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TOUKA \!Pocm

Pabouas nmporpaMma eCTeCTBeHHOHay‘IHOfI HAIpaBJICHHOCTHU 11O (1)I/I3I/IKC C HCIIOJb30BAHUECM
obopynoBanus 1eHTpa «Touku poctay s 7-9 KiIaccoB OCHOBHOM IIKONBI COCTaBJICHA U pa3paboTaHa B
COOTBETCTBHH C:

e ®denepanpHbIM 3ak0OHOM OT 29.12.2012 Ne 273-®@3 (pem. ot 31.07.2020) «O6
obpazoBanun B Poccuiickoit denepanum» (¢ U3M. u J011., BCTyI. B cmry ¢ 01.09.2020);

e tpeboBanmsivmu  DenepasbHOr0  TOCYJapCTBEHHOIO  00pa30BaTEIbHOIO  CTaHJApTa
OCHOBHOTO 00miero oopaszoBanus (yTB. MpUKa3oM MUHUCTEPCTBA 00pa30BaHUS M HAYKU
Poccuiickoit ®eneparuum ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

¢ [lacmoprom HammoHambHOTO MpoekTa «OOpa3zoBanue» (yTB. mpesuauymom CoBera mpu
[Ipesunente PO no crpaTernyeckoMy pa3BUTHIO M HAIIMOHAIBHBIM IIPOEKTaM, IPOTOKOJI
o1 24.12.2018 Ne 16);

e TocymapctBenHoi nporpammoit Poccuiickoit @enepanuu «Pa3Butue oOpasoBanus» (yTB.
[Toctanosnenuem [IpaButensctBa PO o1 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEPXKACHUM TOCyIapCTBeHHOM mporpammel Poccuiickoit ®enepaunun «Pa3zputune
00pazoBaHUs»;

® aBTOPCKOM MPOTpaMMOI OCHOBHOrO oOmiero oOpa3oBaHus 1o ¢usnke st 7-9 xmaccoB (A. B.
[Tépermkun, H.B. ®unonosuy, E.M.I'ytauk, M., «/Ipoda», 20151.);
y4eOHBIM TUTAHOM ¥ OCHOBHOM oOpazoBartenbHoi iporpaMmbl OO0 MBOY «1{O Ned6y,

e MeTonuyecKUMU  pPEKOMEHJALMSAMU IO CO3JaHHI0 W (PYHKUMOHUPOBAHHIO B
0011e00pa30BaTeNbHBIX OpPraHU3alMgX, PACIOJOKEHHBIX B CEIbCKOM MECTHOCTH U
MajblX TOpOJax, LEHTPOB O0Opa30BaHUS €CTECTBEHHOHAYYHON U TEXHOJIOIMYECKOM
HamnpaBiieHHocTel («Touka poctay) (YTBepkKACHBI pacrnopsbkeHHEeM MUHHCTEpPCTBA
npocseinenus Poccuiickoit @enepanuu ot 12 suBaps 2021 1. Ne P-6).

Pabouast mporpamma peanusyercs B ydeOHukax A. B. Ilepeimkwna «®usumka 7 kiace», «Pusuka 8
kiacey, «dusuka 9 kimace» cuctemsl «Beprukanesy Ilepoimkun A. B., yaeOHuK 111 00111€00pa3oBaTeIbHBIX
yueOHbIX 3aBeneHuii. M.: JIpoda, 2020

[Tporpamma ompesensier coaepkaHHe U CTPYKTYpy yueOHOro marepuana, MoClieJOBaTeIbHOCTh €ro
M3ydeHus, MyTH (HOPMUPOBAHUS CHUCTEMBl 3HAHW, YMEHHH W CIIOCOOOB MEATENbHOCTH, Pa3BUTHA,
BOCIIUTAaHUA U COUHUATIN3AIUUN YIalIUXCs.

Coznanne 1nentpa «Touka pocTa»  mpeanosiaraeT  pa3BUTHE  00pa30BaTeIbHOU
uH(ppacTpykTypsl  oOmieoOpa3oBaTeabHOM ~ OpraHu3aldd, B  TOM  4YHCIE  OCHAIEHUE
o011eo0pa3oBaTeIbHON OpraHu3aIum:

1. oOopynoBaHuem, cpeacTBaMu OOyYeHUsT M BOCIHMTAHUSA S H3Y4YeHUA (B TOM 4HCIE
9KCIEPUMEHTAJIBLHOT0) MPEIMETOB, KypCOB, AUCHUHUIUIMH (MOIyJNei) ecTeCTBEHHOHAYyYHOU
HAMpaBJICHHOCTH TMPU peald3allid OCHOBHBIX OO0IIe00pa3oBaTeNbHBIX MPOTpaMM U
JIOTIOTHUTEIBHBIX 00I111€00pa30BaTENbHBIX MPOrPaMM, B TOM 4YHCIE JUIS PACIIUPEHHS
coJiepkanus yueObHoro npenmera «Pusnkay;

2. obopymoBaHuEM, CpeACTBaMU OOy4YeHHMs] M BOCIUTAHUS s pealu3alud MporpaMmm
JIOTIOTHUTEIHLHOTO 00pa30BaHUs €CTECTBEHHOHAYYHOM HAIIPAaBIEHHOCTEH;

3. KOMITBIOTEPHBIM U HHBIM 000pYI0OBAaHUEM.

[IpodwibHblii  KOMIIEKT —oOopynoBaHus — obOecneunBaeT 3((PEKTUBHOE  JIOCTHIKEHUE
0o0pa30BaTeNbHBIX  PE3YyJIbTAaTOB  OOyvyalOIIMMHUCA 1O MporpaMMaM  eCTEeCTBEHHOHAyYHOU
HaNpaBJICHHOCTH, BO3MOXHOCTb YTIyOJEHHOTO N3yYeHHsI OTJENbHBIX MPEIMETOB, B TOM YHUCIIE IS
¢dopmMupoBaHusd  U300pETATENLCKOTO, KPEAaTUBHOTO, KPUTUYECKOTO  MBIIUICHHS, Pa3BUTHUSA
(GYHKIMOHATBHOW TPaMOTHOCTH y OOy4yaloUIMXcsi, B TOM 4YHCIE€ €CTECTBEHHOHAy4YHOU u
MaTeMaTHYECKOH.

9KCHCpI/IMeHT SIBISETCS HCTOYHMKOM 3HAHUH H KPpUTCPUCM HUX HCTUHHOCTH B HaAYKC.
KOHL[CHLII/IH COBpPCMCHHOT'O 06p8.30BaHI/I$I noapa3yMeBacT, 4To B y‘ICGHOM SKCIICPUMCHTC BCAYLIYIO
PoOJIb  OOJEKCH  3aHATb CaMOCTOSITEIbHBI  HMCCIIEA0BATEIbCKUIA y“ICHI/I‘-ICCKI/II\/'I 9KCIICPUMCHT.
COBpeMeHHLIC OKCIICPUMCHTAJILHBIC HCCIICAOBAHUA TI0 (1)1/131/11(6 YK€ TpyAHO MNPCEACTAaBUTH 0e3
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UCTIOJb30BAHMSI HE TOJBKO AaHAJIOTOBBIX, HO W IHU(PPOBBIX H3MEPUTEIbHBIX MpHuOOpoB. B
denepanbHOM TOCYIapCTBEHHOM 00pa3oBaTesibHOM cranjapre (nanee — PI'OC) nponucano, 4To
OJHHUM M3 YHUBCPCAJIIbHBIX y‘-Ie6HBIX

neicteuii  (manee — YVY][), npuoOpeTaeMbIX YYalUMHUCS, JOJDKHO CTaTh yMEHUE
«IIPOBEJICHUS OIBITOB, TMPOCTHIX 3KCICPUMEHTAIBHBIX WCCICAOBAHUN, MPSMBIX H KOCBEHHBIX
M3MEpPEHUH C HCIIOJIb30BAHUEM aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIBHBIX IPHOOPOBY.

VY4eOHbI AKCTIEpUMEHT 1Mo (U3UKEe, MPOBOIUMBIN Ha TPaIUIMOHHOM obOopynoBaHuu (6e3
IpUMEHEHHs] HU(POBLIX JabopaTtopuil), HE MOXET B IOJHOM Mepe 00ecledyuThb pPEIIEHUE BCEX
oOpa3oBaTeNbHBIX 3aJad B COBpeMEHHON mikosie. CroxuBmiascs cUTyanus oOycIOBJIEHA
CYyIIECTBOBaHHUEM psia MpoOIeM:

*  TpaJUMIMOHHOE IIKOJbHOE O0O0OpYyAOBaHME  M3-3a  OTPAaHMYEHUS  TEXHUYECKUX
BO3MOXHOCTEHN HE MMO3BOJISIET MPOBOJUTH MHOTHE KOJIMUECTBEHHBIE UCCIIEIOBAHMS;

*  JUINTENbHOCTh IMPOBENEHUS (PU3MYECKUX HCCIIEIOBAaHUII HE BCEr/a COrJlacyercsi ¢
JUITENbHOCTBIO YUEOHBIX 3aHSTHI;

*  BO3MOXHOCTh TPOBEACHHA MHOTUX (U3UUECKUX HCCIIEeIOBAaHUN OrpaHUYMBAETCS
TpeOOBaHUSAMHU TEXHUKU O€301TaCHOCTH U JIp.

Hudposas nabopaTopusi KapAWHAIbHBIM 00pa3oM H3MEHSET METOAUKY U COJep>KaHue
AKCIEPUMEHTAJIbHOW JAEATEIbHOCTH W TOMOTAeT pEIINTh BBIIICIEPEUUCICHHBIE MPOOJIEMBI.
Mlupokuil cnexkTp UUQPPOBBIX AATYUKOB IMO3BOJISIET YYaUIUMCS 3HAKOMHUTBCS C MapaMeTpaMu
(u3MYECKOTO IKCIEPUMEHTa HE TOJbKO Ha Ka4eCTBEHHOM, HO M Ha KOJMYECTBEHHOM ypoBHe. C
MIOMOIIBIO [HU(POBOI J1a0OPATOPUM MOMKHO IPOBOAUTH AJUTEIBHBIA HKCIIEPUMEHT Jake B
OTCYTCTBMM 3KcnepuMmeHTaTopa. IIpu 3ToM m3Mepsemble AaHHBIE M PE3ylbTaTbl UX OOpPabOTKH
0TOOpaKaIOTCs HEMOCPEICTBEHHO HA DKPaHEe KOMITbIOTEpA.

B mpouecce dopMupoBaHHs SKCIIEPUMEHTAIBHBIX YMEHUH MO (DU3HMKE YJalluiicss y4UTCS
MIPENICTaBIATh HHPOPMAIINIO 00 HCCIE0BAHNHU B YETHIPEX BUIAX:

* B BepOaJbHOM: ONMMCHIBATH IKCIIEPUMEHT, CO3/]aBaTh CIIOBECHYIO MOJCIIb SKCIIEPUMEHTA,
(buKCUpOBaTh BHUMAHHUE HA U3MEPSIEMBIX (PU3MUYECKUX BEIMUYNHAX, TEPMUHOJIOTHH;

* B TAOJIMYHOM: 3aMOJHATH TAOIHIIBl JAHHBIX, JEXKAIIUX B OCHOBE MOCTPOEHUS I'PadUKOB
(TIpu 3TOM y y4YaImuxcsi BOSHUKAET MEPBUYHOE MPECTABICHUE O MacIITadax BEJIMUKH);

* B rpadu4ecKOM: CTPOUTH rpadUKH MO TAOJIMYHBIM JAHHBIM, YTO TIO3BOJISIET MEPEHTH K
BBI- JBMKEHHUIO THUIIOTE3 O XapaKTepe 3aBUCHMOCTH MEXKIY (PHU3NYECKUMH BEIMYMHAMH (IIPU STOM
YYHUTENIb TIOKa3bIBACT IPEHMYIIECTBO B BHU3yaJlW3allMd 3aBUCUMOCTEH MEXIy BEJIU- UYWHAMH,
HarJIsAHOCTh © MHOTOMEPHOCTH);

* B aHaJUTUYECKOM (B BHJIE MATEMAaTUYECKUX yPAaBHEHHUM): MPUBOAUTH MaTEMaTHUECKOE
OTHCAHHWE B3aMMOCBS3M (PU3UYECKMX BEJIMYMH, MaTeMaTH4ecKoe OO0O0OIIeHHe MOJIyYeHHBIX
pE3yIbTaTOB.

[lepexon kK KaXIOMy 3Tally MpeAcTaBlieHUs WH(GOPMALMK 3aHUMAaET JOCTATOYHO OOJBIION
MIPOMEXYTOK BpeMeHHu. besycnoBHO, B 7—9 Kkilaccax 3TOT HpoIllecC HEOOXOAWM, HO B CTapIINX
KJlaccax 3TO BpeMs MOXHO ObUIO Obl OTBECTH Ha pelieHHne Oojiee BaXKHBIX 3a7ad. B 3ToMm muiaHe
1n(dpoBbIe Ta00OPATOPUH MO3BOJISIFOT CYIIECTBEHHO SKOHOMHTH BPEMS, KOTOPOE€ MOXKHO MOTPATHTh
Ha (opMHUpOBaHHE UCCIEIOBATENFCKUX YMEHUU YYalUXCs, BBIPAKAIOIIUXCS B CIEAYIOMINX
JIEUCTBUSIX:

*  ompeJesneHue npoosieMsl;

*  TI0CTaHOBKa MCCIIEI0BATEIbCKON 3a1a4H;
*  UIAHUPOBAHUE PEIICHUS 3a/1aUH;

*  I[IOCTPOCHUE MOJIENE;

*  BBIJBIKEHHUE THIIOTE3;

*  BKCIIEpUMEHTaJIbHAas IPOBEpKa TUIOTE3;
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*  aHAJIM3 JIAHHBIX KCTICPUMEHTOB WJIM HAOIIOICHHIA,

*  (hopMyIupOBaHKE BEIBOJIOB.

[locneguue roapl y  ywammxcs  HaOmrogaeTcss  HHU3Kas  MOTHBALMSA — U3YYCHHS
€CTECTBCHHOHAYYHBIX JUCIUILINH U, KaK CIICJCTBUE, MaJicHue KadecTBa oOpasoBanus. [{udpoBoe
yae0HOe O000pYZOBaHHE TO3BOJISICT YYalIUMCS O3HAKOMHUTHCS C COBPEMEHHBIMHU METOJAMH
HCCIIEIOBaHUs, NMPUMEHSAEMBIMU B HAYKE, @ YYUTEIK0 — IPUMEHSITh HA MPAKTUKE COBPEMEHHBIE
ME€IarOrMYeCKNe TEXHOJIOTMU. [l03TOMYy TIaBHOWM COCTaBIAIOMIENH KOMIUIEKTa «ToO4ykoW pocTta»
ABIISIIOTCS I (PPOBEIE TabopaTopHu.

[Ipemnaraemas mporpamMma peaau3yercs ¢ MOMOIIBI0 Y4eOHO-MeTomuueckux KoMIuiekToB (YMK).

YMK asst kaxaoro Kiacca BKJIFOUYAET: YYCOHHK, 33Jla9HUK, METOANYECKUE MaTepHallbl JIJIsl YUUTENs,
CaMOCTOSITENbHBIE U KOHTPOJIBHBIE PAOOTHI.

[Mnanupyrores cnenyromme GOpMbI OpraHU3ary y4eOHOro mporecca: (POHTANBHBIE;  KOJUIEKTUBHBIC;
TpyIIoOBEIe; paboTa B Mape; HHAWBUIyalbHBIE.

B npernojJjaBaHuun MmpeamMera 6YJIYT HCIOJB30BATHCA CICAYIONINEC TEXHOJOTHMU W MCTOABI: JIMYHOCTHO-
OpPHEHTHpOBaHHOE OO0ydeHHe; MpobieMHoe oOyudenue; audQepeHIUPOBaHHOE O0YYEHHE, TEXHOIOTHH
00y4eHUS] Ha OCHOBE PEIICHUs 3a]1a4; METO/[bl HHINBUIIyaTBHOTO 00yJIEeHUSI.

OcobeHHoe 3HaUeHNE B NIPENOIaBaHUM (PU3UKK UMEET MIKONBHBIA (PU3NYECKUI IKCIIEPUMEHT, B KOTOPBIH
BXOJIAT JIEMOHCTPAIIHOHHBIN 3KCIIEPUMEHT U CaMOCTOSITEITbHBIC JTA00paTOPHbIC paOOTHI yIaIIAXCS.

Heabro usyyeHust pU3MKM B OCHOBHOM IIKOJI€ SIBJISIETCSH:

1) B HANIpaBJICHUH JJUYHOCTHOTO Pa3BUTHS

- BOCITUTaHKHE TOTOBHOCTH O0YYAIONIMXCS K CAMOPA3BUTHIO U CaMOOOPa30BaHHIO HA OCHOBE MOTHUBAIIUH K
00y4YEeHHIO U TI03HAHUIO;

-(opMupoBaHnEe NEHHOCTH 310pPOBOrO M Oe3omacHOro o0pasa >KU3HM, NPABHJI HHIAWBUAYAIBHOTO H
KOJUIEKTHBHOTO O€30ITaCHOr'0 MOBEACHHS B YPE3BBIYAWHBIX CUTYaLUSAX, YIPOXKAIOIIUX XHU3HU U 370POBBIO
JIFOZIeH, TIPaBUIT TIOBEACHHS Ha TPAHCIIOPTE U Ha JIOpOTax.

-BOCIIUTaHHE YOSKAEHHOCTH B BO3MOKHOCTH TIO3HATH TPUPOLY, HEOOXOAMMOCTH pa3yMHOIO
UCTIONBb30BAHUS TOCTHKEHUH HAYKN M TEXHOJIOTUH JUTS JATbHEHIIEro Pa3BUTHS YEIOBEYECKOro OOIIEeCTRa;

-pa3BUTHE YBaKCHUS K TBOPIAM HAyKH M TEXHUKH;, OTHOLICHHS K (U3MKe Kak K DJIEMEHTY
001I1eYe0BeYeCKON KyIbTYpHI;

2) B MeTanpeAMeTHOM HaNpPaBJIeHUH

OCBOEGHHE 3HAHUI 0 MEXaHMYECKUX, TEIUIOBBIX, 3JIEKTPOMArHUTHBIX M KBAHTOBBIX SBJICHHSAX; BEINYNHAX,
XapaKTepU3YIOMMX STH SBJICHHS; 3aKOHAX, KOTOPHIM OHH IOJYMHSIOTCS; METOAAX HAyYHOTrO MO3HAHMS
MIPUPOILI U (DOPMHPOBAHUS HA STOW OCHOBE IIPENCTABICHUN 0 GHU3MIESCKON KapTHHE MHUPA;

OBJIaJICHHE YMEHUSIMU IIPOBOANTH HAONIOACHHWS NPHPOAHBIX SBJICHUH, OMHUCHIBATE M 0000IIATH
pe3ynabTaThl HAOIOCHNH, MCIIONBb30BaTh HMPOCTHIE M3MEPUTENbHBIC MPHOOPHI I M3ydeHUs! (ru3ndecKknx
SIBJICHHI; IPEJICTABIISATh PE3yIbTAThl HAOTIOCHUI MM H3MEpEHNUi B BU/Ie TaONNI, rpa)KOB U BBISABIIATH HA
9TOH OCHOBE OSMIHMPHYECKHE 3aBUCHMOCTH; IPUMEHSTH MONYyYCHHBIC 3HAHUS Ul  OOBSCHEHHS
Pa3sHOOOpa3HBIX MPUPOJHBIX SBICHUH W IPOIECCOB, NMPUHIMIIOB JEHCTBUS BAXKHEHIIMX TEXHHYECKUX
YCTPOWCTB, I peIleHns] PU3MYECKHX 3a/1aY;

pa3BHUTHE IMO3HABATENBHBIX MHTEPECOB, MHTEIUICKTYAIBHBIX W TBOPYECKHX CIOCOOHOCTEH B mporecce
pemreHuss (U3MYECKMX 3a1ad M BBIIOJHEHUS OSKCIIEPUMEHTAIBHBIX HCCIICIOBAHHIA; CIIOCOOHOCTH K
CaMOCTOSITEIFHOMY TPUOOPETEeHHI0 HOBBIX 3HAaHWH 1O (U3UKE B COOTBETCTBUH C IKM3HEHHBIMH
NOTPEOHOCTSAMH U HHTEPECaMU;

- HCIOJIB30BaTh KOMITBIOTEPHBIC TEXHOJOTHUH JUISl PeIleHns] HHOOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX
y4eOHBIX 33/1a4, B TOM YHCJIe: BRIYUCIICHHE, HAITMCAHNE ITUCEM, COUMHEHHH, T0KIIaI0B, pedepaToB, CO3/1aHHIE
Npe3eHTalni U JIp.;

Ils1anupyemble pe3yabTaThl OCBOCHUS Y4eOHOro npeamera « Puzukar».
JIMYHOCTHBIMH pe3y/bTaTamMu o0ydeHus pusuke B 7-9 kiaccax sBISIOTCS:
® Pa3BUTHUC MO3HABATCIIbHBIX MHTCPECCOB, HHTCIUICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEN yJalnixcs,
° y6e)K}_IeHHOCTI> B BO3MOXHOCTHU IMO3HAHUSA NPHUPO/bLI, B H€06XO,I[I/IMOCTI/I PAa3syMHOI'0 UCIOJIb30BaAHUA
,Z[OCTI/I)KCHI/Iﬁ HAayKu H TEXHOJIOTUH JJI ,[[aJ'IBHefIH.IeFO Pa3sBUTHA YCIIOBCUCCKOI'0O OGH.IGCTBa,
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yBa)KEHHE K TBOPLIAM HAayKH W TEXHHWKH, OTHOIIEHHE K (DPU3MKE KaK 3JIEeMEHTY OOLIeueoBeYecKOn
KYJIBTYPBHI;

® CaMOCTOATENFHOCTh B MPHOOPETEHNN HOBBIX 3HAHUH U MIPAKTHYECKUX YMEHHIA;

® TOTOBHOCTh K BBIOOPY J>KM3HEHHOTO MYTH B COOTBETCTBUH C COOCTBEHHBIMH HHTEpECaMU U
BO3MOKHOCTSIMH;

e MoTHBamusi  0oOpa3oBaTENbHOW  JESITENBHOCTH  IIKOJBHUKOB ~ Ha  OCHOBE  JIMYHOCTHO
OPHEHTHPOBAHHOTO TTOAX0AA;

e (opMupOBaHHE IEHHOCTHBIX OTHOUIEHHH Jpyr K ApPYry, VYYUTEII0, aBTOpaM OTKPBITHH U
M300pETeHUM, pe3ysibTaTaM O0yUCHUSI.

MeTtanpeaMeTHBIMHU pPe3yJbTaTaMU o0yueHus Gpu3uke B 7-9 Kiaaccax SBISIOTCS:

® OBJaJICHWE HABBIKAMH CAaMOCTOSITEIFHOIO MPHOOPETEHUS] HOBBIX 3HAHWH, OpraHU3anuu ydeOHOU
JeATeIbHOCTH, TTOCTAHOBKH IIeNIeH, TIaHUPOBAaHUS, CAMOKOHTPOJISI M OLIEHKH Pe3yJIbTaTOB CBOCH
JeATeIbHOCTH, YMEHHSIMH TIPEIBUCTh BO3MOXHBIE PE3YJIbTaThl CBOUX JICHCTBHIA;

® TIOHMMAaHUE pa3IMYMid MEKAY HWCXOAHBIMH (akTaMd M THUIOTe3aMH sl WX OOBSICHEHHS,
TEOPETHYECKUMH MOJIENISIMH M pealbHBIMH OOBEKTaMH, OBJIAJICHUE YHHBEPCAJIbHBIMH Y4eOHBIMHU
JEWCTBUSIMH Ha TIpUMepax TUIOTE3 JIIsl OOBSCHEHUS W3BECTHBIX (PAKTOB M IKCIIEPUMEHTAIBHON
MPOBEPKH BBIJIBUTAEMBIX THUIIOTE3, Pa3pabOTKU TEOPETUIECKUX MOJIEIICH MPOIIECCOB WM SIBIICHHUIA;

e (opMupOBaHHE YMEHHH BOCIPUHHMATH, TepepadaThiBaTh W MPEIABSBIATE WHPOPMAIMIO B
CIIOBECHOH, 00pa3HOW, CUMBOJIMYECKOW (popMax, aHAM3UPOBATh U TepepadaThiBaTh MONIYYEHHYIO
WH(POPMAITUIO B COOTBETCTBHM C TOCTABICHHBIMU 33/Ia4aMU, BBIIENSTh OCHOBHOE COJIEpKAaHHE
MPOYUTAHHOTO TEKCTA, HAXOUTh B HEM OTBETHI Ha TIOCTABIICHHBIC BOIIPOCKHI U U3JIaraTh €ro;

® [pUOOpETeHHE OMbITa CaMOCTOSTEIBLHOTO IOMCKAa, aHajiu3a W or0opa HHGpOpMAIUH C
HCTIOJIb30BAaHUEM Pa3IMYHBIX UCTOYHUKOB ¥ HOBBIX WH(OPMAIMOHHBIX TEXHOJOTHH JUTS pelieHUs
MO3HABATENBHBIX 3a]1ay;

® pa3BUTHE MOHOJIOTHYECKOW W JUAJOrMISCKON PeUH, YMEHUS BBIPAXKaTh CBOM MBICIH U CIIOCOOHOCTH
BBICIYIINBATH COOECETHIKA, IOHUMATh €r0 TOUKY 3pEHUs, IPH3HABATH MPABO JPYroro YelioBeKa Ha
WHOE MHEHHE;

® OCBOCHHE NMPHUEMOB JICHCTBUI B HECTAHJAPTHBIX CUTYAllUSX, OBJIA/ICHHE IBPUCTHYECKUMH METOJAMU
peTeHus TTPoodIIeM;

e (opMmupoBaHHEe YMEHUH paboTaTh B TPYIIC C BBITIONHEHUEM pPA3JUYHBIX COIUANLHBIX POJEH,
MPECTABNIATH ¥ OTCTAMBATH CBOM B3TJISLIBI M YOKICHUS, BECTH JUCKYCCHIO.

PerynstuBubie YY ]
OO6yJaronuiics moIyduT BO3MOXKHOCTG TSI JOPMHUPOBAHUS CIASTYIOIINX PEryIITHBHBIX Y Y /1.

1. VYwmeHue caMOCTOSATENHHO OMPEAENIATh e O0YYEHUsI, CTABUTh U (JOPMYJIMPOBATH HOBBIC 3a7a4ll B
yué0e W T03HABATENBLHOU JEATEIHHOCTH, PA3BUBATh MOTHUBBI U MHTEPECH CBOCH TO- 3HABATEIHHOM
JIeSTEIbHOCTH.

OOyJaronuiicst CMOXeT:

®  AHANU3MPOBATH CYMIECTBYIOINIUE U TUNIAHUPOBATH OyAyIHe 00pa30BaTeNbHbIC PE3YIIbTAThI;

® WIeHTU(OUIUPOBATH COOCTBEHHBIE TPOOIEMBI U OMPEAENIATh TIABHYIO IIPOOIIeMYy;

® BBIBUTATh BEPCHH PEIICHUS MPOOJIEMbI, (GOPMYIHUPOBATH THUIOTE3bI, MPEIBOCXUIIATH KOHEUHBIH
pe3yJyibTarT;

® CTaBUTh IIellb JICATENBHOCTH HA OCHOBE ONpPEACHEHHOW TPOOJIEMBI M  CYIIECTBYHOIIUX
BO3MO>KHOCTEH;

e (hopMyIUpOBaTh yueOHBIC 3a)Ia4M KaK Iard JOCTHXKEHUSI MOCTABJICHHOM 1ENU JeATEbHOCTH;

e O0OCHOBBIBATH IICICBbIC OPUEHTHPHI W TPHOPUTETHI CCHUIKAMH Ha IICHHOCTH, YKa3biBas U
000CHOBBIBasI IOTMYESCKYIO MOCIEI0BATEILHOCTD II1aroB.

2. YMeHHe CaMOCTOSITENBbHO TUIAHUPOBATh MYTH JOCTH)KEHUS IieNell, B TOM YHUCIe albTePHATHBHBIC,
OCO3HAHHO BHEIOMpaTh Hambonee 3¢ (EKTUBHBIE CIIOCOOBI pEIIeHUs YYeOHBIX M IMO3HABATEIbHBIX
3ajad.

OOyyaromuiicss CMOXeT:

e ompeaensaTh HeoOXomaumoe(ble) MEHCTBUE(SI) B COOTBETCTBUM C Y4YeOHOW W TIO3HABAaTEIbHOMN

3a/la4yaMH U COCTABIIATh AJTOPUTM €ro(HUX) BBHITTOTHEHHUS;
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00OCHOBBIBATh M OCYIIECTBIISATH BBIOOp Hambosee 3P QPEKTUBHBIX CIOCOOOB pelIeHHS y4eOHBIX H
MO3HABaTENbHBIX 3a]1ay;

ONpEeNsITh/HaX0AUTh, B TOM YHCIE W3 IMPEAJOKEHHBIX BapUAHTOB, YCIOBHUS AJS BBITTOJHEHUS
y4eOHOH M MO3HABATEILHOW 33]1a4;

BBICTPaWBaTh JKU3HCHHBIC IUIAHBI Ha KPaTKOCPOUHOE Oyayiiee (3asBISTh ILEIEBbIC OPUEHTHPHI,
CTaBHTh aJIcKBaTHBIC MM 3a/laud W Tpe/ylarath ACHCTBUS, yKa3blBas U OOOCHOBBIBAs JIOTHUECKYIO
MOCIEA0BATENBHOCTD IIATOB);

BEIOMpATh M3 TMPEUIOKECHHBIX BapUAaHTOB M CaMOCTOSTEIBHO HCKAaTh CPEACTBA/PECYpChl UIS
peleHus 3a1aun/ I0CTIKEHNS 1N,

COCTAaBIISITh TUIAH PElIeHHs MPoOIeMbl (BBITTOIHEHUS POEKTA, IPOBEIICHHUS HCCIICIOBAHMS);
OIpEIeNsITh TMOTEHIMANLHBIE 3aTPYIHEHUsSI MPH pelieHHH Y4eOHOH W TO3HABaTEIbHOW 3aJaud U
HAXOJIUTh CPECTBA JUIS UX YCTPAHEHUS;

OITUCHIBATH CBOW OMBIT, OQOPMIISISL €ro ISl TepeJadu APYruM JIOJSIM B BHJIE TEXHOJIOTUU PElIeHUs
MPAKTUYECKUX 3a]a4 ONpeIeIEHHOro Kiacca;

IUTAHUPOBATH ¥ KOPPEKTUPOBATH CBOIO WHAWBUAYAIBHYIO 00pa30BaTENbHYIO TPACKTOPHIO.

YMeHHe COOTHOCHTH CBOW JICHCTBUSI C IUIAHUPYEMBIMH pE3YJIbTaTaMH, OCYLIECTBISTH KOHTPOJIb
CBOCH JIeATENIbHOCTH B TIPOIIECCE JIOCTHIKEHHS Pe3ylibTara, OMNpEeNeNsiTh CHoCOOBbl JeWCTBHHA B
paMKax MpeayioKEeHHBIX YCIOBHI M TPEOOBAHUH, KOPPEKTUPOBATH CBOM JCHCTBUS B COOTBETCTBHUH C
HU3MEHSIONIEHCS CUTyalueH.

OO0yuaronuiicss CMOXeET:

4.

OINPEAEIATh COBMECTHO C IIEAaroroM M CBEPCTHUKAMH KPUTEPUM IUIAHMPYEMBIX PE3YJIbTATOB M
KPUTEPUH OIEHKH CBOEH y4eOHOW NesITeThHOCTH;

CHCTEMAaTU3UPOBaTh (B TOM YHCIIE BHIOUPATh IPUOPUTETHBIE) KPUTEPUH IUIAHUPYEMBIX PE3YJIbTaTOB
1 OLICHKU CBOEH JEATENBHOCTH;

OTOMPATh UHCTPYMEHTHI IJIs1 OLIEHUBAHUSI CBOEH NESITEILHOCTH, OCYLIECTBIATH CAMOKOHTPOJIb CBOEH
JeATEIbHOCTH B paMKax MPEAJIOAKEHHBIX YCIOBUN U TpeOOBaHUML;

OLICHUBAaTh CBOK JEATEIBHOCTb, APTYMEHTHUPYS MPHUYMHBI JOCTHKCHHA WIH OTCYTCTBHUSA
IJIAHUPYEMOTO PE3yIbTaTa;

HaXOIUTh JIOCTAaTOYHbIE CPEIICTBA /JIsl BHIIOJIHEHUS yUeOHBIX IEHCTBUI B M3MEHSIOIIEICS CUTyaluu
W/WIK IPU OTCYTCTBUM IUTAHUPYEMOT'O pe3yiIbTaTa;

pabortasi 1o CBOEMY IUIaHY, BHOCUTh KOPPEKTHBBI B TEKYILYIO NEATEIbHOCTh Ha OCHOBE aHAJM3a
WN3MEHEHUI CUTYaIlH AJIS TOyYEHUS 3aIUIAHMPOBAHHBIX XapaKTEPUCTHK MPOAYKTa/pe3ybTara;
YCTaHABIIMBATh CBSI3b MEXAY IONyYEHHBIMH XapaKTEPUCTHKAMH IIPOAYKTAa M XapaKTEPHCTUKAMHU
rporecca JeATEeNbHOCTH M 0 3aBEPIIECHUH JEATEIBHOCTH MpeuIaraTh U3MeHe- HUE XapaKTEPUCTHK
rporecca Ui MOTyYeHHsl YIy4IIEeHHBIX XapaKTePUCTUK TPOAYKTa;

CBEPSITh CBOM JCHUCTBHSA C LIENBIO U MPH HEOOXOJUMOCTH UCIIPABIISTH OIIMOKH CaMOCTOSITEIBHO.
YMeHue oueHNBaTh NPaBUJIBHOCTH BBIITOJHEHHUS Y4e€OHOH 3aJaud, COOCTBEHHBIE BO3MOXKHOCTHU €€
peeHusl.

OOyJaronuiicst CMOXeT:

OIIPENENATh KPUTEPUU IPaBHIIBHOCTU (KOPPEKTHOCTH) BBIIOJIHEHHA y4eOHOI 3a1auu;
aHAMU3UPOBaTh U OOOCHOBBIBATH IPHUMEHEHHE COOTBETCTBYIOIIErO HHCTPYMEHTapusi Ui
BBITNOJIHEHU y4eOHOI 3a1auu;

CBOOO/IHO TIOJIB30BATHCS BBHIPAOOTAHHBIMU KPUTEPUSIMU OLIEHKH M CAMOOLIEHKH, UCXOIS U3 LEIH U
HUMEIOLIUXCS CPEACTB, Pa3inyasi pe3ysibTaT U CIIocOObl JEHCTBHH;

OLIEHMBATh MPOAYKT CBOEH NESATEIBHOCTH 10 33aJaHHBIM W/MIM CAMOCTOSTENIHO ONpeaecsIEHHBIM
KPHUTEPUSM B COOTBETCTBHUH C LIENBIO JEATEILHOCTH;

00OCHOBBIBATh JAOCTI)KUMOCTD L€ BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKHM CBOMX BHYTPEHHHUX
PECYpPCOB U AOCTYITHBIX BHEIIHUX PECYPCOB;

(UKCHPOBATH M AHATTM3UPOBATH TUHAMUKY COOCTBEHHBIX 00pa30BaTEbHBIX PE3YIIbTATOB.

Bnagenne ocHOBaMHM CaMOKOHTpOJS, CAMOOLEHKH, IPUHATHS pEIIEHWH M OCYIIECTBIEHHS
OCO3HAaHHOI'O BBIOOpa B y4eOHOM M MO3HABATENbHON AESTEIbHOCTH.

OOyyaromuiics CMOXeT:
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HAONMIOAaTh W aHANM3UPOBaTh COOCTBEHHYIO Y4YeOHYI0 U II03HABATENBHYIO EATENbHOCTH U
JeATeNbHOCTh IPYTUX 00Y4aloUIMXCsl B MIPOIIECCE B3aUMOIIPOBEPKH;

COOTHOCUTH pEalbHbIE M IJIAHUpYEeMble pe3yidbTaThl HWHIMBUAYaJIbHOH 00pa3oBaTENbHOM
JeATEIbHOCTH M JIeNaTh BBIBOJIBI;

MPUHUMATH PEIICHHE B YIEOHOH CUTYallK M HECTH 32 HEr0 OTBETCTBEHHOCTH;

CaMOCTOSTEIBHO OMPEEISITh IPUYMHBI CBOETO ycIleXa MM HeyclleXa M HaXOIUTh CIOCOOBI BBIXOJa
W3 CUTYyalluu HEyCIexa;

PETPOCTIEKTUBHO ONPEAEISITh, KaKUe JICHCTBUS M0 PElICHHI0 y4eOHOH 3a1aun WK MapaMeTpbl 3TUX
JEWCTBUI MPUBEIU K TOIyYEHHIO0 UMEIOIIETOCs POYKTa YIeOHOM eaTelbHOCTH;
JEMOHCTPUPOBATh MPUEMBI PETYJISIIUN TICUXOPHU3HOIIOTHYECKIX/IMOIIMOHATIBHBIX COCTOSTHUH JIJIst
JNOCTIKEHUsT d(QQeKTa yCroKoeHHus (yCTpaHEHUs SMOIMOHAIBLHON HampsukEHHOCTH), dhdexTa
BOCCTaHOBJIEHHS (OCIaOJIeHUs TPOSBICHUH yTOMJIeHHs), S(P¢deKTa aKTUBU3AIHUW (ITOBBIIICHHUS
MCUXO(U3HONIOTHYECKOI PEAKTUBHOCTH ).

ITo3naBareabubie YY1
OOyyaromuiics MOIy4IUuT BO3MOXKHOCTB JJ1s1 JOPMUPOBAHHS CIICAYIONIMX TTO3HABATENbHBIX Y Y /1.

1. VYmeuwne ONPENENAThH MTOHSTHUS, CcO3/1aBaTh 0000111eHu, YCTaHaBJIMBATh aHaJIOTHH,

KIIacCU(UIMPOBATh, CAMOCTOATEIILHO BLIOMPATh OCHOBAHUS M KPUTEPUH JUIs KilacCH(HKAILIUH,
YCTaHABIMBATh  [PUYMHHO-CICACTBEHHBIE  CBSA3M, CTPOMTb  JIOTUYECKOE  PACCYXIEHUE,
yMoO3aKItoueHne (HHIyKTUBHOE, AETYKTUBHOE, 110 AaHAJIOTHH) U JIeNIaTh BBIBOJBI.

OOyuaronuiicss CMOXeET:

2.

[OI0MpPaTh CIIOBA, COMOMYMHEHHBIC KIIIOYECBOMY CJIOBY, OIPEICIIAIONINE €ro MPU3HAKU 1 CBOMCTBA;
BBICTPANBATh JIOTHYECKYIO IIEMTOUKY, COCTOSIIYIO U3 KIIFOUEBOI'0 CIIOBA M COMOAUYMHEHHBIX MY CJIOB;
BBIACIATh OOIIMI HPHU3HAK IBYX HIHM HECKOJbKHX IPEIAMETOB WM SBICHHA U OOBSICHATH HX
CXOJICTBO;

O0BbCIUHATL MPEIMEThl M SBJICHHMS B TPYIIbl 10 ONPEACICHHBIM IPU3HAKaM, CPaBHUBATbH,
KiaccuGuupoBaTh ¥ 00001IaTh (AKTHI U SBJICHIS;

BBIZICIIST SBJICHHE U3 OOLIET0 psAfa IPYTUX SBJICHUM;

OIPEIEISITh OOCTOATENLCTBA, KOTOPBIE PEANIECCTBOBATN BOSHUKHOBEHHUIO CBSI3M MEXKIY SBICHUSIMH,
M3 3TUX OOCTOATENBCTB BBIACIATH ONPEICISIONIUE, CIIOCOOHBIC ObITh MPHUYMHOM JTAHHOIO SBJCHHUS,
BBIBJISTH IPHYMHBI M CIICACTBUS SBJICHUM;

CTPOUTH PACCYXKJCHHE OT OOIINX 3aKOHOMEPHOCTEH K YaCTHBIM SIBIICHUSIM W OT YaCTHBIX SIBJICHHH K
00IITM 3aKOHOMEPHOCTSIM;

CTPOUTH paccyXXJCHHUE Ha OCHOBE CPaBHEHHUs MPEJAMETOB M SIBICHHUMU, BBIACISS MPH TOM OOIIHE
MPHU3HAKY;

M3naraTh MOJIYYCHHYIO HH)OPMAIIMIO, HHTEPIPETUPYS ¢€ B KOHTEKCTE PeliaeMoi 3a1auu;
CaMOCTOSITEIEHO YKa3blBaTh HAa WH(QOPMAIMIO, HYXJAIONIYIOCS B MPOBEpPKE, Mpeiarath |
MPHUMEHSITh CIIOCO0 MIPOBEPKHU TIOCTOBEPHOCTH HH(DOPMAIINY;

BepOaTM30BaTh IMOIMOHATIBEHOE BIICYATIICHUE, OKA3aHHOE Ha HEr0 HCTOUHUKOM;

OOBSCHSATH SIBIICHUS, MPOILECCHI, CBS3M WM OTHOIICHUS, BBIABISEMbIC B XOJC MO3HABATEILHOH W
HCCIIEIOBATEILCKON JIEITENbHOCTH (TPUBOIUTH OOBSICHEHUE C U3MEHEHUEM (OPMBI TIPEIICTABIICHHUS,
OOBSICHATD, ACTANH3UPYS HITU 0000111as1; OOBSCHATH C 3aJJaHHOW TOYKU 3PEHHUS);

BBISIBJIATH M HAa3bIBATh MPUYUHBI COOBITHS, SIBIICHUS, B TOM YHCJIE BO3MOXHbBIC/HANOOIEeE BEPOSITHBIC
MPUYHHBL, BO3MOXKHBIC TOCICACTBHS 3aJaHHOM TMPUYMHBI, CAMOCTOSATENHLHO — OCYIIECTBIISS
MPUYHHHO-CIIC/ICTBEHHBIH aHAITH3;

JleNiaTh BBIBOJI HA OCHOBE KPHUTHYECKOTO aHAM3a Pa3HBIX TOYEK 3PEHHS, MOJATBEPIKIATH BBIBOJ
COOCTBEHHO apryMeHTaIluel WM CAMOCTOSATENBHO MOTY4CHHBIMH JJAHHBIMU.

YMeHue co3naBaTh, NMPUMEHSATh W TPEOOPA3OBBIBATh 3HAKU W CHMBOIIBI, MOJIEIA WU CXEMBI IS
penieHus yu4eOHBIX U MO3HABATENBLHBIX 3a7a4.

OOyyaromuiics CMOXeT:

0003HaYaTh CHMBOJIOM U 3HAKOM npeamMeT ifarmizt SIBJICHHUC,
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3.

OMNPECSITh JIOTUYECKHE CBSA3M MEKIY MpPEAMETaMH H/WIM SABJICHUSMH, O0003HAYaTh JaHHBIC
JIOTHYECKHE CBSI3U C TTOMOIIIBIO 3HAKOB B CXEME;

co3/1aBaTh aOCTPAKTHBIN WM PeanbHBIN 00pa3 mpeaMera U/viK SBICHHUS;

CTPOUTH MOJIENIB/CXEMY Ha OCHOBE YCJIOBHIA 3aJ1a4y U/WIH criocoba e€ perieHus;

co3JaBaThb Bep6aanbIe, BCIIICCTBECHHLIC U I/IH(I)OpMaHI/IOHHI)IC MOJECJIN C BBIACIICHUEM CYHICCTBCHHBIX
XapaKkTEPUCTUK 00BEKTA TS OMPEAEICHHUS CIIOco0a PEIIeHHUs 3a1a41 B COOTBETCTBUH C CHUTYaIIHEH;
MpeoOpa3oBEIBATE MOMETH C IICJBI0 BBISBICHHWS OOIIMX 3aKOHOB, OMPEACIAIONMX JaHHYIO
MPEIMETHYIO 00J1aCTh;

MEPEBOUTh CIOKHYIO IO COCTaBy (MHOIOACMEKTHYI0) HH(POPMAIMI0 W3 TPadUUIecKoro WIn
(hopMaTH30BaHHOrO (CHMBOJIBHOTO) MTPEACTABIEHHS B TEKCTOBOE M HA000OPOT;

CTpOUTH CXEMY, aJIl'OPUTM I[eﬁCTBHH, HCIPaBJATh WM BOCCTAaHABJIMBATH HEU3BECTHBIN paHee
AJITOPUTM Ha OCHOBE MMEIOIIErOCs 3HAHUS 00 00BEKTE, K KOTOPOMY IIPUMEHSIETCS aJTOPHTM;
CTPOUTH JJOKA3aTENBCTBO: MPSAMOE, KOCBEHHOE, OT ITPOTHBHOTO;

aHAJIM3UPOBATE/PE(IICKCUPOBATh  ONBIT  pa3pabOTKM W peaju3ali  y4eOHOro  MPOEKTA,
HCCIIeIOBaHNs  (TEOPETHYECKOro, SMITUPUYECKOr0) Ha OCHOBE MPETOKEHHOW MPOOIeMHOM
CUTYyaIMH, TOCTABJICHHOM 1I€JIM U/WJIM 3aJJaHHBIX KPUTEPUEB OLICHKU MPOJYyKTa/pe3yabTaTa.
CMBICIIOBOE UTEHUE.

OOyuaronuiicss CMOXeET:

:b...

HAXOJIUTh B TEKCTE TPeOyeMyto HHPOPMAIHIO (B COOTBETCTBHH C IIEISIMU CBOCH JICSITEITHHOCTH);
OPUCHTUPOBATLCA B COACPKAHWH TEKCTA, IMOHHUMAThb HGJIOCTHBIf/i CMBICJT TEKCTA, CTPYKTYPHUPOBATH
TEKCT;

yCTaHaBJIMBATh B3aMOCBA3b OIIMCAHHBIX B TCKCTC CO6BITPII>'I, S[BHCHI/II‘/'I, IIpoOIECCOB;

pe3IOMHPOBATh TTIABHYIO HUICI0 TEKCTa;

KPUTHYECKH OICHUBATH COJiepKaHue U (OpMy TEKCTa.

Q@opMHpOBaHHE W DPAa3BUTHE DJKOJIOTWYECKOT'0 MBIIUICHHS, YMEHHE TPUMEHSTh €ro B
[03HABaTEIbHON, KOMMYHHKATUBHOM, COLIMAIBHOM MPaKTUKE U MPo(HeCCHOHATBHON OpHEeHTAIIUH.

OO0yJaronuicss CMOXKET:

ONPENENATh CBOE OTHOIIEHUE K IPUPOJIHOMN CPENE;

AHAM3UPOBATH BIHSHIE YKOJIOTHIECKUX (PAKTOPOB HA CPEAy OOMTAHUS KUBBIX OPTaHU3MOB;
MIPOBOIUTH MPUYNHHBIN W BEPOSITHOCTHBIN aHAJN3 IKOJOTHUECKIUX CUTYAIIHIA;

MIPOTHO3MPOBATh M3MEHEHHS CUTYAIlNH TIPU CMEHE AeWCTBHUA OAHOTO (haKTopa Ha JNeHCTBUE APYTOro
(haxTopa;

pactpocTpaHsATh SKOJIOTHYECKHE 3HAHWS W y4YacTBOBATH B MPAKTUYECKUX JelNaxX MO 3allluTe
OKpYXarolei cpensl;

BBIPaYKaTh CBOE OTHOIIEHUE K TIPUPOJIE Yepe3 PUCYHKH, COYMHEHHU S, MOJENH, IPOCKTHBIE PabOTHI.
PazBuTHe MOTHMBaIMM K OBJAJICHUIO KYJIBTYPOM aKTHBHOTO WCIIONE30BAHUS CIIOBApEH W APYTUX
ITOMCKOBBIX CHCTEM.

OOyJaronuiicst CMOXeT:

OIPENeNsITh He0OXOJUMbIE KIIFOUEBbIC IOMCKOBBIE CJI0BA U 3aIIPOCHI;

OCYLIECTBIIATH B3aUMOAEHCTBHE C 3IEKTPOHHBIMH [TOMCKOBBIMU CHCTEMaMH, CIOBAPSIMU;
(hopMHpPOBaTh MHOXECTBEHHYIO BBIOOPKY M3 IIOMCKOBBIX HMCTOYHHMKOB Ui OOBEKTHBU3ALUH
PE3yIbTaTOB TIOMCKA;

COOTHOCHUTD IOJIy4EHHBIE PE3YJIbTAThI IIOUCKA CO CBOEH AESATENbHOCTHIO.

KovmmyHnunkatusHabie YY/{

1.

YMeHne opraHu30BBIBaTh Y4eOHOE COTPYIHHYECTBO M COBMECTHYIO AEATENBHOCTb C YYUTEIEM M
CBEPCTHHKaMH; paboTaTh MHIMBUAYaJbHO M B TPYNIE: HAXOOUTh OOIllee pEelIeHHEe M pa3periaTh
KOH(JIMKTBI Ha OCHOBE COIJIaCOBaHMs MO3MIMA M yu€ra HHTEpecoB; (OPMYINPOBATh,
apryMEeHTHPOBATh U OTCTAaUBATh CBOE MHEHHE.

OOyyaromuiicss CMOXeT:

OonpeaAciIATbL BO3MOXHBIC POJIA B COBMECTHOH ACATCIbHOCTH,

urpaTtb onpe):[enéHHy}o PpOJIb B COBMECTHOH ACATCIbHOCTH,

NpUHHUMATL MMO3ULUIO CO6€C€,I[HI/IK3,, MNOHUMAs NMO3ULUI0 APYroro, pasjn4dartb B €ro peyu: MHCHUC
(TO‘-IKy 3peHI/I$I), J0Ka3aTCiIbCTBO (apr YMGHTBI), (baKTLI; TUIOTE3bl, aKCUOMBI, TCOPUU;
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OTIPENENSTh CBOM JISHCTBHSI U JACHCTBUS MapTHEPA, KOTOPhIC CIIOCOOCTBOBAIN HIIM MPEMSATCTBOBAIU
MPOAYKTUBHOW KOMMYHUKaLUU;

CTPOUTH MO3UTHBHBIC OTHOIICHUS B MPOIecce yueOHOM 1 MO3HABATEIBHOMN JACATEIbHOCTH;
KOPPEKTHO U apryMEHTHPOBAHHO OTCTAUBATH CBOKO TOUKY 3PEHHUS, B JUCKYCCUU YMETh BBIJBUIAThH
KOHTPapTryMeHThI, Iiepeypa3upoBaTh CBOIO MBICIH (BJIaJICHUE MEXaHM3MOM SKBUBAJICHTHBIX 3aMCH);
KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IPH3HABaTh OIIMOOYHOCTH
CBOCro MHEHHS (€ClIi OHO TAKOBO) U KOPPEKTUPOBATH €T0;

npejyiaraTh albTePHATUBHOE PEIICHUE B KOH(MIUKTHON CUTYAIlVH;

BBIICIISITH OOIIYIO TOUKY 3PCHUS B JUCKYCCHH;

JIOTOBAPUBATHCS O MpaBUJIaX W BOMPOCAX ISl OOCYXKICHHSI B COOTBETCTBUU C MOCTABJICHHOM Tiepe
IpYIIION 3aa4ei;

OpPraHM30BbIBATh Y4€OHOE B3aMMOJCHCTBUE B rpymne (OnpeacisTh OOIIUEe IeNd, paclpencisiTh
pOJH, TOTOBAPUBATHCS APYT C APYTOM U T. 11.);

YCTPaHATh B pamkax auanora pa3pbIBbI B KOMMYHHKaIIUH, 00YCJIOBJICHHBIC
HEMOHUMAaHUEM/HETIPUSATHEM CO CTOPOHBI cOOeCeAHMKA 3a1aur, (DOPMBbI UJIH COJIEPKAHUS JIUAJIOra.
YMeHue 0Co3HaHHO HCHOJb30BaTh PEYEBBIE CPEJICTBA B COOTBETCTBUM C 3a/Jaueld KOMMYHUKAIUU
JUTSI BBIPQKCHHSI CBOMX YYBCTB, MBICIICH M MOTPEeOHOCTEH I TIIAHUPOBAHUS M PETYIISIIIMN CBOEH
JIeATeNIbHOCTH; BJIaJ€HUE YCTHOW U NMCbMEHHON PEYbl0, MOHOJIOTHYECKOM KOHTEKCTHOMN PEUbIo.

OOyJaronTuicss CMOXKET:

3.

ONpeAciIiATh 3a/la4y KOMMYHUKAlIU U B COOTBETCTBUU C Hel 0T6I/IpaTB PEUECBBIC CPEACTBA,

OT6I/IpaTB U HCIIOJIB30BAaTh PEYEBBIC CPCACTBA B IPOLECCE KOMMYHHKAIWU C APYTUMH JIIOAbMH
(mmaror B mape, B MaJIOi TPYIIIIE U T. 1I.);

TIPEICTABIIATh B YCTHOW MITM TUChMEHHOU (popme pa3BEPHYTHIN TUTaH COOCTBEHHOM JEeATEILHOCTH;
COOJIOIaTh HOPMBI MyONMYHOW pEYH, PErjamMeHT B MOHOJOI'€ M JHUCKYCCHH B COOTBETCTBUHU C
KOMMYHUKATHUBHOM 3aJja4ueid;

BBICKA3bIBaTh W OOOCHOBBIBATh MHEHHE (CYXKIEHHE) M 3alpalliBaTh MHEHHE MapTHEPA B paMKax
JIaJIora;

MIPUHUMATH PEIICHNE B X0/l AUAJIOTa U COTJIACOBBIBATD €0 C COOECETHUKOM;

CO3/1aBaTh NHCHMEHHBIE KIWIINPOBAHHBIE W OpPWUTHHAIBHBIE TEKCTHI C HCIIONB30BAaHUEM
HEOOXOANMBIX PEUEBBIX CPE/ICTB;

WCIIONB30BaTh BepOabHBIE CPEACTBa (CPENCTBA JIOTHYECKOW CBS3M) IS BBIIENEHUS CMBICIOBBIX
OJIOKOB CBOETO BBICTYIIIICHHS,

HCIIONB30BaTh HEBepOAIBFHBIE CPENICTBA WIIM HATIISITHBIE MaTepHAIbl, IIOATOTOBIEHHBIE/ OTOOpaHHBIE
I0JT PYKOBOJICTBOM yUHUTEIS;

JIeNaTh OIICHOYHBIA BBIBOA O JOCTIDKEHHWH IENH KOMMYHUKAIIMM HEMOCPEICTBEHHO IIOCIe
3aBepIIeHNs KOMMYHHUKAaTUBHOTO KOHTAKTa U 00OCHOBBIBATH €T0.

dopMHpOBaHWE W Pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH WCIONH30BaHHS HH(DOPMAIMOH- HO-
KOMMYHUKAIIMOHHBIX TexHomorui (mamee — NUKT).

OOyJaronuiicst CMOXeT:

LIEJICHANPABICHHO HCKaTh W HCIOJb30BAaTh WMH(GOPMALMOHHBIE PECYpPChl, HEOOXOTUMBIC IS
pemreHus yueOHBIX M MPAKTHIECKUX 3a/1ad, ¢ moMoIneso cpencts UKT;

BBIOMPATh, CTPOUTH M MCIOJIB30BATh aJEKBATHYIO WH(MOPMALMOHHYIO MOAENb Ul IepeJadn CBOUX
MBICIIEHl CpEICTBAMHM €CTECTBEHHBIX M (DOpPMaJBHBIX S3BIKOB B COOTBETCTBUU C YCIIOBHSAMH
KOMMYHHKAIINH;

BBIIENATh MH(POPMAIIMOHHBIM acleKT 3a7ayd, ONEpPHpPOBaTh IAHHBIMHU, HCIIONB30BATh MO- JIEJb
peleHus 3a1auu;

HCIOJIb30BaTh ~ KOMIIBIOTEPHBIE  TEXHOJNOTMM  (BKJIIoYas  BbIOOp  aJeKBAaTHBIX  3ajade
HHCTPYMEHTAIBHBIX MPOrpaMMHO-aNIapaTHBIX CPEICTB M CEPBHCOB) U pPelIeHHs] WHGOpMaLu-
OHHBIX U KOMMYHHMKAIIMOHHBIX Yy4eOHBIX 3aJau, B TOM 4YHCJE: BBIYMCICHUE, HAKMCAaHHUE IHCEM,
COYMHEHHH, T0KIaI0B, pedepaToB, CO3AaHUE MTPE3CHTALIMN U 1P.;

HCIOJIB30BaTh HHPOPMAIHIO ¢ YIETOM 3TUYECKUX U PABOBBIX HOPM;

co3gaBaTh WH(POPMALMOHHBIE PECYpCHl PAa3HOrO TUMNA M JUIA PasHBIX ayJUTOPHH, COOIIONATH
WH(POPMALTMOHHYIO TUTHEHY M MTpaBuiIa HH(GOPMALIMOHHOH 0E30I1aCHOCTH.
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IIpeaMeTHbIMM pe3yJbTaTaMu 00y4eHHs (pu3nke B 7-9 Kiaccax SIBJIAIOTCH:

e (opMupOBaHWE MPENCTABICHUH O 3aKOHOMEPHOH CBS3M W MO3HABAEMOCTH SIBIICHUH MPHUPOIBI, 00
OOBCKTUBHOCTH HAYYHOT'O 3HAHHUS; O CHCTEMOOOpa3yromied poiu (U3UKU Ul pa3BUTUS APYTHX
€CTECTBEHHBIX HAaYK, TEXHUKHU M TEXHOJIOTHI; HAayIHOIO MUPOBO33PCHUS KaK pe3ysibTaTa U3yUCHUS
OCHOB CTPOCHUS MaTepUH U (DYHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;

® 3HAHUS O NMPUPOJC BaXKHEHIIUX (PU3MUYCSCKHUX SBIICHHI OKPYXAIOIIEr0 MHpa W MOHUMAaHUE CMBICIIA
(pM3HYECKUX 3aKOHOB, PACKPHIBAIOIINX CBSI3b U3yUCHHBIX SIBJICHUM;

e (opMUpOBaHHE MEPBOHAYAILHBIX MPEACTABICHHH O (PU3UYECKOM CYITHOCTH SIBICHUN HPUPOIBI
(MexaHHYeCKUX, TEIUTOBBIX, MIEKTPOMArHUTHBIX M KBAHTOBBIX ), BUIAX MaTEepUH (BEHIECTBO U TOJE),
JIBUKCHUU KaK CII0co0e CYIIECTBOBAHMS MAaTEPUH; YCBOCHUE OCHOBHBIX HJCH MEXaHWUKU, aTOMHO-
MOJICKYJISIPDHOTO VYEHHUSI O CTPOCHHHM BEIIECTBA, JJEMEHTOB DIICKTPOAMHAMHUKH U KBAaHTOBOU
(hbM3KKY; OBJIaJICHHE TOHATUHHBIM allapaToM U CUMBOJIMYECKUM SI3BIKOM (DU3UKH;

e yMEHHUS TIONB30BAaThCSl METOAAMH HAyYHOTO WCCJICAOBAHMS SBJICHUM MPHUPOABI, IMPOBOIUTH
HaOJIIOJICHHSI, TUIAHUPOBATh U BBIIOIHITH 3KCIIEPUMEHTBI, 00padaThiBaTh Pe3ysIbTaThl U3MEPEHUH,
MPEJCTABIIATh PE3yJIbTaThl U3MEPEHUIN C MOMOIIBIO Talnuil, rpadgukoB u GopMyli, 0OHAPYKUBATH
3aBHCHMOCTH MEKIY (QU3MUECKUMHU BEIUYMHAMHU, OOBSCHATH MOJNYYEHHBIC PE3YJIbTAaThl U JCIaTh
BBIBOJIBI, OIICHUBATE TPAHUITHI IOTPENTHOCTEH pe3yIhbTaTOB H3MEPCHHUIA;

® yMEHHUsS NMPUMEHSATh TEOPETUUCCKHUE 3HAHMSI 110 PU3UKE HA MPAKTUKE, peiaTh (HU3NYECKHUE 3a/1a4d Ha
TIpUMEHEHME TIOTYIESHHBIX 3HAHMIA;

e YMEHUS W HaBBIKM TPUMEHSITh TOJIYYEHHBIC 3HAHUS I OOBSCHEHUS MPUHITUIIOB IEHCTBUS
BOKHEUIINX TEXHUYIECKUX YCTPONCTB, (paOOTHI) MAalTMH M MEXaHU3MOB, CPEICTB TEPEABHKCHUS U
CBs3M, OBITOBBIX  MPHOOPOB,  IPOMBIIUICHHBIX  TEXHOJOTHYECKHX  IMPOLIECCOB, PEIICHUS
MPaKTHYECKUX 3aJay IIOBCEIHEBHOW KH3HH, oOOecredeHuss Oe30IacHOCTH CBOCH JKU3HHU,
palMOHATBHOTO TIPUPOIOIONB30BAHUS W OXpaHBl OKPYXKAIOMIEeH Cpenbl; BIUSHUAS TEXHUIECKUX
YCTPOMCTB Ha OKPYXKAIOIIYIO CPEdY;

OCO3HAaHME BO3MOXKHBIX MTPUYMH TEXHOT'CHHBIX M DKOJIOTHYECKUX KaTtacTpod.

® 0CO3HAHHE HEOOXOIMMOCTH IMPUMEHEHHUS AOCTIIKECHHH (PH3UKHA W TEXHOJOTHH I PalliOHAILHOIO
TIPHUPOIOITONIE30BAHNS;

e OBJIAJICHHE OCHOBaMH O€30MacCHOTO  HWCIONB30BAaHUS  €CTECTBEHHBIX W  HMCKYCCTBEHHBIX
JNEKTPUYECKAX M MAarHUTHBIX ITOJIEH, SJEKTPOMArHUTHBIX M 3BYKOBBIX BOJH, €CTECTBEHHBIX H
WCKYCCTBEHHBIX HOHHM3UPYIOIINX H3IYYeHUH BO M30eXKaHHWE WX BPEIHOTO BO3JCHCTBUS Ha
OKPY’KaIOIIY0 CPEeNy U OPTaHU3M UYelIOBEKa;

e (dopmupoBaHrne yOeXIEeHHS B 3aKOHOMEPHOW CBSI3M WM TIO3HABAEMOCTH SIBJICHWW TIPUPOABI, B
OOBEKTHBHOCTH HAYYHOTO 3HAHUS, B BBICOKOW IIEHHOCTH HAyKW B Pa3BUTHH MaTEPHUANBHOW H
JIyXOBHOM KYJBTYpPHI JIFOAEH;

® pa3BUTHE TEOPETUUYECKOTO0 MBIIUICHUS Ha OCHOBE (DOPMHUpOBaHWS YMEHUW YCTaHABIMBATH (PAKTHL,
pasmuYaTh TPUYWHBI U CIEACTBHS, CTPOUTh MOZAETW W BBIABUTATH THIIOTE3bI, OTHICKABATH W
(hopMynHpPOBATH JOKA3aTENhCTBA BHIIBUHYTHIX TUIIOTE3, BHIBOIUTH M3 DKCIIEPUMEHTAIBHBIX ()aKTOB
Y TEOPETUIECKUX MoJlelell Pu3ndecKrne 3aKOHBL;

® pa3BUTHE YMEHHs IUIAHUPOBATh B IIOBCEMHEBHOW JKM3HM CBOM JCHCTBUSA C TIPUMEHEHHEM
MONTy4YeHHBIX 3HAHWH 3aKOHOB MEXAHWKH, JJIEKTPOJMHAMHUKH, TEPMOJMHAMHUKH M TEIUIOBBIX
SIBJIGHUH C ENTbI0 COepeXeHus 3/I0POBbSI;

e (opMupOBaHWE TIPEACTABICHUH O HEPAIMOHAIHHOM WCIIONB30BAHUN TPUPOAHBIX PECYPCOB U
SHEPTHM, 3arpsA3HEHWH OKPYXKAroIleld Ccpefpl KakK CIEICTBUE HECOBEPIIEHCTBA MAIlMH U
MEXAaHH3MOB.

® KOMMYHUKAaTHBHBIE YMEHHS: JOKIAIbIBATH O pe3ylbTaTaX CBOEro HCCIIEJIOBAaHUSA, YYaCTBOBATh B
JUCKYCCHH, KPAaTKO M TOYHO OTBEUATh HA BOIPOCHI, HCIOIb30BaTh CIPABOYHYIO JUTEPATypy U
Jpyryue UCTOYHUKH WH(OPMAITIH.

BbIyCKHUK HAYYUTCH:
coOmroaTh mpaBwia O€30MacHOCTH W OXPaHbl Tpyaa mpu pabore ¢ y4eOHBIM U J1abOpaTOPHBIM
000pyI0BaHHEM;
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MOHUMATh CMBICII OCHOBHBIX (HM3MUYECKUX TEPMHUHOB: (HU3MUECKOE TEN0, (QHU3NUECKoe SsBICHHE,
¢uznveckas BENMMYNHA, CAUHUALBI U3MEPEHUS;

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOYKHO PELIUTh MPH MOMOIIHN (PU3MYECKUX METOJOB; aHAJH3HPOBAThH
OT/IENbHBIC ATAIBI TPOBEJCHUS UCCIESOBAaHII U HHTEPIPETUPOBATh PE3YIIbTAThl HAOMIOACHUH U OIIBITOB;

CTaBHTh ONBITHl IO MCCICAOBAHUIO (PHU3UYECKUX SBICHWH WM (U3MYECKHX CBOMCTB Tenm 0e3
WCIIONB30BAHUS MPSAMBIX HM3MEPEHUU; TpU O3TOM  (OPMYJIHPOBaTh MpodiieMy/3anady  y4eOHOro
SKCTIIEPUMEHTa; COOMpaTh YCTAHOBKY U3 MPENJIOKEHHOTO O0OpYAOBaHUS, MPOBOAUTH OMNBIT H
(hopMyITUpPOBaTh BBIBOABI.

[Mpumeuanue. [lpum mnpoBemeHnn wucciaeAOBaHUS (U3UUECCKUX SIBJICHUN H3MEpUTEIbHBIE MPHOOPEI
WCTIOJIB3YIOTCS JIMIIb KaK JaTYMKH HM3MEpEHHUs (QU3MUECKUX BEUYMH. 3alicd TOKa3aHUH MPsSMBIX
W3MEpEeHUH B ITOM cilyyae He TpeOyeTcs.

MOHUMATP POJTb IKCIIEPUMEHTA B MOTYYEHUH HAYYHOU HHPOPMAIIIH;

MPOBOANTH TIPSIMbIE M3MEpeHHs (DU3NYECKUX BEIMYMH: BPEMsI, PACCTOSHHE, Macca Tena, o0beM, CHUia,
TemIiepatypa, arMocepHoe JIaBieHHe, BIAXKHOCTh BO3/lyXa, HANpsDKEHHE, CHila TOKa, paJualldioHHbI (GoH
(c ucmonbp30BaHUEM JIO3MMETPA); MPHU 3TOM BBHIOMPATH ONTHUMAIBHBIN CIIOCOO M3MEPEHUS] U HMCIOJIb30BATh
MPOCTENIINE METOIbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM.

[Ipumeuanne. Jro6as ydaeOHast mporpamMma JODKHA OOECIeYrBaTh OBIAZEHWE MPSIMBIMHA H3MEPEHHUSIMH
BCEX TEPEUNCIICHHBIX (PM3MUECKUX BEIUYHH.

MPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTEH (PM3NUECKUX BEIMYMH C UCIOIBb30BaHUEM TPSMBIX U3MEPEHUN:
MIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YJbTATHI TIOJYYEHHOW 3aBUCHMOCTH (DU3NIECKUX
BEJIMYHH B BHJIE TAONHII U TpaUKOB, JENaTh BBIBOJIBI 110 PE3ybTaTaM HCCIICIOBAHHUS;

MPOBOJNTh KOCBEHHBIE W3MepeHHs (PH3MUYECKUX BEIMYMH: NPU BBINOJHEHUM HW3MEpEHHH coOMpaTth
JKCTIIEPUMEHTAIILHYIO YCTAHOBKY, CIIEIys TPEII0KEHHON MHCTPYKIIUH, BBIYHACIATH 3HAYCHUE BEITMYWHBI U
aHAJIM3UPOBATDH NOJTYYCHHBIE PE3YIBTATHI C YIETOM 33JaHHON TOYHOCTH M3MEPEHUN;

AHAIM3UPOBATH CUTYallMH TPAKTUKO-OPHEHTHUPOBAHHOTO XapaKTepa, y3HaBaTh B HHUX IIPOSBIICHHE
M3YYEHHBIX (M3WYECKUX SBICHUM WM 3aKOHOMEPHOCTEH W TPUMEHATh WMEIOIIMEcs 3HaHWSA Ui WX
00BSICHEHNS,

MOHUMATh MPHHIUITEI ISHCTBUS MaIIMH, MPHOOPOB U TEXHUYECKUX YCTPOUCTB, YCIOBHS X 0E30ITaCHOTO
WCIIOJIb30BAHMS B TIOBCETHEBHON KU3HHU;

WCIONB30BaTh TPW BHIMOJHEHUH YYeOHBIX 3ajad HAyYHO-TIOMYIAPHYIO IJUTEPaTypy O (GU3NIECKUX
SIBIIGHUSIX, CIIPABOYHBIE MaTEpHAIIbI, pecypchl IHTepHEeT.

BbINYCKHUK MOJYYHUT BO3MOKHOCTb HAYYUThCH:

OCO3HABaTh IEHHOCTh HAYYHBIX HCCIEAOBAHWH, PONb (M3UKH B PACIIUPEHUH TPEACTaBIeHUI 00
OKPY’KaIOIl[eM MHPE U €€ BKJIAJ B yIy4IllIeHHE KauecTBa )KU3HU;

WCIIONB30BaTh MPHEMBI MOCTPOSHUS (PH3MYECKUX MOJeNed, Moucka u (OPMYIHPOBKH JIOKA3aTEIbCTB
BBIIBUHYTBIX THUIIOTE3 M TEOPETHUECKUX BHIBOJIOB HA OCHOBE SMITMPHYECKH YCTAHOBJIEHHBIX (DAKTOB;

CpPaBHHBATh TOYHOCTh U3MEPEHUS (M3MUYECKUX BEITUYHMH MO BEIMYMHE UX OTHOCHUTEINBHON MOTPEITHOCTH
TIPH TIPOBEACHUH TIPSIMBIX U3MEPEHUN;

CaMOCTOSATENFHO TIPOBOAWTHh KOCBEHHBIE WM3MEPEHHs] W WCCIeNOBaHUS (DU3MYECKUX BEIHYUH C
WCIIONB30BaHNEM PA3JIMYHBIX CIIOCOOOB M3MepeHNs (M3NIECKUX BEITHMYUH, BRIOMPAThH CPEACTBA U3MEPEHHUS C
Y49eTOM HEOOXOMUMOW TOYHOCTH H3MEpPEeHHH, O00OCHOBBIBATH BBHIOOP CIIOCO0A M3MEPEHUs, aJeKBAaTHOTO
MTOCTaBIICHHOH 3a/a4e, MPOBOAUTH OIEHKY JOCTOBEPHOCTH MOMYIEHHBIX PE3YIbTATOB;

BOCIIPHHUMATH WH(HOPMAITUIO (GPUZNIECKOTO COACPIKAHHS B HAYYHO-TIOMYISIPHON JIUTEPATYPE M CPEACTBAX
MaccoBOUM MH(POPMAINH, KPUTHYECKH OIEHHUBAThH MOTYYSHHYIO WH(OPMAIIHIO, aHATH3UPYSI €€ CONlepKaHnue U
JaHHBIE 00 UCTOYHNKE HHPOPMAIIHH;

CO3/1aBaTh COOCTBEHHBIE IHMCHMEHHBIE W YCTHBIE COOOMIEHWS O (U3NYECKHX SBJICHUAX HAa OCHOBE
HECKOJPKAX HWCTOYHMKOB WH(MOpPMAINH, COMPOBOXKIATh BBICTYIJICHHE TIIpe3CHTAIMEH, YYUThIBas
0COOEHHOCTH ayJTUTOPUNA CBEPCTHUKOB.

MexaHuyecKkue siBJICHUA
BbIyCKHUK HAYYUTCH:

pacro3HaBaTh MEXaHHUYECKUE SIBJICHUS U OOBSICHATH HA OCHOBE MMEIOIIMXCS 3HAHUN OCHOBHBIEC CBOMCTBA
WIH YCIOBHSI NMPOTEKAHUSI 3TUX SIBICHUI: PaBHOMEPHOE M HEPAaBHOMEPHOE JBHKEHUE, PAaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSMOIMHEHHOE ABMXKEHHE, OTHOCHUTENbHOCTh MEXaHMYECKOrO JBMIKEHHS, CBOOOIHOE
najeHue Tell, PaBHOMEPHOE IBIKEHHE IO OKPY)KHOCTH, WHEpPLUS, B3aWMOJCHCTBHE TeJ, PEaKTUBHOE
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IBIDKEHHE, Tepeladya JIaBJCHUS TBEPIABbIMH TelaMH, >XKHIKOCTSIMH W Ta3aMH, aTMOC(epHOe aBIiCHHUE,
IUTaBaHUE TeJl, PaBHOBECHME TBEPABIX TEJ, HWMEIOIIMX 3aKPEIUICHHYI0 OCh BpallleHHs, KoliebaTenpHoe
JBIDKEHHE, pE30HAHC, BOJTHOBOE IBM)KECHHE (3BYK);

OIUCHIBATh M3y4YEHHBIC CBOWCTBA Tel M MEXaHHUYCCKHE SBIICHUS, WUCIONB3Ys (U3NUECKHE BETHUUHBI:
IMyTh, NEPEMEILEHNE, CKOPOCThb, YCKOpPEHHE, epuoj oOpallleHHs, Macca Tela, IUIOTHOCTh BelllecTBa, CHiIa
(cunma TsKecTH, cuila YNPYTOCTH, CHJIa TpPEHHs), JaBJ€HHWE, HUMITYJbC Tella, KUHETHYecKas 3SHeprus,
MOTEHIMAaJIbHAS SHEPTHsI, MEXaHU4ecKasi paboTa, MexaHn4deckast MomrHocTh, KI1J] mpu coBepiiennu paboThl
C HCIOJIB30BAaHUEM NIPOCTOr0 MEXaHM3Ma, CHJIa TPEHHUs, aMIUIMTYAa, IepPUOJ U YacToTa KojleOaHuH, JIMHA
BOJTHBI M CKOPOCTh €€ paclpOCTpaHEHUs; MPHU ONHCAHHH NPABHIBHO TPAaKTOBATh (PUIMYECKUI CMBICI
WCTIOJIb3YEMBIX BEIMYMH, MX OOO3HAYCHUS U CIMHUIBI M3MEPEHHs, HaXOAUTh (OpMYIBI, CBSI3BIBAIOIINE
JaHHYIO (PU3NYECKYI0 BEIUYHHY C IPYTUMU BETHYMHAMH, BEIYUCIISTH 3HAUCHHE (U3NICCKON BETMUNHBL;

aHaM3NPOBATh CBOMCTBA TeJl, MEXaHWYECKHE SIBIICHUS W TPOILECCHI, MCHONB3YS (U3NYECKHE 3aKOHBI:
3aKOH COXpaHEeHHs JHEPIuH, 3aKOH BCEMHUPHOTO TATOTEHUS, NMPHUHIMII CYNEepPrO3UIUU cuil (HaXoXKAeHue
paBHozeicTBytomen cuibl), I, II u 11l 3axonsr HeioToHa, 3aKOH coxpaHeHHsS UMMYJbca, 3aKOH ['yka, 3aKoH
[Mackans, 3aKkoH ApxuMesa; IpU ATOM Pa3IndaTh CIOBECHYIO (JOPMYIUPOBKY 3aKOHA U €0 MaTEMaTUIECKOe
BBIPAXKCHHUE;

pasIuYaTh OCHOBHBIE MPU3HAKK M3YYEHHBIX (PH3UIECKUX MOJICNIEN: MaTeprasbHas TOYKa, WHepIIHaIbHas
CHCTEMA OTCYETA;

pemarb 3aJaud, WCIONb3ys (U3UYECKHE 3aKOHBI (3aKOH COXpaHEHHs JHEPTruH, 3aKOH BCEMHUPHOTO
TACOTEHMsI, TpUHIUN cyneprozuuuu cui, I, I u III 3akoHbl Her0TOHA, 3aKOH COXpaHEHUs MMITYJIbCa, 3aKOH
I'yka, 3akon Ilackams, 3akoH Apxumena) U (QoOpMysbl, CBS3bIBalOIIUEe (DU3NYECKUE BEIUYUHBI (ITYTh,
CKOpPOCTb, YCKOPEHHE, Macca Tela, IUIOTHOCTh BEIIECTBA, CWIIA, AABJICHHE, MMITYJIbC TENa, KHHETHYECKas
SHEprusi, TMOTEHIMAlbHAS JHEPrHs, MexaHuueckas paboTa, MexaHuueckas MomHocTb, KIIJ mpocroro
MEXaHU3Ma, CHJIa TPEHUS CKONBKEHHS, KOd(P(UIMEHT TpeHus, aMIUIUTYy/a, TIEpUo U 9acToTa KoiaeOaHuii,
JUIMHA BOJIHBI U CKOPOCTb €€ PAacCIpOCTPaHEHHs): HA OCHOBE aHaJIM3a YCJIOBHUS 3aJa4M 3aIllMChIBaTh KPaTKOE
YCIIOBHE, BBIACHATh (U3MUCCKHUE BEIMYMHBI, 3aKOHBI W (HOpMysbl, HEOOXOOWMBIE Ui €€ PpeIICHUs,
MPOBOJUTH PacyeThl M OLICHUBATH PEAIbHOCTH MOITYYCHHOTO 3HAYeHHS (PM3UUIECKON BEINYNHBI.

BBINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHUThCSH:

UCIOJIB30BaTh 3HAHUS O MEXAHUYECKUX SBJICHUSX B IIOBCEAHEBHOM JKU3HM M OOecCIedeHus
0e30macHOCTH Ipu 00paIieHNH ¢ MPHOOPaMU U TEXHUYECKUMH YCTPOUCTBAMH, Ul COXPAHEHUS 310POBbS U
COOJIIOACHUSI HOPM OSKOJIOTMUECKOIO IIOBENEHHS B OKPYXKAIOWIEH cpele; IPUBOOUTH MPUMEPHI
MIPAKTUYIECKOI'0 MCHONb30BAHUS (DPU3NYECKUX 3HAHUN O MEXaHMYECKUX SIBICHUSAX M (PU3UYECKUX 3aKOHaX;
IpUMEpPbl  HCIOJIb30BAHUS BO30OHOBIISIEMBIX HMCTOYHHKOB 3HEPIMM; 3KOJOTHMYECKHX IOCIEACTBUN
HCCIIEOBAHNS KOCMHYECKOTO POCTPAHCTB;

pa3nuyaTth TpaHMOBl NPUMEHUMOCTH (PU3MYECKMX 3aKOHOB, IIOHMMATh BCEOOIIMH  XapakTep
(yHIaMEHTaJIbHBIX 3aKOHOB (3aKOH COXPAaHEHMsSI MEXaHWYECKOH >HEPrHM, 3aKOH COXPAHEHUS HMILYJIbCa,
3aKOH BCEMHPHOTO TSATOTEHHs) M OrPaHHYEHHOCTh WCIIONb30BAHUSI YACTHBIX 3aKOHOB (3akoH ['yka,
Apxumena u ap.);

HaXOIUTh AaJCKBaTHYIO NPEIOKEHHOH 3amaue (U3MUECKYI0 MOJIENb, paspelaTh HpodiieMy Kak Ha
OCHOBE HMMEIOIINXCSA 3HAHUM MO MEXaHHWKE C MCIIONB30BAHMEM MATEMaTHYECKOro ammapara, Tak ¥ MpH
ITOMOIIIA METO OB OLIEHKH.

TenoBbie ABJIEHUA
BeInyCKHUK HAy4YUTCH:

paCHOBHaBaTB TCIIJIOBBIC SBJICHUS U O6’BHCHHTL Ha 63.36 HNMCHOLINXCA 3HaHHfI OCHOBHBIC CBOﬁCTBa NIn
YCIIOBHS MPOTEKAHUS ATUX sIBICHUH: qudQy3us, n3MeHeHne o0beMa Tel NP HarpeBaHWUU (OXJIAXKICHUH),
60J'II>H_Ia$I CXKUMACMOCTb Ia30B, Majlasd CXKHUMACMOCTb )I(I/I):[KOCTeﬁ nu TBepI[LIX TCJI, TCIIJIOBOC paBHOBeCI/Ie,
I/ICHapeHI/IG, KOHACHCAaIusA, IIJIaBJICHHUC, KpI/ICTaJ'IJ'II/BaI_II/IfI, KHUIICHHUEC, BJIaXXHOCTb B03,nya, paBJ'H/I‘IHLIe
CHOCO6BI Tennonepez[aqn (TeHJ’IOHpOBOZ{HOCTB, KOHBCKIIUA, HSHy‘leHI/Ie), ar‘peraTHLIe COCTOsAHHA BCHICCTBA,
ITOI'JIOLICHUEC 3H6pFI/II/I HpI/I I/ICHapeHI/II/I KUIOKOCTH U BBIJACICHUEC €€ HpI/I KOHACHCAllunu napa, 3aBUCHUMOCTb
TeMnepaTprI KHUIICHHSA OT JaBJICHUSA,

OII1UCBIBATh H3y‘ICHHLIe CBOﬁCTBa TCI1 W TCIIJIOBBIC ABJICHHUA, I/ICHOJ'IB3y$[ (1)I/I3I/I‘16CKI/IG BCIIMYUHBEI:
KOJIMYCCTBO TCILJIOTHI, BHyTpeHHﬂﬂ 3H€p1"I/IH, TeMr[epaTypa, YZ[CJ'IBHaSI TCILIIOEMKOCTh BCIICCTBA, y,Z[CJ'H:HaH
TCILJIOTA ILJIaBJICHHA, y,[[eJ'H:Haﬂ TCILJIOTA nap006pa30BaHH$[, y,Z[GJ'ILHaSI TCIIJIOTAa CI‘OpaHI/IFI TOIIJIMBA,
K03(1)(1)I/II_II/I6HT ITIOJIC3HOI'O ,IlefICTBI/ISI TCIIJIOBOI'O ABUIATCIIA, HpI/I OIIMCaHUUn HpaBI/I.]'IBHO TpaKTOBaTB
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(U3NIECKHIH CMBICIT UCTIONB3YEMbIX BETHUNH, UX 0003HAYCHUS U SAMHHUIBI H3MEPCHUS, HAXOAUTH (GOPMYITHI,
CBSI3BIBAOIIME JAHHYIO (PU3HUECKYIO BETHUNHY C IPYTUMH BETUUNHAMM, BEIYUCISATD 3HAYCHUE (PU3HUECKOI
BEJINYHHBI,

aHAJM3UPOBATh CBOKMCTBA TEJN, TEIJIOBBIC SIBICHHS M IPOIECCH, HCIIOAB3YsS OCHOBHBIC ITOMOMXKCHUS
ATOMHO-MOJIEKYJISIPHOTO YIEHHUS O CTPOSHUH BEIIECTBA M 3aKOH COXPAHCHHUS SHEPTHH;

pa3nuyaTh OCHOBHBIC TMPHU3HAKM H3YYCHHBIX (DU3MYECKUX MOEIeH CTPOEHHUS Ta3oB, JKUIAKOCTEH H
TBEPJBIX TEJ;

MPHUBOIUTH MTPUMEPHI TPAKTHUECKOrO CITOAB30BAHUS (PU3HUECKUX 3HAHUH O TEIUIOBBIX SBICHHSIX;

pemiath 3a7auyd, HCIONB3YS 3aKOH COXPAHEHHS SHEPTHU B TEIUIOBBIX TMporeccax u  (HOpMYIbI,
CBSI3BIBANONIME (DU3MUYECKHE BETUYMHBI (KOJIMUYECTBO TEIUIOTHI, TEMIeparypa, yiAeidbHas TEMIOEMKOCTh
BEI[ECTBA, YIebHAs TEIUIOTa IUIABJICHUS, y/eibHAs TEIUIOTa MapooOpa3oBaHMs, YJAENbHAs TEIIoTa
CrOpaHusi TOIUINBA, KOI((GHUIIMESHT MOJIE3HOr0 JCHCTBHS TEIIOBOTrO BUTATElls): HA OCHOBE aHaJM3a YCIIOBHUS
3a1aud  3aMuCBIBATh KPATKOE YCIOBHE, BBIICIATH (DM3MUECKHE BEIHYMHBI, 3aKOHBI M (DOPMYIIBI,
HEOOXOJMMBIE JUISI €€ pEIIeHMs], TIPOBOIUTh PACUYETHl W OIEHHBATHh PEATLHOCTh TONYYECHHOTO 3HAYEHHUS
(pM3MUECKON BEITMYUHBIL

BbINyCKHUK MOJYYHUT BO3MOKHOCTb HAYYUThCH:

HCIIONIb30BAaTh 3HAHUSA O TEILIOBBIX SBJEHUSX B IOBCEIHEBHOW JKU3HHU IS 0OecrieueHrs 6e30MacHOCTH
mpu oOpallieHnn ¢ MPUOOpPaMU M TEXHUYECKMMHU YCTPOUCTBAMM, JIsl COXPAHEHHUS 30POBbS U COONIOICHIUS
HOPM DKOJIOTHYECKOTO TIOBEIEHHWsS B OKDPYKAIOIIEH cpeae; NPHBOAWTE IPHUMEPHI  IKOIOTHUECKHX
MOCIIEACTBUI pabOThI JBUTATENEH BHYTPEHHETO CrOPAHMs, TEMIOBBIX U THAPO3JIEKTPOCTAHIIHIA;

pasnuyaTth TPAHWIB NPUMEHUMOCTH  (PM3MYECKHX 3aKOHOB, IIOHHMATh BCEOOIIMii  XapakTep
(yHIaMeHTaIbHBIX (PU3MYECKUX 3aKOHOB (3aKOH COXpPAHEHWs OJHEPTMH B TEIUIOBBIX TIIpolleccax) H
OrPaHNYEHHOCTH MCITOJIB30BAHUS YaCTHBIX 3aKOHOB;

HAXOJWUTh aICKBATHYIO MPEIJIOKECHHOW 3amaue (GHU3MYECKYI0 MOJENb, pa3peliaTh MpodieMy Kak Ha
OCHOBE UMEIOIIUXCS 3HAHUI O TEIJIOBBIX SIBJICHUSIX C UCIOJIb30BAHUEM MAaTEMaTHYECKOro amrapara, Tak u
MIPU TIOMOIIIH METOIOB OICHKH.

3J'ICKTpI/I‘IeCKI/Ie N MAarHuTHbIC ABJICHHUSA

BbINMyCKHUK HAYYUTCS:

pacrio3HaBaTh JJICKTPOMArHUTHBIC ABJICHUA H OOBSICHATH Ha OCHOBE UMCIOIINXCs 3HAaHUM OCHOBHBIC
CBONCTBA WIIH YCJIOBH TPOTEKAHUA OTHUX SIBIICHUI OJICKTpHU3anusa TEI, BBaHMOHCﬁCTBHC 3apsAa0B,
DJICKTPUUECKHH TOK W €ro JeHcTBHS (TEIIOBOE, XMMHYECKOE, MArHWTHOE), B3aUMOJCHCTBHE MAarHWTOB,
QJICKTpOMAaruuTHasA WHAYKIIWA, ,I[CﬁCTBPIG MAardvTHOIroO I10Jis1 Ha IMPOBOJHHMK C TOKOM H Ha ABMXKYIIYIOCSI
3apsAOKCHHYIO 4YacTuly, HCﬁCTBHC QJICKTPUYCCKOI'O IIOJISI Ha 3apsXCHHYIO 4YacTHULY, J3JICKTPOMArHUTHBIC
BOJIHBI, IPSIMOJIMHEITHOE pacpOCTpaHEHUE CBETa, OTPAKEHHE U MPEJIOMIIEHUE CBETa, NUCIEPCUsl CBETA.

COCTaBJIATh CXEMBI OJJICKTPUYCCKUX uer[eﬁ C IOCICOOBATCIBHBIM W IIapaJUICIbHBIM COCAMHCHHUEM
3JIEMEHTOB, pasjin4ias YCJIIOBHBIC 0003HaYEHUS PIEMEHTOB QJICKTPHUYCCKUX I.ICHCIZ (I/ICTO‘IHI/IK TOKa, KIIKOY,
PE3UCTOp, PEOCTaT, JAMIIOYKA, aMIEPMETP, BOJIBTMETD).

WCIIONB30BaTh ONTHYECKHE CXEMBI JJISl TIOCTPOCHUS M300pa)KEHHI B TUIOCKOM 3epKalie M coOmparomeit
JINH3C.

OIIHUCBhIBATH U3YYCHHBIC CBOMCTBA TEI U OJICKTPOMArHvUTHBIC SABJICHUA, UCIIOJIB3YS (1)H3H‘I€CKI/IG BCIIMYHUHBI.
3JIEKTPUYECKHUM 3apsijl, CHIa TOKA, JJIEKTPUUECKOE HAMPSKEHHUE, SJICKTPUUECKOE COMPOTUBIICHUE, YAEIbHOE
CONPOTHUBJICHHE BEIIeCTBa, padoTa 3IEKTPUYECKOrO TONsI, MOIIHOCTh TOKa, (DOKYCHOE pACCTOSHHE H
ONTUYCCKas CHJia JIMH3bI, CKOPOCTDb JICKTPOMATIHUTHBIX BOJIH, JJIMHA BOJIHBI U 4aCTOTAa CBCTA,; IIPU ONNMCAHUH
BCPHO TPAKTOBATH (1)PI3H“I€CKPII\/'I CMBICIT UCIIOJIB3YEMBIX BCINYUH, UX 0003HaYeHUS U CAUHHUILIBI U3MCPCHUS;
HaxOAWUTh (POPMYITBI, CBA3BIBAIOIINE TAaHHYIO (PU3UUYECKYIO BETHUNHY C APYTUMH BETHYHHAMHU.

AHAJIN3UPOBATDH CBOMCTBa TCJI, J3JICKTPOMArnMTHBIC SABJICHHUA W IIPOHECCHI, HCIOJIb3Yys (1)PI3PI‘I€CKH6
3aKOHBI: 3dKOH COXPAaHCHUS IJICKTPUICCKOIr'o 3apsa/a, 3aKOH Owma JJIg ydaCTKa LCIH, 3aKOH I[)KOYJ'ISI -.HGHI_Ia,
3aKOH HpHMOJ’IHHGﬁHOFO pacripoCTpaHCHUs CBETA, 3aKOH OTPAKCHUA CBCTA, 3aKOH IMPCIIOMJICHUS CBCTA, IIPU
9TOM pasjIn4aThb CJIOBECHYIO (I)OpMyJ'II/IpOBKy 3aKOHAa U €0 MaTECMAaTUYICCKOC BbIPAKCHUC.

OPpUBOAWUTL MPUMEPLI IMPAKTUYCCKOIO HCIIOJb30BAHUSA (1)I/IBI/IIICCKHX 3HAaHUH O QJICKTPOMArHUTHBIX
SABJICHUAX

peuaTth 3aaa4u, UCTIOJIb3ys (1)H3H‘ICCKI/I6 3aKOHbI (3aKOH Oma JIg yd4aCTKa LCIH, 3aKOH I[)KOYJ'ISI-.HGHL[&,
3aKOH HpHMOJ’IHHeﬁHOFO PacupoCTpaHCHHA CBCTA, 3aKOH OTPAXCHHA CBETA, 3aKOH ITPCIOMJICHUA CBCTa) nu
q)OpMy.]'IBI, CBA3bIBAIOIINEC (I)I/I3I/I‘leCKI/I€ BCIIMYUHBbI (cnna TOKa, 3JICKTPUUCCKOC HAIIPAKCHUC, DJICKTPUICCKOC
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CONPOTUBJICHUE, YAEIbHOE COMPOTUBIICHHE BeUIecTBa, padoTa BIEKTPHUUYECKOro MOJsl, MOIIHOCTH TOKA,

(oKyCHOE paccTOSHHWE M ONTHYECKas CWJIa JHMH3bI, CKOPOCTh 3JCKTPOMArHMTHBIX BOJH, JUIMHA BOJNHBI H

yactota cBeTa, (OPMyNIbl pacyera O3JEKTPHYECKOrO CONPOTHBIEHHS TPU IOCIENOBATENFHOM H

napajyieIbHOM COEIUHEHWW MPOBOJAHUKOB): HA OCHOBE aHAIM3a YCIOBHS 3a7ladd 3alUChIBATh KPaTKOE

YCJIOBHE, BBIACIATH (bI/I3I/I‘-ICCKI/IC BCIIMYUMHBI, 3aKOHBI U q)OpMy.HLI, HCOGXOI[I/IMBIC A1 €€ pCIICHUA,

MMPOBOAUTD paCyYCThl 1 OICHUBATH PCAJIbHOCTDL MMOJTYYCHHOT'O 3HAYCHU A (1)H3H1{€CKOI>'I BCIIMYHUHBI.
BbINyCKHUK MOJYYHUT BO3MOKHOCTb HAYYUThCH:

HUCII0JIb30BaTh 3HAHHUA 06 QJICKTPOMArHMTHBIX SABJICHUAX B HOBCC}IHGBHOﬁ JKU3HU JIA O6€CHC‘-ICHI/I$[
0e30MacHOCTH TpU OOpaIIeHUH ¢ IPHOOPAMU U TEXHHIECKUMH YCTPOUCTBAMH, Il COXPAHEHUS 3JI0POBbsI U
COOJTIOZIGHUSI HOPM 3KOJIOTHYECKOTO TOBEJCHUsSI B OKPYXKAIOIIeH Cpeie; NMPUBOIUTH MPHUMEPHI BIUSHUS
OJICKTPOMAriMTHBIX I/I3J]yLIeHI/II\/'I Ha )XMBbIC OPTaHNU3MBI,

pa3nuyaTth TpaHWIBl TNPUMEHUMOCTH (U3MYECKMX 3aKOHOB, TIOHMMAaTh BCEOOIIMH  Xapakrep
(dyHIaMEHTaJIbHBIX 3aKOHOB (3aKOH COXpPaHEHHUS JJIEKTPUYECKOTO 3apsijia) W OrpaHUYEeHHOCTh
WCIIONIB30BAHUS YaCTHBIX 3aKOHOB (3ak0oH OMa IS yJacTka Ienu, 3akoH Jxoymnsa-Jlerna u ap.);

WCTOJIb30BaTh MPUEMbI MOCTPOEHMs (DPU3MYECKHX MOJENeH, MOuCKa W (OPMYIHPOBKH J0KAa3aTeIbCTB
BBIJIBUHYTBIX TUIIOTE3 U TCOPETUUCCKUX BBIBOJOB Ha OCHOBEC OMIIMPUYCCKHU YCTAHOBJICHHBIX (I)aKTOB;

HAXOJUTh aJICKBATHYIO TPEIUIOKEHHOH 3ajade (PU3UUECKYI0 MOJIENb, pa3pemarh NpodlieMy Kak Ha
OCHOBE HMCHOIINUXCS 3HaHUI 00 QJICKTPOMArdiuTHBIX SABJICHUAX C HCIIOJIB30BAHUEM MAaTEMATHYCCKOI'O
armapara, Tak 1 IIpy moMomu ME€TOa0B O CHKH.

KBaHTOBBIC ABJICHUSA
BbInyCKHUK HAY4YHUTCSH:

pacrio3HaBaTb KBAHTOBLIC ABJICHUA U 00BACHSITEL Ha OCHOBE UMCEIOIINXCA 3HAHUHU OCHOBHBIE CBOMCTBA WJIH
YCIIOBUSL TIPOTEKaHMsI JTHX SIBICHWH: ©CTECTBEHHAas W HWCKYCCTBEHHAs PaJWOaKTUBHOCTh, O-, - U Y-
W3TYYCHUS, BOSHUKHOBEHU E IMHEHYIATOrO CIIEKTPa U3ITyYSHUS aTOMa;

OIUCHIBATh W3YyUYCHHBIC KBAaHTOBBIC SBJICHHS, HCIIONB3ysd (U3UYECKHE BEIWYMHBI: MaccOBOE YHCIIO,
3aps/IoBOe YHCJIO, IIEPUOJ| MoNypachajaa, dHeprus (OTOHOB; TPU ONMCAHWH NPABHILHO TPAKTOBATh
(UBUYECKHI CMBICI UCTIONB3YEMBIX BEJIMUUH, WX 0003HAYCHUS M CAUHUIIBI H3MEPEHHUS, HAXOIUTh (POpMYITHI,
CBSI3BIBAONIME JAHHYIO (PM3MUECKYIO BEIMYMHY C IPYTUMHU BETMYNHAMH, BBIYUCIISATH 3HAYCHUE QU3HUECKOH
BEJINYHHBI,

AHAITM3NPOBATh KBAHTOBBIC SIBJIICHHS, UCTIONB3Ys (PU3UUSCKHE 3aKOHBI U TIOCTYJAThI: 3aKOH COXPaHEHUs
SHEPTUU, 3aKOH COXPAHEHWs OJJIGKTPUYECKOrO 3apsia, 3aKOH COXPAaHCHHS MACCOBOTO  YHCIA,
3aKOHOMEPHOCTH U3JTYYEHHUsI U TIOTJIOIECHHSI CBETa aTOMOM, IIPH 3TOM Pa3In4aTh CIIOBECHYIO (JOPMYIUPOBKY
3aKOHA U €r0 MaTeMaTHYEeCKOE BhIPAKCHHE;

pa3nuyaTh OCHOBHBIC MPU3HAKH TUIAHETAPHON MOJIENN aToMa, HYKJIOHHOW MOJIENT aTOMHOTO S/Ipa;

MPHUBOJIUTH TPUMEPHI TPOSIBICHHS B TPUPOJE M MPAKTUYECKOTO HCIONB30BAHHS PaJUOAKTUBHOCTH,
SIIEPHBIX U TEPMOSIJICPHBIX PEaKINi, CIEKTPAILHOTO aHAJIH3A.

BbINyCKHUK MMOJIYYHUT BO3MOKHOCTh HAYYUThCH:

WCTONb30BATh TIONYYCHHBIC 3HAHWS B TOBCEAHCBHOW JKWU3HU TpU OOpalieHHMH C TpUOOpaMH |
TEXHUYCCKHMHU YCTPOUCTBAMH (CUCTYMK HOHU3HPYIONIMX YACTHII, JO3UMETP), U COXPAHCHUS 3J0POBbS U
COOJTIOICHUST HOPM SKOJIOTHYECKOTO TIOBEICHHS B OKPYIKAIOIIEH Cpee;

COOTHOCHUTH SHEPTHUIO CBSI3U ATOMHBIX s7Iep € 1eEKTOM MacChl;

MPHUBOJUTH MPUMEPBI BIUSHUS PAAMOAKTUBHBIX M3IYYCHUH HA KUBBIC OPraHU3MBbI; TOHUMATh MTPUHITHIT
JEUCTBHSI TO3UMETPA U PA3IMyaTh YCIOBUSI €r0 UCTOIb30BaAHUS;

MOHUMATh SKOJIOTHYECKUE MPOOJIEMbI, BO3HUKAIOIIUE MPU MCIOJIb30BAHUH aTOMHBIX JJIEKTPOCTAHIIHMA, U
MYTHU PEIICHUs ATUX MPOOJIEeM, TEPCIEKTHBBI HCIIONIB30BaAHHS YIIPABIIEMOr0 TEPMOSICPHOrO CHHTE3A.

JJIeMeHThl ACTPOHOMUH
BbIyCKHUK HAYYUTCH:

yKa3piBaTh Ha3BaHHWs TuiaHeT CONHEYHOW CHCTEMBI; pas3inyaTh OCHOBHBIC MPU3HAKK CYTOYHOTO
BpallleHus 3Be3AHOr0 Heba, BrxeHus JIyHsl, ColHIa 1 TJIaHET OTHOCHUTENFHO 3BE3];

MMOHUMATD Pa3IINYHsI MKy TEITUOLEHTPUUYECKON U TeOIIEHTPHUECKON CUCTEMaMU MUDA;

BbINyCKHUK MMOJYYHUT BO3MOKHOCTb HAYYUThCH:
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yKa3bIBaTh OOIIME CBOWCTBA M OTJIMYMA IUIAHET 3€MHOW TPYNNbl W TJIAHET-TUTAHTOB; MajbIX Tel
ConHe4yHoll cucTeMbl W OONBLIMX IJIAHET;, IOJB30BATHCS KAapTOM 3BE3OHOr0 Heba NpW HAOMIOAECHHSIX
3BE3HOr0 Heba;

pa3nuyaTh OCHOBHBIE XapAKTEPUCTUKHU 3BE3] (pa3Mep, LIBET, TEMIIEpaTypa) COOTHOCUTH LIBET 3BE3/IBl C €€
TeMIIEpaTypoi;

pas3indaThb r'uIoTE3bl O MPOUCXOXKACHUN COJIHEYHOM CHCTEMEL.

Conep:xxanue yueOHoro npeamera «®@usnka» B 7-9 kiaccax.

7 kaacce
(68 gacos, 2 yaca B He/IEINIO)
1. BBenenue (4 yaca)

[Ipeamer u meToab! GU3MKK. DKCIIEPUMEHTAILHBIA METOJl H3ydeHHs Tpupoabl. V3Mepenne gpuzmuecknx
BennunH. [lorpemHocts n3Mepenus. O000IMIEHNE PE3yNbTATOB dKcnepuMenTa. Habmonenne mpocreimmx
SIBJIGHUI M TPOLIECCOB MPUPOABI C TIOMOIIBI0 OPTaHOB YYBCTB (3peHus, ciiyxa, ocs3anud). lcmonb3oBanue
MIPOCTEUIITNX H3MEPHUTENBHEIX MprUOOopoB. CxemaTmdeckoe H300paKeHUE OIBITOB. METOABl TONYICHHUS
3HaHWi B Qu3nke. Dusnka 1 TeXHUKA.

JlabopaTtopHas padora.

1.0mpenenenue eHbl IeIeHUs] U3MEPUTEIILHOTO PHOopa.

I1. IlepBoHayanbHbIE CBEJIEHUSI O CTPOEHUH BellecTBa. (5 4yacos.)

I'mnoreza o nUCKpeTHOM CTpoeHuM BemiecTBa. Mosekynbl. HenmpepblBHOCTh M XaOTUYHOCTh JIBHKEHUS
yactull BemiectBa. Juddysus. BpoyHoBckoe nBuxkeHwe. Mopjenu rasza, KHIKOCTH H TBEpAOro Tela.
B3anMopelicTBue 4acThll BeleCTBA. B3anMHOE NPUTSHKEHHE M OTTAJIKUBAHHUE MOJEKYJI. TpH COCTOSHUS
BEILIECTBA.

JlabopaTtopHas padora.

2.M3MepeHne pa3mMepoB MaJlblX Tell.

I11. BzanmopeiicrBue Teu. (22 yaca)

Mexanuueckoe BuxeHUe. PaBHOMepHOE 1 He paBHOMepHOE JBrkeHHe. CKopocTh. Pacuer ImyTu U BpeMeHu
nerokenus. Tpaekropus. [IpsMonuneiinoe apukenue. Bzaumogeiicteue ten. Maepuus. Macca. [1moTHOCTD.
M3mepenne maccel Tena Ha BecaxX. Pacder macchl M oobema 1mo ero miotHoctd. Cuma. CHiIsl B TIpHpOJE:
TATOTEHUS, TSDKECTH, TpeHus, yrnpyrocTu. 3akoH ['yka. Bec Tema. CBsi3p MEXIy CHIION TSDKECTH M Maccoit
tenma.  JuHamomerp. CrnoxeHWe IBYX CHJI, HAIlPaBIEHHBIX 1O OMHOW mpsiMod. Tpenwme. Ympyras
nehopMarws.

JInabopamopuwvie pabomot.

3.M3mepenne Maccel Tena Ha PeIYaKHBIX BECAX.

4.M3mepenne oObema Tena.

5.0npeznenenre NIOTHOCTH TBEPAOrO BEIIECTBA.

6.I'panynpoBanue Npy>KUHBI U U3MEPEHUE CHII TUHAMOMETPOM.

IV JlaBienue TBepAbIX TeJl, ;KUAKOCTEN U ra3oB. (21 yac)

Hasnenue. Ombir Toppuduemnmu. bapomerp-aneponn. AtMocdepHoe maBlieHHEe Ha Pa3iWYHBIX BBICOTAX.
3akoH [Tackans. CriocoObl yBennueHus 1 yMeHbIeHus naBneHnd. [laBnenue raza. Bec Bo3nmyxa. Bo3oymHas
obonouka. M3mepenne atmocdepHoro nasienus. Manomerpsl. [lopriHeBo# xuakocTHEI Hacoc. [lepenada
JaBJICHUS TBEPIBIMHU TENaMH, KUAKOCTSAMH, ra3aMu. JleficTBHe XHUIKOCTH W ra3a Ha MOIPYXEHHOE B HHUX
Teno. Pacuer naBieHUs KMAKOCTHM Ha JHO M cTeHKH cocyna. CooOmiaroniue cocyipl. ApXHUMEIOBa CHJA.
I'mapaenuueckuit npecc. [1naBanue ten. IlnaBanue cynos. Bo3pyxomnaBanue.

JlabopatopHas padora.

7.0npenenenre BRITANKUBAKOIIEH CUIIbI, JEUCTBYIOLIEH HA IOrPYKEHHOE B KUJKOCTb TEJO.

8.BrIsicHEHUE yCIOBUY I1aBaHUS TENA B KUJKOCTH.

V. Pa6ora u MomHocTh. JHeprus. (14 yacos.)
Pabora. MomHocTh. OHeprusi. Kunerwdeckass sHeprus. [loTeHnmanbHast SHeprusi. 3aKOH COXPaHEHUS
Mexanudecko anepruu. IIpocteie mexanusmbl. KIIJ| mexanusmoB. Prruar. PaBHOBecue cui Ha pelyare.
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MowmeHT cuibl. Pelyaru B TexHHKe, OBITY M mpupoje. [IpiMeHeHne 3akoHa paBHOBEcHsl peryara K OJIOKYy.
PaBencTBO paboOT MpH MCHONB30BAaHUH MTPOCTHIX MEXaHU3MOB. «30JI0TOE PABUIIO» MEXaHUKH.
JlaGopaTtopHasi padora.
9.BbIsicHeHHE YCIIOBHSI PABHOBECHS! phIyara.
10.0Onpenenenne KII/] npu nogbeme mo HakKJIOHHOW TIOCKOCTH.
V1. IloBTopenue (2 4)

Awnanu3 ommooK, JONYIEHHBIX B UTOrOBOM KOHTPOJIBHOM padoTe.

8 kuace

(68 gacos, 2 yaca B He/IENIO)

I. TensioBble siBeHust (26 yacoB)

Buytpennsisi sHeprus. TeroBoe nBumxkenue. Temnepartypa. Teronepenada. HeoOpaTtumocTh mporecca
TCIUI0IICpCaayn. CBs13b TEMIICPATYPbI BEHISCCTBA C XaOTUYCCKUM JIBUKCHUCEM €TI0 4YaCTHUII. Crioco0sI
W3MEHEHHUs] BHYTpeHHeH sHepruu. TemnornpoBoaHOCTh. KonmnyecTBO TEMIOTHL. Y eNnbHasg TEMI0EMKOCTb.
KonBekmus. Wznyuyenne. 3akoH coxpaHeHHs DSHEPrMM B TEIUIOBBIX Tporeccax. [lmaBmnenue u
KpUCTAJUIH3aIMs. YenpHas Teriota IiaBieHus. ['paduk ruraBnenus u orBepaeBaHus. lIpeoOpazoBanue
SHEPTHH TpPH W3MEHEHMSX arperaTHOro COCTOSHHWS BemecTBa. lcmapeHune W KoHAeHcarus. Y AenbHas
TerIoTa mapoo0pa3oBaHusl M KOHJeHcanuu. Pabora mapa u ra3a npu paciupeHud. KureHue >KHUJKOCTH.
BrnaxuaocTs Bo3ayxa. TermoBsie ABUraTeNy. JHEPTHS TOIINBA. Y JeNbHAS TEIJI0Ta CrOpaHusl.

Arperatabie coctosiHus. [IpeoOpazoBanue sHepTuy B TeroBbIX aBurarensx. KI1/] TermioBoro apurarens.
®dpoHTaabHas JabopaTopHas padoTa.

2.CpaBHEHHUE KOJIMYECTB TEIUIOTHI IIPH CMEIIMBAHUN BOJBI PAa3HOM TEMIEPaTypHI.

3.M3MepeHne yaeapHOM TEITOEMKOCTH TBEPIOTO TENa.

I1. DyekTpUYecKHe SIBJIEHUS M 3JIEKTPOMAarHuTHbIe siBjieHus (31 yaca)

OnexTpu3amus Tel. DJIEKTpUUeCKUd 3apsi. B3ammomeiicTBue 3apsamoB. J[Ba BUIa DIEKTPUUECKOTO 3apsa.
JIMCKpPETHOCTh  3MEKTPUYECKOI0 3apsifa. OJIEKTPOH. 3aKOH COXPAHEHUS 3JIEKTPUUYECKOro  3apsia.
Onexktpudeckoe Tone. OnekTtpockorn. Ctpoenme aTtoMoB. OOBsSCHEHWE DJICKTPUUYECKHX — SBICHHUH.
[IpoBOAHMKM U HEPOBOAHUKY 3JIEKTpUUECTBA. J[eHcTBUE IIEKTPUUECKOr0 OISl HA 3JIEKTPUUECKUE 3apsIbl.
[TocToSIHHBIH AIEKTPUUECKUAN TOK. MICTOUHUKH 3IeKTpHUIecKoro Toka. HocuTenn cBOOOMHBIX ICKTPUIECKUX
3apsiioB B MeTayllaX, JKUIKOCTAX M Taszax. OJEeKTpUuYecKas Lenb M ee cocraBHble dacTH. Cuia ToOKa.
Enunauinel cunel Toka. Amnepmerp. M3mepenue cuiibl Toka. HampsikeHue. EAMHUIBI HampsboKeHHS.
Bonst™erp. M3mepenne HanpspKeHUs. 3aBUCHMOCTD CHIIBI TOKA OT HAIIPSDKEHHUS.

Comnporusnenre. Enunnnel comporuBieHus. 3akoH Oma 1 ydyacTKa 3JIEKTpUdecKkod menu. Pacuer
COIPOTUBJICHUSI TPOBOJHMUKOB. YJAEIbHOE compoTuBieHue. [IpuMeppl Ha pacuer CONPOTUBIICHUS
MIPOBOAHMKOB, CHJIBI TOKa W HampspkeHus. Peoctarsl. [locnemoBaTenbHOe M IapajulelbHOE COEAWHEHHE
MPOBOJHUKOB. I CTBUS NEKTPUYECKOTO TOKA

3akon J[xoymnsa-Jlenna. Pabora amexkTpuueckoro Toka. MOIMIHOCTh AJIEKTPUYECKOro ToKa. EauHUIEI paboThl
JNEKTPUYECKOr0  TOKa, I[pHUMEHseMble Ha  mpakThke. CUerduk  DJIEKTPUYECKOW  3HEPIHH.
DJeKTpoHarpeBaTenbHple TPUOOPEl. Pacder amekTposHepruw, MmoTpedisieMoll OBITOBHIMH IPUOOPaMHU.
HarpeBanue mpoBOAHHKOB 3JIEKTPUYECKUM TOKOM. KOIWYecTBO TEIIOTHI, BHIAEASEMOE MPOBOJHHKOM C
TokoM. Jlamna HakanuBaHus. KopoTkoe 3ambikanue. [Ipenoxpanurenu. MarauTHoe nosne. MarHutHoe nosie
OpSIMOTO TOKAa. MarHuTHbIE JUHMM. MAarHuTHOE IOJ€ KATyHIKM C TOKOM. OJEKTPOMAarHUTBI W HX
npuMeHeHus. IloctosiHHble MarHUTEL. MarHuTHOE I0JI€ IOCTOSIHHBIX MAarHUTOB. MarHuTHoe moje 3eMIlH.
JelicTBre MAarHUTHOT'O TOJISL HA TPOBOAHUK C TOKOM. DJIEKTPUUYECKHH JBUTaTENb.

Dponmanvusvie nadopamopHsie padomot.

4.COopKa 3JeKTpHUYECKOH e U N3MEPEHUE CUJIbI TOKA B €€ Pa3INYHBIX Y4acTKax.

5.3mepenne HanpspKeHNUS Ha Pa3IMuHbIX YUACTKaX 3JIEKTPUYECKOH LEMH.

6.PerynupoBaHue CHIIbl TOKa PEOCTATOM.

7.113MepeHne CONpOTUBIIEHNS TPOBOIHUKA IIPHU MOMOIIM aMIIEPMETPa U BOIBTMETPA.

8.M3mepeHne MOITHOCTH U PA0OTHI TOKA B AJIEKTPUUECKON JIaMIIe.

9. COopka 3IIeKTpOMarHuTa U UCIBITAHKE €r0 1HCTBUSI.

10. M3yuenune 31eKTpHUYECKOro IBUTaTeNs IOCTOSIHHOTO TOKa (Ha MOZAEIHN).
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I11. CBeToBbIe siBJ1eHus. (10 yacoB)

Hcrounuku ceera.

[IpsamonuHeiiHOE pacnpocTpaHEeHUE, OTpa’keHHWEe W TMpenomiieHue cBera. Jlyd. 3akoH OTpasKeHHs CBeETa.
[Tnockoe 3epkano. Jluwza. Onrtuyeckas cuia JuH3BL 300pakeHne naBaemoe JMH30H. M3MepeHue
(hoKyCHOTr0 paccTosHUS coOuparoliel JinH3bl. Onrtuieckue npuoopsl. [1a3 u 3perue. Oukw.
Dponmanvusvle nadbopamopHsle padomol.

11.M3yueHne 3aKOHOB OTpaKEHUsI CBETa

12.HaGmonenue siBJICHUS TPEIOMIICHUS CBETa

13.ITony4yenne u300paskeHus PHU TOMOIIHN JINH3BL

Pezeps -29ac

IV. oBTopenue (1 1)

9 ki1acc

(102 wuacos, 3 yaca B HeENIO)

I. 3akoHbl B3anMoaelcTBHS U ABHKeHHUs Tell. (36 yacoB)

Martepuanbias Touka. Tpaekrtopus. Cxopoctb. Ilepememienne. Cucrema otcuera. OrnpeneneHue
KOOpAWHATBl JABWXYHICTO TEJIa. Fpa(i)I/IKI/I 3aBUCUMOCTH KHUHEMATHUYCCKHUX BCJIMYUMH OT BPEMCHHU.
[IpssmonuHeliHOE paBHOYCKOpEHHOE nIBIDKeHHE. CKOpPOCTh PaBHOYCKOPEHHOTO NBIKEHHUA. llepememienue
MPH PaBHOYCKOPEHHOM JBMKeHnH. OmnpeneneHne KOOpIUHATHI JABKYIIEro Tena. ['paduku 3aBHCUMOCTH
KMHEMAaTHYCCKUX BCIWMYHUH OT BPEMCHU. YCKOpeHI/Ie. OTHOCHUTEIBHOCTE MEXaHUYECKOTO JABUXXCHHSL.
NHepuuanbHas cucreMa OTcUeTa.

[lepBerit 3akoH HeioTona. Bropoii 3akon Herotona. Tperunit 3akon Hpiotona. CBobomHOe majeHne 3akoH
Bcemupnoro Ttarorenud. KpuonuHeiiHoe nBuxkeHue JIBUXKEHHME 10 OKPYKHOCTHU. VcKyccTBeHHBIE
ciyTHUKU 3emiu. Pakersl. MMmmysbc. 3akoH cOXpaHEHHUS UMITyJbca. PeakTWBHOE HBIOKeHHE. JIBrKeHHE
Tena OpPOLIEHHOIO BEPTHKAJIbHO BBEpX. /IBIDKeHME Tena OpOIIEHHOro MOJ YIJIOM K FOpU30HTY. [[BuikeHue
Tea OPOIEHHOTO TOPU30HTAIEHO. Y CKOpEHHE CBOOOHOTO MTaIeHus Ha 3eMJyIe U IPYTUX IUIaHeTaX.
Dponmanvuvle 1ab60pamopHsle padomel.

1. UccnenoBanre paBHOYCKOPEHHOIO ABMKEHUS 0€3 HauaJbHOU CKOPOCTH.

2.3Meperne YCKOpEHHs CBOOOIHOTO ITaICHHS.

I1. MexaHu4eckne KoJieOaHusi U BOJHBbI. 3BYK. (15 yacoB)

Mexanndeckne koneOanms. Amrummryaa. llepmon, wactota. CBoOomnbie konmebanusa. KomebaTenbHble
cucreMbl. MasTHUK. 3aBUCHMOCTh II€PUOA U YaCTOTHl HUTSHOTO MasiTHUKA OT JIMHBI HUTH. IIpeBpainenue
SHEPTHHM TPU KOIeOATeThHOM [BM)KEHHWU. 3aTyxammue KoinebaHus. BbIHyXIeHHbIE KOIeOaHMUs.
Mexannueckue BonHbl. JlnuHa BonHbl. [IpononbHble U nonepeuHsle BOdHBI. CKOPOCTh pacHpOCTpaHEHUs
BONHEL. 3ByK. Bricora m TemOp 3Byka. I'pomkocts 3Byka/ PacmpocTtpanenme 3Byka. CKOpPOCTH 3ByKa.
OTtpaxkeHue 3ByKa. 9xo0. PezoHanc.

®ponTanpHas mabopaTopHas paboTa.

3.HccnenoBanre 3aBUCMMOCTH MIEPUOJA U YACTOThI CBOOOAHBIX KONEOaHUH MAaTEeMaTHYECKOro MasiTHUKA OT
ero JJIMHBI.

I11. DnekTpomMarHuTHbBIE siBJIeHHUs. (24 yaca)

JlelicTBe MarHWTHOrO IOJISI Ha 3JIEKTpHUEcKHe 3apsiabl. [paduueckoe m300pakeHHE MAarHUTHOTO IIOJIS.
HanpaBnenne Toka M HampaBiieHME €ro MarHuUTHOro mnoss. OOHapy)XKeHHEe MarHUTHOIO MOJIS IO €ro
JNEHCTBHIO Ha JJIeKTpHuecknil Tok. IlpaBmio neBoil pykn. MarHWTHBIA MOTOK. OJIEKTPOMAarHUTHas
WHAYKIMA. SIBJIEHUE 3JIeKTpOMAarHUTHON MHAYKIUH. [lonyuenne mepeMeHHOro 3J1eKTpHYecKoro ToKa.
OnekrpomarHuTHoe moje. HeomHopomHoe W HeogHOpoxHOE mone. B3anMOCBA3b 3JEKTPUYECKOTO U
MarHUTHOTO IOJieH. DNeKTpOMarHuTHele  BOJMHBI. CKOPOCTh PacHpOCTPAaHEHUsS! JIEKTPOMArHUTHBIX BOJIH.
OnekrpoaBUrartens. JnekTporeHeparop. CBET — 3JEKTPOMarHUTHAs BOJIHA.

®ponTansHas mabopaTopHas padboTa.

4.M3ydeHue sSBIICHUS 3JIEKTPOMAarHUTHOW UHIYKIUU.

I V. Crpoenne aroma u atomuoro sigpa (20 yacoB)

PaguoaktuBHOCTE. AJbda-, Oerra- u ramma-usnydeHue. OIMBITBI MO PAacCEeMBAaHUIO alb(ha-vyacTHL.
[Inanerapuas mogens aroma. AtomHoe aapo. [IpoToHHO-HeliTpoHHAas! Mozeb sapa. Meroasl HaOMoAeHUS 1
perucrpaunu yactul. PaguoakTuBHbIe peBpalieHns. DKCIepuMEHTaIbHbIE METOABL. 3apsia sapa. MaccoBoe
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yucno anapa. SAnepusie peakuuu. Jenenue u cunres anep. CoxpaHeHHE 3apsiia U MaccoBOTO YHUCIa MPH
sIIEepHBIX peakuusix. OTKphITHE MPOTOHA U HEUTpOHA. SIAepHbIe CUIbl. DHEPTUs CBSA3M YAaCTHUIL B SI/IpeE.
Oneprus cBszu. edekt mace. Beinenenne snepruu npu efIeHUN U CHHTE3e saep. Vcnonbp3oBaHue saepHOit
sHepruu. dosumerpus. Snepusiii peakrop. [IpeoOpazoBanne BHyTpeHHEH sHEpTUu siep B dJIEKTPHUECKYIO
sHepruro. AToMHas sHepreTuka. TepmosaepHblie peakiuy. buonorudeckoe neiicTBre paauanuu.
®dpoHTanabHas JabopaTopHas padboTa.
5.M3ydeHue neneHus sapa aTtoMa ypaHa mo gororpaduu TPEKoB.
6./3yueHne TpeKoB 3apsbKEHHBIX YACTHIL TI0 TOTOBBIM (hoTorpadusm.
V. Ctpoenue u 3Bojouns Beceaennoii (5 yacon)
Cocras, ctpoenue u npoucxoxaenne ComHedHoN cucTteMbl. bombinme Tena CoiaHeuHOW cucTeMbl. Masbie
tena Conneunot cucrembl. Ctpoenue, nanydenue u 3Bomtonus Comaiia U 3Be3ql. CTpoeHHE U IBOJIOIHS
Bcenennoii.
V1. loBTopenue (5 1)

KanengapHo-teMmaTnyeckoe IJiaHupoOBaHHue 7 KJacc.

Ne | Jlara | HaumeHOBaHHE TeMBbI Koa-Bo Hcnouab3oBanue IIpumeyanue
n/n 4acoB o0opyoBaHuUs
BBenenne 4
1/1 ®du3uka — Hayka o 1 § 1-3, 3ammcars B TETp
IIPUPOJIE. HexoTopeie IBa-TpU mpuMepa (us.
(bu3MYeCKne  TEPMHHBI. SBIICHMUi,
HaOmronenns u onbIT.
HaOJIF0JaeMBIX B
npupoze. 3amayud U3
coopHuka Nel,2,5.
2/2 dusnyeckre BeEINYNHEI. 1 § 4; BBIMOJHUTH 3aJaHHUC
N3mepenune Quznueckux B KoHLIE § 4, ynp. Nel
BEJIMYHUH.
3/3 TouHOCTH u 1 JIunelika, 1eHTa § 5,6 BBINOJHHUTH 3aa. B
MOTPEITHOCTh MEpHas, KoHIIE § 5,6 3amoJIHUTH
HU3MEpPEHUI. U3MEPUTEJIbHBIN TaONMHIly  COCTABJICHHYIO
HHJIHHAD, Ha ypoke. Haiitu B
TEPMOMETD,
WHTEPHETE PACCTOSHUE OT
aTYUK
3emumn 1o ComHia, ooIee
TEeMIIepPaTypbl
KOJIMYECTBO KJIIETOK
YelioBeKa WM JHaMETP
BOJIOCA, 3amucaTb  JTHU
3HAYCHHUSI B CTAaHJIAPTHOM
Buze. IloaroroBuThCs K
nabopaTopHOH pabore
Nel.
4/4 JlaGopaTtopHass ~ pabora 1 JIunelika, IeHTa [ToBToputs §1-5. Pemmts
Nel «Omnpenenenue 1eHsl MepHas, u3Mepu- | 3anauu: 1.Onpenenuts
JelIeHu IIIKAJIbI TCJIbHBIN 11~ LEHY JEeJICHUS JHUHEUKH
U3MEPUTENHLHOTO JHHIP, TCPMO- UMeroLIeics y Bac oMa u
METp, AATUYUK ..
npudopa» npeaen e€  HU3MEpeHHs.
TEeMIIepaTyphl .
N3mepbTe ¢ €€ moMOIUIbIo
BBICOTY 4YailHWKa, AJIUHY
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MOOHIIBHOTO  TenedoHa.
PesynbraTel 3anuimuute B
TETp c Y4ETOM
IIOTPEIIHOCTH HU3MEPEHUM.
2. CocraBbTe TabNMIy, B
KOTOPOH B OJIMH CTOJIOEN

BIIMICAHBI: BBICOTA
JICCTHHIIBI,
MPOJOJIKATEIIBHOCTh

ypoKa, TeMmIieparypa Teia
cobaku, Bec TIIaKeTa C
caxopom. B 1p cronben
BIIUIINTE  TOpUOOpHl, C
MOMOIIBI0  KOTOPBIX 3TO
MOXHO  HU3MEPHUTh. 3.
Hcnonw3ys WHrepHer,
3anmumuTe B TeTp. (He
Oonee 6 TpeMIOKEHHUI)
JOCTHXKEHUsT B 00jacTu

HAayKn YUYCHBIX:
JlomoHOCOBa, Tamunes,
Koponesa. 4. Onpenenute
HEeHy JeJIeHus

Tpancnoptupa. Hauepture
MPOU3BOJIBHBIA  YTOJI |
U3MEpBTE €ro.

IlepBoHauya/ibHbIE CBEEHUS O S
CTPOEHMU BellecTBa
5/1 Crpoenue BEIIIECTBA. 1 Kommbeiorep, Mu- | 87-9 |, 3amaHue B KOHIE §
Monekyibl. Kpockor  Ouono- | 9, moaroroButhes k JI/P
bpoyHoBCKO€ nBHKEHUE. ruyeckui,  Karms | Ne2
MOJIOKa,  pa30aB-
JIEHHOT'O BOIOU
6/2 ®dpoHTaIbHAS 1 [ToBTOPHUTH § 7-9,
naboparopHas ~ pabota Odopmuts 1abopatopHyrO
«3mepenue  pazmepoB paboTy, CBEPUTHb BBIBOJIBL,
MaJbIX Te» caenaHHele B pabote, ¢
MaTepuaaoM naparpada.
7/3 Huddy3us. 1 § 10,  3apgauu: 1.
B3anmonenicteuii OnuHAKOBBI MOJIEKYNIBI B
MOJIEKYIL. ropsiueM Kode u

XOJIOJTHOM ~ MMHEPAIbHOMN
Boge? 2. Ilouemy B
ANEKTPUYECKOM YallHUKE
YKa3bIBa€TCs  MaKCUMyM
€ro HaIOJCHHS, XOTI B
HEM €CTh MECTO JyIf
Boabl? 3. Ecim kanHyTh
KareJibKy pPacTUTEIbHOTO
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Macia Ha TIOBEPXHOCTh
BOJBl, TO OHA HAYHET
pacrexkaTbes. Kakyro
HAUMEHBIIYI0  TOJIIUHY
MOXET UMETh €€ IJIeHKa?
§11, 3aganue B koHue §11,

3anauu: l. [Touemy
BBIMBITBIE TOPSYEN BOJOM
CTaKaHBbI HCJIb341
BCTaBJIATH OIMH B
Ipyrou? 2. [ocne
KyIaHUs Ha TElle

OCTAIOTCSI KareJabKU BOJIBI.
OObscHUTE TIOYEMY 3TO
IIPOUCXOJTUT.

8/4 ArperarHble 1 § 12, 13. 3ananue B KOHIIE
COCTOSTHUS §13. «IIpoBeps cebds»
BEIIIECTBA.
9/5 [MoBTOpenue u 1
000061IeHNE
OCHOBHBIX
MTOJIO’KEHUU TEMBI
«IIepBoHauanbHbBIC
CBEICHHUS O
CTPOEHUH BEIECTBAY
B3aumMopaeiicTBue TeI 22
10/1 MexaHudeckoe 1 IlITaTuB naGopa- § 14,15. Yup.2. 3ananus B
JIBUKCHHE TOPHBINA, MEXaHU- | KOHIIE
yecKast CKaMbsl, 814,15
OpyCOK JepeBsH-
HBIU, AIEKTPOH-
HBII CEKyHIOMEP
C IaTYMKaMH,
MarHuTOYIpaB-
JISiEMBI€ TEPKO-
HOBBIE JATUUKH
CEKyHJIOMEpa
11/2 CropocTs. Ennnuns 1 § 16.Ynup.3.3ananue B
CKOPOCTH KOHIIE § 16
12/3 Pacder mnymm wu 1 § 17. Vmp. 4.3ananue B
BPEMEHM JIBHXKCHMUSI. Kouue § 17
13/4 I'padu mytu u 1
CKOPOCTHU
PaBHOMEPHOTO
IIPSIMOJIMHENHOTO
JIBUKEHMSL.
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14/5 Pemienne  3amau 1
Ha pacyer
cpeaHen
CKOPOCTHU
15/6 Huepiys. 1 § 18, 19. Ymp. 5. Bananue
B KoHIIE § 18
16/7 Macca Ttena. 3mepenue 1 § 20, 21. Ymp. 6.
Macchl Tejla Ha Becax. 3anasue B KOHIE §
21.IToaroToBUTBECA K
JI/P
17/8 Jlabopatopnast paboTta 1 Hab6op ten pas- 3amaun Ne140,148,149
«M3mepenue MAacChI HOW MAacCCBhl,
TeJa Ha PBIYAXKHBIX, SJICKTPOHHBIC BE-
3JIEKTPOHHBIX BECAX) CBI
18/9 [InoTHOCTH BemecTna. 1 § 22. VYnp.7. 3apganue B
KOHIE § 22
19/1 Pacuer maccer u 00bemMa 1 § 23. Vmp.8. 3amanne B
0 TeJa 10 €ro MIOTHOCTH. KOHIE § 23
ITonroroBuUTHCA K
1abopaTOpHBIM paboTam
20/1 JlaGopaTopHbie pabOTHI « 1 HaGop Ten pas- 3amaun Nel57,170,172
1 N3mepenue oobema HOM Macchl, MEH-
Tenay, «OnpeaeneHue 3YypKa, 3JICKTPOH-
IJIOTHOCTH TBEPOTO HBIC BCChI
TEeNay.
21/1 Pemenue 3agau 1 [ToBTOpUTH TEMBIO
2 «Mexannueckoe
JBUKEHUEY, «Maccay,
«[InoTHOCTH  BelIECTBa.
Pemmite 3amaum Nel66,
173,174,179
22/1 KontponbHas padora Nel 1
3 «[InoTHOCTH BemecTBa»
23/1 Cuia 1 § 24
4
24/1 SIBnenue TATOTCHUSL. 1 § 25. Yop. 9. 3agaum
5 Cuna Ttsokectn. Cuia Ne205, 206, 211
TSOKECTH  HA  JPYTrUxX
TJTaHeTax.
25/1 Cuna 1 [ratuB c¢ xpene- | § 26. 3amaun  Ne
6 YIPYTOCTH. XKOM, Habop mpy- | 222,224,225
XKHUH, Habop Tpy-
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3akoHn ['yka. 30B, JIMHEWKa,
JUHAMOMETP
26/1 Bec Tena. 1 § 27,28,29. Vmp. 10.
8 IToaroToBUTH
MPE3CHTALMIO [0  TEMeE
«ConHeyHas cucTeMa
2711 JuHamomerp. 1 JluHAMOMETp C § 30. Yp.11.
9 PponTanbHas peeoM u3Me- 3agaum Ne233, 234
naboparopHas pabota
«['pamynpoBanue penna 5 H, npy-
MPYXUHBI 1 U3MEPEHUE JKMHBI Ha ILIaH-
CHUJIBI TPEHUS C nieTe, Tpy3bl
ITOMOIIBIO maccor o 100 r
JTUHAMOMETPay
28/2 CnoxeHne nByx cwui, 1 lrarus, peryar, | § 31. Yop. 12. 3agaun
0 HaIpaBJIEHHBIX TI0 OJTHOM TUHEeWKa, 1Ba No226.243
TIPSAMOIA. OJINHAKOBBIX I'PY- ’
PaBHOIEHCTBYIOIIAS CUIL. 3a, 1Ba OI0Ka,
HUTH HEPACTSKH-
Masi, THHeHKa
HU3MEpPHUTEIIbHAS,
JTUHAMOMETP
29/2 Cuna TpeHus. 1 JepeBsiHHBIN § 32,33, 34. Yop. 13.
1 OpycCoOK, Habop
rPy30B,  MEXaHH-
yeckas CKaMbs,
JTUHAMOMETP
30/5 KontponpHas padorta Ne2 1
«Cunb»
31/2 AnHanus OIINOOK, 1
2 JONYIIEHHBIX B
KOHTPOJIbHOU padoTe.
JlaBjieHre TBEPABIX TeJ, KUIAKOCTEH 1 21
ra3osB.
32/1 JlaBieHue TBEpAOTO Tena 1 8§ 35, 36.
Vip.14(1,3,4), 15.
3anauu B KoHIE § 35 1
8 36(1,3)
33/2 JlaBneHnue rasa. JlaTumk nasie- | § 37,38. 3amaHue B KOHIIE
Ilepenaua JaBJICHUS 1 Hud, wWTatuB, pa- | § 37, 38ymp. 16. 3amaun
JKUJIKOCTSIMH. 3aKkoH Oouas émkocTh, | Ne 307, 309
[Tackais TpyOKa, JTMHeHKa
34/3 Pacuer JTaBJICHUS § 9, 40. Yop. 17. 3ananue
JKUIKOCTH Ha JHO H 1 B KoHIIe § 40.

CTCHKH COCYyJa.
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35/4 Perienue 3amau mo teme 1
«/laBneHue B KHUJIKOCTH
u rase. 3akoH [lackasnsy.
36/5 CooOmiaromuecst COCyIbI § 41. Yop. 18 3amanus 1-3
1 B KoHIIe § 41
37/6 Kontponbhas padota Ne3 1
«/laBneHue TBEpIBIX TEI,
JKHJIKOCTEN U ra3oBy
38/7 Bec BO3/yXa. § 42, 43. VYop. 19, 20.
ATtMochepHoe naBiIeHNE 1 3anganue B KoHIIE § 42.
39/8 N3smepenne § 44. VYop. 21(1,3,4).
aTMoc(epHOTO 1 3amanue B KoHIle § 44.
JTABJICHUSI. OnebIT
Toppuuennu
40/9 Bbapomerp-anepoun. § 45, 46. Ynp. 22, 23.
ATtMochepHoe naBiIeHUE 1 3aganue B KoHIIE § 46.
Ha Pa3HBIX BBICOTAX.
41/1 MaHOMETpBI. 847.
0 1
42/1 [TopmaeBoit 1 § 48, 49. Ymp. 24, 25
1 AKUIAKOCTHBII Hacoc.
I'mapaBnuueckuit nmpecc.
43/1 JleicTBue KUIKOCTH H 1 § 50. IToBTOpUTSH § 49
2 ra3a Ha MOTPYKEHHOE B
HUX TeJO.
44/1 3akoH Apxumena. 1 § 51. Yop. 26 (1,2,5,6).
3 [ToaroroBUTHCSA K J/p.
45/1 ®ponranbHas 1 Hunamomerp, [ToBTOPHUTH § 51.
4 nmaboparopHas  paboTa mratuB yHuBep- | 3amaum Ne 430,431
«Onpenenenue } CanbHbI,  Mep-
BBITAJIKMBAIOIIEH  CHIIBI, .
. N HBI UIHH]IP
JENCTBYIOLIEH Ha
MOTPY’KEHHOE B (Mensypka), rpys

KHUAKOCTD TCIIO».

UTHHIPHUYECKUAN
U3 CTalk, Tpy3
[UTAHIPAYECKUAN
U3 aFOMHUHHEBO-
ro CILJIaBa, HUTh
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46/1 [TnaBanue te. 1 § 52. VYop. 27(1-3).
5 3ajanue B KOHIIE § 52
47/1 [LinaBanue cynoB. 1
6
48/1 Pemenue 3amau mo teme 1 [ToBTOPUTH § 52.
7 «IlmaBanue Tem» Bamaun N 434, 437.
[ToaroToBUTHCS K J1/p.
49/1 ®poHTanbHas 1 JluHamomerp, [osroputs § 51, 52.
8 mabopatopHast Pa6°Tf wWTaTUB yHHBEp- | 3amaum Ne 435, 442
«BpIsiICHEHME  yCIIOBUI CanbHBI,  Mep-
TTaBaHUS Tena B .
KUTKOCTH HBIH IWIIHHID
50/1 BoznyxomaBanue 1 § 53, 54. Yop. 28, 29.
9 3agaHue B KoHIE § 53.
51/2 IoBTopenue H 1 [oroputs  § 51-54.
0 0boOuIeHne TeM Bamaun Ne430, 431, 434,
«ApxumenoBa CHJIa», 435 437. 442
«IInaBanue Tem» ’ ’
52/2 KonTpomnbnas pabota Ne4 1
1 «ApxumenoBa cua.
[InaBanue tem»
PadoTa 1 MOIIHOCTb. JHEPTHS. 14
53/1 Mexannyeckass pabora. 1 § 55. Ymp. 30 (1,2)
Eununst paboThl. 3ajaHue B KoHue § 55.
54/2 MomtHocTh.  EnuawuIBI 1 §56.  ymp.  31(1,4-6).
MOIITHOCTH. 3aganue B KOHIIE § 5
55/3 DHeprus. 1 § 66, 67. Yuop. 34(4).
ITorennmanbpHas u 3amaun Ne627-629.
KMHETHUYeCKasi SDHEPTUs.
56/4 [IpeBpamieHue  0gHOTO 1 § 68. VYmop. 35. 3amaua
BHUIA MEXaHUYECKOU Ne634.
SHEPTUU B IPYroil.
57/5 KonTtponsHas pabota Ne5 1
«Mexannueckass paboTa.
Mo1HOCTb. DHEPTUs»
58/6 [IpocTtele  MEXaHU3MBI. 1 § 57, 58. 3amaun No564,
Prruar. PaBHOBecue cui 568, 571
Ha pbIyare.
59/7 MowmeHT cuibl. Poryaru B §59. 3amaun No572-574.
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TEXHHKE, ObITY u 1 [ToaroToBka K 11/p
IpHUpoJIe.
60/8 ®poHTanpHas Poruar ¢ xpemte- | § 60. IloBroputs § 59.
nabopatopHas  pabota 1 HUSMH 1L Tpy- | Ymp. 32
«BbIsicCHEHHE  yCIIOBUS 30B, Habop rpy-
paBHOBECHS pbluara 308 mo 100 r,
JTUTHAMOMETP
61/9 bioku. «3o050TOE 1 [TonBwkHBIN u|§ 61, 62. Yop. 33 (1,2,5).
MPaBUJIO» MEXaHUKHU HENOABMKHBIN 3aganue B KoHIIE § 62.
0J10KH, Habop
rpy30B, HHUTh, -
HAMOMETp,  IITa-
THUB, IMHEHUKA
62/1 LlenTp TsxecTu Tena. 1 § 63. 3agava: OnpenenuTh
0 [ECHTP TSDKECTU 3aKJIaIKu,
KOBpHUKA JJI1 MBI, JTUCT
KapTOHA.
63/1 Venosus paBHOBECHS 1 § 64. 3amaun Ne607, 608
1 TeNl. 611, 314, 615.
64/1 KIIZ{ mnpocteix 1 § 65, 3amaun Ne 598-601
2 MEXaHH3MOB MOJrOTOBUTHCS K JI/P.
65/1 ®ponTanbHas 1 IlItatus, [ToBTOpHTE § 57-65
3 naboparopHas ~ paborta MEXAHMIECKA
«Omnpenenenue KIIJI npu CKaMbs, GPYCOK ¢
noabeMe Tena 1o
HAKJIOHHOM TUIOCKOCTH» KPIOTKOM,
nuHelka, Habop
Ipy30B,
JTMHAMOMETP
66/1 O06o0uIeHNe u 1
4 IOBTOpPEHUE
67/1 Kontponsnas paborta Ne 1
5 6 «ToroBas
KOHTpOJIbHAs paboTa
68/1 Ananmmus OIITUOOK 1
6 JOTIYILIEHHBIX B

WTOTOBOM KOHTPOJBHOU
paboTe

KaJIeHI[apHO-TeMaTI/I‘IeCKOC INIAHUPOBAHHUE 8 kiacce.
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Ne | Jlata Conep:xanue(TeMa ypoka) Hcnonb3oBanue IIpumeuanue
/1 o0opynoBaHus
‘ TenioBble siBJeHus1 (26 yacoB)
1 Temnosoe nBmxenue. Temneparypa. JIaGopaTopHblit 81
TEPMOMETP,  JATUUK
TEMIIEPATYPBI
2 BHyTpeHHsIs SHEPTHSL. JleMoHCTpaLHs 82, ynp.1
3 CriocoObl I3MEHEHHSI BHYTPCHHEH «3meHeHne 83, ymp. 2
SHEPIUH Tea. BHYTPEHHEN
SHEpruM Tejaa Npu
TPEHUM U yJapey:
JATIUK
TEMIIEPATyphl,  JIBE
JIOCKH, 1iBE
CBUHIIOBBIC mia-
CTHUHKH, MOJIOTOK
4 Buasr Temonepeaayn. 84, ymp. 3
TermmonpoBOJHOCTE.
5 Konsexius. Usnydenue. JleMoHCTpaLwst 85, 86, ynp.4,5
«ITormomenne
CBETOBOW JHEPTUN»:
JBa JaT4MKa TeMmIle-
paTypsbl, J1amIia, JUCT
Oemoli w  4€pHOU
OyMmaru, CKOT4
6 Konunuectso Temnorsl. EnuHub 87, 88, ymp. 6,7
KOJIMYECTBA TEIUIOTHI. Y IeibHAast
TEIJI0EMKOCTb.
7 Pacuer konuyecTBa TEIIIOTHI, 89 , ymp.8
HE0OX0IMMOTO ISl HarpeBaHusl Teia
WJIH BBLIENIIEMOTO UM IIPU
OXJTAKJCHUH.
8 dpoHTaNbHAas JadopaTopHas padora | Jlatuuk [ToBTOpHTH 89
Nel. «CpaBHeHHe KOJIHYECTB TeMIepaTypsl,
TEeNJIOTHI NPH CMELIUBAHUHU BO/bI TEPMOMETD,
pa3Hoii TeMIepaTypb». KaJIOpUMETD,
MEpHBIA  IHIUHAP
(MeH3ypka),
n1abopaToOpHBIC
CTaKaHbl, Topsyas u
XOJIO/IHAsl BOJIa
9 VYpaBHeHHe TemIoBOro 6ajsaHca. 89,
10 JlabopaTopHasi paGora Ne2. Hatuuk  temnepa- | Ne715,716,720,730
«H3mepeHnne yaeJabHOH TYpBl,  TEPMOMETP,
TEeNJI0eMKOCTH TBEPAOI0 TeJIay. KaJOpUMETD,

ropsyasi MXOJOJHAS
BOJIa, MEpHBIM IU-
JUHOpP, Tpy3 UU-
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JIMHIPUYECKUI c
KPIOUKOM, HUTbD,
AJIEKTPOHHBIEC BECHI
11 DHeprus TOIIUBa. Y IeibHas TEIIoTa 810, ynp.9
CrOpaHus.
12 3aKOH COXpaHEHUs U MPEBPALLEHUS 811, ymp.10
SHEPTUH B MEXaHMUYECKHUX U TETJIOBBIX
rpoIrieccax.
13 KonTtpoabHnas padora Nel no reme:
«TensioBble SIBJIEHUSD).
14 ArperaTHbI€ COCTOSIHUS BELIECTBA. 812-14, ymp.11
[InaBnenue n oTBEpAECBaHUE
KPUCTAJUTMYECKUX TEJI.
15 I'paduk nnaBaeHUs: U OTBEPICBAHUS JemoncTparms Ne 1. 815, ymp.12
KPHUCTAJUIMYECKUX TEN. Y AeIbHas «Onpenenenue
TCIUIOTA IJIaBJICHU. y,ZI@HBHOﬁ TEeIUIOTHI
TJIaBJICHUS JIbJIAY: JaT-
YUK TEeMIIepaTypHl,
KaJIOPUMETP, COCYI C|
TAOIIUM JIbJIOM, COCY/T
c BOJIOM, JIIEK-
TPOHHBIE BECHIL.
JlemoncTpamus No 2.
«O0bpa3zoBanue
KPUCTAILIIOBY:
MHUKPOCKOII, TpOOHpKa
C HACBILIEHHbBIM|
pacTBOpoM
ITBYXPOMOBOKHUCJIOTO
AMMOHUS, TPEIMETHOE)
CTEKJIO,  CTEKJIsSHHAas]
najgoyka
16 Pemenue 3amgay no teme «IlnaBnenue
TEID»
17 Hcmapenue u KOHIEHCAITHS. JleMOHCTpALHs 816-17, ynp.13
HaCLIHleHHLIﬁ nu HeHaCBIH_IeHHHﬁ mnap. «I/IcnapeHHe CIUpTa»:
MaT4YUK TeMIepaTyphl,
npoOupKa, - CTOYKY]
Oymary, PE3UHKH,
pa3HbI€ CIIUPTHI
18 Kunenue. Y nenpHas Temiora JleMOHCTpaIys 818,20, ymip.14(2,4),
napooopazoBaHusl. «M3ydyenne mnpouecca yrp.16(4,5)
KUIICHUS BOJIbDY:
MaTYuK TeMIiepa-
TYpPBI, HITaTUB
YHUBEpCAJIbHBIN,
KOJI0a CTEKJIIHHAS,
CIIUPTOBKA,
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MOBAapCHHAsA COJIb

19

Bnaxxnocts Bozniyxa. CiocoOsl
OTpEe/IeNICHNUs BIaXKHOCTH BO3/1yXa.
®dponTasbHAs TabopaTopHas padboTa
Ne3 «M3mepeHne BIaKHOCTH BO31yXa»

JlaTunk Temneparypsl,
TEPMOMETP, MapJIs, CO-
CyJ C BOAOM

819, Ne800,803,839

20

Pemenue 3a1au no teme: «ArperatHble
COCTOSIHUSI BEIIECTBA»

Ne779,787,795,827

21

OObsicHEHNE arperaTHbIX COCTOSTHUMN
BEIIeCTBa HA OCHOBAaHUU aTOMHO-
MOJIEKYJISIPHOTO CTPOCHHS

NeB64, 867, 838,842

22

JIBurarens BHyTPEHHErO CTOPAHMS

821,22

23

[TpuHIMIT NERCTBUSA TEIUIOBOM
MamuHbl. [lapoBast TypOuHa.

823

24

KII/I TermmoBoro nBuratens.

8§24

25

Pemenne 3amau no teme «Haxoxaenne
KII/] TermoBoro nBuraTtess»

Ne783,794,824

26

KonrpoJubsHnas padora Ne2 no reme:
«/3MeHeHue arperaTHbIX COCTOSTHUH
BellecTBaY.

\ JJIeKTPUYECKHE U YJIEKTPOMATHUTHBIE siBJeHus (3149)

27

DnekTpuzanus Ten. Bzanmopaeicteue
3apsKEHHBIX Teq. J[Ba pona
ANEKTPUUECKUX 3aPSIA0B. DIEKTPOCKOTL.

825,Ne892,894,895,
897

28

BHCKTpI/ILIeCKOG I10JIC.

826,27, ynp.19,Ne907

29

JlenuMOoCTb 3JEKTPUUYECKOTO 3apsiia.
OnekTpoH. CTpoeHHe aTOMOB.

§28,29, ynp.20

30

OOBsICHEHNE ATEKTPUICCKUX SIBJICHUH.

§30,31, Vip.21

31

DnekTpudyeckuil Tok. Mctounuku
AIIEKTPUYECKOTO TOKA. DJIEKTpUUYECKas
1[eNb U €€ COCTaBHbIC YaCTH.

832,33

32

SHCKTpI/I‘IeCKI/Iﬁ TOK B MCTaJlllaX.
HeﬁCTBHﬂ QJICKTPHUYCCKOI'O TOKaA.
HaHpaBHeHI/Ie TOKaA.

§34,35,36, ynp.23(1,2.3)

33

Cuna Toka. AMnepmerp. M3amepenue
CHJIBI TOKA.

§37, ynp.24

34

®ponTanbHas JadopaTopHas padora
Ne4. «COopka 3JIeKTPHYECKOH nenu u
H3MepeHne CHJIbI TOKA B ee
PA3JIMYHBIX YYACTKAX)».

JlaTumk TOKa, am-
IIEpPMETP
JBYXIIPEIEIbHbIN,
WCTOYHUK TIATAHUS,
KOMILJIEKT IIPOBOJIOB,
PE3UCTOPBI, KIIKOY

838, ynp.25

35

DNeKTpuYecKoe HarpskeHue. EauHuis
HanpspkeHus. Bonstmerp. U3mepenue
HANPSHKEHUS.

839,40

36

@ponTanbHasA JadopaTopHas padora

NeS. «M3mepeHne HaNPsIKEHHUS HA

Jatuuk Harps-

JKCHUS, BOJIBT MCTP

841,42, ynp.26,27
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PA3TUYHBIX YYaCTKax BHeKTpI/I‘IGCKOﬁ
HEITHD)>.

JBYXIIpE- JI€JIbHBIN,
WUCTOYHMK IIMTaHUS,
KOMIUIEKT IIPOBO/JIOB,
PE3UCTOPBI, KIII0Y

37 DIEKTPUYECKOE CONTPOTUBIICHHUE 843,ymp.28
IIPOBOJIHUKOB. Y I€JIbHOE
COIPOTHUBIICHHE. PeocTaTsl.
38 3akon Oma i y9acTKa [erH. JleMOHCTpALWs 8§44, ynp.29(4-7)
«Uccienona- HUE
BaBUCUMO CTH CHJIbB]
TOKAa B MPOBOJHUKE OT|
HaIPSOKEHUS»: JaT4UK]
TOKa, JaT4uK  Ha-
MpSOKEHUsI, PE3UCTOP,)
peocrTar, HCTOYHHK]
MATAaHUS,  KOMILICKT|
MPOBOJIOB, KITIOY
39 Pemrenne 3amau o teme: «3axkoH Oma. 1055,1056,1066
Brruncnenue conpoTuBieHUs
TIPOBOTHUKOBY
40 dpoHTanbHas JadopaTopHasi padora | Jlatunk ToKa, | 846, ynp.30(1,2,4)
Ne6 «PerymupoBanue cHJIbI TOKA peocrar, HCTOYHUK
peocTaTom» MUTAHUSA, KOMIUJIEKT
MIPOBOJIOB, KITIOY
41 ®dpoHTanbHast JaGopaTopHasi padora | JaTuuk Toka, matuuk | 847, ymp.31
Ne7 «Onpenenenue conpoTuBJIeHUs HaIpsDKCHUS,
NPOBOAHUKA IPU MOMOLIHU aMIIEpMETP 5
aMIepMeTpa M BOJILTMETPa» ABYXTIPCICIEHBIN,
BOJIBTMETP
JBYXIIPEAEIbHBIMI,
pPE3UCTOPBI, MCTOYHUK
INUTaHUuA, KOMIIJIICKT
ITPOBOJIOB, KIIIOY
42 IlocnenoBaTeapHOE COCIMHEHUE Jlatuuk TOKa, naruuk 8§48, ynp.31(1,3,4)
MPOBOJTHUKOB. HarnpsHKe HUS,
aMIepMeTp
NIBYXIIPEEIbHBIM,
BOJILTMET]
NIBYXIIPEEIbHBIM,
PE3UCTOPBI, HUCTOYHUK
MUTaHUSA,  KOMILIEKT|
MIPOBOJIOB, KITIOY
43 [TapannensHOE coenuHEeHNE Jlatunk TOKa, nartuuk 8§49, ynp.33(4,5)

IIPOBOAHUKOB.

HanpsKeHUs,
aMIIEpMeTp
NIBYXIIpEIeIbHbIN,
BOJIBTMETP
NIBYXIIpeIeIbHbIH,
PE3UCTOPBI, HCTOYHUK

MMUTaHNA, KOMIIJICKT]
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IMPOBOOOB, KIIIOY

44 Oo6o6maromuii ypok mo teme «Cuina §32-43 moBToOpeHue,
TOKA, HANPSDKEHUE M CONPOTUBIIEHHE Ne1057,1061,1077,
IIPOBOIHUKA» 1082,1112,1118
45 KonTpoabHnas padora Ne3 «Cuia
TOKA, HANIPSIZKEHUE M CONPOTHBJIEHUE
NMPOBOTHUKA»
46 PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO 851,52, ymp.34(1,2)
ToKa. EnuHuIisr paboThl
ANEKTPUYECKOTO TOKA TPUMEHsIEMbIE Ha
TIPaKTHKE.
47 dpouTanbHas JadoparopHasi padora | JlaTuuk TOKa, 852, Ne1150,1152,1156
Ne§«H3mepeHne MOIIHOCTH U PadOThI | TaTYNK
TOKA B JIEKTPUYECKOM JIamIie». HaATIPSDKEHUS,
amIiepMerp
JIBYXIIPEEIbHBIMH,
BOJITMETP
JBYXIIPEJEIbHBIM,
JAMIIOYKa, UCTOYHHUK
MTUTaHUS, KOMITJICKT
MIPOBOJIOB, KITIOY
48 HarpeBanue npoBoTHUKOB 853, 55,56, ynp.37(1-3)
3JIEKTPUYECKUM TOKOM. 3aKOH J[xoys
— Jlenma. Jlamna HakaJIuBaHUs.
DneKTpUyYecKrue HarpeBaTelbHbIe
npudopel. KopoTkoe 3aMbIkaHmeE.
[Ipenoxpanureny.
49 Konnencarop. 854, ymp.38
50 Pemtenue 3amauy. Ne1947-1949
51 KonTpoabHas padora Ned « Pagora u
MOIIHOCTH 3JIEKTPHYECKOr0 TOKA.
3akon Lxoyns-Jlenuay.
52 MarguTHO€E 1HoJIe TOKa. 857,58, ymp.40
53 DJIEKTPOMarH|Thl U UX MPUMEHEHHUE. 859, ymp.41
54 @®ponTanbLHas JadopaTopHast 860
pabora Ne9 «CoOopka
3JIEKTPOMATHUTA U UCTIBITAHHE €0
JefCcTBU.
55 IlocTtosiHHBIE MarHUTEL. MarHuTHOE JleMoHcTpauma 861
T10JI€ IOCTOSTHHBIX MarHUTOB. «3mepenue oISt
IIOCTOAHHOI'O
MarHuTan»: JAaTYUK
MAar"guTHOroO I10Js, I10-
CTOSIH HBIM MarHUT MO-
JIOCOBOM
56 MarnuTtHoe 1oJjie 3eMIIH. Jlatuuk ~ MarHutHoro | §62
ooJjisd, 110 CTOSAHHbIU
MarHuT  IOJIOCOBOM,
JTUHENKa
HU3MCPUTCIIbHAA
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o7 JlelicTBME€ MarHUTHOTO TOJISL HA JleMoHcTpanus
IIPOBOAHHK C TOKOM. SJIGKTpI/IlIeCKI/Iﬁ «I/IgMepeHHe
JaBurarenb @poHTaabHas MATHUTHOTO OIS
JaGoparopHas padora Ne9«M3yueHnue | pokpyr HpOBOJHHKA
INIEKTPUIECCKOIO ABUTIaTEIH C TOKOM)». IaT4YHK
IMOCTOAHHOI'O TOKA (l—[a MOL[CJ'II/I)». MATrHUTHOTO oJIA,
JIBa IITAaTUBa, KOM-
ILJICKT MIPOBO/IOB,
HUCTOYHHK TOKa,
KITFOY
‘ CgetoBble siBjieHus ( 104)
58 Ucrounuku cBeta. Pacipoctpanenue  |(QcgeTtuTtesb 863, ynp.44
CBCTA. C HCTOYHHKOM CBeETa
Ha 3,5 B, wncTOuHHK
MUTAHUS, KOMIUIEKT
MPOBOJIOB,  IIEJIeBast
magparma
59 OTtpaxkeHue cBeTa. 3aKOHBI OTpaKeHUsT |OCBETHTEh c | 864,65,Nel1305-1307
CBeTa. MCTOYHMKOM CBE- Ta
Ha 3,5 B, uncToyHHK
MUATa-HUAS, KOMIUICKT
MPOBOJIOB,  IIEJIeBast
nmuadparma, TOIYIU-
MUHIpP, TUIAHIIET Ha
MJIOTHOM  JIUCTE C
KPYTrOBBIM
TPAHCIIOPTHPOM
60 [Tnockoe 3epkaio. M3o0paxenue B 866, ymp.46(1,3,4)
IIJIOCKOM 3€pKaJie.
61 [Ipenomiienne cBera. 3aKkoH OcBeTHTEIh c | 867, ynp.47(1-3)
MIPETOMIICHUS. MCTOYHHKOM CBE- Ta
Ha 3,5 B, uncrounux
MATAHUS, KOMIUICKT
MPOBOJIOB,  IIeJIeBas
muadparma, MOJYLIH-
TUHApP, TUTAHIIET Ha
[JIOTHOM  JIUCTE €
KPYTOBBIM
TPAHCIIOPTHPOM
62 JInn3el. OnTuyecKkas CHia JUH3BL. 868, ynp.48
63 N300pakenusi, 1aBaeMble TUH301. 869, ynp.49
64 ®poHTaabHas JJabopaTopHas padoTa | OcperuTelib ¢ 868,69

Nell.
«Iloyuyenune H300pakeHUs1 PH
MMOMOILM JTHH3BI».

HMCTOYHUKOM CBETA
Ha 3,5 B, uctounuk
MUTAHUS, KOMIUIEKT
MIPOBOJIOB, 11E-
neBast auadparma,
DKpaH CTAJIbHOM,
HaIpaBJIsOMIAs C
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U3MEPUTEIILHON
IKaJI0H, coOu-
paroniye JuH3bI,
paccenBaronias
JIMH3a, CIIal
«Mopaenb npen-
METa» B peurepe

5 I'ma3 u 3penue. bamsopykocTs u 870
JTAITbHO30PKOCTh. OUKH.
66 Pemenue 3amay. 867-69
67 KonTpoabHas padora Ne5 «
HroroBasi KOHTpoJibHasi paboTa»
‘ IHoBTOpenue (14)
68 Ananu3 omuoOOK JOMYIICHHEIH B
UTOTOBOM KOHTPOJIBHOMN paboTe
Ka.]IeHlIapHO'TeMaTI/I‘IeCKoe IJIAHUPOBAHHUE 9 kiacc.
Ne | Mara Conep:kanue(TeMa ypoka) Hcnoab3oBanne IIpumeyanue
n/m o0opyaoBaHust
3akoHbl B3auMo/ieiicTBHA ¥ IBH:KeHUd TeJ (36 yacoB)
1 MarepuanbHas Touka. Cucrema § 1, ynip.1 yctHO
oTCYeTa.
2 [Tepemernienune § 2, Bomp, ymp. 2
YCTHO
3 Omnpenenenre KOOPAUMHATHI § 3, Bomp, ymp.3(1)
JIBUKYIIETOCS Tela.
4 CKOpOoCTh MPAMOJIMHEHHOTO
PaBHOMEPHOTO JIBHXKEHUSI.
5 [Tepemenienue npu NpsiMOJTMHEHHOM § 4, ynip.4
PaBHOMEPHOM JIBHXKEHUH.
6 I'paduku 3aBUCHUMOCTH
KMHEMAaTUYECKUX BETUYMH OT BPEMEHU
MIPH MPSIMOJIMHEHHOM PaBHOMEPHOM
JIBUKCHUH.
7 CpenHss CKOPOCTb.
8 [IpsimosnHetHOE PaBHOYCKOPEHHOE § 5, ymip.5(2,3)
JBU)KEHUE. Y CKOPEHUE.
9 CKopoCTb MPAMOJIMHENHOTO §6,ymp.6(2,3)
PaBHOYCKOPEHHOTO JIBH)KEHUSI.
I'padux ckopocTH
10 [lepemelienue npu NpsIMOIMHEHHOM §7, ynp.7(1,2)
PaBHOYCKOPEHHOM JIBUOKEHUU
11 [lepemenienue Tena npu §8, ymp.8(1)
MPSIMOJIMHEITHOM paBHOYCKOPEHHOM
JBM)KEHUH 0e3 HayaJIbHOM CKOPOCTH
12 JlaGopatopHnas pabora Ne 1 [ltaTus 1446, 1451
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«HccnenoBaHue paBHOYCKOPEHHOTO 1ab0paTOPHBIH,
JBIDKEHUS 0€3 HaualbHOM CKOPOCTH>> | MEXaHUYECKas
CKaMbs, Opycok
JIEPEBSIHHBIN,
ANEKTPOHHBIN
CEKYHJIOMED ¢
JaTYNKAMU,
MarHuTOYIpaBJsieM
bl€ TEPKOHOBBIE
JATYNKH
CEKyHJIoMepa
13 Pemenue 3anau.
14 I'paduku 3aBuCMMOCTH
KMHEMAaTUYECKUX BEJTMYUH OT BPEMEHU
IIpY IPSIMOJINHEWHOM
PaBHOYCKOPEHHOM JBMKEHUU
15 Pemenue 3agau
16 KonTtponbnas pabora Nel
17 OTHOCHUTEIBHOCTh ABHIKEHUS. §9. Yup.9(1-4)
18 HNuepimanbHble CHCTEMBI OTCUETA. §10, ynp.10
[IepBbiii 3ak0H HproTOHA
19 Brtopoii 3akon HeroToHa ®poHTaTbHAS §11, ynp11(2,3)

nabopaTtopHas padota
Ne 1

«3yuenue
JBUKEHUS TeJa Ipu
NEUCTBUH CUJIEI
TPEHUSI»:
JIEPEBSIHHBIN OPYCOK,
HabOp TPy30B,
MeXaHu4ecKas
CKaMbsl, TUHAMOMETD.
®poHTanbHas
nabopaTopHas pabota
No 2

«3yuenue
JIBUKEHUS CBSI3aHHBIX
TEJ»: IITaTUB
1a0opaTOpPHBIiA,
MEXaHNYECKast
CKaMbsi, OpyCcOK
JIEPEBSIHHBIN,
JJIEKTPOHHBIN
CEKYHJIOMED ¢
JTaTYNKaAMHU,
MarHUTOYIPABIISIEMbI
€ TEpKOHOBBIE
JATUYNKH
CeKyHJioMepa, Habop
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rpy30B, OJIOK
HEIOABMXHBIN, HUTH

20 Tpernii 3akon HeroToHa §12, ynp.12(3)
21 CB0OOTHOE TTAJICHHE TEJ §13, yrip.13(3)
22 JIBukeHue Tena, OpoleHHOro §14, ynp.14
BEPTHUKAIBHO BBepX. HeBecomocTh
23 Jlaboparopuas padota Ne 2
KU 3mepeHne ycKoOpeHusi CBOOOTHOTO
nagcHus>>
24 3aKOH BCEMHPHOTO TATOTCHUS §15, ynp.15
25 YckopeHne cBOOOIHOTO TaJICHUS Ha §16, ynip.16(1-4)
3emiie u Ipyrux HeOECHBIX Telax.
26 Cuia yrpyrocTH.
27 Cuna tpeHus
28 [IpsimosuHetHOE U KPUBOJIUMHEITHOE §17,18,ymip.17,(1),yn
JBUWKEHHUE. [[BrKeHue Tena 1o p-18(1,4)
OKPYXXKHOCTH C MTOCTOSTHHOH IT0 MOJTyJTIO
CKOPOCTBIO.
29 Pemrenue 3amau §19, yp.17(2),
yup.18(5), yp.19(1)
30 HckyccTBEHHBIE CITYTHUKH 3€MITH
31 Nmmnynbe Tena. 3akoH coXpaHEHUs §20, ynp.20(2,4)
UMITYJIbCa
32 PeaktuBHOE nBMXKEHUE. PakeThl. §21, ynp.21(2,4)
33 Pa6ora cuibl.
34 [TorennmanpHas ¥ KHHETHYECKAS
SHEPrus
35 3aKOH COXpaHEHUs] MEXaHUYECKOM §22, ynp.22
SHEPTHH.
36 KontponpHas padota Ne 2
Mexannyeckue Kojae0aHus ¥ BOJAHBL.3BYK.(15 yacoB)
37 KonebaTenpHOE TBHKEHHE. §23, ynp.23
38 CB0OOIHBIEC KOJICOAHUS. JleMOHCTpaIHH
KonebarenbHbie cuctembl. MasTHUK.  [«KonebaHus
HUTSIHOTO MasTHUKA U
CBOOOIHEIE
KOJIeOaHUs Tpy3a Ha
MPYKHUHE»: JaTYUK
YCKOpPEHUSI, IITATUB C
KperexoMm, Habop
rpy30B, HUTb, HA0Op
NpPY)KUH
39 BennunHzbl, Xapakrepusyronme §24, 25, yrip.24(2-5)
KoJsie0aTeabHOE JIBUKECHUE.
40 I"apmonunyeckue konebanusl.
41 JlaGopatopHnas pabota Ne 3 1777,1780

KHccnenoBanue 3aBUCUMOCTH IIEPUOIA
M 4aCTOTHI CBOOOIHBIX KOJIEOAHU

JlaGopaTopHasi pabora
«M3yuenue xonebda-
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MasATHHUKA OT JJIMHBI €r0 HUTHU>>

HUI I'py3a Ha
PY>KAHE:
KOMIIBIOTEP, JaTYNK
YCKOpPEHUS, IITaTUB C
KpernexoM, Habop
[IPYXUH pa3HOU
PKECTKOCTH, HAOOP
rpy3oB o 100 r.
JlaGopaTopHast pabota
«3yuenue xoieda-
HUW HUTSHOTO
MasiTHUKa»:
KOMIIBIOTEP, TATIYUK
YCKOpEHUs, Tpy3 C
KPIOYKOM, JIETKas U
HEepacTsDKUMasi HATh,
pyjieTka

42 3aryxaroine KojaeOaHusl. §26, ymp.25.
Brinyx1eHHBIC KOJIEOaHUSI. Tpe3eHTaLus
«MexaHn4eckue KoaeOaHus
B mpupozme, ObiTy U
TCXHHUKE»
43 Pe3onanc. §27, yrp.26
[Ipe3enranus
«MexaHH4YeCKH pe30HaHC»
44 PacnipocTpanenue xonebanuii B cpene. 828
BouHsl
45 JlnuHa BostHBI. CKOPOCTH §29. Ymp.27
pacnpoCTpaHeHuUs BOJIH.
46 Hcrounuku 3ByKa. 3ByKOBBIC §30. Ymp. 28
KoJieOaHusl. Tpe3eHTalus
«YabTpa3Byk», < H}ppa3Byk
»
47 Bricora, [TemMOp] 1 rpOMKOCTB 3ByKa 831, ynp. 29
48 PacnipocTpanenue 3Byka. 3ByKOBbIE §32, ynp. 30(3,4,6)
BOJIHBI.
49 Otpaxenue 3Byka. IX0. 3ByKOBOI 833
pe30HaHC.
50 Pemtenue 3amauy.
51 Kontponsnas padora No
3«KMexannueckue KojaeOaHus U BOJIHBL.
3ByK>
DJeKTPOMATHHTHOE ToJie (24 yaca)
52 MarsuTHO€ 1oJie U ero rpapuueckoe §34, ynp.31
n300pa’keHue.
53 OnHOPOIHOE U HEOTHOPOIHOE
MarHuTHBIE TOJIS.
54 Hanpasienne Toka 1 HalrpaBJIeHUE §35, ynp. 32(1-3)
JUHUHN €ro MarHUTHOTO TOJIs
55 OOHapyxeHHe MarHUTHOTO TOJIS 110 €T0 §36, ynp.33
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JICMCTBUIO HA AJIEKTPUUECKUH TOK.
[IpaBuo JIeBOM pyKH.

56 WHIyKIKss MAarHUTHOTO TOJIS. 8§37
57 MarHuTHbII IOTOK §38, ynp34(1)
58 SIBneHue ANEeKTPOMarHUuTHOM JlemoHCTpamus §39, ynp.36
MHIYKIHUH. «SIBneHue
PIEKTPOMATrHUTHOM
WHTYKIIAN):
MaTYNK HAMPSHKCHHUSI,
COJICHOUI,
[TOCTOSTHHBIN
M0JI0OCOBOI MarHwuT,
Tpyoka [1BX,
KOMILIEKT IIPOBOJIOB
59 JlabopaTtopHnas pabota Ne 4 <KM3yuenue [ToBoTpuTh §39,
SIBJICHUS DJIEKTPOMArHUTHOM Nel913,1915
WHIYKITAW>>
60 HanpasneHnrne nHAYKIMOHHOTO TOKA. §40, ynp. 37
[IpaBuiio Jlenna.
61 SIBneHne caMOMHIYKITUH. §41, ynp.38
62 Ilomy4eHne u nepezaya NEPEeMEHHOTO  |JleMOHCTPALHUS §42, ynp.39
3JIEKTpUYECKOro ToKa. Tpancdopmatop I3zmepenne
XapaKTEPUCTHK
MEPEMEHHOTO TOKa»!
TBYXKAaHAJb Has
[pHCTaBKaOCIMILIOTpa
&, 3ByKOBOM
reHepaTop, Habop
IPOBOJIOB
63 DIEeKTPOMarHuTHOE T0JIE. 843
64 DJIEeKTPOMAarHUTHBIE BOJIHBI §44, ynp.41(1)
65 Konebarenpnsiii koHTYp. [lTomyuenue §45, ynp.42
AIIEKTPOMArHUTHBIX KOJICOaHHH
66 [IpuHIUIIBI paAMOCBS3U U TEICBUIACHUS. §46,ynp.43
67 Wutepdepennus u nudpakius cBera
68 DJIEKTpOMAarHuTHas NpUpoJa CBETA. 847
69 [Ipenomiienne cBeta. Gu3MvecKuit §48, ynp.44(2,3),
CMBICTT TIOKa3aTells NPEeTOMIICHUSI.
70 JHucnepcus. I{sera te. §49, ynp.45(1,3)
71 Tunsl ONTHYECKUX CIIEKTPOB. 850
72 JlaGopatopHas pabota Ne 5 Tabma. «Tumsl
<« Hab6nronenue CruionHoro u ONTHYECKUX
TUHENYaThIX CIIEKTPOB UCITYCKAHUS > CIEKTPOB
WCITYCKaHUSD)
73 [Tornomienue u UCycKaHUe CBETa 851
atomamu. [Tpoucxoxaenue
JTUHENYaThIX CIIEKTPOB.
74 Pemenue 3amau
75 KontponpHast pabota Ned «
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| DekTpoMarHuTHOE HONE)

Ctpoenue atoMa 1 AaTOMHOro sapa (20 yacoB)

76 PannoakTHBHOCTS. 852
77 Moienn aToMOB 852
78 PanuoaxkTrBHBIE TPEBpAIICHUS §53, ynp.46
ATOMHBIX SJIEp.
79 DKCIEPUMEHTATBHBIE METO/IBI 854
WCCJICTOBAHUS YaCTHII.
80 Jlaboparopuas padota Ne 6
<KH3mepeHne eCTeCTBEHHOTO
paguanmoHHOro (oHa T03UMETPOM >
81 OTKpBITHE TPOTOHA U HEUTPOHA. §55, ynp.47
82 CocraB aToMHOTO siypa. SnepHbie §56, ymp.48(4-6)
CHUITBI.
83 OHueprus cBs3u. Jledexr macc. §57, Bomp.
84 Pemrenue 3amay
85 Henenue sipep ypana. llemHas peaxius. 858
86 JlabopatopHras pabora Ne 7 «<U3yuenune
JCJICHUS SApa aTOMa ypaHa I1mo
dhoTtorpadun TpeKoB>>
87 SAnepusbrit peaktop. [IpeoOpazoBanue 859,
BHYTPEHHEH SHEPTUH aTOMHBIX SIJIEp B
AIIEKTPHUYECKYIO SHEPTHIO.
88 ATOMHAs SHEPreTHKa 860
89 buonorndeckoe neiicTBre paguaium. 861
90 3aK0H paJIMOAKTUBHOTO paciaia
91 TepmosiiepHas peakius 862
92 DIeMEeHTapHBIE YaCTHIIBI.
AHTHYACTHUII
93 Pemtenue 3amauy.
94 KontponbHas padota Ne 5 «CtpoeHue
aToOMa M aTOMHOTO SI7pay
95 Jlaboparopnas pabota Ne 8<<KOuenka
Nepro/ia MojIypacajia Haxo SIuXcs B
BO3/lyXe POJAYKTOB pacraja ra3a
panona>>. Jlabopatopnas pabota Ne 9
KM3yueHne TpEKOB 3apAKEHHBIX
YaCTHI] 110 TOTOBBIM (oTorpadusm>>
Crpoenue Beesnennoii (5 yacoB)
96 Cocras, cTpoeHUE U TPOUCXOKICHHE 863
CoJHEeYHOM CUCTEMBI
97 bonpmne nnaners: ConHEYHOM 864
CUCTEMBI
98 Masnsie Tena COTHEYHON CHCTEMBI 865
99 Crpoenue, U31yu4eHHE U IBOJIOIHS 866
ConHua u 38e37
100 Ctpoenue u 3Boronus Beenennoit 867
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Hrorosoe nopropenne-24

101- O06o001IeHre 1 TIOBTOPEHUE
102
OdopynoBanue

HaumeHnoBanue

Emnnuna
00opyn0oBaHuUs TexHuueckue xapakrepuctuku (PBIIO) Komnnuects
i (PBIIO M3MEepeHus
HaumenoBaHue pasjena:
” EcTecTBeHHOHay4YHas
HanpaBJICHHOCTb

(MaJIOKOMIIEKTHAsI IIKOJIa)™

udporas nadopaTopus mo
¢busmke (yueHHIecKas)
(MaJIOKOMIIIEKTHAS IIKOJIA)

OOecrieunBaeT BBHITIOIHEHNE SKCIIEPUMEHTOB IO
TemaM Kypca ¢uzuku. Komruekranus:
becnpoBoHON MyAbTHAATYHK 110 HHU3KKE C 6-10
BCTPOCHHBIMU JaTYUKaAMU.

* [udposoii JlaTunk TemnepaTypsl ¢
JIMara3oHOM H3MepeHHs He yxxe ueM oT -20 1o
12°C

Ludporoii JaTurk adbconrorHoro [aBnenHus ¢
Jrana3oHoM u3MepeHus He yxe uyem ot 0 [lo 500
klla JlaT4uK MarHUTHOTO IO C TUANIa30HOM
n3Mepenus He xxe ueM ot -80 o 80 mTn
JlaTuuk HanpspKeHUsl ¢ Mana3oHaMH U3MEpEHHs
He yxe ueM oT -2 Jlo +2B; or -5 no +5B; ot -10
1o +10B; ot -15 mo +15B  Jlatumk Toka He yxe
4eM ot 10 +1A JlaTunk akcenepomerp ¢
nokaszaTessiMu He MeHee ueM: +2 g; +4 g; +8g
Otnenbubie yerpoiictBa: USB ocumsiorpad He
MmeHee 2 kaHana, +/-1() B Akceccyapsr: Kabens
USB coeauHUTENBHBIN 3apsIHOe YCTPOMCTBO C
kabenem miniUSB USB Anantep Bluetooth 4.1
Low Energy Konctpykrop ais npoBeaeHus
JKCIIEPUMEHTOB

Kpatkoe pykoBOACTBO IO 3KCILTyaTalluH
dpoBoit nadoparopun [IporpaMmuoe
obecniegenre Meronuueckue pekomenaanuu (40
pabot) Hanmuaune pyccKos3bpI9HOTO caiita
noasep Kk Hamirare BUIEOpOTHKOB.

CnycoK JIUTEPATYPhI ¢ YKA3AHUEM NepeUuHsl YI4eOH0-MeTOANYeCKOro odecneyeHusl,

CPEICTB 00VYEHHSI M DJIEKTPOHHBIX 00pPa30BaTEJIbHBIX PECYPCOB.

1.
2.
Hpoda, 2018.
3.
M.: Ipoda, 2018.
4,
5.
6.

Hpoda, 2019.
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[eppimkun A.B. @usuka. 7 kiaace. YueOHUK 17151 00111€00pa30BaTeNIbHBIX YUpeKIeHUNH. M.:

Ounonosnu H.B. ®usuka. 7 kinacc. Meroandeckoe nocobue k yueOHuky A.B. Ileppimkuna.
XannanoBa T.A., Xannanos H.K. ®u3uka. 7 knacc. Pabouas rerpans. M.: [Ipoda, 2019.

Xannanosa T.A., XannanoB H.K. ®@usuka. 7 knacc. Tecter. M.: Ipoda, 2019
[Mepoimkun A.B. @usuka. 8 xnace. YueOHUK i 0011e00pa3oBaTenbHbIX Opranuzanuid. M.:
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7. 2. ®unonoBuu H.B. ®usmka. 8 kmacc. Meroamueckoe mocobue k yueOHUKY A.B.
[Mepeimkuna. M.: lpoda, 2018.

8. 3. XannanoBa T.A. ®usuka. 8 kinacc. Pabouas Terpaas. M.: JIpoda, 2014.

9. 4. Mapon A.E., Mapon E.A., [lo3otickuii C.B. ®usuka. § xmacc. COOpHUK BOIPOCOB H
3agad. M.: Ipocda, 2019.

10. 5. XannanoB H.K., XannanoBa T.A. COOpHUK TEeCTOBBIX 3aaHui 1o ¢u3uke. § kimacc. M.:
BAKO, 2019.

11. ®uswuka. 9 ki.: yueO. st oomeoOpazosat. yupexxaenuit. / A.B. [1é€ppmmkun, E.M. I'yrHUK
M.: Ipoda, 2017.

12. ®duzwnka. 9 kacc: noypouHsle Tansl o yaeOHuky A.B. [1€permkuna, E.M. ['yrHuk / aBT.-
coct. C.B. bo6posa. — Bonrorpan: Yuurens, 2017. — 175 c.

13. ®wusuka: 3amaunnk: 9 — 11 xir.: Yueb. mocodue aiis odmieoOpa3opar. yued. 3aBeneHuit. — M.
Hpoda, 1996. — 368 c.: mi. — (3agaunuku «Ipods»).

14. ®usuka. Tectol. 7 — 9 knaccsl. Kabapaua O.D., Opnos B.A. YuelH. - meToa nmocodue. — 4-¢
u3 ., crepeotunt. — M.: JIpoda, 2000. — 96 c.: ui.

15. ®usndeckuit HIKCIIEpUMEHT B CpeIHEH mikojie: Mexanuka. MosnekymnspHas Gpusnka.
OnexkrpoauHamuka / [llaxmaes H.M., [llunos B.®. — M.: IIpocBemenue, 1989. — 255 c.: ni. —
(b-xa yunrtens usukn).

16. JlozoBenko C.B., Tpymmna T.A Peanuzanus 00pa3oBaTelbHBIX MPOrpamMm Mo GU3HKE ¢
HCIIONIB30BaHUEM 000pyIOBaHMS IIETCKOro TexHonapka «lllkomsHerit KBanTopuom» Mocksa, 2021

Humepnem-pecypcot:

1.bubnuoTeka — Bce mo npeamery «Pusnka». — Peskum mocryma: http://www.proshkolu.ru
2.BumeoornsIThl Ha ypokax. — Peskum mocryma: http://fizika-class.narod.ru

3.Enunas koyuiekius udpoBBIX 00pa3oBaTeIbHBIX pecypcoB. — Pexkum moctyma: http://school-
collection.edu.ru

4 WHTepecHble MaTepUasbl K ypokaM (H3HMKH 10 TEMaMm; TECThI [0 TeMaM; HarJSIIHbIE TOCOOHs K
ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

5. Iludposeic 0Opa3oBarTenbHbIe pecypchl. — Pexxum goctyma: http://www.openclass.ru

6. DieKTpoHHbIEe YUeOHUKH 110 du3uke. — Pexxum mocryma: http://www.fizika.ru
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