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IHHOACHUTEJIBHASA 3AIINCKA.

PaGouass mnporpamma ecTeCTBEHHOHAy4YHOM HAMpaBICHHOCTH I10 ¢busuke ¢
MCIOJIb30BaHNEM 000pymoBaHus IeHTpa «Touku poctay it 7-9 KIaccoB OCHOBHOM IIKOJIBI
cocTaBjieHa U pa3paboTaHa B COOTBETCTBUHU C:

*  ®enepanbHbiM 3akoHOM OT 29.12.2012 Ne 273-®3 (pea. ot 31.07.2020) «O6
obOpazoBanuu B Poccuiickoii ®enepanuu» (¢ W3M. U JOM., BCTYI. B CHIYy C
01.09.2020);

* TpeboBanusME DenepaabHOr0 rocyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa

OCHOBHOTO 0011er0 00pa3oBanus (yTB. MpUKa3oM MHUHUCTEPCTBA 0Opa30BaHUs U
Hayku Poccutickoit ®deneparuun ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

* Ilacnoprom HanuMoHanbHOrO npoekra «O0pasoBanue» (yB. npe3uauymom Cosera
pu IIpesunente PO 1o crpaternueckoMy pasBUTHIO U HALIMOHAIBHBIM IIPOEKTaM,
poTokot ot 24.12.2018 Ne 16);
* TocymapctBennout  mporpammor  Poccumiickoit ~ @enepaunn  «Pa3Butue
oOpazoBanus» (yTB. [ToctanoBnenuem [IpaButensctBa PO ot 26.12.2017 Ne 1642
(pen. ot 22.02.2021) «OO6 yTBEpXKACHUH TOCYAAPCTBEHHOW MPOrPaMMBbI
Poccuiickoit @enepanuu «Pa3zButie 00pa3oBaHus;
* ABTOPCKOW IMPOrpaMMON OCHOBHOTO 00mmiero oOpa3zoBanus 1o ¢usuke it 7-9
knaccoB (A. B. Iépeiukun, H.B. ®unonosuy, EM.I'ytauk, M., «poda», 2015
r.);
*  y4eOHBIM IUIAHOM U OCHOBHOM oOpa3oBaTensHoi nporpaMmmel OOO MBOY COIII
c. Horoe JlemkuHO;
* MeronuyeckuMU PEKOMEHJAIUSAMU IO CO3/aHUuI0 M (QYHKIMOHUPOBAHUIO B
00111€00pa30BaTENIbHBIX OpPraHU3alMsIX, PACIOJIOKEHHBIX B CEIbCKOM MECTHOCTH H
MajblX TOpOAax, LEHTPOB OOpa30BaHMsI €CTECTBEHHOHAYYHOW M TEXHOJIOTHYECKON
HarnpaBieHHocTell («Touka pocray) (YTBepxkaeHbl MUHHUCTEPCTBOM MPOCBEIICHUS
Poccuiickoit ®eneparnu ot 25.11.2022 Ne TB-2610/02).
Pabouas nporpamma peanusyercsa B yueOHuKkax A. B. Ilepoiukuna «®usuka 7 kimacey,
«Puszuka 8 knacey, «Pusuka 9 knace» cucremsl «Beptukanb» Ileppimkun A. B., yueOHuk
It 001Ie00pa3oBaTeNbHBIX yIeOHBIX 3aBeeHnid. M.: [Ipoda, 2022

[Tporpamma ompeneNnsieT CoAepKaHue H CTPYKTYpy  y4eOHOTrO
MaTepuana, moclie0BaTeIbHOCTh €r0 U3YUeHHUS, TyTH (POPMUPOBAHUS CUCTEMBI 3HAHUM, YMEHUN
Y CIIOCOOO0B JESITENLHOCTH, PA3BUTHS, BOCITUTAHUS U COITMAIN3AIINN YUAIIHXCS.

Co3zmanme meHTtpa «Touka pocTa» mpeanosaraeT pa3BUTHE 00pa30BaTEIbHOMN
nHQpacTpyKTypsl 0011e00pa3oBaTeIbHON  OpraHM3alMi, B TOM YHCJIE OCHAIICHHE
00111e00pa30BaTeIbHON OpraHU3AIIH:

1. oGopynoBanuem, cpeAcTBaMH OOYyYEHHUS W BOCHHUTAHUS JUIS HM3ydeHUs (B TOM 4YHCIE
HKCHEPUMEHTAIBHOI0) MPEIMETOB, KYPCOB, AUCHUIUIMH (MOAYNEl) ecTeCTBEeHHOHAYYHOMH
HANpaBICHHOCTH TIPU PEANTH3alUU OCHOBHBIX 00II€00pa30BaTENbHBIX MPOTPaMM U
JIOTIOTHUTENBHBIX 00I1€00pa30BaTENbHBIX MPOTPaMM, B TOM YHCIE AJIS PaCIIUPEHUS
cojiepkanust yaeOHoro npeamera «Pu3ukay;



2. obopynoBaHHEM, cpelCcTBaMH OOyuYeHHs] M BOCIUTAHHS Ui pealu3alud MPOrpaMm
JOMOTHUTEIBHOTO 00pa30BaHUs €CTECTBEHHOHAYYHOI HAIIPaBICHHOCTEH;
3. KOMIbIOTEPHBIM U UHBIM 000PYIOBAHUEM.

[IpodunbHbIA KOMIUIEKT 00OpymoBaHus obOecrneunBaeT 3()PEKTUBHOE ITOCTHIKCHHE
00pa30BaTEeNbHBIX PE3YJIBTATOB OOYYAOIIMMHUCA TIO TpPOTpaMMaM eCTECTBCHHOHAYYHOM
HaIpPaBJIIEHHOCTH, BO3MOXKHOCTh YIITYOJIEHHOTO HM3y4EHHS OTACIBHBIX MPEAMETOB, B TOM
quciae Uil GOPMHUPOBAHUST M300PETATENBCKOTO, KPEaTUBHOIO, KPUTHUYECKOTO MBIIUICHUS,
pa3BuTHs ~ (YHKIMOHAJIBHOH TPAMOTHOCTH Yy  OOydYarommxcs, B TOM  YHCIC
€CTeCTBEHHOHAYYHOH W MaTeMaTHUECKOM.

DKCIIEpUMEHT SIBJISIETCSI HICTOUHUKOM 3HAHWN M KPUTEPHEM UX MCTUHHOCTH B HAyKe.
Konnenmusi coBpeMeHHOT0 00pa30BaHUs MOAPAa3yMEBAET, YTO B y4eOHOM JKCIEPHUMEHTE
BEAYILIYIO POJIb JOJDKEH 3aHATh CAMOCTOSITENbHBIA HMCCIEAOBATEIbCKUN YYCHUYECKUI
skcriepuMeHT. COBpeMEHHbIE IKCIEPUMEHTAIbHBIE UCCIEIOBAaHUS M0 (PU3UKE YKE TPYAHO
MpeICTaBUTh 0€3 UCIOIB30BAHUS HE TOJIBKO aHAIOTOBBIX, HO M IU(MPOBBIX U3MEPHUTEIbHBIX
prbopoB. B denepaibHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHAapTe (Hajiee —
®I'OC) nmpomnucaHo, YTO OJTHUM U3 YHHMBEpPCalIbHBIX Y4eOHbIX AeiicTBuil (nanee — YV /1),
MpHOOPETaeMBIX YYalIUMUCS, AODKHO CTaTh yMEHHE «IIPOBEICHHS OIbBITOB, MPOCTHIX
AKCIIEPUMEHTAJILHBIX UCCIIEIOBAHUM, MPSIMBIX U KOCBEHHBIX M3MEPEHHI C HCIIONIb30BAaHHEM
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOBY.

Y4eOHbIil 3KCIEpUMEHT 10 (U3MKE, TPOBOJAUMBIN Ha TPaTUIIMOHHOM 000pyI0BaHUU
(6e3 mpumeHeHus UGPOBBIX JTAOOPATOPHI), HE MOXKET B ITOJTHOW MEpe 00ECIIEYUTh pelIeHUe
Bcex 00pa3oBaTeNbHbIX 33/1a4 B COBpeMEHHOM 1ikoe. CIoKUBIIAsCS CUTYyaIHs 00yCIIOBIeHA
CYIIECTBOBAHUEM psifia MPoOIIeM:

¢ TpamWIIMOHHOEC MIKOJBHOC 06OPYJIOBaHI/I€ H3-3a OrpaHUYCHUSA TCXHUUYCCKHX
BO3MOKHOCTEH HE MO3BOISET MMPOBOAUTH MHOT'UC KOJIMYCCTBCHHBIC NCCIICIOBAHUA;

® JIINTCIBHOCTh ITPOBCIACHUA (1)I/ISI/I‘ICCKI/IX HCCIICIOBAHUM HE Bcerna CorynacyeTrcsa C
JJIIUTCIIBHOCTBIO y‘Ie6HBIX SaHHTHﬁ;

® BO3MOJKHOCTb IPOBEJIEHUS MHOTMX (PU3NYECKUX HCCIIEJOBAHUN OTrpaHUYUBAETCS

TpeOOBaHUSAMU TEXHUKH O€30IaCHOCTH U JIp.

[Mudposas naboparopusi KapAMHAIBHBIM 00pa30M U3MEHSET METOJAUKY U COJIepKaHHe
HKCHEPUMEHTAIBHOMN EATEIbHOCTH M MOMOTaeT PELINTh BBIICNIEPEUUCICHHBIE TPOOJIEMBI.
HIupoxuii ciekTp HUQPPOBBIX TATYNKOB MO3BOJSET YUAIIUMCS 3HAKOMHUTBHCS C TapaMeTpamMu
(bU3MYECKOTO SKCIIEpUMEHTA HE TOJIbKO Ha KaYeCTBEHHOM, HO M Ha KOJINYECTBEHHOM YPOBHE.

C nomorsio nudpoBoii 1a60paTopruy MOKHO MTPOBOAUTD JTUTEIBHBIA SKCIIEPUMEHT JIaXkKe B
OTCYTCTBHH 3KcTiepuMeHTaTopa. [Ipu 3ToM u3MepseMble TaHHbBIE U pe3yJIbTaThl UX 00paboTKH
0TOOpaXkaroTCsl HEMOCPEICTBEHHO Ha KpaHE KOMIIBIOTEPA.

B mponecce GpopMupoBaHus dKCEPUMEHTATBHBIX YMEHUU MO (PU3UKE YYAINUUCS YUUTCS
MPEICTaBIATh HHPOPMAIIHIO 00 UCCIEOBAHUN B YETHIPEX BUAAX:

¢ B Bep6aJ'ILHOMI OIMUCBIBATH OKCIICPUMCHT, CO3daBaTb CJIIOBECCHYIO MOJCIIb
OKCIICPUMCHTA, (I)I/IKCI/IpOBaTB BHUMAaHHUC Ha HU3MCPACMBIX (I)I/ISI/I‘-ICCKI/IX BCINYHUHAX,
TCPMUHOJIOTUH,

® B TaOJUYHOM: 3aIOJHATH TAONMIIBI JTAHHBIX, JISKAIIMX B OCHOBE ITOCTPOCHUS
rpadgukoB (IpU 3TOM Yy YYAIIUXCS BO3HHMKAET TMEPBUYHOE MPEACTABJICHHE O MaciTadax
BEJINYMH);



® B rpapuuecKoM: CTPOUTH I'padUKH MO TAOJIUYHBIM IaHHBIM, YTO MTO3BOJISIET IEPEUTH
K BBIJBM)KCHHIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTU MEX Ay (GU3NYECKUMU BEIMUYMHAMU (TIPU
STOM Y4YUTENb MOKA3bIBACT MPEUMYLIECTBO B BU3YAIM3AIlMH 3aBUCUMOCTEH MEXIy BeJH-
YUHAMHM, HATJITHOCTh U MHOTOMEPHOCTH);

® B AHAIUTUYECKOM (B BHJE MaTeMaTUYECKUX YpaBHEHUM): MPUBOJUTH

MaTEMaTHYECKOE ONHMCAHWE B3aUMOCBSI3M (PU3MYECKUX BEIMYMH, MATEMAaTHUUYECKOE

00001IIeHNE TTOTYICHHBIX PE3yJIbTATOB.

[Tepexon K KaXAOMY 3TaIy MPEACTaBICHUS HHPOPMAIMH 3aHUMAET JOCTATOYHO OOJBIION
MIPOMEXYTOK BpeMeHHU. be3ycinoBHo, B 7—9 Kimaccax 3TOT mpolecC HeoOXOoIuM, HO B CTapIIuX
KJIaccax 3TO BpeMs MOXXHO ObUTO ObI OTBECTH Ha pelieHue 0oJiee BaXKHBIX 3a1ad. B aTom 1uiaHe
nudpoBbIie Ta00PATOPUH MO3BOJISIOT CYIIECTBEHHO YIKOHOMHUTH BPEMSI, KOTOPOE MOXKHO IMOTPATUTh
Ha (opMHpOBAHUE HCCIICIOBATCILCKIX YMEHHUH YUYalIUXCs, BBIPAKAIOIMIUXCS B CICAYIONUX
JIEUCTBUAX

e ompeneneHue mpoOIeMsl;

® [I0CTAaHOBKA MCCJIEIOBATEIbCKOM 3a/1auu;

® UIAHUPOBAHME PEILICHUS 3a]auu;

® [IOCTPOEHUE MOJIEIIEH;

® BBIJIBHKEHUE TUIIOTE3;

® HKCIIEPUMEHTAJIbHASI POBEPKA TUIIOTE3;

® aHalu3 JAHHBIX SKCIIEPUMEHTOB WU HAOJIIOACHHIA;
® (hopmynupoBaHUE BHIBOJIOB.

[Tocnennune roapl y ywammxcs HaOMIOMaeTcss HHU3Kas MOTHBALMS —H3YUYCHHS
€CTECTBEHHOHAYYHBIX IUCIMIUIUH U, KakK CIEACTBHE, MaJeHHe KadecTBa OOpa30BaHMUS.
Hudposoe yuebHOE 000pyAOBaHNE MO3BOJISET YUAIIUMCS O3HAKOMHUTHCS C COBPEMEHHBIMHU
METOJIaMU HCCIIEeIOBaHUS, TPUMEHSIEMbIMHU B HayKe, a YUUTEII0 — MPUMEHSTh Ha IPAKTHKE
COBPEMEHHBIE TE€IarOTUYeCKre TeXHOIOTUU. [103TOMY TJIaBHOW COCTaBJISIONICH KOMIUIEKTA
«Toukol pocTtay ABIsAIOTCA IU(POBBIE TA0OPATOPHUH.

Hpez[naraeMasl nporpamma peajJim3yeTcsa € IMOMOIIbIO y‘le6H0'MCTOI[I/I‘ICCKI/IX KOMIIJICKTOB
(YMK).

YMK nnst kaxa0ro Kiacca BKIIIOYAET: YUEOHUK, 3aJa9HUK, METOANYECKUE MAaTepUAITbl NS
y‘-II/ITeJ'ISI, CaAMOCTOATCIBbHBIC U KOHTpOJ'IBHI:IG pa6OTBI.

[Inanupyrotcst crnenyroomue (GopMmbl OpraHu3aluu  y4yeOHOro rmnpoiecca: (pOHTAIbHBIE,

KOJUICKTUBHBIC, TPYIIIIOBBIC, pa60TaB nape; HWHAUBUAYAJIbHBIC.

B npenogaBanuu npeamera OyayT HCIOJIB30BaThCS CICAYIONINE TEXHOJIOTHU U METOJIbI:
JUYHOCTHO-OPUCHTUPOBAHHOE O0yYeHHe; mpobiaeMHOe oOydueHue; auddepeHupoBaHHOE
o0y4eHHe; TEXHOJIOTHHA OOYYEeHHsS Ha OCHOBE PEHICHHS 3ajad; METObl WHIUBUIAYaIbLHOTO
o0OyueHusl.

OcobeHHOE 3HAueHHE B TMPENOAaBaHUU (PU3MKM HMMEeT LIKOJbHBIA (pusmueckuit
IKCTIEPUMEHT, B KOTOPBIA BXOIAT JEMOHCTPAIL[MOHHBIA 3KCIIEPUMEHT M CAMOCTOSTEIbHBIC
nabopaTopHbIe PAOOTHI YUaIIHXCS.



Heabro n3yyeHusi (pU3MKH B OCHOBHOM 1IKOJIe SBJIAETCSH:
1) B HanpaBJIeHNH JTMIHOCTHOTO PA3BUTHS

- BOCIIMTAHHC T'OTOBHOCTH 06yqa}0mﬂxc;1 K CaMOpa3BUTHUIO U CaMOO6pa3OBaHI/II-O Ha OCHOBEC
MOTHBAIIMH K O6y‘-IeHI/IIO " IIO3HAHMUIO,

-bopMHpOBaHHE IIEHHOCTH 3J0pPOBOrO M Oe3omacHOro oOpa3a KWU3HH, MPaBHI
WHJIMBUIYAIBHOTO ¥ KOJUICKTHUBHOTO 0€30MacHOTO MOBEJACHUS B UPE3BBIYAMHBIX CUTYAIUX,
YTPOKAOUIUX KU3HU U 300POBBIO JIKOJICH, IPABUJI TOBEAEHUS HA TPAHCIOPTE U HA JIOPOTaX.
-BOCIIUTAaHUE YOSI)KIEHHOCTH B BO3MOKHOCTH MTO3HATH MPUPOTY, HEOOXOAMMOCTH Pa3yMHOTO
WCMOJIb30BAHUS JIOCTH)KCHUM HAyKW W TEXHOJIOTMW JUIsl JAJIBHEHIIEro pa3BUTHS
4yeJI0BEYECKOT0 OOIECTBA;

-pa3BUTHE YBa)XXEHMsI K TBOpPLIAM HAayKU U TEXHUKH; OTHOIICHHS K (U3MKE KaK K DJIEMEHTY
00111€4eTI0BEYECKON KYIbTYPBHI;

2) B MeTanpeIMeTHOM HANpPaBJIeHUH

OCBOEHHE 3HAHUI O MEXAHWYECKUX, TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX
ABJICHUSAX; BEJIMYMHAX, XapaKTCpU3YIOUIMX OTH SBIEHUS; 3aKOHAX, KOTOPBIM OHU
MOTYMHSAIOTCS; METOJaX HAayyHOIro MO3HAHHUS HNPUPOAbI U (OPMUPOBAHUS HA ITOH OCHOBE
MPECTaBICHUN 0 (PU3NYECKON KapTHHE MUPA;

OBJIAACHUC YMCHHUIMU IIPOBOJUTH H&6J’IIO)I€HI/I$I MMPUPOAHBIX HBJ'IGHI/IfI, OIINChIBATh H
O606H.[8.TB PE3YyIbTATHL Ha6JIIO,Z[eHPII>’I, HCIIOJIb30BATh MPOCTBIC USMEPUTCIIBHBIC HpI/I60pBI JJIA
HU3YUCHUA (I)I/I3I/I‘-ICCKI/IX HBJICHPIP'I; MMPEACTaBJIATh PE3YJIbLTATHI Ha6JIIO,I[CHI/II>'I nin I/IBMepeHI/Iﬁ B
BUJIC Ta6J'II/III, Fpa(i)I/IKOB W BBIIBISATHP HA DOTOH OCHOBE OMITMPHUYCCKHUEC 3aBUCUMOCTH,
MNPUMCHATH IOJYUCHHBIC 3HAHUA JIA 00BACHCHHS pa3H006pa3HI)1x IIPUPOIHBIX SIBIICHUI U
mponeccoB, MNMPUHIOUIIOB I[GflCTBI/IfI BaKHEHUIIINX TEXHHYICCKHUX yCTpOﬁCTB, AJid pCIICHUA
(I)I/I3I/ILICCKI/IX 3a4a4,

pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEIEKTYaIbHBIX U TBOPYECKHX CIIOCOOHOCTEM
B ITpoLIeCcCe pelIeH s PU3NUECKUX 3a/1a4 U BHIIIOJTHEHUS SKCIIEPUMEHTAIbHBIX NCCIIE0BAaHUI;
CIIOCOOHOCTH K CaMOCTOATENbHOMY TNPUOOPETEHHIO HOBBIX 3HaHUM 10 (Qusuke B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU U UHTEPECAMH;

- HUCIOIIb30BaTh KOMIBIOTEPHBIE TEXHOJOTHMH  JJsl pelieHus WH(OOPMAIMOHHBIX U
KOMMYHUKAITMOHHBIX YYE€OHBIX 3a/lad, B TOM 4YHCJIE: BBIYUCIICHHE, HAIMCAHWE IIHCEM,
COUMHEHMH, TOKIIa0B, pedepaToB, CO3IaHue MPE3CHTALUN U JIp.;

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O ITPEAMETA
«DPU3UKAY.

JInYHOCTHBIMHU pe3y/bTaTaMu o0ydeHus ¢pusnke B 7-9 kiaccax sBISIOTCS:

*  pa3BUTHE MO3HABATEIILHBIX HHTEPECOB, HHTEIUICKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
yJaImxcs;



* yOEXIEHHOCTh B BO3MOXKHOCTH TIIO3HAHHSI HPUPOABI, B HEOOXOJUMOCTH Pa3zyMHOIO
UCIIOJIb30BAHUS JOCTHIKCHU HAayKHM | TEXHOJIOTHHA JUIs JaJbHEHIIEro pa3BHTHS
YeJI0BEUECKOro O0IECTBa, YBAKEHHE K TBOPI[AM HAYKH M TEXHUKHU, OTHOIIICHHE K (DU3HKE
KaK 2JIEMEHTY O0LICYeIOBEYECKOM KYIbTYPHI;

*  CaMOCTOSITENILHOCTh B MPHUOOPETECHUN HOBBIX 3HAHUN U MPAKTHYECKUX YMEHUII,

*  TOTOBHOCTb K BBIOODPY JKU3HEHHOTO IIYTH B COOTBETCTBUHU C COOCTBEHHBIMH HHTEPECAMU U
BO3MOXKHOCTSIMH;

* MOTHBalUs O00pPa30BATEIILHON JCATEILHOCTH IIKOJHbHUKOB HA OCHOBE JIMYHOCTHO
OPHEHTHPOBAHHOTO MOJX0/Ia;

* (opMUpOBaHHE [IEHHOCTHBIX OTHOIICHUH APYT K APYTY, YUUTEIIO, aBTOPAM OTKPBITHIA U
M300peTeHui, pe3ynbraTaM 00yueHUsI.

MeTanpeaMeTHBIMHE pe3yJibTaTaMu 00yucHUs Gu3KKe B 7-9 Kiaccax sBISFOTCS:

® OBJIaJICHHE HABBIKAMHU CAMOCTOSITEIbBHOIO MPUOOPETeHUs] HOBBIX 3HAHUM, OpraHU3AMU
y4eOHOU NesATENbHOCTH, MOCTAHOBKHU IeJIel, TUIAHUPOBAHMS, CAMOKOHTPOJII U OILEHKHU
pe3yabTaTOB CBOEH NIEATENHOCTH, YMEHUSMU NPEIBUIETh BO3MOXKHBIE PE3YJIbTAThl CBOUX
JICHCTBHI;

* [OHUMAaHHC PA3IUYNA MEKIY MCXOTHBIMH (PAaKTaMH M THIIOTE3aMU I UX OOBSCHEHUS,
TEOPETUYECKUMH MOJENIIMU U peajJbHbIMU OOBEKTAMHU, OBJAJICHWE YHUBEPCAIbHBIMU
y49eOHBIMH JICWCTBUSMH HA TIPUMEpax TUIOTE3 I OOBSICHCHHS W3BECTHBIX (DAKTOB M
AKCIIEPUMEHTAILHOW TPOBEPKH BBIIBUTAEMBIX THIIOTE3, pa3pabOTKA TEOPETUUCCKUX
MOJIEJIEN TIPOLIECCOB WM SIBJICHHUI;

* (opMHUpOBaHHE YMEHUI BOCIIPUHUMATh, TepepadaThiBaTh U NPEABABIATh HHYOPMAIUIO B
CIIOBECHOM, OOpa3HOM, CHMBOJMYECKON (QopMmax, aHaJIU3UpOBaThb U IepepadaThIBATh
MOJy4YeHHYI0 MH(OpPMAlMI0 B COOTBETCTBUM C IOCTABICHHBIMU 3a/ladaMH, BBIIENATH
OCHOBHO€ COJIEpKaHUE NIPOYUTAHHOTO TEKCTA, HAXOAUTh B HEM OTBETHI HA ITOCTABIICHHBIE
BOIIPOCHI U U3JIarath €ro;

* [puOOpETEeHHE ONbITa CAMOCTOSITEILHOTO MOMCKAa, aHalu3a U O0TOOpa MHPOpManuu C
MCIOJIb30BaHUEM Pa3JIMYHbIX HCTOYHHUKOB M HOBBIX MH(GOPMAIMOHHBIX TEXHOJOTUH IS
pellleHrs Mo3HaBaTeNbHbIX 3a/1a4;

* pa3BUTHE MOHOJOTMYECKOW M JMAJOTUYECKOW PEUM, YMEHHUS BbIpaXXaTb CBOU MBICIN U
CIIOCOOHOCTH BBICITYIIMBATh COOECEAHNKA, IOHUMATh €r0 TOUKY 3pEHUs, IPU3HABATh IPABO
JPYTOro 4eJ0BeKa Ha NHOE MHEHHUE;

®* OCBOCHHEC IIPHUEMOB JelicTBUH B HECTAHAAPTHBIX CUTYyalUAX, OBJIAACHUC IBPUCTUUCCKUMU
MCTOAaMU PCIICHU A Hp06HCM;

° (I)OpMI/IpOBaHI/IC yMeHI/Iﬁ pa60TaTB B Ipynri€ € BBIITOJHCHHUEM PA3JIMYHBIX COUHUAJIBHBIX
pOJ'ICfI, NpEACTABJIATh U OTCTAUBATH CBOU B3IJIAABI U Y6C)K,Z[CHI/I$I, BECTU JHUCKYCCHUIO.

PeryasituBubie YY /|

OOyuaronuiicss MOJXY4YUT BO3MOXKHOCTD JJIs1 (POPMUPOBAHUS CIEIYIOIUX peryasTuBHbIX YY /1. 1.
YMeHue caMoCTOSTENIbHO ONPEENATh e 00y4eHUsl, CTaBUTh U (HOPMYJIHPOBATh HOBBIE 3a/1a4l
B yqe6e ¥ TI03HaBaTEeILHOM ACATCIIBHOCTH, pa3BUBATb MOTHUBBI 1 HHTCPECHI CBO€H IT0- 3HAaBaTEIbHOMN

nesTenbHOCTH. O0YJaroMiics: CMOXKET:

*  aHATU3UPOBATH CYLIECTBYIOIIME U MNIAHUPOBATH OyayIIue 00pa3oBaTeIbHbIC PE3yIbTAThI,



uaeHTU(DUIMPOBAaTh COOCTBEHHBIC MPOOJIEMBI W OMNPENEATh TJaBHYIO mpobnemy; 0O
BBIJIBUTaTh BEPCHM pEIICHUS NpoOiaeMbl, (OpPMyIMpOBaTh THIIOTE3bI, MPEABOCXUIIATH
KOHEUYHBIN pe3yJIbTaT;

CTaBUTH II€NIb JEATEIILHOCTH HAa OCHOBE OMNPEICIEHHON MpOoOJIEMBbl U CYIIECTBYIOLIMX
BO3MOXKHOCTEIA;

dbopmynupoBaTh ydeOHBIC 3aJaud KaK IIard JIOCTM)KGHUS TIOCTABJICHHOM IIeNu
NesTeNbHOCTH;

00OCHOBBIBATh 1€JIEBbIE OPUEHTUPHI U IPUOPUTETHI CChIJIKAMM Ha LIEHHOCTH, YKa3bIBas U
000CHOBBIBAs JIOTHYECKYIO MOCJIE0BATEILHOCTD IL1Ar0B.

YMeHHe caMOCTOATENbHO IUIAHUPOBAaTh IyTH JIOCTMKEHUs Lieled, B TOM 4HCIe
aJIbTepHATHBHBIE, OCO3HAHHO BHIOWpaTh Hambonee 3((eKTUBHBIE CIOCOOBI peIIeHUs
y4eOHBIX U MO3HABATEIBHBIX 3a]1a4.

OO0yyJaromuiicss CMOXeET:

3.

orpeAensaTh HeoOxoaumoe(bie) AeiicTBUE(s1) B COOTBETCTBUH C Y4EOHOH M MO3HABATEIBHOM
3aJ]auaMH U COCTABIISATh AJITOPUTM €ro(UX) BBITOTHEHHUS;

00OCHOBBIBaTh M OCYLIECTBIATH BBIOOpP HauOonee 3(PQPEKTUBHBIX CHOCOOOB pElICHUS
y4eOHBIX M IMO3HABATEIIBHBIX 3371a4;

OIPENeNIAT/HAX0AUTh, B TOM WYHCJIEC W3 TMPEUIOKECHHBIX BapUAHTOB, YCIOBHS JIJIS
BBITIOJIHEHHS YIEOHOW U TTO3HABATEIILHOM 3a/1a4;

BBICTpAaWBaTh JKU3HCHHBIC IUIAHBI Ha KpPaTKOCpPO4YHOE Oyxaymiee (3asBIsATH IICJICBBIC
OPUEHTHUPHI, CTaBUTh aJIeKBaTHbIE WM 3a/adydl W TMpenjaraTh NEHCTBHUS, yKa3blBas U
00OCHOBBIBAS JIOTHUECKYIO MTOCIEA0BATEIHHOCTD I1aroB);

BBIOMpATH U3 MPEJIOKEHHBIX BAPHAHTOB U CAMOCTOSTEIHHO UCKATh CPEACTBA/PeCypChl s
peNICHUS 3a/1a9u/ TOCTIKESHUS eI,

COCTaBJIATH IJIaH PEIICHUs MPOOIeMbI (BBITIOJHEHUS MPOCKTA, IIPOBEACHUS UCCIICOBAHMUS );
OTIpEeETNATh MOTEHUUATIbHBIC 3aTPYJHEHHUS TpPU PEIIeHWH y4eOHOW W TMO3HABaTEIbHON
3a/lau¥ U HaXOJUTh CPEICTBA I UX YCTPaHEHUS;

OIHCHIBATH CBOM OIMBIT, OPOPMIISAS €ro AJs Mepeaayu IPYruM JIOJSM B BHJIE TEXHOJIOTUU
pelIeHrs MPaKTUYECKHX 3aj1a4 ONpeAeIEHHOrO Kiacca;

TUTAHUPOBATh U KOPPEKTUPOBATH CBOIO MHIAMBUAYAIBHYIO 00pa30BaTeNbHYIO TPAEKTOPHIO.
YMeHue COOTHOCHUTHh CBOM JICHCTBHUS C IUTAHHPYEMBIMH pPe3YJIbTaTaMH, OCYIICCTBIISATH

KOHTPOJIb CBOEH J[EATEIbHOCTU B IPOLIECCE TOCTHXKEHUS PEe3ysbTaTa, ONPENeNsTh CHOCOOBI
JeWCTBUI B paMKax NpPEeJIOKEHHBIX YCIOBHM M TpeOoBaHUN, KOPPEKTUPOBATh CBOU JICHCTBUA B
COOTBETCTBHUH C U3MEHSIOIEHCS cuTyarueil. O0yuaronmiics CMOXKeT:

ONpPENENATh COBMECTHO C IIEAArOrOM M CBEPCTHUKAMHU KPUTEPUU ILIAHUPYEMBIX
Pe3yIbTaTOB U KPUTEPUH OLIEHKU CBOEH y4eOHOU AeATeNbHOCTH;

CHCTEMaTU3HPOBaTh (B TOM 4YHCIE BbIOMPATh NMPHUOPHUTETHBIE) KPUTEPHUU IUIAHUPYEMBIX
pe3yIbTaTOB U OLIEHKU CBOEH JEATEIIBHOCTH;

OoTOMpaTh WHCTPYMEHTHI ISl OLICHMBAHUS CBOCH  JEATEIBHOCTH, OCYIIECTBISATh
CaMOKOHTPOJIb CBOCH JIEATEIILHOCTH B PaMKax MPEJIOKEHHBIX yCIOBUH U TpeOoBanuii; [
OLICHUBATH CBOIO JEATEIBHOCTb, APIYMEHTHPYS IPUYUHBI JOCTHXKEHUS WIH OTCYTCTBUS
IUIAHUPYEMOTI'O Pe3ysbTaTa;



*  HAXOJAUTh JOCTATOYHBIC CPEJICTBA JISl BBHIIIOJIHEHHUS YUCOHBIX NEHCTBUN B M3MEHSIOIICHCS
CUTYallly W/UIU TIPH OTCYTCTBUU TNIAHUPYEMOTO Pe3yiIbTara;

* paboras Mo CBOEMY IUIaHy, BHOCHTb KOPPEKTHBHI B TEKYIIYIO AEATEIbHOCTb Ha OCHOBE
aHaIM3a W3MEHEHWH CHUTyallud JUIsl TOJyYEHHUS 3alUlaHUPOBAHHBIX XapaKTEPUCTHK
IPOJIyKTa/pe3yIbTara;

* YCTAaHABJIMBATh CBSA3b MEXAY [OJIYYEHHBIMH XapakTEpPUCTUKAMU IMPOAYKTA U
XapaKTepUCTUKAMHU Ipoliecca ASATeIbHOCTH U 0 3aBEPLICHUHN IESITEIbHOCTH IPEeJlaraTh
U3MEHEe- HME XapaKTEepUCTHK Ipolecca JUIsl NOJy4YeHMs YIy4IIEHHBIX XapaKTepHUCTUK
IIPOAYKTA;

* CBEpATh CBOM JEHCTBUS C LEIbI0O M IpPU HEOOXOAUMOCTH HCHPABIATH OIMIMOKU
CaMOCTOSITENILHO.

4. VYMeHue OLEHUBaTh IPAaBUIbHOCTh BBINOJIHEHUA Y4YeOHOM 3ahaud, COOCTBEHHBIE

BO3MOKHOCTH €€ perieHus. O0y4yaromuics: CMOXKET:

*  ONpeneNsiTh KpPUTEPHH MPaBUWIBHOCTH (KOPPEKTHOCTH) BBIMOJHEHHS y4ueOHO#l 3amaum; [
AHAJIM3UPOBATL U 000CHOBBIBATH MNPUMCHCHUC COOTBCTCTBYIOUICTO MHCTPYMCHTAPUA IJIA
BBITIOJIHEHHS YIEOHOMU 3a/1a4u;

® CBO6OI[HO II0JIb30BAaThHCs BI)Ipa60TaHHI)IMI/I KPUTCPpUAMU OLUCHKHU U CaAMOOLCHKH, UCXOO U3
LETH U UMEIOLIUXCS CPEJICTB, pa3iinyasi pe3ysibTaT U COCOObI IeHCTBUI;

* OIEHUBaTh NPOAYKT CBOEH JESATENbHOCTH 10 33aJaHHBIM W/MIU CaMOCTOSITENBEHO
ornpeAenEéHHBIM KPUTEPHUSIM B COOTBETCTBUU C LIETBIO NESTEIbHOCTH;

* 000CHOBBIBATH JOCTHKHMOCThH II€JId BHIOpaHHBIM CIIOCOOOM Ha OCHOBE OIIEHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEITHUX PECYPCOB;

(bUKCUpPOBaTh U AHATU3UPOBATH IUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

5. Brnanenue ocHoBaMu CaMOKOHTPOJIS, CAMOOIICHKH, IPUHATUS PEIIEHUN U OCYILECTBICHUS
OCO3HAHHOTO BbIOOpa B yUe€OHOU U MO3HABATEIHHOM NEITEILHOCTH.

OO0yyJaromuiicss CMOXeET:

*  HaOJIONATh W aHAM3UPOBATH COOCTBEHHYIO YUEOHYIO M IMO3HABATEIBHYIO IEATEIHLHOCTh U
TEeSITeTbHOCTh JPYTUX 00y4aromuXxcs B MpoIecce B3auMOIIPOBEPKH;

* COOTHOCHTBH pEaNbHBIC M TUIAHUPYEMBIE PE3yJIbTaThl HHIUBUAYAILHOW 00pa3oBaTeIbHOM
TEeSITeTbHOCTH U JIENaTh BHIBOJIBI,

* TPUHUMATH PEIIeHHEe B y4eOHOW CUTYaIlMH U HECTH 32 HETO OTBETCTBEHHOCTH;

*  CaMOCTOSITENILHO ONPENeNATh IPUYUHBI CBOETO YCIIeXa M HeycIieXa U HaXOAUTh CIIOCOObI
BBIX0JIa M3 CUTYaIlUH HEyCIeXa;

*  PETPOCHEKTHBHO OMNpEICATh, KaKhe JCHCTBHUS 10 PEIICHUIO YYeOHOW 3aJadyd Win
napaMeTpbl 3TUX JEHCTBUH MpHUBETH K IMOJYYEHHIO HMEIOLIErocs MpOAyKTa y4eOHOMH
NesTeNbHOCTH;

* JIEMOHCTPHpOBATH  MNPHUEMBI  PErYIALUU  NCUXO(PHU3HOIOIMYECKHX/IMOIMOHAIBHBIX
COCTOSIHUM Uil  JocTikeHus d3¢ddekra ycnokoeHHs (yCTpaHEHHs SMOLMOHAIBHON
Hanpspk€HHOCTH), 3(ddexTa BoccTaHOBIEHHs (OcnabieHUs MPOSIBICHUN YTOMIICHUS),
s dexra akTHBU3ANMH (TTOBBIIICHHS TICUX0()U3NOIOTHYECKON PEAKTHBHOCTH ).

ITo3naBaTesibHbIe YY ]|

OO0yuaromuiicst MOTYYUT BO3MOXKHOCTD TSI POPMUPOBAHUS CISAYIONINX TTO3HABATEIbHBIX Y Y /1.



1. YMmeHue onpenensiTh MOHATHSA, CO3aBaTh 0000IIEHNUS, YCTaHABINBATh AaHAJIOTHH,
KJ1accu(UIUpPOBaTh, CAMOCTOSTENILHO BEIOMPATh OCHOBAHUS M KPUTEPUH IS KJIaccu(pUKaIum,
YCTaHaBIUBATh IPUYMHHO-CIICICTBEHHBIE CBSA3H, CTPOUTH JIOTHYECKOE PACCYKICHHUE,
YMO3aKJIt04eHUe (MHAYKTUBHOE, IeAYKTUBHOE, 110 aHAJOIMH) U JeJIaTh BHIBO/IBL.

OOy4Jarommiicss CMOXKET:

° HOI[6I/IpaTb CJIOBA, CONOAYNHEHHEIC KIIFOYCBOMY CJIOBY, OIIPECACIIAOMHNEC €ro IMPU3HAKU U
CBOﬁCTBa; O BBICTPANBATh JIOTHYCCKYIO LCIOYKY, COCTOALIYIO M3 KIHOUYCBOI'O CJIOBA U

COMOTYMHEHHBIX €My cJI0B; [ BBIIENATH 0OLIHIA IPU3HAK ABYX HJIM HECKOJIBKUX MTPEIMETOB
WM SIBJICHUN U OOBSICHITH UX CXOJICTBO;

*  00beOUHATH MPEAMETHI U SBJICHHS B TPYIIIBI 11O ONpeAeIEHHBIM MPU3HAKAM, CPABHUBATD,
KJaccuuIpoBath ¥ 000011aTh (DaKThI U SBJICHUS,

*  BBIACIATH SIBJICHUE U3 OOIIETro psijia JPYTUX SBICHHUIA,

*  OmpenensaTb OOCTOATENbCTBA, KOTOPHIC IMPEIIISCTBOBAIN BOSHHUKHOBEHHUIO CBSI3U MEXIY
SBIIGHUSIMU, U3 OSTHUX OOCTOSTENBCTB BBIACIATH OMNPEACNAIONIne, CHOCOOHbIE OBITH
MPUYMHON TAHHOTO SIBJICHUS, BBISIBIATH IPUYHHBI U CIICICTBUS SIBICHUM;

* CTPOWTBH PACCYXJCHUE OT OOIIMX 3aKOHOMEPHOCTEW K YaCTHBIM SIBJICHUSM W OT YaCTHBIX
SIBJICHUI K OOIIMM 3aKOHOMEPHOCTSIM;

* CTpPOWTH pacCyXJCHHE Ha OCHOBE CPaBHEHUS MPEIMETOB M SIBICHUH, BBIACISS TPU ITOM
o0IIre MPU3HAKY;

*  U3JaraTh NOJYYEHHYIO MH(POPMALMIO, UHTEPIPETUPYS €€ B KOHTEKCTE pelIaeMoil 3a1auu;
CaMOCTOSITENTFHO YKa3bIBaTh HA WH(GOPMAIIHNIO, HYKIAIONIYIOCS B IPOBEpPKE, Mpeajaratb U
MIPUMEHSTH CIIOCOO MPOBEPKH IOCTOBEPHOCTH UH(POPMAIUH;

* BepOaJM30BaTh SMOLIMOHAIBHOE BIIEYATICHUE, OKa3aHHOE HA HETO UCTOYHUKOM,;

*  OOBSCHATH SIBJICHUS, IPOIIECCHI, CBSI3U U OTHOIICHNS, BBISIBIISIEMBIE B XOJI€ TIO3HABATEIILHON
U HUCCIIeZI0BATENbCKOM N1eATENIbHOCTH (MPUBOJIUTH OOBSICHEHHE C HM3MEHEHUEM (OpMbI
NPEJCTaBICHUS; OOBSACHITD, ACTAIU3UPYSA WM 00001mast; OOBICHATh C 33JaHHOW TOYKU
3peHus);

* BBIIBIIATH U HA3bIBaTh NPHYUHBI COOBITUS, SIBJICHUS, B TOM YHCIIE€ BO3MOXKHBIE/Hanboee
BEPOSITHBIE TPUYMHBI, BO3MOXHBIE TTOCIEACTBUS 3aJaHHON NPHUYUHBI, CaMOCTOSTEIHHO
OCYILECTBIISIS MPUUUHHO-CIICCTBEHHBIN aHAJIN3;

* JenaTh BBIBOJ HA OCHOBE KPUTHUYECKOTO aHAIW3a pa3HBIX TOUYEK 3PEHUs, MOJITBEPKAATh
BBIBOJ] COOCTBEHHOM apryMeHTaIlel WM CAaMOCTOSITENIbHO MOJTYyYeHHBIMU TaHHBIMHU.

2. YMeHue co3/1aBaTh, IPUMEHSTh 1 IPe0oOpa30BbIBATh 3HAKH U CUMBOJIBI, MOJIEIM M CXEMBI JIJIs

peleHus yueOHbIX U M03HaBaTeIbHBIX 3a1au. OOyJaromuicss CMOXET:

* 0003HaYaTh CHMBOJIOM M 3HAKOM TPEJMET W/HJIH SBIICHHE;

*  OMNpeneNiTh JIOTHYECKUE CBA3H MEXKIY MpeIMETaMU W/ UJIH SBJICHUSMH, 0003HAYaTh JaHHBIE
JIOTHYECKHUE CBS3H C TIOMOIIBIO 3HAKOB B CXEME;

* co3aaBaTh aOCTPAaKTHBIN WIIM pealibHbIM 00pa3 mpeaMeTa 1/uin SBICHHUS;

*  CTPOMTBH MOJEIIB/CXEMY Ha OCHOBE YCJIOBHUH 3a/1a4H W/WIH crioco0a e€ perieHus;

* co3/laBaTh BepOasbHbIC, BEIIECTBEHHbIC M HH(POPMALMOHHBIE MOJEIU C BBIACICHUEM
CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa JIS OINpENEeNIEHUs Crocoda pelieHus 3aJ1a4d B
COOTBETCTBUU C CUTYaIIMEH;



° HpeOGpaBOBBIBaTB MOJACIHN C LCJIBIO BBISABICHUA OGH.[I/IX 3aKOHOB, OPCACTIAIONUX JaHHYIO
MPEeIMETHYIO 00JIacTh;

*  TEPEeBOJUTH CIOXKHYIO I10 COCTaBY (MHOTOACIIEKTHYIO) HH(POPMAIUIO U3 TpadUuecKoro Win
(opManTu30BaHHOTO (CUMBOJIBHOTO) MPEACTABICHHS B TEKCTOBOE U HA00OPOT;

° CTPpOUTHL CXCMY, AJIT'OPUTM I[eﬁCTBHH, HCIIPABJIAThL WJIM BOCCTAHABJIMBATDH HEHN3BECTHBIN
paHee aJrOpUTM Ha OCHOBE MMEIOLIETOCS 3HAHUS 00 00BEKTe, K KOTOPOMY IPUMEHSETCS
AJITOPUTM;

*  CTPOWTH JOKA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHBHOTO;

*  aHANM3MPOBATh/peIeKCUPOBATH OMBIT Pa3pabOTKM M peaau3alud y4eOHOTO IPOEKTa,
UCCIIe0BaHMS (TEOPETUIECKOT0, SMIMPHUECKOT0) Ha OCHOBE MPEUIOKEHHOM MTPOoOIeMHON
CUTYaIUH, IOCTABJICHHON [IeJN W/WITU 33JaHHBIX KPUTEPUEB OIICHKH MPOIyKTa/pe3ybTara.

3. CwmpicnoBoe utenne. OOyuaronmiics

CMOJKET:

* HAaxoAuTh B TeKCTe Tpedyemylo HH(pOpMalMi0 (B COOTBETCTBHMM C LEISIMH CBOEH
NS TeNbHOCTH);

* OpHUEHTHUPOBATHCA B COAEP)KAHMHM TEKCTa, IIOHUMATh LEJIOCTHBIM CMBICI TEKCTa,
CTPYKTYpUPOBATh TEKCT;

*  yCTaHaBJIMBaTh B3aUMOCBS3b ONMCAHHBIX B TEKCTE COOBITHH, SBJICHUH, TPOLIECCOB;

*  pE3OMHPOBATH INIABHYIO UJACKO TEKCTA;

* KPUTHUYECKH OLICHUBATh CO/EpKaHUe U (HOopMy TEKCTa.

4. ®opMupoBaHHE U DPA3BUTHE 3KOJOTUYECKOTO MBIIUIEHUS, YMEHHUE MPUMEHSITh €ro B
[I03HABATEIbHOM, KOMMYHUKATHBHOM, COLMAIbHOM MpakTUKe U NpodecCHOHATbLHOU
OpHEHTALINH.

OO0yyJaromuiicss CMOXeET:

* OmpeneniTh CBOE OTHOILICHHE K MPUPOAHOIL cpere;
aHAJM3UPOBATh BIIMSHUE SKOJOTMYECKUX (DAKTOPOB Ha Cpely OOUTaHMS >KUBBIX
OpTraHN3MOB;

® IIPpOBOAUTH HpH‘II/IHHBIﬁ )51 BepOHTHOCTHblf/'I aHaJIn3 3KOJIOI'MYCCKUX CI/ITyaIII/II\/JI;

*  IPOTHO3UPOBATh U3MEHEHMS CUTYalluH IPU CMEHE JAEeHCTBHS OJHOTO (pakTopa Ha JeiicTBre
apyroro (akropa;

*  pacmpoCTpaHATh SKOJIOTHYECKHUE 3HAHUS M YYaCTBOBATh B MPAKTUUYECKUX JIENax 10 3aIIUTE
OKpY’KaroIien cpebl;

* BBIpaXkaTb CBOE OTHOILICHUE K IIPUPOJE YE€pe3 PUCYHKHU, COUMHEHUS, MOJEIH, IPOEKTHBIE
paboTHI.

5. Pa3BuTtHe MOTMBalMU K OBJAJCHHUIO KYJIbTYpPOH aKTHMBHOI'O MCIIOJIb30BAHMS CIIOBapel U
JPYTUX MOUCKOBBIX CUCTEM.

OO0yuaromuiicsi CMOXKET:

° OIPCACIIATh HeO6XO)II/IMI)Ie KIIFOYCBEBIC ITOMCKOBBIC CJIOBA U 3AITPOCHI;

*  OCYUIECTBIJIATH B3aUMOJICHCTBHUE C ANEKTPOHHBIMU MOUCKOBBIMU CUCTEMaMH, ciioBapsimu; [
(hopMHPOBAaTh MHOKECTBEHHYIO BEIOOPKY U3 MOMCKOBBIX HCTOYHHUKOB 11 00BEKTUBU3ALINN
pe3yIbTaTOB MOUCKA;

° COOTHOCHUTD IMOJTYYCHHBIC PC3YJIbTAThHI ITIOUCKA CO CcBOEH JACATCIIBHOCTBIO.



KommynukartuHbie YV /|

1. Ymenue opraHu3oBbIBaTh y4eOHOE COTPYIHHUYECTBO M COBMECTHYIO ESTEIBHOCTH C
YYUTEJIEM U CBEPCTHHKAMU; pabOTaTh MHAWBUIAYAIBHO U B IPYIIE: HAXOIUTH 0OIIee pelIeHne U
paszpemiath KOH(GIUKTH HA OCHOBE COTJIACOBAHMS MO3MLMN M y4€Ta MHTEPECOB; (OPMYIHUPOBATH,
apryMEeHTHPOBaTh M OTCTauBaTh CBOE MHEHHE. OOyUaromunicss CMOXKET:

*  OIpEIENATh BO3MOXHBIE POJIM B COBMECTHOM AEATEIbHOCTH;

* urpaTth ONpEeAENIEHHYIO POJIb B COBMECTHOM AEATEIBHOCTH;

* IPUHUMAThH MO3UIMIO COOECEAHMKA, TOHUMAs MO3ULUIO0 JPYroro, pa3jinyarb B €ro peyu:
MHEHHE (TOYKY 3pEHHs), T0Ka3aTeNbCTBO (APryMEHTHI), (haKThl; THUIOTE3bl, aAKCHOMBI,
TEOpUU;

* ompenensaTh CBOM JACUCTBUS M JeHCTBUSA NapTHEpPA, KOTOpbIE CIIOCOOCTBOBAIM HIIU
IIPEMSITCTBOBAIN NNPOLYKTUBHOM KOMMYHMKAIUY;

*  CTPOUTH NO3UTHBHBIC OTHOIICHHUSA B MIpoLecce YUeOHO 1 MO3HABATENBHOMN JesTebHOCTH;

* KOPPEKTHO M apryMEHTHPOBAHHO OTCTAWBATh CBOIO TOUKY 3pEHUS, B AUCKYCCUU YMETb
BBIJIBUTaTh KOHTPApryMEHTHI, repedpasupoBaTh CBOIO MBICIH (BJaJCHHE MEXaHU3MOM
SKBUBAJICHTHBIX 3aMEH);

* KPUTHYECKH OTHOCHTBCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IIPHU3HaBaTh
OIMHUOOYHOCTh CBOETO0 MHEHHS (€CIIM OHO TaKOBO) U KOPPEKTUPOBATH €T0;

* Tpeyiarath albTEPHATHBHOE PEIIeHHE B KOH(IMKTHOW CUTYaIUH;

*  BBIAEIATH OOLIYIO0 TOUKY 3pE€HUS B AUCKYCCUU;

*  JIOrOBapHBaThCs O MPABUIIAX U BOMPOCcax AJsi 00CYKAEHUS B COOTBETCTBHHM C TIOCTABICHHOMN
repe rpyImnon 3a1ayen;

* OpraHu30BBIBaTh Yy4eOHOE B3aUMOJEHCTBME B TIpymmne (OmnpeaeisaTh oO0Iiue LenlH,
pacrpeneNaTh poJid, I0roBapuBaThcs APYT C APYroM U T. 1.);

* YCTpaHATh B paMKax Juajora pa3pblBbBl B KOMMYHHUKAallUH, OOYCIIOBJICHHbBIE
HEMOHMMAaHHUEM/HENIPUATUEM CO CTOPOHBI coOeceTHnKa 3a/1auu, (GOpMbI WIIH COAEP KAHUS
JMaJIora.

2. YMeHHE OCO3HAHHO HCIOJIb30BaTh peUeBbIC CpCACTBA B COOTBCTCTBUU C 3amaden
KOMMYHUKAIIUX JJIS1 BBIPAXKCHUSA CBOUX YYBCTB, MBICTICH 1 HOTpe6HOCTeﬁ HJIA



IJIAHUPOBAHUS U PETYJIALIMU CBOEH IEATEIILHOCTH; BIaJICHUE YCTHOU U IMCbMEHHOH peYblo,

MOHOJIOTHYECKON KOHTEKCTHOHN peubto. OOyJaronuics CMOXKET:

OIIpeNIeNIATh 337]a4y KOMMYHHKAIIMM U B COOTBETCTBUHU C HEM OTOMpATh peUyeBbIC CPE/ICTBA;
OoTOMpaTh W HCIIOJIB30BAaTh PEUEBBIE CPEACTBA B IPOLIECCE KOMMYHHKAIMHM C JIPYTUMHU
JIOJbMU (JIMAJIOT B I1ape, B MaJIoW IpymIe U T. 11.);

NPEJCTaBIATh B YCTHOW MM NHCbMEHHOW (opMe pa3BEPHYTHIA IJIaH COOCTBEHHOM
JEeATEIbHOCTH;

co0JII01aTh HOPMBI ITYOJIUYHOM PEYH, PETJIAMEHT B MOHOJIOT€ U TUCKYCCUHU B COOTBETCTBUHU
C KOMMYHUKATUBHOM 3aJa4eii;

BBICKa3bIBaTh U 0OOOCHOBBIBATh MHEHHUE (CY)KIEHHUE) U 3alpaiiuBaTh MHEHHE NapTHEpa B
paMKax Juasora;

IPUHUMATh PELICHHUE B XO/I€ AUAI0ra U COIJIacoBBIBATh €0 ¢ COOECETHUKOM;

CO371aBaTh IMCBMEHHBIC KIUIIMPOBAHHBICE M OPUTMHAIBHBIE TEKCTHI C MCIOJb30BaHUEM
HEOOXOUMBIX PEYEBBIX CPE/ICTB;

HCII0JIb30BaTh BepOalbHbIE CpEICTBAa (CpPEACTBA JIOTMUECKOM CBSI3M) Ui BBIJICJIECHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYIIEHUS; [ ncnoiap30BaTh HEBEpOAIbHbBIE CPEICTBA WM
HarJIsITHBIE MaTePHaJIbl, TIOATOTOBJICHHBIE/ OTOOPAaHHBIE IO PYKOBOJICTBOM YUHTEIS,
JIeN1aTh OLEHOYHBIA BBIBOJ O JOCTHKEHHUH L€ KOMMYHHUKAIIMM HENOCPEACTBEHHO I10CIIE
3aBepIICHIs] KOMMYHUKAaTHBHOT'O KOHTAKTa M 00OCHOBBIBATH €TO.

3. ®opMupoBaHHE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIIOJIb30BaHUS HH(POPMAIIHOH- HO-

KOMMYHHKAITMOHHBIX TexHonoruii (manee — MKT).

OO0yuaromuiicsi CMOXKET:

LEJICHAIIPABJICHHO UCKATh U UCITOJIB30BATh I/IHq)OpMaI_[I/IOHHI)Ie PECYpChI, H606XOI[I/IMLIC JJIA
peuicHu-d y‘le6HLIX U MMPAKTUUCCKHUX 3a/idaq, C IOMOINBIO CPCIACTB I/IKT,

BBI6I/IpaTB, CTpOUTL W HCIIOJb30BATH AJICKBATHYIO I/IH(l)OpMaI_[I/IOHHy'IO MOACIb AOJId
nepeaaun CBOHUX MBICTIEH cpeacrBaMu  CCTCCTBCHHBIX H CI)OpMaJIBHLIX SA3BIKOB B
COOTBCTCTBUH C YCIIOBUSAMU KOMMYHUKAIIUU;

BBIICTISITh MH(POPMAIIMOHHBIN acleKT 3aJauu, ONepHpoBaTh JaHHBIMU, UCIOIH30BATh MO-
JieNb peLIeHUs 3a/1a4u;

WCIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJOTMM (BKJIIOYAass BHIOOp aJeKBaTHBIX 3ajlaye
WHCTPYMEHTAJIBHBIX MPOrPAMMHO-AMNIAPATHBIX CPEJICTB W CEPBUCOB) ISl PELICHUS
MH(POPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX YY€OHBIX 3a7a4, B TOM YHCJIE: BBIYHUCICHUE,
HamucaHue MUceM, COYMHEHH, JOKIaZ0B, pedepaToB, CO3aHNe MPE3SHTAINHN U Jp.;
UCIOJIb30BaTh HHPOPMAITUIO C YIETOM ITHUECKUX U MPABOBBIX HOPM;

co3maBaTh WH()OPMAIMOHHBIE PECYpCHl Pa3HOTO THMA W JUISl Pa3HBIX ayIUTOPHUH,
coOmro1aTh MHPOPMAITMOHHYIO TUTHEHY U TIPaBHJIa MHPOPMAIIMOHHON 0€30TacHOCTH.

IIpeaMeTHBIMH pe3yJibTaTAaMHU 00y4eHUs pu3nKe B 7-9 Kiaccax sIBJISIIOTCH:

dhopMHUpOBaHHE TIPEACTABICHUN O 3aKOHOMEPHOW CBS3M W TI03HABAEMOCTH SIBJICHUI
IPUPOJIBI, 00 0OBEKTUBHOCTH HAYYHOTO 3HAHUS; O CUCTEMOOOpa3yIoIei poiau (UMK [T
Pa3BUTHS JPYTUX €CTECTBEHHBIX HayK, TEXHUKU M TEXHOJIOTH; HAyYHOIO MUPOBO33PEHUS
KaK pe3yjibTaTa M3y4eHHs OCHOB CTPOCHMsS MaTepuu MU (yHIAMEHTAJIbHBIX 3aKOHOB
¢buzuku;



3HAHUS O MPUPOJEC BAKHEUIINX (PU3HMUECKUX SBICHUI OKPYKAIOIIETO MHUpPa U ITOHUMAaHUE
cMbIcia PU3NIECKUX 3aKOHOB, PACKPBIBAIOIINX CBS3b M3YUCHHBIX SIBJICHUI;

(dhopMUpOBaHHE TEPBOHAYAIBHBIX TMPEACTABICHUNH O (PU3NYECKOW CYIIHOCTH SIBICHHUU
MPUPOJIbI (MEXAHUUYECKHX, TEIUIOBBIX, 3JIEKTPOMArHUTHBIX M KBAHTOBBIX ), BU/IaX MaTEpUHU

(BeH_[eCTBO n HOJ'IC), JABHXKCHHUHN KaK crocobe CYIICCTBOBAHUA MAaTCPUH; YCBOCHUEC OCHOBHBIX I/I,Z[eﬁ
MCXaHUKH, aTOMHO-MOJICKYJIIPHOI'O YUCHHUA O CTPOCHUHU BEIICCTBA, 3JICMECHTOB DJICKTPOJUHAMUKN
1 KBaHTOBOM (bI/ISI/IKI/I, OBJIaICHHUC MOHATUHHBIM arrmnapaTomM U CUMBOJIMYCCKUM SA3BIKOM (1)I/ISI/IKI/I,

YMEHUS M10JIb30BATHCSI METOIAMHU HAYYHOT'O UCCIIEIOBAHUS SIBJICHUN IPUPOBL, IPOBOIUTH
HaOIOACHNS, TUIAHUPOBATh M BBIMOJIHATH AKCIEPHUMEHTHI, 00palbaThiBaTh pe3yiIbTaThl
W3MEPEHUH, MPEICTaBIATh PE3yAbTaThl M3MEPEHHUH C MOMOUIbIO TaOMuI, TpaduKoB U
dbopMyI, oOHapyUBaTh 3aBHUCUMOCTH MEXIy (PU3NYECKHUMH BEIUYUHAMH, OOBICHATH
MOJIyYEHHbIE pe3yJbTaThl M J€JaThb BBIBOJBI, OLIEHMBATh TIPAHULBI MOTPEIIHOCTEN
pe3yiabTaTOB U3MEPEHUI;

YMEHHUSI IPUMEHSTh TEOPETHUECKHUE 3HAHUS 10 (DU3MKE HA MPAKTHUKE, pelIaTh PU3NYECKHe
3aJ1a4y Ha IPUMEHEHNE NIOJyYEHHbIX 3HAHUI;

YMEHUS U HABBIKH TPUMCHSITH TTOJTyYE€HHBIC 3HAHUS JIJIS1 OOBSICHEHUS TIPUHITUTIOB JICHCTBUS
BOKHEHIINX TEXHUYECKUX YCTPOHCTB, (pabOThl) MalmIMH ¥ MEXaHU3MOB, CPEJCTB
MEPEABIKEHUS] M CBSI3M, OBITOBBIX NPUOOPOB, MPOMBIIUICHHBIX TEXHOJOTHYECKUX
IIPOLIECCOB, PELICHUS MPAKTUYECKUX 3aJady IIOBCEJHEBHON MKU3HU, 0OecreyeHUs
0€30MaCHOCTH CBOEH KHM3HH, PAlHOHAIBHOTO TPUPOAOIOIB30BAHUS W OXPaHBI

OKpY’KaloIllel cpenibl; BIUSHUS TEXHUYECKUX YCTPOMCTB Ha OKpyxkaromyro cpeay; O
OCO3HaHME BO3MOXHBIX IPUYMH TEXHOTECHHBIX M HKOJOTHYECKUX KaTacTpod.

OCO3HaHHWE HEOOXOJUMOCTU MPUMEHEHUS JOCTWKEHUN (GU3MKM M TEXHOJOTUH AJis
PalMOHAIBHOTO IPUPOAOIIOIB30BAHNS;

OBJIaJICHE OCHOBaMHU O€30MaCHOr0 HCIIOJIb30BAHUS E€CTECTBEHHBIX M MCKYCCTBEHHBIX
JJEKTPUYECKUX M MArHUTHBIX II0JI€H, DJEKTPOMAarHUTHBIX M  3BYKOBBIX BOJIH,
€CTECTBEHHBIX U MCKYCCTBEHHBIX HOHU3UPYIOIUX U3Ty4eHUI BO H30€KaHUE UX BPEIHOTO
BO3JECHCTBUSA HA OKPYXKAIOLIYIO CPEly U OPTraHU3M YEJIOBEKa;

(dbopMupoBaHHEe YOESKIEHUS B 3aKOHOMEPHOM CBSI3M U MO3HABAEMOCTH SIBICHUI IPUPOJIBI,
B OOBEKTUBHOCTM HAy4YHOTO 3HAHMs, B BBICOKOM IIEHHOCTM HAayKH B pa3BUTHH
MaTepUalIbHOU U IyXOBHOH KYJIBTYPHI JIFOJIEH;

pa3BUTHE TEOPETHUECKOTO MBIIUIEHUSI HA OCHOBE (POPMUPOBAHUS YMEHHI YCTaHABIMBATh
(bakThl, pazauyaTh NMPUYUHBI M CIEJICTBHUS, CTPOMTH MOJENU U BBIABUIaTh THUIOTE3BI,
OTBICKMBaTh U (OPMYJIHPOBATh JOKA3aTEIbCTBA BBIABUHYTBIX THIIOTE3, BBIBOJUTH W3
HKCHEPUMEHTAIbHBIX (PAKTOB U TEOPETHUECKUX MOJIeNIeH (PU3NUECKUE 3aKOHBI,

pa3BUTHE YMEHMS IIAHUPOBATH B MMOBCEIHEBHOW U3HU CBOU JEHCTBUS C IPUMEHEHUEM
MOJTYYEHHBIX 3HAHUN 3aKOHOB MEXaHUKH, JJIEKTPOJUHAMUKH, TEPMOTUHAMUKH U TETTOBBIX
SBJICHUH C 11€JIbI0 COEpEekKEHUs 3/J0POBbS;

(dhopMupOBaHHE MPEACTABICHUH 0 HEPALMOHATLHOM HCTIOIB30BaHUH IPUPOTHBIX PECYPCOB
U DHEPTUH, 3arpsi3HEHUHU OKPY’KaIOLIEH cpesbl KaK CIeJICTBUE HECOBEPIICHCTBA MAIllUH U
MEXaHU3MOB.

KOMMYHUKATUBHBIE YMEHMS: JOKJIAAbIBATH O PE3yJbTaTaX CBOErO0 HCCIEI0BAHMUS,
y4acTBOBaTh B JIUCKYCCHM, KpPAaTKO M TOYHO OTBEYAaThb HA BOMPOCHI, HCIOJIH30BATh
CIPaBOYHYIO JIUTEPATYPy U APyrue UCTOYHUKU UHPOpMaAIMi. BbINyCKHUK HAY4YHTCS:

coOmro1aTh MpaBuiia 0€30MaCHOCTH U OXPaHbI TpyAa Mpu padboTe ¢ yueOHBIM U J1a00paTOPHBIM



00OpyJIOBaHUEM; IOHHUMAaTh CMBICI OCHOBHBIX (DU3UYECKUX TEPMHUHOB: (HU3UUECKOE Teo,
¢busnveckoe sBICHHE,
¢duznveckas BEJINYMHA, €TUHHUIIB U3MEPECHHUS;

pacro3HaBaTh IMPOOJEMBI, KOTOPHIE MOXHO PEHIUTh NPU MOMOUIM (DU3UYECKHX METOJIOB;
AQHAJIM3UPOBATh OTACIIBHBIC JTaIlbl IIPOBEICHMS UCCIIECNOBAHUN U MHTEPIPETUPOBATH PE3YJIbTATHI
HaOJIIOACHUH U OIBITOB;

CTaBUTH OIIBITHI 110 MCCIECIOBAHHUIO (DM3MUECKHUX SIBICHUI WM (PU3NYECKUX CBOMCTB Ten Oe3
WCTOJB30BAHUS MPSIMBIX W3MEPEHUH; mpu 3TOM (HOpMyIHpOBaTh MpodiieMy/3anady y4yeOHOTo
HKCHEPUMEHTa; COOMpPATh YCTAaHOBKY M3 MPEJIOKEHHOTO O0OPYAOBAHHS;, MPOBOJUTH OMBIT H
(OpMyITHPOBATH BBHIBOMBI.

[Tpumeuanue. [Ipn npoBeeHNN UCcCIeI0BaHMS (PHU3MUESCKHUX SBICHUH H3MEPUTEIBHBIC IPHOOPHI
UCHOJb3YIOTCS JIMIIb KaK JaTYUKU U3MEPEHUs (PU3MUECKUX BEIMUYMH. 3alMCH MTOKA3aHUM MPsAMBIX
M3MEPEHUH B 3TOM CiIydae He TpeOyeTcs. MOHUMATh POJIb SKCIEPUMEHTa B MOJYYCHUN HAYYHOM
nH(pOpMAIIHH;

MIPOBOJIUTH MPSIMbIE U3MEPEHUs (PU3MUECKUX BEITHMYUH: BPEMS, pAaCCTOSIHHE, Macca Tela, 00beMm,
cuja, TeMIeparypa, arMocepHOe IaBICHHE, BIAXHOCTh BO3AyXa, HANpPsDKCHHE, CHa TOKa,

paauanuoHHbIA QOH (C UCIIONB30BAHUEM JI03UMETPA); MPU STOM BbIOMPATh ONTUMAIBHBIN CIIOCOO
M3MEPEHUS U UCIOJIb30BaTh MPOCTEHIIINE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHMUII.

HpI/IMe‘laHI/Ie. Jro0as yqe6Ha;1 Inporpamma JOJIZKHA obecneunBaTh OBJIAZICHUC TIPAMBIMU
HU3MCPCHUAMU BCCX NNCPCUNCIICHHBIX q)HSI/I‘{CCKI/IX BCJIMYHMH.

IIPOBOJIUTH MCCIIEJOBAHUE 3aBUCHUMOCTEH (PM3MYECKHX BEJIWYMH C HCIOJIb30BAHUEM IPSMBIX
U3MEPEHUN: MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATh PpE3yJbTaThl MOJYYEHHOM
3aBUCHUMOCTH (PU3MUECKUX BEJIMYMH B BHJIE TaOJIUI U TpapuKOB, JeJIaTh BHIBOJBI [0 Pe3yIbTaTaM
HCCIIEIOBaHMS;

MIPOBOJIUTh KOCBEHHbIE H3MEPEHUs (PU3MUYECKHX BEIUYMH: IPH BBINOJHEHHUH H3MEPEHUI
coOupaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys MPEAJOKEHHONM HWHCTPYKIMH, BBIYHUCISATH
3HAQUYE€HHE BEJIMYMHBI U AHAJIM3UPOBATh MOJYYEHHBIE PE3YJbTAThl C YYETOM 33JJaHHONW TOYHOCTH
U3MEPEHU;

AHAJIIM3UPOBATh CHUTyallUM IIPAKTHUKO-OPUCHTUPOBAHHOI'O XapakKTEpa, Y3HaBaTb B HHUX
MPOSIBIICHUE M3YyYEHHBIX (PU3UUECKUX SBICHUA WM 3aKOHOMEPHOCTEH U MPUMEHSATh UMEIOIIHECS
3HAHUA HJIAd UX O6’B${CHGHI/I$I; IMMOHUMATh MPHUHIUIIBI I[Gf/iCTBHS[ MalinH, HpI/I60p0B U TCXHHUYCCKUX
YCTPOMCTB, YCIOBUS HX

0€30ITaCHOTO MCITOJIb30BaHUS B TIOBCETHEBHOM KU3HU;

HCIIOJIB30BaTh IPH BBIMTOJIHCHUN y‘-I€6HI>IX 3ala4 HAYYHO-TTOIIYJIAPHYIO JIMTCPATYPY O

(GU3NYECKUX SIBIICHUSIX, CIIPABOYHBIC MaTepHalibl, pecypchl IHTepHeT.

BbINMyCKHUK MOJYYUT BO3MOKHOCTh HAYUHThCS:



OCO3HAaBAaTh LIEHHOCTh HAYYHBIX MCCIEAOBAHUMN, POJIb (PU3UKU B PACIIUPEHUHN MIPEICTaBICHUNA 00

OKpY>XaromeM MUPE U €€ BKIIaJ B YIYUYIICHUE Ka4Y€CTBaA )KU3HU;

UCTIOJIb30BaTh MPUEMBI IIOCTPOCHUS (PU3UUECKUX MOJIENIEH, MONCKa U (POPMYITUPOBKH
JIOKa3aTelIbCTB BBIABUHYTBIX THIIOTE€3 U TCOPETUYECKHUX BBIBOJOB HAa OCHOBE HMIIMPUYECKU

YCTAHOBJICHHBIX (baKTOB; CpaBHHUBATb TOYHOCTH U3MEPCHUSA (bI/ISI/I‘IeCKI/IX BCJIMYHMH I10 BEJIMYUHE UX

OTHOCHTEJIBHOM MOTPEIIHOCTH IIPU IIPOBEICHUH IIPSMBIX H3MEPEHU;

CaMOCTOATCIIBHO MPOBOANUTH KOCBCHHLIC U3MCPCHUA W HUCCICAOBAHUA (1)I/I3I/I‘-IGCKI/IX BCJINYHH C
HCIIOJIb30BAHHUEM PA3JIMYHBIX croco0oB HU3MCPCHUMA (1)I/ISI/I[ICCKI/IX BCJINYHH, BBI6I/IpaTL cpeacrBa
U3MEPEHUsI C YYeTOM HEOOXOJMMON TOYHOCTH H3MEpEHHi, OOOCHOBBIBATH BHIOOp crocoba
U3MEpEeHHsl, a[CKBATHOTO MTOCTABJICHHOMW 3a/1a4e, TPOBOJUTh OLICHKY JJOCTOBEPHOCTH MOTYYCHHBIX
pe3yIbTaToB;

BOCIPUHUMATH HHPOPMAINIO (U3UYECKOTO COACPKAHMS B HAYUHO-TIOMYJIIPHON TUTEpaType U
CpeICTBaX MacCOBOM HHQOpPMAIMKM, KPUTUYECKH OLIEHHWBATh IMOJIyYCHHYIO HHGOpPMAIHIO,
aHAIIM3HPYsI €€ COJIepPKaHNe U TaHHbIe 00 UCTOUYHUKE WH(OPMALINU;

cOo31aBaThb CcOOCTBEHHBIE MUChbMEHHEIE U YCTHBIC COO6H_I€HI/I$I (6] (1)I/I3I/I‘16CKI/IX SBJICHHUAX HAa OCHOBEC
HCCKOJBKHX HCTOYHHUKOB I/IH(i)OpMaIII/II/I, COIIPOBOXAATh BBICTYIIJICHUC HpG?;CHTB.IlHCfI, YUUTBIBasA

0COOEHHOCTHU ayauToOpun CBEPCTHUKOB. MexanuuecKkue siBJeHUs BbIlIyCRHI/IK HAYYHUTCH:

pacrno3HaBaTh MEXaHUYECKHE SBJICHUS U OOBSICHITh Ha OCHOBE UMEIOLINXCS 3HAHUNH OCHOBHBIE
CBOMCTBA WJIN YCJIOBUS NMPOTEKAHUS ITUX SIBJICHUW: PABHOMEPHOE M HEPABHOMEPHOE JIBHKECHHE,
PAaBHOMEPHOE M PABHOYCKOPEHHOE IIPSIMOJIMHEMHOE IBUKEHHUE, OTHOCUTEIBHOCTh MEXAaHHUYECKOTO
JBWDKEHUS, CBOOOJHOE TMajJieHHe Tell, PAaBHOMEPHOE JBUKEHHE IO OKPY)KHOCTH, HWHEpIUs,
B3aMMOJIEICTBUE TEJI, PEAKTUBHOE IBUKEHUE, TIEpejada JaBICHMsI TBEPIBIMU TEJIAMU, KUAKOCTIMU
U raszamu, aTMoc(epHoe [aBlieHHE, IUIaBaHWE Te€J, PABHOBECHE TBEPIbIX TeJ, HMEIOIIHNX
3aKpEIJICHHYIO OCh BpaleHUs, KojebaTeabHOE ABM)KEHNE, PE30HAHC, BOJTHOBOE ABMKEHHE (3BYK);

OMHCHIBAaTh M3YYCHHBIC CBOWCTBA TENl W MEXAaHWYECKHE SIBIICHUS, HCIIONB3Ys (U3UUYECKHE
BEJIMYMHBL: MyTh, IEpPEMEIEHUE, CKOPOCTb, YCKOpPEHME, IepHoJl OOpallleHus, Macca Telna,
MJIOTHOCTh BEIIECTBA, CHJIA (CUJIA TSKECTH, CUJIa YIIPYTrOCTH, CUJIa TPEHHUS), JaBIECHUE, UMITYJIbC
Tena, KWHETUYeCKas JSHEprus, MOTEHIMAIbHAsS JHEPTUs, MeXaHWdeckas paboTa, MexaHUYecKas
MotHocTh, KITJ[ mpu coBepiiennu paboThI ¢ HCTIOIB30BaHUEM IMPOCTOTO MEXaHU3Ma, CHJjla TPEHUS,
aMIUTUTY/a, TIEPUOJT U YacTOTa KoJIeOaHWH, UTMHA BOJIHBI M CKOPOCTh €€ pacrpoCTpaHEHUs; MpH
OTMCAaHUU MPABWIILHO TPAKTOBATh (DH3UYECKUIA CMBICI UCIIOJIb3YEMbIX BEJIMUMH, NX 0003HAUYCHUS
U eIWHUIBI U3MEPEHHS, HAXOAUTh (DOPMYIIbI, CBS3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BETHYHUHY C
JIPYTUMHU BEJTMYUHAMU, BRIYUCIATH 3HAUCHUE (PU3NIECKON BETUYHHBI;

aHAJIM3UPOBATh CBOMCTBA TEJI, MEXaHWUECKHUE SIBJICHUS W TPOLIECCHI, MUCTONB3Yys (hU3nYecKue
3aKOHBI: 3aKOH COXPAHEHUS YHEPTUH, 3aKOH BCEMHUPHOTO TSATOTEHUS, IPUHITUTT CYTIEPIIO3UITUN CHIT
(maxoxnaenue paHonercTByromen cuibl), I, II u III 3akoner HeioTOHA, 3aKOH CcOXpaHEHHS
uMmnyibca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena; mpu 3TOM pa3jidyarh CIOBECHYIO
(hOopMYyTUPOBKY 3aKOHAa M €ro MaTeMaTH4YeCKOe BBIPAKCHHE, pa3audyaTh OCHOBHBIC NMPHU3HAKH

M3YYECHHBIX (PU3MUECKHUX MOJIeNel: MaTepuaabHas TOUKa,



HHCpLUaJIbHAasA CUCTEMA OTCUCTA,

pelaTh 3aa4u, UCIOJIb3ysl (pU3HUECKUe 3aKOHbI (3aKOH COXPAHEHUS SHEPTUuH, 3aKOH
BCEMHMPHOI'O TArOTeHMs, NpuHuun cyneprnosuuuu cwi, I, II m III 3axonsl HeroToHa, 3axoH
COXpaHEeHHS UMITyJIbCca, 3aKOH I'yka, 3akoH [lackans, 3akoH Apxumena) u (opMyIIbl, CBI3bIBAIOIINE
¢usnveckue BEIMYUHBI (IIyTh, CKOPOCTh, YCKOPEHHE, Macca Tela, IJIOTHOCTh BEIIeCTBa, CUIIA,
JlaBJIeHHE, UMITYJIbC TeJla, KHHETUYECKas SHEPrus, IOTEeHIMAIbHas SHePI s, MeXaHn4yeckas padoTa,
MexaHudeckass MomHocts, KITJ[ npocroro Mexanusma, cuina TpeHHs CKOJIbXKEHUsS, KOA(P(UIIMEHT
TpeHUs, aMIUIMTyJa, MEepuoJ M 4YacroTa KoieOaHu#, [JIMHA BOJHBI M CKOPOCTh €e
pacrpoCcTpaHEeHMs): HA OCHOBE aHajIM3a yCJIOBUS 33[a4d 3allUChIBaTh KPAaTKOE yCIOBHE, BBIIEIATh
¢bu3nyeckue BEIIMYMHBI, 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE JUISl €€ PEeLIEeHUs], IPOBOAUTh PacUeThl
Y OLIEHUBATh PEaTbHOCTb MOJYYEHHOI0 3HaUYeHUs (PU3NYECKON BETNUHUHBI.

BbINnyCKHHK MOJYYUT BO3MOKHOCTh HAYYHThCH:

UCIOJIb30BaTh 3HAHUSA O MEXAaHUYECKUX SIBJICHUSAX B MOBCEJHEBHOMN XH3HM AJs 0OeCeyeHMs
0€30MacHOCTH MPH OOpaIIeHUu C MPUOOPaMU U TEXHUYECKUMH YCTPOMCTBAMH, ISl COXPAaHCHHUS
3/10pOBbsl U COOJIIOJIEHUS] HOPM HKOJIOTMUYECKOTO MOBEJICHHUS B OKpYXarollel cpeje; NpUBOAUTH
IPUMEPHl TPAKTUYECKOTO HCIONB30BaHMUS (PU3MYECKHX 3HAHUH O MEXaHMYECKUX SIBICHHUAX H
(Gu3MYecKUX 3aKOHAaX; IMPUMEpPhl HCIOIb30BAaHUS BO300OHOBISEMBIX HCTOYHUKOB SHEPIHH;
9KOJIOTUYECKUX MTOCIEICTBUI UCCIIE0BAaHUS KOCMUYECKOTO IPOCTPAHCTB;

pasnuyaTth IpaHHULbl NPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, IOHUMATh BCEOOILMH Xapakrep
(yHlaMEHTaJIbHBIX 3aKOHOB (3aKOH COXpPAaHEHHUS MEXaHHMYECKON OSHEpruu, 3aKOH COXPAaHEHUs
UMIIYJIbCa, 3aKOH BCEMUPHOTO TATOTEHHUS) U OTPAHUYEHHOCTh MCII0JIb30BaHHsI YACTHBIX 3aKOHOB

(3axoH I'yka, Apxumena u 1ip.);

HaxXOJUThb aJICKBATHYIO HpCHHO)KeHHOﬁ 3aaa4uc (bHSquCKYI-O MOZCIIb, pa3peiaTb HpO6JI€My KakK
Ha OCHOBE HMEIOIIMXCS 3HAaHUM IT0 MEXaHHKE C HCIIOJIb30BAHUEM MAaTEMaTHUECKOTO arrapara, Tak
" Ipyu TOMOIIIHU METOJ0B OLICHKHU.

TenaoBble ABJIeHUA

BbinycKHUK HAy4YnTCS:

pacrio3HaBaThb TCIIJIOBBIC ABJICHUSA U 00BACHATH Ha 0aze UMCIOIIUXCs 3HAHWI OCHOBHEIC CBOMCTBA
HJIN YCJIIOBUA HNPOTCKAHUA ITUX SIBIICHUIA: I[I/I(I)(I)YBI/IH, U3MEHEHHE 00beMa Tel IIpHU Harp€BaHuU
(OXJ'Ia)KI[eHI/II/I), OoJIbIIIast CKUMAEMOCTD T a30B, Majiad CXKUMACMOCTb )I(HI[KOCTCﬁ U TBEPABLIX TCII;
TCIIJIOBOC pPaBHOBECHUEC, MHCIIAPCHHUEC, KOHJACHCAIUA, IUIABJICHUC, KpHUCTAINIM3alusa, KHIICHHC,
BJIQXKHOCThb BO3]yXa, pPa3IMYHBIC CITOCOOBI TEIIonepeaadmn (TGHJ’IOHpOBO}IHOCTB, KOHBCKIIHA,
I/I3J'Iy‘-IeHI/Ie), arperaTHbI€ COCTOAHUA BEIICCTBA, ITOITIOMICHUE DHCPIUH ITPU UCITAPECHNUH KUIAKOCTH U
BBIJCJICHUC €€ IIPU KOHACHCAIIUU I1apa, 3aBUCUMOCTh TEMIICPATYPhI KUIICHUSA OT JABJICHUS

OIMUCBIBATh U3YUYCHHLIC CBOICTBA T€NI U TEILJIOBLIS SIBJICHUS, UCIIOJIB3YS (I)I/I3I/I‘{CCKI/IC BCJIIMYHHBEI:
KOJIMYCCTBO TCIIOTBI, BHYTPCHHSASA SHCPTHUA, TEMIICpaTypa, YACIbHAA TCIJIOCMKOCTH BCIHICCTBA,
YACIbHad TCIJIOTA IUIaBJICHUA, YACIbHAA TCIJIOTa napoo6pa303aHHﬂ, yaciabHas TCILIOTa CroOpaHuAa
TOIIJINBA, KOBq)(bI/II_[I/ICHT IIOJIE3HOT'O HeﬁCTBHH TCIIJIOBOI'0 ABUTATCIIA; IIPH ONMCAaHHUU ITPAaBHUJIBHO
TPAKTOBATh (bI/IBI/I‘ICCKI/Iﬁ CMBICJT UCTIOJIB3YEMBIX BEJIMYUH, UX 0003HaYeHU U CANMHUIBI UBMCPCHUA,



HaXoAuTh (OPMYIBI, CBS3BIBAIOLINE JNAHHYIO (DU3MYECKYIO BEIMYUHY C APYTUMH BEITMYHMHAMH,
BBIUUCIIATH 3HAUCHUE (PU3NYECKON BEIIMUHHBI,

AHAJIIM3UPOBATH CBOICTBa TCJI, TCIJIOBLIC ABJICHUA MW MPOLUECCCHI, HCIIOJIb3ysA OCHOBHBIC
IMOJIOKCHHA aTOMHO-MOJICKYJISIPHOI'O YUCHHUA O CTPOCHHHU BCIICCTBA U 3aKOH COXPAHCHUA DOHCPIUH,
pas3iindaTb OCHOBHLIC IPHU3HAKHU U3YYCHHBIX (1)I/I3I/I‘ICCKI/IX MOIIeHef/’I CTPOCHUA I'a30B, )KI/II[KOCTGI;'I

U TBEPABIX TEJ; MPHUBOAMTH MPUMEPHI NPAKTUUYECKOTO HCIOJIb30BaHUSA (PU3UYECKUX 3HAHUH O
TEIJIOBBIX
SIBJIICHUSIX,

pelaTh 3a/1a4u, UCIIOJIb3YsI 3aKOH COXPAaHEHHS YHEPTUHU B TEIIOBBIX Mporeccax U popMyIbl,
CBSI3bIBAIOIIME (DM3MYECKHE BEIMYMHBI (KOJMYECTBO TEIUIOTHI, TEMIIEparypa, ylelbHas
TEIUIOEMKOCTh BEIIECTBA, y/A€JIbHAs TEIUIOTAa IUIABJIEHMS, Y/AEJbHas TEIUIOTa MapooOpa3OBaHUS,
yJeJIbHas TEII0Ta CrOpaHus TOIUIMBA, KO3((OUIMEHT MOJIE3HOr0 IeHCTBUS TEIIOBOIO ABUraTENs):
Ha OCHOBE aHajM3a YCIOBMs 3aJaud 3alMChiBaTh KpaTKOe YCIIOBHE, BBIIENIATh (U3UUECKUE
BEJIMYMHBI, 3aKOHBI ¥ (HOPMYITBI, HEOOXOAUMBIE JJIS €€ PEIICHUs, TPOBOIUTH PACUETHI U OLICHUBATH
PeaTbHOCTh MOIYYEHHOTO 3HAUYCHUS (PU3HMUECKON BEIIMYHHEI.

BbIlIyCKHI/IK MOJYYHUT BO3MOKHOCTD HAYYUTHLCH:

WCIIOIb30BaTh 3HAHUS O TEIUIOBBIX SIBJICHUSX B TOBCEAHEBHOM >XM3HU Il oOecreueHus
0€30macHOCTH TIPH OOpalieHuu ¢ MPUOOpPaMH U TEXHUYECKHMU YCTPOUCTBAMHU, JJISI COXPAHECHUS
3I0pOBbS M COOIIOJICHUS] HOPM DKOJIOTMYECKOTO MOBEACHHS B OKPY)XKAIOIICH cpele; MPUBOIUTH
MIPUMEPHI IKOJIOTUYECKUX TOCIEACTBUIM pabOThI JBUTATENIC BHYTPEHHETO CrOPaHUs, TEIUIOBBIX H
TUIPOIIICKTPOCTAHIINM;

pa3nuyaTh rpaHUIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh BCEOOIINM XapakTep
(yHIaMeHTaJIbHBIX (PU3UYECKUX 3aKOHOB (3aKOH COXPAHEHHUS SHEPrHH B TEIJIOBBIX MpoLiEccax) U
OTPaHUYEHHOCTh UCIIOJIB30BAaHUS YACTHBIX 3aKOHOB;

HaxXO4UThb aJICKBATHYIO HpeHHO)KeHHOﬁ 3aaa4uc (1)I/I3I/IquKy1-O MOZCIIb, pa3pCliaTb HpO6JI€My KakK
Ha OCHOBE HMEKOIIMXCS 3HAaHHM O TEIJIOBBIX SBJICHHUAX C MCIIOJh30BAHHEM MATEMaTHYECKOIO
amnrapara, Tak W Ipd IOMOMIIKM MCTOAOB OICHKH. BHeKTpnqecxne N MAar"HMTHbIC¢ SIBJICHUA

BbInycKHHK HAy4YUTCS:

pacrno3HaBaTh JJIEKTPOMArHUTHBIE SIBJIEHUS U OOBSICHATH HA OCHOBE MMEIOIIMXCS 3HAHHUM
OCHOBHBIE CBOMCTBA UJIU YCJIOBUS IIPOTEKAHUS ITUX ABJICHUI: DJIEKTPU3ALUA TEJI, B3aUMOJIECUCTBUE
3apsiioB, OJEKTPUYECKUH TOK W ero JeictBus (TEIUIOBOE, XHMMHUYECKOE, MAarHuTHOE),
B3aUMOJICHICTBUE MAarHuTOB, J3JEKTPOMAarHUTHAas WHAYKIMS, JEUCTBUE MAarHUTHOTO IO Ha
IIPOBOJIHUK C TOKOM M Ha JIBMXKYIIYIOCS 3apSKEHHYIO YACTHILY, AEMCTBUE JIEKTPUYECKOTO MOJIS Ha
3apsUKEHHYI0 4acTHIy, JJI€KTPOMAarHUTHBIE BOJIHBI, INPSMOJIMHEHHOE pacHpoCTpaHEHUE CBETa,
OTpa)KEHUE U INPEJIOMIICHHE CBETA, NUCIIEPCUSI CBETA. COCTABIIATh CXEMBI DJIEKTPUUECKUX LENeH C
IIOCJIEIOBATEIBHBIM U IapalICIbHBIM COCAUHEHUEM



AJIEMEHTOB, pa3yinyasi yCIOBHbIE 0003HAYEHUS JIEMEHTOB JIEKTPUUECKHX 1LIeTel (MCTOYHUK TOKa,
KJIIOY, PE3UCTOP, PEOCTaT, JIAMIIOYKa, aMIIEPMETP, BOJIbTMETP). HCHOJIb30BaTh ONTHUYECKUE CXEMbI

JUIs1 IOCTPOCHUS N300paKEeHHIA B TUIOCKOM 3epKajie U COOMpAIOLIeii JTMH3E.

OIIMChIBATh U3YUYCHHBLIC CBOMCTBA TENl U OJICKTPOMArdMTHBIC ABJICHHSA, UCIIOJIb3Ys (bnanecm/le
BCJIIMYHUHBI. BHeKTpH‘IeCKI/Iﬁ 3apsaqd, Culia TOKa, OJSJICKTPUUYCCKOC HAIPsSXKCHUE, 3SJIICKTPHYCCKOC
COIMPOTUBJICHHUE, YACIIBHOC

COITPOTUBJICHHUEC BEIICCTBA, pa60Ta SJIICKTPHUYCCKOI'O I10JI1, MOIIIHOCTE TOKa, (bOKYCHoe pacCToAHUC
H OIITUYCCKAas CuJia JIMH3bI, CKOPOCTH 3JICKTPOMAIrHUTHBIX BOJIH, JJJIMHA BOJIHBI U 4YaCTOTAa CBETA,; IPpU
OIMMCAHUN BCPHO TPAKTOBATH (1)I/I3I/I‘-IeCKPlf/'I CMBICJI UCIHOJIb3YCMBIX BCJIHWYHH, HUX 0003HaUYCHHS U
CANHUIBI U3MCPCHUS; HAXOIUTH (bOpMy.HbI, CBA3BIBAOIIUC OAHHYIO (I)I/ISI/I‘ICCKyIO BCJIMYHHY C
APYIr'uMHU BECIIMYNHAMU.

AHAJIM3UPOBATH CBOMCTBa TCJI, JICKTPOMArHUTHLIC ABJICHUSA U IIPOUCCChI, UCIIOJIb3Y:
(bH3PI‘-I€CKI/Ie 3aKOHBIL: 3aKOH COXPaHCHUS IJICKTPUICCKOIr'0 3apsdaaa, 3aKOH Owma IJid ydacCTKa LCIIn,

3akoH J[xoynsa-JIeHna, 3aKkoH NpsIMOIMHEHHOI0 PacpPOCTPAHEHUS CBETA, 3aKOH OTPayKEHHsI CBETa,
3aKOH MPEJIOMJICHHS] CBETA; IIPH 9TOM Pa3iIMyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U €r0
MaTEMaTHYECKOE BhIPAXKEHHUE. IPUBOJUTH TIPUMEPHI IPAKTUYECKOIO HCIOJIb30BaHUs
¢bu3nveckux 3HaHWIA 00 AIIEKTPOMATrHUTHBIX SBICHUSIX

pemaTth 3agadd, MUCHONb3ys (u3nueckue 3akoHbl (3akoH Oma Ui yyacTKa LENH, 3aKOH
JxoynsaJleHia, 3akOH MPAMOJIMHENHOTO PACIPOCTPAHEHHUSI CBETA, 3aKOH OTPaKEHUs CBETa, 3aKOH
MpeNOMIIEHUs cBeTa) W (OpMysbl, CBs3bIBaIOIIME (PU3MYECKHE BEIMYMHBI (CcHUja TOKa,
NEKTPUYECKOE HANPSHKEHHE, DJIEKTPUYECKOE COMNPOTHBIIEHUE, YIEIbHOE COINPOTUBIICHHE
BEIIECTBA, paboTa 3JIEKTPUUECKOTrO IOJIs, MOLTHOCTh TOKA, (JOKYCHOE PAaCCTOSHUE U ONTHYECKas
CHJIA JIMH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4AaCTOTa CBETA, (POPMYJIbI pacueTa
AJNIEKTPUYECKOTO CONPOTHUBIIEHUS MpPU TOCIEI0BAaTEIbHOM U MapayieIbHOM COEAUHEHUU
MIPOBOJHHUKOB): HAa OCHOBE aHaJW3a YCJIOBUS 3aJauM 3allMChIBaTh KPAaTKOE YCJIOBHE, BBIICISTH
¢bu3nyeckre BEIMYUHBI, 3aKOHBI U (OPMYJIbI, HEOOXOMMBIE /7Sl €€ PeIICHNUs, IPOBOAUTE PACUEThI
Y OLEHUBATh PEaTbHOCTb MOJYYEHHOTO 3HAUCHUs (PU3NYECKON BETMUHHBI.

BBIHYCKHI/IK MOJYYMT BO3MOKHOCTD HAYYUTHCH:

UCIIOJIb30BaTh 3HAHUA 00 3JIEKTPOMArHUTHBIX SIBJICHUSX B TOBCEAHEBHOM KU3HU [T
oOecrnieueHrs 6€30MaCHOCTH MPH 0OpaIleHUH ¢ MPUOOpPaMH U TEXHUYECKUMH YCTPOMCTBaMH, 1Jis
COXpaHEHHS 3/I0POBbSI M COOJIIOZICHUSI HOPM 3KOJIOTHYECKOTO TOBEICHHUS B OKPYXKAIOLIEH Cpere;
MPUBOANUTH PUMEPHI BIMSHUSA JIEKTPOMArHUTHBIX U3TY4€HUH HA )KUBBIE OpPraHU3MBbI;

pa3nuyath TpaHHULbl MPUMEHUMOCTH (U3MUECKUX 3aKOHOB, NMOHUMATh BCEOOIMH Xapakrep
(GyHlaMEHTaJIbHBIX 3aKOHOB (3aKOH COXpaHEHUs D3JIEKTPUUECKOro 3apsaa) M OrpaHMYEeHHOCTh
MCIOJIb30BAaHUS YACTHBIX 3aKOHOB (3akoH OMa JuId yyacTka 1enu, 3akoH Jxoymnsa-Jlenna u ap.);

UCIONIb30BaTh TPUEMBI TIOCTPOCHHUS (PUINYECKUX MOJIeNei, Moucka U (HOPMYITHPOBKU
JIOKA3aTeJIbCTB BBIJBUHYTHIX THUIOTE€3 M TEOPETUYECKUX BBIBOJOB HA OCHOBE JMIIUPHUYECKU
YCTaHOBJICHHBIX (PaKTOB;



HAXO/UTh aJIeKBATHYIO MPEIOKEHHON 3a7jaue (PU3NIECKYIO MOJIETb, pa3pearhb mpodiemMy Kak
Ha OCHOBE MMEIOIIMXCA 3HaHUM 00 DJIEKTPOMAarHUTHBIX SIBICHUAX C HCIIOJIB30BAaHUEM
MaTEMaTHYECKOI 0 anmnapara, Tak U IIpH OMOIIU METOA0B OLICHKHU.

KBanroBble iBJIeHUSA

BbInyCKHHUK HAY4YUTCS:

pacro3HaBaTh KBAaHTOBBIC SIBJICHUS U OOBSICHATH HA OCHOBE MMEIONIMXCS 3HAHWNA OCHOBHBIC
CBOMCTBA WJIM YCJIOBHsS IPOTCKAaHUS OTUX SBJICHHMHM: €CTECTBEHHas M MCKYCCTBEHHas
PalMOaKTUBHOCTb, O-, B- ¥ Y-M3JIy4eHHs], BOSHUKHOBEHUE JTMHEHYATOr0 CIIEKTPa U3ITy4CHHS aTOMa;

OIMCHIBATh HM3yYCHHBIC KBAHTOBBIC SBICHHS, UCIONb3YS (U3UUYECKHUE BEITUYMHBI: MAcCOBOE
4HCII0, 3apsI0BOE YUCIIO, MEPHOJ MOJIypacnaga, dHeprus (JOTOHOB; IPU ONUCAHUU IPABUIIBHO
TPaKTOBaTh (PU3NYECKUI CMBICIT HCIIOIb3YEMBIX BEJIMUMH, UX 0003HAYEHUS U €IUHUIIBI U3MEPEHUS;
HaXoAuTh (OPMYIbI, CBS3BIBAIOLINE JAHHYI (PU3MYECKYIO BEIMYUHY C APYTMMM BEIMUYMHAMH,
BBIUUCIIATH 3HaUEHUE (PU3UUECKON BEIUUYUHBL,

AQHAIM3UPOBATh KBAHTOBBIC SBJICHHS, HCIOJB3Yyd (PU3MUECKHE 3aKOHBI M TOCTYJATHI: 3aKOH
COXPAaHEHHUS PHEPTHH, 3aKOH COXPAHEHHUS AIIEKTPUUECKOIO 3apsija, 3aKOH COXPAaHEHHUs MacCOBOTO
YKCIla, 3aKOHOMEPHOCTH U3JIy4E€HHUsI ¥ IOTJIOLIEHUS CBETa aTOMOM, IIPU 3TOM Pa3In4yaTh CIOBECHYIO
(OpMYIIMPOBKY 3aKOHA M €r0 MaTeMaTHYECKOE BBIPAKEHHUE, pa3inyaTh OCHOBHBIC IPH3HAKU
TJIAaHETapHOU MOJIEIN aTOMa, HYKJIOHHOW MOJENH aTOMHOTO
1pa;

NPUBOAUTh IPUMEPBI MPOSABIECHHUA B IPUPOJE U  IPAKTHYECKOTO  HCIOJIb30BAHUSA
PagUOAKTUBHOCTH, SAEPHBIX U TEPMOSAAEPHBIX PEAKLUN, CIIEKTPAIbHOIO aHAJIN3A.

Bbll’[yCKHI/IK MOJYYIUT BO3MOKHOCTD HAYYUTHCH:

HCIOJIb30BaTh IMOJIyYEHHbIE 3HAHUS B MOBCEIHEBHOM XKM3HU MpU 0OpalleHuu ¢ npudopamu u
TEXHUYECKMMHU YCTPOHCTBAMM (CUETYMK HMOHM3HMPYIOLIMX YacTHUL, JO3UMETP), AT COXPaHEHHs
3JI0pOBbsI M COOJIIOZICHNSI HOPM SKOJIOTHYECKOT0 MOBEACHUS B OKPYXKAaIOIIEH cpese; COOTHOCUTh

OHEPTHUIO CBA3U ATOMHBIX AACP C )Ie(l)eKTOM MaccChblI,

MPHUBOJUTH ITPUMEPHI BIIUAHUSA PAAHOAKTUBHBIX I/ISJ'Iy"IeHI/Iﬁ Ha JXUBBIC OPraHU3MBbI; IOHUMATb

MIPUHIHAIT JIehcTBUA JO3UMCETPA U pa3jiIndaTh YCIIOBHA €TI0 UCIIOJIB30BaAHUA,

IIOHUMAThb 3KOJIOTHYCCKHEC HpO6J’ICMBI, BO3HHUKAONUMEC TIpU HCIOJIb30BAHHU ATOMHBIX
BHCKTpOCTaHHHﬁ, " IIYTU PCUICHUA 3THUX HpOGJ’ICM, NEPCHCKTUBLI UCITIOJIB30BAHUA YIIPABJIACMOTO

TCPMOAACPHOTIO CUHTC34A. 9J1eMeHTBI ACTPOHOMHUH BLIl'lyCKHI/IK HAYIUTCH:

YKa3bIBATb HA3BAHUA TIJIAHCT ConnHeyHoM CHUCTCMBI; pa3in4aTb OCHOBHBIC ITPU3HAKU CYTOYHOI'O

BpaliCHUA 3BE3JTHOTO HGGa, JABUMOXCHUA .HYHI:I, COJIHLIa U IJIAHET OTHOCUTCIIBHO 3BC3 1,

IIOHUMATh Pa3Indus MEXAY TeIMOLEHTPUIECKON U IeOLEHTPUIECKOM CUCTEMAMH MUPA;



BbINMyCKHUK MOJIYYUT BO3MOKHOCTh HAYUHThCS:

yKa3bIBaTh OOIIME CBOMCTBA M OTJIMYUS TUTAHET 3€MHOU TPYIIBI U TUIAHET-TUTAHTOB; MAJIBIX TEI
ConHeyHo cucTeMbl ¥ O0JIBIINX IJIAHET; 0JIB30BATHCS KAPTO 3BE3IHOT0 HeOa Mpu HaOII0JeHUSIX
3BE3HOr0 Heba; pa3indyaTh OCHOBHBIC XapaKTEPUCTHKHU 3Be3] (pa3Mmep, IBET, TeMIepaTrypa)
COOTHOCHUTB IIBET 3BE3/IbI C €€ TEMIIEPATYPOil; pa3Iu4aTh TMIIOTE3bI O MPOUCXOKaAeHUN COTHEUHOM

CUCTEMBI.
COJAEPKAHUE YYEBHOI'O IIPEJIMETA «®PU3UKA» B 7-9 KIIACCAX.

7 kaacce
(68 gacoB, 2 yaca B HEJIEJIO)

|. Beenenmne (4 yaca)

[Ipenmer u MeToabl GU3UKU. DKCIEPUMEHTATBHBIN METO U3y4eHUs NpUuposl. 3Mepenue
¢busnueckux BenuunH. [lorpemnocts u3mepenus. O6001IeHNE pe3yIbTaTOB IKCIIEPUMEHTA.
HaGnronenne npocTeimmx SBICHUN U MPOIECCOB MPUPOJIBI C IOMOIIBIO OPTaHOB YYBCTB (3pEHHS,
ciyxa, ocsa3anusi). Mcrnonb30BaHre MPOCTEHIINX H3MEPUTEIBHBIX MPUOOPOB. CxeMaTHuecKoe
n300pakeHre OnbITOB. MeTobl moaydeHus 3HaHui B pusnke. Ousnka v TEXHHUKA.

JlabopaTopnas padora.
1.OnpeneneHue 1eHBI ISJICHUS U3MEPUTETHLHOTO TPHdOopa.

1. TlepBoHauyanbHbIe CBeJeHHsI O CTPOCHUH BelllecTBA. (5 4acoB.)

['mnotesa o IUCKpETHOM CTpOEHUH BeliecTBa. Monekyibl. HenmpepbIBHOCTh U XaOTUYHOCTD
IBUKeHHs yacTHll BemecTBa. Juddysusa. bpoyHoBckoe nuxeHune. Moaenu rasa, >KUJIKOCTH U
TBepOTo Tena. B3anMoeiicTBrue yacTuil BemecTBa. BzauMHoe NpuUTsHKeHHE U OTTATKMBAHKE
MoJieKyJl. TpH cOCTOSTHUSA BEleCTBA.

JlabopaTopnasi padora.
2.M3mepeHne pa3mMepoB MaJIbIX TEIN.

I11. B3anmopeiicTBue Te. (21 yaca)

Mexannueckoe 1BukeHue. PaBHoMepHOe 1 He paBHOMepHOe ABmxkeHue. CkopocTh. Pacuer mytun
1 BpeMeHHU JBrKeHus. Tpaekropus. [Ipamonuneiinoe neumxenue. Bzanmonerncrsue ten. Maepnus.
Macca. [InotHocTh. MI3MepeHne macchl Tena Ha Becax. PacueT Maccel U oObeMa 1o ero
mwioTHOCTH. Cuna. Cuiiel B IPUPOJIE: TATOTEHUS, TSUKECTH, TPEHUS, yIpyrocTH. 3akoH ['yka. Bec
Tena. CBsI3b MEXIY CUIION TSXKECTH M Maccou Tena. Jlunamomertp. ClnokeHue JByX CHll,
HaIpaBJIEHHBIX 10 OIHOM npsiMoil. Tpenue. Ynpyras aepopmarius.

Jlabopamopuwie pabomeot.
3.M3mepenue macchl Tena Ha pelyakKHbIX BECAX.

4. M3mepenue o0bema Tena.



5.0npeneneHue IIOTHOCTH TBEPIOTO BEIIECTBA.
6.I'panyupoBanue NpyXKUHbI U U3MEPEHUE CHII TUHAMOMETPOM.
IV /IaBjieHue TBepABIX TeJ, dKHAKOCTEH 1 ra3oB. (23 yac)

Hasnenue. OnwiT Toppuuennu. bapomerp-anepous. ArmochepHoe gaBiIeHUE HA Pa3IMUHBIX
BbIcOoTaxX. 3akoH Ilackansa. CiocoObl yBeIM4eHHS M YMEHbIIICHUs 1aBiieHus. [{aBnenue ra3a. Bec
Bo3ayxa. Bo3aymnas o6onouka. M3mepenne armocdepHoro napineHusi. Manometpsl. [lopurHeBoit
YKUJIKOCTHBIN Hacoc. [lepenaya naBneHust TBEpAbIMU TEIAMHU, )KUJIKOCTAMH, razamu. [lerictBue
JKUJIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJ0. PacyeT gaBieHus KUJKOCTH Ha THO U CTCHKH
cocyna. Coobmaromue cocynbl. Apxumenosa cuna. ['uapasimuueckuii npecc. [1naBanue Ter.

[InaBanue cynoB. Bo3gyxoriaBanue.
JlabopaTopnas padora.
7.0npeneneHue BHITAIKUBAIONICH CUJTBI, IEHCTBYIOIIEH Ha MTOTPYKEHHOE B KUIKOCTh TEJO.
8.BrIsicHeHHe yCclIOBU TUIaBaHUA TeNa B KUAKOCTH.
Padora u momHocTh. JHeprus. (13 yacos.)

Pabora. MomtHocTs. DHeprus. Kunerudeckas sHeprus. [loTeHmanpHas sHEprus. 3aKoH
coxpaHeHus Mexannuecko sHepruu. [Ipocteie Mexanusmsl. KI1J[ MexannusmoB. Peruar.
PaBHoBecue cui Ha peiuare. MoMmeHT cuibl. Pelyaru B TexHuke, ObITy 1 ipupoje. [lpumenenue
3aKOHA paBHOBecHs pblyara kK 0;o0ky. PaBeHCTBO pabOT Mpu MCIOIB30BAaHUH MPOCTHIX
MEXaHU3MOB. «30JI0TO€ MTPaBUIIO0» MEXAHUKH.

JlabopaTopnas padora.

9.BrsicHeHUE yCIIOBUS PAaBHOBECHUSI phlyara.

10.0Onpenenenne KII/] npu noabeme no HAKIOHHOM TJIOCKOCTH.
V. IloBTopeHnue (2 4)

AHanu3 ommOOK, TOMYIIEHHBIX B UTOTOBOW KOHTPOJIBHOH padoTe.

8 kaacce
(68 yacoB, 2 yaca B HEJIEIIIO)

I. TenuioBbIe siBJIeHHs (23 4acoB)

Bayrtpennss sueprus. TemnoBoe npmkenue. Temneparypa. Temnonepenada. HeoGpatumocTsb
nporecca remonepeaayu. CBa3b TeMIIEpaTypbl BEIIECTBA C Xa0TUYECKUM JIBUYKEHUEM €ro
yactull. CiocoObl M3MEHEHUs! BHYTpeHHel sHepruu. TemnonpoBoaHocTs. Komn4uecTBO TEMIOTHI.
VY nenpHas TernoeMkocTh. KonBekius. M3nyuenne. 3aKkoH COXpaHEHUSI SHEPTUHU B TETUIOBBIX
npoueccax. [InaBnenue u kpucraminzanus. Y aeapHas TeIIoTa MiaBieHus. ['paduk niaBieHus u



otBepaeBanus. [IpeoOpazoBaHuie SHEPTUU MPU U3MEHEHUSAX arperaTHOr0 COCTOSTHUS BEIIECTBA.
Hcnapenue u koHaeHcanus. Y ienbHas Tersiora napoodpa3oBanus U KoHAeHcanuu. PaboTa mapa u
rasa npu pacudpenuu. Kunenue xxuakoctu. Bnaxuocts Bo3ayxa. TemioBbie qBuraTenu. JHEprus
TOIUIMBA. Y IeJIbHAs TEIIOTA CTOPAHMSL.

Arperatnbie coctosiHusA. [IpeoOpa3oBanue sHepruu B TemioBbix aurarensx. KIIJ temmooro
JIBUTATEJIS.

®dponTankHas 1abopaTopHas padora.

2.CpaBHEHHE KOJMYECTB TEIJIOTHI IPU CMEIIMBAHUU BOJBI PAa3HOM TeMIepaTyphl.
3.13mepenue yaenbHON TEIII0EMKOCTH TBEPOTO Tea.

I1. DnexTpuyecKkue siBJeHNS U JJIeKTPOMArHUTHbIE ABJIeHUd (27 yaca)

DnexTpusanus Ten. DIeKTpudeckuii 3apan. Bzanmopeiicteue 3apsaoB. JlBa BUaa AIEKTPUIECKOTO
3apsiia. JJuCKpeTHOCTh SIEKTPUIECKOTO 3apsaa. IIEKTPOH. 3aKOH COXPAHEHUS SICKTPUIECKOTO
3apsna. DIeKTpuyeckoe moie. DinekTpockor. CtpoeHne aToMoB. OOBSICHEHNE IIEKTPUIECKUX
siByicHUH. [IpOBOJJTHMKY M HETIPOBOJIHUKH DJIEKTpUYeCTBa. J[eiicTBHE 3JIEKTPUYECKOTO OISl Ha
JIEKTPUUECKUE 3aPSIbI.

[TocTostHHBIN 2nekTpruyeckuil TOK. cTrounnku snexkTpudeckoro Toka. Hocurenu cBo60 HBIX
AJIEKTPUYECKUX 3apsA0B B METAILJIAX, )KUIKOCTSIX U razax. JJeKTpuueckas 1ernb U €€ COCTaBHbIE
yacTi. Cuna Toka. Enununel cunsl Toka. Amnepmetp. M3mepenue cunbl Toka. Hanpsiokenue.
Enunune nanpsokenus. BonstMerp. M3mepenue HanpsbkeHus. 3aBUCUMOCTD CUJTBI TOKA OT
HaNpsSHKEHUS.

Conporusnenue. Enqununbl conpotuiaeHus. 3akoH Oma sl yuacTKa 3JIeKTPUUECKON LIETIH.
Pacuer conpoTuBieHus NpoBOJHUKOB. Y I€TbHOE CONTPOTUBIICHHE. [IpuMephl Ha pacueT
CONPOTUBJICHUS TPOBOJHUKOB, CHJIBI TOKA M HanpsikeHusi. Peocratel. [locnenoBaTrenbHoe U
MapayIebHOE COEAUHEHHUE IIPOBOJIHUKOB. J[€eMCTBUS DJIIEKTPUUECKOTO TOKA

3akoH Jxoynsa-Jlenna. Pabota snekrpuueckoro Toka. MOIIHOCTb 3JIEKTPUYECKOTO TOKA.
EnauHu1b paboThl SJIEKTPUUYECKOTO TOKA, TPUMEHseMbIe Ha TpakTHKe. CYETUUK INEKTPUIECKOM
SHEPTHH. DIIEKTPOHArpeBaTeIbHbIC TPUOOPHI. PacueT anekTposHepruu, moTpediseMon OBITOBBIMU
npubdopamu. HarpeBanue npoBoIHUKOB 3JIEKTPUUYECKUM TOKOM. KomdecTBo TemnoTsl,
BBIJIEJISIEMOE MPOBOJAHUKOM ¢ TOKOM. Jlamna HakanuBaHusi. KopoTkoe 3amMbIkaHue.
[Ipenoxpanurenu. MarautHoe noJjie. MarHuTHOE MoJie NPSAMOro Toka. MarHUTHBIE JIMHUU.
MarnuTHO€E NoJie KaTylIKy ¢ TOKOM. DJIEKTPOMAarHuThl U UX MpuMeHeHus. [10CTosIHHbIE MATHUTHI.
MarsnuTHO€e noJje NOCTOSIHHBIX MAarHUTOB. MaruuTHoe nose 3emiu. JlelicTBe MarHuTHOTO MO
Ha IIPOBOJIHUK C TOKOM. DJIEKTPUYECKUI ABUTATEIIb.

@ponmanvusle 1a00pamopHvle padbomal.
4.COopKa 3JIeKTPUYECKOH 1IeTIH M U3MEPEHHE CHITBI TOKA B €€ Pa3JINYHbIX yYacTKax.

5.M3Mepenune HanpsKEHUS Ha PA3IMYHbIX YYaCTKAX IEKTPUUECKOU LICTIH.



6.PerynupoBaHue cHIIbI TOKa PEOCTaTOM.

7.M3MepeHune conpoTUBICHUS IPOBOIHUKA IIPU IOMOIIM aMIIepMETpa U BOJIbTMETPA.
8.13mepenne MOITHOCTH U PabOThI TOKA B AJIEKTPHUECKON JIaMIIE.

9. CoOopka 351eKTpOMarHuTa U UCIbITAHUE €ro ASHCTBUS.

10. Uzydenue 31eKTPUUECKOTO JBUTATEIS IOCTOSHHOTO TOKA (Ha MOJIEINN).

I11. CBetoBbIe siBi1eHus. (15 yacoB) Mcrounuku cBera.

[IpsimonuHeitHOE paclpocTpaHeHue, OTpa)KeHHe U mpejoMieHue cBeta. Jlyu. 3akoH oTpaxkeHHs
cBeta. [Inockoe 3epkano. JIunza. Ontudeckas cuia JuH3bl. M300paxkeHne qaBaemMoe JIMH30M.

N3mepenue okycHoro paccrosiausi cobuparornieit muu3bl. Ontuyeckue npubdopsl. a3 u 3penue.
Ouku.

@ponmanvusle 1a00pamoprvle padomal.
11.13yuenue 3aKOHOB OTPaKEHUS CBETa
12.HabmntoeHue siBIeHUsI TPETOMIICHUS CBETa
13.ITomyuenue n300paskeHUs TP MOMOIIH JTNH3HI.

IV. IloBTOpenue (3 4)

9 kmacce
(102 yacos, 3 vaca B He/IEIO)

I. 3akoHbl B3aumMoaeicTBUs M ABHKeHUS TeJl. (34 yacoB)

MarepuanbHas Touka. Tpaektopus. Cxopocts. [lepememienne. Cucrema orcuera. OmnpeneneHue
KOOPAMHATHI ABWXKYIIero Tena. ['paduku 3aBUCMMOCTH KUHEMATUYECKUX BETMYUH OT BPEMEHH.
[IpssMonrHENHOE paBHOYCKOPEHHOE JBHKEHHE. CKOPOCTh PAaBHOYCKOPEHHOIO JIBHKECHHUSL.
[Iepemenienue npu paBHOYCKOPEHHOM JABMKeHUU. OnpeneneHne KOOPAUHATHI ABUKYILErO Tela.
I'padviku 3aBUCMMOCTH KMHEMATHUYECKUX BEJIMYUH OT BpeMEHHU. Y ckopeHue. OTHOCUTEIbHOCTh
MEXaHUYECKOro ABMKeHUs. VHepruanpHas cucTeMa OTCueTa.

[lepsniit 3akoH Hetotona. Bropoii 3akon Hetotona. Tpertuii 3akon Hetotona. CBoOoiHOE MajieHue
3axoH BcemupHoro tarorenus. KpuBonuneitHoe ABM>XeHUE. [{BH)KEHNE IO OKPYKXHOCTH.
HckyccTBenHsle ciyTHUKH 3emuind. Pakersl. iMiynbc. 3akoH coxpaHeHus umnyibca. PeakTuBHOe
IBIOKeHUe. JIBUkeHue Tesia OpOIIEeHHOT0 BEPTUKAIBHO BBEpX. [IBIKeHUE Tesia OpOLIEHHOTO MO
YIJIOM K TOPU30HTY. JIBH>KEHHE Tesla OpOLIEHHOTO TOPU30HTANIBHO. Y CKOPEHHE CBOOOTHOTO
nagacHus Ha 3emiie u APYrux IjiaHeTax.



@Dponmansvusle 1ad0opamophvie padomal.
1. UccnenoBanue paBHOYCKOPEHHOT'O ABM)KEHUS 0€3 HaualbHOM CKOPOCTH.
2.M3mepeHune ycKopeHHs: CBOOOIHOTO Ma/IeHusl.

1. Mexanuveckue KoJjie0aHusi 4 BOJHBI. 3BYK. (15 yacoB)

Mexannueckue konebanus. Amrmutyna. [lepuon, vacrora. CBoOoaHBIC KOJICOAHUSI.
Koneb6arenbubie cuctembl. MasiTHUK. 3aBUCUMOCTh MEPUOJA U YaCTOThl HUTSAHOIO MAasTHUKA OT
JUTMHBI HUTHU. [IpeBpalenne s3Hepruu npu KojiedbaTeIbHOM JIBHXKCHHH. 3aTyXarollue KojJeOaHusl.
Brinyxnennsie koaebanus. Mexanndeckue BOJIHBI. J[muHa BomHBL. [IpogosbHBIC U TTOTIEpEeYHBIC
BOJIHBI. CKOPOCTh pacipoCTpaHeHus BOJIHBI. 3ByK. BricoTa u TemOp 3ByKka. ['poMKoCTh 3BYyKa/
Pacnipoctpanenue 3Byka. Ckopoctb 3Byka. OTpaxkeHue 3Byka. 9xo. Pezonanc.

®dponTankHas 1abopaTopHas padora.

3.MccnenoBanue 3aBUCMMOCTH TIEPHOJIa W YaCTOTHI CBOOOJHBIX KOJIEOAHWW MaTeMaTU4eCKOro
MasiTHHUKA OT €ro AJINHBI.

I11. DnekTpomarHuTHbIe ABJIeHHA. (25 yaca)

JlelicTBUE MarHUTHOTO NOJIs Ha 3JeKTpudeckue 3apsaabl. I'paduueckoe nzodpakeHrue MarHUTHOTO
nonsi. HampaBneHue Toka U HampaBjeHUe ero MarHuTHOro noisi. OOHapyKeHHe MarHUTHOTO MOJIS
[0 €ro JEWCTBUI0 Ha DJIeKTpudeckuil ToK. IlIpaBuno iieBol pyku. MarHuTHBIM IIOTOK.
DneKTpOMarHuTHas MHAYKIUS. SIBlIeHNE 3JIeKTpOMarHUTHON HHAYKIMH. [lonyueHne nepeMeHHoro
JNEKTPUYECKOTO TOKA.

DnekTpoMarauTHoe mojie. HeoTHOpoIHOE ¥ HEOJHOPOIHOE 1oJie. B3auMOCBsI3b 3JIEKTPHUYECKOTO
W MarHMTHOTO TOJIeH. DJICKTPOMAarHUTHBIC BOJHBL. CKOPOCTh  PacrpoCTpaHCHHUS
AJIEKTPOMATHUTHBIX BOJIH. DJIEKTPOJBUTATENb. DileKTporeneparop. CBeT — 3JEKTpOMarHUTHAs
BOJTHA.

®ponTanpHas JabopaTopHas pabdora.
4. .V3yueHune SBJICHUS JIEKTPOMATHUTHON UHIYKIIUH.

I V. Ctpoenne atoma u aromuoro siapa (19 yaco) PagnoaktuBHocts. Anbda-, 6erTa- u
ramma-usnydenue. OmbITHI 0 paccenBaHuIo anbda-yactuil. [InanerapHas Moaens aToma.
AtomHoe sapo. [IpoToHHO-HENTPOHHAS MOEIH sAapa. MeToabl HabMIOEHUS U PErHCTPaIiH
yacTHIl. PagnoakTHBHBIE IPEBpAIICHUs. DKCIIEPUMEHTAIbHbBIE METOIBI. 3aps siapa. MaccoBoe
yucno sapa. Snepueie peakuuu. Jlenenue u cunres saep. CoxpaHeHUe 3apsiia © MacCOBOTO
YHUCIIa PU AAEPHBIX peakuuax. OTKpbITHE NPOTOHA U HEUTPOHA. SiepHbIE CHIIBI. DHEPTHsl CBS3HU
YaCTHII B SJIpE.

OHeprus cBs3u. [edekt macc. Beigenenue sHeprun 1pu ISICHUN U CHHTE3E sIIIep.
Hcnonbs3oBanue sinepHoit snepruu. Jlozumerpust. SAnepusiit peakrop. [IpeodpazoBanue
BuyTpennel sHepruu siep B JIEKTPUUYECKYIO SHEPTHIO. ATOMHAs SHEpreTuka. TepMmosiiepHbie
peakuuu. buonornueckoe neMcTBUE paUaIUu.



®poHTanbHas 1aboparopHas padora.
5.M3y4enue naeneHus sapa aroMa ypaHa 1o ¢pororpaduu TPEKOB.
6.M3yueHne TpeKOB 3apspKEHHBIX YaCTHI] 110 TOTOBBIM (oTorpadusm.

V. Crtpoenue u 3Boiouusi Beenennoii (5 yacon)

Cocras, ctpoeHue u npoucxoxaeHue Conneuynon cuctembl. bosbiue Tena CoaHEYHONH CUCTEMBI.
Masnsie Tena Conneunoit cucteMbl. CTpoeHue, uziydeHue v 3postonusi ConHIa v 3Be3/1.

Crtpoenue u 3Bomtonus BeenenHoil.

V1. IloBTopenue (4 4)

KaneHaapHo-TemaTuueckoe naaHMpoBaHue 7 Knacc.

No Jara | Jara HUcnoab3oBanue
Kon-so| mo no odopynoBanust
n/n Tema yaco | IJIaHy | dakry nenTpa «Touka
pocTa»

Pa3zgen 1.BBenenmue.

BBoansii nHCTpYyKTaXx no Th. 1 O3HakoMJIEHME C

1 Uro m3yuaet pusuka. Hekotopsie 1 poBon
¢buznyecKue TEpMUHBI. naboparopueit
HaOGnroneHus 1 OnbITHI.

2 YPpok ¢ ncnosb30BaHueM 1 JleMoHcTpanus
pecypcoB «Touka poctay. TEXHOJIOTHH
DuU3NYECKUE BETNYNHBI. M3MEPeHHUSI B LHP.
N3mepenue Gpusnueckux nap.

BEIUYMH. TOYHOCTH U
MOTrpeIIHOCTDH I/I3MepeHI/II>'I.

3 YPpok ¢ ucnosib30BaHHEM 1 Hudp. Jlab. «Touxa
pecypcoB «Touka pocray. pocTta» (MeT. pek. C.
Jlabopamopnas paboma Ne | 51) Jluneiika, neHTa
«OrnpeneneHre 1eHbl TeTCHUS MCpHad, 5

U3MEPUTENbHBIH

HU3MEPUTEITHHOTO TTPHOOpaY.
WIHH]P, TEPMOMETP,

JaTYUK TEMIIEPaTyphl

4 ®u3nKa U TEXHUKA . 1

Pa3nes 2.IlepeoHavyanbHble
CBeJICHHUSI 0 CTPOCHUH
BelllecTBA.

5 Crpoenue Bemecta. MoJIeKyIbl. 1
Jlabopamopuas paboma Ne2
«OrmpeneneHue pa3MepoB MajIbIX
TEI»




Ypok ¢ ncnosib30BaHueM
pecypcoB «Touka pocray.
JBwxkenue monekyi. dubdysus.

®poHTanbHas
naboparopHas paboTa
«Habmronenue
OpOYHOBCKOTO
JIBHOKCHUSD)
Komnerotep,
MUKPOCKOII
OMOJIOTUYECKUM, KAl
MOJIOKa,

paz0aBIICHHOTO BOJIOM

BzanmHuoe IIPUTAXKCHUEC n
OTTAJIKUBAHHUEC MOJICKYIIL.

ArperaTHbple COCTOSIHHSI BEIIISCTBA.
CBolicTBa ra30B, XKUJKOCTCH U
TBEPJBIX TEI.

«IIepBoHaYanpHBIE CBEACHUS O
CTPOCHHMH BelecTBay. Pemenne
3a1a4y

Pasznen 3.B3anmMopeiicTBue Tel.

21

10

MexaHuueckoe BUKEHHE.
PaBHOMEpHOE 1 HEPABHOMEPHOE
JIBI>KEHUE

11

CKOpOCTB. | 2910705000051 CKOpPOCTH.

12

Pacuér nytu u BpemeHn
JIBUKCHHSL.

13

WNuepnusi.

14

Biaumoneiictue TEI.
CamocTosrenbHas padoTa 1o
teme: «CKOpOCTh, TIYTh,
WHEPIIHS.

15

Macca tena. ExuHUIEBI MaccChl.
H3mepenne macchl Tena Ha Becax.

16

YPpok ¢ ucnoab30BaHuEeM
pecypcoB «Touka poctay».
Jlabopamopnas paboma Ne3
«3MepeHre Macchl Tenna Ha
PBIUAXKHBIX, JIEKTPOHHBIX BECAX»

Hudp. J1ab. «Touka
poctay (MeT. pek. ¢. 51)
HaGop Ten pazHoii
Macchl, JJIEKTPOHHbIE
BECHI

17

Jlabopamopnas paboma No4
«M3mepenne o0bema TBep0ro
TeNay.

18

II;moTHOCTE.




19 | YpoOK ¢ HCIOJIb30BAaHUEM HaGop ten pasnoii
pecypcoB «Touka pocra». Macchl, MEH- 3ypKa,
Jlabopamopnas paboma Ne5 3JIEKTPOHHBIE BECHI
«OnpeneneHue WIOTHOCTU
TBEP/OIO TENay.

20 | Pacuér macce u 06bp€Ma Tena mno
€ro IJIOTHOCTH.

21 | Pemenue 3agau no remam
«MexaHn4ecKoe TBIKEHUEY,

«Maccay, «llmotHOCTH
BELIECTBAY.

22 | KonTpoabnas padora Nel
«MexaHN4ecKoe JBHKEHUE.

Macca Tema, TUIOTHOCTh
BEIIIECTBA»

23 | Cuna. SBnenue tarorenus. Cuna
TshxecT. Cuila TSDKECTH Ha
IpyTux Iuianerax. Gunveckue
XapaKTePUCTHUKU TJIaHET.

24 | YPOK C UCIOJIb30BAHUEM ®poHTaIbHAS
pecypcoB «Touxka pocra». Cuia nabopaTopHas paboTta B
ynpyroctu. 3akoH ['yka. uudp nab. «M3mepenue

3aBHCUMOCTH CHJIBI
YIPYTrOCTH OT
nedopMauu
PYKUHBD).
O6opynoBanue:
IIITaTuB C KPEMEKOM,
Ha0op Npy>KuH, Habop
Ipy30B, JTUHEHKA,
JTMTHAMOMET]

25 | Bec Tema. CBs3p Mexay cuioiu
TSDKECTH M Maccoil Tena.

26 | YpOkK ¢ ucnoJib30BaHHEM Hudp. JIab. «Touka

pecypcoB «Touka poctar».
dnnamomerp.

Jlabopamopuas paboma Neb
«'panmyupoBanne TPYKUHBI U
WU3MEPEHUE CHUJT TUHAMOMETPOM)

pocta» (MeT. pek. c. 55)
Jnnamomertp ¢
IPEJIEIOM U3MEPEHUS 5
H, npyxuHbl Ha
MJIaHIIETE, TPY3bl
Mmaccoi o 100 r




27 | Ypok c HCIOJIb30BAHUEM 1 ®poHTaIbHAS
pecypcoB  «Touka  pocran». nabopaTopHasi paboTa B
Crnoxenue TBYX CHII udp nabd. «[IpaBuna
HaIIPaBJICHHBIX 110 OJHOM MPSIMOM. CJIOKCHUSL CHIT»
PaBHOJEHCTBYIOIIAS CHIL. H-[TaTUHB’ pbriar,

JTUHENKa, 1Ba
OJIMHAKOBBIX TPY3a, 1Ba
0J10Ka, HUTH
HEepacTsHKUMas,
JUHENKa
U3MEepHUTeIbHA,
JTUHAMOMET]

28 | YPOK € CIIO/Ib30BaHHEM 1 ®poHTanpHas
pecypcoB «Touka pocray. Cuna naboparopHas paboTa
TpeHus. TpeHue mokos. Neo 1 «M3yuenue

JBUKCHHUSI TeJia IPU
NENCTBUMN CHUIIBI
TPEHUS»: IEPEBSIHHBIH
Opycok, Habop IPy30B,
MEXaHUYECKasi CKaMbsl,
JTUHAMOMET]

29 | YpPOK ¢ uCnoJib30BaHHEM 1 Hudp. JIabd. «Touka
pecypcoB «Touka pocray. pocTtay (MeT. pek. c. 56)
JlaGopatopHas pabota Ne7 JlepeBsiHHBII OpYCOK,
«3mMepeHne Cuibl TpeHus HabOp TPy30B,
CKOJIbKEHUSD» MEXaHUYECKask CKaMbsl,

JTUHAMOMET]

30 | TpeHue B mpupoie U TEXHUKE 1
KparkoBpemennas
KOHTPOJIbHas1 padora Ne2
«Cwuia. PaBHOz€ElcTBYIOIIIAs
cunay. [[BmxeHue u
B3aMMOJICHCTBHE
Pasznea 4. laBjienne TBEPABIX 23
TeJl, JKMJAKOCTEeHd U ra3os.

31 | JaBnenue. EnHULBI JaBIEHUS.

32 | CnocoObl yMEeHbIIEHUS U
YBEJIMUYEHUS TaBIICHUSI.

JlaGopatopHas padota Ne8
«3MepeHue JaBieHus TBEPAOTO
TeJa Ha OTopPY»
33 | [JaBienwue raza. 1




34

YPpok ¢ ncnosib30BaHueM
pecypcoB «Touka pocray.
[Tepenava naBiaeHUs KUIKOCTIMHA
u razamMu. 3aKoH Ilackamns.

®poHTaTbHAS
nabopaTopHas pabota
«3akoH Ilackans.
Onpenenenue
JABJICHUS KUIKOCTH»
JlaTauk naBieHus,
TaTUB, paboyvast
€MKOCTB, TpYyOKa,
JIMHEWKa

35

JlaBjieHUE B )KUJIKOCTSX U ra3ax.
KparkoBpemennas
KOHTPOJIbHasi padora Ne3.
«JlaBnenue. 3akoH [lackamns»

36

Pacuer JaBJICHUSA XUJAKOCTH Ha
JHO U CTCHKHU COCYyJa.

37

CooOmiarommecs COCy/Ibl.

38

Bec Bozmyxa. AtmocdepHoe
JIaBJICHUE.

39

N3mepenune aTMochepHOro
nasnenus. OneitT Toppuueruim.

40

bapomerp —  anepowun.
ATMocdepHOe aBJIeHHE Ha
pa3IMYHBIX BBICOTAX.

41

Pemenue 3amau «JlaBienue B
KUJKOCTSX U Ta3ax»

42

W3mepenue 1aBiaeHus.
Manomerpsl. KpaTtkoBpemeHnHast
KOHTpoOJIbHasi padora Ne 4 1o
TeMe «JlaBieHue B KUAKOCTU U
rase»

43

ITopiiHEeBON >KUIKOCTHBIA HAacoOC.
I'mppaBnuyeckuit mpecc.

44

JlelicTBrE )KUJIKOCTH U Ta3a HA
MOTPYKEHHOE B HUX TEJO.

45

3akoH Apxumena.

46

YPpok ¢ ucnosib30BaHueM
pecypcoB «Touka poctay.
Jlabopamopnas paboma Ne9
«3mepenune BhITAIKUBAIOLLEH
CHUJIBI»

Hudp. J1ab. «Touxa
pocTta» (MeT. pexk. c. 67)
JluHamoMeTp, IITaTuB
YHHUBEPCATbHBIN,




MEpHBIN HWJIUHIP
(MeH3ypka), rpy3
WIMHIPUYECKUNA U3
cTalu, Tpy3
HWIMHIPUYECKUN U3
AITIOMUHHUEBOTO CILJIaBa,
HUTh

47 | IInaBanue Ten.

48 | Pemienune 3amau mo Ttemam
«ApxumenoBa cuiay, «Y CIOBHS
TJIaBaHUS TEI.

49 | YpOK ¢ HCIOJIb30BAHUEM 1 Hudp. JIab. «Touka
pecypcoB «Touka pocray. pocTtay» (MeT. pek. c. 68)
Jlabopamopnas paboma Ne 10 Junamomertp, IITAaTUB
«M3ydyeHue ycnoBui miaBaHus YHUBEpP- CAJIbHBIN,
TeJa B KUIAKOCTH. MEPHBIN LIWJIUH]P

(MeH3ypka), rpy3
UUJIUHAPUYECKUN U3
CIELHATIBLHOTO
IJIACTUKA, HUTb,
MOBapeHHas! COJb,
najouka Jiist
nepeMenInBaHus

50 | [lmaBanue cynos. 1
BosnyxonnaBanue.

51 | Pemenne 3agau mo Temam: 1
«ApxumenoBa cui.», «IlnaBanue
Tem», «IlnaBanue cynos.

BosayxonnaBanuey.

52 | KonTpoubHnas padora NeS na 1
TeMy: «/laBieHue TBepbIX Te,

JKUJIKOCTEN U Ta30B)

53 «Ha 3emiie, oz BOIOH U B HEOEY» 1
Pa3znen 5. Pa6oTa 1 MOIITHOCTD. 13
JHeprus.

54 | Mexanuueckas pabora. Enununbt 1
paboTEHL.

55 | MomHocTs. ENMHHALIBI MOIIHOCTH.

56 | IIpocteie Mexanusmbl.  Pwruar.

PaBHOBecue cui Ha peruare.
57 | MoMeHT cuibl. 1




58 | YpOk ¢ HCIO/1b30BaHHEM [Mudp. Jlab. «Touka
pecypcoB «Touka pocray. pocta» (MeT. pek. ¢. 57)
Peruaru B TexHuKe, OBITY U Prruar ¢ kperieHusaMu
IpUpOJIE. U1 TPY30B, HA0Op

rpy3oB 1o 100 r,
Jlabopamopnas paboma Ne 11 JUHAMOMETD
«M3yueHue ycnoBus paBHOBECHSI
phIyara.

59 | bioku. «3omn0Toe nmpaBuiio» ®poHTasbHAA

MEXaHUKH. naboparopHas paboTa ¢
mudp nabd. «M3ydyenne
MOJIBUKHBIX U
HETOJABUKHBIX OJIOKOBY
IToaBmyxHEIN U
HETOJIBUYKHBINA OJIOKH,
HaOOp rpy30B, HUTD,
JTUHAMOMETD, IITATUB,
JUHENKa

60 | LlenTp TsxkecTu. YcioBue
paBHOBecus Ted. JlabopatopHas
pabota Nel2 «Omnpenenenue
LEHTPA TSHKECTH TIIIOCKOU
InnacTuHbDY

61 | Ypok ¢ ucnosb3oBanuem Hudp. J1ab. «Touxa
pecypcoB «Touka pocray. poctay (MeT. pek. c. 57)
Koaddunuent monesnoro [ITaTus,
JIEHCTBUSI MEXAHU3MOB. MEXaHUYeCcKas CKaMbs,

OpYCOK C KPIOYKOM,

Jlabopamopnas paboma Nel3 JIUHEeNKa, Habop
«Omnpenenenue KIIJ[ npu nogbeme Ipy30B, INHAMOMETP
TeJa 110 HAKJIOHHOM TIJI0CKOCTHY

62 | Pemenue 3anau no teme «Pabora,
MOIIHOCTb, KITZQ IIPOCTBIX
MEXaHU3MOBY.

63 | DHeprus. Kunernueckas u
MOTEHIMATbHAs SHEPTUA.

64 | IlpeBpamienue oqHOrO BUAA
MEXaHUYECKON DHEPIUU B IPYIOM.

Pemenue 3agau no reme «Paborta,
MOIIHOCTb, SHEPTUSD»

65 | Konrpouasnas padora Ne6 no
teme «Pabora, MOIIHOCT,
SHEPTU»

66 | PaboTta u MOIIHOCTE. DHEprusl.

Pemenue 3amau u3 xypca GU3NKu
7 KJ1acca




67 | UroroBas koHTpoabHas paboTa 1
(mMpoMeXxyToYHast aTTECTaIUs )
68 | O6o6menne. ®duszuka U MHP B 1
KOTOPOM MBI )KHBEM
KaneH,qapHo-TemamquKoe naaHnposaHue 8 Knacc.
Ne Kon-so | [Mara | [Aarta Hcnonbn3oBanue
Tema Yyacos no no odopynoBaHusI
n/n nnauy | dakry nentrpa «Touka
pocray»
Pazpnen 1. TEIIJIOBBIE 23
ABJIEHUA
1 | BBOJHBIN HHCTPYKTaX 1O 1 O6opynoBanue:
oxpaHe Tpyzna. TemioBoe JlaGopaTopHbIi
JIBUKeHHe. Temmeparypa. TEpPMOMET, JIATIHK
BuyTpenuss sneprusi. TEMIIEPATyPhI
2 Croco0bl U3MEHEHHUS 1 JdeMoHCcTpanus
BHYTPEHHEH HEprumu. «3menenune
BHYTpEHHEMN
SHEPTUH TeJla PH
TPEHUU U yJapen:
TATYUK
TEMIIepaTyphbl, J1BE
JTIOCKH, JBE
CBUHIIOBBIE
MJIACTUHKU, MOJIOTOK
3 1 JdemoHcTpanus
«lTormonienune
CBETOBOM DHEPIUN»:
JIBa TaTYMKA
Buae! Tenonepenaun. TeMmepaType,
Jamma, JUCT Oenoi
1 4€pHOii Oymarw,
CKOTY
4 KonnuecTBo TEMIOTHI. 1
EanHuner konnyecTBa
TETIJIOTHI.
5 | YaenbHas TEIIOEMKOCTb 1
BEIECTBA.
6 Pacuer konmyecTBa TETIOTHI, 1

HEO0OXOIMMOTO JIJIsI HarpeBaHUs
TeJa WIA BBIJICISEMOTO UM TIPH

OXJIAXKACHUMU.




7 Jatuuk
TEMIIepaTyphl,
JlabopatopHas padotaNel TEpMOMETD,
. KAJIOPUMETP,
CpaBHEHHE KOJIMYECTB .
MEPHBIN [WIHHAP
TGHJIO’EBI npu CMCIJ_IGH,I’/II/I BOJIbI (Memsypxa),
pa3HOU TeMIlepaTyphl 1aGOpaTOpHbIE
CTaKaHbl, TOpsYas U
XOJIOAHAs BOAA
8 | JlabopatopHas pabGora No 2 Hatunk
«M3mepenne yIEJIBHON TeMIEepaTypsl,
TEIJIOEMKOCTH TBEPAOTO TEJa» TEPMOMETD,
KaJIOPUMETP,
ropsiyasi 1 XoJ0aHast
BOJIa, MEPHBIN
UUATUHID, TPY3
HWIAHAPUYECKUH C
KPIOYKOM, HUTb,
3JIEKTPOHHBIEC BECHI
9 DOHeprus TorMBa. Y 1eabHas
TEIJIOTa CTOPAHUS TBEPIOIO
Tena.
10 | 3akOoH  COXpaHEHHs W
MpEBpAIllCHUs] HHEPTUU B
MEXaHUYECKUX U TEIIOBBIX
Mpoleccax.
11 | Pemenune 3amay 1O  TEME
«TemoBbie IBIEHUS
12 | KonrponbHas pabota Nel
"TensoBbI€ ABICHUS
13 | ArperaTtHbie COCTOSIHUS

BenecTna. [InaBnenue u
OTBCPACBAHUC.




14

['paduk maBieHus u
OTBEpCBaHU
KPUCTAJUTMYECKUX TEl.

Y aenbHas TEIIOTA IJIaBIICHMUS.

PDpoHTAIBHASA
JabopaTopHas
padora Ne 1.
«Omnpenenenue
YAEIbHOM TEILIOThI
TUTABJICHUS JIbAAY:
JTATYUK
TEMIEPATYypHI,
KaJIOpUMETP, COCY]L
C TAIOIIUM JIbJIOM,
COCYJI C BOJIOH,
AJIEKTPOHHBIE BECHI.

@®poHTanbHAA
nmabopaTopHas
pabota Ne 2.
«O06pa3zoBanue
KPUCTAJIJIOB:
MHUKPOCKOII,
npoOupKa ¢
HACBIIIIEHHBIM
pacTBOpoM
JIBYXPOMOBOKHUCJIOT'O
aMMOHWUS,

15

Pemenue 3amau."IlnaBaenue
TeJ ¥ KpucTam3anus"

16

Ncnapenune. HacbllieHHBIN U
HEHACBIILICHHBIN nap.
Konnencanus. [Tornomenue
DHEPIrUU IPU UCIIAPEHUU
JKUJIKOCTH U BBIJETIEHUE €€ IIPU
KOHJICHCALIUHU Iapa.

JdemoncTpanus
«Hcnapenue
CIUpTa»: JaTYUK
TEMIIEPATYPHI,
poOUpKa, TUCTOUKU

Oymaru, pe3suHKH,
pasHbIe CIIUPTHI

17

Kunienue. Y nenbHas Temiora
napooOpazoBaHUs u
KOHJICHCAlIUH.

JdemoHcTpanus
«M3yuenune
npouecca KUIEHUs
BOJIBI»: TATUUK
TEMIIEPATYPHI,
LITaTUB
YHUBEPCAIbHBIM,
K0JIOA CTEKJISTHHAS,
CIIUPTOBKA,
IIOBapeHHas CoJb




18

Bnaxuocts Bozayxa. CriocoOb
onpeeaeHus BJIQKHOCTH
Bo3nyxa. JlabopaTopHas pabora
No3  "M3mepeHue BIaXKHOCTU
BO3yXxa".

Jatuuk
TeMITepaTyphl,
TEPMOMETP, MapJIs,
COCy/J1 C BOJIOM

19

Pemenue 3amau (Ha
pacueT KoJIn4ecTBa
TEIUIOTHI IIPH H3MCHEHHH
arperaTHoro COCTOSTHHS
BEIIIECTBA).

20

Pabora raza u napa npu
pacuupenuu. JlBurarens
BHYTPEHHETO CrOpaHusl.

21

[TapoBas TypOuHa. KITJ
TEIUIOBOTO JIBUTATEJIS. .

TemnnoBblie ABUTATEIH.

22

TeruioBbie MAaIINHEL.
N3MeHeHue arperaTHbiX
COCTOSIHH BEIECTBA.

23

KonTtponpsHast padora No2
"M3MeHeHne arperaTHbix
COCTOSTHUH BelecTna. .

Pasznea 2.
JIEKTPUHYECKUE

SABJIEHUSA

27

24

DneKkTpu3zanus Tel npu
COIIPUKOCHOBEHMH. [[Ba poaa
3apsaa0B. Bzanmonenicteue
3apsHKEHHBIX TeJl. DIIEKTPOCKOIT

25

DJIEKTPUUYECKOE MOJIE.
[IpoBoHMKH, TOTYTIPOBOIHUKH
Y HEPOBOIHUKHU
ANEKTPUYECTBA.

26

JlenuMocCThb 3JeKTPUYECKOTo
3apsiaa. InekTpoH. CTpoeHue
aToMma.

27

OOBsICHEHHE DIIEKTPUIECKUX
SIBJIEHUH.

28

DIIEKTPUUECKHUI TOK.
M cTOYHNKHN 3TIEKTPUYECKOTO

TOKa.




Kontponbnast pabora  Ne3
(kpaTKOBpeM.) "DIIeKTpHU3aIus
ten. Ctpoenue atoma'.

29 | DnekTpuyeckas 1enb U e€
COCTaBHBIE YaCTH.

DIIEKTPUUECKHUI TOK B
MeTaJulax.

30 | JleicTBUs AIEKTPUIECKOTO
tToka. HanpaBnenue
AEKTPUYECKOTO TOKA.

31 | Cumbl Toka. EquHUIBI CHITBI Jlataunk TOKa,
Toka. Amnepmetp. M3mepenue amIepMeTp
CUJIBI TOKA. JBYXIPEIENbHBIH,

HMCTOYHUK MTUTAHUS,
JlaboparopHas pabota Ned KOMILJIEKT
"COopKa 2IEKTPUUYECKON IICTIH. IIPOBOJIOB,
H3mepenne cumbl TOKa B €€ PE3UCTOPHI, KITH0Y
pa3IUYHbIX yyacTKax'.

32 | DIeKTpUYECKOE HaINPSHKEHUE. Jaruuk
EauHunel HanpsoKeHus. HaTPSIKEHUS,
BoasT™merp. M3mepenue BOJIBTMETP
HanpspkeHus. JlaboparopHas ABYXTPECIbHBIH,
pabota Ne5 "M3mepenue MCTOYHUK MTUTAHUS,
HaINpsDKEHUS Ha Pa3THYHbBIX KOMILTEKT
YYaCTKax dJIEKTPUYECKOM HpOBONOB,
nerm”. PE3UCTOPBI, KITI0Y

33 Jdemoncrpanus

«HccnenoBanue
3aBUCHUMOCTh CHJIBI TOKa OT 3aBHCHMOCTH CHIIET
TOKa B TIPOBOJIHUKE
HaIpsSDKEHUA. JJIEKTPUYECKOe OT HAIPAHCHIDY:
COTIPOTUBIIEHUE MPOBOIHUKOB. JIATYNK TOKa, AATHHK
Eaununel conpoTuBieHus . HATIPSKEHS,
pe3ucTop, peocTar,
WCTOYHUK MTUTAHUS,
KOMIUIEKT MPOBOJIOB,
KJTIOY

34 | 3akon Oma s ydyacTka Ienu.

35 | Pacuer conpoTuBIEHUS
MPOBOJHUKA. Y IEIBHOE
CONPOTHUBIICHHUE.

36 | [Ipumepsr Ha pacuer

COIIPOTUBJICHUA ITPOBOAHUKA
CHUJIBI TOKA W HAIIPSAXKCHUSA.




37 aTYHK TOKa
Peocrats1. JlTabopaTopnast A ’
" peocTar, UCTOYHHUK
pabota Ne6 "PerynupoBanue
\ MUTAHUS, KOMIUIEKT
CHWJIBI TOKa peocTaToM".
IIPOBOIOB, KIIIOY
38 JlaTuuk TOKa,
JTaTYUK
HaIpPSDKEHUS,
ammepme
JlaGopaTopnas pabora Ne7 PMETP .
BYXIIpeIeIbHBIN
"U3Mepenune conpoTUBICHUS JIBYXIIPEL ’
BOJIbTMET]
MIPOBOJHHKA C ITOMOIIBIO .
. JBYXIIPEIEIbHBIN,
amIiepMeTpa 1 BoJpT™MeTpa'. PE3UCTOPHI,
HMCTOYHUK MTUTAHUS,
KOMILJIEKT
IIPOBOJIOB, KIIIOY
39 JlaTyuk TOKa,
JaTYuK
HaAMPSDKEHUS,
ITocnenoBarensHOE
amIepMeTp
COTPOTHUBIICHUE ITPOBOTHUKOB .
Jlaboparopnas pabota Ne 8. ABYXTPCACILHBIHN,
«M3yuenue BOJIILIMEIp
JBYXIIPEIeIbHBIN,
MOCJIEI0BATENBHOIO
PE3UCTOpHI,
COCIMHEHUS TTPOBOTHUKOB.
HMCTOYHUK MTUTAHUS,
KOMILJIEKT
IIPOBOIOB, KIIIOY
40 JlaTauk TOKa,
TATYUK
HaIpsKEHUS,
[TapannenbHOE COMMPOTUBIICHUE aMIepMerp
npoBOJHUKOB. JlabopaTropHas JBYXIIPENEIbHBIN,
pabora Ne9 . «M3yuenue BOJIbTMET]
NapajuleIbHOTO  COEANHEHUS JBYXIIPEIETbHBIN,
MIPOBOJHUKOB) PE3NUCTOPEIL,
HMCTOYHUK MTUTAHUS,
KOMILJIEKT
MIPOBOIOB, KITFOY
41 | Pemenue 3aga4.(mio Teme
:"CoennHeHHe MPOBOJIHUKOB",
"3akoH OMa 1151 yyacTka
nenu'").
42 | KontponpHas pabota Ne4
"DNEeKTPUYECKUN TOK.
CoenvHeHrEe MPOBOTHUKOB" .
43 | PaboTra 1 MOIITHOCTh

OJICKTPHUYCCKOI'0 TOKA.




44 JlaTyuK TOKa,
Enunuier paboTsr AATHHK
HaIpsKEHUs,
3JIEKTPUYECKOTO TOKA, aMIIEpMeTp
IIPUMEHSIEMbIE HA IPAKTHUKE. J————
JlaGopaTtopnas padora Ne 10 BOJBTMETP
R JBYXIIPEEIbHBIN,
H3mepenne MOITHOCTH U
. JIAMIIOYKa,
pabOThI TOKA B AJIEKTPUUECKOM HCTOUHHK IATAHH,
namre”. KOMILJIEKT MPOBOJIOB,
KIIIOY
45 | HarpeBanue MIPOBOIHUKOB
3JIEKTPUYECKUM TOKOM. 3aKOH
Jxoyna-Jlenna.
46 | Konagencarop.
47 | Jlamma HaKaJIUBaHUSI.
DIIEKTpUUYECKHE
HarpeBaTelIbHbIe TPUOOPHI.
Kopotkoe 3ambikanue,
MpPEeAOXPAHUTEIIH.
48 | DaeKTpUUECKue BICHUS
49 | DIEKTPUYECTBO COLIEALIEE C
Hebec
50 | KourponbHas pabora Ne5
"DIIeKTPUUECKHE SIBJICHUS
Paznea 3.
JIEKTPOMAI'HUTHBIE
SABJIEHUSA
51 JdemoHcTpanus
MarnutHoe mnose. MarautHoe «H3mepenne nojis
M0JIE MPSIMOTO TOKA. TOCTOAHHOTO
MarHuTa
MarHHTHLIC THHIH. MTOCTOSTHHBIA MarHuT
ITOJIOCOBOM
52 | MarauTHoe 1oJjie KaTyluKH ¢

TOKOM. SHCKTPOMaFHI/ITBI Hn ux
IMPUMCHCHUC.

JlaGopaTtopnast pabota Nel 1
"COopka 3JeKTpOMaruuTa u
HCITBITAaHHE €TO JeHCTBHUA".




53 | IlocTositHHBIE MAarHUTHI. JlaTYuK MarHuTHOTO
MarautHoe noJie MOCTOSHHBIX TIOJIs1, TIOCTOSTHHBIH
MarHuToB. MarHuTHoeE noJie MarHuT MOJIOCOBOW,
3emun. JlaGopaTopHas pabora JTUHENKa
No 12 «M3y4eHrne MarHuTHOTO MU3MEPUTEIbHAS
I0JISI IOCTOSIHHBIX MarHUTOB»

54 | JlelicTBME MarHUTHOTO NOJIS Ha
MIPOBOJIHUK C TOKOM.

DJIEKTPUYECKUI JBUTATEIb.
JlaGopaTtopnast pabota Nel3
"N3ydyeHue 37IeKTpUIECKOro
JIBUraTeNs IOCTOSIHHOTO TOKa
(Ha MoJemn)

55 | DIEeKTpOMarHUTHbIE SIBJICHUA.
KparkoBpemeHHasi KOHTPOJIbHAs
pabota Ne6 o Teme
«INEKTPOMArHUTHBIC SBIICHUS

56 | DNeKTpOMarHUTHbIE SIBJICHUS
Pa3znen 4. CBETOBBIE
SIBJIEHUSA

57 | UcTouHuku cBerta. Ocseturens ¢
PacnpocTpanenue csera. HWCTOYHUKOM CBECTA
Jla6oparopHas pa6ora Ne 14. Ha 3,5 B, HCTOYHHK
«Habmonenne MUTaHUS, KOMIUIEKT
IPSIMOJIMHEMHOTO IIPOBOJOB, HICICBAA
pacnpoCTpaHEHUS CBETa nuadparma
Bunumoe nBukeHne CBETUIL.

58 Ocseturens ¢

HMCTOYHHKOM CBETa
Ha 3,5 B, ncrounnk
OtpaxkeHnue cBera. 3aKOH [UTaHUs, KOMIUTEKT
OTpa)KEHHUS CBETA. MIPOBOJIOB, IIIEJIeBast
Jlabopamopuas paboma 15 « nuadparma,
«M3y4eHue sIBIEHUS OTPAXKEHUS HOJTyIUIUHAD,
CBETAY MJIAHIIET Ha
MIJIOTHOM JIUCTE C
KPYTOBBIM
TPAHCIIOPTHPOM
59 | Il;mockoe 3epkaiio.




60

[Ipenomnenue cBera. 3akoH
NPEJIOMIICHUS CBETA.
Jlabopamopnas paboma 16 « .
«M3y4yenue sBiIeHUA
IPEJIOMIICHUS CBETa»

OcBeTHTelb C
HMCTOYHHUKOM CBETa
Ha 3,5 B, ucrounuk
MIATAHUS, KOMIUIEKT
MIPOBO/IOB, IIIeJIeBast
nuadparma,
MOJTYIIFITAH/P,
IJIAHIIET Ha
IIOTHOM JIUCTE C

KPYTOBBIM
TPaHCHOPTUPOM
61 | JImuzel. OnTHYecKkas cuia JUH3.
62 OcBeTuTeib ¢
HCTOYHHKOM CBETa
Ha 3,5 B, ucrounuk
IUTAHMS, KOMIIICKT
MIPOBOJIOB, IIEJIeBas
nuadparma, SKpaH
N3006paxeHus JlaBaeMble CTJILHOH,
nuH3ou. JlabopaTopHas pabora HaHpaBH’HOmaﬂvc
Nel7 "N3yuenue nzo0OpaxeHus M3MCPUTCIIEHOR
JlaBaeMoro JIMH30M". LIKajIoH,
COOMPAFOIIINE JTMH3BI,
pacceuBaroias
JIMH3Q, cJIai
«Monenb
MpeaMeTa B
peiitepe
63 | I'ma3 xak onTuyeckas CUCTEMA.
OnTuueckue npuoOopsI.
64 | CBeTOBEIC SABICHHS
65 | KontponpHas pabGota Ne 7.
«CBeTOBEIC IBJICHUSY
Paznea 5. IOBTOPEHUE
66 | IloaroroBka K HTOrOBOI
KOHTPOJIbHOM paboTe. Pusnka u
MUP, B KOTOPOM MBI JKUBEM
67 | UroroBas KoHTposibHAs paboTa.
68 | O00OIIEHNE U aHAJIN3 UTOTOBOM

KOHTPOJIbHOM paboThl. «Kakas
CTpaHHasl IUIAHETA...»




KaneHpapHo-TemaTtuyeckoe naaHuposaHue 9 Knacc.

n/n

Tema

Ko.-
BO
4acoB

Jlara
no
IVIAHY

Jara
1o

dakry

HUcnosb3oBanue
000py10BaHMS LIEHTPA

«Touka pocra»

Pazgean 1. 3akoHbI
JBHUIKEHHUA U

B3aHNMOJAEHCTBUSA TeJl.

34

BBoaHbIN HHCTPYKTaX
o Th. MarepuanbsHas
Touka. Cucrema orcyera.

Ilepemenienue.

Onpenenenue
KOOPIMHATHI
JBUXKYIIETOCs Tela.

IIpssmonuHeiHOE
PaBHOMEPHOE JIBUKECHUE
Ilepemenienue npu
IPSIMOJIMHEHOM
paBHOMEPHOM
JBUKCHHH.

I'paduxu 3aBUCUMOCTH
KMHEMaTH4YECKUX
BEJIMYUH OT BPEMEHHU
IIPU IPSIMOJIMHEHHOM
PaBHOMEPHOM JIBUKECHUHU

Cpenssisi CKOpoCTb

Pemenue 3agau

IIpssMonuHeiiHOE
PaBHOYCKOPEHHOE
JIBUOKEHUE. Y CKOPEHHE.

CxopocTh
PSIMOJIMHEMHOTO
PaBHOYCKOPEHHOTO
neuxenus .['paduk
CKOPOCTH.

10

Ilepemenienue npu
IPSIMOJIMHEUHOM
PaBHOYCKOPEHHOM
JBUKECHHH.

11

IIepemerenue Tena npu
IPSIMOJIMHEHOM
JIBIKEHUU 0€e3
Ha4yaJbHOW CKOPOCTH.




12

JlaGopaTtopHnas pabota
Ne 1 "UccnenoBanue
PaBHOYCKOPEHHOTO
IBIOKEHUA 0e3
HaYaJIbHOW CKOPOCTH.

Ooopynosanue: [lItatus
71a00paTOPHBIi,
MEXaHUYECKasi CKaMbs,
OpYCOK epEBSIHHBIH,
AJIEKTPOHHBIN CEKYHIOMEP
C JaTYMKAMH,
MarHUuTOYIPaBIIIEMbIC
TCPKOHOBBIC JaTUUKHU
CEKyHJIOMepa

13

['paduku 3aBUCUMOCTH
KMHEMaTHYEeCKUX
BEJIMYMH OT BPEMEHH
[pU NPSMOJIMHEHHOM
PaBHOYCKOPEHHOM
JBUKCHUH

14

Pemenue 3amay «
PaBHOYCKOpCHHOG
JBHXXCHHUCH

15

Pemenue 3amau no reme
«OCHOBBI KHHEMaTHKH)

16

KonrponsHas pabora
Nel o reme
«IIpsamonuHenHOe
PaBHOYCKOPEHHOE
JBUKECHHUE

17

OTHOCHUTEIBLHOCTh
JABHIKCHUA.

18

HNueprumanbHbie CHCTEMBI
otcuéra. [1epBbIil 3aKOH
HproroHa.

19

Bropoii 3akon HeroToHa.

20

Tpernii 3akoH HproTOHA.

21

CB0OOOHOE TTaZIeHUE
TEJN.

22

JIBukeHue TeNna,
OpOIIEHHOTO
BEPTUKAJIBHO BBEPX.
HesecomocTs.




23

JlaGoparopHas paboTa
Ne 2 "Uzmepenue
YCKOpEeHUsi CBOOOIHOTO
naneHusa"

24

3aKOH BCEMUPHOI'O
TATOTCHUA.

25

Y ckopeHre CBOOOIHOTO
najgeHus Ha 3emie Hu
Jpyrux HeOECHBIX TEIl.

26

[Ipamonuneitnoe u
KPUBOJIMHEHHOE
nBUKeHHe. [IBukeHue
Teja Mo OKPY>KHOCTH C
MOCTOSTHHOM 110 MOJYJTIO
CKOPOCTBIO.

27

Pemenue 3amay.

28

HckyccTBeHHBIE
CIyTHUKH 3eMJIH

29

Nmnynse Tena. 3akoH
COXpPaHEHMsI UMITYJIbCA.

30

PeakTiBHOE IBUKEHHE.
PakeTnl.

31

Pemenne 3agau

32

BriBoj 3aKOHa
COXpaHEHUs
MEXaHUYECKON YHEPTUU.

33

Pemrenue 3agad mo reme
"3aKOHBI COXpaHEHUs B
MmexaHuke "

34

KonTponbnas padora Ne
2 1o TeMe "3aKOHEI
COXpAHEHHUs B MEXAHUKE

Pazpmea 2.
MexaHnnyecKune
K0J1e0AHUA ¥ BOJIHBI.

3BykK.

15

35

Konebarensuoe
nBrxenue. CBOOOIHEIE
KoJIeOaHusl.




36 JdemoHcTpaunu
«Konebanus HUTIHOTO
MasiTHUKa U CBOOOJIHbIE
Kosie0aHus Tpy3a Ha
Benuunnsl, npyxuHe»:OoopynoBanue:
XapaKTepU3YIOIINe JaTYUK YCKOPEHUs, IITaTUB
Kosie0aTesIbHOE C KperexoM, Habop rpy30B,
JIBUKCHHE. HUTh, HA0Op NPYKUH
37 | 'apmonnueckue
KoJieOaHus
38 «3yuenue konebanuit
HUTSHOTO MasiTHUKA):
Oo6opynoBanue:
KOMIIBIOTEP, JaTUUK
YCKOpEHUS, Ipy3 ¢
KPIOYKOM, JIErKast U
JlaboparopHas paboTa HEpaCTAIGIMAZ HHTE,
Ne 3 "« UccnenoBanue pyJIeTia HuqueHHe
3aBUCHUMOCTH IEpuoia u Koncbanuii rpysa na
4acTOTHI CBOOOTHBIX TIPYAHHEY-
KoJie0aHUI MasiTHUKA OT OGopynosanne:
JUTMHBI €r0 HUTH. KOMIIBIOTED, AaTIHK
YCKOpEHUS, ITATUB C
KperexoM, Habop MpyKUH
pa3Hoi )KECTKOCTH, HAOOP
rpy3os o 100 r.
39 | Pemrenue 3amau
40 | 3aryxaromue
Kosie0aHusl.
BeIHyX1€HHBIE
KoJie0aHusl.
41 | Pesonanc.
42 | Pactipoctpanenue
Kosie0aHuil B cpejie.
BousHbl.
43 | Jduouna BosHbL. CKOPOCTH
pacnpocTpaHeHHs
BOJIHBI.
44 | UcrouHuKy 3ByKa.
3BYKOBBIC KOJICOAHUS.
45 | Beicora, TeMOp u
TPOMKOCTbH 3BYKa.
46 | PactpoctpaHeHue 3ByKa.
3BYKOBBIE BOJIHBI.
47 | OTpaxenue 3ByKa. Ixo.

3BYKOBOM pE30HaHC




48

Pemenue 3amau

49

KoHnTtponbnas padota No
3 no teme
"MexaHu4eckue
KOJIe0aHUs ¥ BOJIHBI.

3ByK"

Pazpea 3.
DJIeKTPOMAarHUTHOE
noJje

25

50

MarsuTHoe I10JI€.

51

HanpaBneHHe TOKa U

JdeMoHcTpanus

HaIIpaBJICHUC JIMHUH ero
MAar"HuTHOTO ITIOJIA.

<<I/13MepeHHe MaroHuTHOI'O
I10JIs1 BOKPYT' IPOBOAHHKA C

ToKOM»: O0opynoBaHue:
JaTYUK MarHUTHOTO TOJIA,
JIBa IITATUBA, KOMILJICKT
IPOBOIOB, HICTOYHHK TOKA,

KJIFOY

52

OO0HapyxeHue
MarHUuTHOTO TOJIA 110 €ro
JICUCTBUIO Ha
ANEKTPUYECKUN TOK.

IIpaBuiio 1€BOM PYKH.

53

NHnykius MarHuTHOTo
noJigs. MarouTHBIN
MOTOK.

54

Pemenne 3agau

55

MarsuTHBIA TOTOK

56

SIBieHue
ANEKTPOMATHUTHOMU
WHIYKIUU

57

JlaGoparopHas paboTa
Ne4"N3yuenne sBneHus
3IIEKTPOMAarHUTHOM
UHAYKIMH'".

58

Hamnpasnenue
WHIYKIIMOHHOTO TOKA.

IIpaBuno Jlenna.

59

SIBneHue
CaMOUHIYKIIUH.

60

ITonyuenue u nepenaua
[IEPEMEHHOT O
AJIEKTPUYECKOr0 TOKA.




61

Tpancdopmarop.

62

:‘)HGKTpOMaFHI/ITHOC
I10JIC.

63

:‘)HGKTpOMaFHI/ITHI)IC
BOJIHBI

64

KonebarenbHplii KOHTYP.
[Tonyuenue
3IEKTPOMArHUTHBIX
KoJie0aHui.

65

[TpuHIIUTIBI paTUOCBS3H
U TEJIEBUIEHHUS.

66

OJeKTpOMarHuTHas
IIPUPOJA CBETA.

67

[Ipenomiienue cBera.
Du3nIeCKU CMBICT
roKazaresist
MPETOMIICHUS.

68

Hucnepcus ceera. [{Bera
TelL

69

CnexTpockomn u
cniekrporpad

70

Tumel onTHYECKUX
CIIEKTPOB

71

[Tornonenune "
WCITyCKaHUE CBETa
aTOMaMH.
[Ipoucxoxnenue
JIMHENYaThIX CIIEKTPOB.

72

JlabopaTopHas pabota
Ne 5 "HabGnronenue
CIUIOIIHOIO U
JIMHENYaThIX CIIEKTPOB
UCITyCKaHHUs'".

73

Pemenue 3amau

74

KonTponbhas padora Ne
4 no Teme
«DNEKTPOMAarHUTHOE
oje»

Paszgen  4.Ctpoenue
aToMa M AaTOMHOIO
sapa. Ucnoab3oBanue
IHEPIruHn aTOMHBIX
sjaep.

19

75

PagnoakTHBHOCTE.




76

Mopenu atoMoB. OIEIT
Peszepdopna.

77

PannoaxkTuBHbBIE
MIPEBPAICHHS aTOMHBIX
sanep.

78

DKCIepuMEHTaIbHbIE
METO/IbI UCCIIENOBAHUS
YACTHII.

79

JlaGopaTopHnas pabota
Ne 6 "M3zmepenue
€CTECTBEHHOI'O
paaranuoHHoro (oHa
JI03UMETPOM ",

80

OTKpbITHE TPOTOHA U
HEUTpOHA.

81

CoctaB aTOMHOTIO sJpa.
SlnepHbIE CUITBL.

82

OHeprus cBs3u. [ledekr
macc.

83

Pemenue 3amau

84

[enenne sanep ypana.
Llennas peakuus.

85

JlaGopatopHas pabota Ne
7 "U3yueHue aeneHus
A]jpa aToMa ypaHa Io
¢dororpaduu Tpekos".

86

SInepHslil peakTop.
[TpeoGpa3zoBanue
BHYTPEHHEN dHEpPIrun
ATOMHBIX SIJIED B
JNEKTPUUYECKYIO
SHEPIHUIO.

87

ATOMHas SHEPTeTHKA.

88

buonornueckoe
JeCTBHE paualiu.
3aKOH paJluO0aKTUBHOTO
pacmana.

89

3akoH pPaarnOaKTUBHOT'O
paciiaga




90

JlaGopaTtopHnast pabota No
8 "OueHka nepuoja
noJjrypacrnajaa
HAXOJSIIUXCS B BO3AYXE
MPOJYKTOB pacraja raza
panoHa. ".JIlaboparopHas
paborta Ne 9 "MzyuyeHue
TPEKOB 3aPSKEHHBIX
YaCTHUII TI0 TOTOBBIM
dororpadusam ".

91

TepmosiaepHas peakiusi.

92

Pemenne 3agau

93

KonTtponsHast pabora Ne
5 o Teme «Pu3nKa
aToMa U aTOMHOTO S/Ipa.
Hcnonn30BaHue SJHETHU
ATOMHBIX sJICP»

Paznen 5. Crpoenue u
sBoJIon A BeeslenHol

94

Cocras, cTpoeHue u
MIPOMCXOXKICHNE

COJIHEUHOU CUCTEMEL.

95

Bonpiive rmiaHeTsl
COJIHEYHOU CUCTEMEL.

96

Maunrblie Teaa CoTHEeYHOU
CUCTEMBEI.

97

CrtpoeHue, u3yueHue u
sposrrorsa ColtHia u
3BE3I.

98

CrtpoeHnue u 3BOJTIOIUS
Bcenennoi.

Pa3nen 6. [loBTOpeHue

99

Ntorosoe noBTopeHue.

100

Htorosast KOHTpoOJIbHAS
pabora.

101

AHanu3 omubdok
KOHTPOJIbHOHM paboTHI.

102

IToBTOpeHue n
000011IeHNE




Cnucok JuTepaTyphl ¢ YKa3aHHEM IepevyHsi Y4eOHO-MeTOAM4YeCKOro

o0ecnmevYeHNs, CPEACTB O0VUCHUS U DJIEKTPOHHLIX 00Pa30BaATEeILHBIX

€CYPCOB.

Mapon A.E., Mapon E.A. ®usuka. 7 knacc. J{unaktudaeckue matepuaisl. M.: Jlpoda,
2019.

1. Tlepoimkun A.B. @usuka. 7 knacc. YueOHUK 17151 0011€00pa30BaTeNbHBIX YUPEKICHUM.
M.: Ipoda, 2018.

2. ®unonoud H.B. ®usuka. 7 kinacc. Meronuyeckoe mocodue kK yueOHuky A.B.
[Teprimkuna. M.: JIpoda, 2018.

3. Xannanona T.A., Xannano H.K. ®usuka. 7 knacc. Pabouas terpanp. M.: Jlpoda, 2019.

4. XannanoBa T.A., XannanoB H.K. ®usuka. 7 knacc. Tectel. M.: [lpoda, 2019

5. Ilepsimkun A.B. ®usuka. 8 xknacc. YueOHUK a1 00111e00pa30BaTeIbHBIX OPraHU3aIIUM.
M.: Ipocda, 2019.

6. 2. ®unonosud H.B. ®usuka. 8 kiracc. Meroauueckoe mocodue kK yueOHuky A.B.
[Mepeimkuna. M.: Ipoda, 2018.

7. 3. XannanoBa T.A. ®u3smka. 8 kimacc. Pabouas rerpans. M.: JIpoda, 2014.

8. 4. Mapon A.E., Mapon E.A., [1o3oiickuii C.B. ®usuka. 8 kmacc. COOpHUK BOIIPOCOB U
3anmad. M.: JIpoda, 2019.

9. 5. XannanoB H.K., XannanoBa T.A. CO0OpHUK TECTOBBIX 3a/1aHui TI0 (hu3HKe. 8 Kiacc.
M.: BAKO, 2019.

10. ®usuka. 9 xi1.: yueb. s obmeodpasonar. yupexaenuid. / A.B. [1éppimkun, E.M.
I'yrauk M.: [Ipoda, 2017.

11. ®usuka. 9 kinacc: noypouHslie Mianbl no yueOHuky A.B. I1€ppiukuna, EM. I'ytauk /
aBT.-cocT. C.B. bo6poBa. — Bonrorpan: Yuurens, 2017. — 175 c.

12. ®uzuka: 3agaunuk: 9 — 11 kin.: Yueb. mocodbue aiist 061meodpa3oBar. yueo.
3aBefieHud. — M.: Ilpoda, 1996. — 368 c.: uin. — (3apaunuku «podsr»).

13. ®usuka. Tectrl. 7 — 9 kiacesl. Kabapaun O.®., OpnoB B.A. Yue6H. - MeTo1 mocobue. —
4-e u3n., crepeotunt. — M.: [lpoda, 2000. — 96 c.: ni.

14. ®u3nuecKuil SKCIIEpUMEHT B cpefHel mkoie: Mexanuka. MomnekyssipHas pu3uka.
OnexkrpoauHamuka / [llaxmaes H.M., [llunos B.®. — M.: IIpoceemenne, 1989. — 255 c.:
wi. — (b-xa yuurens ¢puzukn).

15. Jlozosenko C.B., Tpymuna T.A Peanuzanus o6pa3zoBaTeabHBIX IPOrpaMM MO (U3HKE C
HCIOJIb30BaHUEM 000pyI0BaHMs LIeTcKoro TexHonapka «llkonbHbiii KBanTopuiom»
Mockaa, 2021

Humepnem-pecypcwi:

1.bubnuoreka — Bce mo npeamety «Pusnka». — Pexxum pocrtyma: http://www.proshkolu.ru
2.BuneoomnbIThl Ha ypokax. — Pexxum mocryma: http://fizika-class.narod.ru

3.Enunas kosutekius 1mudpoBeIX 00pa30BaTeIbHBIX pecypcoB. — Peskum mocrtyma: http://school-
collection.edu.ru

4. MatepecHble MaTepHalibl K ypokaMm (DPU3UKHU 110 TeMaM; TECThl 110 TeMaM; HarJsiJHble ocOoOUs K
ypokam. — Pexxum nmocryna: http://class-fizika.narod.ru

5.1Tudpossie 0OpazoBaTenbHbIE pecypchl. — Pexxum moctyma: http://www.openclass.ru
DNeKTpoHHbIe Y4eOHUKH 110 pusuke. — Pexxum pocryma: http://www.fizika.ru
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