble; paboTa B mape; WHAWBUIYaJIbHBIE.

B mpemonaBanum mnpexmera OyAyT — HCIOJIB30BATHCS CIENYIOLIME TEXHOJIOTMH M METOABI: JIMYHOCTHO-
OpPHECHTUPOBaHHOE 00YyUeHue; MpodiIeMHoe o0yyeHune; nudppepeHInpoBaHHOe 00yUeHNE; TEXHOIOTUH 00yUeHHS Ha
OCHOBE PELICHUS 3a/1a4; METO/Ibl HHAWBUAYAIBEHOTO 00yUCHHS.

OcobeHHOC 3HaUEHUE B TPEIIOAaBAaHUN (PU3UKH MMEET ITKOIBHBIA (YH3UIEeCKUi SKCIICPUMEHT, B KOTOPBIA BXOMISIT
JEMOHCTPALIMOHHBIN SKCIIEPUMEHT M CAaMOCTOSTEIbHbIE Ta00paTOpHbIE PAa0OThI yUaIHXCSL.

Heabio n3yvyenusi (U3NKH B OCHOBHOM 1IKOJIe SIBJISIETCS:

1) B HANMpABJIEHNH JJUYHOCTHOTO PA3BUTHS

- BOCIIUTaHWE TOTOBHOCTH OOYYAIOIIMXCS K CaMOPa3BUTHIO M CaMOOOpa30BaHUIO HA OCHOBE MOTHBALUHM K
00y4YeHUIO U TIO3HAHUIO;

-popMupoBaHHE LEHHOCTH 340pOBOrO W 0Oe30macHOro oOpasa KHU3HM, IPaBUI HHIUBUIYaJIbHOTO U
KOJJIEKTUBHOTO 0€301acHOr0 MOBEJICHHUS B YPE3BBIYAWHBIX CUTYallUAX, YTPOXKAIOIIMNX KU3HU U 3/I0POBBIO JIIOJEH,
IpaBUJI IOBEACHUS HAa TPAHCIIOPTE U Ha 10pOrax.

-BOCHHUTAHHE YOEXKAEHHOCTH B BO3MOXXHOCTHU ITO3HATH MPHUPOAY, HEOOXOOUMOCTU PasyMHOI'O HCIOJIb30BAHUS
JIOCTHKCHHUI HAYKH U TEXHOJIOTHH JUTsl TAbHEHIIIET0 Pa3BUTHS YSJIOBEYESCKOT0 O0IIECTRa,;

-pa3BUTHE YBO)XCHUS K TBOPIAM HAYKW U TEXHUKH; OTHOIICHUS K (PU3UKE KaK K AJIEMEHTY OO0IIeUeI0BEeUYeCKOM
KYJIBTYPBI;

2) B MeTanpeIMeTHOM HANPaBJIeHUH

-OCBOCHHME 3HAHHUH O MCXaHUYCCKUX, TCIUIOBBIX, JJICKTPOMArHUTHBIX W KBAHTOBBIX ABJICHUAX; BCIMYMHAX,
XapaKTePU3YIOUINX 3TU SBICHUS; 3aKOHAX, KOTOPbIM OHM ITOJYMHSIOTCS; METOJaX HAYy4YHOTO ITO3HAHUS HPUPOABI U
(hopMHpOBaHUs Ha STOW OCHOBE MPEACTABICHUN 0 (PH3MUECKOI KapTHHE MHPA,

-OBJIaICHUC YMCHUAMU IIPOBOJUTH Ha6JIIO,ZlCHI/I$I IPpUPOAHBIX HBJ’ICHI/II\/'I, OIIMChIBATh H O606HlaTI) PE3YIbTAThI
HaOJIOIEHNH, WCIONB30BaTh MPOCTBIE H3MEPUTENBHBIE MPHOOPBI UIS W3y4YeHHs (PUIMUSCKUX SIBICHHIA;
NPEACTaBIATh Pe3yabTaThl HAOMIOACHUM WM U3MEPEeHUH B BUAE TaOnul, rpadMKOB U BBIABISTH HA 3TOW OCHOBE
OMITUPUYCCKUEC 3aBUCUMOCTHU; MNPUMCHATH IMOJYUCHHBIC 3HAHUA [JId 00BSICHEHHS pa3H006pa3Hbe IIPUPOAHBIX
SBJICHWH W TIPOLIECCOB, MPUHIIMIIOB JCWCTBHS BAKHEHIINX TEXHHYECKUX YCTPOMCTB, U pelIeHUs] (HU3NIECKUX
3a1a4;

-pa3BUTHE MO3HABATEIBHBIX WHTEPECOB, MHTEIICKTYAJIbHBIX M TBOPUECKHX CIIOCOOHOCTEH B IpoLecce pereHHs
(u3nvecknx 3a7a4 W BBITIOJIHEHUS] DKCIEPUMEHTAIBHBIX HCCIIEOBAaHMIA; CIIOCOOHOCTH K CaMOCTOSTEILHOMY
NprOOPETEHNIO HOBBIX 3HAHUH 10 (JU3MKE B COOTBETCTBUH C )KU3HEHHBIMH NOTPEOHOCTSMH U UHTEPECAMH;
-HMCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTHU JUIS pelleHUs] MH)OPMAIMOHHBIX U KOMMYHHKAIMOHHBIX y4eOHBIX
3aja4, B TOM YHCJIe: BEIYUCIICHNE, HAllMCaHUE ITMCEeM, COUMHEHNH, JIOKIIaI0B, pedeparos, co3laHie pe3eHTAUH 1

p-;

Iliianupyembie pe3yabTaThl 0CBOCHUSA Y4eOHOr0 npeaMmera «Puzukay.
JInuHOCTHBIMHU pe3yabTaTamMu 00ydeHus pu3uke B 7-9 Kiaccax SBISIFOTCS:

® PA3BUTHUC INO3HABATCIBHBIX HUHTCPECOB, NHTCIJICKTYAJIbHBIX U TBOPUCCKUX criocoOHocCTeH yJaluxcst,

° Y6CDK,E[€HHOCTB B BO3MOKHOCTH IIO3HAHUA IIPUPOABLI, B HCO6X0,Z[I/IMOCTI/I Pa3yMHOI'0 HCIIOJIb30BaHUA
}_IOCTI/DKCHI/Iﬁ HAayKUu U TEXHOJIOTUI JJIsL z[anLHeﬁmero Pa3BUTHUA YCITIOBCUCCKOTO O6H_[CCTB3,, YBAXKXCHUC K
TBOpIAM HAYKU M TEXHUKH, OTHOIIICHUE K (PH3HKE KaK 3JIEMEHTY O0IIeUeIOBEeUECKON KYIbTYPBI;

® CaMOCTOSITENIFHOCTH B IPUOOPETEHNN HOBBIX 3HAHWH M MPAKTHUECKUX YMEHHIA;

® TOTOBHOCTH K BBI60py JKU3HCHHOTO NIYTH B COOTBETCTBUU C COOCTBEHHBIMU HHTEpECAaMU U
BO3MOXKHOCTSIMH;

® MOTHBAIIUA O6pa3OBaTCHBHOﬁ ACATCIIBHOCTH INKOJIbHUKOB Ha OCHOBC JIMYHOCTHO OPUCHTHPOBAHHOIO
noaxona,

e (opmupoBaHHEe IIEHHOCTHBIX OTHOIIEHWH NIPYT K JIPYTY, YUHTENIO, aBTOpaM OTKPBITUH M H300pETeHHIA,
pe3yibpTaTaM 00yJeHHSI.

MeTanpeaMeTHBIMH Pe3yJIbTATAMM o0y4eHHs (pHU3HKe B 7-9 Kiaccax SBISIOTCS:



OBIIQJICHUE HAaBBIKAMKM CaMOCTOSITCIBHOTO TIPUOOPETEHUS HOBBIX 3HAHWH, OpraHU3alHUd YYeOHOM
JeSITENIBHOCTH, TOCTAHOBKH IIeNed, TUIAaHUPOBAHUS, CAMOKOHTPOJSI W OICHKH pe3yJlbTaTOB CBOCH
JESATSILHOCTH, YMEHUSIME MTPEJIBUCTh BOBMOXKHEIC PE3yIbTaThl CBOUX JICHCTBHIA,

MMOHMMAaHUE PA3TUYUN MEKAY UCXOMHBIMU (haKTaMHU U TUIIOTE3aMHU JUJIS UX OOBSICHEHUS, TCOPETHUECCKUMU
MOJIEJISIMU ¥ peIbHBIMU O0bEKTaMHU, OBJIQJICHUC YHHUBEPCATHHBIMH YUECOHBIMU JCHCTBUSIMU HA TIPUMeEpax
TUIIOTE3 JUIsl OOBSICHEHHS W3BECTHBIX (DAKTOB M DKCIIEPUMEHTAIBHON MPOBEPKU BBIIBUTAEMBIX THUIIOTE3,
Pa3paboTKH TEOPETUUECKUX MOJEICH MPOLIECCOB WIIN SIBIICHHIA;

(hopMUpOBaHHE YMEHHI BOCHpPUHUMATh, MepepadaThiBaTh U MPEABSBIATH MH(OOPMAILUIO B CIOBECHOM,
o0pa3HOW, CHMBOIMYECKON (hopMax, aHaTHM3UPOBaTh W TepepadaThiBaTh MONYYCHHYI WH(POPMAINIO B
COOTBETCTBHU C TIOCTABIICHHBIMHU 3aJladyaMH, BBIACISATH OCHOBHOE COJICp)KaHHE MPOUYMTAHHOTO TEKCTa,
HaXOJUTh B HEM OTBETHI Ha IMOCTABJICHHBIC BOMPOCHI U U3J1araTh €ro;

npuoOpeTeHrne OMbITa CaMOCTOSTEILHOTO MOMCKA, aHalInW3a W 0TOOpa MH(GOPMALUU C HCIOJIB30BaAHUEM
Pa3INYHBIX UCTOYHUKOB ¥ HOBBIX HH()OPMAIIMOHHBIX TEXHOJOTHMA JIJISl pEIICHHS TIO3HABATEIBHBIX 32134,

pa3sBUTHE MOHOJOTMYECKOM W JUATOTHYECKOW PEedYH, YMEHHS BBIPaXKaTh CBOM MBICIH W CIIOCOOHOCTH
BBICITYIINBATH CO6€C€I[HI/IK3, IMOHUMATB €ro TOUYKY 3pCHUsA, IPU3HABATH IIPAaBO APYIroro 4€jJIOBEKa Ha MHOC
MHEHHUE;

OCBOCHHE IPHEMOB JICHCTBUI B HECTAaHIAPTHBIX CUTYAIMSX, OBIAJCHHE 3BPHUCTUYCCKUMH METOJIAMH
penieHus mpodiuem;

(dbopMupoBaHue yMeHHI pPabOTaTh B TPYIIE C BBHIMOJIHCHUEM Pa3IUYHBIX COIUAIBHBIX POJICH,
MNpEaACTABJIAThL U OTCTANBATh CBOU B3IJIAJAbI U y6e)K}Z[CHI/IH, BCECTHU JUCKYCCHIO.

PeryasTusnsbie YY /I
OO0yJaroImuics TOTYIUT BO3MOKHOCTD st (HOPMUPOBAHUS CIEAYIONINX PeryiIsSTHBHBIX Y Y /.

1.

YMeHne caMOCTOSITETIbHO ONPENeIATh Heau 00ydeHus], CTaBUTh U (JOPMYIMPOBATh HOBBIE 3a/1a4l B yuEOe
Y TI03HABATENbHOM EATENbHOCTH, Pa3BUBATh MOTHBBI M HHTEPECHI CBOEH 10- 3HaBATEIHHON AEATEIbHOCTH.

OO0yJaroIuNCs CMOXKET:

aHAIN3UPOBATH CYIIECTBYIONIHE U IUNIAHUPOBATH OyAyIIre 00pa3oBaTeIbHbIC PE3yIbTaTHI;
UIeHTU(UIMPOBATH COOCTBEHHBIE ITPOOIIEMBI U OTIPENENSTh TJIABHYIO IPOOIeMy;

BBIJIBUTaTh BEPCHU pEIICHHS NpoOJIeMbl, (HOPMYIHpPOBATH THIIOTE3bl, NPEIBOCXUINATE KOHEUHBIN
pe3yJIbTar;

CTaBUTb 11€J1b AEATEIBHOCTH Ha OCHOBE OINPEAEIEHHOM POOIEMBI U CYIIECTBYIOIIUX BO3MOXKHOCTEH;
(dhopMyupoBaTh Y4eOHBIC 3aja41 KaK IIary JOCTHIKEHUSI IIOCTABJICHHOM 1SN JICITEIbHOCTH;
O6OCHOBBIBaTB LCJIEBBIC OPUCHTHUPLI U NMPHUOPUTCTHI CCbUIKAMHW Ha HEHHOCTHU, YKa3bIBasd U O6OCHOBBIBEIH
JIOTUYECKYIO N10CIIEA0BATEIbHOCTD 1I1aroB.

YMeHne caMoCTOSATEIILHO IJIaHUPOBAThL IMIYTU AOOCTHUKCHUA ueneﬁ, B TOM 4YHUCJIC aJBTCPHATHBHLIC,
OCO3HAHHO BHIOMPATh HanboIee 3PPEKTUBHBIE CIIOCOOBI pelIeHUs y4eOHBIX M O3HABATEIBHBIX 33/1a4.

OO0yuaromuncs CMOXKET:

onpeaesaTh HeoOxoaumoe(bie) neiicTBre(sS) B COOTBETCTBUU C Y4eOHOW M IMO3HABATEIBHOM 3ajlayaMu U
COCTaBJISITh AJITOPUTM €To(MX) BBITIOIHEHUS;

00OCHOBBIBaTh ¥ OCYIIECTBISATH BEIOOp Hambonee 3(PPEKTUBHBIX CIOCOOOB pelIeHHs YYeOHBIX U
MO3HABaTENbHBIX 33/1a4;

OTIpEaeIIATE/HAXOAUTh, B TOM YHUCIIE U3 MPEIUIOKEHHBIX BAPHAHTOB, YCIIOBHS JAJIsl BHIIIOJHEHUST YUeOHOU U
MO3HABATENBLHOM 3a/1a4;

BBICTPaNBaTh XU3HEHHbIE TUIAHBI Ha KPAaTKOCPOUYHOE Oyjyliee (3asBisITh IIeJIeBble OPUEHTUPHI, CTABUTh
aJiekBaTHbIE WM 3aJadyd H [peJJlarath JICHCTBUS, YKasblBass ©  OOOCHOBBIBAas  JIOTHUYECKYIO
MOCJIE0BATENFHOCTD 1IaroB);

BBIOMpATh M3 MPEIJIOKEHHBIX BAPHMAHTOB M CAMOCTOSTENIFHO HMCKATh CPEACTBA/PECYpChl Uil pPeIICHUs
3aa4n/AOCTKEHUS LIEIH;

COCTABIISTH IUIaH PElIeHNsI TPOOIeMbl (BBITIOJIHEHUS IIPOSKTA, TIPOBECHHUS UCCIICIOBAHUS);

OTIPEIEIISATh OTEHIMANILHBIE 3aTPYIHEHHS TP PEIICHUH YIeOHOH U MO3HABATENFHON 33a/]a49i U HAXOIUTh
CpeJICTBa JUISl UX YCTPaHEHUS;

OIMCHIBATh CBOW OMBIT, OGOPMIISSL €ro JUis Tepeladyd JAPYTHM JIIOJSM B BHJE TEXHOJOTHU pEIICHHS
NPaKTUYECKUX 33/1a4 OTIPENIEIEHHOTO Kilacca;

IUTAHUPOBATH M KOPPEKTHPOBATh CBOIO MHAWBUAYAIBHYIO 00pa30BaTENIbHYIO TPAEKTOPHIO.



YMeHHe COOTHOCHUTH CBOM JACUCTBUS C IUJIAHUPYEMBIMH PE3YJIbTaTaMH, OCYIIECTBIATH KOHTPOIb CBOCH
JIESTEIbHOCTH B TIPOIIECCe JOCTIDKEHHWS pe3yibTara, OIPENeNsITh CIIOCOOBl EeHCTBHIA B paMKax
MPEIUIOKEHABIX YCIOBUH W TpeOOBaHWH, KOPPEKTHPOBATh CBOW JEWCTBHUS B COOTBETCTBHU C
M3MEHSIOIIEHCS CUTYaIUEH.

OO0yJaroImuicst CMOXKET:

4.

OIIpEIeIIsATh COBMECTHO C IEJaroroM M CBEPCTHUKAMH KPUTEPHU IUIAHUPYEMBIX PE3yJIbTaTOB U KPUTEPUH
OIICHKH CBOEH y4eOHO AesITeTbHOCTH;

CHCTEMaTHU3UPOBaTh (B TOM YHMCIIE BHIOMPATh MPUOPUTETHBIC) KPUTEPUH IUIAHUPYEMBIX PE3yJIbTaTOB M
OILIEHKH CBOEH JIeATEILHOCTH;

0oTOMpaTh MHCTPYMEHTHI JAJSl OLICHUBAHUS CBOCU JESTENBHOCTH, OCYLIECTBIATH CAMOKOHTPOJIb CBOEH
JeSITeIbHOCTH B PAMKaXx MPEUIOKEHHBIX YCIOBHIA U TpeOOBaHUIA;

OLIEHMBATh CBOIO JESTEIbHOCTh, APTYMEHTHPYS HNPUYMHBI JOCTIDKEHHS WIM OTCYTCTBHS IUIAHUPYEMOTO
pe3yibTarta;

HaXOJUThb JOCTATOYHBIE CPEICTBA [ BHIMOIHEHUS yUYeOHBIX JEHCTBUI B M3MEHSIONIEICS CUTYaluy 1/ iiH
IIpA OTCYTCTBMH IIJTAHUPYEMOTI'O pE3YIbTaTa,;

pabortasi Mo CBOEMY IUIaHY, BHOCHUTH KOPPEKTHBHI B TEKYIIYIO NEATEILHOCTh Ha OCHOBE aHaIn3a
W3MEHEHUI CUTYalluu JIJIs TIOJYUYCHUS 3aIlJIaHMPOBAHHBIX XapaKTEPUCTUK MPOAYKTa/pe3ysIbTara;
YCTaHaBJIMBATh CBS3b MEXY IOJyYCHHBIMU XapaKTePUCTUKAMH MIPOAYKTA U XapaKTEPUCTHKAaMH IpoLecca
JESITEeIbHOCTH U II0 3aBEPUICHUH ACATEJBHOCTH IpeajaraTb M3MEeHe- HHE XapaKTEepUCTHK IpoLecca s
MOJTY4EHUS YIIy4YIIEHHBIX XapaKTEPUCTHK MPOAYKTa;

CBEPATH CBOU HCﬁCTBHﬂ C LCJIbIO U TIpU HGO6XOI{I/IMOCTI/I HCIIPAaBIATH OIIIHOKH CAMOCTOSATENIBHO.

YMeHue OlLeHHBAaTh NPABUIBHOCTH BBITIOJIHEHHsSI Y4eOHOH 3a1add, COOCTBEHHBIE BO3MOYKHOCTH €€
peLICHHS.

OO0yJaroIuiCs CMOXKET:

OTIPEIEIISATh KPUTEPHH PABHIBHOCTH (KOPPEKTHOCTH) BBHITIOIHEHUS yUeOHOM 3a1a4H;

AHAJIM3UPOBATL U O6OCHOBLIB3TB MMPUMCHCHHUEC COOTBCTCTBYIOUWICTO HWHCTPYMCHTApUA JIsA BBIIIOJIHCHHA
yueOHOH 3a1a4H;

CBO6OI[HO IIOJIB30BaThCA Bblpa60TaHHbIMH KPpUTCPpHUAMU OLECHKHW K CaMOOLCHKH, HUCXOJd H3 NCIN U
MMEIOIIHUXCS CPENICTB, pa3inyas pe3ysIbTaT U CIIOCOOBI JEHCTBHU;

OIIEHWBATh TMPOAYKT CBOEH MAESATEIHHOCTH TIO 3aJaHHBIM W/WIM CaMOCTOSTENBHO ONpeAeTIEHHBIM
KPUTEPHUSIM B COOTBETCTBUH C LENbIO ACSITEIbHOCTH;

06OCHOBI)IBaTI) JOCTHXKUMOCTDL I1ICJIN BbIGpaHHLIM CcocoOOM Ha OCHOBE OIICHKN CBOUX BHYTPCHHHUX
pECYpPCOB U IOCTYITHBIX BHEIIHUX PECYPCOB;

(UKCUPOBATH M AHATTM3NUPOBAThH TMHAMUKY COOCTBEHHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB.

Brnangenue ocHOBaMH CaMOKOHTPOJIS, CAMOOLIEHKH, NMPUHATHUS PEIIEHUH M OCYIIECTBIEHUS OCO3HAHHOTO
BEIOOpa B yueOHOH U MMO3HABATEIILHON JAEATEITHHOCTH.

OO0y4JaroIunCs: CMOXKET:

HaOJI0IaTh M aHAM3UPOBATh COOCTBEHHYIO y4eOHYIO M TIO3HABATEIbHYIO JIEATEIHHOCTD U JEATENHHOCTD
JIPYrux 00yYaroIuXxcs B MPOIECCE B3AUMOTIPOBEPK;

COOTHOCHUTH peajibHbIe U IIAaHUPYEMbIE Pe3yIbTaThl MHANBHIYaIbHOM 00pa30BaTeIbHON AESTENBHOCTH U
JIeNIaTh BBIBOABI,

MPUHUMATH pelIeHHE B Y4eOHON CUTYAIlMM U HECTH 32 HETO OTBETCTBEHHOCTD;

CaMOCTOSITEIBHO ONpPENeNATh MPUYMHBI CBOETO YCIeXa WM HeyclleXa M HaXOJUThb CIOCOOBI BBIXOJA W3
CHUTYyalluu HEYyCIexa;

PETPOCIIEKTHBHO ONpEACsITh, Kakue JCUCTBHUS IO PEHICHUIO YYeOHOW 3ajaud WM IapaMeTpbl 3THX
JIEHCTBUI MIPHUBENH K TIOJYYECHHIO UMEIOIIETOCS MTPOIyKTa YIeOHOH e TeIbHOCTH;

JEMOHCTPHPOBATh TNPHUEMBI  PETYISIMH  [ICUXO(PH3HOIOTHIECKUX/IMOIIMOHATIBHBIX ~ COCTOSIHUH  JIJIst
noctikenus  3ddekra ycrokoeHuss (yCTpaHEHHsS OMOIMOHAIBHOW  HampspkEHHOCTH), d(dekTa
BOCCTaHOBJIEHUS (OciabJeHusi MpOsBIEHUH yTomieHus), d¢pdexra axTUBU3aUUU  (TIOBBILICHUS
MCUXO0(PU3NOIOTHIECKON PEAKTUBHOCTH).

IMo3naBaTeabHbie YY /]
OO0y4JaroImuics TOTYYUT BO3MOKHOCTB 711 (DOPMUPOBAHUS CIIEAYIONINX TTIO3HABATENBHEIX Y Y /.



YMenue ONpeaACIATL IMOHATHUA, CO34aBaTh O606H1€HI/I$I, YCTaHaBJIMWBATL AHAJIOTHH, KJ'IaCCI/I(I)I/ILII/IIJOBaTI),
CaMOCTOATCIIBHO BBI6I/IpaTI> OCHOBAHUA W KPUTEPHUU JIA KJ'IaCCI/I(l)I/IKaI_II/II/I, yCTaHaBJIMBaTh MNPUYIUHHO-
CJICACTBEHHBIC CBsA3H, CTPOUTH JIOTUYECKOE PACCYKIACHUEC, YMO3aKIIOUCHHC (I/IHIIYKTI/IBHOE, ACAYKTHUBHOE,
I10 aHaJIoT I/II/I) " AcCjiaTb BBIBOJEI.

OO0yJaroImuicst CMOXKET:

o0UPATh CJI0BA, CONIOAYMHEHHBIC KIIIOYEBOMY CIIOBY, ONPENEIIAIOLINE €r0 MPU3HAKU U CBOWCTBA;
BBICTPAaNBaTh JJOTMYECKYIO LIENOYKY, COCTOSIYIO U3 KIFOUEBOIO CJIOBA U COMOAYMHEHHBIX €MY CIIOB;
BBIJIEJIATH OO NPU3HAK IBYX WJIM HECKOJBKUX MPEIMETOB WM ABICHUN U OOBIACHATH UX CXOACTBO;
OOBEOUHATh IPEOMEThl M SIBJICHUS B TIPYyNIbl 10 ONpEeNeNEHHBIM IPU3HAKaM, CpPaBHUBATh,
KJTaccu(umupoBaTh M 0000IMaTh GaKTHI U SIBICHHS;

BBIJIETIATH SIBICHUE U3 OOLIEro psijia ApYyrux sBICHUH;

OTIPENEIIATh 0OCTOATENLCTBA, KOTOPBIE MPEALICCTBOBAIN BO3HHUKHOBEHHIO CBS3U MEKAY SIBICHHSAMH, U3
9THX OOCTOSTENBCTB BBIACTSTH ONPEACISIONINE, CIOCOOHBIE OBITh TPUUMHON JAHHOTO SBJICHHUS, BBISBISTH
NPUYHHBL ¥ CJICICTBHUS SIBICHUIA;

CTPOUTH PACCYXAECHUE OT OOLIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBICHHSM M OT YacTHBIX SIBJICHUH K
00IINM 3aKOHOMEPHOCTSIM;

CTPOUTD PaCCyXICHUC Ha OCHOBEC CpaBHCHUA IMPEAMETOB U HBJ’ICHHﬁ, BBIACIIAA IIPU 3TOM O6HII/IG IIPU3HAKHU;
W3JaraTh NOJIy4YCHHYIO HHQOPMAIIHMIO, MHTEPIIPETUPYS €€ B KOHTEKCTE peliaeMoin 3a1a4w;

CaMOCTOSITEBHO YKa3blBaTh Ha WH(OPMAIUIO, HYXIAIOIIYIOCS B MPOBEpPKE, Mpe/iaraTh W MPUMEHSTH
CIoCco0 MPOBEPKH AOCTOBEPHOCTH HHPOPMALIUH;

BepOaIM30BaTh IMOIIMOHAIBHOE BIICUaTIICHHE, OKa3aHHOE HA HETO HCTOYHHKOM,;

O6’bﬂCH$lTb SIBJICHUA, IPOLCCChI, CBA3M W OTHOUICHHA, BBIABIIACMBIE B XOI€ MMO3HABATEIILHON |
WCCIIEIOBATENBCKON JIESTENBHOCTH (MPUBOANUTH OOBSCHEHHWE C HM3MEHEHHEM (OPMBI TPEICTABICHHS;
OOBACHSTH, JETATU3UPYS WM 0000111ast; OOBACHATH C 3aJaHHON TOYKHU 3PECHUA);

BbBIBJIATL W Ha3bIBATb IMPUYMUHBI CO6LITI/I$1, SIBJICHUSI, B TOM YHCJIIC BO3MO)KHI)I€/H3H6OHCC BCPOATHBIC
IMPUYXHBI, BO3MOKHBIC IIOCJICACTBUA SaﬂaHHOﬁ IIPUYHHBI, CAMOCTOATCIIBHO OCYHICCTBJIAA MNPUYUHHO-
CIICACTBCHHBIN aHAIIN3;

JenaTh BBIBOJL HAa OCHOBE KPHUTHUYECKOTO aHalW3a pPAa3HbIX TOYEK 3PEHHs, HOATBEP)KAATH BBIBOJ
COOCTBEHHOH apryMEHTalUeH NIK CAMOCTOSITEIBHO MOJTYYEHHBIMH JaHHBIMU.

YMeHue co3naBaTh, MPUMEHSTh U MPEe0OPa30BBIBATE 3HAKM W CUMBOJIBI, MOAEIHA U CXEMBI JJIsl PEIICHUs
y‘Ie6HLIX U I1I03HaBaTCJIbHbBIX 3a1ay4.

OO0yuaromuicss CMOXKET:

3.

0003HaYaTh CUMBOJIOM M 3HAKOM IIPEIMET H/HUJIH SBIICHUE,

OTIPEIETISATh JIOTHUECKUE CBSA3HM MEXKIY MpEeIMETaMU W/WIIK SBICHUSMH, 0003HaYaTh JaHHBIE JOTHUECKUE
CBSI3H C TIOMOIIIBIO 3HAKOB B CXEME;

co3JlaBaTh abCTPaKTHBIN WK pealbHBIH 00pa3 mpeaMeTa 1/iilH SBICHNUS;

CTPOUTH MOJIENIb/CXeMY Ha OCHOBE YCIIOBUH 3aJlauy W/UIH crioco0a e pelieHHs;

co3gaBaThb Bep6aanI)Ie, BCIICCTBCHHbBIC U I/IH(bOpMaHI/IOHHI)Ie MOACIN C BBIACJICHHUEM CYHICCTBECHHBIX
XapaKTepUCTUK 00BEKTA JUIS ONPEJIENICHHsI CII0co0a pelieHus 3a/1a4 B COOTBETCTBUH C CUTYaIlUEH;
peoOpa3oBbIBATH MOJIENIM C IIEBI0 BBISBICHUS OOIIMX 3aKOHOB, ONPEJEISIONINX JaHHYI0 TMPEIMETHYIO
00J1aCTh;

MEPEeBOUTh CIOXHYIO MO COCTaBy (MHOTOACHEKTHYI0) HWHGPOpPMaLWI0 U3 Trpaduvyeckoro Hiu
(opMann30BaHHOTO (CUMBOJIEHOTO) MPECTABICHUS B TEKCTOBOE M HAO0OPOT;

CTPOUTH CXEMY, AJITOPUTM )IefICTBHSI, HCIIPaBJIATH UK BOCCTaHABJINBATH HEN3BECTHBIN paHEeC AJIrOpUTM Ha
OCHOBE UMEIOIIET0Cs 3HAHUS 00 0OBEKTE, K KOTOPOMY MTPUMEHSIETCS allTOPUTM;

CTPOUTH JIOKA3aTENbCTBO: PSMOE, KOCBEHHOE, OT TIPOTUBHOTO;

aHaJM3UPOBATh/Pe(IIEKCUPOBATh OIBIT Pa3padOTKU W pealu3alid Y4eOHOTO MPOEeKTa, HCCIE0BAHUS
(TEOpPEeTUYECKOro, IMIIMPUUECKOI0) Ha OCHOBE IPEIOKCHHOM MPOOJIEMHON CHUTyalldd, MOCTaBJICHHOM
e W/WITH 33JJaHHBIX KPUTEPUEB OLICHKH MTPOAYKTa/pe3ybTara.

CMBICTIOBOE UTEHHE.

OO0yJaromuics CMOXKET:

HaxoauThb B TEKCTC Tpe6yeMy}0 I/IH(i)OpMaLII/IIO (B COOTBECTCTBUU C LCIIAMU CBOCH I[CSITGJ'ILHOCTI/I);
OPHUCHTUPOBATHCA B COACPIKAHUN TCKCTA, IOHUMATh I.IeJ'IOCTHLIfI CMBICJI TCKCTA, CTPYKTYPHUPOBATL TCKCT,



:b. e o

YCTaHABIMBATh B3aMOCBSI3b OMTMCAHHBIX B TEKCTE COOBITUM, SIBJICHUH, MPOIIECCOB;

pPE3IOMUPOBATh IJIaBHYIO UJICIO TEKCTA;

KPUTHYCCKH OIICHUBATh COJCPXKAHUE U OPMY TEKCTA.

DopMUPOBAaHUE U PA3BUTHE SKOJOTHYECKOTO MBIIUICHHS, YMEHUE MPUMEHSTH €r0 B IMO3HABATEILHOM,
KOMMYHHKATHBHOM, COMMAIbHON MPAKTUKE U MPOPEeCcCCHOHATFHOW OPUEHTAIINH.

OO0yJaroImuicst CMOXKET:

OTPECIISATH CBOE OTHOIICHHUE K MIPUPOTHOM CPE/IE;

AHAJIM3UPOBATH BIMSIHHUE PKOJOTUYCCKUX (PaKTOPOB HA CPey OOUTaHHMSI dKUBBIX OPraHU3MOB;

MTPOBOIUTH PUYMHHBIN M BEPOSATHOCTHBIN aHAIIN3 SKOJIOTUICCKUX CUTYAIIHIA;

MMPOTHO3MPOBATh M3MCHCHUS CHUTYAllMM NPU CMEHE NEHCTBUS OJHOTO (DakTopa Ha NEHCTBHE IPYroro
¢akropa;

pacpoCTpaHsITh KOJIOTHICCKUE 3HAHUS U YYaCTBOBATh B MPAKTUYCCKUX JICNAX MO 3alIUTE OKPYKAIOIIeH
Cpebl;

BBIpaXKaTh CBOE OTHOIICHUE K MPHUPOJIC Yepe3 PUCYHKH, COUMHEHUSI, MOJICTIH, TIPOCKTHBIC paOOTHI.
Pa3BuTHEe MOTHBAIIMY K OBJIAJICHHUIO KyJIbTYPO aKTUBHOT'O MCIIOJIH30BAHUS CIOBApeil U IPYTHX MOUCKOBBIX
CHUCTEM.

OO0yJaroImuiCst CMOXKET:

OTIpeaeIsATh HE0OXOIUMBIE KIII0UEBbIE IOUCKOBBIE CJIOBA U 3aIIPOCHL;

OCYILECTBIISTH B3aUMOICHCTBHE C 3JIEKTPOHHBIMH [TOUCKOBBIMH CUCTEMaMH, CIIOBAaPSAMHU;

(hopMHPOBaTh MHO>KECTBEHHYIO BBHIOOPKY M3 MOMCKOBBIX MCTOYHHKOB Ul OOBEKTHBH3ALUH PE3yJIbTATOB
TIOWCKa,;

COOTHOCHUTH MOJIY4E€HHBIE PE3YIbTAThI IOMCKA CO CBOEH IE€ATENbHOCTHIO.

KommynunkatuBHbie YY ]|

1.

YMeHHe OpraHu30BBIBaTH yUeOHOE COTPYIHHYECTBO M COBMECTHYIO JCSATEIBLHOCTh C YUYUTEIEM U
CBEepPCTHHKaMK; paboTaTh WHAMBHIYadbHO W B TpYIMIe: HAaXOOUTh OOIIee pelleHne W pas3perniatb
KOH()JIMKTBI Ha OCHOBE COTJIACOBAHMS MO3UIUN U Yy4€éTa HHTEPECOB; (POPMYIHPOBATh, apIYMEHTHPOBATh U
OTCTauBaTh CBOE MHEHHE.

OO0ydJaroIuncs CMOXKET:

OIIpEIEIIATH BO3MOXHBIE POJIM B COBMECTHOH JIESITETILHOCTH;

UTpaTh ONpeeNEHHYIO POJIb B COBMECTHOM JEATEIILHOCTH;

MPUHUMATH HO3ULHUIO cOOeCeIHNKa, TIOHUMAs TIO3ULMIO JIPYTroro, pa3inyaTh B €0 PEeYH: MHEHHE (TOUKY
3pEeHHs), JOKA3aTEILCTBO (aPTryMEHTHI), (PaKThl; TUIIOTE3bI, AKCHOMBI, TEOPHH;

OTIPEIeNISATh CBOM JACWUCTBHS W JIEHCTBUS MapTHEpPA, KOTOPHIE CHOCOOCTBOBAIM WM MPEMSTCTBOBAIH
IIPOJYKTUBHON KOMMYHUKALIUU;

CTPOUTH MO3UTHUBHBIE OTHOLIECHUS B IIpoLiecce yueOHON 1 MO3HAaBaTeNbHOMN esITEIbHOCTH;

KOPPEKTHO M apryMEHTHPOBAaHHO OTCTaWBaTb CBOIO TOYKY 3PEHHS, B JUCKYCCHH YMETh BBIJIIBUTATh
KOHTPapryMeHTbl, epedpasupoBaTh CBOIO MBICIb (BJIaICHUE MEXaHU3MOM 3KBHBAJICHTHBIX 3aMEH);
KPUTUYECKH OTHOCHTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IIPU3HABaTh OLIMOOYHOCTH CBOETO
MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTHPOBAThH €T0;

npe/iaraTh ajJbTePHATHBHOE PELICHNUE B KOHPIMKTHOH CUTYaIINH;

BBIIETISATH OOIYIO TOUKY 3PEHHSI B TUCKYCCHU;

OOTOBApMBAaTHCA O IIpaBWJIaxX MW BOIpPOCaAX JIA O6Cy>K)IeHI/I$I B COOTBETCTBHH C IIOCTaBJICHHOM nepen
TpYIIION 3a1a4eii;

OpPraHHW30BbIBaTh y4eOHOE B3aWMOJIEHCTBHE B Tpymme (OmpenensTb OOIIMe IeNd, PaclpenesisaTbh pPOJH,
JIOTOBapUBATKCS IPYT C APYTOM U T. 11.);

YCTPaHATh B paMKax JUajiora pa3pbiBbl B KOMMYHUKAIMH, O0YCIIOBIIEHHbIE HETTOHUMAaHHEM/HENPUSITHEM CO
CTOPOHBI cobeceTHUKa 3a/1auu, (POPMBI MITM COIEPKAHMUS THAJIOTa.

YMeHne 0CO3HaHHO HCIIONIb30BaTh PEYEBHIE CPENICTBA B COOTBETCTBHU C 3ajjadell KOMMYHHKAIUH IS
BBIP@XEHHUS CBOWX UYBCTB, MBICIeH M TOTpeOHOCTEH IS TUIAHUPOBAHUS M DETYISIUH CBOEH
JIeATENIBHOCTH; BJIaJICHUE YCTHON M MUCbMEHHOMN pedblo, MOHOJIOIMUECKON KOHTEKCTHON peUbIo.

OO0y4JaroIunCcs CMOXET:

OIpPEACIATEL 3aJa1y KOMMYHHUKAIIUNU U B COOTBETCTBHUU C HEeH OT6I/IpaTB PEYECBLIC CPEICTBA,



3.

OTOUPATh U HCIIOJIb30BaTh PEUYCBBIC CPEACTBA B MPOIECCE KOMMYHHKAIIMH C JAPYTUMH JTHOABMH (JIHAJIOT B
nape, B MaJIOi TpyIIIE U T. 11.);

MIPEICTABIIATh B yCTHOW MM MUCBMEHHOH (hopMe pa3BEPHYTHIN TUIaH COOCTBEHHOM NIEATEIbHOCTH;
cOONIOaTh HOPMBI IyOMMYHOW pEYH, pPErIaMeHT B MOHOJIOT€ M JUCKYCCHH B COOTBETCTBHH C
KOMMYHUKATHUBHOU 3a/1a4yeil;

BBICKa3bIBaTh 1 00OCHOBHIBATH MHEHHE (CYXICHIE) U 3allpalliiBaTh MHEHHE TapTHEPA B paMKax JTHAIIOTa;
MIPHHAMATH PEIIeHNE B XO/€ JUAIOTa M COTIACOBBIBATH €r0 C COOECEIHIKOM;

CO3/1aBaTh MHCHMEHHBIE KIUIIHPOBAHHBIE W OPUTHHAIBHBIE TEKCTHI C HCIIOJIb30BAHUEM HEOOXOIUMBIX
pEYEBBIX CPEJICTB;

HCTONB30BaTh BepOajbHbIE CPEeACTBa (CPEACTBa JIOTUUECKOW CBA3M) AJISl BHIACICHHS CMBICIOBBIX OJOKOB
CBOETO BBICTYILICHUS;

WCIIONIF30BaTh HeBepOallbHBIE CPEICTBA WM HATJISIIHBIE MaTephaibl, IOArOTOBIEHHBIE/ OTOOpaHHBIE IO
PYKOBOJICTBOM YUHTEIIS;

JIeNIaTh OIICHOYHBIM BBIBOJA O JOCTHIKCHHH LM KOMMYHHKAIIMH HETIOCPEICTBEHHO TOCJE 3aBEpIICHUS
KOMMYHHKATHBHOTO KOHTaKTa M 0OOCHOBHBIBATH €TO.

dopMupoBaHHEe H pPa3BUTHE KOMIIETCHTHOCTH B 00JacTH HCHOJIB30BaHUS WH(POPMAIMOH- HO-
KOMMYHUKaIIMOHHBIX TexHonorui (nanee — UKT).

OO0yJaroIuNCs CMOXKET:

IIEJICHAIIPABJICHHO MCKAaTh M KCIIOJIb30BaTh HMH(OPMAIMOHHBIC PECYpPChl, HEOOXOAMMBIC IJIs PEIICHUS
y4eOHBIX U MPaKTUYECKUX 3a7a4, ¢ momortsio cpencts UKT;

BBIOMpaTh, CTPOUTH U UCIIOIB30BATh aJICKBATHYI0 HH()OPMAITMOHHYIO MOJICIb JIJIs TIepeadun CBOMX MBICIICH
CPEIICTBAMH €CTECTBCHHBIX U ()OPMAJIbHBIX SI3bIKOB B COOTBETCTBUHM C YCIOBUSIMU KOMMYHUKAIIUY;
BBLIETISITh WH(POPMAIIMOHHBINA acIeKT 3a/avy, ONepUpoBaTh JaHHBIMH, WCIOJIB30BATh MO- Jellb PEIICHUS
3a1a4H;

KCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTUHU (BKJIFOYAs BBHIOOP aJIEKBATHBIX 3ajaue WHCTPYMEHTAIBbHBIX
MPOrpaMMHO-aMapaTHBIX CPEJICTB U CEPBUCOR) ISl PEIICHUS WH(POPMAI- OHHBIX M KOMMYHHUKAIIHOHHBIX
y4eOHBIX 3aJa4, B TOM 4YKCJC: BBIYHMCICHHE, HAMCAHUE IUCEM, COYMHCHHUH, JTOKJIAnoB, pedeparos,
CO3/IaHME TPE3CeHTAINH U JIp.;

WCIONIb30BaTh HH(POPMAIIUIO C YIETOM 3THYECKHX U IIPABOBBIX HOPM;

co3maBaTh WH(DOPMAIMOHHBIE PECYpChl Pa3HOTO THMA W U pa3HBIX ayIuTOpHUi, COONI0IaTh
WH(GOPMAITMOHHYIO TUTHEHY U TIpaBmiia HH(OOPMAaIMOHHON 0€30MacHOCTH.

IIpenmeTHbIMu pe3yJbTaTamMu 00y4eHus pusuke B 7-9 Ki1accax sBJISIIOTCH:

(dhopMUpOBaHUE TPEACTABICHUI O 3aKOHOMEPHON CBS3M U IO3HABACMOCTH SIBJICHUH MPUPOABI, 00
OOBEKTUBHOCTH HAyYHOrO 3HAHMSA;, O CHCTEMOOOpasymoowed poinu (GU3MKM [UIs Pa3BUTUS APYTHX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHH; HAayYHOIO MHPOBO33pPEHHS KaK pe3yabTaTa H3y4E€HUS OCHOB
CTPOCHUS MaTepUH U (PyHIAMEHTAIBHBIX 3aKOHOB (DU3HKH;

3HaHUsI O TMPHUPOJE BAXKHEUIIMX (PHU3MYECKUX SBICHUH OKPYXKAIOUMIEr0 MUpa W TOHWMAaHWE CMbICTa
(u3HMUECcCKuX 3aKOHOB, PACKPBIBAIOIINX CBSA3b U3YyUCHHBIX SBJICHUH;

(opMHpOBaHHE [EPBOHAYAIBHBIX IPEACTABICHHA O (U3UUECKOW CYUIHOCTH SBJICHUH HPUPOABI
(MexaHMYeCKHX, TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX M KBAaHTOBBIX), BUAAX MaTepuH (BELIECTBO U TOJE),
JIBI)KEHUH KaK CIIOCO0E CYIIECTBOBAaHHUS MAaTe€pHH; YCBOCHHE OCHOBHBIX HAEH MEXaHWKH, aTOMHO-
MOJIEKYJISIPHOT'O YY€HHsI O CTPOSHHMM BELIECTBA, HJIEMEHTOB JJIEKTPOJMHAMUKH W KBAHTOBOH (U3UKY;
OBJIa/IEHHE MOHSATHIHBIM aIllapaToM H CUMBOJIMYECKUM SI3BIKOM (DU3HKH;

YMEHUS TIOJIh30BaThCSI METOJIaMH HAYYHOT'O WCCIICAOBAHMS SBIICHUH MPUPOJBI, TIPOBOJNUTH HAOIIONICHMUS,
IUIAHUPOBATh W BBINIOJHATH DKCIEPUMEHTHI, 00pabaThIBaTh pe3yabTaThl H3MEPEHUH, IMPEACTaBIATH
pe3yabTaThl U3MEPEHNUH C MOMOILIBIO TaOaull, TpagukoB u Hopmys, 0OHAPYKHUBATH 3aBUCHMOCTH MEXKIY
(U3NUECKUMH BETMUUHAMU, OOBSCHSTD MOJyYeHHBIE PE3YJIbTaThl U AeIaTh BHIBOJbI, OLCHUBATH TPAHUIIBI
[IOIPELIHOCTEN PE3YJIbTaTOB U3MEPEHUI;

YMEHHUsSI MPUMEHSITh TEOpETHYEeCKHE 3HaHUS MO (PHU3MKEe Ha MpaKTHKe, pemarb (Qu3udecKue 3aJlaud Ha
MIPUMEHEHHUE MOTYUYECHHBIX 3HAHU;

YMEHUSI ¥ HaBBIKM NPUMEHATH MOJYYCHHBIC 3HAHUS JJIsl OOBACHEHMS MPUHLMIIOB ACHCTBHS Ba)KHEHIINX
TEXHUYECKUX YCTPOUCTB, (pabOTHI) MAIlTMH M MEXaHU3MOB, CPEJCTB MEPEIBIDKCHUS W CBSI3H, OBITOBBIX



IpUOOPOB, IPOMBILUIEHHBIX TEXHOJOTHYECKUX IIPOLIECCOB, PEIICHUS] NPAKTUUECKUX 33a1a4 ITOBCEIHEBHOM
XKHU3HH, oOecredeHus: 0e30IacHOCTH CBOCH JKM3HH, PALMOHAIBHOTO IIPUPOIOINOJIB30BAHMS M OXPAaHBI
OKPY>KaroIlel Cpesibl; BIUAHUSA TEXHUYECKUX YCTPOICTB Ha OKPYKAIOLIYIO Cpey;

® 0CO3HAHME BO3MOXKHBIX MMPUYHMH TEXHOTEHHBIX H YKOJOTMYECKHUX KaTtacTpod.

® OCO3HaHHWE HEOOXOIUMOCTH TPHMEHEHHS IOCTIDKEHHH (QU3MKM M TEXHOJOTUH I PanyuOHaIbHOTO
MIPUPOAOIOIb30BAHMS;

e OBIaJCHUEC OCHOBaMM 0E30IAaCHOTO WCIOJNB30BAaHMS €CTECTBEHHBIX M HCKYCCTBEHHBIX 3JEKTPHUYECKHX H
MarHUTHBIX TIOJIEH, DIEKTPOMArHUTHBIX M 3BYKOBBIX BOJIH, €CTECTBEHHBIX M HMCKYCCTBEHHBIX
MOHU3UPYIOIIMX H3JIyYCHUH BO HM30€XaHWE WX BPEJHOIO BO3ICHCTBHS HAa OKPYKAIOIIYIO Cpeny H
OpTaHU3M YeJIOBEKa;

e (opmupoBaHue YOESKACHHUS B 3aKOHOMEPHOH CBS3M W I[I03HABAEMOCTH SIBICHUA TNPUPOIBI, B
00BEKTUBHOCTH HAYyYHOTO 3HAHUS, B BHICOKOH LIEHHOCTH HayKH B Pa3BUTHH MaTepHaIbHON M TyXOBHOH
KYJBTYpBI JIFOICH;

® Da3BUTHUE TEOPETHYECKOTO MBIIUICHUS Ha OCHOBE (OPMHUPOBAHUS YMEHHMH YyCTaHABIMBATh (aKThI,
pasznuuaTh NPUYMHBI U CIEACTBHS, CTPOUTb MOJENM U BBIABUTATh THUIOTE3bl, OTBICKUBATh MU
(dhopMynHupoBaTh JI0Ka3aTeIbCTBA BBIIBUHYTBIX THIIOTE3, BBIBOIUTH M3 OKCIEPUMEHTAIBHBIX (PAKTOB U
TEOPETUUECKUX MOJeTeH (PU3NUECKUE 3aKOHbI;

® Da3BUTHEC YMEHHS IUIAHUPOBATH B IOBCEIHEBHON >KHM3HU CBOM ACHCTBHUSA C INPUMEHEHHEM IOJYYCHHBIX
3HaHUN 3aKOHOB MEXaHWKH, 3JIEKTPOJAWHAMUKH, TEPMOJMHAMHUKH M TEIUIOBBIX SBJICHMHA C IEJbIO
cOepexeHus 37J0POBbS;

e (dopMHpOBaHUE NPEACTABICHUN O HEPALMOHAIBHOM HCIONB30BAaHUM IMPHUPOIHBIX PECYPCOB U SHEPIHUH,
3arpsi3HEHUH OKPYXKAIOLIEH Cpebl Kak CIeICTBHE HECOBEPIICHCTBA MAIIMH 1 MEXaHU3MOB.

e KOMMYHMKAaTHBHBIE YMEHHS: JOKJIaAbIBaTh O pe3ylbTaTaXx CBOEr0 HCCIIEOBaHUSA, Y4YacTBOBaTh B
JTUCKYCCHHU, KPaTKO M TOYHO OTBEYaTh Ha BOIIPOCHI, MCIOJIH30BATh CIPAaBOYHYIO JIUTEPATypy U Jpyrue
HUCTOYHUKHU HH(OpMaLHU.

BbInyCKHUK HAy4YHTCH:

co0uroaTh npaBuiia 0€30MACHOCTH U OXPAaHbl TPyla MpH padoTe ¢ y4eOHBIM U J1a00paTOpHBIM 000pyJOBaHUEM;
NOHUMATh CMBIC] OCHOBHBIX (M3MYECKHMX TEPMHMHOB: (u3nMUecKoe Teno, (Gu3nyeckoe sBICHHE, (uzndeckas
BEJIMYMHA, €UHHUIIBI U3MEPEHMS;

pacrio3sHaBaTh NPOOJIEMBI, KOTOpPBIE MOXHO PEIINTh INPH IMOMOIIM (U3MUECKUX METOAO0B; AaHAIU3UPOBAThH
OTJeNbHBIE 3Tallbl IPOBEIECHHUS UCCIEI0BAHUN U UHTEPIIPETUPOBATh PE3yIbTaThl HAOIIOICHUN U ONBITOB,;

CTaBHTh ONBITHI 110 HCCIICMOBAHUIO (U3MUECKUX SIBICHHHA WM (PU3MUYECKHX CBOWCTB TeN 0€3 HCIOIb30BaHMUS
NPSMBIX U3MEPEHHI; ITPHU STOM (HOPMYIHPOBATH MpodIIeMy/3ajady yaeOHOT0 SKCIIEPUMEHTa; COOUPATh YCTAHOBKY
U3 TIPEATI0KEHHOI0 000PYI0BaHMUS; TPOBOAUTH OMBIT U (POPMYITHUPOBATEH BHIBOJIBL.

[Ipumeuanue. Ilpu npoBeaeHun ucciepoBaHrs (PU3MUECKUX SBICHUM W3MEPUTEIbHBIE MPUOOPHI MCHONB3YIOTCS
TG KaK JAaTYUKH W3MepeHHs QU3NYECKUX BEJIMYMH. 3alMCH MOKAa3aHUH MPSIMBIX U3MEPEHUH B 3TOM Ciydae He
TpeOyercs.

MOHUMATH POJIb 3KCIIEPUMEHTA B ITOJyYEHUH HayYHOH HH(OpMaLuy;

IPOBOJUTE TpsIMble M3MEpeHMs (PU3NYECKHX BENIWYMH: BpeMs, pPacCTOSHHE, Macca Tesa, O0beM, CHIa,
TeMIepatrypa, arMocepHoe HaBIeHHE, BIAXKHOCTb BO3AyXa, HANpsDKEHHE, CHIAa TOKA, PaJAMallMOHHBIA (GoH (C
UCIIOJIb30BaHUEM JIO3UMETpPa); MPH OSTOM BBIOMpAaTh ONTUMAJBHBIM CIIOCOO W3MEPEHHs W HCIOJIBb30BATh
MIPOCTENUIINE METOJIbI OLIEHKH ITOIPEIIHOCTEN U3MEPEHU.

[Mpumeuanue. Jlrobass yueOHas mporpaMmMa JOJDKHA OOeCreurBaTh OBJIAJICHWE NPSIMBIMH H3MEPEHHUSIMH BCEX
NePEYrCICHHBIX (U3NUECKUX BEINUMH.

NPOBOJMTH UCCIIEIOBAHUE 3aBUCUMOCTEN (PU3NUECKUX BEIMYHMH C UCIIOIB30BAHUEM MPSIMBIX U3MEPEHUI: IPU 3TOM
KOHCTPYHPOBATh YCTAHOBKY, (DMKCUPOBATH PE3YJIbTATHI MOJYUYSHHON 3aBUCUMOCTH (PH3HUYECKUX BEIUYMH B BUJIC
TabnuI ¥ rpa)uKoB, AeTaTh BHIBOJBI IO PE3YJIbTaTaM UCCIICIOBAHMS;

NPOBOAWTH KOCBEHHBIE M3MEpeHHs (U3NYECKMX BEJIMYMH: IPU BBINOJHEHWHM U3MEpEeHHH coOHupartb
SKCIIEPUMEHTANBHYI0 YCTAHOBKY, CIEAys TMPENJIOKEHHOW HWHCTPYKIMH, BBIUUCIATH 3HAYEHHE BEITUYMHBI H
AHAJIM3UPOBATH IIOJIyUYEHHbIE PE3YJIBTAThI C YIETOM 33JaHHOW TOYHOCTH U3MEPEHUI];

aHAJM3UPOBATh CUTYaLUH IMPAKTHKO-OPUEHTHPOBAHHOI'O XapakTepa, y3HaBaTh B HHUX IPOSBICHUE HM3Y4YECHHBIX
(u3HMUecKrX SBICHUIN WM 3aKOHOMEPHOCTEH M IPUMEHSTh HMEIOIINECS 3HAHUS JUIsl X O0BSICHCHNUS;



NOHUMATh MPHHIUNBI ACHCTBHA MAaIlMH, NPUOOPOB M TEXHUYECKHX YCTPOMCTB, ycJOBUSI WX O€30macHOro
HCIIOIb30BaHMUS B IOBCETHEBHOM KH3HU;
HCIIONIb30BaTh TPH BBINOIHEHWN Y4YeOHBIX 3a/ad HAYYHO-TIOMYJIPHYIO JIUTEPATypy O (HU3HYECKHX SBICHUSX,
CIpaBOYHBIE MaTepHalbl, pecypchl IHTEpHET.

BbINyCKHHUK MOJYYHUT BO3MOKHOCTb HAYYUThCH:
0CO3HaBaTh EHHOCTh HAYYHBIX HCCIEAOBAHUHN, POJIb (PU3UKH B PACIIMPEHHU MPEICTABICHUH 00 OKpy)Karouem
MUpE U €€ BKIIaJ B YIyYLICHHE KauecTBa KU3HU;
HCIIOIb30BaTh MIPUEMBI TOCTPOCHUS (PU3HMUECKUX MOJIETeH, IoNCKa 1 (pOpMyIIMPOBKH JJOKA3aTeNbCTB BEIIBHHYTHIX
THIIOTE3 U TEOPETUUECKUX BHIBOJIOB HA OCHOBE SMIMPHIECKU YCTAaHOBICHHBIX (DaKTOB;
CpPaBHUBATH TOYHOCTh HM3MEPCHUS (PU3MYECKMX BEJIMYMH MO BEIUYWHE WX OTHOCUTEIHHOH MOTPEIIHOCTH TPH
HPOBEICHHUH TIPSIMBIX N3MEPEHUI;
CaMOCTOSITETBHO TPOBOIUTH KOCBEHHBIE M3MEPEHUsI M HCCIEIOBaHUS (PU3NUECKUX BEIMYUH C HCIIOIH30BAaHUEM
Pa3IUYHBIX cIOCOOOB M3MeEpeHHsl (PU3NUECKUX BEUYMH, BBIOMPATh CPEACTBA U3MEPEHHSI C YUETOM HE0OXOIUMOMN
TOYHOCTH U3MEPEHUI, 000CHOBHIBATH BHIOOP CIIOCO0a M3MEpPEHHsI, aIeKBATHOTO IOCTABICHHOH 3a/1aue, MPOBOIUTD
OLICHKY JOCTOBEPHOCTH IOJTYYSHHBIX PE3yJIbTaTOB;
BOCIIPHHUMATh WHQOpPMaNHi0 (PHU3MYECKOTO COACpKaHHS B HAYYHO-NIOMYIISIPHOM JHTEpaType M CpPEACTBaX
MaccoBOW WHQOpMAIMK, KPUTHYECKH OLECHHUBATH TONYYEHHYIO HH(OpMAIHMIO, aHATU3UPYyS €€ COJcpKaHHe U
JTaHHBIE 00 UCTOYHWKE MH(POPMAIIHH;
CO371aBaTh COOCTBEHHBIC NMHMCHMEHHBIE W YCTHBIC COOOMIEHUS O (PM3MYECKHX SBICHUSIX HAa OCHOBE HECKOJBKHX
WCTOYHUKOB WH(OPMAIUH, CONPOBOXKIATH BHICTYIUIGHHWE IPE3CHTAMEH, YYUTHIBass OCOOCHHOCTH ayJIUTOPHH
CBEPCTHHKOB.

MexaHnuueckue siBJeHUs

BbInyCKHUK HAY4YHUTCH:
pacmo3HaBaTh MeXaHHUYECKHE SIBICHHS U OOBSICHATh Ha OCHOBE MMEIOLIMXCS 3HAHWH OCHOBHBIE CBOMCTBA WIIH
YCIIOBUSI TPOTEKaHWUs OTUX SBICHWHW: pPABHOMEPHOE W HEPaBHOMEPHOE [BI)KCHHME, pAaBHOMEpPHOE W
PaBHOYCKOPEHHOE IPSAMOJIMHEIHOE ABMKEHNE, OTHOCUTEIBHOCTh MEXaHUUECKOTO IBMXKEHUS, CBOOOIHOE MaJeHUE
T€Jl, PABHOMEPHOE JBIKEHUE T10 OKPYKHOCTH, HHEPLUS, B3aUMOJECHCTBUE TEJl, PEAKTUBHOE JIBIKECHHE, IIeperada
JABIICHUSI TBEPABIMH TeNlaMH, >KUAKOCTSIMH M Ta3aMu, aTMocepHOe MAaBJlCHWE, IUIaBaHHE Tell, PaBHOBECHE
TBEPABIX TeJ, HMEIOUIMX 3aKPEIUIEHHYI0 OCh BpalICHUS, KojebaTenbHOE IBMKEHHE, PE30HAHC, BOJIHOBOE
JIBUKEHHE (3BYK);
OINMCHIBATh W3YyUCHHBIC CBOWCTBA TNl M MEXaHMYECKHE SIBICHHS, HCIONB3Yys (UINUECKUE BEIUYHMHBL: MYTb,
nepeMelIeHre, CKopocTb, YCKOPEHHE, IEPUOJT 00palleH s, Macca Tella, INIOTHOCTh BEeIECTBa, CHila (Cuila TSKECTH,
CHJIa YHPYTOCTH, CHJIa TPEHHMs), JaBJICHHE, MMITyJbC Tella, KMHETHYEeCKas SHEprus, MOTEHUHAaJbHAs >HEPTrHs,
MexaHnuecKast paboTa, MexaHuueckast MolHocTh, KIIJ] mpu coBepriieHn# paboThl C UCTIONB30BAaHHEM IPOCTOTO
MEXaHM3Ma, CHWJia TPEHWs, aMIUTUTy/Aa, I[EepPHOJ W YacToTa KoJieOaHWil, AJMHA BOJHBI M CKOpPOCTh €€
pacrpoCTpaHeHus; MPU ONMCAHUM NPABMWIIBHO TPAKTOBaTh (DM3NYECKUH CMBICI HCIONb3YyEMBIX BEJIMYHMH, HX
0003HAaYCHUSI U EIUHHIBI M3MEPCHUS, HAXOIUTh (POPMYIIbI, CBSI3BIBAIONINE JAHHYI0 (U3UYECKYI0 BEIIMYMHY C
JPYTUMH BEIMYMHAMH, BBIYUCIISTH 3HAUeHHE (PU3NIECKON BEIIMUHHBL;
aHaJM3UPOBATh CBOWCTBA TEJ, MEXAaHMYECKHE SBJICHUS M MPOLECCHI, HCIOJb3Yys (DU3NYECKHE 3aKOHBI: 3aKOH
COXpAaHEHHS SHEPrHH, 3aKOH BCEMUPHOTO TATOTEHHS, NPHUHLUMI CYNEPHO3ULIMHA CHJ  (HaXOXIEHHUE
paBHozelcTBytomeit cunel), I, II u III 3axonsr HpioTOHa, 3ak0OH coxpaHeHHMS WMIyJbca, 3aKkoH ['yka, 3akoH
[lackains, 3akoH ApxuMezna; NpPU ATOM Pa3IHyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA M €0 MaTeMaTHYecKoe
BBIPaXXECHHUE;
pa3nvaTh OCHOBHBIC NIPU3HAKU M3YUCHHBIX (PU3MYECKUX MOJIENell: MaTepruanbHas TOUKa, HHePIHAIbHAs CUCTeMa
OTCYETA;
pelaTh 3aja4yd, UCHONb3Ys (U3MYECKUE 3aKOHBI (3aKOH COXPAaHEHMs SHEPIMH, 3aKOH BCEMUPHOTO TATOTECHUS,
npuHimn cynepriozuuuu cui, I, II n III 3akonsl HeroTOHA, 3aKOH COXpaHEHUs MMITYJbCa, 3aKOH I'yka, 3aKOH
[Mackaisi, 3akoH Apxumena) U (HOpMyIbI, CBS3bIBAIOIIUE (UIMUECKHE BEIMYUHBI (ITyTh, CKOPOCTh, YCKOPEHHE,
Macca Tena, IUIOTHOCTh BEUIECTBA, CHJA, JABIEHHE, UMIYJbC Tejla, KMHETHYECKas 3HEPIus, MOTEHLUUAIbHas
9HEprus, MexaHuveckas padboTa, Mexanndeckas MomHoctb, KI1J] mpocroro mexanusma, cuia TPEHHUs CKOJIBKEHUS,
kodQUIMEeHT TpeHus, aMIUIUTyna, MEepUuoJi M YacToTa KoJeOaHWi, JUIMHA BOJHBI W CKOPOCTh €e
pacnpocTpaHeHus): Ha OCHOBE aHaJIM3a YCJIOBHS 3aJaud 3allChIBaTh KPAaTKOE YCIIOBHE, BBLACIATH (QU3NUYECKUE
BEJIMYMHBI, 3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE AJISl €€ PELICHMs, IPOBOAUTH PAcUeThl U OLIEHUBATH PEaJbHOCTD
MOJYYEHHOTO 3HaueHHs (PU3NIECKON BEINIHHBI.



BbINYyCKHUK MOJYYHUT BO3MOKHOCTb HAYYUThCS:

-HCIOJIh30BATh 3HAHUS O MEXaHHMYCCKHX SIBICHHUSX B MOBCEIHEBHOW JKHU3HU JUIsl oOecriedeHns: 0€30MacHOCTH MPH
oOpailieHu ¢ mpuOOpaMH U TEXHUYCCKHMMU YCTPOWCTBAMH, I COXPAHCHUS 3J0POBbS U COOJIIOJICHUS HOPM
AKOJIOTHYECKOTO TIOBEACHUS B OKPYXKAWOIICH Cpele; NPUBOIUTh MPUMEPH MPAKTUYECKOTO HCIOIh30BAHUS
(busnvecknX 3HAHMH O MEXaHMYECKWX SBJICHUSAX H  (U3NYECKUX 3aKOHAX; MPUMEPhl HCIOIb30BAHHUS
B0O300HOBJISIEMBIX UCTOYHHKOB SHEPTHH; SKOJIOTHYSCKUX TIOCIICICTBUH HCCIIeIOBaHMSI KOCMUYECKOTO IPOCTPAHCTB;
pa3nuyaTh TPaHUIBl MPUMEHUMOCTH (PU3UYECKHX 3aKOHOB, TIOHUMAaTh BCEOOIIMH xapaktep (yHIaMEHTATbHBIX
3aKOHOB (3aKOH COXpaHEHUs MEXaHWYeCKOW OHEPruH, 3aKOH COXPAaHEHHWS HMITYJbca, 3aKOH BCEMHUPHOTO
TATOTEHUS) U OTPAaHUICHHOCTH MCIIOB30BaHMS YaCTHBIX 3aKOHOB (3aKkoH ['yka, Apxumena u ap.);

-HaXOJIUTh AJCKBAaTHYIO NPEJIOKCHHOW 3a7ade (PU3MUYSCKYH0 MOJETb, pa3peliath npolieMy Kak Ha OCHOBE
UMCIOIUXCS 3HAHUI M0 MEXaHUKE C UCIOJL30BAHNEM MATeMAaTHUECKOTO ammapara, Tak U MpU MOMOIIU METOJI0B
OIICHKH.

TensioBble ABJIeHUSA

BbINyCKHUK HAYYUTCS:
-pacno3HaBaTh TEIUIOBHIC SIBICHHS U OOBSCHATH HA 0a3e MMEIONIMXCS 3HAHWH OCHOBHBIC CBOWCTBA WJIM YCIOBHS
MPOTeKaHUsl 3TUX sBIeHUi: nuddysus, u3MeHeHWe oObeMa TeNl NpU HarpeBaHWH (OXJIXKACHHUW), OOJNBIIAs
C)KMMaeMOCThb Ta30B, Majas C)KMMAaeMOCTh JKHUAKOCTEH M TBEPABIX Tell; TEIUIOBOE pPaBHOBECHE, HUCIIApPEHUE,
KOHJICHCAI, TUTaBJIeHUE, KPUCTAUIM3ALUs, KHIIEHHE, BIQKHOCTh BO3/yXa, pa3iM4YHbIE CIIOCOOBI TEIyIonepeiayn
(TerIonpOBOTHOCTD, KOHBEKIMS, H3JIyYeHHE), arperaTHble COCTOSHMS BEIIECTBA, MOTJIOMICHHE SHEPTHH IIPH
HCIIapCHUH XKUJKOCTH M BBIACICHUC €€ IIPU KOHACHCAIUU I1apa, 3aBUCUMOCTDb TEMIICPATYPhl KUIICHUA OT JaBJICHUA,
OIMUCBIBATL M3YUCHHBIC CBOMCTBa TeJl U TEIUIOBBIE SIBJICHUS, HCIIOJIB3Ys (1)I/I3PI‘-ICCKI/IC BCJINYHHBI: KOJINYCCTBO
TETJIOTHI, BHYTPEHHSS SHEPTUs, TEMIIEpaTypa, yaeabHas TeITIOeMKOCTh BEIIECTBA, YACTbHAs TEIUIOTA IUIABICHHS,
yIenbHas TEIIoTa mapooOpa3oBaHus, yAeNbHas TEIUIOTa CTOPAaHHs TOIUIHBA, KOA()(UIMEHT MOJIe3HOTO IeHCTBUS
TCIUIOBOTO ABUTATCIIA; IMPU OIMMCAHUHN INPAaBUJIBHO TPAKTOBATH (I)I/I?,H‘IGCKI/IFI CMBICJI HMCIOJIb3YCMbIX BCJIIMYMUH, UX
0003HAYCHUSI W EIWHHIBI W3MEPEHUS, HAXOIUTh (OPMYIIBI, CBS3BIBAIONINE TAHHYIO (DU3NUECKYIO BEIUUUHY C
JIPYTHMH BEJIMYMHAMHE, BBIYUCIIATH 3HAYCHUE (PU3MUECCKON BEITMUMHBL;
AHAJIN3UPOBATDH CBOMCTBa TCJI, TCIJIOBBIC SABJICHHA W MPOLCCCHI, MCIOJb3ySA OCHOBHBLIC IIOJIOKCHHSA AaTOMHO-
MOJIEKYJISIPHOTO YUEHUS O CTPOCHUH BELIECTBA M 3aKOH COXPAHECHHUS SHEPTHH;
pa3nMyaTh OCHOBHBIE MPU3HAKH N3YyYEHHBIX (PH3NYECKHX MOJIENICH CTPOCHUS I'a30B, )KUAKOCTEH U TBEPABIX TElT;
IMPUBOAUTDH NPUMEPHI MPAKTUYCCKOT'O NUCITIOJIb30BaAHUA (1)I/I3I/I'-IGCKI/IX 3HAHUU O TEIJIOBBIX SABJICHUAX;
peaTth 3aaa4dy, HMCIIOJb3YysS 3aKOH COXpPAaHCHHA SHEPIrvMu B TEIUJIOBBIX IpoIECCax U q)OpMy.]]LI, CBA3BIBAIOIIINEC
¢usnyeckue BeNUYMHBI (KOJIMYECTBO TEIUIOTHI, TEMIIEpaTypa, yIelbHas TEIUIOEMKOCTh BEIIECTBa, YAEIbHas
TEIIOTa TUIABJICHHMS, Y/IeNbHAs TEeIUIOTa NapooOpa3oBaHMs, y/eNbHas TEIIOTa CrOPaHUs TOIUIMBA, KO3((HUIHEHT
IIOJIE3HOTO JICMCTBHS TEIUIOBOTO JBHIATeNs): HA OCHOBE aHAJM3a yCJIOBMS 3a/1a4l 3allUCHIBATH KPAaTKOE YCIIOBHE,
BBIJICJISATh (PU3UYECKUE BEIMYMHBI, 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE ISl €€ PEUICHHUs, TPOBOAUTH PAacUeThl U
OLICHMBATh PEATbHOCTH MOJTYYSHHOTO 3HAYCHUSI (PU3MUECKOM BETMUMHEL.

BBINYyCKHUK MOJYYHUT BO3MOKHOCTh HAYYUThCH:
UCIIOJIb30BaTh 3HAHUS O TEIUIOBHIX SIBJICHUSX B IIOBCEAHEBHOHM XHM3HU Uil OOecHedeHUs Oe30HacHOCTH IIpH
oOpaleHny ¢ mpudopamMu W TEXHUYECKUMH YCTPOMCTBAMHM, JUISI COXPAHEHHs 3/I0POBbS U COOJIIOACHHS HOPM
9KOJIOTHYECKOTO MOBEJICHHUSI B OKPYXKAIOIIEH cpeie; MPUBOIUTh PUMEPBI SKOJIOTHUECKUX MOCIIECTBHNA PabOThI
JIBI/IFaTeHeﬁ BHYTPCHHETO CropaHus, TCIJIOBBIX U FHﬂpOSHeKTpOCTaHHHﬁ;
pa3nMyaTh TPaHULBl MPUMEHUMOCTH (H3MYECKHMX 3aKOHOB, MOHMMATh BCEOOHMI XapakTep (yHIaMEHTAIbHBIX
(i)I/I3I/IT-IeCKI/IX 3aKOHOB (SaKOH COXpaHCHHA SHEPIruu B TCILJIOBBIX Hpoueccax) U OIrpaHUYCHHOCTDH HCIIOJIB30BaHUA
YaCTHBIX 3aKOHOB,
HaXOJIUTh aJEKBAaTHYIO NpPENJIOKEHHOH 3ajade (QHU3MYECKyl0 MOJAEb, pa3peuiarh NpodiieMy Kak Ha OCHOBE
MMEIOIUXCS 3HAHUI O TEIUIOBBIX SIBJICHUSX C MCIOJIB30BAaHUEM MAaTeMaTHUYECKOIo almnapaTa, TaK U IpU MOMOIIN
METO/I0B OIICHKH.

3J1eKTpnqec1me U MAarHuTHBIC ABJICHUA

BbINyCKHUK HAYy4YHUTCH:
pacro3HaBaTh IEKTPOMArHUTHBIE SIBICHUS U OOBACHITH HA OCHOBE MMEIOIINXCSl 3HAHUI OCHOBHBIC CBOMCTBA MU
YCJIOBUA MPOTEKAHUA ITUX SIBJICHUIA: QJICKTpU3alusa TEI, BSaHMOHeﬁCTBHe 3apsAa0B, BHCKTpI/I‘IeCKI/Iﬁ TOK U €ro
neiicTBusl (TEIUIOBOE, XMMHUYECKOE, MarHUTHOE), B3aUMOACHCTBHE MArHWTOB, JJIEKTPOMAarHUTHAs HMHIYKLUS,
JeicTBUE MAarHUTHOTO TIOJII HAa NPOBOAHMK C TOKOM M Ha MABIDKYLIYIOCS 3apsDKEHHYIO YacTully, ACHCTBHE



ANEKTPUYECKOTO TOJSI Ha 3apsDKEHHYIO YacTHIly, SJICKTPOMArHUTHBIC BOJHBI, MPSIMOJIMHEHHOE paclpoCTpaHEeHHUE
CBETA, OTPKECHUE U MPEIIOMIICHUE CBETA, JUCIICPCHSI CBETA.
COCTaBIISATH CXEMBI JJICKTPUUCCKUX IIeTeH C IMOCIeNOBATENbHBIM W TapalUie]bHBIM COCTUHEHUEM JJIEMEHTOB,
pasnuyas ycloBHbIe 0003HAYCHHUS DJIEMEHTOB AJIEKTPUYECKUX Lenel (MCTOUYHHMK TOKA, KIII0Y, PE3UCTOp, PeocTar,
JIAMITOYKa, aMIIepMETP, BOILTMETP).
UCTIOJIb30BaTh ONITUYECKUE CXEMBI JIJISl IIOCTPOCHHS N300paKEeHUH B TUIOCKOM 3epKajie U cOOMparonieil JINH3e.
ONHMCHIBATh W3YyYCHHBIE CBOWCTBA TeJd W DJIEKTPOMArHUTHBIC SBIICHHS, HCIOJb3Ys (QHU3HMYECKHE BEIUYMHBI:
ANEKTPUUYECKUI 3apsi], CHJIa TOKA, JIIEKTPUIECKOe HaMpsbKEeHHE, 3JICKTPHUECKOE CONPOTUBIICHHUE, YSTbHOE
COIIPOTHBIICHHUE BEIECTBA, pab0Ta AIEKTPUICCKOTO TI0JIsI, MOIIIHOCTh TOKa, (POKYCHOE PacCTOSHHE U ONTHYCCKAs
CHJIA JIMH3BI, CKOPOCTD AIIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YAaCTOTA CBETA; IIPU ONMMCAHUN BEPHO TPAKTOBATH
(U3NYECKUI CMBICT HCTONB3yEMBIX BEIMYHMH, X 0003HAYCHHS M CAWHUIBI W3MEPEHUs; HaXOIUTh (OPMYIIBL,
CBSI3BIBAIONIHEC JAHHYIO (PU3UUECKYIO BETHYMHY C IPYTHMU BETHUYUHAMHU.
aHAITM3UPOBAThL CBOMCTBA Tell, JICKTPOMATHUTHBIC SIBJICHUS M MPOIIECCHI, UCIIONB3Ys (pU3nYeckue 3aKOHBI: 3aKOH
COXpaHEHHUsl DIIEKTPUYECKOro 3apsaa, 3akoH Owma s yuyacTka wnenu, 3akoH JDxoyns-JleHma, 3akoH
NPSMOJTMHEHHOTO PAaCIpPOCTPAHCHUS] CBETA, 3aKOH OTPAKCHUSI CBETA, 3aKOH MPEJIOMJICHUS CBETAa, NPU ITOM
pa3InvaTh CIOBECHYIO (POPMYITHPOBKY 3aKOHA M €0 MATEMAaTHYECKOE BhIPOKCHHE.
IMPUBOIUTDL MPUMEPHI MPAKTUYCCKOT'O NUCITI0JIE30BaAHUA (1)I/I3I/I‘-I€CKI/IX 3HAaHUU O QJICKTPOMAruuTHBIX SABJICHUAX
peumaTh 3agadu, UCTOoNb3ys (hu3nveckre 3akoHbl (3akoH Oma Ui ydacTka uenu, 3akoH Jxoyns-Jlenna, 3akoH
NPSMOJTMHEHHOTO PACIPOCTPAHCHHS CBETA, 3aKOH OTPAXKEHHS CBETA, 3aKOH MPEIOMIICHUS CBeTa) U (HOPMYIIBL,
CBSI3BIBAIONINE (PU3UUECKUE BEJINYHMHBI (CHIIa TOKA, SIEKTPUIECKOE HAMpsDKEHHUE, DIEKTPUIECKOE COMPOTHUBICHUE,
yIIeNbHOE COMPOTHBICHHUE BEIIECTBA, pab0OTa BIIEKTPUUECKOTO IMOJIsl, MOITHOCTh TOKa, (POKYCHOE pacCTOSHUE H
ONTUYECKAs CUJIA JIMH3bI, CKOPOCTh AJICKTPOMATHUTHBIX BOJH, JUTMHA BOJHBI M 4acTOTa CBeTa, (JOPMYJbI pacueTa
AIIEKTPUIESCKOTO COMPOTHBIICHHS TIPU TOCIEA0BATEIHLHOM U TApAIICTbHOM COCIHHEHUH MTPOBOJHUKOB): HA OCHOBE
aHaiM3a yCIIOBHS 3aJaud 3alHChIBaTh KPATKOE yCJIOBHUE, BBIIEIATh QU3NUECKHE BEIUYHHBI, 3aKOHBI H (HOPMYIIBI,
HCO6XOI[I/IMI>IC i1 €€ pelICHUud, IMMPOBOAUTL PpaCd€Thl MW OLCHHMBATH pPCAJIBbHOCTHL IIOJYYCHHOI'O 3HAYCHHA
(hM3MUEeCKOi BETMUHHBI.

BBINYyCKHHUK IOJYYHUT BO3MOKHOCTH HAYYUThCH:
UCIIOJIb30BaTh 3HAHHS 00 AIIEKTPOMATHHUTHBIX SBJICHUSIX B MOBCEAHEBHOW JKU3HU Il 0OecreueHHs 0E30MacHOCTH
npu oOpalleH!u ¢ MprubopaMy U TEXHUYECKUMH yCTPOHCTBAMHU, JJIsi COXPAHEHHS 3/I0POBbS M COONIOJICHHUS HOPM
JKOJIOTHUYECKOTO IIOBEACHMSI B OKPYXKAOUIEH cpelie; IPUBOIUTE IIPUMEPBI BIUSHUS NIEKTPOMAarHUTHBIX U3J1y4EHUI
Ha )KMBbBIC OPraHU3MBI;
pa3inyaTh TPAHUIBI MPUMEHUMOCTH (DU3NYECKUX 3aKOHOB, MOHMMATh BCEOOIIMI XapakTep (QyHIaMEHTAIbHBIX
3aKOHOB (3aKOH COXpaHEHUsI ANEKTPHUYECKOTO 3apsiia) H OTPaHUUYEHHOCTh UCTIONIb30BAHMUS YACTHBIX 3aKOHOB (3aKOH
Owma jutst ygacTka 1ienu, 3akoH Jxoyns-JIenma u ap.);
UCIIOJIb30BATh MPHUEMbI MOCTPOCHUS (HPU3NUESCKUX MOJICNEH, TOUCKa B (POPMYTHUPOBKH JTOKA3ATEIbCTB BhIIBHHYTHIX
TUIOTE3 U TEOPETHYESCKHUX BBIBOJIOB HA OCHOBE AMITMPUYECKU YCTAHOBICHHBIX (DaKTOB;
HAXOJIUTh aJICKBATHYIO TNPENJIOKEHHOH 3a/adue (QHU3MYEcKyl0 MOjejb, pa3pelarh NpoOiieMy Kak Ha OCHOBE
UMEIOIIUXCS 3HAHUN 00 3JIEKTPOMATHUTHBIX SIBJICHHSIX C UCIIOJIL30BAHUEM MATEMATHYECKOro anmapara, Tak U npu
MIOMOIIH METOJIOB OI[CHKH.

KBaHTOBBIC IBJICHUSA

BbINyCKHUK HAy4YHUTCH:
pacIio3HaBaTh KBAHTOBBIE SIBICHUS U OOBSICHATH HA OCHOBE MMEIOIINXCS 3HAHUH OCHOBHbBIE CBOMCTBA MIIM YCIOBUS
NPOTEKAaHUSI STUX SBJICHHHA: ECTECTBEHHAss M WCKYCCTBEHHAs PaJAMOAKTHBHOCTb, O-, [P- W Y-WU3JIy4eHUs,
BO3HHUKHOBEHHUE JTMHEHYATOr0 CHEKTPA M3IyIEeHHs aTOMa;
OIMCHIBATh M3Y4YEHHbIC KBAHTOBBIC SBJICHHS, WCIIONB3YS (PU3MUECKHE BEIMYMHBI: MAcCOBOE YHCIO, 3apsAa0BOE
YHCIIO, MEPHOJ ToJypacnaga, dHeprus (OTOHOB; IMPU OIMMCAHWHU TPABHIBHO TPAKTOBaTh (DU3NUECKUH CMBICT
HCTIOJIb3YEMBIX BEJIMYHMH, UX 0003HAYECHUS U CAMHMIBI M3MEPEHHS; HaXOAUTh (OPMYIIBI, CBS3BIBAIONINE TAHHYIO
(bU3MYECKyO BEIMUUHY C IPyTHMHU BETMYNHAMH, BEIYUCIIATH 3HAUCHNE (PU3NUECKOI BEIMUNHBI,
aHaAJIM3UPOBATH KBAHTOBBIC SIBJIICHUSI, UCIIONIB3YS (PU3MUYECKHE 3aKOHBI M MOCTYJIATHL: 3aKOH COXPaHEHHs SHEPTUH,
3aKOH COXPaHEHUs JIEKTPHUYECKOrO 3aps/ia, 3aKOH COXPAaHEHUs] MacCOBOIO UHCIA, 3aKOHOMEPHOCTH U3IIy4EeHUs U
HOIJIOLIEHUSI CBETa aTOMOM, IIPU 3TOM pa3jivyarh CIOBECHYH (DOPMYJIMPOBKY 3aKOHa M €ro MaTeMaTH4ecKoe
BBIPKEHHE;
pa3nuyaTh OCHOBHBIC IPU3HAKH IUIAHETAPHOM MOJENIN aTOMa, HyKJIOHHOM MOJIENT aTOMHOTO S,/1pa;



MIPUBOJUTH MPUMEPHI MPOSBICHUS B MPUPOJC M MPAKTHUYSCKOTO MCIIONB30BAaHUS PAJHMOAKTUBHOCTH, SIICPHBIX U
TEPMOSZEPHBIX pPEaKInii, CIIEKTPATLHOTO aHAIN3A.

BbINyCKHHUK MOJYYHUT BO3MOKHOCTb HAYYUThCH:
UCTIOJb30BaTh MOJYYCHHBIC 3HAHWS B MOBCEJIHECBHOM XHU3HU MpHU OOpalleHHuH ¢ MPUOOpaMu M TEXHUYCCKHUMU
YCTpOMCTBaMH (CUETINK HOHU3UPYIOMIMX YaCTHUI], TOIUMETP), UISI COXPAHEHHS 3OPOBBS M COONIONEHUS HOPM
3KOJIOTMYECKOTO MTOBEICHUS B OKpPYKaIOLIeH cperne;
COOTHOCHUTH 3HEPTHUIO CBS3U aTOMHBIX S/IeP C ACPEKTOM MacChI;
MIPUBOANUTH TIPUMEPHI BIUSHUS PAJAHOAKTUBHBIX M3ITyYEHH HA KUBBIE OPTAaHWU3MBI; IOHUMATh TPUHITAI ASHCTBUS
JIO3UMETpPa M Pa3IAdaTh YCIOBHS €0 NCIIOIh30BAHMS,
MMOHUMATh SKOJIOTHYECKUE MPOOJIEMbI, BOZHHUKAIOIIME NMPU HCIOJIb30BAHUM ATOMHBIX 3JICKTPOCTAHIIUN, U IMyTH
peIIeHus 3TUX MPOOIIeM, TIEPCIIEKTUBBI UCTIOIB30BAHUS YIIPABISIEMOTO TEPMOSIIEPHOTO CHHTE3A.

BﬂeMeHTbI ACTPOHOMMH

BbINyCKHUK HAY4YUTCH:
yKa3bIBaTh Ha3BaHWs IiaHeT COJMHEYHOW CHCTEMBI, pPa3in4aTh OCHOBHBIC MPU3HAKM CYTOYHOTO BPAIICHUS
3Be3gHOro Heba, nrmkeHws JIynslr, CoHIA U TIJIaHET OTHOCUTEIHHO 3BE3I;
MMOHUMATH Pa3INIH MEX]y TeIIMOIIEHTPHYECKON U TEOIIEHTPUIECKOI cHCTeMaMy MUPa;

BBINYyCKHUK IOJYYHUT BO3MOKHOCTH HAYYUTHCH:
YKa3pIBaTh OOIIME CBOWCTBA M OTIMYHUS IJIAHET 3€MHON TPYNIBl W IUIAHET-THTAaHTOB; Manbix Ten ColHedHOI
CHCTEMBI 1 OOJIBIIINX TUIAHET; TTOJF30BAThHCS KApTOH 3BE3AHOTO HeOa MpH HAOIFOICHUSIX 3BE3JHOTO Hela;
pas3nuyaTh OCHOBHBIC XapaKTEPUCTUKU 3Be3l (pa3Mmep, IIBET, TeMIlepaTypa) COOTHOCHUThH I[BET 3BE3IbI C e¢
TEMIIEpaTypoii;
pa3iryaTh TUTIOTE3HI O MPOuCX0KAeHN CONTHEYHON CHCTEMBI.

Conepxanue yueOHoro npeamera «®@uszuka» B 7-9 kiaccax.

7 kaacc

(68 vacos, 2 yaca B HEJEITIO)

I. Beenenue (4 uyaca)

[Ipenmer 1 MeTobI PU3UKK. DKCIIEPUMEHTAIBHBIN METO U3ydeHUs TPUPOIbl. V3MepeHne PU3NIeCKX BEeJIHMINH.
[Morpemnocts u3mepenus. OOoOIICHHE Pe3yIbTaTOB JKCIepuMeHTa. HaOmroneHue NpoCTeHIMX SBIACHHH U
MIPOIIECCOB MPHUPOJBI C MOMOINBIO OPTraHOB YYBCTB (3peHMs, CiIyXa, ocs3aHusA). Vcrmonb3oBaHne MpPOCTEHUIINX
WU3MEPHUTENBHBIX TPUOOpoB. CxemaTrndyeckoe M300pakeHHE OIBITOB. MeToabl TMONy4YeHHUs 3HAHWW B (DH3HKeE.
®du3nka U TEXHUKA.

JlabopaTopHas padora.

1.0mpenenenne 1eHB! eTICHUS U3MEPUTEIHFHOTO TTPHOopa.

I1. IlepBonayanbHbIE CBeAeHHS 0 CTPOCHHH BelllecTBA. (5 4acoB.)

'umoreza 0 OUCKPETHOM CTpOEHHHW BellecTBa. Moliekyibl. HenmpephlBHOCT M XaOTHYHOCTH JIBMJKEHHS YaCTHIL
BemiectBa. [luddys3us. bpoyHoBckoe nBmwkeHune. Mojenu rasa, KUAKOCTH W TBEpHOTo Tena. B3ammopeiictBue
YaCTHII BelIecTBa. B3anMHOe MPUTHKEHNE U OTTAIKUBAHUE MOJIEKYIT. TpH COCTOSIHUS BEIIECTBA.

JlabopaTopHas padora.

2.M3mepenue pa3mMepoB MajbIX TeEl.

I11. BzaumopeiicTBue Te. (22 yaca)

Mexannyeckoe ABIKeHHe. PaBHOMEpHOe M HE paBHOMepHoe ABIkeHue. CkopocTs. Pacuer myTw m BpemeHH
nBwkenud. Tpaekropus. IlpsmonuueiiHoe aBuwxeHue. BiaumoneidictBue ten. Wuepuus. Macca. IImoTHOCTS.
Usmepenue maccel Tena Ha Becax. Pacuer maccel W oO0bema mo ero miuotHocTd. Cuna. Cuibl B IpHpOJE:
TATOTEHUS, TSDKECTH, TpeHHs, ynpyroctr. 3akoH ['yka. Bec Tena. CBA3b MEXIy CHIIONW TSHXKECTH M MacCOM Tena.
Hdunamomertp. CroxkeHne IByX CHJI, HalpaBJIeHHBIX 0 OAHOM npsamMoii. Tpenue. Ynpyras aedopmarius.
Jlabopamopmuwie padomet.

3.M3MepeHne Macchl Tesla Ha PhIYaKHBIX Becax.

4.V3mepenue o0beMa Tena.

5.0npenenenue MIOTHOCTH TBEPJOTO BELIECTBA.

6.I'paynpoBaHyie NIpy>KUHBI 1 U3MEPEHHUE CHIT TUHAMOMETPOM.

IV [laBjieHue TBepAbIX TeJl, KUAKOCTeH 1 ra3oB. (21 yac)



Hasnenne. Onbir Toppuuennu. bapomerp-aneponn. ATmocdepHoe AaBleHHE Ha Pa3IMYHBIX BHICOTaX. 3aKOH
[Tackans. CriocoObl yBenWdeHHS W yMEHbIIIeHH JaBieHus. JlaBinenne rasa. Bec Bo3ayxa. BozmymHas o6omouka.
M3meperne arMmocdepHoro mamieHus. ManomeTpsl. [lopmHeBoM >KHMAKOCTHBIN Hacoc. llepemadya maBieHMS
TBEPABIMH TEJIaMH, XHUAKOCTSAMH, razamu. [leficTBHe XMIKOCTH M Ta3a Ha MOTpyKEHHOe B HMX Teno. Pacyer
JaBJICHUsI KUAKOCTH Ha AHO M CTeHKH cocyaa. CooOmamonme cocynpl. ApXUMenoBa cuia. | HapaBIMyuecKuii
npecc. [InaBanue ten. [InaBanue cynos. BozayxonnasaHue.

JlabopaTopHas paGora.

7.0mpeneneHne BITAIKUBAIOLIEH CUITBI, NEHCTBYIOLIEH Ha OTPYKEHHOE B KHUIKOCTH TEJO.

8.BrIsicHeHne ycoBHif TUTABaHUSA Tella B )KUIKOCTH.

V. Padora u MmomiHOCTh. JHeprus. (14 yacos.)

Pabora. Mommnocts. Oueprus.  Kunermueckas oueprus. I[loTeHumanbHas »5Heprus. 3aKOH COXpaHEHUS
MexaHndeckor sHepruu. Ilpocteie mexanu3msl. KIIJ[ MexannsmoB. Peruar. PaBHoBecue cun Ha peraare. MoMeHT
cuibl. Peruaru B TexHuke, ObiTy M npupone. [Ipumenenune 3akoHa paBHOBecus pbluara Kk 0s10ky. PaBeHcTBO pabor
MIPH UCIIOJIB30BaHUM MTPOCTBIX MEXAHU3MOB. «30JI0TOE MPaBUIIO» MEXAHUKH.

JlabopaTopHas padora.

9.BpIsiIcCHEHUE YCIOBUS paBHOBECHS phlyara.

10.0Onpenenenue KIIJ] mpu nogbemMe no HaKJIOHHOU IIOCKOCTH.

V1. IloBTopenue (2 1)

AHanu3 ommuOOK, TOMYIIEHHBIX B HTOTOBOM KOHTPOIIEHOU padoTe.

8 kuacce
(68 vacos, 2 yaca B HEJIEITIO)

I. TensioBble siBjIeHus (26 4acoB)

Bayrpennsis sueprus. TemnmoBoe nBmwkenne. Temmeparypa. Teruonepemaua. HeoOpatumocTs mporiecca
terutonepenadn. CBs3p TEMIEpaTyphl BEIIECTBA C XaOTHYECKUM JBIKEHHEM ero dacTui. CrocoObl M3MEHEHHS
BHYTpeHHeH oHepruu. TermaonpoBoaHOCTh. KoiauuecTBO TeIIOTHL. YjAenbHas TEMI0eMKOCTh. KOHBEKIHS.
Mznydyenne. 3aKOH COXpaHEHUS JHEPTHHM B TEIUIOBBIX Tporeccax. llmaBieHwe u KpucTamiu3anus. Y IenbHas
TEIUIoTa TUIaBieHusa. ['paduk T1UIaBIeHUS W OTBepAeBaHUs. l[IpeoOpa3oBaHue O3HEPTUM TIPH H3MEHEHUSIX
arperatHoro COCTOSIHMS BellecTBa. lcmapeHue W KOHJEHcalus. YJelbHas TeIuloTa MNapooOpa3oBaHUS U
KoHAeHcanuu. Pabora mapa u rasa mpu pacmmpenun. Kumenwe xuakoctu. BrnaxHocTs Bo3myxa. TemsoBble
JIBUTATENH. DHEPrusl TOIUIUBA. Y IeJIbHAS TEIIOTa CTOPAHMSL.

Arperartabie coctosiHus. [IpeoOpazoBanue sHepruu B TeruioBbix apuratensx. KII/] rermoBoro neurarens.
®ponTanbHas 1aboparopHas padora.

2.CpaBHEHUE KOJIMYECTB TEIUIOTHI IPU CMEIIMBAHUU BOJBI Pa3HOU TEMIEPATYPHL.

3.M3MepeHue yaenbHOU TEIIOEMKOCTH TBEPAOIO TENa.

I1I. DaexkTpUYecKue sIBJIEHHUS ¥ 3JIEKTPOMArHUTHBIE siBJieHust (31 yaca)

OnekTpu3auus Teld. DJEKTpuuyeckud 3apsa. BzammonelictBue 3apsgoB. JIBa BUAA AIEKTPUUYECKOTrO 3apsija.
JUCKpETHOCTD ANEKTPUUECKOTrO 3apsifa. DIEKTPOH. 3aKOH COXPAHEHUS 3JEKTPUUECKOro 3apsAna. DIEKTPUUYECKOE
noje. Jnekrpockorn. CtpoeHue aromMoB. OOBSICHEHUE SJCKTPUUECKUX SIBICHUHA. [IpOBOAHMKN M HEMPOBOJHHUKH
aneKTpuuecTBa. JleicTBUE 3IEKTPUUECKOro MOJs Ha SJIEKTPUUECKUE 3apsiabl.

[locrostHHBIN 3yeKTpUYeCKUi TOK. VICTOYHMKH 3neKTpuyeckoro Toka. HocuTenn CBOOOAHBIX 3NIEKTPUUYECKHUX
3apsA70B B METaIIaX, )KUIKOCTSIX U razax. DIEeKTpHUIecKas IeTb U ee cocTaBHbIe yacTH. Criia ToKa. EMUHUIIB! CHITBI
Toka. Ammnepmerp. W3mepenwme cunbsl Toka. Hampsoxenme. Epgmnnier manpspkenns. Bomprmerp. M3mepenue
HanpsKeHUsl. 3aBUCUMOCTb CHJIBI TOKA OT HAIPSYKEHUSL.

Comporusnenue. Enununbel comnpotuBneHus. 3axkoH Owma Uisi  ydyacTKa dJeKTpuyeckodl wmenu. Pacuer
COTIPOTHBIICHHS NTPOBOAHHUKOB. Y I€IHHOE COIMpPOTHBIEHHE. [IpuMepbl Ha pacyeT COMPOTHUBIEHHS MPOBOIHHUKOB,
CWJIBI TOKa M HampspkeHus. Peocratel. [locnenoBaTensHOe U MapaiieNbHOE COSAMHEHNE POBOJHUKOB. JlelicTBHA
3NEKTPUYECKOIO TOKA

3akon JDxoyms-Jlenna. PaGoTa amekTpudeckoro Toka. MOIIHOCTH 3JIEKTPHUYECKOTO TOKa. EnuHuIBI paboTs!
3IEKTPUIECKOTO TOKA, MPUMEHseMble Ha MpakTuke. CUETUNK 3JIEKTPUUECKONW IHEPTHH. DIIEKTPOHArpeBaTebHbIC
npubopel. Pacuer siexkTposHepruu, noTpediasieMoil ObITOBBIMH mnpubopamu. HarpeBaHwe mNpOBOIHMKOB
JIEKTPUYECKHUM TOKOM. KOIHWYecTBO TEIUIOTHI, BBIAEISEMOE TNPOBOAHMKOM C TOKOM. JlaMma HakamuBaHWUSL.
Kopotkoe 3ambikanue. [Ipegoxpanurenu. MarautHoe noje. MarHuTHOE 1oJjie npsaMoro Toka. MarHuTHbIE JIMHUU.



MarautHoe mojie KaTYIIKH ¢ TOKOM. DJIEKTPOMAarHUTHI U UX NpuMeHeHus. [locTosHHbIE MarHuThl. MarHutHoe
MoJIe TIOCTOSTHHBIX MarHUTOB. MaruutHoe mone 3emiu. JleificTBUE MAarHMTHOTO TOJSI HA MPOBOJHHK C TOKOM.
DNEeKTPUUESCKHIA JBUTATENb.

Dponmanvhsie 1abopamopuvlie padomol.

4.Coopka 37eKTpUIeCKON TN ¥ U3MEPEHNE CIITBI TOKA B €€ PAa3INYHbBIX yJacTKaX.

5.M3Mepenne HanpsbKEeHHUS Ha Pa3IMUHBIX YUACTKaX 3JIEKTPHUYECKOH eI .

6.PerynupoBaHue CHIIBI TOKA PEOCTATOM.

7.M3Mepenue copoTHBIICHHUS TIPOBOIHUKA TPH ITOMOIIY aMIIEpMETPa U BOJIBTMETPA.

8.M3mMepenHre MOITHOCTH 1 pabOTHI TOKA B AJIEKTPHUYECKOH JIaMIIE.

9. COOpKa 2JIEKTPOMArHUTa U UCIIBITAHUE €T0 ISHCTBUSL.

10. M3yueHwne 3MeKTpUIeCKOT0 ABUTaTeNsl OCTOSTHHOTO TOKa (Ha MOJIENH).

I11. CBeToBble aBjieHus. (10 yacoB)

Hcrounuku cseTa.

IIpsimonuHelHOE paclpocTpaHeHHe, OTpaXKeHHe U npenomiieHue cBera. Jlyd. 3akoH oTpaxenus cBeta. [lnockoe
3epkaino. JIunza. Ontudeckas cuia auH3bl. M300pakeHue naBaeMoe JHH30M. M3MepeHne QOKyCHOTO pacCTOsSHHS
cobuparomeit muH3b1. OnTHdeckue npruoopsl. ['ma3 u 3perne. OUkw.

Dponmanvuvie 1adopamopHble padomul.

11.M3yueHue 3aKOHOB OTPaKEHUS CBETA

12.Habmronenne SBJICHHUS TPETOMIICHISI CBETa

13.ITomy4yenue n300pakxeHUs MPU MTOMOIIHN JIMH3BL.

Peseps -2uac

IV. loBTopenue (1 1)

9 kaace

(102 uyacos, 3 yaca B HEJIENIO)

I. 3akoHbI B3auMoAelCTBHS M IBHKeHUd TeJl. (36 yacoB)

Marepuanbaas Touka. Tpaekropus. Ckopocts. Ilepememenne. Cuctema orcuera. OmpeneneHne KOOPIUHATHI
JOBWKyIEro Ttena. [paduku 3aBHCHMOCTH KHHEMAaTHYECKHX BEJIIMYMH OT BpeMeHHW. [IpsmonuHeiHoe
paBHOYCKOpeHHOe JBIKeHHe. CKOPOCTh PaBHOYCKOPEHHOTo IBIKeHMA. Ilepemernienne mpu paBHOYCKOPEHHOM
nBwkeHnH. OmpeneneHne KOOPAWHATHI ABMXKYIIEro Tena. ['padMKy 3aBUCMMOCTH KMHEMATUYECKUX BEJIMYMH OT
BpeMeHHU. Y ckopeHre. OTHOCUTENbHOCTh MEXaHHYECKOT 0 ABIKEHUS. MHepIManpHast cucTemMa oTcueTa.

IlepBoiit 3akoH Heiorona. Bropoii 3akon Heiorona. Tpermii 3akon Heiotona. CBoOomHoe naneHue 3akoH
BceemupHoro Ttsarorenus. KpusosnmueitHoe aBmxeHue J[BHKEHHE IO OKPY>KHOCTH. VICKYyCCTBEHHBIE CIIyTHHKH
3emun. Paketsl. mmynbe. 3akoH coxpaHeHUs UMIyibca. PeakTHBHOE NBMKeHHE. J[BIKEHHE Tena OpOIIeHHOTO
BEPTUKAIBHO BBEepX. J[BM)KeHHe Tena OpOLICHHOrO IMOJA YIJIOM K TOpHU30HTY. J[BmkeHue Tena OpOIIEHHOTO
TOPU30HTAJIBHO. Y CKOpEeHHe cBOOOIHOTO MaJieHNsl Ha 3eMJle U IPYTuX IUIaHeTax.

@ponmanvuvle 1adopamopmsvle padomal.

1. UccnenoBanue paBHOYCKOPEHHOT'O JABMKEHHS 0€3 HauaJIbHOW CKOPOCTH.

2.M3mepenne ycKOpeHusi CBOOOTHOTO MaJeHuUsI.

I1. Mexanuyeckue KoJiebaHusi U BOJIHBI. 3BYK. (15 yacoB)

Mexannueckue konebanus. Ammmtyaa. llepuoa, gactora. CBoboanbsie konebanus. KonebarenbHble CHCTEMBI.
MasTHuk. 3aBUCUMOCTb HEPHOAA M YaCTOTHl HUTSHOTO MasTHHKA OT JUIMHBI HUTH. [IpeBpalieHue 3Hepruu mpu
K0JIeOaTeIbHOM JIBIKCHUU. 3aTyxarolue Konebanus. BeiHykeHHbIe KoeOanus. Mexanudeckue BOIHbI. JlTnHa
BosIHBL. lIpomonbHbIe 1 monepeyHbie BOTHBL. CKOPOCTh pacmlpocTpaHEeHUsl BOJTHBL. 3BYK. BricoTa m TeMOp 3ByKa.
I'pomkocTs 3Byka/ PacnpocTpanenue 3Byka. CkopocTs 3Byka. OTpaxeHue 3Byka. 9xo0. PezonaHc.

®dponTanbHas JabopaTropHas padora.

3.MccrenoBanue 3aBUCHMOCTH TEPUOJA W YaCTOTHI CBOOOIHBIX KOJICOAHWN MaTEeMaTHYECKOTO0 MAasTHHKA OT €ro
JUIAHBIL.

I11. DiekTpoMaruuTHbIE siBJIeHHs. (24 yaca)

JleiicTBe MarHMTHOTO TIOJsI Ha OJJIEKTpHYecKHe 3apsiibl. ['paduueckoe W300pakeHWE MArHUTHOTO ITOJIS.
Hanpasnenue Toka u HampaBjieHHE €r0 MarHUTHOTo nojisi. OOHapykeHHe MarHUTHOTO IOJIS [0 €ro ACHCTBHIO Ha
aneKTpudyeckuii ToK. IIpaBuio neBoil pyku. MarHWTHBIA MOTOK. ONEKTPOMarHWUTHas WHAYKOUA. SIBieHne
3IEKTPOMArHUTHON HHIYKIMH. [loyueHne mepeMeHHOro SIeKTPUIECKOro TOKa.



OnexTpomarautHoe nosie. HeogHopoaHoe n HeogHOpoAHOE moiyie. B3auMocCBA3b 3JEKTPUUECKOI0 U MarHUTHOTO
nojel. DeKTpoOMarHuTHble BOJIHBL. CKOPOCTh paclpOCTPaHEHUS SIEKTPOMArHUTHBIX BOJIH. DJIEKTPOIBUIaTENb.
OnekrporenepaTop. CBeT — 3JEKTPpOMAarHuTHAS BOJTHA.

®ponTanpHas 1adoparopHas padora.

4.M3yueHue SBIEHUS 3NEKTPOMarHUTHOM MHIIKIIMU.

I V. Ctpoenne atoma u aTromHoro siapa (20 yacoB)

PagnoaktuBHOCTE. Anb(a-, 6eTTa- 1 ramma-usnydeHre. ONBITH IO paccenBaHuio anbga-dactull. IlnanerapHas
MozAelb aroMa. ATomHoe smpo. IIpoTOHHO-HEHTpOHHAS MOAENb supa. MeTonasl HAOMIOACHUS W PETHCTPAIluN
yactull. PanuoakTuBHBIE NpeBpaiieHus. ODKCIEPUMEHTAJIbHbIE METOXBl. 3apsia supa. MaccoBoe 4uCIO sapa.
SInepurie peakuuu. Jlenenue u cunTe3 aaep. CoxpaHeHue 3apsa U MAacCOBOTO YHCIA IPHU SAEPHBIX PEAKIMIX.
OTKphITHE IPOTOHA U HEUTPOHA. SlnepHble CUIIbl. DHEPrHUsl CBA3M YaCTHIL B sIIpE.

Oneprus cBsa3u. Jedekr Macc. Beimenenue sHepruu mpu AEEHWW W CHHTE3e saep. Vcmonp3oBaHWE SACpHOM
sHepruu. [losumerpus. SnepHbiii peaktop. [IpeoOpaszoBanue BHyTpeHHell sHepruu siiep B DIEKTPHUYECKYIO
3Hepruro. AToMHas sHepreTuka. TepMosinepHble peakiiuu. bronoruueckoe neiicTBre paguarum.

®ponTansHas maboparopHas padorTa.

5.W3y4yenue neneHus aapa aroMa ypaHa o QoTorpaguu TPEeKOB.

6./3yueHne TpeKoB 3apsKEHHBIX YACTHIL 0 TOTOBBIM (hoTorpadusM.

V. Ctpoenne u 3Bosouusi Becesiennoii (5 yacoB)

CocraB, crpoenue u npoucxoxaenne ComuedHon cuctembl. bombiue Tena ConHEuHON cucTeMbl. Maible Tena
Conneunoit cuctemsl. Ctpoenue, uaitydenue u sponronus Connua u 38e31. CTpoeHue u 3BoJronus BeeneHHo.
V1. loropenue (5 1)

KanengapHo-temaTH4eckoe NJIaHUPOBaHUE 7 KJacc.

Ne | Jlara | HaummMeHOBaHHe TeMbI Koa-Bo HUcnoab3oBanue Mpumeyanue

n/n 4acoB o0opy10BaHus

BBenenue 4

1/1 ®usuka — Hayka o0 1 § 1-3, 3anmcarb B TETp
[IpUPOJC. Hexoropsre JBa-TpH mpumMepa ¢us.
¢buznuecKkue - TEPMHUHBI. —
HaGmronenus u onbiT.

HaOII0TaeMBIX B

npupoje. 3amaud W3
coopumka Nel,2.5.

2/2 dusnueckue BEIUYUHBIL. 1 § 4; BBINOJHUTH 3aJaHUE
N3mepenue ¢uznueckux B KoHIIe § 4, ymp. Nel
BEJIMYMH.
3/3 TouHOCTE u 1 JIuneiika, 1eHTa § 5,6 BBIIONHUTH 3a1. B
MIOIPELIHOCTh MepHas, KoHIE § 5,6 3amosHHTH
U3MEPEHUM. H3MCPHUTCIIBHBIN Ta0JIMIy  COCTaBJICHHYIO
OHJIAHAD, Ha ypoke. Haiitu B
TEPMOMETD,
WHTEPHETE PACCTOSIHUE OT
JATYUK 3 C 6
MIIH JIHIIA
TEeMIICpaTyphl © A0 LOnHIa, 0bIiee

KOJIMYECTBO KJIETOK
YyeloBeKa U JAMaMETP
BOJIOCAQ, 3amucaTbh JTH
3HAUYE€HUs] B CTaHJAPTHOM
Buae. IlloAroToBHUTBCSI K
nabopaTopHOi pabote
Nel.




4/4 JlaGoparopnas ~ paborta
Nel «Omnpenenenue LeHbI
JeJIeHus IIKAJIbI
HU3MEPUTEIIEHOTO
npudopar»

JIuneiika, 1eHTa
MepHasi, U3MepH-
TEJILHBIN A~
JUHIP, TEPMO-
METp, TaTYUK
TEeMIIepaTypbl

[Toroputs §1-5. Pemmth
3agaun:1.Onpenennuts

LeHy JeNeHus JUHEeHKu
HMMEIOLIEKCS y Bac JIoMa U
npenen €€  U3MEpPEHUS.
N3mepbTe ¢ €€ mOoMOLIbIO
BBICOTY 4YallHUKa, JJIUHY
MoOunmpHOTO  TenedoHa.
Pesynbrarel 3anumuTte B
TETp c y4ETOM
MOTPEIIHOCTH U3MEPEHHH.
2. CocraBbTe TabIUILy, B
KOTOpPO B OJMH CTOjIOEI

BIIMCAHBbI: BbICOTA
JICCTHHIBI,
MpoaAOJIKUTCIIbHOCTD

ypoKa, Temmeparypa Teia
cobaku, Bec Makera C
caxopoM. B gp cronben
BIIUIIUTE  NOpUOOpBl, C
MOMOIIbI0 KOTOPBIX 3TO
MOXHO  U3MEpUTh. 3.
Hcnonb3ys WNHurepHer,
3anuimmMTe B TeTp. (HE
Oonmee 6 TIPEITIOKCHHI)
JOCTIDKEHUST B 0o0nacTu

HayKH YUYEHBIX:
JIomoHOCOBA, Tlammnes,
Koponesa. 4. Onpenenure
LEHY JIeJIeHUS

Tpancnioptupa. Hauepture
IIPOU3BOJIBHBIM ~ Yyroll H
U3MEPBTE €T0.

HepBOHa‘laJ'll)Hble CBCACHHA O
CTPOCHUHU BEIIECCTBA

5/1 Crtpoenue BEIIECTBA.
Monekyibl.
BbpoyHOBCKOE IBUKEHHE.

Kommnerorep, mu-
Kpockom  Ouono-
THYECKUM,  KaIlIs
MOJIOKa,  pa30aB-
JIEHHOT'O BOJIOM

§7-9 , 3amanue B KOHIIE §
9, moaroroButhbca k JI/P
Ne2

6/2 ®poHTaNbHAA
nabopaTtopHass ~ pabora
«M3mepenne  pa3mepoB
MaJbIX TEI»

[ToBTOPUTH § 7-9,
Odopmuts 1260paTOPHYIO
paboTy, CBEPUTH BBIBOJIBI,
clelaHHble B paboTe, C
MaTtepuaioM mnaparpada.

713 Auddysus.
B3aumonelictBuit

MOJIEKYI.

§ 10, 3amaun: 1.
OnuHaKkoBBI MOJIEKYJIBI B
ropsiueM Koge 51
XOJIOMHOM  MHHEPAIBHOU
Bojme? 2. Ilouemy B




ANEKTPUYECKOM YailHUKE
YKa3bIBa€TCS  MaKCUMyM
e€ro HamoJIEHHUsS, XOTA B
HEM €CTb MECTO JIf
Bonbl? 3. Ecioum xanHyTh
KareJibKy pPacTUTEIbHOIO
Macjia Ha IOBEPXHOCTH
BOABLI, TO OHAa HAYyHET
pacTekarbcsl. Kakyto
HAaWMEHBIIYIO  TOJIIUHY
MOJKET MMETh e¢ IUIeHKa?
§11, 3amanme B koHIe §11,

3amaun: 1. [Touemy
BBIMBITBIC TOPSIYEH BOIOM
CTaKaHbI HEJb3s
BCTaBJISATh OJIMH B
Jpyroi? 2. ITocae
KyIaHus Ha TENe

OCTArOTCS KalelbKU BOJIBI.
OOmpsicHUTE TOYEMYy 3TO
IPOHUCXOIUT.

8/4 ArperatHble 1 § 12, 13. 3ananue B KoHLE
COCTOSIHUSI §13. «IIpoBeps cebs»
BEILIECTBA.
9/5 [ToBTOpeHue n 1
00oO01IeHne
OCHOBHBIX
MOJIO’KEHUN TEMBI
«IlepBoHauanbHbIE
CBEJICHUS O
CTPOEHHUHU BEILIECTBA»
B3aumoneiicrBue Tea 22
10/1 MexaHn4eckoe 1 IlITaTus nadopa- § 14,15. Yp.2. 3ananus B
JIBUYKEHUE TOPHBINA, MEXaHU- | KOHIIE
4ecKasi CKaMbs, § 14,15
OpyCOK JiepeBsiH-
HBIH, DJIEKTPOH-
HBII CEKYyHJIOMED
C JaT4YUKaMHU,
MarHuTOYIpaB-
JISIeMBIE TePKO-
HOBBIE TATYUKHU
CeKyHIoMepa
11/2 Cxopocrs. Ennnuiet 1 § 16.Vmp.3.3ananue B
CKOpPOCTH KOHIIE § 16
12/3 Pacuet IyTU u 1 § 17. pr 4.3a,Z[aHI/IC B

BPCMCHU JIBUKCHUS.

koHiie § 17




13/4 I'padu mytu u
CKOPOCTH
PaBHOMEPHOTO
NPSAMOJIMHEHHOTO
JIBHKCHUS.
14/5 Pemenue 3amau
Ha pacyer
cpeaHen
CKOPOCTH
15/6 Wnepmys. § 18, 19. Yop. 5. 3ananue
B KoHIIE § 18
16/7 Macca Tenma. M3mepenue § 20, 21. VYmp. 6.
MaccChl TeJia Ha Becax. 3ananue B Komie §
21.IloaroToBUTHCA K
JI/P
17/8 JlaboparopHast pabota HaGop ten pas- 3amaun Nel40,148,149
«M3mepenue Macchl HOM Macchl,
Teja Ha PBIYaXKHEBIX, SJIICKTPOHHBIC BC-
3IIEKTPOHHBIX BECAX» ChI
18/9 [InoTHOCTH BemiecTBa. § 22. VYmp.7. 3amanue B
KOHIIE § 22
19/1 Pacuer macchl u 00beMa § 23. Ymp.8. 3amanue B
0 TeJa Mo €ro MIOTHOCTH. Komtie § 23
IToaroroBuThHCS K
nabopaTopHBIM paboTam
20/1 JlaboparopHbie pabOTHI « Ha6op Ten pasz- 3amaun Nel57,170,172
1 N3mepenune oobema HOW MAacChl, MEH-
Tenay, «Onpeaenenue 3YypKa, 3JICKTPOH-
MJIOTHOCTU TBEPIOTO HBIC BECHI
Tenay.
21/1 Pemnrenue 3anau [ToBTOpPUTH TEMBIO
2 «MexaHuueckoe
JIBIDKCHHEY, «Maccay,
«[InoTHOCTH  BemIeCTBaY.
Pemmmte 3amaun  Nel66,
173,174,179
22/1 KonTpomnpnas padora Nel
3 «I11oTHOCTH BEIIeCTBa»
23/1 Cuna § 24
4
24/1 SABnenue TATOTCHHUSI. § 25. VYmp. 9. 3amaum

Cuma Ttoxectu. Cua

Ne205, 206, 211




TSOKECTH  Ha  JPYIHX
IUTAHETaXx.
25/1 Cuna 1 [lIratuB ¢ kpemne- | § 26. 3amaun Ne
6 YIIPYTOCTH. KOM, Habop mpy- | 222,224,225
3akon I'yka. KUH,  HA0Op by
30B, JIUHEKa,
JUHAMOMETD
26/1 Bec Tena. 1 § 27,28,29. VYmp. 10.
8 IToaroroBUTH
MPE3CHTAMIO 110  TeMe
«ConHeyHas cucTeMa
27/1 Hunamomerp. 1 JluHaAMOMeETp ¢ § 30. Ynp.11.
9 DponranbHas MpEeIeIOM U3Me- Samaun Ne233, 234
nabopaTopHas pabota
«'pasynpoBanmue penns 5 H, mpy-
MPY>KUHBI U U3MEPEHUE JKUHBI HA ILTAH-
CHWJIBI TPEHUS C ieTe, rpy3sl
IIOMOLIBIO Maccoii mo 100 r
JTUHAMOMETPAY
28/2 Cnoxenue nByX cui, 1 Mrarus, peryar, | § 31. Yop. 12. Bagaun
0 HaIPaBJICHHBIX 10 OJTHOMN JUHCHKa, 1Ba Ne226.243
IIPSIMOIA. OJIMHAKOBBIX TPY- ’
PaBHOIEHCTBYIOIIAS CHIL. 3a, J1Ba O11oKa,
HUThH HEPACTSKH-
Masl, TUHEHKa
U3MEpUTEITbHAS,
JTUHAMOMETD
29/2 Cuna TpeHwusl. 1 JepeBsiHHBII § 32,33, 34. Yup. 13.
1 OpyCoK, Habop
IPpy30B, MEXaHU-
qyeckas CKaMbsl,
JTIMHAMOMET]
30/5 KonTpomnbnas padora No2 1
«Cumbi»
31/2 Ananus OIIMOOK, 1
2 JOTYILEHHBIX B
KOHTPOJIBHOHN paboTe.
JaBJjieHue TBepPABIX TeJl, AKUAKOCTEH 1 21
ra3os.
32/1 JlaBnenue TBEPAOTO TENa 1 § 35, 36.
Yup.14(1,3,4), 15.
3amauu B KoHIle § 35 u
§ 36(1,3)
33/2 JlaBiaeHue rasa. JaTuuk nasie- | § 37,38. 3amaHue B KOHIIE
[lepenaua JIaBJICHUS 1 Hus, wrTatuB, pa- | § 37, 38ynp. 16. 3anaumn




KUIKOCTSIMHU. 3akoH
Ilackansa

Oouas EMKOCTb,
TpyOKa, TMHEHKa

Ne 307, 309

34/3 Pacuer JIaBJICHUS §9,40. Yop. 17. 3ananue
KUJIKOCTH Ha JHO | B KoHI1Ie § 40.
CTEHKH COCY/Ia.
35/4 Pemenue 3amad nmo teme
«/laBneHne B KHAKOCTH
u rase. 3akoH Ilackamnsy.
36/5 Coobmarommmecst Cocy bl § 41. Yap. 18 3apanus 1-3
B KoHIIEe § 41
37/6 KontponbHas padota Ne3
«/laBneHue TBEpABIX TeE,
KUJKOCTEH U Ta30B»
38/7 Bec BO3/IyXa. § 42, 43. VYmp. 19, 20.
ATMochepHOe 1aBJICHHE 3anganue B KoHILIE § 42.
39/8 N3mepenue § 44. VYop. 21(1,3,4).
aTMochepHOro 3ananue B KoHIE § 44.
JTaBJICHMUS. OmnbIT
Toppuuennu
40/9 Bapometp-anepou. § 45, 46. Ymp. 22, 23.
ATMochepHoe naBieHUE 3aganue B KoHIIE § 46.
Ha pa3HbIX BHICOTAX.
41/1 MaHoMeTpBhI. § 47.
0
42/1 [TopuineBoii § 48,49. Yup. 24, 25
1 JKUJAKOCTHBIN Hacoc.
I'mppasinueckwmii mpecc.
43/1 JleicTBUE KUIKOCTU U § 50. IToBTOpUTH § 49
2 ra3a Ha IOTIPYXEHHOE B
HHX TEJIO.
44/1 3akoH Apxumesna. § S51. Ymop. 26 (1,2,5,6).
3 [ToaroToBUTHCS K JI/P.
45/1 ®ponTanbHas Junamomerp, IToBTOPUTH § 51.
4 nmadoparopras  padoTa mTatuB yHHBep- | 3amaum Ne 430,431
«Omnpenenenue } CanbHbI,  Mep-
BBITAJIKUBAIOIICH  CHUIBI, N
. N HBII UIHH]IP
JeNCTBYIOLIEH Ha
MOTPY>KEHHOE B (Mensypka), rpys

KUIKOCTH TCIIO».

I_II/IJ'II/IH,Z[pI/ILIeCKI/Iﬁ




W3 CTajgd, TIpy3
ATUHIPUYCCKUI
13 aJTIOMHHHUEBO-
r'0 CIUIaBa, HUTh
46/1 [TnaBanue Te. 1 § 52. VYop. 27(1-3).
5 3amanue B KoHIIE § 52
47/1 [InaBanue cymoB. 1
6
48/1 Pemenune 3agad mo teme 1 HOBTOpI/ITB § 52.
7 «IlmaBanue Tem» Bamaun Ne 434, 437.
[ToaroroBUTHCS K JI/p.
49/1 ®ponranbHas 1 JluHAMOMETp, [MosToputs § 51, 52.
8 naboparopHas pa60T§ mraTuB  yHEBep- | 3amaun Ne 435, 442
«BprsicCHEHHE  yCIIOBHM CalbHbIH,  Mep-
IJIaBaHUS Tela B .
YKUJKOCTH) HBIH TUTHHAD
50/1 Bosayxoriasanue 1 § 53, 54. Vmp. 28, 29.
9 3agaHue B KoHIE § 53.
51/2 IToBTOpenue 1 1 [ToBTOoputs § 51-54.
0 obobuerne TeM anaun Ned30, 431, 434,
«ApXI/IMeI[OBa CHJIa», 435. 437. 442
«ITnaBanue Ten» o
52/2 KonTponbnas padota Ne4 1
1 «ApxumenoBa cuia.
IInaBanue Tem»
Pabota u MomHOCTB. JHeprus. 14
53/1 Mexannueckass pabora. 1 § 55. Ymp. 30 (1,2)
Enunuisr paborel. 3aJ1aHue B KOHIIE § 55.
54/2 Momnocts.  EauHunp 1 §56. yIIp. 31(1,4-6).
MOIITHOCTH. 3agaHue B KOHIIE § 5
55/3 DHeprusi. 1 § 66, 67. Ymp. 34(4).
[loTenuunanbHas u 3agaun Ne627-629.
KHHETUYECCKas SHCPTHS.
56/4 [IpeBpamienne  ogHOTO 1 § 68. VYmp. 35. 3anmaua
BHJA MEXaHUYECKOU No634.
SHEPTHH B IPYroi.
57/5 Kontponbnas padota Ne5 1
«Mexannueckas paboTa.
MomHOoCTb. DHEPrus»
58/6 [IpocTeie  MEXaHU3MBL. 1 § 57, 58. 3amaum Ne564,




Prryar. PaBHOBecue cui
Ha pblyare.

568, 571

59/7 Mowmenrt cust. Pordaru B §59. 3agaun Ne572-574.
TCXHHKE, ObITy u IToaroroBka K Ji/p
MIPUPO/IE.
60/8 ®poHTanpHas Poryar ¢ kpemie- | § 60. Iloroputrs § 59.
naboparopHas ~ pabora HUSIMUA Ui Tpy- | Ynp. 32
«BbIsicHEHUE  yCIIOBUS 30B, Habop rpy-
paBHOBECHUSI pblUara 3o mo 100 r,
JTMHAMOMETP
61/9 bioku. «30110TOE [ToaBuxkHBIM u|§ 61, 62. Yop. 33 (1,2,5).
IIPaBUJIO0» MEXaHUKH HEIOABUKHBIN 3anaHue B KOoHIIE § 62.
0JI0KH, Habop
rpy30B, HUTh, JH-
HAMOMETp,  IUTa-
THUB, JTUHCHKA
62/1 LlenTp TsKeCTH TENA. § 63. 3agaua: Onpenenutb
0 OEHTP TSDKECTH 3aKJIaJKu,
KOBpHKa JJISl MBIIIH, JHUCT
KapToHa.
63/1 VcaoBus paBHOBECHs § 64. 3amaunm Ne607, 608,
1 TeJ. 611, 314, 615.
64/1 KITZI mnpocTeix § 65, 3amaum Ne 598-601
2 MEXAHH3MOB MOATOTOBUTKCS K JI/P.
65/1 ®ponranbHas [ratus, [ToBTOpUTH § 57-65
3 naboparopHas ~ pabora MeXaHMIecKas
«Onpenenenune KIIJI npu CKaMbs, BPYCOK ¢
nogbemMe Tena 1o
HAKJIOHHOM TIJIOCKOCTI) KPIOTIKOM,
TuHelka, Habop
IPy30B,
JTMHAMOMETP
66/1 O06o06menne u
4 IIOBTOpPEHUE
67/1 Kontponbnaas pabora Ne
5 6 «HUrtoroBas
KOHTpOJIbHAst paboTa»
68/1 Amnanmu3 OUIMOOK
6 JTOIYIIEHHBIX B

UTOrOBOM KOHTPOJIBHOM
pabore




KanennapHo-remaTudeckoe njiaHupoBaHue 8 KJacc.

Ne | HMara Conep:xanue(TeMa ypokKa) Hcnosb3oBanne Mpumeyanue
/1 00opya0BaHHUS
‘ TenoBble siBjeHusi (26 yacoB)
1 TemnoBoe nBrxeHue. Temneparypa. JlabopatopHbIit §1
TEPMOMETp,  JAaT4YHK
TEMIIEPaTyphl
2 Buytpennsis sueprus. JlemoHcTparus §2, ynp.1
3 CriocoObl I3MEHEHHSI BHYTPEHHEH «3meHeHne §3, yop. 2
SHEpPruu Tena. BHYTpEHHEH
SHEPruu Tena Ipu
TPEHUU U  ylapen:
JaT4YnK
TEeMIIepaTyphbl, JIBE
JTOCKH, JIBE
CBUHIIOBBIC ia-
CTHUHKH, MOJIOTOK
4 Bune! Teronepenayu. §4, ymp. 3
TemnonpoBOAHOCTb.
5 Kounsekuus. U3nyuenue. JlemoHCTparms §5, §6, ynp.4,5
«Ilormomenne
CBETOBOM DJHEPIUMN»:
JIBa JaTUYMKa TeMIIe-
paTypsl, J1aMIia, JUCT
O6emoii  u  uépHOHU
Oymaru, CKOT4
6 KonunuecTtBo TemnoTsl. Equnuib §7, §8, ynp. 6,7
KOJIMYECTBA TEIJIOTHI. Y IeNIbHAs
TEMI0EMKOCTb.
7 Pacuer konmyecTBa TETIIOTHI, §9 , ymp.8
HEOOXOIUMOTO JIJIsl HATPEeBaHUS Tela
WJIU BBIIETISIEMOTO UM TIPU
OXJIAXKJCHUH.
8 ®ponTanbHas JadopaTopHas padora | [JaTumk [ToBTOpHUTH §9
Nel. «CpaBHeHHMe KOJINYECTB TEMIIEpaTyphl,
TeIUIOTHI MPU CMEIIUBAHUM BObI TEPMOMETD,
pa3Holi TeMnepaTypbi». KaJIOpUMETD,
MEpHBI  LWIMHIP
(Men3ypka),
nabopaTopHble
CTakaHbl, ropsyas u
XOJI0/IHasl BOJIA
9 YpaBHEHHE TEIIOBOTO OaslaHca. §9,
10 JlabopaTopnasi padora Ne2. Hatuuk  temmepa- | Ne715,716,720,730
«H3MepeHne yaeabHOU TYpbl,  TEPMOMETD,
TeNJI0eMKOCTH TBEPAOIo TeJay. KaJIOpUMETD,




ropsiyass MXOJIOIHAs
BOJIa, MEPHBIA IU-
JUHAp, Tpy3 LHU-
JUHIPUYECKUI c
KPIOYKOM, HUTB,
3JICKTPOHHBIE BECHI

11 DHeprus TOIMBa. Y IeabHas TerioTa §10, ynp.9
CrOpaHus.
12 3aKOH COXpaHEHHMS U IPEBPALICHUS §11, ynp.10
SHEPTrUU B MEXAHUUYECKHUX U TEIUIOBBIX
IpoIieccax.
13 KonTpoubnas pa6ora Nel no reme:
«TemnioBbie sIBJEHHSD».
14 ArperatHbie COCTOSIHUSI BEIIIECTBA. §12-14, yop.11
[InaBiaeHue U OTBEp/ICBaHKE
KPUCTAJUTMYECKUX TEJL.
15 I'paduk nnaBneHus u OTBEpACBAHUS Jemonctparmst Ne 1. | §15, ynp.12
KPUCTAJUIMYECKUX TeJ. Y AebHas «Ornpeenenue
TCILJIOTA I1JIaBJICHUS. y,HeHBHoﬁ TEILUIOTHI
MJIaBJICHUS JIbJIa»: J1aT-|
UK TEeMIIepaTyphl,
KaJTOpUMETP, COCYHd ¢
TAIOIINM JIBIOM, COCY/T
c BOJOM, JJIEK-
TPOHHBIC BECHI.
JlemoncTpanus Ne 2.
«O6pa3oBanue
KPUCTAJLIIOBY:
MHUKPOCKOII, TPOOHpKa
c HACBHIIICHHBIM|
pacTBOpoM
ITBYXPOMOBOKHCIIOTO
AMMOHHUS, TPEIMETHOE
CTEKJIO0,  CTEKJIsSHHas]
MmajouKa
16 Pemenue 3amad no reme «IlnaBnenue
TEI»
17 Ucnapenue n koHaeHcaLUA. JleMoHCTparus §16-17, ynp.13
HaCLIHleHHBIfI n HeHaCBIIHeHHLIﬁ mnap. (I/IcnapeHHe CIIUpTa:
MaTYNK TEMIIEPaTypPHI,
MpoOupKa, M- CTOYKH
Oymaru, PE3UHKH,)
a3HbIE CITUPTHI
18 Kunenwne. Y nenpHas Temiora JTeMOHCTpaIHs §18,20, ynp.14(2,4),
napooOpa3oBaHusl. M3yuenne mporecca ynp.16(4,5)
KUTICHUS BOJIBI»:
IMTaTIuK TeMIiepa-
TYpBI, ITaTUB




[YHUBEPCAIbHBIH,
KOJIOa CTEKJISIHHAS,
CIIUPTOBKa,
MOBapeHHas COJIb

19

BnaxuocTs Bo3ayxa. CriocoOsr
oIpezesieHus BIaKHOCTH BO3TyXa.
®dpoHTanpHas JadopaTopHas padoTra
Ne3 «3mepeHne BIaXXHOCTH BO3AYXa»

JlaTauk Temreparypsl,
TEPMOMETp, MapJsi, CO-|
Cya C BOAOM

§19, Ne800,803,839

20

Pemrenne 3a4a4 110 TEMC: ((Al"pel"aTHBIe
COCTOSAHHA BCUICCTBA»

Ne779,787,795,827

21

OO0OBbsicHEHHE arperaTHbiX COCTOSIHUM
B€IICCTBA HA OCHOBAHHUHU aTOMHO-
MOJICKYJISIDHOTO CTPOCHHA

NeB64, 867, 838,842

22

JIBArarens BHYTPEHHETO CTOPAHMS

§21,22

23

[IpuHIMI AEHCTBUS TEIIOBOM
mammmHbl. [lapoBas TypOuHa.

§23

24

KIIJI TenoBoro gBurarers.

§24

25

Pemenue 3amau mo teme «Haxoxnenue
KIIJI renioBOro ABUraTess

Ne783,794,824

26

KonTpoasnas padora Ne2 no teme:
«3MeHeHHUEe arperaTHbIX COCTOTHUI
BelleCTBAY.

‘ DJIeKTPUYECKHe U YJIEKTPOMATHUTHBIE siBJIeHUd (314)

27

Onexrpuzauus Tel. Bzanmonelicteue
3apspKEHHBIX Tell. J[Ba pona
IEKTPUYECKUX 3apsA0B. DIEKTPOCKOIL.

§25,Ne892,894,895,
897

28

DJIEKTPUUECKOE TIOJIE.

§26,27, yip.19,Ne907

29

JlenmuMOocCTh 21eKTPUIECKOro 3apsaa.
OnexTpoH. CTpoeHne aTOMOB.

§28,29, ynp.20

30

OOBsICHEHHE JIEKTPUYECKUX SBJICHUM.

§30,31, Yop.21

31

OnekTpuueckuil Tok. Mcrounuku
AIIEKTPUYECKOTO TOKA. DJEKTpUYecKas
LIENIb U €€ COCTABHBIC YaCTH.

§32,33

32

DIIeKTPUUECKHUI TOK B METaJJIaX.
JlercTBUSA DIIEKTPUYECKOTO TOKA.
Hanpasnenue Toka.

§34,35,36, ynp.23(1,2,3)

33

Cuia Toxka. AMnepmerp. M3amepenue
CHJIBI TOKA.

§37, ynp.24

34

®ponTanbHas JadopaTopHas padora
N4, «Coopka 31eKTpHYeCKOil Henu u
H3MepeHHue CHJIbI TOKA B ee
PA3JIHYHBIX YYaCTKax».

Jlatunk TOKa, am-
MepMETp
JBYXIIPEIEIbHBIM,
WCTOYHUK TIMTaHMUS,
KOMIUJIEKT ITPOBOJOB,
PE3UCTOPBI, KITHOY

§38, yop.25

35

DIIeKTpUUECKOe HarpsikeHue. EauHuIs
HanpspbkeHus. Bonbtmerp. M3mepenue
HaIpPsHKEHUS.

§39,40




36

DdpoHTAJbHAsA JJabopaTopHas padora
NeS. «3mepenne HANIPSAKEHU HA
PA3TMYHBIX YYACTKAX JIeKTPUIeCKOi
e,

Jatuuk Harps-
JKEHUs, BOJBT METP
JIBYXIIpE- JICJIbHBIMH,

HCTOYHHUK IIMTAaHUA,
KOMILIEKT TIPOBOJIOB,
PE3UCTOPBI, KIF0Y

§41,42, ynp.26,27

37 DIIEKTPUUECKOE CONTPOTHUBIICHUE §43,ynp.28
IIPOBOJIHUKOB. Y I€JIbHOE
comnpoTtuBieHue. PeocraTel.
38 3akon OMa aJis yyacTKa IemH. JleMOHCTpaLHs §44, yrip.29(4-7)
Mccnenosa- HHUE]
BaBUCUMO CTHU CHJIB]
TOKa B TPOBOJIHUKE OT|
HATPSOKCHUSD»: JaTYUK
TOKa, JAaT4YUK  HaA
PSDKEHHSI, PE3UCTOP,|
peocTar, MCTOYHUK
MUTaHUS,  KOMILICKT|
MPOBOIOB, KITIOY
39 Pemenne 3amau no teme: «3axon OMma. 1055,1056,1066
BbrunciieHre conpoTUBICHUS
IIPOBOTHHKOB)
40 ®dpoHTaNBbHAA JadopaTopHas padora | [JaTunk ToKa, | §46, ynp.30(1,2,4)
Ne6 «PerynupoBanue cHJIbI TOKA peocrar, HCTOYHUK
peocTaToM» NUTAHUS, KOMILICKT
IPOBOJIOB, KITIOY
41 ®poHTabHan JJaGopaTopHas padora | [aruuk Toka, maruwmk | §47, ynp.31
Ne7 «OnpepnesieHue CONPOTHBJICHUS HalpsuKCHUS,
NPOBOJHUKA NPH MOMOIIHA aMIepMeETp .
amMIepMerpa M BOJIbTMETPAa» ABYXIPCACIILHBIN,
BOJIBTMETP
JIBYXIPEIECIbHBIN,
PE3UCTOPBI, HCTOYHUK
IMUTaHUA, KOMIIJICKT
IIPpOBOJOB, KJIKOY
42 ITocnenoBarenbHOE COETUHEHUE JlaTunk ToKa, naTumk §48, ynp.31(1,3,4)
MIPOBOIHHUKOB. HATIPsDKe HUS,
aMIIepMeTp
BYXTIPEEIbHBIH,
BOJIETMET]
MBYXTIPEIETbHBIH,
PE3UCTOPBI, HCTOYHHK
MUTAHUS,  KOMILIEKT|
MPOBOIOB, KITIOY
43 [TapannenbHOE COEAUHEHHUE JlaTuuk Toka, matumk §49, ynp.33(4,5)

IMPOBOIHUKOB.

HaIPSKEHUS,
aMIIEpMETP
BYXIIPEEIbHBIM,
BOJILTMETD
BYXIIPEEIbHBIM,

C3UCTOPBLI, HCTOYHUK]




MMUTaHUA,
MPOBOOOB, KJIOY

KOMILJICKT]

44 O6o06matromuii ypok mo teme «Cuia §32-43 moBTopenue,
TOKA, HATPSDKEHHUE U COIPOTHUBIICHUE Nel057,1061,1077,
TIPOBOIHUKAY 1082,1112,1118

45 KonTpouabsnas padora Ne3 «Cuiia
TOKA, HANIPSIZ>KeHHe U COMPOTHUBJIEHUE
NMPOBOTHUKA»

46 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO §51,52, ynp.34(1,2)
ToKa. Enqunus paboTsl
AIEKTPUYECKOTO TOKA IPUMEHSEMbIE Ha
MIPAKTHKE.

47 ®poHTaNBbHAS JadopaTopHasi padora | [laTuuk Toka, §52, Ne1150,1152,1156
Ne§«M3mepeHre MOIIHOCTH ¥ pa0oThl | TaTYUK
TOKA B 3JIEKTPUYECKO JIaMIe». HaAIPSDKEHUS,

amMIepMeTp
JBYXIIPEIeIbHBIN,
BOJIETMET
JBYXIIPEIeIbHBIN,
JaMII0YKa, HICTOYHHUK
MUTAHUS, KOMILJIEKT
IPOBOJIOB, KITFOY

48 HarpeBanue nmpoBOHHKOB §53, 55,56, ynp.37(1-3)
ANEKTPUYECKUM TOKOM. 3akoH J[>Koyris
— Jlenna. Jlamria HakanuBaHUsI.

DNeKTpUUecKue HarpeBaTeIbHbIC
npubopsl. KopoTkoe 3aMbIkaHue.
[Ipenoxpanurenu.

49 Konnencarop. §54, ynp.38

50 Pemenue 3amau. Ne1947-1949

ol KonTposbnas padora Ne4 « PaGora n
MOIIHOCTD YJIEKTPHYECKOr0 TOKA.
3akon /[xoyas-Jlenuay.

52 MarauTHoOe moie TOKa. §57,58, ynp.40

53 OJEeKTPOMAariiThl M KX TIPUMEHEHUE. §59, ynp.41

54 ®ponTaabHast 1a00paTopHAas §60
padora Ne9 «Coopka
3J1eKTPOMATHUTA U UCIILITAHHE €r0
NeHCTBUS.

55 [TocTostHHBIE MarHUTHI. MarHuTHOE JleMoHCTpauums §61
MOJIe TIOCTOSTHHBIX MarHUTOB. «3mepenne OISt

IIOCTOSTHHOT'O

Margsurtay: JaTYUK
Mar"gtuTHOro moJisda, 1mo-
CTOSIH HbIM MarHurt 1mo-
JIOCOBOM

56 MaruautHoe noje 3eMJIu. Jatauk  MarauTHOTrO | §62

11014, 110 CTOSAHHbBIM
MarHuT  IOJIOCOBOH,

JINHEHKa




HU3MCPUTCIIbHAS

57 JlelicTBME MAarHUTHOTO TOJIS HA JleMoHCTparws
MPOBOJHUK C TOKOM. DJIEKTPUUYECKUI «3mepenue
JaBuraresb PpoHTaIbLHASA MACHUTHOTO OJISt
Jaboparopuas pabora Ne9«U3y4yenue | pokpyr npoBOAHHMKA
INEKTPUYECCKOI0 IBUTATECIA C TOKOM». JaT4uK
MMOCTOAHHOI'0 TOKA (Ha MO[[E.]II(I)». MAargmuTHOTO oJI,
JBa INTaTHUBa, KOM-
IIJICKT MIPOBOJIOB,
HCTOYHHK TOKa,
KITFOY
‘ CgertoBble siBjaeHus ( 104)
58 Hcrounnku cBera. PactipocTpanenue OcBeTuUTeNb §63, ynp.44
CBCTa. C HCTOYHHMKOM CBETa
Ha 3,5 B, HCTOYHUK
MUTAHUS, KOMILICKT
MPOBOJIOB,  IIEJICBas
muagparma
59 OTtpakeHue cBeTa. 3aKOHbBI OTpakeHUs [(OCBETUTEIb c | §64,65,Ne1305-1307
CBeTa. MCTOYHHKOM CBe- Ta
Ha 3,5 B, HCTOYHUK
[MUTA-HUSA, KOMILICKT
MPOBOJIOB,  IIEJICBas
nuagparma, MOTYLIH-
MMHIP, TUTAHIIET Ha
[JIOTHOM  JIUCTE C
KPYTOBBIM
TPAHCIIOPTUPOM
60 [Tnockoe 3epkaino. M3o0paxenue B §66, yrp.46(1,3,4)
TJIOCKOM 3€pKaie.
61 [Ipenomnenue cera. 3aKkoH OcBeTuTenb c | §67, ynp.47(1-3)
MPETOMIICHUSI. MCTOYHUKOM CBe- Ta
Ha 3,5 B, HCTOYHUK
MUTAaHUS, KOMILICKT
MPOBOJIOB,  IIEJIeBas
nuagparma, TOTYIIH-
MMHIp, TUTAHIIET Ha
[JIOTHOM  JIUCTE C
KPYTOBBIM
TPAHCIIOPTUPOM
62 Jlunzel. OnTHyeckas cuiia JIMH3HIL. §68, yrp.48
63 N300pakenusi, 1aBaeMble TUH30M. §69, ymp.49
64 ®dpoHTaIbHAN JIaGopaTOpHAas padoTa | OceTUTEID C §68,69

Nell.
«ITosryyeHue n3o0paxxeHus Npu
MOMOIIH JIUH3bI».

HCTOYHHKOM CBETa
Ha 3,5 B, ucrounuk
MMATAHHS, KOMIUIEKT
MPOBOJIOB, IIIe-
neBas quadparma,

JKpaH CTaJbHOM,




HaIlpaBJIsAoLIas ¢
U3MEPUTEIIBHON
IIIKaJI0M, cOOH-
paroIue JUH3bI,
pacceuBaromas
JIMH3a, ClIaiI
«Mopueinb npen-
METa» B peuTepe

5 I'na3 u 3penue. bauzopykocTs u §70
JAJIbHO30pKOCTh. QUK.
66 Pemenue 3amauy. §67-69
67 KonTpoubnas pabora NeS «
HNTorosasi KOHTPoOJIbLHASA padoTa»
‘ IoBTOpenue (14)
68 AHanu3 omubOK JOMYIIEHHBIH B
UTOTOBOM KOHTPOJIBHOM paboTe
KasengapHo-temaTuyeckoe miaHupoBanme 9 kiacc.
Ne | lara Conep:xaHue(TeMa ypoka) Hcnonb3oBanue IIpumeyanue
I/ 00opya0BaHHUS
3aKoHbI B3auMo/ielicTBUS U IBM:KeHUs TeJ (36 yacoB)
1 MarepuanbHas Touka. Cucrema § 1, yop.1 yctHO
OTCYETA.
2 Ilepemenienune § 2, Bomp, ymp. 2
YCTHO
3 Ornpenenenne KoOOpANHATHI § 3, Bormip, ymip.3(1)
JIBIDKYILIETOCS Tea.
4 CxopocTb MPSIMOJIMHEIHOTO
PaBHOMEPHOTO JABHIKEHHSL.
) Ilepemenienue npu NpIMOIMHENHOM § 4, ynp.4
PaBHOMEPHOM JBHKEHHH.
6 ['paduku 3aBUCUMOCTH
KHHEMAaTUYEeCKUX BEJTUYMH OT BPEMEHH
IIPY IPSIMOJIMHEHHOM PaBHOMEPHOM
JIBU)KEHUU.
7 CpenHsisi CKOPOCTb.
8 [TpstmonMHENHOE PaBHOYCKOPEHHOE § 5, ynp.5(2,3)
JIBIOKEHUE. Y CKOPEHHUE.
9 CKopocTh MPSAMOIMHENHOTO §6,ymp.6(2,3)
PaBHOYCKOPEHHOTO JBIKEHHS.
I'padux ckopocTH
10 Ilepemenienue npu NpsMOIMHENHOM §7, ynp.7(1,2)
PaBHOYCKOPEHHOM JBIKEHUH
11 ITepemenienue tena npu §8, ynp.8(1)
IPSMOJIMHEHHOM PaBHOYCKOPEHHOM
JIBIDKEHUH 0€3 HauaJIbHOM CKOPOCTH
12 JlabopatopHnas pabora Ne 1 HlTarus 1446, 1451




«I/ICCJ'IG,I[OBaHI/IC PAaBHOYCKOPECHHOI'O

71a00paTOPHBIH,

JBUXKEHHS 0€3 HayallbHOM CKOPOCTH>> | MEXaHUYeCKas
CKaMbsi, OpyCcOK
JIEPEBSIHHBIN,
3JIEKTPOHHBIN
CEKYHJIOMED C
JaTYNKaAMH,
MarHuTOYIpaBiIsieM
ble TEPKOHOBBIE
JATYUKH
CEeKyHJIoMepa
13 Pemenue 3anau.
14 I'paduku 3aBUCUMOCTH
KHHEMAaTUICCKUX BEITUYHUH OT BPEMEHHU
[pU NPSMOJIMHEHHOM
PaBHOYCKOPCHHOM JIBHMKCHHUH
15 Pewmenue 3amau
16 KonTtponbHas pabora Nel
17 OTHOCUTEIHHOCTH JIBH)KCHHSI. § 9. Yip.9(1-4)
18 NHuepumanbHble CHCTEMBI OTCUETA. §10, ynp.10
IIepBb1ii 3ak0H HproToHA
19 Bropoii 3axkon HeroToHa ®poHTaTbHAS §11, ynpl11(2,3)

nabopaTopHas padota
Ne 1

«3yuenue
JBUKEHMSI TeJa pU
JIEACTBUH CHJIBI
TPEHUSI»:
JIepeBsIHHBIN OPYCOK,
Ha0op Tpy30B,
MEXaHUYECKas
CKaMbsl, JUHAMOMETD.
®poHTanbHas
nabopaTopHas pabora
Ne 2

«M3yuenue
JIBVDKEHUS CBSI3aHHBIX
TEJI»: IITATUB
1a00paTOpPHBIiA,
MeXaHH4YecKas
CKaMbs, OpyCcOK
JIEPEBSIHHBIN,
3JIEKTPOHHBIN
CEKYHJIOMED C
JaTYNKaMH,
MarHUTOYIPaBIISIEMBI
€ TepKOHOBbIE
JTaTYUKA
CEeKyHJ0Mepa, Habop
Ipy30B, 6JIOK




HGHOI[BPI)I(HI)II;'I, HUTH

20 Tperuit 3akon HeroToHa §12, ynp.12(3)
21 CB00OOIHOE TTaJIEHUE T §13, ynp.13(3)
22 JIBmxkeHue tena, OpOIIeHHOTO §14, ynp.14
BEPTUKAJIBHO BBEpX. HeBecomocTh
23 JlaGopaTopHnas pabota Ne 2
«KHW3mepeHne yCKOpeHHs CBOOOTHOTO
MMaJCHUA>>
24 3aKOH BCEMUPHOTO TATOTEHUS §15, ynp.15
25 YckopeHnue cBOOOIHOTO TaJeHUs Ha §16, ynp.16(1-4)
3emuie U Ipyrux HeOECHBIX TeJlax.
26 Cwia ynpyrocTi.
27 Cwiia TpeHus
28 [TpstmonuHeHOE U KpUBOJIMHENHOE §17,18,ynp.17,(1),yn
JBIDKECHHE. [IBrOKEeHUE Tena 1Mo p.18(1,4)
OKPY>KHOCTH C ITOCTOSIHHOM 110 MOJIYITIO
CKOPOCTBIO.
29 Pemienue 3anau §19, ymp.17(2),
yrp.18(5), ynp.19(1)
30 VIcKycCTBEHHBIE CITYTHUKH 3€MIIH
31 NMnynbce Tena. 3aKkoH COXpaHeHUs §20, ynp.20(2,4)
UMITYJIbCa
32 PeakTuBHOE ABMXKeHUE. PakeTol. §21, ynp.21(2,4)
33 Pabora cuinebl.
34 [ToreHnmanpHAs U KHHETUYCCKAS
DHEPrus
35 3aKOH COXpaHEeHUsI MEXaHHUECKOU §22, ymip.22
SHEPIHUHu.
36 Konrtponsnas padora Ne 2
Mexanuyeckue KojaeOanusd U BoaHbI.3BYK.(15 yacoB)
37 KonebaTtenbHoe NBIKEHUE. §23, ynp.23
38 CBo0OoHBIE KOJIEOAHUS. JTeMOHCTpaIHH
KonebarenbHbie cucTeMbl. MasiTHUK. Konebanus
HUTSHOTO MassTHUKA U
CBOOOJIHBIE
KoJIeOaHus Tpy3a Ha
MPYKUHE»: JaTUYUK
[YCKOpPEHUSI, ITaTHB C
KperexxoM, Habop
rpy30B, HUTh, HA0OP
MPY>XUH
39 BennuuHbl, XapakTepusyromme §24, 25, ynp.24(2-5)
Kosie0aTeIbHOE IBIKEHUE.
40 ["apmonnueckne KoeOaHus.
41 JlaGoparopHas pabota Ne 3 1777, 1780

<MW ccnenoBanue 3aBUCHMOCTH MEPHOJA
M 4aCTOTHI CBOOOJHBIX KOJIEOAHUI
MasiTHUKA OT JJIMHBI €r0 HUTU D>

UlaGoparopHas pabota
3yuenue koneda-
HUW Irpy3a Ha
OPY>KHHE»:




KOMITBIOTEP, JaTUUK
[YCKOPEHHUSI, ITATHB C
Kperie:xoM, Habop
[IPY’KUH Pa3HOU
PKECTKOCTH, HAOOP
rpy3oB o 100 r.
UlabopaTopHas pabora
M 3yuenune konebda-
HUN HUTSIHOTO
MasITHUKa»:
KOMITBIOTEP, TaTUUK
YCKOpPEHHUSI, TPY3 C
KPIOUKOM, JIErKasi U
HEpacTsHKUMasi HUTh,
yleTKa

42 3aryxaromue KoeoaHus. §26, ymp.25.
BBIHY)KI[GHHBIG KOJIeOaHUs. HPE3CHTAHA
«MexaHnueckre KojaeOaHus
B  mpupope, ObITy H
TCXHUKEC)
43 Pe3onanc. §27, yip.26
[Ipesenranus
«MexaHUYeCKUI pe30HaHC»
44 PacnpocTpanenue konebanuii B cpene. §28
BouHbl.
45 Jnuna BosiHbl. CKOPOCTH §29. Ymp.27
pacnpocTpaHeHHs BOJH.
46 Ncrounuku 3Byka. 3ByKOBBIE §30. Ymp. 28
KoJie0aHusl. TPE3CHTALMA
«YnpTpa3ByK»,«HPpa3zByk
»
47 BricoTa, [TeMOp] 1 rpoMKOCTb 3ByKa §31, ynp. 29
48 PacnipocTpaneHne 3Byka. 3ByKOBbIE §32, ynp. 30(3,4,6)
BOJTHEI.
49 Otpakenue 3Byka. 9X0. 3BYKOBOMU §33
pe30HaHc.
50 Pemenue 3amau.
o1 KonTponbnas padora Ne
3«KMexanudeckre KojaeOaHus U BOJHBI.
3ByK>>
DJIeKTPOMATHUTHOE 1oJie (24 yaca)
52 MarnuTtHoe nose u ero rpapuieckoe §34, ynp.31
n300pakeHHe.
53 OIHOPOAHOE ¥ HEOJTHOPOIHOE
MarHUTHBIE TOJISL.
54 Hanpasnenue Toka 1 HanpaBJieHHE §35, ymp. 32(1-3)
JUHHUHA €ro MarHUTHOTO MOJIS
55 OOHapyXeHHe MarHUTHOTO IOJIS TI0 €T §36, ynp.33
JIEHCTBHIO HA DJIEKTPUYECKHM TOK.
IIpaBuio s1eBoOi pyKH.
56 NHnaykims MarHuTHOTO TOJISI. §37




57

MarauTHbIN ITOTOK

§38, ynp34(1)

58 SIBneHue ANeKTpOMarHuTHOM JleMoHCTparms §39, ynp.36
UHAYKIHH. <IBnenne
DIIEKTPOMAarHUTHON
MHTYKIH:
MATYMK HANPSDKEHUS,
COJICHOUI,
[TOCTOSTHHBIN
[MOJIOCOBOII MarHur,
TpyOka [1BX,
KOMIIJIEKT IIPOBOJIOB
59 JlabopaTtopHnas padora Ne 4 KM3yuenue [ToBoTputs §39,
SBJICHUS DJIEKTPOMArHUTHOU Nel913,1915
WHIYKITAN>>
60 Hampasrienne HHAYKIIHOHHOTO TOKa. §40, yop. 37
[TpaBuiio Jlenna.
61 SIBneHre caMOMHIYKIUH. §41, ynp.38
62 [lomydyenue u niepeziada IEPEMEHHOTO  |[[leMoHCTpaIHs §42, ynp.39
3JIEKTpUYECKOro Toka. Tpancdopmarop k3mepenne
XapaKTePUCTHK
MEPEMEHHOI'0 TOKa».
MBYXKaHAaJb Hast
[PHUCTaBKAOCLMIIIIOrpa
b, 3ByKOBOM
reHeparop, Habop
MPOBOJIOB
63 DIEKTPOMAarHMTHOE IOJIE. §43
64 OIEeKTpPOMarHUTHbIE BOJIHBI §44, ynp.41(1)
65 Koneb6arenbHblif koHTYp. [loaydyenue §45, ynp.42
DIIEKTPOMArHUTHBIX KOJICOAHUH
66 ITpyuHIUIIBI paIUOCBSA3HU U TEJIECBUICHHUS. §46,ynp.43
67 Wutepdepennys u audpakiys cBeta
68 DJNIeKTpOMAarHUTHAS TPUPOJIA CBETA. §47
69 ITpenominienune ceeta. PuznuecKuit §48, ynp.44(2,3),
CMBICJI IOKA3aTeJIsl MPEJIOMIICHHUS.
70 Jucnepcus. Lsera tei. §49, ynp.45(1,3)
71 THUIBI ONTUYECKUX CIIEKTPOB. §50
72 JlaGopatopHas pabota Ne 5 Tabn. «Tumnsl
«HabmtoieHre CrIonHoro u ONITUYECKHUX
JMHEWYATHIX CIIEKTPOB UCITYCKaHUS>> CIIEKTpOB
WCITYCKaHHSI»
73 [Tornouienue u uCIIycCKaHue CBETa §51
atomamu. [Iponcxoxnenne
JMHEWYaThIX CIIEKTPOB.
74 Pemenue 3amau
75 Kontponbnas pabota Ned «

SJ'ICKTpOMaF HUTHOC I10JIC»

Crpoenue aroMa 1 atToMHOro sapa (20 yacon)




76 PamnoakTuBHOCTE. §52
77 Monenu aToMOB §52
78 PannoakTuBHBIC IpEeBpaIcHUs §53, ynp.46
ATOMHBIX sIJIEP.
79 DKCIEepUMEHTATBHBIC METOIbI §54
WCCJICTOBAHMSI YACTHII.
80 JlaboparopHuas pabota Ne 6
<KH3mepeHne eCTECTBEHHOTO
paauanmoHHoro GoHa JT03UMETPOM >>
81 OTKpBITHE TPOTOHA M HEUTPOHA. §55, ynp.47
82 CocraB aroMHOTrO0 szpa. SlnepHsie §56, yrp.48(4-6)
CHUIBI.
83 DHeprus cBs3u. [ledekt macc. §57, Bomip.
84 Pemenue 3amau
85 Henenue snep ypana. llennas peaxkuust. §58
86 JlaboparopHnas pabota Ne 7 <KH3yuenue
JICTICHUS SI[pa aToMa ypaHa 1o
dororpaduu TpekoB>>
87 Snepusiit peaktop. [IpeoOpazoBanue §59,
BHYTPCHHEH SHEPTrUM aTOMHBIX SIJIEp B
DJIEKTPUIECCKYIO SHEPTHIO.
88 ATOMHas SHEpPreTHKa §60
89 buosnornueckoe neiCTBUE paralvii. §61
90 3aKOH paJlMOaKTUBHOIO pacnaja
91 TepMosiiepHas peaxius §62
92 DJIeMEHTAPHBIE YaCTHUIIBI.
AHTHYACTHIBI
93 Pemenue 3amau.
94 Konrponbnas pabora Ne 5 «Ctpoenue
aTOMa U aTOMHOTO SIJIPay
95 JlabopaTtopHnas pabota Ne 8<<Orenka
NepHo/Ia MoTypacaja HaXOIsIuXcsl B
BO3/IyX€ MPOAYKTOB pacraja rasa
panona>>. JlabopaTopHas pabora Ne 9
KM3yueHne TPEKOB 3apsAKEHHBIX
YaCTHUIl IO TOTOBBIM (poTorpadusim>>
Crtpoenue BeesienHoii (5 yaco)
96 Cocras, cTpoeHHUE U MPOUCXOXKICHHUE §63
ConHEYHOM CUCTEMBbI
97 bonbine nnanersl ComHEUHOM §64
CUCTEMBI
98 Maisie Tena CoJHEYHOW CHCTEMBI §65
99 CrtpoeHue, U31y4eHHE U IBOJIIOLNS §66
CouHIta 1 3B€3]1
100 CtpoeHue U 3BOJIONNS BeeneHHOH §67
| Hrorosoe noBTopenune-24
101- O06o001IeHre U TIOBTOPEHUE

102




CHUCOK JUTEPATYPLI ¢ YKAa3aHUEM NepeyHs VIeOH0-MeTOANYEeCKOro odecredeHusi, CpeacTB
00VYEeHHS U DJEKTPOHHLIX 00PA30BATEILHBIX PECYPCOB.

1. Mapon A.E., Mapon E.A. ®usuka. 7 kiacc. J{ugaktudeckue marepuansl. M.: JIpoda, 2019.

2. Ileppimkun A.B. ®usmka. 7 kiacc. Y4eOHHK I 001Ie00pa3oBaTENIbHBIX YUpexacHUH. M.:
Hpoda, 2018.

3. ®unmonouy H.B. ®usuka. 7 kiacc. Metoaunyeckoe nocodue kK yueOHuky A.B. Ilepoimkuna. M.:
Hpoda, 2018.

4. Xannanona T.A., Xannano H.K. ®usuka. 7 knacc. Pabouas terpans. M.: [Ipoda, 2019.

5. Xannanosa T.A., Xannanos H.K. ®usuka. 7 xiacc. Tectsr. M.: [Ipocda, 2019

6. Ileppimkun A.B. ®usuka. 8§ kmacc. Y4eOHHMK 11 0OIeoOpa3oBaTeNbHBIX OpraHu3anui. M.:
Hpoda, 2019.

7. 2. ®unonoBuy H.B. ®uszuka. 8 kiacc. Meroaudeckoe nmocodue k yueOnuky A.B. Ileprimkuna.
M.: JIpoda, 2018.

8. 3. XannanoBa T.A. ®usuka. 8 knacc. Pabouas terpanp. M.: [Ipoda, 2014.

9. 4. Mapon A.E., Mapon E.A., ITo3oiicknii C.B. ®usuka. 8 kinacc. COOpHHK BOIIPOCOB U 3371ad. M.:

Hpoda, 2019.

10.5. XannanoB H.K., XannanoBa T.A. COOpHHK TECTOBBIX 3amaHuil mo ¢usmke. 8§ kimacc. M.:
BAKO, 2019.

11. ®uswuka. 9 xi.: yueO. st odbmeodpazoBar. yupexaenuit. / A.B. [1€peimkun, E.M. I'yrauk M.:
Hpoda, 2017.

12. ®usnka. 9 xnacc: noypouHslie miansl o yueOHuky A.B. [1épeimkuna, E.M. ['yrHuK / aBT.-cOCT.
C.B. bo6poBa. — Bonrorpan: Yuurens, 2017. — 175 c.

13. ®usuka: 3amaunnk: 9 — 11 kir.: Yue6. mocobue aiist o0eoOpaszoBar. yueb. 3apeneHuit. — M.:
Hpoda, 1996. — 368 c.: wi. — (Bagaunuku «Ipods»).

14. ®usuka. Tectol. 7 — 9 knaccel. Kabapaun O.D., Opnos B.A. YueOH. - meToa mocobue. — 4-e uzf.,
crepeoturt. — M.: JIpoda, 2000. — 96 c.: u.

15. ®usnyeckuit SKCIEPUMEHT B Cpe/iHeH 1mKone: Mexanuka. MonekyssipHas (Gu3uKa.
OnexrpoguHamuka / [Ilaxmaes H.M., [lIunos B.®. — M.: [IpocBemenne, 1989. — 255 c.: uin. — (b-ka
yauTens QU3nKH).

16. JlozoBenko C.B., Tpymuna T.A Peanuzaius o6pa3oBaTeIbHBIX TPOTpaMM IO (PU3UKE C UCTIOIE30BAaHHEM
obopynoBanus miaerckoro texnonapka «llkomsHerii KBantoputom» Mocksa, 2021

Hnmepuem-pecypcoi:

1.bubnunoTeka — Bce no npenmery «dusukay. — Pexxum gocryna: http://www.proshkolu.ru
2.BuneoonbiThl Ha ypokax. — Pexxum nocryma: http://fizika-class.narod.ru

3.Enunas koymekius IUQPPOBBIX 00pa30BaTeNbHBIX pecypcoB. — Pexum gocrtyma: http://school-
collection.edu.ru

4. MlatepecHble MaTepHAIbl K ypOKaM (PM3HMKH [0 TEMaM; TECTBI 110 TEMaM; HATJISIHBIE TOCOOHS K YPOKaM.
— Pexxum nmocryma: http://class-fizika.narod.ru

5. lludposeie oOpa3oBaTenbHbIe pecypesl. — Pesxkum goctyna: http://www.openclass.ru

6. DNeKTpOHHBIE YUeOHUKH 110 (u3uke. — Pexkxum nocryna: http://www.fizika.ru
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