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HOACHUTEJBHASA 3AIIMCKA

PabGouass mporpamma yueOGHoro mnpeamera «®Dus3uka» Ha YpPOBHE OCHOBHOIO
oOmiero oopazoBanusi paspadorana Ha ocHoBe ®I'OC OOO, I[IpumepHOil TpOrpaMMbl
BOCIIUTaHUs, ¢ Y4E€TOM pachpeleN€HHBIX M0 KiaccaM MPOBEPsIeMbIX TPEOOBaHUI K
pesynbTaTam ocBoeHuss OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs.

Pabouass mporpamma YueOHoro mnpeamera «®Pu3HMKa» Ha YPOBHE OCHOBHOI'O
o0miero o6pa3oBanus cocTaBieHa ¢ yuetom [IpumepHoit paboueit mporpaMMbl y4eOHOTO
npenvera «®duszmka» aganTUPOBAHHOW OCHOBHOW 00pa30BaTEIbHOW MPOTPaMMBbI
OCHOBHOrO oOmero  oOpa3oBaHusi OOy4YalIIMXCAd C HapyLIEHUSIMH  ONOPHO-
JBUTATEIbHOrO ammapara (BapuaHt 6.2) (ogo0peHa pemreHueM (GeaepaabHOro yaeOHo-
METOJUYECKOTO OO0BEAUHEHHUS MO 0O0IIeMy 0Opa3oBaHUIO (IMIPOTOKON OT 15 ceHTsops
2022 r. Ne 6/22).

Kypc ¢usuku — cucremooOpa3yromuii sl €CTECTBEHHO-HAyYHbBIX Y4eOHBIX
IPEIMETOB, MOCKOJBKY (PM3MYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLECCOB M SIBJICHHIH,
U3y4aeMbIX XUMHEH, Ouosoruei, actTpoHoMue u gusnyeckoi reorpadueit. dusnka —
3TO MPEAMET, KOTOPBIA HE TOJBKO BHOCHUT OCHOBHOW BKJIJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpPa, HO U TIPEJO0CTaBIsIeT Hauboliee SCHble 00pasilbl MPUMEHEHUS HAYYHOTO
METOJla MO3HaHuA, T. €. crocoda MOJIy4YeHHs! TOCTOBEpHbIX 3HaHUN o Mupe. Hakowner,
¢u3MKa — 3TO TMpPEAMET, KOTOPbIA Hapsay C APYTMMH €CTECTBEHHO-HAYYHBIMU
npeaMeTaMu JOJDKEH JaTh OOydYaroluMcs NpEACTaBlIeHHE 00 YBJIEKaTEIbHOCTH
HAy4YHOI'O UCCIEAOBAHUS U PAJIOCTH CAMOCTOSATEILHOTO OTKPBITHS HOBOT'O 3HAHMS.

Onna w3 rIaBHBIX 3a7a4  (PU3MYECKOrOo OOpa3oBaHUsS B CTPYKType OOIIero
o0pa3oBaHus COCTOUT B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOI TPAaMOTHOCTH UMHTEpEca
K HayKe Y OCHOBHOM Macchl 0Oy4arolIMxcs, KOTOpbIE B JalbHeiIeM OyayT 3aHSATHI B
caMbIX pa3HO-00pa3HbIX cdepax aesareabHocTH. Ho He MeHee BayKHOM 3ajaueid sSBIISIETCS
BBISIBICHWE U TIOJITOTOBKA TAJAHTIMBBIX MOJOJBIX JIIOJEH JUIsl  TPOJOTDKCHHUS
oOpazoBaHusi W JaipHeWIed MpodecCUOHATBHOM  JEATENHHOCTH B 00JacTH
€CTECTBEHHO-HAYYHBIX HCCIEAOBAaHUM M CO3JaHUM HOBBIX TexHosoruil. CoriacHo
OPUHATOMY B MEXAYHapOIHOM COOOIIECTBE OmpenerneHnto, «EcrecTBeHHO-Hay4Has
I'PaMOTHOCTh — 3TO CIIOCOOHOCTH YeJIOBEKa3aHUMATh AKTUBHYIO TPAKIaHCKYIO MMO3ULIUIO
1o OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMH HAyKaMU, U €TO
TOTOBHOCTh MHTEPECOBATHCS E€CTECTBEHHO-HAYYHBIMU uHAesMU. HaydyHO TpaMOTHBIM
YeJIOBeK CTPEMHUTCS ydacTBOBaTh B AapryMEHTHPOBAHHOM OOCYXKIEHUHU MpoOJieM,
OTHOCSAILIMXCS K €CTECTBEHHBIM HayKaM M TEXHOJIOTHSIM, YTO TpeOyeT OT Hero
CIIEIYIOUIUX KOMIETEHTHOCTE!: HAYYHO  OOBSCHATH SBJIEHUS,  OLICHUBATh U
NOHUMAaTh OCOOEHHOCTH HAYYHOTO MCCIIEJOBaHUSl, MHTEPIPETUPOBATH [AHHBIE M
UCIIOJIb30BaTh HAay4HbIE JIOKA3aTeNbCTBA JJIANONYYEHUS BHIBOJOB.

N3yuenne ¢u3NKd CHOCOOHO BHECTH pENIAONIMK BKJIaa B (OPMHPOBAHUE
€CTECTBEHHO-HAYYHON TPAMOTHOCTH 00Y4arOIIHUXCS.

OO0mue nenu u 3axa4m y4eOHOro npeamera « Dusuka»

Ilemn wu3ydeHuss Qu3Mku HA ypOBHE OCHOBHOTO 0O0IIero ooOpa3oBaHUs
ompeneneHsl B KoHmenmuu mnpenonaBaHus ydeOHOro mpeamera «®Dusmkay B



oOpas3oBarenpHbIX opraHuzauusx Poccuiickoil denepanuu, peaqu3yroUIMX OCHOBHbIE
o0mieoOpa3oBareibHble  MpPOTrpamMMbl,  YTBEpKIEHHOW  pemeHueM  Kosueruum
MunuctepcTBa mpocsenieHuss Poccutickoit denepanun, mpotokos ot3 aekadps 2019
r. Ne ITK-4BH.

[enu nzydyenus pusuku:

nprOOpeTEeHNEe MHTEpeca W CTPEMJICHHSI OOYJaromMXCs K HAYYHOMY HU3YUYEHHUIO
IPUPOABL, PA3BUTHE UX MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEJCTABICHUH O HAyYHOM METOJE IMO3HAHUS U (POPMHUpPOBAHUE
UCCJIEIOBATEIBCKOTO OTHOILIEHUS K OKPY KAIOIIUM SIBJICHUSIM;

(opMupOBaHHE HAay4YHOTO MHPOBO33PEHHUSI KakK pe3ysbTaTa H3Y4YEHHs] OCHOB
CTPOEHMSI MAaTEPUH U (PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

(opMupoBaHHE TMpPEACTABICHUM O poin (QU3MKK [UIsI Pa3BUTHUS JAPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHII;

pa3BUTHE MPECTABICHUN O BO3MOXKHBIX cepax Oyayueld mpodecCuoHaTbHON
NEeATEIbHOCTH, CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JajdbHEHIIEMy OOYYEHHUIO B 3TOM
HaIlpaBJICHUMU.

JlocTmKeHHue HTUX 1IeJIel Ha ypOBHE OCHOBHOTO OOIIEro 00Opa3oBaHUs
o0ecreuynBaeTcs PeICHUEM CIEAYIOMINX 3a/1a4:

OpUoOpeTeHNEe 3HAHUM O JAMCKPETHOM CTPOCHHM BELIECTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

OpUoOpeTEeHNE YMEHUH OIUChIBaTh M OOBACHATH (PU3MUECKHE SBJICHUS C
UCIIOJIb30BaHUEM MOJYUYCHHBIX 3HAHU;

OCBOCHHME METOJIOB PEIICHHS MPOCTEHIINX PACYETHBIX 33/1a4 C MCIOJIb30BAaHUEM
bu3nUecKuX MOJENel, TBOPUECKUX U MPAKTUKO- OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHMH HaAONIONaTh MPHUPOJIHBIC SIBICHUS W BBITOIHATH OIBITHI,
nabopaTopHble pabOThl M 3KCHEPUMEHTAJIbHBIE HCCIEIOBAHUA C HCIOJIb30BAHUEM
U3MEPUTENBHBIX TPUOOPOB;

OCBOCHHME MNpPUEMOB paboThl ¢ uHpoOpMalMel (U3NYECKOT0 COJAEpKAHMS,
BKJIIOYAsi MH(OPMAIUIO O COBPEMEHHBIX JOCTHKEHUAX (DU3UKU; aHAIU3 U KPUTHUECKOE
OlLICHMBaHUE UH(POPMALINH;

3HaKOMCTBO €O cdepaMu MpodecCHOHATbHON AEATEeIbHOCTH, CBA3aHHBIMHU C
¢u3MKONW, W COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JOCTH)KCHUAX
(bu3MYeCKO HAyKHU.

Ha ocHoBe wu3yuenusi marepuasna Kypca (U3MKH MPOJOJDKATH pPa3BUBATh Yy
yuanuxca ¢ HOJIA MbicnuTenbHble ONEpanud, Npu U3ydeHUH (U3HUYECKUX 3aKOHOB,
Teopuit; 00pa3HOTO, JIOTMYECKOTO MBIIUICHUS, IPU PELICHUH 3a]ay; pa3IudyHbIe BUIbI
namMsTH ¥ BHUMAHHS, TIPU M3yYECHUW HAYYHOU IESATEIBHOCTH YYEHBIX; (POPMHUPOBATH
HAy4YHYIO peyb, C IPUMEHEHHEM (U3MUECKOM TEPMUHOJIOTHUU Ha BCEX 3TaNax 00y4deHus
U OCYLIECTBJISITh KOPPEKLMIO JIBUTATEIbHBIX HApyUIEHUH MpU  BBINOJHEHUU
NPaKTUYECKUX 3aJlaHUd WM JIabOpaTOpHbIX paboT. MakcuMaiabHO CBSI3BIBATH
npuoOpeTaeMble 3HAHUSL C MPAKTUYECKOW AESTENbHOCThIO M MOBCEIHEBHOW KU3HBIO
ydalxcs, pa3BuBaTh y4eOHYI0 MOTHBALMIO K IO3HABATENIbHOM J1€ATEIbHOCTH.

IpuHIUNBI U OAXO0bI K PeaIu3alii aJaNTHPOBAHHOM
NPOrpamMMmblI



Hunamuunocmeo gocnpuamus ~ y4yeOHO20 — Mamepuana. [Ipennonaraer
UCIIOJIb30BAaHUE 3aJJaHUi MO CTENEeHH HapacTaroied TpyaHoctu. CrenyeT moaouparb
3aJlaHdsl, TPU BBINOJHEHUM KOTOPBIX HUCIHOJIB3YIOTCS  JEHUCTBUSI  Pa3IMYHBIX
aHAJIM3aTOPOB: CIIyXOBOT0, 3pUTEILHOT0, KHHECTETUYECKOTO.

Ipunyun npooykmusrnoii oopabomxu ungopmayuu. B HensIx AydIiero yCBOCHUS
npeaMera, paboudas MporpaMma COCTaBIE€TCS TakuM oO0pa3oM, 4YTOObI HMETh
BO3MOXXHOCTh ~ yYBEJIMYUTh KOJIMYECTBO YacOB IO BCEM TEMaM, HCKIIOYUTh
HeoOs3aTebHbIE TEMBI, COKPAaTUB 00BEM TEOPETHUYECKOTO MaTepuaia, COXpPaHWB MpU
TOM KaK MHHMMYM 0a30BBI yPOBEHb MOATOTOBKU OOyYarOIUXCs. YIEIUTh OOJbIiee
BHUMaHUE HArJISAHO-DMIIHPUUYECKON NEATEIbHOCTH. Teopus MOXKET Hu3ydarbcs 0e3
BBIBOJA  CIIOKHBIX  (opMyn. 3agaud, TpeOyrollue MPUMEHEHUs  CIOKHBIX
MaTEeMaTHYECKUX BBIUUCICHUA U (OPMYII, PEeIIaloTCs B KJIACCE C TOMOIIBIO yuuTens. B
y4eOHBI  MpOIleCC  HEOOXOAMMO  BKJIIOYATh  3aJaHusl,  MpeAroJararomme
CaMOCTOATENbHYI0 00paboTKy HHpOpMalUU OOYYAIOMIMMHUCS C HUCIIOJIb30BAaHUEM
JIO3UPOBAHHOM TOA3TANHON momomu mnenarora. [IpeaBapuTenbHO yduTedh 00y4aeT
paboratb ¢ uH(oOpMalnuend Mo oOpasily, alroputMmy, BompocaM. OOydaromuiics
OCYIIECTBJISIET MEPEHOC IOKa3aHHOro crnocoba o0paboTku uHGOpMAIMU Ha CBOE
WHMBUyalIbHOE 3aJIaHue.

Ipunyun unousuUOyanvHo-ougppepenyuposannoco nooxooda. Ilpu peanuzanuu
aJanTUPOBAHHOM MPOrpaMMbl HEOOXOJAMMO HCHOJb30BaTh AU(P(HEepeHINPOBAHHBIN
MOAXOJ K KaXKJI0My 00ydarIieMy corjiacHO ero auarnosa u pekomenpamnuii [IMIIK. B
nporecce OOy4eHUs, YYUTEIb YYUTHIBAET TaKHME OCOOCHHOCTH OO0YyYaromierocs, Kak
pa3BUTHE JIBUTATEIILHOU cephl, HapylIeHue 0011eil MoTopuku (001ast HAMPsHKEHHOCTh
WIN BSUJIOCTh, HETOYHOCTHh JBIDKCHUW, TapaJMdd, Mape3bl, HATHMYHE WX OCTATOYHBIX
SBJICHUN); OCOOCHHOCTH PpabOTOCIOCOOHOCTH  (YyTOMIISIEMOCTb, HCTOIIAEMOCTb,
PacCesTHHOCTb, MPECHINAEMOCTh, YCUIYUBOCTh, TEMIT pabOThI; YBEIIMUECHNUE KOJIMYECTBA
OIMOOK K KOHIy ypOKa WM TpPH OJHOOOpa3HbIX BHUAAX JesTeIbHOCTH). TOHKHE
JIBIDKEHUS TIAJBIEB HEPa3BUTHI MPAKTUUYECKU y Bcex oOywaromuxcs. [loatomy mepen
YUUTENIEM CTOUT 3ajJladya COBEPIICHCTBOBAHUS JIBUKEHUN U CEHCOPHOTO Pa3BUTHUS TPH
BBITIOJIHEHUU TIPAKTUYECKUX U J1abopatopHbix padoT. [Ipu HemocTtaTouHOM pa3BUTHU
YCTHOM peYM, TYrOyXOCTH TMPU TPOBEIACHUM TEKYIIEr0o W HMTOTOBOTO KOHTPOJIS
WCITIOJIB3YEeT METOJIbI, OOJIErYalomue JTOCTHKCHUS TOJIOKUTEIBHOTO pe3yibTaTa U HE
TPaBMHUPYIOMIYIO ICUXUKY 00YyJarOIIUXCSI.

Ipunyun momusayuu K yueuuro. DTOT NPUHLMI MOJAPA3yMEBAET, YTO KaXKI0€
yueOHOe 3aJjaHue JOJDKHO OBITh YETKUM, T.€. OOYJArOIIHUNCS TOJDKEH TOYHO 3HATh, YTO
HAJ0 chenaTh IJs MOJIyYeHHs pe3ysibTaTa. Y 0o0ydarollerocss B ciy4ae 3aTpyJIHEHUs
JIOJKHA OBITh BO3MOKHOCTH BOCIIOJIB30BAaThCSI OMOPOWM MO 00pasily, MO alropuTMy
(3a0BLT - TOBTOPIO - BCIIOMHIO - C/IEJIAI0).

OgauM w3 myTed TMOBBIINICHUS MOTHBAMU #  APPEKTUBHOCTH Y4eOHOMU
NESATETLHOCTH SIBIIICTCS BKJIIOYCHHE YYAIIMXCA B Y4EOHO-HCCIEIOBATEIBCKYIO H
NPOEKTHYIO IeATEIbHOCTh, KOTOPAasi UMEET CIEAYIOIUE OCOOCHHOCTH:



J eJIM ¥ 33/1a4H 3TUX BUIOB JCSITEIBHOCTH YUAIIUXCS ONMPEEIISIOTCS
KaK MX JUYHOCTHHIMH MOTHBAMH, TaK M COLMAIbHBIMHU. DTO O3HAYAET, YTO TaKas
JIESITEIbHOCTD JI0JDKHA OBITH HANpaBjieHAa HE TOJBKO Ha TMOBBIIMICHHE KOMIETEHTHOCTU
MOJIPOCTKOB B MPEIMETHOW 00JIACTH OMPECICHHBIX YYeOHBIX TUCIUIUINH, HE TOJBKO
Ha pa3BUTHE MX CHOCOOHOCTEH, HO M Ha CO3JjaHHE MPOAYKTa, UMEIOLIEr0 3HaYUMOCTh
TUIS IPYTHUX;

J yueOHO-HccrIeIoBaTeNbCcKass U MPOEKTHasl JeSTENbHOCTh JIOJIKHA
ObITh OpraHM30BaHa TaKUM OOpa30M, YTOOBI ydalIMecs CMOTJIHM pPEeajJr30BaTh CBOM
HOTPEOHOCTH B OOILEHUHU C OAHOKJIACCHUKAMU, YUUTEISIMU U T. A. CTpos pa3IudyHOro
poJia OTHOLICHHUS B XO/JI€ IIeJIeHANPaBICHHOM, TOMCKOBOM, TBOPUECKOM U MPOAYKTUBHON
NESITETbHOCTH, Y4Yallldecsl OBJIAZCBAIOT HOPMAaMU B3aUMOOTHOIIEHUH C pa3HBIMU
JIObMU, YMEHHUSIMH MEPEXOUTHh OT OJHOTO BHJA OOIIEHHS K IPyromy, IpuoOpeTaroT
HABBIKU MHAWBHyabHOW CaMOCTOATEIHHON PaOOTHI M COTPYAHHUECTBA B KOJUJICKTUBE;

J opranm3anusi y4eOHO-MCCIEAOBATENbCKUX W MPOEKTHBIX paboT
oOydaromuxcss 0OeCleuynuBaeT COYETaHWE PAa3JUYHBIX  BHUJOB IO3HABATEIbHOU
JESTENbHOCTH. B 3THX BUAAX AESITENFHOCTH MOTYT OBITHh BOCTPEOOBAHBI MPAKTHUECKU
J100bIE CIIOCOOHOCTH TOJIPOCTKOB, PEAIM30BAaHbl JIMYHbBIE NPUCTPACTUS K TOMY WIH
MHOMY BUY JI€ATEIbHOCTH.

XapakrepucTuka 0co0bIX 00pa3oBaTeJIbHbIX MOTPEeOHOCTEH
o HEIMPEPBIBHOCTH KOPPEKIIMOHHO-Pa3BUBAIOILETO npoIiecca,
peanu3yeMoro Kak depe3 cojiepkaHue oOpa3oBaTebHBIX 00JacTel, Tak U B MpoIecce
WHJMBUAYAJILHOU PabOTHI;

o BBEJICHUE B COJAEpKaHUE OOYyYEHHUs CIEIHATbHBIX pa3liesioB, HE
npucyTcTByOIMUX B [IporpaMme HOpMaJIBHO pPa3BUBAIOLIMMCS CBEPCTHUKAM;
o WCIMOJIb30BaHME CIICLIMAJIBHBIX METOJOB, IPHUEMOB U CPEICTB

oOydyeHusi (B TOM 4YHCJE CIEUUATU3UPOBAHHBIX KOMITBIOTEPHBIX TEXHOJIOTHI),
00€eCIeYnBAOIINX PEeATU3AINI0 O0YUCHHUS;

o WHIUBUyaIn3aus o0ydyeHust TpedyeTcss B OOJbIIeH CTENEeHH, YeM
JUIsL HOPMaTUBHO Pa3BUBAIOLIETOCS 00y4aroIerocs;
o HEOOXOJMMO UCIOJIb30BAaHUE OINOp C JAeTanu3anueii B (opme

QITOPUTMOB  JUIsl KOHKPETH3alluh JCHCTBUM TP  CaMOCTOSITENBHOM  pabore,
oOecrieueHrne 0co00i MPOCTPAHCTBEHHOM M BPEMEHHOM OpraHu3alui 00pa3oBaTeIbHON
CpEBbl.

° CHeruaibHOEe 00yUYeHUE «IEPEHOCY» CPOPMUPOBAHHBIX 3HAHUN U
YMEHUM B HOBBIE CUTYallMX B3aUMOJECHUCTBHUS C IEMCTBUTEIBLHOCTBIO;
° CrielMaJibHasl TMOMOIIb B Pa3BUTHH BO3MOKHOCTEH BepOAIbHOU U

HeBepOabHONW KOMMYHHUKAIIMU HAa YPOKaxX (PU3HKHU.

Mecto yuyeOHOro npeamera « @usuka» B y4eOHOM ILUIaHE
B cootBerctBUM ¢ DPI'OC OOO ¢uzuka sBusgercs o00s3aTEIbHBIM



IPEIMETOM Ha YPOBHE OCHOBHOTO o00IIero ooOpasoBaHus. JlaHHas mporpamma
npeaycMaTpuBaeT u3ydeHune (Gpu3uku Ha 0a30BOM ypOBHE B 00BbEME MO 2 4 B HEACIIO B
7,8,9u 10 xiaccax.

I/ICHOHL3yeMble (l)OprI " MeTOAbl, TCXHOJIOI'NHN oﬁyqumI

[IporpamMmMoil TpPenyCMOTPEHO HCIOIb30BAHUE PA3JIMYHBIX OPraHU3aUOHHBIX
dbopM paboOTHI C ydaluMucs: ypouHasi (YpOKH OJHOBO3PACTHBIE U Pa3HOBO3PACTHBIC) U
BHEYpPOUHAs AEATEIbHOCTbD.

[Ipenmonaraercss MCHOJIB30BAaHUE CIEAYIOMIMX MEJArOTUYECKUX TEXHOJOTUU U
METO/I0B 00yUYEHUSI:

— ANIEKTPOHHOE OOYYEHHE U TUCTAHIIMOHHBIE 00pa30BaTEIbHbIC TEXHOJIOTUH;
— po0JeMHOE 00yUYEHUE;

— pa3BuBaroilee 00yueHue;

- UT'POBBIE TEXHOJIOTUH;

- KOJUIEKTUBHBIE U TPYIIIIOBHIE;

— METO/1 POEKTOB;

— JIEKIINH;

- KOMITBIOTEPHBIE IPAKTUKYMBI;

- KOHCYJIBTAllUH U JP.

TeopeTnyeckuii marTepuan M3JgaraeTcsi B BUAE NPOOJEMHBIX  JICKIIHH,
HaIpaBJISAIOIIMX TEKCTOB M  COIMPOBOXKIAETCA dSJIEKTPOHHBIMH 0O0pa3oBaTEIbHBIMU
pecypcamu. [Ipu nzydyennn yueoHoro npeamera «Ousuka» npeanonaraetcs NpoBeacHUe
HEIMPOJIOJKUTEIBHBIX (PPOHTATBHBIX JTA0OPATOPHBIX padoT (20-25 MUH), HAPABJIECHHBIX
Ha OTpPa0OTKy OTAEIbHBIX TEXHOJIOTMYECKUX TMPHUEMOB, a TaKKe IMpPaKTUKymMa —
UHTETPUPOBAHHBIX JAOOPATOPHBIX padOT (MMPOEKTOB), OPUEHTUPOBAHHBIX Ha MOJy4YEHHUE
LEJIOCTHOTO COAEP/KATEIBbHOTO PE3yJbTaTa, OCMBICIEHHOTO M HWHTEPECHOTO IS
yuanxcsa. Ha npakTudyeckux 3aHSATHAX aKUEHT JEeNaeTcs Ha CaMOCTOATEIbHYIO0 paboTy
YYAIUXCS IO OCBOEHUIO COAEP/KaHUS POTPAMMBI.

Tak xak aganTupoBaHHas pabodas mporpamma mnpeaHazHadeHa s geteit ¢ OB3,

ocoboe BHHMMaHHE Ha YpOKax VyJAENsSeTcs KOPPEKIMOHHOW  HAaNpaBiICHHOCTH
o0pa3oBaTeabLHOT0 Mpolecca.
OcHOBHbBIE HaMpPaBJIEHUs] KOPPEKLIMOHHOM pabOThl HA YPOKaxX (PU3HKHU:

1. Koppekius oTIeIbHBIX CTOPOH MICUXUYECKOUN AEATEIbHOCTH:
-pa3BUTHUE 3PUTEIBLHOTO BOCIIPUSTHS U Y3HABAHUS,

-pa3BUTHE 3PUTEIBLHON NAMSATU U BHUMAHUS

-pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUA U OPUCHTALINY;
-pa3BUTHE CIYXOBOTO BHUMAHUS U MMAMSITH.

2.Pa3BUTHE OCHOBHBIX MBICIUTEIBHBIX ONEPAIUNA:

-HaBbIKOB COOTHOCUTEJILHOT'O aHAIU3a;

-HaBBIKOB TPYMIIUPOBKHU U KJIacCUPUKAIINH;

-yMEHHUSI padoTaTh IO CIOBECHON W MUCbMEHHON MHCTPYKIIHH, aJITOPUTMY;
-yMEHUS [UIAHUPOBATH AEATEIbHOCTD;

-pa3BUTHE KOMOMHATOPHBIX CIIOCOOHOCTEH.

3.Pa3BuTHeE pa3iIuyHbIX BUJOB MBIIUICHUS:



-pa3BUTHE HATJIAIHO-00Pa3HOTO MBIIILICHUS;
-pa3BUTHUE CIOBECHO-IOTUYECKOTO MBIILIEHUS (YMEHHS BUAETh U YCTAaHABIMBATD
JIOTHYECKHE CBSI3U MEXY MPEeIMETaMu, SIBICHUSIMHU, COOBITHUSMHU. )
4.Pa3BUTHE peyu, OBJIAJICHUE TEXHUKOUN peyu.
5.Pacumupenue npeacTaBieHnil 00 OKpy>KaroleM MUpPE U 000TallleHUE CIoBaps.
JUiss  peanu3auuy KOPPEKLMOHHOW HANpaBICHHOCTH HA YPOKax ydalluMCs

NpeiaraloTcs  pa3HoOOpa3Hble  KOPPEKUHMOHHBIC  3aJIaHWs, OCYILIECTBIISIETCS
WHIUBUAYAJIBbHBIA U TUdhepeHITUPOBAHBIN MTOIXO/I.

IMoaxoabl K OLIEHUBAHUIO IJIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHH sl

[Ipu olLleHWBaHWU TUTAHUPYEMBIX PE3YJIbTaTOB OOYy4EeHUS (PHU3UKE YUAIIUXCS C
HOJZIA HeoOxonuMoO y4WUTHIBaTh TaKHe WHIAMBUAYalIbHbIE OCOOCHHOCTH WX Pa3BUTHS,
KaK: YPOBEHb DPa3BUTHS MOTOPUKH PYK, YPOBEHb BIAJCHHUS YCTHOW HSKCIPECCUBHOMN
peYbl0, YPOBEHb pa3BUTHS paOOTOCIIOCOOHOCTH Ha YPOKE (MCTOIIAEMOCTh IIEHTPAIbLHON
HEpBHOM cucrembl). Mcxons u3 3TOro, y4yuTelnb MCHONb3YET JUIS  y4yalluXcs
WHIMBHUIyaJIbHbIE (POPMBI KOHTPOJIS pe3yiabTaToB 00yueHus Qusuke. [Ipu cHuxeHHON
paboTOCIIOCOOHOCTH,  BBIPAKEHHBIX  HAPYIIEHHUAX MOTOPUKHM PYK  BO3MOXKHO
YBEJIIMYEHUE BPEMsl JJIsl BBIIOJHEHUS KOHTPOJIBHBIX M CAMOCTOSATEIBHBIX pPadoT.
KoHTponbHbIE, CAMOCTOSITENIbHBIE U IPAKTUYECKUE PA0OTHI MPU HEOOXOJUMOCTU MOTYT
npeaiaraTbCsi € HCIOJIb30BAHUEM JJIEKTPOHHBIX CHUCTEM TECTUPOBAHMsS, HHOIO
NPOrpaMMHOr0  OOecredeHusi, O0ECHeUYUBAIOIIEr0 MEPCOHU(PUIUPOBAHHBIA  yYET
y4eOHBIX JOCTHXKEHUN oOydaromuxcs. Tekynui KOHTpoJib B ()OpME YCTHOTO OIpoca
IIPU HU3KOM KAaueCTBE YCTHOW AKCIPECCHBHON PEUYM YYaIIUXCsl HEOOXOIUMO 3aMEHSITh
MUCHMEHHBIMU (hOPMaMHU.

ChnenmnajbHble yCJI0BHSA peaju3aluy JUCHUILIHHBI

1. HeobxomuMo mpenycMOTpeTh HaIMYUMe MEPCOHAIBHBIX KOMIIBIOTEPOB,
TEXHUYECKUX MPUCIIOCOONEHUN (ClienuanbHas —KiaBuaTypa, pas3jMyHOro BHJA
KOHTaKTOPBI, 3aMEHSIOINE MBIIb, TI)KOUCTUKH, TPEKOOJbI, CEHCOPHBIE IJIAHIIETHI).

2. JlomxHBI OBITH CO3MAHBI YCJIOBHS I (DYHKIIMOHUPOBAHUS COBPEMEHHOM
MH(OPMAIMOHHO-00pa30BaTEIbHON Cpelbl MO0 (PU3MKE, BKIHOYAIOLIEH 3JIEKTPOHHBIE
uHGOPMaIMOHHBIE pecypchl, AIIEKTPOHHBIE oOpa3oBaTeNbHbIC peCypchl,

COBOKYITHOCTb WH(POPMAITMOHHBIX TEXHOJIOTHH,
TEJIEKOMMYHUKAIIMOHHBIX TEXHOJOTHH, COOTBETCTBYIOIINX TEXHUYECKHX CPEICTB U
TEXHOJIOTUH (B TOM uHciie (aeni-TpeHaxepoB, UHCTpYMEHTOB Wiki, IU(GPOBBIX BUJIEO
MaTepuaioB U JIp.), 00eCIeUNBAIOIINX JOCTIKEHUE KaxasiM oOydaronumes ¢ HOMA
MaKCUMaJIbHO BO3MOXKHBIX JIJISl HETO PE3YJIbTaTOB O0yUCHHUSI.

Oo6ocnoBanue Bpi0opa YMK s peanuzauuu Padoyeit nporpaMmmsi

VYuebno-meroanueckuii kKoMriekT (YMK) «®uszukay (aBropsi: Ilepbrmkun W.M.
NBanoB A.Ml. u gap.) mnpenHasHadueH s 7-9 KiIaccoB 0011e00pa3oBaTeIbHBIX
yupexaennil. Y MK Boinmyckaet uznarensctBo «lIpocsenienue.

VYyebnuku BkioueHbl B DenepaibHbll MepeyeHb YUYCOHHMKOB, PEKOMEHIOBAHHBIX
MunucTepcTBOM oOpa3oBaHusi U Hayku Poccuiickoit denepariu K HUCMOJIb30BAaHUIO B
oOpa3oBaTelpHOM TIpolecce B 0011e00pa3oBaTeNbHbIX yupexaeHusx. ColepxkaHue



y4eOHUKOB COOTBETCTBYeT (elepaJbHOMY TOCYIapCTBEHHOMY 00pa30BaTeIbHOMY
CTaHJapTy OcHOBHOTO 061ero oopazosanus (PI'OC OO0 2021 r.).

JloctonHcTBOM y4eOHMKOB JaHHOro YMK sBisitoTCS SICHOCTh, KpPaTKOCTh U
JOCTYITHOCTh ~ WBJIOKEHHS, TMOJAPOOHO OMUCAaHHbIE W CHAa0XEHHbIE PUCYHKAMHU
JEMOHCTPALIMOHHBIE OMNBITHI W AKCIIEPUMEHTaJIbHBIC 3a7aud. Bce T1iaBel yueOHUKA
coJiep>KaT 00OTaThlil WILTIOCTPATUBHBINA MaTEpHall.

IIVIMHUPYEMBIE PE3YJIbTATHBI U3YYEHHUA YYEBHOI'O
HPEIMETA

N3yuenne ydeOHOrOo mnpenmera «du3nkay HA YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus JIOJDKHO  OO€CleuMBaTh  JOCTHUKEHUE  CICAYIOIUX  JUYHOCTHBIX,
METaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTaTOB.

JINYHOCTHBIE Pe3yJIbTATHI

Ilampuomuueckoe éocnumanue:

NpOSIBJICHUE HUHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSIHMIO POCCHUMCKOM
(bu3nYeCcKoil HayKH;
LEHHOCTHOE OTHOIIEHUE K JJOCTUKEHHUSIM POCCUMCKUX YUEHBIX-(PU3HUKOB.
I'pasicoanckoe u 0yxo6Ho-Hpascmeenroe 60CnUmManue:

TOTOBHOCTh K AKTHBHOMY YYacTHIO B OOCYXXICHHH OOIIECTBEHHO-3HAYMMBIX U
THYECKUX MPOOIIEM, CBSI3aHHBIX C MPAKTUISCKUM MPUMEHEHUEM JTOCTHKEHUN (QU3HKH;

OCO3HaHUE BaKHOCTH MOPAJIbHO-ITUYECKUX MPUHLIUIIOB B I€ATEILHOCTH YUYEHOTO.
Icmemuueckoe ocnumanue:

BOCHPHITHE JCTETHUECKUX KayecTB (PU3MYECKOHM Hayku: €€ TapMOHHYHOTO
IIOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH.

Ilennocmu nayunozo no3nanus.

OCO3HaHWE LIEHHOCTU (PU3NYECKOW HAYKH KaK MOILHOIO MHCTPYMEHTAa MO3HaHUS
MHpPa, OCHOBBI PA3BUTHS TEXHOJIOTUI, BAXKHENIIEN COCTABIIIIOIENKYJIIBTYPHI;

pa3BUTHE HAy4yHOM JHO003HATEIBHOCTH, MHTEpeca K HCCIEI0BATEIbCKON
NEATEIBbHOCTH.

Dopmuposanue Kyaomypvl 300p06b3 U IMOUUOHATLHO20 0J1420N0NYHUUA

OCO3HaHWE IEHHOCTH 0Oe30macHOro obOpaza JKM3HMU B COBPEMEHHOM
TEXHOJOTMYECKOM MUpPE, BXKHOCTH MpaBuJl 0€30M1acCHOr0 MOBEICHUSI Ha TPAHCIIOPTE, Ha
J0porax, ¢ 3JMEKTPUYECKUM U TEIJIOBBIM 000pPYIOBaHUEM B JIOMAIIHUX YCIOBHSIX;

c(hOpMHUPOBAHHOCTh HaBBIKA PEQIICKCUU, TPU3HAHNE CBOETO TpaBa Ha OIMMUOKY U
TaKOTO € MpaBa y APyroro 4eioBeKa.

Tpyoosoe éocnumanue:

AKTUBHOE y4acTHE B PEIIECHHWU MPAKTHUECKUX 3a7ad (B paMKaX CEMbH, LIKOJbI,
ropojia, Kpasi) TEXHOJIOTMYECKON U COIMANIbHOW HAIpaBJIEHHOCTH, TPEOYIOLIUX, B TOM
gucie U GU3NIECKUX 3HaAHUM;

MHTEPEC K NPAKTUUECKOMY U3YUYEHHUIO Po(ecchii, CBA3aHHBIX ¢ (PU3UKOM.
IKonozuueckoe 6ocnumanue:

OpHUEHTAIMsI HA MPUMEHEHHE (PU3MUECKUX 3HAHUM IS pelleHus 3aia4d B 001acTu
OKpYXarollel cpepbl, IIIaHUPOBAHMS IOCTYNIKOB M OLIEHKH UX BO3MOKHBIX ITOCJEICTBHIMA
JUISL OKPY’KArOLIEN CPELBL,



OCO3HaHWE TJ00aNbHOIO XapaKTepa »SKOJOTUYECKHX Mpo0JeM U NyTed ux
peuieHusl.

Aoanmayua o0yuaowezoca K UIMEHAIOWUMCA YCI08UAM COUUAbHOU U
npuUpPoOHOil cpeowl:

NOTPEOHOCTh BO B3aMMOJICHCTBUHU TPU BBHIIIOJHEHUU HCCIEOBAaHUI U IIPOECKTOB
(GU3MYECKOW HAINPaBIECHHOCTH, OTKPBITOCTh OIBITY W 3HAHWSM JIPYTUX; MOBHIIICHHEC
YPOBHSI CBOEH  KOMIETEHTHOCTHU 4yepe3 MPaKkTUYECKYIO
NeSATEIbHOCTD;

noTpeOHOCTh B (OPMHUPOBAHMM HOBBIX 3HAHWM, B TOM 4YHuCIE (POPMYIUPOBATH
UJIeH, TIOHATHUSI, TUTIOTE3bI O (PU3NUECKUX OOBEKTAX U SIBJICHUSX;

OCO3HaHue JePUIMTOB COOCTBEHHBIX 3HAHUW W KOMIETEHTHOCTEW B 00JacTu
buzukwy;

TUTAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUU HOBBIX (DU3MUECKUX 3HAHUM;

CTPEMJICHHE aHAJIU3UPOBaTh M BBIABIATH B3aUMOCBS3M IPUPOJIbI, 00IIECTBA U
HYKOHOMMKH, B TOM YHUCJIE C UCIOIb30BaHUEM (PU3NUYECKUX 3HAHUN;

OLICHKAa CBOMX JEWCTBHUM C YyYE€TOM BIHMSIHUS Ha OKPYXKAIOLIYIO Cpexy
BO3MOYHBIX TJIOOQJIBHBIX MTOCIIEICTBHM.

MeTanpeuMeTHue Pe3YyJIbTaAThI
YHI/IBepcaJILHI)Ie Nno3HaBaTeJIbHbIe 1eliCTBUS

ba3zoevie nocuueckue oeiicmeus:

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOHEKTOB (SIBJICHUN);

yCTaHABJIMBATh CYIIECTBEHHBIA TPHU3HAK KJIaCCU(PUKAIUA, OCHOBAHHS IS
000011IeHUS U CPaBHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B paCCMaTPUBAaEMbIX (haKTax, JTaHHBIX
Y HAOJIIOICHUSIX, OTHOCAIIUXCS K (DU3UYECKUM SIBIICHUSM;

BBISIBIISIT IPUYUHHO-CIICJICTBEHHBIE CBSI3U MPU U3YyYEHUN (PU3UUYECKUX SIBJICHUHN U
MPOIIECCOB; JeNaTh BBIBOJABI C MCIOJb30BAHUEM JEAYKTUBHBIX U WHIYKTUBHBIX
YMO3aKJIFOUCHH, BBIJIBUTATh TUIIOTE3bI O B3AUMOCBSI3AX (PM3UYECKUX BEJIMYWH;

CaMOCTOSITEJIbHO BBIOUpATh CHOCOO pelieHus ydeOHoM (usnueckoil 3amauu
(cpaBHEHME HECKOJIbKUX BapUAHTOB PEIICHUsS, BEIOOP Hanbojee MOIXOASIIEero ¢ y4ETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHUEB).
ba3zoevie uccneoosamenvckue oeiicmeus:

UCIIOJIb30BaTh BOIPOCHI KaK HCCIIEI0BATEIbCKUNM WHCTPYMEHT IMO3HAHUS,

IPOBOJUTH IO CAMOCTOSITEILHO COCTaBJIEHHOMY IUIaHY OIBIT, HECJIOXHBIN
(bU3UYECKUI DKCIIEPUMEHT, HEOOJIBIIIOE UCCle0BaHuEe (PU3NUECKOTO SIBJICHMUS;

OIICHHWBAaTh Ha MPUMEHUMOCTb M JIOCTOBEPHOCTh MH(OpMAIHIO, MOJYYECHHYIO B
XO0J1€ UCCIIEIOBAHMS WII HKCTIEPUMEHTA;

CaMOCTOSITeNIbHO (OPMYJIUPOBATh OOOOIIEHUST W BBIBOABI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOCHUS, OTIBITA, HCCIICIOBAHUS;

MIPOTHO3MPOBATh BO3MOXKHOE NaJIbHEWIee pa3BUTHE (PU3UUYECKHX TMPOIECCOB, a
TaK)K€ BBIJIBUTATH TIPETOIOKEHUS 00 X PA3BUTHH B HOBBIX YCIIOBHUSAX M KOHTEKCTaX.
Paboma c ungpopmayueit:

OPUMEHSTH PA3JIMYHbIE METOJIbl, HHCTPYMEHTBI U 3alpOChl NPU MOUCKE U 0TOOpE
uH(OpMAIMU WIH JTAHHBIX ¢ YYETOM MpEeAJIOKEHHOM yueOHo! hpu3ndeckoil 3a1auu;

aHAJIM3UpOBaTh, CHUCTEMATU3UPOBATH W  HUHTEPHPETUPOBATH  HMHPOPMALIUIO



Pa3IMYHBIX BUJOB U (hOPM IIPE/ICTABIICHHS,

CaMOCTOSITENILHO BBIOMPATh ONTUMANBHYIO (OpMYy MpeacTaBieHUs HHGOPMAIIUU 1
WUTIOCTPUPOBATh peIacMble 3a7addl HECIOKHBIMU CXEMaMH, JUarpaMMaMiu, WHOMN
rpauKoi M MX KOMOWHAITASMH.

YHuBepcajJbHble KOMMYHUKATUBHbIE 1efICTBUSA

Oowenue:.

B XO7Ie 00CYXJeHUsI y4eOHOTO MaTepuaia, Pe3yibTaToB JTa0OpPaTOPHBIX paboT U
IIPOEKTOB 3a/1aBaTh BOIMPOCHI IO CYMIECTBY OOCYKJIAaeMOW TeMbl M BBICKA3bIBaTh WJICH,
HaIlCJICHHBIC Ha PeIlICHUE 3a7a9d U TOoJIepKaHKe 01arokeaaTelIbHOCTH OOICHNS;

COIIOCTABJISATH CBOM CYXIEHUS C CYXICHUSIMU JPYTUX YYaCTHUKOB
Juanora, OOHapyKUBATh Pa3IN4He U CXOJICTBO TTO3UITNN;
BBIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX;

MyOJIMYHO MPECTABIIATh PE3YIbTaThl BHITOJTHEHHOTO (PU3UYECKOTO OIbITa
(3KCIIepUMEHTa, UCCIIeI0BaHUs, TIPOCKTA).

Cosemecmnasn oeamenvHocms (COMPYOHUUECHE0):

MMOHUMAaTh W WCIIOJIB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIWBUIYATBHOU
paboThI MPHU PEIICHUN KOHKPETHOHN (hHU3UIECKON TPOOIIEMBI;

MPUHUMATh 1IEJTM COBMECTHOHM JCATEIHHOCTH, OPTaHU30BBIBATH JCHCTBHUS MO €6
JTOCTIDKCHHIO: PACIPEICNIATh PO, 00CYXIaTh MPOILECCHl W Pe3ybTaThl COBMECTHOMN
paboTHI; 00001IaTh MHEHUS HECKOJIBKHUX JIFOICH;

BBITIOJTHATH CBOIO 4acTh pabOThI, JOCTUTAsl KAYECTBEHHOTO pe3yJibTaTa IO CBOEMY
HaIIPaBJICHUIO U KOOPAUHUPYS CBOU JICUCTBUS C IPYTUMH WICHAMH KOMAaH]IbI;

OIICHMBATh KauyeCTBO CBOCTO BKJIaJa B OOIMMH TPOIYKT 10 KPHUTEPHSIM,
CaMOCTOSITeTILHO C(HOPMYJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOCHCTBHS.

YHuBepcaJbHbIe peryJsTUBHBIC 1eHCTBUS

Camoopzanuzayusa:

BBISIBIISIT MPOOJIEMBI B JKMU3HEHHBIX M YUYE€OHBIX CHUTYaIUAX, TPEOYIOIIUX IS
pereHns PU3nIecKuX 3HaAHWUMH;

OpPUEHTUPOBATHCS B Pa3MYHBIX TOAXOJAX MPHUHITHS  PEIICHUH
(MHAMBUAYATBHOE, IPUHATHE PEIICHUS B TPYIINE, IPUHATHE PEIICHUA TPYIITON);

CaMOCTOSATEIILHO COCTaBIISATH AJITOPUTM peIIcHUs (U3MYCSCKOW 3aJadd WM TIaHa
UCCJICMOBAaHUS C YYETOM HMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATH MpeIaraeMbic BapHaHThl PEIICHUN;

JienaTh BRIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

Camoxonmpons (peghiexcus):

JaBaTh aJCKBATHYIO OIICHKY CHTyallid W TMpejyiarath IUlaH ©€ W3MCHCHHS,
OOBSCHATh TPHYMHBI JOCTHDKCHHSI (HEHOCTIIKEHUS) pe3yIbTaTOB JIEATEILHOCTH,
JlaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHBBI B JESITCIBHOCTh (B TOM 4YHCJIE B XOJ BBINOJTHCHUS
(GU3MYECKOTO WCCIEAOBAHMS WM TMPOEKTA) HAa OCHOBE HOBBIX OOCTOSATEILCTB,
W3MEHUBIINXCS CUTYaIlui, YCTAHOBJICHHBIX OMMMUOOK, BO3HUKIIIHNX TPYIHOCTEH;

OIICHWBATh COOTBETCTBUE PE3YNIbTATA IIEJIN U YCIOBUSIM.



ImMouuonanvHvlil UHMEIEKM

CTaBUTh ce€0sl Ha MECTO JPYroro 4YelioBeKa B XOJE Clopa WIM AUCKYCCHH Ha
Hay4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro.
Ilpunamue cebsa u opyzux:

MPU3HaBaTh CBOE MPABO Ha OMMOKY TpPH perieHuu (U3NYEeCKUX 3a7ad WU B
YTBEPKJICHUSIX Ha HAyYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

IIpeaMeTHBbIE pe3yabTAThI
7 Kjaacc

[IpeameTHbIe pe3ynbTaThl Ha 0a30BOM YpOBHE JOJDKHBI —OTpa)xaTh
c(hOpPMHUPOBAHHOCTH Y 00YYAIOIIUXCS] YMEHHUIA:

UCIOJb30BaTh MOHATHUS: (U3NYECKUE U XUMHUYECKUE SIBJICHUS; HaOJIOJCHUE,
HKCIEPUMEHT, MOJENb, TMIIOTE3a; E€IWHULBI (PU3NYECKUX BEIWYUH; aTOM, MOJIEKYIa,
arperatHple COCTOSIHMSI BemlecTBa (TBEpAOE, XKUAKOE, razo00pa3HOE); MEXaHHYECKOe
IBUKEHHE  (paBHOMEpPHOE,  HEPaBHOMEpPHOE,  MNPSAMOJIMHEHHOE),  TPaeKTOpHs,
paBHOAEHCTByIOIas cuil, Jedopmanus (ympyras, IUIaCTUYECKasi), HEBECOMOCTD,
COOOIIAOIINECS COCYABL;

paznuyath sBiAeHUS (Oud@y3us; TEIIOBOE JABM)KEHHE YacTUI[ BELIECTBA;
PAaBHOMEPHOE JBMKEHUE; HEPABHOMEPHOE JBIKECHUE; WHEPLHS; B3aUMOJCUCTBUE TEI;
paBHOBECHE TBEPABIX TEJI C 3aKPEILNIEHHOM OCBIO BpAILEHUS; IepeAada JaBJICHUS
TBEPABIMU TeJlaMH, JKUIKOCTSIMH U ra3zamu; aTMoc(epHoe HaBlieHUE; IUIaBaHUE TE;
IpeBpalieHUs] MEXaHUUECKON 3HEPryu) MO ONHCAHUI0 UX XapaKTepHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JJEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBJICHUE;

pacno3HaBaTh IIPOSIBIICHHE U3YYEHHBIX puznyeckux SABJIICHUI B
OKpPYXaIoIleM MUpE, B TOM unciie GU3NUECKue IBJICHUS B PUPOJIE: IPUMEPHI IBHXKECHHUSI
C Pa3IMYHBIMM CKOPOCTSIMU B KUBOW W HEXUBOW IPUPOJE; NEHUCTBUE CUIIBI TPEHHS B
IPUPOJIE U TEXHUKE; BIUSHUE aTMOC(EPHOro AABJICHUS Ha KUBOM OpPraHu3M; IUIaBaHUE
pBIO; pbIYaru B TEJE YEJIOBEKA; IPU 3TOMIIEPEBOIUTh MPAKTUYECKYIO 3a]auy B yUeOHY1O,
BBIJIETISITh CYIIECTBEHHbBIE CBOMCTBA/IPU3HAKH (DU3UUECKUX SIBJICHUIA;

ONHUCHIBATh M3y4YEHHBbIE CBOICTBA Tel M (PU3IUUECKHE SBJICHUS, HCIOIb3YS
duznyeckue BeJIUYUHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMsI, IyTh, CKOPOCTb,
CPEIHsAsI CKOPOCTh, CHJIa YIIPYTOCTH, CHJa TSKECTH, BEC TEJla, CHJIa TPEHHUs, JABICHUE
(TBEpOro Tena, KUAKOCTH, Tra3a), BHITAIKMBAIONIAs CUJIAa, MEXaHWYeckas padoTa,
MOIIHOCTh, IIJIEYO CHUJIbI, MOMEHT CHJIbI, KO3(PQUIMEHT TMOJE3HOT0 JeHCTBUS
MEXaHU3MOB, KMHETHYECKass W MOTEHI[MaJbHAsl SHEPrus); MPU ONUCAHUU MPABUIBHO
TPaKTOBaTh (PU3NYECKUI CMBICT MCIOJb3YEMbIX BEJIMYMH, UX 0003HAUYECHUS U €IUHUIIBI
(GU3MYECKUX BEJIMYMH, HAXOIUTh (POPMYJIbI, CBSI3BIBAIONIME JAHHYIO (PU3NYECKYIO
BEJIMYMHY C JIDyTUMU BEJIMYMHAMHU, CTPOUTHh TIpaduKU HU3YYEHHBIX 3aBUCUMOCTEH
(bU3NYECKUX BETUYNH;

XapaKTepu30BaTh CBOICTBa Tel, (pU3NUECKHE SBJICHHUS U IMPOLIECCHI, UCIIONb3Ys
MpaBWia CIOXEHUsI CUi (BIOJb OAHOM mpsiMoit), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, IpaBUIO paBHOBeCHs pbiuara (0J0Ka), «30JI0TOCTIPABIIIO» MEXAHUKHU, 3aKOH
COXPAaHEHHUSI MEXaHUYECKOW SHEpPruu; MpU 3TOM JaBaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3alIUCBhIBATh €r0 MaTEMAaTUYECKOE BBIPAKEHNUE;

OOBSCHATh (PU3NYECKUE SIBICHUS, MPOLECCHl U CBOMCTBA TE, B TOM YUCJIE U B



KOHTEKCTE CHUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBIATH MPUUYUHHO-
CJIEJICTBEHHbIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1-2 JOrMuYecKux 1maros ¢ onopoiut Ha 1-2
M3YYCHHBIX CBOMCTBA (PM3NUYECKUX SBICHUH, (DU3UIECKUX 3aKOHA WITH 3aKOHOMEPHOCTH;

pemarh pacu€THele 3amayn B 1-2 ACHCTBUSA, WCIONB3Yysl 3aKOHBI U (DOPMYIIHI,
CBsI3BIBaIONTHE (PM3MUCCKUE BETMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1a4l 3alMCHIBAThH
KpaTKoe YCIIOBHUE, TMOACTABIATh (U3MYECKUE BETUYUHBI B (POPMYIIBI M MPOBOAMTH
pacy€Thl, HAXOIUTH CIIPABOYHbIC JaHHBIC, HEOOXOAUMBICIJIS PEUICHUS 3a/1a4, OLICHUBATh
PEATUCTUYHOCTD MOJIYYeHHOU (PU3NYECKON BETUUNHBL;

pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PEIIUTh MpPHU MOMOIIU (HPU3UUYECKUX
METOJI0OB; B OINUCAHUM WCCJICIOBAHUSL BBIACIATH IPOBEPSIEMOE MPEANOJIOKEHUE
(rumote3y), paszivuaTb U HHTEPIPETUPOBATH TMOJYUYCHHBIM pe3yJbTaT, HaXOAUTh
OIIMOKH B XOJI€ OIBITA, JIeJaTh BRIBOJIBI TI0 €T0 pe3yjIbTaTaMm;

MPOBOAUTEL OMbBITHI MO HAOMIOJCHUIO (U3MYECKUX SIBICHUM WU (PU3NYECKUX
CBOMCTB Tel: (hOopMyIHUpOBaTh MPOBEPSIEMbIC MPEINOIOKEHUS, COOMPATh YCTAHOBKY U3
MPEII0KEHHOTO 000PYI0BaHHUSI, 3alTUCHIBATH X0/ OMbITau (hOPMYIUPOBATH BHIBO/IBI;

BBITIOJIHATH TPSIMbIE HM3MEPEHUS] PACCTOSHUSA, BPEMEHHU, MacChl Tena, 00béMma,
CWIbl M TEMIEPaTypbl C HCIOJb30BAHUEM AaHAJIOTOBBIX U IHHUGPOBBIX MNPUOOPOB;
3aMKMChIBaTh TMOKa3aHUs TPUOOPOB € YUYETOM 3aJaHHON aOCOJTIOTHOM IMOTPEIIHOCTH
VU3MEpPECHUM;

MIPOBOJIUThH MCCIIEIOBAHNE 3aBUCUMOCTU OJTHOM (PU3NYECKON BEIMYMUHBI OT APYron
C HCIIOJB30BAaHUEM MPSIMBIX MU3MEPEHUN (3aBUCUMOCTH IMMYTHPABHOMEPHO JBIXKYIIETOCS
TeJla OT BPEMEHM ABMIKCHUsSI Teja; CUJIbI TPEHUS CKOJILKEHHUSI OT Beca Teja, KauyecTBa
00pabOTKM TOBEPXHOCTEH TEI M HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOHIATU
COTMPUKOCHOBEHUS TEJI; CWJIbl YNPYrOCTH OT YMJIMHEHUS TPY>KUHBI, BBITAJIKUBAIOIICH
CWIbl OT 00BbEMa MOrpYKEHHOM 4YacTH Teda W OT IUIOTHOCTH OKMAKOCTH, €€
HE3aBUCUMOCTH OT IUJIOTHOCTH Te€Jia, OT TJIYOHMHBI, Ha KOTOPYIO IOTPYXKEHO TeO;
YCIIOBUM TUTaBaHUSI TEJ, YCJIOBUW paBHOBECHsS pbluara W OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM ~ Y4EOHOTO HCCJIENOBaHMS, COOUpaTh YCTAHOBKY U  BBITIOJHSTH
U3MEpEHUs, CJlenysl NPENJIOKCHHOMY IUIaHy, (DUKCUpOBATh Pe3yibTaThl MOTYYECHHOM
3aBUCUMOCTH (DU3NYECKUX BEJIIMYUH B BHUJIC TIPEAJIOKEHHBIX TAOJUIIH TPpaUKOB, 1e1aTh
BBIBO/IbI IO PE3YJIbTATaM UCCIIEI0BAHUS;

IPOBOJUTH KOCBEHHBIE M3MEpPEeHUs] (U3MUECKHX BEIWYUH (TUIOTHOCTH BEIIECTBA
KUJKOCTH W TBEPJIOrO Tejla; Cuja TPEHUs] CKOJBXEHUs; JaBJICHHE BO3AYyXa;
BBITAJIKMBAKOIIAsl CHJIA, JEHUCTBYIOIIAsl HAa MOTPYKEHHOE B  JKUAKOCTH  TEJIO;
KO3 (PUIIMEHT TMOJE3HOTO JAEUCTBUS MPOCTHIX MEXAHU3MOB), CIIEAYysl TMPEIIOKEHHOM
WHCTPYKIIMU: TIPU BBITTOJTHEHUU U3MEPEHUM COOUPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYUCIISITh 3HAYEHUE UCKOMOW BEJIMYHHBI,

coOno/IaTh TMpaBWiia TEXHUKU O€30MacHOCTH Tpu paboTe ¢ JabopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIIMAIBI JACHUCTBUS TPUOOPOB M TEXHUYECKUX YCTPOUMCTB: BECHI,
TEPMOMETP, JUHAMOMETpP, COOOIIAIOIIHUECS COCYIbI, OapoMeTp, phIuar, MOABMKHBIN U
HETOIBWXHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

XapaKTepU30BaTh PUHIUIIBI NENCTBUS U3YYEHHBIX npruOOpOB U
TEXHUYECKUX YCTPOMCTB C ONOPOW HA HMX ONUCaHMUs (B TOM YHUCIE: MOAIIUITHUKH,
YCTPOMCTBO BOAOIPOBO/IA, TUAPABINYECKUN MPECC, MAHOMETP, BBICOTOMEp, MOPLIHEBON
HACcOC, apeoMeTp), MCIHOJIb3ysd 3HaHUS O CBOMCTBaX (PU3MYECKUX SBICHUU W
HE0OXoaMMbIe (PU3NIECKUE 3aKOHBI M 3aKOHOMEPHOCTH;



NPUBOJUTH TPUMEPbl /| HAXOMUTh WH(POPMAIMIO O TMpUMepax MPAKTHYECKOTO
UCIOJIb30BaHUs (PU3MYECKUX 3HAHUH B TOBCEIHEBHOW >KM3HM [yl oOecnedeHus
O0e30macHOCTH MpU OOpalleHHMH C [OpudopaMu W TEXHHMYECKMMHU YCTPOWCTBAMH,
COXpaHEHUS 3JI0POBbs U COOIIOAEHUS HOPM 3KOJIOTHYECKOTO IMOBEICHUS B OKPYKAIOIIEH
cpexe;

OCYIIECTBIISITh OTOOpP  HMCTOYHMKOB HMHpopMmMamuu B cetd  HTepHeT B
COOTBETCTBUM C 3a/laHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOUIMXCS 3HAaHUU U
NyTEM CpPaBHEHMS Pa3IMYHBIX UCTOYHHUKOB BBIIENIATH MH()OPMALIUIO, KOTOPAsl SIBISIETCA
IPOTUBOPEUUBON UM MOKET OBITh HEIOCTOBEPHOM;

UCIOJb30BaTh IPHU BBIIOJHEHUM YUYEOHBIX 3aJaHUIl HAYYHO-IOMYJISIPHYIO
JUTEpaTypy (PU3NYECKOTO COJAEp>KaHUs, CIPAaBOYHBIE MaTepHallbl, PECYpChl CETU
WuTepHeT; BiageTh NpUEMaMH  KOHCIEKTHPOBAaHUSA  TEKCTa, MpeoOpa3OBaHMS
MH(pOpMaIKU U3 OJHOMN 3HAKOBOM CUCTEMBI B JIPYTYIO;

CO37aBaTh COOCTBEHHbIE KPAaTKHE MUCHbMEHHBIE U YCTHBIE COOOIIEHHUS HA OCHOBE
2—-3 UCTOYHHMKOB HH(pOpMALUU (PU3NYECKOTO COJEP)KaHUSA, B TOM UHCIE MYyOJUYHO
JieN1aTh KpaTKUe COOOIIEHUS O pe3yJibTaTaX MPOEKTOB MM YUE€OHBIX HUCCIIEIOBaHUIM; IpU
3TOM TPAaMOTHO HCIIOJIb30BaTh M3YUYEHHBIH MOHATHUIHBIA ammapar Kypca (U3UKH,
COIPOBOK/IaTh BBICTYIUICHHE ITPE3CHTALNEN;

OpU  BBINOJIHEHUH Y4YEOHBIX IMPOEKTOB M  HUCCIEIOBaHUM  pacnpenesiTh
00s3aHHOCTH B TpyNIE€ B COOTBETCTBHUM C IIOCTABJICHHBIMHU 3aJayaMH, CIIEIUTh 3a
BBINIOJIHEHUEM TIUIaHA JIEWCTBUM, aJ€KBAaTHO OLICHMBAaTh COOCTBEHHBIM BKIJIAJ B
NEeSATEIbHOCTh TPYMIbI; BBICTPAUBATh KOMMYHHUKAaTUBHOE B3aUMOJICWCTBHUE, YUUThIBAs
MHEHHE OKPY>KaIOIIUX.

8 Kkiacc

[IpenmetHble  pe3yabTaThl Ha  0a30BOM  YpPOBHE  JIOJDKHBI — OTpa)aTb
c(hOpMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

HCMOJIb30BaTh MOHATHUS: MAcCa U pa3MePbl MOJIEKYJI, TEILUIOBOE JIBUKECHUE aTOMOB
U MOJICKYJ, arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTALIMYECKHUE M amMop(HBIC Tena,
HACBILICHHBIM U HEHACBIIICHHBIM Map, BIAXXHOCTh BO3AyXa; TEMIIEPATypa, BHYTPEHHSIA
DHEprusl, TEILUIOBOW JBUIATENb; 3JIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsijl, JJIEKTPUUECKOE
I10JI€, POBOJHUKH U JUIIEKTPUKH, IOCTOSTHHBIN JIEKTPUUECKUM TOK, MATHUTHOE T0JIE;

pasnuyaTh SBJIEHUs (TEIJIOBOE pacCIIMpEeHHe/CKaTHe, TEIionepenaya, TerIoBoe
paBHOBECHE, CMAuYMBAaHHUE, KANWULSIPHbIE SBJICHUSA, HWCHApPEHUE, KOHIACHCAIWs,

IJIABJIEHUE, KpHUCTaJUTU3alus (oTBepaeBaHue), KUIICHWE,  Temlonepeaaya
(TEerI0MpPOBOJHOCTh, KOHBEKIIUS, W3JIYYEHHE); DIJICKTPU3ALMUS TeJ, B3aUMOJICHCTBUE
3aps0B, JEUCTBUS DJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAHHUE,  B3aUMOACHCTBUE
MAarHuTOB, JICUCTBUE MarHMuTHOTO MoJIsi HA TPOBOJHHUK C TOKOM,

DJIEKTPOMArHUTHAsE MHIYKIMS) TIO0 ONMHMCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OIBITOB, ICMOHCTPUPYIOIIUX TaHHOE (PU3NIECKOE SBIICHHE;

pacrno3HaBaTh NIPOSIBJICHUE U3yUCHHBIX dusnIecKkux SIBJICHUI B
OKpY)KaIOILlleM MHUpe, B TOM 4YHCiIe (DU3NYECKUE SIBICHHS B TPHUPOJE: TMOBEPXHOCTHOE
HATSDKEHHE WM KAWUISIPHBIC SIBICHUS B NPUPOAE, KPUCTAIUTBI B NPUPOZE, HU3ITY4YCHHE
ConHua, 3aMmep3aHue BOAOEMOB, MOpPCKHE OpH3bl, 0Opa3oBaHUE POCHI, TyMaHa, WHe,
CHETa; DJJICKTPUYECKHE SIBIICHHS B arMocdepe, dJIEKTPUYECTBO JKUBBIX OPTraHU3MOB;
MarHUTHOE ToJie 3eMIIH, APEi MOITFOCOB, POIh MATHUTHOTO TIOJIS JUIsI )KU3HU Ha 3eMiie,



MOJIIPHOE CHUSIHUE; MPU ATOM MEPEBOAUTH MPAKTHUUECKYIO 3a/1a4y B YUEOHYIO, BBIJCISTh
CYILECTBEHHbIE CBOMCTBA/MPU3HAKU (DU3UUECKUX SIBJICHUM;

ONUCHIBATh H3yYEHHBIC CBOICTBA TeN W (PU3UYECKHE SBICHUS, HCIOIb3YS
dusznyeckue BeIMYUHBI (TeMIepaTypa, BHYTPEHHSISI SHEPTHUs, KOJIMYECTBO TEIUIOTHI,
ylelibHas TEIUIOEMKOCTh BEIIECTBA, yJEJbHAas TEIUIOTAa IUIABJICHUS, yAEJbHAs TEIUIoTa
napooOpa3oBaHusl, yJeibHasi TEIJIOTa CTOpaHMs TOIUIMBA, KOA(P(GUIHUEHT MOJIE3HOTO
JNEWCTBUSL TEIUIOBOM MAIlIMHBI, OTHOCUTENbHASA BIAXKHOCTh BO3/lyXa, SJIEKTPUYECKUI
3apsil, cuia TOKa, AIEKTPUUYECKOE HAMPSIKEHUE, CONMTPOTUBIEHNUE TPOBOJIHUKA, YIEIBHOE
COMPOTHUBJICHUE BEUIECTBA, pab0Ta U MOIIHOCTh AJIEKTPUUYECKOTO TOKA); MPHU ONMMCAHUU
MPaBUJIBLHO TPAKTOBAaTh (PM3MYECKUN CMBICI HCIOIb3YEMbIX BEJIMYMUH, 0003HAUYCHUS U
CAUHUIBI  (PU3MYECKUX BEJIMYMH, HAaXOAUTh (OPMYJbI, CBS3bIBAIOIINE JIAHHYIO
bu3MYecKyl0 BETUYMHY C JpPYTUMU BEJIWYMHAMHU, CTPOUTh TpapUKU H3yUYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;

XapaKTepHU30BaTh CBOMCTBA Teld, (PU3UYECKUE SBJICHHS M MPOLECCHI, UCHOIb3YS
OCHOBHBIE TOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU CTPOEHHUS BEIIECTBA,
NPUHIUI CYNIEPIO3UIMH MOJIeH (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXPAHEHHMs 3apA/a,
3akoH OMa I yyacTka 1enu, 3akoH /xoyns—JIeHna, 3ak0H COXpaHEHMs SHEPTUH; IIPU
TOM J1aBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alMChIBaTh €r0 MaT€MaTUYECKOE

BBIPpAKCHHC,
O00BACHSATH (1)I/I3I/I‘-ICCKI/IC IIpOoLCCChI U CBOMCTBA TCJII, B TOM YHUCJIC U B KOHTCKCTC
chyauHﬁ IMPAaKTUKO-OPUCHTHPOBAHHOT'O XapakTepa: BBIABJIATDH IIPpUYNHHO-

CIIEJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHNE U3 1—2 JIOrMYecKUX IIaroB ¢ onopoit Ha 1-2
U3YYEHHBIX  CBOMCTBA  (PU3MYECKUX  SIBICHUH, (UIUYECKUX  3aKOHOB  WJIH
3aKOHOMEPHOCTEH;

pemath pacu€THbie 3a1adil B 2—3 JCHCTBHS, HMCIONB3YS 3aKOHBI U (OPMYIIBI,
CBS3bIBAIOLIME (DU3NUECKME BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3a/layyl 3alKChIBATh
KpaTKOE YCJIOBUE, BBIABIATh HEJOCTATOK JAHHBIX NJIsi pEIIeHUs 3aJauyd, BbIOMpATh
3aKOHBI U (POpMYJIbI, HEOOXOAUMBIE AJIsl €€ pellleHus, IPOBOAUTh Pacu€Thl U CPAaBHUBATH
NOJIyYEHHOE 3HaueHUE (PU3NYECKON BETMUUHBI C U3BECTHBIMU JIaHHBIMU;

pacrno3HaBaTh MpPOOJIEMbI, KOTOPhIE MOKHO PEIIUTh MPU MOMOIIU (U3HYECKUX
METO/IOB;  HWCIOJb3ysl  ONWCAHUE  HUCCIEAOBAHMS,  BBIACHATH  MPOBEPSEMOE
NPEANoJOKEHNEe, OLEHUBATh MPABUIBHOCTh MOPSAKAa TMPOBEIECHUS HCCIEIOBaHUS,
JienaTh BbIBOJIBI,

OPOBOJUTH OMNBITHl MO HAOIIOAECHUIO (PU3NYECKUX SIBICHUN WM (PU3MYECKHUX
CBOMCTB Ten (KanmWUISIpHBIC SIBJICHUS, 3aBUCUMOCTh JABJIEHUSI BO3AyXa OT €ro oonéma,
TEeMIIepaTypbl; CKOPOCTH Ipollecca OCThIBAHUS/HATPEBAHUS MPU HU3ITYYEHUU OT LIBETa
U3TyYaroueil/mornomaromeidl  MOBEpXHOCTH;  CKOPOCTh  HCHApeHUst  BOJBI  OT
TEMIIEpaTypbl KUAKOCTH M IUIOIAAM €€ TOBEPXHOCTH; OJJIEKTpH3auus Tel |
B3aUMOJICHCTBUE DBJEKTPUUYECKUX 3apSAIO0B; B3aWMOJIECHCTBUE IOCTOSIHHBIX MArHUTOB,
BH3YyaJIM3alisl MAarHUTHBIX TOJIEH MOCTOSHHBIX MAarHUTOB; JEHCTBHSMAarHUTHOIO ITOJIS
Ha NPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMAarHWTa, CBOWCTBA AIJIEKTPOJBUTATEIS
IOCTOSSHHOTO  TOKa): (OpMyJIHpOBaTh MPOBEPSIEMbIE MPEANOJOKEHUs, COOUpaTh
YCTAaHOBKY M3 MPEUIOKEHHOTO  O0OpYyJIOBaHMS; OIMUCBIBATH XOJ  ONbITA U
(opMyIIMpOBaTh BHIBOJIBI;

BBIMOJIHATh MPSMBbIE W3MEPEHUS TEMIEPaTypbl, OTHOCUTEJIBHOM BIIAXKHOCTH
BO3/lyXa, CHWJIbl TOKA, HAIPsDKEHHUS C MCIIOJIb30BAaHMEM AHAJIOTOBBIX IPUOOPOB U
TaTYMKOB (DU3MUECKUX BEJIMYMH; CPAaBHUBATH pE3yJbTaThl H3MEPEHUH ¢ y4&TOM



3aIaHHOM aOCOJIFOTHOM MOTPEINTHOCTH;

IPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOUM (PU3MUYECKOI BEIMYUHBI OT APYTOH
C UCIOJIb30BAaHUEM MPSMBIX U3MEPEHUI (3aBHCUMOCTh CONPOTHUBIICHHS MPOBOJHHUKA OT
€ro JUIMHBI, IJIOIIAIM MONEPEYHOI0 CEYEHUs M YJEIbHOIO CONPOTUBIICHUS BEIECTBA
IIPOBOJHUKA; CUJIbI TOKA, UIYILIETO Yepe3 MPOBOJHUK, OT HANPSKEHHUSI HA MTPOBOIHUKE;
UCCJIEIOBAHUE TMIOCJIEIOBATEILHOTO M TApaJUIeIbHOTO COEIMHEHHUI MPOBOJIHUKOB):
IJIAaHUPOBATh HCCIEAOBaHUE, COOMPATh YCTAHOBKY M BBIMIOJHITH U3MEPEHUS, CIEIYs
NPEIIOKEHHOMY TUIaHy, (DUKCUPOBATh PE3yJIbTaThl MOJTYYEHHON 3aBHCHUMOCTU B BUJIC
TaOIHI U rpaUKOB, ACIATh BHIBOJBI 10 PE3yJIbTaTaM UCCIEAOBAHUS;

IPOBOJUTH  KOCBEHHbIE  HW3MEpEHUs]  (PU3MYECKHX  BeluyuH  (yaenabHas
TEIJIOEMKOCTh  BEILIECTBA, COMPOTUBICHHE TMPOBOAHMKA, pabdoTa H  MOIIHOCTh
AIEKTPUUECKOT0 TOKA): IJIAHUPOBATh HM3MEPEHUs, COOUpaTh HSKCIEPUMEHTATBHYIO
YCTaHOBKY, CJIEys IPEJIOKEHHON MHCTPYKIIMH, U BBIUYUCIATh 3HAYEHNUE BETUUNHBL;

coON0IaTh MpaBUiia TEXHUKHA OE€30MacCHOCTU Mpu paboTe ¢ JabOpaTOPHBIM
00opy1I0BaHUEM;

XapaKTepHU30BaTh MPUHIUIIBI JENCTBUS U3YYEHHBIX npruOOpPOB U
TEXHUUYECKUX YCTPOICTB C OMOPOW Ha MX ONHUCAHUS (B TOM YHUCIE: CUCTEMA OTOIUICHHUS
JIOMOB, TUTPOMETp, MapoBasi TypOMHA, aMIIEpMETP, BOJIBTMETP, CUETUUK AIIEKTPUUECKON
SHEPIrUH, JIEKTPOOCBETUTEIbHBIE MTPUOOPHI, HArPEBATEIbHBIC 3IIEKTPONPUOOPHI
(mpuMepbl), DJIEKTPUYECKHE MPEIOXPAaHUTENN; SJIEKTPOMArHUT, 3JIEKTPOJBUTATEIb
IIOCTOSTHHOTO TOKa), HCIOJB3ysl 3HAHUS O CBOMCTBaX (U3WYECKUX SBICHUN U
HEoO0X0ouMble (PU3HUECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MNPOCThIE TEXHUYECKUE YCTPOMCTBA U U3MEPHUTENIbHbBIE MPUOOPHI O
CXeMaM U CXEMAaTHUYHBIM PUCYHKaM (PKUIKOCTHBIM TEPMOMETp, TEPMOC, MCUXPOMETD,
TUTPOMETP, ABUTATEllb BHYTPEHHErO CrOpaHus, AJIEKTPOCKOI, PEOCTar); COCTABISTH
CXEMBbI AJIEKTPUUECKUX LIETEH C IMOCIeN0BAaTENbHbIM M MapauleIbHBIM COEIMHEHHEM
3JIEMEHTOB, Pa3INy4asyCIOBHbIE 0003HAUEHUS JIEMEHTOB 3JIEKTPUUECKUX LIETICH;

OPUBOJUTH MPUMEPBI/HAXOJUTh HHGPOPMALMIO O MpPUMEPAaX MPAKTUUYECKOIO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUH B TOBCEIHEBHOM >KM3HM [yl oOecnedeHus
0e3omacHOCTH TMpU OOpalleHHH ¢ MpUOOpaMU W TEXHUUYECKHUMHU YCTPOWCTBAMH,
COXPaHEHUS 3[I0POBbS U COOIIOICHUS HOPM HKOJIOTUYECKOTO TIOBEJICHUS B OKPY KaroIen
cpene;

OCYIIECTBIIATh TMOUCK HWHGOpMaluu  (PU3NYECKOTO  COJIEpPKAaHHUA B CETH
WNHTepHEeT, Ha OCHOBE HMEIOIIMXCA 3HAHMM U NYTEM CPaBHEHHUS JOMOIHUTEIbHBIX
MCTOYHUKOB BBIJIEIATh HHPOPMALIUIO, KOTOPAs ABJISAETCS MPOTUBOPEUMBOM MM MOMKET
OBITh HEZOCTOBEPHO;

WCIIOJIb30BaTh IMPH BBIMOJIHEHUHM YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO
JUTEPATYpy (PUBHUECKOTO COJEpkKaHUs, CIPABOUYHBbICE MaTepualibl, PECypchbl CETH
WuTepHer; BiageTh NpuéMaMH  KOHCHEKTHPOBAaHUSA  TEKCTa, MpeoOpa3oBaHUS
nH(pOpMaIKU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

co3JaBaTh COOCTBEHHbIE MUCHMEHHBIE U KpPaTKHWE YCTHbIE COOOIIEHHs, 0000mas
UHGOPMAIIMIO U3 HECKOJbKUX HCTOUYHUKOB (DU3MUECKOrO COJEp)KaHUs, B TOM YHUCIIE
nyOJUYHO  MPEACTAaBIATh  PE3YJIbTAThl  MPOEKTHOM  WIM  HCCIEAOBATENIbCKOM
NEeATEIbHOCTH; MPU 3TOM TI'PaMOTHO HCIIOJIb30BaTh M3YyYEHHBIN MOHATUMHBIN anmapar
Kypca (hU3UKH, COMTPOBOXK/IATh BBHICTYIUICHUE MTPE3CHTALINEIH;

IIPU BBITIOJIHEHUU YYEOHBIX MPOEKTOB M HMCCIEAOBAHUN (DU3MUECKUX MPOIECCOB
pacnpenensaTe 0OA3aHHOCTH B IPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 3a/ladyaMH,



CJICAUTh 3a BbIIIOJHCHHUCM IIJIaHA ,HGfICTBI/Iﬁ H KOPPCKTHUPOBATH €ro, aiacKBAaTHO
OLICHUBATH COOCTBEHHBIN BKJIaJ B JCATCIBHOCTD I'pYHIIBL; BBICTPpANBATH
KOMMYHHKAaTHUBHOC B3aHMOHeﬁCTBHC, IMPOABJISAA TOTOBHOCTD Pa3pCuiaThb KOH@)J’II/IKTBI.

9 kiacce

[IpeameTHble  pe3ynbTaTbl Ha  0a30BOM  YpOBHE  JOJDKHBI — OTPa)KaThb
c(OpMUPOBAHHOCTH y 00YJAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHATHS: CUCTEMA OTCYETA, MaTepuaibHas TOYKA, TPACKTOPHI,
OTHOCUTEIBHOCTh MEXAHUYECKOTO NBIKEHH, Aedopmanus (ymnpyras, IiacTHYecKas),
TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTb W IEPETrpYy3KH; LEHTP
TSKECTH; aOCONIOTHO TBEPAOE TENO, LUEHTP TSKECTH TBEPIOTO TENa, PaBHOBECHE;
MEXaHUYECKue  KojebOaHWsi W BOJHBL, 3BYK, MHQpPa3ByK M  YyIbTPa3BYK;
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJU30pYKOCTb U
JaIbHO30PKOCTh, CHEKTPbl HUCIYCKaHMsSI M TMOIJIOIIEHus; aibda-, Oeta- U ramma-
U3IIy4EHHUsI, U30TOIIbI, SIIEpHAst SHEPTETHKA,;

pasnuyaTh SBJIEHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHENHOE ABUKEHUE,
PaBHOYCKOPEHHOE IPSIMOJIMHENHOE NBUKEHHE, CBOOOIHOE MaJCHUE TEJl, pABHOMEPHOE
JNBUKEHWE TI0 OKPY)KHOCTH, B3aMMOJICWCTBHE  TE€Jl, PEAKTHUBHOE JBUYKEHUE,
Kosie0aTeIbHOE JIBIDKEHUE (3aTyXalollMe W BBIHYKICHHBbIE KojeOaHus), pEe30HaHC,
BOJIHOBOE JIBJKEHHE, OTPAKEHHUE 3BYKA, MPSIMOJIUHEHHOE PACIPOCTPAHEHHUE, OTPAKECHHUE
U IPEJIOMIICHUE CBETa, IIOJHOE BHYTPEHHEE OTPAKEHUE CBETa, PA3JIOKEHHE OEnoro
CBETa B CHEKTP U CJIOXKEHUE CIEKTPAJIbHBIX I[BETOB, AUCIEPCHUSI CBETA, €CTECTBEHHAS
PaAMOaKTUBHOCTh, BOSHUKHOBEHUE JIMHEWMYATOTO CIEKTPa U3JIy4eHHs) 10 OIMCAHUIO UX
XapaKTEepHBIX CBOMCTB M Ha OCHOBE OIBITOB, AEMOHCTPUPYIOLIUX JaHHOE (U3NYECKOE
SIBJICHHUE;

pacno3HaBaTh IIPOSIBIICHHE U3YYEHHBIX duznyeckux SIBJICHUI B
OKpyXXawlleM Mupe (B TOM 4ucie (u3Mueckue SBICHHUS B MPHUPOJAE: MNPUIHMBBI U
OTNIUBBI, JABWXKEHUE IUIaHeT COJHEYHOM CHUCTEMBI, PEaKTUBHOE JBUKEHHUE IKUBBIX
OpraHU3MOB, BOCIIPUSITHE 3BYKOB >KMBOTHBIMHU, 3€MIIETPSICEHUE, CEUCMUYECKHE BOJIHBI,
I[yHaMH, 3X0, LIBETa TE€J, ONTUYECKUE SBJICHHUS B MPUPOJE, OMOJOTUYECKOE JIECUCTBHUE
BUJIUMOT'O,  YJIBTPA(HOJIETOBOTO M PEHTTEHOBCKOTO M3IYyYEHUW; €CTECTBEHHBIM
PaAMOAKTUBHBIN (OH, KOCMHYECKHE JTy4d, PaJMOAKTHUBHOE W3IyYEHUE MPUPOIHBIX
MUHEpAJOB; JEHCTBUE PAIMOAKTUBHBIX M3ITYYEHUN HA OPraHU3M 4YEJIOBEKa), MPU 3TOM
NEPeBOUTh MPAKTUYECKYIO0 3aJadyy B  Y4YeOHYIO, BBIIEHSATh  CYIIECTBEHHBIE
CBOMCTBA/TIPU3HAKU (PU3UUECKUX SBJICHUI;

ONUCHIBATh M3y4YEHHBbIE CBOICTBA TeN M (PU3UUECKHE SBJICHUS, HCIOIb3YS
¢bu3nyeckue BEIUYMHBI (CpEeIHsIsI U MTHOBEHHAsl CKOPOCTh Tejla MPHU HEPABHOMEPHOM
JBUKEHUU, YCKOPEHHE, MepeMelleHne, MyTh, YIJIOBas CKOPOCTb, CMJIa TPEHHS, Cuja
YIPYTrOCTH, CHUJIA TSAKECTH, YCKOPEHHE CBOOOJHOrO MaJeHUs, BEC TeJla, UMITYJIbC TEa,
UMITYJIbC CHJIBI, MEXaHHueckass paboTa M MOIIHOCTb, MOTEHIMAlbHAs SHEPrus Tena,
MOJHITOrO0 HaJ TMOBEPXHOCTHbIO 3€MJIM, MOTEHIMAIbHAs SHEPIHsl CKATOW MPY>KUHBI,
KWHETUYECKasi SHEPIUs, NOJIHAs MEXaHWYeCKasi SHEPrus, epUoJ U 4acToTa KoJIeOaHUM,
JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, I0OKa3aTeib
IOpETOMJICHUSI Cpellbl); MPU OMHCAHUM TMPABUIBHO TPAKTOBATh (U3MUECKUN CMBICI
UCIIOJIb3YEMbIX BEJMYHH, 0003HAUEHHUS W €IWHUIBI (PU3MUECKUX BEIWYHH, HAXOAWUTH
(dbopMyIibl, CBS3BIBAIOIIME JAHHYIO (U3MUYECKYIO BEIMUMHY C APYTMMH BETUYHMHAMH,



CTPOUTHIPAPUKU U3YUEHHBIX 3aBUCUMOCTEN (DU3UUECKUX BEJINYMH;

XapaKTepHu30BaTh CBOMCTBA Teld, (U3MYECKUE SBJICHHUS W TMPOIECCHI, HUCHOIb3YS
3aKOH COXPAHEHHUS PHEPrHH, 3aKOH BCEMHUPHOTO TATOTEHHS, MPHUHIIMI CYNEPHO3UIINU
CWJI, TPHUHIMI OTHOCUTENbHOCTU [ammmesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAXCHHS U MPEIOMIICHUS CBETAa, 3aKOHBI COXPAaHEHUS 3apsI0BOTO
M MAacCOBOTO 4YHCET TMpH SAEPHBIX peakuusx; NpU ITOM J1aBaTh CJIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3aMKMCHIBATH €TO MATEMATUUYECKOE BhIPAKEHUE;

OOBACHATH (PU3UUECKUE MPOIECCHl U CBOWMCTBA TEJN, B TOM YHCIE U B KOHTEKCTE
CUTyallU  MPAaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  IPUYMHHO-
CJIEJICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKHUX IIAaroB C OMopoi Ha 2—3
U3YYEHHBIX  CBOMCTBAa  (PU3MYECKUX  SIBICHUM, (UIUUYECKUX  3aKOHOB  WJIH
3aKOHOMEPHOCTEH;

pemath pacuéTHele  3aJayd  (omMparommecs ~Ha - cuctemMy  u3  2—3
ypaBHEHHUI ), UCTIOB3YsI 3aKOHBI U (DOPMYIIBI, CBA3BIBAIOIINE (PU3UUECKIE BETMUMHBL: HA
OCHOBE aHalM3a YCJIOBHUA 3aJaud 3alHChIBaTh KPATKOE YCJIOBHE, BBISABISATH
HEJIOCTAIOIINE WIIH U30BITOYHBIE JTaHHBIE, BEIOUPATh 3aKOHBI U (HOPMYJIbl, HEOOXOIUMBIE
JUISL pELlEeHUs, MPOBOJUTh pacuy€Tbl U OLEHUBATHh PEATUCTHUYHOCTh IOJYyYEHHOTO
3HaYeHUs PU3NUECKON BETUUMHBI,

pacrno3HaBaTh MpPOOJIEMbI, KOTOPHIE MOYKHO PEIIUTh MPU MOMOIIU (U3HYECKUX
METOJIOB;  HCIIOJIb3YSl ~ OINMCAaHUE  HUCCIEIOBaHMs,  BBIAEIATH  IPOBEPSEMOE
IPEIIOJIOKEHNE, OLICHUBATh IPAaBWIBHOCTh IOPSAAKA IPOBEIEHUS HCCIIEIOBAHUS,
JIeJ1aTh BBIBOJIbI, UHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOIEHNUHN U OTIBITOB;

OPOBOAUTH  OMBITBI MO  HAOMIOAEHHIO  (U3MYECKUX  SBJICHUM WK
buznyecknx CBOWMCTB Tesl (M3ydeHUe BTOpPOro 3akoHa HblOTOHa, 3aKOHAa COXpaHEHUS
DHEPruH; 3aBUCHUMOCTH MEpHoja KoieOaHui MPYKUHHOTO MasTHUKAOT MAaccChl Tpys3a U
KECTKOCTH TPYKUHBI W HE3aBUCHMOCTh OT aMIUTUTYIbl MaJbIX KOJICOaHMIA;
IPSIMOJIMHEHHOE PacIpoCTpaHEHHWE CBETa, pPa3lokKeHHe Oeloro cBeTa B CIEKTP;
U3y4eHUE CBOMCTB N300pakeHUs B IJIOCKOM 3€pKaJie U CBOMCTB N300pakeHUs MpeaMeTa
B coOuparomiei TuH3e; HAOJIOCHHE CIUIONIHBIX M JIMHEHYaThIX CIEKTPOB W3IIyUCHHS):
CaMOCTOATENILHO COOMpaTh YCTAaHOBKY W3 W30BITOYHOTO Habopa 000pYyI0BaHUS;
OIKCHIBATh XOJ1 OMbITA U €r0 Pe3yJabTaThl, ((OPMYIUPOBATH BHIBObI;

IPOBOJAUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX U3MEPEHUH, ONpeaessis cperHee
3HaUE€HUE U3MepseMOoN BeIMYMHbl ((POKYyCHOE paccTosiHue CcoOuparolel JUH3bI);
000CHOBBIBaTh BBIOOP CIIOCO0A U3MEPEHUS/M3MEPUTENBHOTO MPUOOpPa;

OPOBOAMTH  HCCIIEIOBaHUE 3aBHCUMOCTEH buznyeckux BEJIMYHUH C
UCIIOJIb30BaHUEM TMPSAMBIX HM3MEPEHHUH (3aBUCUMOCTh IYTH OT BPEMEHHM TNpU
PaBHOYCKOPEHHOM JBW)XKCHMM O€3 HauaJbHOW CKOpPOCTH; Tepuoja KojeOaHui
MaTEeMaTHYECKOr0 MasiTHUKA OT JJMHBI HUTH; 3aBUCUMOCTH YIJIa OTPaXCHUsS CBETa OT
yria MaJeHus U yriia MpeoMIICHHs OT yria MaJeHus): IJIaHUpOBaTh HCCIEeIOBaHUE,
CaMOCTOSITENILHO COOMpPAaTh YCTAaHOBKY, (PUKCHUpOBaTh pe3yJbTaThl IMOIYYCHHON
3aBHCHUMOCTH (U3NYECKUX BEIWYMH B BUIE TAOMUI] M TpadUKOB, AeNaTh BBIBOJABI IO
pe3ynbTaTaM HCCle0BaHNUS;

IPOBOJUTH KOCBEHHBbIE M3MEpPEHUs (PU3UYECKUX BEJIMYMH (CPEAHSSt CKOPOCTh U
YCKOpEHHE Tejla MPU PAaBHOYCKOPEHHOM JBM)KEHUU, YCKOPEHHE CBOOOJHOIO MajeHus,
KECTKOCTh MPYXKHUHBI, KOIPPHUIMEHT TPEHUS CKOIbKEHUs, MeXaHHM4ecKass pabora u
MOIIHOCTb, YACTOTAa ¥ MEPUO KOJIEOaHNI MaTEMaTUYECKOTO U MPYKUHHOTO MASITHUKOB,
ONnTHUYecKass Ccuia coOuparome JWH3bI, pPaguoaKTUBHBIA (OH): IUIAHUPOBATH



U3MEPEHUS;, COOMpaTh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY M BBINOJHSATH H3MEPEHUS,
cieaysl IpeyIoKEHHOW MHCTPYKIMU; BBIYUCIISATh 3HAYEHUE BEJIMYUHBI M AaHAJTU3UPOBATH
MOJyYEHHBIE PE3YJIBTAThI C YUETOM 3aIaHHOM MMOTPENTHOCTA U3MEPEHNUN;

coOmoIaTh TMpaBWiia TEXHUKHA O€30MMacHOCTH Tpu paboTe ¢ 1abopaTopHBIM
000pyI0OBaHUEM;

pas3nuyaTh OCHOBHBIC MPU3HAKU M3YUYEHHBIX (PU3NUECKUX MOJCIICH: MaTepHaibHas
TOYKa, a0CONFOTHO TBEPAOE TEJNO, TOYCUHBIH WCTOYHUK CBETA, JIy4d, TOHKAas JIMH3A,
IJTAaHETapHas MOJENb aTOMAa, HYKJIOHHASI MOJIETb aTOMHOTO SIApa;

XapaKTEPU30BaTh MIPUHITUTIBI JeUCTBUSA M3yUYEHHBIX puOOPOB U
TEXHUUYECKUX YCTPOUCTB C OMOPON HA UX OMHCAHUA (B TOM YHCIIE: CIIHUIAOMETD, JaTUYUKH
MOJIOXKEHHMSI, PACCTOSIHUSL M YCKOPEHHMS, paKeTa, 3X0JI0T, OYKH, TIeprcKor, (oroarmapar,
ONTHUYECKUE CBETOBOJBI, CIEKTPOCKOMN, I03UMETp, Kamepa BuiabcoHa), HCHOJIB3Ys
3HAHUS O CBOMCTBaxX (DU3WYECKHX SBJICHUH M  HEOOXOJWMBbIC  (PU3MUECKHE
3aKOHOMEPHOCTH;

WCMOJIb30BaTh CXEMbl W CXEMAaTUYHBIE PHUCYHKM W3YYEHHBIX TEXHHUYECKHUX
YCTPOMCTB, W3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTHMUYECKUX MPOIECCOB MPU PEIICHUU
y4eOHO-TIPAKTUYECKUX 3aJ]ay; ONTUYECKHE CXEMBbI JJISI MOCTPOEHUS] U300paKeHUU B
IIJIOCKOM 3€pKajie U coOuparonieit JIMH3E;

OPUBOJUTH MPUMEPBI/HAXOJUTh HH(POPMALUIO O MpPUMEPAX MPAKTUUIECKOIO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUH B TOBCEIHEBHOM >KM3HM Uil oOecnedeHus
Oe3omacHoCTH Npu OOpalleHHd C TNpudopaMuM U TEXHUYECKUMHU YCTPOMCTBAMH,
COXPAHEHUS 3/I0POBBS U COOIIOIEHUS HOPM HKOJIOTUYECKOTO MOBEJICHUS B OKPY KaroIeH
cpene;

OCYIIECTBIISATh MOUCK MH(pOpMaMu (PU3NUecKoro cojepkanus B cetu MHTepHer,
CaMOCTOATENbHO (OPMYJIHPYS TOMCKOBBIM 3ampoc, HAXOAUTh MYTH OINpPEACIICHHUS
JIOCTOBEPHOCTH TOJYYE€HHOW WHGOpPMAllUM HA OCHOBE WMEIOIMMXCS 3HAHUM W
JOTIOJTHUTENBHBIX NCTOYHUKOB;

UCIIOJIb30BaTh MpPU  BBIMOJIHEHUH YYE€OHBIX 3aJaHUM HAYYHO-TIOMYJISIPHYIO
JUTEepaTypy (PU3NYECKOTO COJAEp>KaHUs, CHPAaBOYHBbIE MaTepHalibl, PECypChl CETU
WuTepHer; Brnagerb npuéMaMud  KOHCHEKTUPOBAaHUS  TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;

CO3/1aBaThb COOCTBEHHbIE NHCHbMEHHbIE M YCTHbIE COOOLIEHUSI Ha OCHOBE
uH(pOpMAIMU U3 HECKOJbKMX MCTOYHUKOB (DU3UUYECKOTO CoJepkKaHUs, TyOIUYHO
MPEACTABIATh PE3YJIbTAThl MPOEKTHOM WM HMCCIENOBATEIbCKON NEATENBbHOCTH; IpHU
A3TOM TPaMOTHO MCIIOJIb30BaTh M3YYEHHBIM IMOHATUMHBIA ammapaTr u3y4yaeMoro pasiena
GU3MKM W COMPOBOXKAATh BBICTYIUICHHE TIpe3eHTalued ¢ Y4ETOM OCOOEHHOCTEM
ayIUTOPUN CBEPCTHUKOB.

10 kaacc

[IpeameTHbie  pe3ynbTaTbl Ha  0a30BOM  YpOBHE  JOJDKHBI — OTPa)KaThb
c(OpPMHUPOBAHHOCTH Y OOYHAOIIUXCSI YMEHHUIA:

OPOBOJNUTh  MCCIENOBAHUE  3aBUCHUMOCTEM  (M3MYECKUX  BEJIMYMH  C
UCIIOJb30BAaHUEM MPSMBIX M3MEPEHMH (3aBUCUMOCTb IIyTHU OT BPEMEHHM NpU
PaBHOYCKOPEHHOM [JBHKEHMM ©O€3 HadaJbHOM CKOpOCTH; HiepuoAa KoseOaHUi
MaTE€MaTU4YeCKOro MAasTHUKA OT JUIMHBI HUTH; yIJIa OTPAKECHUs CBETA OT YIVIaaJcHUS,
yria TMPeNIoOMJICHHA OT yria MaJeHHs CBETOBOTO Jy4a): CaMOCTOSITEIbHO COOMpaTh



YCTaHOBKY, (PUKCUPOBAThH PE3yJIbTaThl MOTYYEHHON 3aBUCUMOCTH (DU3HUYECKUX BEIMYUH
B BHj€ TaOIMI] U TrpadukoB, AelaTh BBIBOJALI IO pe3yJibTaTaM HcCCleNoBaHus (IIpH
HAJIMYUHU BO3MOKHOCTHU WJIM MIPOBOJUTH BUPTyaJIbHBIE TAOOPATOPHBIE pabOTHhI);

MPOBOANTH KOCBEHHBIE M3MEPEHHS (PM3MUYECKUX BEIHUYMH (CpemHssl CKOPOCTh U
YCKOpEHHUE Tella MPU PaBHOYCKOPEHHOM IBUKEHHH, YCKOPEHHE CBOOOTHOTO TMaICHMS,
KECTKOCTh MPYKUHBI, KOXP(DUIIMEHT TPEHHsI CKOJBXKEHUS, MEXaHH4YecKas padora u
MOIIIHOCTb, YACTOTAa U MEPUO/ KOJIEOaHU MaTEMaTHIECKOTO U MPYKUHHOTO MAsTHUKOB,
(GbOKyCHOE pacCTOSIHUE COOMpAroIell JIMH3BI, PAAUOAKTHBHBIA (DOH): TUTAHMPOBATH
U3MEpPEHUsl; CcoOUpaTh OKCIEPUMEHTAIBHYI0 YCTaHOBKY, CJENys MPeIOKEHHOM
WHCTPYKIIMU; BBIUUCIATH 3HAYCHUE BEJIMYMHBI M  aHAIU3UPOBATH IOJTYYEHHBIC
pe3ynbTaThl C yYETOM 3aJJaHHOW MOTPEIIHOCTH U3MEPEHU (MPY HAIMYUU BO3MOXKHOCTH
WM POBOAUTH BUPTyaIbHBIE JIA0OpAaTOpHBIE PAOOTHI);

coOmo/laTh TpaBuia Oe30MacHOro Tpyda mnpu pabore ¢ JabopaTOPHBIM
o0opynoBaHueM (IpM HaJIMYUKM BO3MOXHOCTM WJIM TPOBOJUTH BUPTyalbHbIE
nabopaTtopHbie padoThI);

paznuyaTh OCHOBHBIE MPU3HAKU M3YUYEHHBIX (DU3NYECKUX MOJENEH: MaTepuaibHas
TOYKa, a0COJIIOTHO TBEPAOE TEJO, IUIAHETApHas MOJENIb aToMa, HYKJIOHHAas MOJIEb
aTOMHOTO 5171pa;

XapaKTEepHU30BaTh MPUHIUIBI JEUCTBHS H3YYEHHBIX NPHOOPOB M TEXHHUYECKHX
YCTPOMCTB C OMOPOI Ha MX ONMMCaHUA (B TOM YUCIE CIHUJIOMETP, JATUUKU IOJIOKECHHUS,
PacCTOSIHUS M YCKOPEHUs, PaKEThl, 9X0JIO0T, OUYKH, IEPUCKOIL, (poToamnmapar, BOJIOKOHHAS
OITHKA, CIIEKTPOCKOM, JAO3UMETp, Kamepa BuiibcoHa), HCMonb3ys 3HaHUS O CBOMCTBax
(bu3MYeCcKuX SIBICHUI U HEO0X0IUMbIE (PU3HUECKIE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTUYHbIE PHUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, W3MEPUTENBbHBIX NPUOOPOB U TEXHOJOTMUECKUX MPOLECCOB MPHU PEIICHUU
y4eOHO-TIPAKTUYECKUX 3a/a4; ONTHUYECKHE CXEMbl JUIsl MOCTPOEHUS H300paKEHUU B
IJIOCKOM 3€pKajie U COOMpAarOIIeH JIMH3E;

MPUBOAUTH MPUMEPHI MPAKTHYECKOTO HCIOJNb30BaHUS (U3MUECKUX 3HAHUU B
MOBCEHEBHOM JKU3HU 711 o0ecriedeHus: 0€30MacHOCTH Mpu oOpaIieHru crpudoopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXpPAHEHHUS 370pPOBbsi U  COOJIIOJIEHUS HOPM
HKOJIOTMYECKOTO ITOBEICHUS B OKPYKAIOILEH Cpele;

OCYIIECTBIIATh MOUCK HH(popMauu (puU3nueckoro cojepkanus B cetu MHTepHer,
CaMOCTOSITENILHO (HOPMYJIHPYsI TOUCKOBBIM 3arpoc; HAXOAWTh IyTH ONpeAesICHUs
JIOCTOBEPHOCTH MOJIYYEeHHOW WMH(OpPMAIMM Ha OCHOBE HMMEIOUIMXCS 3HAHUM M3 Kypca
(GU3HUKY U AOTIOJTHUTENbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh TMPU BBINOJIHEHUM Y4YE€OHBIX 3aJaHUM  HAYYHO-TIOMYJSPHYIO
JUTEPATYpy (PU3HUECKOTO COJEpkKaHUs, CIPABOUYHbICE MaTepualibl, PECypChbl CETH
WuTepHeT; BlageTh NpUEMaMH  KOHCIEKTHPOBAaHUSA  TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

co3iaBaTb COOCTBEHHBIE NUCHbMEHHBIE M YCTHbIE cOOOUIeHHs, 00001as
uHGOpPMAIIMI0O W3 HECKOJBKUX HMCTOYHHKOB, TPAMOTHO HCIIOJIBb30BaTh W3YYCHHBIN
MOHATUUHBIA ammapaT Kypca (U3UKHA, COMPOBOXKIATH BBICTYIUICHHE MPE3CHTAIMCH
COOCTBEHHOTO COOOIICHHUS, YYUTHIBAasi 0OCOOEHHOCTH ayTUTOPUHU CBEPCTHUKOB,;

IpU BBIIOJHEHUH HCCIENOBAaHUN (PU3NYECKUX MPOLECCOB CaMOCTOSTEIHHO
IUIAHUPOBATh COBMECTHYIO JEATEIBbHOCTh B TPYMIE, CIEAUTHh 32 BBIINOJHEHUEM IUIaHA
JNEUCTBUN W KOPPEKTUPOBATh €ro, aJCKBATHO OIIGHUBATh COOCTBEHHBIM BKJIAaI B
JEATENIbHOCTh T'PYIIbI, BBICTPAUBAaTh KOMMYHUKATHBHOE B3aWMOJICUCTBUE, YUUTHIBAS



MHCHHUC OKPYXKarol[ux.

COJEP/) KAHUE YUEBHOI'O IPEJIMETA
Txjaace

Paznen 1. ®u3uka u eé poJib B NO3HAHUHU OKPYKAKOIIET0 MUPa

@uszuka — Hayka O npupoxae. JSBneHus npuponbl. DPUHYECKHE SBIICHHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC,3BYKOBBIE.

dusznueckue BenuuuHbl. M3mMepenne ¢puszndeckux BennyuH. Ousznueckue mpruodopsl.
[TorpemHOCTh M3MEpPEHN. MeXTyHApOaHAS CHCTEMA EAUHULL.

Kak ¢usuka u npyrue ecrecTBEHHbIE HAyKH H3ydaroT npupony. EcrecTBeHHO-
HAyYHBIM METOJ| T0O3HaHUs: HAOIIOJEHNE, IOCTAHOBKA HAy4YHOT'O BOIIPOCA, BBIABUKCHHE
TUIIOTE3, SKCHEPUMEHT MO IPOBEPKE TUIIOTE3, OOBSICHEHHE HAOII0IAEMOI0 SIBJICHMS.
Onucanue GpU3NUECKUX SBICHUN C TOMOIIBIO MOJEIIEH.

Hemoncmpayuu

1. MexaHuueckue, TEIIOBbIE, JICKTPUIECKUE, MAaTHUTHBIE, CBETOBBIC
SIBJICHUS.

2. dusndeckue nMpuOOPsI U MPOIEypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM

U 1IU(POBBIM PUOOPOM.
Jlabopamopuvie pabomul u onvimol
OnpeneneHue UeHbI IeIEeHUS Kbl U3AMEPUTEIBHOTO MpUOopa.
N3mepeHne pacCcTOSHAMN.
N3mepenne 00bEMa KUIKOCTU U TBEPIOTO TeEA.
OmnpeneneHue pa3sMepoB MAJbIX TE.

N3mepenne TtemrepaTypsl OpU IMOMOLIM JKUJIKOCTHOTO TEPMOMETPA M
JlaTYMKa TEMIIEPATYyPBL.

6. [IpoBeneHrne HCCAEOOBAHUS IO TPOBEPKE THUIOTE3bl: JATbHOCTH MOJNETA
[IapuKa, mymneHHOTO TOPU30HTAIBHO, TeM OO0JIbIIE, YeM OOJIBIIE BBICOTA MTyCKa.

g

Pa3nen 2. [lepBoHayaibHbIE CBeIeHUSI O CTPOEHNH BellleCTBa

CrpoeHune BellecTBa: aTOMbl U MOJIEKYJbI, UX pa3Mepbl. ONbITHI, TOKA3bIBAIOIIUE
JUCKPETHOE CTPOCHUE BELIECTBA.

JIBrm>kenue yactull BemecTBa. CBS3b CKOPOCTH JBMXKEHUS YACTUL] C TEMIIEPATYPOU.
BbpoyHoBckoe aBmxenue, nuddysus. BzanmoneicTBre yacTull BEMIECTBA: MPUTSHKEHHUE
Y OTTaJIKUBAHUE.

ArperaTHble COCTOSIHHMSI BEIIECTBA: CTPOEHUE TAa30B, KUAKOCTEH M TBEPABIX
(KpUCTaINIMYECKNX) Tel. B3anMMoOCBS3b MEXIy CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHpIX COCTOSIHUSAX W HMX aTOMHO-MOJIEKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Hemoncmpauuu

1. HaGmronenre OpoyHOBCKOTO JIBH)KEHUS.

2. HaGmonenne nuddysumu.

3. HaOmronenue SIBJICHHH, OO0BACHSAIOIINXCS
MPUTSHKCHUEM WJIA OTTaJKHBaHHEM YaCTHI] BEIIECTBA.

Jlabopamopnwie padbomol u onvimaol



1. Onenka guamMeTpa aroMa METOJOM pPSAI0B (C HCHOJIB30BaHUEM
dbotorpaduii).

2. OnbITHI IO HAOJIOJIEHUIO TEIJIOBOTO PACIIUPEHHUS Ta30B.
3. OnpITl 1O OOHAPYXKEHUIO  JEUCTBHUS CHJI  MOJICKYJISIPHOTO
MPUTSHKCHHUS.

Pazaen 3. /IBu:xkeHHe U B3aMMOAelCTBHE TeJl

Mexanundeckoe nBHKeHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE JBHKEHHE. CKOPOCTH.
Cpennsist CKOPOCTb IIPU HEPABHOMEPHOM JABWKEHUH. Pacd€T IyTH 1 BpeMEHU ABUKCHUS.

SBnenue nHepuuu. 3aKOH MHEpUMHU. B3anMoaeicTBre Ten Kak NpUuYMHau3MEHEHUs
CKOpPOCTH ABWXKEHHUA Tes. Macca kak mepa mHepTHocTH Tena. IToTHOCTh BemiecTsa.
CBsI3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMA BELIECTBA.

Cuna Kak XapakTepucTuka B3aumojencTsus Ten. Cuna ynpyroctd u 3akoH I'yka.
W3mepenre cuibl ¢ TOMOIIBIO JUHAMOMETpA. SIBIEHHE TATOTEHUS M CHUJIA TAKECTH.
Cuna tsxectn Ha Apyrux ruanerax (MC). Bec tenma. HeBecomocts. Cnokenue cui,
HAIlpaBJICHHBIX MO OJHOW mpsiMoM. PaBHopenctByromas cun. Cuia TpeHus. Tpenune
CKOJIBKEHUS U TpeHue nokos. Tpenue B npupone u texuuke (MC).

Jemoncmpayuu
Habmoienue MexaHn4ecKoro ABMKEHUS Tea.

N3mepenne CKopoCTH MPSMOJIMHEMHOTO TBUKEHHUS.
HabGnronenue siBjeHUs] THEPLIMH.

HabGnrogenue u3mMeHeHus: CKOPOCTH MPU B3aUMOJEHCTBUU TEN.
CpaBHeHHME MACC IO B3aUMO/JICVCTBUIO TEJI.

CrnosxeHue CuJjl, HampaBJIEHHBIX 110 OJJTHON MPSAMOM.
JIaﬁopamopubze pabomul u onvimol

ohkownE

1. OnpeneneHue CKOPOCTHM  PaBHOMEPHOTO  JIBMDKEHHS  (IIapuKa
B YKUJIKOCTH, MOJICITH AJICKTPUUSCKOTr0 aBTOMOOHJIS U T. 11.).

2. OnpeneneHue cpeaHeil CKOPOCTH CKOJIBKECHHS OpycKa WIIH IIapuKa I10
HAKJIOHHOM MJIOCKOCTH.

3. OrnpeneneHue MIOTHOCTH TBEPAOTO Tea.

4. OneITHI, JTEMOHCTPUPYIOIITHE 3aBHCHMOCTh PaCTsDKCHHS
(medopmarun) IpyKUHBI OT TPUIOKEHHON CHJIBI.

5. OMNBITHI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIBI TPEHUS CKOJIBKEHUS

OT Beca TeJia ¥ XapaKTepa COMPUKACAIOIIMXCS IIOBEPXHOCTEH.

Pa3nen 4. laBiienne TBEPABIX TeJl, )KMIKOCTEH M ra3oB

Hasnenue. CriocoObl yMEHBIIICHUS U YBEJIMUEHUs AaBieHus. J[aBneHue rasa.

3aBUCHMOCTh JaBjieHUsl raza oT oObéma, Temneparypbl. Ilepemaua naBieHMs
TBEPIBIMU TEIAMM, )KUIKOCTSIMH U razamu. 3akoH [lackans. [ITHeBMaTuueckue MaivHbl.
3aBUCUMOCTb JaBJECHUS JKUJIKOCTH OT IIyOMHBL. ['MapocTtaTHueckuil mapajokc.
Coobmaromuecs cocynbl. ['uapaBianueckue MEXaHU3MBbl.

Atmochepa 3emnanm u armochepHoe naaBieHue. [IpuuMHBI CylecTBOBaHUS
Bo3aymHOW oOonoukn 3emmu. Oneir  Toppuuennu. W3mepenue armocgepHOro
JaBiCHUs. 3aBHCHUMOCTh aTMOC(EPHOTO [aBJICHUS OT BBICOTHI HAJl YPOBHEM MODA.



[TpuGops! 115t U3MEpEeHUsT aTMOC(EPHOTO JIaBJICHUSI.
JlencTBrE KUIKOCTM M Ta3a Ha IMOTPYKEHHOE B HUX TeNo. BrlITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue Ten. BoznyxoriaBanue.
Hemoncmpayuu
3aBUCUMOCTb JIABJICHUS raza OT TEMIIEPATYPHI.
[lepenaua gaBneHus )KUJIKOCTBIO U TA30M.
Coobmraromuecst CoCy/Ibl.
['mnpasnrueckun mpecc.
[IposiBieHue necTBUS aTMOCHEPHOTO AaBICHUS.
3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00BbEMaA NOTPYKEHHOMN YacTh
TeJa U TMJIOTHOCTH KUJIKOCTH.
7. PaBeHCTBO BBITAIKUBAIOIIEH CUJIBI BECY BBITECHEHHOM KUIKOCTH.
8. VYcnoBue 1UIaBaHWsS TeN: IUIABAHUE WJIM TOTPY)KEHUE TEl B
3aBUCHUMOCTH OT COOTHOILICHHS TIJIOTHOCTEH TeJla U KUJIKOCTH.
Jlabopamopuvie pabomul u onvimol

ognkownrE

1. HUccnenoBanne 3aBHCUMOCTH Beca Tella B BOAe OT OO0BEMa
MOrPYKEHHOM B )KUIKOCTh YaCTH TEJIA.

2. OnpeneneHue BBITAJKUBAIOIMIEH CHIIBIL, JIEHMCTBYIOLIEW Ha TEJNO,
IIOIPYKEHHOE B JKUAKOCTbD.

3. [IpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOIIECH CHWJIbI, JEHWCTBYIOIIECH Ha
TEJO0 B KUJIKOCTH, OT MAaCChl Tea.

4. OnbIThI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOIICH CHIIBI,

JIEUCTBYIOIIEH Ha TEJIO B KHUAKOCTH, OT 00bEMa MOTPYKEHHOMN B KUJKOCTh YACTH TeJa U
OT IUIOTHOCTH KUJKOCTH.

5. KoncTtpyupoBanue apeoMmerpa WIM  KOHCTPYUPOBAaHHUE  JIOJKUHU
OIIpEAEIICHUE €€ IPY30NOABEMHOCTH.

Pa3nen 5. PaGoTa u MOIIHOCTH. JHeprus

Mexanudeckast paboTa. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio paBHOBeCHs
priuara. [IpumeHenue npaBuia paBHOBECHs pblyara K OJOKY.

«3onoroe mpaBuno» MexaHuku. KIIJI mnpocteix wmexanusmoB.  [Ipocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas sHeprus. Kunernueckas u noreHuuanbHas sHeprus. [Ipespamienue
OJTHOTO BHMJAa MEXAHMYECKOW D3HEPruu B JpPYyrod. 3aKOH COXpPAHEHUs HHEPIrUU B
MEXaHUKE.

Jemoncmpayuu

1. [TprumMepbl TPOCTHIX MEXaHU3MOB.

Jlabopamopnvie pabomol u onvimol

1. Omnpenenenre pabOTHI CHIIBI TPEHUSI IPYU PABHOMEPHOM JIB)KCHUUTEIA
110 TOPU3OHTAIBHOM MOBEPXHOCTH.

2. HccnenoBanue ycioBrii paBHOBECHUS pblyara.

3. N3mepenne KII/] HakITOHHOM NIIIOCKOCTH.

4. N3yuenue 3ak0Ha COXpaHEHHsI MEXAHUYECKON DHEPTUH.

8 kJiacc



Pa3nen 6. TemyioBbIe ABJIeHUSA

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA.
Macca u pa3mepbl aTOMOB M MOJIEKYJ. OIBIThI, MOATBEPKIAAIOIINE OCHOBHBIC
MTOJIOKEHHS] MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Monenun  TBEPAOTO, JKUAKOTO W Tra3000pa3HOr0  COCTOSIHUW  BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObACHEHHE CBOWCTB Ta30B, KUIKOCTEH H
TBEPIBIX TEJ HA OCHOBE IMOJOKEHUN MOJIEKYJIIPHO-KUHETUYECKOU Teopru. CMauynuBaHKE
Y KalWUISIpHbIC ABJICHUSA. TEII0BOE paclIMPEHUE U CKATHUE.

Temneparypa. CBsi3b TEMIIEpATyPhl CO CKOPOCTHIO TEIJIOBOTO JBUKEHUSYACTHII.

BryTtpennsis sneprus. CriocoObl H3MEHEHHUS BHYTPEHHEH SHEPIUH: TEIUIonepenada
U coBepuieHHe padoThl. Buubl Temionepenayd: TEIUIONPOBOJAHOCTh, KOHBEKIIUS,
U3IIyYEHUE.

KonuuecTBo TemiuoTel. YenpHas TEIVIOEMKOCTh BellecTBa. TemiooOMeH W
TEIJIOBOE pPaBHOBECHE. Y paBHEHUE TEIUIOBOIO OanaHca.

[InaBreHre U OTBEpPACBAHHME KPUCTAJUIMYECKUX BEHIECTB. YJAENbHAsA TEIIOTa
riaBieHus. [lapoobpazosanne u konaencanusa. Ucnapenue (MC). Kunienue. Y aenbHas
TEIJIOTa MapooOpa3oBaHUs. 3aBHUCHUMOCTh TEMIIEPATypbl KHUIEHUS OT aTMOC(HEpHOTro
JaBlieHMs. BrnaxxHOCTh BO3ayXa.

DHeprus TOIUIMBA. Y IeJbHas TEIIOTa CTOPaHHUSL.

[Mpuniuner paboter  TemnoBeix  aurarenedt.  KIIJ[  TermoBoro mpurarers.
TemnnoBble ABUTATEIN U 3alUTa OKpyx)arotieit cpeast (MC).

3aK0H COXpaHEHHMsI U MIPEBPAIICHHS SHEPTUH B TeIUTOBBIX Mpoiieccax (MC).

Hemoncmpauuu

1 Habntonenue OpoyHOBCKOTO JIBUKEHUS.

2 Ha6nronenue nuddysuu.

3. HaOnronenue siBeHni cMaurBaHUsI U KaWJUISIPHBIX SBJICHUM.

4 HaOntonenue TenioBoro pacimpeHus Tel.

S. N3MeHenue naBieHUs ra3a NpU W3MEHEHHM 00BbEMa W HarpeBaHUU
WJTU OXJIQXKICHUU.

6. [TpaBuiia u3MepeHus TemMIepaTypsl.

7. Buae! Tennmonepenayn.

8. OxJtaxxeHue Ipu COBEPIICHUH PAOOTHI.

Q. HarpeBanue npu coBepiieHu# padOThl BHEITHUMHU CHUIIAMH.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3JIMYHBIX BEILIECTB.

11. Habmronenne kuneHus.

12, HaOmnronenune nocTossHCTBA TEMITEPATYPHI MPH TIJIaBJICHUH.

13. Moenu TEeIOBEIX ABUTATEIIEH.

Jlabopamopnwie padbomot u onvimol

1. OnpITl 1O  OOHAPYXKEHUIO  JIEUCTBHS CHJI  MOJIEKYJISIPHOTO
MPUTSHKCHHUS.

2. OnbITHI IO BRIPAIIMBAHUIO KPUCTAIIJIOB MOBAPEHHOM COJIM WJIK caxapa.

3. OnbITH 10 HAOMIOACHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH
U TBEPABIX TEIL

4, Onpenenenue AaBieHUs BO3yXa B OAJJIOHE LITIPUIIA.

S. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD JIaBJIIEHHS BO3AyXa OT €ro



00BEMa 1 Harp€BaHus WJIN OXJIAXKIACHU.

6. [IpoBepka TUMOTE3bl JMHEWHON 3aBUCHUMOCTH JUIMHBI CTOJIOMKA
XKUIKOCTH B TEPMOMETPUUECKON TpyOKE OT TEMITEPATypHI.

7. Habmoienne n3MeHeHrs BHYTPEHHEH SHEPTUU Tella B PE3yNIbTaTe
TEIUIoNepeauu U padOThI BHEIIHUX CHJL.

8. HccnenoBanue sBIEHHS TEIIOOOMEHA IPH CMEIIMBAHUH XOJIOIHON H
ropsiueu BOJIBI.

9. OnpeneneHne KoIM4YeCTBa TEIUIOTHI, IIOJIYYEHHOTO BOJOM IIpU
TEII000MEHE C HarpeThIM METAJUIMYECKUM LIMINHIPOM.

10. Onpenenenre yieapHON TEMIOEMKOCTH BELIECTBA.

11. HccenenoBanue npouecca UCHapeHHus..

12. OnpeneneHne OTHOCUTENBHON BIIAXKHOCTH BO3/1yXa.

13. Omnpenenexne y1eapHOM TEIUIOTHI IUIABJICHUS JIBIA.

Pa3znen 7. DnekTpuyeckre U MArHUTHbBIE SIBJIEHUSA

Onektpuzauus Ten. JIBa poja dieKTpUYecKuX 3apsiaoB.  BiamMopelicTBue
3apshKEeHHBIX Tell. 3akoH KyrnoHa (3aBUCHMOCTD CHJTBI B3aUMOJICHCTBUS 3aPSKEHHBIX TE
OT BEJIMYUHBI 3aPsIIOB U PACCTOSIHUS MKy TE€TIaMu).

Onektpuueckoe 1mone. Hampsxk€éHHOCTh  3mekTpudeckoro mnodis.  [IpuHnun
CYIIEPIIO3UIINU JIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenmn »snexkTpuyeckux 3apsioB. OJEMEHTAPHBIA JJIEKTPUYECKUN  3apsl.
Crpoenne aroma. [IpOBOOHMKM M NHMAJIEKTPUKHA. 3aKOH COXPAHEHUS DJIEKTPUYECKOTO
3apsaa.

DJIEKTPUUECKHUI TOK. Y CJIOBHUS CYHIECTBOBAHUS IJIEKTPUUECKOTO TOKa. UCTOUHUKH
MOCTOSTHHOTO  TOKa. JIeHCTBUSL DJIEKTPUYECKOrO TOKa (TEIUIOBOE, XUMHUYECKOE,
MarHuTHOE). DIEKTPUIECKUN TOK B KUJIKOCTSX U raszax.

OnekTtpuueckas uenb. Cuiia Toka. DneKkTpuyeckoe HamnpsbkeHue. ConpoTUBICHUE
MPOBOJAHUKA. YJEIbHOE CONPOTUBICHHE BelIecTBA. 3akoH Oma i ydacTKa UEMH.
[TocnenoBaTenbHOE U MAPAJJIEIbHOE COCIMHEHUE ITPOBOJHUKOB.

PaGora w MomHOCTH  3yekTpuueckoro Toka. 3akoH  Jhxoyms—Jlenna.
DneKTpudecKrue IeNnd W TOTPEOUTENH dJIEKTPUYECKo sHepruu B ObiTy. KopoTkoe
3aMBbIKaHUE.

ITocTosiHHBIE MAarHuTHL. B3anMMOIEUCTBUE ITOCTOSIHHBIX MArHuTOB. MaruurtHoe
noje. MaruutHoe nosie 3eMJIM U €ro 3Ha4eHue IS KU3HU Ha 3emuie. OnbIT DpcTena.
MarauTHoe MoJie 3JIEKTPUUECKOro Toka. [IpuMeHeHue 3JIEKTPOMArHUTOB B TEXHUKE.
JleiicTBrE MarHUTHOTO MOJII HAa MPOBOJHUK C TOKOM. DJIEKTPOJABUTATEIb MMOCTOSHHOTO
TOKa. lcnosb30BaHue DJIEKTPOABUIATENIE B TEXHUYECKUX YCTPOMCTBAX M Ha
TPaHCIIOPTE.

OnbiTel @apajnes. SBieHue 3y1€eKTpOMarHUTHOM uWHAyKuuu. IIpaBunmo Jlenna.
Onektporeneparop. CrocoObl MOJIyYEHUS AICKTPUUECKON dHEPrUu. DJIEKTPOCTAHIIMHN Ha
BO300HOBIJISIEMBIX UCTOUYHUKAX IHEPTUH.

Hemoncmpayuu

DnekTpu3anus Tell.
JIBa poma 2JIEKTpUYECKUX 3apsa0B M B3aUMOJCHUCTBHUE  3apSIKEHHBIX



TEJL.
YCTpPONCTBO U IEMCTBUE JIEKTPOCKOTIA.
DnekTpocTaTHuecKasi HHIYKIIHS.
3aKOH COXpaHEHUS AIEKTPUUECKUX 3aPSI0B.
[IpoBOAHUKH U TUDTEKTPUKHU.
MoaenupoBaHue CHIIOBBIX JTUHUM JEKTPUUYECKOTO TTOJIS.
M cTOYHMKM TOCTOSIHHOTO TOKA.
JlercTBUSI SNEKTPUUECKOTO TOKA.
DJIEKTPUUECKUM TOK B JKUIKOCTH.
["a30BbIi pa3ps.
N3Mepenune CHITbl TOKa aMIIEPMETPOM.
N3mepeHune 31eKTpUYeCcKOro HapsiAKEHUs BOJIbTMETPOM.
Peocrar n Mara3us COnpoTHBIICHUM.
B3auMoelicTBUE MOCTOSTHHBIX MAarHUTOB.
MoaenupoBaHrue HEBO3MOXHOCTH pa3AeICHHUsI MOJIOCOB MarHuTa.
MoenupoBaHrue MarHUTHBIX MOJIEH MMOCTOSHHBIX MAarHUTOB.
OmneiT Dpcrena.
MarauTtHoe 1ose TOKa. DJIEKTPOMArHuUT.
JlelicTBHE MAarHUTHOTO MOJIS HA POBOJIHUK C TOKOM.
DJIEKTPOJABUTATENH TOCTOSHHOTO TOKA.
HccnenoBanue sSBICHUS SJICKTPOMArHUTHON MHYKITUU.
OmnbiThl @apajes.
3aBUCHMMOCTh HallpaBJICHUs WHIYKIIMOHHOIO TOKa OT YCJIOBHUH €To
BO3HUKHOBEHUSI.
DJIEKTPOreHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopnvie pabomol u onvimol

1. OneIThl IO HAOTIOJIEHUIO DJIEKTPU3AIMKA TEN WHAYKIIUEH U Mpu
COTPUKOCHOBEHHH.

2. HccnenoBanue ACHCTBUS JIEKTPUUYECKOTO TMOJS HA TPOBOIHUKA
U TUDJICKTPUKH.

3. COopka u npoBepka pabOThI ANEKTPUUECKON IETH MOCTOSHHOTO
TOKaA.

4, W3mepenune u peryimpoBaHue CUIIbl TOKA.

5. W3mepenne u peryInpoBaHue HANPSOKCHHMS.

6. HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HAYIIETO dYepes
PE3UCTOP, OTCOMPOTHUBIICHUS PE3UCTOPA M HAIPSKEHUS HA PE3UCTOPE.

7. OneITBI, JACMOHCTPUPYIOIIME 3aBHCHMOCTH  3JIEKTPUUYCCKOTO

COIPOTHBJICHUS MPOBOJHUKA OT €r0 JUIMHBI, TUIOIIAIHN MOTNEPEUYHOTO CCUCHUS U
Marepuana.

8. [IpoBepka npaBuiia ClI0KEHUSI HANPSHKECHUN TMPH
MTOCJIEA0BATEILHOMCOEIMHEHUH IBYX PE3UCTOPOB.
Q. [IpoBepka mpaBuna Mg CHIBI TOKA MPU MAPAILICITBHOM

COEIMHEHUHPE3UCTOPOB.
10. Onpenenenve pabOThl AIEKTPUUYECKOTO TOKA, HAYIIETO



4epe3pe3ucTop.

11. OnpeneneHre MOIIHOCTU 3JIEKTPUYECKOTO TOKA, BBLAEISIEMON
Hape3UCTOpE.

12, HccnenoBanue 3aBUCUMMOCTH CUJTBI TOKA, UIYIIETO YEpe3
JaMIIOYKY,0T HAIPSDKEHUS Ha HEM.

13. Omnpenenenue K111 narpeBarens.

14, HccnenoBanne MarHuTHOTO B3aMMOJIEHCTBHSI ITOCTOSTHHBIX
MarHuTOB.

15. N3yyeHne MarHUTHOrO TOJS TOCTOSSHHBIX MAarHUTOB IpPHU

OOBEMHEHUY U Pa3/ICJICHUU.

16. HUccnenoBanne JeWCTBUS DIEKTPUYECKOTO TOKA Ha

MarHUTHYIOCTPEJIKY.
17, OnbIThI, TEMOHCTPUPYIOIMINE 3aBUCUMOCTD CHJIbI

B3aMMOJICUCTBUSKATYIIIKA C TOKOM M MarHWTa OT CUJIbI TOKA U HAINPaBJICHUS TOKa B
KaTyIIKe.

18. N3yyeHne neicTBUS MArHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.
19. KoHnctpynpoBanue u uzyueHue paboThl SJIEKTPOIBUTATEIIS.

20. N3mepenune KII/ 351eKTpoABUTaTENBHON YCTAHOBKH.

21. OnbITEl N0 HWCCIEIOBAHUIO SIBICHUS 3JIEKTPOMATHUTHOM

HHAYKOUHU:UCCIICAOBAHUC W3MEHCHMUH 3HAYCHUS U HallpaBJICHUA HHAYKIITMOHHOI'O
TOKaA.

9 kiacce
Pa3gen 8. Mexannueckue siBJICHUA

Mexanuueckoe pABWwxkeHue. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBMXKEHUS. PaBHOMEpHOE MNPAMOJIMHEUHOE
nBrkeHue. HepaBHoMmepHOe npsiMonnHENHOE ABMKeHUE. CpenHsss 1 MTHOBEHHAs
CKOpOCTH TeJia IIPU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiimHeiiHoe jaBikeHue. CBoOoaHOE
najgenue. OnbiThl ['anues.

PaBHOMepHOE IBHKEHHE MO OKpyx)HOCTH. llepron u yactora oOpaileHus.

JInHerHas v yriioBas CKOpoCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

ITepBeiit 3ak0H Herotona. Bropoii 3akon Hetorona. Tperuii 3axkoH HproToHa.
[IpuHIMI CYyNIEpHO3ULINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cujla TPEHUS CKOJIbKEHUS, CUJla
TPEHUS TTOKOSI, APYTUE BUJbI TPEHUS.

Cuiia TSOKECTH W 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpPEHHE CBOOOIHOTO
nageHus. JIBmwkenue tuianer Bokpyr Comnma (MC). IlepBas kocmuyeckas
CKOpocThb. HeBecoMOCTh M mEpETPY3KHU.

PaBHoBecue marepuanbHOM TOYKH. AOCOMIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPEIVIEHHON OChIO BpalieHuss. MoOMeHT cuiibl. LIeHTp TskecTH.

Nmnynece tena. U3mMenenne uMmnynbsca. UMnynbe cuiibl. 3aKOH COXpaHEHUS
uMmiyibsca. Peaktusnoe asmxenue (MC).

Mexanuueckast pabota ¥ MOIIHOCTb. PaboTa cui TsKEeCTH, YHNPYrocTH,

27

ux



TPCHUA. CBs3b OHCPIrUu U pa6OTI>I. HOTCHHH&HBH&H OHCPrus Teiia, HIOAHATOIO
HaJd IIOBCPXHOCTBIO 3CMIIM. HOTGHHI/IaJIBHaH OHCPTIHUA CXKaTou IPY>XUHLI.
Kunernueckas OHCPIHU. TeopeMa 0 KMHETHYECKOM OHCPIUH. 3aKoH COXpaHCHUA
MEXaHMYECKOU OHCPI'UH.

Hemoncmpayuu

1. HabmtoieHne MexaHW4ecKoro JBUXKEHHUsSI Tejla OTHOCHTEIbHO
pPa3HbIX TEJ OTCYETA.

2. CpaBHeHHE MyTEHd M TPAEKTOPUHM JIBWXKEHHSI OJHOTO M TOTO XK€
T€JIa OTHOCUTENIBHO PAa3HBIX TEJI OTCYETA.

3. M3mepenne CKOPOCTH U yCKOPEHMSI IPSIMOJIMHENHOTO IBUYKECHHS.

4. HccenenoBanre Npu3HaKOB PABHOYCKOPEHHOTO JBHKECHMUS.

S. HabGnronenue 1BHKEHHS TeJla IO OKPY’KHOCTH.

6. HaGnrogenue MeXaHMYECKUX SIBICHHUM, MPOUCXOASIIMX B

cucteme orcuéra «Temexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU
OTHOCUTENBHO KaOMHETA (PU3MKH.

7. 3aBUCUMOCTh  yCKOpPEHUs Tella OT MacCchl Tela U
JICUCTBYIOIIEN HAHErO CUJIBI.

8. HaOnronenue paBeHCTBA CUII TIPU B3aUMOJICHCTBUU TE.

Q. M3mMeHeHue Beca Tena Ipu YCKOPEHHOM JIBUKEHUH.

10. [lepenaya uMItyabca mpu B3auMOAECHCTBUM TEIL.

11. [IpeoOpa3zoBanus SHEPTUH MTPU B3AaUMOJICHCTBUH TEII.

12. CoxpaHeHre UMITYJIbCa [P HEYIIPYTOM B3aUMOJICHCTBUU.

13. CoxpaHeHue UMITyJIbca MpU aOCOTIOTHO YIIPYTOM
B3aUMOJICHCTBUMU.

14. HaOntonenue peakTHBHOTO JABUYKEHUSI.

15. CoxpaHeHre MEXaHUYECKOM SHEPTUU PHU CBOOOITHOM MaICHHH.

16. CoxpaHeHre MEXaHWYECKOW PHEPrud MpH JBUKCHHUM TeJa IMOJ]

JIEVCTBUEM ITPYKUHBL.
Jlabopamopnvie pabomol u onvimol

1. KoHcTpynpoBanne TpakTa i1 pa3roHa MW JAJIBHEUIIETro
PaBHOMEPHOTO JBUKCHHUS IIAPUKA UITU TEIEKKH.

2. Onpenenenue cpeaHeil CKOPOCTU CKOJIBXKEHUS Opycka Wiu
JBUKEHMS IIapHUKa 110 HAKIIOHHOW MJIOCKOCTH.

3. Omnpenenenve  yCKOpeHUsT Tela TpU  PaBHOYCKOPEHHOM
JBUKCHHUH 110 HAKIIOHHOW TIJIOCKOCTH.

4. HccnenoBanne  3aBUCUMOCTH IMYyTH OT  BPEMEHH  IpH
PaBHOYCKOPEHHOM JIBIDKCHUHU 0€3 HauadbHONW CKOPOCTH.

5. [TpoBepka rUIOTE3bI: €CIU MPU PABHOYCKOPEHHOM JIBIKEHUH 0e3

Ha4vaJIbHOU CKOPOCTH IIYTH OTHOCATCA KaK pan HEUYETHBIX qucei1, TO
COOTBCTCTBYIOIIHUEC IMTPOMEIKYTKHN BPEMCHHU OJWHA-KOBEI.

6. HccnenoBanue 3aBUCUMOCTH CHJTBI TPCHUS CKOJIBKCHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

1. Omnpenencane ko3P huIMeHTa TPEHUS CKOIbKEHHUS.

8. Onpenenenue KECTKOCTH NMPY>KUHBI.
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Q. Omnpenenenve pabOThl CUJIBI  TPEHHUS TMPU PABHOMEPHOM
JBYO)KEHUUTENA 110 TOPU30HTATBHOMN MOBEPXHOCTH.

10. Onpenenenue paboOThl  CWJIBl  YOPYTOCTH TpU  HOABEME
Tpy3ac UCIOIb30BAHUEM HETIOBIYKHOTO M TIOJIBIIKHOTO OJIOKOB.
11. N3yyenue 3akoHa COXpaHEHUsI YHEPTUU.

Pa3zgen 9. Mexannuyeckue K0J1e0aHUSA U BOJTHBI

Konebarensnoe aBmxkeHnue. OCHOBHBIC XapaKTEPUCTHKU  KOJICOAHUM:
NepuoJl, YacToTa, aMIUIUTyna. MarTeMaTHyecKuid | TNPYKUHHBIA MasTHUKH.
[IpeBpalienuie sHeprun Mpu KoiaedaTeIbHOM JABUKEHUU.

3aryxatoiue konedanus. Boinyxnennbie konedanus. Pe3onanc.

Mexannueckue BOJHBI. (CBOWMCTBa MEXaHMYECKUX BOJH. IIpomonbHble U
MonepeyHbie BOJHBL. J[TMHA BOJHBI W CKOPOCTh €€ pacnpoCTpPaHEHUS.
Mexanudeckue BOJIHBI B TBEPAOM Tedie, cericmuueckue BosHbl (MC).

3Byk. ['poMKkocTh 3Byka M BbicOTa TOHa. OTpakeHue 3Byka. MHbpa3Byk u

YJIBTPa3BYK.

Jemoncmpayuu
1. Habmronenune konebaHui TN MOJ JSWCTBUEM CHUIBI TSHKECTH U
CUJIBIYTIPYTOCTH.
2. HaGnronenue konebanuii rpy3a Ha HUTU U Ha MIPYKUHE.
3. Habmronenune BeIHYKICHHBIX KOJIEOAaHUM U pe30HaHCa.
4, PacnipocTpanenue nmpooibHBIX U MONEPEYHBIX BOIH (Ha
MOJICTIN).
5. Habmronenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKYCTUYECKHI pe30HaHC.
Jlabopamopnwie pabomol u onvimol
1. Ornpenenenre 4acTOThl U Tepuoaa KojeOaHui
MaTeMaTHYECKOTOMAasTHUKA.
2. Onpenenenve 4YacToThl W TEpHoJa  KoJieOaHUU
MPY>KUHHOTOMAaSsITHUKA.
3. HccnenoBanue 3aBUCHMOCTH Teproa KoJieOaHMMA
MOJIBEIIICHHOTO KHUTH Ipy3a OT JJIUHBI HUTH.
4, HccnenoBanne 3aBUCHUMOCTH IEpHOJia  KOJIeOaHHM
NPY>KUHHOTOMAasATHUKA OT MacChl Ipy3a.
5. [TpoBepka HE3aBUCUMOCTH TIEpHOIa KoJeOaHuil Tpy3a,
MOABEIICHHOTOK HUTH, OT MacChl Ipy3a.
6. OnpITeI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IEpHoja
KOJI€O0aHUUTIPY)KMHHOTO MAasITHIKA OT MAacChl TPy3a U KECTKOCTH
TIPY>KUHBI.
1. N3mepenne yckopeHusi CBOOOTHOTO TMaJICHHUS.
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Paznen 10. DJjexkTpoMarHuTHOe TMoOJie H 3JIEKTPOMATHUTHbIE
BOJIHBI

ONeKTpOMarHuTHOE  Moje.  ODJEKTPOMarHuTHble  BOJHBL  CBOMCTBa
AJIEKTpOMAarHuTHbBIX BoOJH. [llkanma snexkTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSA3H.

OnexkrpomarauTHas npupoga csera. CkopocTe cBeTa. BosHOBBIE CBOMCTBa
CBETAa.

Hemoncmpayuu
1. CBoiicTBa 3J1€KTPOMAarHUTHBIX BOJIH.
2. BonHoBBIE CBOWCTBA CBETA.

Jlabopamopnsie pabomol u onvimol

1. N3ydyeHne CBOMCTB DJIEKTPOMArHWTHBIX BOJH €  ITOMOIIBIO
MOOUJIBHOTO TenedoHa.

IHoBTOpPHUTEIBLHO-0000 1A INH MOAYJIb

[ToBTOpUTENHEHO-0000IAIOMINK MOTYJIb TPEIHA3HAYEH JJI1 CUCTeMaTU3aluu
u  0000IIEHUSI  MOPEIMETHOTO  COJACpPKAHUST W ONbITa  JIESITEIBHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3HMKH, a TAKXKE JJI MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy Mo (U3MKe Uil 00ydaromuxcs,
BBIOPABIIIUX ATOT yUEOHBIH MpeMeET.

[Ipu M3ydyeHur HAHHOIO MOIYJS PEAIU3ZYIOTCA U CUCTEMATU3UPYIOTCS BUJIbI
JeSTEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeUnBACTCS JOCTUKEHUE MPEIMETHBIX U
METalpeJMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOyueHus, Gopmupyercs
€CTECTBEHHO-HAy4YHasl I'PaMOTHOCTbh: OCBOCHME HAYUYHBIX METOJOB MCCIIEIOBAHUS
SBJICHUM TPUPOABl M TEXHUKU, OBJIAJICHUE YMEHUSIMH OOBSICHATH (PU3NUYECKHE
ABJICHUS, NPUMEHSA IIOJIydYEHHbIE 3HAHUsS, pellaTh 3aJadyd, B TOM YHUCIE
Ka4ECTBEHHBIC U SKCIIEPUMEHTAIBHBIE.

[IpuHIMNIMANBHO AEATEIBHOCTHBIA XapakTep JAHHOTO pa3lielia pean3yeTcs
3a CYET TOTO, YTO YYAIUECS BBIOJIHAIOT 3a/1aHKs], B KOTOPBIX UM IMPEAIaracTcs:

Ha OCHOBE TMOJYYEHHBIX 3HAHMI pacro3HaBaTb M HAYYHO OOBACHATH
dbuznyeckue SBJICHUS B OKPY>KaIOIIEH TPUPOJIEC U TOBCETHEBHOM KU3HH;

WCIIOJIB30BaTh HAYYHbIC METOJIbI HCCIIEI0BaHUs (PU3NUYECKUX SBICHUMN, B TOM
Yy CIIe 15 POBEPKU TUIIOTE3 U MOJYYEHUs TEOPETUYECKUX BBIBOJIOB;

OOBSCHATh HAyYHBIE OCHOBBI HanbOOJEe BAKHBIX JTOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMED, MPAKTUYECKOTO MCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
DHEPrMH Ha OCHOBE 3aKOHA NMPEBPALICHUS W COXPAHEHUS] BCEX MU3BECTHBIX BUJIOB
DHEPI'UH.

Kaxngas w3 TeM [aHHOTO pasfena BKIKOYAET JKCIEPUMEHTAIbHOE
uccienoBaHue oOoOmaronero xapakrepa. Pasgen 3aBepiaercss MpoBEACHHUEM
JIMAarHOCTUYECKOM U OLIEHOYHOU pabOThI 32 KypC OCHOBHOM IIKOJIBI.

10 kjaacce
Pa3zaena 11. CBeToBbIe IBJICHUSA
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JlyueBas  momenp  cBera.  HMcrounmkm — cBera.  IIpsAmonuHenHOoe
pacnpoctpanenue cseta. 3atmenus: Connia u Jlynsl. Otpaxkenue cBera. [lnockoe
3epKaJio. 3aKOH OTPa)KEHHUS CBETA.

[Ipenomnenue cBera. 3akoH TnpenomiieHus cBeta. [lonHoe BHyTpeHHeEe
oTpaxkeHue cBeTa. lcrnonb30BaHWE TIOJHOTO BHYTPEHHETO OTPaKEHUS B
ONTUYECKUX CBETOBOAX.

Jlunza. Xox nyudedr B JumH3e. Onruyeckas cucrema (QoToarnmnapara,
mukpockona u teneckona (MC). I'ma3 kak ontuueckas cucrema. bauzopykocTs u
JATbHO30PKOCTb.

Paznoxenue Oemoro cBerta B crekTp. Omnbitel Heiorona. Crokenme
CHEKTpalbHBIX LBETOB. J{Hcnepcus cBera.

Hemoncmpayuu

1. [IpsiMonuHEHOE pacIpOCTPAHEHUE CBETA.

2. OTtpakeHue cBeTa.

3. [lonyyenue wn300pakeHU! B IUIOCKOM, BOTHYTOM U
BBIITYKJIOM3€pKaJIax.

4 [Ipenomnenue cpera.

5 Onrtuueckuii CBETOBO/I.

6 Xox mydeil B COOMpAroIe TuH3e.

7. Xo0J1 Iy4el B pacCeUBArOLIECH JIMH3E.

8 [Tonryuenne n300pakxeHUi ¢ IOMOILBIO JIHH3.

9 [Ipunuun aeiicTBus GoToarmapaTa, MUKPOCKONA U TEJIECKOIA.
1

0. Mopens riasa.

11. Paznoxxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnvie pabomul u onvimol

1. HccnenoBanue 3aBUCUMOCTH yTila OTPaKCHHUS CBETOBOTO JTyda
OTYTJIa TTaJICHUS.

2. N3yuenne xapakTepuCTHK u300paKeHUs TMpeameTa B

TUIOCKOM3EpKae.

3. HccnenoBanue 3aBUCMMOCTH YIJIa TIPEIIOMIICHUSI CBETOBOTO
Jy4ya OTYyrJia MajieHusl Ha TPAHUIIE «BO3yX—CTEKIION.

4, [Tony4yenue n300pakeHu ¢ MOMOIIBIO0 COOUparOIIEH JTMH3BI.

3) Onpenenenre (POKYCHOTO PACCTOSHUS M ONTHYECKOU

CUJIBICOOMPAFOTIICH JTUH3HI.
6. OMnBITHI IO Pa3IOKEHUIO OEIIOTO CBETA B CIIEKTP.
7. OnBITH IO BOCTIPUATHIO I[BETA MPEMETOB MPH MX HAOIIOICHUH
4epe31BETOBbIE QUIIBTPHI.

Pa3nen 12. KBanToBbIe IBJICHUSA

Omnwitel Pesepdopaa u mimanerapHas mojaens atoma. Monens atoma bopa.
Hcnyckanue u norionieHyue ceeta atomoMm. KBanTel. JInHeluaTbie CIIEKTPHI.
PannoaktuBHOCTh. Anb(a-, OeTa- U ramma-uzinydeHus. CTpoeHue aTOMHOTO
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anpa. Hyxionnas wmopens aromuoro sznpa. Wsoromsl. PaanoaxtuBHBIE
npeBpanieHus. [lepuoa nonypacnaaa aTOMHBIX SAEP.

SlnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsAJIOBOTO W MacCOBOTO YHCEI.
DOHeprusi CBsI3M aTOMHBIX siep. CBsI3b MAacChl UM SHEpPruu. Peakuum cuHTE3a U
nenenus saep. Ucrounuku sHeprun Connna u 38é31 (MC).

SnepHas sHepretuka. JleWCTBUS paAMOAKTUBHBIX M3JTy4YCHUW Ha KUBBIC
opranu3msl (MC).

Jemoncmpayuu
CrexTpbl U3Ty4YEeHUS U TOTJIOIICHUSI.

CrekTphl pa3InYHbIX Ta30B.

CuekTtp Bogopoa.

HaGmonenue TpekoB B kamepe BuibcoHa.

Pabora cuéTunka MOHU3UPYIOUTUX U3TYYCHUH.

Peructpanus nznmydeHust IpUpOIHBIX MUHEPAIOB U MPOAYKTOB.
./Iaﬁopamopnbte pabomul u onvimol

ok wnE

1. HabutoieHune CITomHbIX U IMHEHYaThIX CIEKTPOB U3ITyYEHUSI.

2. HccnenoBanue TPEKOB: U3MEPEHNE YHEPTUN YACTHIIBI TIO
TOPMO3HOMY ITyTH (110 QoTorpadusim).

3. N3mepenne painoakTUBHOTO (oHA.

IHoBTOpHUTEIBLHO-00001AO NI MOAYIb

[ToBTOpHTETHEHO-0000MTAIOIIMK MOYJIb TTPEAHA3HAYCH I CHCTEMaTHU3aIluN
u  0000IIEHUSI  MOPEIMETHOTO  COACpPKAHUST W OMNbITa  JIESITEIBHOCTH,
MPUOOPETEHHOTO TIPU M3YUYCHUH BCETO Kypca (PM3HMKH, a TAKXKe JJIS TMOATOTOBKHU K
OCHOBHOMY TOCYIapCTBEHHOMY »JK3aMeHy M0 (HU3UKe ISl O0O0ydJaromuxcs,
BBIOPABIIKX ATOT yU4EOHBII MpEeaMET.

[Tpu mM3ydeHUn TaHHOTO MOAYJS PEATU3YIOTCS M CUCTEMATU3HPYIOTCS BUIBI
JeATETLHOCTH, Ha OCHOBE KOTOPBIX 00ECIIeUnBACTCS AOCTIIKEHNE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJIbTaTOB  oOydeHus, (opmupyercs
€CTEeCTBEHHO-HAyYHAasl TPAMOTHOCTh: OCBOCHHME HAYYHBIX METOJIOB HMCCIICIOBAHUS
SBJICHUN TIPUPOJLI U TEXHUKH, OBJIAJCHUEC YMEHUSIMH OOBSICHITH (PU3HUUYECCKUE
SBJICHUS, TPUMEHSS TIOJy4YeHHBIC 3HAHMs, pelaTh 3aJadyd, B TOM YHCIIE
Ka4eCTBEHHBIC U DKCIICPUMEHTAJIbHBIC.

[IpyHIMIHATBHO JNESITSIHPHOCTHBIM XapaKTep JMaHHOTO pasjeia pear3yeTcs
3a CYET TOTO, YTO y4YaIIHECs BBHITOIHSIIOT 33JIaHMs, B KOTOPBIX UM MPE/IaraeTcs:

Ha OCHOBE TIOJYyYCHHBIX 3HAHWHK pacro3HaBaTh W HAYYHO OOBSCHATH
(bu3nYecKue ABJICHUS B OKPYKAIOIICH MTPUPOIE U IIOBCETHEBHON KU3HH,

WCITOJIB30BaTh HAYYHBIC METOBI UCCIICIOBAHUS (PH3NUCCKUX SIBJICHUH, B TOM
YUCJIe JUIsl MPOBEPKU TUIIOTE3 M MOTYYEHUSI TCOPETUUECKUX BHIBOJIOB;

OOBSCHATh HayYHBIC OCHOBBI Ham0OJIEE BaXKHBIX JOCTHIKCHHHA COBPEMECHHBIX
TEXHOJIOTHUH, HaIPUMEDP, TPAKTHUCCKOTO HMCIOJBb30BAHUS PA3IMYHBIX MCTOYHHKOB
SHEPIMU Ha OCHOBE 3aKOHA IMPEBPAICHUS M COXPAHCHHUS BCEX M3BECTHBIX BHJIOB
SHEPIUH.

Kaxmas w3 TemM maHHOTO pasleiia BKJIOYACT AKCIEPUMEHTAIBHOE
uccleoBaHne 00oOImaroero xapakrepa. Pasmen 3aBepimaeTcss IpoBeACHUEM
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JUAarHOCTUYECKON U OLIEHOYHOU pabOThI 32 KypC OCHOBHOM IIKOJIBI.
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TEMATHYECKOE IINIAHUPOBAHHUE

8 kiacc (68 u)

TemaTuvecknii 0,10k, | OCHOBHOE cofiep:KaHue OCHOBHBIE BH/IbI A€SITeIbHOCTH Y4ALIHXCSI
TeMa
Paznen 1. ®usznka u eé poJib B MO3HAHUHM OKpY:Kalomero mupa (6 u)
dusuka — Hayka 0 [DPu3nka — Hayka o |BeisaBieHue paznuuuii Mexay GU3NYECKUMU U XUMHUYECKUMHU npeBpameHusmu (MC —
npupoae [IPUPOLE. SIBreHus (XUMMUSA).
(2 9) npupoasl. Ouszndeckne |[Pacno3HaBanue U KiraccuPuianus GU3NUCCKUX SBIICHUN: MCXaHUYECKHUX, TEIUIOBBIX,
SIBJICHUS: PJIEKTPUYECKHUX, MArHUTHBIX U CBETOBBIX.
MEXaHUYECKUE, HaGmronenure n onvcanne GU3NYSCKUX SIBIICHUMN
TEIJIOBBIE,
DIJIEKTPUUYECKHE,
MarHuTHBIE, CBETOBBIE,
3ByKOBBIE
Ddusnyeckune dusnueckue OrnpeneneHue 1EHbl JeJIeHUs LIKalIbl U3MEpUTEIbHOro npubdopa. Msmepenue JTMHEHHBIX
BeJIUYHUHbI BEJIMYMHEL. VI3MepeHne [pasMepoB Tel U MPOMEKYTKOB BPEMEHM C YYETOM IOTPEIIHOCTEM.
(2 9) dbumzudeckux BenuuuH. M3mepeHne o0bEMaA KUAKOCTU U TBEPIOTO Tena.

duznyeckue mpuoopHI.
[Torpemnocts
N3MEPECHUN.
MexayHapoaHas
cucTeMa eHHUIL

N3mepenue TemIieparypbl TIPH IIOMOINHM SKHUJKOCTHOTO TEpMOMETpa U JIaT4YHKa
TeMIIepaTyphbl.

BrImosHEHWEe TBOPYECKUX 3aJlaHUH 110 TOWCKY CIIOCOOOB W3MEpPEHHsS HEKOTOPBIX
bm3uYecKkux XapakTepUCTUK, HATIPUMEP pa3MepoOB MaIbIX 0OBEKTOB (BOJIOC, TPOBOJIOKA),
VIATEHHBIX OOBEKTOB, OOJBINMUX pPACCTOSHHNA, MaJIbIX MPOMEKYTKOB BpPEMEHHU.
OO6cyxaeHue mpeajaraeéMpix CltocoO0B
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EcrecTBeHHO-
HaYy4YHbII METOJ
MO3HAHUSA

(24)

Kak ¢usuka u apyrue
€CTECTBEHHBIE HAyKH
N3y4aroT OpUpPoOy.
EcTecTBeHHO-HaYy4YHBII
METO/ MO3HAHHUS:
HaOJI0IEHHE,
[MOCTAaHOB- K4 HAYYHOT'O
BOIIPOCA, BBIJIBHKCHHUE
TUIIOTE3, DSKCIICPUMCHT
M0 TPOBEPKE THUIIOTE3,
00BsICHEHUE
HaOJIF01aeEMOI'0
STBJICHHSI. Onucanue
(pu3myueckux SBICHUU C
MTOMOIIBIO MOICIICH

BriaBukeHHe TUIIOTE3, OO BSICHSIIONIMX MPOCTHIC SIBJICHUS, HATPUMED:

— [OYEMY OCTAHABJIMBAETCS JABHXYILEECS MO NOPU30HTAIBHOU IOBEPXHOCTHU TEJIO;

— [OYEMY B KApPKYIO 1001y B CBETJIION OJEkKAE NIPOXJIaAHEH, 4eM B TEMHOM.
[Ipennoxenue cnocob0OB NPOBEPKHU TUIOTES.
[IpoBeneHue ucciaeqoBaHusl 110 IPOBEPKE KAKON-JIMOO T'MIIOTE3bl, HAIPUMED: 1aJIbHOCTh
roJi€éTa mapuka, yImeHHOro TOPU30HTAaJILHO, TEM O0JIbIIIe, UeM OOJIbIIIE BHICOTA ITyCKa.
[TocTpoeHue mpocTedmmx mMozaenei GU3nUecKuX SBICHUMN (B BUIE PUCYHKOB HIIH CXEM),
HaIlpUMEp MaJICHUE NPEIMETa; IPSIMOJIUHENHOE PaCIIPOCTPAHEHUE CBETA

Paszngen 2. IT

CPBOHAYAJIBHBIC CBECACHHUA 0 CTPOCHUU BELICCTBA (5 ‘-l)

Ctpoenue
BellecTBa
(19)

ATOMBI U MOJEKYJbl, nXHabmoaeHue u nHTepIpeTanys ONnbITOB, CBUAETEILCTBYIOINUX 00 ATOMHO-MOJIEKYJISIPHOM
pa3- Mepbl.  ONBITBLICTPOSHUH BEILECTBA: OMBITHI C PACTBOPEHUEM PA3JIMUYHBIX BEILIECTB B BOJIE.

JOKa3bIBAOIIINC

OLIeHKa pasMepoB aTOMOB U MOJICKYJI C UCTTOJIb30BAHUCM (1)0Torpa(131/11‘/'1, IMOJIYUYCHHBIX Ha

JTMCKPETHOE CTPOEHUEATOMHOM cHJIOBOM MHUKpockorne (ACM).Onpenenenrie pa3MepoB MaJIbIX Tl

BCIIICCTBA

JIBrKeHnE
U B3auMMOJeEHCTBHE

4ACTHIl BEIeCTBA
(29)

JIBr>keHHe JaCTHIL
BCIIICCTBA. CBs3b
CKOpPOCTH JBHOKCHUS
YJaCTUII C
TEMIEPATYPOM.
bpoyHOBCKOE IBHKEHUE.
Jnddysus.
B3anMoelicTBHE YacTHIl
BEIIECTBA: MPUTSKEHUE

1 OTTAaJIKHNBAHUC

HaOmnronenne u 00bsicHeHHME OpPOYHOBCKOI'O JIBMXKEHUS U sIBIICHUS TUPDy3HUH.

[IpoBeneHre 1 OOBSICHEHHE OMBITOB IO HAOJIOICHUIO TEIJIOBOTO PACIIIMPEHHUS Ta30B.
[IpoBeneHne U OOBSICHEHHUE ONBITOB MO OOHAPYKEHUIO CHII MOJIEKYJIIPHOTO MPUTSKEHUS U
OTTAIKUBAHUS
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ArperaTHbie
COCTOSIHUSA
BeLeCTBA
(29)

ArperaTHble COCTOSIHUS]
BEIIECTBA: CTPOCHUE
ra3oB, JKHIAKOCTESH WU
TBEPABIX
(KpUCTAIIUYECKUX) TEIN.
BzanMocBsI3b MEX Y|
CBOICTBaMU BEIIIECTB B
pa3HbIX arperaTHbIX
COCTOSIHHUSIX " UX
aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHUEM.
OcobeHHOCTH
arperaTHbIX
BOJIbI

COCTOSHUU

Onucanue (¢ UCHOJIB30BAHUEM IPOCTHIX MOJIENIEI) OCHOBHBIX pPa3/INUMil B CTPOSHUH Ta30B,
PKAJIKOCTEHW U TBEPABIX TEIL.

OOBsICHEHHE MaJIO CKUMAEMOCTH JKUIKOCTEH M TBEPABIX Tel, OOJIBIION C)KUMAaeMOCTH
ra3oB.

OOBbsicHeHne coxpaHeHUsI GOPMBI TBEPIBIX TENl U TEKYUYECTH )KUJIKOCTH.

[IpoBeneHUE ONMBITOB, NOKA3bIBAIOINUX, YTO B TBEPAOM COCTOSHHUM BOJBI YACTHUIIBI
HAaXOJATCSl B CPEIHEM JaJIbllI€ IPYT OT Jpyra (IJIOTHOCTh MEHBIIE), YEM B JKHIKOM.

Y CTaHOBJIEHHE B3aUMOCBSI3M MEXKJy OCOOCHHOCTSIMU arperaTHbIX COCTOSIHUN BOJBI U
CyIIECTBOBaHHEM BOAHBIX opranu3MoB(MC — Ouoinorusi, reorpadusi)

Pa3znen 3. /IBukenune u B3aumojeiicteue teua (21 4)

MexaHn4yeckKoe
NBHIKEHHE

3w

MexaHu4ecKoe
nBUkeHUe. PaBHOMepHOE
)51 HEpaBHOMEPHOE
nBrxkeHne. CKopocCTb.
Cpennsis CKOpOCTh IIpH
He- pPaBHOMEPHOM|
nBOKEHUH. Pacuér myTH
1 BpEMEHH JBHKEHUS

lcciienoBanue paBHOMEPHOI'O ABUKEHUS U OIPEIEIICHUE €r0IIPU3HAKOB.

HaOmnroneHne HepaBHOMEPHOTO JBM)KEHMSI U OIpEesICHHE €ro OTJIMYUN OT paBHOMEPHOTO
JBUYKCHUS.

Perrenue 3a1a4 Ha onpeneaeHUe IIyTH, CKOPOCTH U BPEMEHU PABHOMEPHOI'O JIBUYKEHUS.
AHanu3 rpa@UuKOB 3aBUCUMOCTH ITyTH U CKOPOCTH OT BPEMEHU

WNuepuus, macca,
IJIOTHOCTD
(49)

SIBnenne WHEPILUH.
3akoH WHEPLIUH.
BzanmmMmoneiicTBue  Ten
KakK NpUYrHa
N3MEHEHUSI CKOPOCTH
BU>KEHUS TEII.
Macca KakK
HMHEPTHOCTHU

[ImoTHOCTH,  BemIecTBA.
CBS3b  INIOTHOCTH C

Mepa
Tena.

OOBsicHEHHE U TIPOTHO3UPOBAHUE SIBJICHUM, O0YCIIOBJIIEHHBIX MHEpILMEH, HaIpuUMep: 4To
[MPOUCXOJIUT MPU TOPMOKEHHUHU WJIM PE3KOM MaHEBpPE aBTOMOOWIIS, TI0OUYEMY HEBO3MOXKHO
MIHOBEHHOIIPEKPATUTh JIBUKEHHE HAa BEJIOCUIIE/IE UM CAMOKATE U T. [I.

[IpoBeneHrE U aHAJIU3 OIBITOB, AEMOHCTPUPYIOIIUX U3MEHEHUE CKOPOCTH JIBUKCHHUS Tela
B pe3ynbTaTe AEHUCTBUS HA HETO IPYTUX TEI.

Pemienue 3aa4 Ha OnpeiesIeHHe MaccChl Teja, ero 00bEMa U IIJIOTHOCTH.

[IpoBeneHre W aHaAIW3 OMNBITOB, JEMOHCTPUPYIOMIMUX 3aBUCUMOCTH HW3MEHEHUSI CKOpPOCTH
TeJa OT €ro MacChl IPU B3aUMOAEUCTBUU Tes. M3mepenue maccel Tena pa3IMYHBIMU
criocobamu. OnpenieneHne IWIOTHOCTH Tejla B pe3yJIbTaTe U3MEPEHMs €r0 Macchl 1 00bEMa

KOJIMYCCTBOM MOJICKYJI
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B eauHULE  00BEMa

BEILIECTBA
Cuna. Buabl cui Cuna Kak [M3yuenue B3aUMOJCUCTBUS KAaK MNPUYMHBI M3MEHEHHUSI CKOPOCTH Tejla WU €ro
(14 v) XapaKTEPUCTHKA nedopmanmn.

B3aUMOJCUCTBUSL  TEIl.
Cumna  ynpyroctu u
3akoH I'yka. I3mepenune
CUJIBl C  IIOMOIIBIO
nuHaMoMeTpa. SIBiaeHue
TCOTEHUsT W CHJIa
TsDKeCcTH. Cuila TSHKECTH
Ha Jpyrux IJIaHeTax.

Bec Tena.
HesecomocTs.
CroxeHue cuI,
HaIpaBJICHHBIX o
OJIHOU OPSIMOA.
PaBHOmelicTBYOIIIAs
cuin. Cuna  TpeHHUS.

TpeHue CKOJIBXEHUS U
TpeHue 1okos. Tpenue B
MIPUPOJE U TEXHUKE

Onucanue peajlbHbIX CUTYyallMil B3aUMOJEHUCTBUSL TEJ C IMOMOIIBIO MOJIENIeH, B KOTOPBIX
BBOJUTCA NMOHATHE U uU300pakeHue cuibl. M3ydenue cuibl ynpyroctu. FMccrnenoBanue
3aBUCUMOCTH CUJIbI YIIPYTOCTH OT YIJIMHEHUS] PE3UHOBOTO IITHYpa WJIU MPY>KUHBI

(c moctpoenuem rpaduka).

AHaJIM3 NPAKTUYECKHUX CUTyallMi, B KOTOPBIX HPOSIBISIETCS AEWCTBUE CUJIbI YOPYTOCTH
(ynpyrocts Msi4ya, KpOCCOBOK, BETOK JIepeBa U Jp.).

AHanu3 CUTyaliil, CBSI3aHHBIX C sIBJICHUEM TsiroTreHus. OOBICHEHHE OpPOUTAIBLHOTO
NBUYKCHUSI TUIAHET C HMCMOJIb30BAHUEM SIBJICHHSI TATOTEHUs W 3akoHa wuHepuuun (MC —
actpoHomusi). M3amepeHue Beca Tella C NOMOLIbIO auHaMoMeTpa. OOOCHOBaHHE STOrO
croco0a u3MepeHus.

AHanu3 U MOJEIIMPOBAHUE SIBICHUSI HEBECOMOCTHU. ODKCIEPUMEHTAIBHOE MOJIy4YEHHUE
MpaBUJIa CIIOKEHUSI CHUJI, HapaBJICHHBIX BJIOJb OJHOM mpsiMoil. OnpenesieHue BEIUYUHBI
pPaBHOACHCTBYIOIIEH CHIT.

3yueHue cuibl TPEHUS CKOJIBKEHUS U CUJIbI TPEHUS MTOKOSI.

HccienoBanue 3aBHUCMMOCTH CHJIBI TPEeHMsT OT Beca Tejla U CBOMCTB
IIOBEPXHOCTEM.

AHaJIN3 NMPAKTUUYECKUX CUTYyalluid, B KOTOPBIX MPOSIBISETCS JACHUCTBUE CHUJIBI TPEHUS,
HCITOJIb3YIOTCSI CIIOCOOBI €€ YMEHBIIIEHUS UM YBEJIMUEHUS (KaTaHWE Ha JIbIKaX, KOHbKaXx,
TOPMOKE€HHE aBTOMOOUJISI, UCIIOJIb30BaHUE TTOAIIUITHUKOB, MJIaBaHUE BOIHBIX >KUBOTHBIX
u ap.) (MC — Ouonorusi).

Pemienue 3amau ¢ ucnoiab3oBaHueM (GOpMYJ ISl pacdy€Ta CHJIIbI TSDKECTH, CUIIBl YIIPYTOCTH,
CUJIBI TPEHUSI

TPYLIHUXCS
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Paznen 4. /laBjienne TBEPABIX TeJl, JKUAKOCTEH U ra3os (21 4)

JlaBJieHuUe. JlaBiieHue. CrniocoObl [AHanu3 U OOBSCHEHHUE OIBITOB M IMPAKTUYECKUX CHUTyallMd, B KOTOPBIX HPOSIBIISIETCS
Ilepenaua YMEHBIIECHUS U |cWJia JaBJICHUS.
aBJIeHUs yBeNIM4eHHs1 JaBiieHus. |(OOOCHOBaHME CIOCOOOB YMEHBIICHHMSI U YBEIWYCHUs AaBJieHUA. V3yueHne 3aBUCUMOCTH
TBEpABIMU  TeslamMHu, |/[aBieHue rasa. |[1aBj€HHUs raza oT 00bEMa U Temmeparypbl. M3yueHnne ocoOeHHOCTEH mMepeaadyu J1aBiCHUS
KUAKOCTAMH U (3aBUCHUMOCTH JABJICHUs [TBEPABIMU TEJIaMH, SKUIKOCTSIMH U ra3amMu. OOOCHOBaHHME pE3yJIbTAaTOB OIBITOB
rasamu raza or o0béMa U |0COOEHHOCTSIMH CTPOCHHS BEIIECTBA B TBEPIOM, KUJIKOM
(3 u) temriiepatypsl. [lepenayda |1 ra3000pa3HOM COCTOSTHUSIX.
TaBJICHUSA TBEPIABIMU |IDKCIIEPUMEHTAIBbHOE J0Ka3aTeabcTBO 3akoHa Ilackans. Pemenuwe 3amay Ha pacuér
TeJaMU, XKUJAKOCTSIMHU M |1aBJIEHUS TBEPAOrO Teya
razamu. 3akoH [lackasns.
[ITneBMaTuuyeckue
MallluHBI
/laBieHue 3aBUCUMOCTD MccineqoBanue 3aBUCUMOCTH JABJICHUS KUJIKOCTH OT TJIYOHMHBI MOTPYKEHUS U MUIOTHOCTHU
JKHIKOCTH TaBJICHUS KUJIKOCTH JKAIKOCTH.
(54) oT TITyOUHBI HaGmronenue n 00bsICHEHHE THIPOCTATHYECKOTrO TMapaJoKcaHa OCHOBE 3akoHa [lackans.
[MOTPYKEHHUS.
['mapocraTnyeckuin
rnapamgokc.
Coobmaroruecs 3yueHne cooOIIaoIXCsl COCYI0B.
COCY/IbI. Pemenne 3agau Ha pacu€T aaBieHUsT KUAKOCTA. OOBSICHEHHE NPUHIIUIIA JEHCTBUSI
['mapaBnnueckue rUpaBINYECKOro Ipecca.
MEXaHU3MBbI AHanu3 1 OOBSICHEHUE MTPAKTUYECKUX CUTYAIUi, JEMOHCTPUPYIOLINUX MPOSBICHUE TaBICHUS
PKUJIKOCTH M 3akoHa [lackansi, Hampumep IMpoIEecCOB B OpraHU3Me IpU TITyOOKOBOJIHOM
HbIpsiHiN (MC — Ouomorus)
ATMOC(epHoe ATmocdepa 3emiau U |[DKCIEpUMEHTAIbHOE OOHapyXeHHe aTMoc(epHOro naBieHHs. AHaau3 U OOBSICHEHHE
aBJIeHHE aTMocdepHoe OIIBITOB U MPAKTUYECKUX CUTYAIlHii, CBA3aHHBIX C JeHUCTBUEM aTMOC(HEPHOIro TaBJICHHUS.
(6 4) JTaBJICHUE. [Ipyruunbel |(O0BsicHEHUE CylIecTBOBaHUS aTMocdepbl Ha 3emjieé M HEKOTOpbIX IUIaHeTax WIH €€
CYILIECTBOBAaHUSA OTCYTCTBUS Ha JIpyrux miaHerax u Jlyne(MC — reorpadusi, actpoHOMUS).
BO3AYITHOM 000Js0uku |OOBSICHEHNE U3MEHEHUs TUIOTHOCTH aTMOC(ephbl ¢ BBICOTOMH 3aBUCUMOCTH aTMOC(EepHOro
3emiu. OmnbIT |1aBJIE€HUS OT BBICOTHI.
Toppuuennu. Pemenne 3agau Ha  pacdy€t aTtMocdepHOro  JaBieHHs. 3ydeHwe — yCTpoHCTBa
13mepenue OGapomMeTpa-aHepouaa
aTMOC(hEpPHOTO
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JTaBJICHUS.

3aBUCHMOCTh
aTMOC(EpHOrO  JaBIICHMUS
OT BBICOTEI
Hax  ypOBHEM  MOps.

[TpuOGOpHI 17151 U3MEPEHHUS
aTMOC(hEpHOTrO TaBIICHHUS

JleiicTBHEe KHIAKOCTH

JlelicTBHME >KMJIKOCTU WU

DKCIEpUMEHTAILHOE OOHApY)KEHHUE ISHUCTBUSI KUJIKOCTH W Ta3a Ha MOTPYKEHHOE B HHUX

" rasa Ha [fa3a Ha NOrpy>XEHHOE B [TEJIO.
NOrpykéHHOe B HHMX HUX Teno. |(OnpeaeseHne BHITAIKUBAIOIICH CHIIBI, IEHCTBYIONICH Ha TEJIO, TOTPYKEHHOE B KUIKOCTD.
TeJI0 BriTankuBaromnias [IpoBenenue ©  OOCY’KJEHHME  ONBITOB,  JIEMOHCTPUPYIOIINX 3aBUCUMOCTbD
(7 9) (apxumenoBa)cusia. BBITAJIKWBAIOMICH CHIIBI, JEUCTBYIOIICH Ha TEJIO B XXKUJAKOCTH, OT 00BEMA MOTPYKEHHOM B
3aKoH Apxumena. PKMIKOCTb YaCTH T€IaH OT IJIOTHOCTH KUJIKOCTH.
[lnaBanue ten. [MccnenoBanue 3aBUCUMOCTH Beca TeJla B BOJE OT 00bEMa NMOTPYKEHHOH B )KUIKOCTh YacTH
BoznyxonnaBaHue Tena.
Perrenre 3a/1a4 Ha TpUMEHEHHE 3aKOHA ApXHMeaa U yCIIOBUS TTaBaHUS TEJl.
KoHcTpynpoBaHue apeoMeTpa WIM KOHCTPYHMpOBaHUE JIOJAKM M OIpejereHue eé
rpy30I0AbEMHOCTHA
Pa3nen 5. Padora u momHocTh. JHeprus (12 4)
Pagora u MmomHoOCcT, |[MexaHuyeckass paboTaIdKCIEpUMEHTAIbHOE OIpPEae/ICeHNe MEXaHMYEeCKON paboThl CHJIBI TSKECTU MpPH NaJEeHUU
(39) MontHOCTb TeJda W CWJIBI TPEHUS IIPH PAaBHOMEPHOM IIEPEMENICHUH Tejla MO TOPHU30HTAIBHOU
[MOBEPXHOCTH.
Pacuét MOIIHOCTH, pa3BMBaeMOl MpU MOABEME IO JecTHHUlEe. Pemenue 3amay Ha pacyeér
MEXaHUYECKON pabOThl M MOIIHOCTHU
IIpocTbie Mmexanu3mbl [IpocTeie  MexaHu3MBbI: (OnpeeseHne BhIMTPhIIA B CUJIE MPOCTHIX MEXaHU3MOB HaIpUMEpE pblyara, moJABHKHOTO

(5 1)

pbIyar, 670K, HaKJIOHHAasI
IJIOCKOCTb. ITpaBuno

M HEIIOABH>KHOTI'0O OJIOKOB, HAKJIOHHOM IMJIOCKOCTH.

HccnenoBanne ycloBHsT paBHOBecHss pbluara. OOHapy>KEeHHE CBOUMCTB IIPOCTHIX
MEXaHU3MOB B PA3IUYHBIX HHCTPYMEHTAX U MPUCTIOCOOTICHUSX, UCTIOIb3YEMBIX B OBITY

U TEXHHUKE, a Takke B KXHUBBIX opraHuzMax (MC — Owuomnorus). OKCnepuMeHTaAIILHOE
MOKa3aTeIbCTBO PABEHCTBA pa0OT MPU NPUMEHEHHUH MPOCTHIX MEXAaHU3MOB.
Omnpenenenue KITJ] HakJIIOHHOM IJIOCKOCTH.

Penienue 3ama4y Ha MpUMEHEHHUE MpaBUjia paBHOBeCHs pbluara nHa pacuet KII1/]

paBHOBECHS pbIyara.
[Ipumenenne mnpaBuiia
paBHOBECHS pblyara K
0JI0KYy. «3o0mn0T0€
MpaBUJIO»  MEXaHHUKH.
KITA IIPOCTHIX
mexaHu3MoB. IIpocteie
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MEXAaHU3MBbl B OBITY U
TexXHUKe. Ppryaru B Tese
4EIIOBCKA

MexaHn4yeckas
bHeprus (4 4)

Kunernyeckas u
MOTEHLIUAJIbHAS

>Heprus. lIpeBpainenue
OZTHOTO BHJIA
MEXaHUYECKON YHEPruun
B JIPyrou. 3aKoH
COXpaHEHUs u

HM3MCHCHHNA OHCPIUHU B
MCXaHHUKC

DKCIIEpUMEHTAJIbHOE ONPEACICHUEe U3MEHEHUS! KHHETUYECKON U MOTESHIIMAIbHOW SHEPTUn
Teja MpU ero CKaTbIBAHUU MO HAKJIOHHOM IJIOCKOCTH.

DopMyIMPOBAaHUE HA OCHOBE MCCJIECIOBAHUS 3aKOHA COXPAHEHUSI MEXAHUYECKON SHEPIUH.
OOcy>kIeHre rpaHull IPUMEHUMOCTH 3aKOHA COXPAHEHUS YHEPT U U.

Penienue 3a1au ¢ UCIIOJIL30BAaHUEM 3aKOHA COXPAHEHUsSI YHEPIUU

PezepBHoe Bpems (3 1)
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9 kaace (68 u)

TemaTHueCcKHii 0JI0K,

OcHoBHoOe coep:xaHue

OcHoBHBIE BH/IBI 1eSITEIbHOCTH YYalIUXcs (Ha yPOBHe Y4eOHBIX AelCTBHIH)

TeMbI
Paznen 6. TemoBble siBjenus (28 1)

CTpoeHue OCHOBHBIC TTOJIOKEHHsT  |HaOlrrojieHue W MHTEpIIpETallns OIBITOB, CBHJICTEIIBCTBYIOIMNX 00 aTOMHO-MOJIEKYJIIPHOM

U CBOICTBA MOJICKYJISIPHO- CTPOSHHH BEIECTBA: OMBITHI C PACTBOPSHUEM PA3JINYHBIX BEIIECTB B BOJIE.

BelllecTBA KUHCTUICCKOU TeopunPerenne 3a1a4 M0 OICHUBAHHUIO KOJWYECTBA aTOMOB WM MOJICKYJI B €IUHHIE 00BEMa

(7 1)

CTPOEHUSI BEILIECTBA.
Macca 1 pa3Mepbl AaTOMOB
u  moJiekyJ.  OTmbITHI,
[1OJITBEPKAAOIIME
OCHOBHBIC

[MOJIOXKEHUS
MOJIEKYJISIPHO-
KUHETUYECKON TEOPHHU.
Monenu TBEPOOTO,|
PKHKOTO M Ta3000pa3HOro
COCTOSIHUI BEIIECTBA.
Kpucrannunueckue u
amop(dHbIe TBEPABIE TENA.
OOBsICHEHHE  CBOMCTB
rasoB, JKHJKOCTEH U
TBEPABIX TEJ HAa OCHOBE
[MOJIOKEHU I

MOJIEKYJISIPHO-
KUHETUYECKOU TEOpPHH.
CMmauuBadue u

KalWJUISIPHBIE SIBICHUS.
TemioBoe pacmMpeHue M
c)KaTHe

BEILIECTBA.
AHaJIM3 TEKCcTa JPEBHUX aTOMHUCTOB (Hampumep, ¢parmeHta nosmel Jlykperus «O
[IPUPOJIC BEIICH») C U3IIOKEHUEM OOOCHOBAaHMU aTOMHOW THITOTE3bI (CMBICIOBOE UYTEHUE).
OneHka yOeIuTeTbHOCTH 3TUX 0OOCHOBaHUH.

OO0BbsicHeHHe OPOYHOBCKOTO JIBMKEHHS, SIBICHUS AUPPy3Un 1 pa3Indnii MeXIy HUIMH Ha
OCHOBE I0JIOKEHUM MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUU CTPOEHUSI BEIIECTBA.
OOBbsICHEHHE OCHOBHBIX PA3JIMYUA B CTPOSHUHM Ta30B, XUJIKOCTEH M TBEPABIX TEd C
MCTI0JIb30BAHUEM IIOJI0KEHUIN MOJIEKYJISIPHO-KUHETUYECKON TEOpHUU CTPOEHHS BEIIECTBA.
[IpoBeeHrE ONBITOB IO BBIPAIIMBAHUIO KPUCTAJUIOB IOBAapEH-HOM COJIM WIIM caxapa.
[IpoBeneHre U OOBSICHEHHE ONBITOB, JIEMOHCTPUPYIOLIUX KalWUISIPDHBIE SIBJIEHUS U
SIBJICHUE CMauylBaHU.

OOBsicCHEHHE POIY KaIUWJUIAPHBIX SBJISHUHN JIJIsI TOCTYIUICHUS BOJIbI B OPTaHU3M PACcTeHUMN
(MC — 6uomnorus).

HaGmronenune, mnpoBeaeHHE U OOBICHECHUE
pacIIMpeHus ra3oB, )KUAKOCTEN U TBEPABIX TEII.
OOpscHeHHne coxpaHeHUs: oOb€Mma TBEPHABIX TEJ, TEKYYECTH >XUIAKOCTH (B TOM YHCIE,
Pa3HULBI B TEKYYECTH 151 Pa3HBIX)KUJIKOCTEN ), JaBJICHHUS rasa.

[IpoBeieHHE ONBITOB, AEMOHCTPHUPYIOIIMX 3aBUCHUMOCTh JaBJICHUS BO3IyXa OT €ro o0béma
11 HAarpEeBaHUsSl WJIM OXJIAXKJEHHUS, U MX OOBSICHEHHE Ha OCHOBE AaTOMHO-MOJIEKYJISIPHOTO
y4eHMs. AHAJIU3 NPaKTUYECKUX CUTYalui, CBA3AaHHBIX CO CBOMCTBAMU ra3oB, >KMIAKOCTEHN
U TBEPABIX TEI

OIIBITOB  IIO Ha6JHO)IeHI/IIO TCIIJIOBOT'O
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TenioBbie mpoueccol
(21 9)

Temnieparypa. CBsi3b
TeMIepaTyphbl co
CKOPOCTBIO TEILUIOBOT'O
JIBUKCHUS YaCTHLL.
BayTpenHsst  sHeprus.
CriocoOsbl U3MEHEHUS
BHYTPCHHEU  DHEPIUU:
Terionepeaayda u
COBEpIICHHUE paboThI.
Bunel  Temionepenauu:
TEIJIONPOBOTHOCTD,
KOHBEKIUS, U3JIyUCHUE.
KonunuecTBo

TEIUIOTHI. Y JIeJIbHas
TETLUIOEMKOCTD
BEIECTBA.

TennooomeH u
TETJI0BOE

paBHOBECHE.
YpaBHEHUE

TETJIOBOTO OajiaHca.

[ L1aBieHue U
OTBEpJICBaHUE
KPUCTAITUYECKUX
BEILICCTB. VY nenbHas
TErjoTa MJ1aBJICHUS.
[TapooOpa3oBanue

128 KOHJICHCAITHSI.
HMcnapenne. Kuneunwue.
Y nenpHas TemJjIoTa
mapooOpa3oBaHUsI.
3aBUCUMOCTh
TeMIIEpaTypbl KUIICHUS OT

aTMOCc(hEpHOTO

OOGocHOBaHUE TIPABUII U3MEPEHUSI TEMIIEPATYPHI.

CpaBHEHUE pa3IUYHBIX CIOCOOOB M3MEPEHMS U IIKaJl TeMIIepaTyphl.

HaOnronenne M OOBSCHEHHE OIBITOB, JIEMOHCTPHUPYIOIIMX H3MEHEHUE BHYTPECHHEH
SHEPruu Tejia B pe3yiabTaTe TeIUIonepeiayd U padoThl BHEIITHUX CHJIL.

HaOmronenne W OOBSICHEHHE OIBITOB, OOCYXICHHE NPAKTHYECKUX CHUTyallHi,
TIEMOHCTPUPYIOIINX pa3InYHbIe BUABI TEILIONEPEIaun: TEIIONPOBOIHOCTh, KOHBEKIIHIO,
M3ITydeHUeE.

VccnenoBanue siBIeHUS TEIJIO0OOMEHA MPU CMEIIMBAHUHU XOJIOJTHOM U TOpSYEi BOJIBI.
Habuto1eHre ycTaHOBIIEHHUSI TEIJIOBOIO PAaBHOBECHS MEXK/1y FOpsideil U XOJI0JHOM BOJOM.
Onpenenenue (M3MEpPEHNE) KOJIMYECTBA TEILIOTHI, MOJIYYEHHOTO BOJOM MIPU TEINIOOOMEHE C
Harp€TbiM MCTAJUNIMYCCKUM HUJIMHAPOM.

Omnpenenenue (M3MEpPEHNUE) yIeIbHON TEINIOEMKOCTH BelIeCTBa. Pemenue 3a1a4d, CBA3aHHBIX
C BBIYMCJICHHEM KOJIMYECTBA TCIJIOTHI U TEIIIIOEMKOCTH npu TEIJIOOOMEHE.

AHanu3 CHUTyallMd TIPaKTUYECKOTO HCMOJIb30BaHUSI TEIJIOBBIX CBOWMCTB BEIIECTB U
MaTepHaJoB, Harpumep B LIeJISIX SHEProcOepeKEeHUsI: TETUTON3OJIS LU,
PHeprocOeperaronme Kpbli, TepPMOAKKyMYJISITOPHL U T. 1.

HaGroienre sIBIICHUI UCITapeHusT U KOHAeHcanuu. McciaenoBanue mporecca ucnapeHust
pa3sIUYHBIX KUAKOCTeH. OOBsICHEHUE SIBJICHUI HCIIApeHHUsI M KOHJIEHCAllMd Ha OCHOBE
ATOMHO-MOJIEKYJIIPHOTO YUYECHU.

HaOmnronenne 1 oObsICHEHHE MpoIecca KUIEHUs, B TOM YHCIIE 3aBUCUMOCTH TeMIEepaTypbl
KUIICHUA OT OaBJICHUA.

Ornpenenenue (M3MepeHUE) OTHOCHUTENIBHOM BIaXXHOCTH Bo3ayxa. HaOmronenuwe mporiecca
[UTABJICHUST KPUCTAJUTMYECKOTO BENIECTBA, HATIPUMED JIBA.

CpaBHEHHUE TIPOLIECCOB IUIABJIIEHHUSI KPUCTAJUIMYECKUX TeJI W pa3MsArdeHus IpHU
HarpeBaHUU aMOpP(HBIX TEJ.

Ornpenenenue (M3MEpeHHE) YACNbHOM TEIUIOTHI IUIaBieHUs Jbaa. OObSICHEHUE SIBICHHI
[JIABJICHUS U KPUCTAJUIU3AI[MU HA OCHOBE aTOMHO-MOJIEKYJIIPHOT'O YUEHHUS.

Perienue 3a1a4, CBA3aHHBIX C BBIYUCJICHUEM KOJIWYECTBA TEIUIO- ThI B IIpolieccax
TCIJIOTICPpCaAadU IIPpH IUIaBJICHUU U KPUCTAJIJIN3alluU, UCITAPpCHUHN U KOHACHCAIINU.
AHan3 chyauHﬁ OPAKTHYCCKOTO MPUMCHCHUA SIBJICHUH TIJIaBJICHUS U KpucTrajuim3anuu,
HaIlpuMep, MOJIy4eHHE CBEPXUYHUCTBIX MaTepHaAJIOB, COJIEBasi T'PeJIKa U JIp.

AHanu3 paOoThl U 00BsSICHEHUE MPUHIUNA ACHCTBUS TETJIOBOTO ABUTATEIIS.

BrIraucieHne KoJudecTBa TCTUJIOTHI, BBIACIIAOIICTOCA IMPU CrOpaHUU pa3JIMYHBIX BUIOB

TorutuBa, u KIIJI nBurarers.
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naBJIcHUsA.  Bia)XHOCTh
BO3IyXa.

DHeprus TOILIMBA.
YV nenbpHas TEIUIOTa
cropaHus.

[IpuHIUIIBI paboThl
TEIUIOBBIX  JIBUTATEJICH.
KT/, TEILIOBOIO
TIBUTATEIIS.

TermoBble ABUTATENN |
3alMTa  OKpY >KaAroUIen
Cpelbl.

3aKOH COXpaHEHUs U
[MpeBpaIeHus] SHEpTUuu B
MEXaHUYECKUX u
TETIJIOBBIX ITPOIIECcCax

OOCYyXJIeHHUE DKOJOTHYECKUX TIOCIEACTBUN WCIOJNBb30BAaHUS JBHUTATElICH BHYTPEHHETO
CropaHusl, TEIUIOBBIX U TUAPOICKTpOCcTaHIIUN (MC — BKOJIOTHS, XUMHS )

Pa3zgen 7. Duaekr

pUUYeCKHe U MAarHUTHBIE siBJIeHus (37 4)

DJleKTpUYecKue
3apsabl.
3apskeHHbIE Tej1a
U

B3anMMoO/JelicTBHE

(7 w)

150.¢

OnexTpuzanus ten. J[Ba
pona AIIEKTPUYECKUX
3apsiI0B.
BianMoencTBre
3apsHKEHHBIX Tell. 3aKOH
Kynona.
DJIEKTPUUECKOE MOJIE.

[ IpuHIUII
CYTIEPIIO3UITHU
DIIEKTPUIECKUX

[1OJIEH. Hocurenu
DIICKTPUIECKUX
3apsiI0B.
DJIeMEHTapHBIN
PIICKTPUYECKUN

3apsi.

Ctpoenue atoma.

HaOntoneHne U npoBe€HHE OIBITOB 10 3JIEKTPU3ALMUM TEJl MPU CONPUKOCHOBEHUU U
WHIYKLIUEH.

Habntonenne u oObsSICHEHHE B3aUMOJIEMCTBHUS OJHOMMEHHO U PA3HOMMEHHO 3apsiKEHHBIX
TEI.

OOBbsicHeHHEe NpUHIMIA AeHCTBUSA 3JIeKTpockona. OObICHEHUE SIBICHUN 3JIEKTpHU3aIUU
[IpU CONPUKOCHOBEHUH TE€J W HHIAYKLIMEH C HCHOJb30BAHMEM 3HAHUM O HOCHUTEISAX
DJICKTPUYECKHUX 3apPsI0B B BEIIIECTBE.

Pacnio3HaBaHue U OOBSICHEHHE SIBIICHUM 3JIEKTPU3alMH B I10- BCEAHEBHON JKU3HU.
HabGmtonenne u  OOBSCHEHHWE  OMBITOB, WUIIOCTPUPYIOUIMX  3aKOH COXpPaHEHUS
PIICKTPUYECKOTO 3apsAaa.

HaOmntoieHre onpITOB M0 MOJEIMPOBAHUIO CHUIIOBBIX JIMHHUI AJIEKTPUYECKOTO TOJIA.
MccrnenoBanue NEHMCTBUS DJIEKTPUYECKOrO MOJIST HA MPOBOJHUKHU U JUDJIEKTPUKHU
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[IpoBOonHUKMU u

IUDJIEKTPUKU. 3aKOH
COXpaHEHUs
DJIEKTPUYECKOTO
3apsiga
IlocToOsAHHBIN DIIEKTPpUUECKUI TOK. [HaOmro/ieHne pa3IuuHbIX BHJAOB JCHCTBHS SJEKTPUUECKOTO TOKAa M OOHApy»XEHHE STUX
IJIEKTPHYECKMHTOK  |YCIOBHs CYILIECTBOBAHUA [BUIOB JACHCTBUSA B IIOBCEIHEBHOM )KU3HH.
(20 u) DIIGKTPUYECKOTO  TOKa. (COOpKa M MCHBITAHUE DJICKTPUUYSCKOU MM MOCTOSTHHOTO TOKA.
M cToyHuku 3Mepenne cuiibl TOKa aMIEPMETPOM.
[MOCTOSITHHOT'O ToKa. [MI3MepeHre 3JIeKTpUYECKOTro HalpsDKEHUsT BOJbTMETpoM. llpoBenenue u oObsACHEHHE
/JlelicTBus ONBITOB, AEMOHCTPUPYIOLIUX 3aBUCUMOCTb JIEKTPUYECKOIO CONPOTUBICHUS IPOBOJHUKA
DIJIEKTPUYECKOIO TOKa |OT €ro JJINHBI, IUIOIIAIU ITIOIIEPEYHOT 0 CEYEHUS U MaTepHaia.
(TemioBOe, XuMuueckoe, [MccieroBanue  3aBUCMMOCTH  CWJIBI  TOKa, MPOTEKAIOIIEro  4Yepe3 pe3ucrop, OoT
MarHuTHOE). COIPOTUBIICHUS PE3UCTOPA U HAIIPSIKECHUS

DJIEeKTPUUECKU TOK B
PKUIKOCTSIX U ra3ax.

JJIEKTpUYECKasi IICIlb.
Cumna TOKA.
DIIEKTPUIECKOE
HaIpsDKEHUE.
ComnpoTuBIiieHHE
MMPOBOJIHUKA. Y IeIbHOE
COIPOTHUBIICHUE
BemniecTBa. 3akoH Oma
1T ydJacTka  IeMu.
ITocienoBarenrHOE

I3 napaiebHOe
COCTMHCHUE
[MPOBOJHUKOB.

Pabota ©  MOIIHOCTH
DIIEKTPUYECKOTO  TOKA.
3akon JDxoyns—JIeHua.
DJIEKTPOIPOBOIKA u
oTpeouTeIn

Ha pe3ucTope.
[IpoBepka npaBuia CIO0XKEHUSI HAOPSHKEHUU MPU MOCJIEI0BATEIIBHOM COEJIMHEHUU JIBYX
PE3UCTOPOB.

[IpoBepka mpaBuiia sl CWIbI TOKA MPH MapayIieIbHOM COEIUHEHUHU PE3UCTOPOB.

AHaIU3 CUTyalluid MOCJEIOBATEIFHOTO W MapajjieIbHOTO COSIMHEHUS IMPOBOJHUKOB B
JTOMaITHUX JIEKTPUUECKUX CETSIX.

Pemienue 3amau ¢ ucrnosib3oBaHueM 3akoHa Oma u GopMyJs1 pacué€ra 3IEKTPUUECKOTrO
COINPOTHUBIIEHUS MPU IMOCIEA0BATEIBHOM U MAPAIUIETLHOM COEIMHEHUH IPOBOJIHUKOB.
Onpenenenre pabOThI IEKTPUUECKOTO TOKA, MPOTEKAIOIIETo Yepe3 PEe3UcTop.
Onpenenenne MOLIHOCTH 3JIEKTPUUYECKOI0 TOKa, BBIAEISIEMOIHA pe3ncTope.
MccnenoBanue 3aBUCMMOCTH CHJIbI TOKa 4Yepe3 JaMIOYKY OT HAlpSHKEHUsl Ha HEw.
Onpenenenue K11/ narpeBarens.

VccnenoBanue mpeoOpa3oBaHUsl DSHEPTUU MPH MOABEME T'Py3adIEKTPOIBUTATEIEM.
OOBsiCHEHHE YCTpPOWCTBA W TIPUHIMIA JACHCTBHS JIOMAITHUX JJIEKTPOHATPEBATEIbHBIX
MpUOOPOB.

OObsicHEHHE TIPUYMH KOPOTKOTO 3aMbIKaHWSI W TPHUHIUNA JEUCTBUSA  TUIABKHX
IpeaoXpaHuTENIEH.

Pemienve 3amau c wcoodb3oBaHWeM 3akoHa JDxoyms—Jlenna.  HabGmronenwue

BO3HUKHOBCHMUS DJICKTPUICCKOI'O TOKA B ) KUJIKOCTHU
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PIICKTPUYECKOU dSHEPTUU
B OBITY.
KopoTkoe 3ambikanue

MaraurHblie
ABJICHUSA
(64)

IlocTOossTHHBIE  MarHHUTHL.
BzaumoelicTBue
NOCTOSIHHBIX  MarHuTOB.
MarauTHoe mnoJe.
MarauTHoe 110JI¢ 3eMJIU U
ero 3HA4YCHHUEC I >KU3HU
Ha 3emiie. OnepIT
Opcrena. MaruuTHOE
moJie AJIEKTPUUECKOTO
TOKA. [Ipumenenue
SJICKTPOMAarH1uTOB B
TEXHHUKE.

JleiicTBUe MarHUTHOI'Q
MOJIsi HAa MPOBOJHHUK C
TOKOM.
DJEKTPOABUTATEIb
OCTOSTHHOI'O
l1crionp30BaHme
SJIEKTPOJIBUTaTENen B
TEXHUYECKUX YCTPONCTBAX
1 HA TPaHCIIOPTE

TOKa.

lccienoBaHne MarHUTHOTO B3aUMOJCHCTBUS ITOCTOSIHHBIX MATHUTOB.

3ydyeHne MarHMTHOTO TIOJIs IIOCTOSIHHBIX MAarHUTOB IPU HMX OOBEAMHEHUH U
pa3aeiICHUN.

[IpoBeneHNE OMBITOB IO BU3YAJIM3allUU I10JI ITOCTOSIHHBIX MATHUTOB.
3yuenue SIBJICHUSI HAaMarHU4MBaHUS BELIECTBA. HccnenoBanue
PJIEKTPUYECKOTO TOKAa Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHne ONBITOB, AEMOHCTPUPYIOMIUX 3aBUCUMOCTh CHJIbI B3aMMOJECUCTBUS KAaTYIIKH C
TOKOM Y MarHuTa OT CHJIbI M Ha- IIpaBJICHUs TOKA B KaTYyIIIKE.

AHanu3 CcuUTyalluii IpaKTUYECKOTO IIPUMEHEHHUs JJIEKTPOMAarHuToB (B OBITOBBIX
TEXHUYECKHUX yCTPOUCTBAX, IPOMBIIIJIEHHOCTH, METULIUHE).

3yyeHne neicTBUsS MarHUTHOIO IIOJISL HA NPOBOJHHUK C TOKOM. M3yueHue nencTBUs
DJIEKTPOABUTATEIIA.

MN3mepenne KIIJ[ siaekTpoaBurarenbHO yCTaHOBKH. Pacno3HaBaHne M aHAIM3
pa3IMUHBIX MPUMEHEHUH 3JIeKTpoABUTaTeseH (TpaHCIIOPT, OBITOBBIE YCTPOMCTBA U JIp.)

NENCTBUA

JIEKTPOMArHUTHasA
WHIYKIMS

(419

OMbBITEI ®dapajes.
SIBIIEHUE ANEKTPOMArHUTHON
uHykuuu. [Ipasuio Jlenna.
DJIEKTPOreHEePaTop.
CriocoObl MoTy4eHUst
DIJIEKTPUYECKONW SHEPTUH.
DJIEKTPOCTAHLIMY Ha
BO300HOBJISIEMBIX
HCTOYHHUKAX YHEPIrUU

OIIBITEI 110 HUCCJICJOBAHUIO SIBJICHUSA JJICKTpOMar HUTHOM UHAYKIHWU: UCCIICAOBAHUC
M3MECHCHUIN 3HAUCHUS U HarpaBJICHHUA HHAYKIHOHHOI'O TOKA

PezepBHoe Bpems (3 4)
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Tena NpU HEPaBHOMEPHOM
JIBHOKCHUM.

Y CKOpEeHHeE.
PaBHOyCKOpEHHOE
MPSIMOJIMHEWUHOE
BIDKEHUE. CBoOOIHOE
[ajcHue.

OnmnprTsl ['anuies.
PaBHOMEpHOE NBUKEHUE
o okpyxHocTHu. [lepron
1 yacTOTa OOpaIeHus.
JIuHeliHast w  yrjoBas
CKOPOCTH.
LleHTpOoCcTpEMUTEIIBHOE

10 kuaacc (68 v)
Temaruueckuii 010Kk, | OCHOBHOe co/iep:KaHue OcHOBHBIE BH/IbI AeSITEJIbHOCTH yYaluxcsi (Ha YpoBHE Y4eOHbIX JeHCTBHIl)
TemMa
Pa3nen 8. Mexannueckue siiaeHus (40 4)
MexaHu4ecKoe MexaHu4yeckoe AHaJIM3 U 00CYXKJICHUE PA3IUYHBIX MPUMEPOB MEXAHUUYECKOTO JIBUKCHUSI.
JIBHIKEHH e JIBHOKCHUE. OOcCy>XaeHHe TpaHUIl MPUMEHUMOCTH MOJICIIH «MaTepHaJIbHAS TOUKAY.
H CIIOCO0ObI €ro MarepuajibHasi TOYKa. Onucanue MEXaHWYECKOrO JBHMOKSHHS pPa3IuYHBIMUA crnocobaMu (ypaBHEHHE, TaOJuIIa,
ONMUCAHUA Cucrema orcuérajrpaduk). AHAIIN3 >KU3HCHHBIX CHTYaIlMHd, B KOTOPBIX IPOSIBISCTCS OTHOCUTECIBHOCTH
(10 u) OTHOCHUTEIBHOCTD MEXaHHUYECKOTO JIBUYKCHUS.
MEXaHUYECKOTO HaGmroneHne MEeXaHW4YeCKOTO JABHIKCHHUS TeJla OTHOCHUTEIBHO Pa3HBIX TEJl OTCUETA.
JTBMYKCHUSI. CpaBHeHHE TIyTE€H U TPACKTOPUN NBMIKEHUSI OJHOT'O M TOT'O K€ TeJla OTHOCUTEIIFHO Pa3HbIX
PaBHOMEpHOE Ten orcuéra. AHanmu3 Tekcra [amuness 00 OTHOCHUTEIBHOCTH JBMXKCHHS, BBIMOJHEHHUE
MPSIMOJTMHEMHOE 3aJaHUM 110 TEKCTY (CMBICIIOBOE YTCHHE).
JIBHYKCHUE. Onpenenenue cpeaHEM CKOPOCTH CKOJBXEHHST OpycKa WM JBHKCHHUS IIapuKa I10
HepaBnomepHoe HAKJIOHHOM TJIOCKOCTH.
MPSIMOJIMHENHOE AHaln3 U 00CYXKJIEHHUE CITIOCOOOB MPUOIMKEHHOTO OMPEIEIICHNUSI MTHOBEHHON CKOPOCTH.
nerkeHue. Cpeansis  uOnpenieieHne CKOPOCTH PAaBHOMEPHOTO JABHMKEHHs (IIapyka B SKUAKOCTH, MOJEIH
MIHOBEHHast CKOPOCTBPRICKTPUUECKOTO aBTOMOOMIIS U T. 1I.).

Onpenenenue mMyTH, MPONHJIEHHOIO 3a JaHHBIA MPOMEXKYTOK BPEMEHHU, U CKOPOCTH TeJa 10
rpauKy 3aBUCUMOCTH ITyTH PaBHOMEPHOT'O JIBMKEHHUSI OT BPEMEHH.

OOcyXIeHre BO3MOXHBIX MPUHIUMIIOB JEHCTBUS MPUOOPOB, H3MEPSIOIIUX CKOPOCTh
(cIUIOMETPOB).

BrrancieHrue myTH U CKOPOCTH IIPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JBH)KEHUM TEJIa.
Ornpenenenue NpolIEHHOTO MyTH U YCKOPEHUS JBMKEHUS Teja MO rpaduKy 3aBUCHUMOCTHU
CKOPOCTH PaBHOYCKOPEHHOTO MPSIMOJIMHEMHOTO JBM>KEHHUSI T€Jla OT BPEMEHU.

Onpenenenue yCKOPEHHS Tejla IpU PABHOYCKOPEHHOM JIBM)KEHUM II0 HAaKJIIOHHOU
MJI0CKOCTU. M3MepeHre neprojia v 4acTOThl 0OpallieHus Teja Mo OKPY>KHOCTH.
Onpezenenrie CKOPOCTH PaBHOMEPHOI'O JBUYKEHUSI TEJIATO OKPYKHOCTH.

Pemenue 3a1au Ha oOINpeaeeHHE KHMHEMATHUYECKUX XapaKTEPUCTHUK MEXAaHMYECKOIOo
NIBUKEHUS PA3JINYHBIX BUJIOB.

PacrniosHaBaHue M NMpUOIMHKEHHOE ONUCAHUE PA3IMYHBIX BUOB MEXAHUYECKOI'O JIBM)KCHUS
B IIPUPOJIC U TEXHHUKE (Ha MpUMEpax CBOOOIHO MAaJAlOLINX TeJ, JBMXKEHHS >KUBOTHBIX,

YCKOpEeHHE

HEOCCHBIX TEJ, TPAHCIOPTHBIX CPEJICTB U JP.)
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B3anmoaelicTBue e
(20 u)

[IepBriii 3ak0oH HproTOHA.
Btopoii 3akoH HeroToHa.
Tperunit 3akon HeroToHa.
[TpuHIMII cynepno3uuuu
CHIJL.

Cuna ynpyroctu. 3aKoH

I'yka. Cuna TpeHuUs:
cuia TpEeHUS
CKOJIB)KCHUS, cuia
TPEHHUSI TIOKOSI, JApYyTHue
BUIbI TPSHHUSL.

Cuna TSKECTH M 3aKOH
BCEMHUPHOTO TATOTCHHUSI.
YckopeHue CBOOOIHOTO
MaJICHUSI. JBmxenue
m1aneT Bokpyr CosHIa.
[lepBas KOCMHUYecKast
ckopocTb. HeBecoMocTh
151 Meperpy3KH.
PaBHOBeCHEe
MaTepHUaIbHOU
AOCOJIIOTHO
TEJIO.
TBEPAOTO

TOYKH.
TBEPIOE
PaBHOBecue
Tea c
3aKpEIIEHHOMN OCBIO
BpanIcHUs. MowmenT
cuJsibl. LleHTp TsxecTr

Habmonenne u oOCYy>XIE€HUE ONBITOB C JBMIKSHHUEM Teja IPH YMCHBIICHUU BIUSTHUS
NPYTUX TEJ, NPENSITCTBYIOIMNX ABUKECHUIO.

AHanu3 Tekcta ['anuiesi ¢ onmMcaHueM MBICJICHHOT'O SKCIIEPUMEHTa, 0OOCHOBBIBAIOIIETO
3aKOH MHEPIIMH; BHIMIOJHEHHUE 3aJITAHUU 10 TEKCTY (CMBICJIOBOE UTCHHE).
OOcyXIeHNE BO3MOXKHOCTH BBHITIOJTHCHHUS 3aKOHAa WHEPLUHH B  Pa3IMYHBIX
oTcuéTa.

HabGmoneane u OOCYXJACHUE MEXaHHUYCCKUX SBJICHHH, IPOUCXOAAININX B CHCTEME
orcu€ra «Tenexka» npu €€ PaBHOMEPHOM M YCKOPEHHOM JBUKEHUHU OTHOCHUTEIBHO
kabuHeTa QU3UKU.

JleficTBUSI C BEKTOpaMM CWJI: BBINIOJIHEHUE 3aJaHUM MO CIO0XEHUIO W BBIYUTAHUIO
BEKTOPOB.

HabmronqeHrne W/uim MPpOBEACHUE OIBITOB, JEMOHCTPHUPYIOIIUX 3aBUCUMOCTh YCKOPEHUS
TeJia OT NPUJII0KEHHOW K HEMY CHJIBI U MACChI TeJa.

AnHanu3 U 0ObsICHEHHE SBJICHUN C MCMOJIb30BAaHWEM BTOPOTro3akoHa HeroToHa.

Pemrenue 3agau ¢ MCNOAB30BAaHUEM BTOpPOro 3akoHa HbpOTOHauW mpaBuiia CIIOKEHUS CHUIIL.
OmnpenenieHue )KECTKOCTHU NMPYKUHBI.

AHanu3 CUTyalui, B KOTOPBIX HAOMI0AA0TCS YIpyrue aeopmaiuu, U ux 0ObsICHEHHUE C
HCII0JIb30BaHMEM 3akoHa ['yka. Pemenue 3agay ¢ ucnosib3oBaHuem 3akoHa ['yka.

M ccnenoBaHue 3aBUCMMOCTH CUJIbI TPEHUSI CKOJIbYKEHUS

OT CHJIBI HOPMAJILHOTO JIaBieHus1. OOCYyKIeHUE PE3yIbTaTOB UCCIICIOBAHUS.

Onpenenenue kodpduiineHTa TpeHUsl CKOJIbKEeHUs. I3MepeHne CUuibl TPeHUsI MOKOSI.
Pemrenre 3amad ¢ UConab30BaHUEM (DOPMYJIBI TSI CHIIBI TPEHUS CKOJIbKEHUSI.

AHaIU3 IBKEHUS TEJI TOJIBKO IO JIEHCTBUEM CHIIBI TSIXKECTH — CBOOOJHOIO ITaJICHUS.
OOBsiCHEHHE HE3aBUCUMOCTH YCKOPEHHUSI CBOOOIHOTO MaJCHUS OT MACCHI TeJia.

O11eHKa BEJIMYUHBI CHJTBI TSTOTEHUSI, JSHUCTBYIOMICH MEXIy ABYMs TeJlaMHu (JJIs1 pa3HBIX
Macc).

AHanmi3 IBWKEHUS] HEOSCHBIX TEJ MO/ IEHCTBUEM CHUJIBI TATOTEHHS (C UCIIOJIH30BAHUEM
TOTIOJTHUTEIIbHBIX HICTOYHUKOB UH(GOPMAIIUH).

CUCTEMAxX
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Pemenne 3a1a4y ¢ MCHOJB30BAaHUEM 3aKOHAa BCEMHUPHOTO TATOTCHHS M (OPMYJIBI IS
pacuéra CUJIbI TSKECTH.

AHanu3 OPUITMHAJIbHOIO TEKCTAa, ONHCHIBAIOIIETO IIPOSIBJICHUS 3aKOHA BCEMHPHOTO
TSITOTEHUSI; BBIIOJIHEHUE 3aJaHUH 110 TEKCTY (CMBICIIOBOE YTEHUE).

Habmntonenne u 00CyKJI€HHE OINBITOB IO U3MEHEHHIO Beca TeJalpHu YCKOPEHHOM
JIBUYKEHUH.

AHanu3 ycJIOBUH BO3HMKHOBEHHUSI HEBECOMOCTH U IIepe- IPY3KHU.

Pemienne 3a1au Ha OIpezesIeHre Beca Tejla B pa3IMYHbIX YCIOBUSX.

AHanu3 cui, IeHCTBYIONIUX Ha TEJIOo, IToKosiieecs: Ha ontope. OnpeiesieHne HeHTpa
TSKECTH Pa3JIMYHbIX TeJl

3aKoHbI
coxpanenus (10 u)

Nmitynbsc Tea.
3MeHeHne umirynsca.
MMnynbe cuiibl. 3aKOH
COXpaHEHUsI UMITYJIbCa.
PeakTuBHOE NBHKEHUE.
MexaHuueckas paboTa

W MOIIHOCTH. Pabota
CHII TSIKECTH,
YIIPYT'OCTH, TPEHUSI.
CBsi3p  PHepruu U
paboTHI.
[loTeHmaasHas
PDHEPIrUs Tena,
OJHSTOTO HaJ
MOBEPXHOCTHIO  3EMIJIM.
I loTeHinaabHas
SHEPTUS coKaTon
MPY>KHAHBI.

Kunetnueckass »Heprus.
TeopemMa O KHHETHYECKOH
PHEPTUM.

3aKOH COXpaHEHMUS]
MEXaHUYECKON YHEPTrUU

Habmonenne u oOCYy>KIeHUE ONBITOB, JCMOHCTPUPYIOIIHX Tepeaadyy UMITyIbca TPH
B3aMMOJICHCTBUM TEJI, 3aKOH COXPAaHEHUs HMITyJibca HOpU aOCOJIOTHO YIPYyroM U
HEYIIPYTOM B3aUMOJICHCTBUH TEI.

AHaJIM3 CUTyalud B OKpPYXXAIOLIEW JKHW3HU C MCIOJB30BAHUEM 3aKOHA COXpPaHEHUs
UMITYJIBCA.

PacriosHaBaHue SBJIEHUS PEAKTUBHOTO [BMKEHHS B mpupojae U Texnuke (MC —
Ouoorust).

[IpumeneHnne 3aKkoHa COXpaHEHUSI UMITyJIbca JJIsl pacdyéTa pe3yabTaTOB B3aUMOJICUCTBUS
Ten (Ha MpUMepax HEyIpyroro B3auMOJIEHCTBUS, YIIPYTOro EHTPAIbHOTO B3aUMOIENCTBUS
JIBYX OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX HEMMOABUKHO).

Pemenue 3a/1a4 ¢ MCMOIb30BAaHUEM 3aKOHA COXPAaHEHUSI UMITYJIbCA.
Omnpenenenve paldOTHl CWIBI YOPYroCTH TIpU TIOABEME Tpys3a C
HETIOABM>KHOTO U MOJIBUYKHOTO OJIOKOB.

3MepeHre MOIIIHOCTH.

3mepeHune oTeHIHaIbHON YHEPTUH YIPYTO 1e(OPMUPOBAHHOM TIPY>KUHEL.

M3MmepeHne KUHEeTUYECKOW SHEPTUH TeJla Mo JJIWHE TOPMO3HOIO ITyTH.

OKCNEPUMEHTAILHOE CPAaBHEHUE M3MEHEHUSI TMMOTECHIUAIbHOW U KMHETUYECKOU SHEepruu
Tesa MpU JABUKEHUU MO HAKIIOHHOW IIJIOCKOCTH.

DKCTIEpUMEHTaIbHAsE TIPOBEPKA 3aKOHA COXPAHEHUS] MEXAaHWYECKOW DHEPruu TIpHU
CBOOOHOM TIaJICHUM.

[IpuMeHeHne 3aKkOHa COXPAaHEHUsI MEXaHUYECKOM YHEPTUH U1 pacy€Ta NMOTEeHIUAIBHONU
1 KHWHETUYECKON 3HEprui tesna. PerieHue 3ana4 ¢ HCHOJIb30BAHUEM 3aKOHA COXPAHEHUS
MEXaHUYECKON DHEPTUU

HUCIIOJIb30BAHHUEM
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Paznen 9. Mexanuyeckune Kojie0anust u BoJHbI (15 1)

Mexanuuyeckue KonebarenbHoe Habnronenne konebaHuW Mo ACHCTBUEM CHJI TSKECTU U YIPY- TOCTH U OOHaApy’>KEeHHE
K0J1e0aHus nBrkeHue.  OCHOBHBIE [OJJOOHBIX KOJICOAHUM B OKPY KAIOIIEM MHPE.
(7 v) XapaKTEPUCTUKHU Ananmu3 kojebaHuii Tpy3a Ha HUTU U Ha TpykuHe. OnpenesieHne 4acToThl KojiebaHui
KOJICOaHUIA: IIEPUO, MATEeMATUYECKOTO U MPYKUHHOTO MasiTHUKOB.
yacToTa, amiuiaTyna. [HaGmronenue u oObsicHeHHE sIBJICHUS pe3oHaHca. VccienoBanne 3aBUCUMOCTH TIEpUOJia
MaTtemaTuuecKui U [KoJeOaHUH ITOJIBEIIEHHOTO K HUTH I'py3a OT JJIMHBI HUTH.
MPY>KUHHBIA MasTHUKU. [[[poBepka HE3aBUCUMOCTHU IIepHOa KOJIEOaHU Ipy3a, MOJABEIIEHHOTO K JICHTE, OT
[IpeBpamenrue >HEPruu Macchl Ipys3a.
npu kosie0aTenbHOM [HabGmroneHue M OOCYXIACHUE ONBITOB, JEMOHCTPUPYIOIIMX 3aBUCHMOCTH IEpHUOJA
TBIDKCHHU. KOJIe0aHUN TIPYKHHHOTO MAasTHHKAOT MAacChl Tpy3a U KECTKOCTH MPY>KUHBL.
3aryxaroniue [IprMeHeHne MaTeMaTUYECKOro U NPYKUHHOI'O MasiTHUKOB
KoJIeOaHUsI. B KaU€CTBE MOJICIICH JJIsI ONHUCAaHUsI KOJIeOaHU B OKPY>KarOIIeM MHUpE.
BriHy X 1eHHbIE Perienue 3a1ad, CBsA3aHHBIX C BBIYMCIEHHEM HJIM OLIEHKOM 4acTOThI (IIepuoja)
kosiebanus. PesonaHc Kosje0aHu
Mexannueckue CsolicTBa OOHapy>KeHHE 1 aHAJIU3 BOJIHOBBIX SIBJIEHUH B OKPYKAIOIEM MHUPE.
BOJIHBI. 3BYK MEXaHUYECKUX BOJH. HaOmroieHne pacrpoCTpaHeHHUs] MPOJOJIBHBIX M TONEPEYHBIX BOJH (HA MOJENH) H
(8 u) J{51MHA BOJIHBI. 0OHapyKE€HHE aHAJIOTUYHBIX BUOB BOJH B MPUPOJE (3BYK, BOASHBIE BOJIHBI).
MexaHH4eCKHEe BOJTHBI BrrancieHne IIUHBI BOJIHBI U CKOPOCTH PACIIPOCTPAHEHUS 3ByKOBBIX BOJIH.
B TBEPAOM TeJle, DKCIEPUMEHTAIBHOE OIpeJIeIICHNE IPAHUL] YACTOTHI CIBIIIMMBIX 3BYKOBBIX KOJIEOaHUH.
ceiicMmuueckre BOJIHBI.  [HaOmoneHne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YacTOTHI (B TOM YHCIIE C HCIOJIb30BAHHEM
3BYyK. ' pOMKOCTB 3ByKa |My3bIKaJIbHBIX HHCTPYMEHTOB).
1 BBICOTA TOHA. HaOmroieHre u 0ObsICHEHHE SIBJICHUS aKyCTHYECKOT'O0 PE30HaHca.
OTpakeHHe 3ByKa. AHaAJIM3 OPUTHMHAIBHOTO TEKCTa, MOCBIIIEHHOIO UCIIOJIB30BAHUIO 3BYKa (WJIM YJIbTpa3ByKa)
Nudpa3Byk u B TEXHHKE (IXOJIOKAIIUS, YIBTPA3BYK B MEAUIIMHE W Jp.); BBINOJHEHHUE 3aJlaHUH IO TEKCTY
YJIBTPa3BYK (CcMBICIIOBOE UTEHUE)
Paznen 10. DiiekTpOMArHUTHOE TOJI€ W JIEKTPOMATHUTHBIE BOJIHBI (8 )
DJIeKTPOMarHuTHoe |[DiieKTpoMarHuTHoe nose.[locTtpoenne paccyk/ieHui, 000CHOBBIBAIOIINX B3aUMOCBSI3b AJIEKTPUUECKOTO U
nose DJIEeKTpOMarHUTHHIE MarHUTHOTO TIOJICH.
BOJIHBI.
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IMoBTOpHTEILHO-0000 AT MOAYJIb (5 1)

CucremaTu3anus U
0000111eHNE
MPEIMETHOTO
COJICp>)KaHUSI U OIBITA
IIesITeIILHOCTH,
MMPUOOPETEHHOTO  TIPH
M3y4YCHUH BCEro
Kypca pu3nKu

O060011IEHNE
COJICpIKaHUs KaXKIOT0 U3
OCHOBHBIX pasesosn

Kypca bu3uKu:
MEXaHUYECKUE,
TEIUIOBBIE,
3J€KTPOMarHUTHBIE.
Hayunb1ii METON
[MO3HAHUS u ero
peanuzarus B
pu3mueckux
HCCJIETOBAHUSIX.

Cesi3p  Qu3MKH U
COBPEMEHHBIX
TEXHOJIOTUH B 00sacTu
rnepenavyu
WHpOpMaInu,
DHEpPreTHUKE,

BeimonHeHne  yuyeOHBIX — 3aJaHuii, TpeOYIOIUX  JEMOHCTPAIMA  KOMIICTEHTHOCTEH,
XapaKTEPU3YIOLINX €CTECTBEHHO-HAYYHYIO I'PaMOTHOCTb:

- TIPUMEHEHHUS MOJYYCHHBIX 3HAHUW 11 HAyYHOTO OOBSICHEHHS (U3WUCCKHUX SIBIICHUN B
OKpYKarIel MPUPOJIe U MOBCCTHEBHOW JKU3HU, 4 TAKKE BBISIBIICHUS (DU3MYECKUX OCHOB
psiJla COBPEMEHHBIX TEXHOJIOTHUH;

-IPUMEHEHHUSI OCBOCHHBIX JKCIEPHUMEHTAJIbHBIX YMEHUM ISl UCCIEAOBAaHUS (PU3HMUECKUX
SIBJICHUH, B TOM YHCJI€ AJIs1 MPOBEPKHU I'MIIOTE3 U BBISIBJICHUSI 3aKOHOMEPHOCTEH.

Penrenue pacu€THBIX 33724, B TOM YHCJIE IPEANOJIararoluXx UCII0JIb30BaHuEe (GHU3UISCKON
MOJIEJI U1 OCHOBAHHBIX Ha COAEPKAaHUH Pa3JIMUHBIX Pa3/1eyIOB Kypca (PU3uKH.
BeirionHeHre U 3amuTa IpyNnoBbIX WIM HUHAWBUAYAJIBHBIX HPOEKTOB, CBSI3aHHBIX C
cozepkaHueM Kypca Qu3uku

TPAHCIIOPTEC
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11 kaacc (68 )

Temaruueckuii 010k, | OCHOBHOe copep:KaHUe OcHOBHBIE BU/IbI AeSTEJIbHOCTH yYaluXxcs (HA YpoBHE Y4eOHbIX AeicTBHIl)
TeMa
Paznen 11. CBeroBble siBiaeHus (26 1)
3aKoHbI Hcrounuku cBera. [HabGmromeHue onbITOB, AEMOHCTPUPYIONIUX SIBJICHUE NPSIMOJIMHEHHOTO pacCIpOCTPaHCHUS
pacnpocTpaHeHust JlydyeBasi Mozesb cBeTa. |cBeTa (BOBHMKHOBEHHE TEHU M MOJYTEHHM), U UX HHTEPHpETalUs C HUCHOJIb30BAHUEM
CBeTa [IpsimonuHeitHOE [OHSITUS CBETOBOI'O JIy4a.
(6 1) pacripoctpanenue cBeta. |[OOBSICHEHUE U MOASITUPOBAHUE COJTHEUYHOTO M JIYHHOTO 3aTMEHU.

Comaila wu
OTtpaxxenue
IInockoe
3akoH

3aTMeHUs
JIyHBI.
CBCTA.
3epKajo.
OTpaKECHUS CBETA.
[Ipenomienue cBera.
3aKOH  MPEeIOMIICHUS
CBETA.
[TommHoe
OTpakeHUE
lcrionms30Banue
BHYTPEHHETO  OTPaKEHMUs]
B OIITUYCCKHUX CBETOBOOAX

BHYTpPEHHEE
CBETA.

VccnenoBanue 3aBUCUMOCTH yTjla OTPaKEHUSI CBETOBOTO Jiy4a OT yrJjia MaJeHHUS.
M3yuyeHue cCBOMCTB HM300pa’keHUsI B IUIOCKOM 3epkasie. HabGnroneHue u oObsiCHEHUE
OIBITOB MO MOJIYYSHUIO U300paKEHUN B BOTHYTOM U BBIMYKJIOM 3epkanax. Habmonenue u
00BSICHCHHE OITBITOB IO MPEJIOMJICHHUIO CBETAa Ha T'PaHMIC Pa3IUYHBIX CpEl, B TOM YHCIIC
ONBITOB C TIOJHBIM BHYTPEHHUM OTpakeHueM. McciaemoBaHue 3aBUCHUMOCTH — yria
MPEJIOMJICHUS OT yrila MaJeHUsI CBETOBOIO JIydya Ha TPAHUIIE «BO3IyX—CTEKJIIO.
Pacrnio3HaBaHue SBICHUM OTpPaXEHUSI M MPEIOMIICHUS CBETa B IOBCEJIHEBHOW KW3HH.
AHaJTN3 U OOBSICHEHHUE SIBJICHUSI ONITHYECKOTO MUpPaKa.

Pemenue 3asau ¢ MCMOJIB30BAHUEM 3aKOHOB OTPAXKEHUS M MPEJTOMIICHUS CBETa

JInH3bI M onmTHYecKHe
npuoopbI
(64)

JIuH3a, X0n Jy4yel B
nmuH3e.  OnTuueckast
cUcTeMa.

Onrtnueckne

MpUOOPHI:
¢oToanmapar,
MHUKPOCKOIT

1 Teneckon. l'nas Kkak
onTHYecKas cUcTeMa.
bin3zopykocTh u

[Tosryduenre M300pa’keHU C TMOMOIIBI0 COOMpArOIIeH U pacCeuBarONIeH JIMH3.
Onpenenenue GOKYCHOTO PACCTOSHHUS U ONTUYECKOW CHUIIBICOOMpArONIe JTUH3HI.

AHamM3 yCTpOWCTBA Y TIPUHIIMNA JEWCTBUS HEKOTOPBHIX ONTHYECKUX TMPUOOPOB:
(oToannapara, MUKpOCKOMNA, TEJIECKOIIa

(MC — 6uonorus, aCTpOHOMHS ).

AHanu3 sIBJICHUU OJU30PYKOCTH U TaTbHO30PKOCTH, MPUHIIHUIIA AecTBUS 04KOB (MC —
OGuosorus)

JaJIbHO30PKOCTh
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Pa3noxenue Pasnoxxenne Genoro cBeta|HaOmroaeHHe 10 pa3iIoKEHUIO Oeloro cBera B criekTp. HaOmrojenne m oObsICHEHHE
O0eqoro cBera B (B conekrp. ONObITH  |ONBITOB IO MOJIYYEHHUIO OEJIOroCBETa MPHU CIOKEHUU CBETAa Pa3HBIX I[BETOB.
CIIEKTP Herorona. Cnoxenne |[IpoBeneHne u OOBSICHEHHE OIBITOB IO BOCIPUITHIO IBETA MPEAMETOB IPU HX
(3a) CHEKTPaJIbHBIX I[BETOB. |HAOIIOJICHUHU Yepe3 LIBETOBbIC (DHIIbTPHI (LIBETHBIE OUKH)

Jlucrniepcus ceera

Paznen 12. KpanroBbie siBjaeHust (32 4)

Ucnyckanue Onbitel  Peszepdopna u1OOGcyxkaeHue 1enu onbiToB Pesepdopaa no uccienoBaHui0 aTOMOB, BBIJIBHKEHHUE THUIIOTE3
U TOIJIONIeHUWe CBeTa [[UIaHETapHas MOJIEJTHO BO3MOJKHBIX PE3yJIbTaTax OIBITOB B 3aBUCHUMOCTH OT MPEAIONaraéMoro CTPOCHUSA
aToOMOM aToma. aTOMOB, GOPMYJIMPOBAHUE BHIBOJOB U3 PE3YyJIbTATOB OMBITOB.
(49 Mognens aroma  bopalO6cyxaeHne NpoTUBOPEYUH IIJIaHETAPHON MOJIENIN aTtoMa

Hcnyckanue AU OCHOBaHWH ISl TUTIOTE3bI bopa 0 cTallMOHApHBIX OPOUTAX AIIEKTPOHOB.

[OIJIOIEHUE cBeTaHabmro/1eHne CIUTONIHBIX U TUHENYaThIX CIEKTPOB U3JIyYSHUS PAa3JINYHBIX BEIISCTB.

aTOMOM. KBanTb1(O0BsICHEHHE TUHEHYATHIX CIIEKTPOB U3ITy4YCHUSI

JInHeluaTeie CIIEKTPHI
Crtpoenune atoMHOro |PajinoakTUBHOCTb. OO6cyxaeHre BO3MOXKHBIX TUIIOTE3 O MOJEISX CTpoeHus siapa. OmpeneneHue cocraBa
sipa Anbpa-, Oera- HSIAEp 110 3aITaHHBIM MacCOBBIM U 3apsiJIOBBIM YHCJIaM U TI0 MOJIOKEHHUIO B TIEPUOIUUECKOM
(6 4) ramMMa-u3J1y4eHUs. cucteme s11eMeHTOB (MC — xumust).

Crtpoenue aTOMHOTOAHAIN3 U3MEHEHHUSI COCTaBa sijpa M €ro IMOJOXEHUS B MEePUOJUYECCKON CHUCTEME MHpU

sapa. HykinoHnas mopnenb
aTOMHOrO sapa. M3oromnsl.
PanuoakTuBHbIE
[IpEBpAILCHUS.
rojypacrajia.
JleicTBus
paJIuOaKTUBHBIX
U3JIy4CHUU Ha >KUBBIC
OpraHU3MBbI

ITepuon

a-paguoakTuBHOCTH (MC — xumusi).

lccineqoBaHue TPEKOB a-4acTHUIl MO FOTOBBIM (portorpadusam. OOHapyKeHHE U U3MEpPEHUE
pagualoOHHOro (hoHa ¢ MOMOIIBIO JO3UMETPA, OIIEHKA €r0 MHTEHCUBHOCTH.

AHa3 OMOJIOTHYECKUX M3MEHEHUM, MPOUCXOISIINX MO ASUCTBUEM pPaJHOaKTHBHBIX
n3nyuennit (MC — Owuonorust). crionb3oBaHue paglOaKTUBHBIX U3JIYUYCHUU B MEIUITMHE
(MC — 6uonorwus)

SlnepHble peakuuu
(7 9)

Pemienue 3a/1a4 ¢ MCIIOJIb30BaHUEM 3aKOHOB COXPaHEHHSI MAaCCOBBIX U 3apsiJIOBBIX UHCEN
Ha OIpEIENICHUE PE3yJbTaTOB SIACPHBIX  PEAaKLUMI; aHaJIW3  BO3MOXHOCTH  WJIH
HEBO3MOKHOCTH SIIEPHON PEaKIUU.

O1ieHKa SHEPIUM CBS3M SJEp C MUCHOJIb30BaHHEM (OpMYyJIbl DHHIITEHHA.

OOcy>eHne NepCcreKTUB UCIIOIb30BaHUs YIIPABIISIEMOr0 TEPMOSIIEPHOIO CUHTE3A.
OO6cyxaeHue NPEeUMYIIeCTB M OKOJOTHYECKUX TMPoOJieM, CBSI3aHHBIX C SIJIEPHOM

S nepHbie peaknuu.
3aKOHBI COXpAaHEHUS
3aps,IOBOTO u
MacCOBOT'O 4UCel.
DHeprus CBSI3U
aToMHBIX sigep. CBs3b

Maccbl W DHEpPIUH.

sHepreTukor (MC — 3KoJ10oTHS)
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Peaknmuu cuHTE3a U
JeJICHUs s1Aep.

M cTrounuku DHEPruu
CoJHIIa 1 3BE3.
SlnepHast sDHEpreTuKa

IMoBTOpHTEILHO-0000 AT MOay.b (10 1)

Cucrematuzanus nOO6oOmenue conaepxanus BeimonHenne y4eOHBIX — 3aJaHuld, TpeOyIomMX JIEMOHCTPAllMM  KOMIIETEHTHOCTEH,
0000mIeHNe KaXXJIOTO M3 OCHOBHBIXXapaKTEPU3YIOIINX €CTECTBEHHO-HAYUYHYIO I'PAMOTHOCTD:
MPEAMETHOTO pa3nenoB Kypca (U3MKH|- MPUMEHEHUS MOJIYYCHHBIX 3HAHUN NJI1 HAy4YHOTO OOBSICHEHMS (PU3MYECKHUX SIBICHUU B
CoepKaHUs MEXaHUYECKHUE, TEII0BbIE| OKPY KAIOIIEH MPUPOIE M MOBCEIHEBHOM >KM3HM, a TaK)K€ BBISIBICHUS (U3UYECKHX OCHOB
151 OITBITA [3JIECKTPOMArHUTHBIC, psilla COBPEMEHHBIX TEXHOJIOTH;
1esITeIbHOCTH, KBaHTOBBIC SIBJICHUSI. - IPUMEHEHHS] OCBOCHHBIX JKCIEPHUMEHTAJIBHBIX YMEHUW IS HCCIENOBAHUS (PU3HUECKUX
npuobperéHHoro npu |Hay4uHbrit METOJ{ IBJIEHUI, B TOM YHCJIE JIJI IIPOBEPKU THIIOTE3 U BBISIBJICHUS 3aKOHOMEPHOCTEM.
N3y4YCHUH BCETO [[TO3HAHMUS " erqPemienne pacu€THBIX 3ajJady, B TOM 4YHUCJIE MPEAIOJaralollUuX HCIOJIb30BAHUE
Kypca pu3nKu peanu3anus H(U3nyecko MOJeNM M OCHOBAHHBIX Ha COAEP)KAHUM Pa3IMYHBIX PAa3IeiIoB Kypca
dbuznueckux du3uKy.
HCCJIEIOBAHUSIX. BrlinosiHeHue W 3amyrTa rpynmnoBbIX WIM WHIMBUAYAJIbHBIX IPOEKTOB, CBSI3aHHBIX C
CBs3b (pmzuku Y coJiepkaHueM Kypca QUu3uKu

COBPEMEHHBIX TEXHOJIOTUV
B obiactu  mepenauy|
nHdopmManuu,
SHEPTeTHUKE, TPAHCIIOPTE




OIIMCAHUE YYEBHO-METOAUYECKOI'O 1
MATEPHUAJIBHO-TEXHUYECKOI'O OBECIIEYEHUSA
OBPA30OBATEJIBHOI'O ITPOIECCA

Y4yeoHo-MeTOAHUECKOE 00ecTeueHne

Jluteparypa

YMK «®usuka. 7 kjiaace»

1.
2.

3.
4. Ouzuka. [unaktudeckue matepuansl. 7 kiacc (aBtopel A.E. Mapon, E.A.

5.

6.

®dusuka. 7 knacc. YueOnuk (aBrop A.B. IlepbimkuH).

®dusuka. Meronnyeckoe mnocobue. 7 kmacc (aBropel E.M. D'yrauk, E.B.
Pri0akoBa).

®usuka. Tectol. 7 knacc (aBropsl H.K. Xannanos, T.A. XannaHosa)

Mapon).

®uszrka. COOpHUK BOMPOCOB U 3amad. 7-9 kiaccel (aBTopsl A.E. Mapon, C.B.
[Tozotickuii, E.A. Mapon).

DNEKTPOHHOE MPUIOKEHUE K YUCOHHUKY.

YMK «®usuka. 8 kiiace»

1.
2.

3.
4. Ouzuka. Qunaktudeckue matepuansl. 8§ kiacc (aBtopel A.E. Mapon, E.A.

5.

6.

dusuka. 8 kinacc. Yueonuk (aBropsl A.B. [lepoiikun, E.M. I'yTHUK).

dusuka. Metonuueckoe nmocodue. 8 kimace (aBropel E.M. I'yrauk, E.B., E.B.
Pri6akoBa, E.B. [llaponuHa).

®usuka. Tectol. 8 kiace (aBTopel H.K. Xannanos, T.A. XanHaHOBA).

Mapomn).

®uszrka. COOpHUK BOIIPOCOB U 3anad. 7-9 knaccel (aBTopsl A.E. Mapon, C.B.
[Tozotickuii, E.A. Mapon).

DJEKTPOHHOE MPUIIOKEHUE K YUCOHUKY.

YMK «®usuka. 9 kiace»

1.
2. ®usuka. Tematudeckoe mianupoBanue. 9 kinace (aBrop E.M. I'yTHHK).

3.

4, Ousmka. Qunaktudeckue martepuanbl. 9 kimacc (aBtopel A.E. Mapon, E.A.

®dusuka. 9 knacc. YueOnuk (aBropsl A.B. [lepoimkun, E.M. I'yTHUK).

®wusuka. Tectol. 9 knacc (aBTopel H.K. Xannanos, T.A. Xannanona).

Mapomn).

®uzuka. COOpHUK BOMPOCOB U 3a1ad. 7-9 kiaccel (aBTopsl A.E. Mapon, C.B.

[To3zoiickuii, E.A. Mapon).
DNEKTPOHHOE MPUJIOKEHUE K YICOHHKY.

HNuTepHeT-pecypcenl

http://elschool45.ru/ - Cucrema 3ICKTPOHHOTO OOYYEeHHS C TMPUMCHEHHEM
JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHA IKOJRHUKOB Kyprauckoi
0011acTH;

http://fipi.ru - ®enepanbHoe TOCyIapCTBEHHOE OIOKETHOC HAyYHOE YUPEIKICHUE
«®DenepanbHbli  HMHCTUTYT  NEJAarorudyeckux  uaMepenui»  (JemoBepcun,


http://elschool45.ru/
http://fipi.ru/

cnerudukanuu, konudukaropsr OI'3 2015 rox, oTKpeITHIN OaHK 3aganuit OI'D);
http://inf.cnamrua.pd/ - Marepuainsi 11 noarotoBku k ' MA B popme OI'D;
http://fcior.edu.ru - ®epepanbHblii IEHTp HHPOPMAIHOHHO-00PA30BATEIbHBIX
pecypcoB (PLIOP);

http://sc.edu.ru/ - Enunas xoyekius 1udpoBbIX 00pa30BaTEIbHBIX PECYPCOB;
http://window.edu.ru/ - Emgunoe okHO AOCTyna K HH(PPOBBIM 00pa30BaTCIILHBIM
pecypcam;

http://www.computer-museum.ru/index.php - BupTyanbHBIII KOMIBIOTEPHBIN
MYy3€H;

http://videouroki.net/ - Buneoypoku mo ®usuke;

http://interneturok.ru/ - Ypoku mkossHOM mporpaMmel. Brjieo, KOHCITEKTHI, TECTHI,
TPEHAXEPHI;

MarepuajbHO-TEXHHYECKOE 00ecneyeHue

OO6GopynoBaHue JiJis MPOBEICHUS JTAOOPATOPHOTO U
JIEMOHCTPATHBHOTO IIPaKTUKyMa 110 (PU3UKE, B T.U.:

- MOJIEJIb CUCTEMBI OTCUETA 1 mT.

- KQJIOPUMETP C MEJTHBIM CTaKaHOM 1 mT.
- IMHAMOMET) J1abOpaTOPHBIN 4 1.

- HaOOp TeJ MO KaJOPUMETPUU 1 .

- OapoMeTp-aHepou Biig

. 1 xomriekT (4
- IWIMHAP U3MEPUTEIbHBIN

IIT.)
- pplYar-IMHenKa | .
- HaOOp 1abOPATOPHBINA «DJIEKTPOIUHAMUKAY 54 1 mr.
- MAHOMETP AEMOHCTPALIMOHHBIN I .
- 3€pKaJio BBITYKJIOE U BOTHYTOE 1 KomIIeKT
- CEKYHJIOMED lurr.
- Ha0Op TeJ paBHOW MAacCChl M paBHOTO 00beMa lurr.
- BEChI yU4E€OHBIE C TUPSMU l .

- Ha0Op rPy30B MO MEXaHUKE 1 KOMIUICKT



http://inf.сдамгиа.рф/
http://fcior.edu.ru/
http://sc.edu.ru/
http://window.edu.ru/
http://www.computer-museum.ru/index.php
http://videouroki.net/
http://interneturok.ru/

(10 mmT.)

- Ha0Op TIPYKUH C PA3TUIHON KECTKOCTHIO | KOMIUTEKT
- CIIEKTPOCKOII JJaOOpaTOPHBIA 1 mT.
- [ITATUB J1a0OPaTOPHBIHA 4 wir.
- THHAMOMETP JIEMOHCTPAITHOHHBIN 1 mT.
- HACOC BaKyyMHbII KOMOBCKOTO 1 .
- s)xeno0 [Manunes 1 .
- IJIOCKOE 3€PKajIo 1 mT.

1. Tlepeuenp mprUOOPOB IEMOHCTPALIMOHHOTO U (D)POHTAIIBHOI'O SKCIIEPUMEHTA,

Ilepeuyenn

000pyA0BaHMS VISl JOYKOMILIEKTOBAaHUA Ka0uHeTa PU3NKHU

HEO0OXOIUMBIX KaOUHETY (PU3UKU:

Ne | HaumeHnoBaHnue KoJa-Bo, mr.
n/n
o | AMIepMETp AeMOHCTPALMOHHBIN LH(PPOBOH 1
3 BarTmeTrp neMOHCTpalmOHHBIN 1
4. | BOIBTMETp IEMOHCTPAIIHOHHbII U (ppoBoit 1
5 MaHOMeTp KUIAKOCTHBIA JEMOHCTPAMOHHBIN 1
6. | [lcnxpomerp 1
' 55
7| TaxomeTp IeMOHCTPAIIMOHHBI 1
8 TepMoOMETp AEMOHCTPAIIMOHHBIN KU AKOCTHBIN 1
9. | TepMOMETpbI XKHMIKOCTHBIC 3)
10 Benepko Apxumena (M3MEepUTEIIbHBIN LIMIIMHAP) 1
11| Habop u3 5-Tu mapos (MasTHHKOB) 1
12 Cocyasl cooOmaromumecs 1
CrakaH OTJIMBHOU 1

13.




TenexxKu 1erKkonoABUKHEIC

14,
15. barapes koHIeHCATOPOB 1
JIeMOHCTpallMOHHBII  HAO0Op 10 TE€OMETPUYECKOM 1
16, omruke
17/ KaTyIka /1s1 IEMOHCTPALMK MarHUTHOTO TIOJIS TOKa 1
18| KOMIIIEKT [IOIOCOBBIX MATHHTOB 1
19 KoMriiekt 1yrooOpa3HbIX MarHuToOB 1
(| MarasuH pe3ucTopoB Ha IaHENIH 1
21 Habop moyi3yHKOBBIX peOCTaTOB 1
29 Hab6op nun3 u 3epkan 1
o3| H1ockoe 3epkaio 1
[Ipubop s JEMOHCTpalMd  B3aUMOJICHCTBUS 1
24 napaITenbHBIX TOKOB
og| Kamepron 1
g MasTHHK 3JICKTPOCTATHYCCKHH 1
27| Habop naboparopmsiii «Mexanukay» 5
28 HaGop nadopatopHbiit «OnTrka» 5
29 HaGop nadopaTopHblil « DJIEKTPUIECTBOY 3)
30, Habop «Kpucranmmsarmsy» b 1
31 Hab6op kanwmisipos 1
32 Habop mosiocoBoit pe3nHbl 5
33, Hab6op npyxun 3)
34. [Tasiouka creknsiHHAs 1
35| Hamouka HOOHUTOBAS 1
CrnekTpalibHble TPYOKH 1

36.




37| CyaTaH sneKTpryecKuit 1
3g| TepmoMeTp 1abopaTOpHbIH 3)
39| TepMoMmeTp ciupTOBOH 1
40, [Tap ¢ xompLOM 1
41 | BaKyyMHEIH KOJIOKOI 1
[Tpubop 11 nEeMOHCTpallMM BpalleHWs paMKA B 1
42} MarHHTHOM TOITE
43| Mozens ombita Pesepdopra 1

44 KOMIUIEKT IJIAKATOB

O

© 0O 0 O 0O o 0O 0 O

[ITkana 3JIeKTPOMArHUTHBIX BOJIH;

Enununb! Gu3nyeckux BEIUYMH;

[IpucrtaBku 17151 00pa30BaHUsI IECATUYHBIX KPATHBIX €UHUIL,
TennoBbie CBOWCTBA TBEPABIX TE;

ITepuonuueckas cucreMa XuMH4ECKUX diieMeHTOB [[.1. Menaeneena;
JlaBienue;

Konebanmus;

dusnyeckre KOHCTAHTHI,

Wuctpyknus no Th nns yyanuxcs B kabunere (pU3UKY;

IInoTHOCTH BelIecTBa.
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