MHNOACHUTEJIbBHAS 3AIIMCKA.

Pabouass mporpamMma eCTECTBEHHOHAYYHOIl HANpaBICHHOCTH IO (GH3UKE C HCIOJIb30BaHHEM
obopynoBanus 1eHtpa «Touku poctay a1t 7-9 KIaccoB OCHOBHOM IIKOJBI COCTaBICHA U pa3paboTaHa B
COOTBETCTBHH C:

e @enepanbHbiM 3akOoHOM OT 29.12.2012 Ne 273-®3 (pex. ot 31.07.2020) «O6
obpazoBanuu B Poccuiickoit @eaepaunn» (¢ u3M. u A0I., BeTym. B cuity ¢ 01.09.2020);

e tpeboBanmsivu  DeleparbHOTO  TOCYIAapCTBEHHOIO  00pa30BaTelNbHOrO  CTaHJapTa
OCHOBHOTO o0miero oOpas3oBanusi (YTB. NMpHKa3oM MuHHUCTEpcTBa 00pa3oBaHUs U
Hayku Poccutickoit @eneparuu ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

e [lacnmoprom HanmoHambHOTO IpoekTa «O0pa3zoBanue» (yTB. npe3uanymom CoBeTa npu
IIpesunenre P® mno crpaTernuyeckoMy pa3BUTHIO M HAILMOHAIBHBIM IIPOEKTaM,
npoTokoi ot 24.12.2018 Ne 16);

e TocymapctBenHoil mporpammoii Poccuiickoii ®denepanuu «Pa3Butne oOpa3zoBaHH»
(yrB. IlocranoBnenuem IlpaBurensctBa P® o1 26.12.2017 Ne 1642 (pen. ot
22.02.2021) «0OO0 yTBepkKJAEHUU TOCYJApCTBEHHOM mporpamMmbl Poccuiickoi
Oenepannn «Pazputre 00pazoBaHUY;

® aBTOPCKOW MPOrpaMMOil OCHOBHOTO 00Iero oopazoBanus mo Qusuke mns 7-9 kmaccoB (A. B.
[épermukun, H.B. ®unonoswuy, E.M.I'ytHUK, M., «/Ipodar, 2015 1.);

e  yueOHBIM IUTaHOM U oOpa3oBaTenbHOi mporpamMel MOBY COLI c. AG3aHOBO ;

e MeTonUYECKUMU PEKOMEHJAIUSIMU MO0 CO3JaHUI0 U (QYHKIMOHMPOBAHHIO B
0011e00pa3oBaTeIbHBIX OPTaHU3AlUAX, PACHOJOKEHHBIX B CEIbCKOW MECTHOCTH U
MaJbIX TOpO/ax, LIEHTPOB 00pa30BaHUsl E€CTECTBEHHOHAYYHOM M TEXHOJIOIMYECKOH
HanpasineHHocTel («Touka pocta») (YTBepxkAeHbI pacnopsbDkeHHeM MUHHCTEepPCTBa
npocseiieHus Poccuiickoii @enepannu ot 12 stuBaps 2021 r. Ne P-6).

Pabouas mporpamma peanusyercs B yueOHukax A. B. Ilepbrmkuna «®usuka 7 xinace», «dusuka 8
knace», «®duszuka 9 wimace» cumcrembl  «Beprukane» Ilepeimkua A, B.,  yueOHuUK  uis
o0mieo0pa3zoBaTeNnbHBIX YueOHBIX 3aBeaeHuid.M.: JIpoda, 2020

[IporpamMma ompeiesieT COAEpKaHUe U CTPYKTYpy y4eOHOro Marepuaia, IMOCIeI0BaTeIbHOCTh €ro
U3ydeHUusi, NMyTH (OPMUPOBAHUS CHUCTEMbl 3HAHUM, YMEHUH M CIOCOOOB JESATEILHOCTH, Pa3BUTHS,
BOCIIUTAHMS U COLMATN3AINH YIAIHXCS.

Coznanne nentpa «Touka pocra» mpeanonaraeT  pa3BUTHE  00pa30BaTENbHOMN
UHQPaACcTpyKTypsl  00mIeoOpa3oBaTeNbHON  OpraHM3ali, B TOM  YHCIE  OCHAIEHUE
0011eo00pa3oBaTeIbHON OpraHU3aIiN:

1. oGopymoBaHueMm, CpeaCTBaMU OOYYEHHs] W BOCIUTAHUS ISl U3Yy4eHHUs (B TOM YHCIE
HKCIIEPUMEHTAIILHOT0) TIPEAMETOB, KYPCOB, AUCIHUIUIMH (MOJyJIel) eCTeCTBeHHOHAYYHOM
HANPaBIEHHOCTH TPH pealM3allid OCHOBHBIX 00Ie00pa3oBaTeNbHBIX MpOrpaMM U
JIOTIONTHUTEIIBHBIX 00I111€00pa30BaTENIbHBIX IMPOrpaMM, B TOM YHCIE JJIS PaCUIMpPEHUs
coJiepkaHus yueOHoro mpeamera «Ousnkay;

2. 00OpymOBaHHWEM, CpEICTBaMH OOYyYeHUS W BOCIUTAHHS IS peaM3alliil MpOrpamMm
JOTIOTHUTETTFHOTO 00pa30BaHUs €CTECTBEHHOHAYYHOW HATIPABIEHHOCTEH;

3. KOMITBIOTEPHBIM U UHBIM 000PYI0BaHUEM.

[TpodwminbHelii  KOMIUIEKT oOoOpynoBaHus oOecrneunBaeT 3S(P(GEKTUBHOE JOCTHIKEHHE
0o0pa3oBaTeNbHbIX pE3yJNbTaTOB OOyYaOIIMMHUCA MO TMpOorpaMMaM €CT€CTBEHHOHAyYHOU
HANPABIEHHOCTH, BO3MOXKHOCTh YIIIYONEHHOTO M3Y4YEHHS OTAETBHBIX MPEAMETOB, B TOM YHCIIE
st popMupoBaHUS H300pPETATEIHCKOTO, KPEaTUBHOTO, KPUTHYECKOTO MBIILICHUS, Pa3BUTHS
(GYHKIIMOHAJIBHOW TPaMOTHOCTH y O0OydYaromuxcs, B TOM YHCJIE €CTeCTBEHHOHAYYHOH U
MaTeMaTUYECKOM.

DKCIEPUMEHT SIBIIAETCS MCTOYHUKOM 3HAHUN M KPUTEPUEM HUX HCTUHHOCTH B HayKe.
Konnenmus coBpemMeHHOro 00pa3oBaHUS IOJpa3yMeBAaeT, 4YTO B Yy4eOHOM OHKCIEPUMEHTE
BEIYIIYI0O POJb JIOJDKEH 3aHSATh CAMOCTOSITEIbHBIM  HCCIEAOBATENIbCKUNA  YUYEHUUYECKUU
skcriepuMeHT. COBpEMEHHBIE JKCIEPUMEHTANBHBIE WCCICAOBAHUS 10 (PU3UKE YKE TPYIHO



IpPEJCTaBUTh 0€3 MCIIOJIb30BaHMs HE TOJBKO AHAJIOIOBBIX, HO M IU(PPOBBIX H3MEPUTEIBHBIX
npubopoB. B ®enepanbHOM rocynapcTBEHHOM oOpasoBarenbHOM crangapte (nanee — PI'OC)
IPOMKCAHO, YTO OJIHUM U3 YHUBEPCAJIbHBIX YUE€OHbIX

nevcteuit (manee — YVY]I), npuoOperaeMblx ydallUMHUCS, JODKHO CTaThb yMEHHE
«TIPOBENICHUS OIIBITOB, MPOCTHIX 3KCIEPUMEHTAIBHBIX MCCIEIOBAaHUM, MPSIMBIX U KOCBEHHBIX
U3MEPEHUI C NCIOJIb30BaHNEM aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPHUOOPOBY.

Y4eOHBIN dKCIIEPUMEHT 1O (PHU3UKEe, MPOBOJUMBIA HA TPATUIIMOHHOM oOopynoBanuu (0e3
NpUMEHEHHS UPPOBBIX JTabopaTopuii), HE MOXKET B IOJHOM Mepe O0ECIICYHTh PEHICHHE BCEX
0o0pa3oBaTeNbHBIX 33/7a4 B COBpeMEHHON Imukose. CrloXuBIIAsicss cuTyauuss 0O0ycCIOBJIECHA
CYIIECTBOBAHHEM psijia MPOOIIeM:

*  TpaJUMLUMOHHOE IIKOJbHOE OOOpYyAOBAaHHWE U3-3a OIPAHUYEHMS] TEXHUYECKHUX
BO3MO>KHOCTEM HE IT03BOJIET IPOBOAUTH MHOTHE KOJINYECTBEHHBIE UCCIIEA0OBAHNS;

*  JUIMTEIbHOCTH IPOBEJECHUA (PU3MUYECKMX HCCIENOBAaHMH HE BCErJa corjiacyercs ¢
JUINTEIIBHOCTBIO y4eOHBIX 3aHSTUH;

*  BO3MOXHOCTH IPOBEACHUS MHOTHX (U3UYECKUX HCCICIOBAaHUI OTrpaHMYUBACTCS
TpeOOBaHUSAMU TEXHUKU OE30IaCHOCTH U JIp.

[udposass naGopaTopusi KapAWHAIBHBIM O0pa30M H3MEHSET METOJUKY M COJEp)KaHHe
HKCIEPUMEHTAJIbHOW JEATENIbHOCTH M IIOMOTaeT pPELIUTh BbIIICTIEPEUNCICHHbIE POOJIEMBI.
[upokuil cnekTp LUQPPOBBIX AATUYUKOB IO3BOJISIET YYalllUMCS 3HAKOMHUTBLCS C IapaMmeTpamu
(U3UUECKOro 3KCIepUMEHTa He TOJIBKO Ha KaueCTBEHHOM, HO M Ha KOJIMYECTBEHHOM ypoBHeE. C
NOMOIIBI0 U(POBOH J1TAOOPATOPUH MOXKHO MPOBOJIUTH JIUTEIBHBIN JKCIIEPUMEHT IaXKe B
OTCYTCTBUM 3KclepuMeHTaropa. [Ipu 3ToM u3Mepsiemble JaHHBIE U PE3yJbTaTbl UX 0OpabOTKH
0TOOPaKaOTCsl HEOCPEICTBEHHO Ha DKPaHEe KOMIIBIOTEPA.

B mpouecce ¢popmMupoBaHUs SKCIIEPUMEHTATBHBIX YMEHUN MO (DU3HKE YYalluhCs yYUTCS
MPEJICTaBISTh UHPOPMAIIHIO 00 HCCIEI0BaHNU B YETHIPEX BUIAX:

* B BepOaJIbHOM: ONHUCHIBATH  OKCHEPUMEHT, CO3[aBaTh CIOBECHYIO  MOJIEIb
OKCIIEpUMEHTa, (UKCUPOBATH BHUMAHHWE Ha  HM3MEPSAEMBIX  (PU3NUECKHX  BEIWYMHAX,
TEPMUHOJIOTUU;

* B TAaOJUYHOM: 3aMOJHATH TaOIUIIBI TaHHBIX, JISKAITUX B OCHOBE TOCTPOEHUS TPaPUKOB
(TIpu 5TOM y y4daIuXxcsi BOSHUKAET IEPBUYHOE MPEACTABICHUE O MacIITabax BEJIMYMH);

* B rpadu4ecKOM: CTPOUTH IpapUKu MO TaOIUYHBIM JTaHHBIM, YTO MO3BOJISIET TEPEUTH K
BbI- IBHKEHUIO THIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXY PU3NYECKUMU BEIMYUHAMHU (TIPU ITOM
YYHUTENb TOKA3bIBAE€T MPEUMYIIECTBO B BU3YyaIU3alMH 3aBUCUMOCTEH MEXIy BEIU- YHWHAMU,
HaTJISTHOCTh 1 MHOTOMEPHOCTH);

* B aHAJUTHUYECKOM (B BUJE MAaTEMaTUYECKUX YPaBHEHUM): TPUBOJAUTh MATEMAaTUUECKOE
OTMHUCAaHUE B3aMMOCBS3M (DU3WYECKUX BEIMYHMH, MaTeMaTHUuecKoe OO0OOIICHHE TMOTy4YEeHHBIX
pE3yNbTaTOB.

[lepexon kK KaxaOMy 3Tamy MpeAcTaBiIeHUsT WHPOpPMAIIMK 3aHUMAET JOCTATOYHO OOJIBIION
MIPOMEKYTOK BpeMeHH. be3ycioBHO, B 7—9 Kitaccax 3TOT MpOIecC HEOOXOIUM, HO B CTApIIUX
KJIaccax 3TO BpeMsl MOXHO ObLJIO OBl OTBECTH Ha pelieHHe Oojiee BAXKHBIX 3a7ad. B aTom minaHe
nudpoBbie JTA0OPATOPUU TO3BOJSIOT CYIIECTBEHHO JKOHOMHUTH BpeMs, KOTOPOE MOXKHO
NOTpaTUTh Ha (OPMUPOBAHUE HCCIENOBATENILCKIUX YMEHHH YYalluXCs, BBIPAKAIOIIUXCS B
CIEAYIOIIUX JEHCTBUSAX:

*  OmpejAesieHue MPoOIEeMBbI;

*  TIOCTaHOBKA MCCIIEIOBATEILCKOW 3aIauu;

. ITAaHUPOBAHUC PCIICHUS 3aJ1a4u,

*  TIOCTPOEHHUE MOJENeH;

*  BBIIBIKEHUE TUIIOTE3;

. OKCIICPUMCHTAJIbHAA IMIPOBCPKA TUIIOTE3;

. AHAJIN3 JAHHBIX SKCIICPUMEHTOB UJIN Ha6HIOJleHHﬁ;
*  (opmynupoBaHHe BEIBOJIOB.



[locneguue roapl y  ydyamiuxcss HaOMoJaeTcss HU3Kash MOTHMBALMS — U3y4eHUs
€CTECTBEHHOHAYUYHBIX TUCIUIUIMH U, KaK CJIEJICTBUE, aJIeHHe KauecTBa oopazoBanus. L{udposoe
yueOHOe O00OpyHOBaHUE TIO3BOJSET YYAlIUMCS O3HAKOMUTHCS C COBPEMEHHBIMH METOAAMHU
HCCIIENOBAHUA, IPUMEHAEMBIMHA B HAYKE, a YUUTEIIO — IMPUMEHATh HA NPAKTUKE COBPEMEHHBIE
negaroruyeckue TexHosjoruu. Iloaromy riaBHoi cocraBistomed koMmiuiekta «Toukod pocrta»
SBIISIOTCS LU(POBBIE 1a00paTOpUu.

[Ipeanaraemas nporpaMma peaausyeTcs ¢ IOMOMIbI0 yuyeOHO-MeToauuecKuX KoMIuiekToB (YMK).

YMK i kaxO0ro kjaacca BKJIIOYAET: Y4eOHMK, 3aa4HUK, METOJUUECKIE MaTepUabl IS yIUTes,
CaMOCTOSITEIbHbIE U KOHTPOJIbHBIE Pa0OTHL.

[Inanupyrorcss  cnenmyrompe  (GOpMBI  OpraHuM3alu  y4eOHOro  mpouecca:  (HpOHTaIbHEIE;
KOJUIGKTHBHBIC; TPYIIIOBbIE; paboTa B [Iape; WHAWBHUIyaJbHBIE.

B mpenonaBanuu npenmera OynyT HCIIONb30BATHCS CIELYIOLINE TEXHOJIOIMH M METOABL: JTMYHOCTHO-
OpUEHTUPOBaHHOE 00ydeHHe; npobieMHoe obOyueHue; audpepeHIHpoBaHHOE OOy4YeHHE; TEXHOJIOTHH
00y4yeHHs1 Ha OCHOBE PELICHU 3a]1a4; METOIbl MHIMBUIYaJIHHOTO 00yUCHHS.

OcobOcHHOE 3HAYCHWE B TIPETONaBaHWM (DH3UKH HWMEET IIKOJBHBIA (HH3MYIECKUl SKCIEPHMEHT, B
KOTOPBI BXOJST JIEMOHCTPALIMOHHBIA JKCIIEPUMEHT U CaMOCTOSITENbHbIC JabopaTopHbie pPadOTHI
y4aIuxcsl.

Hesabro n3yvyenusi pU3NKHU B OCHOBHOM IIKOJIE SABJISCTCH:

1) B HanpaBJIeHUH JIMYHOCTHOTO PA3BUTHSA

- BOCIIUTaHNE TOTOBHOCTH 00YYarOIMXCs K CAMOPA3BUTHIO U CAMOOOPa30BaHUIO HA OCHOBE MOTHBALUU
K 00YYEHHUIO U TIO3HAHUIO;

-(opMupoBaHHE IEHHOCTH 30POBOTO M Oe30macHOro obpasza >KHU3HHW, MPaBWII WHAMBUAYAILHOTO H
KOJIJIGKTUBHOTO 0€30IacHOro MOBEACHUS B YPE3BBIYAMHBIX CUTYalUsIX, YTPOKAIOIIUX KU3HU U 30POBBIO
JFO/IEH, IPaBUII IOBEJCHUS HAa TPAHCIIOPTE U HA 0pOrax.

-BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH IO3HATh MPHPOAY, HEOOXOAMMOCTH pPa3yMHOTO
WCTIOJIb30BaHMs JOCTHKCHUI HAYKHU U TEXHOJOTHIA AJIS TANbHEHIIEro pa3BUTHS YEIOBEUECKOT0 00IIECTBa;

-pasBUTHE YBAKCHUS K TBOPLAM HAayKM W TEXHWKH; OTHOWICHHMS K (U3UKE KaK K D3JIEMEHTY
00111e4eTI0BEYeCKOM KyIbTYPHI;

2) B MeTanpeIMeTHOM HANPaBJIeHUH

OCBOCHHME 3HAaHMH O MEXaHMYECKHX, TEIUIOBBIX, 3JCKTPOMArHUTHBIX M KBAHTOBBIX SBJICHUSX;
BEJIMYMHAX, XaPAKTEPHU3YIOIINX 3TH SIBJICHHS; 3aKOHAX, KOTOPHIM OHH MOAYMHSIOTCS; METOJaX Hay4HOTO
MIO3HAHUSI TPUPOBI U GOPMHUPOBAHUS HA STOW OCHOBE MPEJICTABICHUH O PU3NUECKON KapTHHE MHPA;

OBJI/ICHUE YMEHHUSIMH HPOBOAWTH HAOJIOJACHUS NPHUPOJHBIX SBICHWH, ONUCHIBATH U 0000MIATH
pe3ynbTaThl HaOIIOJEHNUH, NCIIOIB30BaTh MIPOCThIE U3MEPUTENbHBIE TPHOOPHI IS N3yUeHHUS (PU3NIECKUX
SIBJICHUH; MPECTABIATH PE3YJIbTAThl HAOIOICHUH WJIM U3MEPEHUH B BUJIe TaOIUIl, rpa)uKOB U BBISBISTH
Ha DJOTOH OCHOBE OMITUPUYECKUE 3aBUCUMOCTHU, NPHUMCHATHL IIOJYYCHHBIC 3HAHHA JJId OGT)HCHCHI/IH
PasHOOOPAa3HBIX NPHUPOIHBIX SIBJICHUH M MPOLECCOB, NPUHLIUINOB ACHCTBHUS BaXXHEHUIIMX TEXHUYECKUX
YCTPOMCTB, JIsl pelieHnst GU3NUECKUX 3a/1a4;

pa3BUTHE MO3HABATEIHHBIX MHTEPECOB, MHTEIJIEKTYaJbHBIX U TBOPYECKHX CIIOCOOHOCTEH B Ipoliecce
pemieHns (U3MUECKUX 3a4a4 U BBINOJIHEHUS SKCHEPUMEHTAIBHBIX HCCIEIOBAaHUH; CIOCOOHOCTH K
CaMOCTOSITETIbHOMY TNPHOOPETEHHIO HOBBIX 3HAHMM MO (U3MKE B COOTBETCTBUM C JKU3HEHHBIMU
HOTpe6HOCT$IMI/I " MHTEpECaMU;

- UCTIOJIB30BaTh KOMIIBIOTCPHBIC TEXHOJIOTUU JIs1 PCIICHUA I/IH(bOpMaHI/IOHHLIX 1 KOMMYHHKAIITMOHHBIX
yueOHBIX 3aJay, B TOM 4YHCJE: BBIYHCICHUE, HAllMCAHWE MHCEM, COYMHEHHH, JOKJIaaoB, pedeparos,
CO3JIaHUE TIPE3CHTALUH U Ap.;

IInanupyembie pe3yabTaTbl 0CBOCHHA Y4eOHOro npeamera «@usnkay.
JIM4HOCTHBIMU pe3yabTaTaMu o0ydeHus ¢pusuke B 7-9 kinaccax SBISIOTCS:

® pa3BUTHE I[IO3HABATEJIFHBIX MHTEPECOB, MHTEUICKTYyalbHBIX M TBOPYECKHX CIIOCOOHOCTEH
yJamtuxcs;

e yOeXKICHHOCTh B BO3MOKHOCTH IIO3HAHHMSA TPHUPOABI, B HEOOXOIMMOCTH Pa3syMHOTO
UCTIONIb30BAaHMS JOCTIKEHUH HAyKW M TEXHOJIOTHH ISl JAalbHEHIIero pa3BUTHS YEJIOBEYECKOTO
o0lLIecTBa, yBak€HME K TBOpLAM HAayKM M TEXHUKH, OTHOIICHHE K (HU3MKE KaK DIEMEHTY
001IeUeNI0BEYeCKO KyIbTYpBI;

® CaMOCTOSITENBHOCTH B IPUOOPETEHNH HOBBIX 3HAHUH U MPAKTHYECKUX YMEHUIA;



® TOTOBHOCTh K BBIOOPY J>KH3HEHHOTO IyTH B COOTBETCTBHHM C COOCTBEHHBIMH HHTEPECAMU H
BO3MO>KHOCTSIMU;

e MoTuBanMsi  OOpa30BAaTENbHOW  AEATEJBHOCTH  LIKOJBHUKOB HAa  OCHOBE  JIMYHOCTHO
OPHEHTUPOBAHHOTO IOAX0/4;

e (opMHpOBaHHE LEHHOCTHBIX OTHOIIEHMH ApPYr K JpYry, YUYUTEII0, aBTOpaM OTKPBITHUI H
M300peTeHN, pe3yIbTaTaM O0yUeHHsI.

MeTanpeaMeTHbIMU Pe3yJbTATAMM 00yueHus GHu3KKe B 7-9 Kiaccax SBISIOTCS:

® OBIaJICHUC HABBIKAMH CaMOCTOSTENILHOTO MPHOOPETEHHs HOBBIX 3HAHWH, OpTaHU3alUU y4eOHOU
JEeSTeNIbHOCTH, TIOCTAHOBKHU 1IeJIeH, MIIaHUPOBAHUsI, CAMOKOHTPOJIA U OLEHKU Pe3yJlbTaToOB CBOEH
JESITeNbHOCTH, YMEHUSMHU IIPEABUIETH BO3MOXKHBIE Pe3yJIbTaThl CBOUX JEHCTBUL;

® [IOHUMAHUE pa3IMUUNl MEXAy HMCXOAHBIMH (pakTamMM M THIOTE3aMU I UX OOBSICHEHUS,
TEOPETUYECKUMHU MOJEISAMHU U PealbHbBIMU OOBEKTaMH, OBJa/ICHIE YHUBEPCAIbHBIMU YU€OHBIMU
JEHCTBUSIMH HA MpUMeEpax THIIOTe3 Ui OOBSICHEHUs] M3BECTHBIX (PAKTOB M IKCICPUMEHTANBHON
[IPOBEPKHU BBIIBUIa€MbIX TUIIOTE3, Pa3pabOTKH TEOPETHUECKUX MOAETIEH IPOLIECCOB UIIH SBJICHUN;

e (opMHpOBaHHE YMEHHMH BOCIPUHMMATh, IepepaldaTbiBaTh M HPEABSIBIATE HHPOPMALUIO B
CIIOBECHOI, 00pa3HOii, CHMBOJIMYECKON (hopMax, aHANM3UPOBATh U NiepepadaThIBaTh MOTYUYCHHYIO
WHPOPMALIMIO B COOTBETCTBHH C TIOCTABJICHHBIMHU 3aJla4aMU, BBIIENIATH OCHOBHOE COZCpKaHHE
MIPOYUTAHHOTO TEKCTA, HAXOAUTH B HEM OTBETHI Ha MIOCTABJICHHbIE BOIPOCHI U U3J1araTh €ro;

e TMpHOOpEeTEeHHEe OmbITa CAMOCTOATENBHOTO TIOMCKA, aHamu3a M OoTOopa uwHOpMAIH C
WCTIOJIB30BaHUEM Pa3IMYHBIX HCTOYHUKOB M HOBBIX HH(POPMAIIMOHHBIX TEXHOIOTHH sl peILICHUs
M03HaBaTeNbHBIX 33/1a4;

® Da3BUTUE MOHOJOTMYECKOW W [AMAIOTMYECKOW PEdYM, YMEHHs BbIpaXaTb CBOM MBICIH H
CIOCOOHOCTH BBICIYIIMBAaTh COOECEIHMKA, MOHMMATh €ro TOYKY 3pEHHs, NPU3HABATH IIPABO
JPyTOTo YelIoBeKa Ha MHOe MHEHHUE;

® OCBOGHHE TPHUEMOB [EHCTBHH B HECTAHIAPTHBIX CUTYallUAX, OBJIAJICHHE 3BPUCTUUYECKUMHU
METOJIaMH pEIIeHUs IpodIeMm;

e (dopmMHpoBaHHE yYMEHHMH pabOTaTh B IPYIIE C BBHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX DPOJIEH,
MPEACTaBISITh U OTCTANBATh CBOM B3IJISIIBI U YOCKIICHHS, BECTH TUCKYCCHIO.

PeryasituBubie Y'Y /|
OOyuaromuics MoJyYUT BO3MOXKHOCTB JUI (GOPMHUPOBAHUS CIEAYIOLIMX PETYISTUBHBIX Y Y /.

1. VYMeHHe caMOCTOSITEIBHO OIPEeNsATh el 00yUeHH s, CTaBUTh M (POPMYJINPOBATH HOBBIC 3a/1a41
B yu€be W TIO3HAaBaTEIbHON [EATENbHOCTH, pa3BHBaThb MOTHBBI M WHTEPEChl CBOEH IIO-
3HaBaTENILHOM JIESITEIBHOCTH.

OO0yuaromuncs CMOXKET:

®  AHANM3MPOBATH CYIIECTBYIOIINE U TUNIAHUPOBATH OYyIIHe 00pa3oBaTeIbHbIE PE3YIbTATHL;

®  WIeHTH(UIMPOBATH COOCTBEHHBIC TIPOOIEMBI M OTIPENIENIATH TIIABHYIO MTPOOIeMY;

® BBIIBUraTh BEpCHH pELICHUs MPoOIeMbl, GopMyIHpoBaTh TUMOTE3bI, MPEIBOCXUIIATH KOHEUHBIH
pe3yibTar;

® CTaBUTh ILEJIb [JESATEIBHOCTH HA OCHOBE OIpEAeNEHHOM NpoOsieMbl M CYIIECTBYIOIIUX
BO3MO>KHOCTEI;

e (opmynupoBaTh yueOHBIC 3a1a41 KaK IIATry JOCTKEHUS [TIOCTABICHHON LIEIH ACITEIbHOCTH;

e 00OCHOBBIBATH IIEJE€BbIE OPHUEHTHUPHI M MPUOPUTETHl CCHUIKAMH Ha LEHHOCTH, YKa3blBas H
000CHOBBIBas! IOTMYECKYIO MOCIIEI0BATENBHOCTD IIaroB.

2. YMeHHue CaMOCTOSITENILHO IJIAHUPOBATh MYTH JOCTKEHHS IIeJiel, B TOM YHCIe allbTepHATHBHBIE,
OCO3HaHHO BBIOMpaTh HanOonee 3((eKTHUBHBIE CHOCOOBI PElIeHHs] YUeOHBIX M IO3HABATEIbHBIX
3az1ad.

OO0yJaromuics CMOXKET:

e onpeaenaTh HeoOxoaumoe(ble) AeWCTBUE(S) B COOTBETCTBMM C Y4YeOHOM M IMO3HABATEIIbHOM
3a/la4aM¥ U COCTAaBIISITh aITOPUTM €ro(MX) BBITTOIHEHUS;

e 00OCHOBBIBATh M OCYLIECTBIATH BBIOOP HanbOosee 3(peKTUBHBIX cr1ocoOOB pemeHns: y4eOHBIX U
MO3HABaTENbHBIX 33/1a4;

®  OIpEeNeNsATH/HAXOAUTh, B TOM YHCIE M3 MPEIUIOKEHHBIX BapHAHTOB, YCIIOBHS JUIS BBITIOJHEHHUS
y4ueOHOH U TTO3HABaTEIBHOMN 3a]1a4;



BBICTPanBaTh >KU3HEHHBIC TUIaHBI Ha KPAaTKOCPOUHOE Oyayliee (3asiBISATH LIEJE€BbIE OPHEHTHPHI,
CTaBHUTh aJeKBaTHbIC UM 33Ja4yMl W Mpeliarath ACHCTBUS, YKa3biBas 1 00OCHOBBIBAs JJOTHYECKYIO
MI0CJIE0BATENBLHOCTD 1IarOB);

BBIOMpATh W3 MPEUIOKEHHBIX BapUaHTOB M CaMOCTOSTENBHO HCKAaTh CpPEACTBA/PECypChl UL
peLIeHNs 3a8a491/ IOCTIKEHNS LIeTH;

COCTABIIATH IUIaH pelIeHHs MPoOIeMbl (BBIOIHEHUS IPOEKTA, IPOBEACHUS UCCICIOBAHUS);
OTIPENeIIATh MOTCHIHAIBHBIE 3aTPYAHEHHS TPH PELICHUU y4yeOHOW M MO3HABaTENbHOW 3aJadyu M
HaXOAMTb CPEJCTBA JUIs UX YCTPaHEHHUS;

OIMCBIBATh CBOM OMBIT, 0QOPMILALA €ro IS IIepeadn APYTUM JIFOISM B BUAE TEXHOIOTUH PEILECHHS
NPaKTUYECKUX 33a4 ONPeesIEHHOTO KJlacca;

IUTAHUPOBATh U KOPPEKTUPOBATh CBOIO MHANBUAYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

YMeHne COOTHOCUTh CBOM JIEHCTBHUS C IUIAHMPYEMBIMH DPE3yJIbTaTaMH, OCYLIECTBIIATh KOHTPOJb
CBOCH NesATETHbHOCTH B IpOILEcCe NOCTIDKEHHS Pe3yNbTara, OMpelNeisiTh CIOCOObl ACUCTBHN B
paMKax IpeAsoKEHHBIX YCIOBHI U TpeOOBaHHH, KOPPEKTUPOBATh CBOM JICHCTBUSI B COOTBETCTBUU
C UBMEHSIIOLIEICS CUTyaluen.

OO0y4JaroIIHUNACS CMOXET:

4.

OIIPENENIATE COBMECTHO C IEAArOroM M CBEPCTHUKAMHU KPUTEPUH INIAHUPYEMBIX PE3YyJIbTATOB U
KPUTEPHHU OLICHKH CBOEH Y4eOHOH NIesITeIbHOCTH;

cUCTEMaTu3upoBaTh (B TOM 4YHWCIE BHIOMPAaTh NPUOPUTETHBIC) KPUTEPUM IUIAHUPYEMBIX
pE3yIBTAaTOB M OLEHKU CBOEH AEATEIbHOCTH;

0oTOMpaTh MHCTPYMEHTHI AJISl OLICHUBAHMSA CBOCH IESTEIBHOCTH, OCYIIECTBJIATH CaMOKOHTPOJIb
CBOE eATeNFHOCTH B paMKax MPEII0KEHHBIX YCIOBUI U TpeOOBaHU;

OLICHMWBATL CBOIO JCATCJIIbBHOCTb, AapPryMCHTHPYSA MNPUYUHBI AJOCTHIKCHHUA WM OTCYTCTBUA
IUTAHUPYEMOTO PE3yJIbTaTa,;

HaXOIUTh JOCTaTOYHBIE CPEICTBA ISl BBINOJHEHUS YYEOHBIX ACHCTBUH B H3MEHSIOIIEHCS
CUTYalu W/ IPU OTCYTCTBUH IJIAHUPYEMOTO Pe3yibTaTa;

pabotasi o cBoeMy IIaHy, BHOCUTh KOPPEKTHUBBI B TEKYILYIO JESTEIbHOCTh Ha OCHOBE aHAIN3a
M3MEHEHUH CUTyalMy A7l TOJTyYeHHUs 3aINIaHMPOBAHHBIX XapaKTEPUCTHK MPOAYKTa/pe3yabTara;
YCTaHaBJIMUBATH CBA3b MCKAY NOJYUYCHHBIMH XaPAKTCPUCTHUKAMU IPOAYKTA U XapaKTCPUCTUKAMU
mporecca JAESITEIbHOCTH W 1O  3aBepUICHWH JIEATENbHOCTH TpeularaTb H3MEHe- HHe
XapaKTEpUCTHUK IIpoliecca I MOMyYeHU YIyYIIEHHBIX XapaKTePUCTUK IIPOAYKTa;

CBEPATH CBOM JCHCTBUSI C LIEJIbIO U IPH HEOOXOIUMOCTH UCTIPABIIATH OIIHUOKH CAaMOCTOSITEIBHO.
YMeHue oleHNBaTh NPaBIUILHOCTD BBIIIOJHEHUS! YUe€OHOM 3a/1a4M, COOCTBEHHBIE BOZMOKHOCTH €€
peleHus.

OO0yuaromuncs CMOXKET:

OTIPEIENIATh KPUTEPHUH TPABHILHOCTH (KOPPEKTHOCTH) BBHITIOJHEHUS yUeOHOM 33134,
aHaM3UPOBaTh W OOOCHOBBIBATH MPUMEHEHUE COOTBETCTBYIONIETO WHCTPYMEHTAPHS  JUIS
BBIMOJTHEHUST YIeOHOM 3a/1a4u;

CBOOOJTHO TOJIh30BAThCSI BHIPAOOTAHHBIMU KPUTEPHUSIMU OLICHKU U CAMOOIICHKH, UCXOS U3 1T U
UMEIOIIUXCS CPENICTB, Pa3inyasi pe3yyibTaT U CIIOCOObI ICHCTBUI;

OLICHMUBATb IMPOAYKT cBOeH ACATCIIBHOCTHU 110 3aJaHHBIM I/I/I/IJII/I CaMOCTOATECIIBHO OHpeZIe.HéHHBIM
KPUTEPHUSAM B COOTBETCTBHUU C LIEIBIO ICATCIIbHOCTH;

00OCHOBBIBATh JJOCTHKHUMOCTb II€TTH BHIOPaHHBIM CITOCOOOM Ha OCHOBE OIICHKH CBOMX BHYTPEHHHX
PECYPCOB U IOCTYITHBIX BHEITHUX PECYpPCOB;

(bMKCHUPOBAThH M AHATM3UPOBATH TUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.
Brnagenne ocHOBaMH CaMOKOHTPOJIS, CaMOOICHKH, MPHHATHS PEHICHHH € OCYIIECTBICHHS
OCO3HAHHOTO BRIOOpA B yU€OHOH M IMO3HABATEILHOMN NEATETLHOCTH.

OO0yJaromuics CMOXKET:

HaOII0aTh W aHAIM3UPOBATh COOCTBEHHYIO Y4YeOHYI0O M MO3HABaTENbHYIO JESTEIbHOCTD U
JeSITeIbHOCTD APYTHX 00y4aroImuXcs B Mpolecce B3aNMOIIPOBEPKH;

COOTHOCUTh pEIbHBIE W IUIAHHUPYEMBbIE pPE3YyJIbTaThl WHIWBUAYATbHOH 00pa3oBaTeIbHOM
JIEATEIIbHOCTH U J€JIaTh BBIBOJIBL;

MPUHUMATH PellIeHNEe B Y4eOHON CUTYAIIMH U HECTH 33 HETO OTBETCTBEHHOCTH;

CaMOCTOSITETIFHO OIPENEeNATh MPUYMHBI CBOETO yCIeXa WM HEyclleXxa W HaxOJUTh CIIOCOOBI
BBIX0JIa U3 CUTYallMH HEYCIIEXA;



PETPOCTIIEKTHBHO OTPEACIATh, KaKUe JCHCTBHS MO PEIICHUIO yUeOHOW 3ajauyd WM HapaMeTphl
3TUX JACHCTBUN MPUBEITH K ITOJIYICHUIO UMEIOIIETOCS MPOAYKTa yU4COHOH NIeATeIIbHOCTH;
JEMOHCTPHPOBATh MPUEMBI PETYIISIIUU TICUXOPUIUOIOTUICCKUX/IMOITUOHABHBIX COCTOSIHUN TSI
nocTxeHns d¢¢exTta yCrmoKoeHus (yCTpaHEHHS SMOIMOHAIBHON HampspKEHHOCTH), dddekTa
BOCCTAHOBJICHHUS (OCIaONeHUs] TMPOSBICHUN yTOMIIEHHUs), 3(deKTa aKTHBH3ANUH (TTOBBIIICHUS
MCUXO(U3NOIOTUIECKON PEaKTUBHOCTH).

ITo3naBaTenbHble YY /1
OO0y4JaroIUiCcs TOTYYUT BO3MOKHOCTB it ((OPMUPOBAHUS CIICAYIONINX TTO3HABATENbHBIX Y Y /.

1. VYmenme omnpemensaTh TMOHATHS, CO3AaBaTh  OOOOIIEHWS, yCTaHABIWBATH  AHAJIOTHH,

KJIACCU(UIIMPOBATh, CAMOCTOSTEIILHO BBHIOMpATh OCHOBAaHUS M KPUTEPUU IS KJIacCU(UKAIUH,
YCTaHABIMBATh MPUYUHHO-CICACTBEHHBIC  CBSI3M, CTPOUTH  JIOTMYECKOE  PaCCYXKJCHHUE,
yMO3aKIoueHne (MHAYKTUBHOE, JeTyKTUBHOE, TI0 aHAJIOTHH) U IeTIaTh BEIBOJIBI.

OO0yJaromuicss CMOXET:

2.

noa0UpaTh CI0BA, CONOAYMHEHHBIE KIIFOYEBOMY CIIOBY, ONIPENEIISIOUINE €r0 MPU3HAKU U CBOWCTBA;
BBICTPanBaTh JIOTHUECKYIO IEMOUYKY, COCTOSIIYIO M3 KIIOYEBOTO CJIOBA M COMOAYMHEHHBIX €My
CIIOB;

BBIJICTIITE OOIMIMI MPU3HAK JABYX WIM HECKOJBKUX IPEIMETOB WM SIBICHUH M OOBACHATH HX
CXOJICTBO;

OOBEMHATh TPEIMETHl W SBICHHS B TPYNIBl IO ONPEACIEHHBIM IIPH3HAKaM, CPaBHHBATH,
KIIACCU(HUIMPOBATH U 0000IIATh (PaKTHI U SBICHUS;

BBIJICJIATS SIBIICHHE U3 OOIIEro psijia IpyTruX sSBJICHUI;

OTIPENENISATh  OOCTOSATENLCTBA, KOTOpBIE TPENNISCTBOBAIA BO3HUKHOBEHUIO CBSI3H  MEXKIY
SBJICHUSIMH, W3 3TUX OOCTOSITENBCTB BBIICNSATH OINPENEISIONINE, CIOCOOHbIE OBITH MPUYHHOM
JTAHHOTO SIBJICHUSI, BEISIBIISITH IPUYHMHBI U CIICIICTBHS SIBICHUIA,

CTPOHTH PACCYKACHHE OT OOIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBICHHSM U OT YAaCTHBIX SBJICHUM
K OOIIIM 3aKOHOMEPHOCTSIM;

CTPOUTH PacCyXJIeHHE Ha OCHOBE CPaBHEHHMS NPEIMETOB W SBICHHUH, BBIACISS MPHU 3TOM OOLIHe
MPU3HAKY;

W3JaraTh NOJy4YCHHYIO HHQOPMAIIHIO, MHTEPIIPETUPYS €€ B KOHTEKCTE peliaeMon 3a1a4w;
CaMOCTOSITEIbHO YKa3blBaTh Ha WH(POpMAIMIO, HYXIAIOUIYIOCS B MpPOBEpKE, Ipeiarath H
MPUMEHSTH CIIOCO0 MPOBEPKH JIOCTOBEPHOCTH MH(POpMaIny;

BepOaIM30BaTh SMOIMOHAIBFHOE BIIeYaTIeHNEe, OKa3aHHOE Ha HET0 UCTOYHUKOM;

OOBSCHATH SIBIICHUS, NPOIIECCHI, CBSA3M M OTHOLICHWS, BBIABIAEMBIE B XOJ€ IMO3HABATEILHON H
UCCIIEZIOBATEILCKON  JICATENIbHOCTH  (IIPUBOJIUTH  OOBSICHEHWE C  HM3MEHEHHeM  (opMmbl
NPE/ICTABICHHS; OOBSACHATD, IETATH3NUPYS WK 000011ast; OOBACHATH C 3aJaHHON TOYKH 3PEHUS);
BBISIBIISITh M HA3bIBaTh NPUYHMHBI COOBITHS, SBICHHS, B TOM YHCJIE BO3MOXHBIE/Hanbolee
BEPOSTHBIE TIPUYMHBI, BO3MOXKHBIC TOCIEACTBUS 3aJaHHOM TPUYMHBI, CAMOCTOSTEIHHO
OCYIIECTBIISISI IPUYUHHO-CIIE/ICTBEHHBIN aHAIN3;

JIe7aTh BBIBOJI Ha OCHOBE KPUTHYECKOTO aHAM3a Pa3HBIX TOUYEK 3PEHMS, MOATBEPXKIATh BHIBOJ
COOCTBEHHOH apryMeHTaluel i CaMOCTOSTEIBHO TOTyYeHHBIMU TaHHBIMU.

YMeHue co3naBarh, MPUMEHSTh H MPeoOpa30BhIBATH 3HAKKM M CHUMBOJIBI, MOJIEINA U CXEMBI JIJIs
peleHns y4eOHBIX U TI03HABATENBHBIX 33/1a4.

OO0y4JaroIUNACs CMOXET:

0003Ha4YaTh CHMBOJIOM M 3HAKOM IIPEMET W/HIIH SIBJICHUE;,

OTIPEJIENISATh JIOTHYECKHE CBSI3M MEX]y TNpeJIMETaMd W/WJIM SIBICHUSMH, O0O3HAYaTh JaHHbBIC
JIOTUYECKHE CBS3M C OMOIIBIO 3HAKOB B CXEME;

co3JlaBaTh aOCTPaKTHBIN WK pealbHBIA 00pa3 mpeaMeTa 1/iii SBICHNUS;

CTPOMTH MOJIEII/CXEMY Ha OCHOBE YCJIOBHH 3a/1a4 W/UIIHN CII0c00a e€ pemeHus;

co3llaBaTh BepOalibHBIE, BEIIECTBEHHbIE W HWHGDOPMAIMOHHBIE MOJENTH C  BBLICICHUEM
CYIIECTBEHHBIX XapaKTePUCTHK OOBEKTa Ui OMNpeJeNieHHsl crocoda penieHus 3ajadd B
COOTBETCTBHH C CUTYalHEH;

npeoOpa3oBeIBaTh MOJENU C LENbI0 BBIIBICHHS OOIIMX 3aKOHOB, ONPENEIIONINX JaHHYIO
NpeaMETHYIO 00JIacTh;



3.

MEPEBOJUTh CIOXHYIO IO COCTaBy (MHOTOACHEKTHYIO) WH(pOpPMAIHI0 W3 TpadUuvecKoro WiId
(hopManTM30BaHHOTO (CUMBOJIHHOTO) MPEACTABICHHS B TEKCTOBOE ¥ HA000pOT;

CTPOUTH CXEMY, alNTOPUTM JCHCTBUS, WCIPABIAThL WM BOCCTAHABIMBATHL HEHM3BECTHBIN paHee
ITOPUTM Ha OCHOBE MMEIOIIETOCs 3HaHUS 00 00bEKTE, K KOTOPOMY MPHUMEHSETCS AJITOPUTM;
CTPOUTH JIOKA3aTENbCTBO: MPSMOE, KOCBEHHOE, OT IIPOTUBHOTO;

aHAIIM3UPOBATE/PEIIEKCHPOBATh  OMBIT  pa3pabOTKM W pealn3aldyd  y49e0HOTO IPOEKTa,
HCCIeNOBaHUS (TEOPETUUCCKOTO, SMITMPUUICCKOTO) HA OCHOBE TIPEUIOKEHHOW IMPOOIEeMHOM
CUTYaIUH, TOCTABJICHHOM I1eJTH W/WJTU 3a/IaHHBIX KPUTEPHUEB OIICHKH MPOJyKTa/pe3yibTaTa.
CMEBICITOBOE UTEHHE.

OO0yJaromuicss CMOXET:

:b. e o

HaXOJUTH B TEKCTE TpeOyeMyo HHPOPMALIUIO (B COOTBETCTBUU C LEISIMHU CBOCH AEATEILHOCTH);
OpPUEHTHPOBATHCA B COACPKAHUU TEKCTA, IOHUMATh LIEJIOCTHBIN CMBICT TEKCTa, CTPYKTYPHPOBAThH
TEKCT;

yCTaHaBIMBATh B3aUMOCBSI3b OMTUCAHHBIX B TEKCTE COOBITUH, SIBJICHUH, TPOIIECCOB;

PE3IOMHMPOBATH TTIABHYIO UIEH0 TEKCTA;

KPUTHYECKH OLICHUBATH CO/ICpPKaHue 1 (HopMy TeKcCTa.

dopMupoBaHHE U Pa3BUTHE OSKOJIOTHYECKOTO MBIIUICHUS, YMEHHE INPUMEHATh €ro B
MO3HABATEIFHOW, KOMMYHHUKATHBHOMN, COITUAIBHON MTPAKTHKE U MPO(EeCCHOHATBHOIN OpHEeHTAINH.

OO0y4JaroIIUNACs CMOXKET:

ONPEACIISITh CBOE OTHOILICHHUE K IPUPOIHON CPENE;

AQHAJIM3UPOBATH BIMSIHHUE PKOJOTUICCKUX (haKTOPOB HA Cpey OOUTaHMsI dKUBBIX OPraHU3MOB,;
MPOBOJUTH MPUYUHHBINA U BEPOATHOCTHBIN aHAJIU3 3KOJIOTHYECKUX CUTYaLIH;

MPOTHO3UPOBATh W3MEHEHMsI CUTYyalldd TNPU CMEHE JCUCTBUSA OJHOro (akropa Ha JeHCTBHE
Jpyroro ¢akropa;

paclpoCTpaHsATh HSKOJOTMYECKUE 3HAHHWSI M YYacTBOBaTh B IPAKTUYECKUX JAeNlax IO 3al[uTe
OKpPY>Karolllel Cpepl;

BBIpaXKaTh CBOE OTHOIICHKE K MIPHUPO/IC YePe3 PUCYHKU, COYMHECHHUS, MOJICIIH, IIPOCKTHBIC PaOOTHI.
Pa3BuTHE MOTHBAIIMM K OBIIAJCHUIO KYJIHTYpOH aKTHBHOTO HCIOJL30BAHUS CIOBapey U APYTHX
IIOMCKOBBIX CUCTEM.

OO0yJaroIUNCs CMOXET:

OIpeaACIATb H606XOI[I/IMBI€) KJIFOYCBBIC ITOUCKOBLIC CJIOBA U 3AIIPOCHI;

OCYIICCTBJIATH BSaHMOHeﬁCTBﬂe C 3JICKTPOHHBIMU IMOUCKOBBIMHU CUCTEMAMHU, CIIOBAPAMMU,
q)OpMI/IpOBaTL MHOKCCTBCHHYIO BI)I60pKy N3 IOMCKOBBIX HWCTOYHHUKOB JIJIA 06’BGKTI/IBI/138,LII/II/I
PE3yJIbTATOB ITIOHUCKA,

COOTHOCUTD IMOJTYYCHHLIC PEIYJILTATEI ITIOUCKaA CO cBOCH JCATCIBHOCTBIO.

KommynunkatuBHbie YY ]|

1.

YMeHne opraHu30BbBIBaTh Y4€OHOE COTPYIHMYECTBO U COBMECTHYIO JIESITEIBLHOCTD C YUUTENIEM H
CBEPCTHMKAaMH; paboTaTh MHAMBUAYAJIBFHO U B IPYNIE: HAXOAWUThH OOIee PEelIeHHEe W pa3peuaTh
KOH(QJUKTHI Ha OCHOBE COTJIaCOBaHHWSA TMO3WIMH W y4yéra WHTEpecoB; (OPMYIUPOBATH,
apryMEHTUPOBATh U OTCTAUBATh CBOE MHEHHE.

OO0yJaroIUnCs CMOXKET:

OTIPEETIATH BOBMOYKHBIE POJI B COBMECTHOM IE€ATEIbHOCTH;

WTpaTh ONPEAEIEHHYIO POJIb B COBMECTHOM AESTEIBHOCTH;

MPUHUMATH TO3UIMI0 COOECEeTHUKA, TIOHMUMAas TIO3UIIHIO JIPYToro, pa3jindyarh B €ro pevn: MHEHUE
(TOuKy 3peHwst), T0Ka3aTeNbCTBO (apryMEHTHI), (PaKThl; THIIOTE3bl, aKCHOMBI, TEOPHUH;

OTIpeNIeIATh CBOM JICMCTBHSI W JNEWCTBHS TMapTHEPA, KOTOPBIE CIIOCOOCTBOBAIM WM
MPETATCTBOBAIN MPOAYKTUBHOW KOMMYHHUKAIINH;

CTPOUTH NMO3UTHBHBIE OTHOLIECHUS B IIpoliecce yueOHON 1 MO3HAaBaTeNbHOMN e TeIbHOCTH;
KOPPEKTHO ¥ apryMEHTHPOBAHHO OTCTauBaTh CBOIO TOUKY 3PEHUS, B JUCKYCCUU YMETH BBIJBUIAThH
KOHTPapryMeHThl, IepedpasupoBaTh CBOIO MBICHD (BJIaEHUE MEXaHW3MOM SKBHUBAJICHTHBIX
3aMeH);

KPUTHYECKH OTHOCHUTHCS K COOCTBEHHOMY MHEHMIO, C JOCTOMHCTBOM MPHU3HABATh OMIMOOYHOCTH
CBOET0 MHEHUS (€CIIH OHO TAKOBO) M KOPPEKTUPOBATH €T0;

npeiaraTh ajJbTEPHATHBHOE PELICHUE B KOHPIJIMKTHOH CUTyaluu;

BBIJIEJIATH OOLIYIO TOUKY 3pEHUSI B AUCKYCCHUY;



JIOTOBApUBATHLCS O MIPABHJIAX U BOMPOCAX JIJIS OOCYKICHUS B COOTBETCTBUU C TIOCTABJICHHON Tepes
TpyHIoH 3agaue;

OpPTraHHW30BbIBaTh Y4€OHOE B3aMMOJEWCTBHE B TpymIe (OMpeAessaTh OOIIue IIeNH, paclpenesiaTh
POIH, TOTOBAPUBATHCS JIPYT C APYTOM H T. 11.);

YCTpaHATh B paMKax  JWajora  pa3pelBEI B KOMMYHHKAIIAH, 00yCIIOBIIEHHBIC
HEMTOHMMaHUEM/HETIPUATHEM CO CTOPOHBI coOeceIHNKa 3a1au, (OPMBI HIIH COEp KaHMUs THAJIOTa.
YMeHHe 0CO3HAaHHO HCIOIb30BaTh PEUEBHIC CPEJICTBA B COOTBETCTBHUHM C 3a/laucii KOMMYHHUKAIIUU
JUTSL BEIP@YKSHHSI CBOMIX YYBCTB, MBICTIEH W TOTpeOHOCTEH Il IJIAHUPOBAHUA U PETYISIAN CBOCH
JIEATEIbHOCTH; BIaJICHUE YCTHON U MUCbMEHHOU PEUbl0, MOHOJIOIMYECKOM KOHTEKCTHOU PEUBIO.

OO0y4YaroIIUNACsS CMOXET:

3.

OTIpENeIIATh 3aja4y KOMMYHHKALlMU U B COOTBETCTBUH C HEW OTOMPATh peueBhIe CPE/ICTRA;
OTOUpATh W HCIOJNB30BATh PEUEBBIC CPEJICTBA B IMPOIECCE KOMMYHHKAIIMHU C APYTUMU JIFOJBMU
(muarnor B mape, B Majoii rpyIme u T. A.);

MPEICTABIISTh B yCTHOW WM MUCBMEHHOHN (popMe pa3BEPHYTHIN TUIaH COOCTBEHHOM JIEATENIbHOCTH;
COOJFOIaTh HOPMBI MyOJNWYHON peyH, periaMeHT B MOHOJIOT€ M UCKYCCHH B COOTBETCTBHU C
KOMMYHUKATHUBHOU 3a/1a4yeil;

BBICKa3bIBaTh U OOOCHOBBIBATH MHEHHUE (CYXICHHUE) M 3ampaiinBaTh MHEHUE MapTHEPA B paMKax
JIIaJIora;

MPUHUMATH PElICHHE B XOJIe IMAJIOTa U COTJIACOBBIBATH €TI0 C COOECETHUKOM,;

Co3JaBaTb IMHMCBMCHHBIC KIMIIMPOBAHHBLIC W OPUTMHAJIBHBIC TCEKCTBI C HCIOJB30BAHUCM
HEOOXOUMBIX PEYeBbIX CPEJICTB;

WCIIONIb30BaTh BepOaNbHBIE CPEACTBA (CPEICTBA JOTHUYECKON CBSI3M) AJISL BBIACTICHHUS] CMBICIIOBBIX
OJIOKOB CBOETO BBICTYIIJICHHS,

WCTIONB30BaTh HeBepOadbHBIE CPENCTBA WM HATJSAHBIE MaTepHaibl, ITOATOTOBICHHBIC/
0TOOpaHHBIE MO/ PYKOBOACTBOM YUHTEIIS;

JIeTIaTh OLIEHOYHBIA BBIBOA O JIOCTHXKEHHMM LEJIW KOMMYHHUKAlUA HEMNOCPEACTBEHHO IIOCIE
3aBCPUICHUA KOMMYHUKATUBHOI'O KOHTAKTa U O6OCHOBI)IB3TI) €ro.

dopMHUpoBaHHE W PA3BUTHE KOMIIETEHTHOCTH B OONACTH HWCIIOJNIb30BaHUS WH(POPMAIMOH- HO-
KOMMYHUKAIIMOHHBIX TexHonorui (manee — UKT).

OO0yuaromuncs CMOXKET:

LeJICHANPABICHHO HWCKaTh M WCIOJB30BaTh HWH(OPMAIIMOHHBIE PECYpChl, HEOOXOAMMBIC JUIS
perieHus y4eOHbIX U MPAaKTUYECKUX 3aj1a4, ¢ momoiisio cpeacts MKT;

BEIOMpaTh, CTPOUTH M MCIIONIE30BaTh aIEKBATHYIO WH(GOPMAIIMOHHYIO MOJIEIh IS ITepeiadll CBOMX
MBICIIEHl CpEeJCTBAMHU €CTECTBEHHBIX W (DOpPMaJbHBIX SI3BIKOB B COOTBETCTBUH C YCIOBHSIMH
KOMMYHUKAIIUH,

BBIACIATH HH(i)OpMaHHOHHBIIZ ACICKT 3aaavu, OICpUPOBATH HAaHHBIMH, HCIIOJIB30BATb MO- ICJIb
peleHus 3a1a4u;

WCIIONIb30BaTh ~ KOMITLIOTEPHBIE  TEXHOJNOTMH  (BKJIIOYAas  BBIOOp — aJCKBaTHBIX  3ajlaue
WHCTPYMEHTAIBHBIX MPOTrPAMMHO-AIIAPATHRIX CPEJICTB M CEPBUCOB) ISl peIIeHUs WHOpMAaIu-
OHHBIX U KOMMYHHKAIIMOHHBIX Y4eOHBIX 3a7lad, B TOM YHWCIIE: BHIYHCICHHE, HAIMCAHUE IHCEM,
COUMHEHM, JOKJIaI0B, peepaToB, CO3aHNUE IPE3CHTAIUH U JIP.;

WCIONIb30BaTh HH(POPMAIIHIO C YIETOM 3THYECKHUX U IPABOBBIX HOPM;

co3/1aBaTh MH()OPMAIMOHHBIE PECYpPChl PA3HOTO THIA W JUIsl Pa3HBIX ayJAUTOpPUH, COOIFOAAThH
WHGOPMAIMOHHYO TUTHEHY U TpaBuiia HH()OPMAIMOHHOM 0€301acCHOCTH.

IIpeaMeTHBIMH pe3yJbTaTaMu 00y4eHUs pu3uKe B 7-9 Kiaccax sIBJISIIOTCH:

(hopMHUpOBaHUE MPEACTABICHUM O 3aKOHOMEPHON CBSI3H W MO3HABAEMOCTH SIBJICHUH MPHUPOJIBI, 00
00BEKTUBHOCTH HAayYHOT'O 3HAHMS; O CHCTEeMOOOpa3yrouleil poiu (U3MKU A Pa3BUTHS IPYTUX
€CTECTBEHHBIX HAayK, TEXHUKM W TEXHOJOIMH; HAay4YHOIO MHPOBO33PEHUS KaK pE3yJbTara
W3yUYCHHSI OCHOB CTPOCHUS MaTepUH U PYHJIaMEHTANBHBIX 3aKOHOB (DU3UKHU;

® 3HaHUWA O IpUpoAcC BaKHEUIIINX (I)I/I3I/ILICCKI/IX SIBJICHUI OKpYyXKaromero Mmupa 1 IOHUMaHUC CMBICIIa

(u3NUECKUX 3aKOHOB, PACKPBIBAIOIINX CBS3b U3YUCHHBIX SBJICHUN;

(dbopMHpOBaHUE MEPBOHAYAILHBIX TMPEJICTABICHUN O (DU3NYECKON CYITHOCTH SBICHUH TPUPOJIBI
(MexaHMYeCKHX, TEIUIOBBIX, AJIEKTPOMAarHUTHBIX M KBAHTOBBIX), BHUIaX Marepud (BEIIECTBO U
oJIe), IBMKEHUH KaK crioco0e CyIIEeCTBOBAaHHMS MAaTEPHM; YCBOCHHWE OCHOBHBIX MIEH MEXaHHKH,
ATOMHO-MOJIEKYJISIDHOIO YYE€HMS O CTPOCHMM BEIIECTBA, DJIEMEHTOB JIIEKTPOAVHAMUKUA U
KBaHTOBOH (DYM3UKH; OBJIAZCHIE OHATHIHBIM alapaToOM U CHMBOJINYECKHM SI3BIKOM (H3HKH;
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® yMEHHsI IIOJIb30BAThCS METOJAMH HAYYHOTO HCCICAOBAHUS SIBICHHH TPUPOJBI, TMPOBOJIUTH
HaOJIOICHUS], TUIAHKUPOBATh M BBIMOJHATH SKCIIEPUMEHTHI, 00pabaThIBaTh Pe3ylbTaThl U3MEPEHHH,
MPENICTABIISITh PE3YJIbTaThl U3MEPEHHUM C TIOMOIIBIO Ta0HIl, TpauKkoB U GopMyII, OOHAPYKUBATH
3aBUCHMOCTH MEXIY (PU3MUECKUMU BEIIMYMHAMU, OOBSICHSAThH IMOJTYYCHHBIC PE3yJIbTAThl U JCIaTh
BBIBOJIbI, OIICHUBATh TPAHUIIBI TIOTPEITHOCTEH Pe3ybTaTOB U3MEPEHUIA;

® yMEHUsI IPUMCHATH TCOPETHUECKUE 3HAHUS MO (PU3UKE HA MPAKTHKE, pellaTh GU3MUECKHE 3a1a4H
Ha TIPUMEHCHHE MOTyYSHHBIX 3HAHUM;

® VYMCHHS W HaBBIKH IMPHUMCHSATH TOJYYCHHBIC 3HAHUS I OOBSICHCHUS NPUHIUIIOB JCHCTBUS
BaXHEUIIINX TEXHUUECKUX YCTPOUCTB, (pa0OThI) MAIIMH U MEXaHU3MOB, CPE/ICTB TIEPEIBUIKCHUS U
CBSI3U, OBITOBBIX TPUOOPOB, TPOMBINUICHHBIX  TEXHOJIOTHYECKUX  IMPOIECCOB, PEIICHHUS
MPaKTUYECKUX 33Jla4 TIOBCCHCBHOW JKW3HU, OOecredeHus O€30MacHOCTH CBOCH IKU3HH,
PAIlMOHANBHOTO TPUPOJIOTIONB30BAHUS M OXPAHbI OKPYKAIOMICH CPE/Ibl; BIUSHUS TEXHUYCCKUX
YCTPOHCTB Ha OKPYKAIOIIYIO CPEIY;

® OCO3HAHUE BO3MOXKHBIX MPUYHMH TEXHOTCHHBIX M YKOJOTHYECKHUX KaTtacTpod.

® 0CO3HAaHHE HEOOXOAMMOCTH MPUMEHEHUS JOCTHKCHUH (DU3UKH M TEXHOJIOTUHN ISl PAllHOHAILHOTO
MIPUPOIOTIOIH30BAHHS,

® OBIQJCHUEC OCHOBaMH OE30MACHOTO HCIOJb30BAHHS ECTECTBEHHBIX M  HCKYCCTBEHHBIX
JJIEKTPUYECKUX M MArHUTHBIX TIOJNEH, 3JCKTPOMATHUTHBIX M 3BYKOBBIX BOJIH, €CTECTBEHHBIX U
HCKYCCTBCHHBIX HMOHHM3UPYIOIIMX W3JIYYCHHH BO W30€KaHUE HMX BPEIAHOTO BO3JICHUCTBUSA Ha
OKPY’KaIOIIYI0 CPeIy U OpPraHu3M UYeIIOBEKa,

e (opMmHpoBaHUEC YOCKICHUS B 3aKOHOMEPHOHM CBSI3M W TIO3HABACMOCTH SIBICHHWH MPHPOJBI, B
O0OBEKTUBHOCTH HAyYHOTO 3HAHWS, B BBICOKOW I[CHHOCTH HAYKH B Pa3BUTHH MaTCpUAITBHON U
JIyXOBHOH KYJIbTYPBI JIFOJICH;

® pa3BUTHE TEOPETHUSCKOTO MBINUICHHUS Ha OCHOBE (pOpMHUpOBaHMS YMEHUH yCTaHABIUBAaTh (DAKTHI,
pa3nuyath TPUYMHBI U CICICTBHS, CTPOUTH MOJCITH W BBIABHIaTh THIIOTE3bI, OTHICKHBATH W
(dbopMyHupoBaTh J0KA3aTEeIbCTBA BBIIBUHYTBIX THIIOTE3, BBIBOAWTH W3 3KCICPUMEHTATBHBIX
(haKTOB ¥ TEOPETUUECKUX MOJICICH (QU3MUECKUE 3aKOHBI;

® pa3BUTHUE YMEHUS IUIAHUPOBAaTh B ITIOBCEJHCBHOW JKM3HM CBOW JICUCTBUS C NPUMEHEHHEM
MOJYYCHHBIX 3HAHUN 3aKOHOB MEXAaHWKH, O3JCKTPOJAMHAMHKH, TEPMOJMHAMHUKH M TETUIOBBIX
SIBIICHUH C [IENIBbI0 COSPEKECHUS 3710POBbSI;

e (opmupoBaHHe TPEACTABICHUNM O HEPAIMOHAIBHOM HCIIOJIb30BAaHUM IPHUPOTHBIX PECYPCOB U
SHEPrUM, 3arps3HCHUHM OKPYXarolled Cpeapl KaK CJCACTBUE HECOBEPIICHCTBA MAIUH |
MEXaHU3MOB.

® KOMMYHHMKATHUBHBIC YMEHUS: JIOKJIAJBIBATh O PE3YyJIbTaTaxX CBOETO MCCIIEIOBAHUS, Y4aCTBOBAThH B
JIUCKYCCHHM, KPaTKO M TOYHO OTBEYAaTh HA BOIPOCHI, MCIIOJNB30BATh CIIPABOYHYIO JIUTEPATYpPy U
JPYTHUe UCTOYHUKH UH(OPMAITUH.

BbInyCKHUK HAay4YHUTCH:

coOimoaThk TpaBuia 0E30MAaCHOCTH W OXpaHbl TpyJda MpH paboTe ¢ y4eOHBIM M JIAOOPATOPHBIM
000opyI0BaHUEM;

MMOHUMATh CMBICJ OCHOBHBIX (DHM3MUECKHX TEPMHUHOB. (DU3MUECKOE TeJI0, (U3NYECKOE SBJICHHE,
¢busnyeckas BeJIMYHHA, CTUHUIBI H3MEPCHHUS;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MPH TOMOIIM (PU3MUYECKUX METOOB;
aHAJIM3MPOBATh OTJCJbHBIC 3Talbl MPOBEICHUS HWCCICAOBAHUNA M HMHTEPIPETUPOBATh PE3YJIbTATHI
HAOIIOJICHUI U OIIBITOB;

CTaBUTh OIBITHI TI0 HWCCIEIOBAHUIO (U3NYECKUX SBICHWA WU (U3NYECKUX CBOWCTB Ten 0Oe3
WCIOJB30BaHMsS MPSIMBIX HM3MEPEHUH; MpPH 3TOM (QOPMYJIMpOBaTh NpodeMy/3ajady y4eOHOro
OKCIIEPUMEHTA; COOHMpaTh YCTAHOBKY W3 TMPEIOKEHHOrO O00OpyIOBaHUS, TMPOBOJAUTH OMNBIT H
(hopMyITUPOBAThH BHIBOBI.

[Ipumeuanue. Ilpu npoBeneHMu wucciaenOBaHUS (HU3MYCCKUX SBJICHHM H3MEPHUTEIbHBIC MPUOOPHI
WCIOJB3YIOTCS JIMIIb KaK JaTYMKH H3MEpPeHHsS (PU3UYECKMX BEJIWYMH. 3alyCH IMOKA3aHUH MPSIMBIX
WU3MEPEHHIA B 3TOM ClTydae He TpeOyeTcs.

MMOHUMATh POJIb SKCIIEPUMEHTA B MOJIyUEHUH HAy4YHOU MH(OPMALIUH;

MPOBOJIUTH NPSMbIC M3MEPEHUS (PU3NUECKUX BEJIIMYMH: BPEMs, paCCTOSHUE, Macca Tejia, 00beM, CHJa,
TEeMIIepaTypa, aTMOC(EPHOE JaBJICHUE, BIAXXHOCTh BO3/IyXa, HANPSDHKEHHE, CUIa TOKA, PaJIMalluOHHbIH (poH



(c ucmonp30BaHMEM JTO3MMETPA); PU 3TOM BBIOMPATH ONTUMAIBHBINA CIIOCOO M3MEPEHHUSI M UCIIONIb30BaTh
MPOCTENIITINE METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM.

IIpumeuanue. JIro6as yaeOHas mporpamMma JODKHA 0OecIieurBaTh OBJIAJCHUE NPSIMBIMU U3MEPECHUSIMHU
BCEX MEPEUNCICHHBIX (PU3MYECKUX BEITMUUH.

IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTEH (DU3MYECKMX BEIMYMH C HCIOJIB30BAaHUEM IPSMBIX
WU3MEPEHHH: TIPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHPOBATh Pe3yabTaThl IOIY4YE€HHOH 3aBUCUMOCTH
¢u3nUeCKUX BEMTUYMH B BUE TaOIUI U rpaHKOB, 1ENaTh BEIBOJBI 110 pe3yjIbTaTaM UCCIIeIOBAHUS;

MPOBOJNTH KOCBEHHBIE M3MEpEHUs (PU3MYECKUX BEIMYHMH: NPU BBHIIOJIHEHUH W3MEpEHHH coOHMparthb
IKCIEPHUMEHTAIIBHYIO YCTaHOBKY, CIENysI IPEATI0KEHHON WHCTPYKLUH, BBIYUCIIATh 3HAUEHUE BEIUYMHBI U
aHATM3UPOBATH MOIYUYEHHBIE PE3YNIbTATHI C YIETOM 3aJaHHONW TOYHOCTH H3MEPEHUIA;

aHATM3UPOBATh CHTYallUM MPAaKTUKO-OPHEHTHUPOBAHHOTO XapaKTepa, y3HaBaThb B HUX IPOSBICHHUE
U3YyYCHHBIX (U3UYECKUX SIBICHUH WM 3aKOHOMEPHOCTEH M IPUMEHSTh HMEIOLINecs 3HAaHWS U1 UX
00BsICHEHHS;

NMOHUMATh NPUHIMIBI ACUCTBHA MAIIWH, HOPUOOPOB M TEXHUYECKUX YCTPOMCTB, YCIOBHA HX
0e30I1acHOro MCIOJIb30BaHUS B IOBCEIHEBHOM XKHU3HH;

UCIIOJIB30BaTh IIPU BBIOJHEHUHM YYEOHBIX 3alady HAy4HO-IIONMYJSIPHYIO JIUTEPATypy O (PU3NYECKUX
SIBJICHUSIX, CIIPABOYHBIC MaTepHabl, pecypchl IHTepHeT.

BBINYyCKHUK IOJYYHUT BO3MOKHOCTH HAYYUThCH:

0CO3HAaBaTh LIEHHOCTh HAyYHBIX MCCIENOBAaHUH, PONb (PU3MKM B PACIIMPEHUM MNpeICTaBICHUN 00
OKpY>KaloIlleM MUpPE U €€ BKJIAJ] B yIyUIICHHE Ka4eCTBa KHU3HU;

UCIIOJIB30BaTh MPUEMbI IOCTPOCHUs (PU3NUECKUX MOAEIEH, MOUCKa U (POPMYIMPOBKH JOKA3aTEILCTB
BBIIBUHYTBIX TUIIOTE3 M TEOPETUUECKUX BBIBOJIOB HA OCHOBE SMIIMPUUECKH YCTAHOBJICHHBIX (DaKTOB;

CpPaBHUBATh TOYHOCTh H3MEPEHUS (U3NYECKUX BEIUYMH MO0 BEIMYMHE WX OTHOCHTEIBHOM
MOTPEIIHOCTH MPH MPOBEICHNUH MPSIMBIX U3MEPEHHI;

CaMOCTOSITETIbHO IPOBOJUTH KOCBEHHbIE M3MEPEHHS W HCCICHOBAaHMA (PU3MYECKHX BEIUYMH C
UCIIOJIb30BaHUEM PA3IMYHbIX CIIOCOO0B M3MepeHHs (PU3NUECKUX BEIUYHH, BBIOMPATh CPEACTBA U3MEPCHHUS
C y4eTOM HeoOXOIMMOH TOYHOCTH M3MEpPEHHH, 0OOCHOBBIBATH BBHIOOpP CHOCO0a M3MEpEHUs], aJeKBaTHOTO
MIOCTaBJICHHOMH 3a[aue, IPOBOJUTDH OLEHKY JOCTOBEPHOCTH MOJIYYEHHBIX PE3Y/IbTATOB;

BOCIIPUHUMATh HHGOpManU0 (PU3NYECKOTO COAep)KaHUs B HAyYHO-TIOMYJISAPHOH JMTEpaType H
CpeICcTBaX MaccoBOW MH(pOPMALMHM, KPUTHYECKH OIICHUBATH MOJyYCHHYIO MH()OpMAIHIO, aHATU3UPYS ee
coJiepKaHue U IaHHbIe 00 NCTOUYHNKE WH(POPMAITUH;

co3/1aBaTh COOCTBEHHBIE NHCBMEHHBIE M YCTHBIE COOOIICHUS O (U3MUYECKHX SIBICHHAX Ha OCHOBE
HECKOJIBKMX HMCTOYHHKOB HH(MOpMAIMK, COMPOBOXKIATh BBICTYIUIEHHE MpPE3EHTALMEH, YYHUThIBas
0COOEHHOCTH ayJUTOPUH CBEPCTHHUKOB.

Mexanndeckue siBJICHUSA

BbINyCKHUK HAY4YUTCH:

pacro3HaBaTh MEXaHHYECKHE SIBJICHHS M OOBACHATH HAa OCHOBE WMEIOIIUXCS 3HAHWH OCHOBHEIC
CBONMCTBA WIM YCJIOBUS MNPOTEKAHHUS HTUX SBICHUI: PABHOMEPHOE M HEPaBHOMEPHOE JIBHIKECHHUE,
paBHOMEpPHOE W paBHOYCKOPEHHOE TMpPSAMOIMHEHHOE JBIKEHHE, OTHOCHUTENBHOCTh MEXAHUYECKOTO
JBIDKEHHSI, CBOOOHOE MaJICHNE TeJl, PABHOMEPHOE JIBIXKEHHUE 110 OKPY>KHOCTH, HHEPLHS, B3aUMOJCHCTBHIE
TeJI, peaKTUBHOE JIBUKEHHE, TIepe/iada IaBjIeHus TBEPIbIMHU TeJIaMH, )KUJKOCTIMH H ra3aMu, atMoc(hepHoe
JlaBJICHHE, IUIAaBaHWE TeJNl, PAaBHOBECHE TBEPABIX TeEJ, HMEIONIMX 3aKpEIUICHHYI0 OChb BpallleHus,
KoJieOaTeIbHOE IBIKEHUE, PE30HAHC, BOJHOBOE JIBI)KEHHE (3BYK);

OIMCHIBATh U3yUYCHHBIC CBOMCTBA TEN M MEXaHHYECKUE SIBJICHUS, UCIIONIB3YS (U3UUECKUE BEINYHHBI:
IyTh, IEPEMEILEHHUE, CKOPOCTh, YCKOPEHUE, IIepuo ] 00palleHus, Macca Tela, IFIOTHOCTh BEIleCTBa, CHUia
(cunma TsDKeCTH, cWia YOPYTOCTH, CHJla TpPEHHS), AABICHHWE, WUMIIYJIbC Tela, KUHETHYEeCKas SHEpPrHs,
MOTEHIIMAIbHAS DHEPIus, MexaHudeckas paboTa, mexaHmueckas MomHocTh, KIIJ[ mpum coBepmeHnn
paboThl ¢ WCIOJIL30BAaHHEM TPOCTOTO MEXaHHM3Ma, CHJIa TPEHUs, aMIUTUTY/Aa, TEepPHOJ U 4YacToTa
KoJIeOaHU#, UIMHA BOJHBI M CKOPOCTb €€ PAaCHpOCTPAaHEHHWs; MpPHU ONHCAHWU NPABMIIBHO TPAaKTOBATb
(GU3NUECKUIl CMBICT HCIOJIB3YEMbIX BEIMYMH, WX OO0O3HAueHHs M EIUHMLBI HM3MEPEHHUs, HaXOIUThb
(bOpMyJIBI, CBS3BIBAIOIINE JaHHYIO (PU3NUECKYIO BEIMUUHY C JPYTUMH BETMUWHAMU, BBIYHUCIISTH 3HAYCHUE
(bU3NUECKON BEIMUMHBL;

aHAJTM3UPOBATH CBOWCTBA TEJI, MEXaHUYECKHE SIBJICHUS M MPOLECCHI, HCHONb3YsS (PU3NUECKUE 3aKOHBI:
3aKOH COXPaHEHMS SHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPHUHIUI CYNEPHO3UINHA CHJI (HaXO0XIECHUE
paBHopelcTBytomeit cuibl), I, 11 u 11l 3akonsr HproTOHA, 3aK0OH COXpaHEHHs IMITYJIbCa, 3aKOH |'yKa, 3aK0oH
[lackans, 3akoH Apxumena;, NPU O3TOM pa3lInvaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHa MW €ro
MaTeMaTHYECKOE BBIPAKEHUE;
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pasnuyYaTh OCHOBHBIC TIPU3HAKM HW3YYCHHBIX (DU3UYECKHX MOJCNICH: MaTepualibHas TO4YKa,
HWHEepLHAJIbHAsl CUCTEMAa OTCUETa;

pemaTs 3aJadu, HUCIONB3YS (PU3NYECKHE 3aKOHBI (3aKOH COXpPAHEHHsI SHEPTHH, 3aKOH BCEMHPHOTO
TArOTeHUs], NpuHIMN cynepno3uuuu cui, I, 11 u Il 3akonsl HeroTOHA, 3aKOH COXpaHEHUSI UMITYJIbCA, 3aKOH
I'yka, 3akon Ilackams, 3akoH Apxumena) u (GOpMyJbl, CBS3BIBAIOMINE (DU3MUECKHE BEIWYHHBI (IIyTh,
CKOpOCTb, YCKOPEHHE, Macca TeJla, IVIOTHOCTh BEIIECTBA, CHJIA, JABICHUE, UMIIYJIbC TENa, KHHETHYECKas
SHEprus, MOTCHIMATIbHASI SHEPTUs, MeXaHWueckas pabora, mMexaHudeckas MoinHoctb, KIIJ| mpocroro
MEXaHU3Ma, CUJIa TPEHUSI CKOJILXCHHS, KOA((MUIIUCHT TPSHHUSI, aMILTUTY/1a, IEPHOJ ¥ YacTOTa KOJICOaHHIA,
JUTHHA BOJIHBI I CKOPOCTh €€ pPacIpOCTPaHEeHHsI): HA OCHOBE aHaJM3a YCIOBHUS 33a[a4l 3alAChIBATh KPATKOE
YCIIOBUE, BBLICIATh (PU3NUCCKHUC BEIMYUHBI, 3aKOHBI U (OPMYJBI, HEOOXOMUMBIC IJIsi €€ peICHUs,
MIPOBOJIUTH PACUYETHI M OIICHUBATh PEATBHOCTH IMOJIYYCHHOTO 3HAYCHUSI (PU3MUECKON BETUYUHBI.

BbINyCKHHUK MOJYYHUT BO3MOKHOCTb HAYYUThCH:

KCIIOJIB30BAaTh 3HAHUSA O MEXaHHYECKHX SBJIICHUSX B IIOBCEAHEBHOW JKU3HHM [JIs1 OOeCIeUeHUs
0€30MMacHOCTHY P OOPAIICHUH C PUOOPAMH M TEXHUYSCKUMHU YCTPOMCTBAMHU, JJIsi COXPAHCHUS 310POBbS
U COONOJIEHUS] HOPM DJKOJOTHYECKOTO TOBEACHHS B OKPYXKAIOIIeH cpele; NPUBOIUTH TNPUMEPHI
MPAKTHUYECKOTO UCIOIB30BaHMs (DU3MUSCKUX 3HAHUN O MEXaHUYCCKUX SBICHUSIX M (DU3MUCCKUX 3aKOHAX;
MPUMEPBl  HMCIIOJIL30BAaHUS BO300HOBIIIEMBIX HCTOYHHKOB JHEPIUH; OSKOJIOTMYSCKUX TOCICICTBHIMA
HCCIEA0BaHNS KOCMUYECKOIO IPOCTPAHCTB;

pasiuyaTh TPaHWIBl TPUMEHAMOCTH (HU3MYECKHX 3aKOHOB, ITOHMMATh BCEOOIIWMA XapakTep
(yHITaMEHTAJILHBIX 3aKOHOB (3aKOH COXPaHCHMsI MEXaHHYEeCKOW SHEPTUH, 3aKOH COXPAaHCHUS MMITYJIhCa,
3aKOH BCEMHPHOTO TATOTCHHS) M OTPaHWYCHHOCTHh HWCIIONB30BaHUS YACTHBIX 3aKOHOB (3akoH ['yka,
Apxumena u ap.);

HaXOIWTh aJICKBATHYIO MPEIJIONKCHHON 3a/iaue (PU3UUECKYI0 MOJCIb, pa3peliarh NpodjieMy Kak Ha
OCHOBE HMMEIOIIUXCA 3HAHUN MO0 MEXaHUKE C HMCIOJIH30BAHMEM MAaTEMaTHYECKOTO ammapara, Tak H Ipu
TTOMOIIIM METOJ0OB OIICHKH.

TenjioBble SIBJICHUS

BbInyCKHUK HAY4YHUTCH:

pacrio3HaBaTh TCIUIOBBIC ABJICHHUA U O6’I)HCHSITI> Ha 6336 HUMCIOIIUXCA 3HAHUM OCHOBHBIE CBOMCTBA HJIN
YCIIOBHS TIPOTEKaHUs 3TUX SBICHUH: nuddy3usi, n3MeHeHne o0beMa Tel TIPHU HarpeBaHuU (OXJIKICHHHN),
OoJbIas CKUMAaEMOCTh Ta30B, Majlasi CKUMAEMOCTh KHJKOCTEH M TBEPJABIX Tell; TETIOBOE PAaBHOBECHE,
HCIIapCHUC, KOHACHCAlUA, IUIABJICHUE, KPpHUCTA/UIM3alusd, KHIICHHUEC, BJIAXXHOCTH BO3yXa, pPa3JIMYHBIC
CIIOCOOBI TETUTONEpeiaun (TEIUIONPOBOHOCTh, KOHBEKIIHS, H3TyUEHHE), arperaTHbIe COCTOSIHHS BEIIECTBa,
HOTJIOIIEHNE SHEPTUH TPH MCTIAPSHNUH KHUAKOCTH M BBIICICHHE €€ NMPH KOHJISHCAIMHU Iapa, 3aBUCUMOCTh
TEMIICPATYPLI KUIICHUA OT OaBJICHUA,

OIMUChIBATL H3YUCHHBLIC CBOMCTBA Te€JI U TEIJIOBBIE ABJICHUA, WCIIOJIb3Ys (bI/ISI/I‘IeCKI/Ie BCJIMYUHBI:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEPTHs, TEMIIEpaTypa, yaelbHash TEIIOEMKOCTh BEIIEeCTBa, yIelbHAs
TEIIOTa TUIABJICHWS, YJeNbHas TeIloTa MapooOpa3oBaHUs, yJeNbHAas TEIUIOTa CrOpaHus TOIUIUBA,
KOS(i)(i)I/IHI/IeHT IIOJIE3HOTO I[eﬁCTBH;I TCIUIOBOIr'0 JBUTraTeiid; IIpU OIMMCAHWM IIPaBUJIBHO TpPAKTOBATH
(U3UYEeCKUIl CMBICI HUCIOJb3YEMbIX BEIMYMH, UX OOO3HAYCHUS M €IMHUIEI HM3MEPeHHS, HaXOIUTh
(opMyIIBI, CBA3BIBAIOIINE TAHHYIO (PU3MUYECKYIO BEJIMYHHY C APYTMMH BEJIMYMHAMU, BHIYUCIATH 3HAUCHNE
(hU3UYECKON BEITMUUHBL;

aQHAJIM3UPOBATh CBOWCTBA TEJ, TEIUIOBBIC SIBJICHUS W IPOLECCHI, MCHOJB3YysS OCHOBHBIE MOJIOKEHUS
aTOMHO-MOJICKYJIIPHOTO YYE€HHSI O CTPOSHUH BEIECTBA U 3aKOH COXPaHEHHs SHEPIUH;

pa3in4atb OCHOBHBIC MNPU3HAKH H3YYCHHBIX q)HSPI‘IeCKI/IX MOJIeHeﬁ CTpOCHUA Ta30B, )KPIIIKOCTCfI u
TBEPABIX TECJI;

NPUBOJUTH MPUMEPHI MPAKTHUECKOTO UCTIONB30BaHNS (PU3MUECKUX 3HAHUH O TEIUIOBBIX SIBICHUSIX;

pemats 3a7ayd, HWCIONB3ysl 3aKOH COXPAHEHHS OJHEPTHH B TEIJIOBBIX Mporeccax u (hopmysl,
CBS3BIBAKOIIIHEC (1)I/I3I/I‘-IeCKI/Ie BCJIMYUHBI (KOJ'II/I‘ICCTBO TCILUIOThI, TEMIICpaTypa, YACJIbHAsA TCIINIOEMKOCTH
BEIIECTBA, yJeNbHas TEIUIOTa IUIABJICHMS, YZAENbHas TeIuloTa NapooOpa3oBaHMsA, yJeNbHAas TeIuioTa
CropaHusi TOIUIMBA, KO3()(QUIMEHT MOJE3HOTO ACWCTBHSA TEIUIOBOI'O JIBUTATENs): HA OCHOBE aHalln3a
YCJIOBUA 3aavr 3aIlIUChIBATH KPATKOC YCJIOBHE, BBIACIATH q)HSHLIeCKI/Ie BCJIIMYHUHBI, 3aKOHBI U (1)OpMy.]'IBI,
HEOOXOIUMBIE AJISl €€ PeleHHs, MPOBOJUTH PAcUeThl U OLCHWBATh PEANbHOCTh MOJYYEHHOIO 3HAYECHHUS
¢bu3nUecKor BETUUNHBI.

BBINYyCKHUK MOJYYHUT BO3MOKHOCTb HAYYUThCH:

MCIIOJIb30BaTh 3HAHUS O TEIIOBBIX SIBICHUSIX B TIOBCEIHEBHOM KM3HU Ui oOecneueHns: 0€30MacHOCTH

npu o0pamieHu: ¢ NpUOOpaMu U TEXHUUYECKUMH YCTPOHCTBAMHU, JUIsl COXPAHEHUS 340POBbs M COOMIOICHHS
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HOPM DJKOJIOTUYECKOTO TIOBEJEHUS B OKpYXKAIOUIEW cpene; MPUBOAUTH TPHUMEPHl SKOJIOTMUYECKUX
MOCIIEAACTBUN pabOTHI JBUTATENIEH BHYTPEHHETO CTOPAHHUs, TETIOBBIX U THAPOAIIEKTPOCTAHIIHIA;

pasiuyaTh TPAHWIBl TPUMEHHIMOCTH (HU3MYECKHX 3aKOHOB, ITOHMMAaTh BCEOOIIHMHA XapakTep
¢byHAaMeHTaNbHBIX (DU3NYECKUX 3aKOHOB (3aKOH COXpaHEHHsS JHEPrUM B TEIJIOBBIX Ipoleccax) M
OTPaHMYEHHOCTH MCIIOIB30BAHMUS YaCTHBIX 3aKOHOB;

HaXOAWTH a/IeKBATHYIO MPEIJIOKEHHON 3amade (pM3WYecKyl0 MOIeNb, pa3pemarb mpoljeMy Kak Ha
OCHOBE UMEIOIINXCS 3HAHUH O TEIUIOBBIX SIBICHUAX C HCIIOJIb30BAaHUEM MaTeMAaTH4ECKOIo anmnapara, Tak 1
MIPY MTOMOIIM METOJIOB OLIEHKH.

BHCKTPI/I‘IGCKI/IC N MAaroHuTHbBIC ABJICHUSA

BbINyCKHUK HAY4YUTCH:

pacro3HaBaTh 3JEKTPOMArHUTHBIC SIBICHHUS W OOBSACHITH Ha OCHOBE MMEIOIIMXCS 3HAHUI OCHOBHBIE
CBOWCTBA WIIM YCJOBUSI MPOTEKAHUS OSTHX SIBICHUI: DIEKTpU3alMs TeJ, B3aUMOJACHCTBHE 3apsiioB,
HNIEKTPUUYECKUI TOK M €ro JIeHCTBHA (TEIIOBOE, XUMHYECKOE, MarHUTHOE), B3aUMOJICHCTBHE MarHUTOB,
9NEKTPOMAarHUTHAs WHAYKIMS, JEHCTBUE MAarHUTHOTO IOJIS HA MPOBOJHUK C TOKOM M Ha JABHXKYIIYIOCS
3apsDKEHHYIO YaCTHILy, JEHCTBUE DIIEKTPUYECKOTO TOJI HA 3apsDKEHHYIO YaCTHILy, SJIeKTPOMarHUTHBIC
BOJIHBI, IPSIMOJIMHEITHOE paciipocTpaHEeHUE CBETA, OTPAKEHHE U MPEJIOMIICHHE CBETA, UCIEPCHs CBETA.

COCTaBJIATH CXEMBI IEKTPHUYECKHUX IIETICH C MOC/IeNOBATENbHBIM M MapaulebHBIM COCTUHEHHEM
JJIEMEHTOB, pa3linyasi YCIOBHBIE 0003HAYCHHS DIIEMEHTOB DIIEKTPUUECKUX IeTel (MCTOYHUK TOKa, KIIoY,
PE3HCTOp, peocTar, JIaMIIO4YKa, aMIePMETP, BOIBTMETD).

HCIIOJIb30BaTh ONTHYECKHE CXEMBI Ul MOCTPOCHHS M300paKeHHH B INIOCKOM 3epKalie M coOmparonieit
JMH3E.

OIMUCBhIBATL H3YUCHHBIC CBOHicTBA Tel M QJICKTPOMArHUTHBLIC SABJICHHA, HWCIIOJIb3YA (1)I/I3I/IHCCKI/IC
BCJIMYMHBL:  JJIEKTPUYSCKUH  3apsii, CHIa TOKa, OJICKTPHYECKOE HANpPSHKCHHE, DIICKTPHUYECKOE
CONPOTHUBIICHUE, YAETBHOE
COIPOTHUBJICHUE BEIIECTBA, padOTa 3EKTPUUECKOTO MOJs, MOIIHOCTh TOKA, (POKYCHOE pPAacCTOSIHUE U
ONITHYECKasi CHJa JHMH3BI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA; IPH
OIMCAaHNN BEPHO TPAKTOBATh (DPM3MUYECCKUI CMBICT HCIIOJIB3yEeMbIX BEIMYNH, HX 0003HAUCHHS M €AWHHIIBI
HU3MCPCHUA, HAXOIUTH q)OpMyan, CBA3LIBAOINEC JAaHHYIO (1)I/I3I/I‘-IGCKYIO BCJIMYUHY C APYTYUMU BEJIMUMHAMU.

aHAJIM3UPOBATh CBOMCTBA TEN, AJIEKTPOMATHWUTHBIC SIBICHHUS W IIPOLECCHI, HCIONB3YS (U3MUECKUE
3aKOHBI: 3aKOH COXPaHEHUsI SIEKTPUUYECKOro 3apsiaa, 3akoH OMa a1l yuacTka 1enu, 3akoH Jxoymns-Jlenua,
3aKOH NPSIMOJIMHEHHOTO paclpOCTpaHEHUsI CBETa, 3aKOH OTPAKCHUS! CBETA, 3aKOH IPEIOMIICHHS CBETa;
P 3TOM Pa3INYaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M €r0 MaTEMAaTHYECKOE BBIPAKECHHE.

NPUBOAUTH HPUMEPHl MPAKTHYECKOrO HCHOIB30BaHUS (U3MYECKUX 3HAHUH O DIEKTPOMArHUTHBIX
SIBJICHUSIX

pelarhb 3a7a4uu, UCTIONb3Ys QU3nUecKre 3aKOHbI (3akoH OMa Juts yyacTka 1end, 3akoH Jxoynsa-Jlenna,
3aKOH TPSIMOJIMHEHHOTO PaclpOCTPaHEHHsI CBETa, 3aKOH OTPAKEHUsI CBETa, 3aKOH MPEJIOMJICHHS CBETa)
dopMynbl, cBsA3pBarOmMe (U3MYECKME BEIMYMHBI (CHJIa TOKa, DJIEKTPUYECKOe HaIpshKeHHe,
EKTPUUECKOE CONPOTHUBIIEHHE, YAEIbHOE CONPOTHUBICHUE BEILIECTBA, PabOTa UIEKTPUUECKOTO IO,
MOIITHOCTh TOKa, (DOKYCHOE PACCTOSIHHE M ONTHYECKas CHJIA JIMH3bI, CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH,
JUIMHa BOJIHBI M YacToTa CBeTa, (OPMYJBl pacdyeTa DJIEKTPUYECKOTO CONPOTUBIICHHS IIPH
HOCJIeI0OBATETIbHOM U NApaUIeNIbHOM COEIMHEHUH IIPOBOJHHMKOB): HA OCHOBE aHAJIM3a YCIOBHUS 3aladd
3allMChIBAaTh KPAaTKOC YyCJIOBUEC, BBIJACIIATH (1)I/I3I/I‘-IGCKI/IC BCJIIMYMHBI, 3aKOHBI U q)OpMy.HI)I, HeO6XOILI/IMI)Ie JJIsL
€ pCIICHMs, NMPOBOIUTH pacyeThl M OICHUBATH PEATBHOCTH IIOJYYEHHOTO 3HAYCHUsS (U3NUECKOM
BEJINYHHBIL.

BBINYyCKHHUK MOJYYHUT BO3MOKHOCTb HAYYUThCSH:

UCIIOJIB30BaTh 3HAHUS 00 BJIEKTPOMATHUTHBIX SIBICHUAX B MOBCEAHEBHOW XHU3HM JUIA 0OecreueHHs
0e30macHOCTH NIpU 00paIeHUH ¢ TPUOOpaAMK M TEXHUYECKUMU YCTPOWCTBAMH, JJIsi COXPAHEHHUS 3/I0POBbS
U COOJIIOICHUS] HOPM 3KOJIOTUYECKOTO MOBEJICHUSI B OKPYXKAIOIIEH cpesie; MPUBOIUTD MPUMEPhI BIUSHHUS
3IIEKTPOMArHUTHBIX W3JTy4YE€HUH Ha KUBBIE OPraHU3MBI;

pasinyaTe TpaHULBl NPUMEHUMOCTH (U3MUECKUX 3aKOHOB, IOHMMATh BCEOOLIMH XapakTep
(GyHIaMEHTATbHBIX 3aKOHOB (3aKOH COXpaHEHHsS DJJEKTPUUYECKOrO 3apsja) W OTrpaHHYEHHOCTH
MCIIOJIb30BaHMS YaCTHBIX 3aKOHOB (3akoH OMa JUIsl yyacTka 1enu, 3akoH xoyins-Jlenna u np.);

UCIIOJIB30BaTh MPUEMbI HOCTPOCHUS (PU3NUYECKUX MOAEJEH, Moucka U (GOpMyTUPOBKH JOKA3aTEIHCTB
BBIABHUHYTBIX TUIIOTE3 U TCOPETUUCCKHUX BBIBOJOB HA OCHOBE OMITUPUYECKHU YCTAHOBJICHHBIX (1)8,KTOB;

HAaXOAWUTh aJeKBATHYIO IPEUIOKEHHON 3a1aue (U3MUYECKYI0 MOJEINb, paspemars mpodiieMy Kak Ha
OCHOBE MMEIOIINXCA 3HAHUH 00 SJIEKTPOMArHUTHBIX SIBICHUAX C HMCIOJIb30BAaHUEM MAaTeMaTHUECKOTrO
arrapara, Tak 1 Ipy oMoy METOA0B OLICHKH.

12



KBaHTOBBIE SIBJICEHUSI
BbINyCKHUK HAY4YUTCSH:

pacrio3HaBaTh KBAHTOBBIC SABJICHUA U OOBSICHATE HAa OCHOBE NUMCIOIIINXCA 3HAHUU OCHOBHEIE CBOMCTBA
HJIN YCJIOBUSA MPOTCKAHUA ITHUX SIBJICHUM: eCTeCTBEHHAs U HUCKYCCTBCHHAA PAAUOAKTHBHOCTL, O.-, B- u y-
H3JIYyYCHHA, BOSHUKHOBCHHUC JIMHEMYaToro CIICKTpa MU3JIy4YCHUS aTOMa,

OIMMCbIBATh H3YYCHHBIC KBAHTOBBLIC SBJICHUS, HCIIOJIb3Y: (I)I/ISI/I“IGCKI/IG BCIIMYHUHBI. MAaCCOBOC YHCIIO,
3apsAI0BOE YHWCIO, TEPHO TONypachana, dHeprus (OTOHOB; MPH OMHCAHWK NPABUIHHO TPAaKTOBATh
(l)H?)PI‘lCCKI/IfI CMBICJI HCHOJIb3YEMbBIX BCJIIMYUH, HUX o0o3HayeHuss " CANHUIIBI U3MCPCHUSA;, HAXOAUTH
(1)OpMy.TII>I, CBA3BIBAIOIIUE TaHHYIO (I)I/I3I/I‘ICCKY}O BCIIMYUHY C APYTUMHU BECJIIMUYMHAMU, BBIYHUCIIATE 3HAYCHUE
(HU3UYEeCKON BETMINHEL,

AHAJIM3UPOBATL KBAHTOBLIC ABJICHUS, UCIIOJIb3YS (1)I/IBI/IIIGCKI/IG 3aKOHBI M IOCTYJIATBL: 3aKOH COXpPaHCHUSA
OHEpPTHUHU, 3aKOH COXpPAaHCHHA JJCKTPHUYCCKOro 3apsgaa, 3aKOH COXpPAaHCHHUSA MACCOBOIO 4YHCIA,
3aKOHOMCPHOCTU H3JIYYCHHS HW IOITIOIEHUA CBE€Ta aroMOM, IIpU OSTOM pasjandaTrb CJIOBCCHYIO
(l)OpMyj'II/IpOBKy 3aKOHa U €ro MaTeMaTU4€CKOC BBIPAKCHUC,

pas3jin4aTb OCHOBHBIC MPU3HAKN HJ'IaHeTapHOfI MOJACIN aToOMa, HyKl’IOHHOﬁ MOJACJIN aTOMHOTIO spa,

NPUBOAUTH MPHUMEPHI MPOSIBIICHUS B MPUPOJEC W MPAKTAYECKOTO HCITOIB30BAHUSI PAAUOAKTUBHOCTH,
SIIEPHBIX U TEPMOSACPHBIX PEAKLIMM, CIEKTPaIbHOTO aHAIN3A.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHThCS:

WCIIONB30BaTh IMONydeHHbIE 3HAHWA B TIOBCEAHEBHON JKM3HW MPH OOpalleHnH ¢ TpudopaMu H
TEXHUYECKUMHU YCTPONUCTBAMHU (CUETYHK MOHMU3UPYIOIIUX YaCTHIL, JOZUMET), A1l COXPAHEHUS 37J0POBbS U
COOJIFOICHUST HOPM 3KOJIOTHUYECKOTO MTOBEACHHUS B OKPYIKAIOIICH cpele;

COOTHOCHUTDH DHEPI'UIO CBA3U aTOMHBIX SIICP C ,HG(I)GKTOM MaccCHhI,

IIPUBOAUTH NPUMEPLI BJIUAHUA paAlOaKTUBHBIX I/I3J'Iy‘ICHI/II71 Ha )XUBBIC OPTaHW3Mbl; TIOHUMAaTb IIPUHIUIT
I[GP'ICTBHSI AO3MMETPa U pa3indaThb yCJIOBUA €TI0 MCIIOJIb30BaHUA,

ITOHUMATh 3KOJOTHYCCKUC HpO6J’IeMLI, BO3HHKAIOMXE ITPU HUCIIOJIB30BAHUN aTOMHBIX SHGKTpOCTaHHHﬁ,
Y TIyTH PEIICHUS ITUX MPOOIIeM, TEPCIIEKTUBBI NCTIOIB30BaHMSI YIPABISEMOTO TEPMOSIEPHOTO CHHTE3A.

JJIeMeHTbI ACTPOHOMUM
BbInyCKHUK Hay4uTCH:

YKa3bIBaTb Ha3BaHUA IUIAHET ConneyHon CHUCTEMBI; pa3jandaTb OCHOBHBIC IIPU3HAKH CYTOYHOI'O
BpalieHus 3BE31HOT'O HeGa, JABWOKCHUA .HYHBI, COJ'IHLIa 1 IJIAHCT OTHOCHUTCIIBHO 3BE3 /1,

IMOHUMATD pa3Inuusg MCKIY FeHHOHeHTpHHeCKOﬁ n FGOHCHTpH‘IeCKOﬁ CUCTECMaMM1 MHpa,

BbIyCKHHUK MOJY4YHT BO3MOKHOCTD HAYYHUThCH:

YKa3bIBaThb O6H.II/IC CBOMCTBA M OTJIMYHMS IUIAHET 3EMHOM rpynnbl W TUIAHCT-TUTAHTOB; MAJIbIX TCJI
ConHeuHOW CHCTEMBI M OOJIBIIMX TJIAHET; IOJB30BATHCS KApTOW 3BE3AHOrO0 Heba Tpu HAOIIOJCHUAX
3BC31HOI'O H66a;

pa3in4aTb OCHOBHBIC XAPAKTCPUCTUKH 3BC3[Q (pa3Mep, OBECT, TeMnepaTypa) COOTHOCHUTB LIBET 3BC3bI C
€e TeMIIEPaTypoil;

pa3ian4aTth TIIIOTE3bI O IMTPOUCXOKIACHUN CoJIHEYHOM CHCTEMBI.

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

7 kaacce
(68 vacos, 2 yaca B HEJIEIIO)
I. BBenenue (4 uaca)

IIpenmer u ™eronsl (U3HKH. OKCIEPUMEHTAIBHBI METOA W3yYeHHUs MNpupoAsl. M3mepeHue
¢m3ugyeckux BennunH. [lorpemHocTs m3Mepenns. O000IeHNE pe3yIbTaToB dKcrepuMenTa. HabmoneHune
NPOCTEUIINX SBJICHUH M MPOIECCOB NPUPOIBI C OMOIIBI0 OPraHOB YyBCTB (3pEHHMs, CIIyXa, OCS3aAHHMS).
Hcmonp30BaHne MPOCTEHWIINX HM3MEPUTENBHBIX MpHOOpoB. (CxemaTtndeckoe H300pakKeHHe OIBITOB.
Mertosl nonyueHust 3HaHui B pusnke. PU3nKa U TEXHUKA.

JlabopaTopHas padora.

1.Onpenenenne eHbI AeICHUST U3MEPUTEIHHOTO MPHUOOpa.

I1. IlepBoHayaabHbIE CBeleHUS O CTPOCHHM BelecTBa. (5 4acoB.)

I'mnoTesa 0 IMCKPETHOM CTPOEHHHM BemiecTBa. Mosnekyibl. HenmpepbhIBHOCTE U XaOTUYHOCTD JIBMKCHUS
yactuil BemiectBa. Juddysus. BpoyHoBckoe nBrwkenune. Mojenu rasa, HIKOCTH W TBEPAOrO Tela.
B3anmopeiicTBue yacTuil BemiecTBa. B3auMHOe NMpUTSHKEHHE M OTTAKUBaHUE MOJEKYN. TpH cocTosHUS
BEILICCTBA.
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JlabopaTopHas padora.

2.M3mepenne pa3MepoB MajbIX Tell.
I11. B3aumopeiicTBue Tei1. (22 yaca)
Mexannueckoe ABWXKeHHE. PaBHOMepHOe M HE paBHOMepHoe aBMkeHue. Ckopocts. Pacuer mytu u
BpeMmeHu JBwxkeHusa. Tpaekropus. [IpamonuneitHoe neuwxenue. Bzaumoneiictue ten. Muepuus. Macca.
[TnotHOCTH. MI3MepeHune mMacchl Tena Ha Becax. Pacder Macchl 1 o6bema 1o ero miotHocTd. Cuna. Cuisl B
MIpUpOJIE: TATOTEHUS, TSHKECTH, TPEHUs, YIpyrocTy. 3akoH ['yka. Bec Tena. CBsi3b MEXIy CUIION TSDKECTH
u Maccoii Tena. Juaamometp. CrojkeHue ABYX CHII, HAIPaBJIECHHBIX 110 OXHOW mpsiMoii. Tperne. Ynpyras
nedopmarts.
JInabopamopmuvie padomut.
3.M3mepenue Macchl Tesla Ha PhIYaXKHBIX BECax.
4. M3mepenune obbema Tena.
5.0mpenenenue mIOTHOCTH TBEPOTO BELIECTBA.
6.I'panyrnpoBanue Ipy>XKUHbI U U3MEPEHNUE CUI JUHAMOMETPOM.
IV JlaBjieHue TBepAbIX TeJl, dKUAKOCTEH 1 ra3os. (21 yac)
Hasnenne. OnbiT Toppuuemnu. Bapomerp-anepoun. AtMmochepHoe naBieHHWE Ha pPa3IMYHBIX BBICOTAX.
3akon [lackama. CrocoObl yBenwueHHS W yMEHbIIeHHA nAaBieHus. [laBnenne rasza. Bec Bozmyxa.
BoznymHas o6onouka. M3mepenue atmochepHoro maeieHus. MaHoMeTpbl. [1OpIIHEBOH KHIKOCTHBIM
Hacoc. llepenaua ngaBneHUA TBEPABIMU TEJaMHM, KUAKOCTAMM, razamu. JlefcTBHE XKUIKOCTH W rasa Ha
NOTPY>KEHHOE B HUX TeJo. PacueT naBneHus >KUAKOCTH HA IHO M CTEHKH cocyaa. Coolmaronme cocyapl.
Apxumenosa cuna. ['mapaBnuueckuil npecc. [lnaBanue ten. [TnaBanue cynos. BozgyxomnaBanue.
JlabopaTopHasi padora.
7.01npeneneHye BhITANKUBAIOIIECH CHIIbL, IEUCTBYIOIIEH HA OTPY>KEHHOE B KUJIKOCTh TEJO.
8.BrisicHeHHE yCIOBHI MIaBaHUS TENa B )KUJIKOCTH.

V. Pa6ora u MmomiHOCTb. JHeprus. (14 yacos.)
Pabora. Momnocts. OHeprusa. Kunernueckas sHeprus. [loTeHuuanbHas 3HEprus. 3aKOH COXpaHEHHs
MexaHudeckoi sHepruu. Ilpocteie mexanusmel. KIIJ[ mexanusmos. Peruar. PaBHOBecue cui Ha pbryare.
MowmeHnT cuibl. Peraarn B TexHUKe, OBITY U npupone. [I[pumeHeHne 3akoHa paBHOBECHS phIyara K OJIOKY.
PaBeHcTBO paboT MpH MCIIONB30BAHUH TPOCTHIX MEXaHU3MOB. «30JI0TOE MIPABUIIO» MEXAHUKH.
JlabopaTopHasi padora.
9.BrIsicHeHHe YCIIOBUS paBHOBECHS phIyara.
10.0Onpenenenue KIIJ] npu noabeme no HAKJIIOHHOM MIOCKOCTH.
V1. IloBTopenue (2 1)

AHanu3 ommoOOoK, OMYIIEHHBIX B HTOTOBOW KOHTPOJILHOU padoTe.

8 kuacce

(68 vacos, 2 yaca B HEJEITIO)

I. TemioBble siBjieHus (26 yacoB)

Buyrpennss sHeprus. TeroBoe nemxkenue. Temmeparypa. Temnonepenada. HeoOparumocTs mporecca
terutonepenadn. CBs3p TeMIEpaTyphl BEIIECTBA C XAOTHYECKHM JBM)XKEHHEM ero dYactull. CrocoOsl
W3MEHEHHS BHYTpeHHEH sHepruu. TemronpoBogHOCTh. KoMMuecTBO TEIIOTH. YenbHas TEMI0EMKOCTh.
KonBekuusa. WM3nyueHue. 3aKoH COXpaHEHUsT DSHEPrMM B TEIUIOBBIX mpoleccax. llnaBrneHue u
KpUCTaJUTH3aNus. Y AenbHas Teriora ruaeneHus. ['paduk mnasneHus u orBepaeBanus. [IpeoOpa3oBanue
SHEPTHH TIPU M3MEHEHUSX arperaTHoro COCTOSHHS BemlecTBa. VcmapeHwe W KOHISHCAITUS. Y IelbHas
TEIUIOTa MapooOpa3oBaHus M KOHJACHCanuu. PaboTa mapa u ra3a npu pacuimpeHud. KumneHue KuaKocTu.
Bnaxnocts Bo3ayxa. TemnoBsie ABUraTENU. DHEPTHUs TOIUIMBA. Y IeNbHAs TEIIOTa CTOpaHHUsL.

Arperartabie coctosiHus. [IpeobpazoBanue sHepruu B TeruioBbix apuratensix. K11/ remmoBoro neurarens.
®dponTanpHas JabopaTtopHas pabora.

2.CpaBHEHHUE KOJIMYECTB TEIUIOTHI MPU CMEIIMBAHUU BOJIBI Pa3HOM TEMIIEPATYPBHI.

3.13mepenue yAenbHON TEMIOEMKOCTH TBEPIOTO Tea.

I1. DyiekTpUYecKHe sIBJIEHHS H YJIEKTPOMATHUTHBIE siBJeHus1 (31 yaca)

OnekTpuzanus Ten. DIeKTpudeckuil 3apsan. BzauMopeiictsue 3apanoB. JIBa Buaa 3J€KTPUUECKOTO 3apsa.
JUCKpEeTHOCTh DIEKTPUYECKOTO 3apsifa. OJEKTPOH. 3aKOH COXPAaHEHHsI BJICKTPUUECKOro 3apsija.
Onektpudyeckoe Tmone. OnekTtpockon. Crtpoenue atoMmoB. OOBSCHEHHWE DICKTPUYCCKUX —SBIICHHM.
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IIpoBOAHMKM ¥ HENMPOBOAHUKH 3IIEKTpUYECTBA. J[EHCTBHE 3JIEKTPUYECKOrO MOJSA Ha DIEKTPUUECKHUE
3apAIbL.

ITocTOSHHBIM  3JEKTPUYCCKUN TOK. VICTOUYHWKH 3JEKTPUICCKOTO ToKa. HocuTenmn CcBOOOTHBIX
3NEKTPUYECKUX 3apsA70B B METAJUIaxX, )KMJIKOCTIX M ra3zax. DQJIEKTpHUUEcKas LIETb U €€ COCTABHBIE YACTH.
Cunma Toka. Enmammel cmibl Toka. Ammepmerp. Msmepenume cumbl Toka. Hampspkenwe. EnwHMIBI
HanpsokeHus. BoxprMerp. M3Mepenne HanpshkeHns. 3aBHCHMOCTD CHITBI TOKA OT HANPSKSHHUS.
Conpotusnenue. Enununel comportusnenusa. 3akoH Oma ans ydacTka 3JeKTpuyeckod menu. Pacuer
COMPOTHBIICHUS] MPOBOJHUKOB. YJAEIbHOE COMpoTHBIEHHE. IllpuMepbl Ha pacueT CONPOTHUBIEHUS
MIPOBOIHUKOB, CHJIBI TOKa W HampsbkeHus. Peoctatsl. IlocienoBarenpHOE M MapallielbHOE COETMHEHHE
MIPOBOJIHUKOB. JIeHCTBUS 3JEKTPUUECKOTO TOKA

3akoH J[xoyns-Jlenna. PaGorta 3iekTpuueckoro Toka. MOIIHOCTH 3JEKTPHUUYECKOrO TOKa. ETMHUIBI
paboOTBl 3JEKTPUYECKOTO TOKa, MPUMEHSeMble Ha MpakThKe. CYETUYWK DSIEKTPHUECKOW DHEPTHU.
DIleKTpoHarpeBaTeabHbIe MPHOOPEL. PacdeT 3JIeKTpOdIHEPTHH, IMOTPEOIIEeMO OBITOBEIMH IPHOOPAMH.
HarpeBanne npoBOJHHMKOB AJIEKTPUUECKUM TOKOM. KONMMUYECTBO TEMIOTHI, BHIIENSIEMOE MPOBOAHUKOM C
TokoM. Jlamma HakanuBanus. KopoTkoe 3ambikanue. IIpenoxpanutenu. MarnutHoe mosie. MarHuTtHoe
MoJie TPSMOTO TOKa. MarHWTHBIe JHMHUWA. MarHUTHOE IoJie KaTyIIKA C TOKOM. DJEKTPOMAarHWTHI U HX
IMPUMCHCHUA. ITocTostHHBIE MarHUTHI. MarHUTHOE I10JI€ MOCTOSSHHBIX MarHUTOB. MarHuTHOE 10je 3eMIIH.
JelicTBre MarHUTHOTO MOJISI HA MTPOBOIHUK C TOKOM. DJIEKTPUUECKHI TBUTATEIIb.

DponmanvHble 1abopamopHvie padomol.

4.COopKka dIEKTPUUECKON 1IeTIH B U3MEPEHHEe CHIIbl TOKA B €€ Pa3iIMYHbIX Y4acTKaX.

5.M3Mepenne HanpspKEHUs. Ha pa3IMYHbIX YYaCTKAX JIEKTPUYECKON LEHU.

6.PerynupoBaHue CUIIbI TOKA PEOCTATOM.

7.13MepeHue CONpOTUBIICHUS ITPOBOJHUKA IIPU IIOMOLIY aMIIEPMETPa U BOJBTMETPA.

8.M3mepeHre MOIIIHOCTH B PabOTHI TOKA B AIEKTPHUYECKOM JIaMIe.

9. COopKa AJIeKTPOMAarHUTa U UCIIBITAHUE €T0 JISHCTBHSL.

10. M3yueHwne 3IeKTpUIeCKOTo ABUraTellsl IOCTOSIHHOTO TOKa (Ha MOJIEINH).

I11. CBeToBble siBjieHus. (10 yacoB)

Uctounuku ceera.

[IpsimonuHeliHOE pacnpocTpaHeHHne, OTpakeHWe W mpenomieHue cera. JIlyd. 3akoH OoTpakeHUs CBETa.
IInockoe 3epkamo. Jlunza. Onrtudeckas cwmia JuH3EL. M300pakeHWe naBaemoe IHH30U. V3Mepenwue
(hOKYCHOTO paccTosiHUS coOuparorieii uH3bl. Ontrdyeckue npuoopsl. a3 u 3penue. Ouky.
®dponmansusle nadbopamophsie pabomal.

11.M3yueHue 3aKOHOB OTPAKEHUS CBETA

12.HaGnroieHre BIICHUS MIPETIOMIICHUS CBETa

13.ITonyuenne n300pakeHUs IPY TIOMOIIX JIMH3HI.

Peseps -2uac

IV. IloBTopenue (1 1)

9 kiacc

(66 gacoB, 2 yaca B HE/IEINIO)

I. 3akoHbI B3aUMO/IeliCTBUSI U ABUKeHHS TeJl. (23 4acoB)

MartepuanbHas Touka. Tpaekropusi. Cxopocth. Ilepememenune. Cucrema otcuera. OmnpeneneHue
KOOpAMHATBl JABWXKYIIEro Teia. [papuku 3aBHCUMOCTH KHHEMAaTHYECKMX BEJIMYMH OT BpPEMEHH.
IIpsiMmonmHEHOE paBHOYCKOpEeHHOE NBIKEHHE. CKOPOCTh PaBHOYCKOPEHHOTO ABMKEHUS. [lepemenienne
MIpH PaBHOYCKOPEHHOM JBIKeHNH. OmnpesieneHne KOOpAUHATHI IBHKYIIETo Tena. I'paduku 3aBUCHMOCTH
KMHEMAaTUYECKUX BEJMYMH OT BpeMeHH. YckopeHHe. OTHOCHTENbHOCTh MEXaHHMYECKOTO JBIKEHHS.
WnepumnanbHas cuctemMa oTcyera.

Ilepsrriii 3akoH HetotoHa. Bropoii 3akon HeroTona. Tperuit 3axon HeioTona. CBoOoHOE MasieHrne 3akoH
Bceemupnoro Tsarorenus. KpuBonmueitHoe nBumkeHue J[BmkeHHe MO OKpYKHOCTU. VcKyccTBeHHbIE
ciytHuKY 3emun. Paketsl. UMmynbe. 3akOH coxpaHeHUs uMItyibca. PeakTuBHOE ABUXKEHUE. J|BHKEHHE
Tena OPOLIEHHOTO BEPTHKAIBHO BBEPX. JBIDKEHHE Tena OpOIEeHHOrO MO YIJIOM K TOPU30HTY. J|BrKeHue
Tesa OPOIIEHHOTO TOPU30HTAIILHO. Y CKOPEHHE CBOOOTHOTO TTaJIeH!sT Ha 3eMJIe U JPYTUX TUIaHeTax.
Dponmanvhsle 1ab6opamopuvie padomot.

1. UccnenoBanue paBHOYCKOPEHHOTO JBHXKEHHUs 0€3 Ha4allbHOW CKOPOCTH.

2.M3MepeHne yCKOpEeHUs CBOOOHOTO TaICHUSI.

II. Mexanuveckue KoJjieOaHus U BOJIHBIL. 3BYK. (12 yacoB)
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Mexannueckue koneOanms. Ammutyzaa. [lepumon, wactora. CBoGonnble koneOanus. KoneGarenbHble
cucTeMbl. MasATHUK. 3aBUCUMOCTh II€pHOAAa M YaCTOThl HUTSHOTO MaATHUKA OT JJIMHBl HHUTH.
[IpeBpamenue »>HEPruM NpH KoJieOATENbHOM [BIDKEHMM. 3aTyxawoouiue KosebaHus. BulHyxIeHHbIE
kosiebanusi. Mexanuueckue BoiHbL. [lnmHa BonHbl. [lpomonbHbeie W momepedHble BONHBL. CKOPOCTBH
pacmpocTpaHeHHus BOJHBL 3BYK. BricoTa m TeMOp 3Byka. I'pomkocTs 3Byka/ PacmpocTpaHeHwe 3ByKa.
Cxopocts 3ByKa. OTpaskeHue 3Byka. JDxo. Peonanc.

®ponTanpHas 1abopaTropHas padbora.

3.UccnenoBanre 3aBUCMMOCTH NEPUOJa M YaCTOTHI CBOOOAHBIX KOJeOaHMI MaTeMaTHUECKOTO MasTHUKA
OT €ro JUINHBI.

I11. DnekTpomaruuTHblie siBjeHus. (16 yacos)

JelicTBe MarHUTHOIO HOJSI Ha JIEKTpUdeckue 3apsnel. I'paduueckoe n300pakeHne MarHUTHOI'O MOJIS.
HanpaBnenue Toka W HampaBieHHE €ro MarHuTHOro mojsi. OOHapy)XKeHHE MarHUTHOTO IOJSl IO €ro
JIEHCTBUIO Ha AJeKTpuueckuil Tok. llpaBuio neBoi pyku. MarHuUTHBIA MOTOK. DJIEKTPOMAarHUTHas
WHIYKIMS. SIBIeHNE 3IIeKTpOMarHUTHONH HHAYKUIUH. [lomydeHre nepeMeHHOTO 3IEeKTPUIECKOrO TOKa.
OnexrpomarauTHoe mnone. HeomHopogHoe u HeomHOpoaHOE Mojie. B3auMMOCBSI3b 3IEKTPUUECKOrO U
MarHUTHOTO TOJIEH. DNEeKTPOMarHuTHbIE BOJHBL. CKOPOCTH PacCHpOCTPaHEHHS SIEKTPOMArHUTHBIX BOJIH.
DNeKTPOABUTATENE. DIEKTporeHeparop. CBET — ANEKTpOMarHuTHAas BOJIHA.

®ponTanpHas maboparopHas padora.

4.M3ydeHue SABICHUS 3IEKTPOMATHUTHON HHIYKLIUU.

I V. Ctpoenne aroma u atromHoro siapa (11 yacos)

PaguoaktuBHOCTE. Anbda-, Oerra- M ramma-uznydeHue. ONBITBI [0 PacCEMBaHMIO anb()a-dyacTHL.
[Tnanerapuas moaens atoma. AToMHOE sipo. [IpoToHHO-HEHTpOHHAs MO sapa. MeToabsl HabmoIeHHS
U perucTpalMu 4YacTul. PaamoakTuBHBIE MpeBpalleHus. OKCIEPUMEHTAIbHbIE METOIBl. 3apsna sapa.
MaccoBoe uucino sapa. Anepusie peakuuu. enenue u cunres saep. CoxpaHeHHe 3apsiia U MacCOBOIO
yKcia Opyu SAEPHBIX peakuusax. OTKpBITHE NPOTOHA U HEUTpOHA. SnepHble cuibl. DHEPTUs CBA3M YacTHUI
B sJIpeE.

Oueprust cBsizu. Jedexkr macc. BwimeneHwe sHeprum npu AeleHHHM W CUHTe3e siaep. Mcmonb3oBaHue
sanepHoit sHeprum. Jlosumerpus. Snmepubrii peaktop. lIpeoOpasoBanne BHyTpeHHed sHeprum smep B
ANEKTPHYECKYIO DHEPTUio. ATOMHas JHepreTuka. TepMmosiiepHbie peakuuu. buomorumueckoe nelicTBHE
panuanmu.

®ponTanpHas madboparopHas padora.

5.M3yyenue neneHus aapa aromMa ypana 1o GpoTtorpaduu TPEeKoB.

6.M3y4yeHne TpeKoB 3apsHKEHHBIX YACTHIL 10 TOTOBBIM (hoTorpadusM.

V. Ctpoenue u 3Bosonusi Beesennoii (4aca)

CocraB, cTpoenue u poucxoxacaue Comneunoit cuctemsl. bompinue Tena CotHedHOM cucTeMbl. Masbie
tena Comaeunoit cuctembl. CtpoeHue, n3nydenue u spomtonust Connia u 38e31. CTpoeHHUE U 3BOJIOIHS
BcenenHoi.

KanennapHo-remaTtu4eckoe nJIaHUpoOBaHue 7 KJIacc.

Ne Hara HauMeHoBaHue TEMBI Ko.1-Bo Hcnoan3zoBanue Ipumeyanue

n/n 4acoB odopynoBanus

BBenenue 4

11 ®uspka — Hayka O 1 § 1-3, 3amucate B TETp
npupone.  Hexoropsie JIBa-TpH TIpuMepa (us.
busznyeckue - TEPMHUHBI. SBJICHM,
HaOnroneHns 1 OmnbIT.

Ha0IIOTaeMBIX

coopuuka Nel,2.5.

npupojae. 3aaadd U3

2/2 DU3NYECKUE BEITUYUHBI. 1 § 4; BBINOJHUTH 3aJaHN
W3mepenune ¢uznueckux B KoHIle § 4, ymp. Nel
BEITUYMH.
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3/3

TouHOCTB u
MOTPEUTHOCTh
M3MEPEHU.

JImHeiika, 1eHTa
MepHasi,
U3MEPUTEIbHBIN
HUJIUHAD,
TEPMOMETP,
JATYHUK
TEeMIIepaTyphl

§ 5,6 BBIOJIHHUTH 3al.
KoHIle § 5,6 3amojHUT
Ta0NMIly  COCTaBJICHHYI
Ha ypoke. Haiitu
WHTEPHETE PACCTOSTHHE O
3emnu no CoiHila, oOIe
KOJINYECTBO KJIETO
yeJgoBeKa M JIHaMeT
BOJIOCA,  3alHcaTh  OT
3HAUEHUs B CTaHIAPTHO!
Buge. IloaroroBuThCs
nabopaTtopHoOi paboTt
Nel.

4/4

Jlaboparopnass ~ pabora
Nel «Onpenenenuie ueHbl
JICTICHUSI HIKAJIBI
HU3MEPHUTEILHOTO
npubopa»

JInHelka, 1eHTa
MepHasi, U3MepHU-
TEIILHBIN Y-
JUH]IP, TEPMO-
METp, JATYUK
TEeMIIepaTypbl

[ToBroputs §1-5. Pemmt
3agauu: 1.Onpenenuthb
LEHY JEJEHUs JIMHEHK
uUMeIoIIeiicst y Bac JoMa
npenen €€ U3MEpEHHs
H3meppTe ¢ €€ moMOlIb!
BBICOTY 4YallHUKa, JJIUH
MOOWJIBHOTO  TesedOH:
Pe3ynbraTel 3anuimmTe
TETp c YUETO!
IOTPEIHOCTH HU3MEPEHMUI
2. CocraBbTe Tabnuily,
KOTOpPO B OJMH CTOJ0€
BITMCAHBI: BBICOT
JIECTHUIIBI,
MPOJIOJKUTETBHOCTh
ypoOKa, Temreparypa Te
cobaky, BeCc IIaKeTa
caxopom. B nap cronbe
BIIUIINTE  MPUOOPHI,
MOMOIIBI0  KOTOPBIX AT
MOXXHO  U3MEPHUTh.
Hcnonw3ys HNHuTtephe
3anmummTe B TeTp. (H
Oormee 6 TpeMTIOKCHUT
JTOCTHXKEHUSI B  00macT
HayK{ YYEHBI?
JIomoHOCOBa, Tanmmnes
Koponesa. 4. Onpenenurt
LEHY JICTICHM
TpaHcnoptupa. Haueptut
MPOU3BOJIBHBIM  yro
U3MEPHTE €TO0.

HepBOHa‘IaJILHLIe CBEJICHUA O

CTPOCHHUH BeIIIECTBA

5/1

Crpoenue
Monekysl.
BpoyHoBCcKoOe nBUKEHUE.

BCIICCTBA.

Kowmnerorep, mu-
Kpockonm  Ouoo-
TUYECKUM,  KaIlIsd
MOJIOKa,  pa30aB-

§7-9 , 3agaHue B KOHIIE
9, moaroroButhcs kK JI/
No2
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JIEHHOT'O BOIOU

6/2 ®poHTaATBHAS 1 [ToBTOPHUTH § 7-
nabopatopHass ~ pabora Odopmuts 1abopaTopHy!
«3mepenue  pazmepoB paboTy, CBEpUTH BHIBOJIb
MAaJIbIX TEJ clenaHHbIe B padore,
MaTepuaioM naparpada.
7/3 Huddysus. 1 § 10,  3apgaum: 1
BzaumoneiicTBuii OIMHAKOBBI MOJIEKYJIbI
MOJIEKYJL. ropsiueM ko(e
XOJIOHOM ~ MUHEpaIbHO
Boge? 2. [Ilouemy
JNEKTPUYECKOM YalHUK
YKa3bIBAETCS  MaKCHMY:!
€ro HamoJeHUs, XOTs
HEM €CTh MECTO /i
BoAbl? 3. Eciu kanHyTt
KareJbKy pPacTUTEIBHOT
Maciia Ha TOBEPXHOCT
BOJBI, TO OHAa HAYHE
pacTeKaTbCs. Kakyi
HAUMEHBIIYIO  TOJIIIMH
MOKET UMETh €€ IICHKA
§11, 3amanme B KoHIIE §1
3agaun: 1. TTouem
BBIMBITBIE TOPSIYEd BOJO
CTaKaHBbI HEJIb3
BCTaBJIATh OJINH
apyrou? 2. ITocn
KYTIaHH Ha TEN
OCTal0TCs KareiabKu BOJIb
OObsicHUTE TIOYEMY OT
MPOUCXOMMNT.
8/4 ArperaTHble 1 § 12, 13. 3ananue B KOHII
COCTOSTHUS §13. «IIpoBepsb ceds»
BEIICCTBA.
9/5 [ToBTOpEHUE 1
00001eHNe
OCHOBHBIX
MOJIOKEHUN TEMBI
«[lepBoHauaILHBIC
CBEJICHHSI O
CTPOEHUU BEIIECTBA»
B3aumoneiicTBue Tea 22
10/1 Mexaandeckoe 1 IlITarus naGopa- § 14,15. Ynp.2. 3aganus
TIBUKCHHE TOPHBIN, MEXaHHU- | KOHLE

YyecKasi CKaMbsl,
OpyCOK JepeBsiH-
HBIH, DJIEKTPOH-
HBIA CEKYHIOMED
C JIaTYMKaMH,

§ 14,15
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MarHuTOyIpas-
JIsiEMBIE T€pPKO-
HOBBIE TATYUKHU

CEKYHJ0MEepa
11/2 CkopocTs. Ennnnisr 1 § 16.Ymp.3.3ananue B
CKOpPOCTH KOHIIE § 16
12/3 Pacuet MyTH u 1 § 17. pr 4.3aﬂaHI/Ie
BPEMEHH JIBHIKEHUS. KoHne § 17
13/4 I'padu nyTH 1 1
CKOPOCTH
PaBHOMEPHOTO
IIPSIMOJIMHEMHOTO
JIBHDKCHHSL.
14/5 Pemenne 3amau 1
Ha pacyer
cpenHen
CKOPOCTH
15/6 Nuepius. 1 § 18, 19. Yop. 5. 3agann
B KoHIle § 18
16/7 Macca Ttena. M3mepenue 1 § 20, 21. Vmp. 6.
Macchl TeJla Ha Becax. 3ajanne B KOHIE §
21.IloaroroBuThCa K
JI/P
17/8 Jlaboparopuass pabora 1 Habop ten pas- 3amaun Ne140,148,149
«3mepenue MaccChl HOM Macchl,
Te€Ja Ha PBIYAXKHBIX, SJICKTPOHHEIC BE-
3JIEKTPOHHBIX BECAX) CBI
18/9 IT;morHOCTH BemecTna. 1 § 22. Vnp.7. 3ananue
KOHIIE § 22
19/1 Pacuet maccel n 00beMa 1 § 23. Vnp.8. 3amanme
0 TeJla 1o ero MIOTHOCTH. Komie § 23
IToaroroBuThCA
nabopaTopHBIM paboTam
20/1 JlaGopaTopHbie pabOThI « 1 Hab6op ten pas- 3amaun Nel57,170,172
1 H3mepenune oobema HOM MacChl, MEH-
Tenay, «OnpenenenHue 3ypxa, 3JICKTPOH-
MJIOTHOCTHU TBEPJIOTO HBIC BECBI
Temay.
21/1 Pemienue 3agaa 1 [ToBTOpUTH TEMBI
2 «MexaHndeckoe
JIBUKCHHUE, «Macca
«IITIOTHOCTH ~ BEIIECTBA)
Pemmure 3amaum  Nel6(
173,174,179
22/1 KonTtponbnas pabora Nel 1
3 «I1TOTHOCTH BeIIeCTBa»
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23/1 Cuna 1 § 24
4
24/1 SIBnenue TATOTEHUS. 1 § 25. VYop. 9. 3apau
5 Cuma Tsoxectn.  Cuia Ne205, 206, 211
TSOKECTH  Ha  JIPYTHX
TUTaHETax.
25/1 Cuna 1 [ratuB c kperme- | § 26. 3agaun i)
6 YIIPYroCTH. KOM, Habop Tipy- | 222,224,225
3akon I'yka. KuH,  Habop  rpy-
30B, JTUHEHKa,
JTMHAMOMET]
26/1 Bec tena. 1 § 27,28,29. Vmp. I
8 IloaroroButh
MPE3CHTALIMI0 IO  TEM
«ConHeuHas cucTemMay
27/1 Hunamomerp. 1 JIMHAMOMETD C § 30. Yop.11.
9 DponTANEHA IIPEIEIIOM U3Me- 3amaun Ne233, 234
nabopaTopHas pabota
«['panyupoBanue penua 5 H, npy-
NPY>XKUHBI U U3MEPEHHE A AHBL HA TLTAH-
CHWJIBI TPEHUS C niere, rpys3bl
IIOMOLIBIO Mmaccoi mo 100 r
JTUHAMOMETPA»
28/2 Crnoxenne JByX — CHI, 1 Ilratus, peryar, | § 31. Yrp. 12. 3agaun
0 HATpPaBIEHHBIX MO OJTHOM JUHEHKa, 1Ba No226.243
TIPSIMOIA. OJIMHAKOBBIX TPY- ’
PaBHOIEHCTBYIOIIAS CHIL. 3a, /1Ba O710Ka,
HUTb HEPACTSIKHU-
Masi, TUHEHKa
W3MEpHUTEIIbHAS,
JTMHAMOMET]
29/2 Cwiia TpeHwusl. 1 JlepeBsiHHBII § 32,33, 34. Ymp. 13.
1 OpycCoK, Habop
Ipy30B,  MEXaHU-
yeckast CKaMb4,
JTUTHAMOMET]
30/5 KonTpomnpHas padota No2 1
«Cuib»
31/2 Ananus OIIMOOK, 1
2 JIOTTYIIIEHHBIX B
KOHTPOJILHOM paboTe.
JlaBJjieHre TBepPAbIX TeJl, dKUIAKOCTEH U 21
ra3os.
32/1 JaBnenue TBEpAOTO TENa 1

§ 35, 36.
Vp.14(1,3,4), 15.
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3agauu B KoHIIE § 35 u
§ 36(1,3)

33/2 [aBienue rasa. Jatuuk nasne- | § 37,38. 3amaHue B KOHII
[lepenaua JaBJICHUS 1 Husl, wTatuB, pa- | § 37, 38ymp. 16. 3anau
JKHJKOCTSIMH. 3aKoH Oouas émkocTh, | Ne 307, 309
ITackans TpyOKa, IMHEWKa
34/3 Pacuer JIaBJICHHS §9,40. Yop. 17. 3aganu
JKAIKOCTH Ha JHO WU 1 B KoHIIe § 40.
CTEHKH COCy/a.
35/4 Pemenne 3amad 1mo teme 1
«/laBneHue B KHUJIKOCTH
v rase. 3akoH [lackamsi».
36/5 CooOmaromnuecs COCyIbI § 41. Ymp. 18 3ananus 1-
1 B KoHIIe § 41
37/6 Kontposnbnas pabora Ne3 1
«/laBiieHHE TBEpABIX TEI,
JKUJAKOCTEN U Ta30B)
38/7 Bec BO3/yXa. § 42, 43. Vop. 19, 2
AtmocdepHoe naBieHNE 1 3aganue B KoHIE § 42.
39/8 N3mepenue § 44. VYop. 21(1,34
atMochepHOro 1 3amanue B KOHIIE § 44.
JaBJICHUSL. OmbIT
Toppuuennu
40/9 bapomerp-anepoun. § 45, 46. Ymp. 22, 2
ATMOc(epHOe naBieHue 1 3ananue B KoHIIE § 46.
Ha pa3HbIX BHICOTAX.
41/1 MaHoMeTpBL. § 47.
0 1
42/1 [TopmiHeBoi 1 § 48,49. Ymp. 24, 25
1 JKUTKOCTHBIH Hacoc.
I'mppaBnnyeckuii mpecc.
43/1 JlenicTBue KUJIKOCTH U 1 § 50. [ToBToputs § 49
2 raza Ha IMOTPYXEHHOE B
HHUX TeJO.
44/1 3akoH Apxumena. 1 § S1. Yop. 26 (1,2,5,6
3 [ToaroroBuTHCS K 1/p.
45/1 ®ponTanbHas 1 JluHaMOMETD, [loBroputs  §  51.
4 nmaboparopHas  pabota mratuB yHuBep- | 3amaun Ne 430,431
«Omnpenenenue CANBHE,  Mep-
BBITAJIKUBAIOIICH  CHIIBI, N
. . HBIN ITUTHH]IP
JIEHCTBYIOIEH Ha
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MOTPYKEHHOE B (MeH3ypka), Tpy3
KUJKOCTD TEIIO. LJTHHAPHYECKH
U3 CTajiu, TIpy3
HAJIMHIPUYECKU I
U3 AIIOMHHHEBO-
r'0 CIUIaBa, HUTh
46/1 [TnaBanue Tel. 1 § 52. VYmp. 27(1-3
5 3ananue B KOHIE § 52
47/1 [InaBanue cynos. 1
6
48/1 Pemienue 3agau nmo teme 1 [ToBTOPUTH § 52.
7 «IlmaBanue Tem» Bamaun Ne 434, 437.
[ToaroroBuThCS K J/p.
49/1 ®ponTabHas 1 JluHamomerp, [Mosroputs § 51, 52.
8 naboparopras ~ pabota mraTuB yHHBEp- | 3amaum Ne 435, 442
«BprsicHeHne  ycnoBui cambHBI,  Mep-
TTaBaHU Tena B . ’
KUJKOCTIDY HPIH TP
50/1 BosayxomniaBanue 1 § 53, 54. Vup. 28, 29.
9 3ajaHue B KOHIE § 53.
51/2 llosTopenue u 1 [MoBToputs § 51-54.
0 obobuerne TeM 3amaun Ned30, 431, 434,
((ApXI/IMeIIOBa CHJIa», 435. 437. 442
«ITnaBanue Ten» ' '
52/2 Konrtponbnas padora Ned 1
1 «ApxumenoBa cuia.
IlmaBanue Tem»
Pabota u MmomHOCTB. JHeprus. 14
53/1 Mexanndeckasi pabora. 1 § 55. Vmp. 30 (1,2)
Enununp paboThL. 3a7aHre B KOHIIE § 55.
54/2 Mormsocts.  Enunuiier 1 §56. ymp.  31(1,4-6
MOIIHOCTHU. 3aganue B KOHIIE § 5
55/3 DHeprusi. 1 § 66, 67. Ymp. 344
IHorenuunansHas u 3agaun Ne627-629.
KHHETUYIECCKas SHEPTHS.
56/4 IIpeBpamienne  OgHOTO 1 § 68. VYmop. 35. 3anau
BUJIA MEXaHUYECKON Ne634.
SHEPTHH B IPYTOil.
57/5 Kontponbnas padota Ne5 1
«Mexanudeckass pabora.
MouHOCTb. DHEPrus»
58/6 [IpocTeie  MeXaHU3MBI. 1 § 57, 58. 3amaum NeS56
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Prryar. PaBHOBecue cuin
Ha pblyare.

568, 571

59/7 Mowmenrt cuibl. Poryary B §59. 3agaun Ne572-574.
TEXHHUKE, OBITY u 1 TMoAroToBKa K 1/p
pUpoJe.

60/8 ®poHTaNIbHAA Poruar ¢ kpemne- | § 60. IloBropurp § 5S¢
nabopatopHas  pabota 1 HUAMH Uil Tpy- | Yrp. 32
«BbIicHEeHUE  yCIOBHSA 30B, Habop rpy-
pPaBHOBECHSI pblyara» 308 mo 100 r,

JTMHAMOMET]
61/9 brnoxwu. «3o10TOC 1 [ToaBrKHBII u|§ 61, 62. Yop. 33 (1,2,5
IIPaBUJIO» MEXAHUKH HEIOABUKHBIN 3anaHue B KoHIIE § 62.
0JI0KH, Habop
Ipy30B, HUTh, IH-
HAMOMETp,  LITa-
THUB, JTUHEHKA
62/1 I{enTp TsKECTH TETA. 1 § 63. 3agaua: Onpenenut
0 LCHTP TSKCCTH 3aKJIaJIKI
KOBPHKA JJISl MBIIIH, JIHC
KapTOHA.
63/1 VYcnoBus paBHOBeECHs 1 § 64. 3agaun Ne607, 60!
1 TeJl. 611, 314, 615.
64/1 KITJIT upocthix 1 § 65, 3amaun Ne 598-60
2 MEXAHU3MOB MOJTOTOBUTHCS K JI/P.
65/1 @poHTaNbHAS 1 [raTus, ITosTopuTts § 57-65
3 nmaboparopHas  pabora MeXaHHUECKas
«Onpenenenune KII/I npu CKaMbs, BPYCOK ¢
o TbeMe Tena o
HAaKJIOHHOM TIOCKOCTH» KPIOTIKOM,
JIuHelKa, Habop
Ipy30B,
JTMHAMOMET]
66/1 O06o0061enne u 1
4 IOBTOPCHUEC
67/1 Kontponbnast pabora Ne 1
5 6 «toroBas
KOHTpOJIbHAs paboTa»
68/1 Amnanms OLIHOOK 1
6 JIOTTYIIIEHHBIX B

WUTOTOBOM KOHTPOJIBHOU
pabore

KanennapHo-temaTH4eckoe njaHupoBaHue 8 KJjacc.
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Ne | HMara Conep:xanue(TeMa ypoka) Hcnoan3osanue IIpumeuyanue
/1 o0opyaoBaHus
\ TenJioBble siBjieHusi (26 yacoB)
1 Temnosoe nBmxenue. Temneparypa. JlaGopaTopHbIi §1
TEPMOMETpP,  JaT4YHUK
TEMIIEPATyphl
2 Buytpennsis sueprusi. JleMoHCTparms §2, ynp.1
3 Crioco0Obl U3MEHEHUsI BHYTPEHHEHN «3MeHeHue §3, ymp. 2
JHEPIruy Tela. BHYTPEHHEHN
SHEPruu Tela Mpu
TPEHUU U  yAapex:
JATYUK
TEMIIEpPAaTypbl, JIBE
JIOCKH, 1BE
CBHHIIOBBIC mia-
CTUHKH, MOJIOTOK
4 Buasl Teruionepenaun. §4, ymop. 3
TennonpoBOIHOCTH.
5 Kongekius. I/I3Hy‘IeHI/IC. I[eMOHCTpaLII/ISI §5, §6, pr4,5
«[Tormomenue
CBETOBOM DJHEPIUN»:
JBa JaT4hKa TemIie-
paTypsbl, JlaMIIa, JINCT
oemoit wu  uépHOW
OyMmaru, CKOTY
6 KonnuectBo TerioTel. EquHunb! §7, §8, ymp. 6,7
KOJIMUYECTBA TEIJIOTHI. Y IebHAs
TEIIOEMKOCTb.
7 Pacuer xonudecTBa TEIIIOTHI, §9 , ynp.8
He0oOXO0IMMOTO JIJIsl HAarpeBaHUsI Teja
WJTU BBIICTIIEMOTO UM TIPU
OXJIQXKJICHUH.
8 ®ponTanbHas JadopaTopHasi padora | [larunk [ToBTOpUTH §9
Nel. «CpaBHeHHe KOJINYECTB TEeMIIepaTyphl,
TEIJIOTHI IPU CMEIIUBAHUM BO/bI TEPMOMETD,
Pa3Hoi TeMIepaTypbD». KaJIOPUMETD,
MEpHBIN 180200020501 (0)
(MeH3ypKa),
nabopaTopHbIe
CTakaHbl, ropsyas U
X0JI0/IHasl BOJIa
9 YpaBHeHHE TEIJIOBOTO OaaHca. §9,
10 JlabopaTopnasi padora Ne2. Hatuuk  temmepa- | Ne715,716,720,730
«H3mepeHue yeabHOH TYpBl, TEPMOMETD,
TEeNJI0eMKOCTH TBEPAOI0 TeJay. KaJIOpUMETD,

ropdadad HXOJOOdHasA

BOJIa, MEpHBIA IU-
JUHIOp, Tpy3 IU-
JIUHIPUYECKUN c
KPIOYKOM, HUTD,
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SJICKTPOHHBIC BECHI

11 DHeprus ToIMBa. Y IeibHas TeIioTa §10, yop.9
CrOpaHusl.
12 3aKOH COXpaHEHUS U MTPEBPALLEHUS §11, ynp.10
SHEPTUH B MEXaHMUYECKHUX U TEIJIOBBIX
poIiieccax.
13 KonrtpouabHas padora Nel mo teme:
«TenjioBble SIBJIEHHUS.
14 ArperaTHbl€ COCTOSIHUSI BELLIECTBA. §12-14, ynp.11
IInaBnenue u oTBepAEeBaHUE
KPUCTAJUTMYECKUX TEJl.
15 I'paduk nnaBieHus u oTBepAeBaHUS Jemonctpamust Ne 1. | §15, ynp.12
KPUCTAJUIMYECKHUX TEJI. Y IeIbHAs «Onpenenenne
TCIJI0TAa IIJIaBJICHHUA. YHGHBHOI;’I TEILIOTH]
[JIABJICHUS JIbJA»: JaT-
MUK TEMIEPaTyphl,
[KaJJOpUMETpP, COCYA C
TAOIIHUM JIBJIOM, COCY/]I
c BOJIOH, DJIEK-]
TPOHHBIC BECBHI.
lemoncTpammst Ne 2.
«O0pa3oBaHue
[KPUCTAJIIOBY:
MHUKPOCKOII, TPOOHpKa
c HACBIIICHHBIM
[pacTBOpOM
ITBYXPOMOBOKHCIIOTO
AMMOHHS, TPEAMETHOE]
CTEKJIO,  CTEKJISTHHas
rmajouka
16 Pemenue 3agau o teme «lInapnenue
TeI»
17 Hcnapenue u KoHaeHCAIHS. JlemoHCTparms §16-17, ynp.13
HacsllenHsiil 1 HEHACHIEHHBIN Iap. «cnapenue coupTay:
MaT4UK TemIepaTyphl,
MpoOupKa, JI- CTOYKH
Oymaru, PE3UHKH,)
pa3HbIC CITUPTHI
18 Kunenue. Y genbHas Temnora JlemoHCTparus §18,20, ymip.14(2,4),
apooOpa3oBaHus. «W3yuenne mponecca ynp.16(4,5)
KUTICHUS BOJIBI»:
IMaTYnK TeMIepa-|
TYPBI, IITaTUB
[YHUBEPCAJIbHBIM,
KOJ10a CTEKJITHHAS,
CIIUPTOBKA,
IOBapeHHast COJIb
19 BrnaxnocTs Bo3ayxa. CiocoObl Jlatunk temneparypslt| §19, Ne800,803,839

OTIpeJIeIICHUS BIIAYKHOCTH BO3/IyXa.
®poHTanbHas 1aboparopHas pabora
No3 «3mepenne BIaKHOCTH BO3IyXa»

TEPMOMETp, MapJis, CO-
CyJ C BOAOU
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20

Pemenue 3amgad no reme: «ArperaTHbie
COCTOSIHUS BEIIECTBA)

Ne779,787,795,827

21

OOBsicHEHHE arperaTHbIX COCTOSTHUI
BELIECTBA HA OCHOBAHUU aTOMHO-
MOJIEKYJISIPHOTO CTPOCHHUS

Ne864, 867, 838,842

22

JIBurarens BHYTPEHHETO CTOPAHUS

§21,22

23

[TpuHIMIT NEHCTBUS TEIUIOBOU
MamuHebl. [lapoBas TypOuHa.

§23

24

KII/ TermoBoro nBurarens.

§24

25

Pemrenue 3agaud mo reMe «HaxoxxneHue
KIIJI TenmoBoro aBuraTtesnsy

Ne783,794,824

26

KonTpoabHas padora Ne2 no teme:
«/3MeHeHUE arperaTHbIX COCTOSTHUI
BeleCTBAY.

‘ JJleKTpUYeCKHe H JIEeKTPOMarHuTHele sisjienus (314)

27

Onexrpusauus ten. Bzanmonelicteue
3apsUKEHHBIX Tell. J[Ba pona
JIEKTPUUYECKUX 3apsiJIOB. DJIEKTPOCKOII.

§25,Ne892,894,895,
897

28

DIEKTPUYECKOE TIOJIE.

§26,27, yip.19,Ne907

29

JIeTMMOCTb AJIEKTPHUYECKOTO 3apsiia.
OnexktpoH. CTpOEHHE aTOMOB.

§28,29, ynp.20

30

OOBbsICHEHUE AJIEKTPUUECKUX SBJICHUI.

§30,31, Ymp.21

31

Dnekrpruyeckuil Tok. Mcrounuku
ANEKTPUUYECKOTO TOKA. DIEKTpUUYECKas
LIENIb U €€ COCTaBHBIE YACTHU.

§32,33

32

DNEeKTPUUYECKHUI TOK B METaJIJIaX.
JlelicTBUS 2IIEKTPUYECKOTO TOKA.
Hanpasnenune Toka.

§34,35,36, ynp.23(1,2,3)

33

Cuna Toka. AMnepmetp. M3mepenue
CHUJIBI TOKA.

§37, ynp.24

34

®poHTaNbHAA JadopaTopHasi padoTa
Neq. «Coopka djieKTpu4ecKoii nenu u
U3MepeHue CHJIbI TOKA B ee
Pa3JMYHBIX YYaCTKAX».

JlaTumk TOKa, am-
MEpMETP
JBYXITpEIEIbHBIN,
WCTOYHUK TIUTAHUS,
KOMIUIEKT IIPOBOJIOB,
PE3UCTOPBI, KITHOY

§38, ynp.25

35

DneKkTpruyeckoe HanpsikeHue. EnuHuIb
HanpspbkeHud. Bonbtmerp. M3mepenue
HANPSHKEHUS.

§39,40

36

@dpoHTaNbHAs JadopaTopHasi padoTa
NeS. «3MepeHne HANPSIKEHUs Ha
PA3IHYHBIX YYACTKAX IEKTPUUIECKOit
LHenm.

HaTunk Harnps-
JKE€HHUs, BOJIBT METP
JIBYXIpE- JAENbHBIN,
UCTOYHMK IHUTaHUS,
KOMILJIEKT IIPOBO/IOB,
PE3UCTOPBI, KIIIOY

§41,42, yip.26,27

37

DIEeKTpUYECKOe CONPOTUBIIEHUE
MPOBOJHHUKOB. Y IEIBbHOE
conpoTuBieHue. PeoctaTsl.

§43,ymp.28

38

3axon OMa JJi yyacTKa Lenu.

JlemoHCTpanys
«HUccnenona- HHUE

§44, ynp.29(4-7)
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BaBUCHUMO CTH CHIJIB]
TOKa B IIPOBOJHUKEC OT|
HAIIPSDKCHUS): OAaTUYUK|

TOKa, JAaT4YuK  Ha-
MpsDKEHUsI, PE3UCTOD,
peocTar, HUCTOYHUK
MATAaHUS,  KOMILIEKT|

MMPOBOAOB, KJIHOY

39 Pemenue 3amay o reme: «3axkox Oma. 1055,1056,1066
Boruucnenue conpoTuBiaeHus
MTPOBOTHUKOBY
40 dpoHTaNbHAA JadopaTopHas padora | JlaTuuk TOKa, | §46, ynp.30(1,2,4)
Ne6 «PerynupoBanue CHJIbI TOKA peocrar, HCTOYHUK
peocTaTom» MUTAHUS, KOMIUICKT
MIPOBOJIOB, KITIOY
41 ®@pouTanbHas JadopaTopHas padora | Hatuuk Toka, maruuk | §47, ynp.31
Ne7 «Onpenesienne cOnpoTUBJICHUSA HanpsHKCHUs,
NMPOBOAHMKA IPU OMOIUH aMIICPMETP .
amIepMerpa M BOJIbTMETPa» ABYXIIpCACTBHBIN,
BOJIBTMETP
JABYXIIPCACIbHDBIN,
pPE3UCTOPBI, HWCTOUYHUK
IUuTaHuAd, KOMIUJICKT
IIPOBOJIOB, KJIHOY
42 ITocnenoBaTenbrHOE COCTUHEHUE JlaTuuk TOKa, maTumk §48, ynp.31(1,3,4)
MIPOBOIHUKOB. HaIpsiKe HUS,
aAMIIePMET]
IBYXITPEAEIbHbIN,
BOJIBTMETP
MBYXITPEAETbHBIN,
[PE3UCTOPBI, HCTOYHHK
MATAHUS,  KOMIUJIEKT|
[POBOJIOB, KIIIOY
43 [TapannensHOE coeAMHEHKE JlaTunik TOKa, maTumk §49, ynp.33(4,5)
MIPOBOIHUKOB. HATPSKEHUS,
aMIIepMET]
MBYXIIPEAEIbHBIM,
BOJIBTMETP
BYXIPEAEIbHBIM,
[PE3UCTOPBI, HCTOYHHK
MUTaHUS,  KOMILICKT|
MPOBOJIOB, KIIIOY
44 O6o6maromuii ypok mo teme «Cumna §32-43 mosTopenue,
TOKa, HANPSHKCHUE W COMPOTHUBIICHUE Nel057,1061,1077,
TIPOBOTHUKA 1082,1112,1118
45 KonTtpoabHnas padora Ne3 «Cuiia
TOKA, HANIPSIZKEHUe M CONPOTHBJICHUE
NMPOBOTHUKA»
46 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO §51,52, ynp.34(1,2)
ToKa. EnuHuIe! paboTsl
AIEKTPUIECKOTO TOKA IPUMEHIEMbIE Ha
MIPAKTHKE.
47 dpoHTaNbHAs JabopaTopHas padora | JlaTumk TOKa, §52, Ne1150,1152,1156
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Ne8«HM3mMepeHre MOIIIHOCTH U PadOThI
TOKA B YJIEKTPUYECKOM JIaMIIe).

JTaTYNK
HaINpsLKEHUS,
aMIIepMETP
JIBYXITPEIEIbHBIN,
BOJIETMETP
JIBYXITPEIEIbHBIN,
JIaMII0YKa, UCTOYHHK
MMATAaHUS, KOMIJIEKT
MPOBOJIOB, KJIFOY

48 HarpeBanue npoBOTHUKOB §53, 55,56, ynp.37(1-3)
AIEKTPUIECKUM TOKOM. 3aKkoH J[oyris
— Jlenua. Jlamna HakaJIMBaHUS.
DNEeKTpUYECKUE HarpeBaTeIbHbIC
npubopsl. KopoTkoe 3aMbIkaHue.
[Ipenoxpanurenmu.
49 Konnencarop. §54, ynp.38
50 Pemenue 3amau. Ne1947-1949
o1 KonTtpoabHnas pa6ora Ned « Pabora n
MOIIHOCTH YJIEKTPHYECKOT0 TOKA.
3akon [xkoyns-Jlenuay.
52 MarnuTtHo€ 1noJje ToKa. §57,58, ynp.40
53 OJIEKTPOMArHUATHI U UX IPUMEHEHHE. §59, ymp.41
o4 ®ponTaNbHAA JadopaTopHasi §60
pabora Ne9 «Coopka
3JIEKTPOMATHHUTA M UCTILITAHHUE €ro
JelcTBUAY.
55 [TocTrossHHBIC MarHUTHEL. MarauTHOE JleMoHCTpaLyma §61
T0JIe TOCTOSTHHBIX MarHUTOB. «H3mepenne noJist
IIOCTOSAHHOT'O
MarHurTa»$. JaTYUK
MAar"gvuTHOTO II0JIA, IIO-
CTOSIH HBII MarHHT IO-
JIOCOBOM
56 MaruauTHOe 1oJie 3eMJId. Jaruuk  marauTHOrO | §62
ooy, 10 CTOAHHBIM
MarHurt HOHOCOBOﬁ,
JIMHEeWKa
HN3MCPUTCIIbHAA
57 JleicTBMe MarHUTHOTO TOJISI Ha JlemMoHCTparus
MIPOBOJHHK C TOKOM. DIIEKTPUIECKUIT «3mepenue
JABUT'aTCJIb (I)I)OHTaJIbHaH MaArdHUTHOI'O oJasd
Jaboparopuas padora Ne9«M3y4yenue | pokpyr NpoOBOIHHUKA
JIEKTPUYECKOT0 IBUTATEJIA C TOKOMY». JaT4uK
MOCTOSIHHOTO TOKA (Ha MOJIEJIH)». MAarHMTHOIO  IIOJIA,
JIBa INTaTUBa, KOM-
TJICKT MIPOBOJIOB,
HUCTOYHUK TOKa,
KITIOY
‘ CaetoBble siBjaeHus ( 104)
58 Ucrounuku cBera. Pacipoctpanenne  |(QcseTuTeNb §63, ynp.44

CBETa.

C HMCTOYHUKOM CBETa
Ha 3,5 B, HCTOYHHK

MUTaHUA, KOMIIJICKT
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MPOBOJIOB,  IIEJeBast
imuagparma
59 Ortpaxenue cBera. 3aKOHbI OTpaxeHusi (OCBETUTENb c | §64,65,Ne1305-1307
CBeTA. MCTOYHUKOM CBe- Ta
Ha 3,5 B, ucrounux
[MUTA-HUS, KOMIUICKT
MMPOBOJIOB,  IIEJeBas
muagparma, TOIYIIU-
MUHIpP, TUTAHIIET Ha
[JIOTHOM  JIUCTE C
KPYTOBBIM
TPAHCIIOPTUPOM
60 [Tnockoe 3epkaino. M3o0paxeHue B §66, ynp.46(1,3,4)
TIJIOCKOM 3€pKaJie.
61 [Ipenomnenue cBera. 3aKoH OcBetuTenb c | §67, ynp.47(1-3)
MIPEJIOMJIICHUSI. MCTOYHUKOM CBe- Ta
Ha 3,5 B, ucrounux
IMUTAHHUS, KOMIUICKT
MPOBOJIOB,  IIEJeBas
muadparma, MOITYIU-
MUHApP, TUTAHIIET Ha
[JIOTHOM  JIUCTE C
KPYTOBBIM
TPAHCIIOPTHPOM
62 JInnsel. OnTHyecKas CUia JIMH3HI. §68, ynp.48
63 N3o0paxeHus1, 1aBaeMbIe JIMH30M. §69, ynp.49
64 @pouTaNbHAN JadopaTopHasi padoTa | OceeTHUTEND C §68,69
Nell. HMCTOYHHKOM CBETa
«ITonyyeHue u300paxkeHus Npu Ha 3,5 B, HCTOUHMK
IIOMOIIH JTHH3bD). MMATaHUS], KOMIUIEKT
MIPOBO/JIOB, IIIe-
neBas auadparma,
JKpaH CTaJIbHOM,
HaIPaBIIAOIIAs C
U3MEPUTEIBHON
HIKAJIOH, COOH-
parolye JUH3HI,
pacceuBaroIas
JIMH3a, ClIan
«Mogenb npen-
MeETa» B peurepe
5 I'na3 u 3penue. biuzopykocts 1 §70
JaIbHO30pKOCTh. OUKH.
66 Pemenue 3amau. §67-69
67 Kontpoabnasi padora NeS «
HToroBasi KOHTPOJIbHasi paboTa»
‘ IHoBTOopenue (149)
68 AHanu3 ommO0K JONYIICHHBIH B

UTOTOBOM KOHTPOJIBHOMN paboTe
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TemaTuueckoe INIAHHPOBAHME ¢ YKa3aHUEM KOJIHYECTBA YaC0B, 0OTBOAUMBIX

Ha 0CBOEHME Ka:K10H TeMbI
no ¢usuke B 9 kimacce (2 yaca B Henento, Bcero 66 yacos, yueOHuk: A.B.I1éppimkuH,

E.M.I'yTHUK)
Tema ypoka ° Hara Jlomannee 3agaHue
& HpPOBEIEHHS
% E g [Inan | dakr

z -
3AKOHbI 23
B3AMMOJIECTBUA U
JABMXEHIMA TEJI.

1/1 MarepuanbHast Touka. Cucrema | 1 §1, ynp1(2,4)
orcu€ra. Mucrpykrax no Th

2/2 [lepememienue. 1 8§82, ynp2(1,2),

33 OmnpeneneHre KOOPAUHATHI 1 §3, ynp3(1)
JIBHDKYIIIETOCS TeJa.

4/4 [epemerienue npu 1 §4, ynp4
NPSIMOJIMHEHHOM PaBHOMEPHOM
JIBHDKCHUU.

5/5 [TpsimosnHeitHOE 1 §5, ynp5(2,3)
PaBHOYCKOPEHHOE JIBHYKECHHE.

Yckopenue.

6/6 CKOpOCTh MPSIMOJIMHEHHOTO 1 §6, ynp6(4,5)
PaBHOYCKOPEHHOT'O JIBUIKCHHSI.

I'padux cKOpOCTH.

717 [lepemermenue mpu 1 §7,ynp7(1,2)
MIPSAMOJIMHETHOM
PaBHOYCKOPEHHOM JIBU)KCHHH.

8/8 [Mepemernenue mpu 1 §8, ynp8(1),
MIPSAMOJIMHEHOM noaroToBUTb
PaBHOYCKOPEHHOM JIBUKCHUH nabopaTopHyto
0e3 HaYaJIbHOW CKOPOCTH. paboTy Ne1

9/9 JIaboparophas padota Nel 1 §8-n, ynp8(2)
«HMccnenoBanue
PaBHOYCKOPEHHOT'O JIBUYKCHHSI
0e3 HayaJIbHON CKOPOCTH.

Tema ypoxka ° Hara JlomaiiHee 3a1anue
& HpOBEIEHHS
e E § [lnan | ®akr

2 2 &

10/10 | OTHOCUTENBLHOCTD IBUXKCHUSI. 1 §9, ynp9(1-4)

11/11 | NHepuuanbHbIe CUCTEMBI 1 §10, ynp10,
orcuéra. [1epBrrii 3aKoH Ne118-P, Ne55
Hprorona

12/12 | Bropoii 3axoH HproTOHA. 1 8§11, ynp11(2,4)

13/13 | Tperuii 3axon HproToHA. 1 8§12, ynp12(2,3)

14/14 | CBoOOAHOE Na/ICHHE TEL. 1 §§13, ynp13(1,3),
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noar.
K na6. pab. Ne2

15/15 | dswxenue Tena, GpOLIEHHOTO 1 n. §14, ynp14
BEpTUKaIIbHO BBEpX. HeBecomMoCTh. pa60Ta Ne2,
Jlaboparopnas pabora Ne2
«3mepenne ycKopeHust
CBOOOJHOTO MaZCHUS.

16/16 | 3akoH BCEMUpPHOTO TATOTeHUs. | 1 §15 ynp15(3,4),

Ne171-P

17/17 | Yckopenue cBOOOIHOTO 1 §16 Yupl16(2), ato
NaJieHus1 Ha 3eMJie U IPYTUuxX 1. Nel176,173-P
HEOECHBIX TeNax.

18/18 | IIpsimonuHeliHOE U 1 §§17,18,
KPUBOJIMHEWHOE JIBI)KCHHE. ynp17(1,2),
JIBYOKEHHE Tella 0 OKPYKHOCTH ynp18(1)

C MOCTOSTHHOM 110 MOYJTIO
CKOPOCTBIO.

19/19 | Pemienue 3aay. 1 Yupl8(4,5)

20/20 | Ummynbe Tena. 3akoH 1 §20, ynp20(2)
COXpaHCHHS UMITYJIbCA.

21/21 | PeaktuBHOE nBWxeHue. Pakersl. | 1 §21, ynp21(1,2)

22/22 | BeIBO 3aKOHA COXPAHEHUS 1 §22, ynp. 22 (2)
MEXaHUYECKON IHEPTrUun

23/23 | KoutponbHas padota Nel 1 [TpoBeps ceds cTp.
«3aKOHBI B3aMMOJICHCTBUS U 96
JIBVDKCHUS TEJI.

MEXAHUYECKUE 12
KOJIEBAHUA U BOJIHBI.
3BVYK.

24/1 | KonebatenbHOE IBUKEHUE. 1 §23, ynp. 23 (1,3)
CB00o1HBIE KOJIEOAHHUS.

25/2 | BenuuuHbl, xapaktepusytomue | 1 §§24, 25,
KoJieOaTenbHOE IBUKCHUE. ynp24(3,5), noar.
["apMOHMYECKHE KOIEeOaHUs!. J1ab. pab Ne3

26/3 | Jlaboparopnas pabota No3 1 Pa6ota Ne3,
«HMccrnenoBanne 3aBUCUMOCTH ynp24(6), TOBT
MEPUOJIa ¥ YaCTOThI CBOOOTHBIX §§23-25
KOJIeOaHUN MaTEMaTUYECKOTO
MasiTHHKA OT €r0 JIJTHHBIY.

Tema ypoxka ° Hara Jomaminee 3ananue
. g pPOBE/ICHHS
g 2 g2 | IInan | @akr
> S g
Z SR

27/4 | 3aryxaromue KoneOaHusl. 1 §26, ynp25(1)
BrinyxaeHHble KosebaHusl.

28/5 | Pe3oHanc. 1 §27, ynp26

29/6 | PacmipocTtpanenue Konebanuii B | 1 §28
cpene. BonHsl.

30/7 | dnuna Bosabl. CKOPOCTH 1 §29, ynp27(1-3)
pacnpocTpaHeHus BOJH.

31/8 | Mcrounuku 3ByKa. 3BYKOBBIC 1 §30
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KOJICOaHU.

32/9 | Beicora, TeMOp ¥ TPOMKOCTb 1 §31, ynp29
3BYKA.

33/10 | PacnpocTpaHeHus 3ByKa. 1 §32, ynp30(1-3)
3BYKOBBIC BOJIHBI.

34/11 | OtpakeHue 3ByKa. 3ByKOBOM 1 §33, utoru rn. cTp.
pEe30HaHC. 42-43

35/12 | KourposbHast pabota Ne3 1 nposepb cebsi CTp.
«MexaHndeckue KoneOaHus u 144
BOJIHBL. 3BYK.

OJIEKTPOMATHUTHOE 16
ITOJIE.

36/1 | MarauTHOe moie. 1 §34, ynp31(1,2)

37/2 | Hampasiienue ToKa u 1 §35, ynp. 32
HAaIpaBJICHUE JTMHUH ero Ne8396)r)e)x)-P
MarHMTHOTO TOJIS.

38/3 | OOHapyxeHHEe MArHUTHOTO 1 §36, ynp. 33 (1)
T0JIsI 10 €r0 JACHCTBHIO Ha
aNeKTpudecKkuii Tok. IIpaBumno
JIEBOU PYKH.

39/4 | NUunyKuusi MarHUTHOTO TOJISL. 1 §§37,38, ynp. 34
MarauTHbIN TOTOK.

40/5 | SIBneHus 3JIEKTPOMArHUTHOM 1 §39, ynp. 36
WHIYKIIH.

41/6 | JlabopaTtopHas pabora Ned 1 Pabora Ne4, n-§§38-
«3yuenue sBieHus 39
AIIEKTPOMATHUTHOM UHTYKITHH.

42/7 | HampaBnenue uHAyKIIMOHHOTO | 1 8§40, ynp. 37
toka. [TpaBmiio Jlenna.

43/8 | SIBneHue CAMOMHIYKITHH. 1 8§41, ynp38

44/9 | Tlonydenue u nepeaaya 1 8§42, ynp39
MEPEMEHHOT0 JIEKTPHYECKOTO
ToKa. TpanchopmaTtop

45/10 | DraekTpOMarHUTHOE TMOJIE. 1 88§43, 44, ynp. 41
DJIeKTPOMarHUTHBIC BOJIHBI. (1,2)

46/11 | KonebGarenbHbIi KOHTYP. 1 8§45, ynp. 42
[Tony4yeHue 35€KTpOMarHUTHBIX
KOJIeOaHMIA.

Tema ypoxka ° Hara JlomamiHee 3a1anue
[a]
s % pPOBE/ICHHS
g 2 g2 | IInan | ®akr
> S g

Z SR

47/12 | TIpMHIMIIBI PaMOCBA3H U 1 §46, ynp. 43
TCICBUACHUA

48/13 | DrnexTpoMarHuTHas PUPOIA 1 §47
CBETA.

49/14 | lpenomnenue cera. Ousnueckuii | 1 §§48, 49, ynp.
CMBICII TTOKA3aTelIs IPEIOMIICHHS. 44(1-3)
Hucnepcus ceera. [{Bera ten.

50/15 | Tumnsl ONTHYECKUX CIIEKTPOB. 1 §50
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51/16 | IormomeHune u ucmyckanue ceera | 1 §51, utorn rn.
atomamu. [Ipoucxoxnenue cTp.216, npoBepb
JINHEWYATBIX CIEKTPOB. cebs cTp. 218
CTPOEHUE ATOMA U 11
ATOMHOI'O SAJIPA..

52/1 | PangumoaktuBHOCTH. Moenu 1 §52
aTOMOB.

53/2 | PapnoaktuBHbie npeBpamieHus | 1 §53, ynp46(1-4)
aTOMHBIX sIIIEp.

54/3 | DkcniepUMEHTAIbHBIC METOIbI 1 §54, pabota Ne5
HCCIICIOBAHMS YACTHII.

JIaboparopHast pabota Ne 5
«M3mepeHne ecTeCTBEHHOTO
paauanuoHHoro poHa
JI03UMETPOM»

55/4 | OTKpbITHE IPOTOHA U 1 §55
HEWUTpOHA.

56/5 | CocraB aTOMHOTO sIpa. 1 §56, ynp. 48(1-4)
S nepHble CUIIBL..

57/6 | Dueprus ces3u. Jedekt macc. 1 §57, noar nab pab

Ne6

58/7 | denenue siaep ypana. Ilennast 1 §58, pabota Ne6
peakuus. JlaboparopHas pabota
Ne6«M3yuenue neneHus sapa
aToma ypasa 1o ¢ororpapuun
TPEKOBY.

59/8 | SlmepHblit peakTop. 1 §§59, 60, 3.
[IpeoOpa3oBaHue BHyTpeHHEH CTp.255
SHEPTHUH SEP B AICKTPUUECKYIO
SHEPrur0. ATOMHAsI SJHEPreTHKa.

60/9 | buonoruveckoe aeicTBHE 1 §61
paauanuu. 3aKoH
paI0aKTHBHOTO pacraja.

61/10 | TepmosiepHas peaKIys. 1 §62, ato
JlaboparopHas pabota Ne7 noBonbITHO
«M3ydyeHue TpeKoB 3apsHKEHHBIX CTp.264, utoru rn.
YaCTHI[ 110 TOTOBBIM CTp. 265
¢dororpadusim».

Tema ypoxka ° Hara JlomaiiHee 3a1anue
= HpOBEIEHHS
m
% % § [lnan | ®axr

Z N T

62/11 | KouTponbHas padoTta Ne3 1 MpoBepb cebsa cTp.
«CTpoeHne aToMa U aTOMHOTO 267
sapa. Vicrione3oBaHue SHEPTrUM
ATOMHBIX sIJIEp.»

CTtpoeHue 1 IBOTIOLHUA 4
BcenenHnoi.
63/1 | Cocrag, cTpoeHHE U 1 §63

npoucxoxaeHue CoJIHeUHOU
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CHUCTEMBI

64/2 | Bonbiye IaHETHI U MaJIbIe §64, §65
Tena COMHEeYHON CUCTEMBI

65/3 | CtpoeHue, U3nydeHUE U §66
somonus ConHIla u 38E31

66/4 | CtpoeHue U 3BOIIOIHS §67

Bcenennoi
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TOUKA !'POCTA PHBMIA

Humepnem-pecypceol:
1.bubnunoreka — Bce no npenmery «dusukay. — Pexxum gocryna: http://www.proshkolu.ru
2.BuneoomnsiTel Ha ypokax. — Peskum mocryma: http://fizika-class.narod.ru

3.Enunas koiuiekuusi 1UQPOBBIX 00pa3oBaTelibHBIX pecypcoB. — Pexum pocryma: http://school-
collection.edu.ru

4 MHTepecHbie MaTepUasbl K ypokaM (GU3HUKHU 110 TeMaM; TECThI [0 TEMaM; HATJISTHbIC TIOCOOHS K ypOKaM.
— Pexxum noctyna: http://class-fizika.narod.ru

5. lludpossie oOpa3oBarenbHbIe pecypehl. — Pesxxum goctyna: http://www.openclass.ru

6. DJeKTpOHHbIC y4eOHUKH 10 pusuke. — Pexxum mocryma: http://www.fizika.ru



http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/

TOUKA !'POCTA PUHMKA

MynuunagsHoe 001eo0pa3oBaTeaIbHOE OFOHKETHOS YUPEKICHHE
Cpennsist 001meodpa3zoBaTeNbHas mIKoia ceyia A63aHOBO
MyHUIIMNIaIEHOTO pailoHa 3UaHYYPUHCKUN palioH
PecnyOnuku bamkoprocran

CornacoBana IIMO ecTecTBEHHBIX YTBepxkaa JupeKkTop
Hayk MOBY COIII c. A63anoBo MOBY COIII ¢c. A63anoBO
------------------ 2023 ron ---m memmm----- 2023 TOA
[Ipencenarens:

bynaracosa C. A.

Pabouas mporpamma o ¢pusuke
B 7-9 xnaccax
Ha 2023-2024 yueOHbIii Tof

Vuurens: XacaeB AiipaT XacaHOBUY



TOUKA \fpocm PHBIRA



