MHUHUCTEPCTBO MPOCBEIIEHUA POCCUMCKON ®EJEPAILIUA

MuHucTepcTBO 00pa30BaHUA U HAYKH AJITaliCKOI0 Kpast

KOMMUTET 110 00pa30BaHNI0 AIMMHHCTPALMH MYHMIMIIAIBHOIO OKPYIra
YapelcKuil paioH AJITACKOro Kpas

MBOY "Kpacnonaprusanckas COLI"

PACCMOTPEHO COT'JTACOBAHO YTBEPXJEHO
MO 3aMECTUTEND JUPEKTOpA  AUPEKTOP LIKOJIbI
o YP
[Homep npukasza] ot 3axapos /1.B.
«30 08 2024r. Iotamnos C.A. IIpuka3 Ne3 ot «30» 08
ot «30» 08 2024 r. 2024 .
MognucaHo
undpoBoOM NOANUCHIO:
3axapos [.B.

ApanTupoBaHHasi pabo4asi nporpaMmma
yueOHoro npeamera «®U3nKa»
IJIS 00YyHAKOIIMXCH € 3aePKKON MCUXUYECKOr0 pa3BUTHUA (BAPUAHT 7.2)

Kpacusbiii Ilaptuzan 2024



[pu pazpaboTke paboueil mporpammbel 1o ydeOHOMY mpenmery (Bapuant 7.2) «®Dmsuka» ams 7-9
KJIACCOB YYHUTHIBAIUCH CIIEAYIOIINE HOPMATUBHO-IIPABOBBIE TOKYMEHTHI 17151 pabouux Iporpamm:
1. ®enepanbubiii 3akoH ot 29.12.2012 No 273-03 «O06 oOpazoBanuu B Poccuiickoii Denepauum.
2. ®enepanpHbIi 3akoH 0T 19.12.2023 No 618-®3 «O BHeceHnn m3MeHeHui B OenepanbHbiil 3akoH «00
obpazoBannu B Poccuiickoit demeparm.
3. ®enepanpublii 3akon oT 04.08.2023 No 479-03 «O BHecennn nzmenenuit B Oexepanbubiii 3akon «O0
oOpaszoBanuu B Poccuiickoit @enepanuny.
4. Tlpuka3 MunucrepctBa mnpocBemenus Poccuiickoit ®emepaumu ot 24.11.2022 No 1025 «O6
yTIBEep)KAEeHUH (eaepasbHONM ananTHUPOBAaHHOM 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO OOILETO
o0OpazoBaHus A7t 00yUYAIOIUXCS C OTPAaHUUEHHBIMHA BO3MOKHOCTSIMH 310POBBS».
5. Ilpukaz Munnpocsemenusi Poccun ot 01.02.2024 No 67 «O BHeceHHMH W3MEHEHHWH B HEKOTOpHIC
npukassl Munnpocemenust Poccun, kacaromuecs QenepaibHbIX aJalTHPOBAHHBIX 00pa30BaTENIbHBIX
IPOTpaMMm».
6. IlocranoBneHue [maBHOrO TOCYAapCTBEHHOTO CaHWUTapHOTO Bpauda Poccuiickoit ®Penepanuu ot
28.09.2020 No 28 «O0 yrBepxknenun canutapueix mpasun CII 2.4.3648-20 «CanutapHo-
SMHUIEMUOJIOTHYECKHE TPEOOBAHUS K OpraHM3alisM BOCIUTAHUS U OOYYEHUs, OTIbIXa U O3AO0POBIICHUS
nerert u monogexu» (Bmecre ¢ «CII 2.4.3648-20. CanuTapHbIe MTPaBUIIA...»).
7. TlocranoBieHne [ 7aBHOTO TOCYZapCTBEHHOTO CaHWTapHOTO Bpada Poccuiickoit denepammu ot 28
suBaps 2021 r. No 2 «O0 yrBepkaeHuu caHuTapHbix mnpaBwi u HopMm CanlluH 1.2.3685-21
«'urueHnYecKke HOPMATHUBE U TPEOOBAHUSA K OOECICUCHHI0 O€30MacHOCTH U (MiIH) Oe3BPEIHOCTH IS
YyenoBeKa (GaKTOPOB CPeIbl OOUTAHU.
8. IIpuka3 Munnpocsemenus Poccun ot 21.09.2022 No 858 «O06 yrBepkaeHun QenepanbHOro IepeyHs
yu4eOHUKOB, JOIYHICHHBIX K HCIOJNB30BAHMIO TMpPU pealu3alliil HMEIOMIMX TOCYAapCTBEHHYIO
aKKpeIUTaI0 00pa3oBaTeNbHBIX IPOrpaMM HayalbHOTO OOIIEro, OCHOBHOTO OOILIET0, CPEIHEro 00LIero
00pa3oBaHMsl OPraHM3alMAMH, OCYIIECTBILSIIOIIUMH O0pa30BaTENbHYIO NESATEIBHOCTh M yCTaHOBIICHHS
MPeAeIbHOTO CPOKA MCIIOIb30BAHMUS UCKITIOUCHHBIX YYEOHUKOBY.
9. Ilpuka3z Munnpocsemienus Poccuu ot 21.02.2024 N0119 «O BHeceHun nu3MeHeHuil B npuioxenus NO
1 u No2 x Ilpukasy Munnpocsemenus Poccum ot 21.092022 No 858 O6 yrtBepxkaenun DIV,
JOMYIIEHHBIX K HCHOJBb30BAaHUIO MPH peanu3alid HMEIOUIMX TOCYAAapCTBEHHYIO aKKPEIUTALHIO
00pa3oBaTeIbHBIX MPOrPaMM HAYaIbHOTO OOIIEro, OCHOBHOI'O OOIIEro, cpegHero olIiero oopa3zoBaHUs
OpraHu3alMsIMK, OCYIIECTBIISIOIIMMU 00pa30BaTEIbHYIO ACATEIILHOCTh M YCTAaHOBJICHHS MPEACIBHOTO
CpPOKa HCIOJIb30BaHUs UCKIIOUEHHBIX yUCOHUKOBY.
10. TIpukxa3z Munmnpocsemenusi Poccun 04.10.2023 No738 «O06 yrBepxieHnn deaepalbHOro mepedHs
3JIEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB, JOMYIICHHBIX K UCIIOJIL30BAHUIO MPH PEATU3AIIHA HMEIOIINX
rOCYJapCTBEHHYIO aKKPEIUTAIMI0 00pa3oBaTeNbHBIX IPOrpaMM HAYaILHOTO OOINEro, OCHOBHOTO
00111eT0, CpeIHEro 00IIero 00pa3oBaHU.
11. Metoauyecknue peKOMEHIAIMU 110 00ECTIEYEHUI0 CAaHUTAPHO-3THIEMHUOJIOTHUECKUX TPEOOBAaHUN MPH
peanuzanuy 00pa3oBaTENbHBIX IPOTPAMM C MIPUMEHEHHEM 3JIEKTPOHHOTO OOYYEHHUS M TUCTAHIIMOHHBIX
oOpazoBarenpHbIX TexHOoorHid (MP 2.4.0330-23 ytB. 29.08.2023 pykoBogutenem denepanbHOl CITyKOBI
[0 HaJI30py B cdepe 3amuThl IpaB norpedureneil u Oaaromnoiaydus 4enoBeKa, | JTaBHBIM CaHUTapHBIM
BpagoMm PD A 1O. ITomosoii).
12,  ApantupoBaHHas OCHOBHas oOOpa3oBaTeibHas MPOrpaMMa OCHOBHOTO OOIIEro o0pa3oBaHuUs
HOSCHUTEJbHAS 3AIIMCKA

OBILIAS XAPAKTEPUCTHUKA YYEBHOI'O IPEAMETA «®U3UKA»

ApantupoBaHHas pabodas MporpamMma IO TEXHOJOTMH COCTaBJIEHA Ha OCHOBE COJEpPKaHUs
obmero oOpa3oBaHWsi W TpeOOBaHWI K pe3yibTaTaM OCHOBHOTO 0O0Imero oOpa3oBaHHS C Y4YETOM
0CcOo0BIX 0O0pa3oBaTeNbHBIX TNOTpeOHOCTeH oOydatonmxcs ¢ 3[IP, monyuaromux oOpa3oBaHue Ha
ocHoe AOOII O0O0.

OOpaszoBarenbHass OpraHu3alnys NpU3BaHa CO3/AaTh 0Opa30BaTENbHYIO Cpely M yCJIOBHS,
no3possifone - odygaronmmcst ¢ 3[IP  momyunte KadecTBEeHHOE 00Opa3oBaHWE IO TEXHOJOTHUH,
MOJITOTOBUTH PAa3HOCTOPOHHE Pa3BUTYIO JIMYHOCTh, CHOCOOHYIO HCIIOJB30BATh IOJyYCHHBbIC 3HAHHS



JUTS YCTICIITHOM COIANTN3alliy, albHEHIero 00pa3oBaHus U TPYIOBON AEATEIbHOCTH.

Apanranysi conepaHusi yaeOHOTO marepuana Juis oOyvatoumxcst ¢ 3[IP mpoucxoauT 3a cyer
COKpAIIeHNsI CJIOXHBIX TIOHATHH ¥ TEPMUHOB, OCHOBHBIE CBEIEHHS B TPOTpaMMe JaroTcs
muddepenipoBadHo.[lo HEKOTOPEIM TeMaM ydJaruecs MOJMy4aloT TOJBKO OOIlee MpelCcTaBleHHe Ha
YpOBHE 03HAKOMJICHHUS.

Ha  ocHoBammm  TtpeGoBaHuWii  (emepanbHOTO  TOCYIapCTBEHHOTO  00pa30BaTEIbHOTO
CTaHJapTa B COJIEPKAHUU PEAU3YIOTCA aKTyallbHbIE B HACTOSIIEE BpPEMS KOMIIETEHTHOCTHBIN,
JMYHOCTHO-OPUEHTHPOBAHHBIN,  NIEATENFHOCTHBIM  TMOAXONBI  IUIsl  YCHEIIHOW  COIMaTH3allvH,
JanbHeNIIero o0pa3oBaHus U TPYIOBOH JesTenbHocTH o0y4atomuxcs ¢ 3I1P.

CoBpeMeHHBIN Kypc TEXHOJIOTHH ITOCTPOCH o MOJIYJIEHOMY MIPUHITHITY.
MonynsHOCTh — BEYIIHI METOIUICeCKUN MIPUHIIATT MOCTPOCHUS COJIepIKaHUS
COBPEMCHHBIX  y4eOHBIX KypcoB. Ona co3gaér HWHCTPYMEHT pealu3aluk B OOYUCHHH
VHJMBUIIyaJIbHBIX 00pa30BaTEIbHBIX TPAaCKTOPUH, 4YTO SBISCTCS OCHOBOIOJATAIONIMM PHUHITUTIOM
ITOCTPOEHUS 00IIe00pPa30BaATEIIBEHOTO Kypca TEXHOJIOTHH.

Henu wu 3agaum u3ydenuss mnpeamera «®Pu3umka» B CHCTeMe OCHOBHOIO 0011ero
oOpazoBaHus.

Lemvio  ocgoenus  yuebmnoeo  npeomema  «@Pusuxa»  OOyHaIOUIUMUCS C  3aJCPKKOH
[ICUXWYECKOTO  Pa3BUTHsS SBIseTcs (OPMHUPOBAHHE CAMOCTOATENBHOCTH, pacliupeHne cdepbl
JKU3HCHHOH  KOMIICTCHIIMM, (OPMUPOBAHHE  COLMAIBHBIX  HAaBBIKOB, KOTOPBIE IOMOTYT B
I[&JH)HCfIHIGM OGpeCTI/I OOCTYIIHYIO UM CTCIICHDb CaMOCTOATCIIbHOCTH B pr,[[OBOﬁ JACATCIIBHOCTH.

3aoauu:

— obecrieuenne moHuUMaHus oOydaromumucs ¢ 3IIP cymHOCTH COBpeMEHHBIX MaTepHalTbHBIX,
MH()OPMAIIMOHHBIX ¥ COUUABHBIX TEXHOJIOTHH U TIEPCIIEKTUB MX PA3BUTHS;

— OCBOCHHE TEXHOJOTMYECKOTO TMOJIXOAa KaKk YHHBEPCAJbHOTO alroputMa mnpeobpasylomeil u
CO3UJATEIIbHOMN AEATEIIHHOCTH,

- q)OpMI/IpOBaHI/Ie TEXHOJOTMYECKOM KYJIbTYpbl MW MNPOCKTHO-TCXHOJIOTMYCCKOIr0 MBIINUICHUA Ha
OCHOBE BKIIIOUEHHSA OOYyYaroIIuXcs B pPa3sHOOOpa3HbIe BHIBI TEXHOJOTHUYECKOW NEATENLHOCTH
0 CO3/IaHUI0 TUYHOCTHO WJIU OOIIECTBEHHO 3HAYUMEBIX MPOAYKTOB TPYa;

— OBJaJCHHE HEOOXOJUMBIMH B TIOBCEJHCBHOW JKM3HM 0a30BBIMH O€30MACHBIMHM TpHUEMAMHU
HCIIOJIB30BaHUA paCHpOCTpaHéHHBIMI/I HHCTPYMCHTaMU, MEXaHn3MaMn u MalniuHaMH,
crnoco0aMu  YIpaBlieHUs, [IMPOKO TMPUMCHAEMBIMH B H3HM COBPEMCHHBIX JIIOJICH BHIaMU
OBITOBOM TEXHUKH;

- OBJIAZICHHEC paCHpOCTpaHéHHI)IMI/I O6IHepr210BBIMI/I u CIiCaJIbHbIMHU YMCEHHUAMU,
HEOOXOIUMBIMU JIJIS IPOSKTUPOBAHUS U CO3J]aHUS MTPOAYKTOB TPYIa;

— pa3BuUTHE Yy OOydYalOImUXCAd TI03HABATENBHBIX WHTEPECOB, IPOCTPAHCTBEHHOTO BOOOpaKEHHUS,
HWHTCJUICKTYAJIbHBIX, TBOPYCCKNX, KOMMYHUKATUBHLIX 1 OPIraHU3aTOPCKUX CHOCO6HOCTCI>'I;

—  BOCHHTaHUE TPYIOTIO0US, OepeXKITNBOCTH, aKKypaTHOCTH, LIeJIeyCTPEMIIEHHOCTH,
MIPETPUUMYIHBOCTH, OTBETCTBEHHOCTH 3a pe3yIbTaThl CBOEH NESITETTHHOCTH,
YBa)XKUTENBHOTO OTHOIIEHUS K JIFOSM Pa3IMUHBIX TPOPECCUil U pe3ybTaTaM uxX TpyAa;

— BOCHHTaHWE TPAKIAHCKMX ©  MATPUOTHYECKMX  KadecTB  JIMYHOCTH HAa  IpUMepax
OTEUYECTBEHHBIX JIOCTIKEHHIA B c(hepe TEXHOJIOTHUI TIPOU3BOJICTBA U COIIMAIBHOM chepe;

— dopmupoBanre WHOOPMANMOHHON OCHOBBI M TEPCOHAIBHOTO OIBITA, HEOOXOJMMBIX IS
ompezneneHus OOyJaIOMMMCS HANpaBICHWH CBOErO MdalbHEHIIero oOpa3oBaHMS B KOHTEKCTE
IIOCTPOCHUSl JKU3HCHHBIX IUIAHOB, B TMEPBYKD O4Yepeab Kacarommxcs cdepbl W COACpKAHUSA
Oyaymiei npoheCCHOHAIBHOM JIeATEILHOCTH.



OcoOeHHOCTH otbopa u aJlanTaruu y4eOHOTO MaTepuasa o TEXHOJIOTUH
OCHOBHBIMH  TPUHIWIAMH, JIOKallUMA B  OCHOBE  pealM3allid  COJEpXKaHWS  JaHHOTO
npeaMETa 1 MO3BOJIAIONIMMHA NOCTUYD TNTAHUPYEMBIX PE3YJILTATOB 06y11eH1/151, SABJISAFOTCA.

—  y4eT MHAMBHIYAIbHBIX OCOOCHHOCTEN 1 BO3MOXHOCTEH oOyyaromuxcs ¢ 3I1P;

—  yCHWIIEHHE MPaKTHYECKOW HANPaBICHHOCTH U3y4aeMOT0 MaTepHana;

—  BBHIZENICHUE CYITHOCTHBIX MIPU3HAKOB M3y4aeMbIX SIBJICHU;
OTI0pa Ha JKU3HEHHBIN OIBIT peOeHKa;

— OpHEHTauusi Ha BHYTPEHHHE CBS3M B COJCPKAHMU H3y4aeMOro MarepHala Kak B paMKax
OJTHOTO TIpeIMETa, TaK ¥ MEXIY IpeMeTaMu;

—  HEOOXOJMMOCTb H JIOCTATOYHOCTh B OTIPEICIEHHH 00beMa H3y4aeMoro Marepuara;

— BBEJIEHHUS B coJiepkaHHe Yy4eOHOMl MporpaMMbl IO TEXHOJOTHH KOPPEKIMOHHBIX pa3/elioB,
MpelyCMaTPUBAIOIINX ~ aKTHBH3ALWI0  TTO3HABATENFHOW  AEATEIbHOCTH, (OpMHpOBaHHE
00yyYarommxcst JesITeNbHOCTHBIX (QYHKINH, HEOOXOIUMBIX IJIs1 pEIICHUs] Y4eOHbIX 3a/1a4.

[Ipemmer «Duznka» SIBIISIETCS HEOOXO0TUMBIM KOMITOHEHTOM o0mero
obpazoBanus oOydaromuxcsi ¢ 3I[IP. Ero coxmepxanwe mpemocTaBiIsieT BO3MOXHOCTH MOJIOABIM
JIOASIM YCTIEITHO COIMATU3UPOBATHC, OCCKOH(DIMKTHO BOWTH B MHP HCKYCCTBEHHOW, CO3IaHHON
JOOBMH Cpelbl TEXHUKH W TEXHOJIOTHH, KOTOpash HasbIBaeTcsl TeXHOc(epod M SBIAETCS TIIaBHOU
COCTaBJISIIOIIEH OKpY Karolel YeaoBeKa IeCTBUTEILHOCTH.

I[Ipu npoBeneHMH y4eOHBIX 3aHATHH MO  TEXHOJOTHMHM, C LEIbl0 MaKCHMalbHOM
MPAaKTUYECKOW COCTaBIIAIONICH ypOKa W pealu3allii  BO3MOXXHOCTH TIeJlarora OCYIIECTBHUTH
VHAMBUIyabHBIA moaxon K obydatomemycs ¢ 3IIP, ocymectsisercs jeileHne KiIacCoB Ha
MOATPYIIIIBI. HpI/I HaJIM4Ynu HeO6XO}II/IMBIX yCJ'[OBI/Iﬁ U CpE€ACTB BO3MOXHO JACJICHUEC W HAa MHUHU-
TPYTIIIBL

IIpumepHsle Buasl aesrenbHOcTH oOywaromuxcst ¢ 3[IP, oOycnoBneHHsle  0COOBIMHU
00pa3oBaTeIbHBIMH MOTPeOHOCTAMU u obecrnieunBaromne OCMBICIIEHHOE OCBOCHUE
coJiep>kaHiH 00pa3oBaHus 0 npenMety «Du3nukay.

YyeOnas wmortuBamus oOywarommxcst ¢ 3IIP cymecrBenno camxkena. [dma dopmupoBanus
MOJIOKHUTEIIFHOTO ~ OTHOUIEHWsT K  YYEHHIO HEoOXomuMmo 3a00THThCA O  CO3/aHMM  OOLIeH
MIOJIOKUTENLHOW aTtMocepsl Ha YpOKe, CO3/[aBaTh CHUTYAIMI0 Yycliexa B Yy4eOHOU MesATeNbHOCTH,
[eJICHANPaBICHHO CTUMYJIMPOBaTh OOydaromuxcsi BO BpeMs 3aHATHA. Heo0XoaumMo YCHIIUTH BUJBI
JEeSITeNFHOCTH, crenuudnaple st oOydaromuxcs ¢ 3IIP: omopa Ha anropuTM; «IOMIarOBOCTHY B
HW3yYeHHH MaTepHaja; HCIOIb30BaHUE JOTIOJHUTEIbHON BHU3yalbHOW OMOpHl (IUIaHbl, 00pa3Lpbl,
CXEMBI, OTIOPHBIC TAOJIUIIBI).

OCHOBHYIO 4acTh COJACpKaHHS ypOKa TEXHOJOTHH COCTAaBIISICT MpPAaKTUUECKas NEsITEeIbHOCTh
oOyJaromuxcsi, HanpaBlIeHHas Ha W3Y4YCHUE, CO3JaHMe U NpeoO0pa3oBaHHE MaTepUAIBHBIX,
MHPOPMAITMOHHBIX ¥ COIMANBHBIX OOBEKTOB, YTO SBISIETCS KpaiHE BaXXHBIM acCHeKTOM UX
o0ydeHMs, pa3BUTHI, QOopMHpPOBaHUS Ccdepsl JKU3HCHHONW  KOMIIETCHITMH. Psam  cBeaeHMit
ycBauBaercsi oOywaromumucs ¢ 3IIP B pesymbrare mpakTudeckoil —nmestenbHOCTH. HoBble
OJICMCHTApPHBIC HAaBBIKH BBIpaGaTBIBaIOTCH Yy TakKux O6yanOIlH/IXC$I KpaﬁHe MCIJICHHO. I[JIS[ ux
3aKperuieHns TpeOyIOTCS MHOTOKpaTHhIe YKa3aHWs ¢ yhnpaxHeHus. Kak mpaBmio, cHadana
0Tpa6aTI)IBa}OTC$I 6a30131>1e yYME€HHUA C HUX aBTOMAaTU3HMPOBAHHBIMHU HaBBIKAMH, a IIOTOM Ha
[TOITOTOBJICHHYI0O OCHOBY HAakKJaJbIBaeTCd HEOOXOoAMMas TEOpHUs, KOTOpas HEpeIKo YyKe B XOJe
MPAaKTUIECKON AEATENLHOCTH CAMOCTOSITENIEHO OCO3HACTCS YUaIIUMHUCS.

[Iporpammoil  mpenycMaTpuBaeTcsi MOMUMO YPOYHOM W 3HAUMUTEIbHAs  BHEYpOYHAs
akTHBHOCTh oOyuatommxcss ¢ 3I[IP. Takoe pemenne oOycioBieHO 3aaayaMu  (HOPMHUPOBAHUS
y49e0HON CaMOCTOATENBHOCTH, BBICOKOW CTEMEHBI0 OpPWEHTAMM Ha WHIWBUAYaIbHBIE 3alpOCHl U
uHTepeckl oOywaromerocs ¢ 3[IP, Ha o0coOeHHOCTH TMOAPOCTKOBOTO Bo3pacta. OpraHuzanus
BHEYpOYHOW  NIeATENPHOCTH B  paMKax mpeaMeTHoW  obmactm  «®Dusumka»  mpearmonaraer
TaKue (bOpMI)I, KaK IIPOCKTHAad MACATCIbHOCTDH O6yanOHII/IXC}I, OKCKYpCUH, JOMAIIHUC 3aJaHud U
KpaTKOCPO4YHbIC KYPCbl AJOIIOJIHHUTCIIBHOI'O O6pa3OBaHI/I$I, IMMO3BOJIAIOIIUE OCBOUTH KOHKPETHYIO
MaTePHATBHYI0 WIM HHPOPMALMOHHYIO TEXHOJIOTHIO, HEOOXOAMMYIO JISi W3TOTOBJICHUS MNPOIYKTa
TpyZia B IPOEKTE 00yYaroIerocs, CyObeKTHBHO aKTyaJbHOTO HA MOMEHT MPOXOXKICHHUS Kypca.

Copepkanre mporpamMMbl Mo (U3MKE HANpaBlIeHO Ha (OPMHUPOBAHUE ECTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYYalolmMXCsl W OpraHu3alliio0 HM3y4eHWs (DU3MKW Ha JesATeNIbHOCTHON ocHoBe. B



mporpamMMme 1Mo (pU3MKEe YYWUTBHIBAIOTCS BO3MOXKHOCTH Y4e€OHOTO TpeaMeTa B peau3aliil TpeOOoBaHHN
OI'OC OO0 Kk mnmaHUpyeMbIM JIMYHOCTHBIM W METalpeAMETHBIM pe3yibTaTaM OOYYeHUs, a TaKkKe
MEXIpPEJIMETHBIE CBSI3M ECTECTBEHHOHAYYHBIX y4YeOHBIX MNPEIMETOB Ha YpPOBHE OCHOBHOTO OOIIEro
o0pazoBaHusl.

[IporpamMMma no (usmke ycTaHaBJIMBaeT paclpeaeicHue yueOHOro MaTepuaia o rojaaM o0ydeHHsI
(mo kiaccam), TpejiaraeT MPUMEPHYIO IMOCIEI0BAaTEIbHOCTh M3YYCHHS TE€M, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COJIEPKAHUS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00YyJalOMINXCSL.

[Iporpamma mo ¢usmke pazpaboTaHa C LENBI0 OKa3aHUS METOJMUYECKON IMOMOIIM YYHTENO B
co3/1aHuM pabodeld mporpaMMBbI IO YIeOHOMY TIPEIMETY.

Ousnka SABISETCS CHCTEMOOOPA3yIOIIUM Uil €CTECTBCHHOHAYYHBIX y4YeOHBIX MPEAMETOB,
MMOCKOJIbKY (PM3HUUECKHE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB M SBJICHHUM, H3y4aeMbIX XUMHUEH, OHOJIOTHEH,
acTpoHOMHEW W (uU3MUecKor reorpadued, BHOCHT BKJaJ B E€CTECTBEHHOHAYYHYIO KapTHHY MHpA,
npepocTaBisgeT Hauboliee siCHbIe 00pa3lbl MPUMEHEHUSI HAYYHOTO METOZAa MO3HAHUS, TO €CTh CIoco0a
MOJIYYECHHUSI TOCTOBEPHBIX 3HAHUM 0 MuUpe.

OpHa U3 TIaBHBIX 337a4 (PU3MUECKOTO 00pa30BaHuUs B CTPYKTYpE 00Iero o0pa3oBaHus COCTOUT B
(hopMHpOBaHUM €CTECTBEHHOHAYYHOI IPaMOTHOCTH W MHTEpECa K HayKe Y 00yJaronmxcsl.

Uzyuenne ¢usukum Ha  6a30BOM  ypOBHE IpenmnojaraeT OBJaJeHHE  CIEeTYIOIIUMHU
KOMITETEHTHOCTSAMH, XapaKTepU3YIOIINMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

®  HAy4YHO OOBSCHATH SIBJICHUS;
®  OIICHUBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO HUCCIIEIOBAHMUS,
®  UHTEPIPETHUPOBATH JAaHHBIE U HCIIOJIF30BAaTh HAYYHBIE JOKA3aTeIbCTBA I TIOJTYUSHHS BHIBOIOB.

Henn n3zydenuns ¢u3nku HA YPOBHE OCHOBHOTO 00Iero oOpa3oBaHus ompeseneHnsl B Konnenmmn
npenojaBaHus ydeOHoro mnpeamera «®Dusuka» B 00pa30BaTENbHBIX OpraHu3aiusax Poccuiickoii
QOenepanyu, pealn3yIONINX OCHOBHBIE 00IIe0Opa3oBaTeNIbHBIE MPOTPAMMEI, YTBEPKAEHHOW pElIeHHEM
Komnernn Munucrepcta npocsemenus Poccuiickoit @enepanun (nmpotokon ot 3 nexadpst 2019 r. Ne
[1K4BH).

eau uzyuyenus Gpusuku:

e mpuoOpeTeHne HHTEpeca H CTPEMIICHHS 00YJafomuXcs K HAyYHOMY H3YYCHHIO IPUPOJIEI, Pa3BUTHE
UX UHTEJJIEKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEH;

® pa3BUTHE NPEACTAaBICHUA O HAyYHOM METOJE MO3HAaHWSA M (POPMHUPOBAHHE HCCIIEIOBATEIHCKOTO
OTHOIIIEHUS K OKPYKAIOUIUM SBJICHUSIM;

e (QopMupoBaHrne HAyYHOTO MHPOBO33PEHHUS KaK pe3yibTara M3Y4YEHHS OCHOB CTPOEHHS MAaTepUH U
(yHIaMeHTaJIbHBIX 3aKOHOB (DU3HKY;

e (opmupoBanue MpeACTaBICHUH 0 POIH GUUKH ISl pa3BUTHS APYTHX €CTECTBEHHBIX HAYK, TEXHUKU
¥ TEXHOJIOTHIA;

e pa3BUTHE MNPEJCTABICHUHA O BO3MOXHBIX cepax Oyaymieil mpodecCHOHANTLHON JeATEILHOCTH,
CBSI3aHHOW ¢ (PM3UKOMH, MOATOTOBKA K AalIbHEHIIIEeMy O0yUEHHIO B 3TOM HAIPaBIICHHH.

JocTmkenune 3TUX 1eeld mporpamMmel 1o Gpu3nke Ha ypoBHE OCHOBHOTO O0IIero 00pa3oBaHus

obecrnieynBaeTCs pelieHneM CIenyonX 3a4ay:

e mpuoOpeTeHHE 3HAaHWH O JAUCKPETHOM CTPOCHHM BEIIECTBa, O MEXaHHYECKHX, TEIJIOBBIX,
SJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e npuoOpeTeHHe YMEHWH ONHCHIBATh W OOBSICHATH (PU3MUYECKHE SBJICHHS C WCIIOJb30BaHUEM
MOJIyYEHHBIX 3HaHU;

® OCBOGHHME METOJIOB PELICHMS MPOCTEHIINX pacdETHBIX 3ajJad C HCIOJIb30BaHUEM (DU3MIECKUX
MOJEJIEN, TBOPUECKHUX U MPAKTUKOOPUEHTHUPOBAHHBIX 33]1a4;

®  pa3BUTHE YMEHUI HaONIOIATh IPUPOIHBIE SBIICHUS U BHIIIOIHSITD OTBITHI, TAOOPaTOpHKIE PabOTHI U
9KCHEPUMEHTAIbHBIE NCCIEIOBAHMUS C UCTIOJIb30BAaHUEM H3MEPUTENBLHBIX TPUOOPOB;

e ocBoeHHE NPUEMOB paboThl ¢ HH(opManrel Gu3nIeckoro coxepx anus, BKIOYas HHGOPMALUIO O
COBPEMEHHBIX JOCTIKEHUSIX (HU3UKH, aHATIM3 M KPUTUIECKOE OLIEHUBaHUE WHPOPMALIUH;



® 3HAKOMCTBO cO cdepamMu TPOPECCHOHAIBLHOW JESITCILHOCTH, CBS3aHHBIMU C (U3UKOW, U
COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBaHHBIMH Ha JIOCTIKEHUIX (PH3HYECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbIi YpOBEHb) HA YPOBHE OCHOBHOT'O OOIIEro 00Opa3oBaHUsl OTBOAUTCS
238 gacoB: B 7 kiacce — 68 dacoB (2 daca B Hemeno), B 8 kimacce — 68 "acoB (2 yaca B Hemeno), B 9
ximacce — 102 gaca (3 gaca B HEZIEIO).

Ipennaraemplit B mporpamme 1o (u3HKe MepedeHb JabOpaTOPHBIX PabOT W OMBITOB HOCHT
pEKOMEHIATEeTIbHBIA XapaKTep, YUUTENb JellaeT BBIOOp MpOBeleHHs JIAOOPATOPHBIX Pa0dOT U OMBITOB C
y4€TOM HWHIUBUIYaTbHBIX OCOOCHHOCTEH OOYYalOUIMXCS, CIUCKA OKCICPHUMEHTAIbHBIX 3aJlaHHH,
npeayaraeMbpIX B paMKax OCHOBHOT'O TOCYIApPCTBEHHOTO SK3aMeHa 110 (PH3HKE.



COJEP)KAHHUE OBYYEHUA

7 KJIACC

Paznen 1. ®u3uka u e€ posib B NO3HAHUM OKPYKAIOIIEro MHpa.

®dusuka — Hayka o pupojie. SBnenus npupoasl. Pusnueckre ABICHUA: MEXaHUIECKHUE, TEIIOBBIE,
3JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnyeckne BeMMIUHBL. M3Mepenne dusmdecknx BenumduH. Ousndeckne npuoopsl. [lorpenraocts
M3MepeHni. MexayHapoaHas CUCTEMa €ANHNULL

Kak ¢u3uka m apyrue ecTeCTBEHHBIE HAayKH HM3y4aloT TPUpONy. EcTecTBEHHOHayudHBIH METOA
[IO3HAHMUs: HaOMIOACHUE, ITOCTAaHOBKA HAy4YHOTO BOIIPOCA, BBIABIDKEHHE THMIIOTE3, HKCIEPHMEHT II0
MpoBEpKe TUIOTe3, 00BsicHeHHe HabmogaeMoro siBieHus. Onucanue GU3NYecKruX SBICHUH C TOMOIIBIO
MoOAENeH.

Hemoncmpayuu.

1. MexaHuyeckue, TEIIOBbIC, 3JICKTPUUECKIE, MATHUTHBIE, CBETOBBIE SIBJICHUSL.

2. ®wuznueckue MpUOOPHI M TPOLEAYpa MPSIMBIX W3MEPEHHH aHANIOTOBBIM H IH(POBBIM

IprOOpOM.

Jabopamopniuie pabomut u onvimel.
Omnpenenenye LEHb! AETECHUS HIKaIbl H3MEPUTEIBHOTO puoopa.
W3mepenue paccTosHUL.
N3mepenne 00bEMa KUAKOCTH U TBEPAOTO TEINA.
Omnpenenenue pa3MepoB MajbIX Tell.
W3mepenne Temneparypsl Ipy IOMOIIH KUAKOCTHOTO TEPMOMETPA M JaTYMKa TEMIIEpaTyphbl.
[IpoBenenue ucciaeqoBaHus MO MPOBEPKE THIIOTE3bI: JAIBHOCTD MOJIETA LIAPHKA, IMYLIEHHOTO
TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIbIIE BEICOTA ITyCKa.
Paznen 2. [lepBonayaibHble CBeeHUsI 0 CTPOEHHH BellecTBA.

CTpoeHne BCHICCTBA: aTOMbI U MOJICKYJIbI, UX Pa3MEpPhbI. OHLITLI, JAOKa3bIBAOIIUEC AHUCKPETHOC
CTPpOCHHE BCUICCTBA.

oukrwbdrE

JBwkenne yactul BemecTBa. CBA3b CKOPOCTH ABWXEHUS YacTUI] ¢ TeMIeparypoil. bpoyHoBckoe
IBIDKeHHE, TUdQy3us. BzanmoneiicTBue yacTuI BelecTBa: MPUTHKEHUE U OTTaJIKUBaHHUE.

ArperaTtHble COCTOSIHHS BEIIECTBA: CTPOGHHE Ta30B, JKUAKOCTEH M TBEPABIX (KPUCTATUIMYECKHX)
Tell. B3anMocBA3p MeXIy CBOHCTBAMH BELIECTB B PpAa3HBIX AarperarHblX COCTOSHHUSAX H  HX
ATOMHOMOJIEKYJISIpHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBL.

Hemoncmpayuu.

1. HaOGnronenue OpOyHOBCKOTO IBHXKEHHUS.

2. Habmonenne nuddysun.

3. HaOnronenue sBIEHUHA, OOBACHSIOIIUXCS TNPHUTSHKCHUEM WM  OTTAIKMBAHHEM  YacTHI]

BEILIECTBA.

Jabopamopniuie pabomut u onvimel.

1. Ouenka quameTpa aToMa METOAOM PSIOB (C HCIIOIB30BaHNuEM doTorpaduii).

2. OmbITh 1O HAOIIOACHUIO TEIUIOBOT'O PACILIMPEHHUS TA30B.

3. OmbIThI 10 OOHAPYKEHHIO ACUCTBUS CHIT MOJIEKYIISIPHOTO TIPUTSDKEHHS.

Pazgen 3. /IBu:KeHHe H B3aUMOAEHCTBHE TeJl.

Mexanudeckoe ABmkeHHe. PaBHOMepHOe M HepaBHOMepHoe nBmkeHue. Ckopocts. CpemHss
CKOPOCTH NTPH HEPABHOMEPHOM JIBIKEHNH. Pacy€r myTu U BpeMeHH IBHKESHHUS.

SBnenue uHepuuu. 3aKOH MHEpUMH. B3ammopeilcTBre Tel Kak NPUYMHA M3MEHEHUS CKOPOCTH
JIBIKEHUs Ten. Macca kak Mepa HMHEpTHOCTH Tena. [ImoTtHocTs BemecTBa. CBSA3b IUIOTHOCTH €
KOJIMYECTBOM MOJIEKYJT B eTMHUIIE 00BEMa BEIIECTBA.

Cuna Kak XapakTepucTHKa B3auMojeiicTBus Ten. Cuia ynpyroctTd W 3akoH ['yka. M3mepenue
CHJIBI C TIOMOIIBIO JUHAMOMETpa. SIBIeHHME TArOTeHHs M cuia TshkecTH. Cuila TSDKEeCTH Ha JpPYyTHX



miaHerax. Bec Tenma. HeecomocTh. CroxkeHue CWI, HaNpaBlIEHHBIX IO OJHOM  MPSIMOil.
PaBHopelicTByromas cwi. Cuna TpeHus. TpeHue CKOJBXEHHS W TpeHue Mokos. TpeHue B mpupojae u
TEXHUKE.
Jemoncmpayuu.
HaOmonenre MexaHn4ecKoro JBMKEHUS Tela.
N3mepenne ckopocTH NpSAMOJIIMHENHOTO ABUKEHUS.
Hab6nronenue siBieHMsI MHEPITAU.
Habnronenne n3sMeHeHHsI CKOPOCTH IPH B3aUMOJICHCTBUM TEI.
CpaBHeHHE Macc M0 B3aMMOAEHUCTBHUIO TeIL.
CrnoxeHne CHII, HaIIPaBIEHHBIX 110 OJHON TPSMOIA.
ﬂaﬁopamopnble pabomul u onvimol.
1. Ompenenenne CKOPOCTH pPAaBHOMEPHOTO JBIDKEHHMA (IIApUKAa B JKUIOKOCTH, MOJIENU
3JICKTPUYECKOTO aBTOMOOWIIS U TaK Jajiee).
2. OmpeneneHne cpeHel CKOPOCTH CKOJIBKEHUsT OpYCKa WM MIapHKa 10 HAKJIOHHON TIOCKOCTH.
OmnpeneneHue WIOTHOCTH TBEPAOTO TeNa.
4. OmpITBl, JAEMOHCTPHUPYIOUIME 3aBHCUMOCTDh pacTsbKkeHHs (aedopManuu) TpPYKUHBI OT
TIPHIIOKEHHON CHITBI.
5. OnbITE, AEMOHCTPUPYIONIME 3aBUCHMOCTh CHJIBI TPEHHUS CKOJBKEHHS OT Beca Tella H

o U~ wbdE
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XapakTepa CONPUKACAIOIINXCs TOBEPXHOCTEH.

Pa3nen 4. JlaBjienne TBEPABIX TeJl, JKUAKOCTEH U ra3oB.

Hapnenne. CrnocoObl yMEHBIIEHHS M YBeIHYCHUS AaBleHus. JlaBieHue raza. 3aBUCUMOCTD
JaBJIeHUs ra3za OoT oOBéma, Temreparypbl. llepemada naBieHuss TBEPABIMH TeJaMH, XKHIKOCTSIMH M
razamu. 3akoH [lackans. [IHeBMaTHuecKre MalIMHBI. 3aBHCUMOCTH JABICHHS XHIKOCTH OT TIyOWHBI.
I'unpocrarnueckuii mapagokc. Coobmaromuecs cocyasl. I napaBiandecKkne MeXaHu3MBbl.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpudnHBI CyliecTBOBaHMS BO3AYIIHON 00OIOYKH
3emimu. Ombir Toppuuennu. H3mepenne armMocdepHOTO naBieHHS. 3aBUCHMOCTH aTMOC(HEPHOTO
JIABJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipnbops! ans m3mepeHust atMoc(hepHOro JaBiIeHuUs.

JelicTBuE XUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJO. BhITamkuBaromias (apXuMenoBa) CHia.
3akoH Apxumena. [InaBanue Ten. Bo3gyxomnnapanue.

Jemoncmpayuu.
3aBHCHMOCTD JAaBIICHUS ra3a OT TEMITEPaTyPHI.

Ilepenaua gaBneHust KUAKOCTHIO U ra30M.
CooOl1aromuecst CoCyIbl.

I'mppaBnudeckuii npecc.

[IposiBrienue aeiicTBUs aTMOCHEPHOTO JIABJICHMUSI.

ok~ wbdE

3aBHCHMOCTD BBITAIKMBAIONIEH CHIIBI OT 00BEMA MOTPYXKEHHON YacCTH TelNa M IUIOTHOCTH
SKUKOCTH.

~

PaBeHCTBO BBITAJIKMBAIONIEH CUIIBI BECY BHITECHEHHOM YKHUIKOCTH.

©

VYcaoBue miuaBaHus TeJ: IUTABAHUE WM MOTPYKEHUE TEN B 3aBUCUMOCTH OT COOTHOIICHUS

IUIOTHOCTEH TeJla B )KUIKOCTH.

Jlabopamopnuie pabomot u onvimel.

1. MUccnenoBaHue 3aBUCUMOCTH Beca Tela B BOAE OT 00bEMa MOTPYKEHHON B KUIKOCTH YACTH
Tena.

2. OmnpeneneHne BRITAIKUBAIOIIEH CHIIBI, IEHCTBYIOIIEH HA TEJO, IOTPYKEHHOE B )KHUIKOCTb.

3. TlpoBepka HE3aBHCHMOCTH BBITAIKHBAIOIICH CHJIBI, ICHCTBYIONICH HA TEJO B MKHMIKOCTH, OT
Macchl Tena.

4. OmubITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BHITATKUBAIOIICH CHIIBI, IEUCTBYIONICH HA TEJO B
KUIKOCTH, OT 00BEMA OTPYKEHHON B KUIAKOCTh YaCTH TEJIA U OT INIOTHOCTH YKHIKOCTH.

5. KoncrpywpoBanue apeomerpa WIM KOHCTPYMPOBAaHUE JIOJKM U ONpeneieHue e

TPYy30MOABEMHOCTH.



Pa3znen 5. PadoTa m MOIIHOCTD. DHEPTHsL.

Mexanundeckas padbota. MOIIHOCTb.

[IpocTeie MexaHW3MBI: pbIUar, OJOK, HaKJIOHHAS IIOCKOCTh. llpaBmio paBHOBecusi phIdara.
[Ipumenenne mpaBuia paBHOBeCHs phryara K OJOKy. «3oJjotoe mpaBwio» Mexanuku. KIIJ] mpocteix
MexaHn3MOB. [IpocTeie MexaHn3MBI B OBITY U TEXHHUKE.

Mexanndeckas 3Heprus. Kunetnueckass v moTeHIMa bHas dHeprus. [IpeBpamienue ogHOTO BUIa
MEXaHHYECKON PHEPTUU B APYTON. 3aKOH COXpAHEHUS YHEPTHH B MEXAHUKE.

JHemoncmpayuu.

1. IIpumeps! IPOCTHIX MEXaHU3MOB.

Jlabopamophuie pabomot u onvimel.

1. OnpenencHrie pabOTHI CHIIBI TPESHUS IIPU PABHOMEPHOM JIBUKCHUU TEJa [0 TOPU30HTAILHOM

TTOBEPXHOCTH.

2. MHccnenoBanme yCIIOBUY paBHOBECHS phIdara.

3. MUsmepenune KII/I HaKJIOHHOM IIOCKOCTH.

4. N 3ydeHue 3aKOHA COXPaHEHUS MEXaHUIECKOW IHEPTUHL.

8 KJIACC

Pa3pnen 6. TensioBble siBJIEHHS.

OCHOBHBIC TIOJIOKCHHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUH CTPOCHMS BemecTBa. Macca u
pa3Mepbl  aTOMOB M MOJIEKYJL. OneITel,  NOATBEPKIAIOIIUE  OCHOBHBIE  MOJIOKEHUS
MOJICKYISIPHOKUHETHIECKON TEOPHH.

Mogenmn TBEPAOTO, >KUIKOTO W Ta3000pa3HOTO COCTOSHHUUM BemecTBa. Kpucrammdeckue u
amop¢ubie Tena. OOBSCHEHHE CBOWCTB Ta30B, JKUAKOCTEH W TBEPABIX TEI HA OCHOBE ITOJIOKEHUI
MOJIEKYJISIPHO-KMHETUYECKON Teopur. CMaunBaHWE W KAMWUISAPHBIC SBJICHHS. 1eIJIOBOE pacHIMpeHue U
cKarue.

Temneparypa. CBsizb TeMmepaTypbl CO CKOPOCTBIO TEILIOBOTO JIBIKEHUS 4YacTUIl. BHyTpeHHss
sHeprus. CrocoObsl M3MEHEHHUs] BHYTPEHHEHW HSHEeprud: TeIuionepenadya M CoBeplleHrne padboThl. Bumbl
TEIUIONEePEeAaYn: TEIUIOMPOBOIHOCTD, KOHBEKIIUS, U3TyUEHHUE.

KomnmgecTBo TemoThl. Y aenpHas TEIIOEMKOCTh BellecTBa. 1ermiooOMeH 1 TEIUIOBOEe PaBHOBECHE.
VYpaBHeHue TerioBoro OanaHca. [lmaBieHuWe M OTBepJeBaHHE KPUCTAJUIMYECKUX BEIIECTB. Y ENbHAsS
temora twiaBieHus. [lapooOpasoBanue u koHumeHcamwms. Mcmapenuwe. Kunenwe. YienbHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHHUS OT aTMOC(EpPHOTOo JaBIICHHS.

BrnaxnHocts Bo3ayxa.

OHeprusi TOIUIMBA. Y ACNIbHAS TEIUIOTA CTOPAHUSL.

[punnumer pabotel TermoBeix apurarenei KIIJ TemnoBoro neuratens. TeruioBble ABUTAaTeNn W
3alUTa OKPYKaroIIei cpepbl.

3aKOH COXpaHEHUS U MPEBPAILICHUS SHEPTUU B TEIIOBBIX IPOIECCAX.

Hemoncmpayuu.

Habmonenre 6poyHOBCKOTO JBIKEHHS.

Haomonenue quddysuu.

Habmonenne ssBneHnii cMadnBaHUs M KalTWIUTSIPHBIX SBICHUM.

HaGuroieHre TermioBoro pacumpeHust Tell.

W3menenne naBieHns ra3a Ipyu U3MEHEHHH 00bEMa 1 HarpEBaHNUH WITH OXJIQKICHUH.
[IpaBuna usmMepeHus TeMIeparypsl.

Bunae! rermnonepenauu.

OxIak/IeHre PHU COBEPIICHUU PabOTEHI.

©ooN O~ LWNE

Harpeanue npu coBepinieHu# pab0OThl BHEIIIHUMU CHJIAMHU.
10 CpaBHeHHE TETIIOEMKOCTEH Pa3IMIHBIX BEIIECTB.

11. HaGmronenue KUIEHUs.

12. HaO:roeHure MOCTOSHCTBA TEMIICPATYPhI IIPH IUIABJICHHH.



13. Mozenu TeIuIOBBIX ABUTATEIIEH.

Jabopamopnuie pabomot u onvimel.

OnbITH IO OOHAPYKEHUIO ISUCTBUS CHII MOJICKYJISIPHOTO MPUTSHKEHUSL.

OnbITH IO BBIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHON COJIM WK caxapa.

OnBITH IO HAOJFOAEHUIO TETNIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U TBEPIBIX TeEIL.

OmnpeneneHue qaBiICHUs BO3AyXa B OaNIOHE HITIPUIIA.

OMBITHI, TEMOHCTPUPYIOIINE 3aBHCHMOCTD JABJICHUS BO31yXa OT €ro 00béMa M HarpeBaHUS

VT OXJIKICHHUS.

6. IlpoBepka THNOTE3bl  JIMHCWHOW  3aBUCHMMOCTH  JUIMHBI ~ CTOJIOMKA  YKHJKOCTH B
TEPMOMETPUIECKON TPyOKe OT TeMIepaTyphl.

7. Habmonenne n3MeHeHHs BHYyTPEHHEH SHEPTUH TeNa B Pe3yJIbTaTe TEIIONepeadd U padOoThI

arwdE

BHEITHHUX CHUIL

8. MHccrnenoBanue siBJIeHHS TEIUIOOOMEHA ITPH CMEITMBAHUY XOJIOTHON M TOPSTYE BOJIBL.

9. OmpeneneHre KOIUYECTBA TEIUIOTHI, MOJIYYSHHOT'O BOJOW TPHU TEINIOOOMEHE C HarpeThbiM

METAJUIMYECKUM LIHHIPOM.

10. Ompenenenue ynenbHON TEIIOEMKOCTH BELIECTBA.

11. HccnenoBanue mpouecca HCHapeHHsL.

12. Ompenenenne OTHOCUTENHHON BIaXXHOCTH BO3/yXa.

13. Omnpenenennie yaeabHON TETUIOTHI IUIABJICHUS JIbA.

Pazgen 7. DiiekTpuyecKkre 1 MATHUTHbIE SIBJICHHS.

OnekTpuzanus Tel. [[Ba poja 3IeKTpHIecKux 3apsimaoB. B3anMoeicTBue 3apssKeHHBIX Tel. 3aKOH
Kynona (3aBHCHMOCTb CHIIBI B3aMMOJEHCTBUS 3apsHKCHHBIX TEJ OT BEJIMYMHBI 3apsiiOoB M PACCTOSHHSA
MEXIY TelIaMHu).

OnexTpudeckoe mone. Hanpsk€HHOCTD 3nekTpudeckoro Mol [IpuHIMI  cyneprno3uiyn
3NEKTPUIECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkTpudeckux 3apsmoB. DJIEMEHTApHBIA 3JeKTpudeckuil 3apsn. CTpoeHue aroma.
[IpoBogHMKY U TUAIEKTPUKH. 3aKOH COXPaHEHHS 3JIEKTPHUUECKOTO 3apsiza.

OnexkTpudeckui TOK. Y CIOBHUs CYIIECTBOBAHMS 3JIEKTPUUECKOIO TOKA. VMICTOYHHMKU MOCTOSHHOTO
ToKa. JIeHCTBUS 3JEKTPUUYECKOrO TOKA (TEIJIOBOE, XUMHUYECKOE, MAarHUTHOE). DIEKTPUYECKHH TOK B
KHUJIKOCTSX U ra3ax.

OnexTtpuyeckass nenb. Cuma Toka. DiekTpudeckoe HampspkeHrne. CONMpOoTHBIEHHE MPOBOJIHUKA.
VYaenbHoe compoTuBieHHE BemiectBa. 3akoH Oma g yuyactka uenu. llocnenoBarensHoe U
napajuieIbHOE COSIMHEHUE TPOBOJHUKOB.

Pabota u MOmHOCTH 3NEKTpUUEcKOro Toka. 3akoH JIxoyms—JleHia. DieKTpuuecKue Henu |
MOTPEeOHUTENHN 3IEKTPUUECKON 3HEprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTtosiHHbIe MarHuThl. B3anmmozeiicTBHe NMOCTOSHHBIX MarHUTOB. MarauTtHoe nosie. MaruutHoe
rmoyie 3eMJIM U €ro 3Ha4deHue Il Ku3HU Ha 3emiie. OmbIT Dpcrena. MarHuTHOE MOJIe DICKTPHIECKOTO
Toka. [IpruMeHeHne 3/1eKTpOMarHuToB B TeXHUKE. [leficTBHe MarHUTHOTO MOJS HA IPOBOAHHUK C TOKOM.
OneKTpoABUraTesh MOCTOSHHOTO TOKa. Mcronb30Banue 31eKTpoABUraTeNeil B TEXHHUECKUX yCTPOHUCTBaxX
1 Ha TPAHCIIOPTE.

OmnbiTel Papanes. SABneHue anekTpoMarHuTHOW MHAYKLIMU. IIpaBuno JleHna. DnekrporeHepaTop.
CriocoObl NOJTy4eHHs 3JIEKTPUYECKOH SHEpruu. DJEKTPOCTAaHLUMHM Ha BO300HOBISIEMBIX HCTOYHHKAX
SHEPruu.

Hemoncmpayuu.

DNeKTpU3aIys Tell.

JIBa posia 3MEKTPUYECKUX 3apsI0B M B3aUMOACHCTBHUE 3apSHKEHHBIX TE.
YCeTpoUCTBO U IEHCTBHE IIEKTPOCKOIA.

OJeKTpOCTaTUUECKasi UHIYKLIUS.

3aKOH COXpaHEeHHs EKTPUUECKUX 3apAI0B.

[IpoBOIHUKY U AUATEKTPUKH.

ok wbdE



MogenupoBaHue CUIIOBBIX JIUHUN 3JIEKTPUUECKOTO MOJISL.
M cTOYHUKH TIOCTOSHHOI'O TOKA.
JelCcTBUS ANEKTPUYECKOTO TOKA.

. DNEKTPUYECKUN TOK B )KUIKOCTH.

. T"a3oBbIit pazpsi.

. I3amepenue cuibl TOKa aMIepMETPOM.

. VI3aMepenune 21eKTpIIecKOro HAMPSHKEHMS BOJTBTMETPOM.

. Peocrat u MarasuH conpoTUBICHUIL.

. BzaumopeiicTBre MOCTOSHHBIX MarHuTOB.

. MonenupoBaHie HEBO3MOKHOCTH Pa3/ICICHHS ITOJIFOCOB MarHNTA.
. MonenupoBaHie MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

. OmeIT Opcrena.

. MarnuTHOE€ 1noJie Toka. DNEeKTPOMArHHUT.

. JleiicTBME€ MarHUTHOTO TOJIA HA TPOBOJHUK C TOKOM.

. DNEeKTpOABUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue sBIEHUS 3IEKTPOMArHUTHON UHTYKIUH.

. OmpiTer Dapanes.

. 3aBUCUMOCTb HANPABJICHUSI HHAYKIIMOHHOTO TOKA OT YCIOBHM €r0 BOSHUKHOBEHUS.
. DJEeKTpOTreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnvie pabomsl u onvimol.

ouhkrwdE

9.

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnBITHI IO HAOIOJCHUIO STICKTPU3AINHI TEJT WHIAYKIMEH U TIPU CONPUKOCHOBEHHUH.
Hccnenosanne neHCTBUS 371EKTPUIECKOTO MOl HA POBOJHUKHU U AUIIIEKTPHKH.

COopka 1 mpoBepKa padOThI AJIEKTPUYECKOM I[EIH MOCTOSHHOTO TOKA.

W3mepenwne u perynnpoBaHue CHIIBI TOKA.

W3mepenue u perynmpoBaHue HANPSKCHUS.

WccnenoBanre 3aBUCMMOCTH CHJIBI TOKAa, MAYIIETO Yepe3 pe3UCTOp, OT COMPOTHBIICHHS
pe3ncTOopa U HAPSHKEHUS HA PE3UCTOPE.

OnBITEI, IEMOHCTPHUPYIOIUE 3aBUCUMOCTD JIEKTPUUYECKOTO CONPOTHUBIECHHS MPOBOJHUKA OT
€ro JUTHHBI, IO 11 TOMEPEYHOr0 CeUeHHs 1 MaTepuaa.

IIpoBepka mnpaBuia CIOXKEHHS HANPSKCHUM IMPU IMOCIEAOBAaTEIILHOM COEIMHEHWM JBYX
PE3UCTOPOB.

IIpoBepka npaBmiia A CUIIBI TOKA IIPY NApaJIEIbHOM COETMHEHHH PE3UCTOPOB.
Onpenenennie paboOTHI AIEKTPUIECKOTO TOKA, HAYILETO Yepe3 PE3UCTOP.

Onpenenenre MOIHOCTH 3JIEKTPHYECKOTO TOKA, BBIIEISIEMOH Ha pEe3UCTOpE.

HccnenoBanne 3aBUCUMOCTH CHUIIBI TOKA, MIIYILETO Yepe3 JIaMIIOUKy, OT HalpsKEHUs Ha HEM.
Ompeneneuue KI1/[ Harpesares.

WccnenoBanne MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSHHBIX MAarHUTOB.

W3ydeHre MarHuTHOTO MOJISI MOCTOSIHHBIX MarHUTOB MPH UX 00BETWHEHUH U pa3eiIeHUH.
Hccnenosanne nefCTBUSA SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIKY.

OnbITEl, JEMOHCTPUPYIOIINE 3aBUCHMOCTb CHJIBI B3aUMOJEHCTBHMA KAaTyIIKHM C TOKOM U
Mar"ura OT CHJIbI TOKa M HallpaBJICHHS TOKA B KaTYyIIKE.

N3ydeHne nelcTBUSA MarHUTHOTO MOJIS HA TPOBOJHUK C TOKOM.

Konctpynposanue u nzyuerue padboThbl JICKTPOABUI ATEIL.

Namepenune KI1/] anexTponBUraTeabHON YCTaHOBKH.

OMnBITHI IO UCCIIEOBAHUIO SBICHUS AIEKTPOMArHUTHOM MHAYKLIMHU: CCIeI0BaHIE N3MEHEHU I
3HAYEHMSI U HAlpaBJIeHNU WHAYKIIMOHHOTO TOKA.

9 KJIACC

Pasngen 8. Mexann4yeckue sABJICHHA.



Mexanuueckoe naBwxkeHue. MarepuanpHas Touka. Cucrema otrcuéra. OTHOCUTEIBLHOCTH
MEXAaHMYECKOTO ABWXKEHUA. PaBHOMEPHOE MPAMOJIMHENHOE IBM>KeHUE. HepaBHOMEPHOE MPSIMOIIMHENTHOE
nerkenne. CpeqHsisi © MTHOBEHHAsI CKOPOCTh Tejla ITPH HEPaBHOMEPHOM JIBHKCHHU.

Yckopenue. PaBHOyckopeHHOe mpsMosinHeliHOe JBwkeHue. CBoOomHoe mnaneHue. OTBITHI
Tlamunest.

PaBHOMEpHOE nBIXKEHME 1O OKpY)HOCTH. [lepron u wacrora oOpamieHus. JInueitHas u yrioBas
ckopoctu. LleHTpocTpeMuTensHOE YCKOPCHHE.

IlepBeiii 3akoH HreloToHa. Btopoii 3akoH Hprorona. Tperuit 3akoH Herotona. Ilpuniun
CYNEPIIO3ULIUU CUIL.

Cuna ympyroctu. 3akoH ['yka. Cuia TpeHHs: CHIa TPEHHS CKOJNBKCHHS, CHJIA TPEHUS IOKOS,
IpYTUE BUABI TPEHUS.

Cuia TSDKECTH U 3aKOH BCEMUPHOTO TATOTCHHS. YCKOpPEHHE CBOOOTHOrO majeHus. J[BrkeHHe
mwraneT Bokpyr Coxana. [lepBas kocmudeckas ckopocTb. HeBecoMOCTh M Teperpy3Ki.

PaBHOBecue marepuanbHON TOYKH. AOCOMIOTHO TBEpHOEe Tenmo. PaBHOBecume TBEpMOro TEema ¢
3aKpEIIEHHON OChIO BpalieHus. MoMeHT cuibl. LIeHTp TsxecTH.

Nvmnoynec Tena. V3MeHenue wummyiabsca. HMIynbc cuibl. 3aKOH COXpPaHEHUS HMITYJbCA.
PeakTuBHOE NBIXEHHUE.

Mexanuveckast paboTa U MOIIHOCTb. PaboTa cuit TspkecTH, ynpyroctd, Tperus. CBsi3b SHEPTUU U
paboTsl. [loTeHnansHas SHEPTHUs Tena, MOJHATOTO HaJI TOBEPXHOCTHIO 3eMud. [loTeHnmanbpHas sHeprus
ckartod mnpykuHbl. KuHerumueckas sHeprusa. TeopeMa O KUHETHYECKOH HHEPruu. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPIUU.

Hemoncmpayuu.

1. HalGmromenre MEXaHUYECKOTO JBIDKEHUS Tella OTHOCUTEIBHO Pa3HBIX TSN OTCUETA.

2. CpaBHeHHe TyTeH U TPAEKTOPHI ABIKEHUS OJHOTO M TOTO e Tela OTHOCHTENBHO Pa3HBIX Tel

OTcuéra.

3. MH3mMepeHue CKOPOCTH M YCKOPEHHS IPSIMOTMHEHHOTO JIBHKEHHUS.

4. HccnenoBaHne NMPU3HAKOB PaBHOYCKOPEHHOTO JIBIKEHUS.

5. Habmronenue IBIKEHUS Tea IO OKPY>KHOCTH.

6. HabmoneHne MexaHUYeCKHX SBJICHUH, MPOUCXOAIINX B cucTeMe otcuéra « Tenexkay npu eé

PaBHOMEPHOM U YCKOPEHHOM JBM)KCHUHM OTHOCUTEIHLHO KaOMHETa (PU3UKH.
7. 3aBHCHMOCTb YCKOPEHHMS Tella OT MACCHI Tela U ACHCTBYIONIEH Ha HETO CHIIBL
8. HaOmoneHne paBeHCTBA CHJI IPU B3aUMOICHCTBUY TEIL.
9. V3MeHeHHe Beca Tella PU YCKOPSHHOM JIBUKCHUH.
10. Ilepenaua uMITysIbCa MPU B3aUMOCHCTBUU TEIL.
11. IIpeobpazoBaHus YSHEPTHH NIPU B3AUMOICHCTBUH TEIL.
12. CoxpaHeHue UMITyJIbCa TIPH HEYTIPYTOM B3aHMOJISHCTBUH.
13. CoxpaHeHre UMITyJIbCa TIPU a0COTIOTHO YIPYTOM B3aUMOICHCTBHU.
14. HabnroneHne peaKTHBHOTO JBMYKCHUS.
15. CoxpaHeHue MEXaHHMYECKOM YHEPTHH IIPU CBOOOTHOM Ta JICHHH.
16. CoxpaHeHre MEXaHUIECKOW DHEPTUY TP JBIDKEHHHU TeJa 10| ICHCTBUEM TPYKHUHBIL.
Jlabopamopnvie pabomsl u onvimol.
1. KoHcTpyupoBaHue TpakTa I pa3roHa W JATbHEHINIET0 PaBHOMEPHOTO IBHKCHHS IIaphKa
WJIH TEJICKKH.

2. OmnpeneneHue cpeHed CKOPOCTH CKOJIBLKECHUS OpyCcKa WM JIBHKCHUS IIAPUKA 110 HAKIIOHHOU
TJIOCKOCTH.

3. OmnpeneneHue yCKOPEHUs TeNNa MPU paBHOYCKOPSHHOM JIBUYKCHUH 110 HAKJIOHHOM TIOCKOCTH.

4. VccrenoBaHWe 3aBHCHMOCTH IIyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM MIBWKCHHH 0€3
HayajlbHON CKOPOCTH.



5. TIpoBepka THIIOTE3bI: €CIH MPU PABHOYCKOPEHHOM JBIDKCHHH 0€3 HaYaJbHOM CKOPOCTH MYyTH
OTHOCATCA KaK pAan HEUETHBIX YUCCII, TO COOTBCTCTBYIOIIUEC TIIPOMEKYTKU BpPEMCHHU
OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHSI OT CHUIIBI HOPMAJTBHOTO JIABJICHUSL.
Ompenencaue K03GGUITHEHTA TPEHUSI CKOTBKCHHSL.

OmnpeneneHune KECTKOCTHU MPYKUHBL.

Omnpenenennie pabOTHI CHITBI TPEHHUS TIPY PABHOMEPHOM JIBHKEHUH TeJIa 10 TOPU30HTATEHON
TTOBEPXHOCTH.
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10. Onpenenenne  pabOTBl CHIIBI  YNPYrOCTH MpU  TMOABEME Tpy3a C UCIOJIb30BAaHHUEM
HETOABIKHOTO U MOABIKHOTO GJIOKOB.

11. M3ydeHue 3aKk0Ha COXpaHEHHsI YHEPTHH.

Paznen 9. MexaHnueckue KoJie0aHUs U BOJHBI.

KonebatensHoe nBwkeHne. OCHOBHBIE XapaKTEPUCTHUKW KOJICOAHWH: TIEPHUOM, YacToTa,
amIiuTyga. Maremarndeckuii 1 Npy>KUHHBIA MasTHuUKU. [IpeBpaienne sHeprun Hpu KojeOaTeIbHOM
JIBIDKEHHH.

3aryxarome koneOanus. BpiHyxIeHHble KoJeOanusi. Pe3zonanc. MexaHWMYecKHe BOJIHBI.
CaolicTBa MexaHW4YeCKHMX BOJH. [IpofonbpHBIE W MOmNepedHble BONHBI. J[TMHA BONHBI M CKOPOCTH €€
pacmnpocTpaHeHus. MexaHHYeCKue BOJIHBI B TBEPIOM Telle, CEHCMUYECKHE BOITHBIL.

3Byk. ' poMKOCTB 3ByKa 1 BeIcoTa ToHA. OTpakeHHe 3ByKa. IHPpa3ByK U yJIbTpa3ByK.

Jemoncmpayuu.

Habmonenne xonebanmii TeN MO IEHCTBHEM CHITBI TSXKECTH U CHJIBI YIIPYTOCTH.

Habmonenne konebanmii rpy3a Ha HUTH U Ha TIPY>KUHE.

Hab0uroieHre BEIHYKICHHBIX KOJICOAHUH U pe30HaHca.

PacnipocTpanenre mpoA0apHBIX U MMOTIEPEYHBIX BOJIH (HA MOJIENH).

Habmonenre 3aBHCHMOCTH BBICOTHI 3BYKa OT YaCTOTHL.

AKyCTHYECKHUI pe30HaHC.

Jlabopamopnvie pabomsl u onvimol.

1. OmnpeneneHre 9acTOTHI ¥ IEpHO/Ia KOJIEOAHNH MaTEMaTHYECKOTO MasTHHUKA.

2. OmpeneneHre 9acTOTHI U Ieproaa KOJICOAHMA TIPYKUHHOTO MasSTHHKA.

3. HccnepoBanue 3aBUCHMOCTH TEproJia KOJeOaHWH MOABEHICEHHOTO K HUTH Tpy3a OT AJIMHBI
HUTH.

ouhkrwdE

4. HccnenoBaHre 3aBUCUMOCTH IepHOa KOJIeOaHHA MPYKHHHOTO MAasgTHUKA OT MacChl TPy3a.
5. TlpoBepka HE3aBHCHMOCTH IEpHOJa KOJICOaHMH TIpy3a, MOABEIICHHOIO K HUTH, OT MAacChl
rpysa.
6. OmnbITH, AEMOHCTPUPYIOIIHME 3aBUCHMOCTh TepHOAa KOJIeOaHWH NPY>KUHHOTO MasTHUKA OT
Macchl Tpy3a U KECTKOCTH MPYKHIHBI.
7. V3MmepeHue yCKOpeHHUs! CBOOOIHOTO MafCHUsL.
Paznen 10. DiekTpoMarHuTHOE M0JIe U 3JI€KTPOMATHUTHBIE BOJTHBI.
DNEeKTPOMarHuTHOE TMoJie. ODIIEKTPOMAarHUTHBIE BOJHBL. (CBONCTBAa AIIEKTPOMArHUTHBIX BOJH.
IMxana QJICKTPOMArdMTHBIX BOJIH. WUcnonb3oBanue QJICKTPOMArHMTHBIX BOJIH AJIA COTOBOM CBSI3H.
DnekTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoHOBBIE CBOIICTBA CBETA.
Hemoncmpayuu.
1. CsaoiicTBa >IEKTPOMArHATHBIX BOJIH.
2. BonHOBBIC CBOICTBA CBETA.
Jlabopamopnuie pabomot u onvimel.
1. H3yueHue CBOMCTB JIEKTPOMATHUTHBIX BOJH C TIOMOIIBI0 MOOWIIEHOTO Tene(oHa.
Pa3nen 11. CBeToBbBIE SIBJIEHUS.
JlyueBas Mmonenb cBera. Mictounnku cBera. [IpssMonmmHeiHOE paclipocTpaHeHHE CBETa. 3aTMEHUS
Comnnra u Jlynsl. Otpaxenue ceta. [lmockoe 3epkano. 3aKoH OTpa)KEHUs CBETA.



HpeHOMHeHI/Ie cBeTa. 3aKOH MIpeIIOMJICHUA CBCTA. IlonHoe BHYTPCHHEC OTPAXKCHUC CBCTA.
Hcnonp30Banne mOIHOTO BHYTPCHHET'O OTPAXKCHHA B OIITUYCCKUX CBETOBOAAX.

JIunza. XOZ[ nyqeﬁ B JH3e. OnTHdeckas cucreMa q)OToannapaTa, MUKPOCKOIIa U TCJICCKOIIa. I'nas

KaK OINTHYECKas cUcTeMa. biM30pykocTh U JaTbHO30PKOCTb.

Paznoxenme Oemoro cBera B crmekTp. OmbiTel HpioToHa. CroskeHHE CHEKTPATbHBIX ITBETOB.
Hucnepcus ceera.

Hemoncmpayuu.
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[IpsiMonuHENHOE pacpOCTpaHEHHE CBETA.

OTtpaxkeHue cBeTa.

[Tomydenne n300paxxeHNH B MIIOCKOM, BOTHYTOM U BBITIYKIIOM 3€pKajiax.
[Ipenomnenue cBera.

OnTHyecKuil CBETOBO/I.

Xopx ay4er B coOOMparomiei JIMH3e.

XoJ ayyen B paccerBarollel JIMH3eE.

[Tomydenne n300pakeHNH C TOMOIIIBIO JIFH3.

[punnun nevicteus GoToanmnapara, MUKPOCKOIA U TEJIECKOTIA.

10 Mopens rinaza.

11. PaznoxeHue 0enoro cBera B CHEKTD.

12. Tlomyuenune Georo cBeTa MpH CIOKEHUN CBETA Pa3HBIX IIBETOB.
Jlabopamopniuie padbomut u onvimel.

1.
2.
3.

4,
5.
6
7.

HccnenoBanne 3aBUCUMOCTH yTJla OTPAXKEHHUS CBETOBOTO JIyda OT YIJIa MaeHus.

W3yuenne xapakTepucTUK N300paXEeHHUs IPEAMETa B INIOCKOM 3€pKaJle.

HccnenoBanne 3aBUCUMOCTH YTIJIa PEIOMIIEHHUS CBETOBOTO JIy4ya OT YIJIa MaeHHs Ha TpaHHLIe
«BO3TYX—CTEKJIIO».

[Hony4yenue n3o0pakeHui ¢ MOMOIIBIO COOMPAIOLIEH JTUH3BI.

Onpenenennie GOKYCHOTO PACCTOSHHS M ONITHYECKOW CHIIBI COOMPAIOIIeH INH3HI.

OmnBITHI 110 PA3JIOKEHUIO OEIOTO CBETA B CIIEKTP.

OMBITHI IO BOCTIPUSATHIO IIBETA MPEIMETOB MPH UX HAOIIOJACHUH Yepe3 IBETOBbIC (DUIBTPHIL.

Pasnen 12. KBanToBbIE SIBJICHUS.
Omneitel Pesepdopna m mnmanerapHast Monens aroma. Mopens aroma bopa. Hcmyckanue n
rorjonieHne ceera atoMoM. KBaHTel. JInHeH4aTbie CIEKTPBI.

PagnoaktuBHOCTh. Aunbga, Oeta- n ramma-uzinydeHus. CtpoeHue atoMHoro siapa. HykinoHHas

MoeNb aTOMHOTO sAfapa. M3otonsl. PagnoaktusHbie npeBpareHus. [lepuoa monypacmnana aTOMHBIX SIEP.
Snepupie peakmmu. 3aKOHBI COXPAHEHHS 3apsIOBOIO W MAacCOBOTO YHCEN. ODHEPTUsS CBS3H

AaTOMHBIX SACP. CBs13p Maccel u OHCPTHU. PCaKLII/II/I CHUHTEC3a W ACJICHUA SACP. Hcrounuku OHCPTHUHU

ComHia 1 3BE31.

S nepHas sHepreTuka. J[elcTBUs paAUOaKTUBHBIX U3yYEHUIN HA dKUBbIE OPraHU3MBL.

Hemoncmpayuu.

1. CrekTpbl H3My4YEeHUS U NOTJIOMICHHUS.

2. CHexTpsl pa3IHYHBIX Ta30B.

3. CnexTp Bomopona.

4. HaOmoneHue TpekoB B kKamepe Buibcona.

5. Pabora cuérunka HOHU3UPYIOMINX U3ITyIECHHA.

6. Perucrpanus n3nydeHus NPUPOAHBIX MUHEPAJIOB U MPOILYKTOB.

Jlabopamopnuie pabomot u onvimel.

1. HaGmoseHue CIUTONIHBIX U JIMHEWYaThIX CIICKTPOB M3Ty4CHUSL.

2. HccrnemoBaHWe TpPEKOB: M3MEPEHHE OJHEPTUM YaCTHIBl 10 TOPMO3HOMY TyTu (IO
¢dororpadusm).

3. H3mepeHue paauoakTUBHOTO (oOHA.

IloBTOPHUTETHHO-00001AIOIINIT MOTYJIb.



[ToBTOpUTENHHO-0000MIAOINIT MOAYNb TpeAHAa3HaueH [UIs CHUCTeMAaTH3alluid W 00O0OIIeHUs
MPEIMETHOTO COJEpKaHUS M ONbITa JESITEIbHOCTH, NMPHOOPETEHHOTO NpPH HM3YYEHHH BCEro Kypca
(m3ukm, a TakXke Ui TOATOTOBKHM K OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMeHy 1o (HU3WKe i
o0yyJaromuxcsi, BBIOPaBIIMX 3TOT YY€OHBIH MpEAMET.

[Ipu m3yueHWH AAHHOTO MOJIYJS PEaJH3YIOTCS W CHCTEMATHU3UPYIOTCS BUABI JIESATEIHHOCTH, Ha
OCHOBE KOTOPBIX OOecreunBaeTcs JOCTIKEHHE TMPEIMETHBIX M METalpeJMETHBIX IUIAHUPYEMBIX
pe3yabpTaToB 00y4eHUs, HOPMUPYETCsl eCTECTBEHHOHAYYHAsI TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB
WCCIICZIOBAHUS SIBICHUH TPUPOJABI U TEXHHUKH, OBIIAJICHUE YMEHHUSAMH OOBSICHATH (U3NYECKHE SIBICHUS,
MPUMEHSS OJTy4YeHHBIE 3HaHU, PelIaTh 3a/1a4M, B TOM YHCJIEe KAUeCTBEHHBIE H DKCIIEPUMEHTAIbHBIE.

[MpuHIMITHAEHO JIESITEIBHOCTHBIN XapakTep JaHHOTO pasJieNa peannudyercs 3a c4ET TOro, 4to
oOyyaromyecs: BRIIOJTHAIOT 3a1aHHS, B KOTOPBIX UM TPeJIaraeTcs:

Ha OCHOBE IOJYYCHHBIX 3HAHUI paclio3HaBaTh W HAYYHO OOBSACHATH (DUIUUECKHE SIBJICHUS B
OKpYKarollel Mpupo/ie U MOBCETHEBHOM KU3HU;

HCIIOJIb30BaTh HAyYHbIE METO/Ibl NCCIEA0OBaHU (PU3MUECKHUX SBICHHUH, B TOM YHUCIE [Tl IPOBEPKH
TUIIOTE3 U MOJTyYSHUs] TEOPETHICCKHUX BBIBOJIOB;

OOBSICHATH Hay4YHBIE OCHOBHI HanOoOJee BaKHBIX JOCTIDKEHHI COBpEMEHHBIX TEXHOJIOTHH, HampuMmep,
MPAaKTUYECKOTO HMCIIOIBb30BAHUS PA3IMYHBIX MCTOYHHUKOB DHEPTrHM Ha OCHOBE 3aKOHA NpEBpAIICHUS U
COXPaHEHUsI BCEX M3BECTHBIX BHJOB SHEPTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBLIEI'O OBPA3OBAHUA

Uzyuenne ¢QU3MKM Ha YpPOBHE OCHOBHOTO OOINEro oOpa3oBaHMs HANpaBJIEHO Ha JOCTHXKEHUE
JMYHOCTHBIX, METAIIPEAMETHBIX U MIPEAMETHBIX 00pa30BaTeNbHbIX PE3yIbTaTOB.

B pesynbrare nzyueHus ¢GU3MKH Ha YpOBHE OCHOBHOTO oOmiero oOpazoBaHMs y 0Oydaromierocs
OyayT cOPMHUPOBAHBI CIIEYIOIIIE TMIHOCTHBIC PE3YJIbTAThI B HACTH:
1) naTPpHOTHYECKOT0 BOCIIMTAHMSI:
0 nposiBIIeHHE UHTEpEca K HCTOPHU U COBPEMEHHOMY COCTOSIHHIO POCCHICKOM (PU3NIECKOH HAYKH;
[J IEeHHOCTHOE OTHOIIEHHE K JOCT)KEHUSIM POCCUHCKUX YUEHBIX -(DU3HKOB;
2) rpaKIaHCKOT0 H TYXOBHO-HPABCTBEHHOT' 0 BOCIIMTAHMS:
[J rOTOBHOCTh K aKTUBHOMY y4YacTHIO B OOCYXIEHHMU OOIIECTBEHHO 3HAYMMBIX M 3THYECKUX NPOOJIEeM,
CBSI3aHHBIX C [IPAKTUYECKUM IIPUMEHEHUEM AOCTHXEHUH pr3nku;
[J oco3HaHME BaXKHOCTH MOPATbHO-ITHYECKUX IIPUHITUIIOB B AEATENbHOCTH yUEHOTO;
3) 3cTeTH4YeCKOT0 BOCIIUTAHUSA:
0 BOCHIPUSITHE ICTETHYECKUX KadecTB (DPM3NYECKON HayKu: €€ TapMOHHUYHOTO TIOCTPOEHHS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;
4) HIeHHOCTH HAYYHOT0 NMO3HAHMS:
[0 oco3HaHME LEHHOCTH (QU3MYECKONH HAayKH KaK MOIIHOIO HHCTPYMEHTa IIO3HAHUS MHpa, OCHOBBI
Ppa3BUTHS TEXHOJIOTH, BAXKHENUIIEH COCTABIISIOIIEH KyJIbTYPHI;
[ pa3BuTHE HAyYHOH JTT0003HATEIHFHOCTH, HHTEPECa K UCCIICTOBATEIbCKOM IS TEIILHOCTH;
5) opmupoBanusi KYJbTYPbI 310POBbSI H IMOIMOHAIBLHOI0 (J1ArONOJIY s :
[J oco3HaHKe IIEHHOCTH 0e30macHoro 00pa3a *KM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHpPE, BAXKHOCTH
npaBwil 0€30IIaCHOTO IIOBEAEHHMS Ha TPAHCIOPTE, Ha JOPOrax, C D3JEKTPUYECKMM U TEIJIOBBIM
000pyZIOBaHHEM B JOMAIIHUX YCIOBHSIX;
U chopmupoBaHHOCTH HaBbIKa pedIeKcHH, IPU3HAHKE CBOETO MpaBa Ha OMHMOKY U TaKoTO e IMpaBa y
JIpPYroro 4ejioBeKa;
6) TPyA10BOr0 BOCIIHTAHMS:
U axTMBHOE ydYacTHE B peIIEHHHM NPaKTHYECKHX 3amad (B paMKax CceMbH, 0Opa3oBaTenbHON
OpraHu3alyy, Topoja, Kpas) TEXHOJOTMYECKOH W COUMAILHOW HaNpaBIEHHOCTH, TPEOYIOUIMX B TOM
ymcie U GU3NIECKUX 3HAHUI;
U mHTEpEeC K MPAKTUIECKOMY M3YUEHHIO Mpodeccuii, CBI3aHHBIX ¢ (PU3HUKOIL;
7) KOJIOTHYECKOT0 BOCIUTAHHUS
[0 opueHTanusi Ha NpUMEHEHHE (U3MUECKMX 3HAHUU Uil pelleHHs 3aJad B 00JlacTH OKpyKaromen
Cpelbl, TNIAHUPOBAHMS MTOCTYIIKOB M OIICHKH WX BO3MOXHBIX MOCTIEICTBUI JUIsI OKPYXKAIOIIEeH CPebl;
[ oco3HaHue 1J100aJIBHOTO XapakTepa 3KOJIOTMIECKUX IPOOIeM U IyTeH X peLeHuS;
8) amanTanuu K M3MEHSIOIMMMCS YCJIOBHSIM COLUAJILHON M PUPOIHOM Cpeabl:
[1 moTpeOHOCTH BO B3aUMOACHCTBHM TPH BBHIMOJHEHWW HCCICAOBAHMA M MPOEKTOB (HU3MUECKON
HaNpaBJIEHHOCTH, OTKPBITOCTb ONBITY U 3HAHUSIM JPYIHX;
U moBBIIEHNE YPOBHA CBOEH KOMIIETEHTHOCTH 4€pPe3 IPAKTUIECKYIO JEATENbHOCTB;
[ moTpeOHOCTH B (OPMHPOBAHMM HOBBIX 3HAHWH, B TOM 4YHCIE (OPMYIUPOBATH UJEH, MOHATHA,
THIIOTE3bI 0 Pr3nUYecKnX 00BEKTaX U SIBICHUSX;
U oco3Hanue Ae@UIIUTOB COOCTBEHHBIX 3HAHMI U KOMIIETCHTHOCTEH B 001aCTH (DU3HKU;
U ruiaHMpOBaHME CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PU3UUECKUX 3HAHUM;
[J cTpemiieHHe aHAJIM3MPOBATh W BBISBIATH B3aMMOCBSI3W HPUPOJBI, OOIIECTBA M SKOHOMHKH, B TOM
YHCIIE C CTI0Ib30BaHNEM (PU3HYECKUX 3HAHUM;
U omeHKka CBOMX ACWCTBUI C y4ETOM BIUSHHUS Ha OKPYKAIOIIYIO CPENy, BOSMOXHBIX TNIOOATbHBIX
TOCJIEICTBHIA.

METAINIPEAMETHBIE PE3YJIBTATBI



B pesynbrare ocBoeHHs Mporpammbl 1Mo (U3UKE HA YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHHS Y
oOyuarorierocs OyayT chopMHpPOBaHEI MeTampeaIMeTHbIe Pe3yJIbTaThl, BKIIOYAONINE TO3HABATEIbHbIC
YHUBEpCaNbHbIE yueOHble JEHCTBUS, KOMMYHHKATHBHBIE yHUBEpCAIbHBIE YyUeOHbBIC JEHCTBHS,

PeryIATUBHBIE YHUBEPCAbHBIC yaeOHbIE IEHCTBHSL.

Ilo3naBaTe/ibHBIC YHHBEPCAJbHBIC Y4eOHbIE 1eHCTBUS

Ba3oBble JJornueckue AeiicTBUA:

BBISIBIIATH M XapaKTEPH30BATh CYIIECTBEHHBIE IPH3HAKH OOBEKTOB (SBJICHUN);

YCTaHABJIMBATh CYNIECTBEHHBIN INpPHU3HAK KiIacCH(UKAIMU, OCHOBAaHMS JUIA OOOOWICHUS W
CpaBHEHUS;

BBISBISITH 3aKOHOMEPHOCTH W NPOTHUBOPEYMS B paccMaTpuBaeMbIX (pakTax, IaHHBIX H
HaOJIOICHHUSX, OTHOCAIINXCS K (PUIUUECKHIM SIBJICHUSIM;

BBISBIISITH IPUUMHHO-CIICICTBEHHBIE CBS3U MPH M3YYECHUH (HU3NUECKUX SBJICHUN U MPOLECCOB,
JIe7aTh BBIBOJBI C HCIOJIB30BAHMEM JACAYKTHBHBIX W HWHIYKTHBHBIX YMO3AKJIIOYEHHH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3SX (PU3NUECKUX BEITMUMH;

CaMOCTOSITEIbHO BbIOMpaTh C€HOCOO pemieHus yueOHOH (¢u3mueckoil 3amaun (cpaBHEHHE
HECKOJIbKMX BapHMaHTOB PEILIeHHs, BEIOOp HambOosiee MOAXOASIIETO C YIETOM CaMOCTOSITETIHHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTeabCKHeE A€iiCTBUA.

MCIIOJIb30BaTh BOMPOCHI KaK MCCIICI0BATCILCKUH HHCTPYMEHT TIO3HAHMS,

NPOBOJUTH TI0 CAMOCTOSATENLHO COCTABJICHHOMY IUIAHY OIBIT, HECIOXKHBIN (u3ndeckuit
9KCTIIEPUMEHT, HEOOJBIIOE CCIIe0BaHHE (PUIUUECKOTO SBICHHS,

OIICHWBATh HAa MPUMEHHMOCTh M JIOCTOBEPHOCTh WH(MOPMAIUIO, TOJYYCHHYIO B XOJE
WCCIICIOBAHUS WJIH DKCIICPUMEHTA;

CaMOCTOSITEIbHO (HOPMYJIUPOBATH OOOOIIEHUS M BBIBOJABI 10 pe3yJbTaTaM MPOBEIEHHOTO
HaAOJIOICHHS, OTIBITA, UCCIICIOBAHUS;

MPOTHO3MPOBaTh BO3MOXKHOE JallbHelIIee pa3BUTHE (PU3MUYSCKHX TIPOILECCOB, & TaKKe
BBIJIBUTaTh MPEIOJOKEHHUSI 00 UX Pa3BUTHUU B HOBBIX YCIOBUSAX M KOHTCKCTAaX.

Pa6orta ¢ undopmanueii:

NPUMEHSTh pa3IHYHbIE METOJIbI, HHCTPYMEHTHI M 3alpochl PU MOUCKE U 0TOOpe MHpOopMau
WM JaHHBIX C y4ETOM MPEUI0KEHHOHN yueOHOM (pu3nueckoi 3a1aqu;

aHAJIM3MPOBATh, CUCTEMATH3NPOBATh U MHTEPIPETHPOBATh MH(POPMALIHUIO PA3IUIHBIX BUIOB U
(bopMm mpeacTaBICHUS;

CaMOCTOSITEIBHO ~ BBIOMpaTh ONTUMalbHYIO (opMy mpeacTaBleHHs HHPOPMALUH U
WLTIOCTPUPOBATh PEIIaeMble 33Jaul HECJIOKHBIMU CXEMaMHU, JUarpaMMaMiy, HHOM rpaduKoi 1
MX KOMOMHALMSIMU.

KOMMyHI/IKaTI/IBHBIe YHuBEpCaJabHbIC yqeﬁnl,le IIEﬁCTBHH:

B X0Jie¢ O0CYXIeHHsI y4eOHOrO MaTepualia, pe3yJbTaToB Ja0OpaTOPHBIX PadOT M TIPOCKTOB
3a/1aBaTh BOMNPOCHI IO CYIIECTBY 0OCYKJaeMOW TeMBI M BBICKA3bIBATh HJICH, HAIICIICHHBIE Ha
pellIeHue 3a/1a4M U NOJIep KaHue 0aroxenaTeaIbHOCTH OOIIeHUS;

COTIOCTABIISITh CBOU CYXACHUS C CYXIECHUSMHU APYTUX YYaCTHHKOB JHANIOTa, OOHAPYKUBATh
pa3Inyuue U CXOACTBO MO3UIIMA;

BbIpaXaTb CBOIO TOYKY 3PCHUA B YCTHBIX U MMCbMCHHBIX TCKCTAX;

MyOJIMYHO TIPENCTABIATh PE3YyJbTAaThl BBHIMOJHEHHOTO (M3MYECKOTO OMBITa (PKCIEPUMEHTA,
WCCIICIOBAHUS, TIPOCKTA);

MOHUMAaTh W WCIOJb30BaTh MPEHMYIIECTBA KOMAaHIHOW W WHIUBUAYAIBHON pabOTHl Tpu
peIeHnr KOHKPETHOH (hHU3HIeCKOi TIPpOOIeMET;



MPUHUMATH [EJTH COBMECTHOH NESTEILHOCTH, OPTaHU30BBIBATh ACHCTBHS MO €€ JOCTIKEHUIO:
pactpenensaTh poiu, oOCYXHaTh MPOIECCHl W Pe3yIbTaTbl COBMECTHOH paboThl, 0000ImaTh
MHEHHS HECKOJIBKUX JIOACH;

BEITIONHATH CBOKO YacTh pabOTHI, JOCTHras KadyeCTBEHHOTO pe3ylbTara II0 CBOEMY
HaIPaBJICHUIO ¥ KOOPIAUHHUPYS CBOU JECHCTBUSA C JPYTUMH YJICHAME KOMaHIbI;

OIICHMBATh KAadeCTBO CBOETO BKJAJa B OOMIMIA NPOAYKT 1O KPHUTEPHUSIM, CaMOCTOSTEIBHO
c(hopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBHSI.

PeryasiTuBHbIC YHHBepcaJbHbIe y4eOHbIE JeliCTBUSA

Camoopranusaumus:

BBISBJIATH TMPOOJIEMbl B JKM3HEHHBIX W YYEOHBIX CUTyalusX, TPEOYIOIIUX JUIs pEIICHUS
(bM3UYeCKNX 3HAHWH;

OPUCHTUPOBATHCA B PA3JIMYHBIX NMOAXOAAX MPUHATHA pCIHCHI/Iﬁ (I/IHILI/IBI/II[yaHI)HOC, IMPUHATUC
pelleHuUs B TPYIINE, MIPUHATHE PEUICHUH TPYIION);

CaMOCTOSITCJIPHO  COCTAaBJIATh AITOPUTM  pEIICHUS (PU3UYECKOH 3aJa4yd  WIM  IUIaHa
HCCNICIOBAHUSI C Y4ETOM HMCIONIUXCS PECYpCOB W COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEeHTUpPOBaTh MpeAJiaracéMble BApUaHThI PELICHU;

JIeNIaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOLHOHAIbHbII MHTEJUIEKT:

JlaBaTh aJcKBaTHYIO OLICHKY CUTYallHX 1 IIpeJIaraTh IIaH €€ H3MEHEHNUS;

OOBSICHATh TPUYWHBI JOCTIDKCHUS (HEOOCTHIKEHHS) pPEe3YIbTaTOB [IESATEIbHOCTH, JAaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B JEATCIHHOCTh (B TOM YHCIE B XOJ BBIIOJHEHUS (UIUUECKOTO
WCCIICNOBAHUSl WIN IPOEKTa) HA OCHOBE HOBBIX OOCTOSITETIHCTB, M3MEHMBLIMXCS CHUTYalLlUH,
YCTAHOBJICHHBIX OIIUOOK, BO3HHUKILIUX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LICJIU U YCIOBUSM;

CTaBUTH ce0s HAa MECTO APYroro 4ejioBeKa B XOJ€ CIopa WM JUCKYCCHUU Ha HAy4HYIO TEMY,
IIOHUMAaTh MOTHBBI, HAMEPEHHUS U JIOTUKY APYTOro;

MpU3HABaTh CBOE MPaBO Ha OMMOKY NPH pelieHnH (PU3NIECKUX 3a]a4 WK B YTBEPKACHUSIX HA
Hay4YHBIE TEMBI H TAKOE XKE MPaBoO JPyToro.

HNPEAMETHBIE PE3YJIBTATDI

K xoHIy oOy4ueHus B 7 Kjacce IpeIMETHBIE pe3yIbTaThl HA 0A30BOM ypOBHE JOJDKHBI OTPaKaTh
c(hOPMHUPOBAHHOCTH ¥ OOYUAFOIINXCSI YMEHHMN

UCIIOJNIb30BATh TOHITHS: (PU3MYECKHE M XWMUYECKHE SIBICHUS, HAOJIOJICHUE, DKCIICPHMEHT,
MO/JIeINTb, TUTIOTE3a, SAMHHUIIBI (U3MYCCKUX BEIIUMYHMH, aTOM, MOJICKYJa, arperaTHbIe COCTOSHHS
BemiecTBa (TBEpHOE, JKHIKOE, Ta3000pa3HOE), MEXaHWYeCKOoe MABIKEHHE (paBHOMEpPHOE,
HepaBHOMEpHOE, TMPSAMOJIMHEHHOE), TPAeKTOPHs, pPaBHOJIEHCTByIONIAs cuia, aehopMarius
(ynpyrasi, IiacTu4eckas), HeBeCOMOCTb, COOOIIAIOIINECS COCYIbI;

pasznuuath sBiAeHUA (MuGQy3us, TEIIOBOE [BIKCHHE YAaCTHUIl BEIIECTBA, pPaBHOMEPHOE
JIBJKEHUE, HEPABHOMEPHOE JIBW)KCHUE, UHEPLMS, B3aUMOACUCTBUE TEJl, PABHOBECUE TBEPJBIX
TEJ ¢ 3aKPeIUIEHHON OChIO BpAIlICHHSI, Tiepeada JaBlIeHUs TBEPABIMU TEIAMU, YKUAKOCTSIMU U
razamu, atMoc(hepHOe JaBlicHUE, IJIaBaHWE TEJ, MPEBPAIICHUS MEXaHWYSCKOW DHEPrHH) IO
ONMCAHUIO HMX XapaKTepPHBIX CBOWCTB M HAa OCHOBE OIMBITOB, JEMOHCTPHPYIOIIUX JaHHOE
(u3nYIecKoe SBICHUE;

pacro3HaBaTh MPOSBICHUEC M3YYCHHBIX (DU3NYECKUX SBICHUI B OKPYXKAIOIIEM MHPE, B TOM
yrcie (pU3NYecKue SBICHUS B MPHUPOJE: NMPUMEPHI IBIKEHHUS C Pa3IMYHBIMH CKOPOCTSMH B



JKUBOM M HEXHBOW MPHPOJE, NCHCTBHE CHIBI TPEHHS B TNPHUPOAE W TEXHUKE, BIMSIHHE
aTMOC(epHOTo TaBJICHHUS Ha KMBOW OpraHU3M, TUIABaHHE PBIO, PHIYArd B Teje YeloBeKa, IMPU
9TOM IIE€PEBOAUTH INPAKTUYECKYIO 3a1ady B Y4eOHYIO, BBIIEJATh CYIIECTBEHHbIE CBOMCTBa
(mpu3Hakn) puznUecKuX SBJICHUI;

ONMCHIBATh W3y4YCHHBIE CBOWCTBA Tel M (DU3NYECKUE SBJICHUS, HCIONB3YS (Qu3nIecKue
BENWYMHBI (Macca, 00bEM, IMIIOTHOCTh BELIECTBA, BPEMS, MyTh, CKOPOCTh, CPEAHSSI CKOPOCTD,
CHJIa YIIPYTOCTH, CUJIa TSXKECTH, BEC Tela, CHJIa TPEHMs, AaBleHHe (TBEPLOTO TeNa, JKUIAKOCTH,
rasa), BRITAJIKMBAIONIAs CHIIA, MEXaH4YecKast paboTa, MOITHOCTb, TJIEYO CHIIbI, MOMEHT CHJIBI,
K03(pPHUITMEHT MONE3HOTO JNEWCTBUSI MEXaHU3MOB, KHHETHYECKasl ¥ TOTCHIINATIbHAS YHEPTHU),
IOpU ONMCAaHMHM NPABWIBHO TPAaKTOBATh (PU3MYECKUH CMBICT HCIOJIb3YeMbIX BEIWYUH, HX
0003HaYCHUS U COUHULBI PU3MYECKUX BEIMYHH, HAXOAUTh (OPMYJIbI, CBA3BIBAIONINE TAHHYIO
(bu3MUECcKyIO BEJIMYNHY C IPYTMMH BEJIIMUMHAMMU, CTPOUTH Tpa(UKU N3ydeHHBIX 3aBUCUMOCTEI
(U3NUECKUX BETMYUH;

XapaKTepU30BaTh CBOMCTBA Tel, (U3UUECKHE SIBICHUS M MPOLECCHI, HCIOJB3Ys IpaBHia
CIOKEeHHS cui (BIOJIb OJHOW mpsMoi), 3akoH ['yka, 3akon Ilackams, 3akoH Apxumena,
NpaBWIO paBHOBecHs pbruara (OI0Ka), «30JI0TOE NPABHUIO» MEXAHWKH, 3aKOH COXPaHEHHUS
MEXaHMYECKOH DHEPrHH, NPU 3TOM JAaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA M 3alUCHIBAThH
€ro MaTeMaTH4ECKOE BBIPAKEHUE;

OOBSICHATh (PU3MUYECKHE SBJICHHUS, MPOIECCHl U CBOWMCTBA TEJl, B TOM YHCIE U B KOHTEKCTE
CUTyallMii TPAaKTHKOOPHEHTHPOBAHHOTO XapakTepa: BBIABIATh MPUYNHHO-CIECICTBCHHBIE
CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 OTHUYECKHX IIAaroB ¢ ONOPOi Ha 1—2 M3y4eHHBIX CBOWCTBA
¢bu3nUecKuX SBICHUN, PU3MIECKHUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTts pacy€THeIe 3a1aun B 1—2 NEHCTBUS, MUCIONB3YS 3aKOHBI M (YOPMYIIBI, CBSI3bIBAIOIINE
¢u3nuecKre BETUUMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3afaud 3aluCchIBaTh KPAaTKOE yCIOBHE,
HNOJCTABIATh (pu3ndeckue BeIWYMHBI B (OpPMyIBl M NPOBOAUTH PacuéThl, HAXOIUTh
CIpaBOYHBIC JaHHbIE, HEOOXOAWMBIC MJISi pPEUICHUS 3aJay, OLCHUBATh PEATUCTHYHOCTD
MTOJTYICHHON (YM3MUECKON BEJTUIHHEL;

pacro3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH MOMOLIM (PH3MYECKUX METOJIOB, B
OIMCAHUU HCCIIENOBAHMS BBLACIATH NPOBEPSIEMOE MPEAINOIOKEeHUE (TUIOTE3Y), pa3auyaTh U
MHTEPIIPETUPOBATh NOJTY4YCHHBIN pe3yabTaT, HAXOAUTh OIIMOKH B XOJIE ONBITA, AeTaTh BBIBOIBI
IO €r0 pe3ynbTaTaM;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (DU3NYECKUX SIBICHUH WM (PU3NYECKUX CBOMCTB TeI:
(opMyIMpoBaTh MpoOBEpsEMblE NPEATNONIOKEHUS, COOMPaTh YCTaHOBKY M3 TPEIJIOKEHHOTO
000pyIOBaHMs, 3aIIMCHIBATH X0/ OIBITa U (OPMYIHPOBATEH BHIBOJIBI;

BBITIOJHATh TIpPsIMBbIE W3MEPEHHUS PACCTOSIHHSA, BPEMEHH, Macchl Tena, O0BbEMa, CHIIBI |
TEMIIEPaTyphl C HCIOIb30BAHNEM aHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, 3aMKCHIBATH TOKA3aHUS
MPUOOPOB C YIETOM 33JaHHOU aOCOJTIOTHOM MOTPEITHOCTH H3MEPCHHMIA;

NPOBOJUTH HCCIEIOBaHHE 3aBUCUMOCTH OJHOW (U3MYECKOH BETMYUHBI OT JpYroil c
WCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO ABIDKYIIETOCS Tella OT
BPEMEHM [BIKEHHS Tejla, CHIbl TPEHHS CKOJIBKEHHs OT Beca Teja, KayecTBa O0paboTKH
MOBEPXHOCTEN TeN U HE3aBUCHUMOCTH CUJIBI TPEHHS OT IUIOIAAN COTNPUKOCHOBEHUS TEJ, CHIIBI
YIOPYTOCTH OT YIUIMHEHUS NPYXKHHBI, BHITAIIKUBAIOIIEH CUJIBI OT 00BbEMa NOTPYKEHHONW 4acTH
Tela U OT IUIOTHOCTU XHMIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tejia, OT IIyOWHBI, Ha
KOTOPYIO TOTPY>KEHO TEJO, YCIOBUH TUTABAaHUS TEIl, YCIOBUN PaBHOBECHS phluara u OJIOKOB),
y4acTBOBaTh B IUIAHWPOBAHMM YYEOHOTO HCCIIEAOBaHMS, cOOMPATh YCTAHOBKY M BBINOJIHSTH
U3MepeHHs, cleqys TNPeNIoKEHHOMY TUlaHy, (HUKCHPOBAaTh pe3YyJlbTaThbl IMOJYYCHHOU
3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BHJIE NPEAJIOKCHHBIX TaOJIUI M rpaduKOB, IeNaTh
BBIBO/JIBI 110 PE3yJIbTaTaM UCCIIEOBaHUS;

NPOBOJUTH KOCBEHHBIE U3MEPEHHS (PU3NUYECKUX BENMYUH (IUIOTHOCTH BEIIECTBA JKUIKOCTH U
TBEPAOTO TeNa, CWJIa TPEHUS CKOJBXKEHHSA, OABICHHE BO3[yXa, BBITAIKABAIOIIAs CHIIA,



JIEeHUCTByIOLIas Ha MOTPYXEHHOE B JKUAKOCTh TeEO, KO3(PQHIHMEHT MOJEe3HOr0 IeHCTBHA
MIPOCTBIX MEXaHU3MOB), CleAysd MPEAJOKEHHOW HWHCTPYKIMM: TPU BHIMOJIHEHUH W3MEpEeHHUH
co0MpaTh IKCIEPUMEHTATBHYIO YCTAHOBKY M BBIUUCILITh 3HAU€HHE NCKOMOW BEJIMUMHBI;
cOOJII0IaTh MTpaBHJIa TEXHUKH O€30IaCHOCTH IIPH paboTe ¢ TabopaTOpHBIM 000PYIOBaHUEM;
YKa3bpIBaTh MPHHIUIBI JEHCTBUSI MPHOOPOB M TEXHUYECKHX YCTPOWCTB: BECBHI, TEPMOMETD,
JUHAMOMETP, COOOIIA0IINECs COCYbl, 0apOMeTp, phIdar, MOABMKHBIA U HETIOABXHBIN OJIOK,
HaKJIOHHAs MIIOCKOCTH;

XapaKTepU30BaTh NPUHLIUIBI JEHCTBUS M3YUCHHBIX NPUOOPOB M TEXHHYECKHX YCTPOMCTB C
Omopol Ha WX omnucaHWsd (B TOM 4YHCJE: TOMIINITHUKH, YCTPOMCTBO BOJOIPOBOA,
THIPABIMYECKUH IIpecc, MAaHOMETp, BBICOTOMEpP, MOPIIHEBOI HACOC, apeoMETp), HUCIOJB3Ys
3HAHUA O CBOMCTBaxX (U3MUECKUX SBJICHHMA M HEOOXOAMMBbIE (U3UUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOJUTH MPUMEPHI (HaXOAUTh UHQOPMAIHIO O MpUMepax) MPaKTHUECKOTO HCIOJIb30BaHUS
(hH3UYeCKHX 3HAHHMH B TIOBCEIHEBHON KU3HM IIJIs oOecIiedeHus 0€30TIaCHOCTH TIPH 00pamieHun
¢ NpudOpaMH U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHCHUS 3J0POBbS U COOJIIOJICHUS HOPM
9KOJIOTMYECKOT0 MTOBEJICHUS B OKPYXKAIOLIEH cpere;

OCYHICCTBJIATH 0T60p HUCTOYHUKOB I/IH(i)OpMaHI/II/I B I/IHTepHCTe B COOTBETCTBUU C 3adaHHBIM
MIOMCKOBBIM 3alPOCOM, HAa OCHOBE HMEIOIIUXCS 3HAHUH W IMyTEM CpaBHEHMS Pa3IMYHBIX
MCTOYHHUKOB BBIJCIATH MHGOPMALHMIO, KOTOpask SBISETCS MPOTHBOPEUMBON MIIM MOXKET OBITh
HEJI0OCTOBEPHOIA;

UCTIONIB30BAaTh TIPH  BBHIMOJHEHWH YYEOHBIX 3aJaHUil HayYHO-TIOMYJSIPHYIO JIUTEpaTypy
(U3MUECKOr0 COAEp)KaHMS, CHpPABOYHBIE MaTepuanbl, pecypchl ceTh IHTepHeT, BianeTh
npuéMaMu KOHCIEKTHPOBAHMSI TEKCTa, MPeoOpa3oBaHus MHPOpPMALUK W3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3aaBaTthb CcOOCTBEHHBIE KpaTKu€ TMHUCbBMEHHBIC W YCTHBIC COO6HIGHI/IH Ha OCHOBE 2—3
MCTOYHHUKOB MHpOPMALUH PU3MYECKOTO COAEPIKaHMs, B TOM YHUCIE IyOJIMYHO IesIaTh KpaTKue
cooOLIeHusI 0 pe3ylibTaTaXx NPOEKTOB WIIM YYeOHBIX HCCIENOBAaHWM, NMPH 3TOM TPaMOTHO
UCTIOJIb30BaTh U3Y4EHHBII NOHATUHHBIN anmnapar Kypca (pU3KKy, COIPOBOKAATh BBICTYILICHHUE
MPE3CHTaLUEN;

[P BBIIIOJHEHUH YUYE€OHBIX IPOEKTOB U HCCIICAOBAHUN PacpeneiiaTs 00sS3aHHOCTH B IPyIIIE B
COOTBCTCTBHMH C IIOCTABJICHHBIMHM 3ajadaMM, CJICIUTH 3a BBIIIOJHCHHUCM IIJIaHA HCﬁCTBHﬁ,
a/IeKBaTHO OLICHMBAaThb COOCTBEHHBIH BKJIAJ B JESITENbHOCTh TPYMIbL, BBICTPAaUBaTh
KOMMYHHKAaTHBHOE B3aMMOJICHCTBUE, yUUTHIBast MHCHUE OKPY)KAIOIINX.

K xoHmy oOyduenus B 8 kiacce mpeaMeTHbIE pe3yabTaThl HA 0A30BOM ypOBHE JOJDKHBI OTPaKaTh
c(OPMHPOBAHHOCTH Y O0YYAIOIINXCS YMEHHIA:

UCTIOJNIb30BATh MOHITHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBMKEHHUE aTOMOB M MOJIEKYIL,
arperaTHble COCTOSIHMSI BEIIECTBA, KPHUCTAJUIMYECKHE W aMOpQHBIE Tela, HACBIIICHHBIH U
HEHACBIIIEHHBIN Iap, BIAXHOCTh BO3IyXa, TEMIIEpaTypa, BHYTPEHHSS 3HEPrus, TEIUIOBOH
JIBUTATENb, 3JIEMEHTAPHBIK JIIEKTPUUYECKUI 3apsf, 3JIEKTpUYECKOoe I0Jie, MPOBOJHUKU H
JIU3JIEKTPUKHY, TIOCTOSHHBIM JIEKTPUYECKUI TOK, MAarHUTHOE II0JIE;

pas3uyaTh sBJICHUs (TEIJI0BOE paclIMpeHue U cKaTue, TeIlonepeaaya, TeII0BOe PaBHOBECUE,
CMayMBaHUe, KallMUIAPHbIE SBJICHUS, HCIIApEHNUE, KOHACHCALNS, IUIaBJIeHNE, KPUCTAILTH3aus
(oTBepleBaHue), KUIEHHE, TeIuonepenaya (TEIUIONPOBOJHOCTb, KOHBEKIHS, H3ITyYeHHE),
JIEKTpU3alMsi TeJl, B3aUMOJCHCTBUE 3apsoB, ACHCTBUSI 3JIEKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHNe, B3aUMO/ICHCTBIE MarHUTOB, AEHCTBUE MarHUTHOTO TOJIA Ha MPOBOAHUK C TOKOM,
3NEKTPOMAarHUTHAS MHIYKIHA) IO OMMCAHHUIO WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OTIBITOB,
JEMOHCTPUPYIOIINX AaHHOE (PU3NUECKOE SIBIICHUE;

pacIio3HaBaTh MPOSBJICHUE H3YYEHHBIX (DU3NYECKUX SIBJICHUI B OKPYXKAIOLIEM MHpPE, B TOM
yrcie Gpu3ndeckue sBICHUS B MPUPOAE: TOBEPXHOCTHOE HATSXKEHUE U KaNWIISIPHBIE SBICHUS
B IPUPOJE, KPUCTAIBI B Ipupoze, u3inydenue CoiHIA, 3aMep3aHue BOAOEMOB, MOPCKHUE



Opu3bl, 00pa3oBaHME POCHI, TyMaHa, WHES, CHera, JJIEKTpHYecCKHe sSBIEHUS B aTtMmocdepe,
DIIEKTPUYECTBO JKUBBIX OPraHM3MOB, MAarHUTHOE ToJie 3eMid, Apeid MoJarcoB, pob
MarHdTHOTO TIONIS IS JKM3HM Ha 3emiie, MOJSPHOE CHSHHE, TPHU 3TOM IEePEBOIHUTH
NPaKkTHYECKYl0 3agadyy B Yy4yeOHYIO, BBIACNSATH CYIICCTBEHHBIE CBOWCTBAa (IPU3HAKH)
(PU3NUECKUX SBIICHHUIA;

ONKCHIBATh HW3y4YCHHBIE CBOWCTBA Tel M (DU3MYECKUE SBJICHUS, HCIONB3Ys (QH3MYECKHe
BEJIMYMHBl (TeMIeparypa, BHYTPEHHSSI OHEPrus, KOJWYECTBO TEIUIOTH,  yAeTbHas
TETIOEMKOCTh BEILIECTBA, YACAbHAs TEIJIOTa TUIaBJICHHS, YAeIbHas TEIIOTa TapooOpa3oBaHus,
yAedabHas TEIUIOTa CTOPAHUS TOTUTHBA, KO3(PQHUIIMEHT IMOIe3HOTO ASHCTBHUS TEIJIOBON MAIIWHBI,
OTHOCHUTENbHAA BIAXHOCTh BO3/yXa, JJIEKTPHUECKUHN 3apsl, CHja TOKa, DIIEKTPHUYECKOE
HamnpsbKEeHWe, CONMPOTHUBIICHHE MPOBOJHKKA, YAEIbHOEC CONPOTHBICHHE BELIECTBa, padboTa M
MOIIIHOCTH DJIEKTPUYECKOTO TOKA), ITPH OTMCAHWH TPABUIHHO TPAKTOBATH (PU3NIECKUNA CMBICI
UCTIONIB3YEMBIX BEIMYHMH, OOO3HAYeHUS W €OUHUIBl (U3NYECKUX BEIUYWH, HAXOIHUTh
(hopMyITBI, CBA3BIBAIONINE NaHHYI0 (PU3NYECKYIO BEIHMUHWHY C IPYTHUMH BEIMYMHAMH, CTPOUTH
rpaMKy U3y4EHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (YM3WUYECKHE SIBICHUS M TPOIECCHI, WCIOIB3Ys] OCHOBHBIE
MOJIOKEHHUSI  MOJIEKYJISIPHO-KMHETUYECKOH  TEOpHMM  CTPOCHHMA  BEUIECTBA,  IPUHIUI
CYTIEPITO3HUIINA TT0JIeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS 3apsiaa, 3akoH Oma s
ydacTka Iuenw, 3akoH Jlxoyns—JIeHIa, 3akOH COXpaHEHHsI JHEPTruH, IMPH 3TOM J1aBaTh
CIIOBECHYIO (hOpPMYJIMPOBKY 3aKOHA M 3aIlICHIBATH M0 MAaTEMAaTHIeCKOE BhIPAKEHHE;
O0O0BSICHATH (PU3MYECKUE TPOLECCHl M CBOWCTBA TEN, B TOM YHWCIE M B KOHTEKCTE CHUTYyaluil
MPAKTHKOOPHEHTHPOBAHHOTO XapakTepa: BBISBIATh NPUYHMHHOCIEACTBEHHBIE CBS3H, CTPOUTH
00BsicHeHHE M3 1—2 JIOTMYECKUX LIaroB ¢ OMOpOM Ha 1—2 M3y4eHHBIX CBOWCTBA (PH3MUECKHUX
SBIICHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemars pacyéTHbIC 3a/aud B 2—3 NEHCTBUS, UCIIONB3YS 3aKOHBI M (POPMYIIbI, CBA3BIBAIOIIUC
(m3rYecKkre BEIWYMHBI: HA OCHOBE aHAIM3a yCJOBHA 3a7jadd 3alHCHIBAaTh KPAaTKOE yCIOBHE,
BBIABIISITH HENOCTAaTOK MJaHHBIX JUIS PpelIeHHs 3aJadd, BBIOMpaTh 3aKOHBI W (HOPMYIBL,
HEOOXOIMMEBIE IS €€ pelieHus, MPOBOIUTh PacY€Thl M CPAaBHUBATH TOJTYYEHHOE 3HAUYCHHE
(u3NUECKON BETMYUHBI C U3BECTHBIMU TAHHBIMU;

pacro3HaBaTh TMPOOIEMBI, KOTOpPhIE MOXHO PEIIUTh MPH TMOMOIM (DH3MYECKUX METOJOB,
UCTIOJb3ysl OMHCAHWE HCCIIEJOBAHUS, BBIJIENSTH IMPOBEPSEMOE MPEINOI0KEHUE, OLIEHUBATh
MPaBUIHLHOCTH TOPSIIKA TPOBEJCHNS NCCIIEA0BAHNA, AETaTh BEIBOIBL,

NPOBOJUTH OIBITHl 0 HAOMIOACHUIO (U3MYECKUX SIBJICHUN WM (UINYECKUX CBOHCTB Tl
(KanmMJUTSIpHBIE  SIBJICHUS, 3aBUCHUMOCTH NaBJIEHHS BO3IyXa OT €ro o0bEéMa, TeMIlepaTyphl,
CKOPOCTH IIpoIlecca OCTBIBAHUS M HarpeBaHuMsd IpU M3JIyYEHUH OT I[BETa HU3JIyvarolien
(morsommaromel) MOBEPXHOCTH, CKOPOCTh HWCHAPEHHS BOJBI OT TEMIIEPATYpPhl JKUAKOCTH M
TUTOIIATN €€ TOBEPXHOCTH, JJEKTPU3AlUs TeN W B3aUMOJCHCTBHE JIEKTPHUECKUX 3aps/IOB,
B3aMMOJCHUCTBUE MOCTOSHHBIX MAarHWTOB, BH3YyaJM3allMs MAarHUTHBIX TOJIEH MOCTOSHHBIX
MarHuTOB, JEHCTBUS MarHUTHOTO IOJII HAa MPOBOJHUK C TOKOM, CBOMCTBa 3IIEKTPOMArHMTa,
CBOWMCTBA  JJIEKTPOJBHMTraTeis IOCTOSIHHOTO  TOKa):  (opMynmpoBaTh  mpoBepsieMbie
MIPEANOIOKEHHSI, COOMPATh YCTAaHOBKY M3 MPEIJIOKEHHOTO O00OPYAOBaHUS, OMHCHIBATH XOI
ombITa 1 (HOPMYIHPOBATH BHIBOB;

BEITIOJHATh TPSMBIE W3MEPEHHsI TeMIepaTyphbl, OTHOCHTEIFHOW BIAXKHOCTH BO3IyXa, CHIIBI
TOKa, HaNpsDKEHUs C MCIOJIb30BaHMEM aHaJOrOBBIX NPUOOPOB M JATYMKOB (DHU3NYECKUX
BEJIMYWH, CPABHUBATH PE3YJIbTATHl N3MEPEHHI C YIETOM 3a/JaHHON aOCOIIOTHOM MOTPEITHOCTH;
MPOBOJNTh HCCJEAOBAaHUE 3aBUCHUMOCTH OJHOW (U3UYECKOW BEIMYUHBI OT JPYrod ¢
WCTIOJh30BAHUEM TPSMBIX H3MEPEHUH (3aBHCHMOCTH COIPOTHUBIIEHUS TPOBOJHUKA OT €ro
JUTMHBI, MJIOLIa/I MOTIEPEYHOr0 CEUEHHsI M YSIBHOTO COMPOTUBIECHUS BEIIECTBA IPOBOAHUKA,
CHJIBI TOKa, WIYIIEr0 Yepe3 TPOBOJIHUK, OT HAIMpPsDKEHUS Ha TMPOBOJHHKE, HCCIETOBAHHE
MOCIEAOBAaTEIbHOTO W MAapauIebHOTO  COEAMHEHHWH  IPOBOJHHMKOB):  IUIAHUPOBATbH



WCCIIEIOBaHUE, COOMpPATh YCTAaHOBKY M BBHITIONHATH HM3MEPEHUs, CIeAys MpenIoKeHHOMY
TIaHy, (PUKCUPOBATh PE3YJBTATHI MOJYYSHHOW 3aBUCUMOCTH B BHJE TaONHIlI U TPaguUKOB,
JIeNIaTh BBIBOABI TI0 PE3YIIbTaTaM HCCIICIOBAHII,

IMPOBOJUTHE KOCBECHHBIC U3MCPCHUA (1)I/ISI/I‘IGCKI/IX BCJIMYUH (YI[CJILHaSI TEMIOEMKOCTD BCIICCTBA,
COTIPOTHBIICHHE IPOBOIHHUKA, paboTa M MOIMHOCTH JJIEKTPUYECKOTO TOKAa): TUIAHUPOBATh
U3MepeHus, COOMpaTh SKCHEPUMEHTAILHYIO YCTAHOBKY, CIEAYs NPEeAoKEHHOW MHCTPYKIHH,
Y BBIYUCIISTH 3HAYEHNE BEIMIHMHEI;

coOJII0IaTh MTpaBHJIa TEXHUKH O€30IaCHOCTH IIPH paboTe ¢ JTabopaTOpHBIM 000PYIOBaHUEM;
XapaKkTepu30BaTh NPHUHIUIBI JACHCTBHS HM3YYCHHBIX NPUOOPOB M TEXHHYECKUX YCTPOWCTB C
OTIOPOH Ha WX OMHUCAaHWA (B TOM YHCIE: CHCTeMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas
TypOvHa, aMIiepMeTp, BOJIBTMETP, CUETUUK AIIEKTPUUECKOH SHEPTHHU, DIIEKTPOOCBETUTEILHEIE
MPUOOPEI, HarpeBaTENbHBIC JJIEKTPONPHOOPHI (IIPUMEPHI), AIEKTPUUCCKUE MPEIOXPAHUTEIH,
9JIEKTPOMArHUT, 3JEKTPOABHUraTelb IMOCTOSHHOI'O TOKA), HMCHOJIb3YS 3HAaHHA O CBOMCTBax
(hM3UYeCKHX ABIICHUN U HEOOXOIUMBIEC (PU3NICCKIE 3aKOHOMEPHOCTH;

pacro3HaBaTh NPOCThIC TEXHUYECKUE YCTPOHCTBAa M M3MEPHUTENbHBIC MPHOOPHI MO CXeMaM M
CXEMaTHYHbIM pHUCYHKaM (KHIKOCTHBI TEpPMOMETp, TEPMOC, IICHXPOMETp, THIPOMETD,
JBUraTe]Ib BHYTPEHHETO CrOPaHMUs, SJIEKTPOCKOII, PEOCTAT), COCTABIIATH CXEMBI JJIEKTPUICCKHX
HerneH ¢ IMoCIeI0OBATeIbHBIM 1 apaJlIeNIbHBIM COCAMHEHNEM JJIEMEHTOB, Pa3iinyasi yCIOBHBIC
0003HaYEeHUS SIIEMEHTOB JICKTPUUECKHX LICIICH;

MIPUBOIUTH MPUMEPHI (HaXOIUTh MHPOPMAIHIO O MPUMEPaX) MPAKTUIECKOTO HCIOIH30BAHHUS
(u3NUeCKNX 3HAHWH B TIOBCEIHEBHOM KU3HU ISl 0OecrieueH st 0€30MacHOCTH NPH 0OpallleHHH
¢ mpubopaMyl M TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHCHHUS 3IOPOBBS M COOJIOJCHHUS HOPM
9KOJIOTHYECKOTO MOBEJICHUS B OKPYKAIOLIEeH cpere;

OCYIIECTBJIATh TMOWCK HWH(pOpMammu (U3HdecKoro cojaepkaHus B HTepHeTre, Ha OCHOBE
UMCHOIINXCS 3HAaHUM | HYTéM CpaBHCHUA OOIOJHUTCIBHBIX HWCTOYHHUKOB BBIACIATH
WH(POPMAIIHIO, KOTOPAas SIBIISIETCS MPOTUBOPEUYNBON WIIK MOXKET OBITh HEAOCTOBEPHOM;
WCTIOJb30BaTh TIPH BBHIMOJTHEHWH YYeOHBIX 3aJaHWil HAYYHO-TIONMYJISIPHYIO JIUTEparypy
(U3NUUECKOTO CO/ACpKaHUs, CIpPABOYHBIC MaTepualibl, pecypchl ceT MHTepHeT, BnageTh
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHus MH(POpManWK M3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

cO371aBaTh COOCTBEHHBIC TUCHbMEHHBIE M KPAaTKHE YCTHBIE cOOOIeHus1, 00001as nHbOpMAaIIIIO
13 HECKOJBKHX UCTOYHHKOB (PU3MYIECKOTO COAEPKaHMs, B TOM YHUCIE MyOJMYHO MPEICTaBIATh
PE3YIbTATHI HpOGKTHOfI HIIn HCCHCI[OBaTeJIBCKOﬁ ACATCIIBHOCTH, IIpU OTOM TIpPaMOTHO
WCTIOJIh30BATh M3yYEHHBIH MOHATUHHBINA anmapar Kypca (DU3HKH, COPOBOXKIATh BHICTYILICHHE
Mpe3eHTalluEN;

NPY BBIMOJIHEHUN YYEOHBIX MPOEKTOB U MCCIEIOBAaHNH (PU3NUECKUX MPOLECCOB PACIPEALIATH
00s3aHHOCTH B TpyNIl€ B COOTBETCTBHHM C TIOCTaBICHHBIMH 3aJadaMi, CIEAWTh 3a
BEITIOJTHEHUEM TUTaHA JIEHCTBUIA M KOPPEKTUPOBATh €0, aJeKBAaTHO OICHWBATh COOCTBEHHBIN
BKJIaJd B ACATCIIbHOCTH I'PYIIIbI, BBICTpPAUBATh KOMMYHUKATHBHOC B3aI/IMOI[eI>'ICTBI/Ie, MIPOABJIAA
TOTOBHOCTH pa3peniaTh KOH(IUKTHL.

K xonmy oOy4enus B 9 kijiacce npeAMETHbBIC Pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpa)KaThb
c(OPMHUPOBAHHOCTH ¥ O0YHAIOIINXCSI YMEHHMN:

HUCIIOJIb30BaTh IIOHATHA: CHUCTEMA OTC‘iéTa, MarepuajibHasa TOYKa, TPACKTOpU,
OTHOCHUTEIHHOCTh MEXaHUIECKOTO JBIKEHHS, nedopmMartus (yrnpyras, miacTHIecKas), TpeHHe,
[EHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTh M TEPErpy3KH, EHTP TSHKECTH, aOCOIIOTHO
TBEPJIOE TENO, IEHTP TSHKECTH TBEPIOTO Tela, PABHOBECHE, MEXaHUYECKHE KOJEOaHWS U
BOJIHBI, 3BYK, WH(QpPa3ByK W  YIBTPa3ByK, DJJEKTPOMArHUTHBIE  BOJIHBL,  IIKaja
3IIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JAbHO30PKOCTb, CHEKTPHI HCITyCKaHUS U
TIOTJIONIEHNS, anb(a, OeTa- U TaMMa-H3Iy9eHHUs], H30TOTIBI, sIIEPHAsT DHEPTETHKA;



pasnuuaTh SBJIEHUS (paBHOMEPHOE M  HEPaBHOMEPHOE MPSIMOJMHEHHOE JIBHKEHUE,
PaBHOYCKOpEHHOE TPAMOJIMHEHHOE JBIKEHHE, CBOOOJIHOE TMAJCHHE Tel, PAaBHOMEPHOE
JIBIDKEHHE TIO0 OKPY)KHOCTH, B3aMMOJICHCTBHE TEJ, PEaKTUBHOE MABIKEHUE, KOJeOaTeIbHOE
JIBIOKEHHE (3aTyXalollle M BBIHY)XJIEHHBIE KOJIeOaHHWs), PE30HAHC, BOJHOBOE BH)KCHHE,
OTpaKCHHE 3BYKa, NMPSMOJMHEHHOE paclpoCTpaHEHHE, OTPaKEHHE U MPEIOMIICHHE CBETa,
MIOJTHOE€ BHYTPEHHEE OTpPaKEHHE CBeTa, pa3jioKeHHe Oeoro cBeTa B CHEKTP U CIOXKEHHE
CIEKTPaJbHBIX LIBETOB, NUCIIEPCHUSI CBETA, €CTECTBCHHAS PAaJMOAKTUBHOCTh, BO3HHUKHOBEHHE
JMHEHYaTOr0 CIEKTpa HM3JIydYeHHs) IO ONMUCAHWIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HYECKOE SIBIICHHE;

pacrio3HaBaTh MPOSBICHUE M3YYEHHBIX (U3UYECKUX SIBICHUH B OKpYKaloleMmM Mupe (B TOM
yncie pusnyeckue SBICHUS B NMPUPOJE: NMPWIMBBI U OTJIMBHL, OBIKEHHE I1aHeT COJIHEYHOM
CHCTEMBI, PEaKTHBHOE [BIKCHHE >XHMBBIX OpPraHU3MOB, BOCIPHUSATHE 3BYKOB >KUBOTHBIMH,
3eMIICTPSICEHNE, CEHCMHYECKHE BOJIHBI, I[yHaMH, 3XO, LBETAa TEJ, ONTUYECKUE SBJICHUS B
npuposae, OHONOTHYECKOE [eHCTBME BUIMMOIO, YIbTPa(dHOJIETOBOIO W PEHTTEHOBCKOTO
W3JTy4eHU, eCTECTBCHHBIM paIUOaKTUBHBIA (OH, KOCMHUYECKHE JIyYd, PaJUO0AKTUBHOE
W3JTy4eHHE IPHUPOJHBIX MHUHEPAJOB, ACHCTBHE DPAAMOAKTHBHBIX M3JIyYCHMH Ha OpPraHHu3M
YyeloBeKa), MpH HSTOM MEpPEeBOJAUTh MNPAKTUYECKyI0 3amady B y4eOHYI0, BBIICHATH
CYIIIECTBEHHBIE CBOMCTBA (MIPU3HAKH) (PH3UICCKUX SIBIICHHUIA,

ONKCHIBATh W3y4YCHHBIC CBOWCTBA TeN M (U3WYECKUE SBICHHS, HCIOJNB3Ysl (UIUUECKUC
BEIWYMHBl (CpemHsAsl M MIHOBEHHas CKOPOCTh Tejla MpPH HEPaBHOMEPHOM JABHMKCHUH,
YCKOpEHHe, NepeMelleHne, MyTh, yrioBas CKOPOCTh, CHJIa TPEHHWS, CHJa YIPYTOCTH, CHIIa
TSDKECTH, YCKOpEHHE CBOOOJHOIO IAaJCHUS, BEC TeJa, UMIIYJIbC Tejla, HMITYJIbC CHIIbI,
MexaHudeckasg paboTa M MOIIHOCTb, NOTCHLMAJIbHAs JHEPrUsl Tena, IOAHSATOrO Haj
MOBEPXHOCTHIO 3EMITH, MOTEHIIMAILHAS 3HEPTHsI CKATOW MPYKUHBI, KHHETHYECKAsi YHEPTHS,
MOJIHAsE MEXAaHWYECKasl SHEeprus, MepuoJl M 4acToTa KoJieOaHWi, IIMHA BOJIHBI, IPOMKOCTbH
3ByKa W BBICOTa TOHA, CKOPOCTh CBETa, IOKA3aTelb NPENIOMIICHUSI Cpelbl), PU ONMHCAHHUU
NPaBWIBHO TPAaKTOBAaTh (M3MYECKUH CMBICI MCIIOIb3YyEMBIX BEJIMYUH, OOO3HAYCHUS H
eIMHUIBl (PU3MYECKUX BEJIWYHMH, HAXOIUTh (YOPMYIIbI, CBS3BIBAIOIINE NAHHYIO (U3HMUYECKYIO
BEJIMYMHY C APYTMMHU BEJIMYMHAMH, CTPOUTH I'paMKH U3yUEHHBIX 3aBUCHUMOCTEH (pHU3MUecKux
BEJINYMH;

XapaKTepU30BaTh CBONCTBAa TeJ, (U3UUECKUE SBICHHA W IIPOLECCHI, HCIOJIB3Ys 3aKOH
COXpaHEHUS SHEPTHH, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHLUN CYTEPIO3UINN CHUJI, TPUHIHIT
oTHocuTenbHOCTU [amuies, 3akoHel HbIOTOHA, 3aKOH COXpaHEHHUS WMILYJbCA, 3aKOHBI
OTpPaKEHHUSI U TPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHHUS 3apsiIOBOTO M MacCOBOTO YHCEN MpHU
ANEPHBIX PEAKUUAX, IPU ITOM JaBaTh CIOBECHYIO (hOPMYJIMPOBKY 3aKOHA M 3alHUCBHIBATh €T
MaTeMaTH4eCcKOe BBIPAKEHHE;

OOBSICHATH (hPU3MUECKHE IPOLECCHl U CBOWCTBA TEJN, B TOM 4YHCJIE M B KOHTEKCTE CHUTYyallUi
NPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIIBIATh HPUUUHHO-CIICACTBEHHBIE CBS3H, CTPOUTH
o0BsicHeHHe W3 2—3 JIOTMUYECKUX IIaroB ¢ OTIOPOH Ha 2—3 HM3YYEHHBIX CBOWCTBA (PH3MYCCKHUX
ABJICHUH, (PU3NIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemarb pacdyéTHpIC 3amaddl (OMUpAIOIIHEcCs Ha CHCTeMy W3 2—3 ypaBHEHHWH), HCIIONB3YS
3aKOHBI M (POPMYJIBL, CBS3BIBAIOIIME (pU3MUECKHE BENMYMHBI: Ha OCHOBE aHANN3a YCIIOBHS
3aJa4yl 3alHChIBaTh KPAaTKOE YCIOBHE, BBISBIATH HEJOCTAMONIME WM H30BITOYHBIC JaHHBIE,
BBIOMPATH 3aKOHBI M POPMYJIBI, HEOOXOIUMBIE [T PELICHUS, TPOBOIUTH PACUETH U OLICHUBATD
PEaTMCTUYHOCTD MOTYYCHHOTO 3HAYCHHS (PU3UUECKON BETNUNHBI;

pacro3HaBaTb MPOOJEMBI, KOTOPBIE MOXKHO PEHIUTh NpPU MOMOIIM (PH3MYECKHX METOOB,
UCTIONIB3YS OMKMCAHKNE HWCCIIENOBAHMUS, BBIACISATH MPOBEPSEMOE MPEAIONOKECHUE, OIICHUBAThH
NPaBWIBHOCTh MOPSAKA MPOBEIEHHS HCCIENOBAHMA, IeNaTbh BBIBOIBI, HMHTEPIPETUPOBATH
pe3yibTaThl HAOIIOACHUI U OIIBITOB;



NPOBOJUTH OIBITHl O HAOMIOACHUIO (DU3MYECKUX SIBJICHUN WM (PU3UUECKUX CBOMCTB Tel
(u3ydeHune BTOpOTo 3akoHa HEBIOTOHA, 3aKOHA COXpPAHEHUS SHEPTUH, 3aBUCHMOCTH IMEpUoJa
KoJIeOaHUH MPYKMHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTH NPY>KUHBI U HE3aBUCHMO CTh
OT aMIUIUTYABl MalblX KojeOaHWi, MPSIMOJIUHEHHOE pPAaCIpPOCTPAHEHUE CBETA, Pa3IOKEHUE
Oemoro cBera B CIIEKTp, M3Y4YCHHWE CBOWCTB M300paKeHHS B IUIOCKOM 3€pKaje W CBOWCTB
M300paKEeHUsT TpeJMeTa B CcoOMparolleil JIMH3e, HaONIOJICHUE CIUIONIHBIX M JIMHSWYaThIX
CIIEKTPOB H3JIYYCHHS): CaMOCTOSATCIHLHO COOWMpAaTh YCTAaHOBKY W3 H30BITOYHOTO Habopa
000pyI0BaHMs, OMICHIBATH XOJI OTIBITA H €0 PE3YNBTAThl, (POPMYIUPOBATH BHIBOIKI;
MPOBOANTH TPU HEOOXOJMMOCTH CEpPHUIO TPSMBIX W3MEPEHUH, Ompesenss CpeaHee 3HAYeHHe
nu3MepsieMOd BeMMYMHBI (POKYCHOE pacCTOSTHUE COOMpArolleil JIMH3bI), 00OCHOBBIBATH BBIOOD
crioco0a u3MepeHus (M3MEPHUTEITHLHOTO TIPHOO0pa);

IIPOBOAUTE HCCIIEAOBAHUC 3aBHCHUMOCTEN (1)I/ISI/I‘IGCKI/IX BCJIIMYUH C HCIIOJIB30BAHHUEM IIPAMBIX
M3MEpeHnH (3aBUCUMOCTH ITyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JBM)KEHUH 0e3 HadalnbHOU
CKOpOCTH, nI€proaa KOJI€OaHNH MaTEMAaTHYECKOTO MAasATHUKA OT JJIMHBI HUTH, 3aBHUCUMOCTHU
yTiia OTPaKEHUsSI CBETa OT yTIila MaJeHus U YIJia MPEeIOMIISHHSI OT yIJia MaIeHNs): TUIAHUPOBaTh
UCCcIIeNOBaHUE, CAaMOCTOATENFHO cOOMPaTh YCTAaHOBKY, (PUKCUPOBATh Pe3yabTaThl MOMYyYCHHOU
3aBHCUMOCTH (M3WYECKHX BEIMYMH B BUAE Tabmum u TpaduKoB, AeiaTh BBIBOIBI IO
pe3ynbTaTaM UCCIIEAOBaHUS;

MPOBOANTH KOCBEHHBIC HM3MepeHHs (ZM3MUYECKUX BEMHYUH (CPEHHSsI CKOPOCTh M yCKOpPEHHE
Tela TPH PAaBHOYCKOPEHHOM JBW)KEHHH, YCKOpEHHE CBOOOAHOTO MaJeHHs, >KECTKOCTb
MIPYKHUHBL, KO3PPUIMEHT TPEHUS CKOJBKEHUS, MEXaHUIecKas padoTa U MOIIHOCTh, YaCTOTa U
nepuoj; Koje0aHMi MaTeMaTHYecKOro M MpPYKMHHOTO MAasTHUKOB, ONTHYECKas Cuia
coOuparolieil  JTUH3BI, paJWOaKTUBHBIH (OH): IUIAHUPOBATH HW3MEpPEHHs, COOHMpaTh
OKCIIEPUMEHTANIbHYI0 YCTAaHOBKY U  BBIIIOJNHATH W3MEpPEHUs, CIeAysd MpeIIoXKeHHON
HWHCTPYKIMH, BBIYUCIATL 3HAYCHUC BCIIMYMHBI U AHAJIU3UPOBATH IMMOJYUCHHBIC PE3YJIbTAThI C
Y4ETOM 3aJIaHHOMU MOTPEIIHOCTH U3MEPEHHUI;

coOJIr01aTh MpaBMIIa TEXHUKK 0€30MTaCHOCTH IpH padoTe ¢ 1a00paTOPHBIM 000PYIOBAHHEM;
pa3ianyaTh OCHOBHBIC TPW3HAKKM W3YUYEHHBIX (M3WYECKUX MOJENel: MarepuaibHas TOYKa,
a0CONMIOTHO TBEPAOE TENO, TOUEUYHBIM HMCTOYHHUK CBETa, Jy4, TOHKas JIMH3a, IUIAHETapHAs
MOJIENTb aTOMa, HyKJIOHHAS! MOJIENb aTOMHOTO SJIpa;

XapaKkTepH30BaTh MPUHLMUIBI ACHCTBHA HM3YYCHHBIX MPHOOPOB M TEXHUYECKHX YCTPOMICTB C
OTIOPOH Ha WX OMHCaHUS (B TOM YHWCIIE: CIHIOMETpP, NATYUKU TIOJOXEHHS, PAaCCTOSHUS U
YCKOPEHHsI, pakeTa, 3XOJOT, OYKH, HEepPHUCKON, (oToammapaT, ONTUYECKHUE CBETOBOIDI,
CIEKTPOCKOIL, JTO3UMETp, Kamepa BuibcoHa), MCHOJB3ysl 3HAHUS O CBOMCTBaX (H3MUYECKUX
SBIICHUI 1 HEOOXOAMMBbIe (PU3MUECKUe 3aKOHOMEPHOCTH;

WCTIOJb30BaTh CXEMBl M CXEMAaTHYHBIE PHUCYHKM W3YYEHHBIX TEXHHYECKHX YCTPOWCTB,
MU3MEPUTEIbHBIX TNPUOOPOB U TEXHOJOTHYECKHX TMPOLECCOB IMPHU peIIeHHH Y4eOHO-
MPaKTUYECKUX 3a/1a4, ONITUIECKUE CXEMBI JUISl IOCTPOCHUS H300paKEHHI B TUIOCKOM 3epKajie U
coOuparomieit TuH3e;

MIPUBOJNTH MPUMEPHI (HaXOIUTh MHPOPMAIHIO O MPUMEPaxX) MPAKTUIECKOTO HCIOIH30BAHHUS
(u3NUECKNX 3HAHWH B TIOBCEIHEBHOM KU3HH IS 0OecrieueH st 0€30MacHOCTU pH 00palleHHH
¢ mpubopaMy W TEXHUYECKUMH YCTPOMCTBAMU, COXPAHECHUS 3IO0POBBS M COONIOACHHS HOPM
9KOJIOTHYECKOT0 MOBEJICHUS B OKPYKAIOLIEeH cpere;

OCYIIECTBIISITh TIOUCK HH(pOpManuu (pu3mdeckoro coxepkanus B MIHTepHETE, CaMOCTOATEIHHO
(opMyIMpysl OMCKOBBIN 3allPOC, HAXOAUTH IYTH ONPEAEICHHUS TOCTOBEPHOCTH MOIYYECHHON
I/IHq)OpMa]_[I/II/I Ha OCHOBC NMMCHOIITHUXCS 3HAHUU U JOIIOJTHUTCIIbHBIX NCTOYHHUKOB,

WCMOJIb30BaTh TMPH BBHINOJIHCHUM YYEOHBIX 3aJaHUN HAYYHO-TIOMYJIAPHYIO JIMTEParypy
(u3MYIEeCcKOro COJiep)KaHMs, CIPaBOYHBIE MaTepHalibl, pecypchl ceTh VHTepHeT, BIaieTh
npruéMaMu KOHCIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHus HMHGOpPMALWK W3 OJHOW 3HAKOBOM
CHCTEMEI B JIPYTYIO;



co3laBaTh COOCTBEHHBbIE NMHCHMEHHBIE M YCTHBIE COOOLICHMS Ha OCHOBe HWH(popManuu u3
HECKOJIBKUX HMCTOYHUKOB (DM3MYECKOTO COAEP)KaHUsS, IyOJUYHO NPEACTaBIATh PE3ybTaThl
IIPOEKTHOW MWIIM UCCIEN0BAaTENbCKON MACATENBHOCTH, IIPU 3TOM I'PAMOTHO MCIIOIb30BaTh
W3y4YCHHBI TOHATUIHBIA ammapar u3y4aeMoro pasjena (QU3UKH ¥ CONPOBOXKIATH
BBICTYIUICHHE MIPE3EHTAaLUEH ¢ YIETOM 0COOEHHOCTEH ay TUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KosmmuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudpoBbie)
Kontpoibhbie | IlpakTnueckue
n/n MPOrpaMMsbI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
Pa3zpnen 1. ®u3uka u eé posib B NO3HAHMU OKPYKAKOLIEr0 MUPa
11 ®u3suKa - HayKa 0 PUpoJIe 2 bubmmorexa LIOK
' Y PHPOA https://m.edsoo.ru/7f416194
bubmuoreka [IOK
12 o 2 1
VISHFCCITHE BETIHHHEL https://m.edso0.ru/7f416194
Bbubmuoreka [IOK
1 E 7 2 1
3 CTECTBCHHOHAYYHBIH METO]I TIO3HAHMS https://m.edso0.ru/7f416194
Hroro mo pazneny 6
Pa3nen 2. [lepBoHayanbHbIe CBe€HUsI 0 CTPOEHHH BellecTBa
Bbubmuoreka [IOK
21 C 1
TpocHie Belieetba https://m.edso0.ru/7f416194
29 JB1>KeHue 1 B3auMOIeHCTBHE YaCTHULL 9 1 bubmmnorexa I[JOK
' BEILIECTBA https://m.edso0.ru/7f416194
bub6nuoreka IJOK
2.3 ArperatHble COCTOSIHHS BEIIIECTBA 2 https://m.eds00.ru/7f416194
Hroro mo pazgeny 5
Pazaen 3. /IBu:keHne M B3aNMOJAEHCTBHE TeJl
3.1 MexaHUYeCKOe TBIKCHHE 3 bromorexa LIOK
' A https://m.edsoo.ru/7f416194
Bbubmuoreka [IOK
2 u 4 1
3 FICPLITL, Macea, THIOTHOCTS https://m.edsoo.ru/7f416194
3.3 Cuna. Bunsr cun 14 1 2 Bbubmuoreka LIOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edsoo.ru/7f416194

HWroro mo pa3neny 21
Pasznen 4. laByieHue TBEPABIX TeJl, sKUIKOCTEH U ra3oB
41 Hasnenue. [lepenaua naBneHus TBEPALIMU 3 bubmuoreka [IOK
’ TeJaMHU, )XAIKOCTAMHU U Ta3aMu https://m.edsoo.ru/7f416194
4 i 5 bubmoreka [IOK
' ABIICHHE JKIIKOCTH https://m.eds00.ru/7f416194
Bbu6nuoreka LJOK
43 Avocheproe rasieHme 6 https://m.edso0.ru/7f416194
44 JleficTBrE )KHIIKOCTH M Ta3a Ha MOTPYKEHHOE 7 3 bubmmoreka [IOK
' B HMX TEJIO https://m.edsoo0.ru/7f416194
Hroro no pazneny 21
Pa3nen 5. PadoTa u MOIIIHOCTh. DHeprus
bubnuoreka [JOK
A P 1
> 460Ta 1 MOLIHOCTS 3 https://m.edsoo.ru/7f416194
Bbubmuoreka [IOK
2 I1 1
> POCTDIC MEXAHHIMET > https://m.edsoo.ru/7f416194
Bubnuoreka IJOK
>3 Mexanieckas SHepris 4 ! https://m.eds00.ru/7f416194
Hroro mo pasgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



https://m.edsoo.ru/7f416194
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8 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaunmeHoBaHUe pa3ie/ioB U TEM ugpoBbie
Ne n/m pasi Kontposbubie | IlpakTHueckue (achp )
MPOrpaMMbI Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchl
Paznen 1. TensoBble siBJIeHUs
11 CTpoeHue 1 CBOMCTBA BEIECTBA 7 Bubmmorexa [IOK
' pocHHe one ete https://m.edsoo.ru/7f4181ce
Bubmuoreka IJOK
12 Tentopsie mporecch! 21 1 > https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pa3znen 2. dnekTpuyeckue H MATHUTHBIE SIBJIEHHS
21 DNEKTPUICCKHUE 3apsIbl. 3apsHKEHHBIC Tella 7 1 bubmoreka IIOK
' 1 UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bub OK
2.2 [TocTosHHBIHN 2TEKTPUIECKHI TOK 20 1 7 htI/tID;I:I//I/(r)nT.eeI;z;_([).ru 17f4181ce
Bbubmanoreka IIOK
2. M 1 1.
3 ATHITHRIE ARICHIA ® > https://m.eds00.ru/7f4181ce
24 DJIeKTpOMarHuTHas WH, Yt 4 Bubmmorexa [IOK
' P Shn https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KJIACC

KoJauuecTBO 4acos DJIeKTPOHHBIE
HaunmenoBaHue pa3/iejioB H TeM udposbie
Ne n/m pasi Kontposbubie | IlpakTHueckue (achp )
MPOrpaMMbI Bceero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Paszgen 1. MexaHu4yecKue ABJICHUSA
11 MexaHnyecKoe IBUKEHUE U CIIOCOOBI €ero 10 1 Bubmuoreka IJOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
Bubmuoreka IJOK
1.2 B 7 20 1 3
SAMMOCHCTBHE TET https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
1. 1
3 3aKOHbI COXpaHeHHS 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pasznen 2. MexaHn4eckue KoJ1e0aHUS U BOJIHBI
bubanoreka IIOK
2.1 M 7
CXAHUIECKAC KOCOaHHA 3 https://m.edsoo.ru/7f41a4a6
Bbubmanoreka IIOK
2.2 M . 1
CXAHHHCCKHE BOTHEI. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazmemy 15
Paznen 3. DJIeKTPOMATHUTHOE TOJI€ M JIEKTPOMATHUTHBIE BOJIHBI
31 DIEKTPOMarHuTHOE TOJIE U 6 9 bubmmorexa [JOK
' AIEKTPOMATHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo paznemy 6
Paznena 4. CBeToBbIe ABJICHUSA
41 3axo acIpoCTpaHe cBeTa 6 2 bubmmorexa [IOK
. HBI I HEHUS CB
pactipocip https://m.edso0.ru/7f41a4ab
4.2 JIun3e! ¥ onTHYECKUE TPHUOOPHI 6 3 bubmorexa [JOK



https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6

bubanoreka IIOK

43 P 3 2
ayI0KCHHE OCIOrO CBETa B CIICKTP https://m.edsoo.ru/7f41a4a6
Hroro 1o pasaery 15
Pa3nen 5. KBanToBbIe siBiIeHHs
bubmnoreka IIOK
51 Hcnyckanue U MOTIONIEHUE CBETa AaTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
Bubnuoreka IJOK
52 (CTpoetiHe ATOMHOTO i1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka IJOK
5.3 SInepHbIe peakiym 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznen 6. [ToBTOpUTEILHO-0000AIOIINI MOTYJIBH
6.1 [ToBTOpenue n 06001IeHIe COAepKAHUS 9 5 bu6morexa HJOK
' Kypca ¢usuku 3a 7-9 kinacce https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB 10 ITPOT'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IHOYPOYHOE IINTAHNPOBAHUE

7 KJIIACC
N KouunyecTBo yacos y1eKTPOHHBIE HU(PPOBLIE
l'l/_l'l Tema ypoka Beero Koutpoabnpie | IlpaxkTuyeckue f:;:enuﬂ o0pasoBaTe/ibHbIE
padoThI padoThI pecypchl
1 ®usuka — HayKa o Ipupoje. SIpneHus 1 06/09/24
npupoabl. Puzndeckue sBICHUS
5 MexaHU4ecKHe, TEIUIOBBIE, 3JIEKTPUUECKHE, 1 09/09/24
MarHUTHBIE, CBETOBbIE, 3BYKOBBIE SIBJICHUS
3 ®usudeckre BETMYUHBI U UX H3MEpEHHUEe 1
Ypok-uccnenosanue "M3mepenne
4 TeMIIepaTyphl IPHU MOMOIIH KUIKOCTHOTO 1 1
TEPMOMETpa U JaTYNKa TeMIepaTyphl”
Kak ¢u3uka u ipyrue ecTecCTBEHHbIE HAYKH
5 M3ydaioT npupoay. EcrecTBeHHOHAYYHBIH 1 bubmmotexa HOK
MeTto[ mo3HaHus. Onucanue GU3HIeCKux https://m.edsoo.ru/ff09f72a
SIBJICHUH € TIOMOILBIO MOJENEH
Ypok-uccnenosanue "[IpoBepka runoressr:
5 JJIBHOCTD MMOJIETA MIapUKa, MyLIEHHOTO 1 1
TOPU30HTAJIBHO, TEM OOJIBIIIE, YeM OOJIbIIe
BBICOTA ITycKa"
, Ctpoenue BemectBa. OMbITHI, Butmorexa LIOK
JIOKa3bIBAIOIIUE TUCKPETHOE CTPOCHHE 1 https://m.edsoo.ru/ff09fe0a
BEILIECTBA
8 JIBr)KeHne JacTHIl BeIIecTBa 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnegopanue « OMbITH IO
9 HaOJII0ICHHIO TEIIOBOTO PACIINPEHHUS 1 1
ra3oB»
10 ArperatHble COCTOSIHHS BEIIeCTBA 1



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

B3anmocBs3b MeX 1y CBOMCTBaMHU BEIIECTB B
pa3HBIX arperaTHbIX COCTOSHUAX U UX

Bbu6nunoreka IJOK

1 ATOMHOMOJICKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOBI
12 Mexanndeckoe nBrkeHrne. PaBHoMepHOE 1 bubmoreka [IOK
HEpaBHOMEPHOE IBHKEHHUE https://m.edso0.ru/ff0a05c6
13 Ckopoctb. Equnuter ckopoctu Eubmorexa LIOK
https://m.edsoo.ru/ff0a079c
14 Pacuer myTu ¥ BpeMEHH IBUKECHUS Bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
Wnepnus. 3akon nHepun. BzanmoaericTere
15 Ten II():K MIpUYHHA thfeuHeHHﬂ CKOp(leTI/I bubmmorexa LIOK
https://m.edsoo.ru/ff0a0c10
IBIDKCHUS TEJ
16 I[LtotHOCTH BemecTBa. PacyeT Mmacchel bu6nmnoreka [JOK
00BEMa Teja TI0 €T0 MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabora «Onpenenenue
TUTOTHOCTH TBEPJIOTO TETa»
18 Pemenune 3agau mo teme "IlmoTHOCTH Bbu6nunoreka [JOK
BelecTBa" https://m.edsoo.ru/ff0al23c
19 Cwuta Kak XapaKTEePUCTHKA B3aUMOICHCTBHS
ten. Cuna ynpyrocta. 3akoH ['yka
JlaGoparopHas padota «3ydueHue
20 3aBUCHMOCTH pacTshKeHus (1edopMaryn)
MPYKHUHBI OT MPUJIOKESHHOM CUITBD)
21 SBnenune Tarorenus. Cuma TSHKECTH
CBs13b MEXKIY CUJION TSHKECTH M Maccoit
22 Tena. Bec TﬂeJ}Ila. Perrenue 3agad mo reme bubmorexa HOK
" " https://m.edsoo.ru/ff0al778
Cura TsSKeCTH
23 Cuna TSDKeCTH Ha JpYTHUX TUIaHeTax. bubmoteka [JOK

dusuueckre XxapakTepUCTUKHU IJIaHET

https://m.edsoo.ru/ff0a1502



https://m.edsoo.ru/ff0a0378
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bu6moreka IJOK

24 Msmeperiite ciur. JitamomeTp https://m.edsoo.ru/ff0al8cc
25 Bec tena. HeBecomocTh bubmmorexa LIOK
https://m.edsoo.ru/ff0al778
26 ClioxeHHe IBYX CHJI, HATPABIECHHBIX TI0 Bbubmoteka [JOK
OJTHOM TIpsSIMOIA. PaBHOIEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
27 Pewenue 3agau o reme
"PaBHOElCTBYOIIAs CHT"
Tpenue CKOIbKEHUA U TPEHUE TTOKOA. bubmmoteka [JOK
28
TpeHue B mpupoJie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabora «3yuenne
29 3aBUCUMOCTH CUJIBI TPEHHUA CKOJIbKEHUSI OT bubmmoreka [IOK
CHJIBI JIABJICHUS U XapakTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAFOTIIIXCST TIOBEPXHOCTEI)
30 PemeHnev 3a71a4 Ha ovnpeneneHMe
PaBHOJICHCTBYIOIICH CHIIBI
Pemenne 3a1au mo Temam: «Bec Tenay,
31 «Fpaqmqecfoe n3o0paxenue cum, «CHib», bubmmorexa LIOK
N https://m.edsoo.ru/ff0alde0
«PaBHOEHCTBYIOIIIAS CHIDY
KontponbHas paboTa o Temam:
32 «MexaHndeckoe IBIKEeHUE», «Macca,
IUIOTHOCTHY, «Bec Tenay, «I"padudeckoe
n3o0pakenue cun, « CHIbD)
33 Hasnenue. CiocoObl yMEHBIIICHHS U Bbubmuoreka [IOK
YBEIIMYCHHS JJABJICHUS https://m.edsoo.ru/ff0a20a6
JlaByienue raza. 3aBUCUMOCTb JIaBJICHUS T'a3a bubmmoreka [IOK
34 R
oT 00BbEMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 [Tepenaua naBienus TBEPILIMU TEIAMH, bubnmmnoreka [JOK
YKAIKOCTSIMU U ra3aMu. 3axkoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBJIeHHEe B )KMIKOCTH U Ta3e, BEI3BAHHOE bubmuoreka IIOK



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
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JEUCTBUEM CHUJIBI TSDKECTH

https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau no teme «JlaBnenue B Bbu6muoreka IJOK
JKUIKOCTH U rase. 3akoH Ilackaisy https://m.edsoo.ru/ff0a2826
38 Coobmraromuecst cocyabl bubmorexa LIOK
https://m.edsoo.ru/ff0a2970
39 I'unpaBnudeckwii mpecc bubmiorera LIOK
https://m.edsoo.ru/ff0a3136
40 Manometpsl. ITopIIHEBOH KU IKOCTHBIHI
Hacoc
Atmocdepa 3emiu. [Ipuunner
A1 CYIIIECTBOBaHUS BO3AYIIHON 000JI0YKH Bbutbnuoreka [JOK
3eMin. 3aBHCHMOCTE aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2b5a
JTABJICHUS OT BBICOTHI HAJl YPOBHEM MOPSA
bubnmmnoreka [JOK
42 Bec Bo3ayxa. ATMochepHOe TaBIieHHE https://m.edsoo.ru/ff0a2bia
43 Usmepenne armocdeproro gaBnerus. OmbIT bubmuoreka [IOK
Toppuaennu https://m.edsoo.ru/ff0a2da8
44 3aBHCUMOCTb aTMOC(EPHOTO JaBICHHS OT bubmoTtexa HJOK
BBICOTHI HAJI YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
Bbapomerp-anepous. ATMochepHoe AaBiIeHue bubmmnorexa [JOK
45
Ha Pa3IMYHBIX BBHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemienue 3anad o teme "' AtmocdepHoe
nasienne"
47 JlelicTBrE )KUIKOCTH U Ta3a Ha MOTPYKEHHOE Bbubmuoreka [IOK
B HUX TENO. ApXUMEI0Ba CHIa https://m.edsoo.ru/ff0a3276
JlaGopaTtopHas padota «OnpeneneHue
48 BBITaJI'I)KI/IBI;IOIHepﬁ CUJIBI ,ue;CTzllaonmeﬁ Ha bubmorexa HOK
’ https://m.edsoo.ru/ff0a33fc
TEJI0, TOTPYKEHHOE B JKUIKOCTH)
49 JlabopaTtopHas paboTa mo Teme bubmoteka [JOK

«HccnenoBanuye 3aBUCHMOCTH Beca Tella B

https://m.edsoo.ru/ff0a3514
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https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

BOJIC OT 00BbEMA MOTPYKEHHOU B )KUIKOCTh
YaCcTH TEJa

50 [TnaBanue Ten brbmmorexa LIOK
https://m.edsoo.ru/ff0a3a96
JlabopartopHas padora "KoncrpynpoBanue
51 apeoMeTpa WiId KOHCTPYHUPOBAHUE JIOJIKA U 1
omnpenenenue e€ rpy3onoabéMHocTy"
Pemenue 3agau mo temam: «I[lnaBanue
52 CyJZIOB. Bo3;[1:}[/xonnaBaHne», «JlaBnenue bubmmorexa LIOK
0 https://m.edsoo.ru/ff0a3654
TBEPJBIX TEI, XUIKOCTEU 1 ra30B»
53 KonTponbHas pabota HOVTCMC «JlaBnenne
TBEPABIX TeI, )XHUIKOCTEH U Ta30B»
Bbubnuoreka [JOK
>4 Mexanitiecias pabota https://m.edsoo.ru/ff0a3f82
Bbubmuoreka [IOK
> MoutHoCTs. EAHHUE! MOWHOCTH https://m.edsoo.ru/ff0a3f82
56 Ypok-uccnenopanue "Pacyér MoIIHOCTH, 1
pa3BHUBaeMoOii IpH MO IbEME IO JecTHHIIE"
57 [Ipoctbie Mexanu3Mebl. Peiuar. PaBHoBecue
CHWJI Ha phIyare
Prruaru B TeXHUKE, OBITY U IPUPOJIC.
58 JlaGoparopHas pabota <<}I]/IcchIII;):[lz)BgHHe 05 brbmorexa LIOK
. https://m.edsoo.ru/ff0a478e
YCJIOBUM PAaBHOBECHS phIyara
Pemenue 3a1a4 no teme «Y cloBUs Bbubmuoreka [IOK
59
PaBHOBECHS phluara https://m.edsoo.ru/ff0a48a6
KoaddurmenT noneznoro aedcTBus
60 MexaHu3Ma. JlaGoparopnas pabora 0.5
«3mepenne KII/] HaKIIOHHOM IIIOCKOCTI
61 Pemienue 3amau nmo reme "Pabora, Bbubmuoreka [IOK

MomHocTh, KITI"

https://m.edsoo.ru/ff0a4c48



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

Mexanudeckas sHeprus. Kuneruueckas u

bu6moreka IJOK

62 MOTEHIUAIILHAS SHEPTUS ! https://m.edsoo.ru/ff0a4252
63 3aKOH COXPaHEHHs] MEXaHUYECKON SHEPTUH 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEPUMEHT T10 TEME
"DKCIIepUMEHTATBHOES OTIPEIICIICHIE
64 W3MEHEHUS KHHETHYECKOM 1 ITOTEHIIMAJIbHOMN 1 1
SHEPI'UH MPH CKAThIBAHUH TEJIa 110
HAKJIOHHOM TUIOCKOCTH"
65 KouTponbHas pabota o teme «Pabora n 1
MOILHOCTb. DHEPTUs»
66 PesepBHbIii ypok. PaboTa ¢ TekcTamu 1o 1 bubmmotexa HOK
Teme "MexaHu4ecKoe IBIKeHne" https://m.edsoo.ru/ff0adee6
PesepeHbIit ypok. Pabora ¢ TekcTamu 1o
67 TeMep"Jlaan}II)He TBEPJBIX TE, KUIKOCTEH U 1 buGmiorexa LIOK
Y ’ https://m.edsoo.ru/ff0adffe
rasoB
PeseprHbIii ypok. PaboTa ¢ TekcTamu 1o
68 1
teme "Pabora. MomHOCTE. DHeprus"
OBILEE KOJIMYECTBO YACOB I1O 68 12

[TPOI'PAMME



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KIIACC

KosunuyecTBO 4acoB

DJIeKTpOHHBbIE U (POBHIE

Ne Tema ypoka KonTpoJbHbie IIpakTnyeckue flata o0pa3oBaTe/IbHbIE
n/n Bcero U3ydeHUst
padoThI padoThI pecypchbl
OCHOBHBIC MTOJIOKEHHUSA MOJICKYIIIPHO-
1 KHHETUYECKOHN TEOPUH U UX OH};ITELIG 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a5256
MO TBEPKIACHUS
2 Macca u pa3mep aTOMOB U MOJIEKY 1
3 Mopenu TBEPIOTO, )KUIKOTO U 1 bubmoreka [IOK
ra3000pa3HOr0 COCTOSHHIA BEIIECTBA https://m.edsoo.ru/ff0a540e
OO0BsSCHEHUE CBOMCTB TBEPIOTO, KHUJIKOTO U
4 ra3000pa3HOr0 COCTOSHUM BEUISCTBA Ha 1
OCHOBE TT0JIOKEHU I MOJIEKYIISIPHO-
KHHETHUYECKOHN TeOpUH
bu6nuoreka [JOK
5 Kpucrammmaeckue n aMmopdHBIC Tena 1 https://m.edso0.ru/ff0a5800
5 CMaunBaHHE U KaMHJUIAPHOCTb. 1 Bubmioreka [JOK
[ToBepXHOCTHOE HATSDKCHHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmupenue u cxarie 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a5a26
3 Temmeparypa. CBsi3b TEMITEpPaTypPEI CO 1
CKOPOCTBIO TETUTOBOTO IBUKESHUS YACTHI]
9 Brytpennss saeprus. CriocoObl H3MEHEHUS 1 bubmmoreka [IOK
BHYTPEHHEH SHEPTUH https://m.edsoo.ru/ff0a5c60
10 Buns! Termnonepenaun 1 bubmiorexa OK
https://m.edsoo.ru/ff0a6412
VYpox-KoH(pepeHuus "HpaKTquCKoe Butmorexa LOK
11 HCII0JIb30BaHUE TETNIOBBIX CBOMCTRB BEIIECTB 1 1

Y MaTepHaloB B LETIX 3HEprocoepexeHus"

https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
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12 KonnuecTBo TeIIOTHL. Y IelbHAas bu6moreka IJOK
TEIIIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHHE TEIIOBOTO OajaHca. Bubmmorexa LJOK
TermnooOMeH U TEIUIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparophast pabora "HccnenoBanue
14 SIBJIeIfI/ISI TI;HJIO(I)DGMeHa npu CM:HJI/IBaHI/H/I Enbmorexa LIOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW ¥ TOPSTYEH BOJIBI
Pacuer konmnuecTBa TEIIOTHI, HEOOXOIUMOTO
15 JUIS HATPEBAHMUS TEJIA U BBIIEIIEMOTO UM
MIPH OXJIAXKICHUH
16 Jlaboparopnas pabora "Omnpenenenne bubmmotexa JOK
yICIbHOM TEIIOEMKOCTH BerecTa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOTNBA. Y IebHas TEIIoTa bubmmoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBnenue u oTBEpAEBaHNE
18 KPUCTAJUIMYECKUX };:n. VY nenpHas TemoTa bubmorexa LIOK
https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 Jlaboparopnast pabota "Omnpenenenue Bubmmorexa LJOK
yAeTbHON TEIUIOTHI IJIaBJICHUS JIbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBanue 1 KOHACHCAITHS. bubmmoreka [IOK
Hcnapenve https://m.edsoo.ru/ff0a740c
Kunienne. Y nennHas TennoTa
napooOpa30BaHus U KOHICHCAIIUH. Bbubmoteka [JOK
21
3aBHCHUMOCTB TEMIIEPaTyphl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMoc(hepHOTO JaBICHUS
Brnaxxnocths Bo3ayxa. JlaboparopHas paboTa
22 "OnpeneneHue (Z)[ZHOCHTGJILII)JOI‘?I Enamlzocn/l bubmorexa HOK
Y https://m.edsoo.ru/ff0a7628
BO3/IyXa
93 Perienue 3amau Ha onpeieeHUE BIAKHOCTH

BO3JTyXa



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
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[TpuHIMITBL PaOOTHI TETUIOBBIX JBUTATEIICH.

24 [TapoBas TypOuHa. [IBUrarens BHyTpEHHETO
CropaHus
o5 KIIJ teroBoro neuratens. TemnnoBbie bubmoteka [JOK
JIBUTATEITH M 3aIIUTa OKPYKAFOIICH CPEIbI https://m.edsoo.ru/ff0a7c7c
26 3aKoH COXpaHEHHS U TIPEBPAIEHHUS YHEPTHH
B TETUTIOBBIX MPOIIECCaX
[ToaroroBka Kk KOHTPOJIBHOM
27 "T?CIIL'IJ?O:I)Iea}IBJI:HI/I}II).OI/I3M(;HepHaI/?§ e bubmmorexa LIOK
. " https://m.edsoo.ru/ff0a83f2
arperaTHBIX COCTOSIHUI BeIecTBa
KonTponbHas padora no teme "TernoBbie
28 ;[Bne}fm[. I/I3M£H6HI/I6 arperaTHbIx bubmmorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
COCTOSIHMH BeILeCTBA
29 OnexTpusanus Tel. /[Ba poxa
JNEKTPUYECKUX 3apSI0B
30 VYpok-uccnenoBanue "DneKkTpu3anus Tel
WHAYKLIUEN U IPU CONPUKOCHOBEHUH"
31 B3aumogeiicTBue 3apsKeHHBIX Tel. 3aKOH Bubmmorexa LJOK
Kynona https://m.edsoo.ru/ff0a87e4
Onextpuyeckoe noje. HanpspkeHHOCTD
32 3H€KT§I/I‘I€CKOI‘O TOJISL. HpI/II)HHI/IH bubmorexa LIOK
. https://m.edsoo.ru/ff0a8a0a
CYNEPIIO3ULIUH JIEKTPUUECKUX HOIeH
33 Hocurenu snexkTpuueckux 3apsauoB.
OnemeHTapHbIH 3apsia. CTpoeHne aToMa
34 [IpoBoAHMKH U AMPIAEKTPUKU. 3aKOH Bubmoteka LJOK
COXPAaHEHUS SNEKTPUICCKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenne 3amay Ha IpUMEHEHNE CBOMCTB bubmmoreka [IOK
DIIEKTPUIECKUX 3apSIIOB https://m.edsoo.ru/ff0a90cc
36 DIEeKTPUIECKUHN TOK, YCIOBHS €TI0 bubmoteka [JOK

cyuiecTBoBaHUs. McTouHuKH

https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
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SJICKTPUYCCKOT'O TOKa

37 JleificTBHS IIEKTPUUECKOTO TOKa bubmorexa LIOK
https://m.edsoo.ru/ff0a96b2
Ypok-uccnenosanue "JlelictBue
38 3JIEKTPUYECKOIO MOJIS HA MPOBOIHUKHU U 1
JIIBJICKTPUKH"
39 DIEeKTPUIECKU TOK B METAJUIAX,, KUIKOCTSIX bu6moreka IJOK
¥ razax https://m.edsoo.ru/ff0a9838
40 DJeKkTpuyecKas Lelb 1 €€ COCTaBHbIE YacTH
Cuna Toka. JlaboparopHast pabora Bubmmorexa LJOK
41 0.5
"H3MepeHHe U peryiupoBaHue CHIIbI TOKA" https://m.edsoo.ru/ff0a8bd6
DnexTprudecKoe HanpshkeHne. BonptmeTp.
42 Ha6opI:1TopHaﬂ paGoza "UsmepeHue u b 05 bubmmorexa LIOK
. https://m.edsoo.ru/ff0ade14
peryaupoBaHue HAPSHKEHUSI
43 ComnpoTHBIICHNE POBOTHUKA. Y IETHHOE bubmoteka [JOK
CONPOTHUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparophast pabota "3aBHCHUMOCTb
3IEKTPUUECKOrO COMTPOTUBIICHUS bubmoTtexa HJOK
44 1
MPOBOJIHMKA OT €0 [UTUHBI, TUIOIIAIN https://m.edsoo.ru/ff0aa738
MTOTICPEYHOTO CEUSHUS M MaTepraia"
45 3aBUCUMOCTH CHJTBI TOKA OT HAPSHKEHUSI. Bubmoteka [JOK
3akon OMa Juis y4acTka [ernu https://m.edsoo.ru/ff0aad44a
JlaGoparophas pabota "MccnenoBanue
46 3aBUCHMOCTH CHJIBI TOKA, HAYILIETO Yepe3 1 Bubmotexa LJOK
PE3UCTOP, OT COMPOTHUBIICHHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHUs Ha pesucTtope”
47 [TocnenoBaTensHOE U MapaIeTLHOE
COETUHEHNS MTPOBOIHUKOB
48 JlaGoparopHas pabdora "[IpoBepka npasuia 1 bubmoteka [JOK

CJI0KEHUS HAPSDKEHUN [TPU

https://m.edsoo.ru/ff0aaa58



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
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MOCJIEZIOBATEIbHOM COCTMHEHUHU JIBYX

pe3ucTopos”
Jlaboparophas pabora "[IpoBepka npaBuia BuGmorexa LIOK
49 JUTSL CHJIBI TOKA MPH NapajlieIbHOM https://m.edsoo.ru/ff0aadLe
COEIMHEHUHU PEIUCTOPOB"
50 Pemenne 3ana4 Ha mpruMeHeHue 3akoHa Oma Bubmoreka [JOK
JUTSL Pa3IMYHOTO COETUHEHUS ITPOBOTHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIHOCTB 3JIEKTPHUECKOTO TOKA. Bubmotexa LJOK
3akon Jxxoyns-Jlenra https://m.edsoo.ru/ff0ab124
59 Jlaboparophast padota "OnpezneneHue Bubmmotexa LJOK
pabOoThl ¥ MOIITHOCTH 3JICKTPHUUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DJeKTpudecKue eny | MoTpeOuTeNn BuGmorexa [{OK
53 AIIEKTPUIECKO 3Hepruu B ObiTy. KopoTkoe https://m.eds00.ru/f0ab660
3aMbIKaHHE
[MoaroroBka K KOHTPOJIBHOM paboTe 1o TeMe
54 "OnexTpuyeckue 3apsabl. 3apsyKeHHbIE Tena Bubmoteka LJOK
" ux B3auMoeicTBus. [1ocTOsTHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUYECKUNA TOK"
KonrpospHas pabora mmo teme
55 "DneKkTpruyecKue 3apsaabl. 3apsyKEHHBIE TENa Bubmmorexa LJOK
U MX B3auMo/ieiicTBrs. [10CTOSIHHBIN https://m.edsoo.ru/ff0abea8
DIIEKTPUIECKHA TOK"
56 ITocTosiHHBIE MAarHUTHI, UX B3aUMOJICUCTBHE
57 VYpoxk-uccnenoanue "M3yueHue nonei Bbubmoteka [JOK
IIOCTOSHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
58 MarnuTtHoe noJjie. MarauTHoe noJje 3eMiId U bubmmoreka [IOK
€ro 3Ha4yeHue I KU3HUA Ha 3eMIle https://m.edsoo.ru/ff0acOba
OmeiT Opcrena. MaruuTHoe ose
59 3neKTszeCKoro TOKa MarHuTHoOE 1oJjie bubmmorexa IOK

KaTyIIKH C TOKOM

https://m.edsoo.ru/ff0acld?2
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60

IIpumeHeHne 31eKTPOMAarHUTOB B TEXHUKE.
Jlaboparophast pabota "M3yuenue neiicTBus
MarHuTHOTO MOJISI Ha IPOBOJHUK C TOKOM"

0.5

bu6moreka IJOK
https://m.edsoo.ru/ff0ac74a

61

DNEKTPOABUraTENh IOCTOSTHHOTO TOKA.
Hcnonk3oBaHue 1eKTpOABHraTeIe B
TEXHUYECKHX YCTPONUCTBAX U HAa TPAHCIIOPTE.
JlaGopaTophas pabora "KoHcTpynpoBaHue 1
n3ydeHue paboThl AJIEKTpoaBUraTess'

bubnuoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

62

OmnbiTe @apanes. 3aKOH IEKTPOMArHUTHOM
nHaykuuu. [Ipasuno Jlenna

63

Onekrporenepatop. CriocoObl HOTydeHHS
IIEKTPUIECKOM SHEPTUH. DIIEKTPOCTAHIINU
Ha BO300OHOBIISIEMBIX HCTOYHHUKAX SHEPTUU

64

[ToaroToBKa K KOHTPOJIBHOM paboTe IO TEMe
"DIEKTPUIECKNE U MAaTHUTHBIC SIBIICHIS"

65

KontpopHas pabota mo teme
"DNEeKTPUIECKUE U MATHUTHBIC SIBICHUS"

bu6moreka IJOK
https://m.edsoo.ru/ff0acb14

66

PesepsHbIii ypok. PaboTa ¢ TekcTamu 1o
teMe "TemnoBeie sBieHUs"

Bbu6bnunoreka IJOK
https://m.edsoo.ru/ff0acc5e

67

PesepBubIii ypok. PaboTa ¢ Tekctamu 1mo
TeMe "I1oCTOSIHHBIN AIEeKTpUYECKUM TOK"

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0acdc6

68

Pesepenblii ypok. PaboTa ¢ TekcTamu 1o
TeMe "MarautHele aBiieHus"

OBIIEE KOJIMYECTBO YACOB ITO
[TPOI'PAMME

68

14.5
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9 KUIACC

Koaun4yecTBO 4acon

DJIeKTpOHHBIE U (pOBHIE

Ne Hara
Tema ypoxa Kontposbubie | IlpakTHyeckue o0pa3oBaTeJIbHbIE
n/n Bcero U3ydeHUs
padoTsl padoThI pecypchbl
1 MexaHnnveckoe qBmkeHrne. MarepuanbHas 1 03/09/24
TOYKa
5 Cucrema orcuera. OTHOCUTEIBHOCTD 1 05/09/24 Bubnuoreka IJOK
MEXAHUYECKOT'O JIBIKEHUS https://m.edsoo.ru/ff0ad474
but6mmoreka IJOK
P i 1 24
3 aBHOMEPHOE MPSIMOJIMHEHHOE IBMYKEHHE 09/09/ https://m.edsoo.ru/ff0ad19a
4 HepasHoMepHOE IPSIMONMHEWHOE JBUKEHUE. 1
CpenHsis 1 MTHOBEHHASI CKOPOCTh
5 [IpsimonuHENHOE paBHOYCKOPEHHOE 1 Bbubnmotexa LIOK
JIBUKCHUE. Y CKOPCHHE https://m.edsoo.ru/ff0ad8d4
CKopocThb NPSIMOTMHEIHOTO
6 PaBHOYCKOpEHHOT 0 iBMxkeHus. [ padpuk 1
CKOPOCTH
, Jlabopatophas pabota "OnpeneneHue . . Butmorexa LIOK
YCKOPCHIBITENA TIPH PABTOYEKOPEITHOM https://m.edsoo.ru/ff0adb18
JIBIDKEHUH TI0 HAKJIOHHOM TJIOCKOCTH
8 CBo0OoaHoe naxenue ten. OnerTel [Nanuies 1
9 | Tepuon auacrom oopassori Tuneiman | 1 b morera LIOK
pros patt ' https://m.edsoo.ru/ff0ae176
YTIIOBast CKOPOCTH
10 I{eHTpOCTPEMUTENBHOE YCKOPEHUE 1
bub OK
11 Ilepssiit 3axkoH HetoToHa. BexkTop cuibl 1 hED;I:I//I/(r)I:.ZI;z(S).ru /06612
12 Bropoii 3akon HetoToHa. PaBHOA€HCTBYIOIIAs 1 Bubmuoreka IJOK

cujia

https://m.edsoo.ru/ff0ae72a
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bubanoreka IIOK

13 Tperuii 3axod Hetotona. Cyneprno3unust cui https://m.edso0.ru/ff0ae982
14 Pemienue 3a1a4 Ha NPUMEHEHHUE 3aKOHOB Bbubmuoreka IJOK
Herotona https://m.edsoo.ru/ff0aeb6c
bubmmorexa [IOK
15 Cuna ynpyrocth. 3akon [yka https://m.edsoL(I).ru/fanecaZ
16 Pemenune 3amau o Teme «Cuina ynpyroctm
17 JlaGoparopnas padora «Onpenenenue bubmuoteka [JOK
YKECTKOCTH TPYKUHBD» https://m.edsoo.ru/ff0aee28
18 Cuna penms butmoreka LIOK
https://m.edsoo.ru/ff0af738
19 Pemrenne 3amaya mo reme «Cuita TpeHUSD) E;S;;(;T.Zﬁzi?f;ﬁ%f 226
20 JlaGoparopHas padora "OmnpenencHue bubmmoreka [JOK
K03 GHULIUEHTA TPSHUS CKOJIbKCHUS" https://m.edsoo.ru/ff0af8be
1 Pemenue 3amay no teme "3axonsl HeroToHa. Bbubmuoreka IJOK
Cuna ynpyroctu. Cuna Tpeaus” https://m.edsoo.ru/ff0afb8e
29 Cuna TSDKECTH U 3aKOH BCEMUPHOTO bu6mmotexa [JOK
TATOTEHHUS. Y CKOPEHHE CBOOOHOTO Ma ICHHSI https://m.edsoo.ru/ff0af044
VYpok-kouhepeHius "J[BuxKeHHE TET BOKPYT
23 rpaBUTaiOHHOTO IIeHTpa (ConHeyHas
cuctema). ["amakTuxn"
24 Pemenue 3anau mo Teme "Cuna TSHKECTH U Bbutmoreka LIOK
3aKOH BCEMUPHOTO TATOTEHUS" https://m.edsoo.ru/ff0af5f8
o5 [lepBas kocMHUYECKas CKOPOCTb. bubmmorexa LIOK
HeBecoMoCTb U mieperpys3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecHE MaTepraIbHOW TOUKH.
26 AbcoroTHO TBEpIOE Teo. PaBHOBecHe but6moreka IJOK

TBEPJOTO TeJIa C 3aKPEIJIEHHON OChIO
BpaieHus. MomeHT cuiibl. LIeHTp TsKecTH

https://m.edsoo.ru/ff0afe36
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PaBHOBECHE MaTepUanbHOW TOUKHU.
AbcomoTHO TBEpOE Teno. PaBHOBecue

2t TBEPIOTO TeJa C 3aKPEIIEHHOW OChIO
BpauieHusl. MomeHt cunbl. LleHTp TshxecTn
08 Pemenne 3aga4 mo Teme "MOMEHT CHIIBL. but6mmoreka IJOK
Ientp Tsoxectn"” https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTe 1Mo Teme
29 "MixaHquCKoe )Z[BI/II))KCHI/IC. §3aI/IMOHCI7'ICTBI/Ie bubmmorexa [IOK
. https://m.edsoo.ru/ff0b0408
Ten
KonTtponbnas paborta mo teme
30 "MexI:lHHqGCK(I))e JIBIOKeHue. B3anMonericTeue bubmorexa HOK
. https://m.edsoo.ru/ffOb06ec
Ten
Nmnynsce Tena. UMmybe cuitel. 3aKoH
31 COXpZHeHI/ISI I/IMHyJII)}(IBa. Ynpyroe u bubmrorexa LIOK
N https://m.edsoo.ru/ff0b07fa
HEeynpyroe B3auMoeHCTBHE
32 Pemenue 3ama4 o Teme "3akoH COXpaHEHUS Bbubmmoteka LIOK
uMIyIbca https://m.edsoo.ru/ff0b096c
33 VYpoxk-koHpepeHuus "PeakTHBHOE IBHKEHHUE
B IIPUPOJIE U TEXHUKE"
34 Mexannueckast paboTa U MOIITHOCTb bubmorexa [IOK
https://m.edsoo.ru/ffOb0a84
35 PaGota cuitbl TSXKECTH, CUIIBI YIPYTOCTH U bu6muotexa LJOK
CHJIBI TPEHHS https://m.edsoo.ru/ff0b0db8
JlaGoparopnas pabota «OmnpezencHue
36 paboThI CHIIBI TPEHHS IIPH PABHOMEPHOM
JBIDKEHHUH TeJla 10 TOPU30HTAIbHON
TIOBEPXHOCTH»
37 CBs3b dHEprud U paboThl. [loTeHInaEHAS
3HEprus
38 Kunernueckas sneprus. Teopema o bu6mmotexa JOK

KUHETUYECKON IHEPIUU

https://m.edsoo.ru/ff0b0c32
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39

3akoH COXpPAaHCHUA SHEPIrU B MCXaHUKE

JlaGoparopHas pabora «3yueHue 3akoHa Bbubaunorexa [{OK
40
COXPaHCHUS SHEPTHNY https://m.edsoo.ru/ffOb12fe
41 KonebarenpHOE IBUKEHUE U €T0 Bubmmoreka IJOK
XapaKTEePUCTHKH https://m.edsoo.ru/ff0b1858
42 3aryxaroriue Koiedanus. BeiHy X 1eHHBIE bubmmoreka [IOK
KoseOanusi. Pe3oHaHc https://m.edsoo.ru/ff0b20f0
43 MaTtemaTH4eCKUI U IPYKUHHBIN MAITHUKH
VYpox-uccrnenopanue «3aBUCUMOCTh IIEPUOJIA
44 K(E)J'I€6aHI/II71 :T JKECTKOCTH MPYKUHBI U fqacfbl bubmorexa LLOK
https://m.edsoo.ru/ff0b197a
Tpy3a»
45 IIpeBpamienre sHEPTUH TIPH MEXAHUIECKIX
KoJIeOaHUsIX
JlaboparopHast pabora «OnpeneneHue
46 qaCTOI:’)H:I Hpnepnlzma Kone6a£1/1§1 MPY>KUHHOTO bubmmorexa LIOK
https://m.edsoo.ru/ffOblaec
MAasITHUKa
Jlaboparophas pabota «IIpoBepka
47 HCSaBI:I)/ICI/H\I/I)OCTI/IpHepI/IO,Z[a Ifoneé)aﬁnﬁ rpysa Bubmmorexa [IOK
’ https://m.edsoo.ru/ff0b197a
TIOJIBEIIIEHHOTO K HUTH, OT MacChl Tpy3a»
Mexanndeckre BoHbEL. CBOMCTBa
48 MexXaHuIecKuX BOJH. [IpogopHbIe I Bubmorexa LIOK
https://m.edsoo.ru/ff0b21fe
MOTICPEYHBIC BOJTHBI
49 Ypok-koHpepeHius "MexaHn4eCKUue BOJTHbBI
B TBEpIoM Tene. CelicMuuecKue BOJIHbI"
50 3Byk. Pacipoctpanenue u oTpaxxeHre 3Byka
51 VYpoxk-uccienoranue "HabmroaeHne
3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
59 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHUYECKUI pe30HaHC
53 Ypok-koHpepeHius "YIIbTpa3ByK U bubmuoreka [JOK
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WH(PA3BYK B MIPUPOJIC U TEXHUKE"

https://m.edsoo.ru/ff0b23ca

[loxaroToBka K KOHTPOJIBHOW paboTe 1Mo TeMe

54 "3aKoHBI COXpaHeHHs. MexaHuuecKHe bubmmorexa LIOK
https://m.edsoo.ru/ff0b25f0
KOJICOAHUS W BOJTHBI"
Kontponbnas pabora o Teme "3aKOHBI
55 coxpaHeHusI. MexaHnmdeckne KoieOaHus u
BOJIHBI"
56 DNEeKTPOMArHUTHOE TOJIE. bubmmoteka [JOK
DJIeKTPOMarHUTHBIE BOJTHBI https://m.edsoo.ru/ffOb2abe
57 CBOCTBA 3JIEKTPOMArHUTHBIX BOJIH
VYpok-koHpepenuus "llkana
58 3npeI<Tp0M§1)"HI:/ITHLII,IX BOJH. Vcrionp30Banne Bubmmorexa [IOK
. " https://m.edsoo.ru/ff0b2fe6
AIIEKTPOMATHUTHBIX BOJIH JISI COTOBOM CBSI3U
Ypox-uccrnenoanue "M3yueHne CBOWCTB
59 BHI)GKTpOMaFIJ;I/ITHLIX BOJIHyC MIOMOIIIBIO Bubnmorexa [IOK
https://m.edsoo.ru/ff0b2c6c
MOOUIBHOTO TenedoHa"
50 Pemenwne 3a1a4y Ha onpezieNieHNe YacTOTHI U
JUTMHBI 3JIEKTPOMATrHUTHOM BOJTHBI
61 DNIeKTpOMarHuTHas IpUpoIa CBETA. bu6mmotexa [JOK
CkopocTb cBeTa. BosiHOBBIE CBOMCTBA CBETa https://m.edsoo.ru/ff0b31d0
Uctounuku cera. [Ipsmonuneiinoe
62 pacnpocTpaHeHue CBETa. 3armenus CosHIA U Bubmmorexa [IOK
https://m.edsoo.ru/ff0b3658
JIynst
3aKkoH oTpaXKeHHs CBeTa. 3epkaia. Pemenue
63 3a/1au H?l)ipHMeHeHne 3a1<o£a OTpaXKEHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0b38c4
CBETa
[IpenomMnenue cBeTa. 3aKOH MPEIOMIICHHS bubmoreka I[IOK
64
cBera https://m.edsoo.ru/ff0b3aea
65 ITonHOE BHYTpEHHEE OTpaKeHHE CBETA. bu6mmotexa JOK

Hcnonp3oBanne MOITHOTO BHYTPEHHETO

https://m.edsoo.ru/ff0b3c5c¢c
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OTPaXXCHHUA B OITHICCKHUX CBETOBOJAAX

JlaboparopHas pabora "HccnenoBanue
3aBUCHUMOCTH yTJ1a MPEJIOMIICHHS CBETOBOTO

06 Jyda OT yriia MMajieHus Ha TPaHuIle "BO3AyX-
crexio™
Ypok-koudepenius "Mcnons3oBanne
67 MOJIHOTO BHYTPEHHETO OTPaKCHUS:
CBETOBO/IBI, ONITUKOBOJIOKOHHAS CBSI3h"
bu6moreka IJOK
68 JIunzel. OnTudeckast Cuia JIMH3bI https://m.edsoo.ru/ffOb32c
. Bbutbmuoreka IJOK
69 IToctpoenune n300pakeHnH B TMH3AX https://m.edsoo.ru/ffobddda
Jlabopatopnas pabdota "Omnpenenenne
70 q)oxyrc)Hori paC(I?)TOSIHI/IH u oiTiquKoﬁ CHUTBI Bubmmorexa [IOK
9 https://m.edsoo.ru/ff0b4206
cobuparomieit JINH3H"
71 Ypoxk-koHbpepeHtys "OnTu4ecKue THH30BbIS bubmmoteka [JOK
npuOopsr" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontuyeckas cucrema. 3peHue bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 VYpox-koudepenmus "J{edhexTs! 3perns. Kak
COXpaHUTh 3peHue"
Paznoxxenue 6emoro cBeta B crekTp. OMBITH
74 Herorona. Cnoxxenue CHeKTpaJILHI)E( LIBETOB. bubmmorexa LIOK
https://m.edsoo.ru/ffOc0f4c
Hucnepcus ceera
JlaboparopHas padoTa "OImBITE IO
75 Pa3IoKEHUIO OEIIOr0 CBETA B CIIEKTP U Bbubaunorexa [{OK
BOCIPHSTHIO [[BETA MTPEAMETOB MPU HX https://m.edsoo.ru/ff0cO0e2a
HaOJTIOICHUH Yepe3 IBETOBBIE (DHIBTPHI"
Ypox-nipakTuKyM "BoJTHOBBIE CBOHCTBA
76 cBeTa: Aucrepcus, naTephepeHnns u

madpakmms"
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OneiTel Pezepdopaa u nnanerapHas MoaeIb

bubanoreka IIOK

" aroMa https://m.edsoo.ru/ff0c12a8

78 [octynaTet bopa. Moaens aroma bopa

79 Hcnyckanue 1 NOriIoueHUe CBETa aTOMOM. Bubmmoreka IJOK
KBantsl. JInHeWvaThIC CIIEKTPBI https://m.edsoo.ru/ff0cl44c

80 Ypoxk-npaktukyM "HabmoqeHue CrieKTpoB bubmmoreka [IOK
ucyckanus" https://m.edsoo.ru/ff0c1550

81 PagnoakTuBHOCTE U €€ BUJIBI bubmorexa HOK

https://m.edsoo.ru/ff0c1672

82 Ctpoenue atoMHOrO siipa. Hykimonnas bubnmnorexa [IOK
MOJIEIb https://m.edsoo.ru/ff0c18ac

83 PannoaktuBHBIE TpeBparieHus. M30Tomb E’:tlg;jll(r)‘:.zléz(i?lljiff 0clald

84 Pemenne 3amau mo teme: "PagnoakTUBHEIE but6moreka IJOK
npeBpareHus’" https://m.edsoo.ru/ffOclb4da

85 [lepuox momypacnana

86 Ypok-koHbepenius "PannoakTuBHbIE bu6mmotexa [JOK
U3JIyYCHUsI B IPUPOJIE, METUIIUHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 S nepHbIe peakIui. 3aKOHBI COXpaHESHHUS bubmmoreka [IOK
3apAIOBOTO M MACCOBOT'O YHCEI https://m.edsoo.ru/ff0c1c58

88 DHeprusi CBA3M aTOMHBIX siiep. CBA3b MacChl bubmmoteka [JOK
Y SHEPTUH https://m.edsoo.ru/ffOcld7a

89 Pemienue 3agau no reme "SnepHsie peakun"

90 Peakuuu cunrtesa u nenaeHus saep. Bbubmuoreka IJOK
HWcrounuku sHepruu COIHIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypoxk-koubepeHnus "SnepHas SHepreTHKa.

91 JeficTBUS paquOAKTUBHBIX U3IIy4CHUHI Ha
JKUBBIE OpTaHU3MBI"

92 [ToaroroBka K KOHTPOJILHOH paboTe Mo TeMe Bubnmoteka LIOK

"DIeKTpOMarHuTHOE TOJIE.

https://m.edsoo.ru/ff0c223e
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DNeKTpOMarHuTHbIE BOJHEL. KBaHTOBEIE
siBienusa"

KonrponbHas padoTta o reme
"OIeKTpOMarHuTHOE TOJIE.

93
DeKTpOMarHuTHbIe BOJIHBI. KBaHTOBBIE
sIBITCHUS "
94 [ToBTopenue, 0606menue. JlaboparopHsie bu6muorexa [JOK
paboTsl o kypey "B3aumoneiictue Ten" https://m.edsoo.ru/ff0c245a
o [MorTOpenue, 0600meHue. Pemenue BuGmiorexa LIOK
pacYETHBIX M KAUECTBCHHBIX 3a/1a4 [0 TeMe https://m.edsoo.ru/ff0c2572
"TerutoBEIe TIpOIIECCH"
o IToBTOpenue, 0600menme. Penenne BuGmorexa L[OK
paCy€THBIX U Ka‘IeCTBeHHBIXv?,a]IaT-I 10 TEMC https://m.edsoo,ru/ff0c2a22
"KIIJI TeroBsIx ABUTATECH"
o H;BTeopeHne, Ii)a60€6cme:ple. P?;Je:neo i BuGmorexa [JOK
YETHBIX U YECCTBCHHBIX Y [10 TCM
f \ A https://m.edsoo.ru/ff0c2b30
KIIJI anexTpoycTaHOBOK
08 [ToBTOpenue, 06001menue. JlabopaTtopHsle Bbu6mmoreka LHOK
paboTsl 1o Kypcy "CBeToBble sBICHUS" https://m.edsoo.ru/ff0c2c52
[ToTOopenue, 06061menue. Pabora c
99 TEKCTaMHU 10 TeMe "3aKOHBI COXpPaHEHUS B brbmorexa [OK
" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKe
100 [MoBTOpenue, o6o6menue. Pabora ¢ but6mmoreka [IOK
tekcTamu 1o Teme "Konebanus u BoiHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606meHue. Pabora ¢ bu6mmoreka [OK
TekcTamu 1o Teme "CBeToBbIC SIBICHUS" https://m.edsoo.ru/ff0c3044
[ToBTopenue, o6o6menue. Padora c
102 TekcTamu no teme "KBaHTOBas U siepHast

¢uzuka"
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OBIIEE KOJIMYECTBO HACOB 10
[NPOI'PAMME

102

27







YYEBHO-METOJINYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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