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MHNOACHUTEJIbBHAS 3AIIUCKA.

Pabouas nmporpamMmma eCTeCTBeHHOHay‘IHOfI HAampaBJICHHOCTU 110 (1)1/131/[1(6 C HCIIOJIb30BAHHUEM
obopynoBanus neHtpa «Touku poctay st 7-9 KIaccoB OCHOBHOM IIKOJNBI COCTaBIeHA W pa3paboTaHa B
COOTBETCTBUH C.

o  DenepanbHbIM 3aK0HOM OT 29.12.2012 Ne 273-D3 (pen. ot 31.07.2020) «O6 ob6pa3oBaHuu B
Poccuiickoit deneparum» (¢ u3M. u J101., BCTyI. B cuiy ¢ 01.09.2020);

e tpeboBanmsivu DeeparbHOr0 rocy1apcTBEHHOI0 00Pa30BaTEIbLHOTO CTaHIAPTa OCHOBHOTO
obmiero obpazoBanus (yTB. Mpuka3oM MuHHCTEpCTBa 00pa3oBaHUS M HayKW Poccuiickoii
Oenepanun ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

e [lacmoprom HamumoHanbHOro mnpoekra «OOpasoBanue» (yrB. mpesunuymoM CoBera npu
IIpesunenre PO 1o crparernyeckoMy pa3BUTHIO U HAMOHAIBHBIM IIPOEKTaM, IIPOTOKOJI OT
24.12.2018 Ne 16);

e TocynapctBenHoi nporpammoii Poccuiickoit ®enepaunn «Pa3zButue obpazoBaHus» (yTB.
[TocranoBnenuem IlpaButensctBa P® ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEPXKJIECHUH TOCyAapcTBEHHOM mporpammel Poccuiickoir @enepaunun  «Pa3zButue
o0pa3oBaHUs;

®  aBTOPCKOW MpOrpaMMON OCHOBHOTO o0miero oOpazoBanusi mo Qusmke s 7-9 kmaccoB (A. B.
[épeimkun, H.B. ®unonosuu, E.M.I'ytHuk, M., «/poda», 2015 1.);

e  y4eOHBIM IUTAHOM U OCHOBHOU oOpa3zoBatensHOi nporpammel MKOY OO f. JleBansr;

e MeToIUYECKUMU  pEKOMEHJAIMSIMH MO  CO3JaHMI0 U (YHKIIMOHUPOBAHHUIO B
0011e00pa3oBaTeIbHBIX OpraHU3alUAX, PACIIONIOKEHHBIX B CETbCKONH MECTHOCTH U MaJIbIX
ropojax, IEHTPOB  0Opa3oBaHUs €CTECTBEHHOHAYYHOM M TEXHOJIOTMYECKOU
HampasieHHocTel («Touka pocrta») (YTBepkaeHbl pacrnopsbkeHueM MUHHCTEpCTBa
npocsetienus Poccuiickoit ®enepanuu ot 12 siuBaps 2021 r. Ne P-6).

Pabouas mporpamma peanuzyercs B yueOHukax A. B. Ilepbimkuna «®usuka 7 kinace», «dusnka 8 kinacey,
«®Duznka 9 kmace» cuctemsl «Beprukansy [lepprmkua A. B., yaeOHUK s 0011e00pa3oBaTENbHBIX yUeOHBIX
3apeneHuii.M.: JIpoda, 2020

[IporpamMma ompenessieT COAep)KaHWe U CTPYKTYpy Y4eOHOro Martepuania, IIOCIeIOBATEIbHOCTD €ro
M3y4eHUs, IyTH POPMHUPOBAHMSI CUCTEMbI 3HAHUH, YMEHHI U CIIOCOOOB JICATSIILHOCTH, Pa3BUTHS, BOCIIUTAHUS U
CoLMANIM3aIUH YYaIlIUXCsl.

Co3nanune nenrpa «Touka pocray mpearnoyaraeT pa3BUTHE 00pa3oBaTeIbHON MHPPACTPYKTYpPHI
o011ieo0pa3oBaTeIbHON OpraHU3alii, B TOM YUCIIE OCHAILEHHE 00111e00pa30BaTeIbHON OpraHu3aluu:

1. ob6opynoBanueM, cpencTtBamMu OOydeHHMs W BOCHUTaHMA M M3Y4YeHUs (B TOM UHCIE

SKCIIEPUMEHTAJILHOT0) MPEAMETOB, KYpPCOB, IHUCLUUIUIMH (MOJYJei) ecTecTBEHHOHAyYHOU

HaNpaBICHHOCTH MpPU peaju3allMd OCHOBHBIX 0O0IIe0Opa30BaTENbHBIX MpPOrpaMM U

JIOTIOJIHUTENBHBIX  0011e00pa3oBaTeNbHBIX MpOrpaMM, B TOM UHCIE JUISl PaCIIUPEHHS

cojiepkaHusl yueOHoro npeamera «Dusukay;

2. o0opymoBaHHWEM, CpeACTBaMH OOydYeHHS W BOCHHUTAHUS ISl peaju3alid  IpOrpaMMm

JIOTIOJTHUTEIBHOTO 00pa30BaHUsl €CTECTBEHHOHAYYHOM HaIllPaBICHHOCTEH;

3. KOMITBIOTEPHBIM U HHBIM 000pYyIOBaHHUEM.

[IpodunbHbli  KOMIUIEKT — oOopynoBaHus — obecneunBaeT  APQPEKTUBHOE  JAOCTHXKEHHE
o0pa3oBaTeNbHBIX  pPE3yJbTaTOB  OOYyYalOIIMMKCS IO  IporpaMMaM  €CTeCTBEHHOHAy4YHOU
HaNpaBJICHHOCTH, BO3MOXKHOCTh YIITYOJNEHHOTO M3YYEHHUS OTAEIbHBIX MPEIMETOB, B TOM YHCIE IS
dbopMupOBaHUS ~ M300pETaTENbCKOrO,  KPEaTHBHOIO, KPUTUYECKOTO  MBIIUICHUS,  Pa3BUTHUA
(YHKIMOHATBHONM TI'PaMOTHOCTH Yy OOy4alolmMXcsi, B TOM YHCJIE€ €CTeCTBEHHOHAy4YHOH U
MaTeMaTHYECKOM.

OKCIIEpUMEHT SIBJISIETCS UCTOYHUKOM 3HAHUN U KPUTEPUEM UX UCTMHHOCTH B Hayke. KoHuenuus
COBPEMEHHOr0 00pa30BaHus MOJPAa3yMEBAET, YTO B y4eOHOM HKCHEPUMEHTE BEAYLIYIO POJIb JOJKEH
3aHATh  CaMOCTOATENBHBIM  MCCIIENIOBATEIbCKUM  YYEHUYECKHMH  dKcrepuMeHT. CoOBpEMEHHBIE
HKCHEPUMEHTAIbHbIE UCCIEIOBaHUA MO (PHU3MKE YK€ TPYAHO IMPEICTaBUTh O€3 HCIOJIb30BaHUS HE
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TOJIKO aHAJIOTOBBIX, HO M IIU(PPOBBIX U3MEPUTENBHBIX IPHOOpoB. B denepanbHOM rocy1apcTBEHHOM
obpazoBaTtensHOM cTangapte (nagee — @I'OC) nponucano, YTO OJHUM U3 YHUBEPCAIbHBIX Y4EOHBIX

nevictuii (nanee — YVY/I), npuoOpeTaeMpIx y4aluMucs, JOJKHO CTaThb YMEHUE «IIPOBEICHUS
OMBITOB, MPOCTBIX SKCHEPUMEHTAIBHBIX MCCIEIOBAHUM, MPSAMBIX M KOCBEHHBIX HW3MEPEHHM C
MCIOJIb30BaHNUEM aHAJIOTOBBIX U HU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOBY.

Y4eOHbI 3KCTIEpUMEHT 10 (pu3MKe, MPOBOAMMEBEIN Ha TPAAWIIMOHHOM oOOpynoBanuu (0e3
NpUMEHEHHST UQPPOBBIX JabopaTopHii), HE MOXET B TOJHOH Mepe OO0ECHEeYUTh PEIICHUE BCEX
o0Opa3oBaTeNbHBIX 3a/la4 B COBpeMeHHOW Imkosie. CIOoXHBIIAsCS CHTyalusi 0OyCJIOBJICHA
CYIIECTBOBAHUEM psifia MpoodIem:

*  TPaAMLMOHHOE LIKOJbHOE 000PYAOBaHHE M3-32 OTPAHUYEHUS TEXHUUECKUX BO3MOKHOCTEH
HE T03BOJIET IIPOBOJANUTH MHOTHE KOJIMYECTBEHHBIE HCCIICIOBAHUS;

*  JUINTENBHOCTb IIPOBEICHUS (PU3MYECKUX HUCCIEJOBAaHMM HE BCErga coryacyercs C
JUTUTENTLHOCTBIO YYeOHBIX 3aHATHH;

*  BO3MOXHOCTb IPOBEJEHHMS MHOTMX (PU3MYECKMX HCCIEIOBaHMA  OTrpaHUYMBAETCS
TpeOOBAHUSAMHU TEXHUKH O€30M1aCHOCTH U JP.

udposas nabopaTopust KapAWHAIBHBIM O0Opa3oM H3MEHSET METOJMKY | COJCpKaHHe
HKCHEPUMEHTAIBHOMN JESITeNbHOCTH U TIOMOTaeT PelInTh BbllIeNepedrcieHHble npooiemsl. [Inpoxuii
CHEKTp IM(POBBIX JTaTYMKOB IO3BOJISIET YUYAIIMMCS 3HAKOMHUTBCA C TapamerpaMu (U3NYECKOTrO
JKCIIEPUMEHTAa HE TOJIBKO Ha KAaueCTBEHHOM, HO U Ha KOJIMYECTBEHHOM YypoBHe. C IOMOIIBIO
nudpoBoil 1abOpaTOpUM MOMKHO IPOBOAUTH JJIMTEIbHBIM SKCIEPUMEHT JaXe B OTCYTCTBHUHU
sKcnepuMenTarTopa. lIpu 3TOM M3MepsieMble JaHHBIE M PE3YNbTaThl UX O00pPaOOTKH OTOOpaXKArOTCS
HEINOCPEACTBEHHO Ha dKpaHE KOMIIbIOTEPA.

B mpouecce ¢opmupoBaHUsS SKCIIEPUMEHTAIBHBIX YMEHHHA 1O (PU3HMKE YYalIuiics Y4HUTCS
IPEJCTaBIATh HH(OPMALMIO 00 UCCIIEIOBAHUM B YETBIPEX BUAAX:

* B BepOaJIbHOM: OINHCHIBATH JKCIIEPUMEHT, CO3/IaBaTh CIOBECHYIO MOJICNb JKCIICPHMEHTA,
q)HKCHpOBaTI) BHUMAHHC HA H3M€p$[€MI>IX (1)I/I3I/I'-ICCKI/IX BCJIIMYHHAX, TCpMI/IHOJ'IOFI/II/I;

* B TaOJIMYHOM: 3aMOJHATH TAOMUIBl JAaHHBIX, JIEKAIIMX B OCHOBE MOCTPOCHHUS TpaduKOB
(TIpu TOM y yualuxcs BO3HUKAET MEPBUYHOE MPEACTABIECHUE O MaclITabax BEJIHYMH);

* B rpaUyecKOM: CTPOUTH rpapuKy MO TaOJIMYHBIM JaHHBIM, UTO MO3BOJISIET NEPENUTH K BbI-
ABUXXCHHUIO THUITIOTE3 O xapaKTepe 3aBUCUMOCTH Me>1<z[y (i)I/ISI/I'-IeCKI/IMI/I BCIIMYMHAMU (HpI/I 3TOM qu/ITeJ'II)
MOKAa3bIBAaeT MPEUMYIIECTBO B BU3YalU3allUU 3aBHCHUMOCTEH MEXIy BETU- YMHAMHU, HATISIHOCTH U
MHOTOMEPHOCTb );

* B AHWIUTHUYECKOM (B BHUAE MaTeMaTHUYECKUX YPAaBHEHUI): MPUBOAMTH MaTEMAaTUUYECKOE
OIThUCaHUueC B3aUMOCBA3U (1)I/I3I/IT-I€CKI/IX BCJINYNH, MaAaTEMATHUYCCKOC O606HI€HI/I€ HOHy‘ICHHBIX
pE3yNbTaTOB.

[Tepexon k KaxkaoMmy 3Tamy MpeACTAaBICHHS HHPOPMAIMHM 3aHUMAET JTOCTATOYHO OOJBIION
MPOMEXYTOK BpeMeHHU. be3ycioBHo, B 7—9 kilaccax 3TOT MHpolecC HEoOXOauM, HO B CTapIIuX
KJIaccax 3TO BpeMsi MOKHO ObLJIO Obl OTBECTH Ha pelieHue Oosiee BaXKHBIX 3anad. B sTtom miiane
1udpoBbie Ta6OPATOPUH TIO3BOIISIOT CYIIECTBEHHO SKOHOMUTH BPEMS, KOTOPOE MOKHO MOTPATUTh HA
(hopMHUpPOBAHKE HCCIETOBATEIHCKUX YMEHHUH YUAITXCsl, BRIPAKAIOMIUXCS B CIENYIOMINX ACHCTBUAX:

*  ormpeJeleHue MpodsieMbl;

*  IIOCTAaHOBKA HMCCIICIOBATEIIHLCKOM 3a1auH;

o IJIAaHUPOBAHUEC PCHICHUA 3aJ1a4u,

*  [IOCTPOEHUE MOJIETIEN;

*  BBIIBIKCHHE THIIOTE3;

*  DKCIEpPHMEHTaJbHAs MPOBEPKA THUIIOTE3;

*  aHaNW3 JAaHHBIX KCIIEPUMEHTOB WM HAOIIOICHHIA,

*  ($opMyIHUPOBAHHE BHIBOIOB.

[locmegnue  rompl y  yyamuxcs  HaONIOJaeTcss  HU3Kas  MOTHBAIUS  W3YYCHHUS
€CTECTBCHHOHAYYHBIX JHCIUIUIMH M, KaK CIEJACTBHE, NMaJcHHE KadecTBa oOpasoBanms. L{udposoe
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yaeOHOe 000pyZOBaHME TIO3BOJISET YYAIIUMCS O3HAKOMHTBCS C COBPEMEHHBIMH METOJaMU
HUCCIENOBAaHUs, NPUMEHIEMBIMU B HAyKe, a YYUTEII0 — IPUMEHATH Ha IPAKTUKE COBPEMEHHBIE
[IeJarOTHYeCKUe TEXHOJIOruu. Ilo3TOMy riaBHOM cocraBisAroniel KomIiulekTa «Todkoi poctan
SABIIAIOTCS IU(PPOBBIE Ta0OpaTOPUU.

[Ipennaraemas nmporpaMmMa peaiu3yeTcs C TOMOIIbI0 Y4eOHO-MeTouIecKuX KoMIiekToB (YMK).

YMK mng kaxzmoro kjacca BKIOYAeT: Y4eOHHK, 3aJaYyHHMK, METOAWYECKHE MaTepUalibl I YUHUTEIs,
CaMOCTOSITEIbHBIE U KOHTPOJBbHBIE PA0OTHI.

[Inanupyrorest cneayromue GpopMbel opraHuzanuy y4eOHOro mpouecca: (ppoHTalIbHBIE,  KOJUIEKTUBHBIE,
IpyImoBbie; paboTa B mape; HWHAWBUAYaJIbHBIC.

B mpenonmaBanun mpeamera OyayT —HCMONB30BATHCS CIEAYIOIIME TEXHOJOTMH M METOABI: JINYHOCTHO-
OpHEHTHpOBaHHOE oOy4yeHue; mpobiremMHoe oOydeHue; IudQPepeHINpPOBaHHOE O0O0yUeHHE; TEXHOJIOTHH
00y4eHHUs Ha OCHOBE PEIIECHHs 3aa4; METO/bl MHIUBHUYyaIbHOTO 00yUCHHUS.

OcobeHHOe 3HAUCHHE B MPEMOAaBAaHUN (PU3NKH WUMEET ITKOJIBHBIA (HH3MYECKH SKCIIEPUMEHT, B KOTOPBII
BXOZSIT AEMOHCTPALIIOHHBIN SKCIIEPUMEHT U CAMOCTOSITENbHBIC JIA00PAaTOPHBIE PA0OTHI YUaITHXCSL.

eabro n3yyeHus (pU3MKH B OCHOBHOM IIKOJIe SIBJISIETCS:
1) B HANIpaBJICHUH JJUYHOCTHOI'O Pa3BHTHUS

- BOCHHTaHHE TOTOBHOCTH OOYYArOIIMXCsl K CAMOPa3BUTHIO U CaMOOOPA30BAHUIO HA OCHOBE MOTHBAIIMU K
00y4YeHUIO U IO3HAHUIO;

-popMupoBaHre IIEHHOCTH 3I0pOBOTO M 0Oe30MacHOro o0pasza >KW3HHW, MPaBWI WHAWBUAYAIBHOTO H
KOJIJICKTUBHOI'O 6C3OH3CHOFO IIOBCACHUA B ‘IpeSBbI‘IafIHLIX CUTyalluAdX, YIrpOXaromux XU3HU U 3J0POBBIO
JII0AEH, TpaBUJI ITOBEJCHUS Ha TPAHCIIOPTE U HA A0pPOrax.

-BOCIIMTaHHE YOEKAEHHOCTH B BO3MOXKHOCTM IIO3HaTb HPUPOLY, HEOOXOOUMOCTH Pa3yMHOTO
WCTIONBb30BaHMS JOCTHXCHUH HAYKH U TEXHOJIOTHH AJIs NANBbHEHIIETr0 pa3BUTHS YEIIOBEUECKOT0 00IIECTBa;

-pa3BUTHE YBAXCHUS K TBOpLAM HAyKd M TEXHHKH; OTHOWICHHA K (HU3MKE KaK K DIIEMEHTY
00111e4€eTI0BEUECKON KYIbTYPHI;

2) B MeTanpeIMeTHOM HaNpaBJIeHUN

OCBOCHHE 3HAHHUI O MCXaHNYCCKHX, TCIJIOBBIX, JJICKTPOMArHUTHBIX W KBAHTOBLIX SABJICHUAX; BCIMYMHAX,
XapaKTepU3YIOLIMX ATH SIBJICHHS; 3aKOHAX, KOTOPHIM OHHU IOJYMHSIOTCS; METOJaX HAy4YHOTO MO3HAHMS
NpUPOABI U GOPMHUPOBAHUSI HA STOH OCHOBE MPEJCTABICHUN O PU3MUECKON KapTHHE MHPA;

OBJIAACHUEC YMCHUAMU NPOBOJIUTH Ha6JIIOI[eHI/IH MIPUPOAHBIX HBJ’IeHHfI, OIINChIBATh U O606HIaTB PE3YIbTAThI
HaOJIONEHNH, HCIOJIb30BaTh MNPOCTbIE H3MEPUTENbHbIE NPUOOPHl AN HM3Y4YeHUS (U3NUECKUX SIBICHUI;
MPEICTABIIATh PE3YJIbTaThl HAOIIOACHUM WM U3MEPEHUH B BUJIE TaOJIUL, TPAQHUKOB U BBISIBIATH Ha ATOM OCHOBE
OMITUPHUYECKUEC 3aBUCUMOCTH, IMMPUMCHATH IMOJYUCHHBIC 3HAHUA JIA 00BSICHEHUS pa3HOO6paSHBIX IIPUPOAHBIX
SIBICHUH W MPOILIECCOB, MIPUHIMIIOB ACHCTBUS BXHEHIINX TEXHUYECKUX YCTPOUCTB, I peIIeHUs] (HU3NUECKUX
3ajay;

pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, WHTEIUIEKTYAJIbHBIX M TBOPYECKHMX CIIOCOOHOCTEH B mpolecce
peIICHUA (I)I/I?:I/I‘IGCKI/IX 3aJa4 W BbIIOJHCHUA OKCICPUMCHTAJIBHBIX HCCJ’IG}IOBaHHﬁ; CHOCO6HOCTI/I K
CaMOCTOSITEIbHOMY IIPHOOPETEHUIO HOBBIX 3HAHUH 110 (PM3HKE B COOTBETCTBUH C KU3HEHHBIMHU ITOTPEOHOCTIMH
W UHTEPECaMH;

- HCIOJIB30BAaTh KOMIIBIOTCPHBLIC TEXHOJIOTUW JId PCHICHUA I/IH(i)OpMaHI/IOHHBIX U KOMMYHHKAIIMOHHBIX
yueOHBIX 3a7a4, B TOM YHCJIE: BBIYHCICHUE, HAIMCAHUE IHCEM, COUMHEHMH, TOKJIal0B, pedepaToB, CO3AaHUE
Mpe3eHTauui u ap.;

IInanupyembie pe3yabTaThl 0CBOCHUs Y4eOHOro npeamera «Pusukay.
JInyHOCTHBIMM pe3yabTaTamMu o0ydeHus Qu3uke B 7-9 Kiaccax SIBISFOTCS:

e Dpa3BUTHE MO3HABATEIHHBIX HHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPUECKHUX CITIOCOOHOCTEH yJanuXCs;

e YOCSKICHHOCTh B BO3MOXKHOCTH TIO3HAHHS TMPHUPOILI, B HEOOXOIUMOCTH Pa3yMHOTO HCIOJIB30BAHMS
JMIOCTYKCHUH HAYKH M TEXHOJIOTHH JIJIsl JATBHEHUINET0 Pa3BUTHS YEJIOBEUECKOTO O0IIECTBA, YBAKEHUE K
TBOpIIaM HayKH U TEXHUKH, OTHOIICHHE K (DU3HUKE KaK 3JIEMEHTY OOIIEYeIIOBEUECKON KYIbTYPHI;

® CaMOCTOSITENILHOCTh B IPUOOPETEHNN HOBBIX 3HAHUH M MPAKTHYECKUX YMECHHIA;

® TOTOBHOCTh K BBIOOPY JKH3HEHHOTO IIyTHU B COOTBETCTBHH C COOCTBEHHBIMH WHTEpecaMu U
BO3MOKHOCTSIMU;

e MOTHBaImsI 00pa30BATEIIBHON JESITEIILHOCTH IIKOJFHUKOB HA OCHOBE JTUYHOCTHO OPHEHTHPOBAHHOTO
MOAX0/a;



e (opMHpOBaHUE IIEHHOCTHBIX OTHOIICHHU JPYT K JAPYTY, YIUTEII0, aBTOPaM OTKPBITHH U N300peTEHHUI,
pe3ynbpTaTaM 00ydeHHUSI.

MeTanpeaMeTHbIMU pe3yJIbTaTaMM o0ydeHus (pusuke B 7-9 Kiaccax SBISIOTCS:

® OBIAJeHNE HaBHIKAMH CaMOCTOSTENFHOTO TPHOOPETeHHsS HOBBIX 3HAHWH, OpraHm3anuy y4eOHOI
NI TEIbHOCTH, TIOCTAHOBKU IIeJiel, IIAaHWPOBAaHWS, CAaMOKOHTPOJS W OLEHKH PEe3yNbTaTOB CBOEH
JIeATENIbHOCTH, YMEHUSAMHU MPEIBUIETh BO3MOXKHBIE PE3YIbTaThl CBOUX JICHCTBHI;

® [OHUMAaHWE pa3IMUMid MEXIy HUCXOOHBIMH (akTaMM ¢ THIOTE3aMU Uil HMX OOBSCHEHHS,
TEOPETUYECKHUMH MOJCISIMH WM PEANTbHBIMH OOBEKTaMH{, OBIIAJICHHE YHUBEPCAJIHHBIMH YyUEOHBIMHU
JNEHCTBUSIME Ha TIpUMeEpax THUIOTe3 s OOBSICHEHUS H3BECTHBIX (DAaKTOB M OKCIEPHUMEHTAIBHOM
MPOBEPKHU BBIABUTAEMBIX THIIOTE3, Pa3pabOTKU TEOPETHUECKUX MOJIENel MPOLIECCOB UM SIBICHUIA;

e (opMHpOBaHUE YMEHHUI BOCIPUHMMATh, NepepadaThiBaTh M MPEIBSBISATH HHHOPMALIUIO B CIIOBECHOM,
00pa3Hoii, CHMBOJIMYECKOW (popMax, aHAJIM3UPOBATH U MepepadaThBaTh MOMYyUYEeHHYI0 HHPOPMAIIHIO B
COOTBETCTBHH C NOCTaBJICHHBIMH 3a/1a9aMH, BBIIEISITH OCHOBHOE COJEp)KaHUE MPOYNTAHHOTO TEKCTa,
HaXOJWTh B HEM OTBETHI Ha ITOCTABJIEHHBIE BOIIPOCH] U U3/1araTh €ro;

® TpUOOpPETeHHE OMbITa CAMOCTOSTEIBHOTO MOUCKA, aHaK3a U 0TOOpa MH(POPMALIMH C HCIIOIb30BaHUEM
Pa3IMYHBIX MCTOYHWKOB W HOBBIX WH(MOPMAITMOHHBIX TEXHOJOTHH JUIsl PEIICHUS IO3HABaTEIbHBIX
3a/ay;

® Da3BUTHE MOHOJOTMYECKOH M JUaJIOTHYECKON peyH, YMEHHUS BBIPAXKATh CBOM MBICIU H CIIOCOOHOCTH
BBICTYILINBaTh COOCCEAHNKA, TOHUMATh €ro TOYKY 3pEHUs, MPU3HABAThH MPAaBO JPYroro 4yejioBeKa Ha
WHOE MHEHUE;

® OCBOCHHE NPUEMOB JEHCTBHI B HECTAHJAPTHBIX CHTYaIlHSAX, OBJIAJEHHE SBPUCTHUYECKUMH METOJIaMHU
peleHus npooieM;

e (opmHupoBaHUE YMEHHIH paboTaTh B TPYIIE C BHIMOJHECHHEM pa3IHMYHBIX COLUAIBHBIX PpOJICH,
MIPEJICTABIIATE U OTCTAMBATh CBOM B3TJIS/IBI M YOCKICHNUS, BECTH AUCKYCCHIO.

PeryasituBHbie YY I
OOyuaromuiicst MOTYYUT BO3MOKHOCTB JUIsl (POPMHUPOBAHUS CICAYIOMIUX PETYISATUBHBIX Y'Y /.

1. YmMmeHHe caMOCTOSTENFHO ONPENENATh Ienu OOydeHUs, CTaBUTh W (OPMYITUPOBATH HOBBIE 33/a4dl B
yu€0e W MMO3HABATENLHOW NEATEIHHOCTH, Pa3BUBaTh MOTHBBI M HWHTEPECHI CBOEH IT0- 3HABATEIHHOM
JeSITeTbHOCTH.

OOy4JaroIuiCs CMOXKET:

® aHANM3UPOBATH CYIIECTBYIOIINE U IJITAHUPOBATH OYAyIIHie 00pa3oBaTeIbHbIE PE3YIIbTATHL;

® HWIEeHTH(PHUIUPOBATH COOCTBEHHBIE MMPOOJIEMBI U OTIPENEIATH TIIABHYIO TIPOOIeMy;

® BBIJABUTaTh BEPCUH pEIIEHHUs MPOOJIEMBI, (OPMYIHPOBATh THIIOTE3BI, IMPEIBOCXUIIATh KOHEUHBIH
pe3yInbTarT;

®  CTaBUTh IICJIb ICATEIIBHOCTA HA OCHOBE ONPEACIEHHON MPOOIEMBI M CYIIECTBYIOIIUX BO3MOKHOCTEIH;
bopmynupoBaTh yueOHBIE 3a/1a41 KaK IIary JOCTHKEHHI TOCTABICHHOH LIEH JAeSTeIbHOCTH;

e 00OCHOBBIBATH IIEJIEBbIC OPUEHTUPHI M IPHOPUTETHI CChIJIKAMH Ha [IEHHOCTH, YKa3biBas U 000CHOBBIBAs
JIOTUYECKYIO MOCTIEI0BATENFHOCTD IIIaroB.

2. YMEHHEe CaMOCTOSITENBHO IJIAHUPOBATh IMYTH JOCTIDKEHHS Iieleld, B TOM YHCIE albTepPHATHBHEIC,
OCO3HaHHO BEIOHMpATh Hanbosee YPGEeKTUBHBIE CIIOCOOBI pelIeH!s] Y4eOHbBIX U MI03HABATENBHBIX 3a/a4.

OOy4arOIIUHACs CMOXKET:

e onpenenarh HeoOxoaumoe(bie) AelcTBHE(S) B COOTBETCTBUU C YU€OHOW M TI03HABATEILHON 3a1a4aMy U
COCTaBJISITh AJITOPUTM €ro(MX) BBITTOJHEHUS;

e 00OCHOBBIBaTb M OCYLIECTBIATH BBIOOp HambOosiee 3(PQPEKTHBHBIX CIOCOOOB pelIeHUs y4eOHBIX M
MO3HaBaTeNbHBIX 337ay;

®  ONpEeNeNsATh/HAXOAUTh, B TOM YHCJIE U3 MIPEUIOKEHHBIX BApUAHTOB, YCIOBHS AJIs1 BHIIIOJHEHUS Y4eOHON
W TI03HABATEIbHOM 3a/1ay;

e  BBICTpaWBaTh XKU3HEHHBIE TUIAHBI HA KpPAaTKOCPOUHOe Oymyiee (3asBISATh IIeJIeBbIe OPHEHTHPEI, CTABUTD
aJIeKBaTHbIE WM 3aJlaud W TpejaraTh JCWCTBHSA, YKa3dbiBas M OOOCHOBBIBAas JIOTHYECKYIO
MOCJIEeI0BATEILHOCTD LI1aroB);

e BRIOMpATh M3 NPEAJIOKECHHBIX BApUAHTOB M CAMOCTOSITENBHO MCKATh CPEACTBA/PECypChl Al PELICHUs
3aJa4l/I0CTHXKEHUS LIeIH;

®  COCTAaBIIAATH IUIAH PEIICHUS MPOOIEMBI (BHITOTHEHHS TPOEKTa, IIPOBEIEHUS UCCIEIOBAHMS);



OIpeNIeJIATh MOTCHUUANIbHbIE 3aTPyAHEHHUs IpPU pPELIeHHH Y4eOHOM M I03HaBaTEeNbHOW 3ajayu U
HaXOJIUTb CPEICTBA ISl UX YCTPAHEHHUS;

OIMCBIBATh CBOM OIBIT, OOPMIISISL €ro Ul Iepefadu APYIHM JIIOJSIM B BHUIE TEXHOJIOTMH PELICHUS
MIPAKTUYECKUX 3a7a4 OIPEIeIEHHOT0 KJIacca;

TUTAHUPOBATH M KOPPEKTHPOBATH CBOIO MHAWBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

YMeHue COOTHOCHUTh CBOM JIEHCTBUS C IUTAHUPYEMBIMHU PE3yJIbTaTaMH, OCYIIECTBISTh KOHTPOJIb CBOEH
NeSITEIbHOCTH B TpoLiecce JOCTIDKEHHS pe3yibTara, ONpeAeNsaTh CIOcoObl ACHUCTBHI B paMKax
IPEUIOKCHHBIX YCIOBUH M TpeOOBaHWN, KOPPEKTHPOBAaTh CBOM JAEWUCTBHA B COOTBETCTBUU C
HU3MEHSIOLIEHCS CUTYaLHEH.

OOy4JarOIUIACs CMOXKET:

4.

OTIpEeIeNSATh COBMECTHO C MEAaroroM M CBEPCTHUKAMH KPHUTEPHH TUIAHUPYEMBIX pPEe3ylIbTaTOB U
KpUTEPUH OLIEHKU CBOEH y4eOHO e TeIbHOCTH;

CHCTeMAaTH3UPOBATh (B TOM YHCJE BHIOMPATh MPUOPUTETHBIE) KPUTEPUH ILIAHUPYEMBIX Pe3yJIbTaTOB U
OIIEHKH CBOEH e TeTbHOCTH;

0oTOMpaTh WHCTPYMEHTHI JJIsi OIEHUBAHUS CBOCH JEATENILHOCTH, OCYIIECTBIIATH CAMOKOHTPOIb CBOCH
JIEATEIIbHOCTH B paMKaXx MPEJI0KEHHBIX YCIOBUMN U Tpe6OBaHI/H‘/'I;

OIICHUBATH CBOIO JACATCIIBHOCTL, apryMEHTUPYA IMPUYHNHBI JOCTHIKCHUA UIIW OTCYTCTBHUSA IJIAHUPYEMOT'O
pe3ynbTaTa;

HAXOAWTH JOCTATOYHBIE CPENCTBA ISl BHITIOJTHEHHS YYeOHBIX NEWCTBUN B M3MEHSIOUIEHCS CHUTYyalluu
W/WJIH TIPH OTCYTCTBHH TUIAHUPYEMOTO Pe3ybTaTa;

paboTas 1o CBOeMY IUIaHY, BHOCHTH KOPPEKTHBBI B TEKYIIYIO NEATCIILHOCTh Ha OCHOBE aHaIu3a
M3MEHCHUH CUTYyalluy JJIs TIOJYYCHHS 3aIlJIaHUPOBAHHBIX XapaKTEPUCTUK MPOAYKTa/pe3yIbTara;
YCTaHaBJIUBATh CBA3b MCXKAY IMOJYYCHHBIMHU XapaKTCPUCTUKAMU IIPOAYKTa U XapaKTCPpUCTHUKAMU
mporiecca ACSITEIbHOCTH W IO 3aBEPIICHUU NEATEIHPHOCTH MpeiaraTh M3MEHe- HHUE XapaKTEePUCTHK
Tpoliecca ISl TOTyYeHUs YITyqIIeHHBIX XapaKTePUCTUK MTPOIYKTa;

CBEPATH CBOU I[CﬁCTBI/IS[ C ICJIBIO U TTPpU HCO6XOI[I/IMOCTI/I HUCIIPABJIATH OHII/I6KI/I CaMOCTOATECIIbHO.
YMeHne OIIeHUBATh MPAaBHILHOCTH BBITIONHEHUsI Y4eOHOH 3ajayd, COOCTBEHHBIC BO3MOXKHOCTH €€
peurenus.

OOy4JaroIuiCs CMOXKET:

OTIpeNIeNIATh KPUTEPHH NPABMIIBHOCTH (KOPPEKTHOCTH) BHIIOJIHEHUS yUeOHOM 3a1aun;

aHaAJM3UPOBATh U OOOCHOBBIBATH MPHUMEHEHHE COOTBETCTBYIOIETO MHCTPYMEHTAPHS Ui BBIIOJHEHHUS
y4eOHOM 3a1a4u;

CBOOOJTHO TIOJIb30BATHCS BHIPAOOTAHHBIMH KPHUTEPUSMH OLIEHKH W CAMOOIICHKH, UCXOJS W3 IeIH M
HUMEFOIIUXCS CPEJICTB, Pa3iiiuas pe3yibTaT U CIIOCO0bI IeHCTBU;

OLICHUBATh TPOAYKT CBOEH JESITENbHOCTH MO 3aJaHHBIM W/MIM CaMOCTOSITEIBHO OINpPEACIEHHBIM
KPUTEPHSM B COOTBETCTBUH C LIEIIBIO IESTEIBHOCTH;

00OCHOBBIBAaTh JTOCTH)KUMOCTD 1I€JIM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKM CBOMX BHYTPEHHHX
PECYpPCOB U IOCTYIHBIX BHEIIHUX PECYPCOB;

(UKCHPOBATh M aHATTM3UPOBATH TUHAMUKY COOCTBEHHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB.

Brnanenre ocHOBaMH CaMOKOHTPOJISI, CAMOOIICHKH, IPUHSTHSI PEIIEHUH U OCYIIECTBICHUS! OCO3HAHHOTO
BbIOOpa B yueOHOM U 1MO3HABATENLHON IS TETLHOCTH.

OOy4JaroIuiCs CMOXKET:

HaOMIOAaTh W AHAIM3UPOBATh COOCTBEHHYIO VYYEOHYI0O U TIO3HABATENBbHYIO JEATEIBHOCTh U
JeSITENBHOCTD IPYTUX 00yYaroIuXxcs B MPOIecce B3aUMOTIPOBEPKH;

COOTHOCHTH PEaJIbHBIC U TUTAHUPYEMbIE PE3YyJIbTAThl HHINBUIYaTbHON 00pa30BaTeIbHON JIesTEITBHOCTH
W JIeNaTh BBIBOJIBI;

NPUHUMATh pEeIlICHHE B Y4eOHO!H CUTYyallud U HECTHU 3@ HEr0 OTBETCTBEHHOCTH;

CaMOCTOSITETILHO OTPEJIEIIATh IPUUMHBI CBOETO YCIeXa WIIM Heyclexa U HaXOJIUTh CIIOCOOBI BBIXOJa U3
CUTYyalluu HEYyCIIeXa;

PETPOCHEKTUBHO OIPENEIATh, KaKue AEHCTBUS IO PELICHUIO Y4eOHOH 3ajaud WM mapaMeTpbl 3THX
JeMCTBUM MPUBENHU K TOyUYSHHIO MMEIOLIET0Ccs NPOIYKTa YUeOHOH NesITeIbHOCTH;

JEMOHCTPHPOBATh MNPUEMBI PETYISIIUAN  MICUXO(PHU3UOTOTHUECKIX/IMOIIMOHATIBHBIX COCTOSIHAN ISt
noctwkenuss d¢pdekra ycrnokoeHus (yCTpaHEHHS OSMOIMOHAIBHOW HANpPsHKEHHOCTH), dddexTa
BOCCTaHOBJIEHHUS (ocnabieHus NposiBIEHUNA yTOMIIeHHA), 3(dexra axTHBU3aUUHM (IIOBBILICHUS
NCUXO0(HU3NOTOrMYECKON PEAKTUBHOCTH).



ITo3naBaTenbHble YY /I
OOy4YaroIIUICS MOTYYUT BO3MOKHOCTD JIJIsl ()OPMUPOBAHUSI CIACTYIOIIMX MO3HABATEBHEIX Y Y /1.

1.

YMeHue omnpenensiTb MOHITHSA, CO3/1aBaTh 000OIIEHNs, YCTaHABINBATh AHAJIOTHH, KIIaCCU(HUITIPOBATH,
CaMOCTOSITETIFHO BHIOMPATh OCHOBAaHUS W KPUTEPHH IS KIIACCU(UKAIINHN, YCTAHABINBATH PUIHHHO-
CJICICTBCHHBIC  CBSI3M, CTPOHMTH JIOTMYECKOE PACCYXKICHHE, YMO3aKIIUeHUE (MHAYKTUBHOE,
JIeTyKTUBHOE, TI0 aHAJIOTHUHN) U JeNIaTh BHIBOJBI.

OOy4Jaromuiicss CMOXKET:

2.

noa0upaTk CI0Ba, COMOAYMHEHHBIE KITIOYEBOMY CIIOBY, ONIPEEIIAIONINE €r0 MPU3HAKY U CBOWCTBA;
BBICTPanUBaTh JOTMYECKYIO LIEMIOYKY, COCTOSIIYIO U3 KIIOYEBOTO CJIOBA M COTMOAYMHEHHBIX €My CJIOB;
BBIJICJISATH OOLIHIA PU3HAK BYX MM HECKOJIBKHX MPEIMETOB WM SIBJICHUI U OOBSCHITH UX CXOJICTBO;
O0BbEOUHATH, TpPEAMETHl W SBJICHUS B TPYNNBl 1O ONpeAciCHHBIM TNpU3HAKAM, CpPaBHUBATbH,
KJIACCU(UITMPOBATH U 0000IaTh (haKThI U SBICHUS;

BBIJICJISATH SIBICHHE U3 OOLIETO psijia APYTrUX SBICHUI;

OTIPEIENIATh 00CTOSTENBCTBA, KOTOPBIE MPEANISCTBOBAIN BOSHUKHOBEHHUIO CBS3H MEXKIY SIBICHUSMH, U3
3THX OOCTOSITENIbCTB BBIICNATH ONPENENAIONINe, CHOCOOHBIE OBITh NPUYMHOW JaHHOTO SIBJICHUS,
BBISIBIISITH TPHYHMHBI U CIICICTBHS SBICHUIA,

CTPOUTH PacCyXJeHUE OT OOMIMX 3aKOHOMEPHOCTEH K YACTHBIM SIBJICHHSIM M OT YaCTHBIX SBICHHUHA K
OOIIM 3aKOHOMEPHOCTSIM;

CTPOUTH PACCYKIIEHHE Ha OCHOBE CpaBHEHHs MPEIMETOB U SIBJICHHUM, BBIIEISS MPU ITOM OO0IIUE
MPU3HAKY;

W3J1arath NOMyYCHHYIO HH(GOPMAIIHIO, HHTEPIIPETUPYS ¢€ B KOHTEKCTE peliacMoi 3a/1auu;
CaMOCTOSITETIbHO YKa3bIBaTh Ha MH(OPMAIIHIO, HYKIAIOIIYIOCS B MPOBEPKe, Mpeaiaratb U MPUMEHSATh
Croco0 MTPOBEPKH IOCTOBEPHOCTH WHPOPMAIIHH;

BepOaIM30BaTh SMOIMOHANBEHOE BIIEUATIICHHE, OKa3aHHOE HA HETrO HCTOYHHKOM,;

OOBSICHATH SIBJICHUS, TPOLIECCHI, CBSI3M W OTHOILICHHMS, BBIABIISIEMBbIE B XOJI¢ MO3HABAaTENLHOW U
HCCIIEI0OBATENbCKOM NIeSATeIbHOCTH (MPUBOAUTE OOBSICHEHHWE C M3MEHEHHEeM (HOpMBI TpEACTaBIICHMUS,
OOBSICHATH, ACTANU3UPYS WK 000011as; OOBSACHSTH C 3aJJaHHOW TOYKH 3pCHHS);

BBISIBIISITH U HA3bIBATh NMPUYUHBI COOBITHS, SIBICHUS, B TOM YHCIIE BO3MOXKHbIC/HanOOIee BEpOSTHBIE
MPUYHMHBI, BO3MOXKHBIC MOCICICTBUS 33aHHON MPHYUHBI, CAMOCTOSTEIBHO OCYINECTBISAS MPUYHHHO-
CJIC/ICTBEHHBIN aHAITU3;

JieNaTh BBIBOJ, Ha OCHOBE KPHUTHYECKOTO aHAJIM3a Pa3HBIX TOYEK 3PEHHs, MOATBEPKAATh BBIBOI
COOCTBEHHOH apryMeHTallMeH WIIM CAaMOCTOSTENBHO MOTYYEHHBIMH JaHHBIMH.

YMmeHue co3iaBaTh, MPUMEHSTH U IPEOOPA30BHIBATH 3HAKK M CHMBOJIBI, MOJICTN M CXEMBbI JUIS PEIICHHS
yUeOHBIX ¥ MO3HABATEILHBIX 33/1a4.

OOy4arOIIUHACs CMOXKET:

0003Ha4YaTh CUMBOJIOM U 3HAKOM IPEAMET W/HJIU SIBJICHUE;

OMnpeaAcATL JIOTHYCCKUEC CBA3UW MCEXKIAY MNpEeaAMETaMU I/I/I/IJ]I/I SIBJICHUSIMH, 0003Ha4YaTh JaHHbIC
JIOTUYECKHE CBSI3H C TIOMOIIBIO 3HAKOB B CXEME;

CO03/1aBaTh a0CTPAKTHBIN WM peabHbIN 00pa3 peaMeTa u/Wid sSBJICHHS,

CTPOUTHh MOJIETIH/CXEMY Ha OCHOBE YCIIOBHUH 3a/1a4 H/UITH CTIOCO0a €€ peleHus;

co31aBarh BepOaibHBIE, BEIICCTBEHHBIE W MH(DOPMAIIMOHHBIE MOJEIU C BBIICICHHEM CYIIECTBEHHBIX
XapaKTePUCTUK O0BEKTA JIJIS ONPE/ISIICHUs ClIoco0a pelIeHUs 3a]Ja49i B COOTBETCTBUU C CUTYaIlUeH;
PeoOpa30BbIBATE MOJIC/IH C LIEJIbI0 BRISBICHUS OOIIMX 3aKOHOB, ONMPEACSIONIMX JaHHYIO IPEIMETHYIO
00J1aCTh;

NEPEeBOJIUTh CIIOKHYIO 10 COCTaBy (MHOTOACIEeKTHYI0) HHGOpMANU0 U3 TIpadUueckoro Wiu
dhopma3oBaHHOTO (CUMBOJIBHOTO) TIPEICTABIICHUS B TEKCTOBOE M1 HA00OPOT;

CTPOUTH CXEMY, aJITOPUTM JEHCTBHS, UCIIPABIISATH WIH BOCCTAHABIINBATHL HEU3BECTHBIN paHee allTOPUTM
Ha OCHOBE MMEIOIIET0Cs 3HaHUs 00 00BEKTE, K KOTOPOMY MPUMEHSIETCS AITOPUTM;

CTPOUTH JIOKA3aTENLCTBO: MPSIMOE, KOCBEHHOE, OT MTPOTHUBHOTO;

aHAIM3UPOBATE/PEIIEKCHPOBATE OMBIT Pa3padOTKH W pealu3alud y4eOHOTO MPOEKTa, UCCIEIOBAHUS
(TeopeTnyecKkoro, IMIMUPUIECKOTO) HA OCHOBE TPEUIOKEHHOUW MPOOIIEMHON CUTYyalluy, TOCTaBICHHOM
EeJIN W/WIH 33J]aHHBIX KPUTEPHEB OLIEHKH MPOIYKTa/pe3yibTaTa.

CMBICTIOBOE YTEHUE.



OO0yJaromuicss CMOXET:

:l>...

HaXOJIUTh B TEKCTE TpeOyeMyro HHGOPMAIHIO (B COOTBETCTBUU C IEIISIMHA CBOCH JEATEIHHOCTH);
OpPUCHTUPOBATHCS B COJICPIKAHWW TEKCTA, MOHWMATh IIEJIOCTHBIH CMBICT TEKCTa, CTPYKTYpUPOBATh
TEKCT;

YCTaHaBIIUBATh B3aUMOCBSI3b OITUCAHHBIX B TEKCTE COOBITUM, SIBJICHUH, ITPOLIECCOB;

PE3IOMHUPOBATH TJIABHYIO UJCHO TEKCTa;

KPUTHYECKU OIICHUBAThH COACPKAHUE U POPMY TEKCTA.

®dopMUpOBaHUE W PA3BUTUE IKOJOTUYCCKOTO MBIIUICHUS, YMEHUE NIPUMEHATH €r0 B MO3HABATEILHOM,
KOMMYHHUKATHBHOM, COIIMATHLHON MPAKTHKE U PO ECCUOHATLHON OpUEHTAIIHH.

OOy4Jaromuiicss CMOXKET:

ONpeENsTh CBOE OTHOIIICHUE K IPUPOIHOM Ccpejie;

aHAJIM3UPOBATH BIUSHUE SKOJIOTUYECKUX (DaKTOPOB HA CPEly OOUTAHUS KUBBIX OPraHU3MOB;
MPOBOJIUTH PUYMHHBIN U BEPOSTHOCTHBIN aHAIU3 DKOJOTUICCKUX CUTYAIIHI;

MPOTHO3UPOBATh U3MEHEHHS CUTYAIlUM MPH CMEHE JEHCTBUS OJHOTO (PakTopa Ha JCWUCTBUE JPYroro
(hakrtopa;

pacrpoCTpaHiaATb 3KOJOTHYCCKHUE 3HAHUA U YYAaCTBOBATH B IMPAKTHYCCKUX [AC€JIaX II0 3alluTe
OKpY>Kalollel Cpepl;

BBIpaXXaTh CBOE OTHOIIIEHHE K IPUPOJIe Yepe3 PUCYHKH, COYMHEHUS, MOJEIH, TPOSKTHHIE PabOTHI.
PazBuTHEe MOTHBAIM K OBIAJEHHUIO KYJIBTYpOH AaKTHBHOTO HWCIIOJNIb30BAHUSI CIIOBAaped W JAPYTHX
TTOMCKOBBIX CHCTEM.

OOy4JaroIIUHCs CMOXKET:

OIpeeNIAThE HeO0OXO0ANMBIE KIIFOUEBbIC TOUCKOBBIE CII0OBA U 3aIPOCHI;

OCYILECTBIISITh B3aUMOJICHCTBHE C 3JICKTPOHHBIMH [TOUCKOBBIMH CUCTEMaMH, CJIOBAPSIMU;

¢dbopMHpPOBaTh MHOKECTBEHHYIO BBIOOPKY M3 IIOMCKOBBIX HCTOYHHKOB M1 OOBEKTHBH3ALUH
pe3yIbTaTOB IIOUCKA,

COOTHOCHTH ITOJTyYCHHBIE PE3yJIbTAaThl IOUCKA CO CBOEH AEATEILHOCTBIO.

KommynukaTuBHblie YY /]

1.

YMeHue OpraHu30BBIBaTH yUeOHOE COTPYAHUYECTBO M COBMECTHYIO JACSTEIBHOCTh C YYUTEIEM U
CBEpCTHUKaMM;, paboTaTh HHAWBUAYAIHHO W B TPYIIE: HAXOJIWUTh OOINEe pEIIeHHEe W pa3pelmiarh
KOH()JTMKTHI HA OCHOBE COTJIACOBAHUS TO3UIIMN U YUE€Ta MHTEPECOB; (DOPMYIHPOBaTh, apTyMEHTHPOBATH
M OTCTauBaTh CBOE MHEHHE.

OOy4aroIIUHCs CMOXKET:

ONpENEATh BO3MOXKHBIE POJIM B COBMECTHOM AESITENIbHOCTH;

UTPATh ONPENEIEHHYIO POJIb B COBMECTHOM NEATEIBLHOCTH;

MIPUHAMATH TIO3UINI0 COOECEeTHNKA, TOHUMAs! TIO3UIIUIO APYTOro, Pa3indyarh B €ro pedyn: MHEHHE (TOUKY
3peHus), 10Ka3aTeIbCTBO (apryMeHTHI), (DaKThI; TUTIOTE3bI, AaKCUOMBI, TEOPUU;

OTIpEZIeIIATh CBOM JECUCTBUS W JEHCTBHS MapTHEpPA, KOTOPHIE CIOCOOCTBOBAIM WITH IPESITCTBOBAIIN
NPOAYKTUBHOM KOMMYHUKAIINH;

CTPOUThH IMO3UTHUBHBIC OTHOIICHHS B MPOLIECCE YUCOHOW U MO3HABATEIIBHOM JICATSIILHOCTH;

KOPPEKTHO W apryMEHTHUPOBAHHO OTCTAWBaTh CBOKO TOYKY 3pPEHHUS, B JIMCKYCCUU YMETh BBIJABUIATh
KOHTPapryMEHThI, Tiepedpa3upoBaTh CBOIO MBICIH (BJIaJICHUE MEXaHU3MOM SKBUBAJICHTHBIX 3aMCH);
KPUTHYECKHA OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM MPU3HABATH OMTMOOYHOCTH CBOETO
MHEHUS (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH €T0;

npeJyIaraTh aabTePHATHBHOE PEIICHNE B KOH(PIUKTHON CUTYAIIHH;

BBIJICTISATH OOIIYI0 TOYKY 3PSHHS B JVICKYCCHUU;

JIOTOBApUBATHCS O TMpPaBHJIAX W BOMpPOCaX il OOCYKJEHHS B COOTBETCTBUHU C TIOCTaBJICHHOW Iepen
IpyNIoH 3aaauei;

OpraHW30BEIBaTh YUeOHOE B3aMMOJCUCTBHE B TpymIe (OmMpeaesaTh oOITue eI, pacpeessiTh POIIH,
JIOTOBAPUBATHCS APYT C APYTOM U T. I1.);

YCTpaHATh B paMKax Juajiora pa3phIBBI B KOMMYHUKAIIUH, 00YyCJIOBIICHHBIC
HEMOHUMaHUEM/HETIPUATHEM CO CTOPOHBI coOeceHMKa 3a1a4uu, (POPMbI UM COJIEPIKAHUS JUAIOra.
YMeHre 0CO3HAHHO MCHOJB30BATh PEUYEBbIE CPEJCTBA B COOTBETCTBUU C 3aJaueii KOMMYHHUKAIUU IS
BBIPDOKCHHSI CBOMX UYBCTB, MBICIEH W TMOTPeOHOCTEH MJis IUIAHUPOBAHUS W PETYJSAIMA CBOSH
JIeATeIbHOCTH; BJIAJ€HUE YCTHON U MMCbMEHHOMN peublo, MOHOJIOTHYECKOW KOHTEKCTHOU PEYbIO.

OOy4aroIUACs CMOXKET:
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3.

OTIpeIeTIATH 33/1a4y KOMMYHHKAIIMK M B COOTBETCTBUH C HE OTOMpATh peueBbie CPEICTBA;

OTOMpPATh W UCIIONH30BATh PEYEBHIE CPENICTBA B MPOIIECCE KOMMYHHUKAIIMH C APYTUMH JTIOABMH (IHAIOT
B Mape, B MaJIOH IpyTIe U T. 1.);

MIPEJICTABIISATE B YCTHOW WJIM MMUCHMEHHOHN (popMe pa3BEPHYTHIN TIIaH COOCTBEHHOM JIeATEIIbHOCTH;
coOJroMaTh HOPMBI MYOJMYHON pedd, PErIaMeHT B MOHOJOre M AWCKYCCHH B COOTBETCTBHHU C
KOMMYHUKATHUBHOU 3a/1a4yei;

BBICKa3bIBaTh M OOOCHOBBIBATH MHEHHWE (CYXJICHHE) W 3allpalliBaTh MHEHHE MapTHEPA B paMKax
JManora;

NPUHUMATH pellleHHEe B XOJIE TUANIOra U COTIIaCOBBIBATH €r0 ¢ COOCCEAHNKOM;

CO03/1aBaTh NMMCHhbMCHHBIC KIMITUPOBAHHBIC U OPUTHHAIBHBIC TEKCTHI C MCIIOJIb30BAaHUEM HEOOXOIUMBIX
pEYEBBIX CPEJICTB;

WCIIONB30BaTh BepOalbHBIE CpeacTBa (CpeicTBa JIOTHYECKOW CBSI3M) IS BBIICTICHHUS CMBICIIOBBIX
OJIOKOB CBOETO BBICTYTLIICHIIS,

UCIIOJb30BaTh HEBEPOAIbHBIC CPEICTBA WJIM HATJISJIHBIC MaTepHaibl, MOJTrOTOBICHHBIE/ OTOOpaHHBIC
MO/ PYKOBOJICTBOM yUUTEJS;

Jc€J1aThb 0H€HO‘IHI)II>1 BbIBOJ O JOCTHMIXKCHHHU LCJIM KOMMYHHUKAIIUNU HEIIOCPEACTBCHHO IIOCJIC 3aBCPIICHUA
KOMMYHHUKATHBHOT'O KOHTAKTa U 00OCHOBBIBATH €TO0.

®dopMupoBaHNE H pa3BUTHE KOMIIETEHTHOCTH B OO0JIACTH WCIONB30BaHUSA WH(HOPMAIIMOH- HO-
KOMMYHHKAIIMOHHBIX TexHonorui (nainee — WUKT).

OOy4YaroIIUHCs CMOXKET:

LIeJICHANPaBICHHO UCKaTh M HMCIIOIb30BaTh MH(GOPMALUMOHHBIE PECYpPChl, HEOOXOAUMBIC AJISI PELICHUS
Y4eOHBIX U MIPAKTHYECKUX 3a/1a4, ¢ momomsio cpeacts UKT;

BBIOMpATh, CTPOUTHh M HCIOJB30BaTh aJCKBAaTHYI0 MH()OPMAIMOHHYIO MOIENb IUIA IEepelayd CBOUX
MBICTIEH CPEINCTBAMU €CTECTBCHHBIX U (OPMANbHBIX S3BIKOB B COOTBETCTBHU C YCJIOBHSMU
KOMMYHUKAIUH,;

BbIACIATH I/IH(bOpMaHI/IOHHLII‘/'I ACIICKT 3a/la4M, OIICPUPOBATh JaHHBIMU, HUCIIOJIbB30BAaTh MO- I€JIb PCHICHUA
3ajauy;

UCIIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJOIUHU (BKJIIOYas BHIOOp aleKBAaTHBIX 3ajadye MHCTPYMEHTAJIbHBIX
[POrpaMMHO-AMIapaTHBIX ~ CPEACTB M CEPBUCOB) JJsl  pelieHuss uH(poOpMauu- OHHBIX H
KOMMYHUKAIIUOHHBIX yqe6me 3agad, B TOM 4YHCIIC. BBIYUCJIICHHUC, HaIIlMCAHHUEC IIMCEM, CO‘-IPIHGHHf/i,
JIOKJIa10B, pedepaToB, CO31aHNE NIPE3EHTAUN U JIp.;

MCIIOJIb30BaTh HHPOPMALHIO C YIETOM ITHUYECKHX U IIPABOBBIX HOPM;

co3naBaTh HMH(OPMAIMOHHBIE PECYPCHl PasHOr0 THMA M Ul Pa3HBIX ayIJUTOpPHH, COONOAAaTh
nHGOPMALMOHHYIO TUTHEHY M IIPpaBuiIa HH(POPMAIIMOHHOM 6€3011acHOCTH.

IIpenmeTHbiMu pe3yJbTaTamMu 00yueHus pusuke B 7-9 kiiaccax sBJISIOTCH:

¢dbopMHUpOBaHHE TNPEACTABICHUN O 3aKOHOMEPHOW CBSA3M W IO3HABAEMOCTH SIBICHHH MPUPOABI, 00
O00BEKTHBHOCTH HAY4YHOTO 3HAHMSA; O CHCTEMOOOpasymomed poiu (U3MKKA Ul Pa3BUTHS APYTHX
€CTECTBEHHBIX HayK, TEXHHUKH M TEXHOJOTHI; HAyYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa HW3y4eHHUs
OCHOB CTPOCHHSI MaTepUH U PYyHTaMEHTaIbHBIX 3aKOHOB (DU3UKH;

3HaHUSI O TNPUPOJE BaXHEHIIMX (U3UUECKUX SIBICHUH OKPY)KAIOLIEr0 MHUpa M HOHMMaHHE CMbICNA
(bu3NUECKUX 3aKOHOB, PACKPBIBAIOIINX CBS3b U3YUCHHBIX SBJICHUH;

(dbopMHpOBaHNE TEPBOHAYAILHBIX TIPEJCTABICHUH O (QU3MYECKOH CYNIHOCTH SIBJICHWUH TIPUPOJIBI
(MexXaHWYeCKHX, TeTUTOBBIX, 3JIEKTPOMAarHUTHBIX W KBAHTOBBIX), BUJaX MaTE€pPHH (BEIIECTBO H IOJE),
JOBIDKEHHM KakK CHOco0e CYIIECTBOBAHHMS MAaTEpUH; YCBOCHHWE OCHOBHBIX MJEH MEXaHWKH, aTOMHO-
MOJIEKYJISIPHOTO YYEHHUSI O CTPOCHUH BELIECTBA, SJIEMEHTOB 3JCKTPOJUHAMUKN M KBAaHTOBOH (pr3mKu;
OBJIIa/ICHUE MTOHSATHIHBIM aIapaToM ¥ CUMBOJIHYECKHUM SI3BIKOM (PU3HKU;

YMEHHS TOJB30BaThCS METOJAMH HAyYHOTO HCCIECJOBAHHUA SBICHWH TIPUPOABI, IPOBOAWTH
HaOJIIOIeHNs], TUIAHUPOBAaTh M BBINOJHATH 3KCIIEPUMEHTHI, 00padaTbiBaTh pPe3ylbTaThl M3MEPEHUH,
NPEACTABIATh Pe3yIbTaThl M3MEPEHUH C HOMOLIbI0 Tabiui, rpadukoB U (Gopmyi, oOHapy>KUBaTh
3aBHCUMOCTH MEXJy (U3UYECKUMH BEIMYMHAMHU, OOBICHATH MOJYYCHHBIE PE3yNbTaThl W JIeNaTh
BBIBO/IBI, OIIEHWBAThH TPAHMIIBI TOTPEITHOCTEN PE3yIbTaTOB H3MEPEHUII;

YMEHUS] IPUMEHATh TEOPETHYECKHE 3HaHUS MO (U3MKE Ha NMPaKTHKE, pemars GU3NUecKue 3a7ayu Ha
MIPUMEHEHUE MOITY4YEHHBIX 3HaHUI;



® yMEHHS U HAaBBIKH MPUMEHSTH MTOMyYCHHBIC 3HAHUS AJIS1 OOBSCHEHUS IPUHLIUIIOB ACUCTBHS BaKHEHIIINX
TEXHUICCKUX YCTPOMCTB, (paObOTHI) MAIIMH M MEXaHU3MOB, CPEACTB MEPEABMKCHHS U CBSI3H, OBITOBBIX
npruOOpoOB, MPOMBIIUICHHBIX  TEXHOJOTMYECKUX  IPOLECCOB, PEIICHUS] IMPaKTHYECKUX  3a/4ad
MOBCEAHEBHOW  JKM3HH,  oOecriedyeHdsi  0€30MacHOCTH  CBOEGH  JKHM3HH,  PalMOHAIBHOTO
NPUPOAOTIONB30BAaHUS W OXPaHbl OKPYKAIOIIEH CpeAbl; BIUSHUSA TEXHHUYECKHUX YCTPOMCTB Ha
OKPY’KaIoILyI0 Cpemy;

® 0OCO3HAHUE BO3MO’KHBIX IPUYMH TEXHOTEHHBIX W IKOJOTMYECKHUX KaTacTpod.

® O0CO3HaHWE HEOOXOIWMOCTH NPUMEHEHUS NOCTIDKCHUH (HU3MKH W TEXHOJIOTHHA AJS PalMOHaIBHOTO
MPUPOAOTIONB30BAHHUS;

e OBJa/ICHHE OCHOBaMH O€30I1aCHOTO HCIIOIb30BAHUS €CTECTBEHHBIX M MCKYCCTBEHHBIX IEKTPUUYECKUX U
MarHUTHBIX TIOJIEH, 3JIEKTPOMATrHUTHBIX W 3BYKOBBIX BOJH, €CTECTBEHHBIX U HCKYCCTBEHHBIX
WMOHU3UPYIOIIUX H3IY4YeHUH BO M30€KaHHE MX BPEJHOTO BO3IEHCTBUS Ha OKPYXKAWOIIYI0 Cpely U
OpraHu3M YellOBeKa;

e (¢opmupoBaHue yOeXIEHHS B 3aKOHOMEPHOH CBS3M W II03HABAEMOCTH SIBJICHUM IIPUPOABI, B
O0BEKTHBHOCTH HAy4HOTO 3HAHUS, B BBICOKOW LIEHHOCTH HAayKH B DPAa3BUTUH MAaTe€pUalbHOU H
JlyXOBHOH KYJIBTYDBI JIFOJEH;

® Da3BUTHE TEOPETHYECKOTO MBIIUICHHS HAa OCHOBE (POPMHUpPOBAHMS YMEHHUI YCTaHaBIMBATH (aKTHI,
pasinyaTte OPUYMHBI W CIEACTBUS, CTPOUTH MOJENM W BBIABUTATh TUIOTE3bl, OTHICKUBATh H
dbopMynupoBaTh AOKA3aTEIbCTBA BBIABHUHYTHIX TMIIOTE3, BBIBOAUTH U3 IKCIIEPUMEHTAIbHBIX (PAKTOB U
TEOPETUUECKUX MOJeNel (PU3NIECKUe 3aKOHBI;

® PpPa3BUTHUC YMCHUA IJIAHUPOBATH B HOBCGHHCBHOﬁ JKHU3HU CBOU ﬂCﬁCTBHﬂ C MPUMCHCHUCM IIOJTYYCHHBIX
3HaHUH 3aKOHOB MEXAaHMKH, DJIEKTPOAWHAMUKH, TEPMOAMHAMHUKH M TEIJIOBBIX SIBJICHUH C ILIEJbIO
cOepekeHHs 3I0OPOBbS;

e (opMHpOBaHUE TPEACTABICHAN O HEPAIMOHAILHOM HCIIONIB30BAHIH MPUPOTHBIX PECYPCOB U SHEPTHUH,
3arpsi3HEHUN OKPYXKAIOIEeH Cpebl KaK CIeJICTBUE HECOBEPILICHCTBA MAIMH M MEXaHU3MOB.

® KOMMYHHMKAaTHUBHBIE YMEHHS: IOKJIAIblBaTh O pPE3YyNbTaTax CBOEr0 HCCIECAOBAaHUs, y4acTBOBAaTb B
JUCKYCCHH, KPaTKO U TOYHO OTBEYATh HA BOIPOCHI, HCIOJIb30BaTh CIPABOYHYIO JIUTEPATYPy U APYTHE
WCTOYHUKHU HH(OpMAIINH.

BbInyCKHUK HAY4YUTCH:

coOmoaate mpaBwia O€30HaCHOCTH W OXpaHbl Tpyda npu pabore ¢ y4eOHBIM H J1IaOOPATOPHBIM
000pyIOBaHHEM;

MIOHUMATbh CMBIC]I OCHOBHBIX (PU3MUECKUX TEPMHMHOB: (PU3HUUECKOE TeJo, (pru3ndeckoe siBiIeHuE, HU3NIEcKast
BEJIMYMHA, MHULBI U3MEPECHUS;

pacrio3HaBaThb HpO6J'IeMBI, KOTOPBIEC MOKHO PCUINTL NpPU MMOMOIIN (bPI?)H‘ICCKI/IX METOJ0B; aHAaJIM3UPOBATH
OTACIIBbHBIC 3TAIIbI ITPOBCICHUA I/ICCHGZ[OBEIHI/Iﬁ 1 UHTCPHPECTUPOBATH PE3YJIbTAThI Ha6JIIOILeHPII71 " OIIBITOB;

CTAaBUTh OIIBITHI 110 UCCIEAOBAHUIO (PU3MUYECKHUX SBICHUH MM (U3MYECKUX CBOMCTB Tel 0€3 MCIIONb30BaHMs
OpSAMBIX HM3MEpEeHWi; mpu 3ToM (OPMYIHPOBaTh MpoOIeMy/3aiady Y4eOHOTO SKCIEpUMEHTa; coOupaTh
YCTaHOBKY M3 MTPEIOKEHHOTO 000pyJ0BaHUS; TPOBOJUTH OIBIT M (HOPMYITHPOBATH BHIBOIBI.

[Ipumeuanne. Ilpm mnpoBeneHNMHM uccieNoBaHUS (UBNYECKUX SBICHUH HW3MEpUTENbHBIE MPHUOOPEI
WCTIONB3YIOTCS JIMIIb KaK AaTYUKH N3MEPeHHs (PU3nYecKuX BeIUUMH. 3aucH MoKa3aHuH NpsSMBIX H3MEPEHUI B
ATOM clTy4dae He TpeOyeTcsl.

MOHUMATD POJIb KCIIEPUMEHTA B MIOJYYCHUH HayYHOH HH(pOpMAaLny;

MPOBOJUTH MpPSAMBbIE W3MEpeHHsT (U3MYECKHX BEJIMYMH: BpEMsl, pacCTOsHHE, Macca Tena, oObeM, CHIa,
Temreparypa, armocepHoe JaBlieHUE, BIAKHOCTh BO3JyXa, HANpsDKEHUE, CUIIAa TOKA, pajualiMoHHbId (oH (C
WCIIOJIH30BAHUEM JIO3MMETPA); TMPHU ITOM BEIOWPATh ONTUMAIBHBEIN CIIOCO0 HM3MEpPEHUsS W HCIOIh30BaTh
MPOCTEHIIINE METOIbI OLIEHKH MOTPEIIHOCTEH N3MEPEHH.

[Mpumedanue. Jlrobas yueOHas mporpamma JI0JKHA 00eCTIeYHBaTh OBIIAJICHHE MPSIMBIMUA U3MEPEHUSIMH BCEX
TNEPECUNCICHHBIX (1)I/I3I/IT-ICCKI/IX BCJIMYHUH.

MPOBOJUTH MCCIIENOBAHME 3aBUCHUMOCTEH (PU3MYECKHX BEJIUYMH C KCIOJIB30BAHHEM MPAMBIX M3MEPEHMH:
IPU 3TOM KOHCTPYHPOBAaTh YCTaHOBKY, (PMKCHPOBATh PE3yJbTaThl MOJYYCHHOW 3aBUCHUMOCTH (U3NUECKUX
BCJINYHH B BHUJIC TaGHI/IH u T'pa(bI/IKOB, ACJIaTh BBIBOARI 11O pE3YyJIbTaTaM HUCCIICA0BaHMA;

MPOBOJUTH KOCBEHHbIE W3MEpeHHs (U3UUECKUX BEIUYMH: NpPU BBIIOJIHEHHMH H3MEpPEeHHH coOupaTh
SKCHEPUMEHTAIIBHYIO YCTAaHOBKY, CJEIys MPeIOKEHHOM HWHCTPYKLUWH, BBIYHMCIATH 3HAUYEHUE BEJIHMYUHBI H
aHaJIM3UPOBATH MOJYUYEHHBIE PE3YIBTATHI C YUETOM 3aIaHHOM TOUHOCTU U3MEPEHUN;
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aHAIN3UPOBAaTh CHUTYallMM IPAKTHKO-OPHEHTUPOBAHHOTO XapakTepa, Y3HaBaTh B HHUX IIPOSIBICHUE
W3Y4YEHHBIX (U3MYECKUX SBICHUH WIM 3aKOHOMEPHOCTEH W TPHMEHATh HMEIOIIUECS 3HAHUS Uil HUX
00BSICHEHHS,;

MOHUMATh TPUHLUIBI IEHCTBUS MallWH, MPHOOPOB M TEXHHYECKUX YCTPOMCTB, yCIOBHA MX 0€30mMacHOro
UCTIONIb30BaHMS B TOBCETHEBHOMN JKU3HU;

UCTIONB30BaTh TIPH  BBIOJHEHUH YYEOHBIX 334 HAYYHO-TIOMYJISIPHYIO JIHTEpaTypy O (u3nuecKkux
SBJICHUSIX, CIIPABOYHBIE MaTepHabl, pecypchl MIHTepHeT.

BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCS:

0CO3HAaBaTh IIGHHOCTb HAYYHBIX HCCICIOBaHUHN, pPOJIb (GU3UKH B PACHIMPEHUH TMPEICTaBICHUH 00
OKpY’KarollleM MUPE U €€ BKJIaJ B yIyYIlIeHHE KauecTBa )KU3HU;

UCTIONB30BaTh IPUEMBI IMOCTPOCHHS (U3MUECKUX MOJeNel, MOoMcka M (OPMYIHPOBKH JOKa3aTEIbCTB
BBIJIBUHYTHIX TUIIOTE3 ¥ TEOPETHIECKUX BBHIBOJOB HAa OCHOBE SMIIMPUIECKH YCTAHOBIICHHBIX (DAKTOB;

CpaBHHUBATh TOYHOCTh U3MepEHHS (PU3NUESCKUX BEIMYHH MO BEJIMYMHE UX OTHOCHTENBHOW MOTPEIIHOCTH MPH
MPOBEACHUH NPSIMBIX H3MEPEHUII;

CaMOCTOSITEIBHO ~MPOBOIUTH KOCBEHHBIE H3MEPEHHS U HCCIENOBaHMA (U3MUECKHX BEIUYMH C
WCTIONB30BaHUEM Pa3IMYHBIX CIIOCOOOB M3MepeHHs (PU3NUECKUX BEITUYWH, BBIOMPATh CPEICTBA M3MEPEHHS C
y4eToM He0OXOANMOW TOYHOCTH HM3MEpPEHHH, OOOCHOBBIBATH BBIOOp crocoba W3MepeHHs, aJeKBAaTHOTO
MIOCTaBJICHHOM 3a/1a4e, MPOBOAUTH OLIEHKY JJOCTOBEPHOCTH MOTYYCHHBIX PE3yIbTaTOB;

BOCTIPHHUMATh MH(QOpMaIHIO (U3NUECKOTO CONEPKAaHUSI B HAYYHO-TIOMYJISIPHOW JIUTEpAType U CPElCTBAX
MaccoBoil MH(OpMAaNnU, KPUTHIECKH OIICHWBATh MONYyUYCHHYIO WH(POPMALUIO, aHATM3UPYs €€ COACpKaHHe U
JaHHBIE 00 UCTOYHUKE MHPOPMAIIHH;

CO37aBaTh COOCTBCHHBIC IMCHMEHHBIE M YCTHBIE COOOIIEHHS O (U3UUSCKUX SBICHHAX Ha OCHOBE
HECKOJIBKMX MCTOYHUKOB MH(OPMAIIUHU, COMPOBOXKIATh BHICTYIUICHHE TPE3EHTALCH, YUYUTHIBass OCOOCHHOCTH
ay/IMTOPUH CBEPCTHHKOB.

Mexanunueckue siBJJeHUs
BbInyCKHUK HAYy4YUTCH:

pacro3HaBaTh MEXaHWYECKHE SIBJICHUS M OOBSCHATh Ha OCHOBE MUMEIOLIMXCSI 3HAHWH OCHOBHBIE CBOMCTBa
WIN YCJIOBHA TPOTEKAHHS OTUX SBJICHUN: PaBHOMEPHOE W HEPABHOMEPHOE JABIKEHHE, PAaBHOMEPHOE H
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE MABWXEHHWE, OTHOCHUTEIBHOCTh MEXaHHMYECKOI'O JBIKEHHUS, CBOOOTHOE
NaJIcHUE TeJl, PABHOMEPHOE JIBUYKEHHUE 110 OKPY>KHOCTH, UHEPLIUS, B3aUMOJICHCTBHE TEJ, PEAKTUBHOE ABUKEHUE,
nepeaaya JaBiICHUS TBEPABIMH TeJaMHd, KHIKOCTSIMH M Ta3aMu, aTMoc(epHOE JaBjieHHWe, IUIaBaHUE Tell,
paBHOBECHE TBEPIBIX TeJ, MMEIOLUIMX 3aKPEIJICHHYI0 OCh BpAallleHHs, KoJieObaTelbHOE IBIKEHHE, PE30HAHC,
BOJIHOBOE JIBM)KEHHE (3BYK);

OIMCHIBATh M3yUEHHBIC CBOWCTBA TET W MEXAaHWYECKUE SIBIICHUSI, UCTIONB3Ysl (pU3nYecKue BEIMYHUHBI: MYTh,
NepeMeIleHne, CKOPOCTh, YCKOPEHHE, Mepuoj oOpalieHus, macca Tenla, IUIOTHOCTb BEIeCTBa, cuia (cuia
TSOKECTH, CHJIa YOPYTOCTH, CHJIa TPEHHS), JaBIECHHE, UMIYJIbC Tela, KUHETHYEeCKasl 3HEPrHsl, MOTeHIHAaIbHAs
SHEpTusl, MexaHudeckas padora, MexaHndeckass MomHocTh, KI1/I pu coBepieHnn paboThl C UCTIONB30BAHUEM
MPOCTOTO MEXaHU3Ma, CHJIa TPEHMS, aMIUIUTY/a, IEPUOJl M YacToTa KojleOaHui, AJIMHA BOJHBI M CKOPOCTb €€
pacnpocTpaHeHus; P ONHCAHUM MPABHIBHO TPAKTOBATh (PU3MUYECKHH CMBIC] HCIIOJIB3YEMbIX BEJIMYHMH, MX
0003HAYCHUSI ¥ CTUHUIIBI U3MEPEHUS, HAXOAUTh OPMYJIBI, CBSI3bIBAIONINE JaHHYI0 (PU3MYECKYIO BEIMYHHY C
JPYTUMH BEJIMYMHAMH, BBIYHCIISATH 3HaUCHHE (PU3NUECKON BETUUNHBI;

aHAJIM3UPOBATH CBOMCTBA TeJl, MEXaHUYECKHE ABJICHUS U MIPOLECCHI, UCIONb3YS (PU3NUYECKUE 3aKOHBI: 3aKOH
COXpaHEHUS! DJHEPrHH, 3aKOH BCEMHUPHOIO TAMOTEHHS, NPUHLIMII CYNEPHO3ULUH CWI  (HaXOXAEHHE
paBHogeicTBytomeit cunbl), I, II u Il 3akonsr HeloTOHA, 3aKOH COXpaHEHHs] WMITyJbca, 3aKoH I'yka, 3aKoH
[ackans, 3akoH Apxumena; IpU 3TOM Paszinyarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA M €ro MaTeMaTHYecKoe
BBIPaXKEHHUE;

pa3nnyaTh OCHOBHBIC NMPU3HAKU HM3YYECHHBIX (PU3MYECKHX MOjENel: MaTrepHaibHas TOYKa, WHEPIHATbHAs
CHUCTEMA OTCYETA;

pemaTh 3a1add, HCMOoNb3ysd (u3nyYecKue 3aKOHBl (3aKOH COXPaHEHMs HHEPruH, 3aKOH BCEMHUPHOIO
TArOTEHUs], NpuHIMN cynepnosuuuu cui, I, I u Il 3akoHel HpIOTOHA, 3aKOH COXpAaHEHMSI MMITYJIbCA, 3aKOH
I'yka, 3akon Ilackasst, 3akoH Apxumena) u GOpPMYIIbI, CBS3bIBarOIINE (PU3NIECKUE BEIMIHUHBI (ITyTh, CKOPOCTH,
YCKOpEHHE, Macca Tela, IUIOTHOCTh BEINECTBA, CHJA, JABICHHE, MMITYJIbC Tella, KUHETHUYECKas 3HEepru,
MOTEHIMANbHAS HEPIHs, MeXaHu4yeckas padoTta, MexaHndeckass MomrHocTb, KIIJ[ mpocroro Mexanusma, cuia
TPEHHUSI CKOJBKEHHsS, KOIPQPUIMEHT TPEHUs, aMIUIUTY/a, TMEepPHOJ W 4YacToTa KoJeOaHWH, JUIMHAa BOJIHBI U
CKOPOCTb €€ PacIpOCTpPaHEHHMs1): HA OCHOBE aHaJIM3a YCJIOBHA 3a/1a4M 3alMChIBaTh KPaTKOE yCJIOBHUE, BBIACIATD

11



(u3nvecKkue BeTMYUHBI, 3aKOHBI H (POPMYIIBI, HEOOXOIMMEIC ISl €€ PENICHUS, TPOBOJIUTH PACUEThI U OIICHUBATD
peabHOCTD MOMYYEHHOTO 3HAUCHHS (PU3UIECKON BEITMINHBI.
BbINnyCKHUK MOJYYHUT BO3MOKHOCTb HAYYUThCS:

WCTIOJIB30BaTh 3HAHHUS O MEXaHUYECKUX SBJIICHUSX B MIOBCEIHEBHOMN XH3HH JUIsl 00ecIieueHus] 0e30MacHOCTH
npu oOpalieHud ¢ MpHOOpPaMU M TEXHUYECKUMH YCTPOHUCTBAMU, JUIS COXPAHEHUS 37I0POBBSI M COOIFOICHHUS
HOPM DKOJIOTHYECKOTO TIOBEJICHUS B OKPYXKAIOIICH Cpelie; TPUBOAUTH TPUMEPHI IPAKTUISCKOTO UCIIOIh30BaAHHMS
(U3MYECKUX 3HAHUKA O MEXAaHWUYCCKUX SBJICHUAX M (U3NYECKUX 3aKOHAX; IPUMEPHI HCIIOJIb30BaHUS
BO300OHOBIISIEMBIX HCTOYHHKOB DHEPIUH; OSKOJOTHUECKHUX TIOCJIEACTBUH HCCIEAOBAaHHS KOCMHYECKOTO
MTPOCTPAHCTB;

pa3nuuaTh TPAHUIBl NPUMEHUMOCTH  (DPU3MYECKUX  3aKOHOB, IOHMUMATh BCEOOINMH  Xapakrtep
(yHIaMEHTAbHBIX 3aKOHOB (3aKOH COXPAaHEHUSI MEXaHHUYECKOW SHEPTHH, 3aKOH COXPaHCHUSI UMITYJIbCa, 3aKOH
BCEMHUPHOTO TATOTEHHUS) ¥ OTPAaHMYEHHOCTh MCIIOJIB30BAHUS YaCTHBIX 3aKOHOB (3akoH ['yka, Apxumena u 1p.);

HaXOJUTh aJCKBAaTHYIO MPEIJIOKEHHON 3a7aue (U3NYECKYI0 MOJENb, pa3pemarh nmpobiaeMy Kak Ha OCHOBE
WMEIOIUXCSl 3HAHWH MO0 MEXaHWKE C HCIOJb30BAHMEM MATEMAaTHUECKOrO amnmapara, Tak ¥ Tpd TOMOIIH
METOIOB OICHKH.

TenmoBble ABJICHUSA

BbeInyCKHUK HAy4YuTCH:

pacno3HaBaTh TEIUIOBBIC SIBICHHS M OOBSCHATH Ha 0a3ze MMEIOMIMXCS 3HAHWH OCHOBHBIC CBOMCTBA WIIU
YCIIOBUSI TIPOTEKaHWA STHX sBIeHUN: Auddysus, m3MeHeHHe oObeMa Teld NMPH HarpeBaHWU (OXJIKICHHM),
OonbIlasi CKMMAeMOCTb Ta30B, Majasi CKUMAeMOCTh JKMIKOCTEH U TBEpHBIX TeN; TEIUIOBOE PaBHOBECHE,
HUCIMapC€HUC, KOHACHCAlWA, IJIAaBJICHUC, KPUCTAJIJIM3alUuA, KUIICHUC, BJIAXXHOCTb BO3yXa, pa3IMYHBLIC CII0COOBI
Terionepeaayn (TemIONpPOBOJHOCTh, KOHBEKIIHS, N3ITy4eHHUE), arperaTHble COCTOSHUS BEIIECTBA, ITOTJIONICHIE
OHEPruu I1Mpu HCIAapCHUH KXUAKOCTU M BBIACJICHHUC €€ IPU KOHACHCAIIUM I1apa, 3aBUCUMOCTb TCMIICPATYPbI
KUIICHHUA OT JaBJICHUS,

OIMCHIBATh M3yYCHHBIC CBOMCTBA TEJ M TEIUIOBBIC SBICHHUS, HCIONB3Ys (PU3NUECKHE BETMYMHBL: KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSS OSHEpIusi, TEeMIeparypa, yJelbHas TeIUIOEMKOCTh BEIIECTBa, YJAENbHAas TEIUIoTa
IUIABJICHUS, YZAENbHas TeIUIOTa MapooOpa3oBaHUs, yJeldbHas TeIUIoTa CrOpaHus TOIUIMBA, KoddduimeHt
MOJIE3HOTO JICMCTBHS TEIUIOBOTO JBUTATENsl; NPH ONUCAHUM TPABWIBHO TPAKTOBATH (DU3UUECKHH CMBICI
UCTIONIb3YEMbIX BEIMYHH, UX 0003HAYCHUS U €AMHHIIBI I3MEPEHHS, HAXOIUTh ()OPMYIIBI, CBSI3bIBAIOIINE TAHHYIO
(I)I/I3I/I‘IGCKYIO BCJIIMYUHY C APYTUMU BECIIMYNHAMU, BBIYUCIATH 3HAUCHUC (I)I/I?,PI‘IGCKOﬁ BCJIMYHUHDBI,

AHAJIM3UPOBATH CBOMCTBA TECJI, TCIUIOBBIC ABJICHUA U IMPOLECCCHI, UCIOJIb3YA OCHOBHBIC ITOJIOKECHUSA aTOMHO-
MOJIEKYJISIPHOTO YYEHHUS O CTPOSHHH BEIIECTBA M 3aKOH COXPAaHEHUS SHEPIHU;

pas3indyaTtb OCHOBHBIC MMPHU3HAKKU U3YYCHHBIX (1)I/I3I/I'-IGCKI/IX MOI[CJ'ICfI CTpOCHU ra3oB, X(HILKOCTeﬁ " TBEPABLIX
Tel;

MPUBOANTH PUMEPHI MPAKTHYECKOTO HCIOIb30BaHUs (PU3MYECKUX 3HAHUH O TETUIOBBIX SBJICHUSIX;

penIaTh 3a/1a4u, UCIOJIB3Ys 3aKOH COXPaHEHHS YHEPTHH B TEIUIOBBIX MpoIeccax U (JOPMYIIbI, CBSI3bIBAIOLIHE
¢du3nyeckne BETWYMHBI (KOJIMYECTBO TEIIOTHI, TEMIEpaTypa, yAeidbHas TEINIOEMKOCTh BEIECTBa, yJelbHas
TEIJIOTa IUIABJICHUS, YJeNbHas TEIUIoTa MapooOpa3oBaHMs, yIelbHAs TeIUIOTa CrOpaHHs TOIUINBA,
KO9((UIMEHT TOJIE3HOTO JICHCTBHS TEIUIOBOTO JIBUTATENs): HA OCHOBE aHAIM3a YCIIOBHS 33/1a4M 3aIMCHIBATh
KpaTKOC€ YCJIOBHE, BBLIACIIATH (I)I/ISI/I‘ICCKI/IC BCJIIMYMHBI, 3aKOHBI H q)OpMy.]'ILI, HeO6XOI[I/IMBIe AJid €€ peuICHU,
IMPOBOJUTH PACUYCTHI U OLICHUBATH PCAJIBHOCTD IMMOJIYUCHHOI'O 3HAUYCHU A (I)I/ISH‘IGCKOP'I BCJIMYUHBI.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCS:

HCIIOJIb30BaTh 3HAHUS O TCIIJIOBBIX ABJICHUAX B HOBCG}IHGBHOﬁ KNU3HU JIA oOecrieueHnst 0E€30IMaCHOCTH nmpu
oOpaleHur ¢ IpudOpaMu U TEXHUYECKUMH YCTPOWCTBAMH, JJISi COXPAHEHHUsS 3JI0POBbS M COOJIOACHUS HOPM
9KOJIOTMYECKOr0 MOBEICHUS B OKpPY KaoLIel cpelie; IPUBOAUTD IPUMEpPh] SKOJIOTUUECKUX MOCIEACTBHIA pabOTh
HBHFaTeHeﬁ BHYTPCHHET'O CropaHus, TCIIJIOBBIX U FHJIpOB.HeKTpOCTaHHHfI;

pasimyaTb T'paHuIbI IIPUMEHUMOCTHU (1)PI31/IT-IGCKI/IX 3aKOHOB, IIOHUMAThb BC@O6HII/II>'I XapakTep
(dyHIaMEHTaNbHBIX (U3MUECKUX 3aKOHOB (3aKOH COXpaHEHHs JHEPrMM B TEIUIOBBIX IIpoleccax) H
OTPaHMYEHHOCTh MCIIOJIb30BAHMUS YACTHBIX 3aKOHOB;

HAaXOJWTh AJEKBAaTHYIO MPEATI0KEHHON 3a/1aue (PU3NYECKYyI0 MOJEINb, pa3penars npodaeMy Kak Ha OCHOBE
HUMEIOIIUXCSl 3HAHUH O TEIUIOBBIX SABJCHUSAX C MCIIONB30BAHUEM MAaTEMaTH4eCKOro ammaparta, Tak U IpH
HOMOIIY METO/I0B OLEHKH.

3JI€KTpI/I‘leCKI/Ie U MAarHuTHbIC SIBJICHUA
BbINyCKHUK HAYYHTCS:

pacrio3HaBaTb JJICKTPOMAIHUTHBIC SBJICHUA U OOBSCHATHL Ha OCHOBE HUMCIOIIUXCA 3HAaHUH OCHOBHEIC
CBOIICTBAa WM YCiioBUsA TPOTCKAHUA ITHUX SIBJICHUIA: QJICKTpU3alusa TCII, BSaHMOﬂeﬁCTBHC 3apsaoB,
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IEKTPUYECKUH TOK M €ro AeHCTBUA (TEIJIOBOE, XMMUYECKOE, MarHuTHOE), B3aHMMOJEHCTBHE MAarHUTOB,
JIEKTPOMAarHUTHasE MHIYKLUMS, JEHCTBHE MarHUTHOTO IOJII Ha INPOBOJHMK C TOKOM M Ha JBIKYILYHOCA
3apsDKEHHYIO YacTHUILy, NEHCTBUE AIEKTPUUYECKOTO MOJIS Ha 3apsHKEHHYIO YaCTHILY, 3JICKTPOMArHUTHBIC BOJIHEI,
MPSIMOJMHEHHOE pacIpOCTPpaHEHHE CBETa, OTPAKECHHUE U MTPEJIOMIICHHE CBETa, TUCTIEPCHUs CBETA.

COCTaBIIAITh CXEMBbI JMEKTPUUYECKUX LIENCH ¢ MOCIeN0BAaTEeIbHBIM U NapaljIeIbHBIM COEIUHEHUEM IEMEHTOB,
pasnuyas yciIoBHbIE OOO3HA4YEHHUS 3JIEMEHTOB 3NMEKTPUYECKUX LENed (MCTOYHHK TOKA, KIIOY, PE3UCTOP,
peocTar, 1amMIouka, aMInepMeTp, BOJIBTMETD).

HCIONb30BaTh ONTHUYECKUE CXEMbI Ul IOCTPOEHUsS H300paKeHWH B IJIOCKOM 3€pKajlie M COOMparolei
JIMH3E.

OIMCHIBATh U3yUYCHHBIC CBOICTBA TEN M AIIEKTPOMATHUTHBIC SIBICHUS, UCTONB3YS (PU3NUECKUE BEIUYHHBI:
AIIEKTPUYECKUH 3apsii, CHJia TOKa, JIIEKTPUIECKOe HampsbKeHHe, 3JIEKTPHUECKOE CONPOTUBIICHHUE, YCTBbHOE
COIIPOTHMBIICHHE BELIECTBA, pPabOTa JIIEKTPUYECKOrO IIOJsI, MOIIHOCTh TOKa, (OKYCHOE pACCTOSHHE H
OIITHYECKas CHUJa JIMH3BI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, [UIMHA BOJHBI M 4aCTOTa CBETA; IPU ONMHCAHUH
BEPHO TPAKTOBaTh (YU3UYECKUU CMBICI HCHOJIB3YEMBIX BEIUYMH, UX OOO3HAYCHUS W CIMHUIBI W3MEPEHUS;
HaXoIuTh (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEJIMUMHY C IPYTUMH BEIMYMHAMHU.

aHAJIM3UPOBATh CBOWCTBA TEJN, IEKTPOMATHUTHBIE SIBICHUS M IPOLECCHI, UCHOb3Ys (U3NUECKUE 3aKOHBI:
3aKOH COXpPaHEHHUs 3JIEKTPUYECKOro 3apsaa, 3akoH Owma g yvyacTka uenu, 3akoH [[xoynsa-JleHna, 3axoH
MNPSIMOJUHEHHOIO PACIPOCTPAHEHHsI CBETA, 3aKOH OTPAKEHHs CBETA, 3aKOH IIPEJIOMIICHHS CBETa; IPU 3TOM
pa3nuyaTh CIOBECHYIO GOPMYIHUPOBKY 3aKOHA M €0 MaTEMaTH4ECKOE BBIPaKCHHE.

MPUBOAUTD ITPUMEPHI IPAKTHUYCCKOTO UCIIOJIL30BAHUA (I)I/I?:I/I‘IGCKI/IX 3HAHUM O DJICKTPOMArHuTHBIX ABJICHUAX

pemaTh 3aJadd, UCHONb3ys (Qu3nuecKre 3akoHbl (3akoH OMa JuIst yuacTka nenw, 3akoH Jlxoyns-JleHua,
3aKOH MPSIMOJIMHEHHOTO PacHpOCTPaHEHHs CBETa, 3aKOH OTPAKCHMs CBETA, 3aKOH IPEJIOMIICHHS CBeTa) U
(dopMyIbl, cBs3bIBaIOIIME (PU3MUECKUE BEIMUYMHBI (CHIa TOKA, SJIEKTPHUUYECKOE HampsbKEHHe, DJIEKTPHYECKOe
COINPOTHBJICHUE, YACIbHOEC COMPOTUBICHHE BelIeCcTBa, paboTa JIEKTPUYECKOTO IOJsl, MOIIMHOCTH TOKa,
(hoKyCHOE paccTOSIHUE M ONITUYECKas CHJIa JIMH3bI, CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTA
cBeTa, (QOpPMyNBl pacyeTa 3MIEKTPUUECKOTO COMPOTHBICHHUA MpPU IIOCIEAOBATEIbHOM U IapauIeIbHOM
COCAMHEHNH IPOBOJHHMKOB): Ha OCHOBE aHajM3a YCIIOBHS 3aJlaud 3allUChIBaTh KPAaTKOE YCIOBUE, BBIACTATH
(1)I/I3I/I‘IGCKI/IG BCJIIMYHUHBI, 3aKOHBI U (bOpMy.]'II)I, H€O6XOI[I/IMLIC JJ1d €€ peiuCHus, IIPOBOANUTL paCY€Thl U OICHUBATH
peanbHOCTh NOTY4YEHHOT 0 3HaYeHNS (PU3NUECKON BETUUMHBI.

BBINYyCKHHUK MOJYYUT BO3MOKHOCTHh HAYYUThCSH:

WCIONB30BaTh 3HAaHUS 00 3JEKTPOMArHMUTHBIX SIBICHUAX B IOBCEAHEBHOW JKM3HU U1 OOecredeHust
0e30macHOCTH MpH OOpalleHnu ¢ NpUOOpaMM M TEXHUYECKMMH YCTPOHCTBAaMH, AJISI COXPAHEHUS 310POBbS H
COOJIIOZICHUS HOPM DKOJIOTHYECKOTO IMOBEJCHUS B OKPYXKAIOIIEH cpene; MPUBOIUTH TPUMEPHI BIUSHHS
QJICKTPOMAarHMTHBLIX I/I3J'Iy‘-IeHI/II71 Ha )XMBbIC OPraHU3MbI;

pa3nuyarte TPaHMIBl OPUMEHUMOCTH  (PU3MYECKMX  3aKOHOB, IIOHMMAaTh BCEOOIIMII  XapakTep
(dyHIaMEHTaIbHBIX 3aKOHOB (3aKOH COXPaHEHHMs IEKTPUYECKOTO 3apsjia) U OTPaHUYEHHOCTh MCIOJIb30BaHMUS
YaCTHBIX 3aKOHOB (3akoH OMa JJi ydacTka menw, 3aKoH J[xoymnsa-Jlenna u ap.);

HCIONb30BaTh NPHUEMbl IMOCTPOEHHS (PU3MUYECKHX MOZeNel, moucka u (OPMYIHUPOBKU JOKA3aTENILCTB
BBIJIBUHYTBIX THIIOTE3 U TEOPETUUECKUX BHIBOIOB Ha OCHOBE 3MITUPUYECKU YCTaHOBJICHHBIX (DAKTOB,;

HAXOJIUTh aJCKBATHYIO MPEIOKEHHON 3aaue GU3NUecKyl0 MOJIEeIb, pa3peliaTh NpodieMy Kak Ha OCHOBE
HUMEIOIIUXCS 3HAHUH 00 3JIEKTPOMAarHUTHBIX SBJICHUSAX C MCIIOJB30BAHUEM MATEeMAaTHUYECKOIO ammapara, Tak
IIPY TIOMOIIHM METOJIOB OLICHKH.

KBanroBbIe siBJIeHUA
BbInyCKHUK Hay4uTCH:

paCHO3HaBaTL KBAHTOBBIC SIBJICHUS U 06’[)5[CH5[TB Ha OCHOBE€ HUMCHOLIUXCS 3HaHI/Iﬁ OCHOBHBEIC CBOﬁCTBa NJIn
YCJ'IOBI/IH HpOTeKaHI/IFI 3TUX HBHGHHﬁI CCTCCTBCHHAA U I/ICKYCCTBCHHaH paI[I/IoaKTI/IBHOCTB, o-, B- n ’Y-I/IBJ'IyLIeHI/IH,
BO3HUKHOBCHHC HHHeﬁanOFO CHCKTpa I/ISJIyT-IeHI/ISI aToMa,

OIINCBhIBATH I/ISYIIeHHBIe KBAaHTOBBIC SBJICHHUA, I/ICHOHLSYH (1)I/I3I/IT-IGCKI/IG BCIIMYMUHBI. MACCOBO€ YHCIIO,
BapH,I[OBOC qucio, nepno;[ nonypacr[a;[a, 3H€pFI/I$[ (l)OTOHOB; HpI/I OIIMCaHUU HpaBI/IJ'IBHO TpaKTOBaTB (I)PI3I/IIIGCKI/Iﬁ
CMBICJT HCHOHBSyeMBIX BCIIMYHH, UX O603Ha‘ICHI/I${ " CANHUIBI I/ISMepeHI/Iﬂ; HaXO0IUThb d)OpMy.HBI, CBA3BIBAOIIINEC
HaHHYIO (i)I/I3I/IT-IeCKYIO BeJ'II/I'-II/IHy C }IpyTI/IMI/I BCIIMYMHAMH, BBIYUCJ/IATH 3HAYCHHUC (1)I/ISI/IT-IGCKOI71 BCIIMYHUHBI,

aHaJ'II/I3I/IpOBaTI> KBAHTOBBIC SBJICHUA, I/ICHOJ'IBBYH (1)I/ISI/IIICCKI/I€ 3aKOHbBI U HOCTYJ'IaTI)I: 3aKOH COXpaHCHI/IH
BHCPFI/II/I, 3aKOH COXpaHeHI/IH BHCKTpI/I'-ICCKOI‘O 3apsma, 3aKOH COXpaHeHI/IH MacCOBOI'o 4uciia, 3aKOHOMepHOCTI/I
VRIIYYCHUSI W TIOTJIOMIEHUS CBETAa aTOMOM, IIPH 3TOM pas3indaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M €ro
MATEMATHUUYCCKOC BBIpa)KeHI/Ie;

pa3n1/1anL OCHOBHBIC HpI/I3HaKI/I HJ'IaHeTapHOfI MOJCJIN aTOMaA, HYKHOHHOﬁ MOJCJIIN aTOMHOI'O ;mpa;
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MIPUBOJUTH MPUMEPHI MIPOSBIICHHSI B MPUPO/IE U MPAKTHIECKOTO UCTIONB30BAHUS PAINOAKTHBHOCTH, IIEPHBIX

Y TEPMOSIIEPHBIX PEAKIINH, CIEKTPaIbHOTO aHATN3A.
BbInyCKHUK MOJYYHUT BO3MOKHOCTb HAYYUThCS:

WCTIONTF30BATh MOTYYCHHBIE 3HAHUS B ITOBCEIHEBHOW KU3HU NPU 00paIIeHu  C MPUOOPaMH U TEXHUIECKIMH
YCTpOMCTBaMH (CYETUYNK MOHU3UPYIOMINX YaCTHII, JOZUMETD), ISl COXPAHEHUS 3I0POBbS M COOIIOACHUS HOPM
HKOJIOTHUYECKOTO MOBEICHHSI B OKpYIKaroIel cpene;

COOTHOCHTB SHEPIHUIO CBSI3U aTOMHBIX A1ep ¢ Ae(peKToM Macchl;

MIPUBOJUTHh MPHUMEPHl BIMSHUS PAJAMOAKTUBHBIX W3IYyUCHHWH Ha XUBBIE OPTaHU3MBI, MMOHWMAThH MPUHIIHI
NEHCTBHS JJO3MMETPA U PA3JINYaTh YCIOBHS €TI0 UCTIONB30BAHUS;

MMOHUMATh JKOJIOTHYECKUE TMPOOJIEMBI, BOSHHUKAIOIIUE IMPH HUCIOJB30BAHUN ATOMHBIX 3JICKTPOCTAHIIUH, U
ITyTH PEIIeHsI STUX MPOOIIeM, IEPCIIEKTHBEI HCTIOIb30BAHUS YITPABISIEMOTO TEPMOSAICPHOTO CHHTE3A.

JJ1IeMEeHTBI ACTPOHOMMH
BbInyCKHUK HAy4YUTCH:
yKa3bpIBaTh Ha3BaHUs IutaHeT COJIHEYHOM CHUCTEMBI; pa3indaTh OCHOBHBIE MPHU3HAKM CYTOYHOI'O BpAIlIEHUS
3Be3HOro Heba, ABrkeHus JIyHbl, CoHIA U IIIaHeT OTHOCUTEINILHO 3BE3;
MOHUMATh PA3IHYUS MEXKIY T€IHOLEHTPUIECKON U TEOLEHTPUYECKOI CHCTEMaMH MHpa;
BBINYCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCH:
YKa3bIBaTh OOIIKE CBOICTBA M OTJIMYMS IUIAHET 36MHOM IPYNIIbI U IUIAHET-TUTAaHTOB; MajbIX Tesl ColHeuHOH
CHCTEMBI ¥ OOJIBILINX IIJIAHET; T0JIb30BAaThCS KAPTOH 3B€3AHOr0 Heba NpH HAOIIOACHUAX 3BE3AHOT0 Heba;
pa3nu4aTh OCHOBHBIE XapaKTEPUCTHKU 3Be37 (pa3sMep, LIBET, TEMIIEPAaTypa) COOTHOCUThL LIBET 3BE3/bl C €€
TEMIIEpaTypoil;
pa3nu4aTh THHOTE3bl O NPOUCX0KACHUH COMHEYHON CHCTEMBI.

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

7 ki1ace
(68 uacos, 2 yaca B HEJEIIO)
I. Beenenue (4 yaca)

[Ipenmer u MeTompl (U3MKH. DKCIEPUMEHTAJIBHBIN METOJ HM3y4YeHHS NPHUPOABL. M3mepeHue (u3nvecKux
BennunH. [lorpemrHocts n3Mepenus. OOoOIIeHHe pe3ybTaTOB JKcliepuMeHTa. HaOmofieHne MmpocTenmx
SIBIIGHUN W TPOIECCOB MPHUPOJIBI C IOMOIIBI0 OPTaHOB YYBCTB (3peHUs, CilyXa, ocs3aHus). Mcmomb3oBaHue
MPOCTEHIINX N3MEPUTEIBHBIX MPHOOPOB. CXeMaTHIeCKOe M300paKeHHEe OIBITOB. MeTO/Ibl IOydIeHUsT 3HAHUHA
B (usuke. DU3HKa U TEXHUKA.

JlaGopaTopHasi padora.

1.0mpenenenre 1eHbl IeIeHNs U3MEPUTEIHLHOT0 TprOopa.

I1. IlepBoHayanbHbIe CBeAeHNsI O CTPOEHNH BellecTBAa. (5 4acos.)

['umoTe3a 0 MUCKPETHOM CTPOEHWHU BemiecTBa. Monekynbl. HempepbIBHOCTE M XaOTHYHOCTH JBMXKEHUS
gacturl BemiecTBa. Juddysusa. bpoyHoBckoe pBmkenume. Mojenn rasa, XKHAKOCTH W TBEPAOTO Tela.
B3aumoneiicTBue 4YacTul BellecTBa. B3auMHOE NPUTSKEHHE W OTTAJIKUBAaHUE MOJIEKYJ. TpHU COCTOAHMS
BEIIEeCTBA.

JlaGopaTopHasi padora.

2.M3MepeHue pa3MepoB MajbIX TEM.

I11. BzaumopeiicTBue Teu. (22 yaca)

Mexanndeckoe JBrHxkeHHE. PaBHOMEpHOE U HE paBHOMepHoe ABmkeHue. CkopocTs. Pacder nmyTw u BpeMeHH
nBrxeHus. Tpaexkropus. IlpsmonnHeliHoe nBwxeHue. BzaummopeiictBue ten. Muepuusa. Macca. ITnoTHOCTS.
N3mepenne maccel Tena Ha Becax. Pacder maccel m o0bema 1o ero rwiotHoctH. Cumma. Cuiasl B IIpHPOJIE:
TATOTEHUS, TSHKECTH, TpeHus, ynpyroctu. 3akoH ['yka. Bec Ttena. CBsizb MeX1y CHUIION TSDKECTU U Maccod Tena.
HunamomeTtp. CroxeHue IByX CHJI, HalIPaBJICHHBIX 110 OAHOM npsiMoid. Tpenue. Yrpyras aedopmarus.
JInabopamopnsie pabomeul.

3.M3mepeHne Macchl Tella Ha phIYaKHBIX Becax.

4.M3mepenne oobema Tena.

5.0mpenenenre IOTHOCTH TBEPIOTO BEIECTBA.

6.I'panyrpoBanue Ipy>KUHbBI U U3MEPEHUE CHJI JTUHAMOMETPOM.

IV JlaBiienue TBepAbIX TeJl, :KUAKOCTEH U ra3os. (21 yac)
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Hasnenune. OmpiT Toppuderum. bapoMerp-anepona. ATMochepHOe NaBiieHHE HAa Pa3IMIHBIX BBICOTaX. 3aKOH
[Tackamss. CriocoObl yBenMYEeHHWs W yMCEHbBIIEeHWs nmaBieHws. JlaBnenwe raza. Bec Bosmyxa. BoszmymHas
obonouka. M3mepenue armochepHoro nasieHus. Manomerpsl. I[lopmiHeBoit skuakocTHbli Hacoc. lepenaua
JIaBJICHUS TBEPABIMHU TEJIaMH, KUAKOCTAMHU, ra3amu. [[eficTBre )KMIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJO.
Pacuer pnaBneHMs JKMAKOCTM Ha JIHO M CcTeHKHM cocyna. CooOmaromue cocynsl. ApxuMenoBa CHIa.
I'uppaenuyeckuit npecc. [InaBanue Ten. IlnaBanue cynos. BozgyxomnaBanue.

JlabopaTopHnas padora.

7.0mpenenenre BHTATKUBAIOIICH CHITBI, JEHCTBYIOIIEH Ha MTOTPYKEHHOE B )KHIKOCTh TEJO.

8.BrIsicHeHHe yCcloBHIA TUTABaHUS Tella B )KUIKOCTH.

V. Padora u MOIIHOCTb. JDHeprus. (14 yacos.)
Pabota. MommHocts. Oueprus.  Kunermyeckas sueprus. [loTeHumanbHasi sHeprus. 3aKOH COXpaHEHUs
MexaHndecko sHepruu. [Ipocteie mexanusmbl. KIIJ[ mexanusmoB. Peruar. PaBHOBecue cuim Ha peluare.
MowmenT cuibl. Peryarm B TexHuke, ObiTy u mpupoze. [IpuMeHeHue 3akoHa paBHOBECHs pblyara K OJIOKY.
PaBeHcTBO paboT NpHU MCMONIB30BAHIH MPOCTHIX MEXaHU3MOB. «30JI0TOE MPABUIIO» MEXaHHUKH.
JlaGopaTopHasi padora.
9.BrIsicHEHHE YCIOBHSI pABHOBECHUS phlUara.
10.0Ompenenenue KIIJ] npu nogbeme o HaKJIOHHOU INIOCKOCTH.
V1. IloBropenue (2 1)

AHanu3 omuOoK, TOMYIMIEHHBIX B HTOTOBOW KOHTPOIIEHOU padoTe.

8 kaace
(68 uacos, 2 yaca B HEJEIIO)

I. TensioBble siBjIeHus (26 4acoB)

Buytpennss sHeprus. TemnoBoe pasmxkenue. Temmeparypa. Teruonepemada. HeoOpaTumocTs mporecca
terutonepenayd. CBs3b TeMIEpPaTyphl BELIECTBA C XA0TUIECKUM JBIDKEHHEM ero yacTul. CriocoObl N3MEHEHHS
BHyTpeHHel sHepruu. TermonpoBoaHocTh. KoiuuecTBo TemnoTsl. YaenabHass TemIoeMKOCTb. KoHBeKuus.
N3nydenne. 3aKOH COXpAaHEHHsI SHEPTUM B TEIUIOBBIX Mporeccax. IlnaBneHne u kpuctamauzauus. YaenbHast
Tewiora IuiaBneHus. ['paduk mnaBneHus u orBepaeBaHus. lIpeoOpa3zoBaHue SHEPrHUM NPH H3MEHEHHAX
arperaTHoOro COCTOSIHUSI BeliecTBa. lcmapeHue W KOHJCHcalMs. YJelbHas TemoTa MapooOpa3oBaHUs U
KoHzAeHcanmu. Pabota mapa u rasa npu pacmmpenud. Kumenue kuaxoctu. Brnaxxocts Bo3myxa. Termsoble
JBUTATEIN. DHEPrus TOIUIMBA. Y IeJbHAs TEIUIOTa CTOPAHNUS.

Arperatnbie coctosinusl. [IpeoOpazoBanue sHeprun B TEIUIOBBIX ABuraressix. KI1/ termoBoro quratens.
®dponranbHas 1adoparopHas padoTa.

2.CpaBHEHHUE KOJIUYECTB TEIIIOTHI PH CMENINBAHUH BOJBI PAa3HON TEMIIEpaTypBhI.

3.U3mepenne ynenpHON TENIOEMKOCTH TBEPAOTO TeNa.

I1. DaekTpUYecKue IBJIEHUS U JIEKTPOMArHUTHBIE siBjieHust (31 yaca)

OnekTpu3auus Tel. DIeKTpUuecKuil 3apsia. BzaumopeiicTBue 3apsmoB. [Ba BHIa 3IEKTPUUECKOro 3apsiia.
JIMCKpPEeTHOCTh  JNEKTPUYECKOro  3apsiia. OJEeKTPOH. 3aKOH COXpaHEHHMS JJEKTPHUYECKOro  3apsja.
OnexTpudeckoe mojie. dnekrpockorn. Ctpoenue aroMoB. OOBICHEHHE IEKTPUICCKUX SBICHUH. [IpoBOTHIKY 1
HEMPOBOJHUKH AIEKTpUUECTBA. [IeiiCTBHE 2IEKTPUUECKOTO MO HA SJIEKTPUUECKUE 3apsIIbl.

[TocTosHHBIN 3neKkTpuyeckuid TOK. VICTOUHMKHM 3nekTpuyeckoro toka. Hocurenn cBOOOAHBIX 3JIEKTPUYECKUX
3apsA70B B METAJUIAX, KUAKOCTAX U Ta3ax. DIIeKTpUUecKas IeTnb U ee cocTaBHble yacTH. Cuina Toka. EauHunIs:
cwibl Toka. Ammepmerp. M3mepenne cunbel Toka. Hanpsbxkenwe. Enuuuninel HanpskeHus. BonbTMmerp.
N3mepenne HanpsbkeHUs. 3aBUCUMOCTB CHIIBI TOKA OT HAIPSKEHUS.

Compotusnenne. Epwmaumel comporuBieHus. 3akoH Owma is ydacTKa »JJeKTpuueckor memnw. Pacuer
COTIPOTHBJICHHS MIPOBOJHHUKOB. Y IeTbHOE cOnpoTHBIIeHHe. [[pumepsr Ha pacdeT COPOTHUBICHNUS TPOBOTHUKOB,
CWIbl TOKa W HampspkeHus. Peocratel. IlocnenoBarenbHoe W MapajliebHOE COEAMHEHHUE IPOBOJHUKOB.
JIefiCTBUS AIEKTPUUECKOIO TOKA

3akon [[xoynsa-Jlenna. Pabota snekTpuueckoro Toka. MOITHOCTH 3NEKTPHUYECKOTO TOKa. EAuHMIBI paOoThI
IEKTPUYECKOTO  TOKa,  IpHMEHseMble  Ha  mpakTtuke.  CYeTuymk  3JIEKTPUUYECKOM  SHEpruu.
OnekTpoHarpeBaTenbHble NpuOOpel. Pacuer anmekTposHepruu, mnoTpedsisieMol OBITOBBIMH NPUOOpaMH.
HarpeBanue npoBOTHUKOB AIEKTPHUECKUM TOKOM. KOJIHYECTBO TEIJIOTHI, BBIAETSIEMOE TPOBOAHUKOM C TOKOM.
Jlamnia HakanuBanus. Koporkoe 3ambikanue. [Ipenoxpanurenu. MarautHoe nose. MaroHutHoe noJie mpsiMmoro
TOKa. MarHuTHele JWHUM. MAarHuTHOE IMOJIE KAaTyIIKHM C TOKOM. OJIEKTPOMAarHUTbl W HX MPHUMEHEHUS.
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[loctossHHBIE MarHUTH. MarHuTHOE IIOJIé TIOCTOSHHBIX MarHuToB. MarnutHoe mone 3eminu. [leiicTBue
MarHMTHOTO TIOJI Ha TIPOBOJHHK C TOKOM. DJIEKTPUIECKHUI TBUTATENb.

Dponmanvusle 1ad0pamopHvle padomal.

4.CoopKa 31IeKTPpUIECKON el U I3MEPEHNE CHIIBI TOKA B €€ Pa3INYHbIX yJacTKax.

5.3MepeHne HanpsDKEHUS Ha Pa3IMuHbIX yYacTKaX AICKTPUUYECKOH 1eH.

6.PerynupoBaHue CHIIBI TOKA PEOCTATOM.

7.U3mepeHue COnpOTUBIICHHS TPOBOJIHUKA ITPH MIOMOIIH aMIIEPMETPa U BOJILTMETPa.

8.M3Mepenne MOITHOCTH M pabOTHI TOKA B AJIEKTPUICCKOH JTaMITe.

9. COopKka pIIEKTpPOMAarHuTa U MCIIBITAHUE €T0 JICHCTBUS.

10. M3y4yeHne 2JIeKTPUIECKOTO JIBUTATENsl IOCTOSTHHOTO TOKA (Ha MOJICIIN ).

I11. CBeToBble siBjieHus. (10 yacos)

HcTounnku cBera.

[IpsimonmHEEiHOE pacmpoCTpaHEHHe, OTpaXeHHe M TpenomieHne cBera. Jlyd. 3akoH OTpakeHHsS CBeETa.
[Tnockoe 3epkano. JIunza. OnTudeckas cuia JUH3EL. M300paxkenue gaBaemoe nuH30i. M3mepenue GpokycHOro
paccrosiHus cobupartorei mrua3bl. Onrrdeckue npubdopsl. ['ma3 u 3perne. Ouky.

@ponmanvusle 1a00pamoprvle padbomal.

11.13yuyeHne 3aKOHOB OTpaKEHUs CBETa

12.HabnroneHne sSIBICHUS IPETIOMIICHHS CBETa

13.Ilony4yenne n300pakeHus IPY TTOMOIIN JIMH3EIL.

Pe3eps -2uac

IV. oBTopenue (1 4)

9 kacc

(102 yacos, 3 yaca B HezIeINIO)

I. 3akoHbl B3anMoaelicTBHS ¥ IBHKeHHUsI TeJl. (36 yacoB)

Marepuanbnas Touka. Tpaekropus. Ckopocts. Ilepememienue. Cucrema orcuera. OnpeneiacHue KOOpaAUHATHI
IBIDKyIIeTo Tena. [paduku 3aBUCMMOCTH KHHEMAaTHYECKMX BEIMYMH OT BpeMeHH. [IpsmonuHeiHoe
paBHOYCKOpeHHOe ABmKeHHE. CKOPOCTh PaBHOYCKOPEHHOTO IBIKEHH. [lepeMelnieHre npu paBHOYCKOPEHHOM
nerkeHnd. OnpeeneHue KOOpIMHATH ABIDKYIIETro Tena. ['paguku 3aBUCUMOCTH KHHEMATHYECKUX BEJTUYHH OT
BpeMeHH. Y ckopeHue. OTHOCHTEIbHOCTh MEXaHUYECKOTO ABIKEeHHUs. MIHepuansHas cucremMa oOTcyera.
[epsriii 3axkon HetoroHa. Bropoii 3akon Herotona. Tperuit 3akoH HpioTona. CBOOOHOE mMajeHUe 3aKOH
Bcemupnoro tsrorenus. KpuBonuHeitHoe nBrmxkeHne J[BmKeHHE MO OKPYKHOCTH. VICKyCCTBEHHBIE CITyTHUKH
3emnn. Paketsl. WMmynbc. 3akoH COXpaHEHHsS UMITyJbca.  PeakTUBHOE [BHXKEHUE. JIBMDKEHHE Teia
OpOILICHHOTO BEPTHUKaIbHO BBepX. [IBIKeHHE Tena OpOIEHHOro IMOJ YIioM K TOpH30HTY. JBMkeHue Tena
OpOIIIEHHOT0 TOPU3OHTANBHO. Y CKOpPEHHE CBOOOTHOTO TIa/IeHUs Ha 3eMIle U IPYTHUX TUIaHEeTax.

Dponmanvusvie 1ad6opamopHsle padomol.

1. UccnenoBanue paBHOYCKOPEHHOTO JABIKEHHS 0€3 HAUYaIbHOW CKOPOCTH.

2.M3Mepenune yCKOpeHus: CBOOOTHOTO TIa/ICHUSI.

I1. Mexanuveckne koJie0anus 4 BOJHbI. 3BYK. (15 yacoB)

Mexanndeckue konebanus. Amrunryaa. [lepuon, yacrora. CBoOoaHbIe KosieOanus. KosieOaTeIbHbIE CHCTEMBI.
MasTHUK. 3aBHCHMOCTH TIEpHO/Ia U YaCTOTHI HUTSHOTO MasTHUKA OT JUIMHBEI HUTH. [IpeBpaliienrne sHepruu mpu
KoJie0aTeIbHOM JBH)KCHHHU. 3aTyXawlnue KojicOaHus. BuiHyKIeHHbIC KojeOaHHs. MeXaHUYECKHE BOJIHBI.
Jmuna BosHbl. [IpojonbHble W TonepedHble BoMHBL. CKOPOCTH paclpoCTpaHEHHs BOJNHBL. 3BYK. Beicota u
TeMOp 3ByKa. ' pomMkocTs 3Byka/ Pacnipoctpanenue 3Byka. CkopocTb 3Byka. OTpaskeHue 3ByKa. Jxo0. Pe3oHanc.
®dponTansHas 1abopaTtopHas padboTa.

3.HccnenoBanne 3aBUCHMOCTH TIEPHO/Ia U YaCTOTHI CBOOOTHBIX KOJIEOaHUH MaTeMaTHIeCKOro MasTHHKA OT €ro
JUIAHBI.

I11. DaekTpoMarHuTHbIe siBJeHuUs. (24 yaca)

JlelicTBrie MarHUTHOTO TIOJS Ha JIeKTpUdeckue 3apsyibl. ['padudeckoe n300pa)keHWE MArHUTHOTO TOJIS.
Hanpasnenune Toka u HampaBieHHe €ro MarHUTHOTO nojs. OOHapyKeHHe MarHUTHOT'O TOJIS TI0 €T0 JACHCTBHIO
Ha anekTpuuyeckuil Tok. [IpaBmiio neBol pykn. MarHUTHBIM NMOTOK. DJIEKTPOMAarHUTHas MHAYKIWS. SIBIeHUE
3JIEKTPOMATrHUTHOW UHAYKIUU. [ToyueHre nepeMeHHOT0 AIEKTPUUECKOT0 TOKA.

OnekrpomarHuTHoOe mnoje. HeogHopoiHOE M HEOTHOPOIHOE TToJie. B3anMOCBS3b AIIEKTPUYECKOTO U MArHUTHOTO
nojie.  DJIEKTPOMarHUTHBIC BOoJMHBL. CKOpOCTh  PacHpOCTpPaHEHHMS  3JIEKTPOMATHUTHBIX  BOJIH.
ONEeKTPOABUTATENh. DIEKTpoTreHepaTop. CBET — IIEKTPOMAarHUTHAS BOJTHA.
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®poHTanpHas labopaTopHas paborta.

4.M3y4yenne SBICHUS SIEKTPOMATHUTHON HHTYKITHH.

I V. Crpoenne atoma u aroMmHoro siipa (20 yacon)

PagnoaktuBHOCTE. AJbha-, OeTTa- 1 ramma-u3irydenue. OmbBITH 0 paccenBaHuIo anbga-dactuil. [Imanerapaas
Mozens aroma. AtomHoe siipo. IIporonHO-HeWTpoHHAs Moenpb sapa. MeToapl HAONMIOACHUS W PETUCTPAIIH
yacTULl. PaanoakTUBHBIE NpeBpallieHus. DKCIepUMEHTalbHbIe METObl. 3apsa sapa. MaccoBoe uducio sapa.
Anepusie peakiun. Jlenenue u cunres saep. CoxpaHeHHE 3aps/ia U MacCOBOTO YHCIA MPHU SIIEPHBIX PEAKLUAX.
OTKpBITHE IPOTOHA U HEUTPOHA. SlmepHBIe CIITBL. DHEPTHUS CBSI3W YaCTHI] B SJIPE.

Oneprus cBszu. Jedekt Macc. Beigenenue sHepruu npu AelNeHUN W cUHTE3e siep. Mcmonp3oBanue saepHOi
sHepruu. Josumerpus. Snepusiii peaktop. [IpeoOpasoBanue BHyTpeHHell sHEpruu siaep B IEKTPUUECKYIO
SHEpruto. AToMHas sHepreTuka. TepMosaepHble peakiiui. buonornyeckoe nelcTBUE paaralluy.

OpoHTanbHas labopaTtopHas padbora.
5.W3yyenue neneHus aapa atoma ypana o GoTtorpaguu TPEKOB.
6./3y4eHne TpeKkoB 3apsKEHHBIX YACTHIL ITO TOTOBBIM (hoToTpadusim.
V. Ctpoenue u 3Boawonus Beesiennoit (5 yaco)
Cocras, crpoenue u npoucxoxaenne CoaHedHoi cucreMsl. bonbime Tena ConHevHoW cucTeMbl. Masble Tena
Conneunoit cuctemsl. Ctpoenue, n3inydaenue u sBomorus Connia u 38e31. CTpoeHue U 3BOIIONHS BeeneHHO.
V1. IToBropenue (5 1)

KaHeHI[apHO'TeMaTI/I‘{eCKOG INIAHUPOBAHUE 7 KJacc.

Ne | Jlara | HaummMeHOBaHHe TeMBbI Koa-Bo HUcnoab3oBanue Mpumeyanue
n/n 4acoB 000opy10BaHusA
Beenenmne 4
1/1 ®dusuka — Hayka O 1 § 1-3, 3ammcare B TeTp
IIpUPOJIE. Hexotopsie JBa-TpU IpuMepa Qus.
¢busznveckue - TEPMHHEIL. SBJICHUA,
HaGnroneHus 1 onbIT.
Ha0J110/1aeMBIX B
npupojae. 3ajauud U3
coopuuka Nel,2,5.
2/2 @dusnuecKkue BeIUYHHBIL. 1 § 4; BBINOJHUTH 3a7aHUE
N3mepenue ¢uznueckux B KoHLEe § 4, ymp. Nel
BEJIMYUH.
3/3 Tounocts U 1 JIuneiika, 1eHTa § 5,6 BBIIOMHUTHL 3al. B
MOTPEUIHOCTb MepHas, KoHIle § 5,6 3amOJHUTH
U3MEPEHUM. M3MEPHTEIBHEIH Ta0JIMIly  COCTaBJICHHYIO
LHIMHID, Ha ypoke. Haiitu B
TCPMOMETD, WHTEPHETE PAaCCTOSHUE OT
JATYNK
TeMmepaTypsI 3emimn 1o Comnia, ooIee
KOJIMYECTBO KIIETOK
YyeJIoBeKa W JAUaMeTp
BOJIOCA, 3amucarb  3TU
3HA4YEeHUs B CTaHJAPTHOM
Buae. IloaroTroBUTBCI K
nabopaTopHOI pabote
Nel.
4/4 JIaboparopHast ~ pabota 1 Jlunelika, IeHTa ITosToputs §1-5. Pemmrs
Nel «Omnpenenenne neHsl MepHasi, U3MepH- | 3amauu: 1.OnpeaenuTs
JEJIEHUS LIKAJIBI TEBHbIH 11~ LIEHy JEIEHUs JMHEUKU
U3MEPUTENTHHOTO JIMH]D, TCPMO- MMelolleiics y Bac JoMa U
npubopa» METP, JIaTHHK npenen  e€  HM3MEpeHHs.
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TEMIEPATYpPhI

N3MmepbTe ¢ €€ moMonipo
BBICOTY 4YaillHUKa, IJTUHY
MOOWIbHOTO  TesedoHa.
PesynbraTel 3anummure B
TETp c y4eToM
IIOIPEIIHOCTY HU3MEPEHUM.
2. CocraBpTe TaONMUILY, B
KOTOpPOH B OJWH CTONOEI

BIIMICAHBI: BBICOTA
JICCTHUIIBI,
MPOJIOTIKATENBHOCTh

ypoKa, Temieparypa Tena
co0aku, BeC TMaKera ¢
caxopom. B gap cronben
BIIUIIUTE  MPUOOpBL, C
MOMOIIIBI0  KOTOPBIX  3TO
MOKHO  H3MEpUTh. 3.
Hcnons3ys WHTepHer,
3anuimMTe B TEeTp. (HE
Oonmee 6 TIPEIITIOKCHHIN)
JIOCTIDKEHUST B 00JacTH

HayKH YUYEHBIX:
JlomoHOCOBa, lammnes,
Koponesa. 4. Onpenenure
LEeHy JleJIeHUs

Tpa"cnoprupa. Haueprure
IIPOU3BOJIBHBIM ~ Yyroll H
U3MEPBTE €T0.

IlepBoHayajbHBIC CBEICHUS O 5
CTPOCHHMH BeIIECTBA
5/1 Crpoenue BeIIeCTBA. 1 Kommnberorep, ™u- | §7-9 , 3amanue B KoOHIE §
Monekyibl. Kpockorm  Ouono- | 9, moaroroButhes k JI/P
bpoyHoBCKOE ABUKEHHUE. rudyeckui,  kams | Ne2
MOJIOKa,  pa30aB-
JIEHHOT'O BOJIOU
6/2 ®poHTanbHas 1 IToBTOPUTH § 7-9,
naboparopHass ~ pabota Odopmuts 1abopaTopHyIO
«3mepeHne  pazMepoB paboTy, CBEpHUTH BBIBOJIBI,
MaJIbIX TEJ» clelaHHble B pabore, C
MaTepuaioM naparpada.
7/3 Hudbdyzus. 1 § 10, 3anauu: 1.
B3aumopencreuii OnvHAKOBBI MOJIEKYJIBI B
MOJIEKYII. ropsiueM Koge u

XOJIOMHOM  MHHEPAIBHOMN
Bome? 2. Ilouemy B
ANEKTPUUYECKOM YailHUKE
YKa3bIBAETCS  MaKCUMyM
€ro HamoJICHUS, XOTSI B
HEM €CThb MECTO JJIsg
Boabl? 3. Ecim kanHyTh
KamnejabKy pPacTUTEIbHOIrO
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Macjla Ha IIOBECPXHOCTH

BOJbl, TO OHA Ha4HET
pacTekaTbCsl. Kakyro
HAaWMEHBIIYIO  TOJIIUHY

MOJKET MMETh €€ IIeHKa?
§11, 3amanue B koHIe §11,
3amaun: 1. [Touemy
BBEIMBITBIC TOpsSiUEH BOAOU

CTaKaHbI HeNb3s
BCTaBJIATh OJIUH B
JpyTrou? 2. [Tocne
KyIaHus Ha Tene

OCTAIOTCS KaleJIbKH BOJIBI.
OOmpsicHUTE TOYEMYy 3TO
IPOHUCXOJIUT.

8/4 ArperartHbie 1 § 12, 13. 3aganue B KOHIIE
COCTOSIHUSI §13. «IIpoBeps cebs»
BEIIIECTBA.
9/5 [ToBTOpeHue n 1
00o00meHue
OCHOBHBIX
MOJIOKEHUN TEMBbI
«IIepBoHayanbHbIE
CBEJICHUS O
CTPOCHHUHU BEILIECTBA»
B3aumopeiictBue Tesa 22
10/1 MexaHn4eckoe 1 IlITaTus nadopa- § 14,15. Yp.2. 3ananus B
JIBIOKCHUE TOPHBINA, MEXaHU- | KOHIIE
4ecKasi CKaMbs, § 14,15
OpyCOK JiepeBsiH-
HBIH, DJIEKTPOH-
HBIU CEKYyHJIOMED
C JaTYUKaMHU,
MarHuTOYIpaB-
JIsieMbIE TePKO-
HOBBI€ JTATYHUKHU
CEeKYHJIOMepa
11/2 CkopocTb. Enuanusr 1 § 16.Ynp.3.3ananne B
CKOpPOCTH KOHIIE § 16
12/3 Pacuer yTU u 1 § 17. pr 4.3amanue B
BPEMEHH JIBHIKEHUS. Komme § 17
13/4 I'padu mytu u 1
CKOPOCTH
PaBHOMEPHOTO
MPSMOJIMHENHOTO
JIBHKCHUS.
14/5 Pemenne 3amau 1
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Ha pacuer

cpenHeu
CKOpPOCTH
15/6 Unepys. 1 § 18, 19. Ymp. 5. 3ananue
B KoHIIE § 18
16/7 Macca Ttena. M3mepenue 1 § 20, 21. Ymp. 6.
MaccChl TeJla Ha Becax. 3anamue B KOHIE §
21.ITogroroBuThCS K
JI/P
17/8 JlaboparopHast pabota 1 HaGop ten pas- 3amaun Nel40,148,149
«3mepenue MacCChI HOM MacCCBhl,
Te€lla Ha pPbIYAXKHBIX, SJICKTPOHHBIC BE-
SIIEKTPOHHBIX BECAX) ChI
18/9 [InoTHOCTH BellecTBa. 1 § 22. Vnp.7. 3apganue B
KoOHIIE § 22
19/1 Pacuer macchl 1 00beMa 1 § 23. Vop.8. 3amanue B
0 TeJa Mo €ro MIOTHOCTH. xomre § 23
[ToaroroBuThCS K
nabopaTopHBIM paboTam
20/1 JlaGopatopHble pabOThI « 1 HaGop Ten pas- 3amaun Nel57,170,172
1 W3mepenune oobema HOW MacChl, MEH-
Tenay, «OnpeaeneHue 3Yypxa, 3JICKTPOH-
IJIOTHOCTU TBEPJIOTO HBIC BCCHI
Tenay.
21/1 Pewenue 3anau 1 IToBTOpUTH TEMBIO
2 «MexaHnueckoe
JIBUKECHHEY, «Maccay,
«IInoTHOCTH  BEIIECTBAY.
Pemute  3amaum Nel66,
173,174,179
22/1 Kontponbnas pabora Nel 1
3 «[1moTHOCTH BemiecTBa»
23/1 Cuia 1 § 24
4
24/1 SBnenue TATOTEHUS. 1 § 25. Vmp. 9. 3amaum
5 Cuna Tsxectu. Cuna Ne205, 206, 211
TSOKECTH  HA  JPYTHX
MJIaHeTax.
25/1 Cuna 1 [lratuB c¢ kpene- | § 26. 3amaun Ne
6 YIPYTOCTH. KoM, Habop Tmpy- | 222,224,225
3akon ['yka. KuH, Habop by
30B, JUHEelKa,
JUHAMOMETD
26/1 Bec Tena. 1 § 27,28,29. VYmp. 10.
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8 [ToaroroBurs
Mpe3eHTAlMI0 TI0  TeMe
«CoJlHeUHast cUCTeMay
2711 HuHamomerp. 1 JluHAMOMETp C § 30. Vmp.11.
9 ©poHTaNbHAA MpeesioM u3Me- 3amaun Ne233, 234
naboparopnas pabora
«'pagynpoBanue penns 5 H, mpy-
NPY>KUHBI U K3MEPEHUE KUHbI Ha TTaH-
CHUJIBI TPEHUS C mieTe, Tpy3sl
[TIOMOUIBIO Maccoit mo 100 r
JTUHAMOMETPAY
28/2 Cnoxenue IByX — CHlL, 1 [lItaTus, peryar, § 31. Ynp. 12. 3agaun
0 HaIPaBJICHHBIX 10 OJTHOMN TUHEHKa, 1Ba No226.243
IPSAMOA. OJMHAKOBBIX I'Py- ’
PaBHOIEHCTBYIOIIAS CHIL. 3a, /1Ba O1ioka,
HUTb HEPaACTSKH-
Masi, JIMHEeHKa
HU3MEpHTEIIbHAS,
JIMHAMOMET]
29/2 Cuna TpeHus. 1 JlepeBsHHBII § 32,33, 34. Yup. 13.
1 OpyCOK, Habop
rpy30B,  MEXaHH-
qgeckas CKaMbI,
JTMHAMOMET]
30/5 Kontponbnas padora No2 1
«Cunbi»
31/2 Ananus OIIMOOK, 1
2 JOTYILIEHHBIX B
KOHTPOJIBHON paboTe.
JlaBJieHHe TBEPABIX TeJ, JKUAKOCTel U 21
ra3os.
32/1 JlaBneHue TBEPAOTO TEa 1 § 35, 36.
Yup.14(1,3,4), 15.
3anauu B KoHIIE § 35 u
§ 36(1,3)
33/2 JlaBneHue rasa. JlaTuuk nasne- | § 37,38. 3amaHue B KOHIIE
[Tepenaua JIaBIICHUS 1 HUd, wWTatuB, pa- | § 37, 38ymp. 16. 3amaum
JKUJKOCTSIMM. 3aKoH ooyas éMmkocTb, | Ne 307, 309
[Tackans TpyOKa, THHEHKa
34/3 Pacuer JTaBJICHUS § 9,40. Yap. 17. 3ananue
JKUJIKOCTM Ha JHO W 1 B KoHIIe § 40.
CTEHKH COCY/Ia.
35/4 Pemenne 3agad mo Teme 1
«/laBieHne B KUIKOCTH
u rase. 3akoH [lackamns.
36/5 Coobmarommecst Cocyabl § 41. Ynp. 18 3aganwus 1-3
1 B KoHIle § 41
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37/6 Kontponbnas padota Ne3 1
«/laBiieHHE TBEpABIX TEIl,
KHUJKOCTEH U ra30B»
38/7 Bec BO3/yXa. § 42, 43. Vop. 19, 20.
ATmoc(epHoe naBiieHue 1 3anaHue B KoHIIE § 42.
39/8 N3smepenne § 44. VYop. 21(1,3,4).
aTMOC(EpPHOTO 1 3aganue B KoHIE § 44.
JIaBJICHUSL. OmnbIT
Toppuuennu
40/9 BapomeTtp-anepou. § 45, 46. Ynop. 22, 23.
ATMocdepHOe naBieHUE 1 3ananue B KoHIIE § 46.
Ha pa3HbIX BBICOTAX.
41/1 ManHoMeTpBbl. § 47.
0 1
42/1 [TopuaeBoi 1 § 48,49. Ynp. 24, 25
1 KUKOCTHBIN HAacocC.
l'unpaBnuueckuit mpecc.
43/1 JleicTBUE KUIKOCTH U 1 § 50. TToBTopuTs § 49
2 ra3a Ha MOTPY)XEHHOE B
HUX TeJIO.
44/1 3akoH Apxumena. 1 § 51. Vmop. 26 (1,2,5,6).
3 [ToaroroBuThCA K JI/p.
45/1 ®ponTanabHas 1 Junamomerp, [ToBTOpUTH § 51.
4 nabopatopuast ~ pabora mratuB yHuBep- | 3agauum Ne 430,431
«Onpenenenune } cambHbIi,  Mep-
BBITATKHBAIOIICH  CHITHI, .
. N HBIH UIAH]IP
JENCTBYIOLIEH Ha
TTOTpyKEHHOe B (Mensypia), rpy3
JKUIKOCTD TEJIO. OUIAHAPAYCCKAN
U3 CTalmu, Tpy3
UIHHIPUYECKUAN
U3 AITIOMHHHEBO-
O CIUIaBa, HUTh
46/1 [TnaBanwue Temn. 1 § 52. VYmp. 27(1-3).
5 3ajanue B KOHIE § 52
47/1 [1naBanue cyaos. 1
6
48/1 Pemenue 3agau no teme 1 [ToBTOPUTH § 52.
7 «IL1aBanue Tem» 3amaun No 434, 437,
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[ToaroroBuTHCA K 11/p.
49/1 ®ponranbHas 1 Juramomerp, [MoBroputs § 51, 52.
8 nabopartopHast pa60Tﬁl mrTaTuB yHHBEp- | 3amaum Ne 435,442
«BprsicCHEHHE  yCIIOBHM CallbHbIH,  Mep-
TJIaBaHUS Tena B .
YKUJKOCTH HBIH HUTHHAD
50/1 BoznyxoriaBanue 1 § 53, 54. Vnp. 28, 29.
9 3ananue B KoHIe § 53.
51/2 [ToBropenue u 1 [MosToputs § 51-54.
0 obobuwenne TeM 3amaun Ned30, 431, 434,
«ApxumenoBa CHJIaY, 435, 437, 442
«IInaBanue Ten»
52/2 KonTponbras padorta N4 1
1 «ApxumenoBa cuIa.
IInaBanue Ten»
PaGora u MomHOCTb. JHEpPrUs. 14
53/1 Mexannueckas pabora. 1 § 55. Vmp. 30 (1,2)
Enunuie: paboTsl. 3ajaHKe B KOHLE § 55.
54/2 MormHocts.  Enunuiip 1 §56.  ymp.  31(1,4-6).
MOIIIHOCTH. 3agaHue B KOHIIE § 5
55/3 DHeprusi. 1 § 66, 67. Yuop. 34(4).
[ToTeHuanpHas u 3amaun Ne627-629.
KHUHETUYeCKasi DHEPTUSL.
56/4 [IpeBpamienne  0IHOTO 1 § 68. VYmop. 35. 3anmaga
BHUA MEXaHUYICCKOU Ne634.
SHEPIUU B IPYroi.
57/5 KonTtponbHas pabora Ne5 1
«Mexanuueckas paboTa.
MomHoCTb. DHEpPrus»
58/6 [IpocTeie  MeXaHHU3MBL. 1 § 57, 58. 3amaun No564,
Prruar. PaBHOBecue cun 568, 571
Ha pblyare.
59/7 MowmeHnrt cuibl. Peraaru B §59. 3amaun Ne572-574.
TEXHUKE, OBITY u 1 TToAroTOBKA K J1/p
MIpHUPOJIE.
60/8 ®poHTaNbHAsA Ppruar ¢ kpemne- | § 60. IloBroputs § 59.
nabopatopHas  pabora 1 HUSMU I Tpy- | Ymp. 32
«BplicHeHHe  ycioBuUA 30B, Habop rpy-
PAaBHOBECHSI pbI4ara 30 o 100
JTUHAMOMETD
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61/9 broku. «3010TOC 1 [ToaBuxXHBIII u|§ 61, 62. Yop. 33 (1,2,5).
[IPaBUJIO» MEXaHUKH HEIOABUKHBIN 3anaHue B KoHIIE § 62.
0J10KH, Habop
Ipy30B, HUTh, IU-
HAMOMETp,  IUTa-
THUB, JTUHEHKA
62/1 LlenTp TsKecTH TeEna. 1 § 63. 3agaua: OnpenenuThb
0 OEHTP TSDKECTH 3aKJIaJKu,
KOBpHUKa JJISl MBIIIH, JUCT
KapTOHa.
63/1 VYcenoBust paBHOBECHs 1 § 64. 3amaun Ne607, 608,
1 TeJ. 611, 314, 615.
64/1 KIIJ mnpocteix 1 § 65, 3amaun Ne 598-601
2 MEXAHH3MOB MOATOTOBUTKCS K JI/P.
65/1 ®ponTanbHas 1 [Irarus, [ToBTOpUTH § 57-65
3 nabopatopHass ~ pabora MEXAHMIECKAL
«Onpenenenune KI1JI npu CKaMBbsi, GPYCOK C
noeMe Tena o
HAKJIOHHOM TJIOCKOCTH KPIOTKOM,
JIuHelika, Habop
Tpy30B,
JTUHAMOMETD
66/1 O06o0mmenue u 1
4 IOBTOPCHUEC
67/1 KontponbHast pabora Ne 1
) 6 «HUtoroBas
KOHTpOJbHAst paboTa
68/1 Ananms OIITHOOK 1
6 JOTYILIEHHBIX B
WTOTOBOM KOHTPOJIBHOU
pabote
KanennapHo-temaTnueckoe njiaHupoBaHue 8 kiacc.
Ne | Jlata Conep:xanue(TeMa ypoka) Hcnonb3oBanue IIpumeyanue
/11 000pyaOBaHMSA
TenJioBble siBJeHUs1 (26 4acoB)
1 TemtoBoe nBrmxenue. Temneparypa. JlaGopaTopHbiii §1
TCPMOMETP, JaTYUuK
TEMIEPATyphl
2 BuyTpenusis sueprusi. JleMoHcTparus §2, ynp.1
3 Cnoco0Obl M3MEHEHUsT BHYTPEHHEH «3MeHEHNE §3, ynp. 2
SHEPruu Tena. BHYTpEHHEH

JHEPTrUu Tela MpHu
TPEHUU W  yJapey:
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JaT4UK
TEeMIIepaTyphl,  JBE

JIOCKH, JIBE
CBUHIIOBBIE ia-
CTHUHKH, MOJIOTOK
4 Bune! Ternonepenayu. §4, ynp. 3
TermnonpoBoAHOCTb.
5 Konsexkius. I/I3Hy“IeHI/IC. HGMOHCTpaHI/IH §5, §6, ynp4,5
«lTormouienue
CBETOBOW 3HEPTUN»:
JIBa JJaTUYMKA TEMIIE-
paTypsbl, JIamIia, JUCT
O6emoi  u  uépHOU
Oymaru, CKOT4
6 KonuuecTtBo TemnoTsl. Equnutibt §7, §8, ynp. 6,7
KOJIMYECTBa TEIUIOTHI. Y IeibHAas
TENI0EMKOCTb.
7 Pacuer konmyecTBa TEIIOTHI, §9 , ynp.8
HEO0OXOIUMOTrO JIJIsl HATPEBaHUS Tela
WM BBIAEIISIEMOTO UM IPU
OXJIKICHUH.
8 ®ponTanbHas JadopaTopHas padora | JJaTumk [ToBTOpUTH §9
Nel. «CpaBHeHHe KOJIN4YeCTB TeMIEpaTypsl,
TeIUIOTHI MPH CMEIIUBAHUM BOIbI TEPMOMETD,
pa3Hoii TeMnepaTypbi». KaJIOpUMETP,
MEpHBIN LUIUHID
(Mensypka),
nabopaTopHble
CTaKaHbl, Topsiuas u
XOJI0/IHasl BOJIA
9 YpaBHeHHE TEIUIOBOTO OaiaHca. §9,
10 JlabopaTopnast paGora Ne2. HMatuuk  Ttemnepa- | Ne715,716,720,730
«H3MepeHne yaeabHOH TYpbl, = TEPMOMETD,
TEeIJIOEMKOCTH TBEPAOIo TeJjay. KAJIOPUMETP,
ropsiyas MXOJIOJHas
BOJIa, MEPHBIM LH-
JUHApP, Tpy3 I1U-
JIMHIPUYECKU I C
KPIOYKOM, HUTB,
JJIEKTPOHHBIE BECHI
11 DOHeprus TOIMBa. Y IeabHas TemIoTa §10, ynp.9
CTOpaHHsI.
12 3aKOH COXpaHEHUs U IPEBPALLECHUS §11, ynp.10
SHEPTrUU B MEXAHUUYECKHUX U TEIIOBBIX
npoleccax.
13 KonTpoubnas pabora Nel no teme:
«TenioBble sIBJIEHUS».
14 ArperatHble COCTOSIHUSI BEIIIECTBA. §12-14, ynp.11

IInaBneHue u oTBEpIEBAHNE

KPpHUCTAITNINYCCKUX TCJIL.
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15

['paduk nnaBieHus U OTBEpACBAHUS
KPUCTAJUIMYECKUX Tel. Y IeNbHas
TEIUIOTA TIaBJICHUS.

Jlemonctpanust Ne 1.
«Onpenenenue
YAEIbHOMN TETUIOTHI
[UIaBJICHUS JIbIa». JaT-
MUK TEeMITepaTyphl,
KaJIOPUMETP, COCYI C|
TAIOILIUM JIBJIOM, COCY/T

c BOJIOM, JJICK-]
TPOHHBIC BECHI.
Jlemonctpanust No 2.
«ObpazoBaHue
KPUCTAJIIOBY:
MUKPOCKOII, TPOOHpKa
c HACBIICHHBIM
pacTBOpOM
TBYXPOMOBOKHCIIOTO

AMMOHMN:, IIPCAMCETHOC

§15, ynp.12

CTEKJIO,  CTEKJISTHHAs]
rmajouka
16 Pemenue 3agau no reme «IlnaBnenue
TED»
17 Hcnapenue u KoHAEHCAIHS. JleMoHCTparms §16-17, ynp.13
HaCBII_IleHHHﬁ u HeHaCBIH_[CHHHﬁ map. «I/IcnapeHI/Ie CIIpTa:
MaT4YuK TEeMIIepaTyphl,
MpoOupKa, JI- CTOYKY
Oymary, PE3UHKH,
pa3HbIC CITUPTHI
18 Kumnenue. Y geapHas Temiora JleMoHCTpaIus §18,20, ynp.14(2,4),
apooOpa3oBaHUsI. «W3yuenne mponecca ynp.16(4,5)
KUTICHUS BOJIBI»:
IMaTINK TeMIepa-
TYPBI, HITaTUB
YHUBEPCAJIbHBIN,
KOoJ10a CTEKJITHHAS,
CITUPTOBKA,
MOBapeHHas COJIb
19 BrnaxxHocTh Bo3yxa. Crioco0sl Jlatunk temmnepatypsl, §19, Ne800,803,839
OTIpe/IeIICHUs BIAKHOCTH BO3TyXa. TEPMOMETP, MApPJIs, CO-|
®poHTanbHas 1aboparopHas padboTa CyIl C BOJOU
No3 «M3mepenune BIaKHOCTH BO3IyXa»
20 Pemenue 3amau mo teme: «ArperaTHbie Ne779,787,795,827
COCTOSIHHSI BEIIICCTBAY»
21 OOBsicHEeHHE arperaTHBIX COCTOSTHHI Ne864, 867, 838,842
BEII[ECTBA HA OCHOBAaHUU aTOMHO-
MOJICKYJISIPHOTO CTPOCHHUS
22 JlBurarenb BHYTPEHHETO CTOpaHHsI §21,22
23 [TpuHIMI OeHCTBUS TEIIIOBOM §23
mamuHbl. [TapoBas TypOuHa.
24 KIIJI TermoBoro aBurarters. §24
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Pemenue 3agad mo reme «Haxoxxkaenne
KIIJI renmoBoro aBuraress»

Ne783,794,824

26 KonTposbHnas pabora Ne2 no reme:
«/3MeHeHHe arperaTHbIX COCTOSTHU I
BellleCTBAY.
\ JJIeKTPUYECKHE U YJIEKTPOMATHUTHBIE siBJeHus (314)

27 Onektpuzanus ten. Bzaumopaeiicteue §25,Ne892,894,895,
3apsKeHHBIX Tell. J[Ba poja 897
IEKTPUYECKUX 3aps0B. DIEKTPOCKOIL.

28 DIIEKTPUUYECKOE TTOJIE. §26,27, yrip.19,Ne907

29 JlenuMocCTh 3JIEKTPUYECKOTr0 3apsa. §28,29, ynp.20
OnekTpoH. CTpoeHHe aTOMOB.

30 OO0BsiICHEHUE IIICKTPUUCCKUX SBJICHUM. §30,31, Ymp.21

31 Dnektpuueckuit Tok. Mctounuku §32,33
AIEKTPUYECKOTO TOKA. DJICKTpUUECKas
IIENb ¥ €€ COCTABHBIC YaCTH.

32 DJIEKTPUUYECKUH TOK B METaslIax. §34,35,36, ynp.23(1,2,3)
JIefiCTBHS DIIEKTPUYECKOIO TOKA.

Hanpasnenue Toka.

33 Cuna Toka. Amnepmerp. zmepenue §37, ynp.24
CHUJIBI TOKA.

34 ®pouTajbHan JJaGopaTopHas padora | Jlaruuk Toka, am- | §38, ymp.25
Ne4, «COopKa 2J1eKTPUYECKOM eNU U | IIEPMETP
H3MepeHue CUJIbI TOKA B ee JBYXIIPEICTbHBIN,

Pa3JIMYHBIX YYACTKAX). UCTOYHUK THTaHUS,
KOMILJICKT TTPOBOJIOB,
PE3UCTOPBI, KIFOY

35 DeKTpUUeCcKoe HarpshKeHrne. EauHuIb §39,40
Hanpsbkenus. Boastmerp. U3mepenue
HATIPSDKCHUS.

36 MdpoHTaabHas JadopaTopHas padora | [laTunk Hanps- | §41,42, ynp.26,27

NoS. «3MepeHue HANIPSKEHUS HA KEHHS, BOIBT METP

PA3JIMYHBIX YYACTKAX IEKTPUUECKOW | IBYXIIpe- JeNIbHBIH,

Lenm». UCTOYHUK THUTaHUS,
KOMIUIEKT TIPOBOJIOB,
PE3UCTOPBI, KITFOY

37 DIIEKTPUUECKOE CONTPOTUBIICHUE §43,ynp.28
MIPOBOJHUKOB. Y JIENBHOE
CONpOTHUBIICHHE. PeocTaTsl.

38 3akoH OMa 11t y9acTKa LETH. JleMOHCTpaIHs §44, ynp.29(4-7)

«Uccnenona- HUE
BaBUCHMO CTH CHJIB]
TOKa B TIPOBOJIHUKE OT|
HATIPSDKCHUST»: JTaTIHK
TOKa, JaT4YuK  Ha
MPSDKCHUSI, PE3HCTOP,)
peocTar, HCTOYHUK
MUATAHUS,  KOMILIEKT|
MPOBOIOB, KIFOY
39 Pemrenne 3amay mo teme: «3akoH Oma. 1055,1056,1066
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Brrancnenue COIIPOTUBJICHHUA
IMPOBOJHUKOB»

40 ®dpoHTajbHan JJadopaTopHas padora | JlaTumk TOKa, | §46, ynp.30(1,2,4)
Ne6 «PerympoBaHue CUJIbI TOKA peocTaT, HCTOYHUK
peocTaTom» NUTAHUS, KOMILJIEKT
IIPOBOJIOB, KJIIOY
41 ®dpouTajbHan JJadopaTopHas padora | Jaruuk Toka, naruuk | §47, ynp.31
Ne7 «OnpenesieHne CONpoOTUBJICHUS HaIpsOKCHUS,
NMPOBOHUKA NMPH MOMOIIH aMIEpMETp 5
aMImepMeTpa M BOJIbLTMETPa» ABYXIPCACTILHBIN,
BOJIBTMETP
JIBYXIPEIEIbHBIN,
pE3UCTOPBI, MCTOYHUK
IIMTaHUA, KOMIIJIICKT
IIPOBOJOB, KJIFOY
42 ITocnenoBaresibHOE COCTMHEHUE JlaTunk TOKa, naTumk $§48, ynp.31(1,3,4)
MIPOBOIHHUKOB. HaATIPsDKe HUS,
aMIIEpMETP
BYXIIPEEIbHbIH,
BOJIETMETP
NBYXIIPEIEIbHbIH,
PE3UCTOPBI, HMCTOYHUK
MUTAHUS,  KOMILIEKT|
[IPOBOJIOB, KIIIOY
43 [TapannensHOE coeTMHEHNE JlaTuuk ToOKa, matumy §49, ynp.33(4,5)
IPOBOTHUKOB. HaTpSOKSHUS,
aMIIepMeTp
NBYXIIPECIIbHBIM,
BOJIETMETP
NBYXIIPEAECIbHBIMN,
PE3UCTOPBI, HCTOYHUK
MUTAHUS,  KOMILIEKT|
IPOBOJIOB, KIIHOY
44 O6o0matomuii ypok mo teme «Cuma §32-43 noBTopeHue,
TOKA, HANPSDKEHUE M COMPOTUBIIEHHE Nel057,1061,1077,
IPOBOTHUKA» 1082,1112,1118
45 KonTpouabsnas padora Ne3 «Cuniia
TOKA, HANIPsSI>KeHHe W COMPOTHUBJIEHUE
NPOBOAHUKAY
46 PaboTa 1 MOIIHOCTB ANEKTPUIECKOTO §51,52, yrp.34(1,2)
Toka. EnuHuIs! paboTsl
JEKTPUYECKOTO TOKA IPUMEHSIEMbIE Ha
MPAKTHKE.
47 ®ponTanbHas JadopaTopHas padora | /laTumk ToKa, §52, Ne1150,1152,1156

Ne§«M3mepenne MOIIHOCTH ¥ padoThI
TOKA B 3JIeKTPUYECKOM JIaMIe».

JaT4YNK

HaIpsKEHNUs,
aMmIepMeTp
JBYXIIPEEIbHBIN,
BOJIBTMETDP
JBYXIIPEEIbHBIMN,
JIaMII04Ka, UICTOYHUK
MMATAHUS], KOMIUIEKT
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IIPOBOAOB, KIIHOY

48 HarpeBanue npoBoiHUKOB §53, 55,56, ynp.37(1-3)
AJICKTPUIECKUM TOKOM. 3aKoH J[Koyist
— Jlenua. Jlamna HakaJIMBaHHUS.
DJIeKTpUUYECKHE HarpeBaTeIbHbIC
npubopsl. KopoTkoe 3ambikanue.
IIpenoxpanureny.
49 Kongencarop. §54, ymp.38
50 Pemenue 3amauy. Ne1947-1949
o1 KonTposbnas padora Ne4 « PaGora n
MOIIHOCTH YJIEKTPHUYECKOr0 TOKA.
3axkon /lixoyas-Jlennay».
52 MarHuTHOE 10JIe TOKa. §57,58, ymp.40
53 DJIeKTPOMArHUThI ¥ UX TIPUMECHCHHUE. §59, ynp.41
o4 ®ponTaNbHAA JadopaTopHasi §60
pabora Ne9 «Coopka
3JIEKTPOMATHUTA U UCTILITAHUE €r0
JeiCTBUAY.
55 [TocrossHHBIC MAarHUTHI. MarHuTHOE JleMoHCTpaLums §61
T10JI€ MIOCTOSTHHBIX MarHUTOB. «M3mepenne noJist
IIOCTOSHHOT'O
Mar”HurTa»: JAaTUYUK
MAardimuTHOTO IIO0JIA, ITO-
CTOSIH HbIM MarHuT Io-
JIOCOBOM
56 MaruuTtHoe noje 3eMJIu. Jatuuk  MarauTHOrO | §62
II0JI1, IIO CTOSHHBIN
MarHurT HOHOCOBOﬁ,
JIMHENKa
HU3MCPUTCIIbHAS
57 JleficTBMe MarHuTHOTO MOJIS Ha JlemoHcTparus
MIPOBOJAHHK C TOKOM. DIIEKTPUUYECKHUIT «3mepeHne
JABUT'aTCIIb (I)I)OHTa.]'II)Haﬂ MAarduTHOI' O I10J1d
Jaboparopnas padora Ne9«M3y4yeHue | pokpyr HpoBOAHHMKA
INEKTPUYECCKOI0 IBUTaTEC]IsAA C TOKOM). JaT4YHK
MOCTOSIHHOTO TOKA (Ha MOJIEJIN)». MAarHuTHOTO  IOJIf,
JBa IITaTHBa, KOM-
TJICKT MIPOBOJIOB,
HUCTOYHHK TOKa,
KJTIOY
‘ CaetoBble siBjenus ( 104)
58 Hcrounnku cBera. Pacnipoctpanenue OceeTuTeNb §63, ynp.44
CBCTA. C MCTOYHHUKOM CBETa
Ha 3,5 B, HCTOYHUK
MATAHHUS, KOMILIEKT
MPOBOJIOB,  IIeJieBast
muagparma
59 OtpaxkeHue cBeTa. 3aKOHbI OTpaxkeHus [OCBETUTEIb c | §64,65,Ne1305-1307

CBCTa.

MCTOYHUKOM CBe- Ta
Ha 3,5 B, HCTOYHUK
MUTA-HHUS, KOMILJIEKT
MPOBOJIOB,  IIleJIeBast
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muadparma, TOJTYIHU-
MUHAp, TUTAHIIET Ha
[UIOTHOM  JIUCTE C
KPYTOBBIM
TPAHCIIOPTUPOM
60 [Tnockoe 3epkano. M3o0paxkenue B §66, yrip.46(1,3,4)
IJIOCKOM 3€pKaJie.
61 [Ipenomnenue cBera. 3aKoH OCBETUTEND c | §67, ynp.47(1-3)
MPETOMIICHUSI. MCTOYHUKOM CBe- Ta
Ha 3,5 B, HCTOYHUK
MUTAaHUS, KOMILJIEKT
MPOBOJIOB,  IIleJieBast
nuagparma, MOTYLH-
MUHApP, TUIAHIIET Ha
[UIOTHOM  JIUCTE C
KPYTOBBIM
TPAHCIIOPTUPOM
62 Jlunsel. OnTuyeckas cuiia JIMH3HL. §68, ynp.48
63 N300pakeHus1, JaBacMbIe JIMH30M. §69, ynp.49
64 ®@poHTaTbHAS Ja0opaTopHas padoTa | Ocgeruress C §68,69
Nell. HMCTOYHUKOM CBETa
«ITosyuyeHue n3o00pakeHus Npu Ha 3,5 B, MCTOUHHK
NOMOIIH JINH3BD. MIATaHNs, KOMIUIEKT
IPOBOJIOB, IIIe-
neBas nquadparma,
SKpaH CTaJbHOM,
HaTPAaBIISIONIAs C
U3MEPUTEIBHON
IIKAJION, COOU-
paroIue JUH3bI,
pacceuBaromas
JIMH3Q, cIJIai
«Mopuens npen-
METa» B penrepe
5 I'na3 u 3penue. bnusopykocts u §70
JaTbHO30PKOCTh. OUKH.
66 Pemenue 3amau. §67-69
67 KonTposbHnas padora NeS «
HToroBasi KOHTPOJIbHAsSI pa6oTa»
\ IToBTOpenue (14)
68 AHanm3 omuOOK JOMYIIEHHBINA B
UTOTOBOM KOHTPOJILHOM paboTe
KasengapHo-remarnuyeckoe niiaHupoBanme 9 kJacc.
Ne | JTara Conep:xxanue(TeMa ypoka) Hcnonn3oBanue IIpnmeyanue
/i 00opy/10BaHHUS
3aKoHBI B3aMMOJICCTBUSI M IBHKeHNs TeJl (36 yacoB)
1 ‘ ‘ MarepuanpHas Touka. Cucrema ‘ ’ § 1, ynp.1 yctHO
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OTCUcTa.

2 [Tepememienue § 2, Bomp, ymp. 2
YCTHO
3 OrnpezesieHne KOOpAUHATHI § 3, Bomp, ymip.3(1)
JIBUKYIIETOoCs Tea.
4 CkopocTb MPSMOJIMHENHOTO
PaBHOMEPHOTO JIBUKECHHUSI.
S) Ilepemenienue npu NpAMOIMHENHOM § 4, ynp.4
pPaBHOMEPHOM JIBUKCHHH.
6 ['paduku 3aBUCUMOCTH
KMHEMaTUYEeCKUX BEJTMYHUH OT BPEMEHHU
pY IPSIMOJIMHEHHOM PaBHOMEPHOM
JIBUKCHHH.
7 CpenHsisi CKOPOCTb.
8 [IpsiMonHEITHOE PAaBHOYCKOPEHHOE § 5, ynp.5(2,3)
JIBUKEHHE. Y CKOpEHHE.
9 CKopocCThb MPSMOJIMHEHHOTO §6,ymp.6(2,3)
PaBHOYCKOPEHHOTO JIBHKEHUS.
I'paduk ckopoctu
10 [TepemenieHue npu NPSIMOTMHEHHOM §7, ynp.7(1,2)
PaBHOYCKOPEHHOM JIBM)KEHUHU
11 [TepemenieHue Tena nmpu §8, ymp.8(1)
IPSMOJIMHEHHOM PaBHOYCKOPEHHOM
JBHKEHUH 0€3 HaYaJlbHOM CKOPOCTH
12 JlaGoparopHnas padora Ne 1 HlTarus 1446, 1451
«ccnenoBanre paBHOYCKOPEHHOTO 1a00paTOpPHBIii,
JIBIDKEHUS 0€3 HavYaIbHOMH CKOpPOCTH > MEXaHHYECKas
CKaMbsl, Opycok
JIEPEBSIHHBIN,
3JIEKTPOHHBIN
CeKyHIIOMED C
JaTYNKaAMH,
MarHUTOYTIPABIISIEM
ble TEPKOHOBBIE
JTATYUKA
CeKyHJoMepa
13 Pemenue 3amau.
14 ['paduxu 3aBUCUMOCTH
KMHEMATUYECKUX BEJTMYMH OT BPEMEHH
pY IPSIMOJIUHEHHOM
PaBHOYCKOPEHHOM JBIKEHUH
15 Penrtenue 3amau
16 KonrtposnbHas padora Nel
17 OTHOCHUTEIBHOCTD ABHXKEHUS. § 9. Yrp.9(1-4)
18 WNHuepuuanbHble CUCTEMBI OTCUETA. §10, ynp.10
IlepBbiit 3akoH HproToHA
19 Bropoii 3akon HetoToHa ®poHTaTbHAS §11, ynpl1(2,3)

nabopaTopHas pabota
No 1

«M3yuenue
JIBHKEHUS TeJa IPH
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JIEWCTBUU CHJIBI
TPECHHSI»:
JIepeBSHHBIN OpPYCOK,
HabOp TPy30B,
MeXaHUYecKas
CKaMbsl, JUHAMOMETD.
®poHTaNbHAA
nabopaTopHas pabota
Ne 2

«3yuenue
JIBUKCHHUS CBSI3aHHBIX
TEJ»: IITaTUB
71a00paTOPHBI,
MeXaHUYEeCKas
CKaMbsi, OpycoK
JIEpEBAHHBIN,
3JIEKTPOHHBIN
CEKYHJIOMED C
JaTYNKAMH,
MarHUTOYIPABIISIEMbI
€ TepKOHOBBIE
JaTYUKU
CeKyHJ0Mepa, Habop
rpy30B, OJI0K
HETIOJIBYIKHBIN, HUTh

20 Tperwnii 3akon HeroToHa §12, ynp.12(3)

21 CB0OOHOE MaJICHHE T §13, ynp.13(3)

22 JIBm>xeHue Tena, OpoIIeHHOTO §14, ynp.14
BEPTUKAJIBHO BBepX. HeBecomocTh

23 JlaGopatopHas pabota Ne 2
«W3mepeHne yckopeHHsi CBOOOIHOTO
aJICHUA>>

24 3aKOH BCEMUPHOI'O TATOTEHHS §15, ynp.15

25 Yckopenue cBOOOIHOTO TAJACHHS Ha §16, ynp.16(1-4)
3emIie U IpyruX HEOECHBIX Teax.

26 Cua ynpyrocTH.

27 Cuna tpeHus

28 [IpsimonuHeitHOE U KpUBOJIUHEITHOE §17,18,ynip.17,(1),yn
JIBUXEHUE. [[Br>keHue Tena 1o p.18(1,4)
OKPYKHOCTH C ITOCTOSIHHOM 110 MOJIYITIO
CKOPOCTBIO.

29 Pemenue 3amau §19, yrp.17(2),

yip.18(5), yup.19(1)

30 VckyccTBEHHBIE CIYTHUKH 3€MIIH

31 Nmiynsce Tena. 3aK0H COXpaHEHUs §20, ynp.20(2,4)
UMITYJIbCa

32 PeakTuBHOE nBIKeHUE. PakeTsl. §21, ynp.21(2,4)

33 Pabora cuibl.

34 [ToreHnmanbHast 1 KHHETUYIECKAS
SHEprus

35 3aKOH COXpaHEHUs MEXaHUYECKOMN §22, ynp.22
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SHEPTUU.

36 KonTtposnsHas padora Ne 2
MexaHn4yeckue KojaeOaHusi M BOJAHBL.3BYK.(15 yacoB)
37 KonebarenbHoe qBUKEHUE. §23, ynp.23
38 CB00OOHBIE KOJIEOAHUS. JIeMOHCTpaIHH
KonebarenbHuble cucteMbl. MasTHUK. «Konebanus
HUTSHOTO MasATHUKA U
CBOOOIHEBIE
KoseOaHus Tpy3a Ha
MPYKUHE»: JaTUYUK
YCKOPEHUSI, IITATUB C
Kperie:xoM, Habop
rpy30B, HUTb, HA0OP
MPYXKHUH
39 Benuuunel, Xxapakrepusyromue §24, 25, ynp.24(2-5)
KoJie0aTeIbHOE JIBIKEHUE.
40 ["apmonnueckue koeOaHus.
41 Jlaboparopuas pabota Ne 3 JTaGopatopHas pa6oTa 1777,1780
«MHccnenoBanue 3aBHCUMOCTH EPHONA ((H3yuenue KoneOa-
Y 4aCTOTHI CBOOOIHBIX KOJIeOaHUI HUii rpy3a Ha
MAasiTHUKA OT JJIUHBI €T0 HUTHU >> pyKHHE:
KOMITBIOTEP, TaTIUK
YCKOPEHUSI, IITATHB C
KpenexoM, Habop
MpY>KUH pa3HOU
PKECTKOCTH, HAOOP
rpy3os o 100 r.
JlaGopatopHas pabota
«3yuenue konebda-
HUW HUTSIHOTO
MasITHUKa»:
KOMITBIOTEP, TATIUK
YCKOpEHHUSI, TPY3 C
KPHOYKOM, JIETKas U
HEepacTsHKUMasi HUTh,
pyJeTka
42 3aryxaromiue KoieoaHus. §26, ynp.25.
Brinyx1eHHbIC KOIEOaHUSI. TIpe3eHTaIHA
«Mexanuyeckue KoaeOaHus
B mpuponme, ObITy W
TCXHUKE»
43 Pe3onanc. §27, yrp.26
[Tpe3enranus
«MexaHHYECKUI PE30HAHC)
44 Pacnpoctpanenue koneGaHuii B cpee. §28
BonHbl.
45 Jnuna BosHbl. CKOPOCTH §29. Ymp.27
pacrpoCcTpaHeHHS BOJIH.
46 Hcrounnku 3ByKa. 3ByKOBBIE §30. Ymp. 28
KoaeOaHusl. IIpEe3EHTaLNs

«YnpTpasByk»,«Hppa3ByK
»
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47

BricoTa, [TeMOp]| ¥ TPOMKOCTH 3BYKa

§31, ymp. 29

48 Pacnipoctpanenue 3Byka. 3ByKOBbIE §32, ynp. 30(3,4,6)
BOJIHBI.
49 OTtpakeHue 3Byka. 9X0. 3ByKOBOM §33
pEe30HaHC.
50 Pemienue 3amay.
51 Kontposbnas padora No
3<«Mexanunueckue KojaeOaHus U BOJHBL.
3BYK>>
DJIeKTPOMATHUTHOE 1oJie (24 yaca)
52 MarsuTHoe 1oJje u ero rpadpuueckoe §34, ynp.31
N300paKeHue.
53 OIIHOPOAHOE Y HEOJHOPOIHOE
MarHUTHBIC TTOJISL.
54 HamnpaBnenue Toka U HarpaBICHUE §35, yop. 32(1-3)
JUHUHA €r0 MAarHUTHOTO TIOJIS
55 OO6HapyxeHrne MarHUTHOTO TOJIS 110 €r0 §36, ynp.33
JICUCTBUIO HA AJIEKTPUUECKUIN TOK.
IIpaBuiio 1€BOM PYKH.
56 Wuaykuusi MarHUTHOTO TOJIS. §37
o7 MarHuTHBbII NOTOK §38, ynp34(1)
58 SIBneHne ANEKTPOMArHUTHOM JleMOHCTpaIys §39, ynip.36
UHIYKIUU. «SIBnenune
BIEKTPOMATrHUTHOMN
MHIYKIT:
MaTYUK HaIMPSHKCHUS,
COJICHOUI,
[TOCTOSIHHBIN
ITOJIOCOBOI MarHuT,
TpyOka [1BX,
KOMIUICKT IIPOBOJIOB
59 JlaGopatopHas pabota Ne 4 <KM3yueHue [ToBTOpUTH §39,
ABJICHUS DJIEKTPOMarHUTHOU Nel1913,1915
WHIYKITAN>>
60 HarmpaBnenue MHAYKIIMOHHOTO TOKA. §40, ymp. 37
IIpaBuiio JleHna.
61 SIBieHNE CAMOMHIYKIIUH. §41, ynp.38
62 Ilonydenue u nepeaaya NEPEMEHHOr0  [[leMoHCTpanus §42, ynp.39
rekTpruyeckoro Toka. Tpancdopmarop |(«M3mepenne
XapaKTePUCTHK
MEPEMEHHOTO TOKa»:
ByXKaHaTbHAasI
MPHCTABKa
ocuuitorpad,
BBYKOBOI r'€HEpaTop,
HabOp NPOBOJIOB
63 DJIEKTPOMArHUTHOE TTOJIE. §43
64 ONEKTPOMAarHUTHHIE BOJIHBI §44, ynp.41(1)
65 Koneb6arenbusiii koHTyp. [lomyuenue §45, ynp.42

SJICKTPOMATrHUTHBIX KoJIeOaHMit

34




66 [TpuHIIUTIBI paTUOCBS3U U TEJICBHICHHS. §46,ynp.43

67 WnTepdepenus u qudpaxims ceera

68 DJIEKTpOMAarHuTHasi IpupoJia CBETA. §47

69 [Ipenomnenue ceera. uznyeckuii §48, ynp.44(2,3),
CMBICT IOKa3aTelsl IPeJIOMIICHUS.

70 Hucnepcusi. [{Bera Te. §49, ynp.45(1,3)

71 THuIbI ONTUYECKUX CIIEKTPOB. §50

72 JlaGopaTtopnast pabora Ne 5 Tab1. «Tumel
<«Hab6ntoaenue CruionHoro u ONTUYECKUX
JMHEWYATHIX CIIEKTPOB UCITYCKaHU>> CIIEKTPOB

UCITYCKaHHSI»

73 [Tormonienre u UCITyCKaHUE CBETA §51
aromamu. lIponcxoxaenue
JIMHENYaThIX CIIEKTPOB.

74 Pemenne 3amnau

75 KontponbHas pabota Nod «
DJIEKTPOMArHUTHOE T10JIe)»

CTpoeHue aToMa M aTOMHOI0 siapa (20 yacoB)

76 PannoakTuBHOCTE. §52

77 Monenu aToMOB §52

78 PanuoaxkTuBHBIE IPEBpAIICHUS §53, ynp.46
ATOMHBIX sJIEP.

79 DKCIEepUMEHTATbHBIE METOIbI §54
MCCJICTIOBAHMSI YACTHII.

80 Jlaboparopuas pabota Ne 6
<KMH3mepeHne eCTeCTBEHHOTO
pajualMoOHHOrO (OHa TI03UMETPOM >

81 OTKpBITHE TPOTOHA U HEUTPOHA. §55, ynp.47

82 CocraB aTroMHOTO sipa. SnepHbie §56, yrip.48(4-6)
CHUIBI.

83 Oneprus cBs3u. Jledext macc. §57, Bomp.

84 Pemenne 3amau

85 Henenue snep ypana. LlenHas peakiusi. §58

86 JlaGopatopHas pabota Ne 7 <M3yueHue
JIeTICHHSI I[pa aToMa ypaHa 1o
¢dororpaduu TpeKoB>>

87 Snepusiit peaktop. [IpeoOpazoBanue §59,
BHYTPEHHEH SHEPrUH aTOMHBIX sI/IEp B
AEKTPUUECKYIO SHEPTHIO.

88 ATOMHasl SHEpPreTuKa §60

89 broornueckoe IelCTBUE paualivii. §61

90 3aKOH paIn0aKTUBHOTIO pacnajia

91 TepMosiaepHas peakius §62

92 DJeMeHTapHBIC YaCTHIIHI.
AHTHYACTHUIIBI

93 Pemrenne 3amauy.

94 KonTtponbhas padora Ne 5 «Ctpoenue
aToMa M aTOMHOTO SiIpay

95 JlabopaTtopHnas padota Ne 8<<Orenka

nepuoa rnoxypacnajga HaxoAsIuxcs B
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BO3/IyXe MPOIYKTOB pacmaja raza
panona>>. JlabopaTopHas padota Ne 9
KW 3yueHne TPEKOB 3apsiHKEHHBIX
YACTHII IO TOTOBBIM (poTorpadusiv>

Ctpoenne Beeaenunoii (5 yacoB)

96 Cocras, cTpoeHHE U MPOUCXOXKICHHIE §63
COJIHEYHOW CHCTEMBI
97 bonbmme mnanersr ComHeuHoin §64
CHCTEMBI
98 Mauibie Tena COJIHEUHOM CHCTEMBI §65
99 Crtpoenue, U3aydeHre U dBOJTFOIUS §66
ComnHiia u 3Be37]
100 Crtpoenue u 3BoroIus Beenennoit §67
\ HToroBoe noBropeHue-24
101- O0o001IeHNEe U TIOBTOPECHUE
102

CnucoK JuTeparyphl ¢ VKa3aHHEM NepeuHsl YIe0H0-MeTOANYeCKOro ooecneyeHus,

CPEACTB 00VYEHHS M 3JIEKTPOHHBIX 00pa30BaTEJbLHBIX PECYPCOB.

=

10.

11.

12.

13.

14.

15.

Mapon A.E., Mapon E.A. ®u3zuka. 7 knacc. JIunaktudeckue marepuansl. M.: JIpoda, 2019.
[Meppimkun A.B. ®@usuka. 7 kmacc. Y4eOHUK JUIsl 00IIe0O0pa3oBaTeNbHBIX YUpexaeHud. M.:
Hpoda, 2018.

Owonopnu H.B. ®usuka. 7 knacc. Meroaudeckoe mocodue k yaeOHuky A.B. Ilepbrmkuna.
M.: [Ipoda, 2018.

Xannanosa T.A., XannanoB H.K. ®usuka. 7 knacc. Pabouast rerpans. M.: [poda, 2019.
XannanoBa T.A., Xannano H.K. ®uzuka. 7 knacc. Tectsl. M.: [Ipoda, 2019

[Teppimkun A.B. ®@usnka. 8 kiacc. Y4eOHHUK 1 001Ie00pa3oBaTeNbHBIX OpraHu3anuii. M.:
Hpoda, 2019.

2. ®unonoBuu H.B. ®usuka. 8 kinacc. Meronuueckoe nocodbue k yueOHuky A.B. Ileprikuna.
M.: [Ipoda, 2018.

3. XannanoBa T.A. ®usnka. 8 kinacc. Pabouas terpans. M.: JIpoda, 2014.

4. Mapon A.E., Mapon E.A., [1o3oiickuii C.B. ®u3zuka. 8 xiacc. COOpHUK BOIPOCOB M 3ajau.
M.: JIpoda, 2019.

5. XannanoB H.K., XannanoBa T.A. COopHUK TecTOBBIX 3ajaHMi 1o ¢u3uke. 8 kiacc. M.:
BAKO, 2019.

®dusnka. 9 ki1.: yueb. i obmeoOpaszosar. yupexxaenuid. / A.B. IIépoimkun, E.M. I'ytHuK M.
Hpoda, 2017.

®dusmka. 9 kiacc: moypouHsle riansl o yueouuky A.B. I1éppimkuna, E.M. I'yTHUK / aBT.-cOCT.
C.B. bo6poga. — Bonrorpaa: Yuurens, 2017. — 175 c.

®dwusuka: 3amaunnk: 9 — 11 ki1.: Y4ed. mocodue i odmeoOpa3opar. yueo. 3aBeieHuid. — M.
Hpoda, 1996. — 368 c.: uin. — (3anaunuku «/Ipodsi»).

®dwusmka. Tectol. 7 — 9 kmaccel. Kabapaua O.D., Opnos B.A. Yue6H. - meToq mocobue. — 4-¢
u31., crepeotutt. — M.: [Ipoda, 2000. — 96 c.: um.

dusnyecKkuil KCIIEPUMEHT B CpeIHeH mkoje: Mexanuka. MonekymnsapHas pu3uka.
OnexrpoauHamuka / [Ilaxmaes H.M., llluno B.®. — M.: [Ipoceemenue, 1989. — 255 c.: un. — (b-
Ka yuuTens QU3nKn).
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Humepuem-pecypcoi:
1.bubnuoreka — Bce mo npeamety «Pusnka». — Pexxum qocryma: http://www.proshkolu.ru
2.BuzeoonsIThl Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru

3.Enunas xosuteknus HuQPOBBIX 00pa3oBaTelbHBIX pecypcoB. — Pexum goctyma: http://school-
collection.edu.ru

4 uTepecHble MaTepHaibl K ypokaM (HU3UKH MO TEMaM; TECThI 10 TEMaM; HArJISIHbIC MOCOOHS K
ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

5. Illudpossie 0Opa3oBareabHbIC pecypehl. — Pexum qoctyna: http://www.openclass.ru

6. DiekTpoHHbIC YUeOHUKH 110 pu3uKe. — Pexxum mocryma: http://www.fizika.ru
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