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HOACHUTEJBHAA 3AIINCKA.

Pabouas nmporpaMma eCTeCTBeHHOHay‘IHOI\/’I HaITpaBJICHHOCTU 110 (l)I/I3I/IKC C HCIIOJIb30BaHUEM O60py1'[OBaHI/IH
nentpa «Touku pocta» Ui 7-9 Ki1acCcoB OCHOBHOH IIKOJBI COCTaBIICHA U pa3padOTaHa B COOTBETCTBHH C:

o @ecpaepanbubiM 3akoHOM OT 29.12.2012 No 273-®3 (pen. ot 31.07.2020) «O0 oOpa3zoBanuu B
Poccuiickoit ®enepanun» (¢ u3M. u jo1., Beryi. B cuty ¢ 01.09.2020);

e tpeboBanmsamu DeepaabHOrO roCyJapCTBEHHOTO 00pa30BaTENBHOTO CTaHAAPTa OCHOBHOTO OOIIEro
oOpa3oBanus (yTB. mpHKa3oM MuHHCTEpcTBa 0Opa3oBaHus u Hayku Poccuiickoit dexepanuui OT
17.12.2010 Ne 1897) (pex. 21.12.2020);

e [lacmoprom HaumoHanpHOTO TmpoekTa «OOpa3zoBanue» (yrB. mnpesunuymoM CoBera mpH
[Ipesunenre PO mo crparerndeckomMy pa3BUTHIO M HAIlMOHAIBHBIM IIPOEKTaM, IMPOTOKOJ OT
24.12.2018 Ne 16);

e TocymapcrBeHHoil mnporpammoil Poccuiickoit ®enepanuu «PazButne o0pazoBaHus» (yTB.
[TocranoBnennem IlpaButenbctBa P® ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O06
YTBEPKJICHHUH rocyapcTBeHHOM mporpammbl Poccuiickoit denepanuu «Pa3sutrie 00pa3oBaHus»;

®  ABTOPCKOW IPOrpaMmoii OCHOBHOI0 00IIero oopaszoBanus 1o ¢usuke s 7-9 knacco (A. B. I1€primikuH,
H.B. ®unonosuy, E.M.I'yrHuk, M., «/Ipoday, 2015 1.);

e  y4eOHBIM IJIaHOM U 0OpazoBaTensHOM mporpammsel MOBY COLI c. AG3aHOBO ;

e MeToaMYECKUMU PEKOMEHIAIIUSMU TI0 CO3JJaHHI0 M (YHKIIMOHUPOBAHUIO B 00111€00pa30BaTEIbHBIX
OpraHM3aIUaX, PACIOJIOKEHHBIX B CEIbCKOW MECTHOCTH M MajblX ropojiax, HEHTPOB 0Opa3oBaHUs
€CTECTBEHHOHAayYHOM WU TexHoJiorndeckol HampaBieHHocTel («Touka pocta») (YTBep:KIeHBI
pacniopsbkeHueM MunuctepceTBa npocseiieHus Poccuiickoit @enepanun ot 12 sHBapsa 2021 1. Ne
P-6).

Pabouas mporpamma peanm3syercs B yueOHukax A. B. Ilepeimkunaa «®Dusuka 7 kimacey, «Pu3uka 8 kinacey, «du3uka
9 xmacc» cucrembl «Beptukansy [lepeimkua A. B., ydgeOHUK M1 00rmeoOpa3oBaTeIbHBIX YUIEOHBIX 3aBeIeHUNA.M.:
Hpoda, 2020

[Iporpamma ompeznensier cofep’KaHue W CTPYKTYPY YIeOHOTO MaTepHaa, IOCIECIOBATEIBHOCTh €0 HM3y4YCHHS,
myTH (DOPMHPOBAHUS CHCTEMBI 3HAHUHN, YMEHHH W CIIOCOOOB JEATEIHHOCTH, Pa3BUTHS, BOCIIUTAHUS M COITHATTU3AINH
y4aluxcsl.

Coznmanme nentpa «Touka pocra» mnpedmonaraeT pa3BUTHE 00pa30BaTENbHON HHEOPACTPYKTYpPHI
o0ureo0pa3oBaTeabHOM OpraHu3alii, B TOM YUCIIE OCHAIEHHE 00111e00pa30oBaTeNIbHON OpraHu3aluu:

1. obGopynoBanueMm, cpeacTBaMu OOy4YeHHS] U BOCHHMTAaHUA s H3ydeHHs (B TOM  4HCIIE
SKCIEPUMEHTAJIbHOT0)  MPEAMETOB, KypCOB, JUCHUIUIMH  (MOAyJiell)  ecTeCTBEHHOHAYYHOM
HAIpPAaBJIEHHOCTH IPH pean3aliil OCHOBHBIX 0O0II€00pa30BaTEIbHBIX MPOTPAMM M JIOTIOJIHUTEIbHBIX
0011e00pa3oBaTeabHBIX MPOrpaMM, B TOM YHUCIE ISl PaCUIUPEHUs COAEpKaHUs y4eOHOro mpeameTa
«Duzukay;

2. 00opyaoBaHHEM, CpeICTBAaMU OOYUYECHUS M BOCIHUTAHUSA JJISl Peau3allii POrpaMM JIOTOIHUTEILHOTO
00pa3oBaHUs €CTECTBEHHOHAYYHON HaANpaBIEHHOCTEH;

3. KOMIIBIOTEPHBIM U HHBIM 000pYyI0BaHUEM.

[IpodunbHelii KOMIUIEKT 00OpynoBaHHs obecrieuuBaeT >(PPEKTUBHOE TOCTHIKEHHE 00pa30BaTEIbHBIX
pe3ynbTaTOB OOYYAIOIIMMUCA IO MpOorpaMMaM €CTECTBEHHOHAyYHOW HANpaBlIEHHOCTH, BO3MOXHOCTH
yrayONEHHOTO M3YYEHHUs OTIENbHBIX MPEAMETOB, B TOM ducie A (GopMUpOBaHHUS U300pETATEIBCKOTO,
KpEaTHUBHOTO, KPUTUYECKOTO MBIIIIEHUS, pa3BUTHA (DYHKIIMOHAIBHON IPaMOTHOCTH Yy O0YYarOIIMUXCs, B TOM
YUCJIE €CTECTBEHHOHAYYHON U MAaTEMAaTUYECKOM.

OKCIIEpUMEHT ABIIAETCS MCTOYHMKOM 3HAaHMM M KPUTEPUEM HMX HMCTUHHOCTH B Hayke. KoHuenuwus
COBPEMEHHOT0 00pa30BaHuUs MOAPa3yMEBAET, YTO B YUEOHOM 3KCIIEPUMEHTE BEAYILYIO POJIb JOJKEH 3aHATh
CaMOCTOSITENIbHBIM HCCIIE0BATENbCKUNA YUEHMUECKUH JKCIepUMEHT. COBpEMEHHBIE 3KCIIEPUMEHTAJIbHbBIE
UCCIIEIOBAaHUS 10 (PU3MKE YK€ TPYIHO MPEACTaBUTh O€3 HCIOJIb30BaHUS HE TOJBKO AHAIOTOBBIX, HO WU
U(POBBIX M3MEPUTENBHBIX MPUOOpoB. B DenepanbHOM ToCylIapCTBEHHOM 00pa3oBaTeIbHOM CTaHIapTe
(nanee — ®I'OC) nponucaHo, YTO OJTHUM U3 YHUBEPCATbHBIX yIEOHBIX
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nevictuii (naee — YY), mproOpeTaeMbIX yJamuMHUCs, JODKHO CTaTh YMEHHE «IIPOBEIICHUS OIBITOB,
MPOCTBIX JKCIEPUMEHTAIbHBIX MCCICIOBAHUN, MPSAMBIX M KOCBEHHBIX HM3MEPEHUU C HCHOJb30BaHHEM
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX IPUOOPOBY.

VY4eOHbII SKCIEPUMEHT 10 (HU3HMKE, TPOBOIUMBIN HA TPATUIIMOHHOM 000pyaoBaHuu (03 MpUMEHEHHS
U(POBBIX Ta0OPAaTOPHi), HE MOKET B TOJHOM Mepe 00eCIeuuTh pelieHrue BceX 00pa3oBaTelbHbBIX 337a4y B
COBpEMEHHOM 1iKoJje. CI0XKHUBILIASCS CUTYyaIUsl 00yCIIOBJIEHA CYIIECTBOBAHUEM psiia TPOOIIeM:

*  TpaJMLHOHHOE IIKOJbHOE 000OpYI0BAaHUE U3-32 OIPAHUYEHUS TEXHUYECKUX BO3MOXKHOCTEH He
MI03BOJISIET ITPOBOJUTH MHOTHE KOJIMUYECTBEHHBIE UCCIIEA0BAHNS;

*  JUINTEIBHOCTb MPOBEIEHUS GU3NUECKUX UCCIETOBAHUI HE BCET/Ia COTIaCyeTCsl C JUTMTEIbHOCTHIO
yueOHBIX 3aHATUH;

*  BO3MOYKHOCTh TNPOBEAEHUS MHOTMX (PU3MYECKHX HCCIIEOBAaHUI OrpaHU4YUBaeTCsi TpeOOBAaHUSIMU
TEXHUKU 0€30MMacCHOCTH U JIp.

Hudposas naboparopusi KapAMHAIBHBIM  O0pa3oM  H3MEHSAET METOAMKY U  COJAEpKaHHe
AKCIEPUMEHTAJIbHON JAEATEIbHOCTU U MOMOTAET PELINTh BhIlIENepeynciieHHble mpooaemsl. [lnpokuil cnektp
U(POBBIX ATYMKOB MO3BOJISET YYalIUMCS 3HAKOMUTHCSA C MapamMeTpamu (U3NYECKOro SKCIIEpUMEHTa He
TOJIBKO Ha KaueCTBEHHOM, HO U Ha KOJIMYeCTBEHHOM ypoBHe. C momouibio nudpoBoii 1adopaTopuu MOKHO
MPOBOJUTH JUINTENbHBIA SKCIEPUMEHT Ja)ke B OTCYTCTBMM JKcnepumeHrtatopa. [lpum sToM wu3Mmepsemble
JAHHBIE U Pe3yJIbTaThl UX 00pabOTKH 0TOOPAXKAIOTCS HEMOCPEACTBEHHO Ha 3KpaHe KOMIIbIOTEpa.

B mpouecce dhopmupoBaHus SKCIEPUMEHTATIBHBIX YMEHUHN 10 (DU3UKE YUAITUICS YIUTCS TPEICTABIATh
nH(popMalrio 00 HccaeI0BaHUU B UETHIPEX BUIAX:

* B BepOalbHOM: OIKCHIBATh OJKCIIEPUMEHT, CO3[aBaTh CJIOBECHYIO MOJIENb OSKCIIEPUMEHTA,
(bUKCHpOBaTh BHUMAHKE HA U3MEPSIEMbIX (PH3UICCKUX BEITHMUYNHAX, TEPMHHOJIOTHY;

* B TAaOJWYHOM: 3aIOJIHATH TAOJMIIBI JAHHBIX, JISKAIIUX B OCHOBE MOCTPOCHUS rpaduKoB (IIPH 3TOM
Y y4aIuxcsi BO3HAKAET MEPBUYHOE MPECTABICHHE O MacITabax BEITHYHH);

* B TpaguuecKOM: CTPOUTH TpadUKH MO TaOIUYHBIM HAHHBIM, YTO TIO3BOJIICT IMEPEUTH K BHI-
JBIDKEHUIO THIIOTE3 O XapakTepe 3aBHCHMOCTH MEXIy (PH3MUECKUMH BEIHMYMHAMHU (IIPU ATOM YUHUTENb
MOKa3bIBaCT MPEHMYIIECTBO B BU3YaJHM3allMd 3aBUCUMOCTEH MEXIy BEJIU- YHHAMH, HArSIMIHOCTh H
MHOTOMEPHOCTB);

* B aHAIMTUYECKOM (B BUIEC MAaTEMaTHYCCKHX YPaBHEHHI): MPHUBOJUTh MATEMaTHYECKOE OIMCAHHE
B3aMMOCBSI3U (PM3UUECKUX BEITMYMH, MAaTeMaTHUECKOe 0000IICHNE TIOTyUYeHHBIX PE3yIbTATOB.

[lepexoxa K KaxIOMy 3Tary MpeacTaBiIeHUs HHOOPMAIMH 3aHUMAET IOCTATOYHO OOJIBIION IPOMEXYTOK
BpeMmeHHU. be3ycnoBHO, B 7—9 Kilaccax 3TOT Mpolece HEOOXOIUM, HO B CTApUIMX KJaccax 3TO BPEMsI MOKHO
ObUTO OBl OTBECTH Ha pelicHue 0oJiee BaXKHBIX 3aj1a4. B 3ToM miaHe mudpoBbie J1a00OpaTOPHH TO3BOJISIFOT
CYIIIECTBEHHO SKOHOMHTH BPEMSsI, KOTOPOE MOKHO IMOTPATHTh HA ()OPMHUPOBAHUE UCCIIEIOBATEILCKUX YMEHUI
yYaIUXCsl, BRIPAKAIOIIMXCS B CICIYIONINX JICHCTBUSX:

*  ompenercHUue IpoOIeMBb;

*  [IOCTaHOBKA MCCIIENOBATENLCKOM 3a1a4H;

*  TUIAHMPOBAHHE PEIICHUS 3aa4H;

*  [IOCTPOEHHUE MOJIETIEH;

*  BBIIBHM)KCHHE T'MIIOTES3;

*  JKCHEepUMEHTAIbHAs MPOBEPKA TUIIOTES;

*  aHaAJIW3 JAHHBIX KCTIEPUMEHTOB WM HAOIIOICHUH;

*  (dopmynupoBaHHE BHIBOIOB.

[Tocnennue roapl y ydammuxcs HaONMIOJaeTcss HU3Kas MOTHBAILMSA W3YYEHHS €CTECTBEHHOHAYYHBIX
TUCIMIUIMH ¥, Kak CJIEICTBUE, TMaJeHue KadecTBa oOpaszoBanus. LludpoBoe ydebHOoe oOOpynoBaHHe
MO3BOJISIET YYAIIUMCSI 03HAKOMHUTBCSI C COBPEMEHHBIMU METOJJaMU UCCIIEIOBaHUs, IPUMEHIEMbIMU B HAayKe, a
YUUTENI0 — MPUMEHATh Ha MPAKTHUKE COBPEMEHHbIE MeJarormueckue TexHoJoruu. lloaromy riiaBHOM
COCTaBIIsONIEH KOMILIEKTa « TOUKOM pocTay sSBIsIOTCS IU(POBBIE 1a00paTOPUH.
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[pemnaraemas mporpaMma peaau3yercst ¢ MOMOLIBI0 Y4eOHO-MeToanYecKux Komruiektos (YMK).

YMK i1 kaxaoro Kiacca BKIIOYAeT: y4YeOHHK, 3aJauyHMK, METOJMYECKUE MaTepHalbl JJIs  yIHUTeNs,
CaMOCTOSATEIbHBIC U KOHTPOIBHBIC PAOOTHI.

[Tnanupyrorest cienyrone (GOpMbl OpraHM3alid  yueOHOro mpoiecca: (QpPOHTAIbHBIC, KOJUIEKTHBHBIE;
IpyIOBEIE; padoTa B Mape; MHINBHIyaIbHbIE.

B npernogaBaHu MNpCaAMETa 6y[lyT HCIIOJIB30BATBCA  CICAYIOINUE TEXHOJIOIMM MW MCTOABI: JIMYHOCTHO-
OPUEHTHPOBAHHOE OOy4YeHHe; MpoOIeMHOe oOydeHue; AudQepeHIMpOBaHHOE O0yUCHHUE, TEXHOJIOIMH OOYyuYeHMs Ha
OCHOBC pCIICHUA 3aa4; METOAbl HHANBUAYAJIbHOT'O O6y‘-ICHI/ISI.

OcobenHoe 3HaYeHHe B MpPENoAaBaHWM (U3NKH UMEET MIKOIBHBIA (PU3NYECKHH IKCIIEPUMEHT, B KOTOPBIA BXOIST
JIEMOHCTPAIIMOHHBIN SKCIIEPUMEHT U CAMOCTOSITEIIbHBIC JIAOOPATOPHBIC PA0OThI yUAIIUXCS.

Heabro ndyyenusi GU3UKH B OCHOBHOI IIKOJIE ABJISIETCS:
1) B HANpaBJIEHNH JJUYHOCTHOTO Pa3BUTHUS

- BOCITUT@HHE TOTOBHOCTH OOYYAIOIIMXCS K CAMOPA3BUTHIO M CaMOOOPa30BaHHIO HA OCHOBE MOTHBAILIUH K O0YUYCHUIO
Y MTO3HAHHMIO;

-(opMHpOBaHKE IICHHOCTH 3JI0POBOr0 U O€30I1aCHOr0 00pasa JKWU3HH, MPaBUJI UHIAMBHIYAJLHOIO U KOJUICKTUBHOI'O
0€3011aCHOI0 MOBEICHUS B YPE3BbIUAHBIX CUTYAIIUSX, YTPOXKAIOIINX JKU3HU U 3JI0POBBIO JIIOJICH, TTPABUII TIOBEJCHUS Ha
TPaHCIIOPTE U Ha J0porax.

-BOCIIUTaHNE YOXAEHHOCTH B BO3MOXHOCTH IO3HATh NPUPOAY, HEOOXOAWMOCTH Pa3yMHOTO HCIOJIB30BaHUS
JTOCTIDKEHUN HAYKH M TEXHOJIOTUH JJISl TaIbHEHIIIEr0 Pa3BUTHS YEII0BEUECKOTro 00IIeCcTBa;

-pa3BUTUC YBAXCHHUA K TBOpLAM HAYKH W TCXHUKH, OTHOIICHUA K (1)I/I3I/IKe KakK K DJICMCHTY 06HIe'-IeJ'IOBeT-IeCKOI\/II
KYJIBTYDBI,

2) B MeTanpeaIMeTHOM HANpPaBJIEHHH

OCBOE€HHE 3HAaHHH O MCXaHUYCCKHX, TCIIJIOBBIX, OJOJICKTPOMAarHUTHBIX KW KBAHTOBBIX SABJICHUAX; BCIWYMUHAX,
XapaKTepU3YIOMIUX OTH SBJICHUS, 3aKOHAX, KOTOPBHIM OHH TOMYHHSIOTCS; METOJaX HAyYHOI'O TMO3HAHUS TPHPOIBI U
(dhopMUpOBaHUS Ha 3TOH OCHOBE IIPEACTABIICHHUH O (PU3UIECKOM KapTHHE MUPa;

OBJIAJICHHE YMEHHSMHU TPOBOJUTH HAONIONCHUS TPUPOIHBIX SBJICHHUM, OMUCHIBATH W 0000IIATH PE3YIBTATHI
HAOJIO/ICHHH, HCIOJIL30BATh MPOCThIE U3MEPHUTENbHbIC MPUOOPHI Uil W3ydeHHUs (PH3MUECKUX SBICHUIA, TPENCTABIATh
pe3ynbTaThl HAOMIONCHUN WM M3MEPEHHH B BUE TAONHIl, TpPaQUKOB W BBISBISATH HAa 3TOH OCHOBE SMIIHPHUYECKUE
3aBHCHUMOCTH; MPUMEHSIThH MMOMYYCHHBIC 3HAHUS JUIS OOBSICHEHHs pa3HOOOPa3HBIX MPUPOAHBIX SBICHUI M MPOIECCOB,
MPHUHITUITOB JISHCTBUS BXKHEHIIINX TEXHUUECKHX YCTPOWCTB, JUIs pellieHrs (PU3NIECKHX 3a71ay;

pa3BUTHE TIO3HABATENBHBIX WHTEPECOB, WHTEIUICKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH B MPOIECCE pEIlCHHS
(U3NYECKNX 3a/a4 W BBIIOJNHEHHS JKCIIEPUMEHTAIBHBIX HWCCIEIOBAHUH; CIOCOOHOCTH K CaMOCTOSITCIEHOMY
MPHOOPETEHUIO HOBBIX 3HAHUH 1O (PU3KKE B COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTSIMHU M HHTEPECAMH;

- WCTOJIb30BaTh KOMIIBIOTEPHBIC TEXHOJOIMU JUIS pelleHHUsS WH(OOPMAIMOHHBIX M KOMMYHUKAIIHOHHBIX yYeOHBIX
3a1a4, B TOM 4HCIIe: BRIYUCICHUE, HATTMCAHKE TICEM, COUMHEHUH, TOKIAI0B, pedepaToB, CO31aHUe MPE3CHTAIMHN | JIp.;

Ilnannpyembie pe3yibTaThl OCBOEHHS Y4eOHOro npeaMera «@u3nka».
JInyHOCTHBIMHM pe3yabTaTaMu 00yueHus gusuke B 7-9 kinaccax SBISIOTCS:

e pa3BHTHE MIO3HABATEIBHBIX HHTEPECOB, HHTEIUIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEN yUaluXCs;

e yOEXKIEHHOCTH B BO3MOKHOCTH IIO3HAHHS TIPUPOIBI, B HEOOXOAMMOCTH pa3yMHOIO  HCIIOJb30BAHMS
JOCTHKEHHI HAayKd W TEXHOJIOTMi JUIs JajbHEHIIEro pa3sBUTHs YeEIOBEYECKOro OOIIECTBa, YBaKEHHE K
TBOPIIaM HAYKH M TEXHUKH, OTHOIIEHHE K (PU3UKE KaK DIIEMEHTY O0LIEUET0BEYECKON KYIbTYPHI;

CaMOCTOATENLHOCTh B IPUOOPETEHNU HOBBIX 3HAHMI U IIPAKTHYECKUX YMEHHI;

TOTOBHOCTH K BHIOODPY KU3HEHHOI'O ITYTH B COOTBETCTBHMHU C COOCTBEHHBIMH HHTEPECAMH M BO3MOYKHOCTSIMH;
MOTHBALKs 00pa30BATENBHON JEITEILHOCTH MIKOJBHUKOB HA OCHOBE JIMYHOCTHO OPHEHTHPOBAHHOIO TTOIX0/1a;
(opMHpOBaHKE [EHHOCTHBIX OTHOIIEHWH APYr K JAPYry, YYUTEN0, aBTOpaM OTKPBHITHH W M300peTeHHH,
pesyibTataM 00yJ4eHHs.

MeranpeaMeTHBIMH pe3y/JIbTaTaMH o0ydeHus Qusmke B 7-9 Kiraccax sBIAIOTCS:

e OBJIAJIEHHE HABBIKAMHU CAMOCTOSATEIBHOIO IPUOOPETEH S HOBBIX 3HAHMI, OpPraHU3aluk y4eOHOM JIeITENLHOCTH,
[IOCTAHOBKH I1IEJIEl, MJIAHUPOBAHMUS, CAMOKOHTPOJISA M OLEHKH PE3YJILTATOB CBOEH IEATENbHOCTH, YMEHHIMH
NPEABUIETH BO3MOKHBIE PE3YIbTAThl CBOMX JEHCTBUIA;

e [OHMMAHWE Pa3IMYMil MEXKIY WCXOIHBIMH (DAKTaMH W TMIOTE3aMHU IS UX OOBACHEHWS, TEOPETHYECKMMU
MOJIETISAMUA U PeAbHBIMU OObEKTAMHM, OBJIAJICHUE YHUBEPCAIbHBIMH yYEOHBIMH JEHCTBHAMH Ha NPUMEpPax
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THIOTE3 A7 OOBSICHEHHS H3BECTHBIX (DAKTOB M OIKCIEPUMEHTATBHOM MPOBEPKH BBIABHUTACMBIX THIIOTE3,
pa3paboTKH TEOPETHUECKUX MOJIENEi TMPOIECCOB WIIH SIBJICHHUH;

(dbopMHpOBaHHE YMEHHH BOCIPHHUMATh, MepepadaThiBaTh W TPEIBIBIATE HHPOPMAIMIO B CIIOBECHOM,
o0pasHoi, CHMBOJHYECKON (hopMax, aHAIU3UPOBATh M IepepabaThiBaTh MONYYECHHYIO HH(OPMAIHIO B
COOTBCTCTBUH C IIOCTAaBJICHHBIMH 3adadYaMM, BBIACIIATH OCHOBHOC COACPKAHHUE IIPOYUTAHHOI'O TEKCTa,
HaXOOWUTH B HEM OTBCTHI HA MMOCTABJICHHLIC BOIIPOCHI U U3JIaraThb €ro;

NpUOOPETEHUE OMbITa CAMOCTOATENLHOrO TIOMCKA, aHajiM3a W O0TOoOpa HWH(OpPMAIMKM C HCMOJIb30BAHUEM
Pa3IMYHbIX UCTOYHHUKOB U HOBBIX I/IH(bOpMaHI/IOHHBIX TEXHOJIOTUH AJI pCHICHMS ITO3HABATCIIbHBIX 3a1a4,
pa3sBUTUC MOHOJIOTUYECKON U IlHaJ'IOFH‘ICCKOﬁ peun, YyMCHHSA BbIpaXXaTb CBOM MBICIIM U CHOCO6HOCTI/I
BBICITYHINBATH COGeCG}IHI/IKa, IMOHUMAaTh €ro TOYKY 3pCHUSA, NMPHU3HABATH IMPAaBO APYTroro 4€JIOBE€Ka Ha HMHOC
MHEHHUE;

OCBOCHHUC ITPUEMOB I[eﬁCTBPIﬁ B HECTAHAAPTHBIX CUTyalHAX, OBJIaJCHUEC 3BPUCTUUCCKUMU MCTOJaMU PCUHICHU S
npobJiem;

(dhopMupoBaHue yMEHUN pabOTaTh B TPYIIE C BHITOJHEHUEM Pa3IMYHBIX COLMAIBHBIX POJICH, MPEICTABIATh U
OTCTanuBaTh CBOU B3IJIAAbBI U Y6G)KI[CHI/I5[, BECTU NUCKYCCHIO.

PerynsstuBubie YY /I
OOyyaromuiicss MOTy4IUT BOSMOXHOCTB JJIsl (JOPMUPOBAHUS CIIENYIOIUX PEryasSTUBHBIX Y'Y /1.

1.

YMeHne caMoCTOATENBHO ONpPEACTSITh IeH 00Y4eHHs, CTaBUTh U (HOPMYJIMPOBATh HOBBIE 3aJ]auu B yu&be H
MO3HaBaTEeNbHON JAEATETHHOCTH, PA3BUBATh MOTHUBBI 1 HHTEPECHI CBOEH 1TO- 3HABATEIILHOM JIESITETHHOCTH.

OOy4aroHics CMOXET:

2.

aHAIM3UPOBATh CYIECTBYIOIIUE U TUIAHUPOBATH OyAyIue 00pa3oBaTelbHbIE PE3YIILTATHI;

UISHTU(GUIIHPOBATH COOCTBEHHBIE TIPOOJIEMEI M OIIPEIEIISATh TJIABHYIO MTPOOIIEMY;

BBIJIBUTATh BEPCHUU PELICHUS MPOOIIEeMbI, (HOPMYITHPOBATH THITOTE3bI, IPEIBOCXUINATh KOHEYHBIH PE3yNbTAT;
CTaBUTH LENIb ACATEINHHOCTH Ha OCHOBE ONPEAeIEHHON MPOOIEMBI U CYIIECTBYIOIINX BO3MOKHOCTEHH;
(hopmynHpoBaTh ydeOHBIE 3a]a91 KaK [Iard JOCTIKEHUS TTOCTABIEHHON IENN A TEIbHOCTH;

00OCHOBBIBATH IIENEBbIE OPUEHTUPHI U MPHUOPUTETHI CCHUTKAMH Ha IIEHHOCTH, yKa3bIBasi U 00OOCHOBBIBAS
JIOTHYECKYIO TIOCIeI0BATEIHHOCTH IIIATOB.

YMeHne caMOCTOSATENbHO TUTAaHUPOBATh MYyTH NOCTHIKEHUS IIeJIei, B TOM YHUCIIEe aJbTEPHATHBHEBIE, OCO3HAHHO
BBIOMpaTh Hanboee 3G GeKTHBHBIE CIOCOOBI PEIIeHNs YIeOHBIX U MO3HABATEIbHBIX 3aa4.

OOyJaroniicss CMOXeET:

orpenenatb HeoOxommmoe(ple) MeiicTBHe(sS) B COOTBETCTBHMU C Y4YeOHOW W MO3HABATENHHOM 3agadyaMul |
COCTaBJISITH aJITOPUTM €TO(HX) BBITOTHCHHUSI;

O0OCHOBBIBATh W OCYIIECTBISTH BBIOOp HambOomee S(O(PeKTHBHBIX CMOCOOOB pemeHusT Y4YeOHBIX W
MMO3HaBaTeIbHBIX 33/1a4;

OIIpeNeNITh/HaX0JUTh, B TOM YHCIIE W3 IPEIVIOKEHHBIX BapHUAHTOB, YCIIOBHS [UIA BBHIIOJIHEHUS YIeOHOW H
MO3HaBaTeIIFHOM 337124,

BBICTpaWBaTh XU3HEHHBIE IUIAHBI Ha KPAaTKOCPOYHOE Oymymiee (3asBISATH IIeJIEeBBIE OPUEHTHPHI, CTaBHUTh
aZIeKBaTHBIE UM 3aJladd M MPeIIaraTh NEHCTBHS, YKa3biBas U 00OCHOBBIBAS JIOTHYECKYIO MTOCIEAOBATENEHOCTD
I1aroB);

BBIOMpATh M3 MPEMIOKEHHBIX BAapHAaHTOB M CAaMOCTOSTENHFHO WCKaTh CPEACTBA/PECYpChl U pEIICHUS
3a1a4K/JOCTHOKEHMS LIETIH;

COCTaBJIATH IIJIAH PELISHHsI TPOOIIEMbI (BBIITOIHEHS POSKTa, POBEICHUS UCCIISIOBAHMS);

OIIPENeNATh MOTEHI[HATbHBIE 3aTPYIHEHS TIPU PelIeHnH ya9eOHO’ 1 MO3HABATENFHON 3a/1a4H U HAXOIUTh
CpEeICTBa Ul UX YCTPaHEHHUS,

OITCHIBATh CBOHM OIBIT, OPOpMIISiSt €ro IuIsl Tmepeiaydl APYTHM JIFOJSM B BHUJE TEXHOJOTHHU PEIIeHUS
MTPaKTUYECKUX 33124 ONPEAeTIEHHOr 0 Ki1acca;

TJIAHUPOBATH U KOPPEKTUPOBATH CBOKO MHIVBHUIYAIHLHYIO 00pPa30BaTENbHYIO TPAEKTOPHIO.

YMeHre COOTHOCHTh CBOHM JIEHCTBHS C IUIAHUPYEMBIMH pe3yJIbTaTaMH, OCYIIECTBISATh KOHTPOJIH CBOEH
JESITETHHOCTH B TPOIIECCE JOCTIKEHUS pe3yabTaTa, ONpeelsaTh CIIOCOOb! IEHCTBHI B paMKaX MPEII0KEHHBIX
YCIIOBHH U TPeOOBaHUH, KOPPEKTUPOBATH CBOU JICHCTBHUS B COOTBETCTBUU C U3MEHSIOLIEHCS CUTYAIUEH.

OOyJaronmiicst CMOXeET:



4.

OTIPECNATh COBMECTHO C MEAAroroM MU CBEPCTHUKAMM KPUTEPUU IJIAHUPYEMBIX PE3YJIbTATOB U KPUTECPUHU
OLICHKU CBOCH y4eOHOM JesITeIhHOCTH;

CHUCTEMaTU3UPOBATh (B TOM YHUCIIC BBIOUPATH MPUOPUTETHBIC) KPUTCPUU TIAHUPYEMBIX PE3YJIBTATOB M OIICHKH
CBOEH JIEATEIHHOCTH;

OoTOMpaTh WHCTPYMEHTBHI [UIsl OLCHHBAHUS CBOCH JEATEIbHOCTH, OCYHIECTBIATH CAMOKOHTPOJb CBOCH
JESTENBHOCTH B paMKax MPEUIOKEHHBIX YCIOBHI U TPpeOOBAHUIA;

OLCHHUBATL CBOIO JOCATCIIBHOCTL, APryMCEHTUPYSA MNPUYMUHBI OOCTHIKCHUA WM OTCYTCTBUA IUIAHUPYEMOI'O
pe3ynbTara;

HaXOoOUTb JOCTATOYHBIC CPEACTBA JI BBIITOIHCHUA y‘{C6HLIX IIGf/iCTBI/IfI B PI3M€H$1IOH1€I>'IC}I CUTyalluu I/I/I/IHI/I Inpu
OTCYTCTBUU TJIAHUPYEMOT'0 PE3YIIbTATa;

pa6OTaH 10 CBOEMY IIJIaHY, BHOCUTH KOPPCKTHBBLI B TCKYIIYIO JCATCIIbHOCTL Ha OCHOBEC aHaJin3a U3MEHEHU N
CUTYaIlUH JUTS TIOTYyYEHHS 3aITaHUPOBAHHBIX XapaKTEPUCTUK TPOIYKTa/pe3yiIbpTaTa;

YCTaHaBJIUBATL CBA3b MCKAY IOIYYCHHBIMH XapaKTCPUCTUKAMHU MPOAYKTA M XaPAKTCPUCTHKaAMHU IIPOoIecca
ACATCIBHOCTU M 110 3aBE€PHICHUHN [JCATCIBHOCTHU IpE€ajiaraTb HM3MCHE- HUC XapaKTCPUCTUK IIpouecca st
MOJIy4EHUs YIIYUYIIEHHBIX XapaKTEPUCTUK IIPOAYKTa;

CBEPATH CBOU HeﬁCTBI/IH C ICJIbIO U IIpU HGO6XOJIPIMOCTH HCIIPaBJIATh OIHI/I6KI/I CaMOCTOSTECIBHO.

YMeHue olleHuBaTh MPaBUIIBHOCTD BBIIONHEHHS yueOHON 3a71a4l, COOCTBEHHBIC BO3MOXKHOCTH €€ pelIeHHsI.

OOy4aroHics CMOXKET:

OIIpeNeNATh KPUTEPUH MPaBUIBHOCTH (KOPPEKTHOCTH) BHITTOJIHEHUS YIEOHOHU 3a/1auu;

aHAIM3UPOBATh U 00OCHOBBIBATH MPUMEHEHHE COOTBETCTBYIONIETO MHCTPYMEHTAPHS JIJISl BHITIOJIHEHUS yueOHOH
3a/1a4m;

CB06021H0 I10JIb30BAaThHCA BBIpa6OTaHHBIMI/I KPUTEPUAMU OUCHKU U CAMOOLICHKH, UCXOAA M3 LEIIU U UMCIOIUXCA
CPEINCTB, pas3Invas pe3yyibTaT | CIIOCOOBI JECHCTBHUI;

OICHMBATH TPOJYKT CBOCH JESITENHHOCTH TIO 33/IAHHBIM W/WJIM CAMOCTOSITENILHO OIPEeIEHHBIM KPUTEPUIM B
COOTBETCTBHUHU C TIEJIBIO AESTENFHOCTH;

00OCHOBBIBATH TOCTHKHMOCTb IIEJTH BBIOPAHHBIM CITOCOOOM Ha OCHOBE OIIEHKH CBOMX BHYTPEHHHX PECYPCOB U
JOCTYITHBIX BHEIIHUX PECYPCOB;

(hMKCHPOBaTh M aHAIM3UPOBATH JHHAMUKY COOCTBEHHBIX 00pa30BaTENbHBIX PE3yIbTaTOB.

Brnanenne ocHOBaMH caMOKOHTPOIIS, CAMOOIICHKH, MIPHHSTHSI PEIICHUI U OCYIIECTBIICHHSI OCO3HAHHOTO BBIOOPA
B y4eOHOI1 ¥ TO3HABATENFHON JEATEITHHOCTH.

OOyJaronuiicss CMOXeET:

Ha0JI01aTh U aHAIM3UPOBATh COOCTBEHHYIO y4eOHYIO M [TO3HABATENbHYIO JAEATEIbHOCTh U JIESTENbHOCTh
IpYrux 00y4aroLMXCcs B IPOLIECCE B3aNMOIIPOBEPKHY;

COOTHOCHUTH PEaJIbHBIE U IUIAHUPYEMbIE Pe3yJIbTaThl MHAUBUIYaTbHONH 00pa30BaTENbHOM AESITEIbHOCTH U
JienaTh BBIBOJBI;

MPUHUMATH PELIeHNE B Y4eOHOH CUTyallul U HECTH 3a HET'O OTBETCTBEHHOCTH;

CaMOCTOSATENIBHO OIpenensiTh HNPUYMHBI CBOErO yclieXa WM HEyClleXxa W HaxOAWUTh CHOCOOBI BBIXOZA W3
CUTYyallu HEYyCIeXa;

PETPOCIIEKTUBHO ONPEENsATh, KaKue ASHCTBHUS 10 PEIIeHUI0 YUeOHOH 3a7aui WU IMapaMeTphl 3THX JEHCTBHIA
MIPUBENH K IOTYYEHHUIO UMEIOLIET0Cs MPOAYKTa yIeOHOH AesTENbHOCTH;

JEeMOHCTPUPOBATh MPUEMBI PEryJISIIUY ICUXO(PU3UOTIOTNIECKIX/IMOLMOHATBHBIX COCTOSIHUN IJIS1 TOCTHKEHUS
addexra ycrokoenus (yCTpaHEHHUS SMOIMOHAIBHOW HANPSOKEHHOCTH ), d(h(ekTa BoccTaHOBIEHUS (OCIa0IIeHus
MIPOSIBIICHUN yTOMIIEHUS), d(deKTa aKTHBH3AIMH (TIOBBIIICHHS TICUXO()U3UOIOTTYECKON PEaKTHBHOCTH).

Ho3naBaresabHbie YY ]I
OOy4aromuiics MoMIy4InuT BO3SMOXKHOCTH JUTsl QOPMHUPOBAHUS CIEAYIONMX MTO3HaBaTeNbHBIX Y Y 1.

1.

Vmenne ONpeAciIiATh IOHATUA, CO34aBaThb O606H_IGHI/I$I, YCTaHaBJIMBATb AHAJIOTHH, KJ'IaCCI/I(i)I/ILII/IpOBaTL,
CaMOCTOATECIbHO BBI6I/IpaTB OCHOBaHHA U KPUTCPUHU I KJ'IaCCI/I(i)I/IKaL[I/II/I, YCTaHABJIMBATh IIPUYHUHHO-
CJICACTBCHHLIC CBA3U, CTPOUTL JIOTUYCCKOC PACCYKACHUC, YMO3AKIHOYCHUC (I/IH,I[YKTI/IBHOC, ACAYKTUBHOC, 110
aHaJ'IOFI/II/I) 1 AC1IaTh BBIBOJKI.

OOy4aronuiicst CMOXeT:

1'[0)_'[6I/IpaTI) CJIOBa, COIIOIUYMHEHHBIC KIIFOUCBOMY CJIOBY, OIIPECACIIAIONIUE €O ITPU3HAKA U CBOﬁCTBa;
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2.

BBICTPAMBaTh JIOTMUECKYIO IIEMOUKY, COCTOSIIYIO U3 KIFOYEBOTO CIOBA U COMOTYMHEHHBIX EMY CIIOB;

BBIICISITh OOIUI MPU3HAK JABYX UM HECKOJIBKUX MPEAMETOB WJIH SBJICHUI U O0BICHSTH UX CXOJCTBO;
O00BEIUHATEH MPEIMETHI U SBJICHUS B TPYIIIBI IO ONPEACIEHHBIM TPU3HAKAM, CPABHUBATh, KIIACCH(PHUIINPOBATH U
0000111aTh (haKThI U SBJICHHUS,

BBIICIISITH SIBJICHHUE U3 OOIIEr0 psijia APYruX SBJICHHIA,

OIIPENEeNATh O0CTOSATENBCTBA, KOTOPBIC MPEANISCTBOBAIN BO3HUKHOBCHUIO CBS3M MEKIY SIBJICHUSMH, U3 ITHUX
OOCTOSTENIBCTB BBIJIEIATh ONPEICIIAIONINE, CIOCOOHBIC OBITh TPUYMHON JAHHOTO SIBJICHUS, BBISBIIATH MPUYUHBI
U CJICICTBUS SIBICHUIA;

CTPOUTBH PACCYXACHUE OT OOIIMX 3aKOHOMEPHOCTEH K YAaCTHBIM SIBJICHUSM M OT YaCTHBIX SIBJICHUH K OOIIHUM
3aKOHOMEPHOCTSIM;

CTPOUTH PACCYXKJCHHE HA OCHOBE CPABHEHUS IIPEIAMETOB U SIBJICHUH, BBIICIISISI [IPH TOM OOIIKE TPU3HAKH;
M3JIaraTh MOJIYYCHHYIO HH(POPMAIINIO, HHTEPIPETHPYsI €€ B KOHTEKCTE PEIIaeMOii 3aJ1auH;

CaMOCTOSITEIPHO YKa3bIBaTh HAa WH(GOPMAIIMIO, HYXX/IAIOIIYIOCS B MPOBEPKE, Mpejiarath U MPUMEHSTH CIIOCO0
MIPOBEPKH JIOCTOBEPHOCTH HH(pOPMAIIHH;

BepOaIM30BaTh YMOIMOHAIBHOE BIIEYATIICHHE, OKa3aHHOE Ha HEr0 HCTOYHUKOM;

OOBSICHATH SIBJICHHS, TPOIECCHI, CBSI3W W OTHOIICHWS, BEHIIBISIEMBIE B XOJI€ IIO3HABATCIBHOW U
HCCIICIOBATEIbCKON  JCATEIbHOCTH (IPUBOAMTH OOBSCHEHHE C M3MEHEHHEeM (OpPMbI  MPEICTABICHUS;
OOBSICHATD, ACTATU3UPYS UITN 0000111a51; OOBSICHATD C 33JaHHOW TOYKU 3PEHHS);

BBISIBJISITH M Ha3bIBATh MPUUMHBI COOBITHS, SBJCHHS, B TOM YHCJIE BO3MOKHbBIC/HaHOO0Iee BEPOITHbIC IIPUYHHBI,
BO3MOXHBIC TIOCICACTBUS 3aJaHHON TPHUYHMHBI, CAMOCTOSTEIBHO OCYIIECTBIISAS MPUINHHO-CICICTBCHHBIN
aHaJn3;

JIeNIaTh BBIBOJI Ha OCHOBE KPUTHUECKOrO aHaM3a Pa3HbIX TOUEK 3PEHHs, ITOATBEPXKAATh BBIBOA COOCTBEHHOM
apryMEHTAITUEH MM CaMOCTOSATEIHHO MTOTYICHHBIMH TAHHBIMHU.

YMenne co3gaBath, NMPUMEHSATH W IMPEOOPa3OBHIBATH 3HAKHM M CHMBOJBI, MOIEIH M CXEMBI JUIS PEIICHHS
Y4eOHBIX ¥ MTO3HABATEILHBIX 3a/1a4.

OOyJaronuiicss CMOXKET:

3.

0003Ha4YaTh CHMBOJIOM M 3HAKOM IPEIMET /NI SBJICHHE;

ONPENEeNATh JIOTHYECKHE CBA3M MEXy NpeIMETaMH W/WiIH SBICHUAMH, 0003HAYaTh JAHHBIEC JJOTUYECKHUE CBSI3H
C ITOMOIIBIO 3HAKOB B CXEME;

co31aBaTh a0CTPaKTHBIN WIIM peallbHBIN 00pa3 ImpeaMeTa U/WIH SBIICHUS;

CTPOUTDH MOJIENTb/CXEMY Ha OCHOBE YCIIOBUH 3a[]auy U/¥ITH CII0c00a e€ perIeHus;

co31aBaTh BepOasbHBIE, BEIIECTBEHHBIC U HH(POPMAIMOHHBIE MOJIEIH C BBIICICHHEM CYIIECTBEHHBIX
XapaKTEePHCTHK 00BEKTa JJIsI ONIPEICNICHNs CII0c0o0a PEelIeHHs 3a/1a4i B COOTBETCTBUH C CHTYaIIHeH;
peoOpa30oBBIBAaTh MOJENHU C LETBIO BBIBICHUS OOMIMX 3aKOHOB, OMPEACNSIOMNX TaHHYIO NMPEIMETHYIO
00J1aCTh;

MIEPEBOANTH CIOKHYIO TI0 COCTaBy (MHOT'0ACTIEKTHYI0) HHGOpMAIHIO U3 rpaduueckoro wim (HopMaan30BaHHOTO
(CMMBOJNBHOTO) TIPENICTaBICHUS B TEKCTOBOE U HA00OPOT;

CTPOHUTBH CXEMY, JITOPUTM ACHCTBHS, MCIPABIATh WM BOCCTAHABIMBATH HEU3BECTHBIM paHEe aJIrOpPUTM Ha
OCHOBE UMEIOIEr0cs 3HAHUS 00 00BEKTe, K KOTOPOMY HPUMEHSETCS allTOPUTM;

CTPOHTH JJOKA3aTEIbCTBO: MPSMOE, KOCBEHHOE, OT IIPOTHBHOTO;

AHAM3UPOBATE/PEPIIEKCUPOBATE OIMBIT pa3pabOoTKHM W peanu3almuil  y4eOHOro TPOEKTa, WCCIeTOBAHM
(TEopeTHYecKoro, SMIUPUYECKOr0) Ha OCHOBE MPEIUIOKEHHOH NMPOOIEMHOM CHTyalWu, MOCTABICHHOHW LEIH
W/VITH 331aHHBIX KPUTEPHEB OLIEHKH MPOIyKTa/pe3ybTara.

CMBICIIOBOE UTEHHE.

OOy4aronuiicst CMOXeT:

:h....

HaxoauTb B TCKCTEC TpeGyeMon I/IH(i)OpMaLII/IIO (B COOTBCTCTBHH C LICIIIMHU CBOCH ,I[GXTGJ'ILHOCTI/I);
OPUCHTUPOBATBHCA B COACPIKAHUU TCKCTA, IOHUMATh I.IeJ'IOCTHI:IfI CMBICIT TCKCTA, CTPYKTYPUPOBATh TCKCT,
YCTaHABJIMBATh B3aUMOCBA3b OIIMCAHHBIX B TCKCTC CO6BITHﬁ, HBJIeHPIﬁ, MpoHecCoB;

PE3IOMUPOBATH I'NTABHYHO UJICHO TCKCTA,

KPHUTHUYCCKU OICHUBATH COACPIKAaHNUC U (bOpMy TCKCTA.

q)OpMI/IPOBaHI/IC U PA3BUTUC IKOJIOTMYCCKOI'O0 MBIINUICHUA, YMCHHUC NPHUMCHATL €TI0 B HO3HaBaTCJ'ILHOI7[,
KOMMYHHKaTHBHOfI, COL[HaHBHOﬁ MPAKTHUKE U HpO(l)@CCHOHaHLHOﬁ OpUCHTAalWU.

OOyJaronmiicst CMOXeET:
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OIIpeNEeNTh CBOE OTHOILIEHUE K IPUPOAHOI cperne;

aHaJTM3NPOBATH BIUSHHUE SKOJIOTHUECKUX (aKTOPOB HA Cpeqy OOMTAHUS KHUBBIX OPTaHHU3MOB;

MIPOBOJUTH MPUYMHHBIA U BEPOATHOCTHBIN aHATIN3 SKOJIOTHYECKUX CUTYAIH;

MPOTHO3UPOBATh H3MEHEHUS CUTYAI[MH [IPU CMEHE ISHCTBHS OJJHOTO (haKTopa Ha JISHCTBUE APYTroro Gpaxropa;
pacnpocTpaHsTh 3KOIOTUYECKHE 3HaHUS M Y4acTBOBaTh B IMPAKTUYECKUX Jeax IO 3alUTe OKpYy Karomei
Cpenpl;

BBIpAKaTh CBOE OTHOILICHHE K TIPUPOJIC Yepe3 PUCYHKH, COUMHEHUS, MOJIENTH, TPOEKTHBIE PAOOTHI.

PasBuTie MOTHMBalIMM K OBIAJAECHUIO KyJIbTypOW aKTHBHOTO MCIIOJNB30BAaHHSA CIOBaped M JIPYrMX MOMCKOBBIX
CHCTEM.

OOyyaromuiics CMOXKeT:

OHpe}:[eJ'ISITB HCO6XO)II/IMBIG KIIFOUYECBBIC ITOMCKOBBIC CJIOBA U 3aHpOCBI;

OCYIIICCTBHHTB B3aHMO}IeﬁCTBHe C BHCKTpOHHBIMI/I ITOMCKOBBIMH CUCTEMAMU, CHOBapHMI/I;

q)OpMHpOBaTB MHO)KCCTBCHHyIO BBI60pKy U3 MMOUCKOBBIX MCTOYHHUKOB IJIsA OG’I)CKTI/IBI/ISaHI/II/I pe3yﬂbTaTOB
[TOHCKA;

COOTHOCHUTH ITOJYIEHHBIE PE3YIIbTATHI TIOMCKA CO CBOEH ESITENBbHOCTRIO.

KommynuxkaruHbie YY /{

1.

YMeHne OpraHu30BBIBAaTH YYE€OHOE COTPYIHHYECTBO M COBMECTHYIO JEATENbHOCTh C YYHTEIEM U
CBEpCTHUKAMU; paboTaTh WHIUBUAYAIFHO U B TPYIINE: HAXOAUTH O0IIee pelleHre U pa3penarb KOH(PIUKThI Ha
OCHOBE COTJIaCOBaHHWS MO3WIMKA M y4€Ta MHTEpecoB; (pOpMymupoBaTh, apryMEHTHPOBATh U OTCTAaMBATh CBOE
MHEHUE.

OOy4aroHics CMOXKET:

OnpeaAcisiTh BOSMOXKHBIC POJIM B COBMECTHOM JCATCIIbBHOCTH,

UrpaTh ONpeNeNEHHYIO POJIb B COBMECTHOM JI€ATENbHOCTH;

MIPUHUMATH MTO3UIMIO COOECETHIKA, TOHUMAs MTO3UIIHMIO IPYTOro, pa3indaTh B €r0 pedr: MHEHHE (TOUKY
3peHMS), J0KA3aTeNbCTBO (ApPIyYMEHTHI), (DaKThl; TUIIOTE3bI, AKCHOMBI, TEOPHH;

OIIpPENeNATh CBOM JCHCTBUS U ACHCTBUS MapTHEPA, KOTOPBIE CIIOCOOCTBOBAIN MIIA MPEMSATCTBOBAIN
MPOAYKTUBHON KOMMYHHKAIIHH;

CTPOUTH TIO3UTHBHBIE OTHOIIEHUS B IPOIIecce YIeOHO! U MO3HABATENBFHON eATENbHOCTH;

KOPPEKTHO M apTyMEHTHPOBAHHO OTCTaMBATh CBOIO TOUYKY 3pEHUS, B AUCKYCCHH YMETh BBIIBUTATH
KOHTpPapTyMeHTHI, Iepedpa3upoBaTh CBOIO MBICIH (BlIaJIEHUE MEXaHU3MOM HKBHUBAJICHTHBIX 3aMeH);
KPUTHYECKH OTHOCHUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IPHU3HABATH OMTMOOYHOCTH CBOETO MHEHHS
(ect OHO TaKOBO) U KOPPEKTHPOBATH €Tr0;

MpeyIaraTh aabTepPHATUBHOE PEIlleHre B KOH(DIMKTHON CHTYaIuH;

BBIICISITH OOIIYIO0 TOYKY 3PEHHUS B JUCKYCCHH;

JOTOBApUBATHCS O TMPABUJIAX W BOMPOCAX IS OOCYXIEHHUS B COOTBETCTBHH C IOCTABICHHOHN MEpeN TPYIIIOn
3aauei;

OpPTaHM30BHIBaTh y4eOHOE B3aMMOCWCTBHE B TpymIe (ONpenenirTs oOIe IeNd, paclpenensiTs POy,
JIOTOBapUBATHCS IPYT C JPYTOM U T. II.);

YCTpaHSATh B paMKax JWanora pa3pbiBEI B KOMMYHUKAIMH, OOYCIOBJICHHBIE HEMOHWMAaHUEM/HETPHUITHEM CO
CTOPOHBI cOOECeNHNKA 3a/1a4d, (POPMBI WIIHA COAEP KAHUS THAIIOTA.

YMeHre O0CO3HAHHO WCIOJIh30BATh PEUEBBIE CPEACTBA B COOTBETCTBHHM C 3a7adeii KOMMYHUKAIIMH IS
BBIP2KEHHSI CBOMX UYYBCTB, MBICIICH W TOTPEOHOCTEH ISl TUIAHUPOBAHHS U PETYISIIUU CBOEU JeATENbHOCTH;
BIIaJICHNE YCTHON U MUCbMEHHON PEeYhI0, MOHOJIOTHYECKOW KOHTEKCTHON PEUbIo.

OOy4aronuiicst CMOXeT:

OIIpENeNATh 3a/ja4y KOMMYHHKAIIMH U B COOTBETCTBUH C HEW OTOMPATH pedeBbIe CPEACTBA;

OTOHMpATh U MCIIONB30BATh PEUEBBIC CPENICTBA B MPOIECCE KOMMYHUKAIIUN C IPYTHMH JIFOJIbMH (IMAJIOT B TIape,
B MaJIO¥ TpyNIe U T. I.);

MIPEJICTABIIATH B YCTHOW WJIM TUChbMEHHOU (hopMe pa3BEPHYTHIN TI1aH COOCTBEHHOU JIESTETbHOCTH;

COONFONIaTh HOPMBI TMyONWYHOW pe4d, perjaMeHT B MOHOJOIe€ H JUCKYCCHH B COOTBETCTBHH C
KOMMYHUKAaTHUBHOU 3a/1aueil;

BBICKa3bIBaTh U 00OCHOBBIBATH MHEHHE (CYXK/ICHHE) U 3alpallliBaTh MHEHHE TapTHEPA B PaMKax JIMAJOra;
MIPUHUMATH PEIICHUE B XOJIC IMAJIOra U COrJIACOBBIBATH €r0 C COOECEIHUKOM;
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3.

CO3/1aBaTh MMMCHMCHHBIC KIIUITUPOBAHHBIC U OPUTUHAIBHBIC TEKCTHI C UCIIOIB30BaHUEM HEOOXOJUMBIX PEUCBBIX
CpEACTB;

WCIIONB30BaTh BepOabHBIC CpeIcTBA (CPEACTBA JJOTHUSCKOM CBSI3H) JUIS BBIICIICHUS CMBICIIOBBIX OJIOKOB CBOETO
BBICTYIUICHUS;

HCIIOIb30BaTh HEBEPOAIbHBIC CPEACTBA WIIM HATJISIHBIC MaTEpUabl, TIOATOTOBICHHBIE/ OTOOPaHHBIC MO
PYKOBOJICTBOM YYHTEIIS,

JICNIaTh OICHOYHBIH BBIBOJA O JOCTHIKCHUHU IEJIM KOMMYHHKAIIUM HEIMOCPEICTBEHHO IOCIIE 3aBEpIICHUS
KOMMYHHUKATHBHOTO KOHTAaKTa U 00OCHOBBIBATh €TO.

dopMupoBaHHEe W  Pa3BUTHE KOMIIETCHTHOCTH B  OOJIACTM  HCIOJb30BaHWS WHGOPMAIMOH-  HO-
KOMMYHUKAITMOHHBIX TexHojoru# (mamee — UKT).

OOyyaromuiics CMOXKeT:

LIEJICHAITPABJICHHO MUCKAaTh U UCIOIL30BaTh UH(OPMAIIMOHHBIC PECYPCHI, HEOOXOAMMBIC [Tl PEIICHUS y4eOHBIX
U TIPaKTUYECKUX 3a/1a4, ¢ moMombio cpeacts UKT;

BBIOMpATh, CTPOUTh M MCIIOJIb30BaTh aJCKBATHYI0 WH(POPMAIMOHHYIO MOJENb JUIsl TEepeiadyd CBOUX MbICIIEH
CPEICTBAMH €CTECTBEHHBIX M (DOPMAIBHBIX SI3BIKOB B COOTBETCTBUU C YCIIOBUSIMH KOMMYHUKAIIHH;

BBIACISITH WH(GOPMAIIMOHHBIA aCIEKT 3aj[aud, OINECPUPOBATh JAHHBIMH, HCIIOJIIB30BATh MO- JCIb PEHICHUS
3aJ1a4H;

WCTIONIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTMHU (BKJIIOYAs BBHIOOP aJEKBATHBIX 3a/laue HWHCTPYMEHTAIBHBIX
MIPOTPaMMHO-AIMIAPATHRIX CPEACTB W CEPBHICOB) ISl PEIIeHUS WHGOpPMAIlM- OHHBIX W KOMMYHHUKAITMOHHBIX
y4eOHBIX 3a7ad, B TOM YHCJIC: BRIYMCIICHUE, HAIMCAHUE MHUCEM, COUMHEHUH, TOKJIAI0B, pedepaToB, co3gaHue
Mpe3eHTalu u JIp.;

HCTIONIB30BaTh MH(HOPMAITHIO ¢ YIETOM dTUUECKUX U MPABOBBIX HOPM;

€03/1aBaTh HH(GOPMAIMOHHBIC PECYPChI PA3HOI0 THIIA U JJIs Pa3HBIX ayAUTOPHUH, COOII0AaTh MH(POPMAIIHOHHYIO
TUTHEHY U TIpaBria HH()OPMAITOHHON 0€3011aCHOCTH.

IIpeaMeTHBIMM pe3yabTaTaMu 00yueHus ¢pusuke B 7-9 Kiaaccax sIBIASIOTCH:

(dbopMupoBaHHE IPEACTABICHHH O 3aKOHOMEPHOM CBS3M M II03HABAEMOCTH SIBJICHUH MPHPOIBI, 00
00BEKTUBHOCTH HAYYHOTO 3HAHWSE, O CHCTEMOOOpa3yomel poiau GU3UKK JUTS PA3BUTHS PYTHX €CTECTBEHHBIX
HayK, TEXHUKW U TEXHOJIOTHI; HAyYHOrO MHPOBO33PEHIH KaK pe3yIbTaTa H3y4eHHUsS OCHOB CTPOCHHUS MAaTEepHH
1 GyHIAaMEHTaJIbHBIX 3aKOHOB (DH3UKH;

3HAHUA O MPHUPOJIE BAXHEUINX (PU3NIECKUX SBICHUN OKPY)KAIOIIEro MApa U MMOHUMAaHNe CMBICIAa (PHU3MIECKUX
3aKOHOB, PACKPBIBAIOIINX CBS3b N3YUEHHBIX SIBJICHUM;

(dhopMupoBaHUE TEPBOHAYANBHBIX MPEACTaBICHHH O (U3WYECKOH CyIIHOCTH  SIBICHUH  TPUPOIBI
(MexaHMYeCKUX, TEIUIOBBIX, JIEKTPOMAarHUTHBIX U KBAHTOBBIX ), BUIaX MaTepHH (BEIIECTBO U IIOJIE), IBIKESHUH
KaK CIoco0e CYIIeCTBOBAHUS MaTEPUH; YCBOSHHE OCHOBHBIX W MEXaHHUKH, aTOMHO-MOJIEKYJISIPHOTO YIEHUS
O CTPOSHHH BEIIECTBA, 3JEMEHTOB JJIEKTPOJMHAMHKH W KBAHTOBOH (U3WKH; OBIAJCHUE TOHITHIHBIM
anmapaToM U CHMBOJIMYECKHIM SI3BIKOM (DU3UKH;

YMEHHS TIOJh30BAThC METOJaMH HAayJIHOTO HWCCIENOBAHUS SBJICHUN NPUPOABI, TPOBOAWTH HAOIO/CHWS,
IJJAHUPOBATH U BBITIONHSITH SKCIIEPUMEHTHI, 00padaThIBATh PE3YNBTATH U3MEPEHUH, PENICTABISTh PE3yIbTaThI
W3MEpPEeHHH C TOMOINBI0 TaONuIl, TpadukoB U GopMyl, OOHAPYKHBATh 3aBUCHMOCTH MEXAY (HU3HMUECKUMHU
BEIMYWHAMH, OOBACHATH IONyYeHHBIC PE3yJIbTaThl W JelaTh BBIBOJIBI, OIEHWBATH T'PAHUIIBI ITOTPEITHOCTEH
PE3yNIbTATOB U3MEPEHU;

YMEHHS TIPAMEHSATh TEOPETHUYECKHEe 3HaHWsA 1Mo (U3WKEe HAa TPaKTHKe, pemaTh (U3WYecKWe 3a7add Ha
MIpUMEHEHHE TTOTyYeHHBIX 3HAHU;

YMEHHSI W HaBBIKA TPUMEHSTHh TOJYYEHHbIE 3HAHWS M OOBSCHEHHS TPHUHIUIIOB JEHCTBUS BaKHEHIIIMX
TEXHUYECKHX YCTPOUCTB, (pabOThI) MAIMH W MEXaHW3MOB, CPEACTB IEPEIBUKEHHUS W CBS3H, OBITOBBIX
prOOPOB, TPOMBINUICHHBIX TEXHOJIOTHYECKHX IIPOIECCOB, DPEIICHUs NPAKTHYECKHX 3a7ad ITOBCEIIHEBHOM
JKU3HU, OOecIiedeHrus Oe30MacHOCTH CBOEH KHU3HW, pAlMOHAJBHOTO TIPUPOAONOIB30BAaHUS U OXPaHBI
OKpYXXAaroIel Cpeibl; BIMSHUS TEXHUUECKUX YCTPOUCTB Ha OKPYKAIOLIYIO CPENy;

OCO3HaHWE BO3MOKHBIX IPUYUH TEXHOI'C€HHBIX M 9KOJIOTHUYECKUX KaTacTpod.

OCO3HaHHWE HEOOXOIMMOCTH TNPUMEHEHHS JOCTHKEHUH (U3MKM W TEXHOJNOTHH s palMOHaJIbHOTO
MPUPOAOIIONB30BAHMS;



® OBJIaJICHNEC OCHOBaMHM OE€30MAacCHOTO HCIOIb30BAHHUSA €CTECTBEHHBIX M HCKYCCTBEHHBIX JJIEKTPUUYECKUX U
MarHUTHBIX TOJICH, 3JIEKTPOMAarHUTHBIX U 3BYKOBBIX BOJH, €CTECTBEHHBIX M MCKYCCTBEHHBIX MOHU3UPYIOIINX
U3IY4YeHUH Bo n30e:KaHNe UX BPEAHOT'O BO3/ICHCTBUS HA OKPYKAIOILIYIO CPEly M OpTaHM3M YelIOBEKa;

e (opmupoBaHUE YOEKIECHHUS B 3aKOHOMEPHOW CBSI3M W TO3HABAEMOCTH SIBJICHUH MPHUPOJIBI, B 00bEKTUBHOCTH
Hay4HOI'O 3HAHMS, B BBICOKOM LICHHOCTH HayKHU B Pa3BUTHUU MATEPUATIbHONU U JYXOBHOM KyJIBTYPBI JIOEH;

® Da3BUTHE TEOPETHUYECKOTO MBIIIICHUSI HAa OCHOBE (POPMUPOBAHUS YMEHUH yCTaHaBIMBATH (DAKTHI, Pa3inyuaTh
NPUYMHBI W CJIEACTBHUSl, CTPOMTH MOJEIM W BBIIBUIaTh THUIOTE3bl, OTHICKMBATH W (OPMYIUPOBATH
JIOKa3aTeNbCTBA BHIABHHYTHIX TMIIOTE3, BEIBOAUTH U3 SKCIEPUMEHTAIBHBIX (PAKTOB U TEOPETHUYECKUX MOJeNei
(hM3HUECKIE 3aKOHBI,

® pa3BHUTHE YMEHHUA IUIAHUPOBAThH B TIOBCEAHEBHOM U3HU CBOM JEWCTBHSA C MPUMEHEHHEM MOITY4YEeHHBIX 3HAHUIM
3aKOHOB MEXaHHKH, DJIEKTPOJUHAMHUKH, TEPMOJMHAMUKA M TEIJIOBBIX SIBJICHUH C ENbI0 cOepeKeHMs
3/10pOBbS;

e (opMHpOBaHUE TMPEACTABICHUI O HEPalMOHAILHOM HCIIONB30BAHUN IPUPOAHBIX PECYpCOB W JHEPrHH,
3arpsi3HEHNH OKPY’KaIOIIEeH Cpe/Ibl Kak CIe/ICTBHE HECOBEPIIIEHCTBA MAIIIMH U MEXAHU3MOB.

e KOMMYHHKATHBHBIE YMEHHA: JOKJIAAbIBATh O PE3yJbTaTaX CBOErO HCCIENOBaHUS, Y4acTBOBaTh B JMCKYCCHH,
KpaTKO W TOYHO OTBEYaTh Ha BOMPOCHI, HCIIOJB30BAaTh CIIPABOYHYIO JUTEPaTypy U APYrHe HCTOYHHKH
nHbopMaI.

BpInyCKHUK HAY4YUTCS:

coOJIOIaTh MpaBmiia 0E30MaCHOCTH M OXPaHbI Tpyla MpH padoTe ¢ ydeOHBIM M J1a00paTOpHBIM 00OPYAOBaHHEM;

MOHUMATh CMBICII OCHOBHBIX (DH3MUECKUX TEPMHUHOB: (U3HUECKOE Telo, (GU3NYecKoe siBlieHHe, (pu3mueckas
BEIMYWHA, CANHUIIBI N3MEPEHNUS;

pacro3HaBaTth IpoOJIEMBbl, KOTOPbIE MOXHO PENIUTh MPU MOMOIIH (PU3NYECKUX METOJIOB; aHAIN3UPOBATh OTJEIbHBIE
3Tanbl IPOBENECHUS HUCCIEJOBAHUM U HHTEPIPETUPOBATh PE3yIbTaThl HAOIIOEHUH U OIBITOB;

CTaBUTD OIBITHI 10 UCCIIENAOBAHUIO (PU3NUECKUX SBICHUN MM (PU3MUECKUX CBOMCTB TeN €3 MCIIOIb30BAHUS MPIMBIX
M3MEPCHUH; MpH 3TOM (OPMYIHPOBAaTh MPOOIEMYy/3amady Y4eOHOrOo SKCIEPUMEHTA; COOMpaTh YCTAHOBKY M3
IPEIUIOKEHHOT 0 000PYAOBAHNUS; TPOBOIUTD OIBIT U (POPMYINPOBATH BHIBOJIBI.

[Mpumeuanue. [Ipu mpoBeneHnM uccnenoBaHus (QU3MUECKUX SIBICHUH W3MEPUTEIbHBIE NMPHOOPHI HCIONB3YIOTCS
JWIIb KaK JATYHKH H3MEpEeHHsT (U3MYECKHX BEIMYHMH. 3alHMCH NMOKa3aHWH NPSMBIX M3MEPEHHH B ITOM cilydae He
TpeOyercs.

IIOHUMATh POJIb SKCIIEPUMEHTA B MTOIY4YEHUH HAyYHON HHPOPMALIH;

IIPOBOAUTH IIPSIMbIE H3MepeHHs GU3NUECKUX BEINYMH: BPeMs, pacCTOsIHUE, Macca Tella, 00beM, cuila, TeMIepaTypa,
aTMoc(hepHOE [aBiieHHE, BIAKHOCTh BO3yXa, HAaNpsDKEHHWE, CUja TOKAa, PaAMalMOHHBIA (DOH (C HMCIIOIb30BaHUEM
JO3UMETpPa); IPU ITOM BBIOMPATh ONTHMANBHBIA CIIOCOO M3MEPEHHS W HCIOJIb30BATh IPOCTEHUIIME METOIbI OLICHKU
MOTPEIIHOCTEH U3MEPEHUM.

[Ipumeuanue. JlrobGast ydueOHass mporpamMma JOKHA OOECHEYUBATh OBJIAJCHUE MNPSIMBIMH H3MEPEHUSMH BCEX
MEPEYUCIICHHBIX (PU3NUECKUX BEJIMUMH.

MIPOBOANTH MCCIEAOBAaHUE 3aBUCUMOCTEH (PU3NUECKUX BEITUYMH C UCIIONB30BAHMEM IPAMBIX M3MEPEHHI: IPU 3TOM
KOHCTPYHMPOBAaTh YCTaHOBKY, (PUKCHpOBAaTh pe3yibTaThl MOIYYEHHOH 3aBUCHUMOCTH (DU3MYECKHUX BEIMYMH B BHIE
TabauI ¥ rpauKoB, ENaTh BBIBOIBI IO PE3yIbTaTaM UCCIEIOBAHNUS;

MPOBOAUTh KOCBEHHBIE M3MEpeHUs (U3MYECKHMX BEIMYMH: NpPU  BBIIOJHEHHH W3MEPEHUHl  cobupath
9KCIEPUMEHTAJIBHYI0 YCTAHOBKY, CIIEAysl IPEMJIOKEHHOM WHCTPYKLUUH, BBIYMCIIATH 3HAYCHHWE BENMYUHBI U
aHAJIM3UPOBATH MOyYCHHBIE PE3YJIbTATHI C YUETOM 3aJaHHOM TOYHOCTH U3MEPEHUH;

aHAJTM3UPOBAaTh CHUTYallMH IPAKTUKO-OPHEHTHPOBAHHOI'O XapaKTepa, y3HABaTh B HUX MPOSIBICHHE H3YUYEHHBIX
(U3NUECKHUX SBICHUM WIN 3aKOHOMEPHOCTEH U MPUMEHSTh UMEIOLIMECS 3HAHUS TSl UX OOBSICHEHUS;

MOHUMAaTh MPUHLMIBI JACHCTBUS MAaIllMH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB, YCIOBHUS HX O€30MacHOro
WCTIOJIb30BaHMS B TIOBCEHEBHON KHU3HU;

WCIOJIB30BaTh IPU BBIIOJIHEHUH YYEOHBIX 3aJad HAYYHO-TIONMYJSIPHYIO JINTEpaTypy O (DU3MYECKUX SIBICHUSX,
CIpaBOYHBIE MaTepHabl, pecypchl MIHTEpHeT.

BbINyCKHUK MOJYYHUT BO3MOKHOCTh HAYYUTHCSH:

OCO3HaBaTh LEHHOCTh HAYYHBIX HMCCIICIOBAHMN, POJb (U3UKU B PACIIMPEHHH MPEACTaBICHUH 00 OKpYXKaroulem
MUpE U €€ BKJIaJ B yJIydllIeHUE KauecTBa )KNU3HHU;

WCIOJIB30BATh MPUEMBI IOCTPOCHHS (PU3MUECKUX MOJelel, moncka u (HOpMyJIMPOBKH JI0KA3aTEIbCTB BBIABHHYTHIX
THIIOTE3 U TEOPETUUECKMX BBIBOJIOB HA OCHOBE SMIIMPHYECKU YCTAHOBIICHHBIX (DaKTOB;
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CpaBHUBATb TOYHOCTh HM3MEPEHUs (PHU3MUECKUX BEIMYUH 1O BEIWYMHE WX OTHOCHTEIBHOH MOTPEIIHOCTH MpH
MPOBENICHUH NPSMBIX U3MEpEHHIA;

CaMOCTOSATEIIFHO MPOBOAUTH KOCBEHHBIE MU3MEPEHUS M HWCCIEeNOBaHUS (PU3MYECKUX BEIMYMH C HCIOJIB30BAHUEM
Pa3NMUYHBIX CIOCOOOB M3MepeHHs (PU3NYECKUX BEIUYHMH, BHIOMPATH CPEACTBA M3MEPEHHUS C yUETOM HEOOXOIMMOM
TOYHOCTH HM3MEpEeHUH, 00OCHOBBIBATH BBIOOp CHOco0a M3MEpEeHHs, aJeKBaTHOTO IMOCTABICHHOW 3ajaye, MPOBOJUTH
OIIEHKY JIOCTOBEPHOCTH MOIYYEHHBIX PE3yJbTaTOB;

BOCIIPHHUMATH HHPOPMALUIO GU3UIECKOr0 COACPKaHMS B HAYYHO-TIOMYJISPHON JIUTEPAType U CPEACTBaX MacCOBOU
WHPOPMAIUK, KPUTHYECKH OICHHWBATh IMOMYYECHHYI0 HH(QOpMAalWio, aHAIU3UpPYS €€ COACpXKaHWe M JaHHBIE 00
HCTOYHUKE HH(POPMAIINH;

co3JaBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIEHHS O (PU3MYECKMX SBICHUSX HA OCHOBE HECKOJIBKHX
WUCTOYHUKOB HWH(POPMAILIMHM, COMPOBOXKIATH BBICTYIJICHWE IPE3CHTAIMEH, YYUTBIBAsS OCOOCHHOCTH ayJUTOPHH
CBEPCTHUKOB.

MexaHnu4veckue siBJIeHUS
BbINyCKHUK HAYYHUTCH:

paCHO3HaBaTB MEXAaHUYECCKUEC SABJICHUSA U O6T)HCH$ITB Ha OCHOBC HUMCHOIIUXCHA 3H3HPII>1 OCHOBHBIC CBOﬁCTBa NN
YCIIOBHSI TIPOTEKAHUS ITUX SBJICHHI: paBHOMEPHOE W HEPABHOMEPHOE JBIDKEHUE, PABHOMEPHOE M PAaBHOYCKOPEHHOE
HpﬂMO.HPIHCfIHOC JBHKCHHEC, OTHOCHTCIBbHOCTh MECXAaHHYCCKOI'O JABHXCHU, CBO6OJIHO€ nmaaCHueE TCEI, paBHOMepHOG
ABWXKCHUEC 110 OKp}/)KHOCTI/I, I/IHepIII/ISI, B33HMO}ICI>'ICTBPIC TECII, peaKTI/IBHoe JBHXCHHUC, Hepe)laqa JAaBJICHU S TBeplII)IMI/I
TCIaMH, XHAKOCTIAMH W Ta3aMH, aTMOC(i)epHOG JaBJICHUC, IIJIaBaHUC TCII, paBHOBeCI/Ie TBep}II)IX TCI, HUMCIOIIUX
3aKpPEIUICHHYIO OCh BpPAIllEHHs, KOJIeOaTeIbHOE ABM)KEHUE, PE30HAHC, BOJTHOBOE JBHKEHHUE (3BYK);

OIINCBIBATH I/ISYLIGHHBIC CBOI>'ICTBa TCI W MCXAaHHUYCCKHUC SBJICHUA, I/ICHOJH)?:Y?I (1)I/ISI/I‘I€CKI/IG BCIIMYUHBI. IyTh,
IepeMeINIeHne, CKOPOCTh, YCKOPEHHE, MEPHOo OOpaleHus, Macca Tella, IUIOTHOCTh BEIIECTBA, CHila (CHJIa TSDKECTH,
CUla VIPYTrOCTH, CHJIAa TPEHUS), NaBJICHHUE, HWMITYJIbC Teja, KHHETHUYECKas HHEPTHUs, ITOTCHITMATbHAS DHEPTHs,
MexaHudeckass pabora, mexanmdeckas wmorHocTh, KIIJ[ mpu coBepmieHum pabOTHI ¢ HCHOJIB30BAHHEM ITPOCTOTO
MEXaHU3Ma, CHJIa TPEHUS, aMILTUTY/Ia, IIEPUOl M 9acTOTa KoJieOaHUH, UTIMHA BOJTHBI M CKOPOCTh €€ PacIpOCTPaHCHHUSI;
MPH ONHCAHUM TPABUIBHO TPAKTOBATh (PU3MUECKHI CMBICI HCIOIb3YEMBIX BEIHYMH, UX OOO3HAUCHMS U CAMHHIIBI
HM3MEPEHHUS, HaXOIUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DH3MUECKYIO BEJIMUMHY C IPYTMMH BEIMYHMHAMHU, BBIYUCIIATH
3HavYeHHUE (DU3UICCKON BEITHIMHEI,

aHAJM3UPOBATh CBOWCTBA TEJI, MEXaHWYCCKHE SBICHUS M TIPOIECCHI, HCIIONB3yS (U3MUCCKHE 3aKOHBI: 3aKOH
COXpaHEeHHs HEePTHH, 3aKOH BCEMHUPHOTO TATOTEHHSI, MPUHIIUI CYTIEPIIO3UIINN CHJI (HaXOX/IeHHE PaBHOJEHCTBYIOMICH
cmibl), I, II u 11l 3akorsr HeroToHa, 3aKOH COXpaHEHUs UMITyIbca, 3akoH ['yka, 3akoH [lackamns, 3akoH ApxuMena; mpu
9TOM Pa3NNYaTh CIOBECHYIO ()OPMYIHPOBKY 3aKOHA M €r0 MaTEMAaTHIECKOE BEIPAKEHHE;

pasIMYaTh OCHOBHBIC NMPU3HAKH M3YUEHHBIX (U3NUECKUX MOJEIEH: MaTepHallbHas TOYKa, MHEpLHaJbHAs CHCTEMa
OTCUETa;

pemaTts 3amadud, HCIONb3ys (M3WYECKHe 3aKOHBI (3aKOH COXpPAaHEHHS JHEpPTHH, 3aKOH BCEMHPHOTO TSATOTEHUS,
npuHuun cynepnozunuu cui, I, II u I 3akonel HeroTOHA, 3aKOH cOXpaHeHUs UMIyJbca, 3akoH ['yka, 3akoH Ilackais,
3aKkoH Apxumena) u GOpMyNbI, CBS3BIBatONHe (pU3MYeckne BENWYUHBI (ITyTh, CKOPOCTh, YCKOpPEHHE, Macca Teda,
IJIOTHOCTH BEIIECTBA, CHIIA, JaBIICHHE, UMITYIbC Tela, KHHeTHYecKasi JHePTHs, TOTSHINAIbHAS YHEPTUs, MEXaHUIecKas
pabota, Mexanmdeckass MomHOcTh, KIIJ[ mpocToro mMexaHwsma, cuiia TPEHHS CKOJNBXKEHHS, KOX(PQOUIIUEHT TpEeHUs,
aMIUTATYya, TIEPUOI W YacToTa KoneOaHWi, IJIMHA BOJMHBI M CKOPOCTh €€ pAcCHpOCTpaHEHWs): Ha OCHOBE aHalM3a
YCIIOBHS 33/IauM 3aIllMCBIBATh KPATKOE yCIOBHE, BHIACTATH (PU3MUECKUE BETHYHMHBI, 3aKOHBI U (DOPMYITBI, HEOOXOIMMBIE
JUTS €€ PEIIeHUs, IIPOBOANTD PAcUeThl M OIICHWBATh PEATHbHOCTH IMOYIEHHOT'0 3HAUCHMS (PH3UIECKON BETMIHHBL.

BbINyCKHUK MOJYYHUT BO3MOKHOCTh HAYYUTHCH:

WCIIONb30BaTh 3HAHMS O MEXaHUYECKUX SIBICHUSX B TOBCEIMHEBHOW XKWU3HW JUIA OoOecriedeHHsi O€30MacHOCTH TpH
oOpamieHMH ¢ TpUOOpaMH W TEXHUYECKUMHU YCTPOHCTBAMH, [UISI COXPaHEHUS 370pOBbS M COONIOJAEHUS HOPM
AKOIIOTUYECKOTO ITOBE/ICHUS B OKPYXKAIOIIEH Cpefie; TPUBOAUT MPUMEPHI TPAKTUYECKOTO UCMOIb30BaHUS (DU3HMUECKIX
3HAHUW 0 MEXaHMYECKUX SIBICHUSX M (PU3MYECKUX 3aKOHAX; MPUMEPHI UCIOIb30BAHMUS BO30OHOBISEMBIX HCTOUHUKOB
SHEPTHH; SKOJIOTHIECKHUX TIOCIECTBUH HCCIIeIOBaHI KOCMHYECKOTO ITPOCTPAHCTB;

pasIuyYaTh TPAaHUIBl MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, MOHUMATh BCEOOMIMI XapakTep (yHIaMEHTaJIbHBIX
3aKOHOB (3aKOH COXpaHEHHS MEXaHWYEeCKOH SHEPTHH, 3aKOH COXPaHEHUS MMITYJIbCa, 3aKOH BCEMHUPHOI'O TATOTECHUS) H
OIPaHUYEHHOCTh HCIOIb30BaHMS YACTHBIX 3aKOHOB (3aKoH ['yka, Apxumena u jp.);

HaxOJWTh AaJICKBATHYIO IPENIOKEHHON 3a7aue (PHU3MUECKYr0 MOJEeNb, pa3peliatb MpodjeMy Kak Ha OCHOBE
MMEIOIIMXCS 3HAHWA MO0 MEXaHWKE C HCIOJIb30BaHMEM MaTeMaTHYEeCKOro amrmapaTa, TaKk W MPH TOMOIIU METOIIOB
OILIEHKH.
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TennoBbie ABJIeHUA

BbINyCKHUK HAYYUTCH:

pacro3HaBaTh TEIUIOBBIC SIBICHHUS M OOBSACHATH Ha 0a3e MMEIOIIMXCS 3HAHHA OCHOBHBIE CBOWCTBA HIIM YCIIOBHUS
MpOTeKaHUsl JTHX sBIeHHW: audy3us, H3MEeHEeHHe o0beMa Tel TpPU HarpeBaHuM (OXJAXKICHWH), Oombiias
C)KUMaeMOCTh Ta30B, Mallas CXHMAaeMOCTh JKHIKOCTEH W TBEPABIX Tel; TEMIOBOE paBHOBECHE, HCIapeHue,
KOHJICHCAIUS, TUIABJICHHE, KPUCTAJUIM3alMs, KHUIICHHE, BIAKHOCTH BO3/yXa, Pa3IUYHbIE CHOCOOBI TEIIONepeaayn
(TerIonpoBOJHOCTD, KOHBEKIINS, U3IyUCHUE), arperaTHbIe COCTOSHHS BELIECTBA, ITOMJIOIEHNE YHEPTHH [P UCTIAPEHU T
KHUJIKOCTH H BBIJIETICHUE €€ MPH KOHACHCAIIUH Mapa, 3aBUCUMOCTD TEMITePaTyphl KUIIEHHS OT JaBJICHHUS;

OIUCHIBATh W3y4YCHHBIE CBOMCTBAa TEN W TEIUIOBBIC SIBIICHUS, HCIOJNB3Ys (HU3MUECKHE BEITMYMHBI KOIHYECTBO
TEeIJIOThI, BHYTPEHHSISI DHEPTHUs, TeMIepaTypa, YAClIbHAs TEMJIOEMKOCTh BEIECTBA, Y/AENbHAs TEIUIOTa IJIaBJICHHS,
yaenbHas TeluloTa MapooOpa3oBaHMs, yAENbHAs TEIJIOTa CrOpaHMs TOIUIMBA, KOI(M(UIMEHT IOJIE3HOro NEHCTBUS
TEIJIOBOTO JIBUTATENS; TPH ONUCAHWW TPABHILHO TPAKTOBATh (MU3UYECKHH CMBICI HCIONB3YEMBIX BEIMYWH, WX
0003HAYEHHSI U €IUHUIIBI U3MEPEHNs, HAXOIUTh (POPMYJIbI, CBS3BIBAIONINE JAHHYIO (DU3UYECKYIO BETUYMHY C JAPYTUMHU
BEJIMYMHAMH, BEIYUCIISTH 3HAUEHHE (PU3NIECKON BETUUNHBI;

AQHAM3NPOBaTh CBOWCTBA TEN, TEIJIOBBIC SBJICHHS W TMPOIECCHI, HCIONb3ys OCHOBHBIC MOJOXKEHUS ATOMHO-
MOJIEKYJISIPHOTO YUYEHHS O CTPOSHUH BEUIECTBA M 3aKOH COXPaHEHUs SHEPTHU;

pa3nuyath OCHOBHBIE MPU3HAKH U3YyYCHHBIX (PH3HMUECKUX MOJIENICH CTPOCHUS ra30B, XKHUJKOCTEH U TBEPBIX TEI;

MPUBOJIUTH TPUMEPHI TTPAKTUIECKOTO MCIIONb30BAHUS (PU3NUECKUX 3HAHUH O TEIUIOBBIX SIBJICHUSIX;

pemarb 3aja4yu, HMCHONB3YSl 3aKOH COXpPaHEHWs JSHEPTMU B TEIUIOBBIX MpoleccaX M (OPMYIIBI, CBS3BIBAIOIINE
(u3nvecKre BENMYMHBI (KOIMYECTBO TEIIOTHI, TEMIIepaTypa, yielbHasl TeII0eMKOCTh BEUIeCTBa, yJelbHas TEruioTa
IUIABJICHNUS, YZIENIbHAs TEIUIOTa MapooOpa3oBaHMS, yAENbHAs TEMJIOTa CropaHus TOIIMBA, KOA(PQUIMEHT Moie3HOro
JEWCTBHSI TEIUIOBOTO JIBHTATENs): HA OCHOBE aHAlIW3a YCIOBUS 3aJaud 3alHChiBaTh KPATKOE YCIIOBHE, BBIICIATH
¢bu3nyecKre BETMYMHBI, 3aKOHBI U (OPMYIIBI, HEOOXOAMMBIC IS €€ PEeIICHHS, NPOBOAUTH PAcueThl M OLIEHHWBAThH
PEaNbHOCTH TOMYYEHHOT0 3HAUeHUS (PU3NIECKOI BETNYNHBI.

BBINYCKHUK MOJTYYUT BO3MOKHOCTD HAYYUTHCH:

UCTIONB30BaTh 3HAHUS O TEIUIOBBIX SBICHHUAX B IIOBCEAHEBHOW JKM3HH IS OOECIedeHHsT Oe30MacHOCTH MHpU
oOpamieHnH ¢ TpUOOpPaMH M TEXHUYECKHMH YCTPOMCTBAMH, JUIS COXpPAHEHHS 3/I0pPOBbSI M COOJIIONCHHS HOPM
HKOJIOTHYECKOTO TOBEICHUS B OKPY)KAIOIIEH Cpeae; MPUBOAUTH IMPUMEPHI IKOJIOTMYECKUX ITOCIEACTBUH PabOTHI
JBUTATENEH BHYTPEHHETO CTOPAHMs, TEIUIOBBIX M I'MPOJICKTPOCTaHIINIA;

pa3nuyaTh TPaHUIBl MPUMEHUMOCTH (PU3WYECKHX 3aKOHOB, IIOHHMATh BCEOONIMH XapakTep (yHIaMEHTAJIbHBIX
(GU3MYECKNX 3aKOHOB (3aKOH COXPAaHEHWS SHEPTUH B TEIUIOBBIX IPONECCaX) W OrPaHWYCHHOCTh HCIOJIB30BAHUS
JaCTHBIX 3aKOHOB;

HAXOIWTh AaJIeKBATHYIO NPEUIOKEHHON 3ajade (U3MYecKyl0 MOJENb, pa3pemaTh NpodiIeMy Kak Ha OCHOBE
MMEIOIINXCST 3HAHWH O TEIUIOBBIX SIBJICHHUAX C HCIIONB30BAaHMEM MAaTEMaTHYECKOrO ammapara, TaKk ¥ HPH MOMOIIH
METOJIOB OLICHKH.

3J1€KTpl/l‘leCKl/le H MAarHuTHbIC ABJICHUSA
BbInyCKHUK HAYYHTCH:

pacno3HaBaThb 3JICKTPOMArHUTHLIC ABJICHUA U OOBSICHATH Ha OCHOBE UMCIOIINXCA 3HaHUH OCHOBHEIC CBOMCTBA WM
YCJIOBUA MPOTECKAHUA 3TUX SIBIICHUH: QJICKTpHU3alus TC, B3aI/IMO,Z[eI7ICTBI/IC 3apsaa0B, BJIGKTpI/ILIGCKI/Iﬁ TOK H €ro ,Z[QIZCTBI/I?I
(TeroBOoe, XWMHYECKOE, MATrHHUTHOE), B3aWMOJICHCTBHE MArHUTOB, »JJEKTPOMAarHUTHAs WHIYKIHS, JIEHCTBHE
MAardiuTHOI'O I1OJIsI Ha IMPOBOAHUK C TOKOM M Ha ABMIXKYINYIOCA 3apsHKEHHYIO YaCTULLY, HGﬁCTBHG SJIEKTPUYCCKOT'O MOJIA
Ha 3apsHKCHHYKH) YacCTULY, 3JCKTPOMATHUTHBIC BOJIHBL, HPSIMOJMHEHHOE pPACHPOCTPAHEHUE CBETA, OTPAXKEHHE U
MMPEIIOMJICHUC CBCTA, NUCIICPCU CBCTA.

COCTAaBJIATh CXCEMbI JJICKTPUYCCKUX ueneﬁ C MOCJCAOBATCIbHBIM MW NAapaUICIbHBIM COCAWMHCHUCM 3JICMCHTOB,
pasjindas yCJIOBHBIC 0003HAYEHUS 3JIECMEHTOB QJICKTPUYICCKUX ueneﬁ (I/ICTO‘IHI/IK TOKa, KIIOY, PE3UCTOp, PEOCTar,
JIAMTIOYKA, aMITEPMETP, BOILTMET).

HCIIOJIB30BAaTh ONITUYCCKUE CXEMBI JId ITOCTPOCHUA I/I306pa>I(€HI/H71 B IIJIOCKOM 3€pKaJIC U coanaromeﬁ JIMH3C.

OMUCBIBATD HU3YUCHHBIC CBOMCTBA TE€I H QJICKTPOMArHUTHBIC SABJICHUS, HWCIIOJb3Yyd (1)PI3PI‘I€CKI/I€ BCIINMYHUHBI:
BHGKTpI/I‘IeCKI/IfI 3aps/, Chjia TOKa, JICKTPUICCKOC HAIIPSAIKCHUEC, DJICKTPUICCKOC COIIPOTHUBJICHUEC, YACIBHOC
COIIPOTUBJICHUC BCIICCTBA, pa60Ta QJICKTPHUYCCKOr'O I10JIAA, MOIIHOCTh TOKAa, (bOKYCHOG pacCTOAHUEC U ONTUYCCKAasA CUJIa
JIMH3bI, CKOPOCTb JJICKTPOMAIHUTHBIX BOJIH, JIMHA BOJHBI M YaCTOTa CBCTA; IIPU OIKMCAHUKU BCPHO TPAKTOBATH
(l)I/IBH‘leCKI/Iﬁ CMBICIT HCIIOJIB3YCMBIX BCIWMYUH, HUX 0003HAYEHUS U CAUHULIBI HU3MCPCHHUA; HAXOAUTb (l)OpMyJ'ILI,
CBA3BIBAIONIUC JaHHYIO (l)I/ISI/I‘lCCKyIO BCIIMYUHY C APYT'UMHA BCINYUHAMU.
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AQHAJIM3UPOBATH CBOWCTBA TEJ, JJCKTPOMATHUTHBIC SBJICHHS M IPOIECCHI, UCIOBb3Ys (PU3NUYECKUE 3aKOHBI: 3aKOH
COXpaHEHMs DJICKTPUUYSCKOro 3apsina, 3akoH Oma s ydactka 1enwu, 3akoH J[xoyns-JIeHia, 3aKoH MpSMOIUHEHHOTO
pacnpoCTpaHEeHUs CBETa, 3aKOH OTPAKEHHS CBETa, 3aKOH IPEJIOMJICHHS CBETAa; MPH 3TOM pa3jinyaTh CIOBECHYIO
(hOpMYTHPOBKY 3aKOHA U €r0 MaTEMaTHUECKOE BhIPAXKCHHE.

MNPUBOAUTL MPUMEPHBI MMPAKTHUYCCKOI'0 MUCITI0JIL30BaHMA (I)I/I3I/I‘-ICCKI/IX 3HAHUH O QJICKTPOMArHUTHBIX ABJICHUAX

peliaTh 3a7a4yM, MCIONb3ys (pu3uveckue 3akoHbI (3akoH OMma s ydacTka Iienu, 3akoH Jxoyis-JIeHIa, 3akoH
MPSMOJIMHEHHOTO PACIPOCTPAHEHUS CBETa, 3aKOH OTPAXXKEHHUS CBETa, 3aKOH MPEJIOMIICHUS CBeTa) M (DOPMYJIBI,
CBs3BIBAIONIME (DU3UYECKHE BEIUYMHBI (CHJIa TOKA, 3JICKTPHUUYECKOE HAIPSDKCHUE, DJICKTPHUYECKOE COMPOTUBIICHHUE,
yIeNbHOE CONPOTHBIICHWE BeIlecTBa, paboTa 3JIEKTPHUUYECKOTO IO, MOLIHOCTh TOKa, ()OKYCHOE pAcCTOSIHHE U
onTUYCCKasd Cujla JMH3bI, CKOPOCTH JJICKTPOMArHMUTHBLIX BOJIH, JJIWHA BOJIHBI W 4YaCTOTa CBCTa, (bOpMy.HLI pacucra
ANIEKTPUYECKOTr0 COMPOTUBJICHUS TPU TMOCIICAOBATEIILHOM U TMapaUIeIbHOM COCIUHEHUM IPOBOJHHKOB): Ha OCHOBE
aHaJIM3a YCJIOBMS 3ajiaud 3aIllUChIBATh KPATKOE YCJIOBHE, BBIICIATH (DU3MUCCKUE BEIUYMHBI, 3aKOHBI U (HOPMYIIBI,
HeOGXOI[I/IMbIe IJid €€ pCIICHUS, TPOBOJAUTL PACUCThl U OLUCHUBATHL PCAJIBHOCTH INOJYYCHHOI'O 3HAYCHHA (bHSquCKOﬁ
BCIIMYUHBI.

BbINyCKHUK MOJYYHUT BO3MOKHOCTh HAYYUTHCSH:

HCIIOJIb30BaTh 3HaHUA 06 QJICKTPOMAruMUTHLIX ABJICHUAX B HOBCGﬂHeBHOﬁ JKU3HU 1A 06ecne11eHI/15{ 6C3OHaCHOCTI/I
mpu oOpameHnu ¢ IpuOOpaMu W TEXHUYECKUMH YCTPOMCTBAMHM, IJISi COXPAHEHHS 3/I0POBBSI M COONIOJIEHUS HOPM
SKOJIOTMYECKOTr0 MOBEAEHUS B OKPYXKAIOWEH Cpee; NPUBOAUTE NPUMEPHI BIMSHUS AJIEKTPOMAarHUTHBIX M3IIy4€HHN Ha
JKHUBBIC OPTraHU3MbI;

pasinyath T'paHUIbl IIPUMCHHUMOCTU (1)H3H‘-IGCKI/IX 3aKOHOB, ITOHHMATb BCCOGHII/II\/’I XapakTep (bYHJIaMeHTaHBHI)IX
3aKOHOB (3aKOH COXpaHEHHUs 3JICKTPHUYECKOro 3apsija) W OrPaHUYCHHOCTh MCIIOJIb30BAHUS YACTHBIX 3aKOHOB (3aKOH
Owma mrst yaacTka 1ienw, 3akoH J[xoyis-Jlerna u ap.);

HCIIOJIb30BaTh MPHUEMBI ITOCTPOCHUA (1)I/I3I/I‘ICCKI/IX MO)IC.]'ICf/i, IIOHUCKa " Q)OpMyHHpOBKI/I JO0Ka3aTCIbCTB BBIJIBUHYTBIX
THITOTE3 ¥ TEOPETUYECKMX BBIBOJIOB HA OCHOBE SMITMPUUYECKU YCTAHOBIICHHBIX (DaKTOB;

HAXOJIUTh QJICKBATHYIO MPEJIOKEHHOW 3ajaue (U3HUYECKYI0 MOJIeNb, pa3peliath MpodjeMy Kak Ha OCHOBE
UMEIOIMXCSI 3HAHUKA 00 AJIEKTPOMArHUTHBIX SIBIICHHUSX C HCIOJH30BAHHEM MAaTeMaTHUYECKOro ammapara, Tak H IpH
MTOMOIIM METOJIOB OICHKH.

KBaHTOBBIC SIBJICHUA
BbINyCKHUK HAYYHUTCSH:

pacro3HaBaTh KBAHTOBBIC SBJICHUS M OOBSCHITH HA OCHOBE MMEIOIINXCS 3HAHWN OCHOBHBIC CBOWCTBA WJIM YCIIOBHSI
MPOTEKAHUS ITUX SBJICHUI: €CTECTBEHHAS] U UCKYCCTBEHHAS PaJIOAKTHBHOCTD, O.-, 3- U Y-U3JIyueHHS, BOSHUKHOBECHUE
JUHEHYATOrO CIIEKTPa U3TYUCHHS aTOMa;

OIUCHIBATH N3YUCHHBIC KBAHTOBBIC SIBIICHVISI, UCTIONB3YsI (PU3MUYECKUE BETMYMHBI: MACCOBOE YHCIIO, 3apsIIOBOE YHUCIIO,
MepUo/] MoIypacmana, 3Heprusi (OTOHOB; MPU OIMUCAHUU NMPABUIILHO TPAKTOBATH (PH3MUYECKUI CMBICI HCIONB3YEMbIX
BEIMYHMH, WX O0O3HAYEHHUS ¥ CIAWHUIBI H3MEPEHUsS; HAXOMUTh (DOPMYINBI, CBS3BIBAIOIIUE NAHHYID (DU3UYECKYIO
BEJIIMYHMHY C APYTMMU BETMYUHAMH, BBIYUCIIATH 3HaYCHUE (PU3NICSCKON BEIUIHHEI,

aHAITM3NPOBATh KBAHTOBBIC SBJICHUS, UCIONB3Ys (DU3UYECKUE 3aKOHBI M TIOCTYNAThl: 3aKOH COXPAHCHHUS 3HEPIHH,
3aKOH COXPaHCHHUS DJICKTPUYECKOT0 3apsiia, 3aKOH COXPAHEHHsS MAacCOBOTO YHUCIA, 3aKOHOMEPHOCTH H3IYYCHUS U
MOTJIONICHUST CBETA aTOMOM, MPH 3TOM pa3jHyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA W €ro MaTeMaTH4YecKoe
BBIPAKCHHE;

pa3nuyaTh OCHOBHBIC TPU3HAKH TIAHETAPHOW MOJIENN aTOMa, HYKJIOHHOW MOJICTTH ATOMHOTO SIpa;

MPHUBOIUTH MPUMEPHI MPOSBICHUS B MPUPOJE U MPAKTUYCCKOTO HCIONB30BAHUS PAJUOAKTUBHOCTHU, SIEPHBIX U
TEPMOSIJIEPHBIX PEaAKIINH, CIEKTPATLHOTO aHAIN3A.

BbINyCKHUK MOJYYHUT BO3MOKHOCTh HAYYUTHCH:

WCTIONIb30BATh MOJNyYCHHBbIC 3HAHUS B TOBCCIHCBHOW XHM3HM MPH OOpANICHHM C MPUOOPAMH U TEXHHUUECKHUMHU
ycTpoiicTBaMu  (CYETYMK HMOHU3HMPYIOIIMX YACTHIl, JO3UMETP), Ui COXPAHEHHUs 3JI0POBbS U COOJIOJACHUS HOPM
9KOJIOTHYECKOT0 MOBEIICHHS B OKPY)KAIOIIEeH Cpere;

COOTHOCHUTH SHEPTHUIO CBSI3M ATOMHBIX 7P € IeHEKTOM MAaCChI;

MPHUBOJIUTH MPUMEPbI BIUSHUS PAJUOAKTUBHBIX M3TYYCHHUH HA KUBBIC OPraHU3MbI; MOHUMATh MPUHIIMIT ACHCTBHS
JIO3UMETpPA U Pa3InyaTh YCIOBUS €r0 UCTIOIH30BAHHUS,

MOHUMATh IKOJIOTHUYECKHE MPOOIEMbI, BOSHUKAOIIHME MTPH MCIOIb30BAHUHM aTOMHBIX JJICKTPOCTAHIIMN, U MYTH
pEelIeHus 3TUX MPOOIIEM, IEPCIIEKTUBEI UCIIOIB30BaHUS YIIPABISIEMOr0 TEPMOSIEPHOT'O0 CHHTE3A.

JIeMeHThI ACTPOHOMHUH
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BbINyCKHUK HAYYMTCH:
yKa3blBaTh Ha3BaHHs IUIaHeT COJHEYHON CHCTEMbI; pa3indaTh OCHOBHBIC NPH3HAKUA CYTOYHOTO BpAILCHUS
3Be3IHOr0 Heba, nBwkeHus JIynbl, CoNHIA U IJIaHET OTHOCUTEIBHO 3BE3]I;
[IOHUMATh PA3NIAYUS MEXKIY I€NMOLEHTPUYECKON U FEOLEHTPUYECKON CHCTEMaMU MUDa;
BbINyCKHUK MOJYYHUT BO3MOKHOCTh HAYYUTHCSH:
YKa3bIBaThb O6IIII/IC CBOMCTBA U OTJIMYMSA IIAHET 3€MHOM Tpynnbl U MJIAHET-TUTAHTOB,; MaJIbIX TECJI ComnueuHoit
CHCTEMBI M OOJIBIINX TUIAHET; TIOIh30BAThCS KapTOH 3Be3JHOTO HeOa MpY HaOMIOCHUSIX 3BE3/JHOT0 Heba;
pas3aMYaTh OCHOBHBIE XapaKTEPHCTUKH 3Be3X (pa3Mmep, LBET, TeMIIepaTypa) COOTHOCHTH L[BET 3BE3/bl C €
TeMIIEpaTypou;
pas3indaThb r'MII0TE3bl O IPONUCXOXKICHUN ConMHEYHOM CUCTEMEL.

Conepxanue yueoHoro npeamera «®@usuka» B 7-9 kiiaccax.

7 Kaacc
(68 gacos, 2 yaca B HeJEITIO)
. BBenenue (4 yaca)

[Mpeamer 1 MeToAbl PU3NKH. DKCIIEPUMEHTAIBLHBIA METOJ] H3y4eHHs MpUpobl. V3aMepeHne QU3nuecKnx BEJNYHH.
[orpemuocTts n3mepenns. O600IIeHNE Pe3yIbTaTOB AKCTIEpUMenTa. HalmroneHre mpocTelmx sSBIEHUI 1 MPOIECCOB
MPUPOIBI C TIOMOIIBI0 OPraHOB YYBCTB (3peHHs, CilyxXa, Ocs3aHus). Vcmonp3oBaHHWE MPOCTEUIINX H3MEPHUTENbHBIX
npubopoB. CxemMaTuveckoe H300pakeHre OMbITOB. MeTo/Ibl IToNTyueHHs 3HaHUi B (prsnke. OU3MKa U TEXHUKA.

JlabopaTtopHas padoTa.

1.Omnpenenenne 1eHbI JEICHUS H3MEPUTENBHOTO prbopa.

I1. IlepBoHavanbHBIE CBEIEHHsI O CTPOEHHH BellecTBa. (S 4acoB.)

I'unore3a o IUCKpeTHOM cTpoeHuHu BellecTBa. Morekynbl. HenpeprlBHOCTE M XaOTUYHOCTh JABMIKEHUS YaCTHIL
BemecTBa. J(uddysus. bpoyHosckoe nermkenne. Moaenu ras3a, >KHIKOCTH W TBEPIOTO Tena. B3anMoaeicTBUe YacTHIl
BelllecTBa. B3anuMHoe NpUTsSHKEHNE U OTTAIKUBAHUE MOJIEKYJI. TpU COCTOSIHUS BEIECTBA.

JlabopaTtopHas padoTa.

2.I3mepenne pa3MepoB MaJIbIX Tell.

I11. B3aumoaeiicrBue Teu. (22 yaca)

Mexannueckoe qBIKeHHE. PaBHOMEpHOE U He paBHOMepHOE ABHxkeHue. CKopocTh. Pacuer myTH v BpeMeHH IBH)KEHHSL.
Tpaexropusd. IIpsmonuneitnoe npuxenue. Bzaumoneiicteue ten. Muepuus. Macca. [lnotHocts. M3MepeHune Macchl
Tena Ha Becax. Pacuer maccel M o0bema 1o ero mioTHocTH. Cuia. Cuibl B IPUPOIE: TSATOTEHHUS, TSKECTH, TPEHHUS,
ynpyroctu. 3akoH ['yka. Bec tema. CBsi3p MeXAy CHIION TsKecTH M Maccod Tenma. ImHamomerp. CrnoxeHne OBYX CHI,
HaIpaBIIEHHBIX 110 OHOM npsimoit. Tpenne. Yrpyras nedhopmanus.

JInabopamopnvie pabomot.

3.M3mepenne Macchl Tena Ha PbIYaKHBIX BECAX.

4.M3mepenne odbema Tena.

5.0npenenenne MIOTHOCTH TBEPAOIO BELIECTBA.

6.'pagynpoBaHue Npy>KUHBI 1 U3MEPEHUE CUIT JUHAMOMETPOM.

IV JlaBiienne TBepAbIX TeJ, ;KHIAKOCTEN U ra3oB. (21 yac)

Hasnenue. OnwiT Toppuuemtn. bapomerp-aneponn. ATMochepHOe qaBiIeHNe Ha pa3IHYHBIX BBICOTaX. 3akoH [lackais.
CriocoObl yBenuyeHus M1 yMeHblIeHus naBineHus. JlaBneHue rasa. Bec Boszmyxa. Bosgymmnas oGomouka. M3mepenue
atMoc(epHoro nasneHus. MaHomerpbl. [lopmHeBo#l >xuakocTHRIH Hacoc. Ilepenaua naBiieHWs TBEpABIMU TETaMH,
KHUIKOCTSIMH, razamu. [leficTBHe XHUIKOCTH U ra3a Ha MOTPy>KEHHOE B HUX Teno. PacueTr maBneHus KUAKOCTH Ha JHO U
creHku cocyzaa. Coobmaromue cocynsl. Apxumenosa cuna. ['unpaBianyeckuil npecc. [lnaBanue ten. IlnaBanue cymos.
BosnyxonnaBanue.

JlabopatopHas paboTa.

7.0npeneneHne BHITAIKUBAIONIEH CHIIBL, ACHCTBYIOLIEH Ha TIOTPYKEHHOE B >KUAKOCTH TEJIO.

8.BrlsicHeHUE ycOBUH IIaBaHUS TENA B KUIKOCTH.

V. Padora u MomHOCThb. JHeprus. (14 yacos.)
Pabora. MomHocTh. DHeprusi. Kunernueckas sHeprus. [loreHnuanbHas 3Heprus. 3aKOH COXpaHEHHS MEXaHWYeCKOH
sHepruu. I[Ipocteie mexanusmbl. KIIJ| mexanuszmoB. Priuar. PaBHoBecue cui Ha peruare. MomeHT cuiibl. Poiyaru B
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TeXHHUKe, ObITY  mpupoae. [IpuMeHenue 3aKkoHa paBHOBeCHUS pelyara K 00Ky. PaBeHCTBO pa®oT mpu HCMOJIb30BaHUU
MIPOCTBIX MEXAHU3MOB. «30J0TO€ IPABUIIO» MEXAHUKU.
JlaGopaTtopHasi padora.
9. BrlsicHeHue ycIoBHsI paBHOBECHUS pbluara.
10. Onpenenenne KI1/1 npu noxbeme 1Mo HaKJIOHHOM MIIOCKOCTH.
V1. IloBTopenue (2 1)
Amnanu3 omuoboK, JOMYIISHHBIX B UTOTOBOM KOHTPOJILHOM padoTe.

8 kJace

(68 gacos, 2 yaca B HeJEITIO)

|. TensioBble siBjieHus (26 yacos)

Buytpennsii  asHeprus. TeruioBoe aBkeHue. Temmeparypa. Temnomnepenada. HeoOpatumocTs — mporiecca
TCIUIOICpCaadn. CBs13b TEMIIEPATYpPhl BCHISCCTBA C XAOTHYCCKUM JBHKCHHEM €ro 4YacTuUll. CHOCOGLI U3MCHCHUA
BHyTpeHHel 3Hepruu. TerutonpoBogHocTs. KomudyecTBo TemnoTel. Y aenbHas TernioeMKocTh. Konpekuwus. M3mydenue.
3aKOH COXpaHEHMs PHEPTUU B TEIJIOBBIX Mporeccax. [ImaBieHne u KpucTamau3anus. Y AelbHas TeryioTa IUIaBJIeHUs.
I'paduk nnasnenust u orBepjeBanus. [IpeodbpazoBaHue dHEPTUU MPU M3MEHEHUSX arperaTHOro COCTOSHHS BEIIeCTBa.
Hcnapenne m KoHAeHcanus. YIenpHas TEIUIOTa MapooOpa3oBaHWs M KOHJeHcannu. Pabora mapa u rasa mpu
pacmmpennn. Kurenue sxuakoctu. BinaxkHocTs Bo3myxa. TermoBsle ABUTATENN. DHEPTHUS TOIUIMBA. Y IeIbHAs TEIIOTa
CTOpaHUs.

Arperatnbie cocrostHus. [IpeobpazoBanne sHeprun B TemnoBbix neurarensx. K111 rerioBoro aurarens.

OponTanbHas TadbopaTopHas padoTa.

2.CpaBHEHHUE KOJIMYECTB TEIUIOTHI IIPH CMEIMINBAHUN BOJBI PA3HOM TeMIEpaTypHhl.

3.M3MepeHne yaenbpHON TEIIOEMKOCTH TBEPIOTO TeNa.

Il. DyekTpUYecKHe sIBJEHHA U YJIeKTPOMarHuTHbIe siBjieHus (31 yaca)

OnekTpu3anms Tl OJEKTpUYecKuil 3apsn. BiaummopeiicTBue 3apsmoB. JIBa BHIa DJIEKTPUUYECKOTO 3apsiaa.
JIMCKPETHOCTH 3IEKTPUIECKOT0 3apsiia. DINEeKTPOH. 3aKOH COXPaHEHUS dJIEKTPUIECKOro 3apsaaa. DIEeKTPUIECcKoe ToJe.
Onekrpockor. CtpoeHne artomMoB. OOBSCHEHHE DJJICKTPUYCCKUX sIBICHHWHA. [IpOBOOHUKA W  HEMPOBOIHUKH
JNEeKTpUUecTBa. JlelicTBrE 3IIEKTPHUYECKOTrO MO Ha AJIEKTPUIECKUE 3apsiIbl.

[TocTOSIHHBIN TEKTPUIECKH TOK. ICTOUHUKY DJIEKTPUIECKOro Toka. HocuTenmn cBOOOMHBIX JIEKTPUICCKUX 3apsI0B B
MeTalIaX, JKHIKOCTAX M Tazax. OIEeKTph4ecKas Ienb W ee cocTaBHble yacTh. Cumia Toka. EnwHHMIBI CWiIBl TOKA.
Awmmiepmerp. M3mepenne cuisl Toka. Hampspkenwe. EnwHunbel HanpspkeHus. BombptMmerp. M3MmepeHue HampsDKEHHS.
3aBUCHMOCTH CHJIBI TOKA OT HATIPSKEHHSL.

ConportuBnenne. Equaniier comporuBienus. 3akoH Oma Uil ydacTKa 3JEKTPUYecKol 1menu. Pacder conmpoTuBIeHUS
MIPOBOIHUKOB. YJAETbHOE compoTuBieHne. [IpuMmepsl Ha pacdeT CONPOTHBICHHS IPOBOAHHUKOB, CHJIBI TOKa W
HanpspkeHus. Peoctatsl. IlocienoBaTenbHOe U MapalieibHOE COCTUHEHUE MPOBOJHUKOB. JIEHCTBUS 3JIEKTPUUYECKOTO
TOKa

3akon Jxoyns-Jlenma. PaGora smexTpuyeckoro Toka. MOIIHOCTh JIIEKTPHYECKOTO TOKa. ENWMHHUIBI paboTHI
ANEKTPUYECKOr0 TOKa, IMpHUMEHsSeMble Ha TpakThke. CUETYMK JIIEKTPHUECKOW SHEPTHU. OJIEeKTpOHATrpeBaTENbHBIC
npubopsl. Pacuer anexTposnepruu, motpediasieMont OBITOBBIMU TpruOOpaMu. HarpeBaHue mpoOBOAHUKOB IIEKTPHUECKIM
ToKkOoM. KommdecTBo TEIUIOTHI, BBIAETsIEMOE MPOBOMHUKOM ¢ TokoMm. Jlamma HakanmmBanusa. KopoTkoe 3ambIkaHWe.
[Ipenoxpanutenu. MarautHoe none. MarHuTHOE MoJI€ MPSAMOro TOKa. MarHuTHbIE IMHUU. MarHuTHOE MOJI€ KaTYIIKU C
TOKOM. OJIEKTPOMArHUTHI W WX TpuMeHeHws. [locTosHHBIE MarHWTHL MAarHUTHOE IIOJIE€ TMOCTOSTHHBIX MAarHHTOB.
MarnutHoe nosie 3emiu. JlelicTBre MATHUTHOrO MOJISl HA IPOBOJHUK C TOKOM. DJIEKTPUUECKUN IBUTATENb.
Dponmanvusvie 1adopamopuvie padomeot.

4.COopKa 3NMeKTPUIEeCKOH IeTH ¥ U3MEpEeHHe CUJIb TOKA B €€ Pa3IUYHBIX y4acTKax.

5.V3Mepenne HanpsoKEHNS Ha PA3IMYHBIX YUACTKAX AJIEKTPUUECKON eI .

6. PerynmpoBaHue CHIIBI TOKA PEOCTATOM.

7.VI3Mepenre COpOTUBIICHHSI POBOIHNKA MTPH TTOMOIIN aMIIepMETpa ¥ BOIBTMETPA.

8.M3mepeHne MOITHOCTH U paOOThI TOKA B AJIEKTPUUECKOH JIaMIIE.

9. COopka »JIeKTPOMAarHuTa U UCIBITAaHUE €ro ICHCTBUSI.

10. M3y4eHue 37eKTPUYECKOTO IBUTATENS TIOCTOSIHHOI'O TOKa (HA MOJIEIN).

I11. CBeroBble siBjienus. (10 yacos)
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Hcrounuku ceera.

[IpamonuHeiiHOe pacnpocTpaHEHHe, OTpakeHHe W mpenomieHue csera. Jlyd. 3akoH oTpaxkenus cBerta. [lmockoe
3epkano. Jlunza. Onrtuueckas cwia auH3bL M300pakeHne paBaemoe NUH30U. M3MepeHue (QOKYCHOrO pacCTOSHHS
cobuparomeii muH3bl. OnTudeckre npuoopsl. ['na3 u 3penue. QUK.

@ponmanvhsle 1adopamopHvle padomul.

11.M3yueHne 3aKOHOB OTpa)K€HUsI CBETa

12.HabmroieHue SIBIICHUS TPEIOMJICHHS CBETa

13.ITony4yenne n300paskeHus PU TOMOIIHN JINH3BL

Pezeps -2uac

IV. IloBTOpenue (1 1)

9 knace

(102 yacos, 3 yaca B HeJielTIO)

I. 3akoHbl B3auMo/IelicTBUS U IBUKeHUsI TeJl. (36 yacoB)
MarepuanbHass Touka. Tpaekropusi. Ckopocth. Ilepememenne. Cucrema otcuera. OrmnpeaeneHne KOOpPAWHATHI
JBIDKYIIEro Tena. ['paduku 3aBHCHMOCTH KHHEMATHUECKUX BEIMYHMH OT BpeMeHH. [IpsMoinHeiiHoe paBHOYCKOPEHHOE
nBrkeHrne. CKOpoCcTh paBHOYCKOPEHHOTO ABIKeHUS. [lepeMernienne npu paBHOyCKOpEeHHOM ABWkeHnd. OnpesneneHne
KOOpAWHATBl ABWXXYHIETo TEia. rpa(bI/IKI/I 3aBUCUMOCTH KHUHEMATHUYCCKHUX BCIWYUH OT BPEMCHH. YCKOpeHI/Ie.
OTHOCHTEIIBHOCTh MEXaHUIECKOTO JABUXCHUS. I/IHepHI/IaHBHaH CHUCTEMA OTCUECTA.
IlepBrrit 3akon HeioTona. Bropoii 3akon Herotona. Tpernii 3akon Herotona. CBoOonHoe majenne 3akoH BecemupHoro
Tarorenus. KpuBonuueitHoe aBrkeHue J[BukeHHe 1o OKpYXHOCTH. VICKycCTBEHHBIE CHYTHUKHA 3eMiH. Pakersl.
Nwmimynbe. 3ak0H coXpaHEHHUs UMITYNIbca. PeakTwBHOE IBMXKEHHE. JIBMKEHHE Tena OpOIIEHHOT'0 BEPTUKAIBLHO BBEPX.
JIBikeHue Tena OpOLIEHHOro IOJ YIJIOM K TOpU30HTY. [IBIbkeHHEe Tena OpOLIEHHOrO0 TOPU30HTAIBHO. YCKOpEHHE
CBOOOIHOTO MaJeHNs Ha 3eMiIe U APYTHUX TUTAaHETax.

Dponmanvuvle 1ab6opamopHvle padomel.

1. UccrenoBanue paBHOYCKOPEHHOI'O IBUKEHUS 0€3 HauaJlbHOH CKOPOCTH.
2.W3mepenHne YyCKOpeHHs CBOOOIHOTO TIaICHHS.

Il. Mexanuveckune KoJjie0aHusi M BOJIHBL 3BYK. (15 yacoB)
Mexanndeckne KoneOanus. Ammurtyna. llepwoxn, uacrora. CobOomublie koneOanus. KomebaTenbHBIE CHCTEMEI.
MasTHuK. 3aBUCHMMOCTh IEPHOAAa M YacTOTbl HHUTSHOI'O MAasTHUKA OT [UIMHBI HUTH. IIpeBpaiieHue sHepruu npu
KonebaTenbHOM [IBHJKEHMH. 3aTyxaromue KonebaHus. BbplHyxneHHble koneOaHus. MexaHudyeckue BOJIHBL JlinHa
BonHbl. IlpononeHele u monepeunsle BoiHbL. CKOPOCTh pacHpocTpaHeHHs BOJHBL 3BYK. Bbricota m TemOp 3ByKa.
I'pomxocts 3Byka/ Pacpoctpanenue 3Byka. CkopocTh 3ByKa. OTpakeHue 3Byka. Jxo. Pe3oHaHc.

OponTanpHas labopaTtopHas padoTa.

3.HccnenoBanne 3aBUCUMOCTH IIEPHOAA M YACTOThI CBOOOAHBIX KOJIEOaHUH MATEMAaTHYECKOIO MasiTHUKA OT €r0 JUINHBI.
I1l. DaekTpoMaruuTHbIe siBJIeHus. (24 yaca)
JleiicTBre MarHUTHOTO TIOJIST HA AJIEKTpUYecKue 3apaasl. ['padudeckoe nzodpakeHne MarHuTHOro noist. Hanpasnenne
TOKa WM HalpaBJICHUE €ro MarHUTHOro noss. OOHapyKeHHe MarHUTHOIO HOJS 110 €ro ACHCTBUIO Ha 3JEKTPHUECKUNA TOK.
[IpaBuno neBoil pyku. MarHUTHbBIA NOTOK. DJEKTPOMArHUTHAsl MHAYKUHUS. SIBIEHUE 3JIEKTPOMATHUTHON MHIYKLIMH.
[Tony4eHune nepeMeHHOro 3JIeKTPUIECKOTr0 TOKA.

OnekTpoMarHutHoe noje. HeonHopogHoe M HeoqHOpOoJHOE Hoje. B3auMOCBSI3b 3JEKTPUYECKOr0 U MATHUTHOTO MOJIEH.
OneKTpOMarHUTHHIE BoNMHBL. CKOPOCTb PAacCHpPOCTPAHEHUS 3JIEKTPOMArHUTHBIX BOJH. OIEKTPOIABUIATENb.
OnexrporeHepaTop. CBeT — 31€KTPOMAarHUTHAs! BOJIHA.

®poHTansHas 1abopaTopHas padboTa.
4. VI3yueHue SIBICHUS 3IEKTPOMAarHUTHON MHIYKIUH.

I V. Ctpoenue atoma u aToMHOro sigpa (20 yacon)
PaguoaktuBHOCTB. Anb(a-, 6erra- u raMmma-usinydenue. OnbITH O paccenBaHuIo anbda-yactull. [Inanerapuas moaensb
atoma. ATomHOe sapo. I[IpoToHHO-HEHTpOHHass Mojenb sAapa. Meroabl HAONIOACHUS M PErucTpalyd YacTHIL.
PanuoakTuBHBIE TpeBpalleHus. DKCIepUMEHTaIbHbIE METOBI. 3apsy sapa. MaccoBoe 4ncio siapa. SnepHblie peakuuu.
Henenne u cuntes sinep. CoxpaHeHHE 3apsiia M1 MacCOBOI'O YHCia MPH SIEpHBIX peakuusx. OTKphITHE MPOTOHA U
HEUTpoHA. S nepHble CHIIbI. DHEPrusl CBsI3M YacTHIl B SIAPE.

Oueprus cBsa3u. Jedexr macc. Beinenenue sHeprun npu AeneHUN U cuHTe3e siaep. Vcrnons3oBaHue sIepHON 3HEPTUH.
Hosumerpus. Anepusiii peakrop. IlpeoObpa3zoBanne BuyTpenneil sHeprun saep B 3JMEKTPUUYECKYIO SHEPTHIO. ATOMHAs
sHepreTuka. TepmosiiepHbie peakuuu. buoiornuyeckoe nericTBre pagualny.
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®dpoHTanbHas 1abopaTopHas padoTa.
5.M3yueHue aeieHus pa aToMa ypaHa 1o gortorpaduu TpEKoB.

6.M3yueHne TPEKOB 3apsHKEHHBIX YACTHIL 10 TOTOBBIM (hoTOrpadusim.
V. Ctpoenne u 3Bojouus Becesennoii (5 yacon)

CocraB, crpoeHue u mpoucxoxaeHue CONHEYHONH CHUCTEMBI.

bonpmme Tena Comueunolt cucteMbl. Manbie Tena
Conneunoii cuctemsl. Ctpoenue, uznyueHue u 3omtonust Conuia u 38e31. CTpoeHne U 3BONIONUs BeeneHHoH.
V1. IloBTopenue (5 1)

Kane}mapﬂo-TeMaaneCKoe INIAHUPOBAHHUE 7 xaacc.

Ne | Jara | HammeHoBaHMe TeMbI Kou-Bo Hcnoan3oBanue Mpumeuanue
n/n 4acoB o0opyaoBaHus
BBeaenne 4
1/1 dusznka — Hayka O 1 8 1-3, 3anmcaTh B TETP
IIPUPOJIE. Hexotopeie JBa-TpU mpuMepa us.
¢uznyeckue - TEPMHHBI. SABITCHHI,
HaOmronenns 1 omebIT.
HaOJIFOJaeMBIX B
npupoje. 3agauu u3
coopuuka Nel,2,5.
2/2 dusnueckre BEIMYNHEL 1 8 4; BBINOJHUTH 3aJaHUE
N3mepenune Qusnuecknx B KOHIIE § 4, ymp. Nel
BEJIMYMH.
3/3 Tounocts u 1 Jluneiika, neara | § 5,6 BbImONHWUTE 3ax. B
MOTPEITHOCTh MepHas, KOHIE 8 5,6 3amoiaHUTH
W3MEpPEHUH. M3MEPHUTEIBHBIA | Tafmumy  COCTAaBICHHYIO
LIMIAHID, Ha ypoke. Haiitu B
TEPMOMETD,
ATIHK MHTEPHETE PACCTOSIHUE OT
TeMICPATYDSI 3emimn g0 Coinia, oOiiee
KOJIMYECTBO KIIETOK
YyeloBeKa M JAUaMeTp
BOJOCa, 3amucaTh JTH
3HaYeHUS] B CTaHIAAPTHOM
Bune. IloaroroButhecs K
nabopaTopHOl padbote
Nel.
4/4 JIaGoparopHass  pabora 1 JIunelika, 1eHTa [ToBToputs §1-5. Pemuth
Nel «Onpenenenue 1eHbl MepHasi, u3MepHu- | 3amauu:l.Onpenenurs
JeICHUS LIKAJIbI TeJIbHBIH 11K~ LEHY JEJICHUA JIMHEHKU
HU3MEpPUTEITHHOTO JIHAP, TCPMO= UMEIOLIecs y Bac omMa |
npudopa» METP, JaTHHK npenen e€ HU3MEpeHHs.
TEeMIIepaTyphl .
N3mepbTe ¢ €€ moMolbio
BBICOTY YallHUKA, JTUHY
MoOuiIbHOrO  TenedoHa.
Pe3ynbrarel 3anummure B
TETp c y4ETOM
MOTPEIIHOCTH M3MEPEHUI.
2. CocraBbTe TaONHIly, B
KOTOpPOH B OJMH CTOJIOEI]

17




BIIMCaHbI: BBICOTA
JICCTHHIIBI,
MPOJOJKATEIIBHOCTh

ypoKa, TeMIeparypa Teia
cobaku, Bec IIaKeTa C
caxopom. B 1p cronben
BIIUIIUTE  MpPUOOPBL, C
MOMOIIIBI0  KOTOPBIX 3TO
MOXHO  H3MEpUTh. 3.
Hcnonw3ys WHrepHer,
3anmuimuTe B TETp. (HE
Oomee 6 mpemAnoKEeHU)
JNOCTHXKEHUS B o0actu

HAayKn YUCHBIX:
JlomoHOCOBa, Tlanmmnes,
Koponesa. 4. Onpenenure
1eHy JICIICHUS

TpaHcnioptupa. Haueprure
IIPOM3BOJIBHBIM  yroal |
MU3MEPBTE €TO0.

HepBOHa‘IaJILHble CBCICHUA O

CTPOCHHUH BeIIECTBA

5/1 Crpoenue BEILECTBA. Komnberotep, wmu- | 87-9 , 3amaHue B KOHIC §
Monexyibl. KPOCKOII onoio- | 9, moarorosutscs K JI/P
bpoyHoBCKOE ABUKEHHE. ruYecKkui,  Kamis | Ne2

MOJIOKa,  pa30aB-
JIEHHOT'O BOJOU

6/2 ®dpoHTaIbHAS [ToBTOPHUTH 8 7-9,
naboparopHas ~ pabora OdopmMuth 1a60paTOPHYIO
«M3mepenne  pa3mMepoB paboTy, CBEpUTH BBHIBOJPI,
MAaJIBIX TCI» CICIIaHHBIe B paboTe, C

MarepuajioM mnaparpada.

7/3 Huddysus. 8 10, 3amaun: 1.
BszaumoneiictBui OauHaKOBBI MOJIEKYNBI B
MOJIEKYI. ropsiueM Kode u

XOJIOJIHOW ~ MHUHEpaJbHOU
Boge? 2. [Ilouemy B
ANEKTPHUYECKOM YalHUKE
YKa3bIBa€TCs  MaKCUMyM
ero HamoJeHUs, XOTSI B
HEM €CThb MECTO  JyIA
Boabl? 3. Ecnmu kamHyTh
KarejibKy pPacTUTEIbHOTO
Macia Ha TOBEPXHOCTh
BOJBI, TO OHa HaYyHET
pacTekaTbCsl. Kakyro
HAUMEHBIIYI0  TOJIIUHY
MOKET UMETh €€ INIeHKa?
§11, 3amanue B koH1e §11,
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3anauu: 1. [Touemy
BBIMBITBIE TOPSYEN BOJOU

CTaKaHBbI HCJIb34
BCTaBJIATH OJHNH B
npyroi? 2. [ocne
KYIIaHUs Ha TEelIe

OCTAIOTCSI KaIleJabKU BOJIBI.
OObsgcHUTE TIOYEMY ITO
IIPOUCXOJIUT.

8/4

ArperarHble
COCTOSIHUSA
BEIIECTBA.

8 12, 13. 3amanue B KOHIIE
813. «I1IpoBepb cebds»

9/5

[ToBTOpEHUE N
00001IeHNE
OCHOBHBIX
MOJIOKEHU TEMBI
«ITepBoHayanbHbIE
CBEJICHUS O
CTPOEHUH BEIIECTBA»

B3aumoaeiicTBHe TEI

22

10/1

Mexannueckoe
TIBIKEHUE

[lItatuB abopa-
TOPHBIN, MEXaHU-
YyecKasi CKaMb#,
OpyCOK JepeBsH-
HBIU, AIEKTPOH-
HBIH CEKYHJIOMEpP
C JIaTYMKaMH,
MarHuTOYyIpaB-
JsieMBbI€ TEPKO-
HOBBIE JATYUKU
CEKyHJIOMepa

§ 14,15. Yp.2. 3ananus B
KOHIIE
814,15

11/2

CKOpOCTb. Equuniet

CKOpPOCTH

8 16.Ymp.3.3amanue B
KoHIIE 8§16

12/3

Pacuer nymm u
BPEMEHU JIBUKEHUS.

8 17. VYmp. 4.3ananue B
KoHue 8§ 17

13/4

I'padu mytu u
CKOPOCTH
PaBHOMEPHOTO
MIPSAMOJIMHENHOTO
JBUKECHUS.

14/5

Pemenune 3amau
Ha pacuer
cpeaHen
CKOpPOCTH

15/6

HNueprus.

8 18, 19. Ymp. 5. 3ananue
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B KoHIIE § 18

16/7 Macca tena. M3mepenue 8 20, 21. Vmp. 6.
Macchl Tejla Ha Becax. 3anaHne B KOHLE §
21.IToaroToBUTHECS K
JI/P
17/8 JlabopaTtopnast paboTa Hab6op ten pas- 3amaun Nel140,148,149
«3mepenne MacChbl HOM MacChl,
Te€Ja Ha PBIYAKHBIX, SJICKTPOHHBIC BE-
5JIEKTPOHHBIX BECAX) CBl
18/9 IInoTHOCTH BewiecTBA. 8 22. Yup.7. 3ananue B
KOHIIE § 22
19/1 Pacuer maccel 1 00bema § 23. Vnp.8. 3ananue B
0 TeJia [0 €ro IIOTHOCTH. KoHue § 23
IToaroToBuUTHCA K
nabopaTopHBIM paboTam
20/1 JlaGopaTopHbie pabOTHI « Hab6op ten pas- 3amaun Nel57,170,172
1 N3mepenue oObema HOM MaccChl, MEH-
Tenay, «OnpeaeneHue 3ypKa, 3JICKTPOH-
IJIOTHOCTH TBEPIOTO HBIC BECHI
Telay.
21/1 Pemenne 3amau [ToBTOPHUTH TEMBIO
2 «MexaHn4yeckoe
JIBIDKCHHCY, «Maccay,
«IIMoTHOCTH ~ BeIIEeCTBaY.
Pemmte 3amaum  Nel66,
173,174,179
22/1 Kontponbnas padota Nel
3 «IInotHOCTH BemecTBa»
23/1 Cuiia §24
4
24/1 SIBiieHue TACOTEHUS. 8 25. Vop. 9. 3Bamaum
5 Cuna Tsokectn. Cuita Ne205, 206, 211
TSOKECTH  Ha  JIPYTHUX
IJIaHETaX.
25/1 Cuia [IratuB ¢ kpeme- | 8§  26.  3Bamaum  Ne
6 YIPYrOCTH. KoM, Habop mpy- | 222,224,225
3akoH ['yka. KUH, Habop Py
30B, JUHEHKa,
JTMHAMOMET]
26/1 Bec Tena. 8§ 27,28,29. VYmp. 10.
8 IToaroToBUTH

MNpE3CHTAalu0 110  TCMC
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«ComHeuHasa cucreMa

27/1 Junamomertp. 1 JIMHAMOMeTD C § 30. Vmp.11.
9 PponTanbHas peaesioM u3me- Samaun Ne233, 234
naboparopHas padota
«'pamyrpoBanue penua 5 H, npy-
NPYXUHBI 1 U3MEPEHHE KUHBI Ha TLJTAH-
CWJIBI TPEHUS C nieTe, Tpy3bl
IOMOIIBIO maccoii o 100 r
JTMTHAMOMETPA»
28/2 Cnoxenne JBYyX CHII, 1 [rarus, peryar, | § 31. Vnp. 12. 3agaun
0 HANpPAaBJIEHHBIX 110 OJHOU JIMHEWKa, TBa Ne226.243
TIPSIMOIA. OJ/INHAKOBBIX I'PY- ’
PaBHOIefCTBYIOIIAS CHIL. 3a, 1Ba Oroxka,
HUTH HEPACTSHKH-
Masl, JIMHEHKa
U3MEpUTEITbHAS,
JTTHAMOMET]
29/2 Cuna TpeHnus. 1 JepeBsiHHBIN § 32,33, 34. Yop. 13.
1 OpycoK, Habop
Ipy30B,  MEXaHH-
yeckast CKaMb4,
JTMHAMOMET]
30/5 KonTtponbHas padoTta No2 1
«Cuibel»
31/2 AnHanus o1HOoK, 1
2 JOTYIIIEHHBIX B
KOHTPOJIBHOU padoTe.
JlaBjieHue TBePAbIX TeJl, JKHIAKOCTEl U 21
rasos.
32/1 JlaBiieHue TBEPIOTO Tea 1 8§ 35, 36.
VYnp.14(1,3,4), 15.
3agauu B koH1Ee 8 35 1
8 36(1,3)
33/2 JlaBaeHnue rasa. JlaTamk nasie- | § 37,38. 3amanue B KOHLE
ITepenaua JaBICHUS 1 uus, wmratus, pa- | 8 37, 38ymp. 16. 3amauu
YKUJIKOCTSIMU. 3akoH Oouas émkocts, | Ne 307, 309
[Tackains TpyOKa, JUHelKa
34/3 Pacuer JTABJICHUS 89, 40. Ymp. 17. 3ananue
JKUIKOCTH Ha OHO H 1 B KoHIe 8 40.
CTEHKH COCYJIa.
35/4 Pemrenne 3amau mo teme 1
«JlaBneHue B KUAKOCTH
u rase. 3akoH Ilackams.
36/5 CooOrmmaromuecs cocybl 8 41. Yup. 18 3ananus 1-3
1 B KoHIlEe 841
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37/6 KonTponsHas padora Ne3
«/laBneHue TBEpABIX TEIL,
JKUIKOCTEU U ra30By
38/7 Bec BO3/TyXa. 8 42, 43. VYup. 19, 20.
ATMOCdepHOEe TaBIecHHE 3ananue B KoHIlE 8 42,
39/8 N3mepenue 8 44. Vmp. 21(1,3,4).
aTMoc(epHOTO 3ananue B KoHIe § 44,
JIaBJICHMUSI. OnsiT
Toppuuennu
40/9 BapomeTtp-anepowu. 8 45, 46. VYmp. 22, 23.
ATMocdepHOe aaBiieHuE 3amanue B KoHIle § 46.
Ha Pa3HBIX BBICOTAX.
41/1 MaHOMEeTpBHI. 847.
0
42/1 [MopmaeBoit § 48,49. Yup. 24, 25
1 SKAIKOCTHBIHN Hacoc.
IM'mapaBanueckuit mpecc.
43/1 JleiicTBue KHAKOCTH H 8 50. IToBTopuTH § 49
2 ra3a Ha IOIPY)KEHHOE B
HHUX TEJIO.
44/1 3akoH Apxumesa. 8 51. Vmp. 26 (1,2,5,6).
3 [ToaroroBuTHCA K 1/p.
45/1 DpoHTalbHAA Junamomerp, IToBTOpPUTH 8 51.
4 naboparopHast pabora HITaTUB YHUBEP- 3amaun Ne 430,431
«Omnpenenenue } CAbHBIH,  Mep-
BBITAJKHUBAIOIICH CHIIBI, .
. . HBIH LUJTHHIP
JCUCTBYIOLICH Ha
MOTPY>KEHHOE B (Mensypxa), rpys
YKHAJIKOCTB TEJION. LMJTHHPUIECKUH
U3 CTaiu, Tpy3
IWINHAPUICCKU T
U3 aIFOMHHHEBO-
r'0 CIUIaBa, HUTh
46/1 [TnaBanue Te. 8 52. Vmp. 27(1-3).
5 3amanue B KOoHIE § 52
47/1 [1naBanue cynos.
6
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48/1 Pemenue 3agau mo teme 1 [ToBTOPUTH 8 52.
7 «ITnaBanue Tem» Bagaun No 434, 437.
[ToaroToBUTHCS K J1/P.
49/1 ®dpoHTATBHAS 1 Juramomerp, [ToBroputs § 51, 52.
8 naboparopHas  padora IITaTUB YHUBEP- 3anaun Ne 435, 442
«BpIsicCHEHHE  yCIOBUH CallbHBIH,  Mep-
IJIaBaHMS Tea B - ;IH
YKUJIKOCTH) HATHEAD
50/1 BoznyxomiaBanne 1 8 53, 54. Vmp. 28, 29.
9 3aganue B KoHIe § 53.
51/2 IlosTOpeHue H 1 [Mosroputs § 51-54.
0 obobmenue TeM Samaun Ned30, 431, 434,
«ApxumeaoBa CHJIaY, 435. 437. 442
«IInaBanue Ten» ’ ’
52/2 KonTtponsHas pabota Ned 1
1 «ApxumenoBa CHJIA.
IInaBanue Tem»
PabGora u MoIIHOCTH. DHEPIHUs. 14
53/1 Mexanunueckast  paboTa. 1 8 55. Vmp. 30 (1,2
Enuuunust paboTsl. 3aaHue B KOHIE § 55.
54/2 MomHocTs.  EnmHuIm: 1 856. ymp.  31(1,4-6).
MOIITHOCTH. 3aganue B KOHIE § 5
55/3 DHeprus. 1 8 66, 67. VYop. 34(4).
ITorennmanbHas u 3amaun Ne627-629.
KHHETHYCCKask SJHCPTHs.
56/4 [IpeBpamienue  0aHOTO 1 8 68. VYmp. 35. 3amaua
BU/JIA MEXaHUYECKOU No634.
SHEPTUU B IPYroi.
5715 KontponsHas padora Ne5 1
«MexaHuueckas pabora.
MOIIHOCTh. DHEPIHs»
58/6 [IpocTeie  MeXaHU3MBL. 1 8 57, 58. 3amaun Ne564,
Peiuar. PaBHOBecue cui 568, 571
Ha phlyare.
59/7 MowmeHT cwibl. Peryaru B 859. 3amaun Ne572-574.
TEXHUKE, ObITY U 1 TToAroToBKa K J1/p
MIpHUpOJIe.
60/8 ®poHTaNIbHAA Peryar ¢ xpemue- | § 60. IloBroputre 8§ 59.
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nabopatopHass ~ pabota 1 HUSMH 1 Tpy- | Ymp. 32
«BblsicHEeHUE  yclOBUSA 30B, Habop Tpy-
PaBHOBECHS phIYara 308 o 100 r,
JTTHAMOMET]
61/9 bnoku. «3os0TOC 1 [MonBwKHBIT u| 8§ 61, 62. Ymp. 33 (1,2,5).
MIPABUIIO» MEXAHUKHU HETIOIBHKHBIH 3ananue B KoHIIE 8§ 62,
0J10KH, Habop
Ipy30B, HHTb, IH-
HAMOMETp,  IITa-
THUB, TUHEHKA
62/1 LlenTp TsKECTH TENA. 1 § 63. 3amava: Onpenenutsb
0 [EHTP TSHKECTH 3aKIIaJIKH,
KOBpPHUKA JJI1 MBI, JTUCT
KapTOHA.
63/1 VYcenoBus paBHOBECHS 1 8 64. 3amaun Ne607, 608,
1 TeNl. 611, 314, 615.
64/1 KITJ] npocThix 1 8§ 65, 3amaun Ne 598-601
2 MEXAHH3MOB MOATOTOBUTHCS K JI/P.
65/1 ®poHTaTbHAS 1 IITaTus, [TosTOopuUTH § 57-65
3 nabopatopHas ~ paboTa MEXAHHICCK A
«Omnpenenenne KIIJI nmpu CKaMbsi, GPYCOK C
MoIbeMe Tena o
HaKJIOHHOM TUIOCKOCTH» KPIOIKOM,
JTuHelKa, Habop
I'pYy30B,
JTMHAMOMET]
66/1 Oo6o0uIeHNe u 1
4 IIOBTOpEHUE
67/1 Kontponbnas paborta Ne 1
5 6 «Htorosas
KOHTpOJIbHAs paboTa»
68/1 Ananms orboK 1
3] JOMYIIEHHBIX B
UTOTOBOM  KOHTPOJIbHOUM
paboTe
KanennapHo-temaTnuyeckoe niaHupoBaHue 8 Kiacc.
Ne | Jlara Copnep:xanue(rema ypoka) Hcnob3oBanue Ipumeuanue
/i 000py/I0BaAHUSI
\ TenJsioBble siBJeHUs (26 YacoB)
1 TemnoBoe nBuxkenue. Temmneparypa. JlaGopaTopHsbii 81
TCPMOMETP, JAaTYUK
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TeMIIepaTyphl

2 BuyTpeHHss sHEeprus. JleMoHCTpanys §2, ynp.1

3 CriocoObl I3MEHEHHSI BHYTPEHHEH «3meHeHne §3, ymp. 2
SHEPIUH Tea. BHYTPEHHEU

SHEPruu TeNa TMpHU
TPEHUU H  yIape»:
JATIUK
TEMIIepaTyphl, JBE
JIOCKH, JIBE
CBUHIIOBBIC mia-
CTHUHKH, MOJIOTOK

4 Bunel Tennonepenaun. §4, ymip. 3
TermmonpoBOJHOCTB.

5 Konsekuus. M3nydyenue. JleMOHCTpaLws §5, §6, ynp.4,5

«ITormomenne
CBETOBOM SHEPTUN»:
JIBa JaTYUKa TeMIle-
paTyphl, Jlamra, JUCT
O6emoii u  uépHOU
OyMmaru, CKOT4
6 KommaectBo TennoTel. EnuHUTIBD §7, §8, ynp. 6,7
KOJIMYECTBA TEIUIOTHI. Y IeibHAast
TEII0EMKOCT.

7 Pacuer konuyecTBa TEIIIOTHI, 89, ymp.8
HE0OX0IMMOTO ISl HAarpeBaHUsI Tela
WJIH BBIAENIIEMOTO UM MpHU
OXJTAKICHHH.

8 dpoHTabHAs JabopaTopHas padora | [laTuuk [ToBTOpHTH §9
Nel. «CpaBHeHHEe KOJIHYECTB TEeMIEPaTyphl,

TEeNJIOTHI NPH CMELIUBAHUHU BObI TEPMOMETD,

pa3Hoii TeMIepaTypbb». KaJIOpUMETD,
MEpHBII HAJIMH]P
(MeH3ypka),
nabopaTopHbBIC
CTaKaHbl, ropsYas u
XOJIO/IHAsl BOJIa

9 YpaBHeHHE TEIIOBOTO OajaHca. 89,

10 JladopaTopHas padora Ne2. Hatuuk  temmepa- | Ne715,716,720,730
«/3mepenue yaeJbHOM TYpbl, TEPMOMETP,
TeIJIOEMKOCTH TBEPAOr0 TeJIay. KaJOpUMETD,

ropsiyasi UXOJIOAHAS
BOJIa, MEPHBIN LU-
JUHAp, Tpy3 IH-
JUHIAPUYECKUI c
KPIOYKOM, HUTD,
3JIEKTPOHHBIE BECHI

11 OHeprus ToIMBa. Y ieibHas TEIIOTa §10, ynp.9

CrOpaHus.
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12 3aKOH COXpaHEHMsI U IIPEBPALLEHUS §11, ynp.10
SHEPrUU B MEXaHUYECKHUX U TEILIOBBIX
mporeccax.
13 KonTpoabHnas pa6ora Nel no Tteme:
«TemnyioBble SIBJICHHSD».
14 ArperatHble COCTOSIHUS BEIIECTBA. 812-14, ymip.11
[InaBnenue n oTBEpACBaHUE
KPUCTATMICCKUX TEJl.
15 I'paduk mnaBieHus U OTBEPACBAHUS Jlemoncrpamust Ne 1. | §15, ynp.12
KPUCTATUICCKHUX TeJl. Y IebHast «Onpenenenne
TCIJIOTA IIJIABJICHUA. YHGHBHOﬁ TEeIUIOTHI
[JIABJICHHUS JIbJA». JaT-
YUK TEMITEPATYPHI,
KaJTOpUMETp, COCYH C
TAFOIINM JIBJIOM, COCY/T
' BOJIOH, JJIEK-
TPOHHBIC BECHI.
JlemoHcTparms Ne 2.
<«O06pa3oBanue
KPUCTAIIIIOBY:
MHUKPOCKOII, TPOOHpKa
c HACBIICHHBIM|
pacTBOpOM
ITBYXPOMOBOKHCJIOTO
AMMOHUS, TIPEAMETHOE
CTEKJIO,  CTEKJISHHAas
[MaJIOYKa
16 Pemenue 3amay o teme «llimaBnenue
TEI»
17 Hcnapenue u koHACHCAITHS. JleMoHCTparus 816-17, ymip.13
HacpliieHHbIi 1 HEHACHIIIIEHHBIN T1ap. HcnapeHue CcoUpTay:
MaTYUK TeMIepaTyphl,
npoOupKa, JIU- CTOYKH
Oymaru, PE3UHKH,
pa3HbIe CIIUPTHI
18 Kunenue. YnensHas Temiora JleMoHCTparus §18,20, ynp.14(2,4),
nmapooOpa3oBaHHsL. M3yuenue mpouecca yrp.16(4,5)
KHIICHUS BOJIBD»:
MATYHK TeMIiepa-|
TYpBI, HITaTUB
YHUBEpCAIbHbIH,
KOJI0a CTEKJITHHAS,
CIIUPTOBKA,
MoBapeHHas COJIb
19 Brnaxnocth Bo3ayxa. CiocoObl Jlaruuk Temmepatypsl| 8§19, Ne800,803,839

OTIpeIeNIeHNs BIAXKHOCTH BO3/1yXa.
®poHTanbHas 1abopaTopHas paborta
Ne3 «M3mepenue BIaXXKHOCTH BO3LyXa»

TEPMOMETP, MapJIs, CO-
CyZ C BOIOM
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20

Pemenue 3ana4 no teme: «ArperatHsle
COCTOSIHUSI BEIIECTBA»

Ne779,787,795,827

21

OObsicHEHUE arperaTHbIX COCTOSTHUI
BElIeCTBAa HA OCHOBAaHUU aTOMHO-
MOJICKYJISIPHOTO CTPOCHHSI

Ne864, 867, 838,842

22

JIBArarens BHyTPEHHETO CTOPAHMS

821,22

23

[TpuHIMIT AEACTBUS TEMIIOBOM
MaiuHsbl. [lapoBasi TypOuHa.

823

24

KII TennoBoro naBuraresns.

8§24

25

Pemenue 3agaq nmo reMe «HaxoxneHue
KII/] TernmoBOro nBuraTessi»

Ne783,794,824

26

KonTtposabHas pa6ora Ne2 no reme:
«M3MeHeHHe arperaTHbIX COCTOSTHU I
BelllecTBay.

‘ DJleKTPpUYeCKHUEe U YJIEKTPOMATHUTHBbIE siBJIeHus1 (314)

27

DnekTpuzanus Tei. Bzanmopaeiicteue
3apsKEHHBIX Tell. J[Ba pona
ANEKTPUIECKUX 3aPsI0B. DIIEKTPOCKOII.

§25,Ne892,894,895,
897

28

DIIEKTPUYECKOE TIOJIE.

§26,27, yup.19,Ne907

29

JlenuMOoCTb 3JeKTPUUYECKOTO 3apsiia.
OnekTpoH. CTpoeHHE aTOMOB.

§28,29, ynp.20

30

OObsiCHEHUE AIIEKTPUUECKUX SBJICHUH.

§30,31, Yrp.21

31

DnekTpudeckuil Tok. ICTOuHMKH
ANEKTPUYECKOTO TOKA. DIIEKTPUUECKast
LIENIb U €€ COCTABHbIE YaCTH.

832,33

32

DJIEKTPUYECKHUI TOK B METaJIaxX.
JlelicTBUA AJIEKTPUUYECKOrO TOKA.
Hamnpasnenue Toxka.

§34,35,36, ynp.23(1,2,3)

33

Cuina Toka. AMnepmetp. M3amepenue
CHJIBI TOKA.

8§37, ynp.24

34

®poHTaJbHAs JJabopaTopHasi padora
Ne4. «CoOopka djieKTpHUYeCKOM enu u
HU3MepeHue CWIbI TOKA B ee
PA3JIMYHBIX YYACTKAX).

Jatauk TOKa, am-
nepMeTp
JBYXIPeeIbHBIMH,
WCTOYHHK TTHTaHMS,
KOMIUICKT IPOBOJIOB,
PE3UCTOPBI, KITFOY

8§38, ynp.25

35

DnexTpuueckoe HanpspkeHue. EauHuib
HanpsokeHus. Bonbtmerp. M3mepenue
HaNPsHKSHUS.

839,40

36

DponTanbHasA JadopaTopHasi padoTa
NeS. «3mMepeHHe HaNpsKeHUs1 Ha
PA3JIMYHBIX YYACTKAX JJICKTPHYCCKOMN
Lenn».

Jatuuk Harnpsi-
JKE€HHUs, BOJIBT METP
JIBYXIIpe- JEIIbHBIN,
UCTOYHMK IUTAHUA,
KOMILIEKT IIPOBOJIOB,
PE3UCTOPBI, KIIIOY

841,42, ynp.26,27

37

DIEKTPUYECKOE CONIPOTUBIICHNE
MIPOBOJIHUKOB. Y IEBHOE
conpoTtuBiieHue. PeocraThl.

§43,ymp.28

38

3akon Oma a1 yyacTka LenH.

JlemoHcTpanys

844, ynp.29(4-7)
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Mccnenona- HHE
BABUCHUMO CTH CHUJIb]
TOKa B MPOBOJHUKE OT|
HaHpﬁ)KeHI/Iﬂ))I JATYHUK|

TOKa, JAaT4UK  Ha
MPSKEHUS, PE3UCTOP,
peocrar, HMCTOYHUK
MATAHUS, KOMILJIEKT,

MPOBOOOB, KJIIIOY

39 Pemenne 3amaud nmo teme: «3akod Oma. 1055,1056,1066
Berurcnenue conmpoTUBICHUS
ITPOBOTHHKOBY
40 ®ponTanbHas JadoparopHasi padora | JlaTunk TOKa, | 846, ynp.30(1,2,4)
Ne6 «PerynupoBanue cujibl TOKa peocrar, HMCTOYHHK
peocTaToM» MTUTAHUS, KOMIUICKT
IIPOBOJIOB, KITIOY
41 ®pouTaabHas JadopaTopHasi padora | Jartuuk Toka, natuuk | 847, ynp.31
Ne7 «OnpenesieHne conpoTHUBJICHUSA HaNPSKCHUS,
NMPOBOAHMKA NPU NOMOLIU aMIICPMETP 5
aMIepMeTpa M BOJbLTMETPA» ABYXTPCNCIBHBIM,
BOJIBTMETP
JIBYXTIpEIEIbHBIMH,
PE3UCTOPBI, UCTOUHUK
IMUTaHUA, KOMIIJICKT
IIPOBOAOB, KIIFOY
42 IlocnenoBaTeabHOE COCUHEHUE Jlatuuk TOKa, narduk 848, ynp.31(1,3,4)
MIPOBOTHUKOB. HapsDKe HUS,
aMIIepMeTp
NBYXIIPEACIbHBIM,
BOJBTMETP
NBYXIIPEACIbHBIM,
PE3UCTOPBI, UCTOUHUK
MUTaHUS,  KOMILIEKT|
MPOBOJOB, KIIIOY
43 ITapannenbHOE COETMHEHNE Jlaruuk TOka, naruuk | 849, ynp.33(4,5)
MIPOBOTHUKOB. HATPSDKEHUS,
aMIIepMeTp
NBYXIPEIEIbHbIH,
BOJBTMETP
NBYXIPEIEIbHbIH,
PE3UCTOPBI, UCTOUHUK
MUTaHUS,  KOMILIEKT|
MPOBOJAOB, KITIOY
44 Ob6o6maromuit ypok mno teme «Cuia §32-43 noBTopeHue,
TOKA, HATPSDKEHHUE U COTIPOTHBIICHUE Nel057,1061,1077,
IIPOBOTHUKA» 1082,1112,1118
45 KonTtpoabHnas padora Ne3 «Cuia
TOKA, HANIPSIZKEHHE U COMPOTUBJIEHUE
NPOBOTHUKA»
46 PaGoTta 1 MOITHOCTB AIIEKTPUIECKOTO §51,52, ymp.34(1,2)
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Toka. Enununsr paboTsl
AJIEKTPUYECKOTO TOKA IPUMEHIEMbIE Ha
MIPAKTHUKE.

47 dpouTanbHas JabopaTopHas padora | JlaTuuk TOKa, §52, Nel1150,1152,1156
Ne§«M3mepeHne MOIHOCTH U PadOThI | JaTYUK
TOKA B YJIEKTPUYECKOMH JIaMIIe). HaTPSDKCHUS,
amIiepMerp
JBYXIIPEIEIbHBIMN,
BOJIbTMET)P
JBYXIIPEIEIbHBIMN,
JIAMITOYKa, UCTOUYHHUK
MMATAHUS, KOMILJIEKT
MIPOBOJIOB, KITIOY
48 HarpeBanue npoBoIHUKOB 853, 55,56, ynp.37(1-3)
ANEKTPUIECKUM TOKOM. 3akoH JIkoys
— Jlenma. Jlamna HakaJIuBaHUS.
DNeKTpUYECKUE HarpeBaTeIbHbIE
npudopel. KopoTkoe 3aMbIkaHme.
[IpenoxpanuTeny.
49 Kounencarop. 854, ymp.38
50 Pemienne 3amau. Ne1947-1949
51 KonTpoabHas padora Ned « PaGora u
MOIIIHOCTH YJIEKTPUYECKOT0 TOKA.
3akon xoyns-Jlenuay.
52 MarauTHOE 10JIe TOKa. §57,58, ymp.40
53 DJIEeKTPOMArHUTHI M UX TIPHMCHEHHE. 859, ymp.41
54 dpoHTaNbHAS JadopaTopHas 860
padora Ne9 «Coopka
3JIEKTPOMATHUTA U UCTILITAHUE €ro
JEeHCTBHA.
55 ITocTossHHBIE MaruuTEl. MarHuTHOE JleMoHcTpauma 861
10JI€ IOCTOSHHBLIX MAarHUTOB. «M3mepenne TIOJISt
IIOCTOAHHOT' O
MAarHUTa». JOaTYUK
MAar"gMuTHOIrO I1OJis1, I1O-
CTOSIH HBIM MarHuT I10-
JIOCOBOM
56 MarauTtHoe noJje 3eMIH. Jatuuk  Maramtaoro | 8§62
IoJjIsi, IO CTOAHHBIN
MAar”HurT HOHOCOBOﬁ,
JIMHEHKa
HU3MCPpUTCIIbHAA
57 JleiicTBE MarHUTHOTO IIOJIA Ha JleMoHcTpanus
MIPOBOJIHUK C TOKOM. DJIEKTPUUECKHUI «3mepenue

nsurarens @poHTanbHas
JabopaTopHasi padora Ne9«U3ydenue
3JIEKTPHY€eCKOr0 IBUraTeJIst
NMOCTOSIHHOI'0 TOKA (HA MOJEJIN)».

MarHuTHOTO  TOJIA
BOKpYI' ITIPOBOJHHUKA
C TOKOM». JaT4MK
MarHuTHOTO  TOJI,
JIBa IITaTHUBA, KOM-
TUIEKT IIPOBOJIOB,
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HCTOYHHUK TOKa,
KITI0Y

‘ Caertosbie siBjeHus ( 104)

58 Hctounuku cBeta. Pacipoctpanenue  |QceTtutenb 863, ynp.44
CBCTA. C HCTOYHHKOM CBETa
ma 3,5 B, ucrounmk
MUTAaHUS, KOMILUICKT
MPOBOJIOB,  IIeJIeBast
magparma
59 OTtpakeHue cBeTa. 3aKOHBI OTpakeHUsT |[OCBETHTEIb c | §64,65,Nel1305-1307
CcBeTa. MCTOYHUKOM CBE- Ta
Ha 3,5 B, ucrounmk
MUTA-HAS, KOMIUICKT
MPOBOJIOB,  IIeJIeBast
muadparma, TOJTYIIH-
TUHP, IUIAHIIET Ha
MIOTHOM JTUCTE C
KPYTOBBIM
TPAHCIIOPTHPOM
60 [Tnockoe 3epkano. M3o0pakeHue B 866, ynp.46(1,3,4)
TJIOCKOM 3epKaJie.
61 [Ipenomiienne cBera. 3akoH OcBeTHTEeIIh c | §67, ynp.47(1-3)
MPETOMIICHUSI. UCTOYHUKOM CBe- Ta
Ha 3,5 B, ucrounmk
MUTAHUS, KOMILJICKT
MPOBOJIOB,  IIIEJIeBast
muadparma, TOJTYIIH-
JIMHIpP, TUIAHIIET Ha
[UIOTHOM  JIUCTE C
KPYTOBBIM
TPaHCIIOPTHPOM
62 JIun3el. OnTHYecKas cuiia JTUH3BI. 868, ynp.48
63 N3obpaxenus, 1aBaeMble JTUH30M. 869, ynp.49
64 dpoHTabHas JadopaTopHas padoTa | OcperuTtellb C 868,69
Nell. UCTOYHUKOM CBETa
«Iloyyenune H300pakeHUs1 P Ha 3,5 B, HCTOYHHUK
OMOIIH JIMH3BD). IUTAHHS, KOMIUIEKT
IIPOBO/IOB, IIIE-
aeBast quadparma,
JKpaH CTaJIbHOU,
HATPAaBIISIONIAs C
U3MEPUTEIILHON
IIKAJIOM, COOU-
paroIiye JTUH3bI,
pacceuBaromias
JIMH3a, CclIanj
«Mopaens nipen-
MeTa» B peurepe
5 I'na3 u 3penue. bauzopykocts u 870
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JNAIbHO30PKOCTh. OUKH.

66 Pemenue 3anau. 867-69
67 KonTpoabHas padora Ne5 «
HroroBasi KOHTpoJIbHasi paboTa»
‘ [MoBTOpenue (14)
68 Ananu3 omuOOK JOMYIICHHEIH B
UTOTrOBOM KOHTPOJIbHOM paboTe
Ka.]'IeH}IapHO'TeMaTI/I‘IeCKOG INIAHUPOBAHUE 9 kJacc.
Ne | Jlara Coaep:xkanue(Tema ypoka) Hcnoab3oBanne IIpumeyanue
m/m o0opyaoBaHust
KOHEI B3aHMO/ICHCTBUS W JIBHKEHUS T YacoB
1 MarepuanbHnas Touka. Cucrema § 1, ynp.1 yctHO
oTcyera.
2 [epememienne 8 2, Bomp, ymp. 2
YCTHO
3 Omnpenesnenne KOOPAUHATHI 8 3, Bomp, ymp.3(1)
JBIDKYIIETOCS TEA.
4 CKOpOCTh PSIMOJTMHEHHOTO
PaBHOMEPHOTO JIBHIKCHHUSI.
5 [Tepemenienue npu NpsAMOIUHEMHOM § 4, ynp.4
paBHOMEPHOM JIBM)KCHUH.
6 I'paduku 3aBUCHMOCTH
KHHEMATHYECKHX BEJIMYUH OT BPEMEHH
MIPH IPSIMOJIMHEHHOM PaBHOMEPHOM
JIBVDKCHUU.
7 CpemHsisi CKOPOCTb.
8 [IpsiMonHENHOE PaBHOYCKOPEHHOE 8 5, ynp.5(2,3)
JBIDKEHHUE. Y CKOpEHHE.
9 CKopoCTh MPSAMOJIMHEHHOTO §6,ymp.6(2,3)
PaBHOYCKOPEHHOTO JIBU)KCHUSI.
I'paduik ckopoctr
10 [Tepemernienne npu NPMOTMHEHHOM 87, ynp.7(1,2)
PaBHOYCKOPEHHOM JIBUYKCHUU
11 [Tepemenienue Tena npu 88, ynp.8(1)
MPSIMOJIMHEHHOM PaBHOYCKOPCHHOM
JBUKEHHUH 03 HaualbHOW CKOPOCTH
12 JIaGopatopHnas padora Ne 1 [raTus 1446, 1451
«HccnenoBanue paBHOYCKOPEHHOTO 1ab0paTOPHBIH,
JBYDKEHUS 0€3 HauaJIbHOM CKOPOCTH>> | MEXaHu4ecKas
CKaMbs, Opycok
JIEPEBSIHHBIN,
JJIEKTPOHHBIN
CeKyHJIOMED ¢
JaTYNKAMH,
MarHUTOYIPABIISIEM




bIC TCPKOHOBBIC

JTaTYUKA
CEKYHJIOMepa
13 Pemenue 3anau.
14 I'paduku 3aBUCHMOCTH
KMHEMATHYECKUX BEJTMYMH OT BPEMEHH
IIpY IPSIMOJIMHEWHOM
PaBHOYCKOPEHHOM JIBH)KCHUH
15 Pewenue 3anau
16 KonTtponbHas padora Nel
17 OTHOCHUTEIBHOCTD JIBHKEHUSL. 89. Ymp.9(1-4)
18 WNHueprimanbHbIe CHCTEMBI OTCYETA. §10, yrip.10
[IepBbiii 3ak0H HproTOHA
19 Bropoii 3akon HeroToHa ®poHTaNbHAS 811, ynp11(2,3)
nabopaTtopHas pabota
No 1
«3yuenne
JIBYDKEHUS TeJa MpH
JNEUCTBUM CHJIEI
TPEHUS:
JIEPEBSIHHBIN OPYCOK,
HabOp TPY30B,
MeXaHu4ecKas
CKaMbsl, TUHAMOMETP.
®poHTaIbHAS
nabopaTtopHas padota
Ne 2
«3yuenue
JIBUKEHUS CBSI3aHHBIX
TEJ»: IITaTUB
71a00paTOPHBIH,
MeXaHu4ecKas
CKaMbs, OpycoK
JICPEBSIHHBIN,
3JIEKTPOHHBIN
CEKYHJIOMED C
JTaTYNKaMU,
MarHUTOYTPAaBIISIEMBI
€ TepKOHOBBIE
JTATUYNKH
CeKyHJIoMepa, Habop
I'py30B, OJIOK
HETOIBM)KHBIN, HUTh
20 Tperuii 3akoH HproToHa 812, yrip.12(3)
21 CB00OOIHOE MaIEHUE TET 813, ynp.13(3)
22 JIBr>xkeHue Tena, OpoIIeHHOTO §14, ynp.14
BEPTUKAILHO BBepX. HeBecomocTh
23 JIaGopatopHnast pabota Ne 2

< MH3mepeHne ycKopeHust CBOOOJHOTO
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IajgcHUus >

24 3aKOH BCEMHUPHOTO TSATOTECHUS §15, ynp.15
25 YckopeHue cBOOOIHOTO NaJICHUS Ha 816, ynp.16(1-4)
3emiie U Ipyrux HeOECHBIX TeJax.
26 Cuna yrpyrocrH.
27 Cuna tpeHus
28 [IpsimosinHEHOE U KPUBOJIMHEWHOE §17,18,ynp.17,(1),yn
JBUKEHHE. [IBHKeHne Tena 1o p-18(1.,4)
OKPY>XHOCTH C MTOCTOSIHHOH 110 MOJTyJTIO
CKOPOCTBIO.
29 Perrenue 3amau 819, yrp.17(2),
ynp.18(3), ynp.19(1)
30 HckyccTBEeHHBIE CITyTHUKH 3eMIIH
31 Wmnynbe Tena. 3aKOH COXpaHEeHUs 820, ynp.20(2,4)
UMITYJIbCa
32 PeaktuBHOE ABM>KEHUE. PakeTsl. 821, ymp.21(2,4)
33 Pabora cuibl.
34 [ToTeHMambHAsT ¥ KHHETHIECKAS
JHEPTUs
35 3aKOH COXpaHEHUsI MEXaHMYECKON §22, ynp.22
SHEPTHH.
36 KonTtponsnas padora Ne 2
Mexanuveckue Ko/ieGanus i BOTHBLIBYK.(15 Yacop)
37 KonebaTenpHOE TBUKEHHUE. §23, ynp.23
38 CBo0OogubIe KOJIEOaHMUS. JleMoHCTpaluu
KoneobarensHble cucTeMbl. MasgTHHK. Komebauus
HUTSIHOTO MasTHUKA H
CBOOOIHEIE
KOJICOaHUs Tpy3a Ha
NPY>KUHE»: TaTIYHK
YCKOPEHUSI, ITATUB C
KperexoM, Habop
rpy30B, HUTh, HA0OP
NpPY>KUH
39 Benuuntbl, XapakTepu3yromne 824, 25, ynip.24(2-5)
KoJsie0aTeIbHOE JIBUKCHHUE.
40 I"apmoHnueckue KosebaHusl.
41 JIaGopatopHnas padora Ne 3 1777,1780

KHccnenoBanue 3aBUCUMOCTH IIEPUOIA
M 4aCTOTEI CBOOOHBIX KOJIEOAHU
MAasATHUKA OT IJIMHBI €r0 HUTU>>

JTaGoparopHas paboTa
3yuenue koneda-
HUM rpy3a Ha
pPYKUHE»:
KOMIIbIOTEP, JaTYUK
YCKOPEHUS, IITATUB C
KperexoMm, Habop
[IPYXKUH Pa3HOU
KECTKOCTH, HAOOP
rpy3os o 100 r.

JTaGoparopHas paboTa
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«M3yuenue xonebda-
HU HUTSHOTO
MasiTHUKA»:
KOMIIBIOTEP, TATUUK
YCKOpEHUs, Ipy3 C
KPIOYKOM, JIETKas U
HEepacTsKUMasi HUTb,
pyJeTka

42 3aryxarommue KoieOaHusl. 826, ymp.25.
Brinyxennbie koeOaHus. Tpe3eHTaLUs
«MexaHnueckue KojeOanus
B mpuponme, ObITy U
TCXHHUKE»
43 Pe3onanc. 827, yrp.26
IIpesenTanus
«MexaHHYeCKUil pe30HaHC)»
44 Pacripoctpanenue konebaHuii B cpejie. 828
BonansL.
45 Jlmna BosiHbl. CKOPOCTH §29. Ymp.27
pacipoCTpaHEHUs BOJIH.
46 HcTounnku 3ByKa. 3BYKOBBIC §30. Ymp. 28
KoJIeOaHusI. Tpe3eHTals
«Ynberpa3Byk»,«H}pa3ByK
»
47 Bricora, [TeMOp] ¥ TpOMKOCTH 3ByKa §31, ynp. 29
48 Pacmipoctpanenue 3Byka. 3ByKOBbIE 832, ymp. 30(3,4,6)
BOJIHBI.
49 OTtpakenue 3Byka. IX0. 3BYyKOBOM 833
pEe30HaHC.
50 Pemenue 3amauy.
51 Kontponbnas padorta Ne
3«<MexaHnueckue KoeOaHus U BOTHBI.
3BYyK>>
QuIeKTPOMArHUTHOE NoJe (24 yaca)
52 MarsuTHO€ 1oJie ¥ ero rpaduyeckoe §34, ymp.31
n300pakeHHE.
53 OAHOPOIHOE U HEOTHOPOIHOE
MarHuTHBIE MOJISL.
54 HanpasieHnue Toka 1 HanpaBICHHE 835, ymp. 32(1-3)
JUHUHN ero MarHUTHOTO MOJIst
55 OOHapyxeHle MarHUTHOTO IOJIS 110 €T0 §36, ynp.33
JICMCTBUIO HA DJIEKTPUUYECKUH TOK.
[IpaBuno neBoit pyku.
56 WHayKuyst MAarHUTHOTO TOJISL. 837
57 MarauTHbII IOTOK 838, ymp34(1)
58 SIBneHue ANeKTpOMarHuTHOM JleMoHCTpaus §39, ynp.36
WHIYKIHUU. «SIBnenue
PIIEKTPOMArHUTHON
WHIYKIIAN):

JAaTYHUK HAIIPSAXKCHUS,
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COJICHOM I,
MMOCTOSIHHBIH
[MOJI0OCOBOM MarHuT,
Tpyoka [1BX,
KOMIUJIEKT ITPOBOJOB

59 Jlaboparopnas padota Ne 4 <K3yuenue [ToBoTpuTtsh §39,
SIBJICHUS 3JIEKTPOMAarHuTHOM Nel913,1915
WHIYKITAW>>

60 Hanpasienne HHIyKIIMOHHOTO TOKA. §40, ynp. 37
IIpaBuiio Jlenna.

61 SIBnenne caMOMHIYKIIUH. §41, ynp.38

62 [Toyuenue 1 nepeaaya NEPEMEHHOrO  |[[leMOHCTpAIMS §42, ynp.39
BIIEKTPUYECKOro ToKa. Tpanchopmarop |«M3mepenne

XapaKTePUCTHK
MIEPEMEHHOTO TOKay:
ITBYXKaHATb Has
MPUCTaBKAOCIIMIIIIOTPa
&, 3ByKOBOM
reHeparop, Habop
MIPOBOJIOB

63 DIEKTPOMarHUTHOE T0JIE. 843

64 DNeKTPOMarHUTHBIE BOJTHBI 844, ynp.41(1)

65 Konebatenpusliii kKoHTYp. [lomydenne §45, ynp.42
AIIEKTPOMArHUTHBIX KOJICOaHUI

66 [TpuHIMIIB paTUOCBS3U U TEIICBUICHHMSL. §46,ynp.43

67 HNutepdepentius u qudpakius cBeTa

68 DNeKTpOMarHuTHas IPUPO/Ia CBETA. 847

69 [Ipenomnenue cBera. Gusznueckuii 848, ymp.44(2,3),
CMBICJI IOKA3aTelsl TPEIOMIICHHUSI.

70 Hucnepcus. L{Bera Ten. 849, ynp.45(1,3)

71 THUIIBI ONTHYECKUX CIIEKTPOB. 850

72 JlaGopaTtopnas padota Ne 5 Tabin. «Tunsl
«Hab6ntonenue CruionHoro u OTITUYECKUX
JMHEWYAThIX CIIEKTPOB UCITYCKAHUS>> CIIEKTPOB

UCITYCKaHHMSI»

73 [ornonieHue U UCITyCKaHUE CBETa 851
aromami. [TpoucxoxaeHue
JMHEWYAThIX CIICKTPOB.

74 Pemenue 3amau

75 KonTposnpHas padoTa Ned «

DNEeKTPOMarHUTHOE MOJIe)
HMe ATOMA ¥ aToMHOro siipa (20 yacos

76 PagmoakTHBHOCTE. 852

77 Moen aToMOB 852

78 PagnoaxkTuBHBIE IPEBpAILICHUS §53, ynp.46
ATOMHBIX sJIEp.

79 DKCnepUMEHTAIbHbBIE METOIbI 854

HNCCICOOBAaHNA YaCTHII.
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80 Jlaboparopuas pabota Ne 6
K H3mMepeHne eCTECTBEHHOTO
paaranuoHHOTrO (oHA TO3UMETPOM >

81 OTKpbITHE IPOTOHA U HEUTPOHA. §55, ynp.47

82 CocTtaB aTOMHOTO sijipa. SepHbie 856, ynp.48(4-6)
CHUJIBI.

83 Dueprus cBs3u. Jledexr macc. 857, Bormp.

84 Pemenue 3amau

85 Henenue sinep ypana. Llenmnas peakmmsi. 858

86 JlabopatopHas padota Ne 7 < 3yuenwue

JeJICHUs A]jpa aToMa ypaHa 110
¢doTorpaduu Tpekon>>

87 Snepusriii peakrop. [IpeodpazoBanue 859,
BHYTPEHHEHN SHEPIUU aTOMHBIX SI7IEpP B
AIIEKTPUIECKYIO SHEPTHIO.

88 ATOMHas SHEpreTHKa 860
89 Buosnorudeckoe JelicTBHE paTHaIivi. 861
90 3aKoH paJIMOAKTUBHOTO pacrajia
91 TepMosiiepHas peakius 862
92 DNeMeHTapHBIC YaCTHIIBI.

AHTHYACTHUIEI
93 Pemenue 3amau.
94 KonTposasHas padora Ne 5 «CtpoeHue

aToMa M aTOMHOTO sIIpay
95 Jlaboparopuas padoTa Ne 8<<OreHka

nepro/ia nojaypacmnaja HaXoAAuuxcs B
BO3JlyXe MPOAYKTOB pacraja raza
panona>>. Jlaboparopnas padota Ne 9
KH3yueHue TpEeKOB 3apsSKECHHBIX
YacTHUIl IO TOTOBBIM (hoTorpadusm>

Crpoenne BeenlenHoii (S yacop)
96 CocraB, CTPOCHHE U ITPOUCXOKICHHUE 863
COJIHEYHOM CHCTEMBI
97 Bbonpmue nnanetsr CoJIHEYHOM 864
CHUCTEMBI
98 Mamgele Tena CoIHEYHOH CHCTEMBI 865
99 CtpoeHue, U3 TyudeHHE U IBOJTFOIIHSI 866
ConHIa 1 3B€3]1
100 Crpoenue u 3Bomronus Beenennoi 867
| HToroBoe noBropenue-24
101- O060011eH1e U TOBTOPEHNE
102
IUCOK JUTEPATYPEL ¢ VKA3AHHEM IePEYH VIeOHO-METOMNYECKOr IeYEeHUus
YeHMS M DJEKTPOHHDBIX a30BATCILHBIX B

1. Mapon A.E., Mapon E.A. ®uzuka. 7 xnacc. Jlunaktuueckue marepuansl. M.: [Ipoda, 2019.
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2. Tlepeimkun A.B. ®usuka. 7 xinace. Y4eOHUK i 00meo0pa3oBaTeNbHbIX yupexkaeHui. M.: Jlpoda,
2018.

3. ©®wunonosnu H.B. ®wusuka. 7 kmacc. Meroaudeckoe mocodue k yueOHuky A.B. Ilepbrmkuna. M.:
Hpoda, 2018.

4. Xannanoa T.A., XannanoB H.K. ®usuka. 7 ximacc. Pabouas terpans. M.: Ipoda, 20109.

5. Xannanona T.A., Xannanos H.K. ®usuka. 7 knacc. Tecter. M.: [Ipocda, 2019

6. Ilepeimkun A.B. ®msuka. 8 knacc. YueOHuk [uist 00meoOpa3oBaTeNbHbIX opranm3anuii. M.: JIpoda,
2019.

7. 2. ®unonoBny H.B. ®uszmka. 8 knacc. Meroauueckoe nocodue k yueOnuky A.B. Ilepormkmnaa. M.:
Hpoda, 2018.

8. 3. XannanoBa T.A. ®usuka. 8 xnacc. Pabouas rerpans. M.: [lpoda, 2014.

9. 4. Mapon A.E., Mapon E.A., [lo3oiickuii C.B. ®uznka. 8 xiracc. COOpHHK BOMPOCOB U 3amad. M.:
Hpoda, 2019.

10. 5. XannanoB H.K., XannanoBa T.A. COopHUK TecTOBBIX 3ajaHuil o ¢usuke. 8 kmacc. M.: BAKO,
2019.

11. duswuka. 9 ki1.: yue. my1st o61eoopaszosar. yupexacuuii. / A.B. TIépeimkun, E.M. I'yrauk M.: [Ipoda,
2017.

12. ®dusuka. 9 knacce: moypouHsie Tuiansl o yueOHuKy A.B. [1épermkuna, E.M. I'yrauk / aBT.-cocT. C.B.
Bbo6poga. — Bonrorpan: Yuurens, 2017. — 175 c.

13. ®usmka: 3amaunuk: 9 — 11 xi1.: Yueb. mocodue s odmeoOpa3opar. yued. 3aBenenuii. — M.: JIpoda,
1996. — 368 c.: wi. — (3amaunnku «Jpode»).

14. ®usuka. Tectol. 7 — 9 xknaccel. Kabapaun O.®., Opios B.A. Y4eOH. - MeTo nmocobue. — 4-¢ u3 .,
crepeoturt. — M.: JIpoda, 2000. — 96 c.: ni.

15. ®u3uvecKuii SKCIIEPUMEHT B CpeiHel mkosie: Mexanuka. MonekysipHas pu3uka. DIEeKTpoIMHAMHUKA
[ Illaxmaes H.M., IlIunos B.®. — M.: [Ipocsemenue, 1989. — 255 c.: un. — (b-xa yuurens pusuxu).

16. Jlozoenko C.B., Tpymmna T.A Peanusaiiust 00pa3oBaTelbHBIX IPOrpaMM 110 (HU3UKE C UCIIOJIb30BaHUEM
obopynoBanus maerckoro rextonapka «llkonpubii Keantopurom» Mocksa, 2021

Humepuem-pecypceol:

1.bubnuoreka — Bce no npeamery «Pusuka». — Peskum mocryma: http://www.proshkolu.ru

2.BumeoomnsIThl Ha ypokax. — Peskum mocryma: http://fizika-class.narod.ru

3.Equnas  koiutekums IHQPOBBIX 00pa3oBaTelbHBIX pecypcoB. — Pexum mgocryma: http://school-
collection.edu.ru

4. VlaTepecHbie MaTepHaibl K ypokaM (PU3HMKH 10 TeMaM; TECThI TI0 TeMaM; HaIJISIHbIE TOCOOHS K ypOKaM. —
Pexxum noctyma: http://class-fizika.narod.ru

5. lludpossie oOpa3oBarteibHbIe pecypchl. — Pesxxum moctymna: http://www.openclass.ru

6. DnexTpoHHBIE YueOHUMKH 1O (u3mKe. — Pexxum nocryna: http://www.fizika.ru
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