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HOACHUTEJIBHASA 3AIIMCKA.

PaGouas mporpamMma ecTeCTBEHHOHAYYHOH HAINPaBJICHHOCTH MO (PU3MKE C UCIOJIb30BAHHEM O0OPYIOBAHUS
nenTpa « Touku pocta» st 7-9 KJIacCOB OCHOBHOM IIKOJIBI COCTaBJIEHA M pa3paboTaHa B COOTBETCTBUHU C:

o DepepanpHbM 3aK0HOM OT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obOpazoBaHUM B
Poccuiickoi ®eneparuuy» (¢ u3M. u goir., Bctyn. B cuiy ¢ 01.09.2020);

e TpeboBanusmu DeneparbHOr0 TrOCYAApCTBEHHOrO 00pa30oBaTEIbHOTO CTaHJIApTa OCHOBHOTO
obmero obOpa3zoBaHus (yTB. HpHUKazoM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoii
®eneparun ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

o [lacnoprom HauumoHanbHOro mnpoekta «OOpa3oBaHue» (yrB. mnpesuauymom CoBeTa mpH
IIpesunente PO mo crparernyeckoMy pa3BUTHIO M HAUUOHAJIBHBIM IIPOEKTaM, IPOTOKOJ] OT
24.12.2018 Ne 16);

o TocynapctBenHoit mporpammoii Poccuiickoit @enepannu «Pa3zButue ob6pasoBaHus» (yTB.
ITocranoBneuuem IlpaBurensctBa PP or 26.12.2017 Ne 1642 (pem. ot 22.02.2021) «O6
YTBEP)KIEHUHU TOCYyAapCTBEHHOM nTporpaMMbl Poccuiickoit deneparnuu «PazButue o0pa3oBaHusy;

¢ ABTOpPCKOM IporpaMMon OCHOBHOTO 00111ero oopazoBaHus 1o ¢gusnke At 7-9 knaccos (A. B. [I€ppimkun,
H.B. ®unonosuu, E.M.T'ythuk, M., «JIpodar», 2015 r.);

¢ y4eOHBIM IUIAHOM M OCHOBHOI oOpazoBarenbHoi porpamMmmbl OO0 MBOY «COLL Ne 10»;

¢  MeTonuueckumu PEKOMEHTalusIMU o CO3/IaHHIO u (bYHKIIMOHUPOBAHUIO B
001eo0pa3oBaTeIbHBIX OpPraHU3aIUsAX, PACHOJOKEHHBIX B CEIbCKOH MECTHOCTM U MallbIX
ropofiax, LEHTPOB OOpa30BaHMSI E€CTECTBEHHOHAYYHOW M TEXHOJOTMYECKOW HampaBIICHHOCTEH
(«Touka pocta») (YTBepkaeHBI pacnopsbkeHHeM MuHHCTepCcTBa MpocBemeHus Poccuiickoit
®eneparuu ot 12 staBapst 2021 1. Ne P-6).

Pabouas nporpamma peamusyercs B ydeOHukax A. B. Ilepeimkuna «®wusmka 7 wimace», A. B. Ilepeimkunaa
«®Duszuka 8 kmaccy, A. B. Ileppimkuna EM.I'ytank «®usuka 9 kmacc» cucrembl «Bep THKamb», Y4eOHWUK ISt
00111e00pa30BaTeNbHBIX YICOHBIX 3aBEICHUA.

[Tporpamma omnpenesnsieT coaepskaHie U CTPYKTYpy Yy4eOHOTro MaTepHala, IOCISIOBATeIbHOCTh €ro M3ydeHHs,
nyTd (OPMUPOBAHKSI CUCTEMbI 3HAHUI, YMEHHUI U CIIOCOOOB JESATEIbHOCTH, PA3BUTHSI, BOCITUTAHUS M COLUAIA3ALNH
yUaImXCs.

Coznanne mnentpa «Touka pocra» mpeamnoiaraeT pazBuTHe 00pa30BATEILHONH WHQPPACTPYKTYPHI
o01eobpa3oBaTeIbHON OpraHU3aIliK, B TOM YHCIIe OCHAIIEHHE 0011e00pa30BaTeIbHON OPraHu3aliu:

1. oGopymoBaHmeM, CpeACTBaMH OOyYE€HHUS W BOCIHUTAHWUS JJIsg HW3ydeHUs (B TOM YHCIE
AKCIIEPUMEHTAIBLHOTO) TPEIMETOB, KYpPCOB, JUCHUIUIUH (MOIYJEH) eCTEeCTBEHHOHAYYHOU
HaIpaBJICHHOCTH TPHU Pean3alliid OCHOBHBIX 0011e00pa30BaTEIbHBIX TPOTPaAMM U JTOTIOTHUTEIHHBIX
0011e00pa3oBaTEIbHBIX MTPOTPaMM, B TOM YHCIIC IS PACIIMPEHUS COIepKAHMS y4eOHOTo MpeaMera
«DU3nKaR;

2. o0opynoBaHHMEM, CpEACTBAMU OOYyYEeHHS W  BOCHUTAHHS JUISI  peallM3aldd  Iporpamm
JIOTIOJIHUTENIBHOTO 00Pa30BaHMsI €CTECTBEHHOHAYYHON HApaBICHHOCTEH;

3. KOMIIBIOTEPHBIM U UHBIM 000pYyIOBaHUEM.

[TpodribHBIA KOMILIEKT 000pyI0BaHUs oOecnednBaeT 3PeKTUBHOE JOCTHKEHHE 00pa30BaTEIbHBIX
pe3ysibTaTOB OOYYaIOLIMMKCS IO IporpaMmaM €CTECTBEHHOHAyYHOW HalpaBJIEHHOCTH, BO3MOXKHOCTh
yrIyOJIEHHOTO M3YyYeHHs] OTACIBHBIX MPEAMETOB, B TOM YHUCIe IJs1 (POpMHpPOBAHUA M300pETATEIHCKOrO,
KPEaTUBHOI'0, KPUTUYECKOT' O MBIIIUICHUS, Pa3BUTUS (PYHKIIMOHAIBHOW TPAMOTHOCTH Y 00YyJarOIuXCsi, B TOM
YUCJIE €CTECTBEHHOHAYYHOU U MaTeMaTH4ECKOM.

DKCIIEpUMEHT SIBJIIETCS MCTOYHMKOM 3HAHMW M KPUTEpPUEM HMX HCTUHHOCTH B Hayke. KoHuemmus
COBPEMEHHOI'0 00pa30BaHus MOIPa3yMeEBAET, YTO B yUEOHOM 3KCIEPUMEHTE BEAYLIYIO POJIb JOLKEH 3aHATh
CaMOCTOATENILHBIN HCCIEN0BATEIIbCKUN YUCHHYECKHI SKcrepuMeHT. COBpEeMEHHBIE JKCIEePUMEHTATbHBIC
UCCIIEZIOBAHUS TIO (HU3UKE YKE€ TPYIHO MPENCTaBUTh 0€3 MCIONB30BaHUS HE TOJHKO aHAJIOTOBBIX, HO H
nU(POBBIX M3MEPHUTENBHBIX MPHOOpPoB. B denepanbHOM rocynapCTBEHHOM 00pPa30BaTEIBHOM CTaHAApTe
(mnanee — ®I'OC) mponucaHo, 4YTO OJTHUM U3 YHUBEPCAIbHBIX y4EOHBIX

neiicteuii (manmee — YVY]I), nmpuoOperaeMbIX ydYalmMMUCS, TODKHO CTaTh YMEHHE «IIPOBEICHUS
OMBITOB, TPOCTBIX JKCIEPUMEHTAJIbHBIX MCCIACAOBAHUM, TPAMBIX W KOCBEHHBIX HW3MEPEHUH C
WCIOJH30BAHUEM aHAJIOTOBBIX U U(POBBIX U3MEPUTEIBHBIX TPHOOPOB».



VY4eOHbIi SKCIIEpUMEHT MO (U3MKe, MNPOBOAUMBIA Ha TpajAULMOHHOM oOopyaoBaHuu (0e3
IpUMEHEHUs: LUUQPOBBIX JabopaTopuil), HE MOXKET B TIOJHOW Mepe O0ecHeunuTh pelIeHHe BCex
o0pa3oBaTeIbHBIX 33a4 B COBPEMEHHOH mikosie. CIOXUBIIAsICA CUTyalusi 00yCJIOBJIEHA CYIIECTBOBAaHUEM
psiaa mpobyeM:

e  TPagUIIMOHHOE MIKOJIBHOE O0OpYIOBaHHE H3-3a OTPAHUYCHHS] TEXHUYECKHX BO3MOXKHOCTEH HE
MI03BOJIIET IPOBOJIUTH MHOTHE KOJIMYECTBEHHBIE U CCIIEA0BAHMUS;

e  JIMTENBHOCTH MPOBEACHUS (PU3NUECKUX HCCICIOBAHNI HE BCET/Ia COTIACYETCs C JUIUTENbHOCTBIO
y4eOHBIX 3aHITHIA;

e  BO3MOXXHOCTh IPOBEACHUS MHOTMX (DM3UYECKUX MCCIETOBAHUNA OrpaHUYMBAETCS TpEOOBaHUIMHU
TEXHUKH 0€30I1MacCHOCTH U Jp.

[MudpoBas maGopaTopusi KapAWHAJIBHBIM 00pa3oM HM3MEHSET METOIMKY M  COJep)KaHue
SKCIEPUMEHTAIbHON JEATEJIbHOCTH M IIOMOTaeT pelIUTh BblLIENepedrciIeHHble npodneMsl. [lupokunii
CIEKTp UUQPOBBIX JAaTYUKOB TO3BOJSET Yy4yalIMMCS 3HAKOMUTBCS C TMapameTpaMu (PU3NUECKOro
SKCIEpPUMEHTa HE TOJIbKO Ha KaueCTBEHHOM, HO M Ha KOJMYecTBeHHOM ypoBHe. C momomipio nudpoBoit
71a00paTOpUu MOKHO IPOBOAMTDH JUIUTENBHBIM 3KCHEPUMEHT Jake B OTCYTCTBMM 3KcrepumeHTaTopa. [Ipu
TOM HU3MepseMble NaHHbIE W pe3ylbTaThl X 00pabOTKHM OTOOpa)kaloTCs HEMOCPEACTBEHHO Ha HKpaHe
KOMIIBIOTEPA.

B npouecce ¢opmupoBaHHS 3KCIEPUMEHTAIBHBIX YMEHUH 1O (U3MKE Yydaluuics  yduTcs
IPEACTABIATh UH(OPMALIHIO 00 UCCIIE0BAaHUU B UETBIPEX BUAAX:

e B BepOaJbHOM: ONMCHIBATH SKCIEPUMEHT, CO3[aBaTh CJIOBECHYI0 MOJEIb HKCIEPUMEHTA,
(buKcHpoBaTh BHUMaHUE HAa U3MEPAEMBIX (PU3MUECKUX BEIUYUHAX, TEPMUHOJIOTUH;

e B TaOIUYHOM: 3aIIOJIHATH TaOJIUIIbI TAHHBIX, JISKAIIUX B OCHOBE MTOCTPOCHUS TPaPUKOB (IIPU 3TOM
y y4aluxcsi BO3HUKAET MEPBUYHOE MPEACTABICHUE O MacIITabax BEUYHH);

e B TpaduuecKOM: CTPOUTh TpaduKd MO TAOJMYHBIM JIAHHBIM, YTO IO3BOJIAET MEPEUTH K BHI-
JIBUKEHUIO TUIIOTE3 O XapaKTepe 3aBUCHUMOCTH MEXAy (U3NYECKUMHU BEIHMYMHAMU (IIPH STOM YYHUTENb
MOKa3bIBaCT MPEUMYIIECTBO B BU3YyalIHM3allMM 3aBUCUMOCTEH MEXKIy BEIU- UYWHAMHU, HATSIIHOCTh U
MHOTOMEPHOCTb);

e B aHAJIUTUYECKOM (B BHJE MAaTEMaTUYECKUX YPAaBHEHU): MPUBOJUTh MATEMATUYECKOE OIMMCAaHHE
B3aUMOCBSI3H (PU3NUECKUX BETMINH, MAaTEMATHIECKOE 0000IIIEHNE MOTyYEHHBIX Pe3yIbTaTOB.

[lepexon K KaXAoMy OdTamy TMpeacTaBiIeHUs HHPOpMAIMK 3aHUMAeT JOCTaTOYHO OOJbIION
MPOMEXKYTOK BpeMeHH. be3ycinoBHo, B 7—9 Kilaccax 3TOT MpoIecc He0OXO0IMM, HO B CTApIIUX KJaccax 3TO
BpeMs MOXKHO ObLTIO OB OTBECTH Ha pelleHHne 0osiee BaKHBIX 3a1a4. B aToM minaHe g poBbie 1abopaTopuu
MO3BOJIIIOT ~ CYHIECTBEHHO JKOHOMHUTH BpEMs, KOTOPOE€ MOXKHO TOTPaTHUTh Ha (QOpMHpPOBAHUE
MCCJIENOBATENbCKUX YMEHUM yUaIMXCsl, BRIPAXKAIOIIMXCS B CIEIYIOIUX TCHCTBUAX:

e ompezaeneHue npoOIeMsl;

e  IIOCTAaHOBKA UCCIIEZ0BATENHCKON 3a/1auu;

e  IUJJAHMPOBAHME PELICHUS 3a]aUu;

e IIOCTPOEHHUE MOJEJIEH;

e BBIIBM)KEHHE FMIIOTE3;

e  SKCIEpUMEHTaJbHas MPOBEpPKa UIOTE3;

e  aHaJM3 AAHHBIX SKCHEPUMEHTOB WM HAOIIIOICHUH;

e (opMyIUpOBaHUE BHIBOJOB.

[Tocnequue roapl y ydammxcss HaOMIOJAeTCs HU3Kas MOTHBALMA W3YYEHHUs €CTECTBEHHOHAYYHBIX
JTUCIUIUIMH W, KakK CIEACTBUE, IMaJeHHEe KauecTBa oOpasoBaHus. lludppoBoe yueOHOe 00OpymoBaHUE
MO3BOJISIET YYalMMCSl 03HAKOMUTHCSI ¢ COBPEMEHHBIMU METOJJaMH HCCIIEJOBaHMsI, IPUMEHSIEMbIMU B HayKe,
a YUMTEII0 — IMPUMEHATh HA IPAKTUKE COBPEMEHHbIE INefarorudyeckue TexHonoruu. [loatomy rimaBHOM
cocTaBisironiei koMriekTa «Toukoi poctay SBIsOTCS HU(GPOBBIE ITAOOPATOPHH.

INpeanaraemasi mporpaMma peaan3yercsi ¢ IOMOLIbI0 yaeOHO-MeToandeckix KomiuiektoB (YMK).
YMK s kaknoro Kiacca BKIOYACT: YYEOHWK, 3aJla4HUK, METOJMYECKHE MarTepuaibl JUIsi YYUTels,
CaMOCTOATCJIBHBIC 1 KOHTPOJIbHBIC pa6OI‘I)I.
[Inanupytorcs cnenyrome (opMbl OpraHu3aludd y4eOHOro mpouecca: (pOHTANBHBIC; KOJUIEKTUBHBIE;
IpyIIOBBIE, paboTa B nape; MHANBUAYaAIbHbIC.



B nmnpenonmaBanum mpeaMera OyAyT HCIONB30BAaThCS  CIEAYIOIIME TEXHOJIOTMH W METONBI: JIMYHOCTHO-
OpPHEHTHUPOBaHHOE OOyueHue; mpobieMHoe o0ydenue; auddepenimpoBanHoe 00yUueHHE; TEXHOJIOTHH OOyYeHHS Ha
OCHOBE pEIICHHs 33a4; METO/Ibl MHIMBHAYAJILHOTO 00YUCHHUSI.

Oco0eHnHoe 3HaYE€HHE B MPETOIaBaHUH (PU3UKN UMEET LIKOIBHBIA (PU3MIECKHI SKCHEPHMEHT, B KOTOPBIH BXOAAT
JIEMOHCTPAIIMOHHBIN KCIIEPUMEHT M CaMOCTOSTENBHBIC JJa00paTOpHbIC PaOOThI yYaluXCsl.

Heabro u3yyennst Gu3MKN B OCHOBHOM LIKOJI€ SIBJISIETCH:
1) B HanpaBJIeHUM JIMYHOCTHOTO PA3BUTHS

- BOCIIMTaHHE TOTOBHOCTH OOYYalONIMXCS K CaMOPa3BHTHIO M CaMOOOpa30BaHMIO HAa OCHOBE MOTHBAIMH K
00YYCHHIO ¥ TTO3HAHUIO;

-hopMHUpOBaHKE IEHHOCTH 3710POBOT0 M 0€30IacHOro 00pasa KU3HH, MPABHJI HHIMBUAYATBHOTO M KOJUIEKTHBHOTO
0€30MacHOro MOBEACHHS B UPE3BBIYANHBIX CHTYAIUSX, YTPOKAIONMX KU3HU U 30POBBIO JFOJIEH, TIPaBHJI TIOBEICHUS
Ha TPaHCIIOPTE ¥ Ha J0pOrax.

-BOCTIUTaHUE YOEXIEHHOCTH B BO3MOXKHOCTH IMO3HATH MPUPOAY, HEOOXOJUMOCTH Pa3yMHOT'O HCIOJIb30BaHUS
JTOCTHKEHUH HAyKU W TEXHOJIOTHH IS JalTbHEHIIer0 pa3BUTHS YEJIOBEYECKOTO O0IECTBA;

-pa3BUTHE YBa)XCHHsS K TBOPIIAM HAYKH M TEXHHKH, OTHOLICHHS K (DU3MKE KaK K JJIEMEHTY OOIICUYesIOBEYeCKOil
KYJIbTYPBI;

2) B MeTanpeIMeTHOM HaNpaBJIeHUH

OCBOCHHME 3HAHMHA O MEXaHMYECKUX, TEIUIOBBIX, JJICKTPOMAarHUTHBIX W KBAHTOBBIX SIBJIICHUSX; BEIMYHMHAX,
XapaKTepU3YIOIMX 3TU SIBJICHUS; 3aKOHAX, KOTOPHIM OHU MOAYHHSIOTCS; METOIAaX HAayYHOTO MO3HAHHS MPUPOIBI U
(hopMupOBaHUS HA 3TOH OCHOBE MPEJICTABICHUN O PU3MUECKON KapTHHE MUPA;

OBJIaJICHUEC YMCHHUSMH TPOBOJIUTh HAOJIOJNCHUS MPUPOTHBIX SIBJICHUH, OMHUCHIBATHh M 0000MIATh PE3yIbTaThl
HaOJII0JICHHH, UCTIONB30BaTh MTPOCTHIE U3MEPUTEIIbHBIE TIPHOOPHI IS U3Y4YeHHUs (PU3NYECKUX SBJICHUH; IPEICTABISTh
pe3yNbTaThl HAOOCHUI WM M3MEPeHUI B BUJE TaOJMIl, TpadMKOB M BBISBJIATH Ha TOW OCHOBE SMIIHPH YECKHE
3aBUCHMOCTH; IPUMEHATH IOJIydEeHHbIE 3HAHU JUI1 OOBSICHEHUS Pa3HOOOPas3HBIX MPUPOIHBIX SIBJICHUN U MPOLIECCOB,
MPUHIIUIIOB ICWCTBUS BAKHEHIIIMX TEXHMYSCKUX YCTPOUCTB, JUIsl pelieHus QH3MIECKUX 3a/1ay;

pa3BHUTHE MO3HABATEIHHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH B MPOLIECCE PELICHHS
¢u3nmyeckux 3a7ad M BBIIOJHEHUS AKCIHEPHMEHTAIBHBIX HCCIEHOBAHUM; CIIOCOOHOCTH K CaMOCTOSTEIbHOMY
MPUOOPETEHNIO HOBBIX 3HAHHIA 110 (PU3MKE B COOTBETCTBUH C KHU3HEHHBIMH IIOTPEOHOCTSMU M HHTEPECAMH;

- UCTIONIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHU JUIS PelIeHHs WH()OPMAIIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX y4eOHBIX
3aj1a4, B TOM YHCJIe: BBIYMCIICHUE, HAMMMCAHUE THUCEM, COYMHECHUI, TOKIANO0B, pedeparoB, CO3MaHNUE MPE3CHTAIMN 1
Ap.;

IInanupyembie pe3yJibTaTbl OCBOCHUS Y4eOHOr 0 npeamera « Du3nkay.
JInYHOCTHBIMHM pe3yJjbTaTamMu o0ydeHus pusuke B 7-9 Kiaccax SBISIOTCS:

o Pa3BUTUC MO3HABATCIIBHBIX NHTEPECOB, MHTCIJICKTYAJIbHBIX 1 TBOPUCCKUX crrocoOHoOCTEN yqaimuxcs;

o yOEXKAEHHOCTh B BO3MOXKHOCTU IO3HaHMS HPUPOJBI, B HEOOXOAUMOCTU Pa3yMHOrO HCIIOJIb30BaHUS
JOCTHXKEHUH HAayKd M TEXHOJOTHH Ui JajJbHEHIIEero pa3BUTHS YEJIOBEYECKOro OOINECTBA, YBaXKEHHE K
TBOpPLAM HAayKU M TEXHUKH, OTHOIIEHHUE K (PU3MKE KaK 3JIEMEHTY OOIeuesIOBEYECKOM KYIbTYPHI;

®  CaMOCTOSTENIBHOCTH B IPUOOPETEHNN HOBBIX 3HAHUH U IPAaKTUYECKUX YMEHHUI;

® TOTOBHOCTH K BBIOOPY KM3HEHHOT'O ITyTH B COOTBETCTBUH C COOCTBEHHBIMU HHTEPECAMU U BO3MOXKHOCTSIMUY;

e MOTHBaUUsl OOpa30BAaTEIbHOW JESTEIbHOCTH INKOJIBHHUKOB HA OCHOBE JIMYHOCTHO OpPUEHTHPOBAHHOTO
HOAX0Ma;

¢ (opMHpOBaHHE IIEHHOCTHBIX OTHOIIEHUH IpPYyr K JApYyry, YYUTENIO0, aBTOpPaM OTKPBITMH W HM300peTeHUH,
pe3ysbTaTaM O0y4IeHHSI.

MeTanpeaMeTHBIMHU pe3yJabTaTaMu o0yueHus ¢usnke B 7-9 kinaccax SBIISIOTCS:

* OBJIAJICHUE HABBIKAMH CAMOCTOSTEIBGHOTO IPUOOPETEHHsT HOBBIX 3HAHWH, OpraHu3anuyl ydeOHOMH
JEeSATeIbHOCTH, IIOCTAaHOBKM IeNell, IJIaHUPOBAHUS, CAMOKOHTPOJISI U OLEHKM pEe3yJbTaToB CBOEH
JESITeJIbHOCTH, YMEHUSAMHU IIPEIBUIETh BO3MOXKHBIE PE3YJIbTAaThl CBOUX ACHCTBUIA;

* [IOHMMAaHME PA3THYNNA MEXIY MCXOAHBIMH (paKTaMHu M THIOTE3aMH JUIl WX OOBSICHEHHUS, TEOPETUUYCCKUMHU
MOJICISIMU U peaNbHbIMH OOBEKTaMH, OBJIAJICHHE YHUBEPCAIBLHBIMH yU4eOHBIMU JEHCTBUSAMH Ha MpUMEpax
TUNoTe3 g OOBSICHEHHWsS] M3BECTHBIX (DAKTOB M SKCIICPUMEHTANBHON IPOBEPKH BBIABUIA€MBIX THIIOTES,
Pa3pabOTKH TEOPETUIESCKUX MOJIENICH MPOIIECCOB WU SIBIICHHI;

e (opMHpOBaHHE yMEHHUN BOCIPUHHMATbh, MepepadaThIBaTh M MPEABSIBIATH HH(OPMALMIO B CIOBECHOM,
00pa3Hoi, CUMBOIMYECKOH (opMax, aHAIM3UPOBATH U MepepadaThiBaTh MOTYUYECHHYI0 HHPOPMAIMIO B



COOTBETCTBMHM C IIOCTABJICHHBIMH 3aJadaMH, BBIJCISITH OCHOBHOE COJIEp)KaHHME IPOYUTAHHOTO TEKCTa,
HAXOIUTh B HEM OTBETHI Ha MOCTABJICHHBIE BOIIPOCHI U U3JIaraTh €ro;

npuoOpeTeHne OIbITa CaMOCTOATENIBHOTO TMOMCKA, aHaimuM3a M 0oTOopa MH(GOPMAIMU C HCIOIB30BAHHEM
Pa3IMYHBIX HCTOYHUKOB U HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTUHN [T pelICHHs TO3HAaBATENbHBIX 337134,
pa3BUTHE MOHOJOTMYECKOH W AMaJOrMYecKOil peur, YMEHHUS BBIPaXaTh CBOM MBICIH WU CIOCOOHOCTH
BBICIIYIIMBAaTh COOECEIHNKA, TIOHUMATh €ro TOYKY 3pEHHs, MPU3HABaTh IPABO JPYroro YeloBeKa Ha MHOE
MHEHHE;

OCBOGHHE TIPHEMOB JCHCTBHH B HECTaHAAPTHBIX CHUTYalUsAX, OBJIAJCHHE 3BPHCTHUECKUMH METOIaMH
penieHus mpodieMm;

(dopMupoBaHre YMEHHUH paboTaTh B IPYIIE C BHITOJHEHHEM Pa3JIMUHBIX COIMAIBHBIX POJIEH, MPEACTABIIST
1 OTCTauBaTh CBOU B3IJI1bI U Y6e)IQleHI/I$[, BECTU AUCKYCCUIO.

Perynsarusueie YY ]|
OOyuaronuiics MOIYYUT BOZMOXKHOCTB 7151 (POpMHUPOBAHUS CIEAYIONIMX PEryIATUBHBIX Y YL

1.

YMeHre caMOCTOSTENBbHO OMPEAEITh Hedu 00ydeHHsl, CTaBUTh U (POpMYyIHpPOBATH HOBBIE 3aJaud B yuéde u
MO3HABaTeIbHON AESTETLHOCTH, Pa3BUBAaTh MOTUBBI M MHTEPECH! CBOEH M0- 3HABATEIbHON AEATEIbHOCTH.

OOyyJarommiicss CMOXeT:

2.

aHAJM3UPOBATH CYIIECTBYIONINE U IIJIAHUPOBAThH OymyIye 00pa3oBaTeIbHbIC PEe3YIbTATHI,
UICHTU(PHUIMPOBATH COOCTBEHHBIC TPOOIEMBI U ONIPE/IEIISTh TJIABHYO TPOOIIeMY;

BBIJIBUTATh BEPCUU PELICHUS TPOOIIEMBI, (POPMYIIMPOBATH TUTIOTE3bI, TPEIBOCXUIIATH KOHEUHBIH pe3yJbTar;
CTaBUTH LIENb JACSITEIHPHOCTH HA OCHOBE OIPENIEIEHHOMN MPOOIEMBI U CYIIECTBYIOITUX BO3MOKHOCTEH;
(hopMynupoBaTh yueOHBIE 33/Jau KaK MIATH JOCTHKEHUS TTOCTABIICHHOM IIENH JIeITeILHOCTH,

00OCHOBKIBATH IIEJIEBBIC OPUEHTHPHI U MPHOPHUTETHI CCHUTKAMU Ha IICHHOCTH, YKa3biBas U 000CHOBBIBAS
JIOTHYECKYIO MTOCJIEI0BATEILHOCTh 1aroB.

YMeHne caMOCTOSTENbHO TUIAHUPOBATE MYTH JOCTHIKESHUS TSI, B TOM YHCJIe ajJbTepHATHBHBIC, OCO3HAHHO
BBIOHMpaTh Hanboee A3 HEeKTUBHBIC CIIOCOOHI pelIeHUs YIeOHBIX M ITO3HABATEIILHBIX 3a/1a4.

OO0yyJaromuics: CMOXeET:

orpenenaTsh Heobxomaumoe(blie) JeUCTBHE(s) B COOTBETCTBHM C y4eOHOW M IMO3HABATENBFHOW 3ajayaMud U
COCTABJIATH aJITOPUTM €T0(MX) BBITIOJTHEHHUS;

O00OCHOBBIBATh M OCYIIECTBISTH BBHIOOP HamOonee 3S((EKTHBHBIX CIMOCOOOB peHmIeHUs YUeOHBIX U
[103HaBATEJIbHBIX 337a4;

OIIPEIeNATh/HaXOJUTh, B TOM YHCJIE U3 MPENJOKeHHBIX BAPUAHTOB, YCIOBHS JUISl BBHIIOJIHEHHs y4eOHOW U
TO3HAaBaTeILHON 3a/1a4;

BBICTPauBaTh JKU3HEHHBIC TJIaHBI HA KPAaTKOCPOYHOE Oymyinee (3asBISTH IEJEBble OPUEHTUPHI, CTaBHUTh
aJIeKBaTHBIC MM 3a7a4il U IpeaJiaraTb JeHCTBH, YKa3biBasi 1 0OOCHOBBIBAS JIOTHYECKYIO M1OCIIEI0BATEIEHOCTh
1aroB);

BBIOMpATh W3 NPEJIOKCHHBIX BapUaHTOB M CAMOCTOSTEIBHO HCKAaTh CPEACTBA/Pecypchl AJISl PELICHUs
3aJ1a4l/IOCTUKCHUS LIEIIH;

COCTaBJIATH IUIaH PEIeHUs IPOOJIeMbI (BBITOIHEHHS TPOEKTA, IPOBEACHNS UCCIICIOBAHNS);

OIpENIeNIATh MOTEHIMAIbHBIC 3aTPYAHEHUS [IPH pPelleHNH Y4eOHOH M MO3HaBaTEeNbHOM 3a]adud U HAXOAUTh
CpeICcTBa ISl UX YCTPaHEHMUS;

OIKCBIBATh CBOHM OMBIT, OQOPMIISLSL €0 sl IEpefad IPYTUM JIIOJSM B BHIIE TEXHOJIOTHUH pEIICHHS
[IPaKTUYECKUX 3a]iay OlpeAeIEHHOro Kilacca;

[IJIAHUPOBATH I KOPPEKTUPOBATH CBOIO MHAUBUIIyaJIbHYIO 00pa30BaTeNbHYIO TPAEKTOPHIO.

YMeHrEe COOTHOCUTH CBOM JEHMCTBHUS C IJIAHUPYEMBIMU pE3yJIbTaTaMH, OCYLIECTBIIATh KOHTPOJIb CBOEH
JOEeSTeTbHOCTH B TPOIECCe JOCTHMKEHHS pe3ysibTaTra, ONPEAeNsaTh crnocoObl JeHCTBUH B pamKax
MIPEITIOKEHHBIX YCIOBHUIA W TPEOOBaHUH, KOPPEKTUPOBATH CBOU JEHCTBHUS B COOTBETCTBUH C M3MEHSIOIEHCS
CUTYyaLUEe.

OOyyJaromumics CMOXeT:

OTPECIIATh COBMECTHO C IIEAroroM M CBEPCTHUKAMH KPHUTCPUH IUIAHHPYEMBIX PE3yJbTaTOB U KPUTCPHH
OIICHKH CBOCH y4eOHOMU JeSITeILHOCTH;

CUCTEMATHU3UPOBATh (B TOM YHCJIe BHIOMPATH TPUOPUTETHBIE) KPUTEPUH TIJIAHUPYEMBIX PE3yJIBTATOB U OIICHKU
CBOEH JIeSTEIBHOCTH,

OTOMpATh WHCTPYMEHTHI JIJISI OICHUBAHHSI CBOCH JIESITENbHOCTH, OCYIICCTBISITH CAMOKOHTPOIb CBOCH
JICATEIILHOCTH B paMKaXx MPEIJIOKCHHBIX YCIIOBUI U TPeOOBaHUIA;

OIICHUBATH CBOIO JIEATEIEHOCTD, ApTYMEHTHPYSI MPHYUHBI JTOCTHKEHUS WM OTCYTCTBHUS TIJIAHUPYEMOTO
pe3ynbTarta;



4.

HaXOJUTh JIOCTATOYHBIE CPEJCTBA JJISI BHIIOJIHEHHS YY€OHBIX ACUCTBUHA B M3MEHSIOLIEHCS CUTyalllud W/UIH
IIPU OTCYTCTBUU IJIAHUPYEMOI'O Pe3yJIbTaTa;

pabotast mo cBoeMy IJIaHy, BHOCUTh KOPPEKTHBBI B TEKYIIYIO JESITEIbHOCTh Ha OCHOBE aHAlN3a W3MEHEHUH
CHUTYaINH JUIA TIOJTyYEeHHS 3aIIAaHUPOBAHHBIX XapaKTEPUCTHK MPOIYKTa/pe3yibTara;

YCTaHABJIMBATh CBSA3b MEXKAY MOJYYEHHBIMH XapaKTEpUCTHKAMH MPOAYKTAa M XapaKTEpUCTUKaMH Ipolrecca
JESITeTbHOCTH U 110 3aBEPLLUCHUU IEATEeNIbHOCTH IIpeAsiaraTb n3MeHe- HUe XapaKTepUCTHK IpoLecca A
MOJTyYEHUS YIydIIEHHBIX XapaKTepPUCTHK MPOIYKTa;

CBEPSTH CBOM JICHCTBHUS C LIEJIBIO U MPH HEOOXOAMMOCTH UCIPABIIATH OIIMOKH CaMOCTOSITETIBHO.

YMeHue oreHrBaTh MPAaBHIIBHOCTH BHITOIHEHNS Y4eOHOH 3a/1a9u, COOCTBEHHbBIE BO3MOKHOCTH €€ PEIICHHSL.

OOy4Yaronmncs CMOXET:

OTIPEACIATH KPUTEPUH MTPABIIIBHOCTH (KOPPEKTHOCTH ) BBITIOJTHEHHSI yueOHOM 3a1a49u;

aHAJTM3UPOBATh U OOOCHOBBIBATH MPUMEHEHHE COOTBETCTBYIOLIETO MHCTPYMEHTApPHUS AJISI BBITIOJIHEHUS
yaeOHOM 3a71a4H;

cBOOOJTHO MOJIb30BATHCSA BHIPAOOTAHHBIMU KPUTEPUSIMH OLIEHKU M CAMOOLIEHKH, UCXOS U3 LIETH U
HMMEIOIIMXCS CPENICTB, pa3iinyas pe3ysibTaT v Cloco0bl 1eHCTBUIl;

OLICHMBATh MPOIYKT CBOEH EATEIbHOCTH 10 3aJaHHBIM H/MIIM CAMOCTOSITENIBHO ONPEeIEHHBIM KPUTEPUSM B
COOTBETCTBUH C LIEJIBIO ACATEIbHOCTH;

00OCHOBBIBATh JOCTHKUMOCTH 1I€JIM BEIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOMX BHYTPEHHHX PECYPCOB
U JIOCTYIHBIX BHELTHUX PECYPCOB;

(UKCUPOBATh U aHATU3UPOBATH AMHAMUKY COOCTBEHHBIX 00Pa30BaTeIbHBIX PE3YIbTATOB.

Bragenne ocHOBaMH CaMOKOHTPOJIS, CAMOOLICHKH, MPUHSITUS PEILICHUI U OCYILECTBICHUSI OCO3HAHHOTO
BEIOOpa B yueOHOU ¥ TTO3HABATEIILHON JICSITEIbHOCTH.

OOyyJarommicss CMOXeT:

HaOJI0AaTh U aHATM3UPOBATH COOCTBEHHYIO Y4EOHYIO M TO3HABATENBHYIO NESTENIBHOCTh U JESTEIBHOCTD
JPYTUX 00YYaIOMIMXCS B TIPOLIECCE B3aUMOITPOBEPKH;

COOTHOCUTH PEallbHbIe U IJIaHUPyEeMbIe Pe3yJbTaThl MHIWBHAYAIbHON 00pa30oBaTENbHON JESTEIBHOCTH U
JIeNIaTh BBIBOJBI,

MPUHUMATh pelieHre B y4eOHOH CHTyallny M HECTH 32 HETO OTBETCTBEHHOCTH;

CaMOCTOSITENTLHO ONpPEeTSTh IPUYMHBI CBOETO yCIleXa WM Heyclexa U HaXOJUTh CIIOCOOBI BBIXO/1A U3
CHUTYaIlN{ HEYyCIexa;

PETPOCTIEKTHBHO OMPENENsITh, KaKHe ASHCTBHSI M0 PEHICHUIO YUeOHOH 3a/]auu WM TapaMeTPhl 3THX JeHCTBUI
MIPUBEITH K ITOyYEHUIO UMEIOIIETOCS IPOAYKTa YIeOHOU 1eATeTbHOCTH;

JEMOHCTPHPOBATh MPHUEMBI  PETYIALMH  MCUXOPHU3HOIOTHUECKUX/IMOIMOHABHBIX ~ COCTOSHWMA  JIs
noctikeHns  3(dexra  ycrmokoeHuss  (YCTpaHEHHS  SMOLMOHANBHOM  Hampsbk€HHOCTH),  3ddekra
BOCCTaHOBJNIEHUS!  (ocnalieHusi TMpOSBICHUA  yTOoMJeHHs), d¢¢exra akTHUBU3aUUMK  (IOBBILICHUS
MICUXO(U3HUOJIOTHIECKON PEaKTUBHOCTH ).

ITo3naBaTeabHbIE YV ][
OOyyJaronmmiics MOJYIUT BO3MOXKHOCTH JIJIs (POPMUPOBAHUS CIIEAYIONINX IMO3HABATENBHBIX Y'Y /1.

1.

YMeHue onpenensaTb NOHATHS, Co3/aBaTh OOOOILEHMS, YCTaHABIMBATH AaHAJIOTHH, KIacCH(ULIMPOBATh,
CaMOCTOSATENIBHO BBIOMPAaTh OCHOBAaHMSA M KPUTEPUH JUI KJIACCU(HKAIMM, YCTAaHABIMBATh MPHYMHHO-
CJICJICTBEHHBIE CBSI3H, CTPOUTDH JIOTHUYECKOE PACCYXICHHUE, YMO3aKIoueHHe (MHAYKTUBHOE, JETyKTUBHOE, 110
AHAJIOTMH) U 1€JIaTh BBIBOJBI.

OOyyJarommicss CMOXeT:

NOAOHUPATh CIIOBA, COMOTYMHEHHBIE KITFOUEBOMY CJIOBY, OIPEIEISIONINE ero IIPH3HAKK 1 CBOMCTBA;
BBICTPaMBATh JIOTHYECKYIO IETIOYKY, COCTOSIIYIO M3 KIIFOYEBOTO CJIOBA ¥ CONOAYMHEHHBIX €MY CJIOB;
BBIICJIATH OOIIMI IPHU3HAK IBYX HJIM HECKOJIBKUX MPEAMETOB MU SIBJIICHUH M OOBSICHATH HX CXO/ICTBO;
00BEMHSITH PEMETHI U SBJICHUS B TPYIIIHI 110 OMPEACIEHHBIM IPU3HAKaM, CPaBHUBATh, KJIACCU(PUIIPOBATH
1 00001aTh (haKTHI U SIBIICHUS,

BBIIICIISITD SIBJICHUE M3 O0ILETO psijia APYTHX SBIICHUI;

OMpeeISITh 00CTOSITENILCTBA, KOTOPBIE MPEANICCTBOBAIM BOSHUKHOBEHHUIO CBSI3M MEXKIY SIBJICHUSIMHU, U3 ITHUX
00CTOSITENILCTB  BBIICIISITH  ONPENEIISIONINe, CIOCOOHbIE OBITh NPHUYMHOW JIAHHOTO SIBJICHHS, BBISBIATH
NPUYHHBI U CJICACTBUS SBJICHUI;

CTPOUTBH PAcCyXIICHUE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSIM M OT YacTHBIX SBJICHUH K OOIIMM
3aKOHOMEPHOCTSIM;

CTPOUTH PACCYKICHUC Ha OCHOBC CPaBHCHUS NMPEAMETOB U HBJ’ICHHf/i, BBIACTIAA ITPU 3TOM O6IIII/IC IIPU3HAKH



2.

M3JaraTh NOJTYyYeHHYIO HH(POPMALINIO, HHTEPIPETUPYS €€ B KOHTEKCTE peIaeMon 3a1auu;

CaMOCTOSITENIBHO YKa3bIBaTh Ha MH(OPMAIUIO, HY>KAAIOLIYIOCS B IIPOBEPKE, IPeAiaraTh U MPUMEHSIThH CII0C00
MIPOBEPKHU JIOCTOBEPHOCTH MH(POPMAIHHL;

BepOaIM30BaTh SMOIMOHAIBFHOE BIIEYaTIeHNE, OKa3aHHOE Ha HEro HICTOYHUKOM;

OOBSICHATh  SIBJICHHsSI, TPOLECCHl, CBSA3M W OTHOUICHHUS, BBISIBISEMblE B XOJ€ I[IO3HABATENIbHONH U
HCCIIEIOBATEIbCKON JICSITENFHOCTH  (IPUBOAUTH OOBSICHEHHE C W3MEHEeHHEM (OpMBI TIpecTaBlICHNUS,
OOBSICHSTH, JETANU3UPYS UM 0000111ast; 00BSICHATH C 33JJaHHOW TOYKH 3PEHHUS);

BBISIBJIATH M HAa3bIBAaTh PUYMHBI COOBITHS, SBICHHS, B TOM YHCJIe BO3MOXKHBIE/HaN00JIee BEPOSTHBIEC IIPHIMHE,
BO3MOXHBIE TIOCJICACTBUS 33JaHHOW MPUYHHBI, CAMOCTOSATEIFHO OCYIIECTBIISSI MPUUMHHO-CIIEJCTBEHHBIH
aHaIN3;

JienaTh BBIBOJI HA OCHOBE KPUTHYECKOTO aHaJM3a PAa3HBIX TOYEK 3PEHHS, MOATBEPKAATh BBIBOJ COOCTBEHHOM
apFYMeHTaHHeﬁ HJIM CaMOCTOATCIIbHO MMOJYYCHHBIMU JaHHBIMU.

YMeHue co3naBaTh, MPUMEHITh W NMPeoOpa3oBBIBaTh 3HAKM M CHMBOJIBI, MOJEJIM M CXEMbI AJISl PELICHUS
y‘Ie6HLIX U I103HAaBaTCJIBHBIX 3a1a4.

OOyyJaroIuics CMOXKET:

3.

0003Ha4aTh CHMBOJIOM M 3HAKOM IIPEIMET W/HITH SIBJIICHUC,

OTIPEJCIIATh JIOTUYECKUE CBS3U MEXIY MpeIMEeTaMyd W/WM SBJICHUSIMH, 0003HAYaTh JAaHHBIC JIOTUICCKHE
CBSI3U C IIOMOIIIBIO 3HAKOB B CXEME;

co3/1aBaTh a0CTPAKTHBIA WJIM pealIbHBIN 00pa3 MpeMeTa U/HITH SIBJICHUS;

CTPOUTH MOJIEIIH/CXEMY Ha OCHOBE YCJIOBUU 33729 W/MJIH CIIOCO0a e€ peIleHuS;

co3laBarh BepOasbHbIC, BEIIECTBEHHBbIE W HH()OPMAIMOHHBIE MOJIEIM C BBIICICHUEM CYIIECTBEHHBIX
XapaKTepUCTUK 00bEKTA JUIS OIPEIENICHUs CIIOC00a PEIIeHHS 3a]Ia9i B COOTBETCTBUH C CUTYaIlUEH;
IpeoOPa30BLIBATH MOJICIH C IIENIBIO BBISBICHUSI OOIUX 3aKOHOB, ONPENEIAIONINX JaHHYIO TPEIMETHYIO
00J1aCTB;

MEPEBOMUTH CJIOXKHYIO 1O COCTaBy (MHOroaclekTHyo) HWHQopManuio u3 rpadUueckoro HiIn
(hopMaTM30BaHHOTO (CHMBOJIBHOI0) MTPEJICTABJICHUS B TEKCTOBOE W HA00OPOT;

CTPOHTH CXEMY, aJTOPHTM JCUCTBHS, UCIIPABIISATH WM BOCCTAHABIMBATH HEHM3BECTHBIA paHee alirOPHTM Ha
OCHOBE UMCIOILIETOCS 3HAHUS 00 O0BEKTE, K KOTOPOMY ITPUMEHSIETCS allTOPHTM;

CTPOUTH J0KA3aTEILCTBO: IPSIMOE, KOCBEHHOE, OT TPOTHBHOT'O;

aHaJIM3UPOBATE/PeIICKCUPOBATh ONBIT Pa3padOTKM W peajr3alud  y4eOHOTrO MPOEKTa, HCCICIOBAHUS
(TeopeTHYECKOro, SMITUPHYECKOr0) Ha OCHOBE MPEUIOKEHHON MPOOJIEMHOM CHUTYyAIMK, TTOCTABIICHHOW 1EN
W/WJIM 33JJaHHBIX KPUTEPUEB OIICHKU TIPOAYKTa/pe3yibTara.

CMBICIIOBOE YTEHHE.

OOy4JaroIIMKCs CMOXKET:

N e o o o

HAXOJIUTh B TEKCTE TPeOyeMyto HH(OPMAIIMIO (B COOTBETCTBUH C LIEJISIMU CBOEH JESTEIIBHOCTH );
OPHEHTHUPOBATHLCS B COJIEPIKAHUU TEKCTa, TOHMMATh [IEJIOCTHBIA CMBICT TEKCTa, CTPYKTYPHUPOBATh TEKCT;
YCTaHaBJIMBATh B3aMMOCBS3b OMUCAHHBIX B TEKCTE COOBITHH, SBJICHHUH, IPOLIECCOB;

PE3IOMUPOBATH IIABHYIO HJCI0 TEKCTA;

KPUTHYECKH OLIEHUBATH COJCpKaHue U (POpMY TEKCTa.

DopMUpOBaHHUE W PA3BUTHE IKOJIOTHUECKOr0 MBIIUICHHS, YMEHHE NPUMEHATh €ro B MO3HABATEIbHOMU,
KOMMYHHUKATHBHOH, COLIMAIbHON MPaKTHKe U MPo(heCCHOHaIbHOW OpUEHTALNH.

OOy4aronmics CMOXeET:

ONPENEIATh CBOE OTHOUICHUE K IPUPOAHON CPELE;

AHAJM3UPOBATH BIMSHHUE KOJIIOTHYECKUX (PaKTOPOB Ha CPey OOUTaHUS )KUBBIX OPraHU3MOB;

[IPOBOJUTH IPUYMHHBIN U BEPOATHOCTHBIN aHAIA3 3KOJOTUYECKUX CUTYALUH;

MIPOTHO3UPOBATH N3MEHEHHU I CUTYAIMY IPH CMEHE JIEHCTBUS OMHOr0 (paKTopa Ha IEHCTBUE APYroro GakTopa;
pacipoCTpaHsTh HKOJOIMYECKUE 3HAHUS M Y4acTBOBaTh B IPAKTHUYECKHX JeNax MO 3allUTe OKpY’Karolien
cpenpl;

BBIpakaTh CBOE OTHOILIEHHE K IPUPOJIE Yepe3 PUCYHKH, COUMHEHUSI, MOJIEIIH, TPOCKTHBIE PaOOTHI.

PasBuTue MoTHBaIMM K OBJIAJCHUIO KYJIbTYPOH aKTMBHOIO HCIOJb30BAaHMS CIOBapeil M OPyruX MOMCKOBBIX
CHCTEM.

OOyuaromuiics: CMOXeET:

OTPEAETISTH HEOOXOIMMBIE KITFOUEBBIE TIONCKOBBIE CJIOBA M 3aIIPOCHI;

OCYIIIECTBIISATH B3aUMO/IEHCTBUE C AIEKTPOHHBIMU ITOMCKOBBIMU CHCTEMAaMH, CIIOBApPSAMU;

(bopMupOBaTH MHOKECTBEHHYIO BBIOOPKY M3 MOMCKOBBIX HCTOYHUKOB JJIS1 OOBEKTHBU3AIMN PE3YIIHTATOB
MTOMCKa;

COOTHOCHUTB MOTy4EHHBIE PE3YyJIbTaThl TOWCKA CO CBOEH JIEATEIbHOCTHIO.



Kovmmynnkarusabie YV /I

1.

YMeHrne OpraHuM3oBbIBaTh y4eOHOE COTPYAHHMYECTBO ¥ COBMECTHYIO JICATEIBHOCTh C YYHTENEM U
CBEPCTHUKAMU; PadOTaTh MHIUBUAYAIBHO H B TPYIIIE: HAXOMUTh OOIEe pelICHUE U pa3peliaTh KOH(IUKTHI
Ha OCHOBE COTJIACOBAHMsI MO3WIUH W yuéTa WHTEpecoB; (OPMYIUPOBATh, apryMEHTHPOBATh M OTCTAUBAThH
CBOE MHEHHE.

OO0yyJaromuicst CMOXeT:

OIpEeIENIATh BOBMOXHBIE POJIM B COBMECTHOM AEATEIBHOCTH;

Wrparh ONpeleaEHHYIO pOJib B COBMECTHOM AESITEIIbHOCTH;

NPUHUMAThH TIO3UIHMIO cOOECeHUKA, TTOHUMAsl MO3WIMI0 APYroro, paszinyaTh B €ro peyd: MHEHHe (TOUKY
3pEHMSI), TOKA3aTENbCTBO (apryMEHTHI), (PaKThl; THITIOTE3bI, aKCHOMBI, TEOPHU;

OIIpENIeNIATh CBOM JICWCTBHS W ACHCTBUS MapTHEpA, KOTOpPBIE CIMOCOOCTBOBAIM HMJIM MPEHSTCTBOBAIH
MIPOAYKTUBHON KOMMYHHKALUH;

CTPOWTH MTO3UTHBHBIE OTHOIIICHHUS B TIpoIiecce y4eOHO! 1 IMO3HABATENBHOMN JIEATETbHOCTH;

KOPPEKTHO U aprymMCHTHPOBAHHO OTCTaMBaTh CBOIO TOUYKY 3pC€HUA, B JUCKYCCHUHM YMCETH BBIABHUI'ATh
KOHTPapryMeHTHl, nepedpasupoBaTh CBOIO MBICIH (BJIaieHHE MEXaHU3MOM 3KBUBAICHTHBIX 3aMEH);
KPUTHUYECKH OTHOCHTBHCS K COOCTBEHHOMY MHEHUIO, C JOCTOMHCTBOM ITPU3HABATh OIIMOOYHOCTH CBOETO
MHEHHS (€CTIM OHO TAaKOBO) M KOPPEKTUPOBATH €T0;

Ipeiarath ajJbTepPHATUBHOE PElIeHHe B KOH(QIMKTHON CUTYaIIHH;

BBIICIITH OOIIYIO TOUKY 3pEHHS B TUCKYCCHM;

JOTOBapUBATHCS O MPaBUJIaX U BOMPOCaX sl 00CYKICHHUSI B COOTBETCTBUH C MOCTABJICHHOW Iepes IPyMIion
3aj1auci;

OpraHM30BBIBaTh y4eOHOE B3aMMOJEHCTBHE B Ipymie (ONpeneiaTs oOLme [elIH, pacipeIessTh POy,
JOTOBapUBATECS APYT C APYTOM H T. 11.);

YCTPaHATh B paMKax JMAJIOra pa3pbIBbl B KOMMYHUKAIIUH, O0OYCIIOBJICHHbIE HEIOHUMAaHUEM/HETIPUATHEM CO
CTOPOHBI coOeceTHUKA 3a/1auH, (POPMBI HITH COIEPKAHUS TUAIIOTA.

YMeHre OCO3HAaHHO MHCIIONIb30BaTh PEUEBBIE CPEICTBA B COOTBETCTBUM C 3a7adyel KOMMYHUKALMM IS
BBIpaKEHHsI CBOUX UYBCTB, MBICIICH U TOTPeOHOCTEH ISl TNIAHUPOBAHUS M PETYJISIIUN CBOCH JEATEILHOCTH;
BJIaJIEHUE YCTHON U MHCbMEHHOU PEYBI0, MOHOJIOTMYECKONH KOHTEKCTHOU PEYbIO.

OOyyJarommics CMOXeT:

3.

OTIPEACIIATH 3a1a4y KOMMYHHUKAITUM U B COOTBETCTBUH C HEHM OTOMPATh PEUCBHIC CPEIICTRA,;

OTOMpaTh W WCIONB30BaTh PEUEBBIC CPEJCTBA B MPOIECCe KOMMYHUKAIMU C JAPYTHMMU JIIOABMHU (Malior B
rape, B MaJjioi rpynme u T. 11.);

TIPEJICTABJISTh B YCTHON MJIM MMUCbMEHHOHN (DopMe pa3BEPHYTHIN TJ1aH COOCTBEHHOW IEITEIBHOCTH;

co0JIF01aTh HOPMBI ITYOJIMYHOM PEYM, PerJaMEeHT B MOHOJIOI€ M JUCKYCCHHM B COOTBETCTBHU C
KOMMYHUKAaTUBHOM 3a7a4en;

BBICKa3bIBaTh 1 00OCHOBBIBATH MHEHHUE (CYKICHHE) 1 3allpAIlIUBaTh MHEHUE MAPTHEPA B PAMKaX TUAJIOTa;
MIPUHUMATh PEIICHUE B XOJIC IMAJIOra M COTJIACOBBIBATh €TI0 C COOCCETHUKOM;

CO03/1aBaTh MUCHhbMEHHBIC KIMINMPOBAHHBIC U OPUTHHAIBHBIE TEKCTHI C HCIOIBE30BAaHIEM HEOOXOIMBIX
PEYEBBIX CPEICTB;

WCIOJB30BaTh BepOaIbHbIe Cpe/CcTBa (CPEJICTBA JIOTHUECKON CBSI3M) JJISl BBIJICTICHUSI CMBICIIOBBIX OJIOKOB
CBOETO BBICTYIIJICHUS;

WCIOJB30BaTh HEBEpOAIbHEBIE CPEJICTBA WM HATJISJIHbIC MaTepHAIbl, TOJITOTOBJICHHBIC/ OTOOpaHHBIE 10T
PYKOBOZICTBOM yUHUTEIIS;

JIeNaTh OLEHOYHBIA BHIBOJ O IOCTIKEHHUH 1M KOMMYHUKAITUU HEITOCPEICTBEHHO ITOCIE 3aBEPIICHHS
KOMMYHUKATUBHOI'O KOHTaKTa U 00OCHOBBIBATH €TO.

dopMupoBaHNEe W  Pa3BUTHE KOMIICTCGHTHOCTH B O0JIACTM HWCHOJB30BaHUS HWH(POPMAIMOH-  HO-
KOMMYHHKAIIMOHHBIX TexHonoru# (nanee — WUKT).

OOyyJaromumics CMOXeT:

LIeJICHANTPABJICHHO HMCKAaTh W HCIIOJB30BaTh WH(OPMAIMIOHHBIC PECYPCHI, HEOOXOMUMBIC ISl PEIICHHS
y4eOHBIX U IPAKTHISCKUX 3aj1a4, ¢ moMoribio cpeacts UKT;

BBIOMPATh, CTPOUTH U HCIONB30BATh AJICKBATHYIO MH()OPMAIIMOHHYIO MOJEIb JUIS TIepelayd CBOUX MbICICH
CPEJICTBAMH €CTECTBCHHBIX U (POPMAJILHBIX SI3BIKOB B COOTBETCTBUH C YCJIOBUSIMA KOMMYHUKAIINH;

BBLICIIATH HH(POPMAIIMOHHBIA aCleKT 3aJadd, ONEepUPOBATh JAHHBIMH, HCIIOJIB30BATH MO- JIeNb PEIICHUS
3a7a4M;

UCIOJIb30BaTh KOMITBIOTEPHBIC TEXHOJOTHM (BKJIIOYasi BHIOOP aJCKBAaTHBIX 3a]1au€ WHCTPYMECHTAJIBHBIX
MIPOrPaMMHO-AIMAPATHRIX CPEJICTB U CEPBHUCOB) JUIA pelIeHUs WH()OPMAITN- OHHBIX U KOMMYHHKAITHOHHBIX



y4eOHBIX 33124, B TOM YHCJIC: BRIYHCIICHHE, HAITCAHHUE TIHCEM, COYMHEHUI, TOKIAI0B, pedepaTos, co3paHne
MpEe3CHTAUNN U OP.;

UCIIOJIb30BaTh MH()OPMAIIHIO C YIETOM STUYECKHUX U TPABOBBIX HOPM;

co3naBaTh HMH(MOPMAIIMOHHBIE PECypchl pasHOTO THMA W JUId  Pa3HBIX AayAUTOpHid, COOJIOAAaTh
MHPOPMAITMOHHYIO TUTHEHY U TIPaBUiIa UHPOPMAIIMOHHONW 0E€30MacCHOCTH.

IIpenmeTHbIMHU pe3yabTaTamMu o0ydeHusi pusuke B 7-9 Kiaaccax sIBJIASIOTCH:

(GopMuUpOBaHHE TPEICTABICHUN O 3aKOHOMEPHOW CBS3M M II03HABAEMOCTH SIBJIICHWHA MPUPOIBI, 00
OOBEKTHBHOCTH HAyYHOTO 3HAHHUS, O CHUCTEMOOOpasyiomed poiau (GHU3WKKA Uil Pa3BHTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJIOTMH; Hay4YHOTO MHPOBO33PEHHS KaK pe3ysibTara M3y4eHUs OCHOB
CTPOCHHS MaTepHU U (PYHIAMEHTAJIbHBIX 3aKOHOB (DH3UKH;

3HaHWsI O TPHPOAE BAKHEHIIMX (PHU3MUECKHX SBICHHH OKPYKAIOIIEr0O MHpa W TOHHMMaHHE CMBICTA
(PM3MYECKUX 3aKOHOB, PACKPHIBAIOIIMX CBSI3b H3YUCHHBIX SBJICHHIA;

(¢hopMUpOBaHUE TIEPBOHAYANBHBIX IPEACTABICHHA O (U3WYCCKOW CYIIHOCTH SIBJICHHHA IPUPOIBI
(MEeXaHWYeCKUX, TEIUIOBBIX, 3JEKTPOMATHUTHBIX M KBAaHTOBBIX), BHIAX MaTephH (BEIIECTBO W TOJeE),
IBIDKEHUH KakK CIIoco0€ CYIIECTBOBAaHHMS MaTEpPHH; YCBOCHWE OCHOBHBIX WIEH MEXaHUKH, aTOMHO-
MOJIEKYJISIPHOTO YYCHHS O CTPOCHHH BEIIECTBA, 3JIEMEHTOB OHJIEKTPOJMHAMHMKMA M KBAHTOBOW (DHM3UKH;
OBJIaJICHUE MTOHATUIHBIM aIllapaToM U CUMBOJIMYECKHM S3bIKOM (PU3HKH;

YMEHHSI TOJIb30BaThCsl METOJaMH HAYYHOTO HCCIICIOBAHUS SIBJICHHH MPUPOJbI, TIPOBOJUTH HAOIIOACHHS,
IUIAHUPOBATh W BBINOJHATH OKCIIEPUMEHTHI, 00pabaThiBaTh pe3yJbTaTbl W3MEPEHHH, IPEICTaBISTh
pe3yibTaThl U3MEPEHHH C MOMOIILI0 TabiuIl, rpagukoB U GopMyl, OOHAPYKHUBATh 3aBUCHMOCTH MEXKIY
(GU3MYECKUMH BEJTMYMHAMH, OOBSCHSTH MOJYYEHHBIC PE3yJIbTaThl M JEJaTh BHIBOJBI, OLICHUBATH TPAHHIIBI
MOTPEIIHOCTEN Pe3yIbTaTOB U3MEPEHHIA;

YMEHHSI IPUMEHSTh TEOpPEeTHYECKUe 3HaHHS MO (U3MKEe Ha IMPAaKTHKe, pemarh (u3nueckwe 3anadu Ha
NPUMEHEHHUE TIOTyYCHHBIX 3HAHHI;

YMEHHSI ¥ HaBBIKM NPHUMEHATH TOJNyYCHHbIC 3HAHHS U OOBSCHEHHS MPUHIIUIIOB JCHCTBUS BasKHEHIIMX
TEXHHYECKUX YCTPOWCTB, (pabOThl) MAalIMH M MEXaHW3MOB, CPEICTB TEPEIBIKEHHS W CBSI3H, OBITOBBIX
npuOOpPOB, MPOMBIIUIEHHBIX TEXHOJOTHYECKUX MPOLECCOB, PEIICHUS MPAKTUYECKUX 33/1a4 MOBCEIHEBHOU
KHM3HM, oOecrieueHus OE30MacHOCTH CBOCH JKU3HM, PAlMOHAIBHOTO TPHPOIONOIB30BAHUS M OXPaHBI
OKPY’KalOIEH Cpe/Ibl; BIMSHUS TEXHUUSCKUX YCTPONCTB Ha OKPYIKAIOIIYIO CPELLY;

OCO3HaHME BO3MOXHBIX TIPHYMH TEXHOT€HHBIX M SKOJOTHYECKUX KaracTpod.

OCO3HaHWE HEOOXOJUMOCTH TIPUMEHEHHS JOCTIDKCHHH (H3UKH ¥ TEXHOJNOTMH Uil  palyOHAIBHOTO
MPUPOIOTIOTH30BAHMS;

OBJIaJICHUE OCHOBaMH O€3011aCHOTO HCIOJIB30BAHMS €CTECTBEHHBIX M HMCKYCCTBEHHBIX DJIEKTPUYECKHX H
MarHUTHBIX TTOJIEH, HIEKTPOMAarHUTHBIX U 3BYKOBBIX BOJIH, €CTECTBEHHBIX M HCKYCCTBEHHBIX HOHH3UPYIOIIUX
U3JTy4eHUI BO M30ekKaHUEe UX BPEIHOIO BO3CHCTBIS HA OKPYKAOIIYIO CPEy U OPraHHM3M YeJIOBEKa;
(dopmupoBaHue yOekIeHHS B 3aKOHOMEPHOW CBSI3U U MTO3HABAEMOCTH SIBJICHUI MPUPOJIBI, B O0BEKTUBHOCTH
HaY4YHOI'O 3HAHMS, B BBICOKOA LIECHHOCTH HAYKU B Pa3BUTUU MAaTEPUaIbHONW U 1YXOBHOM KYJBTYPBI JIHOACH;
Pa3BHUTHE TEOPETHYECKOI0 MBIIUICHHUS HAa OCHOBE (DOPMUPOBAHMS YMEHHI yCTaHABJIUBAThH (DAKThI, Pa3InyaTh
NPUYUHBI M CJIEJCTBHS, CTPOMTh MOJEIM W BBIJBHIaTh TUIOTE3bl, OTHICKUBATH M (OPMYIMPOBATH
JIOKA3aTeJIbCTBA BBIIBUHYTBIX THUIIOTE3, BBIBOJUTH M3 AKCIHEPHMEHTAIBHBIX (DAKTOB M TEOPETUYECKUX
MoJenell pu3nYecKue 3aKOHbI;

pa3BUTHE YMEHHS IJIAHHPOBATh B TMOBCETHEBHOW JKM3HU CBOM JCHCTBHS C NPUMECHEHHEM IIOJyYCHHBIX
3HAHMI 3aKOHOB MEXaHHKH, 3JIEKTPOINHAMUKH, TEPMOMHAMUKH U TETUIOBBIX SBJICHUH C IIENbI0 cOepeKEeHHS
3I0POBBSI;

(dopMupoBaHHE MPEACTABICHUH O HEPAMOHAIBHOM HMCIONB30BAHUH TIPUPOIHBIX PECYPCOB W SHEPIHH,
3arpsA3HEHUH OKPYKAIOIIEH Cpe/ibl KaK CIIEICTBHE HECOBEPIICHCTBA MAIMH ¥ MEXaHU3MOB.
KOMMYHUKATUBHBIC YMEHHUS: JOKIAIBIBATh O PE3yJbTaTaxX CBOETO MCCIIEAOBAHUS, y4aCTBOBATh B IUCKYCCHH,
KpPaTKO M TOYHO OTBEYAaTh Ha BOIPOCHI, HCIOJB30BATH CIPABOYHYIO JIMTEPATypy M JPyrue UCTOYHHUKH
WH(pOPMAITUH.

BbInyCKHUK HAYYHUTCH:

cobiro1aTh MpaBuiIa OE30MaCHOCTH U OXpaHbl TpyJAa MpHU padboTe ¢ yueOHbIM U J1a00paTOPHBIM 00OPYIOBaHUEM;
MOHMMATh CMBICTT OCHOBHBIX (DPM3MYECKHX TEPMHHOB: (hH3MUYECKOe Telo, Gu3mdeckoe sBieHne, hundeckas
BEJIMYMHA, €AUHULBI U3MEPEHHUS;



pacro3HaBaTh IMPOOJEMBI, KOTOPbIE MOXKHO PpEIIUTh TPH IMOMOIIM (H3MYECKUX METOIOB; aHAIN3HPOBAThH
OT/EJIbHBIEC ITAIBI TPOBEICHUS UCCIIEI0BAHUI 1 HHTEPIPETHPOBATH Pe3yIbTaThl HAOIIOICHUI U OTIBITOB;

CTaBUTh ONBITHI MO HCCICIOBAHHIO (PM3WYECKUX SBJICHUHA WM (H3UYECKUX CBOMCTB Tel 0€3 HMCIOJIb30BaHUS
MPSIMBIX U3MEPEHUI; TTpH 3TOM (POpMyIHpOBaTh podiieMy/3anady y4e0HOTro SKCIIEPUMEHTa; COOUPAaTh YCTAHOBKY U3
MPEATIOKEHHOT0 000PYI0BAHHS; IPOBOAUTH OMBIT U (POPMYIIMPOBATH BBIBOJIBI.

[Mpumeuanue. Ilpu mpoBeneHnu ucciaeqoBaHUs (U3MUECKUX SIBICHUH M3MEPUTENbHBIE MPUOOPHI UCIONIB3YIOTCS
JHIIb KaK JAaTYMKA M3MEPEHHs (PU3MYSCKUX BEJIMYMH. 3alMCH MOKA3aHMI MPSIMBIX M3MEPEHHH B ATOM Cllydae He
TpeOyercs.

MOHMMATh POJIb SKCIIEPHIMEHTA B TIOJTyYeHHN HAyIHOW HH(pOpMAIINH;

MPOBOIUTH MpsIMbIe HW3MEpPEeHUs (U3MUECKUX BEJIMYMH: BpeMs, pacCTOSHUE, Macca Tella, 00beM, CHIIa,
TeMIeparypa, arMoc(epHOoe HaBIeHHE, BIAKHOCTH BO3/1yXa, HANpSHKEHHWE, CHJIA TOKA, PaMalMoOHHBIA (OH (C
UCIIOJIb30BaHUEM JIO3MMETPA); TMPU ITOM BBIOMPATH ONTUMAIBHBIA CIIOCOO M3MEPEHHS W MCIIONB30BaTh MPOCTEUIINE
METO/IbI OLICHKH MOTIPEIIHOCTEH U3MEPEHNUH.

IMpumeuanue. Jlrobast yueOHas mporpamma JOJDKHA OOECTeYMBATh OBJIAJICHUE TPSMBIMH H3MEPEHHSIMH BCEX
MEPECUNCICHHBIX (I)I/ISI/I‘ICCKI/IX BCJIMYMH.

MIPOBO/IUTH UCCIICIOBAHUE 3aBUCHMOCTEH (PU3NYECKHUX BEJMYMH C HCIOIb30BAHUEM TPSMBIX H3MEPSHUI: TIPU 3TOM
KOHCTPYHPOBATh YCTaHOBKY, (DMKCHPOBATh PE3yJbTaThl MOIyYCHHOW 3aBUCHMOCTH (M3MYECKHX BEIMYMH B BUJC
TaluI U rpaMKOB, AETATh BEIBOJBI 110 PE3YJIbTaTaM HCCIICTOBAHMS;

IPOBOAUTH KOCBEHHBIE M3MEpEeHHs (HU3MYECKUX BEIMYMH: TIPH BBINOJIHEHWM HW3MEpPEeHu cobuparh
IKCIIEPUMEHTAJIBHYIO YCTAHOBKY, CJEAys NPEUIOKCHHOW WHCTPYKLIUH, BBIYUCIATH 3HAUCHUE BEJIMYMHBI H
aHaJIM3UPOBATH MOTYYEHHBIE PE3YIIBTATHI C YUYETOM 3aJaHHON TOYHOCTH M3MEPEHHH;

aHAJIM3UPOBATh CUTYAllUM NPAaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa, y3HaBaTh B HUX IPOSBICHUE H3YyYCHHBIX
(bU3MYECKUX SBIICHUI WM 3aKOHOMEPHOCTEH U MPUMEHSATh UMEIOIINECS 3HAHUS TSI UX OO BSICHEHUS;

MOHMMATh TPHUHIMIBI ACHCTBUS MAalIWH, NMPUOOPOB W TEXHWYECKHX YCTPOMCTB, YCJIOBHA HX O€30MacHOro
UCIIOJIb30BAaHHMS B IIOBCETHEBHOM JKH3HU;

UCTIONIB30BAaTh IPH BBIOJHEHWH YYeOHBIX 3a/ad HAYYHO-TIOMYJBIPHYIO JIUTEPATYpy O (U3MUYECKUX SIBICHUSX,
CIIpaBOYHbBIC MaTepUalibl, pecypchl IHTepHEeT.

BbINyCKHUK MOJYYUT BO3MOKHOCTb HAYYUTHCH:

OCO3HaBaTh I[EHHOCTh HAYYHBIX UCCJICIAOBAHUM, pOJb (PU3UKK B PACHIMPEHUU TPEICTABICHUNA 00 OKpYXKaIOIIEM
MUpE 1 €€ BKJIAJI B YIIy4IIeHHEe KadyecTBa KHU3HHY;

UCIIOJTb30BaTh MPUEMBI IOCTPOCHHS (PHU3MYECKUX MOJIETICH, MOUCKa B (hOPMYITHUPOBKH JI0KA3aTEIILCTB BBIABUHYTHIX
THIIOTE3 U TEOPETHYECKUX BHIBOJIOB HAa OCHOBE SMIMPUIECKH YCTAaHOBIICHHBIX (DaKTOB;

CpaBHHMBaTh TOYHOCTb M3MEPEHHs (PU3MYECKHX BEJIMYMH 10 BEJIMYMHE MX OTHOCHTEIIBHOW MOTPENIHOCTH TPH
MPOBEICHUH TPSMBIX U3MEPEHUIA;

CaMOCTOATCJIBHO IMPOBOJNTH KOCBCHHBIC U3MEPCHUA U HCCICIOBAHUA (bI/ISI/I‘IeCKI/IX BCJIMYHUH C HCIIOJIB30BaHUEM
Pa3NUYHBIX CIIOCO00B M3MepeHUs (U3MUECKUX BEIMYMH, BBHIOMPATh CPENCTBA M3MEPEHHS C y4ETOM HEeOOXOIMMOii
TOYHOCTH M3MEpEHHH, 0OOCHOBBIBATH BBIOOpP CIIoc00a M3MEPEHHs, aJIEKBAaTHOTO IOCTABJICHHOW 3a/ade, MPOBOAUTH
OLICHKY JIOCTOBEPHOCTH MOJTYyYEHHBIX PE3yJIbTAaTOB;

BOCIIpUHUMATh HMH(OPMAIMIO (H3HIECKOr0 COACPKAHUS B HAyYHO-TIOMYJSIPHOM JIMTEpaType M CPeAcTBax
MaccoBOi MH(pOpPMaINU, KPUTHYIECKH OLCHUBATH MOIYYCHHYIO HH(OPMALHUIO, aHATU3UPYS €e COAEpKaHNe U JTaHHbIC
00 UCTOYHHKE HH(POPMALINH;

co37aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOIIEHHS O (DU3MUECKUX SBICHHUSIX HA OCHOBE HECKOJIBKUX
UCTOYHMKOB HMH(OpPMAIMH, COMPOBOXKIATh BBICTYIUICHHE IIPE3CHTAllMel, YYUTBIBAas OCOOCHHOCTH AayIUTOPHH
CBEPCTHHKOB.

Mexanuyeckue siBJECHUSA
BheInyCKHUK HAy4YHUTCH:

pacro3HaBaTh MEXaHHYECKUE SIBICHUS M OOBSCHSATH Ha OCHOBE MMEIOIIUXCS 3HAHWH OCHOBHBIC CBOMCTBA HIIH
YCIIOBHS IPOTEKAHUS STHUX SBJICHUI: paBHOMEPHOE M HEPABHOMEPHOE JBI)KEHNE, PABHOMEPHOE M PaBHOYCKOPEHHOE
MPSMOJIMHEWHOE JIBHYKCHUE, OTHOCHUTEIBHOCTh MEXaHWYECKOTO JBHIKCHHSI, CBOOOJHOE MaJCHUE TeJ, PaBHOMEPHOE
JBHKEHUE IO OKPY>KHOCTH, MHEPIHS, B3aHMOJCHUCTBUE TEJI, PEaKTUBHOE JBIDKCHHE, Iepeqada JaBJICHUsS TBEPAbIMU
TeJaMH, >KUIKOCTSIMA W Ta3aMu, arMOc(epHOe IaBJlieHHWE, IUIaBaHHE TeJ, PaBHOBECHE TBEPIBIX TeJ, MMEIOIUX
3aKpeIJICHHYIO OCh BpallleHHs], Koje0aTelIbHOE IBUKCHUE, PE30HAHC, BOTHOBOE JIBIIKEHHUE (3BYK);

ONUCHIBATh M3y4YECHHBIE CBOMCTBA TN M MEXaHWUYECKHE SBICHUS, WCIONB3ysd (HU3WYECKHE BEIMYMHBI ITyTh,
nepeMelnieHne, CKOpocTb, YCKOpPeHHe, Teprojl 00palleHns, Macca Teja, MIOTHOCTh BEIIECTBa, Cuia (CHia TSHKECTH,
CHJIa YNPYTOCTH, CHJIa TPEHHs), JaBJICHWE, WMITYJILC Tela, KHHETHYeCKas JSHEeprus, MOTCHIMAJbHAas SHEprus,
MeXaHW4Yeckas pabora, MexaHudeckas MomHocTh, KIIJ] mpu coBepiieHnn pabOThl ¢ HCHOIB30BAHHEM IPOCTOTO
MEXaHU3Ma, CHJIa TPeHU S, aMILUTY/Ia, TIEPUO U YacTOTa KoJeOaHui, ITIMHA BOJHBI X CKOPOCTH €€ PacIpOCTpaHCHHUS;
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IIPH ONMHUCAHUH MPABIJILHO TPAKTOBATh (DPU3MUECKUI CMBICI MCHOJIBb3YEMBIX BEMUMH, UX O0O03HAYEHHUS M €TUHHULIBI
U3MEpeHus, HaXOANUTH (HOPMYJIBI, CBSA3BIBAIONIME TAaHHYIO (PH3HUECKYIO BEIMUNHY C JPYTMMH BEJIMYMHAMH, BBIYUCIISATD
3Ha4YeHUe (PU3NIECKON BETMUNHBL,

aHAJIM3UPOBATh CBOWCTBA TEJl, MEXAaHWYECKHE SBJICHHUS U IIPOLECCHI, WCIONB3YS (HU3MIECKUE 3aKOHBL 3aKOH
COXpaHeHHUs SHEPrux, 3aKOH BCEMUPHOTO TATOTEHUSI, IPUHIMII CYTIEPIO3UIIAN CUJI (HAXOXKIEHHE PaBHOICHCTBYIOLIeH
cuibl), I, II u 111 3akonsr HeroToHa, 3aK0H cOXpaHEeHUsT UMITYyJIbca, 3aK0oH I 'yka, 3akoH [lackans, 3akoH Apxumena; mpu
3TOM pa3iInvaTrh CIOBECHYIO0 (OPMYIMPOBKY 3aKOHA U €TO MaTeMaTHYeCcKOe BBIPaKEHHE;

pa3nuyaTh OCHOBHBIE MPU3HAKK U3YyYCHHBIX (PU3MUECKUX MOJEJel: MaTeprallbHasi TOUKa, HHepIMalibHasl cUucTeMa
OTCYETa;

peliaTh 3aJa4d, UCTONb3Ysl (GU3NUECKUE 3aKOHBI (3aKOH COXpPAHEHHUS! SHEPruH, 3aKOH BCEMHUPHOTO TSATOTEHHS,
npuHumn cyneprozuuuu cuil, I, 1T u 11 3akonsl Her0TOHA, 3aKOH COXpaHEHHUsI UMITYJIbCa, 3aKOH I'yka, 3akoH Ilackas,
3aKOH ApxuMena) U (OpMYIIbl, CBS3bIBAaroONIe (U3NYECKUE BEIMYHMHBI (ITyTh, CKOPOCTh, YCKOpPEHHE, Macca Telna,
IJIOTHOCTh BEIIECTBA, CHJIA, [JABJICHWE, HMIIYJIbC Te€Ja, KUHETHYEeCKass »SHEPrus, IOTeHIHaIbHAas 3HEPrus,
MexaHuueckast pabora, MexaHudeckass MomHocTh, KIIJ[ mpocroro mexaHu3ma, cuia TpPEHHsI CKOJNbXEHHUS,
K093 (PUIIMEHT TpeHUs, aMIUTUTY/a, TIEPUOJ] U YaCTOTa KOJIeOaHH, ITIFHA BOJHBI M CKOPOCTh €€ PacpOCTPaHEHHsI): Ha
OCHOBE aHajHM3a YCJIOBHs 3aJayd 3alMChIBATh KPaTKOE YCIOBHE, BBIICIATH (U3WYECKUE BEIMUYHMHBI, 3aKOHBI H
¢dbopMynbl, HEOOXOIMMBIE Ul €€ PEIIeHHs, IPOBOJUTh PacUyeThl M OLEHMBATh PEAJbHOCTH IOJYYEHHOTO 3HAYCHUS
(pM3MYECKOM BEINYMHBI.

BBINYCKHUK MOJYYUT BO3MOKHOCTb HAYYUTHCH:

UCIIONIb30BaTh 3HAHMS O MEXAaHWYECKHX SIBJIICHUSAX B MOBCEHEBHOM JKU3HM Ui oOecreueHus 0e30MacHOCTH MpU
oOpameHu ¢ MnpudOpaMH M TEXHUYECKUMH YCTPOMCTBAMH, Ui COXPAHEHHUS! 3J0pOBbSl U COONIOACHUS HOPM
9KOJIOTMYECKOT0 TOBEIEHUS B OKPYKAaIOLIeH cpene; MPUBOIUTH IMPUMEPHl MPAKTHYECKOTO HCIOIb30BAHUS
¢bu3MUecKUX 3HAHUI O MEXaHHMYECKUX SIBICHHUSIX M (PU3NUECKHUX 3aKOHAX; TPUMEPHI UCIIOIb30BAHUS BO30OHOBIISIEMBIX
HCTOYHHKOB 3HEPIUH; SKOJIOTUUECKUX ITOCIEACTBUI UCCIeTOBAHUS KOCMUUECKOTO IPOCTPAHCTB;

pa3nuyaTh TPaHUIbl MPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, MIOHMMATh BCEOOIMI XapakTep (QyHIaMEHTAIbHBIX
3aKOHOB (32KOH COXPaHEHHSI MEXaHMYECKON SHEPrUM, 3aKOH COXPaHEHHs MMITYJIbCa, 3aKOH BCEMHUPHOTO TATOTEHUS) U
OTPaHUYEHHOCTH MCIIOIb30BaHMS YaCTHBIX 3aKOHOB (3aKkoH [ 'yka, ApxumMena u ap.);

HAXOJUTh a/ICKBAaTHYIO TPEUIOKEHHOM 3a7ade (PU3MUECKyl0 MOJeNb, pa3pemarb MnpolbieMy Kak Ha OCHOBE
MMEIOMIMXCS 3HAHWU 10 MEXaHWKE C MCIONb30BaHMEM MAaTeMaTHYecKOro ammapara, Tak W MpH MOMOIIM METOJI0B
OLICHKU.

TemoBble siBJICHUSA
BbpinyCKHUK HAYyYHTCH:

pacro3HaBaTh TEIUIOBBIE SIBJIEHHUS M OOBACHATH Ha 0a3e MMEIOIMXCS 3HAHUW OCHOBHBIE CBOMCTBAa MJIM YCJIOBHS
POTEKaHUsl OTUX sBIeHHA: auddy3us, u3MeHeHHe oObeMa Ten MpU HArpeBaHuW (OXJaKACHUH), OOJbINas
C)KMMAeMOCTh Tra30B, Majas CXXMMAeMOCThb >XMAKOCTEH M TBEpHBIX TeJ; TEIJIOBOE paBHOBECHE, HCIIapeHHe,
KOH/IEHCAlUsl, TUIABJICHUE, KPUCTAJUIM3ALMs, KUIEHHE, BJIAXKHOCTh BO3JyXa, Pa3lIMUHbIE CIIOCOOBI TeIIoNepenaqyu
(TeHHOHpOBOﬂHOCTb, KOHBCKIIU, I/ISHy‘IeHI/IE), arperaTrHpi€ COCTOAHUSA BCHICCTBA, IIOIJIOIICHUE JSHCPIruv Ipu
WCHapeHNH KUAKOCTU U BBIIEJICHHE €€ TIPH KOHJIEHCALH Napa, 3aBUCUMOCTh TEMIIEpaTypbl KUIICHHS OT IABJICHUS;

ONUCBHIBATh W3y4YECHHBIC CBOWCTBA TEJ M TEIJIOBBIC SBICHUS, MCHONB3YS (DU3MUECKHE BEIMUYMHBI: KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSSI SHEPrHsi, TeMIeparypa, yAelbHas TEIJIOEMKOCTh BELIECTBA, YACTbHAs TEIUIOTa ILUIaBJICHHS,
yaelbHas TemJoTa MapooOpa3oBaHMs, yIeNbHas TEIIoTa CrOpaHHs TOIUIMBA, KOA()(UIMEHT MOJIe3HOro NeHCTBUS
TEIUIOBOTO JIBUTATENSA; MPHU ONMCAHWHU TMPABHIIBHO TPAKTOBATH (PM3MUYECKHNA CMBICI HCIIONB3yEMBIX BEIMYMH, HX
0003HAYeHUSI W EAMHMIBI HM3MEPEHHUs, HAXOAUTh (OPMYJbI, CBS3bIBAIOIIME JAHHYIO (HM3UYECKYI0 BEIMYMHY C
JPYTMMU BEINYMHAMH, BBIYNCIATH 3HAYEHUE (DH3MUECKON BETMUNHBL;

aHAJM3UPOBATh CBOKMCTBA TeJ, TEIUIOBBIE SBJICHUS M TPOLECCHI, HCIIONb3yS OCHOBHBIC IOJOKEHHSI aTOMHO-
MOJIEKYJISIPHOI'O YUEHUS O CTPOSHUH BELIECTBA U 3aKOH COXPaHEHUs 3HEPIUu;

pa3nuyaTh OCHOBHBIC MPU3HAKHA M3YUYEHHBIX (PU3HMUECKUX MOJIEIEeH CTPOSHHsI Ta30B, JKUIKOCTEH U TBEPIbIX TET,

MPUBOINTH MIPUMEPHI TPAKTHIECKOTO HCIOMB30BaHMS (PU3MYECKUX 3HAHUH O TEIUIOBBIX SBIICHHSX;

pelaTh 3aayd, MCIONb3YS 3aKOH COXPaHEHHs SHEPTrUH B TEIJIOBBIX Mporeccax M (opMysbl, CBS3bIBAIOIINE
¢du3nyecKkne BEeIMYNHbI (KOIMUYECTBO TEIUIOTHI, TEMIIEPATypa, yAeIbHas TEIUIOEMKOCTh BEIECTBA, YACIbHAs TEIIoTa
IIJIaBJICHUS, yIIeJIbHAs TEIJIoTa Mapoo0pa3oBaHus, yAeslbHasl TEIJIOTa CrOpPaHUs TOIUIMBA, KO3((UIMEHT MOIE3HOro
JIEWCTBUSI TETJIOBOTO JBUTATElNsl): HA OCHOBE aHajlM3a YCJIOBHS 3a/laud 3allMChIBaTh KPATKOE YCIOBWE, BBIACISTH
¢du3nUecKne BEIMYMHBI, 3aKOHBI U (OPMYJIBI, HEOOXOAMMBIE IJISi €€ PEeIICHHs, MPOBOAUTH pacdeThl M OICHWBAThH
pearbHOCTh MOMYYEHHOTO 3HaYeHUsT (PHU3MUECKON BEIMYUHBI.

BbINyCKHUK MOJYYUT BO3MOKHOCTb HAYYUTHCH:

WCMOJNb30BaTh 3HAHUS O TEIUIOBBIX SIBJICHUSIX B IMOBCEAHEBHOW >KM3HMU Ui OOECIEUeHHUs] OE30MacHOCTH IPH

o0palIeH!y ¢ MpuOOpaMu M TEXHUUYECKUMH YCTPOMCTBAMH, IJIsI COXPAaHEHHS 3I0pPOBBSI U COOJIIOACHHUS HOPM
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9KOJIOTMYECKOT0 TIOBEACHUSI B OKPYXKAIOLIeH cpeie; MPUBOOUTH MPHUMEPHl SKOJOTMYECKHX ITOCJIEACTBHNA PabOThI
JBUTaTesied BHYTPEHHET0 CropaHus, TEIVIOBBIX U THIPO3JIEKTPOCTaHIUI;

pa3nuyarh TPaHUIBl IPUMEHUMOCTH (U3HUECKUX 3aKOHOB, MOHUMATh BCEOONIM XapakTep (pyHIaMeHTaIbHBIX
(¢U3MUECKNX 3aKOHOB (3aKOH COXpPAHEHHS SHEPrUH B TEIJIOBBIX IpoIeccax) W OrPaHHYEHHOCTh HCIIOJIL30BAHMUS
YaCTHBIX 3aKOHOB;

HAXOJUTh a/ICKBAaTHYIO MPEUIOKEHHOM 3amade (PU3MUECKyl0 MOJelb, pa3pemarb MnpolieMy Kak Ha OCHOBE
MMEIOIINXCA 3HAaHUM O TEIUIOBBIX SABJIEHMSX C HCIOJIb30BAHMEM MAaTeMaTHYeCKOro ammapaTa, TaKk U MPH TOMOLIH
METOJIOB OLIEHKH.

3JI€KTpI/I‘-IeCKI’Ie N MAarHuTHbBIC ABJICHUSA

BbInyCKHUK HAYYHUTCH:

pacro3HaBaTh IJICKTPOMArHUTHBIC ABJICHUA U O6T)SICHHTI) Ha OCHOBE NMCIOIINXCA 3HAHUHM OCHOBHBIE CBOMCTBA MM
YCIIOBHSI TPOTEKAHWsI 3TUX SBJICHUN: DJCKTPU3ALUs TeJ, B3aUMOJCHCTBHE 3apslOB, 3JEKTPUUECKHH TOK U €ro
JEHCTBHS (TEIIOBOE, XMMHYECKOE, MAarHUTHOE ), B3aUMO/ICHCTBHE MATHUTOB, 3JICKTPOMAarHUTHAS UHIYKIIHS, CHCTBUC
MarHuTHOT'O MOJIS1 HA IIPOBOAHUK C TOKOM U Ha JABMIKYIIYIOCS 3apsDKEHHYIO YacTHILY, NEMCTBUE 3JIEKTPHYECKOTO OIS
Ha 3apsOKCHHYIO 4YaCTHLy, JJICKTPOMArHUTHBLIC BOJIHBI, HpﬁMOJ’[I/IHGﬁHOC pacopoCTpaHCHUE CBETA, OTPAXKCHUC U
MIPEJIOMJIEHUE CBETA, AUCIICPCHS CBETA.

COCTaBJIATH CXEMbI SJICKTPHUUYECKUX ILeTed C IOCeI0BaTeIbHbIM M IMapajUle]bHbIM COCAMHEHHEM BJIEMEHTOB,
pasnuuasi yCIOBHBIE O0O3HAYEHHsI JIEMEHTOB SJIEKTPHUYECKUX LieTel (MCTOYHMK TOKa, KII0Y, PE3HCTOp, peocTart,
JIAMITOYKa, aMIIEPMETP, BOIBTMETP).

UCTIONIb30BaTh ONTHYECKUE CXEMBI IS TMOCTPOCHHS M300pa)KeHWH B IUIOCKOM 3€pKaje M coOMparomield JmH3e.

OIKCBHIBATh W3YYEHHbIE CBOWCTBA TEJI M AJIEKTPOMATHUTHBIC SBIICHUS, UCIONB3YsS (PU3HUYECKHE BEINYMHBL:
ANMEKTPUYECKUH 3apsi, CHJIa TOKA, JEKTPHIECKOE HAIPsHKEHNE, JIEKTPHIECKOE COMPOTUBIICHUE, YAETbHOE
COIPOTHBIICHUE BEILECTBA, PabOTa 3JIEKTPUUECKOI0 OIS, MOLIHOCTh TOKa, (POKYCHOE PAacCTOSHUE M ONTHYECKAs CHIIa
JIMH3BL, CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, JIIMHA BOJHBI M YaCTOTA CBETA; IIPH OMHCAaHUHU BEPHO TPAKTOBATh
(U3MYECKUI CMBICI UCTIONb3YEMbIX BEJIMYMH, UX O003HAYEHHS W €IMHUIIBI U3MEPeHHS; HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIOIIME AaHHYIO GUZMUECKYIO BEIMYHMHY C IPYTUMH BEIMUYHMHAMHU.

aHaJIM3UPOBATH CBOWCTBA TEJ, HJIEKTPOMArHUTHBIC SIBIICHUS W TPOLECCH, UCTIONB3YS (PH3MUECKHE 3aKOHBIL: 3aKOH
COXpaHEHHUs NIEKTPUUECKOro 3apsija, 3akoH OMa Juist yuacTka 1enu, 3akoH JIxoynsa-JIeHna, 3akoH NpsIMOIMHEHHOrO
pacrpocTpaHeHHsI CBETa, 3aKOH OTPaKEHHS CBETA, 3aKOH IPEJIOMJICHHS CBETa; MPH 3TOM Pa3IHYaTh CIOBECHYIO
(hOpMYIHPOBKY 3aKOHA M €T0 MaTEMaTHYECKOE BBIpaKEHHE.

MPUBOAUTH TMPHUMEPHl MPAKTUYECKOTO HCHONBb30BaHMS (U3MUYECKUX 3HAHUN O D3JICKTPOMArHUTHBIX SIBJICHHSIX

pelaTh 3a7a4yu, UCHoJb3ys (Qu3nueckre 3aKoHbl (3akoH Oma Juis ydacTka menu, 3akoH Jlxoynsa-Jlenua, 3akoH
MPSIMOJIMHEWHOT'O PACHpPOCTPAaHEHUS CBETa, 3aKOH OTPaKCHHsI CBETa, 3aKOH MPEJIOMJICHHUS cBeTa) U (popmydbl,
CBsI3bIBaOLME (PU3MUYECKHE BEIMUYHMHBI (CUJa TOKa, HJIEKTPHUECKOE HAMNpsDKEHHE, 3JIEKTPHUYECKOE COMPOTHBIICHHE,
yIEJIbHOE CONPOTHBIIEHHE BEIIECTBA, paboTa 3JIEKTPUYECKOro IMOJIs, MOIIHOCTh TOKA, (POKYCHOE pacCTOSHUE U
OITHYECKAs] CHJIa JIMH3bI, CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M 4acToTa cBeTa, (OpMysbl pacuera
ANEKTPUUECKOT0 CONPOTUBIIEHUS NPU MOCIIEN0BATEIbHOM U MapauleIbHOM COEIMHEHMH MPOBOIHHUKOB): HA OCHOBE
aHaJM3a YCJIOBHS 3a/laud 3allMChIBATh KPaTKOE YCJIOBHE, BBUICIATH (PU3UYECKUE BEIWYMHBI, 3aKOHBI M (OPMYIIBL,
HE0O0XOIUMBIE ISl €€ PELICHUS], TPOBOJUTH PACUeThl U OLEHHUBATH PEAIbHOCTD HOIyYEHHOTO 3HAYCHHUS! (PU3UUYECKOM
BEJIMYMHBI.

BBINYCKHHUK MOJYYUT BO3MOKHOCTh HAYYUTHCH:

HCIOJIb30BaTh 3HAHHSI 00 AJIEKTPOMArHUTHBIX SIBICHUSX B MOBCEJHEBHOW >KU3HU A1 oOecrieyeHns 0€30MacHOCTH
npu oOpamieHny ¢ MpudopamMu M TEXHUYECKMMH YCTPOMCTBAMH, IUISI COXPAHEHMS 370pOBbS M COOJIONEHUS HOPM
9KOJIOTMYECKOT0 MIOBEICHHSI B OKPY’KAIOIIEH cpe/ie; MPUBOAUTE IPUMEPHI BIUSHUS 3JIEKTPOMArHUTHBIX U3Ty4eHUH Ha
KHBBIE OPraHU3MBI;

pa3nuyaTh I'paHUIbl TPUMEHUMOCTH (HU3MYECKHX 3aKOHOB, MOHMMATh BCEOONIMH XapakTep (hyHIaMEHTaJIBHBIX
3aKOHOB (3aKOH COXpaHEHHsI 3JIEKTPUUYECKOTO 3apsaa) U OTPaHUUEHHOCTh WCIOJB30BAaHMS YAaCTHBIX 3aKOHOB (3aKOH
Owma mnst yaactka 1ienu, 3akoH J[xoyis-Jlenma u ap.);

HCIOJIBb30BaTh MPHEMBI MIOCTPOSHUSI (PU3NUECKUX MOJIeNel, morcka U (GOpMYIMPOBKU JOKA3aTENbCTB BBIIBUHYTHIX
THIIOTE3 U TEOPETHYECKUX BHIBOJIOB HA OCHOBE SMIIMPUIECKH YCTAHOBIICHHBIX (DaKTOB;

HAXOJMTh a/ICKBAaTHYIO TNPEUIOKEHHOH 3amade (PU3MUECKyl0 MOJelb, pa3pemarb MmpolieMy Kak Ha OCHOBE
MMEIOMIMXCSA 3HaHUM 00 AIEKTPOMAarHUTHBIX SIBJICHHSIX C HCIOJIb30BaHMEM MaTeMaTHYeCKOro ammapara, Tak U IpH
TTOMOIIY METO/IOB OLICHKH.

KBaHTOBbDIE IBJICHUS
BbpInyCKHMK HAYy4YUTCHA:
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PacIo3HaBaTh KBAHTOBBIC SIBJICHUS M OOBSCHATH HA OCHOBE MMEIOIMXCS 3HAHMI OCHOBHBIE CBOMCTBA MJIM YCIIOBHS
MPOTEKAHUS 3TUX SBJICHUH: €CTECTBEHHAs U HCKYCCTBEHHAs! PaJOaKTHBHOCTb, O.-, - ¥ Y-U3IIy4eHHs], BOBHUKHOBEHUE
JIMHEWYaToro CIEeKTpa N3ITydeHHs aTOMa;

ONMCBIBATh M3YUCHHBIC KBAHTOBBIC SIBJICHUS, UCIOIB3ys (PU3MUECKHE BEJMYMHBI: MAaCCOBOE YMCIIO, 3apsI0BOE
YHCIIO, TEPHOJ IOJypachaja, SHeprust (HOTOHOB; HpPH OINUCAHWUHM IPABHJIBHO TPAKTOBAaTh (PU3MYECKUH CMBICI
UCIIONb3yeMbIX BEIIMYMH, UX O0O3HAYEHHs M EIMHUIBI M3MEPEHHs; HaXOMUTh (POPMYIIbI, CBS3BIBAIOLINE JAHHYIO
(bU3MYECKYIO BEIMYMHY C JPYTUMHU BEJIMUMHAMH, BBIYHCIIATH 3HAYEHNE (PM3MYECKON BETMYMHBI;

AHAJIM3UPOBATh KBAHTOBBIC SIBJICHUS, UCIIOJB3Ys (DM3NUECKUE 3aKOHBI U MOCTYJATHI: 3aKOH COXPAHEHHs SHEPrHH,
3aKOH COXPAHECHHS JNEKTPUUECKOrO 3apsfa, 3aKOH COXPAHEHHS MAcCOBOTO YHCIA, 3aKOHOMEPHOCTH H3IIydeHHs U
HOTJIONIEHHsT CBETa aTOMOM, IIPU 3TOM pa3jnyaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHa M €ro MaTeMaTHYecKoe
BBIPAXKCHUE;

pasanYaTh OCHOBHBIE MPU3HAKY IIAHETAPHOW MOJIENI aTOMa, HYKJIOHHOM MOJIEJIH aTOMHOTO Si7Ipa;

IPUBOJIUTH IMPHMEPBI MPOSBJICHUS B MPUPOAE U MPAKTUUECKOIO HCIIOIb30BAHUS PAAMOAKTUBHOCTH, SICPHBIX H
TEPMOSICPHBIX PEAKIIHi, CIIEKTPaIbHOrO aHAJIH3A.

BbINyCKHHMK MOJYYUT BO3MOKHOCTh HAYYNUTHCH:

UCIIONb30BaTh IOTy4YEHHbIE 3HAHHMS B MOBCEIHEBHOM KU3HU NpU OOpALIEeHHH C MpUOOpaMHM M TEXHHYECKHMH
YCTPOHCTBaMH (CUCTYMK HOHU3UPYIOUIMX YACTHIL, JO3UMETP), JUIA COXPAHEHMS 310pPOBbS U COOJIIONCHUS HOPM
9KOJIOTMYECKOro MOBEJIEHHs B OKPY KaIOILel cpene;

COOTHOCHTB SHEPIUIO CBSI3U aTOMHBIX sIEp C 1€(EeKTOM MaCCHhI;

HPUBOJUTH IPHMEPbI BIUSIHUS PaMOAKTUBHBIX M3Iyu€HUH Ha KUBbIE OPraHU3Mbl; IOHMMATh NPUHIUI AeHCTBUS
JO03MMETPA U Pa3IMyaTh yCIOBHS €ro UCTIOIb30BAHMUS;

MOHUMATh JKOJOTMYECKHE MPOOJIEMbI, BO3HUKAIOIIUE MPH HCIOIb30BAHMU aTOMHBIX IEKTPOCTAHLMH, U IyTH
pelIeHUs ITUX NPOOIIEM, TEPCIIEKTUBBI UCIIOIb30BAHUS YIIPABIIIEMOT0 TEPMOSIEPHOTO CUHTE3a.

J1eMEeHThI AaCTPOHOMMUH
BpinyCKHUK HAYYHTCH:

yKa3bIBaTh Ha3BaHUA IUIaHeT COJHEYHON CHCTEMBI; pa3indyaTh OCHOBHBIE MPH3HAKHU CYTOUHOTO BpPAILECHUS
3Be3aHOro HeOa, arkeHus Jlynsl, CoJHIIa U IIJIaHET OTHOCHUTEIIBHO 3BE3/;

MOHUMATh PA3INYMs MEXKLY TeTMOLEHTPUYECKOH U TeOLeHTPUUECKONH CHCTeMaMy MHPa;

BbINyCKHUK MOJYYUT BO3MOKHOCTD HAYYUThCH:

yKa3bIBaTh OOIIME CBOMCTBA M OTIMYMS IUIAHET 3€MHON TPYNIbl M IUIAHET-THTAHTOB; MajblX Tel ColHeuHOH
CHCTEMBI U OOJIBIINX IIJIAHET; TI0JIL30BATHCS KapTOl 3BE3HOT0 HeOa IpH HaOIIOIEHUSIX 3BE3IHOT0 Heba;

pas3anyaTh OCHOBHBIC XapPAaKTEPUCTHKU 3Be3] (pa3Mep, IBET, TEMIepaTypa) COOTHOCHTh LIBET 3BE3JBI C €€
TEMIIEPaTypou;

pa3anYaTh TUIOTE3bI O MPOUCXOKAEHNH COTHEYHON CHCTEMBI.

Conep:xanue yueoHoro npeamera «®@uszuka» B 7-9 kiaccax.

7 kJjace
(68 gacos, 2 yaca B HEIEITIO)
|. Benenue (4 yaca)

[Mpenmet 1 MeToap! GU3NKU. DKCIIEPUMEHTATIBHBINA METO M3ydeHUs pupobl. M3Mepenne pu3nyeckux BEIUUHH.
[lorpemnocts u3Mepenusi. OOo0OwmIeHHE pe3ynbTaTOB JKcrepuMeHTa. HabmiomeHue mnpocTednux sIBICHUH W
MPOLIECCOB TPHUPOABI C MOMOINBIO OPraHOB YYBCTB (3peHMs, CilyXa, ocs3aHus). Mcmonb3oBaHue mpocTedmmx
HU3MEPUTENBHBIX TPHOOpOoB. CxeMaTHdeckoe H300pakeHHE ONBITOB. MeTo/Ibl Ody4eHus 3HaHui B pusuke. Pusnka
Y TEXHHKA.

JlabopaTropHas paGoTa.

1.Onpenesnenue UeHbI AeeHU H3MEPUTEILHOrO MPUOopa.

I1. IlepBoHaYaIbHBIE CBEIEHUSI O CTPOEHHH BemecTBa. (5 yacoB.)

I'mnoTe3a 0 JUCKPETHOM CTPOSHMH BemiecTBa. Momekyibl. HempepbIBHOCT M XaOTHYHOCTH JIBM)KEHHS YaCTHIL
BemectBa. Juddysus. bpoyHoBckoe aBukenne. Mojenu rasa, )HUIKOCTH ¥ TBEPIOTro Tena. B3anmoselcTBre YacTuIl
BelIecTBa. B3anMHoe MpHUTsHKEHNE W OTTAIKUBAHNE MOJIEKYII. TpH COCTOSTHHS BEIIECTBA.

JlabopaTtopHas padoTa.

2.3amepenue pa3MepoB MajbIX Tedl.

I11. B3aumoneiicTBue TeJ. (22 yaca)
Mexanuueckoe aBUXeHHE. PaBHOMepHOe M He paBHOMepHoe aBmxeHue. Ckopocts. Pacuer myT M BpemeHH
neuxeHus. Tpaexropus. Ipsmonuneiinoe nBuxenne. B3aumoneicteue ten. Muepuus. Macca. I1notHoCTs.
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Uzmepenune maccol Tena Ha Becax. Pacyer maccel 1 00beMa 1o ero miaoTHoctd. Cuna. Cuiibl B IpUPOE: TSATOTEHHUS,
TSDKECTH, TpeHus, ynpyroctu. 3akoH ['yka. Bec Tema. CBsi3b MeXIy CHIION TsDKECTH M Macco Tena. [[uHamomerp.
CrnoxeHue IBYX CHII, HAIIPAaBJICHHBIX MO OHOH mpsiMoil. Tpenue. Ypyras nedopmaris.

JInabopamopnusie padbomot.

3.3mepeHne mMacchl Tela Ha phluYakKHBIX Becax.

4. N3mepenne oobeMa Tena.

5.0npeznenenHue NI0THOCTU TBEPAOIO BEIIECTBA.

6.I'panynpoBaHye Npy>KUHbI 1 ©3MEPEHUE CUIT TUHAMOMETPOM.

1V JlaBjieHne TBepAbIX TeJl, JKUAKOCTE 1 ra3os. (21 yac)

Hasnenne. OnbiT Toppuuennu. bapomerp-anepous. ATmocdepHOe aBiieHHE Ha Pa3iIMYHBIX BbICOTaX. 3aKOH
[Mackans. CriocoObl yBenM4eHHS W yMEHbIIeHUs naBneHus. JlaBmenue rasa. Bec Bo3myxa. Bosmymmas oGomouka.
Uzmepenue armocdeproro nasnenus. Manomerpsl. [lopumeBoit sxunkoctHelid Hacoc. [lepenava naBneHns TBEpAbIMU
TCJIaMH, )XUAKOCTAMH, ra3aMu. HeﬁCTBHe JKUIKOCTU M r'a3a Ha MOI'Py’KE€HHOC B HUX TEJIO. Pacuer JAaBJICHUSA ) XKUAKOCTU
Ha JHO M cTeHkHu cocyna. CoolOmaromme cocyasl. ApxumenoBa cuia. 'mapaBnuueckuii mpecc. IlnaBanue Ten.
[InaBanue cynos. BoznyxonnasaHue.

JlaGopaTopHasi padora.

7.0mpenenenre BITATKUBAIOIIEH CUJIBI, JEHCTBYIOIIEH Ha MOTPY>KEHHOE B )KUIKOCThH TEJIO.

8.BbIsICHEHHE YyCITOBHU TIIaBaHUS TENA B KUIKOCTH.

V. Pa6ora u MouHOCTDb. JHeprus. (14 yacos.)
Pabora. MomHocts. JHeprusi. Kunernueckas sneprus. [loTeHmansHas 3Heprusi. 3aKOH COXPaHEHUS MEXaHUYeCKOH
sHepruu. IIpocteie mexanusmel. KITJ] MmexanusmoB. Peryar. PaBHoBecue cui Ha peiuare. MoMeHT cuibl. Peruaru B
TeXHHKe, ObITy 1 mpupose. [IpumeHeHne 3aKkoHa paBHOBECHs pbluara K 0J10Kky. PaBeHCTBO paboT mpu HCIOIb30BaHUH
MPOCTBIX MEXAHU3MOB. «30JI0TOE MIPABHUIIOY» MEXAHUKH.
JlabopaTropHas paGoTta.
9. BeIsicHEeHME yCIIOBHS PaBHOBECHUS phlUara.
10. Onpenenenuie KII/] mpu noxbeMe o HAKIIOHHOM IJTIOCKOCTH.
V1. lloBTopenue (2 4)

AHanmm3 ommOOoK, JOMYIEHHBIX B UTOTOBOM KOHTPOIIEHOM padoTe.

8 kJacc
(68 wacos, 2 yaca B HE/ICITIO)

|. TensioBble siBjeHus (26 yacoB)

Buyrpennss osseprusi. TermuoBoe aBmxenue. Temmeparypa. Temnomepegaya. HeoOpatumocts mpomecca
TeIionepeaadu. CBs3b TEMIICPATYPbl BEHIECTBA C XAOTUYCCKUM JBHIKXCHHEM €Io 4acCTHII. CHOCO6LI N3MCEHCHU
BHYTpPEHHEH 3Hepruu. TermmonpoBoaHOoCTs. KonuuecTBo TemoTsl. Y nenbHas TennoeMkocTs. Konseknuda. Uznydenne.
3aKOH COXpaHEHMsI PHEPIUM B TEIUIOBBIX Npoueccax. [liaBnenne u kpucramsanus. Y ienbHas TEIIoTa IIaBIeHuUs.
I'paduk nnaBienus u orsepaeBanus. [IpeoGpazoBanne SHEPTUU MPU U3MEHEHHUSIX arperaTHOTO COCTOSTHUS BEILECTBA.
Ucnapenne u KoHaeHcamws. YJenbHas TeIJIoTa napooOpa3oBaHusl M KoHAeHcauuu. Pabora mapa W rasa mpu
pacumpenuu. Kunenue xunkoctu. BiaaxkHocTs Bo3ayxa. TemioBble ABUraTead. DHEprys TOIUIMBA. Y AeIbHas TEII0Ta
CTOpaHHSL.

Arperarnble coctosHu. [Ipeodpa3zoBanne sHepruy B TerioBbix apurartesix. KI1/ remmoBoro asurarens.
®poHTakHas TabopaTopHas padorTa.

2.CpaBHEHUE KOJIMYECTB TEIUIOTHI IPU CMEIIMBAHUY BObI pa3HOM TeMIlepaTyphl.

3.M3mepenne yaenbHON TEMI0eMKOCTH TBEPAOTO Tela.

1. DnexkTpuyeckue siBJeHHs U YIEKTPOMATHUTHBIE siBJieHns (31 yaca)

OnekTpuzalms Ted. OJJeKTpuueckud 3apsa. BzauMopeiicTBue 3apsgoB. JlBa BUIA BICKTPUUECKOTO 3apsija.
JIMCKPETHOCTD AMIEKTPUUYECKOr0 3apsaa. DJIEKTPOH. 3aKOH COXPaHEHUs HIEKTPUUECKOro 3apsaa. DIEeKTPUIEeCKoe MoJIe.
Onekrpockon. Crtpoenne aroMoB. OOBSICHEHHE DSIEKTPUYECKHX sBICHWHA. [IpOBOJHMKM ¥ HEMPOBOJHHUKH
asleKTpudecTBa. [lelicTBre 37EKTPUUIECKOro Mol Ha 3JIEKTPUUECKUE 3apsiibl.

[ocTostHHBIN AnekTpUdecKril TOK. ICTOUHNKH 3JIEKTpHUYEcKOro Toka. Hocutenn cBOOOAHBIX ANIEKTPUYECKUX 3apsiIoB
B MeTajuiaX, JKMJIKOCTSAX M ra3ax. JNeKTpuyecKas Iefb U ee cocTaBHble yacT. Cuia Toka. EMVMHMIBI CHIIBI TOKA.
Awmrmepmetp. M3meperne cunbl Toka. Hampspkenne. Exunanier Hanpsoxenus. BomsTmeTp. M3amepenne HampsbKeHUS.
3aBUCHMOCTH CHIIBI TOKA OT HAIIPSKEHUS.

Conporusnenue. Equnauniel conporusienus. 3akoH Oma U1 yyacTka 3JIeKTpUUEcKor 1enu. Pacuer conmpoTuBieHus
IPOBOJIHUKOB. YJIEIBHOE COMPOTHUBIICHHE. [IpuMepsl Ha pacuer COMpPOTHBIICHUS MPOBOJAHUKOB, CUJIBI TOKA H

14



HanpsbkeHus. Peocrarel. [locnenoBatensHoe U mapauielbHOE COeTUHEHUE TPOBOAHMKOB. JleHCTBHS 31€KTPUIECKOTro
TOKa

3akon Jxoyns-Jlenna. Pabora snexkTpudeckoro Toka. MOIIHOCTh BIEKTPUUECKOrO0 TOKA. EauHUIBI paboThI
JIEKTPUYECKOI0 TOKA, MPUMEHsEMble Ha MpakTUKe. CUeTUHK 3JIEKTPUUECKON 3HEpruu. JIeKTPOHArpeBaTesIbHbIC
npubopsl. Pacuer snexTposHepruu, moTpedisieMoil  ObITOBHIMH — mpubopamu. HarpeBanwe mpOBOAHWKOB
NIEKTPUYECKUM TOKOM. KonnuecTBo TemsoThl, BhIAEIIEMOE IPOBOJHUKOM ¢ TOKoM. Jlamna HakaymBaHus. Koporkoe
3aMbikanue. [Ipeqoxpanuteny. MaruuTHoe nosie. MarHuTHOE IoJie MPSAMOro Toka. MarHuTHeIe JTMHUM. MarHutHoe
I10JIe KaTYIIKA C TOKOM. DJIEKTPOMAarHuThl U UX npuMeHeHus. IlocTosiHable MarHuThl. MarHuTHOE 10J1€ MOCTOSIHHBIX
MarauToB. MarauTHoe nose 3emi. [lelicTBie MarHUTHOTO MOJIsl HA IPOBOAHUK C TOKOM. DJIEKTPUIECKUN IBUTATEND.
Dpoumanvuvie 1adopamopmvie padomol.

4.COopKa 3CKTPUICCKON IISTTH U U3MEPEHHE CHIIBI TOKA B €€ Pa3IMYHBIX YIaCTKaX.

5.M3Mmepennie HaIpsHKEHUS HA PA3NIMYHBIX yYaCTKaX MIEKTPUYECKOM LETH.

6.PerynupoBanre cHIIbl TOKa PEOCTaTOM.

7.YI3mepeHue conpoTUBIICHHUS TPOBOJHHUKA IIPU MTOMOILN aMIIEPMETPa U BOJIBTMETPA.

8.M3amepenre MOLIHOCTH U paOOTHI TOKA B AJIEKTPUUECKOM J1amIIe.

9. COopka 2JIeKTpOMarHuTa U UCIIBITAHUE €0 JICHCTBUSL.

10. MzyueHue 31eKTPHUECKOro ABUTATENs IOCTOSIHHOTO TOKA (Ha MOJIEIIH).

I11. CBeroBble siBjienus. (10 yacos)

Hcrounnku csera.

[IpsamonuHeiliHOEe pacpocTpaHeHHe, OTpakeHHe W TpesiomjieHue cBera. Jlyd. 3akoH orpakeHus cpera. [limockoe
3epkano. Jluuza. Onrudveckas cuiia JMH3bI. M300paxkenne naBaemoe nuH30H. M3mepeHne (QOKYCHOrO paccTOsSHHS
cobuparomeit muH3bL. Onrrueckue npuoopsl. ['nas u 3penne. OUKy.

DponmanvHvie n1abopamopHvle padomeol.

11.M3ydenne 3aKOHOB OTpasKEHUS CBETa

12.HabmoneHue SBIeHNUS IPEIOMIICHUS CBETa

13.Ilonmy4yenue n300paskeHUs MPH ITOMOIIH JIMH3HI.

Peseps -2uac

IV. IToBTopenne (1 )

9 kaace

(102 yacos, 3 yaca B HezeINO)

|. 3akoHbI B3auMoaelicTBUA M IBHKeHHUs TeJl. (36 yacoB)

MarepuansHas Touka. Tpaekropus. Ckopocts. Ilepememenue. Cucrema ortcuera. OnpezneneHue KOOPIUHATHI
JBIDKYIIEro Tena. ['paduiku 3aBUCMMOCTH KHHEMATHYECKHUX BEJIMYUH OT BpeMeHH. [IpsiMonrHeiiHoe paBHOYCKOPEHHOE
nBikeHne. CKOpPOCTh  pPaBHOYCKOPEHHOro JBMKeHHUs. llepemereHne mpu paBHOYCKOPEHHOM  JIBUKECHHH.
OmnpeneneHue KOOPAMHATHI JBUXKYIIETo Tena. I'paduku 3aBHCUMOCTH KUHEMATUYECKUX BEIMYMH OT BPEMEHH.
Yckoperne. OTHOCHTENBHOCTh MEXaHNUECKOr0 ABMKEHN. MIHepuuanpHas cucTemMa oTcyera.

[lepsoiit 3akon Hetorona. Bropoit 3akon Hetorona. Tperuit 3axon Hetotona. CBoGonHoe naneHue 3akon BeemupHoro
Tsrorenusa. KpuBonuneiliHoe nBuxenue JIBIkeHHWE MO OKPYXHOCTH. VMICKYCCTBEHHBIE CIIYTHMKH 3€MJM. PakeTsl.
Umnynbe. 3akoH coxpaneHus umiynbca. PeaktnBHoe nBibkeHue. [[BrbkeHHe Tena OpOLIEHHOIO BEPTUKAIBHO BBEPX.
JIBr>KeHHe Tena OpOLIEHHOTO MO YIJIOM K TOPHU30HTY. [IBHyKeHHe Teia OpOLIEHHOrO TOPH30HTAJIbHO. YCKOpeHHE
cBOOOJHOrO NMaZeHUs Ha 3eMJIe U APYTUX IJIaHEeTaX.

Dponmanvuvle 1abopamopHvie padbomol.

1. VccnenoBanre paBHOYCKOPEHHOTO ABMKEHHUS O€3 HaualbHOW CKOPOCTH.

2.M3mepenne yCKOpeHus: CBOOOIHOTO Ma/IeHN .

1. Mexanu4ueckne KoJjiedaHusi U BOJHBIL. 3BYK. (15 yacoB)

Mexannueckue konebanus. Ammumryna. Ilepuoa, uyacrora. CBoOonHble konebanus. KoseOaTenbHble CHUCTEMBI.
MastHuK. 3aBHCHMOCTh HEpHO/a M YaCTOThl HUTSHOTO MasTHHKA OT JJMHBI HUTH. [IpeBpamienue sHEpruul mpu
KoneOaTeIbHOM JBIDKEHHH. 3aryxaronme KoneOaHus. BuiHyXneHHble koneOanus. MexaHndeckue BONHBL JlimHa
BosHBL [IpononbHBle M momepeuynble BoJHBL. CKOPOCTH paclpocTpaHeHHs! BOJHBL. 3BYK. Beicora m TeMOp 3ByKa.
I'pomxocTs 3Byka/ Pactpocrpanenne 3Byka. CkopocTh 3Byka. OTpakeHue 3Byka. Ixo. Pe3onanc.

®dpoHTankHas 1adopaTopHas padbora.

3.HccnenoBanne 3aBUCHMOCTH TIE€PHOAA M YAaCTOTHI CBOOOAHBIX KONEOAHMIT MaTeMaTHYECKOTO MasTHHKA OT €ro
JJIMHBI.

I11. DaekTpoMarHuTHbIe siBJeHHs. (24 yaca)
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JleiicTBIE MarHUTHOTO TOJIS HA JIeKTpudeckue 3apsabl. [ padrueckoe n3o0pakeHne MaruutHoro mosisi. HampaBnenue
TOKa W HalpaBJIeHWE €ro MarHUTHOro nojst. OOHapy)kKeHHe MAarHUTHOTO TIOJIS IO €ro JEHCTBHIO Ha 3JIEKTPUYECKUI
Tok. IIpaBuno neBol pyku. MarHUTHBIA TOTOK. OJEKTPOMAarHUTHAS WHAYKIUA. SIBICHUE 3JIEKTPOMATrHUTHOMN
uHayKuud. [loyyeHue nepeMeHHOro 3JeKTpHYecKoro ToKa.

OnexTpomMarHuTHoe mnose. HeomHopogHoe M HEOJHOpOAHOE MoJie. B3anMOCBSA3b 3MEKTPUYECKOr0 U MAarHUTHOTO
nojiel. DnekrpoMarHUTHbIE BOJHBL CKOpPOCTh PpaclpOCTPaHEHHs JIEKTPOMATHUTHBIX BOJH. OJEKTPOABUTATEINb.
OnexTporeneparop. CBeT — 3JIEKTpOMarHuTHas BOJHA.

@ponranpHas naboparopHas padora.
4.13y4eHue ABIECHUS AIEKTPOMArHUTHON UHIYKIHU.

I V. Ctpoenue atroma u aromuoro siapa (20 yacoB)
PagnoaxruBHOCTE. Anbda-, O6erTa- W ramma-uzinydeHue. ONbITB IO paccenBaHUIO anb(ha-dactuil. [lmanerapras
Mozeib atoMa. AToMHoe sapo. IIpoToHHO-HEWTpOHHASE MOAENb siapa. MeToapl HaOIIONEHHUS M PETHCTPALlUH YacTHII.
PannoakTuBHBIC MpeBpalieHus. OKCIIEPUMEHTAIBHBIE METOAbl. 3apsnm sapa. MaccoBoe uucio sjapa. SnepHbie
peakimu. Jlenenne u cunres spep. CoxpaHeHHE 3apsga MU MacCOBOIO YHCIA MPU SIIEPHBIX peakuusx. OTKpeITHE
MPOTOHA U HEUTPOHA. SiepHbIe CUIIbl. DHEPrHsl CBS3M YACTHULL B SIIIpE.
Oueprust csizu. JledekT macc. Beijienenue snepruu npu JeTIieHHN U CUHTE3e siziep. Mcmonb30Banue sIepHOi SHEPTUH.
HozumeTtpust. SAnepubiii peakrop. [IpeodpasoBanne BHyTpeHHel sHepruu saep B SMEKTPUUECKYIO SJHEPTHI0. ATOMHAs
3HepreTuka. TepMosiiepHble peakivy. bruojgoruueckoe IEMCTBUE paidaluy.
®poHTanpHas 1abopaTopHas padora.
5.W3yuenue aeneHus sypa aToma ypasna 1o ¢pororpadun TpEeKoB.
6./3yueHne TPEeKOB 3apSKEHHBIX YaCTHII 110 TOTOBBIM (hoTorpadusim.
V. Ctpoenune u 3BoJionusi Beenennoii (5 yacon)
CocraB, ctpoeHue u npoucxoxnaeHue ComHeuHoi cuctembl. bonbiine Tena ConHeyHOM cucTeMbl. Mainble Tena
Conneunoit cucremsl. CTpoeHue, uaydenre u 3omonrsa Connua u 38e37. CTpoeHue u 3BoJronws BeeneHHo.
V1. lloBTopenue (5 u)

KanennapHo-TteMaTuueckoe mJiaHnpoBaHue 7 KJIacc.

Ne | Hara | HaummeHOoBaHMe TeMbI Koa-Bo HNcnoab3oBanue IIpumevanue

n/n 4acoB 000py10BaHHA

BBenenue 4

1/1 dusnka — Hayka o 1 § 1-3, 3amucath B TETp
IIPUPOJIE. Hexoroprie IBa-Tp mpuMepa (us.
(u3ndeckue  TEPMUHBIL. SBIICHMA,
HaOmo1eHus 1 OmbIT.

HaOJIFO1aeMBIX B

npupoae. 3agaud W3
coopauka Nel,2,5.

212 dusuveckue BEIUYUHBI. 1 8 4; BBINIOJIHNTH 33J]aHUE B
N3mepenune ¢usnyeckux KoHIe § 4, ymp. Nel
BEJIMYUH.
3/3 Tounocts u 1 JIunelika, nenra § 5,6 BBIIONHHUTH 3ad. B
MOTPELIHOCTh MeEpHas, koHne 8 5,6 3amonHUTH
U3MEPEHUN. U3MEPUTEIBHBIN TaOJIUIy COCTABJIEHHYIO Ha
HATAHAD, ypoke. Haiitu B unrepuere
TEPMOMETD, paccTosiHhEe OT 3eMJId 10
JaTIUK
Comnna, oOree
TEMIIEPATYpPBI
KOJINYECTBO KJIETOK

yeloBeKa W JUAMETP
BOJIOCA, 3allUCaTh dTHU
3HAYEHUsS B CTaHJIapTHOM
Buge. IloaroTtoBUTBCS K
nabopatopHoii pabore Nel.

4/4 JlaboparopHass  pabota 1 Jlunetika, TeHTa IToBTOpuTh 81-5. Pemmmth
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Nel «Onpenenenne neHbl
JIeTeHUs KB
U3MEPUTEITBHOT O
npubopa»

MEpHasi, U3BMEPH -
TEJILHBIN 1N~
JUHJP, TEPMO-
METp, JATYUK
TEMIIEPATYPhI

3amaun:1.Onpenenuts
LEHY JENEHUs JMHEHKHU
HUMeEIoIIIeiics y Bac JoMa U
npenen €€ U3MEpEeHHus.
H3meppTe ¢ €€ nomoupio
BBICOTY YallHUKA, IJIMHY
MoOUIIBHOTO  TenedoHa.
Pe3ynbTaThl 3anuimmre B
TETp c y4ETOM
MOTPEIIHOCTU U3MEPEHHUI.
2. CoctaBbTe TabMNMIy, B
KOTOPOM B OJIMH CTOJIOEIT

BIIMCAHBI: BBICOTA
JIECTHUIIBI,
MPOJOKUTEIBHOCTh

ypOKa, TeMIeparypa Teina
cobakud, Bec IIaKera ¢
caxopoM. B ap cronben
BIIUIINTE  NPHOOPBI, C
MOMOIIBIO  KOTOPBIX 3TO
MOXXHO  W3MEpUTh. 3.
Hcnonb3ys WHrepHer,
3anummMTe B TeTp. (HE
Oonee 6 mpemIOKEHUN)
NOCTHKEHUSB 001acTu

HAyKU YUYEHBIX:
JlomoHOCOBA, lamumes,
Koponesa. 4. Onpenenure
HEeHy TICTICHUS

TpaHcnoptupa. Haueprure
IIPOU3BOJIBHBIA  YyIOJI W
U3MEPBTE €ro.

HepBOHa'-IaJIbHLIe CBEACHUA O
CTPOCHUH BeUIECTBA

5/1 Crpoenue BEIIECTBA. Komnberorep, wmu- | 87-9 , 3amanue B KOHIIE §
MoJtekyJbl. KPOCKOII ouoino- | 9, moarorosurbes kK JI/P
BpoyHOBCKOE 1Bk EHHE. ruyeckuii,  kams | Ne2
MoOJIOKa,  pa30aB-
JICHHOI'O BOJOM
6/2 ®ponTanpHas [ToBTOPHUTH 8 7-9,

nabopatopHass ~ pabota
«M3mepeHre  pa3MepoB
MaJbIX TCII»

Odopmuts 1a60pPaTOPHYIO
paboTy, CBEpUTH BBHIBOJIHI,
c/ieNaHHbIe B paboTe, C
MarepraioM naparpada.

7/3 Huddysus.

B3aumoperictBuit
MOJIEKYJI.

8 10, 3amaun: 1.
OnuHaKkoBbl MOJIEKYJBl B
ropsiaemMm Koge u
XOJIOIHOM ~ MMHEPAIBHON
Bone? 2. Ilouemy B
ANEKTPUYECKOM YaWHHUKE
YKa3bIBa€TCsl  MAKCUMYM
€ro HalloJIeHus, XOTs B
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HEM €CTb MeCTO  JJIi
Bonel? 3. Ecim kamHyTh
KareiabKy pacTUTENILHOIO
Macia Ha IOBEPXHOCTb
BOJBl, TO OHAa HayHeT
pacTeKkaTbCs. Kakyro
HAaUMEHBIIYI0  TOJIUHY
MOXKET UMETh €€ IJICHKa?
§11, 3amanue B koHue §11,
3anaum: 1. ITouemy
BBIMBITBIE TOpAYEd BOAOMU
CTaKaHbI HeJb3s
BCTaBJISITh OJIUH B Jpyroi?
2. Ilocne kymaHus Ha Tene
OCTaIOTCSl KaleJbKu BOJBI.
OObscHUTE TOYEMY 3TO
IIPOMCXOJIUT.

8/4 ArperatHbie 1 8 12, 13. 3ajganue B KOHIIC
COCTOSTHUS 813. «IIpoBeps ceOs»
BEIICCTBA.
9/5 IToBTOpEHUE U 1
000011eHHE
OCHOBHBIX
ITOJIOKEHU I TEMBI
«llepBoHavanbHbIC
CBEJICHHUS O
CTPOCHHH BEIIECTBAY
B3anmopeiicTBue Tea 22
10/1 MexaHHYECKOe 1 IlItaTuB na6opa- § 14,15. Yop.2. 3ananus B
JIBUKCHHE TOPHBIN, MEXaHH- | KOHIIE
yeckas CKaMbs, 814,15
OpyCOK JepeBsiH-
HBIH, JJIEKTPOH-
HBII CEKyHIOMEp
C TATYNKAMH,
MarHUTOYIpaB-
JsIEMBIE TePKO-
HOBBIC TATIYUKU
CEKyHJOMepa
11/2 CkopocTs. Enunnis 1 § 16.Vnp.3.3ananue B
CKOPOCTH KoHIe §16
12/3 Pacder nmymm u 1 8 17. Vmp. 4.3ananue B
BPEMEHU JIBUYKEHHUSI. Kkouue § 17
13/4 I'padu myTu 1
CKOpPOCTH
PaBHOMEPHOTO
MPSMOJIMHENHOT O
JIBUKCHUS.
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14/5

Pemienne 3amau

Ha pacuer
cpenHei
CKOpOCTHU
15/6 Nueprus. 8§ 18, 19. Vup. 5. 3aganue
B KoHIIe § 18
16/7 Macca tena. M3mepenue 8§ 20, 21. VYmp. 6.
Macchl Tela Ha Becax. 3ajaHne B KOHIE §
21.IloaroroBUTHCS K
JI/P
17/8 JlabopatopHas pabota Hab6op Ten pas- 3amaun Nel40,148,149
«M3mepenue Macchbl HOM Macchl,
TeJla Ha PBIYAXKHBIX, SJIEKTPOHHBIC BE-
3JEKTPOHHBIX BECAX) CBl
18/9 [1noTHOCTH BemecTBa. 8 22. Yup.7. 3ananue B
KoHIIEe § 22
19/1 Pacuer maccer u 00bema § 23. Yup.8. 3aganue B
0 TEJa MO €ro MIOTHOCTH. koHe § 23
[ToaroroBurscs K
nabopaToOpHBIM paboTam
20/1 JIaGopaTopHbIe pabOTHI « Ha6op Ten pas- 3amaun Nel57,170,172
1 N3mepenune o6bpema HOM MaccChbl, MEH-
Tenay, «OnpeneneHne 3ypKa, 3JICKTPOH-
IJIOTHOCTH TBEPIOTO HBIC BECBI
Tesnay.
21/1 Pemenne 3anau IToBTOpPUTH TEeMbIO
2 «MexaHnueckoe
TBUKCHHEY, «Maccay,
«IInotHOCTH  BeEmIECTBAY.
Penmte 3amaum  Nel66,
173,174,179
22/1 Kontponwsnas pabora Nel
3 «[ImoTHOCTH BemiecTBay
23/1 Cuna 8§24
4
24/1 SBrienue TATOTCHHUSL. 8§ 25. Vop. 9. 3Bamaum
5 Cumna Ttokectu. Cuma Ne205, 206, 211
TSDKECTH ~ Ha  JIPYTUX
IUTaHEeTaX.
25/1 Cuna ratie ¢ kpeme- | 8 26. 3amaum  Ne
6 YIPYTOCTH. KoM, Habop mpy- | 222,224,225
3akon ['yka. KuH, Habop rpy-

30B, JIMHEHKA,
JTHHAMOMETD
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26/1 Bec tena. 1 8 27,28,29. VYmp. 10.
8 IToagroroBUTH
NPE3CHTAlMI0 TI0  TeMe
«ConHednas cucreMa
2711 JlMHAMOMETD. 1 JluaaMomerTp ¢ § 30. Vmp.11.
9 Dponranbhas TpeenoM u3Me- 3agaun Ne233, 234
nabopaTtopHas paboTa
«'pamynpoBanue peuns 5 H, npy-
IPYKUHBI ¥ H3MEPEHUE KUHBI Ha TIIaH-
CHUIBI TPEHWUSI C nieTe, rpys3sbl
IIOMOIIBIO Maccoi mo 100 ¢
JTUHAMOMETPa»
28/2 CrnoxeHnue nByX CHJI, 1 [lIraTus, peiyar, 8§ 31. VYup. 12. 3agaun
0 HaIpaBJICHHBIX MO OJHOMN JWHEWKa, ABa No226.243
TIPSIMOit. OJIMHAKOBBIX I'PY- ’
PaBHOz€icTBYIOIIASA CHIL 3a, Ba Oroka,
HUTb HEPACTSDKU-
Masi, JIMHEHKa
M3MEpHUTENbHAS,
JTUHAMOMET]
29/2 Cua TpeHus. 1 JlepeBsIHHBIIH 832,33, 34. Ymp. 13.
1 OpYCOK, Habop
Ipy30B,  MEXaHU-
yeckast CKaMb4,
JTMTHAMOMET]
30/5 KonTponpHas pabota Ne2 1
«Cunpl»
31/2 Anamms OIINOOK, 1
2 JIOMYIIEHHBIX B
KOHTPOJIbHOH pabore.
JlaBJjieHMe TBEPABIX TeJl, KUAKOCTEH 1 21
rasos.
32/1 JaBnenue TBEPIOTO TENA 1 8 35, 36.
Yup.14(1,3,4), 15.
3agauu B KoHIIE § 35 u
836(1,3)
33/2 JlaBienne rasa. JlaTumk nasie- | 8§ 37,38. 3amanue B KOHIIE
[Tepenaua JTaBJICHUS 1 Hus, mratkB, pa- | § 37, 38ymp. 16. 3amaum Ne
JKHIKOCTSIMU. 3akoH 6ouast EMKOCTB, 307, 309
[Tackans TpyOKa, JTUHEIKa
34/3 Pacuer JaBJICHUS 89, 40. Vup. 17. 3aganue
JKUIOKOCTA HAa HHO U 1 B KoHI1le § 40.
CTCHKH COCY/Ia.
35/4 Pemenne 3agay 1mo teme 1
«JlaBIeHME B KHUJIKOCTH
u rasze. 3akoH [lackamsy.
36/5 Coobmaromumecs: COCy/Ibl 8 41. Yup. 18 3aganus 1-3
1 B KoHIIE § 41
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37/6 KonTponsuas padora Ne3
«JlaByieHHE TBEPIBIX TEJ,
KHIKOCTEN U ra30B»
38/7 Bec BO3/yXa. 8 42, 43. VYup. 19, 20.
ATtMochepHOe naBieHue 3amanue B KoHIle § 42,
39/8 W3mepenne 8 44. Vmp. 21(1,3/4).
aTMoc(hepHOro 3anmanue B KoHIe § 44.
JaBJICHUS. OmnbIT
Toppuuennu
40/9 BapomeTtp-anepon. 8 45, 46. VYmp. 22, 23.
ATmocdepHOE naBieHHE 3ananue B KoHIle § 46.
Ha Pa3HbIX BBICOTAX.
41/1 MaHoMeTpbl. 8 47.
0
42/1 [TopuaeBoit 848,49. Ynp. 24, 25
1 KHUJAKOCTHBIN Hacoc.
I'unpaBiauyeckuit nmpecc.
43/1 JleiicTBUE JKHIKOCTH M 8 50. IToBTopuTH § 49
2 ra3a Ha IIOrPpY>KCHHOC B
HUX TEJO.
44/1 3akoH Apxumena. 8 51. Vmp. 26 (1,2,5,6).
3 [TonroToBHUTHCS K /.
45/1 ®poHTabHAas JluHamomeTp, [MoBToputs § 51. Banaun
4 mabopaTopHas  pabora IITATUB YHUBEP- Ne 430,431
«Omnpenenenue } CaNbHBIN,  Mep-
BBITQJIKABAIOLICH  CHIIB, .
. . HBI LHTHH]IP
JeCTBYIOTIECH Ha
orpy>KEHHOE B (MensypKa), rp y?:
KHUJIKOCTH TEJIO. HHTAHIPUICCKITH
U3 CcTajd, Tpy3
IVJTAHIPUYECKHI
13 aJFOMHHHEBO-
'O CIIaBa, HUTh
46/1 [InaBanue Tem. 8 52. Vmp. 27(1-3).
5 3aganue B KOHIE § 52
47/1 [1naBaHue cynoB.
6
48/1 Pemienue 3amad mo teme [TosTopuTh § 52. 3agaun
7 «I1naBanue Tem» No 434, 437.
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[ToarotoBUTHCS K JI/P.

49/1 dponTanbHas 1 Jlunamomerp, [ToBropute § 51, 52.

8 naboparopras pabora IITaTUB YHUBEP- 3amaun Ne 435, 442
«BplsicCHEHHE  yCIOBHM CaNBHBIN,  Mep-
TUTaBaHUS Tena B MBI LD
JKHUJKOCTH
50/1 BoznyxomnaBanue 1 8 53, 54. VYmp. 28, 29.
9 3amanue B KoHIe § 53.
51/2 [ToBTOpenue u 1 ITosroputs 8§ 51-54.
0 0bobeHIe TeM Sanaun Ne430, 431, 434,
«Apxumenona CUJIa», 435, 437, 442
«[InaBanue Tem»
52/2 KonTtponbnas pabota Ne4 1
1 «ApxumeaoBa cuia.
ILtaBanue Tem»
Pabota u MomHOCTD. JHeEprus. 14

53/1 Mexanunueckast — pabora. 1 8 55. Vmp. 30 (1,2
Enunnusr paborel. 3agaHue B KoHIe § 55.

54/2 MoOIIHOCTS. Enuuunet 1 856. ymp. 31(1,4-6).
MOIIHOCTH. 3agaHue B KOHIE 8§ 5

55/3 DHeprusl. 1 § 66, 67. Ymp. 34(4).
[ToreHumanpHas u 3agaun Ne627-629.
KUHETHYECKAst SHEPrHsl.

56/4 [IpeBpaiienre  OAHOTO 1 8 68. Vmp. 35. 3agaua
BHUJIA MEXaHUYECKON No634.

SHEPrUHU B IPYroil.

5715 Kontponbnas pabora Ne5 1
«MexaHuueckas pabora.

MouHoCTb. DHEprus»

58/6 [IpocThie  MeXaHU3MBL. 1 8 57, 58. 3amaunm Ne564,
Peruar. PaBHOBecue cui 568, 571
Ha phlyare.

59/7 MowmeHT cuibl. Priuaru B §59. 3amaun No572-574.
TCXHUKC, ObITy 1 1 [Moxroroska x 1/p
pupoe.

60/8 ®poHTanpHas Peruar ¢ kpemne- | § 60. IloBropute § 59.
nabopatopHas ~ pabota 1 HUAMH s Tpy- | Yrp. 32
«BplsicHeHUE  ycloBHUs 30B, Habop Tpy-
paBHOBECHS pblyara 30B 1o 100 r,

JTMHAMOMETP
61/9 Brnokn. «3o1otoe 1 TTonBYXHBII u| 8 61, 62. Yop. 33 (1,2,5).
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IIpaBHUJIO» MEXAHUKHU

HEITOABHKHBIN
0J10KH, Habop
TrPY30B, HUTh, JH-
HaMOMETD, ITa-
THB, JTUHENKa

3ananue B KoHIE § 62.

62/1 Llentp TsoKECTH TEnNa. 1 8 63. 3amaya: OnpeneauTsb
0 LIEHTP TKECTH 3aKJalKH,
KOBPHKA JJISI MBIIIH, JTUCT
KapToHa.
63/1 Venosus paBHOBECHS 1 8§ 64. 3amaun Ne607, 608,
1 TeJNl. 611, 314, 615.
64/1 KITI mnpocTeix 1 8 65, 3amaun Ne 598-601
2 MEXAHM3MOB MOJITOTOBUTHCS K JI/P.
65/1 ®poHTanbHas 1 [IIratus, [ToBTOpUTH § 57-65
3 nabopaTopHasi paborta MEXaHIYECKas
«Omnpenenenune KITJ mpu cKaMbs, GPYCOK ¢
moabeMe  Tena 1o —
HAKJIOHHOW TJIOCKOCTH
JIWHEeWKa, Habop
Ipy30B,
JTUHAMOMET]
66/1 O60061eHue u 1
4 IIOBTOPEHHUE
67/1 KonTtponsHast padora Ne 1
5 6 «HTtoroBas
KOHTpOJIbHAsL paboTa
68/1 Ananus onmoboK 1
6 JIOTTYIIIEHHBIX B
HWTOTOBOW  KOHTPOJIBHOMU
pabote
KanennapHo-TemaTnyeckoe miiaHUpoBaHue 8 Kjacc.
Ne | [Tara Conep:xxanue(Tema ypoka) Hcnosb3oBanne IIpumeuanne
/1 o0opynoBaHus
\ TenuioBble siBjieHus1 (26 yacoB)
1 TennoBoe nBuxenue. Temneparypa. JlabopaTopHbIi 81
TEPMOMETP, JaTYHuK
TEMIIEPATyPhI
2 BuyTpenHsis sHeprus. JleMoHCTparms 82, ynp.1
3 Crioco6b! U3MEHEHUS BHYTPEHH el «I3MeHeHne 83, ymp. 2
SHEPruH Tena. BHYTPEHHEH

SHEPruu Teja TMpH
TPEHUU U yJapey:
JATIHK

TeMIepaTypbl,  JBe
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JIOCKH, ZIBE
CBHUHIIOBEIE Ij1a-
CTHHKH, MOJIOTOK

4 Busl Termonepenaymn. 84, ymp. 3
TemnonpoBogHOCTb.
5 Kongsekuys. U3nyuenue. JlemoHCTpauus 85, §6, ynp.4,5
«[lornonienune
CBETOBOI YHEPrum»:
JIBa JTaTYMKa TeMIie-
paTyphl, Jamna, JUCT
Oenoii u  uépHolt
Oymaru, CKOT4
6 Konuuecto Tennotel. Equnuib 87, §8, ymp. 6,7
KOJIMYECTBA TEIJIOTHI. Y AeibHAs
TEMJI0EMKOCTb.
7 Pacuer konnuecTBa TEMIOTHI, 89 , ymp.8
HEO00XOAMMOTr0 JJIsl HAarpEeBaHUS TeJa
WM BBIIETSIEMOTO UM TIPU
OXJIQXKICHHH.
8 ®poHTA/IbHAdA J1a0opaTopHas padora | [laTuuk IMoBToputs §9
Nel. «CpaBHeHHE KOJINYECTB TEMIIEPATYPHI,
TEeMJIOTHI IPH CMEIIMBAHUM BO/IbI TEPMOMETD,
Pa3HOii TeMIepaTypbi». KaJOpUMETP,
MEPHBIN 10020002050100)
(MeH3ypKa),
nabopaTopHbIe
CTaKaHbl, ropsiaasi u
XOJIOJIHasl BOJa
9 VpaBHeHME TEMIOBOro Galanca. 89,
10 JlaGoparopHnasi padora Ne2. Jatuuk  temmnepa- | Ne715,716,720,730
«H3mepenne yaeJbHOM Typbl,  TEPMOMETD,
TEeMJI0EMKOCTH TBEPAOT0 TeJIa». KaJIOpUMETP,
ropsiyasi UXonoaHas
BOJIa, MEPHBIN U~
JUHApP, TpYy3 LHU-
JUHAPUYECKHN c
KPIOYKOM, HUTD,
AJIEKTPOHHBIE BECHI
11 DHeprus TOIUIMBA. Y IeJIbHAs TEII0Ta 810, yup.9
CTOpaHUA.
12 3aKOH COXPaHEHMS U NIPEBPALCHUS 811, ymp.10
SHEPrUH B MEXaHUUYECKUX U TETLIOBBIX
npolreccax.
13 Konrpoabnas padora Nel no teme:
«TemoBble IBJICHUSN».
14 ArperatHbie COCTOSIHUSI BEIIIECTBA. 812-14, ymp.11
[InaBnenue u oTBEepAECBaHNE
KPUCTAJUTMYECKUX TeJl.
15 I'paduk naBieHUS ¥ OTBEPICBaHUS JlemorcTpanus Ne 1. 815, ynp.12
KPUCTATINIMYCCKUX TEJI. y,[[eJILHaH «OnpeﬂeneHHe
TETJIOTA MJIaBJICHHUS. yIeIbHON TEIJIOTHI
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[JTABJICHUS JIbJA»: JaT-
YK TeMIepaTyphl,
KaJIOpUMETp, COCyll ¢
TAIOIIUM JIBJIOM, COCY/]

c BOJOH, JJIEK-
TPOHHBIE BECHIL.
JlemoncTparus Ne 2.
«O06pa3oBaHme
KPHCTAJIOBY:
MUKPOCKOII, TpoOupKa
c HACBHIIICHHBIM
pacTBOpOM

JIBYXPOM OBOKHCJIOTO

AMMOHUA, IMTPEAMCTHOC

CTEKJIO,  CTEKIISTHHAs
HaJI0yKa
16 Pemrenue 3amau no teme «IlnaBnenue
TEID»
17 Hcnapenue u KOHACHCAIUSI. JleMOHCTpanus 816-17, ynp.13
HacellenHblil ¥ HEHACBILEHHBIA Nap.  (McnapeHue crompTay:
MaTYNK TEMIIePaTyphl,
NpOOMpPKa, JH- CTOYKH
Oymaru, PE3UHKH,
pa3HbIC CIUPTHI
18 Kurnenne. Y aenpHast TemoTa JleMOHCTpaLus 818,20, ynp.14(2,4),
napooOpa3oBaHMUSL. «3yuenne mnpouecca ynp.16(4,5)
KHUIICHUS BOJIBI»:
aTINK TeMITepa-
TYpBI, ITATHB
YHUBEPCAJIbHBIN,
KoJ10a CTCKJISTHHAS,
CIIHPTOBKA,
MOBapCHHAsI COJIb
19 BnaxuocTs Bo3ayxa. Criocoobl Jlatunk Temmeparypsl 8§19, Ne800,803,839
OIIpENIETICH I BIIAXXHOCTH BO3/IyXa. TEPMOMET], MAPJIS, CO-
®dponTanpHas 1adbopaTopHas padoTa CyJZ C BOJOM
Ne3 «3mepenne BIaKHOCTH BO3IyXa»
20 Pemenue 3amau no teme: « ArperaTHbie Ne779,787,795,827
COCTOSIHUSI BEII[ECTBAY
21 OOBsICHEHHUE arperaTHbIX COCTOSTHUI Ne864, 867, 838,842
BEILIECTBAa HA OCHOBAHWUHU aTOMHO-
MOJICKYJISIPHOT'O CTPOCHUSI
22 JIBuraTenb BHYTPEHHET O CrOpaHus 821,22
23 [TpuHIUIT NEHCTBUS TENIOBOM 823
MamuHbl. [TapoBast TypOuHa.
24 KII/I TermmoBoro aBurareis. 824
25 Pentenne 3amaua mo teme «Haxoxxgenue Ne783,794,824

KIIJI TeruioBoro nBuratessi»
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KonTtposabHas padora Ne2 nmo teme:
«/3MeHeHne arperaTHbIX COCTOSTHUIM
BeleCTBaY.

\ DJIeKTPUYECKHE U JJIeKTPOMarHuTHbIe siBjieHust (314)

27 OnekTpuzanus ten. Bzaumoneiictsue §25,Ne892,894,895,
3apsHKeHHbIX Tel. J[Ba pona 897
MEKTPUICCKHUX 3aPSTO0B. DICKTPOCKOIL.

28 DIIEKTPUIECKOE TT0JIE. 826,27, yrip.19,Ne907

29 JleMMOCTB DJIEKTPUYIECKOTo 3apsiza. 828,29, ynp.20
OnexkTpoH. CTpOEHHUE aTOMOB.

30 OOBsICHEHUE IEKTPHY ECKUX SBICHUH. 830,31, Vmp.21

31 OnexkTpudeckuid Tok. UcTouHUKH 832,33
NEKTPUIECKOT O TOKA. DIICKTPHUCCKAsT
IeMb U €€ COCTABHBIC YACTH.

32 DNEKTPUYECKUN TOK B MeTaJUIax. 834,35,36, ynp.23(1,2,3)
JIeficTBUS DIIEKTPUYECKOr O TOKA.

Hampasnenue Toka.

33 Cuna Toka. AmnepmeTp. M3mepenue 837, ynp.24
CHUTBI TOKA.

34 ®poHTaTbHAsA Ja0opaTopHasi padora | Jlatunk Toka, am- | 8§38, ymp.25
Neq, «COopka 3J1eKTPHYECKOM Henu U | IepMerp
U3MepeHne CHJIbl TOKA B ee JBYXTIPEICIbHBIH,

Pa3JIMYHBIX YYACTKAX». UCTOYHHUK TTUTAHHUS,
KOMILIEKT IPOBOJIOB,
PE3UCTOPBI, KT

35 DIIEKTPUUECKOE HAIIpsKEeHUE. EMUHUIBI 839,40
HanpsbkeHus. Bonetmerp. M3mepenne
HATIPSDKCHHS.

36 ®ponTaabHas JaboparopHas padora | [laTunk Hanpsi- | 841,42, ynp.26,27

NeS. «A3MepeHne HaNPsIsKEHUS HA JKEHUs, BOJIBT METP

PA3JIMYHBIX Y9ACTKAX JIEKTPUYECKOH | JABYXIpe- JEIbHBIN,

e, UCTOYHHUK IMHTAHU,
KOMILIEKT ITPOBOJIOB,
PE3UCTOPBI, KITFOY

37 DIEKTPUIECKOE COMMPOTHBIICHUE §43,ynp.28
IPOBOJHUKOB. Y I€TbHOE
conpoTuBieHue. Peoctarsl.

38 3akon Oma [yt ydacTKa [emn. JleMOHCTpaLust 844, ynp.29(4-7)

«UccnenoBa- HUE
3aBUCHUMO CTH CHUJIb]
TOKAa B MPOBOJHUKE OT|
HAIPSDKESHUS»: TaTIUK
TOKAa, JAaT4uK  Ha-
NPSDKEHUS, PE3UCTOpP,
peocrar, U CTOYHUK
NUTAHUS,  KOMILJIEKT
TPOBOJIOB, KITFOY

39 Pemenne 3amau mo teMme: «3akodH OMa. 1055,1056,1066
Brruncnenne conpoTHUBICHUS
IPOBOJTHUKOBY

40 ®ponTanbHas JaboparopHas padora | JlaTuuk Toka, | 846, ynp.30(1,2,4)
Ne6 «PeryampoBanune CHJIbI TOKA peocTaT, HCTOYHUK
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peocTaTom»

nUuTaHusA, KOMILICKT
IMpOBOJ0OB, KJIFOY

41 ®pouTanbHas JabopaTopHas padora | Jlartunk Toka, gatunk | 8§47, ymp.31
Ne7 «OnpenesneHne CONpOTHBJICHUA HalpspKeHu,
NPOBOJAHUKA MPU MOMO U aMIIEpMETP 5
aMIIepMeTpa H BOJLTMETPa» ABYXTPCACILHBIM,
BOJIbTMETP
JABYXIIPCACIbHbIN,
PE3UCTOPBI, UCTOYHUK
nuTaHusd, KOMIIJIEKT
HPOBOJIOB, KJIFOY
42 [TocnenoBatenpHOE COSAMHEHNE JlaTuuk TOKa, matumk | 8§48, ymp.31(1,3.4)
MIPOBOTHUKOB. HaIpsHKe HUS,
amMIepMmeTp
NBYXIIPEEIbHBIN,
BOJIBTMET]
NBYXIIPEEIbHBIN,
PE3UCTOPBI, UCTOUYHUK
NUTaHUS,  KOMILUIEKT
POBOJIOB, KITIOY
43 ITapannensHOE coeTMHEHNE JlaTuuk TOKa, matumk | 849, ynp.33(4,5)
IIPOBOJIHUKOB. HaIPSOHKCHHUS,
aMIepMeTp
NBYXITPEAEIbHBIN,
BOJIBTMET]
JIBYXITPEIEIbHbIN,
PE3UCTOPBI, UCTOYHUK
MUTAHWUS,  KOMILIEKT
POBOJIOB, KITIOY
44 O6o6maromuit ypok mo teme «Cumna 832-43 noBropenue,
TOKa, HANIPSKEHUE M COPOTHBIIEHUE Nel057,1061,1077,
TIPOBOIHHIKA» 1082,1112,1118
45 KonTpoasnas padora Ne3 «Cuiia
TOKA, HANPsI’KeHNe U CONMPOTHUBJIEHHE
NMPOBOTHUKA
46 PaGoTa 1 MOIITHOCTP JIEKTPUIECKOTO 851,52, ymip.34(1,2)
Toka. EAuHUIIBI paboThI
AIEKTPUUECKOr 0 TOKA IPUMEHsIEMbIE Ha
MIPAKTHKE.
47 ®pouTa/IbHAsA J1a0opaTopHas padora | /laTuuk TOKa, 852, Ne1150,1152,1156
Ne§«M3mMepenne MOIIHOCTH M Pa0OTHI | TaTYUK
TOKA B 3JIEKTPUYECKOH JIaMIe». HaIpsHKSHUS,
amrepMeTp
JIByXITPENEIbHbIN,
BOJILTMETP
JBYXIIPEEIbHBIN,
JaMIIOYKa, UCTOYHUK
MATaHUS, KOMIUIEKT
MIPOBOJIOB, KIIFOY
48 HarpeBanue mpoBoJHUKOB 853, 55,56, ynp.37(1-3)

ANEKTPUUECKUM TOKOM. 3aKoH JIKoyiist
— Jlenna. Jlamma HakaIUBaHUSL.
DNEeKTPUUECKUE HAarpeBaTeIbHbIE
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npubopsl. KopoTkoe 3aMbIkaHue.

[IpenoxpanuTtenu.
49 Konnencarop. 854, ynp.38
50 Pemenue 3anau. Ne1947-1949
51 Kontpoabnas pabora Ne4 « PaGora u
MOIIHOCTH 3JIEKTPUIECKOI0 TOKA.
3akon /I:xoyns-Jlenua».
52 MarsuTHOE MoJIe TOKA. 857,58, ynp.40
53 DJIeKTPOMArHUTHI U UX TIPUMEHEHHE. 859, ynp.41
54 ®pouTanbHAs JadopaTopHast 860
padora Ne9 «Coopka
3JIeKTPOMATHUTA M UCTILITAHHE €T o
JAefCTBUS».
55 [TocTosiHHBIE MAarHUTHI. MarHuTHOE JleMoHcTpaums 8§61
110JI€ TOCTOSIHHBIX MAarHUTOB. «M3mepenue noJist
HOCTOSIHHOT'O
Marduran: JaTYUuK
MAardsmuTHOI'O I10JisA, I10-
CTOSIH HbIi MarHuT I0-
JIOCOBOM
56 MaruuTHoE€ 1moJjie 3eMIIn. Jartuuk  marauTHOrO | 862
I0JIA, IIO CTOSHHBIN
MarHmT IOJIOCOBOM,
JIMHENKA
HU3MCPUTCIIbHAA
57 JlelicTBE MarHUTHOTIO 110OJI Ha JleMoHCcTpanus
MIPOBOJIHUK C TOKOM. DJIEKTPUYECKUN «3mepenne
ABUTAaTCIIb (I)pOHTaJIbHaﬂ MAaArHUTHOTO oI
Jaboparopnas padora Ne9«M3yyenne | BOKpyr mpoBOJAHHKA
3JIeKTPUYECKOr0 IBUTaTe sl C TOKOM»:. JaT4MK
NOCTOSTHHOT0 TOKA (HA MOJIeJIN)». MarHuTHOTO  TIOJIA,
JIBa IITAaTHBA, KOM-
TIJICKT MIPOBOJIOB,
HMCTOYHUK TOKa,
KITIOY
\ Cgetosble siBjeHus ( 104)
58 Ucrounuku cBera. Pacipoctpanenue OcBeTUTEeNb 863, ynp.44
CBCTA. C MCTOYHHUKOM CBE€Ta
Ha 3,5 B, ucTOYHMK
NUTaHUS, KOMILIEKT
NpPOBOJOB,  IlleJeBas
nmuadparma
59 Otpaxxenue cBera. 3aKoHbI OTpaxeHus: (OCBETUTEIb c | §64,65,Ne1305-1307

CB€Ta.

MCTOYHUKOM CBE- Ta
Ha 3,5 B, uncrounux
[MUTA-HHUS, KOMILIEKT
MPOBOJIOB,  IIleJieBast
nuadparma, MOTYIU-
JIWHAp, TUIAHIIET Ha
[UJIOTHOM  JIMCTE C
KPYTOBBIM
TPaHCIIOPTHPOM
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60 [Tnockoe 3epkano. U3o0paxkenue B 8§66, ynp.46(1,3,4)
IJIOCKOM 3€pKale.
61 [Ipenomnenue ceera. 3akoH OcBeTUTEND c | 867, ynp.47(1-3)
PETIOMIICHHSL. WUCTOYHHKOM CBE- Ta
Ha 3,5 B, mcTouHuHK
NUTAHUS, KOMIIJIEKT
MMPOBOJIOB,  IIIEJIeBast
nuadparma, MOTYIU-
MUHAp, TUIAHIIET Ha
MJIOTHOM  JIUCTE€ C
KPYTOBBIM
TPaHCIOPTHPOM
62 JIun3el. OnITHYECKAsT CUJIA JIMH3BI. 868, ynp.48
63 N306pakenust, 1aBaeMble TUH3OM. 869, ynp.49
64 ®poHTanbHas JadopaTopHas padoTa | Ocperuresb C 868,69
Nell. HMCTOYHUKOM CBETa
«[lonyyenune nzodpaxxenus npu Ha 3,5 B, MCTOUHMK
IOMOIIH JTUH3BI». MUTaHHS, KOMILJIEKT
MIPOBO/IOB, IIIE-
neBasi nuadparma,
9KpaH CTaJIbHOM,
HaIpaBJsIoas ¢
U3MEPUTETBLHOU
[IKAJIOH, COOn-
paroiue JMH3HI,
paccenBaromas
JIMH34, CIIAaiT
«Mogenb npen-
MeTa» B perTepe
5 I'na3 u 3penune. bim3opykocts 870
JANbHO30PKOCTh. OUKH.
66 Pemrenue 3amau. 867-69
67 KonTpoasnas padora Ne§ «
HToroBasi KOHTPOJIbHAsI padoTa»
\ IoBTOpenue (14)
68 AnHanu3 ommOOK AOMyIICHHBIH B
UTOTOBOM KOHTPOJIBHOU paboTe
KaﬂeHuapHO-TeMaanecxoe IJIAHUPOBAaHUE 9 ki1acc.
Ne | Jlara Conepxanue(reMa ypoka) Hcnonn3oBanue IIpumeuyanue
n/o 00opynoBaHUA
3aKoHBI B3aUMO/IeiicTBUS ¥ IBHKeHHUsI TeJi (36 yacoB)
1 Marepuanbnas Touka. Cucrema 8 1, ynp.1 yctHO
oTcYeTa.
2 [epemermenue § 2, Bomp, ymp. 2
YCTHO
3 Onpenenenre KOOPIUHATHI 8 3, Bomp, yup.3(1)
JBIDKYIIETOCS TeJa.
4 CKOpOCTh MPSMOJMHEHHOTO
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PAaBHOMCPHOI'O ABUKCHUA.

5 [Iepemenienue npu npsMOJIMHEUHOM 8 4, ynp.4
PaBHOMEPHOM JIBHIKCHHH.
6 I'paduku 3aBucuMocTU
KMHEMAaTUYECKUX BEITMYMH OT BPEMEHHU
MIPU TIPSIMOJIMHEHHOM paBHOMEPHOM
JIBUKCHHH.
7 CpenHsisi CKOPOCTb.
8 [TpssMoTMHEHHOE PABHOYCKOPEHHOE 85, yip.5(2,3)
JIBUKEHUE. Y CKOPEHUE.
9 CkopocTh MPSMOJIMHEHHOTO §6,ynp.6(2,3)
PaBHOYCKOPEHHOT'O IBH)KECHHUSI.
I'paduk ckopocTu
10 [lepemenienue npu npsIMOJIMHEWHOM 87, ynip.7(1,2)
PaBHOYCKOPEHHOM JIBHKEHHH
11 [Tepemenienue Tena npu 88, ymp.8(1)
IPSMOJIMHEHHOM PaBHOYCKOPEHHOM
JBYOKEHHH 0€3 HavaJbHOH CKOPOCTH
12 JIaGopartopnast pabota Ne 1 IraTtuB 1446, 1451
«HccnenoBaHrue paBHOYCKOPEHHOT O 1a00paTOPHBIA,
JBHKEHHS 0€3 HauaIbHOU CKOPOCTH > MeXaHH4eCKast
CKaMbsl, OpyCOK
JIEPEBSIHHBIM,
3JIEKTPOHHBIN
CeKyH/IOMep C
JTaTINKAMH,
MarHHUTOYIIPABIISIEM
bl€ TEPKOHOBBIE
JTaTIYUKA
CeKyH/ioMepa
13 Pemenue 3agau.
14 I'paduku 3aBHUCHUMOCTH
KHHEMAaTHYEeCKUX BEJIMYUH OT BPEMEHU
TP NPSMOJIMHEIHOM
PaBHOYCKOPEHHOM JIBUKCHUHU
15 Pemenue 3amay
16 KonTponbsHas padora Nel
17 OTHOCHUTEIILHOCTD JIBUYKCHHSI. 89. Vp.9(1-4)
18 WuepruanbHble CHCTEMBI OTCUETA. 810, ynp.10
IIepsbiii 3akoH HeroTOHA
19 Bropoii 3akon HeroToHa ®poHTanbHas 811, ynp11(2,3)

nabopaTopHas paboTa
Nel

«3yueHue
JBUKCHHUS TeJa IPU
JIEUCTBUU CUJIBI
TPEHUS»:
JIepEeBSHHBIN OPYCOK,
Ha0op T'PY30B,
MeXaHH4YecKast
CKaMbsl, TAHAMOMETD.
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®poHTanpHas
nabopaTtopHas paboTa
Ne 2

«3yuenne
JBUKEHUS CBSI3aHHBIX
TEJ»: IUTATUB
1a00paTOPHHBIi,
MeXaHu4ecKas
CKaMbsl, OpycoK
JIePEBSIHHBIN,
JJIEKTPOHHBIN
CEKyHJIOMep ¢
JTATYNKAMU,
MarHUTOYIpaBisieMbl
€ TepKOHOBBIE
JATYNKU
CeKyHJoMmepa, Habop
rpy30B, OJI0K
HEIOJBUXHBIN, HUTb

20 Tpertuii 3akon HerotoHa 812, ynp.12(3)

21 CBoOOIHOE TTAJICHUE TEI 813, ymp.13(3)

22 JIBuxkeHue Tena, OpoLIeHHOT 0 814, ymp.14
BEpTUKAIBHO BBepX. HeBecomocTh

23 JIabopaTtopHas pabora Ne 2
< M3mepenune yCKopeHus CBOOOTHOTO
IagcHUSI >

24 3aKOH BCEMHUPHOTO TATOTEHUS 815, ymp.15

25 Yckopenue cBOOOIHOTO MaieHus Ha 816, ynp.16(1-4)
3emiie U Ipyrux HEOCCHBIX TEax.

26 Cuna ynpyrocTi.

27 Cuia TpeHus

28 [IpsimonuHelHOe U KPUBOJIMHEHHOE §17,18,ymip.17,
JBWKEHUE. J[BUKEHHE TeNa Mo (1),ynp.18(1,4)
OKPY>KHOCTH C TIOCTOSTHHOW IO MOJIYJTIO
CKOPOCTBIO.

29 Pemrenue 3anau 819, yrp.17(2),

yrp.18(5), ynp.19(1)

30 HckyccTBeHHBIC CITyTHUKU 3EMITH

31 Nmmynbe Tena. 3aKkoH coXpaHEHUs 820, ynp.20(2,4)
UMITYJIbCa

32 PeakTrBHOE nBMKCHKE. PakeTsl. 821, ynp.21(2,4)

33 PabGora cuibl.

34 [TorenumanbHast U KWHETUYECKAS
JHEPrust

35 3aKOH COXpaHEHUs MEXaHUYECKON 822, ymp.22
SHEPTHH.

36 Kontponbhas padota Ne 2

Mexannueckue KoJsie6aHus U BOJHbL3BYK.(15 yacoB)
37 KonebaTtenpHoe qBUKEHUE. 823, ynp.23
38 CBoOoaHbIE KOTIEOAHUSL. JleMoHCTpanuu

Koaebarenpubie cucTeMbl. MasiTHUK.
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«Konebanus
HUTSHOTO MasiITHUKA U
CBOOO/THBIE
KosicOaHMsI rpy3a Ha
MPYKUHE»: TaTIHK
YCKOPEHUSI, ITATHB C
Kpernexxom, Habop
rpy30B, HUTh, HA0OP
MPYKUH

39 BenmauHbl, XapakTepu3yoIme 824,25, ynp.24(2-5)
Kose0aTelbHOe ABUKEHUE.
40 I"apmonnyeckue konedanus.
41 JIabopaTtopHas pabota Ne 3 JlaGopatopHast pa6oTa 1777,1780
<< HccmenoBanue 3aBUCHUMOCTH «3yuenne komneba-
Hepro/ia U YacTOThI CBOOOIHBIX HMI Ipy3a Ha
KoJIeOaHHU MasgTHUKA OT JJIMHBI €T0 PYKHHE»:
HUTH > KOMIIBIOTED, JATIHUK
YCKOpPEHUSI, TATHB C
Kperexom, Habop
[IPYKUH Pa3HOU
PKECTKOCTH, HAOOP
rpy3os o 100 r.
JlaGopaTopHas pabora
«3yuyenue komneda-
HUH HUTSHOTO
MasSITHUKA):
KOMITBIOTEP, JaTIYUK
YCKOPEHUSI, TPY3 C
KPIOUKOM, JIETKAs U
HEepacTsHKUMasi HUTh,
pyJeTka
42 3aryxaroiue KojacOaHusl. 826, ymp.25.
BLIHy)KI[CHHLIG KOJIeOaHUsL. HPE3CHTALNA
«MexaHnueckue KoJiebanus
B mpuponme, OBITYy W
TCXHUKC»
43 Pe3onanc. 827, ymp.26
IIpesenTanus
«MexaHn4eCKUI pe30HaHC»
44 Pacnipoctpanenue konebanuii B cpene. 828
BouHsl.
45 Jlmuna BosHbL. CKOPOCTH 829. Ymp.27
pacrnpoCcTpaHeHHsI BOJH.
46 Hcrounuku 3Byka. 3ByKOBEIE 830. Ymp. 28
KoseOaHus. TpE3eHTaIHA
«YpTpaszByK»,«Hppa3ByK
»
47 Bricorta, [TeMOp] 1 rPOMKOCTb 3ByKa 831, ymp. 29
48 PacnipocTpanenue 3Byka. 3ByKOBBIE 832, ymp. 30(3,4,6)
BOJTHBI.
49 OTtpakeHue 3ByKa. IX0. 3BYKOBOIi 833
pe30HaHC.
50 Pemrenue 3amay.
51 KontponsHas pabota Ne
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3 <«Mexannueckue KojaeOaHus u
BOJIHBIL. 3BYK >

DJIEeKTPOMATHUTHOE noJie (24 yaca)

52 MarsuTHoOE I0JI€ U ero rpaguaeckoe 834, ymp.31
n300pakeHue.
53 OnHOpOIHOE ¥ HEOTHOPOJHOE
MarHUTHBIC TTOJIA.
54 HampaiieHue Toka u HampaBJIeHHE 835, ymp. 32(1-3)
JIMHHUHA €r0 MarHUTHOT'O TIOJISt
55 OOHapy>keHre MarHUTHOT'O TIOJIS IO €T0 836, ymp.33
JIEHCTBUIO HA DJIEKTPUYECKHUM TOK.
[IpaBuio neBoM pykKu.
56 NHayKius MarHuTHOTO MOJIA. 837
57 MarHuTHBIH MOTOK 838, ynp34(1)
58 SIBIIeHHE ANIEKTPOMATrHUTHOM JleMOHCTpanus 839, ynp.36
HHIAYKLIWU. «SIBneHue
HIIEKTPOMArHUTHOM
WHIYKIIAN:
ATYUK HAMPSDKECHUS,
COJICHOHU]I,
[TOCTOSIHHBIN
[M0JIOCOBOM MarHMT,
TpyOka [I1BX,
KOMILICKT ITPOBOJIOB
59 JIabopartopHas padora Ne 4 [ToBoTpHuTH 8§39,
< UW3yuenue sBieHus Nel913,1915
3J'ICKTpOMaFHI/ITHOI71 WHIOYKIOUN >>
60 HanpaBnenue MHIYKIIMOHHOT'O TOKA. 840, ynp. 37
ITpasuino Jlenna.
61 SIBJieHME CAaMOWHTYKIIHH. 841, ynp.38
62 [Tony4enue u epenava NEPEMEHHOTO  |JleMOHCTpAIHs 842, ynp.39
3JIeKTpHYEcKoro Toka. Tpanchopmatop |(3mepenne
XapaKTEePUCTUK
MEepPEMEHHOI 0 TOKay:
NByXKaHaJb Has
MPUCTABKAOCIIAILIOTPA
¢, 3ByKOBOH
reseparop, Habop
MPOBOIOB
63 DIEKTPOMarHUTHOE TOJIE. 843
64 DNEeKTpOMarHUTHBIE BOJIHBI 844, yip.41(1)
65 Konebatensuerit kouTyp. [lonyuenne 845, ynp.42
JIEKTPOMATHUTHBIX KOJIcOaHUI
66 [IpuHIUITBI pagUOCBA3H U TEIEBUICHUS. §46,ynp.43
67 Wnrtepdepennus u audpakuus ceera
68 DneKTpoMarHuTHas pUpo/ia CBeTa. 847
69 [Ipenomnenue ceera. uznyeckuit 848, ynp.44(2,3),
CMBICJI TTOKA3aTeJIsl IPEIOMIICHUS.
70 Hucnepcus. LBera Ten. 849, ymp.45(1,3)
71 THIIBI ONTUYECKUX CIIEKTPOB. 850

33




72 JlabopaTtopHas pabora Ne 5 Tabn. «Tumst
< HabuntoieHue CIUIOLIHOTO 1 ONTHHECKIX
JIMHENYATBIX CIIEKTPOB M CITy CKAHMs > CIICKTPOB

UCITYCKaHUSD)

73 [Tornomenue u UCIyckaHue cBeTa 851
aroMmamu. [IpoucxoxaeHue
JIMHENYaTHIX CIIEKTPOB.

74 Pemenne 3anau

75 Kontponsnas paborta Ned «

DJIEKTPOMAarHuTHOE TOJIE)»
CTpoeHue aToMa U aTOMHOTO0 siipa (20 yacoB)

76 PamoaKkTHBHOCTb. 852

77 Monenu aToMOB 8§52

78 PannoakTuBHBIC TPEBPAIIICHHS 853, ynp.46
ATOMHBIX sIZIep.

79 DKCNepUMEHTAJIbHBIE METO IbI 854
WCCJICIOBAHUSI YACTHII.

80 JIabopaTtopHas pabota Ne 6
< HM3mepenune ecTeCTBEHHOI 0
paauanuoOHHOIO ¢)0Ha JO3UMETPOM >

81 OTKpBITHE TPOTOHA U HEHTPOHA. 855, ynp.47

82 CocraB aTOMHOTO siIpa. SaepHbie 856, ynp.48(4-6)
CHITBI.

83 Oueprus cBsizu. JledekT macc. 857, Bomp.

84 Pemenne 3anau

85 Jenenue snep ypana. [lenmnas peaxiusi. 858

86 JlabopaTopHas paborta Ne 7
<< UM3yuenue neneHus siapa atoma
ypaHa 1o ¢oTtorpaduu TpekoB >

87 SAnepnslit peaktop. [IpeodpasoBanue 859,
BHYTpPEHHEH dHEepruu aTOMHBIX S/Iep B
ANEKTPUYECKYIO SHEPTHUIO.

88 ATtoMHast SHEpreTHKa 860

89 Buonornueckoe neicTBue paaraium. 861

90 3aKOH paJ0aKTUBHOI'O pacnaaa

91 Tepmosinepaas peakuus 862

92 DneMeHTapHbIC YaCTHIIBI.

AHTHYACTHIIEI

93 Pemenue 3anau.

94 Kontponbhas padota Ne 5 «Ctpoenue
aToMa M aTOMHOT'O SI7[pay»

95 Jlabopatopnas padorta Ne § <Ouenka
nepuo/ia moypacnaaa HaXosSIIUXCs B
BO3J[yXe IMPOJYKTOB pacrmaja rasa
pajona>>. JlabopaTopHas padora Ne 9
< H3yueHne TpeKoB 3apsyKEHHBIX
YaCTHI] 110 TOTOBBIM (hoTOorpadusiv >

Crpoenue Beesiennoii (5 yacoB)
96 \ Cocras, cTpoeHHE U TIPOUCXOKICHUE \ 863
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CoHEYHOH CHCTEMBI

97 Bospime muanetsl CoHEeYH 0l 864
CHUCTEMBI
98 Maisie Tena CoMHEIHON CHCTEMBI 865
99 Ctpoenue, U3Iy4eHUE U IBOJIOLIUS 866
CosHua 1 3B€37
100 Crpoenue u 3Bomonus Beenennoi 867
\ Hrorosoe nosropenue-24
101- O0600111eHIE ¥ TTOBTOPEHHUE
102

CHucoK JUTEPATYPLI ¢ YKA3aHHEM NepedyHs YI4eOHO0-MeTOAHYECKOro o0ecnedeHnsl, CPEJCTB
00VYeHHS M 3JIeKTPOHHBLIX 00Pa30BaTeJbHbIX PECYDPCOB.

1. Mapon A.E., Mapon E.A. ®usuka. 7 kiacc. [lunakrnaeckue matepuainsl. M.: JIpoda, 2019.

2. Tleppimkun A.B. ®usuka. 7 knacc. Y4eOHUK 1151 0011100 pa3oBaTeNbHBIX yupekaeHuid. M.: JIpoda,
2018.

3. @®wunonorny H.B. ®usuka. 7 knacc. Meroauueckoe mnocoobue k yueOHuky A.B. Ileppimkuna. M.:
Hpoda, 2018.

4. XannanoBa T.A., XannanoB H.K. ®usuka. 7 kinacc. Pabouas rerpans. M.: Ipoda, 2019.

5. Xannanosa T.A., Xannano H.K. ®usuka. 7 kiacc. Tecter. M.: [Ipocda, 2019

6. Ileppimkun A.B. @usmka. 8 xinacc. YueOHUK A1s1 0011e00pa3oBaTenbHbIX opranusanuii. M.: JIpoda,
20109.

7. 2. ®wionosuy H.B. ®usuka. 8 knmacc. Meroauyeckoe nmocoore Kk yueOnuky A.B. Ilepbimkuna. M.:

Hpoda, 2018.

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

9. 4. Mapon A.E., Mapon E.A., ITozoiickuit C.B. ®usuka. 8 xiaacc. COOpHHUK BOIPOCOB U 3a1ad. M.:
Hpoda, 2019.

10. 5. XannanoB H.K., XannanoBa T.A. COOpHUK TecTOBBIX 3anaHuii mo ¢usuke. 8 kmacc. M.: BAKO,
20109.

11. ®uzwuka. 9 ki.: yueb. ansa odmeodpazosat. yupexaenuil. / A.B. [1€ppimkun, E.M. I'ytHuK M.:
Hpoda, 2017.

12. ®uzuka. 9 knacc: noypouHsle miansl no yueouuky A.B. [1€pprmkuna, E.M. I'ytauk / aBT.-coct. C.B.
Bobposa. — Bonrorpan: Yuurens, 2017. — 175 c.

13. ®uzuka: 3agaunuk: 9 — 11 ki.: Yued. nocobue ansa o0ueodpasoBat. yued. 3aBeneHuit. — M.: Ipoda,
1996. — 368 c.: win. — (3amaunuku «{podsr»).

14, ®wusuka. Tectol. 7 — 9 xnaccel. Kabapaun O.D., Opios B.A. YuebH. - meros mocobue. — 4-e u3.,
crepeotunt. — M.: [Ipoda, 2000. — 96 c.: ni.

15. ®usnyeckuii SKCIIEPUMEHT B cpefHel 1mkose: Mexanuka. MonekysipHast pu3uka.
Dnexrpoaunamuka / [llaxmaes H.M., IlIunos B.®. — M.: IIpocsemenue, 1989. — 255 c.: mi. — (b-xa
yuuTens GU3NKH).

16. Jlozoenko C.B., Tpymmna T.A Peanuzaius 06pa3oBaTeIbHBIX IPOrpaMM 1o (PU3HKE C UCIIOTL30BAaHUEM
o0opymoBaHus IaeTckoro Texuomnapka «llIkonsHbi KBanTopurom» Mockra, 2021

oo

Humepnem-pecypco:

1.bubmmoreka — Bce mo npeaMety «Pusukay. — Pexxum qocrtymna: http://www.proshkolu.ru

2.BuneoornsiThl Ha ypokax. — Pexxum qocryma: http://fizika-class.narod.ru

3.Enmunas xomnekuuss 1udpoBeIX 00pa3oBaTeIbHBIX pecypcoB. — Pexum mocryma:  http://school-
collection.edu.ru

4. VlaTepecHbIe MaTeprabl K ypokaM (PU3HMKH [0 TEMaM; TECThI 10 TeMaM; HarjsIHbIe TTOCOOMS K ypOKaM. —
Pexxum nocryma: http://class-fizika.narod.ru
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5. [ludpossie oOpa3oBaTebHbIe pecypehl. — Peskum gocrtyma: http://www.openclass.ru

6. DiekTpoHHbIe yueOHUKH 110 pusuke. — Pexxum mocryma: hitp://www.fizika.ru
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