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MHHOACHUTEJIbBHASA 3AIINCKA.

PaGowas mporpamMma ecCTECTBEHHOHAYYHOM HANpaBICHHOCTH 10  (QHU3HKEe C
HCI0JIb30BaHNEM 00opy1oBaHus 1ieHTpa « Touku poctay it 7-9 KiaccoB OCHOBHOM LIKOJIBI
COCTaBJICHA M pa3padoTaHa B COOTBETCTBUH C:

o @enepanbHbiM 3akOHOM OT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6
obpazoBanun B Poccuiickoii ®enepanum» (¢ W3M. W JIOM., BCTYI. B CHIy C
01.09.2020);

e TpeboBaHuAMU DenepalibHOTO TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa
OCHOBHOTO 0011ero oOpa3oBanus (yTB. MPUKa30M MUHUCTEPCTBA 0Opa30BaHUs U
Hayku Poccuiickoit ®eneparuu ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

e [lacmoproMm HarmoHaJIBHOTO MpoekTa «O0pazoBanue» (yTB. mpe3uanymom CoBera
npu IIpesnnente PO o crparernyeckomMy pasBUTHIO U HALIMOHAJIBHBIM ITPOEKTaM,
npotokoJ1 ot 24.12.2018 Ne 16);

e [TocynmapctBennoii  mporpammoit  Poccuiickoii ~ @enepaunn  «Pa3Butune
obpazoBanus» (yrB. [loctanosnenunem IlpaButensctBa PO ot 26.12.2017 Ne 1642
(pen. ot 22.02.2021) «OO6 yTBEpXIEHWHU TOCYJAPCTBEHHOW MPOTPaAMMBI
Poccuiickoit deneparuu «Pa3zButre 00pa3oBaHUsM»;

® ABTOPCKOW MPOrpaMMON OCHOBHOTO 00mIero oOpazoBanus 1o ¢usuke miss 7-9
kiaccoB (A. B. Ilépeimkun, H.B. ®unonosuy, E.M.I'yrauk, M., «/Ipoday, 2015
r.);

e yueOHBIM IUIAHOM M OCHOBHOI 00OpazoBaTenbHOM mporpaMmel OOO MBOY «110
Ne46y;

e MeToaUYECKUMU PEKOMEHJAIUSAMU 1O CO3JaHHI0 U (PYHKIMOHHPOBAHUIO B
o011e00pa3oBaTeIbHBIX OPraHU3alUAX, PACTIOIO0KEHHBIX B CEIbCKOM MECTHOCTH U
MaJibIX TOpo/ax, LIEHTPOB 00pa30BaHMs €CTECTBEHHOHAYYHOM U TEXHOJIOTHYECKON
HanpaBieHHocTel  («Touka  poctay)  (YTBEpXKICHBI  PACIOPSKEHUEM
MunucrepctBa npocenieHus Poccuiickoit @enepanun ot 12 siuBapst 2021 r. Ne P-
6).

Pabouyas mporpamma peanusyercs B yueOHukax A. B. Ileperimknna «®usuka 7 Kiaccey,
«Dusuka 8 kimaccy, «dusuka 9 knacey cucreMbl «Beptukansy [lepeimkun A. B., yueOHUK

JuTst 001eoOpazoBaTeNbHbIX YUeOHbBIX 3aBeneHuil.M.: [lpoda, 2020

[Iporpamma ompenenser colepkaHue M CTPYKTYpy ydyeOHOro Marepuana,
MOCJIEIOBATENILHOCTh €r0 W3YYeHHUs, MyTH (POPMHUPOBAHMS CHCTEMBbI 3HAHHH, YMEHHH H
CHOCO0OB JEATENLHOCTH, PAa3BUTHS, BOCIIUTAHHS U COIIMAIM3AIINN yIAIIUXCSl.

Coznanne uentpa «Todka pocra» THpednosiaracT pa3BUTHE 00Pa30BATENBHON
UHQPaCTPYKTypsl  00IIC00pa30BaTEbHOI OpraHu3aldi, B TOM YHCJIC OCHAIICHUEC
0011e00pa30BaTeIbHOM OpraHu3aIun:

1. obGopynoBaHueM, cpecTBaMH OOy4EHHUs W BOCIUTAHUS AJS U3y4eHUs (B TOM YHCIE
AKCMEPUMEHTAJIBHOTO) MPEIMETOB, KYypCOB, JUCLUILINH (Motymeit)
€CTECTBEHHOHAYYHOU HaIPABJIEHHOCTH pu peanusanuu OCHOBHBIX
00m1e00pa3oBaTeNbHBIX MPOTPaMM M JIOTIOJHHUTETBHBIX 00IIe00pa3oBaTeIbHBIX
MporpaMM, B TOM 4HCIE MJIs paCIIUpPEHHs] COJep>KaHus y4eOHOro TMpeaMera
«DU3uKa;

2. oOopynoBaHHEM, CpeJcTBaMH OOy4EHHUS W BOCIUTAHUS JJIS Peau3allid MPOrpaMMm
JOTIOTHUTEIHFHOTO 00pa30BaHUs €CTECTBEHHOHAYYHOW HANIPAaBIEHHOCTEH;

3. KOMIBIOTEPHBIM U UHBIM 000PYIOBAHHEM.



[IpodwmibHblli KOMIUIEKT 0OOpynoBaHusl oOecreunBaeT 3((GEKTUBHOE JOCTHKEHUE
00pa3oBaTENIbHBIX PE3YJIBTATOB OOYYAIOIUMUCA IO IPOrpaMMaM €CTECTBCHHOHAYYHOMU
HaIpPaBJICHHOCTH, BO3MOXKHOCTh YINIYOJIEHHOTO W3YYEHHs OTIENIBHBIX MPEIMETOB, B TOM
yucae a1 GOPMHUPOBAHUS W300PETATENBCKOTO, KPEaTUBHOTO, KPUTHUYECKOTO MBIILICHHUS,
pa3BuTHs  (QYHKIUOHAIBHON  TPaAMOTHOCTH Yy  OOyYalOmUXcs, B TOM  YHCIE
€CTECTBEHHOHAYYHOU U MaTEMATHYECKOM.

OKCIIEpUMEHT SBJISETCSI UCTOYHUKOM 3HAHUM M KPUTEPUEM MX UCTUHHOCTU B HayKe.
KoHuenuus coBpeMEHHOTO 00pa3oBaHUs I0/Pa3yMeEBAaET, YTO B y4eOHOM SKCIEPUMEHTE
BEAYUIYIO POJIb JOJDKEH 3aHATh CaMOCTOSTENbHBIM HCCIEIOBATEIbCKUNA YUYEHHUYECKUN
skcniepuMeHT. COBpEMEHHbIE IKCIEPUMEHTAIbHbBIE UCCIENOBAHUS M0 (U3HUKE yXKe TPYIHO
MIpeICTaBUTh 0€3 MCIOJIb30BaHUS HE TOJIBKO aHAJIOTOBBIX, HO U LIU(PPOBBIX U3MEPUTEIBHBIX
npubopoB. B ®enepanbHOM rocyaapcTBEHHOM oOpa3oBaTelIbHOM CTaHAapTe (naisee —
®I'OC) mpomnucaHo, 4YT0 OJTHUM U3 YHUBEPCAIIbHBIX YUEOHBIX

neiicteuil (nanee — YVY]I), npuoOperaeMbIX ydalIUMUCS, JOJDKHO CTaTh YMEHHE
«MIPOBE/ICHUS OTBITOB, IPOCTHIX IKCIIEPUMEHTAIBHBIX UCCIIEJOBAaHHUM, IPSIMBIX U KOCBEHHBIX
M3MEpEHUH C UCII0JIb30BAHNEM aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPHOOPOBY.

VY4eOHbIi 3KCIepUMEHT MO (U3MKEe, MPOBOJUMBIA Ha TPaJAULIMOHHOM 000PYI0BaHUU
(6e3 mpumeneHus MUGPOBBIX JTA0OPATOPHIL), HE MOXKET B TIOJTHOW Mepe 00eCIeYnTh pelieHre
BceX 00pa30BaTENIbHBIX 33/1a4 B COBpeMeHHOH mikosie. CloXKUBIIAscS CUTyalHsi 00ycloBIeHa
CYIIIECTBOBAaHUEM Psiia MPOOIIEeM:

*  TPAJWIIMOHHOE IIKOJbHOE OOOPYIOBaHHWE W3-3a OTPAHUYCHUS TEXHHUYCCKHX
BO3MO>KHOCTEH HE TI03BOJISICT IIPOBOAUTH MHOTHE KOJIMYECTBEHHBIE HCCIICIOBAHUS;

*  JUIMTEIBHOCTH MPOBEACHUS (PU3MUECKUX MCCIICOBAHUI HE BCET/Ia COTIIACYETCs C
JUTUTEITLHOCTBIO YICOHBIX 3aHATHH;

*  BO3MOXHOCTH NMPOBEICHHUS MHOTHX (DPU3UYECKUX HCCICIOBAHUNA OTPAHUYUBACTCS
TpeOOBaHUSAMHU TEXHUKH OE301TaCHOCTH U JIp.

Hudposas nabopaTopus KapAUHAIBHBIM 00pa30M U3MEHSIET METOJUKY U COJIEPKaHHE
AKCTICPUMEHTAIBHOM NESTEIFHOCTH U MTOMOTAET PEIIUTh BBIIICTIEPEUHCICHHBIC TTPOOIEMBI.
[Iupoxuii ciekTp mU(POBHIX JATIYHKOB ITO3BOJISET YYAIIMMCS 3HAKOMUTBCS C MTapaMeTpaMu
(U3NYIECKOTO IKCIIEPUMEHTA HE TOJIBKO Ha KAYECTBEHHOM, HO ¥ Ha KOJIMYECTBEHHOM YPOBHE.
C nomo1nkto muppoBoii 1a00PATOPUN MOMKHO TIPOBOJUTH UTUTEILHBINA SKCIIEPUMEHT JIaXKE B
OTCYTCTBHM OJKCIIEpUMEHTaTopa. [Ipm 3TOM wu3MepsieMble IaHHbIE W PE3YJIbTaThl HX
00paboTKK 0TOOPAXKAOTCS HEMOCPEICTBEHHO Ha KpaHe KOMIIbIOTEpa.

B mpouecce ¢opmupoBaHUS SKCIEPUMEHTAIBHBIX YMEHHH M0 (pu3uKe ydamuiics
YUUTCS IPEJCTABIATh HH(POpPMALIHIO 00 HCCIeI0BaHUU B YETHIPEX BUAAX:

* B BepOaJbHOM: OIMCBIBATH JKCIIEPHUMEHT, CO3/1aBaTh CIOBECHYIO MOJENb
JKCIIEpUMEHTa, (UKCUPOBaTh BHHMAaHHE Ha H3MEpSeMbIX (PU3MUECKUX BEIMYMHAX,
TEPMHUHOJIOTHH;

* B TaONMYHOM: 3aMOJHATH TAOJNWIBl JAHHBIX, JEKAIIUX B OCHOBE IMOCTPOEHUS
rpa¢uKoB (IIpU 3TOM Yy YYalIUXCs BO3HMKAeT NEPBUYHOE IMPEJCTAaBICHHE O MaclTadax
BETTUYHH);

* B rpaduyeckoM: CTpOUTh I'paUKd MO TAaOJUYHBIM JAHHBIM, YTO MO3BOJISET
NEepedTH K BBIJIBWKEHHUIO THIOTE3 O XapakTepe 3aBUCUMOCTH MEXIy (GU3NYECKUMU
BEJIMYUHAMHU (IIPU 3TOM YUUTEIb MOKA3bIBAeT MPEUMYILECTBO B BU3yaJIH3alMH 3aBUCUMOCTEH
MEXAY BEJIN- YUHAMH, HATJIJHOCTh 1 MHOTOMEPHOCTD);

* B aHaJIUTHYECKOM (B BHJE MAaTeMaTHYECKMX YypPaBHEHWi): NPUBOJUTH
MaTeMaTH4YeCKOe OIMUCAHHWE B3aUMOCBS3M  (PU3MUECKUX BEJIMYUH, MaTeMaTHYeCKOoe
0000111eHUE MTOJTyYEHHBIX PE3yJIbTaTOB.

Ilepexox K KaxaoMmy dTamy MpeACTaBICHHS HWHGOPMAIMHU 3aHUMAET JOCTATOYHO
60JIbIIION MPOMEXYTOK BpeMeHHU. be3ycioBHo, B 7—9 kilaccax 3TOT mpoiiecc HeoO0X0auM, HO



B CTapIIMX KJaccax 3TO BpeMs MOKHO ObLJIO ObI OTBECTH Ha pelieHre 00Jiee BAKHBIX 33/1ad.
B srom muane umgpoBbie 1a00paTOPUU TO3BOJSIOT CYIIECTBEHHO AIKOHOMHUTH BpEMS,
KOTOPOE€ MOYKHO IOTPaTUTh Ha (OPMUPOBAHUE HUCCIICIOBATEILCKUX YMEHUU yUaIIumXcs,
BBIPAKAKOLIMXCS B CICIYIOIINX JEHCTBUAX:

*  OIpeaeNeHue MpoOJIeMBbI;

*  [IOCTaHOBKA HUCCJENI0BATENIbCKON 3a1auu;

*  [UIAHMPOBAHUE PEIICHUS 3aa4H;

*  TIOCTPOEHUE MOJIETIEH;

*  BBIIBIDKCHHUE THIIOTE3;

*  OJKCHEepUMEHTAIbHAs MPOBEPKA TUIIOTES;

*  aHaJW3 JAHHBIX SKCTIEPUMEHTOB WM HAOIIOCHUM;

*  (QopMynupoBaHKE BHIBOJIOB.

[locnennue roapl y ydYalmIUXCs HAONIOAACTCS HHU3Kas MOTHBALUS U3y4YEHUS

CCTCCTBCHHOHAYYHBIX JUCHOUIIIMH W, KaK CJICACTBHUC, MAACHHUEC KadCCTBa O6pa3OBaHI/I5[.
HudpoBoe yuebHOE 000pyIOBaHHUE MO3BOJISIET YHAIIMMCS O3HAKOMUTHCS C COBPEMEHHBIMU
MCTOJaMU UCCIICAOBAHM, IPUMECHACMBIMU B HAYKC, 4 YUUTCIIIO — MPUMCHATH Ha IMPAKTHUKE
COBPEMEHHBIC ITeJJArOTHYCCKUE TEXHOJOTHUU. [103TOMY TJIaBHOM COCTaBIISIONIEH KOMIUICKTa
«Toukoii pocta» SBISIOTCS MUGPOBHIE TA0OPATOPHUH.

[Ipennaraemasi mporpaMma peaausyercs ¢ OMOILIbI0 y4eOHO-METOAUYECKUX KOMILJIEKTOB
(YMK).

YMK nmns kaXa0To Kiacca BKIIOYAET: YIYCOHHK, 3aJaYHUK, METOIUYCCKAE MaTepUaIbI
JUTSL YIUTEISI, CAMOCTOSATEILHBIE K KOHTPOJIbHBIC PaOOTHI.

[Tnanupyrorcs crnemnyromue ¢GopMbl OpraHU3aMKA y4eOHOTO Tporecca: (ppoHTaIbHBIC,
KOJUICKTHBHBIE, TPYIIOBBIC, paboTa B Mape; HHIAMBHIyATbHEIC.

B npenogaBanuu npeamera OyayT HCHOJIB30BATHCS CIEIYIONINE TEXHOJIOTHHA U METO/IbI:
JUYHOCTHO-OPHEHTHUPOBAHHOE OOydeHue; mpobiemHoe oOyueHue; muddepeHIupoBaHHOE
oOy4eHHe; TeXHOJIOTHH OOYYeHHUS Ha OCHOBE PEIICHUS 3aJad; METOJbl WHIWBUIYAILHOTO
00y4eHHS.

OcobOenHoe 3HayeHHEe B TMPENoJaBaHUU (UIUKK HMMEET IIKOJIbHBIA (U3NYECKUI
SKCIEPUMEHT, B KOTOPBIA BXOJAT JIEMOHCTPAIMOHHBIN SKCIIEPUMEHT U CaMOCTOSTEIbHbBIE
nabopaTtopHbie pabOThl yUaIIHXCS.

Heabio usyyennst pu3uKH B OCHOBHOM 1IKOJIe SABJISIETCH:
1) B HanpaBJIEHUH JTUYHOCTHOTO Pa3BUTHS

- BOCIIMTAHHC T'OTOBHOCTHU 06yqa}01111/1xc;1 K CaMOpa3BUTHUIO U CaMOO6pa3OBaHI/IIO Ha
OCHOBC MOTHBAIIMH K O6Y‘IGHI/IIO " IIO3HAHMHIO,

-popMupoBaHHE IIEHHOCTH 3J0pPOBOTO M 0e30macHOro oOpas3a >KWU3HH, TPaBUI
WHIUBUAYAIBHOTO U KOJUIEKTHBHOTO 0€30MacHOro MOBEACHUS B YPE3BBIYANHBIX CHUTYAIIHSIX,
YIPOKAIOUIUX KU3HU U 3JJ0POBBIO JIIO/IEH, TPaBUJI IOBEICHUS HA TPAHCIIOPTE U HA JIOPOTaXx.



-BOCIIUTAHUE YOSKIEHHOCTH B BO3MOXXHOCTH TIO3HATH TPUPOAY, HEOOXOIUMOCTH
Pa3syMHOTO UCHOJIb30BAHUS JOCTHKEHUN HAYKU U TEXHOJIOTHM I JaJbHEUILIETO pa3BUTHUSA
YeJI0BEYECKOT0 OOIIECTBA;

-Pa3BUTUC YBAXKCHUS K TBOPLIAM HAYKU U TCXHUKH; OTHOLICHUSA K (1)I/I3I/IKC KaK K 2JICMCHTY
00I1e4YeI0BeYECKON KYIbTYPHI;

2) B MeTanpeIMeTHOM HanpaBJIeHHH

OCBOCHME 3HAHMM O MEXAHMYECKHUX, TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX M KBAHTOBBIX
SIBJICHUAX; BEJIIMYMHAX, XapaKTEPU3YIOIIUX OSTH SBJICHMS; 3aKOHAX, KOTOPBIM OHHU
MOJAYUHSIOTCS; METOJaX HAY4YHOTO TMO3HAHUS NPUPOJbl U (OpMHpOBaHMS HA 3TOM OCHOBE
Mpe/icTaBiIeHU 0 GU3NYECKON KapTHHE MUPA;

OBJIAZICHWE YMEHHUSIMHU TPOBOJUTH HAOIIOACHUS TPHUPOJHBIX SIBICHUH, OMUCHIBATH WU
000011aTh pe3yNbTaThl HAOMIOIEHUH, UCTIOJIB30BATh IPOCTHIE U3MEPUTENIbHBIE TPUOOPHI IS
M3yUdeHUs (PU3UIECKUX SBIICHHIA; TPEICTABISThH PE3yIbTaThl HAOIIOICHUH HITH H3MEPEHUN B
BuJe TabOnwi, rpadUKOB W BBIABIATH HA OITOH OCHOBE SMITMPHUYECKHE 3aBUCHMOCTH;
MPUMEHSTH TIOyYeHHBIE 3HAHUS JJIsl OOBSCHEHUS Pa3HOOOpPa3HBIX MPUPOIHBIX SBICHUNA W
MIPOIIECCOB, MTPUHITUTIOB JCHCTBHS BOKHEUIINX TEXHUUECKUX YCTPOMCTB, M pemieHus (hu-
3WYECKUX 33/1a4;

pa3BUTHE NMO3HABATEIBHBIX HHTEPECOB, MHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B TMpollecce pemieHus (PU3NUYECKUX 3aJad U BBIMNOJHEHHUS SKCIEPUMEHTAIbHBIX
UCCIIEIOBaHUI; CHOCOOHOCTH K CaMOCTOSITEIbHOMY HPHOOPETEHUIO HOBBIX 3HAHUN IO
(u3MKe B COOTBETCTBHUH C )KHU3HEHHBIMU NOTPEOHOCTSIMU M UHTEPECAMU;

- HCMOJB30BaTh KOMIIBIOTEPHBIC TEXHOJIOTHHM  JUIA pPEIIeHHS HH(GOPMAIMOHHBIX U
KOMMYHHUKAITMOHHBIX YYeOHBIX 3a7a4, B TOM YHCJIC: BBIYHCIICHHE, HAMKMCAHHE ITHUCEM,
COYMHEHHH, TOKJIAJ0B, pedepaToB, CO3AaHHUE MPE3CHTAIIUHN U JIp.;

IInanupyemsle pe3yJibTaThl 0CBOCHHMS YU4eOHOro npeamera «@u3zuka».

JIMYHOCTHBIMM pesyJbTaTaMu 06y‘leHI/I$I (1)I/ISI/IK6 B 7-9 Knaccax SBIISIIOTCS:

® Pa3BUTHUC IMO3HABATCIIbHBIX MHTCPCCOB, NUHTCIJICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEHN

y4Jaluxcs,

L4 Y6e)I(I[eHHOCTB B BO3MOJXHOCTHU IIO3HAHHA IIPpHUPOJbI, B HCO6XOI[I/IMOCTI/I pa3syMHOTIO
HCIIONB30BAHUSA JOCTHKCHUM HAayKu WU TEXHOJIOTMH I JaJbHEUIIEro pa3BUTHUA
YCIOBCYCCKOI'O O6H_ICCTB8., YBAXKCHHUC K TBOPHAM HAYKH U TCXHHUKHU, OTHOIICHUC K (1)I/ISI/IK6

KaK 3JIEMEHTY 00I11e4eI0BeYeCKON KyIbTYpHI;
®  CaMOCTOATENBHOCTh B IPUOOPETEHUN HOBBIX 3HAHUW U MPAKTHUECKUX YMEHUH;

® TOTOBHOCTB K BBI60py JKU3HCHHOTO ITyTU B COOTBETCTBUU C COOCTBEHHBIMU HHTCpCCaMH U

BO3MOXXHOCTSIMU,

® MOTHBalMUA 06pa30BaTCJIBHOI>'I ACATCIIBHOCTH IIKOJBHHMKOB Ha OCHOBC JIMYHOCTHO

OPUCHTHPOBAHHOI'O MMOAXO0JA,

e (opMupoBaHHE LIEHHOCTHBIX OTHOLIEHUHN APYT K JAPYTry, YYUTEII0, aBTOPaM OTKPBITUH U

n300peTeHuil, pe3ynbraTaM 00ydeHHs..
MertanpeaMeTHbIMU pe3yJbTaTaMM 00yueHus Gpusnke B 7-9 Kinaccax sBISIOTCS:



® OBJIAJICHHE HABBIKAMU CaMOCTOSITEIBHOTO MPUOOPETEHHs] HOBBIX 3HAHWH, OpraHU3aluu
y4eOHOI JeqaTeNbHOCTH, MOCTAHOBKHU LENeH, TUIAHUPOBAHMS, CAMOKOHTPOJS M OIICHKH
Pe3yabTaTOB CBOCH NEATEIBHOCTH, YMEHUSMHU IPEABUICTh BOSMOKHBIE PE3YJIbTaThl CBOMX
JICHCTBU;

® TIOHMMAaHHE PA3TUYUI MEXKIYy MCXOAHBIMH (PaKTaMU W THIIOTE3aMHU Ui UX OOBSCHEHHS,
TEOPETHUYECKUMH MOJIEIISIMH M pPEATbHBIMH OOBEKTaMH, OBJIAJICHUE YHHBEpPCAIbHBIMU
y4eOHBIMH JIEHCTBHSIMH Ha MPHMEPAx TUIOTE3 JUIS OOBSICHEHHUS W3BECTHHIX (PAKTOB U
HKCIIEPUMEHTAIBHON TPOBEPKH BBIIBUTAEMBIX THIIOTE3, pa3pabOTKH TEOPETHUYECKHX
MOJIEJIEH MPOLECCOB WM SIBJICHUI;

¢ (opMupoBaHHE YMEHUI BOCIIPHHUMATh, TepepadaThIBaTh U MPEAbABIATh HH(POPMAIUIO B
CIIOBECHOH, OOpa3HOW, CHMBOJMYECKOW (Qopmax, aHaIU3UpoBaThb U IepepadaThiBaTh
MOJIy4EeHHYI0 WH(pOpPMAIMI0O B COOTBETCTBUU C ITOCTABICHHBIMH 3a/1a4aMH, BBIJIENATH
OCHOBHOE COJIepKaHNEe MTPOYUTAHHOTO TEKCTa, HAXOIUTh B HEM OTBETHI HA MIOCTABJICHHBIE
BOTIPOCHI U U3J1araTh €ro;

e TpHOOpETEeHHE OIbITa CAMOCTOSTENILHOTO IOWCKA, aHalu3a W oTOopa mHpopMammu c
WCTIOJIb30BAHUEM DPA3ITUYHBIX UCTOYHUKOB M HOBBIX WH(OPMAIIMOHHBIX TEXHOJIOTHH IS
peleHus mo3HaBaTeIbHbIX 33134,

® Da3BUTHE MOHOJIOTUYECKOW M JAMAJOTHYECKOW PEYH, YMEHHs BBIPaXKaTh CBOM MBICTH U
CTIIOCOOHOCTH BBICTYIINBATH COOECETHUKA, IOHMMATh €r0 TOUYKY 3pEHHUS, TPU3HABATH ITPABO
JPYroro 4elioBeKa Ha HHOE MHEHUE,

® OCBOCHHE NMPUEMOB JICHCTBUI B HECTAHIAPTHBIX CHTYAIUSIX, OBJIAJICHHE SBPUCTUICCKUMU
METO/IaMHU pelleHus Ipooem;

e (opMupoBaHHE YMEHHUH pabOTaTh B IPyIIE C BBIIOJHEHHEM pa3IMUYHBIX COLMAIIBHBIX
poJieii, IPeCTaBIATh U OTCTAUBATH CBOU B3IVIAABI MU YOSKICHHS, BECTH TUCKYCCHIO.

PeryasituBubie YY /|

OO0yuaromuiicst MOJIy4UT BO3MOXKHOCTD 11 (POPMUPOBAHUS CIEAYIONINX PEryasaTUBHBIX Y Y /1.

1. YmeHue caMOCTOATENBHO OMpenesITh el 00ydeHus, CTaBUTh U (OPMYIUPOBATH HOBBIE
3aauM B yu€0e U MO3HABATEIbHOMN JIeATEIbHOCTH, Pa3BUBaTh MOTHBBI M MHTEPECHI CBOEH
T10- 3HABATEIbHOU NESTEIbHOCTH.
OO0yyaromuiicst CMOXKET:

® aHAJU3MPOBATh CYLIECTBYIOIINE U INIAHUPOBATH OyTyle 0Opa3oBaTeIbHbIC PE3YyIbTaThl;

® UAEHTU(PHUIHUPOBATH COOCTBEHHBIE MPOOIEMBI U ONIPENEIIATh TJIaBHYIO PoOIeMy;

® BBIIBUraTh BEPCUU peIIeHHUs MpoOiemMbl, (OpPMYyIUpOBaTh TIMIOTE3bl, MPEIABOCXUILATH
KOHEUHBIH pe3yJIbTart;

® CTaBUTH LieJb JEATEIBHOCTH HAa OCHOBE OINpPEAENEHHOW MpOoOJieMbl U CYLIECTBYIOIIUX
BO3MOXKHOCTEH;

e (opMmynupoBaTh y4yeOHble 3aJaud Kak UIard JOCTH)KEHHUs IIOCTaBJICHHON Lenu
NeSATeIbHOCTH;

e 00OCHOBBIBATH IIEJIEBbIE OPUEHTHPHI U MPUOPHUTETHI CCHUIKAMU Ha LIEHHOCTH, yKa3blBas U
000CHOBBIBas JIOTHYECKYIO MTOCJIE0BATEIBHOCTD IIAr0OB.

2. YMeHHME CaMOCTOSITENIbHO IUIAHMPOBATh IYTH JIOCTWKEHHs IeJe, B TOM YuCIie
aJIbTepHATUBHbBIE, OCO3HAHHO BbIOMpaTh Hambonee 3(dexkTuBHBIE CHOCOOBI pelIeHUs
y4eOHBIX U MMO3HABATEIbHbIX 3a/a4.

OOy4Jaromuics CMOXKET:

e ompeaenaTh HeoOxoauMoe(bie) 1eiicTBUEe(s1) B COOTBETCTBUU C YU€OHOM U MMO3HABATEIbHOMN
3aJjauaMH U COCTaBIIATh AJITOPUTM €ro(UX) BHIIIOJTHEHHUS;

e 00OCHOBBIBATH M OCYIIECTBJISATH BBIOOp Hambosee 3(h(HEeKTUBHBIX CIIOCOOOB pEIICHUs
y4eOHBIX M MM03HABATEIbHBIX 33/1ay;



OTIpEeNIeNATH/HaX0AUTh, B TOM YHCJIE€ W3 MPEUIOKEHHBIX BapHUaHTOB, YCIOBHUSA JUIS
BBITIOJTHEHUS YU€OHOH U MM03HABAaTEIbHOM 3a/1a4;

BBICTpaMBaTh JKM3HEHHBIC IUIAHBI HAa KPAaTKOCpOYHOE Oyayiiee (3asBISATH IIEJICBBIC
OPHMEHTHUpPBI, CTAaBUThb AaJCKBATHbICE MM 3aJa4d W Ipeylaratb ACUCTBUSA, YKas3blBas MU
000CHOBBIBas! JIOTHYECKYIO ITOCIIEA0BATEIILHOCTD IIATr0B);

BBIOMPATH U3 MPEUIOKEHHBIX BAPHAHTOB U CAMOCTOSITENILHO UCKAaTh CPEACTBA/PECYPCHI IS
peleHus 3a1a4n/OCTIKEHUS 1IETIH;

COCTaBJIATH IJIaH pellIeHus: poOeMbl (BBIIIOJHEHHS TPOEKTa, IPOBEICHUS UCCIEA0BAHNSA);
OTIpEeNIeNATh MOTEHIMAJIbHBIE 3aTPYJHEHUS MpPH PEUIeHHH y4eOHOW W TMO3HABATEIBHOU
3a/1a4¥ U HaXOJUTh CPEACTBA IS UX YCTPAHECHUS;

OTIHCHIBATh CBOM OIBIT, OPOPMIISSL €r0 AJIs MepeAay APYruM JIOJSM B BUJE TEXHOJIOTHH
peuieHus MpakTHYECKNUX 33/]1a4 ONPEIEIEHHOTO Kilacca;

IJIAaHUPOBATh U KOPPEKTUPOBATH CBOIO MHIAMBUAYAIbHYIO 00pa30BaTEeNbHYIO TPACKTOPHUIO.
YMeHHE COOTHOCUTH CBOM JEHCTBUSA C IIAHUPYEMBIMHU pe3ylbTaTaMH, OCYLIECTBIATH
KOHTPOJIb CBOEH JEATEIbHOCTH B IPOLIECCE TOCTHKEHUS Pe3ysbTaTa, ONpPeaeisTh ClIOCOOBI
JNEUCTBUIM B paMKax NpPEUIOKEHHBIX YCIOBHM M TpeOOBaHUIl, KOPPEKTHPOBATh CBOM
JIEWCTBUA B COOTBETCTBUU C U3MEHSAIOUIEHCS] CUTYAIUEH.

OO06yuaromuiicst CMOXKET:

4.

OIIPENENATh COBMECTHO C II€JaroroM M CBEPCTHUKAMH KpPUTEPUU IUIAHUPYEMBIX
pe3ynbTaTOB M KPUTEPHUH OLICHKU CBOCH Y4eOHOU e TENHHOCTH;

CUCTeMAaTHU3UpPOBaTh (B TOM 4MCJIE BHIOMpATh NMPHOPUTETHHIE) KPUTEPUU IUIAHUPYEMbBIX
PE3yNIbTAaTOB U OLIEHKU CBOEH e TENbHOCTH;

oTOMpaTb HMHCTPYMEHTBl Ui OLEHUBAaHUS CBOEW JESATENbHOCTH, OCYILECTBISATh
CaMOKOHTPOJIb CBOCH JCSATEIHPHOCTH B paMKaX MPEJIOKEHHBIX YCIOBUM U TPEOOBAHMIA;
OIICHUBATh CBOIO JIEATENBHOCTh, ApIyMEHTUPYS NPUUYUHBI TOCTHXKEHUS WIH OTCYTCTBHS
IJIAHUPYEMOTO Pe3yibTara;

HaXOJHUTh JOCTATOYHBIE CPEACTBA Ui BBIMOIHEHUsI YUeOHBIX IEHCTBUN B M3MEHSIOIIEHCS
CUTYaIlMU W/WIN MIPU OTCYTCTBUH INIAHUPYEMOTO pe3ybTaTa;

paboTasi o CBOEMY IUIaHy, BHOCUTh KOPPEKTHBBI B TEKYIIYIO JIEATEIbHOCTH Ha OCHOBE
aHaJlu3a W3MEHEHUN CUTyalluu [Uis TIOJY4YEHHUS 3allllaHUPOBAaHHBIX XapaKTEPUCTUK
MIPOJIyKTa/pe3ysbTaTa;

yCTaHAaBIUBAaTh CBSI3b MEXKJAY IMOJIYYEHHBIMH XapaKTePUCTHUKAMU MPOAYKTa H
XapaKTepUCTUKAMU Ipoliecca JIeATENIbHOCTH U N0 3aBEPIICHUHN AEATEIbHOCTH Mpeiiararhb
W3MEHe- HHE XapaKTEepHUCTUK IMpolecca JUIsl MONYyYEHHS YIYYIIEHHBIX XapaKTePUCTHK
IPOJIYKTa,;

CBEpSTh CBOM [CHCTBUS C IEIbl0 M IpH HEOOXOJUMOCTH HCIPABIATh OIIMOKU
CaMOCTOSITENBHO.

YMeHue OlIeHMBaTh MPABHIBHOCTh BBITIOJNHEHUS Y4eOHOM 3ajauu, COOCTBEHHbBIE
BO3MOYHOCTH €€ PEIlIeHHUS.

OOy4Jaromuics CMOXKET:

OTIpeNeNATh KPUTEPUU PABUIBHOCTH (KOPPEKTHOCTH) BBIMIOIHEHUS YUeOHOH 3a/1a4H;
aHaJM3UPOBaTh U OOOCHOBBIBATH NMPUMEHEHHE COOTBETCTBYIOIEIO WHCTPYMEHTAPHS AJIS
BBITIOJTHEHUS YUeOHOH 3a/1auH;

cBOOOJTHO T0JIb30BaThCs BHIPAOOTAHHBIMU KPUTEPUSIMHU OLIEHKU U CAMOOLICHKH, UCXOAs U3
LEJIM ¥ UMEIOLIUXCS CPEJICTB, pa3inyas pe3ynbTaT U criocoObl IeHCTBUM;

OLICHUBATh MPOJYKT CBOEH JEATENbHOCTH MO 3aJaHHbBIM W/WIM CaMOCTOSATENbHO
ONPEAECIEHHBIM KPUTEPUSIM B COOTBETCTBUU C LIEIIBIO ACATEIBbHOCTH;

00OCHOBBIBATh JIOCTH)KMMOCTD II€JTM BBHIOPAHHBIM CIOCOOOM Ha OCHOBE OIIGHKH CBOUX
BHYTPEHHHUX PECYPCOB M JOCTYIHBIX BHEIIHUX PECYPCOB;



¢ (UKCUPOBATh U AHATM3UPOBATH TUHAMUKY COOCTBEHHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.
5. Bnamenue oCHOBaMH CaMOKOHTPOJIS, CAMOOIICHKH, IPUHSATHSI PEIICHUN U OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B y4€OHOH 1 TI03HABATEIILHOM JIESITEIIBHOCTH.
OOy4JaroImuics CMOXKET:

e HaOIIONATh U AaHAM3UPOBATH COOCTBEHHYIO YU€OHYIO U IO3HABATEIBHYIO IESTEIBHOCTh U
JEeATEIBHOCTD JPYruX 00y4Jaromuxcs B MpoIiecce B3auMOIIPOBEPKH;

® COOTHOCUTHb pealibHbl€ U IUIAHUPYEMbIE PE3y/lbTaThl UHIMBUIYaIbHOU 0Opa3oBaTeIbHOU
NESITEIbHOCTH U JIENIaTh BBIBOJBL;

® [IpUHUMAaTh pelICHHE B y4EOHON CUTYallMl U HECTH 32 HETO OTBETCTBEHHOCTH;

® CaMOCTOSATEIBHO ONPEAEATh MPUUMHBI CBOETO yCIeXa UM HeycleXa U HaXOIUTh CII0COObI
BBIXOJIa U3 CUTYallUH HEYyCIIexa;

® PETPOCHEKTUBHO ONPENENATh, KaKHe JEHCTBUS IO PEIIEHUI0 Y4eOHOM 3agauud WM
napaMmeTpsl 3TUX JEMCTBUIl NpPHBENM K MOJYYEHUIO HMMEIOIIErocs MpOJyKTa yuyeOHOU
NeSITeNIbHOCTH;

e JIEMOHCTPUPOBaTb  MPUEMBI  PETYISAUUU  MCUXO(PHU3NOJIOTHYECKUX/IMOIMOHATBHBIX
COCTOSIHUHM i AocTikeHus d¢dekra ycrnokoeHus (YCTpaHEHHUS HMOIMOHAIbHON
HanpspKEHHOCTH), 3(ddekra BoccTaHoBIeHHUS (OcinabiaeHHs] MPOSBICHUN YTOMIICHHS),
s¢dekTa akTHBU3AIUH (ITOBBILICHUS ICUXO(PHU3UOTIOTHIECKON PEAKTUBHOCTH).

ITo3naBaTtenbublie YY /I

OO0yuaromuiics MOJy4YUT BO3MOXKHOCTH JJ11 (POPMUPOBAHUS CIEAYIONINX MO3HaBaTeabHbIX Y'Y /1.

1. Ymenuwe omnpenensiTh TMOHATHS, CO3/1aBaTh OOOOINECHMS, YyCTaHABIWBATh aHAJIOTHH,
KJacCu(PUIIMpOBaTh, CAMOCTOSTEILHO  BBHIOMpATh OCHOBAHWUA W  KPUTEPUH IS
KJaccu(uKanyy, ycTaHaBIMBAaTh MPUYUHHO-CIICICTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE
paccykJieHue, yMO3akiaoueHue (MHIYKTHBHOE, NEAYKTHBHOE, IO aHAJOTHUW) W JeJaTh
BBIBO/IBL.

OO0yyaromuiicst CMOXKET:

L4 HO,Z[6I/IpaTb CJIOBA, COTIOJUMHEHHBIE KIIFOYEBOMY CJIOBY, OIPEACIAIOMIUE €0 IIPHU3HAKH U

CBOICTBA;

® BBICTPAMBATh JIOTUUECKYIO LIETIOYKY, COCTOSIILYIO U3 KIIFOUEBOTO CJIOBA U COTOIYMHEHHBIX
€My CIIOB;

®  BBIJCNIATH OOIIMIA MPU3HAK IBYX WJIK HECKOJIBKUX MPEAMETOB WU SBJICHHUI U OOBIACHATH UX
CXOJICTBO;

e 00BEAMHATH IPEAMETHI U SBJICHUS B TPYIIIBI 110 ONPEIeNEHHBIM TPU3HAKAM, CPAaBHUBATH,
KJaccu(uIpoBaTh U 00001aTh (PAKTHI U SBICHNUS;

® BBIIENATH SBJICHUE U3 OOLIEro psaa APYrux siBICHUMH;

® OmpeaessaTh 00CTOATENbCTBA, KOTOPBIE MPEIIIECTBOBAIN BO3HUKHOBEHMIO CBSI3M MEXIY
SBIICHUSIMHM, M3 D3TUX OOCTOATENbCTB BBIACIATH ONPEICISAIONINE, CIIOCOOHbIE OBITh
MIPUYMHOM TAHHOTO SIBJICHUS, BBISBIATH IPUYMHBI U CIIEACTBUS SBJICHUH;

® CTPOMTBH PAacCyXJEHHE OT OOIIUX 3aKOHOMEPHOCTEN K YaCTHBIM SBJICHUSAM M OT YaCTHBIX
SBJICHUH K OOIIIMM 3aKOHOMEPHOCTSIM;

® CTPOMTbH pacCyKICHHE Ha OCHOBE CPaBHEHHUS MPEIMETOB U SBJICHUH, BBIACISAS IPU ITOM
oO111e Npu3HaKy;

® y3JaraTh MOJy4YEHHYIO HH(DOPMALIMIO, MHTEPIIPETUPYS €€ B KOHTEKCTE peraeMoi 3a1a4H;



2.

CaMOCTOSITENILHO YKa3bIBaTh HAa MH(OPMAIMIO, HYKJIAIOIIYIOCS B TIPOBEPKE, MpeiaraTb U
MPUMEHSTH CIIOCO0 MPOBEPKH JOCTOBEPHOCTH MH(POPMAIINH;

BepOaIM30BaTh SMOILMOHAIBHOE BIICUATICHNE, OKa3aHHOE Ha HETO UCTOYHHUKOM;
OOBSICHATD SIBJICHUS, IPOIIECCHI, CBSI3U U OTHOLICHUS, BBISIBIISIEMbIE B X0/I€ TO3HABATEIHHOM
U MCCIEN0BATENbCKON EATENbHOCTU (IPUBOJUTH OOBSICHEHHE C W3MEHEHHUEM (OPMBbI
MPECTABICHHS; OOBSACHATH, JCTATH3UPYS WIM 0000IIast; OOBSICHATh C 33aHHOW TOYKHU
3peHus);

BBISBJIATh U Ha3bIBaTh MPUYMHBI COOBITHS, SBJICHUS, B TOM YHCIIE BO3MOKHBIE/Hanboee
BEPOSATHBIC TPUYMHBI, BO3MOXHBIC TOCIIEACTBUS 33JaHHOW MPHYUHBI, CaMOCTOSITEIHHO
OCYIIECTBIISISI IPUIMHHO-CIICICTBEHHBIA aHATTN3;

JIeTaTh BBIBOJ Ha OCHOBE KPUTHUYECKOTO aHAlM3a pa3HBIX TOUEK 3PEHUs, MOATBEPKIATh
BBIBOJI COOCTBEHHOH apryMEHTAIel WIH CAaMOCTOSITENTFHO MOTyYeHHBIMU JAHHBIMU.
YMeHne cosaBaTh, IPUMEHSTh M TPEOOPA30BHIBATh 3HAKH M CUMBOJIBI, MOJCTH U CXEMBI
IUTsL pelieHnst y9eOHBIX U TTO3HABATEIbHBIX 3a/1a4.

OO0yuaromuiicsi CMOXKeT:

3.

0003HauaTh CHMBOJIOM M 3HAKOM TMPEMET W/UIN SIBIICHUE;

OTIPENIENATH JIOTHIECKUE CBS3H MEXKAY ITPEIMETaMH W/WITH SIBICHUSIMH, 0003HAYATh TAHHBIE
JIOTUYECKUE CBSI3M C TIOMOIIBIO 3HAKOB B CXEME;

co3/aBaTh aOCTPAKTHBIIN WK pealbHbIi 00pa3 mpeaMeTa U/uiu sIBICHHUS;

CTPOHTH MOJIEB/CXeMY Ha OCHOBE YCIIOBUH 3a/1a4u W/UITH crioco0a e€ pemeHus;

co3/1aBaTh BepOalbHBIC, BEMICCTBEHHBIE W WH(POPMAIMOHHBIE MOJEITH C BBIICICHUEM
CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa ISl OmNpeAesieHUsl crocoba perieHus 3aJayd B
COOTBETCTBUHU C CUTYallUEH;

peoOpa30BbIBATH MOJIEINHU C II€JIbIO BBISIBICHUS OOIIMX 3aKOHOB, OMPEICISIOMNUX JAHHYIO
MpeAMETHYIO 00J1acTh;

MEPEBOIUTH CIIOKHYIO 110 COCTaBY (MHOTOACTIEKTHYIO) HHGOPMAIHIO U3 TpaduuecKoro Uiu
(hopmMann30BaHHOTO (CUMBOJIBLHOTO) MPECTABICHUS B TEKCTOBOE U HA000OPOT;

CTPOUTH CXEMY, AJITOPUTM JEHUCTBUSA, HCIPABIATh WM BOCCTAHABIMBATH HEM3BECTHBIM
paHee aNropuUTM Ha OCHOBE MMEIOIIErocsi 3HaHUsA 00 00beKTe, K KOTOPOMY IMPUMEHSETCS
QITOPUTM;

CTPOUTH JI0KA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT MPOTHUBHOTIO;
aHAJIM3UPOBATH/peIIEKCUPOBATh OMBIT Pa3zpabOTKH M peaau3alud y4eOHOro MpPOEeKTa,
HCCIeI0OBaHUS (TEOPETUYECKOT0, SMIUPUUYECKOT0) Ha OCHOBE IPEI0KEHHON POOIEeMHOM
CUTYaIlUH, IOCTABJICHHON LIeJIN U/UJIH 33IaHHBIX KPUTEPUEB OLIEHKH MTPOIYKTa/pe3ybTaTa.
CMBICIIOBOE UTEHHE.

OOy4Jaromuics CMOXKET:

:l}. e o

HaxXoaAuTb B TCKCTC Tpe6yeMy}o I/IH(l)OpMaI_II/IIO (B COOTBETCTBUM C LIEISIMH CBOEH
,Z[eHTeJ'ILHOCTI/I);

OpPUCHTHPOBATHCA B COJACPKAHWU TCKCTA, IIOHUMATH LIETOCTHBIM  CMBICH TCKCTa,
CTPYKTYPHUPOBATH TCKCT,

YCTaHAaBJIMBATb B3aUMOCB3b OITMCAHHBIX B TCKCTC CO6LITPII>1, HBHCHHﬁ, mponeccoB,
PE3FOMUPOBATH I'NTABHYIO UJCHKO TCKCTA,

KPUTHYCCKU OLICHUBATL COACPIKAHUC U q)OpMy TCKCTA.

q)OpMI/IpOBaHI/IC U PasBUTHUC DOKOJOTHMYCCKOr0 MbBIIMIJICHUA, YMCHHC IMNPUMCHATH €TI0 B
HO3H&B&TCJ’ILHOI>1, KOMMyHHKaTHBHOﬁ, COLIMAJIbHOM IPaKTUKEC U HpO(I)CCCHOHaHBHOﬁ
OpUCHTAlHU.

OOy4Jaromuics CMOXKET:

OTPEAEIATh CBOE OTHOUIEHHUE K IPUPOJHOM CPEIE;



5.

aHAJTM3UPOBATh BIMSHUE DSKOJOTUYECKHX (DaKTOPOB Ha cpeay OOWTaHMSA IKUBBIX
OpraHU3MOB;

IIPOBOJUTH IIPUYUHHBIN U BEPOSTHOCTHBIM aHAJIW3 DKOJIOTMYECKUX CUTYaLUH;
MIPOTHO3UPOBATh U3MEHEHHS CUTYallUU IPU CMEHE JACHCTBHS OAHOTO (pakTopa Ha JeicTBUe
apyroro (hakropa;

PacIpOCTPaHATh SKOJIOTMYECKUE 3HAHNS U y4aCTBOBATh B IPAKTHUUYECKUX JEJIAX I10 3aILUTE
OKpYKaroIlEel Cpeibl;

BBIpaXKaThb CBOE OTHOLIEHUE K MPUPOJIEC YEPE3 PUCYHKH, COUMHEHHUS], MOJEIIH, IPOCKTHBIE
paboTHL.

PasButre mMoTHMBanuMM K OBIAJACHUIO KyJIbTYpOM AaKTHMBHOTO HCIIOJIB30BAaHHUs CIOBApEN U
JPYTUX MOUCKOBBIX CUCTEM.

OO0yuaromuiicst CMOXET:

OTIPeNIeTISATh HEOOXOAUMBIE KIIFOUEBBIE IIOMCKOBBIE CIIOBA M 3aIIPOCHI;

OCYIIECTBJISITh B3aUMOJICHCTBUE C DJIEKTPOHHBIMU MOMUCKOBBIMHU CHCTEMaMHU, CIIOBAPSIMU,
(hopMUpPOBaTh MHOKECTBEHHYIO BEIOOPKY M3 MOMCKOBBIX UCTOYHUKOB ISl 00bEKTUBU3AIIT
pe3yNbTaTOB MOUCKA;

COOTHOCHTH IOJIy4E€HHBIE PE3YIBTAThI TOMCKA CO CBOEH NEATENbHOCTHIO.

KommyHnukatuBubie YY /|

1.

YMeHHne OpraHu30BBIBATH y4EOHOE COTPYJAHHYECTBO W COBMECTHYIO JIEATEIBHOCTH C
YYHUTENIEM W CBEPCTHUKAMH; pabOTaTh WHIWBUIYATbHO W B TPYIIE: HAXOIUTh OOIIee
pereHue u pa3pemnarb KOHQIUKTH Ha OCHOBE COTJIACOBAHUS TO3UIIMN U yU€Ta HHTEPECOB;
(dbopMynupoBaTh, apryMEHTHPOBATh U OTCTaWBATh CBOE MHEHUE.

OO0yuaromuiicsi CMOXKET:

OTIPEIENIATH BO3MOKHBIE POJIM B COBMECTHOM 1€ TENBHOCTH;

UTpaTh ONpPeAETEHHYIO POJIb B COBMECTHOM €ATEIbHOCTH;

MPUHUMATh MO3UILUI0 cOOeceTHUKa, MOHUMAs MO3UIUIO JPYroro, pa3inyaTh B €r0 peuHu:
MHEHHE (TOYKY 3pEHHUs), I0KAa3aTelbCTBO (apryMeHThI), (haKThl; THIOTE3bI, AKCHOMBEI,
TEOpUHU;

OTpEeNATh CBOM JAEWUCTBUA W JeMCTBUS MapTHEpPA, KOTOpbIE CHOCOOCTBOBANM MIIU
MPEMSTCTBOBAIU MPOAYKTUBHON KOMMYHHKAIIUH;

CTPOUTH MO3UTHUBHBIE OTHOILIEHHUS B IIpoliecce yueOHOM U MO3HABaTEeIbHOU JIeSTEIIbHOCTH;
KOPPEKTHO U apryMEHTHPOBAHHO OTCTAaMBATh CBOIO TOUYKY 3PEHHUS, B JUCKYCCHH YMETh
BBIJIBUTaTh KOHTPApryMEHTHI, Mepe(pa3supoBaTh CBOI MBICTH (BJIaJIEHUE MEXaHHU3MOM
SKBHUBAJICHTHBIX 3aM€H);

KPUTHYECKH OTHOCHTBHCSI K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM TIIPHU3HABATh
OLIMOOYHOCTH CBOEr0 MHEHHUS (€CJIM OHO TAKOBO) M KOPPEKTUPOBATH €T0;

npeaiaraTe albTepHATHBHOE PEllIeHNe B KOH(DIUKTHON CUTYallUU;

BBIJICTISATH OOIIYIO TOUKY 3PEHHUSI B TUCKYCCHH;

JIOTOBApUBATHCA O MPaBUIIaX U BOMPOCAX It 00CYKIEHUS B COOTBETCTBUH C MMOCTABICHHOM
repe rpymmnou 3agayen;

OpPraHW30BBIBATH y4eOHOE B3aWMOJEHCTBHME B TpymHmne (OMpenensaTh OOIIHe IeNH,
pacnpenensTh poiu, I0TOBapUBATHCS JPYT C APYTOM H T. [1.);

yCTpaHsATh B paMKax Juajgora pa3pbiBBl B KOMMYHHUKAIIUH, OOYCIOBIIEHHBIE
HEMOHMMAaHHEM/HETIPUSATHEM CO CTOPOHBI cOOECeqHMKA 3a1aun, (DOPMBI HIIA COJIEP>KaHUs
Janora.

YMeHue O0CO3HaHHO WCMOJIb30BaTh pEUYEBBIE CPEACTBA B COOTBETCTBUH C 3ajadeid
KOMMYHHKAIIUM JUIS BBIPQKEHHsSI CBOMX YYBCTB, MBICIEH U TMOTpeOHOCTEH uis



IUIAHUPOBAHUS U PETYJISLIMU CBOCH AEATEIbHOCTH; BJIAJICHUE YCTHOM U MMCbMEHHON PEYBIO,
MOHOJIOTUYECKOM KOHTEKCTHOM PEUbIO.

OOy4JaroIuics CMOXKET:

3.

ONPEEIATh 3aJjauy KOMMYHHUKAIIMU U B COOTBETCTBUU C HEMl OTOUpATh peUYEBBIE CPEICTBA;
OTOMpaTh W KCIIOJIB30BAaTh PEUYEBBIC CPEACTBA B IMPOIECCe KOMMYHUKAIMHA C JIPYTUMHU
JIOMU (JUAJIOT B TIApe, B MaJIOM TPyIINe U T. 11.);

NPECTaBIATh B YCTHOW WM THCbMEHHOW (opme pa3BEPHYTHIN IUIaH COOCTBEHHOM
NeSITENIbHOCTH;

COOII0IaTh HOPMBI ITYOJIMYHON PEYH, PETJIAMEHT B MOHOJIOT€ M TUCKYCCHU B COOTBETCTBHH
C KOMMYHHUKAaTHBHOM 3aJa4ei;

BBICKa3bIBaTh U OOOCHOBBIBATH MHEHUE (CYXICHHE) U 3alpallliBaTh MHEHUE MapTHEpA B
pamMKax Juanora;

MIPUHUMATD PEIIeHUE B XOJ€ JUAJIOTa U COIJIACOBBIBATH €I0 C COOECETHUKOM;

co37aBaThb NMUCHbMEHHbIE KIMIIMPOBAHHBIE M OPUTHMHAJIBHBIE TEKCThl C HCIHOJb30BAaHUEM
HEO0OXOIMMBIX PEUYEBBIX CPE/CTB;

HCI0JIb30BaTh BepOalbHbIE CpEACTBAa (CpeAcTBa JIOTMUECKON CBSA3M) AJIS BBIJCJIEHUS
CMBICIIOBBIX OJIOKOB CBOEr0 BBICTYIIJICHUS;

HCII0JIb30BaTh HeBepOasibHbIE CpPEACTBa WJIM HArJIAJHbIE MaTepuasbl, MOArOTOBIIEHHBIE/
O0TOOpaHHBIE M0/1 PYKOBOACTBOM YUHUTEJIS;

JieNlaTh OLIEHOYHBIN BBIBOJ O JOCTHKEHUU €I KOMMYHUKALUK HEMOCPEACTBEHHO MOCIe
3aBepUICHUS] KOMMYHUKAaTUBHOTO KOHTaKTa 1 000CHOBBIBATH €T0.

®opMHpOBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH MCIIOJIb30BaHMs MH()OPMAILOH -
HO-KOMMYHHUKaIIMOHHBIX TexHoyorui (nanee — UKT).

OO0yuaromuiicst CMOXKET:

L[eJIeHANPaBICHHO UCKaTh U UCTIOJIB30BaTh UH(POPMAIIMOHHBIE PECYPCHI, HEOOXOIUMBIE IS
pereHust yueOHBIX U MTPAKTUUYECKUX 3a]1a4, ¢ moMolibio cpeacts UKT;

BBIOMPATh, CTPOUTH U UCIIOJIb30BATh a/IEKBATHYI0 MHPOPMAIIMOHHYIO MOJETH JUIs IIepelaun
CBOMX MbICIIEH CPEICTBAMHU €CTECTBEHHBIX U (DOPMAaJbHBIX SI3bIKOB B COOTBETCTBHH C
YCIOBUSMU KOMMYHUKALIUU;

BBIJCIATh MH(OPMALIMOHHBIA aCHEKT 3aJaud, ONIEpUPOBATh JaHHBIMHU, UCIOJIB30BATh MO-
JIelb pelleHus 3a1auu;

UCIOJIb30BaTh KOMIIBIOTEPHbIE TEXHOJIOTUM (BKJIKOYAs BBIOOp aJeKBAaTHBIX 3ajaue
WHCTPYMEHTAJIBHBIX MPOrPaMMHO-AMIMAPAaTHBIX CPEACTB M CEPBUCOB) [UISL PEIICHUS
MH(OPMALIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX Y4€OHBIX 3a/la4, B TOM YHCIIE: BBIUYUCICHHE,
HamucaHue MUceM, COYMHEHHH, JOKIaA0B, peepaToB, CO3JaHIe MPE3CHTALNN U Jp.;
WCI0JIb30BaTh HH(OPMALIUIO C YIETOM STHUECKUX U IIPABOBBIX HOPM;

co3aaBaTh HH(GOPMAIIMOHHBIE PECYPChHI PA3HOTO THIIA U IS pa3HbIX ayAUTOPHIL, COOII0IaTh
MH(OPMALIMOHHYIO TUTHEHY U MTpaBuiia HH(GOPMAIMOHHON 0€3011aCHOCTH.

IIpexmMeTHBIMM pe3yJbTaTaMu 00y4eHHs (pu3nke B 7-9 Kiaccax SIBJIAIOTCH:

(dbopMupoBaHHME MPEJICTABICHUH O 3aKOHOMEPHOH CBSI3M W I03HABAEMOCTH SIBJIICHHH
PUPO/JIbI, 00 0OBEKTUBHOCTH HAYYHOTO 3HAHUS; O CUCTEMO00Opa3youeil poiau QUK yis
pa3BUTHS JPYTUX €CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOIMH; HAyYHOTO MHUPOBO33PEHUS
KaKk pe3yjbTaTa HM3y4eHHS OCHOB CTPOEHHMS MaTepud M (PyHJAMEHTAIbHBIX 3aKOHOB
¢bu3uku;

3HaHUS O MPUPOJE BAKHEUIINX (PU3NUECKUX SBICHUN OKPY)KAIOIIET0 MHpa U IOHUMaHHE
cMbICIIa (U3NYECKUX 3aKOHOB, PACKPBIBAIOLINX CBSI3b U3YUECHHBIX SIBIICHU;
(opmMupoBaHHue TEPBOHAYATIBHBIX MPEACTaBICHUN O (U3NYECKON CYIIHOCTH SIBJICHUMN
IPUPOJIBI (MEXaHMUECKUX, TETIOBBIX, SJIEKTPOMArHUTHBIX U KBAHTOBBIX), BUAAX MAaTEPUU
(BemiecTBO M TMOJIE), JBMKEHUM KakK CIOCOO€ CYIIECTBOBAHUS MAaTEpUH; YCBOCHUE



OCHOBHBIX HJIEM MEXaHUKH, aTOMHO-MOJIEKYJSIPHOIO Y4YEHHUS O CTPOECHUHU BELIECTBa,
AJIEMEHTOB AJIEKTPOJMHAMHUKHU M KBAHTOBOW (DU3MKHU; OBJIAJICHNE TIOHATHHHBIM aIllllapaToM
Y CUMBOJIMYECKHUM SI3bIKOM (DPU3HKH;

® yMEHMS M0JIb30BaTHC METOJaMU HAYYHOT'O UCCIIEOBaHMS SIBJICHUN IPUPOIbI, IPOBOJUTH
HaAOJIO/IEHNUS], TUIAHUPOBATh M BBIMIOJHATH JKCIIEPHUMEHTHI, 00pabaThIBaTh PE3yNIbTaThI
W3MEPEHUH, MPEICTABIATh PE3yJAbTaThl M3MEPEHHUH C MOMOIIBIO TaOmuI, rpadukoB H
(dopmyn, oOHapYKHMBaTh 3aBUCUMOCTH MEXIy (DU3MUYECKMMH BEIHMYMHAMHU, OOBSICHATH
[IOJIyYE€HHBbIE pPE3yJabTaTbl M JIeNaTh BbIBOJbI, OLEHMBAThb I'PAHULBI IOTPEIIHOCTEN
pe3yJIbTaTOB U3MEPEHHIA;

® yMEHHS IPUMEHSTHh TEOPETHUYECKHE 3HAHUS MO (PU3MKE HA MPAKTUKE, pelaTh GU3NIECKUe
3a/1auM Ha IPUMEHEHUE MOJIyYEHHBIX 3HAHUI;

® yYMEHHS U HaBbIKU IPUMEHSTH MOJIy4E€HHBIE 3HAHUS 17151 00bSICHEHNS IPUHIUIIOB JEHCTBUS
BAKHEHIINX TEXHUYECKHX YCTPOMCTB, (padOThl) MAIIMH W MEXaHHU3MOB, CpEJICTB
MEpPEeBUKEHUS U CBS3M, OBITOBBIX MNPHUOOPOB, MPOMBIIIJIEHHBIX TEXHOJOTHYECKUX
MIPOLIECCOB, PEIICHNUs TPAKTUYECKUX 3a/ad IOBCETHEBHOM JKM3HM, OOecredyeHus
0€30MacHOCTH CBOEH JKHM3HM, PALMOHAIBHOTO MPHUPOAOINOJB30BaHUS UM  OXpaHbl
OKpPY’KaIOIle! CPe/Ibl; BIUSHUS TEXHUUECKUX YCTPONCTB Ha OKPY)KAIOIIYIO CPELy;

® 0CO3HaHHME BO3MOXHBIX MPUYNH TEXHOT€HHBIX U HKOJIOTUYECKUX KaTacTpod.

® 0CO3HaHME HEOOXOJAMMOCTH TPUMEHEHUS JOCTHXKEHUH (U3MKM U TEXHOJIOTHH IS
PaIOHAIBLHOTO MPUPOAONIOIB30BAHNUS;

® OBJI3JICHHE OCHOBaMHU 0€30MacHOTO HCIOJb30BAaHUSI €CTECTBEHHBIX M HCKYCCTBEHHBIX
JNEKTPUYECKUX W MAarHUTHBIX TMOJIEeH, DJIEKTPOMarHUTHBIX U 3BYKOBBIX BOJIH,
€CTECTBEHHBIX U MCKYCCTBEHHBIX MOHU3UPYIOIUX U3Iy4eHUH BO U30€KaHNE UX BPEAHOTO
BO3/ICHCTBUS HA OKPYXAIOILYIO CPEly U OPraHU3M YEI0BEKa,;

e (opMupoBaHHEe YOS KIEHHS B 3aKOHOMEPHOH CBS3U U MO3HABAEMOCTHU SBJICHUN MTPUPOIBI,
B OOBEKTMBHOCTM HAY4YHOTO 3HAHMs, B BBICOKOM IIEHHOCTH HAyKd B pa3BUTHH
MaTepHaIbHON U JyXOBHOM KYJIBTYPHI JIOJIEH;

® Da3BUTHE TEOPETUUYECKOTIO MBIIUIEHUS HA OCHOBE (POPMUPOBAHMS YMEHUH yCTaHABIMBATh
GbaxThl, pa3auyaTh NPUYUHBI U CIEACTBUS, CTPOUTH MOJEIU M BBIABUIaTh TI'MIIOTE3BI,
OTBICKMBaTh M (OPMYJIUPOBATH JI0KA3aTEIbCTBA BBIJBUHYTHIX THIIOTE3, BBIBOJUTH U3
9KCIEPUMEHTANIbHBIX (PAKTOB U TEOPETUUECKUX MOJeNel (pu3nueckue 3aKoHbl;

® Da3BUTHE YMEHMs IUIAHUPOBATh B MOBCEJHEBHOM KU3HU CBOM JEHCTBUS C MPUMEHEHHEM
II0JIy4EHHBIX 3HaHUI 3aKOHOB MEXaHUKH, JIEKTPOANHAMUKH, TEPMOANHAMU KU U TEIJIOBBIX
SIBJICHUH C 11eIbI0 COepexEeHUs 3J0POBbS;

e (opMupoBaHME NPEICTABICHUI O HEPALMOHAIBHOM HCIIOJIB30BaHUU TPUPOTHBIX PECYPCOB
U SHEPIruH, 3arpsI3HEHUN OKPY)KaIOLIe cpesibl Kak CIIEJCTBUE HECOBEPIICHCTBA MAIIUH U
MEXaHU3MOB.

® KOMMYHHMKaTHBHbIC YMEHHUS: JIOKJIAJbIBaTh O peE3yJlbTaTax CBOEro MCCIEJOBaHUs,
y4acTBOBAaTh B JIUCKYCCHM, KPaTKO M TOYHO OTBEYaTb Ha BOIPOCHI, HCIOJIb30BAThH
CIPABOYHYIO JIUTEPATYPY U APYTHe UCTOYHUKHU HHPOPMALIUH.

BpinycKHHK Hay4HnTCS:

coOuroIaTh MpaBuiia 0E30MaCHOCTH U OXPaHbI TPy/a MPHU padoTe ¢ YUeOHBIM U J1a00paTo PHBIM
obopynoBaHuEeM;

INOHHUMATb CMBICJII OCHOBHBIX q)HSH‘leCKI/IX TCPMHUHOB: (I)I/ISI/ILICCKOC TECIIO, (1)I/I3I/I‘ICCKOC SIBJICHHUC,
(I)I/ISI/ILICCKEUI BCJIMYNHA, CIUHUIBI U3SMCPCHU,

pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO PEIIUTh TPHU MOMOIIM (PU3UUECKHX METOJOB;
aHAIM3UPOBATh OTACJIbHBIE ATAlbl MPOBEACHUS HCCIECIOBAHUNA U UHTEPIIPETUPOBATH PE3YyIbTaThI
HaOJII0ICHUH U OIIBITOB;



CTaBUTH OMBITHI [0 HUCCICIOBAHUIO (PU3NYCCKUX SIBICHUHA WM (U3MUECKUX CBOMCTB Ten 0e3
WCTIOJB30BAHUS MPSIMBIX H3MEPEHU; mpu 3ToM (GopMynaupoBaTh mnpolieMy/3agady y4eOHOTO
SKCTIIEPUMEHTa; COOMpaTh YCTAaHOBKY M3 MPEUIOKEHHOrO 00OpYyJOBaHHUS; MPOBOIUTH ONBIT U
(hopMyITUPOBATH BHIBOJIBI.

[Ipumeuanue. [Ipu npoBeneHnu uccienoBanus GU3NYECKUX SIBJICHUN N3MEPUTENbHbBIE IPUOOPHI
MCTIOJIB3YIOTCS JINIIH KaK JATYHKH U3MEPEHUs (PU3NICCKUX BEITMUMH. 3alUCH TTOKa3aHUH MPSMBIX
M3MEpPEHUH B 3TOM Cllyyae He TpeOyeTcsl.

MMOHUMATh POJIb SKCIIEPUMEHTA B TIOJIYYEHUN HaydHOU WH(POPMALINH;

MIPOBOJUTH MPSMbIE U3MEpPEHUs (PU3NUECKUX BEIMUMH: BPEMs, PACCTOSIHUE, Macca Teja, 00beM,
CWJIa, TemIiepaTypa, aTMoc(epHOe IaBJIEHHE, BIAXXHOCTh BO3/yXa, HANpsIKEHHE, CUJIa TOKa,
paaranoHHBIA QOH (C UCIOJIB30BAHUEM JIO3UMETPA); IPU 3TOM BbIOMpATh ONTUMAIbHBIN CIIOCOO
M3MEPEHUS U UCMOJIb30BaTh IPOCTEHUIINE METO/IbI OLICHKH NOTPEIIHOCTEN U3MEPEHHM.

[Ipumeuanue. JlroGas yueOHas mnporpamma Jo/bKHa oOecnedyuBaTh OBJAJIEHUE MPSMBIMU
M3MEpPEHUSIMU BCEX MEPEUUCICHHBIX (PU3NUECKUX BEIUYUH.

MIPOBOJUTH MCCIEI0BAHNE 3aBUCUMOCTEN (PU3NUECKUX BEIMYMH C HCHOJB30BAaHUEM MPSMBIX
U3MEpEHUi: MpU 3TOM KOHCTPYMpPOBATh YCTAHOBKY, (PMKCHPOBATh pPE3YJIbTAThl MOJYy4YEHHOM
3aBUCHUMOCTH (PU3MUECKUX BEJITUYMH B BUJE TaOIUIl U IpadUKOB, J1e1aTh BBIBOJBI 110 PE3yIbTaTaM
HCCIEA0BaHUs;

MIPOBOJUTH KOCBEHHBIE HU3MEpEeHHs] (PU3MUECKUX BEIUYMH: MpPH BBINOJHEHUH HW3MEPEHHM
coOuparh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CJenys MNpPEeIOKEHHOW HHCTPYKIMH, BBIYUCIATH
3HaYEHUE BEJUYMHBI U aHATM3UPOBATh MOJYyYEHHBIE PE3YNbTAaThl C YUETOM 3aJaHHON TOYHOCTHU
HU3MEPEHMUI;

AHAIIM3UPOBATE CHUTyallUW IMIPAKTUKO-OPUCHTUPOBAHHOI'0 XapaKTE€pa, Y3HaBaTb B HHUX
IMPOSABJICHUC N3YUCHHBIX (1)I/ISI/II'ICCKI/IX SIBJICHUU WA BaKOHOMCpHOCTeﬁ " IIPUMEHATE UMCIOIMUECA
3HaHUA JJIA UX O6T>$ICHCHI/I${;

IIOHUMAThb IIPHUHIOUIIbL HCI;'ICTBHH MalllMH, HpI/I60p0B U TCXHHUYCCKUX YCTPOﬁCTB, YCI0BUsA HUX
0€30I1aCHOTO MCIIOJIb30BaHUS B MMOBCEIHEBHOM KH3HU,

HCIIOJIb30BAaTh IIPH BbIIIOJHCHUHU y‘le6HBIX 3a/la4 HaYYHO-IIONYJIPHYKO JIUTCPATYypy O
(1)PI31/I"ICCKI/IX SABJICHUAX, CIIPABOYHBIC MAaTCPHAJIbl, PECYPChI I/IHTepHCT.

BbInyCKHHUK MOJYYUT BO3MOKHOCTh HAYYUThCH:

0CO3HaBaTh HECHHOCTb HAYYHBIX HCCHCHOB&HHﬁ, POJIb (1)I/I3I/IKI/I B paClIUpCHUN Hpe,Z[CTaBJ'IeHI/Iﬁ 00
OKpYyXKaromeM MHUPE U €€ BKIIA/J B YIIYUHICHUC KaU€CTBA ) KU3HU,

HCIIOJIb30BAThL MPHUEMBI TTOCTPOCHUA (1)I/ISI/IquKI/IX Moz[eneﬁ, IIOHMCKa H CI)OpMYJ'IPIpOBKI/I
AO0KAa3aTCJIbCTB BBIABUHYTBIX THUIIOTE3 U TCOPECTHYCCKHUX BbBIBOAOB Ha OCHOBC OSMIIMPUYCCKU
YCTaAHOBJICHHBIX (I)aKTOB;

CpaBHHUBATb TOYHOCTH U3MCPCHUSA (I)I/I3I/I‘-IGCKI/IX BEJIMYUH II0 BEIMYMHE HX OTHOCHUTEIHLHOM
MOrpCUIHOCTH IIPU MPOBCACHUHU ITPAMBIX H3MepeHHﬁ;



CaMOCTOSITEIIBHO MPOBOJINUTH KOCBEHHBIE M3MEPEHHS M UCCIEIOBAaHUS (PU3UUECKUX BEITHMUUH C
MCTIOJIb30BAHMEM PA3IIMUHBIX CIIOCOOOB M3MEpeHUs (U3NYECKUX BEIUYMH, BHIOMpATh CPENCTBA
U3MEPEHUsI C y4eToM HEOoOXOAMMOM TOYHOCTH HW3MEpEHHH, OOOCHOBHIBATH BBHIOOP cCrocoba
MU3MEPEHUs, aJIeKBATHOIO IIOCTABJICHHON 3a/1a4€e, IPOBOIUTH OLEHKY JOCTOBEPHOCTH IIOJIy4EHHBIX
pe3yJIbTaTOB;

BOCIIPUHUMATh UHPOpMAILHIO (PU3HUECKOTO COAEP)KAaHUS B HayYHO-TIOMYJISIPHOM JIUTEpaType U
CpEeICTBaX MaccoBOM MH@OpMalMM, KPUTHYECKH OICHMBATh MOJIYYEHHYIO HH(OpMALHIO,
aHATM3UPYA €€ CoJep)KaHue U JaHHbIe 00 UCTOUYHUKE HH(OPMAIIHH;

co3/aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS O PU3NYECKUX SIBJICHUSIX Ha OCHOBE
HECKOJIbKUX HMCTOYHUKOB MH(POpPMAIUH, COMPOBOXKIATh BBICTYIUICHHE IMpE3EHTAleH, yIUTbIBAs
0COOEHHOCTH ayTUTOPHH CBEPCTHUKOB.

MexaHn4yeckue siBJICHUS
BbInycKHUK HAy4YHUTCH:

PpacCrmo3HaBaTb MEXaHUYCCKHUEC SABJICHUA U 0OBSACHSTH Ha OCHOBE NUMCHOLIUXCS 3HAaHUH OCHOBHBIE
CBOMCTBA WU YCJIOBUSA MPOTEKAHUSA ITUX SIBJICHUU: PaBHOMEPHOEC N HEPABHOMCPHOEC JBUKCHHUC,
PaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHENHOE IBUKEHHUE, OTHOCUTEIBHOCTh MEXaHHYECKOTO
NBUKEHHS, CBOOOJIHOE TMaJieHHE TeJl, PAaBHOMEPHOE JBW)KEHHME 10 OKPYKHOCTH, HWHEpPLHS,
B3aMMO/ICHCTBHE TN, PEAKTHBHOE JIBIKCHHE, TIepeiada IaBICHUS TBEPIIMH TEIaMH, )KHIKOCTIMHU
W Ta3aMH, aTMOC(pEepHOE [aBJICHWE, IIaBaHWE TeJl, PAaBHOBECHE TBEPIBIX TEJ, HMMEIOIINX
3aKpEIUICHHYIO OCh BpallleHUs, KOJebaTeIbHOe IBUKEHUE, PE30HAHC, BOJHOBOE IBUKEHHUE (3BYK);

OIMHNCbIBAaTh H3YYCHHBIC CBOMCTBA TeJI W MEXaHHYCCKHE SABJICHUSA, HWCIIOJIb3Yys (1)H3quc1<1/1e
BCJIIMYMHBL: IIYTh, IMNEPEMEIICHHUE, CKOPOCTH, YCKOPCHHE, IIEPHUOLI 06paH_I€HI/I${, Mmacca Teia,
INIOTHOCTh B€HIECCTBA, CUJia (CI/IJ'Ia TSKECTHU, CUJIa YIIPYI'OCTH, CHJIa TpeHI/IH), JaBJICHUEC, UMITYJIbC
TCJIa, KMHCTHYCCKasd SHEPrusda, MOTCHIHAJIbHAasd SHEPIus, MCXaHUYCCKas pa60Ta, MEXaHUYCCKast
MOIIOHOCTB, KHH IIpH COBCPIUICHUN pa6OTBI C UCITIOJIB30BAHUEM ITPOCTOIO MEXaHU3Ma, CUJIa TPCHU,
aMIIIMNTYyJ4d, [Iepuoa U 4aCTtoTa KOJ'IC63HHI>1, JJIMHA BOJIHBI U CKOPOCTH €€ paCIIpOCTpaHCHUA; IIPU
OIIMCAHUU IMPABUJIIBHO TPAKTOBATH (1)I/ISI/ILICCKI/II71 CMBICJI UCII0JIB3YEMBIX BCIIMYUH, UX 0003HaYEHHUS
n CAUHUIbI U3MCPCHUA, HAXOIUTDH q)OpMy.]'ILI, CBA3BIBAONIUEC JAHHYIO (I)I/ISI/I‘IGCKYIO BCIIMYHUHY C
APYTUMH BCIIMYMHAMH, BBIYUCIIATD 3HAYCHHUC (l)I/ISI/ILICCKOI‘/'I BCIINYMHBI,

aHAJIM3UPOBATh CBOMCTBA TEJ, MEXaHUUECKUE SBJICHHUS U MPOLECCHI, UCIONb3Yys (U3UUYECKUE
3aKOHBI: 3aKOH COXPAaHEHHUsSI SHEPTUH, 3aKOH BCEMUPHOT'O TATOTEHUSI, IPUHLIUI CYNEPIO3ULIUNA CUIT
(maxoxnenue paBHoxedcTByromed cunbl), I, II u Il 3akonsl HeloTOHA, 3aKOH coxpaHeHUs
uMIynbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena; mpu 3TOM pas3idyaTh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U €r0 MaTEeMAaTUYECKOE BBIPAKEHUE;

pa3jindaTb OCHOBHBIC MPU3HAKNW HU3YUCHHBIX (I)I/ISI/ILIGCKI/IX MOJIETICHi: MaTepruaJibHasA TOYKaA,
HHCpLHUaJIbHas CUCTEMA OTCUCTA,

pemaTh 3a/1aud, HCIONAb3yd (U3NYECKUE 3aKOHBI (3aKOH COXpAaHEHHs OHHEPIUH, 3aKOH
BCEMHUPHOIO TAroTeHMs, npuHuun cynepnosuuuu cui, I, II u III 3akoner HeroTona, 3axon
COXpaHEeHHUs UMITyJIbca, 3aKoH I'yka, 3akoH [lackans, 3akoH Apxumena) u GopMysbl, CBSI3bIBAIOIINE
¢u3nyeckue BEIUYMHBI (MIyTh, CKOPOCTh, YCKOPEHHE, Macca Teja, MJIOTHOCTh BEIeCTBa, CHIIA,



JIaBJICHHUE, UMITYJIbC T€Ja, KHHETUYECKasl SHEPrus, IOTEHIIMAIIbHAS SHEPT s, MEXaHuYecKasi padoTa,
MexaHnueckasi MmourHocTb, KITJ[ mpoctoro Mmexanusma, cuiia TPEHHS CKOJBKEHUS, KOAPPUIIHEHT
TPEHUs, aMIUIMTyAa, TEepUOJ M dYacToTa KojeOaHWil, /AJIMHA BOJHBI W CKOPOCTH €€
pacnpoCTpaHEHus1): Ha OCHOBE aHAJIM3a yCIOBUS 3aJaul 3alUChIBATh KPATKOE YCIOBUE, BBIIEIATh
(bu3nvecKre BEIWYHHBI, 3aKOHBI B (POPMYIIBI, HEOOXOAUMBIE IS €€ PEICHHS, IPOBOIUTH PACUETHI
Y OLIEHUBATH PEATHHOCTD MOJYYCHHOTO 3HAUCHHSI (PU3NIECKON BETUUMHBI.

BLIHyCKHI/IK MOJYYMT BO3MOKHOCTD HAYYUTLCHA:

HCII0JIb30BATh 3HAHUS O MEXAHWYECKUX SIBJICHMSX B MOBCEJAHEBHOMN JKU3HU JUIsI 00ECIIEUEHHUS
0€30MacHOCTH Mpu oOpallleHnu ¢ NpudopaMy U TEXHUYECKUMHU YCTPOMCTBaMH, JIsl COXpaHEHUs
310pOBbsI M COOJIIOZIEHHUSI HOPM 3KOJIOTUYECKOTO TOBEIEHUS B OKpY’Karollell cpese; MpUBOIUTh
MpUMEPbl MPAKTUYECKOTO HCIONb30BaHUS (U3NUYECKUX 3HAHUW O MEXaHUYECKUX SIBJICHUSX U
(¢u3NYeCKUX 3aKOHAax; MPUMEPHl HCIOJb30BAHUSA BO300HOBISEMBIX HCTOUYHUKOB DSHEPTUU;
9KOJIOTMYECKUX MMOCIIEICTBUN UCCIIEJOBAHNSI KOCMUYECKOTO NTPOCTPAHCTB;

pa3nuyath TpaHUIbl MPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, MOHMMAaTh BCEOOIIMH XapakTep
(GyHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpPaHEHMs] MEXaHWYEeCKOM HHEpPruM, 3aKOH COXpaHEHUs
UMITYJIbCa, 3aKOH BCEMUPHOTO TATOTEHHS) U OTPAaHUYEHHOCTh MCIOJIb30BAaHUS YaCTHBIX 3aKOHOB
(3akoH ['yka, Apxumena u nip.);

HaXOJUTh aJIEKBATHYIO MPEUI0KEHHON 3a/1aue (PU3NUecKyI0 MOJENb, pa3peliaTh NpooieMy Kak
Ha OCHOBE UMEIOIINXCS 3HaHUH TI0 MEXaHHKE C UCIIOJIb30BaHHMEM MaTeMaTHUECKOTo anmnapara, Tak
Y TIPU MOMOIIN METO/I0B OLICHKH.

TemnioBbie sIBJICHUS
BbINMyCKHUK HAYYUTCS:

pacrno3HaBaTh TEIUIOBbIE SIBICHUS M OOBSICHATH Ha 0a3e HMEIONIMXCS 3HAHUW OCHOBHBIC
CBOMCTBA WJIM YCJIOBHSI MPOTEKaHUsS JTUX siBiIeHUU: nudQy3us, u3MeHeHue oObema Ten Mpu
HarpeBaHuu (OXJIAXICHUM), OOJbIAs CKUMAEMOCTh I'a30B, Majias C)KMMAEMOCTh >KUIKOCTEH U
TBEpAbIX TEN;, TEIUIOBOE pPAaBHOBECHE, MCHApEHUE, KOHJEHCAllMs, IUIaBIIEHUE, KpUCTaJnu3alus,
KHUIIEHHUEe, BIAKHOCTh BO3/yXa, pa3IMYHbIE CHOCOOBI Teruionepenaun (TerIONpPOBOJIHOCTD,
KOHBEKIIHS, U3ITy4YEHUE), arperaTHbIe COCTOSIHUSI BEILIECTBA, MOTJIOIICHNE YHEPTUH MTPU UCTIAPEHUN
KUJKOCTU W BBbIJCJICHHE €€ MPU KOHJEHCAIMM Mapa, 3aBUCHMOCTh TEMIIEPATypbl KHUIIEHHS OT
JIABJICHUS;

OIMCBIBATH U3yYEHHBIE CBOMCTBA TEJ U TEIJIOBBIE SBJICHHS, UCIONb3YS (PU3MUECKUE BETUUNHBI:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSASI DHEPIHUs, TEMIEparypa, yIAelbHas TEIJIOEMKOCTb BELIECTBA,
yJelbHas TeIJIoTa IUIAaBJIeHUs, yAeabHasl TeIUIoTa napooOpa3oBaHus, yielbHas TEMI0Ta CrOPaHUs
TOTUTNBA, KO((UIIMEHT MOJIE3HOT0 AECUCTBHS TEMJIOBOTO ABHraTels; MPU OMUCAHUU MPABUIBHO
TPaKTOBATh (PU3NYECKUNA CMBICIT HCOJIb3YEMbIX BEIMYMH, X 0003HAUEHUS U €IMHULIBI H3MEPEHNS,
HaXoJUTh (OPMYIIbI, CBS3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIWYMHY C JPYTMMHU BEIMYMHAMH,
BBIUUCIIATH 3HAU€HUE (PU3NYECKON BEIINUMHBI,

AHAJIIU3UPOBATH CBOMCTBa TCJI, TCIJIOBBIC SABJICHUA UW MPOLECCHI, HCIIOJIb3yd OCHOBHBIC
IMOJIOKCHUSL aTOMHO-MOJICKYJIAPHOTO YYCHHA O CTPOCHUHN BCUICCTBA U 3aKOH COXPAaHCHUA SHCPTUU,



pas3iindaTb OCHOBHBIC IPHU3HAKU U3YUYCHHBIX (1)I/ISI/II-ICCKI/IX MO[[CJIGI\/JI CTpOCHUA Ia3oB, )KI/II[KOCTGI;'I
" TBEPABIX TCJI;

MPUBOAUTH TPUMEPHI MPAKTUYECKOTO HCIOIb30BaHUS (PU3MUECKUX 3HAHMM O TEIUIOBBIX
SIBIICHUSX;

pelarh 3a7a4y, UCHOJb3ys 3aKOH COXPAHEHHUS SHEPIrUU B TEIUIOBBIX Mpolieccax U (popMyIbl,
CBA3BIBAIOIME (PU3NYECKHE BEIUYMHBI (KOJIMYECTBO TEIUIOTHI, TEMIIEparypa, YJelbHas
TEIJIOEMKOCTh BEIIECTBA, yJelbHAsl TEIJIOTA IJIABJICHUS, yJelbHasl TEIJIoTa MapooOpa3oBaHus,
yIlenbHas TeIUIOTa CTOPaHHs TOIUIHBA, KO (GHUIIMEHT MOJIE3HOTO JICHCTBUS TETIJIOBOTO BUTATEIS):
Ha OCHOBE aHalu3a YCJIOBHUS 33Jayd 3allMChIBaTh KPATKOE YCIOBHUE, BBIACNATH (PU3HUECKUe
BEJIMYMHBI, 3aKOHBI U (POPMYJIbI, HEOOXOUMBIE JJISl €€ PELIEHUs, IPOBOJUTH pacueThl U OLICHUBATh
peaIbHOCTh MOJIYYEHHOTO 3HaYeHUS] PU3NYECKOM BETMUHHBI.

BLIHyCKHI/IK MOJIYYMT BO3MOKHOCTD HAYIUTHCHA:

WCIIONb30BaTh 3HAHUS O TEIUIOBBIX SIBJICHHSX B TOBCEIHEBHOW JKM3HHM IJIsi 00€CTIeUeHUs
0€30macHOCTH TIPH OOpalIeHNuH ¢ MPUOOpaMU M TEXHUYSCKUMH yYCTPOMCTBAMH, JIJISI COXpPAaHEHUS
3I0POBBSI M COOJTFOZICHHSI HOPM JKOJIOTHYECKOTO TOBEJICHUS B OKPYXAIOIIeH cpene; MPUBOIUTH
MIPUMEPHI FKOJIOTHIECKUX TTOCIIEACTBUI PabOThI JBUTATENICH BHYTPEHHETO CTOPAHUs, TETUIOBBIX U
TUIPOIIICKTPOCTAHIIHIM;

pa3nuyath TPaHWIBI NMPUMEHUMOCTH (DU3MYECKHX 3aKOHOB, IMOHMMAaTh BCEOOUIHMI XapakTep
dbyHIaMEHTANBHBIX (PU3MUECKUX 3aKOHOB (3aKOH COXPAHEHHS PHEPTHH B TEIJIOBBIX MpOIIeccax) u
OTPaHUYECHHOCTH MCIIOJIb30BaHMSI YACTHBIX 3aKOHOB;

HaXOJUTh aJIEKBATHYIO MPEUI0KEHHON 3a/1aue (PU3NUecKyI0 MOJENb, pa3pemiaTh NpooieMy Kak
Ha OCHOBE HMMEIOLIUXCS 3HAHMNA O TEIUIOBBIX SBJICHUSAX C HCIOJIB30BAaHUEM MAaTEMaTHYECKOIO
amnmapara, Tak 1 [pHu IMOMOIIU METOJOB OLEHKH.

DJIeKTprYecKre U MATHUTHbBIE SIBJICHUS
BbINMyCKHUK HAYYUTCS:

PpacCiio3HaBaTb OJJICKTPOMArHMTHLBIC ABJICHHUA U OOBSACHATH Ha OCHOBE HUMCHOIINXCA 3HAHUHN
OCHOBHBIE CBOMCTBA UITH yCJIO0BUA ITPOTCKAHUA 3TUX SIBJICHUI QJICKTpU3alUA TCII, B3aHMOHCﬁCTBHe
3apsa10B, SJIeKTpI/I‘IeCKI/Iﬁ TOK H €Iro ,Z[eﬁCTBPIH (TCHJ'IOBOC, XHUMHYCCKOC, MaI‘HI/ITHOG),
B3aMMOJICHCTBUE MAar"auToB, DOJJICKTPOMAIrHUTHAsA HWHAYKIUA, HeﬁCTBHe MAargsuTHOIO IIOJIA Ha
IMPOBOAHUK C TOKOM U Ha JBUKYIIYIOCA 3apAKCHHYIO YaCTHUILY, JeHCTBUEC QJICKTPHUYCCKOI'O ITIOJIA Ha
3apSAKCHHYIO YaCTUlly, JJICKTPOMArHUTHBIC BOJIHBI, HpﬂMOHHHeﬁHOG pacnnpoCTpaHCHUC CBCTA,
OTPAKCHUC U IPCIIOMJICHUEC CBETA, NUCIICPCHUA CBCTA.

COCTaBJIATH CXEMBI JICKTPUYCCKUX LIETIEeH ¢ mocenoBaTeIbHBIM U MNnapajiCJIbHbIM COCIUHCHHUEM
QJICMCHTOB, pa3jinvdas yYCJIOBHBIC 0003HAYCHHMS JICMEHTOB QJICKTPUYICCKUX Lemnemn (I/ICTO‘lHI/IK TOKa,
KIIt04, pE€3uCTOp, pC€OCTaT, JIaMIIOYKa, aMIICPpMCTDP, BOJ'ILTMeTp).

UCIIOJIb30BaTh ONTHUYECKHUE CXEMBbI JIJISI MOCTPOCHHS H300paKEHU B IJIOCKOM 3€pKajie |
coOuparoreii JUH3E.



OTIMCHIBATh U3YYEHHBIC CBOMCTBA TENl M 3JIEKTPOMATHUTHBIC SBJICHUS, UCTIONB3YS (PU3NICCKUE
BEJIMYUHBIL: DJICKTPUYECKUN 3apsijl, CUJa TOKa, DSJIEKTPUUYECKOE HAINPSIKEHUE, SJIEKTPUUYECKOe
CONIPOTHUBIICHUE, YIEIbHOE

COIPOTHUBIICHUE BEIIECTBA, pa00Ta 3JICKTPHUYCCKOTO IOJIsl, MOIITHOCTh TOKa, OKYCHOE PaCCTOSIHUE
1 OIITUYCCKas CHJia JIMH3bI, CKOPOCTb 3JICKTPOMAIrHUTHBIX BOJIH, IJIMHA BOJIHBI KU YaCTOTA CBETA, IIPU
OIMMCaHUH BCPHO TPAKTOBATH (1)I/ISI/ILICCKI/II71 CMBICJI HUCIIOJIB3YCMBIX BCIIMYUH, HX o0o3HayeHus u
CAMHUIBI U3MCPCHUA, HAXOIUTH C];)OPMYJH)I, CBA3bIBAIOIIUC OAHHYIO (1)I/I3I/I'~I€CKYIO BCJIIMYHHY C
APYTrUMH BCIIMUWHAMM.

AHAJIIN3UPOBATH CBOMCTBA TCJI, OJICKTPOMAIrHUTHBIC ABJICHHA W TPOUCCChI, HCIOJIb3Ys
(bu3nyeckne 3aKOHbI: 3aKOH COXPAHEHUS IEKTPHUECKOro 3apsija, 3akoH OMa Ay ydacTKa LEMNH,
3akoH Jlxoynsa-JIeHna, 3aK0H NPSAMOJIUHENHOTO PACIIPOCTPAHEHUS CBETA, 3aKOH OTPAXKEHUS CBETA,
3aKOH IPEJOMJIEHUsl CBETa; IPHU 3TOM pa3avyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U €ro
MaTeMaTH4ECKOEe BbIPaXKEHHE.

MPUBOJUTh  NPUMEPbl  MPAKTHUYECKOTO  MCIOJb30BaHUS  (QU3MYECKHMX  3HAHUH O
ANEKTPOMAarHUTHBIX SIBJICHUSAX

pemaTh 3aauu, UCTIONB3Ys (pr3mueckue 3ak0oHbI (3ak0H OMa TS yaacTKa e, 3aKoH Koy -
JleHnia, 3aKOH NPSIMOJIMHEHHOTO pPACIPOCTPAHEHUs CBETA, 3aKOH OTPAXKECHHS CBETa, 3aKOH
MpeOMIICHUS CBeTa) U (OpPMyJbl, CBs3bIBaOmMKME (U3UMYECKUE BEJIMYMHBI (CHIa TOKa,
AIIEKTPUYECKOE HANPSDHKEHHUE, DJICKTPUYECKOE COMPOTHBICHHE, YICIBbHOE COMPOTUBICHUE
BEIIECTBa, pab0Ta IEKTPHUUECKOTO IOJIsI, MOIIHOCTh TOKA, (DOKYCHOE PACCTOSIHUE W ONTHYECKas
CHJIA JIMH3BI, CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, JUTHHA BOJTHBI M YaCTOTa CBETa, (GOPMYIIBI pacyera
AIIEKTPUYECKOTO COMPOTHUBIICHHUS TPH TIOCIEIOBATEIFHOM H TapajUIebHOM COCIMHEHUHU
MIPOBOJIHUKOB): Ha OCHOBE aHAlIM3a YCJOBHS 3a/1a4d 3alMChIBATh KPATKOE YCIOBHE, BBIJICISATH
(bu3nvecKkre BEINYHHBI, 3aKOHBI B (POPMYJIbI, HEOOXOAUMBIC [UIS €€ PEICHHUS, TIPOBOIUTH PACUYEThI
Y OLICHUBATh PEAJTHLHOCTD MOJYYCHHOTO 3HAUCHHS (PU3NICCKON BEITUYNHBI.

BhINyCKHHUK MOJY4YUT BO3MOKHOCTh HAYUMThCSH:

HCIIOJB30BaTh 3HAHUA 00 OJICKTPOMAariuTHBIX SBJICHUAX B HOBCC,I[HCBHOI;'I KU3HU OJId
obecneyeHnss 0€30aCHOCTU IIpu O6paH_[eHI/II/I C HpI/I60paMI/I U TCXHHUYCCKHMMHU YCTpOﬁCTBaMH, JJIA
COXpaHCHHUA 310POBbA U CO6J'IIOI[6HI/I${ HOPM 3KOJIOTHYCCKOI'O IIOBCACHUA B Oprma}omeﬁ cpeac;
INPUBOIUTDL HIPUMCPBI BIIMAHUSA SJICKTPOMAIrHUTHBIX HSJIy‘ICHI/Iﬁ Ha KUBBIC OPIraHHU3MBbI;

pas3jimiaTth I'paHUulbl IIPHUMCHHUMOCTH (1)I/ISI/I‘ICCKI/IX 3aKOHOB, INIOHHUMATb BCGO6H_II/II71 XapakTep
(I)YHI[aMCHTaJ'H)HBIX 3aKOHOB (SaKOH COXpaHCHUA SJICKTPHUYICCKOTI'O 33.135{,[[8.) U OI'paHUYCHHOCTD
HCIIOJIb30BAHHA YaCTHBIX 3aKOHOB (3aKOH Owma JUIA ydacCTKa eI, 3aKOH I[)KOYJIS['HCHLI& u ,I[p.);

HCIIOJIb30BATh TPHUEMBI TMMOCTPOCHUA (1)I/I3I/I‘ICCKI/IX Moz[eneﬁ, IonuCKa H (I)OpMy.]'II/IpOBKI/I
AO0KAa3aTCJIbCTB BBIABUHYTBIX THUIIOTE3 U TCOPECTHYCCKHUX BBIBOAOB Ha OCHOBC OHOMIIMPUYCCKHU
YCTaHOBJICHHBIX (baKTOB;

HaXOJUThb aACKBATHYIO HpCHHO)KeHHOﬁ 3aaa4e (I)I/I3I/I‘-ICCKYIO MO/JICJIb, pa3pCllaTh Hp06HCMy KakKk
Ha OCHOBE HMEIOIIMXCI 3HaHUU 00 QJICKTPOMArouTHBIX SBJICHUAX C HCIOJIb30BAHHUEM
MAaTEMaTUYCCKOTIO aIrapara, Tak 1 Ipyu NoMOIIu MCTOZOB OLICHKH.



KBanToBble siBJIeHUA
BbInycKHMK Hay4YUTCS:

pacrio3HaBaTb KBAHTOBLIC SABJICHUA U OOBSICHITh HAa OCHOBE HMCIOIINXCA 3HAHUH OCHOBHBIC
CBOMCTBA HIIN YCJIOBUA TPOTCKAHUSA IOTUX SIBIICHHMI: CCTECTBCHHAs U HNCKYCCTBCHHAA
PaanOaKTUBHOCTS, O-, B- " Y-U3J1y4CHHA, BOSHUKHOBCHUC JIMHEMYIATOTO CIICKTpa U3TYUCHHUA aTOMA,

ONMCHIBATh M3YyYCHHbIC KBAHTOBBIE SIBJICHUS, UCIIOJB3YS (U3NYECKUE BEIMYMHBI: MacCOBOE
YHCII0, 3apsI0BOE YHCIIO, MEPHOJ] MOJypaclana, SHeprust (POTOHOB; NMPH ONUCAHUH IPABHUIIBHO
TPaKTOBaTh (PU3HUECKUN CMBICI UCIIOIb3yEMbIX BEJIMYUH, UX 0003HAUEHUS U €IMHULIBI U3MEPEHMUS,;
HaXoauTh (OPMYIJIbI, CBA3BIBAIOUINE JAHHYIO (PU3UYECKYIO BEJIMYHMHY C APYTUMH BEJINYHHAMU,
BBIYMCIIATH 3HaUCHHE (PU3MUECKOMN BEIUYUHBI,

aHAJIM3UPOBATh KBAHTOBBIC SIBJICHMSI, MUCHOJB3YS (U3NYECKHE 3aKOHBI M IOCTYJIAThl: 3aKOH
COXpaHEHHUs PHEPTUH, 3aKOH COXPAaHEHMsI IEKTPUUYECKOTO 3apsjia, 3aKOH COXPAaHEHHs] MacCOBOTO
qHcia, 3aKOHOMEPHOCTH M3JTy4€HHs U NTOTJIOIIEHUS CBE€Ta aTOMOM, IIPH 3TOM pa3nyaTh CIOBECHYIO
(bOopMyIHUPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BBIPAKEHUE;

pas3iindaTb OCHOBHBIC MPU3HAKU HHaHeTapHOﬁ MOACIN aToMa, HYKHOHHOﬁ MOJACIN aTOMHOTIO
saapa;

MPUBOJUTh TPUMEPHl MPOSBIECHUS B TNPUPOJIE M  MPAKTUYECKOTO  HCIOJIb30BAHUS
PaMO0aKTUBHOCTH, SJIEPHBIX U TEPMOSACPHBIX PEAKIIHi, CIEKTPAIbHOTO aHATN3a.

BpInyCKHHUK MOJTYy4YUT BO3MOKHOCTh HAYUYHMThCSH:

WCII0JIb30BATh IMOJIyYEHHBIE 3HAHMS B TIOBCEHEBHOM JKMU3HU MPH OOpallleHUH ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOHUCTBAMHU (CUETYUK HOHU3UPYIOUIUX YaCTHUIL, JO3UMETP), A COXpaHEHUS
3JI0pPOBbS U COONIOICHUS HOPM SKOJIOTHUECKOTO MOBEICHUS B OKpYXKaIoUIei cpee;

COOTHOCHUTD SHEPTHUIO CBA3HW aTOMHBIX SAJEP C ,Z[e(l)eKTOM MacCcChI,

INPpUBOINUTDL IMMPUMCPLI BIIUAHUSA PAOAUOAKTUBHBIX I/ISJ'IyLIeHI/Iﬁ Ha XHBBIC OpraHrW3Mbl; IIOHUMAaTh
IIPpUHOMIT IEeHUCTBUS AO3UMCETPA U pa3In4aTh YCJIOBUA €TI0 UCIIOJIB30BAHUAA,

IIOHMMATb 3KOJIOTMYCCKHUC l'[pO6J'I€MbI, BO3HUKAOMWEC IIpU HCIOJb30BAHHMHU ATOMHBIX
BHeKTpOCTaHHHﬁ, U IIYTHU pCHICHUS 3TUX HpO6J’I€M, MEPCHCKTUBLI UCIIOJIB30BAHUA YIIPABISIECMOTI'O
TCPMOAACPHOI'O CHHTC3Aa.

DJIEeMEHTHI ACTPOHOMMH
BbinycKHHK Hay4HnTCS:

YKa3bIBATh Ha3BaHUA IIJIAHCT ConaeyHoi CHUCTCMBI; PA3JINYaTb OCHOBHBLIC ITPU3HAKHU CYTOYHOI'O
BpalllCHUA 3BE3JHOT'O He6a, JABHXKXCHUA .HYHLI, COJ'IHI_[a U IJIAHET OTHOCHUTCIIBHO 3BC3/;

NNOHUMATD pa3JIndusad MCKIAY FCHHOHCHTPH‘-IGCKOﬁ n PCOI.ICHTpH‘ICCKOfI CUCTCMaMH1 MUpa,

BblﬂyCKHI/IK MOJIYYMT BO3MOKHOCTD HAYYUTDHCH:



YKaSBIBaTb O6H_II/IC CBOﬁCTBa W OTJINYHSA IIJIaHET 3CMHOﬁ prHHBI U IIJIaHCT-TUTI'aHTOB, MaJIbIX TCJI
CoutHe4HOM cucTeMbl ¥ OOJIBIINX TUIAHET; TOJIb30BaThCS KapTOH 3BE3AHOTO HeOa Ipy HAOII0IeHUSIX
3BE3IHOTO HEDA;

pa3nuyaTh OCHOBHBIE XapaKTEPUCTHKHU 3Be3] (pa3Mep, LBET, TEMIEpaTypa) COOTHOCUTH IBET
3BE3/IbI C €€ TEMIIEPATYPOH;

PpasiindaTh THIIOTE3bI O IMIPOUCXOKACHHUN COJIHEeYHOM CHUCTEMEI.

Conepxanue yueOHoro npeamera «®u3uka» B 7-9 kiaaccax.



7 kyacc
(68 yacos, 2 yaca B HEJIEJIO)
I. BBenenue (4 yaca)

[Ipenmer u Metoab!l pu3HKH. DKCIIEPUMEHTATBHBIN METOJT U3ydeHHS TPUPOIBL. M3MepeHue
¢usnueckux BennuuH. [lorpenrHocTs n3Mepenus. O600ImeHne pe3yabTaToB SKCIIEPUMEHTA.
Habnronenue npoctelmux sBICHUN U MPOLIECCOB MPUPOJIBI C TIOMOIIBIO0 OPTaHOB YYBCTB (3pEHHUS,
cityxa, ocsizanus). Mcnosib30BaHre NpoCcTeHIINX U3MEPUTENBHBIX TPUOOPOB. CxemaTHuecKkoe
n300paxkeHue OnbITOB. MeToabl Oay4YeHUs 3HaHUH B usuke. Pu3KKa U TEXHUKA.

JlabopaTopnas pabora.
1.0npeneneHue 1eHbI IeJIEHUS U3MEPUTEIILHOTO TTpUodOopa.
II. IlepBoHaya/IbHbIE CBeIeHHSI O CTPOEHUH BelecTBa. (S yacoB.)

['mnotes3a 0 TMCKpETHOM CTPOECHMH BemecTBa. Mosekyibl. HenmpepbIBHOCT U XaOTHYHOCTh
IBUKEeHHs yacTull BemiectBa. Juddysus. bpoyHosckoe nBmxenune. Monenu rasa, ;kUJIKOCTH U
TBEpOTO Tena. B3anmoaeicTBre yacTULl BenecTBa. B3auMHOE NPUTSHKEHNE U OTTAIKUBAHKE
MOJIEKYI. TpH COCTOSHUS BENIECTBA.

JlaGoparopHas pabdora.
2.M3MepeHne pa3MepoB MAIbIX TE.
II1. BzanmoaeiicTBue Teu. (21 yaca)

Mexanuyeckoe nBrkeHue. PapHomepHoe 1 He paBHOMepHOe JBmkenne. Ckopocth. Pacuer mytu
Y BpeMeHU JiBkeHus. Tpaektopus. [IpsmonuneitHoe npuxenue. Bzaumoneiicteue ten. Muepuus.
Macca. [InotnocTs. MI3mMepenue macchl Tena Ha Becax. PacueT macchl 1 00beMa o ero
mw1oTHOCTU. Cuna. Cuiibl B IPUPOJIC: TATOTEHUS, TSKECTH, TPEHUS, yipyroct. 3akoH ['yka. Bec
Tena. CBsA3b MEX/ly CUIIOHN TSDKECTH U Macco Tena. [{unamomerp. CnoxeHue qByX cui,
HaIpaBJICHHBIX 10 0JIHOM npsiMoil. Tpenue. Yropyras aepopmarms.

JInabopamopnwvie padbomot.

3.M3MepeHne Macchl Tella Ha PhIYaKHBIX BECax.

4.13mepenne oObema Tea.

5.0mnpenenenrie MIOTHOCTH TBEPIOTO BEUIECTBA.
6.I'pagynpoBanue npy>XMHbI 1 U3MEPEHUE CUII TUHAMOMETPOM.
IV /laB/jieHue TBepaAbIX TeJl, JKUAKOCTEH 1 ra3os. (23 yac)

Hasnenue. OnbiT Toppuueru. bapomerp-anepoun. AtmocdepHoe 1aBiaeHrne Ha Pa3InIHbIX
BbIcoTax. 3akoH [Tackansa. CrocoObl yBenMueHHs U yMEHbIIEHUS aBieHus. J{aBnenue rasa. Bec
Bo31yxa. Bo3aymiHas o6osouka. 3mepenue armocheproro aasienus. Manometpsl. [TopiiHeBoit
KUAKOCTHBIN Hacoc. [lepenada naBiaeHMs TBEPABIMU TEIAMU, )KUJIKOCTSIMHU, razamu. JlelicTBue



JKUAKOCTU U ra3a Ha HOTrpy>XCHHOC B HUX TCJIO. Pacuer JaBJICHHUA ) KUJKOCTHU Ha JHO U CTCHKHU
cocyna. Coobmarorue cocyapl. ApxumenoBa cwia. [ 'uapaBnudeckuii npecc. [ImaBanue te.
[InaBanue cynoB. Bo3nyxormuiaBanue.

JlabopaTopnas padora.
7.0npeneneHue BHITAIKUBAIOIICH CHIIBI, IEHCTBYIOIIEH Ha IOTPY>KEHHOE B KUIKOCTH TEJO.

8.BrisicHeHue yclI0BUM TIaBaHUS TEJa B )KUIKOCTH.

V. Pa6ora u momHoCcTh. JHeprus. (13 yacos.)

Pa6ora. MoutHocts. DHeprusi. Kunernueckas sHeprus. [loteHnuanbHas sHeprus. 3akoH
coxpaHeHus1 MexaHnyeckou sHeprun. IIpocreie mexanusmsl. KIIJ[ Mexanu3moB. Peryar.
PaBHoBecue cui Ha peruare. MoMeHT cuiibl. Peluaru B TexHuke, ObITy U ipupojie. [lpumenenue
3aKOHA paBHOBECHsI pbluara K 0s1oky. PaBeHCTBO paboT Mpu UCHIOIB30BAHUH MPOCTHIX
MEXaHHU3MOB. «30JI0TO€ IPaBUJIO» MEXAHUKH.

JlaGopaTropHnas padora.

9.BpIsicHEHNE yCTIOBHS pABHOBECHS phlyara.

10.0npenenenune KIIJI mpu nogbeme 1o HaKJIOHHOW TIOCKOCTH.
V1. IloBTOpeHue (2 4)

AHanu3 omuoOOoK, TOMYIIEHHBIX B UTOTOBOW KOHTPOJIBHOM padoTe.

8 kuace
(68 yacos, 2 yaca B HEJIEIIO)
I. TensioBbIe siBJIeHUs (23 YacoB)

Buytpennss sueprus. Tennosoe apmxkenue. Temneparypa. Teronepenaua. HeoGpatumocTsb
npoiiecca remionepenadu. CBsi3b TEMIEPATYPhI BELIECTBA C XaOTUUECKUM JIBUKEHUEM €0
yactull. CiocoObl M3MEHEHUs BHyTpeHHel sHepruu. TemnonpoBoaHoCcTh. KoanuecTBO TEMIOTHI.
VY nenbHas TeroeMmkocTsb. KonBekuus. M3nyduenue. 3aKkoH COXpaHEHHs SHEPTUU B TEIJIOBBIX
nporueccax. [lnaBnenue u kpucramumsanus. Y AeabHas TemIoTa riaBieHus. ['paduk niaBieHus u
otBepaeBaHus. [IpeoOpa3oBanue SHEPTUN TPU U3MEHEHUSX arperaTHOrO COCTOSIHUS BEIIECTBA.
Hcnapenue u koHAeHcaus. Y enbHasl TeroTa napooOpa3oBaHus U KoHAeHcanuu. PaboTta mapa u
rasa npu pacimupenuu. Kunenue xxunkoctu. BnaxHocts Bo3ayxa. TemioBbie ABUTaTEINH.

DHeprus TOIIUBA. Y IelbHAs TEIJIOTa CTOPAHMUSL.

AFpeFaTHLIC COCTOSHUA. Hpeo6pa30BaHHe OHCPTHU B TCIUIOBBIX ABUTATCIIAX. KHI[ TCIIJIOBOI'O
ABUTATCIIA.

®poHTanbHas 1aboparopHas paboTa.



2.CpaBHEHHE KOJIMYECTB TEIJIOTHI IPU CMEIIMBAHUH BOJbI PAa3HOU TEMIIEpaTypHhI.
3.M3mepenue yenbHON TEII0EMKOCTH TBEPIOTO Tea.
I1. DyekTpUYecKkne sIBJIEHUS U JIEKTPOMArHUTHBIE siBJIeHNs (27 4aca)

DnekTpu3alus Tel. DIeKTpuueckuil 3apsa. B3aumoneiicteue 3apsinoB. JlBa BUIa 2JIEKTPUUECKOTO
3apsaa. JJuCKpeTHOCTh 3JIEKTPUUECKOT0 3apsiaa. DIEKTPOH. 3aKOH COXPaHEHUs AIIEKTPUUYECKOrO
3apsa. DIeKTpudeckoe mose. iekTpockor. CtpoeHue aToMoB. OOBSCHEHUE AMEKTPUIECKUX
sABieHUN. [IpOBOHUKY 1 HENTPOBOIHUKY JIEKTPUUYECTBA. [IeHCTBHE AIEKTPUYECKOTO TOJI HA
AIIEKTPUYECKHE 3aps/Ibl.

[TocrostuubIi snekTpudeckuid Tok. lctounmnku anexTpudeckoro Toka. Hocurenu cBoO0IHBIX
ANIEKTPUYECKHUX 3apSAJ0B B METAJUIAX, JKUIAKOCTSX U ra3ax. JJIeKTpUyecKas 1elb U €€ COCTaBHbIE
yactu. Cuna Toka. Enununel cumsl Toka. AMnepmerp. M3mepenune cuinbl Toka. Hanpsxkenue.
Eaununs! Hanpsbkenus. BoasTmetp. M3mepenne HanpsikeHUs. 3aBUCUMOCTD CUJIBI TOKA OT
HaIpsKEHUS.

Conporusnenue. EnnHnnbl conpoTusiaeHus. 3akoH OMa 11l y4acTKa IEKTPUIECKOMN LEIH.
Pacuer conpoTuBIiieHHs MPOBOIHUKOB. Y IeJIbHOE conpoTuBiaeHue. IIpumepsl Ha pacuer
COIIPOTHUBIICHHUS ITPOBOJIHHUKOB, CHJIBI TOKA U HanpsbkeHus. Peocratel. [locnenoBarensHoe u
MapajuIeIbHOE COEAMHEHNE TPOBOAHUKOB. JIeHCTBHSA DIEKTPUYECKOTO TOKA

3akon xoyns-Jlenna. PaGoTa anmekTpuyeckoro Toka. MOIHOCTE AIEKTPHYECKOTO TOKA.
Eaunuibt paboThl 3J€KTPUYECKOTO TOKA, TPUMEHsAEeMble Ha TpakTHKe. CUETYMK AIIEKTPUIECKON
SHEPTHH. DIIEKTpOHArpeBaTeIbHbIC MPUOOPHI. PacueT anekTpol’Hepruu, moTpedsieMoit
ObITOBBIMU ITpuOOpaMu. HarpeBanue npoBOJHUKOB 3JIEKTPUUECKUM TOKOM. KonruecTBo TemioThl,
BbIJIEIISIEMOE MMPOBOJHUKOM ¢ ToKoM. Jlamma HakanuBanusi. KopoTkoe 3aMbIkaHue.
[Ipenoxpanutenu. MaruutHoe noJie. MarHuTHOE MoJie MPSMOTo TOKa. MarHuTHbIEC JTMHUU.
MarauTtHoe 1noJjie KaTymkd ¢ TOKOM. DJIEKTPOMAarHUThI U UX MpuMeHeHus. [[ocTosIHHbIE MAaTHUTHI.
MaruuTtHoe 1noJjie MOCTOSHHBIX MarHUTOB. MaruutHoe nose 3emiu. JleicTBre MarHUTHOTO MOJIsS
Ha IPOBOJHUK C TOKOM. DJIEKTPUUECKUN IBUTATEb.

@ponmanvusle n1adopamopHsvle padGomal.

4.CoopKa 3IeKTPUUECKOM IeMH U U3MEPEHUE CUITbI TOKA B €€ Pa3IMYHbIX y4acTKax.
5.M3mepenue HanpsKeHUs Ha Pa3IMYHBIX Y9aCcTKaX dJIEKTPUUECKON LEeMH.
6.PerynupoBaHue CUIIbI TOKa PEOCTATOM.

7.MI3MepeHre conpOoTUBIIEHUS MPOBOIHUKA IIPHU MIOMOIIIN AMIIEPMETPA U BOJIBTMETPA.
8.M3mepenune MOITHOCTH ¥ pabOThI TOKA B DJIEKTPUUECKOH JIaMIIe.

9. COopka 3JeKTpOMarHuTa 1 UCIbITaHUE €T0 JeHCTBHUS.

10. M3yueHue 3MeKTPUUECKOTO JBUTATENS MMOCTOSIHHOTO TOKa (Ha MOJIEIH ).



I11. CBeToBble siBjeHus. (15 yacos)
Hcrounuku cBera.

[IpsiMonuHeitHOE pacIpoCTpaHeHHe, OTPaXEHHE U MpesiomiieHHe cBeTa. JIyd. 3akoH oTpakeHHs
cseta. [lmockoe 3epkano. JInnza. Onrudeckas cuia TuH3bL. M300pakeHne 1aBaeMoe JIMH301M.
W3mepenne poKycHOTO paccTosiHus coOupatoieii muH3bl. OnTrueckue npuoopsl. [1a3 u 3penue.
Ouxu.

@ponmanvusvle 1adopamopHvie padombul.
11.M3yueHne 3aKkOHOB OTPaKEHUs CBETA
12.HabnroneHue siBIeHUs MIPEIOMIIEHUS CBETa
13.ITonyyenue n300paskeHUsI PY TOMOIIH JTUH3HI.

IV. IloBTOpenue (3 4)

9 kJacc
(102 gacos, 3 yaca B HEJICIIIO)
I. 3akoHbI B3auMoaelcTBHS U ABH:KeHNs Tel. (34 yacoB)

MarepuanbHas Touka. Tpaekropus. Ckopocts. [lepememienune. Cucrema orcuera. OnpeneneHue
KOOPJUHATHI ABIKYILEro Tena. ['paduku 3aBUCIMOCTH KHHEMATHUECKUX BEJIMYMH OT BPEMEHHU.
[IpsmonuHeliHOe paBHOYCKOPEHHOE BMKEHUE. CKOPOCTh PABHOYCKOPEHHOTO JBHKECHUSI.
[lepemerienue npu paBHOYCKOPEHHOM JBIKeHUH. Ompenenenne KOOpIuHaThl ABIKYILETo Tena.
I'paduku 3aBUCUMOCTH KHHEMATHYECKUX BEJIMYUH OT BpeMeHH. Y ckopeHue. OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABIKeHUs. MHepuinanpHas cucrema oTcyera.

[TepBrriii 3akoH Herotona. Bropoii 3akon Hetorona. Tperuii 3akon Hetorona. CBoOo1HOE MaieHne
3akoH BecemupHnoro tsarorenus. KpuosinHeitHoe nBuxenue J{BuKeHUe 0 OKPYKHOCTH.
HckyccTBeHHble ciyTHUKH 3eMin. PakeTsl. IMiynbe. 3akOH coXpaHEHUs UMITylbca. PeakTuBHOE
nBukeHue. JIBmkeHue Tena OpoIeHHOro BepTUKAIbHO BBepX. [IBrkeHue Tena OpoIIeHHOTo o
yIJII0M K TOPU3OHTY. JBIKeHHe Tena OpOIIeHHOTO TOPU30HTANIBHO. Y CKOpEeHHe CBOOOIHOTO
najJieHus: Ha 3eMJIe U IpYruXx IJIaHeTax.

@ponmanvusvle 1adopamopHvle padbomul.

1. UccnenoBanue paBHOYCKOPEHHOTO IBM)KEHHSI 0€3 Ha4aabHOM CKOPOCTH.
2.VI3mepeHne yCcKOpeHusi CBOOOIHOTO MaIeHUSI.

I1. Mexanuveckue koJieOanus U BOJHBI. 3BYK. (15 yacoB)

Mexanunueckue koaebanus. Ammutyaa. Ilepuon, yacrora. CBoO0AHBIE KOJIEOaHUS.
KonebarenbHble cucteMbl. MasTHUK. 3aBUCUMOCTD NEPHO/IA U YACTOTHI HUTSHOT'O MasiTHUKA OT
JuHBL HUTH. [IpeBpaliienrne sHeprum npu KosiedaTeabHOM JABIKEHUH. 3aTyXaolue KojaeOaHus.



Brinyxaennsie kosebanusi. Mexanuueckue BoJiHbI. J[yiuHa BoyiHBL. [IpooibHBIE U TIOTIEpEYHBIE
BoJHBL. CKOPOCTh paclpoCTpaHEHUS BOJHEI. 3BYK. BricoTa u TeMOp 3ByKa. [ poMKOCTh 3ByKa/
Pacnipoctpanenue 3Byka. Ckopoctb 3Byka. OTpaxkeHue 3Byka. 9xo0. Pe3onanc.

®poHTanpHasg JabopaTopHas padbora.

3.UccnenoBanue 3aBUCUMOCTH TIEPHOA U YACTOTHI CBOOOHBIX KOJICOaHUH MaTEeMAaTHYECKOTO
MasiTHHUKA OT €ro JJIUHBI.

I11. DiekTpoMaruuTHele siBjeHus. (25 yaca)

JleficTBE€ MarHUTHOTO TIOJIS HA AJIEKTPUUECKue 3apsnl. [ padudeckoe n300pakeHre MAarHUTHOTO
nossi. Hampapiienne Toka v HarpaBieHHEe ero MarHUTHOTO 1noJist. OOHapy>KeHHEe MarHUTHOTO TOJIst
10 €r0 ACUCTBUIO HA AIEKTpUUecKui TOK. [IpaBuio neBoi pyku. MarHuTHbIN NOTOK.
DneKTpoMarHuTHast MHIAYKIHS. SIBJICHHE 2JIeKTPOMarHuTHOM MHAYKIUU. [loyuenne
MEPEMEHHOTO AIEKTPUIECKOTO TOKA.

DJIeKTpOMarHuTHoe noje. HeoqHopoaHoe v HEOTHOPOAHOE MoJie. B3anMOCBA3b AIEKTPUUECKOTO
Y MarHUTHOTO NOJIEH. DJIEKTPOMAarHuTHeIE BOJHBI. CKOPOCTh pacipoCTpaHEHUS
ANIEKTPOMATrHUTHBIX BOJIH. DJIEKTPOABUTATEINb. DIIeKTpoTreHepaTop. CBET — AJIeKTpOMarHuTHas
BOJIHA.

dpoHTanpHas JabopaTopHas padboTa.
4. M3yueHune SBJICHUS AIEKTPOMATHUTHON UHIYKIUH.
IV. Crpoenune atoma u atoMmHOro siipa (19 yacos)

PannoaktuBHOCTH. Anb(a-, 6eTTa- 1 raMma-u3nydeHue. OnbITH IO paCCENBAHUIO alb(a-JacTHII.
[Inanerapnas Mosiens aroma. AtomHoe s7po. [I[poToHHO-HEUTpOHHAs MOACIb sapa. MeToabl
HaOJIOACHUS U PETUCTPAIIMU YacTHIl. PaaroakTUBHBIC PEeBpaIEHUS. DKCIIEPUMEHTAIbHBIC
MeTOIbL. 3apsia sapa. MaccoBoe uucio sapa. Saepueie peakiuu. JleneHne u CUHTe3 saep.
CoxpaHeHue 3apsaa ¥ MaCCOBOTO YHCIIa TIPH SIACPHBIX peakuusiX. OTKphITHE IPOTOHA
HEUTpOHa. SnepHble CHIIBl. DHEPIHs CBSA3HM YaCTHIL B SJIpE.

Oueprus cBs3u. [edekt macc. Brigenenue sHepruu mpu JeIeHUN U CHHTE3E SJIEP.
Hcnonws3oBanue saepHoit sHepruu. Jlosumerpus. SAnepusiit peaktop. [IpeoOpazoBanue
BuyTrpenHel sHepruu siiep B AJIEKTPUUECKYIO SHEPrut0. ATOMHas 3HepreTuka. TepMosiepHbie
peakuuu. buosnorunueckoe 1elcTBUE paiualllu.

®poHTanbHas 1aboparopHas paboTa.

5.M3y4yenue aeneHus sapa aroma ypana no gpotorpapuu TpeKos.
6./3yueHne TpeKOB 3apsKEHHBIX YaCTHIL 110 TOTOBBIM (OTOrpadusiM.
V. Ctpoenue u 3Boawnus Beesennoit (5 yacos)

Cocras, ctpoenue u npoucxoxaeHue Conneunol cucremsl. bomnbiimne Tena CoaTHEYHOM CUCTEMBI.
Mansie Tena Conneunoit cucrembl. CTpoeHue, n3inydeHue 1 3BoJironus CoJiHIa U 3BE3/I.
Crpoenue u 3Boronus Beenennoii.



V1. IloBTopenue (4 1)

KaneHpgapHo-TemaTnyeckoe niaHnpoBaHue 7 Knacc.



Ne Mara | [dara Hcnoab3oBanue
Kox-Bo | mo 1no odopynoBaHust
n/n Tema yacoB | miany | pakry nenTpa «Touka
pocTa
Paznen 1.BBenennue. 4
BBoanbiit nactpykrax no Th. 1 O3HaKOMJIEHHE C

1 UYro m3yuaet pusmka. HekoTopsie uuppoBoi
¢bu3nvecKkre TepMUHBI. naboparopueit
Halnronenust v onbITHI.

2 YPpOK ¢ HCcnob30BaHUEeM 1 JemoHcTpanms
pecypcoB «Touka poctay. TEXHOJIOTUU
duznyecKkue BEeIUYNHBI. U3MEpeHus B LUPpP.
N3mepenue puznyeckux na0.
BeJIMYMH. TOYHOCTH U
ITOTPEITHOCTh U3MEPEHUH.

3 Ypok ¢ ucnoJsib30BaHueM 1 [Mudp. J1ab. «Touxa
pecypcoB «Touka poctay. pocTta» (MeT. pex. C.
Jlabopamopuas paboma Ne 1 51) Jluneiika, neHTa
«OrmpeneneHue 1eHbl AeJIeHUs MepHasl,
M3MEPUTENHHOTO TpUOOopay. HU3MEPUTEIbHBIN

HWIMH]IP, TEPMOMETD,
JATYUK TEMITepPaTyphl

4 ®du3uKa U TEXHUKA . 1
Pasznena 2.IlepBoHavanbHble 5
CBeJleHHsl 0 CTPOEHUH
BelllecTBA.

5 Crpoenue BemecTBa. MoJIEKyIbI. 1
Jlabopamopmuas paboma Ne2
«OrpeneneHe pa3MepoB MaJbIxX
TEID

6 YPpoK ¢ ucnosib30BaHuEM 1 ®poHTanbHAA
pecypcoB «Touka pocray. naboparopHas pabota
JIBwxenne Mosekyi. Jubdyzus. «Habmonenne

OpOYHOBCKOTO
JIBUKEHUS
Kommnbrotep,
MHUKPOCKOTI
OMOJIOTHYECKUM, KaIljs
MOJIOKA,
pa30aBIEHHOTO BOJIOM

7 BsaumHoe nputsokeHue u 1
OTTAJIKUBAHUE MOJIEKYIL

8 ArperatHble COCTOSHHS 1
BelecTBa. CBOMCTBaA ra3os,

KUJKOCTEH U TBEPJBIX TEII.
9 «[lepBoHauanbHBIEC CBEJCHHUS O 1

CTPOCHHU BCIICCTBA». Pemenue
3aga4

Pa3gen 3.B3anmMopaeiicTBue TeJl.

21




10

Mexanndueckoe JBIKCHHE.
PaBHOMEpPHOE M HEPAaBHOMEPHOE
JIBMKCHHE

11

Ckopoctb. EnuHuIel ckopocTu.

12

Pacuér nytu u BpemeHn
JIBHKCHUSL.

13

Hueprus.

14

B3anmopericteue Te.
CamocrosTenpHas paboTa 1o
Tteme: «CKOpOCTb, MyTh,
WHEPIUD).

15

Macca tena. EAMHULIBI MaccChl.
W3mepenune maccel Tea Ha Becax.

16

YPpoK ¢ ucnosb30BaHuEM
pecypcoB «Touka pocray.
Jlabopamopnuas paboma Ne3
«3mepenue Maccel Tenna Ha
PBIYKHBIX, SJIEKTPOHHBIX BECAX)

Hudp. JIabd. «Touka
pocTa» (MeT. pexK. C.
51) Habop Ten pazHoit
MAacChl, JIEKTPOHHBIC
BECHI

17

Jlabopamopuas paboma Ned
«3mepenne oObema TBEp0ro
TEIa.

18

IImoTHOCTE.

19

YPpok ¢ ncnosib30BaHuEM
pecypcoB «Touka pocray.
Jlabopamopmuas paboma Ne5
«OmnpezeneHne MIOTHOCTH
TBEPJIOTO TEJIa.

HabGop ten pa3Hoii
Macchbl, MEH- 3ypKa,
AIIEKTPOHHBIE BECHI

20

Pacuér maccel 1 00bEMa TENIA 110
€ro IJIOTHOCTH.

21

Pemenne 3agau mo remam
«MexaHn4eCcKoe IBHIKCHUEY,
«Macca», «IInoTHOCTh
BEIIECTBAY.

22

KonTpoabHnasi padora Nel
«MexaHHUYeCKOe JIBHKEHUE.
Macca tena, nI0THOCTb
BEILIECTBA»

23

Cua. SIBnenne taroreaus. Cuna
TskecTH. Cuia TShKeCcTH Ha
npyrux miuaHerax. dusnyeckue
XapaKTEePUCTHUKU TIJIAHET.

24

YPpoK ¢ ucnoab30BaHUEM
pecypcoB «Touka pocra». Cuia
ynpyroctu. 3akoH ['yka.

®poHTanbHas
nabopaTopHas paboTa B
udp 1abd. «3mepenue
3aBHCUMOCTH CHJIBI
YIPYrocTH OT
nedopManuu




HPYXUHBD.
O6opynoBaHnue:
IlITaTuB C KpenexoM,
Ha0Op MpyKUH, HAOOP
rpy30B, JINHEWKA,
JTUHAMOMETP

25 | Bec Tena. CBs3p Mex Iy CHIION
TSYKECTH M MACCOM TeJa.

26 | Ypok ¢ ucno/jib30BaHuEeM [Mudp. J1ab. «Touxa
pecypcoB «Touka poctay. pocTa» (MET. pex. C.
Junamomerp. 55) lunamomeTp ¢

IIPEAEIIOM U3MEPEHUS 5
Jlabopamopuas paboma Neb H, npyxunsl Ha
«['pagynpoBanue npy>KuHBI U TUTAHIIETE, TPY3BI
M3MEPEHUE CHJT TUHAMOMETPOM) maccoi o 100 T

27 | YpOk ¢ ucnob30BaHHEM ®poHTaNIbHAA
pecypcoB «Touka pocray. nabopaTopHas paboTta B
CrnosxeHue AByX CUJI uugp nabd. «lIpaBuna
HaIlpaBJICHHBIX 10 OJTHON IPSIMOM. CII0KEHUSI CUII»
PaBHOzelcTBYIOIIAsA CHIL. [IIraTtus, peryar,

JUHEWKa, JIBa
OJIMHAKOBBIX Tpy3a, /1Ba
0JI0Ka, HUTH
HepacTsHKuMas,
JIMHENKa
U3MEpUTENbHaS,
JTUHAMOMETP

28 | Ypok ¢ ucnosab3oBaHueM ®poHTanbHAA
pecypcoB «Touka pocra». Cuna naboparopHas pabota
Tpenus. TpeHue nokos. No 1 «3yuenue

JBUKEHUS TeJa Mpu
NEUCTBUHU CUIEI
TPEHUs»: JePEBIHHBIN
Opycok, Habop rpy30B,
MEXaHUYECKasi CKaMbsl,
JTUHAMOMETP

29 | Ypok ¢ ucnob30BaHMEM Hudp. J1ab. «Touka
pecypcoB «Touka pocray. pocTa» (MeT. pek. c.
JlaboparopHas pabota Ne7 56) JlepeBsiHHBIN
«3mepeHune CUIIbI TpeHUs Opycok, Habop Ipy30B,
CKOJIbKEHUSD) MEXaHUYeCKasi CKaMbsl,

JTUHAMOMETP

30 | Tpenue B mpupoe U TEXHUKE

KparkoBpemennas
KOHTPOJIbHasA padora Ne2
«Cwuna. PaBHOeicTByrOIas




cunay. J[BuxxeHue u
B3aMMOJICVICTBHE

Pasnen 4. /laBieHue TBEpABLIX
TeJl, JKHAKOCTel 1 ra3os.

23

31

Hapnenue. EquHUIBI JaBIeHUS.

32

CrniocoObl yMEHBIICHUS U
YBEITMYEHUS JIaBJICHUS.
Jlaboparopuas pabora Ne§
«M3Mepenune naBieHuss TBEpAOTo
TEJIa Ha OTIOPY»

33

[laBiienue rasza.

34

YPpoK ¢ ucnosib30BaHuEeM
pecypcoB «Touka pocray.
Hepeﬂ;aqa AdaBJICHUA ) KUAKOCTAMU
u razamu. 3akoH [lackas.

@poHTaNIbHAA
nabopaTtopHas pabota
«3akoH [lackas.
Ornpenenenue
JTABJICHHUSI KATKOCTH
Jatuuk naBieHus,
HITaTUB, paboyas
E€MKOCTb, TpYyOKa,
JIMHEKa

35

JlaBneHue B KUIKOCTSAX U ra3ax.
KparkoBpemennas
KOHTPOJIbHasi padora Ne3.
«JlaBnenue. 3akon [lackamsy

36

Pacuer naBieHus )KUIKOCTH Ha
JTHO M CTEHKH COCY/Ia.

37

Coo0mmaronmecs: CoCybl.

38

Bec Bo3myxa. AtmocdepHoe
JIaBIICHHE.

39

N3mepenue atmochepHOro
napiieHusi. OnbIT Toppuyeiu.

40

bapometp — anepowu.
ATMocdepHOe 1aBiIeHE Ha
Pa3IMYHBIX BHICOTAX.

41

Pemenne 3amau «/laBneHue B
JKAOKOCTSIX U razax»

42

W3mepenue naBneHusl.
Manometpsl. KpaTkoBpemenHnasi
KOHTPOJIbHas padora Ne 4 1o
Teme «JlaBieHue B KUAKOCTU U
raze»

43

ITopiHeBO )KUIKOCTHBIN HACOC.
I'mppaBnuueckuit pecc.

44

I[CﬁCTBHe KUJIKOCTH M I'a3a Ha
TIIOTPYKCHHOC B HUX TCJIO.

45

3akoH Apxumena.

46

YPpoK ¢ Hcnoab30BaHUEM
pecypcoB «Touka pocray.
Jlabopamopnas paboma No9
«3mepeHune BhITAIKMBAIOLIEH
CHUJIBI»

Mudp. J1ab. «Touka
pocta» (MeT. pex. C.
67) dunamomerp,
IITaTUB
YHUBEPCAJIbHBIN,




MEPHBIN LHWJIHHIP
(MeH3ypka), rpy3
UWIMHAPUYECKUN U3
CTaju, rpy3
UWIAHAPUYECKUN U3
aIIFIOMUHUEBOTO CIJIaBa,
HHUTH

47 | IInaBanue Ten. 1

48 | Pemenue 3amay no remam : 1
«ApxumenoBa CHIIay, «Y CI0BUS
TJTABAHUS TEJD.

49 | YpOK C MCII0JIb30BaHUEM 1 Hudp. JIab. «Touka
pecypcoB «Touka pocray. pocTa» (MET. pex. C.
Jlabopamopuas paboma Ne 10 68) lunamomerp,
«M3yyeHue ycnoBuil NIaBaHUs IITAaTUB YHUBEP-
T€Ja B )KUAKOCTH. CaJIbHBIN, MEPHBIN

WIMHIP (MEH3YpKa),
rpy3 UWJINHIPUYECKUI
W3 CTICIUATBHOTO
MJIaCTUKA, HUTb,
MOBapeHHas COJb,
najouka Jiis
IIepeMENINBAHNS

50 | [lnaBanue cynos. 1
Bo3nyxomiaBanue.

51 | Pemenue 3aga4 no remam: 1
«Apxumenosa cuiL.y, «llnaBanue
Ten», «IlnaBanue cynos.

BosznyxomiaBanue.

52 | KonTpoasHasi padora NeS Ha 1
TeMy: «/laBieHne TBeppIX Te,

KUJKOCTEN U Ia30B»

53 | «Ha 3emute, moa Bomo# u B HEOEY 1
Paznen 5. PaboTra 1 MOIIHOCTbD. 13
JHeprus.

54 | Mexanunueckas padota. EnuHuibr 1
paboTHI.

55 MomHocTs. EauHuIbE MOITHOCTH. 1

56 | [IpocTeie MexaHu3Msbl. Peryar. 1
PaBHOBecue cui Ha peiyare.

57 | MoMeHT cuisl. 1

58 | YpOK ¢ HCNOJIb30BAaHUEM 1 [Mudp. JIab. «Touka

pecypcoB «Touka pocray.
Prruaru B TexHuKke, ObITY U

MIPUPO/IE.

Jlabopamopuas paboma Ne 11
«M3ydenue yciioBusi paBHOBECHS
pbIyaray.

pocTta» (MeT. peK. C.
57) Ppiyar ¢
KPETUICHUSIMHU TSI
rpy30B, HAOOP TPy30B
o 100 r, auHAMOMETP




59 | broku. «30i510TOC MpaBUIION dpoHTaNBHAS
MEXaHUKH. nabopartopHas padoTa ¢
mudp nabd. «M3ydenue
MIO/IBMKHBIX U
HETOIBHKHBIX
6510k0B» [ToABMKHBII
W HENOIBIDKHBIN
01510KH, HA0Op IPy30B,
HUTh, TUHAMOMETP,
IITAaTHUB, IMHCIKA
60 | Lentp Tsoxectu. Ycmosue
paBHOBecus Tell. JlabopaTopHas
pabota Nel2 «Onpenenenue
LIEHTPA TSKECTH IUIOCKOU
lnnacTuHb
61 | Ypok c ucnoib30BaHHEM Hudp. JIab. «Touka
pecypcoB «Touka pocray. pocTa» (MeT. pex. C.
KoaddumuenT mosesnoro 57) lrarus,
NCHUCTBUS MEXaHU3MOB. MEXaHUYECKask CKaMbsl,
OpYCOK C KPIOUKOM,
Jlabopamopnas paboma Nel3 nuHelKa, Habop
«Omnpenenenue KII/ npu Irpy30B, JUHAMOMETD
noabeMe Tejla IO HaKJIOHHOU
TIJIOCKOCTH
62 | Pemenue 3amau mo teme «Pabora,
MoiHocTh, KITJI mpocthix
MEXaHHU3MOBY.
63 | Oneprus. Kunernueckas u
MOTEHIIMAJIbHAS DHEPTUSL.
64 | IIpeBpamienue oqHoro Buaa
MEXaHUYECKOW SHEPrUU B IPYTOM.
Pemrenue 3amau no reme «PaboTa,
MOIIIHOCTb, SHEPTUS
65 | KonTpoabnasi pa6ora Ne6 o
Tteme «PaboTta, MOIITHOCTB,
SHEPTUS
66 | Pabota u moutHOCTh. DHEprus.
Pemenue 3agau u3 Kkypca Gu3uKu
7 xnacca
67 | UToroBas xoHTpoNbHAs paboTa
(mpoMexyTo4Has aTTecTalys )
68 | O606menue. duznka U MHUp B

KOTOPOM MBI ’KUBEM




KaneHpgapHo-TemaTnyeckoe niaHnpoBaHue 8 Knacc.

Ne Kon-so | Aara | [Oara Hcnoab3oBanue
Tema Yyacos no no o0opynoBaHus
n/n nnany | dakry nenrpa «Touka
pocTay»
Pazpnen 1. TEIIJIOBBIE 23
ABJIEHUS
1 | BBOJHBIN HHCTPYKTaX 110 1 O6opynoBaHue:
oxpane Tpyza. TemnoBoe JlaGopaTopHbiit
nBKeHue. Temmeparypa. TEPMOMET], TATIUK
Buyrpennsis sueprusi. TEMITePaTypPhI
2 CrocoObl N3MEHEHN 1 JleMoHcTpanus
BHYTPEHHEHN SHEPIUU. «3MeHeHne
BHYTPEHHEN
SHEPTUHU TeJa MPH
TPEHUU U yIape»:
JATIAK
TEeMIIepaTyphl, IBE
JIOCKH, JTBE
CBHUHIIOBBIC
TJIACTUHKH,
MOJIOTOK
3 1 JleMoHCcTpauus
«ITornomienue
CBETOBOM SHEPTUN»:
JIBa TaT4YHKa
Bunael Tenonepenayu.
TeMIepaTyphbl,
JIaMIIa, JINCT Oemoi
u 4€pHOU Oymaru,
CKOTY
4 KonunyecTBo TEMIOTHI. 1
Enunuie konuyecta
TETUIOTHI.
5 V nenpHasg TEIIOEMKOCTD 1
BEIIECTBA.
6 Pacder xonndecTBa TEILIOTHI, 1
HEOOXOMMOTO JIJIsI HarpeBaHus
TeJla WK BBIICIIEMOTO UM MPU
OXJIQXKJICHUH.
7 1 Jatank
TEeMIIepaTyphl,
JIaGopatopHnas padoraNel TEPMOMCTD,
"CpaBHEHUE KOJINYECTB Kaﬂo? 1METD,
TEIJIOTHI IPU CMEIIEHUH BOJIbI R
pa3HOU TeMIepaTypbl’ (Mensypia),
nabopaTopHbIe
CTaKaHbl, Topsiyas u
XOJIOZHAs BOJA
8 | JIaboparopHas pabota Ne 2 1 Jatunk
«M3mepenue ynenbHou TEeMIIepaTyphl,

TCIJIOECMKOCTU TBCPAOI'O TCJIa»

TEPMOMETD,




KQJIOPUMETD,
ropsiyasi i X0J0IHast
BOJIa, MEPHBIN
HWIAHAD, TPY3
HWIMHAPUYECKUH C
KPIOYKOM, HUTH,
AJIEKTPOHHBIE BECHI

9 DHeprus TOMBA. Y IeJIbHas
TEIJIOTa CTOPAHUS TBEPAOTO
Tena.

10 | 3aKOH COXpaHEHUs U
TIpeBpaIeHUs YHEPTUU B
MEXaHUYECKUX U TETUIOBBIX
TpoIieccax.

11 | Pemenue 3agau no reme
«TennoBble IBICHUS»

12 | KonTtponsHas paborta Nel
"TemnoBbie SABICHUS

13 | Arperarasle COCTOSIHUS
BeniectBa. [naBnenue u
OTBEPJICBaHUE.

14 DpoHTANBHASA

JlabopaTopHasi
padora Ne 1.
«Omnpenenenue
YAECIBHOW TEIIOTHI
IIJIABJICHUS JIbAA»:
JATYHUK
TEMIIEpaTyphl,
KaJIOPUMETP, COCY[
I'paduk nnaBnenus u C TAIOLUM JIbJOM,
OTBEpP/ICBaHUS COCY/Jl C BOJOM,
KPUCTAJUIMYECKUX TEJ. AJIEKTPOHHBIE BECHI.
®poHTaIbHAA
VY nenbHas TEIIOTA MJIaBICHUS. naboparopHast
pabota Ne 2.
«O0pa3oBanue
KpUCTAJLIOBY:
MHUKPOCKOII,
nmpooOupka ¢
HACBIIICHHBIM
pacTBOpOM
JIBYXpPOMOBOKHCIIOTO
aMMOHUSI,

15 | Pemenue 3anau."[InaBnenue
TeJ ¥ KpUcTajumzamnus"

16 | Ucnapenue. HacbleHHslil u JdeMoHcTpanus
HEHACBIIIEHHBIN map. «Mcnapenue
Konnencanus. Ilornomenue CIIUPTa»: JaTYUK
SHEPTUM MPU UCTIAPEHUHU TEeMIIepaTyphl,

JKHJKOCTH U BEIJICIICHUE €€ npu
KOHACHCAIIUU I1apa.

npoOupKa, TUCTOUKU




Oymaru, pe3uHKH,
pa3HbIC CIIUPTHI

17

Kunenne. Y aensnas teriora
mapooOpazoBaHus U
KOHICHCAIIUH.

JeMoHcTpanus
«3yuenue
nporuecca KUIeHUs
BOJIbI»: TaTYUK
TeMIIepaTyphl,
LITaTUB
YHUBEPCAJbHBIM,
K0J10a CTEeKJIIHHAS,
CIIUPTOBKa,
MOBapeHHas CoJib

18

Bnaxxnocts Bozyxa. CiocoOsl
OTIPE/ICIICHUS BIAXXHOCTH
Bo3ayxa. JJaboparopnas pabota
Ne3 "U3mepenue BIaXXHOCTH
BO3yXxa".

Jatuuk
TeMIepaTyphbl,
TEPMOMETP, MapJis,
COCyJ1 C BOJOM

19

Pemenne 3amgau (Ha pacuer
KOJIMYECTBA TETUIOTHI TIPH
N3MCHCHUU

arperaTHOTO COCTOSTHUS
BEIIIECTBA).

20

PaboTa raza u mapa npu
pacimupenuu. JIBurarens
BHYTPEHHETO CTOpaHHUs.

21

[TapoBas Typ6una. KI1J]
TETUIOBOTO JIBUTATEIIS. .
TennoBbie qBUTATEINN.

22

TemoBbIe MaIIMHEL.
Usmenenue arperaTHbIX
COCTOSTHAM BCIICCTBA.

23

KontponbHas padorta Ne2
"M3MeHeHue arperaTHbix
COCTOSIHMHU BellecTna. ".

Pazpea 2.
SJIEKTPUUYECKHE
SIBJEHUS

27

24

DnekTpusanus Tei npu
COIIPMKOCHOBEHHUH. [[Ba poaa
3apsaa0B. Bzanmoneiicteue
3apsKEHHBIX TeJl. DJIEKTPOCKOI

25

DNEKTPUUYECKOE TOJIE.
[IpoBoHMKH,
MOJIYTIPOBOIHUKH U
HEIIPOBOJHMKH JIEKTPUUECTBA.




26 | JlenuMOoCTh 31eKTPUYECKOTO
3apsa. DinekTpoH. CtpoeHue
aToMa.

27 | OObsicHEHUE PIEKTPUIECKUX
SIBJICHUIA.

28 | DIEKTPUYECKUN TOK.

HcTOUYHMKH 3TIEKTPUYECKOTO
TOKa.

KontponsHas padora Ne3
(kpaTkoBpeM.) "DnexTpusanus
ten. Ctpoenne atoma'.

29 | DnekTpuyeckas 1enb U e
COCTaBHBIE YaCTH.

DIEeKTPUUYECKUM TOK B
MeTajax.

30 | JleWcTBUSA IIEKTPUIECKOTO
Toka. Hampapiienue
AJIEKTPUYECKOTO TOKA.

31 | Cunbl Toka. EquHUNEI CHIEI JlaTauk TOKa,
Toka. AMrniepmetp. M3mepenne aMmIepmerp
CHUJIBI TOKA. JIBYXIIPEJEIbHBIMN,

HMCTOYHHK MTUTAHUSA,
JlaGopaTtopnast pabota No4 KOMILJIEKT
"COopKa IEKTPUIECKOH TIETTH. IIPOBOJIOB,
N3mepenue cuibl TOKa B €€ PE3UCTOPBI, KIIFOY
pa3IMYHBIX y4acTkax'.

32 | DnexTpudeckoe HampsiKeHHeE. Jatuuk
Enunuiel HanpspkeHus.. HaIpsKEHUs,
Bosnbt™merp. U3mepenue BOJIETMETP
Hanpspkenus. JlabopaTopHas JBYXIIPEJECIbHBIM,
pabota Ne5 "M3mepenue WCTOYHUK MUTAHMS,
HaIpsKEHUS Ha Pa3IMYHbIX KOMILJIEKT
ydacTKax 3JEKTPUUYECKOU IIPOBO/JIOB,
uenu'. PE3UCTOPBI, KITHOY

33 JdemoHcTpanms

«HccnenoBanue
3aBUCHUMOCTD CUJIbI TOKA OT 3ABHCHMOCTH CIUIET
TOKa B IPOBOJHUKE
HaIpsKEHUS. DIIEKTPUUECKOE )
COIIPOTHUBIIEHUE ITPOBOIHUKOB. OT HAIIPDKCHILD:
JATYMK TOKA, JaTUUK
Enununel conpoTuBieHus.
HaIpsKEHUs,
pE3UCTOP, pPeocTar,
HMCTOYHMK MTUTAHUSA,
KOMILJIEKT
MIPOBOJIOB, KIIIOY
34 3akoH OMa [uid ydacTKa [enu.
35 | Pacuer conporuBnenus

IIPOBOJIHUKA. Y I€IIBHOE
CONIIPOTHUBIICHHUE.




36 | IIpumepsl Ha pacuer
COIPOTUBIIEHUS IIPOBOIHUKA
CHJIBI TOKA U HAIPSDKEHUSI.
37 ATYHK TOKa
Peocratsl. JlabopaTopHas A ’
" peocraTt, HCTOYHHUK
pabota Ne6 "PerynupoBanue
i MUTaHUS, KOMILJIEKT
CHJIBI TOKA peocTaToM".
IIPOBOJIOB, KJIIOY
38 Jaryuk Toka,
JaTYUK
HaIpsKEHUS,
aMIepMer
JlabopaTtopnast pabota No7 PMETP
" JBYXIIpEEIbHBIN,
N3mepenue conpoTuBIIEeHUs
BOJIbTMETP
MIPOBOJTHUKA C TIOMOILBIO .
" JBYXIIpEEIbHBIMH,
amrepMerpa 1 BoJbTMeTpa'.
PE3UCTOPHI,
WUCTOYHUK MTUTAHWS,
KOMILJIEKT
IIPOBOJIOB, KITIIOY
39 Jatuuk Toka,
JaTYUK
HaIpsKEHUS,
TlocnenoBaTenbpHOE
amIepMmeTp
COMPOTHBIIEHNE MPOBOIHUKOB BYXIIDE b HEL
JlabopaTtopHas pabota Ne 8. yxnp ’
BOJIBTMETP
«3yueHue N
JBYXITpEeIbHBIMH,
MOCJIEI0BATELHOTO
PE3UCTOPHI,
COEIMHEHUS TIPOBOIHUKOB.
WCTOYHUK MTUTAHMUS,
KOMILJIEKT
MIPOBOJIOB, KITIOY
40 Jaruuk Toka,
JaTYUK
HaIPSDKEHUS,
[TapanienbsHoe CONMPOTUBIICHHUE aMIepMmerTp
poBOAHHUKOB. JIaboparopHas JBYXITIpEIeIbHBIH,
pabota Ne9 . «3yueHue BOJIETMETP
MapajuieIbHOTO COCMHEHHS JBYXIPEIeIbHBIH,
MIPOBOJHUKOBY PE3UCTOPBHI,
MCTOYHUK MTUTAHMUS,
KOMILJIEKT
IPOBOJIOB, KITIOY
41 Pemenue 3agay. (o reme
:"CoequHeHne MpOBOJHUKOB",
"3axon Oma Ju1st ydacTka
neru'").
42 | KontponbHas pabota Ne4
"DIIEKTPUYECKHUN TOK.
CoemHeHre MPOBOJIHUKOB".
43 | PaboTa 1 MOIIHOCTh

QJICKTPUYICCKOT'O TOKA.




44 JlaTunk TOKa,
ATYUK
Enuauie: paGoTer a
HaIpsKEHUS,
AJIEKTPUUECKOTO TOKa,
amIiepMerp
MIPUMEHSIEMbIE Ha MTPAKTHUKE. .
JIBYXIIPEEIbHBIMH,
BOJIbTME
Jlaboparopuas padorta Ne 10 o
" JIBYXIIPEEIbHBIMH,
H3mepenne MOIHOCTHU 1
. JaMIIOYKa,
paboTHI TOKa B 3JIEKTPHUIECKOM
" WUCTOYHUK MTUTAHWUS,
namne".
KOMILJIEKT
MIPOBOJIOB, KITIOY
45 | HarpeBaHue nNpoBOJHUKOB
ANEKTPUYECKUM TOKOM. 3aKOH
Jxoynsa-Jlenna.
46 | Konxgencarop.
47 | Jlamma HakaJIMBaHUS.
DNEeKTPUUIECKUE
HarpeBaTeIbHbIE MPUOOPHI.
KopoTkoe 3ambikaHue,
MPEAOXPAHUTEIIH.
48 | DIEKTPUYECKHUE SIBJICHUS
49 | DIEKTPUYECTBO COUIEIIIEE C
Hebec
50 | KonrponsHas pabota Ne5
"DneKTpuUeCcKue ABICHUD)
Pazpea 3.
IJIEKTPOMAI'HUTHBIE
ABJIEHUSA
51 JleMoHCcTpanus
«3mepenue nonis
MarnuTHoe noJsie. MarautHoe p
MOCTOSIHHOTO
T10JI€ IPSIMOTO TOKA.
MarHura
MaruuTtHble TUHUH. .
MOCTOSIHHBIM MarHUT
MIOJI0COBOM
52 | MarauTHoe€ 1oJje KaTylKH C
TOKOM. DIIEKTPOMArHUTHI U X
MIPUMEHEHHE.
JlaGopatopHas paborta Nel1
"COopKa 37eKTpOMarHuTa u
WCIIBITAHUE €ro JeHCTBUA".
53 | IlocTosiHHBIE MAarHUTHI. JlaTunk MarHUTHOTO

MarHuTHO€ 10Jie TOCTOSHHBIX
MarHuToB. MarHuTHOE MoJie

3emuu. JIaboparopHnas paboTa
Ne 12 «M3yyeHne MarHUTHOTO
10JIs1 TOCTOSIHHBIX MAarHUTOBY»

ITOJISI, TIOCTOSTHHBIN
MarHHUT IIOJ0COBOH,
JIMHEMKa
U3MEpUTENIbHAs




54 | /lelicTBHE€ MarHMTHOTO MOJIS HA
MIPOBOJIHUK C TOKOM.
DNEeKTPUYECKUN JIBUTATETb.
Jlaboparopuas pabora Nel3
"N3ydyeHue 31eKTpUIECcKOro
JIBUTATEJS] IOCTOSIHHOTO TOKA
(Ha mozenm)
55 | DneKTpOMarHuTHBIC SIBICHMUS.
KparkoBpemeHnHnas
KOHTpOJbHas pabota Neb no
Teme «DIEeKTPOMAarHUTHbIE
SIBJICHUSI
56 | DneKTpOMarHUTHBIC SBICHUS
Pasznen 4. CBETOBBIE
ABJEHUS
57 | McTtouHuku cBera. OcBeTurens ¢
Pacnipoctpanenue crera. HMCTOYHHKOM CBETa
JlabopaTtopHnas pabota Ne 14. Ha 3,5 B, ucrounuk
«HaOmronenune MUTAHUS, KOMIIEKT
MPSIMOJTMHEHHOTO MIPOBOJIOB, IIIEJIeBas
pacnpoCTpaHeHuUs CBETa» magparma
Bunumoe npukeHue CBETHIL
58 Ocgetutens ¢
HMCTOYHUKOM CBETa
Ha 3,5 B, ncrounmnk
Otpaxxenue cpeta. 3aKOH MUTaHUS, KOMILJIEKT
OTpaXCHHsI CBETA. MIPOBOJIOB, IlIeIeBast
Jlabopamopuas paboma 15 « nuadparma,
«3yuenue siBieHUs MOJIYLIUITUHAP,
OTpaXXCHHSI CBETa» IUTAHIIET Ha
IJIOTHOM JIUCTE C
KPYTOBBIM
TPAHCIIOPTUPOM
59 | ILnockoe 3epkaino.
60 OcBeTuTens ¢
HMCTOYHUKOM CBETa
Ha 3,5 B, ncrounmnk
[Ipenomiienue cBera. 3akoH MUTaHUS, KOMILIEKT
MPEJIOMIICHHUS CBETA. MIPOBO/JIOB, I1IeJIeBast
Jlabopamopnas paboma 16 « . nradparma,
«M3ydeHue siBIeHUs MOXYUUIUHAP,
MPEIOMIICHHUS CBETa» MJIAHIIET Ha
MJIOTHOM JIUCTE C
KPYTOBBIM
TPAHCIIOPTHUPOM
61 | JIunzel. OnTuueckas cuna

JINH3.




62 OcBeTuTeIb C
HCTOYHHUKOM CBETa
Ha 3,5 B, ucrounuk
MMUTAHUS, KOMILJICKT
MIPOBOJIOB, IIEJIEeBast
nuadparma, SKpaH
CTaJIbHOM,
N300pakenus 1aBaeMbie
N HATIPABIISONIAS C
muH301. JlaboparopHas padota .
" HU3MEPUTEITBHON
Nel7 "U3yuenue nzobpaxeHus .
M HIKaJIOH,
JTaBaeMOTr0 JIMH30H".
cobuparomue
JINH3EI,
pacceuBaroias
JIMH3a, CIIal
«Monenn
peIMeTay B
penrtepe
63 | 'ma3 xak onTu4eckas CUcTeMa.
OnTryeckue mpruodopsI.
64 | CBeTOBBIC SABICHUSI
65 | KontponwsHas pabora Ne 7.
«CBeTOBEIC SIBIICHUS
Pa3znen 5. IOBTOPEHUE
66 | IloaroroBxa K HTOrOBOM
KOHTPOJIbHOU padoTe. Pusnka
1 MHP, B KOTOPOM MBI )KUBEM
67 | UroroBas koHTposibHas padoTa.
68 | O0oOIIeHHE U aHATU3

WUTOTOBOM KOHTPOJBHOM
paboTsl. «Kakas cTpanHas
IUIaHEeTa...»




KaneHpaapHo-TemaTuyeckoe nnaHMpoBaHue 9 Knacc.

Tema

Ko.1-
BO
JacoB

JlaTa
no
IJIAHYy

Jara
no

paxkry

Hcnoan3oBanue
0o0opy/aoBaHusl LIEeHTPa
«Touka pocra»

Pa3nen 1. 3akoHbI
MBUKECHUS U
B3aUMOJAEHCTBUA TeJl.

34

BBoaHbIl HHCTPYKTAXK
o Th. MarepuanbHas
Touka. Cucrema
OTCUeTa.

[Tepemenienue.

Onpenenenue
KOOPJAMHATHI
JIBIDKYIIETOCS TeJa.

[Ipsimonunelinoe
paBHOMEPHOE JIBIKEHUE
[Tepemenienue npu
MPSAMOJIMHEHHOM
paBHOMEPHOM
JIBUKCHUM.

I'paduku 3aBuCUMOCTH
KMHEMAaTUYECKUX
BEJTUYMH OT BPEMEHU
MIPH MPSIMOJIMHEHHOM
pPaBHOMEPHOM
JIBUKECHUHI

CpenHsist CKopoCTb

~

Pemenue 3amau

IIpssmMonmHenHOE
PaBHOYCKOPEHHOE
JBH)KEHUE. Y CKOPEHUE.

CxkopocTb
MIPSIMOJIMHENHOTO
PaBHOYCKOPEHHOTO
nskenus I papux
CKOpOCTH.




10

[Iepememenue npu
NPAMOJIMHEHHOM
PaBHOYCKOPEHHOM
JBUKCHUMU.

11

[Iepemenienue Tena npu
NPAMOJIMHEHHOM
JIBIKEHUH 0€3
HA4aJIbHOW CKOPOCTH.

12

JlabopaTtopHnas pabota
Ne 1 "UccnenoBanue
PaBHOYCKOPEHHOTO
IBIKEHHUS O€e3
HAa4yaJIbHOW CKOPOCTH.

Oo6opynoBanue: [ltaTus
1ab0paToOpHBIH,
MEXaHMYECKasi CKaMbs,
OpyCOK JIEpPEBSHHBIN,
IEKTPOHHBINA CEKYHIOMED
C TaTYNKaMH,
MarHUTOYIIPABIISIEMbIC
TepKOHOBBIEC TAaTYNKU
CEKyHJIoMepa

13

I'paduku 3aBuCHUMOCTH
KMHEMaTHYECKUX
BEJIMYMH OT BPEMEHU
IIpY IPSIMOJINHEWHOM
PaBHOYCKOPEHHOM
JBYKCHUU

14

Pemmenue 3amay «
PaBHOYyCKOpEHHOE
JIBUKCHHUE)»

15

Pemrenue 3agad mo reme
«OCHOBBI KHHEMATHKHU

16

KonTtponsHas paborta
Nel no teme
«IpssmonuHeitHOe
PaBHOYCKOPEHHOE
JIBUKCHHE)

17

OTHOCUTENHLHOCTD
JABMOKCHUA.

18

HNuepunansHubie
CHCTEMBI OTCUETA.
[TepBriii 3ak0oH
HeroTona.

19

Bropoii 3akoH HeroTOHA.

20

Tperuii 3akoH HproTOHa.

21

CBoOogHoOE magesue
TeN.

22

JIBM>KEHHE Tena,
OpOIIIEHHOTO
BEPTUKAIBHO BBEPX.
HepecoMocTb.




23

JlaboparopHas paboTa
Ne 2 "U3mepenue
YCKOpEeHUs1 CBOOOHOTO
najieHus"

24

3aKOH BCEMHUPHOTO
TATOTCHUS.

25

YckopeHnue cB0OOHOTO
najieHust Ha 3emiie u
JIPYrux HEOECHBIX TEIL.

26

[IpssMonuHenHOE U
KPUBOJIMHEWHOE
JIBHKeHUE. [[BKeHUE
TeJa M0 OKPYXHOCTH C
MOCTOSTHHOM MO MOJTYJIIO
CKOPOCTBIO.

27

Pemmenne 3amay.

28

HckyccTBeHHBIE
CITYTHUKHU 3eMJIU

29

Nmnynsc Tena. 3akoH
COXpPAaHCHUA UMITYJIbCA.

30

PeakTuBHOE ABMKEHUE.
PakeTnl.

31

Pemenue 3agau

32

BriBoj 3akoHa
COXpaHEHUS
MEXaHUYE€CKOW SHEPTUH.

33

Pemrenue 3agad mo reme
"3aKOHBI COXpaHEHHUS B
MexaHuke "

34

KonTtponpHas padora Ne
2 1o Teme "3aKOoHbI
COXPAaHEHHUS B MEXaHHUKE

Pazpean 2.
Mexannueckue
K0J1e0aHus ¥ BOJHBI.
3ByK.

15

35

KonebarensHoe
nerxeaue. CBoOOIHbIE
KOJICOaHHUS.

36

Benuuunsl,
XapaKTepU3YIOIIHe
KoJieOaTelIbHOE
JIBHOKCHUE.

JleMOHCTpanuu
«Konebanus HUTSIHOTO
MasiTHUKA U CBOOOIHbIE
KoJIe0aHus Tpy3a Ha
npyxuHe»:OdopynoBanue:
JATYUK YCKOPEHHUs, IITATUB
C KpernexxoMm, Habop rpy30B,
HUTb, HA0OP NPYKHUH

37

I'apmonnueckue
KoJIe0aHMs




38 1 «M3ydenue xoneOaHmit
HUTSHOTO MAsITHUKAY:
OobopynoBanue:
KOMITBIOTEP, TATIUK
YCKOPEHHUSI, TPY3 C
KPIOYKOM, JIETKas U
Jlaboparopuas padoTa HEPACTSHKUMAasi HUTh,
Ne 3 "« UccnenoBanue pynetka U3yuenue
3aBHCUMOCTH IIEPHOJIA U KoJieOaHu# Tpy3a Ha
9aCTOTBI CBOOOTHBIX PYKHHE»:
KoJieOaHU MasiTHUKA OT Oo6opynoBanmue:
JUTMHBI €TO HHUTH. KOMITBIOTEP, TATIUK
YCKOPEHUSI, IITATHB C
KperexoM, Habop MpyKuH
pa3Hoii KECTKOCTH, HAOOP
rpy3oB no 100 T.
39 | Pemrenue 3amau 1
40 | 3aryxaromue 1
KoJieOaHusI.
Brinyxnennsie
KoJIeOaHusI.
41 | Pe3onanc. 1
42 | PactpocTpanenue 1
KoJiebaHu# B cpejie.
Bosnbl.
43 | Jdnuna BonHbl. CKOPOCTH
pacrnpocTpaHeHus
BOJIHBI.
44 | VICTOYHUMKH 3BYKA. 1
3BYKOBBIE KOJIEOaHMSI.
45 | BeicoTa, TemOp u 1
I'POMKOCTbH 3BYKa.
46 | Pacmpoctpanenue 3Byka. 1
3BYKOBBIE BOJIHBI.
47 | OTpaxkeHnue 3ByKa. Ixo. 1
3BYKOBOM PE30HAHC
48 | Peurenwe 3amau 1
49 | KonrponwsHas pabora Ne 1
3 o Teme
"MexaHu4eckue
KoJieOaHus U BOJIHBI.
3ByK"
Pasznen 3. 25
DJIEKTPOMArHUTHOE
noJie
50 1
MaruuTHO€ noJie.
51 | HanpaBnenue Toka u 1 JemoHcTpauus

HaIpaBJICHUC JIMHUM ero
MAarduMTHOT'O ITOJIA.

((I/ISMCpCHI/Ie MAaramuTHOI'O
I10JIA BOKPYTI' IPOBOJHHWKA C




Tokom»: OGopynoBaHue:
JATYUK MarHUTHOTO IOJIA,
JIBa IITaTUBA, KOMILIEKT
IIPOBOJIOB, UCTOYHUK TOKA,
KJII0Y

52

O6napyxeHnue
MAarHUTHOTO TIOJISI TI0 €r0
NEUCTBUIO Ha
AIEKTPUYECKUU TOK.
[IpaBuio J1IeBOi pyKH.

53

NHaykuys MarHuTHOTO
nojs. MaruuTHeIN
HOTOK.

54

Pemenne 3amau

55

Mar"gutHseIi TOTOK

56

SBnenue
3IEKTPOMAarHUTHO M
WHTYKITUU

57

JlabopaTtopHnast pabota
Ne4"Uzyuenue siBneHus
AJIEKTPOMAarHUTHO M
1505010% 911707

58

Hanpasnenue
WHIYKITMOHHOTO TOKa.
[IpaBuio Jlenna.

59

SIBnenune
CaMOUWHTYKIIHH.

60

[Tonyuenue u nepegaya
MIEPEMEHHOTO
ANIEKTPUYECKOTO TOKA.

61

Tpancdhopmatop.

62

BHGKTpOMaFHI/ITHOC
I1I0JIC.

63

9J'IeKTpOMal"HI/ITHI>IC
BOJIHBI

64

KonebartenbHblit KOHTYP.
[Tomyuenue
3JIEKTPOMArHUTHBIX
KoJIe0aHMH.

65

[TpuHIMIBI paguoCBI3U
U TEIEBUICHUSL.

66

DNeKTpOMarHuTHas
IIPUPOJIa CBETA.

67

[Ipenomiienue cBera.
Du3yecKuii CMBICIT
oKa3aTens
TIPEITOMIIEHHUS.

68

Hucnepcus ceera. [[Beta
TeJ.




69

CrnexTpockon u
crekrporpad

70

THIbl onTHYECKNX
CIIEKTPOB

71

[Tornomenue n
HCITYCKaHHE CBETA
aTOMaMH.
[Ipoucxoxaenue
JINHENYATBIX CIIEKTPOB.

72

JlabopaTtopHnas pabota
Ne 5 "HaOmronenue
CIUIOIIHOIO U
JIMHEWYaTBIX CIIEKTPOB
ucnycKaHus'".

73

Pemenue 3agau

74

KonTponbnas padora Ne
4 no Teme
«NEKTPOMarHuTHOE
oJjie»

Pa3znea 4.Ctpoenne
aToMa M aTOMHOI0
siapa. Ucnosib3oBanue
JHEPruu AaTOMHBIX
siaep.

19

75

Pa,[[l/IoaKTI/IBHO CThb.

76

Mogaenu atomoB. OnbIT
Pezepdopna.

77

Pa,Z[I/IO AKTHBHBIC
IIpEeBpallCHUA aTOMHBIX

sIep.

78

DKCnepruMeHTaIbHbIC
METOIbI UCCIIENOBAHUS
YaCTHII.

79

JlaGopaTtopHas pabota
Ne 6 "U3mepenue
€CTECTBEHHOT'O
paaranuoHHoro (oHa
J03UMETPOM".

80

OTkpbITHE IPOTOHA U
HEUTpOHA.

81

CocraB aTOMHOTO s71pa.
SnepHble CHIIBL.

82

Oueprus cBa3u. ledekr
Macc.

83

Pemenue 3amau




84

[enenue saep ypana.
[lennas peakuus.

85

JIaboparopHas paboTa
Ne 7 "Uzyuenue nenenus
sJjpa aToMa ypaHa 1o
¢doTorpadum Tpekon".

86

SnepHbI peakTop.
[IpeobpazoBanue
BHYTPEHHEHN SHEPrun
aTOMHBIX SI7IEp B
AIIEKTPUYECKYIO
SHEPTHIO.

87

ATOMHAasl SHEPreTHKA.

88

buonorunueckoe
JIEMCTBUE PaUaLIUH.
3aK0oH paOaKTUBHOTO
pacrnaja.

89

3aKOH paJIMOAKTUBHOTO
pacnana

90

JlabopaTtopHnast pabota
Ne 8 "Ouenka nepuoaa
moJrypacrasa
HaXOJSIIIUXCS B BO3yXE
MPOJIyKTOB pacraja rasa
panosna. ".JJaboparopHas
pabota Ne 9 "Uzyuenue
TPEKOB 3apSKEHHBIX
YaCTHUII [0 TOTOBBIM
dhoTtorpadusim ".

91

TepmosinepHas peakuus.

92

Pemrenue 3agau

93

KonTtponpHas padora Ne
5 o Teme «Pu3nKa
aToMa M aTOMHOTO f]Ipa.
Hcnonp3oBanue s31eruu
ATOMHBIX STEP»

Pasznea 5. Ctpoenne u
IBoJIIous BeesieHHOM

94

Cocras, cTrpoeHue u
MIPOUCXOKICHHE
COJIHEYHOU CUCTEMEL.

95

Bonpve ruiaHeTsl
COTHEYHOM CUCTEMEL.

96

Maunsie tena CosrHeYHOH
CUCTEMBEI.

97

CrpoeHue, nu3yueHue u
sposronug CoaHIa u
3BE3 .




98 | Crpoenue u 3BOJIOLUA 1
BceneHHOM.
Pa3nen 6. [loBTopenue 4

99 | Urorosoe nosropenue. 1

100 | Urorosas KoHTpOJIBHAS 1
pabora.

101 | Aramu3 ommboK 1
KOHTPOJIHON pabOTHI.

102 | lloBTOpenue n 1
00o0uIeHne

CnHCcOK JUTEPaTYPhl C YKA3aHHEM IepevyHsl Y4eOH0-MeTOANYEeCKOro

o0ecreYeHsI, CPEACTB O0VUECHHUS U DJICEKTPOHHBIX 00PA30BaATEIbLHBIX

€CYPCOB.

1. MapoH A.E., MapoH E.A. dusuka. 7 knacc. Anaaktmyeckue matepumansl. M.: poda,
2019.

2. MepblwKknH A.B. ®dusmka. 7 Knacc. YyebHMK pana  obuieobpasoBaTenbHbIX
yupexageHun. M.: lpoda, 2018.

3. ®unoHoBuy H.B. ®umsuKka. 7 knacc. MeTtoamuyeckoe nocobue K yyebHuKy A.B.
MepbiwKnHa. M.: ipoda, 2018.

4, XaHHaHoBa T.A., XaHHaHoB H.K. ®u3unka. 7 knacc. Paboyasa tetpaab. M.: poda, 2019.

5. XaHHaHoBa T.A., XaHHaHoB H.K. ®usuka. 7 knacc. Tectbl. M.: lpoda, 2019

6. MepblwKknH A.B. Pusmka. 8 Knacc. YuebHMK pana obuieobpasoBaTenbHbIX
opraHmsauuii. M.: lpoda, 2019.

7. 2. ®unoHosmy H.B. ®usmnka. 8 knacc. Metoanyeckoe nocobue K y4yebHuKy A.B.
MepbliwKuHa. M.: Opoda, 2018.

8. 3. XaHHaHoBa T.A. ®u3unka. 8 knacc. Pabouas Tetpaab. M.: Apoda, 2014.

9. 4. MapoH A.E., MapoH E.A., Mo3oiickuii C.B. dPnsmnka. 8 knacc. COOpHUK BONPOCOB U
3agay. M.: ipoda, 2019.

10. 5. XaHHaHoB H.K., XaHHaHoBa T.A. CO0pHMK TeCToBbIX 3a4aHWi No ¢u3mMKe. 8 Knacc.
M.: BAKO, 2019.

11. ®uzuka. 9 xi.: yueb. g obmeodpazonart. yupexxaenuit. / A.B. [1époimkun, E.M.
I'yrauk M.: [Ipoda, 2017.

12. ®usuka. 9 kiacc: noypoussle miaHsl o yueonuky A.B. I1€peimkuna, E.M. I'yTHHK
/ aBT.-cocT. C.B. BobpoBa. — Bosrorpaa: Yuurens, 2017. — 175 c.

13. ®uzuka: 3agaunuk: 9 — 11 ki1.: Yueb. nocobue s o6meobpa3zoBat. yueod.
3aBeneHuid. — M.: Ilpoda, 1996. — 368 c.: mi. — (3anaunuku «Apodsi»).

14. ®usuka. Tectol. 7 — 9 knaccsl. Kabapaun O.®., Opios B.A. YuebH. - meToa
nocodue. — 4-e u3z., crepeotur. — M.: Ipoda, 2000. — 96 c.: un.

15. ®usnueckuii FKCIEPUMEHT B CpeiHei mkoie: Mexanuka. MonekynspHas Gpu3uka.
OnexrpoauHamuka / [llaxmae H.M., [llunos B.®. — M.: [Ipocsemienue, 1989. — 255
c.: ui. — (b-xa yaurens ¢puzukn).



16. Jlozoenko C.B., Tpymuna T.A Peanuzanus oOpazoBaTeIbHBIX IPOTPaAMM IO
(u3HKe ¢ UCIOJIb30BaHUEM 000PYIOBaHUS IIETCKOTO TexHonapka «[1IkonpHbIH
Ksanropurom» Mocksa, 2021

NHmepHem-pecypcei:

1.BubnnoteKka — sce no npeamety «dPusnka». — Pexkum gocrtyna: http://www.proshkolu.ru

2.BngeoonbiTbl Ha ypoKax. — Pexkum goctyna: http://fizika-class.narod.ru

3.EauHaa  konnekuma undposbix o06pasoBaTesibHbIX pPecypcoB. — Pexum pgoctyna:
http://school-collection.edu.ru

4.MIHTepecHble maTepuanbl K ypokam OU3MKM NO Temam; TecTbl Mo Temam; HarnsaHble
nocobua K ypokam. — Pexkum goctyna: http://class-fizika.narod.ru

5. Unudposbie obpasoBaTenbHble pecypcbl. — Pexxum goctyna: http://www.openclass.ru

6. DNEKTPOHHble y4ebHUKN No du3MKe. — Pexkum goctyna: http://www.fizika.ru



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

