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Haumenosanue DOU3UKA

npeaMera

YpoBeHb, Ki1ace OcHoBHOE 00111ee 00pa3oBaHus, 7-9 Kiacc

KOJIMYECTBO YACOB II0 7 knacc 8 Kmacc 9 knacc

yaeOHOMY TUIaHY

- B HEJICIIIO 2 2 3

- BTIOJ 68 68 102

[Iporpamma .®uaunka. Pabouaga nnornamma k nuHum YMK A R. MenkiiikuHa. F M.

MvTHuk. 7-9 knacehkl: vaebHo-meTogmyeckoe nocobue / H.B. dmunoHosny,
E.M. l'yTHKK. - M.: IPO®A, 2018.

Y4yeOHUKH MepbiwkuH A.B. ®dusnka 7xn, -Opodpa, 2019

MepbiwknH A.B. ®unsuka.8 kn.-poda, 2020

MepbiwknH A.B., N'yTHUK E.M. ®usuka 9 kn.-Opoda , 2018

Pabouas nporpamma no ¢usuke 1 7—9 KIaccoB cocTaBlieHa HA OCHOBE:

- ®enepaabHOTO rOCYIapCTBEHHOTO 00Pa30BaTEILHOTO CTAHIAPTa OCHOBHOTO
oO1rero oOpa3oBaHus,

o  Konmenmus npenogasanus yueOHOro npeamera «Pn3nka» B 00pa3oBaTeNbHEIX oprann3anusax Poceniickoit
deneparmu, peanH3yONIIX OCHOBHBIE 001Ie00pa3zoBaTenbHbIe IporpaMmel (Y TBepskaeHa Pemrennem
Konnernn Munncrepctsa Ipocemmenus Poccuiickoit @enepannu, mporokorn ot 03 gexadps 2019 r. NellK-

4BH).
-OOII, ocnoBHoro o6mero oopazoBanus [ bOY COILINe3
-nporpammbl Bociutanusg [ bOY COL Ne3.
JlaHHAsTIpOTpaMMaoTpaXkaeTo0s3aTeIbHOCIITY CBOSHHSIBOCHOBHOMIIIKOITE
bu3uKu

JII/I‘IHOCTHBIG, METANPEAMETHLIC U IIPEAMETHLIC PE3YJIbTATHI 0CBOCHUA y‘lGﬁHOFO

npeaMera

MeTaHpeIlMeTHLIe PeE3yabTaThl

Peryastusnbie YV /I

YMeHne camocToATeNbHO onpeaensiTb uenn obyyeHns, ctaButb 1 OpMynmpoBaThb
HOBble 3aga4yn B y4yebe v nosHaBaTenbHon geatenbHoCTU. OByyaroWmnnes CMoXeT:

* aHanu3npoBaTb CyLIEeCTByKLME W nnaHupoBaTb Oyayuime obpasoBaTeribHble
pes3ynbTaThl;

* BblgBUraTb BepcuUM peweHns npobnembl, OPMyNMpoBaTb  rMNOTE3bI,
npeaBoCXuULLaTh KOHEYHbIN pe3ynbTar;

YMeHMe camoCcToATENbHO NaHMpoBaTh NYTU AOCTUXKEHNS Lienen, 0CO3HAaHHO
BblOMpaTb Hanbonee ahPeKTMBHbIE CNOCOOLI peLleHns y4eOHbIX U NO3HaBaTENbHbIX
3agay. O0y4varoLnincss CMOXET:

e onpegenatb Heobxoaumble [OencTBME(sl) B COOTBETCTBUM C  y4yebHOM wn


https://docs.edu.gov.ru/document/60b620e25e4db7214971c16f6b813b0d/

no3HaBaTeNbHOW 3a4ayen U COCTaBMNSATb anropuTM X BbIMOMHEHMS;
+ obocHoBbIBaTb WM OCYLLECTBNATbL BblOOp Havbonee adpdeKkTMBHbIX cnocobos
peLueHns y4ebHbIX U No3HaBaTeNbHbIX 3a4au.
YMeHne COOTHOCUTb CBOM AEWCTBUS C NNAaHUPYEMbIMU pe3yrbTatamu,
OCYLLECTBNATb KOHTPOSb CBOEN AeATENbHOCTU B NpoLecce AOCTUMXKEHUSA pe3ynbTaTa.
O6yvatrowmiica CMoXeT:
*  OCYLECTBMATb CaMOKOHTPOSlb CBOEW AEATENbHOCTM B pamKax MpeanoXeHHbIX
ycrnosui n TpeboBaHui;
* OueHVBaTb CBOKW [AEATEeNbHOCTb, aApPryMeHTUpys NPUYUHbI OOCTUXKEHUS WU
OTCYTCTBUSA MNaHMPyemMoro pesynbrara.
YMeHue oueHmBaTb NpaBubHOCTb BbIMNOMHEHUS y4ebHON 3agadn, COGCTBEHHbIE
BO3MOXHOCTU ee pelueHus. Oby4aloLnincs CMoxeT:
e onpeaenatb KpUTEpPUMM MNPaBUIBbHOCTM (KOPPEKTHOCTW) BbINOMHEHUA Yy4ebHOM
3agauu;
* aHanusnpoBaTb n 060CHOBbLIBaTb npUMeHeHne COOTBETCTBYIOLLErO
WHCTPYMEHTapus 4Ns BbINOMHEHMS y4ebHOoN 3agauu;
* OueHMBaTb NPOAYKT CBOEN OeATENbHOCTM NO 3a4aHHbIM U/UMU CaMOCTOATENBHO
onpeneneHHbIM KpUTepmsiM B COOTBETCTBUN C LENbo AeATENBHOCTY;
* (pukcmpoBaTb W aHanu3npoBaTb AMHAMUKY COOCTBEHHbIX ObpasoBaTenbHbIX
pe3ynbLTaToB.
BnageHne ocHoBamMM CaMOKOHTPOIIS,, CAMOOLIEHKUN, MPUHATUS peLUEeHU.
O6yyvatowmica CMOXeT:
e Habnogatb W aHanuauMpoBaTb COOCTBEHHYH Y4YeObHYl0 M NO3HaBaTESbHYIO
AEeATeNbHOCTb N AeATENbHOCTb APYrnX 0ByyaroWmnxcs B NpoLecce B3anMonpoBEPKMY;
* COOTHOCUTb peanbHble W NNaHWpyemble  pesynbTatbl  UHAUBUAYaINbHOW
obpasoBaTenbHON AeATEeNbHOCTU U AenaTb BbIBOAbI;
* MPUHUMaTb pelleHne B y4ebHOW cuTyaumm U HeCTU 3a Hero OTBETCTBEHHOCTb.
ITo3naBarenbHbie YY /1

YMeHue onpefensTtb NOHATUA, co3gaBaTb 0000LWeHns, ycTaHaBnuBaTb aHanoruu,
CTPOMUTb NIOFMYECKOE paccyXaeHune, ymo3akniodeHe n genatb BbiBoabl. Oby4vatomiica
CMOXeT:

+ 00beauHATbL npegMeTbl B rpynnbl MO ONpederieHHbIM MNpu3Hakam, CpaBHUBATD,
Knaccuduympoatb 1 0606wWaTtb akTbl.

YMeHue co3gaBath, NPUMEHATb U Npeobpa3oBbiBaTh 3HAKM 1 CUMBOJSIbI, MOGENM U
CXeMbl AN pelleHns y4ebHbIX 1 no3HaBaTenbHbIX 3aga4d. O6yyaroLWmnincs CMoXeT:

e onpegensiTb NorndeckMe CBsA3M Mexagy npegmetamu, o6o3HayaTb [aHHble
NOrnyeckme CBA3N C NOMOLLbIO 3HAKOB B CXEME;

* nepeBOAUTb CMOXHYKD MO COCTaBy WHopMauuio wn3 rpaduyeckoro unm
dopmMann3oBaHHOro (CMMBOSbLHOMO) NPeACTaBEHNsA B TEKCTOBOE, U HAOOOPOT;

s CTPOUTb JOKa3aTeNbCTBO: NPAMOE, KOCBEHHOE, OT NPOTUBHOIO;

CwmbicnoBoe 4teHne. OBby4varoLmica CMOXET:

*  OpPMEHTMPOBATLCS B COAEPXaHWUM TEKCTA, NOHUMAaTb LLeNOCTHbIA CMbICI TEKCTa.

Pa3BuTre MoTMBaLMKM K OBNAAEHMIO KYNbTYPOW akTUBHOIO UCMOSb30BaHNSA CroBapen 1
APYrmx NoMckoBbIxX cuctem. OByyaloLNNCa CMOXET: OCYLLEeCTBNATbL B3aUMOAENCTBUE C
3NEKTPOHHbIMU NOUCKOBLIMU CUCTEMAMMW.

KommynukaTtusabie YY /[

YMeHune opraHn3oBbiBaTb y4ebHOE COTPYAHNMYECTBO U COBMECTHYIO AesATeNbHOCTb C
yuntenem u cBepcTHMkamu; paboTtatb MHAMBMAYanbHo 1 B rpynne. OGyyatoLwmiicss CMOXET:
e CTPOMTb MNO3WUTUBHbIE OTHOLUEHUSS B npouecce Yy4ebHOW U Mo3HaBaTENbHOW

OEeATENbHOCTH;
e npepnaratb allbTeépHaTUBHOE peLleHNE B KOHC*)J'II/IKTHOVI cutyauuu,
(DOpMI/IpOBaHI/Ie N pa3BnuTne KOMNEeTeHTHOCTU B obnactn ncnonb3oBaHNA



NHPOPMAaLMOHHOKOMMYHUKALMOHHBIX TexHoNornn (aanee - UKT). O6y4yatowmiica CMOXET:

e UerneHanpaBneHHO MuckaTb W  UCMOMb30BaTb WMH(OPMAaLUOHHbIE  PEecypchl,
Heobxoaumble ANs pelleHns y4ebHbIX U NpakTUYeckux 3agad ¢ nomolybio cpeacts VKT,

JIMYHOCTHBIE pe3yabTaThl:

COTOBHOCTb U CMOCOBOHOCTb 0BYyYaloLMXCA K CAaMOPa3BUTUIO U caMOOobpa3oBaHUIo Ha
OCHOBE MOTMBaUUN K 0OBY4EHMIO M NO3HAHWIO; FOTOBHOCTb U CMOCOBHOCTbL OCO3HAHHOMY
BbIGOPY M NOCTPOEHUIO AanbHENLWEN UHAMBUAYANbHOW TpaekTopun obpasoBaHus Ha 6ase
OPUEHTUPOBKM B MUpe npodeccui n NpodreccmoHarnbHbIX NPeAnoYTEHNN, C y4ETOM
YCTONYMBbIX NO3HABATENbHbIX UHTEPECOB; CHOPMUPOBAHHOCTb OTBETCTBEHHOIO OTHOLLEHWS
K YYEHUIO; YBAXXUTENBHOIO OTHOLLEHMWS K TPpyAY, Hannyme onbiTa y4acTnsa B coumanbHO
3Ha4YMMOM Tpyae; COHOPMUPOBAHHOCTb LIENOCTHOrO MMPOBO33PEHUS, COOTBETCTBYIOLLIErO
COBPEMEHHOMY YPOBHIO Pa3BUTUSA HayKn 1 OBLLLECTBEHHON NPAKTUKKN; COOPMUPOBAHHOCTb
LleHHOCTM 300poBOro 1 6esonacHoro obpasa XunsHu.

Pe3yabTaThl peaju3anui BOCIUTATEIbHOIO MOTEHI[AAIA YPOKA:

° VCIMAHOGICHUE 008EPUMENIbHbIX OMHOULCHUTL MENHCOY VUUMENEeM U €20
VUEHUKAMU,  CNOCOOCMBYIOWUX  NOZUMUBHOMY  8OCHPUSIMUIO  VYAUUMUCSL
mpebosanull U npocvh Y4umes, NPUCLCYEHUI0 UxX SHUMAHUSL K_00CYAHcOaemoll Ha
VPOKe UHGOpMayuL, AKMUsU3ayUY Ux NO3HABAMENbHOU 0esmMelbHOCIU,

° nobyxcoenue  WKOAbHUKOE _cobiitodams _HA _Ypoke obuienpunimoie
HOPMbL NOGEOCHUSL, NPABUNA OOWEHUS CO CIADUUMU (VHUMENAMU) U C6EPCIMHUKAMU
(wKonbHUKAMU), NPUHYUNBL YYeOHOU QUCYUNIUHLL U _camoopeanusayuu, «IIpaBuna
BHYTPECHHETO PACIOPSIIKa 00yYarOIIUXCSI»;

° NPUBNICYCHUE BHUMAHUS _WKOJIbHUKOS K _YCHHOCIHOMY _ACHEKmY
U3VYACMBIX HA YPOKAX SIG/ICHUL, OP2AHU3AYUS UX PAOOmbl C NOJIYYaeMou HA YPOKe
COYUANBHO _ 3HAYUMOU __UHGOpMayuel — UHUYUUPOSAHUE _ee  00CYHCOCHUS,
BbICKA3bIBAHUS VHAUUMUCS C80€20 MHEHUS N0 ee N0600Y, 8bipabOmMKU C80€20 K Hell
OMHOUEHUS;

° NPUMEHEHUE HA_YDOKe UHMEPAKMUEHbIX (opm padbomvl V4Auuxcs.
UHMELNEeKMYA/IbHbIX uzp, YPOKOB-ITYTEIICCTBUH, CIUMYIUPVIOUIUX
NO3HABAMENbHYIO _MOMUBAYUIO  UUKOJbHUKOS, OUOAKMUYECK020 _meampd, 20€
NOJIVYEHHbIE HA_YPOKEe 3HAHUS _00bl2DblEAIOMCS 6 _MeampaibHblX NOCMAHOBKAX,
ouckyccuii, YpOKOB-TUCITYTOB, YPOK-KOH(EpEeHLUs, Komopvle O0aiom yuauumcs
B03MOICHOCHIL NPUOOPECMU ONbIM. 8€0CHUS KOHCMPYKMUBHO20 OUAN02d; 2PYNNOBOL
pabomvl unu pabomsl 8 napax, Komopwsie y4aT IKOJIHLHIUKOB KOMaHIHOW padoTe u
B3aMMOJICHCTBHIO C IPYTUMH JIETHMHU.




IIpeameTHbIEC pe3yabTaTh

BeinyCKHHK HAy4YHUTCH:

» cobnogate npaBuna 6e30MacHOCTU M OXpaHbl Tpyaa npu pabote ¢ y4ebHbIM n
nabopaTtopHbiM 060pyAOBaHMEM;

* NOHMMATb CMbICIT OCHOBHbIX (PU3NYECKUX TEPMUHOB: uU3n4eckoe Teno,
dusnyeckoe siBrneHue, pusmnyeckas BennimHa, eaAvHuLbl U3MepeHus;

* pacnosHaBaTb Npobrembl, KOTOPble MOXHO pewnTb NpU MOMOLUM OU3NYECKUX
METO[OB; aHanusuMpoBaTb OTAEeNbHble  3dTanbl  MPOBEOEeHUA  UCCnefoBaHuin U
WHTepnpeTMpoBaTb pe3ynbTaTbl HAGNOAEHUA N ONbITOB;

* CTaBUTb OMbITbl MO UCCNEeAOoBaHNI0 PU3NYECKUX ABITEHUN UITU (PU3NYECKUX CBOUCTB
Ten 6e3 Ucnonb3oBaHUsS NPAMbIX U3MEPEHUIn; Npy 3TOM hopmynMpoBaTb Npobnemy/3agady
y4yebHOro aKkcnepumeHTa; cobupaTb YCTAHOBKY W3 MNpeanoXeHHoro obopyaoBaHus;
NPOBOAMUTbL ONbIT N POPMYNMPOBATL BbIBOAbI.

[MprnmeyvaHue. MNpu npoBegeHnn nccrneaoBaHna puUsnyeckux SBneHnin
namepuTenbHble NPUBopbI UCMONB3YTCS MWL Kak 4aTYMKN U3MepPeHNa (prnsndecknx
BENIMYUH. 3anncu nokasaHuUm NpsiMbIX U3MEPEHNN B 9TOM Cryyae He TpebyeTcs.

* MOHMMaTb POSib AKCNEPUMEHTA B NOMYYEHUN HAY4YHOU MHPOopMaLmK;

* NPOBOAUTL NPSIMbIE N3MEPEHNA (PUNYECKMNX BENNYNH: BPEMS, pacCTOSHNE, Macca
Tena, obbem, cuna, Temnepatypa, aTMocdepHoe [AaBreHue, BIaXHOCTb BO34yxa,
HanpsbkeHue, cuna Toka, paguaunoHHbIA (OH (C Ucnonb3oBaHMeEM A03MMETPA); NPU 3TOM
BblOMpaTb oNTUManbHbIN cnocod N3MepeHnst U UCNONb30BaTb NPOCTENLLIME METOAbI OLEHKN
NOrpeLIHOCTEN U3MEPEHNIA.

MpunmeyvaHue. Jliobas ydebHan nporpamma gosmkHa obecneymBaTb oBnageHme
NPAMbIMU N3MEPEHUSIMIN BCEX NEPEUNCTIEHHBIX (PUNYHECKUX BEMNYNH.

* NPOBOAMTb  UCCnedoBaHWe  3aBUCUMOCTEN  (PUBNYECKMX  BENUYMH  C
NCronb30BaHMEM NPAMbIX U3SMEPEHUIA: NPU 3TOM KOHCTPYUpoBaTb YCTAaHOBKY, (PMKCUPOBaTb
pesynbTaTbl NOSYYEHHOW 3aBUCUMOCTU PU3NYECKUX BENMUYMH B BUAe Tabnuy n rpacukos,
Aenatb BbIBOAbI MO pe3ynbTaTaM UccneaoBaHus;

* NPOBOAUTb KOCBEHHbIE W3MEPEHUS (PUBNYECKUX BEMUYUH: NPU BbINOSIHEHUM
n3mepeHun cobnpaTtb aKCNepUMEHTarnbHYI YCTaHOBKY, Cneaysa NpeafioXKeHHON NHCTPYKLUNUN,
BblYUCMATb 3HAYEHWE BEMMYUHBbI U aHanM3npoBaTb MOSyYEHHble pe3ynbTaTbl C Yy4eTOM
3aJaHHON TOYHOCTU N3MEPEHUM;

* aHanNu3npoBaTb CUTyaUuMW MPaKTUKO-OPUEHTUPOBAHHOIO Xapaktepa, y3HaBaTb B
HUX NPOSABNEHUE U3YYEHHbIX PU3NYECKNX ABEHUA UMW 3aKOHOMEPHOCTEW U MPUMEHSTb
nmerLmnecs 3HaHNa ansg nx o6 bACHEHNS;

* NOHMMAaTb MNPUHUUNBI OEWACTBUA MallMH, NPpUOOPOB U TEXHUYECKUX YCTPOWUCTB,
ycrnoBusi ux 6e30nacHOro UCnofnb30BaHNS B MOBCEAHEBHOW XXU3HU;

* MCMNONb30BaTh NP BbINONHEHUM Y4eOHbIX 3a4a4 Hay4YHO-NONYNSPHYIO NMTepaTypy
0 PM3MNYECKNX SABNEHUSAX, CNPaBOYHbIE MaTepuarnsl, pecypcbl IHTepHeT.

Bbll’[yCKHI/lK MOJYYHUT BOSMOKHOCTb HAYYUTHCH:

* 0CO3HABAMb YEHHOCHb HAYYHLIX UCCIe008aHUl, POb PUUKU 6 paciuupeHuy npeocmasieHuli oo
OKpyofcarouiem mupe u ee emad 6 Yy4lleHUue Kkavecmea JHCUu3Hu,

* UCNONB306aMb  NpUEeMbl NOCMPOCHUs  Quaudeckux Mooenet, Noucka U @OOPMYIUPOSKU
00Ka3am€ﬂbcm€ 6b106’tul’I’lblx cunomes U meopemudecKkux 6b160006 HA OCHOBE IMRUPUYUECKU YCNMAHOB/IEHHbLX
axmos;

® CcpasHUusamv MOYHOCMb UBMEPEHUs ¢u3uuecz<ux BEIUYUH NO GEAUYUHE UX OMHOCUMETbHOU
NnocpewmHoCmu npu NPosedeHUl NPIMbIX U3MEPEHUL,

® camocmosimelbHo npoeodumb KOCBEHHblE UBMEPEHUA U uCCJZE()OGClHMﬂ quS’MUECKM)C 6eJlUYUH C
UCnoi1b3oeanuem pasiudHsblx CI’lOCO506 U3IMepPEeHUs d)usuqecmtx 6EJIUYUH, 6‘bl6upanb cpedcmea UsmMeperus ¢
YUemom HeoOX00uUMoU MOYHOCMU U3MEPeHUll, 000CHO8bIBAMb blOOP CHOCODA UMEPEeHUsl, A0eK8AMHO20
nocmaesieHHou 3(1()(1%6, npogodumb OYEHKY aocmoeepﬂocmu NOJIYYEHHRbIX PE3YIbMaAmoe,



*  GOCHPUHUMAMb UHDOPMAYUIO DUUUECKO20 COOEPIHCAHUSL 8 HAYUHO-NONYIAPHOU umepamype u cpeocmeax
Maccoeotl uHpopmayuu, Kpumuiecku oyeHu8ams NOIY4eHHyI0 UHpopmayuio, aHaru3upys ee cooepoicanue u 0anHvle 0o
UCMOYHUKe qu)opMauuu;

® COS’OCZGCIWlb 606cm8eHHble NUCbMEHHbIE U )Y)CNHbLE COO6M/[€HM}Z o gbu3ut¢ecz<ux ABGNIEeHUAX HA OCHOB€ HECKOJTIbKUX
UCTMOYHUKO8 UHDOPMAYUU, CONPOBONCOAMb BbICMYHICHUE NPEe3eHMAayuel, Y4umvleéds O0CODEHHOCMU ayOumopuu
C6EPCNMHUKO6.

MexaHuuyecKue siBJE€HUS

BbBINyCKHHK HAYYHTCH:

s pacrnosHaBaTb MeXaHU4ecKkme SBIeHMsI U OOBACHATbL HAa OCHOBE MMEKLUMXCHA 3HAHWUM
OCHOBHble CBOMCTBa WSIM YCIOBUA MPOTEKAHUS 3TUX ABMNEHUN: paBHOMEPHOE N HepaBHOMEpPHOe
OBWXEHWe, paBHOMEPHOE W PaBHOYCKOPEHHOE MPAMOSIMHENHOE [OBWXKEHWE, OTHOCUTESNbHOCTb
MEXaHW4YeCcKoro ABMXeHUdA, cBobogHOE nageHue Ten, paBHOMEPHOE ABWKEHME MO OKPYXKHOCTW,
NHepLUns, B3aNMOAENCTBUE TEN, peakTUBHOE OBWXeHUe, nepefaya AaBreHns TeBepabiMn Tenamu,
XUOKOCTAMM M rasamu, aTMocepHoe [aBreHue, nnaBaHWe Ten, paBHOBECUME TBepablX Ten,
MMEIOLLMX 3aKpensieHHYl OCb BpalleHus, konebaTenbHoe ABWMXEHWEe, pPe30oHaHC, BOJSIHOBOE
ABWXeHne (3BYK);

* ONUCbIBaTb U3YyYEHHbIE CBONCTBA TeST U MeXaHU4eckue ABneHns, Ncnonbays pusnyeckme
BENUYUHBI: NYTb, NEpeEMeLLEeHne, CKOPOCTb, YCKOPEHWe, nepuof obpalleHnsi, Macca Tena, NioTHOCTb
BellecTBa, cuna (cuna TSHKecTU, cuna ynpyroctu, cuna TpeHus), AaBrneHue, umnynbc Tena,
KWHETMYECKas SHeprusi, MoTEeHUuanbHas 3Heprusi, MexaHuyeckas paboTa, MexaHuyeckas
MoLuHocTb, KM npu coBepweHnn paboTbl C UCNOMb30BaHNEM NPOCTOr0 MEXaHn3amMa, cuna TPeHus,
amnnuTyaa, nepuvog un yactota konebaHuin, AnnuHa BOSHbI U CKOPOCTb €€ pacnpoCTpaHEHUS; npu
OMMUCaHUKN NpaBUbHO TPAKTOBaTb (PU3NYECKNIA CMbICI MCMONb3YEMbIX BENMYMH, NX 0603HAYEHNSA U
€ANHULbI U3MepeHnd, HaxoouTb (OpMyrbl, CBA3bIBAOWME OaAHHYH (PU3NYECKYHD BESIMYMHY C
OPYrMMKN BENMNYUHAMM, BbIYUCNATL 3HAYEHNE PU3NYECKON BESTUYMHDI;

e aHanuaMpoBaTb CBOWCTBa TeJSl, MeXaHU4YecKme SBMEHUS U Npouecchbl, WUCNONb3ys
dum3nYecKMe 3aKOHbl: 3aKOH COXPaHEHUs 3SHEeprun, 3akoH BCEMMUPHOrO TArOTEHUS, NPUHLUMN
cynepnosvumm cun (HaxoxgeHue pasHogeuncTsytowen cunbl), |, Il n 1l 3akoHbl HblOTOHA, 3akoH
COXpaHeHna wumnyrnbca, 3akoH [yka, 3akoH [lackans, 3akoH Apxumena; npu 9TOM pasnuyatb
CNOBECHYI0 (DOPMYNMPOBKY 3aKOHa N ero MaTemMaTU4YeCKOe BblpaXkeHue;

* pasnuyaTb OCHOBHbIE NMPU3HAKN N3YYEHHbIX (PU3NYECKUX MOAENEN: MaTepuarnbHasi TOYKa,
MHepumnanbHasa cucTema oTcyeTa;

e pewaTtb 3agayun, MUCNosnb3ys (OU3NYEeCKMe 3aKOHbl (3aKOH COXPaHEeHUs1 3Hepruu, 3akoH
BCEMUPHOro TAroTeHUs1, NpuHUun cynepnosuuun cun, |, lin ll1I3akoHsbl HeloTOHA, 3aKOH COXpaHeHus
nMnynbca, 3akoH 'yka, 3akoH Nackans, 3akoH Apxumeaa) n hopmynbl, cBa3biBaloLwmne usmyeckme
BENUYMUHbI (NYTb, CKOPOCTb, YCKOPEHME, Macca Tena, NMOTHOCTb BewecTBa, cuna, OaBrieHue,
UMNYNbC Tena, KUHEeTUYecKas 9SHeprusi, noTeHuManbHasa SHepruda, MexaHudeckas pabora,
MexaHun4veckass mowHocTb, K[ npoctoro mexaHusma, cuna TPEeHUS CKOSbXEHUs, KOagUUNEHT
TpeHWd, amnanTyaa, nepuoa u Yactota konebdaHunin, AnnHa BOMHbI 1 CKOPOCTb €€ pacnpoCcTpaHeHns):
Ha OCHOBE aHanmM3a YCrnoBMS 3aJayM 3anucbiBaTb KpaTKoe YCnoBue, BblOenATb (ou3nveckue
BENUYUHBI, 3aKOHbI 1 OPMYIbl, HEOOXOANMbIE ONS €€ PELLEHUS, MPOBOANTb pacyeTbl N OLEeHUBaATb
pearnbHOCTb MOMYYEHHOro 3Ha4YeHUss U3NYECKON BENNYNHBI.

BI)Il'lyCKHI/IK MOJYYHUT BO3MOKHOCTb HAYYUTHCH:

* UCNOABL3068AMb 3HAHUSL O MEXAHUYECKUX SI6IeHUIX 8 NOBCCOHEBHOU JHCUHU 0N obecnevenuss be3onacHocmu
npu obpawenuu ¢ npubopamu U MexHU4eCKUMU yCmpoucmeamu, Oas COXPAHEHUS 300P068bsi U COOIIO0eHUs HOPM
IKOJIO2UHECKO20 NOBCOCHUSL 8 oxpyofca}omeﬁ cpe()e; npueodumb npumepsvl npaKmu4ecKkoco UCnolb306aHusAl qbusuuecxux
3HAHUL O MEXAHUYECKUX ABIEeHUIX U ¢u3uqea<ux 3AKOHAX, npumepsvl UCNOJIb306AHUA 6‘0306H06]Z}Z€Mblx UCMOYHUKO6
IHEP2UU, IKOJIOCUHUECKUX I’lOCJZEC)C‘I’I’lGMZZ MCCJleaOG(lHM}l KOCMUYECKO20 npocmpancme,

* pasauuamo cpanuysl npumerumocmu (jmsuqecmtx 3AKOHOB6, NOHUmMams 6’C€06u4u12 xapakmep
¢yH()ameHmaﬂbelx 3AKOHO6B (3aKOH COXpAaHeHUs MexaHMIlECKOIZ IHepcUU, 3AKOH COXPAHEHUs UMnyibcd, 3AdKOH

BCEMUPHO20 MALOMEHUSL) U OSPAHULEHHOCIb UCNONb30BAHUSL
YACMHBIX 3aK0H08 (3axkoH I yka, Apxumeda u op.);
*  HAX0O0UMb AOEKEAMHYIO NPEONONCEHHOU 3a0aue pu3uuecKyro Mooenb, paspeuams npooiemy KaK Ha OCHO8e



UMEIOWUXCA 3HANHUL NO MEXAHUKE C UCNONb308AHUEM MAMEMAmMU4ecKoz0 annapamad, mak u npu noMowju Memooos
OYeHKU.

TenoBbie siBJICHAS

BbinyckHUK HAYYHTCS:

* pacno3HaBaTb TerJsioBble ABJIEHUA U 0bbACHATL Ha base MMEKLLNXCA 3HAHUN OCHOBHbIE
cBOMCTBaA WUnun yCcrnoBuda MNMpoOTEKaHUA 3TUX SABNEHUIA: ﬂ,VId)(*)y3I/IFI, n3MeHeHne obbema Ten npu
HarpeBaHUn (OXJ'Ia)K,D,eHMVI), fbonblias cXuMaemMocTb ra3oB, mMallad CXUMaeMOCTb )KM,D,KOCTGVI "
TBEpPAbIX Tes;, TernjioBoe paBHOBECUE, UCNapeHwmne, KoHAeHCauud, nnasneHne, Kpucrtarnniamn3auund,
KuneHme, BITaXHOCTb BO3AyXa, pasfindHble cnocobsbl Tenmonepegayun (TeI'I.I'IOI'IpOBOLI,HOCTb,
KOHBEKUMUS, U3NyYeHne), arperaTHble COCTOSIHUS BELLECTBa, MOrfoweHne aHeprum npu ncnapeHum
XMOKOCTN U BblaeneHne ee npum KoHageHcauun napa, 3aBUCUMOCTb TemnepaTtypbl KUMNEHUA OT
AaBlneHnd;

* OnncbiBaTb WU3Yy4YEHHbIE CBOMCTBA TEN U TENNOBbIE ABMEHUS, ncnonb3y4 q)VI3VIquKV|e
BEJIMYUNHBbI. KOJIMYECTBO TENioTbl, BHYTPEHHAA 3HEPrud, tTemnepartypa, yaelibHad TenmoeMKOCTb
BellecTBa, ydenbHas Tennota nnaBfeHus, yaenbHas Tennota napoobpasoBaHus, yaenbHas
Tennorta cropaHunda Tonmnunea, KOS(b(bMLI.I/IGHT nones3Horo ,EleIZCTBMFI TennoBoro Asurartend, npu
onncaHnm npasuiibHO TPakKToBaTb (*)VISI/ILIeCKMﬁ CMbICIT UCNOJb3yEeMbIX BEJTUYUH, UX 0603Ha4eHna n
eanHnubl n3MepeHund, HaxoduTb CbOpMyJ'IbI, CBA3blBawWne OaHHYH C*)I/ISI/I‘-IeCKyI'O BEJNIM4YNHY C
apyrmumm BerindinHamu, BblHUCHIATb 3HA4YEHNE CbVI3VI‘-IeCKOﬁ BEINMNYUHbI;

* aHannM3npoBaTb CBOWCTBA Ten, TennoBble dABNeHNA M npouecchbl, UCMOJIb3yA OCHOBHbIE
nonoXxeHnAa atoOMHO-MOJEKYITAPHOIro y4eHnda o CTpoeHU BellecTBa U 3aKOH COXPpaHEeHUA SHEPTrnn;

* pasfindatb OCHOBHbIE TMPU3HAKN WNU3YYEHHbIX Cb|/|3|/|‘-|eCKVIX Moqeneﬁ CTpOEeHnsA rasos,
)KM,D,KOCTeﬁ M TBEPObIX TEl,

* NMpmnBOAUTb NPUMEPDLI MPakKTN4YeCKoro MUcCnosb3oBaHUA (*)VISI/ILIGCKMX 3HAHMN O TEnnoBbIX
ABINEHUAX;,

e pelwaTtb 3adayu, UCNonb3ysi 3aKOH COXPaHEHMSs1 3HEepPrunm B TEMMOBbIX Mpoueccax W
dopmynbl, cBA3bIBalOWMNE PUNYECKME BENNYMHBI (KONMYECTBO TENNOTLI, TEMNepaTypa, yaenbHas
TENNOEMKOCTb BeELleCTBa, yAelibHad TernnoTta nnaBleHnd, yaeribHad TennoTta napoo6pa3OBaH|/|ﬂ,
yAaenbHasi TennoTa cropaHus Tonnuea, KoagMUUNEHT NONEe3HOro AeNCTBUSA TENNOBOro ABUraTens):
Ha OCHOBE aHaJiM3a YCIoBUA 3adadn 3arncbiBaTb KpaTKoOe YyClioBUE, BbIOENATb (bmsmquKme
BEJMMYUNHDbI, 3aKOHbI U d)OpMyJ'IbI, HeO6XO,D,I/IMbIe OnAa ee pelleHnd, npoBoanTb pacyeTbl U OUEeHNBATb
peanbHOCTb NOJ1Iy4eHHOro 3Ha4YeHuA Cbl/l3l4‘-|eCKOl71 BEIMNYUNHDI.

BbInycKHUK MOJYYUT BO3MOKHOCTH HAYYHTHCSI:

* UCNONBL306AMb 3HAHUA O MENLOBbIX SAGNEHUAX 68 NOBCEOHEBHOU JHCU3HU 0151 0becneueHus be3onacnocmu npu
obpawjenuu ¢ npudbopamu U MeXHUYeCKUMU YCmpoucmeamu, OJis COXPAHeHUs 300p08bsi U CcOONO0eHUsl HOPM
9KON02UNECKO20 NOBeOeHUs. 6 OKpyxcaiowel cpede;, NpueoOUMb NPUMEPbL IKOIOSUYECKUX NOCIe0CmEUll pabombl
ogueamerneti HYMpeHHe20 C2oPaHus, Menao8slxX U 2UOPOINEKMPOCMAHYULL,

* paziuuams  Spanuybl  NPUMEHUMOCMU  DU3UYECKUX  3AKOHO8, NOHUMAMb  CeobWull  Xapaxmep
@yHoamenmanvHblx QU3UYECKUX 3AKOHO8 (3AKOH COXPAHEHUSI dHEp2UU 8 MENN0BbIX NPOYeccax) u 0ZPaHUdeHHOCHb
UCNONL306ANUS YACTHBIX 3AKOHOG;

*  HAX0O0UMb A0EK8AMHYIO NPEONONCEHHOU 3a0aye pu3uyecKyro Mooeib, paspeuams npooiemy KaK Had OCHO8e
UMEIOWUXCS SHAHUTL O MENJI0GbIX SGNCHUAX C UCNONb308AHUEM MAMEMAMUYECKO20 annapama, max u npu noMowu
Memoo08 OYeHKIU.

DJIeKTpUYecKUe 1 MAaTHUTHBIE SIBJIEHUSA

BbinyckHUK HAYYHTCS:

* pacno3HaBaTb 3NEKTPOMarHnTHble ABNEeHNnA n 0OBACHATL HA OCHOBE NMMerLLnXca 3HaHUK
OCHOBHbIE CBOMCTBA UNn yCcnoBu4d NnpoTeKaHuna 3aTux SABNEHUN: AneKTpun3auna tTen, BSGVIMO,EI,GIZCTBI/IG
3apanos, SﬂeKTpI/I‘-IeCKI/IIZ TOK W1 ero D,elZCTBMﬂ (TermOBoe, XnMmmn4eckoe, MaFHI/ITHOG),
B3aVIMO,D,el7|CTBI/Ie MarHMToOB, O3JIEKTPOMarHnTHada WHAYKUUA, ﬂ,eVICTBMe MarHMTHOro nond Ha
NMPOBOAHWUK C TOKOM M Ha ABWXKYLLYIOCS 3apshKeHHYH YacTuly, AeACTBME SMEKTPUYECKOro nons Ha
3apAXEeHHy 4YacTtuuly, 3J1eKTPOMarHMTHbl€ BOJIHbI, I'IpFIMOJ'IVIHGIZHOG pacrnpocTpaHeHune cBeTa,
OoTpaxXeHune 1 npenomMmrneHne ceeTa, Anucriepcund ceeta.

* COCTaBNndATb CXE€Mbl J3J1IEKTPUYHECKUX L||e|'|e|7| C nocnegoBatesyibHbIM U1 NapalniefibHbIM



coeagnHeHnem 3arnemMeHToB, pasiindada YCroBHblE 00603Ha4YeHnsa 3NeMeHTOB ANEKTPUYECKNX u,ene17|
(MCTOYHMK TOKa, KMo, pe3NCTop, peocTaT, Namnoyvka, aMnepMeTp, BONbTMETP).

* NCMOJIb30BaTb OMTUYECKNE CXEMbI ONA NMOCTPOEHUA V|306pa>|<eHvu7| B MNMJIOCKOM 3epKale un
cobupatoLen nuHse.

¢ onucbliBaTb WU3Yy4YEHHbIE CBOWCTBA Ten wu ONEKTPOMarHnUTHble 4BNEeHNA, WCMNOJb3y4d
(*)I/ISI/I‘-IGCKVIG BEJNMMYUHbI. SJ'IeKTpI/I‘-IeCKI/II7I 3apad, cCuia TOKa, J3J1eKTpuyeckoe HarnpsaxeHue,
ANEKTpUYEeCKoe corpoTtumerieHne, yaernbHoOe COMNpoTUBIIEHNE BeELLeCTBa, pa60Ta ANEKTpPpn4eCcKoro
nomnd, MOLWHOCTb TOKa, (*)OKyCHOe pacctoaHne 1 OonTn4eckaa cuina JiIMH3bl, CKOPOCTb
ANEeKTPOMarHnTHbIX BOJIH, AJfIMHaA BOJIHblI U 4YaCTOoTa CBeTa, MNpun OrMncaHnMmM BEpPHO TPaKTOBATb
(*)I/ISI/I‘-IGCKVIVI CMbICJT UCNOJIb3YEMbIX BEJTMYUNH, UX 0003Ha4YeHnsa u eanHnUbl NSMepPEeHNA; HaxodnTb
dopMyrbl, CBA3bIBaKOWME AaHHYO (U3NYECKYHO BENNYNHY C APYTUMU BENNYMHAMN.

* aHanmManpoBaTb cBoucTBa Ten, ANEKTPOMAarHnTHble ABIEHUA WU NpPOUECCbl, NCNOJIb3yA
n3nYecKne 3aKkoHbI: 3aKOH COXPaHEHMUS1 ANEKTPUYECKoro 3apsaa, 3akoH Oma gnst ydacTka uenwu,
3aKOH ,E|,>Koynﬂ-J'IeHL|,a, 3aKOH I'IpFIMOJ'II/IHeIZHOFO pacnpocTpaHeHna cBeTa, 3aKOH OTpaXeHUd CBETa,
3adKOH npenomMieHna cBeTa; MNpu 3TOM pasinydaTtb CITOBECHYHO (bOpMyJ'II/IpOBKy 3aKOHa W1 ero
MaTemMaTn4ecKkoe BblpaKeHune.

* NpuBOANTb npumepsbl NnpakKTn4eCcKoro Mcnonb3oBaHUA (*)VI3VI‘-I€CKMX 3HaHUN o
ANEKTPOMarHUTHbIX ABNEHNAX

* pewaTtb 3agadun, Ncnosb3y4d CbI/I3I/ILIeCKI/Ie 3aKOHbI (33KOH Owma ana yyvyactka uenu, 3akoH
Ibxoynsa-IleHua, 3akoH NPSIMOSIMHENHOrO pacnpoCcTpaHEHNSA CBETa, 3aKOH OTPpaXXeHusi cBeTa, 3aKoH
npenomneHns ceeta) W QOpMysbl, CBs3blBawWMe U3NYECKME BENUYMHbI (Cuna  TOKa,
SNEKTpMYEecKoe HanpsbkeHne, 3NeKTpUYeckoe COMpPOTMBIIEHME, YyOernbHOe COMpOTUBNEHME
BelwlecTBa, paboTa 3MneKkTpMYeckoro nonsi, MOLWHOCTb ToKa, DOKYCHOE pacCTOsiHMe U OonTu4eckas
cuna JinH3bl, CKOPOCTb 3J1EKTPOMarHMTHbIX BOJTH, AJIMHA BOJIHbI 1 HYaCTOTa CBeTa, qJOpMyJ'IbI pac4yeTa
QNIEKTPNYECKOro CconpoTuBiieEHNA npu nocnegoBatesibHOM U napannenbHoM COoedUHEHUU
I'IpOBO,D,HVIKOB)Z Ha OCHOBE aHaln3a ycCnoBuda 3afadn 3anucbiBaTb KpaTKoe YycCnoBue, BbIOENATb
(*)I/ISI/I‘-IGCKMG BeJlIlM4YnHbI, 3aKOHbI U (bOpMyJ'IbI, HeO6XO£I,I/IMbIe On4a ee peweHnd, npoBoaAnTb pacyeTbl
N oueHunBaTb pealibHOCTb NOJTy4EeHHOro 3Ha4eHuna (bM3VI‘-IeCKOI7I BEJTNYUNHDI.

BbInycKHUK MOJYYUT BO3MOKHOCTH HAYYHTHCSI:

* UCNONB308AMb 3HAHUSA 00 JNEKMPOMACHUMMHBIX SGIEHUSX 6 NOBCEOHEeBHOU JCU3HU Ol obecneuenus
bezonacuocmu npu 0opawjeHuu ¢ RPUGOPAMU U MEXHUYECKUMU YCMPOUCNEAMU, 0Ji COXPAHEHUs: 300P08bsL U COONI0OEHUs
HOPM 3KOJI02UYECKO20 NOBEOEHUsL 8 OKPYICatowell cpede; NPUBoOUms NpUMepbl GIUAHUSL JEeKMPOMASHUTNHBIX U3TYYeHULL
HA JiCUBbLE OP2AHUZMDBL,

* paziuuNamv  SPAHUybl  NPUMEHUMOCHU  QUBUYECKUX  3AKOHO8, NOHUMAMbL  8CeobwWull  Xapakmep
@yHOAMEenMAaNbHbIX 3AKOHO8 (3AKOH COXPAHEHUS JJIeKMPULECK020 3apsioad) U 02PAHUYEeHHOCb UCNOIb308AHUSL YACHHBIX
3axorno8 (3akon Oma 011 yuacmka yenu, 3akou /icoynsa-Jlenya u op.);

* UCNOIB308AMb NpUEMbl NOCMPOEHUS QU3UYECKUX Mooenell, NOUCKA U QOPMYIUPOSKU OO0KA3AMENbCME
BLI0GUHYMBIX 2UNOMES U THEOPEMUYECKUX 86160008 HA OCHOBE IMNUPULECKU YCMAHOBIEHHBIX (DAKMO8;

* HAXOOUMb A0EKBAMHYIO NPEONONCEHHOU 3a0ade PuU3ULecKyio MOOelb, pa3peuiams npodemMy Kak Ha OCHO8e
UMEIoWUXCcs 3HAHULL 00 DNIEKIMPOMASHUMHBIX AGNIEHUAX C UCHONIb30BAHUEM MAMEMamuyecKko2o annapama, maxk u npu
HOMOWU MEMOO08 OYEHKU.

KBanToBble siBi1eHUs

BbinyckHUK HAYYHUTCS:

* pacno3HaBaTb KBaHTOBble dABJIEHUA WU OOBbACHATL Ha OCHOBE NMEeLLNXCcA 3HaHUNn
OCHOBHbIE CBOMWCTBA WK YCInoBUA NPOTEKaHUdA 3TUX SABNEHNIN: eCcTecTBeHHas u NCKYyCCTBEHHad
pagonoakTnBHOCTb, a-, B- U y-U3ny4vyeHnd, BO3HMKHOBEHNE nuHemnyaToro CnekTpa nsny4vyeHuna atoma,;

¢ onucbiBaTb WN3YyYEHHble KBAHTOBbIE ABJIEHUA, WNCNOJ1b3yA (*)I/ISI/I‘-IeCKI/Ie BEINMNYUHbI:
MacCOBOE YMCMO, 3apsifoBOE 4UCMO, nepuop nonypacnaga, dHeprusi pOTOHOB; NMPU OMMcaHum
npaBuJiIbHO TpaKTOBaTb CbMSquCKMVI CMbICIT UCMOJIb3yEeMbIX BEJTMYNH, UX 0603HayeHuns n eanHnubl
N3MEepeHns; HaxoauTb OPMYyrsibl, CBA3bIBAKOLWME OAHHYH (OU3NYECKYHD BEMUYUHY C APYTrUMM
BelMM4YnHamMmu, BblYNCNATb 3HAYEHNEe (*)VIBI/I‘-IGCKOVI BEITMYNHbI;

* aHanmManpoBaTb KBAHTOBbIE ABJIEHUA, NCIMOJIb3yA Cbl/l3|/|‘-leCKl/Ie 3aKOHbI N MNOCTYyNaThbl: 3aKOH
COXpaHEeHNA 3HEepPrnn, 3akKOH COXpaHEHUA INEKTPUYECKOro 3apda, 3aKOH COXpaHeHnd macCcoBOro



yucna, 3aKOHOMEPHOCTU N3NTyHEeHUs U NOrNoLEeHNA cBeTa aToOMOM, NPU 3TOM pasnn4yaTb CITOBECHYHO
OpMYIIMPOBKY 3aKOHa U ero MaTteMaTUyecKoe BblpaXXeHUe;

* pasnuyaTb OCHOBHblE MPU3HaKM nNMaHeTapHOM MOAENM aToma, HYKINOHHOW Moaenu
aToOMHOro a4pa;

* NPUBOAUTL MNPUMEPLI MNPOSBIEHNUS B MPUPOAE W MPAKTUYECKOro WCMOMNb30BaHMA
pagMOaKTUBHOCTU, AO0EPHbIX N TEPMOSIAEPHbIX peakuui, CNekTpanbHOro aHanumsa.

BbIHyCKHI/IK MOJIYYUT BO3SMOKHOCTDb HAYYHUTBLCH:

® UCNOJNb306AMb NOJIYYEHHble 3HAHUA 6 N0BCEOHEeBHOU HCUSHU npu 06pau;eHuu C npu6opaﬂ4u U mexHuvecKkumu
VCMPOUCMEAMU  (CHEMYUK UOHUSUPYIOWUX YACUY, 003UMemp), Ol COXPAHEHUs 300p06bsi U COONI00EHUs HOPM
9IKO02UHECKO20 NOBEOCHUs 8 OKpYJicaloueli cpeoe;

® COOMHOCUNMDb SHEepP2UIO C6A3U AMOMHBIX ﬂ()ep C deqbeKmOM Macewl,

* npu@o()umb npumepol 6JaAUAHUA pa()uoakmugHbzx u3ﬂyqumZ HA JiCuesble OpcanHu3mvl, NOHUMANb NPUHYUN
oeticmeus 003uMempa u pasaudamsos yCioeusl eco UCnOIb306aHUA,

® NOHUMAamMb dKoJjocudecKue np06_/l€Mbl, BO3HUKAowue npu UCnoib3o6anHuu amomHsvlx 3ﬂel<mpocmaﬂuuﬁ, u
nymu peweHus smux np06]l€]l/l, nepcneknuesl UCNO1b306AHUA YNPABIIAEMO20 mepmo;zaepﬂoeo cuHmesa.

JJ1eMeHTbI ACTPOHOMUH

BpInycKHUK HAYy4YMTCS:

* yKasblBaTb HasBaHuA nnaHeT CONMHEeYHOW CUCTEMbI; pasnuyaTb OCHOBHbIE MPU3HAKK
CYTOYHOro BpalleHns 3B8e34Horo Heba, asmxkeHus JlyHbl, ConHua 1 nnaHeT OTHOCUTENbHO 3Be3[;

* MOHUMAaTb PasnUuUs MeXay refiMoLEeHTPUYECKON U reoLeHTPUYEecKorn cuctemamm Mupa;

BbIHyCKHI/IK MOJYYHUT BO3MOKHOCTb HAYYUTHLCSH:

® YyKasvleamo 061141/16 ceoUCmea U OMIUYUS NIAHEM 3eMHOU cpynnsvl U niaHem-cucaHmos, Majiblx mei
Coaneynou cucmemvl U OOILUIUX nianem, nojib3oeamsvcCi Kapmoﬁ 36e30H020 Heba npu HAOMIOO0eHUAX 36€30H020 He6a;

®  pas3nudams OCHOBHblE XapaKmepucmuKu 36e30 (paswzep, yeent, meanepamypa) CoomHocumos yeeni 36e30bl C
ee memnepamypoti,

® pas3nudamos cunomessvl 0 npoucxo:)fcc)eﬂuu Conneunoti cucmemoi.

Copepxanue y4e0HOro Kypca

duszuka nu (l)l/l3l/l‘leCKHe METOAbI U3YUYCHUSA MMPUPOABLI

dusumka - Hayka o npupoge. dPusndeckune Tena u seneHns. HabnogeHne n onucaHune
dom3nyecknx asneHnin. dusmyeckuii akcnepumeHT. MogenupoBaHme ABNeHNN 1 06 bLEKTOB
npupoapl.

dunsnyeckne BeNNYNHLI U UX U3MEPEHNE. TOYHOCTb U MOrPELLIHOCTb N3MEPEHWIA.
MexgyHapoaHas cuctema eauHuL,.

dunsnyeckmne 3akoHbl N 3aKOHOMEPHOCTU. PU3MKa N TeXHUKA. HayyHbI MeToL NO3HaHUS.
Ponb punaunkm B hopmmnpoBaHmn ecTeCTBEHHOHAYYHOW rPaMOTHOCTH.

Mexanuueckue siBJeHUsI

MexaHunyeckoe apwmkeHne. MatepuanbHaa Touka kak Moaenb rsnyeckoro Tena.
OTHOCUTENBHOCTb MexaHn4eckoro AsmxkeHnsa. Cuctema otcyeTta.dPumsmyeckne BENNYUHBI,
HeobxoauMble A5 ONUCaHNA OBUXKEHUS U B3aUMOCBSA3b MexXay HUMU (NyTb, NepeMeLLeHne,
CKOPOCTb, YCKOpEHUE, BpeMs ABWMXKEeHUSs1). PaBHOMepHOE 1 paBHOYCKOPEHHOE NPAMOSIMHENHOE
aBwxeHne. PaBHomMepHOe ABMKEHME MO OKPYXHOCTW. [NepBbii 3akoH HbtoToHa 1 nHepuus.Macca
Tena. MNnotHocTb BewectBa. Cuna. EanHnubl cunel. BTopon 3akoH HetoToHa. TpeTuin 3akoH
HbtoToHa. CBoboaHOe nageHue Ten. Cuna TskecTn. 3aKkoH BCEMUPHOro TaroteHns. Cuna
ynpyrocTtu. 3akoH N'yka. Bec Tena. HeBecomocTb. CBA3b MeXQy CUION TSHXKECTM U Maccon Tena.
AnHamomeTp. PaBHogencTByowasa cuna. Cuna tTpeHns. TpeHne ckonbxeHus. TpeHne NoKos.
TpeHne B Npupoae N TEXHUKE.

Mmnynbc. 3akoH coxpaHeHus umnynbca. PeaktuBHoe asmxeHne. MexaHnyeckas paboTa.
MowHoCTb. QHeprug. MNoTeHynanbHas U KMHeTU4eckas aHeprus. lNpeBpalyeHme ogHoro Bnaa
MEXaHNYECKOW 3HEPrun B Apyron. 3aKoH COXpPaHEHMUs NOSTHOW MEXaHUYECKON SHEPIUM.

[MpocTble MexaHn3Mbl. YCNoBua paBHOBECKSI TBEPAOIO Tena, MMELLEro 3akpenieHHY OCb
aswxkeHusi. MoMeHT cunebl. Llenmp msoicecmu mena. Pblvar. PaBHoBecue cun Ha pblyare. Polvarun B
TexHuke, 6bITy 1 Npupoae. NoasmkHble N HenoABWXHbIe 6nokn. PaBeHCTBO paboT npu
MCMNONb30BaHMM MPOCTbIX MEXaHM3MOB («30510TOE NPaBuIo MexaHukny). KoathunumneHT nonesHoro



JencTBma MexaHusma.

[aBneHuve TBepabIX Ten. EaMHuubl nuamepenunsa aasneHms. Cnocobbl n3MeHeHNsa AaBneHus.
[aBneHue xnakocten n raso 3akoH Nackangd. [JaBneHne XnoKoCcTn Ha OHO U CTEHKM cocyaa.
Coobuwatowmecs cocyabl. Bec Bosgyxa. ATMocdepHoe aaBneHuve. MisamepeHne atmocqepHoro
aasnexus. OnbiT Toppuyennu. bapomeTp-aHepong. ATmMocdepHoe AaBNeHNE Ha PasnmUyHbIX
BblcoTax. (mapaBnuyeckme mexaHusmbl (npecc, Hacoc). [laBneHune XnakocTn u rasa Ha
norpy>xkeHHoe B HUX Teno. Apxumeaosa cuna. [nasaHune Ten n cyaos BosgyxonnasaHue.

MexaHu4eckne konebanus. Mepuog, YacTtota, amnnutyga konebanumin. PesoHaHc.
MexaHun4eckne BOSHbI B OAHOPOAHbLIX cpeaax. [AnnHa BomnHbl. 3BYK Kak MexaHU4ecKkasa BOMHa.
["POMKOCTb 1 BbICOTa TOHA 3BYKa.

TenJjioBble siIBJIeHUS

CTtpoeHue BellecTBa. ATOMbI U MONeEKynbl. TennoBoe ABMXeHWE aTOMOB U MOMEKY.
Anddyauns B rasax, XXMOKOCTAX U TBepAbIX Tenax. bpoyrosckoe dsudicenue. Bsanmogencraeme
(MpuTsHKEHWE 1 oTTankMBaHue) Monekyn. ArperaTHble COCTOSHUA BelwecTBa. Pasnuune B CTpoeHun
TBepAbIX Ter, XXUAKOCTEN U rasos.

TennoBoe paBHoBecue. TemnepaTypa. CBA3b TeMnepaTypbl CO CKOPOCTLIO XaOTUYECKOro
ABWXeHust yacTuy. BHyTpeHHAs sHeprusa. PaboTa n Tennonepegaya kak cnocobbl MU3MEHEHMS
BHYTpeHHeln 3Heprum Tena. TennonposogHocTb. KoHBekuma. snyyenue. MNpumepsl
Tennonepenayn B npupoge u TexHuke. Konmyectso TennoThl. YaenbHas TENNoeMKoCTb. YaenbHas
TennoTa cropaHus Tonnmea. 3akOH COXpPaHEHUsI U NpeBpaLLEHNs SHEPTUN B MEXAHUYECKUX U
TennosbIX nNpoueccax. [NnaeBneHne n oTBepaeBaHMe KpUCTaNIMYecknx Ten. YaenbHasa tennota
nnaeneHus. VicnapeHnune n koHgeHcaums. lornoweHne aHeprum Npu ncnapeHnmn XXngKkoctn n
BblAeneHue ee npu KoHaeHcauun napa. KnneHve. 3aBMCMMOCTb TeMMNepaTypbl KUNEHUS OT
AaBneHus. YaenbHada TennoTta napoobpasoBaHusa U KoHOeHcaumn. BnaxHocTb Bo3gyxa. PaboTta
rasa npu pacwmpenun. NpeobpaszoBaHnsa 3HEPrMM B TENMOBbLIX MalUMHaXx (naposasi TypbuHa,
ABuUraTenb BHYTPEHHENO CropaHuns, peakTnsHbl asuratens). KM Tennoson mawmHbl.
Dkonocuueckue l’lp06ﬂ€Mbl UCNOJIb306AHUA MeENJIOBbIX MAUUH.

3J’leKTp0MaFHI/ITHBIe ABJICHUSA

AnekTpusaums oumsmyecknx Ten. Bsaanmogenctame 3apsikeHHbIx Ten. [isa poga
3NeKTpMYecknx 3apanos. [JenMmocTb aNeKTpMyYeckoro 3apsaa. AneMeHTapHbIN 31EKTPUYECKNIA
3apsag. 3aKoH COXpaHEeHUs aNeKTpuYeckoro 3apsaa. NpoBogHUKN, NONYNPOBOAHMKN U N3ONATOPbI
aANeKTpuyecTBa. ANEeKTPOCKON. INEKTPUYECKOe nose Kak ocobbl BUA MmaTepun. Hanpsoicennocme
anexkmpuyecko2o nos. [JeNCTBue aNekKTpnuyYeckoro nons Ha anekTpuyeckne sapsagbl. Kondencamop.
3H€p2uﬂ IJIEKMPUUEeCKo20 noJisi KOHdeHcamopa.

ONeKTpMUYEcKnin ToK. AICTOUHUKN SNeKTPUYECKOro Toka. dnekTpnyeckas uenb 1 ee
cocTaBHble YacTu. HanpaBneHue n encTBusA anekTpnu4eckoro Toka. Hocutenn anekTpuyeckmnx
3apsagos B MeTannax. Cuna Toka. QnekTpnyeckoe HanpsXKeHne. AnekTpu4deckoe ConpoTMBEHNE
NpoOBOAHMKOB. EQUHULBI cCONPOTUBREHMS.

3aBMCUMOCTb CUMbl TOKa OT HanpshkeHus. 3akoH Oma ansa yyactka uenu. YgenbHoe
conpoTusneHue. PeoctaThl. [MlocnegoBaTenbHoe coegMHeHne NpoBOAHMKOB. [MapannenbHoe
coeanHeHne NpoBOAHNKOB.

PaboTa anekTpruyeckoro nons no nepemMeLLeHmto anekTpuyecknx 3apsaaoB. MoLWHOCTb
3NeKTpuYeckoro Toka. HarpeeaHne NpoBOOHUKOB 3MEKTPUYECKMM TOKOM. 3akoH [xoyns - JleHua.
OneKTpuyeckne HarpeBaTenbHble N OCBETUTENbHbIE NPMBOopbI. KopoTkoe 3amMbikaHue.

MarHutHoe none. MIHaykunsa marHuTHoro nonsi. MarHutHoe none toka. OnbIT OpcTeaa.
MarHuTHoe none NOCTOSAHHbIX MarHUToB. MarHutHoe none 3emnu. AnektpoMmarHut. MarHuTHoe
none KaTyLKn ¢ TOKOM. lNMprMeHeHne anekTpoMarHnToB. [lelicTBMe MarHMTHOrO Nons Ha NPOBOLHMUK
C TOKOM M ABMXYLLYIOCSA 3apsKeHHyo YacTuuy. Cura Amnepa u cuna Jlopenya. dnNekTpoasuratens.
fBneHune anekTpomMarHuTHoOn nHaykuusa. OnbiTel Papages.

DNeKTPOMarHuTHhIE KoyeOaHusi. Konebamenvhwiii koumyp. Onexkmpozenepamop. Ilepemennviii mox.
T; pchgbopmamop. Hepe;laqa BHCKTquCCKOﬁ OHCPruu Ha pacCTOAHHC. 3J’ICKTp0MaTHI/ITHBIC BOJIHbBI N HX
CBOﬁCTBa. Hpuﬁuunbl paauoceﬂs‘u u menesuoenus. Brusnue INIEKMPOMACHUNTHbLX Ll3]ly'l€Hu1/7 HA Jicueble OpeaHu3Mbl.

CgerT - anekTpoMarHuTHasa BofniHa. CkopocTb cBeTa. VICTOYHUKM cBeTa. 3aKkoH



NPSIMOSNIMHENHOrO pacnpocTpaHeHe ceBeTa. 3akOH OTpaxkeHus ceeTa. [nockoe 3epkano. 3akoH
npenomMmneHuns ceeta. JIH3bl. POKYCHOE paccTosiHME U onTuYeckasa cuna nuH3sbl. MisobpaxeHune
npegmeTa B 3epkarne u nuHae. Onmuueckue npubopul. [ Na3 Kak onTudeckas cucrema. jucnepcums
ceeTa. Uumepghepenyus u oupparxyus céema.

KBaHTOBBIE ABJIEHUS

CtpoeHue aTtomoB. NnaHeTapHas mogernb atoMa. KBaHTOBbIN XapakTep MormnoLweHns n
ncnyckaHusa ceeta atomamu. JInHenvaTtble CnekTpbl.

OnbITbl Pe3epdopaa.

CoctaB aTtomHoro sgpa. NpoToH, HENTPOH U SNEKTPOH. 3aKOH JMHLWITENHA O
NpPoMNopLUNOHaNbHOCTU MaccChbl U SHEPTUN. eghexkm macc u sHepaust c653u AmoMHbIX s0ep.
PagunoaktnBHocTb. [Nepuoa nonypacnaga. Anbda-mnsnyvyenune. bema-usznyuenue. [ amma-nanyyeHume.
ApnepHble peakunn. NictouHmkm aHeprum ConHua n 3Be3q. AnepHasi aHepreTuka. Dxonocuueckue
npobemvl pabomsl amomuvix snexkmpocmanyutl. JOINMETPUSRA. Brusnue paouoaxmuenvix usiyyeHull Ha
aHcuevle opecanHusmol.

Ctpoenue u 3Bojonusa BeejienHoii

"eoueHTpryeckas n renuoLeHTpuyeckasa cuctemMmbl Mmpa. dPusmyeckasi npupoaa HebecHbIX
Ten ConHeyHon cuctemel. NponcxoxageHme ConHevHon cuctembl. Pusmnyeckasa npupoga ConHua n
3Be3q. CtpoeHune BeceneHHon. OBontouna BeeneHHon. M'mnoTtesa bonbloro B3pbiBa.

IIpumepHBbIe TeMBbI JIA0OPATOPHBIX U NMPAKTHYECKUX padoT

JlaBopaTtopHble paboTbl (HE3aBUCUMO OT TEMaTUYECKOWN NPUHALNEXHOCTU) AenATcs
cnegyowme TUnbI:

1. lNpoBeaeHne NpAMbIX N3MepeHNn PUSNYECKUX BESTUYNH

2. Pac4yeT no nonyyeHHbIM pesynbTatam NpsiMbiX U3MEPEHNIA 3aBMCUMOr0 OT HUX NapameTpa
(KOCBEHHbIE N3MEPEHUSI).

3. HabniopeHune siBNeHur 1 nocTaHoBKa OMNbITOB (HA KAYECTBEHHOM YPOBHE) MO
0BHapyXeHuto (bakTopoB, BIUAIOWNX HA NPOTEKaHNEe OaHHbIX ABMEHUN.

4. WccnepgoBaHue 3aBUCMMOCTU OOHOW (PU3NYECKON BENMNYNHBI OT APYron ¢ npeacTaBieHnem
pes3ynbTaTtoB B BUAe rpadumka unu Tabnuupbl.

5. lpoBepka 3agaHHbIX NPeAnoNoXeHN (NMpsiMble N3MepeHns (OU3NYECKNX BEMUYMH U
CpaBHEeHWe 3aJaHHbIX COOTHOLLUEHUIA MeXay HUMK).

6. 3HaKOMCTBO C TEXHUYECKMMWN YCTPONUCTBAMU N UX KOHCTPYMPOBAHME.

JTrobas paboyvasa nporpamma gOMmKHaA npegycMmaTpusaTh BbiNofHEHNE NnabopaTopHbIX paboT
BCEX yKa3aHHbIX TUMOB. Bbibop TemaTtukm 1 ymcna paboTt Kaxgoro Tmna 3aBuCUT OT 0COBEeHHOCTEN
paboyer nporpammbl 1 YMK.

IIpoBeneHue NpsAMbIX U3MepeHuii pu3nuecKux BeTUIUH
N3mepeHue pasmepos Ten.

N3mepeHne pazmepoB MarnbiX Ten.

N3mepeHue maccel Tena.

N3mepeHne obbema Tena.

N3mepeHune cunbi.

N3mepeHune BpemeHn npoLecca, nepnona konedbaHui.
N3mepeHune TemnepaTypbl.

N3mepeHune gaBnenuns Bosgyxa B 6annoHe nog nopLiHeM.
M3mepeHune cunbl Toka 1 ero perynmpoBaHue.

0. WV3mepeHue HanpskeHus.

M3mepeHue yrrnoB nageHnsa n npesioMmneHus.
M3mepeHne poKyCHOro pacctostHis NnUH3bI.

13. N3mepeHue pagnoakTMBHOro oHa.

Pac4er nmo mosiy4eHHBIM pe3yJibTATAM NPAMBIX H3MEPEHHI 3aBHCHMOT0 OT HUX NTapaMeTpa (KOCBeHHbIe
H3MepeHmns)

1. VamepeHne NNOTHOCTM BeLecTBa TBEpAOro Tena.

2. OnpepeneHne KoahUUMEHTa TPEHNSA CKOSNBXKEHUS.

3. OnpepeneHne XecTKOCTU NPYXNHBbI.

HRoOoo~NooO~wNE
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OnpegeneHve BbiTankuBawLen CUnbl, 4EACTBYIOLLEN Ha MOrPY>XEHHOE B XXUOKOCTb TerO.
OnpegeneHve MOMEHTa CUnbl.
M3mepeHne CKopoCTU paBHOMEPHOrO OBUXEHUS.
N3mepeHue cpefHen CKOpoCTU ABMKEHUS.
N3mepeHune yckopeHus paBHOYCKOPEHHOIO ABMKEHUS.
OnpegeneHne paboTbl U MOLLHOCTM.
0. OnpepgeneHune YacToTbl konebaHui rpysa Ha NPYXXMHE U HUTMW.

11.  OnpegeneHne OTHOCUTENBHOW BNAXXHOCTW.

12. OnpegeneHwne KonuyecTsa TeMMOThI.

13.  OnpegenexHue yaenbHOn TENSTOEMKOCTH.

14.  N3mepeHue paboTbl N MOLHOCTW SNEKTPUYECKOrO TOKa.

15. WamepeHne conpoTUBEHNS.

16. OnpepgeneHne oNTUYECKOW CUbI JINH3bI.

17.  WccnepoBaHue 3aBUCMMOCTM BbiTankMBaloLWEN Cuilbl OT 06 bema NorpyXeHHOn Yyactu
OT NNIOTHOCTU XUAKOCTU, €€ HE3ABUCMMOCTWN OT MAOTHOCTU U Macchbl Tena.

18. WccnepoBaHue 3aBUCMMOCTU CUIbl TPEHUS OT XapakTepa NOBEepPXHOCTH, ee
He3aBMCMMOCTM OT NroLaau.

Hao0nronenue siBjieHHii ¥ MOCTAHOBKA ONBITOB (HA KAYeCTBEHHOM YPOBHe) 110 00HAPY:KeHHI0 (haKkTOpOB,
BJIMSIOIIHX HA MIPOTCKAHUEC JaHHbIX fAIBJICHUH

1. HabntogeHue 3aBMcMMOCTU nepuoaa KonebaHum rpysa Ha HATU OT OSIUHbI U
He3aBMCMMOCTM OT Macchbl.

2. HabniogeHune 3aBucmmocTn nepmnoga konebaHunin rpysa Ha npyxnHe oT Maccbl 1
XECTKOCTMW.
HabniogeHvne 3aBUCMMOCTM AaBneHus rasa ot obbema n Temnepartypsbl.
HabntogeHne 3aBUCMMOCTM TeMNepaTypbl OCTbIBAOLLEN BOAbl OT BPEMEHM.
McecnepoBaHue aBneHnst B3anMOOeNCTBUS KaTyLKNU C TOKOM U MarHuTa.
NcecnepoBaHue ABneHUst aneKTpoMarHUTHON MHAOYKLUNN.
HabniogeHne aBneHnsa oTpaxeHus 1 NpenomMrneHns ceeTa.
HabnogeHne siBneHnsa gucnepcun.
. OBHapyxeHune 3aBUCMMOCTM CONPOTUBIIEHMS NPOBOAHMKA OT €ro NnapameTpoB U
BellecTBa.

10. WccnepoBaHue 3aBUCMMOCTUM Beca Terna B XMOKOCTM OT 06bema Norpy>KeHHon YacTtu.

11. WccnepoBaHue 3aBUCMMOCTU OOQHOW OM3MYECKOW BENNYNHBI OT OPYron C
npeacraBneHnemM pesynbTaToB B Buae rpadvka nnm tabnuubi.

12. WccnepoBaHne 3aBUCUMOCTU Macchbl OT oobema.

13. WccnepoBaHue 3aBUCMMOCTM MyTU OT BPEMEHU NPU PaBHOYCKOPEHHOM ABMXEHUN 6e3
HayanbHOW CKOPOCTMW.

14. WccnepoBaHue 3aBMCUMOCTU CKOPOCTU OT BPEMEHU M NYTU NPU PaBHOYCKOPEHHOM
OBWXEHUMN.

15. WccnepoBaHue 3aBUCUMOCTU CUSbl TPEHUSA OT CUMbl AaBNEHUS.

16. WccnepoBaHue 3aBucumocTn gedopmayunm npy>XuUHbl OT CUMbI.

17.  WccnepoBaHue 3aBMCUMOCTU nepuoda konebaHui rpysa Ha HUTU OT ASINHbI.

18. WccnepoBaHue 3aBMCUMOCTM nNepuoga konebaHun rpysa Ha nNpyXnHe oT
XKECTKOCTU N Macchl.

19. WccnepoBaHue 3aBMCUMOCTM CUMbl TOKA Yepes MPOBOAHUK OT HaNPSXKEHUS.

20.  VccnepoBaHue 3aBMCUMOCTU CUSbl TOKA Yepes NamMroyky OT HanpshXeHUs.

21. VlccnepoBaHue 3aBMCUMOCTU yria nperioMneHns oT yrna nageHus.

IIpoBepka 3aaHHBIX MPeEANOJIOKEeHUI (MIPAMbIe H3MepeHns (PU3NYeCKUX BeJMYUH H CPaBHEHHe
3aJJaHHBIX COOTHOLIEeHU Mexay Humu). IlpoBepka runores

1. MMpoBepka rmnoTesbl 0 NMIMHENHOW 3aBMCMMOCTU AfIMHbI CTONOMKA XXUOKOCTU B TPyOKe OT
TemnepaTypbl.

2. MNMpoBepka rmnoTesbl 0 NPSAMOM NPONOPLNOHANTBHOCTU CKOPOCTU NPU PaBHOYCKOPEHHOM
OBWKEHUM NPONOEHHOMY NYTW.

ROooo~N O~

©CooNO AW



3. HDOBepKa rmnoTesbl: Npu nocnengoBaTesibHO BKIMIOYEHHbIX NNTaMMO4YK1 1 NMPOBOAHKKA

MNW OBYX NPOBOAHUKOB HaMNPSXKEHUs CknaabiBaTb HENb3s (MOXKHO).

4. TlpoBepka npaBunia CRNoXXeHNs TOKOB Ha ABYX NapannenbHO BKITHOYEHHbIX PE3NCTOPOB.
3HAKOMCTBO ¢ TEXHHYEeCKHUMH yCTpoﬁCTBaMH H UX KOHCTPYHPOBaAHHE

5. KOHCTpympoBaHWe HaknoHHOW NIIOCKOCTU € 3agaHHbIM 3HavyeHnem KI.

6. KoHcTpympoBaHue apeomeTpa 1 UcnbiTaHue ero paboTbl.

7. CO6opka aneKkTpmMyeckon uenm n n3amepeHmne Cunbl Toka B ee pasnnyHbIX y4acTKax.
8. C6opka anekTpoMarHiTa u ucnblTaHne ero 4eENCTBUS.

9. WM3yyeHue aneKkTpuyeckoro Asuratens NoCTOAHHOIo Toka (Ha moaenu).

10. KoHcTpympoBaHue anekTpoaBuratens.

11.  KoHcTpympoBaHue MoAenu Teneckona.

12. KoHCTpyupoBaHue Modenun Nogku ¢ 3agaHHon rpy3onogbeMHOCThIO.

13. OueHka cBOero 3peHus 1 nogbop OYKOB.

14.  KoHCTpympoBaHue NpocTenLlero reHepaTopa.

15.  W3yyeHune cBOMCTB U300paXeHns B NMH3aXx.

Cnoco0bI peatu3anuy BOCIUTATEIHLHOI0 MOTEHIMAJIA YPOKA:

o UCNOIb308AHUEBOCTIUTATEIILHBIX ~ BO3MOXHOCTEH  COJEpXaHHUA  Y4eOHOro
npeaMera 4epe3 JIGMOHCTPALMIO  JIETAM TPUMEPOB OTBETCTBEHHOTO, TPaKJAHCKOTO
MOBE/ICHUS, TIPOSIBJICHHSI  YCIIOBEKONIOOMS W JTOOpOCEpACYHOCTH, depe3  mojoop
COOTBETCTBYIOIIMX TEKCTOB JIJI1 YTCHUS, 3a7a4 Ui PEIICHUS, MPOOIEMHBIX CUTYaIMi IS
o0CYXKIeHHS B KJ1acce;

o BKIIIOYCHUE B YPOK HIPOBBIX MPOLEAYP, KOTOPBIC MOMOTAIOT MOJIACPKAThH
MOTHBAIMIO JETEH K TOJYYCHUIO 3HAHUM, HATAKUBAHUIO MMO3UTHBHBIX MEKIUYHOCTHBIX
OTHOIICHHUI B KJIACCE, MOMOTAIOT YCTAHOBJICHUIO J00pOXKeIaTeIbHOW aTMOC(epsl BO BpeMs
ypOKa;

. MpOBEJICHNE Y4YEOHBIX (OJMMIIMA/bI, 3aHUMATEIbHbIE YPOKU U MATUMUHYTKH,

YPOK - IeJIOBasi UTPa, yPOK — MyTEIIECTBUE, YPOK MacTep-KiIacc, ypoK-UCCIeIOBaHHE U JIp.) U
yueOHO-pa3BIeKaTeIbHBIX ~ MEpONpHUATH  (KOHKypc-urpa «lIpeameTHblif  KpoccBOpIY,
BUKTOPUHBI, JINTEPATypHAs KOMIIO3UIIU, KOHKYPC Ta3€T U PUCYHKOB, SKCKYpPCHUS U JIp.);

. OpraHm3anus IpeIMETHBIX 00pa30BaTeIbHBIX COOBITHI (TPOBEACHHUE MPEAMETHBIX
JeKan) Ui OOyJaromMXCs C IIeNIbI0 pPa3BUTHUSA [I03HABATEIHHOW W TBOPYECKOW AKTUBHOCTH,
MHULUATUBHOCTU B PAa3JIMYHBIX c@epax MpeIMETHOM MAeATeIbHOCTH, PACKPBITHS TBOPYECKUX
CIOCOOHOCTEH 00YJaroMIMXCs C pa3HBIMU 00pa30BaTENbHBIMU MOTPEOHOCTIMHU U MHAWBUTYaTbHBIMH
BO3MOXKHOCTSIMH

. ucnons3oBanne MKT u mucTaHIMOHHBIX 0Opa30BAaTENbHBIX TEXHOJOTMHA OOY4YEeHHS,
00eCreunBaOIIUX COBPEMEHHBIE AKTUBHOCTH OOydYarommxcs (IporpaMMbI-TPEHaXephbl, TECTHI,
3a4CTbl B DOJICKTPOHHBIX MPHIIOKCHUSAX, MYJ'IBTI/IMC)II/II\/’IHBIG MMpE3CHTAlMY, HAYYHO-IIOITYJIAPHBIC
nepenadn, GUIbMbI, 00yJarOIIe CAUThI, yPOKU OHJIAlH, BUICOJIEKIIMH, OHIAH-KOH(DEPEHITNH U 1Ip. ).

TemaTH4yeckoe NIAaHUPOBaHMe 7 KJIACC

Ne Tema ypoka Kommiecrso KoaunuecTBo Moaynb
n/n 9ACOB KOHTPOJIbHBIX LLIKONbHbIA YPOK
u
JIa00pPATOPHBIX
padoT
1 ®dusuka u ee poib B IO3HAHUH 4 1
OKPYIKaIOIIEro MUpa




2 [lepBoHavanpHBIE CBEACHUS O 7 1
CTPOCHHUH BEHICCTBA
3 BzaumoneiicTBue Ten 20 7
1 YpOK-
HCCIIeIOBaHNE
4 JlaBneHue TBepABIX TeN, 20 4
’KHIKOCTEH U razoB 2 YPOK-
HCCIIEIOBAHUE
5 Pabota u MomHoCT. DHEprus 10 3
1 3aHUMAaTEeIbHBIN
YPOK
6 [ToBTOpenue 3 0
ypox-becena
Hroro 68 16
TemaTuueckoe NUIAHUPOBaHUe § Ki1ace
Ne | Tema ypoka Koaniecrso KosinuecTBo Mopaynb
n/n 4acoB KOHTPOJIbHBIX LLKONMbHbIN YPOK
U
J1a00paTOPHBIX
padoTr
1 TeruoBsie siBIEHUS 22 5
2 YpOK-
HCCIIeIOBaHNE
2 DJIeKTpUUYECKHE SBICHUS 24 7
3 YpOK-
HCCIIEeIOBaHUE
3 DNEeKTPOMArHUTHEIC SIBJICHUS 5 3
4 CBeTOBbIE SIBJICHUS 9 2
1 YpOK-
HCCIIeIOBaHNE
5 [ToBTOpeHMe 1 0
1 3aHUMATEIbHBIN
YPOK
Hroro 68 16
TemaTH4ecKkoe IUIAHUPOBaHHUE 9 KJIace
Ne Tema ypoka Kosmmuecrso KoanuecTBo Moaynb
n/m 92COB KOHTPOJbHBIX LLIKOMNbHbIA YPOK

u




J1a00paTOpPHBIX

padoTr
3aKOHBI ABUKEHUS 33 4
2 YpOK-
HCCIIEIOBAHNUE
Mexanunueckue KoreOanus u 12 2
BOJIHBI 1 YpPOK-
HCCIIEIOBAHNE
DJIeKTPOMAarHUTHBIC SIBICHUS 24 2
2 YpPOK-
HCCIIEIOBAHNIE
KBanToBble siBIIeHHUS 17 1
1 3aHAMAaTSIbHBIN
YPOK
CTpoeHue 1 PBOJIIOLUS 7 0
Bcenennoit
[ToBTrOpeHue 2 0
Hroro 102
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