AJAITTUPOBAHHASA PABOUYASA ITPOT'PAMMA
yueOHoro npeamera «®Pusuka. ba3oBblii ypoBeHb»

J71s1 00yuaromumxcs 7-9 K/1accoB

7 BU],



IIOACHUTEJIBHASA 3AIIMCKA

[Mporpamma 10 (M3MKe Ha YpPOBHE OCHOBHOTO 00I1ero o0Opa3oBaHUS
COCTaB/ieHa Ha OCHOBe TIOJIOXKeHWN U TpeOOBaHWI K pe3ysbTaTaM OCBOEHHs Ha
6a30BOM ypoBHE OCHOBHOU 0Opa30BaTe/bHOW MPOTPaMMbl, TIPe/ICTaBIeHHbIX B
dI'OC 000, a Takxke ¢ yuétom dheepanbHO paboueit mporpaMMbl BOCITUTAHUS U
KoHnrjenmuu rpenojjaBaHusi yuebHoro npeameTa «PU3nKa».

AjianiTvpoBaHHasi mporpaMma mno ¢us3uke /s 7-9 K/1acCcoB npejHa3HaueHa /st
o0yuaroluxcss C 3a/ep’KKOM TICUXUUYeCKOTO Ppa3BUTHS, CIIOCOOHBIX YCBOUTh
aZlaNTUPOBAaHHYI0 00pa30BaTeIbHYIO IIPOrPaMMy OCHOBHOT'O 00111ero 06pa3oBaHUs
B YCJIOBUSIX MHKJTIO3UBHOT'O 00YUeHMsI TTPU CO3/JaHUH CITelUaIbHBIX YCIOBUM.

Lenb peamuzaiuu AOOIT OOO obyuaroiuxcss ¢ 3[IP HampaB/ieHa Ha
co3laHre  yCJIOBUW — JjiS  MaKCHMaJbHOTO  VZOBJETBOPEHHUS  OCOOBIX
obOpa3oBarenbHBIX MOTpebHOCTel oOyuaromuxcsi ¢ 3I1P, obGecreunBaromyx
yCBOEHHEe UMM COLIMA/IbHOTO Y KYJIbTYPHOTO OMbITa.

Ilcuxosi0ro-nejaroruyeckas xapakTepucTuka odyuarommuxcs c 3I1P.
et C BO3MOKHOCTBH) WHTE/UIEKTYaJbHOTO Ppa3BUTUS, HO 3aMeJIeHHbIM
TEMIIOM TICUXWUYECKUX [POLeCCOB, BBICOKOM HCTOLIAeMOCTbI0, TPYAHOCTBIO
B YCBaMBaHWU 3HAHUW: TMCUXUUECKOe HeJOopa3BUTHUe, 3aZlep>KKa ICUXUUYeCKOro
pa3BUTHUS, TIOBPEXXJEHHOe TICUXMYecKoe pa3BUTUe, AUPUIIMTaDHOe pa3BUTHE,
rnckakeHHoe pa3utue (PA/, CIBI")

Obumu  mipobsieMaMy  SIBJISIFOTCSL  3aMe/[lJIeHHOe,  Heroc/e/loBaTe/IbHOe
BOCIIpUSATUE, OTCTaBaHWe CJOBECHO-JIOTUYECKOr0 MbIluieHusi. VM C/10>KHO
aHaM3upoBaTh U 00001IaTs. B pesysbTaTe cTpafiaeT peub, JUileHHAs SICHOCTH
Y JIOTHKH.

Hns pneter ¢ 3IIP xapakTepHO HeNPOU3BOJIbLHOE WMITY/JIbCHBHOE TOBE/eHUe
Y MH(PAHTUIU3M B COUETAaHUM C HU3KMM YPOBHEM [03HaBaTe/bHbIX IIPOLIECCOB,
BK/IFOUasi TIaMSATh ¥ BHUMaHWe. [IpuunHbl MH(MaHTHUIM3Ma KPOITCA B pobiemax
SHZOKPUHHOM M HEPBHBIX CHCTEM, 3al03a/IoM TeMIle IICUXAUeCKOr0 Pa3BUTHSL.

[Tpy oOyueHWH HY)KHO YUUTBHIBaTh WX (PU3N0JIOTHYECKH O0O0YCI0BIEHHYIO
yTOMJISIEMOCTb, YacCTyK) CMeHY aKTMBHOCTU U MacCMBHOCTU. Eciu WM faBaTh
WHTepecHble 3aJjaHus, He TpeOylolye HarpsbKeHWs yMa, Co3jaTh aTtMocdepy
CTIOKOMCTBUSI | 10OpO’KenaTelbHOCTHA, OHU I10Ka3bIBAalOT DPe3yJIbTaThl pelleHwUs
VHTeJI/IeKTYaIbHBIX 3a7iau, MpUO/IKeHHbIe K HOpMe.

[TporpamMmMa pekoMeHJyeTCs OOyYarIUMCs, y KOTOPbIX OTMeuaroTCs
TPYJHOCTA TIPOM3BOJIBHOM CAMOPETyJsil[id, TIPOSIB/SIFOIIENCS B YCIOBUSIX
JleAITeJIbHOCTU M OPraHM30BaHHOTO TOBEJEHHs, a TaKKe YCTOWUYMBbIE TPU3HAKU
o0r111e#t colMaIbHO-3MOI[MOHATBHOM He3penoCcTH. Kpome TOro, y JaHHOM KaTeropuu



o0yuaroluxcss MOTYT OBbITb TIPU3HAKW JIETKOW OpraHWYecKod HeJ0CTaTOYHOCTH
LeHTpaibHOM HepBHOUW cuctembl (LIHC), BbIpakatoijuecs B TIOBBIIIEHHOM
TICUXUYECKOW HCTOI[aeMOCTA C COIYTCTBYHOIIUM CHWKEHWEM YMCTBEHHOM
paboTOCIIOCOOHOCTU U YCTOMUMBOCTA K WHTEJUIEKTYalbHbIM M 3MOLMOHA/IBHBIM
Harpy3kaMm, a Tak)Ke TUIWYHbIe, B PAa3HOUM CTeNeHU BbIpa’KeHHble, AUCHYHKIMU B
cdepax MpOCTPaHCTBEHHBIX TPeACTaBIeHUM, 3pUTeTbHO-MOTOPHON KOOPAWHALUH,
(hoHeTUKO-(OHEMAaTUUeCKOT0 Ppa3BUTUSl, HEWpPOoAWHaMUKU U 1ap. OpHuM U3
BaKHEMIIIMX yCI0BUM BK/IOUeHus1 obyuatorierocs ¢ 3I1P B cpefly cBepCTHUKOB 0Oe3
OrpaHUYeHUN 3/10pPOBbsi SIB/SIETCSI YCTOMUMBOCTb (DOPM aJIaliTUBHOIO TOBeZeHUs.
OO6s13aTe/IbHBIM YCJIOBUEM SIB/ISIETCS TICUXOJIOTO-TIe/laroruueckoe COTIPOBOK/eHHe
oOyuaroljerocsi, CorjacoBaHHass pa0OoTa yuuTe/ss HadaJbHBIX KJ/acCOB C
rejlaroraMy, peayiM3yrolIiMU MPOrpaMMy KOPPEeKL[MOHHOUW paboThl, cofeprkaHue
KOTOPOU [I/I1 KaXkA0ro 0Oydaroiierocss ompefenseTcss C y4eTOM €ro 0COObIX
obpa3oBarebHBIX TTOTPeOHOCTEM Ha 0CHOBe pekoMmeHaarmi [IMIIK.

Kpowme Toro, (BapuaHnT 7.2.) nporpamMma azipecoBaHa obyuatormmcs c 3I1P,
KOTOpble XapaKTepU3yITCS YPOBHEM pa3BUTUSI HWKe BO3PACTHOU HOPMBI,
OTCTaBaHWe MOXKeT MPOSIB/SATLCS B 1IeJIOM WX JIOKAJbHO B OT/E/NbHBIX (DYHKLIUSIX
(3amegieHHbIM TeMN WM HepaBHOMEpPHOE CTaHOBJIEHHWE TI03HaBaTebHOU
JesateqibHOCTU). OTMeuarOTCs HapyllleHWusi BHUMaHHUsS, TaMsTH, BOCIIPUSITUS U
APYTUX TI03HaBaTe/NbHBIX TIPOLIECCOB, YMCTBEHHOM paboTocrocobHoCTH U
1|e/leHarnpaB/IeHHOCTU [1eATe/IbHOCTH, B TOW WM WHOMW CTeleHU 3aTpyAHSIoIIue
YCBOEHME IIKOJIbHBIX HOPM M LIKOJIbHYIO aZanTaluio B LiejioM. [IporM3BOIbHOCT,
CaMOKOHTPOJ/Ib, CaMOPETyJ/ISIUsl B TOBEJEHUU M [IeITeJIbHOCTH, KakK IpaBUIIO,
copmupoBaHbsl HeZocTaTouHO. OOy4aeMOCTb y/IOB/IETBOPUTE/bHAS, HO YacTO
n3buparenbHass W HEYCTOWUMBAs, 3aBUCAIAs OT YPOBHS CJOKHOCTU W
CyOBeKTUBHOU TIPUBJ/IEKATETbHOCTH BUAA ZeSITe/IbHOCTU, a TaKKe OT aKTyaJbHOTr0
SMOLIMOHA/IBHOTO COCTOSIHUS. B0O3MO)KHa HeaJanTUBHOCTh TMOBeJEHUs], CBsI3aHHas
KaK C HeJ0CTaTOYHbIM MOHUMAaHWEM COLMA/IbHBIX HOPM, TaK U C HapylLLIeHUeM
IMOLIMOHATLHOU peryJisliviU, TUTIePaKTUBHOCTEIO. B 3TOM ciiyudae npejo/iaraeTcs,
YTO OHU TIO/Iy4arOT oOpa3oBaHHe, COTMOCTAaBUMOE C TaKOBBIM [I/isl fleTel, He
VMMEOLLIMX OrPaHUYEeHUN 37,0POBbS, B CIleL[MaTbHOM K/lacCe WM COOTBETCTBYHOLLEN
oOpa3oBaTe/ibHOM OpraHu3al[|y.

OCo0eHHOCTH OI[€HKH JAOCTIKEeHHA 00yJaroUMUCS TPeJMeTHbIX
pe3y/IbTAaToB Mo (pu3nKe
Yuutenb OIeHWBaeT 3HAHUS W YMeHMs OOydJaloIMXCsS C y4eTOM UX
WH/IMBUYanbHbIX ocobeHHOCTel. Cofiep>kaHre v 00beM MaTepuara, MoAJIeXKartiero
TIpOBepKe, onpe/ie/nsieTcsi mporpaMMoid. [1py mpoBepKe yCBOeHUsI MaTepuasia Hy>KHO
BBISIBJISITb  TIOJIHOTY, TIPOYHOCTh YCBOEHUSI YUyalUMHUCS TEOpUM M YMEeHUs
TIPUMEHSITh ee Ha IMPaKTUKe B 3HAKOMbIX U HE3HAKOMbIX CUTyalusix. OCHOBHBIMU
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dbopMamMy TIpDOBEPKH 3HAaHWUM U yMeHMM OOydJaromuxcs 1Mo ¢GU3MKe SBIISIOTCS
MMCbMeHHbIe CaMOCTOsITe/IbHbIe, TIPOBEPOYHbIE Y KOHTPOJIbHbIE PAOOTHI, a TaKxke
pabota y gocku. IIpu orjeHKe MMCbMEHHBIX M YCTHBIX OTBETOB YUUTE/Ib B ITEPBYIO
ouepe/ib YIUThIBAeT TT0Ka3aHHbIe 00YUarOIMMUCS 3HaHUS U yMeHus1. [Ipu ipoBepke
BBISIBJISIETCSI HE TO/TbKO OCO3HAHHOCTh 3HAaHWM U CPOPMHUPOBAHHOCTh HaBBIKOB, HO U
yMeHUe MPUMEHSITh UX K pellleH!I0 yueOHbIX U MpaKTUuecKux 3aziau. OljeHuBaHue
BLITIOJIHEHHBIX ~ yYalllUMMCS  pa0OT  TMPOM3BOJUTCS B  COOTBETCTBUU  C
CyLIeCTBYIOILUMMU HOpMaMu. IIpu BbICTaB/ieHUM OTMETKU YUWTe/b, OLleHUBast
3HaHUS, YMEHUSI U HaBBIKH, JO/DKEH OTUYET/IMBO TpeJCTaB/siTh, KakKue U3 HUX K
JAHHOMY MOMEHTY y>Ke C(OpPMHMPOBaHbI, a Kakue TOJIbKO Haxo[sATCs B CTaJUU
¢opmupoBanusa. B 3Ttom ciayuvae oueHuBaHWe oTtMmerkamu 5", "4", "3" m "2"
cocTosiHusl C(hOPMHUPOBAHHOCTY HaBbIKa Iiesiec00bpa3HO TPOM3BECTH TI0 TaKOM
LIKase:

95-100% Bcex rpe//IoXKeHHbIX 3aZlaHUM pelleHbl BepHO - "'5",

75-94 % - «4»,

40-74 % - «3»,

Hke 40% -«2».

Eciu pabora mpoBoauTcss Ha 3Tarne (OpMUPOBaHHMsI HaBbIKa, KOT/la HaBBIK elle
TIOJIHOCTBI0O He C(HOPMHMPOBaH, IlIKaja OlLIEHOK [J0/DKHA ObITh HECKOJIbKO WHOM
(TpOLIeHT TIPaBU/ILHBIX OTBETOB MOJKET ObITh HUKE):

90-100% Bcex ripe//10KeHHbIX IIPUMEPOB pellleHbl BePHO-«5»,

55-89% ripaBU/IbHBIX OTBETOB-«4»,

30-54 % - «3».

Takum o06pa3oMm, YMCIO [OMyIeHHbIX OIIMOOK He $SIB/SeTCsS pellaroluM TPy
BBICTABJIEHUM OTMETKW. Ba)KHeWIWM [l0Ka3aTejieM CUYUTaeTCs IPaBUIbHOCTH
BBINIOJIHeHUs 3ajaHus. He cjefyeT CHWXKATh OTMETKY 3a HeakKypaTHO
BBITIO/THEHHbIE 3aruicu (KpOMe HeaKKypaTHO BBIMIOJIHEHHBIX T'eOMeTpUYeCKHUX
TIOCTPOEHUH - OTpe3Ka, MHOTOYT0/IbHUKA U T1P.), 3a TpaMMaThyecKue OIIMOKY U T.11.
OTU T0Ka3aTe/ M HeCyl|eCTBeHHbI TIPU OLIeHWBAHWU TTOATOTOBKM YUEeHUKA, TaK Kak
He OTpa’karoT ee YPOBEHb.

YMenuss "paljMoHasbHO"  TIPOM3BOAUTHL  BBIUMC/IEHUMS U pellaTb  3ajaud
XapaKTepu3yeT BbICOKMM YPOBEHb Pa3BUTUSI YUY€HUKA. OTU YMEHHUs CJIOXKHBI,
dbopMUDPYIOTCS OUeHb Me/I/IeHHO, U 3a BpeMsi 00yueHHs B Haua/IbHOM IITKOJIe 1aJIeKO
He y BCeX JleTell MOTYT ObITh JOCTAaTOYHO XOPOIII0 ChOPMHUPOBAHBI.

Henb3s cHWKaTh OLIEHKY 3a '"HepalMOHa/bHOe'" BBITIOJIHEHUE BBIUUC/IEHUS WU
"Hepal[MOHabHBIN" CI1OCO0 pellieHus 3a/1aum.

Kpome olleHVMBaHUsS KOHTPOJIbHOM paboOThl OTMETKOW HeOOXOAWMO TPOBOJUTH
KaueCTBEHHbIV aHaJIM3 ee BBIMOJIHeHUS yJallMUCS.



OTOT aHa/MW3 ITIOMOKET YUMTE/I0 BBISBUTH IPO0Oe/Nbl B 3HAHUAX M YMEHHSX,
CTUTaHWpOBaTh  paboTy Haag  ommbKamH, JIMKBHUAWPOBAaTb  HeEIpPaBU/IbLHBIE
TIpe/iCTaB/IeHUs] yUallluXCsl, OpraHMU30BaTh KOPPEKI[MOHHYO paboTy.

[TpoBepka nMCbMeHHOM paboThI, coziepyKaiileid TOIbKO 3aauu.

I[Ipu o1jeHKe IMMCbMEeHHOM pabO0ThI, COCTOSIIIEHN TOIBKO 13 3a/1au (2-X WK 3-X 3a7a4)
Y UMeRIeld Le/IbI0 MPOBEPKY YMEHWU pellaTh 3a/auM, CTaBsTCS C/eAyrolue
OTMETKHU:

Orjenka "5" cTaBUTCS, €C/TM BCE 3a/]JaUM BBIITOTHEHBI 0€3 OIMOOK.

Orjenka "4" cTaBUTCS, €C/TH HET OIIMOOK B XO/Ie pellleHus 3a7jauiu, HO JOMyIeHbI 1-2
BBIUMC/IATE/TbHBIE OITMOKH.

Ouenka "3" craBUTCA, eC/u:

JOTTyIIleHa o/fHa oIrbKa B X0/ie pellieHuys 3a/jauu U 1-2 BLIYUC/TUTe/IbHbIEe OIINOKY;
BLIUMC/IUTE/TbHBIX OIMMOOK HET, HO He pellieHa 1 3a7aya.

Orjenka "2" cTaBUTCS, €C/M: JOMYIEHbI OITMOKUA B XO/|e pPelleHus BCexX 3ajad; ®
JonyieHbl oMbk (aBe U Oosiee) B Xofie pellleHus1 3afau U Oomee 2-X
BBIUMC/TUTE/TbHBIX OITMOOK B APYTUX 3afjauax.

Copep>kaHue TporpaMMbl 10 GH3MKe HarpaBieHo Ha (GopMHpoBaHHe
eCTeCTBeHHOHAYYHOW TPaMOTHOCTU OOyYarolUXCsl ¥ OpraHH3aldi0 H3yUYeHUs
GbU3MKN Ha fleATeNbHOCTHOW OCHOBe. B miporpamMme 10 (H3MKe YUHUTHIBAIOTCS
BO3MOJKHOCTH yueOHOro mpeaMeTra B peanusaiuu TpeboBanuit ®I'OC 00O k
TJIAaHUPYEMbIM JTMYHOCTHBIM M METarpeZIMETHBIM pe3y/ibTaTaM 00yueHHs], a TaKxkKe
MEXIpeZMeTHbIE CBSI3W €CTeCTBEHHOHAYUYHbIX YyueOHBIX TpPeJMETOB Ha YpPOBHE
OCHOBHOTO 0011]ero 06pa3oBaHMsI.

[TporpammMa 110 (M3MKe yCTaHaBAMBaeT paciipefiesieHre yueOHOro Matepuasia
no rogam obyueHus (TI0 Kjaccam), TipejjiaraeT MPUMepPHYHO M0C/e0BaTe/IbHOCTh
W3y4eHUsi TeM, OCHOBaHHYIO Ha JIOTMKEe Pa3BUTHS MPEAMETHOTO COZAep)KaHUsS
yuéTe BO3PACTHBIX 0COOEHHOCTeN 00yJarommxcs.

[TporpamMmMa 10 (u3uKe pa3paboTaHa C 1je/IbI0 OKa3aHWs MeTOANUecKoi
TIOMOIITA YUUTETFO B CO3/IaHUM paboueii IporpaMMeI 110 yuebGHOMY TTpeIMeTYy.

dusmKa SIB/ISETCS CUCTEMOOOPAa3yIOIUM [I/Isi eCTeCTBeHHOHAYUHBIX yueOHBIX
TIpeIMeTOB, MTOCKO/IbKY (hM3HUeCcKHe 3aKOHBI JieyKaT B OCHOBe TIPOLIeCCOB U SIBJIEHUH,
M3y4yaeMbIX XUMUeH, OMoJiorrveii, acTpOHOMHeH 1 hr3nueckoi reorpadueii, BHOCUT
BK/IaJl B €CTeCTBeHHOHAyUHYI0 KapTHHY MUpa, MpeJoCTaB/seT Hanbosiee sCHbIE
o0pa3ifpl MpUMeHeHWs] HayYHOT'0 MeTOZia TI03HaHUsA, TO eCTh Criocoba MmomydeHus
[IOCTOBEPHBIX 3HAHWUH O MUPe.

OpHa U3 T/IaBHBIX 3a7lau (r3nueckoro obpa3oBaHusi B CTPYKType oOIIero
oOpa3oBaHMsI COCTOMT B (DOPMHPOBAaHWM €CTECTBEHHOHAyYUHOW TPaMOTHOCTH H
MHTepeca K HayKe y 0Oy4Jarommxcsi.



W3yuyenne ¢u3mkd Ha 0a30BOM YpOBHe TpeAriojiaraeT OBJaJleHHUe
C/lelyIOLUMH  KOMIETEHTHOCTSIMM, XapaKTepU3YHOIIUMH eCTeCTBeHHOHAayUYHYHO
IPaMOTHOCT:

1. HAyUYHO OOBSICHATD SIBJIEHMS;
e OL|eHWBATh U MIOHUMAaTh 0COOEHHOCTH HAyYHOT'0 MCCTIe/JOBaHMS;
e UHTEpPNpeTMpoBaThb  JlaHHble W HCIOJb30BaTb  Hay4HbIe
Jl0Ka3aTe/bCTBA [Jisl T10/1yUeHHsl BLIBO/IOB.

Llenu wu3yueHusi (U3MKU HAa YpOBHE OCHOBHOTO 00iero o6pa3oBaHUS
oripesiesieHbl B KoHIemniuu TiperofiaBaHus yueOHoro mnpeamera «®Pusnka» B
oOpa3oBaresibHBIX —OpraHusainusix Poccuiickoii ®efepaiyiv, peanu3yrOLUX
OCHOBHbIe  0011je0Opa3oBaTe/ibHble MPOTPaMMbl, yTBEPXKAEHHOM  pelleHueM
Kosnernu MunuctepctBa npocBelenus Poccuiickor ®epeparuu (poTokos oT 3
nekabps 2019 r. Ne [TK4BH).

ey usyueHus (PU3UKU:

e rmpuoOpeTeHHWe WHTepeca U CTpPeMJIeHHsI OOydYaroIUXcsi K HayyHOMY
W3yUYeHUIO0 TPHUPO/Ibl, Pa3BUTHE WX WHTEJIJIEKTya/lbHbIX W TBOPUECKUX
CII0COOHOCTel;

e pa3BUTHE MpeJCTaBAeHUN O HAYUHOM MeTO/ie M03HaHUsS U (POpMUpPOBaHUe
MCCJIe[J0BATe/IbCKOT0 OTHOILLIEHHS K OKPY KatOIUM sIB/IEHUSIM;

* (QopmupoBaHMe HAYYHOI'O MUPOBO33peHUs KaK pe3yJbTaTa U3yueHusi OCHOB
CTpOEeHUsI MaTepuu U (yH/laMeHTa/IbHbIX 3aKOHOB (hM3UKWY;

e (opMUpOBaHKe TIpe/CTaBJIeHUM O POAM (U3UKU [Ji Pa3BUTUSL APYTUX
eCTeCTBEeHHBIX HayK, TEXHUKU U TeXHOJIOTHH;

e pa3BUTHe  TMpeJCTaBJIeHUWN O  BO3MOXHBIX  chepax  Oyayiieid
ripoceCcCHOHA/IbLHOM JlesiTeTbHOCTH, CBSI3aHHOM C (hM3MKOM, MO/JIrOTOBKA K
JanbHeliieMy o0yueHHI0 B 3TOM HallpaBJ/IeHUH.

HocTkeHWe STHX 1iejiel MporpaMMbl 10 (pM3KMKe Ha YPOBHE OCHOBHOI'O

ob1iero o6pa3zoBaHus 06ecrieurBaeTCs pellieHrueM CaeyIoLuX 3afau:

e rmpuoOpeTeHrWe 3HAaHWA O [JUCKPETHOM CTPOEHWM BeIIeCcTBa, O
MeXaHWYeCKUX, TeIJIOBbIX, 3/JeKTPUUEeCKUX, MarHUTHbIX W KBAaHTOBBIX
SIBJIEHUSIX;

e nmpuobpeTeHHe YMeHHI OIMUCBHIBATL U OOBACHATH (hHU3UUECKHE SIBIEHUS C
WCII0J/Ib30BaHMeM T0/IyYeHHbIX 3HaHUM;

e OCBOEHHWE METO/IOB pelleHusi MPOCTEHIIMX PpPaCuéTHBIX 3ajad C
WCI10J/Ib30BaHUEM (busrueckux Mozeneu, TBOPUYECKHX U
NPaKTUKOOPUEHTUPOBAHHBIX 3a/lay;

e pa3BUTHE YMeHHWI HabIroZaTh IPUPO/IHbIE SB/IEHUS U BLITIOTHATE OTIBITHI,
naboparopHele paboTbl W 3IKCIePUMeHTalbHble HCC/Ie[JOBAHUS C
WCTI0/Ib30BaHHEeM HU3MepUTe/TbHbIX TIPUO0POB;



e OCBOeHHe TIPHEMOB paboThI ¢ MHMOPMaIHer (U3NUECKOr0 COZeprKaHus,
BKJ/IFOYasi UH(OPMaLIUIO O COBPEMEHHBIX JOCTWKEHUSIX (PU3UKM, aHa/In3 U
KPUTUUECKOe OlleHMBaHue MH(OopMaliuy;

e 3HAaKOMCTBO CO c(epamMu NMpo(eCCHOHATBHOU JesSTeJbHOCTH, CBSI3aHHBIMU
c ¢uU3MKOM, U COBpPeMeHHbIMH TEXHOJIOTUSIMM, OCHOBAaHHbIMH Ha
JOCTWKeHUsX (hr3MueCcKor HayKH.

Ha usyuenuve ¢u3uku (0a30Bblii ypOBeHb) Ha YPOBHE OCHOBHOTO 0011jero
obpa3oBaHust oTBOAUTCA 238 yacoB: B 7 Kiacce — 68 yacoB (2 uaca B HeJjeni0), B 8
K/acce — 68 yacoB (2 yaca B Hezlent0), B 9 knacce — 102 yaca (3 yaca B HeZiesno).

[TpennaraemMslii B TIporpamMMe 1o (u3vke TiepeueHb 1ab0paTOPHBIX paboT u
OTILITOB HOCUT PeKOMeH/IaTe/IbHbIM XapaKTep, YUUTesIb JiejiaeT BbIOOD MpoBefieHUs
nabopaTopHbIX pabOT W OIBITOB C YYETOM WHAWUBUAYANbHBIX OCOOEHHOCTEeH
00yuaroIuXxcs, CIUCKa SKCIIePUMeHTabHBIX 3aZlaHUM, TIpe/ijlaraéMbIX B pPaMKax
OCHOBHOTI'0 I'OCYJapCTBEHHOT'0 3K3aMeHa 110 (hr3uKe.

Bo3pacTHbIe U NICUX0/I0THYeCKHe 0CO00eHHOCTH 00yUJarmuxcs C 3a7epPKKOou
MCUXUYECKOT0 Pa3BUTHSA

OO61mmMu 7151 Bcex obyuaromumxcst ¢ 3T1P siB/sit0TCS TPYAHOCTH TTPOU3BOIbHOM
caMOperyJIsiLiiY, 3aMe/|/IEHHbIN TeMIT U HepaBHOMEPHOe KaueCTBO CTaHOBJIEHUS
BBICIIUX NICUXUYECKUX (PYHKL[MH, MOTUBAL[MOHHBIX U KOTHUTUBHBIX
COCTAaBJISIFOIIUX [T03HABATE/IbHOU eITeNIbHOCTH. [/ 3HaUMTeTIbHOM 4aCTH
obyuarorruxcs ¢ 3[1P TunueH ge@UIUT He TOMBKO MO3HABaTebHBIX, HO U
COLIMaTbHO-TIEPLIeNITUBHBIX ¥ KOMMYHUKATHBHBIX CTTIOCOOHOCTEHA.

[Tpu opranu3aiuy 06yueHHs1 Ha YPOBHE OCHOBHOT'O 0011lero 0Opa3oBaHUs CielyeT
YUUTBHIBaTh 0COOEHHOCTH TT03HABATE/ILHOTO Pa3BUTHSI, SMOLIMOHAILHO-BOJIEBOU U
JTMYHOCTHOM cdepbl obyuaroruxcs ¢ 3I1P, crietiuduky ycBoeHUss MU yueOHOTO
Marepuara.

COJEPXAHUE OBYUYEHUSA
7 KIIACC

Pa3zjen 1. ®usuka U eé poJib B I03HAHUM OKPY’KaKOLIero Mupa.

®u3uKa — Hayka O rmpupoge. fAByieHus nipupozbl. PusruecKre SIBIEHUS:
MeXaHuyeckKue, TeIvioBble, 31eKTpUUeCcKue, MarHUTHbIe, CBeTOBbIe, 3BYKOBBIE.

du3nueckde BeMMUMHBLI. M3mepeHue (usnueckux BequuvdH. Ddusnueckue
nipubopkl. [TorpenHOCTh U3MepeHnid. MeKayHapoJHasi CUCTeMa eZMHULI.



Kak ¢usuka u [Apyrvue ecTeCcTBeHHble HAyKuW H3y4yalOT TpPUPOJY.
EcTecTBeHHOHayuHbId MeTO[, TO3HaHHWs: HabO/rO/[eHre, TIOCTAHOBKA HAyUHOTO
BOITPOCA, BBIIB)KEHME TUIOTe3, SKCIIEPUMEHT 10 TIPOBEepKe TUIoTe3, 00bsCHeHHe
HabJtrojaemMoro sByieHusi. Onucanue GU3NUeCKUX SIBJIEHUN C TIOMOIIBI0 MOZesiet.

demoHncmpayuu.

1. MexaHuueckue, TeI/IOBble, 3J/IEKTPUYECKHWE, MarHUTHbIE, CBETOBbIE

SIBJIEHUSI.

2. ®usnueckue TpUOOPBI W TIPOIielypa MPSIMbIX WU3MEepPeHUH aHaJ0rOBbIM U
111 POBLIM TIPHOOPOM.

JlabopamopHble paGombl U ONbIMbL.

1. OrmpezenieHue 1jeHbI le/IeHUs ITKabl U3MepUTeILHOT0 TIpubopa.

2. VI3mepeHue pacCTOSTHUM.

3. U3mepenue 06bEéMa KUAKOCTH U TBEPJOTO Tea.

4. OmnpefeneHve pa3MepoB MasibIX Tel.

5. VI3MepeHue TeMIiepaTypbl MPU TMOMOIIYA >XUJKOCTHOTO TepMOMeTpa U
JaTYMKa TeMIiepaTyphl.

6. TlpoBefeHue WcCCaeOBaHUS TI0 TIPOBEpPKe TUIMOTe3bl: JaJbHOCTh T10JIETa
IIapyKa, MyIeHHOT0 TOPU30HTaIbHO, TeM 0oJibllle, ueM OoJibIlle BBICOTA
nycKa.

Pa3gen 2. IlepBoHaua/ibHbIe CBeJeHUs 0 CTDOEHNMH BellecTBa.

CrTpoeHue BellleCTBa: aTOMbl M MOJEKYy/lbl, WX pa3Mmepbl. OIbITHI,

JI0Ka3bIBaOIIMe TMCKPETHOEe CTPOeHe Bell|eCTBa.

[ewkenue yacTtul] BelllecTBa. CBSI3b CKOPOCTH [IBM)KEHHS UaCTUL] C
TeMriepatypoui. bpoyHoBckoe paBwkeHue, nuddysus. BzaumogencTBue 4acTUI]
Bell[eCTBa: MPUTSDKeHUe U OTTaJKMBaHUe.

ArperatHble COCTOSIHMSI BellleCTBa: CTPOEHUE Ta30B, KUJKOCTeN U TBEPABIX
(KpucTaM4yecknx) Tes. B3avMOCBSI3b MeXKJy CBOMCTBaMHU BeIlleCTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKY/ISIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJbI.

Hdemoncmpayuu.

1. HabntomeHne 6GpOyHOBCKOTO JIBUYKEHUSI.

2. HaGmogenue nuddysuu.

3. HabGmomenue  siBieHWl,  OOBACHSAIOIIMXCS  TIPUTSDKEHHEM WU

OTTaJKWUBaHUEM YaCTHUL] BellleCTBa.

JlabopamopHble paGombl U ONbIMbL.

1. OueHka JuaMeTpa aToMa MeTOAOM PpSiJoB (C  HCHIOJb30BaHUEM
dboTorpaduii).

2. OnbIThI 0 HAOJTFOZIEHUIO TETJIOBOT'O PaCILIPeHuUs Ta30B.

3. OrnbIThI 110 0OHAPY>KEHUIO IeUCTBUS CHUJT MOJIEKY/ISIPHOTO TIPUTSDKEHUSI.



Pa3pen 3. /IBlokeHHe U B3aMMOJeHCTBUE TeJl.

MexaHnueckoe [JBrKeHWe. PaBHOMepHOe ¥ HepaBHOMEDHOEe [BVDKEHHe.
Ckopoctb. CpefHsiss CKOPOCTb MPU HEPaBHOMEPHOM [BMKeHUU. Pacuét nytu u
BPEMEHHU [IBVIKEHUSI.

ABnenve wvHepuuu. 3aKOH WHepUWU. B3aWmopencTBre Ten Kak IMpPUYMHA
V3MEHeHHUs CKOPDOCTU [JBWXeHUs Tejl. Macca Kak Mepa WHEpPTHOCTH Tera.
[TnoTHOCTE BemecTBa. CBSI3b MUVIOTHOCTA C KOJWYECTBOM MOJIEKY/J B eJUHULIE
o0BEMa BelljeCTBa.

Cuia KaK XapaKTepuCTHKa B3aumozeucTBus Tesl. Cuia ynpyrocTu U 3aKOH
['yka. Mi3MepeHre Cuibl C TIOMOLLBIO AMHAMOMeETpa. fIBjieHue TArOTeHUs U Cuja
TspKecTd. Cuyjla TsDKeCTU Ha pyrux riaHerax. Bec tena. Hesecomocts. CrioxxeHue
CWJI, HafpaB/IeHHbIX TI0 OJHOM mpsiMou. PaBHOgelcTBYytOIasi cua. Cuia TpeHws.
TpeHue CKOJIb>)KeHUs U TPeHUe TIOKOs1. TpeHre B MPUPOJie U TEXHUKE.

demoncmpayuu.
1. HabntomeHne MexaHUUeCKOTO JIBU)KEeHUS TeJla.
2. VI3MepeHuMe CKOPOCTH MPSIMOJIMHEHMHOTO JIBUXKEHUSI.
3. HabsoseHue siB/ieHYs HHEPLIUU.
4. HabnroseHrie u3MeHeHUs1 CKOPOCTU TIPU B3aUMO/IeHiCTBUU TeJl.
5. CpaBHeHHe MaccC 10 B3aUMO/IeHCTBUIO TeJl.
6. Cno>xeHue CWJ/, HalpaB/I€HHBIX 0 OHOW MPSIMOIA.
JlaGopamopHble pabombl U ONbIMbL.
1. OnpepgeseHre CKOPOCTA PaBHOMEPHOI'O JBW)XeHUs (L1apyKa B JKUIKOCTH,
MO/Ie/I1 37IeKTPUYeCKOro aBTOMOOW/ISI U Tak Jijasee).

2. OrmpesienieHe cpefiHeM CKOPOCTH CKOJIb)KeHHUSI OpyCKa WM IIapvka I10
HAaKJIOHHOU TIJIOCKOCTH.
OrnpefienieHre TIJIOTHOCTU TBEPAOIO Tesia.

4. OnbIThl, J1eMOHCTPUPYIOLLME 3aBUCUMOCThb pacTsKeHUs (Jedopmarun)
TIPY>KUHBI OT TIPUI0’KEHHOU CUJIBI.

5. OMbITBI, JeMOHCTPUPYIOIIUE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIb)KEHUSI OT
BeCa TeJla U XapakTepa COINPHKACAOLIUXCS [TOBEPXHOCTEN.

Pa3pen 4. JlaB/ieHne TBEPABIX TeJI, )KUAKOCTEH U ra3oB.

HNaBnenne. CriocoObl yMeHbBIIIEHUsI ¥ YBeIMUeHHs JaBjieHus. JlapieHue rasa.
3aBUCHMOCTh [laB/ieHUs] Ta3a OT 00béMa, TemmepaTyphl. [lepemaua zAaByieHus
TBEPABIMU TeJlaMU, >KUAKOCTAMM U rasamu. 3akoH [lackansa. [IHeBMaTtuueckue
MaIlIMHbl. 3aBUCUMOCTh JaB/eHUSI >KUJKOCTH OT TraybuHbl. ['mapocTaTuueckuit
napaziokc. Coobijaroriyecs: cocybl. ['uipaBinyeckrie MeXaHU3MBbI.

AtMocdepa 3emnu u aTMocdepHoe AaBjeHue. [IpuuMHbI CyllleCTBOBaHUS
BO3yIIHOW 000/0uky 3emn. OmbiT Toppuuenmi. V3meperue atMochepHOTro



JlaBjieHUsi. 3aBUCUMOCTb aTMOC(hepHOT0 AaBeHHsl OT BbICOThI HaJl YpOBHEM MOPSI.
[TpubopsI /151 B3MepeHust aTMOCGhEePHOTO /1aB/IeHUSs.
[elicTBUe >KUAKOCTH U ra3a Ha MOTPy>XEHHOe B HUX Tes0. BrITanKkuBarolas
(apxumenoBa) cuia. 3akoH Apxumesa. [InaBanue Ten. Bo3ayxoniaBaHue.
demoHncmpayuu.

A L A

N

3aBUCUMOCTbD J]aBJieHus ra3a OT TeMIlepaTyphbl.

[Tepenaua faBneHUs )KUAKOCTBIO M Fa30M.

Coo01ijarormyecs: CoCy/bl.

[M'uppaBnuyeckuii mpecc.

[IposiBneHue felCTBUS aTMOC(EPHOTO JaBaeHUs.

3aBUCUMOCTb BbITATKUBAIOIIel CUJIbI OT 00bEMa MOTrpy>KEHHOM YaCTH TeJia
Y TJIOTHOCTH >KUKOCTH.

PaBeHCTBO BbITA/IKMBAKOLEN CU/IBbI BECY BBITECHEHHOW JKUJKOCTH.
YcioBuYe ny1aBaHus TeJl: TiJlaBaHUe WK MOTPY>KeHUe TeJl B 3aBUCMMOCTH OT
COOTHOIIIeHUS TJIOTHOCTEN TeJla U KUJKOCTHU.

JlaGopamopHble pabombl U ONbIMbL.

1.

ViccnenoBaHue 3aBUCUMOCTHY Beca Tejla B BoZle OT 00bEMa MOTPY>KEHHOM B
JKUJKOCTh YaCTH TeJla.

OrnipefienieHre  BbITAQJKUBAIOIEN  CU/bl, JeWCTBYIOIEM Ha  TeJo,
MOrPY>KEHHOE B JKUJIKOCTh.

ITpoBepka HE3aBMCUMOCTH BBITAJKUBAIOILEH CUJIbI, JeCTBYIOIEH Ha TeJlo
B JKUKOCTH, OT Macchl Teja.

OnbIThl, Je€MOHCTPUPYIOIME 3aBUCMMOCTb BbITA/TKUBAIOIEN CHUJIBI,
JeNCTBYIOIeH Ha Te/io B KUAKOCTH, OT 00BhEMa IMOTPY>KEHHOU B KUAKOCTD
YacTU TeJla U OT TJIOTHOCTH XKUAKOCTH.

KoHcTpyrpoBaHve apeoMeTpa WIA KOHCTPYUDOBaHWE JIOOKU U
oripeziejieHue eé rpy3ornogbEMHOCTH.

Pa3gen 5. PaGoTa U MOIHOCTB. JHEPrUsl.

MexaHnnueckasi pabota. MoII[HOCTb.

[TpocTble MexaHW3MbI: pbluar, O/I0K, HaK/JOHHas IIOCKOCTb. [IpaBusio
paBHOBecHs1 pbiuara. [IpyiMeHeHue npaBr/ia paBHOBeCHs pbluara K 0/10Ky. «30/10Toe
nipaBuo» MexaHuku. KIT/I mpocTeix MexaHu3MoB. [IpocTbie MeXaHU3MBbI B ObITY U
TeXHHUKeE.

MexaHuueckass 3Heprusi. KuHeTnueckas W TIOTeHLMa/lbHasi SHEPrus.
[TpeBpailljeHre O/IHOTO BH/la MEXaHWUYECKOW SHEPTUU B [IPYTrOl. 3aKOH COXpaHeHUsI
9Hepruu B MexaHUKe.

demoHncmpayuu.

1.

[Ipumepbl TPOCTBIX MEXaHW3MOB.

JlabopamopHble paGombl U ONbIMbL.



1. OrmpenienieHre paboTbl CUJIbI TPEHUSI IPU pABHOMEPHOM /IBH)KEHWH TeJia T10
TOpPU30HTa/IbHOU ITOBEPXHOCTH.
2. VWccnenoBanue yc10BrM paBHOBeCHs pblyara.
3. W3mepenue KI1/I] HaK/TOHHOM IJIOCKOCTH.
4. VI3ydeHue 3aKOHa COXpPaHEHUS] MeXaHUUeCKOW 3HepPIrUu.
8 KV/IACC

Pa3gen 6. TensioBbie AB/1eHMA.
OCHOBHBIE TIOJIO)KEHUS] MOJIEKYJIIPHO-KUHETUYECKOM TeOpUU CTPOEeHUs
BeljectBa. Macca M pasmepbl aTOMOB U MOJieKy/. OTbITbl, MOATBEPXKAarolye
OCHOBHbIE M0JIOXKEHHUS MOJIeKYJIIPHOKUHETUYECKOU TEOPUH.
Mojemn TBEPAOTO, >XMAKOTO ¥ Ta3000pa3HOTO COCTOSIHUMA BeIllecTBa.
Kpucranmueckve u amop@Hbie Tena. OObsicHEHUe CBOMCTB Ta30B, >KUJKOCTEN U
TBEDJBIX TeJl Ha OCHOBe TIOJIO)KeHUM MOJEeKY/IsIPHO-KUHETUUEeCKOM TeOopuH.
CmauvBaHMe U KaNWUIsIpHbIe siBieHus. TerioBoe pacilvpeHue U CKaTue.
Temniepatypa. CBsA3b TemriepaTypbl CO CKOPOCTBbIO TeIIOBOIO [BHWKEHUS
yactul. BuHyTpeHHsisi sHeprus. CriocoObl W3MeHeHUs] BHYTPeHHel JHepruu:
Terjionepeziaua v coBepiiieHre paboThl. Busibl Teryionepe/jauu: TerIoNpoOBOJHOCTD,
KOHBEeKL[Ys, U3/Ty4yeHure.
KonuuecTBO TeroThl. Y/enbHas TeMI08MKOCTh BelrecTBa. TerioobMeH u
TETJIOBOe  paBHOBecHe. YpaBHeHHe TerjioBoro OasaHca. IlnaBneHwe
OTBep/ieBaHHWe KPUCTA/UIMYeCKUX BeleCTB. YelabHasd TelioTa I/IaB/IeHus.
[Tapoobpa3zoBanure u KoHAeHcalus. Mcrnapenue. Kumenue. YpenbHasi Teriora
napooOpa3oBaHus. 3aBHCHUMOCTb TeMIIepPaTypbl KHWIIEHUSI OT aTMOC(epHOTro
JlaBJIeHus.
BnaxHocTb Bo3zyxa.
OHeprus TOIIMBA. Y [ie/ibHasl TeryioTa CrOpaHus.
[Tpunumrel paboThl TerioBbix aAurarenei KIIII TerioBoro JBuraresis.
TeryioBble ABUraTeM U 3all{dTa OKPY>Karolller Cpe/ibl.
3aKOH COXpaHeHH!s U MpeBpallleHKs] SJHePruu B TeIIOBBIX TpoLieccax.
Hdemoncmpayuu.
1. HabmrogeHrie 6pOyHOBCKOTO ABMKEHMUS.
2. Habmogenuve quddy3um.
3. HaOsmoenue ssBiieHU CMauMBaHWS U KaITW/UTAPHBIX SIBJIEHUH.
4. HabmrozieHre TeTyIOBOTO pacIiipeHUs TeJl.
5. V3mMeHeHue fAaByieHHs Ta3a MpU W3MeHeHHWH 00BEMa M HarpeBaHUU WM
OXJIaXKIeHUU.

6. IlpaBua vsmMepeHus: TemriepaTyphl.
Bugbl Tenionepesaum.
OxJyia>x/jeHre Mpy CoBepIlieHn: pPaboThl.



9. HarpeBaHnue npu coBepiiieHU: paboThl BHEIITHUMU CHUTAMH.

10. CpaBHeHHe TerIOEMKOCTEeN Pa3/IMYHbIX BEIeCTB.

11. HabnrosieHre KUTeHUsI.

12. HabsroieHre TIOCTOSIHCTBA TeMIlepaTyphl TIPY TUIaB/IeHU .

13. Mogenu TemnioBbIX JBUTATeeNn.

JlabopamopHble paGombl U ONbIMbL.

1. OmnbIThI 110 0OHAPY>KEHHIO JeHCTBUSI CUJT MOJIEKYJISIPHOTO TPUTSDKEHUSI.

2. OnbITHI 110 BbIPALMBAHUIO KPUCTA/IJIOB TTIOBaPEHHOW COJIU WY caxapa.

3. OmbITbl TI0 HAGJIIOJEHUIO TETIJIOBOTO pacCIliPeHUs Ta30B, >KAJAKOCTEH U

TBEPAbIX TeJl.

4. OripefiesieHe JaBeHUs BO3/yXa B Oa/JioHe IITpUILia.

OrbITh, [A€MOHCTPUPYIOLIME 3aBUCUMOCTb [JaBjleHUs BO3JyXa OT ero
00BEMa U HarpeBaHUs WX OXJIaK/eHUS.

6. IIpoBepka rumore3bl TUHENHON 3aBUCUMOCTH JIMHBI CTO/IOMKA >KUJKOCTH

B TEPMOMETPUYECKOU TpyOKe OT TeMIiepaTyphl.
7. HabmoseHue wu3MeHeHUsI BHYTDeHHeN OSHepPruu Tejla B pe3yJbTaTe
TeruioniepeZiaun ¥ paboThl BHEILIHUX CHJI.

8. WccnenmoBanue siBjieHUSI TeryiooOMeHa TIpDU CMeIIMBAaHUM XOJOJHOU U

ropsiyeit BoJbl.

9. OrnpefiesieHdie  KOJIMYeCTBAa  TeIUVIOThI, IIOJIyYEHHOTO BOZOW  TpH

Terioo0MeHe C HarpeThbIM MeTa/uTnueCKUM LIMJTHHAPOM.

10. OnpesesieHre yJebHOM TEIJIOEMKOCTH BellleCTBa.

11. MlccneoBanue nporiecca UCIapeHus.

12. OnipefiesieHrie OTHOCHTE/TbHOU BJI&’KHOCTH BO3/yXa.

13. OnpegesieHre yAebHOM TEIJIOTHI T/IaB/IeHUS JIbJIA.

Pa3pen 7. JjieKTpuuecKue U MarHUTHbIE SIBJICHMS.

Onektpusaiys Ten. [IBa pojla 3/1eKTpUUecKUX 3apsi/ioB. B3aumogericTBue
3apsbKeHHbIX Tea. 3akoH KysioHa (3aBUCUMMOCTB  CWJIbI  B3aUMO/€UCTBUS
3apsOKeHHBIX TeJT OT BeJTMYUHBI 3apsiZJOB U PACCTOSTHUS MEXAY Te/laMH).

OJieKTpuyeckoe T1iojie. HampsykEHHOCTb 3/1eKTpUuecKoro Tiojid. [IpuHimn
CyTepIio3vLIMY 371eKTPUYECKUX 0/1ei (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpyuyeckyx 3apsifjoB. DieMeHTapHbIMA 371eKTPUYeCKUM 3apsij.
Ctpoenve aroma. [IpOBOJHMKM UM AWSMEKTPUKU. 3aKOH  COXpaHEHUs
3JIeKTPUYECKOro 3apsija.

ONeKTpUYeCKU TOK. YC/IOBUSI CYL[eCTBOBAHUS 3J€KTPUYECKOr0 TOKa.
VICTOUHMKM TIOCTOSHHOrO TOKA. [lelCTBUSI 3/1eKTPUUECKOr0 TOKa (TeryioBoe,
XMMUUECKOe, MarHUTHOE). DNIeKTPUYECKUM TOK B JKUJKOCTSIX U ra3ax.



OnekTpuueckass Uenb. Cuia TOKa. JJIeKTpUUYECKOe  HarllpshKeHue.
CompoTrBieHUe TPOBOAHUKA. Y/ie/IbHOe COMpPOTHB/IeHUe BelecTBa. 3akoH Oma
[U1s1 yuacTka Lenu. [TocnegoBaresibHOE U Mapasiie/ibHOe COeIMHEeHNe MPOBOIHUKOB.

Pabota ¥ MOIHOCTb 3/IEKTPUYECKOrOo ToKa. 3akoH Jkoyms—JleHIa.
OneKkTprUyecKue 1ery U ToTpedbuTeny 31eKTprueckon sHeprun B 6biTy. Kopotkoe
3aMbIKaHUe.

[TocTosiHHbIe MarHUTHI. B3arMo/1eliCTBHe NOCTOSTHHBIX MarHUTOB. MarHUTHOe
rojie. MarHuTHoe 1i0jie 3eM/IM U ero 3HaueHue 1 >XKU3HU Ha 3emJie. OrbIT
Opcrena. MarHuTHoe 110Jie 3/IeKTpUUeCcKoro Toka. [IprmeHeHue 3/1eKTpOMarHuToB
B TeXHUKe. [leiCTBre MarHUTHOIO T10J1s1 Ha TIPOBOJAHUK C TOKOM. DJIEKTPO/BUTaTe b
MOCTOSTHHOTO  TOKa. VIcrmo/sib30BaHWe — 3/IeKTPOJIBUraTe/ied B TeXHUYECKUX
YCTPOWCTBaxX U Ha TPAHCIIOPTe.

OmnbiTel @apages. SBneHve 371eKTpOMarHuTHOM MHAYKUWU. [IpaBuno JleHua.
OJIeKTporeHepaTop. Crioco6mi T0JIyYeHus 371eKTPUYECKOU SHEepIuu.
ONeKTPOCTaHIIMU Ha BO300OHOB/ISIEMbIX UCTOUHUKAX SHEPTUM.

demoncmpayuu.

OJieKTpur3aLus Tesl.
[IBa poza 3/1eKTpUYeCKUX 3apsifioB U B3aUMOZENCTBYE 3apPSDKEeHHBIX TeJl.
YCTpPOUCTBO U iENCTBYE 3/1IeKTPOCKOTa.
DJIeKTpOCTaThUeCcKast MHAYKLMS.
3aKO0H COXpaHeHUsl 3JIeKTPUUeCKUX 3apsi/i0B.
IIpOBOAHUKY U AU3IEKTPUKU.
MopenupoBaHue CUIOBBIX TUHUW 3/IEKTPUUECKOTO T0JIS.
VcTOUHMKH NTOCTOSIHHOTO TOKa.
[encTBUs 3M€KTPUYECKOr0 TOKa.
. DNeKTPUYECKUM TOK B JKUJKOCTH.
. "'a30BbIii pa3psz,.
. I3mepeHue Cu/ibl TOKa amIiepMeTpoM.
. I3aMepeHue 3/1eKTpUUeCKOro HarpskeHust BOJIbTMETPOM.
. Peocrat u marasviH CONpOTHUB/IEHUN.
. B3aumogeiicTBre MOCTOSSHHBIX MarHUTOB.
. MogenupoBaHrie HEBO3MOKHOCTU pas/ie/ieHus T0JIF0COB MarHuTa.
. MogenvupoBaHre MarHUTHBIX TT0JIEN MOCTOSSHHBIX MAarHUTOB.
. OnbIT Ipcrepa.
. MarnuTHoe noJie TOKa. JJIeKTPOMAarHur.
. JJeliCTBMe MarHUTHOIO MOJIsS HA MPOBOJHUK C TOKOM.
. DNIeKTpoBUraTe/ib [IOCTOSTHHOT'O TOKA.
. ccnepoBanme sIBIeHUS 31eEKTPOMAarHMTHOM MHIYKLIAN.
. OnbiTe! Papajes.
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24.

25.

3aBUCUMOCTb HalpaB/JeHUs WHAYKIMOHHOTO TOKa OT YCJIOBUW ero
BO3HUKHOBEHWUSI.
DneKTporeHepaTop MOCTOSIHHOTO TOKa.

JlaGopamopHble pabombl U ONbIMbL.

1.

o vk ow

10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnpeiTel IO HAOMIOZEHWIO 3MeKTpU3alud  Tejl HWHAYKIWe U TIpH
CONIPUKOCHOBEHUH.

UccnenoBaHnne [elCTBUSI 3/IEKTPUYECKOTO TIOJISI HA TIPOBOJHUKUA U
JIA3/IEKTPUKHU.

C6opka 1 mpoBepKa paboThI 37IeKTPUUECKOM 11eTH TTIOCTOSTHHOT'O TOKa.
W3mepeHue 1 peryjvpoBaHie CUIIbI TOKA.

N3mepeHue 1 pery/iMpoBaHye HanpsoKeHUsI.

WccnenoBaHue 3aBUCUMOCTH CWIbl TOKa, MAYIEro uyepe3 pe3ucTop, OT
COMPOTHBIIEHUS] PE3UCTOPA Y HAIPSDKEHUsT Ha Pe3UCTope.

OnbITEI, JIeMOHCTpHUpPYOLHe 3aBUCHMOCTD 3JIEKTPUYECKOT0
COTIPOTUBJIEHUSI TIPOBOJHMKA OT €ro [JIMHbI, IUIOLIa[y TIOMepeuHoro
ceyeHus1 U MaTepuaia.

[IpoBepka TmpaBwWia C/AOKEHUS HAIPSDKEHWW TIpU  MOCJ/IeJOBaTe/IbHOM
COeIMHEHVH [JBYX Pe3HUCTOPOB.

IIpoBepka mpaBWia [/ CW/Ibl TOKAa ITpUA Tapasjle/lbHOM COeJWHEeHUH
Pe3UCTOpPOB.

OnpegeneHrie paboThI 3/IEKTPUUECKOTO TOKA, UAYIIIETO uepe3 pe3ucTop.
OrnpefienieHe  MOIHOCTH  3JIEKTPUYECKOTO TOKA, BbIJE/NseMOU Ha
pesucTope.

WccnenoBaHue 3aBUCMMOCTHA CUIBL TOKA, UAYLIEro uyepe3 JIamMIIOUKy, OT
HarpspKeHUs Ha Hewu.

Onpepenenue KII/I HarpeBareis.

WccnenoBaHre MarHUTHOTO B3aMMO/[€MCTBUS TTIOCTOSTHHBIX MarHUTOB.
VI3ydyeHrie MarHUTHOTO TI0JIS TIOCTOSTHHBIX MAarHUTOB TIPU UX 00beJUHEHUH
Y pa3/ie/IeHN!.

WccnenoBanne 1enCTBYA 3/IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OnbITbl, JE€MOHCTPUPYIOI[ME€ 3aBUCHMOCTb CW/Ibl  B3aUMO/IEUCTBUS
KaTYLLIKKU C TOKOM M MarHUTa OT CUJ/Ibl TOKa U HallpaB/IeHHs TOKa B KaTYILIKe.
N3yueHne 1erCTBHUS MarHUTHOTO TI0JIS1 HA TPOBOJHUK C TOKOM.
KoHcTpyupoBaHue u n3yuyeHre paboThl 3/1eKTPOIBUTATe/Is.

N3mepenue KII]I a1eKTpoiBUTaTeIbHOM YCTAaHOBKU.

OnbITBI TI0 HWCC/IEIOBAHUIO SIBJIEHUS] 3/1€KTPOMArHUTHOW WHAYKLWU:
WCC/leJOBaHe W3MEHEHWM 3HaueHWs] W HamnpaB/eHus WHAYKLHWOHHOIO
TOKa.
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Pa3gen 8. MexannuecKkue siB/IeHMS.

MexaHuueckoe paBwkKeHue. MarepuanbHas Touka. (Cucrema OTCYéTa.
OTHOCHUTE/ILHOCTh MeXaHWUeCKOro JABWKeHusl. PaBHOMepHOe MpsSMOJMHENHOe
ABKeHre. HepaBHOMepHOe MpsIMONMHENHOe JBWXKeHWe. CpelHss U MIHOBEHHast
CKOPOCTH TeJia TIPU HepaBHOMEPHOM /IBH)KeHUU.

YckopeHne. PaBHOyCKOpPeHHOe TpsMoJiMHeliHoe aBmkeHue. CBobozHoe
nageHue. OnbITel ['anues.

PaBHOMEpHOe /BIKEHHe T0 OKpY)KHOCTH. [lepuiog, v uacTtoTa obpaiiieHusl.
JIvHeliHas 1 yrjioBasi CKOpPOCTU. LleHTpoCcTpeMuUTe/IbHOe YCKOPEeHHe.

ITepBeiit 3akoH HeroToHA. BTOpor 3akoH HetoToHa. TpeTtuii 3akoH HblOTOHA.
IIpyHLMIT CyTIepro3uLiuu CUJL.

Cwuna ynpyroctu. 3akoH I'yka. Cuia TpeHusi: Ciia TPeHUs CKOJIb)XeHUs], Cujla
TPEeHUs TI0KOS, APyrye BU/bl TPEHUS.

Cuna TS)KeCTH W 3aKOH BCEMUPHOTO TSTOTeHUs. Y CKOpeHHe CBOOOHOTO
naseHus. [IswkeHue ruiaHeT BOKpYyr CosHila. IlepBass KocMuyeckasi CKOPOCTb.
HeBecomocTs 1 neperpysku.

PaBHOBecre MaTepua/sibHOM TOUKH. AOCOJIOTHO TBEpAOe Teso. PaBHOBecue
TBEPZOrO TeJjla C 3aKPeIyIEHHOM OChIO BpalleHusi. MomMeHT cuibl. LleHTp TsokecTH.

Nmnynec Tena. VismMeHeHue umiynbca. VIMIynsC Cuibl. 3aKOH COXpaHeHUs
VMITy/ibCca. PeakTBHOe BUKeHUe.

MexaHnrnueckasi pabora ¥ MOIIHOCTb. PaboTa cum TspKeCTH, YIIPYroCTH,
TpeHus. CBsi3b 3Hepruu U paboTel. [ToTeHIMaIbHAsI SHEPTHs Tesla, TIOJHATOTO Haf
MOBEPXHOCTHIO 3eMH. [ToTeHManbHas SHepryst CKaTou Npy>xuHbl. KnHeTnueckas
sHeprusl. Teopema O KMHETUUYECKOM SHEPruu. 3aKOH COXpPaHeHHsI MeXaHW4eCKOU
SHEepIumu.

demoncmpayuu.

1. HabmrogeHre MexaHUUeCKOTO [IBW)KEHUS Tejla OTHOCHUTEbHO pa3HbIX Tesl

OTCuéTa.

2. CpaBHeHMe MNyTed W TPAEKTOPUM [BWXEHHS OJHOTO U TOTO >Ke Tesa
OTHOCHUTEJIbHO Pa3HbIX TeJl OTCYéTa.

W3mepeHrie CKOPOCTH U YCKOPEHUS TIPSIMOJIMHEMHOTO [JBHKEHUSI.

WccrenoBaHe NpU3HAKOB PABHOYCKOPEHHOI'O [IBUKEHUS.

Habsto/ieHue IBUKEHUS TeJla TI0 OKPYKHOCTH.

HabsrojeHre MexaHU4eCKUX SIBJIEHUM, TIPOUCXOSIINX B CUCTEMe OTCUéTa

«Tenexxka» 1pu eé paBHOMEPHOM Y YCKOPeHHOM [IBUJKEHUY OTHOCUTEJ/IbHO

KabuHeTa QU3MKH.

7. 3aBUCHMMOCTb YCKOPEHHUs Tejla OT MacChl Tejla U JEeUCTBYIOLEUM Ha Hero
CUJIBI.

8. HabsrosieHre paBeHCTBa CUJI TIPU B3aUMO/IeHCTBUM TeJl.
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9.

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

W3meHeHMe Beca Tesia TPy YCKOPEHHOM JBHKEHUH.

[Tepepaua umrty/ibca rpy B3auMO/€HMCTBUM TeJl.

[Tpeobpa3oBaHust SHEPTUM TIPY B3aUMO/IeICTBUM TeJl.

CoxpaHeHre UMIYJIbCa [PU HEYTIPYTOM B3aUMO/IENCTBUU.

CoxpaHeHHe UMITyJIbCa TIPYU aOCOFOTHO YIIPYTrOM B3auMO/IeHCTBHUH.
Habro/ieHre peakTUBHOT'O ABV)KEHUSI.

CoxpaHeHre MeXaHUUeCKOM SHepruu Npu CBOOOIHOM Ta/ieHUH.
CoxpaHeHre MeXaHUUeCKOM SHepPruu TMpu ABWKEHUU TeJia Mo/ JelCTBUeM
TIPY>KUHBI.

JlabopamopHble paGombl U ONbIMbL.

1.

10.

11.

KoHcTpyupoBaHve TpakTa Jjis pa3roHa W /la/ibHeHIero paBHOMEPHOT'O
JBIDKEHUS IIapUKa WU TeTeXKH.

OmnpegeneHve cpefiHeld CKOPOCTU CKOJIbKeHHWS] OpycKa WM ABWKEHUS
II1apyKa 10 HaK/IOHHOM TIJIOCKOCTH.

OmnpesiesieHre yCKOPeHMWs] Teja TP PaBHOYCKOPEHHOM [BMIKEHUHU TI0
HAKJIOHHOU TIJIOCKOCTH.

ViccnenoBaHvie 3aBUCUMOCTH TyTU OT BPeMeHM IIPU PaBHOYCKOPEHHOM
IBWKeHUU 6e3 HauaTbHOW CKOPOCTH.

[TpoBepka THUIIOTe3bl: €C/AW TPA PABHOYCKOPEHHOM [IBIKeHHUU 0e3
Haya/IbHOM CKOPDOCTU IyTH OTHOCATCS KaK psifi HEUETHLIX uuces, TO
COOTBETCTBYIOILLIE TIPOMEXKYTKU BPEMeHU OZJMHAKOBBI.

VccnenoBaHvie 3aBUCUMOCTHA CHJbl  TPEHUsI CKOJIbXKEHUSI OT  CHJIbI
HOPMaJILHOTO JIaB/IeHUSI.

Ornpegenenue Ko3(PduiirieHTa TPeHUsT CKOJIb)KEHUS.

OmnpeiesieHre XXKECTKOCTU MPY>KUHBI.

OnpefeneHrie paboTbI CUIbI TPEHUS TP PaBHOMEPHOM /IBWKEHUH TeJia 110
TOPU30HTaTbHOM ITOBEPXHOCTH.

Onpegenenve paboThl CUIBI  YOPYrOCTH TPH TIOABEME Tpy3a C
WCTI0/Th30BaHHEM HerOBM)KHOTO U TIOJBMKHOTO OJIOKOB.

V3ydeHue 3aKOHA COXPAHEHHsI SHEPTUM.

Pa3zen 9. MexannuecKue Ko/ie0aHus U BOJTHbI.

KonebaTenbHoe fABwkeHre. OCHOBHbBIE XapaKTePUCTUKK KOJIe0aHWM: TIepro/,
4yacToTa, aMIUVIMTyZa. MaTteMaTUUeCKU Y MPY>KWHHbIM MasiTHUKU. [IpeBpaiieHue
SHepPruu Mpu KojiebarebHOM ABM>KEHUU.

3aryxatomniye  KosiebaHus.  BbIHy)KZeHHble — Kosnebanus.  Pe3oHaHCc.
Mexanvnueckue BonHbIL. CBOWMCTBAa MeXaHWYECKUX BOJH. [lpogonbHble U
rorepeyHble BOJIHBL. [IlMHA BOMHBI W CKOPOCTH €€  pacrpoCTpaHeHMS.
MexaHnueckue BOJIHbI B TBEPJOM Tejle, CeMCMHAYeCKHe BOJTHBI.



3ByK. I'poMKOCTh 3ByKa W BbIcOTa TOHa. OTpakeHue 3ByKa. VH(Ppa3ByK u
ybTPa3BYK.
demoncmpayuu.
1. Habmogenne KosieOaHWM Tes TIOA [JIHCTBHEM CHJIbI TSDKECTH U CUJIBI
yIPYTOCTH.
Habntopenne Koebanuii Tpy3a Ha HUTH U Ha TIPY>KUHE.
Habntozenue BLIHYKIeHHBIX KO/ieOaHU U pe30HaHca.
PacnpocTpaneHue Npo/j0/ibHBIX Y TIOMEPEYHBIX BOJIH (Ha MOZEN).
Habto/jeHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKyCTUYeCKUM pe30HaHC.
JlabopamopHble paGombl U ONbIMbL.
1. OmpegeneHve YacTOTBI W Tepuoja KojebaHWM MaTeMaTH4ecKoro
MasTHUKA.
2. OripefiesieHKe YacCTOThI U Tiepro/ia KoeOaHuil MPY>KUHHOTO MasiTHUKA.
3. WccnenoBaHue 3aBUCUMOCTH Tiepvo/ia KoiebaHui TI0/IBeIlIeHHOTO K HUTH
rpy3a OT J/IMHbI HUTHU.
4. WccnemoBaHue 3aBUCUMOCTH Tiepro/ia KoyieOaHU MPY>KUHHOTO MasiTHUKA
OT MaccChl rpy3a.
5. [IpoBepka He3aBUCMMOCTU Tiepuo/ila KonebaHui Tpy3a, MO/BEIIeHHOTO K
HWUTH, OT MacChl Ipy3a.
6. OmBITbI, [IeMOHCTPUDYIOI[ME  3aBUCMMOCTh  Tepuoja  KosjebaHui
TIPY>KUHHOTO MasgiTHUKA OT MaCChl 'Py3a U XKECTKOCTU MPY>KUHBI.
7. VI3amepeHMe ycKopeHUs1 CBOOOTHOTO TaZieHusl.
Pa3pen 10. J/1eKTpOMarHUTHOE 10Jie U 3/IEKTPOMarHUTHbIE BOJIHBI.
ONeKTPOMarHuTHOe  MoJie.  DJIeKTPOMarHuTHble  BOHBL.  CBOMCTBa
3JIeKTPOMAarHuTHbIX BOJIH. IIlkana 3/1eKTpOMarHUTHBIX BOJIH. Vcrmonb3oBaHue
3/1eKTPOMarHUTHBIX BOJIH [ijIs COTOBOU CBSI3H.
DneKTpoMarHuTHasi rpupoja cBeta. CKOpocTb cBeTa. BosHOBBIE CBOMCTBa
CBeTa.
demoncmpayuu.
1. CBolCTBa 3/IeKTPOMarHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBeTa.
JlaGopamopHble pabombl U ONbIMbL.
1. V3yueHue CBOWCTB 3/€KTPOMarHUTHBIX BOJIH C TIOMOILBI0 MOOWUIBLHOTO
TenedoHa.
Pa3pen 11. CBeToBbBIe AB/ICHHA.
JlyueBag  Mopgenb  cBeta.  VICTOUHMKM  CBeTa. [IpsimonMHeriHOe
pacnpoctpaHeHue cBeta. 3atMeHus: CosHia v JIyHbsl. OtpaxkeHue cseta. [lnockoe
3epKasio. 3aKOH OTpakeHus CBeTa.
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[IpesiomsieHne cBeta. 3akoH mpesomyieHys cBeta. [lo/iHOe BHyTpeHHee
OoTpakeHWe cBeTa. Vcronb3oBaHWE TMOJHOTO BHYTPEHHEr0 OTpakeHWs B
ONTHUYECKHUX CBETOBO/AX.

JInnza. Xog nyuer B inH3e. OnTuyeckast cUcTema ¢oToarirnapara, MUKpOCKOIa
Y Tesieckoria. ['1a3 Kak orntrueckas cucrema. biin30pyKoCTh M JaTlbHO30PKOCTb.

Paznoxenue 6Oemoro cBeta B crekrp. Ombitel HbiloToHa. Crio)keHue
CTieKTpa/IbHbIX LIBETOB. [lucrepcus cBera.

demoncmpayuu.
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[IpsimosiviHeliHOe pacnpoCTpaHeHUe CBeTa.

OrtpakeHue cBeTta.

[TonyueHve n3o0pa’keHui B TIJIOCKOM, BOTHYTOM U BBITTYK/IOM 3epKarax.
[TpenomneHue cBeTa.

OnTuyeckul CBeTOBO/I.

Xopn nyueii B coOMparoIieit TuH3e.

Xop iydel B pacCerBarolllen JIMH3e.

[MonyueHre n300pakeHU C TIOMOIIbIO JIUH3.

[Tpuniun aeiictBus hoToarnapaTa, MUKpOCKOTa U TeJleCKoria.

10. Mopeb ryasa.

11. Pa3nokeHue 6esioro cBeta B CIEKTP.

12. [TonyueHue 6esoro cBeTa Mpy CJIOKEHUH CBeTa Pa3HbIX 1[BETOB.
JlaGopamopHble pabombl U ONbIMbL.

1.

WccnenoBanue 3aBUCMMOCTU yTjla OTPa’KeHWsI CBETOBOTO Jiyda OT yrJja
Ta/IeHUsl.

M3yueHre XapaKTepUCTUK M300pa)keHus Mpe/iMeTa B IJIOCKOM 3epKaile.
WccnenoBaHue 3aBUCUMOCTH yTJIa MPeJIOM/IEHUS] CBETOBOTO JIy4a OT yTJia
Ta/IeHUsT Ha TPAHMLIE «BO3JyX—CTEKIIO».

[Tonyuenue n3obpa’keHri € TOMOILBIO COOUparoILel JTMH3BI.
OrnpeiesieHre (OKYCHOTO PACCTOSTHUSL M ONTHYECKOUW CU/ibl cobuparoleit
JIUH3BI.

OTBITHI TIO Pa3/oKeHUIo Oeioro CBeTa B CIIEKTP.

OmbIThl TI0O BOCTIPUSITHIO 1[B€TAa MPEJMETOB MPH WX HaOJIOZieHUH depe3
L[BETOBbIe (DU/TBTPHI.

Pa3gen 12. KBaHTOBBIE IB/ICHMS.

OmnbiTel Pe3epdopza v ryiaHeTapHass Mojenb aroMa. Mogenb atoma bopa.
WcnyckaHue v rorJioljeHyde cBeta aToMoM. KBaHThbI. JIMHelUaThie CIIeKTPhI.

PagrioakTuBHOCTE. Anba, OeTa- 1 raMma-u3nyueHusi. CTpoeHre aTOMHOTO

Azpa.

Hyk/iioHHass Mopens aTtoMHOro szapa. HM3oronel. PaayoakTHBHBIE

nipeBpaileHus. [lepyos nonypacnazia aTOMHbIX sifiep.



AnepHble peakiuu. 3aKOHBI COXPAaHEHUs 3apsSJ0OBOr0 U MacCCOBOTO YMCE.
OHeprus CBs3u aTOMHbIX sgaep. CBs3b MacChl U SHepPruu. Peakiyu cuvHTe3a U
nenenus sagep. Mcrounuku sHeprun CostHLa U 3BE3/.

AnepHasi sHepreTvka. [lelCTBUSI DPAJMOAKTHMBHBIX M3/IyUYeHUM Ha >KUBBIE
OpraHU3MBI.

demoncmpayuu.

1. CrekTpsbl U31yUYeHUs U MOTJIOLEeHUS.

2. CnexkTpbl pa3/IMYHbIX ra3oB.

3. Cnexrp Bozmopo/ja.

4. HabsomeHre TpeKoB B Kamepe BuibcoHa.

5. Pabora cuéTumKa MOHU3UPYIOIIUX U3TyUeHU.

6. Perucrparys usjiyyeHus MPpUPOJHbIX MUHEPA/IOB U MIPOAYKTOB.

JlaGopamopHble pabombl U ONbIMbL.

1. HabmrozeHue CII/IOMIHBIX U TMHEMUAThIX CIIEKTPOB U3TyUYeHMUs.

2. WccnemoBaHvie TPeKOB: U3MepeHHWe SHepPruM 4acCTHULbl 110 TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. V3mMepeHue paJji0akTUBHOIO (DOHa.

IToBTOPHUTE/TEHO-000010AIOIIHIT MOy Tb.

[ToBTOpUTE/LHO-0600111ar01IMIT MO/y/Ib TIPe/IHAa3HaueH /151 CUCTeMaTH3alyn
1 000011[eHNsI TIPeJMETHOTO CO/IePyKaHUSI U OTTbITa /IesiTe/IbHOCTH, TPUOOPETEHHOTO
TpU U3y4YeHUM BCero Kypca (PU3MKu, a TakxKe [Jisi MOJATOTOBKM K OCHOBHOMY
roCy/lapCTBeHHOMY 3K3aMeHy 10 ¢u3uKe AJig 00ydaroIuxcsi, BbIOpABIIIMX 3TOT
yueOHbIl TIpeMeT.

[Ipy u3yueHUM JaHHOTO MOAYJIA Peam3yrTCd U CUCTeMaTU3UPYIOTCS BUJbI
JesiTe/IbHOCTA, Ha OCHOBE KOTOPBIX 00ecrieurBaeTCs AOCTH)KeHHe TIPeIMeTHBIX U
MeTarnpeAMeTHbIX  TUIAHMDYeMbIX  pe3y/lbTaToB  00yueHus, ¢opMUpyeTcs
eCcTeCTBeHHOHAay4Hasi PaMOTHOCTb: OCBOEHMEe HAayUHbIX METOJO0B MCC/e[0BaHUs
SBJIEHUM TIPUPOJIbI U TEXHWKH, OBJIaZleHWe YMeHHUSIMH OOBSCHATb (pu3nUecKue
sIBJIeHUSI, TIPUMEHsS [I0JyuYeHHble 3HaHWs, pellaTh 3aJaud, B TOM YMCJIe
KaueCTBeHHbIe U SKCIIePUMeHTaJIbHbIE.

[IpuHLMIIMANBHO eATe/IbHOCTHBIM XapaKTep JaHHOT0 pa3/esia peaau3yeTcs 3a
CUéT TOT0, UYTO 00YYarOL[MeCs BLITIOHSIOT 3a/jaHus, B KOTOPBIX UM T1pe/|jlaraeTcs:

Ha OCHOBe TIOJiyUeHHBIX 3HAaHWM paclo3HaBaTb W HAy4yHO OOBSICHATH
dur3nueckue sIBJIeHUS] B OKPY Karolllel MPUpo/ie U MOBCeJHEBHOU JKHU3HY;

WCII0/Tb30BaTh HayuHble METO/bl UCCAe[0OBaHUs (DU3NUECKUX SIBJIEHUH, B TOM
yucJsie J/151 IPOBEPKU TUII0Te3 U M0JIyYeHUs] TeOPeTUUeCKHUX BbIBOOB;

OOBSICHITH Hay4yHble OCHOBbI Haubosiee Ba)KHBIX [JOCTHKEHWM COBpPEMEHHBIX
TeXHOJIOTMH, HallpUMep, NPAKTAYeCKOr0 HUCII0/Ib30BaHusl Pa3/IMUHbIX UCTOUYHHUKOB



JHEPryuy Ha OCHOBe 3aKOHa MpeBpallleHus] U COXpaHeHUsl BCeX MU3BECTHbIX BU/IOB
SHEepruu.



IVNIAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHMA IIPOI'PAMMBLI 11O
ON3NKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMA

V3yyenue (HW3MKK Ha ypOBHE OCHOBHOTO 001ijero oO6pa3oBaHMs HarpaB/ieHO
Ha ZIOCTHXKeHUe JIMYHOCTHBIX, MeTarpeAMeTHbIX U MpeMeTHbIX 00pa3oBaTeTbHbIX
pe3yJbTaToB.

B pe3ysibTare n3ydeHus pH3MKU Ha ypOBHE OCHOBHOTO 00111ero 06pa3oBaHus y
oOyuatoirjerocsi 6yayT chopMHUPOBaHbI JIMUHOCTHBIE, MeTarlpeAMeTHbIe |
npeMeTHbIe pe3y/bTaTbl 0CBOEHHsI 00yUaroUMUCS C 3aiep>XKKOUM TICUXUYeCKOTo
pa3Butuss AOOIT OOO pans obyuvaroruxcst ¢ 3[IP (BapuaHT 7) COOTBETCTBYIOT
@®I'OC 00O ¢ yueToM X 0COOBIX 0Opa30BaTebHBIX TTOTPEOHOCTE.

[Ipy  TNpPOEKTUPOBAaHWM  IJIAHUPYEMBIX  pe3y/JbTaTOB  peanu3yeTcs

VHAUBUYa/IbHO- AuddepeHMpOBaHHbIA MOAX0/, KaK OJWH W3 BeJylIUX B

niporjecce oOpa3oBanus obyuatormuxcs c 3I1P.

[Ipy NOpOEKTUPOBaHWU IJIAHUPYEMbIX TMpPEJMETHbIX Ppe3y/JbTaTOB IO

OTJle/IbHBIM TIpeaMeTaM HeoOXOAMMO YUMTBIBaTH 0COOble 0Opa3oBaTe/bHBIE

MOTPeOHOCTH U BO3MOYKHOCTH obyyJaroruxcs ¢ 3I1P.

[Tnanupyemble pe3ynbTaThl 0cBoeHUs obyuarormumucs ¢ 3[TP AOOIT OO0

JIOTIOJIHAKOTCA pe3ysbTaTtaMu ocBoeHus I1KP:

1) pe3yJibTaTaMU JOCTHKEHUS KaXK/IbIM 00yJaroImmMcst ChopMUpoOBaHHOE

KOHKDETHBIX KaueCTB JINYHOCTU C yYeTOM COLIMOKYJ/IbTYPHBIX HOPM U MPaBUJI,

JKU3HEHHBIX KOMIIETEHIIMM, CITOCOOHOCTH K COLManbHOM ajanTalid B

obmiectBe, B TOM uucie: CGHOPMUPOBAHHOCTh COL[MA/JILHO 3HAUKMMBIX

JIMYHOCTHBIX ~ KauyeCTB, BKJ/IHYasi LIEeHHOCTHO-CMBIC/IOBbIE  YCTaHOBKH,

OTpa’karlue TPaKJaHCKYe TO3ULUU C y4YeTOM MOpajbHO-HPaBCTBEHHBIX

HOPM U TIpaBUJT; TIPAaBOCO3HaHKWe, BK/IFOUasi TOTOBHOCTb K COOJTIO/IEHUIO TTPaB U

obsizaHHOCTeM  rpakgaHuHa Poccuiickoii ~ ®epepaiuu;  COLMAIbHbIE

KOMITeTeHIIUM, BKJ/IFOUasi, CIOCOOHOCTP K  OCO3HAHWIO  POCCHMCKOM

VW[ €HTUYHOCTA B TIOJUKYJIbTYPHOM COLIMYMe, 3HAauMMOCTb paCLIUpPeHUst

COLIMANIbHBIX KOHTAKTOB, PAa3BUTHSI MEXK/IWYHOCTHBIX OTHOIIEHUM MpU

coO/ofileH COLMalbHBIX HODM, TIpaBW/ TIOBefleHus, pojeld u ¢opm

B3aMMO/EMCTBUS B COLIUYME;

chOpMHUPOBAaHHOCTh MOTHMBALlMM K KaueCTBEHHOMY 00pa3oBaHUIO U

L|e/leHarnpaB/IeHHOM TT03HaBaTe/IbHOM J1eATe/IbHOCTH;

OCBOEHHe COLabHbIX HOPM, NTPaBWJ/I MOBe/IeHUs], poJiel U ()OPM COLIMAIbHOM

JKU3HU B TPyNmaxXx W CO00IIecTBax, BK/IIOUas B3pPOC/ble W COLMA/IbHBIE

coo0b111ecTBa;

CrOCOOHOCTH MOBBIIIATE YPOBEHb  CBOEW KOMIETEHTHOCTU uepe3

MPaKTUYEeCKY [esATe/IbHOCTb, B TOM UWUC/IE yMEHHWe YUUThCSA Yy JPYTUX

JII0JIeu;



dbopMUpoBaHre YMeHMM TPOAYKTUBHOW KOMMYHHUKALIUM CO CBEpCTHHUKAaMH,
JeTbMH  CTapliero W MJajllero BoO3pacTa, B3POCAbBIMM B  XO[e
obOpa3oBarebHOM, OOII[eCTBEHHO T[107I€3HOM, y4eOHO-MCC/Ie[0BaTebCKOMH,
TBOPUYECKOU U JPYTUX BUZIOB JieSITeIbHOCTH;

CrIoCOOHOCTh 0CO3HABATh CTPECCOBYIO CUTYAI[WIO, OI[eHUBATh TIPOMCXO/SIIHe
VM3MeHeHUs] M WX TOC/IeCTBUS; (POPMY/MpOBaTb W OLIEHUBATb DPUCKH,
¢bopMHUpOBaTh OMBIT, YMeTb HAaXOJWUTb [IO3UTUBHOE B MPOU3OLIEIIEN
CUTyalud; ObITh TOTOBBIM /1eHiCTBOBATh B OTCYTCTBUE TapaHTUM yCIiexa;
criocobHoCTh oOyuaromuxcsa ¢ 3[IP Kk oco3HaHWio cBouX AepuIUTOB (B
peueBOM, [BUraTe/lbHOM, KOMMYHMKaTMBHOM, BOJIEBOM Da3BUTUU) U
TIPOsIB/IEHUE CTPEMJIEHUS K UX MPeOZ0JIEHUIO;

COCOOHOCTh K CaMOpa3BUTHIO U JIMYHOCTHOMY CaMOOTIPe/le/IeHHI0, YMeHue
CTaBUTh JOCTWKHMbIE 11eJI1 U CTPOUTD peasibHble KU3HeHHbIe TI/IaHBbl.
3HauMMbIM JIMUHOCTHBIM Ppe3ysbTaToM o0cBoeHuss AQOOII OO0 pana
obyuaromuxcs ¢ 3[IP, oTpakatoIyM pe3y/ibTaTbl 0CBOEHUSI KOPPEKLMOHHbIX
KypcoB U [IporpaMMbl BOCIUTaHUS, SIBISIETCS:

c(opMHUPOBAHHOCTD COLIMABHBIX (JKU3HEHHBIX ) KOMIIeTeHIIN, He0OX0AUMBIX
JJisT  pellleHUs] TPaKTUKO-OPHeHTUPOBaHHBIX 3aJad U 00ecreurBaroLUX
CTaHOBJIEHWe COLIMA/IbHBIX OTHOIIeHUN oOyuatoiuxcs ¢ 3[1IP B pa3nuuHbIX
cpepax, obecrmeumBarOIMX — aganrtanuio  obyuatomierocs ¢ 3[P k
W3MEHSIFOLUMCS YC/IOBUSIM COLIMAIbHOM U MPHUPO/IHOM Cpe/[ibl;

2) pe3y/ibTaTaMHd  OBJIQieHUsI  YHUBePCAa/JbHBIMH  Y4eOHBIMH
AeHCTBUSIMM, B TOM YMC/Ie: CaMOCTOSATE/NbHbIM MOTWBUPOBAHHBIM
oripe/iesieHreM Liesi 00pa3oBaHus, 3a/jau

coOCTBeHHOM yueOHOM M MM03HABaTeIbHOU JesiTeTbHOCTH;

TJIaHMPOBAHUEM TMyTel AOCTHXKeHUs 1ieiel, Bbibopa Harbosiee 3¢ (heKTUBHBIX
criocoboB pelieHUss yueOHbBIX, TO3HABaTe/JbHBIX M 3a/lay, a Takke 3ajau
COLIMA/IbHOM MPAKTHKW;

CaMOCTOSITe/TbHBIM COOTHeCeHreM COOCTBEeHHBIX /IeHCTBUM C T/IAHUPYeMbIMU
pe3yJibTaTaMH, OCYIl[eCTB/IeHHeM CAMOKOHTPOJISI U CAaMOOLIeHKH COOCTBEHHOM
JesiITeIbHOCTU W [leATe/IbHOCTH  JIpyrux o0yuaroluxcs B Mpolecce
NOCTWD)KEHUsT pe3yJibTaTa, oOmpejiesieHeM Croco0OB JeMCTBUN B paMKax
IIPe/IVIOKEHHBIX ~ YCJIOBUHM W TpeboBaHWi; TPUHATAEM peIIeHud |
OCyIIleCTB/IeHUs] OCO3HAaHHOTO BbIOOpa B YyueOHOW U TI03HaBaTeIbHOMN
JesiTe/IbHOCTY; KOPPEKTHMPOBaHHWeM COOCTBEHHBIX [IeHCTBUI C yueToMm
V3MEHSIOLeNCcsl CUTyaluy; OLleHMBaHWEM TPaBWIbHOCTH  BbITIOJTHEHUS
yueOHOM 3a7jaui, COOCTBEHHBIX BO3MOKHOCTEH ee peIeHHs;

TJIAaHWPOBAHUEM U peryJisiliieii COOCTBeHHOM esITe/TbHOCTH;



yMeHHeM MCII0/Ib30BaTh CMbICIIOBOE UTeHue [jis u3BjiedeHusi, 0000IeHus 1
CUCTeMaTH3alyyd UH(QOpPMAaLMM W3 OJHOT0 WM HECKOJBKUX UCTOYHUKOB C
yUeToM TIOCTaBJIeHHbIX Liesleid, [/isi pellleHHsi YueOHbIX M T03HaBaTeIbHbIX
3ajiay;
yMeHUeM OfpefessiTh TOHATHS, CO3AaBaTh 0000ILeHUs, yCTaHaBIWBaTh
aHaJIOTUH, K/IacCU(ULIMPOBaTh, CaMOCTOSATENbHO BbIOMpAaTh OCHOBaHUS U
KpUTepUH [i/Isi KAaCCU(PUKaL[MKM, YCTaHaBAUBaTb TPUUMHHO-C/Ie/ICTBEHHbIe
CBSI3M, OCYILECTBJIATH JIOTUYECKOe pacCyXZeHue, [enaTb YMO3aK/IHUYeHUs
(MHLYKTUBHBIE, JlelyKTUBHBIE U 110 aHa/IoruK), GOpMYJ/IMPOBATh BBIBO/IbI;
co3/jaHleM, IpUMeHeHreM U Ipeobpa3oBaHrieM 3HAaKOB U CUMBOJIOB, MO/eJieit
Y CXeM /ISl pellieHus1 yueOHbIX 1 TT03HaBaTe/IbHBIX 3a/ay;
opraHusaiyeil yueGHOro COTPYJHUUYECTBA U COBMECTHOU [1eSITE/IbHOCTH C
relaroruueckum paboTHUKOM M CBEepPCTHUKAMU; OCYILleCTBIeHrneM yueOHO! 1
BHEYPOUHOM [leATe/IbHOCTH UHVMBHU/Ya/IbHO U B IPYTIIIE;
co0/toieHeM peueBOro 3THKeTa, B TOM UHWC/e peanu3alusi TpeOOBaHUM K
Ky/JIbType OOIleHUsI C y4yeTOM KOMMYHUKaTUBHOM CHUTyallud W peueBbIX
NapTHEPOB;
VICTI0/Ib30BaHMEM peueBbIX CPeJCTB B COOTBETCTBUH C 3a/jlauyell KOMMYHHUKALUU
JJ1sl BIDA)K€HUS1 CBOUX UyBCTB, MbIC/IEN U TTOTpeOHOCTel;
aKTUBHBIM yyacTheM B juanore (MOfWiore) TmMpd HHULMUPOBAHUU
COOCTBEHHBIX  BBbICKA3bIBaHWM,  apryMeHTaluuM U Jl0Ka3aTe/bCTBe
COOCTBEHHOI'0O MHEHUS;
CaMOCTOSITeJIbHBIM ~ pa3pellieHdeM KOH(MIMKTHBIX CUTyaldii Ha OCHOBe
COrJIacOBaHMWsl MO3WLMKA M ydeTa UHTepecoB; (OpPMyIUpOBaHUEM,
apryMeHTalyei 1 OTCTauBaHWeM COOCTBEHHOT'O MHEHUSI;
pacrio3HaBaHVeM HeBepOaTbHbIX CpeJCTB o01eHus, yMeHHeM
MIPOrHO3UPOBAaTh BO3MOKHbIe KOH(MIMKTHBIE CUTYaL[UH, CMsryasi KOH(IUKTBI;
B/a/IeHMeM YCTHOW M TMHCbMEHHOW peubl, MOHOJIOTUYECKOW KOHTEKCTHOM
peubto; WCTI0/Ib30BaHUEeM MH($OPMaLMOHHO-KOMMYHHKALIMOHHBIX
TeXHOJIOTHU;
9KOJIOTUYECKMM  MBILIJIEHWeM, €ero TpUMeHeHWeM B T[103HaBaTebHOM,
KOMMYHUKAaTUBHOW,  COLMAJbHOW  TIPDAaKTMKe W IPO(eCcCUOHaTbHON
OpHUEHTaLUY;
3) AOCTIDKEHMSAMHM  IUIAHMPYeMbIX TpeAMeTHbIX pe3y/J1bTaToB
o0pa3oBaHKs M pe3y/IbTaTOB KOPPEeKIMOHHO-Pa3BHBAIOIMX KYPCOB 10
IIporpaMMe KOPPeKI{MOHHOH PadoThI, B TOM YHUC/IE:
OCBOEHHEM B XOZie U3yueHUs yueOHBIX MpeMeTOB YMeHUM, CcrieliupruuecKux AJs
JJAHHOM TpeJMeTHON 006/1acTH, BU/OB [eSTeJbHOCTU IO TOJy4YeHUI0 HOBOTO



3HaHUSI B paMKax y4eOHOro TipefiMeTa, ero mpeobpa3oBaHUIO W TIPUMEHEHHIO B
yueOHbBIX, y4eOHO-TIPOEKTHBIX 1 COLIMATbHO- TIPOEKTHBIX CUTYal[UsX;
dbopMUpoBaHMEM UM pa3BUTHEM HAyYHOrO TWIA MbIIUIEHUS, Hay4HbIX
Mpe/ICTaB/IeHUd O KJ/IFOUEBBIX TEOpHSX, TWIAxX W BUZJAX OTHOLIEHWM, BjafleHHUe
Hay4YHOU TEPMUHOJIOTHEH, K/IFOUEBbIMY TTOHATUSIMU, METOZAaMH U TIPUeMaMU;
OCBOEHMEM MEXIUCIUTIIMHAPDHBIX ~ yueOHbIX mporpamMMm: "dopmupoBaHHe
yHUBepcanbHbIX yueOHbIX feiicTBuil", "®opmupoBanue WMKT-KOMIeTeHTHOCTH
obyuatoruxcsa'’,  "OcCHOBbI ~ yueOHO-MCC/Ie[OBATeIbCKOM W TPOEKTHOMN
JesiTe/IbHOCTU''; yueOHBIX TTPOrpaMM 10 MpeiMeTaM yueOHOro TijIaHa;
TIpYMeHeHreM pa3/InYHbIX CITI0COO0B TMoUCKa (B CTIPAaBOYHBIX UCTOUHUKAX U B CETU
WuTepHeTr), 00paboTkKu W Tiepejaud MH(OpPMALMM B COOTBETCTBUU C
KOMMYHUKATUBHBIMA W T[0O3HaBaTe/JbHbIMM 33/lauaMM, B TOM 4YHUC/Ie TIpU
MOATOTOBKE TPe3eHTaluM [J1s1 YCTHBIX OTBETOB (HarpyuMep, BBICTYIL/IEHUN).

INPEAMETHBIE PE3YJ/IBTATHI

K koHIly oOyueHusi B 7 KJj1acce TipeJMeTHbIE Pe3y/ibTaThl Ha 0A30BOM ypOBHE
JOJDKHBI OTPaXKaTh C(hOPMHUPOBAHHOCTh ¥ 00YUalOIUXCsl YMEHUI:

e WCMOJIb30BaTh TMOHSTHS:  (U3MYeCKMe U XUMUYEeCKHhe  SIBJIeHUs,
Hab/to/leHre, SKCIepUMeHT, MOJeJb, TUIoTe3a, eAUHULIbI (PU3MuecKux
Be/IMUMH, aTOM, MOJIeKYJa, arperaTHble COCTOSIHMSI BellleCcTBa (TBEp[oe,
KUIKoe, ra3000pa3HOe), MexaHUUYeCKoe [BIWKeHHe (PaBHOMEPHOe,
HepaBHOMEpHOe, TIPSIMOJIMHEHWHOEe), TPAaeKTOpUsl, PaBHOZAEHCTBYOLLIAs
cuna,  pgedopmanusa  (ympyras, — IUlacTUUecKas),  HEBeCOMOCTh,
cooOII1aroLrecst COCyAbl;

e pa3nmuuath siBjieHus (auddysus, TeryioBoe ABWKEeHUe UaCTHI] BellecTBa,
paBHOMEDHOe  /IB)KeHWe, HepaBHOMEDHOe  [IBI)KeHUWe,  WHepLus,
B3aMMO/IEICTBUE TeJl, paBHOBeCHe TBEPABIX Te/l C 3aKPeIéHHOW OChIO
BpalleHus], repe/iaua JaB/aeHus TBEPAbIMU TeJlaMU, )KUJKOCTSIMU U ra3aMu,
aTMoc(epHoe [iaBjeHUe, IJlaBaHUEe TeJs, TpeBpallleHus] MeXaHUueCKOn
SHEpPruu) MO OMUCAHUI0 UX XapaKTepHBbIX CBOMCTB U Ha OCHOBE OMbITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UUeCKOe SIBJIEHUE;

e pacro3HaBaTb TIPOSIBJIeHWE W3YUeHHbIX (U3UYECKUX SIBJICHUM B
OKpy)KarollleM Mupe, B TOM uucje ¢Gu3uueckue siBjieHUsT B TpHUPO/Ie:
TIpUMeEpbI IBW)KEHUsI C pa3/MYHbIMA CKODOCTSMU B )KMBOW U HEXHUBOU
TIpUpPOJie, [JEUCTBUE CU/bl TPEHUsI B TIPUPOZE M TEXHUKe, BJIMSHUE
aTMoc(hepHOro JlaB/ieHUs Ha >KUBOW OpraHW3M, IlaBaHHe PbIO, phluary B
TeJie UesioBeKa, TIPU 3TOM TepeBO/IUTh MPAKTUUECKYT0 3a/lauy B yueOHYIO,
BbIJIe/ISITh CyIlleCTBeHHble CBOMCTBA (TTpH3HaKU) (PU3NUeCKUX SIB/IeHU;



OMUCHIBATb U3yUeHHbIe CBOMCTBA Tel U (PU3nUecKue siBJIeHUs], UCTIO/b3Ys
bu3nueckre BeIMUMHBI (Macca, 00bEM, TIJIOTHOCTD BelllecTBa, BpeMms, MyTh,
CKOPOCTb, CpeJHsIsi CKOPOCTb, CWJIa YIIPYTOCTH, CUJa TSDKECTH, BeC Tea,
CuJia TpPeHus, AaBjieHue (TBEPAOro Tesia, )KUJKOCTH, Ta3a), BbITa/JIKMBaroLLas
cwia, MexaHWueckass paboTa, MOIIHOCTh, TIEYO CUJIbI, MOMEHT CHJIbI,
KO3 (QULIMEHT TI0/Ie3HOT0 JIeMCTBUSI MEXaHU3MOB, KUHETHYecKass H
MOTeHLMa/IbHasi SHeprus), TpU OMNUCAHWUW TIPaBWIbHO TPaKTOBAaTh
bU3MUeCKU CMBIC UCITO/Ib3YEeMbIX BeJTUUMH, X 0003HAUeHUS U eIUMHULIbI
¢u3nueckux BeJMUYMH, HAaXOAUTb (HOPMYJbl, CBSI3bIBAIOLME [IJaHHYIO
(GY3UUeCcKyl0 BeJMUMHY C JpPYTMMU BeJIMUMHAMM, CTPOUThb TIpa(uku
M3yUeHHbIX 3aBUCUMOCTeN (PU3NUeCKUX BeJINUKH;

XapaKTepu30BaTb CBOWCTBa TeJ, (U3MUYECKUe SBJEHUS W NPOLeCChl,
WCIO0JIb3ys TIpaBW/a C/I0XKeHUs1 cu (BAOJb OJHOM MpsSMOM), 3akoH ['yka,
3akoH [lackans, 3aKkOH ApxuMe[ia, IPaBUIO paBHOBecHs pbiuara (6s10Ka),
«30/I0TOE TPAaBW/IO» MeXaHWKH, 3aKOH COXPaHeHWs MeXaHU4YeCKOu
SHEpruy, IMpyd S5TOM [laBaTb CJIOBECHYIO (DOPMY/IMPOBKY 3aKOHa U
3alMChIBaTh €ro MaTeMaThuueCcKoe BhIPayKeHUE;

O0BSICHITH (PU3HUeCKUe sIBIeHHs, TIPOLIeCChl U CBOMCTBA TeJl, B TOM YHCJ/Ie U
B KOHTEKCTe CUTYaLuki MPaKTUKOOPUEHTUPOBAHHOT O XapaKTepa: BbISIB/ISTh
TIPUUHMHHO-C/Ie/ICTBEHHBIE CBSI3H, CTPOUTH 00bsICHeHHe 13 1—2 TOruueCcKux
IIIaTOB C OIMOpoM Ha 1-2 u3yuyeHHbIX CBOMCTBA (PU3NUECKUX SIBJIEHUM,
(br3UUeCcKrX 3aKOHa Wi 3aKOHOMEPHOCTH;

peliaTh pacuéTHble 3ajauM B 1-2 [eUCTBUs, MCIIOMb3ys 3aKOHbI M
(dopmysibl, CBSI3bIBAIOLME (PU3MUECKHEe BeIWYMHBI: Ha OCHOBE aHa/v3a
yCJIOBUS 33/lauM 3alvChIBaTh KpaTKOe YC/I0BUe, MOACTABISITh (PU3rUecKue
BeJIMUMHbI B (DOPMYJIbI M TIDOBOJUTH PacyéTbl, HaXOJWUTb CIPaBOYHbIE
JlaHHbIe, HeOOXOJUMBIe /IJis pellleHus 3a/layu, OlleHUBaTh PealMCTUYHOCTh
TOTyUYeHHOU (PU3NUeCKOU Be/TMUUHBI;

pacrio3HaBaTh TPOOJIEMbI, KOTOpble MOJKHO pEeIIUTb TIPU  TTOMOIIH
(br3nUeCcKuX MeTOJ0B, B ONMCAHUM UCCIIe/JOBaHHsI BbIJe/sITh IIPOBepsieMoe
TIpe/INo/0KeHre (TUIoTe3y), pa3nyaTh U UHTePIPEeTUPOBAaTh MOTyUYeHHbIN
pe3y/ibTaT, HaXxOJuTh OIMMOKM B XOJle OIbITa, [e/IaTh BBIBOJBI IO €ro
pe3yJibTaTam;

TIPOBOIUTL  OMBITHI 10 HabOMoAeHU0 (U3NUeCKUX SIBJI€HHUN WU
(br3rMUeCcKUX CBOMCTB Tes: (hOpMyIMpOBaTh MPOBepsieMble MPeANo/I0KeHu s,
cobupaTh yCTaHOBKY U3 TIPe/JIOKeHHOT0 000PYZ0BaHUsl, 3alUChIBaTh XOF
orbITa U (OpMy/IMPOBATh BbIBO/bI;

BBITIOJIHATL TMpsIMble W3MEpPeHUs] pacCTOsIHWS, BpeMeHW, MacChl Tesa,
00béMa, CHIBI U TemIepaTrypbl C MCIO/Ab30BaHMEM aHaJOrOBBIX U



1[MbpoBLIX TIPUOOPOB, 3amUChIBaThL TI0Ka3aHWsA ITPUOOPOB C YUYETOM
3a/]JaHHOM abCOMFOTHOM MOTPEIIHOCTH U3MepeHuH;

TPOBO/IUTh UCCJIe/IOBaHUE 3aBUCUMOCTH OZJHOU (DU3NUeCKOU BeJIMUKHBI OT
JPyroii C WCIO/Mb30BaHUEM TIPSIMBbIX U3MepeHWH (3aBUCUMOCTU TyTU
PaBHOMEPHO [IBWXKYILEr0CsI TeJjla OT BpeMeHU JB)KeHUS TeJla, CUJTbl TPeHUsT
CKOJIb)KEHUsI OT Beca Teja, KayecTBa 0OpabOTKM MOBEPXHOCTeM Ten U
HEe3aBUCHMOCTU CWJIbl TPEeHHUsl OT IIOL[aZ COTIPUKOCHOBEHHS TeJl, CUJIbI
YIIPYTOCTH OT YJJIMHEHUs TIPY>XKUHBI, BbITAJKUBAaOIIel CU/bl OT 00BEMa
TIOTPY>KEHHOM UaCTH TeJjla U OT IJIOTHOCTH >KUJIKOCTH, €€ He3aBUCUMOCTH OT
TJIOTHOCTH Teja, OT TyOMHBI, HA KOTOPYIO TIOTPY>KeHO Teslo, YC/I0BUM
TJIaBaHUsl TeJsl, YC/IOBUM paBHOBeCHsi pbluara v O/I0KOB), yuacTBOBaThb B
TUIAHUPOBaHUM  yueOHOTO WCCie[oBaHUs, COOMpaTh YCTAaHOBKY W
BBITIOJIHATb W3MepeHUs, C/ieflysi MpeJ/IoKeHHOMY Ti1aHy, (UKCUPOBAaTh
pe3y/bTaTbl TMOTYYEHHOU 3aBUCUMOCTU (M3UUECKMX BeUYMH B BUJE
npe/i/IoyKeHHbIX Tabull U rpaduKoB, fefaTh BBIBOZBI IO pe3yJ/bTaTamM
WCC/IeJOBaHMUS;

TIPOBO/JIUTh KOCBEHHble U3MepeHusi (H3UUeCKuX BeJWYuH (TJIOTHOCTh
Bell[eCTBa )XUIKOCTU U TBEPZOTO Tesla, CKjia TPEHUSI CKOJTbXXeHUs], laB/ieHue
BO3/lyXa, BbITAJIKUBAIOIasi CW/a, JeUCTByIOlasi Ha TIOTPY)KEHHOe B
JKUJKOCTb  Tejo, KO3((MULIMEHT TI0/Ie3HOT0  JeWCTBUS  TMPOCTBIX
MeXaHU3MOB), C/eAys TpeJ/I0OKeHHOM WHCTPYKLMU: TIPU BbITIOJIHEHUU
M3MepeHu coOupaTh JKCMepUMeHTalbHYyl0 YCTAHOBKY U BBIUMC/ISATH
3HAUeHUe NCKOMOM BeJTMUMHBI;

cobsiroaTh MpaBu/ia TeXHUKU Ge3omacHoCTH 1ipu paboTe ¢ 1abopaTOpHBIM
obopyaoBaHHEM;

yKa3bIBaTh MPUHIUIMbI AeUCTBUsS TPUOOPOB M TEeXHUUECKUX YCTPOMCTB:
BeCbl, TEepMOMeETp, [AWHAMOMETp, COOOIarIIMecss CocyZbl, Oapometp,
pbIUar, MO/IB>KHBIN 1 HEMOABVKHBIN O/I0K, HAK/IOHHASI TI/IOCKOCTH;
XapaKTepu30BaTh TPUHIMIMBI  /eWCTBUS UW3yUeHHbIX TNpPUOOPOB U
TeXHUUYECKUX YCTPOMCTB C OIOPOM Ha MX OMNucCaHusg (B TOM 4uCJIe:
MOJIIMITHUKY, YCTPOWCTBO BOZOIPOBOJQA, THApPaBIWYeCKUil TIpecc,
MaHOMeTp, BbICOTOMep, TOPIIHEBOM HAacOC, apeoMeTp), UCTIO/b3Ysl 3HaHUS
0 CBOMCTBaxX (hM3UUECKUX SBJIEHUN U HeoOXoAnMble hu3nyecKre 3aKOHbI U
3aKOHOMEPHOCTY;

NPUBOJUTL  TNpUMepbl  (Haxo4uTh  MHGOpPMALMI0O O  MpUMepax)
MPAaKTUUeCKOTr0 HCIOJIb30BaHusl (M3UUeCKUX 3HAaHWUN B TOBCEJHEBHOMU
JKU3HM J171s1 00ecrieueHust 6e30rmacHOCTH TpH obpaltieHuu ¢ mpubopamu 1
TeXHUYECKUMH YCTPONCTBaMH, COXPaHeHUs 3/JOPOBbs U COO/TIOZIeHNsI HOpM
9K0JIOTHYECKOTO MOBeZIeHUsI B OKpY Kalollleil cpefie;



OCYIIeCTB/SATh OTOOp HWCTOUHWKOB uH(MopMaimu B HTepHeTe B
COOTBETCTBUM C 3aJJaHHBIM MTOUCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOLLUXCS
3HAHWW W TMNYTEM CpaBHEHHWs pPa3/MYHbIX WCTOYHUKOB BbIJEJSATH
MH(pOPMaLIMI0, KOTOpasi SIB/ISIeTCS TIPOTUBOPEUMBONM WM MOXKeT OBITh
HeJIOCTOBEPHOM;

WCTI0/Tb30BaTh TIPU BBITIOJIHEHWH yUeOHBIX 3a/lJaHuil Hay4YHO-TIOMY/ISIPHYIO
mTepaTypy (pU3MYeCcKOro CoZep>KaHus, ClipaBOYHbIe MaTepUasbl, peCypChbl
cetu VIHTepHeT, BafeTb TMpUEMaMH KOHCIIEKTUPDOBAaHUS TeKCTa,
nipeoOpa3oBaHys HHGOPMALIUK U3 OJHOW 3HAKOBOW CHUCTEMBI B IPYTYIO;
co3/laBaTb COOCTBeHHbIe KpaTKUe MUCbMeHHble W YCTHbIe COOOIeHUs Ha
OCHOBe 2—3 MCTOYHMKOB MH(pOpMaLUK (HU3UYECKOro CO/lepKaHus, B TOM
yucse MyOIMYHO JiesiaTh KpaTKue COO0IIeHNs 0 pe3yJibTaTax MPOeKTOB WUn
yueOHBIX HCC/Ie/JOBaHUM, TIPU 3TOM I'DAMOTHO HCITIOb30BaTh W3y4YeHHbIN
MOHSATUMHBIA anmnapaT Kypca (U3MKH, CONpPOBOXAATh BBICTYIJIEHHE
Tipe3eHTaLyen;

NpY  BBITIOJIHEHUH Y4yeOHBIX TIPOEKTOB W WCC/AeJOBaHUN pacripefiesisiTh
00513aHHOCTM B TPYIllie B COOTBETCTBUM C IIOCTaB/IEHHBIMU 3aZiauaMu,
C/leUTh 3a BbINIOJIHEHWEM TIUIaHa [eWCTBUM, aJeKBaTHO OLleHUBAaThb
CcOOCTBeHHBIM  BK/JIaZJ, B  JesTeJIbHOCTb  TpYMIbl,  BLICTPauUBaTh
KOMMYHHKaTUBHOE B3aMMO/IENCTBYE, YUNUTHIBAs MHEHHE OKPY KarOIIHX.

K koHIly oOyueHusi B 8 Ks1acce npemMeTHbIe pe3y/ibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXkKaTh C(hOPMHUPOBAHHOCTh ¥ 00YUaIOIUXCsl YMEHUA:

WCII0/Tb30BaTh TMOHSITHS: Macca U pa3Mepbl MOJIEKY/I, TEIJIOBOE [IB)KEHHE
aTOMOB Y MOJIEKY/I, arperaTHbleé COCTOSIHUS BellleCTBa, KpUCTA//IMYECKUE U
amop(Hble Tesa, HACHIIEHHbIM W HEHACHIIIeHHbIM Iap, B/IAXKHOCTb
BO3/lyXa, Temreparypa, BHYTPEHHsSl SHEPrus, TelJIOBOM [JBUTaTellb,
371eMeHTapHbIM 37IeKTPUUeCKUH 3apsii, 3IeKTpUUYecKoe 1oJie, MpOBOJHUKY U
[IA3/IEKTPUKY, TTIOCTOSTHHBIN 3JIEKTPUYECKUU TOK, MarHUTHOE T10JI€;
pa3nuuath siBjieHUs1 (TeryioBoe pacllIMpeHHe W CKaTue, Teriorepejaya,
TEIJI0BOe PAaBHOBECHE, CMauvMBaHWe, KalWIsIpDHbIE SIBJIEHUs], UCTIapeHUe,
KOH/IeHCal[usi, TUIaBJeHue, KpucTa/uu3auus (OTBepZieBaHUe), KUIeHue,
Terionepezaya (TeruIonpoBOJHOCTS, KOHBEKILIUSI, W3J/lyueHue),
3/IeKTpU3aliusi TeJl, B3aUMOZENCTBYE 3apsifioB, AEUCTBUS 3/IEKTPUUECKOTO
TOKa, KODOTKOe 3aMblKaHWe, B3auMO/IeiCTBUE MAarHUTOB, [IelCTBUE
MarHMTHOIO T0JIs1 Ha MPOBO/IHUK C TOKOM, 3/IeKTPOMAarHUTHasi UHAYKIUS)
M0 OINWCAHUK UX XapaKTepPHbIX CBOMCTB M Ha OCHOBE OIIBbITOB,
JIEMOHCTPUPYIOLIUX JJaHHOe (hr3UUecKoe sIBJIeHUE;

pacro3HaBaThb MpOsIBieHWE UW3yYeHHbIX (PU3NUYECKUX SBJIEHUM B
OKpY>Kaloll[eM Mupe, B TOM uucie (u3nMuyeckue SiBJIeHUs] B TPUPOJE:



TOBEDXHOCTHOE HaTsDKeHWe U KalWwUIspHble SIBJIeHUsSI B TIPUPOJE,
KpUCTa/ulbl B TIpupofe, u3nydyeHue ConHIla, 3aMep3aHue BOJOEMOB,
MopcKue 6pu3bl, 00pa3oBaHUe pOChl, TYMaHa, UHesl, CHera, 3/ieKTpuuecKre
siB/ieHUs1 B aTMocdepe, 3/eKTPUUeCTBO >KUBbIX OPraHU3MOB, MarHHUTHOE
roJie 3eMJ/iu, Aipeli( MoJir0COB, POJib MarHUTHOT'O MOJIs1 [/151 X)KU3HU Ha 3eMJie,
MOJIIPHOE CHsIHWe, TPA 3TOM [EepeBOJUTh MPAaKTUUeCKYH 3ajauy B
yueOHY0, BbIIeJIATh CYIIleCTBEHHbIe CBOMCTBa (MpH3HAKH) (H3UUEeCKUX
SIBJIEHUM;

OMUCHIBATh U3yUeHHbIe CBOMCTBA Tel U (PU3nUecKue siBJIeHUs], UCTIO0/b3Ys
(dur3nueckue BeMUUHbI (TemIiepaTypa, BHyTPEHHsISI SHeprusi, KOJMuecTBO
TeIJIOThI, yJenbHasi TeIJIOEMKOCTh BeLecTBa, Yy/ejbHas TervioTa
TUIaB/ieHus, y[leJibHasi TeIyioTa TapooOpa3oBaHusl, yje/ibHasi TerioTa
CropaHusi TOIUIMBA, KO3((UIIMEHT TMO0/e3HOro [euCTBUSL TerioBOU
MallMHbI, OTHOCUTE/IbHAsI BI&)KHOCTh BO3/1yXa, 3/IeKTPUUECKUU 3apsif], Cr/a
TOKa, S/IeKTPUYECKOe HalpsUKeHHe, COIpOTHB/IEHWE  TIPOBO/IHHKA,
y/leJIbHOe COTIPOTHBJIEHHE Bell[eCTBa, paboTa ¥ MOIIIHOCTb 3JIEKTPUUECKOT0
TOKa), TpU ONWCAHUMU TIPaBUJIBLHO TPAKTOBAaTh (PU3NUECKHUN CMBICI
WCTIO/Tb3yeMbIX Be/TMUrH, 0003HaueHUs U eZIMHULIbI (PU3UUeCKUX BeTUUMH,
HaxXoZUTb (DOpPMYJibl, CBSI3bIBAIOLME [aHHYHO (PU3NUYECKYH0 BEJIUYMHY C
JPYTUMU BeJUUMHAMM, CTPOMTh TIpadUKU M3yUYeHHBbIX 3aBUCHUMOCTEN
(bU3HMUeCKUX BeJIMUUH;

XapaKTepu30BaTb CBOWCTBA Tes, (U3UUecKue SBJEHUS] U TIPOLIeCCHI,
VICTI0J/Ib3YSl OCHOBHBIE TIOJIO)KEHUS] MOJIEKYJIIPHO-KMHETUYECKOM TeOpUH
CTPOEeHUsI BellleCTBa, MPUHLMIT CYMepHo3ULUU Tosield (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHeHUs 3aps/ia, 3aKkoH Oma Jijisi ydyacTKa Lieru, 3aKOH
Ixoynsi—JleHLa, 3aKOH COXpaHEeHUs1 SHEPIUH, TIPU 9TOM /laBaTh CJIOBECHYHO
(OpMy/IMPOBKY 3aKOHa M 3allMChIBaTh €0 MaTeMaTUueCKOoe BhIDa)KEHUE;
00BSICHATL (U3MUeCKUe TIPOLlecChl W CBOWMCTBA Tesl, B TOM UUC/Ie U B
KOHTEKCTe CUTyaluii NMPaKTUKOOPMEHTUPOBAHHOI'O XapaKTepa: BbISBJIATh
TIPUUMHHOC/Ie/ICTBEHHbIE CBSI3M, CTPOUTH 00bsiCHEHUe U3 1-2 morudecKux
11aroB C OMopod Ha 1-2 u3y4yeHHBIX CBOMCTBA (PU3WUECKUX SIBIEHUM,
(r3UUeCcKrX 3aKOHOB WA 3aKOHOMEPHOCTEW;

pelllaTb pacuéTHble 3aJauv B 2—3 [eWlCTBUS, MCIO0JIb3Ys 3aKOHbl U
dbopmyibl, CBsi3bIBalOIIME (DU3MUECKHe BEeJUUMHBI: Ha OCHOBE aHaau3a
yCJIOBUS 3a/lauyM 3alMChbiBaTh KPaTKOe YCJIOBHE, BBISB/ISATh HELOCTAaTOK
JNAHHBIX /i1 pelleHus 3a/laud, BbIOMpaTh 3aKOHBI U  (HOPMYJIBI,
HeoOXoJuMble [Jisi e€ pelleHus, TPOBOAWUTb PACUéThl W CpPaBHUBATh
MoJly4yeHHOe 3HaueHue (PU3NYecKor BeJTMUUHbI C U3BECTHBIMU JJaHHBIMU;



pacrio3HaBaTh TPOOJIEMbI, KOTOpble MOJKHO peIIUTb TIPU  TTOMOIIA
(Gr3MUeCcKuX MeTOJOB, WCIO/b3ysl OMNMCAHWE WCC/Ie[OBaHUsl, BbIAESATh
TpoBepsieMOe  TIPeJTIo/Io’KeHre, OLleHUBaTh TIPABWIBHOCTh TOPsJKa
TIPOBe/JIeHUsT UCCJIeJOBaHKs, /ie/laTh BbIBOJbI;

TIPOBOIUTh  OTBbITHI 1O HabOmoZeHuI0 (U3NUeCKUX SIBJI€HUN WU
(br3UUeCcKuX CBOWCTB TeJl (Kanu//IsipHbIe sIBJIeHUS], 3aBUCUMOCTD JJaB/IeHUs
BO3/lyXa OT ero 06béMa, TeMriepaTypbl, CKOPOCTH TIPOL[ecca OCThIBAHHUS U
HarpeBaHWsi TIPU W3/yUeHUM OT 1[BeTa H3Jyyvarolleid (Tmor/oiaroien)
TOBEPXHOCTH, CKOPOCTh MCMApeHUsi BOJIbl OT TeMrepaTypbl XXUAKOCTU U
MJiolaZy e€ TIOBEPXHOCTH, SJIeKTpU3alusi Tel U B3auMO/elCTBUe
3/IeKTPUUECKUX 3apsifioB, B3aWMO/IeliCTBHe TIOCTOSIHHBIX MAarHuToB,
BU3ya/M3aliusi MarHUTHBIX T0Jieli TIOCTOSIHHbIX MAarHWUTOB, JeNCTBUS
MarHuTHOTO MO/l Ha TPOBOJAHUK C TOKOM, CBOWCTBA 3/IeKTPOMAarHUra,
CBOMCTBA 3JIEKTPOJIBUraTesisi IOCTOSTHHOTO TOKa): (hOpMy/JMpOBaTh
TipoBepsieMble TPeANoI0XKeHUs, COOMpaTh YCTAaHOBKY W3 MpeJI0KeHHOT 0
000py/1I0BaHus, OMMCHIBATh X0/ OTbITa U (HOPMYIMPOBATh BHIBOABI;
BBITIOJ/IHATD TPsIMble U3MepeHusl TeMIlepaTypbl, OTHOCUTE/IbHON BIaXXKHOCTH
BO3/lyXa, CW/bl TOKA, HAIpsDKeHUsI C HCIOJIb30BaHWEM aHa/IOrOBbIX
npubOpPOB M JAaTUMKOB (DU3MUECKHX BeJWUMH, CPaBHMBATh pe3y/bTaThl
H3MepeHHH C yUETOM 3a/laHHOM abCOJTFOTHOU TTOTPEITHOCTH;

TIPOBO/IUThH UCC/Ie[JOBaHUE 3aBUCMMOCTU OJIHOW (PU3UUECKON BeJIMUMHBI OT
JPyrol C HCOOJIb30BaHHWEM MPSIMbIX  M3MepeHUM  (3aBUCHUMOCThb
COTIPOTHBJIEHUS] TIPOBOJHMKA OT €ro /yIMHBI, T/IOa/d TIOTIepeYHOro
CeueHus U yZe/IbHOTO COTIPOTHB/IEHUS BellleCTBa MPOBOJHUKA, CH/IbI TOKA,
WAyllero uepe3 TMPOBOAHUK, OT HalNpsOKeHUs] Ha TPOBO/IHUKe,
WCCeIoBaHUe TI0C/e[0BaTe/IbHOIO W Tapayle/lbHOTO  COeIMHeHUU
TIPOBOJHMKOB): TIAHMPOBAThb MCC/Ie[JOBaHUe, COOMpaTh YCTAHOBKY U
BBITIO/IHSTh W3MepeHUsl, C/efysl TpeJl0)KeHHOMY I1aHy, (PUKCUPOBaTh
pe3yJIbTaThl TIOJTyUeHHOW 3aBUCHMOCTHU B BU/ie TaO/uil U rpadMKOB, [ieaTh
BBIBO/IbI TI0 pe3yJ/ibTaTaM MCC/Ie/l0BaHus;

TIPOBO/IUThL KOCBEHHble U3MepeHUs (u3nueckux BenuuuH (ye/bHas
TEIUVIOEMKOCTh ~ BeIl[eCTBa, COTPOTHBJIEHWe TIPOBOJIHWKA, pabora u
MOII[HOCTb 3J/IEKTPUUECKOTO TOKa): TJIAHUPOBaTh H3MepeHUs, CoOupaThb
9KCIIepUMEHTaIbHYI0 YCTaHOBKY, C/lefys TNpeAJioKeHHOW WHCTPYKLUM, U
BBIUMC/IATH 3HaUeHe BeJIMUMHBI;

cobsiroaTh MpaBu/ia TeXHUKU Ge3omacHoCTH 1ipu paboTe ¢ 1abopaTOpHBIM
obopyaoBaHHEM;

XapaKTepu30BaTh TPUHLUIMBI  [eHCTBUSI MW3yUeHHbIX MpUOOPOB U
TeXHUYECKUX YCTPOKCTB C OMOPOM Ha UX OMMCaHUs (B TOM UMC/Ie: CUCTeMa



OTOTUIeHUS] JOMOB, TUTPOMETD, TapoBasi TypOrHa, amriepMeTp, BOJLTMET],
CUETUMK 3JIEKTPUUECKOW SHEePruu, 3/IeKTPOOCBeTUTe/IbHbIe MPUOOPHI,
HarpeBaTeJbHbIe 3/1IeKTporpubopsl  (TIpUMephl), 3/1IeKTpUUeCKUe
TIpelOXPaHUTe T, 3JIEKTPOMAarHuT, 3JIeKTPOBUIaTe b IOCTOSTHHOT'O TOKA),
WCTIO/b3ySl 3HAHUS O CBOMCTBax (M3UUECKUX SIBJIEHMM W HeoOXoJuMbie
(r3nuecKre 3aKOHOMEPHOCTY;

e pacro3HaBaTb MPOCTble TeXHWYECKHWEe YCTPOUCTBA W W3MEPUTEJ/IbHbIe
TIprOOPHI TI0 CXeMaM 1 CXeMaTHUUHBIM PUCYHKaM (JKHIKOCTHBIA TEpMOMETP,
TEePMOC, TICUXPOMETpD, TUTPOMETp, J[BUraTe/lb BHYTPEHHEro CropaHus,
3JIEKTPOCKOII, PEO0CTaT), COCTaB/SITh CXEeMbl 3JIEKTPUUYECKUX Lerned C
1ocJiejoBaTeIbHBIM U Mapasiie/IbHbIM COeZIMHEHUEM 37IEMEHTOB, pa3/invast
yC/I0BHBbIe 0003HaUeHUsI 37IEMEHTOB IEKTPUUECKUX LieTiel;

e TMPUBOJUTHL TipUMepbl  (HaxoAuTb WHGOPMALIMIO O  TpUMepax)
MPaKTUYECKOTO HCIO/b30BaHUsl (PU3NUECKUX 3HAaHUM B TOBCEJHEBHOU
)KU3HU 71 0becrieueHusi 6e30macHOCTH TIpU obOpailieHUu C ripubopamu 1
TeXHUUeCKUMU YCTPOMCTBAMH, COXPaHeHUs 3/J0POBbsI U COO/TIOIeHsI HOPM
9K0JIOTMUeCKOro MOoBe/leHUsI B OKpY Katolllei cpe/ie;

e OCYLIECTB/ISTh TIOMCK WH(pOpPMaUMd (PU3NUECKOrO COJEep)KaHUs B
MHTepHeTe, Ha OCHOBe UMEIOIIUXCSA 3HAaHUM W MYyTEM CpaBHEHUs
JIOTIOTHATE/TbHBIX NCTOUHMKOB BbIZIe/ISITh MH(OPMALIUIO, KOTOpasi SIB/SIeTCS
TIPOTUBOPEUNBOM WIK MOXKET OBITh HEIOCTOBEPHOM;

e KCIIO/Ib30BaTh MPH BHITIOJHEHUM YueOHbIX 3aZlaHU HayYHO-TIOMYJISPHYHO
mTepaTypy (pU3MYeCcKoro CoZep>KaHus, ClipaBOYHbIe MaTepUasbl, peCypChbl
cetu VIHTepHeT, B/afeTb NpUEMaMK KOHCIIEKTUDOBAHUSI  TEKCTa,
nipeoOpa3oBaHys HHGOPMALIUK U3 OJHOW 3HAKOBOW CHUCTEMBI B IPYTYIO;

e CO37@aBaTh COOCTBeHHbIe THCbMEeHHble W KpaTKWe YCTHbIe COO0OIeHUs,
000011ass  wHMOPMAIMI0O M3 HECKO/JbKHUX HWCTOUHUKOB (PU3UUECKOTO
cofiep>KaHHs, B TOM UHC/ie TMyOJUYHO TIPeJCTaB/SATh Pe3y/IbTaThl
TIPOEKTHOW WM UCC/Ie[j0BaTeIbCKOM [1eATeTbHOCTH, TIPU 3TOM T'DaMOTHO
WCIIO/b30BaTh U3yUeHHbIM TIOHATUMHBIM armapar Kypca (PU3MKH,
COMPOBOXK/IATh BBICTYTJIEHHE MTPe3eHTaLiel;

e TIPU BBLIMIOJIHEHUM YYeOHBIX TPOEKTOB W MCC/Ief0BaHUM (HH3UUeCKUX
TIPOL[ECCOB pacrpefiesiiTb 005S3aHHOCTU B TPYIIle B COOTBETCTBUM C
MOCTaB/eHHbIMU 3a/lauaMy, CJIe/IUTh 3a BBINOJTHEHUEM TJIaHa [IeMCTBUM U
KODpeKTHpOBaThb €ro, a/fieKBaTHO OLleHWBaTb COOCTBEHHBIM BK/a[ B
J1esITeJIbHOCTb TPYIIIbI, BLICTPaMBaTh KOMMYHUKAaTUBHOE B3aUMO/IeICTBHeE,
TIPOSIBJISISt TOTOBHOCTD pa3peliaTh KOH(MIUKTHI.

K koHIly oOyueHusi B 9 Kjiacce nipeMeTHbIe Pe3y/ibTaTbl HA 6a30BOM ypOBHE

JIOJDKHBI OTpaXkKaTb C(hOPMHPOBAHHOCTh Y 00YUaroLUXCsl yMEeHUA:



WCIO/b30BaTh TOHATUS: CUCTeMa OTCUéTa, MaTrepuaabHasg TOYKa,
TPAeKTOpHsl, OTHOCUTEIbHOCTb MeXaHWYeCKOro [BW)KeHUs, AeopMalys
(ynpyrasi, mjiacTAueckasi), TpeHHe, LIeHTPOCTPEMUTE/IbHOe YCKOpeHUe,
HEBECOMOCTh W Teperpy3Ku, IIeHTpP TsHKeCcTH, abCOMOTHO TBEp/Oe Tero,
L[eHTP TSDKeCTU TBEPAOTO Tejla, paBHOBeCHe, MeXaHUUeCcKre KojebaHus 1
BOJIHBI, 3BYK, MH()Pa3BYK U yJ/IbTPa3BYK, 3/IEKTPOMarHATHbIE BOJIHBI, IIIKasia
3/IEKTPOMarHUTHBIX BOJIH, CBeT, OJIM30PYKOCTh U [IJaTlbHO30PKOCTb,
CTIeKTPbI WCITyCKaHWS W TIOT/IoNeHus, anb(da, 6eTa- U raMma-u3/yueHus,
W30TOIbl, i/jepHasi SHePreTHKa;

pa3nuuarh siBjieHWs (paBHOMEDHOE M HepaBHOMEpHOe TMpPSIMOJIMHENHOe
JIBIDKeHHe, PaBHOYCKOpDEHHOe TIpSIMOJIMHelHOe [BMKeHHe, CBOOOJHOe
rajJieHye TeJjl, paBHOMEPHOe [IBM)KEHHE M0 OKPY>KHOCTH, B3aUMO/IelCTBUE
TeJl, peaKTUBHOe IBIDKeHUe, KoyiebaTe/lbHOe ABMKeHHe (3aTyxarolfue U
BBIHY K/IeHHbIe KoJiebaHUsI), pe30HaHC, BOJHOBOE JBIW)KeHHe, OTpa’KeHHe
3BYKa, MPSMOJIMHEMHOe paclipoCTpaHeHue, OTpakeHhe W TpeioMyIeHue
CBeTa, TI0JIHOe BHYTPeHHee OTPaKeHHe CBeTa, pa3jioxkeHre 0esioro cBeTa B
CIIeKTP U  CJIO)KeHWe CreKTpaJbHbIX LIBETOB, JUCIEpPCUs CBeTa,
eCTeCTBeHHasi PaJIMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEMYAaTOro CIeKTpa
W3/y4YeHHsl) 10 OMKUCAHUIO0 UX XapaKTePHbIX CBOMCTB U HAa OCHOBE OIIbITOB,
JIEMOHCTPHUPYIOLUX AaHHOe (HU3UYeCcKoe sSIBIEHUE;

pacrio3HaBaThb MpOsIB/ieHWe U3y4YeHHbIX (PU3NUECKUX SBJIEHUM B
OKpy)KaroljeM Mupe (B TOM u4uc/ie (PU3nMyeckde $sIBieHUsS B MpHUPO/e:
TIPU/IUBLI U OTJIMBBI, ABM>KeHHe iaHeT Co/IHeUHOW CUCTeMbl, peaKTUBHOE
[BIDKEHUE JKUBBIX OpraHW3MOB, BOCIPUSITUE 3BYKOB J>KMBOTHBIMU,
3eMJIeTpsSiICeHHe, CellCMMYecKue BOJIHbI, LIyHaMW, 9XO, I[BeTa TeJl,
OTITHYeCKHe sIBleHHsI B TIpUpoje, OHosiorThueckoe [eHCTBHE BUAWMOTO,
yAbTPa(MOJETOBOTO UM PEHTTeHOBCKOTO HW3/yYeHHW, eCTeCTBeHHbIN
PaZIMOAKTUBHBIM ()OH, KOCMUYECKWe JIyud, DaJIMOAKTHBHOE U3J/lydeHue
TIPUPOJHBIX MWHEpAsioB, [JeHCTBHe paJIM0aKTHUBHBIX W3/IyYeHUM Ha
OpraHusM 4eJjioBeKa), MPU 3TOM TepPeBOJUTH TPAaKTUUYECKYI0 3ajauy B
yueOHy0, BbIIeJIATh CYIIleCTBeHHbIe CBOMCTBa (MpH3HAKW) (hH3UUEeCKUX
SIBJIEHUM;

OMUCHIBATb U3yUeHHbIe CBOMCTBA Tel U (PU3HUUecKue siBJIeHUSs], UCTIO/b3Ys
¢u3nueckue Be/MUMHBbI (CpeJiHsIE M MrHOBEHHasi CKOPOCTb Teja MpHU
HepaBHOMEDHOM /[IBW)KEHWM, YCKOpeHUe, TiepeMellleHue, TyThb, YI/0Bast
CKOpPOCThb, CW/la TPEHUs, CWa YIPYroCTH, CWIa TSDKECTH, YCKOpEeHHe
cBOOO/IHOTO TIaZieHWs, BeC Tejla, WMIY/AbC Teja, HWMITYJIbC CHUIIbI,
MexaHhueckass paboTra M MOIHOCTb, TIOTeHI[Ma/JbHAs SHEpPrus Tea,
TOAHATOTO HaJl MOBEPXHOCTbIO 3eMJ/IM, TOTeHI[ha/IbHasi SHePrusi CXKaTou



TIPY’KHHBI, KHHeTUUYeCKasi IHeprus, MoIHasi MexaHudecKasi SHeprusi, epuo/
M yacToTa KosiebaHMi, [jiMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA TOHA,
CKOPOCTb CBeTa, T[OKa3aTeab IIPeJIOM/IEHUs] Cpe/ibl), MpPU OINWCaHUH
NPaBU/IBHO TPAKTOBaThb (PM3UUECKUM CMBIC] HCIIOIb3YEMBIX BeIUYUH,
0003HaueHUsI W eAWHMIIBI (PU3NUECKUX BEIUYWH, HaXOAWTh (HOPMYIIbI,
CBSI3bIBAIOLIME JAaHHYI0 (PU3MUYECKYIO BEJIMUMHY C JPYTMMH BeJIMUMHAMU,
CTPOUTH rpapuKy U3yUueHHbBIX 3aBUCUMOCTeN (hH3UUYeCKUX Be/INUKH;
XapaKTepu30BaTb CBOWCTBA Tes, (U3MYEeCKHe SBJEHUSI U TIPOLeCChl,
WCI0JIb3ysl 3aKOH COXpaHEeHWsl SHepryd, 3aKOH BCEMMPHOIO TSATOTEHUS,
TIPUHLMIT  CYTEpro3ULIMA  CUI, TIPUHLMI OTHOCUTeNnbHOCTU [anunes,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHWsl WMITY/IbCa, 3aKOHbI OTPaKeHWsl U
TIpeJIOM/IEHUS CBETa, 3aKOHbI COXPaHeHHUs 3apsiJ0BOr0 U MaCCOBOr0 YMCeT
TIpU sIIePHBIX DpeaklusX, MpU 3TOM [laBaThb CAOBECHYHO) (POPMYIUPOBKY
3aKOHA Y 3alMUChIBaTh €r0 MaTeMaTUUeCKOe BbIpaXKeHUE;

OOBSICHSTH (pU3MUEeCKHe TPOLeCChl M CBOWMCTBA Tel, B TOM 4YMC/e U B
KOHTEKCTe CUTyalui NMPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbISBJISATH
TIPUUMHHO-C/Ie/ICTBEHHBIE CBSI3H, CTPOUTH 00bsSICHeHHE 13 2—3 JTOTUUeCKUX
IIarOB C OINOPOM Ha 2—3 M3yuyeHHbIX CBOMCTBa (PU3NUECKUX SIBJIEHUM,
(r3nUeCcKrX 3aKOHOB WX 3aKOHOMEPHOCTEWN;

pelaTh paCYéTHbBIE 3a7jauM (OMUPArOIUeCs Ha CUCTeEMY U3 2—3 ypaBHEHUM),
WCII0J1b3Ysl 3aKOHBI U (JOPMYJIbl, CBsI3bIBatOIIMe (hH3UUeCKre BeJIMUMHbL: Ha
OCHOBe aHaJiv3a YCJIOBUS 3aZlaui 3alMChIBaTh KPaTKOe YC/I0BUE, BBISIB/STh
HeZloCTatoIle WU W30bITOUHbIE /JaHHbIe, BbIOMpPATh 3aKOHBI U (DOPMY/IbI,
HeoOXo[WMble [jisi  pellieHusi, TPOBOAUTb pacuéTbl U OLIEHUBATh
PeaylMCTUYHOCTh MOJYUeHHOT 0 3HaueHust (PU3NUecKoi BeTMUUHBI;
pacrio3HaBaTh TpOO/ieMbl, KOTOpble MOJKHO pelIdTb TIPU TTOMOLIU
(Y3UUeCKMX MeTOJOB, WCIO/b3ysl OMHCAHWE WCC/Ie[OBaHUs, BbIJESATh
TpoBepsieMOe  TIPeAIO/IOJKeHHe, OLleHWBaTh TPaBWIBHOCTb TMOPsJKA
TpOBe/IeHUs]  UCC/Ie/IoBaHusl, [Jle/laTb  BbIBOJbl, UWHTEpIIPETUPOBATh
pe3yJibTaThl HAabJIIOJeHUI U OTIBITOB,

MPOBOJUTL OMbITHI 1O HaOMOAeHUI0 (U3NUeCKUX SIBJIEHUN WU
(r3nUeCcKuX CBOWCTB Tes (M3yueHue BTOPOro 3akoHa HbrOTOHa, 3aKOHa
COXpaHeHHs1 SHEepruM, 3aBHUCUMOCTh Tiepruofia KosjebaHui TPY>XMHHOTO
MasiTHUKa OT MacChl Tpy3a U )KECTKOCTU MPY>XUHBbI U HE3aBUCUMOCTb OT
aMIIUTY/IbI MasbIx Kojie0aHWM, TIPSIMOJIMHeHOe pacripoCcTpaHeHHe CBeTa,
passiokeHue 6esioro cBeta B CIEKTP, W3yueHHe CBOWCTB U300pakeHHs B
TJIOCKOM 3epKajie W CBOWCTB M300pakeHUsi TipegMeTa B cobOwuparoiieit
nvH3e, Hab/roZieHWe CIVIOLIHBIX W JIMHeMuaThIX CTIeKTPOB HW3/yueHus):
CaMOCTOSITeJILHO ~ COOMpaTh yCTaHOBKY U3 HW30bITOYHOro Habopa



000py/I0BaHus, OMUCHIBATh X0/ OTbITA U €T0 pPe3y/IbTaThl, OPMYIUPOBAThH
BBIBO/IbI;

TIPOBO/IUTh MPU HEOOXOAWMOCTH CEepHI0 TIPIMBIX M3MepeHHH, Ooripeesisis
CpefHee 3HaueHWe U3MepsieMOW BeJWurHbl ((POKYyCHOe PpacCTOsiHHe
cobuparorjeli HUH3bI), 0OOCHOBBIBATH BBIOOp cIocoba HW3MepeHust
(u3MepuTEIBHOTO TTPHOOPa);

MPOBOJIUTh UCC/IelIOBaHMEe 3aBUCMMOCTeld (DU3MUYeCKUX BeJUUHMH C
WCII0/Ib30BaHKeM MPSIMbIX U3MepeHul (3aBUCUMOCTb ITyTU OT BpeMeHU TpU
PAaBHOYCKOPEHHOM [IBIDKeHWM 0e3 HauanbHOW CKOPOCTH, Tepuoja
KosebaHMiI MaTeMaTH4eCKOro MasiTHMKa OT [/JIMHbI HUTH, 3aBUCUMOCTHU
yrjia OTpakeHUsl CBeTa OT yrja MaZileHus U yrja MNpejioMJIeHUsl OT yIJia
najieHus): TJIAHUPOBaThb UCC/iefloBaHUe, CaMOCTOSITe/TbHO —COOUpaTh
yCTaHOBKY, (UKcHMpOBaTh pe3y/bTaTbl TOJIydeHHOW 3aBUCUMOCTU
bu3nueckux BeMUMH B BHje Tabmuil U rpadMKOB, Jie/aTh BBIBOABI TI0
pe3yJsbTaTaM UCC/Ie[J0OBaHuS;

TIPOBO/IUTh KOCBEHHble H3MepeHUs (U3UUeCKUX BeJUYUH (CpeHss
CKOPOCTb M YCKOpeHUe TeJia IPU PaBHOYCKOPEHHOM /IBU)KEHUU, YCKOPeHue
cBOOOIHOTO TMajleHusi, KECTKOCTb TIPYXKWHBI, KO3(h(ULIMeHT TpeHUs
CKOJIb)KEHUs, MeXaHuuecKass paboTa U MOIIHOCTb, 4YaCTOTa U TepUO[,
KomebaHWT MaTeMaTH4yecKoro W TPY>KWUHHOTO MAasiITHUKOB, ONTHYEeCKast
cwia cobuparoiljeli JIMH3bI, PAJUOAKTUBHBIA (OH): TIAHUPOBATh
n3MepeHUs, CobUpaTh SKCIIepUMEHTa/IbHYH0 YCTAHOBKY U BBITIOJIHSTh
W3MepeHus, CJieflysl Tpe//IO’KeHHONM WHCTPYKIMM, BBIUMC/ISATH 3HaueHue
BeJIMUMHbBI U aHAJTU3UPOBATh TOTyUeHHbIe pe3y/bTaThl C YUETOM 3alaHHOM
MOrPeIIHOCTA U3MePeHUH;

cobJtro1aTh TIpaBU/ia TEXHUKW 0€301acHOCTH Ipy paboTe ¢ 1abopaToOpHBIM
obopyoBaHuEM;

pa3uuaTh OCHOBHbIE TIPHM3HAKKW M3YyUYeHHbIX (U3UUECKUX MOJeei:
MaTepuanbHas TOUKa, abCO/IOTHO TBEpZOE Ten0, TOUEUHBbIM HCTOUYHHUK
CBeTa, Jiy4, TOHKasi JIMH3a, TJlaHeTapHasi MO/ieJib aTOMa, HyK/IOHHasi MOZeJTb
aTOMHOTO $/1pa;

XapaKTepU30BaTh TPUHIMIBI  JIeWCTBUS UW3yUYeHHBIX TNPUOOPOB U
TeXHUYECKUX YCTPOWCTB C OMOPOM HAa KX OMUCaHUS (B TOM YMCIIE:
CIUAOMEeTp, [aTUMKW TI0JIO)KEHUs], PACCTOSIHUS W YCKODEHUs, pakeTa,
5XO/I0T, OUKH, [IepUCKOI, (¢oToarnmapaT, ONTAYECKHe CBETOBOJbI,
CIeKTPOCKOM, [I03UMeTp, KaMepa BuibCOHa), WCMOMB3ys 3HaHUSA O
CBOMCTBaX (PU3MUECKMX sBAeHUA ¥ HeoOxogumble (HU3NUECKHe
3aKOHOMEPHOCTY;



WCIT0/Tb30BaTh CXeMbl U CXeMaTUUHbIe PUCYHKU U3YUEHHBIX TeXHUUYeCKUX
YCTPOMCTB, U3MePUTETbHBIX PUOOPOB U TEXHOJIOTMYECKUX TIPOLIECCOB TIPU
pellieHUrd  y4eOHO-TIPaKTUUeCKHUX  3aflayu, OINTHYeCKWe CXeMbl [IJist
MOCTpOeHUsi H300pakeHHH B MJIOCKOM 3epKasie U cobupatoliieii TMH3e;
NPUBOJUTL  TMpUMephl  (HaXOJWTh  WHGPOPMAILMI0 O  TpUMepax)
MPaKTHUECKOT0 WCIO/b30BaHus (PU3WYeCKUX 3HaHWN B TIOBCEIHEBHOM
)KU3HU Zij1 0becrieueHusi 6e30macHOCTH TIpU obOpaitieHuu C ripubopamu 1
TeXHUUeCKUMU YCTPOMCTBAMH, COXPaHeHUs 3/J0POBbsI U COO/TIOIeHsI HOPM
5KOJIOTUYeCKOT0 TIOBeZIeHUs B OKPY>KaroIlel cpefe;

OCYIIEeCTBIATh TMOUCK WH(OpMaryi (QU3NUECKOrO CO/iepXKaHUsl B
HTepHeTe, CaMOCTOSITeNTbHO (POPMY/UPYs TIOMCKOBBIM 3ampoC, HaXO[UTh
MyTH OTpeJiesieHusi JOCTOBEePHOCTH TMOTyUeHHOW MH(OPMAaLMK Ha OCHOBE
VMEOIINXCS] 3HAaHUU U [IOTIOJTHUTE/TbHBIX UCTOUHUKOB;

WCII0/Tb30BaTh TIPY BBITIOJTHEHUH Y4eOHBbIX 3aZlaHui HayuYHO-TIOMYJISIPHYTO
nuTeparypy GU3NUecKoro Ccofiep>KaHusi, CIpaBOYHbIe MaTepHasibl, PeCypChI
cetn VIHTepHeT, BajeTb TNpPUEMAMU KOHCIIEKTUPOBAHUS TEKCTa,
nipeoOpa3oBaHus UHGOPMALIMK U3 OJJHOM 3HAKOBOW CUCTEMBI B AIPYTYIO;
COo3/1aBaTh COOCTBEHHbIE MUCbMEHHbIE U yCTHBIE COOOIeHWs Ha OCHOBE
MHpOPMALIMKM U3 HECKOJbKUX WMCTOUHUKOB (DU3UUECKOTO COZepXKaHus,
yO/IMYHO TIPe/ICTaB/ISATh Pe3yJbTaThl IPOEKTHON W/ UCC/Ie[0BaTe/IbCKOM
JesTeJIbHOCTH, TIPU 3TOM TPaMOTHO WCTO/b30BaTb  W3y4YeHHBIN
TIOHSITUMHBIN armapaT W3ydyaeMoro pasjesnia (U3WKU U COMPOBOXKAATh
BBICTyIJIEHWE TIpe3eHTal[iel C yduéToM O0COOeHHOCTel ayauTOpyun
CBEPCTHUKOB.



TEMATHNYECKOE IVNTAHUPOBAHUE

7 KJITIACC
KonnuecTBo uacoB J/IeKTPOHHBbIEe
No HanMeHoBaHMe pa3/ie/ioB U TeM (udpposBbie)
KoHTpO/IbHBI IIpakTHyeckue
n/n NporpaMMmsbI Bcero oOpa3oBaTe/bHBIE
e paboTsI padoThI
pecypchbl

Pa3zpen 1. @usuka U eé po/ib B I03HAHUHU OKPY’KAKOLero Mupa

1.1 ®u3MKa - HayKa O IIPUpO/e 2 Bubmioreka LOK
' y PHPOA https://m.edsoo.ru/7f416194
bubmoreka LIOK
1.2 o 2 1
o https://m.edsoo.ru/7f416194
N bubmoteka LIOK
1.3 E 2 1
CTeCTBeHHOHAYUHbIH METO/I TT03HaHUs e o i16104
Wtoro 1o paszeny 6

Pa3pen 2. IlepBoHavaibHbIe CBe/JeHUsA 0 CTPOEHUH BellecTBa

2.1 CrtpoeHue BeljecTBa 1 Bubmorexa [JOK
' P a https://m.edsoo.ru/7f416194
29 [IBv>KeHMe 1 B3aMMOJeUCTBUE YaCTHUL] 9 1 bubmoteka LIOK
' BeIeCTBa https://m.edsoo.ru/7f416194
bubmoreka IIOK
2.3 A 2
TPETATHBIE COCTORHIA BEEcTBa https://m.edsoo.ru/7f416194
Wtoro no pa3peny 5
Pazpgen 3. /IBim>keHne U B3auMO/leHCTBHE TeJl
bubnmroreka LJOK
3.1 Me eckoe eHue 3
XAFIHECKOE ABIDKEHH 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

bubmoreka LJOK

3.2 Mreprys, Macea, II0THOCTS 4 1 https://m.edsoo.ru/7f416194
3.3 Cuna. Bugel cun 14 2 Bubmorexa [IOK
https://m.edsoo.ru/7f416194
Wtoro no paspeny 21
Pa3pgen 4. /laB/ieHHue TBEPBIX TeJI, )KUAKOCTEH M ra30B
41 [asnenue. Ilepejaua faBieHus TBEPAbIMU 3 bubmmoreka IIOK
' TeJlaMU, )XUIKOCTIMU U TrazamMu https://m.edsoo.ru/7f416194
bubnuoreka IIOK
4.2 HlaBrere KUAKOCTH > https://m.edsoo.ru/7f416194
bubmoreka LJOK
4.3 ATmoChepHOe AaB/erHe 6 https://m.edsoo.ru/7f416194
44 [eiicTBUe XUAKOCTHU Y ra3a Ha IOrpy>kéHHoe 7 3 bubnuoreka IIOK
' B HUX TeJI0 https://m.edsoo.ru/7f416194
Wroro nio pasgeny 21
Pa3pen 5. PaGoTa 1 MOIHOCTh. JHeprust
bubmoreka IIOK
Nl P 1
> abota 1 mompHOCTS 3 https://m.edsoo.ru/7f416194
bubnuoreka IIOK
>2 Hpocrbie MeXaHH3MbI > 1 https://m.edsoo.ru/7f416194
5.3 MexaHnuecKkasi SHeprus 4 1 bubmorexa [JOK
https://m.edsoo.ru/7f416194
Wtoro no pazgeny 12
Pe3epBHOe Bpemsi 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 12



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

8 KV/IACC

KosinuecTBo yacos J/1IeKTPOHHbIE
HaumMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/m KontpoabHsblie | TIpakTHueckue
NMPOrpamMMbl Bcero oOpa3oBare/bHbIE
paboThI pabdoThI
pecypchbl
Pazgen 1. TensioBbie AB/IeHUA
1.1 CTpoeHye 1 CBOWCTBA BelllecTBa 7 Bubmiotexa OK
https://m.edsoo.ru/7f4181ce
bubmmoreka IIOK
1.2 T 21 1
CTIOBBIE MPOLECCRt > https://m.edsoo.ru/7f4181ce
Wtoro no pa3peny 28
Pa3zpen 2. DnekTpuuyeckue U MarHUTHbIE SIBJICHUSA
21 JnekTpuyeckKue 3aps/bl. 3apsykKeHHble Tesia 7 1 Bbubmoreka IIOK
' U UX B3aMMO/IeHCTBUE https://m.edsoo.ru/7f4181ce
2.2 [ToCTOsIHHBIN 3/1IEKTPUYECKUU TOK 20 2 7 Bubmiorexa OK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHble gB/IeHUS 6 1 1.5 Bubmiorexa OK
https://m.edsoo.ru/7f4181ce
bubmmoreka IIOK
24 4
IeKTPOMATHHTHAS HHAYKIHA https://m.edsoo.ru/7f4181ce
Wtoro no pa3peny 37
Pe3epBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5



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

9 KV/IACC

KomuecTBo yacoB JJIEKTPOHHBIE
HaumMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/m KontpoabHsblie | TIpakTHueckue
NporpamMMsbI Bcero oOpa3oBare/bHbIE
paboThI pabdoThI
pecypchl
Pa3zpgen 1. MexaHnueckue siBJIeHHUA
11 MexaHHUuecKoe JBMKeHHe U CTIOCOObI ero 10 1 bubnumoreka LIOK
' OINMCaHUA https://m.edsoo.ru/7f41a4a6
. bubnumoreka LIOK
1.2 B3aumogeiicTBre Ten 20 1 3 1
https://m.edsoo.ru/7f41a4a6
bubmmoreka LIOK
1.3 3aKOHbI COXpaHeHUs 10 3 4
https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 40
Pa3pen 2. MexaHnueckue Ko/1e0aHHUA U BOJTHBI
bubmmoreka LIOK
2.1 MexaHnueckue KoeOaHUs 7 3 4
https://m.edsoo.ru/7f41a4a6
bubmmoreka LIOK
2.2 MexaHuyeckue BOJIHbL. 3BYK 8 1 3 4
https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 15
Paspen 3. DjleKTpOMarHMTHOe I10/1e U 3/IeKTPOMarHuTHbIE BOJIHbBI
31 OeKTPOMarHUTHOe TI0JIe U 6 ) bubmmoreka IIOK
' 3JIBKTPOMAarHUTHbIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Wtoro mno pa3zeny 6

Pa3znen 4. CBeTOBBIE SAIB/ICHUS



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

4.1 3aKOHbI pPacrpoCTpaHeHus CBeTa 6 2 Bubmmorexa TIOK
' pacrpoctp https://m.edsoo.ru/7f41a4a6
4.2 JIvH3BI ¥ ONITHYECKHe TIPUOOPHI 6 3 Bubmiorexa OK
https://m.edsoo.ru/7f41a4a6
bubmmoreka LIOK
4.3 Pa3zno)xeHre 6esoro cBeta B CITEKTP 3 2 hitps://m.edsoo.ru/7f41ada6
Wtoro no pa3peny 15
Pa3pgen 5. KBaHTOoBBIe siB/IeHUS
5.1 HMcrniyckanue U MOIJIOLeHre CBeTa aTOMOM 4 1 Bubmiorexa OK
https://m.edsoo.ru/7f41a4a6
bubmmoreka LIOK
52 (CTpoerHe aTOMHOTO 7/ipa 6 1 https://m.edsoo.ru/7f41a4a6
bubmmoreka IIOK
5.3 AnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Wroro no pa3peny 17
Pa3pen 6. IToBTOpUTETHHO-00001AI0LHIT MOY/TH
6.1 [ToBTOpEHME 1 000OIIEHHE CO/IEPIKAHUST 9 9 bubmmoreka LIOK
’ Kypca Gpu3uKu 3a 7-9 Kmacc https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 9
OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 102 27



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




ITIOYPOYHOE IVIAHNPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KosmmyecTBo uacoB

Bcero

KoHTpo/ibHEBIE
pPaboThI

IIpakTHyeckue
padoThI

Jara
HU3yUYeHHU
b

JJ/IeKTPOHHbIE

uudpoBbie
o0pa3oBarTe/IbHbIE

pecypchbl

®u3rKa — HaykKa O IpUpo/e.
Asnenus npupogel. Pusnyeckue
SIBJIeHUSI

MexaHuueckue, TeIIOBbIe,
3/1eKTpUUeCKHe, MarHUTHBIE,
CBeTOBbIe, 3BYKOBbIE SIBJIEHUS

du3nyeckre BeTMYUHBI U UX
n3MepeHre

Ypok-uccienosanue "3mepenue
TeMIlepaTypbl [PY ITOMOLLIU
JKAJKOCTHOI'O TepMOMeTpa 1
JlaTyvKa TeMreparypsl”

Kak ¢u3uka u ipyrve ecTeCTBeHHbIE
HayKU U3y4aroT MPUPOJY.
EcTecTBeHHOHayYHBIN METO/I
no3HaHus1. Ornvcanue HU3NYeCKUX
sIBJIEHUM C TTIOMOILIbIO MO/iesiei

bubmoteka LIOK
https://m.edsoo.ru/ff09f72a

Ypok-uccienosanue "lIpoBepka
TUIIOTe3bl: Ja/JbHOCTb 110J16Ta
LIapyKa, MYLLeHHOT 0
TOPU30HTA/ILHO, TeM O0JIbIIle, YeM



https://m.edsoo.ru/ff09f72a

Gosblile BICOTA MycKa"

Ctpoenue BerjectBa. OIbITHI,

bubmmoreka IIOK

7 OKa3sbIBaroll[e TUCKPEeTHOe
A HHe AHCKD https://m.edsoo.ru/ff09fe0a
CTpOeHMe BelllecTBa
8 [IBr>KeHVe yaCTUL] BelecTBa Bubmaorexa [JOK
1 Be https://m.edsoo.ru/ff0a013e
Ypok-uccnenosanue «OIbITHI 10
9 HabJII0/IeHNI0 TeTIOBOTO
pacllpeHus Ta30B»
10 ArperaTtHble COCTOSIHUS BellleCTBa
B3auMocCBs3b MeXy CBOMCTBaMHU
BelLleCTB B Pa3HbIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmmoreka LIOK
aTOMHOMO/I€KY/IAPHBIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
OcobeHHOCTH arperaTHbIX
COCTOSIHUU BOJIbI
MexaHHuUeCKoe JBH)KEHHUeE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE Bubmmorexa TTOK
P P P https://m.edsoo.ru/ff0a05c6
JIBIDKEHUe
bubmioTeka LIOK
13 CxkopocTtb. EAUHULIBI CKOPOCTH
P AHEHG P https://m.edsoo.ru/ff0a079c
14 PacueT nmyT ¥ BpeMeHM [BU>KEHUST Bubmorexa TTOK
yr P A https://m.edsoo.ru/ff0a0aed
WHuepuys. 3aKOH MHepLIUU.
P N PH bubmoTeka LIOK
15 BsaumopencTBue Tesl Kak IpuyrHa
https://m.edsoo.ru/ff0a0c10
HM3MeHeHUs1 CKOPOCTU [IBUKEHHS TeJl
16 ITnotHOCTH BemjecTBa. Pacuet Macchl Bbubuoreka LIOK

1 00BbeMa Tesia 110 ero MIOTHOCTH

https://m.edsoo.ru/ff0a0fee



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff09fe0a

JlaboparopHasi pabota

17 «OnpeieneHue MIOTHOCTU TBEP/IOTO
Te/1a»
18 Peluienue 3azau ro teme bubmoreka IIOK
"[1noTHOCTE BelecTBa" https://m.edsoo.ru/ff0al123c
Cuiia KaK XxapakTepuCcThKa
19 B3auMozencTsus ten. Cuna
YIPYrocTy. 3akoH I'yka
JIaboparopHas pabota «/3yuenue
20 3aBUCUMOCTH pPacTsDKeHHs
(mecdopmariiyin) Ipy>KUHBI OT
TIPUJIO’KEHHOU CHJIBI»
21 Asnenue tarorenusi. Cumna TsHKECTH
Cesi3b Me CUJION TSDKeCTH U
22 Maccou T:;ilyBec Tesa. PelieHue bubmorexa [JOK
e ' ., https://m.edsoo.ru/ff0a1778
3a7ia4 110 Teme "Cuia TsHKeCTU
Cusia TsDKeCTH Ha APYTUX TilaHeTax.
23 ®du3rueckre XapakTepruCTUKU Brbmorexa [JOK
p p https://m.edsoo.ru/ff0al1502
TJlaHeT
bubmmoreka IIOK
24 N3mepenue cui. [InHamMmomMeT
P A P https://m.edsoo.ru/ff0al8cc
bubmoreka LJOK
25 Bec Tena. HeBecomocTh
https://m.edsoo.ru/ff0al1778
CrioxxeHue IBYX CHJI, HarlpaB/lIeHHbIX
26 T10 O/THOM MpsSIMOM bubmorexa [JOK
a . P ) https://m.edsoo.ru/ff0ala70
PaBHOzeMCTBYyOLIas CUIT
57 Perienue 3ajjau o Teme

"PaBHozelcTBYy OIS CU"



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a123c

28

TpeHue CKOMb)XKeHUs U TpeHUe
nokosi. TpeHue B mpupojie U
TeXHUKe

bubnuoreka IIOK
https://m.edsoo.ru/ff0alb9c

29

JlaboparopHasi pabota «/3yueHue
3aBUCUMOCTH CHJIbI TPEHUS
CKOJIBKEHUS OT CUJIbI IaBJIEHUs U
XapaKTepa COMPHUKaCaIOIIUXCsl
TIOBEPXHOCTEeM»

bubmmoreka IIOK
https://m.edsoo.ru/ff0alcc8

30

PelieHue 3a/jau Ha ornpe/iesieHue
PaBHO/|ENCTBYIOLLIEN CHITbI

31

Perienue 3azau 1o temam: «Bec
Tesa», «I'paduueckoe n3obpakeHue
cun», «Cumbl»,
«PaBHO/IeHICTBYOIIIAsE CUIT»

bubmoTeka LIOK
https://m.edsoo.ru/ff0alde0

32

KoHTpospHast paboTa o Temam:
«MexaHuueckoe IBUKeHHe»,
«Macca, JI0OTHOCTb», «Bec Tena»,
«['padnueckoe n300pa>keHUe CUT»,
«Cusp»

33

Naenernie. Criocobbl yMeHbIIIeHUsT U
yBeJIMUeHUs /1aB/IeHUs

bu6mioTeka 1IOK
https://m.edsoo.ru/ff0a20a6

34

[aBneHue rasza. 3aBUCUMOCTb
JlaB/IeHUs ra3a oT 00bEMa,
TeMIiepaTypbl

bubmioTeka [IOK
https://m.edsoo.ru/ff0a2376

35

[Tepenaua gaBaeHus: TBEPABIMU
TeJlaMM, >KUIKOCTSIMHM U Ta3aMH.
3akoH Ilackana

bubnmoreka IIOK
https://m.edsoo.ru/ff0a25b0

36

[aBieHne B )KUJKOCTU U rase,

bubmoreka IIOK



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1b9c

BbBI3BAHHOE I,qel‘/JICTBI/I(EM CHUJIbI
TSOKeCTH

https://m.edsoo.ru/ff0a2718

37 Perenvie 3azjau no teMe «/laBieHue bubmoteka LIOK
B >KHMJKOCTH U ra3e. 3akoH [lackamns» https://m.edsoo.ru/ff0a2826
bubmoreka IIOK
38 CooO0rmiarormecs: Cocy /bl
Harorh YA https://m.edsoo.ru/ff0a2970
39 'uapaBIMyecKuii rpecc bubmotexa OK
AP P https://m.edsoo.ru/ff0a3136
40 ManomeTpsl. [TopiiHeBoM
JKUJKOCTHBIM HacoC
ATtmocdepa 3emnu. ITprunHEI
CylLleCTBOBaHMS BO3YILIHOM
41 OBGI?JIO‘JKI/I 3emmn 3;:3};/1CI/IMOCTL bubmorexa OK
) https://m.edsoo.ru/ff0a2b5a
aTMOC(hepHOro /1aB/ieHUsi OT BbICOTHI
HaJ| ypPOBHEM MODSI
4 Bec Bo3ayxa. ATMocdepHoe bubmoreka IIOK
JaBjieHue https://m.edsoo.ru/ff0a2b5a
43 V3mepeHue aTMOC(hepHOTo Bubmioreka IIOK
JasjieHus. OnbiT Toppuuesnm https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(epHOro
44 aBJIeHUs OT BBICOTHI Ha, OBHEM Bubmiorexa LIOK
4 A yP https://m.edsoo.ru/ff0a2fc4
MOops
45 bapometp-anepouj. ATMocgepHoe bubmoreka IIOK
[aBjieHre Ha Pa3/IMUHbIX BbICOTaX https://m.edsoo.ru/ff0a2fc4
46 Perienue 3ajjau o teme
"ATMocgepHoe fjaBieHue"
47 elicTBHe )XUAKOCTH U rasa Ha bubmoteka LIOK

TMOrpy>kK€HHO€ B HUX TEJIO0.

https://m.edsoo.ru/ff0a3276
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https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2970
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ApXHMe,[[OBa CuJ/ia

JlabopatopHasi paboTa
«OrpesiesieHe BbITaJKUBAIOLEN

bubmoreka IIOK

48 . .
CUJIBI, IEUCTBYIOLL[eU Ha TeJIo, https://m.edsoo.ru/ff0a33fc
TOTrpy>KeHHOE B JKUJKOCTb»
JlabopatopHasi paboTa 110 Teme
«/ccnenoBaHue 3aBUCMMOCTH Beca
. bubmmoreka IIOK
49 Tesia B BOZIe OT 00bEMa
. https://m.edsoo.ru/ff0a3514
MOTrPY>KeHHOU B »KUJKOCTb YaCTH
Tesa»
50 [1naBanue Ten Bubmiorexa IOK
https://m.edsoo.ru/ff0a3a96
JlabopatopHasi paboTa
"KoHcTpyupoBaH1e apeoMeTpa Uin
51 KOHCTPYUPOBaHUe JIOAKU U
oripefiejieHue eé
rpy30MH0AbEMHOCTH"
Permienue 3amau o TemMaM:
59 «[1naBanue cyzos.. Bubmuoteka IIOK
Bo3spgyxorsiaBanue», «/laBneHuve https://m.edsoo.ru/ff0a3654
TBepAbIX TeJ, )KUAKOCTeN U ra30B»
53 MexaHuueckasi paboTta Brbmiorea LOK
https://m.edsoo.ru/ff0a3f82
54 MoruHocTh. EAUHULIBI MOLLTHOCTH Bubmaorexa [JOK
https://m.edsoo.ru/ff0a3f82
Ypok-uccnenoBanue "Pacuét
55 MOILIHOCTH, Pa3BMBaeMoOU Mpu

roAbEMe 110 JieCcTHULle"



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a33fc

56

ITIpocTbie MexaHU3MBI. Phivar.
PaBHOBecue cu Ha pbluare

57

KoHTpospHast paboTa 1o Teme
«/laBneHue TBepAbIX Te,
JKUJKOCTe! 1 Ta3oB» /
Bcepoccuiickasi poBepoyHast
pabota

58

Pe3epBHbIi ypok. Pabora c
TeKCTaMH 10 TeMe «/laByieHue
TBEPABIX TeJ, )KUJKOCTeN U ra3oB» /
Bcepoccuiickas mpoBepouHast
pabora

bubmoteka LIOK
https://m.edsoo.ru/ff0a4ffe

59

PbIuaru B TeXHUKe, ObITY M TIPUPO/IE.

JlabopatopHasi paboTa
«VccnenoBanve ycioBUM
paBHOBECHSI pbIUara»

0.5

bubmoTeka IIOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3amau o teme «Y C/IOBUS
paBHOBeCHs pblyara»

BbubmoTeka [IOK
https://m.edsoo.ru/ff0a48a6

61

KosdduimeHT nosie3Horo JelcTBUs
MexaHu3Ma. JlaboparopHasi paborta
«M3mepenue KII/] Hak/IOHHOM
TJIOCKOCTH»

0.5

62

Perienuie 3a1au o tTeme "Pabora,
MOILLIHOCTb, KITI"

bubnmoreka IIOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnuecKast SHeprus.
Kunetnueckas u IoTeHLra/JIbHas
SHeprus

bubmoteka LIOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHeHUs] MeXaHUUeCKOU

bubmoreka IIOK



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a4ffe

SHEpruu

https://m.edsoo.ru/ff0a4360

65

Y PpOK-3KCIIepuMeHT 10 Teme
"OKCcrepuMeHTalbHOe Orpejie/ieHre
M3MeHeHUs KUHeTUUeCKOU U
MOTeHL[MaTbHOW Hepruu Npu
CKaTbIBAHUU TeJla TI0 HAKJIOHHOMN
TUIOCKOCTH"

66

KoHTpospHast paboTa 1o Teme
«PaboTa ¥ MOIIHOCTb. DHEPrHsi»

67

Pe3epBHbIil ypok. Pabora c
TeKCTaMH 110 Teme "MexaHuueckoe
JBUKeHue"

BubmoTeka IIOK
https://m.edsoo.ru/ff0adee6

68

Pe3epBHbIil ypok. Pabora c
TekcTam 1o Teme "Pabora.
Mo1uHocTb. OHeprus"

OBLIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68

12



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

8 KV/IACC

Ko/muecTBo yacos I JJIeKTPOHHBbIE
ara
No uudpoBbie
Tema ypoka KonTposibnbie | IlpakTnueckue | H3y4YeHH
n/n Bcero o0pa3oBarTe/IbHbIE
padoThI paboTsI A
pecypchl
OcCHOBHBIE 10JI0XKeHUs
1 MOJIEKY/IIPHO-KUHETUYEeCKOU 1 Bubmioreka LIOK
TEOpUU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MO TBEPXKIEeHUS
2 Macca 1 pasMep aTOMOB U MOJIEKY/I 1
Mopenv TBEpZOTO, )KUKOTO U
’ - Bubmoreka IJOK
3 ra3000pa3HOro COCTOSTHUI 1
https://m.edsoo.ru/ff0a540e
BellleCTBa
OO6BsicHeHHEe CBOMCTB TBEP/OTO,
JKUJIKOTO U ra3000pa3Horo
4 COCTOSTHMM BellleCTBa Ha OCHOBE 1
T10/I0)KeHU MOJIeKY/JISIPHO-
KUHEeTUYeCKOW Teopuu
5 Kpucranmueckue u amopdHbie 1 bubmoreka IIOK
Tesa https://m.edsoo.ru/ff0a5800
6 CmaunBaHUe U KalWUIIPHOCTb. 1 Bbubmmoreka IIOK
[ToBepxXHOCTHOE HaTsKeHHe https://m.edsoo.ru/ff0a5530
7 TerioBOe pacllipeHUe U CKaTue 1 bubmorexa OK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TemMnepaTypbl
8 CO CKOPOCTBIO TEIJIOBOTO ABMKEHUSI 1

YyacTul]



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e

KPHUCTA/IVTMYECKHUX TeJI. Y,ZLEJ'IBHEIH

9 BHyTpenHsis sHeprusi. Criocobbl bubmmoreka IIOK
V3MeHeHUs] BHyTPeHHel SHepruu https://m.edsoo.ru/ff0a5c60

10 Buapb! Teruionepesauu Bubmiorexa [JOK

A PEA https://m.edsoo.ru/ff0a6412
Ypok-koH(pepeHLyd "TlpakTueckoe

1 WCII0/Ib30BaHue TeIIOBbIX CBOMCTB bubmoteka LIOK
BelleCTB U MaTepHasioB B LIe/sxX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

1 KosnuectBo TenioTsl. Y genpHas bubmoreka IIOK
TerI0eMKOCTb https://m.edsoo.ru/ff0a6976
YpaBHeHHe TeryIoBoro banaHca.

13 Ter1o00MeH | TeTIoBoe Bubmaorexa OK

https://m.edsoo.ru/ff0a7088
paBHOBecHe
JlabopaTopHast paboTa

14 "UccnenoBanue siBieHUs Bbubmmoreka LIOK
Terioo0MeHa MPY CMeINBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U ropsiuel BozbI"

PacueT KonMuecTBa TemnioThl,

15 He00OX0IUMOT0 /il HarpeBaHUs
Tesa U BbIIe/I1eMOr0 UM TIpU
OXJIaXKeHUH!

JlabopaTopHasi paboTa
16 "On z EJIEHI/IE g e/IbHOM Bubmiorexa IOK
PeA A i https://m.edsoo.ru/ff0a6bb0
TeIJIOEMKOCTH BelljecTBa

17 OHeprus TOIIMBa. Y Jie/ibHast bubmoreka IIOK
TeryioTa CropaHust https://m.edsoo.ru/ff0a7b5a

18 [1naBmeHue v oTBepAeBaHue bubnuoreka IIOK

https://m.edsoo.ru/ff0a71d2



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a7088
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TeI1J1I0Ta I1J1aB/IeHUsA

19

JIabopaTopHast paboTa
"OnpegeneHue yaenbHOW TeI/IOThI
TiaB/ieHus ba’

bubmoreka LIOK
https://m.edsoo.ru/ff0a72fe

20

[TapooOpa3oBaHue U KOHZIEHCAIHS.
Wcnapenue

bubmoTeka [IOK
https://m.edsoo.ru/ff0a740c

21

Kurnenue. Y enbHas Teriora
napoo0Opa3oBaHUsI ¥ KOH/IeHCALIWH.
3aBUCUMOCTb TeMIEepPaTypbl
KUTIeHUsI OT aTMOC(HepHOTo
[\aBJIeHUs]

bubmoTeka [IOK
https://m.edsoo.ru/ff0a786c¢

22

BnaskHocTh Bo3ayxa. JlabopaTopHasi
pabora "OrnpeeseHue
OTHOCHUTEJIbHOM BIIaXKHOCTH
Bo3ayxa"

bubmoTeka 1IOK
https://m.edsoo.ru/ff0a7628

23

PerieHne 3a/1au Ha omipeiesieHre
BJI&XKHOCTH BO3/lyXa

24

[TpUHIMIIBI pabOTHI TEJIOBBIX
nsuratesieif. [TapoBasi Typ6uHa.
[BuraTe/ib BHyTPEHHEr0 CrOpPaHus

25

KII/I TeriyioBoro ABuraresisl.
TersioBble JBUraTeM U 3alUTa
OKpY’Karollleid cpefibl

bubmoteka LIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHeHHs Y NpeBpallleHus
5HEepruM B TeIIOBBIX MpoLieccax

27

[ToaroToBKa K KOHTPOJIBHOM paboTte
110 TeMe "TerioBble IBJI€HUS.
V3meHeHue arperaTHbIX COCTOSTHUMN

bubmoTeka [IOK
https://m.edsoo.ru/ff0a83f2



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
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BelecTsa"”

KoHTposibHast paboTa 1o Teme

bubmmoreka IIOK

28 "TeruioBble siBeHUs. MI3MeHeHre
. | https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSTHMM BellleCTBa
79 OuiekTpusanus Tes. /IBa posa
3/IeKTPUYECKUX 3apsiJioB
Ypok-ucciiefoBaHue
30 "DneKkTpu3alys Tea UHAYKLUeN U
TIpY CONPUKOCHOBEHUU"
31 B3aumojeiicTBue 3apsyKeHHBIX TeJl. bubmoreka LJOK
3akoH KysioHa https://m.edsoo.ru/ff0a87e4
O/IeKTprUYecKoe 1moJie.
39 HanpskeHHOCTB 3/1eKTPUUeCcKoro bubmoreka IIOK
niosist. [IpuHLUI cyneprno3uyun https://m.edsoo.ru/ff0a8a0a
3/7IeKTPUUeCKUX 1ojei
Hocurtenu anekTpuueckrx 3aps/oB.
33 OnemeHTapHbIY 3apsf. CTpoeHue
aToma
34 [IpoBOHUKY Y JU3/IEKTPUKH. 3aKOH Bbubmmoreka IIOK
COXpaHeHus 3JIeKTPUYEeCKOro 3apszia https://m.edsoo.ru/ff0a8ef6
35 Pelienue 3az1au Ha nprMeHeHue Bbubmmoreka LIOK
CBOMCTB 3/IEKTPUUYECKHUX 3apsi/j0B https://m.edsoo.ru/ff0a90cc
ONeKTpUUYeCcKri TOK, yCJIOBUS €r0
bubmoTeka LIOK
36 CylecTBoBaHUsA. MICTOUHUKU
https://m.edsoo.ru/ff0a95a4
3/71eKTPUUECKOr0 TOKa
. bubmioTeka LIOK
37 [encTBys 3/1eKTPUYECKOro TOKa
https://m.edsoo.ru/ff0a96b2
38 Ypok-uccienoBanue "JleiicTBue



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a8ef6
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3/1eKTPUYeCKOro I10J151 Ha
TPOBOJHUKU U IUJIEKTPUKA"

BHEKTpI/I‘—IECKI/Iﬁ TOK B MeTa/ljldX,

bubmoteka LIOK

39
JKUIKOCTSIX Y rasax https://m.edsoo.ru/ff0a9838

40 DJleKTpuyecKas Lielb U eé
COCTaBHbIe UaCTH
Cwua Toka. JTabopaTropHast paboTta

41 "M3MepeHUe U peryavMpoBaHue CUJbI 0.5 Bubmiorexa OK

| P PEryHp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DJIEKTPUYECKOEe HarlpsiKeHue.

42 BosbT™metp. JlabopaTopHasi paboTa 0.5 bubmoreka LJOK
"I3MepeHue U peryaMpoBaHie ' https://m.edsoo.ru/ff0a9e14
HarnpsokeHus"

ConpoTuBieHre IPOBO/IHMKA.
43 Y penbHOe cOnpoTHBIIeHKE bubmmotexa IOK
A P https://m.edsoo.ru/ff0aa738
BelleCTBa
JlaboparopHasi paboTa
"3aBUCHUMOCTD 37IeKTPUYECKOro
44 CONPOTUBJIEHNS [IPOBOJIHUKA OT €ro 1 Bubmiorexa [JOK
P boBoA https://m.edsoo.ru/ff0aa738
JJIAHBI, TI/I0La/IA TTOTIePeYHOro
ceueHus U Marepuasna”
3aBUCUMOCTb CUJIbI TOKA OT
45 HanpspkeHus. 3akoH Oma Jjist bubmorexa OK
p ’ A https://m.edsoo.ru/ff0aad44a
y4JacTKa 1jemnu
JlabopaTopHast paboTa
46 "HccnenoBaHue 3aBUCUMOCTU CUJIBI 1 bubmoteka LIOK

TOKa, UAYILero yepes pesucrop, oT
COTPOTHUBJIEHUS] PE3UCTOPA U

https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0aa738
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HanpspKeHus Ha pe3ucrope”

HOCJIE,Z[OB&TEJ'ILHOE U T1apdJuIeJibHOEe

47
CcoeIMHeHUsI IPOBOJHUKOB
JlabopatopHasi pabota "TIpoBepka
48 TpaBUJia CJI0KEHHsI HallpsDKeHUH bubmoreka LIOK
[IpH [10C/Ie[0BATE/ILHOM https://m.edsoo.ru/ff0aaa58
COeJJMHEeHUU IByX pPe3uCTOpoB"
JlabopatopHasi pabota "TIpoBepka
49 TpaBu/ia Jis CUJbl TOKA NIPU Bbubmuoreka LIOK
rapasuie/lbHOM COeHeHUU https://m.edsoo.ru/ff0aadle
pe3ucTopos”
Pemienue 3asiau Ha MpUMeHeHHe
50 3aKoHa Oma /151 pa3/imyHoro Bubmiorexa OK
ATAD https://m.edsoo.ru/ff0aaf8a
COoeIMHeHUs! IPOBOJHUKOB
PaboTa ¥ MOIIJHOCTh
51 3/71eKTPUYeCKOro TOKa. 3aKOH Bubmiorexa LIOK
P ' https://m.edsoo.ru/ff0ab124
Ixoynsa-JleHua
JlaboparopHasi paboTa
52 "On z EJ'IEHI/Iepa6OTBI Y MOILIHOCTH Bubmiorexa [JOK
PeA P . o https://m.edsoo.ru/ff0ab3e0
3/71eKTPUUECKOro TOKa
DJIeKTpUYECKUe LIeTy U
c3 MOTpeOUTe N 3/IeKTPUUeCKOM bubmoreka IIOK
3Hepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUe
54 [TocTosiHHBIE MAarHUTBI, UX
B3aUMO/IeNCTBYE
55 Ypok-uccienoBanue "3yueHue Bubmioreka LIOK

I10JIeU TTOCTOSHHBIX MAarHUTOB"

https://m.edsoo.ru/ff0ac3d0
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MarsnuTHoe 1osie. MarHuTHoe 11ojie

56 3eMJIM U ero 3HauyeHue IS XKU3HU Bubmioreka LIOK
A https://m.edsoo.ru/ff0acOba
Ha 3emJie
[ToAroTOBKa K KOHTPO/IbHOM paboTe
10 TeMe "DJIeKTpUUeCcKre 3apsbl.
57 3apspKeHHBIe Tela U UX Bubmiorexa LIOK
P Ny . https://m.edsoo.ru/ff0abd2c
B3anuMo/lelcTBUs. [ToCcTOSTHHBIN
3/71eKTpUUecKuii Tok"
KoHTposbHast paboTa 1o Teme
"DneKTpruueckue 3apsibl.
3apsbKeHHbIe TeJla U Ux
58 B3auMoaencTBus. [10CTOIHHBIN Bubmiorexa LIOK
A o https://m.edsoo.ru/ff0abea8
3/1eKTPUYECKHN TOK" /
Bcepoccutickasi npoBepouHasi
pabota
Pe3epBHbIii ypok. Pabora c
TekcTaMu 110 TeMe "T1oCTOAHHBIN
59 3JIEKTPUUECKUU TOK" / Bubmiorexa LIOK
P . https://m.edsoo.ru/ff0acdc6
Bcepoccutickasi npoBepouHas
pabota
OmeiT Opcresa. MarHuTHoOe 1osie
60 3/IeKTPUUYECKOro TOKa MarHuTHoe Bubmiorexa LIOK
P https://m.edsoo.ru/ff0ac1d2
ToJie KaTyILIKH C TOKOM
[IpuMeHeHre 371eKTPOMarHuTOB B
61 TexHuke. JTabopaTopHast paborta 0.5 bubmmoreka LIOK
"M3yuyeHne JeMCTBUS MATHUTHOTIO ' https://m.edsoo.ru/ff0ac74a
T10J151 Ha [IPOBOJHUK C TOKOM"
62 OJIEKTPOBUIaTe b IIOCTOSTHHOI'O Bbubmmoreka IIOK

TOKa. Vcronb3oBaHue

https://m.edsoo.ru/ff0ac86¢c
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3/1IeKTpO/IBUraTe/ield B TEXHUYECKUX
YCTPOMCTBAX M Ha TPAHCIIOPTe.
JlaboparopHas pabota
"KoHcTpyupoBaHue U U3yueHue
paboThI 3/1eKTpoABUTATE IS

63

OmnbiThl Papages. 3aKOH
3/1eKTPOMarHUTHOW MHAYKLIUH.
[IpaBuso JleHija

64

Onektporeneparop. CriocoObl
TOTyYeHUs 371eKTPUIeCKOn
SHEepruu. DJIeKTPOCTaHL[MU Ha
B0O300HOB/ISIEMBIX UCTOUHHUKAX
SHepruu

65

[ToaroToBKa K KOHTPO/IbHOM paboTte
I10 Teme "DyIeKTpUueckKue u
MarHUTHBIe IBJIeHUd"

66

KoHTposnbHast paboTa 1o teme
"DneKTpruecKre U MarHUTHbIE
ABreHus"

BubmoTeka IIOK
https://m.edsoo.ru/ff0acb14

67

Pe3sepBHbIi ypok. Pabora c
TeKCcTaMH I10 Teme "TerioBrle
aBJIeHud"

bubmoTeka LIOK
https://m.edsoo.ru/ff0acc5e

68

Pe3epBHbIif ypoK. PaboTa c
TeKCcTaMH I10 Teme "MarduTHbie
aBJjieHus"

OBILIEE KOJIMYECTBO YACOB I1O0
I[TPO'PAMME

68

14.5



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KV/IACC

Ko/muecTBo yacos JJIeKTPOHHBIE
No Jdata nudpoBbIe
Tema ypoka KonTposbubie | IIpakTHueckue
n/n Bcero u3yueHus | oOpa3oBaTe/IbHbIE
paboTsI padoThI
pecypchl

1 MexaHnueckoe JBUKEHUe. 1
MarepuasbHas TOUKa

’ Cucrema orcueta. OTHOCUTE/IBHOCTh 1 bubnuoreka LIOK
MeXaHUUeCKOoro ABUKeHUs https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOe NpsSIMO/IMHEHHOe 1 bubmiorteka LJOK
NBIDKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOe npsiMOIMHEeNHOe

4 JBrKeHre. CpeJiHsIsi U MTHOBEHHasI 1
CKOPOCTb

5 [IpsiMonMHeiHOe paBHOYCKOPEeHHOe 1 bubmoreka IIOK
JBIDKeHue. Y CKopeHue https://m.edsoo.ru/ff0ad8d4
CKOpOCTb IPSIMO/TMHEWHOT O

6 PaBHOYCKOPEHHOT' O JIBU)KEeHUSI. 1
I'paduk ckopocTu
JlabopaTopHast paboTa

7 "OnpepesneHne yCKOpeHUs TeJia IpU 1 1 bubmoteka LIOK
PaBHOYCKOPEHHOM JIBUKEHUU 10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM MJIOCKOCTH"

3 CBoboaHoe nageHue Te. OMbITh 1
lamunes

9 PaBHOMepHOe [BUKeHMe T10 1 bubnuoreka LIOK

OKpyskHOCTH. [lepron v yactora

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a

obOpattieHusi. JIuHeliHasi U yrioBast
CKOPOCTH

10 [JeHTpOCTpEMHUTe/ILHOE YCKOPEeHUe
1 [TepBsiit 3akoH HbtoTOHA. Bektop bubmmoreka LIOK
CUJIBI https://m.edsoo.ru/ff0ae612
1 Bropou 3akoH HeroToHa. bubmoteka LIOK
PaBHOeliCcTBYIOIIAsA Crsla https://m.edsoo.ru/ff0ae72a
13 TpeTtwuii 3akoH HbtoTOHa. bubmiorteka LJOK
Cyrneprno3uuuys CuiI https://m.edsoo.ru/ff0ae982
14 Perienue 3a1au Ha prMeHeHYe bubmoreka IIOK
3ak0HOB HbroTOHa https://m.edsoo.ru/ff0aeb6c
bubnuoreka IIOK
1 . r
> Cuna ynpyroctu. 3akou I'yka https://m.edsoo.ru/ff0aeca2
16 Pemmenue 3azau ro teme «Cuna
YIIPYTOCTU»
JlaboparopHasi pabota
17 «On I; EJII;HI/IeIzKeCTKOCTI/I Bubmorexa LIOK
PEA https://m.edsoo.ru/ff0aee28
TIPY>KHUHBI»
bubmoreka IIOK
18 C
118 TPERuA https://m.edsoo.ru/ff0af738
19 Perrenvie 3aau no reme «Cusa bubmoteka LIOK
TpeHus» https://m.edsoo.ru/ff0afa26
JlabopaTopHast paboTa
20 "On E eJIEHI/Ie ioacbcbn veHTa Bubmorexa LIOK
peA | 1 https://m.edsoo.ru/ff0af8be
TPEHUS CKOJTbXKeHUST
Perienue 3a7jau no teme '"'3aKOHBI
bubmoreka LIOK
21 Herotona. Cuna ynpyrocrtu. Cuna

TpeHus"

https://m.edsoo.ru/ff0afb8e



https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0afb8e
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https://m.edsoo.ru/ff0ae72a

Cuna TsDKeCcTU M 3aKOH BCEMHPHOI'0

bubmiorteka LJOK

22 TATOTEHUs. Y CKOpeHHe CBOOOIHOTO
P A https://m.edsoo.ru/ff0af044
rajZieHust
Ypok-kKoH(pepeHLys "[IBUykeHue Tes
23 BOKDYT I'PaBUTAL[MOHHOTO LIeHTpa
(ConneuHas cucrema). ['aslakTUKA"
Pewenue 3azau o teme "Cuna
24 TSDKECTH U 3aKOH BCEMUPHOI'O Bubmorexa [JOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUsI
75 ITepBast KocMuueckast CKOpOCTb. bubmoteka LIOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHON TOUKH.
AGCosIOTHO TBEPZOE Teo.
. bubmoTeka LJOK
26 PaBHOBecue TBEp0rO Tesia C
. - https://m.edsoo.ru/ff0afe36
3aKpervIéHHOW OChIO Bpall[eHUSs.
MowmeHT cusbl. LleHTp TsKecTH
PaBHOBecue MaTepuanbHON TOUKH.
AGcCosIoTHO TBEpZOE TEJIO.
27 PaBHOBecue TBEPAOrO Tena C
3aKper/IEHHOW OCbIO BpalleHUsl.
MowmeHT cuibl. LleHTp TskecTH
)8 Perienue 3azau 1o teme "MoMeHT bubmiorteka LJOK
cwiibl. LleHTp TsbxkecTr" https://m.edsoo.ru/ff0b02b4
[ToAroToBKa K KOHTPO/IBbHOM paboTe
29 1o TeMe "MexaHUUYeCKOe JBUKEeHHe Bubmmorexa [JOK
iy A ‘ https://m.edsoo.ru/ff0b0408
BsaumopeiicTue Ten
30 KoHtposibHast paboTa 1o Teme Bbubmoteka LIOK

"MexaHnyecKoe JIBUKeHHe.

https://m.edsoo.ru/ff0b06ec



https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0af5f8
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B3aumopeiictBue Ten"

Nwmnynsc Tesna. IMITy1bC CUIIBL.
3aKOH COXpaHeHUs UMITYJIbCa.

bubmoreka IIOK

31
Ynpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMO/IeICTBUE
39 Perrenvie 3az1au 1o Teme "3akoH bubmoteka LIOK
COXpaHeHUs UMITyJIbca" https://m.edsoo.ru/ff0b096c
33 Ypok-koHbepeHLys "PeakTHBHOe
[BWKeHVe B [IPUPOJie U TexHUKe"
bubmoreka LIOK
34 MexaHnueckasi paboTa ¥ MOIIHOCTb 4
https://m.edsoo.ru/ff0b0a84
35 Pabora CuiIbl TSKeCTH, CUTIBI bubmmoreka LIOK
YIIPYTOCTU U CUJIbI TPEHUA https://m.edsoo.ru/ff0b0db8
JlaboparopHas paboTa
36 «OnpeienieHre paboThbI CUJIBI TPEHMUS
TIPY PaBHOMEPHOM [BYDKEHUH TeJla
T10 TOPU30HTa/IbHOM [TOBEPXHOCTU»
37 CBsi3b 5Hepruu 1 paboTsl.
[ToreHumnanbHast 3Heprust
38 Kunetnueckas sHeprusi. Teopema o bubmoreka IIOK
KUHEeTUYEeCKOW SHeprumn https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHeHUs SHepruu B
MeXxaHHKe
40 JlabopaTopHast pabora «/3yueHue bubmoteka LIOK
3aKOHA COXpaHeHUs 3Heprum» https://m.edsoo.ru/ffOb12fe
41 KosebarenbHoe JBMKEHUE U €T0 bubmiorteka LJOK

XapaKTepUCTUKU

https://m.edsoo.ru/ff0b1858



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b12fe
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https://m.edsoo.ru/ff0b07fa

42

3aryxaroiiye KoyjebaHus.
BuIHYKIeHHbIe KOsie0aHUs.
Pe3oHaHc

bubmiorteka LJOK
https://m.edsoo.ru/ff0b20f0

43

MaTtemaTtrueckrii U Npy>KUHHBIA
MasiTHUKA

44

Ypok-ucciefoBaHue «3aBUCUMOCTh
repuoia KoyiebaHuii OT )KeCTKOCTH
TIPY>KHMHBI U MacChl rpy3a»

bubmoreka IIOK
https://m.edsoo.ru/ffOb197a

45

IIpeBpaiuieHre sHepruu npu
MeXaHWYeCKHX KoJyiebaHusx

46

JlaboparopHas paboTa
«OnpeiesieHre YaCTOThI U TIEPUO/IA
KOJIe0aHU TIPY)KUHHOTO MasTHUKA»

bubmioTeka LJOK
https://m.edsoo.ru/ff0blaec

47

JlabopaTopHasi pabora «I[TpoBepka
He3aBUCUMOCTH MepUo/ia KoaebaHui
TPy3a, MO/[BEILIEHHOr0 K HUTH, OT
MacChl Tpy3a»

bubmiorteka LJOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoyiHbl. CBOMCTBa
MeXaHHU4YeCKHX BOJIH. Hpvoanme %1
rnoriepeyHbie BOJ/THBI

bubmioreka LJOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-kKoHbepeHiys "MexaHHUeCcKue
BOJIHBI B TBEPZIOM TeJie.
CelicMuueckue BOJTHbI"

50

3ByK. PacripoctpaneHnue u
OTpa’keHHe 3ByKa

51

Ypok-uccnenoBanue "HabroneHue
3aBHCUMOCTH BBICOTBI 3ByKa OT
4acToThl"



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

FpOMKOCTb 3BYKd M BbICOTA TOHA.

52 o
AKyCTUUeCKUI pe30HaHC
53 Ypok-KoHbepeHLUs "YIbTPa3ByK U bubmoreka IIOK
VMH(Pa3ByK B IPUPO/ie U TeXHUKe" https://m.edsoo.ru/ff0b23ca
[ToaroToBKa K KOHTPOJIBHOM paboTe Eu 1OK
nbnmoreka
54 110 Teme "3aKOHbI COXpPaHeHUs. ]
M | https://m.edsoo.ru/ff0b25f0
exaHW4yecKre KoieOaHusi U BOJTHBI
KoHTponbHast paboTa 1o teme
55 "3aKOHBI COXpPaHeHUs.
MexaHnueckue KojeOaHUsT U BOJTHBI'"
56 OJIeKTPOMAarHUTHOe T10J1e. bubmioreka LJOK
DJIEKTPOMarHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3/1eKTPOMarHUTHBIX BOJH
Ypok-koHbepenius "IlIkana
58 3/1eKTPOMAarHUTHBIX BOJIH. bubmoteka LIOK
Mcnosb3oBaHue 3/1eKTPOMarHUTHbBIX https://m.edsoo.ru/ff0b2fe6
BOJIH /I7Is1 COTOBOM CBSI3U"
Ypok-uccienoBanue "M3yueHue Eu6 LIOK
" nbmoreka
59 CBOKMCTB 3JIEKTPOMarHMTHBIX BOJIH C ]
HOMOIL[HIO MOGWITLHOTO TetechoHa” https://m.edsoo.ru/ff0b2c6c
Perenue 3az1au Ha onpejeneHue
60 YaCTOThI U [IJIUHBI
371eKTPOMAarHATHOM BOJTHBI
O/IeKTpOMarHUTHasi MpyUpo/ia CBeTa.
61 CkopocTh cBeTa. BonHoBbIE bubmiotexa OK
P ) https://m.edsoo.ru/ff0b31d0
CBOMCTBA CBeTa
62 Ncrounuku cBeta. [IpsiMonmHeiiHOe bubmoreka LIOK

pacripocTpaHeHue CBeTa. 3aTMeHHsI

https://m.edsoo.ru/ff0b3658



https://m.edsoo.ru/ff0b3658
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CosHua u JIyHbl

3aKoH OTpaX€HHUS CBETA. 3epKaJ1a.

bubmmoreka IIOK

63 Perierivie 3a/a Ha MpHMeHerve https://m.edsoo.ru/ff0b38c4
3aKOHa OTpa)keHUs CBeTa
64 IIpesioMmsieHue cBeTa. 3aKOH bubmoteka LIOK
Ipe/IOM/IEHUS CBeTa https://m.edsoo.ru/ffOb3aea
[ToHOE BHyTpeHHee OoTpa)keHUe
65 cBeta. Mcronb3oBaHue MOTHOTO bubnuoreka LIOK
BHYTpPEHHero OTpakeHUs B https://m.edsoo.ru/ff0b3c5¢
OINTUYEeCKUX CBETOBOJAX
JlaboparopHas paboTa
"UccnenoBaHye 3aBUCMMOCTH yIJia
66 TIpeJIOMJ/IeHHs CBETOBOIO Jly4ya OT
yIJla nafleHusi Ha rpaHulie "BO34yX-
creksio™"
Ypok-KoHbepeH1us
"Mcnonb3oBaHue MOHOTO
67 BHYTPEHHero OTpaykeHus:
CBETOBO/bl, ONITUKOBOJIOKOHHAS
CBA3b"
68 JIvH3el. OniTvyeckas Cysia JIUH3bI bubmorexa OK
https://m.edsoo.ru/ff0b3f2c
69 [TocTpoeHue n300paXkeHNH B IMH3aX Bubmorexa OK
https://m.edsoo.ru/ff0b444a
JlabopaTopHast paboTa
70 "OmnpeneneHue HOKYyCHOTO bubmoteka LIOK

PacCTOSTHUS ¥ OIITUYECKOM CHJIBI
cobuparoriei JTUH3bI"

https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b444a
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Ypok-koHbepeH1us "OnTuyeckre

bubnuoreka IIOK

71
JTUH30BBIe TIPUOOPHI" https://m.edsoo.ru/ff0cOa7e

7 I'na3 kak ontvyeckast CUCTeMa. bubmoreka LIOK
3peHue https://m.edsoo.ru/ff0b4684

7 Ypok-koHbepeHius "edekTb
3peHust. Kak coxpaHuts 3peHue”

Pasno)xeHue 6es0ro cBeta B CITEKTP.

74 OmnbiTel HetoTOHA. CrioxkeHue bubnuoreka LIOK
CIeKTpa/bHBIX 1[BeTOB. [lucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaboparopHast paboTa "OTBITHI 110
pa3/ioykeHH0 6esioro CBeTa B CIIEKTP

75 Y BOCIIPUATHIO L|BeTa [peIMeTOB IIpU bubmorexa OK

P B bed P https://m.edsoo.ru/ff0cOe2a
YX HaOJTIOZIeHNH uepe3 LIBeTOBbIe
bunbTpeI"
YPpOK-TIpakTUKyM "'BO/THOBEIE

76 CBOMCTBA CBeTa: JIUCIIepCHs,
vuHTepdepeHIus U AUdpakys”

77 OnbiTel Pe3epdopaa v nyiaHeTapHas bubnuoreka IIOK
MoZie/lb aToMa https://m.edsoo.ru/ff0c12a8

78 IToctynatel bopa. Mopesns atoma
Bopa
Mcrniyckanue U NOIJIOLeHre CBeTa

79 atomoM. KBaHThbI. JIuHeluaThie Bubmorexa IOK

’ ) https://m.edsoo.ru/ff0c144c
CHEKTPBI

80 Ypok-nipaktuky™m "HabsrogeHne bubmoteka LIOK
CIIeKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550

81 Pafii0akTUBHOCTE U €€ BU/bI bubmioreka LJOK



https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c12a8
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https://m.edsoo.ru/ff0c1672

CTpOEHI/Ie dTOMHOTI'O d/ipa.

bubmoreka IIOK

82
HykoHHast Mogesnib https://m.edsoo.ru/ff0c18ac

83 PagnoakTrBHBIE TIpeBpalLeHus. bubmoreka IIOK
N3oTomnsl https://m.edsoo.ru/ff0clal4

84 PerieHuie 3a/1a4 1o TeMe: bubmmoreka LIOK
"PasroakTrBHbBIe NpeBpaljeHus" https://m.edsoo.ru/ffO0c1b4a

85 [Tepuon nonypacnaza
YpoK-KOH(pepeHLUs

86 "Ppa I/IO&KEIB[I){I:I? V3/y4YeHUs B bubmorexa LIOK

A y | https://m.edsoo.ru/ff0c2126
TIpUpPO/ie, MeIULIUHE, TEXHUKE
SnepHble peakiuu. 3aKOHbI
87 cc’)qx paHeHIEH 3au;1 OBOT'O U Bubmiorexa IOK
P PAA https://m.edsoo.ru/ff0c1c58
MaCCOBOI'0 YMCel

38 OHeprus CBsI3U aTOMHBIX SiZiep. bubmoreka IIOK
CB$13b MacChl ¥ SHepruu https://m.edsoo.ru/ff0c1d7a

89 Perienue 3azau o teme "SnepHoie
peakuuu"

90 Peakuu cuHTe3a v feneHus szep. bubnuoreka LIOK
Ncrounrku sHeprum CoJiHLa U 3BE3, https://m.edsoo.ru/ff0c1e88
Ypok-koHbepeH1us " aepHast

91 SHepreTuka. [elicTBus
Pa/IM0aKTUBHBIX U3/TyUeHUI Ha
JKUBbIE OPraHu3MbI"

[ToaroToBKa K KOHTPOJIBHOM paboTte
90 110 TeMe "DJIeKTPOMarHUTHOe T10J1e. Bbubmoteka LIOK

OJIEKTPOMAarHUTHbIE BOJTHBI.
KBaHTOBbIE sIB/IeHUS"

https://m.edsoo.ru/ff0c223e
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KonTtponbHast paboTa 1o teme
"DneKTpOMarHMTHoOe MojJie.

93
OneKTpOMarHUTHbIE BOJTHBI.
KsaHTOBBIe AB/I€HUA"
[ToBTOpEHue, 006001IIeHNe.
94 JlabopaTopHble paboThI 1O KypC Bubmorexa [JOK
| P PU P | Py https://m.edsoo.ru/ff0c245a
B3aumogetictBue Ten
[ToBTOpeHue, 00001IeHe. PelieHne
95 aCueTHbIX M KaueCTBEeHHBIX 3a/iau Bubmiorexa IOK
P | f‘ https://m.edsoo.ru/ff0c2572
o TeMe "TerioBbIe MPOLIECCHI
[ToBTOpeHue, 06001IeHe. PelieHre
96 pacyeTHBIX U KaUeCTBeHHBIX 3a/jau bubmoteka LIOK
rio Teme "KII/I TerioBbIx https://m.edsoo.ru/ff0c2a22
JBuratenen”
[ToBTOpeHue, 06001eHe. PelieHre
bubmoteka LJOK
97 pacyeTHbIX U KaueCTBeHHbIX 3a/a4y
https://m.edsoo.ru/ff0c2b30
no teme "KII/] anekTpoycTraHOBOK"
[ToBTOpeHMe, 060011eHNe.
98 JlabopaTopHbIe paboThI 10 KypC bubmorexa OK
R patop P R yPey https://m.edsoo.ru/ff0c2¢c52
CaeTOBbIe sIB/IeHUS
[ToBTOpenue, 0600611eHIe. PaboTa ¢
99 TeKCTaMH 10 TeMe "3aKOHbI bubmorexa LIOK
\ https://m.edsoo.ru/ff0c2d6a
COXpaHEeHHs1 B MeXaHHKe
[ToBTOpeHUe, 06061eHe. PaboTa C
100 TeKctamu 110 TeMe "Konebanus u Bubmotexa IOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
101 [ToBTOpEHUe, 06061TIeHNE. PaboTa C bubnuoreka IIOK

TekcTaMu 110 TeMe "CBeTOBELIe

https://m.edsoo.ru/ff0c3044
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sBJIeHUs"

[ToBTOpeHue, 0b6o01IeHKe. PaboTa c

102 TekcTaMH 110 Teme "KBaHTOBasg 1 1
sfepHas (usmuka"
OBLIEE KOJIMYECTBO YACOB I10 102 27

I[TPOI'PAMME







ITPOBEPAEMBIE ITPEJIMETHBIE PE3YJ/IbTATBI OCBOEHUSA
OCHOBHOW OFPA30BATE/IbPHOM ITPOT'PAMMBI OCHOBHOTI'O
OBIIEI'O OBPA3OBAHUA

7 KITACC

Kop
IIpoBepsaAeMoOro
pe3yjbTara

IIpoBepsiemble MpeMeTHbIe Pe3y/IbTaThl 0CBOEHHsA 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTO 0011iero 00pa3oBaHusA

1.1

HCII0/Ib30BATh U3YUY€HHbIE€ TTIOHATHSA

1.2

pa3/inyaTth SABJI€HHA II0 OIMMCAHWIO MX XdPdKTE€PHBIX CBOMCTB Y Ha

OCHOBE€ OIIbITOB, A€EMOHCTPUPYIOIHUX AdHHOE (1)H3I/I‘-IECKOE sBJ/IeHHre

1.3

pacriosHaBaTh MpoOsiBJIeHWe W3YYeHHBbIX (PU3NUeCKUX SB/IeEHUM B
OKpY’KarollleM MHpe, B TOM 4uc/ie (pU3nuecKre siBjieHUsl B IIPUPO/ie,
TIPH 3TOM TIepeBOAUTE MPAKTUYECKYIO 3aJjauy B yueOHYIO, BBIIENATh

CylleCTBeHHbIe CBOMCTBA (TpU3HAKKN) (PU3NUECKUX SIBJIEHUU

1.4

OIMChIBaTh W3yUYeHHbIe CBOWCTBA Tell W (hU3UUecKe SIBIEHUS,
ucrnonb3ysl (u3nuyeckre BeJMUMHBI, TIPM OMUCAHUMU TPABUILHO
TPAaKTOBaTb (PU3NUECKUN CMBICT WCIIO/Ib3yeMbIX BeJUUMH, WX
o00o3HaueHWss ¥ eAVHWLBI (PU3NYECKUX BeIWYUH, HAXOAUTH
dbopmynbl, CBsA3bIBAIOIIME [JAHHYH) (QU3MUECKYI0 BeJMUUHY C
JIPYTHMU BeJTMUMHAMM, CTPOUTH rPaUKu N3yueHHBIX 3aBUCUMOCTeH

q)HBI/IquKI/IX BeJ/IMYKH

1.5

XdPaKTepPHU30BaATh CBOMCTBa TeJI, (1)I/I3I/I‘JECKI/IE sIBJIGHHS W MPOLIECCHI,
HCII0/Ib3ydd H3Yy4Y€HHbIE€ 3dKOHbI, TIpM 3TOM [OddBadaTb C/IOBECHYIO
Cl)OpMYJ'II/IpOBKy 3dKOHA W 3dlIMCBIBATH €ro mMdTeMdThuueckoe

BbIp@)KEHUE

1.6

00BSACHATEL (PU3HUECKHe SIBJIEHUS, TTPOLIeCChI U CBOMCTBA TeJl, B TOM
yucie W B KOHTEKCTe CUTyalui MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BBbISB/SATb TPUUMHHO-C/Ie[ICTBEHHbIE CBsI3H, CTPOUTH
oObsicHeHne n3 1 — 2 JIOTMYECKWX IIaroB € oropodt Ha 1 — 2
M3YUeHHBbIX CBOMCTBAa (PU3NUECKUX $sIBJIEHUW, (DU3NUECKHUX 3aKOHA

N/ 3dKOHOMEPHOCTH

1.7

peniaTtb paC‘—IéTHBIe 3d4/la4d B 1-2 I,ZLEI‘/JICTBI/ISI, HCI10J/Ib3yS 3dKOHBI U




dbopmysibl, CBsA3bIBatOl[Me (U3NUECKUe BeJMUMHBbI: Ha OCHOBe
aHa/lv3a yOIOBUSL  3aJjaud  3aluChiBaTh  KpaTKoe  yCJ/IOBUe,
MOACTaB/ATh (U3MUYeCKre BeJIMUMHBI B (POPMyJibl U TPOBOJAUTH
pacuéThl, HAXOJWUTh CIIPAaBOUHbIE J[aHHbIE, HEOOXOAWMBIE [I/Is
pelleHUsi  3aZla4y, OLIeHWBaTb PeaJMCTUYHOCTb  TOTYYEHHOU

(hr3MYeCcKoi BeTMUUHbI

1.8

pacrio3HaBaTh Mpob/ieMbl, KOTOpble MOXXHO PeIIUTh TIPYU TOMOIIU
¢u3nUeCcKUX MeTOJOB, B OIUCAHWM MCC/AE/JOBaHUSl BBIJEATh
NpoBepsieMOe  TIpeJroyio)KeHWe  (TUmore3dy),  pasauuaTtb U
WHTEPINPeTUPOBATh TMOyUYeHHBIH pe3y/bTaT, HaXOAWUTh OIIMOKU B

Xo/Jie OIlbITa, Ae/1aTh BBIBOABI I10 €I0 pe3y/ibTdTaM

1.9

TIPOBO/IUTH OMBITHI 0 HabO/MOJeHUI0 (U3NYeCKUX sIBJIEHUM WK
¢u3nyeckux CBOWCTB Tena: (OpPMyJIMpOBaTh  MpOBepsieMble
TIPeAITIONOXKEeHUs, CcOOMpaTh  YCTaHOBKY W3  TPeAJIOXKEHHOTO

000py/j0BaHusl, 3aMUCHIBATh X0/ OTbITa ¥ JOPMYIUPOBATh BHIBO/IBI

1.10

BBITIOJTHSATh TIPSIMble U3MEPEeHHUsl C UCIO0/b30BaHUEM aHalO0rOBbIX U
1IUGPOBBIX MPUOOPOB, 3aMUCHIBATh TIOKA3aHUS TPUOOPOB C YUETOM

3a/JaHHOM abCOJTFOTHOM TTOTPEITHOCTH U3MepeHuH

1.11

TPOBO/IUTL  MCCJ/Ie/JOBaHHWEe 3aBUCHMOCTH OAHOW  (hr3UUeCcKou
Be/IMUMHBI OT JIDYTOM C WCI0/Ib30BaHHWEM TIPSIMbIX W3MepeHuH,
y4acTBOBaTh B IJIAHUPOBAaHUM y4eOHOrO MCCIe0BaHUs, COOUpaTh
YCTQHOBKY U BBITO/IHATh W3MEPEHUs, CJieflys TIPeJIOKeHHOMY
naaHy, (UKCUpOBaTh pe3y/bTaThl TIOYYeHHON 3aBUCUMOCTH
bU3MUeCKHX BEJIMUWH B BHJE TPeIJIO’KeHHBIX Tab/HUI] U rpadHKOB,

AeJIaTb BBIBObI T10 Pe3yJ/IbTaTdM UCC/I€ JOBAHUA

1.12

MPOBOAUTHL KOCBEHHbIe U3MepeHHs: (U3NUeCKUX BeMUWH, Cefyst
NpeJi/IOKeHHOW  WHCTPYKLMU: TIPA  BBINOJHEHUW H3MepeHUi
cobupaTh 3KCIEPUMEHTA/IbHYI0 YCTAaHOBKY U BBIUMCJIATh 3HAUEHHE

HMCKOMOM BeJIMUHHbI

1.13

cobmofaTh TMpaBWa TeXHUKU Oe3omacHocTd Tpu  paboTe cC

nabopaTtopHbIM 000py/J0BaHHEM

1.14

yKa3bIBaTb TPUHLMMBI /I€HCTBUSI TMPUOOPOB M TEXHUUECKUX
YCTPOMNCTB, XapaKTepu30BaTb TIPUHLUIbLI [IeHCTBUS W3yUeHHbIX
NpUOOPOB M TEXHUUECKUX YCTPOWMCTB C TIOMOIIBI0 WX OIHCAHWS,

WCTOMb3ysl 3HAHUSI O CBOWMCTBaxX (PU3WUECKUX SIBIEHUW U




H806XO,E[I/IMBIE (1)I/I3I/I‘-IECKI/IG 3dKOHBI 1 3dKOHOMEPDHOCTH

1.15

MPUBOAUTL TIpUMepbl (HaXoAuThb HWH(OpPMAlMI0 O TpUMepax)
MPAaKTUYEeCKOTO  WCIIO/Ib30BaHWsS  (DU3MUECKUX  3HAaHWA B
TOBCEeJJHEBHOM KM3HM /i1 obecriedeHusi 0€30MacHOCTH  TIpU
obpamienn ¢ mipubopaMM ¥ TeXHHUUECKUMH  YCTPOWMCTBaMH,
COXpaHEHMsI 3/I0pOBbsS U COOJIIOZIEHUST HOPDM  3KOJIOTHUYECKOTO

TIOBe/ieHNs1 B OKpY»Karollleit cpejie

1.16

OCYIL[eCTBJISATE 0TOOP UCTOUHUKOB UH(OPMALMK B ceTh VIHTepHeT B
COOTBETCTBUM C 3a[aHHbIM I[TOMCKOBBIM 3arlpOCOM, Ha OCHOBe
VMMEIOLMXCSl 3HaHWM U MyTEM CpPaBHEHWSI Pa3/IMUHbIX MCTOYHUKOB
BbIZIe/IITh MH(OPMALMIO, KOTOpasi SIB/ISIeTCs TIPOTUBOPEUMBOUN WU

MO>KeT ObITh He/[OCTOBEPHOM

1.17

WICTIO/Ib30BaTh npu BBIIO/IHEHUU yueOHbIX 3aJ,aHul
Hay4yHOIIOMYJ/IIDHYIO ~ JIUTepaTtypy  (U3WYeCcKOro  CofeprKaHus,
CripaBOYHble MaTepuasbl, pecypcbl ceTu VIHTepHeT, B/afeThb
npuéMamu KOHCITeKTHPOBaHUs TEeKCTa, nipeoOpa3oBaHust

vH(bOpMalMK U3 O/THOM 3HAKOBOU CHUCTEMbI B [IPYTYIO

1.18

C03aBaTh COOCTBEHHBIE KpaTKHe TIMCbMEeHHbIe U YCTHBIE COOOIIeHHsT
Ha OCHOBe 2 — 3 WCTOYHUKOB UHGMOPMaIMU (PU3NUECKOT0
COZiep’KaHusl, B TOM UHMC/ie TIyO/IMYHO fieflaTh KpaTKue COODIeHus O
pe3ysibTaTax IMPOEKTOB WM YyuyeOHbIX MCCIe[0BaHWM, NP 3TOM
IrPaMOTHO MCII0/Ib30BaTh WM3YUEHHBIM TMOHATHUMHBIM amnmapar Kypca

(1)I/IBI/IKI/I, COIIPOBOXXAATh BBICTYII/IEHUE Hpe3EHTaL[Heﬁ

1.19

MpU  BBITIOJIHEHUW  yueOHBIX TPOEKTOB U  UCCAel0BaHUM
pacripefiesiitb  0053aHHOCTH B TPyIlie B COOTBETCTBHUM C
MOCTaB/AeHHLIMM 3alauaMM, CJAeIUTh 3a BBINOJHEHHEM TIIIaHa
JIeiICTBUM, aJIeKBaTHO OLeHMBAaTh COOCTBEHHBIM BK/IaJ B
J1eATe/IbHOCTh TPk, BLICTParBaTh KOMMYHUKaTUBHOE

B3aPIMO,£[eI>’ICTBHe, YUUTbIBAsA MHEHHE OKPYKAIOIIKUX

8 K/IACC

Kopg
NpoBepseMoro
pe3y/jbTara

HPOBEPHEMBIE npeaMeTHbI€e pe3y/1bTdThl 0CBOEHUA OCHOBHOH
06p830BaTeﬂbH0ﬁ nporpaMmmbl OCHOBHOI'O 06]].(61"0 06p&3OBaHI/IH




1.1

HCII0J/Ib30BaTh ITOHATHA

1.2

Pa3/inuyaThb ABJIEHUA I10 OMHUCAHUIO MX XdPdKTEPHBIX CBOMCTB U Ha

OCHOBe OTIbITOB, IEMOHCTPHPYIOIIUX JJaHHOe (PU3NUecKoe siBJieHre

1.3

pacrio3HaBaTh MposiBJieHWe M3YUYeHHBbIX (PU3MUeCKUX SB/I€HUM B
OKpY’KalollleM MHpe, B TOM 4uc/ie ¢pu3nueckre siBJieHUsl B TIPUPO/IE,
TIPY 3TOM TIepEBO/JUThH MPAKTUUECKYIO 33/jauy B yueOHYI0, BbIENATh

CylLeCTBEeHHbIe CBOMCTBA (NPU3HAKKN) (PU3NUECKUX SIBJIEHUU

1.4

ONMUChIBaTh M3ydeHHble CBOWCTBA Tel M (uU3MUecKue sBJIeHUs,
WCIO/b3ysl (pU3Mueckue BeJUUYMHBI, TPU OIMWCAHWU TPABUJIbHO
TpPaKTOBaTh  (M3UUECKUM CMBICT  WCIOJ/Ib3YeMbIX  BeUUUH,
o003HaueHWss W eAWHMIBI (PU3NUECKUX BEWUWH, HaXOJUTh
dbopMysibl, CBsI3bIBalOIMe [aHHYI (U3UUYECKYH0 BeIUUHHY C
JIPYTUMH BeJIMUMHaMU, CTPOUTD T'PapUKH M3yUeHHBIX 3aBUCUMOCTeMN

¢bur3nUeCcKUX BeJIMUNH

1.5

XapaKTepr30BaTh CBOWCTBA TeJl, (U3NUeCKue sIBJIeHUsI U MPOLeCChl,
WCII0/Ib3ySl W3Y4YeHHble 3aKOHbI, NPU 5TOM /[iaBaTh CJIOBECHYHO
(GOpMy/MpOBKY 3aKOHa ¢ 3alMCbiBaTb €ro MaremMaTh4yecKoe

BbIDa>Ke€HHE

1.6

O0BSICHATE (hH3UUeCKHe TIPOLeCChl U CBOMCTBA T/, B TOM UHC/Ie U B
KOHTEKCTe CHUTyalul T[paKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBLISIB/ISITH TIPUUMHHO-C/Ie/ICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHHEe U3
1 — 2 noruyeckux 1I1aroB C MOMOILbIO 1 — 2 M3yuyeHHBIX CBOWMCTBA

¢bu3nUecKux sB/IeHUN, PU3NUECKHX 3aKOHA UM 3aKOHOMEPHOCTU

1.7

peliath pacyéTHble 3a/lau B 2 — 3 [1elCTBUS, UCMO/Ib3Ysl 3aKOHbI U
(dopMysnbl, CBsi3bIBarOLue (pH3MUECKHWe Be/JMYMHBI: Ha OCHOBE
aHa/iM3a YC/IOBUSI 3a/jlaud 3alMChbiBaTh KPaTKOe yC/IOBUE, BBISIBISTH
HEeZIOCTaTOK J[IaHHBIX i pellleHrsl 3a/lauM, BbIOMpaTh 3aKOHBI U
dbopmynbl, HeoOXoAUMBIe /IS €€ pellleHus, TPOBOJUTh PACUETHI U
CpaBHUBAThb TIOJlyueHHOe 3HaueHWe (HU3UUECKON BeJUUYUHBI C

HN3BEeCTHBIMH [1daHHBIMH

1.8

pacrio3HaBaTh TMpob/ieMbl, KOTOPble MOXXHO PeIIUTh TIPU TOMOIIU
¢bu3nuecKUx MeTOJ0B, WCIMO/b3ys OMUCaHWe HWCCe/loBaHus,
BbI/IeJISITh TIPOBEpsieMOoe Tpe/iNoyioyKeHre, OLleHUBATh [PaBUIbHOCTh

NopsiiKa TIpOBeJieHUs UCCJIe[IOBaHus, ie/laTh BbIBO/bI

1.9

MMpOBOAWTL OIIBITHI TI10 Ha6J'II-O,E[(3HI/II-O q)HBH‘JECKI/IX SIBJICHUM WIH




¢usnyeckux  CBOWCTB Ten: (OPMYJUPOBAaTb  TPOBepsieMbie
TIPeATIONIOKEeHUsI, COOMpaTh yCTaHOBKY W3  TIPeJJI0KEHHOTO

O60py,[[OBaHI/IH, OIMMCBIBATH X0/ OIIbITA U q)OpMyJ'II/IpOBaTb BBIBO/bI

1.10

BBLITIOJTHATEL TIPSIMble M3MEPeHUsI C HCI0/Ib30BaHHEM aHaI0rOBbIX
npuOOPOB Y JATUMKOB (PU3MUECKUX BeJMUWH, CpPaBHHUBATH
pe3y/nbTaThl M3MEpPeHWH C YuéTOM 3aJjaHHOK abCO/IIOTHOMU

MOTPeLHOCTH

1.11

MPOBOJIUTL  MCCJ/Ie[JOBaHHWE 3aBUCHMOCTH OAHOW  (hH3UUeCcKou
BE/IMUMHBI OT JPYrol C WCMOJb30BaHUWEM TIPSIMbBIX H3MepeHUil:
TJIAHUPOBATh HCC/Ie[JOBaHWe, COOMpAaTh YCTAaHOBKY M BBITIOJHSATH
U3MepeHusi, (C/ieAys TpeAoKeHHOMY TilaHy, (UKCHUpPOBATh
pe3y/ibTaThl MOTyUYeHHON 3aBUCUMOCTH B BUie Tab/UI| U rPadUKOB,

Ae/1aTb BBIBOJLI IO pe3y/ibTaTdM MCC/1eJOBAHNSA

1.12

MPpOBOJWTDH KOCBEHHbIe HN3MepeHuda Cl)I/IBI/I‘—IeCKI/IX BeJIMUNH.
IM1aHUPOBATb HU3MepeHusd, CO6I/IpaTB SKCIIepUMEHTA/ILHYIO
YCTAaHOBKY, cCineaysa HpE,E[J'IO)KEHHOfI WHCTDYKLIMHW, W BbIUUC/IATH

3HdA4YeHHe Be/IMYHUHbI

1.13

CO6J'II-O,£[aTb MMpaBW/ia TEXHUKH 6e30macHOCTH npu pa60Te C

nabopaTopHBIM 000pY/J0BaHUEM

1.14

XapaKTepu30BaTh TIPUHLUIBI JeHCTBUS W3yUeHHBIX TPUOOPOB U
TeXHUUYECKHUX YCTPOWCTB C OMOPOM Ha WX OIMUCAHUs, UCMOb3ys
3HaHUSA O CBOWCTBAax (U3MUECKUX SIBJIEHUH W HeoO0XoAUMbIe

¢u3nuecKrie 3aKOHOMEPHOCTU

1.15

PacCIio3HaBaTh IMPOCThI€ TEXHUYECKHE YCTpOﬁCTBa " U3MepHUTeJ/IbHbIe
HpI/IGODBI o cxeMdM M CXeMdTHUYHbIM PUCYHKdM, COCTaBJ/IATb CX€MBI
3JIEKTPUUECKHX HEHEﬁ C TMocienoBaTe/IbHbIM W I1apa/ljlIe/IbBHbIM
coeJHEHHEeM 3JIEMEHTOB, Ppa3/iidasd YC/JIOBHBIE 0003HaueHUs

3JIEMEHTOB 3JIEKTPUUYECKUX I.[EHEﬁ

1.16

MPUBOJUTL TpMMepbl (HaXoAWTb WHGOpPMALMI0O O TpUMepax)
MPaKTHUeCKOT0  HWCMOJIb30BaHUST  (U3MUECKUX  3HAaHUM B
MOBCEIHEBHON JKWM3HM [yia  obecrieueHuss 0e30MACHOCTH  TIPU
obpamjeHn c mpubopaMu ¥ TEXHUYECKHMH YyCTPOMCTBaMHU,
COXpaHeHMsl 3/10pOBbsi W COOJIIOZEHUS] HOPM 3KOJIOTMUYECKOro

MOBe/IeHUs1 B OKpY Karoleu cpeje

1.17

OCYILIEeCTBJIATL ITOMCK I/IH(i)OpMaL[I/II/I (1)H3I/II-IECK01"O CoJiep>KaHusd B




CeTHu I/IHTepHET, Ha OCHOB€ MMEIOLINXCA 3HaHUMN U HYTéM CpaBHEHHA
AOINO/THUTE@/IbHBIX KHMCTOUHHMKOB BBIAE/IATH I/IHq)OpMaLII/IIO, KOTOpas

AB/IAeTCA HpOTHBOPQ‘—IHBOﬁ W/TU MOXKET OBITh He'E[OCTOBepHOﬁ

1.18

WCTIOMb30BaTh TIPU  BBLITIOJIHEHUM Y4yeOHBIX 3a/laHuil  Hay4HO-
MOMYJ/ISIPHYIO JIATEPATypy (PU3MUYEeCcKOro CO/lep>KaHusl, CIIPaBOYHbIE
MaTepuasbl, pecypcbl ceTH VIHTepHeT; BjaZeTb NpUéMamMu
KOHCITeKTHPOBaHUs TEKCTa, Mpeobpa3oBaHust MH(OPMAIUK U3 O/IHOM

3HAKOBOM CUCTeMBI B IPYTYIO

1.19

co3aaBaTh COOCTBeHHbIE TIMCbMEHHbIe W KpaTKWe yCTHbIE
coo01ieHusi, 00061Ias WHGOPMAIMI0 M3 HECKOJBKMX HCTOYHUKOB
¢u3rUecKoro cofep>KaHusi, B TOM YHc/ie MyOIUYHO TIPeZCTaB/IsATh
pe3yJibTaThbl NPOEKTHOW WK UCC/Iel0BaTeIbCKOU AeITe/TbHOCTH, TPU
5TOM TpPaMOTHO HCIIO/Ib30BaTh W3YUEHHbIM TMOHSITUMHBIM anrapar

KypcCa (1)I/IBI/IKI/I, COIIPOBOXXOATh BBICTYII/IEHHE Hpe3EHTaHHEﬁ

1.20

TIPU BBITIO/THEHWH YUeOHBIX TIPOEKTOB U UCC/IeJOBaHUM (HU3NUECKUX
TIPOLIECCOB paCIIpe/iesiATh 00SI3aHHOCTH B TPYIINe B COOTBETCTBUH C
MOCTaB/IeHHbIMUA ~ 3ajlauaMH, CJeIUTh 3a BbBITIOJIHEHHWEM TlJlaHa
JIeCTBUM U KOPpPeKTUpOBaTb €ro, ajJeKBaTHO OlleHWBaTh
COOCTBEHHBI BK/aJ, B [IeATEJbHOCTb TPYIMIbI, BBICTPAUBATh
KOMMYHMKaTUBHOE  B3alMOJIEMCTBUe, TIPOSIB/ISIA ~ TOTOBHOCTh

paspelaTh KOHQJIUKTbI

9 KJTACC

Kopg
MpoBepsieMoro
pe3yjbTara

IIpoBepsiemMble MIpeMeTHbIe pe3y/IbTaThl 0CBOEHHs 0CHOBHOM
o0pa3oBaTe/IbHON MPOrpaMMbl 0CHOBHOTI'0 0011iero 00pa3oBaHusi

1.1

HCIT0J/Ib30BdTh M3yU€HHBIE ITOHATUA

1.2

Pa3/inuyaThb ABJIE€HHUA I10 OMHMCAHUI0O MX XdPdKTEPHBIX CBOMCTB ¥ Ha

OCHOBE OITbITOB, ZIEMOHCTPUPYIOIIUX aHHOe (PU3nUecKoe siBJieHUe

1.3

pacrio3HaBaTh TMpoOsiBJieHWe M3Y4YeHHBbIX (PU3NUeCKUX SIBIeHUM B
OKpY’KarollleM MHpe, B TOM 4uC/e (pU3nuecKue sIBJIeHUs B [IPUPO/ie,
TIPH 3TOM TIepeBOAUTH MPAKTUYECKYI0 3a[jauy B yueOHYIO, BBIIENATh

CylL|eCTBEeHHbIe CBOMCTBA (NPHU3HAKKN) (PU3NUECKUX SIBJIEHUU

1.4

OIMCbIBATb H3yUeHHbIE CBOICTBA Tel M CbHBquCKHQ SIBJIEHUS,




UCTOb3ysl (pU3MUYecKue BeJMYMHBI, TNIPY OMNHWCAHUM IPaBUJIbHO
TPaKTOBaTb  (M3UYECKHWN CMBIC  HCHOIb3YyeMbIX  BeIMUMH,
o0o3HaueHUss U eJUHULIbI (U3NUECKUX BeJWYMH, HaXOJUTh
dopmy/bl, CBA3bIBAIOLMe [AHHYH (PU3UUECKYH0 BeJMUMHY C
JPYTMMU BeJIMUMHAMU, CTPOUTh rpapvKu M3yueHHbIX 3aBUCUMOCTeN

(bu3MYecKrx BeTMUUH

1.5

XapaKTepu30BaTh CBOMCTBA Tes, (r3UuecKre siBJIeHUs U MPOLieCChl,
WCIO/b3ysl WU3yUeHHble 3aKOHbI, TIPU 3TOM /[iaBaTb CJIOBECHYIO
(GopMy/NIMpOBKY 3aKOHa W 3alyCbiBaTh €ro MaTreMaThyeckoe

BbIpa)KeHUe

1.6

00BSACHATH (hM3MUeCKHe TTPOLIeCChl M CBOMCTBA TeJl, B TOM UKCJIe U B
KOHTEKCTe CHUTyalMdid TIpaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIB/ISITH TIPUYMHHO-CJIE/[CTBEHHbIE CBSI3H, CTPOUTH 00bsICHEHHE U3
2 — 3 NOr"uYecKyx L1aroB C MOMOLIbI0 2 — 3 U3yUeHHBIX CBOMCTBA

(hu3uYecKux siBeHuH, Gru3nuecKux 3aKoHa WU 3aKOHOMEePHOCTH

1.7

pelliaTh pacuéTHble 33jauM (OMuparoliyecss Ha CUCTeMy U3 2 — 3
ypaBHEHHI), WCIMOMb3yst 3aKOHbI W (OPMYyJbI, CBSI3bIBAIOII[HE
¢u3nuecKkre BeWUYMHBL: Ha OCHOBE aHaju3a YC/IOBUS 3aJauu
3aNMChbIBaTh KpaTKOe YCJIOBHe, BBISB/ISATb HEAOCTAIOLIUMe WU
130BITOUHBIE /JaHHBIe, BEIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMbIe
JUIS1 pellieHrs, MPOBOJUTh PacuéThl U OLIEHHWBAaTh PeajlMCTUYHOCTb

IMMOJIYyUEHHOI'O 3HaU€HUA (Zl)I/IBI/I‘—IECKOﬁ BeJIMUYMHBI

1.8

PacCIiO3HABATh HPO6J'IEM]:I, KOTOpbIE MOJXHO Dpe€LIWUTH IPpU T[MOMOILIH
¢)H3I/ILIECKI/IX METOA0B, UCII0/Ib3ys OIMMMCAaHWE NCC/Ie40BaHNs, BbIAE/IATh
rpoeepdgemMoe IIpEATIo/IOKEHNE, OLEHHWBATL ITIPABUIBHOCTL TIOPAAKa
MnpoBeaeHnss HCC/Ie40BdHMA, [e/1aTb BbIBOAbI, HWHTEPIIDETHUPOBATH

pe3y/bTaThl HaOMIOZEHHUH 1 OTILITOB

1.9

TIPOBO/IUTE OTBITHI TI0 HAO/IOEHUI0 (U3MUECKUX SIBJIEHUM WU
(GU3UYeCKUX CBOMCTB TeJ: CAMOCTOSITE/IbHO COOMpaTh YCTaHOBKY U3
130BITOYHOTO Habopa 060py/I0BaHMs, OMUCHIBATh X0/ OTbITA U €T0

pe3y/bTaThl, GOPMY/IMPOBaTh BLIBO/IbI

1.10

MPOBO/IUTL TIPH HEOOXOJWUMOCTH CEpPUI0 TIPSMBIX H3MEpPeHHH,
oripefieNisisl CpejiHee 3HaueHuWe W3MepsieMOW BeJMurHbI ((POKyCHOe
paccTosiHie coOuparoleli JIMH3bI), 000CHOBBIBAThL BHIOOP CIIOCO0Oa

r3MepeHus (M3MepUTebHOTO TIprbopa)




1.11

NIPOBOJUTh MCCJIeloBaHWe 3aBUCUMOCTeM (PU3MUECKUX BeJIUYHH C
VICTI0/Ib30BaHUEM TPSIMBIX M3MepeHHU: T/IaHUpOBaTh UCC/efloBaHUe,
CaMOCTOSITE/TLHO COOMpaTh YCTAaHOBKY, (DMKCHPOBATh pe3yJ/IbTaThl
TIOTy4eHHOM 3aBUCUMOCTH (PH3MUeCKUX BeJUUMH B BHJe TabauLu

FpaCl)I/IKOB, AeJ1IaThb BbIBOJbI 10 PE€3YyJ/IbTaTdM UCC/IeJOBaAHUSA

1.12

MPOBOJIUTh ~ KOCBEHHble  U3MepeHUs  (U3MUeCKHUX  BeJIMUMH:
TJIaHUPOBaTh ~ W3MepeHHs,  cobupaTb  3KCIIePUMEHTAbHYIO
YCTAHOBKY U BBINOJHATh HW3MepeHus, Cjefysl TpeaJIoKeHHON
VHCTPYKLIMY, BBIYMCJ/IATH 3HAaYeHWe BeJMYMHbI U aHa/lIW3UpOBaTh
MoJlyueHHble pe3y/abTaTbl C YY6TOM 3aJaHHOW TMOTPeIIHOCTH

V3MepeHun

1.13

CO6J'I}O,£[aTb MpaBW/la TEeXHUKH 0e30I1acHOCTH npu pa60Te C

nabopaTtopHbIM 000py/J0BaHHEM

1.14

pas3/nyaTh OCHOBHBIE MPU3HAKU U3YUYEeHHBIX (PU3MUECKUX MOJeseu:
MaTepua/ibHasi TOUKa, aOCOMIOTHO TBEp/AOE Telo, TOYEeUHBIN
VCTOYHHMK CBeTa, JIy4, TOHKas /IMH3a, [JlaHeTapHasi MoJie/lb aToMa,

HYKJ/IOHHAd MOJ€eJ/Ib aTOMHOT'O A/ipa

1.15

XapaKTepU30BaTh TIPUHLUIBI JeWCTBUS W3y4YeHHBIX TPUOOPOB U
TeXHUYeCKHUX YCTPOWCTB C OINOPOM Ha WX OIUCAHUS, MCIO/b3Ys
3HaHWS O CBOWMCTBaX (DM3MUECKUX SIBIEHWA U HeobXoauMmble

(I)I/I3I/IquKI/Ie 3dKOHOMEPpHOCTH

1.16

UCMO/b30BaTh CXeMbl M CXeMaTHYHble PHUCYHKU HW3yUYeHHbIX
TEXHUYECKUX  YCTPOWCTB,  W3MEpUTeNbHbIX  MPUOOpPOB U
TeXHOJIOTUUeCKUX TPOLIeCCOB MPH pellleHUuH yueOHO-TpaKTUUecKux
3a/1a4, ONTHYECKHe CXeMBI JIIsl TOCTPOeHus N300pa’keHUH B IJIOCKOM

3epkaJsie U cobuparolei H3e

1.17

MPUBO/IUTh TPUMeEphl (HAaXOAWTb WH(OPMAILMI0 O TpUMepax)
MPaKTUUeCKOr0  MCIIO/b30BaHUsA  (U3MUYEeCKUX  3HaHWUM B
TIOBCEJJTHEBHOM KM3HM fjii  oOecrieueHus 06@30MacHOCTH  TIpH
oOpailjeHud C mTpubOpaMH M TEXHHUYECKMMH YCTPONCTBaMH,
COXpaHeHUs1 370pPOBbSI U COOJIFOZIEHHSI HOPM 3KOJIOTUYEeCKOTO

TIOBeZIEHUsI B OKPYKalolIleli cpejie

1.18

OCYLL[eCTB/ISIT TIOUCK HHGOpMaMu (PU3NUECKOro COJep)KaHus B
cetu VIHTepHeT, CaMOCTOSATEILHO (hOPMYIUPYsI TIOMCKOBBIHN 3arpoc,

HaXO0OWUTb MyTHn ornpeaejeHnss  A0CTOBEPHOCTHU HOJIy‘—IEHHOﬁ




I/IHQ)OpMaLII/II/I Ha OCHOBE€ HMMEIINXCA 3HaHUN U AOIIO/THUTE/IbHBIX

HNCTOYHUKOB

1.19

WCII0/Ib30BaTh TIPH  BBLITIOJIHEHWM Y4eOHBbIX 3a/laHvid  Hay4HO-
MOMYJ/ISIPHYIO JIATEPAaTypy (PU3MYECKOro CO/lep>KaHHWsl, CIIpaBOYHbIE
MaTepuasbl, pecypcbl ceTu VIHTepHeT; BjajleTb NpUéMaMU
KOHCITeKTUPOBaHUsI TeKCTa, peoOpa3oBaHus MHGOpMaLvy U3 OHON

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

co3/jaBaTh COOCTBEHHbIe MHUCbMEHHbIE W YCTHbIe COOOIeHHs Ha
OCHOBe WH(OpPMAalLlMM M3 HECKOJBKUX WCTOYHUKOB (DHU3UUYeCKOro
cofiep>KaHusi, MyOIMUHO TIPe/ICTaB/ATh Pe3y/bTaThl POEKTHOW WIH
WCC/Ie[JOBaTe/IbCKON  [1eATe/lbHOCTH, TIPpU  3TOM  I'DaMOTHO
WCII0/Ib30BaTh W3YY€HHbIM T[IOHATHUHBINA amnmnapar HW3yvyaeMoro
pa3ziesnia QU3MKKA U COTPOBOXKAATb BBLICTYTJIEHHE TIpe3eHTalueil C

yuéToM 0COOEHHOCTEH ayJUTOPUH CBEPCTHHUKOB

1.21

TIPU BBITIO/THEHWH YUeOHBIX TIPOEKTOB U UCC/IeJOBaHUM (HU3NUECKUX
TIPOLIECCOB paCIIpe/iesiATh 00SI3aHHOCTH B TPYIINe B COOTBETCTBUH C
MOCTaB/IeHHbIMUA ~ 3ajlauaMH, CJeIUTh 3a BbBITIOJIHEHHWEM TlJlaHa
JIeCTBUM U KOPpPeKTUpOBaTb €ro, ajJeKBaTHO OlleHWBaTh
COOCTBEHHBI BK/aJ, B [IeATEJbHOCTb TPYIMIbI, BBICTPAUBATh
KOMMYHMKaTUBHOE  B3alMOJIEMCTBUe, TIPOSIB/ISIA ~ TOTOBHOCTh

paspelaTh KOHQJIUKTbI




ITPOBEPAEMBIE OJIEMEHTbBI COAEPXKAHUSA

7 KITACC

Kop
pa3jena

Kop
j/IeMeHTa

IIpoBepsieMble 3/71eMeHTBI COjiep>KaHUA

®U3VKA U EE POJIb B TIO3HAHVU OKPY>XAIOIIIET'O MUPA

1.1

Pusvka — Hayka O Ipupoje. fIBjeHUs NPUPOJBI.
dusnrueckre sBJI€HUS: MeXaHUUeCKue, TeIUloBble,

J3JIGKTPpHUY€CKHWEe, MarHUTHbIE, CBETOBbLIE, 3BYKOBbIE

1.2

du3nueckue BeaUUWHBL. VI3MepeHHe (DU3UUYECKUX
BeiurH.  Pusnueckue Tpubopel.  IlorpemiHocTh

r3MepeHUN. MeXXyHapo/Hasi cucTeMa eJIMHUI]

1.3

EcTecTBeHHOHay4HBIM MeTOZ, TT03HAHUs: Habro/IeHue,
MOCTAaHOBKA HayYHOT'0 BOMPOCA, BbIIBW)KEHUE TUTIOTe3,
SKCIIEPUMEHT TI0 TIPOBEPKe THUIoTe3, OOBsCHEHHEe

Ha0JII0/JaeMOro SIBJIEHUS

1.4

Onucanue (pr3nyecKux sIBJI€HUI C TIOMOLLbIO MoJeseit

1.5

[TpakTryeckue paboThI:

N3mepeHne pacCTOSTHUM.

V3mepeHue 00bEMa KUIKOCTH U TBEPZOTO Tefa.
OrnpeziesieHrie pa3MepoB MaJlbIX TeJl.

N3mepenne Temneparypsl NPy MOMOLIU >KUJKOCTHOTO

TEPMOMETPA U OdTUHKA TeMIIepdTyPhbl

I[TEPBOHAYAJIBHBIE CBEEHWA O CTPOEHNN BEILIECTBA

2.1

CTpoeHue Bell|eCTBa: aTOMbI ¥ MOJIEKY/Ibl, KX Pa3MephI.
OmnbIThl, [lOKasbplBalollje  [JUCKPETHOe  CTpOeHHe

BelecCcTBa

2.2

[Bwkenne yactuy BemlectBa. CBsA3b CKOpPOCTH
[BWKEHUs] 4acTul, C TeMmmepaTypoi. BbpoyHoBckoe

JBIWKeHue, auddysus

2.3

BBEII/IMO,E[EI\/iCTBI/Ie HdCTHUL BelleCTBa: IPpUTS>KeHNE U

OTTa/IKMBaHNe




AFPel"aTHbIe COCTOdAHHMA BeleCTBa: CTPO€HHE TI'd30B,

KUAKOCTe W TBEpAbIX (KPUCTA//IMUeCKUX) TeJl.

24 B3aumocBs3b MeXXJy CBOMCTBaMM BellleCTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKY/ISIPHbIM
CTpPOeHHeM

2.5 OcobeHHOCTH arperaTHbIX COCTOSIHUM BO/IBI
[MpakTryeckue paboThI:
OueHka [AuamMeTpa aroMa MeTOZOM PpsfoB  (C
HcroJsib3oBaHreM dotorpaduii).

2.6 OnbITeI 110 HAOGIIOZIEHWIO TEIJIOBOTO PACLIMPEHUs

rasos.
OnbiTl 1O OOHAapy)KeHWI0  [IeMCTBUS — CUII

MOJIEKY/IIPHOTO NIPUTSDKEeHHUS

IBIDKEHUE Y B3AMMOJIEVICTBUE TEJT

31 MexaHuueckoe JBIDKeHue. PaBHOMepHOe "
' HepaBHOMEpPHOe /IBI)KeHHe
39 Ckopoctb. CpefHsil CKOPOCTb IIPU HepaBHOMEPHOM
' JBYOKeHUU. PacuéTt ryT ¥ BpeMeHU [BYKeHUs
SIBnenue vHepLuK. 3aKOH MHepLuU. B3anMogpelicTBue
3.3 Tesl KaK NNPUYMHA MU3MeHeHUsI CKOPOCTH JiBYJKeHUs TeJl.
Macca KaK Mepa UHepTHOCTH TeJia
3.4 IlnotHOoCT,  BemjectBa.  CBA3b  IUIOTHOCTA  C
' KOJINYeCTBOM MOJIEKYJI B e[JuHULIe 0O0bEMa BelljeCTBa
3.5 Cuna Kak XxapakTepUCTHKa B3auMO/IeHCTBUS TeJl
36 Cuna ynpyroctu u 3akoH I'yka. V3mepeHue cuibl C
' TIOMOLIBI0 IMHaMOMeTpa
3.7 SABnenuve Tarorenus U cuia Tsokectd. Cua TSDKeCTH Ha
' [pyrux maHerax. Bec tena. HesecomocTs
38 Cuna tpenus. TpeHUe CKO/IbXeHUsI U TPeHUe II0KOs.
' TpeHuve B Ipupo/ie U TeXHHUKe
3.9 CnoxeHue CW/, HarpaB/eHHbIX IO OJHOW TMPSIMOW.
' PaBHOeliCTBYIOILIAS CUJT
3.10 [TpakTHueckue paboThL:

OmnpesiesieHde CKOPOCTH PaBHOMEPHOI'O /IBHM)KEHHSI




(wapyka B OKUJKOCTH, MOJeIu 37eKTPUUYecKOoro
aBToMOOUIA M Tak Janee). OripejesneHue cpefHein
CKODOCTH CKOJIbXeHUs Opycka WM Iapvka TI0
HaK/JOHHOM TUIOCKOCTU. OripefieieHNe TJIOTHOCTH
TBépHoro  Tena.  OmbIThl,  JE€MOHCTPUpPYHOLIWeE
3aBUCUMOCTh pacTsbkeHUs (Aedopmaiivn) Mpy>KUHbI OT
TIPWIOKEHHOW CUjibl. OMBITHI, [1eMOHCTPUPYIOLIHE
3aBUCUMOCTb CUJTbI TPEHUsI CKOJIbKEeHHs OT Beca TeJja U

XapakTepa COMPHKACAOLIUXCS TOBePXHOCTeN

du3nyeckue siBleHYs B IPUPOZe: IPUMEPbI ABIKEHUS C

3.11 Pas3/IMYHbIMUA CKOPOCTSIMH B YKUBOM U HEXXUBOM NIPUPO/E,
JleliCTBHe CUJIbl TPEHHS B IPUPO/ie U TEXHUKe
3.12 TexHHWUecKue yCTpPONCTBA: AUHAMOMETP, MOILIUITHUKH

IABJIEHUE TBEPIBIX TEJI, )KUIKOCTEM 1 TA30B

4.1

HaBnenue TBépporo Tesna. CriocoObl yMeHBIIEHUS U

yBe/IMUeHUs [aB/I€HUA

4.2

,HaBJ'IeHI/Ie rasa. 3aBHUCUMOCTD AaBJ/IeHHsA TId3d OT

00bEMa, TemMriepaTypbl

4.3

[Tepenaua fjaBieHyst TBEPALIMU TeaMU, )KUJKOCTSIMU U

raszamu. 3akoH Ilackans. [THeBMaTUUeCKHe MaIlIMHbI

4.4

3aBUCUMOCTb [JaBIeHUSI JKUAKOCTH OT TIJIyOWHBL
I'mppocratnueckuit rapajokc. Coobujarormyecs

COCybl. FI/I,I:LPEIBJII/I‘JECKI/IG MeXdHHU3MBbI

4.5

Atmocdepa 3emmm U aTMoC(epHOe  [laBJIeHUe.
[IpyumHBI  CyIL[eCTBOBAHUSI BO3ZAYILIHOW 000/I0UKH
3emiu. OrbIT Toppuuesny. 3aBUCUMOCTb
aTMOC(epHOro [iaB/eHuss OT BBICOTbI HaJi ypOBHEM

Mops

4.6

V3mepenue atmochepHOro aapyeHus. [Ipubopbl ajis

V3MepeHUst aTMOC(HEPHOTO /1aB/ieHus

4.7

lelicTBUe >KUIKOCTH W Ta3a Ha MOTPY)KEHHOE B HUX
Teno. BelTankuBaroujasi (apxumegoBa) cuia. 3aKOH

Apxumena

4.8

[1naBanue Ten. Bo3gyxoruiaBaHue




4.9

[MpakTHyeckue paboOThI:

WccnenoBanve 3aBUCMMOCTU Beca Tejla B BoOfe OT
00bEéMa TIOTPY)KEHHOH B JKUAKOCTb YaCTH Tejla.
OnpefjeneHre BbITaJKUBAIOLEN CUIIbI, AeWCTBYIOLIEN
Ha Teso, TIOTPY)KEHHOe B JKUAKOCTb. [IpoBepka
HEe3aBHMCHMOCTH BbITA/IKUBalOLL[el CUJIbl, IeUCTBYIOILIeN
Ha Te/l0 B JKUAKOCTH, OT Macchl Tesna. OMBITHI,
JeMOHCTPUPYIOIIe 3aBUCUMOCTb  BBITAJKHBAIOIIeH
CWJIBI, [IEHCTBYIOIIEN Ha Te/o B KUAKOCTH, OT 00bEMa
TIOTPYKEHHOM B JKUAKOCTb UaCTH TeJia U OT IJIOTHOCTH
xupkoctd.  KoHcTpyupoBaHve — apeoMeTpa WU
KOHCTDYMpOBaHWe JIOAKM W  OlpejielieHue  eé

TPY30I0//bEMHOCTH

4.10

dusnueckue  sBlIeHUsT B TIPUpOJie:  B/MsHUE
aTMOC(epHOro [aB/leHUs] Ha JKUBOW OpraHu3M,

TiJIaBaHue pPbi0

4.11

TexHyuYeckue yCTpoiCTBa: cooOIjaroIecss COCy/bl,
YCTPOMCTBO BOZOIPOBOJA, THUAPaBIMYECKHUN IIpecc,
MaHoMeTp, OapomeTp, BbICOTOMeED, MOPLIHEBOM HAcoC,

apeomeTp

PABOTA, MOIIHOCTDB, DHEPI'MIA1

5.1 Mexanunueckasi pabora
5.2 MexaHnueckasi MOILLIHOCTb
3 [TpocTble MeXaHU3MBI: pbluar, O/I0K, HaK/JIOHHAs
' IJI0CKOCTh. [IpaBuio paBHOBecCus pbluara
5.4 [TprMeHeHue TIpaBW/a paBHOBeCHS pbldara K 0JI0Ky
«30/0TOE  TIpaBWIO»  MeXaHWKU. Ko3dduimeHt
5.5 MI0JIE3HOTO  [JIeMCTBUSL ~ MexaHu3MOB.  IIpoctele
MeXaHU3MbI B ObITY U TEXHUKE
5.6 [ToTeH1ManbHasi SHEPTryY Tesa, MOAHSATOr0 Haj, 3eM/én
5.7 KuHeTtnueckasi sHeprus
5 g [TonHasgs MexaHuyeckass SHeprus. 3aKOH M3MeHeHUs U
' COXpaHeHUs1 MeXaHUUYeCKON SHepryur
59 [TpakTryeckue paboThI:




Onpepenenvie paboTbl CUJTbI TPEHUS TIPU PABHOMEPHOM
[BIDKEHUU Teja IO TOPU30HTA/JIbHOM TMOBEPXHOCTH.
VccnenoBanue  yc/loBUM — paBHOBeCHs — pblyara.
N3mepenune KII/I HaknoHHOUW muiockocTu. M3yueHue

3dKOHd COXPdHEHUHA MeXaHUUeCKOM SHepruu

dusnueckre SBIEHUS B rnpupoje: pblyarun B TeJjie

5.10
yesioBeKa
TexHWuyecKue yCTPOMCTBA: pbluar, TMOJBWKHBIA U
5.11 HETOZBYKHBIN O/I0KU, HAK/IOHHAS TJIOCKOCTb, TIPOCThIE
MeXaHU3MbI B OBITY
8 K/TACC
Kop Kop
IIpoBepsieMble 3/71eMeHTHI COepP KaHMs
pa3pena j/1eMeHTa
TEITJIOBBIE ABJIEHUA
OcCHOBHbIE TIOJIO)KEHHSI MOJIEKY/ISIPHO-KMHeTUUeCKOH
61 TeOpUM CTPOEHUs1 BellecTBa. Macca U pa3Mepsl
' Moniekya. OmnbITbl, TIOATBEP)KJAIOLe OCHOBHBIE
T10J1I0KeHUsI MOJIEKY/IIPHO-KUHETUUeCKOW TeOpUU
Mogenu TBEpAOTO, JKUJKOTO W Ta3000pa3HOTO
6.2 COCTOsIHUM BeljecTBa. Kpucranmueckue ¥ amop(Hble
Tena
OOmbsiCHeHVe CBOMCTB ra30B, )KUAKOCTel U TBEPAIX TeJl
° 6.3 Ha OCHOBe TIOJIO)KEeHUM MOJIeKY/ISIPHO-KMHeTUUYeCKOM
TeOpUU
6.4 CmauvBaHMe U Kalu/UISIpHbIE SIBJIeHUS
6.5 TenioBoOe paciipeHue U cKaTtue
6.6 Temmneparypa. CBs3b TeMIiepaTypbl CO CKOPOCTBIO
' TEeI/IOBOTO /IBV)KEHUS YaCTHL]
BHyTpeHHsia ~ sHeprusi. Criocobbl  W3MeHeHust
6.7 BHYTpPEHHel 3Hepruu: Tellionepesaya U COBepIleHHe
paboTHI




BI/IAI:I Tervioriepeadyu: TEeIJioripoBOAHOCTD,

o8 KOHBEKLIUs, U3/lyuyeHue
KomnuecTBO  TemyoTel. Yje/bHasg  TeIJIOEMKOCTb
6.9
Bell[eCTBa
TeruiooOMeH U TeIJIOBOe paBHOBeCHe. YpaBHeHHe
6.10
TeryioBoro bamaHca
611 [InaBneHve U oOTBepAeBaHUEe  KPUCTA/IMYECKUX
. BellleCTB. Y Jje/lbHas TeIioTa I/1aB/1eHus
[Tapoobpa3oBanue ©  KOHjeHcarus. VcriapeHwue.
610 Kunenue. YgenbHasi TemioTa mapooOpa3oBaHUs.
. 3aBHCUMOCTh TeMIlepaTypbl KATIeHHst OT aTMOC(HepHOTro
JlaBJIeHysI
6.13 Bnaxnocts Bo3ayxa
6.14 OHeprus TOIIMBA. Y e/ibHas TeryioTa CropaHus
[MpuHOMIBEl  paboThl  TeryioBbix gBuraTeneid KIT/I
6.15 TeIUIOBOIr'0 ABurare/si. Terosble JBUraTe/y U 3allldTa
OKpY>Karolllel cpejibl
3aKOH COXpaHeHusi U IIpeBpallleHusi 3Heprud B
6.16
TeI/IOBBIX TpoLjeccax
[TpakTHUeckue pabOThI:
OneiTel 1O OOHapy)KeHWI0  JeWCTBUS  CHUI
MOJIEKYJISPHOI'O TIPUTSDKEHUS.
OnbITel MO BbIPALLMBAHHIO KPUCTA/UIOB IMOBapeHHOM
COJIM WU caxapa.
OmnbITel TI0 HAOJIOIEHUIO TENJIOBOIO  PacLIMpeHust
6.17 rasoB, JXUJKOCTeN U TBEP/BIX TeJl.

OrnpeiesieHye jaBieHNs BO3/lyXa B OajlloHe LITpHLIa.
OnbIThl, AEMOHCTPUPYIOLE 3aBUCUMOCTb JlaB/IeHHUsI
BO3/lyXa OT ero 06béMa 1 HarpeBaHus WY OXJIaXKeHHSI.
[IpoBepka ruroTesbl JTMHEWHOM 3aBUCUMOCTH [IJIUHBI
CTO/IOMKA YKUJKOCTH B TEPMOMETPUUYECKON TPyOKe OT
TemIiepaTyphl.

HabmtofieHre v3MeHeHHUs1 BHYTPeHHe SHepruu Teja B




pe3y/bTaTe Teriornepeau ¥ paboThbl BHEILIHUX CHJI.
WccnenoBanue SIBJIEHUST TerioobMeHa npu
CMeLIMBaHWUU XOJIOAHOW U TOpsiuer BOJBI.
OmnpefeneHrve KOMWYecTBa TeIUIOTHI, ITOJyYeHHOTO
BOJION TIpU TeryiooOMeHe C HarpeThiM MeTa/l/TnueCKUM
LUTUH/[POM.

OrnipepenieHre ye/bHOM TEMJIOEMKOCTH BellleCcTBa.
VccnenoBanue npotiecca uCnapeHusl.

OmnpefeneHre OTHOCUTE/ILHOM B/Ia&YKHOCTH BO3ZyXa.

Omnpefenenyve yenbHON TEM/IOTHI T/IaB/IEHUS JIbJA.

6.18

dusnueckue SIBJIEHUST B TIPUPO/Jie: TIOBEPXHOCTHOE
HaTsDKeHWe W KalWUIIpHble SIBJIEHHST B TIPUPO/IE,
KPUCTa/UTbl B Tipupoje, usnydyeHue  CosHila,
3aMep3aHre BOZOEMOB, MOpPCKUe OpH3bI; 0Opa3oBaHUe

POCBI, TYMaHa, UHes1, CHera.

6.19

TexHUuyeckye yCTPOMCTBA: KanWuIApbl, NpHUMepbl
VICTI0/Tb30BaHUs KPUCTAJIIOB, )KUAKOCTHBIN TePMOMETP,
[AaTUMK TeMIlepaTypbl, TepMOC, CHUCTeMa OTOIUIeHUS
JIOMOB, TUTPOMETpBI, TICHXpOMeTp, TlapoBasi TypOuHa,

ABUTraTe/Ib BHYTPEHHEro CropaHus.

SJIEKTPUUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 OnexkTpusauyd Tesl. JIBa poja 3/1eKTpUUeCKUX 3apsioB
B3aumogeiictBre 3apspkeHHbIX Tesl. 3akoH KysoHa

7.2 (3aBUCHMMOCTB CWJIbI B3aMMO/IEMCTBHS 3apSDKEHHBIX Tesl
OT BeJIMUKHbI 3apsi/JOB M PACCTOSIHUSI MEXK/1y TelaMK)
OnekTpuyeckoe roJe. HarnpsokéHHOCTB

7.3 /IeKTpUueckoro 1osig. IIpyHIMO — Ccyneprio3unuu
3/1eKTpUUeCKUX T1071ek (Ha KaueCTBEHHOM YPOBHe)
HocuTtenu sneKTpUUecKUX 3apsifioB. OJjieMeHTapHbIN

7.4 snekTpuueckun 3apsj. CtpoeHue atroma. [TpoBogHUKM
Y IU3/1eKTPUKH

7.5 3aKOH COXpaHEeHHUs 3JIEKTPUUYECKOro 3apsiia

7.6 ONeKTpUYeCKUM  TOK. YQIOBHS  CyL[eCTBOBAHMS




3JIEKTPUYECKOI'O TOKdA. M CTOUYHMKY TOCTOSTHHOT'O TOKa

[HeiicTBus 3/1eKTPUYECKOro TOKa (TeriioBoe,

7.7 XUMHYECKOe, MarHuTHOe). OJIeKTPUYeCKMM TOK B
JKUJKOCTSIX U razax
. OnekTpuyeckass wLernb. Cuia Toka. JOJeKTpUudeckoe
. HarpsbkeHue
29 CornpoTuBieHHe MPOBO/IHUKA. Y penbHoe
' COMPOTHBJIEHVE BelleCTBa
7.10 3akoH Oma fij1s1 yuacTKa Lenu
[TocnemoBarenbHOE UM mapasiienbHOE COeUHEHUE
7.11
MPOBO/IHUKOB
PaboTa ¥ MOIIHOCTb 3JIEKTPUYECKOTO TOKa. 3aKOH
7.12
xoyns — JleHnia
213 ONeKTpruecKue 1[eMu U TOTPeOUTeNTN IeKTPUUeCKON
. 9Hepruu B ObITy. KopoTKoe 3aMbIKaHue
[TocTosiHHbIe MarHUThl. B3anmo/eiicTBre NMOCTOSIHHBIX
7.14
MarHuTOB
715 MarnutHoe 1071e. MarHuTHoe I107e 3eM/IM U ero
. 3HayeHue /151 )KU3HU Ha 3emie
- 16 OnbiT Opcrega. MarHuTHOe TI0/Ie  3/IeKTPUYECKOro
' TOKa. [I[ppumMeHeHre 371eKTPOMarHiTOB B TEXHUKE
[elicTBYe MarHWTHOTO TI0JiI Ha TIPOBOJJHHUK C TOKOM.
217 OneKTpo/IBUraTe/ib MOCTOSTHHOTO TOKa. Vcrionb30BaHue
' 3/IeKTPO/JBUTaTe/lel B TeXHUUeCKUX YCTPONCTBaxX M Ha
TpPaHCIOpTe
718 Onbitel  ®Papazies. fIBaeHue  3/1eKTPOMAarHUTHOM
' nHaykiuu. [Ipasuio JleHja
DJIeKTpOreHepaTop. Crioco0mI T0/1y4YeHUs1
7.19 3/IGKTPUYECKOW  SHEPruy.  DJIEKTPOCTaHLMM  Ha
BO300HOB/IIEMBIX UCTOYHUKAX SHEPTUH
790 [TpakTHUeckue pabOThI:

OnbIThl  TI0  HAOJIOAEHUIO  3EeKTPU3alid  TeJl




VHZYKLYeN ¥ P COTIPUKOCHOBEHUHU.

WccnenoBanue [elcTBUSI 3/1IEKTPUUECKOrO TI0JI Ha
MPOBOJIHUKU U IU3JIEKTPUKH.

CbOopka W TIpoBepka PpabOThl 37EKTPUUECKOM Iienu
TIOCTOSIHHOT'O TOKa.

W3mepenue U peryivpoBaHue CUIIbI TOKa.

N3mepenue u peryivpoBaHue HampsKeHUs..
NccnepoBanue 3aBUCMMOCTM CUJIBI TOKa, WAYILEro
yepe3 pe3UCTOpP, OT COIPOTHB/IEHUS pe3ucTopa |
HarpsDKeHUsl Ha pe3ucTope.

OnbITHI, JIeMOHCTPUpPYOLLHe 3aBUCUMOCTb
3JIEKTPUUECKOT0 COTNPOTHBJIEHUs TIPOBOJHHMKA OT €ro
JUTUHBI, TI/IOLai1 TIOTIepeYyHOoro ceyeHus: U MaTepuaria.
[IpoBepka TipaBW/a C/IOKEHUsI HaMpPsKeHUN TpHU
MOC/Iel0BaTe/IbHOM COeUHEHUM [BYX Pe3UCTOPOB.
[IpoBepka npaBuia Ajist CUIbl TOKA TPU Mapasijie/lbHOM
coeiiHeHUM  pe3ucTopoB. OrmpeseneHrde  paboThI
3JIEKTPUUECKOr0 TOKa, WAYLIero uepe3 pe3ncTop.
OrnpesesieHde  MOLLHOCTM  3/IEKTPUYECKOTO  TOKa,
BbIZIe/ISIEMOU Ha pe3ucTope. Nccnenosanue
3aBUCHMMOCTH CU/IbI TOKQ, UAYILero yepes J1aMIouKy, OT
HaripsbkeHus1 Ha Hell. Onpegenenue KI1/] HarpeBaTerns.
UccnepoBanue MarHuTHOTO B3aMMO/IeNCTBUS
MOCTOSIHHBIX MarHUTOB. VI3yyeHWe MarHUTHOTO TOJIst
MOCTOSIHHBIX MAarHUTOB TMpU HUX 00beAWHEeHUU U
pa3zenenun. ViccnefoBanue 1eHCTBUS 3/1eKTPUUECKOT0
TOKa Ha MarHuTHYO CTPEJIKY. OnbITEI,
JIeMOHCTpUpYIOLL1ie 3aBUCUMOCTb CUJIbI
B3aUMO/eMCTBUS KaTYLIKHA C TOKOM M MarHUTa OT CUJIBI
TOKa W HarpaB/eHusl TOKa B KaTylike. V3ydeHue
JIeWCTBUSI MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.
KoHctpyupoBanue u H3yueHue paboThI
3/IeKTPOABUTATEIS. Nsmepenue KI1A

BHEKTPOABHFHTGHBHOﬁ YCTdHOBKMU. OnbITEI I10




HCC/Ie[IOBaHUIO SIBJIEHUST 3/71eKTPOMAarHuTHOM
VHAYKLWU: MCC/Ie[joBaHWe W3MEHeHUM 3HaueHus U

HaripaB/IeHUA HHAYKIIMOHHOT'O TOKa

7.21

dusnyeckue sSBAeHUS B TIPUpOJe: 3eKTpUUeCKHe
sB/leHUss B  aTtMocdepe, 3/IEKTPUUECTBO  JKUBBIX
OpraHHU3MOB, MarHUTHOe T10Jie 3eMJIH, peti( MoIHCoB,
POJIb MAarHUTHOT'O T10J181 ZIJ1s1 )KU3HU Ha 3emJie, TTOJISIpHOe

CHhsHHe

7.22

TexHUUecKue yCTPOMCTBA: 3/I€KTPOCKOI, amriepmerp,
BOJIETMETP, PeOCTaT, CYETUMK 3/IeKTPUUECKON SHepruy,
3/IEKTPOOCBETHUTE/IbHBIe TIPUOOpBI, HarpeBaTesbHbIe
3/1eKTPONPHUOOPLI (ripuMepsI), 3/IeKTpUYeCcKUe
NpeJlOXpaHUTe/H, 3J1IeKTPOMAarHuT, 3/1eKTPOZBUraTe/b

MOCTOAHHOI'O TOKa, reHepaTop IIOCTOAHHOT'O TOKA

9 KJIACC
Kop
Kog snemeHnTa [TpoBepsiembie 3/1eMeHThI COZeP>KaHUS
paszena
MEXAHMNYECKUE ABJIEHUA
81 Mexannueckoe [BwkeHue. MarepuanbHas TOUKa.
' Cucrema orcuéra
8.2 OTHOCUTE/IbHOCTh MeXaHUUeCKOTO [JBUKEeHUS
8.3 PaBHOMepHOe TIpsiMOJ/IMHEHOE JBMKEHHe
HepaBHOMepHOe nipsiMoiMHeiHOe ABrKeHre. CpeaHsisi
3 8.4 ¥ MCHOBEHHasi CKOpPOCThb Tejla MPW HepaBHOMEPHOM
JIBIDKEHUU
- YckopeHve.  PaBHOyCKOpeHHOe — IPSIMOJIMHEMHOe
' [IBIKeHHe
8.6 CBoboaHoe nagenue. OneIThl ["amues
PaBHOMepHOe aBUKeHHe 10 OKPYXHOCTU. [lepuon u
8.7 yactoTta obparrieHusi. JIuHelHasi ¥ yrjoBasi CKOPOCTH.

LleHTpOCTpEMUTETEHOE YCKOPEHHe




8.8

[TepBbiii 3akoH HbtoTOHA

8.9 Bropoii 3akoH HetoTOHa
8.10 TpeTuii 3akoH HbtoTOHA
8.11 [TpyHOMI CyneprnosuLuu CUjl
8.12 Cuia ynpyrocty. 3akoH I'yka
813 Cuna TpeHus: cu/a TPeHUS CKOJIb)KEHUs], CUja TPeHUs
' TIOKOS, ApyTrye BU/bl TPEHUS
8.14 Cuna Ts)KeCTU M 3aKOH BCEMHUPHOIO TATOTEHMS.
' YckopeHue CBOOOJHOTO T IeHUS
815 [Oewxenve ruiaHer BOKpyr CosHua. Ilepsas
' KOCMUYecKasi CKOpocTb. HeBecoMOCTh U neperpysku
PaBHOBecre MaTepuaibHONM TOYKH. ABCOMOTHO
8.16 )
TBEpZi0e TeJlo
8.17 PaBHOBecue TBEpPAOro Tesma C 3aKperyIEHHOW OChIO
' BpalleHus1. MoMeHT cuiibl. LeHTp TshkecTu
8.18 Nwmnynec Tena. Vi3smeHeHue uminysibca. VIMITy/ibC CUIIbI
8.19 3aKOH COXpaHEeHHs UMITyJIbCa
8.20 PeakTrBHOE JBM>KEHHE
8.21 MexaHnnueckasi paboTa ¥ MOII[HOCTb
8.2 PaboTa cun TS)KeCTH, YMpYrocTH, TpeHus. CBsi3b
' JHEPruu U paboThI
893 [ToTeHupanbHass SHeprusi Teja, IMOAHATOTO Haf,
' MOBEPXHOCTHIO 3eM/TH
8.24 [ToTeHLManbHAst SHEPTHsl CXKATOW MPY>KUHbI
Kvnetnueckast sHeprus. Teopema O KHUHETHUECKOM
8.25
SHEeprumn
8.26 3aKOoH COXpaHeHHs MeXaHUUeCKOM SHepruv
[MpakTHyeckue paboOTHI:
OripefiesieHre cpefiHel CKOPOCTH CKOJIbKeHUs1 Opycka
8.7 WIA [IBWKEHUs LIapyvKa IO HAaK/JIOHHOW IJIOCKOCTH.

OnpejeneHre yCKOpeHUs Tesla IPU paBHOYCKOPEHHOM
JIBW)KEHUU T10 HaKJIOHHOW TJIOCKOCTH.

I/ICCJ'IE,E[OB(:IHI/IE 3dBUCHMMOCTH IMYTH OT BpEMEHU IIpU




pPaBHOYCKODEHHOM  [JBIKeHUHM 0e3  HauyaJbHOM
CKOPOCTH.

[TpoBepka TuUMOTe3bl: €C/M TIPU PaBHOYCKOPEHHOM
JBIWKeHNU 0e3 Haua/lbHOM CKOPOCTH TYTH OTHOCSITCS
KaK psiJi HEUETHBIX UHWCesl, TO COOTBETCTBYIOLUE
NIPOMEXXYTKU BPeMeHU O/JMHaKOBBI.

WccnenoBanue 3aBUCHUMOCTH  CWIbI  TpPEHHUS
CKOJIb)KeHUSI OT CWIbl HOPMAaJbHOTO /laB/IeHUS.
OnpesieneHre KO3(@ULIMEHTa TPEHUS CKOJIbKEHUS.
OrnpefiesieHrie XKECTKOCTM Mpy>kuHbl. OmnpeeneHue
paboThl CUbI TPeHHs] TIPU PaBHOMEPHOM /IBI)KEHUU
TeJla 110 TOPU30HTA/IbHOU NoBepxHOCTU. OnpefiesieHue
paboTbl CHUBI YIIPYrOCTH TpPU TOABEME TIpy3a C
WCII0/Ib30BaHMEM  HETIOABIDKHOTO W TIO/IBHDKHOTO

O/I0KOB

8.28

du3ryecKue SIBIeHUS B npupoze: rnpujirnBbl U OT/IUBHEI,
ABVDOKEHHE IlJIaHeT ComHeuHoM CHUCTEMBbI, peaKTHUBHOE

ABVOKEHHE JXMBBIX OPraHU3MOB

8.29

TexHuyeckrue yCTPOWCTBA: CIUJOMETDP, /[AAaTUHMKU

MOJIOKeHUA, PACCTOAHNSA 1 YCKOPEHHS, PAKEThI

MEXAHHNYEC

KUE KOJIEBAHMSA N1 BOJIHBI

9.1

KosnebarenbHoe [IBUKeHue. OcHOBHBIE
XapaKTepUCTUKW  KoyiebaHWM: Tepuoj, 4YacToTa,

dMIUIUTYd

9.2

MartematueCcKud 1M TPYKUHHBIA ~ MasTHUKM.
[IpeBpamieHrie  SHeprud  TIpU  KosiebaTeTbHOM

ABIMDKEHHN

9.3

3aryxaromye KosiebaHusi. BeIHYKjeHHbIe KoJyiebaHusl.

Pe3onaHc

9.4

Mexanuueckde BOfHbL. CBOWCTBA MeXaHUYeCKUX
BoJiIH. [Ipofo/ibHBIE W TOTIepeuHble BOJIHBL. [lvHa
BO/HBI U CKOPOCTb €8  paclpoCTpaHeHus.
MexaHnuecKye BOJTHBI B TBEPJIOM Tele, CeiCMUUeCKHe

BOJIHBI

9.5

3BYK. I']pOMKOCTB U BbICOTa 3ByKa. OTpakeHue 3ByKa




9.6

VHdpa3ByK U yabTpa3BykK

9.7

[TpakTHueckure pabOThI:

OmpefesieHe 4YaCTOTbI U TepHOZia  KosiebaHHi
MaTeMaTHUeCKOr0 MasiTHUKA.

OmpejiesieHWe 4YacTOTbl U TIepUOZia  KoJsiebaHHi
MIPY>KUHHOT'O MasiTHUKA

VccnenoBaHve 3aBUCHMOCTH  TIepHofia  KosieOaHui
TIOJIBEIIIEHHOTO K HWTH Tpy3a OT [JIMHbI HUTH.
VccnenoBaHve 3aBUCMMOCTH TIepHofia  KosiebOaHWi
NIPY>KWHHOTO MasiTHUKAa OT Macchl rpy3a. IIpoBepka
HEe3aBUCUMOCTH  Tepuoja  KosebaHuid  rpy3a,
TIOZIBEIIIEHHOTO K HUTH, OT MacChl I'Py3a U )KECTKOCTH
NIPY>KUHBL.  VI3MepeHWe  yCKOpEHHWs  CBOOOIHOTO

rajieHust

9.8

dusuyeckue sIBJIeHUs B MIPUPO/ie: BOCTIPUSATHE 3BYKOB
JKUBOTHBIMH, 3eMJIeTpsICeHHe, CerCMUYecKre BOJIHBI,

LYHAMH, 3X0

9.9

TexHWuyeckue YCTPOMCTBA: 3X0JIOT, HCII0/Ib30BaHHe

y/IbTpa3ByKa B OBITY U TeXHUKE

SJIEKTPOMAT'HUTHOE I1OJIE 1 SJIEKTPOMAT'HUTHBIE BOJIHBI

BJIEKTPOMEIFHI/ITHOQ [1oJjie. BJIEKTPOM{:IFHI/ITHLIE BOJIHBI.

104 CBolicTBa 3/1eKTPOMarHUTHBIX BOJTH
10.2 [ITkana 3/1€eKTpPOMarHUTHBLIX BOJIH
103 DJIeKTpOMarHuTHas Tpupoga ceeta. CKOpPOCTb CBeTa.
' BosHoBBIE CBOMCTBA CBeTa
10 [TpakTrueckue paboThI:
10.4 N3yueHre CBOWCTB 3/71€KTPOMAarHUTHBIX BOJH C
TIOMOIIIbI0 MOOUIBHOTO Tesied)oHa
dusnueckue sB/EHWS B TIpUpoJe: OHoorHuecKoe
10.5 JlelicTBe  BUAUMOrO,  y/JbTpPa(uO/eTOBOTO U
PEHTIeHOBCKOT0 U3/TyueHrH
10.6 TexHuueckue YCTPOMCTBA: VICTI0JIb30BaHue
' 3/1eKTPOMarHUTHBIX BOJIH /I COTOBOW CBS3U
11 CBETOBBIE ABJIEHUA




11.1

Hy‘JEBaH MOJeJ/Ib CBeTd. NcTounrKYy cBeTa

11.2

[TpsiMosivHeHOe pacripocTpaHeHue CBeTa

11.3

Otpaxkenve cBeta. Ilnockoe 3epkano. 3akoH

OTpPpa’>Xe€HHs CBETa

11.4

HpeJIOMJ'IEHI/Ie CcBeTa. 3aKoH TMpejioMJIeHUs CBETd.

[TostHOE BHYTpeHHee OTpa)keHHe CBeTa

11.5

JIuH3a. Xog jiyueil B IMH3e

11.6

Onrtryeckast cuctema (oToanmapaTa, MUKPOCKOMA U

Te/IeCKoIla

11.7

'ma3 kak onThueckas cucTeMma. baM30pyKoCTb U

AaJIbHO30PKOCTb

11.8

Pa3nokeHue 6esioro cBeta B criekTp. OmbiTel HpIOTOHA.

CnoxxeHue CIIeKTPA/IbHBIX [IBETOB. ,Z[I/ICHepCI/IH CBeTa

11.9

[TpakTrueckue paboThI:

VccnepnoBanve  3aBUCMMOCTA  yIJla  OTPaKeHUsI
CBETOBOTO JIy4Ya OT yTJa Ma/|eHusl.

V3yueHne xapaKTepUCTUK U300pakeHHUsl TpeAMeTa B
TIJIOCKOM 3€epKarie.

WccnenoBanve  3aBUCUMOCTH  yrjla  TIPeJIOMJIEHHUS
CBETOBOI'O JIy4a OT yTJia MafieHrs1 Ha FPaHuLle «BO3/yX
— CTeKJIO».

[TonyueHre n3o0b6pa)keHHi C TOMOIIBI0 COOMparoIeit
JIUH3BL.

Ornpezesienre (DOKYCHOTO PacCTOSIHUSI U ONTUUECKOU
CU/IbI COOMpAroIIIe IMH3bI.

OTBITHI TIO pa3/Io’KeHHUIO OeI0ro CBeTa B CIIEKTP.
OmnbITHl TI0O BOCTIPUSITUIO 1iBeTa TIPeJMETOB TIPU UX

HaOJTI0IeHNH Yepe3 LIBeTOBbIe (PUIBTPhI

11.10

dusnueckue SBIEHUS B rpupoje: 3aTMeHUA COJ'IHL[& n

JIyHbl, 11BeTa Tes, ONTUUYECKUe sIBJIeHUSI B aTMOC(epe

(uBet Heba, pedpakiusi, pajiyra, MUPax)

11.11

TexHWueckue  yCTPOMCTBA:  OYKM,  II€PUCKOI,

(I)OTOEII'IH&DEIT, OIITHUYeCKHre CBeTOBO/AbI

12

KBAHTOBGLIE ABJIEHUA




OmnbiThl Pe3epdopza U niaHeTapHasi MoZiellb aToOMa.

12.1
Mopens atroma bopa
122 Wcnyckanve u norsoileHue cBera aTOMOM. KBaHTHI.
. JIuHeliuaTble CIIeKTPbI
12.3 PaguoakTuBHOCTE. Asb(a, 6eTa- ¥ raMMa-u3nydeHus
124 Ctpoenne aromMHoro szapa. HykioHHas Mopenb
' aTOMHOrO szpa. M30Tomnsl
125 PapmuoaktrBHBIe TipeBpalenus. [lepuon nonypacnaza
' aTOMHBIX si7iep
126 AnepHble peakiyy. 3aKOHbI COXPaHeHHUs 3apsil0BOro U
' MacCOBOT'O YMCes
OHeprusi CBSI3U AaTOMHbIX s7ep. CBgI3b MacCbl U
12.7
SHepruu
1.8 Peakiun cunHTe3a u geneHus sgep. VICTOUHHKH
' sHepruu CoJiHLIa U 3BE3]
12.9 AnepHas 5SHepretuka. [lelicTBUe paJM0aKTHUBHBIX
' V3/TyueHUI Ha )KUBbIE OpPraHU3MBI
[TpakTHueckure pabOThI:
HabnrosieHre CIUIOIMIHBIX W JIMHEHYAThIX CIEKTPOB
W3/1y4eHuUsl.
12.10
WccnepnoBanue TpekoB: W3MepeHUe SHEPryuy YaCTHULbI
10 TOPMO3HOMY TTyTH (110 hoTorpadusim).
V3mepeHue paioaKTHBHOTO OHA
dusuyeckue SBAeHUS B TPUPOJE: eCTeCTBEHHbIM
PaZiIMOaKTUBHBIN ¢oH, KOCMUUECKHe JIyuH,
12.11 paJilMOaKTUBHOE W3/lydeHue MPUPOJHBIX MUHEPAJIOB,
JleiCTBUe PaJMOaKTUBHBIX W3/IyYeHUM Ha OpraHu3Mm
yesioBeKa
2.1 TexHuyeckue yCTPOUCTBA: CIIeKTPOCKOTII,

VH/IMBU/yalbHBIA [103UMeTp, Kamepa Bunbcona




TIIPOBEPSIEMBIE HA OI'3 I10 ®U3UKE TPEBOBAHUSA K
PE3YJ/IbTATAM OCBOEHMS OCHOBHOMN OBPA30OBATEJ/IbHOM
ITPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBFPA30BAHNS

Kopg,
MPOBEPsIeMoro
TpeOoBaHUsI

ITpoBepsieMble TPe0OBaHUA K NPeJMETHHIM pe3y/IbTaTaM
0a30BOro ypoBHsI 0CBOEHHS OCHOBHOW 00pa3oBaTe/IbHOM
MPOrpaMMbI 0CHOBHOT0 00111ero o6pa3oBanus Ha ocHoBe PI'OC

[Tonrnmanue ponu  (GU3MKM B  HAayyHOW KapTUHeE  MUpa;
copMHpOBaHHOCTL 0a30BBIX TIPEJCTABAEHUNH O 3aKOHOMEpHOM
CBSI31 U [103HaBaeMOCTH SIBJIEHUI MPUPO/IbL, O PO/ SKCIIepUMeHTa B
¢usmrke, o0 cucremoobpa3ytoiield pomu (U3MKKM B Pa3BUTHH
eCTeCTBEHHbIX HayK, TeXHUKW U TeXHOJIOTuH, 00 3BOMoLuH
¢bur3nuecKrx 3HaHUM U UX PO/ B LIeJIOCTHOW eCTeCTBeHHOHAyUHOU
KapThHe MHpa, O BK/a/le POCCUMCKHUX U 3apyOeXHbIX YUéHbIX-
¢U3MKOB B pa3BUTHe HAyKH, 00bsICHEHNUE MPOLIECCOB OKPY’KaroIL[ero

MHDPa, pd3BUTHE TEXHUKHU U TeXHOJIOTUM

3HaHUS O BW/AX MaTepuu (BEIeCTBO W TIOJe), O ABVKEHWH Kak
criocobe CyI[eCTBOBAaHMWS MaTepud, 00 aTOMHO-MOJIEKY/ISIPHOM
TEOPUM CTPOEHMs BelecTBa, O (PU3MUECKOM CYIIHOCTH SIBJI€HUN
NpUpoAbl  (MeXaHW4YeCKUX, TeIUIOBBIX, 37eKTPOMarHWTHBIX U
KBAaHTOBBIX); yYME€HHWe pa3/IdyaTh SBJEHUS TI0 OIUCAHUI0 WX
XapaKTepHBIX CBOMCTB M Ha OCHOBE OITbITOB, Z€MOHCTPHUPYIOIINX
JaHHOe (U3MUecKoe siBieHHe; YMeHHWe pacrio3HaBaTh IPOsIB/IeHHUE
W3yUYeHHBIX (U3NUYECKUX SIB/IEHUH B OKPY’KaroIL[eM MUDe, BbIJessist

HX Cyll[eCTBeHHbIe CBONCTBA (TTPU3HAKM)

BJ'IEI,Z[EHI/IG OCHOBaMH TIOHATHIHOTO dlfiriapaTa WU CHMBOJ/IMYECKOI'O
A3bIKA CI)I/IBI/IKI/I " HCIIOJIb30BaHME UX /I pelIeHHsA y‘—IE6HbIX 3a4ay;
YMEHHE XapdKTe€pPHU30BdTb CBOMCTBA TeJ, (1)I/I3I/I‘-IECKI/IE sABJIEHUSA H

TMIPOLIeCChI, UCT0Mb3Y$ GYHJAMeHTa/lbHble U SMIMPUYeCKHe 3aKOHbI

YMeHue ONuChIBaTh H3ydeHHble CBOMCTBA Tel U (U3MUECKHe

sIBJIEHUS, UCIT0J/Ib3Yy4A (1)I/IBI/IT-IECKI/IE Be/TMUHHBI

BrajeHre OCHOBaMH MeTOZIOB HAyYHOTO TIO3HAaHWsI C YYETOM
cobrofieHyst TipaBus1 6e301acHoro Tpy/a: Hab/roieHre (GU3MUecKux

SABJICHUIA:




yMeHMe CaMOCTOsITe/IbHO COOMpaTh SKCIepUMeHTa/IbHYI0 YCTaHOBKY
13 laHHOTO Habopa 000pyA0BaHKs TI0 MHCTPYKLIWH, OMIMCHIBATh X0
OTbITA U 3aMKChIBaTh €ro pe3ybTaThl, ((OPMY/IUPOBATh BHIBO/IbI;
NIpOBe/leHHe TIPSIMBIX M KOCBEHHBIX W3MepeHUM (PU3NUecKux
BeJIMUMH: YMeHHe IUIaHMPOBaTh M3MepeHMs, CaMOCTOSITe/IbHO
cobupaTh SKCIIEPUMEHTAa/NbHYH YCTAaHOBKY IO HWHCTPYKLMH,
BBIUMCJIAT 3HAu€HWe BeIUUMHbl M aHalIW3UpOBaTh IMOIy4YeHHbIe
pe3ysbTaTbl C YUY6TOM 3aJj@aHHOM TMOTPeLIHOCTH pe3yJ/bTaToB
V3MepeHNl;

NIpOBeJileHNe HEeC/TI0XHBIX 3JKCIIePUMEHTabHbIX — HCC/eJOBaHUM;
CaMOCTOSITE/ILHO COOMpaTh SKCIIEPUMEHTATbHYI0 YCTaHOBKY M
NPOBOZMUTHL  WCCej0OBaHWE 110  MWHCTPYKLMM, Ipe/CTaB/IsATh
TNIOTy4YeHHble 3aBUCUMOCTH (PU3MUYeCKHX BelWYMH B BUJe Tabiaul| u
rpadMKOB, yUUTHIBaThb I[IOTPELIHOCTH, /Jie/aTb BbIBOJBI IO

pe3yJibTaTtaM MUCC/ieJOBaHuUs

[ToHnnmaHWe  XxapakTepHbIX CBOWMCTB  (U3UUYECKHMX  MOZesei
(MaTepuanbHasi TOUKa, abCOTFOTHO TBEP/[0€ TeJI0, MOZEe/T CTPOEHUS
rasoB, JXUJKOCTed W TBEpABIX Tes, IJlaHETapHasi MoJesb aTroMa,
HYK/IOHHasi MOZleJib aTOMHOTO sifipa) U yMeHUe TIPUMEeHSATb UX [J/Isi

00bsicHeHUsT (PU3NYECKUX TIPOLIECCOB

YMeHre 00bACHATH (hPHU3UUECKHe TPOLIeCChl M CBOMCTBA TeJl, B TOM
yhc/ie U B KOHTEKCTe CUTyaluil TPaKTUKO-OPUEeHTHPOBAHHOIO
XapakTepa, B UaCTHOCTH, BBISIB/ISITb IPUYMHHO-CJ/Ie[ICTBEHHbIE CBSI3U
U CTpPOUTb OOBsICHEHWe C OINopoM Ha H3yueHHble CBOMCTBa
¢bu3nueckrx sBleHUM, (uU3UUecKre 3aKOHbI, 3aKOHOMEDHOCTH WU

MO/1e/Tr

YMeHMe pellath pacuéTHble 3afaud (Ha Gasze 2 — 3 ypaBHeHWiA),
VCMOMb3ysl 3aKOHbl U (pOopMysibl, CBs3bIBarOLIMe (PU3UUYEeCKHe
Be/IMUMHBI, B YaCTHOCTH, 3alMChiBaThb KpaTKoe yC/IOBHE 3a/lauM,
BBISIB/ISITH HEJOCTAIOLIMe /laHHble, BbIOKMPATh 3aKOHBI U (OPMYJIBI,
HeoOXoZMMbIe 1S e€ pelleHus], UCTI0/Ib30BaTh CITPaBOYHbIe JaHHbIe,
MPOBOJUTH PAaCuéThl M OLIEHMBaTh DPEaJMCTUUHOCTH I0JIyYeHHOTO
3HaueHus (PY3MYeCKOl BeJIMUMHBI; yMeHe Orpe/ie/siTh pa3MepHOCThb

Q)HBquCKOﬁ BeJ/IMUYHHBI, HOJ'Iy‘-IQHHOﬁ IMpyU pelieHrnn 3a1d4mn

YMmeHue XdPAKTe€PU30BaTh TMMPUHLUIIBLI I,ZLeI\/JICTBI/ISI TeXHUYeCKHNX

YCTPOWCTB, B TOM 4MCJie OBITOBBIX MPUOOPOB, W TIPOMBIIIEHHBIX




TeXHOJIOTMYeCKUX MPOLIeCCOB 0 UX OIMCAHUIO, UCII0/Ib3Ysl 3HAaHUS O
CBOMCTBaxX (U3NUECKUX SIBeHMM W HeoOXoaumble (r3ndecKue

3dKOHOMEPHOCTH

10

YMeHHe WCIO/b30BaTh 3HAHUA O (U3UUECKUX SBJIEHUSX B
TIOBCEJJHEBHOM JKM3HM i1 obecriedeHus 0e30MacHOCTH  TIpH
obparieHnd C  OBITOBBIMH  TNpUbOOpaMM W TEXHUYECKUMH
YCTPONCTBAMM, COXPAHEHHUSI 3/I0pPOBbSI U  COOJIIOZIEHHS HOPM
9KOJIOTMUECKOTO TIOBEJIeHUsT B OKpYJKarolled cpezie; TIOHUMaHUE
HEOOXOMMOCTH TIPUMEHEHHsI AOCTIKEeHUH (U3UKHA U TeXHOJIOTUi

AJI palliUOHA/IBHOT'O TITPHYPOA0ITI0/Ib30BAHUA

11

OnbIT TIOMCKa, MpeoOpa3oBaHUs W TIpeJCTaB/eHUs WH(POPMaIUH
(U3MUeCKOro cojiep)kaHusi C HCI0J/Ib30BaHHWEM HH(OPMaLMOHHO-
KOMMYHUKaTUBHBIX TeXHOJIOTU; yMeH1e OLleHUBaTh [JOCTOBEPHOCTh
MOJSyyeHHOM MH(OpMaLMM Ha OCHOBe WMEIOLIUXCSl 3HaHUK U
JIOTIOJTHUTE/IbHBIX ~ MCTOYHUKOB; yMEHWe HCII0/Ib30BaThb  IpU
BBITIOJTHEHUM yueOHBIX 3alaHMi Hay4HO-TIOMYJ/ISIPHYIO JIUTEPaTypy
(b131ueCcKoro coziep>kaHusi, ClipaBOUHble MaTepyabl, peCcypchl CeTH
VHTepHeT; BrafieHWe 0a30BbIMM  HaBBIKAaMU  TpeoOpa3oBaHUs
vH(pOpMaLMM U3 OJHOM 3HAaKOBOM CHCTEMBI B JIPYI'yH0; YMeHUe
co3/jaBaTh COOCTBEHHbIe MHUCbMEHHbIE W YCTHbIe COOOIeHHs Ha

OCHOBe I/IHCl)OpMaL[I/II/I M3 HeCKOJIbKHMX MCTOYHHUKOB




INEPEYEHD 3JIEMEHTOB COJAEPXAHUA, IIPOBEPAEMbBIX HA OI'D
I10 ®UN3UKE

Kopg IIpoBepsieMbIii 3/IeMeHT CO/iep)KaHUsA
1 MEXAHMWYECKWE SABJIEHUSA
11 Mexanuueckoe [BwkeHue. MarepuanbHag Touka. (CucTema OTCYéTa.
' OTHOCUTENBHOCTh ABW)KEHUS
PaBHOMepHOe ¥ HepaBHOMePHOe /BMKeHue. CpefiHsiss CKOPOCThb. DopmyJia Ajist
1.2 BBIUHC/IEHUS CPeIHe CKOPOCTH: V = S/t
PaBHOMepHOe MpsSIMOIMHENHOe ABMXXeHUe. 3aBUCUMOCTb KOOPAWHATHI Tesia OT
BpeMeHU B C/lyyae paBHOMEPHOTO MPSIMOJIMHEMHOT'O [IBUYKEHUS:
13 xX(#)=x, +vt
I'padviki 3aBUCMMOCTH OT BpeMeHHW [Jisi TIPOeKLUHA CKOPOCTH, TMPOEKI[UH
riepeMelrieHusi, MyTH, KOOpPAWHAaTbl TIPU PaBHOMEPHOM TIPSIMOJIMHEMHOM
JIBDKeHUN
3aBUCHMMOCTb KOODJIMHATHI Tela OT BPEMEHU B Cjyyae PaBHOYCKOPEHHOIO
TIPSIMOJTUHEMHOT'O [IBUYKEHUS:
5
Sl =vg, *f+ay* ;
2
®opMybl AJid TIPOEKLMW TiepeMellieHusi, MPOeKLUU CKOPOCTU U TPOeKLUr
YCKOpeHUs1 P PABHOYCKOPEHHOM TPSIMOJIMHEHOM JBY>KEHUU:
1.4 s.(D=vy, -t+a, L
2
U.TU) =Up, T, Z,
a.(f)=canst,
L)h.: — L)-__.l.: =2a,s,
'padviki 3aBUCUMOCTH OT BpEeMEHH [jisi MPOEKI[MU YCKOPeHUs], MPOeKI[UU
CKOpPOCTH, MPOEKLWM T[epeMelleHrs, KOOpPAWHATbl MPU PaBHOYCKOPEHHOM
MPSIMOJTMHEMHOM [IBUYKEHUU
CBobopHoe magieHre. PopMyJibl, OMUCHIBAKOIHE CBOOOIHOE MaJieHHe Tesa 10
1.5 BepTHKa/IU (JBU)KeHUe Tejla BHU3 WM BBEPX OTHOCUTE/IbHO TMOBEPXHOCTU
3emsn). I'padmky 3aBUCMMOCTU OT BpPEMEHH [ijisi TPOEKIMH YCKOpeHwUs,




MMpoeKruu CKODPOCTHM W KOODAWHATHI IIPpH CBO60,E[HOM NnajieHnnu TeJjla II0

BepTHKa/IN

CKOpOCTh PAaBHOMEDHOTO /IBIDKEHHsSI Tejla I0 OKPY)KHOCTH. HarpapneHue
CKOPOCTH.
dopmysia /iJIsi BBIUMC/IEHHS] CKOPOCTH 4epe3 PajiiyC OKPYKHOCTH W TIEPHO[,
obparrieHust:

2mR

T

LleHTpocTpeMuTebHOE ycKopeHue. HampaBieHue 1eHTPOCTPEMHUTE/BHOIO

YCKOpEeHUS. qDopMyna AJIs1 BBIUMCJ/IEHUA YCKOPEHHSA:

1.6
2
_ b
R
dopmyiia, CBA3bIBAOIIIAs TIEPUO/] ¥ YaCTOTY OOpalieHus:
v = !
1
Macca. ITnotHOCTS BeljecTBa. @opmysia A5l BBIUUCIEHUS TTIOTHOCTH:
b= m
1.7 V
1.8 Cuna — BeKTOpHas pu3snueckas BesnurHa. CrioykeHue Cuil
1.9 SABnenne nHepuyu. IlepBbiii 3akoH HeroToHA
Bropoi1 3akoH HeroToHa:
F=m-a
1.10
CoHaripaB/1eHHOCTh BEKTOPa YCKOPEHHsI Te/la U BeKTOpa CUJIbI, 1eMCTBYIOLLIEM
Ha TeJio
B3aumogeiictBue Ten. TpeTtuii 3akoH HbroToHa:
1.11 Fyq=-Fiy
L 1o TpeHue 1TOKOs ¥ TpeHHe CKOoJIbXKeHUs1. DopmMyra /1711 BBIYUC/IeHUS] MOZYJISI CUJIBI

TPEeHUA CKOJIbXKEHUSA:




Hedopmarius Tena. Ympyrue W Heympyrue fedopmaldd. 3aKOH YIIPYrou

Jedopmariuu (3akoH ['yka):

113  F=k-Al
BcemupHoe TsAroteHue. 3aKOH BCEMUPHOT'O TATOTEHUS:
F_G. my -:n:
R
Cuna TspKeCTH. Y CKopeHHe CBOOOJHOTO TIa/IeHHs.
114 dopmya AJisi BEIYUCTEHUS CUIIbI TSDKECTU BOJIM3M MOBEPXHOCTH 3emu: F =
mg.
JBrxenune riaHeT BOKpyr CosHija. IlepBas KocMuueckast CKOpPOCTb.
HeBecomocTh U mieperpysku
Wmnysibc Tesla — BeKTOpHas (pr3nueckasi BeJIMuvHa.
1.15 p=m0o
Vmnyibc cuctemsl Tesl. MIsMeHeHMe uMItyJ/ibca. VIMITy/IbC CUIIBbI
3aKOH COXpaHeHUs UMITyJIbCa /Il 3aMKHYTOU CUCTeMBI Tes:
1.16 p=myUy +m, U, =const
PeakTuBHOe /BI>KeHUe
MexaHunueckasi pabota. @opmyiia /7151 BBIYMCIeHHsI pabOThI CUIIBI:
A=Fsoosa
MexaHnueckast MOLLIHOCTb:
1.17
R
5
KuneTtnueckasi ¥ moteHLManbHas sHeprusi. @opmysia [jisl BEIUUC/IeHUS
KWUHEeTUYeCKOU SHepruu:
1.18




TGODEMa 0 KMHeTHUeCKOU SHEepruu. CDOPMYJ'I(:I AJI1 BBIUMCJIEHUSA
HOTEH].[H&JIBHOﬁ SHepruu TeJjid, IoAHATOTO

HaJ, 3eMJIEi:

E_=meh
P o

1.19

MexaHuueckas SHeprus:
E=E;+E,

3aKOH COXpaHeHHUs] MexaHW4yeCcKol sHepruu. dopmyiia fi/1s 3aKOHa
COXpaHeHHs1 MeXaHWYeCKOU 3Hepruy B OTCYTCTBUe cui TpeHus: E = const.

[NpeBpalijeHre MeXaHUUECKOW SHePTryUy NPY HaJTMUWK CHJTbI TPEHUSI.

1.20

[IpocThie MexaHU3MBI. «30/10TO€e MPaBUI0» MeXaHUKH.
Peruar. MomeHT cunbi:M - Fl.

YcnoBue paBHOBecus pblyara:
M +M, +..=0
[ToaBYIKHBINM 1 HEeNOABIKHBIN 0/10KH. KIT/I MPOCThIX MEXaHW3MOB,

n= Anonesman

‘{ﬂIFaEEEEaH

1.21

[asyieHve TBEpA0ro Tesa.

dopMmyJia /i BbIYMC/IeHUs JaB/ieHusl TBEPAO0ro Tesa:

ol
#=g:

MaeneHue ra3a. ATMochepHoe /1aBIeHHe.

I'mapocTaTUueckoe aBjieHre BHYTPU XKUJKOCTH.

CDOpMyJ'Ia AJ11 BBIUMCJIEHUA OdBJ/I€HUA BHYTPU XKUIKOCTH:

p=pgh+p_,

1.22

3akoH [Tackans. ['mapaBMueckui rpecc

1.23

3akoH Apxumesna. dopmyna s onpefesieHUs BbITAJIKUBAKOLEN CHUIIBI,

JleMCTBYIOLLIeH Ha TeJslo, IOTPY>KEHHOe B )KUJKOCThb W/ Tas3:

F_i_I:m. = ng




YcnoBue riaBaHus Tena. [InaBanue CyZl0B M BO31yXOIl/ldBdHHE

1.24

MexaHuueckue KosnebaHus. AMIUIMTY/a, TMEpPUOZ, W YacToTa KoseOaHW.

dopmyra, CBS3bIBaKOLasi YACTOTY M Mepro/, KomeOaHui:

1.25

MaremaThueckuii M TIPY)KUHHBIM MasiTHUKW. [IpeBpalijeHne sHepruu Ipu

KosnebaTesTbHOM ABW>KEHUH

1.26

3aryxatorye Kosebanusi. BoiHyX/1eHHbIe Kosiebanusi. Pe3oHaHC

1.27

MexaHuuecKre BOJIHBI. HPO,I[OIIBHI)IE U TI0T1epe4dyHbi€ BOJIHBI. ,Z[J'II/IHa BOJIHBI 1

CKOPOCTb pacrpoCTpaHeHus BOJIHBIL:

Lh=v-T

1.28

3ByK. 'pOMKOCTb ¥ BbICOTa 3ByKa. OTpa)keHHe 3BYKOBOU BOJIHBI Ha I'paHULIe

IByX cpesl. IH(pa3ByK U y/ibTpa3ByK

1.29

IIpakmuueckue pabomnl

V3mepeHue cpejiHel TJIOTHOCTH BeIleCTBa; apXMMeJ0BOM CHJIbI; »KECTKOCTH
NPY’KUHBI; K03(duIieHTa TPeHUsI CKOJIbXKeHHsI; pabOThl CUJIbI TPEHHS], CHJIBI
YTIPYT'OCTH; Cpe/iHell CKOPOCTU JBM)KeHUs1 OpycKa M0 HaK/JIOHHOM TJI0CKOCTH;
yCKopeHMs1 OpycKa TpH [JBW)KEHWH T0 HAKIOHHOM TIIOCKOCTH; YacTOTHI U
nepuoza KojeGaHWM MaTeMaTWYeCKOTO MasTHHMKA; YacTOThl U Tepuoja
KosiebaHUi IPY>KMHHOT0 MasiTHUKa; MOMEHTa CHJIbI, [1eMCTBYIOIero Ha phlyar;
paboThl CH/IBI YOIPYTOCTU TIPU TOABEME TPy3a C TOMOIIBI0 HETIOABKHOTO
0/10Ka; pabOThI CHJTBI YIIPYTOCTH TPY TIOABEME TPy3a C TIOMOIIBIO TIOJBY)KHOTO
6/10Ka.

WccnenoBaHue 3aBUCMMOCTH apXUMeIOBOM CHJIbI OT OOBEMa MOTPYKEHHOU
YaCTH TeJla U OT IJIOTHOCTH XKUJKOCTH; He3aBUCMMOCTH BbITa/IKUBAOLLIel CHTIbI
OT MacChl TeJla; CU/Ibl TDEHUSI CKOJIb)KEeHUSI OT CUJIbl HOPMa/IbHOT'O [JaB/IeHus U
OT po/ia MOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HMKAIOLLIeH B IPY>KUHE, OT CTeleH!
JedopMariyy pY>KUHBI; YCKOpeHHs OpycKa OT yriia HaK/I0HA HarpaBJIsIOLLel;
nepro/ia (UacToThl) KosiebaHuil HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; TIepUoJa
KosiebaHU TIPY’KUHHOTO MasiTHUKA OT MacChl TPy3a M >KECTKOCTH TPYKUHBI;
WCC/eJOBaHNe He3aBHCHMOCTU Teprofia KosiebaHWid HUTSHOTO MasiTHUKA OT

Macchl rpy3a. [IpoBepka yc/0BUsi paBHOBECHS pbluara

1.30

dusuueckue seneHUss 8 npupode: TIPUMEPBI [BIKEHUSI C pa3TMUYHbIMU

CKOPOCTSIMM B JKUBOM M HEXKMBOU ITPUPOJIe, IeHCTBYE CUIbI TPEHMUs B IPUPOJIE U




TeXHUKe, TIpUIMBBI W OTJ/IMBbI, ABW)XE€HHWE IIJIaHET CoJiHeuHOM CUCTEeMBEI,
pPeakKTHBHOE [IBM)KEHKE )KUBBIX OPI'dHHU3MOB, PbIUdI' B Te€J/Ie Ue/I0BEKa, B/IUAHNE
aTMOC(i)epHOI"O AaBJ/IeHHsA Ha >KBOM OpraHuvsM, IlJlaBdHHE pr6, BOCIIpUATHE

3BYKOB XMBOTHBIMH, 3eMJIeTpACEHHE, cericMHYeCcKHe BOJIHBI, YHdMH, 3XO0

TexHuueckue ycmpoliicmea: CITUIOMETP, AATUMKW T10JIOXKEHUs], PaCCTOSTHUST U
YCKOpeHHs, JAWHAMOMeTp, TMOALIMIHUKYA, DPaKeTbl, pblYar, IO/ABWKHbBIA U

HEHOABH)KHbIﬁ 6J'IOKI/I, HaKJ/IOHHasA IJIOCKOCTb, INPOCTbIeé ME€XdHW3MbI B 6I)ITy,

131 Co0OIIIatoIHecs: COCY/bl, YCTPOMCTBO BO/IONPOBO/IA, TU/IPABIMUECKUI TIpecc,
MaHOMeTp, OapomeTp, BBICOTOMEp, TIOPIITHEBOW HACOC, apeoMeTp, 3XOJIOT,
WCTIO/Tb30BaHUe YIbTPa3ByKa B OBITY U TEXHUKE

2 TEIT/IOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJIEKY/IIPHO-KUHETUUECKOW TeOpUH CTPOeHHs

2.1 BelljeCcTBa. Mogiesiv TBEPAOTro, KUAKOr0 ¥ Ta3000pa3HOT0 COCTOSTHUM BellecTBa.
Kpucrannueckue u amopdHbie Tesa

25 HewkeHre yactul] BeljecTBa. CBSI3b CKOPOCTHA [BW)KEHMSI UacCTUL] C

' Temnepatypoil. BpoyHoBcKoe BrxeHue, fuddysus

2.3 CmauurBaHue ¥ Kanu/UIsIpHbIe SIBJIEHUS

2.4 TenyioBoe pacivpeHue U cKaTtue

2.5 TerioBoe paBHOBeCHe

26 BHyTpeHHsisi 3Heprus. PaboTa u Teruionepejadya Kak CIIOCOObI W3MeHeHHs

' BHYTpEeHHel 5Hepruu

2.7 Buabl Teruionepesauud: TerjioNpoOBOAHOCTb, KOHBEKLIVS, U3/Ty4eHre
HarpeBanue wu oxnaxzaeHnue Teia. KosnduecTBO TeryioThbl. Y e/ibHas
TeMI0EMKOCTb:

2.8 ; :

O=cm(t,—1,)
3aKOH COXpaHeHWsI SHepruM B TeIVIOBBbIX Ipolieccax. YpaBHEHUEe TeIIOBOro
OanaHca:

2.9
Q1 _Qg +...=0
Vcniapenue u KoHpeHcalusi. VI3MeHeHHWe BHYTpPeHHeM SHepruu B Mpoljecce

2.10 WCMapeHusi W KOHJeHcaluu. KumeHue >XKUJKOCTH. Y[e/bHasi TerioTa

napoobpasoBanus: L = Q/m




2.11

BnaxxHocTs BO3yxa

2.12

[TnaBnenve wu KpucTammsauus. V3MeHeHWe BHYTpDeHHeW SHepruy IpU

IJIaBJIEHWKU U KPUCTAJIJIN3allUH. Y,qeanaH TeIl/1IoTa Il/IaB/IeHUd:

, 9

.lr‘-'.:_
m

2.13

BHyTpeHHSI1 5Heprus CropaHus TOIUIMBA. Y[ielbHas TeIuloTa CropaHus

TOIMBa: q = Q/m

2.14

[TpuHLUITEI paboThI TeTUIOBLIX ABurareneit. KI1/J TerioBoro gBurareis

2.15

ITpakmuueckue pabombil

M3mepeHue y/ieNbHOM TeTUIOEMKOCTH MeTa/UTMUeCKOro [WIWH/PA; KOJTMUecTBa
TEIJIOThI, TOJYYeHHOTO BO/IOM KOMHATHOW TeMmIiepaTypbl (DUKCHUPOBAHHOM
MacChl, B KOTODYIO OIyIlleH HarpeTbli IWIMHAP; KOJIWUYeCTBa TeryIoThI,
OTZIAHHOTO HarpeThIM I[WIMH/POM, TIOC/Ie OMyCKaHWs ero B BOAY KOMHATHOM
TeMIlepaTypbl; OTHOCUTE/JILHON BJI&KHOCTH BO3/yXa; Y/JEJbHOM TEIIOThI
niaBjaeHus Jfbfa. VcciemoBaHWe W3MEHEHWsI TeMITepaTypbl BOABI  TIPH
Pa3/IMUHBIX YCIOBUSIX; SIBIEHUS TEIJIOOOMeHa MPU CMEILIMBAHUM XOJIOJHON U

ropsiueid BOZbI; TpoLiecca NCTapeHust

2.16

dusuyeckue s61eHUs 8 npupode: TIOBEPXHOCTHOE HATsDKeHHe U KalW//IsspHble
sIBJIEHUs B TIPUPO/ie, KPUCTA/UIb B NIPUPOJe, U3nydyeHne CosHLa, 3aMep3aHue

BO/I0EMOB, MOPCKHe Opu3bl; 0Opa3oBaHHe POCHI, TYMaHa, UHesl, CHera

2.17

TexHuueckue  ycmpolicmea:  Kanwlasipbl, TpPUMepbl  HCIO/b30BaHUSA
KPUCTaJIJIOB, )KUJKOCTHBIN TEPMOMETD, JaTYMK TeMIlepaTyphbl, TEpMOC, CUCTeMa
OTOITIEHUSI JJOMOB, TUTPOMETPHI, TICUXPOMETP, MapoBasi TypOMHa, JBUraTesb

BHYTPEHHETr' 0 CropaHus

SJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

OnekTpu3alus Tes. JIBa BUja 3/IeKTPUUECKUX 3apsi/ioB

3.2

B3aumo/ieiicTBUe 3apskeHHbIX Tesl. 3akoH KysioHa

3.3

3aKOH COXpaHeHUsl 37IeKTPUUeCKOro 3apsiia

3.4

OnekTpuueckoe mnose. HamnpsykEHHOCTH 37eKTpuueckoro rmnoss. [IpuHimn

CyMepIiO3ULIUM 3/IEKTPUUYECKUX T10J1el (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocutenn »snekTpuueckux 3apsfoB. [lelicTBUMe 5/1IeKTPUUECKOrO IO/ Ha




3JIEKTPUYECKHE 3apA/bl. HpOBO,E[HI/IKI/I N OUSJIEKTPHUKU

[TocTosIHHBIN 2/1IeKTpUUeCKUM TOK. [lelicTBUS 3eKTpruueckoro Toka. Cua Toka.

HarmpsokeHue.
3.6 I'=q/it,U=AqQ
OJIeKTpUYeCcKoe CONPOTUBJIeHUe. Y Ie/IbHOe 3/IeKTPUYeCKOoe CONPOTUBIIeHUE:
3.7 R = pl/S
38 3akoH Oma A1 yyacTka snektpuueckot uenu: I = U/R
[TocnepoBaresibHOe COeJMHEHME TIPOBOJHUKOB:
C TT—TT T- R—
I]. :I'}q L‘ —'[/-'1 _'[r'j-. R _R]. _R-?
3.9 [TapannensHOe coeZjiHeHWe POBOJAHUKOB PaBHOTO COMIPOTUBJIEHUS:
R
U=U;:;I=1+1I;;R=—.
ST -7 2
CwmeliaHHbIe COejiHeHUs TIPOBOJHUKOB
PaboTa 1 MOIIHOCTB 3/1eKTprudeckoro Toka. A = Ult, P = Ul
3.10
3akoH [[xoyns — JleHua:
3.11 2
: O=I"-R-t
312 OnbiT Opcrega. MarHuTHOe Tosie TIPSIMOTO TIPOBOAHMKA C TOKOM. JIMHUM
MarHUTHOM UHYKLUU
313 MarHuTHOe TIOJie TIOCTOSIHHOTO MarHuTa. B3auMofeiicTBhe MOCTOSTHHBIX
MarHuTOB
3.14 [elicTBYe MarHUTHOTO T0J1s1 HA IPOBOJAHUK C TOKOM
3.15 OnbiTel Papages. fABneHue 371eKTpOMarHuTHOM UHAYKLMU. [IpaBuo JleHia
IMpakmuueckue pabombil
V3MepeHre  3/IeKTPUYECKOTO  CONPOTUB/IEHUS  Pe3UCTOPa;  MOLHOCTHU
3.16

3JIEKTPUYECKOI'O TOK4, pa6OTbI 3JIEKTPHUYECKOTI'O TOKd.
I/ICCJ'IE,ZLOBEIHI/IE 3daBUCUMOCTH CHJIBI TOKd, BO3HHUKAIOIIEro B TIIPOBOJIHHUKE

(pe3ucTophl, JIAMIOYKA), OT HAaNpsDKeHUs1 Ha KOHIaX NPOBOJHUKA; 3aBUCUMOCTHU




COTIpOTUBJIEHHA OT AJIMHBI MTPOBOJHMKA, TVIOIIAAN €TI0 IOIepeyHoro CeueHusa u
YAeJbHOr'0 COIIPOTHUBJ/IEHUA.

HPOBePKa MpaBWJia AJid SJIEKTPUUECKOI'O Hallpsi>KeHUs TIpU 110C/1e40BATE€/IbHOM
coeqJMHeHWKW TMMPOBOJHUWKOB; IIpaBW/d [AJid CHJIbI 3JIEKTPUYECKOI'O0 TOKa IIpH

rapasiieJ;lbkHOM COeJMHeHUU MPOBOJHUKOB (Pe3UCTOPHI U JIaMITOYKa)

duszuueckue se61eHUS 8 npupoae: JJIEKTpPUUECKHE £BJIEHUS B aTMocq)epe,

3.17 3/IeKTPUYECTBO >KMBbIX OPraHU3MOB, MarHUTHOE ToJie 3eMJTH, peii( MoJiroCoB,
POJIb MarHUTHOTO TOJISL [i/151 )KU3HU Ha 3emiie, TIOJIIPHOe CUsIHUe
TexHuueckue ycmpolicmea: 37eKTPOCKOI, aMIiepMeTp, BOJbTMETpP, PeocTarT,
CUBTUMK S/IeKTPUYECKOM JHEpPruu, 3JIeKTPOOCBeTUTeNbHbIe  TPUOODHI,

3.18 HarpeBaTe/bHbIe 3JIeKTPOTIPUOOPEI (npuMmepsr), 3/1eKTpUYecKue
rpefiloXpaHUTeNN, 3JIEKTPOMAarHuT, 3/eKTPOJBUraTe/ib TMOCTOSIHHOTO TOKa,
reHepaTop MNOCTOSIHHOTO TOKa

3.19 OJIeKTpPOMarHuTHbIe BOHBIL. [11Kasa 3/1eKTpOMarHuTHbLIX BOJTH

3.20 JlyueBast mogienb cBeta. IIpssmMonrHeliHOe pacripoCcTpaHeHye CBeTa

3.21 3aKkoH oTpakeHus cBeTa. I10ckoe 3epkano

3.22 [Ipenomnenvie cBeTa. 3aKOH IpeIOM/IEHUs CBeTa

3.23 Jucnepcus cBeta

394 Jlunza. Xop nyueit B iuH3e. PoOKycHOe paccTosiHue JinH3bl. OnTHudeckas cuia

' munsel: D = 1/F

3.25 ['na3 Kak onTrueckasi cuctema. OnrTryeckrie MprOOPbI
ITpakmuueckue pabomnl
###Par###l13MepeHre ONTUUECKOM CWIbI coOuparoiledl JUH3bI;, (OKYCHOTO
paccTosiHUsS coOUparoILe JTMH3BI (110 CBOMCTBY paBeHCTBA pa3MepoB MpeiMeTa
1 U300pakeHus1, KOT/la TIpeZIMeT PacriojioXKeH B IBOMHOM (OKYyCe), TToKa3aTesist

3.26 TpeIoM/IEHHUs CTeKJIa.
#it#Par##llccnenoBaHre CBOMCTBA M300paXkeHUs], TIOJTYUEHHOTO C TTOMOIIIBIO
cobuparoiieil TMH3BI; U3MeHeHUs] (DOKYCHOTO PacCTOSIHUSL ABYX C0KEHHBIX
JIMH3; 3aBUCUMOCTHU yIJIa MPeIOMJIEHHUs] CBeTOBOIO Jiyya OT yrja MNaJeHusl Ha
rpaHULle «BO3AYX — CTEKJIO»

397 dusuueckue seneHusi 8 npupoode: 3atMeHusi CosiHua v JIyHbI, 1iBeTa TeJl,

' orTUUecKue siBieHus B atMocdepe (LBet Heba, pedpakiiys, pasyra, MUPax)
308 TexHuueckue ycmpotlicmed: OYKH, TIepPHUCKOM, (QoToarmapar, ONTHYeCKHe

CBETOBO/IbI




KBAHTOBLIE ABJIEHUA

PasroakTBHOCTL. Anb(a-, 6eTa-, ramMmma-u3nyuyeHus. Peakiiuu anbga-u beta-

4.1
pacrnazia

40 OnbiTel Pesepdopza mo paccessHuio anba-yactuil. [lnaHerapHass Mogjenb

' aToma

4.3 CocrtaB aToMHOrO0 sifipa. M30Torbl

4.4 [Tepuop monypacriajia aTOMHBIX SI/IED

4.5 fAnmepHble peakiu. 3aKOHbI COXPAHEHUS 3aPsiZJOBOT0 U MaCCOBOTO UUCES
dusuueckue seneHUss 8 npupode: eCTeCTBEHHbIM paJuoaKTUBHbINA (HOH,

4.6 KOCMHUYEeCKHe JIyud, paJUO0aKTUBHOE WU3J/lydyeHrue MPUPOJHBIX MUHEPAJIOB,
JleMiCTBUE paZMO0aKTUBHbIX W3/yUeHHI Ha OpraHu3M 4esioBeKa

47 TexHuueckue ycmpolicmea: CrieKTPOCKOIT, THAUBUy a/TbHBIN J03UMETP, Kamepa

BI/I]'ILCOHa, AAePpHasd SHEPreTuka




YUYEBHO-METOJUYECKOE OBECIIEYHEHUNE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /151 YYHEHUKA

1. ®wusuka 7 knacc. .M. Ileppinkud E.M. I'yTHUK...: Yueb. [lns
o61eobpa3oBaTesbHbIX yu. — M.: TIpocBemenue, 2023

2. XanHaHOB, H. K. ®usuka. Tectrl. 7 Knacc / H. K. XanHaHoB, T. A. XaHHaHOBa. —
M. : Ipoda, 2016. — 112 c.

3. Mapos, A. E. ®usnka. COOpHUK BOTIPOCOB U 3azay. 7 K. : yueb. mocobue / A. E.
Mapom, E. A. MapoH, C. B. Ilo3otickuii. — 2-e u3f., crepeotur. - M. [Ipoda, 2017 -
80 c.

4. Pabouas TeTpazb o (usuke. 7 knacc K yueoHuky A.B. INepoinkuna/ T.A.
XanHaHoBa, H.K.XaHHaHOB. 3-e u3fjanue, crepeoturl. - M. : [Ipoda, 2014.- 108 c.

5. ®wuswka 8 knacc. .M. Tlepoiiikud E.M. I'yTHUK...: Yueb. s
obirieo6pa3zoBarenbHBIX yu. — M.: [IpocBetiienue, 2024

6. Jlykamwk B. . CoopHUK 3a/1au 110 du3MKe: Yueb rmocobue A/1s ydyamuxcs 7-8 Kil.
cpej. K.

7. ®usuka 9 knacc. .M. Ileppimkud E.M. I'yTHUK...: Yueb. [Ins
obirieo6bpazoBarebHBIX yu. — M.: [TpocBetiienne, 2024

METOINYECKHWE MATEPHUAJIbBI VI YUUTEJIA

1. Pabouasi mporpamma 1o ¢usuke. 7-9 knacc Kk YMK A.B. IlepbiikyHa./
Cocrasuresns T.H. CeprueHko.

2. Oupaxktuueckre mMarepuansl 1o gusuke (A. E. Mapon, E. A. Mapon), Tectsl (H K.
XaHHaHOB, T. A. XaHHaHOBA)

ONPPOBBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCBI CETHU
NHTEPHET

https://m.edsoo.ru



