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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢u3vke Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUsI COCTaBJICHA Ha
OCHOBE TIOJIOXKEHHM U TpeOOBaHMI K pe3ybTaTaM OCBOEHUSI Ha 0a30BOM YPOBHE OCHOBHOM
oOpazoBarenbHOI mporpammel, ripeacTaBieHHbIXx B DI'OC 00O, a taxxke ¢ yuéTtom padboueit
nporpamMmel Bocriutanust 1 KoHmeniuu npenojgaBanus yaeOHOro npeamera « Duznkay.

ConepxxaHue  mporpaMMbl 1O (U3MKE  HampaBieHO Ha  (opMupoBaHUE
€CTeCTBEHHOHAYYHOM IPaMOTHOCTH OOYYarolIMXCsS W OpraHU3alldi0 U3ydeHus (U3UKU Ha
JIesITeTbHOCTHON OCHOBE. B mporpamme 1o pu3nuke yIUTHIBAIOTCS BO3ZMOXKHOCTH y4€OHOTO
npeaMmeta B peanusaruu TpedoBanuii ®I'OC OOO k mIaHUPyeMBbIM JIUYHOCTHBIM U
METanpeIMETHBIM  pe3yJibTarTaM  OOyuYeHMs, a TakKe MEXIPEIMETHbIE  CBS3U
€CTEeCTBEHHOHAYYHBIX YUEOHBIX TPEAMETOB HA YPOBHE OCHOBHOTO 00IIIET0 00pa30oBaHUsI.

[Iporpamma no ¢u3MKe ycTaHaBIMBAET paclpeiesieHUe y4eOHOro MaTepuara 1o rojaam
oOydenus (IO Kiaccam), mpejjaraeT MPUMEPHYIO IOCIEI0BATEILHOCTh M3YUYCHHS TEM,
OCHOBAaHHYIO Ha JIOTMKE pPa3BUTHUSl MPEIMETHOTO COJEpKaHUA U YYETE BO3PACTHBIX
0COOCHHOCTEH 00yYaroOIIUXCS.

[Iporpamma no ¢Qusuke pazpaboTaHa C LEIbIO OKa3aHHUS METOJAMYECKOW MOMOIIH
YUYUTENIO B CO3JJaHUU padoueil MpOorpaMMBbl O Y4EOHOMY MPEIMETY.

dusnka SABISIETCS CHUCTEMOOOPA3yIOMUM I  €CTECTBEHHOHAYYHBIX  YUEOHBIX
MPEAMETOB, TOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE IPOIECCOB U SIBIICHUH,
U3y4aeMbIX XUMHUEH, OnoJioruei, acTpoHoMuel 1 ¢pusndeckon reorpadueii, BHOCUT BKJIaI B

€CTECTBEHHOHAYUYHYI0 KapTUHY MHpa, MPEIOCTaBIsSIeT HauboJjiee sCHble 00pa3libl
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NPUMEHEHUs] HAYYHOTO METOJa IMO3HAHMS, TO €CTh CHoco0a MOJMy4YeHHUs JTOCTOBEPHBIX
3HAHHUU O MUpE.
OpHa U3 rIaBHBIX 33124 PU3NIECKOr0 00pa30BaHUsI B CTPYKType 00111ero oopa3oBaHus
COCTOUT B (DOPMUPOBAHMM E€CTECTBEHHOHAYYHOM TPaMOTHOCTH M HMHTEpeca K HayKe y
00yJaroImxcs.
N3ydyenne ¢u3ukun Ha 0a30BOM YypOBHE NPEIINOJAaraeT OBJAJCHUE CIEIYIONIUMHU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOUIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:
e HAy4YHO OOBSCHATDH SBJICHUS;
e OIICHUBATh U MMOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIeI0BAHNUS;
e HHTEPIPETUPOBATH JAaHHBIE U UCIOJIb30BaTh HAYUYHBIE JIOKA3aTelIbCTBA JIJIS
MOJTyYEHHs BEIBOJIOB.
[enn n3yuenus: (U3MKM Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHHs OINpENeICHBI B
Konnenmuu mnpenogaBanusi yudeOHoro mpenmera «®Puszuka» B 00pa3oBaTENIbHBIX
opranm3anusx Poccuiickoin @enepanum, pean3yomux OCHOBHbIE 00IE00pa30BaTEIbHbIC
IporpaMMbl, yTBepkAEHHON pemieHueM Kosuternn MuHHcTEpcTBa  IPOCBELICHUS
Poccuiickoit @enepanuu (mpotokost oT 3 nexadpst 2019 r. Ne [TK4BH).
Henu uzyvyenusi pusukm:
e IpHOOpEeTEeHHE HMHTEpeca M CTPEMIICHUS OOYYarOIIMXCS K HAYYHOMY H3YYEHHUIO
OPUPOJIbI, PA3BUTUE UX UHTEIIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e Dpa3BUTHE TPEJCTABICHMN O HAYYHOM METOJAE TMO3HaHWA U (opmHupoBaHUE
HCCJIEIOBATENIbCKOTO OTHOIICHHUS K OKPYIKAIOIINM SIBJICHUSM;

e (opMHpoBaHHE HAy4YHOTO MHPOBO33PEHHsSI KaK pe3yJbTaTa HW3Y4YCHHs OCHOB
CTpOEHMS MaTepuu U QyHAAMEHTAIbHBIX 3aKOHOB (DU3UKHU;

e (dopmupoBaHME TPEACTaBICHUA O poid (PU3MKU JJs  Ppa3BUTUA JPYTUX

€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJOTHII;

e pa3BUTHE MPEACTABICHHN O BO3MOXHBIX cepax Oyayuieil mpodeccuoHaTbHON

JesITeIbHOCTH, CBSI3aHHOM ¢ (PU3MKOM, MOATOTOBKA K JajbHEMIIeMy OOy4eHHIO B
STOM HaIpaBIICHUU.
JlocTmkeHne STUX Liejel mporpammbl MO (U3MKE Ha YpPOBHE OCHOBHOTO OOIIETrO
00pa3oBaHus 00ECIEUNBACTCS PEIICHUEM CIICTIYIONMINX 3a1a4:
e TMpHOOpeTeHHEe 3HAHWUK O TUCKPETHOM CTPOCHHH BEIIEeCTBA, O MEXaHHMYECKHX,
TEIUIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TMpUOOpEeTEeHHWE YMEHUU ONHUCHIBAaTh M OOBACHITH (UUYECKUE SIBICHHUS C
MCTIOJIb30BaHUEM MOTYYCHHBIX 3HAHU;

e OCBOCHHE METOJIOB PEIICHHUs MPOCTEHIIMX Pacu€THBIX 3aJad C HCIOJIh30BAaHHEM
(bu3HUecKUX MOJIeNel, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33]1aY;

e pa3BUTHE YyMEHHH HAOIIOAATh NPUPOIHBIC SIBICHUS W BBINOJHATH OIBITHI,
nabopatopHble pabOThl M IKCIEPUMEHTAIbHBIE MCCIEA0BAHUS C MCIOIb30BaHUEM
U3MEpPUTETBHBIX TPUOOPOB;
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e OCBOCHHE MPHUEMOB pabOTHl ¢ MHPOpMAIUEH (HU3NIECKOTO COACPIKAHUS, BKIFOUAs
HH(OPMAITUI0O O COBPEMEHHBIX TOCTIDKCHHSIX (U3UKH, aHATN3 U KPUTHUIECKOE
OLICHMBaHUE UH(OpMaIIIH;

e 3HAKOMCTBO cO cdepaMud TPOPECCHOHATHHON NEATEeIHbHOCTH, CBSI3aHHBIMU C
¢U3UKON, M COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JOCTHKCHHSIX
(duznIecKoil HayKu.

Ha uzyuenne pu3uku (6a30BbI ypOBEHB) HA YPOBHE OCHOBHOTO O0IIIETO 00pa30BaHMs
oTBoaUTCS 238 yacoB: B 7 Kjacce — 68 yacoB (2 yaca B HeJieq0), B 8 kitacce — 68 yacoB (2
yaca B Hememwo), B 9 kmacce — 102 wyaca (3 waca B HeJENo).

[Ipensaraemelii B mporpamMmme 1o (hU3MKe NepeyeHb J1abOpaTOPHBIX PabOT U OIBITOB
HOCHUT PEKOMEHATEIbHbIN XapaKTep, YUUTENb JIelaeT BbIOOp MpOBEAEHUS 1a00paTOPHBIX
paboOT U ONBITOB C YYETOM HHIMBUIYAIBHBIX OCOOEHHOCTEH OOYy4aroUuIuxcs, CIHCKa
DKCIIEPUMEHTAJBHBIX 3aJaHuil, NpeIJaracMbplX B PaMKaX OCHOBHOI'O T'OCYJapCTBEHHOIO
AK3aMeHa 1o (PU3HUKe.

Ocoovie oopazosamenvhuovle nompedonocmu ooyuarouwguxca c 3I1P.
O6mmmu st Bcex oOydarommxca ¢ 3P sBIAOTCS TPyIHOCTH NPOU3BOJIBHOM

CaMOpEryJISLNY, 3aMEIJICHHBIA TEMII U HEPABHOMEPHOE KA4€CTBO CTAHOBJIEHUS BBICIIMX
MICUXUYECKUX (PYHKITUN, MOTHUBAITMOHHBIX M KOTHUTUBHBIX COCTABIISIONINX MTO3HABATEIILHON
nesTenbHoCTH. JJ1a 3HaunTenbHOM yacTu o0y4varomuxcs ¢ 311P Tunnuen nedunurt He TOIBKO
MO3HABATENbHBIX, HO U COIMATIBHO-TIEPIENTUBHBIX U KOMMYHUKATUBHBIX CIIOCOOHOCTEH,
HEPEJKO COMpPSKEHHBIA ¢ MpobiieMaMu MOBEICHUSI U SMOIMOHAIBHOM PETyJIsIUU, YTO B
COBOKYITHOCTH 3aTPYIHSET UX MPOLYKTUBHOE B3AUMOJICHCTBUE C OKPYKAIOIIUMHU.

[Ipu opranuzanuu oOy4eHHS HAa YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS CIEIyET
YYUTBIBATH OCOOCHHOCTHM TIO3HABATEJIHLHOIO  PA3BUTHSA, SMOILMOHAJIBHO-BOJICBOM U
JUYHOCTHOM cdeprl oOyuaronuxcs ¢ 3I1P, cnennduky ycBoeHus MU yueOHOTro MaTepuala.

Js oOywarouxest ¢ 3P, ocauBarommx AOOII OOO, xapakTepHbl Cleayolue
cnierupuueckre 00pa3oBaTeIbHbIC MTOTPEOHOCTH:

NOTPpeOHOCTH B afanTanuu U audQepeHImpoBaHHOM MOIX0/E€ K 0TOOPY COJIepKaHMs
MPOTPAaMMHOTO MaTepHaia y4eOHBIX MPEIMETOB C YYETOM OCOOBIX 00pa3oBaTeIbHBIX
noTpeOHOCTEl M BO3MOXKHOCTe oOyuvaroniuxcst ¢ 3IIP Ha ypoBHE OCHOBHOrO OOUIETrO
o0Opa3oBaHus;

BKJIFOUCHHE KOPPEKIIMOHHO-PA3BUBAIOIIETO KOMIIOHEHTa B TIPOIECC OOy4YeHUs TPHU
peanu3anu 00pa30BaTENbHBIX MPOTPAaMM OCHOBHOTO OOIIEro OOpa3oBaHUS C Y4YETOM
MIPEEMCTBEHHOCTH ypPOBHEH HA4ajdbHOTO W OCHOBHOI'O OOIIEro 0Opa3oBaHUs; Pa3BUTHE U
KOPPEKLIMSI MPUEMOB  MBICIUTEIBHON  JEATEIIBHOCTM W JIOTUYECKUX  JICHCTBUH,
COCTAaBJIAIONIMX  OCHOBY  JIOTMUECKHMX  MBICIUTEIbHBIX  ONEpaluid, pacIIUpEeHHE
METaIpPEeAMETHBIX CIMOCOOOB y4eOHO-TIO3HABATEIBLHON JESITEIILHOCTH, O00ECIIeUNBAIOIINX
IPOLIECC OCBOEHUS MPOTPAMMHOIO MaTEPHUAIIA;

NpPUMEHEHUE CHEHAIbHBIX METOJOB M MPUEMOB, CpPEICTB OOYYEHHS C Y4YETOM
ocoOeHHOCTeM ycBoeHusi oOydaronumces ¢ 3[IP cucrtembl 3HaHUM, YMEHHM, HaBBIKOB,
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KOMITETEHIMH (MCIOJIb30BAaHUE «IIOUIArOBOCTUY» MPU MPEAbSIBICHUN YYEOHOr0 MaTepuarna,
MIPU PELICHUH MPAKTHUKO-OPUEHTUPOBAHHBIX 33/1a4 M KU3HEHHBIX CUTYyallUid; IPUMEHECHUE
aJITOPUTMOB, JIOMOJHUTEILHON BU3YalbHOM MOJJEPKKU, OMOPHBIX CXEM IMPU PELICHUU
y4eOHO-TI03HABaTEIbHBIX 3a/lad M paboTe ¢ y4yeOHOW uHdoOpmalue; pa3HOCTOPOHHSIS
npopaboTka yueOHOro Marepuaa, 3aKperjieHue HaBBIKOB M KOMIIETEHIIUNA PUMEHUTETHHO
K Pa3JIMYHbIM >KU3HCHHBIM CUTYalUsIM; YBEIMYEHUE JIOJU MPAKTUKO-OPUEHTUPOBAHHOTO
MaTtepuaa, CBI3aHHOTO C )KU3HECHHBIM OTIBITOM TOJIPOCTKA; pa3HOOOpa3ue ¥ BApUATUBHOCTh
MPEAbSBICHUS W OOBACHEHHMsS] Y4eOHOTO MaTepuajia NP TPYIHOCTAX YCBOCHHS U
nepepaboTku uHpopMaIyu u T.1.);

opraHuzanus 00pa30BaTENbHOTO MPOCTPAHCTBA, paboyero MecTa, BPEMEHHOM
opraHu3alu oO0pa3oBaTEIBLHON Cpelbl C YUYETOM MNCUXO(PU3MUECKUX OCOOECHHOCTEH W
BO3MOXKHOCTEl ~ oOywatomerocs ¢ 3[IP  (MHOuBHMOyallbHOE  MPOEKTUPOBAHUE
00pa3oBaTeNbHOM Cpe/bl C YYETOM MOBBIIICHHON UCTOIAEMOCTH U OBICTPON YTOMIIIEMOCTH
B IIPOIIECCE HHTEUICKTYaJIbHOM JIESITEIbHOCTH, CHIDKEHHOW pPabO0TOCIIOCOOHOCTH,
CHIWKEHHOW TPOU3BOJIBHOM PETyJIALNN, HEYCTOMYMBOCTU IPOU3BOJIBHOTO BHUMAHUS,
CHIKEHHOT0 00beMa MaMsTH U MOHWKEHHOW TOYHOCTH BOCITPOU3BEICHUS );

CrielMaJibHasi TOMOINb B PAa3BUTHU OCO3HAHHOW CaMOPETYJIAIUN JACSITEIbHOCTH U
MOBEJICHUS, B OCO3HAHUM BO3HHMKAIONIMX TPYAHOCTEH B KOMMYHUKATHUBHBIX CUTYyalUsX,
WCIIOJIb30BAaHUU TPUEMOB AMOITMOHAIILHON CAaMOPETYJISIMU, B MOOYKIEHUN 3allpalliiBaTh
MIOMOII[b B3pPOCJIOTO B 3aTPYJHUTEIBHBIX COLMAIBHBIX CHUTYalUsX; IIeJIeHApaBIeHHOE
pa3BUTHE COLMATIBHOTO B3auMoaeiicTBus oOyydatomuxcs ¢ 3I1P;

y4eT (QYHKIUOHAJIBLHOTO  COCTOSIHMS  IEHTPAJbHOM  HEPBHOM  CHUCTEMBl U
HEWPOJIMHAMHUKHU TICUXMUYECKHX TpoiieccoB obOyuaromuxcsi ¢ 3[IP (3amemnenHoro temma
nepepaboTK MH(pOpMAIMH, TOHM)KEHHOTO OOIIero TOHyca, CKIOHHOCTH K ad(PeKTHUBHOI
Jie30praHu3aluu AesTeIbHOCTU, «OPTaHUYeCKOI IEKOHIIEHTPAlMK BHUMAHUS U JP.);

CTUMYJIUPOBAHNE K OCO3HAHUIO U OCMBICIICHUIO, YIIOPSIOUMBAHUIO YCBAaUBAaEMbIX Ha
YpPOKaxX 3HAaHUM U YMEHHUH, K NPUMEHEHUIO YCBOCHHBIX KOMIIETEHLIHMMN B IOBCEIHEBHOMU
KU3HU, POPMUPOBAHUE YUTATEITHCKON KYJIbTYPHI;

MPUMEHEHNE CICIHAIBHOTO TOJIX0/a K OIEHKE O00pa30BaTeNbHBIX JTOCTHKEHUN
(IMYHOCTHBIX, METANPEIMETHBIX M TPEAMETHBIX) C YYETOM TMCUXO(DU3NUECKUX
ocoOeHHOCTe M 0coOBbIX o0Opa3oBaTeNbHBIX MOTpeOHOCTEN oOydarommxcs ¢ 3IIP;
HCIIOJB30BaHUE CIEIUATbHOTO MHCTPYMEHTApPUsI OLICHUBAHUS JTIOCTUKEHUN M BBISIBIICHUS
TPYIHOCTEHN YCBOCHUS 00pa30BaTEIHHON MTPOTPAMMBI,

dbopMupoBaHrEe COIMATBLHO AKTUBHOM IMO3UIMU, MHTEpPECa K COIMAIBLHOMY MHPY C
MO3UIUH JTUYHOCTHOTO CTAHOBJIEHUS U MPO(HECCHOHATBLHOTO CAMOOIIPEACIICHUS;

pa3BUTHE M PACIIMPEHUE CPEACTB KOMMYHUKAIMHA, HAaBBIKOB KOHCTPYKTHUBHOI'O
OOIIIEHUsI M COLMAILHOTO B3aWMOJICHCTBUS (CO CBEPCTHUKAMH, C WICHAMH CEMbBH, CO
B3pPOCJIBIMH),  MAaKCUMaJbHOE€  pPACIIMPEHUE  COLHUAJIbHBIX  KOHTAKTOB,  IOMOIIb
oOyuatomiemycsi ¢ 3[1P B oco3HaHuu conMaibHO MPUEMIIEMOTO U OA00PSIEMOTO MOBEACHUS,
a Takke HeoOXOJMMOCTU M30UPATENIbHOCTU MPU YCTAHOBJIECHUU COIMATBHBIX KOHTAKTOB
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(npodunakTUKa HETaTUBHOTO BIIUSIHUS, POTUBOCTOSIHUE BOBJICYEHUIO B aHTHUCOIUAIBHYIO
cpeny); npouiakTUKA aCOLMAIIBHOTO TTOBEICHUS.

Cucrema omeHKH AocTkeHui oOyuaromuxcs ¢ 3[1P mpexacrasnser coOoit oquH u3
MHCTpYMEHTOB peanuzanuu Tpedbosanuiit ®I'OC OO0 obdyuaromuxcs ¢ OB3 k pe3yiabTaTam
ocBoeHusi AOOII OOO wu HampaBieHa Ha oOecrieueHHe KadyecTBa OOpa3OBaHMS, YTO
MPEANOJaraeT BOBJEYEHHOCTh B OIEHOYHYIO JI€ATEJIBHOCTh KaK MeIaroruyecKux
PaOOTHUKOB, TaK ¥ OOYUYAIOIINXCS U UX POAUTENCH (3aKOHHBIX MPECTAaBUTEIICH ).

CrneunanbHble YCIOBUS MPOBEACHHS TEKYIIEW, NPOMEKYTOYHOM M HMTOroBOM (1O
utoram ocoeHuss AOOIT OOO) arrecranuu oby4daromuxcs ¢ 3[1P Bkitodaror:

[Ipu opranu3zainuy olIEHOYHBIX poLEayp A oOyyaromnuxcs B cooTBeTcTBUM ¢ AOOIT
OOO 3IIP  co3nmaroTcsi  cOenuaibHbIE — YCJIOBUSA,  OOYCJOBJIEHHBIE  OCOOBIMU
oOpa3oBarenbHbIMU TOTpeOHOCTSIMU oOydaromuxca ¢ 3IIP u cneuundukoil HapymeHus.
JlaHHBIE YCIOBUS MOTYT BKIIFOYATh:

oco0yro ¢hopMy OpraHU3alMK TEKYIEro KOHTPOJI YCIEBAEMOCTH M MPOMEKYTOYHON
aTTecTanuu (B MaJON Tpynne, WHAUBUAYAJIbHYIO) C YYETOM OCOOBIX 00pa3oBaTEIbHBIX
MOTPEOHOCTEN M MHAUBUIYaTbHBIX 0OCOOEHHOCTEeN oOydaronuxcs ¢ 311P;

MPUCYTCTBUE MOTHBALMOHHOTO 3Tama, CIOCOOCTBYIOIIETO ICUXOJOTUYECKOMY
HACTPOIO Ha paboTy;

OpPraHU3yIOIIyl0 TMOMOIIh MEJAaroru4ecKoro pabdOTHHKA B  pallMOHAU3AINH
pacnpeneneHus BpEMEHU, OTBOJIMMOIO Ha BBINIOJHEHUE PaOOTHI;

MPEAOCTABIEHNE BO3MOKHOCTH HMCIOJIb30BaHUSI CIPaBOYHOM MH(OpPMAIUU, pa3HOro
poia BU3YAJIbHOW TMOJACPKKUA (OMOPHBIE CXEMBI, QJITOPUTMBbI Y4YEOHBIX JIEUCTBUH,
CMBICJIOBBIE OIMOPHI B BHJE KIIOUEBBIX CIIOB, IUIaHa, o0Opasiia) Mpu CaMOCTOATEIHLHOM
MIPUMEHEHUY;

rUOKOCTh MOJAX0Aa K BbIOOPY (POpMBI M BHJIa TMATHOCTUYECKOTO MHCTPYMEHTapUs U
KOHTPOJIbHO-U3MEPUTENIBHBIX ~ MaTepUaloB C y4eToM O0cOObIX  0Opa3oBaTelbHBIX
NOTPEOHOCTEN U MHAMBUAYAIBHBIX BO3MOXKHOCTEH oOyuatomierocs ¢ 3I1P;

OOJIBIITYI0 BapHATHBHOCTH OIIEHOYHBIX IMPOIEAYP, METOJOB OIIEHKM W COCTaBa
WHCTPYMEHTApHUS OILICHUBAHUS, MO3BOJISIONIYIO OIMPEACIUTh 00pa30BaTEIbHBIM PE3yJbTaT
Kaxaoro odyyatomerocs ¢ 311P;

aJlanTaldil0 WHCTPYKIMM C YYETOM OCOOBIX 00pa30BaTENIbHBIX MOTPEOHOCTEH U
WHAUBUAYAIbHBIX TpyAHOCTel oOyuaromuxcsi c¢ 3[IP (B uacTHocTH, ympolieHue
(GOpPMYTUPOBOK TIO TpaMMaTHYECKOMYy UM CEMaHTHYECKOMY oOQopMIeHUI0, o0coboe
MMOCTPOCHUE UHCTPYKIIMH, OTPAKAIOIICH 3TAITHOCTh BHITIOJIHEHUS 3aJIaHUs );

OTCJIC)KMBaHUE JelcTBui oOydvaromerocsi ¢ 3[IP myist OllEHKM TOHUMAaHHUS WM
UHCTPYKIIMH U, IPU HEOOXOAUMOCTH, €€ YTOUHECHHE;

YBEJIMYECHHE BPEMEHU HA BBIMOJHEHUE 3aJaHU;

BO3MOXHOCTh OpraHU3allid KOPOTKOrO IepephiBa IMPU HApPACTaHUM B TMOBEIACHUU
oOy4Jarouierocst MposIBICHUN YTOMIICHHSI, UCTOIICHHUS.

Oo6yuaromuecs ¢ 3IIP momyyaroT 00pa3oBaHHE, COOTBETCTBYIOIIEE IO HTOTOBBIM
JTOCTIKEHUSIM K MOMEHTY 3aBEpIIeHUs 00y4YeHUs!, TUIAHUPYEMBIM pPe3yIbTaTaM OCHOBHOTO
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obmiero o0pa3oBaHHMS HOPMATHBHO Pa3BUBAIOIIMXCS CBEPCTHUKOB, U B T€ KE CPOKHU
oOyuenuss (5 - 9 xjaccel) MpH CO3AAHMM YCIOBHM, YUYUTBHIBAIOIIUX WX OCOOBIC
oOpazoBarenbHbIe ToTpeOHOCTH. [Ipy 000CHOBaHHON HEOOXOAMMOCTH JIJIs1 00YJAIOIITUXCSI C
3I1P, HezaBucHUMO OT mpuUMeHsieMbIXx OOBEeM 3HAHWW M YMEHUH MO Y4eOHBIM MpeaMeTaM
HECYIIECTBEHHO COKpAIAeTCs 3a CYET YCTpaHEHWs W30BITOYHBIX 110 OTHOIICHHIO K
OCHOBHOMY COJICP>KaHHIO TPEOOBaHUM.

COILEPKXAHUE OBYYEHUASA

7 KJIIACC

Pa3znes 1. ®u3uka u e€ posib B IO3HAHUM OKPY/KAOIIEero Mupa.

®u3nka — Hayka o mpupoje. SBnenus npupoasl. Du3ndecKue sIBJICHUS: MEXaHUYECKHUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3ByKOBBIC.

®uznueckre BeIUYUHBI. M3MmepeHue Quinyeckux BelnyuH. Ousznyeckue npudopsl.
[TorpemHocTs U3MepeHuil. MexTyHapoHasi CUCTEMA €IMHMII.

Kaxk ¢usuka u npyrue ecTeCTBEHHbIE HAyKU U3y4aroT Mpupoy. EcTecTBeHHOHAYUHbIH
METO/ MO3HAHMS: HAOJIOJIEHHE, NMOCTAHOBKA HAYYHOT'O BOIPOCA, BBIJIBM)KEHHE THUIIOTES,
AKCIIEPUMEHT MO MPOBEPKE THUIOTE3, OObICHEHHE HalItogaeMoro spiaeHus. OnucaHue
(bu3NYECKUX SIBICHUN C TOMOIIBIO MOJIEJIEH.

Hemoncmpayuu.

1. MexaHu4ecKue, TEIIOBbIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. @usnyueckue NpudOpPHI U MpoLeaypa NPsIMbIX U3MEPEHUHN aHATIOTOBBIM U LIU(PPOBBHIM

pUOOPOM.

Jlabopamopnuie pabomel u onvimol.

1. Omnpenenenuve 1EHbI AIEHUS Kbl U3MEPUTEIBHOTO IpUbopa.

2. H3mepeHue paccTosIHUM.

3. Hsmepenue o0bEMa KUIKOCTH U TBEPOTO TEa.

4. OnpeneneHue pa3MepOB MaJbIX TE.

5. W3mepenue temmepaTypbl NMpPU HOMOIIHA >KUAKOCTHOIO TEPMOMETpA W JIaT4MKa

TEMIIEPATYPHI.
6. IIpoBenenue mccnenoBaHUs MO MPOBEPKE TMIIOTE3BL: NAJbHOCTH IMOJETA IIAPUKA,
NYIIEHHOI'O0 TOPU30HTAIBHO, TEM 0OJIbIIE, YeM OOJIbIIIE BHICOTA MYCKA.

Paznen 2. IlepBoHayasibHble CBeIeHUSI 0 CTPOEHNH BellecTBA.

CrpoeHue BemiecTBa: aToMbl M MOJEKYJbI, UX pa3Mmepbl. ONbITHI, JOKa3bIBAIOIINE
JVCKPETHOE CTPOEHHE BEIIECTBA.

JIBr>kenne vactul BemiecTBa. CBS3b CKOPOCTH ABMIKEHHS YACTHUL C TEMIIEPATYPOM.
bpoyHnoBckoe nBukenue, nuddysus. B3anumonericTBre 4acTHUI] BEIIECTBA: MPUTKEHUE U
OTTAJIKUBAHUE.

ArperaTHple COCTOSIHHsI BEILECTBA: CTPOCHHUE Ta30B, JKUAKOCTEM M TBEPIBIX
(kpucTammyeckux) Tei. B3auMocBsa3b MEXly CBOWCTBaMH BEILIECTB B PA3HBIX arperaTHbix
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COCTOAHUMAX U UX AaTOMHOMOJICKYJIAAPHBIM CTPOCHUCM. OcobenHocT arperaTHbixX COCTOSIHUU

BOJBbI.

Jemoncmpayuu.

1.
2.
3.

Habmonenne 6poyHOBCKOTO IBHKEHUSI.

Habmonenune nuddysumn.

HaGnronenue siBiaeHW, OOBSICHSIONUXCS TMPUTHKEHUEM WIH OTTAIKUBAHUEM
YaCTHII BELIECTBA.

Jlabopamopnsie pabomol u onvimol.

1.
2.
3.

OrueHka 1raMeTpa aToMa METOZOM PSJIOB (C UCTIOIb30BaHUeM QoTorpaduii).
OnbIThl IO HAOTIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

Paznen 3. /IBuikeHue U B3aumMoieiicTBHE TeJl.

MexaHnndeckoe IBHKEHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE JBMKEHHE. CKOpPOCTH.
Cpennsisi CKOpOCTh [P HEPABHOMEPHOM JABWKEHUU. Pacd€r myTH U BpeMEHH IBU>KECHHSL.

SIBnenue nHepuuu. 3aKOH MHEpUUU. B3anMmoneicTBHe TNl Kak MPUYMHA U3MEHEHUS
CKOpPOCTH JIBMXKEHUA Tel. Macca kak Mepa MHepTHOCTH Tena. [ImoTHocTh BemecTBa. CBs3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €JMHUIIE 00BEMA BEILIECTBA.

Cuia kak XapakTepUCTHKa B3aumonencTBus Tena. Cuia ynpyroctd U 3akoH ['yka.
N3mepenre cuiibl ¢ TOMOIIBIO TUHAMOMETpA. fIBlIeHHE TIAroTeHus U cuia Tsoxectu. Cuna
TSDKECTH Ha Apyrux maHerax. Bec tema. HeBecomocTs. CrioskeHMe Cuil, HAaIIPaBJIEHHBIX 10
onHou mpsimou. PaBHoaeucTByromas cwil. Cuna TpeHus. TpeHHe CKOJIbKEHHS U TPEHHE
MOKOA. TpeHne B IpUpPOJE U TEXHUKE.

Jemoncmpayuu.

1
2
3
4.
5
6

Hab6nronenue MexaHM4ecKoro IBMKECHHS Tela.

N3mepenne ckopoCTH MPSIMOJIMHENHOTO JBUKECHHUS.
HaGntonenue siBneHust MHEPIUU.

Hab6nronenue n3MeHeHnsi CKOpOCTH TPU B3aUMOICHCTBUU TEll.
CpaBHeHHE Macc 10 B3aMMOJIEHCTBHIO TEIL.

CroxeHue cull, HalpaBJICHHBIX IO OJTHOW MPSMOM.

Jlabopamopnwie pabomul u onvimol.

1.

OrnpeneneHrne CKOPOCTH PAaBHOMEPHOTO JABUKEHUS (IIapyKa B KUJIKOCTH, MOJEIIU
AIEKTPUUECKOTO aBTOMOOUIIS M TaK Jajiee).

Omnpenenenue cpeaHelt CKOPOCTH CKOJBKEHUST OpycKa MU MIApHUKa 110 HAKIOHHON
MJIOCKOCTH.

OmnpeneneHre MWIOTHOCTH TBEPIOTO Tea.

OnbITHI, IEMOHCTPUPYIOIIKME 3aBUCUMOCTb pacTshKeHUs (Iedopmaiiuu) mnpys>KUHbL
OT IPUJIOKEHHOW CUJIBL.

OnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CUJIbI TPEHUS CKOJIBKEHHUS OT Beca Tella
U XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTEN M ra30B.
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HaBnenue. CrnocoObl yMEHbIIEHUS U yBeIWYeHUs JAaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI Ta3a OoT o0béMa, Temmeparypsl. [lepenaua naBieHus: TBEPIABIMU
TeJaMH, >KUJAKOCTAMU U razamu. 3akoH [lackans. [[HeBMaTHuecKkue MaliuHbl. 3aBUCUMOCTh
JaBJICHUS KUIKOCTU OT TiIyounsl. ['uapocraTuueckuit mapagokc. CooOImarmumecs Cocyabl.
['unpaBnuyeckre MeXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBiaeHue. [I[pudarHbI CylecTBOBaHUS BO3TYIIHOM
o6onouku 3emsn. OnbiT Toppuuermm. M3mepenue atmocdepHoro aaBieHus. 3aBUCUMOCTh
aTMOC(EpPHOTO MaBJICHHWS OT BBICOTHI HaJI ypoBHeM Mops. [Ipubopsl mms u3mMepeHus
aTMOC(EPHOro JIaBJICHUS.

JlencTBuEe KUAKOCTM W Tra3a Ha IMOTPY>KEHHOE B HUX TeJo. BrITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxomnnaBanue.

Jlemoncmpayuu.

AN A A

~

3aBUCUMOCTH JaBJICHUS ra3a OT TEMIEpaTyphl.

[lepenaua naBiieHUS KUIKOCTHIO U Ta30M.

Coobmiaromuecs: CoCy/Ibl.

I'mppaBnnuecknii mpecc.

[IposiBenue nercTBUst aTMOChHEpPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAIKHBAIOMIECH CHJIBI OT O0BEMA MOTPYKEHHOW YacTH Tela U
IIOTHOCTH JKUJKOCTH.

PaBeHCTBO BhITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue 1IaBaHusl TEJN: IUJIABAHWE WM TMOTPYKEHHE TeJI B 3aBUCUMOCTH OT
COOTHOIICHHUS MJIOTHOCTEH Teja 1 KUJIKOCTH.

Jlabopamopnuie pabomel u onvimol.

1.

WccnenoBanue 3aBUCMMOCTH Beca TeJia B BOJIE OT 00bEMa MOTPYKEHHOM B )KUJIKOCTh
YacTH Tela.

Ornpenenenve BBITAJKUBAIOIMIEN CHIBL, JACHCTBYIOIIEHM Ha TENO, NMOTPYXKEHHOE B
KHUJIKOCTb.

IIpoBepka HE3aBUCHUMOCTH BBITAJIIKMBAIOLICH CHUJIbI, JECUCTBYIOUIEW HaA TEIO B
KHJIKOCTH, OT MACCHI TeJa.

OnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJKUBAIOIIECH CUIIbI, IEHCTBYIOIICH
Ha TEJI0 B KUIKOCTH, OT 00bEMa MOrpYyKEHHOM B KUAKOCTh YACTU Tejla U OT
ILIOTHOCTH KUIKOCTH.

KonctpyupoBanue apeomerpa uiam KOHCTPYHPOBAHUE JIOAKU W ONPENCICHHUE €€
IPYy30II0ABEMHOCTH.

Pa3zpnes S. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexannueckas paboTa. MOIIHOCTb.

[IpocThie MexaHW3MBI: pbIvar, OJIOK, HaKJIOHHAS IUIOCKOCTh. [IpaBmiio paBHOBeCHSs
peruara. [Ipumenenue mpaBuia paBHOBECHS phIdara K 0JI0Ky. «30JI0TOE IPABUIIO» MEXaHUKH.
KITI mpocthix MexaHu3mMoB. [IpocTeie MEXaHU3MBI B OBITY M TEXHHKE.

Mexanunueckas sHeprusi. Kunertnueckas U noteHuuaibHas sHeprus. [IpeBpaienue
OJIHOTO BHJIa MEXAHUYECKOI SHEPTUU B APYTOid. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.
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Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomol u onvimol.

1. Ompenenenue pabOThl CUJIBI TPEHHS] MPU PABHOMEPHOM JIBIDKCHHHM Teja I10
TOPU30HTAIBHON OBEPXHOCTH.

2. UccnegoBanue ycnoBuil paBHOBECHS pblyara.

3. Uzmepenue KII/l HaK1OHHOM IIIOCKOCTH.

4. H3ydeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUH.
8 KUIACC

Paszpnes 6. TerioBbie AiBJICHUA.

OCHOBHBIE TOJIOKEHUS MOJEKYJSIPHO-KMHETHYECKOW TEOPUHM CTPOCHMS BELIECTBA.
Macca u pazmepbl aTOMOB M MOJIEKYJ. ONbITBI, MOATBEPKAAOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHOKHHETUYECKON TEOPHUH.

Mopenu  TBEPAOTrO, KUAKOTO U ra3o00pa3HOr0  COCTOSHHMM  BELIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHHE CBOWCTB ra3oB, )KHIKOCTEH U TBEPABIX
TE€JI Ha OCHOBE IOJOXKEHUH MOJEKYJSIPHO-KMHETHYECKOW Teopud. (CMayuBaHuWE U
KaWUISIpHBIE ABJIECHUS. TeIIoBoe paclIMpEeHNE U CKATHE.

Temneparypa. CBsI3b TEMIIEpATyphl CO CKOPOCTBK) TEIJIOBOTO JBWKEHUS YaCTHILI.
Buytpennsis sHeprusi. CriocoObl M3MEHEHMs] BHYTPEHHEH SHEpruu: Tervlonepeaadya u
coBeplleHre padboTel. Buabl Temonepeaaun: TEMIONPOBOAHOCTb, KOHBEKIUS, U3TyUYEHHUE.

KonuuecTBo TemnoTel. YaenbHas TEIIOEMKOCTh BelllecTBa. TernnooOMeH U TEIIoBoe
paBHOBecHe. YpaBHEHME TeIuioBoro OamaHca. [lnaBnenne u©  oTBepieBaHHE
KpUCTAJUIMYECKUX BEIIECTB. YAelbHas TemioTa IuiaBieHus. IlapooOpa3oBanue wu
koHaeHcauus. Mcnapenue. Kunenue. YaeneHas Temiora napooOpa3zoBaHus. 3aBUCUMOCTb
TEMIIEPATypPbl KUIIEHUS OT aTMOC(HEPHOTO JaBICHHUS.

BnaxHocTts BO3yXa.

DOHeprus TOIIMBA. Y AeNbHAs TEIIOTA CTOPAHUS.

[Tpunuuner padotsl TernoBbix asurateneit KIIJ[ TemmoBoro asurarens. TemioBble
JIBUTATENIN Y 3alIUTa OKPYKAKOILIEU CPEIBI.

3aKOH COXPAaHEHMsI U PEBPALEHUS SHEPTUU B TEIJIOBBIX MPOLECCAX.

Jemoncmpauuu.

1. HaGmroneHue 6poyHOBCKOTO JBUKECHUS.

2. HabGmoaenue nuddyszuu.

3. HaOmronenue siBneHUi CMauyuBaHUS U KaMIUISIPHBIX SIBJICHUU.

4. HalmroneHue TEmIOBOro paciiupeHus Tell.

5. M3MeHeHne JaBieHus raza Ipd HU3MEHEHMHM OOBEMa W HarpeBaHUU WIH
OXJIQXKICHHH.

IIpaBuna u3MepeHus TeMiepaTypsl.
7. Bugel Tennonepenayu.
8. OxmaxxaeHue Mpu COBEPIICHUHU pabOTHI.

o
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9. Harpeanue npu coBepiieHUH padOThl BHEITHUMU CUJIAMH.
10. CpaBHEHHE TEIUTOEMKOCTEN PA3IMYHBIX BEILIECTB.
11. Habmonenue KuneHus..
12. HabmroieHue nocTossHCTBA TEMIIEPATyPhl IIPH IJIABJICHUH.
13. MoJienu TeIUIOBLIX JABUTATEIICH.
Jlabopamophwie pabomuel u onvimol.
1. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKEHUS.
2. OmbITHI 110 BBIPAIIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM MJTM caxapa.
3. OnbIThI 10 HAOTIOAEHUIO TEINIOBOTO PACLHIMPEHUS Fa30B, )KUJIKOCTEHN U TBEPIBIX TEI.
4. OmpeneneHue JaBiICHUS BO31yXa B OaJJIOHE HINPULIA.
5. OmnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh JAaBJIEHHUS BO3AyXa OT €ro o0béMa M
HarpeBaHus WIM OXJIaXKICHUS.

6. IlpoBepka rumoTe3pl JIMHEHMHONW 3aBUCUMOCTU JJIMHBI CTOJOMKA JKHUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

7. HabOmroneHue n3MeHeHUs BHYTPEHHEN SHEPrUM Tella B pe3yJibTaTe TeIuionepeaadn
1 paOOThl BHEIIHUX CHII.

8. HccrnenoBaHue sBIICHHS TEINIOOOMEHA MPU CMEIIMBAHMM XOJOJHOM M TOpsSYel
BOJIBL.

9. OmpeneneHue KOJMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM MpU TEMJIOOOMEHE ¢
HarpeThM METAJUTMYECKUM LIUIUHAPOM.

10. OnpenenieHne yaIeapHON TEITOEMKOCTH BELIECTBA.

11. MccnenoBanue npouecca uCrapeHus.

12. OnpesesieHne OTHOCUTENIBHOM BIaXKHOCTH BO3/1yXa.

13. OmnpenerieHre yAeIbHOM TEIUIOTHI IIABJICHUS JIbJA.

Paznen 7. DaekTpuyecKkue 1 MATHUTHBIE SIBJICHUS.

DnekTpu3anms Ten. [[Ba poaa aneKTpuyYecKuX 3apsaoB. B3auMoaencTBue 3apsyKeHHbIX
Ten. 3akoH KynoHa (3aBHCHMMOCTB CHIIBI B3aUMOJACHCTBUS 3apsDKEHHBIX T€JA OT BEIUYUHBI
3apsAJI0B U PACCTOSIHUSA MEXKY TEJIaMu).

Onextpuyeckoe nosne.  Hanpspk€HHOCT — 3nekTpuyeckoro  nosst.  IpunHinun
CYNEPIIO3ULINU PJIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsaoB. DIEMEHTAPHBIN deKTpuyeckuil 3apsa. Ctpoenue
atoma. [IpOBOTHUKY M TUAIEKTPUKH. 3aKOH COXPAHEHUS IEKTPUUYECKOTO 3aps/a.

DONEeKTpUYECKUA TOK. YCJIOBHS CYIIECTBOBAHMS 3JEKTPUUYECKOrO TOKa. MCTOYHHMKH
MOCTOSIHHOTO TOKA. JIeWCTBUS 3JEKTPUUYECKOTO TOKa (TEMIOBOE, XMMHYECKOE, MarHUTHOE).
DIIEKTPUYECKUAN TOK B )KUIKOCTAX U razax.

Onextpuyeckas nens. Cwia Toka. DnexkTpudyeckoe HanpspkeHue. CoNpoTHBIICHHE
MIPOBOJIHUKA. YIEIbHOE CONPOTHBJIEHUE BemecTBa. 3akoH OMa s ydacTKa UEnu.
ITocnenoBarenbHOE M NTApaUIEIbHOE COETUHEHUE TPOBOHUKOB.

PabGota 1 MOLIHOCTH 3J€KTpUYECKOro Toka. 3akoH J[xoyna—JleHua. Dnektpuyeckue
LENH U IOTPEOUTENH IIEKTPUUECKON 3HEpTruu B ObITy. KOopoTkoe 3ambikaHMe.
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[TocrosiHHBIE MarHuThl. B3anmoneicTBUEe MOCTOSTHHBIX MAarHUTOB. MarHuTHOE MOJIE.
MaruutHoe nojie 3eMJIu 1 ero 3Ha4eHue ISl xKu3HU Ha 3emie. OnbIT Opcrena. MarautHoe
MOJIE DJICKTPUYECKOro TOKa. [IpuMeHeHHne »BIeKTpOMarHuTtoB B TeXHUKE. JlelicTBue
MAarHuTHOTO TIOJSl HAa MPOBOJHUK C TOKOM. OJEKTPOABUTATENb MOCTOSHHOIO TOKA.
Hcnonp30BaHne 2IEKTPOABUTATENICH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Oneitel  ®Dapanes. fIBneHue 3neKTpoMarHuTHOM uWHAYKuuu. [IpaBuno Jlenma.
Onextporenepatop. CrnocoObl MONYYEHUS SJIEKTPUUECKON SHEPrHH. DJIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHUKAX SHEPTHH.

JHemoncmpayuu.

L 0 N o U A WwWwN R

N NN NN R R R R R R R R Rp R§
52 W N P O O WO N O UL M W N KL O

DJIeKTpU3aLUS TeJl.

JIBa poJia 3IIEKTPUUECKUX 3apsS0B U B3AMMOJCHUCTBUE 3aPSKEHHBIX TEI.
Y CTpONCTBO U JEUCTBUE JIIEKTPOCKOIIA.

DJIeKTpOoCcTaTUYECKask UHAYKIIUS.

3aKOH COXpAaHEHUS DJICKTPUUECKUX 3aPsJIOB.

[IpOoBOTHUKY Y TUBJIEKTPUKH.

MoennpoBaHre CUIOBBIX JIMHUN 3JIEKTPUUECKOTO TOJIA.

HcTouHNKH MOCTOSHHOTO TOKA.

JlencTBUS IEKTPUUYECKOTO TOKA.

. DIEKTPUYECKUIN TOK B KHUJIKOCTH.

. I'a30BbI1 paspsia.

. I3mepeHune cuibl TOKa aMIepMeTPOM.

. I3MmepeHune 3JIeKTpUUECKOro HAPSKEHUS BOJTBTMETPOM.

. Peocrar u marasuH COIpOTUBIICHUHN.

. BzaumoencTBrue noCTOSIHHBIX MAarHUTOB.

. MonenupoBaHre HEBO3MOKHOCTH PA3/ICJICHUS MTOJTIOCOB MarHuTa.

. MonennpoBaHHE€ MAarHUTHBIX MOJIEH NOCTOSTHHBIX MATHUTOB.

. OneIT Dpcrena.

. MarsuTHoOE€ 1oJie Toka. DJIEKTPOMarHur.

. JIeicTBHE MAarHUTHOTO TOJIsI HA MPOBOJIHUK C TOKOM.

. DJEKTPOABUTATEIb MOCTOSTHHOTO TOKA.

. UccnenoBanue ABiIEHUS JIEKTPOMATHUTHON UHAYKIIUH.

. OnbiThl Papajes.

. 3aBUCUMOCTb HaIIPaBJICHUS! UHIYKIIMOHHOTO TOKA OT YCIOBUM €r0 BOSHUKHOBEHUSI.
25.

DJeKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwie padbomul u onvimol.

1.

2
3
4.
5

OnbIThl IO HAOJFOICHUIO JICKTPU3ALNHU TeJI UHAYKIUEH U ITPHU CONPUKOCHOBCHHUHU.
HccnenoBanue IEHCTBUS JIEKTPUIESCKOTO TOJIS HA TIPOBOIHUKH U JIUDJICKTPHUKH.
COopka 1 mpoBepka pabOTHI MEKTPUIECKOHN IIEMU TTOCTOSHHOTO TOKA.

W3MepeHue u peryiupoBaHUe CUJIbI TOKA.

V3MepeHue u peryImpoBaHie HAIPSKCHHS.
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6. MccienoBaHue 3aBUCHMOCTM CHJIBI TOKAa, MAYIIErO Yepe3 pe3UucTop, OT
CONIPOTHBJIEHUS PE3UCTOPA U HANPSKEHUS HA PE3UCTOPE.

7. ONbITBI, JI€MOHCTPUPYIOLIME 3aBUCUMOCTH JJIEKTPHUUECKOTO COMNPOTHBIICHUS
IIPOBOJHUKA OT €T0 JUIMHBI, ILIOIIAIN IIOIIEPEYHOT0 CEYEHMSI U MaTeprala.

8. IIpoBepka mpaBwiia CIIOKEHMS HAIPSDKEHUH IIPU ITOCIIEI0BATEIbHOM COCIHUHEHUH
IBYX PE3UCTOPOB.

9. IIpoBepka mpaBwiia s CHJIbI TOKA IIPU NAPAJUIEIBHOM COSIMHEHUHN PE3UCTOPOB.

10. Onpenenenne padOTHI IEKTPUIECKOIO TOKA, HAYIIErO YePE3 PE3UCTOP.

11. OnpeaesieHne MOITHOCTH JIEKTPUYECKOr0 TOKA, BBIAEISEMOM Ha PE3UCTOPE.

12. MccnenoBanye 3aBUCUMOCTH CHJIBI TOKA, UAYILEr0 Yepe3 JIAMIIOUKY, OT HAIIPSKEHUS
Ha He.

13. Onpenenenne KII/[ Harpesarens.

14. MccnenoBaHre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MArHUTOB.

15. I3ydyeHne MarHuTHOrO MOJSi MOCTOSIHHBIX MAarHuTOB IMPU HUX OOBEIUHEHUU U
pa3ieiICHUMN.

16. MccnenoBanue AENCTBHS IIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OOBITBI, JEMOHCTPUPYIOIIAE 3aBUCUMOCTH CHJIbI B3aUMOJECHCTBHS KaTYyIIKU C
TOKOM M MarHuTa OT CWJIbI TOKAa W HAIPABJICHUs TOKA B KaTYIIIKE.

18. MI3yueHue AeiCTBUS MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U u3y4eHue padoThl AIEKTPOJBUTATENS.

20. M3mepenne KIIJ[ anekTpoaBurareibHONM yCTaHOBKHU.

21. OIBITHI IO UCCIIETOBAHUIO SIBJICHUS AJIEKTPOMAarHUTHOM MHAYKLIHN: UCCIIEIOBAHNE
MU3MEHEHMI 3HAaYEHUS M HAPABJICHHUs HHIYKIIHOHHOTO TOKa.

9 KJIACC

Pa3znen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe  JIBUKECHUE. MarepuanpHass  TOYKa. Cucrema  ortcuéra.
OTHOCUTENBHOCTh MEXAHUYECKOTO JIBIXKEHUs. PaBHOMEpHOE MpPsIMOIMHENHOE JABUKEHHUE.
HepaBHomepHoe nipsmonuHeiiHoe aBrkeHrne. CpenHsis 1 MTHOBEHHAsi CKOPOCTh Teja MpH
HEPAaBHOMEPHOM JBHKCHUU.

Yckopenue. PaBHOyckopeHHOE mpsMoiuHelHoe aBmxkeHue. CBOOOIHOE TMajeHue.
Omnbitel [Nanumes.

PaBHOMepHOE nBUkKEHUE TT0 OKpYKHOCTHU. [lepuoa u yactora obOparieHus. JInneinas u
yrioBas CKOpocTu. LIeHTpoCcTpeMHUTETLHOE YCKOPEHHE.

ITepsebiit 3akoH HeroToHa. Bropoii 3akod Herotona. Tperuit 3akon Herotona. [Ipunimn
CyIEPIIO3ULIAN CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CUiia TPEHUSI CKOJBXKEHHUSI, CUJIa TPEHUS
IIOKOsI, APYTUE BUbI TPEHUS.

Cuna TSXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO MaieHHUS.
JBmwxenne maHeT Bokpyr Counnma. IlepBas kxocMuueckass ckopoctb. HeBecomocTh u
MEPETPY3KHU.
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PaBHoBecue maTepuanbHO Touku. AOGCOMOTHO TBEpAOE Teno. PaBHOBecue TBEPOTO
TeJIa C 3aKPEINIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynse Tena. U3menenue nMiynbca. MIMmnyiibe cuiibl. 3aKOH COXPaHEHUs UMITYJIbCA.
PeakTuBHOE IBM>KECHHUE.

Mexannueckasi padoTta 1 MoIIHOCTb. PaboTa cui TsbkecTu, ynpyroctu, TpeHus. CBsisb
sHepruu u padotel. [loTeHManbHas SHEPrus Tena, MOAHATOrO HaJ IMOBEPXHOCTHIO 3€MJIU.
[loreHnmanbHass dSHeprus cxxatou npykuHbl. KunHetnueckas sHeprus. Teopema o
KMHETUYECKOU SHEPTUH. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPIHH.

JHemoncmpayuu.

1.
2.

A

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

Hab6nronenue MexaHMuecKoro JIBHKEHUSI TeJla OTHOCUTEIBHO Pa3HbIX Tell OTCUETa.
CpaBHEeHUE yTEN U TPACKTOPUM JIBUKEHUS OJTHOTO U TOTO K€ T€JIa OTHOCUTEIIHHO
pPAa3HBIX TEJ OTCUYETA.

N3MmepeHne CKOpOCTH U YCKOPEHMS IIPSIMOJIMHENHOTO IBUKECHUS.

Hccenenoanye npu3HaKkoB PaBHOYCKOPEHHOIO IBUKCHUS.

HabitoieHue nBMKEHUs Tella o0 OKPY>KHOCTH.

Habnrogenne MexXaHWYeCKHX SIBJICHUM, MPOUCXOMSAIIMX B CHCTEME OTCUETa
«Tenexka» mpum €€ pPaBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCHUTEIIBHO
KaOuHeTa (PU3UKU.

3aBUCUMOCTb YCKOPEHHS Tejla OT MacChl TeJla U ACHCTBYIOLIEH HAa HETO CUJIBI.
HaGnronenue paBeHcTBa CUIT IPU B3aUMOJIEHCTBUH TEIL.

N3meHenue Beca Tea npyu yCKOPEHHOM JBHKECHUU.

Ilepemaya umIryapca Mpy B3auMOJEHCTBUU TEN.

[IpeoOpazoBanust SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHHe UMITYJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUH.

CoxpaHeHHe UMITYJIbCa P a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.

Ha6nronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHre MEXaHUUECKON SHEPTUH MTPU CBOOOTHOM IMaJICHHUH.

CoxpaHeHHEe MEXaHMYECKOM BSHEpPruM IpU JBWXKEHUM Tejla MOJ JEUCTBHUEM
MPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Jjisi pa3roHa U JajJbHEUIIET0 PABHOMEPHOTO JBHIKCHHUSI
[IapHKa UITH TEJICKKH.

Omnpenenenne cpeHel CKOPOCTU CKOJBKEHUST OpyCKa WM JBIKEHHS [IapuKa 110
HAaKJIOHHOM IJIOCKOCTH.

OmnpenencHue yCKOPEHUsI Tella IPU PaBHOYCKOPSHHOM JIBFDKCHHH 110 HAKJIOHHON
TUIOCKOCTH.

HccrenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU MPH PABHOYCKOPEHHOM JBIIKEHUH
0e3 HayaIbHON CKOPOCTH.

[TpoBepka THIOTE3BI: €CIM MPHU PABHOYCKOPEHHOM JBWXKEHMHM Oe€3 HaudaibHOM
CKOPOCTH IyTH OTHOCSTCA KakK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIHE
MPOMEKYTKH BPEMEHU OJTMHAKOBEI.
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10.

11.

WccnepoBanue 3aBUCMMOCTH CHUJIBI TPEHUSI CKOJIBKEHUSI OT CUJIbI HOPMAJIbHOTO
JABJICHUS.

Omnpenenenre ko uIeHTa TPEHUS CKOTBKCHUS.

Omnpenenenre KECTKOCTU PYKUHBI.

Omnpenenenue paOOThl CUJIBI TPEHHS] MPU PABHOMEPHOM JIBIDKEHMHM Teja IO
TOPHU30HTAIBHON TOBEPXHOCTH.

Omnpenenenre pabOTBl CHIIBI YIIPYTOCTU MPH MOABEME Ipy3a C UCHOIB30BAHUEM
HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

N3yuenune 3aKoHa COXpaHEHUS SHEPTHH.

Pa3zngen 9. MexannuecKue KoJ1e0AaHUA M BOJIHBI.

KonebarenbHoe aBmxenne. OCHOBHbIE XapaKTEPUCTUKU KOJIEOAHUM: IEPUOI, YACTOTA,
aMIuIiTyga. MareMartudecknid W NPYKUHHBIM MasTHHUKW. lIpeBpaiieHuwe 3>HEpruM mpu
K0J1e0aTEeIbHOM JIBHKEHUU.

3aryxawmue KoneOaHus. BoiHyxkneHHole koneOanusi. Pe3onanc. MexaHuueckue
BOJIHBI. CBOMCTBAa MEXaHUYECKUX BOJH. IIpofobHbIE M ITONEpeYHbIE BOIHBL. JIJIMHA BOJIHBI
U CKOpPOCTh €€ pacnpocTpaHeHus. MeXaHW4YeCKrue BOJHBI B TBEPAOM TEJE, CEMCMHYECKHUE

BOJIHBI.

3ByK. ' pOMKOCTB 3ByKa U BbIcOTa TOHA. OTpaxeHue 3Byka. IHGpa3ByK U yIbTpa3ByK.
Jemoncmpayuu.

1
2
3
4.
5
6.

Ha6nronenue xonedanuid Te1 MO AEUCTBUEM CUIIBI TSXKECTU U CUIIBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.

HaOnronenue BoIHYKACHHBIX KOJIEOaHUM U pe30HaHCA.

PacnipocTpanenre npoAoabHbIX U MOTIEPEYHBIX BOJIH (HA MOJEINN).

HabintoieHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI PE30OHAHC.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

7.

Ompenenenre YaCTOThI U MIEpHOIa KOJICOaHUN MAaTEMAaTHIECKOTO MasTHUKA.
Omnpenenenre 4acTOTHI M MEpUOIa KoJIeOaHUHN PYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia KOJIeOaHUH MOABEIIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

WccnepoBanue 3aBUCUMOCTH NIEPHO/Ia KOJICOAHUH MPYKUHHOTO MasiTHUKA OT Macchl
rpysa.

[TpoBepka HE3aBUCUMOCTH MepUoa KoJIeOaHu! Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchl rpy3a.

OnbITEI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh Tepuoja KoJICOAaHHM MNPYKUHHOTO
MasATHUKA OT MAcChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenue yckopeHus CBOOOHOTO MaCHHUS.

Pasznen 10. DiekTpoMarauTHoe 1oJjie M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEKTPOMarHUTHOE M0JIe. DJIEKTPOMAarHUTHbIE BOJIHBI. CBOWMCTBA 3JIEKTPOMAarHUTHBIX
BosiH. [Ilkana sneKTpOMarHUTHBIX BOJIH. Mcnonb30BaHuE 3JIEKTPOMArHUTHBIX BOJIH IS
COTOBOM CBS3U.
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DneKTpoMarHuTHas npupoaa ceera. CkopocTs cBeTa. BoIHOBBIE CBOKCTBA CBETA.
Jlemoncmpayuu.
1. CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.
2. BosHOBBIE CBOMCTBA CBETA.
Jlabopamopnwie pabomul u onvimol.
1. M3ydeHune CBOMCTB 37EKTPOMArHUTHBIX BOJIH C TTOMOIIbIO MOOMIIBHOTO TenedoHa.
Pa3znes 11. CBeToBbBIE ABJICHUS.
JIyueBast mozenb cBeta. Mcrounuku cBera. [IpsmMonuHeliHoe pacpocTpaHEHUE CBETA.
3atmenus Connua u JIynsl. Otpaxenue ceta. [1nockoe 3epkano. 3akOH OTpaKEHUs CBETA.
[Ipenomnenue cBera. 3aKOH MpeEIOMIIEHUS CBeTa. [loMHOE BHYTpEHHEE OTpa)KE€HUE
cBeta. Vcnosib30BaHKE MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOJIAX.
JIunza. Xonx nywedt B nmH3e. Onrhueckas cucrema (oroanmnapara, MUKPOCKOINA U
Teneckona. I'a3 kak ontuyeckas cuctemMa. baim3opykocTh U 1allbHO30PKOCTb.
Paznoxenue Genoro ceera B cnektp. OmnbiTel HbhtoToHa. CrojkeHHE CHEKTpabHBIX
uBeToB. Jlucnepcus ceera.
Jlemoncmpayuu.
[IpssMmonuHEHOE paCIPOCTPAHEHUE CBETA.
OTtpaxeHue cBeTa.
[Tonyuenue n300pakeHUi B IMJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.
OnTHUYeCKUM CBETOBO/L.
Xon nyuei B coOuparolei JInH3e.
XoJ1 Iy4er B pacCEerBArOIIECH JIMH3E.
[Tonyuenue n300pakeHUH C TOMOIIBIO JTUH3.
[Ipunuun aeiictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.
10. Moxenb riaasza.
11. Pa3noxenue 6emoro cBera B CIIEKT.
12. [lomy4yenue 6em0ro CBETA IPH CIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnuie pabomel u onvimol.
1. HccnenoBanue 3aBUCMMOCTH yIJIa OTPAXKEHHUSI CBETOBOTO Jiyda OT yTJia MaJIeHUs.
2. M3ydeHue xapaKTepUCTUK M300paKEHUSI MPEIMETa B IJIOCKOM 3€pKaje.
3. HccnegoBaHue 3aBUCMMOCTH yTJjla MPEIOMIIEHUSI CBETOBOIO Jy4ya OT YrJja MaJIeHUs

W P N v ke W

Ha TPAHUIIEC «BO3yX—CTEKIION.
[Tonydenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIICH JINH3BI.

Omnpenenenre GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOUPAIOIICH TUH3BI.
OMnBITHI 1O Pa3I0KEHUIO OEIOTO CBETA B CIICKTP.

OMBITHI IO BOCHPHUSTHIO IBETA MPEAMETOB MPU WX HAOIIOJCHUN Yepe3 IBETOBHIE

N o v s

(GUIBTPHL.
Pa3znea 12. KBanroBble sIBJI€eHUS.
OneiTel Pezepdopna u mnanerapHas Mmojaens atroma. Mojens atoma bopa. Mcnyckanue
U norjouieHrue ceera atomoM. KBanTel. JInHeHyaTsie CIEKTPBHI.
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PanuoaktuBHOCTh. Anb(da, Oera- U ramma-uznydeHus. CTpoeHHe aTOMHOIO sjpa.
Hyxknonnas moxpens atomHoro siapa. M3oromsl. PanpnoaktuBHbIe mpeBpamieHus. [lepuon
ITOJIypacIiaia aTOMHBIX SAED.

SAnepHble peakuny. 3aKOHBI COXPAHEHUsS 3apsSJOBOTO W MACCOBOTO YHUCEI. DHEprus
CBSI3U aTOMHBIX sifep. CBs3b Macchl M 3HEpruu. Peakunu cuHTE3a W JEJICHUS SAEP.
Ncrounviku sHeprun ConaHua v 3BE37.

SAnepnas sHepreTuka. [[edcTBUsA paguOaKTUBHBIX U3IyUYEHHN HA )KUBBIE OPraHU3MBI.

Jlemoncmpayuu.

1. CHeKTpbl U3JIYyYEHHUS U HOTJIOIICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTp Bomopoa.

4. HaOmoneHnue TpekoB B kamepe BunbcoHa.

5. Paborta cuérunka HOHU3UPYIOUIMX U3ITyUYEHUH.

6. Perucrpanus nsirydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomel u onvimeol.

1. HaGnrogeHue CruIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUYEHHUS.

2. UccnenoBanue TPEeKOB: M3MEPEHUE DHEPTrUU YACTHIIBI [0 TOPMO3HOMY ITyTH (TIO

doTorpadusim).

3. W3mepenue pagnoakTuBHOIO (hoHa.

IHoBTOpHUTEIBbHO-00001AIOIINIT MOAYJIb.

[ToBTOpUTENHEHO-0000IIAIOMINA  MOAYJb MpEeAHA3HAYEH I CUCTEMAaTU3aluud |
000011IeHHs] TPEAMETHOTO COAEP)KaHUSI U OMbITa ACSTENbHOCTH, MPHOOPETEHHOrO MpPHU
M3YYEHHUHU BCETO Kypca (PU3HKH, a TAKXKE Ul MOATOTOBKH K OCHOBHOMY IOCYJapCTBEHHOMY
sK3aMeHy Mo (HU3uKe sl 00yUaroIIUXCsl, BHIOPABIINUX ATOT yUEOHBIN MpeMeT.

[Ipy wu3ydyeHHH JAHHOTO MOIYJIS PpEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHJIbI
NEeSATENbHOCTH, HA OCHOBE KOTOPBIX OOECIEeYMBAETCA JOCTHXKEHHE TMPEAMETHBIX U
MeETaIpeAMETHBIX IUIAHUPYEMBIX pE3yIbTATOB oOyueHus, dopmupyercs
€CTECTBEHHOHAY4YHass IPAMOTHOCTh: OCBOCHHE HAYYHBIX METOAOB HCCIEAOBAHUS SIBICHUI
NPUPOJIbI U TEXHUKHU, OBJAJICHUE YMEHUSMU OOBSICHATH (PU3MUECKUE SIBJICHUS, TPUMEHSS
MOJIyYeHHbIE 3HAHUS, pelIaTh 3aJ1a4M, B TOM YHUCII€ KAUECTBEHHBIEC U SKCIIEPUMEHTAJIbHBIE.

[TpyHIMIIHATBHO NEATEIBHOCTHBIM XapaKTEep NAHHOTO pas/eia Peain3yeTcs 3a CUET
TOT0, YTO 00YYAOIIMECs BHIMOIHIIOT 33aHUs, B KOTOPBIX UM MPEAIaraeTcs:

Ha OCHOBE MOJyYEHHBIX 3HAHUU pAclo3HaBaTh U HAYYHO OOBACHATH (pU3MUECKHE
SIBJICHUS B OKPY’KarOLLIEN IIPUPOAE U ITIOBCEHEBHOM KU3HU;

UCII0JIb30BaTh HAYYHbIE METO/IbI UCCIIEIOBAHUS (PU3UUECKUX SIBJICHUH, B TOM UKCIIE JUIsI
IPOBEPKHU TUIIOTE3 U MOJYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH Hay4YHbIE OCHOBBI HanboJiee BaKHBIX JTOCTH)KEHUN COBPEMEHHBIX TE€XHOJIOTHIA,
HaIlpuMep, MPaKTUYECKOI0 MCIOJIb30BaHUsS Pa3IMYHbIX MCTOYHUKOB SHEPTUHM HA OCHOBE
3aKOHAa MPEBPAILECHHS U COXPAHEHHS BCEX U3BECTHBIX BUJOB SHEPTUU.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMDBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuenne ¢u3uku Ha ypoOBHE OCHOBHOIO 0OIIEro OOpa3oBaHHs HAINpaBICHO Ha

JTOCTIDKCHUE  JIMYHOCTHBIX, METAlpPEeIMETHBIX M  TPEIMETHBIX  00pa30BaTeIbHBIX
pE3yIbTATOB.

B pesynpraTe u3ydyenus (U3NKM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS Y

oOyyaromierocst 0y1yT copMUPOBaHBI CIEAYIONINE TNYHOCTHBIE PE3YJIbTATHI B YACTHU:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

- TpPOSBICHUE HHTEpPECA K HCTOPUU KU COBPEMEHHOMY COCTOSIHUIO POCCHMCKOU
(bu3NYeCcKOi HayKH;

- [ICHHOCTHOE OTHOIICHHE K JOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaJaaHCKOro M IyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:

- TOTOBHOCTh K AaKTHMBHOMY YYacCTHIO B OOCYXKJIEHUHU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN (PU3UKY;
- 0CO3HAaHHE BAXXHOCTU MOPAJIBbHO-3TUYECKUX MPUHIIUIIOB B ACSTEIBHOCTU YUYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

- BOCIIPUSTHE ICTETUUYECKUX KauecTB (PU3HUECKOM HAYKH: €€ TapMOHUYHOIO TTOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MIO3HAHUA:

- OCO3HAHHE LIEHHOCTU (PU3UYECKOI HAYKU KaK MOIIIHOI'O MHCTPYMEHTA MO3HAHUSI MUpa,
OCHOBBI Pa3BUTHS TEXHOJOTIUM, BAXKHEUIIIEN COCTABIISIIOIIEN KYJIbTYPBI;

- pa3BUTHE HAYYHOM JIFOOO3HATEIILHOCTH, MHTEpECa K UCCIIEIOBATEIHCKOM e TEIbHOCTH;
5) popMupOBaAHUSA KYJbTYPbI 3I0POBbSI H IMOLUOHAJIBLHOI0 0JIATONOJIYYHA:

- OCO3HaHHE LIEHHOCTH 0€30MacHOro oopasa >KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpE, BaXHOCTU TMpaBuj O€30MacHOrO MOBEAEHUS Ha TPAHCIOPTE, HA J0porax, C
AIEKTPUUECKUM U TETUIOBBIM 000PYJIOBAaHUEM B JIOMAIITHUX YCIOBUSX;

- ¢ OpMHUPOBAHHOCTH HaBBIKA pehICKCUH, IPU3HAHUE CBOETO MpaBa Ha ONTHOKY U TaKOTO
e IpaBa y JPyroro 4ejaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMSL:

- aKTUBHOE yJacTHE B PEIICHUH TPAKTUYECKUX 3a/1a4 (B paMKaX CeMbH, 00pa30BaTeILHOM
OpraHu3alliy, Tropoja, Kpas) TEXHOJOTMYECKOM M COLMAJIbHON HANMpaBJIE€HHOCTH,
TPeOYIOUIUX B TOM YHUCJIE U (PU3UUECKUX 3HAHUK;

- HIHTEPEC K MPAKTUYECKOMY U3YUCHUIO PO eCcChii, CBA3aHHBIX ¢ (PUBUKOM;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

- OpHEHTAlMsI HAa TMPUMEHEHHE (HU3MYECKUX 3HAHWHM I perieHus 3a7ad B o0JacTH
OKpY>Karollen Cpe/ibl, IIIaHUPOBAHUS MOCTYIIKOB U OIIEHKU UX BO3MOXXHBIX MOCIEICTBUN
JUISL OKPY>Karolen Cpeibl;

- OCO3HaHHUE TI00ANBHOTO XapaKTepa KOJIOTUYECKUX MPOOJIEM U MyTeW UX pelIeHUs;

8) apanTanuu K U3MEHAIMMCS YCJI0BUAM COLUAJIBHON U PUPOJAHON Cpeabl:
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- HOTpe6HOCTB BO BSaHMOHCﬁCTBHH IIpHU BBIIIOJHCHUHU I/ICCJ'ICI[OBaHI/Iﬁ U IIPOCKTOB

(bU3UYECKON HAMPABIEHHOCTH, OTKPHITOCTh OTBITY M 3HAHUSAM JIPYTHUX;

e - TIOBBINICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUICCKYIO ACSITEIHHOCTD;

e - MOTPEOHOCTH B ()OPMUPOBAHMH HOBBIX 3HAHUH, B TOM 4HCIe (POPMYIHPOBATH HJICH,
TOHATHS, THITIOTE3BI O PU3NYCCKUX 00BEKTAX U SABICHUSX;

e - OCO3HaHME NAe(PUITMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001acTu (pu3ukw;

e - IUTAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETCHUHN HOBBIX (DM3MUECKUX 3HAHUM;

e - CTpPEMJICHHE AaHAJIM3UPOBATh M BBIBISATH B3aWMOCBSI3W TPHUPOJILI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCJIC C UCIIOJIb30BaHUEM (DU3UUCCKUX 3HAHUH;

e - OIICHKA CBOMX JCHCTBHUH C YYETOM BJIMSHHUS Ha OKPYXKAMOIIYIO CPEIy, BO3MOKHBIX
rII00AJILHBIX ITOCIIEACTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe OCBOEHHsA HporpamMmbl MO (PU3MKE HA YPOBHE OCHOBHOTO OONIEro
oOpazoBaHusl y oOydaromierocs OyayT cOpMHUpPOBaHb MeTampeAMeTHbIe Pe3yJbTaThl,
BKJIIOUYAIOIIME IM03HABATEIbHBIE YHUBEPCAJIbHBIE YUeOHbIE NEHCTBUS, KOMMYHUKATHUBHBIE
YHUBEpCalbHbIE YUeOHbIE IEUCTBUS, PETYJIATUBHbIC YHUBEPCAIbHBIEC YU€OHBIE IEHCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicCTBUSA

Ba3oBble Jiornyeckue 1eiicTBUA:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE PU3HAKU OOBEKTOB (SIBICHUN);
yCTaHaBIMBATh CYIIECTBEHHbI MpHU3HAK KilacCU(UKAIMM, OCHOBAaHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pacCMaTPUBAEMBIX (DaKTax, JaHHBIX
1 HAOJIIOACHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBJICHUSIM;

BBISIBJISITh IPUYUHHO-CIICACTBEHHBIE CBSI3U MPU U3YUYCHUM (PU3UUECKUX SBICHHUM U
MPOLIECCOB, JIelaTh BBIBOJABI C HCIOJb30BAHUEM JEAYKTHBHBIX M HWHIYKTHUBHBIX
YMO3aKJTFOUEeHUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBSI3IX (PH3NIECKUX BEITUYNH;
CaMOCTOSITENIFHO BBIOMPATh CIOCOO pemieHusT ydeOHOW (u3mueckod 3amadn
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pEIICHHUs, BHIOOP Hanbojiee MOIXOISIIETo ¢
y4€TOM CAMOCTOSTEIbHO BBIICICHHBIX KPUTEPHUEB).

ba3oBsble nucciaenoBarebCKue 1eMCTBUSA:

MCIIOJIB30BATh BOTIPOCHI KaK MCCIIEA0BATEIIbCKUH HHCTPYMEHT TTO3HAHUS,
NPOBOJUTH IO CaMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY OTIBIT, HECJIOKHBIN
bu3HUeCcKuil SKCIEPUMEHT, HEOOIBIIIOE UCCIIETIOBaHNE (DU3UIECKOTO SIBJICHUS;
OIICHUBATH HAa MPUMEHUMOCTD M TOCTOBEPHOCTH HH(POPMAIIHIO, TTOTYYECHHYIO B XO/1€
MCCIICJIOBAHMS UM SKCTICPUMEHTA,

CaMOCTOSITENILHO  (OPMYIIMPOBAaTh OO0OOIIEHHsST W BBIBOABI MO pe3yjibTaTaM
MPOBEAEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICTIOBAHNS;
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ITPOTHO3HUPOBATE BO3MOXKHOC I[&JII)H@ﬁH.IGC Pa3BUTHC (bI/ISI/I‘ICCKI/IX ImpoHeccoB, a
TAKKC BbIABUTATH HPCAIIOJIOKCHUA 00 wux pPa3sBUTHU B HOBBIX YCIIOBUAX H
KOHTCKCTax.

PaGora ¢ nnpopmanmeii:

NPUMEHSTH Pa3JInyHble METO/bl, MHCTPYMEHTBI M 3alpOChl IPHU MOUCKE U OTOOpPE
nH(}OpPMAITUU WK TAHHBIX ¢ YIETOM IIPEIIOKEHHON yaeOHOM (pu3nuecKon 3a/1auu;
aHAJM3WPOBaTh, CHCTEMATH3UPOBaTh W  HMHTEPIPETHUPOBATH  HWH(POPMAITUIO
Pa3ITUYHBIX BUIOB M (JOPM TIPEACTABICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMaIbHYIO (GOpMYy MpeAcTaBieHUs HHGOPMAIUU U
WUTIOCTPUPOBATH PEIllaeMble 33J]a4l HECIOKHBIMU CXEMaMH, JArarpaMMaMu, WHOU
rpaduKoi U UX KOMOMHAIIUSIMHU.

KOMMyHHKaTI/IBHbIe YHuUBEpPCAJIbHbIC yqeﬁﬂme IleﬁCTBHH:

B XOZe 00CyX/JeHHUs y4eOHOro marepuaia, pe3yJjbTaToB Ja0OpaTOpHBIX padOT U
IOPOEKTOB 3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYX JAaeMON TEMbl U BBICKA3bIBATH
UJIeH, HAllCJICHHbIE Ha pELIEHUE 3aJaud U MOJJAep:KaHHE OarokeaaTebHOCTU
OOIICHUS,

COTIOCTABJIATh CBOM CYXKIEHHUS C CYXIEHUSMHU JPYTUX YyYaCTHUKOB JMAjora,
OoOHapyXUBaTh Pa3IMYME U CXOACTBO MO3ULIMII;

BbIpaXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;

nyOJMYHO TIPEACTABNIATH PE3YNbTAThl BBIMOJIHEHHOTO (DU3MUYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, POCKTA);

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBa KOMAaHAHON M WHINBUYalTbHOU pabOThI
IIPY pEIICHUU KOHKPETHON (pU3UUecKor MpoOIeMBI;

OPUHUMATh IIeJI COBMECTHOM JEeATENbHOCTH, OPraHU30BBIBATH ACHCTBUS IO €€
JOCTHKCHHIO: PaCHpeleNiaTh poJid, O0OCYyXJaTh TMPOIECCHl W Pe3yIbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

BBITOJIHATH CBOIO YacTh pabOThI, TOCTUrasi KaYeCTBEHHOIO Pe3yJibTaTa Mo CBOEMY
HAIPABJICHUIO U KOOPAMHUPYSI CBOU JIECUCTBHUSA C APYTUMHU YJIEHAMH KOMAaH/IbI;
OLICHMBAaTh KadyeCTBO CBOETr0 BKJIaJa B OOWIMH MPOAYKT IO KPUTEPHSIM,
CaMOCTOSITENIEHO CPOPMYTUPOBAHHBIM YIaCTHUKAMU B3aMMOJICHCTBHSL.

PerynsiTuBHbIC YHMBeEpPCAJIbHbIe Y4eOHbIe 1elCTBUA

Camoopranuzanus:

BBISIBIISAITH TIPOOJIEMBI B JKM3HEHHBIX W YYEOHBIX CUTYaIUSAX, TPEOYIOMIMX JIs
peieHus GU3NIeCKuX 3HaAHUI;

OpUEHTHUPOBATHCS B PA3IUYHbBIX MOJIX0JAX MPUHATUS PEUICHUN (MHIMBUIYaTbHOE,
NPUHATUE PELICHUs B TPYIIE, IPUHITHE PEHICHUHN TPYIION);

CaMOCTOSITENIbHO COCTaBIISITh AJITOPUTM pPELICHUs (PU3NUECKOW 3a7aud WU IJIaHa
UCCIIEIOBaHMs C YYETOM HMEIOUIMXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MIPEIIaracMble BAPUAHThI PELICHUM;

ACIaTh BBI60p 141 6paTI> OTBCTCTBCHHOCTDL 3a PCIICHUC.
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CaMOKOHTpO.HI), SMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluu U Npejiarath IjiaH €€ N3MEHECHHUS;
OOBSACHATh MPUYUHBI JTOCTHKEHUS (HEAOCTUIKEHUS) PE3YJIbTATOB JIEATEIBLHOCTH,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM 4YHCJIE B XOJl BBIIIOJHEHUS
(U3NYECKOTO HCCIEAOBAaHUS WM IPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBLINXCS CUTYallUid, yCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;
OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa LEIH U YCIOBHSIM;

CTaBUTb ce0sl HAa MECTO JPYTOro 4eJIoBeKa B XO€ CIIOpa WIIA IUCKYCCHH HA HAYYHYIO
TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY APYIoro;

MpU3HABaTh CBOE IMPABO HA OLIMOKY MpU peuieHUuH (PU3NYECKUX 3aJady WU B
YTBEPKICHUSIX HAa HAyYHbIE TEMBI U TAKOE K€ MPaBO JPYIroro.

IHHPEAMETHBIE PE3YJIBTATBI

K xonIry 00yueHus B 7 Kjiacce npeMeTHbIE pe3ybTaThl Ha 0230BOM YPOBHE JIOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH Yy 00YUAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh TOHATHS: (PU3NYECKHE W XHMHUYECKUE SIBJICHUS, HAOJIIOJEHUE,
AKCIIEPUMEHT, MOJIEIb, TUIIOTE3a, EAMHUIIBI (DU3NUECKUX BEIMYMH, aTOM, MOJIEKYJIa,
arperatHble COCTOSIHUS BeLecTBa (TBEPI0€, )KUIKOE, Ta3000pa3HOE), MEXaHUUECKOE
IBUKEHHE (PaBHOMEpPHOE, HEpPaBHOMEpPHOE, NPSIMOJIMHEWHOE), TpaeKTopus,
paBHOJICHCTBYIOIIAs cuiia, Aeopmanus (ymnpyras, IjiacTHUecKasl), HEBECOMOCTb,
COOONIAOIINECS COCYbL;

paznmuuath sBiaeHus (Aud@ys3us, TemmoBoe ABMIKEHHE YACTHUI[ BEIIECTBA,
PaBHOMEPHOE JIBUJKEHHE, HEPABHOMEPHOE JIB)KEHHE, WHEPLUS, B3aUMOJIECUCTBUE
TEJ1, PABHOBECHUE TBEPABIX TEJ C 3aKPETIEHHOM OCBIO BPAILIEHHUS, Iepeada JaBICHUS
TBEPABIMU TEJIAMH, KUAKOCTIMHU U ra3aMu, aTMOC(EpHOE TaBJICHHE, JTABAHUE TE,
pEeBpAILCHUS] MEXaHUYECKON PHEPruu) MO OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE ONBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3UUECKOE SBIICHUE;
pacrno3HaBaTh NPOSBICHUE N3YUYEHHBIX (PU3NUECKUX SIBJICHUIN B OKPYKarOIIeM MHpE,
B TOM 4Hcie (U3NUECKUE SABJICHUS B MPUPOJE: IPUMEPHI IBUKEHUS C PA3IUYHBIMU
CKOPOCTSIMU B KUBOW U HEXUBOW IPUPOAE, NEUCTBUE CUIIBI TPEHUS B IPUPOJE U
TEXHUKE, BIMSIHUE aTMOC(EPHOTO JABJIEHUS HA JKUBOW OPraHM3M, IUIaBaHUE PbIO,
pBIYary B TeJe YellOBeKa, IPU 3TOM MEPEBOUTH MPAKTUYECKYIO 3a7a4y B yUEOHYIO,
BBIJICIISITH CYLIECTBEHHbIE CBOMCTBA (PU3HAKHU) (PU3UUECKUX SBICHUI;

OMHUCHIBATh HW3YYCHHbIE CBOMCTBA T€d W (PU3UYECKUE SBICHUSA, HCIIOJIb3YA
¢usnueckue BeNWYUHBI (Macca, OOBEM, IJIOTHOCTb BEUIECTBA, BpEMs, MYTb,
CKOpPOCTb, CpPEAHsA CKOPOCTb, CHJIa YNPYIOCTH, CUJa TSKECTH, BEC Tena, Cuia
TpEeHUs, JaBiieHWe (TBEPIOTO TeJa, KUIKOCTH, ras3a), BbITAJIKMBAIOLIAs CHIIA,
MexaHudeckas paboTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KOd((uImeHT
MOJIE3HOTO JACHCTBUSI MEXaHU3MOB, KHHETHUYECKas U MOTEHLUAIbHAs SHEPTus), IPU

OIIMCAaHUU IIPABUIIBHO TPAKTOBATH (I)I/ISI/I‘{CCKI/Iﬁ CMBICJI UCITOJIB3YCMBIX BECJIIMYHUH, UX
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o00O3HaueHUs ¥ eAUHUIBI (U3MYECKHX BEJIMYMH, HAXOAUTh (OPMYJIbI,
CBSI3BIBAIONINE JAaHHYIO (PM3UYECKYIO BEIMYUHY C IPYTHMH BEIMYWHAMH, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEH (PM3NUECKUX BEITUYHH;

XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SIBJICHUS U MPOIIECCHI, UCIOJIb3YS
paBuiIa CIOXKEHUs CUII (BAOJIb OJTHOM TIpsiMoit), 3akoH ['yka, 3akoH [lackais, 3akoH
Apxumena, IpaBUJIO paBHOBeCHUs pbrdara (0JI0Ka), «30J10TO€ MPABUIIO» MEXaHHKH,
3aKOH COXPAaHCHMS MEXAHWUYECKOM DJHEPTUM, IPU ITOM JaBaThb CIIOBECHYIO
(GopMyIHMPOBKY 3aKOHA U 3aMIUCHIBATH €0 MAaTEMaTHYECKOE BHIPAKEHUE;

OOBACHATH (DU3MYECKUE SIBICHHS, MPOILIECCHl U CBOMCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE€ CHUTyallMii IPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:  BBISABIATH
MIPUYUHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMYECKUX 1IAaroB C
onopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3UUECKUX SABICHHM, (PU3MUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

pemiath pacy€THble 3a7auv B 1—2 neWCTBUS, UCHOJIb3YsI 3aKOHBI U (POPMYIIHI,
CBs3BIBaIONME (DU3MYECKHME BEIMYMHBI: HA OCHOBE aHajiu3a YCJIOBHS 3aJadyd
3alUChIBATh KPATKOE YCIIOBUE, MOJCTABIATh (PU3MUECKHE BEIUUMUHBI B (DOPMYJIbI U
MPOBOAUTH PAcU€Thl, HAXOJUTh CIIPABOYHBIC JTaHHBIC, HEOOXOAUMBIC NI PEIICHUS
3aJiay, OLIEHUBATh PEATUCTUYHOCTD MOTYYECHHON (PU3NUECKON BETUUYHMHBL;
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh MPU TOMOIIU (PU3NIECKUX
METOJ0B, B ONMCAaHWH HCCIECIOBAHMS BBIICIATH MPOBEPSIEMOE IPEANOTIOKEHUE
(rumotesy), paziuyaTh U WUHTEPIPETUPOBATH IMOIYUYEHHBIH pE3yabTaT, HAXOJUTh
OIIUOKH B XOJI€ ONBITA, J€JaTh BBIBOJIBI IO €r0 Pe3yjbTaTaM;

MPOBOJUTEH OMBITHI 1O HAOMIOJAEHUIO (DU3NYECKUX SIBICHUN WM (U3UUIECKUX
CBOMCTB TeJ: (POpMYIMPOBATH MPOBEPSIEMbIE MPEATION0KEHHS, COOMPATh YCTAHOBKY
U3 TPEIJIO)KEHHOTO 000pYIOBaHHUS, 3aMMChIBATh XOJ ONbITa M (OPMYIUPOBATH
BBIBOJIbI;

BBITIOJIHATH NIPSIMbIE U3MEPEHUS PACCTOSHUSA, BPEMEHH, MACChl Tena, 00hEMa, CHUITBI
U TeMmIepaTypbl C MCIOJb30BAaHUEM AaHAJIOTOBBIX M IHU(POBBIX MPUOOPOB,
3aMyChIBATh MOKA3aHUs MPUOOPOB ¢ YUETOM 3aJIaHHON a0COTIOTHOM MOTPEUTHOCTH
U3MEpPEHUN;

IPOBOJIMTH MCCIIEIOBAaHNE 3aBUCUMOCTH OJIHOM (PM3UUYECKON BEJIMUMHBI OT JPYTOH C
WCIIOJB30BAaHUEM  MPSIMBIX  HM3MEPEHHUM  (3aBUCUMOCTH MyTH PaBHOMEPHO
JBUKYIIETOCS TeJla OT BPEMEHU JIBUKEHHUS TEJA, CUJIBI TPEHUSI CKOJIBKEHUS OT BECa
Tena, Ka4ecTBa 00pabOTKU MOBEPXHOCTEHW TeNl U HE3aBUCUMOCTH CHJIbI TPEHUSI OT
IJIOI[A CONPUKOCHOBEHUSI TEJ, CHJIbl YIPYIOCTH OT YIJIMHEHUS MPY>KUHBI,
BBITAIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHON 4YacTH Tella U OT IUIOTHOCTH
KUJAKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTU TeJld, OT IIyOMHBI, HA KOTOPYIO
MOTPYKEHO TEJ0, YCIOBUI TIaBaHMSI TEJl, YCIOBHM paBHOBECHUS pblyara u 0JIOKOB),
y4acTBOBaTh B IUIAHMPOBAHUU Y4YEOHOTO HCCIEAOBAaHMS, COOMpPATh YCTAaHOBKY H
BBITIOJIHATDh U3MEPEHUS, CIAEAYS MPEI0KEHHOMY MIaHy, (PMKCUPOBATH PE3YJIbTaThI
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MOJIy4YeHHOM 3aBUCUMOCTU (PU3MUYECKHUX BEJIMUMH B BUJIE€ MPEJIOKEHHBIX TaOIUIl U
rpaduKoB, JenaTh BBIBOJBI [0 PE3yIbTaTaM UCCIIECOBAHMUS,

MPOBOANTH KOCBEHHBIC M3MEPEHHUS (PU3UUECKUX BEIMUYMH (IJIOTHOCTH BEIECTBA
KUJKOCTH W TBEPAOTO TENa, CHJIA TPEHHS CKOJBXKEHHUS, [aBICHUE BO3IyXa,
BBITAJIKMBAIOIIAS CHJIA, JCHUCTBYIOIIAsd HAa NOTPYKEHHOE B KHUAKOCTh TEJIO,
KO3 (UIIUEHT MOJIE3HOTO ACHCTBUSI MTPOCTHIX MEXAHU3MOB), CIEAYS MPET0KEHHON
WHCTPYKUMHU: TIPU BBIIOJIHEHUU U3MEPEHUH COOMpaTh HKCIEPUMEHTAIbHYIO
YCTAHOBKY Y BBIYMCIIITH 3HAYEHUE UCKOMOW BEJIMYMHBI,

coOmo/IaTh TMpaBujia TEXHUKH O€30MacHOCTH NpH padore ¢ J1abopaTopHBIM
000pyI0BaHUEM;

YKa3bpIBaTh NPHUHIMIBI JEHCTBHS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOLIAIOLIUECS COCY/IbI, 0apOMETp, pbIYar, MOABUAKHBIHI
Y HETIOABM>XKHBIHN OJIOK, HAKJIOHHAS MJIOCKOCTH;

XapaKTepU30BaTh NPUHLMUIBI JEUCTBUS H3YUYEHHBIX HPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOPOM Ha UX OMUCAHUS (B TOM YHUCIE: MOALIUIHHUKHU, YCTPOHCTBO
BOJIOIIPOBO/IA, TUAPABIMYECKHAN MTPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOW HACOC,
apeoMeTp), UCIOJIb3Ysl 3HAHMS O CBOMCTBAX (PU3NYECKUX SIBJICHUI U HEOOXOIUMBIE
(u3nyeckue 3aK0Hbl U 3aKOHOMEPHOCTH;

OPUBOJUTH MpUMEpPbl (HaXOAUTh HH(MOPMALMIO O MpHUMEpPax) MNPaKTUYECKOTO
UCIIONIb30BaHUs (PM3MUECKUX 3HAHMM B MOBCEAHEBHOM KU3HM JUIsl 0OECIeUeHHUs
0€e30MacHOCTH MpU OOpaIllEHUH € MPUOOpaMU M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHUsl 3/I0pOBbsi M COOJIOAEHUS HOPM SKOJOTMYECKOrO IIOBEICHUS B
OKPYKaroIIEn CpeLe;

OCYIIECTBJISATh OTOOpP MCTOYHMKOB MH(popmanmu B VHTEpHETE B COOTBETCTBUU C
3aJJaHHBIM TIOMCKOBBIM 3aIllpOCOM, Ha OCHOBE MMEIIIMXCS 3HAHMM U IYTEM
CpPaBHEHUSI PA3NMYHBIX MCTOYHHUKOB BBIACIATh MHPOPMALIUIO, KOTOpPAsl SABISETCS
MIPOTUBOPEUYNBON HIIM MOXKET OBITh HETOCTOBEPHOM;

UCIIONIb30BaTh MpPH  BBINOJIHEHWH Y4YEOHBIX 3aJaHUil  HAYYHO-MOMYJISIPHYIO
aUTepaTypy (U3MYECKOTO COJEp)KaHHWs, CIIPaBOYHBIE MaTEepUaNbl, PECYpPChl CETH
WNurtepHeT, BiageTh NpuéMaMH KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs
uH(OpMaIK U3 OJHOM 3HAKOBON CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPaTKUE MUCbMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE 2—
3 uCcTOYHUKOB MH(OpMaIUK (HU3UIECKOTO COJEpKaHUS, B TOM UYUCIE MyOIUIHO
JieaTh KpaTKue COOOIIEHUS O pe3yibTaTaxX MPOEKTOB WM YUYEOHBIX HCCIIEJOBAHUMH,
IIpU OTOM TPaMOTHO MCIIOJIB30BaTh W3YUYECHHBINM IIOHATUHHBIM ammapar Kypca
(U3HUKHU, COMPOBOXK/IaTh BHICTYIJICHUE MTPE3CHTALINEH;

IIPU BBITIOJIHEHUHU YUEOHBIX MPOCKTOB U UCCIIEIOBAHUI pacIpenesTh 0013aHHOCTH
B I'PYIIE B COOTBETCTBUHU C MOCTABJIECHHBIMHU 3a/1a4aMH, CJIECIUTH 34 BBINOJHEHUEM
IlaHa JEUCTBUM, aJeKBAaTHO OIIEHMBATh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTD
IPYIIbI, BBICTPAWBaTh KOMMYHMKATHBHOE B3aMMOJICUCTBUE, YUYHMTHIBAs MHEHUE
OKpY’KaIOILIHUX.
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K koniry o0yuenus B 8 kjiacce npeMeTHbIe pe3yabTaThl HA 0230BOM YPOBHE JIOJKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y 00YUAIOIIUXCSI YMEHUI:

MCIIOJIb30BaTh MOHSITHS: Macca U pa3Mepbl MOJIEKYJI, TETUIOBOE JIBUYKEHUE aTOMOB H
MOJIEKYJI, arperaTHble COCTOSIHHS BEIIECTBA, KPUCTAIUIMYECKUE U aMOp(HBIE Tena,
HACBIIIEHHBIA M HEHACBHIIICHHBIA Map, BIAKHOCTh BO3[yXa, TeMIeparypa,
BHYTPEHHSISI DHEPT U, TEIUIOBOW JABUTATENb, SJIEMEHTAPHBIN SJICKTPUUECKUN 3apsil,
AIIEKTPUYECKOE TOJIC, POBOJHUKUA U JUANEKTPUKH, MOCTOSHHBIA AIIEKTPUUECCKHI
TOK, MarHUTHOE TIOJIE;

pasnuyaTh SBJICHUS (TEIUIOBOE PACIIUPEHUE U CKaTue, Terionepenaya, TErioBoe
paBHOBecHE, CMauMBaHUE, KalWUISAPHBIC SIBJICHUSA, HCHapeHHe, KOHACHcalus,
IUIaBJICHUWE,  KpUcCTalu3anus  (OTBEplEBaHWE), KWIIEHWE, Terlonepenadya
(TEeTIoNPOBOHOCTD, KOHBEKIIHS, H3TYyUCHHE), FIEKTPU3AIIH Tell, B3aUMOICHCTBUE
3apsAA0B, AEUCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHUE, B3aUMOJICHCTBHE
MarHuToB, I€WCTBUE MarHUTHOTO TOJISl HA IPOBOJHUK C TOKOM, 3JI€KTPOMAarHuTHas
UHAYKLMSA) 1O ONHMCAHHUIO HMX XapaKTEpHbIX CBOICTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3UIECKOE SBICHHE;

pacro3HaBaTh NPOSBICHUE N3YUYEHHBIX (PH3UUECKUX SIBJICHUN B OKPYKAIOIIEM MHpE,
B TOM 4YHClle (U3UYECKHE SIBJICHHUS B IMPUPOJE: MOBEPXHOCTHOE HATSDKEHUE U
KalUIIpHBIE SIBICHUS B MPHUPOJE, KPUCTAIBI B Npupoae, uzinydyenue CojHIa,
3aMep3aHre BOJ0EMOB, MOPCKHE OpHU3bl, 00pa3oBaHKUE POCHI, TYMaHa, HHES, CHEera,
AIIEKTPUYECKUE SIBICHUS B arMocdepe, JIIEKTPUYECTBO JKUBBIX OPTaHU3MOB,
MarHuTHOe moJie 3eMiH, Apeld MoJ0CcoB, poJib MArHUTHOTO MOJIS JJIS KU3HHU Ha
3emJie, MOJIIPHOE CUSIHUE, IIPU 3TOM MEPEBOIUTH MPAKTUUECKYIO 3a/1auy B yUeOHY1O,
BBIJIETISITh CYIIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUM;

OMHKCHIBATh HW3YYCHHBIE CBOWCTBA Tel W (PU3WYECKUE SBICHUS, HCIIOIb3YSA
¢uznyeckue BeIMUUHBI (TeMIepaTypa, BHYTPEHHSISI SHEPT U, KOJIMYECTBO TEILIOTHI,
yAenbHas TEIUIOEMKOCTh BEIIECTBA, yJeibHas TEIIOTa IUIABJICHUS, YyAeIbHas
TEIJI0Ta MapooOpa3oBaHus, yACIbHAS TEIJIOTa CTOPAaHUS TOIUIMBA, KOADPUITMEHT
MOJIE3HOTO JIEHCTBUSl TEIJIOBOM MAaIIMHBI, OTHOCUTENbHAs BJIAXKHOCTH BO3/yXa,
AIIEKTPUYECKUI 3apsij], CHJIa TOKa, SJICKTPUYECKOE HANpPSHKEHUE, COMPOTHUBIICHUE
NPOBOJHUKA, yJEIbHOE CONPOTHUBIEHUE BEIIECTBA, paboTa © MOIIHOCTH
AIIEKTPUYECKOTO TOKa), MPU OMUCAHUH MPAaBUIBHO TPAKTOBATh (PU3NUECKUI CMBICIT
MCIOJIb3YEMBIX BETUYMH, 0003HAYCHUS U €AMHUILIBI (PU3HUECKUX BEJTMYHH, HAXOIUTh
(dopMyIIbI, CBA3BIBAIOIINE TAHHYIO (PU3UUECKYIO BETMUMHY C IPYTUMU BEINIMHAMH,
CTPOUTH TPAPUKU U3yUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYNH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MUECKHUE SIBJICHUS U IPOIIECCHI, UCIOJIb3YS
OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOpUU CTPOCHMS BEIIECTBA,
NPUHIIMIT CYNEPHO3ULUU TOJeH (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUS
3apsana, 3akoH Oma s ydactka 1enu, 3akoH /[xoyns—JIeHia, 3aKkoH coxpaHeHUs
AHEPTUH, MPU STOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUCHIBATH €TI0
MaTeMaTHYECKOE BBIPAKECHUE;
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OOBSICHATH (PU3MUECKHE TPOIECChl M CBOMCTBA TEJ, B TOM YHUCJE U B KOHTEKCTE
CUTYyaIul MIPAKTUKOOPHUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITD
MIPUYUHHOCJEACTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOrMYECKUX I11aroB ¢
oropoit Ha 1-2 M3y4YEHHBIX CBOMCTBA (PU3UUECKUX SBJICHUM, (PU3UUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEN;

pemath pacy€THble 3a7aud B 2—3 NEWUCTBUS, HCIONB3YS 3aKOHBI U (HOPMYIIHI,
CBs3BIBAIONIME (DU3MYECKHME BEIWYMHBI: HA OCHOBE aHajdW3a YCJIOBHS 3aaqd
3aIACBIBATh KPATKOE YCIOBUE, BBISIBIIATh HEJOCTATOK TAHHBIX JIJIS PEIICHUS 33/1a4H,
BBIOMPATh 3aKOHBI M (POPMYJIBI, HEOOXOUMBIE JIJIsI €€ PeIICHUS, TPOBOAUTE PACUEThHI
U CpaBHUBaATh IIOJIYYEHHOE 3Ha4YeHUE (U3NUECKOM BEIMYMHBI C HW3BECTHBIMU
JIAHHBIMU;

pacro3HaBath MPOOJEMbl, KOTOPhIE MOXKHO PEIIUTHh MPU MOMOIIM (PU3MUECKUX
METOHOB, HCHOJIB3YS OINHUCAHWE MCCICNOBAHUSA, BBIACIHATH MPOBEPSIEMOE
MIPEANOJIOKEHHUE, OLICHUBATh MPABUIIBHOCTh MOPSJIKA MPOBEICHUS UCCIEHOBAHUS,
JIeIaTh BBIBOJBI;

MPOBOAUTL OMBITHl O HAOIIOACHUIO (PUBMYECKUX SBICHUN WIH (PU3NUECKUX
CBOMCTB TeJN (KamWUISIPHBIE SIBJICHUS, 3aBUCHUMOCTb JABJICHUSI BO3JyXa OT €ro
00bEMa, TemIepaTypbl, CKOPOCTH IIpOIlecca OCTHIBAHMS M HarpeBaHUsS MpH
U3JIyYEHUH OT IIBETa H3Iydaromieil (MOTJIoIaroie) MOBEPXHOCTH, CKOPOCTh
WCHapeHusi BOJBI OT TEMIEpPaTypbl XUJIKOCTA M IUIOMAAu €€ MNOBEPXHOCTH,
BJIEKTPU3alMs TEI U B3aUMOJCKUCTBUE AJICKTPUUYECKUX 3apsiIOB, B3aUMOACHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3yaJu3alldsl MAarHUTHBIX MOJIEM MOCTOSTHHBIX MArHUTOB,
JIEUCTBUSI MarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM, CBOMCTBA 3JICKTPOMArHMUTA,
CBOMCTBA DJICKTPOJBUTATEIIS MOCTOSIHHOTO TOKa): (POpMyJIHUpOBATH MPOBEPSIEMBIC
MPEANONIOKEHUs, CcOOMpaTh YCTAaHOBKY HW3 TMPEIJIOKEHHOTO O000pYI0BaHUS,
OTHUCHIBATH XOJ1 OMbITA U (HOPMYJITUPOBATH BHIBOJIHI;

BBIMOJIHATh TMPSMBIE W3MEPEHHUS TEMIEPATypPbl, OTHOCUTEIBHOW BJIAXKHOCTHU
BO3/lyXa, CHJIBI TOKAa, HAMPSDKEHUS C MCIOJb30BAaHUEM aHAJOTOBBIX MPUOOPOB H
JATYNKOB (PU3NYECKUX BEJIMYMUH, CPABHUBATH PE3YyJbTAaThl MU3MEPEHHH C YUYETOM
3a1aHHOM a0COJIFOTHOM MOTPEITHOCTH;

MPOBOJIMTH MCCIIEOBAaHNE 3aBUCUMOCTH OJHOM (PM3UUECKON BEJIMUMHBI OT JPYTOH C
HCTOJIb30BaHUEM TPAMBIX U3MEPEHHI (3aBUCUMOCThH CONPOTHBIICHUS MTPOBOIHUKA
OT €ro JUIMHBI, IUIOMIAJNA IONEPEYHOr0 CEYEHUS] W YAEIBHOTO CONPOTUBIICHUS
BEIIIECTBA MPOBOJHUKA, CHJIBI TOKA, UIYLIETO YEPE3 MPOBOJHUK, OT HAMPSIKEHUS Ha
MPOBOJIHUKE, HMCCIEAOBAHUE IOCIECIOBATEIBHOTO U MapajuieIbHOIO COCAUHECHUH
IIPOBOIHUKOB): TIJIAHUPOBATh HMCCJEAOBaHUE, COOMpATh YCTAHOBKY M BBIMOJHATH
HU3MEPEHHUsI, CIICTYS TPEITIOKCHHOMY TIJIaHy, UKCUPOBATH PE3YIHTATHI TOTYYEHHOM
3aBUCUMOCTH B BHUJE TaOmuil ¥ TpadukoB, 1enaTh BBIBOABI IO pe3yjbTaTam
HCCIICOBAHUS;

MIPOBOJIUTH KOCBEHHBIE U3MepeHUs HU3NYECKUX BeIUYHH (yIeJbHAs TEeIIOEMKOCTh
BEIIIECTBA, COMPOTUBJIICHUE MPOBOJAHUKA, pad0Ta W MOIIHOCTH AJIEKTPUYECKOTO
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TOKA): IUIAaHUPOBATh U3MEPEHHUS, COOMPATh IKCIIEPUMEHTAIILHYIO YCTaHOBKY, CIIETYsI
MPELIOKEHHOW MHCTPYKIUH, U BBIYUCIISATh 3HAYEHUE BEJTNYNHBL;

coOMIoaTh MpaBWJa TEXHUKA Oe€30mMacHOCTH mpu paboTe ¢ J1abopaTOPHBIM
000py/1I0BaHUEM;

XapaKTepU30BaTh NPUHLMUIBI JEUCTBUS H3YUYEHHBIX HPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha UX OMHCAHMS (B TOM YHUCIE: CUCTEMA OTOIUICHUS JIOMOB,
TUTPOMETP, MapoBas TypOWHA, aMIIEpMETP, BOJBTMETP, CUETUMK BIEKTPUUYECKOU
SHEPIUH, SJIEKTPOOCBETUTENIbHBIE IMPUOOPHI, HArpeBaTENIbHBIE 3JIEKTPONPUOOPHI
(mpuMepsbl), SIEKTPUUECKUE NMPEAOXPAHUTENHN, FIEKTPOMArHUT, JIEKTPOIBUTaTENb
IOCTOSTHHOTO TOKa), MCHOJb3ysl 3HaHUS O CBOWCTBAX (PU3MYECKUX SIBICHUM U
HE00XoauMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTENbHBIE MPUOOPHI IO
CXeMaM U CXEMaTUYHbIM pHUCYHKaM (PKUJKOCTHBIH TEpPMOMETp, TEPMOC,
IICUXPOMETP, THUTPOMETP, JBHUIaTeilb BHYTPEHHEIO CrOpaHus, 3JIEKTPOCKOI,
peocTaT), COCTaBIATh CXEMbI JJIEKTPUYECKUX LEMEH C IMOCIeNOBaTEeNIbHBIM U
napajyieIbHbIM COEIMHEHHUEM 3JJIEMEHTOB, pasjinyas YCIOBHbIE O0O0O3HAUYECHHMS
AJIEMEHTOB JJIEKTPUUECKUX LEIEH;

OPUBOJAUTH MpUMEpPHl (HAXOAUTh HH(MOPMALMIO O MpPHUMEpPax) MPaAKTUYECKOTO
UCTIOJIb30BaHUSl (PU3MUECKUX 3HAHUI B MOBCEIHEBHOW >KM3HM Ui OOECHedeHHus
0e30MacHOCTH TMpU OOpaIlllEHUH € MPUOOpaMU M TEXHUYECKUMHU YCTPOHCTBAMH,
COXpaHEHUsl 3JI0pOBbsI M COOJIOAEHUS HOPM SKOJOTMYECKOTO IOBEICHUS B
OKPYXaroUIEH Cpee;

OCYIIECTBIISATh MOMCK MH(pOpManuu (U3MUECKOro cojepkaHus B VHTepHeTe, Ha
OCHOBE HMMEIOIIMXCS 3HAHUM M MYTEM CPAaBHEHMS JOIOJHHUTENIBHBIX HCTOYHUKOB
BBICNIATh MH(OpMAIMIO, KOTOpas SABISETCS MPOTUBOPEYMBOM WIM MOXET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MpPH  BBINOJHEHWH Y4YE€OHBIX 3aJaHUil  HAYYHO-MOMYJISIPHYIO
auTepaTypy (U3MYECKOTO COJEp)KaHHUs, CIIPAaBOYHBIE MaTEepUalbl, PECYpChl CETH
WuTtepHer, Biagerb NpuéMaMyd KOHCIIEKTHPOBAHHUS TEKCTa, MpPeoOpa3oBaHUs
uH(opMaIK U3 OJHOM 3HAKOBON CUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHbIE MHUCbMEHHBIE M KPATKUE YCTHBIE COOOIICHMs, 000011as
MH(GOPMALIMIO U3 HECKOJIbKUX UCTOYHUKOB (PU3UUYECKOTO COAECPKAHMS, B TOM UHCIIE
nyOJMYHO TPEACTAaBIATh pe3yibTaThl MPOEKTHOW WM  HCCIEAOBATEIbCKOM
JNEATEIBHOCTH, IIPU 3TOM TIPAMOTHO MCIIOJIb30BaTh W3YYECHHBIM ITOHATUHMHBINA
anmnapar Kypca (pU3MKd, CONPOBOXKIATh BHICTYIUICHHE MTPE3CHTALINEH;

IpPU BBINOJIHEHUH YYEOHBIX NPOEKTOB U MCCIEAOBAHUN (PU3NYECKUX IPOLECCOB
pacnpenenaTb 00sS3aHHOCTH B TPYTIe B COOTBETCTBUU C TOCTABJICHHBIMU 33[a4uaMH,
CIIEIUTh 3a BBINOJHEHUEM IUJIaHA JACHCTBUH M KOPPEKTHUPOBATH €ro, aJI€KBATHO
OLICHMBATh COOCTBEHHBI BKJAJ B JESATEIBHOCTb TIPYMIbI, BbICTPAaUBaTh
KOMMYHHUKaTUBHOE  B3aUMOJICHCTBUE, IMpOSABIAS  T'OTOBHOCTh  pa3peliarhb
KOH(JIUKTHI.
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K xoHIry o0yuenus B 9 kijiacce npeMeTHbIe pe3ybTaThl HA 0230BOM YPOBHE JIOJKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y 00YUAIOIIUXCSI YMEHUI:

UCIIOJIb30BaTh MOHATHS: CHCTEMA OTCUYETa, MaTepuajbHas TOYKa, TPACKTOPHS,
OTHOCUTEJIBHOCTh ~ MEXAaHUYECKOro  JBWXKEHus,  jAedopmanus  (ympyras,
IUTACTUYECKas), TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb U
MEPErpy3Ku, LEHTP TSKECTH, A0COIMIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPIOTO
Tela, paBHOBECHE, MEXaHWYECKHE KOJIeOaHWs W BOJIHBI, 3BYK, WH(pa3ByK U
YIBTPa3BYK, 3JEKTPOMArHUTHBIE BOJIHBI, IIKajga 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JAJIBHO30PKOCTb, CIEKTPBl MCIYCKAaHUS U IOIJIOIIEHUs, anbda,
0eTa- 1 raMMa-u3Iy4eHUs], U30TOIIbI, siIepHasi JHEPTEeTUKA;

paznuyaTh SBJIEHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEMHOE JBUKEHUE,
PaBHOYCKOPDEHHOE IPSAMOJIMHEHHOE JBW)KEHHME, CBOOOJHOE TAaJEHUE Tell,
PAaBHOMEPHOE JIBIDKEHHME II0 OKpPYXXHOCTH, B3aWMOJEHCTBUE TE€J, PEAKTUBHOE
IBUKEHHE, KOJIeOATeIbHOE IBUKEHHUE (3aTyXalOUIUe U BhIHYKIACHHbIE KOJICOaHUs),
pPE30HaHC, BOJHOBOE  JBWKEHUE, OTPaXXEHUE  3BYyKa, IMPSIMOJMHEHHOE
pacnpoCTpaHEHUE, OTPAKEHHE U IPEIOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE
OTpa)KEHHE CBETA, Pa3JI0KEHUE OEJIOro CBETa B CIIEKTP M CII0KEHUE CIIEKTPAJIbHBIX
[BETOB, JHCIIEPCUSl CBETA, €CTECTBEHHAasl pPaJMOaKTUBHOCTb, BO3HUKHOBEHHE
JMHENYaToro CrneKkTpa M3JIyueHHUs) MO OMHCAHMUIO UX XapaKTePHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh MPOSIBICHUE U3YUYCHHBIX (PU3NYECKUX SIBJICHUN B OKPY’KAIOIIEM MUPE
(B ToM uuncne (u3MYECKUE SIBJIICHUSA B MPUPOJE: MPUIUBBI U OTIUBBI, JBHXKCHHE
wiaHeT COJIHEYHOM CHCTEMBI, PEaKTHMBHOE [BHKEHHE IKUBBIX OpPraHU3MOB,
BOCHIPHUSTHE 3BYKOB KUBOTHBIMH, 3€MJIETPSICEHHUE, CEHCMUYECKHUE BOJIHBI, LlyHAMH,
9X0, IBE€Ta TeJ, ONTUYECKHUE SBJICHUS B NPHUPOJAE, OHOJOTMYECKOE JEUCTBHUE
BUJIUMOTO, YJIbTPA(QHUOIETOBOrO U PEHTIEHOBCKOIO W3IYyYEHUW, €CTECTBEHHBIM
paZMoOaKTUBHBIN (JOH, KOCMUYECKHE JIy4YH, PaJUOAKTUBHOE U3ITyYeHHUE MPUPOTHBIX
MUHEpAJOB, IEHCTBHE PAJUOAKTUBHBIX M3IYyYEHHUH Ha OPraHu3M 4eJIOBEKa), MpHU
TOM TMEPEBOAMTH MPAKTUUYECKYIO 3a/Jayy B y4eOHYIO, BBIACIATH CYIIECTBEHHBIC
cBOMCTBa (MpU3HAKK) (PU3NYECKUX SIBJICHUM;

ONMKCHIBATH HW3YYEHHBIE CBOWCTBA Tel M (U3MYECKUE SBICHUS, HCIOJIb3YS
¢usznyeckue BeMMYUHBI (CpeOHSEI W MIHOBEHHAsh CKOPOCTh Tejla IIpu
HEPaBHOMEPHOM JBWKEHUH, YCKOPEHHUE, IEPEMEIICHHE, IyTh, YII0Basi CKOPOCTH,
CWJIa TPEHUs, CUJIa YIPYTOCTH, CUJIA TSHKECTH, YCKOPEHHE CBOOOHOIO NaICHNUS, BEC
Tela, WMIIYJbC TeNla, HMMIYJbC CHJIbI, MEXaHH4yecKas pabdoTa W MOIIHOCTb,
NOTEHIMANbHASL DHEpPrHs Teja, [MOAHATOIO HAJ IOBEPXHOCTBIO  3€MJIH,
MOTEHIMANbHAS SHEPIrus CHKATOW MPYKUHbI, KUHETUYECKAas DSHEprus, IOJHAS
MEXaHW4YeCcKas SHEprusi, NEPUoa M YacToTa KojeOaHuM, AJIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKA3aTeb IPEJIOMIIEHUS CpPE.bl), MpH
ONHCAaHUU MPaBUWJIBHO TPAKTOBaTh (PM3UUYECKUN CMBICI HCIIOJIb3YEMbIX BEJIWYMH,
00O3HAUeHUA U EOUHUIBI (PU3UYECKUX BEIUYMH, HAXOAUTh (POPMYJIBL,
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CBA3BIBAIOIIME JAaHHYIO (PU3UYECKYIO BEJIMYMHY C JIPYTMMH BEJIMYMHAMU, CTPOUTD
rpauKy U3YyYEHHBIX 3aBUCUMOCTEH (PM3NUECKUX BEITUYHH;

XapaKTEepHU30BaTh CBOWCTBA TeJ, (PU3MUECKHE SBICHUS W TPOIECCHI, MCIOJB3YS
3aKOH COXPAaHEHMSI HSHEPruM, 3aKOH BCEMHPHOIO TATOTEHHUS, IPHUHIIUI
CYNEpIIO3UIIMK CUJI, IPUHIIUI OTHOCUTENbHOCTHU ["anunes, 3akonsl HploTOHA, 3aK0H
COXpaHEHUSI WMITYJIbCa, 3aKOHBI OTPAKEHUS U TMPEJIOMIICHUS CBETa, 3aKOHBI
COXpaHEHUS 3apsAI0BOTO M MACCOBOTO YHCEN MPHU SACPHBIX PEAKIUAX, MMPU ITOM
JaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alHUCHIBATH €r0 MaTeMaTHYECKOe
BBIPAKEHUE;

OOBSACHATH (PU3UYECKHUE TMPOIECChl U CBOMCTBA TE€J, B TOM YHCIIE U B KOHTEKCTE
CUTyallMii  TPAaKTUKOOPUECHTUPOBAHHOTO  XapaKTepa: BBISABIATh TPHUYMHHO-
CJICZICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX I11aroB ¢ OMOPOM Ha
2-3 W3y4YEHHBIX CBOMCTBA (DU3UYECKUX SIBICHUN, (PU3MUECKUMX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

pemaTh pacu€THble 3aJaud (OMUpAIOUIMEcss Ha CHCTeMYy M3 2-3 ypaBHEHH),
HCITONIB3YS 3aKOHBI 1 (DOPMYIIBI, CBS3BIBAIONTHE (PU3NUSCKUE BETUIHHBI: HA OCHOBE
aHaJM3a YCJIOBHS 3aJla4 3alKChIBaTh KPATKOE YCIOBHE, BBISIBIISITH HEIOCTAIOIIHEC
WK W30BITOYHBIC JaHHBIC, BHIOUPATh 3aKOHBI U (OPMYJIbI, HEOOXOJIUMBIE IS
pelieHusi, MPOBOAUTH pPAaCU€Thl M OIEHUBATH PEATUCTUYHOCTH IMOJIYYECHHOTO
3HAYCHUS (PU3NUECKON BETUINHBL

pacrmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO PEIIATHh TPH TIOMOITH (PH3NIECKUX
METO/JOB, HCIIONB3ysl OMHCAHWE WCCICOBAHUSA, BBIICIATH IPOBEPAEMOC
MPEINOI0XKEHNE, OLICHUBATh MPABWJIBHOCTh MOPSAJIKA MPOBEJCHUS UCCIIEIOBaHUS,
JIeNaTh BBIBOJIbI, HIHTEPIIPETUPOBATH PE3YJIbTATHI HAOIIOICHUI U OTIBITOB;
MPOBOJIUTH OMBITHI 110 HAOTIOMCHUIO (PU3WYECKUX SBICHUN WIN (U3UICCKUX
CBOKCTB Tell (M3y4eHHE BTOPOTO 3akoHa HBIOTOHA, 3aKOHAa COXpaHEHHUS SHEPIHH,
3aBUCUMOCTh TIepUoja KOJICOAaHWH TPYKUHHOTO MAasTHHKA OT MAacChl Ipy3a H
KECTKOCTU TPYXUHBI M HE3aBUCUMOCTh OT AaMIUIUTYABl MaJbIX KOJICOAHUH,
MPSIMOJIMHEMHOE PACIpPOCTPAHCHHUE CBETA, Pa3NIOKEHHE OeJoro CBeTa B CIEKTD,
U3YYCHUE CBOMCTB W300paXCHHSI B IUIOCKOM 3€pKaje M CBOMCTB H300paKCHHS
npeaMeTa B coOuparoiiei JInH3e, HaOI0IeHUE CIUIONTHBIX U JIMHEWYAThIX CIIEKTPOB
U3ITyYEHUs): CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
000pyI0BaHUs, OMMCHIBATH X0/ OTBITA M €r0 Pe3yJIbTaThl, (HOPMYIUPOBATH BHIBOIBI;
IIPOBOJUTH MPU HEOOXOJAMMOCTH CEPUIO MPSIMBIX M3MEPCHHH, ONpEACIIsis CpeIHee
3HaUYE€HHUE H3MepsieMON BeNM4YMHbI ((POKYCHOE paccTosiHME COOMparolield JUMH3bI),
000CHOBBIBaTh BBHIOODP CIIOCO0a U3MEPEHUS (M3MEPUTENBHOTO TPUOOPA);
MIPOBOJIUTH UCCIIECAOBAHUE 3aBUCUMOCTEH (PM3MUECKUX BEIMYUH C HCIOIb30BAHHEM
MPSMBIX H3MEPEHUN (3aBUCUMOCTH IyTH OT BPEMEHU TPU PaBHOYCKOPECHHOM
JIBKEHUU 03 HayaldbHOM CKOpPOCTH, Mepuoja KoieOaHWi MaTeMaTH4ecKOro
MasiTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPAXKEHUs CBETA OT YyIJa MaJeHUs U
yriia TpeJoMJIEHUS OT yIVIa TMAaJeHWs). IUIAHUPOBAaTh  HCCIICIOBAHUE,
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CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY, (DPUKCHpOBATh pPE3yJbTAThl MMOITYYEHHOU
3aBHCHUMOCTH (PU3UYECKUX BEIMUMH B BUAE TAOIUI[ U TpaUKOB, AEIaTh BBIBOJBI IO
pe3yabTaTam UCCIEI0OBaHNUS;

IPOBOJUTH KOCBEHHBIE U3MEPEHUsS] (PU3NYECKUX BEIUYUH (CPEHSE CKOPOCTh H
YCKOpEHHE Teja MpPU PaBHOYCKOPEHHOM JBUXKEHUHU, YCKOpPEHHE CBOOOIHOTO
naJeHUs, KECTKOCTD MPYKUHBI, KOAPDUIIUEHT TPEHHUS CKOJILKEHUS, MEXaHUYeCKast
paboTa W MOIIHOCTb, YacTOTa M TEpUOJA KOJIeOaHW MaTeMaTHYecKoro u
MPYKUHHOTO MasTHUKOB, ONTHYECKAas CHUJIa COOMPAIOLIEH JIMH3bI, PaJHOAKTHUBHBIM
¢oH): TIAaHUPOBATH U3MEPEHHUs, COOUpaATh SKCHEPUMEHTAIbHYIO YCTaHOBKY U
BBITIOJIHATDh U3MEPEHUS, CIACAYS MPEUI0KEHHON NHCTPYKIIMH, BEIUUCISATH 3HAUCHHE
BEJIMYMHBl W AHAJIU3UPOBATh MOJYYEHHBIE pE3YyJbTaTbl C YYETOM 3a/laHHOMN
IIOIPEIIHOCTH H3MEPEHN;

coOnroaTh MpaBWJia TEXHUKM O€30MacHOCTH Hpu paboTe ¢ J1abopaTOPHBIM
000pyTI0BaHUEM;

pa3ianyaTh OCHOBHBIE MPU3HAKU M3YYEHHBIX (DU3MUECKUX MOJENEN: MaTepuaibHas
TOYKa, a0COJIOTHO TBEPJIOE TEJIO0, TOYCYHBIM UCTOUHMK CBETA, JIyd, TOHKAs JIMH3A,
IJIaHeTapHasi MOJEIb aTOMA, HyKJIOHHAs! MOJIETb aTOMHOTO SI/1pa;

XapaKTepU30BaTh NPUHLMUIBI JEUCTBUS H3YUYEHHBIX HPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMNOpPOM HAa HMX ONUCAaHHA (B TOM 4YHUCIE: CIHUJIOMETD, NATYUKH
MOJIOKEHUS, PACCTOSHUS M YCKOPEHMS, paKeTa, 3XO0JIOT, OYKH, MEpHUCKOII,
¢oToamnmapar, ONTUYECKHE CBETOBOJbI, CIEKTPOCKOI, JO3UMETpP, Kamepa
BuiibcoHa), Cnosib3ysl 3HaHUSA O CBOMCTBAX (PU3NYECKUX SBJICHUN U HEOOXOIUMBIE
(uznyeckue 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMaTUYHbIE PHCYHKHM H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HW3MEPHUTENbHBIX TMPUOOPOB W TEXHOJOTMYECKUX MPOLECCOB IMPHU
pelIeHNH Y4eOHO-PAKTUUECKUX 3a7ad, ONTHUYECKHUE CXEMbl ISl MOCTPOECHUS
M300paKeHHI B TNIOCKOM 3€pKaJie U coOuparomiet JMH3e;

NPUBOIUTH MpUMEpHl (HAXOAUTh HH(OpPMALMIO O MpUMEpPax) MNPAKTUYECKOTO
WCIOJIb30BaHUsl (PU3NUYECKUX 3HAHUN B TMOBCEIHEBHOM XHU3HU ISl 0OecredeHHs
0e30MacHOCTH TMpU OOpaIllEeHuH € MpUOOpaMu M TEXHUYECKUMHU YCTPOHCTBAMH,
COXpaHEHUsl 3JI0pOBbsi M COOJIOAEHUS HOPM SKOJOTMYECKOTO IOBEICHUS B
OKPYXarolIen Cpeie;

OCYIIECTBIISATh TOUCK HH(popManuu (U3NUECKOTO cojepkaHusi B VHTepHeTe,
CaMOCTOSTENbHO (GOPMYJIUPYsl MOMCKOBBIN 3alpoC, HAXOJIUTh MYTH OINpPEACIICHUS
JIOCTOBEPHOCTH TMOJYUYCHHOW HH(OOpPMAlMM HAa OCHOBE HUMEIOIIUXCS 3HAHUU U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

UCIONIb30BaTh MpPH  BBINOJIHEHWH Y4YEOHBIX 3aJaHUl  HAYYHO-MOMYJISIPHYIO
auTepaTypy (U3MYECKOTO COJEpKaHHWs, CIIPaBOYHBIE MaTEpUANbI, PECYPChl CETH
WNutepHeT, BiageTh nNpuéMamMu KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs
uH(pOpMaIUU U3 OJIHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
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e cCoO3/1aBaTh COOCTBEHHbIE IMMCHBMEHHbIE M YCTHbIE COOOLICHHS Ha OCHOBE
uH(GOpPMaILlMK U3 HECKOJBKUX HCTOUYHUKOB (DU3MUECKOTO COJEp:KaHus, MyOIHMIHO
MPEJICTaBIATh PE3yIbTaThl MPOSKTHON MM UCCIEI0BATEIbCKON JEATEIbHOCTH, MIPH
TOM TPaMOTHO HCIOJb30BaTh M3YYCHHBIM TMOHITUHHBIA ammapaT H3y4aeMoro
pazngena (GU3MKA M CONPOBOXKAATH BBICTYIUIGHHWE IMpE3eHTAle C y4&Tom
0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.

®opMbI yuyéra padoyeil mporpamMMbl BOCHUTAHMS B paloyeil mporpamme Io
(pusuke

PaGouast mporpaMMa BOCHHMTAHUS PEAIU3YETCS B TOM UHUCIE U YEPE3 UCIOIb30BaHUE
BOCIIMTATEIBHOTO MMOTEHIIMAJIA YPOKOB (pU3MKHU. JTa paboTa OCYIIECTBISAETCS B CICAYIOINX
dhopmax:

[ToOy»x)nenue oOydaromumxcs codJr01aTh Ha YPOKE OOLIEPUHATHIE HOPMbI TOBEAECHUS,
npaBwiia OOLIEHUS CO CTApIIMMU (NIE€JArornYecKUMU paOOTHUKAMHU) M CBEPCTHUKAMU
(oOyuarouMMucs ), IPUHLHUIIBI y4eOHOM TUCIIUIUIMHBL U CAMOOPraHU3aLUu.

[IpuBneueHne BHHUMaHHs OOYyYarOIIUXCAd K IEHHOCTHOMY AacleKTy H3y4YaeMbIX Ha
ypOKax MpeAMETOB, SABJICHHI, COOBITUI Yepes:

oOpanieHre BHMMaHHUS HA HPABCTBEHHBIE ACIEKThl HAYUYHBIX OTKPBITUH, KOTOPBIE
M3Yy4aroTCs B JAHHBII MOMEHT Ha YpPOKE; Ha IPEICTABUTENIEH YYEHBIX, CBSI3aHHBIX C
M3Y4YaeMbIMHU B JIAaHHBII MOMEHT TEMaMH, Ha TOT BKJIAJ, KOTOPBIA OHU BHECIU B Pa3BUTHE
Hallell cTpaHbl U MUpa, HA JOCTOMHBIE MOAPAXKAHUSA MPUMEPHI UX KU3HU, HA MOTHUBBI MX
MOCTYTIKOB;

Hcnonb3oBaHne BOCHUTATENIBHBIX BO3MOXHOCTEH COAEpKaHUs Yy4yeOHOro mnpeamera
i popMupoBaHUs y 00ydarOIUXCsl POCCUMCKUX TPAIUIIMOHHBIX JyXOBHO- HPABCTBEHHBIX
U COLIMOKYJIBTYPHBIX IIEHHOCTEH Yepe3 moAdOp COOTBETCTBYIOLIMX 3a4au JUIsl pELIeHMS,
MPOOJIEMHBIX CUTYaLMH 17151 00CYKIEHUS B Kacce

BxitoueHue B ypok UTPOBBIX MPOLEAYP, KOTOPbIE MOMOTatOT MOAEPKaTh MOTUBALIUIO
oOydaromuxcss K TOJYyYEHHUIO 3HAHUM, HAJTAKWBAHUIO TO3UTHBHBIX MEXJIMYHOCTHBIX
OTHOIIIEHUH B KJIacce, TOMOTal0T YCTaHOBJICHUIO JOOPOXKeENaTeIbHOU aTMOCc(ephl BO BpeMs
ypOKa.

[IpumeHeHne Ha ypOKE€ HWHTEPAKTUBHBIX (GOpM  padOThl, CTUMYJIUPYIOIIUX
MO3HABATEJIbHYI0 MOTUBALIUIO O0yYarOIIMXCA.

[Ipumenenue TpynmoBoil pabOThl WM PabOTHI B Mapax, KOTOPHIE CIIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMaH/IHOM pabOThI M B3aUMOACHCTBUIO C JPYTMMH 00YUarOIIUMUCS.

Bb160p 1 MCOab30BaHUE HA YpOKaX METOJO0B, METOJIUK, TEXHOJIOTUMN, OKa3bIBAIOIIUX
BOCIIMTATEILHOE BO3/ICUCTBUE HA JINYHOCTh B COOTBETCTBUM C BOCIIMTATENIBHBIM UICAJIOM,
LENBI0 U 33J]Ja4aMHU BOCIIUTaHUS.

NHunmuupoBanue M MOJJEP)KKA HCCIEAOBATENIBCKOW JIESTENIBHOCTU IIKOJIbHUKOB B
dbopMe BKITIOUEHHS B YPOK Pa3IMYHBIX HCCIIENOBATENbCKUX 3aJaHUN W 3a/ad, 4yTO JaeT
BO3MOXKHOCTb ~ OOy4arolUMCSl  IPUOOPECTH  HABBIKM  CAMOCTOSITEIBHOIO  PEIICHUs
TEOPETUYECKOW NpoOJIEMBl, TE€HEpUpOBaHUs W O(OPMIIEHUS COOCTBEHHBIX TIMIIOTES,
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YBOKUTEIBHOIO  OTHOIIEHUS K  YyXKUM  HJesM, IyOJMYHOTO  BBICTYIUJICHMS,
apryMEHTUPOBAHUS U OTCTaWBaHUs CBOEU TOYKH 3PEHUS.

YcTaHOBNIEHUE YBaXHUTEIbHBIX, TIOBEPUTEIHHBIX, HE(HOPMATBHBIX OTHOIICHUN MEXITY
YUUTENIEM U YYEHUKaMH, CO3/1aHUE Ha YPOKaxX 3MOLUOHAIbHO-KOM(OPTHOM Cpebl.
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TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Kontpoabubie IIpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcbl
Pa3jen 1. ®usuka u eé poJib B MO3HAHNH OKPY:KAIOLIEro MuUpa
bubnuoreka [{OK
1.1 ®dusnka - HayKa 0 IPUpoe 2 1
yia o HpHpo https://m.edsoo.ru/7€416194
b K
1.2 ®Ou3nyecKkne BeININHBI 2 1 nommorexa 110
https://m.edsoo.ru/7f416194
. bubnuorexa [IOK
1.3 EcrecTBeHHOHay4HBI METO/ MO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pasnen 2. [leppoHayanbHble CBeJ¢HHA O CTPOCHHMH BelIeCTBA
bu6mmoteka IIOK
2.1 C 1
TPOCHHE BEIIECTBA https://m.edsoo.ru/7f416194
27 JIBM>XKeHUE U B3aUMOJICICTBUE YaCTHIL ) 1 bu6mmoreka IIOK
' BEIIECTBA https://m.edsoo.ru/7f416194
but6mmorekxa [IOK
2.3 ArperaTHbie COCTOSIHUS BEIIIECTBA 2
p HI https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBukenne U B3auMo/ieiicTBHe Tel
bu6 OK
3.1 MexaHn4eckoe ABUKEHNUE 3 nommotexa I

https://m.edsoo.ru/7f416194
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bubnmoreka [IOK
2 u 4 1
3 HEPHIA, Macea, TIOTHOCTE https:/m.edsoo.ru/7f416194
bubnunorexa LIOK
. .B 14 1 2
33 Cta. Buget i https:/m.edsoo.ruw/7f416194
Hroro no pazneny 21
Pasznea 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenayua gaBiaeHust TBEPABIMU 3 bubanoreka [JOK
' TEJIaMH, ) KUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubnuoreka [{OK
4.2
Hlapietine xuakocTh > https://m.edsoo.ru/7f416194
bubmuoreka [IOK
4. A
3 TMOCHEPHOE AaBCHIC 6 https:/m.edsoo.ru/7f416194
44 JlelicTBUE XKUJIKOCTH U T'a3a HA MOrPYKEHHOE 7 5 3 bubnnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasaeny 21
Paznea 5. PaGora n MomiHOCTDH. JHEprus
bu6nunorexa LIOK
A P 1
> 300Ta 1 MOIIHOCTE 3 https://m.edsoo.ru/7f416194
5.2 [IpocTeie MEXaHU3MBI 5 1 bubmmorexa LIOK
https://m.edsoo.ru/7f416194
53 Mexannyeckas SHEpPIrHs 4 1 1 Bubmorexa [OK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 5 12
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8 KVIACC

KoanyecTBo 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne i/ P Kourposbubie IIpakTHyeckue (upp )
NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TemioBble ABJI€HUS
bubmuorexa [JOK
1.1 I 1
CTpoenne 1 CBOHCTBA BemeCTBa 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CIIOBBIC HPOTECCht > https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pazneun 2. DiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
21 DNeKTpUUYeCKHe 3apsiabl. 3apsHKEHHBIE Tella 7 | bubnnoreka [JOK
) 7 X B3aUMOJIeHCTBIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 1T i i 2 2
OCTOSIHHBIN AJIEKTPUYECKUN TOK 0 7 hitps://m.edsoo.ru/7f4 181 ce
2.3 MarsuTHEBIC SIBIICHUS 6 1 1.5 bubmorexa [TOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 9 4
JICKTPOMATHHTHAA HHYKIWA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 5 14.5
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9 KJIACC

KoaunuyecTBO YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3iejioB ¥ TEM nudpoBLIe
Ne i/ P Kourposbubie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznea 1. MexaHn4yeckue siBJIeHHUS
L1 MexaHnuecKkoe IBUKEHUE U CIIOCOOBI €0 10 1 1 bu6mmoreka [IOK
' OIMCAaHUA https://m.edsoo.ru/7f41a4a6
o buo OK
1.2 B3aumoneiictsue e 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3aKOHBI COXpaHEHUT 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pasznen 2. Mexanudeckne Ko1e0aHusi U BOJIHBI
bu6mmoreka [JOK
2.1 Mexannueckue KojieOaHus 7 3
https://m.edsoo.ru/7f41a4a6
b K
2.2 MexaHuueckre BOJIHBI. 3BYK 8 1 3 nomorexa LO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3pnen 3. DiieKTPOMAarHuTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmoreka [JOK
' 3IIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pasgea 4. CBeToBbIe ABJICHUA
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4.1 3aKoHBI pacpOCTPAHEHHUS CBETA 6 2 bubmmorexa [TOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ad4a6
bubmuorexa [JOK
43 Paznoxenue 6eoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.ru/7f4 1a4a6
Hroro no pazaeny 15
Pa3gen 5. KBaHTOBLIE fIBJICHUSA
bu6mmorexa [IOK
5.1 Hcnyckanue v MOrJIonieHue CBeTa aTOMOM 4 1 hitps-//m.cdsoo.ru/7f4 1ada6
bu6mmorexa [IOK
5.2 6 1
CTpoctiiie aTOMHOTO 51pa https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
53 A 7 1 1
ACPHHIE peaktn https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznea 6. [loBTopuTtenbHO-000011a101M I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COEPIKAHUS 9 ) bubmmorexa [IOK
' Kypca ¢usuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 27

MBOY NMMO CO «COLL Ne 16»

35



IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

®usznka — Hayka O npupoze. SBieHus
npupoabl. Gu3nueckue ABICHUS

KoauuecTBO 4acoB

Kontpoabubie IIpakTunueckue

B
cero padoThbI padoThI

DJIEeKTPOHHbBIE
nugposeie
o0pa3oBaTtejibHbIE

pecypchl

MexaHW4ecKue, TEIIOBBIC, JJIEKTPUYCCKHE,
MarHUTHBIC, CBETOBBIC, 3BYKOBBIC SIBJICHUS.
CraproBasi JTUarHOCTHUKA

dusznyeckue BEIUUYHMHBI U UX HU3MCPCHHUC

Ypok-uccienoBanue "Uzmepenue
TEMIIEpaTypbl MPU TMOMOIIU >KUJIKOCTHOTO
TEPMOMETpA U AaTYUKa TeMIepaTyphl"

Kak ¢usuka u npyrue ecrecTBeHHbIE HAYKH
HW3y4alOT MNpHUpoay. EcTecTBEeHHOHay4YHBII
Meroa Tmo3HaHus. Omnucanue (QU3NYECKUX
SIBIICHUH C IOMOIIIBIO MOJICIICH

bubmmoteka IIOK

https://m.edsoo.ru/ff09{72a

VYpok-uccnenosanue "lIlpoBepka runoressl:
JTAIGHOCTh  TMOJIETAa IIApUKa, ITYIICHHOTO
TOPU3O0HTAIILHO, TeM OoJibIlie, YeM OoJIbIe
BBICOTA ITycKa"

Crpoenue BEIIIeCTBA. OMBITHI,
JTIOKa3bIBAIOIINE  JIUCKPETHOE  CTPOEHHUE
BEIIECTBA

bu6nunorexa LIOK

https://m.edsoo.ru/ff09fe0a
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bu6nmmoreka [IOK

ten. Cuna ynpyroctu. 3akoH ['yka

8 JIBr>KeHUE 4acTHIl BEIICCTBA 1
https://m.edsoo.ru/ff0a013e
Ypoxk-uccienoBanue «OnbITHI o
9 HAONIIOJICHUIO  TEIUIOBOTO  PACHIMPEHUs 1
ra3oB»
10 ArperaTHble COCTOSIHUSI BEIIECTBA 1
B3aumocBs3b MexX 1y CBOWCTBaMH BEILIECTB B
1 pa3HbIX arperatHbIX COCTOSHUSAX U HX | Bbu6mmoteka [JOK
aTOMHOMOJIEKYJISIPHBIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIBI
12 Mexanuyeckoe napmkeHue. PaBHomepHoe u 1 bubmmoreka [JOK
HEPaBHOMEPHOE IBIDKECHUE https://m.edsoo.ru/ff0a05¢c6
bubnuoreka [{OK
13 Ckopoctb. Enunuiiel ckopoctu 1 1
https://m.edsoo.ru/ff0a079c
bu6mmoteka IIOK
14 Pacuer nyTu ¥ BpeMeHU IBUKEHUS 1
https://m.edsoo.ru/ff0a0ac4
WNueprusa. 3akon unepnuu. Bzaumopeiicteue
bubmmoteka IIOK
15 Tl Kak M[pUYMHA U3MEHEHUS CKOPOCTHU 1
https://m.edsoo.ru/ff0a0c10
JIBIKEHUS TEJ
16 IInornocte BemecTBa. Pacuer Mmaccel u 1 bu6nmorexa LIOK
o0beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas ~ pabGora  «OmpeneneHue ]
IJIOTHOCTU TBEPJOTO TEJIa»
13 Pemenne 3amadu mo Tteme "lImoTHOCTB | but6mmorekxa [IOK
BemiecTra” https://m.edsoo.ru/ff0al23c
19 Cuia Kak XapakTEepUCTHKA B3aUMOJEHCTBUS |
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JlaGopaTopHas paborta «3ydyenune

20 3aBUCUMOCTH pacTshKeHUs  (nedopmarium) 1
MPY>KUHBI OT MPUIIOKEHHON CUITBI»

21 ABnenue Tarorenus. Cuna TSHKECTH 1
CBs13p MEXy CUIJIOHN TSDKECTH U MaccoM Tena.

22 Bec Tena. Pemenue 3amau no teme "Cuila 1 bubmmorexa LIOK

" https://m.edsoo.ru/ff0al778
TSDKECTU

” Cunma TsDKECTH Ha JApYyrux IUIaHETax. 1 bubnnoreka [JOK
OuU3NYECKUE XapaKTEPUCTUKH IUIAHET https://m.edsoo.ru/ff0al1502

bubnuoreka [{OK

24 Hswepettne ci. JliamomeTp ! https://m.edsoo.ru/ff0al8cc

bubmuoreka [IOK

25 Bec rena. Hepecomocts ! https://m.edsoo.ru/ff0al778

%6 CrnoxxeHue JBYyX CHJI, HAMpPaBIICHHBIX 10 1 bubnnorexa [JOK
OJIHOM mpsiMOM. PaBHOAEHCTBYOIIAST CHJT https://m.edsoo.ru/ff0ala70

7 Pewenue 3a1a4 o TeMe 1
"PaBHopeiicTByromas cun"

73 TpeHne CKONBXKEHHS M TPEHHE IIOKOS. 1 bubmmnoreka HOK
Tpenue B npUpoe U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTopHas pabota «M3yuenune

29 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXKEHUS OT 1 bubnnorexa [JOK
CHJIBI JTaBJICHUS u Xapakrepa https://m.edsoo.ru/ff0alcc8
COIPHUKACAIOLINXCS TOBEPXHOCTEN»

30 Pemenue 3a1a4 Ha onpeneneHue 1
PaBHOJECUCTBYIOLIEN CUJIIbI
Pemenne 3amau mo Temam: «Bec tenay,

31 «I'padmueckoe nzodpaxenue cum», «CUIIbD», 1 bubnmorexa LOK

«PaBHOAEUCTBYIOIIAS CHAIDY
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KouTponbHas pabora o TeMaMm:
«Mexanuueckoe  JBIXKEeHHE»,  «Macca,

32 IJIOTHOCTEY, «Bec tenay, «I'padudeckoe !
n3o0paxeHue cumy, «CUIbn
1 HaBnenue. CrocoObl  yMEHBIIEHUS U 1 bubmuorexa [JOK
YBEJIWYCHUS JIABICHUS https://m.edsoo.ru/ff0a20a6
14 JlaBnenue raza. 3aBUCUMOCTb JJaBJICHUS Ta3a 1 bubmmoreka [JOK
oT 00béMa, TeMIieparypbl https://m.edsoo.ru/ff0a2376
35 Ilepenaua pgaBneHus TBEPABIMH TEJIAMU, 1 bubnuoreka [IOK
JKUIKOCTSIMH U rasamMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
16 JlaBneHue B XKUIKOCTU M Ta3e, BBI3BAHHOE 1 bubnnoreka [JOK
IEWCTBUEM CHIIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3amau mo Teme «JlaBieHwe B 1 bubnunorexa [IOK
JKUJIKOCTH U Ta3e. 3akoH Ilackamnsay https://m.edsoo.ru/ff0a2826
bubmuorexa [IOK
38 Coobmarommecs cocy et ! https://m.edsofm/fan2970
. bubmuorexa [IOK
39 Punpasmatiecinit mpece ! https://m.edsofm/fan3136
40 Manomerpsl.  IlopmHeBON — KMIKOCTHBIN 1
Hacoc
Atmocdepa 3emun. [Ipuunne!
A1 CYIIECTBOBAHHUS  BO3MYIIHOW  OOOJOYKH | bubnmoreka [JOK
3emutu. 3aBUCHMOCTH aTMOC(EpHOTO https://m.edsoo.ru/ff0a2bSa
JABJICHUS OT BBICOTHI HAJl yPOBHEM MOPS
bubnmoreka [JOK
42 Bec Bo3ayxa. ATmMocdepHoe naBieHne 1 https://m.edsogru/fﬂ)a2b5a
13 N3mepenne armocdeprnoro nasnenus. OnbIT | bubnmorexa [JOK

Toppuuennu

https://m.edsoo.ru/ff0a2da8
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44 3aBUCUMOCTh aTMOC(EpHOrO JaBICHHUS OT 1 bubnmnoreka HOK
BBICOTHI HaJl YPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepous. ATMocdepHoe gaBiieHnE 1 bubmmoreka [JOK
Ha Pa3JIUYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3amau mo Teme "AtmocdepHoe 1
naByieHue"
47 JleficTBUE ®KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 1 bubmuorexa [JOK
B HUX TeJ0. ApXHMeI0Ba Cujia https://m.edsoo.ru/ff0a3276
JIaGoparopnast abora «OtmpeneneHue
48 BLITaEKHBEIOHJeﬁ f:)HHLI, HeﬁCTByr;OHlefI Ha 1 buGnuorexa LIOK
https://m.edsoo.ru/ff0a33fc
TEJI0, MIOTPYKEHHOE B )KUJIKOCTbH)
JlaGoparopuast pabora o TeMe
49 «HMccnenoBanue 3aBHCHMOCTH Beca Tella B 1 bubnunoreka LIOK
BoZie OT 00BbEMa MOTPYKEHHOUM B KHUAKOCThH https://m.edsoo.ru/ff0a3514
YacTH TeJa»
bubmmoteka IIOK
>0 Inasanne Ten ! https://m.edsoo.ru/ff0a3a96
Jlaboparopnast pabora "KoncTpyupoBanue
51 apeoMeTpa WM KOHCTPYHUPOBAHME JIOJKH H 1
onpeereHue e€ rpy30no bEMHOCTH"
Pemenue 3ana4 no remam: «IlnaBanue cynoB.
52 Bo3nyxomnaBanue», «J/laBieHue TBEpIbIX 1 bubnmorexa [IOK
. https://m.edsoo.ru/ff0a3654
TeJL, )KUJIKOCTEH 1 Ta30B»
bubnunorexa LIOK
>3 Mexanrieckas padota ! https://m.edsoo.ru/ff0a3f82
54 MomuocTs. ETUHUITEI MOIITHOCTH 1 bubmmorexa TOK
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VYpoxk-uccienopanue "Pacu€r MONIHOCTH,

55 . . 1 1
pa3BuUBaeMoOM pH Mo IbEME 1o JiecTHULE"
56 [Ipocteie mMexaHu3Mbl. Peryar. PaBHOBecue 1
CHWJI Ha phIUare
KonTtponpHast pabora mo teme «JlaBieHue
57 TBEPABIX TEJ, JKUIAKOCTEH U Ta3oB» / 1
Bcepoccuiickas mpoBepouHas paboTa
Pabora ¢ Tekctamu 1o Teme «JlaBiaeHue
58 TBEPABIX TEJ, JKUJAKOCTEM U Ta3oB» / 1 bubnnorexa [IOK
P . https://m.edsoo.ru/ff0a4ffe
Bcepoccuiickas npoepounas pabota
Poruarm B TexHuKke, OBITY U NPUPOAE.
59 JlabopaTopHas abora  «MccienoBanue 1 0.5 Bubmiorexa OK
p . p p ' https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara
60 Pemienne 3amau 1mo TeMe  «YCIOBHUSA 1 bubnunoreka LIOK
paBHOBeECHS pheIYara» https://m.edsoo.ru/ff0a48a6
Koadpdurment MOJIE3HOTO JIEHCTBUS
61 MeXaHu3Ma. JlabopaTopHas pabora 1 0.5
«3mepenune KII/] HakIOHHOM MIOCKOCTH»
2 Pemenne 3amad mo treme "PaboTta, MOIIIHOCTD, 1 bu6nunorexa LIOK
KI1a" https://m.edsoo.ru/ff0a4c48
63 Mexannueckass 3Heprus. KuHerudeckas u 1 bubmmnoreka HOK
MOTEHLMAIbHAS SHEPT UL https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHESHHUS MEXaHWYECKOH dHEPT U 1 buomorexa HOK
p p https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT o TeMe
65 "OKCnepUMEHTaIbHOE OIpezeeHue 1 1

W3MEHEHHS KMHETUUECKOM 1 MOTEHIIMAJIbHOM
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SHEPTMM TPH  CKaTbIBAaHUM  Tella IO
HAKJIOHHOM IIIOCKOCTH"

Kontponbuast pabora no teme «PabGota u

06 MOIITHOCTh. DHEPTHUSD 1
67 Pabota ¢ TekcTamu 1o teMe "MexaHU4YeCKOe 1 bubmuorexa [{OK
nBroKeHune" https://m.edsoo.ru/ff0a4ee6
68 Pabora ¢ Texkcramm mo Teme '"Pabora. |
MomnHocTtb. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KVIACC

KonuyecTBo yacos DJIeKTPOHHbBIE
Ne uudgposbie
Tema ypoka Konrpoabnsie IIpakTHyeckue
n/n Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcsbl
OcCHOBHBIE ~ TOJIOXKEHHUS  MOJIEKYJISIPHO-
. bubnnorexa [IOK
1 KUHETUYECKONM TEOpUHM W HX ONBITHBIE 1
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
Monenn TBEPJIOTO KUIIKOTO "
’ . bubnuorexa [{OK
3 ra3zo00pa3Horo COCTOSHUN BEIIECTBA. 1 1
https://m.edsoo.ru/ff0a540e
Bxopanas koHTposbHas pabora
OObsicHEHHE CBOMCTB TBEPAOIO, KUAKOTO U
4 ra3oo0pa3HOro COCTOSHMM BellecTBa Ha 1
OCHOBE MIOJIOKEHU MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUH
5 Kpucrannuueckue 1 amopgHbie Tena 1 bubamorexa LOK
p p https://m.edsoo.ru/ff0a5800
6 CmaunBaHue u KaluJUISIPHOCT. 1 bubmuorexa [IOK
IToBepXHOCTHOE HATSAKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U cxKaThe 1 brbmorexa OK
P P https://m.edsoo.ru/ff0a5a26
2 Temmneparypa. CBsA3p TeMIepaTypbl €O |
CKOPOCTBIO TEIIOBOTO IBUYKEHUS YaCTHUI]
9 Buytpennsist sneprus. CiocoObl U3MEHEHUS 1 bubmuorexa [IOK

BHYTPEHHEHN YHEPTrUn

https://m.edsoo.ru/ff0a5c60
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bu6nmmoreka [IOK

10 Buae! Tennonepenaun 1
. pest https://m.edsoo.ru/ff0a6412
Ypok-koH(pepeHus "[IpakTrueckoe
11 I/I(IJ)HOJIBSO]?:J,HI:I)/IG TETJIOBBIX CBOﬁETB BEIIECTB 1 bubmorexa HOK
" https://m.edsoo.ru/ff0a65¢c0
¥ MaTEpUAJIOB B IEJISX YHEPrOCOEpeKeHHS
12 KonunuectBo TEIJIOTHI. VnenbHas 1 bubmuorexa [JOK
TETIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TEIIOBOTO OanaHca. 1 Bbu6mmoteka [JOK
TennooOMeH U TEIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas abora  "HccienoBanwue
patop P bubnuoreka [{OK
14 ABJICHUSl TEIIOOOMEHa MpU CMEIIMBAaHUU 1
. . " https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U ropsiueit BOJIBI
Pacuer konuuecTBa TEMIOTHI, HEOOXOAUMOTO
15 JUIsl HATPEBAHUs Tela U BBIIEIAEMOT0 UM IIpU 1
OXJIAXKICHU T
16 JlaGopatopHass ~ pabota  "OmpeneneHue 1 bubmmnoreka HOK
YAEIbHOU TEMJI0EMKOCTH BemlecTBa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIUIMBA. YJenbHas TeIjoTa 1 bubmmnoreka HOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[ImaBnenue " OTBEp/ICBaHUE
18 KPUCTAJUIMYECKUX TeN. YAelbHas TeIioTa 1 bubmmorexa [TOK
P A https://m.edsoo.ru/ff0a71d2
TIJTaBJICHUS
19 JlaGopatopHass ~ pabora  "OmpeneneHue ] bubmuorexa [IOK
yAEJIbHOU TEIJIOTHI TUIaBJICHHUS Jibja" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBanue u KOHJICHCAIINS. 1 bu6muoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
21 Kunenwne. VnensHas TEII0Ta | bubnunorexa LIOK
napooOpa3oBaHus 51 KOHJICHCAIIHH. https://m.edsoo.ru/ff0a786¢c
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3aBUCHMOCTh TEMIIEPAaTyphl KHUIICHUS OT
aTMoc(hepHOro JaBICHHUS

Brnaxnocts Bo3nyxa. JlaboparopHas pabota

" . bubmmoreka [JOK
22 OnpeneneHre OTHOCUTENBHOM BIIAXKHOCTH 1
" https://m.edsoo.ru/ff0a7628
BO3/yXa
” Pemienue 3aau Ha onpeieeHUE BIAXKHOCTH 1
BO3/lyXa
[IpuHnuner paboThl TEMIOBBIX JBUTATEICH.
24 [TapoBast TypOuna. /[Burarens BHYTPEHHETO 1
CropaHus
25 KIIJI TemmoBoro pgBurareias. TerioBbie 1 bubnuoreka [IOK
JBHUTATEIM U 3aIlUTa OprmammefI cpenbl https://m.edsoo.ru/ff0a7c7c
26 3aK0H COXpAaHEHHS U MPEBPAIICHHS SHEPTUU 1
B TEIUIOBBIX IMPOIECCax
[ToaroroBka Kk KOHTPOJIBHON paboTe MO TeMe
| bu6nunorexa LIOK
27 Tennoswie SIBJICHUSL. N3menenne 1
. " https://m.edsoo.ru/ff0a8312
arperaTHhIX COCTOSIHUI BEIIECTBA
Konrponbnas pabora mo teme "TeruoBsle
N bubnuoreka [{OK
28 aABieHus. I3MeHeHune arperaTHbIX COCTOSHUM 1
" https://m.edsoo.ru/ff0a86ae
BellleCTBa
29 DnekTpusanus Tei. J[Ba poaa 3JeKTpuYecKux 1
3aps/ioB
30 VYpok-uccnenoBanue "OnekTpu3anus  Tel |
WHIYKIWEN U IIPU CONTPUKOCHOBEHUHN"
31 B3aumopeiictBue 3apsKeHHBIX Tel. 3aKOH | bu6nunorexa LIOK

Kynona

https://m.edsoo.ru/ff0a87¢4
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DnekTpuyueckoe  mnoje.  HampsskeHHOCTh

32 AIEKTPUUECKOTO oJIs [Mpunnun 1 bubmmorexa [JOK
P ' Up B https://m.edsoo.ru/ff0a8a0a
CYNEPIIO3UIUU JIEKTPUUECKUX MOIeH
13 Hocurenu ANEKTPUYECKUX 3apsIoB. |
DnemeHTapHbI 3apsia. CTpoeHue aroMa
34 [IpoBogHMKKM U JOUANEKTPUKU.  3aKOH 1 bubnunoreka LIOK
COXpaHEHUs IIEKTPUYECKOro 3apsia https://m.edsoo.ru/ft0a8ef6
35 Pemienne 3amau Ha TOpUMEHEHHE CBOWMCTB 1 bubnnoreka [JOK
BIIEKTPUYECKUX 3aPsA0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKUI TOK, YCIIOBUS ero
36 CYILIECTBOBAHUSI HcTounuku 1 buGnuorexa [IOK
4 ' https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
bubnunoreka LIOK
37 €HCTBHUSI SJIEKTPUUYECKOIO TOKA 1
A P https://m.edsoo.ru/ff0a96b2
Ypok-uccnenoBasue "Jle¥icTBHE
38 JJIEKTPUYECKOTO IO HAa MPOBOJHUKU U 1 1
JUDJIEKTPUKH"
39 DNEeKTPUUECKUN TOK B METalJlaX, KUAKOCTIX 1 bubmmnoreka HOK
M razax https://m.edsoo.ru/ff0a9838
40 DneKkTpuuecKas ernb U €€ COCTaBHbIC YaCTH 1
A1 Cuna  Toka. JlabGopatopnas  pabora 1 0.5 bubmuorexa [IOK
"N3mMepeHue U peryJIupoBaHue CUibl TOKa" ’ https://m.edsoo.ru/ff0a8bd6
DneKTpuuecKkoe HampspbkeHue. BomasTMmerp.
42 Jlaboparopnas pabora "U3mepeHue u 1 0.5 Bubmmorexa [IOK
patop P | P ' https://m.edsoo.ru/ff0a%e14
peryIupoBaHue HANIPSKEHUS
13 ComnpoTuBieHUE TNPOBOJAHMKA. Y IETbHOE | bubnmnoreka [JOK

COIIPOTUBJICHUEC BEIICCTBA

https://m.edsoo.ru/ff0aa738
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JlaGopaTopHas pabora "3aBUCUMOCTH

44 ANEKTPUYECKOTO CONIPOTHUBJICHHUS 1 bubnmnoreka HOK
NPOBOJAHMKA OT €ro JUIMHBL, IUIOLIAAN https://m.edsoo.ru/ff0aa738
NIOIIEPEYHOr0 CEUYeHusl U MaTepuana”

45 3aBUCUMOCTb CHJIBI TOKA OT HaNpsKEHUs. 1 bubmuorexa [JOK
3akon Oma 15 yyacTKa Lenu https://m.edsoo.ru/ff0aa44a
Jlaboparopuass  pabora  "HccnemoBaHue

46 3aBUCHMOCTH CHJIBI TOKa, MAYLIETO Yepe3 1 bubmmoreka [JOK
pPE3UCTOpP, OT COIPOTUBIIEHUS PE3UCTOpPA U https://m.edsoo.ru/ff0aa04e
HalnpspKeHUs Ha pe3uctope”

47 [TocnenoBarensHoE u napajuieJIbHOe 1
COCIMHEHUS TIPOBOTHUKOB
Jlaboparopuass padora "IIpoBepka mpaBmiia

43 CIIOKCHUS HaIpsHKECHU N pu 1 bubnuoreka [{OK
NOCJIEeI0BATECIEHOM COCIMHCHHUH JIBYX https://m.edsoo.ru/ff0aaas58
pe3uctopos"

Jlaboparopuas pabora "IIpoBepka mpaBuiia
49 JUTS pCI/IJ'II:;I TI:)Ka an/Ip Hi.)paHH:HBHOM 1 bubmmorexa LIOK
" https://m.edsoo.ru/ff0aadle
COCTMHEHUH PE3UCTOPOB

50 Pemenue 3anau Ha npuMeHenue 3akoHa Oma 1 bubmmnoreka HOK
JUIA pa3IMYHOTO COEAUHEHUS IPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a

51 PaGota m MOIIHOCTH AJEKTPUYECKOTO TOKA. | bubnuoteka [JOK
3akoH [xoyns-Jlenna https://m.edsoo.ru/ff0ab124

57 JlaGopatopnast  pabora  "Omnpenenenue | bubnmoreka [JOK
pabOTHI M MOIITHOCTH AJIEKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpuueckue Iend U MOTpeOuTenu

53 BHCKT;)HHCCKOﬁ SHEPIUu B OBITY. IlzopOTKoe 1 bubnrorexa LHOK

3aMbIKaHHUEC

https://m.edsoo.ru/ff0ab660
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54

ITocTostHHBIC MAarHuThbl, UX BBaHMOHeﬁCTBHC

55 Vpok-uccnenopanue  "M3yuenue  monei 1 1 bubmmoreka [JOK
MMOCTOSIHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
56 MarnauTHoe 1osie. MaruutTHoe mnojie 3eMia u 1 bubmuorexa [{OK
€ro 3HaYCHHE IS )KU3HHU Ha 3emiie https://m.edsoo.ru/ff0acOba
[ToaroToBKa K KOHTPOJIBHOU paboTe IO TEME
57 "DnexkTpuuecKkue 3apsabpl. 3apsHKEHHBIE Tela 1 bubnmnoreka HOK
n ux B3amMojeilicTBua.  IloCTOSHHEIN https://m.edsoo.ru/ff0abd2c
ANEKTPUIECKUHN TOK"
KonTponbhas pabora o Teme
"DJIeKTpUUECKUE 3apsAbl. 3apsKEHHbIE Tella
. . bubmuoreka [IOK
58 nu ux BlaumopeictBus.  IlocTosHHBIN 1
. " . https://m.edsoo.ru/ff0abea8
anekTpuyeckuii  Tok" /  Bceepoccuiickas
IpoBepoyHas pabora
Pabota ¢ Ttekcramu mo Teme "llocTosHHBIN
o " " bubmmoteka IIOK
59 anekTpuueckuit  Tok" / Bceepoccuiickas 1
https://m.edsoo.ru/ff0acdc6
mpoBepoyHas paborta
OnpIT Opcrena. MarnutHOE oJie
60 SJICKTPUYECKOTO TOKa MarHuTHoe TioJe 1 bubmorexa HOK
p https://m.edsoo.ru/ff0ac1d2
KaTYLIKH C TOKOM
[IpuMeHeHne >7IEKTPOMArHUTOB B TEXHHKE.
" " bubmmoteka IIOK
61 JlaboparopHas pabota "U3yueHue nencrBus 1 0.5
" https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TIOJIS Ha MTPOBOJIHUK C TOKOM
DNeKTpOABUTATENIb  IOCTOSTHHOTO  TOKa.
Hcnonp3oBaHne  dIEKTpoOABUTATENIEM B
. bubmuoreka [{OK
62 TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE. 1

JlaboparopHas pabota "KoHcTpyupoBanue u
n3ydeHue paboThl dJIEKTpOABUTATENS"
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OnbiTel Papazesi. 3aKOH AIEKTPOMATHUTHON

63 uHaykuuu. [pasumno Jlenna !
OnekrporeHepatop. CrnocoObl HOTy4YeHUS
64 SJIEKTPUYECKOM HSHEPruHu. IJIEKTPOCTAHIIUU 1
Ha BO300HOBJISIEMBIX UCTOUYHUKAX YHEPTHU
65 [ToaroroBka K KOHTPOJIBHOU paboOTE MO TeMe 1
"DJIeKTpUYECKUE U MAarHUTHBIC SIBJICHUS"
66 Kontponbnas pabota 1o TeMe 1 bubnuoreka [IOK
"DJIeKTpUYECKUE U MAaTHUTHBIC SIBIICHUS" https://m.edsoo.ru/ff0acb14
67 Pabora ¢ Ttekctamum mo Teme "TeroBble 1 bubnuorexa [IOK
ABJICHUS" https://m.edsoo.ru/ff0accSe
68 PabGora ¢ Tekcramu mo Teme "MarHuTHbBIC |
sBICHUS"
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 14.5
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9 KJIACC

KouuvecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kourposbnbie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| Mexanuyeckoe IBHKEHHE. MarepuanpHas |
TOYKa
) Cucrema oTcUera. OTHOCHUTENBHOCTh | bubmuorexa [JOK
MEXAHUYECKOT'O JBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPAMOIUHENHOE ABUKEHUE 1 Bubmorexa ITOK
P P https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHOe NMpAMOJIMHEHHOE JIBUKEHUE. 1
Cpenssisi 1 MTHOBEHHAsI CKOPOCTh
5 IIpsimonuneliHoe PaBHOYCKOPEHHOE | bubnuotexa [JOK
JIBHKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb PSIMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO  JBWXKEHUsA. [ 'paduk 1 1
ckopocTH. BxoaHasi KOHTpoJibHAsI paboTa
JlaGopaTopHas abora "Onpenenenue
7 CKO peHI/Dl: Tena pn U PpaBHO cljco €HHOM 1 1 bubmorexa [TOK
yerop p . p y "p https://m.edsoo.ru/ff0adb18
JIBVOKCHUH 10 HAKJIOHHOM TUIOCKOCTH
8 CBoOoaHoe majgenue teia. OneIThl [aaunes 1
PaBHOMEpHOE JBMXKEHHE TIO OKPYKHOCTH.
9 Ilepuon u uactora oOpamenus. Jlnnennas u 1 bubmorexa LOK
p P ' https://m.edsoo.ru/ff0ael76
yTJIOBasi CKOPOCTH
10 LlenTpocTpeMHuTENIBHOE YCKOPEHUE 1
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bu6mmoreka [IOK

11 [Iepssiit 3axkoH HproToHa. Bexktop cuibl hitps://m.cdsoo.ru/ff0ac6 12
12 Bropoii 3akon Herorona. PaBHoelicTByromas bubnuoreka [IOK
cuiia https://m.edsoo.ru/ff0aec72a
. bubnnoreka [HOK
13 Tperuii 3akoH Herorona. Cynepno3unus cui hitps://m.c dsogm E0ac82
14 Pemienne 3amady Ha NOPUMEHEHHE 3aKOHOB bubnnoreka [HOK
Hprorona https://m.edsoo.ru/ff0aebbec
bubnnoreka [JOK
5 Cuua ynpyroctH. 3aon I'yka https://m.edsocL).Iru/faneca2
16 Pemenue 3anau no teme «Cuita ynpyroctu»
17 Jlabopatopnast ~ pabota «OmnpeneneHue bubnmnoreka [JOK
JKECTKOCTH IPYKUHBD https://m.edsoo.ru/ff0aee28
bubnnoreka [JOK
18 Cuura Tpenus https://m.edsocL).Iru/fanﬂ 38
bubnnoreka [JOK
19 Pemenue 3amau o reme «Cua TpeHUs» https://m.edSO(I)_.Iru/fanfa26
20 JlabGopaTopHas pabota "Onpenenenue bubnmnorexa [JOK
K03 duImeHTa TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
)1 Pemenue 3amau no teme "3akoHbl HbroToOHA. bubmuorexa [JOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
” Cuna TSKECTH M 3aKOH  BCEMHPHOTO bubnuorexa [JOK
TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO MaIEHUS https://m.edsoo.ru/ff0af044
VYpoxk-koH(pepennus "J[BrkeHne Tea BOKPYT
23 rpaButaniioHHoro  nenHtpa  (ConneuHast
cucrema). ["amaktuxu"
24 Pemienne 3amau mo teme "Cuna TSOHKECTH U bubmuorexa [JOK
3aKOH BCEMUPHOTO TATOTEHUSA" https://m.edsoo.ru/ff0af5f8

MBOY NMMO CO «COLL Ne 16»

51



HCpBaﬂ KOCMHU4YECKas CKOpPOCTh.

bu6mmoreka [IOK

25 HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepHaTbHON TOYKHU.

26 AOcomoTHO  TBEpPIOE  TEIO. PaliHOBCCI/IC bubnmoreka [JOK
TBEPAOrO Tejla C 3aKPEIUIEHHOHM  OChIO https://m.edsoo.ru/ff0afe36
BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTn
PaBHoBecue MaTepHaIbHON TOYKHU.

7 AOcomoTHO  TBEPIOE  TENo. PaleOBeCI/Ie
TBEPAOTrO Tejla C 3aKpPEeIUIEHHOM  OChIO
BpauieHusi. MomeHT cuiibl. LleHTp TskecTn

)3 Pemenune 3amad mo Teme "MOMEHT CHIIBI. bu6mmoreka [IOK
Hentp Tsxxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJLHOM paboOTe MO TeMe

29 "MexaHn4ecKoe aBIDKeHNe. B3aumonencraue bubnmorexa LIOK

" https://m.edsoo.ru/ff0b0408
Ten
KontponbHas pabota o TeMe
30 "MexaHn4ecKkoe OBIKeHne. B3anuMmonencTeue bubmmorexa [IOK
" https://m.edsoo.ru/ff0b06ec
Ten
Nmnynec Tema. HMmnynsc cunbl.  3aKkoH
31 COXpaHEHUs UMITyJIbca. YTIPYroe U Heynpyroe bubmmorexa [OK
. https://m.edsoo.ru/ff0b07fa
B3aUMO/ICHCTBUE

1 Pemenue 3agau no teme "3aK0H COXpaHEHUSA bubnuorexa [JOK
uMIryibca' https://m.edsoo.ru/ff0b096¢
VYpok-koHpepennus "PeakTuBHOE IBUXKEHHE

33 B [IPUPOJIE U TEXHUKE"

34 Mexanunueckasi paboTa U MOIIIHOCTb bubnnorexa LIOK

https://m.edsoo.ru/ff0b0a84
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Pabora cunibl TSKeCTH, CHIIBI YNPYTrOCTH U

bu6mmoreka [IOK

39 CHUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTopHas pabora «OmnpeneneHue
16 paboThl CHIJIBI TPEHHs MpHU paBHOMepHm\:I
IBUKEHHUM  Tela 10  TOPU30HTAJIBHOM
MOBEPXHOCTH
37 Cs3p sHepruu u pabdotsl. [loTeHnuanbHas
SHEprus
18 Kunernueckas  sneprus.  Teopema 0 bubnnoreka [JOK
KMHETUYECKOU SHEPrUuu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl SHEPTUU B MEXAHUKE
40 JlaGopatopnast pabora «M3yueHue 3akoHa bubnuorexa [JOK
COXpaHEHUs YHEPTUN» https://m.edsoo.ru/ff0bl2fe
41 KonebarenbHoe JIBIDKCHUE u ero bubmuorexa [JOK
XapaKTePUCTUKU https://m.edsoo.ru/ff0b1858
47 3aryxawmue KoneOaHus. BwiHYXIEeHHBIC bubnuoteka [JOK
KosiebaHus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MaremaThueckuil U Ipy>KUHHBINA MasiTHUKU
Ypok-uccnenoBanue «3aBUCUMOCTb NEPUOAA
44 KOJIEOAHUH OT JKECTKOCTHU MPYKUHBI U MacChl bubmmorexa [TOK
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpaiienue sHEpruu NMpU MEXAHUUYECKUX
KoJIe0aHusIX
JIaGoparopHas aboTta «OmpeneneHue
46 qacroim 1/113 nepnong Kosie0aHuit lez/)KI/IHHOFO bubmmorexa [OK

MassTHHKa
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JlaGopaTopHas paborta «IIpoBepka

47 €3aBUCUMOC epuona KonebaHuil 3a bubmmorexa LHOK
HE3aBUCUMOCTH TE€PUO] nedaHui T
P Py, https://m.edsoo.ru/ff0b197a
MO/IBEIICHHOTO K HUTH, OT MACChl Ipy3a»
Mexanuueckue BOJIHBI. CaoiicTBa
bu6mmoreka [IOK
48 MEXaHMYeCKUX  BOJH. [IpoponbHble U
https://m.edsoo.ru/ff0b21fe
MOTIEPEYHbIE BOJIHBI
49 Ypok-koH(pepenus "MexaHnuecKrue BOJTHBI B
TBEPAOM Telie. CeicMUYECKHE BOTHBI"
50 3ByK. Pacripoctpanenue u oTpakeHHue 3ByKa
51 Ypok-uccienoBaHue "HabGnroneuue
3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
59 I'poMkOCTH  3Byka M BBICOTA  TOHA.
AKyCTHYECKHI pe30HaHC
53 Ypok-koHpepeHIus "VapTpa3Byk u bubnnoreka [JOK
uH(pa3ByK B IpUpOJIEe U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[TonaroroBka K KOHTPOJIBHOU paboTe MO TeMe
" bubnuotexa [JOK
54 3aKOHBI COXpaHEHHUS. Mexanuueckue
" https://m.edsoo.ru/ff0b25f0
KoJie0aHusl U BOJHBI
KontponbHast pabora mo Teme "3aKoHBI
55 coxpaHeHus. MexaHuueckue KojeOaHUsA U
BOJIHBI"
56 DIIeKTPOMarHuTHOE oJie. bubnmoreka [JOK
DJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 2JIEKTPOMATrHUTHBIX BOJIH
VYpoxk-koH(pepeHus "Ikamna
bu6mmoreka [IOK
58 SJIEKTPOMArHUTHBIX BOJIH. lcnons3oBaHue

SJICKTPOMArHuTHBIX BOJIH JJI COTOBOM CBS3H"
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VYpok-uccinenopanue "M3ydeHue CBOWCTB

59 AJIEKTpOMa 0 c OMOIIIBIO bubmorexa HOK
JIEKTPOMarHUTHBIX  BOJIH MTOMOIIh
P " https://m.edsoo.ru/ff0b2c6c
MoOuIBHOTO TenedoHa
60 Pemenue 3amau Ha onpeaeneHUe 4acTOThHI U
JUTMHBI 3JIEKTPOMarHUTHOMN BOJIHBI
61 DeKTpOMarHuTHas pupoa CBeTa. bubnmoreka [JOK
CxopocTtb cBeTa. BomHOBBIE CBOWICTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku CBETA. [IpamonnneiHoe
bubmuorexa [JOK
62 pacripoctpanenue cera. 3atMmenust CoyiHIIa U
https://m.edsoo.ru/ff0b3658
JIyHbl
3akoH OTpaxkeHHs cBeTa. 3epkana. Pemienue
bubmuorexa [JOK
63 3a/lad Ha TMPUMEHEHUE 3aKOHA OTPAKEHUS
https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomnenue cBera. 3aKOH MPEIOMIICHUS bubnuorexa [JOK
CBETa https://m.edsoo.ru/ff0b3aea
[TomHOE BHYTpEHHEE OTpPaKEHHUE CBETA.
bu6mmoreka [IOK
65 Hcnonp30BaHre  MOJHOTO  BHYTPEHHETO
https://m.edsoo.ru/ff0b3c5c¢
OTpa)KEHHUS B ONITUYECKUX CBETOBOAAX
JlaboparopHas  pabora  "HccrnenoBanwue
66 3aBUCUMOCTH yTJa TMPEJIOMJICHUS CBETOBOTO
Jdy4ya OT yIJIa MaJeHusl Ha rpaHule "BO3oyX-
crexso""
VYpok-koHpepeHuus "Hcnonp3oBanue
67 IIOJIHOTO BHYTPEHHETO OTPAKEHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBA3B"
bubnmoreka [JOK
68 JIunzel. OnTHyeckas cuiia JIMH3bI 1

https://m.edsoo.ru/ff0b3f2¢
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bu6mmoreka [IOK

69 [Toctpoenne n3obpakeHu B IMH3aX
https://m.edsoo.ru/ff0b444a
JlaGopatopHas abota "Onpenenenue
70 ok E)Horz aCCT0$II)HI/I$I u onmqecI:)Koﬁ CHJTBI bubmmorexa [TOK
Y 13 " https://m.edsoo.ru/ff0b4206
coOMparoIIel JTUH3bI
71 Ypok-koHpepeniusa "OnTudeckue JTUH30BBIC bubnnoreka [HOK
npuoopsI" https://m.edsoo.ru/ff0c0a7e
b K
72 ['ma3 kak ontuyeckas cucreMa. 3peHue nomorexa 110
https://m.edsoo.ru/ff0b4684
7 Ypok-konpepenmus "Jledekrsr 3penus. Kak
COXpaHUTH 3peHue"
Paznoxenue 6enoro csera B crekTp. ONbITHI
bu6mmoreka [IOK
74 Herotona. CrnoxeHue crieKTpajbHbIX 1[BETOB.
https://m.edsoo.ru/ff0cOf4c
Hucnepcus cBeta
JlaGopatopnast ~ pabora  "OnmeITBl  TIO
75 pa3lioKEHUI0 Oeloro CBeTa B CHEKTP H bubnmnoreka [JOK
BOCIIPUATHIO IBeTa IMPEIMETOB IpH HUX https://m.edsoo.ru/ff0cOe2a
HaOJII0/IEHUU Yepe3 1IBETOBbIE GUILTPHI"
Vpok-npaktukym  "BonHOBBIE  CBOICTBa
76 cBeTa: jucnepcus, uHTepdepeHIMs U
nudpakius"
77 OmneiTel Pesepdopna u mnaHerapHasi MOJeNb bubnmoreka [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens atoma bopa
79 Hcnyckanue U NOTJIOLIEHHE CBETAa aTOMOM. bubmuoreka [IOK
KBantbl. JInHEYaThie CIEKTPHI https://m.edsoo.ru/ff0c144c
20 Ypok-npaktukym "HaOmrogeHue CrexkTpoB bubnuorexa [JOK
UCIIyCKaHUs" https://m.edsoo.ru/ff0c1550
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bu6mmoreka [IOK

81 PaHoaKIHBHOCTS H €€ BUAL https://m.edsoo.ru/ff0c1672

%) Crpoenue aromHoro sapa. Hykimonnas bubnnoreka [HOK
MO/JIEIIb https://m.edsoo.ru/ff0c18ac

83 PanunoaktuBHbIe npeBpareHus. M30Tomns bubmmnorexa [IOK

https://m.edsoo.ru/ff0clal4

%4 Pemenne 3amau mo teme: "PagmoakTuBHBIE bubnmuorexa [JOK
npeBpalieHus"” https://m.edsoo.ru/ff0c1b4a

85 Ilepuon nonypacnana

26 Ypok-koH(pepeHIus "PanuoakTuBHBIC bubnnoreka [JOK
U3JIy4CHUS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

27 Snepuble peakuuu. 3aKOHBI COXpaHEHUs bubnuorexa [JOK
3apsAI0BOTO U MACCOBOTO YMCE https://m.edsoo.ru/ff0c1¢c58

28 OHeprus cBsA3M aTOMHbIX sajiep. CBsi3b Macchl bubnnorexa [HJOK
Y DHEPIuu https://m.edsoo.ru/ff0cld7a

89 Pemenue 3anau no teme "Anepusie peakuun”

90 Peakuum cuHTE3a M geneHus  sAep. bubnuoreka [JOK
Ncrounnku sHeprun ConHLA U 3BE3] https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenus "AnepHas sHEpreTuxa.

91 JleficTBHsSL paJMOAaKTHBHBIX H3JIy4YEeHUH Ha
JKUBbIE OpraHU3MbI"

[TonroroBka K KOHTPOJIBHOU paboTe Mo TeMe

9 "DJIeKTPOMarHUTHOE oJie. bubnmoreka [JOK
DJIEKTPOMAarHuTHbIE  BOJHBI.  KBaHTOBbIE https://m.edsoo.ru/ff0c223e
sABIEHUS"

93 Kontponbhas pabota o TeMe
"DJIEKTPOMarHUTHOE noJe.
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:‘)J'IeKTpOMaFHI/ITHI)IC BOJIHBI. KBanToBBIE

siBiCHUS"

94 [ToBTOpenue, o0606menue. JlaGopaTopHbie | 1 bubnmoreka [JOK
paboTsl o Kypcey "B3aumoneiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenwue, o0o01eHue. Pemenue

95 ACUYETHBIX M KAaYECTBEHHBIX 3a/1a4 MO TEME 1 bubmmorexa [IOK
E) " A https://m.edsoo.ru/ff0c2572

TerutoBbie MpoLecchl
[ToBTOpeHwue, o0o01eHue. Pemenne
bubmuorexa [JOK
96 pacyYeTHBIX W KAaYECTBEHHBIX 3a7a4 MO TEeME 1
N https://m.edsoo.ru/ff0c2a22
"KII/] TermoBeIx aBuraTeaei"
[ToBTOpEHHE, 0000111EeHUE. Pemenue
bubmuorexa [JOK
97 pacueTHBIX M KAa4eCTBEHHBIX 3aJady MO TeMe 1
https://m.edsoo.ru/ff0c2b30
"KIIJ] anexkrpoycTtaHOBOK"

08 [ToBTOpenue, o0606menue. JlabopaTopHbie 1 1 bubnuorexa [JOK
paboTsl o kypcy "CBeToBbie IBICHHS" https://m.edsoo.ru/ff0c2¢c52

99 [ToBTOpenue, 0606meHune. Pabora ¢ Tekctamu | bubnuoreka [IOK
1o TeMe "3aKOHbI COXPAHEHUS B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a

100 [ToBTOpenue, o6061menue. Pabota ¢ Tekctamu 1 bubnuoreka [IOK
no TeMe "Konebanus v BoiHbI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o6061menue. Pabota ¢ Tekctamu 1 bubmmoreka [IOK
o teme "CBeToBbIE SBICHUS" https://m.edsoo.ru/ff0c3044

102 [ToBTOpenwue, 0600meHue. Pabora ¢ Tekctamu |
o teme "KBanToBas u simepHas ¢puzuka”

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 27
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ITPOBEPSIEMBIE IPEJMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OFPA30OBAHUS

7 KJIACC

Kox
NpoBepPsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

1.1

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATHUA

1.2

1.3

pasiinvdaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOG SBJICHUC

pacrio3HaBaTh NPOSIBIEHUE H3YUYEHHBIX (U3UUECKUX SBICHUH B
OKpY’KaloIIeM MHUpE, B TOM YHcie (GU3NIECKUE SIBICHHUS B IPUPOJE,
IIPU 3TOM NEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B yueOHYI0, BBIACTATD

CYILECTBEHHbIE CBOMCTBA (IPU3HAKN) PUINUECKUX SBICHUIN

1.4

ONMCHIBATh M3yUEHHBIE CBOICTBa Tel M (puU3MUECKUE SIBICHUS,
UCTONb3yd (U3NUYECKHe BETUYMHBI, NPU ONHMCAHUM TPABUIBHO
TpPakTOBaTh (U3UYECKUH CMBICI MCIOIb3YEMbIX BEIMYMH, WX
00O3HaYeHUsT M eIUWHHUIBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GopMyIbl, CBS3bIBAIOIIME JIaHHYI (PU3UYECKYH0 BEIMYHMHY C
JPYTUMH BEJTMUYMHAMM, CTPOUTH IpaUKH N3yUEHHBIX 3aBUCUMOCTEH

(bU3UYECKUX BEITHMYUH

1.5

XapaKTCPU30BaTh CBOMCTBa TECII, (I)I/ISI/I‘ICCKI/IG SAIBJICHUA U IMPOLICCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IPU O3TOM JdaBaTb CJIOBCCHYIO
q)OpMYJ'II/IpOBKy 3aKOHa MW 3alnucChIiBaTb €10 MaTCMaTH4YCCKOC

BBIPA)KCHHE

1.6

OOBSACHATH (PU3UYECKHE SBJIEHUS, POLIECCHl U CBOWCTBA Tell, B TOM
4yluclie M B KOHTEKCTE CHUTyalull MpakTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBIABIATb NPUUYUHHO-CIECACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHHe M3 | — 2 JIorM4eckux IaroB ¢ omopoil Ha 1 — 2
U3YYEHHBIX CBOMCTBAa (M3UYECKUX SBICHHUH, (U3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTU
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1.7

pemaTth pacu€THbie 3a1aud B 1 — 2 nelcTBUS, UCTIONb3Ys 3aKOHBI U
(dbopMynbl, cBsi3bIBatolUME (DU3MUECKHE BEJIMYUHBI: HAa OCHOBE
aHajM3a yCJIOBMS  3aJadd  3alMuChIBaThb  KpPaTKoe  YCIIOBHE,
MOJICTaBIATh (U3NYECKUE BEIMYMHBI B (OPMYJBl U TMPOBOIUTH
pacuéTel, HAXOAWTh CIPABOYHBIC JaHHBIC, HEOOXOJUMBIC IS
peuieHuss  3aJad, OLEHUBAaTh  PEAMCTUYHOCTh  IOJYYEHHOHN

(hu3HUECKOI BETUIMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELIUTH MPH TTOMOIIH
(¢u3NYeCKUX METOJO0B, B OIMCAaHMM UCCIEIOBaHMUS BBIIENIAThH
IIpOBEpSIEMOE  NIPENIOoJIOKEHHe  (TUIoTesy),  pas3iauyarh U
UHTEPIPETUPOBATh MOJTYy4YEHHBI pe3ylbTaT, HaXOAUTb OMIMOKU B

XO0J¢€ OIlbITa, ACJaTh BBIBOJBLI I10 €TI0 pE3yJjibTaTaM

1.9

1.10

MPOBOJIUTH OTMBITHl 10 HAOMIONEHHUIO (DU3MUYECKUX SIBICHUN WM
¢bu3nueckux  CBOWCTB  Tel:  (OpMyIaHpoBaTh  MPOBEPSIEMbIE
NPENOJIOKEeHNsI, CcOOUpaTh YCTAHOBKY U3  TPEAJIOKECHHOTO

O60py,I[OBaHI/I$I, 3allMChIBATh X0/ OIIbITa U (I)OpMYHI/IpOBaTB BBIBOJbI

BBITNIOJIHATD NPSIMBIE U3MEPEHUS C UCIOJIb30BAaHUEM aHAJIOIOBBIX U
1M(ppoBBIX MPUOOPOB, 3aMUCHIBATh MMOKA3aHUs NMPUOOPOB € YUETOM

3aJJaHHOI aOCOIOTHOM MOTPEIHOCTH U3MEPEHUI

MPOBOJIUTH  HMCCJICIOBAHUE 3aBUCHUMOCTH OJHOM  (HU3HMUECKOI
BEJIMYMHBI OT JPYrOM C MCIIOJIb30BAHUEM MPSIMBIX H3MEPEHHU,
y4acTBOBAaTh B IJIAHUPOBAHMM YYEOHOTO WCCIEIOBAaHHS, COOMpPATh
YCTAHOBKY M BBINOJHATh HM3MEPEHMS, CIEeNys IPEIIOKEHHOMY
mIaHy, (UKCUPOBATh PE3yibTaThl TOJYYCHHOW 3aBUCHMOCTH
(U3MYECKUX BEIUYUH B BUJAE MPEATIOKEHHBIX TaOIUI] U TPapUKOB,

ACJIaTh BBIBOAKI IO PE3yJIbTaTaM UCCIICAOBAaHUA

1.12

1.13

MMPOBOANUTE KOCBCHHBLIC HU3MCEPCHHA Q)HSI/I‘IQCKI/IX BCJIIMYHH, CICOYySA
HPCHHOXCCHHOﬁ HHCTPYKIHU: IIpru  BBIIIOJHCHUU H3MCpCHHI>i
CO6I/IpaTL OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHCIATH 3HAYCHHC

HCKOMOM BEITUUMHEI

coOioaTh MpaBWiia TEXHUKM Oe30macHOCTH mpu pabore ¢

1ab0opaTOPHBIM 000PYIOBAHUEM

1.14

yKa3blBaTh MPHUHIMIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, XapaKTepU30BaThb INPUHLUIBI JEHCTBUS HM3YyYEHHBIX

MpUOOPOB M TEXHUYECKUX YCTPOMCTB C MOMOIIBIO UX OMMCAHUSA,
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1.15

UCTOJNB3ysd 3HAHUS O CBOWCTBAX (DUBMYECKHX SBICHUH W
Heo0XouMble (U3NYECKHUE 3aKOHBI M 3aKOHOMEPHOCTH

IPUBOANUTH THpUMEphl (HAXOOUTh HHPOPMALMIO O IPUMEPAX)
MPAKTUYECKOTO  HCIOJIb30BaHUS  (PM3MUECKUX  3HAHUH B
MIOBCEJTHEBHON KM3HM i1 obOecrieyeHus Oe30MacHOCTH IIpH
oOpamieHun ¢ mnpuOopaMH W TEXHHYECKUMH YCTPOWCTBAMH,
COXpaHEHHs 370pPOBbS U COOJIOACHHUS HOPM SKOJIOTMYECKOIO

MOBEJICHUS B OKPYKAIOLLIEH cpeie

1.16

OCYIIECTBIISITH OTOOP MCTOYHUKOB MH(POpPMaLuu B ceTH VIHTEpHET B
COOTBETCTBUM C 3a/JlaHHBIM IIOMCKOBBIM 3al[pOCOM, Ha OCHOBE
UMEIOIUXCA 3HAHUN U MyTEM CpPaBHEHMS Pa3IMYHbIX MCTOYHUKOB
BBIIENATh MH(POPMALIMIO, KOTOpasi SBJISIETCS MPOTUBOPEUYUBOIN WM

MOXET OBITh HEZOCTOBEPHOI

1.17

HCIIOJIb30BaTh pu BBIIIOJIHCHU U y4eOHBIX 3a1aHUI
HAYYHOIOIYJIAPHYIO — JIUTEpaTypy  (PU3MYECKOr0  COJEpKaHMs,
CIIpaBOYHBIE MaTEpHaNbl, pecypcbl ceTh VHTepHeT, BiaxeTh
puéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus

“H(pOpMAIIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

CO03/1aBaTh COOCTBEHHBIE KPATKHE MMCbMEHHBIE M YCTHBIE COOOIIICHHS
Ha OCHOBe 2 — 3 WUCTOYHUKOB HHPOpMaUU (PU3HUECKOTO
COJIep>KaHusl, B TOM YHCIIe MyOIWYHO JIeNaTh KpaTkKue COOOIIEeHUs O
pe3yabpTaTax MPOEKTOB WM Yy4eOHBIX HCCIEAOBAaHUM, MPU STOM
IPAaMOTHO HCIIOJIb30BaTh W3yUYEHHBIN MOHATUHHBIN ammapar Kypca

(U3HKH, COPOBOKIAThH BHICTYIIJICHUE MPE3eHTaIUei

1.19

NpU  BBINOJIHEHUU  y4YeOHBIX MPOEKTOB M  HCCIEI0BaHUI
pacripenienath O00S3aHHOCTM B TpyNne B COOTBETCTBUU C
MOCTAaBJIEHHBIMU 3aJ]auaMH, CJEAUTh 3a BBINOJIHEHWEM ILJIaHa
NeWCcTBUHM, aJeKBaTHO OLEHUBaTb COOCTBEHHBIM BKJIaJA B
JeSITeNIbHOCTD TpyIIIbL, BBICTpanuBaTh KOMMYHHKaTHBHOE

B3aHMO,Z[ef/'ICTBHe, YUUTBIBASI MHCHUC OKPYIKAIOMIUX

8 KVIACC
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Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
NpoBepPsIEeMOro .

o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yjabTara

1.1 HUCIIOIF30BATh NOHATUA

12 pasiiniaTth ABJICHHA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha
OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAHHOC (bHSI/I‘ICCKOG SABJICHUC

pacrio3HaBaTh NPOSIBICHUE H3YUEHHBIX (HU3UUECKUX SBICHUH B
13 OKpY’KaloIIeM MHUpE, B TOM 4Hcie GU3NIECKUe SIBICHHUS B IPUPOJE,
MIPH 3TOM IIEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B y4eOHYIO, BBICTIATH

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PUINUECKUX SIBICHUI

OINMCHIBaTh M3YYECHHbIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCTONB3yd (pU3MUYECKHe BENUYMHBI, NpPU OMHMCAHUH TPABUILHO
TPakTOBaTb  (U3WYECKUH  CMBICI  HCHOJb3YEMBIX  BEIMYUH,
1.4 0003HAaYEHUsI W EOUHMUIBI (PU3NYECKUX BEIMYUH, HAXOJUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYI (U3UYECKYH0 BEIMYHMHY C
JIPYTUMH BEITMYMHAMH, CTPOUTH Tpa(UKK N3yUEeHHBIX 3aBUCUMOCTEH

(I)I/I3I/ILIGCKI/IX BCINYHNH

XapaKTCPU30BaTh CBOMCTBa TCII, (I)I/I3I/I‘{eCKI/Ie SIBJICHUA U ITPOLICCCHI,
15 HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IPU OSTOM JaBaTb CJIOBCCHYIO
(I)OpMan/IpOBKy 3aKOHa MW 3alucCbIBaTb €10 MaTCMaTHYCCKOC

BBIPA)KCHHE

OOBACHATH (PU3UYECKHE MTPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyallud MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
1.6 BBISIBIIATh TPUYHMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE W3
1 — 2 noru4eckux maroB ¢ MOMoIbl0 1 — 2 M3y4eHHBIX CBOMCTBA

(bu3NUecKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemarb pacy€THbIe 3aa4 B 2 — 3 NENCTBUS, UCHOJIb3YS 3aKOHBI 1
¢dbopMynbl, CBs3bIBaOIIME (U3UUYECKHUE BEIWYMHBI: Ha OCHOBE
aHaJM3a yCJIOBHS 33Ja4M 3alMCHIBATH KPATKOE YCIOBHE, BBISBIATH
1.7 HE/OCTATOK JAHHBIX JUIS pelIeHHs 3a/aud, BBIOUpATh 3aKOHBI U
(dhopMyIbl, HEOOXOIUMBIE AJisi €€ pellleHus, MPOBOJUTH Pacu€Thl U
CpaBHUBATh TNOJYYCHHOE 3HAueHHE (U3NYECKON BEIMYMHBI C

HU3BCCTHBIMH JaHHBIMU

L8 pacrio3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PELIUTh MPH MOMOLIH
(Gu3NYeCKUX METO/IOB, MCIIOJb3ysl OIMCAHHE HCCIICIO0BaHMS,
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1.9

BBLACIATH IPOBCPACMOC IMPECAIIOJIOKCHNUEC, OUCHUBATL NPABUJIBHOCTDH

nopsAAKa IpoOBEACHHUA UCCIICAOBAaHUA, ACJIAaTh BHIBO/IbL

MPOBOJIUTH OTBITHl 10 HAOMIONCHUIO (DU3MUYECKUX SIBICHUN WIIH
(¢u3nueckux  CBOWCTB  Tel:  (OpPMyIHpOBaTH  MPOBEPSIEMBIE
MPEINOJIOKEeHUsI, COOUpaTh YCTAHOBKY U3  MPEAJIOKESHHOTO

000pyI0BaHUS, ONKMCHIBATH XOJ] OIbITA U (POPMYITHPOBATH BHIBOBI

1.10

BBIIIOJHATL MNPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUECM aHAJIOTI'OBBIX
npubOpoB M JAaTYMKOB (U3MUECKUX BEIUYMH, CPaBHUBATH
pe3ysbTaThl M3MEpPEHUH ¢ yd€ToM 3aJaHHOW  aOCONFOTHOU

IOIrpCIIHOCTHU

IPOBOJUTh MCCIEJOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYUHBl OT JPYrol C HCIOJIb30BAHUEM IIPSAMBIX H3MEPECHMIA:
IUTAHUPOBATh HCCIEIOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpeHus, cieays MpeJIOKEHHOMY IUIaHy, (PUKCHpOBaTh
pe3yJIbTaThl NOJTYYEHHON 3aBUCUMOCTHU B BUJI€ TaOJIUL U rpaUKoOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHWA

1.12

NPOBOJUTh  KOCBEHHbIE  M3MepeHHs  (U3NYECKUX  BEIUYMH:
IUIAaHUPOBaTh ~ WM3MEpPEHHus,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJ€Ays IPEUIOKEHHON HWHCTPYKLUUU, U BBIYUCIIATH

3HAa4YCHUEC BCIINYHNHBI

1.13

1.14

coOnrofaTh MpaBuUia TEXHUKM Oe€30MacHOCTH Ipu  pabdoTe cC

1a00paTOpPHBIM 000pyI0BaHHEM

XapaKkTepu30BaTh MPHUHLUIBI JACUCTBUS M3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OINOPOW HAa MX OINHCAHMS, HCIOJIBb3Ys
3HaHUS O CBOMCTBaX (DU3MYECKHX SIBICHMH U HEO0OXOAUMBIE

(u3nueckre 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTb MPOCTHIC TCXHUYCCKHEC yCTpOI\/’ICTBa U U3MCPUTCIIbHBIC
HpI/I60pBI o CXeMaM U CXEMAaTUIHBIM PUCYHKAM, COCTABJIAITHL CXCMbI
OJICKTPHUICCKUX ueneﬁ C MOCICAOBATCIbHBIM W MHapaJlICIbHBIM
COCAUHCHHUECM 3JICMCHTOB, pasjindasd YCJIIOBHBIC 0003HaYCHHS

OJICMCHTOB JJICKTPUUYCCKUX ueneﬁ

1.16

MPUBOAUTE TPUMEPHl (HAXOIUTh HMHQPOPMAIMIO O TPUMEPAX)
MMPAaKTUYICCKOTO HUCITIOJIB30BaHUA (I)I/ISI/I‘-IGCKI/IX 3HAHUHU B
MOBCETHEBHOW KW3HM i1 oOecrieueHUuss O€30MacHOCTH TIPH

oOpameHun ¢ TpubopaMHd UM TEXHHYECKUMH YCTPOHCTBaMH,
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1.17

COXpPaHCHUA 3J0pPOBbA U CO6JIIOI[CHI/ISI HOPM 3KOJOTIMYCCKOro

MIOBE/ICHUS B OKpY XKaloLIe cpene

OCYILLECTBIIATh HNOUCK HMH(pOpMAIMM (PU3HMUECKOrO COAEpKaHHUsS B
cetu IHTEpHET, HA OCHOBE UMEIOINXCS 3HAHUM U ITyTEM CPaBHEHUS
JIONOJIHUTEIbHBIX MCTOYHUKOB BBIIEIATh MH(POPMALHUIO, KOTOpas

SBIISICTCS IPOTHBOPEYNBON MIIM MOXKET OBITh HEIOCTOBEPHOI

1.18

WCIIONb30BaTh MPU BBIOJHEHUH Y4Ye€OHBIX 3aJaHUA HaAy4dHO-
MOMYJISIPHYIO JINTEPATypy (PU3NYECKOTO COJAEP)KaHHUS, CIPaBOUYHbBIE
Marepuaibl, pecypchl cetu MHTepHeT; BiageTh npuéMamu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

9 KVIACC

CO3/1aBaTh COOCTBCHHBIE TMCHbMCHHBIE U  KpaTKHUE YyCTHBIC
cooOmieHus, 0000mas uHPOpPMAIUIO U3 HECKOJBKUX HCTOYHUKOB
(U3HUYECKOTO COJICpKAHUS, B TOM YHCJIC ITyOJMYHO IMPEICTABIATH
pe3yNbTaThl MPOSKTHOM MM UCCIIEIOBATEILCKOM NeATeNbHOCTH, TIPU
9TOM TPaMOTHO MCIOJB30BATh W3YyYECHHBIM IOHATUWHBIN amnmapar

Kypca (I)I/I3I/IKI/I, COIIPOBOXKAATH BBICTYIIJICHUC npe3eHTauHeI71

IIPpH BBIITIOJIHCHUHA y‘Ie6HI>IX IMPOCKTOB U I/ICCJ'IG,I[OBaHI/II\/'I (1)I/ISI/III€CKI/IX
IIpOLECCOB paACIIPEACIIATH 0053aHHOCTHU B Irpynre B COOTBETCTBUU C
IIOCTAaBJICHHBIMU 3ajgadyaMH, CJICOAUTH 3a BbIIIOJHCHUCM IIJIaHa
I[eﬁCTBHﬁ 151 KOPPECKTUPOBATH €ro, AaICKBATHO OLICHUBATb
COOCTBEHHBIN BKJIaa B JACATCIBHOCTHL TIPYIIIbI, BBICTPAHNBATH
KOMMYHHKATHUBHOC B3aHMOHeﬁCTBHe, MMPOSABJIAA T'OTOBHOCTH

paspeniaTh KOH()IUKTHI

Kon
NpoBePsieMoOro
pe3yjabTarta

1.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

HCIIOJIb30BATh U3YUCHHBIC TOHATUSA

1.2

pas3iiniaTh ABJICHHA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBE OIIBITOB, JJEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBJICHHE
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1.3

1.4

1.5

pacro3HaBaTh NPOSIBICHUE HW3YUYEHHBIX (U3UYECKUX SBICHUN B
OKpY’KarolleM MHpe, B TOM uucie Gu3nYecKue SBJICHUsI B IPUPO/IE,
MIPU 3TOM HEPEBOJUTH MPAKTHUECKYIO 33/1a4y B yueOHYI0, BBICTATh

CYILECTBEHHBIE CBOMCTBA (PU3HAKHU) (PU3NUECKUX SIBICHUI

OINMCHIBaTh M3YYEHHbIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUA,
UCTONB3Yyd (pU3MUYECKHe BENUYMHBI, NpPU OMHMCAHUH TPABHILHO
TPakTOBaTb  (U3WYECKUH  CMBICI  HCHOJb3YEMBIX  BEIMYUH,
00O3HaYeHUs ¥ eIWHHUIBI (U3NYECKUX BEIWYHH, HAXOAUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYI (HU3UYECKYI0 BEIMYHMHY C
JIPYTUMH BEJTMYMHAMH, CTPOUTH TpaUKK N3yUEeHHBIX 3aBUCUMOCTEH

(1)I/I3I/I‘IGCKI/IX BCINYHNH

XapaKTCPpHU30BaTb CBOICTBa TCII, (I)I/I?»I/I‘ICCKI/IS SABJICHUA W IIPOLCCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IIPU OSTOM JAaBaTb CJIOBCCHYIO
(1)0pMYJ'II/IpOBKy 3dKOHa MW 3allUChIBAThb C€ro MAaTrcMaTHU4YCCKOC

BBIPA)KCHHE

1.6

OOBACHATH (PU3UYECKHE MTPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyalluid MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJIATh IPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JOTrMYeCcKUX LIAroB C MOMOIIbIO 2 — 3 M3y4YEHHBIX CBOMCTBA

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

1.8

pemate pacuéTHble 3a7adu (omuparonifecss Ha cucteMy u3 2 — 3
ypaBHEHHUI), WCIONB3Ysl 3aKOHBI M (OPMYJIBI, CBSI3BIBAIOIINE
(¢u3nuecKkue BENMYUHBI: HA OCHOBE aHalHM3a YCJIOBHUS 3a/ladyd
3aMUCBhIBaTh KPAaTKOE YCJIOBHE, BBIIBIATH HEIOCTAIONIUE WIIH
M30BITOYHBIE TaHHBIC, BRIOUPATH 3aKOHBI U POPMYITBI, HEOOXOIMMBIE
JUTSL PEIICHUs], POBOJANTHh PACU€Thl M OLICHUBATh PEATMCTUYHOCTH

TOJIYUCHHOTO 3HAUCHUSA (I)H3I/ITICCKOI>'I BCIIMYHHBI

pacCrio3HaBaTb HpO6HeMLI, KOTOPBIC MOKHO PCHINTL MPU IMMOMOIIA
(bHSH‘IeCKI/IX MECTOI0B, UCIIOJIB3YS OIMMCAHUEC UCCIICA0BAHUA, BBIACIIATD
MPOBCPACMOC TIPCAIIOJIIOKCHUE, OLCHUBATHL IIPABUIIBHOCTH IIOpPSAAKaA
IIPOBCACHHA HCCICAOBAaHWA, [OCJIIAaThb BBIBOABLI, HWHTCPIPETUPOBATH

pe3ynbTaThl HAOIOICHHI U OTIHITOB

1.9

INpOBOAWUTL OIBITHEI 10 HaGJHO,Z[eHI/IIO q)HSI/I‘IeCKI/IX SIBJICHUN WIIN

(bu3MYECKUX CBOMCTB Tell: CAMOCTOATEIBHO COOMPATh YCTAHOBKY M3
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1.10

n30BITOYHOTO Habopa 0O0OPYAOBaHMS, OMUCHIBATH XOJ OIBITA U €T0

pe3ynbTathl, GOPMYIHPOBATH BHIBOIBI

MPOBOJIUTh TIPU HEOOXOIUMOCTH CEPHI0 TPSMBIX H3MEPEHU,
OTIpeNieNisAs cpelHee 3HAueHUEe H3MepseMOol BeTHYuHBI ((OKyCcHOE
paccTositHue coOuparomel JuH3bl), 000CHOBBIBATh BHIOOP crocoda

M3MepeHus (M3MEpUTEITHHOTO TPHOOpa)

MIPOBOJIUTH UCCIIEIOBAaHHE 3aBUCHMOCTEH (PU3MUECKUX BEIUYMH C
UCIOJIb30BAHUEM MPSAMBIX U3MEPEHUI: IUIAaHUPOBATh UCCIIEOBAaHUE,
CaMOCTOSITENIbHO COOMpPAaTh YCTaHOBKY, (DMKCHpPOBATh PE3ybTaThl
MOJyYEHHOH 3aBHCHMOCTH (M3UYECKUX BEIMYUH B BUJE TaOIUIM

Fpaq)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCIICAOBAHMA

1.12

1.13

1.14

MPOBOJUTh  KOCBEHHBIE  M3MEpEHUsT (DU3UYECKUX  BEIUYHH:
IUIAHUPOBaTh ~ U3MEpPEHUs,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBINOJHATh HW3MEPEHUSA, CIEAyS MPEII0KEHHON
WHCTPYKUMHU, BBIYKCIATH 3HAYECHUE BEJIMYMHBI U AHAIU3UPOBATH
MOJyYEHHBbIE pe3yJIbTaThl € Y4YE€TOM 3aJaHHOM TOTPEIIHOCTH

U3MEPEHUN

coOnrofaTh MpaBuUia TEXHUKM Oe30MacHOCTH Ipu pabdoTe cC

1a00paTOpPHBIM 000py10BaHHEM

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YUYCHHBIX (PU3NYECKUX MOJAETEH:
MaTepualbHas TOYKa, AaOCOIIOTHO TBEPAOE TENO, TOYEHHBIH
UCTOYHUK CBETa, Jyd4, TOHKas JHMH3a, MJaHeTapHas MOJENb aroma,

HYKJIOHHas MOACJIb aTOMHOTI'O AApa

1.15

1.16

XapaKkTepu30BaTh MNPUHIUIBI JEHCTBUS H3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa MX OINMCAHMS, HCIOJIb3Ys
3HaHHUA O CBOWCTBAaX (U3MUECKUX SBIEHUH U HEOOXOAUMBIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

HCIIONB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  M3MEPHUTENbHBIX  HpUOOPOB U
TEXHOJIOTUYECKUX MPOIECCOB MPH PEIIEHUH YUeOHO-IPAKTUYECKUX
3aJa4, ONTUYECKHUE CXEMBI JIJIsl IOCTPOEHUS N300pakeHUH B IIIOCKOM

3epKasie ¥ coouparomeii TmH3e

1.17

NPUBOANTH TPUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
IPAKTUYECKOIO  MCIOJIB30BaHUS  (PU3MUYECKUX  3HAHUM B

MOBCETHEBHOM KM3HU Uil oOecrieyeHus: Oe30MacHOCTH  IpH
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oOpameHuu ¢ TpubopaMHd M TEXHUYECKUMH YCTPOHCTBaMH,
COXPAaHEHHUS 3[0POBbS M COOJIOACHHS HOPM DKOJIOTUYECKOTO

MOBEJICHUS B OKPY’KAIOLIEH cpeae

1.18

OCYIIECTBIISITh MOUCK HMH(pOpMammu (U3NYECKOTO COJEPKaHUS B
cetu VIHTEpHET, CaMOCTOSATENBHO (HOPMYIUPYs TOUCKOBBIN 3ampoc,
HaXxOOUTh IyTH ONPEACICHUS JIOCTOBEPHOCTH  IOITYYCHHOUN
nHpOpMAIIMA Ha OCHOBE MUMEIOIIUXCS 3HAHUH U JIOTIOJIHUTEIBHBIX

HCTOYHHUKOB

1.19

WCIIONBb30BaTh TIPH BBHINIOJIHEHMHM Y4YE€OHBIX 3aJaHUNd HAy4dHO-
MOMYJISIPHYIO JINTEPATypy (PU3NYECKOTO COJEPIKaHUS, CIPAaBOUYHBIE
Marepuaibl, pecypchl cetu MHTepHeT; BiageTh npuéMamu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOIICHUs Ha
OCHOBE HH(pOpPMAllMU M3 HECKOJBKMX HMCTOYHHKOB (DU3UYECKOTIO
coJiepKaHusl, MMyOJIMYHO MPEJICTABIATh PE3yJIbTaThl IPOEKTHON MU
HCCIIEIOBATENbCKOM  JI€ATENbHOCTH, IPH  3TOM  I'PaMOTHO
WCIIONBb30BAaTh W3YYEHHBIM ITOHATUHHBIM ammapar Hu3y4aemMoro
pa3znena (U3MKA U COMPOBOXKJIATh BBICTYIIJICHHE IpE3eHTALUEH C

y4€TOM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB

1.21

MIPH BBIMOJTHEHUN YY€OHBIX TPOEKTOB U UCCIIEIOBAHUHN (HU3HUECKUX
MIPOLIECCOB paclpeAesiTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
IOCTABJICHHBIMU 3a/Ja4aMH, CIEAWTh 3a BBINOJHEHUEM IIJIaHA
JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OILICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATEIBHOCTh TPYIIIbI, BHICTPAUBATh
KOMMYHUKAaTUBHOE  B3aMMOJICUCTBUE, MPOSBISAS  T'OTOBHOCTh

pazpemats KOHQIUKTHI

67
MBOY NMMO CO «COLL Ne 16»



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA

®uszvka — Hayka O mpupoxae. SBiueHus NPUPOIBI.
dusnyeckue SABICHMS: MEXAHUYECKHE, TEIIOBBIE,

QJICKTPHUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

Odusnyeckue BenMuuHbL. M3MmepeHue (¢uznuecKux
BenmuunH. ®usnyeckue mnpubopsl. Ilorpemuocts

u3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL

INEPBOHAYAJIBHBLIE CBEJJEHN A O CTPOEHNU BEILIECTBA

EcrecTBeHHOHAYYHBII METOJ| MO3HAHUSA: HAOIIOICHUE,
IIOCTaHOBKA HAYYHOI'0 BOIIPOCA, BBIABUKEHUE TUIIOTES,
SKCIIEPUMEHT M0 MPOBEpPKE THUIOTE3, OOBICHEHUE

Ha6n}oz[aeMoro SABJICHUA
Omnucanue (I)I/I3I/I‘leCKI/IX SIBIICHUI C IOMOIIBIO0 MOAETIEH

[IpakTuueckue padbOTHI:

N3mepenue paccTosHUMN.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Omnpenenenne pasMepoB MajbIX TEJ.

N3mepenune temnepatypsl OpHU MOMOIIN KUIKOCTHOTO

TCPMOMCETPA U JaTYUKA TEMIICPATYPhbI

CrpoeHue BemecTBa: aTOMbl M MOJIEKYJIbI, UX Pa3MephI.
OnbIThl, JOKa3bIBAIOIIME JHCKPETHOE  CTPOEHUE
BeIlleCTBA

JIBrxkenue yactul, BeniecTBa. CBsI3b  CKOPOCTH
JIBDKEHUS 4YacTUI[ C TemIepaTrypoil. bpoyHoBckoe

nBkeHue, iuddysus

7 KJIACC
Kon Kon
pasaena JIEMEHTA
1.1
1.2
1 1.3
1.4
1.5
2.1
2
2.2
2.3

B3aumopeicTBie 4acTULl BEIIECTBA: IPUTSIKEHUE U

OTTAJIKUBAHHUC

68

MBOY NMMO CO «COLL Ne 16»



AFpeI‘aTHBIe COCTOSAHUA BCIICCTBA: CTPOCHUC TIa30B,

KUAKOCTeH U TBEPABIX (KPUCTAIMYECKHX) Tell.

24 B3anMocBsI3p MEKIy CBOWCTBAMH BELIECTB B Pa3HbBIX
arperaTHbpIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM
CTpPOEHUEM

2.5 OCOOEHHOCTH arperaTHbIX COCTOSIHUIM BOJIBI
[IpakTuueckue padbOTHI:
Onenka JAuameTrpa aromMa METOAOM psiioB  (c
HCroJib30BaHueM (Gotorpaduii).

2.6 OnpITel MO HAOMIOJEHUIO TEIJIOBOTO PACIIUPEHHS

ra3oB.
OnEBITH 110 O6H8py>KeHI/IIO HeﬁCTBHH CHII

MOJIEKYJIAPHOTO TIPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

11 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE u
' HEpaBHOMEPHOE JIBH)KEHUE
19 Ckopoctb. CpenHsis CKOpPOCTb NpPU HEPABHOMEPHOM
' JBUKEHUM. Pacd€r myTH 1 BpeMEHM BUKEHUS
SIBnenue nHepuuu. 3aKOH MHEepUUHU. B3anMonelictBue
33 TeJ KaK MPUYMHA U3MEHEHUsI CKOPOCTU JIBUKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
14 IInotHocts  BemectBa.  CBA3b  IUIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B €IMHMIIE 00BEMA BEIleCTBA
3.5 Cwita Kak XapakTepHUCTHKA B3aUMOICHCTBUS TeEIl
3.6 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuisl ¢
. MTOMOLIBIO JUHAMOMETPA
37 SIBnenue TaroreHus u cuia Tsxkectu. Cuia TSKECTH Ha
' Ipyrux mianerax. Bec tena. Hesecomocts
" Cuna tpenus. TpeHue CKOIBXKEHUS U TPEHHE IOKOS.
. Tpenue B IpUpoe U TEXHUKE
19 Ciio)keHHWe CuJl, HalpaBJICHHBIX IO OJHOM MPSMOM.
' PaBHOpelicTBYIOIIAsA CHIT
3.10 [IpakTuyeckue pabOTHI:
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3.11

3.12

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

OnpeneneHne CKOPOCTH PaBHOMEPHOIO JBUKECHHS
(wapuka B OKHIKOCTH, MOJEIU 3JIEKTPHUUECKOTO
aBTOMOOWJIT W Tak pjanee). OmnpeneneHue cpemHei
CKOPOCTH CKOJIbXKEHUs Opycka WIM UIapuKa IO
HaKJIOHHOM IulocKocTH. OrmnpezneneHue IUIOTHOCTH
TBEpaoro  texna.  OmbITBL,  JAEMOHCTPUPYIOLIHUE
3aBHCUMOCTH PaCTsHKEHUs (nedopMarvin) npy>KUHBI OT
HNPUIOKEHHON cuibl. ONBITHL, JIEMOHCTPUPYIOLIME
3aBUCHMOCTB CHJIbI TPEHMSI CKOJIbKEHUSI OT Beca TeJla U

XapaKTepa COIMPUKaACArOINXCA HOBCpXHOCTeﬁ

dusnuecKue BICHUS B IIPUPOJIE: IPUMEPBI ABUKEHUS C
Pa3IMYHBIMM CKOPOCTSIMH B )KMUBOM M HEKUBOU ITPUPOJIE,

ILCIZCTBHC CUJIbI TPCHUA B IIPUPOAC U TCXHUKE

TexHuueckue YCTPOﬁCTBaZ JUHAMOMCETP, IMIOAIIHUITHUKHU

Hasnenue TBEpHoro Tena. CrnocoObl YMEHBIICHHUS H
YBEJIMYEHHUS TABICHUS

I[aBJ'IeHI/IC raza. 3aBHCHUMOCTh JaBJICHHUA Ta3a OT

o0BEMa, TeMnepaTypbl

4.3

4.4

4.5

4.6

Hepezl;aqa JaBJICHHUA TBépI[I)IMI/I TCJIaMU, ) XUJKOCTAMHU U

razamu. 3akoH Ilackans. IIlHeBMaTHUeCKHE MaIIMHEI

3aBUCHUMOCTh JaBII€HUSI KHUAKOCTH OT TJIyOHHBI.
IM'uapocraTuyeckuii napajiokc. CooOmraromuecs

COCYbI. FI/I,Z[paBHI/IquKI/IC MEXAaHU3MBbI

Atmocdepa 3emnmum U  arMocepHOE  JaBJICHUE.
[IpyuuHBl CylIecTBOBaHMSI BO3AYLIHONW 00OJIOYKH
3emiu. OmnpIT Toppuyennu. 3aBUCUMOCTh
aTMoc(epHOro JaBi€HHS OT BBICOTHI HaJ YPOBHEM
Mops

Nsmepenne armocdepnoro nasnenus. [Ipubopsr st

M3MEPEHUs: aTMOC(EPHOTO TABICHUS

4.7

JleicTBHE JKUIKOCTH M ra3a Ha IOIPYKEHHOE B HUX
Teno. BrlTankuBaromas (apxumenoBa) cuiia. 3aKOH

Apxumena
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4.8

IInaBanue ten. BoznyxomnnaBanue

4.9

[IpakTuueckue padbOTHI:

HccnenoBanne 3aBUCHMOCTH Beca Telda B BOJE OT
0o0béMa TOrpYyKEHHOW B JKUIKOCTh YacTH Teja.
OrnpeneneHre BBHITATIKUBAIOLIEH CHUJIbI, JEHCTBYIOLICH
Ha Telo, IOrpyxEéHHoe B KuUAKOCTh. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, IEHCTBYIOIIEH
Ha TEIIO B JKUJIKOCTH, OT MacChl Telia. OIBITHI,
JEMOHCTPUPYIOLME 3aBUCUMOCTh  BBITAJIKHUBAOIICH
CHWJIbI, IEHCTBYIOILEH Ha TEJIO B JKUJKOCTHU, OT 00BbEMaA
MOTPYKEHHOM B AKUIAKOCTh YaCTH TEJIA U OT INIOTHOCTH
xugkoctu.  KoHCTpyupoBaHue — apeomeTpa WM
KOHCTPYMPOBAaHHME JIOJAKM U  OmpeneneHue e

Irpy30I10AbEMHOCTH

4.10

dusnueckue SIBJICHU A B npupoac: BIIMSAHHC
aTMOC(bepHOl"O JaBJICHUA  Ha JKUBOH OpraHusMm,

TJIaBaHUE PBIO

4.11

TexHuueckue ycTpolcTBa: COOOIIAIOLIMECS COCYIBI,
YCTPOMCTBO BOJONPOBOJA, T'MAPABIMYECKHN IIpecc,
MaHOMeETp, 0apoMeTp, BHICOTOMEp, MOPIIHEBOM Hacoc,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas pabora

5.2 MexaHnn4deckasi MOIITHOCTD

53 [IpocTeie MexaHU3MBbI: pblyar, OJOK, HaKJIOHHas

' I0CcKOCTh. [IpaBuio paBHOBecus prluara

5.4 [IpumeneHue mpaBuiia paBHOBECHS phlyara K 0JIOKy
«3omotoe  mpaBwio»  MexaHukd. Koadduuuent

5.5 MOJIE3HOTO  JEeHCTBUA ~ MexaHu3moB.  lIpocteie
MCXaHU3MEI B 6LITy 1 TCXHHUKE

5.6 [ToreHimanbHast SHEPTUM Tea, MOJHITOrO Hall 3eMIEN

5.7 Kunernueckas sneprust

53 [TonHast mexaHuyeckasi SHEprusa. 3aKOH U3MEHEHUS U

COXpPAaHCHUA MEXaHUYECKOM OHCPIrun
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[IpakTuueckue padbOTHI:

Omnpenenenue pabOTHI CUIIbI TPEHHSI P PABHOMEPHOM
- JBWKEHUM Tejla I0 TOPU30HTAIBHONM IIOBEPXHOCTH.
' UccnenoBanue  ycnmoBuid — paBHOBECHs — phlyara.

Nsmepenne KIIJ] HakioHHOW miockocTu. M3yuyeHue

3daKOHa COXpAaHCHHA MEXaHHYeCKOM SHEPIrun

510 dusndyeckue SIBJICHHUSA B npupoaec: pb4aru B TECIEC
YCJIO0BCKa

TexHuyeckue yCTpPOWMCTBA: pblyar, MNOABUXKHBIA U
5.11 HEMOJIBWKHBIN OJIOKH, HAKJIIOHHAS TTIOCKOCTh, IPOCTHIE

MEXaHU3MBI B OBITY

8 KJIACC

Kox Kon
pasaena 3JIeMeHTa
TEITJIOBBIE SBJIEHM S

IIpoBepsiemble 3J1eMEHTHI COIEPKAHUS

OcCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM

TEOpUU CTPOEHHUs BemiecTBa. Macca U pa3Mepsl
6.1

MoJsieKyd. OmbITEl, TOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHUA MOJ'ICKy.TIHpHOKHHGTH‘-ICCKOﬁ TCOpHUUn

Mogenu TBEpPAOro, IKUAKOTO M Trazoo0pa3zHOro
6.2 cocTosHui BemecTBa. Kpucramimdeckue u amopdHbie
6 Tena
OOBsicHEHHE CBOMCTB ra30B, JKUAKOCTEH U TBEPIBIX TEI
6.3 Ha OCHOBE IIOJIOKEHUH MOJEKYJIIPHOKUHETUYECKON
TEeopuu
6.4 CmaunBaHue U KalWLISPHBIE SIBICHUS

6.5 TennoBoe paclIMpeHne U CKaTHE

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO
6.6
TEIJIOBOTO ABM)KEHUS YaCTHUII
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6.7

6.8

6.9

BuyTpenHss DHEPIHUsl. CrocoObl  M3MEHEHHUs
BHYTPEHHEH SHEPIruM: TEIulolepeaadya U COBEPIICHHE

paboThI

Bunnr TeIIoNepeIayun: TETJIONPOBOHOCTb,
KOHBEKIUS, U3TyUYCHHUE
KomuuectBo TerioTbl. YaenbHas  TEIUIOEMKOCTH

BEIIlECTBA

6.10

TernmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE

TEII0BOro OajzaHca

6.11

IInaBneune n OTBCPACBAHUC KPUCTATNIMNYCCKUX

BEIIECTB. Y AeJabHas TEII0TAa ILIaBICHUS

6.12

6.13

[TapooOpa3oBanue u  KoHaeHcanus. Vcmapenue.
Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
3aBUCHUMOCTh TEMIIEPATyPhl KUTICHUS OT aTMOC(EPHOTO

JaBJICHUA

BrnaxHocTth BO3yXa

6.14

6.15

DHeprus TOTUIMBA. Y IeJIbHAs TEIJIOTa CTOPAHUsI
[Tpunmuner  pabotel  TermioBbix aBurateneid  KITJ
TEIJIOBOTO JABHUTaTelsA. TeINIOBEIE ABUTaTEIN U 3alllUTa

OKPYXaroIIe Cpeabl

6.16

3aKOH COXpaHEHHs M TpEeBpallleHusi HHEPruu B

TCIJIOBBIX ITpoLIeccax

6.17

[TpakTHyeckue paboOTHI:

OnbIThI o 0OHapyXEHHUIO JIEHCTBHS cull
MOJIEKYJISIPHOTO ITPUTSKEHUS.

OneITl 10 BBIPAIMBAaHUIO KPUCTAUIOB ITOBAPEHHOMN
COJIA MJIU caxapa.

OnpIThl 1O HAONIOACHUIO TEIMJIOBOIO PACIIUPEHHS
ra3oB, JKUJKOCTEH U TBEPIBIX TEIL.

Onpeznenenue AaBICHUS BO3yXa B OaJUIOHE LINPHUIIA.
OneIThI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTD JIaBICHUS

BO3JIyXa OT €ro 00bEMa U HarpeBaHUs IIH OXJIaKICHHUS.
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[IpoBepka rUNOTE3bI JTUHEWHOW 3aBUCUMOCTH JIJIMHBI
CTOJIOMKA >KUIKOCTH B TEPMOMETPUYECKONU TpyOKe OT
TEMIIepaTypBbl.

Habmtoienue n3MeHeHus: BHyTPEHHEN 3HEPIUU Tela B
pe3yJbTare TeIionepeaayn U padoThl BHEIIHUX CHIL.
HccnenoBanue SABJICHUS TerooOMeHa npu
CMELIMBAHUH XOJIOJHOM U ropsiueid BOJBI.
OnpeneneHue KOJIUYECTBA TEIUIOTHI, IOJIyYEHHOTO
BOJIOM IpU TEIUIOOOMEHE C HarpeThiM METaNINYECKUM
HUAJTUHAPOM.

Ornpenenenne yaenbHOU TEMJIOEMKOCTH BELIECTBA.
HccenenoBanue npouecca uCIapeHusl.

Omnpenenenre OTHOCUTEIBHOMN BIaKHOCTH BO3/TyXa.

Onpez[eneHHe YHGHLHOﬁ TCIIJIOTHI IJIABJICHUA JIbJA.

6.18

6.19

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

®dwusnyeckue SBICHUS B TPHUPOJC: IMOBEPXHOCTHOE
HATSDKCHHE W KaMWUIAPHBIC SIBICHUS B TIPHUPOJIE,
KPHUCTAIIJIBI B IPpUpO/Ie, n3ayueHue ColHIa, 3aMep3anue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, UHesl, CHera.

TexHuueckue yCTpOMCTBAa: KamWIISAPbl, NPUMEPHI
MCIIOJIb30BAaHUsl KPUCTAILIOB, KUAKOCTHBIM TEPMOMETD,
JTaT4YUK TEeMIepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBasi TypOuHa,

ABUTATCJ]Ib BHYTPCHHETO CrOpaHUs.

7.1 OnekTpu3anus Ten. /[Ba posia aNeKTpU4ecKuX 3apsiioB
B3aumMoneiictBue 3apspkeHHBIX Ten. 3akoH KyioHa

7.2 (3aBHCUMOCTh CHJIbI B3aHMOJIEHUCTBHS 3apsDKEHHBIX Tel
OT BEJIMUYMHBI 3apSAT0B U PACCTOSHUS MEXKy TeJIaMH )
DnexTpuueckoe noJie. Hanpsxénnocts

7.3 anekTpuueckoro mons. [lpuHnun — cymeprio3unuu

ANEKTPUIECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
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Hocurenn snexkTpuuecKux 3apsiioB. DJIEMEHTapHbII

7.4 anexkTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBoaHuku
U JUDIIEKTPUKU
7.5 3aKOH COXpaHEHHUS JICKTPUUYECKOro 3apsiia
6 ONEeKTpUYeCKU  TOK. YCIOBUS  CYyIIECTBOBaHUS
' ANEKTPUUECKOTO TOKA. ICTOUHHMKYM MOCTOSIHHOTO TOKA
[HenictBus 3JIEKTPUYECKOIO TOKa (Teniosoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
JKUJKOCTAX U Ta3ax
o Onektpuueckas uenb. Cuiia TOKa. DJIEKTPUUECKOE
' HaIpsKEHUe
79 CormnpoTuBieHNE MPOBOJIHHUKA. VY nenbHoe
' CONPOTHUBIICHUE BEIIECTBA
7.10 3akon OMa 1Jis yyacTKa Lenu
111 [locnenoBarenpHOE W MapalieIbHOE COEIUHEHHE
' MIPOBOJIHUKOB
PaGota ¥ MOIIHOCTH ANEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyins — Jlenna
13 DneKTpUYecKne Henu U MOTPEOUTENTH SJIEKTPUUECKOM
' sHepruu B ObITy. KopoTkoe 3ambIkaHue
[TocTrosiHHBIE MarHuThl. B3anMo1elicTBHE MOCTOSHHBIX
7.14
MarHuTOB
715 MaruutHoe mnosie. MarHuTHOoe moyne 3eMIIM M €ro
' 3HaUYEHUE IS )KU3HU Ha 3emiie
716 OmnbiT Opcrena. MarHuTtHOe TOJIE AIEKTPUYECKOTO
' ToKka. [[ppMeHeHne PJIeKTPOMAarHuTOB B TEXHUKE
JlelicTBME MArHUTHOTO MOJSI HA MPOBOJHHUK C TOKOM.
717 DIIEKTpOABUTATENb TOCTOSHHOTO TOKA. Vcronp30Banne

JJIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOUCTBAX U HA

TpaHCIIOpTe

75

MBOY NMMO CO «COLL Ne 16»



Onpitel  ®apanes.  SIBneHue  3IEKTPOMArHUTHON

7.18
unaykiuu. [Ipasuno Jlenna
DIIeKTPOreHepaTop. CnocoObl MOJTyYEHUs
7.19 AJIEKTPUYECKOM  SHEPruu.  DJEKTPOCTAHIIMUM  HaA
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTUU
[TpakTuyeckue pabOTHI:
OnbITHI O HAOJIOICHUTO AJICKTPU3AIIUN TEJT UHTYKIIHEH
Y TIPH CONTPUKOCHOBEHHUH.
HccenenoBanue ACUCTBUSA DIEKTPUYECKOrO MOJSA Ha
MIPOBOJIHUKY U TUDJICKTPUKH.
COopka W mpoBepka padOTHl AIICKTPUYECCKOW IIETH
IMOCTOSIHHOTO TOKA.
W3mepenne u peryampoBaHue CHIIbI TOKA.
N3mepenue u peryampoBaHue HaPsHKCHUSI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HAYIIETO
4yepe3 pe3ucTop, OT COMNPOTUBJIEHUS PE3UCTOpA H
HaIpsHKEHUS Ha PE3UCTOPE.
OmLITHI, JIEMOHCTPUPYIOIITHE 3aBUCHMOCTb
720 ANIEKTPUYECKOTO COMPOTHUBJICHUS MPOBOJHUKA OT €ro

JUIMHBI, TUTOIIA/IA TIONIEPEYHOT0 CEYEeHUsl U MaTepuana.
[IpoBepka mpaBMiIa CIIOKEHUS HANPSDKEHUH TIpH
MOCJIEZIOBATEIbHOM COEAMHEHUU [JBYX PpE3UCTOPOB.
[TpoBepka mpaBuiia it CUIBI TOKA MPH HapalieIbHOM
coeMHEeHUu pe3uctopoB. OmpeneneHue padbOTHI
AIIEKTPUYECKOTO TOKa, HUAYLIETO Yepe3 pe3ucTop.
OnpeneneHre MOUIHOCTH — BJIEKTPUUECKOTO  TOKa,
BBIJIEJIIEMOM Ha pesucrope. Hccnenosanue
3aBHCUMOCTH CHJIBI TOKA, UAYIIETO Yepes3 JaMIIOUuKy, OT
HanpsbkeHus Ha Heil. Onpenenenune KII/I narpeBatesns.
Uccnenosanue MAarHUTHOTO B3aUMOJICUCTBUS
MOCTOSIHHBIX MAarHuToB. M3ydeHHne MarHuTHOTO IOJIs
NOCTOSIHHBIX MAarHUTOB TPU HMX OOBEIUHCHUU H

pazaenenuu. MccnenoBanue qeHCTBUS AIEKTPUUECKOTO
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7.21

TOKa Ha MarHuTHYIO CTpEJIKY. OnbITHI,
JIEMOHCTPHUPYIOLIHE 3aBUCHUMOCTh CHJIBI
B3aMMOJICHCTBHS KaTYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa M HampaBJIeHUs TokKa B Karymke. M3ydeHue
JIEUCTBUSI MAarHUTHOTO TOJII Ha MPOBOJHUK C TOKOM.
KounctpyupoBanue u U3y4eHUe paboThI
AJIEKTPOJBUTATEIS. N3mepenne KITJ
AJIEKTPOJIBUTATEbHONM  yCTaHOBKU.  OmNBITBI 1O
U CCIJIEJOBAaHUIO SIBJIICHUSI 3JIEKTPOMArHUTHOMN
WHAYKIMHA: HUCCIEOBAHHE W3MEHEHUW 3HAYCHUSA U

HaIllpaBJICHUA UHAYKIIHUOHHOTO TOKa

duznyeckre SBICHUS B MPUPOAE: DIEKTPUUYECKHE
ABIIEHUST B aTrMocdepe, DIIEKTPUYECTBO  IKHUBBIX
OpraHU3MOB, MAarHUTHOE MoJie 3eMiu, Apei( MOI0CoB,
POJIb MAarHUTHOTO TOJIS JIJIS1 KU3HU Ha 3eMiie, OJISIPHOE

CHUSIHUEC

7.22

TexHu4eckue yCTpOMCTBA: JJIEKTPOCKOI, aMIEPMETP,
BOJIETMETP, PEOCTAT, CYETUUK DIIEKTPUIECKON SHEPTHH,
AJIEKTPOOCBETUTENbHBIE TNPUOOPHI, HarpeBaTelIbHbIE
AIEKTPOIPUOOPHI (mpumepsI), AIEKTPUUYECKUE
NPEIOXPAHUTEIH, AJIEKTPOMArHUT, SJIEKTPOIBUTATEINH

MMOCTOAHHOI'O TOKA, FTCHEPATOP IMOCTOSAHHOI'O TOKa

9 KJIACC
Kon
Kon snementa [IpoBepsiembie 37IEMEHTHI COAEPKAHUS
pasnena
MEXAHWYECKUE SIBJIEHU A
Mexanudeckoe ABWXKEHHE. MarepuaiibHasi ToOYKa.
8 8.1 Cucrema orcuéra

8.2 OTHOCHUTENBHOCTH, MEXaHUYECKOTO IBUKCHU
8.3 PaBHOMEpHOE NMPAMOJIMHEITHOE ABUKEHHUE
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HepaBnomepnoe nipsimonnHeitHoe aeuxkenue. Cpeansis

8.4 U MTHOBEHHAash CKOPOCTh Tejla NpU HEPaBHOMEPHOM
JIBUKCHHAH
g5 Yckopenue.  PaBHOYCKOpEHHOE — NIPSIMOJIMHEHWHOE
' JIBUKCHHE
8.6 CBoOoaHoe nmagenue. OneITel [anunes
PaBHOMepHOE nBHXKEHUE MO OKpykHOCTH. [lepuon u
8.7 yacTtoTa oOpaiieHus. JIuneitHas 1 yrioBasi CKOPOCTH.
LleHTpOoCTpeMUTENbHOE YCKOPEHHE
8.8 [Tepssiit 3akoH HeroTOHA
8.9 BTtopoii 3akon HeroTona
8.10 Tperuii 3akon HeroToHa
8.11 [IpuHIMn cynepno3unuu cui
8.12 Cuia ynpyroctu. 3akoH ['yka
8 13 Cuna TpeHus: cuja TPEeHUs CKOJIbXKEHUs, CUIa TPEHUS
. MIOKOSI, IPYT'He€ BUJIbI TPEHUS
S 14 Cuna TSDKECTH W 3aKOH BCEMUPHOIO TATOTEHUS.
. YckopeHnue cBOOOAHOTO MaACHUS
%15 JBumxenne nnaHer Bokpyr Connpoa.  Ilepsas
. KocMudeckasi ckopocTb. HeBecomMocTh U nieperpy3ku
%16 PaBHOBecue MarepuanbHOM TOYKH. AOCOIIOTHO
. TBEPAOE TEIIO
%17 PaBHOBecue TBEpAOro Tema C 3aKpPEIUIEHHOM OCBIO
' BpaiieHusi. MoMeHT cuibl. LIeHTp TshkecTn
8.18 Nmnynec Tena. U3menenne ummyinbca. IMITyasc critb
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 PeakTuBHOE NBUXKEHUE
8.21 Mexanuueckasi paboTa U MOIIHOCTh
82 Pabota cun TsDKeCTH, ymnpyroctd, TpeHusa. CBs3b
' SHEPTUU U paboTh
823 [loTrenumanpHas SHeprus Tena, TMOAHATOrO Hal
' MOBEPXHOCTHIO 3eMIIn
8.24 [ToTeHumanpHas 3HEPTUSL CKATON IPYKUHBI
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8.25

8.26

8.27

8.28

Kunernueckass sHeprus. TeopemMa O KHUHETHYECKOU

SHEPrUu
3aKOH COXpaHEeHHsI MEXaHMYECKON SHEPIHH

[IpakTryeckue pabOTHI:

Onpenenenue cpeaHel CKOPOCTH CKOJBLXKEHHS OpycKa
WIH JIBUKCHUS IIAPHKA 10 HAKJIOHHOW IUIOCKOCTH.
Omnpenenenue yCKOpPEeHUs Tena MpU paBHOYCKOPECHHOM
JIBVDKEHUH 110 HAKJIOHHOMW TTOCKOCTH.

HccnemoBanue 3aBUCUMOCTH TYTH OT BPEMEHHU TIPU
PaBHOYCKOPCHHOM  JIBWKGHUU  0€3  HavyalbHOU
CKOpOCTH.

[IpoBepka THUIOTE3BI: €CIIM TMPH PaBHOYCKOPEHHOM
IBUKCHUH 0€3 HadaJbHOH CKOPOCTH MYTH OTHOCSTCS
KaK psJl HEYETHBIX YHCEI, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHHU OJTMHAKOBBI.

Uccnenosanue 3aBUCUMOCTH CHUTBI TpEHUs
CKOJIBKEHUSI OT CHJIBI HOPMAaJIbHOTO JIaBJICHUS.
Omnpenenenue kodpPUIMEHTa TPEHUS CKOIbKEHUS.
Omnpenenenne >XECTKOCTH TPYXUHBL. OrmpeneneHue
paboThl CUITBI TPEHUSI MIPU PABHOMEPHOM JBUKECHHUU
TeJla IO TOPU30HTAILHOW MoBepXHOCTH. Onpeenenne
paboThl CHIIBI YHOPYTOCTH TpH TOIBEME Tpy3a C
WCIIOJI30BAHUEM  HETIOJBHKHOTO U TIOJBHUKHOTO

OJIOKOB

dusnueckue SBICHUS B npupoac: MNpuinBbI U OTIIMBBHI,
JABMOKCHHUC IIJIAHET Connaeynoi CUCTCMBI, PCAKTUBHOC

JABUXXCHUC )KHUBBIX OPraHU3MOB

8.29

MEXAHUYEC

9.1

TexHuueckue yCTpOWCTBA: CHUIOMETP, JATYUKHU

TIOJIOKCHUS, PACCTOSIHNA U YCKOPCHUSA, PAKCTHI

KHUE KOJIEFAHUMA 1 BOJIHBI

KonebarensHoe JBUYKEHHUE. OcCHOBHEIE
XapaKTEPUCTUKUA  KOJICOAHWW: TEpUoj, YacToTa,

AMIUIMTyld
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MaremMatuueckuii M NIPYXKUHHBIM ~ MasATHUKHU.
9.2 [IpeBpamenue  sHepruM  OpH  KosieOaTeIbHOM

JIBIKCHUAU

93 3aryxatomme KosneGaHus. BoiHyXIeHHbIE KOJIeOaHus.
Pe3onanc

Mexaandeckre BoOaHBL. (CBONMCTBA MEXaHHYECKHUX
BojH. IIpomosibHble M momepedHsle BOHBL [{nuHa
94 BOJIHBI W CKOpOCTb e€  pacrnpocTpaHEHHUS.
Mexanudeckue BOJHBI B TBEPAOM TeJ€, CEUCMUUECKUE

BOJIHBI
9.5 3ByK. [’ poMKkoOCTb 1 BbICOTa 3ByKa. OTpaskeHUE 3ByKa
9.6 NudpasByk u ynpTpa3Byk

[IpakTuueckue padbOTHI:

OmnpeneneHue 4YacTtoTbl M Iepuojga KojebaHui
MaTeMaTHYECKOTO MasiTHUKA.

OmnpeneneHue 4YacToTbl M Hepuoja KojebaHui
MPY>KHHHOTO MasiTHAKA

HccnenoBanne 3aBUCUMOCTH TEpHOAA KoOJIeOaHUH
9.7 MOJIBENIEHHOTO K HHUTH Tpy3a OT JUIMHBI HHTH.
HccnenoBanne 3aBUCUMOCTH TepHOAA KOJIeOaHUMH
MpY)KHHHOTO MasTHHKAa OT Macchl rpysa. [IpoBepka
HE3aBUCUMOCTH  Mepuoja  KojebaHUil  rpysa,
MOJIBEIIEHHOTO K HUTH, OT MAacChl Tpy3a U KECTKOCTH
npyxunbl. V3MepeHune yCKOpeHHs CBOOOIHOIO

naJieHus

®u3nyuecKue ABJICHHS B IPUPOJE: BOCIPUATHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MIICTPSICEHUE, CECMUYECKUE BOJIHBI,

LIYHaMH, 3XO0

0.9 TexHu4eckue yCTpOMCTBA: 3XOJOT, HCIOJIb30BAHUE
yJIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10 10.1 BHCKTPOMaFHI/ITHOC II0JIC. BHCKT‘pOMaFHI/ITHHe BOJIHBI.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJH

10.2 [Ixana >1€KTPOMarHUTHBIX BOJIH

80
MBOY NMMO CO «COLL Ne 16»



103 DnekTpoMaruuTHasi npupoja ceera. CKOpOCTh CBETa.
' BonHoBEIE cBOlCTBa CBETa
[IpakTuueckue padboOTHI:
10.4 N3yuenue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C
MTOMOIIBI0 MOOUIIBHOTO TesedoHa
Ouznyeckue SBICHHUS B MPUPOJE: OHOJIOrHYECKOe
10.5 JecTBUE  BUAMMOTO,  yJIbTpa(HONETOBOTO U
PEHTTEHOBCKOTO M3TyUYEHH
10.6 Texuuyeckue yCTpoiicTBa: UCIIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3U
CBETOBBGBIE SBJIEHUA
11.1 JlyueBast mozens cBeta. MicTouHMKHU cBeTa
11.2 [IpsimonHeiHOE pacipoCTpaHEHUE CBETA
13 Otpaxenue cBera. Ilnockoe 3epkanmo. 3akoH
' OTpPa)KEHUs CBETA
114 [Ipenomnenre cBeTa. 3aKOH TPETOMIICHHS CBETa.
' [TonHOE BHYTpEHHEE OTpa)KEHUE CBETA
11.5 JInnza. Xop Jiy4eil B JIMH3E
116 OnTnueckasi cucreMa (oToanmnapara, MUKpOCKONa U
. TeJIeCKomna
17 I'ma3z xak onrtuueckas cucrema. binM3opykocTs u
11 ' JATbHO30PKOCTh
11.8 Pasnoxxenue Genoro ceera B criekTp. OnbiTl HploTOHA.
' CnoxxeHue cieKkTpaibHbIX I[BETOB. Jlucnepcus cBeTa
[IpakTudeckue pabOTHI:
HccnenoBanme  3aBUCUMOCTH  yIJIa  OTPaKCHUS
CBETOBOTO JIy4a OT YIJIa MaJICHHUS.
N3yuenne xapakTepuUCTHK H300pa)kKeHUsl MpeaMeTa B
IIJIOCKOM 3€pKalie.
11.9
HccnenoBanne 3aBUCUMOCTH  yria MPEIOMIICHUS
CBETOBOTO JIyua OT yIjia NaJeHusl Ha TPAHUIIE «BO3IYX
— CTEKJIO.
[Tonyuyenne n300pakeHUH C MOMOIIBIO cOOMparoIeit
JIUH3BI.
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12

Omnpenenenne GOKYCHOTO PACCTOSHUS M ONTHYECKOMN
CHJIBI COOMpAIOIIE IMH3BI.
OMNBITHI 1O PA3JIOKEHUIO OEJIOTO CBETA B CIICKT.
OnbITel MO BOCHPUATHIO LIBETA NPEIMETOB IPH HUX
HaOJII0ICHUH Yepe3 I[BETOBBIC (PUITBTPHI
dusnueckue sSBIeHUA B npupoje: 3aTMenus ColHIa U
11.10 JlyHbl, 1IBETA TEJ, ONTHYECKHUE SBJICHUS B aTMOchepe
(uBet HeOa, pedpakius, paayra, MUPax)
1111 TexHuyeckue  yCTpOMCTBA: OYKH,  IIEPUCKOIL,
' (doToanmnapar, ONTUYECKHUE CBETOBOIbI
KBAHTOBBGIE ABJIEHUA
11 OmneiTel Pesepdopna u miianerapHas Mojenb aToMa.
' Mogens aroma bopa
122 Hcnyckanue u norsyomieHre csera aroMmom. KBaHTBHL.
' JIuHeityaTbie CIEKTPHI
12.3 PanuoakTtuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3IydeHHUs
14 Crpoenue aroMHoro szapa. HykinoHHas Mozenb
' aTOMHOrO siapa. M3otonsl
125 PannoaktuBHbie nipeBpamenus. [lepuoa nonypacnana
' ATOMHBIX SITIEP
126 SAnepubie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO U
' MacCOBOI'0 YUCEN
DOHeprusi CBS3U aTOMHBIX sjep. CBsA3bp Macchl U
12.7
SHEPIUU
0% Peakuuu cuHTe3a u genenus spaep. McrouHuku
’ sHeprun CoJHIIa U 3BE3]T
129 Snepnas osHepretuka. JleiicTBHE paguOaKTUBHBIX
. W3JIyYEHUH Ha )KUBbIE OPTaHU3MbI
[IpakTudeckue pabOTHI:
Halmronenne CrulomiHbIX M JMHEHYATBIX CIEKTPOB
W3ITy4YEHUSI.
12.10
HccnenoBanue TpeKOB: U3MEPEHUE SHEPTUH YaCTHILIBI
10 TOPMO3HOMY TyTH (110 (hoTOoTrpadusiM).
W3mepenue paaroaktuBHoro ¢poHa
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@usnyeckue SBICHHUS B IIPUPOJE: €CTECTBEHHBIN

paAMOaKTUBHBIN ¢on, KOCMHUYECKHE Ty4H,
12.11 palrOaKTUBHOE W3JIyYEHHUE NPUPOJIHBIX MHUHEPAJIOB,
JeiiCTBUE paJMOaKTUBHBIX HM3IYYEHHH Ha OpraHu3M
YeJloBeKa
1212 Texauueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIUBUAYATbHBIN 103UMETp, Kamepa Bunbcona
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IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa30oBaTe/iLHOI
NporpaMMbl OCHOBHOI0 0011ero od0paszosanust Ha ocHose PI'OC

[lonnmanue ponau (QU3MKM B  HAy4YHOM KapTHHE  MUDA;
c(OPMHUPOBAHHOCTh 0a30BBIX TPEJCTABICHUNA O 3aKOHOMEPHOM
CBSI3M U [TIO3HABAEMOCTH SIBJIEHUH MPUPOJBI, O PO SKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeid poiu (U3MKA B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHUKHM U TEXHOJOTHil, 00 3BOJIOLUU
(GU3NYEeCKUX 3HAHUN M UX POJIM B LIEJOCTHOH €CTECTBEHHOHAYYHON
KapTHMHE MHpa, O BKJAJE POCCHUMCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TPOIIECCOB OKPYIKAIOIIETO

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOTHH

3HaHUS O BUAAX MaTepuM (BEIIECTBO U IOJIE), O JBWKEHMH Kak
crocobe CyIIeCTBOBaHMSI MaTepuH, OO0 aTOMHO-MOJIEKYJISIPHOMN
TEOPUM CTPOEHHs BEIIECTBA, O (U3NYECKOH CYIIHOCTH SIBICHHUM
IIpHUPOALI (MexaHI/ILIeCKI/IX, TCIIJIOBBIX, OJCKTPOMArHUTHBIX H
KBAaHTOBBIX); YMEHHE pa3Jin4yarh SBJICHUS IO OIUCAHHUIO UX
XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOIIHNX
JaHHOE (U3UYECKOE SIBIICHHE, YMEHHE paclo3HaBaTh MPOSIBICHHUE
HU3YYCHHBIX (1)H31/I‘-I€CKI/IX SIBIICHUU B OKpYy»KaromeM MHPE, BBIACIIAA

WX CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH )

Bnagenue ocHOBaMM MOHSATUHWHOIO ammapara U CHUMBOJIUYECKOTO
sI3pIKa (PM3UKU U MCIOJIB30BAHHUE UX IS pelIeHHs y4eOHBIX 3a7ad;
YMEHHE XapaKTepU30BaTh CBOMCTBA Tel, (PU3WUYECKUE SBICHHUS M

IIpOLECChI, UCITIOJIB3Y (I)yHI[aMCHTaJ'IBHBIe N OMIIMPUYICCKHUEC 3aKOHBI

YMeHHue OIMCHIBATh HU3YYCHHBIC CBOMCTBAa Tel H (I)I/I3I/I‘-ICCKI/IC

ABJICHUA, UCIIOJIB3YA (bHSquCKI/Ie BCIIMYHHBI

Bnanenne ocHOBaMHM METOAOB HAy4HOTO ITO3HAHUS C Y4ETOM
coOuroieHHst paBui1 0€30MacHOro TpyAa: HabroAeHNue PU3MUECKUX

SIBJICHUU:
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YMEHHUE CaMOCTOSTEIBHO COOUPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY
13 TaHHOTrOo Habopa 00OpyJ0BaHUS IO HHCTPYKIMHU, ONUCHIBATH X0
OTIBITA M 3aIUCHIBATH €0 PE3yJIbTAThl, (HOPMYIHPOBATH BHIBOKI;
IIPOBEICHUE TPSAMBIX M KOCBEHHBIX H3MEpEHUl (HU3NUECKUX
BEJIIMYUH: yMEHUE IUIAHUPOBATH H3MEPEHUS, CaMOCTOSATEIbLHO
coOupaTh AKCIEPUMEHTAIBHYIO YCTAaHOBKY IIO MHCTPYKIHH,
BBIYUCIIATh 3HAYECHHUE BEJIMYMHBI M AHAJIU3UPOBATH I10JyYEHHBIE
pe3ynbTarthl ¢ y4€TOM 3aJaHHOM IOTPEIIHOCTH PEe3YJbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECJIOKHBIX OKCIEPUMEHTAIBHBIX HCCIIEIOBaHUM;
CaMOCTOSITENIbHO COOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY U
IIPOBOAUTH  HCCIENOBAaHUE 10  MHCTPYKUUH, IPEACTABIATH
MOJTyYSHHBIE 3aBUCUMOCTH (D)M3WYECKUX BEIIMYHMH B BUJE TAOIUI] U
rpaduMKOB, y4YUTBHIBaTh IOTPEIIHOCTH, JelaTb BBIBOJIBI IO

pe3ysbTaTtaM UCCIIEI0BAHUS

[lonnMaHme  XapakTepHBIX CBOMCTB  (DM3MYECKHX  MOJENeH
(MarepuanbHas TOuka, abCOIOTHO TBEP/IOE TEJIO0, MOJEIU CTPOCHHUS
ra3oB, XUJAKOCTEH M TBEPABIX TeJ, IUIAHETApHAs MOJEIb aToMa,
HYKJIOHHas MOJIeJIb aTOMHOI'O ]pa) U YMEHUE MPUMEHATh UX JUIS

00BsICHEHUS] PU3NYECKUX MTPOLIECCOB

YMenue o0bsACHATh (U3UUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTyalUuil IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIISATh IPUYUHHO-CIIEICTBEHHBIE CBA3H
U CTPOUTH OOBSCHEHHE C ONOpOW Ha M3YUYEHHBIE CBOICTBa
(bu3nueckux sBICHUH, (U3MUECKHE 3aKOHbI, 3aKOHOMEPHOCTU U

MOACIN

YMenne pemath pacu€THble 3amaud (Ha 0aze 2 — 3 ypaBHEHHUN),
UCTIONB3Yysl 3aKOHBI U (OPMYIBI, CBS3BIBAIOIIHE (PUIUUECKUE
BCJIMYMHBI, B YAaCTHOCTH, 3allMCbIBATh KPATKOC YCIOBHE 3alayH,
BBISIBJISITH HENOCTAIOIINE JaHHBIC, BBIOUPATh 3aKOHBI M (POPMYIIBL,
HEOOXOUMBIE JUTsI €€ PEIIeHUs, UCTIOJIH30BaTh CIIPABOYHBIE TAHHEIE,
IpOBOAUTDH paC‘-IéTI:I U OIICHUBATL PCAIUCTUYHOCTL IIOJTYYCHHOI'O
3HaueHUs (PU3NUECKON BETMUUHBI; YMEHHUE ONPEACISATh Ppa3MEPHOCTh

($u3N4ecKoil BETMUNHBI, TOJyYEHHON MPHU PEIICHUH 3a/1a41
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YMeHHne XapakTepu3oBaTh MPUHIHUIIBI JEHCTBUS TEXHHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE€ OBITOBBIX MPUOOPOB, U MPOMBIIIIEHHBIX
TEXHOJIOTHYECKHUX MTPOLIECCOB MO UX OMUCAHUIO, UCTIONb3Ys 3HAHUS O
CBOMcTBax (U3MUYECKUX SIBICHUH U HEOOXOAMMBbIE (PU3NYECKUE

3aKOHOMEPHOCTH

10

YMeHHue HCIoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSIX B
MOBCETHEBHOM O KM3HU 1 oOecrieueHHss OE30MacHOCTH IpHU
oOpamieHun ¢ OBITOBBIMH  NpPUOOpaMU W TEXHUYECKHUMHU
yCTPOWCTBaMHU, COXpPAHEHHsS 370pOBbsi M COOJIOACHHS HOPM
HKOJIOTUYECKOTO IOBENEHUS B OKpPY)KAIOLIEH cpeze; MOHUMaHHUE
HEOOXOAMMOCTH NPUMEHEHHS TOCTIKCHHH (PU3MKM UM TEXHOJOTUH

IJId paqMOHAJIBHOTO ITPUPOAO0IIOJIBb30BAHUS

11

OmnbIT momcKa, MPeoOpa3oBaHMsl W TPEACTABICHUS HHGOpMAIHN
(U3MYECKOTO CO/EpKaHUs C HCIOJIb30BaHUEM HH(POPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHi; yMEHHE OLIEHUBATh IOCTOBEPHOCTh
NOJy4YeHHON HMH(pOpPMAallMM Ha OCHOBE HMEIOIIMXCS 3HAHUA H
JIOTIONIHUTEbHBIX ~ MCTOYHUKOB; YMEHHE HCIOJIb30BaTh MpHU
BBINOJIHEHUH YYEOHBIX 3aJJaHUH HAy4YHO-TNOMYJSIPHYIO JIUTEpaTypy
(bu3MUECKOTo Cco/iepKaHMsl, CIIPAaBOYHbIE MaTEepHalIbl, PECYPChI CETH
WntepHer; BnageHue 0a30BBIMH HaBBIKAMHM  NPeOOpa3OBaHUS
nH(popMalMM U3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYTyl0; YMEHHE

CO3aaBaThb COOCTBEHHBIC MHHUCHMEHHBIC H YCTHBIC COO6H_IeHI/I$I Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKHUX UCTOYHUKOB
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IHHEPEYEHDb 3JIEMEHTOB COIAEPXKXAHUA, ITPOBEPAEMBIX HA OI'D 11O

POU3UKE

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

MEXAHWYECKUE SABJIEHUA

1.1

Mexanuueckoe — ABWKeHHME.  MarepuanbHas ~— Touka.  Cucrema  orcuéra.

OTHOCHTENHLHOCTD JABHXKCHUA

PaBHOMepHOe U HepaBHOMepHOe aBikeHue. Cpemussi ckopocTs. Popmyna s

1.2 BBIYUCIICHHSI CPEeTHEH CKopocTu: v = S/t
PaBHOMEpHOE TPSAMOIMHEHHOE JBW)KEHHE. 3aBUCHMMOCTh KOOPIUHATBHI Telia OT
BPEMEHH B CIy4ae paBHOMEPHOTO MPSIMOJIMHEHHOTO JBIKCHHUS:
1.3 X)) =x, +ut
I'padpukn 3aBUCHMOCTH OT BpPEMEHHM IS TIPOCKUUH CKOPOCTH, IPOCKIUU
HepeMeIICHH s, TTyTH, KOOPAMHATHI IPU PABHOMEPHOM MPSIMOJIMHEHHOM JIBHXKCHUU
3aBUCHMOCTh KOODIHMHATHI Tela OT BpPEMEHH B Clydae pPaBHOYCKOPEHHOTO
NPSMOJIMHEIHOTO JIBHKCHUS:
2
Sl =vp #f+ay* ;
2
DopMyJIbI IS TIPOCKIIUH MEPEMEIIICHUS, IPOCSKIIUH CKOPOCTH U MPOCSKIMU YCKOPCHUS
IPY PaBHOYCKOPEHHOM TPSIMOJIMHEHHOM JIBUKCHUH:
2
1.4 Sx(f)=vox'f+”x'?~
U.\'('f) =Up, +a, 1,
a,(f) =canst,
le: - lez =2a,s,
I'padukn 3aBHCUMOCTH OT BPEMEHH VIS MPOSKIIUH YCKOPEHHUSI, TPOCKIIUU CKOPOCTH,
NPOCKIUHU TIepeMEICHHs, KOOPAWHATHI TMPH PABHOYCKOPSHHOM TMPSMOJUHEHHOM
JIBIDKCHUT
CBoOogHoe maneHue. DopmyInbl, ONMUCHIBAIONINE CBOOOJAHOE NaJeHHE Tena II0
Ls BEPTHKAIN (ABWKCHUE Tella BHU3 WIJIM BBEPX OTHOCHTEIBHO MOBEPXHOCTH 3EMIIH).

I'paduku 3aBUCUMOCTH OT BPEMEHH JJIs TPOEKLIUHU YCKOPEHHS, TPOSKIIMH CKOPOCTU U

KOOpAUWHATHI ITPpU CBO60,Z[HOM mMaacHUM TEJIa 10 BEPTUKAIIN
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CkopocTh paBHOMEPHOTO JIBUKEHHUS Tella 1o OKpyx)HOCTH. Hanpapiienue ckopocTH.

Qopmyna A BBIUMCICHHUS CKOPOCTH 4Yepe3 paJuyC OKPYKHOCTH U TEPHOJ

oOpareHus:
b= iMR
T
[lenTpocTpeMutenbHoe  yckopeHue.  HampaBineHue — LEHTPOCTPEMUTEIBHOIO
yckopeHus. @opMyiia 1l BBIYUCICHUS YCKOPEHUS:
1.6
2
a. = L
“ R
dopmyiia, cBA3bIBAIOLIAS IEPUOJL U YACTOTY OOpaIeHU:
V= 1
T
Macca. IInotHocTs Bemecta. @opmyiia A1 BBIYUCICHUS IITIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas ¢usudeckas BennuuHa. ClioxeHue Cui
1.9 SIBnenue nnepnuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBIeHHOCTh BEKTOpA YCKOPEHHUs TeJIa U BEKTOpa CUIIBI, ACUCTBYIOLIEH Ha
TEJI0
Bzaumopeiicteue ten. Tperuit 3akoH HeroTona:
1.11 F p I _F.I—Q
TpeHue Mokost U TpeHue CKoybXeHHs. Dopmysia I BBIYUCIECHUS MOJIYJSI CHIIBI
TPEHUS CKOJIbKEHUS:
1.12

Frp:p-;‘ﬁ.r
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1.13

Hedopmarnus Tena. Yopyrue u Heynpyrue aedopmaruu. 3akoH yrpyrou nedopmaruu

(3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOG TArOTEHHE. 3aKOH BCCMUPHOTI'O TATOTCHUA:

My - M4
F=g. L1 2
R
Cua TsokecTd. Y CKOpeHre CBOOOIHOTO MaJeHus.
®opmyia sl BBIYMCIEHUSI CUJIbI TSKECTU BOIM3M noBepxHOCcTH 3emnu: F = mg.
JIBmxenue rranet Bokpyr Counna. [lepBas kocMudeckast ckopocthb. HeBecoMocTh 1

neperpy3Ku

1.16

1.17

1.18

Nmnynbce Tena — BekTopHast (pusmyueckasi BeIMUMHA.
=m0
I/IMHy.]'ILC cucTeMBI Tell. MI3MeHeHune HUMITYJIbCA. I/IMHy.]'IBC CHUIJIBI
BaKOH COXpaHeHI/ISI I/IMHy.J'ana JJIA 3aMKHYTOI\/JI CUCTEMBI TCII.
D=myU, +im, U, =const
PeaxktusHoe JBUKCHUC

Mexann4geckas pa60Ta. cDOI)M}’J'IEI JJII BBIYMCIICHUA pa6OTBI CHIJIBI:

A=F5cosc

Mexanndeckass MOIITHOCTD:

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrUs. d)opMlea JIJIS. BBIYUCIIEHUS. KUHETHYSCKOM

SHEPruu:

H!UE
R

Teopema o kuHeTHuecKkou s3Heprun. Gopmyiia i BBIYUCICHUS TOTCHIMAIBHON

SHEPruy Tela, MOJHATOrO

Haxg 3eMIIEH:
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E,=mgh

Mexaandeckas OHEpPIuUsi:

E=E;.+E »
L.19 3aKOH COXpaHEHUsI MEXaHUYECKOM 3Heprun. @opMmyiia sl 3aKOHA COXPaHEHUS
MEXaHUYECKON YHEPTrUU B OTCYTCTBUE CWJI TpeHUs: £ = const.
[IpeBpalieHre MEXaHUUECKOW SHEPTUH MPY HAJTUYUK CUJIbI TPEHUS.
[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Poruar. Mowment cunbl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[TonsrkubIil 1 HenoABWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
n= A‘E[M-E:&Eaﬂ
Aﬂrpaqecﬂ:ﬂaﬂ
[aBiienue TBEpIOTO TENA.
®opmyra 1751 BBIYUCIICHHS TaBICHUS TBEPIOTO Tena:
F
P=—-
191 JlaBnenue raza. ATMocepHOe TaBIeHHE.
‘ I'mapocraTnueckoe 1aBieHUE BHYTPH KUJIKOCTH.
®opmyra 115l BBIYUCICHUS TABICHUS BHYTPU KUIKOCTH:
P=PG+Pn,
1.22 3akoH Ilackans. ['mppaBnuyecknii mpecc
3akon Apxumena. opmyna A onpeneeHus BEITAIKUBAIOMICH CUITBI, JCHCTBYOIIECH
Ha TeJO, NOTPYKEHHOE B KUJIKOCTh WM ras3:
1.23
Fap =PV
VYcnosue niaBanus tena. [naBanue cy10B 1 BO3yXOIUIaBaHUE
14 Mexanuveckue KojebaHusi. AMIUIUTYIa, TIEPHOJ M YacToTa Kojiebanwit. dopmyra,

CBSI3BIBAIOILAS YACTOTY U MEPHOJ] KOJIeOaHMIA:
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1.25

1.26

1.27

1.28

1.29

Marematnueckuii M IPYXKHHHBIA ~ MasTHUKU. [IpeBpamienue oHepruu Ipu

K0J1e0aTeIbHOM JABMXKEHUU
3aryxaromue konebanus. Beinyxennslie koneOanus. Pezonanc

MexaHU4eCKHE BOIHEL. HpOI[OJIbHBIe 1 MONICPCYHBIC BOJIHBI. ILJII/IHa BOJIHBI 1 CKOPOCTH

pacrnpoCTpaHCHUs BOJIHBI:

h=v-T

3BYK. FpOMKOCTB M BBICOTA 3BYKa. OTpameHHe BBYKOBOﬁ BOJIHBI HAa I'paHUlC ABYX
cpen. MudpasByk u yinbTpa3ByK

Ilpaxmuueckue pabomol

H3mepenune cpelHel IUIOTHOCTHM BEIIECTBA; apXUMENOBOM CHIIBL, KECTKOCTH
OPYXUHBL, KOOPPUIMEHTa TPEHUS CKOJBXEHHS; pabOThl CHJIBI TPEHHS, CHIIbI
VOPYTOCTH; CpPEeIHEH CKOPOCTH JBIKCHHS Opycka IO HAKJIOHHOH IIJIOCKOCTH;
yCKOpeHHus: Opycka Mpu JBHKEHUH M0 HAKIOHHOW IUIOCKOCTH; YAaCTOTHI U Mepuoja
KoJie0aHUI MaTeMaTUYeCKOr0 MasiTHUKA; YaCTOThI U IEpHOa KoJieOaHU Ppy>KMHHOTO
MasiTHUKa; MOMEHTA CHUJIbI, ICUCTBYIOIIETO Ha phIYar; paboThl CUJIBl YIPYTOCTH MPHU
noabEME Tpy3a C MOMOIIbIO HEMOJBUKHOTO OJOKa; pabOThl CHIIbI YNPYTOCTU TPHU
nobEMeE Ipy3a ¢ MOMOIIbIO MTOABUKHOTO OJI0KA.

HccnenoBanue 3aBUCUMOCTH apXUMETLOBOI CHIIBI OT 00bEMa OTpyKEHHON YacTH TeJa
M OT IUIOTHOCTH HUJKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOLIEH CHUJIBI OT MAacChl TEINa;
CUJIBI TPCHHUA CKOJIBXKCHUA OT CHUJIBI HOPMAJIIBHOT'O JABJICHUA U OT pOJia IMMOBEPXHOCTHU,
CHJIBl YIPYTrOCTH, BO3HMKAIOLIEH B MpY>KUHE, OT CTEMEeHU AepopMaluu Mpy>KUHbI;
YCKOpeHHs1 OpyCKa OT yrIila HaKJIOHA HAMpaBJISIOIICH; Mepruoaa (4acToThl) KoJieOaHu
HUTSHOTO MasTHHKA OT JUTMHBI HUTH; IEPUOa KOJIeOaHHH MPY>KMHHOTO MasiTHUKA OT
Macchbl Ipy3a U JKECTKOCTH MPYXKUHBI, MCCIIENOBAaHUE HE3aBUCUMOCTH IIEPUOAA
KoJICOAHUH HUTSHOTO MasTHHKAa OT Macchl Tpy3a. IIpoBepka yciaoBusi paBHOBECHS

pbIyara

1.30

Qusuueckue A61eHUs 8 Npupode. TIPUMEPDI IBHKEHUS C PAa3IUYHBIMU CKOPOCTSMHU B
JKUBOW U HEKUBOU MPUPOJIE, NEHCTBUE CUIIBI TPEHUS B MPUPOJIE U TEXHUKE, PUITUBbI
W OTJUBBI, NBIKeHUE TuTaHeT COJHEYHOM CHUCTEMBI, PEAKTHBHOE JBUKEHUE JKUBBIX
OpPTaHW3MOB, PIYard B TEJIEe YEIIOBEKA, BIUSHUE aTMOC(HEPHOTO JaBIICHUS HA KUBOM
OpraHu3M, IUIaBaHUE pbIO, BOCIPUSATHE 3BYKOB IKHUBOTHBIMH, 3E€MJIETpSICEHUE,

CECMHUYECKHUE BOJIHBI, IlyHAMU, 3XO

MBOY NMMO CO «COLL Ne 16»

91



Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTP, HAAaTYUKKU IIO0JIOKCHUSA, PpPaCCTOAHHUA U
YCKOPCHUA, JAUHaAMOMCETDP, IIOJIIHNITHHUKH, PAKECTHI, pblyar, HO,HBI/I}KHHﬁ nu

HGHOI[BH)I(Hblﬁ 6JIOKI/I, HAKJIOHHAsA IIJIOCKOCTb, MHPOCTBIC MCXaHU3MbBI B 6LITy,

13l COOOILAoIIMeCcs] COCYIbl, YCTPOWCTBO BOJOINPOBOJA, THJIPABIMYECKUN Ipecc,
MaHoOMeTp, OapomeTp, BBICOTOMEpP, MOPIIHEBOM HACOC, apeoMeTp, 3XOJOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE TOJOXKEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUH CTPOCHHUSI BELIECTBA.

2.1 Mopnenu  TBEPHOTO, KUAKOTO U  ra3oo0pa3HOrO  COCTOSHUM  BEIECTBA.
Kpucrannuyeckue u amopdHsie Tena

25 JBmwxenue vactuil BemecTBa. CBsi3b CKOPOCTH JIBMIXKEHHUS YACTHI] C TEMIIEPATYPOM.

' bpoyHnoBckoe nBuxenue, nuddysus

2.3 CmaunBaHue M KallWUISIPHbBIE SIBJICHUS

2.4 TerioBoe pacuiupeHue U cxaTue

2.5 TennoBoe paBHOBECHE

"6 Buytpennsist sneprus. Pabora u Teruionepeada Kak ciocoObl U3MEHEHHsI BHYTPEHHEH

' SHEPruun

2.7 Buapl Tenionepeaadn: TeIIONPOBOIHOCTb, KOHBEKIIMS, U3TyUEHUE
HarpeBanue u oxnaxnaenue ten. KonnmuecTBo TEMIoThl. Y AelibHAs TEMIOEMKOCTD:

2.8 Q:mn[fz—fl]
3aKOH COXpaHEHMsI SHEPTUU B TEIIOBBIX Mpolieccax. Y paBHEHUE TEIJIOBOro OaaHca:

29 O+0, +..=0
Ucnapenue u konaeHcanus. 3MeHeHne BHyTPEHHEN SHEPTUH B IPOLIECCE UCTIApEHUSs

2.10 W KoHJeHcanuu. Kunenne xxuakoctu. Y aenpHas TermioTa napooopasoanus: L = O/m

2.11 BnaxunocTs Bo3ayxa
[TnaBnenue u kpucraumsanus. V3mMeHenne BHyTpeHHEH YHEPTrUW MPHU TUTABJICHUH U
KpUCTAJUIM3aLUU. Y JebHAs TEIIOTa TUIaBICHUS:

2.12
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BHyTpeHHss sHEPrUs CropaHus TOIUIMBA. Y JeNbHAs TEIJIOTa CTOpaHus TOIUIMBA: ¢ =

2.13 O/m
2.14 [Tpuntumne! padoTs! TermoBsix apurareneid. KI1J[ termoBoro apurarens
Ilpakmuueckue pabomul
N3mepenue yaenbHONH TEIUIOEMKOCTH METANIMYECKOIO LWIMHIPA; KOJIWYECTBA
TEIUIOTHI, ITOJIy4€HHOI'0 BO/IOM KOMHATHON Temmeparypbl (PUKCUPOBAHHOW Macchl, B
515 KOTOPYIO OMYLIEH HarpeTblii LUIMHAP; KOJIMYECTBA TEIUIOTHI, OTAAHHOI'O HarpeThiM
' LWIMHIPOM, TIOCJIE OITyCKaHUs €r0 B BOJy KOMHATHOM TEMIIEpaTypbl; OTHOCUTEIBHON
BJIQXKHOCTH BO3/1yXa; YAEIbHOM TEIIOTHI IJIaBieHUs Jpaa. MccaenoBanue n3MeHEeHUs
TEMIepaTypbl BOJAbl HpPU PaA3IMYHBIX YCIOBUAX; SABJICHHUA TelJIooOMEeHa IpHU
CMELIMBAaHUH XOJIOJHOW U ropsue BOJBL; POLECCa UCTIAPEHUS
QDusuueckue a61eHUA 8 NpUpPoOe. TOBEPXHOCTHOE HATSKEHHUE U KAIIUJUISIPHBIE SIBJICHUS
2.16 B NPUPOJE, KPUCTAIBI B Ipupoze, usiaydeHue ConHua, 3amep3aHue BOJOEMOB,
MOpCKHE Opu3bl; 00pa30BaHKUE POCHI, TyMaHa, UHEsl, CHeTa
Texnuyeckue ycmpoiicmea: KaOWUISpbl, NPUMEPbl HCIOIb30BAaHUS KPUCTAIIIOB,
2.17 KUAKOCTHBIM TEPMOMETP, TaTYUK TEMIIEPATYpbl, TEPMOC, CHCTEMA OTOIUIEHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBas TypOUHA, IBUraTeb BHYTPEHHETO CrOpaHus
3 OJIEKTPOMAT'HUTHBLIE ABJIEHUA
3.1 Onexrpuzanus Teil. J[Ba BUa 3JIEKTPUUECKUX 3apsiioB
3.2 B3aumopeiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
14 Onektpuueckoe none. Hanpsx€HHocTes  2nexTpuueckoro  nons.  IIpuHnun
' CYTIEPIO3UIINH IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenu osnekTpuueckux 3apAnoB. JleficTBHe  3JIEKTpUYECKOro IOJISI  Ha
' AJIeKTpUYecKue 3apsbl. [[pOBOIHUKY U TUANEKTPUKH
[TocTossHHBIN 3yEKTpUYECKUM TOK. JleWcTBUsS 3nekTpuyeckoro Toka. Cuia Toka.
Hanpsxenue.
3.6 I=q/t,U=A4/4
DNEKTPUUECKOE CONIPOTUBIIEHHE. Y AETBHOE AIEKTPUUECKOE CONPOTUBIICHHUE!
3.7 R =pl/S
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3.8

3akon Oma ans ydyacTtka snekrpudeckoit nenu: [ = U/R

3.9

3.10

ITocnenoBarenbHOE COEAMHEHNE IIPOBOAHHKOB:
1, =1,. U=U,+U,. R=R, +R,
Hapannenbﬂoe COCAMHCHUEC ITPOBOJHUKOB PABHOI'O COIIPOTUBJICHUA:

U=U,.I=I+1I; Rzi.
CMeluanHble COEMHEHNS TIPOBOTHUKOB

Pa6ota u MmomHOCTh AnekTpudeckoro Toka. 4 = Ult, P = Ul

3.11

3akon Jxoynsa — Jlenma:

O=I"-R-t

3.12

3.13
3.14
3.15

OmnbiT Dpcrena. MarHuTHOE 1oJie MPSMOTo TPOBOJHUKA C TOKOM. JIMHUM MarHUTHOM
WHIYKIUU

MarauTHoe 1oJie IOCTOSIHHOTO MarHuTa. B3auMoaencTBiue oCTOSHHBIX MarHUTOB
JlelicTBME MarHUTHOTO IOJIS1 HA POBOJHUK C TOKOM

Oneitel Gapanes. SABnenue snekrpoMarHuTHON MHAYKUUU. [IpaBuio Jlenna

3.16

3.17

IIpakmuueckue pabomoi

W3MepeHue 3IIEKTPUYECKOTO COITPOTUBIIEHHUS PE3UCTOPA; MOLHOCTH JIEKTPUUECKOTO
TOKa; pabOThI JTEKTPUUECKOTO TOKA.

HccnenoBaHue 3aBUCUMOCTH CHUJIbI TOKA, BO3HUKAIOILETO B MPOBOJHUKE (PE3UCTOPBI,
J'IaMl'IO‘-IKa), OT HaIlIpsIXKCHHUA Ha KOHIaX IMMPOBOAHUKA, 3aBUCUMOCTU COITPOTUBJIICHHUS OT
JUIMHBl TIPOBOAHMKA, IUIOIIAAM €ro IIONEPEYHOrO0 CEUEHUs U  YIEIBHOIO
COIIPOTHUBIICHUS.

[IpoBepka mnpaBuna A DJIEKTPUUECKOTO HANPSIKEHUS IIPU  IOCIEN0BATEIBHOM
COCIMHCHUHU TMIPOBOAHHUKOB, IIpaBUJIa JJd CHJIBI JJICKTPUYECKOTO TOKa IIpU
napajielbHOM COEMHEHUH MPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOYKA)

Qusuueckue seneHuss 6 npupode: DIEKTPUUECKHE SBICHUS B aTMocdepe,
AEKTPUYECTBO )KMBBIX OPraHU3MOB, MarHUTHOE I0Jie 3eMJIH, Apeld MoIocoB, Poib

MAar"HuTHOTO IIOJIA JJIA XKU3HHU Ha 3eMHC, MOJIAPHOC CUAHUC
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Texnuueckue ycmpoticmea: 3JIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUUK

SHCKTpI/I‘lCCKOﬁ OHEPIuu, OSJICKTPOOCBCTUTCIILHBIC HpI/I60pBI, Harpe€BaTcJIbHBIC

518 AIIEKTPONPUOOPH!  (MIPUMEPHI), AJIEKTPHUUYECKUE TPEIOXPAHUTENHN, 3JICKTPOMArHMT,
3JIEKTPOJBUTATEIb IIOCTOSHHOTO TOKA, TEHEPATOpP OCTOSTHHOT'O TOKa
3.19 OneKkTpoMarHuTHele BOJHBIL. [1Ikana 351eKTpoMarHuTHEIX BOJTH
3.20 JlyueBas mognens cBeta. IIpsiMonnHeiHOe pacpoCTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. [nockoe 3epkaio
3.22 [Ipenomiienue cBera. 3aKOH MPEIOMIICHUS CBETA
3.23 Hucnepcus cseta
394 Jlunza. Xop nyueit B mun3ze. ®oKycHOE paccTosiHUE JIMH3BI. ONTHYEeCKask CUJla JTUH3bI:
' D=1/F
3.25 I'na3 xak ontuyeckas cucrema. Onruyeckue npuodopsl
Ipaxmuueckue pabomul
M3mepeHue onTUYeCcKOH Ccuibl coOuparole JMH3bI;, (HOKYCHOTO pPacCTOSHUS
cobuparonield JuH3bI (TI0 CBOWCTBY paBEHCTBA Pa3MEpOB INpeaMeTa U M300pakeHus,
3.26 KOTJ1a MPeIMET PacIoyio’KeH B TBOMHOM (hoKyce), moKa3aTess MpeIoMIICHHSI CTEKIIA.
HccnenoBanue cBOMCTBA M300paKE€HUsI, MOITYYEHHOTO C IMOMOIIBIO coOuparomen
JIMH3Bl; N3MEHEHHSI JOKYCHOT'O PACCTOSHUS JIBYX CIIO’KEHHBIX JIMH3; 3aBUCUMOCTH yTJIa
MIPEIOMJIEHUSI CBETOBOTI'O JIyda OT yIJIa IaJIeHNUs Ha TPAHUIIE «BO3yX — CTEKIIO»
397 Quzuueckue aenenust 6 npupooe: 3atMeHust ConHua u JIyHbl, [IBeTa TeJ, ONTHYECKHE
‘ sBJIEHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
3.28 Texnuueckue ycmpoiicmea.: 04KH, IEPUCKOTI, (OTOAIAPAT, ONTUYECKHE CBETOBO/IbI
4 KBAHTOBBGIE ABJIEHUA
4.1 PangnoaktuBHOCTh. Anb(ha-, 6eta-, ramma-uznyyenus. Peakuuu ansga-u Oeta-pacnana
4.2 OmneiTel Pezepdopaa nmo paccesuuto anba-yacruu. [Inanerapuas mogens atroma
4.3 CocraB aroMHoOTO sigpa. M30Tomns!
4.4 [Tepuon monypacnaaa aTOMHBIX SIAEP
4.5 S nepHble peakiu. 3aKOHbI COXPAHEHUS 3apsS0BOTO U MAaCCOBOTO YHCEI
Qusuueckue A6n1eHUs 8 npupode. eCTECTBEHHBIN paJMOaKTUBHBIA (OH, KOCMHUYECKHE
4.6 JTy4H, PaJUOAKTUBHOE U3TyUYEHUE PUPOJIHBIX MUHEPAJIOB, AEHCTBUE PaIMOAKTUBHBIX
M3JIy4eHUI Ha OPraHu3M YeJIOBEeKa
47 Texnuueckue ycmpoucmea: CHEKTPOCKOI, WHIAMBUAYAIbHBIA JTO3UMETP, Kamepa

Bunscona, sinepHas sHepreTuka
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