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1. TINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMEBI I10
OU3UKE HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHUSA

N3yuenne (UMK Ha YpOBHE OCHOBHOrO 00lijero o6pa3oBaHus
HarpaB/ieHO Ha [JOCTH)KEHWE JIMYHOCTHBIX, METalpeJMEeTHbIX W  TPeMETHBIX
oOpa3oBaTe/ibHBIX pe3y/IbTaToB.

B pe3ynbraTe wu3ydeHUss (GU3MKM Ha YypPOBHE OCHOBHOTO OOIIero
obpa3oBanus y obyuatoiierocs OyayT cOpPMHUPOBaHBLI CIeyIOIIMe JIMYHOCTHBIE
pe3y/bTaThl B YaCTH:

1) maTpMOTUYECKOTO BOCITUTAHUSI:
. MpOSIBJIEHWe WHTepeca K HCTOPUM W COBPEMEHHOMY COCTOSTHHIO
POCCUMCKOU (PU3UYECKON HayKU;

o I[eHHOCTHOE OTHOIIIeHWe K JOCTW)KEHUSIM POCCHUMCKUX YUEHBIX-
-(13UKOB;

2) rpakJaHCKOT'0 ¥ IyXOBHO-HPaBCTBEHHOI'O BOCITUTaHUS:

o TOTOBHOCTh K aKTMBHOMY Yy4yaCTHIO B OOCY)K[eHWH OOIIleCTBEeHHO

3HAUMMBIX W JSTHYECKMX I[Ipo0/ieM, CBSI3aHHBIX C TIPaKTUYeCKHUM IIpUMeHeHneM
JNOCTY)KeHUU (PU3KKY;

o OCO3HAHWEe  BAKHOCTU  MOpAIbHO--9TUUECKHUX  TIPUHILIUIIOB B
eaTeIbHOCTH YYEHOT0;

3) 3CTeTHYeCKOro BOCIIUTAHUS:

o BOCIIDUSITUE ~ ICTETUYECKUX KadeCTB (U3UUECKOW HayKu: eé
TapMOHHUYHOTO ITOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JIAKOHUUHOCTH;

4) 1]eHHOCTU Hay4YHOT'0 TIO3HaHUS:

o OCO3HaHWe 1[eHHOCTH (U3MUYeCKOW HayKd KaK MOIIJHOTO WHCTPyMeHTa
TMO3HAHMST MHUPA, OCHOBBI DAa3BUTUS TEXHOJIOTHM, Ba)KHEMILeH COCTaBJISIOIIeH
KY/IbTYPHI;

. pa3BUTHE HAay4yHOM JF0003HATE/ILHOCTH, MHTEPeca K MUCC/eloBaTe/TbCKOU
JesiTeTbHOCTY;

5) ¢popMupOBaHKs KY/LTYPhI 340POBbS U SMOLIMOHA/ILHOrO 6J1aronomyuus:

o OCO3HaHWe I[eHHOCTH Oe30macHoro obpa3a KHM3HH B COBpPEMEHHOM
TeXHOJIOTUUYeCKOM MHpe, B&XXHOCTU TTpaBU/I 6@301acHOro 1oBe/IeHUs1 Ha TPaHCTIOPTe, Ha
JIOporax, C 3JIeKTpUUeCKUM U TeIJIOBLIM 000pyI0BaHUEM B IOMAIITHUX YCIOBUSIX;

o c(hOpMUPOBAHHOCTh HaBblKa peduieKCuM, MpU3HaHWEe CBOEro IpaBa Ha
oLIMOKY U TaKOTO JKe MpaBa y Jpyroro ueaoBeKa;

6) TPyZ0OBOr0 BOCITUTaHUS:



o aKTUBHOE yuaCTHe B pellleHUM MPaKTUUeCKHX 3a7ad (B paMKax CeMbH,
oOpa3oBaTe/ibHOM OpraHu3aljii, Topo/ia, Kpasi)) TEeXHOJIOTMUeCKOW U COLMaTbHOU
HaTpaBJ/IeHHOCTH, TPeOYIOIKX B TOM UKC/e U (GU3NUeCKUX 3HaHUM;

o WHTEpeC K TMPaKTUYeCKOMY W3yueHHI0 TIpodecCHii, CBA3aHHBIX C
¢bu3MKou;

7) 9KOJIOTUYECKOT0 BOCTIUTaHUS:

o OpHeHTalYs Ha prMeHeHue (Gr3UueCcKUX 3HaHWM [I7Is pellieHus 3a/jau B
obsacTi OKpYysKarolljel Cpe[ibl, TJIAHUPOBAaHHUS TIOCTYIIKOB M OI[eHKH WX BO3MO’KHBIX
TIOC/IeZICTBUM J/151 OKPY KatoLeil Cpeibl;

o 0CO3HaHUe TJ00aTBbHOr0 XapakTepa SKOJIOTUYeCKUX TpobsieM U myTei
WX pellleHus;

8) afarrraify K U3sMeHSIOIIUMCS YC/IOBUSM COL[Ma/IbHOM U TIPUPOAHON Cpefbl:

o NoTpeOHOCTh BO B3aMMOJENCTBUM TIPU BBIMOJIHEHWH WCCeJOBaHUN U
ITPOEKTOB (hH3UUECKOM HallpaBIeHHOCTH, OTKPBITOCTD OTBITY 1 3HAaHUSIM JPYTHX;

o TIOBBIIIIEHHE YPOBHSI CBOEM KOMIIETEHTHOCTU dYepe3 TIPaKTHUeCKYIo
JesiTeIbHOCTh;

o notpebHOCTr B (GOPMHPOBAaHWM HOBBIX 3HAHWW, B TOM UYHCJIe
dbopMy/IpoBaTh H/eH, TIOHATHS, TUTIOTE3bI 0 (DHU3UUECKHUX 00bEeKTaX U SIBIIEHUSX;

o OCO3HaHHe Ae(PUIUTOB COOCTBEHHBIX 3HAHWM W KOMITETEHTHOCTEH B
obJjlacTu hU3MKWY;

o TIJIAaHAPOBaHWE CBOEro pa3BUTHSI B MPHUOOPeTeHHWH HOBBIX (hH3UUeCKUX
3HAHUU;

o CTpeM/IeHWe aHa/M3upOBaTh W BBIAB/SATL B3aWMOCBSI3M  TIPUPOJBI,

o0111ecTBa ¥ 5KOHOMHUKH, B TOM UHCJIe C UCTIONb30BaHUeM (PU3NUeCKUX 3HaHWUM;
o OlLleHKa CBOMX JeHMCTBUM C YUBTOM B/MSIHMS Ha OKPY’Karolllyk Cpeny,
BO3MO>KHBIX T'7I00a/TbHBIX TI0C/IE/ICTBU.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesy/sbTaTe 0CBOEHMSs MPOrpaMMbI 10 (GU3KMKe Ha YPOBHE OCHOBHOTO OOIIEro
obpa3oBanus y obyuaroierocs 6yayT copMUpOBaHbl MeTarpeJMeTHbIE Pe3yJ/IbTaThl,
BKJTFOUATOIIIVe TI03HaBaTe/IbHbIE YHUBEpCa/lbHbIe yueOHbIe NeUCTBUS,
KOMMYHUKaTUBHbIE YHUBepCasbHbIe yueOHbIe JeNCTBYS, peryJisiTUBHbIE
yYHUBepCaJibHble yueOHbIe 1eHCTBUS.

ITo3HaBaTebHBIE YHUBEpPCA/IbHBIE yueOHbIe [eHCTBUS
Ba3oBkIe JIoTHYeCKHe JeiCTBUS:



® BBLIBAATHL U XapaKTepu3oBaTh CYI[eCTBeHHble TPU3HAKU OOBEKTOB
(sIB/I€HUN );

®  yCTaHaB/MBaThb CYL[eCTBEHHbIM MPU3HAK KIaCCU(PUKALMK, OCHOBAHUS [JIs1
0000111eHs1 U CPAaBHEHHUS;

®  BBbISB/ISITH 3dKOHOMEPHOCTH Y MPOTHUBOPEUNsi B pacCMaTprMBaeMbIX (akTax,
JIAHHBIX ¥ HabJII0JeHUSX, OTHOCSILMXCS K (PU3UUYECKUM SIBJIEHUSIM;

®  BbIAB/IATb NPUUMHHO--CJIE[CTBEHHbIe CBSI3U IPU W3YYeHUU (PU3NYECKUX
SIBIEHUA W TIPOLIECCOB, [ieJlaTh BbIBOJbI C WCMOJb30BaHUEM [1eAYKTUBHBIX WU
VHAYKTUBHBIX YMO3aK/IHUeHU, BbIIBUTaTh THIOTE3bl O B3aUMOCBS3AX (DHU3UUYECKUX
BeJIMYUH;

®  CaMOCTOSITeNTbHO BBIOMpPATh CIIOCO0 pelieHus yueOHOM GhH3nuecKoi 3amaun
(cpaBHeHHe HeCKOJbKMX BapuUaHTOB pellleHus, BbIOOp Haubosee TMOAXOAAIIET0 C
yu6TOM CaMOCTOSITe/TbHO BbI/IeJIEHHbIX KDUTEPUEB).

ba3oBble ucciieoBaTebCKye AeUCTBUS:

®  1CMOJIb30BaTh BOMPOCHI KaK UCC/e/I0BaTeIbCKUN MHCTPYMEHT MO3HAHUSI;

®  TIPOBOJUTH IO CAMOCTOSITE/IbHO COCTaB/J€HHOMY I1JIaHY OMbIT, HEC/I0XKHBIN
busnyeckuii IKCTIepuMeHT, He0oJTbIIIoe NCCIejoBaHNe (PU3NUECKOTO SIBJIEHMUS;

e OlleHMBAaTb Ha TIPUMEHMMOCTb U  [IOCTOBEPHOCTb HH(OpPMaLHIO,
TI0JIyUeHHYH0 B XO/le UCC/Ie[JOBaHUS UM SKCIIePYMEHTa;

e  camMmocTosiTesbHO (hopMyTMpoBaTh 00001LIeHUsT U BBIBO/IBI 110 pe3yJsibTaTaM
TIPOBe/IEHHOT0 HabJII0/IeHNs1, OTIbITa, UCCIIe/JOBAHKS;

e  TIPOTHO3UPOBAaThb BO3MOXKHOE Jia/ibHelilllee  pa3BUTUe  (PU3UUYECKUX
TIPOLIECCOB, a TaKXXe BbIZBUTaTh TIPEATION0KeH!sI 00 UX Pa3BUTUM B HOBBIX YCJIOBUSIX U
KOHTEKCTaXx.

Pabota c undopmarimeit:

®  TIPUMEHATb pa3/MyHble MeTO/bl, UHCTPYMEHTHI U 3alpOChl MPU TOUCKE U
orbope WHGbOpPMALUK WK [JaHHBIX C YYETOM TIpeJ/IOKeHHOW yueOHOU (hr3nueckoit
3ajauu;

®  aHa/JM3UPOBaTh, CUCTEMATU3UPOBAaTh U WHTEPIIPETUPOBaTh HMH(GOPMALMIO
Pa3MUUHBIX BUZOB 1 ()OPM IIpe/|CTaB/IeHNS;

®  CaMOCTOSITeJIbHO BbIOMpAaTh ONTUMaNbHYH) (QOpMY TIpe[CTaB/ieHUs
vHbOpMalMMd W WUIIOCTPUPOBATh pelllaeMble 33/laud  HeCJIO)KHBIMM ~ CXeMaMH,
JvarpaMMaMu, MHOU TpaduKOM U X KOMOMHALIASMHU.

KoMMyHMKaTUBHEIE YHUBEPCA/IbHBIE yueOHbIe AeCTBYS:

e B xoJe oOCyXzaeHUs yueOHOTO Marepuaa, pe3yabTaTOB 1abopaTOPHBIX
paboT M MPOEKTOB 3a/laBaTh BOTIPOCHI IO CYI[eCTBY 00CyKZaeMoii TeMbl U BbICKa3bIBaTh



u7led, HalleJleHHble Ha pellleHHWe 3aflaud U TojJep)kaHue OJaroykenaTebHOCTU
oO11eHus;

®  COMOCTaB/SATb CBOM CYXJEHUSI C CYXIEHUSIMH JPYTUX YYaCTHHUKOB
auasora, 0OHapy>KMBaTh pa3/iuure U CXOZCTBO MO3ULH;

e  BbIpa)KaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U MUCbMEHHBIX TEKCTaXx;

e  TyOJMUYHO MpeACTaB/sATh pPe3y/bTaThl BLIMOIHEHHOTO (DPM3UUYECKOTO OITbITa
(3KCIieprMeHTa, UCC/ieloBaHus, TIPOEKTA);

®  [IOHMMATh U UCIMO/Ib30BaTh NIPEUMYIIeCTBa KOMaH/IHOW 1 MHAWBU/YaTbHOM
paboTHI MpU pellieHNH KOHKPeTHOM (hr3ndecKoii mpo0ieMsl;

e  TIPUHMMATH L[eJI1 COBMECTHOW [eATeNbHOCTH, OPraHMW30BbIBaTh AEeUCTBUS
1Mo eé JOCTWKEeHWIO: pacrpefiesiiTb pOoJid, 00CY)XJaTb TMpOLIeCChl U pe3yJbTaThl
COBMeCTHOM paboThl, 000011]aTh MHEHUSI HECKOJILKHX JTHO/Ie1;

®  BBINOJHATH CBOIO YacTb PabOThI, JOCTUTAsh KaueCTBEHHOTO pe3yJibTaTa I1o
CBOEMY HarpaBJieHUIO0 ¥ KOOPUHUPYSI CBOM [IeMCTBUS C IPYTUMU WieHaMU KOMaH/bl;

e  OIlleHMBAaTh KaueCcTBO CBOEro BK/aja B OOIIMN TIPOAYKT TI0 KPUTEPUSIM,
CaMOCTOSITe/IbHO C(HOPMYTMPOBAaHHBIM yUaCTHUKAMH B3aUMOZEeUCTBUSI.

PerynaTyuBHbIe YHUBEPCA/IbHEIE YueOHbIe JeliCTBIS

CamoopraHusarys:

e  BBIAB/IATH MP06JIeMbI B JKU3HEHHBIX M YUeOHBIX CHUTYyalUsX, TPeOYIOIUX
JUTs pelieHust GU3MYeCKUX 3HaHWH;

®  ODWEHTHPOBATbCA B  Pa3/IMUHBIX I[OAXOJAX TIPUHSATHS  PeIIeHUH
(MHOUBUAYaNbHOE, TIPUHSATHE PeIieHHs B TPYIITe, MPHUHATHE pellleHui TPYIIoi);

®  CaMOCTOSITE/IbHO COCTAB/ISATH aArOPUTM pellieHus PU3nUeckor 3a/auul WH
TJIaHa UCC/IeZIOBAHUS C YUETOM MUMEIOIUXCST PeCYPCOB U COOCTBEHHBIX BO3MOYKHOCTEM,
apryMeHTHPOBATh TIpe/ijlaraeMble BAPUAHThI PelleHNH;

e  fesiaTh BLIOOp ¥ OpaTh OTBETCTBEHHOCTD 3a pellieHue.

CaMOKOHTPOJIb, SMOLIMOHA/IbHBIN UHTEJUIEeKT:

e  /laBaTh a/IeKBATHYIO OLIEHKY CHUTYal[d{ W TIpe/jiaraTh IJlaH e€ N3MeHeHUsT;

®  O0BACHATH TIPUUUHBI  JIOCTWKEHWs  (HEeJOCTW)KEHUS])  pe3y/bTaToB
NesiTeIbHOCTH, ZIaBaTh OL[€HKY MPHUOOPETEHHOMY OMBITY;

®  BHOCHUTH KOPPEKTHBBI B JIeSITEJIbHOCTh (B TOM UHC/Ie B XO/| BBITOJTHEHUS
GbU3MUeCcKOTo WCC/IefOBaHUS WA TIPOeKTa) Ha OCHOBe HOBBIX OOCTOSITENTHCTB,
W3MEHHUBILINXCS CUTyalUi, YCTaHOB/IEHHBIX OIIMOOK, BO3HUKILKX TPYJHOCTeH;

e  OIleHMBAThb COOTBETCTBHE pe3y/bTaTa Lie/i U yC/IOBUSIM;

e  CTaBUTh Cebsi Ha MeCTO JPYrOro uesioBeKa B XO7ie Criopa WM JUCKYCCHU Ha
HayuYHYIO0 TeMy, [TOHUMaTh MOTHBbI, HAMEPEeHUs U JIOTHKY JIPyTroro;



e  [pu3HaBaTh CBOE MpaBO Ha OLIMOKY IMpH pellieHUU PU3NUECKUX 3afiau UK
B yTBep)X/IeHHsIX Ha Hay4Hble TeMbl U TaKoe JKe IpaBo Jpyroro.

I[MTPEIMETHBIE PE3YJIBTATBI

K xoHily obyueHusi B 7 Kjacce mpeZMeTHbIe pe3y/bTaThl Ha 6a30BOM ypoBHe
JIOJDKHBI OTPa)kaTh CPOPMUPOBAHHOCTD Y 00yUaroIUXCsl YMeHUM!:

®  UCMOMb30BaTh MOHATUS:  (U3MYECKWe W XHMUUYECKUe  SIBJIeHUS,
HabJIto/leHre, SKCIIePUMeHT, MO/ielb, TUTIOTe3a, eUHULIbI (PU3NUeCKUX BeTMUKH, aToM,
MoJIeKysa, arperaTHblie COCTOSIHUSI BelllecTBa (TBEpZOe, >KWUJKOe, ra3o00pa3Hoe),
MexaHW4yecKkoe JIBIDKeHWe (paBHOMEepHOe, HepaBHOMEpHOe, IpSIMOJIMHEMHOe),
TPaeKTOpUsi, pPaBHOZENCTBYyIoLasi cuaa, JAedopmanus (yrpyras, IIacTA4YecKas),
HEBECOMOCTb, COOOIIAIOIINECs COCY/IbI;

e  pa3nuuaTh sBjeHUs (Aud@ys3us, TeraoBoe ABMWKeHHEe YacCTWI] BellecTBa,
paBHOMEDHOe /IBI)KeHWe, HepaBHOMEDHOe [IB)KeHWe, MHepLUsi, B3auMOJeNCTBIe Tell,
paBHOBecve TBEDJBIX TeJl C 3aKpPelVIEHHOW OChIO BpallleHuWs, Iepefaya JaBeHUs
TBEPABIMUA TelaMH, >XUAKOCTIMU W ra3aMy, aTMOC(epHOe [aBjieHHe, MlaBaHue Tel,
TpeBpallleH’s] MeXaHUYeCKOM 3Hepryur) Mo OINMCAaHWI0 UMX XapaKTepHbIX CBOMCTB U Ha
OCHOBe OITbITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3UUeCKOe SIBJIEHUE;

®  pacrio3HaBaTh TMpOSIBIEHWE U3yUeHHbIX (U3UUECKUX SBJEHUM B
OKpy)KarollleM Mupe, B TOM uucie ¢Gu3Nueckue SsB/€HUsS B TMPUPOZE: TPUMepHI
JIBUDKEHHUSI C Pa3/IMUHbIMU CKOPOCTSIMU B YKUBOW M HEXXMBOW MpHUPO/ie, AeNCTBHEe CUJIbI
TPEeHUS B NIPUPOJE U TEXHUKE, BIMSHUE aTMOC(HEPHOro JaB/leHusl Ha KMBOM OpraHv3M,
TIaBaHue PbIO, phlUaru B Tejie uejioBeKa, TIPY 3TOM ePeBOAUTD MPAKTUUECKYHO 3aauy
B yueOHYI0, BbIZIeJISITh CYIIleCTBeHHbIe CBOMCTBA (TTPU3HAKN) (PU3NUECKUX SIB/IEHUM;

®  ONUChIBaTh U3yueHHbIe CBOWCTBA Tel U (PU3HUUeCKUe SIBJIeHUS, UCIIO/b3Ysl
¢bu3nueckre BeJMUMHBI (Macca, 06bEM, TUIOTHOCT Bell[eCTBa, BPeMsl, MyTh, CKOPOCTb,
CpeZiHssl CKOPOCTb, CUJ/a YIPYrOCTH, CWIA TSKeCTH, BeC Tesla, CWja TPEHUSs, [aBlIeHUe
(TBEpOTO Tesa, >KUAKOCTH, Tra3a), BBITAJKUBAKOIAsi CWIa, MexXaHuueckas pabora,
MOIIHOCTb, TUIEUO CHJIbI, MOMEHT CWJIbl, KO3()(QULMEHT TI0Je3HOr0 [JeWCTBUS
MeXaHW3MOB, KUHeTUuUeCKass U TIOTeHIMa/ibHasi SHeprusi), MpyU OMMCAaHWM TPaBUJILHO
TPAKTOBaThb (DPM3UUECKHIN CMBIC/T UCTIONBb3yeMbIX BeJTMUMH, X 0003HAUeHHUSI U eIUHULIBI
(bu3uUecKux BeJUUMH, HaXOAuTb (OpMy/bl, CBS3bIBalOllMe AAHHYIO (PU3UUeCKYIO
BeJIMUMHY C [PYTMMU BeJMUMHAMK, CTPOUTh Tpa(pUKA U3yYeHHBIX 3aBUCUMOCTeN
(bU3rMUeCKUX BeJIMUUH;

®  XapakTepu3oBaTb CBOWCTBA TeJ, (M3UYECKHe SBJIEHHWS W MPOLIECCHI,
VCTIO/Ib3ysl TpaBWIa CJIOKEHUs1 Cuia (BAOJb OJHOM TMpsIMOM), 3akKOoH ['yka, 3aKoH
[Tackarnsi, 3akoH Apxume/ia, TPaBUIO paBHOBecHsl pbiuara (6/10Ka), «30/10TOe TPaBUIO»



MEeXaHUKH, 3aKOH COXPaHeHHs MeXaHUYeCKOW SHEepruu, Mpy 3TOM [laBaTb CJOBECHYIO
(hOpMy/IMPOBKY 3aKOHa M 3alMChIBaTh €r0 MaTeMaTUueCKoe BbIpayKeHHe;

e  00BICHATDL (hH3UUECKHe SIBJIEHUS, MPOIeCChl U CBOMCTBA TeJ, B TOM YKC/Ie
MU B KOHTEKCTe CUTyal[uld TIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISB/ISATh
TIPUUMHHO--C/Ie[ICTBEHHBIE CBSI3H, CTPOUTH OOBsSCHeHHEe W3 1—2 JIOrMUecKUX IaroB C
ornopoii Ha 1-2 M3yueHHBbIX CBOMCTBa (PU3NUECKUX SIBJIEHUM, (PU3NUECKUX 3aKOHaA WU
3aKOHOMEPHOCTH;

e pelllaThb pacuéTHble 3a7aud B 1-2 [eWCTBHUs, WCIIOb3ys 3aKOHbl U
dhopMysibl, CBA3bIBaOIIME (hH3MUeCKre BeJIMUMHbBI: Ha OCHOBe aHajM3a yC/0BMS 3a/lauu
3aMuCbiBaTh KpaTKOe YCJIOBUeE, TIOACTAB/AThH (hr3uueckre Be/UYMHBI B (DOPMYJIBI U
TIPOBOZINTb PACyéThl, HAXOAWTh CIPaBOUHbIE JaHHbIe, HeOOXOMUMbIe /i1 peIleHus
3a/1au, OL|eHMBATh PeAIMCTUYHOCTh MOJ/TyYeHHOU (PU3MUYeCKOW BeJIMUUHBIL;

e  pacrosHaBaTh IpPo0JieMbI, KOTOpbIe MOKHO PpeIIUTb TMpPU  ITOMOIIA
dbu3ruecKMX MeTOZIOB, B OINMWCAHWW WCC/Ie/IOBaHUSI  BBbIAE/NSATh IPOBepsieMoe
rpeArosioyKeHye (TUIoTe3y), pa3MyaTbh U MHTEPIIPETUPOBATh MOTyUeHHbIU pe3yJ/ibTar,
HaXOZUTh OIMOKU B X0/l OIIbITa, ZIeJIaTh BBIBO/BI 10 €r0 pe3y/bTaTaMm;

e TIPOBOAWUTbL ONBITHI 10 HaOMOAeHHI0 (PU3NUECKUX SB/I€HUN WU
(bU3MUeCKHUX CBOMCTB Te: (OPpMy/IMpPOBATh TTPOBEPsiEMbIe TIPEATION0KeHHs, COOUpaTh
YCTAaHOBKY W3 TIPE[JIO)KEHHOTO 000pYyJOBaHHWA, 3alMChbIBaTb X0 OMbITa |
dhopMynMpoBaTh BLIBO/bI;

®  BBIMOJIHATh TIPSIMble MW3MepeHUs pPACCTOSIHWS, BpPEeMeHM, MacChl TeJa,
00BEMa, CUJTBI I TEMIIepaTypPhl C UCIT0/Ib30BAaHUEM aHAIOTOBBIX U 1[H(POBBIX MPHUOOPOB,
3aIMChIBaTh ITI0Ka3aHUsI MPHUOOPOB C YYETOM 3alaHHOM abCOJFOTHOM TOTPEIIHOCTH
HM3MepeHu;

e  TIPOBO/IUTH MCC/e[OBaHKe 3aBUCUMOCTH OJHON (hU3HUeCKOW BeTMUMHBI OT
JIIPyrOM C WCIO/b30BaHMEM MPSIMbIX H3MepeHuN (3aBUCUMOCTH IyTH pPaBHOMEPHO
JBUDKYILIETOCSl Tejla OT BPEMEHU [BW)KEHUS TeJia, CU/Ibl TPEHUs] CKOJIb)KeHUsI OT Beca
Te/la, KauecTBa 00OpabOTKW TIOBEPXHOCTeH Tel W He3aBUCHMOCTH CHU/bl TPEHHS OT
TJIOIIAIM  COMIPUKOCHOBEHUSI Tes, CHU/bl YIPYrOCTM OT VAJMHEHHUs TIPY>KUHBI,
BLITA/IKMBAIOIIE CHIBI OT O0bEMa TIOTPY)KEHHOM 4YaCTH Tefla W OT TIJIOTHOCTH
JKUAKOCTH, €€ He3aBUCHMOCTU OT TUIOTHOCTH Teja, OT TJyOWHBI, Ha KOTOPYIO
TIOTPY’KeHO TeJlo, YCIOBUM T/IaBaHUSI TeJl, YCJOBHM DAaBHOBeCHsl pbluara u OJIOKOB),
yuaCTBOBaTh B IIJIAHUPOBAaHWUM Y4ueOHOTrO HCC/Ie0BaHUs, COOMpaTh YCTAaHOBKY U
BBITIO/THAATh W3MepeHUs, Crefys TMpeJl0’KeHHOMY TIijlaHy, (PUKCUPOBaTb pe3yJ/bTaThl
TI0JTyUeHHOW 3aBUCHUMOCTH (DU3WUYECKHUX BeJIMUMH B BHUE TPEAJIOKEHHBIX TabuI] U
rpadrKOB, /leJlaTh BLIBO/IbI 110 pe3y/ibTaTaM UCC/ie/JOBaHUS;



® TIPOBO/IUTb KOCBEHHble HW3MepeHUs (U3NUeCKUX BeJUUYUH (TIJIOTHOCTh
Bell[eCTBA >KUJKOCTA U TBEPAOrO Teja, CUia TPEeHUsl CKOJIb)KEHUS, JaBleHue BO3/yXa,
BbITa/IKMBaKOIasi CWia, JEeMCTBYIOLasi Ha TIOTPY)KEHHOe B JKUJKOCTb TeJlo,
KO3(PUIMeHT ToJie3HOr0 [eWCTBUSI TIPOCThIX MeXaHW3MOB), CJiefys TMpe/l/I0’KeHHON
WHCTPYKIMU: TIPY BBIMOTHEHUY W3MepeHU cobupaTh 3KCITIePUMEHTA/IbHYI0 YCTAaHOBKY
Y BBIUUC/IATH 3HaUeHUe UCKOMOW BeJIMUVHbI;

e  coOmopaTh MpaBU/ia TEXHUKM 0€3011aCHOCTH TPH paboTe C 1abopaTOpHBIM
obopynoBaHueM;

®  yKasblBaTh TIPUHLIUIILI AeUCTBUS TPUOOPOB M TEXHUUECKHUX YCTPOMCTB:
BeCbl, TEpPMOMeTp, [JUHAMOMETp, cooOIlaroluecss Ccocyabl, OapomeTp, pbluar,
TIO/IBVKHBIM 1 HETIOJBIKHBIN 0JI0K, HAK/IOHHAsT TIOCKOCT;

®  XapaKTepu3oBaTh TIPUHLIAIIBI  AE€WCTBUS UM3yUeHHBIX TPUOOPOB U
TeXHUYECKUX YCTPOWCTB C OMOPOM Ha HUX oOnucaHusi (B TOM 4YHUC/e: TOALLIWITHUKH,
YCTPOMCTBO  BOJOMNPOBOJA, THUApaBIMUECKWW TIpecc, MaHOMeTp, BBbICOTOMED,
TIOPIIIHEBOW HAaCcOC, apeoMeTp), UCTIO/b3ysl 3HaHUSI O CBOMCTBAaX (PU3MUECKUX SIB/IEHUHN U
HeoOxo/iMbIe (hH3HUYecKre 3aKOHbI M 3aKOHOMePHOCTH;

® [IpUBOAUTL  TpuUMephbl  (HaxoAuTh HHMOpPMAIMIO O  IIpUMepax)
MPaKTUYECKOTO HCIOb30BaHUs (PU3NUECKUX 3HAHWM B TIOBCEJHEBHOM >XU3HU [JIsi
obecrreuenrss 6e30MMacHOCTH TIpHM  OOpaIrieHUH C TpuUOopaMyd U TeXHUUEeCKUMH
yCTPONCTBAMU, COXPaHEHWsS 37I0POBbs U COO/IOIEHUSI HOPM  3KOJOTUUYEeCKOro
TIOBe/IeHHsI B OKpYKatollleil cpejie;

®  OCYILIeCTB/SITh OTOOp WCTOYHMKOB UHGpopMmauyu B VIHTepHeTe B
COOTBETCTBUM C 3a/IaHHbIM TMOUCKOBBLIM 3alipOCOM, Ha OCHOBE UMEIOIIUXCS 3HAaHUM U
MyTéM CpaBHEHUs pa3/IMUHbIX UCTOYHUKOB BbIZIe/ATh MH(GOPMALWIO, KOTOpasi SIB/ISIETCS
TIPOTUBOPEUMBOM WA MOXKET ObITh HEIOCTOBEPHOM;

®  HCIIOJIb30BaTh IIPU BBITIOJIHEHHUH YUeOHBIX 3aflaHU Hay4HO--TTOMYJ/IIPHYIO
nuTepaTypy (GU3UUECKOTO COZepKaHUsl, CIpaBOYHble MaTepuabl, Pecypchbl CeTu
WHTepHeT, BafieTb TNpUEéMaMd KOHCITIEKTMPOBaHWS  TeKCTa, IpeoOpa3oBaHUs
MH(OpMalMK1 13 OJHOM 3HAKOBOM CHCTeMBbI B [IPYTYIO;

e  (Co37aBaTh COOCTBEeHHbIe KpaTKHWe IMMCbMEeHHbIe W yCTHbIe COOOIeHUs Ha
OCHOBe 2-3 WCTOYHUKOB HH(OpPMalMM (U3MUECKOTO COJep)KaHusi, B TOM UHUCIIe
nyO/IMYHO fieslaTh KpaTKue CooOIeHuss O pe3ysibTaTaxX IIPOEKTOB WM y4eOHbBIX
VICC/IeJIOBAHUM, TIPU 3TOM IPAMOTHO WCMO/b30BaTh M3YYEHHBIM MOHSATUMHBIA ariapaT
Kypca (p13MKH, CONIPOBOXK/ATh BLICTYI/IEHHE TIpe3eHTaLel;

® TIpU BBINOJIHEHHWH Y4eOHBIX TIPOEKTOB U WCC/Ie[0BaHWM pacrpefessTh
00513aHHOCTH B TpyIIe B COOTBETCTBUM C TIOCTaB/IEHHBIMHM 3aJjauaMH, C/IeJUTh 3a
BBITIOJTHEHWEM TIJlaHa [IeliCTBUM, aJileKBaTHO OLleHUBaThb COOCTBEHHBIM BK/aJ, B



JleATeJIbHOCTh TPYIINbI, BbICTPAUBAaTh KOMMYHUKAaTUBHOE B3aWMO/I€MCTBUE, YUUThIBas
MHEHHEe OKPY KaroLlUX.

K kon1y obOyueHusi B 8 Kjacce rpefiMeTHble pe3y/bTaTbl Ha 0a30BOM ypOBHe
JOJDKHBI OTpaXkaTb C(HOPMUPOBAHHOCTh Y 00yUarOIMXCsl YMeHUA:

®  KCIOJ/Ib30BaTh MOHATUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOe JBUKEHHE
aTOMOB U MOJIEKYJI, arperaTHble COCTOSTHUSI BellleCTBa, KpUCTa/uInuecKrue U amopdHbIe
Tesa, HaCbIleHHbId W HEHAChIL|eHHbIM Tap, B/IaKHOCTb BO3/JyXa, TeMmrleparypa,
BHYTDEHHSISI SHEprusi, TeIJIOBOW [IBUraTeslb, 3/IeMEHTapHbIA 3/1€KTPUYECKUW 3apsf,
3/IeKTPUUECKOe T0Jie, TIPOBOJHUKHA U JUITEKTPUKH, TTOCTOSTHHBIA 3/IeKTPUUYECKUUA TOK,
MarHuTHOE T0JI€;

e  pa3nuuaTh siBAeHUs (TEIJIOBOe pacCliMpeHue W C)KaTue, Terviornepejaua,
TerJIOBOe paBHOBeCHe, CMauMBaHUe, KalWISIpHbIe SIBJIEHUs, UCTlapeHre, KOHAeHC allys,
Ti/IaB/IeHUe, KpHUCTa/UTh3alusi (oTBepAeBaHue), KUTIeHUe, TerJionepeaaya
(TenI0MpoOBOAHOCTb, KOHBEKLIUS, U3/ydeHHe), SJeKTpusalusi Tesl, B3auMO/elCTBHe
3apsiiOB, JEWCTBUSI 3JIEKTPUYECKOTO TOKA, KOPOTKOe 3aMblKaHWe, B3ahMOZENCTBUE
MarHuTOB, [eiCTBMe MarHWUTHOTO TOJISi Ha TPOBOJHUK C TOKOM, 3JIeKTPOMarHUTHast
VH/IYKLIUSI) TI0 OINWCAHWI0 UX XapaKTepPHbIX CBOMCTB K Ha OCHOBE OIMbITOB,
JIeMOHCTPHUPYIOLUX AaHHOE (PU3UUYeCKOe SIBIIEHUE;

®  pacrno3HaBaTb TMpOsIBJIEeHWE HW3yUEeHHbIX (U3UUYECKUX SIBJIGHUM B
OKpy)KarollleM MUpe, B TOM uucje (r3uueckue siBjieHUs B MPHUPO/ie: TIOBEPXHOCTHOE
HaTsDKeHVe W KanWwIsipHble sIBJIeHUs] B TIPUPOZe, KPUCTA//Ibl B MPUPOJe, U3/TydeHUe
ConHila, 3aMep3aHue BOJJOEMOB, MOpPCKHe Opu3bl, 0Opa3oBaHHe POChI, TyMaHa, WHes,
CHera, d3JIeKTpUUeCKHe SIBJIeHUsI B aTMocdepe, 37€KTPUUYECTBO >KUBBIX OPraHU3MOB,
MarHuTHoe moJie 3em/H, Apeid MOJII0COB, POJIb MarHUTHOTO MOJIS [Jisl JKWU3HU Ha
3eMJie, TIOJIIPHOE CHUSTHWE, TIPH 3TOM I€PEeBOJUTH MPAKTHUECKYIO 3a/auy B yueOHYIO,
BbIJIe/ISITh CYI[eCTBeHHbIe CBOMCTBA (TpH3HaKK) (DHU3NUYECKUX SBIeHUM;

®  ONUChIBaTh U3yueHHbIe CBOWCTBA Tel U (PU3HUUeCKUe SIBJIeHUS, UCIIO/b3Ysl
(u3rueckue BeJIMUUHBI (TemIiepaTypa, BHYTPEHHsISI SHepPrusi, KOJIUUeCTBO TeIIOThI,
yZe/ibHasi TEMJIOEMKOCTb BeleCTBa, y/e/ibHasi TelyioTa IJIaB/eHus], yelbHas TersoTa
rapoobpa3oBaHus, yZe/bHas TeIjioTa CropaHUs TOIUIMBA, KO3(MGMHUI[MEHT T0Ie3HOr0
JIeICTBUSI TEMJIOBOW MalllMHbI, OTHOCUTE/bHAas BAaXKHOCTb BO3/yXa, 3/IEKTPUUECKUU
3aps/, ChJia TOKa, 3JIeKTPUUeCKOe HarlpssKeHre, COTPOTUB/IeHHEe MPOBOJHUKA, ye/IbHOe
COTIPOTHB/IEHHE BelljeCTBa, paboTa ¥ MOIIHOCTb 3/IEKTPUUECKOT0 TOKa), MPX OMHUCaHUU
TIPABWILHO TPAKTOBATh (hM3UUECKHN CMBIC/T MCTIOIb3yeMbIX BeUUMH, 0003HAUeHUs U
eqUHULIbl  (U3UYEeCKUX BeJIMUMH, HaXOAUTh (OPMYJibl, CBSI3bIBaIOLME JAHHYIO
(U3MUeCKY0 BeIMUYMHY C [APYTMMU BeJWUMHAMM, CTPOMTh TpaMKu H3yueHHBIX
3aBUCHUMOCTeN (PM3UUeCKHX Be/INUH;



®  XapakTepu3oBaTb CBOWCTBa TeJs, (U3MUECKHe SIBJEHUSI U TPOLIeCChI,
VICTIO/Ib3ysl OCHOBHBIE TOJIOKEHUSI MOJIEKYJ/ISIPHO--KUHETUUeCKOM TEeOpHUH CTPOEeHUs
BellleCTBa, TMPUHIMIT CyMNeprosvliuM moJjied (Ha KaueCTBEHHOM YpPOBHeE), 3aKOH
coxpaHeHusl 3apsza, 3akoH OMma [/ ydacTKa Lemnu, 3akoH [[xoyns—/leHa, 3aKOH
COXpaHEHHUs SHEepruM, TMpU 5TOM [laBaTb CJOBeCHYH (OPMY/IMPOBKY 3aKOHa U
3aMnuchIBaTh €ro MaTeMaTUUeCcKoe BbIpaKeHUe;

e  00BSICHATH (U3MUecKUe MpOLIeCCHl W CBOWCTBA Teld, B TOM UWCIe U B
KOHTEeKCTe  CUTyauud  MpPaKTUKO-ODUEHTUPOBAHHOIO  XapakKTepa:  BBISBJISATH
TIPUUMHHO-C/Ie/ICTBEHHbIE CBSI3U, CTPOUTH O0BsSICHeHWe W3 1-2 JIoTWYecKuX I11aroB C
oropoii Ha 1-2 M3yueHHBIX CBOMCTBA (hM3UUECKUX SIBJIeHWH, (PM3UUeCKUX 3aKOHOB WU
3aKOHOMEPHOCTEeW;

e pellaThb pacuéTHble 3a7aud B 2—3 [EeUCTBUS, HCIOJb3Yysd 3aKOHbl U
(dbopmy/ibl, CBsA3bIBatOLMe (hpU3UUeCKre BeJIMUMHBI: HA OCHOBE aHajiv3a yC/IOBUS 3a/lauu
3aMuCbiBaTh KpPaTKOe YC/IOBHE, BBISIB/ISATh HEJOCTAaTOK AAHHBIX [Jis pelleHusl 3a/auM,
BbIOMpATh 3aKOHBI U (hOPMYJIbI, HEOOXOAMMBIE [I/Is1 €€ pellleHHs], TTPOBOIUTL PACUEThI U
CpaBHUBATh MOTyUeHHOe 3HaueHue (PU3nUeCcKor BeJTMUMHBI C U3BECTHBIMU JJaHHBIMU;

e  pacrio3HaBaTh MpoOeMBI, KOTOpble MOXXHO peIUTb Tpd TIOMOIIU
(r3MUeCcKMX MeTOZOB, MCIOJIb3ys OMUCaHWe WCC/e[0BaHUsl, BbIJE/SITh MPOBepsieMoe
TIpe/No/Io’KeHre, OLIeHUBaTh TMPABU/IBHOCTb TIOpSiIKA TPOBEJIeHUs HKCCJe[0BaHUS,
JienaTh BbIBO/IbI;

® TIPOBOAWUTL ONBITBI 1O HaOMOAeHHI0 (PU3NUECKUX SIBI€HUN WU
(br3MUeCKUX CBOMCTB Tesl (KalwIsipHbIe SIBJIEHUS, 3aBUCMMOCTD JlaB/IeHUsI BO3/lyXa OT
ero o0bEéMa, TemIiepaTypbl, CKOPOCTU TIPOL[eCCa OCTHIBAHWS WM HarpeBaHUsi TIpU
W3yuyeHHU OT 1iBeTa Wu3Jydaroljeid (TorJionjaroiieii) IOBEpXHOCTH, CKOPOCTb
WCrapeHusi BOJbI OT TeMIlepaTypbl J>KUAKOCTM W IUIOMIQAA €€ TI0BepXHOCTH,
/IeKTpU3alusi Tejl U B3aUMOIeCTBUe 3JIEKTPUUECKUX 3apsifioB, B3auMO/IelCTBUe
TIOCTOSIHHBIX MarHuTOB, BHW3yalM3allds MarHUTHBIX TI0Jiell TIOCTOSIHHBIX MarHWTOB,
JIeWCTBUSI MarHUTHOTO TOJiS Ha MPOBOJHUK C TOKOM, CBOMCTBA 3J/IEKTPOMAarHuTa,
CBOMCTBA >JIEKTPOJBUraresisi IOCTOSTHHOTO TOKa): (POPMYy/JMpPOBaTh IpPOBepsieMble
TIPe/TIONIOKeH s, COOMpaTh YCTaHOBKY W3 Tpe//IOXKeHHOro 000py/10BaHusl, OIHChIBATh
X0/ onbITa ¥ (H)OPMY/IMPOBATh BLIBO/IbI;

®  BBINOJHATh NIPSIMble U3MepeHHsl TeMIepaTypbl, OTHOCUTeTbHOUW BIaXKHOCTH
BO3/lyXa, CW/bl TOKA, HAIpSUKEHHsI C WCIO/b30BaHUEM aHaJoroBbIX TIPUOOPOB U
JIaTUMKOB (PM3NUECKHMX BeIMUYMH, CpPaBHUBATh pe3y/bTaTbl U3MEPEHUM C YUuETOM
3aZIaHHOM abCOTFOTHOM TIOTPEIITHOCTH;

®  TMPOBOJUTH WUCCJIE[OBAHME 3aBUCUMOCTUA OJHOW (PU3MYECKOW BEJUUHHBI OT
IPYyroM C WCHOJIb30BaHWEM TIPSIMbIX UW3MepeHUM (3aBUCMMOCTb COTPOTHUBJIEHUS



MPOBOAHUKA OT €ro [JWHbIL, I[UIOIA[AX TIOMEPeYHOro CeYeHuss U YJeIbHOTO
COMPOTHUB/IEHUSI BellleCTBa MPOBOJHUKA, CHJIbI TOKa, WAYIIEro 4yepe3 MPOBOJHUK, OT
HarpspkeHUsl Ha MNPOBOJHMKE, WCC/e[loOBaHWE T0C/Ie0BaTe/bHOT0 M Tapasie/lbHOTO
COoeMHEHUM TIPOBOJHUKOB): TJIAHUPOBaTh HCCAel0BaHUe, COOUpaTh YCTAaHOBKY U
BBLITIOJIHSATh W3MepeHUs], Creflysl TpejJIo)KeHHOMY TiaHy, (UKCUPOBaThb pe3y/bTaThbl
TOJTyUeHHOM 3aBUCMMOCTH B BHJe Tabivi] W TpaduKoB, [enaTh BBIBOALI TIO
pe3ysbTaTtaM UCC/ie0OBaHus;

® TIPOBO/IUTb KOCBEeHHble u3MepeHUs1 (H3UUeCKUX BeauuuH (yJenbHasi
TeTUVIOEMKOCTh ~ BellleCTBa, COINpPOTHB/IeHWe TIPOBOAHMKA, paboTa U MOIHOCTD
9/IEKTPUYECKOr0 TOKa): TUIaHMPOBAaTb W3MepeHUs, CoOMpaTh SKCreprMeHTabHYH0
YCTaHOBKY, CJieAysl TIpe/ijIo’KeHHOW UHCTPYKLIWH, U BEIYMC/ISITh 3HaUeHUe BeJIMUVHbI;

e  coO/oiaTh MpaBUIa TEXHUKKU Oe30macHOCTH Tpy paboTe ¢ 1abopaTOpPHBIM
obopyaoBaHueM;

®  XapaKTepu3oBaTh TIPUHLIMIIBI  AE€UCTBUS UM3yUeHHBIX TPUOOPOB U
TeXHUYECKUX YCTPOUCTB C OMOPOM Ha UX OMMCaHUs (B TOM UKC/ie: CUCTeMa OTOTJIeHUSs
JIOMOB, TUTPOMETD, TlapoBast TypOHHa, aMITepMETp, BOBTMETP, CUETUMK /IEKTPUUECKOH
SHEPTWH, 3/IeKTPOOCBETHUTE/IbHbIe TMPHOOPHI, HarpeBaTe/bHbIE  3JIEKTPONPHUOOPHI
(mpumepkl), 3J/IeKTPUUECKHe TIpe[oXPaHUTe/H, 3JIEKTPOMAarHuT, 37eKTPOJABUraTe/lb
TOCTOSIHHOTO TOKAa), WCIOJ/Ib3ysl 3HAaHUSI O CBOMCTBaxX (DU3UUECKUX SIBJEHUN U
HeoOxoauMble (hr3UUeCKre 3aKOHOMEPHOCTH;

®  pacrio3HaBaTh IIPOCTble TeXHUYECKHWe YCTPOWCTBA U U3MepUTe/bHbie
nprbOpBI 10 CXeMaM U CXeMaTHYHBIM PUCYHKaM (PKUKOCTHBIA TEPMOMETp, TEPMOC,
TICUXPOMETP, TUTPOMETP, ABUraTe/b BHYTPEHHEr0 CropaHusi, 3JIeKTPOCKOIl, PeocTar),
COCTaBJISAITh CXeMbl 3J/IEKTPUUECKHX Llefeld C MOoC/ie/loBaTe/IbHbIM U Tapaslie/ibHbIM
coeWHEHWEM  3/IeMEHTOB, pa3/uuasi  yCjJoBHble  0003HaueHWs  3/eMEHTOB
57IeKTPUYECKUX LieTiel;

® [pUBOAUTH  TMpuUMephbl  (HaxoAWTb  HHMOpPMaLMIO O  TIpUMepax)
MPaKTUYEeCKOr0 MCMO0J/Ib30BaHUSI (PU3NUECKMX 3HAaHWUM B TMOBCEJHEBHOU >KU3HU AJIsSI
obecrieueHrst 6e30TMacHOCTH TIpU oOpallieHnd C TpUbopaMu U TeXHUUeCKUMU
yYCTPOMCTBAMU, COXpPaHEHHWS 3/0POBbSI U COOMIOIEHHST HOPM  3KOJIOTUYECKOTO
TIOBeJIeHUs1 B OKPY Karolllel cpefie;

®  OCYIIeCTB/ATb TOWUCK WH(poOpMaluud (U3NYECKOTO CofiepXKaHusi B
VHTepHeTe, Ha OCHOBEe MMEIOIIUXCS 3HAHWUM W TyTEM CpaBHEHUs [IOMOHUTEIbHBIX
HMCTOYHUKOB BBIZIEISITh UH(POPMaLUIO, KOTOpasi SIB/SIeTCS MPOTHBOPEUHMBOU WU MOJKET
OBITb HEIOCTOBEPHOM;

®  HCIIOJIb30BaTh ITPH BBITIOJIHEHHUH YUeOHBIX 3aflaHU Hay4HO--TTOMYJ/ITPHYIO
nuTepaTtypy (U3MYecKOoro COJiep>KaHUsi, CIpaBOYHble Marepuasbl, Pecypchl CeTd



WuTepHeT, BafieTb TNpUéMaMy  KOHCIIEKTUDOBAHWS  TeKCTa, ITpeoOpa3oBaHUs
MH(OpMaIMK1 13 OJJHOM 3HAKOBOM CHCTEMBI B JIPYTYIO;

e (Co3laBaThb COOCTBeHHble THCbMEHHble M KpaTKHe YCTHble COOOIeHUs,
0006111as1 “HGOPMAIMIO U3 HECKONBKHUX NCTOUHUKOB (DH3UUECKOTO COZIep>KaHUs], B TOM
yrcjie TyOMMYHO TIPeACTAaB/MAThL pe3y/bTaThl MPOEKTHOW WM MCC/IeA0BaTeTbCKOU
JlesITeTbHOCTU, TIPU 3TOM I'PAMOTHO MCII0J/Ib30BaTh M3yUeHHbIV TIOHSATHUIHBIN arrapar
Kypca (pU3UKH, COMIPOBOXK/IaTh BLICTYTI/IEHUE Mpe3eHTaluel;

e TIpU BBINOJHEHUHW Y4eOHBIX TIPOEKTOB W UCC/Ae[0BaHUN (PU3NUECKUX
TIPOLIeCCOB pacrpe/iesiaiTb 00s3aHHOCTH B TPYIINe B COOTBETCTBUM C TOCTaB/IeHHBIMU
3a/layaMy, CJ/IeUTh 3a BBINIOJHEHWeM T[IaHa /[IeMCTBUM M KOpPPEKTUPOBaTh €ro,
a/IeKBaTHO OlIeHWBaTh COOCTBEHHBIN BK/aJ] B AesATe/IbHOCTh TPYIIbI, BLICTPAWBaTh
KOMMYHHKaTUBHOE B3aIMO/ieiiCTBYe, TIPOSIB/ISISi TOTOBHOCTh pa3peliiaTh KOHMIUKTHI.

K konIy oOyueHusi B 9 Kjacce rpeiMeTHble pe3y/bTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTb C(HOPMUPOBAHHOCTh Y 00yUarOIUXCSl YMeHHA:

®  LCMOMb30BaTh TIOHSTUS: CHACTeMa OTCUéTa, MaTepuasbHas TOUKa,
TPaeKTOpUsl, OTHOCHUTETHbHOCTh MeXaHWUeCKoro JABWKeHUs, Aedopmaiiusi (yrpyras,
nacTA4yecKasl), TpeHue, LIeHTPOCTPEMUTEIbHOe  YCKOpeHHe, HeBeCOMOCTb U
Tieperpys3Ku, [IeHTpP TsHKeCTH, abCOTFOTHO TBEP/IOe Tesio, LIeHTP TSKeCTU TBEPAOTO Terla,
paBHOBecHe, MexaHWuUeCKhe KojieOaHWs W BOJIHBI, 3BYK, WH(Pa3ByK U Y/IbTPa3BYK,
3/IeKTPOMarHUTHbIE BOJIHBI, IIKaja 3/IeKTPOMarHUTHBIX BOJIH, CBeT, OJIM30PYKOCTb U
JaNbHO30PKOCTb, CIEeKTPbl HWCIyCKaHWsl W TOIJIolleHus, anbda-, 6eTa- U TramMma-
W3JTyueHusi, U30TOTIbI, siZiepHasi JHepreTHKa;

e pa3iuuaTh sBleHUs (paBHOMepHOe U HepaBHOMEpHOe TIPSIMOJIMHEeMHOe
JBIDKEHWe, PAaBHOYCKOPEHHOe TPSIMOJIMHEHHOe ABM>XKeHHWe, CBOOOAHOe mMajeHue Tel,
pDaBHOMEpHOe [IBIKEHWEe TI0 OKDY)KHOCTH, B3aUMOZEWCTBUe Tejl, pPeakTHUBHOe
IBIDKeHWe, KoseOaTesibHOe [BIKeHHWe (3aTyxarolljie U BbIHY)KAeHHble KoJiebaHus),
pPe30HaHC, BOJTHOBOE JBIKEHHe, OTPayKeHHe 3BYyKa, TIPSIMOJIMHEeHOe pacTipoCTpaHeHue,
OTpa’keHHe U TIpeJIOMJIeHHe CBeTa, M0JIHOe BHYTPeHHee OTpakeHue CBeTa, pa3jioykeHUue
Oesoro cBeta B CIIEKTP W CJIOKEHWE CITEKTPa/lbHBIX I1[BETOB, [AWUCIIEPCUSI CBETa,
eCcTeCTBeHHasl pa/JM0AaKTUBHOCThb, BOSHUKHOBEHHE JTMHeNUaToro CrieKTpa U3aydyeHust) 1o
OMMCAHUIO UX XapaKTePHbIX CBOWCTB U Ha OCHOBE OITbITOB, IeMOHCTPUPYIOIIUX JaHHOe
(du3uueckoe siBlieHUE;

®  pacrio3HaBaTh MpOsIB/ieHWe U3yUeHHbIX (U3UUECKUX SBJeHUM B
OKpy)KatoilleM Mupe (B TOM uucjie (u3nueckue siBJeHUS B TIPUPO/ie: TIPWIMBBI U
OT/IUBbI, JBIWKeHHe TulaHeT COJHEUHOW CHUCTeMbl, peaKTUBHOE [BIKEHHEe >KHUBBIX
OpraHM3MOB, BOCIIPUSITHE 3BYKOB >KMBOTHBIMH, 3eM/IeTpsiCeHHe, CeliCMUUecKue BOJIHBI,
I[yHaMH, 3XO0, 1[BeTa Tesl, ONTHUYecKHe siBJieHUs B MIpUpojie, OMoJIoTUUeCKoe AercTBHe



BUJUMOr0, yAbTPa(ro/JeTOBOT0O U PEHTIeHOBCKOTO U3/y4YeHUid, eCTeCTBEeHHbIN
PaJIMOaKTUBHBIM (POH, KOCMUUECKHUE JIyuyd, PaJUOaKTUBHOE U3Ty4YyeHue MPUPOAHBIX
MUHEpaJioB, elCTBHe paJMOaKTUBHBLIX M3/lydeHUH Ha OpraHu3M 4esloBeKa), Py 3TOM
TepeBOJUThL TPAKTUUeCKYI0 3ajauyy B yueOHYIO, BbIe/SATh CyllleCTBeHHbIe CBOMCTBA
(mpu3HaKu) (pr3UUeCKUX SBIEHUY;

®  OMNUChIBaTh M3y4YeHHble CBOMCTBA Tel U (M3UUeCKHe SIBIEeHHS, UCIO0JIb3Ys
(¢u3nUeckre BeUUMHBI (CpeAHsisi U MTHOBEHHasi CKOPOCTb Tesia TIpM HepaBHOMEPHOM
[IBWJKEHUY, YCKOpeHUe, TepeMelleHue, TyTh, YIJI0Basi CKOPOCThb, CWJIa TPeHWs, CUJa
YTIPYTOCTH, CUJIa TSDKECTH, yCKOpeHHe CBOOOJHOTO TafieHusl, BeC Teja, UMMYJ/bC TeJla,
WMITYJIbC CWJIbI, MeXaHWdeckasi paboTa M MOII[HOCTb, TMOTeHIMa/lbHasi SHeprusi TeJa,
TOAHATOrO HaJ, TOBEPXHOCTBI0 3€MJIM, MOTeHILMajbHas SHEPryus CXKaTOW TPY>KUHBI,
KUHEeTUUeCKasi 3Heprysi, TIoJiHasi MexaHWJyecKasi SHeprusi, epuo/;, U uacToTa KoJsiebaHui,
J/IMHa BOJIHBI, TPOMKOCTb 3BYyKa M BBICOTAa TOHa, CKOPOCTh CBeTa, ITOKa3aTesib
Tpe/ioM/IeHUs1 Cpefibl), TIPU OMMCAHWU MPAaBU/IBHO TPAKTOBAaTh (PU3NYECKUU CMBIC/
WCTIO/Ib3yeMbIX BeMUrH, 0003HaUeHUs U eJUHUIIbl (DU3MUeCKUX BeIMUMH, HaXOAWUTb
(dhopMy/ibl, CBSI3BIBAIOLIME [aHHYI (DM3UUECKYI0 BEJWUMHY C APYTUMM BeJIMUYMHaMH,
CTPOUTH 'PaMKU M3yUeHHBIX 3aBUCUMOCTeN (PU3NUeCKUX BeJTMUMH;

e  XapakTepu3oBaTb CBOWCTBA TeJ, (PM3UYECKHe SBJIEHWS W MPOLIeCCHl,
WCIO/b3ysd 3aKOH COXPaHEeHWsl SHePruM, 3aKOH BCEMHUDHOTO TATOTEHWSs, MPUHLUII
Cyneprno3vLii CWI, TIPUHLUI OTHOCHUTENBbHOCTH ['anmvsesi, 3aKkoHbl HbIOTOHA, 3aKOH
COXpaHeHUsI UMITYJ/IbCa, 3aKOHbI OTPAKEHUSI U MIPEJIOMJIEHHS CBeTa, 3aKOHbI COXPaHEeHUs
3aps0BOr0 U MacCOBOTO UKCeJI TIPU SIZIEPHBIX PeakLUsiX, TP 3TOM [jaBaTh CJIOBECHYHO
(hopMy/IMPOBKY 3aKOHA M 3alyChbiBaTh €10 MaTeMaThUueCKoe BbIDA)KEHUE;

e  00BACHATH (hU3MUeCKUe TPOLeCChl W CBOWMCTBA Tel, B TOM 4YUCIe U B
KOHTEKCTe CUTYyal[ui MPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBISIBJSATH MPUUMHHO--
C/ieICTBEHHBIE CBSI3U, CTPOUTH 00BSICHEHHE W3 2—3 JIOTUUeCKHX I1aroB C OTMOPOoi Ha 2—3
W3yUYeHHbIX  CBOMCTBA  (DU3MUECKUX  SBJeHWM, (U3NUEeCKMX 3aKOHOB WU
3aKOHOMEPHOCTeWH;

e pellaThb pacuéTHble 3ajaud (omuparolnMecsi Ha CcucremMy U3 2-3
yPaBHEHUM), WUCIMOJIb3Yysl 3aKOHbI U (POPMYJbI, CBsi3bIBatOllMe (PU3NUeCKre BeJIMUWHBI:
Ha OCHOBE aHa/lu3a YC/IOBUSl 3a/laud 3aluchbiBaThb KpAaTKOe YCIOBHUE, BBISB/ISTh
HeZloCTaroll[ie WIA W30bITOUHBbIe JlaHHBbIe, BBIOMpPATh 3aKOHbBI W  (HOPMYIIbI,
HeoOXoJuMble /il pellleHus, TIPOBOJAWTb PpaCyéTbl U OLIeHHWBaTh PeaMCTUYHOCTD
TIOJTyYeHHOT0 3HaueHus (Jr31uUeCcKou BeJIMUrHbI;

e  pacro3HaBaTh Tp0o0JieMbl, KOTOpble MOJKHO peIlWTb TIpU TOMOLIU
(U3MUeCKUX MEeTOZOB, MCI0JIb3ys OMUCaHWe WCCJ/IeJOBaHHs, BBIEIATh MPOBepsieMoe



TIPe/ITI0/IO’KEeHNe, Ol[eHWBATh TPaBUIBHOCTL TIOPSiIKA TIPOBE/IEHUsT HWCC/IeOBaHMUS,
JleNiaTh BbIBO/IbI, UHTEPIIPEeTUPOBATh pe3y/bTaThl HA0MIOAEHU U OTIbITOB;

® TIPOBOAUTbL ONBITHI 10 HaO/MOAeHHI0 (PU3NUEeCKUX sIBJIEHUN WU
¢du3nUyecKUx CBOWCTB Tes (M3ydyeHHe BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS
3HEepPruM, 3aBUCUMOCTh Iepro/ia Koyie0aHWi TIPYKMHHOT'O MasiTHUKA OT MaccChl Tpy3a U
JKECTKOCTA TIPY)KMHBI W HE3aBUCHMOCTh OT aMIUIMTYAbl MasbIX KojebaHui,
TIpSIMOJIMHEHOe pacrpoCTpaHeHue CBeTa, pasjioykeHuWe O0esloro cBeTa B CIEKTD,
v3yuyeHWe CBOWCTB u300pakeHWsi B IIJIOCKOM 3epKaje W CBOMCTB HW300pakeHUs
npegMeTa B cobuparolieli MH3e, Hab/ro/leHre CIIOMIHBIX U JIMHeMuaThiX CIeKTPOB
W3/lydeHHs): CaMOCTOSITeIbHO coOupaTh YCTAHOBKY U3 M30bITOUHOTO Habopa
000py/10BaHus, OMMCHIBATh X0/ OTbITa U €r0 Pe3y/bTaThl, OPMY/IMPOBATH BHIBO/ILI;

e  TIPOBOJAWUTDL TPU HEOOXOAWMOCTH CEpHIO TIPSIMBIX HU3MEPEHUM, OTpezesisis
cpegHee 3HaueHWe wu3MepsieMol BeJMuMHblI ((OKyCHOe paccTosiHie cobuparorreit
NMH3bI), 000CHOBLIBATL BLIOOP Criocoba u3MepeHus (M3MepUTeTbHOro nprbopa);

® TIPOBOAWUTHL UCC/e/JOBaHWe 3aBUCUMOCTel (H3UUeCKUX BeJUYUH C
WCTIO/Ib30BaHUEM TIPSIMBIX M3MepeHUid (3aBUCMMOCTh TYTH OT BpeMEHH TIpU
PaBHOYCKODEHHOM /IBIDKeHMM 0e3 HauajbHOW CKOPOCTH, Tiepyofia KosjebaHuit
MaTeMaTHUeCKOTro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTU yTJla OTPa’KeHUsI CBeTa OT
yr7ia TajeHus U yrja mnpeoM/ieHusl OT yrja TajfieHus): TJIaHUpOBaTh UCC/eloBaHue,
CaMOCTOSITe/IbHO COOMpaTh yCTaHOBKY, (UKCUPOBAaTh pe3y/lbTaThl TMOJyYeHHOU
3aBUCUMOCTH (PU3MUeCKUX BeIMUMH B BUje Tabyui] U rpaduKoB, Ae/aTh BBIBOZBI 10
pe3yJibTaTaM UCC/IeI0BaHKS;

e  TIPOBOAUTbL KOCBEHHbIe W3MepeHHsT (U3NUECKUX BeJUUUH (CpemHsIs
CKOpOCTb ¥ YCKOpPEeHHe TeJia TIPU PABHOYCKOPEeHHOM JIBV)KeHUH, YCKOPeHre CBOOOJHOTO
nafieHusl, >KECTKOCTh TIPY>KUHBI, KOI(POHUIMEHT TpPeHUs] CKOJb)KeHHUs, MeXaHWuecKast
paboTa ¥ MOIIIHOCTh, YaCTOTa U TIePUOJ, Ko/ieOaHU MaTeMaTH4eCKoro U TMPYKUHHOTO
MasiTHUKOB, ONTHYecKass Cuia coOuparorieid J/MH3bI, pafAMOaKTHUBHBIN  (DOH):
TIJIAHUPOBAaTh W3MepeHHs, CcoOMpaTh 3KCIEepPUMEHTA/bHYI0 YCTAHOBKY U BBITOIHSATH
V3MepeHus], Cyiefys TpeAIoKeHHONH WHCTPYKI[MH, BBIUMCIATH 3HAUeHHWe BeTUYHHBI U
aHa/IM3UPOBaTh TIO/TyYeHHbIE pe3y/lbTaThl C YUéTOM 3a/[aHHOM  TIOTPeITHOCTH
Vi3MepeHul;

e coOmnrofaTh TIpaBWIa TeXHUKW 0e301acHOCTH MpHU paboTe C 1abopaTOpHBIM
obopyioBaHuEM;

¢  pa3MMuaTh OCHOBHBbIE TIPU3HAKH HW3YUEHHBIX (U3NUECKUX MO/Ie/Iel:
MaTepHa/ibHasi TOYKa, abOCO/IFOTHO TBEPZAOE Te0, TOUEeUHbI WCTOUYHUK CBeTa, JIyd,
TOHKasl JINH3a, TUlaHeTapHasi MO/ie/Tb aTOMa, HYK/IOHHAsi MOZieJTb aTOMHOTO si/Ipa;



®  XapaKTepu30BaTh TIPUHLIAIIBI  JAEeMCTBUS M3yUeHHBIX TPUOOPOB U
TeXHUYECKUX YCTPOUCTB C OMIOPOM Ha X OMHCaHus (B TOM UUC/Ie: CITUAOMETP, AaTUUKU
TIOJIOXKEHUSI, PACCTOSIHUSI M YCKOPEHMUsI, paKeTa, 5X0JI0T, 04YKH, ITepUcKo, (oToarnmnapar,
ONTUUeCKHe CBETOBO/IbI, CIEKTPOCKOI, J03MMeTp, Kamepa BuabcoHa), HWCIO/b3ys
3HAHUSI O CBOMCTBaX (U3WUECKHWX sBJIEHHA W HeobxomuMble (u3nUecKue
3aKOHOMEPHOCTY;

®  LCIMO/b30BaTh CXEMbl U CXe€MaTHUUHble PUCYHKU WM3YUYEHHBIX TEXHUUECKUX
YCTPOMCTB, U3MepUTebHBIX TTPUOOPOB U TEXHOJIOTMUECKUX TPOLeCCOB TIPU pelleHuU
yueOHO--TIpaKTUUeCKUX 3aJad, ONTHUYeCKUe CXeMbl [ijis TIOCTPOeHus h300pakeHuil B
TIJIOCKOM 3epKajie ¥ cobuparoliieit TnH3e;

® [IpUBOAUTH  TpuUMephbl  (HaXxoAuTh HHMOpPMAIMI0 O  TIpUMepax)
TPaKTUYECKOTO HCIIO0b30BaHUs (PU3UUECKUX 3HAHUM B TIOBCEJHEBHOW >KWU3HU IS
obecrreuenrss 6e30rmacHOCTHM TIpH  OOpaIieHUd C TpubopaMd U TeXHUUYECKUMH
yCTPOMCTBAMU, COXpaHEHWs] 3[I0POBbsSI U COOMIO/IeHHsST HOPM  3KOJIOTHYECKOTro
TIOBe/IeHHsI B OKpYKatollieil cpefie;

®  OCYIIeCTB/IATb TIOMCK WHGpopMalud (U3NUECKOTO CofiepXKaHusi B
MHTepHeTe, CaMOCTOSITe/IbHO (OpPMYy/IUpYysl TIOMCKOBBIM 3arpoc, HaXOAWTh IyTH
ornpejeneHUsi JOCTOBEPHOCTH TIOJlyuUeHHOM WH(OpPMAalMd Ha OCHOBE UMEIOLUXCS
3HaHWUU U JOTIOTHUTEIbHBIX UCTOUYHUKOB;

®  UCITOJIb30BaTh TIPU BBITIOJIHEHUHM yueOHbIX 3aflaHUN HayUHO--TIOMYJ/ISIPHYIO
nuTepatypy (U3MUecKOro COJiep>KaHUsl, CIIpaBOUYHble MaTepuasbl, Pecypchl CeTh
WHTepHeT, BafieTb TNpUéMaMd  KOHCIIEKTUPOBAHMS  TeKCTa, ITpeoOpa3oBaHUs
VH(OpMaIMK1 13 OJHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;

e co3faBaTh COOCTBeHHBbIE TIMChbMEHHBbIE W yCTHbIE COOOIeHUs Ha OCHOBe
vHbOpMalii W3 HEeCKOJIbKMX HCTOUHUKOB (PU3NYEeCKOro CofiepKaHusi, MyOauuHo
TIpe/ICTaB/ISITh Pe3y/bTaThbl MPOEKTHOW WM HCC/Ae0BaTe/bCKOU /esTeNbHOCTH, TpH
3TOM IPaMOTHO HCII0/Ib30BaTh W3YUeHHbIM MOHATUMHBIN ammapaT U3yuyaeMoro pasjesa
GU3MKKM W COMPOBOXKATh BBICTYIUIEHHE TIpe3eHTaied C yuéToM ocobeHHOCTel
ayJIMTOPUU CBEPCTHUKOB.



2. COJIOEPXAHUE OBYUYEHUA
7 KIIACC

Pa3zen 1. dusuka U eé posb B TO3HAHUM OKPY’KaroIIlero Mupa.

dusrkKa — Hayka O npupoge. ABneHuss npupojbl. Pusnueckue sBJIeHUA:
MexaHWuecKue, TeIjIoBble, 3/IeKTpPUYeCcKre, MarHUTHbIe, CBETOBbIE, 3BYKOBBIE.

dusnyeckue BeMUuuHBL. V3MmepeHue ¢usnueckux BesvuyuH. Pusnueckre
nipubopsl. [TorpeiiHoCcTs U3MepeHuil. MexxayHapoAHasi CUcTeMa eJUHMULI.

Kak ¢u3vka u [pyrue ecTeCTBeHHble HAyKU W3yuyarOT T[PUPOAY.
EcTecTBeHHO-Hay4HbIli MeTOJ, TIO3HaHUs: HaO/IOZieHWe, TIOCTAaHOBKA HAyUHOTO
BOTIPOCA, BBIIBU)KEeHHE TUIOoTe3, SKCTIePUMEHT I10 MPOBepKe TUIOTe3, 00bsCHeHre
Habmomaemoro siBieHus. Omnrcanue hHU3NMUeCKUX sBIEHUN C TIOMOIIBbIO MO/IesTel.

ZemoHCTpaymy.

1. MexaHuueckue, TeluiOBble, 3/IeKTPUUeCKUe, MarHWTHbIe, CBETOBbLIE
SIBJIEHUSL.

2. ®usnueckue pubOpPHI U MpoLieypa MPSIMbIX U3MePeHHH aHaIorOBbIM
Y [IU(PPOBBIM MPHUOOPOM.

JlabopatopHsie pabOoTEI H OITBITEL
OnpefeneHye 11eHbl fe/leHUs 1IKa/Ibl U3MepUTebHOT0 Tiprbopa.
V3mepeHne pacCTOSTHUM.

Vi3mepeHue 00bEMa JKUAKOCTH U TBEPJOTO TeJa.
OrnipeienieHyie pa3MepoB MaJibIX TeJl.

e

5. H3mepeHue TemnepaTypbl MIPU MOMOIIU XUJKOCTHOTO TepMOMeTpa 1
JaTYMKa TeMIiepaTyphl.

6. IlpoBeneHue wuccaefoBaHUS TI0 TPOBEPKe THUIIOTe3bl: AalbHOCTb
MoJiéTa IapyKa, MyIeHHOT0 TOPU30HTabHO, TeM 0osbiiie, ueM 0oJibllle BbICOTA
MyCKa.

Pasgen 2. [leppoHayasibHble CBeZleHUs O CTPOEHUH BelllecTBa.

CtpoeHve BellleCTBa: aTOMbl W MOJIeKYJbl, WX pa3mepbl. OMNbITHI,
J0Ka3bIBaloIe AUCKPETHOe CTpOeHWe BelljecTBa. [[BWrKeHWe uacTul] BellleCTBa.
CBsi3b CKOPOCTU [IBUKEHHUs 4aCTHL] C TeMIlepaTypoi. BpoyHOBCKoe ABMXeHUe,
b dysusi. BzaumoelicTBUe yacTul] Bell|eCTBa: MPUTSHKeHWE U OTTaJIKUBaHUe.

ArperaTHble COCTOSIHUS BeI|eCTBa: CTPOEHUE ra30B, KUJKOCTEU U TBEPAbIX
(KkpucTanmueckux) Tesl. B3auMOCBsI3b MeXk/ly CBOWCTBaMU BeleCTB B pa3HbIX
dI'PeraTHbIX COCTOAHUAX WU UX dTOMHO-MOJIEKYJ/IADHBIM CTPOEHHEM. OCO6€HHOCTI/I
arperaTHbIX COCTOSIHUM BO/bI.

JlemoHCcTparmy.

1. HabsrogeHre 6pOyHOBCKOTO JBUKEHMUS.

2. Habmogenue auddysum.



3. HabGmogenve siBleHWM, OOBACHSAIOIIMXCS  TPUTSHKEHUEM WU
OTTa/IKUBaHWEM YaCTHL] BellleCTBa.

JlabopatopHsie pabOTbI H OITBITEL

1. OueHka jguaMeTpa aToMa MeTOAOM PpsijoB (C HCII0/b30BaHUEM
doTtorpacduii).

2. OrnbIThI O HAOJTIOJEHUIO TETJIOBOTO PaCIIMPeHHs ra30B.

3. OmnbiThl 10 OOHApy)KeHWIO JeWCTBUSL CHAT  MOJIEKY/ISIPHOTO
TIPUTSDKEHUS.

Paszen 3. /IBibkeHre U B3aUMO/IeiiCTBHE TeJl.

MexaHuueckoe [BWwKeHHe. PaBHOMepHOe Y HepaBHOMEpHOE [BYKeHUe.
Ckopoctb. CpefHsisi CKOPOCTb IPU HEpPaBHOMEPHOM [BWKeHWU. Pacuér mytu u
BpEMeHHU [IBYKeHUS.

fABnenue vHepuuu. 3aKOH MHepLMH. B3anmogelcTBUe Tesl Kak MpPUYMHA
VM3MEeHeHUs CKOPDOCTU [BWXKeHUss Tejl. Macca Kak Mepa HWHEPTHOCTH TeJa.
[TnotHOCTh BemwlecTtBa. CBsI3b IUVIOTHOCTA C KOJIMUECTBOM MOJIEKY/ B e[UHULe
00BEMa BelljeCTBa.

Cunla KaK XapakTepyCTHKa B3aumoencTsus Tesn. Crja ynpyrocT U 3aKOH
['yka. VIamMepeHue Cuibl C MOMOLLBIO AUHAMOMeTpa. fIB/leHUe TATOTeHUs U Cujia
TspKeCTU. CHila TsSDKeCTH Ha [pyrux IiaHetax. Bec Tesa. HeBecomocts. CrioykeHue
CWJ/I, HarpaBJIeHHBIX T0 OJHOM TpsiMoM. PaBHOelcTBytoIass cui. Cria TpeHUsl.
‘TpeHue CKOJIb)KeHUs U TpeHue T0Kos1. TpeHre B IPUpPOZie U TeXHUKe.

JleMoHCTparmy.

1. HabmopeHne MeXaHMUeCKOTO JIBYPKEHUS TeJia.

2. H3mepeHue CKOPOCTH IMPSMOJIMHEWMHOTO IBUKEHUS.

3. HabmozeHue siB/ieHUS HHEPLUH.

4. HabnromeHre W3MeHeHHsT CKOPOCTH MPH B3aMO/IeCTBUH TeJl.
5. CpaBHeHHe MacC MO B3aUMO/IEUCTBUIO TeJl.

Cro>KeHHe CWJT, HalpaBJ/IeHHBIX 110 OJHOM MPSIMOM.

JlabopatopHsie pabOoTEI H OITBITEL

1. OnpepeneHne CKOPOCTM PpPAaBHOMEPHOTO [BIWKeHUsl (Ilapyka B
JKUAKOCTU, MOJIe/TN 37IeKTPUUYECKOTO aBTOMOOW/ISI U Tak Jjanee).

2. OmpeneneHuie cpeiHel CKOPOCTH CKOJTbKeHUsI OpyCKa WM I1apyKa I10
HAaKJIOHHOU TJIOCKOCTH.

3. OrnpepeneHue TJIOTHOCTHA TBEPJOIO TeJia.

4.  OnbITHI, JIeMOHCTpHUpYHOlIHe 3aBUCUMOCTh pacTsDKeHUst
(medopmariyn) IPY>KKUHBI OT TPUIOXKEHHOW CUJTBI.

5.  OnbIThI, EMOHCTPUPYIOLHE 3aBUCUMOCTb CUJ/IbI TPEHUSI CKOJIb)KEHUS
OT Beca Tejla M XapaKTepa CONPUKACarOLIUXCsl TTOBEPXHOCTEM.



Pasgen 4. [laB/ieHue TBEPABIX TeJI, )KUAKOCTEH 1 ra3oB.

HaBnenre. CriocoObl yMEHBINIEHUS W YBeJWUeHUsl JjaBjieHus. [laBieHue
rasa. 3aBUCUMOCTb /laB/ieHus ra3a oT 00bEéMa, TemriepaTyphl. [lepefaua faByieHus
TBEPABIMU TeJlaMH, XUAKOCTIMU M razamu. 3akoH [lackans. [IHeBMaThueckue
MaIllMHbI. 3aBUCUMOCTh [JaBJeHUs >XUIKOCTH OT TJyOWHBI. ['MapocTatuueckuit
napaziokc. Coobiijarormuyecs: cocyibl. 'upaBiuueckiie MeXaHu3Mbl.

ATmocdepa 3emnd u atMochepHoe JaByieHue. [IpUUMHBI Cyll[eCTBOBaHHS
BO3AyIIHONW 000/0uky 3emsn. OrmbiT Toppuuenmu. M3mepeHue aTtMochepHOTro
JaBjieHusl. 3aBUCUMOCTb aTMOC(EPHOro aBJeHUs] OT BbICOThI HaJl YDOBHEM MOPSI.
[Tpubops! /151 U3MepeHust aTMOC(EPHOTO /1aB/IeHUs.

[elicTBMe J>KUJKOCTM W Trasa Ha TMOTPyXKEHHOE B HUX TeJo.
BeiTankuBatonjasi (apxumegoBa) cuia. 3akoH Apxumena. IlnaBaHuwe Ter.
Bo3spgyxorniaBaHue.

JeMoHcTpaymy.
3aBHCHUMOCTH JIaBJIEHUS ra3a OT TeMIepaTyphbl.

[lepenaua naB/eHUs )KUAKOCTBIO U Ta30M.
Coo0rriaroriyecst COCyAbl.
[MiapaBnryeckuit npecc.

ke

[TposiBneHue 1elCTBUS aTMOC(HEPHOTO JjaB/IeHUS.

6. 3aBHUCUMOCTH BBITAJIKMBAIOIIeN CU/bI OT 00bEMa MOTPYKEHHOM YacTH
Tesa U MJIOTHOCTU JKUJKOCTH.

7. PaBeHCTBO BbITa/IKMBalOlllel CU/Ibl BeCY BEITECHEHHOU »KUJKOCTH.

8. YcioBue maBaHMsA Tea: TJIaBaHWE WM TIOTPYy)KeHUe Tejl B
3aBUCMMOCTH OT COOTHOIIIEHUSI TJIOTHOCTeN Tejla U >KUIKOCTH.

JlaboparopHsbie pabOoTbI H OITBITEL

1. MWccnepnoBaHue 3aBUCMMOCTM Beca Tejla B BOJe OT 00bEMa
MOTPY’KEHHOM B JKUJKOCTb YaCTH TeJa.

2. OrnpegeneHve BbITaJIKMBAKOIled CWIbl, [JeWCTBYKOIEHM Ha Telo,
IIOTPY>KEHHOE B )KUJKOCTE.

3. TIpoBepka He3aBMCHMMOCTH BBITAJIKMBAIOLLEed CUJIbI, JEHMCTBYIOIIEN Ha
TeJsI0 B )KUJKOCTH, OT MacChl TeJa.

4. OnbITbl, AEeMOHCTPUPYIOLIME 3aBUCMMOCTb BbITAJIKUBAIOLIEN CHUJIbI,
JeMCTBYIOIIel Ha Te/lo B KUJKOCTH, OT 00bEMa MOTPY>KEHHOUM B >KUJKOCTb YaCTH
Tesa ¥ OT MJIOTHOCTH »KUJKOCTH.

5. KoHCcTpyvMpoBaHue apeoMeTpa W/IM KOHCTPYMpPOBaHWe JIOAKU U
oripeziejieHue e€ rpy30rofbEMHOCTH.

Paszen 5. PaboTa 1 MOIITHOCTh. JHEpPrusl.



MexaHuueckasi pabora. MorifHoCTb. [IpocThle MeXaHW3MbI: phluar, OJI0K,
HaKJIOHHasi IUIOCKOCTh. [lpaBuio paBHOBecusi pbluara. [IprMeHeHue mpaBusia
paBHOBeCHsI pblyara K O/0Ky. «30/I0TOe mpaBuio» MexaHWKUA. KII[ mpocThix
MexaHu3MOoB. [IpocTbie MeXaHU3MbI B OBITY U TEXHUKE.

MexaHuueckass 5SHeprusi. KuHeTuueckass Y TMOTeHUWAa/JbHas SHEPIUs.
[IpeBpallieHre OHOTO BU/Ia MEXaHUUYECKOU SHEPTUM B IPYTOW. 3aKOH COXPaHEeHUs
SHEpPryuv B MeXaHUKe.

ZleMoHCcTparmy.

1. TIpumepsl MPOCTBIX MEXaHU3MOB.

JlabopatopHsie pabOTI H OITBITEL

1. OnpegeneHvie paboTbl CUIbI TPeHUs TPU PaBHOMEDHOM [BHKEHUU
Tesia Mo FOPU30HTaTbHOU MOBEPXHOCTH.

2. WccnepgoBaHue yC/iOBUM PaBHOBECHS pbluara.

3. U3wmepenue KII/l HaK/IOHHOM TIJIOCKOCTH.

4. N3yueHue 3aKOHa COXpaHEHUs] MeXaHUUeCKOU SHEPTUU.

8 KJIACC

Paszzien 6. TerioBble siB/IeHUA.

OCHOBHBIE TOJIOXKEHHUSI MOJIEKYJIIPHO--KUHETUUECKOW TeOpUU CTPOEHUSs
BeljectBa. Macca U pa3mepbl aTOMOB U MOJieKy/l. OmNbIThbl, MOATBep’KAaroLLye
OCHOBHBIE M0JIOKEHHUSI MOJIEKY/IIPHO-KUHETUYECKOW TEOPUHU.

Mojenu TBEPAOTO, >KUAKOTO M Ta3000pa3HOr0 COCTOSIHUN BeITecTBa.
Kpucrannmiueckvie u amopdHbie Terna. OObsicCHeHHe CBOWCTB ra30B, XKHAKOCTeH U
TBEDABIX TeJl Ha OCHOBE TIOJIO)KEHUU MOJIEKY/IIPHO--KUHETUYECKOW TEeOpUM.
CmaurBaHMe U KanuulspHble siBieHrs. TerioBoe pacllivpeHre U CcxaTue.

Temnieparypa. CBsi3b TeMriepaTypbl CO CKOPOCTBIO TEIJIOBOTO [IBMKEHUS
yactull. BHyTpeHHsisi sHeprus. CriocoObl W3MeHeHUsI BHYTPEHHEM SHEepruu:
Teruionepezava u COBepIlIeHre paboTHI. Bugpl Tervionepesaun:
TeryIoNpPOBOJAHOCTb, KOHBEKLIUS, U3/TyUeHHe.

KonuuecTBO TeryioThl. YAe/ibHasi TeTJIOEMKOCTD BelllecTBa. TeriooOMeH u
TeTJIOBOe paBHOBecHe. YpaBHeHHe TelioBoro OasaHca. [liaBneHwe u
OTBepJeBaHHe KpUCTA/UVIMUeCKUX BeL[eCTB. Y/enbHas TeIvioTa IljlaB/eHUs.
[Tapoobpa3oBanve u KoHAeHcanus. Vcmapenue. Kumenwe. YgenbHasi TeruioTa
napoo0Opa3oBaHHs. 3aBUCHMOCTh TeMIT€PATypbl KWITEHHS OT aTMOCGhEpHOro
JlaBJIEHUS.

Bna)KHOCTh BO3AyXa. JHeprus TOIUIMBA. YJe/ibHas TeryioTa CropaHus.
[TpuHLMTIBEI paboThI TeTUIOBBIX ABUTaTesieit KI1/I TerioBoro apuraress. TersioBbie
[IBUTATeJIN U 3alljuTa OKPY’Karoler CpeJbl.

3aKOH COXpaHeHUs U MpeBpallieH!sl SHePruu B TeIVIOBbIX MpoLieccax.



ZleMoHcTparmm.
Habmonenre 6poyHOBCKOTO /IBU)KEHUSI.

Habmopenue auddysuu.
HabsroieHyie sIB/IeHUM CMauvBaHUS M KalMAJUISIPHBIX SIBJIEHUH.
HabsroieHrie TerioBOro paciliupeHust Tejl.

5. UV3meHeHue [aB/ieHUSI ra3a TpU W3MeHEHWH O0bEMa M HarpeBaHUU
WA OXJIXK[€HUH.

e

6. IlpaBusia usmepeHus Temrieparypsbil.

7.  Buppl Teruionepegauu.

8. OxyakaeHHe Mpy COBEPIIIEHUH pabOTHI.

9. HarpeBaHue 1py COBepIilieHUH PabOTLI BHEIITHUMH CHUTaMH.

10. CpaBHeHHe TerJIOEMKOCTEMN pa3/INUHbIX BelleCTB.

11. HabJsrogeHne KUNeHus..

12. HabsrogeHre IOCTOSIHCTBA TeMITePaTypPhbl TP TUIaB/IeHUH.

13. Mojeny TernaoBbIX BUTATEJIEN.

JlabopatopHsie pabOoTEI H OITBITEL

1. OnbiTel 10 0OHAapy)kKeHWIO  [eWCTBUSI CWI  MOJIeKYJISIPHOTO
TIPUTSDKEHUS.

2. OnbIThI N0 BBIPALIMBAHUIO KPHCTA/UIOB TOBAPEHHOU COJIM WX Caxapa.

3. OmnbIThl TI0 HAOJIIO/IEHUIO TETJIOBOTO PaCIIMPeHHUsl ra3oB, >KUAKOCTEH
Y TBEp/bIX TeJl.

4. OnpegeneHue JaBjieHus Bo3yxa B Oa/ioHe LITIpULa.

5.  OmnbITel, 1eMOHCTPUPYIOLIUE 3aBUCUMOCTh JaBJIeHHUS] BO3AyXa OT €ro
00BEMa U HarpeBaHUs WU OXJIAXK [eHUSI.

6. IIpoBepka THWIIOTe3bl JIMHEHHOW 3aBUCMMOCTHM [JIMHBI CTOJOUKA
JKUJIKOCTH B TEDMOMETPUUECKOU TPyOKe OT TeMIiepaTyphl.

7. Habmogenve u3MeHeHUs BHYTDEHHEM SHEPruM Tejla B pe3yJibTaTe
Teruiornepeauu ¥ paboThl BHEIIIHUX CHUJL.

8. UccnenoBaHue siBjieHUs1 TersiooOMeHa TpU CMeLIMBaHUM XOJIO[HOM U
ropsiuer BOJbI.

9. OrmpegeneHve KOJMYeCTBa TeIUIOThI, T[IOJyYeHHOTO BOAOU TIpH
Teryio00MeHe C HarpeThiM MeTa/UTn4eCKUM L[UIMHZDPOM.

10. Onpepenenue yJenbHOM TETVIOEMKOCTH BeIECTBA.

11. HccnemoBaHue miporjecca McrapeHus.

12. OnpepesieHre OTHOCUTE/IbHOU BAQXXKHOCTHU BO3/yXa.

13. OrnpepeneHuvie yaeabHOM TEIIOTHI JIaBJIEHUS JIb/A.

Paszen 7. Dnekrpuyeckve U MarHUTHEIE SIBJICHUSI.



OnekTpu3alys Tea. IBa pojia 3/eKTpUueckux 3apsijoB. B3auMo/elicTBue
3apsoKeHHbIX Tes. 3akoH KyrnoHa (3aBUCMMOCTb CU/bI  B3aUMOZEMCTBUS
3apSUKEHHBIX Tell OT BeJIMUMHBI 3aps/loB M PacCTOSTHUSL MEeXAY TeJlaMu).
OJieKTpyuyeckoe T1iojie. HarpsokEHHOCTb — 3JIEKTpUYECKOro mosis.  IIpuHuumn
CyHeprno3vLMd 3JIeKTPUYECKUX MoJied (Ha KaueCTBeHHOM YpoBHe). Hocurenu
3JIEKTPUYECKUX 3apsi/I0B. D/IeMeHTapHbIN 3/1eKTpUuecKui 3apsig. CTpoeHUe aToMa.
[IpOBOAHUKY U AU3NEKTPUKU. 3aKOH COXPaHeHUs 3JIEKTPUUECKOro 3apsijia.

ONeKTpUYeCKMd TOK. YCJIOBUSI CYLeCTBOBAHUSI 3JEKTPUUECKOTO TOKa.
VIcCTOUHMKM TIOCTOSIHHOTO TOKa. JlelCTBUSI 37€KTPUYeCKOro ToKa (TersioBoe,
XUMUYECKOe, MarHUTHOE). DJIeKTPUUECKUM TOK B )KUJKOCTSAX U ra3ax.

Onektpuyeckass 1enb. Cuiaa TOKa. OJIeKTPUUYECKOe HarllpsyKeHue.
CoripoTuB/ieHWe NPOBOJHUKA. Y/e/bHOe COIpPOTUB/IeHVe BeljecTBa. 3akoH Oma
A yuactka uenu. IlocsiesoBatesibHoe U Mapasiie/lbHOe — COeiUHeHue
TIPOBO/JHUKOB.

PaboTa ¥ MOIIHOCTb 3/IEKTPUUECKOTO ToOKa. 3akoH [Dxoyns—J/leHiia.
OneKTprUecKure 1Lely U TToTpeduTeu 3/1eKTpUUecKoi 3Hepruu B ObiTy. KopoTkoe
3aMbIKaHue.

[TocTosiHHBIe MarHWThL. B3aWMogelrcTBHMe TOCTOSIHHBIX —~ MarHWTOB.
MarnauTHoe 1ojie. MarHuTHoe 1oJie 3eM/Id U ero 3HaueHue J/1s1 KU3HU Ha 3emiie.
OnbiT  Opcrega. MarHuTHOoe Tiojle  37IeKTpUYeckoro Toka. I[IpumeHeHue
3/IeKTPOMarHuTOB B TeXHUKe. [leliCTBUe MarHUTHOTO I0JIs1 Ha MPOBOJHKUK C TOKOM.
ONeKTpoJBUraTe/ib MOCTOSHHOTO TOKa. M cCrnosib30BaHWe 3/1eKTPOJBUraTesien B
TeXHAUYeCKUX YCTPOMCTBAX U Ha TPAHCIIOPTe.

Onbitel @apazes. fBneHue 3/1€KTPOMarHWUTHOW WHAYKUuU. [IpaBuio
Jleniia. OnektporeHepaTop. CrocoObl TIO/ydyeHHs 3JIeKTPUUECKOW JHEepPIUu.
ONeKTPOCTaHLIMK Ha BO30OHOB/ISIEMBIX HCTOUHHUKAX SHEPTUU.

eMoHcTpaymy.

1.  Onekrtpusanusa TeJ.

2. JlBa poja 3/1eKTpUUECKUX 3apsiioB ¥ B3aUMOJEUCTBUE 3apsyKeHHBIX
TeJl.

3. YCTpPOUCTBO M AeNCTBHE 3/IeKTPOCKOMaA.

4.  DyeKTpocTaThuyeckas UHAYKLHS.

5. 3aKOH COXpaHeHWUs IeKTPUUYeCKUX 3apsi/ioB.

6. IIpOBOAHUKH U AUJIEKTPUKU.

7. MoaenvpoBaHue CUIOBBIX TUHUW 3/IEKTPUUECKOTO TI0/ISI.

8. VCTOYHHKM MOCTOSHHOTO TOKa.

9. [IeuncCTBUS 3/7IEKTPUUYECKOTO TOKaA.

10. DnekTprUuecKuM TOK B )KUJKOCTH.

11. T'a30BbIN pa3ps.



12. W3mepeHue CUjibl TOKA aMIIepPMETPOM.

13. W3mepeHue 3/1eKTPUUYECKOTr0 HaMNpsKeHWs BOJIbTMETPOM.

14. PeocTaT ¥ Mara3uH CONPOTHBJ/IEHUM.

15. BsaumogelicTBre MOCTOSTHHBIX MarHUTOB.

16. MogenvpoBaHre HeBO3MOKHOCTH pa3zie/leHUs M0/IF0COB MarHuTa.

17. MogenvpoBaHrie MarHUTHBIX MOJ1€H TTOCTOSTHHBIX MarHUTOB.

18. OmsbIT Opcrena.

19. MarHuTHOe 110Jie TOKa. DJIeKTPOMAarHur.

20. [leiicTBUe MarHUTHOTO T10/1s1 HA TIPOBOJHUK C TOKOM.

21. DJeKTpojBUrarTesib NOCTOSHHOIO TOKaA.

22. WccnegoBaHue siB/ieHUs 3/IeKTPOMarHUTHOW UHAYKI[WH.

23. OrmnbiTel @apages.

24. 3aBHCUMOCThb HarpaB/ieHUsI UHAYKIMOHHOTO TOKa OT YC/IOBHUU €ro
BO3HWKHOBEHMUS.

25. OJieKTporeHeparop MOCTOSSHHOT'O TOKa.

JlabopatopHsie pabOoTEI H OITBITEL

1. OnbiTel 10 HAOMIOAEHUIO 3eKTPU3aAlMM Tel UHIYKIUeW U TIpu
CONPUKOCHOBEHUH.

2. HWccnepoBaHve AeMCTBUSI 3/1€KTPUUECKOTO MO/ Ha TPOBOAHUKU M
[IASJIEKTPUKMU.

3. Co6opka u ripoBepKa paboThI 3/IEKTPUUECKOH I[eMH IMTOCTOSHHOTO TOKa.

4. H3mepeHue U peryjvpoBaHue CU/bI TOKA.

5. H3mepeHue U perynvpoBaHue HalpsKeHUs.

6. HccmenoBaHre 3aBUCMMOCTH CUJIBI TOKA, UAYILETO Yyepe3 pe3ucTop, OT
COTNPOTHBJIEHUS] PE3UCTOPA U HAIPSPKeHUsT Ha Pe3nCTope.

7.  OnbITel,  [JeMOHCTPUpYIOL[YME  3aBUCMMOCTb  3JIEKTPUYECKOr0
COMPOTUB/IEHUS] TIPOBOJHMKA OT €ro /JIMHbI, MUIOIIaJX MOINEepPeYHOro CeueHus U
MaTepuasa.

8. IlpoBepka mpaBu/ia C/JI0KEeHUs] HaTpPsHKEHUW TMpHU T0C/ae[0BaTeTbHOM
COeIMHEHWH [IBYX Pe3UCTOPOB.

9. IlpoBepka mnpaBwia Ajisi CWIbl TOKa TMPU Mapayie/;IlbkHOM COeIUHEHUH
Pe3UCTOpOB.

10. Ompegenenvie paboOThl 37EKTPUUYECKOTO TOKa, W/YIEro uepe3
pe3ucCTop.

11. OmnpepesnieHre MOIIHOCTH 3JIEKTPUUYECKOTO TOKa, BbiJensieMOMd Ha
pesucrope.

12. WccnemoBaHue 3aBUCMMOCTUA CWJIbI TOKA, WAYIIETO 4yepe3 JIaMITOUKYy,
OT HaNpsDKeHUsI Ha Heu.

13. Ompegenenve KII/] HarpeBaTeJis.



14. VccnepoBaHye MarHUTHOTO B3aUMOZeHCTBHS IOCTOSTHHBIX MarHUTOB.

15. M3yueHuWe MarHUTHOTO TMIO/II TIOCTOSAHHBIX MAarHWTOB TIPU UX
00BbeIMHeHUH U pa3/ie/IeHUH.

16. WccnemoBaHue [eWCTBUSI 3/7€KTPUUYECKOTO TOKa Ha MAarHUTHYIO
CTpeJIKY.

17. OneIThl, AE€MOHCTPUPYIOIME 3aBUCUMOCTb CHWJ/IbI B3aUMOJEUCTBUS
KaTyILIKU C TOKOM U MarHvra OT CUJIbl TOKa Y HarpaBJ/ieHUsI TOKA B KaTyIIKe.

18. W3yueHue JieliCTBUSI MAarHUTHOIO M0JIsI Ha MPOBOJHUK C TOKOM.

19. KoHcTpyupoBaHue 1 u3ydeHHe paboThl 3/IeKTPOBUTaTe s,

20. W3mepenue KIII aieKTpoiBUTraTeIbHOW YCTAaHOBKU.

21. OnbITEI 10 UCCAEAOBAaHUIO SIBJIEHHS 3/1€KTPOMarHUTHOW WHIYKLIUM:
WCCJieJOBaHe U3MEeHeHU 3HaueHUs M HarlpaBJ/IeHUs] MHAYKLIMOHHOIO TOKa.

9 KITACC

Pa3gen 8. MexaHuueckue sIBJIEHHUSA.

MexaHuueckoe [BwkeHue. MarepuanbHasd Touka. (CucremMa OTCYEéTa.
OTHOCHTE/ILHOCTb MEXaHUUeCKOTO [BWKeHUs. PaBHOMepHOe NpSIMOJIMHENHOe
ABwxeHne. HepaBHOMepHOe mpsiMo/iMHeNHOe ABKeHWe. CpeHssl 1 MTHOBEHHast
CKOPOCTB TeJjia [IPU HepaBHOMEPHOM /[IBUKeHUH.

YckopeHre. PaBHOyCKOpeHHOe TIpsiMOJIMHeMHOe aBwkeHue. CBoOozHOe
nageHve. OneiThl ['anunes. PaBHOMepHOe [BWXeHHe I10 OKPYXHOCTU. [lepuos v
yacTtota oOpaieHus. JIuHeliHass W yrJyioBasi CKOPOCTH. LleHTpocTpeMuTe/bHOEe
yckopenue. IlepBeii 3akoH HbtoToHa. Bropou 3akoH HeroTOHa. TpeTui 3akoH
HerotoHa. IIpyHLMIT CyTIeprio3svLuu CUJl.

Cuna ynpyroctu. 3akoH ['yka. Cua TpeHus: Cujla TPeHUSI CKOJIbXKeHUs,
CuJ/ia TPeHUs TI0KOs, APYyrye BU/Ibl TPEHUS.

Cua TSDKeCTH Y 3aKOH BCEMHUDHOTO TSTOTeHUsl. Y CKOpeHHe CBOOOJHOTO
najeHus. /IBwkeHue ruiaHeT BOKpYr CosHua. IlepBasi kocmuueckasi CKOpPOCTb.
HeBecoMocTh U Tieperpy3ku. PaBHOBecue MarepuasbHON TOUKH. AOCOJ/IFOTHO
TBEpAoe Teno. PaBHOBecuwe TBEPAOro Tejla C 3aKPEIVIEHHOM OCBHO Bpall|eHUs.
MowmeHT cuiibl. LIeHTp TskecTu.

Vmmysbc Tesa. MIsMeHeHue umiysbca. VIMnysibC cubl. 3aKOH COXpaHeHUs
UMITy/ibCa. PeakTBHOe BUKeHUe.

MexaHunueckasi pabota ¥ MOIIHOCTb. PaboTa CUM TSDKECTH, YIIPYTOCTH,
TpeHusi. CBsi3b SHepruu U paboThel. [oTeHI[MaIbHas SHEPTUs Tejla, TIOAHSITOTO Haj
MOBEPXHOCTHIO 3eM/M. [loTeHMaIbHast SHepPrusi CKaTou Npy>kKuHbl. KuHeTnyeckas
SHeprus. TeopeMa O KMHETUUECKOW 3HEPrvy. 3aKOH COXPaHEeHHs MeXaHU4YeCKOW
SHepruu.

JlemoHCTparmy.



1. HabarogeHre MexaHUUeCKOTO ABM)KEeHHUsI Tella OTHOCHUTEbHO pa3HbIX
TeJ1 OTCYETA.

2. CpaBHeHue MyTel U TPAeKTOPHM [IBW)KEHUS] OJHOTO M TOrO XKe TeJa
OTHOCUTEJIbHO Pa3HbIX TeJl OTCYETA.

3. H3mepeHue CKOPOCTH Y YCKOPEHHUS MPSIMOJIMHENHOTO JBUKEHUS.

4. HccnenoBaHue IPU3HAKOB PABHOYCKOPEHHOI'O [IBMKEHUS.

5. HabmomeHue qBMKeHUs Tesia 10 OKPY>KHOCTH.

6. HabGsmomeHvue MexaHWUYeCKUX sIBIeHHH, TPOMCXOASIIUX B CHUCTeMe
orcuéta «Tenexxka» TpU €€ pPaBHOMEDHOM W YCKODEHHOM [IBW)KEHUU
OTHOCUTEJIbHO KabrHeTa (U3HKHU.

7. 3aBHUCHMOCTb YCKOpDEHHUs Tejla OT MacChl Tejla W JeMCTBYIOIleM Ha
Hero CUIbL.

8. HabmromeHre paBeHCTBA CHJI MPH B3aMO/IEMCTBUM TeJl.

9. N3MmeHeHue Beca TeJsia IIpYU YCKOPEHHOM /JJBU)KeHUM.

10. Ilepemaua MMIy/bCa NpyU B3aMMOZENCTBUY TeJl.

11. TIpeobpa3oBaHusi 3HePTUU TPU B3aUMO/IeHiCTBUH TeJl.

12. CoxpaHeHune UMITy/bCa IPY HEYIIPYTOM B3aUMO/IeHCTBUU.

13. CoxpaHeHue UMITy/IbCa TIPU aOCOFOTHO YIIPYTOM B3aUMO/IeHiCTBUM.

14. HabsrofeHre peaKTUBHOTO IBYKEHUS.

15. CoxpaHeHue MeXaHUUeCKOM SHepruu rpu cBOOOTHOM TafieHHH.

16. CoxpaHeHue MeXaHHUeCKOW S5HEprud TMpU [JBWKEHUU Tejaa TIOf
JeCTBUEM TIPY>KUHBI.

JlabopatopHsie pabOoTEI H OITBITEL

1. KoHcTpynpoBaHwe  TpakTa [Jjisi pa3rOHa W JajbHEeWIIero
PaBHOMEDHOT'O IBW)KEHUS LIapUKa UK TeJIEXKKU.

2. OrmpepeneHve cpeHel CKOPOCTH CKOJIb)KeHUs OpyCKa UM JIBYKEHUSI
[IapyKa M0 HaKJIOHHOW MJIOCKOCTH.

3. OrmpegeneHve yCKOpeHHUs Tejla IIPU PaBHOYCKOPEHHOM [IBUYKEHUU T10
HaKJIOHHOU MJIOCKOCTH.

4. HWccnenosaHue 3aBUCHMOCTHU IyTH oT BpeMeHU rpu
PABHOYCKOPEHHOM [IBIKeHUM 0e3 Haua/lbHOW CKOPOCTH.

5. TIlpoBepka THWIIOTe3bl: €C/d MPH PaBHOYCKODEHHOM [IBIKEHWM 0e3
HayaJbHOM CKODOCTM TIyTM OTHOCSATCA KakK psAJ  HEUeTHbIX 4ucea, TO
COOTBETCTBYHOLLME TIPOMEXXYTKHA BDEMEHU OJJUHAKOBBI.

6. HcciegoBaHve 3aBUCUMOCTU CUJIbI TPEHUS CKOJIBXXEHUS OT CUJIbI
HOPMaJ/IbHOTO [JaBJIeHUS.

7. Omnpenenenue Ko3duijeHTa TpeHUsS] CKObXKeHHs.

8. OrmpegeneHyve XECTKOCTU NPYKUHBL.



9. Ormpepenenvie paboThbl CU/IbI TPEHUs] TMPU PaBHOMEDHOM /IBUYKEHUH
Tesia M0 FOPU30HTATbHOU MOBEPXHOCTH.

10. Ormpenenenvie paboTbl CUBI YIPYrOCTH TMPU TIOABEME Tpy3a C
MCTI0/Tb30BaHNeM HeTOBMXXHOTO U TIOABMXKHOTO 0JI0KOB.

11. W3yueHue 3aKOHa COXpaHeHUsl SHepPrUu.

Pasgen 9. Mexanuueckue KojiebaHUs ¥ BOJTHEL.

KonebaTtenbHoe JaBukeHWe. OCHOBHbIe XapaKTePUCTUKU KojebaHuWM:
Mepuofi, 4acToTa, aMIUVIUTyJa. MareMaTHyeCcKuil U TIPY)KUHHBIA MasTHUKU.
[TpeBpaiijeHre SHePryy Npy KosebaTelbHOM IBUYKEHHUH.

3aryxarome  KojebaHus.  BbeIHy)KgeHHble — KojieOaHusi.  Pe3oHaHC.
Mexanuueckue BoyiHbl. CBOWCTBA MeXaHWUeCKWX BOJIH. [IpofjosibHble U
roriepeuHble  BOJHBL.  []IMHA BOMHBI W CKOPOCTh €€  pacrpoCTpaHeHWUs.
MexaHuuecKre BOJHbI B TBEP/IOM Tejle, CeliCMUUeCKre BOJIHBI.

3ByK. ['DOMKOCTB 3ByKa W BbicOTa TOHa. OTpakeHue 3ByKa. MH(ppa3ByK u
yJIbTPa3BYK.

JlemoHCcTparmy,

1. Habmtogenue kosiebaHuii Tes MO, JeHACTBUEM CHUJIbI TSDKECTH U CHUJIBI
YIPYTOCTH.

2. Habmopenue konebaHMii rpy3a Ha HUTU U Ha TIPY>KUHE.

HabmroieHre BEIHYKI€HHBIX KoJiebaHui 1 pe30HaHca.
PacnipocTpaHeHue MPOJ0/bHBIX U TIOTIePeUYHbIX BOJIH (Ha MOZE/IH).
Habtto/ieHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

o kW

AKyCTMYECKUM pPe30HaHC.

JlabopatopHsie pabOoTEI H OITBITEL

1. OrmpeneneHue YacTOTBI U Tiepyuofia KoJsiebaHWM MaTeMaTU4ecKoro
MasiTHUKA.

2. OrmpezeneHve 4YacTOThI UM Tiepuojia KosiebaHWM — TIPY>KUHHOTO
MasiTHUKA.

3. MHccnemoBanue 3aBUCMMOCTH Tiepuofia KosieOaHWM TIOBEIIeHHOTO K
HUTHU IPy3a OT JJIMHbI HATH.

4. MWccnemoBaHve 3aBUCUMOCTH Teprofia KoyieOaHWM TIPY>KMHHOTO
MasiTHUKa OT MacChbl rpy3a.

5. IIpoBepka He3aBHCMMOCTH Mepro/ia KojaebaHuli Tpy3a, Mo/BeIIeHHOT0
K HUTH, OT MacChl Tpy3a.

6. OMbITbI, JAeMOHCTPUPYIOIIME 3aBUCHMOCTh IlepHoZia KojebaHui
TIPYKMHHOTO MasiTHUKA OT MacCChl IPy3a U KECTKOCTU MPY>KUHBI.

7. V3MepeHue yCKOpeHHsi CBOOOHOTO TlaZieHus.



Pa3zen 10. D/ieKTpOMarHUTHOE I10JIe ¥ 3/IeKTPOMarHUTHbIE BOJTHEI.

OJ/IeKTPOMarHUTHOe  Tiofie.  DJIeKTpOMarHuTHble  BoJIHBL.  CBOMCTBa
3JIeKTPOMAarHuTHbIX BOJH. Illkana 3/71eKTpOMarHUTHBIX BOJH. VcCrionb30BaHue
3/IeKTPOMAarHUTHBIX BOJIH /I COTOBOM CBSI3U. JJIEKTPOMarHWTHas MpUpo/ia CBeTa.
CkopocTb cBeTa. Bo/iHOBBIe CBOMCTBA CBeTa.

ZemoHCTpaymy.

1. CBoMCTBa 3/IeKTPOMarHMTHBIX BOJTH.

2. BosiHOBBIE CBOUCTBA CBeTa.

JlabopatopHsie pabOTbI H OITBITEL

1. W3yueHue CBOWCTB 3/IeKTPOMarHUTHBIX BOJMH C  TIOMOII[bIO
MoOM/IbHOTO TenedoHa.

Paszen 11. CeToBEIe SIB/IeHUS.

JlyueBags  Mopenb  cBeta. Mcrounuku — cBera.  IlpsmosivHerHoe
pacripoctpaHeHue cseta. 3atmeHus CosiHua v JIyHel. OTpaxkeHue cseta. I1nockoe
3epKasio. 3aKOH OTpa)keHus CBeTa.

[IpesiomsieHne cBeTa. 3aKOH mpesiomyieHus cBeta. [losiHoe BHyTpeHHee
OTpa)keHWe cCBeTa. Vcronb30BaHMEe TOJHOTO BHYTPEHHEr0 OTpPakeHUs B
ONTUYECKUX CBETOBO/AX.

Jlunza. Xop nyuern B smH3e. OnTuyeckas cucTteMma (¢oToarrapara,
MHUKDOCKOIa U Tejieckora. ['1a3 Kak omnthuyeckass cuctema. bin3opykocTte u
[la/IbHO30PKOCTh.

Pasnoxenue Oemoro cBera B criekTp. OmbiTel HbtoToHa. CrioxkeHue
CIeKTPa/IbHBIX 1[BeTOB. [Jrcnepcus ceera.

JleMoHCTparmy.

1. TIpsmonunHerHOe pacnpoCTpaHeHUe CBeTa.

2.  OrtpaxeHue cBeta.

3. TlonyueHue wu300pa)KeHW B TIJIOCKOM, BOTHYTOM U BBIYK/IOM
3epKasax.

[IpenomsieHue cBeta.

OnTuyeckul CBETOBOJ,.

Xop nydeit B cobuparoliieit JiMH3e.

Xog nyuyer B pacCerBarolLlen JIMH3e.

[MonyyeHue n300paykeHUiA € TIOMOILIbIO JIUH3.

[TpuHLMn felcTBus GoToarnmnapara, MUKpOCKOTNA U TeJleCKOIIa.

L oNe Uk

10. Mopgensb raasa.

11. Pa3noskeHue 6esioro cBeTa B CIIEKTP.

12. Tlonyuenue Genoro cBeTa MpH CI0XKEHUU CBeTa Pa3HbIX 1IBETOB.
JlaboparopHsie pabOTBI H OITBITEL



1. MHccremoBaHue 3aBUCUMOCTM yIyla OTPa)kKeHUs CBETOBOIO Jiyya OT
yrJia rajieHus..

2. W3yueHuwe XapaKTepHUCTHUK U300pa)keHUsI TpeaMeTa B TUIOCKOM
3epkare.

3. HccrnepoBaHre 3aBUCUMOCTH yIjla MPesIOMJIEHUs] CBETOBOIO Jiyya OT
yTJia MaJieHus1 Ha TPaHUL[e «BO3[yX—CTEKJIO».

4. TlonyueHue M300payKeHUM C TIOMOIIBIO0 COOMPAIOIIIeid JTMH3BI.

5. Ormnpegenenve (OKYCHOIO PpAacCTOSTHUS W OINTUUECKOM  CUJIbI
cobuparolieii TMH3BI.

6. OmnbIThI 10 pa3/oKeHHI0 6e10ro cBeTa B CTIIEKTP.

7. OmbITBI O BOCTIPUATHIO 1iBeTa MpeAMeTOB TIPU UX HabJI0jeHUH uepe3
LIBETOBbIE (DU/IBTPHI.

Paszen 12. KBaHTOBEIe fIB/IEHUS.

OmneiTel Pesepdopga u nyiaHerapHast Mmoziesib atomMa. Mogens atoma bopa.
WcnyckaHuve v norsoljeHre cBeta aroMoM. KBaHThI. JIMHeluaTble CEKTPHI.

PagnoakTuBHOCTh. Anbda-, Oera- u ramma-usnyueHusi. CTpoeHUe
aToMHOro sigpa. HykjioHHasg mozesib aTOMHOro szpa. M3ororibl. PagyoakTuBHBIE
ripeBpaileHus. [leproy rmonypacrazga aTOMHbBIX sifiep.

ApnepHble peakiuy. 3aKOHbI COXpaHeHUsl 3apsA0BOTO U MacCOBOI'O UHKCeJI.
OHeprusi CBsi3u aTOMHBIX sifiep. CBsi3b MacChl U SHepruu. Peakiuv CuHTe3a U
nesienus sgep. icrounuku sHepruv CostHLA U 3BE3.

ApnepHasi sHepreTwka. [1eHCTBUSI PaJMOAKTHMBHBIX W3/TYYEHUU HA >KUBBIE

OpraHu3MBI.
JleMoHCTparmy.
1.  CriekTpbl U3/1yUeHUs U MOTJIOLeHUSI.
2. CriekTps! pas3/MuHbIX ra3os.
3. CnekTtp Bogopoza.
4. HabsmogeHve TpeKoB B Kamepe BusbcoHa.
5. Pabora cuéTurKa MOHHU3UPYIOIIUX U3TyUeHHM.

. Perucrpanys nsnyueHusi IpUpOgHBIX MUHEPasIoB U TIPOAYKTOB.

JlaboparopHsie pabOTbI H OITBITEL

1. HabsnrogeHue CIUIOLIHBIX U JIMHEHYATBIX CIIEKTPOB U3/TyUeHusl.

2. HccnepoBaHue TPeKOB: M3MepeHUe SHepruu YacTULIbl 10 TOPMO3HOMY
nytu (1o ¢poTtorpadusm).

3. V3mepeHue paZiju0aKTUBHOTO (POHa.

IToBTOpPUTE/LHO-00006I1IIaI0IIMIT MOAY/Ib.

[ToBTOpUTE/EHO--0000II]ATOIIHI MO/Y/Tb ripeiHa3HaueH ISt
CUCTEeMAaTH3allMM W 000OIIeHHsT TPeJMeTHOTO COJEepP)KaHWs W OIbITa



nesITeTbHOCTH, TIPUOOPETEHHOTO TIPH M3yUeHUH BCEro Kypca (GM3MKH, a TaKxKe IS
MOJATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 5JK3aMeHy TI0 (u3uKe ist
o0Oy4aroIuxcsi, BbIOpaBIIMX 3TOT yueOHBIM MpeMeT.

[lpy wW3yueHWUM [JAHHOTO MOJY/S Ppeajr3yrTC W CHCTEeMaTU3UPYIOTCS
BUJBl JIeATeTbHOCTH, Ha OCHOBe KOTOPBIX oOOecreunBaeTcs JIOCTVDKEHHE
NpeIMEeTHBIX W MeTalpeJIMeTHbIX IIJIAHUPYeMbIX pe3y/lbTaToB 00OyueHus,
cdopMHUpyeTCcsi ecTeCTBeHHOHay4YHasi TPAMOTHOCTh: OCBOEHHMe HayuHBbIX METO/IOB
WCC/IeIOBAaHUS SIBJIEHUM TIPUPO/bI M TEXHUKH, OBJIa/leHHe YMEeHUsMU OOBSICHSTH
dusnyeckue SIBJIeHUs, MMPUMEHsIsI TIOJydeHHble 3HAHHS, pellaTh 3a/laud, B TOM
yKC/ie KaueCTBeHHbIe U SKCIIepUMeHTaTbHBIE.

[MpyHIMNUANBHO  /IeATeNbHOCTHBIM ~ XapakTep  AAHHOTO  pasfesa
peayi3yeTcs 3a CUET TOro, yTo oOyuaroli[yecs: BLIMOIHSIOT 3aZlaHUs], B KOTOPBIX UM
Tipe/ljiaraeTcsi:

Ha OCHOBe IIOJTyYeHHbIX 3HaHWM pacrio3HaBaTb M HAyuyHO OOBSCHATH
bu3nuecKre IBJIEHHUS B OKPY’Karollel pHUpo/ie U TMOBCeAHEBHOM XKU3HH;

WCTIO0/Ib30BaTh Hay4yHbIe METOZbl UCC/IeA0BaHUS (DU3UUYECKUX SIBJIEHUH, B
TOM UKCJIe JI/isI TIPOBEPKH TMITOTe3 U TOJTyUeHHsI TEOPETUUECKUX BbIBOJIOB;

OOBSICHATL ~ HayuyHble OCHOBBI ~ Haubosiee  BaXHBIX  JJOCTH)KEHUH
COBpEMEHHBIX  TEXHOJIOTHH, HalpuMmep, IIPAKTHYECKOTO  HCIOJIb30BaHUs
Pa3MUHBIX UCTOYHUKOB SHEPTrMH Ha OCHOBe 3aKOHA IPEeBPAIlleHUs] U COXpaHeHUs
BCEX U3BECTHBIX BU/IOB YHEPTHH.

3.ACITIOJIb3OBAHUVE CPEICTB OBYUYEHHWA U BOCITUTAHUA
ITEHTPA OBPA30OBAHMA ECTECTBEHHO-HAYUHO "
TEXHOJIOTMUYECKOMN HATIPABJIEHHOCTEN «TOUKA POCTA»

CoBpeMeHHbIe 3KCIepuMeHTabHble UCCIe0BaHUs M0 (PU3KKE YKe TPYJHO
npeACTaBUThL 0e3 WCIIO/b30BaHUSI He TOJIBKO aHAJo0TOBbIX, HO W LM(POBBIX
M3MepuUTebHBIX TIpUOOpPoB. B pamkax Hal[MoHanbHOTO mpoekta «Obpa3oBaHue»
5TO CTajJi0 BO3MOXKHBIM: BHeJpeHHe U WCIO/b30BaHWE CPeJCTB 00yueHus u
BOCITUTaHUs LjeHTpa 00pa3oBaHUs eCTeCTBEHHO-HAayYHOM W TeXHOJOTMuecKou
HarpaB/IeHHOCTel «Touka pocTa» TMO3BOJIUT KauyeCTBEHHO W3MEHUTH IPOLeCC
oOyueHus Ghu3mKe

Mcnonb3oBaHue COBpeMeHHBIX PUOOPOB 1 000pyoBaHus 1ieHTpa «Touka
pOCTa» MPH peayr3aliiu JJaHHOW 00pa3oBaTe/TbHON MPOrpaMMbI TTO3BOJISIET
CO3JaTh yC/I0BUS:

e /IS paclLMpeHUs COZlep>KaHUs LIKOJIbHOTO (PU3UYEeCKOro
obpa3oBaHus;



e  Jis TIOBBILIEHUS [T03HABATEIbHON aKTUBHOCTH yUallluXCsl B
eCTeCTBeHHO-HayYyHOU 00/1acTy;

e 7151 pa3BUTHsI IMUHOCTH peOEHKa B Tpoljecce o0yueHUs (pr3vke, eTo
crioco6HOCTel, (hOpMUPOBaAHUS U YAOBIETBOPEHHS COL[MA/IbHO 3HAUMMBIX
MHTEpecoB U MoTpebHOCTel;

e  1is paboTHI C 0[JapEHHBIMY IIKOJIbHUKAMU, OPTaHM3al[ii UX Pa3BUTHS
B pa3/IMuHbIX 00/1acTsax obpa3oBaTebHOM, TBOPUECKOM /1esiTeTbHOCTH.

1.1. Omnucanve mipubopoB U o00OpyJOBaHMsI IleHTpa 0Opa3oBaHUs
eCTeCTBEHHO-HAYYHOU M TeXHOJIOTUYeCKOM HaripaBjeHHOCTer «Touka pocTay,
MCTIOIb3yeMOro B paMKax TiperojilaBaHusi yueOHOro ripegmera «®Pusuka» s
yyalmxcs 7-9 Kiaccos.

OOopyoBaHWe BK/IOUaeT B cebS COBpeMeHHble M KaCCHYeCKHe
npubopel. K mociegHumM oTHOCATCS: TIpUOOp A JeMOHCTPALMA 3aBUCUMOCTH
CKOPOCTU peakLUM OT pa3iduHbix (DaKTOpOB, amnmapaT [Jjisg MpoBefeHUs
XUMUAYECKUX peakivii, Mpubop [/Is OTBITOB C 37IeKTPUUeCKUM TOKOM, TpUbop AJist
M3yueHHsi COCTaBa BO3/lyXa U MHOTHe [IpyTHe. L[ugpoBas (KOMITbFOTEPHAS)
s1aboparoprs (L]/1), mporpaMMHO-arapaTHbii KOMIIEKC, JadTYHKOBAS CHCTEMA —
KOMILJIEKT yueOHOTrO 00OpyZOBaHMs, BK/IIOUAIOIIHUNA HW3MepPUTeNbHBIA OJIOK,
uHTep(delic KOTOpPOro TIO3BOJIsieT obOecrieunMBaTh CBsi3b C  T1€PCOHABHBIM
KOMITBIOTEPOM, W HabOp /[IaTUMKOB, PerMCTPUPYIOIIUMX 3HAUeHHs pa3/IMUHBIX
br3MUeCKHX BeJIMUYMH.

B cocraB 1jeHTpa «Touka pocta» mo ¢usmMke BxogaT 06a3oBas
(obst3aTesibHAsT) YaCTh U AOTIOJHUTEIbHOE 000pyAoBaHUe. ba3oBasi uaCTb COCTOUT
13 LM(POBBIX AATUYMKOB Y KOMIIJIEKTOB COIMYTCTBYIOLIUX 3/IEMEHTOB [iJIsl OTbITOB
M0 MeXaHWKe, MOJIEKy/JIIpHOW  (u3MKe, IMeKTPOAUHAMUKE W  OIITHKE.
HNonomHuTeNBEHOE 000pyJ0BaHKe (TIPOMUILHBIN KOMIIIEKT) MpPeCTaB/seT co0oM
11 poByto 1abopaTopuio 1o Gpu3sMKe.

Ba3oBbIii KOMIUIEKT 060pymoBaHus 1jeHTpa « Touka pocTa» 1o (hu3mKe:

- ODatumk abCo/IOTHOTO AaB/IeHUS

- JlaTurK 1o/ioyKeHus (MarHUTHBIN )

- KoMriiekT cOmyTCTBYIOIIMX 3/IeMEHTOB [Jisi  9KCIIePUMEHTOB 110
MexaHuKe. B cocTaB KomryieKTa BXOJAT UeThbipe Habopa.

Habop Ne 1

Habop Ne 2

Hab6op Ne 3

Habop Ne 4

-  KoMIiiekT cOmyTCTBYIOIIMX 3/IeMEHTOB [/l SKCIIEPUMEHTOB  TIO



3JIEKTPOAMHAMHUKE

- KommiekT COMyTCTBYIOLIUX 3/€EMEHTOB [Jii SKCIEpPUMEHTOB TI0

MOJEKY/ISIpHOM (hr3MKe

- Kommnekr COIIYTCTBYKOIIIMX 3/IEMEHTOB [JJIf1 SKCIIEPDUMEHTOB I10 OIITHUKE

B cocraB mpodwibHOM 1MpoBoiM JslabopaTopuM  BXOASAT — OJUH
becripoBofiHOM ~ MysbTHAATUMK  Releon  Air  «®u3uka-5», mOporpaMMHoe
obecrieueHuie Releon Lite u 1ByXKaHabHask IpUCTaBKa-oCLuorpag.

TEMATHUUYECKOE IINTAHUPOBAHUE
7 KIIACC
KomuecTBO uacos D/IeKTPOHHEIE O6opyaoBanmne
HaumeHoBaHuUe pa3/ienioB Koutpo  Ilpaktn (umdpoBrbie) I|eHTTpa
Ne = ¥ TeM mporpaMMsl Bcero JIbHEBIE yeckue OﬁpiiBOBaTEJII:HI:IE 06Pa3OBaHI’Iﬂ
paboTel  paboTHI pecypchl «Touka pocra»
Paspen 1. ®usuKa U eé poJib B II03HAHUM OKPYIKaroLL[ero Mupa
bubmioreka LIOK = KomruiekT
du3MKa - HayKa 0
1.1 HpHpoje 2 https://m.edsoo.ru = mocypbl u
/7416194 obopyzoBaHust
Bubmoteka [IOK = OTbITOB
1.2 du3nuecKre BeJIMUUHbI 2 1 https://m.edsoo.ru = KommbroTepHoe
/7416194 o6opyzoBanue
udposas
naboparopust
yueHUUecKast
(pusvka, xumwus,
Ouosorus):
EcTecTBeHHOHayuHbIN BuGnworexa LIOK - Linporoi
1.3 MeTOJ| T103HAHM 2 1 https://m.edsoo.ru =~ AaTYMK
/7f416194 TemIieparypel
Kowmriekr
TIOCY/IbI U
obopyoBaHus
[T yUeHUUeCKUX
OTTBITOB
Nroro no pazgeny 6
Paspien 2. IlepBoHaya/IbHBIEe CBe/IEHUS O CTPOEHUH BelljeCTBa
bubmoreka [IOK = KowmriekT
2.1 CrtpoeHue BeljecTBa 1 https://m.edsoo.ru ' mocypbl u
/7416194 obopyzoBaHust
[Bmw>keHue 1 bubsmmoreka [JOK ~ OIBITOB
2.2 B3auMO/ieliCTBUe UaCTHl] 2 1 https://m.edsoo.ru  KomneroTepHoe
BelljecTBa /7416194 obopyzoBanye
ArperartHbie COCTOSIHUS Bubmiorexa LOK HI/gprBaﬂ
2.3 P 2 https://m.edsoo.ru  1d°0PaTOPHA
BelljecTsa y4eHUueckas

/7416194



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

WToro no pazzeny

5

Paspen 3. /IBisKeHre M B3aMO/eHCTBYE Tell

YACOB I10 ITPOI'PAMME

bubmioreka LIOK = KomristoTepHoe
3.1 Mexainieckoe 3 https://m.edsoo.ru = obopygoBaHHe
A /7f416194 BbIBE/IEHHOTO Ha
Vepus, macca Bubmoteka LIOK = 9KpaH.
3.2 HHOTHOCT’L ’ 4 1 https://m.edsoo.ru  OGopyznoBaHue
/7f416194 A1
nabopaTopHBIX
pabot
bubmoteka LIOK VUeHHYeCKHX
3.3 Cwa. Bugsl cun 14 1 2 https://m.edsoo.ru | o mop (Ha 6ase
/7t416194 KOMILJIEKTO i1
oro)
WNtoro no paspeny 21
Pa3gen 4. [lapneHue TBEPABIX TeJ, KUJKOCTEH ¥ ra3oB
[aBnenue. Hﬂepe,qaqa Bu6moreka OK O6Opy,£[0BaHI/IUe
4.1 ?:ﬁg;;“;?e}{% 'Z(L:];Ir;:ﬂ 3 https://m.edsoo.ru 'gegf) OHCTpALYIH
> HHA /7416194 PyAOBaHHE
Y ra3amu J1s1
BuGsmoreka IJOK | /1260paTopHbIx
4.2 [laBneHue XXUAKOCTH 5 https://m.edsoo.ru | pabot
/7416194 y4eHN4eCKuX
BuGmnorexa [IOK |~ CTBITOB (Ha baze
4.3 A;}r;;f{?i;p Hoe 6 https://m.edsoo.ru  KOMIVIEKTOB  /I/IA
A /7£416194 Or's)
[elicTBYE KUKOCTH U bubmoteka LJOK
4.4 rasa Ha Morpy>xXéHHoe 7 1 3 https://m.edsoo.ru
B HUX TeJI0 /7f416194
Ntoro no pa3peny 21
Pazgen 5. Pabota 1 MOIITHOCTb. DHEPIrUs
bubmoreka LIOK = O6opynoBaHue
5.1 Pabota 1 MOIITHOCTb 3 1 https://m.edsoo.ru = ans
/7f416194 71a00PaTOPHBIX
IpocToie Bubmoreka IIOK =~ pabor
5.2 5 1 https://m.edsoo.ru = Y4€HMYECKHX
MEXaHNU3MBI /7£416194 OnbITOB (Ha Gase
Mexanuyeckas Bubmorexa [JOK KOMHHeK;;? EE)r[;)
5.3 SHEpTH 4 1 1 https://m.edsoo.ru A
/7f416194
Nroro nio pasgeny 12
Pe3epBHoe Bpems 3
OBLIEE KOJIMYECTBO 68 3 12



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

KomiuecTBO UyacoB

O6opyaoBaHue

L[eHTTpa 06pa3oBaHus
HavmenoBanue Koutp OJEKTPOHHbLe «Touka pocTa»
Ne pasziesioB ¥ TeM onsHbL | IIparTw (gposie)
) Bcero e yecke  0Opa3oBaTe/LHEL
IIPOrpaMMBbl
pabor = paboThI e pecypchl
BI
Pa3pnen 1. TerutoBbie siBieHUS
bubnroreka LIudporas
11 CTpoeHue U CBOMCTBA - LIOK naboparopust
BelllecTBa https://m.edsoo.ru
/7£4181ce yHaeHUHecKasd
(busvka, xumus,
ouomnorus):
udporoii
BbubmoTeka [aTUnK
1.2 TerioBbIe MPOLIECCHI 21 1 5 }];Etopg i edsoo TeMIIepaTyphl
/7f4181ce ObopynoBanme
pabor
YUeHUUeCKUX
OIBITOB
Wroro mno paszeny 28
Pa3fien 2. JnekTpruyecKye U MarHUTHbIE SIBJIEHUSA
OJleKTpruYecKue Bubmoreka O6opyoBaHue
21 3aps/bl. 3apsKeHHble 7 1 }]I[OK// | JleMOHCTpaLHii
Tesla U Uux ttps://m.edsoo.ru
. obopyioBaHe
B3aUMO/IeHCTBYE [7f4181ce PYA
pabor
bubsoreka
29 ITocTosTHHBIN 20 1 7 LIOK y4eHN4YeCKHX
' 9/IEKTPUUECKUH TOK https://m.edsoo.ru = OIIBITOB
/7f4181ce
bubnmoreka
2.3 MarHuTtHbIe SIBJIEHUS 6 1 1.5 HOK
https://m.edsoo.ru
/7f4181ce
bubnmoreka
24 DJIEKTPOMarHUTHast 4 LIOK
UHIYKLUA https://m.edsoo.ru
/7f4181ce
WNroro no paspeny 37
PesepBHoe Bpems 3
OBIIEE KOJTMYECTBO 68 3 145

YACOB ITO I[TPOI'PAMME



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

KO/IMIeCTBO 4acoB OnektpoHHsie  OGopynoBaHue
HavmeHoBaHUe
No Kourpo TIlpaktu  (1M¢poBLIE) I[eHTTpa
o paspenoB U TeM
IDOrDAMMBI Bcero  sbHBIE yeckKue oGpasoBare/bHbl  00pa3oBaHUs
porp paboTel  paboTel € pecypchl «Touka pocra»
Paspen 1. MexaHuueckue sIBJIEHUS
MexaHHuecKoe Bubmiorexa Ob6opynoBanue
1.1  JBMIKeHMe U CTIOCOObI 10 1 LOK nabopaTopHbIX
er0 OMUCAHIIS https://m.edsoo.ru 6
/7f41a4a6 pabor
BubmoTexa YU4eHUUYeCKUX
o LIOK OINIBITOB
1.2 Bsanmogeiicteue Ten 20 1 3
https://m.edsoo.ru  OBGOpyAOBaHHE
bubnmoTeka
1.3 = 3akoHbI COXpaHeHus 10 3 LOK
https://m.edsoo.ru
/7f41a4a6
Nroro no pa3peny 40
Paspen 2. MexaHmuueckue Kojie0aHus ¥ BOJTHBI
bubnuroreka L[I/I(DPOB&H
21 MexaHUueckue v 3 LIOK a6 opatopust
KojiebaHus https://m.edsoo.ru
/7f41a4a6 yUEHUHECKAs!
bubnmoreka (dusmka,
29 MexaHn4yeckue BOJIHBI. 3 1 3 ITOK XUMMUA,
' 3BYK https://m.edsoo.ru  OMOIOTHS)
/7f41a4a6
Ntoro no pa3peny 15
Paspen 3. SnexTpoMarHuTHoe 10Jie ¥ 3/IeKTPOMarHuTHbIEe BOJIHBI
[udposas
O/IeKTPOMAarHUTHOE BubivoTeka naboparopus
roJsie U LIOK y4eHUuUYeCcKas
3.1 6 2
3/1eKTPOMarHUTHbIE https://m.edsoo.ru (bu3uka,
BOJIHBI /7f41a4a6 XUMMUA,
buonorus)
WNroro no paspeny 6
Paspen 4. CBeTOBbIe SIB/IEHUS
3aKOHBI Bubmorexa ucposast
4.1  pacrpocTpaHeHus 6 2 LOK naboparopus
CcBeTa https://m.edsoo.ru
/7t41a4a6 yueHuteckas
JIMH3BI U ONITUUECKHEe Enbmiorexa (puaziria,
4.2 6 3 LHOK XAMMHA,

TprOOpkI
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YACOB ITO I[TPOI'PAMME

/7f41a4a6 61/10]'[01-'1/1;[):
BbubmioTeka
43 PasnoxxeHue 6enoro 3 ’ LIOK
CBeTa B CIIeKTP https://m.edsoo.ru
/7f41a4a6
WNroro no pa3peny 15
Pasgen 5. KBaHTOBEIE ABNEHUA
Viciyckane 1 BI/IO6£I/IOT6K{:1 KOMITbIOTEPHO
5.1  mnorsiomjeHve cBeTa 4 1 . e
ATOMOM https://m.edsoo.ru
[7t41a426 o6opy0BaHK
BubmioTeka e
CTpoeHune aTOMHOI0 OOK
5.2 6 1
aapa https://m.edsoo.ru
/7f41a4a6
bubnmoreka
LHOK
5.3 ApepHble peakuuu 7 1 1 htts.//m.edsoo.ru
/7f41a4a6
Nroro no pa3peny 17
Pa3pen 6. [ToBTOpUTEIEHO-06001[ArOIHI MOAY/TH
[ToBTOpEHME U bubnmoTeka
0000111eH1e 9 2 LIOK
coziep)kaHus Kypca https://m.edsoo.ru
¢u3uku 3a 7-9 knacc /7f41a4a6
Wtoro no paspeny 9
OBIIEE KOJITMYECTBO 102 3 97
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